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bdkbZ & 1 okLrfod vad iz.kkyh ,oa leqPp; fl)kUr 

 
bdkbZ lajpuk  
 
1-1 izLrkouk 
1-2 mn~ns“; 
1-3 okLrfod vad iz.kkyh  
 1-3-1 izkd`frd la[;k,¡ 
 1-3-2 iw.kkZad  
 1-3-3 ifjes; ,oa vifjes; la[;k,¡ 
  1-3-3-1 ifjes; la[;k 
  1-3-3-2 vifjes; la[;k 
 1-3-4 okLrfod la[;k 
1-4 leqPp; fl)kUr 
 1-4-1 leqPp; dh vo/kkj.kk 
 1-4-2 ifjfer ,oa vifjfer leqPp; 
 1-4-3 fjDr leqPp; 
 1-4-4 ,dy leqPp; 
 1-4-5 leqPp;ksa dk leqPp; 
 1-4-6 le’Vh; leqPp; 
 1-4-7 leqPp;ksa ds chp lEcU/k 
  1-4-7-1 le&leqPp;  
  1-4-7-2 mi&leqPp; ,oa ?kkr leqPp; 
  1-4-7-3 fola?khr leqPp; 
 1-4-8 leqPp; lafØ;k,¡ 
  1-4-8-1 leqPp;ksa dk la?k  
  1-4-8-2 leqPp;ksa dk izfrPNsn 
  1-4-8-3 iwjd leqPp; 
  1-4-8-4 leqPp;ksa dk varj 

1-4-8-5 osu vkjs[k ls fu:i.k  
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1-1 izLrkouk 

vFkZ”kkL= d s vUr xZr  v/;;u  fd , t ku s okys fo’k;ks a  esa  ifj ek.kkRed  fo”ys’k.k  lokZf/kd 

egRoiw.kZ gksr k gSA vFkZ”kkL = d s fl)kUr ksa d ks xf.kr h; lan ”kkZsa } kj k izHkkoh : i ls O;Dr 

fd ;k t kr k gS fdUrq lEiw.kZ xf.kr h; izfØ ;k ds ewy esa okLr fod  vad  iz.kkyh gksr h gSA 

blh d kj .k vFkZ”kkL= d s f o|kFkhZ;ksa d s fy, okLr fod  vad  iz.kkyh ls lqifj fpr  gksu k 

fu r kUr  vko”;d  gSA vFkZ”kkL= d s vu sd  fo’k; x.ku kvksa ij  vk/kkfj r  gS t Sls& ykxr ] 

ykHk] vk;] lUrqf’V ] cpr  vkfn A lkFk gh vu sd lan HkksZa t Sls& ekax] iwfr Z] ewY;] 

mi;ksfxr k] ykxr  vkfn  ds _.kkRed  ekUk u gha gks ld rs gSaA bu  r F;ksa d ks Hkyh izd kj  

ls le>us esa ok Lr fod  vad iz.kkyh d k Kku  cgqr  lgk;d  gksr k gSA 

 blh izd kj  vFkZ”kkL= esa leqPp; d h vo/kkj .kk ,oa leqPp; fl)kUr  d k Hkh 

egRoiw.kZ mi;ksx gksr k gSA t fV y vkfFkZd fØ ;kvksa  d ks lj yr k ls le>u s d s fy, 

vkfFkZd  fØ ;kvksa r Fkk mlls t qMh oLrqvksa d k oxhZdj .k dj ds fo”ys’k.k d j us ls mUgs 

le>u k lj y gks t kr k gSA ;g oxhZd j .k oLr qr % izk;% leqPp; vo/kkj .kk ij vk/kkfj r  

gksr k gSA t Sls%& miHkksDrk oLr q,a] vkxr sa] iw¡t hxr  oLr q,¡] ckt kj  “kfDr ;k¡] ekSfn zd 

lafØ ;k,¡] j ktd ks’kh; lafØ ;k,¡ vkfn A  

 okLr fod  vad  iz.kkyh o leqPp; fl)kUr  d h vFkZ”kkL= d s v/;;u  esa egr h 

Hkwfed k d ks /;ku  esa j [krs gq, izLr qr  bd kbZ esa vkid ks bu ls voxr  d j k;k t k j gk gSA 

1-2 mn~ns”; 

bl bd kbZ ds v/;;u  d s i”pkr & 

��� okLr fod  vad  iz.kkyh ,oa leqPp; fl)kUr  d h vo/kkj .kk ls voxr  gks  

t k,xsaA 

���� okLr fod  vad  iz.kkyh ,oa leqPp; fl)kUr  ds ek/;e ls vFkZ”kkL=  esa  

fofHkUu  xf.kr h; fo”ys’k.k d ks le>us ;ksx; gks t k,axs A 

1-3  okLrfod vad iz.kkyh  

1-3-1 izkd`frd la[;k,¡ ��� %& tSls fd  ge lHkh us NksV h d{kkvksa es a fxu r h ds : i 

esa la[;kvksa ����������	 
 
 
 
��d k v/;;u  fd ;k gS] bu  la[;kvksa  d ks izkd`frd 

la[;k d grsa gSA D;ksafd  izkd `frd  oLr qvksa d k ifj ek.k bUgh la[;kvksa ds } kj k n ”kkZ;k 
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t kr k gSA mn kgkj .k ds fy, izkd`frd  : i ls ,d  isM+] n ks isM+ ;k ik¡p HkSal gh miyC/k 

gksr h gSA ge 2½ O;fDr ] ;k 3¼ cd j h d h d Yiu k izkd `frd  : i ls u gha d j  ldr s gSaA 

1-3-2 iw.kkZad ¼�½%& iw.kkZad  /ku kRed  r Fkk _.kkRed  n ksu ksa izd kj  d s gksr s gSa izkd `frd 

la[;k,¡ /ku kRed  iw.kkZad  gks r h gSa] blh izd kj  bud s _.kkRed  eku  tSls���
��
��

���  v kfn  _.kkRed  i w.kkZad  gksr s gSaA  bu d s vfr fj Dr  “kwU;����  Hkh  iw.kkZad  e sa 

vkr k gSA “kwU; u  r ks /ku kRed  u  r ks _.kkRed  gksu s d s d kj .k vf} r h; gSA bl izdkj 

lHkh izkd `frd  la[;kvksa d s _.kkRed  eku ksa r Fkk “kwU; d ks lfEefyr  : i ls iw.kkZad 

d grs gSaA  

1-3-3 ifjes; ,oa vifjes; la[;k,¡%& vusd  ,slh la[;k,a t ks iw.kkZad  u gha gksr h gSa  t Sls 

fHkUu  �
�

�
� 


�

�
�√����vkfn  ;s ,slh la[;k,a gS ft ud s eku  iSekus ij  n ks iw.kkZd ksa d s chp 

vkr s gSaA  �
�

�
 d k eku  � ,oa � d s chp] 


�

�
  d k eku  “kwU;  �����r Fkk 
� d s chp 

,oa d .khZ � d k eku  � r Fkk � d s chp  vkr k gSA  bl izd kj  ge d g ld r sa gS fd 

iw.kkZad  lHkh lEHko la[;kvksa d ks O;Dr  u gha d jr s gSaA 

1-3-3-1 ifjes; la[;k �	�% ifjes; la[;k os la[;k,a gS ft u ds ifj ek.k d ks fHkUu  d s :i 

esa iw.kZr % n ”kkZ;k t k ld r k gSA ifj es; la[;k;sa /ku kRed  vFkok _.kkRed  gks ld r h gSA 

pw¡fd  iw.kkZad ks d ks Hkh fHkUu  d s } kj k O;Dr  fd ;k t k ldr k gS ¼;Fkk] � d ks  
�

�
  vFkok 


� d ks 

�

�
  d s } kj k O;Dr  fd;k t k ldr k gS½ vr% iw.k kZad  Hkh ifj es; la[;kvksa ds 

vUr xZr  vkr s gSaA  

1-3-3-2 vifjes; la[;k,a % ifj es; la[;kvksa d ks t ku u s d s i”pkr ~ ;g Li’V  gks t kr k gS 

fd  vu sd  ,slh la[;k,a Hkh gksr h gS] ft ud ks fHkUu  ds : i esa O;Dr  d ju k lEHko u gha 

gksr k gS bu  la[;kvksa d ks vifj es; la[;k d gr s gSa] t Sls √� � ���������A 

1-3-4- okLrfod la[;k �
�% izR;sd  vifj es; la[;k n ks ifj es; la[;kvksa d s e/; fLFkr  

gksr h gSA vr% ftl izd kj ifj es; la[;k,a n ks iw.kkZdks d s chp d s vUrj ky d ks Hkj r h gS 

mlh izd kj  vifj es; la[;k,a ifj es; la[;kvksa esa e/; ds vUr j kyksa d ks Hkj r h gSaA 
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la[;kvksa } kj k fj Dr r kvksa d ks Hkj u s d h bl izfØ ;k ds ifj .keLo: i vad ks d k ,d lkr R; 

izkIr  gksr k gSA bu  lHkh la[;kvksa d ks feyk d j  okLr fod  vad  d gk t kr k gS vFkkZr~ 

izkd`frd  la[;k,a] iw.kkZad ] ifj es; o vifj es; la[;k,a lHkh okLr fod la[;kvksa d s vUr xZr 

vkr h gSaA ok Lr fod  la[;kvksa d s  leqPp; d ks ��ds } k j k n ”kkZ;k t kr k gSA t c lHkh  

okLr fod  la[;kvksa d ks ,d lj y js[kk ij  n ”kkZ;k t kr k gS ¼foLr kfjr  iSeku s ds : i esa½  

r ks bls okLr fod  js[kk d gr s gSaA  
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1-4 leqPp; fl)kUr    
1-4-1 leqPp; dh vo/kkj.k%& leqPp; ls r kRi;Z oLr qvksa d s ,d  lqifj Hkkf’kr  lewg ;k 

laxzg ls gSA lqifj Hkkf’kr  ls r kRi;Z ml fof”kIV r k d s lqifj Hkkf’kr  gksu s ls gS ft lds 

vk/kkj  ij  bu  oLrqvksaa d ks laxzghr  dj  ,d  lewg esa  j [kk t kr k gSA mn kgj .k d s fy, 

QqV cky V he vFkkZr  QqVcky f[kykfM;ksa d k leqPp;] bl leqPp; d k vk/kkj  gj 

f[kykMh } kj k QqV cky [ksys  t kus d h fof”k’V r k gS t ks lqifj Hkkf’kr  gSA t cfd  dn ] jax] 

psgj k vkfn  fHkUu & fHkUu  gks ld rs gSaA 

leqPp; esa laxzghr  izR;sd  oLr q d ks leqPp; d k vo;o d grs gSaA leqPp; d ks n ks 

oSd fYid  i)fr ;ksa ls O;Dr  fd ;k t kr k gSA  

¼1 ½ izFke i)fr  esa leqPp; ds lHkh vo;o;ksa d ks e¡ >ys d ks’Bd  ds Hkhr j  lwfpc) dj 

fn ;k t kr k gS tSls %&� � �
��������  leqPp; d ks O;Dr  d jus d h bl fof/k d ks 

lwph fof/k   d gr s gSaA  

¼2 ½ xq.k fof/k]  leqPp; f u ekZ.k fof/k vFkok  o.kZu  fof/k��%& bl fof/k es a leqPp; d s 

vo;oksa d ks lwfpc) d j u s d s LFkku  ij  vo;oksa d s ml fof”k’V  xq.k } kj k leqPp; d ks 

ifj Hkkf’kr  fd;k t kr k gS t ks leqPp; fu ekZ.k d k vk/kkj  cur k gSA lkekU;r ;k bl fof/k 

d k iz;ksx r c fd ;k t kr k gS t c leqPp; ds vo;oksa d h la[;k cgqr  vf/kd  gksA  

mn kgj .k ds fy,&� � �lHkh okLr fod  la[;k,a� bl leqPp; d ks  

�������� � � � � ,d  okLr fod  la[;k Gsa� f y[kr s gSA 

1-4-2 ifjfer ,oa vifjfer leqPp; % os leqPp; ft uds vo;oksa d h la[;k ifj fer 

gksr h gS mUgs ifj fer  leqPp; d grs gSaA  

 t Sls%& �� � � ��� 
�� �� �� �� 

blds foij hr vifj fer leqPp; os leqPp; gksr s gS ft uds vo;oksa d h la[;k vifj fer 

gksr h gSA t Sls%& �� � � � � ��,d  okLr fod  la[;k gS��

 ifj fer  leqPp; d s vo;oksa d h ,d  & ,d  djd s x.ku k d h t k ldr h gS 

vFkkZr  ifj fer  vo;oksa d s leqPp; x.ku h; gksr s gS t Sls mij ksDr  leqPp; �A vi fj fer 
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leqPp; d s ,d  & ,d  vo;o d h x.ku k d ju k lEHko u gh gksr k gS vFkkZr  vifj fer 

leqPp; ds vo;oksa d h la[;k vx.ku h; gksr h gS] t Sls %& mij ksDr  leqPp; �A  

leqPp; ds vo;oksa d h ln L;r k d ks xzhd  v{kj  � ¼ vIlk;yu ½ d h lgk;r k ls bafxr  

fd ;k t kr k gSA mn kgj .k d s fy, 
� mij ksDr  leqPp � d k ,d  vo;o gS ft ls ge 

� 
 �����’ } kj k bzafxr  dj rs gSa] r Fkk bls � 
 � leqPp; �’ d k ,d  ln L; gS* i< r s 

gSaA blh izd kj  √�  ,d  okL r fod  la[;k gksu s d s u kr s mij ksDr  leqPp; �� d k ,d  

vo;o gS ft ls ge  √�    ��� } kj k bafxr  d jr s gSaA fd Ur q √�leqPp; � d k vo;o  

u gha gS] bl r F; d ks bafxr  dju s ds fy, ge √� ��� fy[kr s gSa] ft ld k vFkZ gS fd 

√�leqPp; � d k vo;o u gha gSA 

blh izd kj  d Fku  � ,d  okLr fod  la[;k gS* d ks ���� fy[kr s gSa t gk¡ � lHkh 

okLr fod  la[;kvksa d s leqPp; d k izr hd  fpUg gSA 

1-4-3 fjDr leqPp;%& ;g ,d  ,slk leqPp; gksr k gS ftlesa d ksbZ Hkh vo;o u gha gksr k 

gS vFkkZr  ø �� ��A ;fn  leqPp; esa ,d  Hkh  vo;o gS  r ks m ls fj Dr  leqPp; u gha d gk 

t k,xkA d ksbZ Hkh vo;o u gksu s d s d kj .k fj Dr  leqPp; lHkh leqPp;ksa d k mi leqPp; 

gksr k gSA  

1-4-4 ,dy leqPp;%& ,sls leqPp; ft u es d soy ,d  g h vo;o gksr k gSA t Sls%& 

���� ���� vkfn A 

1-4-5 leqPp;ksa dk leqPp;%& tc fd lh leqPp; ds vo;o Lo;a esa ,d  leqPp; gk s 

r ks mls leqPp;ksa d k leqPp; d grs gSaA mn kgj .kkFkZ& Hkkj r  d h vFkZO;oLFkk fo”o d h 

lHkh vFkZO;oLFkkvksa d s leqPp;ksa d k ,d  vo;o gSA fd Urq Hkkj r d h vFkZO;oLFkk Lo;a esa 

fofHkUu  izkUr ksa d h vFkZO;oLFkkvksa  d k ,d  leqPp; gSA blh izd kj  ,d  izkUr  d h 

vFkZO;oLFkk mld s ft yksa d h vFkZO;oLFkkvksa  d k leqPp; gSA 

1-4-6 le’Vh; leqPp;%& ;fn  fd lh fu f”pr  lUn HkZ esa lHkh leqPp; fd lh fu f”pr 

leqPp; ds mileqPp; gks r ks bl fu f”pr leqPp; dks le’V h; leqPp; d gk tkr k gSA 

bls vaxzst h Hkk’kk ds v{kj ��� } kj k fn [kk;k t kr k gSA mn kgj .kkFkZ & ;fn  okLrfod 
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la[;kvksa d k v/;;u  dj j gs gks r ks lHkh ok Lr fod  la[;kvksa d k leqPp; le’V h; 

leqPp; d gk t k,xkA blh izd kj  ;fn Hkkj r d h vkfFkZd  xfr fof/k;ksa d k lan HkZ gks r ks 

Hkkj r h; vFkZO;oFkk le’V h; leqPp; gksxhA 

1-4-7 leqPp;ksa ds chp lEcU/k%& n ks leqPp;ksa d s e/; fofo/k izd kj ds lEcU/k LFkkfir 

gks ld rs gSaA  

1-4-7-1 leleqPp;%& ;fn  n ks leqPp;ksa ��� r Fkk ��� d s vo;o leku  gks r ks ��r Fkk 

� d ks leleqPp; d gk tkr k gSA vFkkZr ~ �������� � ������  r Fkk  ������ �
���������
mn kgj .kkFkZ ;fn  �� � � ��	�	 
	 �� r Fkk �� � � �
	 �	 �	���r ks � � � gksxk  

vFkkZr  *�* r Fkk *�* leleqPp; gSA Lej .kh; gS fd  leqPp; d s vo;oksa d s Ø e d k d ksbZ 

egRo u gh gksr kA iqu% n ks leqPp;ksa �* r Fkk *�* es ;fn  ,d  Hkh ,slk vo;o gks t ks  

��� r Fkk ��� esa ls fd lh ,d  d k gh ln L; gS r ks ���  r Fkk ��� leqPp; u gha gksxsa A  

mn kgj .kkFkZ%& �� � � ��	 �	 	 ���
  �� � � ��	�	 	 ���
1-4-7-2 mileqPp;] mfpr mileqPp; ,oa ?kkr leqPp;%& ;fn  n ks leqPp;ksa ���  r Fkk  

��� esa ls ���  d s lHkh vo;o ���  d s Hkh vo;o gks r ks ���] ��� d k mileqPp; 

gksxk ft ls fu Eu  izd kj  fy[kk t kr k gS%& �� � ���
��� � �� ;fn  vkSj  dsoy ;fn  ���� � ���� 

;fn  �� � �� r Fkk � r ks � vkSj  � le leqPp; gksaxsA  

mfpr mileqPp;%& ;fn  n ks leqPp;ksa � r Fkk � esa � d s lHkh vo;o � d s Hkh vo;o 

gksa vF kkZr  �� � �� fd Ur q � d s lHkh vo;o � d s vo;o u  gks vFkkZr  �� � �� r ks 

� mfpr  mileqPp; gksxk � d k ft ls �� � ���fy[kk t kr k gSA 

mn kgj .kkFkZ%& ;fn  � �� ��	 �	�	 �� r Fkk �� � � ��	�	�	 �	 �� gS r ks �� � �� 

r Fkk �	� d k vf/kleqPp; gksxk ft ls �� � �� fy[kk t kr k gSA blh izd kj  izkd`frd 

la[;k,a  �  iw.kkZad  �  okLr f od  la[;k  �  �   
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fd lh leqPp;   d s lHkh mileqPp;ksa d h d qy la[;k 2  ¼t gk¡  �  ds d qy vo;oks 

d h la[;k gS½ gksr h gSA  

mn kgj .kkFkZ%& ;fn   � � � 	1	3	 	 
�r ks   d s izR;sd  vo;o d ks vyx&vyx /kkj .k 

d jus oky s mileqPp; �1�	 �3�	 � �	 � �A blh izd kj  n ks&n ks vo;oksa d ks /kkj .k  

d jus okys  mileqPp; �1	3�	 �1	 �	 �1	 �	 �3	 � � � � � � �� vkfn A 

blh izd kj  r hu  r hu  vo;oksa d ks /kkj .k d jus okys m i leqPp; cu saxsA lkFk gh  leqPp; 

  Lo;a d k ,d  mileqPp; gksr k gSaA blds vfr fj Dr fd lh Hkh leqPp; d ks lcls NksVk 

mileqPp; fj Dr  leqPp; ¼ft ls ø } kj k fn [kk;k t kr k gS½ gksr k gSA mi;qZDr  mn kgj .k es 

d qy mi leqPp;ksa d h la[;k 24  � �16 gksxhA lHkh mileqPp;ksa d s leqPp; d ks ?kkr 

leqPp; d grs gSA bls ����� fy [kr s gSA 

 n ks leqPp;ksa d s r hlj s izd kj  d k lEcU/k fola?khr r k dk gksr k gSA  

1-4-7-3 fola?khr leqPp;%& ;fn  leqPp;ksa � r Fkk � d s e/; , d  Hkh vo;o mHk;fu ’B 

u  gks r ks � vkSj  � d ks fola?khr  leqPp; d gsaxsA mn kgj .kkFkZ%&  

 � ���� � ���� /ku  iw.kkZad� 

 � � �� � �����_.k iw.k kZad� 

 n ks leqPp;ksa d s chp pkSFks izd kj  d k lEcU/k ,slk Hkh gks ld r k gS ft lesa n ksau ks  

leqPp;ks esa d qN vo;o mHk;fu ’B  gks fd Urq izR;sd  leqPp; esa d qN vo;o mlds viu s 

fof”kf’V  vo;o gkasA ,slh f LFkfr  esa leqPp;ksa � vkSj  � u  r ks fola?khr  gS u  n ksau ks esa ls 

d ksbZ leqPp; n wljs leqPp; d k mileqPp; gS vkSj u  gh n ksu ks leqPp; le&leqPp; 

gSA mn kgj .kkFkZ �� � � ��		�	�� r Fkk �� � � �	�	�	
��
1-4-8 leqPp; lafØ;k,a%& leqPp;ksa d s e/; d qN egRoiw.kZ lafØ ;k,a gksr h gS t Sls la?k] 

izfr PNsn ] iwjd  r Fkk vUrj A 

1-4-8-1 leqPp;ksa dk la?k%& n ks leqPp;ksa � vkSj  � d k la?k ,d  ,slk leqPp; gksr k gS 

ft ld s vo;o ;k r ks � ;k � ;k � vkSj  � ds mHk;fu ’B  vo;o gksr s gSA bls ���� 

fy[kr s gSA mn kgj .kkFkZ& �� � � ��		�	��	 �� � � �	�	�	
�	 ��� �
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���		�	�	�	
������ � � �� � ������  vFkok ������ n s[ksa fp=&   ft ldk 

vkPNkfn r  Hkkx ��� d ks n ”kkZr k gSA 

1-4-8-2 leqPp;ksa dk izfrPNsn%& n ks leqPp;ksa � r Fkk � ds mHk;fu ’B  vo;oksa d k 

leqPp; � r Fkk � d k izfr PNsn  gksr k gS bls � � � fy[kr s gSA  

mn kgj .kkFkZ%& �� � � ��		�	��	�� � � �	�	�	
��
  � � �� � � �	���
  � � �� � � �� � ������ r Fkk ������ ns[ksa fp=& � ft ld k 

vkPNkfn r  Hkkx � � � d ks n ”kkZr k gSA 

1-4-8-3 iwjd leqPp;%& leqPp; � d k iwjd  leqPp; ��̅� ,sls vo;oksa d k leqPp; 

gksr k gS t ks lef’V ; leqPp; ds vo;o gksr s gSa fd Ur q leqPp; � d s vo;o u gha gksr s 

gSA 

 �̅ �� �� � ������� vkSj     ������� n s[ksa fp=& � f t ld k vkPNkfnr  Hkkx 

�̅ d ks n ”kkZr k gSA 

1-4-8-4 nks leqPp;ksa dk vUrj %& n ks leqPp;ksa � r Fkk � d k vUr j  og leqPp; gksr k 

gS ft ld s vo;o � d s os vo;o gksr s gS t ks � d s vo;o u  gksA bls � � � } kj k 

fn [kk;k t kr k gSA � � �� � � �� � ������ r Fkk ������ n s[ksa fp=& � ft ldk 

vkPNkfn r  Hkkx � � � d ks n ”kkZr k gSA 

mn kgj .kkFkZ%&  �� � � ��		�	��	�� � � �	�	�	
� 

   ��� ��� � � ��	���
   ��� ��� � � ��	
��
1-4-8-5 osu vkjs[k ls fu:i.k%&  

 

     

``

A 

B 

A 

B 
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    fp=  la[;k&2         fp=  la[;k&3

A U B      A ∩ B

 la?k izfr PNsn

  

       fp= la[;k&�                                fp=  la[;k&�

   �̅       � � �
 iwj d       vUr j 

1-5- Øfer ;qxe ,oa lEcU/k  

,d  leqPp; ��	 �� d ks fy[kr s le; ge vo;oksa ���vkSj  b d s Ø e d ks /;ku  esa u gha 

j [krs gSa D;ksafd  leqPp; d h ifj Hkk"kk d s vu qlkj  leqPp; 	�	 �
 � ��	 ��A fd Urq 

d Hkh&d Hkh oLr qvksa d s dqN ,sls ;qxeksa d k fopkj  dj u k iM+r k gS ft u esa Ø e egRoiw.kZ 

gksr k gSA mn kgj .k d s fy , ;fn  ge n s'kksa  vkSj  mu d h j kt/kkfu ;ksa d s ;qxe cu k;sa r ks 

mu d ks ,d  fu f”pr   Ø e esa j [ku k vfu ok;Z gksxk t Sls&¼Hkkj r ] fn Yyh½] ¼ikfd Lr ku] 

bLykekckn ½] ¼u siky] d kB ek.Mw½ vkfn A ;fn  bu esa ls fd Ugha ,d n ks t ksM+ksa esa vo ;oksa d k 

Ø e cn y t k;s r ks og ;qxe fu j FkZd  gks t k;saxsA b lh izd kj  fu nsZ'kkad  T;kferh esa ;fn  

fd lh fcUn q d ks Ø fer  ;qxe �	�� ls n 'kkZ;k x;k gk s r ks bld k vFkZ gS fd  ml fcUnq 

d k � fu n sZ'kkad   r Fkk ��fu n sZ'kkad  � gSA vc ;fn  bl Ø fer  ;qxe d k Ø e cn ydj 

��	� fy[k n sa r ks ;g ,d  fHkUu fcUn q d ks bafxr  dj sxk ftld k � fu nsZ'kkad  � r Fkk � 

fu nsZ'kad   gksxkA vFkkZr  Øfer  ;qxe ��	 ���≠ ��	��A Ø fer  ;qxe ��	 ���Ø fer 

;qxe ¼�	 �� d s cj kcj  r Hkh gksxk t c � � gksA b lh izd kj  ��	 �� ��

A 

B 

         A

A 



प�रमाणा�मक �������                                                               MAEC104 

उ
राखंड मु� िव�िव�ालय                                                                   ���

���	���⇔�� � �� r Fkk � � �A Ø fer  ;qxeksa d h ;g vo/kkj .kk n ks ls vf/kd  

vo;oksa okys  leqP;ksa ij  Hkh ykxw gk sr h gS r Fkk bUgsa Ø fer  leqPp Hkh d gr s gSaA  

1-5-2 dkrhZ; xq.ku%& 

;fn  leqPp � � ���� r Fkk leqPp; � � ���� t gka � � �		�� � � � � �� r Fkk  

� � �		�� � � � ���gks r ks � ��� � � ��� 	 ���	 t gka ��∈ r Fkk ��∈� r Fkk 

��� 	 ��� Ø fer  ;qxe gSA bl izdkj  ��� ��	 �� d s lHkh lEHko Ø fe r  ;qxeksa d k 

,d  leqPp; gksr k gS ft ls ��Ø kl � i< +r s gS r Fkk  ��r Fkk � d k d kr hZ; xq.kuQy 

d grs gSA ft ld k u ked j .k xf.kr K] n k'kZfu d  ������������������ d s u kes ij  

fd ;k x;k gSA  

mn kgj .k% ;fn  leqPp � � ��	�� r Fk k leqPp; � � �	�	�� r ks  ��� ,sls 

Ø fer  ;qxeksa d k leqPp; gksxk  ft u d k igyk vo ;o leqPp; ��d k ln L; gks r Fkk 

n wlj k vo;o leqPp; � d k vo;o gks  vFkkZr  ��� � ���	�	 
��	��	 ��	��	 ��	�	 ��	��	 ��	�� ;gka A e sa n ks vo;o r Fkk � esa  r hu  vo;o gS 

Qyr % ��� esa N% vo;o gS vFkkZr  ;fn  � � ���� t gk¡ � � �		�� � � � �� r Fkk 

� � ����  t gka � � �		�� � � � � �� gks r ks leqPp; ��� esa ��� vo;o ¼Ø fer 

;qxe½ gksaxs A ;gka  ;g /;ku  n su s ;ksx; gS fd  ���≠���� D;ksafd  ��� � ��� 	 ��� 

t cfd  ��� � ���� 	���� ft ls ge Ø fer ;qxe d h vo/kkj .kk esa fn ;s x;s fu nsZ'kkad  

T;kfefr  d s mn kgj .k ls Hkyh izd kj  le> ldrs gSaA ;fn  ge vius n k;j s d ks O;kid 

cu k;s vkSj  ;g eku  ysa fd  a r Fkk � okLr fod  la[;k;sa gS r ks ge d gsaxs fd  a∈� r Fkk 

�∈� r Fkk d kr hZ; xq.ku Qy ��� � ���	 �����∈��r Fkk �∈�� t ks okLr fod  eku k sa 

okys vo;oksa d s lHkh Ø fer ;qxeksa d s leqPp; d ks izn f'kZr  d jsxkA bu esa ls izR;sd Ø fer 

;qxe d kr hZ; fun sZ'kkad  ler y ij  ,d  vf}r h; fcUn q d ks bafxr  d jr k gSA blh izd kj] 

d kr hZ; ler y d k izR;sd  fcUn q ds vu q: i ,d  vf} r h; Ø fer  ;qxe izkIr  gksr k gSA ;fn 

vc ge leqPp; � d ks � fu n sZ'kkad ksa d k leqPp; vkSj  � d ks �  fu n sZ'kkad ksa d k leqPp; 
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eku  ys r ks mDr  d kr hZ; xq.ku Qy ��� d ks ge ��� � ���	 ������� r Fkk ���� 

fy[k ld rs gSa ft ls fu Eu  fp= } kj k le>k fd ;k t k ldr k gSA  

       bl n ksgj h vf};rr k d s d kj .k d kr hZ; xq.ku Qy esa Ø fer ;qxeksa d s leqPp; 

r Fkk led ks.kh; fu nsZ'kka d  ler y ds fcUn qvksa d s chp  ,d Sd h vu q:ir k 

¼���� � ���� ����! ������� gksr h gSA bl vo/kkj .kk d k foLr kj  djd s ge 

r hu  leqPp;ksa �	�	 r Fkk" z esa d kr hZ; xq.ku Qy ����� Z d ks ifj Hkk f"kr  d j  ld rs gS 

ft ld k izR;sd f=&vo;o;h ;qxe f=vk;keh O;ki 

�#���� � ������� ��$�%!���� d s ,d  vf} r h; fcUn q d ks fu fn Z"V  d jsxkA  

1-5-3 lEcU/k%&Ø fer  ;qxeksa  d s fo"k; esa v/;;u  dju s d s i'pkr  ge ;g d g ldr s gSa 

fd  Ø fer  ;qxeksa d s leqPp; esa d qN vFkok lHkh Øfer  ;qxe ,sls gks ld rs gS ft ud s 

vo;oksa d s e/; ,d  fu f”pr   lEcU/k LFkkfir  fd ;k t k ldr k gSA mn kgj .kkFkZ ;fn  ge 

fiNys vu qPNsn  esa n sa[ksa r ks ¼Hkkj r ] u bZ fn Yyh½] ¼ikfd Lr ku ] bLykekckn ½ vkfn  lHkh 

Ø fer  ;qxeksa d s vo;oksa d s  chp ,d  fu f”pr   lEcU/k n s'k vkSj  mld h j kt /kku h gSA 

blh izd kj  nwlj s mn kgj .k esa leqPp; ����d s Ø fer ;qxeksa 

���	�	 ��	��	 ��	���r Fkk ��	��� d ks y sd j  ,d  ,slk mileqPp;S�� cu k;k    t k 

ldr k gS ftlds ln L; lHkh Ø fer  ;qxeksa d s izFke ,oa f} r h; vo;o d s chp ,d 

fu f”pr   lEcU/k � ifj Hkkf"kr  gksr k gSA ft ls �� � �� t gk¡ a�∈� rFkk �∈� d s } kj k 

O;Dr  fd;k t kr k gSA 

O;kid  : i eas ;fn  ��	 �� ds v o;o � a vkSj  � fd lh lEcU/k � ls t qM+s gSa r ks 

bls a��� fy[kk t kr k gS r Fkk bls � a laca/k  � i< +rs gSA ;fn  a� vkSj  � lEcU/k ��l s 

lEcfU/kr  u gha gS r ks bls ��� ls fu : fir  djr s gSa vkSj  �� u gha lEcfU/kr  �� i<+r s gSaA 

mn kgj .k ds fy, ��� d s os ln L; t ks mileqPp;S ds ln L; u gha gSa& ���	� r Fkk 

��	��� mij ksDr  lEcU/k � ls lEcfU/kr  u gha gSA vr % ge bUgsa 5�2 r Fkk 5�4 fy[k 

ldr s gSaA 
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mn kgj .

&'1, '1*, &
� + � d s fcUn

ln L; &2,6*,
*, &'1, '6*
� + 3� d s fc

fd ;k x;k gS] }

mij ksDr  n ksu ks g

gSA t gka � 0
d e vusd  eku  

vf} r h; eku  g

pj  d k ,d  v
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2  esa d kr hZ; fu nsZ'kkad  ler y ij  � r Fkk � fu n sZ'kka d

ks ysd j  lEcU/k d h vo/kkj .kk d ks vf/kd  O;kidr k ls 

.k esa d kr hZ; xq.ku Qy ��� + 	&�, �*;  �∈� r Fk

r fod  eku ksa okys lHkh lEHko Ø fer  ;qxeksa d k leqPp;

mileqPp; cuk;s t k ldr s gSa ft uds ln L; Ø fer  

f”pr   lEcU/k gksA  

gj .k ds fy,% leqPp; 	&�, �*;  � + �
 d s 

&'2, '2* vkfn  ln L; gksaxsaA xzk Qh; n `f"V  ls 

fcUn qvksa d k leqPp; gksxkA blh izd kj  leqPp; 	&�,
, &2,2*, &2, '1*, &1,3*, &1,1
*, &'1, '9*  bR;kfn  gksaxsA  lkewfgd  : i ls f

s fcUn qvksa r Fkk mlds u hps vku s okys {ks= e sa lH kh fc

S] } kj k izn f'kZr gksaxs aA  

      

ks gh mn kgj .k esa � r Fkk � pj ksa d s chp , d  fu f”pr

0  3� lEcU/k esa � d s ,d  gh eku  t Sls&2  ds fy ,

eku  izkIr  gksaxsA  ogha � + � lEcU/k esa � d s izR;sd  ek

 gh izkIr  gksxkA ,sls lEcU/k ft u esa � pj  d s fd lh 

 vf} r h; eku gh izkIr  gksr k gS mUgsa  Qyu kRed  l

                                                              MAEC104 

                           ���

sZ'kka d ksa d s Ø fer  ;qxe d s 

ls le>k t k ld r k gSA 

r Fkk �∈�
 � r Fkk � 

eqPp; gSA bl leqPP; d s 

er  ;qxeksa d s v o;oksa d s 

s &2,2*, &1,1*, &0,0*,�
ls ;g ,d  lj y js[kk 

�*;  � 0 3�
 ft ld s 

1*, &1, '2* &'1, '3  

s fp= esa vafd r  js[kk  

kh fcUn q] ft Ugsa vkPNkfn r  

 

pr   fd Urq i`Fkd  lEcU/k 

fy , � ds 6 vkSj  mlls 

 eku  d s fy, � d k ,d 

lh ,d  eku  d s fy , � 

 lEcU/k d gr s gSa ft ls 
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� � 4����fy[kr s gSa ft lds ckj s es a ge vxyh bd kbZ esa  foLr kj  ls v/;;u  dj sxsasaA  

blds foij hr ] �� � ��� ,d  lEcU/k r ks gS fd Ur q ,d  Qyu kRed  lEcU/k u gha gSA

1-6 vH;kl iz”u 

1- fuEufyf[kr leqPp;ksa dks izrhdkRed Hkk’kk esa fyf[k, 

   d ½ � ls cMh �� ls NksV s /ku  iw.kkZad ks d k leqPp;  

   [k½ � ls cMh 
� ls NksV h ifj es; la[;kvksa d k  leqPp;  

   x½ lHkh xSj &_.kkRed  iw.kkZad ks d k leqPp; 

   ?k½ d `f’k esa iz;ksx gk su s okyh vkxr ksa d k leqPp; 

   M½ Ø fer  ;qxeksa d k leqPp; ft uds vo;o ifj es; la[;k gSA 

2- fjDr LFkkuksa dks Hkfj,A 

d ½ ���  ,d  ----------------------------- la[;k gSA 

 [k½ “kwU; ,d  --------------------------- iw.kkZad  gSA 

 x½ lHkh ------------------------------- la[;k,a iw.kkZad  gksr h gSaA 

 ?k½ lHkh iw.kkZad ] ifj es;] r Fkk vifj es; la[;k,a fe yd j  ----------------la[;kvksa d k 

leqPp; cu kr h gSaA  

M-½ n ks leqPp;ks d s izfr PNsn  esa n ksu ksa leqPp;ksa d s -----------------------------vo;o gksr s 

gSA 

     Pk½ n ks leqPp;kas d k vUr j  izFke leqPp; esa ls -------------------------------------- 

    vo;oksa  d ks gV kd j  izkIr  fd ;k t kr k gSA 

     N½ fd lh leqPp; d s lHkh lEHko mileqPp;ksa d s leqPp; d ks --------------------- 

     d gr s gSaA 

     t ½ fola?khr  leqPp;ksa d k izfr PNsn  --------------------------------------gksr k gSA 

     >½ ft l leqPp; esa d ksbZ Hkh vo;o u gha gksr k mls -------------------------------  

   d gr s gS r Fkk bls -------------------------------------- } kj k fn [kkr s gSA 

¼¥½ ;fn  � r Fkk � n ks leqPp; gksa r ks ���� � � � � � � � � � � � � � � � � ��d ks izn f'kZr  dj r k gSA 
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��� ;fn  � � ��	�	�	�� r Fkk � �� �	�	�	�	�� r ks fu Eu  leqPp;ksa d ks izkIr  

d hft ,A 

 ¼d ½ ���	 �� � �� � ��� 

¼[k½ ���	 ������ � ��� 

¼x½ 	&�	 �*����  ��
 

¼?k½ ���	 ����� � �� 

4 - ;fn  �� � � ��	�	�	�	�	
	!�	�� � � �	�	�	
	�"� r ks Kkr  d fj , r Fkk osu   

vkj s[k  fu fEkZr  dj saA 

d- ������
[k- �� � �� 

x- ��� ��  

1-7 lkjka”k 

bl bd kbZ ds v/;;u  ds ckn  ;g Li’V  gks t kr k gS fd  fd lh Hkh okLr fod  fLFkfr  ds 

ifj ek.k d ks okLr fod  vad iz.kkyh } kj k O;Dr  fd ;k t kr k gSA lHkh izkd `frd  la[;k,¡] 

iw.kkZad ] ifj es; o vifj es; la[;k,¡ okLr fod  vad  iz.kkyh d s vax gSA leqPp; fl)kUr 

r Fkk leqPp;ksa d s chp lEc U/k d ks le>us esa ok Lr fod vad  iz.kkyh d k egRoiw.kZ ;ksxn ku 

gSA leqPp; d h ifj Hkk’kk ls ge ;g le> ld s gS fd fd lh fof”k’V  lqifj Hkkf’kr vk/kkj k sa 

ij  vusd  oLrqvksa d ks ,d  lewg esa j [kk t k ld r k gS r Fkk lqifj Hkkf’kr vk/kkj  esa 

ifj orZu  dj ds mileqPp;ksa d k fu ekZ.k fd ;k t k ld r k gSA blds vfr fj Dr fofHkUu 

izd kj  ds leqPp;ksa t Sls ?kkr  leqPp;] fola?khr  leqPp;] iwj d  leqPp; vkfn  ls ifj fpr  

gq, gS] leqPp;ksa d s chp vu sd  lafØ ;k,¡ t Sls la?k] izfr PNsn ] var j  vkfn  ls Hkh ge  

ifj fpr  gq, gSA 

1-7 “kCnkoyh 

vad iz.kkyh%& x.ku k ds fy, fod flr “kkL=& xf.kr  d k ewy vk/kkj  vad  iz.kkyh gS( 

ft l ds } kj k vad ks d k Ø e o eku  fu /kkZfjr  gksr k gSA 

vo;o%& leqPp; d s ln L;ksa d ks vo;o d gr s gSA 
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ifjfer%& ft ld k n k;j k fu f”pr  gS r Fkk ft ld h x.ku k dj u k lEHko gSA 

vifjfer%& ft ld k n k;j k fu /kkZfjr  u  gks r Fkk ft ld h x.ku k d ju k vlEHko gksA  

1-8 vH;kl iz”u ds mRrj  

1 - ¼d ½ %� � � �� � �����5�r Fkk �� � ��� � ���� 

¼[k½ %� � � �� � �����6 r Fkk �� � ��� � �
���
¼x½�%� � � �� � �����5�r Fkk  ����5� 

¼?k½ %� � � �� � �� d `f’k esa mRikn u  ds fy, mi;ksx d h t ku s okyh oLr q gS 

;Fkk [kkn ] Hkwfe] flapkbZ] cht ] Je] Åt kZ@i”kqcy] d hVu k”kd @rdu hfd  ,oa mid j .k] 

vU; mi;ksxh j lk;u A� 

¼M½ 6�6 � ���	 �� � ��∈6 r Fkk �∈6��
s2 - ¼d ½ ifj es; ¼?k½ okLr fod  ¼N½?kkr  leqPp; 

  ¼[k½ vf} r h; ¼M-½ mHk;fu ’B ¼t ½ fj Dr  leqPp; 

  ¼x½ izkd `frd   ¼p½ mHk;fu ’B  ¼>½ fj Dr  leqPp;]  

�¥� d kr hZ; xq.ku Qy 

3 -¼d ½ ���	��	 ��	��	 ��	���� 

 ¼[k½	&�	*	 &�	�*	 &�	�*&�	�*&�	�*&�	�*	 &�	�*	 &�	�*&�	�*
 

  ¼x½ &�	*&�	�*&�	�*&�	*&�	�*&�	�*��	�� 

  ¼?k½  φ  

4 - ¼d ½ ������ � � ��		�	�	�	�	�	
	!	�"� 

vkPNkfnr {ks=  ���� 

dks n”kkZrk gSA 

 

 

 

¼[k½ � � �� � � ��	
��

A  

1,3,5,   6, 

7,9        8

       B 

     2,4,10 

  

      A∩B 

       6,8 
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 vkPNkfnr {ks= 7 � 8 dks n”kkZrk gSA 

  ¼x½ � � �� � � ��	�	�	�	!� 

 

 

 

 

                        

 vkPNkfnr {ks= 7� 8 dks n”kkZrk gSA 

1-9 lanHkZ xzUFk%& 

1- ����������� � ����	�
����������	����������
�����������
���� ���������� �������

2- egs”k pUn z( esgj ks=k] izd k”k u kj k;.k( vFkZ”kkL=h; xf.kr ( mRrj  izn s”k fgUn h xzaFk 

vd kn eh] y[kuÅ A 

1-10 lgk;d xzUFk%& 

1 - feJ] t s-ih-] xf.kr h; vFkZ”kkL=] lfgR;Hkou  ifCyd s”ku A 

2- ������	�
��� � �����������������������������������������������������������
3 - vxzoky] Mh-vkj -( xf.kr h; vFkZ”kkL=] o`Un k ifCyd s”kUlA 

4 - esgr k] ch-lh- ,oa en u ku h] t h-,e-ds( vFkZ”kkL=  esa  izkj fEHkd  xf.kr ( y{ehu kj k;.k 

vxzoky ifCyd s”kUlA 

5- ������������	���	���
������� ��������
�����������
�����
��������������
���
����

1-11 fucU/kkRed iz”u%  

¼1 ½ okLr fod  la[;kvksa d h vo/kkj .kk d ks Li’V  d hft,A  

 ¼2 ½ iw.kkZad  d ks mn kgj .k ns d j  le>kb;sA  

¼3 ½ fu Eu  d ks ifj Hkkf’kr  d hft ,%& 

  d - le’V h; leqPp;   [k- mi leqPp; 

  x- iwj d  leqPp;      ?k- fola?khr  leqPp; 

�4 ½ lEcU/k ls vki D;k ler >r s gSa mn kgj .k d h lgk;r k ls lEcU/k vkSj Qyu kRed  

lEcU/k esa Hksn  d hft ,A 

A-B 

1,3,5,7,9 
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bdkbZ 2 %&Qyu ,oa muds vkfFkZd vuqiz;ksx 

bdkbZ lajpuk 

2-1 izLrkouk 

2-2 mn~ns”; 

2-3 pj 

2-4 vpj 

2-5 lEcU/k 

2-5-1 xSj& QyukRed lEcU/k 

2-5-2 QyukRed lEcU/k 

2-5-3 Qyuksa ds izdkj 

2-5-4 Qyuksa dk js[kkfp=h; fu:i.k  

2-6 lkjka”k 

2-7 “kCnkoyh 

2-8 vH;kl iz”u 

2-9 vH;kl iz”uksa ds mRrj  

2-10 lUnHkZ xzUFk  

2-11 lgk;d xzUFk  

2-12 fucU/kkRed iz”u 
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2-1 izLrkouk 

n ks ifj or Zu ”khy j kf”k;ksa ds chp fØ ;k”khy d kj .k d k;Z vFkok d kjd &ifj .kke lEcU/k d h 

lEiw.kZ ¼fn ”kk ,oa ifj ek.kkRed  Lo: i n ksu ksa gh i{kksa  d ks lekfo’V dj rs gq,½ O;k[;k 

d jus es a xf.kr  d h Qyu  ,oa Qyu kRed  lEcU/k d h vo/kkj .kk vR;ar  mi;ksxh f l) gqbZ 

gSA izk;% ,d  gh d k;Z d k lEiknu  vusd  d kj d ksa d k leosr  izHkko gksr k gSA eu q’; ,oa 

lekt  d s t hou  d s lHkh u gha r ks vf/kd ka”k fo’k; ;k ckr sa fo”ks’kd j  vkfFkZd  fo’k; ;k 

ckr sa lrr ~ ifj orZu ”khyr k d k ifj p; n srs vk, gSaA  vkfFkZd  t hou  ls t qMs vu sd  ,sls 

fo’k; gS ft ud h ifj ek.kkRed  eki lEHko gksr h gS vkSj  t ks ifj or Zu ”khy gksr h gSa] bud ks 

vkfFkZd  pj  ds : i esa n s[ kk t kr k gSA ;g vkfFkZd  lj y@t fV y] pj @d kj d ifj .kke 

lEcU/kksa d h vu sd  J à[kyk,¡ mRiUu  d j  Qyu kRed  lEcU/kksa d k ,d  ed Mt ky r S;kj  dj 

n sr s gSA vFkZ”kkL= vkfFkZd  pj ksa ds chp fØ ;k”khy d kjd  ifj .kke lEcU/kksa ls cqu s 

ed Mt ky d s eu q’; d h fu.kZ; izfØ ;k ,oa vkf FkZd  O;ogkj  ij  iMu s okys leosr  izHkkok sa 

d h t fV yr k d ks lj y cu k d j  ,d &,d  djd s le>us o bl le> d s vk /kkj  ij 

Hkfo’; esa mRiUu  gksu s okyh vkfFkZd  pqu kSfr;ksa ds izfr eu q’; ,oa lekt  d ks lpsr  d ju s 

r Fkk orZeku vkSj Hkfo’; d h vkfFkZd  pqu kSfr ;ksa d s dY;k.kd kj h lek/kku <wa< u s d s 

pu kSr hiw.kZ n kf;Ro d ks Lohd kj  d jr k gSA vFkZ”kkL=  } kj k bl pqu kSr hiw.kZ n kf;Ro ds 

lQyr kiw.kZ fu oZgu  esa xf.k r  ds Qyu  ,oa Qyu kRed  lEcU/k d k ,d  mid j .k d s : i 

esa egr h ;ksxn ku  j gk gSA 

2-2 mn~ns”; 

Qyu  ,oa Qyu kRed  lEcU/k ls vkid ks lqifj fpr  d jku s d s ihNs fu Eu  mn ~ns”; gSA 

d ½ fofHkUu  vkfFkZd  fo’k;ksa ;Fkk ekax] iwfr Z] ewY;] vk;] mRikn u bR;kfn d h ifj or Zu ”khy 

izd`fr  ds ifj ek.kkRed  Lo: i d ks vki vklku h ls le> ldsaA  

[k½ fofHkUu  vkfFkZd  pj ksa d s chp fØ ;k”khy d kj d&ifj .kke lEcU/kksa d ks Hk yh izd kj 

le>dj  bu  lEcU/kksa ds vk/kkj  ij  izfr ikfn r  vkfFkZd  fl)kUr ks d ks vkRelkr  d j  ld s 

r Fkk vkfFkZd  Qyu kRed  lEcU/kksa ij  vk/kkfj r  vkfFkZd  lan ”kksZ d h d k;Z iz.kkyh d h 

xw< r kvksa d ks lgt r k ls le> ldsaA  
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2-3 pj   

 pj  laLd `r  Hkk’kk d k “kCn  gSA pj  ls vk”k; ml oLr q ls gS t ks pj k;eku vFkok 

ifj orZu ”khy gksr h gSA x f.kr  esa ,sls  vu sd  mn kgj .k gSa ft u ds eku  ;k ifj ek.k 

ifj orZu ”khy gks ld rs gSa] t Sls%& iw.kkZad  d k eku  &578 ]&1 89 ]&5 ] 0 ] 23 ] 94 ------------------------

-vkfn  d qN Hkh gks ld r k gSA blh izd kj  O;ogkfjd  t hou  esa Hkh  pj  d s vu sd  mn kgj .k 

feyr s gS t Sls%& t ku oj&pwgk] fcYyh] gkFkh  vkfn  d qN Hkh gks ld r k gSA bl izdkj  *pj 

og oLr q gS ftld k eku  ;k ifj ek.k ifj orZu ”khy gks ld r k gS*A vFkkZr ~] pj  og gS t ks 

fofHkUu  eku ksa d ks /kkj .k dj  ld r k gSA oLr qr % pj  d s ek/;e ls ,d  iwj s lewg vFkok 

leqPp; d ks bafxr  fd ;k t kr k gSA viu s blh xq.k d s d kj .k vFkZ”kkL= es a  bld h 

mi;ksfxr k cu  t kr h gSA mn kgj .k ds fy, ewY;] yk Hk] vkxe] mi;ksfxr k] miHk ksx Lr j ] 

j k’V ªh; vk;] fu os”k] vk;kr  fu ;kZr  vkfn  lHkh lan HkZ ,oa le; ds lkFk fHkUu &fHkUu  eku 

/kkj .k dj rs gSaA pw¡fd  izR;sd  pj fofHkUu  eku  /kkj .k d j  ld r k gS blfy, pj  d ks la[;k 

d s LFkku  ij  *izr hd * } kj k O;Dr  fd ;k t kr k gS] ;Fkk ewY; d ks P] ykHk d ks π] v kxe d ks 

R, ykxr  d ks C, mi;ks f xr k d ks U] miHkksx  Lr j  d ks C] j k’V ªh; vk; d ks Y] fu os”k  

d ks I] vk;kr  d ks M] fu;kZr  d ks X] vkfn  ls n ”kkZ;k t kr k gSA gkykafd ] t c ge P = 

7, C = 35 ;k Y = 100 fy[krs gSa r ks oLr qr % ge ,d  fo”ks’k fLFkfr  esa bu pj ksa d s 

fu /kkZfjr  fof”k’V  eku ksa d k ¼mi;qDr  : i ls p;fu r  bd kb;ksa esa  ½ mYy s[k d j  j gs gksr s 

gSA 

2-3-1 vUr% pj %& os pj  ft u d k eku  xf.kr h; lan ”kZ d h vUr % “kfDr ;ksa } kj k fu /kkZfjr 

gksr k gS vFkkZr  ft u  pj ksa d s eku kssa ;k  ifj ek.kksa  d k f u /kkZj .k lan ”kZ ds Hkhr j  gks r k gS mUgsa 

vUr % pj  d grs gSaA t Sls& ckt kj  ewY; P d k fu /kkZj .k ckt kj  d h vkUr fjd  “kfDr ;ksa ¼ek¡x  

,oa iwfr Z½ } kj k gksr k gSA v r % ckt kj  fo”ys’k.k es a ewY;  ,d  vUr % pj  gSA vFkkZr ~ vUr % pj 

os pj  gSa ft u d k eku  lan ”kZ d ks gy d j us ls izkIr  gksr k gSA  

2-3-2 cká pj %& os pj  ftu d k fu /kkZj .k lan ”kZ d h vkUr fjd  “kfDr ;ksa } kj k u gha gksr k 

vfir q izk;% ft ud k mi;ksx dj ds lan ”kZ d ks gy fd ;k t kr k gS vkSj  vUr% pj  dk 

fu /kkZj .k gksr k gSA mn kgj .kkFkZ& ,d  miHkksDr k d s fy, ckt kj ewY; ,d  cká  pj gS 

D;w¡fd  ,d vdsyk miHkks Dr k ckt kj ewY; d ks ifj ofr Zr u gha d j k ld r kA vFkkZr 
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miHkksDr k O;ogkj esa miHkksx Lr j fu /kkZj .k d h n `f’V  ls ckt kj  ewY; fn ;k gqvk gksr k gS 

r Fkk miHkksx Lr j  bl fn , gq, ckt kj  ewY; } kj k fu /kkZfj r  gksr k gSA bl izd kj  ;g Hkh 

Li’V  gks t kr k gS fd  ,d pj  t ks ,d  lan HkZ ds fy , var % pj  gS n wljs lan HkZ d s fy,  

cká  pj  gks ldr k gS vFkkZr ~ lan HkZ cn yu s ij  pj  d h Hkwfed k Hkh cn y ld r h gSA 

2-4 vpj   

pj  d s foij hr  vpj  og jkf”k;k¡ g ksr h gSa ft u d s ifj ek.k vFkok  eku  esa  ifj fLFkfr  vFkok  

lan HkZ cn yu s ij  Hkh ifj or Zu  u gha gksr k gSA t Sls%& xq: Rokd’kZ.k fu ;ar kd  g = 9.8 

eh0 @ls2] π = 3 -14 ] bR;kfn A 

 vFkZ”kkL= e sa  Hkh v pj  j kf”k d s mn kgj .k feyr s gS] t Sls& fLFkj  ykxr ] Lok;Rr  

miHkksx] Lok;RRk fu os”k vkf n A 

2-4-1 xqq.kkad   %& izk;% pj  fLFkj kad ksa vFkok vpj ksa d s lkFk la;qDr  :i ls iz;ksx fd , 

t krs gSa t Sls& 0-7 Y, 5P vkfn A ,slh vpj  j kf”k;ksa  d ks xqq.kkad    d gk t kr k gSA fd Urq 

vyx&vyx fLFkfr ;ksa esa xqq.kkad   ks d s eku  vyx&vyx gks ldr s gS vr % bu  xqq.kkad   ksa 

d ks O;kid r k n sus d s fy, fu f”pr  la[;kvksa d s LFkku  ij a, b, α, β, vkfn  izr hd ksa ls 

n ”kkZ;k t kr k gSA mn kgj .kkFkZ 5 P d s LFkku  ij  aP ;k 0-7 Y ds LFkku  ij cY fy[kk  

t kr k gSA ;s izr hd  bl vFkZ esa vu ks[ks gksr s gSa fd  ;s ,d  vpj  j kf”k d k izfr fu f/kRo 

d jrs gS r Fkkfi bu ds fy, d ksbZ loZFkk fu f”pr  eku  izn ku  u gha fd ;k x;k gSA ;g ,d 

,sls vpj  ;k fLFkj kad  gS t ks pj  gksr s gSaA bud s bl fof”k’V  xq.k d ks Li’V  igpku  nsu s 

d s fy, bUgs *ifj ekid  fLFkj kad * vFkok ek= *ifj ekid* d grs gSA  

2-5 lEcU/k   

pj  fo”ys’k.k d s vUr Zxr ge lEcU/kksa d k v/;;u d jrs gSaA ;gk¡ ;g Li’V  dju k 

vko”;d  gS fd  pj  fo”ys’k.k d s vUr xZr  fdlh ,d  pj  ds eku  esa  gksu s oky s i fj or Zu ksa 

d k v/;;u  u gha fd ;k tkr k oju  n ks ;k n ks ls vf/kd  pj ksa d s chp d s lEcU/kksa d k 

v/;;u  fd ;k t kr k gSA tSls& Y = 2X, Y= X
2
,  

Y = +√X bR;kfn A xf.kr h; lEcU/k n ks izd kj  ds gks r s gSa&  

(i) xSj&QyukRed     (ii)QyukRed 
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2.5.1 xSj&QyukRed%& pj ksa d s chp ds ,sls lEcU/k ftuls vf} r h; ifj .kke feyuk 

lqfu f”pr  u  gks r Fkk ft ld s QyLo: i pj ksa d s chp  d kj .k&d k;Z lEcU/k LFkkf ir  dj u k 

lEHko u  gks t Sls%& Y = +√X ; X d k eku   4 gksu s ij  Y d k eku  +2  Hkh gks ldr k gS 

r Fkk &2  Hkh gks ld r k gS vFkkZr ~ ifj .kke (Y) vf} rh; u gha gSA blh izd kj  ykWV j h d k 

fV dV  [kj hnus ij  bZu ke fey Hkh ldr k gS vkSj  u gha Hkh fey ld r k gS vFkkZr ifj .kke 

vf} r h; u gha gSA  

2-5-2 QyukRed lEcU/k%& pj ksa d s e/; ,slk lEcU/k ft lesa  ,d  pj  ;k ,d  ls vf/kd 

pj ksa d s eku } kj k fdlh fn , gq, pj ds eku  d k vf}r h; fu /kkZj .k gksrk gks mls 

Qyu kRed  lEcU/k d gr s gSaA Qyu kRed  lEcU/kksa esa  ,d  lqLi’V  d kj .k&d k;Z lEcU/k 

fu fgr  gksr k gSA tSls Y = 2x blh izd kj  ;g d Fku  fd  d ksbZ O;fDr  vius [ksr  ij 

ft ru h vPNh fd Le ds cht  d k iz;ksx d jsxk ¼flapkbZ] [kkn  ,oa [ksr h d h ns[kHkky vkfn  

leku  j gu s ij ½ izfr  ,d M+ Qly d k mRikn u  mru k gh vPNk gksxkA  

 mij ksDr  mn kgj .kksa esa Y d k eku X ij fu HkZj  d j  j gk gS r Fkk mRiknu  d h ek=k 

cht  d h fd Leksa ij  fu HkZj  d j  j gh gS] vFkkZr  Y vkSj Qly d s mRikn u  d k eku  Ø e”k% 

X d s eku  r Fkk cht  d h fd Le ij  vkfJr  gSaA f d lh Qyu kRed  lEcU/k esa os  pj 

ft ud k ifj ek.k vFkok eku  fd lh vU; pj vFkok pj ksa ds eku ksa ij fu HkZj  d jr k gS 

mu d ks vkfJr  pj  d gr s gSaA vkfJr  pj ksa d s eku  d k fu /kkZj .k Qyu kRed  lEcU/k d ks gy 

d jus d s ifj .kkeLo: i gksr k gSA blh d kj .k bUgs Qyu  Hkh d grs gSA ,d  Qyu kRed 

lEcU/k esa vkfJr  pj  ml Qyu kRed  lEcU/k d k vUr % pj  gksr k gSA bld s foij hr 

Qyu kRed  lEcU/k esa iz;ksx gksu s okys o s pj  ft ud s ifj ek.k vFkok eku  d k fu /kkZj .k 

Qyu kRed  lEcU/kksa d h lhekvksa d s ckgj  gksr k gS ;k nwlj s “kCn ksa esa t ks viu k eku  ;k 

ifj ek.k Lor U= : i ls /kkj .k dj rs gSa mUgsa Lor U= pj  d gr s gSaA fd lh Qyu kRed 

lEcU/k esa iz;ksx gksu s okys Lor U= pj  ml Qyu kRed lEcU/k ds fy, cká  pj  gksr s gSaA  

pgk¡ ;g /;ku  nsu s d h ckr  gS fd  ,d  Qyu kRed  lEcU/k d s lUn HkZ esa t ks pj  *Lor U= 

pj * gksr k gS nwlj s Qyu kRed  lEcU/k d s lUn HkZ esa vkf Jr  pj  gks ld r k gSA 
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,d  Qyu kRed  lEcU/k esa Lor U= pj ksa d h la[;k ,d  ls vf/kd  gks ld r h gS fd Urq 

vkfJr  pj  ,d  gh gksr k gSA 

 Qyu kRed  lEcU/k d ks lakd sfr d  : i esa fu Eu or  n ”kkZ;k t kr k gS%& 

Y= f(X) t gk¡ Y= Qyu  ;k vkfJr  pj   

X = Lor U= pj  r Fkk f Qyu kRed  lEcU/k d ks n ”kkZr k gSA ft ls *Y¼pj ½] X¼pj ½ d k 

Qyu  gS* i<+r s gSaA  

;fn  Lor U= pj ksa d h la[;k n gks r ks Qyu kRed  lEcU/k d ks fu Eu or  fy[kr s gSa&  

 Y = f(x1, x2,- - - - - - - - - - - - -xn)  

;g lEHko gS fd  LorU= pj  d s ,d  ls vf/kd  eku ksa d s fy, vkfJr  pj  d k ,d gh eku 

izkIr  gks( egRoiw.kZ ;g gS fd  Qyu kRed  lEcU/k es Lor U= pj ds izR;sd  eku  d s fy, 

vkfJr  pj  d k ,d vf}r h; eku gksr k gSA fd Urq ;g vko”;d  u gha gS fd  bld k 

O;qRØ e Hkh lR; gksA ft u Qyu kRed  lEcU/kksa d k O;qRØ e Hkh ,d  Qyu kRed lEcU/k 

gksr k gS mUgsa O;qRØ e (inverse) Qyu  d grs gSaA 

,d  fn , gq, lUn HkZ esa L or U= pj  X d s lHkh /kkj .kh; eku ksa d s leqPp; d ks Mksesu 

(Domain) d gr s gSaA Lor U= pj  X d s izR;sd  eku d s fy, Y d k ,d  vf}r h; eku 

gksr k gS] Y d s bl eku  d ks X ds eku  d k fcac dgr s gSaA ;g fcac ft l leqPp; ds 

vo;o gksr s gS ml leqPp; d ks ifj lj d gr s gSA ifjlj  esa d qN ,sls vo;o gks ldr s gS 

t ks Mksesu  d s fd lh Hkh vo;o d k fcac u  gksA 

gekj s n Suafn u  t hou esa ?kfV r  gksu s okys vkfFkZd  O;ogkj  d s lehd j .k lkekU;r ;k 

Qyu kRed  lEcU/k gksr s gSa ft Ugsa vk/kkj  cu kd j  vkfFkZd  lan ”kksZa d k fu ekZ.k r Fkk vkfFkZd  

fl)kUr ksa d k izfr iknu  fd ;k t kr k gSA pw¡fd  vf /kd ka”k vkfFkZd  pj  LoHkkor % xSj 

_.kkRed  okLr fod  vad ksa d h lhek ls ca/ks gksr s gSa Qyr % vf/kd ka”k vkfFkZd  lan ”kksZ ;k 

Qyu kRed  lEcU/kksa d s Mkses u  Hkh bl lhek ls caf/kr  gksr s gSaA  

2-5-3 Qyuksa ds izdkj %& izR;sd Qyu  esa vUr fu Zfgr  Qyu kRed  lEcU/k d h O;k[;k 

ml lEcU/k d ks O;Dr  d ju s okyh xf.kr h; izfØ;k ij  vk/kkfjr  ,d  fu f”pr  lehd j .k 

d s } kj k d h t kr h gSA mn kgj .kkFkZ& 
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(i) Y = f(X) : Y = mX + c 

(ii) Y = f(X) : Y = a0 + a1 X + a2X
2
 + - - - - - - - anX

n

(iii) Y = f(X) : Y = a log X vkfnA 

vr % Qyu kRed  lEcU/k esa vUr fu Zfgr  xf.kr h; lafØ ;k d s vk/kkj  ij  Qyu ksa d ks n ks 

izeq[k oxksZa esa ck ¡V k t kr k gSA  

1 ½ cht h; Qyu    2 ½ vcht h; Qyu 

2-5-3-1 chth; Qyu %& ftu  Qyu ksa esa  Lor U= pj  o vkf Jr  pj  d s e/; Qyu kRed 

lEcU/k d ks cht xf.kr h; lafØ ;kvksa d s } kj k iw.kZr % O;Dr  fd;k t k ldr k gS ,sls Qyu 

cht h; Qyu  gksrs gSA  

mn kgj .k ds fy, Y = f(X) : Y = a0 + a1 X + a2X
2 
+ - - - - - - - anX

n 

cht h; Qyu ksa d ks iqu % mioxkZsa esa fu Eu  izd kj  oxhZd r̀ fd ;k t kr k gSA  

2-5-3-1-1 vpj Qyu% ,sls Qyu  ftu esa Lor U= pj  d s lHkh eku ksa d s fy, vkfJr  pj  ;k 

Qyu  d k ,d  fu f”pr  eku gksr k gS mUgsa v pj  Qyu  d grs gSaA  

mn kgj .kkFkZ%& Y = f(X) : Y = 10 (X d s lHkh eku ksa ds fy,½ vFkkZr  X ds eku  

ifj ofr Zr  gksu s ds i”pkr ~ Hkh Y d k eku  1 0 fLFkj  cu k j gr k gSA nwljs “kCn ksa esa vpj 

Qyu ksa d s xzQh; fu : i.k ls v{k d s leku kUrj  ,d  lj y js[kk izkIr  gksr h gSA 

 j k’V ªh; vk; d s lan ”kZ esa t c fofu ;ksx cká  : i ls fn ;k gksr k gS r ks  fofu ;ks x 

Qyu  I = I0  ;k I = j 2 yk[k d j ksM+ gks ld r k gSA t ks vpj  Qyu  d k ,d  mn kgj .k 

gSA blh izd kj  fLFkj  ykxr  FC = f(q); FC = j 100 dj ksM vpj  Qyu  d k mn kgj .k 

gSA 

2-5-3-1-2 jSf[kd Qyu %& j Sf[kd  Qyu  ,d  ?kkr h; Qyu  gksr s gS ftud s fd lh Hkh in 

d k vf/kd r e ?kkr kad  ,d gksr kA j Sf[kd  Qyu ksa d s izR;sd  fcUn q ij  Qyu  d h izo.kr k 

leku  j gr h gSA jSf[kd  Qyu ksa esa Lor U= pj  vkSj  vkfJr  pj  esa gksu s okys ifj or Zu ksa d k 

vu qikr  fLFkj  cu k j gr k gS vFkkZr  Qyu  esa ifj or Zu  d h nj  fLFkj  j gr h gSA j Sf[kd 

Qyu  ds xzkQh; fu : i.k ls lj y js[kk izkIr  gksr h gSA 
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2-5-3-1-3 f}?kkrh; Qyu %& f} ?kkr h; Qyu  f}r h; ?kkr  ds Qyu  gksr s gS ft ud s fd lh 

Hkh in  d k vf/kd r e ?kkr kad  2  gksr kA f} ?kkr h; Qyu ksa esa  ifj or Zu  d h nj  ifjor Zu ”khy 

gksr h gS] ,sls Qyu ksa ds xzkQh; fu : i.k ls “kkad o vkd `fr ;k¡ ¼Conic Section)izkIr 

gksr h gSA t Sls & ij oy;] o`Rr ] n h?kZ o`Rr ] vfr  ij oy;A 

2-5-3-1-4 cgqin Qyu %& t Slk fd  blds u ke ls Li ’V  gS ,sls Qyu ksa esa  vu sd  in  gksr s 

gSa bld k izR;sd  in  ,d  xqq.kkad    d s lkFk Lor U= pj  d k ,d  ,slk in  gksr k gS ft ld k 

?kkr kad  xSj  _.kkRed  iw.kkZad  gksA t Sls%& 

 Y = f(X) : Y = a0 + a1X + a2X
2
 + - - - - - -+ anX

n 

ge t kurs gSa fd X
0
 = 1 ,oa X

1
 = X gksr k gS] mij ksDr  cgqin  esa bu  r Roksa d ks 

lekosf”kr  d j  d s ;g d gk t k ldr k gS fd 

  t c n = 0 r ks Y = a0 - - - - - ,d  vpj  Qyu  gksr k gSA  

t c n = 1 r ks Y = a0 + a1X - - - - - - ,d  jSf[kd Qyu  gksr k gSA  

 t c n = 2 r ks Y = a0 + a1X + a2X
2 - - - - - -,d f} ?kkr h; Qyu  gksr k gSA  

blh izd kj  n d k eku  c<r s t kus ij  c< rs ?kkr kad ks d s t fV y Qyu  IkzkIr  gksr s gSaA 

2-5-3-2 vchth; Qyu%& ,sls Qyu  ft ud ks ek= cht h; lafØ ;kvksa } kj k O;Dr  dj uk 

lEHko u  gks r Fkk ft ud ks O;Dr dj us ds fy,  pj &?kkr kad h;] y?kqxf.kd h; ;k 

f=d ks.kfer h; lafØ ;kvksa d k lgkj k ysu k iM+r k gS] vcht h; Qyu  gksrs gaSA  

2-5-3-2-1 pj&?kkrkadh; Qyu%& os Qyu  ftud h O;k[;k ,sls in ksa d h lgk;r k ls d h 

t kr h gS ft u esa ?kkr kad esa Lor U= pj  d h Hkwfed k gksr h gS pj  & ?kkr kad h; Qyu d gykr s 

gSA mn kgj .kkFkZ& 

Y = f(X) : Y = a
x

Y = f(t) : Y = ab
t

2-5-3-2-2 y?kqxq.kdh; Qyu%& os Qyu  ft ud ks O;Dr  d jus d s fy,  Lor U= pj  d s 

y?kqxq.kd ksa d k iz;ksx fd;k t kr k gS vFkkZr ftu  Qyu ksa esa Qyu kRed lEcU/k 

y?kqxq.kd h; laØ h;kvksa } kj k O;k[;kf;r  gksr s gS mUgsa y?kqxq.kd h; Qyu  dgr s gSaA 

mn kgj .kkFkZ& Y = f(X) : Y = a logb X 
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;k] Y = f(X) : Y = α loge X 

2-5-3-2-3 f=dks.kferh; Qyu %& os Qyu  ftu d ks O;Dr  dj us d s fy, f=d ks.kfer h; 

lafØ ;kvksa d k iz;ksx fd ;k t kr k gS f=d ks.kfer h; Qyu  d gykrs  gSaA mn kgj k.kkF kZ& 

 Y = f(x) : Y = a sin x  

;k] Y = f(x) : Y = x sin θ 

2-5-3-3 ifjes; Qyu%& os Qyu  ft ud ks n ks cgqin ksa  d s vu qikr  d s } kj k O;Dr  fd ;k 

t kr k gS] mUgsa ifj es; Qyu  d grs gSaA  

t Sls%& Y = f(X): Y =  a0 + a1X  ;k  

        b0 + b1X + b2X
2 

 Y = f (X): Y =  1 � X 

         1 + X + X
2 

 blh izd kj  Y = 
a

X ,d fo”ks’k i fj es; Qyu  gS f t ld k vFkZ”kkL= es a vu sd  

lan HkksZ esa iz;ksx gksr k gSA b l Qyu  d ks fHkUu  izd kj  ls X.Y = a  ¼,d  vpj  j kf”k½ fy[kk  

t k ldr k gSA ft lds xzkQh; fu: i.k ls vfr  ij oy; izkIr  gksr k gS t ks X r Fkk Y v{k 

ij  vu Ur  Li”khZ gksr k gSA 

ek¡x fo”ys’k.k esa a ek¡x Qy u  P.Q = K; vkSlr  fLFkj  ykxr Qyu  (AFC)  = 
FC

Q 

r Fkk miHkksDr k O;ogkj  esa  mi;ksfxr k Qyu  U0 = XY t gk¡  U0 mi;ksfxr k  d k ,d 

fu f”pr  Lr j gS vFkkZr~ blls ,d fu f”pr  r V LFkrk oØ  izkIr  gksxk) bR;kfn  blds 

mn kgj .k gSaA 

2-5-3-4 vifjes; Qyu%& ,sls cht h; Qyu  ftud ks cgqin  ds ewy t Sls oxZewy ds } kjk 

O;Dr  fd;k t kr k gS] d ks vifj es; Qyu  d grs gSA 

mn kgj .kkFkZ& Y = f(x) : Y = √ax
2
 + bx + c 

2-5-3-5 vU; vk/kkjksa ij Qyuksa dk oxhZdj.k%& 

2-5-3-5-1 Li’V ,oa vLi’V Qyu %& Lor U= pj  d s in ksa esa Qyu  d ks O;Dr  d jus d h 

Li’V r k d s vk/kkj  ij  Qyu ksa d ks n ks oxksZa esa  ck¡V k t kr k gSA 
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d½ Li’V Qyu%& Li’V  Qyu  os Qyu  gksr s gS ft u esa Qyu  ;k vkfJr  pj  d ks 

Lor U= pj  ds in ksa esa Li’ V  : i ls O;Dr  fd ;k t k ldr k gSA vFkkZr ,sls Qyu 

ft u esa Lor U= o vkfJr  p j ksa d h Li’V  igpku  lEHko gksr h gSA mn kgj .kkFkZ& 

1- Y = f(X) : Y = a + bX 

2- Y = f(X) : Y = a0 + a1X + a2X
2
 + - - - - - - - -anX

n

3- Y : f(X) : y = a log X vkfn A 

[k½ vLi’V ;k fufgr Qyu%& vLi’V  Qyu  os Qyu  gksr s gS ftu d ks Lor U= pj  ds 

in ksa esa iw.kZ Li’V r k ds lkFk O;Dr  u gha fd ;k t k ld r k gSA vFkkZr  ,sls Qyu ft u esa 

Lor U= o vkfJr  pj ksa d h Li’V  igpku  dj  iku k lEHko u gha gksr k gSA mn kgj .kkFkZ&

 Y = f(X) : aX
2
 + 2hXY + bY

2
 = 0 

2-5-3-5-1-1 nks vkSj nks ls vf/kd LorU= pjksa okys Qyu%& 

t Slk fd  Qyu d h vo/kkj.kk d k v/;;u dj rs gq, geu s t ku k Fkk fd  Qyu  esa Lor U= 

pj ksa d h la[;k ,d  ls vf/ kd  Hkh gks  ld r h gS] ,slk r c gksr k gS t c fd lh Qyu  d k 

eku  ,d  ls vf/kd  ¼d kjdks½ Lor U= pj ksa } kj k fu /kkZfjr  gksr k gS] mn kgj .k ds fy,] ;fn 

fd lh pj   eku  n ks Lor U= pj ksa X Fkk Y ij  vkfJr  gks r k  n ks Lor U= pj ksa dk Qyu 

gksxk bls lkad sfr d  : i ls  = f(X,Y) } kj k fn [kk;k t kr k gS] blh izd kj  ;fn  d ksbZ pj 

Y,n Lor U= pj ksa ¼d kjd ksa½  & X1, X2, - - - - Xn ij  vkfJr  gks r ks Y,n Lor U= pj ksa 

d k Qyu  gksxk ft ls Y = f(X1,X2, - - - Xn) fy[kk t kr k gSA 

vFkZ”kkL= e sa , sls Qyu ksa d k cgq/kk mi;ksx fd ;k t kr k gS] mn kgj .k d s fy, miHkksDr k  

O;ogkj  ds fl)kUr  esa m iHkksDr k d k mi;ksfxr k Q yu  U n ks oLr qvksa X r F kk Y d s 

miHkksx Lr j  ij  fu HkZj  djr k gS ft ls U = f(X, Y) fy[kr s gSaA  

blh izd kj ] mRiknu  fl)kUr  esa mRikn u  Q vusd  vkxr ksa t Sls u ke (L), iw¡ t h (K), 

Hkwfe (N), lkgl (E), r du hfd  (T) vkfn  ij  fu HkZj  d jr k gS ftls Q = 

f(L,K,N,E,T....) } kj k n ”kkZ;k t kr k gSA fd Ur q fo”ys’k.k d h lqfo/kk d s fy, vU; 

d kjd ksa d ks vifj orZu h; eku  d j mRiknu  d ks ewyr % iw¡t h vkSj  Je d k Qyu  eku k 

t kr k gS ftls Q = f(L, K) } kj k n ”kkZ;k t kr k gSA 
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2-5-3-512 egRoiw.kZ Qyuksa ds xzkQ%& 

 

fp= la[;k 1& jSf[kd Qyu Y=a0 + a1X 

 

 

 

 

                                              a1  

 

 

fp= la[;k 2& _.kkRed <ky dk jS[kh; Qyu Y = a0 � a1X 

 

 

 

 

 

 

fp= la[;k 3& f}rh; ?kkr ds Qyu Y = a0 + a1X + a2X
2 

 

 

 

 

fp= la[;k 4& r`rh; ?kkr dk Qyu Y = a0 + a1X + a2X
2
 + a3X

3 

;fn 
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fp= la[;k 5& vfr ijoy; Y = a/X 

 

fp= la[;k & 6 pj ?kkrkadh; Qyu Y= b
X 

 

 

 

 

 

 

                     fp= la[;k 7& y?kqxq.kdh; Qyu Y = log X

2-5-3-5-2 Qyu ds eku esa ifjorZu dh fn”kk dh lqfuf”prrk ds vk/kkj ij %& 

d½ ,dfn’V Qyu%& os Qyu  ftud s eku  ;k ifj ek.k esa ifj orZu d h fn ”kk lqfu f”pr 

gksr h gS vFkkZr  ;fn  Qyu  d k eku c<+ j gk gksr k gS r ks c<+r k gh t kr k gS vkSj  ;fn  ?kV 

j gk gksr k gS r ks ?kV r k gh t kr k gSA nwljs “kCn ksa esa] Qyu  ds eku  esa ifj or Zu  d h fn ”kk 
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cn yr h u gha gS( ,sls Q yu ksa  d ks ,d  fn ’V  Qyu  d grs gSaA t Sls%& Y = a + bX; Y = 

a � bX; Y = a
x
; vkfn ] t gk¡ a,b > o 

 ,d fn ’V  Qyu ksa d ks iqu % n ks oxZ esa oxhZd `r  fd ;k t krk gS%& 

¼i½ ,dfn’V o/kZeku Qyu% os Qyu  ftud s eku  ;k ifj ek.k fu jUrj  c< rs t krs gSa] 

,d fn ’V  o/kZeku  Qyu  d gykr s gSaA t Sls%& Y = a + bX r Fkk Y = a
x vkfn A  

n s[ksa fp=%& 1  

¼ii½ ,dfn’V gzkleku%& os Qyu  ftud s eku ;k ifj ek.k fu j Urj  ?kV rs t kr s gSa] ,d fn ’V 

gzkleku  Qyu  d gykrs gSaA  t Sls Y = a � bX, r Fkk Y = a
-x 

 A 

n s[ksa fp= 2 A 

[k½ vfn’V Qyu%& os Qyu  ftu ds eku  ;k ifj ek.k esa ifj or Zu  d h fn ”kk lqfu f”pr 

u gha gksr h gS] vfn’V  Qyu d gykrs gSaA vFkkZr ~ vfn’V Qyu ksa ds eku  c<u s ds ckn  ?kVus 

yx ldr s gS vFkok ?kVu s ds ckn  c< us yx ld rs gSa vFkok Ø e”k% d Hkh ?kV rs d Hkh 

c< rs gks ld r s gSaA n s[ksa fp =&4 A 

 t Sls%& Y = ax
2
 + bx + c ,d  ij oy;kd kj Qyu  d k lehd j .k gS ft ld s 

eku  esa ifj or Zu  d h fn ”kk ,d  lhek ds ckn  cn y t kr h gSA 

 blh izd kj ] Y = a sinx ft ld k eku  �a  ls +a d s ch p n ksyu  d jr k j gr k gSA 

2-5-4 Qyuksa dk js[kkfp=h; fu:i.k%& Qyu ksa esa  vUr fu Zfgr  Qyu kRed  lEcU/kksa d ks 

j s[kkfp= } kj k lgt r k ls Li’V  fd ;k t k ldr k gSA ,d Lor U= pj okys Qyu  d k 

j s[kfp= vkj fEHkd  fu nsZ”kka d  T;kfefr  d h lgk;r k ls f} vk;keh&ler y ;k i`’B  ij 

vafd r  fd ;k t k ld r k gS fd Urq n ks ;k n ks ls vf/kd  Lor U= pj  okys Qyu ksa ¼t c lHkh 

Lor U= pj ,d  lkFk ifj or Zu ”khy gks½ d ks vafd r d ju s ds fy, r hu  ;k r hu ls vf/kd 

vk;keksa d h vko”;dr k iM+r h gS ftls iqfLr d k ij n ”kkZu k t fV y r Fkk r hu  ls vf/kd 

vk;keksa d k vad u  O;ogkfjd  : i ls vlEHko gksr k gSA ;gh d kj .k gS fd  cgq&Lor U= 

pj h; vkfFkZd  Qyu ksa d s fo”ys’k.k d ks j s[kkfp= } kj k n ”kkZus d s fy, izk;% ,d  pj  d ks 

ifj orZu ”khy j [kr s gq, “ks’k d ks fLFkj  eku  fy;k t kr k gSA  
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mnkgj.k ds fy, & fdlh oLr q d h X ekax (Dx) ml oLr q ds ewY; Px miH kksDr kvksa 

d h vk; (Y) miHkksDr k d h vfHk: fp (T) vU; oLr qvksa d s ewY; (P0) vkfn ij  fu HkZj 

d jr h gSA ft ls Dx=f(Px, P0, Y,T.....) fy[kk t kr k gSA  

fd Urq fo”ys’k.k d h lj yr k vkSj  j s[kkfp= } kj k lgtr k ls n ”kkZus d s fy, oLr q d s vius 

ewY; d s vfr fj Dr  “ks’k lHkh Lor U= pj ksa d ks fLFkj  eku  d j  Dx=f(Px) } kj k O;Dr  fd ;k 

t kr k gSA ftld k j s[kkfp=h; fu : i.k dju s ij  /ku kRed  pr qFkkZa”k esa ck;s a ls n k;sa fxj r h 

gqbZ js[kk ;k oØ  izkIr  gksrk gSA blh izd kj  cgq?kkr h; cht h; Qyu ] y?kqx.kd h; Qyu ] 

pj  ?kkrad h Qyu ,oa f=d ks.kfer h; Qyu ksa d k js[kkfp= gkFk ls vafd r  dju k izk;% 

vlEHko t Slk gksr k gSA 

mij ksDr  r F;ksa d ks /;ku  j[kr s gq;s lj y fu nsZ”kkad  T;kfefr  d ks iz;ksx d jr s gq, vki 

yksxksa d s vH;kl d h n `f’V ls j Sf[kd  ,oa ij oy;kdkj  Qyu ksa d s vad u  d h fof/k d k 

mYys[k fd ;k t k j gk gSA  

,d  Lor U= pj h; Qyu ksa d s vad u  ds fy, f} vk;keh i`’B  d ks n ks v{kkas  ( X v{k t ks 

{kSfrt  v{k r Fkk Y- v{k t ks Å /oZ v{k gksr k gS] t ks ij Lij  900 d k d ks.k cu krs gq, 
,d &nwlj s d ks ewy fcUn q 0  ij  d kV rs gS] vkSj  bl izd kj  f}&vk;keh i`’B  d ks pkj 

v{kak”kkas e sa foHkDr  d j r s gSA LOkRkU= pj  d h x.ku k X v{k d s lgkj s r Fkk Lor U= vkfJr  

pj  d h x.ku k Y v{k d s lgkj s d h t kr h gSA ewy fcUn q ls n k;ha r j Q X d s eku  

/ku kRed  r Fkk ewy fcUn q ls ck;ha r j Q X d s eku  _ .kkRed  gksr s gSA blh izd kj  Y d s 
eku  ewy fcUn q ls Å ij /ku kREkd r Fkk ewy fcUn q ls u hps _.kkRed  gksr s gSaA 

ifj .kkeLo: i izFke prqFkkaZ”k esa X RkFk k Y n ksu ksa pj ksa d s eku  /ku kRed  gksr s gS bls 

/ku kRed  prqFkkZa”k Hkh  d gr s gSA f} r h; pr qFkkZa”k X d s eku  _.kkRed  r Fkk Y d s eku  

/ku kRed  gksr s gSA r `r h; pr qFkkZa”k es a X r Fkk Y n ksu ksa d s eku  _.kkRed  gk s r s gS bls 

_.kkRed  pr qFkkZa”k Hkh d gr s gS r Fkk prqFkZ prqFkkZa”k esa X d s eku  /ku kRed  r Fkk Y d s 
eku  _.kkRed  gksr s gSaA n s[ksa fp=  la[;k& 8 
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Y 

       +4  

( - , + )           +  3               ( + ,  +) 

        f}rh; prqFkkZa”k                +  2           izFke prqFkkZa”k                 

          +  1  

      X´
 

X 

            -5      -4      -3      -2       -1         0  + 1    +2   +3    +4     + 5    +6    

+7  

     -1  

              -2  

 ( - , - )  -3   (+, - ) 

       r`rh; prqFkkZa”k                            -4          prqFkZ prqFkkZa”k 

         -5  

   Y´

fp= la[;k & 8  

lkekU;r ;k Qyu d k gLrfu feZr vkjs[k cu kus ds fy, Lor U= pj  ds iw.kkZad  eku ksa d ks 

LospNku qlkj  pqu k t kr k gS r Fkk bu  eku ksa d ks Qyu  d s lehdj .k esa j [kdj  vkfJr  pj 

;k Qyu  d s eku  d h X.kuk d h t kr h gSA r Ri”pkr ~ ler y ij  bu  pj  eku ksa d s vk/kkj  

ij  fu f”pr fcUnqvksa d ks fpfUgr  fd ;k t kr k gS bu  fcUn qvksa d ks ij Lij  feykus ls Qyu 

d k vkj s[k izkIr  gks t kr k gSA 

Qyuksa dk js[kkfp=h; fu:i.k%& mnkgj.k }kjk izLrqfrA 

mnkgj.k 1-%& Y = 10-2X d k j s[kkfp=h; fu : i.k d hft ,A 

gy%&     

             X     0     1     2     3       4       5 

   Y       10       8        6         4       2       0 
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  1 0 

   8  

   6  

   4  

   2  

   0 (0,0) 1    2    3    4    5    

 

 ;|fi lkj .kh esa X d s “kwU; ls 5  rd  ds gh eku  fy;s X;s gS ij Ur q lHkh 

okLr fod  la[;k,a bl Qyu  ds Mksesu  vFkkZr X d s e ku  gks ld rs gSA 

 

pw¡fd  fn ;k Xk;k Qyu ,d lj y js[kk d ks O;qRiUu  dj r k gS r Fkk lj y j s[kk d h 

< ky vifj ofrZr j gr h gS lkj .kh ls izkIr ik¡p fcUnqvksa d ks feykr s gq, lj y j s[kk d ks 

XkzkQ ds iwj s foLr kj  r d  [khapk t kr k gSA  

fV Ii.kh% 1 ½ ;fn  mij ksDr  Qyu  t Slk ,d  ek¡Xk Qyu  Q = 10 � 2P gks r ks P vkSj  Q 

d s d soy XSj _.k e ku  ¼”kwU; vFkok /ku kRed  eku ½ gh izklafXkd  gksaA 

2 ½ ;|fi ewY; Lor U= pj o ek¡Xk vkfJr  pj  gS r Fkkfi ij Eij k d s d kj .k ewY; d ks Y 

v{k r Fkk ek¡Xk d ks X v{k ij  vafd r  fd ;k t k;sXk vkSj  ek¡Xk Qyu d k XkzkQ fu Eu or~ 

gksXkkA 

   

       5  

4 

3 

2 

1 

        0     1     2      3     4     5      6      7     8      9    1 0  
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mnkgj.k 2 %& Y= X
2
+2X-5 dk js[kkfp=h; fu:i.k dhft,A 

X -3 -2 -1 0 1 2 3 

Y -2 -5 -6 -5 -2 +3 10 

                     1 0& 

                      9 & 

                      8 & 

                      7 & 

                      6 & 

                      5 & 

                      4 & 

                      3 & 

                      2 & 

                      1 & 

 

&3     &2      &1     &1        1   2   3   

                    &2  

                    &3  

                    &4  

                    &5  

                    &6
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;|fi lkj .kh esaa X d s -3  ls +3  d s chp d qy 7  eku  fy, Xk;s gS fd Ur q X d s lHkh 

okLr fod  eku  Mksesu  d s ln L; gksaXksA pw ¡fd  fn ;k X;k Qyu  ,d  ij oy;kd kj  Qyu  gS] 

bld k js[kkfp=h; fu : i.k dj rs le; blds “kh’kZ dks fpfºUkr  dj  mld k vad u  d ju k 

vko”;d  gksr k gS lkekU;r;k “kh’kZ d s ck;ha r Fkk n k;ha r j Q ds n ks ;k r hu  fcUn qvksa d ks 

fpfºUkr  d ju k vko”;d  gksr k gS] pw¡fd  ij oy;kd kj  Qyu  d h < ky izR;sd  fcUn q ij 

ifj ofr Zr  gksr h j gr h gS blfy, vafd r  fd ;s Xk;s fcUn qvksa d ks eqDr &gLr  ls feyk ;k t kr k 

gSA blh d kj .k ij oy;kd kj  Qyu  d k js[kkfp= fpfºUkr  fd ;s Xk;s fcUn qvksa  r d gh 

lhfer  j gr k gSA 

fVIi.kh% ;fn  mij ksDr  Qyu  tSlk ,d  iwfr Z Qyu  Q= -5+2P+P
2 d k vad u  d ju k gks 

r ks Q vkSj  P d s d soy  “kw U; r Fkk /ku kRed  eku  gh izklafXkd  gksaXs vr % bld s vad u  d s 

fy, r kfyd k fu Eu or  cusXkh  

  P  1 2 3 4  

  Q  -2 3 10 19  

 

r Fkk bld k XkzkQ fu Eu or  cu sXkkA 

       P  

       5� 

          4�  

          3�   

 2�  

 1�  

 -2   -1 
(0,0) 

1    2    3    4    5    6    7    8    9   10   11   12   13  14   15 16 
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2.6 lkjka”k  

 bl bd kbZ ds v/;;u  d s mij kUr  vki Xkf.kr h; Qyu ksa ,oa Qyu kRed  lEcU/kksa ds 

fofHkUu  i{kksa ls lqifj fpr  gks X, gSA pj ] vUr % pj ]  oká  pj ] vpj  Xkq.kkad  vkfn  d h 

vo/kkj .kk ls ifj fpr  gksu s ls vid ks vFkZ”kk L= d s vu s d  r F;ksa d ks le>u s esa cgq r  lqfo/kk 

gksXhA Qyu ksa d s fofHkUu  izd kj ksa r Fkk Qyu ksa ds Lo: i d k fu /kkZj .k d ju s esa Xf.kr h; 

lafØ ;kvksa d h Hkwfed k ds ckj s esaa t ks t kud kj h bl bd kbZ esa vki u s izkIr  d h gS og 

vkfFkZd  fl)kUr ks o vkfFkZd  iz.kkyh;ksa d ks le>u s esa lgk;d  fl) gksXkhA Qyu ksa ds 

vkfFkZd  vuqiz;ksx lEcfU/kr t ku d kj h ls vkid ks vFkZ”kkL= esa Qyu kRed  lEcU/k] pj  o 

Xkq.kkad  vkfn  d k vkfFkZd  fo’k;ksa ess aa fd l izd kj  iz;ksx  fd ;k t kr k gS] le>us esa  lgk;r k 

feysXkhA  

2-7 “kCnkoyh   

izo.krk%& Qyu  ds fd lh fcUn q ij  [khaph XkbZ Li”kZ j s[kk d h < ky ml fcUnq ij  Qyu 

d h izo.kr k d gh t kr h gSA Qyu  d h izo.kr k vkfJr  pj  esa ifj orZu o Lor U= pj  esa 

ifj orZu  d s vu qikr  ¼∆Y/∆X½ vFkok Qyu  esa  ifj or Zu  d h nj  d ks n ”kkZr h gSA  

xqq.kkad   %& xqq.kkad    vFkkZr ~ xqq.kk $ vad  vFkkZr ~ Lora= pj  esa bd kbZ ifj or Zu  dk Qyu  

ij  fdr us xqq.kk vlj  iMsXk] bl ckr  d k fu /kkZj .k dju s okyk vad A 

“kkado vkd`fr%& “kad q d k fofHkUu  izd kj  ls vu qPNsn  d jus ls izkIr  gksu s okyh v kd `fr;k¡A 

2-8 vH;kl iz”u  

1- fjDr LFkkuksa dks Hkfj,%& 

d - Y = mX + C ,d  -----------------------------Qyu  gSA ¼cht h;@vcht h;½ 

[k- j Sf[kd  d h Qyu  d h izo.kr k ---------------------------------j gr h gSA ¼cn yr h@leku ½ 

Xk- ------------------------- Qyu  d k j s[kkfp= v{k d s leku kUrj  gksr k gSA ¼vpj @j Sf[kd ½ 

?k- f} ?kkr  Qyu ksa esa ---------------------------------- vkd `fr ;ksa izkIr  gksr h gSaA¼”kkad o@ pØ h;½  

M- iw.kZ izfr ;ksfXkr k esa ewY; --------------------------------- pj  gksr k gSA ¼vUr %@cká ½ 

p- Qyu  esa Lor U= pj ksa d h la[;k ------------------------------ gks ld r h gSA ¼,d  @vusd ½ 

N- vkfJr  pj  d ks ------------------------------------ d grs gSA ¼Qy u @ifj ekid ½ 
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t -ek¡Xk] iwfr Z ,oa ykxr  Qyu  ------------------------------- pr qFkkZa”k esa lhfer  j gr s gSaA¼pr qFkZ@izFke½ 

>- vkor hZ Qyu  ------------d k ,d  fo”ks’k izd kj  gksr k gSA ¼,d fn ’V  Qyu @vfn ’V  Qyu ½  

2- fuEu dFkuks dk ijh{k.k dhft,%& 

d - Qyu kRed  lEcU/k d kj.k&d k;Z vFkok d kj d&ifjek.k lEcU/k d ks O;Dr   

    d j r k gSA        lR;@vlR; 

[k- Y = a
X ,d  cht h; Qyu  gSA      lR;@vlR; 

Xk- Y = a0 + a1X + a2X
2 ,d  vfn ’V  Qyu  gSA   lR;@vlR; 

?k- Y = b - aX ,d fn’V  o/kZeku  Qyu  gSA    lR;@vlR; 

M0- lhekUr  vk; Qyu  /ku kRed  prqFkkZa”k es a lhfer  j gr k gSA  lR;@vlR; 

3- fuEu Qyuksa dh igpku dhft,%& 

d - X
2
 + Y

2
 = a

2      ¼Li’V @vLi’V ½ 

[k- Y = aX
2
 + bX + c     ¼j Sf[kd @ij oy;½ 

Xk- Q = a/p       ¼ifj es;@vifj es;½ 

?k-   Y      (pj &?kkr kad h@y?kq xq.kd h;) 

 

 

 

 

 

                            X 

 

M0-  (pj &?kkr kad h@y?kq xq.kd h;) 
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2-9 vH;kl iz”uksa ds mRrj%& 

1 - d - cht h; M0- cká   [k- leku p-  vu sd 

 Xk- vpj  N-  Qyu   ?k “kkad o t -  izFke 

 >-  vfn ’V  Qyu 

2 - d - lR;  Xk- lR;  M0- vlR; [k- vlR;  ?k- vlR; 

3 -  d - vLi’V Xk- ifj es; M0- y?kqXq.kd h; [k- ij oy; ?k-pj  ?kkr kad h; 

2-10 lanHkZ xzzUFk%& 

i. Chiang, A.C.; Fundamental Methods of Mathematical 

Economics; Mc GRAW � HILL. 

ii. Allen, R.G.D.; Mathematical Analysis for Economists, The 

English Language Book Society and Mc-Millian & Co. Ltd. 

London.  

iii. egs”k pUn z( esgj ks=k] izd k”k u kj k;.k( vFkZ”kkL=h; Xf.kr ( mRrj  izn s”k fgUn h XkzaFk 

vd kn eh] y[kuÅ A 

iv. Archibald, G.C. and Lipsey R.G.; A Mathematical treatment of 

Economics; Third Edition; AITBS Publishers & Distributors. 

v. Monga, G.S.; Mathematics and Statistics for Economists. 

2-11 lgk;d xzUFk%& 

1 - feJ] t s-ih-] Xf.kr h; vFkZ”kkL=] lfgR;Hkou  ifCyd s” ku A 

2 - Agarwal, D.R.; Quantitative Methods: Mathematics and Statistics, Vrinda Pub. 

3 - vxzoky] Mh-vkj -( Xkf.kr h; vFkZ”kkL=] o`Un k ifCyd s”kUlA 

4 - esgr k] ch-lh- ,oa enu ku h] t h-,e-ds( vFkZ”kkL=  esa izkj fEHkd Xkf.kr (y{ehu kj k;.k 

vxzoky ifCyd s”kUlA 

5 - Mehta, B.C. and Madnani G.M.K; Mathematics for Economists Kitab Mahal 

Publication. 
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6 - Mk0  ,l-,u- yky] Mk0 ,l-ds- pr qosZn h ,oa Mk0  ,l- ds- yky( vkfFkZd  fo” ys’k.k d h 

r du hfd ( f”ko ifCyd s”kUlA 

2-12 fucU/kkRed iz”u%& 

d - Qyu kRed  lEcU/k fdls d grs gSA Qyu ksa d s fof HkUu  Hksn ksa d ks Li’V  d hft ,A 

[k- fu Eu  Qyu ksa d ks j s[kkafr  d hft ,A 

 1 - iwfr Z Qyu 

 2 - ykxr  Qyu 

Xk- pj  ls vki D;k le>r s gSaA vUr % r Fkk cká  pj ksa esa Hksn  Li’V  d hft ,A 

?k- fu Eu  esa mn kgj .k n s d j vUr j  Li’V  d hft ,%& 

a. Li’V  ,oa vLi’V  Qyu 

b. ifj es; r Fkk vifj es; Qyu  

c. cht h; ,oa vcht h; Qyu 

d. ,d  fn ’V  ,oa vfn ’V  Qyu 

e. y?kqxq.kd h; ,oa pj  ?kkr kadh; Qyu  

f. vpj  ,oa j Sf[kd  Qyu 
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bdkbZ 3%&vodyu fuoZpu ,oa fu;e 

 
bdkbZ lajpuk 
 
3-1&izLrkouk 
3-2&mnns“; 
3-3&vodyu % vo/kkj.kk ,oa fuoZpu 
3-4&lhek dh vo/kkj.kk 
3-5&vodyu ls vk“k; 
3-6&dqN izeq[k Qyuksa ds vodyu 
3-7&,d dh pj ds nks ;k nks ls vf/kd Qyuksa ds la;ksxk ls cUkus okys 
Qyuksa ds vodyu ds fu;e 
 3-7-1&nks Qyuksa ds ;ksx vFkok vUrj ds vodyu dk fu;e 
 3-7-2&nks Qyuksa ds Xq.ku Qyu ds vodyu dk fu;e 
 3-7-3&nks Qyuksa ds HkktQy ds vodyu dk fu;e 
 3-7-4&Ja[kyk fu;e 
3-8& mPprj dksfV ds vodyu 
3-9&mfPp"B rFkk fufEu"B 
3-10&ufr ifjorZu fcUnq 
3-11&vkfFkZd vuqiz;ksx 
 3-11-1&izFke vodyu ds vuqiz;ksx 
 3-11-2&f}rh; ,oa mPprj dksfV ds vodyuksa ds vkfFkZd vuqiz;ksx 
 3-11-3&mRiknd@QeZ ij djkjksi.k 
3-12&lkjka“k 
3-13& “kCnkoyh 
3-14&vH;kl iz“u 
3-15&vH;kl Ik“uksa ds mRrj 
3-16&lUnHkZ XkzUFk 
3-17&lgk;d xzUFk 
3-18& fucU/kkRed iz“u   
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3-1  izLrkouk  

fiNyh bd kbZ esa vki Q yu kRed  lEcU/k o Qyu ksa  d k v/;;u  dj  pqd s gSA ft lesa 

vkiu s ;g n s[kk gS fd  izk;% Qyu kRed  lEcU/k ljy o leku qikr h u gh gksr s gS( oj u~ 

bUgsa t fV y Xf.kr h; izfr fd z;kvksa } kj k O;Dr  fd ;k t kr k gS( vkSj  t ks bl ckr  d ks Li"V 

d jrs gsS fd  izk;% Lor U= pj  ¼pj ksa½ o vkfJr  pj  d s e/; lEcU/k lj y o leku qikrh 

u gh gksr s gSA oLrqr% Lor U= pj  ¼pj ksa½ esa  leku  ifj ek.k esa d zfed ifj or Zu ksa d s lkis{k 

Qyu  esa gk su s okys  ifj or Zuksa d k ifj ek.k ifj or Zu “khy gksr k gS vkSj  Qyu  d s if j ek.k esa 

ifj orZu  esa gksu s okys i fj or Zu  Hkh ifj orZu “khy gks ld rs gS vFkkZr ~ LorU= pj esa ,d  

fu f“pr  ifj ek.k esa gk su s ok ys ifj or Zu ksa d s QyLo: Ik Qyu  esa ,d  fu f“pr  if j ek.k esa 

ifj orZu  gksu k vfu ok;Z u gh gksr k gSA n wljs “kCn ksa esa d gs r ks Qyu  esa ifj oRkZu d h nj 

ifj ofRkZr gksr h j g ld r h gSA blh izd kj  Qyu  esa ifj or ZZu  d h nj  esa ifj orZu d h n j 

Hkh ifj ofr Zr  gksr h j g ldr h gS] vkSj ;g J[kayk mRr j ksRr j  vkXs t k ld r h gSA d bZ ckj 

Qyu  d s eku  esa ifj or Zu d h n j  esa ifj or Zu  gksr s j gu s d s ifj .kke Lo: Ik Qyu  esa 

ifj orZu  d h fn “kk Hkh cn y t kr h gS vkSj  fd Ugh Qyu ksa esa  ;g fn “kk  ckj &ckj ifj ofr Zr 

gksr h gSA t Slk d qN f=d ks.kfer h; Qyu ksa] vkor hZ Qyu ksa ;k fQj  _.kkRed  vpj  vk/kkj 

d s pj  ?kkr kad h Qyu ksa ����� es a fn [kkbZ iMr k gSA ,slh fLFk fr ;ksa esa  Qyu ksa e sa i fj oRkZu 

d h nj  mud s izR;sd  fcUn q ij  ifj ofrZr  gksr h j gr h gSA ,sls Qyu  ft uds eku  e sa 

ifj oRkZu d h nj  fLFkj u gh gksr h Lor U= pj ,oa vkf Jr  pj d h n ks fHkUu &2  fLFkfr ;ksa ds 

chp d s NksVs vUr j ksa [∆] d s ek/;e ls ifj orZu  d h n j  d h X.ku k d ju k =qfV iw. kZ ifj .kke 

n sr k gSA Qyr % ifj or Zu ”khy n j ksa ls ifj ofrZr gksu s okys Qyu ksa ds fd lh fcUn q ij 

ifj orZu  d h n j, ifj or Zu  d h nj  es gks j gs ifj orZu ksa  d h n j  vkfn r Fkk bu d h lgk;r k 

ls Qyu  d h izd `fr  vkfn d ks le>us d s fy, Lor a= pj  esa “kwU;le ;k “kwU;ksUeq[k 

ifj orZu  d s } kj k Qyu  ds ifj ek.k es gk su s okys  vR;  vYi ifj or Zu  ds ek/;e ls Qyu 

esa ifj or Zu  d h nj  r Fkk vU; mPp d kfV d h nj ksa d h X.ku k d h t kr h gS A bl izfdz;k 

d ks vod y izfd z;k r Fkk bl izfd z;k ls izkIr ifj .kke d ks vod yt  vkSj Xkf.kr d h bl 

fo/kk d ks vod yu  d gr s gSA 
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vFkZ“kkL= d s fofHkUu  fl} kUr ksa d h foospu k dju s r Fkk mUgs Li"V r k ls le>us o le>kus 

d s fy, fofHkUu  izd kj  ds Qyu ksa d k iz;ksx fd ;k t kr k gSA ft ld k mYys[k fiNyh 

bd kbZ esa gqvk gSA ,sls esa fofHkUu  vkfFkZd  fl)kUr ksa, vFkZO;oLFkk es fd z;k“khy vkfFkZd  

“kfDr ;ksa d h izHkkoksRikn drk r Fkk ij Lij fu HkZjr k] mu d k “kfDRk lar qyu  bR;kfn  fo"k;ksa 

d ks le>uss d s fy, vod y u  izfdz;k d h izfof/k o fofHkUu  d ksfV  d s vod yt ksa d s  vFkZ ls 

lqifj fpr  gksu k fu r kar  vko”;d  gSA 

3 -2  mnns“;  

bl bd kbZ d k mn ns“; vki fo/kkfFkZ;ksa d ks ,d  p j h; Qyu ksa d s lj y vod yu  dss 

vk“k;, vod yu  d h vo/kkj .kk, vod yu  dj us d h fof/k r Fkk vod yt  ds vF kkZs ls u  

d soy ifj fpr dj ku k oju ~ fofHkUu  Qyu ksa d s vod yt ksa r Fkk t fV y Qyu ksa ;Fkk Qyu ksa 

d s ;ksx, Qyu ksa ds vUr j, Qyu ksa d s Xq.ku Qy, Qyu ksa  ds Hkkt Qy r Fkk Qyu ksa d s Qyu 

d s vod yu  r Fkk mPprj  d ksfV  ds vod yt, mfPp"B  r Fkk fu fEu "B  ,oa u fr  ifj orZu 

fcUn q vkfn  Kkr  dj us d s fu ;eksa ls ifj fpr  d j krs gq;s fofo/k mn kgj .kksa d h lgk;r k ls 

fofo/k Qyu ksa d k vod yu d jus esa d q“kyr k izkIr  d jus esa vkid k lg;ksx d ju k gSA 

lkFk gh vFkZ“kkL= e sa lj y vod yu  d s vu qiz;ksx ds } kj k vFkZ“kkL= esa lj y vod yu 

d h mi;ksfXr k j s[kkafd r dj us ds lkFk&2 vkfFkZd  fl)kUr ksa d s eeZ d ks ¼mn kgj .kksa d h 

lgk;r k ls½ le>u s ;ksx; cu ku k gSA 

3 -3   vodyu% vo/kkj.kk ,oa fuoZpu   

fiNyh bd kbZ esa Qyu kRed  lEcU/kksa d k v/;;u  dj rs gq, geu s n s[kk gS fd  Lor a= pj  

d s eku  esa ifj orZu  d s ifj .kkeLo: Ik Qyu ksa ds eku  esa ifj or Zu  gksr k gS( ,oa fofHkUu 

izd kj  ds Qyu ksa e sa Lor a= pj  d s eku  vkSj  Qyu  d s eku  d s chp fofHkUu  izd kj  ds 

lEcU/k ik;s t krs gSA Q yu kRed  lEcU/k d ks � � 4��� f t lesa � d kj .k ,oa � 

ifj .kke gS] } kj k fn [kkr s gSaA vr % � d s eku  cn yus ij  � vFkok 4���  d k eku 

ifj ofr Zr  gksr k gSA mn kgj.k d s fy, ;fn  � d s fd lh fo“ks"k d k eku  �� d ks yas r k s 

Qyu  d k eku  ��   ;k 4����� �� gksXkA  vkSj  ;fn  � d s fo“ks"k e ku  ��  d ks y s r ks Qyu 
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d k eku  �� �;k 4����  gksXkA ;fn  X vkSj  � ds n ksu ska eku ks d s chp d s vUr j  d ks ∆�  

r Fkk ∆�  } kj k n “kkZ;k t k;s rks& 

∆��� � ��� ������ �����r Fkk  ∆�� � ��� ����� ����;k 4���� � 4���� gksXkA  

Qyu kRed  lEcU/k ds v/;;u  d h mi;ksfXkr k bl ckr  esa fu fgr  gS fd  Lor a= pj 

¼d kj .k½ esa fdr u k ifj or Zu  d ju s ls Qyu  ¼ifj .kke½ esa okafNr  eku  izkIr  fd ;k t k 

ldr k gSA 

bl lUn HkZ esa Qyu  d s if j orZu  d h n j  ftls 
∆�
∆� } kj k izkIr  fd ;k t k ld r k gS, d h 

Xk.ku k egRoiw.kZ gSA 

                
� 
�!�==== 

 �� �
!�"!� ==== 

#$!�%"#&!�'
�!  

      ;fn  Qyu  Qyu lj y j Sf[kd  ;k vu qikfrd  gS r ks Qyu  esa ifj or Zu  d h n j  

ln So leku  cu h j gr h gS ,sls esa  #�� d k eku  NksV k ;k cMk  gksu s  ij  d ksbZ vUr j  u gh 

iMr k fd Ur q ;fn  Qyu  vj Sf[kd  gS r ks #����d k eku  cMk gksu s ij  n ks fHkUu &fHkUu  

fLFkfr ;ksa d s chp ?kfV Rk gksu s okyh fofHkUu  ifj or Zu  d h nj ksa d k ,d  vkSlr izkIr  gksXkA 

,sls esa t cfd  izR;sd  fcUnq ij  Qyu  d h nj   ifj ofrZr  gks j gh gks fd lh fLFkfr  fo“ks"k e sa 

Qyu  Lora= pj  ds izHkko d ks le>u s ds fy, L or a= pj  esa vR;Yi ;k “kqU;ksUeq[k 

ifj orZu  d s lkis{k Qyu esa ifj oRkZu  d h nj  d ks le>u k egRoiw.kZ gks t kr k gSA 

lkad sfr d  : Ik esa Lor a= pj  esa vR;Yi ;k “kqU;ksUeq[k ifj orZu  d ks �#� $  ( } kj k r Fkk 

Lor a=  pj  esa  vR;Yi ifj or Zu  d h fLFkfr  esa  Qyu  esa ifj or Zu  d h n j  d ks  

%&'
���)���� ��

���*�
*� � =��

���+�
+�  } kj k n “kkZ;k t kr k gSA  ft ls&   

,�
,�  � �� %&'

���)���� �
*�
*�  � 

%&'
���)����

-�&�.��'"-&�'
�� ��� 

} kj k n “kkZ;k t kr k gS bld ks vod yu  d k fu oZpu  d grs gSA vod yt  ds lUn HkZ  esa 

fu Eu  ckrsa Lej .kh; gS& 

1 - Qyu  d s lrr ~ HkkXk ij gh vod yu  izkIr  fd ;k t k ldr k gSA 

2 - vod yt  Lo;a esa ,d  Qyu  gksr k gSA 



प�रमाणा�मक �������                                                               MAEC104 

उ
राखंड मु� िव�िव�ालय                                                                   �	�

mn kgj .k &� � ������� � ��/  d k IkzFke fl)kUr  ls vod yt  izkIr  dhft ;sA 

gy &   fn ;k gS 

 � � 4���� �� ��/ 

 4�� ( #�� � �� ( #��/�
izFke fl)kUr  ls �/ d k vod yt 

� 
+�
+� ���� %&'

���)����
-&�.��'"-	�


�� �  

 

� �������� %&'
���)����

&�.��'�"��
��  

 

=  %&'
������)����

����./�������./&/"0'������	��
��.�""""	��
�"��
��   

 

��  %&'
������)������ 

/�������./&/"0'������	��
��.�""""	��
�
��  

                           

� ���� %&'
���)���� 	���/"0 ( �&� � �*���/"1��#� (�� � � � �#��/"0
�

 

=   n X
n-1  

Lor a= pj  e“kqU;ksUeq[k ifjor Zu ksa d s lkis{k Qyu  esa gksu s okys ifj or Zu ksa d h Xk.ku k d h 

bl izfdz;k d ks vod y izfd z;k ;k vod yu  r Fkk vod y izfd z;k ls izkIr ifj .kke 

9�+�+��: ;k 
+
+� ��� d ks vod yt  ;k vod y Xkq.kkad  d grs gaSA  

∆� d ks /khj s&/khj s “kqU;ksUeq[k vFkkZr  ’kwU; d s leku  NksV k cu kus d h fd z;k izfdz;k d s 

ifj .kke Lo: Ik 
+�
+� ¼t ks #�� ds vR;Yi u  gksu s d h fLFkfr  esa OkLr qr % fofHkUu  ifj or Zu 

d h nj ksa d k vkSlr  gksr k gS� d k ,d  fu f“pr  eku  izkIr  gksr k gSA vr % ge d g ldr s gS 
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fd  vod yu  Qyu  d s eku  eaas ifj or Zu  d h n j  d k ,d  fu f”pr   eku  izkIr  d jus d h 

izfd z;k gSA ;gk¡ ;g /;ku  n su s ;ksX; gS fd  
+�
+� esa  ��  r Fkk �� n ks vyxk&2  eku  u  

gksd j  
+�
+� ] ���ds � ds lkis{k vod yu  d h izfdz;k �

�+��
+� � } kj k izkIr  ifj .kke d ks 

n ”kkZr k gSA 

3 -4  lhek dh vo/kkj.kk   

vod yt  
+�
+� d ks ��r Fkk � esa s i f j orZu ksa d s H kkt Qy d h lh ek d s : Ik e sa  n “kkZ;k t kr k 

gSA lj yr k ds fy;s ;fn  ge��
*��
*� � d ks pj��; r Fkk #� d ks pj  � } kj k n “kkZ;s rks 

*�
*� �� %&'

��2�)���� ; A  

Tkgk¡ ;����  d k Qyu  gS r Fkk ;��d k eku  �� d s eku  ij  fu HkZj gSA  

vr % vod yu  r Fkk vodyt  d ks iw.kZ : Ik ls le>u s ds fy, lhek d h vo/kkj .kk d ks 

le>u k vko”;d  gSA 

   � $ "�ls r kRi;Z gS fd  pj  � d k eku  pj  ��  d s  ,d  fof“k"V  eku  �) d h vksj 

vXzlj  gS ;gk ;g /;ku  nsu s ;ksx; gS fd  � d s fof”k"V  eku  �) d ks n ks fn “kkvksa  & ck;ha 

fn ’kk vFkkZr  � ds eku  dze“k% c<r s gq, �) d h vksj  vFkok n kfgu h fn “kk ls vFkkZr 

d ze“k% ?kV rs gq, �) d h vksj  & ls vXzlj gks ldr s gSA ck;ha fn “kk ls �) d h vksj 

vXzlj  gksu s d h fLFkfr  esa  � d k eku  �) ls NksV s gks r s gS r Fkk �� � �3� vFkok  

� � " ;k _.kkRed  gksr k gSA t ks vUr j  ?kV us d s lkFk “kwU; d h vksj  vXkzlj  gksr k gS 

vFkkZRk ���d k eku  _.kkRed  ls “kwU; d h  vksj  vXzlj  gksr k gS ft ls ge  %&'
���������)����;   

r Fkk blh izd kj  � d s eku  t c n kfgu h vksj  ls �)  d h vksj  vXzlj  gksrs gS r ks � eku 

/ku kRed  ls “kwU; d h vksj  vXzlj  gksr k gS ft ls ge %&'
���������) ���;  fy[kr s gSaA 

3 -5 vodyt ls vk“k;  

1 - vod yt  ,d  fn ;s gq;s fcU n q ij  Qyu  esa ifj or Zu  d h n j  d ks cr kr k gSA 
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2 - vod yt  d ks 
+�
+�  d s vfr fj Dr  �( vFkok 4(��� ;k egt  4� vFkok �� 

     ;k �4��� } kj k Hkh n “kkZ;k t krk gSA 

3 - vFkZ“kkL= es a iz;qDRk gksu s okyh lhekUr  eku ksa d h vo/kkj .kk fn ;s X;s vkfFkZd  

Qyu  ds vod yt  d s ler qY; gksr h gS vFkkZr  fd lh vkfFkZd  Qyu  d k lhekUr  

eku  Kkr  d ju s ds fy, m l Qyu  d k vod yt  Kkr  fd ;k t kr k gSA 

4 - vod yt  ,oa Qyu  d h < ky vFkok izo.kr k % Qyu  d s ,d  fn ;s gq;s fcUn q ij 

Qyu  d k vod yt  ml fcUn q ij  Qyu  d h < ky d k eku  cr kr k gSA vFkkZr 

Qyu  d h < ky Qyu  ds vod yt  d h T;kfer h; O;k[;k d s ler qY; gksr h gSA 

ft ls ge fu Eu  j s[kkfp= d s T;kfer h; fo“ys"k.k } kj k le> ld rs gSA 

 

               

                                                              

fp= esa Q yu   4&�* ij  n ks fcUn q �&�0	�0* vkSj   ��&�1	�1* d ks feyku s okyh  

j s[kk � v{k d s lkFk r Fkk �� d s lkFk <) d k d ks.k cu k j gh gS j s[kk �� d h < ky 

*+,< �
45
65 � 

��������
��"��� � 

*�
*�;fn  fcUnq � d ks f[kld k d j  �� ds br u s fud V ys 

vk;s fd  � vkss ssSj  �ds chp d k vUr j “kwU;  ft ru k gks t k;s vFkkZr  #� $ " r ks �� 
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j s[kk � fcUn q ij  [khaph Xk;h LIk“kZ j s[kk cu  t k;sXh r Fkk bld h < ky %&'
���)���� ����

*�
*�   

;k  
*�
*�} kj k ekih t k;sXhA 

 

dqN izeq[k Qyuksa  ds izFke vodyt 

 

1 -   
+
+� ������� � �

+�
+� � � 

   

2 -  ��
+
+� ��/ ���� �

+��
+� � ��/"0 

 

3 -  ��
+
+� ��� �/ � �� +��+� � ����/"0    �� � vpj  in ½ 

 

4 - �����
+
+� ��� �

+7
+� � "��          � � ¼vpj  in ½ 

 

5 -   
+
+� ���� ��

�+�8!
+� ���� 

 

6 -  ���
+
+� ���7� �� �

��+8"!
+� �� ���� �7�  

 

7 -   
+
+� �� %-.� ��� �+ 9:; �+� �� �

0
�

�
   

 

8 -   
+
+� ���� %-. �� �� + 9:;�+� �� �

7
�

�
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9 -  ����
+
+� ��� �� +7

!

+� ������ %-.�  

 

1 0-
+
+�  /&, �� � + <=>�

+� ��0-/�� 

 

1 1-
+
+� �0-/��� � �+ ?:< �+� �� �� /&, �� 

 

1 2-
+
+� � *+, �� ��� + @A> �+� ��� 0-*�   

 

3-7  ,d gh pj ds nks ;k nks ls vf/kd Qyuksa ds la;ksxk ls cuus okys Qyuksa ds 

vodyu ds fu;e  

d bZ ckj  Qyu  ,d  gh pj  ds n ks ;k n ks ls vf/kd Qyu ksa d s ;ksx vFkok Q yu ksa d s 

vUr j  ;k Qyu ksa d s Xq.ku Qy ;k Hkkt Qy d s : Ik esa gk sr s gSA bl HkkX esa  g e ,sls gh 

Qyu ksa ds vod yu  dj us d h fof/k ls ifj fpr  gksaxsA lj yr k ds fy;s ,d gh pj  d s n ks 

Qyu ksa d s fofHkUu  la;ksxks  d k vod yu  dj us d s fu ;e u hps fn ;s gSA n ks ls vf/kd 

Qyu ksa d s la;ksxks d ks bUgha fu ;eksa d h lgk;r k ls vo d fyr  fd ;k t k ldr k gSA 

3-7-1 nks Qyuksa ds ;ksx vFkok vUrj ds vodyu dk fu;e% ;fn  � � 4&�* � � �
��1 ( �� ;gk¡ � �� d k ,d  ,slk Q yu  gS t ks � d s n ks  Qyu ksa  &�*�����1 r Fkk 

&��*�����  d k ;ksx gSA ;fn  ge ���1�dks =&�* r Fkk ��� d ks ��&�* } kj k fpfUgr 

d jsa r ks  

� � 4�&�* � ��4&�* � =�&�*( ���&�* 

blh izd kj  ;fn 

�� � �4��&�* �� � ��� � ���1 �� ��������r ks 

� � 4��&�* � �4�&�* �� =&�*� ������ 
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bu  n “kkvksa e sa ���d k vod yt  = r Fkk � d s vod yt ksa d k r n kuqlkj  ;ksx vFkok  vU rj 

gksXkA vFkkZr  ;fn  4�&�* � �=�&�*1 ���&�* r ks 

+
+� ��4&�* �� ++� �=�&�*1� ++� ���&�*� ;k 

4(�&�* ���=(�&�*1��(���� 

mij ksDr  mn kgj .k esa ;fn     � � ��1 ( ����� r ks 

��
��� ��

�
�� �&���1 ( ��* �� �

�� �&���1*(� �
�� ����� 

� ���� �
�� ��

1 �( ��� �
�� �� 

��������������������� ���� � ( �� 

  ��������� 2� � ( �  

blh izd kj  ��� � ����1�� � �� d k vod yt   
+�
+� �� �� � ��gksXkA  

3-7-2 nks Qyuksa ds Xkq.kuQy ds vodyu dk fu;e %&;fn  � � 4�&�*���� ���/�� �� 

gks r ks ���� ds n kss Qyu ksa, �/�{ft ls =&�* eku sa} r Fkk �� {ftls �&�* ekusa} d k 

Xq.ku QYk gSA bl Qyu  d k vod yu  fu Eu or ~ fd ;k t kr k gSA 

� � 4�&�* ��� =�&�*���������� 

        

��������������������
��+�
+�  �

+
+� ��4&�* � +

+� �����=�&�*���������} 

 

� =&�*� �
�� ���&�*( ���&�* ��� �

�� �=��� 

 

;k 4(�&�* � =�&�*����(���� �( ���&�*����=(���� 

 

Rkn ku qlkj  ��������������������� � ���/� ��� d k vod yu 
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��
�� ��

�
�� �&�/	 ���* ����/��� �

�� ��
�� (���� � �

�� ���
/� 

 

����/� ��� (�������� �/"0� 

 

���������������������������������������� �/"0��&� ( �*  gksXkkA  

3-7-3  nks Qyuksa ds HkktQy ds vodyu dk fu;e%  

;fn  �� � �4�&�* � �� � 
�B3C�
�  gks r ks  ������ d s n ks Qy u ksa %-.� {ftls =&�* eku s} 

r Fkk � {ftls �&�* eku s} r ks  ��� � ��C&�'2&�' gksXk ft lds vod yu  d k fu ;e fu Eu or~ gSA  

��
�� �� ��

���
�� ��4�&�* �� ����� �

=&�*
���&�* ��

����&�* �������� �=&�*� =&�*� �����
���� �&�*

������1�  

;k 

           
��+�
+� �� �4(�&�* �� ���2�&�'������C#�&�'�"�C�&��'���2#&�'

�2	�
�� �   

Rkn ku qlkj   �� � 4�&�* � ���� � 9:; �
�  gks r ks �� 

��
�� ��

�
�� ��>

%-.�
� ? � ������

���
�� %-.� � %-. � �� �����

���� ���
�1  

         ����
����

�!
��"���9:; �
�� �������������������������� 

��������������������������� ��
0"���9:; ���

��   

         ��� &� � %-. 2* �"1  

3-7-4 Ja[kyk fu;e %& fiNys vu qHkkXk es geu s Qyu ksa ds ;ksx] vUr j ] Xkq.ku Qy r Fkk 

Hkkt Qy ds vod yu d ju s ds fu ;eksa d k v/;;u  fd ;k gS] bl vu qHkkXk esa ge ,sls 

t fV y Qyu ksa ds vod yu  d jus d h fof/k d k v/;;u  dj sXs] ftud ksa lh/ks&lh/ksa 

vod fyr  d ju k t fV y rFkk d bZckj  lEHko u gh gksr k gSA vfirq ftud ks Qyu ksa d s 
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Qyu ksa d h ,d  Ja[kyk d s  : Ik esa le>d j  lgtr k ls vod fyr  fd ;k t k ldr k gS 

vod yu  ds bl fu ;e d ks vod yu  d k Ja[kyk fu ;e d grs gSA  

;fn  � � &�*����� � ��� ( �1 r ks �� ( ��d ks ;fn  ge  � eku  ys  r k s 

� �� �1 vFkkZr  ������ d k ,d  Qyu  gS ft ls�� � =�&�* eku  ld rs gSSA rFkk � 

Lo;a ���d k Qyu  gSA t gk¡ � � ����� � � ���������� �� �� ��� ( � gSA 

bl izd kj  vc �� � 4�&�* � =�[���&�*] ,ssls Qyu ks a d k vod yu  d k fu ;e fu Eu 

izd kj  gS & 
+�
+� �

+[�C{�2�&�'�}]�
+2&�'  -  

+2&�'
+&�'  

vFkok           
+�
+� �

+�
+D � �

+D
�+� 

r n ku qlkj  & 

         
+
+� ���� ( �1 � +

+D ��1��
+D
�+� 

       � �������� +&E�.1'+�     � � ���� ( ��j [kus ij  

� &�� ( *� �� 

� �&�� ( * 

� �
� ( � 

mn kgj .k%&2  & ;fn  � � �F�/��� d k vod yu  dj u k gks r ks ge eku  ysXks 

������1 � ���vc � � �D ��gksXk r Fkk �	 �� d s Qyu  d s : Ik esa  izLr qr  gS ft ls g e  

� � =&�* � ��� � �D fy[ksXs t gk¡  � Lo;a ������d k ,d  Qyu  gSA ft ls 

� � �������3 ;fn  ���� � @��eku  ysa r ks � � �&@*� � � @1 t gk¡ @ Lo;a 

��d k ,d  Qyu  gS @ � �&�*��&�* � ���� gksXkkA 

bl izd kj 

� � =&�* � =A�&@*B � =A�	�&�*
B 

 

r Fkk  ���������������������������������
+�
+� ��

+��C&D'
+D �� �

+��2&G'
+G ����

+��H&�'
+�  
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;k�������������������������������������������
+�
+� �

+�
+D � �

+D
+G � �

+G
+� 

 

Rkn ku qlkj   
+�
+� �

+
+� �C�	F�/�
�D � +

+D ��D �
+G�
+G ��

+�F�/�
+�   

;k      
+�
+� �� ��D��� �� �%-.� ����@� � � 0-/� 

����<=> ���������9:;7���1 <=> ��������?:< �    

                    [��r Fkk @�d k eku  izfr LFkkfir  dju s ij]                                        

���<=> ���������9:; 7������ <=> 1���� 

3-8 mPprj dksfV ds vodyt   

;fn  fd lh Qyu  ��� � ��4&�*���d k �� d s lkis{k ,d  ckj  vod yu  d jrs gS r ks bl 

izfd z;k d ks izFke d ksfV  dk vod yu  r Fkk mlls izkIr  vod yt  d ks izFke dksfV  d k 

vod yt  ;k izFke vodyt  9+�+�:�d grs gSA ;fn  izFke d ksfV  ds vod yt  d ks iqu% 

vod fyr  fd ;k t k;s r ks f } r h d ksfV  d k vod yt  ��
+��
+�����  izkIr  gksr k gSA  blh izd kj 

vod yu  izfd z;k  d h iquj ko`fRRk djr s t kus ij  mPprj d ksfV  ds vod yt 

��
+$�
+�$� � 	 444 � � � izkIr  gksr s t krs gSA 

mn kgj .k  %&   

��3 ��( �(�� (��1��1� (���E���E� (��I���I��  d k  

izFke vod yt  %&       
+�
+� �� ��( ( ��1��� ( ����E���1� ( ���I���E�� 

f} r h; vod yt  %&       
+��
+��� �� ������1 �( ��E��� ( ��I����1  

r r̀ h; d ksfV  d k vod yt  %&  
+$�
+�$� �� ����E ( ���I� 

pr qFkZ d ksfV  d k vod yt  %&  
+%�
+�%� �� �����I� 
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iape d ksfV  d k vod yt  %&  
+&�
+�&� �� " 

fn ;s gq;s Qyu  ds fy;s  blls mPp d kfV  ds vod yt  izkIr  d ju k lEHko u gha gSA 

izR;sd  vod yt vius ls iwoZ d ksfV  ds vod yt Qyu  esa ifj orZu d h nj  dks cr kr k 

gSSA ge t ku rs gS fd  izFke vod yt  9+�+�: Qyu  esa i fj or Zu  d h nj  vFkok Qyu  d h 

< ky vFkok Qyu  d s lhekUr  eku  d ks cr kr k gSA vr % f} r h; d ksfV  d k vod yt  Qyu 

esa ifj oRkZu  d h n j  eaas gks  j gs ifj or Zu  d h nj  vFkok Qyu  d h < ky esa  gks  j gs ifj or Zu 

d h nj  vFkok Qyu  d s lhekUr  eku  esa gksu s okys  ifj or Zu  d h nj  d ks cr kr k gSA mPpr j 

d ksfV  ds vod yt ksa d k vk“k; blh izd kj  le>k t k ldr k gSA 

3-9  mfPp"B rFkk fufEu"B  

t c fdlh Qyu  �� � 4�&�*�� ds fy;s  Lor a= pj  &�*��d k eku  c< us ij  Qyu�&�* 

d k eku  vkj EHk esa c< sa fd Ur q ,d  Lr j  ij  igq¡pus d s ckn  ?kVu k vkj EHk gks t k;s r ks ml 

Lr j  ij  � d k eku  viu s B hd  igys o B hd  ckn  d s eku kas d h r qyu k esa loksZP p gksr k 

gSA blh izd kj  ;fn Lora= pj  &�*��d k eku  c<u s ij Qyu  &�* d k  eku ,d Lr j 

r d   ?kVu s d s ckn  c< us y Xs r ks ml Lr j  ij  Qyu  d k eku  B hd  igys o B hd ckn  d h 

r qyu k esa fu Eu r e~ gksr k gSaA fd Ur q ,d  Qyu  esa ,s ls lokZsPp r Fkk fu Eu r e eku  oky s 

vu sd  fcUnq izkIr  gks ldr s gSA vr % bu  fcUnqvksa d ks lkewfgd  : Ik ls mfPp"B  r Fkk 

fu fEu "B  d gk t kr k gSA fdlh Qyu  d k eku  c< us d s ckn  ?kVus yXs r ks ;g r Hkh lEHko 

gS t c Qyu  ds eku  esa  g ks j gk /ku kRed  ifj orZu  ?kV rs ?kV r s _.kkRed  gks t k;s bl 

?kV u kd ze esa ,d  fLFkfr  ,s lh izkIr  gksXkh t c Qyu  d s eku  esa ifj or Zu  d h nj “kwU; gksXh  

;gh fLFkfr  mfPp"B  d h gksXkhA 

blh izd kj  t c Qyu  d k eku  ?kVu s d s ckn  c<u sa yXs r c ;g r Hkh lEHko gS tc Qyu  

d s eku  esa gk s j gk _.kkRe d  ifj orZu   c<rs&c< rs ¼vFkkZr  ifj orZu  d k ifj ek.k d e gk s 

j gk gks½ /ku kRed  gks t k;sA bl ?kVu kdze esa ,d  fLFkfr  ,slh izkIr  gksXh t c Qyu  esa 

ifj orZu  d h nj  “kwU; gksXh ;gh fu fEu "B  d h fLFkfr  gksXkhA 
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mij ksDr  fooj .k ls ;g Li "V  gS fd  mfPp"B  ,oa fu fEu "B  n ksu ks gh fL Fkfr ;ksa e sa Qyu  e sa 

ifj orZu  d h nj  
+�
+� �� ��"��& vko”;d  “kr ZA 

mfPp"B  d h fLFkfr  esa  Qyu  esa  ifj or Zu  d h nj  /ku kRed  ls yXkr kj  ?kVdj  _.kkRed  gk s 

t kr h gSA vFkkZr  Qyu  esa ifj or Zu  d h nj  esa i fj or Zu  d h n j  �
+��
+����  yXkr kj 

_.kkRed  izkIr  gksr k gS vr % mfPp"B  d h fLFkfr  esa  
+��
+��� �� ��"� ���Ik;kZIr  “kr ZA 

blh izd kj  fu fEu "B  d h fLFkfr  esa Q yu  esa i fj or Zu d h n j  _.kkRed  ls c< r s&c<rs 

/ku kRed  gks t kr h gS vFkkZr Qyu  esa ifj or Zu  d h n j  esa ifj oRkZu  d h nj  �
+��
+���� yXkr kj 

/ku kRed  izkIr  gksr h gSA vr% fu fEu "B   d h fLFkfr  esa &  

+��
+��� � ��"� ����Ik;kZIr  “kr Z 

mfPp"B  ,oa fu fEu "B  d h vko“;d  ,oa Ik;kZIr  “kr Z %& 

 vko“;d   “kr Z Ik;kZIr  “kr Z 

 

mfPp"B 

 

��
�� �� ��" 

 

�1�
��1� �� ��" 

 
 

fu fEu "B 

��
�� �� ��" 

 

�1�
��1�  ��" 

 
 

mfPp"B  ,oa fu fEu "B  d ks m Hk;fu "B  : Ik ls pj eeku  ;k vfr  eku  Hkh d gr s gSA   
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fp= 3 -2  esa fcUn q ��r Fkk � mf Pp"B  ,oa ��r Fkk = fu fEu "B  fcUn q gS ft u  ij  Li’kZ js[kk 

� �  v{k d s leku kUrj  gS vFkkZr  ftu d h < ky “kwU; �
+�
+� � "��� gSA  

mn kgj .k %&  Qyu  esa �� � 4&�*����� � �� 0E ��E� � ���1�� ( �"� ( ""�� esa 

pj e eku  Kkr  d hft , ,oa mu d h igpku  d hft ,A  

gy & fn ;k gS    �� � 4&�*����� � �� 0E ��E� � ���1�� ( �"� ( ""� 

pj e eku  Kkr  d ju s gsr q fn ;s gq;s Qyu  d ks ��d s lkis{k vod fyr  d jus ij   
+�
+� ��

��1 � ��� ( "                                

pj eeku  d h  vko“;d  “krkZu qlkj  
+�
+� �� ��"�� j [kus ij                  

 

��
�� �� ���

1 �� ����� ( "�� � " 

 

              � ����1 � �"�� � � ( "� � " 

� 

              � �����&�� � �"*� �&� � �"* � " 
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                ��������� ��&� � *�&� � �"* � " 

� �� � ;k  � � ��� � "        ;k  � � �"��� � " 

  � � ;k  � � ������             � � ;k  � � �" 

   vc pj eeku  gsr q Ik;kZIr “kr Z ds fy;s 
+�
+�  d ks �  d s lkis{k iqu% vod fyr  d jus ij                     

�1�
��1� �� ��� � �� 

   vc ���� �   j [kus ij    

+��
+��� �� ���&*� �� � ��� � �� � ��
�� � "��  

vr % Ik;kZIr  “kr kZuqlkj  fcUnq � �  Ikj  Qyu  d k eku  mfPp"B  gSA 

iqu % � � �"��j [ku s ij 

+��
+��� �� ���&�"*� �� � ��" � �� � �
��  "��  

vr % Ik;kZIr  “kr kZuqlkj  fcUnq � � �"  Ikj  Qyu  d k eku  fu fEu "B  gS 

3-10 ufr ifjoRkZu fcUnq  

u fr  ifj or Zu  fcUn q og fcUn q gS ft l ij Qyu  d h u fr  ;k od zh;r k ifj ofrZr gks j gh 

gksA vFkkZr  ,slk fcUn q ft l ij  Qyu  d h � ��v{k d s izfr  mRr yr k vor yr k e sa 

ifj ofr Zr  gks j gh gks vFk ok Qyu  d h vc � ��v{k d s izfr  vor yr k mRr yrk e sa 

ifj ofr Zr  gks j gh gksA  

 fiNys vu qHkkXk esa geus n s[kk gS fd  t c ′Qyu  esa ifj or Zu  d h n j esa ifj orZu d h nj′  

;k ′Qyu  d h < ky esa ifj o r Zu  d h n j′ t c _.kkRed gksr h gS  �
+��
+��� ���� "���r ks Qyu  

� ��v{k d s izfr  vor y gksr k gSA bld s foij hr  t c ′Qyu  esa ifj or Zu  d h nj 

ifj orZu  d h n j′ ;k ′Qyu  d h < ky esa ifj orZu d h nj′  t c /ku kRed gksr h gS 

�
+��
+��� �� "� r ks Qyu  � ��v{k d s izfr  mRr y gksr k gSA 
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vr % Li"V  gS fd  Qyu  d h u fr  ifj ofr Zr  gksus d s  f y;s ;g  vko“;d  gS fd  
+��
+���� d k 

eku  “kwU; gks ����
�+��
+���  d ks /ku kRed  ls _.kkRed  ;k _.kkR ed  ls /ku kRed   gksu s ds 

fy;s “kwU; ls gksd j  Xqtj u k iMsXk ½ mls u fr ifj or Zu fcUn q d h vko“;d  “kr Z d grs gS 

vFkkZr  ft l fcUnq ij  
�+��
+��� �� "� og u fr  ifj orZu fcUnq gks ld r k gS D;ksafd  u fr  d s 

ifj ofr Zr  gksus d s fy, ;g vko“;d  gS fd  vXys gh f cUn q ij  
�+��
+���  d k eku  “kwU; u gks 

���
+��
+��� �� "�ls cn ydj  

+��
+��� �� " gks t k;s ;k 

+��
+��� �� " ls cn ydj  

+��
+��� �� " 

gks t k;s ½ vF kkZr  u fr  ifj orZu  fcUnq ij  
+��
+�����esa ifj or Zu  d h n j  �

�+$�
+�$�� “kwU; u gh  

gksXh( ;g /ku kRed  ;k _.kkRed  d qN Hkh gks ld r h gSA 

vr % u fr  ifj orZu  fcUn q d h Ik;kZIr  “kr Z 
�+$�
+�$� ���5 "��gksXkhA  

u fr  ifj or Zu  fcUnq ds fy;s  & 

1 -  
�+��
+��� ��� "�3�  vko“;d  “krZ 

2 -  
�+$�
+�$�� 5 "�3  Ik;kZIr  “kr Z 

 fp= 3 -2  esa fcUn q ��	�	��r Fkk��4 u fr  ifj oRkZu  fcUnq gSA u fr  ifj orZu  fcUn qvksa ij  Li“kZ 

j s[kk;sa Li“kZ  d ks d kV r h gSA 

     ;fn  fd lh u fr  ifj oRkZu  fcUnq ij  izFke vod yt  
+�
+� d k eku  “kwU; u gh gksr k gSA 

r ks og fcUn q vfLFkj  u fr  ifj oRkZu  fcUn q d gykr k gSA ns[ksa fp= 3 -2  d s fcUnq 

��	�	4�fd Urq ;fn  fd lh u fr  ifjoRkZu  fcUnq ij  izFke vodyt  
+�
+� d k eku  “kwU; gk s 

r ks og fcUn q fLFkj  u fr  ifj oRkZu  fcUnq d gykr k gSA n s[ksa fp= 3 -3 A bl fcUn q ij  Li“kZ 

j s[kk �& v{k ds lkeku kUrj gksr h gSA 
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Ukfr  ifj orZu  fcUn q  

 vfLFkj  %  
+�
+� �5 "�	���

�+��
�+��� ��� "�	���

�+$�
+�$� ��5 "� 

 

fLFkj  %   
+�
+� � "�	���

�+��
�+��� ��� "�	���

�+$�
+�$� ��5 " 

mn kgj .k%&  

Qyu   � � 4&�*�� � �I � ��E � �
�1 ( �"� ( �"� ds fy, u fr  

ifj oRkZu  fcUn qvksa d ks izkIr  d hft ,A  

��d ks � d s lkis{k vod fyr  d jus ij  
+�
+� � ���E � ��1� � ��� ( �" 

 
+�
+� d ks iqu % � d s lkis{k vodfyr  d ju s ij                  

��1�
���1� � ��1� � �� � ��� 

u fr  ifj or Zu  fcUnq d h vko“;d  “kr Z ds vu qlkj  
�+��
�+��� � "  

� �������������������1� � �� � �� � " 

���� ���������������������1� � � � � � " 
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� ������������������1� � �� ( � � � � " 

� ������������������&� � �*( �&� � �* � " 

� �����������������&� � �*����&� ( �* � " 

�  ;k � � � � "       ;k � ( � � "    

� ���� � �           �  � � ��    

   ��
��+��
�+��� d ks iqu% ��ds lkis{k vod fyr  dj us ij 

����������
����+$�
�+�$� � �� � �   

    � � ��   j [kus ij    
�+$�
+�$� � �&��*� � � ��
 5 " 

   vr % u fr  ifj oRkZu  d h Ik;kZIr  “kr kZu qlkj  fcUn q���� � �� ,d  u fr  ifj or Zu  fcUnq gSA   

iqu %  � � ����j [kus ij   
�+$�
+�$� � �&�*� �� � �
 5 " 

      vr % u fr  ifj oRkZu  d h Ik;kZIr  “kr kZuqlkj  � � ����d h ,d  u fr  ifj orZu  fcUn q gSA 

vr % fn ;s Xk;s Qyu  es a n ks  fcUn qvksa] � � ��  r Fkk � � � ij  u fr ifj oRkZu  gks j gk 

gS vr % mDr  Qyu  esa n ks u fr  ifj or Zu  fcUnq izkIr  gq, gSA            

3-11 vkfFkZd vuqiz;ksx   

3-11-1 izFke vodyt ds vkfFkZd vuqiz;ksx %&  

lhekUr  eku  %& fofHkUu  vkfFkZd  Qyu ksa t Sls vk; Q yu ] ykxr  Qyu ] mi;ksx Qyu ] 

mRikn u  Qyu  vkfn  d k izFke vod yt  mu ds lhekUr  eku ksa d ks cr kr k gSA ftls fofHkUu  

mn kgj .kksa } kj k u hps Li"V  fd ;k Xk;k gSA 

mn kgj .k%& fd lh QeZ d k ykxr  Qyu�� � 0
E �;E � ���;1 ( �; ( �����fn ;k gks 

r ks ��oha bd kbZ d h mRikn u  d h ykxr  Kkr  d hft,A t gk¡ � d qy ykxr  r Fkk 

;��mRikn u  Lrj  gSA 

gy&  fn ;k  � �� 0E �;E � ��;1 ( �; ( ��� 
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��oha bd kbZ d h mRikn u  ykxr  oLr qr% mRikn u  Lr j  ��oha bd kbZ ij  QeZ d h lhekUr  

ykxr  gksXh vr % lhekUr ykxr  ��E� d s fy;s ykxr  Qyu  � d ks���; d s lkis{k  

vod fyr  dj us ij  & 

��E ���� +J+K ��;1 � �; ( �   

; � �� j [kus ij   ��E �� ���1 � �&�*( � � ���    

vr % ��oha bd kbZ d h mRikn u ykxr  � �� gksXkhA  

mn kgj .k%& ,d  mRikn d  d s fy;s e k¡Xk Qyu  � � � � "�����gS r ks mRikn d  d ks 

r hlj h bd kbZ d s fod zz; ls fd ru h vk; izkIr  gksXkhA  

gy&  r hlj h bd kbZ ls izkIr  vk; r hlj h bd kbZ ds f od z; ls lhekUr  vk; gksXkhA dqy 

vk; � � fod z; ek=k ��� 6���ewY; �!� 

vc d qy vk;  � � ����!                        

� � 6 &� � "���* 

� �� � "�� �1  

lhekUr  vk; ��� � +L
+� �

+
+� ����� � "�� �1� � � � �  

� � ��� j [kus ij  ��� � � � � � ��  

vr % r hlj ha bd kbZ ls izkIr  lhekUr  vk; � � gSA 

mn kgj .k%&3   ek¡Xk Qyu � � �� � ! � "����!1 d s fcUn q ! � ��ij  ek¡Xk dh 

yksp Kkr  d hft ;sA  

gy& fn ;k gS ! � � bl ewY; ij  ek=k 

� � �� � � � "�� ���1 

� �� � � � � � � 

vc ek¡Xk d h yksp  

� � � +�
+M ���������

M
�   fu d kyu s d s fy;s 

�� d ks !��d s lkis{k vod fyr  d jus ij  
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��
�! � " � � � "��! 

! � � j [kus ij  
+�
+M ���� � "���&�* � �� �  � ��  

vr % � ���{� � 6
N
N }� � � 

mn kgj .k%&4 vkSlr  vk; lhekUr  vk; r Fkk ek¡Xk d h yksp ds chp lEcU/k LFkkfir 

d hft ,A 

gy& � � !�����t gk¡ � d qy vk;] !���d qy ewY; Lr j  r Fkk � ek¡Xk L r j  gSA 

lhekUr  vk; ��������������� � +L
+�  �

+�
+� ���!� �� 

� ��!�����
�� ( �����

�!
����������� 

     {pw¡fd  !����� d k ,d  Qyu gSA} 

             ��� ! ( �� +M+�   

�������������������������� �!�{�� ( �
! � �

�!
�� �} 

                � �!�{�� � 0
8 ��}  

             {��pw¡fd  � � � 
+�
+M ������

�
M } 

         ;k ������������ �  ����{�� ��08 �}����    pw¡fd�! � �� 

3-11- 2 f}rh; ,oa mPprj dksfV ds vodyuksa ds vkfFkZd vuqiz;ksx& mfPp"B ,oa 

fufEu"B ds vkfFkd vuqiz;ksx%& 

mn kgj .k&5  ,d  mRikn d  d s fy, ek ¡X Qyu��; � �" � "��!� "��!1 fn ;k gS( 

vf/kd r e vk; izkIr  d jus d s fy;s mRikn d  fd ru h bd kb;ksa d k fod z; dj sXkA 

gy& fn ;k gS ek¡Xk Qyu  ; � �" � "��! � "��!1 

vc d qy vk; &�* � !� ; 



प�रमाणा�मक �������                                                               MAEC104 

उ
राखंड मु� िव�िव�ालय                                                                   
��

��� &�" � "��! � "��!1*���! 

� �"! � "��!1 � "��!E 

vk; d s vf/kd r ehdj .k gsr q vko“;d  “kr Z 
+L
+M �� " 

� ��
+��
+M ����&�"! � "��!1 � "��!E* � "  

;k   �" � ! � "�!!1 � "  

;k   �"�!!1 � ! ( �" � "  

;k   ! � .0�O�0"I	01)�")�P

1�")�P  

������������� 

      �
.0�√0.IE1

"0�R  

����������������
(� 1 "�


���

 

� ����! � .0.1)�R
"0�R      ;k ! � 0"1)�R

"0�R  

 

� ���! � 10�R
0�R    t ks Lohd k;Z u gh gS D;ksafd  ewY; _.kkRed  u gha gks  ld r k gSA 

vr %   ! � 0P�R
0�R � �� 

+L��
+M  d k iqu% !�ds lkis{k vod yu  dj us ij  

�1!�
�!1 � �� � ��
! 

! � ���j [kus ij  

�1!
�!1 � �� � ��
&��* � �� � �!�
 

� �"�
 � " t ks fd  � d s vf/kd r e gksu s d h Ik;kZIr  “kr Z gSA 
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vr % ge d gsXksa fd  ! � �� ij  vk; vf/kd r e gSA 

mn kgj .k6%& n “kkZb;s fd  lhekUr  ykxr odz vkSlr ykxr  odz d s U;wu r e fcUn q ij 

mld ks u hps ls d kV r k gSA 

gy&  eku k ykxr  Qyu  � � 4&6*gSA 

vkSlr  ykxr  Qyu  &�E* � S
T 

vkSlr  ykxr  Qyu  d s U;wu r e fcUn q gksus d s fy;s vk o“;d  “kr Z 
+&6S'
+T � " 

� ��
�

�6� �����
E
6�� � " 

� �
6���� �����

�6 � ���6��
�6

��61 �� " 

� �6� �����
�6 � � � "��7 6 5 "� 

� �
�+J��
+T � 

U
V ����� ��  �E � �E 

vFkkZr  �E d s U;wu r e fcUn q ij  �E� od z �E od z d ks d kVr k gSA 

vkSlr  ykxr  od z ds U;wu re fcUn q ds fy, Ik;kZIr  “kr Z 

������������������������������������
��1�E
�61  " 

             � 
+
+T� �9��

T�WS"S
T�� �:  "  

� ����������������
T��{� '

'(�
��T�WS" ')

'(�
}�"�{�&TWS"S'��'��(�

'(�
}�

T% � "  

                                  

� �61[�{6� �
�6��E (�E� �6

�6� }��E]� 	&6�E � E*6
  "��
7 6  " 
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� 6E�
�

�6� ���E (�E61 ��E61 � �E61 ( 6E�  " 

� �6E � ++T� ��E � 61 �9�E � 1TS
T�� :  "�������� 

A7 �E � �E�����6  "B 

� ��
�

�6� ��E  " 

�vFkkZr  t c �E�od z �� od z d ks mld s U;wur e fcUnq ij  d kVr k gS r ks ml le; 

�E�od z d k < ky /ku kRed  gksr k gS vFkkZr  �E�odz ck;sa ls n k;sa  Å ij  d h vksj  mB  j gk 

gksr k gS3 vr % ;g fl) gqvk d h �E�od z �E od z d ks mlds U;wu r e fcUnq ij  d kV rk 

gSA 

mn kgj .k 7 %&  QeZ ds lUr qyu  d h “kr Z le>kb;sA  

gy &   QeZ d k mn ~ns“; ykHk vf/kd r e d ju k gksr k gSA  

QeZ d k ykHk���vkxe � d qy ykxr  

;k � � � � E��t gk¡ �	�	E	��LkHkh mRikn d  Lr j  &6* d s Qyu  gSA  QeZ d s ykHk 

vf/kd r e dju s d h vko“;d  “kr Z 
+X
+T� � " 

� �
�

�6� �&� � E* � " 

� 
��
�6� ��

�
6� �E � " 

� ��
��
�6� � �

�E
�6��� 

;k �� � �E 

QeZ d k ykHk vf/kd r e dju s d h Ik;kZIr  “krZ 

�1�
�61� � " 
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�

� �����
�

�6� �>
�

�6�� �
�

�6� �E? ��� " 

� �������
�

�6� �&�� ��E* ���� " 

� �����
�

�6� ��� �� �
�6� ��E���� � " 

� �������
�

�6� ���� � � �
�6� ��E 

vFkkZr  t c ykHk vf/kdr e gksr k gS r ks lhekUr  vkxe ���� RkFkk lhekUr 

ykxr&�E*�cj kcj  gksr s gS r Fkk lhekUr  vkxe d ks lhekUr ykxr  odz u hps ls d kV Rkk 

gSA  

 

blh izd kj  miHkksXk Qyu  d k vod y u  d ju s ij  lhekUr miHkksXk  

izo`fRr��&��E*	��cpr  Qyu  d k vod yu  d ju s ij lhekUr  cpr  izo`fRr 

&��%*	��fofu ;ksx Qyu  d k v od yu  dj us ij  lhekUr  fofu ;ksx izo`fRr 

&��5*��vkfn  izkIr  gksr s gSA 

3-11-3 mRiknd@QeZ ij djkjksi.k % 

QeZ ij d bZ izd kj  ls dj kj ksi.k fd ;k t k ldr k gSA bl HkkX esa ge mn kgj .kksa d h 

lgk;r k ls d j kj ksi.k d h fofHkUu  fof/k;ksa d ks mRikn u ] ewY;] ykHk vkfn  ij  iMus oky s 

izHkkoksa d k v/;;u  dj sxsasA  

¼1½ tc QeZ ij ,deq”rdj  yXkk fn;k tk, ¼vuqKk”kqYd@ysoh½ 

;fn  QeZ d k ek¡Xk Qyu  � � � � "��� r Fkk ykXkr  Qyu   E � �1 ( �� (
����gks vkSj  lj d kj  QeZ ij  ,d  eq“r  dj  10: 0  yXkk ns r ks lar qyu  ewY;] mRikn u Lr j 

d k QeZ ds Å ij  D;k izHkko iMsXkkA 

d j kj ksi.k ls iwoZ 

QeZ d k ykHk � � � � E 
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��� &� � "���*� � ��1 ( �� ( �� 

;k � � �����1 ( ��� � � 

ykHk vf/kd r e d h vko“;d  “kr Z 

+X
+� � " � ���� ( �� � "�;k � � � 

Ik;kZIr  “kr Z  

�1�
��1 � &���� ( ��* � ��� � " 

ewY; � � � � "�� 6 � � �
3 r Fkk 

ykHk � � ������1 ( �� 6 � � � 

� ��" ( 
" � � � �� 

d j kj ksi.k d s ckn  ykXkr  Qyu  �D � �1 ( �� ( � ( �" 

r Fkk � � �����1 ( ��� ( �� 

+X*
+� � " � ���� ( �� � " ;k 

� � �	 � � � � "�� 6 � � �
 

r Fkk ykHk � � �������1 ( �� 6 � � �� � � 

vr % ,d eq“r  d j  yXkus ij  mRiknu  Lr j  r Fkk ckt kj  ewY; vifj ofrZr  j gr k gS fd Urq 

ykHk d j  d h ek=k ls d e gks t kr k gS vFkkZr bl fLFkfr  esas mRikn d  d ks iwj k d j  Lo;a 

ogu  dj u k iMr k gSA 

¼2½ izfr bdkbZ dj& eku k izfr  bd kbZ :0 1  dj yXk fn ;k t k;s r ks ykxr  Qyu  

�D � �1 ( �� ( � ( � 6 � � �1 ( �� ( � 

d j ksij kUr  ykHk Qyu  �D � �� � "���1 � �1 � �� � � 

;k �D � �����1 ( ��� � � 

��D
�� � " � ���� ( �� � " 

;k � � 0N)
E1 � ���
��	 
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ewY; � � � � "�� 6 0N)
E1 �

1P0
0Y � �
��!	 

ykHk � ������ 6 �ZN0Y�1 ( �� 6 9ZN0Y:� � � �"���� 

vFkkZr  mRikn u  ?kV sXk] ewY; c< sXkk r Fkk ykHk ?kV sXkkA 

/;ku  n sa QeZ dj  d k iwj k Hkkj  miHkksDRkk ij  Mkyus esa lQy u gh gksr h gS d j  d k fd ru k 

Hkkj  miHkksDr k ij  Mkyk t k ld r k gS ;k ek¡Xk d h yksp ij  fu HkZj  d jr k gSA  

djkjksi.k ls izkIr dj vk; dks vf/kdre djus okyh ^izfr bdkbZ dj nj*%& 

eku k d j  vf/kd r e d ju s okyh izfr  bd kbZ d j  n j  � ��bd kbZ 

�D � �1 ( �� ( � ( �� 

�D � �� � "���1 � �1 � &� ( �*� � � 

ykHk vf/kd r e gksu s d h vko“;d  “kr Z 

��D
�� � " � ���� ( �� � � � 

� �� � �� � �
��

 

d j vk;  

# � �� � � ��� � �1
��

 

d j  vk; vf/kdr e d h vko“;d  “kr Z 

�#
�� � " � 

�

��
���

�
���� ��A��� � �1B � �� � �

��
� " 

� � � ��

� 
 

3-11-4 ufr ifjorZu fcUnq % 

mn kgj .k 8 %& ,d  mRiknd  dsoy ,d  gh vkXkr  d k iz;ksx d j r k gS vkSj  mld k 

mRikn u  Qyu  6 � �
 ( �� ( �1 � 0
E �E���gS( t gk¡ �vkXr  d h bd kbZ r Fkk 
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6��mRikn u  Lrj  gSA vkXr  d k og bd kbZ Lr j  Kkr  d hft , ft l ij  mRikn u  d k izFke 

pj .k vFkkZr  mRifRr  o`f) d k fu ;e lekIr  gks j gk gSA 

gy&  mRifRr  o`f) d k fu ;e ykXw gksu s ij  lhekUr  mRifRr  c<r h gS ft ld s d kj .k 

mRikn u  Qyu  �� v{k d s izfr  mRr y gksr k gSA mRifRr  fu ;e lekIr  gksu s ij  mRikn u  

Qyu  viu h u fr  ifj ofRkZr d jds����d s izfr  vor y gks t kr k gSA vr% mRifRr  o`f) dk 

fu ;e u fr  ifj or Zu  fcUnq r d  ykXkw j gr k gSA vr % fn ;s X;s mRikn u  Qyu  d k u fr 

ifj orZu  fcUn q Kkr  dj sXksaA  

u fr  ifj oRkZu  fcUn q d h vko“;d  “kr Z & 

�����
�16
��1� � " 

Ikgys 6�d k ,d  ckj  � d s lkis{k vod yu  
+T
+��  Kkr  d jsXksaA 

�6
��� � � ( �� � �1 

+T
+�� d k � d s lkis{k iqu% vodyu  d jus ij  

�16
��1� �

�
��� �{�

�6
��� } � � � � 

�16
��1� � "������ � ��� � � � " 

� � �  

Ukfr  ifj orZu  fcUn q d s fy, Ik;kZIr  “kr Z d s fy;s  

�E6
��E� 5 " 

vc 

�E6
��E� �  5 " 
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vr % vkXr  bd kbZ Lr j  � �  ij  mRikn u  d k izFke pj .k& mRifRr  o`f) d k fu ;e 

lekIr  gks j gk gSaA 

3-12 “kCnkoyh 

izFke vodyt& t c fd lh fn ;s gq;s Qyu d ks flQZ ,d ckj vod fyr  fd ;k t k;s r ks 

izkIr  ifj .kkeA 

lhekUr& fd lh pj  d h ,d  vd syh bd kbZ d s } kj k ld y ifj .kke esa yk;k tku s okyk 

vUr j A 

pjeeku& Qyu  ds ,sls f cUn q t ks viu s vkl&ikl d s lehior hZ fcUn qvksa ls mPpr e 

r Fkk fu Eu r e gks( bUgsa dze“k% mfPp"B r Fkk fu fEu "B  d grs gSA ,d  gh Qyu  esa ,d ls 

vf/kd  pj eeku  gks ldr s gSA 

iw.kZ izfr;ksfXkrk& ckt kj dh og n ”kk ftlesa ,d  gh oLr q d s vla[; d zsr k ,oa fod zsr k gksa 

ft ud k O;fDr Xkr  : Ik ls ckt kj d h ek¡Xk ij d ksbZ izHkko u  iMr k gks r Fkk ftu d k ckt kj 

esa izos”k ;k fu "d klu  fu ckZ/k gksA  

3-13 lkajk”k& bl v/;k; d s v/;;u  d s Ik“pkr ~ v ki vod yu  ,oa blls t qMs r eke 

fu ;eksa ;Fkk n ks Qyu ksa ds ;ksxk] vUr j ] Xqk.kuQy r Fkk Hkkt Qy ds vod yu  d s fu ;e] 

Ja[kyk fu ;e bR;kfn  rFkk mfPp"B  ,oa fu fEu "B u fr  ifj or Zu  fcUnq vkfn  d h 

vo/kkj .kkvksa ls lqifj fpr gks Xk;s gSA vod yu  d h le> vkid ks fofHkUu  vkaf“kd  

vo/kkj .kkvksa t Sls& lhekUr eku  ¼lhekUr  mi;ksfXr k] lhekUr  mRiknd r k] lhekUr  ykxr ] 

lhekUr  vk; vkfn ½] ek¡X dh yksp] iwfr Z d h yksp vk fn  d ks le>us esa lgk;d  gksXkhA QeZ 

d s lUrqyu  d k fo“ys"k.k m fPp"B  ,oa fu fEu "B  d h lgk;r k ls fd ;k t kr k gSA 

3-14 vH;kl iz”u 

¼1 ½ fj Dr  LFkku  d ks Hkfj ;sA  

¼d ½ izFke vod yt  Qyu  d s ------------------- d ks O;DRk d j r k gSA ¼mHkkj @< ky½ 

¼[k½ vod yt  Qyu  ds ----------------- eku  d ks n “kkZr k gSA ¼lhekUr @vkSlr ½ 

¼Xk½ vod yt  Qyu  esa ----------------- d ks n “kkZr k gSA ¼ifjor Zu  d h ek=k@ifj or Zu  dh n j ½ 

¼?k½ ckj &ckj  vod yu  dju s ls vod yt  d h --------------- c< r h gSA ¼d ksfV @?kkr ½ 

¼³½ mfPp"B  fcUn q Qyu  ds ------------ fcUn qvksa esa  loksZPp gksr k gSA ¼lHkh@vkl& ikl ds½  
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¼p½ u fr  ifj orZu  fcUn q ij Li“kZ j s[kk Qyu  d ks ------------------ gSaA 

¼Li“kZ d j r h gS@n ks HkkXksa esa  ckV r h gS½ 

¼2 ½ fu Eu  d Fku ksa esa lR; , oa vlR; d ks fpfàr  d hft;sA 

¼d ½ fdlh ,d  ?kkr h; Qyu  d k izFke d ksfV  d k vod yt  ,d vpj  j kf“k gksr h gSA 

¼lR;@vlR;½ 

¼[k½ Qyu  d s d soy lr r~ HkkX ij  vod yu  lEHko gSaA ¼lR;@vlR;½ 

¼X½ u fr  ifj or Zu  fcUnq ij  Qyu  d h < ky fLFkj  j gr h gSA ¼lR;@vlR;½ 

¼?k½ pj e fcUn qvksa ij  Qyu d h Li“kZ j s[kk d h < ky “kwU; gksr h gSA¼lR;@vlR;½ 

¼³½ fd lh fn ;s gq;s Qyu  esa ,d  ls vf/kd  pj e eku  izkIr  gks ld rs gSA 

¼lR;@vlR;½ 

¼p½ n ks Qyu ksa d s ;ksxQy d k vod yt  bu  Qyu ksa d s vyx&2  vod yt ksa d s Xkq.ku Qy 

d s cj kcj  gksr k gSSA ¼lR;@vlR;½ 

3-15 vH;kl iz“uksa ds mRrj 

¼1 ½ ¼d ½ < ky]     ¼[k½ lhekUr     ¼Xk½ ifj or Zu  d h n j   ¼?k½ d ksfV    ¼³½ vkl ikl ds   

¼p½ n ks HkkXksa e sa c WkV r hA 

¼2 ½ ¼d ½ lR;     ¼[k½ lR ;     ¼X½ vlR;     ¼?k½  lR;   ¼³½ lR;  

¼p½ vlR;A  

3-16 Lkgk;d XkzUFk  

1 - feJ] t s-ih-] Xkf.kr h; vFkZ”kkL=] lfgR;Hkou  ifCyd s”ku A 

���������������� � �	
�������������������������������������������������
�� 

3 - vXkzoky] Mh-vkj-( Xkf.kr h; vFkZ”kkL=] o`Un k ifCyd s”kUlA 

4 - esgr k] ch-lh- ,oa en u ku h] t h-,e-ds( vFkZ”kkL=  esa izkj fEHkd  Xkf.kr ( y{ehu kj k;.k 

vXkzokyifCyds”kUlA

�������������������������	�
����� ���������	�����������	����	��������������	��	��� 

6 - Mk0  ,l-,u- yky] Mk0 ,l-ds- pr qosZn h ,oa Mk0  ,l- ds- yky( vkfFkZd  fo” ys’k.k d h 

r du hd h( f”ko ifCyds”kUlA 
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3-17 lUnHkZ XkzUFk 

1 - egs”k pUn z( esgj ks=k] izd k”k u kj k;.k( vFkZ”kkL=h; Xf.kr ( mRr j izns”k fg Un h XzaFk 

vd kn eh] y[kuÅ A 

��������
� �� � ���������	����������	��	�����������	����  

����������
��� 	����������	���������	�����������	�����	�����
���� � ���� ���� 

����	���� ����������� 	�� ������������������������������	���������	���
��!

�"#������$������������� 

3-18 fucU/kkRed iz”u 

¼1 ½ fu Eu  Qyu ksa d s izFke d ksfV  ds vod yt  Kkr  d hft ;sA 

¼d ½ �Z�   ¼[k½ �"Z�1� ¼X½ 
0
��

&
�

  ¼?k½ 4�1 ( 1
�   ¼³½ 

0
� �� ( ���E�1 

¼p½ &�1 ( �*�� ( ��1�  ¼N½ 
√[
["0 

¼2 ½  fu Eu  Qyu ksa  d s f y;s � d s os  eku  Kkr  d j sa ft u  ij  Qyu  d s mfPp"B  ;k f u fEu "B 

eku  izkIr  gksxssA Qyu  d s mfPp"B  r Fkk fu fEu "B  eku  Hkh Kkr  d jsaA 

¼d ½ � � ��E ( P
1 �1 � �� ( � 

¼[k½ � � F�&�1 � �* 

¼X½  � � �� � 0
� 

¼3 ½ fn ;s gq;s Qyu  d h od zh;r k d h t k¡p d hft, ,oa u fr  ifj orZu  fcUn q Hkh Kkr  djsaA 

¼;fn  gks r ks½  

¼d ½ � � �E2�1 ( �" ¼[k½ � ��� ��
N ( �� 

¼Xk½ � � 0
E �E � 0

�� ( �� � � 

¼4 ½ fd lh ,d kf/kd kj h QeZ d k ek¡Xk Qyu  � � " � "��; r Fkk ykxr  Qyu 

� � "��;E � �"!�;1 ( ��!�; gS r ks QeZ d k ykHk  vf/k d r e dju s okyk ewY;  

r Fkk mRikn u  Lrj  ,oa vf/kd r e ykHk Kkr  d hft ,A 
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bdkbZ 4% y?kqxq.kdh; ,oa vkaf“kd vodyu 
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 4-4-1 vkaf“kd vodyt 
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4-1 izLrkouk 
fiNyh bd kbZ esa geu s ,d  pj h; Qyu ksa d s vod yu d k v/;;u  fd ;k gSA bl bd kbZ 

eas ge mlh d ze d ks vkXs c< +krs gq, ,d  pj h; y?kqXkq.kd h; Qyu ksa d s vod yu  d h 

izfd z;k o fu ;eksa d k v/;;u  djsxsas A bld s lkFk gh cgqpj h; Qyu ksa d s vkaf“k d  o iw.kZ 

vod yu ] bu  Qyu ksa d s fu j is{k vf/kd r e@U;wu r e] izfr caf/kr  vf/kd r e@U;wur e r Fkk 

,d  pj  ds lkis{k Qyu  vf/kd r e  RkFkk n wljs pj  d s lkis{k U;wur e gksu s t Slh fof“k"V  

fLFkfr  vkfn  d k v/;;u  dj sxsasA  

vkaf“kd  vod yu  d h lgk;r k ls ,d  cgqpj h; Qyu  ij  ,d  fof“k"V  Lor a= pj  

¼d kjd ½ d s iM+us okys  izHkkoksa d h Xk.ku k d h t kr h gSA vu sd  LoRka= pj ksa  esa  ls f d lh ,d 

pj  d k izHkko ns[ku s d s fy, vU; lHkh Lor a= pj ksa  d ks fLFkj  j [kk t kr k gSA t c lHkh 

Lor a= pj  ifj or Zu “khy gks r s gaS r ks iw.kZ vod yu  d h X.ku k gksr h gS t ks lHkh Lor a= pj ksa 

d s ifj ofr Zr  gksus d h fLFkfr  esa Qyu  ij  iM+u s okys d qy izHkkoksa d ks Li"V  d j r k gSA 

 ,d  cgqpj h; Qyu  d ks izHkkfor  d ju s okys pj ksa  d h lhek d k fu /kkZj .k ;fn  fdlh ckg~; 

d kjd  } kj k vFkok ckg~; : Ik ls gk s j gk gk s r ks izfr caf/k r  vf/kd r e@U;wu r e d h lgk;r k 

ls Qyu  d k loksZRd "̀V  eku  Kkr  fd ;k t k ldr k gSA izLr qr  bd kbZ esa mDr  Xf.kr h; 

fof/k;ksa d k vFkZ“k kL= e sa v u qiz;ksx d jd s miHkksDr k O;ogkj ] mRikn u  ds fl)kUr ] QeZ d s 

fl)kUr  vkfn  d h Xkf.kr h; vk[;k r Fkk iqf"V  d k Hkh v/;;u  fd;k t k;sXkkA 

4-2 mn~ns”; 

bl bd kbZ d k mn~ns”; fo|kfFkZ;ksa d ks y?kqxq.kd h; Qyu ksa d s vod yu  d h izfdz;k r Fkk 

fu ;eksa ls ifj fpr  r Fkk cgqpj h; Qyu ksa d s vkaf”kd  vod yu  r Fkk iw.kZ vod yu  d h 

vo/kkj .kk] izfd z;k r Fkk fu;eksa ls ifj fpr  d j ku k gS r kfd  fo|kfFkZZ;ksa esa vFkZ“ kkL= d s 

fofHkUu  fl)kUr ksa d ks oSKkfu d  fof/k ls le>us d h {ker k fod flr  gks ld sA lkFk gh 

fo|kfFkZ;ksa esa vFkZ“kkL= d s vUrXkZr  vkus okyh ,slh leL;kvksa d k lek/kku < w<+u sa d h 

{ker k Hkh fod flr  gks( ftu leL;kvksa d k lek/kku  mDr  Xkf.kr h; fof/k;ksa ls izkIr  d ju k 

lEHko gSA t ks fo|kFkhZ Xkf.kr h; fof/k;ksa esa ikjaXkr  gks t krs gaS] vFkZ“kkL= d k v/;;u 

mu ds fy;s v R;Ur  lj y cu  t kr k gSA 
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4-3 y/kqXkq.kdh; Qyuksa dk vodyu  

;fn  � � 4&�*���� � �$ =����r ks � d k izFke fl)kUr ls vod yt 

��
�� �� %&'2�) �

$ =8&� ( �*� $ =8��
�

 

�� %&'2�) �
$ =8� 9� ( ��:� $ =8��

�
 

                       ¼pwafd  %-.��� � �$ =� ( �$ =�½  

�������������������������������������������� � %&'2�) �
$ =8� ( $ =8� 9� ( ��:� $ =8��

�
 

�� � %&'2�) �
$ =8� 9� ( ��:

�
 

��� � %&'2�) ������
G�� �

�1
�1 (

�E
��E �

�I
��I (�4 � � H

�
� 

���������������������������������������������� � %&'2�) ������
2����

!
" +

�!�
. +�

$!$
" +$

%!%
.�����

2  

�� %&'2�)������
�

� �
�

�1 (
�1

��E �
�E

��I (�4 � � � 

        ��������
0
� 

vr %    
+
+� � � +

+� �$ =8� � 0
� 

4-3-1 pj ?kkrkadh Qyuksa dk vodyu% 

;fn  � � 4&�*�� � ����r ks 
+�
+� � ��������gksXkk  

Pkj  ?kkr kad h Qyu  ds vod yu  d k ;g fu ;e y/kqXq.kd h; Qyu  d s vod yu  d s fu ;e 

ls Hkh  fu XZfer  fd ;k t k ld r k gSA � � ������d k izfr ykse Qy u  � � %-.���gksr k gSA  

vr % izfr ykse Qyu  d s fu ;e ls  
��+
+� ���� � +�

+� �
0

+��+� �
0
0�� � � � ��� 
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bls izFke fl} kUr  } kj k fu Eu or~ izkIr  fd ;k t k ldr k gSA 

��
�� �

���
�� ���� � %&'2�) ������

��.2 � ��
�

 

 

� %&'
��������2�) ������

��&�2 � �*
�

� 

������������������������������������������� �$���������2�)

������

����
8!\�0.+

��
.+�
��
.+$
$�
.�"0�]

2
 

� %&'
�������2�) ������

��� >�� ( �
8
(
�1
�8
( 9�?

�
 

� %&'
�������2�) ������

�� >�� ( �
8
(
�1
�8
( 9�?

�
 

� �� 

4-3-2 Jà[kyk fu;e dk mi;ksx%  fd lh Hkh pj  ?kkar kd h Qyu  d k vod yu J à[kyk  

fu ;e d k iz;ksx d jd s ljyr k ls fd ;k t k ld r k gSA ;fn  

� � 4&�*�� � �^���t gk¡ " � =&�* 

r ks  
+�
+� �

+
+^ �^ ���+^+� � �^ ���+^+� 

mn kgj .k& ;fn  � � ��$�� r ks 
+�
+� �

+������8!$ �
+	�$
 �������

+�����$
+�  

� ��$ �������1 � ��1�� �� 

blh izd kj  fdlh Hkh y?kqxq.kd h; Qyu  d k vodyu  J à[kyk fu ;e d h lgk;r k ls 

lj yr k ls fd ;k t k ld r k gSA 

;fn    

� � 4&�*�� � $ =8�"���t gk¡ " � =&�* 

Rkks               
+�
+� �

B3C,�^
+^ �� �

+^
+� 
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�
�

" �� �
�"
�� 

mn kgj .k%   ;fn���� � %-.&�1 ( ��*��bld k vod yu  dj us d s fy;s  ek u  fy;k 

" � �1 ( �� r ks  

�"
�� � � ( ����� 

r Fkk         � � %-. "�� 

��
�" �

����
�" %-. " � �"�� 

vc      
+�
+� �

+�
+^ � %-. " � +^+�  

;k 
+�
+� �

0
	��.E�
 6 �� ( ����������" ,oa 

+^
+�� d k eku   j [kus i j�� 

;fn  vk/kkj  d ksbZ vpj  � gks  %& 

� � 4&�*�� � �������r ks y/kqxq.kd  lafd z;k r Fkk J à[kyk fu ;e d k iz;ksx d jds gesa 

izkIr  gksr k gSS&  

                %-.� � � 

��
�� � ���$ =8� 

blh izd kj  y/kqxq.kd h; Qyu ksa d s lUn HkZ esa ;fn & 

� � 4&�*�� � $ =7��  r ks 

��
�� �

�

��$ =8� 

mn kgj .k%&    ;fn  �� � �I"�  r ks 

��
�� � ����

I"�� %-. � 

mn kgj .k    ;fn�� � $ =��  r ks 
+�
+� �

0
��B3C,I  
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4-4 vkaf”kd vodyu  

 vHkh r d  ge yksXksa u s ,d  pj h; Qyu vFkkZr ,sls Qyu ksa d k v/;;u fd;k gS t ks 

d soy ,d  Lor U= pj  ij  fu HkZj  d jrs gaS] Qyr % ,d  gh Lor U= pj  esa i fj oRkZu ksa d s } kj k 

Qyu  esa gksu s okys ifj oRkZu ksa d h O;k[;k d j  iku k lEHko FkkA blhfy;s vHkh r d  geu s 

vod yu  ds ft u fu ;eksa d k v/;;u fd ;k os ,d  gh Lor U= pj  okys Qyu ksa ds fy;s 

mi;ksxh gSa fd Ur q vusd  Qyu  ,sls gksr s  gSa t ks ,d  ls  vf/kd  Lor U= Pkj ksa ij  fu HkZj  dj rs 

gSa( ft Ugas cgqpj h; Qyu  dgr s gaSA ft ud s fo"k; esa ge  bd kbZ&2  esa v/;;u  d j  pqds gSaA 

,sls Qyu ksa esa gksu s oky s if j orZu  fd lh ,d  ;k vu sd Lor U= pj ksa esa gk su s okys ifj orZu 

d s ifj .kke gksrs gSaA fd lh ,d  fof“k"V  Lor U= pj  ij Qyu  d h vkfJr r k d k vkd yu 

d jus d s fy;s  ;g vko “;d  gksXk fd  vU; Lor U= pj ksa  esa ml le; d ksbZ ifj orZu  u  gks] 

vFkkZr  os fLFkj  j gas] vkfJ r r k ds bl lEcU/k d k vkd yu  vkaf“kd  vod yu d s } kj k 

fd ;k t kr k gS D;ksafd  vod yu  d h ;g izfd z;k Qyu  esa gksu s  okys  ifj or Zu  dh vkaf“ kd 

O;k[;k dj r h gSA  

4-4-1 vkaf”kd vodyt%& eku k d ksbZ Qyu  � � 4&�0�144 �I*��Tkgk¡ ���� �
�		4 ��� ij Lij  ,d  nwlj h ls Lo r U= pj  gSa] vr % ;fn  d soy Lor U= pj  �0 esa 

#�0 ifj or Zu  gksr k gS r ks vU; Lor U= pj ksa �1:�:�:��/ ij  bld k izHkko u gh iMsXk 

vkSj  os fLFkj  j gsXksaA r Fkk b l d kj .k Qyu������esa gksu s oky k ifj or Zu����#�������0��esa gq;s 

ifj orZu���#�0 d k ifj .kke gksXkkA bu  vUrj ksa d s Hkkt Qy d ks ge fu Eu  izd kj  fy[k 

ldr s gSA 

;�
;�0 ������

4&��0 ( #�0	 �144 � � �/*� 4��0�144 �/�
#�0  

;fn  #�0 d h “kwU;k sUeq[kh lhek yks  r ks  gesa  �0 d s lkis{k �d k vkaf “kd  vod yt  izkIr  

gksXkkA 

%&'
����)

;�
;�0 ��� %&'����)

��
4&�0 ( #�0	 �1	 �E44 � � �/* � 4��0�144 �/�

#�0 � 
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�
I�
I�0 

Tkks �0 d s lkis{k � d k vkaf“kd  vod yt  gS vkSj  ;g bafXkr  dj r k gS fd  bl le; “ks"k  

lHkh Lor U= pj  �144 �/ fLFkj  gSaA 

blh izd kj  Qyu  � d k vkaf“kd  vod yt  �1 ;k �E�;k 4 � � �/ d s lkis{k Hkh  

fu d kyk t k ld r k gSA lkekU; : i ls ge bls 
_�
_��  fy [kr s gSa t gk¡ � � �	 ;k 	 ;k 

�	 ;k ��gSA vkaf “kd  vod yt  d h izfdz;k d ks ge fu Eu  mn kgj .k ls le> ldr s gSA 

mn kgj .k%& � � 4��0	 �1	 �E	 �I��� � �0E�I ( �1 �E ( �01��1�E�I  

d k�����0	 �1	 �E	 �I d s lkis{k vkaf“kd  vod yu  d hft ,A 

gy%&  vkaf“kd  vod yt  Kkr  d jr s le; ft l Lor U= pj  ds lkis{k vod yu  dju k 

gS mls NksM+dj  “ks"k lHkh Lor U= pj  d ks fLFkj kad  eku  dj  O;ogkj dj rs gS( r Fkk 

vod yu  d h  “ks"k izfd z;k ,d  pj h; vod yu ksa d s t Slh gksr h gSA 

fn ;s gq;s Qyu  d k  �0 d s lkis{k vkaf“kd  vo d yt& ;gk¡ vU; Lor U= pj ksa 

�1	 �E	 �I d ks fLFkj kad  eku  fy;k t k;sXkkA 

I�
I�0 � ��01�I ( " ( ��0� �1� �E� �I 

fn ;s Xk;s Qyu  d k �1�d s lkis{k vkaf“kd  vod yt &;gk¡ �0	 �E	 �I  d ks fLFkj kad  eku  

fy;k t k;sXkkA 

I�
I�1 � " ( �E ( �01�E��I 

fn ;s X;s Qyu  d k �E d s lkis{k vkaf“kd  vod yt & ;gk¡ ��0�1��I d ks fLFkj kad  eku 

fy;k t k;sXkkA 

I�
I�E � " ( �1 ( �01�1��I 
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fn ;s Xk;s Qyu  d k �I d s lkis{k vkaf“kd  vod yt & ;gk¡ ��0�1��E d ks fLFkj kad  eku 

fy;k t k;sXkkA 

I�
I�I � �0E ( " ( �01��1��E 

4-4-2 mPp dksfV ds vkaf”kd vodyt%& n ks ;k n ks ls vf/kd  Lor U= pj ksa d s fd lh Hkh 

Qyu  ds fy;s f} r h; ;k mPpr j d ksfV  ds vkaf“k d  vod yt  fu d kys t k ldr s gSA 

mn kgj .k ds fy;s ;fn  d ks bZ Qyu  " � 4J�����K�n ks Lor U= pj ksa d k Qyu  gS r ks ge 

v/;;u  dj  pqds gS fd  b lds izFke d ksfV  d s n ks v kaf “kd  vod yt  �
_^
_� ;k �"	�
 r Fkk 

_^
_� ;k �"	�
� izkIr  gksr s  gSaA  ;fn  b u  vkaf“kd  vod yt ksa  d k iqu % vkaf“kd  vod yu  d j  

fn ;k t k;s r ks f} r h; d ksfV  d s vod yt  izkIr  gksXs] t ks fu Eu or ~ gksXksA  

 

¼d ½ 
_
_� ���9

_^
_�: � _�^

_�� 

 

¼[k½ 
_
_� ���9

_^
_�: � _�^

_�_� 

 

¼X½ 
_
_� ���9

_^
_�: � _�^

_�� 

 

¼?k½ 
_
_� ���9

_^
_�: � _�^

_�_� 

   

;gk¡ ;g /;ku  n sa fd  [k vkSj  ?k f=;d  vkaf“kd  vodyt  d gs t kr s gSa r Fkk bu esa <gj= esa 

d ze cn yu s ls ifj .kke vifj ofr Zr  j gr k gSA vFkkZRk 

I1"
I�I� ��� ��

I1"
I�I� 
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n ks ls vf/kd  pj ksa ok ys Q yu ksa d s f} r h; d ksfV  d s vkaf“kd  vod yt  Hkh blh izd kj  izkIr  

fd ;s t k ld rs gSA 

       f} r h; d ksfV  ds v kaf“kd  vod yt ksa d k iqu % vkaf“kd  vod yt  d j us ij  r r̀ h; 

d ksfV  ds vka f”kd  vod yt  r Fkk blh izd kj  mPprj  d ksfV  ds vkaf “kd  vod yt  izkIr 

fd ;s t k ld rs gSaA  

mn kgj .k%&  ;fn  " � 4&�	 �*� " � ��1 ( ��� ( ��1 

r ks 
_^
_� � �� ( �� ( "   r Fkk   

_�^
_�� � � 

_^
_� � " ( �� ( �� r Fkk   

_�^
_�� � � 

I1"
I�I� ��

I
I� �>

I"
I�? �� I

I� &�� ( ��* � � 

;k 
_�^
_�_� � � 

I1"
I�I� �

I
I�� >

I"
I�? � I

I�� ��� ( ��� � � 

;k  
_�^
_�_� � � 

Li"V  gS fd  
_�^
_�� �

_�^
_�_�         

4-4-3 f}pjh; Qyuksa ds mfPp"B ,oa fuEufu"B %& 

f} pj h; Qyu ksa ds mfPp"B  ,oa fu fEu "B  eku ks ds fy;s vko“;d  “krsZ fu Eu r kfyd k esa n h 

gSA 

             “kr sZ  Qyu  " � 4&�	�* d s 

 mfPp"B  fu fEu "B 

vko“;d  _^
_�� � "�r Fkk 

_^
_�� � " 

_^
_�� " � "�r Fkk 

_^
_�� � " 
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Ik;kZIr  “kr Z _�^
_�� � "�r Fkk 

_�^
_�� � " 

vkSj
_�^
_�� ��

_�^
_��  �

_�^
_�_��

1 

 

_�^
_��  "�r Fkk 

_�^
_��  " 

vkSj
_�^
_�� � �

_�^
_��  �

_�^
_�_��

1 

 

mn kgj .k%& ;fn  " � 4&�	 �*� " � �1 � �� ( �1 gks  r ks  " d s mfPp"B  ,oa 

fu fEu "B  fcUn q Kkr  d hft ,A 

gy&             "&�'`1�"�����������^-!!.`1�� 

"&�'`"�.1�����������^�//	`1�� 

"�������`�"�0�� 

mfPp"B  ,oa fu fEu "B  ds fy ;s vko“;d  “kr Z&  

"� ��"� � " 

� � � � "���r Fkk �� � � � "	����d ks gy d j u s ij  � � " r Fkk � � " 

Qyr % " � "	 vFkkZr  ewy fcUn qA 

Ik;kZIr  “kr Z 

I1"
I�1 � "	����

I1"
I�1 �   " 

r Fkk        
_�^
_��� 

_�^
_�� �  6  � � 

vkSj          �
_�^
_�_��

1 � � 

vr %       
_�^
_��� 

_�^
_��  �

_�^
_�_��

1    vr % Qyu  esa ,d  gh fcUn q fu fEu"B gSA 

4-5 lekax Qyu 

fd lh Qyu d ks � ?kkr  d k lekax Qyu  d gk t k;sXkk ;fn  Qyu ds leLr  LorU= pj ksa 

esa  ��d k Xkq.kk d ju s  ij  Qyu  d k eku   �a Xkqu k ifj ofr Zr  gks t k;sA vFkkZr  

;fn   4&���0	 ��1	 44 ��/* � �a �4&��0	 �1	 44 �/* 
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Rkks Qyu  4&��0	 �1	 44 �/* � ?kkr  d k lekax Qyu  gSA 

mn kgj .k%& Qyu  " � 4&�	 �*���" � 7��.12��.���
	�"�
  d h lekaxr k d k ij h{k.k 

d hft , r Fkk lekaxr k d h d ksfV  cr kb;sA 

gy&   4&��	 ��* � 7	��
�.12&��'&��'.�	��
�
	��"��
  

������
�1�����1 ( ��� ( ��1�

��� � ��  

������
������1 ( ��� ( ��1�

�� � ��  

� ���4�&�	�* 

vr % fn ;k Xk;k Qyu  lekaxk gS r Fkk lekaxr k d h d ksfV  <�=�gSA 

4-5-1 jSf[kd lekax Qyuksa ds Xkq.k%&  ,d  ?kkr  d s lekaxk Qyu  d ks j Sf[kd  lekax 

Qyu  d grs gSA ft lds xqq.k fu Eu or~ gSA 

&�*���j Sf[kd  lekaxk Qyu  " � 4��	 �� d ks " � ��=���� 

vFkok " � �� ����� Hkh fy[k ld r s gS t gkW = r Fkk � ,d  pj h; Qyu  gSA 

pw¡fd     4&��	��* � ���4��	�� 

;fn     � � 0
� ysa  r ks 

      4 90� �	 0� �: � 0
� �4&�	�* 

;k    4 9�	��� ��: � 0
� �4��	�� 

;k   ��= 9��: �� 0� �4��	 �� 

;k    4&�	 �* � ��=���� 

blh izd kj  ge fn [kk ld rs gS fd  4&�	�* � �� � 9��: 



प�रमाणा�मक �������                                                               MAEC104 

उ
राखंड मु� िव�िव�ालय                                                                   ���

����  j Sf[kd  lekax Qyu  " � 4��	 �� d s vkaf“kd  vod yt  
b^
b� r Fkk���

b^
b� Lor U= 

pj ksa ��	 �� d s vu qikr  ds Qyu  gksr s gSaA  

" � 4&�	 �* � ��=���� 

L"
L� � �� L

L� M= 9�
�:N( = 9�

�:� 

� � 9��: =( 9��:( =����   t ks fd  �
�
�� d k Qyu  gSA 

blh izd kj  
b^
b� � =( 9��:� t ks ��� d k ,d  Qyu  gSA 

����� j Sf[kd  lekax Qyu  d s vkaf“kd  vod yt ksa esa laXkr  pj ls xqq.kk dj  d s ;ksxk 

d jus ij  ogh Qyu  izkIr  gksr k gSA vFkkZr  

" � 4&�	�* � ����� L"
L� ( ����� L"

L� 

ft ls vk;yj  izes; ;k ekax  izes; Hkh d gr s gSaA 

xqq.k � r Fkk xq.k ��� ls 

" � ��=���� r Fkk 
b^
b� � �

�
� �=( 9��:( =����� 

,oa 
b^
b� � =( 9��:�  r ks  

�� �L"
L� ( �� L"

L� � �� O��
� �=

( 9�
�:( = 9�

�:P ( ��=( 9�
�: 

���������������
���������������� �����=( 9�

�:( ��= 9�
�:( �=( 9�

�: 

� " 

4-6 iw.kZ vodyu 

t c fd lh cgqpj h; Qyu d s lHkh pj  ,d  gh le; esa ifj or Zu “khy gksa r ks leLr  

Lor U= pj ksa esa ifj or Zu  ds ifj .kke Lo: i Qyu  esa gku s okys ifj or Zu  d ks iw.kZ vod yu 
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} kj k Kkr  fd;k t kr k gSA ;fn  d ksbZz Qyu  " � 4��	�� esa � r Fkk � ,d  lkFk 

ifj ofr Zr  gks r ks " esa ifj or Zu & 

�" � I"
I� ��� ( I"

I� ��� 

Tkks Qyu  " d k iw.kZ vod yu  gSaaaaA  

Qyu ksa ds ;ksxk] vUr j ] Xkq.ku Qy r Fkk Hkkt Qy ls izkIr Qyu ksa d s Qyu d k iw.kZ 

vod yu  ,sls lUn HkkZs esa lk ekU; vod yu ksa d s fu ;eksa d s vu q: i gh fd ;k t kr k gSA 

mn kgj .k%&    ;fn  " � &�1 ( �*�� � �1� r ks 

�" � &� � �1*��&�1 ( �* ( &�1 ( �*�&� � �1* 

� &� � �1*&��� ( ��* ( &�1 ( �*���� � ������������ 
��������������4�1��� � ��1�� ( ��� � �1�� ( �1�� ( ��� �
������������������1��� � �1�� 

� &��1 ( � � ��1*�� ( &� � ��1 � �1�*��------------- 

4-7 cfU/kr vfreku ¼mfPp"B rFkk fufEu"B ½  

 iwoZ esa g e Qyu ksa  d s Lo r U= vfr eku ksa ¼mfPp"B  rFkk fu fEu "B  ½ d h Xk.ku k fof/k d k 

v/;;u  d j  pqqd s gSa fd Urq vu sd  lUn HkksZ esa fd lh Qyu  d ks ,d  n h gqbZ “kr Z ;k cU/ku 

ls ca/k dj  mfPp"B  r Fkk fu fEu "B  eku /kkj .k dj us d h fLFkfr  gksr h gSA ,sls l“kr Z ;k 

cfU/kr  mfPp"B  r Fkk fu fEu"B  d ks Kkr  d jus d h fof /k d ks <ysxSzsUt=� u s fod flr fd ;k 

FkkA bl fof/k d ks fu Eu  mn kgj .k ls le> ldr s gaSA 

mn kgj .k%& ;fn  Qyu  � � 4��0��1� ,oa izfr cU/k " � =&�0��1*��0��0 (
�1��1 � ��gS r ks bl izfr cU/k ls cfU/kr  dj ds Qyu  ds mfPp"B @ fu fEu "B  eku  Kkr 

d hft ;sA  

gy%  fn ;s gq;s Qyu  d s  izfr cfU/kr  vf/kd r e gsr q ySaXkSUt  Qyu 

Q � 4 &�0��1*( R&� � �0��0 � �1��1* 

izfr cfU/kr  mfPp"B @ fu fEu"B  d h vko“;d  “krZs 
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(i)
bc
b�� � " � �40 � R�0 � "� ;k R �� -�7� 

(ii)
bc
b�� � " � �41 � R�1 � " ;k R �� -�7� 

(iii)
bc
bd � " � ���� � �0��0 � �1��1 � " 

Ik;kZIr  “krsZ 

&�*��� mfPp"B  gsr q lhekafdr  gsfl;u  lkj f.kd  S � " 

��� fu fEu "B  gsr q lhekafdr  gsfl;u  lkj f.kd  S  " 

t gkW      

5S5 � 

           mij ksDRk mn kgj .k esa �������������"0 � ��  

"1 � � 

 ��Q00� � 	�������������Q01 � ��	 ����������Q10 � ��	�������Q11 � " 

vr % lkj f.kd  S 

5S5 � 

 

 

 

� 

 

 

 "����������� � "0� ������������� "1    

�"��������������Q00����������������Q01� 

�"1������������Q10����������������Q11� 

  

"������������� � �������������� ���    

����������������������������������� � � 

������������� � ����������������������" 

  

�������� � ����������������" 

"�����������������������������    

������������������������ � �  
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� "� 	�" � &��*&��*
� �"	��" � &��*&*
( �&�*&��*
� &*&*� 

� " � �&*( &��� �* 

� � � �"�������� � ��� � " 

vr % �0 � 0
1  r Fkk �1 � N

I ij  Qyu  n h XkbZ “kr Z ls cfU/kr  gksd j  mfPp"B  eku  nsXkkA 

mn kgj .k%& ;fn  Qyu  � � 4&�0�1*�� � �01�0�1 r Fkk “kr Z " �
=&�0�1*� �0 ( �1 � �� r ks bl “kr Z ;k cU/ku  ls cU/k d j  Qyu  ds vfr eku  Kkr  

d jsaA  

gy&  ySXkszUt  Qyu  Q � fn ;k gqvk Qyu  (R ¼n h gqbZ “kr Z½ 

;gk¡ Q � �01��0�1 ( R�� � �0 � �1� 

vfr eku ksa d s fy;s vko“;d  “kr sZ  

LQ
L�0 � " � �0 � �1 � R � " 

;k ��������������������������������0 � �1 � R ��������&�* 

LQ
L�1 � "� � ���0 �  R � " 

 

;k      �������������
"��
1 � R��:::::::::::���� 

LQ
LR � " � � ���0 � �1 � " 

 

;k           � � �0 ( �1��::::::::::::����� 

 

��� r Fkk &��* ls         

�0 � �1 � ��0
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;k      

  

 

�1� d k eku  ����� esa j [ku s ij 

� � �0 ( �����0

� 

;k  6�0 � � 

     �0 � E
Y ��

0
1��� 

vr % �1 �� N
�

�

1 ��
N
I���� 

 

i;kZIr  “krZ ;k f} r h; d ksfV d h “kr Z  

  ,sls lUn HkkZs esa ;fn  gsfl;u  lkj f.kd  �STUU� d k � " r ks Qyu  d k eku  mfPp"B   gksXk 

vkSj  ;fn  STUU  " r ks Qyu  d k eku  fu fEu "B  gksXkkA 

4-8 vkfFkZd vuqiz;ksx 

 vkaf“kd  vod yu  d h lgk;r k ls miHkksDRkk d k O;ogkj ]  mRiknd  d k O;ogkj ] 

vYikf/kd kj ] foHksn kRed  ,d kf/kd kj ]  vkMh ekWXk yksp bR;kfn  d k v/;;u  fd ;k tk 

ldr k gSA  

4-8-1 vkMh ekWXk yksp%  

mn kgj .k%& oLr q � d k ekax Qyu  6� �  � "��!� ( "��!� 

gks r ks !� �  r Fkk !� � � ij  � d s ewY; d s lkis{k � d h vkMh ekax d h yksp  

Kkr  d hft ,A 

gy%&   � d s ewY; d s lkis{k � d h vkMh ekaxk d h yksp��������������� 

���� ���������bT0bT/ ���
M/
M!   

��0

� �1 
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ekaxk lehd j .k esa��!� ,oa !� d s eku  j [ku s ij 

6� �  � "��&*( "��&�* 

�  � "�� ( � � �� 

RkFkk  
bT0
bT/ �

b
bT/ �V � "���!� ( "��!�W"��� 

  ��� � ���"�� 6 I
1�I�Y � "����� 

u ksV % vkMh ekaxk yksp /ku k Red  gksu s ij  oLr q,a LFkku kiUu  gksr h gSa vkSj  _.kkRe d  gksus 

ij  iwjd  gksr h gSA 

4-8-2 miHkksDRkk O;ogkj%&  

mn kgj .k%& mi;ksfXr k Qyu  � � ���d s fy;s � vkSj  ��d s fy;s  lhekUr  mi;ksfXkr k 

Kkr  d hft ,A  

gy%  

��� �
be
b� � � RkFkk ��� �

be
b� � � 

mn kgj .k%&  miHkksD Rkk Q y u�� � �1 ( ��� ( �1 d s fy;s  lhekUr  izfr LFkkiu  n j 

Qyu  Kkr  d hft , r Fkk � � � ,oa � �  ij  lhekUr  izfr LFkkiu  d h nj  Kkr 

d hft ,A  

gy%  fn ;k gS � � �1 ( ��� ( �1 

r V LFkr k odz ds ,d  fcUn q ls nwljs fcUn q ij  t ku s esa d qy mi;ksfXkr k esa ifj orZu 

�� � " 

 �� � be
b� � ��� ( be

b� � ��� 

vc 
be
b� � � ( �� 

r Fkk   
be
b� � �� ( �� 

vr %  �� � &� ( ��*��� ( &�� ( ��*��� 

;k     � &� ( �*��� ( &�� ( ��*��� 
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;k    
+�
+� � �

&1�.N�'
&N�.I�' 

vc � � � ,oa�� � �ij  
+�
+� � � 

&1�E.N�1'
N�E.I�1 � �

Y.0)
0N.R 

� �
��

�
 

mn kgj .k% ;fn  miHkksDr k d k mi;ksfXkr k Qyu  � � �1 ( ��� gks r Fkk oLr q �� d h 

d her  !� � �	 oLr q � d h d her  !� � � 

vkSj  mld h vk; 1 40  gks r ks � r Fkk � d h og ek=k  Kkr  d hft , ft l ij  miHkksDRkk 

d h lar qf"V  vf/kdr e gksA 

gy%  fn ;k gS !� � �	 !� � � r Fkk vk; 5 � ��" 

vr % izfrcU/ku  Qyu  gksXkk& �� ( �� � ��" 

fn ;s gq;s mi;ksfXkr k Qyu�� � �1 ( ��� d ks bl izfr cU/k ls cU?k d j  vf/kdr e 

d jus gsr q ySXkzsUt  Qyu& 

Q � �1 ( ��� ( R&��" � �� � ��* 

blds vf/kd r ehdj .k gsr q vko“;d  “kr sZ  

¼d ½   
bc
b� � " � � ( �� � �R � " 

;k  
1�.E�

I � R ������� �� &�* 

¼[k½  
bc
b� � " � �� � ��R � " 

;k     
E�
N � R ��������� &��* 

  Lkehd j .k &�*� ,oa &��* ls  

� ( ��
�

�
��
�

 

;k   �"� ( ��� � �� 

;k    �� � ���� 
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;k 

 

¼Xk½  
bc
bd � " � ��" � �� ( �� ��&���* 

Lkehd j .k&  &���* esa � � 0N
1 � j [ku s ij���" � �1� 0N1 � ( �� 

��� � ��" 

� � ��"
��

� � 

r Fkk  � � 0N
1 � � � ��" 

vr % � � �"�r Fkk  � � � 

lUrqf"V  vf/kdr ehd j .k gsr q f} r h; dze d h “kr Z 5S5 � " gksu h pkfg,A bld s fy;s  

L1Q
L�1 � 	�����

L1Q
L�L� � � 

L1Q
L�1 � 	�����

L1Q
L�L� � � 

vRk%   

5S5 � 

 

 

� 

 

 

� " � �&���*� �&� � �"* 

vr % � � �"� r Fkk � � � ij 

� � ��


� 

 

"������������� � �������������� ����    

����������������������������������������� 

����������������������������������������" 

  
"�����������������������������    

���������������������������� 

5���������������������������" 
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��" � �" � ��" � " n h Xk;h vk; lhek ls izfr cfU/kr  gksd j  miHkksDRkk d h 

lar qf"V  vf/kdr e gksXkhA 

4-8-3  odz ds urksnj@mUurksnj gksus dh “krsZ 
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iqu % lehdj .k &�* r Fkk &��*� ls  

� ( ��
�

�
��
�

 

;k       

� ( ��
�� �

�

�
 

;k 

          

 

mn kgj .k% Qyu 

" �
4&�	�*���1�1 � �	 t gk¡ �	�  " r Fkk � vpj  gSA  d k ij h{k.k d hft , fd  D;k 

;g Qyu  r V LFkr k od z gks ld r k gS\ 

gy%  ;gk¡  �1 � � � �1�
� ��

�� � " � � 

;k                 
+�
+� � �

�
� � " 

r Fkk 
+��
+�� � �

�"���������'/
��'!

�� � �
�"���������!

��/

��  

� �
�1 ( �1

�E �
�

�E � " 

vFkkZr  fn ;k X;k Qyu  ewy fcUn q d s izfr  ur ksn j  gS vr % fn ;k Xk;k Qyu  rV LFkr k odz 

u gha gks ld r k gSA 

4-8-4 mRiknu dk fl}kUr%&  vkXkr ksas d h lhekUr  mRikn dr k] 

¼d ½  mRikn u  d k lUrqyu ] lhekUr  rd u hd h izfr LFkkiu  nj ] r Fkk leksRikn  od z d h ewy 

fcUn q ds izfr  mUUkr ksnj r k vkfn  B hd  blh izd kj  Kkr  d h t kr h gS t Sls miHkksDr k 

O;ogkj  esa v/;;u  fd ;k gSaA 

��%�� � ���[�
��f

�

I� I�X
I� I�X ��

�[
�f 
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¼[k½  m Rikn u  d h yksp%  ;fn  mRikn u  d h ek=k ; � 4�Y	Z� t gk¡ Y Je  r Fkk � 

iw¡t h d h ek=k gS r ks 

Je d s lkis{k mRikn u  yksp ���
_K
_g ������

g
K����;k 

12

13
2

3

 ;k 
Wh3
6h3  

Ikw¡t h d s lkis{k mRikn u  yksp ���
_K
_H ������

H
K����;k 

12

14
2

4

 ;k 
Wh4
6h4  

¼Xk½  d kWc&MXkyl mRikn u Qyu  %&  

��� ; � -&g�i'
K � �Y��j ,d  lekax mRikn u  Qyu  gksr k gS ftld h lekaxr k dh 

d ksfV  �> ([� gksr h gSA  [fo|kFkhZ bld k lR;kiu  Lo;a dj sa]   

���� ;fn  > ([  � r ks ′iSekus d k o/kZeku  izfr Qy′( ;fn  > ([ � � r ks ′iSeku  

d k fLFkj  izfr Qy′ r Fkk ;fn   > ([ � � r ks iSeku s d k àkleku  izfr Qy izkIr  gksr k 

gSA [fo|kFkhZ Lo;a ij h{k.k d jsa]   

&���*� d kWc&MXkyl mRiknu  Qyu  ls izkIr  leksRikn  ln So ewy fcUn q ds izfr  mUu r ksn j 

gksr s gSA 

; � �Y� �j 

LkeksRikn d  od z d s lHkh fcUn qvksa ij  mRikn u  L r j  leku  gksr k gSA vr % �; �
_K
_g � ��Y ( _K

_i ��Z � " 

;k  �� �j � > Y0"��Y ( �� Y�[�j"0�� � " 

;k 
+i
+g � �

�i
jg � "��7�>	[	Z	 Y  "� 

RkFkk 
+�i
+g� �

+
+g �M�

�i
jgN � � �

j �
+
+g �9

i
g: � 9� �

j: 9Y� +i+g � Z: 

�
>�>[? GY� >�> Z

[Y ?� ZH
Y1  
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�
� >>[? G� >>[ ( �? ZH

Y1  "� 

vr % d kc MXkyl ls izkIr  leksRikn d  od z ewy fcUn q d s izfr  ln So mUu r ksn j  gksr s gSA  

u ksV %& fj t  j s[kk;sa leksRikn  od zksa d s ml HkkXk d ks j s[kkafd r  djr h gS t ks ewy fcUn q ds 

izfr  mUur ksn j gksr k gSA vFkkZr  blds fd lh Hkh fcUn q ij mRiknu  rd u hd h lhek ds 

vUn j  gksXkkA 

&�Q*� bl Qyu  d h lhekUr mRikn dr k;sa ��g � �K
g � RkFkk ��i � jK

i  ,oa 

mRikn u  yksap Je d s lkis{k �> r Fkk iw¡t h ds lkis{k � [ gksr h gSA [fo|kFkhZ bldk 

lR;kiu  Lo;a d j sa]  

&Q*�� d kWc&MXkyl mRikn u  Qyu  esa t c > ([ � � gksr k gS r ks ;g ,d  j Sf[kd  

lekax Qyu  gksr k gS vkSj  ;ksx izes; d k ikyu  d j r k gS( vFkkZr ~ 
_K
_g � Y (

_K
_i �Z � ; 

[fo|kFkhZ Lo;a ij h{k.k d jsasa] t ks izfr f"B r vFkZ”kkL=  d  forj .k fl} kUr  d h iqf"V  djr k 

gS] ft lds vu qlkj  mRikn u  ds d kj .kksa��d ks mu d h lhekar  mRikn d r k d s vu qlkj  

ikfj r ksf"kd  ckWV u s ls lEiw.kZ mRikn u  for fjr   gks t krk gSA 

&Q�*��izkfr LFkkiu  d h yksp vkSj  d kWc&MXkyl mRiknu  Qyu 

��izkfr LFkkiu  d h yksp L � +	5
3

�	

5

3



+	63
65


�	
63
65



�

+	5
3

�	

5

3



+	WLkl
�WLkl 

7 LkUr qyu  ��#% � h3
h5 RkFkk ��#% � Wh3

Wh5   

vr %        >�
+	5
3

���	

5

3



+	763
765


�	
763
765



 

vc��g � �K
g  r Fkk ��i � jK

i  izfr LFkkfir  d ju s ij  
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L � ��ZY���
Z
Y�

��>
;
Y[;

Z
���
>

;
Y[;

Z
�

 

;k  ��������    

L � ��ZY���
Z
Y�

>�[���ZY��>�[� �ZY��
 

� � 

d kWc&MXkyl mRiknu  Qyu  ds fy;s izfr LFkkiu  d h yksp ln So ��� gksr h gSA 

&Q��*�����d kWc&MXkyl mRiknu  Qyu  d k foLr kj  iFk ,d  lh/kh j s[kk gksr k gSaA  

  foLr kj  iFk lh/kh j s[kk gksu s d s fy,   

¼Lkad sr  ; � 6Y�Zj vkSj  ykxr  j s[kk �g� Y ( �i �Z � E� vkSj  mRiknu  ds 

lar qyu  gsr q ykxr  izfr cfU/kr  mRiknu  vf/kd r ehdj .k d h n `f"V  ls ySXkzsUt Qyu  

Q � 6Y�Zj ( R&� � �g� Y ( �i �Z* 

ij  vko“;d  “kr ksZ ds } kj k 
�T
g�h3 �

jT
i�h5 

i
i �

jh3
�h5 � vpj      

      vr % d kWc&MXkyl mRikn u  Qyu  d k foLr kj iFk ,d  lh/kh j s[kk gksXkk D;ksafd  

vkXr ksa d k vu qikr  fLFkj  cu k j gr k gSA 

4-8-5 foHksnkRed ,dkf/kdkj%& ,d  foHksn kRed  ,d kf/kd kj h d k ykxr  Qyu  � � 4�;� 

t ks ;� ek=k �� ewY; ij  fod z; dj r k gS t gkW � � �		�	� � � � � ckt kj ksa d h 

la[;k gSA  

vr % mRiknu  ; � \;�  

r Fkk  � � \�� � \�� �;� 

ykHk &�* � vk; &�*� ykxr  ��� 
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d qy ykHk vf/kd r e gksu s dh vko“;d  “kr sZ        

L�
L;� � " � 

L
L;� &\��*� L

L;� � &�*� L;
L;� � " 

� ���� ��E � "� 

����������������������������������������������������  ��� � �E 

vFkkZr  ��� � ��1 � ������/ � �E 

   ,d  ,d kf/kd kj h ds fy, Hkkj r  esa mld s mRikn u  � d s fy;s ekax Qyu  �0 �
�" � "��;0 RkFkk u siky esa mlh mRi kn u  ds fy, ekax Qyu  �1 � � � ;1� gS] 

t cfd  � d h mRiknu  ykxr  izfr  bd kbZ  gS r Fkk fLF kj  ykxr  100  gS r ks lar qyu  esa 

d qy mRiknu  Hkkj r  o u siky esa fod z; ewY; RkFkk d qy ykHk d h Xk.ku k d hft ,A  

gy%  d qy vk; �� Hkkj r  esa vk;(u siky esa vk;  

;k  � � &�" � "��;0*;0 ( &� � ;1*;1 � �";0 � "��;01 ( �;1 � ;11 

YkkXr  Qyu  � � "" ( ;  t gkW  ; � ;0 ( ;1 

ykHk � � � � E 

� �";0 � "��;01 ( �;1 � ;11 � "" � ��;0 ( ;1�  

YkkHk vf/kd r ehdj .k gsr q vko“;d  “kr Z  

                    
bX
bK� � " � � � ;1 �  � " 

;1 � � � �� 
; � ;0 ( ;1 � 
 ( �� � �"�� 

�0 � �" � "����"� 

� �" � � � � 

�1 � � � �� � ��� 

ykHk��� � ��
 ( ��� 6 �� � �" (  6 �"��� 

� �
 ( ���� � �� 
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4-8-6 vYikf/kdkj%& vYikf/kd kj h ckt kj esa ekax Qyu  � � 4�;� r Fkk vYikf/kd kfj;ksa 

d s ykxr  Qyu  �� � 4��;��  

t gkW � � �		�	 � � �� � �"  gS r ks vYikf/kd kj h ckt kj  esa n ks fLFkfr ;kW  gk s 

ldr h gS% 

&�* t c ,d kf/kd kj h Lor a= : i ls O;ogkj  dj rs gS v FkkZr  nwlj ksa d s fd z;k d yki d ks 

u tj  van kt  djr s gSA ,sls esa izR;sd  vYikf/kd kj h Lor U= : i ls vius ykHk d ks 

vf/kd r e djr k gS] vFkkZr  lar qyu  d h vko“;d  “kr Z ij      
bX�
bK8 � " 

b�
K8 � &�� � E�* � "          ¼t gkW �� � � osa vYikf/kd kj h d h d qy vk; 

� �� ;�? 

� ���� � �E�  

r Fkk i;kZIr  “krZ  

b�X
b8�
� " �  

b
K8 �&��� ��E�* � " 

� �
bWL8
bK8 �

b
K8 �E� 

����  t c vYikf/kd kj h lafU/k d j  ys& ,slh fLFkfr  esa lHkh vYikf/kd kj h feydj  m|ksXk 

d s d qy ykHk d ks vf/kd r e d jsXs ft ld s fy, m|ksXk d s d qy ykHk d ks izR;sd 

vYikf/kd kj h ds mRikn u  d s lkis{k vf/kd r e gksu k pkfg;sA , slh fLFk fr  esa  lar qyu  d h 

vko“;d  “kr Z  
bX
bK8 � " � �

b
K8 �� � @��� 

�t gkW � � �� ;���r Fkk  ; ��@;��  

� 
L
;� ���

�
; ���

�;
I;� �

L
;� �@�� � "� 

              � �� ��E� � "    

� �� � �E0 � �E1 � �����E/3� � �" 
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i;kZIr  “krZ 
b�X
b8�
� " 

� 
L
;� &�� ��E�* � " 

� 
L
;� ��� � L

;� �E� 

mn kgj .k%& ,d  } ;kf/kd kj h ckt kj  d k ek¡Xk Qyu  ! � �� � "��; r Fkk n ksu ks Qek sZ 

d s ykxr  Qyu  d ze“k% �0 � � ( "���;013 r Fkk����
���
�1 � ��� ( "���;11 gSa 

lar qyu  d h fLFkfr  esa Qek sZ d s mRikn u  Lrj  r Fkk ykHk Kkr  d hft ,A ;fn  ¼A½ QesZ Lor a= 

O;ogkj  djsaA ¼AA ½  

QesZ lafU/k d j  ysA 

gy%  ckt kj  ek¡Xk Qyu  ! � �� � "��; r Fkk ; � ;0 ( ;1 QeksZ d s ykxr  Qyu  

�0 � � ( "���;013 r Fkk����
���
�1 � ��� ( "���;11 gSA 

¼A½ t c QesZ ,d  n wljs ls Lor a= j gdj  viu k viu k ykHk vf/kd r e  d jr h gSA r ks 

�0 � �0 � E0 � &�� � "��;*;0 � &� ( "���;01* 

;k �0 � ��;0 � "���&;0 ( ;1*;0 � � � "���;01 

;k �0 � ��;0 � ��"�;01 � "��;0;1 � � � � � � ����� 

ykHk vf/kd r e gksu s d h vko“;d  “kr Z& 

I�
I;0 � " � 

I
I;0 &��;0 � ��"�;01 � "��;0;1 � �* � " 

� �� � ��;0 � "��;1 � " 

� ��;0 ( "��;1 � �� � � � � ������ 

blh izd kj  �1 � &�� � "��;*;1 � ���� ( "���;11� 

;k �1 � ��;1 � "��;0;1 � "��;11 � � � "���;11 

;k �1 � ��;1 � "��;0;1 � ���;11 � ��� � � � � � ����� 
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r Fkk 
_X�
_K� � " � 

_
_K� �&��;1 � "��;0;1 � ���;11 � ���* � " 

;k �� � "��;0 � ��;1 � " 

;k "��;0 ( ��;1 � �� � � � � � &�Q*  

Lkehd j .k ���� r Fkk ��Q� d ks gy d jus ij  ;0 � � r Fkk ;1 � ��
 r Fkk d qy 

mRikn u  ; � �"�
  

ckt kj  ewY; ! � �� � "��&� ( ��
* � !�� 

izFke QeZ d k ykHk& Lkehd j .k ��� esa ;0 r Fkk ;1� d k eku  j [ku s ij  �0 � ���
 

r Fkk blh izd kj  Lkehd j .k ����� esa ;0 r Fkk ;1� d k eku  j [kus ij  �1 � ��� 

QeksZ d h lhekUr  vk; ��0 � ���	�����1 � �� 

¼AA½ t c n ksu ks QesZ lafU/k d jds m|ksXk d k ykHk vf/k d r e d jr h gS 

� � � � E t gk¡ E � �0(�1 

;k � � &�� � "��;*; � �� ( "���;01 ( ��� ( "���;11� 

;k � � ��; � "��;1 � "���;01 � "���;11 � �� � � � � ��&Q* 

Lak;qDRk ykHk vf/kd r ehd j .k d h vko“;d  “kr Z% 
_X
_K� � "�r Fkk 

_X
_K�  

vc 
_X
_K� � "� � 

_
_K� &��; � "��;1 � "���;01 � "���;11 � ��* � " 

� �� � ; � ���;0 � " 

� ����;0 ( ;1 � �� � � � � �����Q�� 

r Fkk 
_X
_K� � "� � 

_
_K� &��; � "��;1 � "���;01 � "���;11 � ��* � "   

� �� � ; � ���;1 � " 

� �;0 ( ��;1 � �� � � � � ��� �Q��� 

Lkehd j .k �Q�� r Fkk �Q��� d ks gy d jus ij  

;0 � P)
0Z r Fkk ;1 � YY

0Z r Fkk  ; � 0NY
0Z  
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vc Ik;kZIr  “kr Z%&�����
_�X
_K�� � " r Fkk �����

_�X
_K�� � " 

� �
I

I;0 &�� � ; � ���;0* 

� " � � � ��� � " 

r Fkk  

I
I;1 &�� � ; � ���;1* 

� " � � � ��� � " 

Lkehd j .k &Q* esa ;0	 ;1� r Fkk ; d s eku  j [ku s ij 

Lak;qDRk ykHk  � � ���"� 

4-9 vH;kl iz”u 

��� fj Dr  LFkku ksa d ks Hkfj ,A 

¼d ½ Qyu  � � ����d k � d ksfV  d k vod yt  ------------ gksXkA���� ���/�����                          

¼[k½ t c oLrq � d s ewY; esa o`f) gksu s ij  oLr q � d h ekax c<  t k;s r ks n ksu ks oL r q;sa 

,d  nwljs d h ------------------ oLr q,a d gyk;sXhA¼iwj d @LFkkukiUu ½ 

¼Xk½ d kcW&MXkyl izkfr LFkkiu  d h yksp ----------- gksr h gSA ¼bd kbZ@“kwU;½  

¼?k½ ;fn  fd lh mRikn u  esa lekaxr k d h ?kkr  1-5  gks r ks ;g Qyu  mRikn u  ds ------------ 

gq, izfr Qy nsXkkA ¼?kV rs@c< rs½  

¼³½ leksRikn  od zksa ,oa le&ykxr  js[kkvksa d s Li“ kZ fcUn qvksa d s fcUn q iFk d ks ---------------- 

d grs gSA ¼foLr kj  iFk@fj t  js[kk½  

¼2 ½ fu Eu  d Fku  esa lR; ,oa vlR; d ks fpfàr  d hft ,A 

¼d ½ d kWc&MXkyl mRikn u Qyu  d h lekaxr k d h dksfV  ln So bd kbZ gksr h gSA ¼ lR;@ 

vlR; ½ 

¼[k½ iwj d  oLr qvksa d s fy;s  vkMh ekax d h yksp _.kkR ed  gksr h gSA ¼lR;@vlR;½ 

¼X½ izfr LFkkiu  izHkko ln So /ku kRed  gksr k gSA ¼lR;@vlR;½ 

¼?k½ ykHk v f/kd r ehdj .k d h vko“;d  “kr Z ��  �E gSA ¼lR;@vlR;½ 
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¼³½ vkaf“kd  vod yu  fd lh cgqpj h; Qyu  esa lHkh pj ksa es a ,d  lkFk ifj or Zu  ds 

ifj .kke Lo: i Qyu  esa gks u s okys ifj or Zu  d h nj  d ks cr kr k gSaA ¼lR;@vlR;½ 

4-10 vH;kl iz”uksa ds mRrj%  

¼1 ½  ¼d ½ ��  ¼[k½ L Fkku kiUu   ¼Xk½ bd kbZ   ¼?k½ c< r s  ¼M½ foLr kj  iFk 

¼2 ½  ¼d ½ vlR;  ¼[k½ lR;  ¼Xk½ vlR;  ¼?k½ vlR; ¼M½ vlR;  

4-11 lkajk”k  

bl bd kbZ ds v/;;u  d s Ik“pkr ~ vki vakf“kd  vod yt  iw.kZ vod yu  ,oa muds 

vkfFkZd  vu qiz;ksx ls lqifjfpr  gks Xk;s gSA vFkZ“kkL= esa cgq/kk ,d  ls vf/kd  pj ksa d h 

ckr  gksr h gS] t Sls] miHkksDr k fl)kUr  esa miHkksDr k } kj k n ks oLr qvksa d s fofHkUu  la;ksxkas d k 

iz;ksxk] mRikn u fl)kUr  esa mRikn d  } kj k izk;% n ks lk/ku ksa iw¡t h r Fkk Je d k iz;ksx ,oa 

ek¡Xk Qyu  esa oLr q d h ek¡Xk  d k viu h d her  d s vyk ok vU; d bZ pj ksa t Sls& vk;] : fp 

vkfn  ij  fu HkZj  gksu k bR;kfn A ,sls f} pj h; ;k cgqpj h; fl)kUr ksa d s fo“ys "k.k gsrq 

vkaf“kd  vod yt  ,oa iw.kZ vod yt  izkIr  dj us d h fof/k;k¡ vR;Ur  lgk;d  fl) gksxss A  

4-12 “kCnkoyh  

foHksnkRed ,dkf/kdkj& tc ,d kf/kd kj h } kj k ,d  gh oLr q d h fHkUu  ckt kj ksa esa] t gk¡ 

ek¡Xk d h n “kk;sa fHkUu &fHkUu gksa v yx&vyx d her  ij  cspk t k;sA 

vYikf/kdkj& ckt kj  d h ,d  fof“k"V  n “kk ft lesa d qN fod zsr k gks t ks ,d  n wljs d h 

yXkHkXk LFkku kiUu  oLrq;sa cspr s gksA  

lekaxk Qyu& ft u  Qyu ksa d s lHkh in ksa d h ?kkr  leku  gksA 

vkMh ek¡Xk yksp& t c fdlh oLr q d h ek¡Xk esa ifj or Zu  d k izfr “kr  fd lh n wlj h oLr q ds 

ewY; esa ifj or Zu  d s izfr “kr d s lkis{k fu d kyk t k;A 

4-13 Lkgk;d xzzUFk  

1 - feJ] t s-ih-] Xkf.kr h; vFkZ”kkL=] lfgR; Hkou  ifCy d s”ku A 

����������	�
��� � ������������������������������������������������� ���������� 
3 -   vxzzoky] Mh-vkj -( Xkf.kr h; vFkZ”kkL=] o`Un k ifCyd s”kUlA 

4 - esgr k] ch-lh- ,oa en u kuh] t h-,e-d s( vFkZ”kkL= es a izkj fEHkd  Xkf.kr (  

y{ehu kj k;.k vXkzoky ifCyd s”kUl 



प�रमाणा�मक �������                                                               MAEC104 

उ
राखंड मु� िव�िव�ालय                                                                   ����

6 - Mk0  ,l-,u- yky] Mk0 ,l-ds- pr qosZn h ,oa Mk0  ,l- ds- yky( vkfFkZd  fo” ys’k.k d h 

r du hfd ( f”ko ifCyd s”kUlA 

4-14 lUnHkZ XkzUFk  

1 - egs”k pUn z( esgj ks=k] izd k”k u kj k;.k( vFkZ”kkL=h ; Xkf.kr ( mRrj  izns”k fg Un h XkzaFk 

vd kn eh] y[kuÅ A 

���������	��m�n� ����o�p��q���m� � ��������������	�����������r�s��������� �t�����s������� ��utv�� 
��	���������
����������� 
��������m� �� � ����������������������������r���s����������  
���		�����m�
� ��������������	����	q����r���s���������  �����		�����nw�� o��� ����� 
��n������ ��	p����n�� ���x��������	����������r������������	������������������  
s�����������m��y � zuoo�v��{�n��p��q������ 
4-15 fucU/kkRed iz”u 

iz”u 1%  ;fn  fdlh QeZ d k mRiknu  Qyu  ; � �ZY1 ( Z1 gks tgk¡  mRikn u  esa 

n ks lk/ku ksa Z r Fkk Y d k iz;ksx gks  j gk gk s r ks  n ksu ks lk/k u ksa d h lhekUr  mRikn d r k Kkr 

d hft ,A 

iz”u 2%  Qyu  6 � �01 � �0�1 ( �11 d k izFke ?kkr  d k dqy vod yu  Kkr 

d hft ,A 

iz”u 3%  Qyu  " � 
�E ( �� � ��1�1 ( � es m fPp"B ] fu fEu "B  ,oa d kB h fcUnq 

d k ij h{k.k d hft ,A 

iz”u 4% Qyu�Y � 4&�	�*� Y � �E (3�1 d ks lhek �� ( �� � " ls ckW/kd j 

cfU/kr  fu fEu"B  Kkr  d hft,A 

iz”u 5% fd lh miHkksDr k d k mi;ksfXr k Qyu  � � 4&;0	 ;1* � �K�K� 

gSA ;fn  oLr q ;0 d h d her  � : 0  r Fkk ;1 d h d her  5  :0  ,oa miHkksDRkk d h vk;1 0 

: 0  gks r ks miHkksDRkk } kj k vf/kd r e lar qf"V  gsr q ;0 r Fkk ;1 d h miHkksX d h ek=k Kkr 

d hft ,A 

iz”u  6% d kWc&MXkyl mRikn u  Qyu  6 � �Z�Yj d h lekaxr k d h t kWp d hft ,A 

;fn  >� "��� r Fkk [ � "�
�� gks r ks ;g mRi kn u  Qyu  iSekus d s d Sls izfr Qy d ks 
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n ”kkZ;sXkA mij ksDRk Qyu  esa  Je �Y� RkFkk  iwWt  �Z� d s lkis{k mRikn u  d h yksp Kkr  

d hft ,A 

iz”u 7% fdlh ,d kf/kd kj h ,d  gh oLr q d ks n ks fHkUu &fHkUu  ckt kj  esa  fHkUu &fHkUu  ewY; 

ij  cspr k gS ;fn  n ksu ks ck t kj ksa d s ekax  Qyu  �0 � 
" � ��0�r Fkk �1 � �
" �
"�1 gks vkSj  d qy ykxr  Qyu �" ( "��0 ( �1�� gks r ks ,d kf/kd kj h } kj k n ksu ks 

ckt kj ksa esa  r Fkk ewY;] ek=k ,oa ykHk Kkr  d hft ,A  

iz’u8 % fd lh f} ;kf/kd kj h ckt kj  esa izpfyr  ekax Qyu  ,oa ykxr  Qyu  fu Eu fyf[kr  gSaA  

� � !" � "���;0 ( ;1�� 

                 ���������0 � "��;0   

�1 � "��;1 

;fn  n ksu ks fod zsr k ,d  n wlj s ls Lor U= gksd j  fu .kZ; ysa r ks  n ksu ks d s ykHk  vf/kd r ehdj .k 

d jus okys  ewY; r Fkk ek=k ,a Kkr  d hft ,A 
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bdkbZ & 5  lekdyuu % vo/kkj.kk ,oa fuoZpu 

5-1   izLrkouk 

5-2   mn~ns”; 

5-3   lekdyuu vo/kkj.kk 

5-4   vfuf”pr lekdyu  

5-5   lekdyuu ds dqN fu;e  

5-6   dqN Qyuksa ds lekdyu   

5-7   izfrLFkkiu }kjk lekdyuu  

5-8   [k.M% lekdyuu  

5-9   HkkXk nsdj ldkdyu  

5-10  vkaf”kd fHkUuksa }kjk lekdyuu  

5-11  lkjka”k  

5-12  lUnHkZ XkzUFk  

5-13  vH;kl ds fy, iz”u  
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5.1 izLrkouk 

vkfFkZd  r F;ksa d s fo’ys"k.k  esa gesa  vu sad ksa ckj  lw{e ls O;kid  vkSj  O;kid  ls lw{e d h 

vksj  vku k iM+r k gSA vR;Ur  lj y :i esa d qy ykxr  ls lhekUr  ykxr  r Fkk d qy vkxe 

ls lhekUr vkxe Kkr  d jr s gSaA vod yu  d k v/;;u  d jrs le; geus ns[kk fd  dqy 

ykxr  @ vkxe  fn ;s gksu s  ij  lhekUr  ykxr  @ vk xe d k eku  Kkr  fd ;k tk ld r k 

gSA lekd yuu ] vod yu  d h mYV h izfØ ;k gS ft lesa ;fn  lhekUr  ykxr @vkxe fn ;k 

gks r ks d qy ykxr @vkxe Kkr  fd ;k t k ld r k gSA 

5.2   mn~ns”; 

 izLr qr  bd kbZ ds v/;;u  } kj k ikBd  & 

⇒ lekd yuu  D;k gS\ 

⇒ vo/kkj .k] fu oZpu  r Fkk ewy fu ;e 

⇒ fofHkUu  lekd yuu  Kkr  dj us d h fof/k d h t kud kj h izkIr  djsxsas aA  

5-3  lekdyuu vo/kkj.kk 

lekd yuu  d h vo/kkj .kk okLr o esa bld s n ks fHkUu  y{k.kksa vkSj  n ks fHkUu  iz;ksxksa esa 

fu fgr  gSA ,d  n`f"V  esa lekd yu  ,d  fu f”pr   HkkSfXd  vfHkO;fDr (Summation 

expression) d k lhekafd r  ewY; gS] t ks Xf.kr h; fo’ys"k.k esa n `f"V Xkspj  gksr k gS] 

vkj s[kh; (diagrammatic) 'kCn koyh esa  ,d  oØ  d s Hkhr j  ds {ks=Qy  d ks O;Dr  d jr k 

gSA bl n `f"V d ks.k ls lekd yu  d ks fu f”pr   lekdyu  (definite integral) d grs g SaA  

n wljs n `f"Vd ks.k ls lekdyu u  vod yu d h mYV h izfØ ;k gSA fdlh pj ds Qyu  dk 

vod yt  mlh pj  d k Qyu  gksr k gSA ;fn bld k O;qRØ e izkr  fd;k t k, r ks nwlj k 

Qyu  ,slk izkIr gksr k gS ft ud k igyk Qyu  vodyt  FkkA ;fn vod yt  dk vfLr Ro 

gS r ks n wlj k Qyu  gh lekd yu  gksr k gS vkSj  bl n `f"Vd ks.k ls lekd yu  d ks vfu f”pr  

lekd yu d gr s gSaA lekd yu  izkIr dj us d h izfØ ;k d ks lekd yu u d gr s gSaA bl 

izd kj  lekd yu  d h vo/kkj.kk fu f”pr   r Fkk vfu f”p r  lekd yu  esa fu fgr  gSA 

 



प�रमाणा�मक �������                                                               MAEC104 

उ
राखंड मु� िव�िव�ालय                                                                   ����

 

5-4   vfuf”pr lekdyuu (Indefinite Integral) 

ge igys v fu f”pr   lekd yu u  d ks gh ysa A ;fn  F(X), X d k ,slks Qyu  gks  fd  

 
d

F(x) f (x)
dx

=  

Rkks F(X) d ks X ds lkis{k izfr  vod yt  (antiderivative) ;k f(X) d k lekd yu 

d grs gSa vkSj  lkad sfr d  : i ls bl izd kj  fy[kr s gSaA 

 F(x) f (x) dx= ∫        (1) 

leh0  (1) ls iz;qDr  lad sr ksa d k vFkZ bl izd kj  gS & 

(i)  f(X)  lekd yuu  fd , t kus okys Qyu  d ks O;Dr  dj r k gS bls lekd yuu 

(Integrand) Hkh d gr s gSaA 

(ii)  dX  ;g O;Dr  djrk gS fd  lekd yuu  X d s lkis{k fd ;k t k j gk gSA 

(iii)  f  lekd yu u  d s fpUg d ks O;Dr  djr k gS t ks vod yu  izfØ ;k d k foij hr  gSA 

(iv)  dX, X d k vod y gS vr % f(X) d X d ks ewy  Qyu  F(X) d k vod y Hkh d gk 

t k ldr k gSA bl izd kj  & 

 d F(x) f (x)dx=  

;k F(x) f (x)dx= ∫  

F(x),f (x) d k X ds lkis{k vfu f”pr   lekd yu  gSA ;gk¡ ;g /;ku  nsu s ;ksX; ckr  gS 

fd  & 

 
d

f (x)dx f (x)
dx

  =
 ∫  

 pw¡fd  vfu f”pr  lekd yu u d k d ksbZ fu f”pr   vad kR ed  eku  u gha gksr k ¼bld k 

d kj .k ;g gS fd  Qyu X ds lkFk ifj ofrZr gksr k gS½ blfy, lekd yu u  ds lkFk ,d 

fLFkj kad  (Constant) C t ksM+ n sr s gSa vFkkZr ~ & 

 f (x)dx F(x) C  = +
 ∫  
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 C d ks j [kus d k d kj .k bl izd kj  Hkh le>k t k ld rk gSA 

Qyu  2 2x ,x 3+  vkSj  2x 6+  ij  fopkj d jsa r ks r hu ksa d k vod yt 2X gh gSA bl 

izd kj  vod yt  leku  j gr s gq, Hkh Qyu  esa fLFkj kad   d h fHkUu r k LokfHkd  gS] blfy, 

ge lekd yuu  ds lkFk fLFkj  in  t ksM+ n sr s gSaA fLFkj  in  ds t ksM+us d h ckr  d ks 

vkj s[kh; i)fr  ls Hkh le>k t k ld r k gS ysfd u ge ;gk¡ mld h t: jr  eglwl u gha 

d j  j gs gSaA 

5-5   lekdyuu ds d qN fu;e  

ft l izd kj  ge vod yu  d ks d qN fu ;eksa d h lgk;rk ls lqfo/kkiwoZd  le> ysr s gSa mlh 

izd kj  lekd yu u  ds Hkh viu s d qN fu ;e gksr s gSaA ;s fu ;e cgqr  dqN vod yu  d s 

fu ;eksa ij  fu HkZj  d jrs gSaA  

(1) ?kkr kad  fu ;e (Power Rules) 

 geu s n s[kk fd  ;fn   

 
d

F(x) f (x)
dx

=  r ks 

 f (x).dx F(x) C= +∫  

eku  ysr s gSa 
n 1x

F(x)
n 1

+

=
+

 

vr %  
n 1

nd x
x

dx n 1

+ 
= = + 

 ;fn   n 1≠ −  

blfy,  
n 1

n x
x dx c (n 1)

n 1

+

= + ≠ −
+

 

bl fu ;e ds vk/kkj  ij  

 
3

2 x
x dx c

3
= +∫  

 
6

5 x
x dx c

6
= +∫  
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2

3 x
x dx c

2

−
− −

= +∫  bR;kfn  

bl vk/kkj  ij  lekd yuu  dj rs le; X d s ?kk r kad  esa ,d  t ksM+d j  u;s 

?kkr kad  ls HkkX n sr s gSa vkSj  ,d  fLFkj  in  t ksM+ n sr s gSaA 

 t Sls  
4 1 5

4 x x
x dx c c

4 1 5

+

= + = +
+∫  

fVIi.kh 

;fn  Qyu  d s lkFk d ksbZ fLFkj  in  d k xqq.kk gks r ks lekd yu u  dj us le; fLFkj  in  d ks 

ckgj  ys ysr s gSa t Sls & 

 
25x

5x dx 5 x dx c
2

= = +∫ ∫  

(b)  ;fn d soy fLFkj kad  d k lekd yuu  dj u k gks r ks mld s lkFk 1.dx∫  vk t kr k gS 

ft ld k lekd yu  X gksXkkA 

 
0 1 1

0 x x
1.dx x dx c c

0 1 1

+

= = + = +
+∫ ∫  

  x c= +  

bl izd kj   16dx 16.1 dx 16x c= = +  

(2)  pj/kkrkadh; fu;e (The EXponential Rule) 

 ge t ku rs gSa fd  & 

 x xd
e e

dx
=  

blfy,    x x
e dx e c, dx= +∫  

(ii)    x x

e

d
a a log a

dx
=  

 x x

ea log a a c= +∫  

vFkok  
x

x

e

a
a dx c

log a
= +∫  
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(3)  y?kqXkq.kdh; fu;e (The Logarithmic Rule) 

 ge t ku rs gSa fd  & 

 
d 1

log x
dx x

=  

vr %   
1

dx log x c
x

= +∫  

(4)  nks Qyuksa ds ;ksxk vFkok vUrj dk lekdyuu   

 [ ]1 2 1 2f (x) f (x) dx f (x)dx f (x)dx± = ±∫ ∫ ∫  

bl izd kj  n ks Qyu ksa d s ;ksx vFkok vUr j  d k lekdyu u  mu  Qyu ksa ds vyx&vyx 

lekd yu  d k ;ksx vFkok vUr j  gksr k gSA 

 mnkgj.k% & 

 fu Eu  Qyu ksa d k X d s lkis{k lekd yu  Kkr  d hft ,A 

(i) X
7
, X

-6
, 16X

3
, 5X

-2

(ii) X
3
 + 3X

2
 + 7 

(iii) (5-2X) 

(iv)
1

x x

(v)
2

1 1 1

x x 17
+ −  

(vi)
3

x 25e x+  

(vii) 3

2

6
x 5x

x
+ −  

(viii)
9

1 1
x5

x 3 x
+ +  

(ix) x 2 x5 bx 5e+ +  

(x) 2 c
ax bx

x
+ +  
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gy & 

(i)  
8

7 x
x dx c

8
= +∫   D;ksafd  ge t ku rs gSa fd   

n 1
n x

x dx c
n 1

+

= +
+∫  

    
6 1 5

6 x x
x dx c c

6 1 5

− + −
= + = +

− +∫  

    
4

3 3 416x
16x dx 16 x dx c 4x c

4
= = + = +∫ ∫  

    
1

2 2 15x
5x dx 5 x dx c 5x c

1

−
− − −= = + = − +

−∫ ∫  

      
5

c
x

−
= +  

(ii)  3 2 3
(x 3x 7)dx x dx 7dx+ + = +∫ ∫ ∫  

 3 2
x dx 3 x dx 7 1dx= + +∫ ∫ ∫  

      
4 3 4

3x 3x x
7x c x 7x c

4 3 4
= + + + = + + +  

(iii) (5 2x)dx 5dx 2 xdx− = −∫ ∫ ∫  

 
2

22x
5x c 5x x c

2
= − + = − +  

(iv)  

3
1

3 2
2

3

2

1 1 x
dx dx x dx c

3x x 1x
2

−
+−

= = = +
− +

∫ ∫ ∫  

     

1
12

2
x

c 2x c
1

2

−
−

= + = − +
−

 

(v)  
2 2

1 1 1 1 1 1
dx dx dx 1dx

x x 17 x x 17

 
+ − = + − 

 
∫ ∫ ∫ ∫  

      2 1 1
x dx dx 1dx

x 17

−= + −∫ ∫  
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 1 1
x log x x c

17

−= − + − +  

      
1 1

log x x c
x 17

= − + − +  

(vi)  
33

x x e25e x dx 5 e dx x dx
 

+ = + 
 
∫ ∫ ∫  

     

5

2
x xx 2 5

5e c 5e c
5 5 2

2

= + + = + × +  

(vii)  ( )3

2

dx
x 5x 6

x
+ −∫  

      
3

2 2 2

x 5x 6
dx

x x x

 
= + − 

 
∫  

      21
xdx 5 dx 6 x dx

x

−= + −∫ ∫ ∫  

      
2

1x
5log x 6x c

2

−= + + +  

      
2x 6

5log x c
2 x

= + + +  

(viii)  5

9

1 1
x dx

x 3 x

 
+ + 

 
∫  

       
91 5

32 2x dx x dx x dx
−−

= + +∫ ∫ ∫  

       
1 7

22 2
2 1

2x x x c
7 2

−= + − +  

   7

2

2 2 1
x c

7 2xx
= + − +  

(iX) x 2 x
(5x bx 5e )dx+ +∫  



प�रमाणा�मक �������                                                               MAEC104 

उ
राखंड मु� िव�िव�ालय                                                                   ����

 x 2 x
5x dx b x dx 5 e dx= + +∫ ∫ ∫  

 
x 3

x

5

e

5 bx
5e c

log 3
= + + +  

(X) 
2ax bx c

dx
x

 + +
 
 
∫  

 
1 1 1

2 2 2 2ax .x dx bx.x dx cx dx
− − −

= + +∫ ∫ ∫  

 
3 1 1

2 2 2a x dx b x dx c cx dx
−

= + +∫ ∫ ∫  

 
5 3 1

2 2 2
2 2

ax bx 2cx c
5 3

= + + +  

5-6 dqN Qyuksa ds lekdyu  

 (i) n n 11
(a sb) dx (n 1)(a bx) c

b

++ = + + +∫  

 (ii) sin x dx cos x c= − +∫

 (iii) cos x dx sin x c= +∫

 (iv) tan x dx log cos x c= − +∫

 (v) sec x. tan x dx sec x c= +∫

 (vi) cosec x.cot x dx cosec x c= − +∫

 (vii) 2
cosec x dx cot x c= − +∫

 (viii) 2
sec x dx tan x c= +∫  

5-7  izfrLFkkiu }kjk lekdyuu  

lk/kkj .kr ;k f (x)dx∫  d ks ge ,d  n wljs Qyu  f (u)du  esa cn y ld r s gSa ;fn  X d ks 

mfpr  : i esa u  } kj k izfr LFkkfir  fd ;k t k ldsA ;g fof/k fo”ks’kd j  n ks Qyu ksa d s 
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xq.ku Qy d k lekd yu  Kkr  dj us esa mi;ksxh gksr h gSA mgkgj .k } kj k ge bls vklku h 

ls le> ldrs gSaA  

;fn  gesa 2 33x (x 7)dx+  d k eku  Kkr  dju k gks r ks eku  ysr s gSa & 3t x 7= +  

;k 2dt 3x dx=  ¼vod y (differential) d k iz;ksx d j us ij ½ bls ge bl : i esa  Hkh 

n s[ksa 3t x 7,x= +  d s lkis{k  t  d k vod yt   

 2dt
3x

dx
=  ;k   2dt 3x .dx=  

t d k eku  ewy Qyu  esa j [ku sa ij  ¼/;ku  j gs dX  d ks Hkh dt ds lUn HkZ esa cn yu k iM+r k 

gS½ 

 tdt∫  D;ksafd   23x dx dt=  

 
2 2 2t (x 7)

c
2 2

+
= + =  

blh izd kj  ;fn  7
(2 3x) dx+∫  d k eku  Kkr  dju k gks r ks 

 2 3x t+ =  eku  ysr s gSaA  

;k   3dx dt=   ;k  
dt

dx
3

=  

iqu %  7 7dt 1
t . t dt

3 3
=∫ ∫ , 

 
8

81 t 1 1
c t c (2 3x)8 c

3 8 24 24
+ = + = + +  

;fn    ax
e dx∫  Kkr  dj u k gks r ks & 

 t ax=  

 dt adx=   ;k  
1

dx
adt

=  

 ax t t tdt 1 1
e dx e . e dt e c

a a a
= = = +∫ ∫  
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       ax1
e c

a
= +  

mn kgj .k & 

fu Eu  Qyu ksa d k X d s lkis{k lekd yu  Kkr  d hft , & 

 (i) 
2 2x 5 x 3 5x4xe .8xe .e+ +

 (ii) 2 3(3x 1)(x x)+ +

 (iii) 5

6

1
3x 2x

x
+ +

 (iv) 2 34x 2(x 3)+

gy & 

 (i) 
2x 5

4xe dx
+

∫

eku  fy;k fd  & 

 2t x 5= +  

 dt 2x dx=  

;k 4XdX = 2dt ¼2  ls n ksu ksa r j Q xqq.kk dju s ij ½ 

vr %  
2x 5 t t

4xe dx e .2dt 2 e dt
+ = =∫ ∫ ∫  

  
2t x 52e c 2e c+= + = +  

   
2x 3

8xe dx
+

∫  

eku  fy;k fd   2t x 3= +  

 dt 2xdx=  

;k     8xdx 4dt=  

 
2x 3 t t t

8xe dx e 4dt 4 e dt 4e c
+ = = = +∫ ∫ ∫  

 
2x 34e c+= +  

 5x
e dx∫  
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eku  fy;k fd   t 5x=  

 dt 5dx=  ;k  
dt

dx
5

=  

 5x t t tdt 1 1
e dx e . e dt e c

5 5 5
= = = +∫ ∫ ∫  

   5x1
e c

5
= +  

(ii) 2 3
(3x 1)(x x) dx+ +∫  

eku  fy;k fd   3t x x= +  

 2dt (3x 1) dx= +  

 2 3
(3x 1)(x x) dx+ +∫  

 
2 3 2t (x x)

tdt c c
2 2

+
= = + = +∫  

bl iz”u  d ks ,d  vU; rj hd s ls Hkh gy fd ;k t k ld r k gSA 

 2 3
(3x 1)(x x) dx+ +∫  

 5 3 3
(3x 3x x x) dx= + + +∫  vkil esa Xkq.kk d j us ij  & 

 5 3 3
3x dx 3x dx x dx xdx= + + +∫ ∫ ∫ ∫  

 
6 4 4 23x 3x x x

c
6 4 4 2

= + + + +  

 
6 4 4 2x 3x x x

c
2 4 4 2

= + + + +  

 
6 4 2x 4x x

c
2 4 2

= + + +  

 
6 2

4x x
x c

2 2
= + + +  
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3 2(x x)

c
2

+
= +  

(iii)   
5

6

3x 1
dx

x 2x

+

+∫  

eku  fy;k fd  & 

 6t x 2x= +  

;k 5dt (6x 2)dx= +  

 5dt
(3x 1)dx

2
= +  

vr %  
5

6

3x 1 1 dt 1 1 1
dx . .dt log r c

x 2x t 2 2 t 2

+
= = = +

+∫ ∫ ∫  

 61
log (x 2x) c

2
= − +  

(iv) 2 3
4x (x 3)+∫  

eku  fy;k fd  & 

 3t x 3= +  

 2dt 3x dx=  

;k 2 dt
x dx

3
=  

;k 2 4
4x dx dt

3
=  

vr % 2 3
4x (x 3) dx+∫  

 
1 1

2 2
4 4

t . dt t dt
3 3

= =∫ ∫  

 

3
32
2

4 t 4 2
. c . t c

33 3 3

2

= + = +  
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3

3 2
8

.(x 3) c
9

= + +  

fu Eu  d ks gy d hft , & 

 (i) 
2

xdx

(1 x )+
∫

 (ii) x
e dx∫

 (iii) 
3x

3x

3
dx

e 6+∫

 (iv) 
1

log xdx
x∫

gy & 

 (i) 
2

xdx

(1 x )+
∫  

eku  fy;k fd   2t 1 x= +  

 dt 2xdx=  

;k 
dt

xdx
2

=  

vr % 
2

xdx

(1 x )+
 

 
1

2
1 dt 1

t dt
2 2t

−

=∫ ∫  

 
1 1

2 2
1

.2t c t c
2

= + = +  

 2
(1 x ) c= + +  

(ii) x
e dx∫   

eku  fy;k fd  & 



प�रमाणा�मक �������                                                               MAEC104 

उ
राखंड मु� िव�िव�ालय                                                                   ����

 
x

2e dx= ∫          
x

t
2

=  

 
1

dt dx
2

=   ;k  dx 2dt=  

vr % 
x

x 2x dx e dx=∫ ∫  

 t t
e .2dt 2e dt= =∫  

 
x

t x22e c 2e c 2 e c= + = + = +  

(iii)  
3x

3x

e
dx

e 6+∫  

eku  fy;k fd   3xt e 6= +  

 3xdt 3e dx=  ;k  3x dt
e dx

3
=  

vr %  
3x

3x

e 1 dt 1 1
dx . dt

e 6 t 3 3 t
= =

+∫ ∫ ∫  

 3x1 1
log t c log(e 6) c

3 3
= + = + +  

(iv) 
1

log xdx
x∫

 

 tdt= ∫  D;ksafd   t log x=  

 
2t 1

c dt dx
2 x

= +  

 21
(log x) c

2
+  

5-8    [k.M%  lekdyu  

;g fof/k d kQh izpfyr  gSA bld k iz;ksx n ks Qyu ksa  d s xqq.ku Qy d k lekd yu  Kkr 

d jus esa  fd ;k t kr k gSA ;fn  X d s n ks Qyu  u vkSj  v gksa r ks ge t ku r s gSa fd  & 

 d(uv) = udv + vdv (differential ds fu ;e d s vu qlkj ½ 
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vc udv = d (uv) - vdu 

lekd yu  d jus ij  & 

 udv uv vdu= −∫ ∫  

blh [k.M d ks [k.M% lekd yu  d grs gSaA  

[k.M% lekd yu  d ks lqfo/kkiwoZd  fu Eu  : i esa fy[kk t k ldr k gSA 

 
du

uvdx u vdx .vdx dx
dx

 
= −   

∫ ∫ ∫      (i) 

vFkkZr ~ n ks Qyu ksa d s xq.ku Qy d k led yu 

 = igyk Qyu  × n wlj s Qyu  d k lekd yu  � igys Qyu  d k vod yt  vkSj 

n wljs Qyu  d s lekd yu  d s xq.ku Qy d k lekd yuA 

 ;gk¡ leh0  (1) esa u vkSj v n ksu ksa X d s Qyu gSaA ;gk¡ ij  ,d  ckr  /;ku nsu s 

;ksx; gS fd  ge n ksu ksa Qyu ksa esa ls fd lh d ks igyk vkSj  fdlh d ks n wlj k Qyu  eku 

ldr s gSa ysfd u  nwlj k Qyu  mls gh eku u k pkfg, ft ld k lekd yu  lqfo/kkiwoZd  Kkr 

fd ;k t k ld sA 

mn kgj .k% & 

(1)  fu Eu  d k eku  Kkr  d hft , &  

 3
(i) x ex dx∫      (ii) log x dx∫     3

(iii) log x dx∫  

 
1

2(iv) (x 3) (x 1) dx+ +∫    2
(v) x log x dx∫  

gy 

 3
(i) x ex dx∫  

;gk¡ ij  vXkj  geus X
3 d ks nwlj k Qyu eku k r ks n wljs fgLls d s lekd yu  esa X d h 

?kkr  c<+r h t k,XhA X
3 d ks igyk Qyu  eku  ysa r ks [ k.M’k% lekd yu  d h fof/k } kj k & 

 3 x 3 x 3 xd
x e dx x e dx x e dx dx

dx

 
= −   

∫ ∫ ∫ ∫  



प�रमाणा�मक �������                                                               MAEC104 

उ
राखंड मु� िव�िव�ालय                                                                   ����

   3 x 2 x 3 x 2 x
x e 3x e dx x e 3 x e dx= − = −∫ ∫  

   3 x 2 x 2 xd
x e 3 x e dx x e dx dx

dx

  
= − −   

  
∫ ∫ ∫  

   3 x 2 x xx e 3 x e 2xe dx = − −
 ∫  

   3 x 2 x x
x e 3x e 6 xe dx= − + ∫  

   3 x 2 x x xd
x e 3x e 6 x e dx x e dx dx

dx

  
= − + −   

  
∫ ∫ ∫  

  3 x 2 x x xx e 3x e 6 xe e dx = − + −
 ∫  

  3 x 2 x x xx e 3x e 6xe 6e c= − + − +  

  x 3 2e (x 3x 6x 6) c= − + − +  

 (ii) log x dx 1.log x dx=∫ ∫  

;gk¡ ij   log X d ks igyk Qyu  eku u k iM+sXkk  vr % 

 
d

log x dx log x 1.dx log x log x 1.dx dx
dx

 
= −   

∫ ∫ ∫ ∫ ∫  

        
1

log x.x .x.dx
x

= − ∫  

   x log x 1.dx x log x x c= − = − +∫  

    x (log x 1) c= − +  

     3 3
(iii) log x dx 1.log x dx=∫ ∫  

    3 3d
log x 1.dx log x 1.dx dx

dx

 
= −   

∫ ∫  

    
2

3

3

3x
log x .x .xdx

x
= − ∫  

    3 3
x log x 3 1.dx x log x 3x c= − = − +∫  
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    3x (log x 3) c= − +  

 
1

2(iv) (x 3)(x 1) dx+ +∫  

    
1 1

2 2
d

(x 3) (x 1) dx (x 3)(x 1) dx dx
dx

 
= + + − + + 

 
∫ ∫  

    
3 3

2 2
2 2

(x 3). (x 1) 1 (x 1) dx
3 3

= + + − × +∫  

    
3 3

2 2
2 2

(x 3)(x 1) (x 1) .dx
3 3

−
= + + − +∫  

    
3 5

2 2
2 2 2

(x 3)(x 1) . (x 1) c
3 3 5

= + + − + +  

    
3 5

2 2
2 4

(x 3)(x 1) (x 1) c
3 15

= + + − + +  

    
3

2
2

(x 1) (3x 13) c
15

= + + +  

 2 2 2d
(v) x log x dx log x xdx log x xdx dx

dx

 
= −   

∫ ∫ ∫ ∫  

    
2 2

2

2

x 1 x
log x 2x dx

2 x 2
= − ∫  

    2 21
x log x xdx

2
= −  

    
2

2 21 x
x log x c

2 2
= − +  

    2 21
x (log x 1) c

2
= − +  

5-9   Hkkx nsdj lekdyu (Integration by Division) 

fd lh mfpr  fHkUu kRed  :i okys Qyu  e sa ;fn  va ”k  d h mPPkr e ?kkr ] gj  d h mPpr e 

?kkr  ls vf/kd  gks r ks va”k  esa gj  d k HkkXk n sdj  lekd yu  izkIr  fd ;k t k ld r k gSA 



प�रमाणा�मक �������                                                               MAEC104 

उ
राखंड मु� िव�िव�ालय                                                                   ����

mn kgj .k ds r kSj  ij  
x 1

x 1

+

−∫  fopk j  dj saA ;gk¡ v a”k vkSj  gj  n ksu ksa esa x d h ?kkr  leku 

gS vr % (X+1) esa (X-1) ls HkkXk fd ;k t k ld r k gS vFkkZr ~ &   

 
x 1 2

 = 1 + 
x 3 x-1

+

−
 vr %  

 
x 1 2

dx 1 dx
x 1 x 1

+  
= + 

− − 
∫ ∫  

 
1

 1dx + 2  dx
x-1

= ∫ ∫  

 ( ) x + 2 log x-1 c= +   

5-10  vkaf”kd fHkUuksa }kjk lekdyu (Integration by Partial Fractions) 

vkaf”kd fHkUu ksa } kj k lekdyu  d h j hfr  d kQh mi;ksxh gSA ;fn mfpr  fHkUu  esa gj  dh 

?kkr  n ks ;k n ks ls vf/kd  gks] r Fkk gj  d k xq.ku [k.M fd ;k t k ld s r ks ml mfpr  fHkUu 

esa ifj ofr Zr  d jd s mu d k lekd yu  fd ;k t k ld r k gSA 

vkaf”kd  fHkUu ksa d s ckj s e sa oS ls r ks i;kZIr  foospu  cht Xkf.kr  esa fe ysXkk y sfd u  la{ksi esa ge sa 

Hkh le> ysu k vko”;d  gSA 

 
m m 1

0 1 n

n n 1

0 1 n

x x .....

x x .....

−

−

α + α + α

β + β + β
 

bl rj g d s fHkUu  d ks] ftlesa m r Fkk n /ku  iw.kZ la[;k,¡ gks vkSj  0 1 0 1, ,.... , ....α α β β  

vpj  gksa] ifj es; cht h; fHkUu  (rational algebraic fraction) d grs gSaA ,sls 

fHkUu kRed  O;atd  d k lekd yu  mls fHkUu ghu HkkXk vFkkZr ~ cgqin  (Polynomial) vkSj 

vkaf”kd  fHkUu ksa  esa  r ksM+d j  fd ;k t k ldr k gSA cht Xkf.kr  gesa cr kr k gS fd  gj sd  cgqin 

d s ,d ?kkr (linear) vkSj f} ?kkr (quadratic) xq.ku [k.M fd , t k ld rs gSaA ;g Hkh 

gks ld r k gS fd  d qN xq.ku [k.M d bZ ckj  vk, vr % vkaf”kd  fHkUu ksa d s ckj s es a d qN r F; 

fu Eu  gSa & 
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(i) ;fn  gj  esa viqu j koÙ̀k (non-repeated) ,d  ?kkr  Xkq.ku [k.M (X-a) d s laXkr 

vkaf”kd  fHkUu  
A

x − α
 : i esa gksr k  gS t Sls & 

1 A B

(x a)(x b) x a x b
= +

− − − −
 

5x A B C

(x a)(x b)(x c) x a x b x c
= + +

− − − − − −
 

(ii) gj  d s r ckj  iquj ko`r  (repeated) xq.ku [k.M (X-b) r ds laXkr  r 

vkaf”kd  fHkUu  d k : i bl izd kj  gksr k gS & 

31 2 r

2 3 r

AA A A
....

x b (x b) (x b) (x b)
+ + +

− − − −
t Sls 

2 2

2x A B

(x 3) x 3 (x 3)
= +

− − −
 

2 2

1 A B C

(x 2)(x 5) x 2 x 5 (x 5)
= + +

− − − − −
 

 (iii)  gj  ds viqu j ko`Ùk f} ?kkr  xq.ku [k.M (aX
2
 + bX +c)  d s laXkr  vkaf”k d  fHkUu 

d k : i & 

 
2

Ar B

ax bx c

+

+ +
  gksr k gS t Sls & 

 
2 2

x Ar B

x 5 x 5

+
=

+ +
 

 
2 2

1 A Bx c

(x 3)(x 3) x 3 x 3

+
= +

+ + + +
 

(iv)  gj  d ss ckj  iqu j ko`Ùk f} ?kkr  xq.ku [k.M d s laXkr  vkaf”kd  fHkUu  d k : i fu Eu  gksr k 

gS & 

 s s1 1 2 2

2 2 2 2 s

A x BA x B A x B
....

ax bx c (ax bx c) (ax bx c)

++ +
+ +

+ + + + + +
 

 2 51 1 2 2

2 2 2 2 5

A x BA x B A x B
....

ax bx c (ax bx c) (ax bx c)

++ +
+ +

+ + + + + +
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t Sls & 

 
2 2 2 2 2

x Ar B Cx D

(x 3) x 3 (x 3)

+ +
= +

+ + +
 

 
2 2 2 2 2

1 A Bx c Dx E

(x 2)(x 5) x 2 (x 5) (x 5)

+ +
= + +

− + − + +
 

mi;qZDr  fu ;eksa d s izek.k d h ;gk¡ vko”;dr k u gha gSA gesa bls T;ksa d k R;ksa eku  ysu k 

pkfg,A vka f”kd  fHkUu ksa d ks  gy d j ds A, B, C, D ;k A1, A2, A3 .... bR ;kfn  dk 

eku  Kkr  dj rs gSa ft lds fy, ge n ksu ksa i{ksa esa X d s  leku  ?kkr ksa d s xqq.kkad ksa d ks cj kcj 

d jrs gSaA d qN mn kgj .k ysd j  ge bls vklku h ls Li"V  dj  ld rs gSaA 

 mn kgj .k & 

 (1)  
2

x 5
dx

x 5x 6

+

+ +∫   d k eku  Kkr  d hft , & 

 gy & 

 ge fHkUu  
2

x 5

x 5x 6

+

+ +
  ij  fopkj  d jsaA  gj  d k xq.ku[k.M dj us ij 

 
2

x 5 x 5

x 5x 6 (x 2)(x 3)

+ +
=

+ + + +
 

 
x 5 A B

(x 2)(x 3) x 2 x 3

+
= +

+ + + +
  ¼fu ;e i ij  /;ku  nsa½  

 
A(x 3) B(x 2)

(x 2)(x 3)

+ + +
=

+ +
 

 
Ax 3A Bx 2B

(x 2)(x 3)

+ + +
=

+ +
 

pw¡fd  lehd j .k ds n k,a i{k (RHS) vkSj  ck,a i{k (LHS) esa gj  cj kcj  gS vr % & 

 x 5 Ax Bx 3A 2B+ = + + +  

;k (X 5) x(A B) (BA 2B)+ = + + +  

n ksu ksa r j Q X ds xq.kd  d ks cj kcj  d ju s ij 

 1  =  A + B        (i) 
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iqu % n ksu ksa r j Q fLFkj  in ksa d ks cj kcj  d jus ij  

 5  = 3A + 2B        (ii) 

leh0  (i) vkSj  (ii) d ks ;fn  gy d jsa ft lds fy, leh0  (1) esa 3  ls Xqq.kk dj ds bls 

leh0  (ii) esa ls ?kV k;k t k; r ks  

 5 = 3A + 2B        (i) 

 3 = 3A ± 3B        (ii) 

 2 = -B or B = -2   

B d k ;g eku  lehdj .k (i) esa j [kus ij  

 1 = A � 2   or  A = 1 + 2 = 3  

vr %    
x 5 3 2

(x 2)(x 3) x 2 x 3

+
= = −

+ + + +
 

blfy,    
2

x 5 1 1
.dx 3 dx 2 dx

x 5x 6 x 2 x 3

+
= −

+ + +∫ ∫ ∫  

   3log (x 2) 2log (x 3) c= + − + +  

   
3

2

(x 2)
log c

(x 3)

+
= +

+
 

(2)   
2

1 x
dx

(1 x)

+

−∫    d k eku  Kkr  d hft ,A  

gy& 

 
2 2

1 x A B

(1 x) 1 x (1 x)

+
= +

− − −
   [fu ;e (ii) ;kn  dj sa] 

   
2

A(1 x) B

(1 x)

− +
=

−
 

vr %     1 x A Ax B+ = − +  

   Ax A B= − + +  

vc  X d s Xq.kd  vkSj  fLFkj  in  d ks n ksu ksa r j Q cj kcj  dj us ij  

    A 1− =        (i) 
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    A B 1+ =        (ii) 

leh0  (i) r Fkk (ii) ls 

 A 1, B 2= − =  

vr %  
2 2

1 x 1 1
dx dx 2 dx

(1 x) 1 x (1 x)

+
= − +

− − −∫ ∫ ∫  

;fn           t 1 x= −  

   dt dx or dx dt= − = −  

 
2 2

1 x 1 1
dx ( ) 2 ( dt)

(1 x) t t

+
= − − + −

−∫ ∫ ∫  

   
2

1 1
dx 2

t t dt
= −

−∫ ∫  

   1log t 2t c−= + +  

   
t 2

log
t c

+
=

+
 

   
(1 x) 2

log
1 x c

− +
=

− +
 

  

5-11    lkjka”k    

⇒  lekd yuu ] vod yu  d h mYV h izfØ ;k gSA 

⇒  d ekd yu  } kj k lhekUr  ykxr  @ vkxe  fn ;s gksu s  ij  d qy ykxr  @ vkxe  

d k eku  Kkr  dj  ldrs gSa A  

⇒  lekd yuu  d h vo/kkj .kk fu f”pr  ,oa vfu f”pr  lekd yu  esa lekfgr  gSA 

⇒  d qN Qyu ksa d s lekd yu  n s[ksa  Section 5.6 A 

⇒  lekd yuu  d h izeq[k fof/k;k¡ gSa & (1) izfr LFkkiu } kj k lekd yu, (2) [k.M 

& lekd yu u ] (3) vkaf”kd  fHkUu  } kj k lekd yuu ] (4) HkkXk nsd j  lekd yuu A 
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⇒  lekd yuu  ds pkj  izeq[k fu ;e gksr s gSa & (1) ?kkrkad  fu ;e (2) pj ?kkr kad h; 

fu ;e] (3) y?kqXkq.kd h; fu ;e] (4) oks Qyu ksa d s ;ksx vFkok vUr j dk 

lekd yu A 

5-12 lUnzHkZ xzUFk 

1 -egs”k pUn z( esgj ks=k] izd k”k u kj k;.k( vFkZ”kkL=h; Xkf.kr ( mRrj  izns”k f gUn h XkzaFk 

vd kn eh] y[kuÅ A 

������������	�
� ������������	� � �������������������������������������� ��������������� ������� 

�������������������������� 

��������	� �� � �������������������������������������������  

	���������	��� 
��������������������������������������  ������������
 �� ���� ���� 

��
������ �������
�� 
��!����������������������������������������������������  

������������	��" � #�������$�
��������	� 

5-11 vH;kl ds fy, iz”u  

oLrqfu"B iz'u % 

1 - ;fn  ( )[ ] fxxf
dr

d
=,  gS] r ks bld k lekdyu u  D;k gksXk\ 

 (i) f(X) ¼ii½ f(X)+c ¼iii½f(X)+c ¼iv½ bu esa ls d ksbZ u gha 
2 - fu Eu  esa ls d kSu  lekd yuu  d k fu ;e gS& 

 ¼i½ ?kkr h; fu ;e ¼ii½ y?kqXkq.kd h; fu ;e ¼iii½ pj ?kkr kad h fu ;e

  ¼iv½ mi;qZDr  lHkh 
3 - pw¡fd  vfu f”pr   lekd yuu  d k d ksbZ fu f”pr   vad kRed  eku  u gha gksr k] blfy, 

lekd yu  d s lkFk ,d  -------------------- t ksM+ n sr s gSaA 

 ¼i½ pj  ¼ii½ fLFkj kad   ¼iii½ ?kkr kad ¼iv½ y?kqXkq.kd 

4 - (X-1) (X-2) d k lekdyu  D;k gksXkk\ 

 ¼i½ cx
xx

++− 2
2

3

3

33

  ¼ii½ cx
xx

++− 2
23

22

 

 ¼iii½ cx
xx

++− 6
23

33

  ¼iv½ X
3
 - 3X

2
 + 2X + c  

5 - ∫
4

1

xdr d k lekd yu  gksXkk 
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 ¼i½ 
14

3    ¼ii½ 
2

21    ¼iii½ 
3

16  

 ¼iv½ 
3

14  

mÙkj % 1 - ¼iii½] 2 - ¼iv½] 3 - ¼ii½] 4- ¼i½] 5- ¼iv½ 

lgh ¼T½ vFkok  Xkyr  ¼F½ fpfUgr  d hft ,& 
1 - vod yu  d h izfr ykse izfØ;k d ks lekd yu  d grs gSaA  

2 - ∫
a

a

dxxf )( d ks fu f”pr   lekd yu  dgr s gSa ft lesa a r Fkk b Øe'k% mPp ,oa fu Eu  

lhek,¡ d gykr h gSaA 

3 - ∫ =
a

a

dxxf ,0)(  lgh gSA 

4 - ;fn  oØ  y = f (X) vUr j ky (a, b) d s fy, /ku kRed  gS vkSj  oØ  X v{k ls 

Å ij  gS r ks ( )∫
b

a

dxxf /ku kRed  gksXkkA 

5 - vFkZ'kkL= esa d qy ykxr  Qyu  d k lekd yu  d ju s ij  lhekUr  ykxr Qyu 
Kkr  fd ;k t kr k gSA 

mÙkj % 1 - ¼T½] 2 - ¼F½] 3 - ¼T½] 4 - ¼T½] 5 - ¼F½ 

 (1)  fu Eu fyf[kr  d k eku Kkr  d hft ,A 

 
1

2

0
(i) x(x 6) dx+∫    

3
2x x

2
(ii) (e e )dx+∫  

 
4

1
(iii) xdx∫    

4

1

dx
(iv)

x
∫  

 
3

x

2
(v) xe dx∫    

b

a
(vi) log xdx∫    

 
1

0

dx
(vii)

1 x+∫     
5

24

x
(viii) dx

1 x+∫  

 
13

: (i)
4

Ans     
4

6 3 2c
(ii) e e e

2
− + −  

 
14

(iii)
3

        (iv) 2  

 2(v) e (2e 1)−     
b a

(vi) b log a log
e e

   
−   

   
 

 (vii) log 2     
1 26

(viii) log
2 17
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Ans: 
13

(i)
4
    

4
6 3 2c

(ii) e e e
2

− + −  

 
14

(iii)
3
    (iv)     2  

 2(v) e (2e 1)−     
b a

(vi) b log a log
e e

   
−   

   
 

 (vii) log 2     
1 26

(viii) log
2 17

 
 
 

 

(2)    fuEu oØksa ds Hkhrj dk {ks=Qy Kkr dhft, 

 4 31
(i) v x , 1 x 4 Ans.

5

 
= ≤ ≤   

 

 2(ii) v x 4x 5 2 x 1 [Ans.12]= + + − ≤ ≤  

 
2x 44

(iii) v 1 0 x 4 Ans.
2 3

 
= + ≤ ≤   

 

 2 28
(iv) y 9 x 1 x x Ans.

3

 
= − ≤ ≤   

 

(3)    y  dk eku crkb, ;fn & 

 3x 3dy
(i) 3e [Ans. y e x c]

dx
= = +  

 
3

2dy 5x
(ii) 5x 2 Ans.y 2x c

dx 3

 
= + = + + 

 
 

 
3

2dy x
(iii) x Ans. y c

dx 3

 
= = + 

 
 

 n n 1dy 1
(iv) (a bx) Ans.y (a bx) c

dx b(n 1)

+ 
= + = + + + 
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bdkbZ & 6 lekdyuu dk vkfFkZd iz;ksx 

 
 

6.1 izLrkouk 
6-2   mn~ns”; 
6-3   ykxr Qyu  
6-4   vkxe fo”ys"k.k  
6-5    vFkZ”kkL= esa fuEu izdkj ls lekdyuu dk mi;ksx fd;k tkrk gS 

6-5-1  ykxr Qyu  
6-5-2  vkxe Qyu  
6-5-3  YkkHk 
6-5-4  iwath lap;u  
6-5-5  isjsVks dk vk; forj.k dk fl)kUr 

6-6   vFkZ”kkL=  esa lekdyuu dk iz;ksx 
6-6-1  lhekUr Qyu ls dqy Qyu Kkr djuk 

6-7    {ks=Qy lekdyuu }kjk miHkksDrk dk vfrjsd  
6-7-1  miHkksDrk dk vfrjsd 
6-7-2  fuf”pr lekdyuu  

6-8    mRiknd dk vfrjsd 
6-9    lekdyuu dk vFkZ”kkL= esa iz;ksx  

6-10   fpUg  (Sign Convention) 
6-11   fuf”pr lekdyu & fo”ks’krk,¡ 
6-12   lkjka”k  
6-13   'kC}koyh 
6-14   vH;kl ds fy;s iz”u 
6-15   lanHkZ xzzUFk 
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6-1   izLrkouk 

iwoZ bd kbZ&5  esa geu s lekd yu  vo/kkj .kk ,oa fu oZpu  ij ppkZ d h FkhA izLrqr bd kbZ ds 

var XkZr ] ge lekd yu u ds vFkZ”kkL= esa izeq[k vi;ksxksa d h O;k[;k d jsxsasaA le kd yuu 

d h izfØ;k ds } kj k lhekUr Qyu ] vkSlr  Qyu  r Fkk d qy Qyu  Kkr  dj  ld rs gSaA 

6-2   mn~ns”; 

bl bd kbZ ds v/;;u ksaij kUr  ikBd  & 

1) d qy ykxr @vkxe Kkr  dj us d h fof/k t cfd  lhekUr  ykxr  fn ;k gksA  

2) fu f”pr   lekd yu 

3) lekd yu  {ks=Qy mikXke fof/k 

4) lekd yu  d s vFkZ”kkL=  e sa  fofHkUu  mi;ksx ij  t kudkj h izkIr  d jsxsasa A  

lekd yu ] vod yu  d h mYV h izfØ ;k gS fo"k; dks le>kus d s fy, d qN mn kgj .k 

(solved examples) fn;s Xk;s gSa] t ks lekd yu  d k vFkZ”kkL=  esa iz;ksx] le>usa esa 

lgk;d  gksxssaA vUr  esa ikB d ksa ls vuqj ks/k gS fd  vH;kl ds fy;s iz”u  r Fkk Loij h{k.k ds 

} kj k viu h {ker k d k vkdyu  Lo;a d jsaA  

6-3  ykxr Qyu 

ewy : i esa ykxr  Qyu  r Fkk vkxe fo’ys"k.k d s fo"k; esa ge t kur s gSaA ;gk¡  bu  ij 

laf{kIr  ppkZ ds mij kUr  ge lekd yu  } kj k bu d k eku  Kkr  dj us d h fof/k ij  ppkZ 

d jsxsasaA   

fu xZr  (output) r Fkk vkXkr ksa (inputs) ds chp Q yu kRed  laca/kksa d ks mRikn u  Qyu 

d grs gSa & Q = f(L, K) A t gk¡ Q mRikn u  d h ek=k] r Fkk L ,oe~ K Je r Fkk  

iw¡t h lk/ku ksa d h ek=k;sa gSaA   

fd lh fn ;s Xk;s mRikn u  Qyu  esa lk/ku ksa d h ek=k ij  gksu s okyk O;; mRikn u  d h 

ykxr  d k eki gksXkA bl izd kj  mRknu  d s vk/kkj  ij ykxr &Qyu d ks izkIr  fd ;k t k 

ldr k gSA vr % ykxr &Qyu  ,d  O;qRiUu  Qyu (derived function) gS] ft ls 

mRikn u &Qyu  ls izkIr  fd;k t k ldr k gSA  
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mRikn u &Qyu  d h r j g ykxr  Qyu  ds n ks : i gks ld rs gSa & vYid kyhu  ykxr 

Qyu  r Fkk n h?kZd kyhu  ykxr  Qyu A 

vYikd yhu  ykxr sa ¼izfr  bd kbZ½ & ;|fi d qy ykxr  oØ  cgqr  egRoiw.kZ gS ij  izfr 

bd kbZ ykxr  oØ  mis{kkd`r vf/kd  egRoiw.kZ gksr k gS] izeq[k vYid kyhu  ykxr sa gS & 

1. vkSlr  fLFkj  ykxr  
TFC

(AFC)
Q

−   t gk¡ Q  mRikn u  d h ek=k gSA 

2. vkSlr  ifj or Zu ”khy ykXkr  
TVC

(AVC)
Q

−  

3. vkSlr  dqy ykxr  
TC TFC TVC

(ATC) AFC AVC
Q Q Q

− = + = +  

4. lhekUr  ykxr  
dC

MC
dQ

−  t ks d qy ykxr  d k vod yu  gS 

6-4   vkxe fo”ys"k.k  

fd lh QeZ } kj k Ø ; d h XkbZ oLr qvksa d h d qy bd kb;ksa ls t ks vk; izkIr  gksr h gS mls 

d qy vk; d gr s gSaA 

d qy vk; (Total Revenue) = izfr  bd kbZ ewY; (P)×oLr q d h foØ ; d h XkbZ d qy 

bd kb;ksa d h la[;k (Q)  =  P × Q 

d qy vk; d ks ;fn  dqy foØ ; d h XkbZ bd kb;ksa ls HkkXk n s fn ;k t k; r ks izkIr  j kf”k 

vkSlr  vk; ds cj kcj  gksXhA 

vkSlr  vk; (AR)  = d qy vk; ÷ oLr q d h fcØ h d h XkbZ bd kb;ksa d h la[;kA 

;k 
TR P.Q

AR P
Q Q

= = =  ¼d her  izfr  bd kbZ½ 

lhekUr  vk; ls r kRi;Z d qy vk; d h ml o`f) ls gS t ks ,d  vfr fj Dr  bd kbZ d s foØ; 

ls izkIr  gksr h gSA  

 lhekUr  vk; n n 1(MR) TR TR −= −  

;fn  dqy vk; Qyu Kkr gS] r ks ,slh fLFkfr  esa] oL r q d h bd kb;ksa d s lkis{k d qy vk; 

d h ifj or Zu  nj  d ks ge lh ekUr  vk; d grs gSaA 
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d d

MR (TR) {f (Q)} f '(Q)
dQ dQ

= = = . 

6-5  vFkZ”kkL=  esa fuEu izdkj ls lekdyuu dk mi;ksx fd;k tk ldrk gS  

6-5-1  ykxr Qyu  

vod yu  dj rs le; gesa  d qy ds eku  } kj k lhekUr  d k eku  Kkr  gksr k gSA pw¡fd  

lekd yu  vod yu  d h foij hr  izfØ ;k gS] vr % lhekUr  d k lekd yu  dj ds gesa d qy 

d k eku  Kkr  gks ld r k gS & 

 
dc

MC
dx

=  

r ks     
dc

c MC.dx dx
dx

= = ×∫ ∫  

u ksV  & vYid ky esa d qy ykxr  d Hkh Hkh 'kwU; u gh gksr h D;ksafd  fLFkr  ykxr  d Hkh 'kwU; 

u gha gksr hA n h?kZd ky esa mRikn u  'kwU; gksu s d h n ”kk esa fLFkj  ykxr  'kwU; gk s ld r h gSA  

6-5-2   vkxe Qyu  

ft l izd kj  ge dqy ykxr  ds vod yu  ls lhekUr ykxr  Kkr  dj rs gSa mlh izdkj 

d qy vkxe d s  vod yu  ls lhekUr  vkxe Kkr  d j ld rs gSa] r Fkk lekd yu  fof/k l s 

lhekUr  vkxe ds } kj k d qy vkxe d k eku  Kkr  d j  ldrs gSaA ;fn ] lhekUr  vkxe 

dR
(MR)

dx
=  ds gSa r ks]  

dR
TR MR .dx dx

dx
= = ×∫ ∫  r Fkk X = 0 gksu s d h fLFkfr  esa 

TR = 0 gksXkA 

(i) d qy miHkksXk (TC) d k eku  Hkh lhekUr  miHkksXk (MC) ds lekd yu 

} kj k Kkr  fd ;k t k ldr k gSA 

         
dc

c dy
dy

= ×∫  

(ii) d qy mi;ksfXkr k (Tu) d k eku  lhekUr  mi;ksfXkr k (Mu) ds lekd yu 

} kj k fud kyk t k ld r k gS 

         
du

Tu dx
dx

= ×∫    
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(iii) d qy mRiknu  (TP) d k eku  lhekUr  mRikn u  (MP) d s lekd yu  } kj k 

Kkr  dj  ld rs gSa & 

dP
TP dq

dq
= ×∫  

6-5-3   YkkHk 

 ;fn  gesa fd lh QeZ d s vf/kd r e ykHk d k eku  Kkr  d ju k gS] r cfd  gekj s 

lhekUr  ykxr  ,oa lhekUr  vkxe Qyu  fn ;s gq, gSa & r ks 

 vf/kd r e ykHk =  d qy vkxe & d qy ykxr 

or  TR TCπ = −  

lekd yu  } kj k   
dR

TR dx
dx

= ×∫  

    
dc

TC dx
dx

= ×∫  

 
dR dc

dx TP dx
dx dx

π = × − = ×∫ ∫  

6-5-4   iwath lap;u  

iwat h ds okLr fod LV kWd esa gksu s okyh o`f) d ks iwat h lap;u  d grs gSaA iwat h lap;u  d h 

n j  d ks 
dk

dt
 } kj k fy[krs gSa t gk¡ k le; d k Qyu  gSA  

iwat h lap;u  d h n j  ogh gS t ks fu oy fu os”k (It) fdlh le; fcUn q ij  gksr k gSA 

 
dk

I(t)
dt

=  

;fn  d qy iwat h LV kWd  d k eku  fu d kyu k gks r ks iwat h  lap;u  d h nj  
dk

dt
 d k lekd yu 

Kkr  dju k gksXkk & 

 
dk

k(t) I(t) (dt) dt
dt

= = ×∫ ∫  

 k(t) dk= ∫  
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6-5-5  isjsVks dk vk; forj.k dk fl)kUr 

 isj sV ks d k vk; forj .k d k fl)kUr  V. Pareto } kj k fu Eu vk; forj .k dk 

fl)kUr  izfr ikfnr  fd ;k Xk;k & 

,d  fn ;s gq;s t u la[;k d s vkd kj  �a� es a �N� O;fDr  ft ud h vk; �X� ls v f/k d  gS &  

 N =  aX
-b t gk¡ �b� (population parameter) tu la[;k izkpy gS] 

ft ld k eku  1 -5  gSA 

(i)   d qy O;fDr  t ks  y1 vkSj  y2 vk; d s Lr j  d s vUr xZZr  gS & 

  
2

2

1 1

yy b
b

y y

x 1
ax dx a

b 1

−
−  +

= =  − + 
∫  

  1 b 1 b

2 1

a
y y

1 b

− − = − −
 

(ii)   dqy vk; t ks y d s  Lr j  ls Å ij  gS  

  t c N  =  aX
-b  r ks 

   x b 1 b 1dN a( b) dx abx dx− − − −= − = - 

eku  ysa fd ] b 1Ndx dN abx dx− −= =  t gk¡ dN O;fDr  la[;k esa NksV k ifj orZu  gS] 

t cfd  vk; esa o`f) gqbZ gksA 

gesa �dN izkIr  gksr k gS D;ksafd  vk; ds Lr j  esa o`f) gksu s ij  O;fDr  la[;k d e gksr h 

t kr h gS] d qy vk; d k Lr j X &   

 bxNdx abx .dx−=  

d qy vk; �y� d s Lr j  d s Å ij  
y

x.Ndx

∞

= ∫  gksXkh 

 b 1 b

y

ab
abx dx y

y 1

∞
− −= =

−∫
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6-6   vFkZ”kkL=  esa lekdyu dk iz;ksx 

⇒  lekd yuu  d h izfØ ;k }kj k ge lhekUr  Qyu  Kkr  gksu s ij  dqy Qyu ksa d k s 

Kkr  dj  ld rs gSaA 

t Sls   lhekUr  ykxr  
d

dq
=  ¼d qy ykxr ½ gksr k gS  

d qy ykxr  = ∫ ¼ lhekUr  ykxr  
d

dq
½  

q = dqy mRikn u  gSA  

⇒ lekd yu  &  {ks=Qy mikXke fof/k } kj k ge miHkksDr k d h cpr d ks ekaxk oØ 

d s } kj k Kkr  fd ;k t k ld r k gSA  

⇒ ;fn  gesa X-axis d s Å ij fd lh oØ  d s u hps] fd lh r an ge d k {ks=Qy Kkr 

d ju k gks r ks fu f”pr   lekd yu  } kj k fu d kyk t k ld r k gSA igys ge  lhekUr  

Qyu  Kkr  gksus ij  d qy Qyu ksa d ks Kkr  d jus d h fof/k d qN mn kgj .kksa } kj k 

Li"V  dj sxsasaA  

6-6-1 lhekUr Qyu ls dqy Qyu Kkr djuk &  

(i)  ;fn  MC   = 2ax + b r ks TC (2ax b)dx= +∫  

       2 ax bx c= + +  

(ii)  ;fn  MR   = -2 x +  α β r ks  

   2 - x x c.= α + β + TR ( 2 x )dx= − α + β∫  

(iii)  ;fn  MPS   = f(y) r ks S f (y)dy.= ∫  

mij ksDr  m)j .kksa } kj k] lhekUr  Qyu  Kkr  gksus d h fLFkfr  e sa d qy Qyu  d k eku 

fu d kyu k Li"V  fd ;k gSA  

mn kgj .k & ;fn  lhekUr  vk; Qyu  23
MR x 10x 100

20
= − + r ks  X = 10 ij  dqy 

vk; Kkr  d hft,A  
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gy X = 10 ij  d qy vk; Kkr  d jus ls iwoZ ge d qy vk; Qyu  d ks Kkr  d jrs gSaA  

r Ri’pkr ] dqy vk; Qyu  esa  X = 10  j [kus ij  g esa  1 0  bd kbZ foØ; d h d qy vk; 

Kkr  gks t kr h gS t c & 

23
MR x 10x 100

20
= − +  

TR= ∫( 23
MR x 10x 100

20
= − + ) dX= X

3
/20-5X

2
+100X 

TR = p.X. v FkkZr ~ X d k eku  'kwU; gk su s ij  d qy v k; Hkh 'k wU; gksr h gSA  TR Qyu  esa 

vpj  j kf”k vuqifLFkr  gksrh gSA bl d kj .k lekd yt  Qyu esa lekd yu  vpj  'C '

vu qikfLFkr  gSA  

vc X = 10 j [ku s ij   

TR= 10
3
/20 ─ 5.(10

2
 ) +100(10) 

     =1000/20 ─5(100)+1000 

     = 50-500+1000   = 550  

mnkgj.k % ;fn  ,d  mRiknd  d k lhekUr  ykxr  Qyu  2MC x 14x 111= − + gS r Fkk 3 

bd kbZ d h d qy mRiknu  ykxr  3 79  :0  gS r ks mRikn d  d k d qy ykxr  Qyu  Kkr 

d hft ,A  

gy & mRikn d  d k lhekUr  ykxr  Qyu ]  

         MC= X
2
 � 14X+111 

vr % TC= ∫( X2
 � 14X+111) dX 

          = X
2
/3 � 14( X

2
/2 + 111X +C)  

          TC = X
2
/3 � 7X

2
+111X+C 

6-7  {ks=Qy lekdyu }kjk miHkksDrk dk vfrjsd  Kkr djuk  
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mnkgj.k &  ,d  O;fDr d k ekax Qyu  
x

P 18
3

= − gSaA ;fn  O;fDr oLr q d h 3 0 

bd kb;k¡ Ø ; dj s r ks O;fDr  d k miHkksDr k vfr jsd  (Consumer�s Surplus) Kkr 

d hft ;sA  

gy & miHkksDr k vfr jsd  ls r kRi;Z ml d her  vUrj  ls gS] t ks miHkksDr k oLr q d h ,d  

fu f”pr   ek=k d s fy;s pq d kus d ks r Rij  gS] r Fkk t ks d her  og okLr o esa pqd kr k gSA  

miHkksDr k oLr q d h 30   bd kb;ksa ds fy;s t ks d qy dher  n su s d ks r Rij  gS] og X = 30 

ls X = 30  bd kb;ksa r d mRr j ksDr j  mPpr e d her ksa ds ;ksx d s cj kcj  gksXhA bl j kf’k 

d ks fu Eu  Nk;kafd r  {ks=Qy Chart-1 (Shaded Area) OBCD } kj k iznf”kZr  fd ;k 

X;k gSA ijUrq miHkksDr k okLr o esa 3 0  bd kbZ Ø ; dju s ij  t ks d qy d her  vn k d jr k 

gS] og vk;r  OACD d s {ks=iy d s cj kcj  gSA  

X = 30 ij  oLr q d h d her  Kkr dj us d s fy;s ge ekax Qyu  d s lehdj .k esa X = 

30j [kr sgSa&

 

6-7-1 miHkksDrk dk vfrjsd  

bl fl)kUr  d k izfriknu  izks0  ek”kZy } kj k fd ;k Xk;k gS] fd lh oLr q ls oafpr  j gu s d h 

vis{kk miHkksDr k t ks vf/kd r e d her  mld s fy;s pqd ku s d ks r S;kj  gS] vkSj  t ks d her  og 

okLr o esa pqd kr k gS] bu  n ksu ksa d her ksa d s vUr j  d ks gh miHkksDr k d h cpr  d grs gSaA  

B 

A 

C 

D Chart-1
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ek”kZy d h ifj Hkk"kk& &^miHkksDr k fd lh oLrq ls oafpr  j gus d h vis{kk ml oLr q d s fy, 

okLr o esa fn ;s Xk;s ewY; d h vfr fj Dr  t ks vf/kd  ewY; n sus d ks r S;kj  gks t krk gS] og 

bl vf/kd  lar qf"V  d h vkfFkZd  eki gS vkSj  bld ks miH kksDr k d h cpr  d gk t kr k gSA*  

mi;ksfXkr k fo”ys"k.k d s v Ur xZZr ] /ku  d h lhekUr  mi;ksfXkr k d ks fLFkj  eku d j  lHkh 

miHkksDr kvksa d k ,d  leku  mi;ksfXkr k Qyu  eku  fy;k t kr k gSA ekax oØ  } kj k ge 

fd lh oLr q d h ekax (X) ,d  n h Xk;h d her  (p) ij  Kkr  dju s gSaA  

;fn  p =f(X) oLrq d k ekaxk Qyu  gS] r Fkk miHkksDr k X0 ek=k d k Ø; 0P d her  ij  

d jr k gS r ks mld k d qy O;;&  

 0 0TE = P x  gksXk  

d qy miHkksDr k 0P  ls v f/kd  d her  n sus d h r S;kj ] gksaxss] ;fn  miHkk sDr k X ek= k Ø ; 

d j  pqd k gS] r ks og dX ek=k d ks fX (dX) d her ij  Ø; dju s d ks r S;kj  gksXkA bl 

izd kj  miHkksDr k } kj k fd;k X;k d qy O;;  X0 ek=k d s fy;s 
0x

0

f (x)dx∫  d s cj kcj  gksXkA  

t gk¡ miHkksDr k vfr j sd &  

 
0x

0 0

0

 f(x) dx-p  x .= ∫  

blh izd kj  ge fu f”pr   lekd yu  d h lgk;r k ls miHkksDr k vfr j sd  d k {ks=Qy 

fu d ky ld rs gSaA  

 
x

P = 18 -
3

 

;fn  x 30=  r ks 
30

P 18   =  18 - 10. 
3

= −  

        = 8  : 0  izfr  bd kbZ  

vr % 3 0  bd kbZ oLrq d s fy;s miHkksDr k t ks d her  n sus d ks r Rij  gS] og Nk;kafdr 

{ks=Qy OBCD d s cj kcj gS] ij Urq  
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{ks=Qy 
3030 2

0 0

x x
BODC  = 18- dx  =  18x-

3 6

  
   
   
∫  

   
2 230 0

18x30 18x0
6 6

   
= − − −   
   

 

   [ ]
900

 540-  - 0-0
6

 
=   

 

        [ ] 540 - 150  - [0] = 390= :0 

vr % miHkksDr k d k vfr jsd      390 - 240=  

           150=  : 0   

miHkksDr k vfr j sd  d ks ge f u Eu  izd kj  Hkh O;Dr  dj  ldr s gSa&  

 
x

0

CS = P(x)dx-P.x.∫  

t gk¡ CS, miHkksDr k d k vfrj sd gS] r Fkk P(x) ek=k d s : i esa miHkksDr k d k ekax Qyu 

gSA  

6-7-2 fuf”pr  lekdyu  

fu f”pr   lekd yu  ,d  egRoiw.kZ n `f"V d ks.k gS] Xkf.krh; : i ls ;kSfXkd  vfHkO;fDr  r Fkk 

vj s[kh; 'kCn koyh es oØ  d s Hkhr j  ds {ks=Qy d ks  O;Dr  dj r k gSA t gk¡ vfu f”pr   

lekd yuu  d ks d ksbZ fu f” pr   vad kRed  eku  u gh gksr kA ogh fu f”pr   lek d yu  dk 

,d  fu f”pr   vad kRed  eku  gksr k gSA ;fn  f (x) lhek (a,b)  d s Hkhr j  ,d  lrr ~ Qyu 

gS ¼lhek a vkSj  b  d s Hkhr j  ½ 

 [ ]
b

b

a

a

f (x).dx  = F(x)   = F(b) - F(a)∫  

t gk¡ f (x)dx  = f(x) +c∫  

blesa a  d ks fu pyh lhek vkS j  b  d ks Å ij h lhek d grs gSaA bld s vk/kkj  ij  &  

 
22 2 4 4

3

1 1

x 2 1 16 1 15
x dx  =   =    -    =   -   = 

4 4 4 4 4 4

 
 
 

∫  
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vkSj  
1

1
x x 1 0

0
0

e dx      =   e   =  e   -  e .  ∫  

        e  - 1.=  

fd lh oØ  ds Hkhr j  ds {ks=Qy d s : i esa ge fu f”pr   lekd yu  d ks O;Dr  dj  ld r s 

gSaA bls gh lekd yuu  dk vk/kkj Hkwr  izes; Hkh d gr s gSaA eku  ysr s gSa fd f(X) ,d 

lrr  Qyu  gS ft ls oØ  d s : i esa fn [kk j gs gSaA vUr j ky (a,b) ij  bl oØ d s Hkhr j 

d k {ks=Qy izkIr  d ju s d s fy;s  ,d  NksV h iV ~V h (strip) ft ldh pkSM+kbZ 

( )1 2 1(width)  x x x∆ −  d ks ysr s gSaA bld h Å ¡pkbZ 1g(x ) gSA  

bl iV ~V h d k {ks=Qy  1 1f (x ).  x∆  gksXkk A  

blh rj g ;fn  ge  ifV ~V ;k¡ ysa ft ld h pkSM+kbZ ix (i 1,2,....,~)∆ =  gks r Fkk laXkr 

Å ¡pkbZ if (x ) (i 1,2,....,~)=  gks r ks ge NksV s vk;r  izkIr djsxsas a ft lesa izR;sd  d k 

{ks=Qy i if (n ) x i 1,2,...,~∆ =  gksXkkA  

bl {ks=Qy d k ;ksx 
~

i i

i 1

f (x ), x
=

∆∑  gksXkk A 

oØ  ds Hkhr j  ds okLr fod {ks=Qy d ks O;Dr d ju s d s fy;s vko”;d gS fd  vk;kr  d h 

pkSM+kbZ cgqr  lw{e gS vkSj  ;g r Hkh lEHko gS t c  ~ cgqr  cM+k gks ;k  ~  v u Ur  d h 

r j Q vxzlj  gksA bl fLFkf r  esa vk;r  cgqr  ir yk gksr k t k,Xkk ¼yXkHkXk ,d  lh/kh j s[kk 

d h r j g½ vkSj  vUrj ky (a,b) d s fy;s oØ ds Hkhr j d s {ks=Qy d ks ,d  lhek d s : i esa 

fy[k ld saxsasaA  

~

1 i
n

i 1

A Lim f (x ). x
→∞

=

= ∆∑   bl : i esa izLr qr  {ks=Qy [kf.Mr  ;ksx gSA ;fn  ge lhek ds 

: i esa izLr qr  dj sa r c lrr ~ izd `fr  d k gksXkk A vFkkZr ~ & 

 
0

a

A f (x).dx= ∫  

mi;qZDr  n ksu ksa : i esa  leku r k ij  /;ku  n su k pkfg;sA [kf.Mr  la[;kvksa if (x )  vkSj  ix∆  

d k fX vkSj  dX  okLr o esa ,d  lr r~ miHkkXk  gSA bl fLFkfr  esa [kf.Mr  ;ksx d k 
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fpUg   lrr ~ ;ksx d s fpUg ∫ } kj k izfr LFkkfir  gks t krk gSA bl izd kj  oØ  y f (x)=  

d k {ks=Qy n ks lhekvksa (a,b)  d s fy;s fu f”pr   lekd yu  d s : i esa fy[kk t k ldr k 

gSA 

{ks=Qy   
b

a

abBA f (x)x F(b) F(a)= = −∫  

6-8   mRiknd dk vfrjsd 

ft l izd kj  ge miHkksDr k d k vfrjsd  /ku  d h mi;ksfXr k fLFkj  gksus d h n ”kk esa Kkr 

d ju rs gSa mlh izd kj ] mRikn d  vfrj sd  esa Hkh ge  ;gh eku r s gSa fd  /ku  d h mi;ksfXr k 

leku  gS r Fkk lHkh mRiknd ksa d s mRikn u  Qyu  ,d  leku  gSA  

;fn  p f (x)=  iwfr Z Qyu  gS] r Fkk p  ckt kj  d her  gS r ks eku  ysrs gSa fd  mRiknd  X0  

ek=k foØ ; d jr k gS p0 dher  ij  ;g lar qyu  d her gS r Fkk mRikn d  d k vkxe = 

 0 0R p x=  

t gk¡ ckt kj  esa vU; mRikn d  p0 d her  ls d e d her  ij  foØ ; d jsxsasa r ks mRi kn d  t ks  

X ek=k d k foØ ; d j  pqd k gS vc dX ek=k d k foØ ; f(X) d her  ij  d jsXkkA vr% 

d X ls d qy vkxe cj kcj  gksXkk f(X) dX d s r Fkk d qy vkxe X d s foØ ; } kj k & 

 
0x

0

f (x)dx∫  

 mRikn d  vfrj sd  
0x

0 0

0

p x f (x)dx= − ∫  

mRikn d  vfrj sd  d ks fu f”pr   lekd yu  } kj k Hkh Kkr fd ;k t k ld r k gS & 

mRikn d  vfrj sd  0 0OP TX=  d k d qy {ks=Qy 1 0OS TX−  oØ  d k {ks=Qy = iwfr Z 

oØ  d k fgLlk 0 1P S T  0 0p x f (x)dx= −  

 
0x

0 0

0

p x p.dx= − ∫   
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mn kgj .k & 9-  ;fn  lhekUr  vkxe Qyu  
2

ab
MR C

(x b)
= −

−
 r ks lekdyu  } kj k dqy 

vkxe Qyu  Kkr  d hft,A ;fn  ,d fLFkfr  esa TR = 0 t c X = 0 gks r ks fl) 

d hft , fd  
a

AR C
b x

= −
−

 d s gSaA 

2

dR ab
MR C

dx (x b)
= = −

−
 

n ksu ksa r j Q lekd yu  d jus ij  ¼X d s fy;s½  

 
2

ab
dR dx cdx

(x b)
= −

−
 

 
2

dx
dR ab c dx

(x b)
= −

−∫ ∫ ∫  

 
1(x b)

R ab cx k
1

−−
= − +

−
 

gesa ir k gS fd  X = 0 r Fkk  R = 0. 

 
1ab( b)

0 0 k
1

−−
= + +  

 
ab

0 0 k
b

= − − +  

or        k  =  - a 

vr % 

 
ab

R cx a
x b

−
= − −

−
 

vkSlr  Qyu   
TR ab a

C
x x(x b) x

= = − − −
−

 

 
ab a ab ax ab

AR P C C
x(x b) x x(x b)

− − − +
= = − − = −

− −
 

     
ax a a

C C C
x(x b) x b b x

−
= − = − = −

− − −
  vr % fl)  
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6-9    lekdyu dk vFkZ”kkL=  esa iz;ksx  

mnkgj.k % 1  

1 - t c lhekUr  ykxr Qyu  xMC = 2+5e (a) fn ;k gks r ks (a) C d k eku  Kkr  d hft, 

t c C(o) = 100 (b) vkSlr  ykxr  Kkr  dhft , (c)  C,  MC,  AC  d k eku  X =60 

ij  Kkr  d hft , A  

gy  xdc
  =  2 + 5e

dx
 

 xdc  =  2 dx + 5e dx  

 x
dc = 2 dx + 5 e  dx∫ ∫ ∫  

 xc = 2x + 5e  + k  

 x = 0 C(o) = 100  

 o100 = 5e k+  ;k k = 95  

 xC = 2x + 5e  + k  

 
xC 5e 95

AC =  = 2 +  + 
x x x

 

t c X = 0 r ks  

 
605e 95

AC = 2 +  + 
60 60

 

 60MC = 2 + 5e .        ¼mRr j ½ 

mn kgj .k % 2  ;fn  X bd kb;ksa lhekUr  ykxr Qyu  
a

ax b+
 r Fkk ;fn ykxr  'kwU; gS 

r ks x  d k d qy ykxr  Qyu  Kkr  d hft , A  

gy %  

( )
1/ 2

dc a
 = MC = 

dx ax+b
 

( )
1/ 2

dc  = a ax+b  dx
−  
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lekd fyr  d jr s gq,]  

 ( )
1/ 2

dc  =  a ax+b  dx
−

∫ ∫  

 
( )

1/ 2

1
2

ax+b
c  a. k

  a
= +

×
 

 ( )
1/ 2

c = 2 ax+b k+  

;fn  C(o) = 0 fn ;k gS r ks  

 1/20  =  2(b)  + k  

 k  = - 2 b.  

 ( )
1/ 2

C = 2 ax+b  - 2 b.  

 ( ) ( )
1/ 2 1/ 2

 2 ax+b  - b =
 

 mRr j   

mnkgj.k : 3 ykxr  Qyu Kkr  d hft , t c lhekUr  ykxr  Qyu   

 2MC  = 1000  - 20x + x  

t gk¡ x mRikfn r  bd kbZ gSa r Fkk fLFkj  ykxr  Rs. 9000  gS&  

gy % 2dc
  = 1000 - 20x  + x

dx
 

 2
dc  = 1000 dx - 20 x dx + x  dx∫ ∫ ∫ ∫  

 C  =  
2 320x x

1000x - k.
2 3

+ +  

 x = 0      c = 9000  

 9000   =  0  - 0 + k.  

 k   =    9000  

 
2 320x x

c  = 9000  + 1000x  -   +  
2 3

 ¼mRr j ½ 
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mnkgj.k % 4 ;fn lhekUr vkxe Qyu  x  bd kbZ ds fy;s 
2

6
MR = 5

(x+2)
+  gS r ks 

d qy vkxe Qyu  r Fkk ekax Qyu  Kkr  d hft , &  

gy % lhekUr  vkxe 
2

6
MR =  + 5

(x+2)
 

 2
R = MR dx  =  6(x+2)   dx +  5 dx

−

∫ ∫ ∫  

   
-16(x+2)

   + 5x + k.
1

=
−

 

      x  = 0    R  = 0.  

 
-6

0  =   + 5x + k 
x+2

  

 
-6

0  =   + 0 + k 
2

 

 k   =  3  

 
-6

R  =     +  5x + 3 
x+2

 

  
6

 3 -  + 5x
(x+2)

=  

    
3x+6-6

   + 5x
x+2

=  

    
3x

    + 5x
x+2

=  

ekax Qyu  
R

AR  = P = 
x

 

 
3

P  =   + 5 
x+2

 mRr j   

mnkgj.k 5 & ABC  fyfeV sM d Eiu h oLr q dk lhekUr  vkxe Qyu  

2MR  = 20x - 2x  gSa] bl QeZ d k vf/kdr e ykHk ij  mRiknu ] d qy ykHk b"V r e 

mRikn u   ij  Kkr  d hft ,A  
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gy & ykHk vf/kd r e mRikn u ] MR  = MC  

 2 220 2x    =  81 -  16x  +  x−  

 23x  + 36x - 81    =   0 −  

 23x E 36x  +  81 =   0 −  

 2x   -  36x  +  81   =   0  

 2x   -  12x  +  27   =   0  

 (x-3)  (x-9)   =   0  

 x  =   3 r Fkk x  =  9  

ykHk vf/kd r e d ju s ds fy ;s &  

d
[MR - MC]  <  0  

dx
 t gk¡  x = 3, 9  

x   =  3  ij  [ ]
d

MR  -  MC
dx

=  

6x  +  36  =  - 18  +  36  =  18  >  0 − r Fkk  

x  = 9  ij  
d

[MR  - MC]  =   -6x  +  36  =  -54  +  36 
dx

 

   -18 < 0.=  

vr % ykHk vf/kd r e x = 9 ij  x  = 9 ij  vf/kdr e ykHk 

( )
9

0

  MR - MC dx= ∫  

 ( )
9

2

0

  -3x  + 36x - 81 dx= ∫  

 
9

3 2

0
  -x   +  18x   -  81 x =    

 3 2  - (9)   +  18(9)   -  81 (9) =  

      0=  mRr j   

mnkgj.k % 6  ,d  oLrq d k ekax Qyu  p = 10 � 29.   

bld k miHkksDr k vfr jsd  Kkr  d hft , t c 
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(i) p0 = 0    (ii)  p0 = 1    (iii)  p0  = 5. 

gy p = 10-29.  ;fn  p0 = 0 r ks q = 5. 

      C.S.    =   ∫ ekax Q yu   -  p ×q   

                 (10 2q)dq p q= − − ×∫  

                  
5

0

(10 2q)dq 0 5= − − ×∫  

                   
5

2

0
10q q 0 = − −   

                   [ ]50 25= −  

                    = 25.   mÙkj 

(ii)     0

1
p 1; 1 10 2q; q q / 2 4

2
= = − = =  

 
q / 2

2

0

9
C.S. 10q q 1

2
 = − − ×   

 
10 9 81 9

2 4 2

×
= − − . 

            
180 81 18

4

− −
=  

             
81

4
=    mÙkj A 

(iii)     0p 5; t 10 2q= = −  

              2q 5 q 5/ 2= =  

            C.S.  
5/ 2

2

0

5
10q q 5

2
 = − − ×   

                      
5 25 25

10
2 4 2

= × − −  

                       
100 25 50 25

4 4

− −
= =   mÙkj A 
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mn kgj .k% 7    ;fn  oLr q ds ekax ,oa iwfr Z Qyu  fu Eu  gS & 

  2pd 18 2x x= − −  

            sP 2x 3= −  

r ks miHkksDr k vfr j sd  r Fkk mRikn d  vfrj sd  Kkr  d hft ,A 

lar qyu  d her  ij  pd  = ps. 

 vr %  218 2x x 2x 3− − = −  

 x 3∴ =  

 X = 3   r Fkk    p = 3   ij  

(C.S.) miHkksDr k vfr j sd   
3

2

0

(18 2x x ) dx 3 3= − − − ×∫  

        
3

3
2

0

x
C.S. 18x x 9

3

 
= − − − 
 

 

    [ ]C.S. 54 9 9 27units= − − =  

(b)   mRikn d  vfrjsd    
3

0

3 3 (2x 3)dx× − −∫  

      
3

2

0
P.S. 9 x 3x = − −   

                        9 [9 9] 9 9 9 9= − − = − + =  units. 

mn kgj .k:  8.  ;fn  'kq) izfr ;ksfXr k esa ekax] iw fr Z Qyu  Ø e”k% fn ;s gksa &  

 d s

8 1
p 2 P (x 3)

x 1 2
= − = +

+
 

r ks miHkksDr k vfr j sd  ,oa mRikn d  vfrj sd  Kkr  d hft , & 

lar qyu  d her  ij  d sp p=  

vr %       
8 x 3

2
x 1 2

+
− =

+
 

      
8 2x 2 x 3

x 1 2

− − +
=

+
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6 2x x 3

x 1 2

− +
=

+
 

      212 4x x 4x 3− = + +  

 2x 4x 4x 9 0+ + − =  

      2x 8x 9 0+ − =  

      2x 9x x 9 0+ − − =  

 x(x 9) 1(x 9) 0+ − + =  

        x 9, x 1= − =  

p = 2  at X = 1.  D;ksaf d  X = 9 laHko u gha 

 miHkksDr k vfr j sd  
1

0

8
(C.S.) 2 dx 2 1

x 1

 
= − − × 

+ 
∫  

           [ ]1

0
C.S. 8log(x 1) 2x 2= + − −  

                     C.S. 8log2 2 2= − −  

                     C.S. 8 log2 4= −   ¼mÙkj ½ 

       mRikn d  vfr jsd   
1

0

x 3
(P.S.) 2 1 dx

2

+
= × − ∫  

                     
1

2

0

1 x
P.S. 2 1 3x

2 2

 
= × −  

 
 

       
1 1

P.S. 2 1
2 2

 
= × −   

 

                      
7

P.S. 2
4

= −  

¼mÙkj ½   
1

P.S.
4

=   bd kbZ 
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6-10  fpUg   

;fn  oØ  y = f(X) vUrjky (a, b) ds fy;s /ku kRed  gS vkSj  oØ  X-v{k ls Å ij  gS 

r ks /ku kRed  gksXkA bld s foij hr  ;fn  y=f(X) vUr j ky (a,b) d s fy;s _.kk Red  gS 

vkSj  oØ  v{k ds u hps gS rks 
b

a

f (x).dx∫  _.kkRed  gksXkA ;fn  y = f(X) fpUg ifj ofrZr 

d jr k gSA ¼fu f”pr   vUr jky½ e sa r Fkk oØ  X-v{k d ks ikj  d jr k gS r ks ,lh fLFkfr  e sa  

d qy {ks=Qy /ku kRed  {ks=Qy vkSj  _.kkRed  d k cht Xkf.kr h; ;ksx gksXkkA  

6-11  fuf”pr  lekdyu & fo”ks"krk,¡  

fu f”pr   lekd yu  d h d qN egRoiw.kZ fo’ks"kr k,¡ gksr h gSa t ks fu Eu  gSa & 

(i) 
b a

a b

f (x)dx f (x) dx= −∫ ∫

(ii) 
a

a

f (x) dx 0=∫

(iii) 
d b c d

a a b c

f (x)dx f (x) dx f (x)dx f (x)(a b c d)= + + < < <∫ ∫ ∫ ∫

(iv)  
b b

a a

f (x)dx f (x) dx− = −∫ ∫

(v)   
b b

a a

tf (x)dx f f (x) dx=∫ ∫

(vi) 
b b b

a a a

{f (x) g(x)}dx f (x)dx g(x)dx+ = +∫ ∫ ∫

6-12   lkjka”k  

⇒  lekd yu  fof/k ds iz;ksx ls dqy ykxr @ vkxe r Fkk vkSlr  ykxr  @ 

vkxe d k ewY; Kkr  fd ;k t k ldr k gS] t cfd  lhekUr  ykxr  @ vkxe d k 

ewY; fn ;k gksA  
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⇒ vkaf”kd  fHkUu  } kj k lekdyu  & ;fn  mfpr  fHkUu  esa gj  d h ?kkr  n ks ;k n ks ls 

vf/kd  gks] r Fkk gj  d k xqq.ku [k.M fd ;k t k lds r ks mls mfpr  fHkUu  es a  

ifj ofr Zr  dj  ds mu d k lekd yu  fd ;k t k ldr k gSA 

⇒ vkaf”kd  fHkUu  d s izeq[k r F; n s[ksa & 

⇒ ;fn  lhekUr  ykxr  
d

dq
=  gks lekd yu  } kj k d qy ykxr  

d

dq

 
=  

 
∫  t gk¡  

q = dqy mRikn u  gSA  

lhekUr  vkxe 
d

dR
=  r ks d qy vkxe 

d

dR

 
=  

 
∫  

⇒ fu f”pr   lekd yu  d s } kjk ge oØ  d s Hkhr j  ds {ks=Qy d ks O;Dr  dj rs gSaA 

⇒ fu f”pr   lekd yu  d k fu f”pr   vad kRed  eku  gksr k gSA fu f”pr   lekd yu 

d h fo”ks"kr k,¡ n s[ksa & 

⇒ lekd yu  d k vFkZ”kkL=  esa  iz;ksx lhekUr  ykxr  } kj k d qy ykxr ( lhekUr  

miHkksXk } kj k d qy miHkksX( lhekUr  mRiknu  } kj k d qy mRikn u  Kkr  d jus d s 

fy;s fd ;k t kr k gSA 

6-13     'kC}koyh 

fu f”pr   lekd yuu - Definite Integral 

lhekUr - Marginal 

iawt h lap;u - Capital Formation 

Qyu  - Function 

vkxe - Revenue 

{ks=Qy led yt - Area Integral 

6-14   vH;kl ds fy;s iz”u 

Part-1    I- oLrqfu’B iz”u %

i) ;fn  MC=2aX+b gks r ks TC cj kcj  gksXkk � 
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1- 2aX+b/X                             2- 4a
2
X+0 

3- aX+1                                  4- aX
2
+bX+c 

ii) ;fn  ,d  O;fDr  d k ekax Qyu  P=18-X/3 gS r ks 3 0  bd kbZ d z; d ju s ij  C.S. 

gksXkk � 

1- 120                                      2- 240 

3-380                                       4-d ksbZ u gha 

iii) ;fn  AC=100-2X-0.5X
2 ds r ks (X=4) TC cj kcj  gksXk- 

1- 100-4X+1.5X
2
                        2-100X-2X

2
+0.5X

3

3- 200-4X-X
2
                              4- d ksbZ u gha 

iv) ;fn  P1 P2 r Fkk Q1 Q2 fn ;s X;s gSa r ks iwfr Z js[kk d k lehdj u  D;k gksXk- 

1- P1+P2=Q1+Q2/ Q1+Q2                         2- P1-P2 = P2-P1/Q2-Q1(Q1-Q2) 

3- P1/Q1 XQ2/P2                                           4- d ks bZ u gha 

v) ;fn  miHkksXk QGu  fn ;k X;k gks r ks ge ------------- dk eku  fu d kG ldr sa gSa- 

1- MPC                                                         2-MPC & MPS 

3- MPS                                                          4- d ksbZ u gha 

mRRkj  % 1-(iv)  2-(ii)  3-(ii)  4-(ii)  5-(ii) 

II] lgh (T) vFkok Xkyr (F)  fpfUgr djsa % 

i)  ;fn  miHkksDr k d k ekax od z fn ;k Xk;k gks r ks ,d  fu f”pr   ek=k d z; d jusa ij  

C.S. Kkr  d h t k ldr h gS A 

ii) MC  d k lekd yu u  MR gS A  

iii) ;fn  mps fn ;k Xk;k gks r ks TC Kkr  d h t k ld r h gS A 

iv) ;fn  MR d k eku  -2aX+b r ks TR=-aX
2
 +bX+c gksXkk A  

v)  lekd yu u  d k eku  fu f”pr   gksu s d s d kju  bls fu f”pr   lekd yuu  d gr sa gSa  

mRRkj  % 1-(T)  2-(F)  3-(F)  4-(T)  5-(T) 
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(1)   fu Eu fyf[kr  d k eku  Kkr  d hft ,A 

(i)      
3

2n n

2

(e e ) dx+∫  (ii)  
4

1

xdx∫

(iii)  
4

1

dx

x
∫           (iv)    

3

x

2

xe dx∫   

(v)       
b

a

log ndx∫     (vi)      
1

0

dx

1 x+∫

(vii)   
5

2

4

x
dx

1 x+∫                    

(2)  fu Eu  oØ ksa d k {ks=Q y Kkr  d hft ,A 

(i) 4y x 1 x 4= ≤ ≤

(ii)   2y x 4x 5 2 x 1= + + − ≤ ≤ . 

(iii) 
2x

y 1. 0 x 4
2

= + ≤ ≤

(iv)  2y 9 x 1 x x= − ≤ ≤

(3)         y   d k eku  cr kb, ;fn  & 

(i) 3xdy
3e

dx
=

(ii) 2dy
5x 2

dx
= +

(iii) 2dy
x

dx
=

(iv) ~dy
(a bx)

dx
= +

Part-2    vH;kl ds fy;s iz”u 

iz0  1    ;fn  ekax Qyu  p = e
-X r Fkk p = 0.5 r ks miHkksDr k d k vfr jsd  Kkr 

d hft ,A 
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mÙkj  1  &   21
[1 loge ]

2
−   bd kbZ 

iz0  2  -    ;fn  ekax ,oa  iwfr Z Qyu  fn ;s gSa Ø e”k% pd = (6-X)
2 r Fkk Ps = 14+X 

r ks ,d kf/kd kj  ds vUr XZr  miHkksDr k vfr j sd  Kkr  d hft;sA 

mÙkj  2  -  X = 1 
16

C.S.
3

=   bd kbZ 

iz0  3  - ;fn  lhekUr  vkxe Qyu  fn ;k gS & 

 
2

4
MR 1

(2x 3)
= −

+
. 

 r ks fl) d hft , fd  vkSlr vkxe Qyu  cj kcj  gksXkk  

 
4

AR 1
6x 9

= = −
+

  d sA 

iz0  4  - ;fn  lhekUr  ykxr  MC = 3X+4 gS r Fkk d qy fLFkj  ykxr  = Rs. 

10   r Fkk p = 40  izfr  bd kbZ gS r ks Kkr  d hft , & 

(i) d qy ykxr  Qyu 

(ii) vkxe Qyu  

(iii) vf/kd r e ykHk 

mÙkj  4  - [X = 12, vf/kdr e ykHk =2-6] 

iz0  5  -  ,d kf/kd kj  d s vUr XZr  d her  ,oa mRikn u  bd kbZ d k fu /kkZj .k ekax Qy u  } kjk 

fd ;k t kr k gSA ;fn  ekax Qyu  ¼ykHk v f/kd r e ,d kf/kd kj  esa½ p = 

274 � X
2 r Fkk MC = 4+3X, r ks miHkksDr k vfr j sd  Kkr  d hft ,A 

mÙkj  5- [C.S.  = 486 bd kbZ ] 

iz0  6 & ;fn  lhekUr  ykxr  MC = 20000-320 X � 3X
2 t gk¡ X mRiknu 

d h bd kbZ gS] r Fkk fLFkj  ykxr  = 18,000 r ks Kkr  dhft , & 

(i) ykxr  Qyu  

       2 330(i) [4800x 160x x 18000]+ − −  

(ii) YkkHk Qyu  
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       2 330(ii) [4800x 160x x 18000]+ − −  

(iii) vkxe Qyu  

30(iii) [6800x]  

(iv) vf/kd r e ykHk ij  mRikn u bd kbZ 

30 (iv)   [X = 120] 

(v) ykHk t gk¡ X = 120 gksA 

30(v) [Rs 1746000]=  

iz0  7   ;fn  2MC 6 10x 6x= + −  gS] r ks d qy ykxr  ,oa vkSlr  ykxr  Qyu  Kkr 

d hft , t cfd  izfr  bd kbZ d qy ykxr  Rs. 1 2  gS A 

 2 330.7 [TC 6x 5x 2x 3]= + − +  

          2 3
AC 6 5x 2x

x

 
= + − +  

 

iz0  8    ;fn  dqy ykxr  Qyu  2 3100 3x 4x 5x+ + +  r ks lhekUr  ykxr  Qyu ,oa 

lekd yuu  } kj k iqu % ykxr  Qyu  Kkr  d hft ,A 

 230.8 [MC 3 8x 15x ]= + +  
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izkj fEHkd  lkaf[;d h & j k/kk ifCyd s”kUl] u bZ fn YyhA 
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Publications (P) Ltd., Delhi. 
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bdkbZ 7 vkO;wg 

7-1 izLrkouk  

7-2 mn~ns”; 

7-3 vkO;wg dk Øe  

7-4 vkO;wg dh mi;¨fXkrk 

7-5 vkO;wg dk mi;¨Xk 

7-6 lkjf.kd rFkk vkO;wg esa vUrj 

7-7 vkO;wg ds Ádkj 

7-8 vkO;wg chtXf.kr  

7-8-1 vkO;wg ä dh lekurk 

7-8-2 vkO;wg dk ;¨Xk rFkk vkO;wg dk ?kVkuk 

7-9   vfn'k xqq.ku 

7-10 vkO;wg xqq.ku   

7-11- ifjoÙkZ vkO;wg dh dqN fo'¨"krk,¡ v©j i laNsn 

7-11-1 laNsn 

7-12 vkO;wg dh d¨fV   

7-13 vkO;wg dk O;qRØe 

7 -1 4   ,d ?kkrh; ;qxir lehdj.kksa ds gy esa vkO;wg dk iz;ksx 

7 -1 4-1  ;qxir lehdj.kksa ds }kjk vkO;wg dk O;qRØe izkIr djuk 

7-15  vkO;wg izFkDdj.k  

7-16  lkjka'k   

7-17 'kCnkoYkh 

7-18 vH;kl iz”u 

7-19 lanHkZ xzzUFk 
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7-1 izLrkouk  

iwoZ bd kbZ esa ge lekd yu u  ds vFkZ”kkL=  es a izeq[k vi;ksxksa d h O;k[;k d h , izLr qr 

bd kbZ ds var xZr  ge  la[;kv¨a d s vk;r kd kj vad k;r   vFkok Ø e foU;kl  vkO;wg  

izeq[k vi;ksxksa d h O;k[;k d jsxsasaA ;g la[;k,¡ ;k r ¨ okLr fod  vFkok lfEeJ g¨ ldr h 

gSA bld k lkekU; #i fu Eu  gS - vkO;wg d k Lo#iA 

  
















mn

n

n

mm a

a

a

a

a

a

a

a

a

2

1

2

22

12

1

21

11

...

...

...

 

7-2 mn~ns”; 

bl bd kbZ ds v/;;u ksaij kUr  ikBd  � 

vkO;wg& vkO;wg D;k gS\,d  vkO;wg d s Lo#i, Ø e , mi;¨fXr k, lkj f.kd  r Fkk vkO;wg e sa 

vUr j  , vkO;wg d s Ád kj, vkO;wg cht Xkf.kr  , vkO;w g¨a d h leku r k,  vkO;wg d k ;¨Xk 

r Fkk vkO;wg d k ?kV ku k, vfn 'k xq.ku, vkO;wg xq.ku,  ifj oÙkZ vkO;wg d h d qN fo'¨"kr k,¡ 

v©j  laNsn,  laNsn,  vkO;w g d h d ¨fV, vkO;wg d k O;qRØ e, ,d  ?kkr h; ;qxir  lehd j .kksa 

d s gy esa vkO;wg d k iz;ksx,  ;qxir  lehdj .kksa d s } kj k vkO;wg d k O;qRØe izkIr 

d ju k, vkO;wg izFkDd j .k , ij  t kud kj h izkIr  d jsxsasa saA  

fo"k; d ks le>kus d s fy, d qN mn kgj .k fn ;s Xk;s gSa] t ks vkO;wg d s vFkZ”kkL=  esa  iz;ksx 

d ks] le>u sa esa lgk;d  gksaXsaA vUr  esa ikB d ksa ls vu qj ks/k gS fd  vH;kl d s fy;s iz”u  r Fkk 

Loij h{k.k ds } kj k viu h {ker k d k vkd yu  Lo;a d jsa A 

7-3 vkO;wg dk Øe  

;g mxn Ø e d k ,d vkO;wg gS t gk¡ m iafä v©j  g Lr EÒ ds fYk, Á;qä gSA fd lh 

vkO;wg d h iafä;¨a v©j  L r EÒ ä d h la[;k d ¨ vkO;w g d k Ø e (order of Matrix) 

d grs gSa r Fkk bls mby n (mxn) i<+r s gSaA Ø e foU;kl d h Òhrj  fLFkr  la[;kv¨a ;k 

mu ds Ár hd ä d ¨ vo;o dgr s gSaA lkekU; #i esa bUgsa  lkj f.kd ä d h r j g aij  ls fYk[kr s 

gSaA t gk¡ �I� ia fä v©j  j  Lr EÒ ds fYk;s Á;qä fd ;k t kr k gSA 

lkekU; vk/kkj  ij 
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− 2

5
   

1

3
  

7

2
  2X3 Ø e d k vkO;wg gSA 

blh Ád kj  ls 

















12

83

56

2X3 Ø e d k vkO;wg gSA  

vkO;wg d ¨ ge czsd sV  ;k [  ] ;k *AA* ls Án Æ'kr  d jrs gSaA  lkekU;r ;k bls �[ ]� l s 

Án Æ'kr  fd ;k t kr k gSA vxzsat h ds cM+s v{kj  A, B, C bR;kfn vkO;wg d s fYk, Á;qä 

fd , t kr s gSaA  

7-4 vkO;wg dh mi;¨fXkrk 

vkO;wg Xkf.kr h; fo'Yks"k.k esa cgqr  mi;¨Xkh gS D;¨afd  gesa  vu sd ¨a ckj  ,d  vd sYkh la[;k 

u gha cfYd la[;kv¨a d s lewg   d h vko';dr k iM+r h gS v©j  bl lewg d ¨ vkO;wg ds 

Ø e esa O;ä fd ;k t k ldr k gSA cht Xf.kr  v©j j Sf[kd  lehdj .k esa vkO;wg d k 

O;ofLFkr  Á;¨Xk fu Eu  mn kgj .k ls Li"V  g¨ ldr k gSA ;fn  r hu  lehdj .k fu Eu  #i ls 

fn ;s Xk;s gSa& 

3332211

2332211

1332211

dncncnc

dnbnbxb

dnanana

=++

=++

=++

 

r ¨ xqq.kkad ¨a] pj ä v©j  fLFkj  j kf'k; ä ;k ÁkpYk¨a  d ¨ r hu Ø e foU;kl esa fu Eu  Ád kj 

fYk[k ld rs gSa& 

















=×

















=

3

2

1

321

321

321

x

x

x

Ccc

bbb

aaa

A  v©j  
















=

3

2

1

d

d

d

D  

v©j  mi;qZä lehdj .k¨a d k #i vc bl Ád kj  g¨XkkA 

A X = D 

7-5 vkO;wg dk mi;¨Xk 

vkO;wg d s } kj k gesa& 
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¼1 ½lehdj .k fYk[kus d h fof /k 

¼2 ½lehdj .k ls lEc) g¨d j  gYk ds vfLr Ro d h tk¡p r Fkk ir k YkXku s d h fof/k Án ku 

d jr h gSA 

7-6 lkjf.kd rFkk vkO;wg esa vUrj 

lkj f.kd  v©j  vkO;wg d h /kkj .kk ,d  n wljs ls t qM+h gS Yksfd u  bu  n ¨u ¨a esa vUr j  bl 

Ád kj  gSA 

lkj.kh & 1 

vkO;wg lkjf.kd 

• fofÒé la[;kv¨a d s iwj s lewg 

d ¨ O;ä d jr k gSA 

• ,d  la[;kRed  eku  g¨r k gSA 

• vkO;wg esa iafä v©j  Lr EÒ¨a 

d h fÒé la[;k,¡ Òh g¨ 

ldr h gSaA 

• lkj f.kd  ln So m=n dh fLFkfr  

g¨r h gSA  

• fd lh vpj  j kf'k ls vkO;wg 

esa xqq.kk d j us ij  mld s 

lkjs vo;o¨a esa xqq.kk g¨  

t kr k gSA  

• fd lh vpj  j kf'k ls lkj f.kd  esa 

xqq.kk d jus ij  mld s fd lh ,d 

iafä vFkok Lr EÒ ds vo;o¨a esa 

xqq.kk g¨r k gSA 

 

7-7 vkO;wg ds Ádkj1   

¼1½ 'kwU; vkO;wg ¼Null Matrix½ 

,d  ,slh vkO;wg ft ld k ÁR;sd  vo;o 'kwU; g¨] 'k wU; vkO;wg d gYkkr h gSA bls [0] 

fYk[kk t kr k gS& 









=

0

0
  

0

0
  

0

0
0  2X3 Ø e d h 'kwU; vkO;wg gSA 

                                                
1 ¼1½ 'kwU; vkO;wg ¼2½ oxZ dh vkO;wg ¼3½ bdkbZ vkO;wg ¼4½ fod.kZ vkO;wg ¼5½ vkfn'k vkO;wg ¼6½ f«kÒqth; vkO;wg ¼7½ 
lefer v©j fo"ke lefer vkO;wg ¼8½ ifjoÙkZ vkO;wg ¼9½ lfn'k vkO;wg ¼10½ vO;qØe.kh; vkO;wg 
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=

0

0

0

  

0

0

0

  

0

0

0

0  3X3 Ø e d h 'kwU; vkO;wg gSA 

¼2½ oxZ dh vkO;wg ¼Square Matrix½ 

ft l vkO;wg esa  iafä;¨a v©j  Lr EÒ¨a d h la[;k cj kcj  g¨ mls oxZ vkO;wg d gr s gSaA 

;fn  m=n r ¨ vkO;wg d ¨ nXn Ø e d h ;k n Ø e d k oxZ vkO;wg d gr s gSaA 

nn

aaa

aaa

aaa

A

nnnn

n

n

×

















=

21

22221

11211

 Ø e d h oxZ vkO;wg gSA  

bl vkO;wg esa a11, a22,�ann d ¨ eq[; fod .kZ (Principal diagonal) d s vo;o 

d grs gSaA  

22
54

32
×=








=A  d h oxZ vkO;wg gSA 

33

951

732

511

×=

















−

=A  Ø e d h oxZ vkO;wg gSA  

¼3½ bdkbZ vkO;wg ¼Identity Matrix½ 

;fn  fdlh oxZ vkO;wg esa eq[; fod .kZ ij  I g¨ v©j vU; vo;o 'kwU; g¨ r ¨ bl rj g 

d s vkO;wg d ¨ bd kbZ vkO;wg d grs gSaA bls �I� d s } kj k fpfºu r  fd ;k t kr k gSA 

Ø e d ¨ cr ku s d s fYk, I2, I3 ;k In fYk[k n sr s gSa f t ld k vFkZ Ø e'k 2X2, 3X3 

v©j  n Xn  Ø e d h bd kbZ vkO;wg ls g¨r k gSA 



















=

















=







=

n

n

I

I

II

100

0100

0010

0001

100

010

001

    
10

01
32
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¼4½ fod.kZ vkO;wg ¼Diagonal Matrix½ 

,sls vkO;wg t ¨ oxZ vkO;wg g¨ v©j  ft ld s eq[; fod.kZ ds vo;o ä d ¨ N¨M+d j  'ks"k  

lÒh vo;o 'kwU; g¨ fod .kZ vkO;wg d gYkkr h gSA 

blds vUr XZr  eq[; fod .kZ ij  leku  vo;o g¨u k vko';d  u gha gSA  

















=

100

040

003

A  ,d  3X3 d h fod .kZ vkO;wg gS ft ld k eq[; fod .kZ ij  3 ]4 ]1 

v©j  vU; t Xkg ij  'kwU; gSA 

22
60

02
xB 








=     d h fod .kZ vkO;wg gSA 

















=

100

040

003

B  Òh 3X3 d h ,d  fod .kZ vkO;wg gSA 

fo'ks"k u ke ¼vkfn 'k vkO;wg ½  fn ;k t kr k gSA 

¼5½ vkfn'k vkO;wg ¼Scalar Matrix½  

,d  ,slh oxZ vkO;wg ft ld s eq[; fod .kZ ij  leku  vo;o g¨ v©j  vU; t Xkg 'kwU; 

g¨ r ¨ bls vkfn 'k vkO;wg d grs gSaA bl Ád kj  vfn 'k vkO;wg] fod .kZ vkO;wg d h ,d 

fo'ks"k n 'kk gSA  

















=

000

000

000

A  ,d  3X3 d k vfn 'k vkO;wg gSA 

¼6½ f=Òqth; vkO;wg ¼Triangular Matrix½ 

f=Òqt h; vkO;wg ,d  ,slh oxZ vkO;wg gS ft ld s eq[; fod .kZ ds Å ij  ;k u hps d s 

lÒh vo;o 'kwU; g¨ t Sls&  

















=

800

750

213

|| A  
















=

972

053

001

B  
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A- eq[; fod .kZ d s u hps d s vo;o 'kwU; gSA bls *vij  f=Òqt h; vkO;wg* ¼Upper 

Triangular Matrix½ dgr s gSa  

B -eq[; fod .kZ d s Å ij  d s  vo;o  'kwU; gSA b ls Yk¨vj  f=Òqt h; vkO;wg  ¼Lower 

Triangular Matrix½ dgr s gSaA 

¼7½ lefer v©j fo"ke lefer vkO;wg ¼Symmetric and Skew Symmetric 

Matrix½ 

,slh oxZ vkO;wg d ¨ lefer  vkO;wg d grs gSa ft lesa aij = aji ¼lÒh i v©j  j d s fYk,½ 

,slh oxZ vkO;wg ft lds iaf ä;¨a v©j  Lr EÒ¨a d ¨ vkil esa bl Ád kj  cn Ykk t k, fd & 

ÁFke iafä & ÁFke Lr EÒ 

f} r h; iafä & f} r h; Lr EÒ 

bl Ád kj u ;h vkO;wg v©j  iqj ku h vkO;wg cj kckj gh j gs r ¨ ,slh vkO;wg d ¨ lefer 

vkO;wg d gr s gSaA 

,sls vkO;wg esa  eq[; fod .kZ d s n ¨u ä r j i  ds vo;o ,d  nwlj s ds leku  g¨r s gSaA& 

mnkgj.kkFkZ& 

















−−

−

=

024

201

410

A  3x3  d h ,d  fo"ke lefer  vkO;wg gSA 

lefer  vkO;wg d h n 'kk esa  vkO;wg d k ifj oÙkZ ¼Transposed½ ewYk vkO;wg d s cj kcj 

g¨r k gSA vFkkZr ~ A
T
 = A 

¼8½ ifjoÙkZ vkO;wg ¼Transposed Matrix½ 

;fn  fd lh vkO;wg d h iafä;¨a v©j  Lr EÒ¨a d ¨ vkil esa cn Yk fn ;k t k; r ¨ ogh vkO;wg 

ewYk vkO;wg d h ifj oÙkZ vkO;wg d gYkkr h gSA ifj oÙkZ vkO;wg d ¨ vkO;wg ds Å ij ¼T½ ;k 

¼-½ YkXkkd j  fn[kk;k t kr k gSA t Sls& 

;fn  vkO;wg 







=

2

1

2

1

2

1

c

c

b

b

a

a
A  

bld k ifj oÙkZ vkO;wg A
T ;k A

1 
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=

2

2

2

1

1

1

c

b

a

c

b

a

 

;g Li"V  gS fd  ;fn  ewYk vkO;wg d k Ø e mXn  g¨Xk r ¨ ifj oÙkZ vkO;wg d k Ø e mXn 

g¨ t k;sXkA 









=

6

4

5

3

1

2
A  2X3 Ø e d h vkO;wg gS] bld k ifj oÙkZ vkO;wg 

23  

6

5

1

4

3

2

×

















=TA  Ø e d h vkO;wg gSA  

¼9½ lfn'k vkO;wg ¼Vector Matrix½ 

lfn 'k vkO;wg gh ,d  fo'ks"k n 'kk gS ftlesa d soYk ,d gh iafä g¨ mls iafä lfn 'k 

¼Row vector½ vFkok iafä vkO;wg ¼Row Matrix½ d grs gSaA t Sls [a1, 

a2,�an] ;k [1,2,3] ;k [5,9,7] blds foij hr m x 1 Ø e d h vkO;wg ft lesa 

d soYk ,d  gh Lr EÒ g¨] LrEHk lfn 'k ;k Lr EÒ vkO;wg d gYkkr h gSA t Sls& 

1

2

1

×
















mna

a

a

 ;k 

13
2

2

1

×
















 ;k 

12

7

5

×
















 

¼10½ vO;qØe.kh; vkO;wg ¼Singular Matrix½,slh oxZ vkO;wg ft lls lEc) lkj f.kd 

d k eku  'kwU; g¨ r ¨ vO;qr Ø e.kh; vkO;wg d gYkkr h gSA geu s iwoZ e sa n s[kk Fkk ¼Table-

1½ fd  lkj f.kd  ,d  oxZ vkO;wg d k ewY; gSA 

;fn  vkO;wg A fu Eu  g¨& 

















=

531

972

531

A  r ¨ bld k lkj f.kd 
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=

531

972

531

|| A  

vr % vkO;wg vO;qrØ e.kh; vkO;wg gSA ;fn  fdlh vkO;wg d s laXkr  lkj f.kd  d k eku  

'kwU; u  g¨ r ¨ bls O;qRd e.kh; ¼Non Singular Matrix½ d gr s gSaA  

7-8 vkO;wg chtXkf.kr  

vkO;wg cht Xkf.kr  ds vUr xZZr  fu Eu  Áeq[k fcUnq vkr s gSa& 

¼1 ½ vkO;wg¨a d h leku r k 

¼2 ½ vkO;wg¨a d k ;¨Xk v©j  vUr j 

¼3 ½ vkO;wg¨a d k xq.kk 

7-8-1 vkO;wg ä dh lekurk  

n ¨ vkO;wg ,d  leku  d gs t k;saxsa ;fn  os loZle ¼Identical½ g¨a vFkkZr ~  

¼1 ½ n ¨u ä vkO;wg¨a esa i afä;¨a v©j  Lr EÒ¨a d h la[;k leku  g¨ vFkkZr  n ¨u ä d k Ø e 

leku  g¨A 

¼2 ½ n ¨u ¨a vkO;wg¨a d h iafä;¨a v©j  Lr EÒ¨a ds vo;o ,d  gh g ä vFkkZr  lÒh i v©j  j 

d s eku ä ij  aij=bij A blh ckr  d ¨ ge bl Ád kj  d g ldr s gSa fd  n ¨u ¨a ds 

vo;o¨a esa f LFkfr t U; leku r k g¨A 

;fn  vkO;wg 

[ ]

[ ] 







=










−−

++
=

41

53

2

B

dcba

dcba
A

 

r ¨ [A] v©j  [B] cj kckj  g¨aXks ;fn &] 

a+b=3 r Fkk 2c+d=5 

a-b=1 r Fkk c-d=4 

vr % a=2, b=1, c=3, d=-1 
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7-8-2  vkO;wg dk ;¨Xk rFkk vkO;wg dk ?kVkuk   

,d  gh Ø e ¼order½ d h n ¨ vkO;wg A v©j  B d k ;¨Xk ,d  ,slh vkO;wg g¨r h gS 

ft ld s vo;o vkO;wg A v ©j  B ds laXkr  vo;o¨a d ¨ ;¨X g¨r s gSaA mn kgj .kkFkZ& 









=








=

22

11

22

11
   

dc

dc
B

ba

ba
A  

r ¨ 








++

++
=+

2222

1111

dbca

dbca
BA   

;fn  







=








=

0

2

3

1

5

4
    

4

5

1

2

1

3
BA  

r ¨ 








+

+

+

+

+

+
=+

04

25
  

31

12
  

51

43
BA  

bl Ád kj  ;fn  A = [aij] v©j  B=[bij] ,d  gh Ø e d h g¨a r ¨ & 

A+B = [cij] t g‚ a cij=aij=bij 

;fn  n ¨u ä vkO;wg leku  Øe d h u gÈ gSa r ¨ n ¨u ä d k ;¨Xk ifj Òkf"kr  u gÈ g¨XkkA  

vkO;wg ä dk ?kVkuk 

ft l Ád kj  ls ge n ¨ vkO;wg¨a d ¨ t ¨M+r s gSa mlh Ád kj  ls leku  Ø e d h n ¨ 

vkO;wg¨a d ¨ ?kV k;k Òh t krk gSA 









=

2

1

2

1

b

b

a

a
A  r Fkk 








=

2

1

2

1

d

d

c

c
B  

mn kgj .kkFkZ& 

r ¨ 








−−

−−
=−

2222

1111

dbca

dbca
bA  okLr o esa A-B=A+(-B) 

;fn  







=

9

6

4

5

5

4
A  r Fkk 








=

1

5

1

3

7

1
B  

r ¨ 








−

−

−

−

−

−
=−

119

56
   

14

35
   

77

14
BA  
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−
=−

2

1
  

3

2
  

0

3
BA  

mn kgj .k& 

;fn  







=

64

31
A  r Fkk 








=

57

12
B  

r ¨ A+B r Fkk A-B Kkr d hft ,A 

gYk& 

;gka A r Fkk B n ¨u ¨a leku  Ø e ¼2X2½ ds gSa vr % ;¨Xk r Fkk ?kV ku k lEÒo gS] t¨ 

fu Eu  gS& 

¼1 ½ 







=









++

++
=








+








=+

1110

53

5673

1421

57

12

63

41
BA  

¼2 ½ 








−

−−
=









−−

−−
=








+








=−

14

31

5673

1421

57

12

63

41
BA  

mn kgj .k& 

;fn  







=

8

5
  

1

3
  

7

2
A  r Fkk 








=

42

1-6
B  

r ¨ A+B r Fkk A-B d k eku  Kkr  d hft ,A 

gYk& 

;gka ij  A d k Ø e 2X3 v©j  B 2X2 gSA vFkkZr ~ n ¨u ä leku  Ø e ds u gÈ gSA 

blfYk, ;¨Xk dj u k v©j  ?kV ku k n ¨u ä lEÒo u gÈ gSA  

mn kgj .k& 

;fn  







=

1

7
  

5

6
  

2

5
A   

   







=

4

5
  

2

1
  

2

3
B  

   







=

3

8
  

4

9
  

5

1
C  
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r ¨ ;¨X d k lkgp;Z fu ;e fl) d hft ,& 

gYk& ;fn  A,B v©j  C ,d  gh Ø e ¼order½ d h r hu  vkO;wg g¨a r ¨& 

1 - ¼A+B½+C = A + (B+C) vFkkZr ~ vkO;wg ;¨Xk esa lkgp;Z fu ;e Ykkxww g¨r k gSA 

mij ¨ä mn kgj .k esa A, B r Fkk C  ,d  leku  Ø e ¼3X2½ d h vkO;wg gSa] vr % 

;¨X d k lkgp;Z ¼Association½ fu ;e 

(A+B) + C = A (B+C) 

ÁFker ;k& 

+







=+

1

7
  

5

6
  

2

5
BA 









4

5
  

2

1
  

2

3








=

15

12
  

7

7
  

4

8
-------------------  (1) 

L.H.S. ck;s a i{k d k ;¨Xk& 

+







=++

5

12
  

7

7
  

4

8
)( CBA 









3

8
  

4

9
  

5

1
-------------------------------------(2) 









=++

8

20
  

11

16
  

9

9
)( CBA -----------------------------------------------(3) 

R.H.S. n ka;sa i{k d k ;¨Xk 

+







=++

1

7
  

5

6
  

2

5
)( CBA 









4

5
  

2

1
  

2

3








+

3

8
  

4

9
  

5

1
---------------------------(4) 

+







=++

1

7
  

5

6
  

2

5
)( CBA 









7

13
  

6

10
  

7

4
-------------------------------------(5) 









=++

8

20
  

11

16
  

9

9
)( CBA ------------------------------------------------(6)

Li"V  gS L.H.S. = R.H.S. leh- ¼3 ½ o ¼6 ½ 

vr % fl) (A+B)+C=A+(B+C) 

mn kgj .k& 

;fn  







=

5

3
  

4

7
  

1

5
x  r Fkk 








=

9

2
  

5

3
  

1

4
y  g¨ r ¨ ¼½ d k eku  Kkr  d hft ,A 
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t gka n+y-X=0, 0 'kwU; vkO;wg gSA 

gYk& 

eku  Y¨r s gSa& 









=

22

1

2

1

c

c
  

b

b
  

a

a 1

z  

L.H.S. cka;k i{k &  









=+

5

3
  

4

7
  

1

5
yx 








+

9

2
  

5

3
  

1

4
 

r Fkk −







=−+

14

5
  

19

10
  

2

9
zyx 









22

1

2

1

c

c
  

b

b
  

a

a 1

 









=

2

1

2

1

2

1

c-14

c-5
  

b-19

b-10
  

a-2

a-9
 

pw¡fd  L.H.S. = R.H.S. 

vr % 







=

2

1

2

1

2

1

c-14

c-5
  

b-19

b-10
  

a-2

a-9
= 









0

0
  

0

0
  

0

0
 

ge t kur s gSa fd  n ¨ vkO;wg¨a d h lekur k d s fYk, vo;o¨a d k leku  g¨u k Òh 

vko';d  gS vr %& 

q9-a1=0 vFkkZr a1=9 

10-b1=0 vFkkZr b1=10 

5-c1=0 vFkkZr c1=5 

2-q2=0 vFkkZr a2=9 

9-b2=0 vFkkZr b2=9 

14-c2=0 vFkkZr c2=14 

vr % 









=

14

5
  

19

10
  

2

9
z  
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7-9 vfn'k xqq.ku   

fd lh vfn 'k K v©j  vkO;wg A d k xqq.ku QYk KA ;k AK ,d  ,slh vkO;wg gS 

ft ld k ÁR;sd  vo;o vkO;wg A d s vo;o d k K xqqu k g¨XkkA 

K 








22

1

2

1

c

c
  

b

b
  

a

a 1









=

22

1

2

1

Kc

Kc
  

Kb

Kb
  

Ka

Ka 1

 

Li"V  gS fd  fdlh vkO;wg esa vpj  j kf'k ls xqqq.kk d ju s ij  mld s ÁR;sd  vo;o esa 

ml vpj  j kf'k d k xqqq.kk YkXk t kr k gSA 

;fn  A r Fkk B leku  Ø e d h g¨a r Fkk K1 v©j  K2 n ¨ vpj  j kf'k;ka g¨a r ¨& 

1- K1K2(A) = K1(K2A) 

2- K1(A+B)=K1a+K1B 

3- (K1+K2)A=K1A+K2A 

4- I.A = A.I = A 

mn kgj .k& ;fn  







=

3

7
  

2

6
  

1

4
A  

r ¨ 2A r Fkk 4A d k eku  Kkr  d hft ,& 

;gka 2A esa 2  vpj  j kf'k gS vr %& 










×

×

×

×

×

×
=

32

72
  

22

62
  

12

42
2A 








=

6

14
  

4

12
  

2

8
 

blh Ád kj  4 A esa 4  vpj  jkf'k gS vr % 










×

×

×

×

×

×
=

34

74
  

24

64
  

14

44
4A  








=

12

28
  

8

24
  

4

16
 

¼2 ½ ;fn  
















=

987

654

321

A  r Fkk 
















=

154

321

765

B  g¨ r ¨ 

¼I½ 2A+ 3B r Fkk (II) 5A � 2B Kkr  d hft, 

¼1 ½ 1A+3B esa 2 ]3  vpj  j kf'k;ka gSa& 
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gYk&2
















×××

×××

×××

=

928272

625242

322212

2A

















=

181614

12108

642

 

















×××

×××

×××

=

135343

332313

736353

3B

















=

31512

963

211815

 

+A2 =B3

















213126

211611

272217

 

¼2 ½ blh Ád kj  5A+2B d k eku  fud kYkrs gq,& 

















×××

×××

×××

=

958575

655545

352515

5A

















=

454035

302520

15105

 

















×××

×××

×××

=

125242

322212

726252

2B

















=

2108

642

141210

 

−A5 =B2















 −−

433027

242118

125

 

7-10 vkO;wg xqq.ku   

n ¨ vkO;wg A v©j  B d k Xkq.ku QYk rÒh vfLr Roeku g¨Xk t c vkO;wg A esa Lr EÒ ä 

d h la[;k vkO;wg B esa  iaf ä;¨a d h la[;k ds cj kcj  g¨A 

;fn  A d k Ø e �mXn� g¨ r Fkk B d k Ø e �pXr� g ¨ r ¨ AB r Òh v u qd wYk 

g¨Xkk t c N=P ds g¨A  

;fn & 







=

22

1

2

1

c

c
  

b

b
  

a

a 1

A   =B

















=

33

22

11

nm

nm

nm
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r ¨ AB ÁkIr  d jus d s fY k;s A d h iafä ¼ Row½  d s vo;o¨a d ¨ B d s L r EÒ 

¼Column½ d s vo;o¨a ls fu Eu  Ád kj  ls xqqq.kk fd ;k t k ldr k gSA 

;gka A d k Ø e 2X3 r Fkk B d k Ø e 3X2 gS tgka A d s Lr EÒ ä d h la[;k B 

d h iafä;¨a d h la[;k ds cj kcj  gSA vc A d h iafä d s vo;o¨a v©j  B ds Lr EÒ ds 

vo;o¨a esa Ø ekXkr  Xkq.kk dj ds t ¨M+r s gSaA  










++

++

++

++
=

c2.n3b2.n2a2.n1

c1.n3b1.n2a1n1
    

c2.m2b2.m2a2.m1

c1.m3b1.m2a1.m1
AB  

bl Ád kj  ;g Li"V  gS fd  ;fn  A d k Ø e mXn r Fkk B d k Ø e nXr g¨ r ¨ 

AB d k Ø e mXr g¨XkkA  

la[;kRed  mn kgj .k Y¨dj  ge xq.kk d ¨ vklku h ls le> ldr s gSaA 









=

2

1
  

5

3
  

4

2
A 2×3     

















=

25

43

21

B 3×2 

Li"V  gS fd  �A' esa Lr EÒ¨a d h la[;k B esa iafä;¨a d h la[;k d s cj kcj  gS vr% AB 

ÁkIr  dj u k lEÒo gSA 










++

++

++

++
=

4208

2124
    

10154

592
AB  









=

32

18
    

29

16
AB 2×2 

bl Ád kj  AB d k Ø e 2X2 gSA 

mn kgj .k& ;fn  [ ]1234=A 1×4 B=

4

3

2

1

 4×1 B ;gka AB lEÒo gS 

D;¨afd  A esa  Lr EÒ¨a d h la[;k ¼4 ½ B esa ia fä;¨a d h la[;k ¼4 ½ d s cj kcj  gSA ;gka 

AB d k Ø e 1X1 d k g¨Xk vFkkZr ~ d soYk ,d  vo;o ÁkIr  g¨Xkk 

[ ]44332211 ×+×+×+×=AB [ ] 1130 XAB =  
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bl Ád kj  vkO;wg xq.ku  esa fu Eu  fcUnq /;ku  j [ku s pkfg,A 

¼1 ½ loZÁFke gesa ;g  ir k YkXku k pkfg, fd  A v© j  B d k xq.kk lEÒo gS vFkok 

u gÈ& blds fYk, A esa L r EÒ ä ¼Column½ d h la[;k B esa iafä;¨a ¼rows) d h 

la[;k cj kcj  g¨u h pkfg,A 

¼2 ½ ;fn  AB ÁkIr  dj u k lEÒo g¨ r ¨ A d h iafä ¼row½ d s vo;o¨a  

¼elements½ d k B ds Lr EÒ ¼columns½ d s vo;o¨a ls Ø ekXkr  xq.kk d jd s t ¨M+rs 

gSa t ¨ bl Ád kj  gS& 

A d h ÁFke i afä ¼row½ d ¨ B d s ÁFke Lr EÒ ¼column½ ls  xqqq.kk d jd s t ¨M+ n sr s 

gSa r ¨ AB d k ÁFke vo;o ÁkIr  g¨r k gSA 

blh Ád kj  A d h nwlj h iafä d ¨ B ds lÒh Lr EÒ¨a esa xq.kk d jrs gSa v©j  ,sls gh 

vkXks c< +r s gSaA 

lkekU; cht Xf.kr  esa 2X3 d k ogh vFkZ gS t ¨ 3X2 d k gS bl Ád kj ny=ynA 

ij Urq vkO;wg chtXkf.kr  esa fLFkfr  blls fÒé g¨r h gSA ;fn AB ifjÒkf"kr gS r ¨ 

bld k ;g vFkZ u gÈ fu d Ykr k gS fd  BA Òh ifj Òkf"kr  g¨XhA ;fn  ge ;g eku  Òh 

Y¨a AB v©j  BA n ¨u ¨a if j Òkf"kr  gSa r ¨ Òh ;g vko';d  u gÈ fd  AB=BA g¨XkkA 

mn kgj .k& ;fn 









=

2

1
  

5

3
  

4

2
A 2X3 r Fkk 

















=

25

43

21

B 3X2 

t gka AB ifj Òkf"kr  gS A2×3 , B3×2  →  AB2×2    

r Fkk BA ifj Òkf"kr  gS B3×2 , A2×3 , → BA3×3    

t gka AB≠BA 









=

32

18
    

29

16
AB ¼½ r Fkk BA= 

















72518

112922

51310

 

t gka AB≠BA 
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mn kgj .k& 

;fn  A














 −

=

100

210

321

A  r Fkk 
















−

−

=

100

210

721

B   

r ¨ AB v©j  BA n ¨u ä if j Òkf"kr  gSa r Fkk AB=BA gSA 

















==

100

010

001

BAAB  

;fn  AB=0 ¼'kwU; vkO;wg½ gSa r ¨ blls ;g r kRi;Z ugÈ fu d kYkk t k ldr k fd ;k  

r ¨ A=0 vFkok B=0 gSA fu Eu  mn kgj .k ls Li"V  gS& 

;fn  







=

1

1-
    

1-

1
A  r Fkk 








=

1

1
    

1

1
B  

r ¨ 0
0

0
    

0

0
=








=AB  

;gka AB es a A d ¨ iwoZ xq.kd  ¼Pre-multiplier½ r Fkk B d ¨ mÙkj  xq.kd ¼Post 

multiplier½ d grs gSaA blh Ád kj  AB vkO;wg d ¨ A vkO;wg d k B vkO;wg ls 

mÙkj  xq.ku  ¼ Post Multiplying Matrix A by Matrix B½ vFkok vkO;wg B 

d k vkO;wg A ls iwoZ xq.ku  ¼Premultiplying Matrix B by A½ d gr s gSaA  

vkO;wg xq.ku  ds fu ;e& 

¼1 ½ lkgp;Z fu ;e Ykkxw g¨r k gS ;fn  AB v©j C d k xq.kk lEÒo g¨ r ¨ 

(AB)C=A(BC) gSA 

¼2 ½ caV u  d k fu ;e ¼ Distributive law½ Ykkxw g ¨r k gSA ;fn  AB, AC r Fkk 

B+C d k vfLr Ro g¨& A(B+C)=AB+AC 

¼3 ½ fd lh vpj  j kf'k ds lkFk K(AB) = (KA) B = A(KB) lR; fl) g¨r k gSA 

¼4 ½ vkO;wg xq.ku  ds laca/k esa Ø e fofu ;e ¼Cummulative½ fu ;e Ykkxww u gÈ g¨r k 

D;¨afd  lk/kkj .kr;k AB=BA bu  fu ;e¨a d ¨ ge fuEu  mn kgj .k ä } kj k Li"V  dj sxsasA  
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mn kgj .k& 

;fn  







=

4

3
    

1

2
A  r Fkk 








=

2

4
    

3

5
B  








=

1-

1
    

0

1
C  

r ¨ fl) d hft , fd  A(B+C)=AB+AC  

gYk 

+







=+

2

4
    

3

5
CB 









1-

1
    

0

1








=

1

5
    

3

6
 









=+

4

3
    

1

2
)( CBA × 









1

5
    

3

6
 










×+×

×+×

×+×

×+×
=+

1451

1352
    

3461

3362
)( CBA  









=+

9

13
    

18

21
)( CBA ----------------------------------(1) 

blh Ád kj 









=

4

3
    

1

2
AB × 









2

4
    

3

5
 










×+×

×+×

×+×

×+×
=

2441

2342
    

3451

3352
AB  









=

12

14
    

17

19
AB  

r Fkk 









=

4

3
    

1

2
AC × 









1-

1
    

0

1
 










−×+×

−×+×

×+×

×+×
=

)1(411

)1(312
    

0411

0312
AC  

AC=   








3-

1-
    

1

2
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vc 









=+

12

14
    

17

19
ACAB + 









3-

1-
    

1

2
 









=+

9

13
    

18

21
ACAB ---------------------------------(2) 

leh- ¼1 ½ r Fkk ¼2 ½ ls 

A(B+C)= AB+AC 

mn kgj .k& ;fn   
















=

211

514

231

A r Fkk 
















=

100

010

001

I  r ¨ fl) d hft , fd& 

(a) A.I=I.A=A 

(b)=I=I
2
=I

3

gYk 

¼a½ ;gka A v©j  I n ¨u ¨a ¼3×3 ½ d h oxZ vkO;wg gS vr % AI v©j IA n ¨u ¨a ifj Òkf"kr 

gSaA 

















=

211

514

231

AI ×

















100

010

001

 

  
















×+×+××+×+××+×+×

×+×+××+×+××+×+×

×+×+××+×+××+×+×

=

120101021101020111

320104051104050114

120301021301020311

 

      =

















211

514

231

=A 

vr % AI=A   --------------(i) 
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vc IA=

















100

010

001

×

















211

514

231

















×+×+××+×+××+×+×

×+×+××+×+××+×+×

×+×+××+×+××+×+×

=

215020111030114010

205120101130104110

205021101031104011

 

















=

211

514

231

IA =A---------------------------(i) 

lehdj .k ¼i½ r Fkk ¼ii½ ls 

A.I=I.A=A 

¼b½ fd lh oxZ vkO;wg esa A
2
=A.A blh vk/kkj  ij   I

2
=I.I 

















=

100

010

001

.II ×

















100

010

001

 

















×+×+××+×+××+×+×

×+×+××+×+××+×+×

×+×+××+×+××+×+×

=

110000011000010010

100100001100000110

100001001001000011

 

















=

100

010

001

I  

vr % I
2
=I   

vc I
3
=I

2
.I 

















100

010

001

×

















100

010

001

I=

















=

100

010

001

 

;k I
3
= I  

leh ¼i½ r Fkk¼ii½ ls 



प�रमाणा�मक �������                                                               MAEC104 

उ
राखंड मु� िव�िव�ालय                                                                   �	��

I
3
=I

2
=I  

u ¨V& ;fn  vkO;wg oxZ vkO;wg u gÈ gS r ¨ A
2,
A

3
, B

2
,B

3 d k eku  Kkr  u gÈ fd ;k 

t k ldr kA 

7-11- ifjoÙkZ vkO;wg dh dqN fo'¨"krk,¡ v©j laNsn  

geu s n s[kk fd  ;fn  fdlh vkO;wg A d h iafä;¨a d ¨ v©j  Lr EÒ¨a d ¨ iafä;¨a esa cn Yk 

fn ;k t k, r ¨ u ;h vkO;wg A d h ifj oÙkZ vkO;wg d gYkkr h gS v©j  bls A ls  fpfg~ ur 

d jrs gSaA ifj oÙkZ vkO;wg d h d qN egRoiw.kZ fo'¨'kr k,¡ g¨r h gSa t ¨ fu Eu  gSa& 

¼1 ½ (A+B)
T
= A

T
+B

T 

¼2 ½ (kA)
T
= kA

T  t gka k ,d  vkfn 'k j kf'k gSA 

¼3 ½ (A
T
)

T
= A   

¼4 ½ (AB)
T
= B

T
.A

T 

¼5 ½ (A, A2,......Ak)
T
 = Ak

T
 ��A2

T 

7-11-1 laNsn  

fd lh oxZ vkO;wg A d s eq[; fod .kZ ds vo;o¨a d s ;¨X d ¨ vkO;wg d k laNsn  d grs 

gSa v©j  tr¼A½ ls fYk[kr s gSaA  laNsn  ds laca/k esa  fu Eu  n ¨ ckr sa /;ku  n sus ;¨X; gSa& 

¼1 ½ n ¨ vkO;wg¨a d s ;¨Xk d k laNsn  ÁR;sd  vkO;w gd s laNsn  d k ;¨Xk g¨r k gS vFkkZr ~ & 

   tr(A+B)= tr(A)+tr(B) 

¼2 ½ ;fn  (A½ v©j  (B) bl Ád kj  d h n ¨ vkO;wg gS ft ud s fYk, AB v©j  BA 

n ¨u ä ifj Òkf"kr  gS r ¨ AB  d k laNsn  ogh g¨Xk t ¨ BA d k laNsn  gS vFkkZr ~  

tr(AB)= tr(BA) if and only if AB and BA exist. 

;fn  vkO;wg 
















=

751

312

453

A  tr(A) = 3+1+7=11 
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7-12 vkO;wg dh d¨fV   

vkO;wg d h d ¨fV  vkO;wg esa  j s[kh;&Lora= iafä;¨a vFk ok Lr EÒ¨a d h vf/kd r e la[;k g¨r h 

gS ;k fd lh vkO;wg ¼A½ dh d ¨fV ml vkO;wg ls cu h lkj f.kd  d s lcls cM+s ¼largest½ 

XSj 'kwU; ¼non-zero½ vilkj f.kd  d s Ø e ds cj kcj  g¨r h gSA 

7-12-1 vkO;wg dh d¨fV Kkr djus dh fof/k& 

¼1 ½ ;fn  vkO;wg oxZ vkO;wg oxZ vkO;wg gS r ¨ mldk lkj f.kd&eku Kkr  d jr s gSa] 

;fn  ;g eku  'kwU; u gÈ gS r ¨ vkO;wg d h d ¨fV  ml lkj f.kd  ds Ø e d s cj kcj  g¨Xkh   

   vkO;wg d h d ¨fV  Kkr  d jus d s fYk, bls lkj f.kd  cu k d j  eku  Kkr  d jrs gSaA 

¼2 ½ ;fn  oxZ vkO;wg esa  c u h lkj f.kd  d k eku  'kwU; g¨ r ¨ ge  1  d e Ø e d h 

vilkj f.kd  ns[kr s gSaA bu  vilkj f.kd ä esa ;fn  ,d  Òh 'kwU; u  gqbZ r ¨ bl 

milkj f.kd  d k Ø e gh v kO;wg d h d ¨fV  g¨XhA ;fn ;s lÒh milkj f.kd  'kwU; gqbZ 

r ¨ ,d  Ø e d e djd s iqu % vilkj f.kd  d k eku  Kkr fd ;k t kr k gSA 

7-13 vkO;wg dk O;qRØe  

vkO;wg cht Xf.kr ] lk/kkj .k cht Xkf.kr  ls fÒé g¨r k gS blesa fu Eu  ckr ksaa d k /;ku 

j [ku k pkfg,& 

¼1 ½ vkO;wg oxZ vkO;wg g¨A  

¼2 ½ vkO;wg O;qRØ e.kh; oxZ vkO;wg g¨A  

;fn  fdlh oxZ vkO;wg A d s lkFk d ¨bZ nwlj h vkO;wg d k laca/k bl Ád kj g¨ fd 

AB=BA=I t gka I bd kbZ vkO;wg gSA  

r ¨ vkO;wg A d ¨ O;qRØ e.kh; vkO;wg r Fkk B d ¨ A d k O;qRØ e ;k ÁfrYk¨e d grs 

gSa v©j  B=A
-1 fYk[krs gSa t Slk fd  Li"V  gS  

A.A
-1

=A
-1

=I 

;fn  A v©j  B,  Ø e d h bl Ád kj  d h oxZ vkO;wg g¨ fd  AB=In=BA r ¨ A 

v©j  B ,d  nwljs fd  xq.kkRed  O;qRØ e (multiplicative inverse) gSA 

7-13-1 O;qRØe vkO;wg ds laca/k esa fuEu ifj.kke lR; fl) g¨rs gSa& 
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(1) A.A
-1

=A
-1

A=I                                    (4) A
-n 

= (A
-1

)
n 

(2) (A
-1

)
-1

=A                                            (5) (adjA)
-1

=adj(A
-1

)

(3) (AB)
-1

= B
-1

A
-1                                                       

7-13-2 vkO;wg Kkr djus dh fof/k;ka  

eq[; #i ls vkO;wg d k O;qRØ e n ¨ Ád kj  ls Kkr  fd ;k t kr k gS& 

¼1 ½ vkO;wg d h lkj f.kd  r Fkk lg[k.Mu   } kj k 

¼2 ½ ewYk fØ ;kv¨a } kj k 

bu  n ¨u ¨a fof/k;¨a esa igYk h f of/k gh lj Yk ,oa ÁpfYkr  gSA 

7 -1 4    ,d ?kkrh; ;qxir lehdj.kksa ds gy esa vkO;wg dk iz;ksx   

;fn  fu Eu  lehdj .k d ks vkO;wg d s iz;ksx ls gy fd ;k t k, r ks &  

11 1 12 2 1a x a x b+ =  

21 1 22 2 2a x a x b+ =  

bls vkO;wg : i esa fu Eu  izd kj  ls fy[k ld rs gSaA  

 
11 12 1 1

21 22 2 2

(A) (X) (B)

a a x b

a a x b

     
=     

     

 

bls lkekU; : i esa  AX = B  fy[k ld rs gSa  

 11 12

21 22

a a
A

a a

 
=  
 

  xqq.kkad ksa d h vkO;wg gSA 

 1

2

x
X

x

 
=  
 

  pj ksa d k lkfn ”k gSA 

 1

2

b
B

b

 
=  
 

  Lr EHk lfn ”k (vector) gSA 

;fn   A 0≠  r ks bld k O;qRØ e bl izd kj  izkIr  fd ;k t k ld r k gSA 

D;ksafd    1A A I− = . 

lehdj .k    A X B=   ls 
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n ksu ksa r j Q A
-1 ls Xqq.kk dju s ij 

 1 1(A A) X A B− −=  

 1IX A B−=  

 1X A B−=  

izn Ùk lehdj .k d k gy gS 

mn kgj .k & ld hdj .kksa      

 x y z 6+ + =  

 x y z 2− + =  

 2x y z 1+ − =  

d ks gy d hft , A 

gy  & 

 x y z 6+ + =  

 x y z 2− + =  

 2x y z 1+ − =  

 

1 1 1

A 1 1 1

2 1 1

 
 = −
 

−  

,   

1 1 1

| A | 1 1 1

2 1 1

 
 = −
 

−  

 

      2 2 1

3 3 1

1 0 0
C C C

1 2 0
C C C

2 1 3

 
→ − = −

  → −
− −  

 

izFke iafDr  d s vu q: i foLr kj  d ju s ij 

 6 0 6= − =  

lg[k.Mksa d s laca/k esa  

 11

1 1
C 0,

1 1

− 
= = − 

  12

1 1
C 3,

2 1

 
= = − 

    13

1 1
C 3,

2 1

− 
= = 
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 21

1 1
C 2,

1 1

 
= − = − 

   22

1 1
C 3,

2 1

 
= = − − 

  23

1 1
C 1,

2 1

 
= − = 

 
 

 31

1 1
C 2,

1 1

 
= = − 

    32

1 1
C 0,

1 1

 
= − = 

 
    33

1 1
C 2

1 1

 
= = − − 

 

lg[k.Mksa ls cu h vkO;wg 

 

0 3 3

C 2 3 1

2 0 2

 
 = −
 

−  

       T

0 2 2

adj A C 3 3 0

3 1 2

 
 = = −
 

−  

 

 1

0 2 2
adjA 1

A 3 3 0
| A | 6

3 1 2

−

 
 = = −
 

−  

 

vkO;wg d s iz;ksx } kj k lehd j .kksa esa  vKkr  j kf’k;ksa d k gy bl izd kj  gksr k gS & 

 1X A B−=   t gk¡  

x 6

X y B 2

x 1

   
   = =
   
      

 

 

x 0 2 2 6
1

y 3 3 0 2
6

z 3 1 2 1

     
     = −
     

−          

 

 

x 6 1
1

y 12 2
6

z 18 3

     
     = =
     
          

 

 x 1, y 2, z 3= = = . 

7 -1 4-1   ;qxir lehdj.kksa ds }kjk vkO;wg dk O;qRØe izkIr djuk 

vkO;wg d s O;qRØ e izkIr  dju s d h fof/k;k¡ iwoZ esa cr kbZ t k pqd h gSaA 

;gk¡ ge ;qxir  lehdj .kksa } kj k fdlh vkO;wg d s O;qRØe izkIr  dj us ij  ppkZ d jsxsaA  

mn kgj .k & 1 22x 3x 13+ =  

  1 22x 4x 8− + =  
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;fn  ge X1 X2 ls cu s xqq.kkad ksa d h vkO;wg d k O;qRØe izkIr dju k gS r ks ge igys x1  

vkSj  x2 d k eku  Kkr  d jsxsa  t ks fu Eu  izd kj  gS & 

lkj f.kd ksa d k iz;ksx gq, v Kkr  j kf”k;ksa d s eku  Kkr  d jus ¼Ø Sej  d k fu ;e½ d h fof/k ls 

lqifj fpr  gSaA 

 1 2x x 1

13 3 2 13 2 3

8 4 2 8 2 4

= =

− −

 

 1x 1

28 14
=   ;k   1x 3=  

blh izd kj   2x 1

42 14
=   ;k   2x 3=  

ge ;g Hkh t ku r s gSa fd   AX B=  ;k  1x A B−=  

 
2 4 3 131

3 2 2 814

−   
=    

   
 

   

4 3

1314 14

2 2 8

14 14

 
−   

=    
  

  

 

 1

4 3

14 14
A

2 2

14 14

−

 
− 

=  
 
  

 

7 -1 5   vkO;wg izFkDdj.k   

 vkO;wg d k foHkkt u  Lr EHkksa r Fkk iafDr ;ksa d s leku kUrj  js[kk [khapd j  fd ;k t kr k gS 

mn kgj .k & 

 
11 12 13 14

21 22 23 24

31 32 33 34

a a a a

A a a a a

a a a a

 
 =
 
  

   d ks foHkkft r  d jr s gq, 
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13 1411 12

23 2421 22

31 32 33 34

a aa a

a aa a

a a a a

 
 
 
 − − − − − − − − − −
 
 
 
 

  blesa  

[ ]11 12

11 21 31 32 1 2
21 22 2 2

a a
A A a a

a a ×

×

 
= = 
 

 

[ ]13 14

12 22 33 34 1 2
23 24 2 2

a a
A A a a

a a ×

×

 
= = 
 

 

vc vkO;wg A d ks fu Eu  izdkj  ls fy[k ld rs gSa & 

 11 12

21 22

A A
A

A A

 
=  
 

 

bls fu Eu  izd kj  ls Hkh i`FkDd j .k fd;k t k ld r k gSA 

 

11 12 13 14

21 22 23 24

31 32 33 34

a a a a

a a a a

a a a a

 
 
 
 
 
 

   

7-16  lkjka'k   

� vkO;wg& la[;kv¨a d s vk;r kd kj  vad k;r  vFkok ¼Matrix½ Ø e foU;kl d¨ 

vkO;wg  d gr s gSaA 

� vkO;wg d k Ø e ¼order of Matrix½& vkO;wg d h iaf ä ¼m½  r Fkk Lr EÒ ¼n½  

d h la[;kv¨a d ¨ vkO;wg dk Ø e d grs gSa] bls ¼m X n½ i<+r s gSaA vkO;wg 

d ¨ ge [k] } kj k fYk[krs gSa t Sls nn

aaa

aaa

aaa

A

nnnn

n

n

×

















=

21

22221

11211

 Ø e d h oxZ 

vkO;wg gSA vkO;wg d k Á;¨Xk ge lehd j .k fYk[kus d h fof/k r Fkk lehdj .k 
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ls laca/k g¨d j  gYk ds vf Lr Ro d h t kaap d k ir k YkXkus d h fof/k d s fYk, 

d jrs gSaA  

� vkO;wg la[;kv¨a ds iwj s lewg d ¨ O;ä dj r k gS] blesa iafä;¨a r Fkk Lr EÒ ä 

d h la[;k fÒé g¨ ld r h gS] fd lh vpj j kf'k ls vk O;wg esa xqqq.kk dju s ij 

mlds lkj s vo;o¨a esa  xqqq.kk g¨ t kr k gsA 

� vkO;wg d s Ád kj  & n s[¨a lsDlu  7-7 

� n ¨ vkO;wg loZle d gs t k;saxs ;fn  ¼1 ½ mu d s Lr EÒ¨a r Fkk iafä;¨a d h la[;k 

leku  g¨ ¼2 ½ n ¨u ¨a vkO;wg ¨a d h iafä;¨a v©j  Lr EÒ ä d s vo;o ,d  gh g ä] 

vFkkZr ~ lÒh ¼i½ v©j  ¼j½ d s eku ¨a ij  ¼aij=bij½ 

� n ¨ vkO;wg¨a d k ;¨Xk lÒh ifj Òkf"kr g¨Xkk] t c os leku  Ø e d h g¨A ;gh 

fu ;e vkO;wg¨a d s ?kV kus ij  Ykkxw g¨r k gSA  

� vkfn 'k xqq.ku  esa ¼k½ vfn 'k d k ¼A½ vkO;wg d s ÁR;s d  vo;o d k ¼k½ xquk 

g¨XkkA 

� vkO;wg Xq.ku  esa ¼AB½ d k Xq.ku  r Òh vfLr Roeku  g¨Xkk t c vkO;wg ¼A½ e sa 

Lr EÒ¨a ¼n½ d h la[;k vkO;wg ¼B½ esa  iafä;¨a ¼m½ d h la[;k ds cj kcj  g¨A  

� ifj orZ vkO;wg d h fo'¨"kr k,¡ r Fkk laNsn  7 -1 1-1 ] 7 -1 1-2 

� vkO;wg d h d ¨fV  esa vkO;wg esa j s[kh;&Lor a«k iafä;¨a vFkok Lr EÒ¨a d h 

vf/kd r e la[;k g¨r h gSA 

� vkO;wg d k O;qRØ e Kkr  dj us d s fYk, vkO;wg d k oxZ vkO;wg g¨u k vko';d  

gS] r Fkk vkO;wg O;qRØ e.kh; oxZ vkO;wg g¨u k vko';d  g¨A  

� O;qRØ e vkO;wg d s ifj .kke& n s[¨a 7 -13 -1 

� O;qRØ e vkO;wg Kkr  d jus d h fof/k;‚a gSa& lkj f.kd   r Fkk lg[k.Mt ] Xkl 

fof/k A  

� YkkfEcd  vkO;wg& ,d  oxZ vkO;wg A YkkfEcd  vkO;wg d gh t kr h gSA ;fn  

¼A.A
T
=I½ t gka ¼I½ bd kbZ vkO;wg v©j  ¼AT½ ifj oÙkZ vkO;wg gSA 
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� leoxZ vkO;wg ;fn  d ¨bZ oxZ vkO;wg ¼A½ ,slh gS fd  ¼A2
=A½ r c ¼A½ d ¨ 

leoxZ vkO;wg d gr s gSaA  

7-17 'kCnkoYkh 

¼1 ½ ifj Òkf"kr  - defined  

¼2 ½ Ø e - order 

¼3 ½ fpfUgr  - denoted 

¼4 ½ vo;o - elements 

¼5 ½ fod .kZ - diagonal 

¼6 ½ lfn 'k �vector  

¼7 ½ O;qRØ e.kh; - non-singular 

¼8 ½ vO;qRØ e.kh; - singular 

¼9 ½ vfLr Roeku  & lEÒo 

¼1 0 ½ iwoZ xqq.ku  � pre-multiplying 

¼1 1 ½ mÙkj  xq.ku  � post-multiplying 

¼1 2 ½ ifj oÙkZ vkO;wg- transposed Matrix 

7-18 vH;kl iz”u 

Part-1   

 A oLr qfu "B  iz'u  % 

1 - vkO;wg okLr o esa ------------------------------- d k ,d  lewg gSA  

 ¼i½ vo;oksa  ¼ii½ lg[k.Mksa ¼iii½ lan s'kksa  ¼iv½ vilkj f.kd ksa  

2 - ft l vkO;wg esa  iafDr ;ksa vkS j  Lr EHkksa d h la[;k cj kcj  gks mls D;k d gr s gSa\ 

 ¼i½ bd kbZ vkO;wg¼ii½ oxZ vkO;wg ¼iii½ lfn 'k vkO;wg ¼iv½lefer  vkO;wg 

3 - fd l vkO;wg d s eq[; fod .kZ d s Å ij  ;k u hps d s lHkh vo;o 'kwU; gksr s gSa\  

 ¼i½fod .kZ vkO;wg ¼ii½lfn 'k vkO;wg ¼iii½f=Hkqt h; vkO;wg ¼iv½'kwU; vkO;wg 
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4 - ;fn  fdlh vkO;wg d h iafDr ;ksa vkSj  Lr EHkksa d ks vkil esa cn y fn ;k t k; r ks u ;h 

vkO;wg ewy d h ------------------ vkO;wg d gykr h gSA 

 ¼ i½ ifj oÙkZ ¼ii½lefer  ¼iii½ vO;qr Ø e.kh; ¼iv½lfn 'k 

5 -vkO;wg Xkq.ku  ds lEcU/k esa fu Eu  esa ls d kSu  lk fu ;e ykXkw u gh gksr k\ 

¼i½ lkgp;Z  ¼ ii½ Ø e fofu e; fu;e ¼ iii½ caV u  d k fu ;e ¼iv½lHkh 

mÙkj % 1 - ¼ iii½] 2- ¼ ii½] 3- ¼ iii½] 4 - ¼ ii½] 5 - ¼ ii½ 

B lgh ¼T½ vFkok Xkyr ¼F½ fpfUgr djsa& 

1 - n ks vkO;wgksa A r Fkk B d k ;ksx r Hkh r Fkk d soy r Hkh gks ldr k gS] ;fn mud h 

d ksfV ] iafDr ;k¡ r Fkk Lr EHk r hu ksa gh ,d  n wlj s d s cj kcj  gksA 

2 - ;fn  fd lh oxZ vkO;wg esa eq [; 'kwU; gksa r Fkk vU; vo ;o bd kbZ gks r ks bl r j g ls 

vkO;wg d ks bd kbZ vkO;wg d gr s gSA 

3 - vkO;wg d h d ksfV ] iafDr ;ksa d h vFkok Lr EHkksa d h la[;k] t ks Hkh d e gks] ls vf/kd  

u gha gks ld r hA 

4 - n ks vkO;wgksa A vkSj  B d k xq.ku Qy r Hkh vfLr Roeku  gksXk r c vkO;wg A esa ia fD r ;ksa 

d h la[;k B esa Lr EHkk sa d h la[;k ds cj kcj  gksA 

5 - lefer  vkO;wg d h n 'kk esa vkO;wg d k ifj oÙkZ ewy vkO ;wg d s cj kcj  gksr k gSA 

6 - ,d  ,slh oxZ vkO;wg ft ld s eq[; fod .kZ ij  leku vo;o gks vkSj vU; t Xg 'kwU;  

gks r ks bls fod .kZ vkO;wg d grs gSaA  

7 - lfn 'k vkO;wg d h ,d  n 'kk gSa ft lesa d soy ,d  gh iaf Dr  vFkok Lr EHk gksr s gSA  

mÙkj % 1 - ¼T½] 2 - ¼F½] 3 - ¼T½] 4 - ¼F½] 5 - ¼T½] 6 - ¼F½] 7 - ¼T½ 

Part-2 

A     vH;kl ds fYk, y?kq iz”u 

¼A½ fu Eu  d h O;k[;k d hft,-  

¼1 ½ vkO;wg v©j  lkj f.kd  esa vUr j   

¼2 ½ iwoZ xq.ku  r Fkk mÙkj  xq.ku   

¼3 ½ ifj oÙkZ vkO;wg d h fo'¨"kr k,¡  
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¼4 ½ O;qRØ e vkO;wg d s eq[; xq.k  

¼5 ½ vkO;wg ÁFkDd j .k  

B-  fl) d hft , 

(1) ;fn   
2 3

A
0 1

 
=  
 

  r Fkk     
3 4

B
2 1

 
=  
 

 

r ks fl) d hft , fd   (AB) ' B'A '=  

(2) ;fn   
2 4 1

A
1 0 2

− 
=  − 

  r Fkk     

3 4 5

B 1 2 7

2 1 0

 
 = −
 
  

 

r ks fl) d hft , fd   (AB) ' B'A '=  

(3) ;fn   
2 1

A
3 7

 
=  
 

  r Fkk     
1 2

B
3 5

− 
=  
 

 

r ks fl) d hft , fd   (AB) ' B'A '=  

(4)   ;fn   
1 2 0

A
3 1 4

 
=  − 

  r ks AA' r Fkk A'A Kkr  d hft , 

(5)   ;fn   

1 2 3

A 2 2 1

4 5 2

− − 
 = −
 

−  

  r ks ad j .k Kkr  d hft , 

 (1)  ;fn   

1 3 3

A 1 4 3

1 3 4

 
 =
 
  

  r ks A
-1 Kkr d hft , 

(2)   ;fn   

1 1 1

A 1 2 1

1 1 2

 
 =
 
  

  r ks A
-1 Kkr  d hft, 

(3)   A d h O;qRØ e.kh; vkO;wg A
-1 Kkr  d hft, 
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  ;fn   

1 2 1

A 1 1 2

1 2 1

 
 = − −
 

−  

   

(4)     

1 2 3

A 2 4 5

3 5 6

 
 =
 
  

  r ks A
-1 Kkr  d hft , 

(5)     

3 3 4

A 2 3 4

0 1 1

− 
 = −
 

−  

  r ks fl) d hft , fd  

   3 1A A−=  

C- fl) d hft , 

¼1 ½ ;fn 







=








=

02

75
 ,  

13

52
BA   fn ;k Xk;k gS r ¨ fl) d hft , fd  

'')( ABAB =  

mÙkj & '')( ABAB =   
2114

1720








=  

¼2 ½  ;fn  
















=

2

2

1

A  r Fkk [ ]123=B fn ;k gS  r ¨ fl) d hft , fd 

'')( ABAB =  

mÙkj &  

¼3 ½ vkO;wg A  d h AdjA Kkr  d hft , 

A
















−=

312

321

111

A  

mÙkj &
















−

−

−−

=

135

419

543

adjA  
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¼4 ½ vkO;wg A  d h ¼a adjA ½ r Fkk O;qRØ e ¼ A
-1½ Kkr  d hft , 









=

61

52
A  

mÙkj & 








−

−
=

21

56
adjA  

O;qRØ e 








−

−

7/27/1

7/57/6
 

¼5 ½ vkO;wg A  d k O;qRØ e Kkr  d hft,& 

















−=

341

431

321

A  

mÙkj  
















−−

−

−

=

2/112/1

2/102/1

2/132/7

A  
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bdkbZ % 8    lkjf.kd 

 

8-1 izLrkouk 

8-2 mn~ns”; 

8-3 ifjHkk"kk 

8-4 lkjf.kd ds vo;oksa dk LFkku 

8-5 lkjf.kd izlkj 

8-6 milkjf.kd  

8-6-1lkjf.kd izlkj 

8-7 lg[k.M 

8-8 lkjf.kdksa ds foLrkj ds lkekU; fu;e 

8-9 lkjf.kd dh fo”ks"krk,¡ ¼Xkq.k½ 

8-10 lkjf.kdksa dk xq.kk 

8-11  Øsej dk fu;e  

8-12  lkjf.kd dk vodyt 

8-13  vH;kl ds fy, iz”u  

8-14  'kCnkoyh 

8-15  lkjka”k   
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8-1   izLrkouk 

izLr qr  bd kbZ d k v/;;u  d jus d s i’pkr  ikB d  ;qxir  lehdj .kksa  d s vklku  gy d s 

fy, cht Xkf.kr  esa lkj f.kd  d s iz;ksx ij  t kud kjh izkIr  dj sxsasaA bu d h lgk;r k ls 

lehdj .kksa d s vKkr  pj ksa d s ewY; fu /kkZfjr  fd ;s t kr s gSaA blhfy;s lkj f.kd  d ks fu /kkZjd 

Hkh d gr s gSaA 

8.2 mn~ns”; 

izLr qr  bd kbZ esa lkj f.kd  d s iz;ksx d h fof/k ,oa lkekU; fu ;e ij  ppkZ d h t k;sXkh- 

• ;qxir  lehdj .kksa d s vklku  gy d s fy, cht Xkf.kr  esa lkj f.kd  d s iz;ksx 

• lkj f.kd  izlkj 

• milkj f.kd  (Minors) 

• lkj f.kd ksa d s foLr kj  d s lkekU; fu ;e 

• lkj f.kd  d h fo’ks"kr k,¡ ¼xqq.k½ 

• lkj f.kd ksa d k xqq.kk 

• Ø sej  d k fu;e  

• lkj f.kd  d k vod yt 

8-3 ifjHkk"kk 

;g ;qXein  fofHkUu  in ksa d s ;ksx vFkok  vUr j  d s :i esa O;Dr  gksr s gSa r Fkk ;s  in  d bZ 

la[;kvksa d s xqq.ku Qy (Product) gksr s gSaA  

bl izd kj  lkj f.kd  n ks ;k n ks ls vf/kd  xq.ku Qyksa d s vUr j  d h lkadsfr d  vfHkO;fDr 

gSA fofHkUu  in ksa d ks n ks [kM+h j s[kkvksa (Vertical Lines) ds chp O;Dr  fd ;k t kr k gS 

t Sls  

 a1 b2 � a2 � b1 d ks fu Eu izd kj  fy[k ld rs gSaA 

 1 1

2 2

a b

a b
        (8.1) 

lkjf.kd ds vo;o ,oa ekSfyd va”k 
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;gk¡ ij  a1, b1, a2, b2 d ks lkj f.kd  d k ekSfyd  va”k  vkSj  bu ds xq.ku Qy a1b2, 

a2b1  d ks vo;o  d gr s gSaA lkj f.kd  d k Ø e & fdlh lkj f.kd  ds vUr XZr  ftr us Lr EHk 

o iafDr ;k¡ gksr h gSa] og la[ ;k gh lkj f.kd  d k Ø e dgykr h gSA     

mn kg.kkFkZ (Eq. 2) 

(A) 1 1

2 2

a b

a b
  blesa  n ks iafDr  (rows) vkSj  n ks Lr EHk gSa]  vr % ;g f} r h; Ø e 

(second order) d h lkjf.kd  gSA 

(B)     

1 1

2 2

3 3

a b

a b

a b

   blesa r hu  iafDr  (rows) vkSj r hu  Lr EHk gSa] vr% ;g r r̀ h; Ø e dh 

lkj f.kd  gSA r kRi;Z ;g gS fd ] fd lh Hkh lkj f.kd  d k Ø e vFkok d ksfV  mld h iafDr 

vkSj  Lr EHkksa d h la[;kvksa ls r ; gksr h gSA ;fn  2  iafDr  vkSj  2  Lr EHk gSa] r ks d ksfV  n ks 

(second) gksXkkA ;fn  3  iafDr  vkSj  r hu  Lr EHk gSa] r ks lkj f.kd  r r̀ h; d ksfV  d h gksXhA  

lkj f.kd  ds Lr EHkksa (columns) vkSj  iafDr ;ksa (rows) ekSfyd  va”kksa (constituents) 

vkSj  r Roksa (elements) esa  lEcU/k fd lh lkj f.kd  d s Lr EHkksa (columns) vkSj  iafDr ;ksa 

(rows) & ekSfyd va”kksa (constituents) vkSj  RkRoksa esa D;k lEcU/k gksr k gS] bls fu Eu 

izd kj  ls le>k t k ldr k gSA 

Table 1 

lkj f.kd  d k 

Ø e (order) 

Lr EHk 

(columns) 

iafDr ;k¡ 

(rows) 

ekSfyd  va”k  

(constituents) 

r Ro 

(elements) 

Order c r (a1a2, b1b2,...) (a1b2 .... a2b1...) 

~  ok¡ ~ ~ ~
2
 ~ L 

f} r h; 2 2 2
2
 2L 

r r̀ h; 3 3 3
2
 3L 
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bl izd kj  Li"V  gS fd  ;fn  lkj f.kd  f}r h; Ø e d k gS r ks mlds ekSfyd  va”kksa d h 

la[;k 2
2
 = 4 gksXh] r Fkk r Roksa d h la[;k 2L = 2 gksXhA ;fn  lkj f.kd r`r h; Ø e d k 

gS r ks ekSfyd  va’kksa d h la[;k 3
2
 = 9 gksXh vkSj  r Roksa  d h la[;k 3L = 6 gksXhA 

8-4  lkjf.kd ds vo;oksa dk LFkku 

fd lh lkj f.kd  d s vo;oksa d k ,d  fu f”pr   LFkku  H kh gksr k gS] t Sls d ksbZ vo;o igyh  

iafDr  vkSj r hljs Lr EHk d k gks ld r k gS] r Fkk d ksbZ vo;o nwlj h iafDr  r Fkk igys LRkEHk  

d k gks ld r k gSA lad sr  : i esa izR;sd  vo;o d k LFkku  fu /kkZfj r  d jus d s f y;s] mi 

lad sr ksa d k iz;ksx fd ;k t kr k gSaA bu esa igyk milad sr  iafDr  d ks r Fkk nwlj k miladsr  

Lr EHk d ks fn [kkr k gSaA  

mn kgj .k & ¼1 ½;fn  vo;o d s milad sr  a11 gSa & ;gk¡ aa izFke iafDr  r Fkk izF ke Lr EHk 

d k gSA   

               (2)  ;fn  vo;o d s milad sr a32 gSa & ;gk¡aa r `r h; ioZr  r Fkk f} r h; Lr EHk 

esa fL Fkr  gSA 

iafDr  d ks i ls r Fkk Lr EHk d ks j ls O;Dr  dj us d k loZekU; izpyu gSA bl lan HkZ esa  

ai j d k vFkZ i
th
  row ¼iafDr ½ r Fkk  j

th
  column  ¼ Lr EHk½ d s vo;o ls gSA  

mn kgj .k & fu Eu  lkj f.k ¼t ks r `r h; d ksfV  d k gS½ d s vUr XZr  vo;oksa d s L Fkku  d k cks/k 

Li"V  dj kus d k iz;kl fd;k X;k gSA 

 

iafDr  (row)    

11 12 13

21 22 23

31 32 33

a a a

a a a

a a a
 

            Lr EHk (columns) 

fd lh Ø e foU;kl esa iafDr ;ksa vkSj  Lr EHkksa d h la[;k,¡ d bZ gks ld r h gSa] r Fkk vu sd  gks 

ldr h gSA ij Ur q lkj f.kd d s vUr XZr  iafDr  vkSj  Lr EHkksa d h la[;k cj kcj  gksr h gSA 
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blhfy;s ;fn  ge v kO;wg d s lan HkZ esa n s[ksa r ks  lkj f.k oxZ vkO;wg (Square Matrix) ls 

lEc) la[;k gSA 

;fn  lkj f.kd esa dqy iafDr  d h la[;k �m� r Fk d qy Lr EHk d h la[;k �n� gS r ks] 

lkj f.kd  esa m = n d h fLF kfr  gksr h gSA 

t cfd  �i� vkSj  �j� fo”ks’k  iafDr  vkSj  fo”ks"k Lr EHk d ks O;Dr  d ju s d s fy, iz;qDr  gksrs 

gSaA 

8-5  lkjf.kd izlkj (Determinants�s Expansion) 

 fd lh lkj f.kd  d k eku  Kkr  dj us d s fy, ml lkj f.kd  d ks flh iafDr  r Fkk 

Lr EHk d s vo;oksa d s : i es a  izn f’kZr  dj u k lkj f.kd  dk izlkj  d gykr k gSA lkj f.kd  dk 

izlkj milkj f.kd  d h lgk;r k ls fd ;k t kr k gSA fdlh Hkh iafDr  vFkok Lr EHk d ks ysd j 

lkj f.kd  d k izlkj  fd;k t k ldr k gSA fd lh Hkh iaf Dr  vFkok Lr EHk d ks y sd j  lkj f.kd 

d k izlkj fd ;k t k ld r k gS] ysfd u in ksa esa fpUg d s Ø e d ks /;ku  esa j [ku k pkf,A ;g 

Ø e fu Eu  gS% 

 

.....

.....

.....

. . .

. . .

. . .

+ − +

− + −

+ − +
       Eq. 4 

 

okLr o esa fpUgksa d k ;g Ø e lg[k.M (Co-factor) ij  vk/kkfjr  gSA gesa izlkj  d ks 

le>us d s fy, mi lkj f.kd  vkSj  lg[k.M d h /kkj .kk d ks le>u k gksXkkA  

8-6 milkjf.kd (Minors)  

lkj f.kd  ds izlkj  esa fd lh vo;o d ks xq.kk d j u s okys NksV s  lkj f.kd  dks mld k 

milkj f.kd  d grsa gSaA okL r o esa fd lh lkj f.kd  ds fd lh vo;o d h milkj f.kd  ,d 

NksV s Ø e d h lkj f.kd  gh gS t ks ml vo;o ls lEc) iafDr  vkSj  Lr EHk d ks NksM+ nsu s 
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ij  izkIr  gksr h gSA fd lh d ksfV  d h lkj f.kd esa vo;o aij d h milkj f.kd  ( 1)η− d ksfV  

d h lkj f.kd  gksXh t ks thi  row vkSj  thj  row column d ks NksM+us ij  izkIr  gksXhaA  

 ;fn  gesa 11a  d h milkj f.kd  Kkr  d ju h gks r ks izFke iafDr  vkSj  izFke Lr EHk d ks 

NksM+ n sus ij  t ks cp t krk gS ogh milkj f.kd  gSA mn kgj .k ds fy;s 3  Ø e d h fu Eu 

lkj f.kd  ij  /;ku  n saA  

 
11 12 13

21 22 23

31 32 33

a     a    a

| A |          =   a     a    a

a     a    a

      Eq 5−  

bl izd kj  11a d h milkj f.kd  gS & 

 22 23

11

32 33

a     a  
| M |          =   

a     a  
      Eq 6−  

bl izd kj  22a d h milkj f.kd  gS &  

 21 23

22

31 33

a     a  
| M |          =   

a     a  
      Eq 7−  

r Fkk 13a  d h milkj f.kd  gS&  

 22 22

31

31 32

a     a  
| M |          =   

a     a  
      Eq 8−  

milkj f.kd  d ks laXr  vo;o ds LFkku  d ks /;ku  esa j [kr s gq, M ls O;Dr  dj rs gSa 

milkj f.kd  11 22 13(Minors) M ,  M ,  M−  bR;kfn A t gk¡ 11 11M − α  d ks milkj f.kd  gS 

r Fkk 12 12 13 13M a ,  M a− − d s milkj f.kd  gSaA  

8-6-1 lkjf.kd dk izlkj  

bl izd kj  milkj f.kd  d h lgk;r k ls A d k izlkj  vklku h ls fd ;k t k ldr k gS&  

 11 11 12 12 13 13A a  M a  M   a  M= − +      Eq 9−   

lkj f.kd  d s izlkj  esa iz;qDr  fpUgksa d s Ø e d ks /;ku esa j [kr s gq;s (Fig 4) (Eq-1)− d ks 

foLr kj  ls fu Eu  izd kj  ls izlkj  fd ;k t k ldr k gSA  
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 11 11 12 12 13 13a M  - a M a M+      

 Eq 10−  

 22 23 21 23

11 12

32 33

a   a a    a
a  -  a

a   a

22 23 21 23 21 22

11 12 13

31 3232 33 31 33

a   a a   a a    a
a  - a a  

a    aa   a a   a
+  

   ( ) ( )11 22 33 32 23 12 21 33 31 23a a .a a  a  - a  a  a a  a− −  

  ( )13 21 32 31 22a a .a a a+ −  

milad sr  izlkj  esa 11a d ks mld s milkj f.kd  11M ls xqqq.kk fd;k Xk;k gS] blh izd kj  d ks 

12M , r Fkk 13a d ks 13M ls xqqq.kk fd ;k X;k gS] r Fkk izFke iafDr  ds igys in d k fpUg 

izn Ur  fpUg gksXkkA bl izdkj  fpUg ,d kUrj  : i ls cn yrs gSaA  

8-7 lg[k.M (Co-factor)  

lg[k.M d h vo/kkj .kk] milkj f.kd  ls t qM+h gSA fd lh vo;o d h milkj f.kd gh vXj 

fpUg i j( 1) + −   d s lkFk fy[kh t k, r ks og ml vo;o d k lg[k.M gSA bl izd kj 

vo;o ija  d k lg[k.M& 

 ijCo factor of a− −  

 i j

ij ijC ( 1)  M+= −  

vr % vo;o ija  d k lg[k.M mld s milkj f.kd  esa i j( 1) +− ls Xqq.kk dju s ij  izkIr  gksr k 

gS t gk¡ i iafDr  ds fy;s r Fk k j  Lr EHk d s fy;s iz;qDr  gSA ;fn  i j+ = lela[;k gS rks 

lg[k.M vkSj  milkj f.kd d k fpUg ,d  gh gksXkA vkSj  ;fn  i j+  fo"ke la[;k gS r ks 

lg[k.M d k fpUg milkjf.kd  d s fpUg d s foij hr  gksXkA lkj kf.kd  izlkj  d s le;] 

fpUgksa d k Ø e ( ), , ,...+ − + blh lg[k.M d h /kkj .kk d k ifj .kke gSA ;fn  ge izFke iafDr  

ls lkj f.kd  d k izlkj  djr s gSa r ks igy s + fpUg blfy, vkr k gS fd  izFke vo;o 11(a )  

izFke iafDr  vkSj  izFke Lr EHk d k gS vFkkZr ~&  

 i 1,   j=1=  blfy,  i j 1 1 2+ = + =   vkSj 

 2( 1) 1− = +  blfy, lg[k.M d k fpUg /ku kRed  gSA  
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blds vkXs ( 1)− fpUg blfy, vkr k gSa fd  la’kr  vo;o 12(a )  esa   

 i 1,   j = 2 = vkSj  1 2 3( 1) ( 1) 1,+− = − = −  

vFkkZr  lg[k.M _.kkRed  gS blh r j g ls ;g Ø e pyr k j gr k gSA  

mnkgj.k & 1 

lkj f.kd  

5      6      7

8      9      10

11    12    13

 esa 5,8  vkSj  11  d h milkj f.kd  r Fkk lg[k.M Kkr  d hft,A 

gy & a. 5 d k milkj f.kd  r Fkk lg[k.M  

     b. 8  d k milkj f.kd  r Fkk lg[k.M 

     c.11  d k milkj f.kd  r Fkk lg[k.M 

a.(i) 5  d k milkj f.kd   

    (Eq. 6  esa fn ;s X;s m n kgj .k ds vu qlkj ½  

 
9      10

     9 13-12 10=117-120=-3
12     13

= = × ×  

  (ii) 5  d k lg[k.M  

 ( )
1 1

  -1
+

=  milkj f.kd  d k eku   

  1 ( 3)  = - 3.× −  

b.  (i) 8  d h milkj f.kd   

 
6       7

  6 13-12 7=78-84=-6
12    13

= = × ×   

   (ii) 8 d k lg[k.M  

 2 1( 1)  (-6)  =  6+= − ×   

c.   11  d h milkj f.kd 

 
6       7

  6 10-9 7=60-63=-3
9      10

= = × ×  

(ii) 11d k lg[k.M  
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    3 1( 1)  (-3)  =  1   (-3)  =  -3.+= − × ×  

mgkj .k 2 & mn kgj .k 1  esa fn ;sa Xk;s lj f.kd  d k izlkj  d hft , &  

I.  gy & izFke iafDr  ls f oLr kj  } kj k&  

5     6     7 9     10 8      10 8      9

8     9    10 5 12    13  -6 11     13  +7 11     12

11   12   13 

=  

 ( ) ( ) 5 117  -  120  -6 104 - 110  +7 (96 - 99)=  

 = 5( 3)  -6  (-6) +7 (-3) −  

 = 15  + 36 - 27  = 36  -  36   =   0  −  

II. gy & izFke Lr EHk ls f oLr kj  } kj k  

5     6     7 9     10 6      7 6       7

8     9    10 5 12    13  -8 12     13  +11 9     10

11   12   13 

=  

 ( ) ( ) 5 117  -  120  -8 78 - 84  +11 (60 - 63)=  

  5( 3)  -8  (-6) +11 (-3) = −   

 = 15  + 48 - 33  =   0  −  

bl izd kj  izFke Lr EHk vFkok iafDr  ls foLr kj  d jus ij  mRr j  leku  gSA  

mn kgj .k 3. 

lkj f.kd  

3     4     8

2     1     3

7     -2    0

 d k eku  fu d kyks A  

(1)  izFke Lr EHk ls foLr kj  } kj k eku  fu d kyu s ij   

 

3     4     8
1   3 4    8 4     8

2     1     3   = 3 2 7
-2  0 -2   0 1      3

7     -2    0

− +  

      [ ] [ ] [ ]3 1 ( 2)(3) 2 0 4 ( 2)(8) 7 4 3 8 1= × − − − × − − + × − ×  
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       3 (6)-2(16)+7(4)=  

            14=  

mn kgj .k (4) 

lkj f.kd  

2     1     0

3     2     4

1     2     3

 d k eku  fu d kyks A  

gy & izFke iafDr  d s vu q: i foLr kj  d jus ij   

 

2     1     0
2   4 3    4 3     2

3     2     4   = 2 1 0
2  3 1   3 1      2

1     2     3

− +  

 2 (6-8)-1(9-4)+0(6-2)=  

   2(-2)-1(5)=-4-5=-9.=  

;g izlkj  geu s izFke iafDr  ls fd ;k Fkk ;fn  r `r h; Lr EHk d s vu q: i foLr kj  d jsa r ks  

 
3     2 2    1 2      1

0 4  + 3 
1     2 1    2 3      2

= −  

 0 (6-2)-4(4-1)+3(4-3)=  

 0 4 3 3 1 1 3 9= − × + × = − + = − ⇒ mRr e leku   

fVIi.kh  

bl izd kj izlkj  pkgs ftl iafDr  vkSj  ft l Lr EHk ls djsa lkj f.kd  d s eku esa d ksbZ 

vUr j  u gh vkr kA  

bls fu Eu  mn kgj .k } kj k vkSj  Li"V  fd;k t k ld r k gS &  

mgkj .k % 5 

lkj f.kd  

1     3      2

0     2     -1

4     1      5

 d k eku  fu d kyks A  
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gy &

1     3      2
2   -1 0    -1 0     2

0     2     -1   = 1 3 2
1    5 4      5 4      1

4     1      5

+  

 ( ) 1 (2 5)-(-1)1  - 3 (0 5 -(-1)(4))+= × ×  

    ( )2 0 1 - 2 4  =× ×  

 ( )  1 10+1   - 3(4)  +  2(-8)  = 11 - 12 - 16  = -17.=  

;g izlkj  geu s izFke iafDr  ls fd ;k FkkA ;fn  f} r h; Lr EHk ls izlkj  d jsa r ks &  

1     3      2
0    -1 1      2 1      2

0     2     -1   = 33 2  -1 
4      5 4      5 0    -1

4     1      5

+  

   -3(0+4) + 2 (5-8) -1(-1-0) = -17=  

vr % izlkj  fd lh Hkh Lr EHk vFkok iafDr  ls djsa lkj f.kd  ds eku  esa d ksbZ vUr j u gha 

vkr kA  

8-8   lkjf.kdksa ds foLrkj ds lkekU; fu;e  

 ;fn  lkj f.kd  fu Eu  izd kj  gS &  

 
11 12 13

21 22 23

31 32 33

a    a   a

a    a   a

a    a   a

 
 
 
  

 

vkSj  bld s mi lkj f.kd  Øe”k% 11 12A ,A  vkSj  13A  gSa r ks lkj f.kd d k foLr kj  cj kcj   

 1 1 1 2 1 3

11 11 12 12 13 13
a ( 1) A a ( 1) A a ( 1) A+ + +     − + − + −       

izFke [k.M d k fpUg + r Fkk n wljs d k vkSj  r hljs d k /ku  gksXk − ,slk blfy;s D;ksafd  

izFke ( )1 1 2+ = le la[;k gS r Fkk r r̀ h; ( )1 3 4+ = Hkh le la[;k gS] r Fkk f}r h; 

[k.M ( )1 2 3+ = fo"k; la[;k gSA t c i j+  esa i j+  d k t ksM+ le gksr k gS r ks fpUg  

' '+  vkSj  t c i j+  d k t ksM+ fo"k; gksr k gS r ks fpUg ' '− gksr k gS A  
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8-9 lkjf.kd dh fo”ks"krk,¡ ¼Xkq.k½  

lkj f.kd  d h fo”ks"kr k,¡ bl n `f"V  ls d kQh egRiw.kZ gSa] fd  bud k mi;ksx d jds lkj f.kd 

d k eku  vklku h ls Kkr  dj  ldrs gSaA  

8-9-1 fo”ks"krk & 1 ;fn fd lh lkj f.kd  d h iafDr ;ksa d ks Lr EHkksa esa vkSj  Lr EHkksa d ks 

iafDr ;ksa esa cn yk t k, r ks lkj f.kd  d k eku  vifj ofrZr  j gr k gSA  

mnkgj.k �& 6 

 11 12 11 21

21 22 12 22

a a a a

a a a a
=   r Fkk 

 
1 2 31 1 1

2 2 2 1 2 3

3 3 3 1 2 3

a b ca b c

a b c a b b

a b c c c c

=  

t gk¡ 

  11 12

11 22 12 21

21 22

a a
a . a a .a

a a
= −     (i) 

   11 21

11 22 21 21

12 22

a a
a . a a .a

a a
= −     (ii) 

lehdj .k  (i)  =  (ii) 

ewy lkj f.kd  |A| d ks iafDr  r Fkk Lr EHk ifj ofr Zr  dj us d s ckn  |A'|  

blh izd kj  r`r h; Ø e ds lkj f.kd  d ks Hkh fl) fd ;k t k ldr k gSA 

r r̀ h; Ø e d s lkj f.kd  d k vad Xf.kr h; mn kgj .k fu Eu izd kj  gS &  

mn kgj .k � 7 

 

2 3 4 2 1 5

| A | 1 2 3 3 2 6 | A* |

5 6 7 4 3 7

= = =  
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t gk¡ lkj f.kd  |A| ds Lr EHk d s ekSfyd  va”k lkj f.kd A* d s iafDr  ds ekSfyd  va”k ds 

cj kcj gS t Sls |A| d s izFke Lr EHk ds ekSfyd  va”k 2, 1, 5. |A*| ds izFke iafDr  ds 

ekSfyd  va”k 2, 1, 5 ds c j kcj  gSA 

8-9-2   fo”ks"krk � 2. 

;fn  fdlh iafDr  ¼vFkok Lr EHk½ d s lHkh ekSfyd  va”kksa  d ks fd lh vpj  j kf”k (K) ls xqqq.kk 

d j fn ;k t k, r ks lkj f.kd ds eku  esa ml j kf”k K d k Xkqq.kk gks t kr k gSA mn kgj .kkFkZ & 

;fn  lkj f.kd  A d h izFke iafDr  esa fLFkj  j kf”k K ls Xkqq.kk fd ;k t k; r ks lkj f.kd  dk 

: i  

 
1 1 1 1 1 1

2 2 2 2 2 2

3 3 3 3 3 3

Ka Kb Kc a b c

a b c K a b c

a b c a b c

=     gksXkkA  

 2 2 2 2 2 2

1 1 1

3 3 3 3 3 3

b c c a a b
Ka Kb Kc

b c a c a b
= − +  

      2 2 2 2 2 2

1 1 1

3 3 3 3 3 3

b c c a a b
K a b c

b c a c a b

 
= = − + 

 
 

      
1 1 1

2 2 2

3 3 3

a b c

K a b c KA

a . b . c

= = . 

mnkgj.k � B 

,d  la[;kRed  mn kgj .k } kj k bls le>k t k ldr k gS & 

iwoZ d s mn kgj .k r hu  esa fu Eu  lkj f.kd   

 

2 1 0

3 2 4

1 2 3

  d k eku  (-9) Fkk & ¼ns[ksa mn kgj .k � 3 ½ 

;fn  bl lkj f.kd  ds izFke Lr EHk esa 2  ls xq.kk d j  fn ;k t k, r ks & 
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4 1 0
2 4 6 4 6 2

6 2 4 4 1 0
2 3 2 3 2 2

2 2 3

= − +  

      4 (6 8) 1 (18 8) 0= − − − +  

      ( 2) 1 10 8 10 18= − − × = − − = − - 

        2 ( 9) 18× − = - 

fo”ks’kr k d s vu qlkj  lkj f.kd  d k eku  Hkh 2  d s Xkq.kuQy ls izkIr  gksr k gS & lkj f.kd 

d h bl fo”ks"kr k ds d kj .k fd lh iafDr  vFkok Lr EHk esa ls loZfu"B  xq.ku [k.M 

(common factor) ckgj ys ld r s gSaA  

8-9-3  fo”ks’krk � 3. 

;fn  fd lh lkj f.kd  esa lehi d h n ks iafDr ;ksa vFko k Lr EHkksa d ks vkil esa  cn y fn ;k 

t k; r ks lkj f.kd  d k la[;kRed  eku  ogh j gr k gS ysfd u  fpUg cn y t kr k gS - 

mn kgj .kkFkZ 

 1 1

1 2 2 1 2 1 1 2

2 2

a b
a b a b (a b a b )

a b
= − = − −  

Changing the consecutive row 

 2 2 1 1

1 2 2 1

1 1 2 2

a b b a
(b a b a )

a b b a
= − = − − = −  

blh izd kj  ls 
1 1 1

2 2 2

3 3 3

a b c

a b c

a b c

  = 

          1 2 3 3 2 1 2 3 3 2 1 2 3 3 2a (b c b c ) b (a c a c ) c (a b a b )= − − − + −  

           1 2 3 3 2 2 1 3 3 1 3 1 2 2 1[b (a c a c ) b (a c a c ) b (a c a c )= − − − − + −  

 
1 1 1 2 2 2

2 2 2 1 1 1

3 3 3 3 3 3

b a c a b c

b a c a b c

b a c a b c

= − = −  



प�रमाणा�मक �������                                                               MAEC104 

उ
राखंड मु� िव�िव�ालय                                                                   ��	�

;fn  lehi d h iafDr  vFkok Lr EHk d ks Ø e”k% vkil esa cn yk t k, r ks lkj f.kd d s fpUg 

esa ifj or Zu  gksr k gS ij Urq bld k ewY; leku  j gr k gSA  

mnkgj.k & 9  % 
2     3 3     2

    =   - 
4     5 5     4

 

 

1    2    3 1    2    3 1    2    3

4   5    6    =   - 4   5    6    or   - 4   6    5

7   8    9 7   8    9 7   9    8

 

Note % ;fn  iafDr  r Fkk Lr EHk d ks fo"k; la[;k ckj  vkil esa cn yk t k, r ks lkj f.kd 

d k fpUg ifj ofrZr  gksr k gS] t cfd  le la[;k ckj  ifj ofr Zr  d ju s ls fpUg leku  j gr k 

gSA  

8-9-4 fo”ks’krk & 4  

;fn  fdlh lkj f.kd esa d ksbZ n ks iafDr ;k¡ vFkok Lr EHk loZle (Identical) gksa r ks 

lkj f.kd  d k eku  'kwU; gksr k gSA  

mn kgj .k % 10  
1 1 1

2 2 2

3 3 3

a    b     c

a    b    c    =    0 

a    b    c

 

ifj ofr Zr  dju s ij   

r Fkk & 
1 1 1

2 2 1

3 2 1

a    a     a

b    b    b    =    0 

c    c     c

 

Proof   ∆ =

1 1 1

1 1 1

3 2 3

a    b      c

b    b     c    

a    b     c

 

;gk¡ izFke r Fkk f} r h; iafDr  loZle gSa  

fo”ks”kr k & 3  d k iz;ksx dj rs gq;s ;g lkj f.kd  bl izd kj  Hkh fy[kk t k ld r k gS&  

 
1 1 1

1 1 1

3 3 3

a    b      c

   - a    b     c    =  -

a    b     c

= ∆   
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or     +   = 0∆ ∆

or   2  = 0 ∆

     = 0 ∆  

blh izd kj  n ks Lr EHk loZle gksu s ij  lkj f.kd  d k eku  'kwU; gksr k gS] bls fu Eu  mn kgj .k 

} kj k le>k t k ld r k gS& 

mnkgj.k % 11  

 

1     4    4
3     3

  = 0        and     2    5     5   =   0
4     4

3     6    6

 

[ ]3 4  -  3 4  = 0    × ×  

( ) ( ) ( )  1 30-30  - 4 12-15 4 12 15⇒ + −  

   12 - 12 = 0⇒  

8-9-5 fo”ks"krk:  5  

;fn  lkj f.kd  esa d ksbZ iafDr  vFkok Lr EHk fd lh iafDr  vFkok Lr EHk  d k xq.kk gks  r k s 

lkj f.kd  d k eku  'kwU; gksr k gSA mn kgj .kkFkZ  

mn kgj .k &   
1 1 1

1 1 1

3 3 3

a     b     c

| A |   =   ka   kb   kc

a     b     c

 

;gk¡  n wlj h iafDr  izFke iafDr  d h K d k xqu k gSA  

fo”ks”kr k & 21 d s vk/kkj  ij  K d ks ckgj  fy;k t k ld r k gS & vr %  

 
1 1 1 1 1 1

1 1 1 1 1 1

3 3 3 3 3 3

a     b     c a    b    c

   ka   kb   kc   =    k a    b    c

a     b     c a    b    c

 

[;fn  fdlh iafDr  vFkok Lr EHk ds lHkh ekSfyd  va”kksa  d ks fd lh vpj  j kf”k (k) ls xq.kk 

d j  fn;k t k, r ks lkj f.kd d ks eku  esa ml j kf”k k d k Xkqq.kk gks t kr k gSA] 

fo”ks”kr k & 42 d s vk/kkj  ij  &  
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1 1 1

1 1 1

3 3 3

a    b    c

       k a    b    c    =  k  0  = 0

a    b    c

× D;ksafd  izFke vkSj  f} r h; iafDr  loZle gSaA  

bls la[;kRed  mn kgj .k } kj k fu Eu  lkj f.kd  ls le>k;k Xk;k gS & 

 

2    3     4 2    3     4

| A |   =   4    6     8   =   2  2    3     4

5    7     9 5    7     9

  f} r h; iafDr  esa ls 2  ckgj   ysu s ij   

           = 2 × 0 = 0 fo”ks"kr k � 4  ds vk/kkj  ij A 

8-9-6 fo”ks’krk & 6  

;fn  fdlh iafDr  vFkok Lr EHk d k izR;sd  va”k n ks j kf”k;ksa d s ;ksx vFkok vUr j  ds : i esa 

gks r ks lkj kf.kd  d ks mlh Ø e d h n ks lkj f.kd ksa d s ;ksx vFkok vUr j  ds cj kcj  izdV 

fd ;k t k ld r k gSaA t Sls  

mn kgj .k&1 3  ;fn  lkj f.kd  

  1 1 1

2 2 2

a   +  k     b
| A |   =  

a   +  k    b
 

r ks  

 1 1 1 1

2 2 2 2

a    b k     b
| A |   =   +    

a    b k     b
 

( ) ( )1 1 1

1 1 2 2 2

2 2 2

a   +  k    b
| A |   =    = a k b a k b.

a   +  k   b
+ − +  

 1 2 1 2 2 2 2 1 a b   +  k b   - a b   -  k b=  

 1 2 2 1 1 2 2 1a b   - a b   + k b   - k b=  

  1 1 1 1

2 2 2 2

a    b k     b
         =   +    

a    b k     b
 

;fn  fdlh lkj f.kd esa d ksbZ n ks iafDr ;k¡ vFkok Lr EHk loZle (Identical) gks r ks 

lkj f.kd  d k eku  'kwU; gksr k gS A  
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1 1 1 1

2 2 2 2

3 3 2 3

a    +   k     b       c

| A |    =  a    +   k    b       c

a    +   k    b       c

 r ks  

1 1 1 1 1 1

2 2 2 2 2 2

3 3 3 3 3 3

a    b     c k     b      c

| A |   =   a    b    c    +   k     b     c

a    b    c k     b     c

 

( ) ( ) ( )
1 1 1 1

2 2 2 2 1 1 11 2 2 21 3 3 3

3 3 2 3

a    +   k     b       c

 a    +   k    b       c   =  a  + k  M  -  a  + k M  + a  + k M

a    +   k    b       c

 

¼M milkj f.kd  d ks O;Dr  d jr k gSA½ 

( ) ( )1 11 2 21 3 31 1 11 2 21 3 31  a M   -  a M   + a M   + k M k M k M= − +  

2 2 1 1 1 1

2 2 2 2 2 2

3 3 3 3 3 3

a    b     c k    b     c

 a    b    c   +   k    b    c

a    b    c k    b    c

=  

8-9-7 fo”ks’krk & 7  

;fn  d ksbZ iafDr  ¼vFkok L r EHk½ ;k iafDr  ¼Lr EHk½  d k d ksbZ xqf.kr  ¼multiple½ fd lh 

n wlj h iafDr  esa t ksM+k ;k ?kV k;k t k; r ks lkj f.kd  d k eku  vifjofr Zr  jgr k gSA 

mn kgj k.kkFkZ  

;fn  lkj f.kd  
1 1 1

2 2 2

3 3 3

a    b     c

a    b    c

a    b    c

 gS r Fkk bld s f} r h; Lr EHk d ks fd lh vpj  (k) ls 

xqqq.kk djd s bls izFke Lr EHk esa ls  ?kV k fn ;k t k; r ks lkj f.kd  vifj ofr Zr  jgr h gSA 

vFkkZr  &  

1 1 1 1 1 1 1

2 2 3 2 2 2 2

3 3 3 33 3 3

a    b     c a   - kb     b    c

a    b    c    =    a   - kb    b    c

a   -  kb    b   ca    b    c
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blh fo”ks’kr k d s vk/kkj  i j  fd lh Hkh iafDr  vFkok Lr EHk d ks fd lh n wlj h iaf Dr  ;k 

iafDr ;ksa d s ;ksx vFkok  v Ur j  ls izfr LFkkfir  dj  fn ;k t k, r ks lkj f.kd  ds eku  esa 

ifj orZu  u gha gksr k gSA  

mn kgj .k % 14  t gk¡ c column ;    R  Rows → → gSaA  

1 1 2c c   + c   → ;k 1 3c c   + ;k 1 2 3c c c+ +  bR;kfn  A  

1 1 2R   R R→ +  ;k 1 2R R+  ;k 1 2R  + 3R  bR;kfn  A  

8-9-8 fo”ks’krk & 8  

;fn  fd lh lkj f.kd  ds x okys vo;o x esa c gqin  gksa vkSj  ;fn  x ds LFkku  ij  a j [kus 

ij  lkj f.kd  'kwU; gks t kr h gksr ks (x a)− bld k ,d  Xkq.ku [k.M gksXkA  

mn kgj .k% 15   

;fn  

2

2

2

1   a     a

  =  1   b     b

1   c     c

∆  

;fn  f} r h; iafDr  d ks b a=  ls izfr LFkkfir  fd ;k t k,] r ks n ks leku  iafDr  izkIr 

gksr h gSaA bl izd kj  ∆ ”kwU; gks t kr k gS vr % ( )a b− ∆ d k xq.ku [k.M gSA  

gy iz”u ¼mnkgj.k½    

mn kgj .k & 16    

1 6 1

2 3 3

3 3 2

−

− −

  d k eku  Kkr  d hft ,A 

gy & bl lkj f.kd  d k eku  ge lh/ks izlkj  ¼milkf.kd  d h lgk;r k ls½ d jd s Kkr 

d j  ldr s gSa & 

1 6 1
3 3 2 3 2 3

2 3 3 1 6 1
3 2 3 2 3 3

3 3 2

−

= − −
− − − −

− −

 

 1 ( 6 9) 6( 4 9) 1( 6 9)= − + − − − − − −  

      3 78 15 96= + + =  
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;k fQj  bl lkj f.kd  d k eku  fu ;eksa d k iz;ksx dj rs gq, iafDr  Lr EHk fØ ;kvksa } kj k 

Kkr  dj  ld rs gSa & 

1 1 3

2 2 3

1 6 1 0 7 1
C C C

2 3 3 5 0 3
C C C

3 3 2 1 1 2

− −
→ +

=
→ −

− − − −

 

0(0 3) 7( 10 3) 1( 5 0)= + − − − − − −  

7 ( 13) 1 5 96= − × − + × = . 

mn kgj .k% 17 

fl) d hft ,  

a c a c

a b b a 4abc

b b c c

+

+ =

+

 

gy 

 ;fn     

a c a c

a b b a

b b c c

+

∆ = +

+

 

1 1 2 3R R R R→ + +  

 

2(a b) 2(b c) 2(c a)

a b b a

b b c c

+ + +

∆ = +

+

 

   

a b b c c a

2 a b b a

b b c c

+ + +

= +

+

 

;fn   1 1 2(Applying) R R R→ −  

 

o c c

2 a b b a

b b c c

∆ = +

+
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o 1 c

2c a b b a

b b c c

∆ = +

+

 

;fn   2 2 2(Applying) C C C→ −  

 

o o 1

2c a b b a a

b b c

∆ = + −  

    [ ]2c b(a b) b(b a)= + − −  

    2 22c ba b b ab = + − +   

         2c[2ab] 4abc= =  

         vr % fl)A 

mn kgj .k% 18 

 

10 6 1

17 3 3

9 3 2

−

− − −

   d k eku  Kkr  d hft ,A 

gy - 

 
2 2 3

10 6 1 10 6 1

17 3 3 8 0 1 R R R

9 3 2 9 3 2

− −

= → +

− − − − − −

 

 
1 1 3

8 0 5

8 0 1 R R 2R

9 3 2

− −

= → +

− − −

 

 
1 1 2

0 0 4

8 0 1 R R R

9 3 2

−

= → +

− − −

 

   4( 24 0) 96= − − − =  

mn kgj .k% 19 
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 fl) d hft ,  

1 1 1

1 1 x 1 xy

1 1 1 y

+ +

+

 

gy &  bl lkj f.kd  esa izFke Lr EHk esa  ls r hlj s Lr EHk d ks ?kV kus ij  vFkkZr ~ & 

 1 1 3C C C→ −  

 

0 1 1

0 1 x 1

y 1 1 y

= +

− +

 

vc izFke Lr EHk d s lan HkZ esa foLr kj  dj us ij  & 

 
1 1

y y(1 1 x) xy
1 x 1

= − = − − − =
+

. 

8-10   lkjf.kdksa d k xq.kk  

 lkj f.kd  ,d  oxZ vkO;wg d k eku  gSA vkO;wg d s xq.kk ij  foLr j  ls ppkZ ge 

vXyh bd kbZ esa d jsxsasa A ;gk¡ ;g t ku ysu k vko”;d gS fd ] n ks lkj f.kd ksa d k xq.kk r Hkh 

fd ;k t k ld r k gS] r c os leku  d ksfV  d s gksa t Sls & 

 1 1

2 2

a b
A

a b
 vkSj   1 1

2 2

c d
B

c d
  n ks lkj f.kd  fn ;s gSa 

r ks igyh lkj f.kd  |A|  d h iafDr  d s vo;oksa d k n wlj h lkj f.kd  |B| d s L r EHk d s 

vo;oksa ls xq.kk fd ;k t kr k gS] r ks fu Eu  izd kj  gS & 

 1 1 1 2 1 1 1 2

2 1 2 2 2 1 2 2

a c b .c a d b d
| A | | B |

a c b .c a d b .d

+ +
×

+ +
 

8-11  Øsej dk fu;e (Cramer�s Rule) 

lkj f.kd  d h lgk;r k ls ;qxir  lehdj .kksa d ks gy d jus d h fof/k d ks Ø sej  d k fu ;e 

d grs gSaA bl fu ;e d ks /;ku  esa j [kr s gq, gh ge vkO;wg d s } kj k ;qxir  lehd j .kksa d k 

gy izkIr  d jrs gSA vr % ;g egRoiw.kZ fu ;e gSA 

;gk¡ ge n ks vKkr  j kf”k;ksa d s lehdj .k ij  fopkj  djr s gSaA 

mnkgj.k%  20 
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 1 1 1a x b y m+ =      (i) 

r Fkk   2 2 2a x b y m+ =      (ii) 

leh0  (i)  esa b2 ls (ii) esa (b1 ) ls xqqq.kk dj us ij  & 

 2 2 1 2 1 2a b x b b y m b+ =      (iii) 

2 1 1 2 2 1a b x b b y m b+ =      (iv) 

leh0  (iii) esa ls leh0  (iv) d ks ?kV ku s ij  & 

 1 2 2 1 1 2 2 1n(a b a b ) m b m b− = −     (v) 

blh izd kj   

 1 2 2 1 1 2 1 2y(a b a b ) a m m q− = −     (vi) 

leh0  (v) ls 

 

1 1

2 21 2 2 1

1 11 2 2 1

2 2

m b

m bm b m b
n

a ba b a b

a b

−
=

−
    (vii) 

blh izd kj 

 

1 1

1 2 2 1 2 2

1 11 2 2 1

2 2

a m

a m a m a m
y

a ba b a b

a b

−
=

−
    (viii) 

leh0  (vii) ls 

 
1 1 1 1

2 2 2 2

x 1

m b a b

m b a b

=      (ix) 

r Fkk leh0  (viii) ls 

 
1 1 1 1

2 2 2 2

y 1

a m a b

a m a b

=  
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leh0  (ix) vkSj  (x) ls 

 
1 1 1 1 1 1

2 2 2 2 2 2

x y 1

m b a m a b

m b a m a b

=  

 
1 2

x y 1

| A | | A | | A |
= =  

t gk¡ 

 1 1

1

2 2

m b
| A |

m b
=   = lkj f.kd  esa X d s Xkq.kkad ksa d h t Xkg vpj  in  fy[ku s ls 

cu h Lr EHk okyh lkj f.kd A 

 1 1

2

2 2

a b
| A |

a b
=  

8-12  lkjf.kd dk vodyt (Derivative of a determinant) 

 fd lh lkj f.kd d k vodyt  Kkr  fd;k t k ld r k gS ;fn mls vo;o fd lh 

pj  ds lkis{k vod yu h; (differentiable) gksA ;fn  gesa &  

mn kgj .k%  20 

 
3

2 4

x 2x 3

3x x

+
  d k vod yt  Kkr  dj u k gks r ks ;g fu Eu  izd kj  fd;k t k;sXkkA 

 
3 2 3

2 4 2 4 3

x 2x 3 3x 2 x 2x 3d

dx 3x x 3x x 6x 4x

+ +
= = +  

;gk¡ R1, R2 lkj f.kd  d s vo;oksa d k vod yu  dj us ij  & 

 6 2 6 2[3x 6x ] [4x 12x 18x]= − + − −  

 6 27x 18x 18x= − −  

Li"V  gS fd  ;fn  n × n vkO;wg ijA [a ]=  d s vo;o X d s vod yu h; Qyu 

(Differentiable function) gksa r ks X d s lkis{k lkj f.kd  d k vod yt  n lkj f.kd ksa 
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d k ;ksx gksr k gS] ft lesa lkj f.kd  A ds ,d  iafDr  ¼vFkok Lr EHk ½ vo;oksa  d ks mu d s 

vod y Xkq.kkad ksa ls izfr LFkkf ir  fd ;k X;k gksA  

 

2 3 2

3 3

2 2

x x 2 2x 3x 0
d

2x 3x 1 x 2x 3x 1 x
dx

0 3x 2 x 1 0 3x 2 x 1

+ = +

− + − +

 

 

2 3 2 3

2 3

2

x x 2 x x 2

2 3 3x 2x 3x 1 x

0 3x 2 x 1 0 3 2x

+ + +

− +

 

8.13. vH;kl ds fy, iz”u 

oLrqfu"B iz'u % 

1 -fdlh lkj f.kd  ds fd r us Lr EHk o iafDr ;k¡ gksr h gSa]  og la[;k gh lkj f.kd  d k --------------

------------------ d gykr h gSA 

¼i½ va'k   ¼ii½ vo;o  ¼iii½ Ø e  ¼iv½ foLr kj 

2 -lkj f.kd  d s izlkj  esa fd lh vo;o d ks xqqq.kk dj us okys NksV s lkj f.kd  d ks mld k --

d grs gSA 

¼i½lg[k.M+ ¼ii½milkj f.kd ¼iii½ xqq.ku [k.M+ ¼iv½ bu eas ls d ksbZ u gha 

3 -;fn  fd lh lkj f.kd  esa d ksbZ n ks iafDr ;k¡ vFkok Lr EHk loZle gksa r ks lkj f.kd  d k eku 

D;k gksr k gS\ 

¼i½ 'kwU; ¼ii½ ,d  ¼iii½ vu Ur ¼iv½ bu esa ls d ksbZ Hkh 

4 -;fn  d ksbZ iafDr  ;k iafDr  d k d ksbZ Xqf.kr  fd lh nwlj h iafDr  esa t ksM+k ;k ?kV k;k t k; 

r ks lkj f.kd  d k eku  D;k jgr k gS\ 

¼i½ifj ofrZr ¼ii½ vifj ofr Zr ¼iii½ ,d ¼iv½ 'kwU; 

5 - vXkj  iafDr  ;k Lr EHk d ks f d lh ekud  ¼λ½ ls Xqq.kk d jsa r c u ;s lkj f.kd  d k eku 

iqj ku s lkj f.kd  d s ek d k fd ru k xqu k gksXk\ 

¼i½,d  xqqu k ¼ii½ n wlj k xqqu k ¼iii½ eku d  ¼λ½ xqqu k ¼iv½ bu esa ls d ksbZ u gha 

mÙkj % 1 - ¼i½] 2- ¼ii½] 3 - ¼iii½] 4- ¼iv½] 5 - ¼iii½ 
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II. lgh ¼T½ vFkok Xkyr ¼F½ fpfUgr djsa % 

1 -  fd lh lkj f.kd  d k eku  n ksu ksa fod .kksZa ij  fLFkr  vo;oksa d s Xkq.ku Qy d s ;ksx 

} kj k izkIr  fd ;k t k ldr k gSA  

2 - ;fn  fd lh lkj f.kd  d h iafDr ;ksa d ks Lr EHkksa e sa vkSj  Lr EHkksa d ks iafDr ;ksa esa cn y  

fn ;k t k; r ks lkj f.kd  d k eku  vifj ofr Zr  j gr k gSA 

3 - lkj f.kd  ,d  oxZ vkO;wg d k eku  gSA 

4 - ;fn  lkj f.kd esa d ksbZ iafD r  vFkok Lr EHk fdlh iafDr  vFkok Lr EHk d k xqqq.kk gks 

r ks lkj f.kd  d k eku  bd kbZ d s cj kcj  gksr k gSA 

5 - vXkj  n ks iafDr ;ksa ;k  Lr EHkksa  d k LFkku  ifj ofr Zr  fd ;k t k; r ks fpUg ifj ofr Zr  gks 

t kr k gSA 

mÙkj % 1 - ¼F½] 2 - ¼T½] 3 - ¼T½] 4 - ¼F½] 5 - ¼T½ 

iz0  1  fu Eu  lehd j .kksa d ks Ø sej  ds fu ;e } kj k gy dhft ,A 

(i)      

3x 3y Z 11

2x y 2Z 9

4x 3y 2Z 25 [Ans. x 2, y 3,z 4]

+ − =

− + =

+ + = = = =

 

(ii)      

x y z 9

2x 5y 7z 52

2x y z 0 [Ans. x 1, y 3, z 5]

+ + =

+ + =

+ − = = = =

 

iz0  2   fl) d hft , 

 y?kq iz”u 

(i) 3 3 3

a b b c

b c c a 3abc a b c

c a a b

+

+ = − − −

+

. 

(ii)      
3 3 3

1 1 1

x y z (x y)(y z) (z x) (x y z)

x y z

= − − − + +  
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(iii)     

a b b c c a

b c c a a b 0

c a a b b c

− − −

− − − =

− − −

 

(iv)     

x a x 2a x 3a

x 2a x 3a x 4a 0

x 4a x 5a x 6a

+ + +

+ + + =

+ + +

 

iz0  3    fl) d hft , & ¼nh?kZ iz”u ½ 

(i)      2

a b c 2a 2a

2b b c a 2b (a b c)

2c 2c c a b

− −

− − = + +

− −

 

iz0  4    X  d k eku  Kkr  d hft , t c & 

 

a a x

x x x 0

b n b

=  

8-13-1 vH;kl ds fy, iz”u ¼nh?kZ½ 

iz”u  1  & ,d  O;fDr  ftld h vk; 12 00  :0  gS] oLr q X vkSj  oLr q y ds Ø ; d s 

fu Eu kafd r  la;ksxksa d s e/; mn klhu  j gr k gS D;ksafd  n ksu ksa la;ksxksa ls mls leku lar qf"V 

feyr h gSA 

(i)    x   d h 10  bd kb;k¡ y  d h 20  bd k;k¡ 

(ii)    x d h 15  bd k;k¡ y  d h 10  bd k;k¡ 

oLr q x vkSj  y  d h d her  Kkr  d hft , \ 

[Ans.  60,  30]  

iz”u  - 2  & ;g Kkr  gS fd  miHkksX (c) vkSj  cpr  (s) vk; (y)  d s Qyu  gksrs gSa vkSj 

c s y |+ =  ;fn  fd lh vFkZO;oLFkk esa c 100 0.5y,  s =50 + 0.35 y  = + oks c,s vkSj  y d s 

lar qfyr  ewY; Kkr  d hft ,A  

[ mRr j  & c 600,   s = 400, u = 1000]=  

iz”u  & 3  fl) d hft , &  
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(i)  

13   16    19

14   17    20  =  O         

15   18    21

 

(ii)    

265    240   219

240    225   198 O

219   198    181

=  

(iii)    

29   26    22

25   31    27  =  O         

63   54    46

 

(iv)     

38   7     63

16   3     29  =  O         

27   5    46

 

(v)      2 2 2

3 3 2

a     b       c

a    b      c  =  abc(a-b)(b-c)(c-a)         

a    b      c

 

(vi)    

b+c    a         a

b       c+a      b  = 4abc

c       c       a+b

 

(vii)     

2 2

2 2

2 2

b c      bc    b+c

c a      ca     c+b 0

a b     ab     a+b

=  

iz0  4 - fl) d hft , & 

 ( )
3

a+b+2c         a                b

    c           b+c+2a          b  2 a+b+c

    c               a            c+a+2b

=  

iz0  5 -  gy d hft ,  
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6 - x        3           3

  3         4 - x        5   0 

  3            5        4 - x

=  

iz0  6 - fl) d hft , & 

  ( )
x + a        b           c

  a         x + b        c   x x + a + b + c

  a            b        x + c

=  

iz0  7 - fl) d hft , & 

  

1 + a        1           1            1

  1         1 + b        1           1 1 1 1 1
 =  abcd  1+   +    +   +

  1            1        1 + c        1 a b c d

  1            1            1        1+d

 
 
 

 

iz0  8 - gy d hft , & 

  

z

x

x z

x

z

1           log y      logx

logy        1         logy

logz     log y       1

  t gk¡ x, y,z /ku kRed  ( ve)+  gSaA  

Ans. (0, D;ksafd  1 2 3c  = c   = c ).  

iz0  9 - x,  y d k eku  ewY; Kkr  d hft , t c &  

  

6i     -3i      1

4       3i     -1  = x + iy 

20     3        i

 

( )Ans.  x = 0  y = 0  

8-14 'kCnkoyh 

1-½ rduhdh Xkq.kakd & bls vkXkr  fu xZZr  vu qikr  Hkh d grs gSaA bld k ifjd yu 

okaf{kr  {ks= d s vkXr  esa ml {ks= ds d qy mRikn u  d k HkkXk nsu s ij  Kkr  fd;k 

t kr k gSA 
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2-½ rduhdh O;wg & ,slk O;wg ft lesa fofHkUu  {ks=ksa d s m|ksXkksa d s r du hd h Xkq.kakd 

d ks iafDr  ,oa Lr EHkksa es a n 'k kZ;k t k;A 

8 -1 5 lkjka”k   

izLr qr  v/;k; esa izeq[k fcUn q fu Eu  gSa &  

� ;qxir  lehdj .kksa esa vkl u  gy d s fy;s cht Xf.kr esa fo’ks"k fof/k d k iz;ksx 

fd ;k t kr k gS ft ls lkj f.kd  d gr s gSaA  

� lkj f.kd  n ks ;k n ks ls vf/k d  xq.ku Qyksa d s vUr j  d h lkad sfr d  vfHkO;fDr  gSA  

� lkj f.kd  d k Ø e & fdlh lkj f.kd  ds vUr xZZr  ft rus Lr EHk o iafDr ;k¡ gksr h gSa] 

og la[;k gh lkj f.kd  d k Ø e d gykr h gSA  

� lkj f.kd  esa la[;kvksa t Sls 1 1 x(a ,   b   . . . . . x )  d ks ekSfyd  va”k 

(Constituents) r Fkk bu ds xqq.ku Qy ( )1 2 2 1 n ma  b ,   a   b   .  .   . m  n  d ks 

vo;o (elements) d gr s gSaA  

� lkj f.kd  ds ekSfyd  va”kks  d h la[;k mld s Ø e }kj k fu /kkZfj r gksr h gS t Sls 

f} r h; Ø e d s lkj f.kd  es 22  = 4  ekSfyd  va”k gk saXks r Fkk r `r h; Ø e d s 

lkj f.kd  esa 33   =  9 gksaxsA  

� lkj f.kd  d s Ø e } kj k gh r Roksa d k fu /kkZj .k gksXk] t Sls f} r h; Ø e esa r Roksa d h 

la[;k 2L = 2 gksXh r Fkk r r̀ h; Ø e esa r Roksa d h la[;k 3L =  6  gksXkhA  

� lkj f.kd ds vo;o  d ks milad sr ks } kj k izn f”kZr  fd;k t kr k gS t Sls 

11 21 ija ,   a ,    a ,  ft lesa i   =  iafDr   j  =  Lr EHk d k eku  gksr k gSA  

� lkj f.kd  esa iafDr ;ksa vkSj  Lr EHkksa d h la[;k leku  gksr h gSA  

� lkj f.kd  d k izlkj  milkj f.kd  } kj k fd ;k t kr k gS] fd lh Hkh iafDr  vFkok Lr EHk 

d ks ysd j  lkj f.kd  d k izlkj  fd ;k t k ldr k gSA  

� milkj f.kd  (Minor)  & fdlh lkjf.kd  ds fd lh vo;o d h milkj f.kd ] ,d 

lkj f.kd  gh gS t ks vo;o ls lEcfU/kr  iafDr  vkSj  Lr EHk d ks NksM+ n su s ij  izkIr 

gksr h gSA bls ijM  ls iz;qDr  dj rs gSaA  
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� fd lh vo;o d h milkj f.kd  gh vXkj fpUg ( )i j
1

+ −   ds lkFk fy[kh t k, r ks 

og ml vo;o d k lg[k.M (cofactor)  gS &  

� t Sls ija  d k lg[k.M  i+j

ij ijC   =   (-1)   M  

� t gk¡  ij ijM  -  a  d k milkj f.kd  gSA  

� lkj f.kd  foLr kj  ds lkekU; fu ;e d s vUr XZr  izFke [k.M ( ),+  f} r h; ( ),−  

r r̀ h; ( )+  gksXk D;ksafd  t c i j+  d k t ksM+ le r c fpUg ( )+  r Fkk t c i j+  

d k t ksM+ fo"ke r c fpUg ( v)−  gksr k gSA  

� lkj f.kd  d h fo’ks"kr k,¡ n s[ks [k.M 8 -9   

� n ks lkj f.kd ksa d k xqqq.kk r Hkh fd ;k t k ld r k gS] t c os leku  d ksfV  ds gksaA   

� Ø sej  d k fu;e & lkj f.kd d h lgk;r k ls ;qxir  lehd j .kksa d s gy d h fof/kA  

� fd lh lkj f.kd  d k vodyu  Kkr  fd ;k t k ldrk gS t cfd  mlds vo;o 

fd lh pj  d s lkis{k vod yu h; gksaA  
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bdkbZ & 9 vkXkr fuxZZr lkfj.kh fo'ys"k.k 
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9-1 izLrkouk 

fiNyh bd kb;ksa esa lkaf[;d h rd u hd ksa d h foLr kj iwoZd  leh{kk d h Xk;h gSA izLr qr  bd kbZ 

fØ ;kRed  'kks/k r d u hd ksa d s ek/;e ls O;olkf;d  miØ e ds vUr XkZr  izcU/kd ksa } kj k 

le;&le; ij  d k;ZØ fed fu .kZ; ysu s esa lgk;d  gksXkhA 

vkXkr  fu xZZr  lkfj .kh fo'ys"k.k fiNys r hu  n 'kd ksa ls fod kl fu;kst u  esa ,d  

egRoiw.kZ Hkwfed k vn k d j j gh gSA ;g rdu hd  ,d  r j Q vFkZO;oLFkk d h izd`fr  dks 

leXz : i ls le>us esa  r Fkk n wlj h vksj  ?kj syw vFkZO;oLFkk d h lkekft d vkfFkZd  

mn ~ns';ksa cu ke ckgj h vFkZO;oLFkk ds vkfFkZd  mn ~ns' ;ksa d ks fpfUgr  dju s esa] fu ;ksftr 

d jus esa  r Fkk mls ykXkw d j u s esa vR;Ur  lgk;d  gSA 

;g rd u hd  vFkZO;oLFkk d s lkekU; lUr qyu  d h O;k[;k djr h gSA r Fkk bl /kkj .kk ij 

vk/kkfj r  gS fd  leLr  vFkZO;oLFkk esa vkS|ksfXd  var % lEcU/k vkSj  vUr % fu HkZj rk,a gksr h 

gSaA 

9-2 mn~ns';  

izLr qr  bd kbZ ds v/;;u  ls ge ;g le> ldsaxs fd  

1-½ vkXkr  fu xZZrrd u hd  fd l ij  vk/kkfj r  gSA 

2-½ vkXkr  fu xZZrlkj .kh fdl izd kj  fu feZr  gksr h gSA 

3-½ vkXkr  fu xZZr  Xkq.kkad  d k ifj d yu  d Sls fd ;k t kr k gSA 

4-½ fy;ksu fr Q d k LFkSfr d  vkXkr  fu xZZr  [kqyk ekWMy D; k gS vkSj  ;g mu d s vkXkr 

fu xZZr  cUn  ekWMy ls fd l : i esa fHkUu  gSA 

5-½ fy;ksu fr Q d k izkoSfXkd ekWMy fd l izd kj  ls LFkSfr d vkXkr fu xZZr ekWMy ls 

fHkUu  gSA 

6-½ vkXkr  fu xZZr  fo'ys"k.k d h D;k lhek,a gSA 

9-3 eq[; HkkXk  

9-3-1 vkXkr fuxZZr fo'ys"k.k dk bfrgkl  

vkXkr  fu xZZr fo'ys"k.k d ks loZizFke Qzkalhlh vFkZ'kkL=h d su s (Quesnay) u s vius 

fl)kUr  Tableau Economique d s vUrZXr  izLr qr  fd ;k FkkA ij Urq bld k fod kl 

^^vkXkr fuxZZr iwath izokg i)fr** d s : i esa gkj oMZ fo'ofo|ky; d s izks0  oSflyh- MCyw- 
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fy;ksu fr Q (Wassily. W. Leontief) us fd ;kA bl vkfFkZd  fo'ys"k.k d s {ks= e sa 

egku  ;ksxn ku  ds fy;s mU gs 1 9 73  esa u kscsy iqj Ld kj  Hkh izn ku  fd;k Xk;kA 

 vkXkr  fu xZZr  fo'ys"k.k d ks vUr % vkS|ksfXkd  izokg fo'ys"k.k ;k vUr % vkS|ksfXkd 

lEcU/k fo'ys"k.k] {ks=h; izokg fo'ys"k.k  r Fkk cgq&{ks=h; izokg fo'ys"k.k Hkh  d gk t kr k 

gSA vkfFkZd  fo'ys"k.k d h bl fof/k d k iz;ksx vFkZO;oLFkk d h ij Lij  fu HkZj r kvksa r Fkk 

t fV yr kvksa d ks le>us d s fy;s vUr% m|ksXk d s v/;;u gsr q fd;k t krk gSA ;g 

fo'ys"k.k vF kZO;oLFkk d s lkekU; lUrqyu  d h O;k[;k d jr s gq;s fofHkUu  {ks=ksa es a  fu xZrksa 

d s vkoaV u  d ks izLr qr  Hkh d jr k gSA fy;ksfUr Q us v esfj d k ds fy;s o"kZ 1 9 19 ] 1 92 9  ,oa 

1 93 9  ds fy;s , sls gh lkfj f .k;ksa d k izLr qr hd j .k fn;k FkkA  

 bl r du hd  d k ewy vk/kkj  vFkZO;oLFkk d s fofHkUu  m|ksXksa d h ij Lij  fu HkZj r k 

d h ekU;r k gS t ks vkXkr fu xZZr  ds lEcU/kksa ds : i esa mn ; gksr h gSA ,d m|ksXk dh 

vkXr  n wljs d h fuXkZr  gksr h gS vkSj  foykse'k% HkhA var r % mud s ij Lij  lEcU/kksa d s 

QyLo: i leLr  vFkZO;oLFkk esa i wfr Z vkSj  ekax d k lUr qyu  LFkkfir  gks t kr k gSA 

9-3-2 vkXkr fuxZZr fo'ys"k.k dh ekU;rk,a  

1-½ lEiw.kZ vFkZO;oLFkk n ks {ks=ksa esa foHkkft r  gSA var % m|ksXk {ks= vkSj  vafr e ekax {ks=  

lkekU;r% ;g eku  ysr s gSa f d   n m|ksXk vkSj  n oLr q,a gSaA 

2-½ izR;sd  {ks= d k mi foHkkt u  fd ;k t k ldr k gSA 

3-½ izR;sd  m|ksXk ek= ,d  lekax oLr q d h lekax bd kb;ksa d k mRikn u  d jr k gSA 

;fn  d ksbZ m|ksXk n ks ;k vf/kd  oLr qvksa d k ,d  fu f”pr  vu qikr  esa mRikn u 

d jr k gS] r ks mUgs ,d  leka x oLr q ds : i esa fy[kk t k ld r k gSA 

4-½ fd lh ,d  m|ksXk d k fu xZr fd lh vU; m|ksXk ds vkXkr  d s : i esa d ke esa yk;k 

t kr k gSA 

5-½ mRikn u  d h r du hd  leku j gr h gSa 

6-½ vkXkr  r Fkk fu xZZr  eqn zk ewY; d s : i esa O;Dr  fd ;s t kr s gSaA 

7-½ mRikn u  d h ckg; ferO;f;r k,a r Fkk vfer O;f;r k,a u gha ik;h t kr hA 

8-½ vFkZO;oLFkk iw.kZr % lUr qfyr gSa 
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9-½ lHkh vkXkr ksa d ks ,d  fLFk j  vu qikr  esa iz;qDr  fd ;k t kr k gSA n wljs 'kCn ksa es a  

mRikn u  fLFkj  izfr Qy d s fu ;e ds vUr XZr  gksr k gSA 

10-½ Je ,d ek= izkFkfed  vkXkr  gSA 

9-3-3 vkfFkZd leL;k  

vkXkr  fu xZZr fo'ys"k.k d s v/;;u  esa r hu  egRoiw.kZ fcUn qvksa d ks js[kkafd r  dju k vko';d 

gSA 

1-½ ;g fo'ys"k.k  mRikn u  ls lEcfU/kr  gSA ekax Qyu  d k d ksbZ LFkku  u gha gSA ; gka 

leL;k r du hd h gSA ,d  mRikn d  izk;% ;g fu /kkZfjr d j us d ks mRlqd  gksr k gS 

fd  D;k mRikfn r  d ju k gS vkSj  fdr u h ek=k esa v kXr ksa d ks mRikn u  fØ ;k esa 

iz;qDr  dj u k gSA 

2-½ ;g fo'ys"k.k  vku qHkfod  vu qla/kku  ij  vk/kkfj r  gSA ;g fo'ks"kr k bls ok yj l d s 

lkekU; lar qyu  fo'ys"k.k ls fHkUu  d jr h gSA vkXkr fu xZZr ekWMy ,d  lad qfpr 

ekWMy gS D;ksafd  ;g mRikn u  i{k d k gh voyksd u  d jr k gS vkSj  vFkZO;oLFkk ds 

ekax i{k d h iw.kZr ;k vogsyu k d jr k gSA 

3-½ bl rdu hd ls Kkr  fd ;k X;k fu XZr ckt kj  d h lar qyu  n 'kkvksa d k lar q"V u gha 

d jr k gSA ;gka lekU; lar qyu  fo'ys"k.k d k iz;ksx ek= vkXkr  fu xZZr fo'ys"k.k d s 

vFkZO;oLFkk d s fofHkUu  {ks=ksa  d s ij Lij  fu HkZjr k ds gh lan HkZ esa fy;k Xk;k gSA 

;g vUr % lEcU/k blfy;s mRiUu  gksr k gS D;ksfd  izR;sd  m|ksXk n wljs m|ksXk d s f u XkZr  d ks 

vkXkr  d s :i esa iz;qDr d jr k gSA mn kgj .k ds fy;s% LV hy d k iz;ksx jsyos m|ksX ,oa 

isV ªksfy;e m|ksX d s } kj k gksr k gSA blh izd kj  jsyos  vkSj  isV ªksy LV hy m|ksXk d s } kj k 

iz;ksx fd ;k t kr k gSA vr% ewy leL;k bl ckr  dks t kuu k gS fd vafr e miHkksXk ds 

fy;s D;k cp ld r k gS vkSj  bl fu XkZr  d h fdr u h ek=k mRikn u  izfØ;k ds vkXkr ksa d s 

: i esa iz;ksx d h t k; ftlls fd ;s 'kq) fu XkZr izkIr  gks lds ;fn  ekax C;©j k izkIr gks 

t k; r ks bl fo'ys"k.k d k  iz;ksx vfXkze mRikn u  vko';d r kvksa d h Hkfo";ok.kh  esa fd ;k 

t k ld r k gSA vkfFkZd  fu ;kst u  r Fkk fiNM+s bykd ksa d h vkfFkZd  fod kl d h leL;k esa Hkh 

bl fo'ys"k.k d k iz;ksx fd ;k t k ld r k gSA bld k vR;Ur  egRoiw.kZ iz;ksx j k"V ªh; vk; 

ys[kkad u  vkO;wg d h j pu k esa gSA  
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9-4 fy;ksufrQ dk vkXkr fuxZZr ekWMy 

vkXkr  fu xZZr fo'ys"k.k d s v/;;u  gsr q fy;ksu frQ us ekU;r kvksa d s vk/kkj  ij  rhu  eq[; 

ekWMy d ks izLr qr  fd ;k& 

1-½ fy;ksu fr Q d k LFkSfr d  vkXkr  fu xZZr  [kqyk ekWMy 

2-½ fy;ksu fr Q d k LFkSfr d  vkXkr  fu xZZr  cUn  ekWMy 

3-½ fy;ksu fr Q d k izksoSfXkd  ekWMy 

9-4-1 fy;ksufrQ dk LFkSfrd vkXkr fuxZZr[kqyk ekWMy  

[kqys ekWMy d s vUr XZr  n mRikn d  {ks=ksa } kj k fu feZr  n X n Ø e d s vkXkr  fu xZZr  O;wg e sa  

[kqyk {ks= (open sector) ys fy;k t kr k gSA [kqys {ks= d s vUr xZZr r F;ksa d h lwpu k 

ckgj h : i } kj k izkIr  gksr h gSA r Fkk bld k lEcU/k vU; mRikn d  {ks=ksa  ls u gha gksr kA  

vFkkZr  bld k r kRi;Z ml {ks= ls gS t gka m|ksXks a d s izkI r  fu XZr ksa d s ,d  HkkXk d j  iw.kZ : i 

ls miHkksXk gsr q ekax d h t kr h gSA 

mn kgj .k% 

vFkZO;oLFkk r hu  {ks=ksa es a fo Hkkft r  gSA ;gka ij  /;ku  n su s ;ksX; ckr  ;g gS fd  d `f"k ,oa 

m|ksXk vUr % m|ksXk d s : i esa r Fkk ?kjsyw {ks= d ks vaf r e {ks= d s : i esa izn f'kZr fd ;k 

Xk;k gSA vkXkr  fu xZZr  lkfj.kh esa r hu ksa {ks=k sa d s fu xZZr d ks iafDr ;ksa (rows) } kjk {kSfr t 

: i esa n 'kkZ;k Xk;k gS ,oa bu  {ks=ksa d s vkXkr  d ks Lr EHkksa (column) } kj k yEcor ~ : i 

esa n 'kkZ;k Xk;k gSA 

izFke iafDr  d k d qy ;ksx 3 00  bd kb;ka gS t ks d `f"k d k d qy fu xZZr  izn f'kZr  dj r h gSA 

blesa ls 5 0  bd kb;ka Lo;a d `f"k {ks= esa]  2 0 0  bd kb;ka m|ksXk r Fkk 'ks"k 5 0  bd kb;ka ?kj syw 

{ks= esa vkXkr  d s : i esa iz;ksx esa  ykbZ t kr h gSaA 

lkfj .kh d h f}r h; iafDr  esa m|ksXk {ks= ds d qy mRikn u  d ks izn f'kZr  fd ;k Xk;k gSA 

m|ksXk {ks= esa d qy 1 5 0  bd kb;ksa d k mRikn u  gksr k gSA ft lesa ls 5 5  bd kb;ka d `f"k] 25 

bd kb;ka Lo;a m|ksXk r Fkk 7 0  bd kb;ka ?kj syw {ks= e sa iz ;qDr  gksr h gSaA 

blh izd kj  ls Lr EHkksa esa bu  {ks=ksa d s ykxr  d ks n 'kkZ;k Xk;k gSA izFke Lr EHk bl ckr  d ks 

lwfpr  d jr k gS fd  d`f"k {ks= esa 3 0 0  bd kb;ksa d k d qy mRikn u  d jus d s fy ;s 1 25 

bd kb;ksa d h ykxr  gksr h gS]  ft lesa ls 5 0  bd kb;ka Lo ;a d `f"k {ks= ls] 5 5  bd kb;ka m|ksXk 
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r Fkk 20  bd kb;ka ?kjsyw {ks=  ls vkXkr  d s : i esa d ke esa ykbZ t kr h gSaA f} r h; Lr EHk ;g 

n 'kkZr k gS fd  m|ksXk d h 1 50  bd kb;ksa d s mRikn u d s fy;s 2 2 5  bd kb;ksa d s cj kcj 

ykxr  yXkkbZ t kr h gSA ftlesa ls 20 0 bd kb;ka d`f"k] 25  bd kb;ka Lo;a m|ksXk r Fkk 30  

bd kb;ka ?kj syw {ks= ls vkXkr  ds : i esa d ke esa ykbZ t kr h gSaA 

r r̀ h; Lr EHk esa 'kwU; ;g izd V  dj r k gS fd ?kjsyw {ks= miHkksXk {ks= gS t ks d qN Hkh foØ ; 

u gha d jr kA 

                  lkfj.kh &1 % vkXkr fuxZZr lkfj.kh 

 {ks= Ø ; {ks= d qy mRiknu 

;k d qy vk; d `f"k ¼1 ½ m|ksXk ¼2 ½ vafr e ekax 

¼3 ½ 

foØ ; {ks=  

1 - d`f"k 5 0 2 00 5 0 3 00 

2 - m|ksXk 5 5 2 5 7 0 1 50 

3 - ?kj syw 2 0 3 0 0 5 0 

 d qy ykxr 1 25 2 55 1 20 5 00 

bl ekWMy esa  u  flQZ fofHkUu  m|ksXkksa d s fy;s vko' ;d  vkXkr ksa ij  vfir q miHkksDr kvk sa 

} kj k izLrqr  miHkksXk ekax ¼vafr e HkksXk½ d ks Hkh izn f'kZr  fd ;k Xk;k gSA vr % ;g [kqyk 

ekWMy gSA 

mi;ZqDr  lkfj .kh d h lgk;r k ls lkekU; izn s'k O;wg d h j pu k d h t k ldr h gSA 

lkfj.kh &2 % izns'k O;wg 

 {ks= Ø ; {ks= d qy fuXkZr 

d `f"k ¼1 ½ m|ksXk ¼2 ½ vafr e ekax 

¼3 ½ 

foØ ; {ks=  

1 - d`f"k X11 X12 D1 X1

2 - m|ksXk X21 X22 D2 X2 

3 - ?kj syw X31 X23 O X3 

 Lr EHkksa d ks ysu s ij  fu Eu  mRikn u  Qyu  cu sXkkA 

  X1 = f1 (X11, X21, X31) 
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 vFkok 300 = f1 (50, 55, 20)   ¼lkfj .kh 1  ds vu q: i½ 

  X2 = f2 (X12, X22, X23) 

 vFkok 150 = f2 (200, 25, 30)   

blh izd kj  ;fn  'n' mRiknd  {ks= gSa r ks {ks= n d k mR ikn u  Qyu  bl izd kj  gksXkk 

  Xn = fn (X1n, X2n, X3n .................. Xnn) 

lkfj .kh d h iafDr ;ka izR;sd mRikn  d h ekax ,oa iwfr Z d s chp leUo; d ks izn f'kZr  d jr h 

gSaA 

 vFkkZr  X1 = X11 + X12 + D1

  X2 = X21 + X22 + D2

X3 = X31 + X32  

;fn  vc ;g eku  fy;k t k; fd  i m|ksXk d k dqy mRikn u  n m|ksXkksa } kj k vkXr  ds 

: i esa d ke esa yk;k t kr k gS] r c ,slh n 'kk esa 

Xi = Xi1 + Xi2 + ........................ Xin + Di

pwafd  fy;ksu fr Q us fLFkj  r du hd h Xkq.kkad  ¼vkXkr  fuxZZr  vu qikr ½ d h /kkj .kk d ks Lohd kj 

fd ;k gS] vr % ,slh n 'kk esa r du hd h Xkq.kkad  gksXkk & 

  aij = Xij / Xj

;gka Xij = i oka m|ksXk d k mRikn u  t ks fd  j osa m|ksXk } kj k d ke esa yk;k t kr k gSA 

Xij  =  j  osa m|ksXk d k d qy mRikn u 

rduhdh O;wg ¼vkXkr fuxZZr Xkq.kkad½ 

 {ks= Ø ; {ks= d qy mRiknu 

;k d qy vk; d `f"k ¼1 ½ m|ksXk ¼2 ½ vafr e ekax 

¼3 ½ 

foØ ; {ks=  

1 - d`f"k 0 -1 6 1 -3 3 5 0 3 00 

2 - m|ksXk 0 -1 8 0 -1 6 7 0 1 50 

3 - ?kj syw 0 -0 6 0 -2 0 0 5 0 
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rduhdh xqq.kkad   

bld ks vkXkr  Kkr  dju s d s fy;s okaf{kr  {ks= d s vkXkr  esa ml {ks= d s d qy mRik n u  d k 

HkkXk n s fn ;k t kr k gSA mn kgj .kkFkZ] d`f"k {ks= d k d qy mRiknu  3 00  bd kb;ka gSa r Fkk 

d `f"k {ks= d k vkXkr  50 ] 55 r Fkk 2 0  bd kb;ka gSa] ,slh n 'kk esa r d u hd h Xkq.kkad  5 0 @3 00 

= 0 -1 6  ]5 5 @3 00  = 0-18  r Fkk 2 0 @3 00  = 0 -0 6 blh izd kj  ls nwljs {ks=ksa d k rdu hd h 

xqq.kkad  Kkr  fd ;k t k ldr k gSA 

[kqys ekWMy dk mnkgj.k 

eku  yhft ;s ,d  lkekU; ekMy gSA 

Xi = Xi1 + Xi2 + ........................ Xin + Di

t gka Xi = i osa {ks= d k d qy mRikn u ] i = 1, 2, 3, ............. n 

Xij = i osa {ks= d s mRikn u  d k og HkkXk t ks j os a {ks= } kj k vkXr  ds : i esa d ke esa yk;k  

t kr k gSA 

bl ekWMy d ks n {ks=ksa d s f y;s bl izd kj  izLr qr  fd ;k t k ldr k gSA 

X1 = X11 + X12 +........................ X1n + D1

X2 = X21 + X22 +........................ X2n + D2

X3 = X31 + X32 +........................ X3n + D3 

............................................................................................. 

Xn = Xn1 + Xn2 +........................ Xnn + Dn

r du hd h xqq.kkad     = aij = Xij / Xj

  Xij = aij.Xj

  X11 = a11X1, X12 = a12X2 vkfn A 

lehdj .k bl izd kj  ls gksa xss  

X1 = a11X1 + a12X2 +........................ a1nXn + D1

X2 = a21X1 + a22X2 +........................ a2nXn + D2 

------------------------------------------------------- 
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------------------------------------------------------- 

Xn = an1X1 + an2X2 +........................ annXn + Dn

 ekWMy d ks fu Eu or  : i esa O;Dr  fd;k t k ld r k gS%& 

  n 

 Xi =  ∑  aij Xj + Di

  
j=1 

 vFkok X = AX + D 

   X1   a11  a12  ......  a1n  D1

   X2   a21  a21  ......  a2n  D2

;gka  X =  X3 A  =  .          D  =  . 

   .    .   

 . 

      . 

         Xn  an1  an2 ......  ann  Dn 

 

vr % D = X � AX = [I � A ] X 

  I = bd kbZ vkO;wg (Identity Matrix) gS 

  A = vkXkr  Xkq.kkad ks d k O;wg (Impact Coeff. Matrix) 

 vr %  X = [I-A] 
-1

 D 

  [I � A] 
-1 O;wg [I-A] d k  izfr ykse gSA 

9-4-2 fy;ksufrQ dk vkXkr fuxZZrcUn ekWMy 

fy;ksu fr Q ds vkXkr  fu xZZr  [kqys ekWMy d s vUr XZr vfUr e HkksX {ks= ¼?kj syw {ks=½ d ks 

okg; : i esa izn f'kZr  fd ;k Xk;k FkkA ij Ur q ;fn  bld k Hkh foy; ,d  m|ksXk eku d j 

vkfFkZd  O;oLFkk esa d j fn ;k t k; r ks d ksbZ Hkh {ks= ,slk u gha j g t kr k gS ft ld k lEcU/k 

okg; {ks= ls gksA  
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?kj syw vFkok ifj okj  {ks= f t ld k vkXr  miHkksXk gS rFkk fu xZr  Je gS mls Hkh vkUr fjd 

: i ls fu /kkZfj r  fd ;k t kr k gSA ,slh n 'kk esa izR;sd  oLr q d h izd`fr  ek/;fed oLr qvksa 

t Slh gksXh D;ksafd  bl (n+1) m|ksXk O;oLFkk ls mRikfn r  fu xZr ksa d ks bUgha fu xZZr ksa d s 

mRikn u  gsr q iz;ksx fd ;k t kr k gSA bl n 'kk esa vkXkr  fu xZZr  ekWMy d ks ,d  cUn  ekWMy 

d s : i esa n s[kk t k ldr k gSA 

ekU;rk 

1-½ ;gka iw.kZ iz;ksfXkd r k d h fLFkfr  fo|eku  eku h t kr h gSA 

2-½ lkFk gh lkFk fd lh r j g d k ljd kj h gLr {ksi d h laHkkou k d ks Hkh u d kj  fn ;k 

t kr k gSA 

3-½ cUn  ekWMy ds vUr xZZr  fon s'kh O;kikj r Fkk iwat h fuos'k lEcU/kh leL;kvksa ,oa 

vU; izkoSfXkd  r Roksa d h mis {kk d j  n h t kr h gSA 

;gka (n+1) m|ksXksa es a ls  izR;sd  ,d  fHkUu  fu xZZr  dh Xi (i=1, ....., n+1) ek=k 

d k mRiknu  dj r k gSA vafre {ks= ?kjsyw {ks= gS] ft ld k mRiknu  vFkok fu xZZr  Xn+1 

gSA ;gka Xij = i osa m|ksXk d k fu xZZr ] t ks j osa m|ksXk d ks t kr k gSA Xn+1, i osa Je 

d h og ek=k gS t ks fd  i osa m|ksXk esa iz;ksx d h t kr h gSA 

cUn ekWMy ds lUrqyu lehdj.kksa d k izFke lewg 

 Xkf.kr h; : i esa cUn  ekWMy d ks bl izd kj  O;Dr  dj  ldr s gSa& 

   n+1 

  Xi =  ∑  Xij  ------------------- (1) 

   
j=1 

    (i= 1,2, ...... n+1) 

  ∑ Xij = 0 ------------------- (2) 

 fLFkj  r d u hd h Xkq.kkad  d h n 'kk esa  

  Xij =  aij Xi  ----------------- (3) 

 leh- ¼3 ½ d k eku  leh0  ¼1½ esa j [ku s ij  

   n+1 
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  Xi =  ∑  Xi  

   
j=1  

vFkok 

   n+1 

  Xj =  ∑  aij Xi = 0 ----------------- (4) 

   
j=1 

leh0  ¼4 ½ lUr qyu  leh0  d k izFke lewg gSA 

cUn ekWMy ds lehdj.kksa dk f}rh; lewg 

bl f} r h; lewg d s vUr XkZr  ge ewY;ksa Pi (j=1,2, .... n+1) ij  fopkj  d jrs gSaA ;gka 

Pi vfUr e {ks= ¼?kj syw {ks= ½  d h Je n j  gSA 

;g eku rs gq;s fd  izR;sd m|ksXk esa izkfIr ;ka r Fkk ykxr sa leku  gS] lUrqyu  leh0  d ks 

fu Eu or  O;qRikfn r  fd;k tk ld r k gSA iosa m|ksXk d s fy;s  

izkfIr ;ka = XiPi 

    n+1  n+1 

r Fkk ykxr sa ∑  PiXij = ∑  (aijXi Pi )  

    
j=1  j=1 

t gka    Xij = aijXi

 lUrqyu  d h n 'kk esa  

     n+1  

  XiPi = ∑  aij.XiPi  

     
j=1  

     n+1  

vFkok  XiPi = ∑  aij.XiPi = 0 ------------- (5) 

     
j=1  

leh0  ¼5 ½ lUr qyu  leh0  d k f} r h; lsV  gSA 
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9-4-3 fy;ksufrQ dk izkoSfXkd ekWMy 

LFkSfr d  ekWMy d s vUr xZr  vFkZO;oLFkk d s fofHkUu  {ks=ks a  d s r d u hd h xqq.kkad ksa d h lgk;r k 

ls mu d h ikj Lifjd  fu HkZjr k d k v/;;u fd ;k t krk gSA ij Ur q ;s xqq.kkad   vFkZO;oLFkk 

esa LV kWd  d h okLr fod  vko';d r k ij  izd k'k u gha Mkyr sA u  gh bl ij  izd k'k Mkyrs 

gSa fd  lk/ku  d h og ek=k  t ks m|ksXk } kj k [kir  d h t kr h gS d s fy;s fd r u h iwat h d h 

vko';d r k gksXkhA bl iwat h d h ekax fLFkj  iwat h fofu ;ksx tSls fu ekZ.k] e'khu  bR;kfn 

vFkok mRikn u  d s fy;s d Pps eky d k LV kWd  cu k;s j [kus d s fy;s  d h t krh gSA vc  

;fn  LFkSfr d  vkXkr  fu xZZr  ekWMy ¼[kqyk ekWMy½ d s vU r XkZr  iwat h d k izHkko lfEefyr  dj 

fy;k t k; r c ;g O;oLFkk xqq.kkRed  gks t kr h gSA vr %] iwat h fu os'kd  izkoSfXkd  vkXkr 

fu xZZr  ekWMy d k ,d  fof'k"V  y{k.k gSA 

fy;ksu fr Q d k izkoSfXkd  vkXkr  fu xZZr  ekWMy LFkSfrd  ekWMy d k lkekU;fd j .k gS vr% 

bld h ekU;r k,aW LFkSSfr d  ekWMy d s vu q: Ik gksXkh A 

1-½ ,d  m|ksXk ,d  gh le: Ik OkLr q d k mRIkknu  dj r k gSA 

2-½ mRIkfRRk d h r d u hd  n h gq;h gSA 

3-½ mRifRRk d s lk/ku ks d k la;ksx fLFkj  gSA  

eku  yhfTk;s Xi (t).t vOkf?k esa t Oksa m|ksXk d s fu XkZr d k d qy izOkkg gS] fTkldk iz;ksx 

r hu  mn~ns';kas d s fy;s  fd ;k Tkkr k gSA 

1-½ vXkyh vOkf/k d h miHkksXk e kWXk Ci(t+1) d s fy;s  

2-½ n m|ksXk esa iawWTkh OkLr qvksa  d s LV kWd  esa 'kq) o`f) d jus d s fy;s ∆Si(t) = 

S(i)(t+1) � Si(t) t gka Si(t) pkyw vof/k  t esa i wat h d s lafpr  LV kWd  d ks izd V 

d jr k gS r Fkk vXkys o"kZ ds LV kWd  d ks] ewY; gzkl d ks u gha fy;k t kr kA 

3-½ ml vof/k esa vFkZO;oLFkk d s n m|ksXksa Xj1(t), Xj2(t) bR;kfn esa mRikn u d s 

fy;sA  

bu  n 'kkvksa esa lUr qyu  leh0  fu Eu or  gksXkk% 

Xi(t) = Ci(t+1) + Si(t+1) � Si(t) + Xi1(t) + Xi2(t) 

vFkZO;oLFkk esa d qy iwat h L V kWd  leLr  m|ksXkksa d s iwat h LV kWd  d k ;ksx gksXkk 
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 Si(t) = Si1(t) + Si2(t) 

LFkSfr d  ekWMy d h gh Hkkafr  iwat h Xkq.kkad  d ks fu Eu or  O;qRiUu  fd ;k t k ldr k gS% 

 bij = Sij/Xj 

t gka Sij = josa m|ksXk d s m Rikn u  d ks i osa m|ksXk } kj k fd ;k Xk;k 'kks/ku  

Xj = j o sa m|ksXk d k d qy mRikn u  r Fkk bij = iwat h xqq.kkad    

bij xqq.kkad   'kwU; gksu s d h n 'kk esa izkoSfXkd  ekWMy LFkSfr d  ekWMy cu  t kr k gS] 

D;ksafd  bld k vFkZ gS fd fd lh LV kWd d h vko';d r k u gha gSA bij u  r ks 

_.kkRed  gks ldr k gS] u  gh vu Ur A iwat h xqq.kkad  _.kkRed  gksu s d k vFkZ gS fd 

vkXkr  gh m|ksXk d h fu XkZr  gksr h gSA 

9-5 vkXkr fuxZZr fo'ys"k.k dh lhek,a 

1-½ ekU;rkvksa dh vO;kogkfjdrk %&xqq.kkad    d k fLFkj  gksu k] vFkZO;oLFkk d s lHkh  

{ks=ksa d h iwat h laj pu k leku  gksu k vokLr fod  gSA D;ksfd  vf/kd  mRiknu  gsrq 

vkXr ksa esa ifj or Zu  lEHko gS vkSj  izR;sd  {ks= esa iw at h d h ekax fHkUu  gh gksr h gSA  

2-½ tfVyrk&vusd  laj pu kRed  lehd j .k ,oa Xkf.kr h; r du hd ksa d h lgk;r k ysus 

d s fy;s mPp Xf.kr  r Fkk lkaf[;d h; fof/k;ksa d k Kku  vko';d  gS t ks vR;Ur 

t fV y gSa 

3-½ le:i mRikn&,d m|ksXk esa d soy le: i vFkok lekax oLr qvksa d k mRiknu 

d h ekU;r k Hkh lgh u gha gS  D;ksafd  vkt  ,d  gh m|ksXk d s vUr XZr  d bZ izd kj  d h 

oLr qvksa d k mRikn u  fd;k t ku k lEHko gSA 

4-½ js[kh; lEcU/kksa d k u gksuk& 

;g eku k Xk;k gS fd  ,d  m|ksXk d k vkXr nwljs m|ksX d k fuXkZr  gS] vr % m|ksXkksa 

esa j s[kh; lEcU/k fo|eku gS t ks r F;ksa d s foij hr  gS] D;ksafd  lk/ku ksa d j 

vfoHkkT;r k ds d kj .k fu XkZr  esa o`f) ln So vkXkr  esa o`f) d s cj kcj  u gha gksr hA 

5-½ HkkSfrd bdkb;ksa dk iz;ksx&HkkSfr d  bd kb;ksa d s : i esa vkXkr  fu xZZr  fo'ys"k.k d s 

lUrqyu  lehd j .kksa } kj k vFkZO;oLFkk d k leqfpr  : i esa iwokZu qeku  yXku k d fBu 

gksr k gSA bld s vfr fj Dr  fofHkUu  oLr qvksa d h HkkSfrd  eki Hkh fHkUu  gksr h gSA  
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6-½ lk/ku izfrLFkkiu dh mis{kk&rd u hd h xqq.kkad    dh fLFkj r k d h ekU;r k d k 

lk/ku  izfr LFkkiu  d h lEHkkou kvksa d ks u d kj  n sr h gSA ij Ur q izfr LFkkiu  dh 

lEHkkou k,a vYi d ky esa Hkh  cu h j gr h gSaAa 

7-½ dqN lk/kuksa d h mis{kk&bl fo'ys"k.k esa mRikn u  {ks=ksa d k fu ekZ.k dj rs le; 

d soy m|ksXksa d ks gh lfEefyr  fd ;k t kr k gSA vkXkr  fu xZZr  fo'ys"k.k cSafd Xk 

lsokvksa r Fkk chek O;olk; vkfn  d h vogsyu k d jr k gS vFkok bUgas vU; {ks=kss esa  

lekfgr  dj  ysr k gSA 

9-6 egRo 

vkXkr  fu xZZr  fo'ys"k.k d k fu ;skt u ,oa Hkkj r  d s bl iapo"khZ; ;kst u kvksa esa iz;ksx cgqrk 

d s lkFk fd ;k X;kA ,d  lqfu ;ksft r  vFkZO;oLFkk mu  =qfV ;ksa d ks n wj  dj us d k iz;kl 

d jr k gS t ks ,d  XkSj  fu;ksft r  vFkZO;oLFkk vUr% m|ksXk lEcU/kksa d ks eqDr  ckt kj  ds 

Hkj ksls NksM+ n sr k gS t ks Trial and error d s iz;ksx ls blesa lkeUt L; LFkkfir  d j 

ikr h gSSSA ogha nwlj h vksj  ,d  lqfu ;ksft r  vFkZO;oLFkk bu  t :j h lEcU/kksa d ks iwoZor  gh 

lapkfyr  d jd s m|ksXkksa d ks mlh r j hd s ls fu nsZf'kr  d j n sr h gSA 

lksfo;r  ;wfu ;u  vkSj  d qN n wlj h vFkZO;oLFkk u s ¼Hkkj r  lfgr ½ fu ;kst u  d ksss ,d  cM+s 

iSeku s ij  ykXkw fd ;k ft lls fd  vFkZZO;oLFkk eas Xkfr ;qDr  fod kl gks ld sA 

fy;ksu fr Q ds bl vkXkr fu xZZr fo'ys"k.k d ks vUr % m|ksXkksa  lEcU/kksa d s vfr fj Dr  Hkh 

iz;ksx esa yk;k t k ld r k gSA t Sls fd  n s'k vFkok n s' kksa d s iz'kklfu d  {ks=ksa d s lUn HkZ esaA 

vkXkr  fu xZZr  fo'ys"k.k esa d qN rd u hd h lq/kkj dj ds ns'k vkS|ksfXkd  ,oa d `f"k 

advancement d ks izkIr d j ld r k gS] ;fn  vFkZO;oLFkk d s vkS|ksfXkd  {ks= d s fofHkUu 

{ks=ksa d s lEcU/kksa d ks lgh iz d kj  ls t ksM+ fn ;k t k;A 

P.P.Pillai us loZizFke d sj y d h vFkZO;oLFkk ds fy;s vkXkr  fu xZZr d k < kapk r S;kj 

fd ;kA bl < kaps d k fo'y s"k .k d j us d s fy;s  mUgksu s  2 4 vkS|ksfXkd  {ks=ksa d ks  fpfUg r  fd ;k 

vkSj  24  X 24  vkXkr  fuxZZr vkO;wg ds fy;s cM+s iSeku s ij  vkad M+s ,d f=r  d jus d h 

d fBu kbZ ds d kj .k fiYybZ t h us viu s v/;;u  d ks j kT; d h vFkZO;oLFkk d s vkS|ksfXkd 

{ks= r d  gh lhfer  fd ;k vkSj  17  {ks=ksa d kss lekos'k  f d ;kA 
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mu ds v/;;u  d k ;g fu"d "kZ Fkk fd  d sj y ,d  fu f”pr   : i ls [kqyh vFkZO;oLFkk gS 

t ks 'ks"k Hkkj r  ,oa n wljs vU; n s'kksa d s lkFk O;kikj  d jr h gSA 

lEiw.kZ Hkkjr  Lrj  ij Indian Statistical Institute } kj k lu  1 950 &5 1  esa vkXkr 

fu xZZr  lkfj .kh d h 'kq#vkr gq;hA ft lesa vFkZO;oLFkk d s cM+s {ks=ks a d h lhfer  la[;k d k 

v/;;u  fd ;k X;k D;ksafd i;kZIr  vkad M+s miyC/k u gha FksA 3 6X36  d k izns' k vkO;wg 

1 95 1&5 2  esa r S;kj  fd ;k Xk;k ft lesa ckn  esa d qN la'kks/ku  fd ;s X;sA 1 95 2  esa  ;kst u k 

vk;ksx u s CSO d s ek/;e ls vkXkr  fu xZZr  fo'ys"k.k ij  d k;Z dj u k izkj EHk fd ;kA 

1 96 0&6 1  esa Long Run Planning Cell } kj k ,d vkO;wg r S;kj  fd ;k Xk;kA 

ikapoh iapo"khZ; ;kst u k ¼19 75 &79 ½ d h mRikn u  y{; d h draught outline 6 6X66 

vkO;wg d s vk/kkj  ij  fu /kkZfj r  d h X;hA lkFk 4X4  vkO;wg d ks mRikn u  y{; r; d jus 

d s mn ~n s'; ls iz;qDr  fd ;k X;kA vr % vkXkr  fu xZZr  fo'ys"k.k] Hkkj r  d h vkfFkZd  fu ;kstu 

esa ,d  egRoiw.kZ LFkku  j [kr h gSA 

9-7 lkjka'k 

Qzkalhlh vFkZ'kkL=h dsu s }kj k izLrqr fd ;k Xk;k vkXkr  fu xZZr  fo'ys"k.k vkSj  rn qij kUr 

bld ks fod flr  d jrs gq;s fy;ksu fr Q } kj k vkfFkZd fo'ys"k.k d h bl fof/k d k iz;ksx 

vFkZO;oLFkk d h ij Lij  fu HkZjr kvksa vkSj  t fV yr kvksa dks le>us d s fy;s vUr % m|ksXk ds 

lEcU/kksa d s v/;;u  gsr q fd;k Xk;kA 

bl fo'ys"k.k d k vk/kkj  lEiw.kZ vFkZO;oLFkk esa vkS|ksfXkd  vUr % lEcU/k vkSj vUr Zxr 

fu HkZjr k,a gSA ,d  m|ksXk d k fu XkZr  nwlj s m|ksXk d s fy;s vkXkr  d k Lo: i ys ysr k gSA 

fy;ksu fr Q us LFkSfr d  vkXkr  fu xZZr  [kqyk ,oa cUn ekWMy ds lkFk XkR;kRed  vkXkr 

fu xZZr  ekWMy Hkh izLrqr fd;kA fLFkj  rd u hd h Xkq.kkad  ds ek/;e ls vkXkr  fu xZZr vu qikr 

d h /kkj .kk d ks Lohd kj  fd;kA iwat h d k izHkko lfEefyr  djd s izkoSfXkd vkXkr fu xZZr 

ekWMy d k ,d  fof'k"V  y{k.k izLr qr  fd ;kA 

9-8 'kCnkoyh 

3-½ vkXkr & mRikn u  fØ;k esa iz;qDr  gksu s okyh oLr qA 

4-½ fuxZr & mRiknu  izfØ ;k ls fu feZr  gksu s okyh oLr qA 
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5-½ vkXkr fuxZZr lkfj.kh & fofHkUu  {ks=ksa d s fu XZr  d ks iafDr ;ksa } kj k ,ao vkXr ksa d ks 

Lr EHkksa } kj k izn f'kZr  dj r h lkfj .kh] ft lesa d qy mRikn u  ,oa d qy ykxr  Hkh 

n 'kkZ;h t k;A 

6-½ izns'k O;wg & vkXkr  fuxZZr  lkfj .kh d h lgk;r k ls lkekU; O;wg ft lesa 

vFkZO;oLFkk ds fofHkUu  {ks=ksa d s m|ksXksa d ks iafDr ;ksa vkSj  Lr EHkksa esa n 'kkZ;k t k; 

t gka iafDr  {ks=ksa d h ekSfnzd izkfIr ;ka ,oa Lr EHk {ks=ksa d h d qy ykxr d ks izn f'kZr 

d jrs gSaA HkkSfr d  : i esa iafDr  fu XkZr  d h iwfr Z ;k for j .k d ks izn f'kZr  d jr h gS 

vkSj  Lr EHk m|ksXkksa d h vkXr ksa d ksA 

7-½ vkXkr fuxZZr cUn ekWMy & blds vUr xZZr  ?kjsyw {ks= vFkok vafr e ekax {ks= d ks 

okg; : i esa izn f'kZr  d jr s gSaA 

8-½ vkXkr fuxZZr [kqyk ekWMy & blds vUr XkZr  m|ksXkksa ls izkIr  fu XkZr ksa d s ,d  HkkX k 

d h iw.kZ : i ls miHkksXk gsr q ekax d h t kr h gSA 

9-½ izkoSfXkd  vkXkr fuxZZrekWMy & ;fn  LFkSfr d  vkXkr  fu xZZr  ekWMy ¼[kqyk ekWMy ½ 

d s vUr XkZr  iwat h d k izHkko lfEefyr  dj  fy;k t k; r c ;g O;oLFkk XkR;kRed 

gks t kr h gSA 

9-9 vH;kl iz'uksa d s mRrj 

1-½ vkXkr  fu xZZr  fo'ys"k.k ls vki D;k le>r s gSa \ 

2-½ vkXkr  fu xZZr  fo'ys"k.k d h D;k ekU;r k,a gSa \ 

3-½ fy;ksu fr Q d s vkXkr  fu xZZr [kqyk fu n 'kZ d h Xkf.kr  } kj k O;k[;k d hft ;sA 

4-½ vkXkr fu xZZr  fo'ys"k.k d ksloZizFke izLrqr  d jus okys v FkZ'kkL=h d k u ke D;k Fkk \  

5-½ fy;ksu fr Q ds vkXkr  fu xZZr  iwat h izokg i)fr  d k fod kl d jus d s fy;s mUgs  

D;k lEeku  fn ;k Xk;k \ 

6-½ izkoSfXkd  vkXkr  fu xZZr  ekWMy esa fd l d h Hkwfesd k , d  fof'k"V  y{k.k d k :i 

ysr h gS \ 

7-½ r du hd h xqq.kkad    d ks vkSj  fd l u ke ls t ku k t kr k gS \ 

mRrj 4 - d sus  5 - 1 97 3  d k u kscsy iqj Ld kj  6 - iwat h fu os'k d h 7 - vkXkr  fu xZZr  vuqikra  
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9-10 lUnHkZ lfgr xzUFk 

1-½ ,l0  ,e0  'kqDyk ,oa lgk;% ¼2 004 ½  ifj .kkRed  i)fr ;ka] lkfgR; Hkou  

ifCyd s'kUl] vkXkj k 

2-½ Agarwal.H.S% ¼1 978 ½ "A Mathematical Approval to Economic 

Theroy",LaXmi Narayan Agrawal, Agra 

3-½ Mehta.P.L% ¼20 07 ½  Managerial Economics, "Analysis, Problems 

& Cases", Sultan Chand & Sons, New Delhi 

9-11 mi;ksxh@lgk;d xzUFk 

1. Kumar, Anil ( 2008) Statistical Research Methodology, Aifa 

Publishing House.        

2. Singh,. S.P. ((2010) Principles of Statistics , S&Chand Publishing 

House . 

3. Bhardwaj, R.S. (2000). Mathematics for Economics and Business, 

EXcel Books. 

4. Bose, D. ( 2003), An Introduction to Mathematical Economics, 

Himalaya Publishing House. 

9-12 fucU/kkRed iz'u  

1 ½ vkXkr  fu xZZr  fo”ys’k.k ls vki D;k le>r s gSA 

2 ½ vkXkr  fu xZZr  fo”ys’k.k d h D;k ekU;r k,a gSA 

3 ½ fy;ksfÙkQ d s vkXkr  fu XkZr  [kqyk fu n ”kZ d h Xkf.kr  } kj k O;k[;k d hft;sA 

4 ½ fu Eu fyf[kr  vkXkr  fu xZZr  lkj .kh ls lEcfU/kr  izkoSf/kd  Xkq.kkad  lkj .kh cu kb;sA 

m|ksXk 1 2 vafr e ;ksx  Dqy mRikn u 

1 2 0 2 0 6 0 1 00 

2 1 5 1 5 2 0 5 0 

Je 1 0 1 5   
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इकाई 10- रै�खक �ो�ा
मगं 

10-1 izLrkouk 

10-2 mn~ns'; 

10-3 js[kh; izksXkzkfeaXk ;k js[kh; izk;kstu dh ifjHkk"kk  

10-4 js[kh; izksXkzkfeaXk dh mRifRr ,oa fodkl 

10-5 js[kh; izksXkzkfeaXk ds mn~ns'; 

10-6 js[kh; izksXkzkfeaXk dh vk/kkjHkwr ekU;rk,a 

10-7 XkzkQh; fof/k ds izeq[k pj.k 

10-7-1 js[kh; izksXkzkfeaXk leL;k ds gy dh js[kkfp=h; vFkok XkzkQh; fof/k 

10-7-2 inkFkksZa dk p;u% vf/kdre ykHk dh izkfIr 

10-7-3 ykxr U;wure djuk 

10-8 flEiysDl fof/k 

10-8-1 js[kh; izksXkzkfeaXk leL;k dks flEiysDl fof/k ls gy djukA 

10-9 js[kh; izksXkzkfeaXk leL;k dk }Sr 

10-9-1 fdlh izkFkfed dk }Sr cukuk 

10-10 jSf[kd izksXkzkfeaXk ds ykHk 

10-11 js[kh; izksXkzkfeaXk dh lhek, 

10-12 lkjka'k 

10-13 'kCnkoyh 

10-14 vH;kl iz'uksa ds mRrj 

10-15 lanHkZ lfgr XkzUFk 

10-16 mi;ksxh@lgk;d XkzUFk 

10-17 fucU/kkRed iz'u
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10-1 izLrkouk 

fiNyh bd kb;ksa esa vkiu s lhekUr  fo”ys’k.k d s fofHkU u  igyqvksa d k v/;;u  fd;kA fd lh 

Hkh vFkZO;oLFkk d h dsUn zh; leL;k O;olk; esa vf/kd re ykHk vft Zr  d ju s d h gksr h gSA 

bl y{; d h izkfIr  d ju s gsr q] vFkZO;oLFkk esa  mi yC/k lhfer  lk/ku ksa d k vu qdwyer 

iz;ksx d ju k gksr k gSA bu lhfer  lk/ku ksa d k fofHkU u  {ks=ksa esa  vkoaV u  d ju k] fd lh Hkh 

vFkZO;oLFkk d s fy;s d fB u kbZ d k d k;Z gksr k gSA lhekUr  fo”ys’k.k bu  leL;kvksa d k 

lek/kku  dj us esa iw.kZ : Ik ls lQy u gha gks ld kA 

izLr qr  bd kbZ esa bUgh O;kogkfj d  leL;kvksa d k lek/kku  dj us d s mn ~ns”; ls j s[kh; 

izk;kst u  rd u hd  d k fod kl gqvk t ks t fV y Xkf.kr d s iz;ksx ls mRikn u  d h fofHkUu  

leL;kvksa d k gy d j r k gSA 

izLr qr  bd kbZ esa j s[kh; izksXkzkfeaXk d h Xkf.kr h; rdu hd, mRifRr  ,oa fod kl, blds 

vu qiz;ksx ,oa XkzkQh; vkSj flEIkysDl fof/k d ks m n kgj .kksa d s ek/;e ls foLr kj  ls 

le>k;k Xk;k gSA 

10-2 mn~ns'; 

bl bd kbZ ds v/;;u  d s mij kUr  vki ;g t ku  ld saxsas fd  

7-½ j s[kh; izksXkzkfeaXk fd l izd kj mRikn u  fu .kZ;ksa esa vf/kd  ;FkkZFkr k ykr k gSA 

8-½ fu f”pr   izfr cU/kksa d s vUr XZr  ykxr  U;wu r e ,oa ykH k vf/kd r e d Sls fd ;k t k 

ldr k gSA 

9-½ j s[kh; izksXkzkfeaXk leL;k d s gy d h XzkQh; fof/k ,oa  flEIkysDl fof/k d k fo Lr`r 

ls v/;;u  dj  ld saxsA 

10-½ j s[kh; izksXkzkfeaXk d ks m|ksX ,oa O;olk; d s vfr fj Dr  vU; fd u  {ks=ksa  esa  izeq[k 

fu .kZ;u  r du hd  ds : i esa  iz;ksx fd ;k t kr k gSA 

10-3 js[kh; izksXkzkfeaXk ;k js[kh; izk;kstu dh ifjHkk"kk  

j s[kh; izk;skt u  n ks 'kCn ksa ls feyd j  cu k gS& js[kh; ft ld k vFkZ gS lj y j s[kk ,oa 

izk;kst u ftld k r kRi;Z gS lqO;ofLFkr ;kstu kA js[kh; izk;kst u k ,d  ,slh rdu hd  gS t ks 

fu f”pr   izd kj  d h leL;kvksa] fo'k s"kd j  mRiknu  d h leL;kvksa d s lek/kku d s fy;s 

t fV y Xf.kr  d k iz;ksx dj r h gSA d ksbZ Hkh QeZ viu s mRiknu  d ks vf/kd r e d jus d s 
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fy;s ,d  lqO;ofLFkr ;kstu k d k fu ekZ.k djr h gSA ,d  fu f”pr   ek=k d k mRiknu 

fofHkUu  oSd fYid  fof/k;ksa }kj k gks ld r k gS ij Ur q ,d QeZ d k mn~ns'; ;gh gksr k gS fd  

d qN fu f”pr  izfr cU/kksa ds vUrXZr  bl izd kj  d k fu.kZ; d ju s esa lgk;d  gks ft lls fd 

ykxr  U;wu r e r Fkk ykHk v f/kd r e izkIr  gks ld sA bls U;wu r e ykxr  la;ksx d h fof/k d s 

vUr XZr fd ;k t kr k gSA js[kh; izksXkzkfeaXk } kj k fofHkUu lk/ku ksa d h mu ek=kvksa d k fu /kkZj .k 

Xf.kr  d h lgk;r k ls fd ;k t k ld r k gS ftlls fd  oLr q d h ,d  fu f”pr   ek=k d k 

mRikn u  U;wu r e ykxr  esa laHko gks ld sA 

10-4 js[kh; izksXkzkfeaXk dh mRifRr ,oa fodkl 

j s[kh; izksXkzkfeaXk d k loZizFke : lh Xf.kr K Jh ,y0  ch0  d ka=ksfop  u s izLr qr  fd;kA vU;  

vFkZ'kkL=h ft lesa MkQZeSu ] d iwj  r Fkk dwieSUl izeq[k gSa] u s Hkh bl r du hd ds fod kl esa 

egRoiw.kZ ;ksxn ku  fn ;kA fd Urq bld k loksZRr e fod kl f} r h; fo'o ;q) d s i'pkr~ 

1 94 6  esa ves fj d u  Xf.kr K Mh0  ch0  MSV ft Xk } kj k fd ;k Xk;kA bUgksu s j s[kh; izk;kst uk 

r du hd  d s ek/;e ls Xf.kr h; leL;kvksa d s lek/ kku  d h vis{kkd r̀  Js"B  fof/k d k 

vkfo"d kj  fd;kA 

10-5 js[kh; izksXkzkfeaXk ds mn~ns'; 

j s[kh; izksXkzkfeaXk d s fu Eu fyf[kr  mn ~ns'; gSa& 

1-½ lcls izeq[k mn~ns'; mRikn u  fØ ;k d h bl leL;k d k lek/kku dj u k gS fd 

ykHk d Sls vf/kd r e fd ;k t k; ,oa ykxr  d Sls U;wu re d h t k;A 

2-½ ,slh u hfr  d k fod kl fd ;k t k; ft lls vFkZO;oLFkk esa Hkfo"; d h ekax d ks iwj k 

d jus d s lkFk&lkFk mRiknu  ;kst u k d k fu ekZ.k Hkh gks lds ft lesa vUos"k.k u hfr 

d h ykxr  d ks U;u r e fd ;k t k ldsA 

3-½ vkXr ksa d h vkiwfr Z d ks lqfuf”pr   d jus d s lkFk&lkFk mRikn u  esa iz;qDr  gksu s 

okyh e'khu ksa] Je vk fn  d k i;kZIr  <aXk ls for j .k fd;k t k ld s ft lls fd  bu 

lalk/ku ksa d k vu qdwyr e iz;ksx gks ld sA  

4-½ mRikfn r  gksu s okyh oLr q d h la[;k bl izd kj  fu f”pr   gks ft lls fd  

vf/kd kf/kd  ykHk vft Zr  fd;k t k ldsA 
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5-½ mRikn  d k loksZRr e < aXk ls foKkiu ksa d s ek/;e ls vf/kd kf/kd  izpkj  gksA ,slk 

d jus d s fy; s fofHkUu  foK kiu  ek/;eksa d k mfpr  v u qikr  esa fu f”pr   foKkiu  

ct V  fu /kkZj .k d ju k Hkh bl r du hd  d k mn~ns'; gSA 

6-½ mRikn u  dj us ds lkFk&lkFk for j .k d h O;oLFkk Hkh bl izd kj  gks ft lls fd 

ifj ogu  ykxr  U;wu r e gks ldsA 

10-6 js[kh; izksXkzkfeaXk dh vk/kkjHkwr ekU;rk,a 

1-js[kh; lEcU/k 

fLFkj  iSeku ksa d s izfr Qy fu ;e ij  vk/kkfjr  js[kh; izk;kst u k lj yr k cu k;s j [ku s d s 

fy;s j s[kh; lehd j .k } kjk O;Dr  fd ;k X;k gSA ft lls vkXr &fu XZr  lEcU/k d ks ,d 

lj y js[kk } kj k izn f'kZr  fd ;k t k ld r k gSA bld k vfHkizk; ;g gS fd  mRik n u  Qyu 

j s[kh; le: i gksr s gSaA  

2-fLFkj dhersa 

;g eku  fy;k t kr k gS fd lk/ku r Fkk mRikn u d h d hersa fLFkj  j gr h gSaA blls fd lh 

Hkh QeZ } kj k vf/kd  ;k de ek=k esa lk/ku ksa d h ek=k d k iz;ksx dj us ls mud h d herksa 

ij  d ksbZ izHkko u gha iM+r k gSA mRikn d  } kj k mRiknu  d h ek=k ifj ofrZr  d ju s ls Hkh 

d hersa vifj ofr Zr  gh j gr h gSaA 

3-mn~ns'; Qyu 

fd lh Hkh QeZ d k y{; t Sls ykHk vf/kd r e dj u k ;k ykxr  U;wu r e dj u k gh mn ~ns'; 

Qyu  vFkok oLr qij d Qyu  d gk t kr k gSA bls eku n .M Qyu  Hkh d grs gSaA ft l 

j Sf[kd  Qyu  d h izksXkzkfeaXk gksr h gS] mls gh mn ~ns'; Qyu  d grs gSaA bl Qy u  ds n k s 

HkkX gksr s gSa& izeq[k ,oa } SrA ;fn  mn ~n s'; Qyu  esa mRikn u  d ks vf/kd r e d ju k izeq[k 

gS r ks ykxr  U;wu r e d ju k } Sr  gksr k gSA 

4-vojks/k ;k izfrcU/k 

lk/ku ks d h miyC/kr k lhfer  gksus d s d kj .k ;g izfr cU/k d k : i ys ysr s gSaA bUgh 

lhfer  lk/ku ksa d ks iz;qDr  d jds gh ykH k vf/kd r e ;k ykxr  U;wu r e fd;k t k ldr k 

gSA izfr cU/kksa d ks izk;% vleku r k,a ;k vlfed k Hkh d gk t kr k gS D;ksafd  bUgs izk;% 

vleku r kvksa d s : i esa O;D r  fd ;k t kr k gSA 
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5-fuekZ.k izfØ;k ds fodYi 

fd lh d k;Z d ks d j us d h fof/k d ks izfØ ;k d grs gSaA mRikn u  esa iz;qDr  lk/ku ksa d s la;ksx 

d ks mRikn u  izfØ ;k d grs gSaA mRikn u  izfØ ;k d h ,d  ls vf/kd  fof/k;ka gk su h pkfg; s 

ft lls fd  loksZRr e fof/k d k pqu ko bl fof/k d s ek/;e ls pqu k t k ld sA 

6-izfØ;k fdj.kas  

j s[kh;r k d h ekU;r k d s vu qlkj  pwafd  izR;sd  izfØ ;k esa Je  r Fkk iw at h d k vu qikr  fLFkj  

j gr k gS vFkkZr  lk/ku  vuqikr  fLFkj  j gr k gS] vr % izR;sd  izfØ ;k d ks lj y js[kk } kj k 

izdV  fd ;k t kr k gSA ewy fcUn q ls Å ij  n kfgu h vksj mB u s okyh bl lj y j s[kk d ks gh 

izfØ ;k fdj .ksa d grs gSaA  

   

 

 

fn ;s Xk;s j s[kkfp= 1  esa  X v{k ij  Je d h ek= k  ,oa Y v{k ij  iwat h d h ek=k d ks 

fy;k Xk;k gSA OA, OB, OC r Fkk OD izfØ;k fd j .ksa gSa t ks fu f”pr  Je&iwat h 

la;ksx d ks O;Dr  dj rs gSaA  OA fcUn q ij  fLFkr  fcUn q Q1, Q2, Q3 r Fkk Q4 ;g izdV 

d jrs gSa fd  mRikn u  izfØ ;k esa mRikn u  c< +kus i j  Je&iwat h d h ek=k fd l izd kj 

cn ysXhA t cfd  mu d k vu qikr  leku  j gr k gSA vr % Q1, Q2, Q3, Q4 leku  n wj h ij 

fLFkr  gSaA  
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izfØ ;k fd j .k OA ,d  fu f”pr   Je r Fkk iwat h ds la;ksx d ks O;Dr  d jr h gSA blh 

izd kj  OB, OC r Fkk OD Hkh fHkUu &fHkUu la;ksxksa  d ks izdV  d jr h gSaA ij Ur q izR;sd  

izfØ ;k fd j .k lk/ku ksa ds ,d  fu f”pr  vuqikr d ks n'kkZr h gSA izR;sd  izfØ;k fd j .k ij 

fLFkr  fcUn q ;g n 'kkZrs gSa fd  mRiknu  c<+ku sa ij  lk/ku ksa d h ek=k,a fd l izd kj  cn ysaXkh] 

ij Urq mu esa vu qikr  leku  j gsXkkA 

blh izd kj  izfØ ;k fd j .k OB ij  fLFkr  fofHkUu  fcUn q OR1, OR2, OR3, OR4 Hkh 

cj kcj nwj h ij  fLFkr  gSaA blh izd kj OC izfØ ;k fd j .k ij  fLFkr OS1, OS2, OS3

r Fkk OS4 ,oa OD izfØ ;k fd j .k ij  fLFkr  OT1, OT2, OT3 r Fkk OT4 Hk h cj kcj 

n wj h ij  fLFkr  gSA Q1, R1, S1 r Fkk T1 fcUn qvksa d ks ij Lij  lj y js[kkvksa ls fe yku s ij 

t ks d ks.kn kj  oØ  izkIr  gksr k gS mls leksRikn  oØ  d gr s gSaA 

7- lqfuf”prrk 

;g Hkh eku k t kr k gS fd  fØ ;kfof/k d ks gh u gh cfYd  voj ks/kksa d h Hkh fu f”pr  la[;k 

gksu h pkfg;s ft lls fd  X.ku k lgh izd kj  d h t k ld sA 

8- ;ksxkRed  & vyx& vyx fØ ;kd ykiksa esa iz;qDr  fd lh lk/ku  d h ek=kvksa d k ;ksx 

lEHko gksu k pkfg,A  

9- foHkkT;rk & vuqdwyr e gy izkIr  d j rs le; fu .kZ; pj ksa d ks lr r  eku k t kr k gS 

vFkkZr  mu ds fHk=kRed  eku  gks ld r s gSA 

10-lEHkkO; {ks= 

j Sf[kd  lehd j .kksa d s } kj k izkIr  fd ;k X;k XzkQ ftles j s[kh; d k;Z;kst u k d h leL;k 

izfr cU/k lfEefyr  gksa] ml js[kh; d k;Z;kstu k d h leL;k d k lEHkkO; {ks= d gykr k gSA 

lEHkkO; {ks= voj ks/kksa d h la[;k ,oa mu d h izd `fr  ij  fu HkZj  dj r k gSA 

11-lEHkkO; gy 

lEHkkO; {ks= esa fLFkr  izR;sd  fcUn q lEHkkO; gy d gykr k gSA n ks lk/ku ksa d h fLFkfr  esa 

vkXkr ksa d s os lHkh la;ksx t ks le ykxr  j s[kk ij vFkok mu d h cka;h vksj  fLFkr  gSa]  

lEHkkO; gy gSaA bls ,d  j s[kkfp= ls Li"V  fd ;k t k ldr k gSA 

eku  yhft ;s] ,d  mRikn d d s ikl Je vkSj  iwat h d h ,d  fu f”pr   ek=k miyC/k gSA ;s 

fu f”pr   ek=k mRikn u  d j us d s izfr cU/k vFkok ifj lhek,a gSaA j s[kkfp= 2  es a Je d h 
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OL ek=k  ,oa i wat h d h OK ek=k  d ks yEcor  ,oa {kS fr t  lj y j s[kk } kj k Ø e'k% n 'kkZ;k 

X;k gSA ;s n ksu ks js[kk,a ,d  nwljs d ks ON ij  d kV r h gSaA vr % OKNL {ks= ft ls 

j s[kkafd r  fd;k X;k gS] lEHkkO; gy d k {ks= gSA 

 

12-vlEHkkO; gy 

,slk izR;sd  fcUnq t ks lEHkkO; {ks= ls ckgj  gks] vlEHkk O; gy d gykr k gSA ,slk fcUn q n h 

gqbZ d k;Z;kst u k ds izfr cU/kksa d ks Lohd kj  u gha d j r k gSA 

13- vuqdwyre lEHkkO; gy 

vu sd  lEHkkO; gyksa esa ls loksZRr e gy d ks vuqdwyr e gy d gk t kr k gS] ;g og gy gS] 

t ks oLr qijd  Qyu  d ks vf/kd r e ;k U;wu r e d jr k gSA ;g lEHkkO; {ks= ij  fLFkr  og 

fcUn q gS ftl ij  mn~ns'; Qyu  d k eku  vf/kdr e vFkok U;wu r e gksr k gSA 

j s[kh; izksXkzkfeaXk esa vu qd wyr e gy Kkr  dj us d h n ks oSd fYid  fof/k;ka gSa& 

1-½ XkSj  Xkf.kr h; vFkok j s[kkfp=h; fof/k  

2-½ flEIkysDl fof/k  

j s[kkfp=h; fof/k } kj k js[kh; izk;kst u k d h dsoy lj y leL;kvksa d k vuqdwyr e gy 

izkIr  fd ;k t k ld r k gS] t cfd flEiysDl fof/k d s vUrXZr  Xkf.kr h; lehdj .kksa } kj k 

vu sd  lEHkkO; gyksa d h ijh{kk d jds vis{kkd `r  fu cZy gyksa d ks Ø e'k% R;kX fn ;k t kr k 

gSA t c r d  fd  ,d  vu qdwyr e gy u  izkIr  gks t k;sA n ks fHkUu  r j hds gksr s gq, Hkh bu ls 

fu d ys ifj .kke leku  gksrs gSaA 
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10-7 XkzkQh; fof/k ds izeq[k pj.k 

1 - loZizFke js[kh; izk;kstu  leL;k d k voj ks/kksa ,oa m n ~n s'; Qyu  d s : i esa lw= 

izLr qr  dj u k pkfg;sA  

2 - lHkh n h gq;h vlfed kvksa d ks lfed k eku  ysu k pkfg;sA lfed kvksa vFk ok 

vlfed kvksa esa X
2
, y

2 ;k Xy d s d ksbZ in  u gha gksu s pkfg;sA  

3 - lqlaXkr  cgqHkqt  {ks= ln So izFke pr qFkkZa'k esa gk su k pkfg;s A 

4 - lHkh lfed kvksa ,oa voj ks/kksa  d k XzkQ cu ku k gksr k gS] ft lesa lfed kvksa d h la[;k 

d s cj kcj  j s[kk,a izkIr  gksr h gSaA 

bl izd kj  [khaph Xk;h js[kkvksa ls ifj c) lqlaXr  cgqHkqt  izkIr  gks t kr k gSA cgqHkqt  d h 

Hkqt k,a lHkh voj ks/kksa d ks lU r q"V  djr h gSaA 

5 - mn ~ns'; Qyu  d s vf/kd r e vFkok U;wu r e eku  lqlaXr  cgqHkqt  ds {ks= d s 'k h"kksZa 

ij  gh gksu s pkfg;sA  

6 - lqlaXkr  cgqHkqt  {ks= d s vUr XkZr  fd lh fcUn q ij  mn~ns'; Qyu  d k eku  cgqHkqt  ds 

fd Ugh n ks 'kh"kksaZ ij  izkIr  U;wu r e r Fkk vf/kdr e eku ksa  d s chp izkIr  gksr k gSA 

10-7-1 js[kh; izksXkzkfeaXk leL;k ds gy dh js[kkfp=h; vFkok XkzkQh; fof/k 

bl xzkQh; fof/k esa j Sf[kd  lehdj .kksa d s fu d k; d ks g y d j us d h vko';d r k gksr h gSA 

1-½ j Sf[kd  vlfed k d k XkzkQ& 

eku k aX+by+c*o &&&&&& ¼1 ½ 

t gka ij  X, y pj  ,oa a, b, c vpj  eku  gSaA fpUg * ds LFkku  ij  < ;k ≤ 

;k > ;k ≥ gks ld r k gSA 

 mi;qZDr  vlfed k ds vu q:i j Sf[kd  lehdj .k fu Eu fyf[kr  gS& 

 aX + by + c = 0 &&&&&&&& ¼2 ½ 

bl lehd j .k d k XkzkQ [khapu s d s fy;s X-y r y esa  d ksbZ Hkh n ks fcUnq ysu k i;kZIr  gS 

ft ld ks feyku s ls izkIr  j s[kk gh bld k XzkQ gSA ;g lj y j s[kk X-y r y d ks n ks HkkXksa e sa 

foHkkft r  dj r h gS ft ls v/kZr y d g ld rs gSaA bu  n ks HkkXksa es  ls ,d  HkkXk fu f”pr  gh 
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j Sf[kd  vlfed k d k XkzkQ gS ft ls j s[kkfp= 3  esa n 'kkZ;k Xk;k 

 

bu  n ks HkkXksa esa ls d kSu lk HkkXk vlfed k¼1 ½ d k xzkQ gS] blds fy;s ,d  fcUn q Q ysr s 

gSa ft ld k eku  (h, l) gS t ks X-y r y ij  fLFkr  gS fd Ur q lehdj .k ¼2 ½ ls izkIr  lj y 

j s[kk ij  fLFkr  u gha gSA bl fLFkr  esa n ks  lEHkkou k,a mRiUu  gksr h gSa& 

1 -½ izFke fLFkfr & 

;fn  fcUn q Q vlfed k ¼1½ d ks lUr q"V  dj r k gS r ks og v/kZr y gh vlfed k ¼1 ½ d k 

XkzkQ gS] ft les Q fcUn q fLFkr  

2 -½ f} r h; fLFkfr & 

;fn  fcUn q Q vlfed k ¼1 ½ d ks lUrq"V u gha dj r k gS r ks n h gq;h vlfed k d k XkzkQ og 

v/kZr y gksr k gS ft lesa fcU n q Q fLFkr  u gha gSA 

10-7-2 inkFkksZa dk p;u% vf/kdre ykHk dh izkfIr 

mnkgj.k &1 

mn ~ns'; Qyu  z = 3X + 5y d ks fu Eu fyf[kr  voj ks/kksa d s fy;s  vf/kd r e d hft;s%& 

  X + 2y ≤ 20 

  X � y ≤ 15 

  X ≥ 0 
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  y ≥ 0 

gy % mn ~ns'; Qyu  z = 3X + 6y d s fy;s voj ks/k gS%& 

  X + 2y ≤ 20 &&&&&& ¼1 ½ 

  X + y ≤ 15 &&&&&&&&&¼2 ½ 

  X ≥ 0  &&&&&&&&&¼3 ½ 

  y ≥ 0  &&&&&&&&&¼4 ½ 

vOkj ks/k ¼1 ½ d s vu q: i js[kh; lehd j .k 

  X + 2y = 20  &&&&&&&&¼5 ½ 

 leh0  ¼5 ½ esa ;fn  X=0] rks y = 10 

 ;fn  y = 0 r ks X = 20  

vr % fcUnq ¼0,10½ r Fkk ¼20,0½ leh0  ¼5 ½ d h XkzkQ j s[kk ij  fLFkr  gSA 

ewy fcUn q bl js[kk ij  fLFk r  u gha gSA  

vzc eku k ewy fcUn q leh0 ¼5 ½ d s voj ks/k vFkkZr  X+2y<=20 d s v/kZr y esa fLFkr  gS] 

r ks 

0 + 2(0) ≤ 20 

  0 ≤ 20  

t ks fd  lR; gSA 

vr % ewy fcUn q voj ks/k ¼1 ½ d s cUn  v/kZr y esa fLFkr  gS A 

 voj ks/k ¼2 ½ d s vu q:i js[kh; leh0 

  X + y = 15  &&&&&&&&&&&& ¼6 ½  

leh0  ¼6 ½ d ks gy d j us ij n ks fcUn q (0, 15) r Fkk (15, 0) izkIr  gksr s gSaA ft Ugs feyku s 

ij  leh0  ¼6 ½ d h xzkkQ j s[kk izkIr  gksr h gSA blh izd kj  ewy fcUn q voj ks/k ¼2 ½ d s Hkh cUn 

v/kZr y esa fLFkr  gSA t ks fd  lR; gSA 
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vr % ;g js[kkfp= ls Li"V  gksr k gS fd  OABC gh lEHkkO; gy {ks= gSA  

 mn ~ns'; Qyu  = Z = 3X + 5y 

 fcUn q O (0,0) ysu s ij  Z = 3(0) + 5(0) = 0 

  fcUn q A (15, 0) ysu s ij  Z = 3(15) + 5(0) = 45 

 fcUn q B (10,5) ysu s ij  Z = 3(10) + 5(5) = 55 

 fcUn q C (0,10) ysu s ij  Z = 3(0) + 5(10) = 50 

vr % mn ~ns'; Qyu  Z= 3X + 5y ij  vf/kd r e eku  55 gS t c X=10, y=5 gSA 

mnkgj.k 2 

,d  d Eiu h A r Fkk B n ks izd kj  ds f[kykSu s cu kr h gSA A d h ,d bd kbZ d ks cu kus esa 4 

?k.V s e'khu  d k le; r Fkk 4  ?k.Vs d kj hXj  d k le; yXr k gSaA B d h ,d  bd kbZ d ks 

cu kus esa  6  ?k.V s e'khu  d k le; r Fkk 2  ?k.V s d kj hXkj  d k le; yXkr k gSaA d Eiu h d s 

ikl e'khu ksa d h 18 0  ?k.Vs r Fkk d kj hXj ksa d h 17 0 ?k.V s d h {ker k gSA A d h ,d  bd kbzzzZ 

ij  80  : i;s r Fkk B d h ,d  bd kbzZ ij  6 0  : i;s d k ykHk gk sr k gS A ;fn  d Eiu h iwj h 

{ker k ls d k;Z djsa r ks v f/ kd r e ykHk izkIr  dj us d s fy;s mls A r Fkk B d h  fd r uh 

bd kb;kW cu ku h pkfg;s \ 
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gy&eku k d Eiu h A d h X bd kb;ka r Fkk B d h y bd kb;ka cu kr h gSA 

1-½ f[kykSu ks d h la[;k _.kkRed  u gha gks ld r h] ysfdu  'kwU; gks ld r h gSA 

vr % X≥0, y≥0 

2-½ e'khu ksa d s d qy ?k.V s = 4X + 6y 

3-½ ysfd u  1 80  ?k.Vs d s voj ks/k d s vu qlkj 

9X + 6y ≤ 180 

d kj hXkj ksa d s d qy ?k.V s = 4X + 2y 

4-½ ysfd u  1 70  ?k.Vs d s voj ks/k d s vu qlkj 

4X + 2y ≤ 85 

5-½ vf/kd r e ykHk izkIr  dju k gh mn ~ns'; Qyu  gSA vr %  

P = 80X + 60y 

 

 

 

lEHkkO; gy {ks= OABC ls n 'kkZ;k Xk;k gSA 

 blds fu n sZ'kkad  Ø e'k ¼0 ]0 ½ ¼4 3 ]0 ½ ¼4 1 ]3 ½ r Fkk ¼0 ]30 ½ 

 pwafd   ykHk P = 80X + 60y 



प�रमाणा�मक �������                                                               MAEC104 

उ
राखंड मु� िव�िव�ालय                                                                   ����

 fcUn q O (0,0) ij  P = 80 X 0 + 60 X 0 = 0  

fcUn q A (43,0) ij P = 80 X 43 + 60 X 0 =3440  

fcUn q B (41,3) ij P = 80 X 41 + 60 X 3 = 3460  

fcUn q C (0,30) ij P = 80 X 0 + 60 X 30 = 1800  

bu  lHkh eku ksa esa P d k v f/kd r e eku  346 0  gS t ks fd  fcUn q B ij  izkIr  gksr k gS r Fkk 

A d h 4 1  bd kb;ka r Fkk B d h 3  bd kb;ka cu kus ij  izkIr  gksr h gSA 

10-7-3 ykxr U;wure djuk 

mnkgj.k 3 

,d  MkDVj  vius ej ht dks izfr fnu  vius vkgkj  esa d e ls d e 2 000  bd kbZ foV kfeu] 

2 5  bd kbZ [kfut  yo.k r Fkk 7 0 0  bd kbZ d Syksj h ysu s d ks ij ke'kZ n sr k gSA n ks Hkks t u  ;ksX; 

in kFkZ A r Fkk B miyC/k gSa ft ud k ewY; Ø e'k% 4  # r Fkk 3  # izfr  bd kbZ gSA A d h  

izR;sd  bd kbZ esa 1 0 0  bd kbZ foV kfeu ] 0-5  bd kbZ [kfut  yo.k r Fkk 20  bd kbZ d Syksj h gSA 

B d h izR;sd  bd kbZ esa 5 0  bd kbZ foV kfeu ] 1  bd kbZ [kfu t  yo.k r Fkk 20  bd kbZ d Syksj h 

gSA ej ht  d ks vko';d  iks"kd  r Ro izkIr  dj us d s fy;s izR;sd  izd kj  ds vk gkj  d h 

fd ru h bd kbZ;ka ysu h pkfg;sA bl leL;k d h jSf[kd  d k;Z ;kst u k d k Xf.kr h; lw=.k  

fyf[k;sA leL;k d ks XkzkQh; fof/k ls gy d hft ;sA  

gy& 

1-½ eku k ej ht  viu s vkgkj  es izfr fnu  HkksT; in kFkZ A d h X bd kbZ r Fkk B d h y 

bd kbZ ysr k gSA 

2-½ HkksT; in kFkZ d h bd kbZ;ksa d h la[;k _.kkRed  u gha gks ld r h gS] ysfd u  'kwU; gk s 

ldr h gSA vr % 

X ≥ 0, y ≥ 0 

3-½ A d h X bd kbZ;ksa ls izkIr iks"k.k  

foV kfeUl  = 100X 

[kfu t  yo.k = 0.5X 

d Syksj h  = 20X 
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4-½ B d h y bd kbZ;ksa ls izkIr  iks"k.k 

foV kfeUl  = 50y 

[kfu t  yo.k = 1y 

d Syksj h  = 20y 

5-½ voj ks/kksa d s vu qlkj ] foV kfeUl d h ek=k U;wur e 2 000 bd kbZ gksu h pkfg;sA vr % 

2000 ≤ A ls foV kfeUl $ B ls foV kfeUl 

2000 ≤ 100X + 50y 

100X + 50y ≥ 2000 

6-½ iqu % izfr j ks/kksa d s vu qlkj ] [kfu t  yo.k d h U;wu r e ek=k 2 5 bd kbZ gksu h pkfg;sA 

vr %      0.5X + y ≥ 50 

7-½ iqu % izfrj ks/kksa d s vu qlkj ] d Syksj h d h U;wu r e ek=k 70 0  bd kbZ gksu h pkfg;sA v r % 

20X + 20y ≥ 700 

8-½ bl leL;k d k mn ~ns'; Q yu  O;; d ks U;wu r e j[ku k gSA vr % 

P = 4X + 3y 

9-½ vr % bl leL;k d h j Sf[kd d k;Z ;kst u k d k Xf.kr h; lw=.k bl izd kj  gS%& 

X ≥ 0 

y ≥ 0 

100X + 50y ≥ 2000 

0.5X + y ≥ 25 

20X + 20y ≥ 700 

P = 4X + 3y 
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XkzkQ d k j s[kkafd r  vlhfer  {ks= gh lEHkkO; {ks= gS ft ld k 'kh"kksZa C, D, F, G es ls 

fd Ugh ,d  ;k vf/kd  'kh"kksZa ij  P d k eku  U;wu r e gksXkkA 

mn ~ns'; Qyu  :    P = 4X + 3y 

fcUn q C(50,0) ij =   P = 4 X 50 + 3 X 0 = 200 #- 

fcUn q D(20,15) ij  =  P = 4 X 20 + 3 X 15= 125 #- 

fcUn q F(5,30) ij    =  P      =      4 X 5 + 3 X 30=110 #- 

fcUn q G(0,40) ij   =  P       = 4 X 0 + 3 X 40= 120 #- 

vr % U;wu r e O;; 1 10  #- t cfd  ej ht  A d h 5  bdkbZ r Fkk B d h 30  bd kbZ ysr k gSA 

10-8  flEiysDl fof/k 

flEiysDl fof/k d k vkfo" d kj  t ktZ ch MSUt fyXk u s 1 94 7  esa fd ;kA bld s vUr XkZr 

j s[kh; izd eu  leL;k d ks eku d  : i esa fy[kk t k r k gSA ,d  lEHkkO; gy ls izkj EHk 

fd ;k t kr k gS vkSj  fQj  iqu j ko`fRr  fof/k ls gy esa lq/kkj  fd ;k t kr k gSA 

10-8-1 js[kh; izksXkzkfeaXk leL;k dks flEiysDl fof/k ls gy djuk 

pj.k 1 
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vlfed k ds : i esa izn Rr  izR;sd  js[kh; fu ck/k d ks leh0  esa cn ysaA bld s fy;s U;wure 

pj Lysd pj vkSj vfrjsd pj ljIyl pj  d ks iz;qDr  fd ;k t kr k gSA ;s u ;s 

v_.kkRed  pj  fu ck/k d h vlfed k ds ckbZa vksj  t ksM+s t krs gSA ;fn  fpUg (≤) d k gS 

vkSj  bUgs Lysd pj  d gk t kr k gSA ;s u ;s v_.kkRe d  pj  fu ck/k d h vlfed k d s ckabZ 

vksj  ?kV k;s t kr s gSaA ;fn  f pUg (≥) d k gS vkSj  bUgs _.kkRed  Lysd  pj  ;k ljIyl pj 

d grs gSaA  

izk;% lj Iyl pj  ds LFkku  ij  Lysd  pj  'kCn  Hkh iz;qDr  fd ;k t kr k gS] ij Urq fpUg d k 

/;ku  j[ku k gksr k gSA 

mn kgj .k (1) js[kh; fu ck/k 2X1 + 5X2 <= 15 d ks leh0  esa cn yus d s f y;s Lysd  

pj  s1 d s ckabZ vksj  t kM+u s ij ] 

  2X1 + 5X2 + s1 = 15 

(2) j s[kh; fu ck/k 3X1 + 7X2 >= 18 d ks leh0  esa cn yu s ds fy;s lj Iyl pj  s2 

d ks ckbZa vksj  ?kV kus ij ] 

  3X1 + 5X2 � s2 = 18 

mn ~ns'; Qyu  esa Ly sd  r Fkk lj Iyl pj ksa d s Xkq.kkad  'kwU; fy;s t kr s gSaA t Sls% 

 mn ~ns'; Qyu   Z = 8X1 + 11X2 d ks 

        Z = 8X1 + 11X2 + 0.s1 + 0.s2

fy[kk t k;sXk ft lls mn ~ns'; Qyu  esa bu d k ;ksxn ku 'kwU; j gsA  

pj.k 2 

izR;sd  leh0  fu ck/k d s n kbZa vksj  d s vpj  d ks /ku kR ed  cu k;saA bld s fy;s  leh0  ds 

n ksu ks vksj  (-1) d k Xkq.kk dj saA  

 t Sls&  3X1 � 5X2 + s1 = -11 

   -3X1 + 5X2 �s1 = 11  fy[kk t k;sXkkA  

pj.k 3 

;fn  fd lh pj  ds fy;s  v _.kkRed  'kr Z u  n h XbZ gks r ks mls v_.kkRed  cu k;sa A  

t Sls& X2 d ks v_.kkR ed  cu kus d s fy;s bls n ks pj ksa  d s vUr j  d s : i esa fy[ksa& 
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 X2 = X3 � X4 ;k X2* - X2** t gka X2* ≥0; X** ≥0 

pj.k 4 

 mn ~ns'; Qyu  d ks vf/kd refd j .k ds : i esa fy[ksa A  

 U;wu r e d hft ;s% Z  = c1X1 + c2X2 + ............... + cnXn

 vf/kd r e d hft ;s%(-Z)  = -c1X1 � c2X2 - ................. � cnXn

ifjdyu fof/k 

1-½ Lysd  pj ksa d h lgk;r k ls vlfed kvksa d ks lehd j .kksa esa cn yk t kr k gSA 

2-½ izn Rr  lwpu k d ks ,d  lkfj .kh esa j [kr s gSa ft ls flEiys Dl r kfyd k d gr s gSaA 

3-½ ,d  izkj fEHkd csfld lEHkkO; gy d k ir k yXkr s gSa vkSj  vkXs d h izfØ ;k 'kq: 

d jrs gSaA  

4-½ bl gy d k ij h{k.k djr s gSa vkSj  og n s[krs gSa fd  ;g vu qdwyu  gS ;k u ghaA 

5-½ ;fn  ;g gy vuqdwyr e ugha gksr k r ks  la'kks f/kr  r kfyd k cu kbZ t kr h gSA bld s 

fy;s vUr XZeu  pj ;k izos'k d jus okys pj  o cfgXZeu  ;k ckgj  t kus okys pj  

fu f”pr   d jr s gSa ft lls fd  vXyk gy fu d kyk t k ldsA 

6-½ bl gy d k ij h{k.k djr s gSa vkSj  ;g n s[krs gSa fd  ;g vu qdwyr e gS ;k u ghaA 

n ks pj ksa d s fy;s flEiy sDl r kfyd k d k [kkd k 

eku k mn ~n s'; Qyu ] vf/kdr e fd j .k  Z = c1X1 + c2X2 + 0.s1 + 0.s2

 n ks fu ckZ/k          a11X1 + a12X2 + 1.s1 + 0.s2 = b1

                         a21X1 + a22X2 + 0.s1 + 1.s2 = b2

 

Li"Vhdj.k 
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1-½ Cj iafDr ;k mn~ns'; iafDr& mn ~ns'; Qyu  d s fu .kkZ;d pj ksa] Lysd  pj ksa r Fkk 

lj Iyl pj ksa d s Xkqq.kkad   A 

2-½ CB LrEHk ;k mn~ns'; iafDr& mn~ns'; Qyu  esa m u  pj ksa d s Xkqq.kkad    t ks 

r Rled  vkO;wg cu krs gSaA  

3-½ vk/kkj LrEHk& blesa os csf ld  pj  fy[ks t kr s gSa ft u ds Xkqq.kkad    Lr EHk CB esa 

fy[ks gSaA pj ksa  d k Ø e r Rled  vkO;wg esa 1  d s lkeu s gksr k gSA 

4-½ ckWMh vkO;wg& fu ck/kksa d s ckabZ vksj  d s pj ksa d s Xkq.kkad ks } kj k cu r h gS t ks ,d 

vkO;wg esa u gha gSaA  

5-½ rRled vkO;wg& csfld  pj ksa d s Xkq.kkad ksa ls fu feZr  vkO;wgA 

6-½ XB LrEHk ;k ek=k LrEHk& vk/kkj  Lr EHk esa vk; s pj ksa d k u keA 

7-½ lfn'k iafDr& ckWMh vkO;wg r Fkk r Rled  vkO;wg esa v k, pj ksa d s laXkr  lfn 'kA 

8-½ b.MsDl iafDr& ;k 'kq) ewY;kad u  iafDr  ;k Cj iafDr  

          Cj = Cj � Zj = Cj � CB
|
Xj

=  Cj � CB vkSj  Xj d k vkUr fjd  Xkq.ku Qy csfld pj ksa ds fy;s Cj = 

0] lnSo Cj ds vk/kkj  ij  vu qdwr e gy d k ij h{k.k fd ;k t kr k gSA 

a) ;fn  lHkh Cj ≤0] gy vu qd wyr e gSA 

;fn  d ksbZ Hkh Cj > 0 u gha gS] ij Urq dqN 'kwU; gSa r c vU; 

vu qdwyr e gy fo|eku  gSA 

;fn  lHkh Cj < 0 r c gy vf} r h; vu qdwyr e gy gSA 

b) ;fn  Cj > 0 dqN j d s fy;s r c gy vu qdwyr e u gha gSA vr % vkXs 

iquj ko`fRr  d h t k;sXhA 

c) ;fn  Cj ds vf/kd r e lEHko eku  d s laXkr  LRkEHk Xj d s lHkh vo;o 

_.kkRed  ;k 'kwU; r ks gy vlfer  gSA 
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9-½ dh LrEHk& og Lr EHk ftlesa /ku kRed  Cj vf/kdre gS bld s laXr  lfn 'k Xj 

izos'k d jr k gS ft ls Å ij d h vksj  r hj  ds (↑) d k fu 'kku  yXkd j  O;Dr  djrs 

gSaA 

10-½ b.MsDl LrEHk& ;k vu qikr  Lr EHkA bl Lr EHk esa vu qikr  Kkr  fd ;k t kr k gSA 

t gka 

igyh iafDr  d s fy;s vu qikr  = b1/ laXkr  d h Lr EHk d k eku 

n wlj h iafDr  d s fy;s vu qikr  = b2/ laXkr  d h Lr EHk d k eku 

11-½ d h iafDr  ;k ik;oV  iafDr& og iafDr  ft lesa v_.kk Red  vu qikr  lcls d e gSA  

(↓) ls O;Dr  fd ;k t k;sXkkA 

12-½ d h QSDVj  ;k d h vo;o& og vo;o t ks  d h d kWye  r Fkk d h iafDr  d s d V ku 

fcUn q ij  fLFkr  gS eq[; iaf Dr  ds u ;s eku  fy[ku s d s  fy;s bl la[;k d ks 1  es a  

ifj ofr Zr  dj  fy;k t kr k gSA 

mnkgj.k  

 fu Eu fyf[kr  js[kh; izd eu  leL;k d ks flEiysDl fof/k  ls gy d hft ;s 

 vf/kd r e d hft ;s  MaXimise  Z = 4X1 + 5X2

     2X1 + 3X2 ≤ 24 

     2X1 + X2 ≤ 16 

 r Fkk    X1 + X2 ≥ 0  

 gy& js[kh; izd eu  leL;k d k eku d  : i 

 vf/kd r e d hft ;s   Z = 4X1 + 5X2 + 0.s1 + 0.s2 

    2X1 + 3X2 + 1.s1 + 0.s2 = 24 

    2X1 + X2 + 0.s1 + 1.s2 = 16 

    X1, X2 >= 0 
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izkjfEHkd csfld lEHkkO; gy% 

  X1 = 0, X2 = 0, s1 = 24, s2 = 16 

  Z1 = CB

|

X1 = [0 0] [2/2] = 0 

  Z2 = CB

|

X2 = [0 0] [3/1] = 0 

Z3 = CB

|

S1 = [0 0] [1/0] = 0 

Z4 = CB

|

S2 = [0 0] [0/1] = 0 

pwafd  C1, C2 ≥ 0  gy v u qd wyr e u gha gSA ;gka  C2 vf/kd r e gS] vr % osDV j  X2 izos'k 

d jsXkkA 

vr % vuqikr Lr EHk esa vu qikr  Kkr  djsaA vu qikr  S1 d s laXr  U;wu r e gS vr% osDV j  S1 

ckgj  gksXkA d h vo;o 3  gS] u bZ iafDr  cu kus d s fy;s fu Eu  fØ ;k viu k;saA 

 

r kfyd k ¼1 ½ esa igyh  iafD r  d s izR;sd  vo;o d ks 3  ls HkkX n su s ij  ^^d h ia fDr ** ds 

vo;o gksaxs s% 
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n wlj h iafDr  d s vo;o gksaXksa% 

 

 

pawfd  C1>0 gS vr% gy X1=0, s1=0, X2=8, s2=8 vu qdwyr e gy u gha gS vFkkZr 

mn ~ns'; Qyu  d s eku s esa vkSj  lq/kkj  fd ;k t k ldr k gSA 

pwafd  C1 vf/kd r e gS vr%^ X1 izos'k d j us okyk osDV j  gksXkkA 

pwafd  vu qikr s2 ds laXr  U;wu r e gS vr % ckgj  t kus okyk osDV j s2 gksXkA ^^d h** vo;o  

4/3 gksXkkA 

iqu % la'kksf/kr  lkfj .kh d h nwlj h iafDr  fu Eu  izd kj  gksXkhA 



प�रमाणा�मक �������                                                               MAEC104 

उ
राखंड मु� िव�िव�ालय                                                                   �	��

 

igyh iafDr  fu Eu  izd kj  gksXkh 

flEiysDl ¼la'kksf/kr ½ r kfy d k ¼3 ½ 

or Zeku  gy X1 =6, X2 = 4, s1 = 0, s2 = 0 

 Z = 4X1 + 5X2 + 0 + 0 = 24 + 20 = 44 

pwafd  d ksbZ Hkh C1 /ku kRed u gha gS] vr% or Zeku  gy vu qdwyr e gSA vFkkZr  X1 = 6, X2

= 4, Z vf/kd r e = 44 

10-9 js[kh; izksXkzkfeaXk leL;k dk }Sr 

izR;sd  js[kh; izØ eu  leL;k ls lEcfU/kr  ,d  nwljh j s[kh; izØ eu  leL;k gksr h gSA  

ft ls igyh leL;k d k } Sr  d grs gSaA bl leL;k esa igyh leL;k d ks izkFkfed  ;k 

izkbey d grs gSaA fd lh } Sr d k } Sr  Lo;a esa izkbey gksXkA izkFkfed  } Sr  ds t ksM+s esa  

fd lh d ks Hkh izkFkfed  eku k t k ldr k gS] QyLo: i n wlj h } Sr  gksXkhA 

izkFkfed  } Sr  t ksM+s d s n ks egRoiw.kZ : i gSa& 
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1-½ lefer  (Symmetric) 

2-½ vlefer  (Unsymmetric) 

izkFkfed  } Sr  t ksM+s d ks le fer  : i esa d gk t kr k gS ;fn  lHkh pj  v_.kkRe d  gSa 

r Fkk lHkh fu ck/k vlfed k,a gSaA ¼  <= vf/kd r ed j .k d h fLFkr  esa  r Fkk >= U;wu r e 

fd j .k d h fLFkr  esa ½ ij Ur q izkpyksa aij, bi, cj ds fpUg LoSfPNd  gSaA vU;Fkk bls 

vlefer  : i esa d gk t kr k gSA 

n wljs oXhZdj .k ds vu qlkj  izkFkfed  n ks izd kj  ds gksr s gSa& 

1-½ fefJr  izkFkfed  : i& ;fn fd lh izkFkfed fu ck/kksa es  lehdj .k vkSj  vlfed kvksa 

¼fd lh Hkh fn 'kk esa½ d k fe J.k gks] v_.kkRed  r Fkk vfu ;fU=r  pj  gks] r c bls 

fefJr  izkFkfed  : i d k dgk t kr k gSA 

2-½ eku d izkFkfed : i& ;fn lHkh fu ck/kksa d k ,d izd kj d k fpUg gks] r ks og 

eku d  izkFkfed  : i d k dgk t kr k gSA 

10-9-1 fdlh izkFkfed dk }Sr cukuk 

fu;e 

1-½ feys t qys izfr cU/kksa d ks ,d  fn 'kk es a cn ysa]  vf/kd r e eku  Kkr  dj us d h fLFkfr  

esa ¼NksV k ;k cj kcj  <=½ d s : i esa r Fkk U;wur e eku  Kkr  dj us d h fLFkfr  esa  

¼cM+k ;k cj kcj  >=½ ds :i esa j [ksaA  

2-½ vlefer  : i d ks lefer  : i esa cn ysaA ;fn  d ksbZ fu ck/k lehd j .k ds : i esa gS 

r ks mls n ks vlfed kvksa d s : i esa O;Dr  fd ;k t kr k ldr k gSA 

;fn  d ksbZ n ks pj  fpUg e sa  vfu ;fU=r  gSa r ks mls n ks  /ku kRed  pj ksa d s vUr j  d s : i esa 

O;Dr  fd;k t k ld r k gSA 

3-½ pj  n vkSj  izfr cU/k m gks a r ks 

vf/kd r e d hft ;s Z = c1X1 + c2X2 + ...... cnXn

t cfd  a11X1 + a12X2 + ........... + a1nXn ≤ b1

  a21X1 + a22X2 + ........... a2nXn ≤ b2

  .................... 
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  am1X1 + am2X2 + ............. + amnxzn ≤ bm

  r Fkk X1, X2 ......... Xn ≥ 0 

bld k }Sr  cu kus d s fy;s  

1-½ izR;sd  izkFkfed  fuckZ/k ds fy;s ,d  } Sr  pj  ifj Hkkf"kr 

vFkkZr  m izkFkfed  fu ck/k &> m } Sr  pj  

izR;sd  }Sr  pj  d ks W1, W2 ........., Wm ls O;Dr  d hft ;sA  

2-½ vpj  in  r Fkk mn ~ns'; Q yu  d s Xqq.kkad   ks d ks ij Lij  cn fy;s 

vFkkZr  n izkFkfed  pj  &> n } Sr  fu ck/k 

 a11 a12 ........... a1n

xq.kakd  d k vkO;wg A a21 a22 ........... a2n  d k Transpose A1
T 

Kkr  d hft ;s 

  .................................... 

  am1 am2 .......... amn m X n 

  

  a11 a21 ........... am1

   A
T
 a12 a22 ........... am2  

  .................................... 

  a1n a2n .......... amn n X m 

bl izd kj  izkFkfed  fu ck/kksa  d s n ka;h vksj  d s vpj  } Sr d s mn ~ns'; Qyu  d s Xkq.kkad   gksaXk s 

r Fkk izkFkfed  mn ~n s'; Qyu  esa pj ksa d s Xkqq.kkad  } Sr d s fu ck/kksa d s n ka;h vksj  d s vpj  

gksaXksA  

4-½ fu ck/kksa d h fn 'kk cn ys ¼vFkkZr  ;fn  izkFkfed  esa fpUg ≥ gS r ks } Sr  esa ≤ gksXkk  

r Fkk ;fn  izkFkfed  esa fpUg ≤ gS r ks } Sr  esa ≥ gksXkkA  

5-½ vu qdwyr e d h fn 'kk cn ysa  ¼vf/kd r e ds fy;s U;wu r e r Fkk U;wur e ds fy;s  

vf/kd r e½ 

bl izd kj  }Sr  fu Eu  izd kj  d k gksXkk 
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U;wu r e d hft ;s  ZD = b1w1 + b2w2 + ........ + bmwm

   a11w1 + a21w2 + .......... + am1wm ≥ c1

   a12w1 + a22w2 + .......... am2wm ≥ c2

   a1nw1 + a2nw2 + ......... + amnwm ≥ cn

   w1, w2 ........, wm ≥ 0 

r Fkk vkO;wg lad sr u  esa  

;fn  izkFkfed ] vf/kdr e dhft ;s X= cX 

t cfd  AX ≤ B 

r Fkk  X ≥ 0 

r c } Sr % U;wu r e d hft ;s ZD = B
T
w 

t cfd   A
T
w ≥ C

T 

r Fkk   w ≥ 0 

10-10 jSf[kd izksXkzkfeaXk ds ykHk 

1-½ lhfer  ,oa miyC/k lalk/kuksa d k vu qdwyr e iz;ksx d ju s esa ;g izk;kst u  lgk;d 

gSA 

2-½ fd lh mRiknd  d s fy;s bl izk;kst u  d  } kj k ;g fu .kZ; ysu k lqfo/kktud  gks 

t kr k gS fd  og vius mRikn u ksa es sa fd l izd kj  lk/ku ksa d k p;u  dj s r Fkk 

loksZRr e <aXk ls fd l izd kj for j .k dj s fd  vu qdwyr e ykHk izkIr  gksA  

3-½ r du hd  izcU/ku  ds vUr XZr  fd lh Hkh fØ ;kfof/k vFkok d k;Z dju s ds ,d  ls 

vf/kd  fod Yiksa d ks  pqu us esa lgk;r k feyr h gSA 

4-½ ;g vFkZO;oLFkk d h leL;kvksa d s lEHko r Fkk O;ogkfj d  gy izLr qr  dj r h gSA 

5-½ ;g fo'ys"k.k Xkf.kr  d k foLr `r  d jr k gS ft lds d kj .k mRiknu  fu .kZ;ksa esa  

vf/kd  ;FkkFkZr k vk t kr h gSA 

6-½ ;g r du hd  ;kr k;kr  ykxr ] vkgkj  d h ykxr  r Fkk O;olkf;d  tXkr  esa vu sd 

oLr qvksa d h mRikn u  ykxr  d ks  U;wu r e d ju s esa iz;qDr  d h t kr h gSA 
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10-11 js[kh; izksXkzkfeaXk dh lhek,a 

• j s[kh; izksXkzkfeaXk rd u hd  d s vUr XZr pj ksa esa j s[kh; lEcU/k d h d Yiu k d h t kr h 

gS t cfd O;ogkj  esa ,slk d ksbZ lEcU/k u gha ik;k t kr k vfir q vj s[kh; lEcU/k 

izk;% ns[ku s d ks feyr k gSA  

• os leL;k,a ft u esa pj  ;ksT; u gha gS] mu d k gy r du hd ls u gha fd ;k tk 

ldr kA 

• bl rdu hd d h lad Yiu k ßizfr Qy fuj Ur j izkIr  gksrk j gr k gSÞ ;FkkFkZokph u gha 

gSA 

• ;g Hkh ns[kk Xk;k gS bl rd u hd  ls izkIr gy QeZ vFkok d Eiu h ds fy; mfpr 

u gha gksA  

10-12 lkjka'k 

j Sf[kd  izksXkzkfeaXk vu qd wyr e ifj .kke izkIr  dju s ds f y;s ,d  Xf.kr h; fof/k gSA ;g ml 

r du hd d ks d grs gSa t ks fd  mRiknu  esa fu .kZ;kRed leL;kvksa d k loksZRr e gy Kkr 

d jus esa iz;qDr gksr s gSaA bl fof/k d ks miyC/k lhfer  lk/ku ksa d s ij Lij izfr Li/khZ 

fØ ;kd ykiksa es a vu qd wyr e izd kj  ls vkoaV u  dj us d s fy;s iz;qDr  fd ;k t kr k gSA t gka 

lHkh pj ksa ds chp j s[kh; lEcU/kksa d s lehdj .kksa vFkok  vlfed kvksa d s } kj k n 'kkZ;k t krk 

gSA 

fd lh fu .kZ;kkRed  leL;k d ks j s[kh; izksXkzkfeaXk ds ekWMy esa  izLr qr  dju s d s fy; s 

fu .kkZ;d  pj ksa d ks fpfUgr  d ju k] mn ~ns'; Qyu  d ks ?kksf"kr  d ju k] fu ck/kksa d ks ifj Hkkf"kr 

d ju k] pj ksa d k v_.kkRed  eku  gksu k vkfn  pj .kksa d ks  viu kd j  js[kh; ekWMy d s : i 

esa izn f'kZr  fd ;k t k ldr k gSA ;g Xf.kr h; fof/k d qN lhekvksa v Fkok izfr cU/kksa t Sls 

j s[kh;] v_.kkRed ] ;ksxkRe d r k] foHkkT;r k d h 'kr ksZa d h ekU;r k ij  vk/kkfj r  gSA 

j Sf[kd  izksXkzkfeaXk d ks XkzkQh; fof/k ,oa flEiysDl fof/k ls gy fd ;k t k ldrk gSA gj 

j s[kh; izksXkzkfeaXk d ks ,d  n wlj h js[kh; izØ eu  leL;k gksr h gS ft ls igyh leL;k d k }Sr 

d grs gSaA  
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10-13 'kCnkoyh 

1-½ fu.kZ; pj& lhfer  lk/kuksa d s vUr XZr  oLr qvksa d h ek=k d ks pj ksa } kj k O;Dr 

fd ;k t kr k gSA 

2-½ mn~ns'; Qyu& iz;qDr  pj ksa esa j s[kh; Qyu  ft ld k vf/kdr edj .k r Fkk 

fu Eur hdj .k fd ;k t kr k gSA 

3-½ fuckZ/k& vu qdwyr e gy fu d kyus d s fy;s t ks lhek,a  fu /kkZfjr  d h t kr h gSA 

4-½ js[kh; ,oa v&_.kkRed  'krZ& mn~ns'; Qyu  r Fkk fu ck/k lHkh fu .kZ; pj  ds 

j s[kh; Qyu  gS vkSj  ;g fu.kZ; pj  _.kkRed  u gha gksu s pkfg;sA  

5-½ lEHkkO; gy& pj ksa d s ,sls eku ksa d k leqPp; t ks fn;s gq, js[kh; izfr cU/kksa ds 

lkFk lkFk v_.kkRed  izfr cU/kksa d ks Hkh lUr q"V  djr k gS] leL;k d k lEHkkO; 

gy d gykr k gSA 

6-½ vuqdwyre gy& og lEHkkO; gy t ks fn ;s gq, mn~ns'; Qyu  d k vf/kd r e ;k 

U;wu r e eku  gksA 

fV Ii.kh& 

 j s[kh; izØ eu  leL;k d ks gy d j us esa izk;% fu Eu fyf[kr  fLFkfr ;ka gks ld r h gSa& 

1-½ leL;k d k d ksbZ lEHkkO; gy u  gksA  

2-½ leL;k d s vu sd  gy gksA  

3-½ leL;k d k lEHkkO; gy vlfe ;k vifj c) gksA  

10-14 vH;kl iz'uksa d s mRrj 

1-½ j s[kh; izksXkzkfeaXk d h izeq[k fo'ks"kr k,a D;k gSa \ 

2-½ j s[kh; izksXkzkfeaXk d k izfr iknu  loZizFke fd lu s fd ;k \ 

3-½ j s[kh; izksXkzkfeaXk d k fod kl d ju s d k Js; fd l vFkZ'kkL=h d ks t kr k gS \ 

4-½ j s[kh; izksXkzkfeaXk 'kCn  d k D;k r kRi;Z gS \ 

5-½ j s[kh; izksXkzkfeaXk d ks gy d j us d h d kSu  lh fof/k;ka gSa \ 

6-½ flEiysDl fof/k d k vkfo"d kj  fdlus fd ;k \ 

7-½ j s[kh; izksXkzkfeaXk leL;k ls lEcfU/kr  nwlj h js[kh; izksXkzkfeaXk leL;k d ks D ;k 

d grs gSa \ 
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mRrj & 

1-½ (a) fu .kZ; pj (b) mn~ns'; Qyu  (c) fu ck/k (d) oSd fYid  lek/ku 

(e) js[kh; ,oa v_.kkR ed  'kr Z  (f) ;ksxkRed r k (g) foHkkT;r k 

(h) fu /kkZfjr 

2-½ ,y- ch- d kUV j ksfop 

3-½ t h- ch- MkUV flXk 

4-½ j s[kh; 'kCn  d k r kRi;Z& n ks ;k n ks ls vf/kd  pj ksa d s e/; j s[kh; lEcU/k 

izØ eu  d k vFkZ& fdlh leL;k d k vu qd wyr e gy fd lh O;oLFkk d s vUr XZr 

fd ;k X;k gS ftld h ,d  fu f”pr   ;kst u k gS r Fkk Xf.kr h; rd u hd  ij  vk/kkfjr 

gSA 

5-½ XkzkQh; fof/k ,oa flEiysDl fof/k 

6-½ t ktZ ch- MkUV flXk 

7-½ } Sr 

10-15 lanHkZ XkzUFk 

• ,l0  ,e0  'kqDyk ,oa lgk;% ¼2 004 ½  ifj .kkRed  i)fr ;ka] lkfgR; 

Hkou  ifCyd s'kUl] vkXj k 

• ,p0  ,l0  vXkzoky % ¼19 78½  "A Mathematical Approval to 

Economic Theroy", LaXmi Narayan Agrawal, Agra 

• ih0  ,y0  esgr k % ¼20 07 ½ Managerial Economics, "Analysis, 

Problems & Cases", Sultan Chand & Sons, New Delhi 

 10-16 mi;ksxh@lgk;d XkzUFk 

1.Kumar, Anil,( 2008) Statistical Research Methodology, Aifa 

Publishing House.        

2. Singh,S.P. ((2010) Principles of Statistics , S&Chand Publishing 

House . 
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3. Bhardwaj, R.S. (2000). Mathematics for Economics and Business, 

Excel Books. 

4. Bose, D., (2003), An Introduction to Mathematical Economics, 

Himalaya Publishing House. 

10-17 fucU/kkRed iz'u 

1-½ j Sf[kd  izksXkzkfeaXk d s XkzkQ d h fof/k d ks ,d  ljy la[;kRed mn kgj .k d h 

lgk;r k ls gy d hft ;sA 

2-½ j s[kh; izksXkzkfeaXk d h mRifRr  ,oa fod kl ij  laf{kIr  fV Ii.kh fyf[k;sA  

3-½ fu Eu fyf[kr  d h ifj Hkk"kk fyf[k;s& 

1-½ Lysd  r Fkk lj Iyl pj 

2-½ csfld  gy r Fkk csfld  lEHkkO; gy 

4-½ flEiysDl fof/k fd ls d gr s gSa \ bls gy d j us d h izfØ ;k d ks fy[kksA  

5-½ mn ~ns'; Qyu  z = 3X + 5y d ks fu Eu fyf[kr  voj ks/kksa d s fy;s v f/kd r e 

d hft ;s%& 

  X + 2y ≤ 20 

X + y ≤ 15 

X ≥0 

   y ≥ 0 
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bdkbZ 11 vuqdwyre lehdj.k fuopZu ,oa iz;ksx 

11-1 izLrkouk 

11-2 mn~ns'; 

11-3 eq[; HkkXk 

11-3-1 vuqdwyre djus esa tfVy ?kVd 

11-3-2 fuck/k ,oa vck/k vuqdwyre 

11-4 vodyu 

11-4-1 lhekUr fo”ys’k.k ,oa vodyu lEcU/k 

11-5 vodyu dh izfØ;k 

11-5-1 vodyu ds fu;e  

11-6 vuqdwyre leL;kvksa esa vodyu dk iz;ksx 

11-6-1 vf/kdre dj.k leL;k  

11-6-2 izFke Øe “krZ % ykHk vf/kdredj.k 

11-6-3 f}rh; vodyu ,oa f}rh; Øe “krZ 

11-7 U;wurehdj.k leL;k 

11-7-1 vkaf”kd vodyu vkSj cgqpj vuqdwyre 

11-7-2 vkaf”kd vodyu 

11-8 lkjka”k  

11-9 “kCnkoyhs 

11-10+ vH;kl iz”uksa ds mRrj 

11-11 lanHkZ lfgr XkzaFk 

11-12 mi;ksxh@lgk;d XkzUFk  

11-13 fucU/kkRed iz”u 
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11-1 izLrkouk 

fiNyh bd kb;ksa esa viu s j Sf[kd  izksXkzkfeaXk ,oa vkXr&fu XZr  fo”ys’k.k ds ek/;e ls ;g 

Kkr  fd ;k fd  vius lhfer  o fu f”pr  lk/ku ksa ls vf/kd r e ykHk dSls vft Zr  fd;k 

t kr k gS ,oa vFkZO;oLFkk ds fofHkUu  m|ksXksa d h ij Lij fu HkZj r k d h ekU;r k d ks 

vkXr &fu XkZr  d s lEcU/k ds : Ik esa mn ; gksr h gSA 

izLr qr  bd kbZ esa vu qd wyr e lehd j .kksa ls ek/;e ls m l loksZr e fØ ;k d k fu /kkZj.k d ju s 

d k iz;kl fd ;k t k;sXk ftlls okafNr  mís”; d h izkfIr  gks ld sA 

vod yu ksa ds ek/;e ls ,s ls d bZ vu qd wyr e leL;kvksa d ks gy d j u s d k ,d iz;kl 

fd ;k t k;sXkA fofHku u  vu qd wyr e rd u hd ksa d k voyksd u  dj ds ,slh leL;kvksa  d k gy  

fu d kyk t k;sXk ft lls mRikn u  ,oa miHkksDr k d s mís” ; d h iwfr Z gks ldsaaA  

11-2 mn~ns“; 

izLr qr  bd kbZ ds v/;;u  ds ckn  ge ;g t ku  ld saxss f d & 

1 & vu qdwyr e lehdj .k D;k gksr s gSA 

2 & fofHkUu  vuqdwyr e rdu hd  ft ud s lgk;r k ls vkfFkZd  leL;kvksa d ks 

gy fd ;k t k ldr k gSA 

3 & vod yu ksa d k vu qdwyr e leL;kvksa es a iz;ksxA  

4 & vf/kd r ed j .k ,oa U;wu rEkhd j .k t Sls vkfFkZd  leL;kvksa d s fy; s 

vu qdwyr e lehdj .k d k iz;ksXkA 

11-3 eq[; HkkXk 

vkn ”kZokn h vkfFkZd  fu .kZ; fo”ys’k.k mu  fØ ;kvks a d ks fu /kkZfj .k djr k gS t ks ,d okafNr  

mís”; d ks loksZRr e < aXk ls izkIr  d j  ldsA bld k r kRi;Z gS fd  ,slh fØ ;k t ks ,d  

mís”; Qyu  ¼vf/kd r e ;k U;wu r e½ d ks vu qdwyr e d j  ldsaA mn kgj .k d s fy;s ,d  

d her&mRiknu  leL;k esa]  ge ml mRikn u  Lr j  dks fu /kkZfj r  dju k pkgsaXks t gk¡ ykHk  

vf/kd r e gksaA ,d  mRiknu leL;k esa vkXkr ksa d s mu  la;ksxksa d ks Kkr  dj u k gksrk gS t ks 

mRikn u  ds ,d  fn ;s gq, Lr j  d ks U;wu r e ykxr  esa mRikfn r  dj  ld saA ,d  iw¡ t h ctV 

leL;k esa fu os”k d s “kq) or Zeku  Ekku  d ks vf/kd r e d jus okys izkst sDV  d k pquko fd ;k 

t k ldsaA vu qdwyr e leL;kvksa d ks gy d j u s d s fofHkUu  rd u hdsa iz;qDr  d h t kr h gSA 
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vu qdwyr e r du hd  ,d  egRoiw.kZ mid j .k gS t ks ,d  m|eh d s lk/ku ksa d ks d q”kyr e 

r j hd ksa ls iz;qDr  d jds ykH k ,oa /ku  d ks vf/kd r e djr k gSA 

leL;k d k ewy : Ik mu  oSd fYid lk/ku ksa d ks fpfUgr dj u k gS ftlls] fu ck/kkas d ks /;ku 

esa j [kr s gq;s],d  fn ;s gq;s mís”; Qyu  d ks izkIr  fd ;k t k ld s vkSj  fQj  mu  lk?ku ksa e sa 

ls ml oSd fYid  d ks p;u dj u k ft lls fd  mís”; d h izkfIr  lcls d q”kyr e r j hd s ls 

gks ld s]  

Xkf.kr h; : Ik esa bl leL;k d ks fu Eu fyf[kr  : Ik ls izLr qr  fd ;k t k ldr k gSA 

vu qdqyr e d hft ;s ¼optimize½ y = f (X1, X2, �� Xn)      ---------(A)

Subject to bj ( X1, X2, ���Xn) 








≥

≤
bj �..j = 1, 2, �. M   ------(B) 

lehŒ ¼A½ mís”; Q yu  gS t cfd  lehŒ ¼B½ fu ck/kksa d s lsV  d ks O;Dr  dj r k gSA 

leL;k d h izÑ fr d ks ns[kr s gq;s] vu qdwyr e d k r kRi;Z mís”;@Qyu  d ks vf/kd r e 

d ju k ;k U;wu r e d jus ls gksr k gSA lehŒ ¼B½ esa fpUg bl ckr  d ks bafXkr  dj rs gS fd 

gj  fu ck/k lfed k vFkok vlfed k ds lEcU/k d k : Ik ys ld r k gSA 

11-3-1 vuqdwyre djus esa tfVy ?kVd &  

cgqr  lkjs ,sls ?kV d  gksr s gS t ks vu qdwyr e leL;kvksa d ks t fV y cu k nsr s gSa vkSj  gy 

d jus esa eqf”d y iSn k d jr s gSA ,slk gh ,d  t fV y ?kV d  gS leL;k esa cgq fu .kkZ;d  pj 

d k fo|eku  gksu kA ,d  mRikn d  QeZ d s fy;s yk Hk vf/kd r e mRikn u  d k fu /kkZfj .k 

lj y <aXk ls fd ;k t k ld r k gSA ij Ur q ,d  cM+h QeZ vDlj  cM+h r kn kn  esa fofHkUu 

mRikn ksa d ks mRikn  dj r h gSA Qy Lo: Ik ds fy;s ,slh QeZ d k ykHk vf/kd r ed j .k 

leL;k gj  mRikn u  d s fy;s vla[; mRikn d  fu .kZ;ksa d h t: jr  gksr h gSa A 

n wlj k ?kVd  t ks ,slh leL;k d ks gy dj us esa eqf”d y iSn k d jr h gS oks gS & fu .kkZ;d 

pj  ,oa lEcfU/kr  u r ht ksa d s chp t fV y izÑ fr  d k lEcU/kA mn kgj .k ds fy;s  & yksd 

u hfr  fu .kZ;ksa esa  ;s fu /kkZj .k d ju k vR;Ur  d fB u  gks t kr k gS fd  ,d  fn ;s gq;s O;; vkSj 

cM+h gq;h vk;] j kst Xkkj  vkSj  mRikndr k ykHk d s chp lEcU/k dSls fu /kkZj .k fd;k t k;A 

pj ksa d s chp d ksbZ lj y lEcU/k u gha fo|eku  gksr kA 
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r hlj k t fV y ?kVd  gS fu .kkZ;d  pj  eas ,d  ;k ,d  ls vf/kd  t fV y fuck/kksa d k 

fo|eku  gksu kA mn kgj .kr k oLr qr k gj  laXB u  esa ,sls lhehr  lk/ku ® ds fu ck/k gks r s gS t ks 

fu /kkZ;d  pj  ij  Fkksis t krs gS TkSLks iw¡t h] vkfn  ftu  ij  mud k o“k gksr k gSA bu  fu ck/kksa 

d ks fu .kkZ;d  leL;k esa lekfgr  dj u k pkfg;s u gh ar ks vu qdwyr e rd u hd  ,slk gy 

izLr qr  djsXk t ks O;kogkfj d n `f’V  ls vLohÑ fr  gksXkkA 

vU; t fV y ?kV d gS vfu f”pr r k d k gksu kA izLrqr  v/;;u  esa ge fu .kZ; d jus d s 

fo”ys’k.k d ks fu f”pr r k r d  gh lhfer  dj sxsassA  

11-3-2 fuckZ/k ,oa vck/k vuqdwyre 

vck/k vu qdwyr e r du hd  d s vUr XZr  leL;k d s fu .kkZ;d  pj ksa esa  d ksbZ Hkh izfr cU/k u gha 

j [kk t kr k vkSj vod yu  d s ek/;e ls mld k fo”ys’k.k fd ;k t kr k gSA nwlj k vR;Ur 

lj y : Ik ftlls fd  vu qd wyr e leL;k d k fu okj .k fd ;k t k ld r k gS] oks gS leL;k 

d s izfr cU/kksa d ks cj kcj h vFkok lfed k lecU/k } kj k Li’V  dju kA 

fu ckZ/k vuqdwyr e leL;k d ks ysXj sUkft ;u  Xkq.kd  ¼ lagrangian Mulliplier½ } kj k 

Kkr  fd ;k t k ldr k gSA vDlj  gkykafd ] vkfFkZd  f u .kZ; pj ksa es a fu ck/k ,d  vlfed k 

lEcU/k d k : Ik ys ysr s gSaA  

j Sf[kd  izk;kst u  leL;k mRikn u  esa fu .kZ;kRed  leL;kvksa d k loksZRr e gy d jus e sa 

iz;qDr  gksr h gS bld s vUr XZr ] n ksu ksa gh mís”; ,oa  fu ck/k lEcU/kksa d ks fu .kZ ; psj ksa d s 

j s[kh; lEcU/k } kj k fd ;k t kr k gSA bld s vykok f} ?kkr h izk;kstu  leL;k Hkh gksr h gS 

t gk¡ mís”; Qyu  fu .kZ; pj ksa d k f} ?kkr h : Ik ys ysr h  gSA 

11-4 vodyu 

,d  ykHk vf/kd r e mn kgj.k esa lhekUr  fo”ys’k.k /kk j .kk ;g Li’V  d jr k gS fd  mís”; 

vkSj  fu .kZ; pj ksa d s lEcU/k d ks lkj .kh ;k js[kk fp= d s } kj k O;Dr  fd;k t k ld r k gSA 

;g /kkj .kk r c t fV y gks t kr h gS t c d bZ fu .kkZ;d pj  gksr s gS ;k fQj  fu .kZ; pj  ,oa 

mís”; Qyu  ds e/; lEcU/k d ks cht Xf.kr h; : Ik esa O;Dr  fd;k t kr k gS] vodyu  ds= 

egRoiw.kZ : iksa d ks leL;k d s vu qd wyr e gyksa d ks Kkr  dj us d s fy;s fd ;k t k ldr k 

gSA 

11-4-1 lhekUr fo”ys’k.k ,oa vodyu lEcU/k 
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eku  fyft ;s fd  ,d  mís” ; Qyu  gS] Y d ks vu qd wyr e d ju k ftls cht Xf.kr h; : I esa 

fu .kkZ;d  pj  X ds  Qyu  d s : I esa O;Dr  fd ;k t k ldr k gSA 

Y = f (X) 

lhekUr ykHk & mRiknu  dh ,d  vfr fj Dr  bd kbZ esa ifj or Zu  d jus ls ykHk esa gk s u s okyk 

ifj orZu  lhekUr ykHk gksrk gSA lkekU; : Ik esa fd lh pj  Y d s lhekUr  eku d ks t ks 

vU; pj  X d k Qyu  gSA mls X bd kbZ esa ,d  bd kbZ ifj or Zu  d ju s ij  Y esa gksu s 

okys ifj or Zu  d s } kj k ifj Hkkf’kr  fd ;k t k ldr k gSA 

Y, (My) d s lhekUr eku d ks Y, (∆ y) esa gksu s okys ifj or Zu  ds } kj k fud kyk t k 

ldr k gSA t ks X, (∆ X) esa fn ;s Xk;s ifj or Zu  d s QyLo: Ik gksr k gSA  

My = ∆ y / ∆ X 

bl fn ;s Xk;s O;Dr Ro d h Xk.ku k d jus ij  X d s ifj orZu  ds vkd kj  d s ifjor Zu  ij 

fu HkZj  d jrs gq, Y d s lhek Ur  eku  ds fofHkUu  eku  izkIr  gksr s gSA 

;fn  ∆ X ,d lr r pj  t ks fofHkUu  fractional  eku  ys ld r k gS] r ks My d h X.ku k 

d jrs le; ge ;g eku  ldr s gS fd ∆ X “kwU; rd  t k ld r k gSA voËkkj .kk esa bl 

foPkkj  d ks vod yu  d gk t kr k gSA 

Qyu  d k igyk vod yt d ks ifj Hkkf’kr  d jr s gq;s ∆y / ∆X ds vu qikr  d ks lhfer  

d ju k gS tSls ∆X “kwU; d h vksj  c< r k gSA 

dy / dX = limit ∆y / ∆X  

∆X → 0 

XkzkQhd h; fofËk ls fd lh H kh Qyu  d k igyk vod yu  ml fn ;s Xk;s oØ  d s < ky ds 

} kj k O;Dr  fd ;k t k ld r k gSA eku  yhft ;s] ge fcUn q Xo ij  Y = f (X) d k 

vod yu  fud kyu k pkgrs gSA dy / dX tangent js[kk CD d h < ky d ks ekir h gSA 
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mn kgj .k ds fy;s ];fn  Y d h lhekUr  eki d h Xk.kuk ,d  lw{e var j ky Xo ls X1 ls 

d h t k; r ks j s[kk C ls B d h < ky cj kcj  gksXkh & 

M�y = ∆ y / ∆ X 

 = Y1 � Y0 / X1 � X0

;g ECD tangent j s[kk d h < ky d ks O;Dr  dj us dh ,d  csgr j  Xk.ku k dj r h gSA vr % 

ge n s[krs gS fd  ∆ X d k eku  ft ru k d e gksXkk] oØ  d h < ky d k vf/kd  csgr j  

izLr qr hdj .k gks ldsXkkA tc ∆ X → 0 gS r ks C fcUn q ij Y = f (X) oØ  d k < ky 

ir k fd ;k t k ldr k gSA 
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11-5 vodyu dh izfØ;k 

vod yu  d h izfØ;k & vFkkZr  Qyu  d s vod yu  d ks Kkr  dju k ∆ Y/∆ X d s vu qikr 

d s lhfer  eku  d ks fu /kkZfjr  dj us esa fu fgr  gSA ,d  Qyu  d s vod yu  d ks Kkr  dj us 

d s fy;s] cht  Xf.kr  izfØ;k ds ek/;e ls bld ks izkIr  dj  ldrs gSA bl izfØ ;k ds 

fof”kf’V  fu ;eksa d ks u hps izL r qr  fd ;k t k j gk gSA 

eku  yhft ;s ykHk d ks mRik n u  ek=k ds Qyu   esa O;D r  dj  ld rs gSaA  

π = -40 + 140Q � 10Q
2   

------ 1 

dπ/dQ d ks Kkr  dj us d s fy;s loZizFke lhekUr  ykHk ∆π/∆Q d ks Kkr  d jsxsas t Sls∆Q → 0 

eku  yhft ;s ykHk d k u ;k Lr j  ¼π + ∆π½ ij  O;Dr  d jus ij  mRikn u  esa o`f)¼Q + ∆Q½

lehŒ 1  ls ;g Kkr  gS fd  

¼π + ∆π½ = - 40 + 140 ¼Q + ∆Q½ � 10 ¼Q + ∆Q½2 
----- 2 

bl lehdj .k d ks foLr kj  d jus ij  vkSj  fQj  chtXf.kr  } kj k gy dju s ij   

¼π + ∆π½ == - 40 + 140Q+ 140∆Q � 10 [Q
2
+2Q∆Q +(∆Q½2

] 

            =- 40 + 140Q� 10 Q
2
 + 140∆Q -20Q∆Q- 10(∆Q½2

-------3 

lehŒ 3  d ks lehŒ 1  ls g V kus ij   

∆π = 140 ∆Q � 20Q ∆Q � 10 (∆Q)
2 
   

lhekUr  ykHk vu qikr  ∆π/∆Q cu ku s ij  & 

∆π/∆Q=  [140∆Q -20Q∆Q- 10(∆Q½2
]/ ∆Q 

= 140 � 20Q � 10 ∆Q   -------- 4 

lehŒ 4  d h lhek ysr s gq;s t Sls t Sls Q “kwU; d h vksj  vXkzlj gksr k gS] ykHk Qyu  d ks 

vod yu  ds : wit h esa bl izd kj  O;Dr  dj  ldrs gSA  

dπ/dQ = limit [140 -20Q -10∆Q] ∆Q→0 

= 140 � 2 Q    ---------5 
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;fn  gesa Q d s fd lh fu f”pr  eku  ij  ykHk Qyu  d k vod yu  fu d kyu k gks r ks lehŒ 

5  d ks bl eku ds fy;s O;k[;k dj  ldr s gSA ;fn Q = 3 units ij  ykHk Qyu  dh 

< ky vFkkZr  lhekUr  ykHk fd ru k gksXk r ks Q = 3 d ks lehŒ 5  esa izfr LFkkfir  d ju s ij   

∂π/∂Q = 140 � 20 (3) = Rs 80 izfr  bd kbZ 

11-5-1 vodyu ds fu;e  

lkekU; fu ;eksa d h ,d  J`a[kyk] mi;qZDr izfØ;k ls O;qRiUu  fofHkUu  izd kj  ds Qyu ksa d sk 

vod yu  dju s d s fy, fo |eku  gS% 

fLFkj Qyu  & fLFkj  Qyu d ks bl : i esa O;Dr  dj  ldr s gSA 

Y = a 

t gk¡ a fLFkj kad  gS ¼vFkkZr  Y, X ls Lor U= gS½A fLFkj  Qyu  d k vod yu  “kwU; ds 

cj kcj  gksr k gS 

dy / dy = 0 

mn kgj .k ds fy;s] f LFkj  Q yu  % 

Y = 4  

d ¨ xzkQ A esa fn [kk;k X;k gSA D;ksafd  ;g fLFkj  Qyu  v{k d h lekUr j j s[kk gS ft ld h 

< ky “kwU; gSA vr % bld k vod yu  ¼dy/dX½“kwU; ds cj kcj  gSA 

 ?kkr Qyu  & ?kkr  Qyu  d k :it h gSA 

Y = aX
b

t gk¡ a & b fLFkj kad  gSA ?kkr Qyu  d k vod yu  b Xkq.kk a gS Xkq.kk X ij  ?kkr (b-1) 

dy / dy = b.a.X
b-1

mn kgj .k Y = 2X d ks XkzkQ B esa izLr qr  fd;k X;k gSA Qyu  d h < ky ¾ 2  vkSj  ;g X 

d s lHkh eku  ds fy; f LFkj  gSA Power Qyu  d ks ykXkw d jus ij  t gk¡ a = 2 & b = 1 

= dy / dy = 1.2.X
1-1

 = 2X
0 

= 2 
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;g /;ku  nsu s ;ksX; gS fd  fd lh pj  ij  “kwU; ges”kk 0  d s cj kcj  gksr h gSA 

vc eku  yhft , Y = X
2 ¼fp= C½  

Power Qyu  fu ;e d ks ykxw d j us ij  ¼a = 1, b= 2½

dy / dX = 2. 1.X
2-1 

= 2 X 
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;g ns[kk t k ldr k gS fd  vod yu  _.kkRed  gksr k gS t c X<O, O t c X = O vkSj 

?ku kRed  t c X > O 

Qyuksa dk ;ksxQy dk vodyu 

eku  yhft , Y = f (X) nks ;g mlls vf/kd  fHkUu  Qyu ksa d s t ksM+ d ks O;Dr  d jr h gSA 

f1 (X), f2 (X) 

Y = f1 (X) + f2 (X) 

Y d k vod yu  X ds lkis{k esa Kkr  d jus d s fy;s  gj  Qyu  d ks vod yu  d jus d s 

i”pkr  ifj .kke d ks t ksM+ n su k gSA 

dy / dX = (df1 (X) / dX) + (df2 (X)/dX) 

bl ifj .kke d ks d bZ fHkUu Qyu ksa d s t ksM+ d s vod yu  d ks Kkr  dju s d s iz;qDr  fd ;k 

t k ldr k gSA 

nks Qyuksa dk Xkq.ku dk vodyu   

eku  yhft ;s fd  pj  Y n ks vyx vyx Q yu ksa f1 (X) vkSj  f2 (X) d k Xkq.ku  gSA 

n ks Qyu ksa ds Xq.ku Qy dk vod yu ] izFke Qyu  X f} r h; Qyu  d k vod yu  + 

f} r h; Qyu  X izFke Qyu  d k vod yu  ds cj kcj  gksr k gSA 

dy / dX = f1 (X), df2 (X) / dX + f2 (X), df1 (X) / dX 

mn kgj .k vod yu  d hft ;s 

Y = X
2
 (2X � 3) 

dy / dX = X
2
. D / dX [(2X � 3)] + (2X � 3). D / dX (X

2
) 

= X
2
 (2 � 0) + (2X � 3). (2X) 

= 2X
2
 + 4X

2
 � 6X 

= 6X
2
 � 6X 

= 6X (X � 1) 

Qyu ds HkkXkQy dk vodyu  & 

n ks Qyu ksa d s HkkXQy d k vod yu  fu Eu  izd kj  O;Dr fd ;k t k ld r k gS & 
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Y = f1 (X) / f2 (X) 

dy / dX = [{f2 (X). (df1 (X) / dX)] � [f1 (X). (df2 (X) / dX) }]  /  [f2

(X)]
2

mn kgj .k  

Y = 10X
2
 / 5X-1 

dy / dX =[ (5X � 1). 20X] � [10X
2
. 5 / (5X-1)

2
] /(5X-1)

 2 

=(100X
2 
� 20X � 50X

2
) /(5X-1)

 2

= 50X
2
 � 20X / (5X � 1)

 2

 = 10 X (5X � 2) / (5X-1)
 2 

Qyu ds Qyu dk vodyu ¼Jà[kyk fu;e½  

Ekku  yhft ;s Y, Z pj  d k Qyu  gS] Y = f1 (Z) vkSj  Z, X pj  d k Qyu  gS ,Z = f2

(X) r c Y d k vod yu  X d s lkis{k esa fu /kkZfjr  dj us d s fy;s loZizFke dy / dz vkSj 

dz / dX Kkr  djsa vkSj  fQj  n ksu ksa d ks Xkq.ku  dj saA 

dy / dX  = (dy / dX) . (dz / dX) 

  = (df1 (Z) / dz) . (df2 (X) / dX) 

mn kgj .k Y d k vod yu  X ds lkis{k esa Kkr  d jsa 

t c Y =  10z � 2z
2
 � 3 

t gk¡ Z d k lEcU/k X ls bl izd kj  ls gS 

Z = 2X
2
-1 

gy &  dy / dz = 10 � 4z 

 dy / dX = 4X 

r c dy /dX = (10-4z) . 4X 

X d ks Z d s LFkku  d s izfr LFkkfir  d ju s ij   

dy / dX= [10 � 4 (2X
2
 � 1)] .4X 

 = (10 � 8X
2
 + 4) . 4X 
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 = 40X � 32X
3
 + 16X 

 = 56X � 32X
3

 = 8X (7 � 4X
2
) 

11-6 vuqdwyre leL;kvksa esa vodyu dk iz;ksx 

izcU/kd h; vFkZ”kkL= esa vf /kd r e vc U;wu r e leL;kvksa d s iz;ksx vu qdwyr e gyksa d ks 

Kkr  dju s d s fy;s vod yu ksa d k izk;% iz;ksx fd ;k tkr k gSA 

11-6-1 vf/kdre dj.k leL;k  

lhekUr  fo”ys’k.k ds vUr XkZr fd lh oØ  ds vf/kd r e fcUnq d ks Kkr  dj us d s fy;s 

¼mn kgj .k ds fy;s  vf/kd r e ykHk½  ,d  vko”;d  “kr Z ¼fd Ur q  iwat h;kZIr  u gha½ “k r Z ;g gS 

fd  bl fcUnq ij  oØ  d h < ky “kwU; d s cj kcj  gks blh “kr Z d ks vod yu  d s ek/;e ls 

Hkh O;Dr  fd ;k t k ldr k gSA D;ksa fd  ,d  Qyu  d k vod yu  fd lh fcUn q d h < ky ;k 

mld h lhekUr  eku  d ks ekir k gS] Qyu  Y = f (X) d h vf/kd r e eku  d ks Kkr  dj us 

d h vko”;d  “kr Z ;g gS fd  bl fcUn q ij  dy/dX vod yu  “kwU; ds cj kcj  gksr k gSA 

bls fd lh vkSj chtXkf.kr Qyu  ds vf/kd r e vFkok U;wur e fcUn q d ks izkIr  d jus d h 

izFke Ø e “kr Z d gk t kr k gSA 

11-6-2 izFke Øe “krZ % ykHk vf/kdredj.k 

ykHk Qyu  d ks iz;ksx d j rs gq;s 

π= - 40 + 140Q -+ 10Q
2

Qyu  d k izFke vod yu  “kwU; j [k dj  fud kyu s ij 

dπ/dQ = 140 � 20Q 

O = 140 = 20Q 

bl lehŒ d ks ds fy;s gy dj us ij  bd kbZ izkIr gksr k gS t ks ykHk vf/kdr e mRikn u 

Lr j  gSA 

;g ykHk vkSj  izFke vodyu  Qyu  vu qdwyr e gy gS fp= 4  esa ge n s[k ld rs gS fd 

ykHk vf/kd r e ml fcUn q ij  gksr k gS t gk¡ Qyu  u c< + j gk gS u  ?kV  j gk gSA n wljs 

“kCn ksa esa] t gk¡ < ky ¼;k  izFke vod yu ½ “kwU; d s cj kcj  gksr h gSA 
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11-6-3 f}rh; vodyu ,oa f}rh; Øe “krZ Qyu  d s vod yu  d ks “kwU; d s cj kcj 

d j  nsu s ls vkSj  izkIr  lehŒ d ks fu .kkZ;d  pj  ds eku  d k gy fu d kyu s ls ;g lk{; 

u gha gks t kr k fd  og fcUn q gh izkIr  gksXkk ft l ij  Qyu  ,d  vf/kd r e eku s ys r k gSA 

,d  U vkÑ fr  Qyu  d h < ky fu Eu r e fcUn q ij Hkh “kwU; d s cj kcj  gksr h gS vkSj 

Qyu  viu k U;wu r e eku bl fn ;s ij  fcUn q ij  izkIr  d jr k gSA nwlj s “kCn ksa esa] 

vod yu  d ks “kwU; ij  r ; dj u k Qyu  vf/kd re eku  fu d kyu s ds fy;s ,d 

vko”;d  “krZ r ks vo”; gS ij iawt h i;kZIr u ghaA nwlj h “krZ] ft ls f} r h; Ø e “kr Z fd 

izFke Ø e “kr Z ls izkIr  fd ;k Xk;k fcUn q] cht Xf.krh; Qyu  d k vf/kdr e fcUn q gS 

vFkok U;wu r e fcUn qA 
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bl fLFkfr  d ks u hps fn ;s fp= d s ek/;e ls le>k;k Xk;k gSA fp= 5  esa n ksu ksa fcUn q A

r Fkk B ij  Qyu  d k < ky ¼izFke vod yu dy/dX½ “kwU; d s cj kd j gSA gkykafd  flQZ 

fcUn q B ij  gh Qyu  viu k vf/kdr e eku  izkIr  dj r h gSA ge ;g ns[k ldr s gS fd 

Qyu  Y = f (X) ds vf/kd r e eku  B d s iM+ksl esa lhekUr  eku  ¼vFkok < ky½ fu j Urj 

?kV r k t k j gk gSA 

igys dy / dX d s fcUn q rd  r ks < ky ?ku kRed gS vkSj  i”pkr  < ky +_.kkRed  gks t kr h 

gS vr % gesa ;g  vko”;d  : wit h ls fu /kkZfj r  dj  ysu k pkfg;s fd  < ky d h lh ekUr  eku 

¼< ky d h < ky½ ?kVr h j gh gSA ;g ns[ku s ds fy;s fd  lhekUr  eku ?kV j gh gS ,d 

ij h{k.k fd ;k t k ldr k gSA lhekUr eku d k vodyu  fud kyu k vkSj fQj  ;g t kap 

d ju k fd  Qyu  ds fn ;s Xk;s fcUn q ij  ;g _.kkRed  gS vFkok u ghaA vlj n kj   : ih ls] 

gesa vod yu  d k vod yu  fud kyus d ks vko”;d r k gksXkh vFkkZr  Qyu  dk f} r h; 

vod yu  vkSj  fQj  ij h{k.k d Slk fd  “kwU; ls d e gS vFkok u ghaA  

Qyu  Y = f (X) d k f} r h; vod yu  bl izd kj fy[kk t kr k gSA d
2
y / dX

2 ,d 

vf/kd r e fcUnq r c izkIr  gksr k gS t c f} r h; vod yu _.kkRed  gksr k gS d2
y / dX

2 
<O 

mn kgj .k & Å ij fn ;s X;s ykHk vf/kd r e dj .k mn kgj .k d ks gh ysrs gq;s izFke vod yu 

ls gh f} r h; vod yu  izkIr  fd ;k t kr k gSA 

dπ/dQ = 140 � 20Q 

d
2π/dQ

2
 = 0 + 1. (-20) � Q

1-1

= -20 

D;ksafd  d
2π/dQ

2
 = < 0] ge t ku rs gS fd  ykHk vf/k d r e fcUnq izkIr  gks Xk;k Qyu  ds 

U;wu r e eku  d ks Kkr  d ju s d s fy;s foij hr  “kr Z d ks f y;k t kr k gS fp=  esa Y = f (X)

Qyu  d s fy;s fcUn q A ¼U;wu r e eku ½ ds iM+ksl esa  lhekUr  eku  ¼< ky½ fu j Ur j c< + j gk 

gSA izFke r ks < ky ml fcUn q rd  _.kkRed  gS t gk¡ dy / dX = 0 vkSj  mlds i”pkr 

< ky /ku kRed  gks t kr h gSA vr % ge ;g ij h{k.k d jd s ns[kr s gS fd  ;fn d
2
y / dX

2
y

fd lh fcUnq ij  gS r ks ;g U;wu r e fcUn q gSA 
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11-7 U;wurehdj.k leL;k 

fu .kZ; ysus d h fLFkfr ;ksa  esa] yo.k U;wu r ehdj .k Hkh ,d  mís”; gksr k gSA ykHk 

vf/kd r ed j .k leL;kvksa d h Hkkafr  vod yu  d ks bl lan HkZ ds vu qdwyr e fcUn q d ks Kkr 

d jus d s fy;s H kh iz;qDr  fd ;k t k ldr k gSA 

mn kgj .k & C = 15 � 040 Q + . 000080Q
2 

t gk¡ C = ykxr  ,oa Q = mRikn u  Lrj 

C d ks Q d s lkis{k esa vo d yu  dju s ij    

dc / dQ = -.040 + .000160Q 

bl vod yu  d ks O d s ykd j  j [kus ij  vkSj  Q gy d jus ij  

O = -.040 + .000160Q 

Q* = 250 

f} r h; vod yu  fud kyus ij   
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D;ksafd  f} r h; vod yu  /ku kRed  gS] Q d k mRiknu  Lrj  ¾ 25 0 og ek=k gS tc 

vkSlr  dqy ykxr  U;wu r e gksXkhA 

Lkkj ka”k : Ik esa]  ge n s[kr s gS fd  fd lh Qyu  d k vf/kd r e ,oa U;wu r e eku  Kkr  dj us 

d s fy;s mi;qZDr  n ks “kr ksZa d h vko”;dr k gksr h gSA izFke Ø e “kr Z ml fcUn q d ks fu /kkZfjr 

d jr h gS t gk¡ vod yu  dy / dX = 0A ,d  ls vf/ kd  fcUn q gksus ij  f} r h; Ø e “krZ 

d ks iz;qdr  fd ;k t kr k gS ft lls Qyu s ds fn ;s X;s fcUn qvks d k vf/kdr e ;k U;wur e 

eku  fu /kkZfj r fd ;k t k ld saA f} r h; d
2
y/dX

2 vod yu  ;g bafXr  dj r k gS fd  fn ;k 

X;k fcUIn q Qyu  d k vf/kd r e eku k gSA(d
2
y / dX

2
 <O) vFkok U;wu r e eku  (d

2
y / 

dX
2
 >O) 

11-7-1 vkaf”kd vodyu vkSj cgqpj vuqdwyre 

vc r d  d k fo”ys’k.k pj  Y d ks ,d  fu .kZ; pj  X d s Qyu  d s :wit h esa O;Dr  fd ;s 

t kus r d  lhfer  FkkA gkykafd  vker kSj  ij  vkfFkZd  lEcU/kksa n ks ;k mlls vf/k d  fu .kZ; 

pj ksa ij  fu HkZj  d jrs gSA m n kgj .k ds fy;s ,d  mRikn u  Qyu  fd lh QeZ] m|ksX vkfn  d s 

fu XZr  d ks mls fu feZr dju s okys vkXzks t Sls iwat h] Je] d Ppk eky vkfn ls lEcfU/kr 

gksr k gSA vU; mn kgj .k gS ekax Qyu  t ks fd lh m r ikn  ;k lsok d h fcØ h ;k foØ ; 

vU; pj ksa t Sls d her ] foKkiu  Lfkku kiUu  oLr qvksa d h d hersa] vk; vkfn  ls lEcfU/kr  gksr s 

gSaA 

11-7-2 vkaf”kd vodyu 

eku  yhft ;s] vad  vkfJr  pj  n ks Lor U= fu .kZ; pj ksa (X1 & X2) d k Qyu  gSA 

Y = f (X1, X2) 

X1 ;k X2 esa ifj orZu  ds d kj .k esa gksu s oku s ifj or Zu d h leh{kk d h t k;A X1 d s fn ;s 

Xk;s ifj orZu  ls ¼ ∆y/∆X½ ij  gksu s okys lhekUr  izHkko d ks n wj  dju s d s fy;s] X2 d ks 

fLFkj  eku  fy;k t kr k gSA blh izd kj  ls X2 esa ifj or Zu  ls Y ij  X2 ds d kj .k lhekUr 

izHkko d ks n wj  d ju s ds fy;s  ¼ ∆y/∆X2½ pj  d ks fLFkj  eku  fy;k t kr k gSA 

;fn  vU; pj ksa d ks fLFkj kad  ;k vpj  ekud j  fd lh ,d  pj  esa ifj or Zu  d s lhekUr  izHkko 

d k eku  y esa ifj or Zu  yk;sa] r ks ;g Qyu  d k vkaf”kd  vod yu  d gk t k;sXkkA 
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mn kgj .k ds fy;s ;fn  Z = f (s, y ) gS  

Rkks ¼ i½ ;fn  d ks vpj  ;k fLFkj kad  ekud j  Z d k vod yu  X ds lkis{k fd;k t k r ks 

vod yu  d ks  dz / dz fy[kk ikr k gS r Fkk bls ßX d s lkis{k d k vkaf”kd  vod yu Þ 

d gk t kr k gSA d ks ßMsYV k Z okbZ MsYV k X i<+k ikr k gSAÞ 

;fn  X d ks vpj  ;k fLF kj kad  ekud j  z d k vodyu  y d s lkis{k fd ;k t k;] r ks 

vod yu  d ks dz / dy fy[kk t kr k gSA 

mn kgj .k & vkaf”kd  vodyu  fud kyus d s fy;s ge ykHk pj  π d ks n ks mRikn ksa ¼r sy 

vkSj  XkSl½ Q1 vkSj  Q2 d k Qyu  ysr s gSA 

π = -60 + 140 Q1 + 10 Q2 � 10 Q2 � 10 Q1
2
 � Q2

2
 � 6 Q1 Q2

Q2 d ks fLFkj  eku d j  d k vkaf”kd  vod yu  Q1 d s lkis{k esa  

dπ/dQ = 0 + 140 + 0 + 2. (-10). Q1 � 0 � 6Q2 

= 140 � 20 Q1 � 6Q2 

blh izd kj  ls Q1 d ks fLFkj  ysr s gq;s] π d k vkf” kd  vod yu  Q2 ds lkis{k esa  

dπ/dQ2 = 0 + 0 + 100 � 0 + 2. (-8). Q2 � 6Q1 

= 100 � 16 Q2 � 6Q1

mn kgj .k Q = 3.0 P 
-.50

 A
.25

t gk¡ Q = csph Xk;h mr ikn u  d h ek=k foØ ; d hers A = foKkiu  ij  O;; 

Q d k vkaf”kd  lUrqyu  P d s lkis{k esa  

dQ / dp = 3.0A 
.25

 (-.50P
-50-1

) 

= - 1.5 P 
-1.50

 A
.25 

blh izd kj  ls Q d k vkaf ”k d  vod yu  A ds lkis{k esa 

dQ / dA =  3.0P 
-.50

 (.25A 
.25-1

) 

= .75 P 
-.50

 A 
-.75
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vkaf”kd  vod yu  d ks n ks ;k mlls vf/kd  X pj  okys vf/kd r edj .k ,oa U;wu r ehdj .k 

leL;k d s vu qd wyr e gy d ks izkIr  dju s esa iz;qDr  fd ;k t k ldr k gSA 

11-8 lkjka”k  

fu f”pr r k ds vUr XZr  fu .kZ; cu ku s ds {ks= esa leL;kvksa d s n ks foLr r̀  {ks= gS & vck/k 

vu qdwyr e leL;k ,oa ckf/kr  vuqdwyr e leL;k lhekUr  fo”ys’k.k fd lh Hkh vkfFkZd  

fØ ;k d s foLr kj ,oa lad qpu  d h fu .kZ; laj pu k esa egRo j [kr h gSA vod yu d k lhekUr 

fo”ys’k.k ls ,d  fu d V  lEcU/k gS ft ls fd lh Hkh cht Xf.kr h; lEcU/k d ks O;Dr d ju s e sa 

iz;qDr  fd ;k t kr k gSA ¼fu .kkZ;d  pj  ,oa mís”;  pj  d s e/;½ izFke vod yu  fn ;s X;s 

fcUn q ij  fd lh Qyu  ds ifj orZu  d h nj  vFkok < ky d ks ekir k gSA vkSj  ;g lhekUr  

Qyu  d h lhfer  eku  ds c j kcj  gksr k gSA 

fof”k’V  izd kj  ds Qyksa d s vod yu  d ks Kkr  dj us d s fy;s fofH kUu  fu ;e fn ;s X;s gSA 

fd lh Qyu  ds vf/kd r e vFkok U;wu r e fcUn q d ks Kkr  d jus d s fy;s  ,d  vko”;d  

fd Urq vi;kZIr  “kr Z ;g gS fd  izFke vod yu  “kwU; d s cj kcj  gSA bls izFke Ø ; “krZ 

d grs gSaA  

f} r h; Ø e “kr Z d h vko”;d r k ;g fu /kkZfj r dj us d h gksr h gS fd  fn ;k X;k fcUnq 

vf/kd r e gS vFkok U;wu re f} r h; vod yu  ;g bafXr  dj r k gS fd  fn;k X;k fcUnq 

vf/kd r e gS ;fn  f}r h; vod yu  “kwU; ls d e gS vkSj  U;wur e gS ;fn  f} r h; vod yu 

“kwU; ls vf/kd  gSA 

fd lh cgqpj  Qyu  d k vkaf”kd  vod yu  vU; pj ksa d ks fLFkj  j [krs gq;s Qyu d s eku 

ij  fd lh ,d  pj  esa ifj or Zu  d jus ij  gksu s oky s l hekUr  izHkko d ks ekir k gSA ckf/kr  

vu qdwyr e leL;k esa ysXkj sUtt  Xkq.kkad  r du hd d ks Qyu  d h vu qdwyr e eku  d ks Kkr 

d jus d s fy;s iz;qDr  fd ;k t kr k gSA vU; pj ksa d ks layXu  d jus ij  ysXkjsUt t  Xkq.kd 

r du hd ,d  ckf/kd  leL;k ls vck/k leL;k esa cn y t kr k gSA ftls vodyu  fof/k 

} kj k gy fd ;k t k ldr k gSA 

11-9 “kCnkoyhs 

Qyu dk vodyu  & ;fn ∆ X → 0 r ks fHkUu  ∆y / ∆X d h lhek d ks f (X) d k X 

d s lkis{k vod yu  d k vod y Xkq.kkad    d gr s gSa 



प�रमाणा�मक �������                                                               MAEC104 

उ
राखंड मु� िव�िव�ालय                                                                   ��
�

vodyu  & fd lh Qyu f (X) d k vod yu  Kkr  dju s d h Xkf.kr h; fØ ;k d ks 

vod yu  d gk t kr k gSA 

vuqdwyre rduhd & ,sls midj .k ftu ls fd lh m|eh d s lka/ku ksa d ks d q”kyiwoZd 

izcU/ku  fd ;k t k lds ft lls ykHk vf/kd r e fd ;k t k ldsA  

fuck/k vuqdwyre leL;k & ,slh vu qdwyr e leL;k ft ls mís”; ,oa fu ck/k Qyu ksa 

} kj k O;Dr  fd ;k t k ldrk gSA t gk¡ fu .kkZ;d  pkj ksa i j  izfr cU/k gksu k gSA 

vck/k vuqdwyre leL;k & ,slh vu qd wyr e leL;k t gk¡ fu .kZ; pj ks ij  d ksbZ izfr cU/k 

ykXkw u gha gksr k gS vkSj  vod yu  ds ek/;e ls bls g y fd ;k t k ldr k gSA 

ysXkjsUtst Xkq.kkad  & bl r du hd  d k iz;ksx ,slh leL;kvksa  d s gyks a d ks Kkr  d jus d s 

fy;s iz;qdr  fd ;k t kr k gSA t gk¡ leL;kvksa d s izfr cU/kksa d k lfed k lEcU/k } kjk O;Dr 

fd ;k t k ld sA 

11-10+ vH;kl iz”uksa d s mRrj 

1 - d kSu  ls n ks izd kj  ds mís”;  Qyu  gksr s gSaA  

2 - d her  mRikn  fu .kZ; lEcU/kh leL;k esa mí s”; D;k gk s r k gSSA 

3 - mRikn u  leL;k esa mís”; D;k gksr k gSA 

4 - vu qdwyr e leL;kvksa d s f d l izd kj  gy fd ;k t k ldr k gSA 

5 - vckf/kr  vu qdwyr e leL;kvksa d ks gy d jus d s fy;s d kSu  lh rdu hd iz;qdr 

d h t kr h gSA 

6 - vkfFkZd  fu .kZ; lEcU/kh leL;kvksa es a izfr cU/kksa d ks fd l izd kj  ds lEcU/kksa } kjk 

O;Dr  fd;k t kr k gSA 

7 - fd l izd kj  d h leL;kvksa d s vUr XkZr  n ksu ksa mís”; vkSj  izfr cU/k lEcU/kksa d ks 

j s[kh; Qyu ksa } kj k O;Dr  fd ;k t kr k gSA 

8 - lhekUr  fo”ys’k.k ,oa vod yu  d s e/; D;k lEcU/k gS \ 

mRrj & ¼1 ½ ykHk vf/kd r e ,oa ykxr  U;wu r e ¼2 ½ ykHk vf/kd r e d ju k  

¼3 ½ ykxr  U;wu r e d ju k¼4 ½ vod yu ] js[kh; izk;kst u 

¼5 ½ vod yu  ¼6 ½ vlfed k¼7 ½ j s[kh; izk;kst u 
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11-11 lanHkZ lfgr XkzUFk 
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gf/web_chapter_a.pdf.
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11-12 mi;ksxh@lgk;d XkzUFk  
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Publishing House.        

• Singh,S.P. ((2010) Principles of Statistics , S&Chand 

Publishing House . 

• Bhardwaj, R.S. (2000). Mathematics for Economics and 
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11-13 fucU/kkRed iz”u 

1- vu qdwyr e lehdj .kksa } kj k vkfFkZd  leL;kvksa d k fu opZu  fdl izd kj  gksr kA

2- vod yu  ds fu ;e d kSu &dkSu  ls gSA

3- vu qdwyr e rd u hd  ds fofH kUu  izd kj  D;k gSA

4- vod yu  izkIr  dj us d h D;k fof/k gSA
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bdkbZ 12 f}?kkr lehdj.k 
 

12-1 izLrkouk 

12-2 mn~ns';  

12-3 f}?kkr lehdj.k dh ifjHkk"kk 

12-4 f}?kkrh lehdj.k dk ewy  

12-4-1 ewy ds ;ksx vkSj Xkq.kuQyu 

12-4-2 f}?kkrh lehdj.k ds ewy dh izÑfr  

12-5 f}?kkr lehdj.kksa dk Xkq.ku[k.M fudkyuk 

12-5-1 f}?kkr lehdj.k ds xqq.ku[k.M dh 'krsZa 

12-5-2 f}?kkr lehdj.k dk gy& 

12-6 iznRr ewyksa ds vk/kkj ij f}?kkr lehdj.k dk fuekZ.k 

12-7  f}?kkr ykxr oØ dk fuekZ.k 

12-7-1 ledks.kh/kj ;k ¼vk;rhr½ vfrijoy; dk js[kkfp= 
[khapuk 

12-8  f}?kkr lehdj.k ,oa Qyu dk vFkZ'kkL= esa egRo 

12-9   lkjka'k 

12-10  vH;kl iz'uksa ds mRrj 

12-11 lanHkZ lfgr xzzUFk 

12-12 mi;ksxh@lgk;d xzzUFk

12-13 fucU/kkRed iz'u 
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12-1 izLrkouk 
 
fiNyh bd kb;ksa esa vkXkr &fu XkZr  fo'ys"k.k] j Sf[kd  izksXkzkfeaXk] ,oa vu qdwyr e lehdj .kksa 
d k fu oZpu  ,oa mld s iz;ksx d k voyksd u  fd ;kA izLr qr  bd kbZ esa f} ?kkr  lehd j .kksa d s 
ek/;e ls vkfFkZd  fo'y s"k. k esa  iz;qDr  fofHkUu  pj ksa d s e/; O;kIr  ij Lij  lEcU/kksa d k 
v/;;u  fd ;k Xk;k gSA 
f} ?kkr h; Qyu ksa esa vKkr  j kf'k d h vf/kd r e ?kkr n ks gksr h gSA f} ?kkr h; lehdj .kksa d h 
lgk;r k ls mRikn u  ykxr d s fy;s ,d  vu qdwyr e ekWMy d ks izkIr  fd ;k t k ld r k gSA 
,d  f} ?kkr h; Qyu ] j s[kh;  Qyu  d s leku  gh Js "B  j kLr k gS vkSj  fu f”pr   : i ls 
mlls csgr j  Hkh eku k Xk;k gSA 

 
12-2 mn~ns';  

 
izLr qr  bd kbZ ds v/;;u  ds ckn  ge ;g t ku  ld saxs f d & 
      1 & f} ?kkr  lehd j .k d Sls gy fd ;k t kr k gSA  

2 & f} ?kkr  lehd j .k d ks gy d jus d h fd r u h fof/k;ka gSA 
3 & f} ?kkr  ykxr  oØ  fd l izd kj  fu feZr  fd;k t kr k gSA 
4 & f} ?kkr  lehdj .k vFkok Qyu  d ks j s[kkfp= esa fd l izd kj  n 'kkZ;k t k 

ldr k gSA 
5 & vkfFkZd  fo'ys"k.k e sa f} ?kkr h; lehd j .kska d k D;k egRo gS \ 

 
12-3 f}?kkr lehdj.k dh ifjHkk"kk 
 
fd lh pj  j kf”k esa fn ;k gq vk Xkf.kr h; O;at d  ml j kf”k d k Qyu  d gykr k gSA mn kgj .k 
d s fy;s X

2
+5X+7,X

3
+9X

2
-7X+3, sinX, e

X
, log X vkfn  pj j kf”k X d s 

Qyu  gSA Qyu  d ks izr hd kRed  : i esa φ(X), f(X) vkfn  ls fy[kr s gSaA  
lehdj .k d k mPpr e ?kkr lehd j .k d k ?kkr  d gykr k gSA 
bl izd kj  : 

• izFke ?kkr  ds lehd j .k d ks ,d ?kkr  (linear)lehd j .k d grs gSA  
• f} r h; ?kkr  d ks lehd j .k d s f} ?kkr   (quadratic) lehdj .k d grs gSA 
• r r̀ h; ?kkr  d ks lehd j .k d s f=?kkr  (cubic) lehdj .k d grs gSaA 
• pr qFkZ ?kkr  d ks lehdj .k ds pr q?kkZr  (biquadratic) lehdj .k d grs gSA 

Xkf.kr h; n `f"V d ks.k ls Qyu ksa d ks eq[;r% j Sf[kd  Qyu ] f} ?kkr h; Qyu ] f=?kkr h; ,oa 
pj ?kkr kad h Qyu  ds : i esa izn f'kZr  fd;k t kr k gSA bu  leLr Qyu ksa ls izkIr  j s[kkfp=ksa 
vFkok oØ ksa d k Lo: o fHkUu &fHkUu  gksr k gSA vU; 'kCn ksa esa ] oØ ksa d k Lo: i n s[kd j ;g 
Kkr  fd ;k t k ld r k gS fd  9-4-3  eq[; HkkX Qyu  j Sf[kd ] f} ?kkr h; ] f=?kkr h; vFkok 
pj ?kkr kad h gSA 
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ft l lehdj .k esa pj  j kf 'k d k egRr e eku  2  gks]  mls f} ?kkr  lehd j .k dgr s gSaA 
mn kgj .k ds fy;s 02 =++ cbxax  d s vu q: i lehdj .k] f} ?kkr  lehd j .k gSA 
f} ?kkr h; Qyu ksa esa  vKkr  j kf'k d h vf/kd r e ?kkr n ks gksr h gSA lkekU; : i esa ,d  
f} ?kkr h; Qyu  d ks fu Eu or  O;Dr  fd ;k t kr k gS %& 

    cbxaxy ++= 2  
t gka ba ,  r Fkk c   Kkr  vpj j kf'k;ka gS] ;gka vKkr  pj  dk ?kkr  2  gSA f} ?kkr h Qyu 
d ks oXkZRed  Qyu  Hkh d gk t kr k gSA 

1622 =− yx   ] x  r Fkk y  f} ?kkr h gSA 
lkekU; oXkZRed  Qyu  cbxaxy ++= 2  esa ba ,  r Fkk c  d s fHkUu  ewY;ksa d s fy;s fHkUu 
fHkUu  oXkZRed Qyu izkIr  gksr s gSa vkSj rn ~u q: i bud k j s[kkfp= Lo: i Hkh fH k Uu &fHkUu 
gksr k gSA 

1 - 3X
2
 + 2X-1 = 0 ,d  f}?kkr h lehdj .k gSa ;gk¡ a = 3, b = 2, c = -1 

2 - 2X
3
 + 5 = 0 f} ?kkr h lehd j .k u gha gSA 

3 - f} ?kkr ksa lehd j .k aX
2
 + bX + c = 0 d ks v/kwj k d gk t k;sXkk ;fn  d e ls d e 

vpj  j kf”k b ;k c “kwU; ds cj kcj  gSA 
n ks j s[kh; cgqin h; O;at d ksa d s Xq.ku Qy ls Hkh f} ?kkr  lehdj .k izkIr  gksr k gSA 
eku  ys fd  ( )mlx +  ,oa ( )qpx +  n ks j s[kh; cgqin h; O;atd  gS] ;gka o/l  ]  o/p  
r c bu  n ksu ska cgqinksa d k xq.ku Qy ,d cgqin h; f} ?kkr  lehd j .k 

( ) mqxmplqlpx +++2  n sXkkA bld k ekud : i cbxax ++2  gSA ;gka 
)(, mplqblpa +== ,oa mqc =  gSA  

 
12-4 f}?kkrh lehdj.k dk ewy  
 

aX
2
 + bX + c = 0

ifjHkk’kk & X ds os eku  t ks lehdj .k aX
2
 + bX + c = 0 d ks lar q’V  djr s gS] 

f} ?kkr h lehdj .k aX
2
+bX+c =0 ds ewy gSA lehdj .k ds ewy d ks f} ?kkr h 

lehdj .k d s “kwU; Hkh d gs t krs gSA 
;g n ”kkZus d s fy;s fd  gj  f} ?kkr h lehd j .k ds n ks vkSj  ek= n ks ewy gksr s gS 

Ekku  ysa ¾ aX
2
 + bX + c = 0 

t gk¡ ¾ a ≠ 0

Now aX
2
 + bX + c = 0 or a

2
X

2
 + abX + ac = a.0 = 0 ¼a ls Xkq.kk d ju s ij ½ 

or (aX)
2
 + 2.aX - b/2 + (b / 2)

2
 � b

2
/4 + ac = 0 

or (aX + b/2)
2
 = b

2
/4 � ac = b

2
 � 4ac/4 

or aX + b/2 = + √b
2
 � 4ac/2 or aX = - b/2 + √b

2
 � 4ac/2 

X = -b + √b
2
 � 4ac / 2a 

vr % ge ns[k ldr s gS fd  f} ?kkr h lehd j .k d s n ks ewy gS α vkSj  βgj  f} ?kkrh 
lehdj .k d s flQZ n ks ewy gksr s gS vFkkZr  n ks ls vf/kd  ewy u gha gk s ld rs 
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;fn  ge ;g eku  ys fd  ,d  f}?kkr h lehdj .k aX
2
+bX + c d s r hu  ewy α, β & γ 

gSA 
D;ksafd  α, β & γ lehdj .k aX

2
+bX + c = 0 ds ew y gS 

aα 2 
+ bα + c = 0        (i) 

aβ2 
+ bβ + c = 0  (ii) 

aγ 2 
+ bγ + c = 0  (iii) 

¼II½ d ks ¼i½ ls ?kV ku s ij 
¼α2 − β2½ + b  ¼α − β½ = 0 or ¼α − β½ [ a ¼α + β½ + b] = 0 
ysfd u  α ≠ β  a ¼α + β½  + b = 0 --------- (v) 
¼III½ d ks ¼II½ ls ?kV ku s ij 
a ¼β2 − γ2½ + b  ¼ β  − γ½ =  0,  or ¼ β  − γ½ [ a ¼ β + γ½+ b] = 0 
fd Urq β ≠ γ  a ¼ β + γ½+ b] = 0 
¼ v½ d ks ¼ iv½ ls ?kV kus ij  
a ¼α − γ ½ = 0 or α − γ = 0 [ a ≠ 0] 

α = γ t ks gekj h ekU;r k d k [k.Mu  d jr k gS fd vyx& vyx gSa vr % gj  
f} ?kkr h lehd j .k ds flQZ n ks ewy gSA  
 
12-4-1 ewy ds ;ksx vkSj Xqk.kuQyu 
 
;fn  α vkSj  β lehd j .k aX

2
+bX + c ds ewy gS r ks   

α =  
���√������

��
, β =    

���√�������

��
 
ewy dk ;ksx 

α + β = 
���√������

��
 + 

���√�������

��

  = 
���√���������√������

��
�� �

�

�
          

ewy dk Xkq.kuQy 
 

��� �
��� ���� � ������� � √�� � ����

���

  �
	��
����������

���
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  �
���������

���

  �
�

�
vr% ewy dk ;ksx ¾ (X dh vpj jkf”k) @ (X

2 dh vpj jkf”k) 
ewy dk Xkq.kuQy ¾ (fLFkjkad)  @ (X

2 dh vpj jkf”k) 
fVIi.kh: f} ?kkr h lehdj .k d k foospd  ;k fofoDr  d j  b

2
 � 4aX f} ?kkr h lehdj .k 

aX
2
 + bX + c = 0 d k d gykr k gS bls D ls O;D r  fd ;k t kr k gSA j kf”k b

2
 � 4ac 

d ks lehdj .k d k fofoDr d j (D) d grs gSA vr % lehdj .k ds ewy Ø e”k% okLr fod ] 
cj kcj  vkSj  vf/kd fYir  gksXksa vkSj  mld k fofoDr  dj  >,<,= 0 gSA 

 
12-4-2 f}?kkrh lehdj.k ds ewy dh izÑfr % 

eku  yks f} ?kkr  lehdj .k aX
2
 + bX + c = 0 d s ewy α vkSj  β gSA  

t gk¡ a, b, c okLr fod  la[;k gSA 

Case I   t c D < 0 ie b
2
 � 4ac <O 

r ks √�� � ���d kYifud  gksXk 
vr % α ,oa β n ksu ksa d kYifu d  gksXsa  

Case II   t c D = 0 i.e b
2
 � 4ac = 0 

r ks √�� � ���= 9 from (1) α = -b / 2a ,oa β = -b / 2a 
vr % ,oa n ksu ks okLr fod  ,oa cj kcj  gksXsaA 
 

Case III   ;fn  D >  0 i.e b
2
 � 4ac > 0 

√�� � ���okLr fod  gksXkkA 
ewwy α ,oa β n ksu ksa ok Lr fod  ,oa fHku u  & fHkUu  gksxsaA  
 
Case IV   t c D i.e b

2
 � 4ac ,d  iw.kZ oxZ gS vkSj a, b, c ifj es; gSA 

√�� � ���= ifj es; la[;k 

Ekku  ys √�� � ��� = k ] r c ewy α ,oa β n ksu ksa ifj es; gksx sasa A  
 

� ;fn  acb 42 − /ku kRed  gS vFkkZr ~ acb 42
f r ks √�� � ���

okLr fod  gSA vr % n ksu ksa gh ewy okLr fod  ,oa vleku  gksXsA  
� ;fn  acb 42 − vFkkZr ~ �� � ��� r ® vkSj  okLrfod  ,oa cj kcj 

gksXsa vkSj  izR;sd  d k eku  gksXkk 

� ;fn  acb 42 − _.kkRed  vFkkZr ~ acb 42
p r ks √�� � ���

vf/kd fYid  gSA 
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� vr % α vkSj  β n ksu ksa vf/kd fYir  ,oa vleku  gksXsaA 
� ;fn  acb 42 − iw.kZ oxZ gS vkSj  a, b, c ifj es; gS r ks n ksu ksa  ew y 

α vkSj  β ifj es; ,oa vleku  gksXsaA 
� ;fn  acb 42 − ,d  iw.kZ oxZ u gha gS r ks α vkSj  β vifj es; gksXsa ] 

pkgs a, b, c ifj es; gh D; ksa u  gksa  
 
mnkgj.k & lehd j .k d s ewyksa d s y{k.k Kkr  d j ksaA 
gy& lehd .k d k fofoDr  d j  t ks _.kkRed  gS] vr % ewy vf/kd fYir  gSA 
mn kgj .k & 2  fl) d j ks fd  lehdj .k ds ewy ifj es;  gksaXs] ;fn  vkSj  ifj es; gksA   
gy& fofoDr  d j  ¾  ] t ks ,d  iw.kZ oxZ gS] vr % ewy ifj es; gksxsA  
 
mnkgj.k  & ,d  d kj 500  fd eh- d s lQj es a,d  cl ls 2 5  fd eh-@?kaV k rst 

Xkfr  ls pyr h gSA cl d kj  ls 1 0  ?kaVs vf/kd  le; ysr h gSA d kj ,oa cl d h Xkfr 
Kkr  d hft ,A 

gy &  eku  yhft;s cl d h Xkfr  ¾  X fd eh-@?kaV k ,oa d kj  d h Xfr  ¾¼X + 
2 5 ½ fd eh-@?kaV k  

5 00  fd eh- d k lQj  r ; d jus esa  cl le; ysr h gS ¾ 5 00 @X ?kaV k 
5 00  fd eh- d k lQj  r ; d jus esa  d kj  le; ysr h gS ¾ 5 00 @(X+25) ?kaV k 
vr %  50 0 @X = ¼500 @(X+25) ½+10 

50 / X = (50 / (X + 25)) + 1 

(50 / X) - (50 / (X + 25)) = 1  

(50 (X + 25) � 50X) / (X(X+25)) = 1 

1250 = X
2
 + 25X  

X
2
 + 25X � 1250 = 0 

X
2
 + 50X - 25X � 1250 = 0 

(X+ 50) (X-25) = 0 

X ≠ - 50, X = 25 fd eh-@?kaV k 
vr % cl d h Xkfr  ¾ 25  fd eh-@?kaV k ,oa d kj  d h 50  fd eh-@?kaV k gSA 
 
12-5 f}?kkr lehdj.kksa dk xq.ku[k.M fudkyuk 

f} ?kkr  cgqin  cbxax ++2  d k Xq.ku [k.M r Hkh fud kyk t k ldr k gS t c r  ,oa 
s n ks ,slh la[;k fo|eku  gks] ft lds fy;s  

1 & mpslqr == ,  
2 & xbsr ==+  d k Xkq.kkad    mplq +=  

3 & 2xlpmqacsr ===×  d k xqq.kkad    x vpj 

lkf/kr  mn kgj .k 5112 2 ++ xx d k Xkq.ku [k.M fud kys& 
1 & ;gka 5,11,2 === cba   
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2 & n ks la[;kvksa sr & d k ir k yXkkb;s r kfd  11==+ bsr  r Fkk 
1052 =×=×=× casr t ks fd  10  r qY; 1  gSA 

3 & vc e/; in  x11  d ks n ks HkkXksa esa r ksfM+;sA  
 xxx 11011 +=  
 511025112 22 +++=++ xxxxx  
 ( ) ( ) )5)(12(5152 ++=+++ xxxxx  
 
12-5-1 f}?kkr lehdj.k ds Xq.ku[k.M dh 'krsZa& 
 
lHkh f} ?kkr  lehd j .kkas dk Xq.ku [k.M fud kyu k lEHko u gha gksr k gSA fdlh 
f} |kkr  lehdj .k d k Xkq.ku [k.M fu d kyu k lEHko gS ;k u gha] ;g fu Eu fyf[kr 
< aXk ls t ku k t k ld r k gS& 
1 & ;fn  ,42 oacb >− r c izn Rr  f}?kkr  leh0  d k Xkq.ku [k.M fud kyk t k 
ldr k gSA 
2 & ;fn  ,42 oacb <−  r c bld k Xkq.ku [k.M fu d kyu k lEHko u gha gSA 
 
12-5-2 f}?kkr lehdj.k dk gy& 
 
fd lh Hkh f} ?kkr lehd j .k d ks gy dju s ij pj ds ges'kk n ks eku  izkIr  gksr s gSaA 
pj  ds bu  eku ksa d h lehd j .k d k ewy ¼roots½ dgk t kr k gSA d ksbZ Hkh f} ?kkr  
lehdj .k ;k r ks Xkq.k[k.M fof/k ;k lw= fof/k ;k n zqr  fof/k ¼;fn  ewy ifj e;½ gks  
ls gy fd ;k t k ldr k gSA 
1 & Xkq.ku[k.M fof/k 
2 & lw= fof/k&;fn  fdlh f} ?kkr  lehd j .k 02 =++ cbxax  d ks gy dju k 
gks r ks fu Eu fyf[kr  lw=h d k bLr seky fd ;k t kr k gS& 

 
a

acbb
x

2

42 −±−
=  

/ku  ,oa _.k fpUgksa  d ks v yx d j us ij  x  d s n ks eku izkIr  gksr s gSaA acb 42 −  
d ks fofoLr j  d gk t kr k gSA f} ?kkr  lehd j .k d ks gy d jus ls izkIr  pj  ds n ksu ksa 
eku ksa d ks lehd j .k d k ewy ¼roots of the quation½ d grs gSaA bu  ew yksa  d s α  
,oa β  ls fu fn Z"V  fd ;k t kr k gSA 

ik;k Xk;k fd  f} ?kkr  lehd j .k 02 =++ cbxax  d s n ksu ska ewyksa d k ;ksx 
a

b−
 

d s cj kcj  gksr k gS vFkkZr  
a

b−
=+ βα  ,oa ewyksa d k Xq.ku Qy 

a

c
 d s cj kcj 

gksr k gSA 

 vFkkZr  
a

c
=+ βα  
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 fd lh f} ?kkr  leh0  02 =++ cbxax  d s fy ;s  
1 & ewy cj kcj  gksaxs ;fn  acb 42 =  
2 & ewy okLr fod  ,oa vleku  gksaXks ;fn  acb 42 >  
3 & ewy vokLr fod  ,oa vlek u  gksaxs ;fn  acb 42 <  

 
3& nzqr fof/k& ¼;fn  ewy ifj e; gks½ ;fn  f} ?kkr  leh 02 =++ cbxax  d s : i 
esa gks  r ks fu Eu fyf[kr  fof/k } kj k ewy fu d kyk t k ldr k gSA 
mn kgj .k } kj k fof/k d ks le>k t k ld r k gSA 
 eku  fy;k Xk;k fd  leh0  2110 2 −− xx  d k ewy fu d kyu k gSA 
I- 2110 2 −− xx  
 
 -21 X 10   = -210 

II- 14 15 ¼&21 0  ds ,sls Xkq.k[k.Mksa d ks Kkr  dj s ft ld k ;ksxQy 
x  d s  Xkq.kkad  ds cj kcj  gks ;kfu  ¼&1 ½14X¼&15 ½¾&2 10  ,oa 1 4$¼&1 5 ½&1 ½ 

III- 
2

3

10

15

5

7

10

14 −
=

−
=  ¼f} r h; pj .k esa izkIr  Xkq.ku [k.Mksa esa 2x  d s 

xqq.kkad    ls HkkXk n saA½ 

IV- 
2

3

5

7−
 ¼ izkIr  fpUgksa d s cn y n sa ½ 

bl izd kj  
5

7−
 ,oa 

2

3
izn Rr  lehd j .k d s ewy gSA  

 
12-6 iznRr ewyksa ds vk/kkj ij f}?kkr leh0 dk fuekZ.k 
 
;fn  f} ?kkr  leh0  ds ewy  fn ;s X;s gks  ,oa mu d s v k/kkj  ij  f} ?kkr  leh0  d k 
fu ekZ.k dj u k gks r ks fu Eu fyf[kr  lw= d k iz;ksx fd ;k t kr k gSA 
 leh0  xx −2 ¼ewyksa d k ;ksx $ ewyksa d k Xkq.ku Qy ¾ 0) mn kgj .k ds 
fy;s ;fn  izn Rr  ewy 2  ,oa 3  gks r ks vHkh"V  leh0 ¾ 

( ) 06502323 22 =+−⇒=×++− xxxx  

u ksV &1 f} ?kkr  leh0  02 =++ cbxax  ds ewy , d  nwlj s ds O;qrØ e gksaXs 
;fn  ca =  gksA  

2 & ;fn  fd lh f} ?kkr  lehd j .k 02 =++ cbxax  d k ,d  ewy 'kwU; g ks 
r ks 0=c  

3 & ;fn  f}?kkr  lehj .k 02 =++ cbxax  d k ,d  ewy n wljs ewy d k 
_.kkRed  O;qRØ e gks r ks ac −=  

4 & ;fn  n ksau ksa ew y 'kwU; d s cj kcj  gks r ks 0=b  ,oa 0=c  
5 & ;fn  ,d  ewy vu Ur gks r ks 0=a  vkSj ;fn gks  ewy vu Ur  gks r ks 

0=a  ,oa 0=b  
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6 & ;fn  ewy ifj ek.k esa leku  gks ij  fpUg esa  foij hr  gks r ks 0=b  
7 & ;fn  n ks f} ?kkr lehdj .kksa 02 =++ cbxax  ,oa 

0, 11

2 =++ cxbxa  d k ,d  ewy m Hk;fu "B gks r ks 

( ) ( ) ( )2

111111 accabaabcbbc −=−−  

8 & ;fn  bud s n ksu ksa gh ewy l eku  gks r ks 
111 c

c

b

b

a

a
==  

 
12-7 f}?kkr ykxr oØ dk fuekZ.k 
 
f} ?kkr h; Qyu ksa ¼Quadratic functions½ esa vKkr j kf'k d h vf/kdr e ?kkr 

n ks gksr h gSA 
Qyu  cbxaxy ++= 2  esa ;fn  0=b  r Fkk 0=c  r c 2axy =  izkIr  gksr k gSA 

Qyu  2axy =  d k js[kkfp= ,d  ij oy; gksr k gSA ;fn  4=a eku  fy;k t k; 

r ks Qyu  24xf = d k Lo: i Xzg.k d jsXkA bl Qyu  d k js[kkfp= [khapu s ds 
fy;s x ds vyx vyx ewY;k sa  d s fy;s y d s laXkr  ewY; izkIr  fd ;s t kr s gSaA 

 Qyu  24xf =  d s fy;s 

x -3 -2 -1 0 1 2 3 
y 36 16 4 0 4 16 36 

fu ns'kkad  ¼&3 ] 36 ½ ¼&2 ] 16½ ¼&1 ]4 ½ ¼0 ] 0 ½ ¼1  ] 4 ½ ¼2 ] 1 6 ½ ¼3 ]36 ½ 
 bl rj g esa ;qxeksa d s :i esa ¼&3 ] 3 6 ½ ¼&2 ] 16 ½ ¼&1 ]4 ½ ¼0 ] 0 ½ ¼1  ] 4 ½ ¼2 ] 1 6 ½ 
r Fkk ¼3 ]3 6 ½ vyx&2  fcUn qvksa d s fu nsZ'kkad  izkIr gksr s gSaA bu  fcUn qvksa d ks XkzkQ isij  ij 
vafd r  dj us ls izkIr  fp= d k Lo: i ,d  ij oy; gksXkA 

 
fPk= 1  
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fp= es a j s[kk 1yy ij oy; AOB  d k v{k gSA ij oy; AOB  viu s v{k OY e sa 
lefu r  gSA   
 
12-7-1 ledks.kh/kj ;k ¼vk;rhr½ vfrijoy; dk js[kkfp= [khapuk& 
 
;fn  Qyu d k Lo: i ayx =,  gS r c bld k js[kkfp= [khpau s ij  gesa leXks.kh;  
vfr ij oy; izkIr  gksr k gS ge t ku rs gSa fd  led ks.kh; vFkok vk;r h; 
vfr ij oy; d k dsUn z d gr s gSaA ;fn  ewy  fcUn  d h vfr ij oy; d k dsUn z gS rks 

OYOX ,  gh miXkeh js[kka'k gS vkSj  blls n wj h d k Xqq.kk ayx =,  gksXkk tSlk 

fp= 2  esa izn f'kZr fd ;k X;k gSA bl rj g 
y

a
x =  ;k 

x

a
y =  gksXkA t Sls tSls x  

c< +r k gS] y ?kV r k gS vkSj  foykse'k% u  d Hkh x  'kwU; gksr k  gS vkSj  u  d Hkh y  gh 
oØ  miXkeh js[kkvksa d ks d H kh Li'kZ u gha d j r kA 

;fn  Qyu  axy −  esa 1=a  gks r ks Qyu  1=xy  vFkok 
x

y
1

=  d k js[kkfp=  

[khapu s d s fy;s x  d s fofHkUu  ewY;ksa d s fy, s y d k laXkr  ewY; izkIr  djr s gSaA 
Qyu  1=yx  d s fy;s 

  

 
     fPk= 2  
 

x 1 2 4 
2

1

4

1

y 1 
2

1

4

1 2 4 

fu nsZ'kkad  ¼1 ]1 ½
¼2 ]

2

1
½ ¼4 ]

4

1
½ ¼ 2,

2

1
½ ¼

4

1
,4½
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fPk= 3  

 

bl r j g gesa x  r Fkk y  pj ksa d s t ksM+ksa d s : i esa ¼1 ]1 ½ ¼2 ]
2

1
½  ¼4 ]

4

1
½ ¼ 2,

2

1
½  r Fkk 

¼
4

1
,4½  vyx vyx fcUn qvksa d s fu nsZ'kkad  izkIr  gksr s gSaA bu  fcUnqvksa d ks XkzkQ isij  ij 

vafd r  d ju s ij izkIr  fp= ¼3 ½ d k Lo: i vk;kr h; vfr ij oy; ¼Rectangular 

Hyperbole½ gksXkkA 
 
blh r j g 4&2 == aa eku  ysu s ij  Ø e'k% vk;kr h; vfr ij oy; oØ   1111 DCBA r Fkk 

2222 DCBA izkIr  gksr s gSaA 
 
12-8  f}?kkr lehdj.k ,oa Qyu dk vFkZ'kkL= esa egRo 

 
vFkZ'kkL= d s v/;;u  ,oa fo'ys"k.k esa ij oy; r Fkk led ks.kh; ¼vFkok vk;r h;½ vfr 
ij oy; oØ ksa ds oky ds v/;;u  mi;ksxh ,oa egRoiw.kZ gksr k gS] D;ksafd  blls bl r F; 
d h t kud kj h izkIr  gksr h gS fd  ,d  vkfFkZd  pj  esa ifj or Zu  gksu s ij  nwljs vkfF kZd  pkj 
ij  D;k izHkko iM+r k r Fkk mlds ifj or Zu  d h n 'kk D;k gksXkh \ 
ge t ku rs gSa fd  ,d  oØ  d s fd lh fcUn q ij  mld h < ky Kkr  dj us d s fy;s m l fcUnq 
ij  ,d  Li'kZ js[kk [khapr s gSa vkSj  fQj  ns[kr s gSa fd ;g Li'kZ j s[kk x  v{k ls cu k;k 
Xk;k d ks.k gh ml fcUn q d s < ky d s : i esa t ku k t krk gSA 
lhekUr  ykxr  oØ  ftldk Lo: i ij oy; d h r j Q gksr k gS] d s v yx&vyx  fcUn qvksa 
ij  bld h < ky Kkr  dj  bld h fo'ks"kr kvksa d ks Li"V  fd ;k t k ldr k gSA MC oØ  d k 
_.kkRed  < ky bl r F; d h vksj  lad sr  dj r k gS fd  mRikn u  c<+u s d s lkFk&lkFk 
lhekUr  ykxr  ?kV r h gS] ij Urq c<+r s gq;s < ky d s vu q: i d e gksr h t kr h gS vkSj  Mkd  
U;wu r e fcUnq d s n kabZ vksj  c<+u s ij  oØ  d k < ky /ku kRed  gks t kr k gS t ks ;g ladsr  
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d jr k gS fd  d qy mRiknu  d s c<+u s ds lkFk&lkFk lhekUr  ykxr  Hkh c< +r h gS ij Urq ,d 
fcUn q ¼fp= esa fcUn q C½ d s ckn  dqy mRiknu  d s c<+u s ds lkFk lkFk leLr  ykxr  ds 
c< +us d h n j  c<+r h t kr h gSA 
bl fLFkfr  d ks fp= y esa n s[kk t k ldr k gSA 

 
    fPk= 4  

fp= 4  esa A fcUn q ij MC oØ  dk < ky o901 >θ  vr  1tan θ d k eku  _.kkRed  ,B

fcUn q ij  02 =θ ¼D;ksafd  Li'kZ js[kk X v{k ds lekUrj  gS½ r Fkk C fcUn q ij o903 <θ  

vr % 3tanθ d k eku  /ku kRed  gksXkA bl r j g fcUn q A ij  MC oØ  d k < ky /ku kRed ] 

B fcUn q ij  'kwU; r Fkk C fcUn q ij  +_.kkRed  gksXkkA 

ykxr  fl)kUr  esa iz;qDr  vkSlr  r Fkk lhekUr  ykxr Qyu  f} ?kkr h; Qyu ksa d ks izn f'kZr 
d jrs gSaA vk;r h; vfr ijoy; oØ  } kj k vu f/keku oØ ksa d h bl fo'ks"k d ks le>k t k 
ldr k gSA fd  t Sls t Sls miHkksDr k vu f/keku  oØ  ij  cka;s ls n k,a r j Q c<+s Xk ] X 
oLr qvksa d h mRr j ksDr j  bd kb;ksa d ks izkIr  d jus d s  fy;s mls y oLr q d h ?kVr h gq;h 
ek=kvksa d k R;kXk d j u k gksXkkA 

fp= 5  vu f/keku  oØ  IC, A, B r Fkk C r hu  fcUn qvksa  ls gksd j  Xkqtj r k gSA bu  fcUn qvksa 
ls gksd j  Xkqtj r k gSA bl fcUn qvksa ls gksd j  [khaph X;h Li'kZ j s[kk,a v{k ls Ø e'k% 

21 , θθ  r Fkk 3θ d ks.k fu feZr  d jr h gSA bu  fcUn qvksa d k < ky Ø e'k% 21 tan,tan θθ  r Fk k  

3tanθ  gksXkkA pawfd  r hu ksa d ks.k 21 , θθ  r Fkk o903θ ls vf/kd  gS vr % bud s tangent 

d k eku  _.kkRed  gksXkkA bl r j g oØ  ds izR;sd  fcUn q d k < ky _.kkRed  gSA 

led ks.kh; ;k vk;kr h; vfr ij oy; oØ  vkSlr  fLFkj  ykxr  oØ ksa ds y{k.kksa  d ks Hkh 
Li"V  dj r k gSA 
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 fPk= 5
mnkgj.k& ,d  e'khu  fu ekZr k vkWlr u  4  e'khu ksa d ks : 0  18 00 0 @& izfr  e'khu d h nj  
ls izfr fn u  cspr k gSA vius mRikn u  d ks vkWlr u  

2
14  e'khu  izfr fnu  c<+ku s ds fy;s mls 

d her  d ks : 0  1 700 0  izfr e'khu  d h n j  ls ?kV kus iM+r k gS ftlls fd  oks viu k leLr  
mRikn u  foØ; dj  ldsA mlds ykHk Qyu  d ks Kkr  d hft ;s& 

 
gy& mij ksDr  leL;k vokLr fod  ekU;r kvksa t Sls ikj Eifjd  ykxr ys[kkad u dh d her 
fLFkj  j gr h gS vr % vkxe Qyu  j s[kh; gS d ks n wj  djr k gSA 
izfr fnu  csph Xk;h e'khu ksa d ks eku rs gq;s mls d her  d k js[kh; Qyu  j [kk t k ldr k gSA 

bapx +=  
ba &  Kkr  dj us ij  mu ds eku ksa d ks lw= px −=⇒ 22  

vkXk; R = d her  X csph Xk;h e'khu ksa d h la[;k  
           R = P X X 

 R = PX 

Break even fcUn q d ks Kkr  dj us d s fy;s p  d ks x  d s Qyu  ds : i esa O;Dr  fd;k 
t k ldr k gSA 

 r c xR  d k f} ?kkr  Qyu  cu  t kr k gSA 
 xP −= 22  ¼mij ksDr  lw=  px −= 22  fn ;s gksu s  ij ½ 
 pxR =  esa p  d s eku  f  d ks izfr LFkkfir  dj us ij  

 222)22( xxxxpxR −=−==  

j s[kh; ykxr Qyu )(τ  d ks 32+7X eku ysu s ij t ks igys Kkr  d j fy;k Xk;k d qy 

ykHk G   X, d k f} ?kkr  Qyu  cu  t kr k gSA 
  G = R - T 

  = ( ) ( ) 321573222( 22
−+−=+−− xxxxx  

;g fu ekZr k d k ykHk Qyu  gSA 
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12-9 lkjka'k 
 
ft l lehdj .k esa pj  j kf'k d k egRr e eku  2 gks] mls f} ?kkr  lehdj .k d gr s gSaA n ks 
j s[kh; cgqin h; O;atd ksa d s Xkq.ku Qy ls Hkh f} ?kkr  lehd j .k izkIr  gksr k gSA bldk 
eku d  : i cbcax ++2  gSA 
lHkh f} ?kkr  lehdj .kksa d k xq.ku[k.M fu d kyu k laHko u gha gSA f} ?kkr h Qyu  d ks 
oXkZRed  Qyu  Hkh d gk t kr k gSA 
Qyu  2axy =  d k j s[kk fp= ,d ij oy; gksr k gSA ;fn Qyu  d k Lo: i axy =  gSA 
r c bld k js[kkfp= [khapu s  ij  gesa led ks.kh; vfr ij oy; izkIr  gksr k gSA 
vFkZ'kkL= d s v/;;u  ,oa fo'ys"k.k esa ij oy;  r Fkk led ks.kh; vFkok vk;kr h; 
vfr ij oy; oØ ksa d s < ky d k v/;;u  mi;ksxh ,oa e gRoiw.kZ gksr k gSA D;ks afd  blls bl 
r F; d h t kud kj h feyr h gS fd  ,d  vkfFkZd  pj  esa ifj orZu  gksu s ij  nwlj s vkfFkZd  pj 
ij  D;k izHkko iM+r k gS] r Fkk mld s ifj orZu  d h fn 'kk D;k gksXkhA  
ykxr  fl)kUr  esa iz;qDr  vkSlr  r Fkk lhekUr  ykxr Qyu  f} ?kkr h; Qyu ksa d ks izn f'kZr 
d jrs gSA vk;kr h; vfr ijoy; } kj k vu f/keku  oØ ksa d h fo'ks"kr k d ks le>k t k ld r k 
gSA led ks.kh; ;k vk;kr h; vfr ij oy; oØ  vkSlr  fLFkj  ykxr  oØ ksa d s y{k.kk sa  d ks Hkh  
Li"V  dj r k gSA 
 
12-10 vH;kl iz'uksa d s mRrj 

1 & 5112 2 ++ xx d k Xkq.ku [k.M fud kys 
2 & 042 <− acb  d k Xkq.k[k.M fu d kyu k laHko gS vFkok u gha \  
3 & f} ?kkr  lehd j .k d ks gy d jus ij  pj  d s ges'kk -------- esa izkIr  gksr s gSaA  
4 & d ksbZ Hkh f} ?kkr  lehdj .k fd u  r hu fof/k;ksa } kj k gy fd ;k t k ld r k 

gSA 
5 & 012091 2 =++ xx  d s ewy fu d kysA  
 0356 2 =−− xx  d s ewy fu d kysA  
6 & f} ?kkr k lehd j .kksa d s fofoD r  ¼Discriminant ½Kkr  d jsaA  
(i) 0342 =−− xx  
(ii) 0343 2 =−+ xx  
 

mRrj& 
1 & )5)(12( ++ xx  ] 2 &u gha  ]3 &2  ]4 &Xkq.ku [k.M fof/k] lw= fof/k] n zqr  fof/k 

5 &
7

1
,

3

1 −−
   6 &

3

7
,

2

5 −
 

12-11 lanHkZ lfgr XkzUFk 
 

• 'kqDyk ,oa lgk; ¼2 004 ½ **ifj ek.kkRed  i)fr ;ka** lkfgR; Hkou  ifCyds'kUl 
vkXkj kA 
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• ,e0 V k;j k ,oa d s0  dqUnu  ¼2 01 1 ½& **fDodj  eSFl**  ch0 ,l0 lh0  ifCyf'kaXk d a0  
izk0 fy0  fn YyhA 

• Punjab Technical University (2006): Quantitative Techniques 

MBA (104) 

• K. C. Sinha (1999) : A TeXt book of Algebra, Students� 

Friends Publisher, Patna 

• R. D. Sharma (2007) : Objective Mathematics, Dhanpati Rai 

Publication, New Delhi 

• M. L. Uprety & Dr. S. Sharma (2011-12) : Intermediate 

Algebra, Ravi Offset Printers & Publisher, Agra 

12.12mi;ksxh@lgk;d XkzUFk

• P.N. Mishra: QuantitativeTechnique for Managers , eXel Books  

• E.R. Jufee: "The usual display of Quantitative Information, 

Graphic Press 

• D.R.D.J. Jweezy and T.A. Williane Anderson Quantitative 

Methods for business, 5th edition, west Publishing Company. 
 

12-13 fucU/kkRed iz'u 
 
1 & f} ?kkr  lehd j .kksa d k L i"V  O;k[;k d hft;sA 
2 & f} ?kkr  lehd j .k d h ekU;r k fyf[k;sA 
3 & f} ?kkr  lehd j .kksa d ks gy d j us d h fof/k;ksa d ks f oLr kj  ls le>kb;sA 

       4 & fl) dj ks fd lehdj .k X
2
 + X + 1 = 0 ds ewyksa d s O;qRØ eksa ls cu k 

lehdj .k ;gh j gr k gSA 
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bdkbZ 13 & vkadM+ksa ds ladyu dh fof/k;ka] vk¡adM+ksa dk lEiknu ,oa 

oXkhZdj.k  

 

bdkbZ dh :ijs[kk 

 

13-0 izLrkouk  

13-1 mn~ns'; 

13-2 vk¡adM+ksa ds ladyu dk vk'k;  

13-3 vk¡adM+ksa dk oXkhZdj.k 

13-4 laXkzg.k ds fopkj ls vk¡adM+ksa ds izdkj  

 13-4-1 izR;{k O;fDrXkr vuqla/kku  

 13-4-2 vizR;{k ekSf[kd vuqla/kku  

 13-4-3 lwpdksa }kjk iz'ukoyh djokdj lwpuk izkIr djuk 

 13-4-4 izXk.kdksa }kjk vuqlwfp;ksa dk djuk  

 13-4-5 f}rh;d leadks dk laXzg.k  

13-5 vH;kl iz'u  

13-6 lkjka'k  

13-7 lanHkZ xzUFk lwph  

13-8 fuca/kkRed iz'u  
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13-0 izLrkouk 

 

vkfFkZd  fo'ys’k.k esa lkaf[;d h d ks vU;Ur gh egRoiw.kZ LFkku  izkIr gSA vkfFkZd leL;kvk sa 

d s v/;;u  r Fkk mlds lEcU/k es u hfr  fu /kkZj .k vkfFkZd  fu ;eksa d s izfr ikn u  r Fkk mu d s 

ij h{k.k d h fn 'kk esa lkaf[;d h; v/;;u d k mi;ksxh ;ksxn ku gSA vr % bl bd kbZ esa 

vki vk¡d M+ksa d s lad yu  dh fof/k;ka] mu d k oXhZd j .k ,oa vk¡d M+ksa d s lEiku  d s fo’k; esa 

egRoiw.kZ t kud kj h izkIr  dj sxsasA  

lkaf[;d h; fo”ys’k.k d k dk;Z{ks= eq[; : i ls ek=kRe d  vk¡d M+ksa (quantitative data)  

r Fkk mu esa ik;h t ku s okyh fofo/kr kvksa ls lEcfU/kr  gSA ek=kRed  vk¡dM+ksa ls gekj k 

vfHkizk; ,sls vk¡d M+ksa r Fkk la[;kvksa d s : i esa O;Dr  fd ;k t k ldsA vk¡d M+ksa d s vk/kkj 

ij  gh ekYFkl u s t u la[;k d s egRoiw.kZ fl)kUr  d k izfr iknu  fd ;k gSA vr % ;g bd kbZ 

vki lHkh d s fy, vR;Ur  egRoiw.kZ gSA  

13-1 mn~ns”;  

bl bd kbZ ds v/;;u ksij kar vki 

1 - lead ksa d h ifj Hkk’kk ,oa mud k mn ~ns'; Kkr  d jsxsasA   

2 - lead ksa d s fofHkUu  izd kj ksa dh t kud kj h izkIr  dj  ld saxsA 

3 - lead ksa d k oXkhZd j .k ,oa lkj .khdj .k d k vFkZ t ku  ld saxsA 

4 - lead ksa d k lEiknu  fd l izd kj  fd ;k t kr k gS bl fo’k; esa iw.kZ t kud kj h 

izkIr  dj  ld saxsA 

vk¡d M+ksa d s lad yu  d k vk”k; vk¡d M+ksa d s ,d = fd ;s t kus ls gSA lkaf[;d h; jhfr ;ksa ;k 

vu qlU/kku ksa es a vkad M+ksa d k  lad yu  izFke egRoiw.kZ pj .k gSA lkaf[;d h; vu qla/kku  ds 

fo”kky Hkou  d k fu ekZ.k lad fyr  lead ksa d h u hao ij gksr k gS] ;fn blesa d ksbZ j ks’k ;k 

=qfV  j gs r ks ;g lkj s vu qlU/kku  d ks izHkkfor  d jsXk vkSj fu ’d ’kZ v”kq}  gksXkkA  

vkad M+ksa d k lad yu  fd lh Hkh izd kj  ls D;ksa u  fd ;k t k;s blesa d eh jg t kuk 

LokHkkfod  gSA blh d eh d ks nwj  dj us d s fy, t ks fd z;k viu kbZ t kr h gS mls lEiknu 

d grs gSaA lEiknu  d h izfdz;k esa lead ksa d k dzec) vk;kst u ] t k¡p r Fkk la”kks/ku ]  “kq}r k 

d k Lr j  vkfn  fu f”pr  fd;s t kr s gSaA lead ksa d s lad yu  d s ckn  lEikn u  d k d k;Z fd ;k 



प�रमाणा�मक �������                                                               MAEC104 

उ
राखंड मु� िव�िव�ालय                                                                   ��	�

t kr k gSA lad fyr  lead ksa d k nsj  vR;ofLFkr  ,oa vFkZghu  gksr k gS ftls O;ofLFkr  ,oa 

vFkZiw.kZ d j us d s fy,  vu qlU/kkud r kZ mld k lEikn u d j r k gSA fcu k lEiknu  d h fd z;k 

d s lad fyr  lead ksa d k d ksbZ mfpr  mi;ksx lEHko u gha gks  ikr k gSA lEikn u  d s vHkko 

esa] fd r u k Hkh egRoiw.kZ vu qla/kku  D;ksa u  gks O;FkZ gks t k;sXkkA  

d ze] iSV u  ,oa V scy d s “ kCn ksa esa] ^^lEikn u  d h izfd z;k fdlh Hkh izd kj  egRoghu  o 

u SfR;d fdz;k u gha gS] cfYd  bl izfd z;k ds fy, fof”k’V  ;ksx;r k] lrd Zr k] lko/kku h 

r Fkk oSKkfud  fu’i{kr k d k n <̀ +r k ls ikyu  d ju k vko”;d  gksr k gSA** ;gh d kj.k gS fd 

lkaf[;d h; vkad M+ksa d s lEikn u  ij  vf/kd  cy fn ;k t kr k gSA lEikn u d k d k;Z 

vR;f/kd  d fBu  d k;Z gS] blesa mPpLr j h; lEikn u ] rdu hd r Fkk d q'kyr k dh 

vko';d r k gksr h gSA oXhZdj .k r Fkk lkj .kh;u  d h lqfo/kk d s fy, lad sr ksa d k iz;ksx Hkh 

bl izfdz;k ds vUr XkZr  vkr k gSA  

13-2 vkadM+ksa d s ladyu dk vk”k;  

 

lkaf[;d h; vuqla/kku  d k vk;kst u  lead ksa d s lad yu  d h izfd z;k d h izkFkfed r k d h 

vko';d r k gSA vuqla/kku  lEcU/kh izkj fEHkd  O;oLFkk d s ckn  mld h ppkZ geu s Å ij  d h 

gS] lead ksa d s lad yu  d k d k;Z vkj EHk fd;k t kr k gSA vu qla/kku  ls lEcfU/kr bd kb;ksa ls 

vu qla/kku  ds mn ~ns'; d h n f̀’V  ls t ku d kj h izkIr  d juk gh ^lead  lad yu * d gykr k gSA 

 

laXkzg.k ds fopkj ls leadksa  ds izdkj  

LakXkzg.k d s fopkj  ls lead  n ks izd kj  ds gksr s gSa%  

¼d½ izkFkfed lead  (Primary Data)  ,oa 

¼[k½ f}rh;d lead (Secondary Data) A 

¼d½ izkFkfed  lead  (Primary Data) &;s os lead  gSa ft Ugsa vu qlU/kku  dju s okyk  

viu s iz;ksx esa yku s ds fy, igyh ckj bdV ~Bs dj r k gSA izFke ckj lad fyr  gksu s ds 

d kj .kbUgsa izkFkfed  lead  d gk t kr k gSA gksjsl lsdzkbLV d s d Fku ku qlkj ] ^^izkFkfed 

vkad M++ksa ls ;g vk”k; gS fd  os ekSfyd  gSa vFkkZr ~ ftu d k lewghdj .k cgqr  gh d e ;k 

u gha gqvk gS] ?kV u kvksa d k vad u  ;k X.ku  mlh izd kj fd ;k X;k gS t Slk ik;k X;k gSA 
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eq[; : Ik ls os d Pps in kFkZ gksr s gSaA** t Sls] ;fn  dksbZ O;fDr  Xzkeh.k _.k d s fo’k; esa 

izFke ckj u ;s fljs ls vkad M+s ,d = d jr k gS r ks lad fyr  lkeXzh mld s fy, izkFkfed 

d gyk;sXhA  

¼[k½ f}rh;d lead  (Secondary Data)& ;s os lea d  gSa ft ud k lad yu  igys 

ls fd lh vU; O;fDr  ;k laLFkk } kj k fd ;k t k pqd k gS vkSj  vu qlU/kkudr kZ mu d ks gh 

viu s iz;ksx esa ykr k gSA ;gka og laXkzg.k u gha d jr k oj u~ fd lh vU; mn~ns'; d s fy, 

lad fyr  lkeXkzh d ks gh iz;ksx esa y kr k gSA mn kgj .k d s fy,] ;fn  d ksbZ O;fDr ljd kj 

} kj k izd kf”kr fons”kh vk;k r &fu;kZr  ds lead ksa d k iz;ksx HkqXkr ku &lUrqyu  Kkr d jus ds 

fy, d jr k gS r ks ;gka vk ;kr &fu ;kZr  ds lead  mld s fy, f} r h;d  lead  gksaXsA bl 

izd kj  d h lkeXzh viu s ekSfyd  : Ik esa u gha gksr h gS] oj u~ lkj .kh] izfr 'kr ] vkfn  esa O;Dr  

gksr h gSA Cys;j d s “kCn ksa esa] ^^f} r h;d  lead  os gSa t ks igys ls vfLr Ro esa gSa vkSj  t ks 

or Zeku  iz”u ksa d s mRr j  esa u gha cfYd  fd lh n wljs mn ~n s”; d s fy, ,d f=r  fd ;s X;s gSa**  

izkFkfed leadksa dks ,d= djus dh jhfr;ka 

izkFkfed  lead ksa d ks ,d = d jus d h izeq[k j hfr ;ka ¼pkgs laXk.ku k vu qla/kku  gks ;k fu n ”kZu 

vu qla/kku  gks½ fu Eu fyf[kr  gSa% 

1- izR;{k O;fDr Xkr  vu qlU/kku    

2- vizR;{k ekSf[kd  vu qlU/kku   

3- LFkku h; lzksr ksa ;k lEokn n kr kvksa } kj k lwpu k&izkfIr    

4- lwpu k nsu s okyksa ¼vFkkZr ~ lwpd ksa½ } kj k iz”u koyh Hkjokd j lwpu k izkIr 

d ju k   

5- izXk.kd ksa } kj k vu qlwfp;ksa d k Hkj u k   

1- izR;{k O;fDrXr vuqlU/kku 

bl j hfr  esa vu qlU/kkudrkZ lwpu k nsu s okyksa ls izR ;{k : Ik ls lEcU/k LFkkfir  dj ds 

lead  ,d = djr k gSA ;g j hfr  cgqr  lj y gSA blesa vu qlU/kkud r kZ Lo;a mu  yksXksa d s 

lEid Z esa vkr k gS ftud s fo’k; esa vkad Ms+ ,d = dj u k pkgr k gSA ;fn vu qlU/kud rkZ 
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O;ogkjd q”ky] /kS;Zoku  o esgu r h gS r ks bl j hfr  } kj k lad fyr  vkad M+s cgqr  fo”olu h; 

gksr s gSaA  

mi;qDrrk  ;g iz.kkyh fu Eu fyf[kr  ifj fLFkfr ;ksa esa m i;qDr  gS%  

¼1 ½ t gka 'kq)r k ij  vf/kd  t ksj  n su k gksA ¼2 ½ t gka vu qlU/kku  d k {ks= lhfer  r Fkk 

LFkku h; izd `fr  d k gksA ¼3 ½ t gka vu qlU/kku  d h t fVyr k d s d kj .k ;g vko';d  le>k 

t kr k gks fd  vu qlU/kkudrkZ Lo;a mifLFkr  j gsA ¼4 ½ t gka vkad M+ksa d h ekSfyd r k ij  t ksj  

n su k gksA 

Xkq.k  ¼1½ mPp Lrj dh 'kq)rk&vu qlU/kku dr kZ ds Lo;a mifLFkr  j gus d s d kj .k ifj .kke 

esa mPp Lr j  d h 'kq)r k feyr h gSA 

¼2½ ekSfydrk&lead ksa esa ekSf yd r k j gr h gSA  

¼3½ ykspnkj&;g iz.kkyh ykspn kj  gS D;ksafd  vu qlU/kku dr kZ vko';dr kuqlkj  iz'u ksa esa 

gsj &Qsj  dj  ld r k gSA 

¼4½ ltkrh;rk o rqyuh;rk&vu qlU/kku dr kZ } kj k vkad M+s Lo;a ,d «k fd ;s t kr s gSa] vr % 

mu esa lt kr h;r k ds lkFk&lkFk r qyu h;r k d k Hkh Xq.k ik;k t kr k gSA  

¼5½ 'kqq)rk dh tkap dk volj&vuqlU/kkud r kZ vius fu j h{k.k esa gh lwpu k n sus okys d h 

lR;r k d h t kap d j  ldrk gSA 

nks"k  ¼1½ foLr`r {ks=ksa d s fy, vuqi;qDr&foLr r̀  {ks=ksa d s v/;;u  d s fy, ;g j hfr 

mi;qDr  u gha gS] D;ksafd  v u qlU/kkud r kZ Lo;a cM+s {ks= esa d k;Z u gha d j  ldr kA 

¼2½ O;fDrXkr i{kikr&bl j hfr  esa vu qlU/kku dr kZ ds O;fDr Xr  i{kikr  ds vk t kus d h 

iwj h lEHkkou k j gr h gS vkSj bl izd kj  fu ’d ’kZ ds v'kq ) gks t ku s d k Mj  j gr k gSA  

¼3½ leXkz dh fo’ks"krkvksa dk izdV u gksuk&vuqlU/kku  d k {ks= lhfer  gksu s d s d kj .k 

lEHko gS fd  izkIr  ifj .kke fu /kkZfjr  {ks= d h fo'ks’kr k d ks iwj h rj g ls izd V  u  d j  ld sa 

vkSj  fu "d ’kZ Hkzked  fud y vk;saA  

¼4½ le; ,oa /ku dk vf/kd O;;&bl j hfr  ds vUr XZr  le; vf/kd  yXr k gS rFkk /ku 

Hkh vf/kd  [kpZ gksr k gSA v u qlU/kku  d s ifj .kke Hkh fo yEc ls izkIr  gksr s gSaA  
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lko/kkfu;ka   

¼1 ½ vu qlU/kkudr kZ d ks O;ogkj dq'ky] ifj Jeh o /kS;Zoku  gksu k pkfg, r kfd  ;g lwpu k 

n su s okyksa d k fo'okl o lg;ksx izkIr  dj  ldsA ¼2 ½ iz'u  FkksM+s] lj y] Li"V  vkSj  ,sls 

gksu s pkfg, ft lls mRr j n su s okys d ks cqj k u  yXksA ¼3 ½ ;FkklEHko vu qlU/kkud r kZ d ks 

viu h O;fDr Xr  Hkkou kvksa vkSj  i{kikr  Hkko d ks n wj  j [ku k pkfg,] r kfd  mudk izHkko 

vu qlU/kku  ij  u  iM+sA  

2 - vizR;{k ekSf[kd vuqlU/kku  

vu qlU/kku  d k {ks= foLr r̀ gksu s ij vuqlU/kku dr kZ d s fy, ;g lEHko u gha gks ikr k fd 

og izR;{k : Ik ls vu qlU/kku  ds {ks= d h lHkh bd kb;ksa ls izR;{k lEid Z LFkkfir  dj 

lead  ,d f=r  d j  ldsA ,slh n 'kk esa  og fd lh ,s ls O;fDr  ls lwpu k,a izkIr d j r k gS 

ft ls ml fo’k; d h t kud kj h gSA bl j hfr  esa vu qlU/kkud r kZ vizR;{k ,oa ekSf[kd  : Ik 

ls lEcfU/kr  O;fDr;ksa d s ckj s esa vU; t ku d kj  O;fDr  ls ft Ugsa lk{kh d grs gSa] lwpu k 

izkIr  djr k gSA  

mi;qDrrk    

vkad M+ksa d s laXkzg.k d h bl j hfr  d k iz;ksx fu Eu  n 'kkvksa es a fd ;k t k ldr k gSA  

¼1 ½ ;fn  vu qlU/kku  d k {ks=  foLr `r  gksA 

¼2 ½ lwpu k n su s okys O;fDr ;ksa ls O;fDr Xr  lEidZ d ju k lEHko u  gks] os  mlesa  #fp u  ys  

j gs gksa] os  t ku &cw>dj  lwp u k nsu k u  pkgr s gksa ;k lw pu k n sus esa vleFkZ gksa] vkf n A  

¼3 ½ t c O;fDr;ksa d s fd lh lEkL;k d s lEcU/k esa foj ks/kh fopkj  gksaA  

¼4 ½ t c leL;k ls lEcfU/kr  O;fDr ;ksa ls lEid Z djuk mfpr  u gha le>k t k;sA 

Xkq.k  ¼1½ ferO;f;rk&;g j hfr  ferO;;h gS D;ksafd  bl j hfr esa le;] /ku  o ifj Je d e 

[kpZ gksr k gSA  

¼2½ foLr`r {ks=&;g j hfr  ogka d s fy, mi;qDr  gS t gka vu qlU/kku  {ks= foLr `r  {ks= gks 

;k lwpd  #fp u  ys j gs gks a  ;k vkSj  d ksbZ ,slh gh isphn k ckr  gksA  

¼3½ fo’ks"kKksa dh lEefr&fo'ks"kKksa d h lEefr  r Fkk lq>koksa d k ykHk vu k;kl gh bl j hfr 

esa izkIr  gks t kr k gSA  

¼4½ i{kikr dk de izHkko&vu qlU/kkud r kZ ds O;fDr Xr i{kikr  d k izHkko u gha iM+r k gSA  
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¼5½ XkqIr lwpuk izkIr&bl fof/k d s vUr XZr  mu  lwpu kvksa d ks Hkh izkIr  fd ;k t k ldr k gS 

ft ud ks nsu s ds fy, lwpuk nsu s okyk ;k r ks r S;kj  u gha gksr k vFkok lgh lwp u k u gha 

n sr kA  

nks"k  ¼1½ mPp ek=k dh 'kq)rk ugha&ifj .kke esa mPp ek=k d h 'kq)r k d h vk'kk u gha 

j gr h D;ksafd  vu qlU/kku dr kZ izR;{k : Ik ls lwpu k n sus okyksa d s lEid Z esa u gha vk r kA  

¼2½ lwpuk nsus okys dh i{kikr&Hkkouk&ftu  O;fDr ;ksa d h lgk;r k ls vkad M+s ,d = fd ;s 

t krs gSa mu d h i{kikr  d h Hkou k d k izHkko vu qlU/kku  ij  iM+r k gSA  

¼3½ lwpuk nsus okyksa d h v#fp&ftu  O;fDr ;ksa ls lwpu k ,d = d h t kr h gS os iz'u ksa d s 

mRr j  nsu s esa ykij okgh cjr rs gSa D;ksafd  mud k fu t h fgr  ;k vfgr  izR;{k : Ik esa bl 

iz'u  esa u gha gksr k gSA bl izd kj  vf/kd rj  V kyw d ke d jrs gSaA  

¼4½ ,d:irk dh deh&fofHkUu  lkf{k;ksa } kj k vyx&vyx O;fDr ;ksa ls lwp u k ,d = 

fd ;s t kus d s d kj .k d Hkh&d Hkh lead ksa d h ,d: ir k lekIr  gks t kr h gS ft lls lgh 

ifj .kke ij  igqapu s esa ck/kk  igqapr h gSA  

lko/kkfu;ka   

¼1 ½ ftu d h lgk;r k ls vkad M+s ,d = fd;s t k j gs gksa mu d h ckr  ij  fcu k iqf"V  fd;s 

gq, iw.kZ fo'okl u gha d j  ysu k pkfg,A ¼2 ½ ;g iw.kZ : Ik ls fu f”pr   d j  ysu k pkfg,  

fd  lwpu k n sus okyk sa d ks  r F;ksa d k iw.kZ Kku  gS r Fkk  lwpu k n sus ea s os  #fp  j [kr s gSaA ¼3 ½ 

bl ckr  d ks /;ku  esa j [ku k vko';d  gS fd  ft l O;fDr  d h lgk;r k ls lkeXzh ,d = 

d h t k j gh gS og ml fo’k; ds i{k o foi{k esa i{kikr iw.kZ /kkj .kk,a u gha j [kr k gSA ;fn 

,slk gqvk r ks ifj .kke Hkzked  gksXkkA  

3- LFkkuh; lEoknnkrkvksa }kjk tkudkjh izkfIr 

bl j hfr  d ks LFkku h; lzksr ksa  } kj k lwpu k&izkfIr   Hkh d gk t kr k gSA bl j hfr  d s vUr XkZr 

vu qlU/kkud r kZ fofHkUu  LFkku ksa ij  LFkku h; O;fDr  fu ;qDr  dj  n sr k gS t ks le;&le; ij 

viu s vu qHkoksa d s vk/kkj  ij visf{kr  lwpu k,a Hkst rs j gs gSaA os O;fDr  lEoknnkrk d gykrs 

gSaA  
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lEoknnkrkvksa }kjk lwpuk&izkfIr ds Xqk.k& 

¼1 ½ foLrr̀ {ks=&bl j hfr  } kj k n wj &nwj  rd  QSys vu qlU/kku  {ks= ls lwpu k,a izkIr 

d h t k ld r h gSaA  

¼2 ½ ferO;;h&bl j hfr  esa /ku ] le; o Je d h cpr  gksr h gSA  

¼3 ½ fu;ferrk&bl j hfr  } kj k lwpu k,a fu ;fer  : Ik ls izkIr  d h t k ldr h gSaA  

lEoknnkrkvksa }kjk lwpuk&izkfIr ds nks"k  

¼1½ ekSfydrk dk vHkko&;fn  lEokn n kr k vius vu qeku d ks gh vf/kd  egRo n sdj 

lwpu k,a Hkst r k gS r ks mu esa ekSfyd r k d h d eh gks t krh gSA  

¼2½ ,d:irk dk vHkko&fofHkUu  lEoknn kr kvksa } kj k fofHkUu  LFkku ksa r Fkk fofHkUu  fof/k;k sa 

} kj k lwpu k ,d = fd ;s t ku s d s d kj .k vkadM+ksa esa ,d : ir k d k vHkko j gr k gSA  

¼3½ i{kikr&lEoknn kr kvksa d s i{kikr  o iwoZ&/kkj .kkvksa d s d kj .k fu ’d ’kZ vfHku r  gks 

ldr s gSaA  

¼4½ lwpuk&izkfIr esa foyEc&d Hkh&d Hkh lEoknn kr k lwpu k Hkst us esa br u h nsj h dj  n sr s gSa 

fd  ml lwpu k d k egRo gh lekIr  gks t kr k gSA  

lko/kkfu;ka  

¼1 ½ fu ’i{k] dq'ky ,oa v u qHkoh r Fkk O;fDrXkr  /kkj.kkvksa  d h Hkkou k ls n wj  j gu s okys 

O;fDr ;ksa d ks lEokn n kr k fu;qDr  fd;k t ku k pkfg,A  

¼2 ½ lEokn n kr k d ks vu qlU/kku  ds fo’k; esa i fj fpr  gksu k pkfg,A  

¼3 ½ {kfr iwjd  =qfV ;ksa d s f l)kUr  ij  v'kqf);ka lekIr  d jus d s fy,  ;FkklEHko d bZ 

lEokn n kr k gksu s pkfg,A  

¼4 ½ lEokn n kr k T;kn k vk'kkokn h ;k fu j k'kkokn h u gha gksu k pkfg,A  

4- lwpdksa }kjk iz”ukoyh Hkjokdj lwpuk izkIr djuk 

bl j hfr  ds vUr XZr vuqlu /kkud r kZ lead  ,d = dju s ds fy, iz'u koyh ¼iz'u ksa d h ,d 

lwph t ks lwpd ksa } kj k Lo;a Hkj h t kr h gS½ r S;kj  dj r k gS vkSj  mu  O;fDr ;ksa d ks Hkj us d s 

fy, n s n sr k gS ft u ls mls lwpu k,a izkIr  dju h gS ;fn  lwpd ksa d s ikl iz'u koyh d ks 

Mkd  } kj k Hkst k t kr k gS r ks bl j hfr  d ks Mkd  iz'ukoyh jhfr d gk t kr k gSA  
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lwpdksa }kjk iz”ukoyh Hkjokdj lwpuk izkIr djus dh jhfr ds xq.k  

¼1 ½ foLrr̀ {ks=&;g j hfr  foLr `r  {ks= d s fy, iz;ksx d h t k ldr h gSA vu qlU/kku  d k 

{ks= ft r u k cM+k gksXk iz'u koyh Hkj u s d h =qfV ;ksa d h lEHkkou k mr u h gh d e gksXhA  

¼2 ½ ferO;f;rk&;g ,d fer O;;h j hfr gS D;ksafd  blesa ifj Je] le; o /ku  d e [kpZ 

gksr k gSA  

¼3 ½ ekSfydrk ,oa fo’oluh;rk&bl j hfr } kj k izkIr  lead  ekSfyd ,oa fo'olu h; gksr s gSa 

D;ksafd  iz'u kofy;ka Lo;a lwpd ksa } kj k Hkj h t kr h gSaA 

lwpdksa }kjk iz’ukoyh Hkjokdj lwpuk izkIr djus dh jhfr ds nks"k  

¼1 ½ lhfer mi;ksx&bl j hfr  d k mi;ksx dsoy f'kf{kr  O;fDr ;ksa ds chp esa gh fd ;k t k 

ldr k gS] D;ksafd  vf'kf{kr  O;fDr  iz'u koyh d ks i< + dh u gha ld rs gSaA 

¼2 ½ vi;kZIr ,oa viw.kZ lwpuk&lwpd ksa ij  fdlh izd kj d k izfr cU/k u  gksus ls vf/kd rj 

lwpd  iz'u kofy;ksa d ks Hkj d j  okil u gha Hkst rs gSa r Fkk t ks iz'u kofy;ka vkr h Hkh gSa os 

viw.kZ gksr h gSaA  

¼3 ½ lwpdksa d h v#fp ,oa Hk;&lwpd ksa d h mn klhu r k] v#fp] vk yL;] Hk;] 'k ad k] vkfn  

d s d kj .k vusd  iz'u ksa d s m Rr j  Hkjs gh u gha t kr s gSaaA  

¼4 ½HkzekRed fu"d"kZ&v/kwj h lwpu k,a vfHku fr r Fkk foHkzeksa d ks t Ue nsr h gS] vr % vu qlU/kku 

d s fu ’d’kZ HkzekRed  gks ldr s gSaA  

¼5 ½ fo”oluh;rk dh deh&d Hkh&d Hkh lwpd  lgh ckr  u  cr kd j  Xyr lwpu k Hkj  nsrs 

gSa] QyLo: Ik lead  fo'olu h; u gha gks ikr s gSaA   

¼6 ½ iz”ukoyh ij fuHkZjrk&;fn  iz'u koyh esa iwNs X;s iz'u  vLi"V  o cgq&vFkhZ gksaxss  r ks 

iz'u ksa d s mRr j  vLi’V  ,oa vcks/kXkE; gks ld r s gSaA 

lko/kkfu;ka  

¼1 ½ lwpd ksa d k lg;ksx izkIr  dj u k vko';d  gS bld s fy, mUgsa  vu qlU/kku  d s mn ~ns'; 

vkfn  ds ckjs esa Li"V  : Ik ls cr k nsu k pkfg,A vu qj ks/k i= d h Hkk"kk u ez ijUrq 

izHkko'kkyh gksu h pkfg, A  
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¼2 ½ iz'u koyh lj y ,oa Li’V  gksu h pkfg,A iwNs X;s iz'u  bl izd kj  ds gksu s  pkfg, 

ft lls lwpd  d h eku fld] /kkfeZd ] lkEizn kf;d ] lkekft d ] vkfn  Hkkou kvksa d ks B sl u 

igqapr h gksA  

¼3 ½ iz'u kofy;ksa d h okilh d k izcU/k ,slk gksu k pkfg,  ft lls fd  os 'kh?kz izkIr  gks ld saA  

¼4 ½ lwpd ksa d s mRr j ksa d h izfr &t kap d j ku s d h O;oLFkk Hkh gksu h pkfg, A  

5- izXk.kdksa }kjk vuqlwfp;ksa dk Hkjuk  

bl j hfr  ds vUr XZr  izX.kdksa d ks vu qlwfp;ka ¼iz'u ksa  d h ,d  lwph ft ls izX.kd  Lo;a Hkj r k 

gS½ n sd j  fHkUu &fHkUu  {ks=ksa esa Hkst k t kr k gS ogka og lwpd ksa ls lEid Z dj ds mu ds mRr j 

vu qlwph esa fy[kr s gSaA  

izXk.kdksa }kjk vuqlwfp;ka Hkjus dh jhfr ds Xkq.k  

¼1 ½foLrr̀ {ks=&bl j hfr  d s } kj k ,d  O;kid  {ks= ls lwpu k izkIr  d h t k ld r h gSA 

¼2 ½'kq)rk&izXk.kd  izf'kf{kr ] pr qj ] ifj Jeh o O;ogkj&dq'ky gksr k gS] vr % mld s } kj k 

vu qlwfp;kasa e sa Hkj h X;h lwp u kvksa esa 'kq)r k d h iw.kZ vk'kk gksr h gSA  

¼3 ½fo”oluh;rk&lwpd ksa ls izX.kd ksa d k O;fDr Xr  lEid Z j gr k gSA QyLo: Ik izkIr 

lwpu k,a vf/kd  fo'olu h; gksr h gS D;ksafd  izX.kd  lwpd ksa d ks le>k&cq>kd j  t fV y vkSj 

lUnsgizn  iz'u ksa d s mRr j  izkIr  dj  ldr k gS r Fkk iwj d  iz”u  iwNdj  mu ds mR r j ksa d h 

izfr &t kap Hkh d j  ldr k gSA  

¼4 ½fu"i{krk&izXk.kd  izk;% n ksu ksa izd kj  d h eu kso`fRr ;ksa ¼vFkkZr  i{k o foi{k½ d s gksr s gSa 

vr % bl j hfr  esa i{kikr  dh lEHkkou k d e j gr h gSA  

¼5 ½vf”kf{kr lwpdksa esa Hkh mi;ksxh&lwpd ksa ds vf'kf{kr  gksus d h fLFkfr  esa Hkh bl j hfr 

d k iz;ksx fd ;k t k ldr k gSA  

izX.kdksa }kjk vuqlwfp;ka Hkjus dh jhfr ds nks"k  

¼1 ½vf/kd [kpZ&bl j hfr  esa izX.kd ksa d s osr u  o izf'kf{k.k ij  Hkh [kpZ d ju k iM+r k gSA 

bl j hfr  esa le; Hkh v f/kd  yXr k gSA  

¼2 ½t fVyrk&;g vu qlU/kku d h ,d  t fV y j hfr  gS D;ksafd  izXk.kd ksa d k p;u ] muds 

izf'k{k.k d h O;oLFkk] mud s d k;ksZa d k fu j h{k.k] vkfn  d fB u d k;Z gSaA vu qlwfp;ksa d k 

cu ku k Hkh lj y d k;Z u gha gSA  
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¼3 ½i{kikr dh lEHkkouk&;fn  izX.kd ksa esa i{kikr  d h lEHkkou k gqbZ r ks mld k izHkko 

fu ’d’kZ d ks vfo'olu h; cu k nsr k gSA  

¼4 ½vkadM+ksa esa fHkUurk&izX.kd ksa d h pr qj kbZ] d q'kyr k] vkfn  esa fHkUu r k gksus d s dkj .k izkIr 

vkad M+ksa esa Hk h fHkUu r k gks ld r h gSA  

lko/kkfu;ka&  

¼1 ½vuqlwfp;ka cukuk&vu qlwfp;ksa esa  iz'u  lj y] d e o Li"V  gksu s pkfg,A iz'u ksa d ks ,d 

lqO;ofLFkr  dze esa j [kk tku k pkfg,A iz”u bl izd kj  d s gksu s pkfg, ft lls lwpd  d h 

eku fld ] /kkfeZd ] lkEizn kf;d ] lkekft d ] vkfn  Hkkou kvksa d ks B sl u  igqapr h gksA ,d 

vu qlwph d ks Hkj d j  izX.kd  d ks u ewus d s : Ik esa n s fn ;k  t ku k pkfg,A  

¼2 ½izXk.kd&vu qlU/kku  d k {ks= foLr `r̀  gksu s ds d kj .k vu qlU/kkud r kZ dqN O;fDr ;ksa d h 

lgk;r k ysr k gS t ks vu qlU/kku  ds {ks= esa lwpd ksa ¼ft u ls lwpu k,a izkIr  d ju h gSa½ ls 

O;fDr Xr  lEid Z LFkkfir  dj ds vkad M+ksa d k laXzg.k djr s gSaA  

f}rh;d leadksa ds izeq[k lzksr 

f} r h;d  lead ksa d s izeq[k lzksr  fu Eu fyf[kr  gSa% 

¼v½  izd kf'kr  lzksr     

¼c½ vizd kf'kr  lzksr    

¼v½izdkf'kr lzksr &fofHkUu  fo"k;ksa ij  lj d kj h o XSj &ljd kj h laLFkk,a r Fkk vU; 

vu qlU/kkud r kZ egRoiw.kZ lead  ,d = dj ds mUgsa le ;&le; ij  izd kf'kr  d jr s j grs 

gSaA izd kf'kr  lead ksa d s izeq[k lzksr  fu Eu fyf[kr  gSa & 

1- ljdkjh izdk”ku & izR;sd  n s'k d h ljd kjsa lEcfU/kr lead  ,d f=r  vkSj  izd kf”kr 

d j okr h j gr h gSaA ;s lead  cgqr fo'olu h; vkSj  egRoiw.kZ gksr s gSaA vkt d y Hkkjr 

esa yXkHkXk lHkh eU=ky;ksa } kj k vu sd izd kj d h lwpu k,a o lead izd kf”kr  d jk;s 

t krs gSaA izeq[k ljd kj h izd k'ku  gSa % 

¼1 ½ Hkkj r h; fjt oZ cSad  cqysf V u&u kfld 

¼2 ½ LV SfV fLVd y ,CV ªSDV  vkWQ bf.M;k &okf’kZd 

¼3 ½ vkfFkZd  losZ{k.k &okf’kZd 
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2- v/kZ&ljdkjh laLFkkvksa ds izdk”ku &uXj ikfyd k,a] u Xkj  fu Xke] ft yk cksMZ] vkfn  

fofHkUu  izd kj  ds vkad M+s lad fyr  dj kd j  izd kf'kr  dj okrs gSa% t Sls&t Ue&ej .k] 

LokLF;] f'k{kk ls lEcfU/kr  vkad M+sA  

3- vUrjkZ"Vªh; izdk”ku & vUr j kZ’V ªh; laLFkk,a t Sls] la;qDr  j k"V ª la?k vUrj kZ’V ªh; 

Je la?k (vUr j kZ’V ªh; eqn zk d ks’k (I,M,F,)] vkfn  le;&le; ij  vkad M+ksa d k 

lad yu  r Fkk izd k'ku  d jrh gSaA  

4- vk;ksx o lfefr;ksa dh fjiksVsZa &ljd kj  ;k fd lh vU; laLFkk } kj k vk;ksx  ;k  

lfefr ;ka fu ;qDr  d h t kr h j gr h gSaA n s'k d h fofHkUu  leL;kvksa  d s v/;;u  ds 

fy, ;s vk;ksx ;k lfefr;ka lEcfU/kr vkad M+s lad fyr  djd s viu k izfr osn u 

izLr qr  dj r h gSa] t Sls]  

¼1½ foRr  vk;ksx d s izfr osn u   

¼2½ osr u  vk;ksx d s izfr osnu   

¼3½ ;kstu k vk;ksx d s izfr osn u  A 

5- O;kikfjd o foRrh; laLFkkvksa ds izdk”ku &O;kikj  ifj "knsa t Sls&Hkkj r h; m|ksXk  

o okf.kT; la?k] t wV  feYl ,lksfl,'ku ] vkfn  lLFkk,a] fgUn qLr ku  fyoj  fy-] 

fcM+yk Xqkzi] V kV k ,.M lUl fy+] Ld U/k foif.k;ka   mit  foif.k;ka   Hkh vu sd 

izd kj  ds lead  ,d = djd s izd kf'kr  d j okr h gSaA  

6- fo”ofo|ky; ,oa 'kks/k laLFkkvksa ds izdk”ku &fo'ofo|ky;] fj lpZ O;wj ks o “kks/k 

laLFkkvksa } kj k vu sd  izd kj d s vkad M+s ,d = fd ;s t kr s gSa vkSj  izd kf'kr  fd ;s 

t krs gSa]A  

7- lekpkj&i= ,oa if=dk,a &cgqr  ls i= ,oa if=dk,a vu sd  izd kj  ds vkad M +s 

,d = dj ds izd kf'kr  djr h gSaA t Sls% 

¼1 ½ bd kWu kWfed  V kbEl  &n Sfud 

¼2 ½ n h Qkbu SfU'k;y ,Dliszl &nSfud 

f}rh;d leadksa ds iz;ksx esa lko/kkfu;ka 

f} r h;d  lead ksa d k iz;ksx d jrs le; cgqr  lko/kku h j[kus d h vko';d r k gS] D;ksafd 

f} r h;d  lead  vu sd  =qfV;ksa ls iw. kZ gks ld r s gSaA =q fV ;ksa d s vu sd  d kj .k gks ldr s gSa] 
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t Sls] lkaf[;d h; bd kbZ dh ifj Hkk’kk esa  ifj or Zu ] lwpu k d h viw.kZr k] i{kikr ] {ks= o 

mn ~ns'; d h fHkUur k] vkfnA vr % ;g vko';d  gS fd  f}r h;d  lead ksa d k iz;ksx d jrs 

le; mu d h vkykspu kRed t kap r Fkk fo'olu h;r k d h ij [k d j  ysu h pkfg,A ckWmys d s 

vu qlkj  &  

^^izd kf'kr  lead ksa d ks fcu k mu d k vFkZ o lhek,a t ku s t Slk d k r Slk Lohd kj  d j  ysu k 

[kr js ls [kkyh u gha vkSj  ;g loZFkk vko';d  gS fd  mu  rd ksZa d h vkykspu k d j  yh 

t k;s t ks mu  ij  vk/kkfjr  fd ;s t k ld rs gSa**A  

blhfy, f} r h;d  lkeXkzh d k iz;ksx d jus ls iwoZ mu d h fo'olu h;r k] mi;qDr r k r Fkk 

Ik;kZIr r k d h t kap d j us d s fy, fu Eu  ckr ksa d h vksj  /;ku  nsu k vko';d  gS%  

¼1½ fiNys vuqlU/kkudrkZ dh ;ksx;rk&ft l vu qlU/kku dr kZ } kj k lead  ,d = fd ;s X;s 

Fks mld h ;ksx;r k] d k;Z{ker k] lk/ku  o bZeku n kj h ij fopkj  dj u k gksXkA ;fn 

vu qlU/kkud r kZ ;ksX; o bZeku n kj  r Fkk i{kikr j fgr  gS r ks lead  fo'olu h; gks ld rs gSaA  

¼2½ tkap dk vfHkizk;&izkFkfed  t kap d k vfHkizk; ¼mn ~ns'; ,oa {ks=½  D;k Fk k\ ;fn 

izkFkfed  t kap d k iz;kst u  vkSj  ckn  d k iz;kst u  leku  ;k feyr k&t qyr k gS rc vki Hkh  

mu  lead ksa d k iz;ksx d j  ldr s gSa] vU;Fkk u ghaA  

¼3½ vuqlU/kku dk izdkj ,oa laXzg.k djus d h jhfr&vkad M+ksa d ks ,d = dj us d h laX.ku k   

r Fkk fu n 'kZu  j hfr;ka iz;ksx esa yk;h t k ld r h gSaA  

leadksa d k oXkhZdj.k rFkk lkj.khdj.k  

lad fyr  lead ksa ft Ugsa mu d s ewy : Ik ls d Pps vkadM+s d gk t kr k gS d ks le>u s ds fy, 

O;ofLFkr  d ju s d h izfd z;k d ks lead ksa d k O;ofLFkr h d j .k d gk t kr k gSA bld s var XkZr 

eq[; : Ik ls n ks izfd z;k,a vkr h gSa& 

¼1 ½ lead ksa d k oXkhZd j .k 

¼2 ½ lead ksa d k lkj .khd j .k  

oXkhZdj.k    

vFkZ ,oa ifjHkk"kk   

lad fyr  vkad M+ksa d ks fd lh Xkq.k ds vk/kkj  ij  leku  o vleku  dj  vyx&vyx oXkksZa esa 

ckaV us d h izfdz;k d ks oXkhZd j .k d gk t kr k gSA dkWuj ds “kCn ksa esa] ^^oXkhZdj .k vkad M+ksa d ks 
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¼okLr fod  : Ik ls ;k d kYifu d  : i ls½ leku r k rFkk ln `”;r k d s vk/kkj  ij oXksZa ;k 

foHkkXkksa esa d zeku qlkj  j[kus d h fdz;k gS vkSj  ;g O;fDr Xkr  vkad M+ksa d s oXkhZdj .k d s eq[; 

y{k.k   

¼1 ½lkaf[;d h; vu qlU/kku d s mn ~ns”;] {ks= ,oa Lo: Ik d s vu qlkj  oXkhZdj .k ds vUr XkZr 

lad fyr  vkad M+ksa d ks fofHkU u  oXkksZa esa ck aV k t kr k gSA  

¼2 ½oXkhZd j .k fdlh Xkq.k ;k fo”ks’kr k ;k eki d s vk/kkj  ij  gksr k gSA  

¼3 ½oXkhZd j .k okLr fod  ;k d kYifud  gks ldr k gSA  

¼4 ½oXkhZd j .k in ksa d h fofHkUu r k d s chp mu d h ,dr k Li’V  dj r k gSA  

oXkhZdj.k ds mn~ns”; ;k dk;Z vkadM+ksa dks ljy o laf{kIr cukuk&oXkhZd j .k d k eq[; 

mn ~ns”; vkad M+ksa d h t fV yr k d ks n wj  d jds mUgsa lj y r Fkk laf{kIr  : Ik nsu k gSA 

1- rqyuk esa lgk;rk djuk&oXhZd j .k ls vkad M+ksa d k r qyu kRed  v/;;u  lEHko 

gksr k gSA t Sls&n ks egkfo|ky;ksa d s Nk=ksa esa ckSf)d  L r j  d h rqyu k izkIr kad ksa 

d ks izFke] f}r h; o r`r h; Js.kh d s vk/kkj  ij oXksZa esa foHkkft r  d jds lj yr k 

ls d h t k ld r h gSA  

2- lekurk o vlekurk esa Li"Vrk o fuf”prrk ykuk&oXkhZd j .k ls lkaf[;d h; 

r F;ksa d h lekur k Li’V  :Ik ls izd V  gksr h gS blls mUgsa le>u s esa  lgk;r k 

feyr h gSA  

3- rdZiw.kZ ,oa oSKkfud O;oLFkk djuk&oXhZdj .k d h lgk;r k ls vkad M+ksa d h 

ekSfyd  fo'ks’kr kvksa d s vu qlkj ] mu d ks oSKkfud  ,oa rd Ziw.kZ <aX ls izLrqr 

d jus d h O;oLFkk d h t kr h gSA tSls&tu la[;k vkad M+ksa d ks vk;q] t kfr ] /keZ] 

fyaX] vkfn  oXksZa esa O;Dr  d ju k ,d  rdZiw.kZ fd z;k gSA  

4- ikjLifjd  lEcU/k Li"V djus esa lgk;d&vkadM+ksa d k oXhZd j .k muds chp 

ik;s t ku s okys lEcU/k d s v/;;u  d ks lEHko cu kr k gSA t Sls&pspd  d h 

chekj h ls vkad M+ksa d ks oXhZdr̀  dj us ls ;g Kkr  fd ;k t k ldr k gS fd  ft u 

O;fDr ;ksa d ks V hd k yXk;k X;k Fkk] mu d h vis{kk ft u  O;fDr ;ksa d ks V hd k 

u gha yXk;k Xk;k Fkk] d e pspd  fu d yh ;k u ghaA  
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5- ,d ekufld fp= izLrqr djuk&oXkhZd j .k ls ;g lEHko gks t kr k gS fd  

vu qHko r Fkk fopkkj  d k ,d  eku fld fp= [khapk t k ldsA blls efLr ’d 

d k cks> d e gks t kr k gS r Fkk lead ksa d s < sj  d ks laf {kIr  : Ik ls le>k o 

;kn  j[kk t k ldr k gS r Fkk mUgsa Xkf.kr h; foospu k ds ;ksX; cu k fy;k 

t kr k gSA  

6- vU; lkaf[;dh; fof/k;ksa dk vk/kkj izLrqr djuk&oXhZd j .k } kj k lkaf[;d h; 

lkeXzh ds lkj .kh;u  r Fkk fo'ys’k.k d s fy, vk/kkj  r S;kj  fd ;k t kr k gSA 

fcu k oXhZd j .k ds vkad M+ksa d k lkj .kh;u  vlEHko gS vkSj  lkj .kh;u  ds vHkko  

esa lkaf[;d h; fo'ys’k.k vO ;kogkfj d  gSA  

oXkhZdj.k dh vko”;drk@egRo    

lad fyr  vkad M+s viu s ewy: Ik esa vO;ofLFkr  gksr s gSaA bUgsa lj y o le>us ;ksx; cu kus 

d s fy, oXhZdj .k d h vko';d r k gksr h gSA oXkhZdj .k d s vHkko esa lead ksa d k izL r qr hdj .k] 

fo'ys’k.k ,oa  mu d h ij Lij r qyu k vlEHko gSaA oXkhZd j.k] lkj .kh;u  d k vk/kkj  gSA  

oXkhZdj.k dh lhek   

oXkhZd j .k d h ,d  lhek vkad M+ksa d s laf{kIr hd j .k d h izfd z;k esa dqN fooj .kksa d k lekIr 

gks t ku k gSA laf{kIr hd j .k ft ru k vf/kd  gksXk mr u k gh vf/kd  fooj .kksa d s NwV  t kus d h 

lEHkkou k j gsXhA vr % lkaf[;d  d ks vko';d  fooj.k lekIr  gksu s ls cpu s d s fy, 

laf{kIr hdj .k cgqr  gh lko/kku h ls d ju k pkfg,A  

vkn”kZ oXkhZdj.k ds vko”;d rRo  

vu qlU/kku  d h izd `fr ] mn ~n s';] {ks=] vkfn  d ks /;ku esa j [kr s gq, ;g vko';d  gS fd 

oXkhZd j .k esa fu Eu  fo'ks’kr k,a gksa%  

1- vlafnX/krk rFkk Li"Vrk &fofHkUu  oXkksZa d h ifj Hkk’kk vFkok fu /kkZj .k vFkok 

;kst u k Li’V ] lj y o fu f”pr   gksu h pkfg, ft lls fd l bd kbZ d ks fd l 

oxZ esa j [kk t ku k gS bl izd kj d h lafn X/kr k o vfu f”pr  r k d h Xkaqt kb'k 

u  j gsA  

2- fu%’ks"kh &oXkhZdj .k d s fy, ;g vko';d  gS fd izR;sd  bd kbZ fd lh u 

fd lh oxZ esa lfEefyr  gksA   
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3- ikjLifjd i`Fkd~rk &fofHkUu  oXkksZa esa ikj Lifj d  i`Fkd ~r k gksu h pkfg, vF kkZr~ 

fofHkUu  oxZ ij Lij  viot hZ gksu s pkfg,A   

4- fLFkjrk%&oXhZdj .k ,d gh fl)kUr  ds vk/kkj  ij  fd;k t k;s vkSj  izR;sd 

Lr j  ij  mlh vk/kkj  d ks cu k;s j [kk t k;sA  

5- vuqdwyrk &oXhZdj .k vu qlU/kku  ds vu q: Ik gksu k pkfg,A  

6- yphykiu  &oXhZdj .k ykspn kj  gksu k pkfg, ft lls u ohu  ifj fLFkfr ;ksa d s 

vUr XZr  vko';dr kuqlkj  la'kks/ku  fd ;k t k ldsA  

7- ltkrh;rk  &izR;sd  oxZ d h bd kb;ksa esa lt kr h;r k gksu h pkfg,A  

8- Xkf.krh; 'kq)rk &ekiu ] ;ksx] vkfn  'kq) ,oa lgh gksu s  pkfg,A  

oXkhZdj.k dk vk/kkj ,oa izdkj 

;|fi vkad M+ksa d s oXkhZd j .k ds vu sd  lEHko vk/kkj gSa ij Ur q vf/kd rj  ft u  vk/kkj ksa ij 

vkad M+ksa d k oXkhZdj .k fd ;k t kr k gS os bl izd kj  gSa% 

1- vkd kj    ds vk/kkj  ij ]  

2- LFkku    d s vk/kkj  ij ] 

3- Ád kj  ;k Xqk.k   d s vk/kkj  ij ]  

4- le;  d s vk/kkj  ij A 

vkd kj  ds vk/kkj  ij  oXkhZdj .k d ks la[;kRed  oXkhZd j .k d gk t kr k gSA  

LFkku  d s vk/kkj  ij  oXkhZdj.k d ks HkkSXksfyd  oXkhZdj .k  d gk t kr k gSA izd kj  o Xqk.k] vkfn  

d s vk/kkj  ij  oXkhZdj .k d ks o.kZu kRed  oXkhZZd j .k d gk t kr k gSA  

le; ds vk/kkj  ij  oXhZd j .k d ks d kyku qlkj  oXkhZdj .k  d gk t kr k gSA  

oXkhZdj.k dh jhfr;ka  

fd lh iwoZ mn ~n s'; d s fy , lqO;ofLFkr  : Ik ls lkaf [;d h; fo"k;&lkeXkzh ftu esa izk;% 

la[;kRed  r F; gksrs gSa] d k lad yu  fd;k t kr k gSA ;s r F; ft Ugsa la[;kvksa  esa O;Dr 

fd ;k t kr k gS] n ks izd kj  ds gks ld r s gSa% 

¼1 ½ bd kb;ksa d h fd lh Xkq.kkRed  fo'ks’kr k ¼Xkj hch] bZeku n kj h] t kfr ] lk{kjr k] vU/kkiu ] 

cqf)eRr k] vkfn ½ ft ls izk;% Xkq.k d gk t kr k gS d h mifLFkfr  vFkok vu qifLFkfr  d s vk/kkj 

ij  Xk.ku k } kj k izkIr  vkad M+sA t Sls] Xkj hc fd rus gSa] csj ks t Xkkj  fd rus gSaA  
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 ¼2 ½ bd kb;ksa d h fdlh ekiu  ;k Xk.ku k ;ksX; fo'ks’kr k ftls izk;% pj    d gk t kr k gS] 

d s vk/kkj  ij  Xk.ku k ;k ekiu  } kj k izkIr  vkad M+sA t Sls] vk;q] cPpksa d h la[;k] oL r qvksa ds 

ewY;] Å apkbZ] Hkkj ] nwj h] vkf n A  

bu  n ks izd kj  d s r F;ksa d s vk/kkj  ij  oXkhZdj .k d h n ks j hfr ;ka gSa%  

¼d ½ Xkq.kkRed  oXkhZdj .k    

¼[k½ la[;kRed  oXkhZdj .k A  

¼d½ Xkq.kkRed oXkhZdj.k]  

Xqk.kksa d h mifLFkfr  vFkok vu qifLFkfr  d s vk/kkj  ij  fd;k Xk;k oXkhZdj .k xq.kkRed 

oXhZd j .k d gykr k gSA Xqk.kkRed  oXkhZdj .k n ks izd kj  d k gks ld r k gS%  

¼1 ½ }U}Hkktu oXkhZdj.k &;fn  bd kb;ksa d s lewg d ks ,d  Xkq.k ds vk/kkj  i j  mldh 

mifLFkfr  ;k vu qifLFkfr  d s vu qlkj  n ks oXkksZa esa ckaV r s gSa r ks ,sls Xkq.kkRed  oXkhZd j .k d ks 

} U} Hkkt u  oXkhZd j .k ;k lk/kkj .k oXkhZd j .k ;k ,d  Xqk.k oXkhZdj .k d gr s gSaA  

¼2 ½ cgqXqk.kh oXkhZdj.k  ;k yXkr kj  } U} Hkktu  oXkhZdj .k  &;fn  ,d  Xkq.k ¼eku  yks A ½  

d s vk/kkj ij oXkhZdj .k fd;k t kr k gS r ks n ks oxZ cu saXksA fQj  izR;sd oxZ d ks nwljs Xkq.k 

¼eku  yks B½ d s vk/kkj ij oXkhZdj .k fd;k t k;s r ks izR;sd  oxZ ds n ks mioxZ gksaXksA bl 

izd kj  n ks Xkq.kksa ds vk/kkj  ij  yXkr kj  } U} Hkktu  } kjk pkj  oxZ cusaXkssA t Sls% oxZ ds n ks 

mioxZ gksaXksA bl izd kj  n ks Xkq.kksa d s vk/kkj  ij  yXkr kj } U} Hkkt u  } kj k pkj  oxZ cu saXkssA  

lko/kkfu;ka &bl izd kj  d k oXkhZd j .k dj u k lj y gS ij Urq fu Eu lko/kkfu;kaaa j [kuk 

okaNu h; gS%  

¼1 ½ vk/kkj dk Li"V gksuk&Xq.k d h mifLFkfr  vFkok vu qifLFkfr  d k vk/kkj  Li’V  : Ik ls 

fu f”pr  gksu k pkfg,A t Sls] ;fn  o;Ld  vkSj  vo;Ld  n ks oXkksZa esa ckaV u k gS r ks ;g 

fu f”pr   gksu k pkfg, fd  f d l vk;q r d  vo;Ld  eku k t k;sXkkA  

¼2 ½ ifjorZuksa d ks /;ku j[kuk&,d f=r  vkad M+ksa es a ifj or Zu  gksr k j gr k gS t Sls&vf'kf{kr  

f'kf{kr  gks t kr s gSaA bld k /;ku  j[ku k cgqr  vko';d gSA  

¼[k½ pjksa ds vuqlkj oXkhZdj.k  

pj  n ks izd kj  ds gksr s gSaa%  
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¼1 ½ [kf.Mr pj &og pj ft lds eku  ifj fer  gksa ;k vifj fer ijUrq vyx&vyx 

X.ku h; gksa] [kf.Mr  ;k vlrr ~ pj  d gk t kr k gSA t Sls&Nk=ksa d h la[;k] izfr  i`’B 

Xkyfr ;ksa d h la[;k] d eZpkfj ;ksa d k ekfld  osr u ] vkfnA  

¼2 ½ v[kf.Mr pj &og pj  t ks fd lh vUr j ky ;k vUr j kyksa esa lS)kfUr d : Ik ls 

¼O;kogkfj d  : Ik ls lEHko gks ;k u  gk s½ izR;sd  eku  ys ld r k gS] lrr ~ pj  ;k [kf.Mr 

pj  d gykr k gSA t Sls] Nk=ksa d h vk;q] d eZpkfj ;ksa d h dqy vk;] O;fDr ;ksa d h Å apkbZ] 

vkfn A  

lkj.kh;u  

lkj .kh;u  vFkok vkad M+ksa d ks lkj f.k;ksa d s : Ik esa izn 'kZu  lkaf[;d h; fo'ys’k.k d k ,d 

vR;Ur  egRoiw.kZ HkkXk gSA okLr o esa vk ad M+ksa d ks O;of LFkr  : Ik esa izn f'kZr  d ju s d h r hu 

fof/k;k¡ gSa& 

¼1 ½ m)j .k : Ik esa  ¼2 ½ lkfj .kh d s : Ik esa ¼3 ½ xzkQ vFkok vkj s[kksa d s : Ik esa A izLr qr  

v/;k; esa lkj .kh;u  ls lEcfU/kr  lkekU; r F;ksa d h ppkZ dj sxsas] r Fkk m)j .k : Ik esa 

izLr qr  vkad M+ksa d ks lkj .kh;ksa  d s } kj k dSls izn f'kZr  fd ;k t kr k gS&bld h O;k[;k d jsxsasA  

lkfj .kh gekj k vfHkizk; vkad M+ksa d h iafDr ;ksa esa d zec) O;oLFkk ls gS ft lls lead ksa d h 

fo'ks’kr k;sa mHkj  dj  Li’V : Ik ls lkeus vk t k;saA lkj .kh;ksa d s : Ik esa izn f'kZr  vkad M+s u 

d soy lkaf[;d h; fo'ys’k.k d s n`f"Vd ks.k ls lqfo/kktu d  gksr s gSa] oju ~ ;g ewy vkad M+k sa 

d h t fV yr kvksa d ks d e d jus esa Hkh lgk;d  gksrs gSaA dkWuj ds vu qlkj ] ^^lkj .kh;u 

vkafd d  lkexzh d ks fdlh O;ofLFkr  ,oa d zec) <aX ls izn f'kZr dj us d h ,d j hfr  gS 

ft ld k mn ~ns'; fd lh fopkj k/khu  leL;k ij  i;kZIr izd k'k Mkyu k gSA** lkj .kh;u  ds 

izeq[k mn~ns'; fu Eu kafd r  gSa& 

¼1 ½ lkj .kh;u  d k izeq[k mn ~n s'; fo'kky r Fkk fc[kj s lead ksa d ks laf{kIr  : Ik esa O;ofLFkr  

d ze ls lkeu s yku kA  

¼2 ½ vu qlU/kku  d k mn ~n s'; lqyHk : Ik esa izLr qr  d ju kA  

¼3 ½ U;wu r e LFkku  esa r F;ksa d ks lkeus j [ku kA  

¼4 ½ lkaf[;d h; fof/k;ksa d s iz;ksx d ks lqXke cu ku kA  
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Lkkj.kh;u djrs le; fuEukafdr ckrksa dks /;ku esa j[kuk pkfg,A  

¼1 ½ izR;sd  lkj .kh ds Å ij Li’V  : Ik ls 'kh’kZd  fy[kk gksu k pkfg, ft lls ;g Li"V  gks 

t k; fd  lkfj .kh esa n h Xk;h lwpu k;sa fd l fo’k; ls lEcfU/kr  gSaA  

¼2 ½ lkj .kh mfpr  ek=k esa Lr EHkksa r Fkk iafDr ;ksa esa foHkkft r  gksu h pkfg,] t gk¡ rd  lEHko 

gks iafDr ;ksa d h la[;k vf/k d  j [ku h pkfg,A  

¼3 ½ lkfj .kh d h j pu k ds iwoZ [kku ksa d h la[;k r Fkk foLr kj  vkfn  d ks fu f”pr   d j  ysu k 

pkfg,A  

¼4 ½ izR;sd  Lr EHk ij  mi'kh’kZd  r Fkk mld h la[;k Li’V  : Ik ls n h t ku h pkfg,A  

¼5 ½ t gk¡ r d  lEHko gks lkj .kh;u  d h izfd z;k ljy] Je d ks cpku s okyh r Fkk d e 

[kphZyh gksA  

¼6 ½ lkj .kh bl izd kj  ls r S;kj  d h t ku h pkfg, ft lls izLr qr  r F;ksa d h t k¡p nwlj h vksj 

ls Hkh d h t k lds ft lls v'kqf);k¡ d e gksaA  

bu lkekU; mn~ns”;ksa dks n`f"VXkr j[krs gq, ,d  lkaf[;dh; lkfj.kh fuEu rRoksa dk 

gksuk vko”;d gS& 

1 - lkfj .kh d ks lj y] laf{kIr ] vkd ’kZd  r Fkk Lor % Li’V   gksu k pkfg,A  

2- lkfj .kh d k 'kh’kZd  lkfj .kh d s Å ij  Li’V  : Ik ls vafd r  gksu k pkfg,] r Fkk blesa 

fd lh izd kj  d h vLi’V r k vFkok lfUn X/kr k u gha gksu k pkfg,A  

3- 'kh’kZd  ds u hps lkfj .kh esa n 'kkZ;h XkbZ j kf'k;ksa d h eki d h bd kb;ksa d k mYys[k 

d ju k pkfg,A  

4- lkfj .kh esa iz;qDr  iafDr ;ksa d s 'kh’kZd  ft Ugsa fd  vu q'kh’kZd   d gk t kr k gS] Li’V  

: Ik ls n 'kkZ;s t ku s pkfg,A  bl izd kj  Lr EHkksa  d s 'kh’kZd  ft Ugsa fd  mi'kh’kZd   

d gk t kr k gS Li’V  : i ls vafd r  gksu s pkfg,A  

5- lkfj .kh ds eq[; HkkXk esa izf of’V ;ksa vFkok  lEcfU/kr  vkad M+ksa d ks iafDr ;ksa r Fkk 

Lr EHkksa d s 'kh’kZd ksa d s vu qlkj  Hkj k t ku k pkfg,A ;fn  fd lh r F; ls lEfcU/kr  

vkad M+s miyC/k u gha gSa] r ks lkfj .kh esa lacaf/kr  LFkku @ [kku ksa ij  Li’V  : Ik esa   

vafd r  dj u k pkfg,A  

       ;fn  vkad M+ksa d s lkisf{kr  eku ksa vFkok izfr 'kr ksa d ks Hkh fo'y s’k.k es a iz;qDr fd ;k   
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t ku k gS] r ks bUgsa ewy  vkad M+ksa d s u hps d ks’V d ksa esa  n 'kkZ;k t kr k gSA  

6 - lkfj .kh esa n 'kkZ;s Xk;s o s  vkad M+s] ft u d h O;k[;k eq[; 'kh’kZd   vu q'kh’kZd   

vFkok mi'kh’kZd  d s vUrXkZr  u gha d h t k ld h gS] mUgsa Li’V  d ju s ds fy;s 

lkfj .kh ds eq[;&HkkXk ds u hps O;k[;kRed  fV Ii.kh fy[kh t ku h pkfg,A  

7- lkfj .kh d s u hps vkad M+ksa d s lzksr   vFkok lUn HkZ XkzUFkksa d s fo’k; e sa t ku d kj h 

vafd r  gksu h pkfg,A  

14-0 laXkzghr lead ä dk lEiknu 

lead ¨a d k lad Yku  fdlh Òh Ád kj  ls D;¨a u  fd ;k t k, mu esa d eh j g t u k LokÒkfod 

gSA blh d eh d ¨ nwj  d ju s d s fYk;s t ¨ fØ;k viu kbZ t kr h gSA mls lEiknu  dgr s gSaA 

lEikn u d h ÁfØ ;k esa lea d ¨a d ¨ Ø ec) vk;¨tu ] t kap r Fkk la'k¨/ku ] 'kq)r k d k Lrj 

vkfn  fu f”pr   fd ;s t krs gSaA la{¨i esa lead ¨a ds lEikn u  d k vk'k; lad fYkr  lead r ä 

d h 'kq)r k d h t kap d ju k] «kqfV ; ä d ¨ n wj  d ju k] v/kwj h lwpu kv¨a d ¨ iqu % lad fYkr  dju s 

d k mu d ¨ vu qekfu r dju s d k fu .kZ; Y¨u k] vkfn  ls gSA lead ä d s lEikn u esa 'kq)rk 

Lr j ] milknu  ;k lfédVhd j .k v©j  lkaf[;d h; foÒze¨a d s fo'Y¨"k.k d k lekos'k g¨r k 

gSA 

Øe] iSVuZ ,oa VscV ds 'kCn¨ esa] ^^lEiknu dh ÁfØ;k fdlh Òh Ádkj egRoghu o 

uSfR;d fØ;k ugÈ gS cfYd bl ÁfØ;k ds fYk;s fof'k"V ;¨X;rk] lrdZrk] lko/kkuh rFkk 

oSKkfud  fu"i{krk dk n`<+rk ls ikYku djuk vko';d  g¨rk gSA** ;gh d kj .k gS fd  

lkaf[;d h; vkad M+¨a d s lEikn u  ij  vf/kd cYk fn ;k t kr k gSA oXkÊd j .k r Fkk lkj .kh;u 

d h lqfo/kk d s fYk;s lad sr¨a d k Á;¨Xk Òh bl ÁfØ;k d s var XkZr  vkr k gSA ;Fkk;¨X; 

lEikn u  ;g Òh ir k dj  ldr k gS fd  lead ¨a d s lad Yku  eas d ¨bZ i{kikr  r ¨ u gÈ fd ;k 

;k gS vFkok ÁX.kd ¨a } kj k lwpu k lad Yku  ea Ykkij okgh r ¨ u gÈ cjr h Xk;h gSAA 

 ;g d Fku fcYd qYk lgh gS fd  lEiknu  d k d k;Z vR;f/kd  d fBu  d k;Z gS blesa 

mPpLr j h; lEiknu  rd u hd  r Fkk d q'kYkr k d h vko';d r k g¨r h gSA ;|fi bl d k;Z esa 

le; cgqr  Ykxr k gS fQj  Òh ;g vfu ok;Z gS D;¨afd  blds vÒko esa vu qla/kku  d k d k;Z 

d soYk ,d  v©ipkfj dr k j g t kr h gSA 
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ÁkFkfed  lead ä dk lEiknu & e©fYkd  ¼ÁkFkfed ½ lead ¨a d k lad Yku  vuqlwfp;¨a vFkok 

Á'u kofYk;¨a d s vk/kkj  ij  fd ;k t kr k gSA 

lEiknu dh ÁfØ;k &  

1 &laXfr  ds fYk, lEiknu  & Á'u kofYk;ka r Fkk vu qlwfp;ka r S;kj  d jr s le; cgqr  ls ,sls 

Á'u  cu k;s t kr s gSaA ft u ds mÙkj ¨a d s ij Lij  feYkku  d jus ij  ;g ir k pYk t kr k gS fd  

ÁkIr  ifj .kke¨a esa vlaXfr  r ¨ u gÈ gSA 

2 & ,d: ir k ds fYk, lEikn u  & Á'u koYkh@vu qlwfp;¨a esa fn ;s X;s Á'u ¨a d s mÙkj ¨a esa 

,d :ir k vfu ok;Z gSA vr% ;fn  Á'u ä d s mÙkj ¨a esa ,d : ir k d k vÒko n`f"VX¨pj  g¨ r ¨ 

lEikn u d k ,d  egRoiw.kZ d k;Z ÁkIr mÙkj ä esa ,d: ir k Ykku k Òh gS blls fd  fo'Y¨"k.k 

lEÒo g¨ ldsA 

3 &iw.kZr k d s fYk, lEikn u & lEiknd  d ¨ ;g Òh ns[ku k g¨r k gS fd Á'ukoYkh esa 

lfEefYkr  lÒh Á'u ä ds mÙkj  ÁkIr  d j fYk;s X;s gSa ;k u gÈ]- ;fn dqN Á'u ¨a d s mÙkj 

ÁkIr  u gÈ gq, g¨a r ¨ mu d ¨ lwpu k nsu s okYk¨a ls  lEid Z LFkkfir  d jds ÁkIr  d j  Y¨uk 

pkfg,A  

4 &'kq)r k ds fYk, lEikn u  & laXzghr  lead ä d h okLr fod r k ,oa 'kq)r k d k ij h{k.k 

d ju k lEiknu  d k ,d dfB u  d k;Z gSA D; äfd  iw.kZ 'kq)r k O;ogkj  eas u gÈ ik;h t kr h 

vr ,o 'kq)r k ds fu /kkZfr  Lr j  d s vu q: i gh lEiknd d ¨ viu k d k;Z dj u k iM+r k gSA 

f}rh;d lead¨ dk lEiknu & f}r h;d  lead ¨ d k lqpk: : i ls r Fkk vR;f/kd 

lko/kku h ls lEikn u  dju s d s fYk, lEikn d  d ¨ fu Eu  ckr ä ij  fopkj  d ju k vko';d  

gS & 

1 & f}rh;d lead¨ dk mn~Xke &f} r h;d lead ¨a d k lEiknu  dj us ls iwoZ mud s lz¨r 

d k ir k YkXku k vko';d  gSA 

2 & lead ladYku dh fof/k & lEiknu  d jus ls iw oZ ;g t kuu k Òh vko';d  gS fd  

lead  lad Yku  d h d ©u  lh fof/k d k Á;¨X fd ;k X;k FkkA  

3 & ewYk vuqla/kku dk mÌs';] {¨«k ,oa lhek,a & vR;f/kd  lko/kku h ls lEiknu  d jus d s 

fYk;~s ;g ns[k Y¨u k vko';d  gS fd  iwoZ lad Ykudr kZ ds lead  lad Yku d k mÌs';] {¨«k 

r Fkz lhek,a D;k FkÈA  
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4 & e©fYkd lead ladYku dk le; & f}r h;d  lead ¨a d k lEiknu  d jrs le; mu ds 
lad fYkr  fd;s t kus d k le; Òh Kkr  g¨u k pkfg,A 
5 & 'kq~)rk dk Lrj & lead  lad Yku  esa 'kq)r k d k Lr j  D;k fu /kkZfj r  fd ;k X;k Fkk]  
lEikn u  esa bld h Òh egRoiw.kZ LFkku  gSA 
6 & ekiu rFkk fo'Y¨"k.k dh bdkb;ka & lEikn u  d k;Z esa ekiu  r Fkk fo' s"k.k d h bd kb; ä 
d k /;ku  j [ku k Òh vko';d  gSA 
7 & e©fYkd vqlU/kkudrkZ dh ;¨X;rk ,oa bZekunkjh & f}r h;d  lead ¨a d k lEiknu 
d jrs le; vu qla/kku d r kZ d h ;¨X;r k ,oa bZekun kj h d h t kd kj h Òh d j  Y¨u h pkfg,A 
8 & fofÒé lz̈ ra ls ÁkIr lead ä d h ijLij rqYkuk ,oa ijh{kkRed  tkap & ;fn  f} r h;d 
lead ¨a d ¨ ÁkIr  d ju s ds f ofÒé lz¨r  j gs g¨a r ¨ mu dh r qYku k d ju k Òh vko';d gSA 
lead lEiknu ds fof'k"V igYkw 
1& ifj'kq)rk dh ek«kk & lkaf[;d h; lead ¨a d h 'kq)r k d k vk'k; 'kq) ekiu ls gSA 
M‚0 ckmY¨ d s vu qlkj  & ^^iw.kZ :i ls 'kq) eki Ò©frd ;k vkfFkZd vfLrRo esa  ugÈ gS] 
Bhd mlh Ádkj tSls iw.kZr;k lh/kh js[kk ;k iw.kZ æo ugÈ gSA** 
2& lfédVu ;k milknu & cM+h&cM+h la[;kv¨a d ¨ fd lh LFkku h; eku  ds vk /kkj  ij 
fu dV or Ê iw.kk±d  la[;k,a cu kdj  mUgsa laf{kIr  r Fkk lj Yk o cu kus d h ÁfØ;k] ft lls 
ifj .ke esa d ¨bZ fo'¨"k vUr j u  iM+s d ¨ milkn u  d gk t kr k gSA 
3& lkaf[;dh; foÒze & lkaf[;d h; esa ^foÒze* 'kCn  ls vfÒÁk; ^v'kqf)* ;k «kqfV ls u gÈ 
gS ;gka foÒze 'kCn  ,j d  fo'¨"k vFkZ esa Á;qä g¨r k gSA lkaf[;d h; esa foÒze ^fd lh in  ds 
okLr fod  ewY; v©j  vu qekfu r  ewY; d s vUr j  d ¨ d grs gSaA* d‚uj ds vu qlkj 
^^lkaf[;dh; vFkZ esa foÒze vuqekfur ewY; vFkok okLrfod ewY; vFkok vkn'kZ ewY; 
ftldk 'kq)rk ls fu/kkZj.k djuk vlEÒo g¨] dk vUrj ek«k gSA** 
13-5 vH;kl Á'u 

cgqfodYih; Á'u 
laXkzg.k ds vu qlkj  lead  fd rus Ád kj  ds g¨r s gSa & 
  (A)  3 

  (B)  4 

  (C)  2 

  (C)  10 
Yk?kq mÙkjh; Á'u 
  Á'u  1  &  ÁkFkfed  r Fkk f} r h;d  lead ¨a d k vFkZ ,oa vUr j  cr kb;s \ 
  Á'u  2  &  vkad M+¨a d s oXkÊd j .k d h vko';d r k D; ä gS \ 
13-6 ikB lkjka'k 

 bl Ád kj  ge d g ld rs gSa losZ{k.k d k vuqla/kku  d k vk;¨tu  lkaf[;d h; 

ÁØ h; d h ÁFke voLFkk gSA lkaf[;d h; vuqla/kku  ,d  t k¡p gS ftlesa fd lh 

leL;k ds lek/kku  ds fYk, ifjd Yiu k d h lR;r k d h t k¡p d h t kr h gSA bl 

gsr q lead ä d k egRoiw.kZ LF kku  gSA 
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Business, EXcel Books. 
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13-8 fucU/kkRed Á'u 

1 - lkaf[;d h; lkeXkzh d s laXkzg.k esa Á;qä fofÒé j hfr;¨a d ¨ le>kb,A bu esa ls 

vki fd ld ¨ B hd  le>rs gSaA 

2 - ÁkFkfed  lead  ,d«k d ju s d h ÁR;{k O;fäXkr  vu qlU/kku  r Fkk vÁR;{k e©f[kd 

vu qlU/kku  fof/k;¨a d s xq.k&n ¨"k cr Ykkb,A 

3 - lead  lad Yku  ¼lkaf[;d h; vu qla/kku ½ d h laX.ku k fof/k v¨j  fu n 'kZu  fof/k ds 

Xkq.k&n ¨"k ä d h r qYku k d hft,A 

4 - f} r h;d  lead  D;k g¨r s gSa\ f} r h;d  lead ä d ¨ vXkY¨ vu qla/kku  esa Á;¨Xk d j r s 

le; D;k lko/kkfu ;ka Ykh t ku h pkfg,\ 

5 - ^^lead  lad Yku  esa lkekU; cqf) eq[; vko';dr k v©j  vu qÒo eq[; f'k{kd  gSA** 

bl d Fku  d k vkYk¨pu kRed  foospu  d hft ,A 

6 - f} r h;d  lead  D;k g¨r s gSa\ bu ds Áeq[k lz¨r  cr kb,A bu ds mi;¨Xk ls ig Y¨ 

D;k lko/kkfu ;ka j [ku h pkfg, \ 
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bdkbZ 14 & vkadM+ ä dk ÁLrqrhdj.k dh fof/k;k¡ & fcUnqjs[kh; 

 

bdkbZ dh :ijs[kk 

14-0 ÁLrkouk  

14-1    mÌs'; 

14-2 fcUnqjs[kk dk vFkZ ,oa ifjÒk"kk 

14-3 fp«k rFkk fcUnqjs[kk 

14-4 fcUnqjs[kh; Án'kZu ds dk;Z 

14-4-1 fcUnqjs[kh; Án'kZu ds xq.k ;k YkkÒ ;k mi;¨fXrk 

14-4-2 fcUnqjs[kh; Án'kZu ds n¨"k@lhek,a 

14-4-3 fcUnqjs[kk dh jpuk 

14-4-4 fcUnqjs[kk cukus dh lkekU; fu;e 

14-4-5 fcUnqjs[kh; oØ¨a dk Á;¨Xk 

14-4-6 Ñf«ke vk/kkj js[kk 

14-4-7 n¨ ekin.M¨a ds js[kkfp«k 

14-4-8 vf/kdre o U;wure ewY;¨a ds js[kkfp«k 

14-4-9 th&js[kkfp«k 

14-5 fp«k¨a dh rqYkuk esa fcUnqjs[k¨a ds Xkq.k 

14-6 fcUnqjs[k dh rqYkuk esa fp«k¨a ds Xkq.k 

14-7 vH;kl Á'u 

14-8 ikB lkjka'k 

14-9 lanHkZ xzzUFk lwph 

4-10  fucU/kkRed Á'u 

 



प�रमाणा�मक �������                                                               MAEC104 

उ
राखंड मु� िव�िव�ालय                                                                   ����

14-0 ÁLrkouk 

fiNYkh bd kbZ esa vki Yk¨X ä u s led ¨a ds ,d «khd j .k v©j  mud s ewY;kadu  d h fof/k;¨a ds  

fo"k; esa Kku  ÁkIr  fd ;kA bl bd kbZ eas vki Yk¨X k lead ¨a@vkad M+¨a d ¨ fd l Ád kj 

ÁLr qr  fd ;k t kr k gS] d h t kud kj h ÁkIr  dj sxsasA  

 bl bd kbZ esa eq[; : i ls fcUn qj s[kh; fof/k d h foospu k d h t k;sXh v©j  bld s fofÒé 

r j hd ¨a ls vkid ¨ voXr  dj k;k t k;sXkA 

14-1 mÌs'; 

bl bd kbZ ds v/;u ¨ij kar  vki  

� vkad M+¨a d s ÁLr qr hdj .k d h lcls eq[; bd kbZ fcUn qj s[kh; fof/k d k vFkZ t ku 

ldsaxsaA  

� fp«k r Fkk fcUn qjs[kh; esa va r j  t ku  ldsaxsA  

� fcUn qj s[kh; Án 'kZu  d h mi;¨fXr k t ku saXksA 

� fcUn qj s[kh; fof/k ls Án 'kZu  d s Xq.k v©j  n ¨"k¨a d h foospu k dj  ldsaxsA  

� fcUn qj s[kh; Án 'kZu  d h mi;¨fXkr k ÁkIr  dj  ldsaxsA  

14-2 fcUnqjs[kk dk vFkZ ,oa ifjÒk"kk  

lkaf[;d h; vkad M+¨a d k XkzkQ isij  ij  Án 'kZu  XkzkQ ;k fcUnqjs[k d gYkkr k gSA vf/kd ka'k 

lkaf[;d h; vkad M+sa br u s fo'kkYk v©j  t fV Yk g¨r s gSa fd  tu &lkekU; d s fYk, mu dk 

le>u k vR;Ur d fB u gSA oXkÊdj .k o lkj .kh;u  lead ¨a d ¨ O;ofLFkr  o lqUnj  < aXk ls 

ÁLr qr  d jr s gSa] ij Ur q bu ds } kj k vkad M+¨a d h fo' ¨"kr kv¨a d ¨ B hd  Ád kj  ls Án f'kZr  u gÈ 

fd ;k t k ld r kA 

 ,e- ,e- CY¨;j d s vu qlkj ^^le>us esa o jpuk eas ljYkre] lokZf/kd  pYk v©j lcls 

vf/kd Á;¨X esa Ykk;k tkus okYkk fp«k fcUnqjs[k gSA** 

vkbZ- vkj- oslsYk¨ ds d Fku ls Li"V  gS &^^la[;kRed  ikBu dh lcls ljYk ,oa lkekU; 

fof/k fcUnqjs[k gSA ;g la[;kv ä dk fp«k bl Ádkj ÁLrqr djrh gS fd  usK ä d¨ muds 

lEcU/k rRdkYk irk YkXk tkrs gSaA la[;kv ä d¨ Li"V cukus eas bldk lokZf/kd egÙo 

gSA** 
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14-3 fp«k rFkk fcUnqjs[kk esa vUrj 

;|fi fp«k rFkk fcUnqjs[k ¼;k js[kkfp«k½ eq[; :i ls ,d  gh mÌs'; dh iwfrZ djrs gSa 

fQj Òh n¨u ä esa vUrj fuEu Ádkj fd;k tk ldrk gS  & 

vk/kkj  fp«k j s[kkfp«k 
1 - Á;¨Xk lEcU/kh vUrj 
 
 
 
2 - j pu k lEcU/kh vUr j 
 
 
 
 
 
 
 
3 - d k;Z lEcU/kh vUr j 
 
 
4 - rqYku k lEcU/kh vUrj 
 
 
 
5 - ek/; ä d k fu /kkZj .k 
 
 
 
6 - lkFkZdr k lEcU/kh vUrj 

fp«k¨a d k Á;¨Xk fo'¨"k :i 
ls LFkku h; Jsf .k;¨a d s 
Án 'kZu ds fYk, fd ;k t krk 
gSA 
fp«k¨a d h j pu k lkns d kXkt 
ij  d h t kr h gS v©j  budk 
fu : i.k n .M ä] vk;r ¨a] 
oXk¨±] o`Ùk ä vkfn  } kj k fd ;k 
t kr k gSA bud h j puk 
d fBu  gSA 
 
 
 
fp«k¨a d h d k;Z r qYku kRed 
v/;;u  d ¨ lEÒo cu kuk 
gSA 
fp«k¨a } kj k ,d gh Js.kh d s 
fofÒé ewY;¨a d h r qYku k dh 
t kr h gSA 
 
fp«k¨a ls laf[;d h; eki¨a 
d k vu qeku  lEÒo u gÈ gSA 
 
fp«k fd lh fo"k; d h d soYk 
lfédV  lwpu k Ád kj  djr s 
gSaA ;s vkad M+¨a d s vFkZ e as 
fd lh Á[kkj  d h o`f) u gÈ 
d jrs] vr % vu qlU/kku e as 
foospu  ds fYk, mi;¨Xkh 
fl) u gÈ g¨r sA 

j s[kkfp«k¨a d k Á;¨Xk 
d kYk&Js.kh r Fkk vko`fÙk 
for j .k ä d s Án 'kZu ds fYk, 
fd ;k t kr k gSA 
j s[kkfp«k Ák;% fcUn qjs[kh; 
i«k ij  cu k;s t krs gSa r Fkk 
bu d ¨ cu kus d s fYk, fofÒé 
Ád kj  d s fcUn qv ä ;k j s[kkv ¨a 
vkfn  d k Á;¨Xk fd ;k t krk 
gSA bud h j pu k ljYk gSA 
bu esa Je r Fkk le; de 
Ykxr k gSA 
fcUn qj s[k¨a d k d k;Z 
r qYku kRed  v/;;u  dh 
lEÒo cu ku k gSA 
j s[kkfp«k } kj k ,d  ls 
vf/kd  Jsf.k;¨a  esa  vku s okY ¨ 
ifj orZu  d h r qYku k d h tk 
ldr h gSA 
j s[kkfp«k ls e/;d k] cgqYkd 
vkfn  ds ewY; Kkr  fd ;k 
t k ldrs gSaA  
 
fcUn qj s[k vf/kd  Li"V] 
laf{kIr  r Fkk 'kq) g¨r s gSa 
v©j  vu qikr ] < kYk] ifj or Zu 
n j vkfn  d s v/;k; e sa 
d kQh lgk;d  g¨r s gSaA 
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14-4 fcUnqjs[kh; Án'kZu ds dk;Z 

1 & fcUn qj s[kk fo'Y¨"kd  d ¨ vu qlU/kku  ls lEcfU/kr  lkekU; fof/k] Xk.ku k r Fkk fu;¨t u  esa 

ekxZn 'kZu  dj r h gSA 

2 & fcUnqjs[kk d k Á;¨Xk Xkf.kr h; X.ku k ds LFkku  ij  le; o Je cpku s d s fYk , fd ;k 

t kr k gSA 

 3 & Xkf.kr h; oØ  d s LFkku  ij  eq[r  gLr  oØ  lead ä d h Áo`fÙk d s vf/kd  vu q:i cu k;h 

t k ldr h gSA 

4 & fcUn qj s[kk t fV Yk lead ¨a d ¨ fpf«kr  d jds mUgsa lj Yk o c¨/kXE; cu kr k gSA 

5 & lEcfU/kr  r F; ä d ¨ ikl&ikl Án f'kZr  d jds r qYku k d ¨ lj Yk cu k nsr k gSA 

14-4-1 fcUnqjs[kh; Án'kZu ds Xqk.k ;k YkkÒ ;k mi;¨fXkrk   

1& vkd"kZd o ÁÒko'kkYkh & fcUn qj s[k cgqr  vkd "kZd  g¨r s gSaA lqUn j  < aXk ls cu kd j  mUgsa 

v©j  Òh vkd "kZd  cu k fYk;k t kr k gSA 

2& le>us eas ljYk & lead ¨a d h vO;ofLFkr  v©j  fo'kkYk j kf'k fcUn qjs[kk d s } kj k lj Yk 

o lqc¨/k cu  t kr h gS v©j  og t u&lkekU; d s le>us ;¨X; g¨ t kr h gSA 

3& le; o Je dh cpr & bl j hfr  } kj k vkad M+¨a d ¨ ÁLr qr  dj us esa le; o Je  

vis{kkÑ r  d e Ykxr k gSA t ¨ vkad M+¨a d k v/;;u  dj rs gSa mu d k Òh le; o Je cpr k 

gSA 

4& rqYkukRed v/;;u esa ljYkrk & js[kkv¨a } kj k n ¨ Ád kj  ds lead ¨a d h r qYku k eas 

cgqr  lqfo/kk j gr h gSA n ¨u¨a Ád kj  ls lead ¨a d h fn 'kk d k B hd &B hd  Kku  ljYkr k ls 

g¨ t kr k gS v©j  mud s r qYku kRed  v/;;u  esa Òh lj Ykr k j gr h gSA 

fMdlu gkVZcsYk ds vu qlkj ] ^^pkV Z ,oa fcUn qj s[kk d s mn kgj .k lkaf[;d h; lkeXzh ,oa 

Áo`fÙk; ä d h r qYku k d ¨ lj Ykr k ls Li"V  dj rs gSaA** 

5& LFkk;h Òko & la[;k lEcU/kh lwpu kv¨a d ¨ Ák;% ge Yk¨Xk d qN le; d s mij kUr  ÒwYk 

t krs gSa D;¨afd  lÒh la[;kv¨a d ¨ ;kn  j [ku k ljYk u gÈA ij Ur q fcUn qjs[k¨a d k ÁÒko 

i;kZIr  va'k¨a eas LFkk;h g¨r h  gS r Fkk mUgsa ge t Yn h u gÈ ÒwYkr s gSaA 

6& vkUrjXk.ku] czkãX.ku o iwokZuqeku eas lqfo/kk & fcUn qj s[k¨a d h lgk;r k ls 

vkUr jXk.ku ] okáX.ku  o iwokZu qeku  lj Ykr k o 'kh?kzr k ls fd ;k t k ld r k gSA bud s } kj k 
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bu  fØ ;kv ä d s d j us eas c gq/kk lj Ykr k g¨r h gSA u  lw«k¨a d k Á;¨Xk dju k iM+r k gS v©j 

u  la[;k lEcU/kh vf/kd  fØ ;k,a gh d j u h iM+r h gSaA 

7& lglEcU/k dk vuqeku & fcUn qj s[k¨a d h lgk;r k ls lglEcU/k d k cgqr  va'k¨a  e as 

vu qeku  YkXk;k t k ld jr k gSA oØ ¨a d h Xfr  bls Li"V : i ls Ád V  dj r h gSA 

8& Òwf;"Bd] e/;dk ,oa prqFk±d ä dk Kku & fcUn qjs[kh; Án 'kZu  } kj k Òwf;"Bd   

e/;d k r Fkk prqFk±d ¨a d k Kku  lj Ykr k ls g¨ t kr k gSA 

9& ,sfrgkfld rFkk dkfYkd lwpuk,a & ,sfr gkfld  r Fkk d kfYkd  lwpu k,a] t ¨ fd  

vkad M+¨a ds } kj k ÁdV  d h t kr h gSa] fcUn qjs[kh; Án 'kZu  } kj k vf/kd ÁÒko'kkYkh : i eas 

fn [kk;h t k ld r h gSaA 

14-4-2 fcUnqjs[kh; Án'kZu ds n¨"k@lhek,a 

 lj Yk js[kk fp«k¨a ls Òh mUgsa iw.kZr % le>s fcu k XkYkr  fu "d "kZ fud kY¨ t k ld rs gSaA  

fcUn qj s[kh; Án 'kZu  ds Áeq[k n ¨"k fu Eu fYkf[kr  gSa & 

1& 'kq)rk dh tkap u g¨uk & oØ ¨a d s } kj k foXr  d k Án 'kZu  g¨r k gS] ij Ur q okLr fod 

ewY; d k vu qeku  u gÈ g¨ ikr k gSA blfYk, 'kq)r k d h t kap u gÈ g¨ ikr hA 

2& rdZlaXkr u g¨uk & fcUn qj s[k¨a d k ÁÒko dÒh&d Òh vka[k¨a r d  gh j gr k gSA  

3& nq#i;¨Xk lEÒo & ekin .M esa Fk¨M+k ifj or Zu  dj  n sus ij  o£ d s vkd kj  esa cgqr 

vUr j iM+ t kr k gS] blfYk, ekin .M ä d ¨ Y¨dj  lead ¨a d ¨ fofÒé <aX¨a ls ÁLr qr  fd;k 

t k ldr k gS v©j  bu d k nq#i;¨X Òh fd ;k t k ldr k gSA 

4& m)j.k ds :i esa ÁLrqr u fd;k tkuk & fdlh RkF; d h iqf"V  d s fYk, fcUn j s[k¨a 

d ¨ m)j .k ds : i esa ÁLr qr  u gÈ fd ;k t k ldr kA 

5& vi;kZIr lwpuk nsuk & fcUn qj s[kk d s } kj k lÒh lkaf[;d h; lkeXzh d ¨ ÁLr qr  u gÈ 

fd ;k t k ldr k gS v©j  u ;s lÒh Ád hj  d h leL;kv¨a d s lek/kku esa lgk;d g¨ lr s 

gSa blfYk, bu d h lwpu k,a vi;kZIr  g¨r h gSaA 

14-4-3 fcUnqjs[kk dh jpuk 

fcUn qj s[k¨a d h j pu k lkekU;r % fcUn qj s[kh;&i«k ij  vafd r  fd ;s t ku s okY¨ fc Un qv ä d ¨ 

vkil esa feYkk n su s ls g¨ r h gSA mn xz js[kk d ¨ mnxz eki Js.kh ;k d ¨fV v{k   v©j  
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{©fr t js[kk d ¨ {©fr t  js[kk ij  {©fr t  eki Js.kh ;k Òqtk{k d grs gSaA Òqt k{k d s fYk;s 

;;  r Fkk d ¨fV  v{k ds fYk , jj lad sr ¨a d k Á;¨Xk ÁpYku  eas gSA 

bl Ád kj  fcUn qj s[kh;&i«k pkj  ÒkX¨a eas caV  t kr k gS ft u esa ls ÁR; sd  ÒkXk d ¨ pj .k 

d grs gSaA fcUn qjs[kh;&i«k ij  fdlh Òh fcUnq d ¨ Ákafd rd jrs le; mn xzz ,oa {©frt 

Jsf.k;¨a d k v/;;u  d jd s mls fu f”pr   d jr s gSaA  

14-4-4 fcUnqjs[k cukus ds lkekU; fu;e 

fcUn qj s[kh; Án 'kZu  dj rs le; fu Eu  fu ;e ä d k ikYku d ju k vko';d  gS %& 

1& mi;qä o iw.kZ 'kh"kZd & ÁR;sd  j s[kkfp«k d k mi;qä o iw.kZ 'kh"kZd  g¨uk pkfg, 

r kfd  ns[kr s gh ;g le> esa vk t k, fd  og fd lls lEcfU/kr  gSA 

2& fcUnqjs[k ä d h Xkfr & fcUn qjs[k¨a d h Xfr  {©fr t  iSeku s ij  lkekU;r% ck;sa ls n k;sa v©j  

mn xzkz iSeku s ij  u hps ls Å ij  g¨r h gS vr % ewYkfcUn q d ¨ ;FkkLFkku  j [ku k pkfg,A 

3& Ñf«ke vk/kkj js[kk & mn xz ekin .M d k pqu ko ,slk g¨u k pkfg, fd  'kwU; js[kk&i«k 

ij  fn [kk;h n sA ;fn  fdlh d kj .k ,slk d ju k lEÒo u  g¨ r ¨ ewYkfcUnq ds ikl 'kwU; 

j s[kk ls Ákj EÒ djd s dqN Å ij  t kd j  bls r ¨M+dj  Ñf«ke vk/kkj js[kk cuk Y¨uh pkfg, 

v©j fQj mlds Åij viuh vko';drkuqlkj fuf”pr  fd;s gq, iSekus ds vuqlkj 

vafdr dj Y¨uh pkfg,A 

4&ekin.M dk pquko & ekin .M d k pqu ko ,d  egRoiw.kZ d k;Z gSA 

5&Òqtk{k dh YkEckbZ & lkekU;r % bl ckr  d k /;ku  j [ku k pkfg, fd  YkEckbZ esa  Òqt k{k 

d ¨fV &v{k d h Ms< + Xkqu h gSA 

6&ekin.M dk fooj.k & ekin .M d k foLr r̀  fooj .k fn ;k t ku k pkfg, r kfd  ;g 

lj Ykr k ls le> esa vk t k, fd  vkd kj  D;k ÁdV  dj r k gSA 

7&Li"V Án'kZu& j s[kkfp«k¨a esa  fcUn qv¨a d k Án 'kZu  Li"V  g¨u k pkfg,] t ¨ j s[kk fofÒé 

fcUn qv ä d ¨ feYkk;s og Òh Li"V  Fkk leku  : i esa ir Ykh ;k e¨V h g¨u k pkfg,A ;fn  ,d 

gh fp«k esa d bZ js[kkv¨a d k Án 'kZu  dj u k g¨ r ¨ ogka fofÒé Ád kj  d h js[kk,a [kÈph t k 

ldr h ga ;k vYkX&vYkX jaX O;ogkj  es Á;¨X fd ;s t kr s gSaA 

8&{©frt ekin.M ;k mnxz ekin.M& {©frt  ekin.M o mn xzkz ekin .M vYkXk&vYkXk 

fYk, t k ldr s gSaA 
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9&lead ä dk ÁkfIr LFkku o vko';d  fVIif.k;ka&tgka vko';d r k g¨ ogka lead ¨a d k 

ÁkfIr  LFkku  r Fkk vko';d fV Iif.k;ka Òh n s nsu h pkfg, r kfd mud k lz¨r B hd ls ir k 

j gs v©j  mu d h 'kq)r k d h t kap d h t k ld sA 

10&ladsr&;fn  dqN lad sr gSa r ¨ mUgsa Å ij  d h v¨j  n s n su k pkfg,A 

11&ifj.kke d¨V&v{k ij& lkekU;r % le;] LFkku ] ifj fLFkfr ] vkd kj vkfn  d h bd kb; ä 

d ¨ Òqt kv¨a ij  v©j  lead ¨a d s ifj .kke] vkfJr  pYk¨a o vko`fÙk d ¨ d ¨fV&v{k ij 

Án f'kZr  d ju k pkfg,A 

12&oØ ä d s ikl lead ä d¨ nsuk& js[kkfp«k d s lkFk lead ¨a d ¨ ikl gh lkj .kh esa n su k 

pkfg, r kfd  ;fn  dÒh pkgs r ¨ foLr `r  v/;;u  dj  ld s ;k 'kq)r k d h t kap d j ldsA  

13&vuqikr eki&Js.kh dk Á;¨Xk djuk&vku qikfrd  Jsf.k;¨a d ¨ Án f'kZr  dj us d s fYk, 

vu qikr  ekin .M d k Á;¨Xk d ju k pkfg,A 

14&/kukRed la[;k,a&t gka la[;k,a d soYk /ku kRed  g¨a ogka Òqt k{k d s u hps ;k d ¨fV &v{k 

d h ck;È v¨j  d k ÒkXk fcUnqjs[kh;&i«k ij  fn[kku k O;FkZ gSA 

14-4-5 fcUnqjs[kh; oØ ä dk Á;¨Xk 

fcUn qj s[kh; oØ ä d k Á;¨Xk n ¨ Ád kj  ls fd ;k t kr k gS %& 

1&dkYkekYkkv ä ds Án'kZu ds fYk, 

2&vko`fÙk forj.k ds Án'kZu ds fYk, 

dkYkekYkkv ä d s js[kkfp«k   & d kYkekYkkv¨a d ¨ Án f'kZr  dj us d s fYk, t ¨ fcUn qjs[k cu r k 

gS] mls d kfYkd fp«k d grs gSaA d kfYkd  fp«k d h j pu k esa le; ¼o"kZ] ekg bR;kfn ½ d ¨ 

ln k Òqt k{k ij  r Fkk ewY;¨a d ¨ d ¨fV&v{k ij  vafdr  fd ;k t kr k gSA d kYk Js.kh d s 

j s[kkfp«k n ¨ Ád kj  ds ekin .M ij  cu k;s t k ldr s gSa & (i) ÁkÑ frd  ;k lk/kkj .k 

ekin .M ij  ;k (ii) vku qikfr d  ekin .M ij A 

ÁkÑfrd ekin.M ij dkYkekYkk fp«k&bl fof/k ds vUr XZr  fcUnqjs[kh;&i«k esa ekin .M 

ÁkÑ frd  g¨r k gSA ÁkÑ frd ekin .M ij  Òh d kYkekYkk d s j s[kkfp«k fu Eu  n ¨ Ád kj  ds g¨ 

ldr s gSa %& 
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(i) fujis{k dkfYkd  fp«k & t c d kfYkd  fp«k¨a ds f Yk, e©fYkd  lead ä d ¨ gh Ákafdr 

fd ;k t kr k gS r ¨ mls fuj is{k d kfYkd fp«k d grs gSaA ;s ,d pj&ewY; d ¨ ;k n ¨ ;k 

vf/kd  pj &ewY;¨a d ¨ Án f'kZr  dj us d s fYk, cu k;s t k ldr s gSaA 

(ii) funsZ'kkad  dkfYkd fp«k & t c okLr fod  ewY;¨a ;k e©fYkd  lead ¨a ds LFkku  ij 

mu ds fu n sZ'kkad ¨a vFkkZr ~ lkisf{kd  ewY;¨a d ¨ fcUn qjs[kh;&i«k ij  Ákafd r  fd;k t kr k gS r ¨ 

og fu n sZ'kkad  d kfYkd  v{k d gYkkr k gSA 

14-4-6 Ñf«ke vk/kkj js[kk 

fcUn qj s[k cu kr s le; bl egRoiw.kZ fu ;e d k ikYku d ju k vko';d  gS fd  mn xzz eki 

ij  'kwU; ewYkfcUn q ls Ákj EÒ fd ;k t k;sA ;g fu ;e {©fr t  eki ds fYk, vko'; d  u gÈA 

bl fu ;e ds vu qlkj  mn xz eki ij 'kwU; ls Ákj EÒ dj us esa d Òh&d Òh d fB u kb;ka vkr h 

gSaA t Sls ;fn  os ewY; t ¨ mn xz ikYk ij  'kwU; ls Ákj EÒ d ju s g ä] cgqr  cM+s g¨a  v©j  mu esa 

vkil esa vUr d  d e g¨ r ¨ 'kwU; ls Ákj EÒ d ju s ij  fu Eu  lqfo/kk,a lkeus vk;saXkh A 

 ¼1 ½ oØ  vk/kkj  j s[kk ls cgqr  nwj  cu sXk v©j vk/kkj  j s[kk d s chp d k fcUnqjs[k&i«k csd kj 

j gsXkkA 

 ¼2 ½ ;fn  ewY; cM+s g¨a ij Ur q bu esa g¨u s okY¨ ifj orZu cgqr  d e g¨a vFkZr ~ vkilh vUrj 

d e g¨a r ¨ mls Òh Li"V  : i eas Án f'kZr  u gÈ fd ;k t k ldsXkkA 

 bu  vlqfo/kkv ä d ¨ nwj  dj us v©j  fcUnqjs[k d ¨ ÁÒko'kkYkh cu kus d s mÌs'; ls Ñ f«ke 

vk/kkj  js[kk d k lgkj k fYk;k t kr k gSA blesa mn xz eki&Js.kh d k og ÒkX N¨M+ fn ;k 

t kr k gS t ¨ ewYkfcUn q ls Y¨d j  fu Eur e ewY;] ft ls Áka fd r  d ju k gS] rd  gSA 

14-4-7 n¨ ekin.M ä d s js[kkfp«k 

d gÈ&d gÈ d ¨fV&v{k ij  n ¨ ekin .M Y¨dj  la[;kv¨a d ¨ Ákafd r  dj u k iM+r k gS D;¨afd  

os n ¨u ¨a gh fofÒé bd kb;¨a d ¨ Ád V  djr h gSaA mu d h bd kb;ka lt kr h; g¨a] fd Urq 

mu ds foLr kv¨a esa cgqr  vUr j  g¨r k gS r ¨ Òh ogka n ¨ ekin .M ä d k lgkj k Y¨u k iM+r k gSA 

,slh fLFkfr  esa ck;È v¨j  d s d ¨fV &v{k ij  ,d pj &ewY; r Fkk n kfgu h v¨j  d ¨ 

d ¨fV &v{k ij  n wlj k pYk&ewY; fn [kk;k t kr k gSA ,slk d ju s ds fYk, n ¨u ¨ pj &ewY;¨a d s 
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lekUrj  ek/; ,d  lh/k esa j sd k&i«k ds E; es j [kd j  ekin .M fu /kkZfj r  fd ;s t kr s gSaA 

fu Eu  d ¨ j s[kkfp«k¨a } kj k ÁLr qr  d hft, & 

Year(Jan-

Dec.) 

No. of Exchanges at the 

end of the Year 

No. of Registratoin effected 

during the Year (in Lakh) 

1960 296 27.33 

1961 325 32.30 

1962 342 38.45 

1963 353 41.52 

1964 365 38.32 

1965 376 39.58 

1966 396 38.71 

1967 399 39.12 

1968 405 40.39 

1969 416 42.01 

1970 429 45.16 

1971 437 51.31 

1972 441 57.65 

 

 

14-4-8 vf/kdre o U;wure ewY; ä ds js[kkfp«k % dfVcU/k fp«k rFkk oØ 

 d Òh&d Òh fd lh pj  d s fd lh le; ds vf/kd r e o U;wu r e mr kj&p<+ko d ¨ vafd r  
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d jus d h vko';dr k iM+r h gS( t Sls fd lh fnu  ;k ekg esa fd lh oLr q d k fu Eur e o 

vf/kd r e Òko ;k fd lh j ¨Xkh d k vkf/kd r e o fu Eur e r kieku A ,slh n'kk e s a 

vf/kd r e ewY;¨a d k oØ  v©j  U;wu r e ewY;¨a d k oØ vYkX&vYkX [kÈpdj  fQj muds 

chp d s LFkku  d ¨ fd lh jaXk ;k fPkg~u  ls Òj  nsr s gSaA bUgsa d fV cU/k oØ  d grs gSaA 

      

 mn kgj .k & eqEcbZ esa l¨us d h vf?kdre u U;wure dher fuEu Ádkj gSA buesa 

js[kkfp«k cukv ä & 

o"kZ ekg #- Áfr  nj  Xzke 
vf/kd r e U;wu r e 

1 97 2 vÁSYk 
ebZ 
t wu 
t qYkkbZ 
vXLr 
flr Ecj 
vDV wcj 
u oEcj 
fn lEcj 

2 10 -5 0 
2 36 -5 0 
2 45 -0 0 
2 35 -5 0 
2 55 -5 0 
2 56 -5 0 
2 50 -0 0 
2 51 -0 0 
2 49 -5 0 

2 02 -0 0 
2 08 -5 0 
2 24 -0 0 
2 30 -5 0 
2 33 -5 0 
2 50 -0 0 
2 41 -0 0 
2 41 -0 0 
2 42 -0 0 

14-4-9 th&js[kkfp«k ;k Z-oØ 

;g oØ  ,d  Ád kj  j k j s[kkfp«k gS t ¨ vf/kd r e O;kikfj d  {¨«k¨a esa Á;¨Xk g¨r k gSA ;g 
oØ  vaXkszt h d s v{kj  t sM (Z) d s vkd kj  d k g¨r k gSA blhfYk, bls t h (Zee½ ;k Z 
&oØ  d grs gSaA  bleas r hu  oØ  r hu  ckr ä d ¨ Án f'kZr  d jrs gq, [kÈps  t kr s gSaA r hu ¨a d s 
fYk, vYkXk&vYkXk iSekus fYk , t krs gSaA ;s r hu  oØ  fu Eu  Ád kj  g¨rs gSa %& 
 1 &e©fYkd  lead ä d k oØ    
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 2 &lap;h lead ¨a d k oØ    
 3 &pYk ;¨X ä d k oØ    
 mnkgj.k & fu Eu  vkad M+¨a d ¨  Z&oØ  d s : i eas ÁL r qr  d hft, % 

fn u fcØ h lap;h ;¨Xk Xkfr eku  ;¨Xk 

l¨eokj 

eaXkYkokj 

cq/kokj 

Xqk#okj 

'kqØ okj 

'kfu okj 

j fookj 

1 5 

1 7 

1 2 

1 8 

2 1 

2 8 

1 1 

1 5 

3 2 

4 4 

6 2 

8 3 

1 11 

1 22 

1 20 

1 19 

1 21 

1 23 

1 21 

1 17 

1 22 

Xkr  lIr kg ds 6  fn u ä d s ;¨Xk lfgr 

Xkr  lIr kg ds 5  fn u ä d s ;¨Xk lfgr 

Xkr  lIr kg ds 4  fn u ä d s ;¨Xk lfgr 

Xkr  lIr kg ds 3  fn u ä d s ;¨Xk lfgr 

Xkr  lIr kg ds 2  fn u ä d s ;¨Xk lfgr 

Xkr  lIr kg ds 1  fn u ä d s ;¨Xk lfgr 

Xkr  lIr kg ds 7  fn u ä d s ;¨Xk lfgr 
 

 
 
14-5 fp«k ä dh rqYkuk esa fcUnqjs[k ä ds Xkq.k  
fp«k¨a d h r qYku k eas fcUn qj s[k¨a esa fu Eu  Xkq.k gSa & 

1&Yk¨dfÁ; & fcUnqjs[k¨a dk Á;¨Xk fp«k¨a d h vis{kk vf/kd  g¨r k gSA ;g cgqr  Yk¨d fÁ; 

gS v©j  YkXkÒXk lÒh Ád kj  d s v/;u ä esa  Á;qä g¨r k gSA 

2& Xkf.krh; Á'u dk gYk lEÒo& fcUn qjs[k¨a d h lgk;r k ls d bZ Ád kj  ds Xkf.kr h; Á'u 

Òh gYk fd ;s t k ldr s gSa] blfYk, Xf.kr  d h n`f"V  ls ;s fp«k¨a d h vis{kk  vf/kd  

egRoiw.kZ gSaA  
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3&Òwf;"Vd] prqFkZd vkfn fudkYkuk lEÒo& fcUnqjs[k¨a d h lgk;r k ls Òwf;"Bd ] pr qFkZd ] 

n 'ked ] 'kr ed  vkfn  fu d kY¨ t k ldr s gSaA 

4&lcds fYk, YkkÒÁn& fcUn qjs[k d h j pu k dj us okYkk Lo;a viu s YkkÒ ds fYk, Òh 

mu d h j pu k d j  ldr k gS D;¨afd  fd lh Òh v/;;u d s fYk;s ;s cM+s YkkÒÁn  g¨r s gSaA 

ij Urq fp«k lkekU;r% nwlj ä d s fYk, cu k;s t krs gSaA  

5&le;&Js.kh dk vPNk Án'kZu& le; Js.kh ; k d kYk&ekYkk ds Án 'kZu d s fYk, 

fcUn qj s[k cgqr  vko';d  gS r kfd  ifjorZu  d ¨ B hd  Ád kj  ls ns[kk t k ldsA fp«k¨a d h 

lgk;r k ls ;g mr u k lEÒo u gÈ gSA 

14-6 fcUnqjs[kk dh rqYkuk esa fp«k ä ds xq.k  

fcUn qj s[kk d h rqYku k es fp«k¨a esa fu Eu  fo'¨"k xq.k g¨r s gSa % 
¼v½ le>us esa ljYk & fp«k fcUn qj s[k¨a d h vis{kk le>us es vf/kd  lj Yk g¨r s gSaA n s[kr s 
gh os le> esa v k t kr s gSaA 
¼c½ ÁÒko LFkk;h & fp«k¨a d k ÁÒko efLr "d  ij  fcUn qj s[k¨a d h vis{kk vf/kd  LFkk;h g¨r k 
gSA 
¼l½ vkd"kZ.k rRo & fp«k ä esa vkd "kZ.k r Ro vf/kd  g¨r k gS D;¨afd  ;s d bZ vkÑfr ;¨a es 
r Fkk d bZ j aX ä ;k fpUg¨a  d h lgk;r k ls cu k;s t krs gSaA  
14-7 vH;kl Á'u 

lR; @ vlR; 
 j s[kk fp«k } kj k ,d  ls vf/kd  Jsf.k;¨a esa vku s okY¨ ifj orZu d h r qYku k d h t k 

ldr h gS & 
 ¼A½  lR;  ¼B½  vlR;             Ans- A 

cgqfodYih; Á'u  

fcUn qj s[kh; Án 'kZu  eas vko' ;d  gS & 

  ¼A½  'k h"kZd          ¼B½  YkEckbZ 

  ¼C½  ekin .M d k pqu k ¼D½  bu esa ls lÒh                    Ans- C 

Yk?kq mÙkjh; Á'u  

• fp«k¨a } kj k ÁLr qr hdj .k ;k fcUn qj s[kh; Án 'kZu  d h mi;¨fXkr k Li"V  d hft ,\ 

• fcUn qj s[kh; Án 'kZu  D;k gS\ 
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• fcUn qj s[kh; Án 'kZu  ls d ©u&d ©u  ls YkkÒ gSa\ 

• fu Eu  vkad M+¨a d ¨ d kfYkd  fp«k } kj k Án f'kZr  d hft , & 

o"kZ 1 99 0 1 99 1 1 99 2 1 99 3 1 99 4 1 99 5 1 99 6 

fcØ h¼*000 #-½ 2 4 3 9 2 9 4 9 5 4 6 8 8 0 

14-8 ikB lkjka'k 

 bl Ád kj  bl bd kbZ esa g eu s fcUn qj s[k ls lEcfU/kr  mu  r eke ckr ä d h t ku dkj h ÁkIr 
d h t ¨ fd  ,d  vPNs vkad M+¨a d s ÁLr qr hd j .k d s fYk;s vko';d  gSA 

 pwafd  fcUn qjs[kh; fof/k lj Yk ,oa vkd "kZd  gS blhfYk, vkt  YkXkÒXk gj  {¨«k eas vka d M+¨a d s 
Án 'kZu  gsr q bl fof/k d k Á;¨Xk fd ;k t k j gk gSA 
14-9 lanÒZ xzzUFk 

1. Bose, D., (2003), An Introduction to Mathematical 

Economics, Himalaya Publishing House. 

2. Bhardwaj, R. S. (2000), Mathematics for Economics and 

Business, EXcel Books. 

3. Singh, S. P. (2010), Principales of Statistic, S & Chand 

Publishing House. 

4. Kumar, Anil (2008), Statistical Research Methodology, Aifa 

Publishing House. 

14-10 fuca/kkRed Á'u 

1 4-9-1 fu Eu fYkf[kr  vkad M+¨a d ¨ fc Un qj s[k } kj k Án f'kZr  d hft , & 

o"kZ  1981 1982 1983 1984 1985 1986 1987 1988 1989 
pkoYk dk mRiknu 
¼fefYk;u Vu½ 

10 15 18 20 22 30 32 35 38 

Xksgw¡ dk mRiknu 
¼fefYk;u Vu½ 

15 18 20 25 28 32 34 36 40 

1 4-9-2 /;ku  vkd f"kZr  dj us d h n `f"V  ls j s[kkfp«k vkad M+¨a d s Án 'kZu  d h vU; j hfr ; ä 

d h vis{kk vf/kd  ÁÒko'kkYkh g¨r s gSaA* bl r F; dh mn kgj .k lkfgr  O;k[;k 

d hft ,A 
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bdkbZ 15 & vkadM+ ä ds ÁLrqrhdj.k dh ^xzkQh;* fof/k;ka 

 

bdkbZ dh :ijs[kk 

15-0 ÁLrkouk 

15-1 mÌs'; 

15-2 vkadM+ ä dk Án'kZu ¼xzzkQh;½ 

15-3 fp«k ,oa xzzkQ 

15-3-1  fp«k ä dh mi;¨fXrk ,oa YkkÒ  

15-3-2  fp«k cukus ds lkekU; fu;e 

15-3-3  fp«k ä ds Ádkj 

15-4 vkadM+ ä dk fo'Y¨"k.k 

15-4-1  dkYk Ja`[kYkk rFkk vkjs[kh; Án'kZu 

 15-4-1-1 js[kkfp«kh; vkjs[k 

 15-4-1-2 n.M fp«k 

 15-4-1-3 Árhd fp«k 

 15-4-1-4 ikbZ vkjs[k vFkok o`Ùk fp«k 

 15-4-1-5 vko`fÙk cgqÒqt 

 15-4-1-6 vko`fÙk oØ 

 15-4-1-7  lap;h vko`fÙk oØ 

15-5 vH;kl Á'u 

15-6 ikB lkjka'k 

15-7 lanÒZ xzUFk 

15-8  fucU/kkRed Á'u 
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15-0 ÁLrkouk 

e¨j ¨us d s vu qlkj ] ^^vf/kd ka'k O;fä;¨a ds fYk, u hj l la[;k,a Ásj .kk 'kwU; g¨r h gSaA fp«k 
fd lh t fV Yk fLFkfr  d s Lo: i d ¨ n s[kus ¼le>u s½ esa gekj h lgk;r k djr k gSA** 
t Slk fd  vki lÒh d ¨ Kkr  gS t fV Yk vkad M+¨a d ¨ bl Ád kj  Ád kj  Án f'kZr  dju k 
pkfg, ft lls og n s[ku s r Fkk le>us esa  lqUnj  v©j  vklku  cu  t k;sA blhfYk, bl 
bd kbZ esa ge vkid ¨ vkad M+¨a d ¨ vkj s[kh; Án 'kZu  d s fo"k; eas iw.kZ t ku d kj h Án ku  dj sxsasA  

15-1 mÌs'; 

bl bd kbZ ds v/;u ¨ij kar  vki % 

• vkad M+¨a d s fo'Y¨"k.k d k xzzkQh; fof/k ls voXkr  g¨axsA  

• vkad M+¨a d s vkj s[kkRed  fo'Y¨"k.k d h iw.kZ t kud kj h ÁkIr  dj  ld saxsA  

• d kYk J à[kYkk r Fkk vkj s[kh Án 'kZu  d s fofÒé Ád kj h d¨ t ku  ld saxsA 

• j s[kk fp«kh; vkj s[k] n .M fp«k] ikbZ vkj s[k r Fkk  o`Ùk fp«k¨a d ¨ fd l Ád kj 
fu : fir  fd ;k t kr k gS bl fo"k; d h t kud kj h ÁkIr  d j  ldsasXks  A 

• blds vfr fj ä vko`fÙk oØ ä d h fofÒé ÁfØ ;kv¨a ls voXr  g¨ ld saxsA 

15-2 vkadM+ ä dk Án'kZu ¼xzzkQh;½  

fiNY¨ v/;k;¨a d s v/;;u d s i'pkr ~ vki bl ckr  d ¨ ÒYkh&Òk¡fr  le> pqd s g¨aXks fd  
^t Sls&t Sls la[;kv¨a d h fdlh Òh lwph d h YkEckbZ c<+r h t kr h gS] oSls&oSls og d e Xzká  
g¨r h t kr h gSA blh Ád kj d k fopkj  Á¨0  fd aXk u s Òh fn ;kA** la[;kv¨a d s vi u s lcls 
vPNs : i eas Òh  r qYku k dj us d s mÌs';  ls ef Lr "d  d s fYk, le>u k v©j  n sj  r d  Òko 
j [ku k lj Yk ckr  u gÈ gSA 
vr % ;fn  ge viu h ckr ä d ¨ vad ä } kj k ÁLr qr  dju s ds ct k; fdlh vU; ljYk lk/ku 
} kj k ÁLr qr  d jsa t gka vad ¨a d k Á;¨X d e ls d e fd;k ts;s r ¨ gekj h ckr  t u&lk/kkj .k 
d s fYk, lj Yk] le>us r Fkk ;kn  dj us ;¨X; g¨  t kr h gSA 

15-3  fp«k ,oa xzzkQ   

^vf/kd ka'k O;fDr ;¨a d s fYk,  u hj l la[;k,a Áj s.kk 'kwU;  g¨r h gSaA fp«k  fd lh t fVYk fLFkfr  
d s Lo: i d ¨ ns[ku s le>u s esa gekj h lg;r k dj rs gSaA ft l Ád kj  ,d  eku fp«k gekjs 
lkeu s fd lh fo'kkYk ns'k d k fogaXe n `'Ó  ÁLr qr  dj r k gS] B hd  mlh Ád kj  fp«k ,d 
n `f"V  esa la[;kRed  t fV Yk r F;¨a d k lEiw.kZ vFkZ le>u s esa gekj h lg;r k d j rs gSaA** & 
e¨j¨us t fV Yk vkad M+¨a d ¨ bl Ád kj  ÁLrqr fd ;k t k;s fd  os n s[kus esa lqUn j  r Fkk 
le>us esa  cgqr  lqUn j  cu  t k;saA oXÊd j .k o lkj .kh;u  blh mÌss'; d ¨ Y¨d j  fd ;s t kr s 
gSaA 
lkaf[;d h esa lead ¨a d ¨ Án f'kZr  dj us d h n ¨ fof/k;¨a gSa & 
  ¼v½ fp«ke; Án 'kZu  
  ¼c½ fcUn qjs[kh; Án 'kZu 
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15-3-1fp«k ä dh mi;¨fXkrk ,oa YkkÒ & 
1& fp«k lead ä d ¨ ljYk o lqc¨/k cukrs gSa & fp«k¨a d s } kj k t fVYk] vO;ofLFkr  v©j 

fo'kkYk lead  j kf'k lj Yk g¨ t kr h gS v©j  og tu lk/kkj .k ds le>us d s ;¨X; g¨ 
t kr h gSA dsoYk vad ¨a d ¨ ns[kd j  d ¨bZ fu "d "kZ fud kYku k d fBu  g¨r k gSA 

 Áfl) fo} ku  Á¨- LVhQsu tqYd ds 'kCn ¨a esa] ^^,d fp«k vf/kd Li"V rFkk fp«k d¨ 
lh/¨ vkdf"kZr djus oYkh rLohj Ánku djrk gSA** 

2&vf/kd  le; rd Lej.kh; & vad ä d ¨ cgqr  le; r d  ;kn  dju k vR;Ur  d fB u  gSA 
d qN le; ckn  euq"; vad ¨ d ¨ ÒwYk t kr k gS] ijUr q fp«k ä } kj k vkad M+¨a d h ,d 
vfeV  Nki efLr "d  ij  iM+r h gS t ¨ cgqr  fn u ä r d  cu h j gr h gSA 

3& fp«k ä d¨ le>us ds fYk, fo'¨"k f'k{kk ;k Kku dh vko';drk ugÈ & fp«k¨a d h 
le>u k t ulkekU; ds fYk, cgqr  lj Yk gSA 
4& le; ;k Je dh cpr & fp«k¨a d h lgk;r k ls vkad M+¨a d s le>us o mu ls fu "d "kZ 
fu d kYku s esa cgqr  d e le; r Fkk ifj Je d h vko';d r k g¨r h gSA fcu k fd lh if j Je ds 
cM+h lj Ykr k ls v©j  ,d  nf̀"V  esa vkad M+¨a i;kZIr  ek«kk esa le> eas vk t kr s gSaA  
5&vkd"kZd ,oa ÁÒko'kkYkh & fp«k cgqr  vkd "kZd  g¨r s gSaA ;s  cj cl /;ku  viu h v¨j 
[kÈp Y¨r s gSaA lh- MCYkw Yk¨o ds 'kCn ¨a esa ^lÒh Ádkj ds lead ä d¨ vR;Ur ÁÒko'kkYkh 
:i esa fu:i.k djus ds fYk, fp«k ä dk Á;¨Xk fd;k tk ldrk gSA** 
6&lwpuk d s lkFk&lkFk eu¨jatu g¨uk & lqUnj  fp«k lwpu k r ¨ n sr s gh gSa] ij Ur q lkFk 
gh lkFk eu ¨jat u  Òh nsr s gSaA bu d h lgk;r k ls fofÒé lwpu kv¨a d s v/;;u  esa Fkd koV 
Ár hr  u gÈ g¨r h gSA 

 7&rqYkuk djus eas lgk;d  & fp«k¨a d h lgk;r k ls fofÒé lwpu kv¨a d h ÁÒko'kkYkh 
r qYku k d h t k ldr h gSA 
8& lead¨ dk laf{kIr :i & fp«k lead ¨ d ¨ laf{kIr r k Án ku  dj rs gSaA bu d k fu ekZ.k 
leL;k ij  fopkj  dj us ,oa i;kZIr  fo'Y¨"k.k d jus d s mij kUr  g¨r k gSA 
fp«k ä }kjk Án'kZu dh ifjlhek,a vFkok gkfu;ka 
fp«ke; Án 'kZu  mu  O;fä;¨a d s fYk, ÒzekRed  g¨rs gSa t ¨ lko/kku hiw.kZ v/;;u d s fcu k 
gh mu ls fu "d "kZ fud kYkrs gSaA ,e- t s- e¨j ¨u s d s vu qlkj  ^fd lh fp«k d k v/;;u  d ujs 
d s fYk, i;kZIr  p©d ék j gu k vko';d  g¨r k gSA og br u k lj Yk] Li"V  r Fkk eu Òkoh 
g¨r k gS fd  vlko/kku  O;fä cM+h vklku h ls ew[kZ cu  t kr k gSA* bl r du hfd d k Á;¨X 
d jrs le; r Fkk fu "d "kZ fu d kYkr s le; fo'¨"k lko/kku h d h vko';dr k gSA bu  fp«k ä 
d h ifj lhek,a fu Eu fYkf[kr  gSa & 
 1&rqYkuk ds fYk, Xqk.k o LoÒko dh leku vko';drk&fp«k¨a esa r qYku k r Òh B hd  g¨Xh 
t c os leku  Xq.k d s vk/kkj  ij  cu k;s t k,aA ;fn  os n ¨ fofÒé Xkq.k¨a d s vk/kkj  ij  cu k;s 
t k;sa r ¨ mu esa r qYku k d ju k Òzked  o v'kq) g¨XkkA 
2&dsoYk rqYkukRed v/;; lEÒo & fp«k ä d h lgk ;r k ls d soYk r qYkekRed  v/;;u 
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lEÒo g¨ ikr k gSA 
 3&lw{e vUrj fn[kkuk lEÒo ugÈ& fp«k ä } kj k cgqr  lw{e vUrj  d ¨ Án f'kZr d j uk 

lEÒo u gÈ gSA 
4&cgqeq[kh lwpukv ä dk Án'kZu lEÒo ugÈ & fp«k¨a } kj k cgqeq[kh fo'¨"kr kv¨a d¨ Án f'kZr 
u gÈ fd ;k t k ldr kA 
5&la[;kRed Án'kZu vlEÒo & fp«k ä } kj k vkad M+¨a d k iw.kZ 'kq) : i esa Án 'kZu  lEÒo 
u gÈ g¨r k gSA fp«k vu qqekfu r  : i ls vkad M+¨a d k Á n 'kZu  d jrs gSaA f p«k ogÈ d s fYk, 
mi;qä g¨r s gSa t gk¡ la[;k esa e wY; ÁkIr  d j u k mÌs'; u  g¨ cfYd  mu d s ewY; d k  
vu qeku  fp«k ä d ¨ n s[kj  YkXk;k t k ldsA 
6&ljYkrkiwoZd nq#i;¨Xk&vu qfpr v©j  v'kq) fp«k cu kdj  mu d k nq#i;¨Xk fd ;k t k 
ldr k gSA 
7&fu"d"kZ fudkYkus d k ,d  mfpr lk/ku& fp«k¨a d ¨ ns[kj  iw.kZ lR; fu "d "kZ fud kYkk 
t ku k lEÒo u gÈ gSA 
8&i;kZIr Kku ds vÒko esa  Òze¨Riknd&;fn  fp«k cu ku s okY¨ d ¨ fo"k; d k i;kZIr  Kku 
u gÈ gS r ¨ fp«k ,slk cu  ldr k gS t ¨ oLr qfLFkfr  d k B hd  Kku  u  dj k lds v©j  Òze 
iSn k djsA  
9&vka[k ä dk /k¨[kk&;fn  vkad M+¨a d s vu q: i fp«k u  cu k;s t k;sa r ¨ blls vka[k¨a  d ¨ Òkjh 
/k¨[kk g¨ ld jr k gS v©j  ns[ku s okYkk XkYkr  ifj .kke ij  igqap ld r k gSA 
10&vkxs fo'Y¨"k.k vlEÒo&fp«k ä d h ,d  ;g Òh lhek gS fd bud k vkxss fo'Y¨"k.k 
lEÒo u gÈ gSA 
15-3-2 fp«k cukus dk lkekU; fu;e & lkaf[;d h; fp«k¨a d ¨ vkd "kZd  o ÁÒko'kkYkh 
cu kus d s fYk, fu Eu  ckr ¨a d ¨ /;ku  es j [ku k vko';d  gS % 
1&'kq)rk & fp«k vkd "kZd  o d YkkRed  g ä] 'kq)r k mu d h t ku  gSA pkgs f d ru k Òh 
vkd "kZd  fp«k D;¨a u  g¨] ;fn  'kq)r k u gÈ r ¨ og O;FkZ gSA 
2&vkd"kZd&fp«k ä d ¨ vkd "kZd  cu ku k lcls vf/kd  vko';d  gSA 
3&js[kki«k dk Á;¨Xk &fp«k cu kr s le; j s[kki«k d k Á;¨Xk B hd  j gr k gSA blls 
lqUn jr k o 'kq)r k n ¨u ä d h j {kk g¨ t kr h gSA 
4&'kh"kZd&;g vR;Ur  vko';d  gS fd  fp«k ds Å ij  mld h la[;k o 'kh"kZd  fn;k t k,A 
5&vkdkj&fp«k d k vkd kj ÁkIr  LFkku  d s vu qlkj  g¨u k pkfg, r kfd  og ns[ku s esa lqUn j 
YkxsA  
6&ekin.M&fp«k cu ku s ls igY¨ ekin .M fu f”pr  dj  Y¨u k vko';d g¨r k gSA ekin .M 
fu f”pr   d jr s le; ÁkIr LFku  o vafd r dju s okYkh lwpu k n ¨u ä d ¨ /;ku esa j [kk 
t kr k gSA ekin .M ,slk g¨u k pkfg, fd fp«k LFkku  d ¨ /;ku  esa j [krs gq, u  r ¨ cgqr 
cM+s cu  t k;sa v©j  u  cgqr  N¨Vs j gsaA  
7& fpg~u ä ;k jaX ä d k Á;¨Xk&fp«k ä esa vko';d r kuqlkj  fofÒé Ád kj  d h lwpu kv¨a d ¨ 
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Án f'kZr  dj us d s fYk, fofÒé Ád kj  d h fpg~u ä o jaX¨a d k Á;¨X d ju k pkfg, v©j  muds 
fo"k; esa lad sr  fp«k d s u hps ck;sa d ¨u s ij  n s n su k pkfg,A 
8&fp«k ä d¨ ?¨juk&fp«k ä d ¨ ehV h ;k n ¨gj h js[kkv¨a ls ?¨j  nsu k pkfg, r kfd  os n sd us e asa 
vf/kd  vkd "kZd  YkxsaA 
9&mi;qä fp«k dk pquko&fp«k d bZ Ád kj  ds g¨r s gSa v¨j  bl Ád kj  d h fp«k lÒh 
Ád kj  d s lead ä d s fYk, m i;qä u gÈ g¨ ld rsA 
10&ljYkrk&fp«k ,slk g¨u k pkfg, fd  og ljYkr k ls ,d  ckj  ns[ku s ls le> esa vk 
t k;A 
11&egRoiw.kZ ckrsa Xgjs jaXk ls&fp«k cu krs le; ;g Òh /;ku  es j [ku k vko';d  gS fd 
vkad M+¨a d s egRoiw.kZ va'k¨a  d ¨ Xkgjs j aXk ls ;k ,sls < aXk ls Án f'kZr  fd ;k t k,A 
12&ferO;f;rk&;g Òh /;ku  es j[ku k vko';d  gS fd  fp«k cu krs le; /ku o vU; 
lk/ku ä d k n q#i;¨X u  g¨A 
15-3-3 fp«k ä ds Ádkj & lkaf[;dh; esa lk/kkj .kr % fu Eu  Ád kj  ds fp«k¨a d k Á;¨Xk fd ;k 
t kr k gS % 
  1 &,d &foek ;k ,d&foLrkj  okY¨ fp«k 
  2 & f} foek ;k n ¨&foLr kj  okY¨ fp«k 
  3 & f«kfoek ;k r hu&foLr kj okY¨ fp«k  
  4 &eku fp«k 
  5 &fp«k&Y¨[k 
 
1&,d&foek ;k ,d&foLrkj okY¨ fp«k&t c in ekYkk fofPNé j gr h gS v©j  dsoYk xq.k 
d h rqYku k d ju h g¨r h gS r ¨ ,d  foek ;k ,d &foLr kj  okY¨ fp«k ä d k j pu k d h t kr h 
gSA ,d  foek fp«k fu Eu  Ád kj  d s g¨r s gSa & 
 ¼d ½ j s[kkfp«k             ¼[k½ n .M fp«k 
 
¼d½ js[kkfp«k&bu  j [kkv ä d h j pu k foÒé in ä d s ew Y;¨a d s vu qlkj  g¨r h gSaA j s[kkfp«k¨a 
d h j pu k r c d h t kr h gS t cfd  lEcfUnr  in&ewY;¨a d h la[;k vf/kd  g¨a r Fkk U;wu r e 
o vf/kd r e ewY;¨a d k vu qikr  d e g¨A 
¼[k½ n.M fp«k & n .M fp«k ,oa j s[kk fp«k esa  cgqr  lk/kkj .k vUrj  g¨r k gS v©j  ;g fd 
;gka j s[kkv¨a d ¨ e¨V k cu k n sr s gSaA e¨V k cu krs le; ewY; d k d ¨bZ /;ku  u gÈ j[kk t kr k 
gSA 
fofÒé Ádkj ds n.M fp«k 
  1- ljYk n.M fp«k&;s n ¨ Ád kj  d s g¨r s gSa  
  ¼d ½ mn xz n .M]  
  ¼[k½ {©fr t  n .M 
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¼d½ mnxz n.M&tc n .M lh/¨ [kM+s cu k;s t kr s gSa r ¨ mn xz d gYkkrs gSaA ;F kk lEÒo 
;g Á;kl g¨u k pkfg, fd  lcls Å apk n .M ok;sa v©j  Å ¡pkbZ d s Ø e esa vU; n .M cu krs 
gq, lcls N¨V k n .M n ka;s  cu ku k pkfg,A ;g Ø e foij hr  Òh g¨ ldr k gSA ij Urq tc 
lead  le; ;k fd lh vU; egRoiw.kZ Ø e esa fn ;s g¨a r c N¨Vs ;k cM+s d k fopkj  fd;s 
fcu k n .M blh Ø e esa cu k;k t ku k pkfg,A 

15-4 vkadM+ ä dk fo'Y¨"k.k 

 vkad M+¨a d k fo'Y¨"k.k n ¨ Ád kj  ls fd ;k t kr k gS & 

 1 & vkjs[k¨a } kj k 

 2 & lkaf[;d h; Xk.ku k ds } kj k 

vkj s[kkRed  fo'Y¨"k.k d s vUr XZr ge vkad M+¨a d ¨ Ø ec) : i ls O;ofLFkr  dju s ds ckn 
mUgsa mi;qä vkj s[k¨a d s } kj k Án f'kZr  d jrs gSaA r Ri' pkr  vkj s[k¨ d s vk/kkj  ij vkad M+¨a 
ls lEcfU/kr  fu"d"kZ Kkr fd ;s t krs gSaA X.ku kRed  fo'Y¨"k.k d s vUr XZr ge lkaf[;d h; 
Xkq.kkad ä d s eku Kkr  d jrs gSa r Fkk Xkq.kkad ¨a ds eku ¨a d s vk/kkj  ij vkad M+¨a ls lacfU/kr  
fu "d"kZ fud kYkrs gSaA ;s  lka f[;d h; Xkq.kkad  gSa&ek/;] vkad M+¨a d k f{kr j ko] vko`fÙk;¨a d k 
lad sUæ .k bR;kfn A 

lcls igY¨ ge vkadM+ ä ds vkjs[kkRed fo'Y¨"k.k dh ppkZ dj sxsasA ij Ur q blls iwoZ 
vkad M+¨a r Fkk pj j kf'kv¨a ls lEcfU/kr  dqN lad Yiu kv¨a d h O;k[;k d ju k vko';d  gSA 
vkad M+¨a d ¨ Ák;% fu Eu  Jsf.k ;¨a esa foÒä fd ;k t kr k gS& 

1 - ek«kkRed  r Fkk xq.kkRed  vkad M+s 

2 - d kYk J à[kYkk vkad M+s r Fkk vu qÁLFk vkad M+s  

 ek«kkRed  r Fkk xqq.kkRed  vkad M+sa d h ppkZ ge igY¨ Òh d j  pqds gSaA  

dkYk&Jà[kYkk vkad M+sa ge mu  vkad M+¨a d ¨ d grs gSa ft ud k ÁR;sd  eku  vYkXk&vYkXk 
le; fcUnq ls vFkok vYkXk&vYkXk ekg] o"kZ vFkok le;kof/k;¨a ls lEcfU/kr  g¨a] 
t Sls&fd lh ns'k d h t ula[;k ds vkad M+s] fd lh QSDV ªh ds mRikn u  d s okf"kZd vkad M+s]  
fd lh vLir kYk esa mipkj  d s fYk;s vkus okY¨ j ¨fXk;¨a d h lkIr kfgd la[;k] fdlh uXkj esa 
?k.V sokj  r kieku  ds vkad M+s bR;kfn &bR;kfn A 

vuqÁLFk vkadM+s & ,sls vka d M+¨a d ¨ d gr s gSa] ft u d k ÁR;sd  eku  ,d  gh le; fcUn q ,d 
gh fr fFk] ,d  gh ekg]  o"kZ vFkok ,d  gh lek/kkof/k ls lEcfU/kr  g¨a- vu qÁLFk vkad M+sa d s 
mn kgj .k gSa& flfoYk lsok Ákj fEÒd  ij h{kk esa lfEefYkr  ij h{kkfFkZ; ä d s ÁkIr kad ä d s 
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vkad M+s] flfoYk lsok ij h{kk esa lfEefYkr  ij h{kkfFkZ;¨a d h vk;q ds vkad M+s] O;fä;¨a d h 
Å apkbZ] otu ] vk; lEcU/kh vkad M+sA 

Li"V  gS fd  flfoYk lsok Ákj fEÒd ij h{kk] 29  flr Ecj  199 1 d ¨ vk;¨ft r  d h XkbZ Fkh] 
r Fkk bl ij h{kk esa lfEefYkr  fo|kfFkZ; ä ds ÁkIr kad ¨a d s lÒh vkad M+s blh fr fFk ls 
lEcfU/kr  g¨axsA vr % bu  vkad M+¨a d ¨ ge vu qÁLFk vkad M+sa d gsaxsA  

blh Ád kj  ge t ku rs gSa fd  flfoYk lsok ij h{kk esa lfEefYkr  g¨us okY¨ ij h{kkfFkZ;¨a d h 
vf/kd r e vk;q lhek 28  o"kZ gS] ¼ij h{kk] o"kZ d h fr fFk 1  vXLr  d ¨½ r Fkk ij h{kk esa cSB u s 
d s fYk;s vkosn u  d j rs le; ÁR;sd  ij h{kkFkÊ Áos'k QkeZ esa o"kZ d s 1  vXLr  d ¨ viu h 
vk;q d k fooj .k ¼o"kZ] ekg r Fkk fn u ä ls½ n sr k gSA vU; 'kCn ¨a esa la?k Yk¨d  lsok vk;¨Xk 
d s ikl ij h{kkfFkZ; ä d h vk ;q ds lÒh vkad M+¨a ,d  gh  fr fFk ¼ij h{kk o"kZ d s 1  vXkLr ½ ls 
lEcfU/kr  g äxssA vFkkZr  vk;q ds bu  vkad M+¨a d ¨ ge vu qÁLFk vkad M+s d gsaxsA b lh Ád kj  
vk;d j  foÒkx ds ikl Yk¨X¨aa d h vk; d s vkad M+sa ,d  foÙkh; o"kZ fo'¨"k ¼fof'k"V  foÙkh; 
o"kZ esa 1  vÁSYk ls ij or Ê 3 1  ekpZ d h le;kof/k½ ls lEcfU/kr  gSa] blfYk, ;s vu qÁLFk 
vkad M+s g¨xsA blh Ád kj  Yk¨X¨a d h ÅapkbZ r Fkk opu  d s vkad M+s Òh vu qÁLFk vka d M+¨a d h 
Js.kh es  vkr s gSaA  

15-4-1 dkYk Jà[kYkk rFkk vkjs[kh; Án'kZu & 

dkYk Jà[kYkk vkadM+ ä d¨ rhu Ádkj ds vkjs[k ä ds }kjk Ánf'kZr fd;k tkrk gS& 

• fcUn q js[kh; vFkok j s[kkfp«kh; vkj s[k 

• n .M fp«k 

• Ár hd  fp«k 

15-4-1-1 js[kkfp«kh; vkjs[k & mi;qZä tua[;k vkad M+¨a d k j s[kkfp«kh; vkj s[k cu kus ds 
fYk;s loZÁFke ge pjj kf'k;¨a d s ifj lj  d ¨ Kkr  djr s gSaA vkad M+sa d ¨ n s[kus ls Li"V  gS 
fd  Lora«k pj j kf'k le; d s eku  193 0  ls 1 980  ds e/; r Fkk vkfJr  pj j kf'k t ula[;k 
esa eku  2 0  d j ¨M+ ¼pj j kf'k d k U;wu r e eku ½ r Fkk 54-96  dj ¨M+ ¼pj j kf'k d k vf/kd r e½ 
eku  ds e/; gSaA  

vc ,d  xzkQ isij  ¼lsUV hehV j  vFkok bap xzkQ isi j ½ ij  ge lcls igY¨ v {k¨a d ¨ 

vafd r  djr s gSaA X&v{k ij  ge Lora«k pj j kf'k le; ¼o"k¨± esa½ d s eku ¨a d ¨ rFkk blh 

Ád kj Y&v{k ij  vkfJr pj j kf'k] t ula[;k ¼d j ¨M+¨a esa½ d s eku ¨a d ¨ bud s fn ;s gq, 
ifj lj ä d s vu qlkj  vafd r  d jrs gSaA  
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Li"V  gS fd  le; d k U;wu r e eku ] 19 30  pwafd  'kwU; ls vR;f/kd  nwj h ij  gS]- vr % le; 
d s U;wu r e eku  d ¨ ge ewY k fcUn q ij  gh Án f'kZr  d jr s gSaA bl ÁfØ ;k ls xzkQ isij  dk 
,d  cM+k ÒkXk cckZn  g¨u s ls cp t kr k gSA tu la[;k d s eku ¨a esa U;wu r e eku  ¼2 0  d j ¨M+½ 

pwafd  'kwU; ls vf/kd  nwj h ij  u gÈ gS] vr % Y&v{k ij  t ula[;kd s eku ä d ¨ 'kwU; ls 
YkXÒX 6 0  d j ¨M+ r d  vafd r fd ;k Xk;k gSA 

vc vkad M+¨a esa  fn ;s gq, o"k ¨± ,oa lEcfU/kr  t u la[;k d s vkad M+¨a d ¨ xzkQ fcUn qv¨a d s : i 
esa va fd r  fd ;k t kr k gSA ÁkIr  fcUn qv¨a d ¨ Ø e ls lh/kh j s[kkv ä } kj k t ¨M+us ij 
V s<+h&es< +h j s[kkv¨a d k t ¨ vkj s[k Ákir  g¨r k gS mls j s[kkfp«kh; vkj s[k vFkok fcUn qjs[kh; 
vkj s[k d grs gSaA  

j s[kkfp«kh; vkj s[k gesa r hu r F;¨a d h t kud kj h nsr s gSa & ¼1 ½ vkadM+¨a d h lkekU; vFkok 
n h?kZd kYkhu Áo`fÙk] ¼2 ½ fd UgÈ n ¨ fcUn qv ä ds e/; js[kk fp«kh; vkjs[k ds j s[kh; [k.M 
t ula[;k ds okf"kZd  ifj or Zu  d h nj  d ¨ Án f'kZr  d jrs gSaA ¼3 ½ j s[khfp«kh;  vkj s[k 
pj j kf'k ds vu qeku  vFkok iwokZu qeku  Kkr  d jus esa Òh lgk;d  g¨rs gSaA  

    

fp«k ls Li"V  gS fd  le;¨ifj  t ula[;k d s eku ¨a d k vkj ss[k n kfgu h v¨j  mB r k gqvk gS] 
vr % t ula[;k d h lkekU; ¼vFkok n h?kZd kYkhu ½ Áo`fÙk c< +us d h gSA vkjs[k mPpkopu ä 
vFkok vR;f/kd  mr kj&p<+ko ls j fgr gS] vU; 'kCn¨a esa le;kof/k 1 93 0 ls 19 80  d s 
e/; n s'k d h tu la[;k LFkkbZ n j  ls c<+r h j gh gSA fofÒé n 'kd ¨a esa t u la[;k d h 
okf"kZd  lao`f) n j  ¼vFkkZr ~ t ula[;k ds eku ¨a esa Áfr o "kZ c<+¨Ùkj h½ Kkr  dju s d s fYk;s ge 
j [kk fp«kh; vkjs[k d s fofÒé js[kh; [k.M¨a ¼vFkkZr ~ vkj s[k ij  fcUn qv ä d ¨ t ¨M+us okYkh 
lh/kh js[kkv¨a½ d s e/; tula[;k d s okf"kZd  ifj orZu ä d ¨ Kkr  d jrs gSaA bud k lw«k fu Eu 
Ád kj  gS& 

le;kof/k fo'¨"k esa t u la[;k d k okf"kZd  ifj orZu  ¾ 
le;kof/k esa tul[a ;k dk ifjorZu

o"k¨Z± dh l[a ;k
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vc ge le;kof/k 1 9 30  & 1 94 0  d s e/; t ulaDk; d s v©lr  okf"kZd  ifj orZu  d ¨ Kkr 
d j  ldr s gSaA vkj s[k ls & 

 o"kZ 19 30  d h t ula[;k ¾ 2 0  d j ¨M+ 

 le;kof/k esa t u la[;k d k ifj orZu  ¾ 4 -9  dj ¨M+ 

le;kof/k ¼1 930 &1 940 ½ d s e/; o"k¨± d h la[;k¾ 4 -9@1 0  ¾0 -4 9  d j ¨M+ Áfr o"kZ 

vFkkZr ~ lek/kkof/k 19 30 &1 94 0  es n s'k d h tu la[;k v©lru  0-49  d j ¨M+ vFkok 29  Ykk[k 
Áfr o"kZ c<+r h j gh gSA blh Ád kj vU; le;kof/k; ä esa ge t u la[;k ds v©lr okf"kZd 
ifj orZu  d h nj ¨a d ¨ Òh Kkr  dj  ldrs gSaA bu d h Xk.ku k d ¨ fu Eu lkfj .kh esa Án f'kZr 
fd ;k Xk;k gS & 

o"kZ t ula[;k 
¼d j ¨M+¨a esa½  

le;kof/k le;kof/k eas 
t ula[;k ifj - 
¼d j ¨M+¨a eas½  

o"k¨± d h 
la[;k 

v©lr okf"kZd  ifj or Zu   
¼d j ¨M+¨a esa½  

1 93 0 
1 94 0 
1 95 0 
1 96 0 
1 97 0 
1 98 0 

2 0 
2 4-9 
3 5-1 
3 8 
4 5 
5 4-9 

 
1 93 0&4 0 
1 94 0&5 0 
1 95 0&6 0 
1 96 0&7 0 
1 97 0&8 0 

 
4 -9 
1 0-2 
2 -9 
7 -0 
9 -9 

 
1 0 
1 0 
1 0 
1 0 
1 0 

 
0 -4 9 
1 -0 2 
0 -2 9 
0 -7 0 
0 -9 9 

Xkf.kr h; vo/kkj .kkv ä d s ifj fpr  fo|kFkÊ le> Xk, g¨axs fd  fofÒé le;kof/k;¨a esa 
t ula[;k d h fu j is{k nj  okLr o esa j s[kkfp«kh; vkj s[k d s laXkr  j [kh; [k.M¨a ds < kYk d s 
cj kcj gS r Fkk vf/kd  fr jNh j s[kkv¨a d k < kYk vf/kd  r Fkk d e fr j Nh j s[kkv¨a d k < kYk 
d e g¨r k gSA vkj s[k ea le;kof/k 19 30 &4 0 ls lEcfU/kr  j s[kh; [k.M] 19 40 &50  
le;kof/k ls lEcfU/kr  j s[kh; [k.M d h r qYku k eas d e fr j Nk gS ¼vFkok vis{kkÑ r 
leku kUr j  gS½ r Fkk t ula[;k ifj or Zu  d h fu Eu  okf"kZd  o`f) ¼49  Ykk[k Áfro"kZ½ d ¨ 
Án f'kZr  d jr k gSA le;kof/k 1 940 &5 0  ea t ula[;k d h okf"kZd  o`f) 1 -0 2  dj ¨M+ Áfr o"kZ 
gSA 

15-4-1-2  n.M fp«k & n .M fp«k d k r kRi;Z gS & vkadM+¨a d k n .M ä d s } kj k Án 'kZu A 
vkad M+¨a d ¨ Án f'kZr  d jus d h ;g lokZf/kd  ÁpfYkr  fof/k gSA 

okLr o esa lkaf[;d h; vkj s[k¨a d k j pu k d k eq[; mÌs' ; vke O;f~r  d ¨ lkaf[;d h; r F; ä 
d h t kud kj h nsu k g¨r k gSA vkj s[k¨a d k ÁÒko efLr "d  ij  vf/kd  LFkkbZ r Fkk ÁÒkoiw.kZ 
g¨r k gS] r Fkk ;s lkaf[;d h; r F;¨a d h lgt @lqYkÒ O;k[;k dj us esa lqYkÒ g¨r s gSaA 
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j s[kkfp«kh; vkj s[k d h Òk¡fr gh ;gka Òh ge Lor U«k pj j kf'k ds eku ¨a ¼o"k¨± d ¨½ X&v{k 

ij  r Fkk vkfJr  pj j kf'k] t ula[;k ds eku ¨ d ¨ Y&v{k ij  n 'kkZrs gSaA vc  ÁR ;sd  le; 
fcUn q ¼o"kZ½ ij  ge lEcfU/kr  tu la[;k ds cj kcj  Å apkbZ ds n .M fu feZr  d jr s gSaA lÒh 
n .M ä d h p©M+kb;ka ij Lij  leku  g¨r h gSa r Fkk fofÒé n .M ä d s chp YkXÒX n.M¨a d h 
p©M+kh d s cj kcj  nwj h N¨M+h  t kr h gSA tu la[;k vkadM+¨a ls lEcfU/kr  n .M fp«k d ¨ fp«k 
} kj k Án f'kZr  fd ;k X;k gSA n .M fp«k vkad M+¨a d h vko`fÙk d s vfr fj ä v©j  d ¨bZ 
egRoiw.kZ t kud kj h u gÈ nsr k gS & u  r ¨ ;g fofÒé le;kof/k esa pj j kf'k ds ifj or Zu  d h 
n j d ¨ n 'kkZr k gS] r Fkk ugÈ n .M fp«k d k Á;¨Xk vkad M+¨a ds vu qeku  vFkok iwokZu qeku 
Kkr  d jus d s fYk;s fd ;k t k ld r k gSA n .M fp«k d k egRo n`f"VXkr vf/kd  gS] 
fo'Y¨"k.k d s n `f"Vd ¨.k ls bl vkj s[k d h mi;¨fXkr k lhfer  gSA 

 

;gka bl r F; d h v¨j  lad sr  dju k vko';d  gS fd ;gka lkfj .kh eas vkad M+¨a ds okLr fod 
eku ¨a d ¨ gh n 'kkZ;k t kr k gS] ogk¡ fp«k¨a vFkok vkj s[k¨a eas d soYk mud s lféd V eku ¨a d ¨ 
gh n 'kkZ;k t k ld r k gSA 

15-4-1-3 Árhd  fp«k & Ár hd  fp«k d k vFkZ gS] vkad M+¨a d h Árhd ¨a vFkok fpg~u ¨a d s } kj k 
Án f'kZr  d ju k gSA bl fof/k d s vUr XkZr  fofÒé le; fcUn qv ä ij  pj j kf'k d s ifjek.k d ¨ 
Ár hd ä vFkok vkÑ fr ;¨a d k la[;k d s } kj k Án f'kZr  fd;k t kr k gSA 

bl ÁLrqr hd j .k d k mÌs'; lkaf[;d h; vkadM+¨a ds eq[; r F; ä d ¨ lgt  r Fkk lj Ykr e 
: i esa O;ä d ju k g¨r k gSA vkj s[k cu ku s d s fYk;s loZÁFke ge vkad M+¨a ls lEcf U/kr  ,d 
mi;qä Ár hd  d k pqu ko d jrs gSa] r Ri'pkr ~ vkad M+¨a d s eku a d ¨ Ár hd ä d h la[;k ds 
} kj k Án f'kZr  dj rs gSaA t Sls&eku o tu la[;k d ¨ Án f'kZr  dj us d s fYk;s lokZf/kr  mi;qä 
Ár hd  gS&euq"; d h vkÑ frA 

bl Ád kj  d s vkj s[k¨a d k Á;¨Xk lekpkj&i«k if«kd kv¨a r Fkk V h-oh- ifj ppkZv¨a esa Ápqj  
: i ls fd ;k t kr k gSA bl vkjs[k esa cgq/kk rd u hd¨a d k Á;¨X Òh fd ;k t kr k gS] t Sls 
pj j kf'k ds eku ¨a d ¨ XfÏ;¨a d h YkEckbZ vFkok la[;k d s } kj k Òh Án f'kZr  fd;k t kr k gSA 
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;fn  le; vUrj kYk d s vkad M+¨a esa ,d  pj j kf'k d s eku ¨a d ¨ n 'kkZ;k X;k g¨ r ¨ bl Ád kj  
d s vkad M+¨a d ¨ ,d  pj h; d kYkJa`[kYkk vkad M+s d gk t kr k gSA ;fn  le;¨ifj  n ¨ pj j kf'k; ä 
d s eku ¨a ls lEcfU/kr  vkadM+¨ fn ;s gq, g ä r ¨ vkad M+¨a  d ¨ f} pj h; d kYk Jà[kYkk vkad M+s 
d grs gSaA f} pj h; d kYk&J`a[kYkk vkad M+¨a d ¨ eq[;r % fu Eu vkjs[k ä d s } kj k Án f'kZr  fd ;k 
t kr k gS & 

• j s[kkfp«kh; vkj s[k 

• cgqn .M fp«k 

• la?kVd &ÒkXk n .M fp«k 

• Áfr 'kr  la?kV d  ÒkXk n .M fp«k 
1- js[kkfp«kh; vkjs[k & vkadM+¨a ls lEcfU/kr  j s[kkfp«kh; vkj s[k fu Eu  Ád kj  gS& 

vkj s[k esa X-v{k ij  Lor a«k pj j kf'k le; ¼o"k¨± esa½ d ¨ r Fkk Y&v{k ij  lÒh Ád kj  d s 
okgu ¨a d h la[;k ¼Ykk[k¨ esa½ n 'kkZ;k X;k gSA pkj ä pjj kf'k;¨a d s vkjs[k¨a d ¨ vYkXk&vYkXk 
Ád kj  d h js[kkv¨a d s } kj k Án f'kZr fd ;k X;k gS r Fkk bu ds lwpd  d ¨ XkzkQ ij  n kfgu h 
v¨j  Å ij  d h fn 'kk eas vaf d r  fd ;k Xk;k gSA 

 

vkj s[k eas Ld wV j  ,oa okgu ¨a d s dqYk mRiknu  d h n h?kZd kYkhu  Áo`fÙk c< +us d h gS] t cfd 
vU; okgu ¨a d k mRiknu  le;¨ifj  YkXkÒXk fLFkj  cu k gqvk gSA LdwV j  r Fkk e¨isM d s 
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vkj s[k fu j Ur j  e¨V j  lkbfd Yk ds vkj s[k d s Å ij  gSa] t ¨ bl r F; d ¨ Án f'kZr d jr s gSa 
fd  e¨Vj  lkbfd Yk d h rqYku k esa bu okgu ä d k mRikn u ln So vf/kd  j gk gS] t ¨ fd 
t ulk/kkj .k esa bu  okgu ä d h Yk¨d fÁ;r k d ¨ Án f'kZr dj r k gSA Yk¨d fÁ;r k d h n `f"V  ls 
Ld wV j d k LFkku  Js"B gS rFkk o"kZ 8 1&82  ls LdwV j  d k vkjs[k Å ij  d h fn 'kk eas fr j Nk 
g¨r k X;k gS t ¨ bl ckr  d k |¨r d gS fd o"kZ 83 &8 4  ls LdwV j  d k okf"kZd  nj  esa r hoz 
o`f) gqbZ gSA 

blh Ád kj  d s v©j  Òh cgqr  lkjs r F; j s[kkfp«kh; vkj s[k d s vk/kkj  ij  Kkr  fd ;s t k 
ldr s gSa] blds vfr fj ä bl vkj s[k d h pj j kf'k;¨a d s eku ¨a ds vu qlkj  eku  iwokZu qeku 
Kkr  dju s d s fYk;s Òh Á;qqä fd ;k t k ld r k gSA 

2- cgqn.M fp«k & f«kpj h; d kYk&J`a[kYkk vkad M+¨a d ¨ n .M vkjs[k d s } kj k Án f'kZr  d jus 
d s fYk;s ge ÁR;sd  le; fcUn q rd  r hu  n .M ¼ÁR;sd  pjj kf'k ds eku  ds fYk;s ,d 
n .M½ [kÈprs gSaA n .M¨a d h Å apkb;k¡ lEcfU/kr  pjj kf'k;¨a d s eku ¨a d ¨ Án f'kZr  d jr h gSaA  

 

pw¡fd  ÁR;sd  le;fcUnq ij vkad M+¨a d ¨ ,d  ls vf/kd  n .M ds } kj k Án f'kZr  fd ;k Xk;k 
gS] blfYk;s bl vkj s[k d ¨ cgqn .M fp«k d gk t kr k gSA 

cgqn .M fp«k pjj kf'k;¨a d h n h?kZd kYkhu Áo`fÙk ds vYkkok vU; d ¨bZ t kud kj h ugÈ gsr k] 
vr % fo'Y¨"k.k d h n`f"V  ls j s[kkfp«kh; vkj s[k cgqn .M ls Js"B  gSA cgqn .M vkj s[k d k 
egRo d soYk n `f"V Xr  gS r Fkk bls eq[;r % t ulk/kkj .k d ¨ lkaf[;d h; t kud kj h n su s ds 
mÌs'; ls gh fu feZr  fd ;k t kr k gSA 

3-la?kVd&ÒkXk n.M fp«k & la?kV d  ÒkX n .M fp«k ls lÒh r F;¨a d h t ku d kj h gesa ,d  
gh vkj s[k ls ÁkIr  g¨ t kr h gSA okLr o eas  la?kV d  ÒkXk n .M fp«k ;g Án f'kZr  d jr k gS 
fd  le; j kf'k] le;¨ifj  viu s la?kV d ä esa fd l Ád kj  foÒkftr  g¨ j gh gSA 

vkj s[k [kÈpu s d s fYk;s lcls igY¨ ge fofÒé le;¨a esa leXkz j kf'k vFkok oLr q d k d qYk 
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mRikn u  ¼;fn  ;g igY¨ ls u  fn ;k g¨½ Kkr  d jrs gSa A r Ri'pkr ~ lexz j kf'k d ¨ Án f'kZr 
d jus okYkk ,d  lj Yk n .M fp«k cu krs gSa] blds mij kUr ÁR;sd  n .M d ¨ ¼dqYk vFkok  
lexz j kf'k d ¨½ r hu  ÒkX ä vFkok la?kV d ¨a esa foÒkft r  d jrs gSaA n .M¨a d s ;s la?kV d 
fofÒé pj j kf'k;¨a d s le;¨ifj  eku ¨a d ¨ Án f'kZr  dj rs gSaA fp«k fu Eu  Ád kj  gSA 

 

 4- Áfr'kr la?kVd ÒkXk n.M fp«k & la?kV d ÒkX fp«k gesa fu j is{k eku ¨a d s ckjs esa 
bu d h ewYk Áo`fÙk;¨a ds ckj s eas r ¨ t kud kj h nsr k gS ij Urq d qYk Yk{; esa la?kVd  j kf'k; ä 
d s vu qikr ¨a ds fo"k; esa d ¨bZ t ku d kj h u gÈ n sr kA vu qikr ¨a ls lEcffU/kr  t kud kj h ÁkIr 
d jus d s fYk;s fu feZr  fd ;s t kus okY¨ vkj s[k d ¨ ge Áfr 'kr  la?kV d  ÒkXk n .M fp«k 
d grs gSaA  

 Áfr 'kr  la?kV d  ÒkXk n .M fp«k r Fkk la?kVd  ÒkX n .M fp«k eas d soYk br u k vUrj gS fd 
la?kVd  ÒkXk n .M fp«k tgka fu j is{k eku ä ds ifj orZu  d h O;k[;k dj r k gS] ogÈ Áfr 'kr 
la?kVd  ÒkXk n .M fp«k laXr  Áfr 'kr ä d h O;k[;k djr k gSA Áfr 'kr ¨a d ¨ Kkr  d jus d s 
i'pkr ~] bUgsa ,d  la?kV d  ÒkXk n .M fp«k d s } kj k Án f'kZr dj rs gSaA ;g vkj s[k pwafd 
Áfr 'kr ¨a d h O;k[;k d jr k gS] vr % bls ge Áfr 'kr  la?kV d  ÒkXk n .M fp«k d grs gSaA 
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15-4-1-4  ikbZ vkjs[k vFkok o`Ùk fp«k  

 ikbZ vkjs[k vFkok o`Ùk fp«k okLr o esa ;g n 'kkZr k gS fd  ,d  leXz j kf'k vFkok d qYk j kf'k 
¼ft ls 1 0 0  Áfr 'kr  ds cj kcj  ekYk fYk;k t kr k gS½ fofÒé la?kVd  j kf'k;¨a esa fd l Ád kj 
oXÊÑr  vFkok foÒkftr  gSA vU; 'kCn ¨a eas ;g leXz j kf'k ¼1 00  Áfr 'kr ½ ds la?kVd  
j kf'k;¨a esa lkisf{kd  vFkok Áfr 'kr  forj .k d h O;k[;k d jr k gSA 

 bl vkjs[k ds vUr XZr  leXz vFkok d qYk j kf'k d ¨ ,d  o`Ùk d s {¨«kQYk ds }kj k r Fkk 
la?kVd  j kf'k;¨a d ¨ oÙ̀kkav¨a d s } kj k Án f'kZr  fd ;k tkr k gSA vkj s[k esa cM+s o`Ùkka'k] cM+s 
Áfr 'kr ¨a ¼vu qikr ¨a d ¨½ r Fkk N¨V s o`Ùkka'k N¨V s Áfr 'kr¨a d ¨ Án f'kZr  djr s gSaA o`Ùkka'k¨a d k 
vkd kj  vFkok {¨«kQYk o`Ùkka'k d ¨.k d s Å ij  fu ÒZj  d jr k gS & ;fn  vkj s[k esa fd lh 
la?kVd  j kf'k ls lEcfU/kr  o`Ùkka'k d k o`Ùkka'k d ¨.k 900 gS] r ¨ oÙ̀kka'k {¨«kQYk o`Ùk {¨«kQYk 
d s 1 @4  ds cj kcj  g¨Xk bld k vFkZ ;g g¨Xk fd la?kV d  j kf'k d k eku ] leXkz j kf'k ds 
1 @4  vFkok 2 5 Áfr 'kr  ds cj kcj gSA blh Òkafr  6 00 o`Ùkka'k d ¨.k o`Ùk ds 1 @6 {¨«kQYk 
d ¨ vFkkZr ~ bl r F; d ¨ Án f'kZr  djr k g¨ fd  lexz j kf'k esa  la?kV d  j kf'k d k vu qikr 
1 @6  gSA 

 

vkj s[k eas lcls cM+k oÙ̀kka'k O;; d h lokZf/kd  egRoiw.kZ en  d ¨ r Fkk Ø e ls ?kV rs gq, 
o`Ùkka'k Ø e'k% en ¨a d s ?kV r s gq, egÙo d ¨ Án f'kZr  d jrs gSaA  vU; 'kCn ¨a e sa vkj s[k e sa 
V sYkhfot u  foKkiu  ls lEcfU/kr  o`Ùkka'k lcls cM+ k gS] vFkkZr ~ O;kikfj d  Áfr "B ku 
V sYkhfot u  foKkiu  d ¨ vU; foKkiu  ek/;e¨a d h r qYku k esa Js"B r e eku r k gSA egRo d s 
vu qlkj  Ø e eas n wlj k LFkku  v[kckj h foKkiu ä d k gS] r Ri'pkr~ [¨Yk Áfr Li/kkZv¨a eas 
leFkZu  j kf'k d k r Fkk lcls d e egRo ^vU;* foKkiu ek/;e¨a d k gSA 

15-4-1-5 vko`fÙk cgqÒqt & cgqÒqt  ls gekj k vk'k; ,d  ,slh  T;kfer h; vkÑ fr  ls gS] 
ft lesa vusd  Òqt k;sa g¨r h gSa] r r k vkÑ fr cUn  g¨r h gSA Li"V  gS fd vko`fÙk cgqÒqt Òh 
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,d  vusd ¨a Òqt kv ä okYkh c Un  vkÑ fr  g¨XkhA 

 vko`fÙk cgqÒqt  fu feZr  dju s d s fYk;s gXe oXkZUr j ä d s e/; eku ¨a d ¨ X-v{k ij  r Fkk 

vko`fÙk;¨a d ¨ Y-v{k ij  vafd r  d jrs gSaA oXkZUrj  d s e/; eku  ls r kRi;Z oXkZUr j lhekv ä 
d s ek/; ls gSA  

 

e/;eku ¨a ,oa vko`fÙk;¨a ds laXkr eku ä d ¨ XkzkQ ij  fcUn qv ä d s : i esa vafd r  d jus ds 
ckn  mUgsa Ø e ls lh/kh js[kkv¨a d s } kj k t ¨M+ fn ;k tkr k gSA bl Ád kj  t ¨ ÁÑ fr  ÁkIr 
g¨r h gS] og vusd ¨a Òqt kv¨a okYkh vkÑ fr  r ¨ gS] ijUrq cUn  u gÈ gS] oju~ ;g ck;¨a r Fkk 
n kfgu h v¨sj  [kqYkh gSA 

vkÑ fr  d ¨ cUn dj us ds fYk;s ge ÁFke oXkZUr j ls igY¨ ,d  v©j oXkZUr j Y¨rs gSaA 
oXkZUr j  d s e/;eku  r Fkk vko`fÙk 'kwU; d ¨ xzzzkQ eas v afd r  d jus ij  ge as  

X-v{k ij fcUnq ÁkIr g¨ t kr k gS] ftls lh/kh js[kk esa t ¨M+u s ij  vkÑ fr  ck;È v¨j  cUn 
g¨ t kr h gSA vkÑ fr  d ¨ n kfgu h v¨j cUn  d ujs d s fYk;s Òh blh ÁfØ;k d ¨ viu k;k 
t kr k gSA 

vko`fÙk cgqÒqt  r Fkk X-v{k d s e/; {¨«kQYk vkad M+¨a d h d qYk la[;k d ¨ Án f'kZr  dj r k 
gSA 

15-4-1-6  vko`fÙk oØ & 

vko`fÙk oØ r Fkk vko`fÙk cgqÒqt  cu kus d h leLr  ÁfØ ;k iw.kZr ;k leku  gSA ;gka Òh X - 

v{k ij  oXkZUrj ä d s e/;eku ¨a d ¨ r Fkk Y- v{k ij  vko`fÙk;¨a d ¨ vafd r  d jr s gSaA ÁkIr  
fcUn qv ä d ¨ ,d  lrr  oØ  ls t ¨M+ n su s ij  vko`fÙk oØ  ÁkIr  g¨ t kr k gSA 
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 vko`fÙk oØ  okLr o eas vko`f Ùk fcUn qv ä vFkkZr ~ xzkQ ij  vafd r  fcUnqv¨a d k Áo`fÙk iFk gS & 
vU; 'kCn ¨a esa ;g vko';d u gÈ gS fd vkjs[k d k ÁR;sd  fcUnq vko`fÙk oØ  ij  fLFkr  g¨A 
vko`fÙk oØ ] vkad M+¨a ls lEcfU/kr  cgqr  lkj h t ku d kjh n sus eas lgk;d  g¨rs gSaA vko`fÙk 
oØ  d ¨ ns[ku s ek«k ls ges a  pj j kf'k d s ifj lj ] vf/kdr e vko`fÙk okYkk pj j kf'k d k eku ] 
vko`fÙk;¨a ds lad sUæ .k d h fLFkfr  vkad M+¨a d k vuqekfur  v©lr bR;kfn  t kud fj;ka ÁkIr  
g¨ t kr h gSaA 

 

vk;r  fp«k r Fkk vko`fÙk cgqÒqt  d h Òk¡fr  gS] vko`fÙk oØ r Fkk X-v{k d s e/; {¨«kQYk 
vkad M+¨a d h d qYk la[;k d ¨ Án f'kZr  dj r k gSA vko`fÙk oØ  d ¨ fofÒé pj j kf'k;¨a d s eku ¨a 
d h vko`fÙk; ä d ¨ vu qekfu r d ju s d s fYk;s Á;qä fd ;k t k ldr k gSA 

15-4-1-7 lap;h vko`fÙk oØ & 

lap;h vko`fÙk d k vFkZ gS&vko`fÙk;¨a d k ;¨XkA vko`fÙk;¨a d k ;¨Xk n ¨ Ád kj  ls Kkr  fd ;k 
t k ldr k gS 1- Å ij 2- u hps lsA vko`fÙk;¨a d k ;¨Xk Å ij ls Yksu s ij  ÁkIr  lap;h 
vko`fÙk;¨a d k Ø e o)Zeku  g¨r k gS] vr % bUgsa o)Zeku  vFkok vkj ¨gh lap;h vko`fÙk d grs 
gSaA bld h Ád kj vko`fÙk; ä d k ;¨Xk lkfj .kh eas u hps ls Y¨u s ij ] t ¨ lap;h vko`fÙk;¨a 
ÁkIr  g¨r h gSa] bu d k Ø e gzkleku  g¨r k gS r Fkk bUgsa gzkleku  vFkok voj ¨gh lap;h  
vko`fÙk;ka d grs gSaA  

15-5 vH;kl Á'u 

15-5-1  Yk?kq mÙkjh; Á'u 
Á'u  1  & fu Eu  ij  fV Ii.kh fYkf[k;s & 

    1 & n .M ,oa o`Ùk fp«k 
    2 & ikbZ xzkQ 
    3 & Ár hd  xzzkQ 
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Á'u  2  & vkad M+¨a d ¨ fd l fof/k;¨a } kj k Án f'kZr  fd;k t k ldr k gS \ 
15-5-2  cgqfodYih; Á'u 
1 -xzkQh; fof/k ls vkad M+sa & 

(A)  lqc¨/k cur s gSa 

(B)  Lej .kh; cu rs gS 

(C)   vkd "kZd  cur s gSa 

(D)  mi;qZä lÒh 

Ans. � (C) 

15-6   lkjka'k 

 vUr  eas ;g d gk t k ldr k gS fd  lkaf[;d h; vkad M+¨a d ¨ fp«k } kj k xzkQh; fu : i.k 
d jus ls ;g vf/kd  lj Yk v©j  lxzká  cu  t krs gSaA fp«k¨a } kj k Án f'kZr  vkadM+sa d fB u 
Áfd ;k ls lj Yk ÁfØ ;k esa ifj ofr Zr  g¨ t kr s gSaA 
vr % ;g bd kbZ vki lÒh d s fYk, vR;Ur  egRoiw.kZ gSA 
 

15-7 lanÒZ xzzUFk 

1. Bose, D., (2003), An Introduction to Mathematical 

Economics, Himalaya Publishing House. 

2. Bhardwaj, R. S. (2000), Mathematics for Economics and 

Business, EXcel Books. 

3. Singh, S. P. (2010), Principales of Statistic, S & Chand 

Publishing House. 

4. Kumar, Anil (2008), Statistical Research Methodology, Aifa 

Publishing House. 

  

15-8 fucU/kkRed Á'u 

 
1 -fu Eu kafd r  vkad M+¨a d ¨ mi;qä vkjs[k d s } kj k n 'kkZb;s & 
 
O;; dh ensa ifjokj A-ifjokj B-Ò¨tu   15 0   2 50 

d iM+k 7 5   20   ed ku  fd jk;k  6 0  10 0 

fct Ykh r Fkk b±/ku     4 0 5 0 
vU;               5 7  2 00 
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2 fu Eu fYkf[kr  lkfj .kh ,d  egkfo|kYk; eas 1 9 6 5 ] 196 8  ,oa 1 9 70  d h fofÒé ij h{kkv¨ a 
eas lfEefYkr  g¨u s okY¨ fo|k fFkZ;¨a d h la[;k Án f'kZr  dj r h gS \ 
 

 ijh{kk  Nk«k ä dh la[;k ¼ijh{kk esa cSBus okY¨½ 
 1965              1980                 1984 
ch-,- 2 00 3 00   4 00 
ch-d ke- 1 00 1 25 1 50 
ch-,l&lh- 1 50 2 50 4 00 

3 -fu Eu kafd r  vkad M+¨a d ¨ vk j s[k¨a d s } kj k Án f'kZr  d hft, \ 

 
o"kZ 1 97 7 1 97 8 1 97 9 1 98 0 1 98 1 1 98 2 

fu ;kZr  ¼dj ¨M+ #-½  7 0 8 0 8 5 8 0 9 0 1 10 
vk;kr  ¼d j ¨M+ #-½  6 5 8 5 7 2 8 5 8 5 1 02 

 
4 - fu Eu kafd r  vkad M+¨a d ¨ o`Ùk fp«k } kj k Án f'kZr  d hft, & 
 

o"kZ vu kt fr Ykgu Xék d ikl 
1 96 3&6 4 3 38 0 1 55 3 68 8 52 
1 96 4&6 5 4 23 9 2 20 4 46 8 10 
1 96 5&6 6 3 96 0 2 00 5 10 8 40 

 
5 -fu Eu kafd r  lead ¨a d h lgk;r k ls vko`f~r  cgqÒqr  fu feZr  d hft, & 
 

ewY; ¼: i;s esa½  0 &1 0 1 0&20 2 0&30 3 0&40 4 0&50 6 0&70 

O;fä;¨a d h la[;k 3 1 0 1 4 2 4 1 7 1 43 
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ikB~;Øe lfefr 

Áks0 fxfjtk Álkn ik.Ms]   Áks0 e/kqckyk] 
funs”kd lekt foKku fo|k”kk[kk]  vkpk;Z] vFkZ”kkL= foHkkx] 
mÙkjk[k.M eqDr fo”ofo|ky;]  bafnjk xkW/kh eqDr fo”ofo|ky;] 
gY}kuh] uSuhrky   ubZ fnYyh 

Áks0 ,e0 ds0 /kMksfy;k] Áks0 vkj0 lh0 feJ 
vkpk;Z] vFkZ”kkL= foHkkx]        funs”kd okf.kT; ,oa ÁcU/k fo|k”kk[kk] 
o/kZeku egkohj [kqyk fo”ofo|ky;] fo”ks’k vkeaf=r lnL; 
dksVk] jktLFkku mÙkjk[k.M eqDr fo”ofo|ky;] gY}kuh 

Áks0 ,l0 ih0 frokjh]                        MkW0 vfersUæ flag 
vkpk;Z] vFkZ”kkL= foHkkx]   vFkZ”kkL= foHkkx 
MkW0 vkj0 ,e0 ,y0 vo/k fo”ofo|ky;]  mÙkjk[k.M eqDr fo”ofo|ky;] 
QStkckn m0 Á0 gY}kuh] uSuhrky 

ikB~;Øe la;kstu ,oa laiknu 
MkW0 vfersUæ flag  
vFkZ”kkL= foHkkx 

mÙkjk[k.M eqDr fo”ofo|ky;] 
gY}kuh] uSuhrky 

bdkbZ ys[ku
bdkbZ ys[kd   bdkbZ la[;k   bdkbZ ys[kd        bdkbZ la[;k

MkW- oh- ds- fuxe    1,2,3,4 
vflLVsUV izksQslj  
vFkZ”kkL= foHkkx 
bZ-lh-lh- 
bykgkckn] m- Á-  

MkW- vafdrk xqIrk                    5,6,7,8  

vflLVsUV izksQslj]       19,20,21,22 
vFkZ”kkL= foHkkx] 
egkRek xk¡/kh dk”kh fo|kihB 
okjk.klh] m-iz- 

MkW- vukfedk pkS/kjh        9,10,11,12, 
vflLVsUV izksQslj]               26,27 
vFkZ”kkL= foHkkx   
okbZ-Mh-ih-th- dkyst 
y[kheiqj [khjh] m- Á- 
 

MkW- eksfudk esgjks=k           13,14,15 
vflLVsUV izksQslj]  
vFkZ”kkL= foHkkx] 
vkbZ-vkbZ ih-,e- dkWyst  
bykgkckn] m- Á - 

MkW- ,l- oh- jkor           16,17,18, 

vfLkLVsaV izksQslj]      28,29 
vFkZ”kkL= foHkkx] 
,u- vkj- bZ-lh-ih-th- dkyst 
[kqtzk] m-iz- 

Áks- vkj- ih- lsu      23,24,25    
izksQslj]  
vFkZ”kkL= foHkkx 
egkRek xk¡/kh dk”kh fo|kihB 
okjk.klh] m- Á-   
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bl lkexzh ds fdlh Hkh va”k dks mÙkjk[k.M eqDr fo”ofo|ky;] gY}kuh dh fyf[kr vuqefr 
ds fcuk fdlh Hkh :i esa vFkok fefe;ksxzkQh pØeqæ.k }kjk ;k vU;= iqu% çLrqr djus dh 
vuqefr ugha gSA 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 



        

             mÙkjk[k.M eqDr fo'ofo|ky;] 
gY}kuh         

 

ifjek.kkRed fof/k;k¡ 
(Quantitative Methods) 

,e,bZlh & 104 (MAEC – 104) 

Hkkx 2 (Part 2) 

fo"k;&lwph 

[k.M& 5- varj lEcU/kh vo/kkj.kk (Concept of Differential)      i`"B la[;k 

bdkbZ& 16- laxkeh mRiknu Qyu vkSj izes;            358&378 
(Concurrent Production Function and Theorem) 

bdkbZ& 17- dkWc Mxyl mRiknu Qyu               379&399 
(Cobb-Douglas Production Function) 

bdkbZ& 18- f}rh; pj.k varj lEcU/kh lehdj.k      400&422 
(Second Order Difference Equation) 

[k.M& 6- dsUnzh; izòfRr dh eki] vifdj.k] fo"kerk]      i`"B la[;k 
ifj?kkr rFkk i`Fkq'kh"kZRo 
(Measures of Central Tendency, Dispersion, Skewness, Moments and Kurtosis) 

bdkbZ& 19- dsUnzh; izo`fRr dh ekisa            423&456 
(Measures of Central Tendencies) 

bdkbZ& 20- vifdj.k rFkk mldh ekisa           457&485 
(Dispersion and its Measures) 

bdkbZ& 21- fo"kerk                 486&498 
(Skewness) 

bdkbZ& 22- ifj?kkr rFkk i`Fkq'kh"kZRo            499&519 
(Determinants) 

[k.M& 7- vk¡dM+ksa dk fo'ys"k.k% izrhixeu ,oa lglEcU/k      i`"B la[;k 
(Analysis of Data: Regression and Correlation) 

bdkbZ& 23- f}pj vk¡dM+ksa dk fo”ys’k.k& izrhixeu fo”ys’k.k     520&555 
(Analysis of Bivariate Data- Regression Analysis) 

bdkbZ& 24- lglEcU/k fo”ys’k.k           556&594         
(Correlation Analysis) 

bdkbZ& 25- vUrjx.ku ,oa ckâ;x.ku        595&630 
(Interpolation and Extrapolation) 

[k.M& 8- lwpdkad] izfrp;u] izkf;drk ,oa f}in izes;     i`"B la[;k 
(Index Number, Sampling, Probability and Binomial Theorem) 

bdkbZ& 26- lwpdkad            631&666 
(Index Number) 



bdkbZ& 27- izfrp;u ds fl)kUr vkSj dky Js.kh fo”ys’k.k     667&713 
(Theory of Sampling and Time-Series Analysis) 

bdkbZ& 28- izkf;drk ds fl)kUr          714&752 
(Theory of Probability) 

bdkbZ& 29- f}in izes;                753&789 
(Binomial Theorem) 
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bdkbZ  16 lekaxh mRiknu Qyu vkSj izes; 

 

16-1 & izLrkouk 

16-2 & mnns”; 

16-3 & mRiknu Qyu dk vFkZ 

16-4 & mRiknu Qyu dh ekU;rk;sa ,oa fo”ks’krk;sa 

16-5 & mRiknu Qyu ds izdkj 

16-6 & lekaxh mRiknu Qyu ds fofHkUu Lo:i  

16-7 & lekaxh mRiknu Qyu dk fp=ksa ls fu:i.k 

16-8 & lekaxh mRiknu Qyu ij vk/kkfjr izes; 

16-9 & izfrLFkkiu yksp 

16-10 & lekaxh mRiknu Qyu ds egRo rFkk mi;ksx 

16-11 & egRoiw.kZ lekaxh mRiknu Qyu 

16-12 & lkjka”k 

16-13 & “kCnkoyh  

16-14 & y?kq mRrjh; iz”u 

16-15 & nh?kZ mRrjh; iz”u 

16-16 & lUnHkZ xzzUFk lwph 
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16-1 izLrkouk   

vFkZ”kkL= d s v/;;u  esa  r Fkk fo”k s’k r kSj  ij  “kks/kd k;Z esa v kWd M+ksa d k vR;kf/kd  egRoiw.kZ 

r Fkk fu .kkZ;d  mi;ksx gksr k gS D;ksafd  vk Wd M+ks d s Å ij  gh leLr  fo”ys’k.k ,oa  fu ’d ’kZ 

vk/kkfj r  gksrs gSaA vkWd M+ksa d k leqfpr  mi;ksx vFkZ”kkL= d s v/;;u esa fd ;k t k ldsA 

blds fy;s vko”;d  gS fd  vkWd M+ksa d k lad yu  r Fkk izLr qr hdj .k oSKkfud  r kSj  rj hd ksa 

ls fd ;k t k;sA iwoZ d h bd kbZ esa blh lUn HkZ esa O;kid v/;;u  fd ;k X;k gSA 

vFkZ”kkL= esa ifj ek.kkRed  fof/k;ksa d k iz;ksx vFkZiw.kZ r Hkh gks ldr k gS t cfd 

vkWd M+ksa d k lad yu  r Fkk izLr qr hdj .k leqfpr  r kSj  ij  fd ;k X;k gksA vFkZ”kk L= dbZ 

egRoiw.kZ mRikn u  Qyu ksa d k v/;;u  Hkh vkWd M+ksa ij  gh vk/kk fj r  gSA or Zeku  bZd kbZ e sa 

mRikn u  Qyu  d h fofHkUu vo/kkj .kvksa d s ckjs esa ,oa [kkl r kSj ij  laekXh mRikn u 

Qyu  r Fkk mlls lEcfU/kr  izes;ksa d k v/;;u  fd ;k t k;sXkA 

 mRikn u  Qyu  esa mRikn u  d s lk/ku ksa r Fkk mu d s vki lh lEcU/kksa ,oa r r ~ i”pkr~ 

lk/ku ksa d s m Rikn u  ij  izHkko d k v/;;u  fd ;k t kr k gSA ;kfu  vkXr  ¼bu iqV ½ r Fkk fu XZr 

¼vkmV iqV ½ eas D;k lEcU/k LFkkfir  gks j gk gS bu lEcU/kksa d s vk/kkj ij mRiknu  Qyu ksa 

d h izd `fr  r Fkk fo”ks’kr k;sa fu /kkZfjr  gksr h gS ftu  d k O;kid  v/;;u  orZeku  esa O;kid  

r kSj  ij  fd ;k t k;sXkA 

16-2 mn~ns”;  

or Zeku  bd kbZ esa fu Eu  mn ~n s”;ksa d k v/;;u  fd ;k t k;sXkk & 

 mRikn u  Qyu  D;k gksr k gS\ 

 mRikn u  Qyu  d h ekU;r k;sa r Fkk fo”ks’kr k;sa d kSu &d kSu  lh gS\ 

 egRoiw.kZ mRikn u  Qyu  d kSu&d kSu  ls gS\ 

 lekaxh mRikn u  Qyu  ls D;k r kRi;Z gS\ 

 lekaxh mRikn u  Qyu  d h fo”ks’kr k;sa d kSu &d kSu  lh gS\ 

 lekaxh mRikn u  Qyu  ls lEcfU/kr  d kSu&d kSu  lh izes; gS r Fkk bu d ks fd l izd kj   

   fl) fd ;k t k ldr k gS\ 

 lekaxh mRikn u  Qyu  d k vFkZ”kkL= d s v/;;u  esa D ;k egRo r Fkk mi;ksx gS\ 
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16-3 mRiknu Qyu  

mRifÙk d s fu ;eksa d h O;kid  foospu k mRikn u  Qyu  d s fo”ys’k.k ls  gh vkj EHk gksr h gSA  

mRikn u  izfØ;k esa mRikn u ds lk/ku ksa d h lgk;r k ;kfu  vkn k ;kfu  bu iqV d gk t kr k gS 

r Fkk ft l oLr q d k mRiknu  gksr k gS mls izn k ;kfu  vkmV iqV  d gr s gSA vkn k r Fkk iznk 

d s e/; r d u hd h lEcU/k d ks mRikn u  Qyu  ls O;Dr  d jrs gSA vFkok vXkr ks ¼bu iqV ½ 

r Fkk fu XZr ksa ¼ ¼vkÅ V iqV ½ d h ek=kvksa d s e/; Qyu kRed  lEcU/kksa d ks mRikn u Qyu 

O;Dr  d jr k gSA 

t Sls  Q = f (L,K) 

t gk¡ Q =  mRikn u ] f = Qyu   L = Je K = iw at hA 

;g mRikn u  Qyu  ek= mRikn u  d s n ks lk/ku ksa Je r F kk iwat h ij  gh fu HkZj  gSA  

izks0  okV lu  d s vu qlkj ]  ^^fd lh QeZ d h HkkSfr d vkXkr ksa r Fkk mRikn  d h HkkSfrd  ek=k 

d s chp d s lEcU/k d ks mRik n u  Qyu  d grs gSA** 

izks0  lSE;wylu  d s vuqlkj ] ^^ mRikn u Qyu og rd u hd h lEcU/k gS t ks ;g cr kr k gS 

fd  vkXkr ksa d s izR;sd  fo”ks’k  lewg } kj k fd ru k mRiknu  fd ;k t k ldr k gSA ;g lEcU/k 

fd lh fn ;s gq;s r d u hd h Kku  ds Lr j  d s fy;s O;Dr  fd ;k t kr k gSA** 

16-4 mRiknu Qyu dh ekU;rk;sa ,oa fo”ks’krk;sa  

 mRikn u  Qyu  r Hkh lqpk:  : Ik ls fØ ;k”khy j gr k gS t cfd  fu Eu  ekU;r kvksa d k ikyu 

gks j gk gks&  

 mRikn u  Qyu  ,d  fu f”pr  le; ls lEcfU/kr  gksr k gSA 

 lk/ku ksa d h d her  r Fkk rd u hd h esa d ksbZ ifj orZu  ugha gksu k pkfg;s aA  

 QeZ d k ykxr  O;; fn ;k gqvk gSA 

 Je le: i gS r Fkk iwat hXr  bZd kbZ esa fn ;s le; esa â kl u gha gks j gk gSA 

;g mij ksDr  ekU;r k;sa lekaxh mRikn u  Qyu  lesr  lHkh mRikn u  Qyu ksa d h gSA blh 

izd kj  lHkh mRikn u  Qyu ksa d h d qN lkekU; fo”ks’kr k;sa gksr h gS t ksfd  fu Eu or ~ gS& 

 mRikn u  Qyu  mRikn  r Fkk lk/ku ksa d s e/; Qyu kRed  ,oa r d u hd h lEcU/k LFkkfir  

d jrs gSA  
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 mRikn u  Qyu  ewY; fuj is{k gksr k gS ,oa Qyu  d h d ksbZ Hkh ekSfnzd  fo”ks’kr k ugha gksr h 

gSA vFkkZr  Qyu  d k lEcU/k d soy mRikn u  d h HkkSfrd  ek=k ls gSA 

 mRikn u  ds lk/ku ksa d ks ,d  nwlj s ds fy;s izfr LFkkfi r  fd ;k t k ldr k gSA 

 ewy r Fkk mRikn u  Qyu vkfFkZd  vo/kk.kk d s ct k; bat hft ;fj aX d h vo/kkj .kk eku h 

t kr h gSA 

 mRikn u  Qyu  LFkSfr d  vFkZ”kkL= d k fo’k; gS D;k saf d  ;g lk/ku ksa d h d her  r du hdh 

Kku  d k Lrj  ,oa le;kof/k d ks fu f”pr  eku dj  d k;Z d jr k gSA 

16-5 mRiknu Qyu ds izzdkj   

lk/ku ksa d h fLFkj r k ,oa ifjor Zu ”khyr k d s vk/kkj  ij  mRikn u  Qyu  n ks izd kj  d s gksr s gS 

& 

¼v½ ifj or Zu ”khy vu qikr  d k fu ;eA 

¼c½ iSeku s d s izfr QyA 

¼v½ ifjorZu”khy vuqikr dk fu;e & ifjorZu ”khy vu qikr  ds fu ;e d k ^^ Law of 

Variable Proportions **  d grs gS ;g mRikn u  Qyu  vYid ky esa gh ykXw gksr k gSA 

bl mRikn u  Qyu  ds vUr ZXr  ,d  lk/ku  d ks fLFkj  j [kd j  n wljs lk/ku  d ks ifj or Zu ”khy  

cu k;k t kr k gSA bls âkleku  izfr Qy d k fu ;e Hkh d grs gSA 

Ekk”kZy u s âkleku  izfr Qy ds fu ;e d ks ek= d `f’k r d  gh lhfer  j [kk ij Ur q vk/kqfud 

vFkZ”kkfL=;ks a d s vu qlkj  ;g lHkh {ks=ksa e sa ykXw g ksr k gSA  

;fn  iwat h d ks fLFkj  fd ;k t k;s ,oa Je d h ek=k esa ifj orZu  fd ;k t k;s r ks bl mRikn u 

Qyu  esa r hu  fLFkfr ;k¡ ;k pj .k izkIr  gksr s gSA 

¼!a½ izFke pj .k esa d qy mRikn u  c<r h gq;h n j  ls izkIr  gksr s gS lkFk gh lhekar  r Fkk 

vkSlr  mRiknu  Hkh c< rs gSaA 

¼!!½ f}r h; pj .k d qy mRikn u ?kVr h gq;h n j ls c<+r k gS r Fkk vf/kd r e gks tkr k gSA 

lhekar  mRikn u  fXkjr k gS r Fkk vkSlr  mRiknu  ds cj kcj  gks t kr k gSA mRikn u  d h n `f’V 

ls ;gh vu qdwy pj .k gksr k  gSaA 

¼!!!½ r hljs pj .k esa d qy lhekar  r Fkk vkSlr  mRiknu  lHkh fXkj rs gSA 
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¼c½ iSekus ds izfrQy & iSeku s d s izfr Qy d ks vaxzst h �Return to Scale� d gr s gS 

;g mRikn u  Qyu  n h?kZd ky esa ykXq gksr k gS r Fkk mR ikn u  d s lHkh lk/ku  ifj or Zu ”khy 

gksr s gSA ;g iSeku s d s izf r Qy r hu  izd kj  ds gksr s  gS ft u ds ckj s esa  foLr kj  ls ppkZ 

bd kbZ esa vkx s d h t k;sXkhA 

16-6 lekaxh mRiknu Qyu 

bl mRikn u  Qyu  d ks le: i mRiknu  Qyu Hkh d grs gS vaxzst h esa bls 

�Homogenous Production Function� d gr s gSA lekaxh mRikn u  Qyu  ds 

egRoiw.kZ mRikn u  Qyu  gS r Fkk vFkZ”kkL= d s v/;;u  esa bld k O;kid  mi;ksx gksr k gSA 

;fn  fdlh mRiknu  Qyu esa lHkh vkXr ks d ks m xq u k c<+k fn ;k t k;s r Fkk fu XkZr  ;k 

mRikn u  Hkh m d h fd lh ?kkr  ds xqq.ku  ds : i esa c< + t kr k gS r ks mRikn u  Qyu  d ks 

lekaxh mRikn u  Qyu  d gr s gSA Xkf.kr h; : i esa bls fu Eu  : i esa O;Dr  d j  ld rs gSaA 

Q =  f  ( L, K ) ------------------------------------(i) 

;fn  vkXkr ksa d ks m xqu k c< +k;k t k;s r ks u ;k mRikn u Qyu   

P = f (mL, mK) -----------------------------------(ii) 

;fn  P = �� f (L, K) -----------------------------(iii) 

bl izd kj  vkXkr ksa d ks m Xqu k c<+ku s ij  ;fn  mRikn u  d ks m d h ?kkr  K d s : Ik esa vXkj  

O;Dr  fd ;k t k lds r ks mRikn u  Qyu  lekaxh ;k le: i gksr k gSA m d h ?kkr  K 

^^le: ir k d h d ksfV ** d gykr h gSA ;gkW m d ksbZ okLr fod  vad  gS r Fkk K ,d  fLFkj 

j kf”k gSA ;g mRikn u  Qyu  K d ksfV  d k lekaxh mR ikn u  Qyu  gSA 

bl mRikn u  Qyu  esa n ks egRoiw.kZ r F; gS igyk ; g gS fd  m iwj h r j g xqq.ku [kaM d h 

izfØ ;k d s ek/;e ls Qyu  d s ckgj  fu d kyk t k lds r Fkk n wlj k ;g d h m d h ?kkr  K 

iwj h r j g ls mRikn u  Qyu d h izd`fr  d ks O;Dr  djr h gSA 

;fn  K=1 ] r ks mRikn u Qyu  izFke d ksfV  d k lekaxh mRikn u  Qyu  gksXkkA ft ls 

j s[kh; : i ls le: i mRikn u  Qyu  Hkh d grs gSA  
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;fn  K=2, r ks mRikn u  Qyu  f} r h; d ksfV  d k le: i mRiknu  Qyu  gksXkkA blh 

izd kj  K= n gksu s ij  mRikn u  Qyu  n d ksfV  d k le: i mRiknu  Qyu  gksXkkA 

Lkekaxh mRikn u  Qyu  d ks fu Eu  mn kgj .kksa ls vkSj  Hkh csgr j  le>k t k ldr k gSA 

mn kgj .k ua0  1 ] z = f (X ,y) = ���� � ���� � ����  

fl) d hft ;s fd  ;g lekaxh mRikn u  Qyu  gS r Fkk bld h d ksfV  Hkh Kkr  d hft;sa\ 

gy & ;fn  vkXkr ks d ks m ls Xqq.kk fd ;k t k;s r ks  

  f (mX , my) = �����	� � �����	���	� �����	�
            = ������ � ������ �������
                                        = ������� � ���� � ���) 

                                        = m  ����� � ���� � ���
            = m.f (X, y) = mz 

 pwWfd  bls f (mX , my) = m (X , y) d s : i esa O;Dr  fd;k t k ld r k gS vr % ;g 

lekaxh mRikn u Qyu gS ,oa m d h ?kkr  K d k eku  ;gkW ij  ^1* gSA vr % le:ir k d h 

d ksfV  Hkh ,d  gksXkhA 

mn kgj .k ua0  2  & z = f (X , y) = 
��
��

fl) d hft ;s fd  ;g ,d  lekaxh mRikn u  Qyu  gS rFkk bld h d ksfV  Hkh Kkr  dhft ;s\ 

gy & vkXkr ksa d ks m ls  xqqq.kk d j us ij   

   f (mX , my) = 
�����
�����

                                                  = 
����
���� = 

�
�
��
�� = �	� ��

��

   f (mX , my) = �	� f (X, y) = �	�z 

vr % ;g ,d  lekaxh mRik n u  Qyu  gS r Fkk bld h d ksfV  ^&1* gSSA 

 

 



प�रमाणा�मक �������                                                               MAEC104 

उ
राखंड मु� िव�िव�ालय                                                                   �	��

16-7 lekaxh mRiknu Qyu ds fofHkUu Lo:i  

lekaxh mRikn u  Qyu  ds izd kj  r Fkk iz— fr  m d h ?kkr  K ij  fu HkZj  djr h gS ft lds 

vk/kkj  ij  izfr Qy fu /kkZfjr  gksr s gS r Fkk mu d s Å ij  mRikn u  Qyu  d k Lo:i fu HkZj 

d jr k gS t ks fd  fu Eu or~ gS& 

 ;fn  �� esa K = 1 r ks iSeku s ds fLFkj  izfr Qy izkIr  gksXksaA ,sls mRikn u  Qyu  d ks 

izFke d ksfV  d k le: i mRikn u  Qyu  d grs gSA bls js[kh; : i ls le:i mRikn u 

Qyu  d s u ke ls Hkh t ku k t kr k gSA bl mRikn u  Qyu  d h eq[; fo”ks’kr k ;g gksr h g S 

fd  ;fn  mRikn u  ds lk/ku ksa d ks ft r u s xqqu k c<+k;k t kr k gS mRikn u  Hkh mlh vu qikr  esa 

c< +r k gSA ;fn  vkXkr  n qXku h d j  n h t k;sa r ks fu XZr  Hkh n qXku h gks t k;sXkhA 

 ;fn  �� esa  K > 1 r ks iSeku s d s c< +r s gq;s ;kfu  o`f)eku  izfr Qy izkIr  gksXsa r Fkk 

mRikn u  Qyu  d k Lo: i o`f)eku  izd kj  d k gksXkA blds vUr ZXr  vkXkr ksa es a o`f) d h 

r qyu k esa fu XkZr  esa o`f) vf/kd  vuqikr  esa gksr h gSA ;kfu  vXkj  vkXkr ksa esa n qXku h of̀) d j 

n h t k;s r ks fu XkZr  esa o`f) n qXku h ls vf/kd  gksXkhA  

 ;fn  �� esa K < 1 r ks iSeku s ds c< +r s gq;s ;kfu  âkleku  izfr Qy izkIr  gksXksa r Fkk 

mRikn u  Qyu  d k Lo: i âkleku  izd kj  d k gksXkA blds vUr XZr  vkXkr ksa esa o`f) d h 

r qyu k esa fu XZr  esa o`f) d e vu qikr  esa gksr h gSA ;fn  vkXr ksa d ks n qXku s ls c< +k;k Xk;k gS 

r ks fu XkZr  esa o`f) n qXkus ls d e gksXkhA 

Lkekaxh mRiknu Qyu ,oa iSekus ds izfrQy 

iSeku s d s izfrQy mRiknu Qyu  d h n h?kZ d kyhu  izo`fr  d ks izn Zf”kr d jr s gSA n h?kZd ky 

esa iSeku  d s lHkh lk/ku  ifj orZu ”khy gksr s gSA lk/ku ksa esa gk su s okys ifj or Zu ksa d s d kj .k ls 

iSeku s ij  feyus okys izfrQyksa esas Hkh ifj or Zu vkr k gS r Fkk ;g izfr Qy c< +rs gq;s] ?kVrs 

gq;s r Fkk fLFkj  izd kj  d s gks ld r s gSA ft Ugsa lekaxh  mRikn u  Qyu  vu qlkj  fu Eu  izd kj 

ls le>k;k t k ld r k gS %& 

¼v½ iSekus ds o)Zeku izfrQy &;fn  mRifRr  d s lk/ku ksa esa ,d  fu f”pr  vuqikr esa o`f) 

d h t kr h gS ij Ur q blds d kj .k ls feyu s okyk izfrQy esa o`f) vf/kd  vu qikr  esa gk s 

t kr h gS r ks ;g c< +r s gq;s ;k  o)Zeku  izfr Qy d gyk;sXkk ;kfu 
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mRikn u  esa vu qikfrd  o`f)  lk/ku ksa d h ek=k esa vu qikfr d  o`f) vr % ;fn  mRikn u  ds 

lk/ku ksa esa 2 0  izfr ”kr  vu qikr  ls o`f) d h t k;s r ks mRikn u esa o`f) 2 0  izfr ”kr  ls 

vf/kd  gks t kr h gS r ks ;g o)Zeku  izfr Qy d k mn kgj.k gksXkkA  

fp= es a os j s[kk iSeku s d ks fu : fir  dj r h gS r Fkk X1,X2, X3, X4 mRikn u  d h Ø e”k% 

1 00 ] 200 ] 30 0 ] 40 0  bZd kbZ d ks fu : fir  d jrs gSA vr % Li’V  gS fd  mRiknu esa leku  

o`f) dj us gsr q mRifRr  ds lk/ku ksa esa o`f) d k vu qikr d e gksr k t k;sXk r Fkk le mRikn 

oØ ksa d s e/; n wj h fuj raj  ?kV r h t k;sXkhA 

;kfu  AB > BC > CD t ks fd  o)Zeku  izfrQy d ks fu : fir  dj r k gSA ;kfu  

� �
 � � 

 

 

 

 

 

 

 

 

 

¼c½ iSekus dk âkleku izfrQy 

blds vu qlkj  mRifRr ds lk/ku ksa d ks ft l vu qikr  esa c< k;k t kr k gS mld h r qyu k esa 

mRikn u  esa o`f) d e vuqikr  esa gksr h gS r Fkk X1, X2, X3, r Fkk  X4 le mRikn  oØ ksa 

d s e/; nwj h fu jar j  c<+r h t kr h gSA 

AB < BC < CD 

bl mRiknu  izfØ ;k esa m Rikn u  esa leku  o`f) vFkkZr  1 00  bd kbZ ds fy;s c< +rs gq;s 

lk/ku ksa d h vko”;d r k iM+sXkhA ;kfu  � � 
 � � 

L

S

O

A

B

D

X4

X3

X1

X2
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fp= es a os j s[kk 

iSeku s d ks fu: fir 

d jr h gS r Fkk 

X1,X2, X3, X4

mRikn u  d h 

Ø e”k% 1 00 ] 2 00 ] 3 00 ] 

4 00  bZd kbZ d ks 

fu : fir  dj rs gSA vr % 

Li’V  gS fd  mRikn u  esa leku  o`f) dj us gsr q mRifRr  d s lk/ku ksa esa o`f) d k  vu qikr 

c< r k t k;sXkk r Fkk le mRikn  oØ ksa d s e/; n wj h fu jr aj  c<r h t k;sXkhA 

¼l½ iSekus ds fLFkj izfrQy 

bl fu ;e d s vu qlkj  ;fn mRifRr  d s leLr  lk/ku ksa  d ks ,d  fu f”pr  vu qikr  esa c< +k;k 

t k;s ar ks mRikn u  Hkh mlh  fu f”pr  vu qikr  esa c< +r k gSA le mRikn  oØ ksa d s  e/; n wjh 

leku  cu h j gsaXh r Fkk mRikn u  esa izR;sd  100  bZd kbZ d h o`f) esa mRifRr  d s leku  lk/ku ksa 

d h vko”;d r k gksXkhA ;kfu   AB = BC = CD 

 

 

 

 

 

 

 

 

fp= es a os j s[kk iSeku s 

d ks fu : fir  d jr h gS r Fkk X1,X2, X3, X4 mRiknu  d h Ø e”k% 10 0 ] 20 0 ] 30 0 ] 40 0 
bZd kbZ d ks fu : fir dj rs gSA vr % Li’V  gS fd  mRiknu  esa leku  o`f) dj us gsr q mRifRr  

L

S

O

A

B

D

X4

X3

X1

X2

C

L

S

O

A

B

D

X4

X3

X1

X2

C
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d s lk/ku ksa esa o`f) d k vuqikr  leku  gh 
leku  j gsXkhA  

16-8 lekaxh mRiknu Qyu dk fp=ksa ds 

lekaxh mRikn u  Qyu  esa le mRikn  oØ
lk/ku ksa d s fofH kUu  la;ksx ls leku  Lr j  d
mRikn  oØ esa ifj orZu ls mRikn u  ds Lr
d ks fu : fir  d ju s gsr q mRikn  j s[kkvksa d h
o`f) d jus d k lEHkkfor  iFk gksr h gSA  
;fn  lHkh lk/ku  ifj oRkZu ”khy gksr s gS r ks 
;fn  ,d  gh lk/ku ifj or Zu ”khy r Fkk n
lk/ku  v{k ds lekUrj  gksrh gS ,oaa ;fn  l
j s[kk;s le js[kk;sa d gh t kr h gSA mRikn u
d jr h gS  bls fu Eu  r kSj  ij  izn f”kZr  fd ;
 

K   

iwat h 

  

  

M   

  

  

  

O 

 ;fn  mRikn u  ifj or hZ vuqikr  mRiknu  

lk/ku  v{k d s lekUrj  gksXhA fp= esa Je 
N mRikn  j s[kk gksXkhA 
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gh j gsXkk r Fkk le mRikn oØ ksa d s e/; nwj h ges”kk 

ds ek/;e ls fu:i.k  

oØ ksa d s ek/;e~ ls ;g izn f”kZr  fd ;k t kr k gS fd 
j  d k mRiknu d Sls fu : fir  fd ;k t k;s r Fkk le 

s Lr j  esa Hkh ifj or Zu  gksr k gSA mRikn u ds foLr kj 
sa d h eq[; Hkwfe d k gksXhA mRikn  j s[kk;sa m Rikn u  esa 

 r ks mRikn  j s[kk ;sa ewy  fcUn q ls gksd j  t krh gS ,oa 
Fkk nwlj k fLFkj  gksr k gS r ks mRikn js[kk ifj ofrZr 

fn  lk/ku  vu qikr esa ifj or Zu  fLFkj  j gr k gS r ks ;g 
kn u j s[kk;s mRikn u Qyu  ds Lr : i  d ks fu /kkZfjr 

d ;k t k ld r k gS& 

    N

    

Je L 

knu  Qyu  ds vUr XkZr  gS r ks mRikn  js[kk ifj ofr Zr 

Je ifj ofr Zr  lk/ku  r Fkk iwat h fLFkj  lk/ku gSA M 



प�रमाणा�मक

उ
राखंड मु�

;fn  n ksu ksa l

izR;sd  mRikn  j

mRikn u  Qyu  

r Fkk OS } kj k fu
 

क िविधयाँ                                                               

ु� िव�िव�ालय                                                                   

K   R 

iwat h 

  S

  

  

  

  

      

O Je L

ksa lk/ku  ifj orZu ”khy gS r ks mRikn  j s[kk ewy fcUn q 

n  js[kk ij  
�

 vu qikr  ,oa lhekar  izfr LFkkiu  d h n j  

u  lekaxh gS r ks mRikn  js[kk;sa lh/kh js[kkvksa d s : i

j k fu: fir  gSA 

K   R 

iwat h 

  S

  

  

  

  

      

O Je L
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Un q ls gksd j  t k;sXh r Fkk 

n j  Hkh fLFkj  gksXkhA ;fn  

: i esa gksXkh t ksfd  OR 
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  ;fn  mRiknu  Qyu  laekXh u gha gS r ks mRikn  js[kk;sa t Sls OR r Fkk OS Vs< +h&es< +h 

gksXkhA 

16-9 lekaxh mRiknu Qyu ij vk/kkfjr izes;   

lekaxh mRikn u  Qyu  ij  vk/kkfj r  izesa;ksa d ks izFke d ksfV  ds lekaxh mRikn u  Qyu  ds 

vu qlkj  fl) fd;k t k;sXk r Fkk r r~ i”pkr~ mUgsa vU; d ksfV  ds lekaxh mRiknu  Qyu ksa 

ij  ykXkw fd ;k t k;sXkkA 

izFke izes;&izFke d ksfV  d s lekaxh mRikn u  Qyu  d ks fu Eu  : i esa fy[kk t k ld r k gSA 

z = X P ���    ;k    z = y q ���
gy& pw¡fd  fn ;k mRikn u  Qyu  z = f (X , y) izFk e d ksfV  d k lekaxh mRikn u  Qyu 

gS vr %  

z = f (KX , Ky) = K.f (X,y) 

;fn    K = 
�
�   r ks                                                                                   

�
� f (X , y) = f  (1,

�
� ) 

f (X , y) = X f  (1,
�
� ) 

vr % f (X,y) = XP ���
blh izd kj  ;fn  K = 

�
�   r ks  

f��� 	 � = 
�
� f (X,y) 

f (X,y) = y f ��� 	 � = y q ���
blh rj g bl izes; d ks n d ksfV  d s lekaxh mRikn u Qyu  gsr q fu Eu or ~ : i esa O;Dr 

fd ;k t k ld r k gSA 

 z = ��
�� ��� =��q ���
mn kgj .k & z = f (X,y) = �����
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bld ks  X.P ��� d s : i esa f yf[k;saA  

gy&   f (X,y) = �����
 = ��

���

�

                      = X ��	�

���

�   (D;ksafd  2/3 = 1-1/3) 

vr % f(X,y) = X ���
�

�
 = X.P���

           t gk¡ P(X) = ���
�

�

f} r h; izes;& fn ;s X;s izFke d ksfV  ds lekaxh mRiknu  Qyu esa vkfJr  pj d k vkaf”kd  

vod yu  xqq.kkad   ¼Msj hosfV ~o;½ ¼ 
��
�� r Fkk 

��
��½ X ,oa y d s vu qikr  ds Qyu  gksr s gSA  

;fn  Z = f(X,y) 

gy % izFke izes; ls z = X P ���   

   
��
�� = P��� + �� ��� 
 ��� ��� ¼Xq.ku  fu;e ls½ 

    �� ��� t gk¡ P��� d k vod yu  Xqq.kkad    gSA 

          
��
�� = P��� + �� ��� 
 �� �

��
    

��
�� = P��� � �

�  �� ���
vr % 

��
��] X r Fkk y d s vu qikr  d k Qyu  gksXk r Fkk ;g “kwU; d ksfV  d k gksXkkA 

blh izd kj  z = X P ���
     

��
�� = 0 + X. �� ��� 
 ��� ���  

    
��
�� = X.�� ��� 
 ���

    
��
�� =   �� ���
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vr % 
��
��] X r Fkk y d s vu qikr  d k Qyu  gksXk r Fkk ;g “kwU; d ksfV  d k gksXkkA 

;fn  mDr  izes; d ks n d ksfV  ds lekaxh Qyu  d s fl) fd ;k t k;s r ks 

 
��
�� = n�	�P���� �	�
�� ���

N d ksfV  d k lekaxh mRikn u  Qyu  d k vkaf”kd  mRik n  (n-1) d ksfV  d k lekaxh mRikn u 

Qyu  gksXkkA 

blh izd kj  
��
�� = �	��� ���

r r̀ h; izes;& r`r h; izes; d ks vk;yj  izes; d s u ke ls Hkh t ku k t kr k gSA bl izes; d s 

vu qlkj  izFke d ksfV  ds lekaxh mRikn u  Qyu  d ks fu Eu  :i esa O;Dr  fd ;k t k ldr k 

gSA 

 X 
��
�� = y.

��
�� = z 

gy %  ;fn  z = f (X,y) 

f} r h; izes; ls 
��
�� r Fkk  

��
��  d k eku  X 

��
�� + y.

��
��   esa j [ku s i j 

=  X.[P��� - ��� 
�� �
�� ���] + y�� ���

=  X.[P��� - �
�� �
�� ���] + y�� ���

=  X.P��� = f (X,y) = z 

ft ls izFke izes; d s vu qlkj f (X,y) d s leku  d gk t k ldr k gSA 

;fn  mRikn u  Qyu  n d ksfV  d k lekaxh mRikn u  Qyu  gS r ks   

X 
��
�� + y.

��
�� = nz 

vFkZ”kkL= e sa vk;yj  izes; d k c<+k egRo gS bld s v u qlkj  ;fn  mRiknu  fLFkj  iSeku s ds 

izfr Qy ds vUr XkZr  gks j gk gks ,oa  ;fn  mRikn u  ds lk/ku ksa d ks mu d s lhekar  m Rikn  ds 

leku  HkqXr ku  fd ;k t k;s r ks dqy HkqXr ku dqy mRikn u  ds leku  gksr k gS ;kfu  d qy 

mRikn u  ek= lk/ku ksa d s HkqXkr ku  esa gh lekIr  gks t k;sXkkA 
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mn kgj .k& ;fn  d kWc MXkyl mRikn u  Qyu  d ks ;fn  fy;k t k;s 

  Q =A ���	�

                     L M �
 + K M �� = Q gksu k pk fg,A  

gy %   Q =A ���	�

     M�
 = 
��
��  = A � �	���	�

        M�� = 
��
��  = A ������	��	�

M�
 r Fkk  M�� d k eku  (L M �
 + K M ��) esa j [ku s ij  

=  L A � �	���	� + K A ������	��	�

=  [ A � ���	� + K A ������	���	�] 

= A����	� [�������  

= A����	�
t ks fd  Q ds cj kcj gSA vr % d kWc MXkyl mRikn u Qyu  vk;yj  izes; d s fu ’d ’kksZ d ks 

lgh fl) d jr k gSA 

16-9  izfrLFkkiu yksp  

fd lh Hkh j s[kh; lekaxh Q yu  Q = f (��	 ��) d h izfr LFkkiu  yksp ���r Fkk �� ds 

e/; fu Eu  lw= ls izkIr  d h t k ldr h gSA 

                � = 
�����
�������

       

 ���t gk¡ �� d s lkis{k Q d k vod yu  gSA                                                 

��  t gk¡ �� ds lkis{k Q d k vod yu  gSA                                                 

��� t gk¡ �� r Fkk �� ds lkis{k vo d yu  gSA 

mn kgj .k& mDr  lw= d s ek/;e ls d kWc MXkyl mRikn u  Qyu  d h izfr LFkkiu  yksp 

Kkr  d hft ;sa\ 

gy&  d kWc MXkyl mRiknu  Qyu 
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   Q =A ���	�                                                  

���= �� = 
��
��  = A �	���	�

���= �� = 
��
�� = A(1- ) �	��	�

,oa ��� = 
���
�����  

blds fy;s igy s 
��
�� = A �	���	�

iqu % K d s lkis{k vod yu  d jus ij  

���
�����  = A  (1- ) �	��	�

mDr  lehdj .k d k eku  lw= � = 
�����
�������

esa j [ku s ij  & 

 � = 
���
������������	��
�����
��
�����������	��
�������                                                  

�� ��= 1 

vr % d kWc MXkyl mRikn u  Qyu  d h yksp ,d  gksXkhA 

16-10  lekaxh mRiknu Qyu ds egRo rFkk mi;ksx  

Lkekaxh mRikn u  Qyu  r Fkk bld s Å ij  vk/kkfjr  izes;ksa d s mi;ksx  vFkZ”kkL = d s v/;;u 

esa cM+s gh egRoiw.kZ gSA bud k mi;ksx u  flQZ mRiknu  d h izfØ ;k esa fd ;k t k ldrk 

gS cfYd  bud k iz;ksx for j.k r Fkk vkfFkZd  lao`f) ,oa fod kl ds {ks= esa  fd ;k t k ld rk 

gS t ksfd  fu Euor~ gS&  lekaxh mRikn u  Qyu  d s vUrXZr  âkleku ] fLFkj  r Fkk o`f)eku 

izfr Qy ds mRikn u  Qyu  vkr s gS ft u d k mi;ksx fd lh Hkh ifj fLFkfr  r Fkk mn ~n s”; gsrq 

vf/kd  O;ogkfjd  <aXk ls fd ;k t k ldr k gSA 

 Lkekaxh mRikn u  d k mi;ksx — f’k] fofu ekZ.k r Fkk vU; egRoiw.kZ mRiknu  d h 

Xkfr fof/k;ksa d s fy;s fd ;k t k ldr k gSA 
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 lekaxh mRiknu  Qyu  dk for j .k ds {ks= esa Hkh O;kid  egRo ,oa mi;ksx gS bld s 

ek/;e~ ls Je r Fkk iwat h d k j k’V ªh; vk; esa fgLlsn kj h Kkr  d h t k ld r h gSA ft ls 

vXkyh bd kbZ esa foLr kj  ls cr k;k Xk;k gSA 

 Je r Fkk iwat h vu qikr  esa  ifj or Zu  d k mRikn u  r Fkk for j .k ij  D;k izHkko iM+ j gk 

gS bld ks Kkr  fd ;k t k ld r k gSA 

 Lkekaxh  mRikn u  Qyu  d s ek/;e~ d k “kks/k v/;; u ksa esa  cM+k gh mi;k sx gS  bu ds 

mi;ksx d s ek/;e~ esa  egR oiw.kZ mRikn d  {ks=ksa es a n h?kZ d kfyd  izo`fr ;k¡ Kkr  d h t k 

ldr h gSA 

 vFkZ”kkfL=;ksa } kj k d bZ egRoiw.kZ mRikn u Qyu ksa d k fu ekZ.k t Sls d kWc MXkyl 

mRikn u  Qyu  fLFkj  izfr LFkkiu  yksp mRikn u  Qyu  ¼lh0  bZ0  ,l0  mRikyu Qyu ½ 

fd ;k X;k gS ftud k vFkZ”kkL= d s v/;;u  esa O;kid  mi;ksx gSA  

16-11 egRoiw.kZ lekaxh mRiknu Qyu 

egRoiw.kZ lekaxh mRikn u  Qyu ksa esa d kWc MXkyl mRikn u  Qyu  ,oa fLFkj  izfr LFkkiu 

yksp mRikn u  Qyu  izzeq[k gSA d kWc MXkyl mRikn u  Qyu  ds ckj s esa foLr kj  ls fiNyh 

bZd kbZ esa v/;;u  fd ;k t k pqd k gS orZeku  bZd kbZ esa ;gk¡ ij  fLFkj  izfr LFk kiu  yksp 

;kfu  lh0  bZ0  ,l0  mRiknu  Qyu  ds ckj s esa la{ksi es a  v/;;u  fd ;k t k;sXkA 

fLFkj yksp mRiknu Qyu 

bl mRiknu  Qyu d k fod kl ds0  ts0  ,sj ks] ,p0 ch0  psuj h] oh0 ,l0  feugkl r Fkk 

vkj 0  ,e0  lksyksa } kj k 1961  esa fd ;k X;k FkkA ;g ,d  egRoiw.kZ mRikn u  Qyu  gS t ks 

fd  d kWc MXkyl mRikn u  Qyu  d h Hkk¡fr  j s[kh; : i ls le: i ;kfu  lekaxh gSA 

bl mRikn u  Qyu  d ks fu Eu or~ O;Dr  fd ;k t k ldrk gS%& 

�� � ����	� � �� � �		��	��
�	 �	  izkpy (Parameter) gSa  t gk¡ A n {kr k izkpy gSA  for j .k ;kfu  iwat h Xgu rk 

lk/ku  Xkqq.kkad  gS r Fkk  LF kkiu k n {kr k gS t ks fd  izfr  LFkkiu  d h yksp d ks f u /kkZfjr 

d jr k gSA t gk¡ fd 
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lh0 bZ0 ,l0 mRiknu dh eq[; fo”ks’krk;sa  

bl mRikn u  Qyu  d h eq[; fo”ks’kr k;sa fu Eu or ~ gS%& 

 ;g mRikn u  Qyu  Hkh vU; j s[kh; lekaxh mRikn u  Qyu ksa d h Hkk¡fr  gS ;fn  m RifRr  

d s lk/ku ksa esa  

n Xkqu k o`f) dj  n h t k;s r ks d qy mRikn u  Hkh n Xkqu k c< + t k;sXkkA 

                          �� � ������		� � �� � �	��	�	�

� 

                          �� � ���	��	�

����	� � �� � �	�	��	�

� 

�� � �����	� � �� � �	�	��	�� 

                          �� � nQ  

 lh0  bZ0  ,l0  mRiknu  Qyu  d h yksp 
 } kj k fu /kkZfjr  gksr h gSA 

� �
�

���  ;fn  
  0  r ks bl n ”kk e sa  ;g d kWc MXkyl mRikn u  Qyu  d ks fu : fir 

d jr k gSA 

 lh0  bZ0 ,l0  mRikn u vk;yj  izes; d ks fl) d jr k gS ;fn Je r Fkk iawt h d ks 

mu ds lhekar  mRiknu  d s vu qlkj  HkqXkr ku  fd;k t kr k gS r ks d qy mRikn u  lk/ku HkqXkr ku 

d s gh cj kcj  gksXkkA 

 lh0  bZ0  ,l0  mRiknu  Qyu  d s le mRikn  oØ  ewy fcUn q d h vksj  m™ksr ksn j  gksxsas aA  

ij Urq lh0  bZ0  ,l0  mRikn u  Qyu  esa Hkh  [kkfe;k¡  gSa f t lesa lcls izeq[k [kkeh ; g gS fd  

;g Qyu  Hkh mRikn u  d s ek= n ks lk/ku ksa ij  gh vk/k kfj r  gS r Fkk bld k iz;ksx ek= ,d  

gh QeZ r d  lhfer  gS ysfd u  bu  lcds ckot wn  Hkh ;g egRoiw.kZ mRikn u  Qyu gSA 

16-12  lkjka”k  

lekaxh mRikn u  Qyu  ds or ekZu  bd kbZ esa O;kid e/;eku  d s i”pkr  ;g d gk t k 

ldr k gS fd  bu  mRikn u Qyu ksa d s v/;;u  u s vF kZ”kkL= fo’k; d ks ,d  u ;k vk;ke  
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r Fkk fn ”kk izn ku d h ftlds v/;;u  ds fy;s /khj s&/khjs Xf.kr h; vFkZ”kkL= d h “kk[kk 

fod flr  gksd j  ,d  egRoiw.kZ Lo: i ys pqd h gSA pw¡fd  lekaaXh mRikyu  Qyu ksa d k Lo: i 

d kQh O;kid  gS vr % bud k iz;ksx vFkZ”kkL= d s vu sd ksa {ks=ksa   — f’k m|ksXk fofu ekZ.k 

vkfn  esa fd ;k t k ldr k gS lkFk gh forj .k r Fkk vkfFkZd  fod kl ds {ks= esa Hkh egRoiw.kZ 

fu ’d’kZ fn ;s t k ldr s gSA 

;|fi lekaxh mRikn u  Qyu ksa d h Hkh viu h lhek, r Fkk [kkfe;k¡ gS ij Ur q bu  lcds 

ckotwn  lekaxh mRikn u  Qyu ksa d h viu h gh vyx f o”ks’kr k;sa gS ft u ds d kj .k ls bu dk 

O;kid  mi;ksx fd ;k t kr k gS r Fkk bu  Qyu ksa dk vFkZ”kkL= d s ekSfyd  v/;;u  esa 

;ksxn ku  egRoiw.kZ gSA 

16-13&  “kCnkoyh  

izfrLFkkiu yksp & lhekar izfr LFkkiu  d h r du hd h n j  esa lkisf{kd  ifj or Zu gksu s d s 

d kj .k ls lk/ku  vuqikr  esa fd ru k lkisf{kd  ifj or Zu  gksr k gS izfr LFkkiu  yksp ds : Ik e sa 

t ku k t kr k gSA t cfd  mRikn u  d k Lr j  leku  j gsaA                                          

lemRikn oØ & bl oØ vu : i d k Lr j  leku  jgr k gSA mls leku  mRikn oØ  Hkh 

d grs gSA ;g leku  mRikn u  d k og fcUn q iFk gS ft ls Je r Fkk iwat h d h fofHkUu  

ek=kvksa ls  izkIr  fd ;k t k ldr k gSA 

lhekar izfrLFkkiu dh rduhdh nj & Je d h ,d  bd kbZ d s cn ys iwat h d h fd lh 

bd kbZ;k¡ izfr LFkkfir  d h t k ld r h gS t cfd  mRikn u  d h Lr j  leku  cu k j gsaA 

  ����
 ��
��
�
 �� �

���
���

 

mRikn js[kk;sa & mRikn u  esa foLr kj  d ks bu ds ek/;e~ ls fu : fir  fd ;k t kr k gSA 

leykxr js[kk & ;g mRikn u  ds lk/ku ksa d s fofHkUu  vu qikr ksa d ks izn f”kZr  dj r h gS ft ls 

d ksbZ QeZ fn ;s X;s ct V  esa  ls Ø ; d j  ldr h gS bls Ø ; js[kk ;k d her  js[kk Hkh d grs 

gSA 

  C = wL + rK  

lhekaUr mRiknu & mRikn u  d s lk/ku ksa esa bd kbZ ifj orZu  gksus ls d qy mR ikn u  esa 

fd ru k ifj or Zu  gksr k gS ;g lhekar  mRikn u  d gykr k gSA 
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vkSlr mRiknu & dqy mRikn u  r Fkk lk/ku ksa d s vu qikr  d ks vkSlr  mRikn u  d gr s gSA 

b’Vre~ mRiknu & bls mRikn u  d jus okyh QeZ d k lar qyu  fcUnq Hkh d gr s gS r Fkk 

bld k fu /kkZj .k lemRikn  oØ  r Fkk leykxr  j s[kk d s Li”kZ fcUn q ds } kj k gksr k gSA 

foLrkj iFk & U;wu r e ykxr  mRikn u  ds la;ksx fc Un qvksa d ks f eyku s ij  foL r kj  iFk 

izkIr  gksr k gSA 

Qyu & n ks pj ksa d s e/; lEcU/k O;Dr  dj r k gSA 

vodyu Xkq.kkad   & t c y d k X ds lkis{k vodyu  fd ;k t kr k gS r ks dy /dX, y 

d k X d s lkis{k vod yu  xqq.kkad   gksXkkA  

16-14 y?kq mÙkjh; iz”u   

1 - mRikn u  Qyu  D;k ekSfnzd ewY;ksa ij  fu /kkZfj r  d jr k gS\ 

2 - mRikn u  Qyu  LFkSfrd  vFkZ”kkL= d k fo’k; gS D;k ;g  d Fku  lR; gS\ 

3 - iSeku s ds izfr Qy esa mRikn u  ds fd r us lk/ku  Xkfr ”khy gksr s gS\ 

4 - j s[kh; : i ls lekaxh mRik n u  Qyu  fd rus d ksfV  d k gksr k gS\ 

5 - ;fn  vkXkr ks d ks n qXku k d ju s ij  fu XkZr  Hkh n qXku k gks t k;s ar ks mRikn u  Qyu 

d h d ksfV  gksXkhA  

6 - ;fn  vkXkr ks d ks n qXku k dju s ij  fu XkZr  pkj xqqu k gks t k;s r ks mRikn u  Qyu 

d h d ksfV  gksXkhA  

7 - ;fn  vkXkr ks d ks n qXku k d ju s ij  fu XkZr  n qXkus ls d e c< +s r ks mRikn u  Qyu 

d h d ksfV  gksXkhA  

8 - j s[kh; : i ls lekaxh ;k le: i mRikn u  Qyu  d h d ksfV  fdr us va”k d h 

gksr h gS\ 

9 - iSeku s ds izfr Qy : ih mRikn u  Qyu  fd l d ky esa ykxww gk sr s gS\ 

1 0- lekaxh mRikn u  Qyu  d ks fd l : i esa fy[kk t k ld r k gS\ 

1 1- ;fn  mRikn u  d s lHkh lk/ku  ifj or Zu ”khy gS r ks mRikn  j s[kk;sa d gk¡ ls 

xqtj r h gS\ 

1 2- Lkekaxh mRikn u  Qyu  esa m Rikn  js[kk;sa d Slh gksr h gS\ 

1 3- ;fn  mRikn u  Qyu  lekaxh u gha gS r ks mRikn  j s[kk;sa d Slh gksXkh\ 
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1 4- j s[kh; : i ls lekaxh mRik n u  Qyu  esa lemRikn  oØ ksa d s e/; n wj h ges”kk  

d Slh cu h j gr h gS\ 

1 5- d kWc MXkyl mRiknu  Qyu  d h yksp gksXkh\ 

mÙkj  & 1- u gha         2 - lR;          3 - lHkh     4 - ,d       5 - ,d 

 6 - n ks    7 - ,d  ls d e   8 - ,d      9 - n h?kZ d ky    1 0 - Q = �����	 ��
1 1- ewy fcUn q   1 2- lh/kh j s[kk esa  1 3 - VsM+h&esM+h  1 4- cj kcj   1 5- ,d 

16-16   lUnHkZ xzzUFk lwph  

• feJ] t ;izd k”k ¼200 5 ½ d`f’k vFkZ”kkL=] lkfg R; Hkou  izd k”ku A 

• vkgwt k] ,p0  ,l0  ¼2 00 2 ½ lefCV  vFkZ”kkL=] ,l) pUn  izd k”ku A 

• Mehta Mandnani (2001). Mathematics Economics Sultan chand 

Publication. 

• Bose, D. (2003), An Inrtoduction to mathematical Economics, 

Himalaya Publishing House. 

• Bhardwaj, R.S. (2000). Mathematics for Economics and 

Businese, Excel Books. 

16-15 nh?kZ mÙkjh; iz”u 

1 - mRikn u  Qyu  d h ekU;r k;sa fy[kr s gq;s lekax h mRik n u  Qyu  d h fo”ks’kr k;sa 

fp= lfgr  cr kbZ;sa\ 

2 - D;k Q = A ���	� Qyu  lekaxh gS ;fn  gS r ks bl Qyu  d h d ksfV  

cr kbZ;sa\ 

3 - D;k Q = ��

���

� Qyu  lekaxh gS  ;fn  gS r ks bld h d ksfV  cr kbZ;sa\ 

4 - Lkekaxh mRikn u  Qyu  d ks Xf.kr h; : i esa le>krs gq;s vk;yj  izes; d ks 

fl) d hft ;sa\ 

5 - fu Eu  Qyu  lekaxh gS ;k u gha cr kbZ;s\ 

¼v½ z = ����

¼c½ z = �
�

��
�

�

¼l½ z = �
�

��
�

�
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bdkbZ 17 dkWcMXkyl mRiknu Qyu 

 

17-1 & izLrkouk 

17-2 & mnns”; 

17-3 & dkWcMXkyl mRiknu Qyu 

17-4 & dkWcMXkyl mRiknu Qyu dh fo”ks’krk;sa 

17-5 & foLrkj iFk 

17-6 & izfrLFkkiu yksp 

17-7 & la”kksf/kr dkWc MXkyl mRiknu Qyu 

17-8 & dkWc MXkyl mRiknu Qyu ,oa iSekus ds izfrQy  

17-9 & dkWc MXkyl mRiknu dk mi;ksx 

17-10 & dkWc MXkyl mRiknu Qyu dh vkykspuk;s 

17-11 & lkjka”k 

17-12 & “kCnkoyh  

17-13 & y?kq mRrjh; iz”u 

17-14 & nh?kZ mRrjh; iz”u 

17-15 & lUnHkZ xzzUFk lwph 
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17-1  izLrkouk 

iwoZ d h bd kbZ esa mRikn u  Qyu ksa ,oa fo”ks’k r kSj  ij laXkeh mRiknu  Qyu  r Fkk mld h 

fo”ks’kr kvksa d k v/;;u  fd ;k Xk;k gSA laXkkeh mRikn u  Qyu  r Fkk bld h fo”ks’kr kvksa d k 

vFkZ”kkL= d s  v/;;u  esa e gRoiw.kZ Hkwfed k gSA mRikn u Qyu ksa d s vXky s pj .k e sa egRoiw.k Z 

mRikn u  Qyu ] ^^ d kWc MXkyl** d k v/;;u  orZeku  bd kbZ esa fd ;k t k;sXkkA 

d kWc MXkyl mRikn u Qyu  d k fu ekZ.k lqizfl) vesfj d h vFkZ”kkL=h izks0  lh0  MCyw0  

d kWc ,oa izks0  lh0  ,p0  MXkyl } kj k fd ;k X;kA ;|fi bl mRikn u  Qyu  d ks loZizFke 

d susV  fod lSy¼185 1&192 6 ½ u s izLr kfor  fd ;k ijUrq lkf[;d h; i)fr  ls ij h{k.k r Fkk 

fod kl pkYlZ d kWc r Fkk iky MXkyl } kj k 19 28  esa fd ;k X;kA bl mRikn u  Qyu  ds 

vUr ZXr  n ksu ksa vFkZ”kkfL=;ks a } kj k mRikn u ds Å ij  Je r Fkk iwat h ds izHkko d ks Kkr  d ju s 

gsr q ,d  vR;kf/kd  egRoiw.kZ lw= d k vfo’d kj  fd ;k ft lls mRikn u  d k Je rFkk iwat h  

d s lkFk lEcU/k LFkkfir  gks  ldsA  

n ksu ksa vFkZ”kkfL=;ks a } kj k vesfj d h vFkZ”kkfL=;ksa  } kj k vesfj d h vesfj d h vFkZO;oLFkk d s 

lUn HkZ esa 1 8 99 &19 22  rd d s vkWd M+ksa d s vk/kkj  ij ,d  v/;;u  izd kf”kr  fd;k Xk;kA 

ft ld s ek/;e~ ls n ksu ksa vFkZ ”kkfL=;ks a } kj k d kWc MXkyl mRikn u  Qyu  d ks LFkk fir  fd ;k 

Xk;k gSA 

d kWc MXkyl mRikn u  Qyu  u  flQZ ,d  egRoiw.kZ mRikn u  Qyu  gS vfir q ;g fo”kq) 

r kSj ij  vFkZ”kkL= esa fofHkUu  egRoiw.kZ v/;;u  d ju s gsr q fo”ks’k r kSj  ij  fu feZr  fd ;k 

Xk;k gSA orZeku v/;k; ¼bd kbZ½ esa d kWc MXkyl mRikn u  Qyu  ds ckj s esa  O;kid 

v/;;u  fd ;k t k;sXkkA 

17-2  mnns”; 

bl bd kbZ esa v/;;u  gsr q fu Eu  mnsn ”; fu /kkZfjr  fd;s Xk;s gS %& 

 d kWc MXkyl mRiknu  Qyu  D;k gS r Fkk bld h eq[; ekU;r k;sa D;k gS\ 

 d kWc MXkyl mRiknu  Qyu  d h eq[; fo”ks’kr k;sa d kSu&d kSu  lh gS\ 

 d kWc MXkyl mRiknu  Qyu  d h eq[; ekU;r k;sa D;k gS\ 

��d kWc MXkyl mRiknu  Qyu  d h izfr LFkkiu  yksp fd l izd kj  fu /kkZfj r  d h t kr h gS\ 
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��d kWc MXkyl mRiknu  Qyu  d k foLr kj  iFk dSlk gksr k gS\ 

��d kWc MXkyl mRiknu  Qyu  d k la”kksf/kr  : i D;k gS\ 

��d kWc MXkyl mRiknu  Qyu  ds D;k mi;ksx gS\  

��d kWc MXkyl mRiknu  Qyu  d h D;k lhek;sa r Fkk vk ykspu k;sa gS\ 

17-3  dkWc MXkyl mRiknu Qyu 

izks0  d kWc r Fkk izks0  MXkyl } kj k bl mRiknu  Qyu  d k lw= fu Eu  : i esa LFkkf ir  fd;k 

Xk;k] 

  � ¾ A   
� ��

t gk¡ � ¾ mRikn u  d h ek =kA  L = JeA    K = iwat h ,oa � 
 ,oa  A /ku kRe d 

fLFkj kad  gSA 

��t gka mRikn u  d h Je d s  lkis{k yksp  gS] r Fkk  
 mRik n u  d h iwat h d s lkis{k yks p gSA 

t cfd  A xqq.kkad    mRiknu  ds lk/ku ksa ds laXB u  d h n {kr k d ks Ekkiu s esa lgk;d  gksr k 

gSA vf/kd  n {k mRiknu  bZd kbZ d k A vf/kd  cM+k gksXkkA A d ks d qy lk/ku  mRikn dr k 

Hkh d gr s gSaA 

� �
�

���
 

pw¡fd  mij ksDr  lehd j .k dk gj  lk/ku ksa d k Xkq.kksr j  ek/; gSA vr % A okLr fod  mRiknu 

izfr  bd kbZ bu iqV  ;kfu  lk/ku  ds gSA 

d kWc MXkyl mRiknu  Qyu  d qN fu f”pr  ekU;r kvksa d s lkFk gh d k;Z dj r k gS t ksfd  

fu Eu or ~ gS  

 mRikn u  ds d soy n ks gh mikn ku  gS] iwat h r Fkk JeA  

 Jfed ksa d h mRikn u  {ker k fn ;s gq;s le; esa fLF kj  gSA 

���iwat hXkr  in kFkksZ d h mRikn u {ker k fn ;s gq;s le; esa f LFkj  gSA 

 vU; d kjd  t Sls r du hd h izXfr ] iwat h esa âkl vkfn  H kh fLFkj  gSA  
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� d kWc MXkyl mRiknu  Qyu  d ks ewyr ;k � � � � � ;kfu  iSeku s ds fLFkj  izfr Qy 

gsr q fu /kkZfj r  fd;k X;k gSA 

blds vfr fj Dr  bl Qyu  d h fu Eu  n ks vkSj  egRoiw.kZ ekU;r k;sa gSaA 

¼d ½ mRikn u  Qyu  esa Je d s lkis{k lhekar  mRikn d r k izfr  Jfed  bZd kbZ mRikn u  ds 

leku qikr h gksXhA 

¼[k½ mRikn u  Qyu  esa iwa t h ds lkis{k lhekar  mRikn dr k izfr  iwat h bZd kbZ mRikn u  ds 

leku qikr h gksXhA 

vafr e n ks ekU;r kvksa d s ek/;e~ ls d kWc MXkyl mRiknu  Qyu d ks gy fd ;k t k ldr k 

gSA t gk¡ mRikn u  ¼�� ½  d k Je d s lkis{k  vkaf ”kd  vo d yu  
� 
�
] Je d s  lkFk lheka r 

mRikn u  gksXk r Fkk mRikn u  ¼�� ½ d k i wat h d s lkis{k vkaf” kd  vod yu  
� 
��] iwat h d s 

lkFk lhekar  mRikn u  gksXkA 

� 
�
 � �

 

 &&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&¼a½ 

t gk¡ 
 

 ] izfr  Jfed  vkSlr  mRikn u  gS r Fkk � ,d  fL F kj  j kf”k gSaA  mRikn u  ¼�� ½ J e 

r Fkk iwat h ¼L,K½ d k Qyu  gSA ;fn  iwat h d h ek=k fL Fkj  ¼K0½ j [kh t k;s r ks 

Q = f(L,K0) -------------------------------------------------(b) 

lehdj .k ¼a½ d ks K d ks fLFkj  gksu s ij  lj y vod yu  lehd j .k ds : i esa fu Eu  :i esa 

fy[kk t k ld r k gSA 

! 
!
 � �

 

   

;kfu    
! 
 � �

!


  &&&&&&&&&&&&&&&&&&&&&&&&&&&&¼c½ 

 n ksu ksa vksj  lekd yu u  d ju s ij   

� �
  � � �� �
    

!���	 � ��!����	  

!���	 � !����"	  
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var r % ��	 �#	 � "���	��

  &&&&&&&&&&&&&&&&&&&&&&¼d½ 

t gk¡ c1(K0) lekd yuu  d k fLFkj k¡d  gS r Fkk bls K0 d s Qyu  ds : i  esa O;Dr  dj 

ldr s gSA 

blh izd kj  ekU;r k ¼[k½ ls 
� 
�� � �

 
�  

L = �# ;kfu  L d ks fLFkj  j[kd j mij ksDr  lehdj .k d ks vod yu  lehdj .k ds : i esa 

gy fd ;k t k ldr k gSA ft lls fu Eu  lehd j .k izkIr gksXhaA  

��#�	 � "��#	�� &&&&&&&&&&&&&&&&&&&&&&&&&&¼e½ 

lehdj .k ¼d½ r Fkk ¼e½ ls 

��	 �	 � ����    &&&&&&&&&&&&&&&&&&&&&&&&&&&¼ f ½  

t gk¡ A ,d  f LFkj  j kf”k  gS t ks fd  Je  r Fkk i wat h n ksu ksa ls  Lor a= gS  r Fkk � ,oa  
 

n ksu ksa d s eku  “kwU; ls vf/k d  gksXsaA 

 

17-4  dkWcMXkyl mRiknu Qyu dh fo”ks’krk;sa 

d kWc MXkyl mRiknu  Qyu  viu h [kkl fo”ks’kr kvksa d s d kj .k vFkZ”kkL= esa  mRikn u 

lEcU/kh fofHkUu  {ks=ksa t Sls d `f’k] fofu ekZ.k r Fkk m|ksXk t Sls d s v/;;u  esa vge~  Hkwfed k 

fu Hkkr k gS t ks fd  fu Eu or ~ gS %&                                 

 ;g ¼� �
½ fMXzh d k le: Ik ;k laekXh mRikn u  Qyu  gS t ks fd  ¼� �
½ = 1] 

d h fLFkfr  esa j s[kh; : i ls le: Ik mRikn u  Qyu gks t kr k gSA bld ks fu Eu  : i ls 

fl) fd ;k t k ld r k gSA 

 � ¾ A   
� �� ;k   A   

� ��	�

;fn  Je r Fkk iwat h esa m Xkqu k o`f) d h t k;s r ks] 

1 ¾ A   ���
� �����  

1¾ A  �
������

1¾ A����
  

� ��
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1¾������ 

;kfu  mRikn u  d s lk/ku ksa esa   xqqu k o`f) dj us ij  d qy mRikn u  ����
 xqqu k c< + t kr k 

gSA ,oa ;fn  ¼� �
½ = 1, r ks 1 ¾ m�� 

bl fo”ks’k ifj fLFkfr  esa d kWc MXkyl mRiknu  Qyu  js[kh; : i ls le:i mRiknu 

Qyu  d h rj g d k;Z d jsXk ft lesa ;fn  lk/ku ksa esa ft r u s xqqu k d h o`f) d h t k;sa mRikn u 

Hkh mr us gh xqqu k o`f) dj r k gSA ;fn Je r Fkk iwat h d ks n qXku k fd ;k t kr k gS r ks 

mRikn u  Hkh n qXku k gks t krk gSA bld s lemRikn  oØ  d k < ky _.kkRed  gksr k  gS r Fkk 

bl r F; d ks lkfcr  d jus gsr q izFke r Fkk f} r h; d ksfV d k vod yu  d ju k gksXkkA 

  � ¾ A   
� ��

pwWfd  d qy vod yu 

  d�� ¾  
! 
!
     

! 
!�  � &&&&&&&&&&¼1 ½ 

pwafd   
! 
!
 ¾  A    

�	���    &&&&&&&&&&¼2 ½ 

           
! 
!� ¾  A
   

���	�     &&&&&&&&&&¼3 ½ 

lehdj .k ¼2 ½ r Fkk ¼3 ½ d k eku  lehdj .k ¼1 ½ esa j [ku s ij

d�� ¾  ���� � ��� �	�����    ¼ A
   
���	�� �

pwWfd  lemRikn  oØ  ij  d qy mRikn u  fLFkj  j gr k gSA blfy;s 

d�� ¾ 0  

vr % ��� � ��� �	�����    ¼ A
   
���	�� � = 0 

blfy;s 
$��
$��  ¾ & ¼�

�

� � 

�

�½  

vr % pw¡fd  
!�
!
� d k eku  _.kkRed  gS vr % lemRikn  oØ d k < ky _.kkRed  gksXkkA 

pw¡fd  
!�
!
� d k fpUg _ .kkRed  gS vr % 

$��
$��  d k eku  /ku kRed  gh vk;sXk D;k safd  �	
] L 

vkSj K d k eku  ges”kk /ku kRed  gh gksr k gSA vr% lemRikn  oØ  d k < ky _.kkRed  gksus 
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d s lkFk&lkFk ewy fcUn q d h vksj  mRr kykd kj  gksXkA ;kfu  ewy fcUn q d h vksj  mUu ksr nj

(ConveX to Origin) gksXkA 

Je mRikn u  d h Je d s lkis{k yksp � r Fkk iwat h d s lkis{k 
 gksXkhA  

mRikn u  d h Je ds lkis{k yksp #
�¾ 


 �
� 
�
 &&&&&&&&&&&&&&&&&&&¼4 ½                                 

� 
�
 ¾ � � ��� �	��� ,oa � ¾ A   

� ��

d k eku  ¼4 ½ esa j [kus ij  #
¾ 
��%��������

%�����
 

#
¾  

blh izd kj  iwat h ds lkis{k mRikn u  d h yksp #��¾ 
�
 �
� 
��  &&&&&&&&&&&¼5 ½ 

lehdj .k ¼5 ½ esa � ¾ A   
� �� rFkk 

� 
�� ¾ ��
����	� d k eku  j [kus ij  

#�¾ 
���%�������

%�����
 

#� ¾ 
 

vr % � r Fkk 
 mRikn u d h Ø e”k% Je r Fkk iwat h d s lkis{k yksp gSA                           

d kWc MXkyl mRikn u  Qyu  esa ��� vu qikr  lk/ku  Xkgur k d k fu /kkZj .k d jr k gS vf/kd  

��� vu qikr d k eku  gksus ij  mRiknu  Qyu  d h r du hd  Je Xgu  gksr h gS rFkk 

vu qikr  d e gksu s ij  rd u hd  vf/kd  iwat h Xkgu  gksr h gSA 

d kWc MXkyl mRikn u  Qyu  d s lhekar  r Fkk vkSlr  mRikn dr k d k fu /kkZj .k fu Eu  r jg 

ls fd ;k t k ldr k gSA                                 

 
� 
��  M�� ���iwat h d h lhekar  mRikn dr k  ��
����	� 

vkSlr  mRiknd r k   ��   
 
�  

��
���

�  

  ��  ������	� 
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vr % M��  (  ��)  

blh izd kj M�
 ��(  �
)                 

d kWc MXkyl mRikn u Qyu  ds vu qlkj  ;fn  mRikn u ds izR;sd lk/ku  d ks lhekar 

mRikn dr k d s cj kcj  HkqXr ku  fd;k t k;s r ks d qy mRikn u  d k forj .k Je r Fkk iaaqt h ds 

HkqXr ku  esa gh lekIr  gks t kr k gSA 

pw¡fd   M�
 ��(  �
)  &&&&&&&&&&&&&¼6 ½ 

r Fkk  �
   
 

 d k eku  lehdj.k ¼6 ½ esa j [ku s ij  

M�
  
�� 

  ;fn  L Jfed  gS rks Jfed ksa d ks feyu s okyk  d qy HkqXr ku  M�

  � 

�� 

 
  � �$ � 

blh izd kj  iwat h d ks izkIr  gksu s okyk HkqXr ku  Hkh fu /kkZfj r  fd;k t k ld r k gSA 

M��  (  ��)  
 
�

iw¡t h d k HkqXr ku  c  
 
�

                           K = 
 $ �
vr % dqy HkqXr ku   �$ � $ 
 $ �
   ���$
) 

pw¡fd   ¼� �
½ = 1 vr % dqy HkwXr ku    

  t ks fd  dqy mRikn u  ds leku  gSA ;fn  ns[kk t k;s r ks d kWc MXkyl mRiknu  Qyu 

for j .k ij  vk;yj  izes; d h O;ogkfjd r k d ks fl) d jr k gSA vk;yj  izes; ds vu qlkj 

laekXh mRikn u  Qyu  d ks ges”kk fu Eu  : i esa fy[kk t k ldr k gSA 

;fn  Z = f (X y) 

   r ks Z = X.
��
�� + y. 

��
��



प�रमाणा�मक �������                                                               MAEC104 

उ
राखंड मु� िव�िव�ालय                                                                   ��
�

blh izd kj ls d kWc MXkyl mRiknu  Qyu d ks Hkh O;Dr  fd;k t k ld r k gSA                                 

1= f(L K) = �����                                                  

1= L. 
� 
�
 + K. 

� 
��

= L. M�
+ K. M�� = 1 

vr % d kWc MXkyl mRikn u  Qyu  vk;yj izes; d ks fl) djr k gSA                             

 d kWc MXkyl mRikn u  Qyu  d h lhekar  mRikn dr k;s ages ”kk /ku kRed  gksr h gS  r Fkk 

lhekar  mRikn dr kvksa esa ifj or Zu  d h nj  _.kkRed  gksr h gSA 

� ¾ A   
� ��

� 
�
 ��� ���	��� 

 
� 
�
 ��

� 

   

pw¡fd  �	�r Fkk L r hu ksa /ku kRed  gksr s gS vr % 
� 
�
 0  gksXkA blh izd kj  

� 
�� 0  gksXkA 

;kfu  ges”kk  gh M�
 r Fkk M�� d k eku  /ku kRed  gksXkA                                  

��
�� d k iqu% vod yu  d jus ij   

���
��� �� 

����	��%������

   
����	��%����

��  (L
2 ls Xqqk.kk d j us ij)                                 

���
��� �� 

���	��
�� �� 

pw¡fd  � ��� �] vr % �� ��	 ges”kk  _.kkR ed  gksXkkA 

blfy;sa 
���
���  d k eku  Hkh ges”kk  _.kkRed  gksXkkA  

blh izd kj  
���
���

 d k eku  Hkh ln So _.kkRed  gksXkkA 

17-4  dkWc MXkyl mRiknu Qyu dk foLrkj iFk   

d kWc MXkyl mRiknu  Qyu  ds lemRikn  oØ ksa r Fkk leykxr  j s[kkvksa d s Li”kZ fcUn qvksa 

d k fcUnq iFk bl Qyu  d k foLr kj  iFk gSA ;g fcUn q iFk ml b’Vr e~ mRikn u  ds 
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fcUn qvksa d ks izn

ldr k gSA ;kfu

n ”kkvksa d s vu

leykxr  js[kkv

le: i d kWc MX

bl foLr kj  iFk 

 

t gkWa ��,��,�
c�c� r Fkk c'
r Fkk n ksu ksa d s <

क िविधयाँ                                                               
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izn f”kZr  dj r k gS ft ls n h gq;h U;wur e ykxr  n ”kkv

;kfu  ;g mRik n u  ds fofHkUu  lar qyu  fcUn qvksa d ks fo

vu q: Ik izn f”kZr  d jr k gSA bu  fcUn qvksa ij  lemRi

s[kkvksa d s cj kcj  gksr k gSA vr % ;g fl) t k ldr k 

MXkyl mRikn u  Qyu  d k foLr kj  iFk ,d  lh/kh js[kk

iFk d ks fp= d s ek/;e ls Hkh fu : fir  fd ;k t k ldr

K 

   

  

           

L 

C'2   

iwat h   

  

C'1   

  

  

  

        

O Je C1 C2 C3

�' lemRikn  oØ  gSa r Fkk c�c�( , c�c�( , c'c'(  le

' ij  le mRikn  o Ø  ,oa leykxr  j s[kk;saa , d  n wl

d s < ky bu  fcUn qvksa ij  leku  gSA vr % OL j s[kk d

                                                              MAEC104 

                           ����

”kkvksa ij  izkIr  fd ;k t k 

ks fofHkUu  ykxr  mRiknu 

emRikn  js[kkvksa d k < ky 

r k gS fd  j s[kh; : i ls 

js[kk esa gk sr k gSA 

dr k gSA 

          

leykxr  j s[kk;saA  fcUn q 

 n wljs d ks Li”kZ  d j r h gSa 

s[kk d kWc MXkyl mRikn u 
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Qyu  ds foLr kj  iFk d ks izn f”kZr  d jr h gSaA bl f oLr kj  iFk d ks Xk.kr h; :i ls Hkh  

fd ;k t k ld r k gSA 

leykxr  js[kk c = wL +  K &&&&&&&&&&&&&&&&&¼7 ½ 

bl js[kk d k < ky 
)
*  &&&&&&&&&&&&&&&&&&&&&&&¼8 ½ 

w t gkWa Je d h d her  r Fkk   iqat h d h d her gS ftUgsa fLFkj  eku k Xk;k gSA lemRikn  

oØ  d k    < ky�
��
�� ��

���
���

 &&&&&&&&&&&&&&&&&¼9 ½ 

lehdj .k ¼7 ½ r Fkk ¼8 ½ ls �
���
���

�� 
)
*  &&&&&&&&&&&&&&&&¼10 ½ 

  M�
 ¾  A    
�	��� r Fkk M��  ��
����	� d k eku  ¼4 ½ esa j [kus ij                      

)
*¾

�%��������

%��������
 ¾�

�

� � 

�

�                                 



� ¾  �

�
�

 - 
)
*  &&&&&&&&&&&&&&&&&&&&&¼1 1 ½  

j s[kh; : i ls le: i d kWc MXkyl mRikn u  Qyu  gsr q � �
 = 1 ;kfu  
 = 1- 

d k eku  lehd j .k ¼4 ½ esa j [ku s ij 



� ¾  �

�	�
�

 - 
)
*  &&&&&&&&&&&&&&&&&&&¼12 ½ 

t ks fd  ,d  fLFkj  j kf”k gSA  vr % j s[kh; : i ls le: i d kWc MXkyl mRikn u  Qyu  d k 

foLr kj  iFk ,d  lh/kh js[kk esa gk sXkA 

blh izd kj  ;g Hkh lkfcr  fd ;k t k ldr k gS fd  bl Qyu  d k foLr kj  iFk ,d  lh/kh 

j s[kk esa gksXkA pk gs ;g Qy u  js[kh; : i ls le: i gks ;k u  gksA   

17-6 & izfrLFkkiu dh yksp   

d kWc MXkyl mRikn u Qyu  esa mRikn u  ds lk/ku ksa d s e/; izfr LFkkiu d h yksp fu Eu 

lw= d s } kj k O;Dr  d h t kr h gS & 

izfr LFkkiu  d h yksp �!+�        lk/ku  vu qikr ¼L/K½ esa  vu qikfrd  ifj or Zu 

                                       lhekar  izfr LFkkiu  d h rd u hfd  nj  esa vu qikfr d  ifj or Zu   



प�रमाणा�मक �������                                                               MAEC104 

उ
राखंड मु� िव�िव�ालय                                                                   ����

!+ =  
$,�

�
-

,�
�
-

    
$��./0��
1234   

!+ =  
$,�

�
-

,�
�
-

 . 
�1234�
$�1234�        

!+ = 
$5678,�

�
-9

$�678�1234�� &&&&&&&&&&&&&&&&&&&&&&&¼1 3 ½ 

Pqakfd  MRTS = �
���
���

 ¾ 
�%��������

%��������
 ¾  �

�

� � 

�

           

MRTS  d k eku  lehdj.k ¼1 3 ½ esa j [ku s ij 

!+ = 
$5678,�

�
-9

$5678,��
�
��
�

�
�-9

                

!+ = 
,�
�
-�!,�

�
-

,�
�
�
�

�
-�!,�

�
�
�

�
-

!+ = 1  

vr %d kWc MXkyl mRiknu  Qyu  d h izfr LFkkiu  d h yksp 1  gksr h gSA  

17-7  la”kksf/kr dkWc MXkyl mRiknu Qyu  

� ¾ A   
� �� t gkWa 
 = 1- d s v Ur XZr  d soy fLFkj  iSeku s izf r Qy d k v/;;u  gks 

ldr k gSA t cfd  vFkZ”kkL= esa âkleku  r Fkk o`f)eku  Qyksa d k v/;;u  Hkh fd ;k t kr k 

gSA vr % ;fn  d kWc MXkyl mRikn u  Qyu  esa ¼� �
½ d s eku  d ks ,d  ls vf/kd 

j [kdj  o`f)eku  izfr Qyksa d ks izkIr  fd ;k t k ld r k gS r Fkk ¼� �
½ d s eku  d ks ,d 

ls d e j [kd j  âkleku  izfr Qy d ks izkIr  fd;k t k ldr k gSA 

 ;fn   � �
�= 2  r ks vXkj  mRiknu  ds lk/ku ksa d ks n qXku k dju s ij 

 1¾ A   �%�
� �%���

          1¾ %��� A   
� ��

          1¾ %��� ��  pwafd  � �
�= 2 
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vr % ¾ 4��  ;kfu  mRikn u  esa pkj  xqqu k o`f) gksXhA blh izd kj  ¼� �
½ d s eku  dks 

,d  ls vf/kd  ;k d e j [kd j  gj  fLFkfr  d s fy;s la”k ksf/kr  fd ;k t k ld r k gSA 

 ;fn  � �
�= &1  r ks 

 mRikn u  ds lk/ku ksa d ks n qXku k dj us ij  

 ¾ %��� � 

 ¾ %	� � 

       ¾ 
�
� ;kfu  mRikn u  esa vk/ks  Xkqu k gh o`f) gksXkhA 

17-8  dkWc MXkyl mRiknu Qyu ,oa iSekus ds izfrQy  

iSeku s d s izfrQy mRiknu Qyu  d h n h?kZ d kyhu  izo`fr  d ks izn Zf”kr d jr s gSA n h?kZd ky 

esa iSeku  d s lHkh lk/ku  ifj orZu ”khy gksr s gSA lk/ku ksa esa gk su s okys ifj or Zu ksa d s d kj .k ls 

iSeku s ij  feyus okys izfrQyksa esas Hkh ifj or Zu vkr k gS r Fkk ;g izfr Qy c< +rs gq;s] ?kVrs 

gq;s r Fkk fLFkj  izd kj  d s gks ld r s gSA ft Ugsa lekaxh  mRikn u  Qyu  vu qlkj  fu Eu  izd kj 

ls le>k;k t k ld r k gS %& 

¼v½ iSekus ds o)Zeku izfrQy  

;fn  mRifRr  ds lk/ku ksa esa ,d  fu f”pr vuqikr esa o`f) d h t kr h gS ij Ur q bld s d kj .k 

ls feyu s okyk izfr Qy esa o`f) vf/kd vuqikr esa gks t kr h gS r ks ;g c< +rs gq;s ;k 

o)Zeku  izfr Qy d gyk;sXk ;kfu 

 mRikn u  esa vu qikfrd  o`f) lk/ku ksa d h ek=k esa vu qikf r d  o`f) 

vr % ;fn  mRikn u ds lk/ku ksa esa 2 0 izfr ”kr  vuqikr ls o`f) d h t k;s r ks mRikn u esa 

o`f) 2 0  izfr ”kr  ls vf/kd  gks t kr h gS r ks ;g o)Zeku izfr Qy d k mn kgj .k gksXkkA 

fp= es a os j s[kk iSeku s d ks fu : fir  dj r h gS r Fkk X1,X2, X3, X4 mRikn u  d h Ø e”k% 

1 00 ] 200 ] 30 0 ] 40 0  bZd kbZ d ks fu : fir  d jrs gSA vr % Li’V  gS fd  mRiknu esa leku  

o`f) dj us gsr q mRifRr  ds lk/ku ksa esa o`f) d k vu qikr d e gksr k t k;sXk r Fkk le mRikn 

oØ ksa d s e/; n wj h fuj raj  ?kV r h t k;sXkhA 

;kfu  AB > BC > CD t ks fd  o)Zeku  izfrQy d ks fu : fir  dj r k gSA ;kfu  

� �
 � � 
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¼c½ iSekus dk âkleku izfrQy 

blds vu qlkj  mRifRr ds lk/ku ksa d ks ft l vu qikr  esa c< k;k t kr k gS mld h r qyu k esa 

mRikn u  esa o`f) 

d e vu qikr  esa 

gksr h gS r Fkk 

X1, X2, X3, 

r Fkk  X4 le 

mRikn  oØ ksa d s 

e/; nwj h fu jar j 

c< +r h t kr h gSA 

A

B < BC < CD 

bl mRiknu  izfØ ;k esa mRikn u  esa leku  o`f) vFkkZr  1 00  bZd kbZ d s fy;s c< +rs gq;s 

lk/ku ksa d h vko”;d r k iM+sXhA ;kfu  � � 
 � � 

fp= es a os j s[kk iSeku s d ks fu : fir  dj r h gS r Fkk X1,X2, X3, X4 mRikn u  d h Ø e”k% 

1 00 ] 200 ] 30 0 ] 40 0  bZd kbZ d ks fu : fir  d jrs gSA vr % Li’V  gS fd  mRiknu esa leku  

o`f) d ju s gsr q mRifRr  d s lk/ku ksa e sa o`f) d k vu qikr  c< r k t k;sXk r Fkk le mRikn  oØ ksa 

d s e/; nwj h fu j raj  c<r h t k;sXkhA 

 

L

S

O

A

B

D

X4

X3

X1

X2

L

S

O

A

B

D

X4

X3

X1

X2

C
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¼l½ iSekus ds fLFkj izfrQy 

bl fu ;e d s vu qlkj  ;fn mRifRr  d s leLr  lk/ku ksa  d ks ,d  fu f”pr  vu qikr  esa c< +k;k 

t k;s ar ks mRikn u  Hkh mlh  fu f”pr  vu qikr  esa c< +r k gSA le mRikn  oØ ksa d s  e/; n wjh 

leku  cu h j gsaXh r Fkk mRikn u  esa izR;sd  100  bZd kbZ d h o`f) esa mRifRr  d s leku  lk/ku ksa 

d h vko”;d r k gksXkhA  

;kfu  AB = BC=CD 

 

 

 

 

 

 

 

 

 

fp= es a os j s[kk iSeku s d ks fu : fir  dj r h gS r Fkk X1,X2, X3, X4 mRikn u  d h Ø e”k% 

1 00 ] 200 ] 30 0 ] 40 0  bZd kbZ d ks fu : fir  d jrs gSA vr % Li’V  gS fd  mRiknu esa leku  

o`f) d ju s gsr q mRifRr  d s lk/ku ksa esa  o`f) d k vu qikr  leku  gh j gsXk r Fkk le mRikn  

oØ ksa d s e/; n wj h ges”kk leku  j gsXkhA bl n ”kk esa � � 
 � �� g ksXkA 

17-9  dkWc MXkyl mRiknu dk mi;ksx ,oa O;ogkfjdrk  

d kWc MXkyl mRiknu  Qyu  d k vFkZ”kkL= d s v/;;u  esa cM+s a egRoiw. kZ mi;ksx gS  ft lls 

bld h O;ogkfjdr k fu /kkZfjr  gksr h gSA ;g mRikn u Qyu  ek= mRiknu  ds fl)kUr ksa rd 

gh lhfer  u gha gS cfYd  bld k iz;ksx for j .k ,oa f od kl ds {ks= ,oa  fl)kUr ksa esa  Hkh  

fd ;k t k ld r k gSA bl mRikn u  Qyu  ds egR oiw.kZ mi;ksx fu Eu  izd kj ls gSA                                 

d kWc MXkyl mRiknu  Qyu  d k iz;ksx MXkyl } kj k lhekar  mRiknd r k ds fl)kUr  d ks 

O;ogkj  esa fl) d ju s ds f y;s fd ;k Xk;kA d kWc MXkyl mRikn u  Qyu  esa izR;sd  lk/ku 

d ks mld h lhekUr  mRiknd r k d s cj kcj  ;fn  izfr Qy fn ;k t k;s r ks 

L

S

O

A

B

D

X4

X3

X1

X2

C
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    Je d k HkkXk = � � 

   iwat h d k HkkXk = 
� = (1- )�D;ksafd  � �
 = 1 

vr % blls ;g egRoiw.kZ f u ’d ’kZ fud kyus esa en n  feyr h gS fd  for j .k esa J e r Fkk 

iwat h d h fgLlsn kj h fdr u h gksXhA 

;fn  Q = �������	��� esa ��d k eku  
:
�# gSA r ks d qy mRikn u  dk 6 0  izfr ”kr 

fgLlk Je d ks ,oa 4 0  izfr”kr  fgLlk iwat h d ks izkIr  gksu k pkfg;sA  

vr %  r Fkk 
 t gk¡ mRikn u  d h Je ,oa iwat h d s lkis{k yksp gS ;g 


� vu qikr  ij  fu HkZj 

u gha dj r h gSA ;g r ; d jr h gS fd  dqy mRiknu  d s forj .k esa Je r Fkk iwat h d h 

fgLlsn kj h fdru h gksXhA ge mij ksDr  mn kgj .k esa fdr u h Hkh iwat h d h ek=k c<kr s t k;s 

mld k vlj  Je r Fkk iwat h d h fgLlsn kj h ij  u gha iM+sXkkA 

d kWc MXkyl mRiknu  Qyu  ls vk;yj  izes; d ks fl) fd ;k t k ldr k gS ftlls ;g 

Kkr  gksr k gS fd  d qy mRikn u d ks fd l izd kj Je r Fkk iwat h esa foHkkft r fd ;k tk 

ldr k gSA 

vkfFkZd  fod kl d h izfØ ;k esa iwat h fu ekZ.k d k egRoiw.kZ ;ksxn ku gS ;g mRikn u  d h 

izfØ ;k esa lk/ku ksa d s mRik n u  ij  izHkko d k ewY;kad u d jr k gSA bl mRikn u  Qyu  ds 

fu ’d’kksZ d ks — f’k] fofu ekZ.k] lsok vkfn  {ks=ksa e sa ykXw  fd ;k t k ld r k gS ,oa mu d k 

vkfFkZd  fod kl ij  iM+u s okys izHkkoksa d k v/;;u  fd ;k t k ldr k gSA 

vFkZ”kkfL=;ks a d k ,d  cM+k oxZ bl mRikn u  Qyu  d ks lhfer  mi;ksx ,oa  d e O;ogkfj d 

okyk eku r k gS mu ds vu qlkj  ;g ek= fLFkj  iSeku s d s izfr Qy ds vu q: i  dk;Z dj rk 

gSA 

blh r j g ;g mRikn u  Qyu  t ks fd  ewyr ;k fofu ek.kZ m|ksXkksa d s fy;s cu k;k  Xk;k Fkk  

— f’k ij  ykxqq u gha fd ;k t k ldr k gS D;ksafd  Xkgu — f’k d s vUr XkZr  o`f)eku izfr Qy 

izkIr  gksrs gSA ;|fi Hkkj r esa  — f’k {ks= esa fd ;s Xk;s O;kid  v/;;u  ls izks0 ,0  ,e0 

[kqlj ks u s ;g izekf.kr  fd;k fd  Hkkj r h; — f’k {ks= esa fL Fkj  iSeku s d s izfr Qy ik;s t krs 

gSA  
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 � d kWc MXkyl mRikn u  Qyu  d k ykSX d s ek/;e~ ls  : ikUrj .k d j  ;g ykWx  j s [kh; 

¼loglinear½ : i  esa izkIr  gksr k gSA ftlds ek/;e~ ls bl : i  d ks vFkZfefr  esa 

fo”ks’kr kSj  ij  j s[kh; izfr Xeu  fo”ys’k.k d h lgk;r k ls O;kid  r kSj ij mi;ksx esa yk;k 

t k ld r k gSA bld s ek/;e~ ls mRikn u  d k vkWd yu vf/kd  lj yr k ls csgr j  fd ;k t k 

ldr k gSA bls fu Eu  :i  esa le>k;k t k ldr k gSA 

� � ����	�  

n ksu ks vksj  ykWXk ysu s ij   

!� � � !� � � � !�  � �� � ��!���	 &&&&&&&&&&&&&&&&&&&&&¼14 ½ 

lehdj .k ¼14 ½ esa Q, A, L r Fkk  K esa le; ds lkis{k ifj or Zu  d k vkWd yu yXk;k t k 

ldr k gSA  

pwafd  "�!�#	 � $;
;   ft ls X esa izfr ”kr  ifj orZu  ds : i esa le>k;k t k ld r k gSA 

vr % lehdj .k ¼14 ½ d ks iqu % fu Eu  : i esa O;Dr  fd ;k t k ldr k gSA 

! 
 �

!�
� � �

!


 � �� � ��

!�
�   &&&&&&&&&&&&&&&&&&&&&&&¼15 ½ 

;kfu  Q esa % ifj or Zu  ¾ A esa % ifj or Zu  $ � ¼L esa % ifj or Zu  ½ $ �� � �	¼K 

esa % ifj or Zu  ½ 

;g lw= vf/kd ka”kr ;k lao`f) d s ys[kkd u  ds fy;s iz;ksx fd ;k t kr k gSA ft lls ;g 

Kkr  gksr k gS fd  lk/ku ksa esa izfr ”kr  ifj or Zu  d k izHkko dqy mRikn dr k ij  fdr uk 

izfr ”kr  iM+k gSA bld s vfr fj Dr  izfr Xkeu  j s[kkvksa rFkk izfr Xeu  lehdj .kksa ls mRikn u 

d k iwokZuqeku  Hkh yXkk;k t k ld r k gSA 

blesa d ksbZ Hkh lUnsg u gha gS fd  bl mRiknu  Qyu  esa [kkfe;ksa d s pyr s bld s mi;ksx 

r Fkk O;ogkfjdr k ij ,d iz”u  fpUg t: j  d qN vFkZ”kkL=h yXkr s gS ijUrq blds ckotwn  

bl mRiknu  Qyu  ds fu ’d ’kZ vR;kf/kd egRoiw.kZ gS ftu d k O;kid ] O;ogkfj d ,oa 

egRoiw.kZ mi;ksx fd ;k t kr k gSA  

17-10  dkWc MXkyl mRiknu Qyu dh vkykspuk;s   

bl mRikn u  Qyu  d h vkykspu k fu Eu  vk/kkj ksa ij  dh Xk;h gS & 
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d kWc MXkyl mRiknu  Qyu  esa mRifŸk ds ek= n ks lk/ku ksa ij  ppkZ d h X;h gS r Fkk 

laXBu  ,oa m|fer k d ks fcYd qy utj  vUn kt  fd ;k Xk;k gSA 

Qyu  esa Je r Fkk iwat h dh mRikn u {ker k d ks fu f”pr  r Fkk fLFkj eku k X;k gS t ks fd 

O;ogkfj dr k ls ij s gSA 

ekSfyd  d kWc MXkyl mRikn u  Qyu  esa ek= f LFkj  iSeku s d s izfr Qyksa d ks gh  “kkfey  

fd ;k X;k gS t cfd  okLr fod r k esa iSeku s d s âklek u  r Fkk o`f)eku  izfr Qy Hkh izkIr 

gksr s gSA 

��;g Qyu  lk/ku ksa d h LFkku kiUur k d h ekU;r k ij vk/kkfj r  gS r Fkk Lkk/ku ksa d h 

iwj dr k d ks “kkfe y u gha d j r k gSA 

bl Qyu  esa le; r Ro dh mis{kk d h Xk;h gS tcfd  vkfFkZd  pj ksa d k fo”ys’k.k le; ds 

lkis{k fd ;k t ku k egRoiw.kZ gksr k gSA 

vFkZ”kkfL=;ks a essa bl mRiknu  Qyu  d h O;ogkfjd r k r Fkk d k;Z”khyr k ds ckj s esa vke j k; 

u gha gSA d qN d s vu qlkj  ;g ,d  QeZ ds fy;s g h yk xw gksr k gSA t cfd  d qN ds vu qlkj 

;g QeksZ d s lewg d s fy;s ykxw gksr k gSA  

Je d h izR;sd  bd kbZ d ks leku  gh eku k X;k gS ,oa  vd q”ky Je] v)Zd q”ky Je r Fkk 

d q”ky Je esa vUr j  Li’V  u gha gks ik;k gSA  

d kWc MXkyl ;g fl)kUr ;k Li’V  u gha d j  ik;s fd  � r Fkk  
 D;ksa f LFkj  j gr s gSA 

17-11  lkjka”k  

d kWc MXkyl } kj k bl mRikn u  Qyu  d k fu /kkZj .k vesfj d h vFkZO;oLFkk d k 18 90  ls 

1 92 2  ds e/; v/;;u  dju s d s mij kar  fd ;k Xk;kA blesa d ksbZ laUnsg u gha gS fd  bl 

mRikn u  Qyu  esa O;kid r Fkk XaHkhj  [kkfe;kW gS ,oa ;g Qyu  d bZ vokLr fod  r Fkk 

vO;ogkfj d  ekU;kr kvksa d s vk/kkj  ij  fu feZr  fd ;k X;k gS t ks fd  vk/kqfu d mRikn u 

iz.kkyh d ks n s[kr s gq;s leqfpr  u gha izr hr  gksr h gSA 

ij Urq d kWc MXkyl } kj k bl mRikn u  Qyu  d k vfo’d kj  d j  vFkZ”kkL= d s v/;;u  esa 

,d  u ;k vk;ke t ksM+k gS D;ksafd  ;g mRikn u Qyu  u s vFkZ”kkL= d s v/;;u  esa u hao d k 

d ke fd ;k gSA pwafd  blds ckn  d s leLr  egRoiw.kZ Qyu ksa d k fu ekZ.k d gha u  d gha d kWc 
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MXkyl mRiknu  Qyu  d ks /;ku  esa j [kd j  fd ;k Xk;k gSA vr % d kWc MXkyl mRikn u 

Qyu  d h Hkwfed k vFkZ”kkL=  d s v/;;u  esa cM+h gh eg Roiw.kZ gSA  

17-12  “kCnkoyh  

izfrLFkkiu yksp & lhekar izfr LFkkiu  d h r du hd h n j  esa lkisf{kd  ifj or Zu gksu s d s 
d kj .k ls lk/ku  vuqikr  esa fd ru k lkisf{kd  ifj or Zu  gksr k gS izfr LFkkiu  yksp ds : Ik e sa 
t ku k t kr k gSA t cfd  mRiknu d k Lr j  leku  j gsaA                                  
lemRikn oØ & bl oØ vu : i mRiknu  d k Lr j  leku  j gr k gSA mls leku mRikn 
oØ  Hkh d grs gSA ;g leku  mRiknu  d k og fcUn q iFk gS ftls Je r Fkk iwat h d h 
fofHkUu  ek=kvksa ls  izkIr  fd;k t k ldr k gSA 
mRiknu dh Je yksp & Je d h ek=k esa vu qikfr d ifj orZu  ls gksu s okys mR ikn u  esa 
vu qikfrd  ifj or Zu  ds vu qikr  d ks mRikn u  d h Je d s lkis{k yksp d gykr h gSA 
mRiknu dh iwath yksp & iwat h d h ek=k esa vu qikfrd  ifj or Zu  ls gksu s okys m Rikn u  esa 
vu qikfrd  ifj or Zu  ds vu qikr  d ks mRikn  d h iWwt h d s lkis{k yksp d gykr h gSA 
Xkq.kksŸkj ek/; & n ks j kf”k;ksa d s e/; d k Xkq.kksŸkj ek/; n ksu ksa d s Xkq.ku  Qyksa d k oxZewy 

gksXk r Fkk n j kf”k;ksa d k xqq.kksaŸkj  ek/; mu  j kf”k;ksa d s Xkq.ku Qy d k n ok¡ ewy gksX kkA 
lhekar izfrLFkkiu dh rduhdh nj & Je d h ,d  bd kbZ d s cn ys iwat h d h fd lh 
bd kbZ;k¡ izfr LFkkfir  d h t k ld r h gS t cfd  mRikn u  d h Lr j  leku  cu k j gsaA 

  ����
� ��
��
�
 �� �

���
���

 

leykxr js[kk & ;g mRikn u  ds lk/ku ksa d s fofHkUu  vu qikr ksa d ks izn f”kZr  dj r h gS ft ls 
d ksbZ QeZ fn ;s Xk;s ctV  esa ls Ø ; dj  ld r h gS bls Ø ; j s[kk ;k d her  js[kk Hkh d grs 
gSA 

  C = wL + rK  

lhekaUr mRiknu & mRikn u  d s lk/ku ksa es a bZd kbZ ifj orZu  gksus ls d qy mRikn u  esa 
fd ru k ifj or Zu  gksr k gS ;g lhekar  mRikn u  d gykr k gSA 
vkSlr mRiknu & dqy mRikn u  r Fkk lk/ku ksa d s vu qikr  d ks vkSlr  mRikn u  d gr s gSA 
b’Vre~ mRiknu & bls mRikn u  d jus okyh QeZ d k lar qyu  fcUnq Hkh d gr s gS r Fkk 
bld k fu /kkZj .k lemRikn  oØ  r Fkk leykxr  j s[kk d s Li”kZ fcUn q ds } kj k gksr k gSA 
foLrkj iFk & U;wu r e ykxr  mRikn u  ds la;ksx fc Un qvksa d ks f eyku s ij  foL r kj  iFk 
izkIr  gksr k gSA 
izfrueu fo”kys’k.k & vkfJr  r Fkk Lora= pj ksa d s e/; vkSlr  lEcU/k d ks bl fo”kys’k.k  
ls LFkkfir  fd ;k t kr k gSA 
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izfrXkeu lehdj.k & izfr Xkeu  fo”ys’k.k esa n ks l ehd j .k LFkkfir  gksr s gS t Sls izFke 

lehdj .k d ks X pj  d ks L or a= eku  d j  r Fkk Y d ks fu HkZj  eku  d j  fu Eu  rj g ls fy[k 
ldr s gSA 

Y = a + bX  blh izd kj     X = d + bY 

17-13  y?kq mRrjh; iz”u  

1 - d kWc MXkyl mRiknu  Qyu  d h izfr LFkkiu  yksp gksr h gS\ 
2 - d kWc MXkyl mRiknu  Qyu  d h lk/ku  Xgu r k d k fu/kkZj .k d kSu  lk vuqikr 

    d j r k gS\ 
3 - d kWc MXkyl mRiknu  Qyu  esa mRikn u  d h Je d s lkis{k yksp D;k gksr h gS\  
4 - d kWc MXkyl mRiknu  Qyu  esa mRikn u  ds fd r us lk/ku  fy;s X;s gS\ 
5 - j s[kh; : i ls le: i mRikn u  Qyu  esa lk/ku ksa d ks n qXu k c< kus ij  mRikn u      

    fd r u s Xqku k c<+ t k;sXk\ 
6 - d kWc MXkyl mRiknu  Qyu  esa mRikn u  d h n{kr k d k fu /kkZj .k d kSu  d jr k gS\ 

7 - j s[kh; : i ls le: i d kWc MXkyl mRiknu  Qyu  esa ¼� �
½ d k eku  gksr k gS\ 
8 - d kWc MXkyl mRiknu  Qyu  d k foLr kj  iFk dSlh js[kk esa izkIr  gksr k gS\ 
9 - d kWc MXkyl mRiknu  Qyu  ds lemRikn  oØ  d k < ky d Slk gksr k gS\ 

1 0- o`f)eku  izfr Qy ds vUr ZXr  d kWc MXkyl mRiknu  Qyu  esa ¼� �
½ d k eku 
fd ru k gksXk\ 

1 1- âkl eku  izfr Qy d s vUrXZr  d kWc MXkyl mRikn u  Qyu  esa ¼� �
½ d k eku 
fd ru k gksXkk\ 

1 2- d kWc MXkyl mRiknu  Qyu  esa mRikn u  d h iwat h ds lkis{k yksp D;k gksr h gSA  
1 3- d kWc MXkyl mRiknu  Qyu  d ks loZizFke fd lu s izLrkfor  fd ;k\ 
1 4- d kWc MXkyl mRiknu  Qyu  d ks fd l vFkZ O;oLFkk d s vkWd M+ksa d s e k/;e~ ls LFkkf ir 

fd ;k X;k\ 
1 5- d kWc MXkyl mRikn u Qyu  esa Je r Fkk iwat h ds lkis{k lhekar  mRiknd r k fdlds 

leku qikr h gksr h gS\ 
1 6- d kWc MXkyl mRiknu  Qyu  esa d qy lhekar  mRikndr k d h u ki d kSu  dj r k gS\ 

mRrjekyk & 1 - ,d    2 - 
�

�    3 - 1      4 - n ks 5 - nqXku k     6 - A         7 - ,d           

8 - lh/kh js[kk 9 - _.kkRed   1 0 - ,d  ls vf/kd         1 1 - ,d  ls d e    1 2 - 
 

1 3- dsu sV  fod lSy   1 4 - vesfj d k  1 5- vkSlr  mRikn u  1 6- A. 
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17-14- nh?kZ mRrjh; iz”u   

1 - d kWc MXkyl mRiknu  Qyu  ls D;k le>rs gks  r Fkk bld h eq[; ekU;r k;aas cr krs 

gq;s egRoiw.kZ fo”ks’kr k;sa le >kbZ;sa\ 

2 - izfr LFkkiu  yksp d ks Li’V  d jrs gq;s d kWc MXkyl mRikn u  Qyu  d h izfr LFkkiu 

yksp fu /kkZfj r  d fj ;sa\ 

3 - d kWc MXkyl mRikn u  Qyu  d k vkykspu kRed  ewY;kad u  d jrs gq;s bld s le 

mRikn  oØ  ds < ky d ks _.kkRed  fl) d hft ;sa\ 

4 - foLr kj  iFk ls D;k le> r s gS d kWc MXkyl mRikn u Qyu  d k foLr kj  iFk ,d    

lh/kh j s[kk esa gksr k gS fl)  d hft ;s\ 

5 - la”kksf/kr  d kWc MXkyl mRikn u  Qyu  d ks le>krs gq;s d kWc MXkyl mRikn u  ds 

egRo d ks le>k;sa\ 

17-14  lUnHkZ xzzUFk lwph  

• feJ] t ;izd k”k ¼200 5 ½ d`f’k vFkZ”kkL=] lkfg R; Hkou  izd k”ku A 

• vkgwt k] ,p0  ,l0  ¼2 00 2 ½ lef’V  vFkZ”kkL=] ,l pUn izd k”ku A 

• Mehta Mandnani (2001). Mathematics Economics Sultan chand      

Publication. 

• Bose, D. (2003), An Inrtoduction to mathematical Economics, 

Himalaya   Publishing House. 

• Bhardwaj, R.S. (2000). Mathematics for Economics and 

Businese, Excel  Books. 

• Koutsoyiannis, A. (1979), Modern Micro Economics, 

Macmillian Press Ltd. 

• Gujarati, N. Damodar, (2007), Basic Econometrics, The Mc 

Graw Hill companies. 
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bdkbZ 18  f}rh; pj.k vraj lEcU/kh lehdj.k 

 

18-1   izLrkouk 

18-2   mÌs”; 

18-3   vraj lehdj.k ls rkRi;Z 

18-4   vraj lehdj.k dh dksfV ,oa pj.k 

18-5   izFke pj.k vraj lehdj.k dk lek/kku 

18-6   f}rh; pj.k vraj lehdj.k dk lek/kku 

18-7    vraj lehdj.kksa ls lEcfU/kr fof”k’V leL;k;sa 

18-8   vraj lehdj.k ds mi;ksx ,oa egRo 

18-9   lkjka”k 

18-10  “kCnkoyh 

18-11  y?kq mŸkjh; iz”u 

18-12  nh?kZ mŸkjh; iz”u 

18-13  lUnHkZ xzzUFk lwph 
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18-1   izLrkouk 

iwoZ d h bd kbZ esa d kWc MXkyl mRikn u  Qyu  r Fkk bld h fofHkUu  fo”ks’kr kvksa d s O;kid 

v/;;u  ls ;g Kkr  gqvk fd  u  flQZ bl mRiknu Qyu  d k — f’k] fofu ekZ.k] for j .k 

r Fkk fod kl ds {ks= e sa mi;ksx gS vfir q bl mR ikn u  Qyu  d k cM+k gh egRoiw.k Z 

;ksxn ku  xf.kr h; vFkZ”kkL= d ks ,d  Lora= fo’k; ds r kSj ij  fod flr gksus esa Hkh j gk gSA 

bl mRikn u  Qyu  ds i”pkr  gh d bZ egRoiw.kZ Qyu ksa r Fkk mu d h fo”ks’kr kvksa d k 

mi;ksx vFkZ”kkL=  d s v/;;u  esa lqfu f”pr  gks ik;k gSA 

Xkf.kr h; vFkZ”kkL= esa d bZ egRoiw.kZ fof/k;ksa&izfof/k;ksa d k v/;;u  fd ;k t kr k gS ft lls 

vFkZ”kkL= d s fofHkUu  {ks=ksa t Sls — f’k] m|ksXk] vUrj kZ’V ªh; O;kikj  r Fkk vkfFkZd  fod kl ds 

{ks= esa izo`fr ;ksa ,oa iwokZu qeku ksa d k v/;;u fd;k t kr k gSA bu  lHkh fof/k;ksa ,oa izfof/k;ksa 

esa vkfFkZd  pj ksa d h fo”ks’kr kvksa ,oa bu ds e/; LFkkfir  gks j gs vUrj  lEcU/kksa d k v/;;u 

d ju k egRoiw.kZ gks t kr k gSA 

vkfFkZd  pj ksa ds e/; ij Lij  vUrj  lEcU/kksa d ks Kkr d jus r Fkk bu  pj ksa d s ek/;e ls 

egRoiw.kZ fu ’d ’kksZ d k fo”ys’k.k dj us gsr q vu sd ks fof/k;ksa d k v/;;u  Xf.kr h; vFkZ”kkL= e sa 

fd ;k t kr k gSA ^^ vUr j lEcU/kh lehdj .k ** d k fo”kys’k.k Hkh mDr  lUn HkZ esa fd ;k 

t kr k gSA orZeku  bZd kbZ esa ge f} r h; pj .k vr aj  lEcU/kh lehdj .k d k O;kid v/;;u  

d jsxsasaA  

18-2   mÌs”; 

 � vraj  lEcU/kh lehdj .k esa vr aj  ls D;k le>rs gS\ 

� vr aj  lEcU/kh lehd j .k (difference equation) ,oa vod yu lehd j .k 

(differential equation) esa D;k vUr j  gSA 

� vraj  lEcU/kh lehd j .k D;k gS r Fkk bld s pj .k ,oa d ksfV  (order) fdl 

izd kj  ls fu /kkZfj r  gksr h gSA 

 � vraj  lEcU/kh lehdj .kksa d h eq[; fo”ks’kr k;sa d kSu&d kSu  lh gS r Fkk bu 

lehdj .kksa d ks fd l izd kj  ls gy fd ;k t kr k gSA 

 � vFkZ”kkL= esa vr aj  lEcU/kh lehd j .kksa d s D;k mi;ksx  gSA 
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18-3   vraj lehdj.k ls rkRi;Z 

vk/kqfu d  le; esa vFkZ”kkL=  d s v/;;u  esa fofHkUu  pjksa t Sls vk;] mi;ksx] cpr ] fu os”k]  

vk;kr  r Fkk fu ;kZr vkfn  ls lEcfU/kr  fofHkUu pj ksa d k ^^d ky vk/kkfjr ** fo”ys’k.k fd ;k 

t kr k gSA ;fn  ds r kSj  ij or ZZeku  le; ds miHkksXk fiNys le; vUr j ky d h vk; ij  

fu HkZj  d jr k r Fkk bl lEcU/k d ks ;fn  X.khr h; lehd j.k d s : i esa izLr qr  fd;k t k;s r ks 

   $< ��� ��<	�	 

;kfu  t le; ij  miHkksX (t-1) le; d h vk; ij  fu HkZj  dj r k gS t gk¡ � ,d  fLF kj k¡d 

gSA vr % vr aj  lehdj .kksa esa n ks vyx vyx lep  vUr j kyksa d s pj ksa d s e/;  lEcU/k 

LFkkfir  fd ;k t kr k gSA ,0  Øwj sl d s vu qlkj ] ^^ vr aj  lehd j .k og lehdj .k gksr h gSa 

ft lesa vkfJr  pj  le; i”p Lor U= pj  ij  fu HkZj  d jr k gSA** 

lkekU;r ;k vraj  lehd j .k d ks fu Eu  : i eas O;Dr  fd ;k t k ldr k gSA 

&%'=	 '=	�	 '=	� �����	 '=	�	 (& � � &&&&&&&&&&&&&&&&&&&&¼1 ½ 

 t gk¡ F Qyu  gS r Fkk  '= vkf Jr  pj  gS t ks fd  �t� ij  vk/kkfj r  gS ,oa le; �t� 

,d  Lora= pj  gSA vraj  lehdj .kksa d s fo”ys’k.k d s fy;s i”p fØ ;k vkij sVj ;k ykWX 

vkij sV j  d k mi;ksx fd ;k t k ldr k gSA 

 t gk¡ �= � �'=	  

     �= � '=	� 

vr % '=	� d ks LYt fy[kk t k ldr k gSA blh izd kj  vkij sV j ds : i esa lehdj .k d k s 

fu Eu  : i  esa O;Dr  fd ;k t k ldr k gSA 

&�'=	 '=��'=	 ''=	 � � � � � �����	 �'=	 (� � �&&&&&&&&&¼2 ½ 

 vr aaj  lehdj .k d ks bl : i esa Hkh fy[k t k ld r k gSA 

&�'=�'=��	 '=��	 � � � � � �� ����	 '=��	 (� � � &&&&&&&&&¼3 ½ 

bld ks vxzz fØ ;k vkij sV j  d s : i esa O;Dr  dju s ij   

'%(< 	)(< 	)�(< 	)'(< 	 � � � � � ���	)(< 	 *& � � &&&&&&&&&&¼4 ½ 
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 vr aj  lehdj .kksa d s ek/;e~ ls fofHkUu  pj ksa  esa  le; vk/kkfj r  O;ogkj  ;k izo`fr 

vklku h ls Kkr d h t k ldr h gSA vFkZ”kkL= esa bld k d bZ egRoiw.kZ {ks=ksa esa mi;ksx  

fd ;k t kr k gS t Sls Roj .k fl)kUr  esa]  

  )= � ��*= � *=	�	   

    t gk¡ )=] t le; ij  fu os’k gSA 

 *=] t le; ij  miHkksXk gS ,oa *=	�] t-1 le; ij  miHkksXk gSA 

;|fi vFkZ”kkL= ds fofHkUu  pj  le; d s vuqlkj  cnyr s j grs gS r Fkk pj ksa d s Xfr eku 

fo”ys’k.k gsr q Xkf.kr  d s fl)kUr ksa d k iz;ksx fd ;k t kr k gSA ;gk¡ ij  ;g  cgqr  egRoiw.kZ 

gS D;ksafd  tc le; d ks ,d  pj  d h Hkk¡fr  mi;ksx esa yk;k t kr k gS r ks Xkf.kr h; 

fl)kUr ksa d k mi;ksx le;  d h izo`fr  ds vu qlkj  gh gksr k gSA 

;fn  le; d ks fu j Urj  pj (Continons Variable) eku k t k;s ar ks ft u  lehd j .kksa d s 

ek/;e~ ls Lora= ,oa vkfJr  pj ksa esa lEcU/k LFkkfir  fd ;k t kr k gS mu d k fo”ys’k.k  

vod yu  lehd j .kksa (Differential Equations) ds ek/;e fd ;k t kr k gSA 

;fn  le; d ks [kafMr  pj  d s : Ik esa fy;k t kr k gS ;kfu  pj ksa d ks fofHkUu  le;kUrj ky 

ij  ekik t k;s r ks Lor a= r Fkk vkfJr  pj ksa ds e/; LFkkfir  lEcU/kksa d k fo”ys’k.k vr aj 

lehdj .kksa (Differential Equations) d s ek/;e~ ls fd ;k t kr k gSA tSls vki] 

miHkksXk ;k cpr lEcfU/kr vkd M+ksa d ks izfr ekg] fr ekgh ;k lkyku k vk/kkj ij ,d f=r 

fd ;k t k;s r ks le; [kafMr  (Discrete) pj  gksXkA mn kgj .k gsr q t Sls lSE;qylu  ds 

O;kikj  pØ  fo”ys’k.k esa or Zeku le; d h vk; iwoZ d s n ks le;kUrj ky ij  fu HkZj  dj rh 

gS r Fkk ;g O;kikj  pØ  fo”ys’k.k xqq.ku  Roj d  vUr fØ;k ij  vk/kkfj r  gSA 

 '= � *= � )= � += &&&&&&&&&&&&&&&&¼5 ½ 

 '= � j k’V ªh; vk;] )= � fu os”k] += � lj d kj h fu os”k  

      $< ��� (<	� &&&&&&&&&&&&&&&&&&&&¼6 ½ 

 � � lhekar  miHkksX d h izo`fr A 

 )= � ��*= � *=	�	 &&&&&&&&&&&&&&&¼7 ½ 

 � ¾ Roj d 
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¼6 ½ d k eku  ¼5 ½ esa j [kus ij   

 '= ��� ��'=	��, �����'=	� &&&&&&&&&&&¼8 ½ 

leh0  ¼8 ½ d k eku  r Fkk += � 1 d k eku  leh0  ¼5 ½ esa j [ku s ij   

'= � � � ��� � �	'=	� � ��'=	� &&&&&&&&&&¼9 ½ 

;g vr aj  lehdj .k d k ,slk mn kgj .k gS t ks vFkZ”kkL=  esa cM+k gh e gRo j [kr k gSA 

18-4   vraj lehdj.k dh dksfV   ,oa pj.k    

vr aj  lehd j .kksa d h d ksfV  r Fkk pj .k d s vk/kkj  ij fo”ys’k.k fd ;k t kr k gS t gk¡ rd  

d ksfV  d k iz”u  gS blds lUn HkZ esa mRikn u  Qyu ksa d s vUrXZr   v/;;u  fd ;k X;k gSA 

fd lh Hkh lehdj .k d h d ksfV  ls r kRi;Z lehdj .k pj  j kf”k d h mPpr e~ ?kkr  ls gS t Sls 

 '=
� �� �'= �� � � 0   lehd j .k d h d ksfV  n ks gSA 

 '=
' �� �'= �� %� � �  lehd j .k d h d ksfV  r hu gSA  

ogh n wlj h vksj  vraj  lehd j .k d k pj .k pj ksa d s e/; le; i”pr k (Time Lag) 

ij  fu HkZj  d jr k gS ;fn  le;kUr j kyksa d s e/; ,d  pj .k d k vraj  gS r ks lehdj .k izFke 

pj .k d h gksXh ,oa ;fn  le;kUr j kyksa d s e/; n ks pj.k d k vraj  gS r ks lehjd.k f} r h; 

pj .k d h gksXhA fd lh Hkh lehdj .k d k pj .k vf/kd r e r Fkk U;wu r e~ le; vk/kkfj r  pj ksa 

d s vUrj ky ls fu /kkZfj r  gksr h gSA tSls fd lh lehdj.k esa vf/kd r e le; vUrj ky ij 

pj  '=�� r Fkk U;wu r e pj  '=�� gS r ks lehj d .k d k pj .k (t + n) � (t + 1) = (n-

1) gksXkkA 

mn kgj .k d s r kSj ij fofHkUu  pj .kksa d s lehd j .ksa d ks fu Eu  : i esa O;Dr fd ;k tk ldrk 

gS& 

%(<	� �� �(< � - ¼izFke pj .k½ 

.(<�' ��(<�� �� �(< �� / ¼f} r h; pj .k½ 

%(<�' � .(<�� � 0(<�� � 0(< � 1 ¼r `r h; pj .k½ 

;gk¡ ij  pj ksa d s le;kUr j kyksa es a vf/kd r e vr aj  ls gh pj .k fu /kkZfjr  gksr k gS n pj .k 

d h lehdj .k d ks fu Eu  : i esa O;Dr  fd ;k t k ld r k gSA 

2#'=�� � 2�'=��	� � 2�'=��	�� ����� 2�'= � ��*� &&&&&&¼10 ½ 
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;fn  f (t,y) ,d  Qyu  gS t ks fd  leLr  /ku kRed  la[;kvksa (Positive Integers) r Fkk 

lHkh okLr fod  la[;kvksa (Real Number) gsr q O;Dr  fd ;k X;k gS r ks izFke pj .k 

lehdj .k d ks fu Eu  :i esa Hkh O;Dr  fd ;k t k ldr k gS 

'= � ��(	 '=	�	]   ( & 1 ]2 ]]3  &&&&&&&&&&&&&&&&&&&&&&¼1 1 ½ 

d qN fo} ku  vraj  lehdj .k mls eku rs gS t gk¡ vr aj  3(< � (< � (<	� d ks *�r Fkk 

(<	�d k Qyu  eku k t k;s ;kfu  3(< � ��*	(<	��  

ij Urq (< � ��*	(<	�� $ (<	� &&&&&&&&&&&&&¼1 2 ½ 

lehdj .k ¼7 ½ r Fkk ¼8 ½ ds e/; vf/kd  vr aj  u gha gSaA vr % ge lehdj .k ¼7 ½ d ks gh vr aj 

lehdj .k d s : i esa gh fu : fir  d jsXsaA 

blh izd kj  f}r h; pj .k d h lehd j .k d ks Hkh fu : fir fd ;k t k ld r k gSA 

 '=�� � ��(	 '=�'=����]        t = 0,1,----------------(13) 

  n  pj .k d h lehd j .k d ks fu Eu  : iksa esa O;Dr  d j  ld rs gSA 

2#�(	'=�� � 2��(	'=��	� ���� ����� 2=�(	'= � ��(	 &&&¼1 4 ½ 

;k2#�(	4�'= � 2��(	4�	�'= ����� ���� 2��(	'= �
��(	&&¼1 5 ½ 

;k %2#�(	4� � 2��(	4�	� �� ������� 2��(	&'= �
��(	&&&&&&&&&¼16 ½  

t gk¡ 2#�(		 2��(		 2��(		 � � �	 2��(	 5 � ] fu j is{k fLFkj kWd  gS ;k t ds Qyu  

gS blh izd kj  A(t), t  d k Qyu  gSA  

lehdj .k ¼1 6 ½ d ks fu Eu  :i esa fy[kk  t k ld r k gSA 

  F (E) Yt  =  At --------------------------------(17) 

Tkgk¡ F (E) = a0(t)E
n
 + a1 (t) E

n-1
 + ---------------+ an(t) ---------------(18) 

  r Fkk  F(E) = 0, lehjd .k ¼17 ½ d h lgk;d lehd j .k gS ftld k lek/kku  iwj d 

lek/kku  d gykr k gSAA ;fn  2#�(		 2��(		 2��(		 � � �	 2��(	 fu j is{k fLFkj kad 

r Fkk og t ls Lor a= r ks mij ksDr  lehd j .k js[kh; var j  lehd j .k n pj .k d h d gyk;sXh 
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r Fkk var j  lehd j .k t ks fd  ¼14 ½]¼15 ½]¼1 6 ½ d s : i d h gSA og XSj  js[kh; vr aj lehd j .k 

d gyk;sXhA 

;fn  A(t) = 0, r ks lehdj.k ¼1 7 ½ ls 

F(E) Yt = 0 ---------------------------------------(19) 

;g lehd j .k lekaxh j s[kh; vr aj  lehd j .k d gyk;sXh ,oa ;fn  A(t) 5 0 r ks lehd j .k 

¼1 4 ½]¼15 ½]¼16 ½ r Fkk ¼17 ½ XSj lekaxh lehd j .k d gyk;sXhA 

18-5  izFke pj.k vraj lehdj.k dk lek/kku 

;fn  lehdj .k '= � 2'=	� � 6 &&&&&&&&&&&&&&¼20 ½ 

lehdj .k d k lek/kku  nks pj .kksa  esa  izkIr  fd ;k t kr k gS ft ls lkekU; lek/kku 

(General Solution) d grs gSA ;g lek/kku fof”k’V  lek/kku  (Particuler 

Solution) r Fkk iwjd  lek/kku  (Complementary Solution) d k ;ksx gksr k gSA 

vr aj  lehdj .k ds lek/kku d h izes; ds vu qlkj  izFke pj .k vraj  XSj lekaxh lehdj .k 

izkIr  d jus gsr q lekaxh HkkX d k iwj d lek/kku izkIr  fd ;k t kr k gS r Fkk XSj  lekaxh HkkX 

gsr q fof”k’V lek/kku izkIr  fd ;k t kr k gSA fof”k’V  lek/kku  lkekU; lek/kku  d ks fof”k’V 

d kfyd  ewY; izn ku  dj  Kkr  fd ;k t kr k gSA 

fof”k’V  lek/kku  gsr q lehdj .k ¼1 0 ½ esa  

'= � '=	� � '�  j [kus ij   

'� � 2'� � �6 &&&&&&&&&&&&&&&&&&&&&&&&&&&&&&¼2 1 ½ 

'� �
>
�	?  

iwj d  lek/kku  d h izkfIr  gsr q lehd j .k ¼1 0 ½ esa fLFkj ka d  6 d ks gV kus ij   

           '= � 2'=	� &&&&&&&&&&&&&&&¼22 ½ 

bl lehdj .k esa '= � ��= izfr LFkkfir  dj us ij  

��= � 2���=	�]  � ;gk¡ LoPNUn  fLFkj kad  gSA 

vr % m= a gk sXkA blfy;s iwj d  lek/kku   

�= � ��2	= &&&&&&&&&&&&&&&&&&&&&&&¼23 ½ 

pwafd  lkekU; lek/kku  ¾ iwj d  lek/kku  $ fof”k’B  lek/kku  
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(< � ��2	= � >
�	? &&&&&&&&&&&&&&&&&&¼24 ½ 

;fn  ge t d k eku  “kwU; lehd j .k ¼24 ½ esa izfr LFkkfir  d js r ks  

(# � ��2	# � >
�	?  

Rkks � � �'# �
>
�	? 

A d k eku  lehdj .k ¼2 4 ½ esa izfr LFkkfir  d j us ij   

+@ � ,A �-B � C
D	E� C

D	E &&&&&&&&&&&&&&&&&¼25½ 

;k '= � 2='# �
>F�	?G
�	?  ;fn  � 5 � 

'= � '# � 6(    ;fn�� � � 

 mnkgj.k 1]  

�= � %�= � 7 d ks gy d hft ;sA ;fn  �# � 5 ]gy]  

       �= � %�= � 7 esa #< � #<	� � #� izfr LFkkfir  dj us ij   

�� � %��&8 

��¾ 8  ;g fof”k’B  lek/kku  gSA iwj d  lek/kku  gsr q gesa lehdj .k  

�= � %�= � 7] ls fLFkj  j kf”k 8  gV ku s ij   �= � %�= esa �= � ��= j [kus ij   

��= � %��=	� ;gk¡ m =2  

vr % iwjd  lek/kku  �= � ��%= 

pqafd  lkekU; lek/kku  ¾ iwj d  lek/kku  $ fof”k’B  lek/kku  

#< � �%< $ 8  &&&&&&&&&&&&&&&&¼2 6 ½ 

pwafd  �# � / gS vr % t = 0 ,oa �# � / lehdj .k ¼2 6 ½ esa izfr LFkfir  dj us ij   

5  ¾ A 2
t $ 8   

5  ¾ � $ 8 ] A = -3 d ks iqu % ¼26 ½ esa izfr LFkkfir  d ju s ij   

#< � %<��.	 $ 8    mRr j 
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18-6   f}rh; pj.k vraj lehdj.k dk lek/kku ¼lekaxh lehdj.k½ 

;fn  fu Eu  lekaxh lehd j .k d ks fy;k t k;s  

'=�� � 2�=�� � 6�= � � &&&&&&&&&&&&&&&&&¼2 7 ½ 

iwj d  lek/kku  gsr q lehd j .k ¼1 7 ½ '= � ��=	 '=�� � ��=�� ,oa '=�� �

��=�� j [kus ij  ¼;gk¡ ij  iwj d  lek/kku  gh lkekU; lek/kku  gksXk½ 

��=�� � 2��=�� � 6��= � � &&&&&&&&&&&&&&&&&&&&&¼28 ½ 

lehdj .k ¼1 8 ½ d ks ��< ls HkkX n su s ij   

�� � 2� � 6 � � &&&&&&&&&&&&&&&&&&&&&&&&&&&&&&¼2 9 ½ 

bl lehdj .k ds lek/kku  d h fu Eu  r hu  n ”kk;s gksXhA  

� izFke] bl lehd j .k esa ;f n  m d s n ks eku  m1 r Fkk m2 vk;s r ks lkekU; lek/kk u   

'= � *��
= � 8���

=  t gk¡ �� � �
�
� 2 � .?�H � 6 r Fkk �� � �

�
� 2 �

.?�H � 6 ;g r Hkh gksXk t cfd  
?�
H � 6 � � 

� f} r h;] bl lehd j .k esa � � �� � �� d k ,d  gh eku  vk;s ,oa ;g r Hkh 

laHko gksXk t cfd  
?�
H � 6 � �   bl n ”kk esa iwj d  lek/kku  '= � �* � 8(	�= 

� r r̀ h;] bl lehdj .k ds gy gsr q m d k d ksbZ okLr fod  gy u  vk;s r Fkk ;g r Hkh 

laHko gksXk t cfd  
?�
H � 6 � � 

bl n ”kk esa lkekU; lek/kku 

(< � $/<�0* � 1		 / � √�	 �������"9:0 � �
I

F�√KG  

'= � *;= "9:�<( � =	  

XkSj lekaxh lehdj.k gsrq vraj lehdj.k dk lek/kku 

loZizFke fu Eu  vlekaxh lehd j .k d ks fy;k t k;sa  

'=�� � '=�� � 6'= � ;= &&&&&&&&&&&&&&&&&&&¼3 0 ½ 

bl lehdj .k d h lekaxh d j .k fu Eu  gksXkh 
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'=�� � '=�� � 6'= � � &&&&&&&&&&&&&&&&&&&¼3 1 ½ 

bl lehdj .k gsr q iwj d  lek/kku  fiNys mn kgj .k d h Hkk¡fr  Kkr  fd ;k t k;sXkA bl n ”kk 

esa lkekU; lek/kku   

'= ¾ iwj d  lek/kku  ¼Y½ $ fof”k’V  lek/kku  ¼(�½  

'= � *��
= � 8��

= � '�  

;fn  /< � / r ks lehdj .k ¼3 0 ½ fuEu  izd kj  gksXh 

'=�� � '=�� � 6'= � ; &&&&&&&&&&&&&&&&&&&¼3 2 ½ 

fof”k’V  lek/kku  gsr q '=�� � '=�� � '= � '� 

'� � 2'� � 6'� � ;  

'��� � 2 � 6	 � ;  

'� �
L

��?�>  

ij Urq ;g r Hkh lEHko gksXk t c fd  � � � � � 5 � 

;fn  � � � � � 5 � r ks d ksbZ Hkh fLFkj  Qyu  lehdj .k ¼3 2 ½ 

d ks lraq’V  u gha d j  ik;sXkA 

lehdj .k '=�� � 2'=�� � 6'= � ;= es a ;= d ks lkekU; r ;k fu Eu  : i esa fy[kk  t k 

ldr k gSA  

 �< ] cgq?kkr h; lehdj .k] "9:��*	�	 :>���*	 

bl fLFkfr  esa vfu f”pr  Xkq.kkad    fof/k } kj k gy d jsxsas A(Method of Undetermined 

Coefficients) vr % ;= d s fofHkUu  : iksa laHkkfor  ;k vu qekfur  lek/kku  d ks lehd j .k 

esa izfr LFkkfir  d j  fof”k’V  lek/kku  Kkr  fd ;k t k ld r k gSA 

Ø e 

la[;k  

;= d s : i  laHkkfor  lek/kku 

1 �<  ��< 

2 cgq?kkr h; lehd j .k n d ksfV  esa ����
� � ���

��� ��������� 

3 �< P(t), t gk¡ P(t) cgq?kkr h; �������
� � ���

��� ����� ���   
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lehdj .k n d ksfV  esa  

4 :>���*	 ;k "9:��*	 �� "9:��*	� �� :>���*	 

5  �< :>���*	 ;k "9:��*	 �<%�� "9:��*	� �� :>���*	& 

mn kgj .k &-	 '= � '=	� � '=	� � �� d k lkekU; lek/kku  Kkr  d fj ;sa \ ;fn  

Y0=5, Y1=7  

gy& loZizFke lehd j .k d s ek/;e~ ls fof”k’B  lek/kku fu d kyk t k;sXkkA 

;kfu  '= � '=	� � '=	� � '� d ks lehdj .k esa izfr LFkkfir  d j us ij   

-'= � '=	� � '=	� � �� &&&&&&&&&¼3 3 ½  

-'� � '� � '� � ��  

'� �
��
H   

iwj d  lek/kku  d h izkfIr  gsr q lehd j .k ¼3 3 ½ ls fLFkj  j kf”k 1 1  d ks gV ku s ij 

-'= � '=	� � '=	� &&&&&&&&&&&&&&&&&&&¼3 4 ½ 

lehdj .k ¼3 1 ½ esa '= � ��= izfr LFkkfir  dj us ij   

-��= � ��=	� � ��=	�  

mij ksDr  d ks ��=	� ls foHkkft r  d jus ij   

6m
2
 = m+1 

6m
2
 �m-1= 0 

mDr  ds Xkq.ku  [kaM dju s ij 

(2m-1)(3m+1)=0 

;kfu  m = ½ ;k m = -1/3 

vr % iwjd  lek/kku  '= � * ���
=
� 8 �� �

'
=

 

pwafd  lkekU; lek/kku  ¾ iwj d  lek/kku  $ fof”k’B  lek/kku  

'= � * ���
=
� 8 �� �

'
=
�
��
H  &&&&&&&&&&&&&&&¼3 5 ½ 
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pwafd  lehdj .k ¼25 ½ esa n ks LoPNUn  fLFkj kad  gSA vr% blesa igys Y0 = 5 r Fkk t = 0 ,oa

Y1 = 7 r Fkk t = 1 izfr LFkkfir  dj us ij  

5  ¾ C + D + 
��
H ;kfu   C + D = 5 - 

��
H  =  

M
H

C + D = 
M
H -------------------------------------(36) 

/ � * ���� 8 �� �
'� ��

H   

N
� �

O
' � 1 �

��
H �

�P
H   

3C � 2D = 
�#�
H  ---------------------------------(37) 

lehdj .k  (27) r Fkk  (26) ls C = 6 D = -15/4 n ksu kas d k eku  lehd j .k (35) esa 

j [kus ij   

'= � - ���
=
��

�Q
H �� �

'
=
��

��
H              

mRr j 

18-7   vraj lehdj.kksa ls lEcfU/kr fof”k’V leL;k;sa 

d Hkh&d Hkh lkekU; rj hd ksa ls lehd j .kksa d ks gy u gha fd ;k t k ld r k gSA t Sls 

mn kgj .k 3 ]   

0'= � '=	� � .'=	� � �0] d kss X0 = 2, X1 = 0.5 d h lgk;r k ls gy d hft ;sa\ 

gy&  

       0'= � '=	� � .'=	� � �0 &&&&&&&&&&&&&&&&&&(38) 

'= � '=	� � '=	� � '�  izfr LFkkfir  d jus ij   

      0'� � '� � .'� � �0  

0  ¾ 14  ;g lEHko u gha gSA 

vr % '= � '�( lehd j .k (38) esa izfr LFkkfir  d jus ij   

4(�* � (��* � �	� (��* � %	 � �0]  

0'�( � '�( � '� � .'�( � -'� � �0] '� � %  

0'= � '=	� � .'=	� � � &&&&&&&&&&&&&&&&&&&&&&¼39 ½ 
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lehdj .k ¼2 6 ½ '= � ��=] '=	� � ��=	�r Fkk '=	� � ��=	� izfr LFkkfir  d j us 

ij 

0��= � ��=	� � .��=	� � �  

mij ksDr  d ks ��=	� ls foHkkft r  d jus ij   

4m
2
 � m � 3 = 0 

mij ksDr  ds Xq.ku [ka.M d jus ij  

(4m+3)(m-1)=0  

m = -3/4 r Fkk m =1 

vr % iwjd  lek/kku 

'= � * �� '
H
=
� 8��	=  

lkekU; lek/kku  (< � ( � (� 

' � * �� '
H
=
� 8��	= � % &&&&&&&&&&&&&&&&&&¼40 ½ 

lehdj .k ¼27 ½ esa Y0 = 2, t = 0 ,oa Y1 = 0.5 r Fkk t = 1 izfr LFkkfir  dj us ij  fu Eu 

n ks lehd j .k izkIr  gksr h gSA 

  C + D = 0 r Fkk  -3C + 4D =  -6  

n ksu ksa lehd j .kksa d ks gy d j us ij  

C = 6/7   ,oa  D = -6/7  

C r Fkk D d k eku  lehdj.k ¼2 7 ½ esa izfr LFkkfir  d ju s ij   

'= �
:
P �� '

H
=
�
:
P ��	= � %  

mij ksDr  mn kgj .k d h Hkk¡fr  ;fn  vr aj  lehd j .k esa n k;h vksj  d h j kf”k fLFkj  u  gksdj 

le; d k Qyu  gks r ks lkekU; r j hds ls bl vr aj  lehdj .k d k gy u gha fu d kyk t k 

ldr k gS bld ks fu Eu  mn kgj .k d s ek/;e~ ls le>k;k t k ldr k gSA 

mn kgj .k 4 ] '=�� � '=�� � '= � %( � . &&&&&&&&&&&&&&&&&&&&&¼41½ 

mij ksDr  lehdj .k d k lkekU; gy Kkr  d hft;sa \ 
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gy & bl lehdj .k d ks igys lekaxh lehd j .k esa cn y dj  iwj d lek/kku Kkr  fd ;k 

t k;sXkkA 

'=�� � '=�� � '= � �  

mij ksDr  lehdj .k esa '= � ��=] '=�� � ��=��r Fkk '=�� � ��=�� j [kus ij  

��=�� � /��=�� � -��= � � d ks ��= ls foHkkft r  d jus ij  fu Eu  lgk;d 

lehdj .k izkIr  gksr h gS& 

m
2
 - 5m + 6 = 0 &&&&&&&&&&&&&&&&&¼42½ 

mij ksDr  ds xqq.ku [kaM d jus ij  m = 2 r Fkk  m = 3 izkIr  gksr s gSA vr % iwj d  lek/kku   

' � *�%	= � 8�.	= &&&&&&&&&&&&&&&&&&&&&&¼43 ½ 

lehdj .k ¼2 9 ½ d k n k;h vksj  d k HkkXk ;g vu qeku yXkk;k t k ld r k gS fd fof”k’V  

lek/kku  '=
� � 2( � 6 d s izd kj  d k gks ld r k gSA vr % vKkr  Xkq.kkaad  Kkr  d ju s d h 

fof/k a r Fkk b d s eku  Kkr  dj us gsr q mi;ksx esa yk ;h t k ldr h gSA 

lehdj .k ¼2 9 ½ esa '=
� � 2( � 6 � '=  

'=�� � '=��
� � 2�( � �	� 6] '=��

� � 2�( � %	� 6 � '= � % izfr LFkkfir 

d jus ij  

a(t+2)+b-5[a(t+1)+b]+6(at+b) = 2t � 3 

2at � 3a + 2b = 2t � 3  

t ds xqq.kkad    d h r Fkk fLFk j  j kf”k d h mij ksDr  lehdj .k esa r qyu k dj us ij   

2a = 2 ;kfu a = 1 r Fkk -3a + 2b = -3, b = 0 

vr % fof”k’V  lek/kku  '=
� � 2( � 6 esa a r Fkk 6 izfr LFkkfir  d jus i j  '=

� � ( 

vr % lkekU; lek/kku  '= � *�%	= � 8�.	= � ( 

ft ls t d s fofHkUu  fn ;s eku ksa r Fkk Y0,Y1,---------- vkfn  d s vk/kkj  ij  * r Fkk 8 ds 

fy;s gy fd ;k t k ldr k gSA 

mn kgj .k 5  %& (<�� � /(<�� � -(< � 0< � *� � . d ks gy d hft ;sa \ 

gy & bl lehd j .k d h lekaxh lehd j .k fu Eu  gksXkh 

m
2
- 5m+6= 0  r Fkk bld s fy;s m=2 r Fkk m=3 
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vr % iwjd  lek/kku  ¾ *%= � 8.=

'=�� � /'= � -'= � 0= � (� � . -------------------------(44) d k fof”k’B 

lek/kku  fu Eu  : i d k gks ldr k gSA 

'= � '=
� � 40= � &(� � +( � ?  

'=��
� � 4'=�� � &�( � �	� � +�( � �	� ?  

'=�� � '=��
� � 40=�� � &�( � %	� � &�( � %	� ?  

mij ksDr  r hu ksa d s eku  lehd j .k (44) esa j [ku s ij   

40=�� � &�( � %	� � +�( � %	� ?

� /%40=�� � &�8 � �	� � +�( � �	� &&
� -%40= � &(� � +( � ?& � 0= � (� � .

mij ksDr  d ks gy d j us ij   

%40= � %&(� � ��-& � %+	( � ��& � .+ � %?	 � 0= � (� � .  

n ksu ksa vksj  0=] t
2
, t r Fkk fLFkj  j kf”k d s Xqq.kkad   ks d h r qyu k dj us ij  

E = 1/2 , F = ½ , G=3/2 r Fkk H = 4 

vr % fof”k’V  lek/kku  ¾ 
�
�0

< �
�
� *� � '

� * � 0  

,oa lkekU; lek/kku  ¾ *%= � 8.= �
�
� 0

= �
�
� (
� �

'
� ( � 0 

18-8 vraj lehdj.kksa ds egRo rFkk mi;ksx  

 vr aj  lehdj .kksa d h Hkwfed k fo”ks’k r kSj  ij  vFkZO;oLFkk esa Xkfr ”khy lUr qyu  d k 

fo”ys’k.k d j us esa cM+h gh egRoiw.kZ gS pwafd  vFkZO;oLFkk esa lHkh pj  Xkfr ”khy izd `fr ds 

gksr s gS r Fkk LFkSfr d  lUr qyu  ek= lkE; ij  pj ksa d s eku  ds lEcU/k esa gh  t kud kjh 

izn ku  dj r k gSA t cfd  Xfr ”khy fo”y s’k.k ls ;g Kkr  gksr k gS fd  iwjs vFkZ r a= d k 

O;ogkj  d Slk gSA tSls d her  ra= esa mr kj  p< ko d h O;oLFkk blh izd kj  C;kt  nj] 

fofu ;e n j ] fu os”k n j  v kfn  lHkh egRoiw.kZ lef’V  vkfFkZd  pj ksa e sa  mr kj  p< ko d h 

O;oLFkk r Fkk fd l izd kj  ;g pj  lar qyu  d h vksj  izsfj r  gksrs gSA bu  lHkh d h O;oLFkk 

d k fo”ys’k.k vr aj  lehd j .kksa d s ek/;e ls  gh lEHko gks ikr k gSA vr % bu  lehd j .kksa d s 
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vu sd ks egRo gS r Fkk vFkZ”kkL= d s fo”ys’k.k es a ;g vR;kf/kd  mi;ksxh gS lehd j .kksa d s 

fu Eu  egRoiw.kZ mi;ksx gSA 

� Xkfr ”khy lar qyu  d s fo”ys ’k.k esa bu d h eq[; Hkwfed k j gr h gSA 

� fofHkUu  pj ksa d k le; vk/kkfj r  r; fd ;k Xk;k iFk (Time Path) D;k gksXkA bldk 

fo”ys’k.k bu  lehd j .kksa d s ek/;e ls fd ;k t kr k gSA 

� pj ksa d s izR;kf”kr  ewY;ks a d k vkWd yu  r Fkk bu d s ek /;e~ ls Hkkoh eku ksa d k iwo kZu qeku 

yXk;k t k ld r k gSA 

� vkfFkZd  lkE; d h fLFkj r k] vfLFkj r k RkFkk L Fkkf;Ro d h foospu k d h t kr h gSA 

� vkfFkZd lao`f) ds ekWMy t Sls lksyks] gSj kM&Mksej  r Fkk vu sd  egRoiw.kZ vkfFkZd 

ekMy t Sls d kc cSc ekWMy] Xq.kd  Roj d vkfn  fl)kUr  bUgh lehdj .kksa ij vk/kkfj r  gSaA 

ft Ugsa fu Eu  izd kj  ls le>k;k t k ldr k gSA 

edM+ tky fl)kUr 

bl fl)kUr ds ek/;e ls d `f’k ewY;ksa d s mr kj &p< ko d k fo”ys’k.k fd ;k t krk gS ;g 

fl)kUr  le; vUr j ky (Time Lag) d h /kkj .kk ij vk/kkfj r  gS bld s vu qlkj  iwfr Z d h 

ek=k fiNys le; d h d her  ij  gh fu HkZj  gSA 

�= � ���=	�	]      8= � 8��=	 

pwWfd  lar qyu  ij   8= � �= t gk¡ 8= � ��= � 2 r Fkk �= � ��=	� � 6 

¼�� ek¡Xk oØ  r Fkk � vkiwfr Z oØ  d k < ky gSA½   

    ��= � 2 � ��=	� � 6]   �= �
�
� �=	� �

>	?
�  

;fn   
�
� ¾ A    r Fkk 

>	?
�  = B r ks 

�= � ��=	� � @  

mij ksDr  lehdj .k izFke pj .k vr aj  lehd j .k gS ftld k 

�= � �= 3�# � R
�	�4� R

�	�  

bl n ”kk esa r hu  fLFkfr ;k¡ gksXkhA 
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� ;fn  A d k  eku  -1<A<1 ds e/; g ksXk r ks  d her r a= es a mr kj  p< ko lkE;  ewY; 

d h vksj  gksr s t k;xas ;kf u  dsUn zkfHkeq[k ed M+ t ky gksXkkA vkiwfr Z oØ  d k < ky 

|
| � |�| ek¡Xk oØ  d s < ky ls 

� ;fn  |�| � �r ks |�| � |
|  bl voLFkk  esa vilkj h ed M+h t ky cu sXkk r Fkk 

d her  lkE; ls fu j Urj  nwj  gksr h t k;sXhA ek¡X oØ  d k < ky d k vkiwfr Z ds < ky ls d e 

gksXkkA 

 

� ;fn  |�|¾ 1  r ks |�| � |�| bl n ”kk esa mr kj &p< ko esa u  r ks d eh gksXh u  o`f) 

d hers ,d  gh izd kj  ls lkE; ds pkj ksa vksj  pDdj  dkV r h j gsXkhA ek¡Xk r Fkk vkiwfr Z oØ 

d k < ky leku  j gsXkkA 

lef’V vkfFkZd ekWMy  
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lef’V  vFkZ”kkL= esa vk;] miHkksX] cpr  vkfn  d s vk/kkj  ij  ekWMyksa d k fu ekZ.k fd ;k 

t kr k gSA bl izfØ;k esa f} r h; pj .k vraj  lehd j .k egRoiw.kZ Hkwfed k fu Hkkr h gSA d hUl 

vk; miHkksXk lehdj .k esa miHkksX d k Iyku ] izR;kflr ;k vu qekfu r  vk; ij fu HkZj  d jr k 

gSA mn kgj .k ds r kSj  ij  miHkksX Qyu  d ks fu Eu  : i esa fy[kk t k ld r k gSA 

$< � � � �(<S  

t gk¡ a Lok;Rr  miHkksX gS r Fkk b lhekar  miHkksX d h izof̀Rr  gS ,oa e izR;kf”kr  vk; gSA 

;fn  a = 10 bd kbZ r Fkk b = 0.8 r ks 

$< � �� � �
7(<S  &&&&&&&&&&&&&&&&&&&&&&&&¼45 ½ 

fd lh d ky esa izR;kf”kr  vk; d ks lj y r kSj  ij  fiNys n ks lkyksa e sa ;kfu  t-1, t-2 le; 

esa izkIr  vk; d s vkSlr  ds vk/kkj  ij  vu qekfu r  d j  ld rs gSA 

vr % '=
T � �
/'=	� � �
/'=	� 

'=
T d k eku  lehdj .k ¼45 ½ esa  j [kus ij   

*= � �� � �
7��
/'=	� � '=	�	  

*= � �� � '=	� � '=	� &&&&&&&&&&&&&&&&&&&&&&&&&¼46 ½ 

;g f} r h; pj .k lehd j .k gSA 

pw¡fd  '= � *= � ) � +�&&&&&&&&&&&&&&&&&&&&&&&&&&¼47½ 

t gk¡ I r Fkk  G izR;sd  le; d s fy;s leku  gS ;kfu  t ij  fu HkZj  u gha gSA I t gk¡ fu t h 

fu os”k gS r Fkk G  lj d kj h fu os”k gSA 

*= d k eku  lehdj .k ¼37 ½ esa  j [kus ij   

'= � �� � �
0'=	� � �
0'=	� � ) � +  &&&&&&&&&&&&&&&&&¼48 ½ 

;fn  I = 50 ,oa G = 50 r ks lehd j .k ¼4 8 ½ fu Eu  :i  esa izkIr  gksXhA  

'= � ��� � �
0'=	� � �
0'=	�  &&&&&&&&&&&&&&&&&&&&&&¼49 ½ 

lkE; ij vk; d k Lrj  fLFkj  gksXkkA vr % '= � '=	� � '=	� � '� d ks lehd j .k 

¼4 9 ½ esa izfr LFkkfir  dj us ij   

'� � ��� � �
0'� � �
0'�  

�
%'� � ���] '� � //� 
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;fn  vc I ;fn  leku  j grk gS r Fkk G c< +d j  60  gks t kr k gS r ks 

'= � �%� � �
0'=	� � �
0'=	� &&&&&&&&&&&&&&&&&&&&&&&¼50 ½ 

,oa '= � '=	� � '=	� � '� j [kus ij  r Fkk lkE; '� � -�� izzkIr  gksr k gSA 

vr % 5 50  ls 6 00  r d d k le; vk/kkfjr  iFk lehdj.k ¼5 0 ½ esa t d  fofHkUu  eku j [kd j 

izkIr  fd ;k t k ld r k gSA ;fn  eku k t k;sa fd  vk; d k Lrj  55 0 d kQh le; r d cu k 

j gk gks r ks  

'# � //�	 '� � //� lehd j .k ¼50 ½ esa j [kus ij   

'� � 1 20 + $ 0 -4 ¼5 50 ½ $ 0-4 ¼5 50 ½  

'� � 5 60 

lehdj .k ¼5 0 ½ ls '' d k eku   

'' ¾ 1 20  $ 0-4 ¼5 60 ½ $ 0-4¼5 50 ½ 

'' ¾ 5 64 

vr % blh izd kj  lehdj .k ¼5 0 ½ ls 'H ] 'Q ] ': --------- ds ek u  Kkr  fd ;s t k ld rs gS 

t ks fd  fu Eu or ~ gSA     'H ¾ 5 69 -6 ] 'Q ¾ 5 7 3-44 ] ': ¾ 5 77 -2 2 ] 'P ¾ 5 80 -2 64 
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vr % Y ds fofHkUu  eku ksa ls vk; d k le; vk/kkfjr  iFk d ks lj yr k ls Kkr  fd ;k t k 

ldr k gSA ftlls ge fofHkUu  le;kUr j kyksa ij  vk; ds fofHkUu  Lr j ksa d k vkd yu 

vklku h ls d j  ldrs gSA 

18-9   lkjka”k 

bl izd kj  ls vr aj  lehd j .k d k O;kid  v/;;u d ju s ij  ;g Kkr  gksr k gS fd 

vFkZ”kkL= esa bu  lehdj .kksa d k ;ksxn ku fdr u k egRoiw.kZ gSaA vraj  lehd j .kksa d s mi;ksx 

d s ek/;e ls LFkSfr d  lkE;] Xfr ”khy lkE; r Fkk r qyu kRed  LFkSfr d  lkE; dh foospu k  

d h t k ldr h gSA bu lehd j .kksa u s vFkZ”kkL= d s fo”ys’k.k esa Xfr ”khyr k d k nf̀’V d ks.k  

izn ku  fd ;k gSA 

lef’V  vkfFkZd  pj ksa d s fo”ys’k.k d s lkFk&lkFk lo`f) ekWMyksa d h foospu k bu  lehd j .kksa 

d s ek/;e~ ls d h t k ldr h gSA vFkZ”kkL=  d s fofHkU u  {ks=ksa es a t Sls j k’V ªh; vk;] fu os”k] 

cpr ] miHkksXk] vk;kr &fu;kZr ] d `f’k ewY;ksa] eqn zk LQhfr ] C;kt  nj ] fofu es; n j] 

lkoZt fud  _.k vkfn  d k vkd yu  fd ;k t k ldr k gS lj y vkfFkZd  ekWMyksa  ls ysd j  

t fV y vkfFkZd  ekWMyksa d k fo”ys’k.k vr aj  lehd j .kksa d s ek/;e~ ls fd ;k t k ldr k gSA 

;g or Zeku  le; esa Kkr  gS fd  vkfFkZd  pj ksa esa vkfF kZd  pj ksa esa O;kid  mr kj  p< +ko vkr s 

j grs gSA vr % lelkef;d  vkfFkZd  tXr  esa vr aj  lehd j .kksa d k ;ksxn ku  vFkZ”kkL= fo’k; 

d s v/;;u  esa cM+k gh egRoiw.kZ gSA blfy;s bu  lehd j .kksa d k O;kid  fo”ys’k.k 

vifj gk;Z gSA 

18-10  “kCnkoyh   

fLFkj lkE; %& t ks lkE; vlar qfyr  gksu s d s ckn  iqu% izkj fEHkd  fLFkfr  esa ykSV  vkr k gSA 

vfLFkj lkE; %& t ks lkE; vlar qfyr  gksu  ds ckn  izkj fEHkd  fLFkfr  esa u gha ykSV  ikr k gSA 

LFkSfrd lkE; %& ,slk lkE; t gk¡ le; r Ro r Fkk lkE; lek;kstu  izfØ ;k d k vkHkko 

gksr k gSA 

Xkfr”khy lkE; %& ,slk lkE; t ks fd  le; r Ro ij  vk/kkfj r  gksu s ds lkFk&lkFk lkE; 

r d  lek;kst u  izfØ ;k d ks Hkh vkRelkr ~ d jr k gSA 

 [kafMr Qyu %& n ks le; vUr j kyksa ds e/; t c pj lHkh le;ksa ij  vk/kkfj r  eku ks d ks 

vkRelkr ~ u gh d jr s gSA 

lrr~ Qyu %& n ks le; vUr j kyksa d s e/; t c pj  leLr  eku ksa d ks vkRelkr ~ d jrs gSA  
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edM+ tky %&  bl fl)kUr  d s ek/;e ls d `f’k ewY;ksa ds mPpkopu ksa d h iz— fr fu /kkZfjr 

d h t kr h gSA 

vodyu lehdj.k %& tc lehdj .k esa pj ksa ¼Lor a =]vkfJr ½ d s lkFk&lkFk vod yu 

Xkq.kkad  Hkh gksr s gSA ,slh lehd j .k vod yu  lehdj .k d gykr h gSA 

Xkq.kd %& lkoZt fud  fu os”k esa o`f) ij  D;k izHkko iM+r k gSA ;kfu  3� � �36 

Rojd %& miHkksXk esa o`f) d k fu os”k o`f) ij  D;k izHkko iM+r k gSA ;kfu  3) � ��3*� 

Lok;Ÿk miHkksXk %& lkekU;r ;k miHkksX vk; ij  fu HkZj gksr k gS ij Urq t ks miHkksXk vk; ij  

fu HkZj  u gha gksr k gS ;k vk ; d s “kwU; gksu s d h fLFk f r  esa fd ;s X;s miHkksX d ks  Lok;Ÿk 

miHkksXk d gr s gSA 

lkoZtfud fuos”k %& ;g fu os”k ljd kj  ;k lkoZt fud  lŸkk } kj k fd;k t kr k gS r Fkk 

;g fu os”k ykHk d h vk” kk ls izsfj r  u gha gksr k gSA 

vkSlr miHkksXk dh izo`fŸk %& vk; r Fkk miHkksXk d s vu qikr  d ks vkSlr  miHkksXk d h izo`fŸk 

d grs gSA 

lhekar miHkksXk dh izo`fŸk %& vk; esa ifj or Zu  ls miHkksX esa fd r u k ifj or Zu  gqvk gS ;g  

lhekar  miHkksXk d h izo`fŸk d gykr h gSA 

Lkhekar  miHkksXk d h izo`fŸk ¾ miHkksXk esa ifj or Zu@vk; esa ifj or Zu 

O;kikj pØ %& le; d s vk/kkj  ij  fofHkUu  vkfFkZd  pj ksa t Sls vk;] miH kksXk] fu os ”k] cpr  

vkfn  d s mr kj  p< ko d k fo”ys’k.k O;kikj  pØ ksa d s v Ur XZr  fd ;k t kr k gSA 

18-11  y?kq mŸkjh; iz”u 

1 - fu Eu  esa d kSu  vUr j  lehdj .k gS %& 

    ¼v½  X= aX + bY  ¼ c½ Y=CX
2
+d  ¼l½ #< � �#<	� � � 

2 - vr aj  lehdj .k pj ksa d s eku  le; vk/kkfj r  gksr s gSaA ¼gk¡@u gha½  

3 - (<�' � (<�� � .(<�� � 0(< � -] lehd j .k d k var j  fdr uk gS\ 

4 - vr aj  lehdj .k d k lkekU; ;k iw.kZ lek/kku  ;ksx gksr k gS\ 

5 - Ikwj d  lek/kku  vr aj  lehdj .k ds fd l HkkXk d k lek/kku  gksr k gSaA 

6 - '=�� � .'=�� � %'= � � d k iwj d  lek/kku  Kkr  dhft ;sa\ 

7 - '=�� � 0'=�� � 0'= � � d k iwj d  lek/kku  Kkr  dhft ;sa\ 
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8 - #< � .#<	� � �� d k fof”k’V  lek/kku  Kkr  d hft ;sa\ 

9 - �= �
�
��=	� � �� d k lkekU; lek/kku  Kkr  d hft ;sa\ 

1 0- #< � �.#<	� � 0 d k lkekU; lek/kku  Kkr  d hft ;sa\ 

1 1- vr aj  lehdj .k d kSu  ls lkE; d k fo”ys’k.k d j r k gS\ 

1 2- Xq.kd  Roj d  vUr fØ;k fd l vFkZ”kkL=h u s n h\  

1 3- L Yt d ks fd l : i esa fy; k t k ldr k gS\ 

1 4- ed M+ t ky fl)kUr  ds vk/kkj  ij  fdl izd kj  ds ewY;ksa d k fo”y s’k.k gksr k gS\ 

1 5- '=
� � '= � % � � d h d ksfV  fdr u h gS\ 

mRr j ekyk %&  1 - l  2- gk¡ 3 - r hu  4-iwjd r Fkk fof”k’V  lek/kku  5 - lekaxh HkkXk

6 - '= � "�%	= � 8��	= 7 - '= � �" � 8(	�%	=8 - #� ¾ 5 

 9 - #< � ��'
< ��# � -	� -�1 0 - #< � ��.	<��# � �	� �  

 1 1- izXfr ”khy lkE; 1 2-lSE;qy”ku  13 -Yt-1 14 -d `f’k ewY; 1 5-n ks 

18-12  nh?kZ mŸkjh; iz”u 

1 - vr aj  lehdj .k d ks le>krs gq;s vFkZ”kkL= e sa bu d k egRo cr kb;sa\ 

2 - vr aj  lhekdj .k d s d ksfV  r Fkk pj .k ls D;k le>r s gS r Fkk vod yu 

lehdj .k ls ;g ls ;g lehd j .k fdl izd kj  fHkUu  gSA 

3 - fu Eu  lehd j .k d ks gy d hft ;sa 

¼v½ (< � %(<	� � 0] (# � �  

  ¼c½ (< � %(<	� � 0 � �	 (# � . 

   ¼l½ (< � (<	� � %]  (# � %  

 ¼n ½ (< � 0(<	� � . � �]  (# � �% 

4 - (<�� � /(<�� � (< � .< � / � 0* 

Y0 = 3  r Fkk Y1 = 4 gsr q 

5 - vUr j  lehd j .kks d s ek/;e~ ls vkfFkZd  ekWMyksa d h O;k [;k d hft ;sa\ 
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18-13  lUnHkZ xzzUFk lwph 

1. Dube, G.S., Gupta. D.C., Basic Numerical Anelysis 

Shalini Prakashan Meerut. 

2. Mehta, B.C., Madanani, G.M.K., Mathematics for 

Economists, Sultan Chand and Sons. 

3. Bhardwaj, R.S. Mathematics for Economics and Business, 

Excel Books 

4. Bose, D., An Introduction to mathematical Economics, 

Himalaya Publishing House. 
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bdkbZ 19 dsUnzh; izo`fÙk dh eki  

 

19-1     izLrkouk    

 

19-2     mn~ns”;  

19-3     lkaf[;dh; ek/;ksa ds mn~ns”; o dk;Z  

19-4     vkn”kZ ek/; ds vko”;d rRo     

19-5     lkaf[;dh; ek/;ksa ds izdkj   

     19-5-1   Xkf.krh; ek/;   

          19-5-1-1   lekUrj ek/;   

19-6 Hkkfjr lekUrj ek/; 

 

19-7  xq.kksRrj ek/;    

19-8 gjkREkd ek/;    

19-9 lekUrj ek/;]xq.kksRrj ek/; rFkk gjkRed ek/; ds laca/k esa dqN 

Lej.kh; rF;  

 

19-10 f}?kkrh; ek/;    

19-11 fLFkfr & laca/kh ek/;    

19-11-1 e/;dk    

 

19-12  cgqyd   

19-13   mi;ksx   

19-14   lkjka”k  

19-15  vH;kl ds fy;s iz”u  

 

19-16   lanHkZ xzUFk 
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19.1 izLrkouk 

 

izLrqr bdkbZ es ikBdksa dks dsUnzzh; izo`fÙk d h izekisa d h t ku d kj h n h t k,XkhA bld s 

vUr Xr   lead ks d ks lkaf[;d h; ek/; } kj k izdV  djus d h fofEUu  fof/k;ksa d h O;k[;k d h 

t k,XkhA slkaf[;d h; fo’ys"k.k ds vUr xZr  oXkhZd j .k vkSj  lkj .kh;u  } kj k led ksa d s fo’ky 

lewg d ks vko`fÙk caV u  ds : i esa izLrqr  dj ds lj y vkSj  le>us ;ksx; cu k;k t kr k gSA 

ij Urq blls lead ks d h egRoiw.kZ fo’ks”kr kvksa d k ir k u gha pyr kA lkj ka”k : i esa  lead ks 

d ks lkaf[;d h; ek/; } kj k izdV  fd ;k t k ld r k gSA ;g ,d  ,slk ewY; gS ft lds 

vkl&ikl vU; ldad ks d s d sfUn zr  gksu s d h izo`fÙk ik;h t kr h gS r Fkk t ks lead yXkHkXk 

Js.kh d s e/; esa  gksr k gS  r Fkk d sUn zh; izo`fÙk d h eki gSA ek/; lkaf[;d h; fo”ys "k.k d h 

egRoiw.kZ eki gSA bls Statistical Average Hkh dgr s gSaA ;g ewY; fpfM+;k d h vk¡[k 

t Slh n`f"V (bird�s eye view)  izn ku  dj r k gSA ek/;ksa d ks LFkku  lEcU/kh eki    

(measures of location) ;k izfr: ih ewY; (typical value) d gr s gSaA blesa fu Eu  

fcUn q izeq[k gSa & 

lkaf[;d h; ek/;ksa d s mn ~n s’; o d k;Z] vkn ’kZ ek/; d s vko’;d  r Ro] lkaf[;dh; ek/;k sa 

d s izd kj ] Xkf.kr h; ek/;] lekUrj  ek/;]lekUr j  ek/; d h Xk.ku k n ks izeq[k fof/k;k] 

vfofPNUu  Js.kh d s fy;s ek/;] in  fopyu  j hfr ] pkfyZ;j  d h 'kq)r k ij h{kk] lekUr j 

ek/; d s Xkf.kr h; Xkq.k ] lekUr j  ek/; d h lhek,¡] vfofPNUu  Js.kh d s fy;s ek/; ] Hkkfj r 

lekUrj  ek/; (Weighted Arithmetic Mean)] Xqk.kksRr j  ek/; (Geometric 

Mean ), ;fn  [kf.Mr  vfofPNUu  Js.kh gks r ks Xkq.kksRr j  ek/;] lkewfgd  Xkq.kksRrj  ek/;] 

Hkkfj r  Xqk.kksRr j  ek/;] gj kREkd  ek/; [Harmonic Mean] ]lekUrj  ek/;] Xqk.kksRr j 

ek/; r Fkk gj kRed  ek/; d s laca/k esa d qN Lej .kh ckr sa] f} ?kkr h; ek/; (Quadratic 

Mean), fLFkfr  & laca/kh ek/; (Positional Averages), e/;d k (Median), 

[kf.Mr  Js.kh esa e/;d k] vfofPNUu  Js.kh esa e/;d k]  e/;d k d h fo’ks”kr k,¡ & n ks"k] 

cgqyd & ifj Hkk"kk ] [kf.Mr  Js.kh esa cgqyd ] vfofPNUu  Js.kh esa cgqyd ] cgqyd  d h 

Xk.ku k esa egRoiw.kZ r F;] lekUrj  ek/; vkSj  e/;d k } kj k cgqyd  d h X.ku k ] cgqyd  
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fo’ks”kr k,¡ ] lkaf[;d h; ek/; d qN fo} ku ksa d k er  ] lkj ka”k] vH;kl d s fy;s  iz”u ] 

Lej .kh; fcUn qA 

lkj ka”k : i esa lead ksa d ks izLr qr  dju s ds fy;s ,d  la[;kRed  eki d h vko”;dr k gksr h 

gSA ,d  mn kgj .k esa ,d  ckX esa 3 6 0  isM+ gSa] ft u d h Å ¡pkbZ d k vko`fÙk caVu  fu Eu gS% 

Å ¡pkbZ ¼QhV  esa½ 0 -7 7 -1 4 1 4-21 2 1-28 2 8-35 3 5-42 

vko`fÙk 2 6 3 1 3 5 4 9 8 2 7 1 

 

19-2   mn~ns”;  

 bl bd kbZ d k v/;;u  dju s d s mij kUr  ikB d   

⇒   ek/;ksa d s izd kj 

⇒   Xk.ku k d h fof/k;k¡ ,oe~ lw= 

⇒   bu  ek/;ksa d h fofHkUu  mi;ksxksa d h t ku d kj h izkIr  d jsxsasaA  

19-3   lkaf[;dh; ek/;ksa ds mn~ns”; o dk;Z 

 ek/; vklku h ls O;Dr  u  gksu s okys t fV y  

(i) lead ksa d k laf{kIr  fp= izLr qr  dj r k gSA  

(ii) ek/;ksa d h ,d  egRoiw.kZ mi;ksfXr k fofHkUu  lead  lewgksa d s chp r qyu k 

d h lqfo/kk gSA 

(iii) vU; lkaf[;d h; foospu  t Sls] mifd j .k] fo"ker k vkSj  izFkq’kh"kZRo d h 

Xk.ku k esa ek/;ksa d k mi;ksx  gksr k gSA 

(iv) ek/; iFk izn ’kZu  d k d k;Z d jrs gSaA  

19-4  vkn”kZ ek/; ds vko”;d rRo   

izks0  ;wy (Prof. Yule) d s } kj k vkn ”kZ ek/; ds vko’;d  r Roksa d k oXkhZdj.k fu Eu 

izd kj  fd ;k Xk;k gSA 

(i) bUgsa lkaf[;d  (Statistician) ds vu qeku  ij  vk/kkfj r  u gha gksu k pkfg; sA  

(ii) bUgsa lHkh ewY;ksa  ij  vk/kkfj r  gksu k pkfg,A (Based on all observations) 

(iii) ;g vklku ha ls le> ea vk u s vkSj  js[kkafd r  gksu s ;ksx; gksu k pkfg;sA    

(iv) bu esa fu /kkZj .k d h lj yr k gksu h pkfg;sA  
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(v) bu esa vf/kd r e vFkok U;wu r e pj ksa d s ewY; d k vf/kd  izHkko u gha iM+u k 

pkfg;sA  

(vi) bu d h d qN lj y vkSj  Li"V  Xq.k gksus pkfg;sA    

(vii) ek/;ksa ij  izfr p;u  d s ifj orZu  (effect of sampling) d k U;wu r e izHkko 

gksA ,d  gh lexzz ds fof HkUu  izfr p;u @izfr n’kZ d s fofHkUu  ek/; u gha gksus 

pkfg;sA  

(viii) bu d k vfXkze Xf.kr h; fo”ys"k.k esa mi;ksx  gksu k pkfg;s A 

19-5   lkaf[;dh; ek/;ksa ds izdkj  

ek/;ksa d s egRoiw.kZ oXhZd j .k fu Eu  gSa 

 

 

 

    Xkf.kr h; ek/;  fLFkr  lEcU/kh ek/;  O;kikfj d  ek/;  

  lkekUr j  ek/;    e/;d k vFkok ef/;d k (Median)   py ek/;                  

  Xq.kksÙkj  ek/;           cgqyd  (Mode)               lap;h e k /; 

  gj kRed  ek/;             laxzzfFkr  ek/; 

  oxZd j .kh vFkok f} ?kkr h; ek/; 

mi;qZDr  fofHkUu  ek/;ksa esa lekUrj  ek/;] e/;d k vkSj cgqyd  egRoiw.kZ gSaA 

1 9-5-1     Xkf.kr h; ek/; (Mathematical Averages) 

1 9-5-1-1    lekUr j  ek/;  & ;g lcls yksd fiz; ek /; gSA lekUrj  ek/; og ewY; gS 

t ks fd lh lead ekyk ds lHkh in ksa d s ewY;ksa d s ;ksx esa mu  in ksa d h la[;k ls HkkXk n sus 

ij  izkIr  gksr k  gSA lekUr j  ek/; d ks lkekU; : i esa X f y[kr s gSaA ;fn  ` in 

1 2 3 nx ,x ,x  . . . . . , x gksa r ks mu d k lekUr j  ek/;  

 
i

1 2 3 i=1

x
X X X  . . . . . + X

X =   =  

η

η+ + +

η η

∑
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;gk¡ ( )∑ flXek ;ksx d h vfHkO;fDr  gS vkSj  i milad sr  d s fy;s iz;qDr  gS ;fn  in  

1 2X ,X  vkSj  3X  gksa r ks bu d k ;ksx 
3

ii 1
X

=∑ d s : i esa O;Dr  gksXk vkSj   

 

3

i

1 2 3i 1

X
X X X

X  = 
3 3

= + +
=
∑

 

lkekUrj  ek/; d h mi;qZDr Xk.ku k O;fDrXkr  Js.kh esa gksr h gSA ;fn  in ksa d h vkof̀r ;k¡ n h 

XkbZ gksa vFkkZr ~ ;fn  [kf.Mr  Js.kh (discrete series) esa lekUrj  ek/; Kkr  d ju k gks 

r ks&  

 
i

i 1

i

i 1

fX

X

f N

η

=
η

=

=

=

∑

∑

 

 1 1 2 2 3 3 n n

1 2 3 n

f X  + f X f X . . . . . f X
X

f f f . . . . .f  

+ +
=

+ + +
 

vfofNUu  Js.kh (continuous series) esa lekUrj  ek/; Kkr  dj us d s fy, oXkksZa ds 

e/;&ewY; (mid value) Kkr  dj  ysr s gSa fQj  [kf.Mr  Js.kh d h Hkka fr  gh lekUr j  ek/; 

d h Xk.ku k d jr s gSA   

19-5-1-2 lekUrj ek/; dh Xk.kuk nks izeq[k fof/k;ksa }kjk dh tkrh gS&  

(i) izR;{k j hfr    

(ii) vizR;{k j hfr   

n ksu ksa j hfr;ksa ls fud kyk Xk;k lekUr j  ek/; cj kcj gh vkr k gSA vizR;{k j hfr vFkok y?kq 

j hfr  d k iz;ksx Xk.ku k d h fØ ;k d ks lj y cu kus d s fy, fd ;k t kr k gSA blds vUr XkZr 

be ewy in ksa (x) d ks] ,d  ,sfPNd k ewY; ft ls d fYir  ek/; d gk t kr k gS r Fkk ftls A 

ls fy[krs gSa] } kj k ,d  u;s in  (dX r Fkk dX) esa ifj ofrZr d jr s gSa vkSj  fQj  mfpr 

lw= } kj k leku kUrj  ek/; d h Xk.ku k d j  ysrs gSaA  

O;fDrXkr Js.kh (Individual series)  

geu s n s[kk fd  O;fDrXkr  Js.kh esa lekUr j  ek/; gSaA  
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 1 2 ~X X  . . . . X
X = 

~

+ +
 

;g izR;{k j hfr  gSA  

y?kqjhfr    

blls u ;k in  d X bl izd kj  d k gksr k gS fd  dX = X-A vFkkZr ~ ewy in ksa  esa 

ls ,d  fLFkj  in  ?kV kr s gSaA A d k eku  Js.kh e s ls gh e/; d k j [kk t kr k gSA  

vc izR;sd  (X-A) d k t ksM+dj  dx∑  izkIr  d jrs gSa r Fkk  ewy J s.kh d k lekUr j  ek/; 

dx
X A

~
= +

∑  d k eku  Kkr  d jrs gSa&  

bls fu Eu  lw= d h mRifRr  } kj k Hkh le>k t k ldr k gS&  

;k  dx  = X -A  

 X  =  A +dx  

n ksu ks r j Q ;ksx d ju s ij  &  

 X  =  A + dx∑ ∑ ∑  

;k  

 ~
x dxA

 = 
~ ~ ~

+
∑ ∑  ¼n ksu ks r j Q n ls HkkXk n sus ij  ½  

 
dx

X  =  A + 
~

∑  

blh d ks bl : i esa Hkh fy [k ldr s gSa& 

 X  = A + dx  

D;ksafd  
dx

dx  =  
~

∑  

mn kgj .k % 1- fu Eu fyf[kr  vkad M+ksa d k ek/; Kkr  d hft ,  

fo|kFkhZa A B C D E F G H I J 

yEckbZ 

(cm) 

158 150 165 163 162 166 164 180 155 167 

gy% izR;{k r Fkk y?kq j hfr  } kj k lekUr j  ek/;  
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X dx

X  =    ;    X  = A+ 
~ ~

∑ ∑  

fo|kFkhZ yEckbZ dX = X-A  

tc A = 160  

A 158 (158-160) � 2  

B 150 (150-160) � 10 

C 165 (165-160) + 5 

D 163 (163-160) + 3  

E 162 (162-160) + 2  

F 166 (166-160) + 6 

G 164 (164-160) + 4 

H 180 (180-160) + 20 

I 155 (155-160) � 5 

J 167 (167-160) + 7  

X 1630=∑ dx 37= +∑

(a) izR;{k j hfr  } kj k ek/; 
1630

X  = 163
10

=  

(b) y?kq j hfr  } kj k ek/; 
37

 160 + 163.7
10

= =  

t ks yXkHkXk ,d  leku  gSA [kf.Mr  Js.kh esa ek/; d h Xk.ku k  

mn kgj .k % 2  ,d  d iM+k fey esa d k;Z dj us okys Jfed ksa d h n Sfu d etnwj h ¼#0 ½ fu Eu 

gS] bu d h vkSlr  etnwj h Kkr  d hft ,A  

 

n Sfud  etnwj h � (X) 1 0

0 

1 20 1 40 1 60 1 80 2 00 2 20 

Jfed ksa d h la[;k (fi)  3 6 1 0 1 5 2 4 4 2 7 5 
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u ksV  →  ;gk¡ d 0=∑  vo”; t k¡p ysa blls Kkr  gksr k gS fd  ekud  ek/; 

(Assumed mean) d k eku  lgh gSA  

 i if d 6040
X A 160 Rs 194.5

~ 175
= + = + =

∑  

uksV → ;g Xk.ku k y?kq j hfr  } kj k d h Xk;h gS] ikB d  Lo;a izR;{k j hfr  } kj k ek/; d h 

Xk.ku k dj  t k¡p dj saA  

mn kgj .k % 3  fu Eu  lead ks ls ek/; (Arithmetic Average) d h Xk.ku k d hft,A 

 

  

X fi X-A=di fidi

   A = 160  

 100 3 -60 -180 

 120 6 -40 -240 

 140 10 -20 -200 

              

A     →

(160) 15 0 0 

 180 24 +20 480 

 200 42 +40 1680 

 220 75 +60 4500 

  X 175=∑ id 0=∑ i id f 6040=∑

 X fi di = Xi � A fidi

 5 3 -5 -15 

 6 4 -4 -16 

 7 2 -3 -6 

 9 4 -1 -4 

 A         →  10 2 0 0 

 12 5 2 10 

 13 3 3 9 

 15 2 5 10 

  
if 25 ~= =∑   

i if d 12= −∑
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;gk¡     i i

i

f d
X   =   A +

f

∑
∑

 

      
12

 10 -  = 9.52(hrs)
25

=  

mn kgj .k % 4  fu Eu  lead ks } kj k ek/; d h Xk.ku k d hft,  

 X fi i iX A d− = fidi 

 1 5 -3 -15 
 2 9 -2 -18 
 3 1 2 -1 -12 
A    →  4 1 7 0 0 
 5 1 4 +1  1 4 
 6 1 0 +2  2 0 
 7 6 +3  1 8 
 7 3   -7 

  
(-7) 7

X =  4 + 4
73 73

= −  

19.5.1.3. vfofPNUu Js.kh ds fy;s ek/; → vfofNUu  Js.kh e sa lekU r j  ek/; d h Xk.ku k 

d jus d s fy; s oxZ vUr j ky (class Interval) ds e/; fcUn q Kkr  d j  fy;s 

t krs gSaA v fofPNUu  Js.kh  esa ;g  eku  fy;k t kr k gS fd  vko`fRr ;k¡ e/; 

fcUn qvksa ij  dsfUæ r  gSaA  

ek/; fudkyus dh jhfr  

vfofPNUu  Js.kh esa ek/; d h X.ku k &  

izR;{k j hfr   

vizR;{k j hfr  r Fkk in  fopyu  j hfr  } kj k d h t k ldr h gSA  

mn kgj .k 5  fu Eu  lead ks ls ek/; d h X.ku k izR;{k ,oa vizR;{k j hfr  } kj k d hft , A  

oxZ 

vUrjky 

e/; fcUnq ckjEckjrk  (X-A)  

X X (fi) fX di fidi

0-10 5 10 50 -20 -200 

10-20 15 12 180 -10 -120 

20-30 25 25 625 0 0 
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30-40 35 18 630 10 180 

40-50 45 15 675 20 300 

  f 80=∑  fx 2160=∑   fdx 160=∑  

;gk¡ X e/; fcUn q d h Xk.ku k 1 2L L

2

+
 } kj k d jr s gSaA  

 
fx 2160

X 27
f 80

= = =
∑
∑

 ¼izR;{k j hfr  } kj k½ 

vizR;{k j hfr  } kj k  

 
fdx 160

X A 25 27
f 80

= + = + =
∑
∑

 n ksu ksa j hfr  mRr j  leku  gSA  

19-5-1-4 in fopyu jhfr&;fn  vfofPNUu  Js.kh es a  oxZ&foLr kj  ( )2 1L L− leku  gks 

vFkkZr ~ izR;sd  oXksZa esa oxZ v Ur j ky ,d  fu f”pr   la[;k ' h ' d s cj kcj  gks r ks geleku kUr j 

e/; d h Xk.ku k d ju s ds fy ;s ,d  ,slk in  dx ' cu kr s gS t ks 
X A

~

−
 d s cj kcj  gksr k gSA  

blesa n ks ckr sa /;ku  n su s ;ksX; gSa& 
1.) ewy d k ifj or Zu  (Change of Origin) &y?kq j hfr esa  izR;sd  in  (X) esa 

ls fLFkj  j kf”k eku d  ek/; (A) d ks ?kV krs gSaA  
2.) iSeku s d k ifj or Zu  (Change of Origin) & bls 1dx  fy[krs gSa r Fkk 

1 X _ A
dx

~
=  t gk¡ ~  oxZ vUr j ky d k eku  gSA  

bl j hfr  } kj k ek/; d h Xk.ku k fu Eu  lw= } kj k d h t kr h gSa&  

 
fdx'

X = A +~ 
f

∑
∑

 

mn kgj .k (6)  
oxZ 
vUr j ky  

e/; fcUn q ckj Eckjr k dx ' (X A) ~= −  fdx '  

 X f (X-A)/~  

0-10 5 10 -2 -20 

10-20 15 12 -1 -12 

20-30 25 25 0 0 

30-40 35 18 +1 +18 

40-50 45 15 +2 +30 
  F 80=∑   fdx ' 16= +∑  

;gk¡ lHkh oXksZa d k vUr j ky 1 0  gS vr% lekUr j  ek/;  
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~ fdx'

X A= +
∑

 

    
16

 25+10 25 2 27.
80

= × = + =  

19-5-1-5 Lej.kh; rF;  
(A)  blesa d qN ckrs Lej .kh; gS t Sls ;fn  oXkZUrj ksa d ks bl : i esa fn ;k t k, d h 
vko`fr ;k¡ lap;ha gksa ¼oxZ vUr j ky d e vFkok vf/kd  #i esa fn ;s gksa½ r ks for j .k d ks 
lkekU; forj .k esa cyk t k ldr k gSA r Fkk lekUrj  ek/; d h X.ku k d h t k ld rh 
gSA t Sls &  

oxZ vUr j ky  vko`fRr 
1 0 ls d e  1 0 
2 0 ls d e  1 8 
3 0 ls d e  3 0 
4 0 ls d e  3 7 

 
lkekU; for j .k  

oxZ vUr j ky  vko`fRr 
0 -1 0 1 0 
1 0-20 8 
2 0-30 1 2 
3 0-40 7 
4 0-50 5 

 
(B) vleku  oxZ forj .k ij  Hkh lekUrj  ek/; d h X.ku k mlh #i esa d h t k ldr h gSaA  

(C) [kqys gq, oxZ vUr j ky (Open end classes) esa ek/; d h X.ku k d ju s d s fy;s 

[kqys oxZ d ks cUn  dj  ysu k vko’;d  gksr k gSA  

19-5-2-1 pkfyZ;j dh 'kq)rk ijh{kk  

pkfyZ;j  t k¡p } kj k ;g Kkr  d j  ldr s gSa fd  y?kq j hfr  ;k in  fopyu  j hfr  } kjk 

ifj d fyr  lekUrj  ek/; dh Xk.ku k fØ ;k lgh gS vFkok u gh 

 ( ){ }fdx f dx 1 f   (i)= + −∑ ∑ ∑  y?kqj hfr  esa 

 ( ){ }fdx ' f dx ' 1 f   (ii)= + −∑ ∑ ∑  in  fopyu   

blesa dX ;k dX' e sa 1  t ksM+r s gSa fQj  f ls  Xqqk.kk d jd s mld k ;ksx Kkr  d jds lw= e s a 

yXkr s gSaA  

mn kgj .k & 7   
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X f dX dX+1 fdX f(dX+1) 

5 2 -4 -3 -8 -6 

7 4 -2 -1 -8 -4 

9 5 - 1 0 5 

11 6 2 3 12 18 

13 2 4 5 8 10 

15 1 6 7 6 7 

 f 20=∑    f (dx 1) 30+ = +∑   

 

Li"V  gS fd    X =9.5−  

 fdx = +10∑  

 f (dx 1)  - f  =  30 - 20 =  + 10+∑ ∑  

 fdx  = f  (dx+1) - f∑ ∑ ∑  

vr % X.ku k fØ ;k lgh gSaA  

1 9-5-2-2 lekUrj ek/; ds Xkf.krh; Xq.k &  

fo”ks’kr k 1  & fofHkUu  ewY;ksa (X) d s fopyu ksa (dX) d k chtXkf.kr h; ;ksx 'kwU; gksr k gSA  

fo”ks’kr k & 2  →  ;fn  
X

X  = 
N

∑  esa  X,  N , X∑  esa ls d ksbZ n ks d h eki Kkr  gk s 

r ks r hlj s d h Xk.ku k d h t k ldr h gSA blh fo”ks”kr k d s vk/kkj  ij  ge vKkr  vko`fRr ;ksa 

d k fu /kkZj .k r Fkk Xkyr  ek/; d ks lgh ek/; esa ifj ofr Zr  dj  ld rs gSaA  

mn kgj .k & 8  fo”o d i QqV cky eSpksa esa ,d  lIr kg esa lkseokj  ls 'kfu okj  rd  vkSlr 

#i esa izfr  eSp 3 Xkksy gq, A j fookj  d ks ,d  la?k"kZiw.kZ eSp esa vR;f/kd  Xksy gksu s ij  iwj s 

lIr kg esa Xkksy d k vkSlr  4  gks X;kA cr kb;s j fookj  d ks d qy fdr us Xkksy gq, \ 

gy & lkse0  ls 'kfu 0  rd vkSlr  Xksy =  3  

 6  fn u ksa esa d qy Xkksy  3  6  = 18= ×  

 lks0  ls j fo0  r d  Xkksy d k vkSlr    4=  
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vr % lkr  fn u ksa esa  d qy Xkksy  7  4 = 28= ×  

lkr osa fn u  ¼j fo0 ½ d ks d qy Xkksy  28  -  18  = 10 = ¼v0 ½ 

mgkj .k 9  ;fn  ckj Eckj r k Kkr  u  gks & ;fn   

 205    fi  =  f  + ∑  

 722   +   5fi   =  fx∑  

 X  =   3.763  

n h gqbZ gks r ks 1f  Kkr  d hft ,  

 1

1

722  +   5f
3.763   =   

205  + f
 

 1 1   771.415   +  3.763 f   =  5f=  

   149.415  =   1.123f  

  1

49415
f  =    =  44.0

1123
 

vr % vKkr  o`fRr  gS 1f   =  44.  

fo”ks’kr k �& 4  lgh ek/; d k fu /kkZj .k  

;fn  ~  in ksa d s lekUr j  ek/; X Kkr  fd ;k vkSj  ckn  esa ;g ir k pyk fd  mlesa  ,d 

;k n ks ls vf/kd   ewY; Xkyr  t ksM+s Xk;s] r ks lgh ewY ; Kkr  gksu s d h fLFkfr  esa ge fu Eu  

izfØ ;k viu krs gSa& 

(1) igys ge Xkyr  ;ksx X XX(N)=∑ Kkr  d jrs gSa A  

(2) bl Xkyr  ;ksx X∑  esa ls Xky r  in ksa d ks ?kV kd j  lgh in ksa d ks t ksM+ n srs gSaA  

(3) ;gh ;ksx X∑ esa ~ d k HkkXk d j  lgh X  ek/; izkIr  gksr k gSA    

fo”ks”kr k & 5  lkewfgd  ek/;    

;fn  fdlh lewg d s n ks ;k n ks ls vf/kd  milewgksa d s lekUrj  ek/; vkSj  in ksa d h la[;k 

Kkr  gksr ks lkewfgd  ek/; d h X.ku k fu Eu  lw= } kj k d h t k ld r h gS&  

 1 1 2 2

1 2

X ~  + X ~
X =

N N+
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lkekU; #i esa  

 1 1 2 2 3 3 K k

1 2 3 k

X N   +  X N   +  X N  + . . . . . . X N
X =

N N N  . . . . . N+ + +
 

fo”ks”kr k & 6  ;fn  fd lh Js.kh d s lHkh ewY;ks a esa  fu f” pr   vpj  j kf’k t ksM+ n h t k, ?kVk 

n h t k,] xq.kk d j  n h t k, r ks ml Js .kh d s lekUr j  ek/; esa og  vpj  j kf”k Ø e”k% t qM+ 

t kr h gS xqqq.kk gks t kr h gSA  

fo”ks’kr k & 7  n ks Jsf.k;ksa d s  r Rlaokn h ewY;ksa (corresponding values ) d s t ksM+ksa vkSj 

vUr j ksa d k lekUrj  ek/; mu  n ksu ksa Jsf.k;ks a d s lekUr j  ek/; ds ;kX ;k vUr j d s cj kcj 

gksr k gSA 

lekUrj  ek/; ds Xkq.k %  

,d  vkn ”kZ ek/; ds #i esa  lekUr j  ek/; d h fu Eu  fo’ks”kr k,¡ ik;h t kr h gSa & ;g  

(1) ln So fu ”p;kRed  gksr k gS  

(2) Xk.ku k dj us esa lj y r Fkk lkekU; gksr k gS 

(3) ;g lHkh ewY;ksa ij  vk/kkfj r  gksr k gS  

(4) n wljs ek/;ksa d h r qyu k esa izfr p;u  d s izHkkoksa ls d e izHkkfor  gksr k gSA  

19.5.2.3 lekUr j  ek/; d h lhek,¡ (Limitations)  

lekUrj  ek/; n ks"keqDr  u gh gS bld h fu Eu  lhek,¡ gSa&  

(1) ;g pj e ewY;ksa ls izHkkfor  gksr k gS 

(2) bld k fuj h{k.k vFkok fcUn qj s[kh; fu /kkZj .k lEHko u gh gSA  

(3) vu qikr ] n j ] izfr ”kr  d h Xk.ku k esa mi;qDr  u gha gS 

(4) vlfer  forj .k d h n ”kk esa lekUrj  ek/; for j .k d k mfpr  izfr fu f/kRo u gha 

d jr kA  

19.6 Hkkfjr lekUrj ek/;  

O;ogkfj d t hou  esa vu sd ksa ,slh fLFkfr ;k¡ gksr h gSa ftu esa lHkh in leku  egRo ds u gha 

gksr sA ,slh fLFkfr  esa lekUr j  ek/; fud kyrs le; ewY;ksa d s lkisf{kd  egRo d ks /;ku  esa 

j [ku k vko”;d  gksr k gS] bl izd kj  fu d kys t ku s okys ek/; d ks leku kUrj  ek/; d grs 

gSaA  
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;fn  ewY;  1 2 3 4 ~  X ,   X ,   X ,   X ,  . . . . . , X→  

lEc) Hkkj  1 2 3 ~  W ,W ,W ,   . . . . . . , W→  gSa r ks &  

 1 1 2 2 3 2 ~ ~
W

1 2 3 ~

WXW X   +W x  + W X   + . . . . . . +W X
X  =

W   +  W   +  W   + . . . . . .  + W W
=
∑
∑

 

vko`fRr  for j .k esa &  

 
( ) ( )1 1 1 2 2 2 n n n

W

1 2 ~

W(fX)W (f X )  +  W f X   +  .  . . . . . +  W f X
X

W W  . . . . W W
= =

+ +

∑
∑

 

Hkkfj r  ek/; (Weighted Mean) d h Xk.ku k izR;{k vkSj  vizR;{k j hfr  n ksu ks izd kj  ls 

d h t k ld r h gSA 

mn kgj .k & 10  ysfd u  bls izR;{k j hfr  } kj k gh fu d kyr s gSA n ks fo|ky;ksa d k i j h{kkQy 

fn ;k Xk;k gS] d kSu  lk fo|ky; csgr j  gS \  

izfr ”kr  ij h{kkQy  

 fo|ky;  A  fo|ky; B 

gkbZLd wy  70% (200  fo|kFkhZa )  80% (150 fo|kFkhZa) 

ch0 ,0 60% (150 fo|kFkhZa)  80% (50  fo|kFkhZa) 

gy % fo|ky; A d k Hkfj r  ek/; & 

 1

200 70   +  150 60  +  100 80 31000
XW   =   =  = 68.9 

200 + 150 + 100 450

× × ×
 

Li"V  gS fd  ;gk¡ fo|kfFkZ;ksa d h la[;k d ks Hkkj  (W) r Fkk izfr ”kr  ij h{kkQy d ks in 

ewY; (X) eku k Xk;k gS A  

fo|ky; B d k Hkkfj r  leku kUrj  ek/;  

 2

150 80   +  100 60  +  50 80 22000
XW   =   =  = 73.3 

 150 + 100  +  50 300

× × ×
 

vr % fo|ky; B d k ij h{kkQy csgr j  gSA  

19.6.2 Loij h{k.k  

fu Eu  ij  laf{kIr  fV Iif.k;k¡ fyf[k, &  

(a) lekUrj  ek/; ds xqq.k  
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(b) pkfyZ;j  d h 'kq)r k ij h{kk  

(c) Hkkfj r  lekUr j  ek/;  

(d) in  fopyu  j hfr   

(e) lekUrj  ek/; d h lhek,¡ 

(f) ek/; d s lkekU; t hou  esa mi;ksx  

19.7  xqq.kksRrj ek/;  

19.7.1. ifjHkk"kk 

fd lh Js.kh d s ~  in ksa d s ~  in ksa d s xqq.ku Qy d ks ~  ok¡  ewy (root )  gh mld k 

xqq.kksRr j  ek/; gSA in ksa d h la[;k ls gh ewy d k eku  Kkr  gksr k gSA vr % 2,3 la[;kvksa 

esa xq.kksRr j  ek/; d h Xk.ku k vklku h ls d h t k ld r h gS t Sls & 

in   X,  Y→   

2G.M  X.Y→  

in   X,  Y,   Z→  

2G.M  X.Y.Z→  

t c n ks ;k r hu s ls vf/kd  in  gksr s gSa r ks xqq.kksRr j  ek/; =  

 1 2 ~logX   + logX   + . . . . . +l ogX
G.M. Anti log   

~

 
=   

 

    
log X

 Antilog  
~

 
=  

 

∑  

19-7-2 ;fn [kf.Mr vfofPNUu Js.kh gks rks xqq.kksRr j  ek/;  

G.M  =   Antilog  1/N f logX  ∑  t gk¡ N f= ∑  

mi;ksx →  xqq.kksRr j  ek/; d k iz;ksx izfr ”kr  o`f)&n j ksa t Sls t u la[;k o`f) n j ] 

pØ o`f) C;kt ] ewY;ksa esa g ksu s okys izfr ’kr  ifj or Zu  vkfn  d h vkSlr  n jsa Kkr  d jus d s 

fy;s gksr k gSA bld k lacaf/k r  lw= fu Eu  gS&  

(i) ( )
~

~ 0P   = P 1 r+  
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(ii) ~
n

0

P
r  =  1

P


−


  t gk¡  

~P    =   fu f”pr   vof/k d s m ij kUr  ij  ewY; d h j kf”k  

0P    =   vof/k d s vkj EHk esa  p j  ewY; d h j kf”k  

~    =    o"kksZa d h la[;k  

r    =    izfr  bd kbZ ifj orZu d h n j   

bls pØ o`f) C;kt  lw= (Compound Interest Formula) d gr s gSaA  

mn kgj .k & 11 

 

 

n”kd o`f) nj tula[;k n”kd ds 

vUr esa tc iwoZ 

n”kd esa 100 eku ysa 

10log x  

1 5 105 2.0212 

2 8 108 2.0334 

3 12 112 2.0492 
 

1 1
G.M.  =  Antilog  log x   =  Antilog (6.1038

~ 3

   
   
   
∑  

      Antilog (2.0346)  =  108.2=  

19.7.3 lkewfgd Xq.kksRrj ek/;  

     blh izd kj  lkewfgd  xqq.kksRr j  ek/; d h Xk.ku k dh t k ldr h gSa  

lkewfgd  xqq.kksRr j  ek/;  1 1 2 2

1 2

N logG   + N logG
  Antilog  

N N

 
=  + 

 

t gk¡ 1G    →   ,d  HkkXk d k xqq.kksR r j  ek/;   

    1N    →   ,d  HkkXk ds in ksa d h la[;k  

    2G    →   n wljs HkkXk d k xqq.kksRr j  ek/;  
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    2N    →   n wljs HkkXk d s in ksa d h la[;k  

19-7-4  Hkkfjr xqq.kksRr j  ek/;  

;fn  fofHkUu  ewY;ksa d k lkisf{kd  egRo vyx&vyx gks r ks Hkk fj r  lekUrj  ek/; d h gh 

r j  Hkkfjr  xqq.kksRr j  ek/; Kkr  fd ;k t k ldr k gSA  

Hkkfj r  xqq.kksRr j  ek/; 
( )logX.W

W.G.M = Antilog  
W

 
 
  

∑
∑

 

19-8 gjkREkd ek/;   

ifj Hkk"kk &  

fd lh lead  Js.kh d s in ksa d h la[;k d ks in ksa d s O;qRØ eksa (reciprocals) ds ;ksx ls 

HkkXk n su s ij  t ks ewY; izkIr  gksr k gS mls ml Js.k h d k gj kRed  ek/; d gr sa gSa &  

 

1 2 ~

N
H.M.

1 1 1
 + . . . . . . + 

x x x

=
+

 

    
N

  
1

x

=

∑
 

gj kRed  ek/; d k O;kogkfjd  mi;ksx lhfer  gSA vkSlr  Xkfr ] pyu osXk r Fkk izfr  #i;s 

oLr q d h ek=k d k iz;ksx fd ;k t kr k gSA d Hkh&d Hkh Hkkfj r  gj kRed  ek/; d h Xk.ku k Hkh 

d ju h iM+r h gSA Hkkfj r  gj kRed  ek/; d k lw= fu Eu  gSA  

Hkkfj r  gj kRed  ek/; 
i

i

N
(W.H.M.)  =  

W

X
∑

    ;k         

1 2 3 ~

1 2 3 ~

1

w w w w
 + . . . . + 

x x x x
+ +

 

19-9 lekUrj ek/;] xqq.kksRrj ek/; rFkk gjkRed ek/; ds laca/k esa dqN Lej.khrF;   

(i)  fd lh Js.kh d s XkSj  _.kkRed  ewY;ksa d s fy,  

    A.M.  G.M.   H.M≥ ≥  

    ;fn  xSj  _.kkRed  ewY; cj kcj  u gh gSa&  
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    A.M. > G.M. >  H.M  

    ;fn  lHkh ewY; cj kcj  gSa &  

    A.M.  G.M.   H.M≥ ≥  

    ikB d ksa ls vu qj ks/k gS fd  mDr  r F;ksa d k ij h{k.k Lo;a d j sa&  

(ii) ;fn  dsoy n ks la[;k,¡ gksr  r ks &   

     2(G.M.)   =   A.M.    H.M.×  

     ;fn  n ks la[;k,¡ a 0>  r Fkk b 0>  gksa r ks  ge t ku rs gSa fd  bu d k  

           
a+b

A.M.  = ,
2

 

           
2 2ab

H.M.  =   
1 1 a+b

a b

=

+
 

           G.M.  =  ab  

r Fkk  

           
a+b 2ab

A.M.    H.M.  =   
2 a+b

× ×  

                          ab =  

                        ( )
2

 ab=  

vr %  ( ) ( ) ( )
2

A.M   H.M   =  G.M×  

19-10 f}?kkrh; ek/;   

;fn  d qN ewY; /ku kRed r Fkk dqN _.kkRed  gksrs gSa r ks ,lh fLFkfr  esa ge f} ?kkr h; 

ek/; d h Xk.ku k d jr s gSaA f} ?kkr h; ek/; og ewY; gks r k gS t ks fofHkUu  ewY;ksa d s oXkksZa ds 

lekUrj  ek/; d k oxZewy ysu s ij  izkIr  gksr k gSA  

;fn  Js.kh d s ewY; 1 2 3 ~x ,  x ,  x   . . . . . x  gksa r ks  

f} ?kkr h; ek/; 
2 2 2

1 2 ~X   + X   + .  . . . . .  +  X
Q.M.   =   

~
 

mn kgj .k   X  1, -2,  3,  4,  -5− →  
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( ) ( ) ( )

2 2 22 21  + -2 3 4 5
Q.M.   =  

5

+ + + −
 

       
1+4+9+16+25

  
5

=  

                       11  =  3.31=  ¼yXHkX½ 

19.11 fLFkfr & laca/kh ek/;   

19.11.1. e/;dk (Median)  

fd lh lead  Js.kh esa e/; d k og ewY; gksr k gS t ks iqjs Js.kh d ks n ks cj kcj  HkkXkksa e sa 

foHkkft r  d jr k gS] ftlesa Js.kh d ks ?kV rs ls c<+r s Øe esa O;okfLFkr  dj rs gSa r ks mldk 

e/; ewY;  e/;d k gksr k gS] ft ls M ;k Md  ls O;Dr  dj rsa gSaA  

u ksV % ;gk¡ Js.kh d ks ?kV rs ls c< +rs vFkok c< +r s ls ?kV rs Ø e esa O;okfLFk r  dj uk 

vko”;d  gSaA  

          e/;d k  
n 1

2

+ 
=  
 

ok¡ in  d k eku   

;fn  in ksa d h la[;k le (even) gks r ks 
n 1

2

+ 
 
 

ok¡ in  n “key o esa vkr k gS vr %  

4 -5  ok¡ in  d k eku   = pkSFkk in  d k eku  +  ik¡pos in  d k eku  / 2  

mn kgj .k X 7,   11,  12,  15.→  d k e/;d k 
4 1

2

+ 
 
 

 ok¡ in  2.5=  

vr % e/;d k 
11 12

11.5
2

+
= =  

mn kgj .k & fu Eu  Js.kh d k e/;d k ewY; Kkr  d hft ,A  
25,  13, 23, 40, 27, 25, 23, 24, 22, 30  

gy & 
Ø e la0  
→  

1 2 3 4 5 6 7 8 9 1 0 

in  ewY; 
→  

1 3 2 2 2 3 2 3 2 4 2 5 2 5 2 7 3 0 4 0 
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  e/;d k  
10 1

5.5
2

+
= =  ok¡ in   

vr % =   5  ok¡ in  eku  +  6  ok¡ in  eku  / 2   =   
24 25

24.5
2

+
=  

19.11.2 [kf.Mr Js.kh esa e/;dk  
fu Eu  fof/k } kj k Kkr  d h t kr h gSa  

(1) igys lap;h vko`Rr h Kkr  d jrs gSaA  

(2) ( )N 1/ 2+ ogk¡ in  fu d kyrs gSaA  

(3) lap;h vko`fr  ds ft l in esa ( )N 1/ 2+ ok¡ in  'kkfey gk s ml h d s lkeus 

okys ewY; d ks e/;d k eku  d grs gSA  
mn kgj .k fu Eu  Js.kh es a e/;d k ewY; Kkr  d hft , A  

X →  0 1 2 3 4 5 6 7 8 

f →  1 9 2 6 5 9 7 2 5 2 2 9 7 1 

gy  

X →  0 1 2 3 4 5 6 7 8 

f →  1 9 2 6 5 9 7 2 5 2 2 9 7 1 

c.f →  1 1 0 3 6 9 5 1 67 2 19 2 48 2 55 2 56 
th

thN 1 256+1
M  item = 128.5  item 

2 2

+ 
= = 
 

 ;gk¡ 12 8.5  ok¡ lap;h vko`fRr  1 67  esa 

igyh ckj  vk j gk gS] vr % e/;d k d k eku  4  gSaA  

19.11.3 vfofPNUu Js.kh esa e/;dk   
vfofPNUu  Js.kh esa e/;d k d k in  eku  Kkr  dj us d s fy;s fu Eu  lw= d k iz;ksx d j r s 
gSaA  

 
N

Md
2

= ok¡ in  

r Fkk e/;d k d h Xk.ku k fu Eu  lw= } kj k d jrs gSaA  

 1

N
C

2M L i
f

 
− 

= + × 
 
 

 

t gk¡ M  = e/;d k 
    1L   = e/;d k oxZ d h fu pyh lhek  

     c  = e/;d k oxZ ds B hd  igys okyh lap;h vko`fRr  
     f   =  e/;d k oxZ d h vkof̀Rr   
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     i  =  e/;d k oxZ d k foLr kj  ( )2 1L L−  

igys [kf.Mr ] Js.kh d s lek u  gh lap;h vko`fRr  Kkr  d jrs gS& 
N

2
} kj k e/;d k oxZ Kkr  dj rsa gSa&  

ft l lap;h vko`fRr  esa izFke ckj  
N

2
 'kkfey gks mlh d s lkeus okyk oxZ e/;d k oxZ 

gksXkkA   
mn kgj .k fu Eu  for j .k ls e/;d k eku  Kkr  d hft ,  

et nwj h ¼#0 ½ →  20-30 30-40 40-50 50-60 60-70 

Jfed ksa d h 
la[;k  

→  3 5 20 10 5 

 
gy →  et nwj h Jfed ksa d h la[;k  lap;h vko`fRr  

   f c.f 

  20-30 3 3 

  30-40 5 8 

Md → 40-50 20 28 

  50-60 10 38 

  60-70 5 43 = N 

        

;gk¡ N / 2  = 21. 5  r Fkk lacaf/kr  lap;h ckj Eckj r k 28  vr % 40-50 e/;d k oxZ 

vUr j ky lw= d k iz;ksx d jr s gq,%  

e/;d k ( )
10

 40 + 21.5 8  = 40+6.75=46.75
20

= −  

vr % etnwj h d h e/;d k =46.5  

19.11.4 Lej.kh; fcUnq%  

1. ;fn  Js.kh d ks lap;h vko`fRr  forj .k ds #i esa izLr qr fd ;k X;k gS r ks bls igys 

lkekU; Js.kh cu k ysu k pkf g,A  

2.  ;fn  oxZ voj ks/kh Ø e esa gS  r ks e/;d k d k lw= gksXkk& 
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          2

N
c

2
M L i

f

 
− 

 = − ×  

;gk¡  L  =  e/;d k oxZ d h Å ij h lhek  

    C  =  lap;h vko`fRr  e/;dk oxZ ls igys oky s oxZ d h gksr h gSA  

mn kgj .k & fu Eu  for j .k d k e/;d k ewY; Kkr  d hft , A  

 izkIr kad  vko`fRr lap;h vko`fRr  

  (f) (c.f) 

 70-80 10 100 

 60-70 10 90 

Md →  50-60 20 80 

C.I. 30-40 15 30 = c 

 20-30 15 15 

;gk¡ lap;h vko`fRr  u hps ls cu kbZ  XkbZ gS] D;ksafd  voj ksgh oXkkZUrj  ?kV rs Ø e esa gS vr % 

ewy lw= d k iz;ksx d j rs gq,  N/2 = 50 − l0  t ks] 40 50−  oXkZ vUr j ky esa fLFkr  gSA  

   1

N
C

2M  L i
f

 
− 

= +  
 
 

 

          

100
40 + 30

2 10
30

−
= ×  

          
50-30

 40+
30

=  

           40+6.67 = 46.67=  

;fn  oxZ vUr j ky c< +rs Ø e d k gksr k tSls 7 0  ls vf/kd  r ks la”kksf/kr  lw= d k iz;ksx 

fd ;k t k,XkA  
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(3)  vleku  oXkkZUrj ksa d h fLFkfr  esa e/;d k Kkr  dj us d s fy;s mUgsa ;Fkk lEHko  

leku  oXkkZUrj ksa esa cn y ys u k pkfg,] Js.kh d s v f/kd r e oxZ foLr kj  ds vk/kkj  

ij  iqu ZXkBu  dj u k pkfg,A  

(4)  izFke oxZ gh e/;d k oxZ gks r ks c d k eku  'kwU; gksXkk] 'ks"k fØ ;k,¡ ;Fkkor  gksXhA  

(5)  [kqys oxZ vUr j ky ls e/;d k izHkkfor  u gha gksr h  

19.11.5 e/;dk dh fo’ks”krk,¡&  

xq.k  

(1) bld h Xk.ku k lj y gksr h gSA 

(2) pj e ewY;ksa ls ;g izHkkfor  u gha gksr hA  

(3) u , in ksa ls e/;d k ij  izHkko U;wu r e gksr k gSA  

(4) bld k fcUn qj s[kh; fu #i.k Hkh lEHko gS& lap;h vko`fRr  oØ  (Ogive 

Curve) } kj k e/;d k d k fu /kkZj .k d j  ldrs gSaA  

(5) e/;d k oxZ d h t kud kj h ls gh e/;d k d h Xk.ku k d h t k ldr h gSA   

nks"k& 

(1)  ;g chtXf.kr h; foospu  ds fy;s vu qi;qDr  gS&  

(2)  lhekUr  ewY;ksa d ks Hkk j  nsu s esa ;g vu qi;qDr  gS 

(3)  vfofPNUu  Js.kh esa e/;d k d k lw= bl ekU;r k ij  vk/kkfjr  gS fd  izR;sd  ocZ esa 

vko`fRr ;k¡ leku  #i ls for fjr  gSaA ysfd u  ;g vO;ogkfj d  gSA  

19.11.7 foHkktu ewY; &  

e/;d k iwj s for j .k d ks n ks leku  HkkXksa esa foHkkft r  d jr h gS] ij Ur q e/;d k ds fl)kUr 

ij  iwjs for j .k pkj ] n l ;k lkS HkkXksa esa ck ¡V k t k ldrk gS ;g fu Eu  gS&  

                  [kf.M r  Js.kh              vf ofPNUu  Js.kh  

(a) pr qFkZd      1

N+1
  Q   =   

4
−  ok¡ in              

N

4
   ok¡  in   

   ¼pkj  fgLls½  3

3(N+1)
  Q   = 

4
−  ok¡ in             

3N

4
 ok¡ in   
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(b) n ”ked      1

N+1
  D         ;

10
− →               

N

10
  ok¡ in  d k eku  

   ¼1 0  fgLls½ 2

2(N+1)
  D       ;

10
− →               

2N

10
 ok¡ in  d k eku   

(c)  'kr ed      1

N+1
  P         ;

100
→ →             

N

100
  ok¡ in  d k eku  

   ¼1 0 0  fgLls½ 80

80(N+1)
   P       ;

100
→               

80N

100
 ok¡ in  d k eku   

'ks"k Xk.ku k fØ ;k ,oa lw= e/;d k d k gh gksr k gSA  

19.12  cgqyd   

19.12.1 ifjHkk"kk % og ewY; gS t ks Js.kh esa lcls vf/kd  ckj  vkr k gks ;k ft ld h 

vko`fRr  lcls vf/kd  gksA ;g ewY;ksa d s vf/kd r e lad sn z.k d k fcUn q d gykr k gSA  

19.12.2 O;fDrXkr Js.kh esa cgqyd  

mn kgj .k  

X →  4 6 4 7 4 8 4 9 5 0 5 1 5 2 

f →  2 4 1 1 2 3 1 0 3 2 

gy →  ;gk¡ vko`fRr ;k¡ fu ;fer  gS vr% vf/kdr e vkof̀Rr  (23 ) d s leku  okyk ewY; 

vFkkZr ~ 49  cgqyd  gS  

19.12.3 [kf.Mr Js.kh esa cgqyd & 

lewgu  j hfr  } kj k & fu j h{k.k } kj k ge cgqyd  d k fu /kkZj .k d jr s gSa t c vko`fRr ;k¡ 

fu ;fer  gksa] ij Urq t c vko`fRr ;k¡ vfu ;fer  gksa r Fkk vf/kd r e vko`fRr  d sUæ  esa u  gksd j 

vUr @vkj EHk esa gks r ks lew gu  j hfr  viu k;h t kr h gSA  

blesa 6  Lr EHk cu k;s t krs gSa ft u esa   

izFke Lr EHk →  vko`fRr ;k¡ gksr h gSaA  

f} r h; Lr EHk →  vkj EHk ls n ks &n ks vko`fRr ;ksa d ks t ksM+ f y;k t kr k gSA  

r r̀ h; Lr EHk →  Lr EHk 1  d h igyh vko`fRr  NksM+d j  n ks&n ks vko`fRr ;ksa d k t ksM+ gksr k gSA  

pr qFkZ Lr EHk →  Lr EHk 1  d h r hu  r hu  vko`fRr ;ksa d ks t ksM+ gksr k gSA  
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iape Lr EHk →  Lr EHk 1  d h igyh vko`fRr  NksM+dj  r hu&r hu  vko`fRr ;ksa d ks t ksM+ gksr k 

gSA  

"k"B e Lr EHk →  Lr EHk 1  d h igyh vko`fRr  NksM+d j  r hu&r hu  d k t ksM+ gksr k gSA 

19.12.4 vfofPNUu Js.kh esa cgqyd &   

1 0
1

1 0 2

f f
Z = L i

2f f f

−
+ ×

− −
 

t gk¡  Z  =  cgqyd   

      1L   = cgqyd  oxZ d h U;wur e oxZ  

      0f   = cgqyd  oxZ ls igys  d h vko`fRr   

      2f  =  cgqyd  oxZ ds ckn  d h vko`fRr   

      1f   =  cgqyd  oxZ d h vko`fRr   

      i  =   oxZ foLr kj   

bl lw= d h ;g ekU;r k gS] fd cgqyd d k ewY; cgqyd  oxZ d s lehi ds oXkksZa dh 

vko`fRr ;ksa ls izHkkfor  gksr k gSA bls fu Eu  mn kgj .k ls Li"V  fd ;k t k ldr k gS&  

mn kgj .k & fu Eu  fooj .k d k cgqyd  Kkr  d hft ,&  

X - 1 2 3 4 5 6 7 8 9 10 11 12

f - 3 8 15 23 35 40 32 28 20 45 14 6 

X (i) (ii) (iii) (iv) (v) (vi) 

1 3 11     

2 8  23 26   

3 15 38   46  

4 23  58   73 

5 35 75  98   

6 40  72    

7 32 60     

8 28  48 80   

9 20 65   93  

10 45  59   79 

11 14 20  65   

12 6      
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LrEHk & la[;k vf/kdre vko`fRr X dk eku 
(i) 45 10 

(ii) 75 5,6 

(iii) 72 6,7 

(iv) 98 4,5,6 

(v) 107 5,6,7 

(vi) 100 6,7,8 

;gk¡ X d s 6  ok¡ d k eku  lokZf/kd  ckj  vk;k gS vr% cgqyd  d k eku  6  gksXkk A  

19.12.5 cgqyd  d h Xk.kuk esa egRoiw .kZ r F;&  

1.;fn  oXkkZUr j  lekos”kh gS]  r ks bls viot hZ esa cn y n su k pkfg,A  

2.;fn  oXkkZUr j  voj ksgh Ø e esa gk s r ks cgqyd  d h Xk.ku k Å ij h lhek ls d ju h pkfg, A  

  1 2
2

0 2

f f
Z  = L i

2f f f

 −
− 

− − 
 

19.12.6 lekUr j  ek/; vkSj  e/;d k } kj k cgqyd  d h X.ku k  

 cgqyd   3 = e/;d k   2−  ek/;  

19.12.7 cgqyd  fo’ks”kr k,¡  &  

  Xkq.k  

(1) ;g lj y ,oa yksd fiz; gS  

(2) fu j h{k.k ek= ls fu /kkZj .k lEHko  

(3) pj e ewY;ksa d k U;wu r e izHkko    

(4) fooj .k d k izfr #ih ewY; gksr k gS  

(5) loksZRr e izfr fu f/k  

nks"k  

 (1) ;g cgqr  vfu f”pr   ,oa vLi"V  gS  

 (2)  pj e ewY;ksa d k egRo u gh  

 (3)  in ksa d h la[;k d e gks r ks lkFkZd  u gh 

 (4)  oxZ foLr kj  esa ifj or Zu  ls ewY; ifj orZu   

ek/; ds pquko  
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  (1)  mn ~n s”; ft ld s fy;s ek/; d k mi;ksx d j u k gS  

  (2)  led ks d h izd `fr  ,oa fo’ks"kr k,¡ r Fkk ek/; d k d k;Z  

19.13 mi;ksx  

1 9.1 3.1  lekUr j  ek/;  

→  bld k iz;ksx lkoZHkkSfed  gksr k gS 

→  vkn ”kZ ek/;  

19.13.2 xqq.kksRrj ek/;  

→  lkis{k ifj orZu  t Sls t u la[;k o`f)] vu qikr ] pØ okr n j ksa d s v/;;u  esa lgk; d   

19.13.3 gjkRed ek/; &  

→  d ky Js.kh d s v/;;u  esa fo’ks”k egRo gS  

→  Xkfr ] ek=k d s #i esa izn Rr  Hkko esa mi;ksxh  

19.13.4 e/;dk  

→  Xkq.kkRed  lead ks d k v/;;u  esa lgk;d   

19.13.5 cgqyd  

→ viw.kZ lead ks esa X.ku k laHkoA izfr  O;fDr  mRiknu ] t wr ksa d s ekWMy lkbt  esa ;g  

mi;ksxh gSSA  

ek/; d h lhek,¡&  

fofHkUu  ek/; dsoy d sUæ h; izo`fRr  d ks ekir s gSa] lead ks d h izo`fRr  ds ?kV rs c< +us d h 

t kud kj h laHko u gh gksr hA ek/; fo"ker k d h eki u gh d j  ldr s vr % fo"ker k d k 

v/;;u  fooj .k esa vko”;d  gksr k gSA  

19.13.6 lkaf[;dh; ek/; dqN fo}kuksa dk er&  

⇒  ^^ek/;] lead ksa d s foLr kj  ds vUr XZr  fLFkj  ,slk ewY; gS ftld k iz;ksx Js.kh  d s 

lHkh ewY;ksa d k izfr fu f/kRo d jus d s fy;s fd ;k t kr k gSA lead ekyk d s foLr kj  d s e/; 

es fL Fkr  gksu s d s d kj .k ek/; d ks d sUæ h; ewY; d k eki Hkh  d gk t krk gSA **  

 Croxton and Cowden  

⇒ ^^ ek/; os lkaf[;d h; vpj  gSa t ks gesa lEiw.kZ d h lkFkZdr k d k ,d  gh iz;kl esa 

le>us d h ;ksx;r k izn ku  d jrs gSaA**A.L. Bowley  
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19-14   lkjka”k  

⇒  fofHkUu  ek/;&  

;gk¡ ge fo fHkUu  ek/;ksa d s lw= ,d  LFkku  ij  izLr qr  d jsxsasa]  r Fkk fofHkUu  ek/;ksa d s 

fo’ks”kr kvksa r Fkk mi;ks fXr k d s fy;s ikB d  bd kbZ ls voyksd u  dj sa & 

 O;fDr Xkr  Js.kh  [kf.Mr  Js.kh  vfofPNUu  Js.kh  

1 - lekUr j  ek/;  x
X = 

~

∑  
fx

X
N

=
∑  

fx
X

N
=
∑  

  dx
X A

N
= +

∑  
fdx

X A
N

= +
∑  

 x
X = 

~

∑  
d ~  = X-A  ~ fdx '

X A
N

= +
∑  

   x-A
dx '  =

~
 

2 - e/;d k 
th

n+1
M  =  Size of  item 

2

 
 
 

 } kj k e/;d k oxZ A  

   1

N
C

2
M L i

f

 
− 

 = + ×  

3 - cgqyd   

lcls vf/kd  ckj   

vku s okyk ewY;  

fu j h{k.k vFkok  

lewgt  } kj k vf/kd r e  

vko`fRr  d k ewY;  

cgqyd  oxZ d k  

fu /kkZj .k  

    1 0
1

1 0 2

f  - f
Z     L   i

2f  - f  - f
= + ×  

    Z   =    3M - 2X  

4 - xq.kksRr j  ek/;  

 
( )log x log x.f

G.M.  =  Antilog   G.M. =  Antilog 
N f

   ∈
  
    

∑
∑
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( )log x.f

G.M.  =   Antilog 
f

 ∈
 
  ∑

 

5 - gj kRed  ek/;  

 
( )hec. x Rec. x.f

H.M.  =  Rec.   H.M. =  Rec. 
~ f

   ∈
  
    

∑
∑

 

 
( )Rec. x.f

H.M.  =  Rec. 
f

 ∈
 
  ∑

 

6 - Hkkfjr  lekUrj  ek/;     Hkkfj r  Xq.kksRr j  ek/;  

 w

XW
X   =  

W

∑
∑

   

 
( )logX.W

W.G.M  =  Antilog 
W

 
 
  

∑
∑

 

7 - Hkkfjr  gj kRed  ek/;       lkewfgd  ek/;  

 
( )Rec.X.W

W.H.M.  =  Rec 
W

 ∈
 
  ∑

   1 1 2 2

1 2

X N   + X N
X =

N  + N
 

8 - pØ o`f) C;kt  d k lw=  

 ( )
N

N 0P   =  P 1 r+      N
N

0

P
r 1

P
= −  

19-15 vH;kl ds fy;s iz”u 

Part-1   oLrqfu’B iz”u %

¼1 ½ fu Eu fyf[kr  esa ls d kSu fLFkfr  lEcU/kh ek/; gSa\ 

  (i) e/;d k    (ii) lekUrj  ek/;  

 (iii) Xkq.kksRRkj  ek/;  (iv) d ksbZ Hkh u gha 

¼2 ½ fUkEu  esa ls d kSu  ls lEcU/k lgh gSa\ 

 (i) A.M.  =  . . . .G M H M×  

 (ii) H. M.  =  . . . .A M H M×  
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 (iii) G.M. =   . . . .A M H M×  

 (iv) G.M.  =  
. . . .

2

A M H M+
 

¼3 ½ cgqyd  Kkr  dj us d h fof/k;ksa es a ls ,d  gS & 

         (i) Z = 3M + 2X
uuur

             (ii) Z = 2M � 3X
uuur

  (iii) Z = 3M � 2X
uuur

              (iv) Z = 3M � 3X
uuur

¼4 ½ fu Eu  ls d kSu  lcls vfu f”pr  ek/; gS\ 

 (i) cgqyd   (ii) e/;d k 

 (iii) Xkq.kksÙkj  ek/;      (iv) gj kRed  ek/; 

¼5 ½ fu Eu  esa ls d kSu  lk lEcU/k lgh gS\ 

 (i)  ( X
uur

 � Z) = 2/3 ( X
uur

 � Z) 

 (ii)  ( X
uur

 � Z) = 1/3 ( X
uur

 - Z)  

(iii)      ( X
uur

 � Z) = 2/3 ( X
uur

� M) 

 (iv)  ( X
uur

 � M) = 1/3 ( X
uur

� z) 

mRRkj % 1-(i)  2-(iii)  3-(iii)  4-(i)  5-(iv) 

lgh (T) vFkok Xkyr (F) fpfUgr djsa % 

¼1 ½ lekUrj  ek/; ls fofHkUu  ewY;ksa d s fopyu ksa d k ch t Xf.kr h; ;ksx “kwU; gksr k gSA 

¼2 ½ cgqyd  d k cht Xf.kr h; foospu  lEHko gSA 

¼3 ½ ,d  vkn ”kZ ek/; ij  izfr p;u  d s ifj orZu ksa d k izHkko vf/kd r e gksu k pkfg,A 

¼4 ½ e/;d k pj e ewY;ksa } kj k izHkkfor  gksr h gSA 

¼5 ½ cgqyd  d k fcUn qj sf[k; fu /kkZj .k lEHko gSA 

¼6 ½ ,d  vko`fÙk caVu  ds eq[; fo”ks’kr kvksa d ks Li’V  d j us esa ek/; vd sy s gh l{k e gSA 

mRrj % 1-(T) 2-(F)  3-(F)  4-(F)  5-(T)  6-(F)

Part-2 

iz0  1 - dsUæ h; izo`fRr  d h eki ls vki D;k le>r s gSa\ ,d  vPNs ek/; d h fo”ks’kr k,¡ 

D;k gSa\ fd l ek/; d ks vk i vkn ”kZ ek/; eku saXks vkSj  D;ksa \  
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iz0  2 - fofHkUu  izd kj  ds ek/ ;ksa d k o.kZu  d hft, vkSj  mu d h lkisf{kd  fo”ks"kr kvksa d h  

      O;k[;k d hft ,A  

iz0  3 - fofHkUu  ek/;ksa d s mi ;ksxksa d h ppkZ d hft ,A  

iz0  4 - fu Eu fyf[kr  ij  laf{kIr  fV Iif.k;k¡ d hft , &  

(a) lekUrj  ek/; ds cht Xf.kr h; Xq.k  

(b) lkewfgd  lekUrj  ek/;  

(c) Hkkfj r  lekUr j  ek/;  

(d) pkfyZ;j  'kq)r k ij h{kk 

(e) py ek/; ,oa izXkeh ek/;  

(f) foHkkt u  ewY;  

(g) in &fopyu  j hfr   

(h) ek/;ksa d h lhek,¡ 

iz0  5 -  ;fn  fdlh lead  Js.kh d s lHkh in ksa d k ewy  cj kcj  gks r ks fl) d hft , fd  &  

  X  =   G.M.  =  H.M  

iz0  6 - fu Eu  Js.kh esa  lekUr j  ek/; e/;d k vkSj  cgqyd Kkr  d hft , &  

(i) 36,  64, 70, 66, 30, 42, 82, 64, 22, 36, 40, 44, 22, 30, 70, 

46, 76, 24. 30-(i)- X  =  47.88,   M = 43.0,    Z  = 33.24   

      (ii)      10, 8, 16, 6, 14, 4, 18 30- (ii)- X = 10.86,  M = 10,  Z = 8.28.

iz0-7  →  fu Eu  lkj .kh ls ek/;] ek/;d k vkSj  cgqyd  Kkr  d hft, A  

X    →  20-30 20-40 20-50 20-60 20-70 20-80 20-90 20-100 

f    →  4 16 56 97 124 137 146 150 

( Hint f →  lp;h vko`fRr  )  

mRr j X  =  56.33,    M  =  54.63,    Z  =  50.67  

iz0  8-50  in ksa d k vkSlr  16 9  gSA ckn  esa Kkr  gqvk fd  ,d  in  1 43  d ks 1 3 4  i< + fd ;k 

Xk;k Fkk] lgh ek/; Kkr  dhft ,A  

m0  & 8. [169.08]  

iz0  9  n ksu ks d Eifu ;ksa d s et nwj ksa d h vkSlr  et nwj h Kkr  d hft ,A  
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  Factory A Factory B 

et nwj - 250 200 

vkSlr  etnwj h  - Rs 2.0 Rs 2.50 

 

iz0  1 0 .  fu Eu fyf[kr  lead ksa ls ek/;] e/;d k r Fkk cgqyd  Kkr  d hft ,A  

Marks  No. of Students  

Less than 5 14 

Less than 10 40 

5-15 76 

15 ls vf/kd  110 

20-25 40 

25 ls vf/kd 10 

30 ls vf/kd 2 

 

mRr j   [ X   =  15.45,   M  =  15.83,    Z  =  16.60]→  

iz0-11 - fu Eu fyf[kr  lead ks ls Hkkfj r  lekUrj  ek/; d h Xk.ku k d hft ,A  

 Article  Quantity Cousemed Price per Kg  

A 100 2 

B 20 10 

C 40 5 

D 50 1 

F 30 8 

mRr j    [3.56]→  

iz0. 12.  2 0 dqUV y xsgw¡w 3 00  #0  izfr  d qUV y gS vkSj  2 5  dqUV y 35 0 #0  izfr d qUV y 

d h nj  ls [kj hn k Xk;kA xsgw¡ d h izfr  d qUV y vkSlr  d her  D;k gSA   

iz0-  1 2   fu Eu  d k xq.kksRr j  ek/; Kkr  d hft , &  
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       70, 100,  500,  75,   8,  250,  8,  42.   

m0 - 12  →  [ ]G.M.  =  45.27  

iz0- 13  fu Eu  lead ks ls e/;d k vkSj  prqFkZd  Kkr  d hft ,A  

   12,   18,  20,  24,  36,  38,  46,  46,  48,  56,  74,  96,  98,  106,  120.  

m0 - 13  →  [ ]1 3M  =  46,  Q   =  24,  Q   =  96  

iz0 . 14  fu Eu  lead ksa ls e/ ;d k vkSj  cgqyd  Kkr  d hft ,A  

x   5,  15,  25,  35,  45,  55,  65,  75→  

f   2,  18,  30,  45,  35,  20,  6, 3. →  

m0 - 14   [M  =  36.56,   8  =  36 ]→  

iz0-15  os n ks ewY; cr kb;s ft ud k lekUrj  ek/; 10  vkSj  xq.kksRr j  ek/; gj kRed  ek/; 

D;k gksXkk\  

m0 - 15    [16,  4      H.M.  =   6.8]→  

19-16 lanHkZ xzzUFk 

� lqn kek flag] vks0 ih0  flag]  okbZ0  ds0  flag (2002) & vFkZ”kkL=  h; Xf.kr  , oa 

izkj fEHkd  lkaf[;d h & j k/kk ifCyd s”kUl] u bZ fn YyhA 

� J.K. Sharma (2008) � Business Statistics, Dorling Kinderseley 

(India) Pvt. Ltd. (Pearson Education), Delhi. 

� ,l0 ,u 0  yky] ,y0 ds0 pr qosZn h (2010) & ifj ek.kkRed  fo”ys"k.k] f ”k o 

ifCyf”kaXk gkml] bykgkckn A 
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इकाई 20- अप�करण तथा उसक	 माप�  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

20-1 izLrkouk  

20-2   mn~ns”; 

20-3   fujis{k ,oa lkis{k vifdj.k 

20-4   vifdj.k dh eki ,oa jhfr  

20-5   foLrkj   

20-6  vUrj prqFkZd foLrkj   

20-7 'kred foLrkj    

20-8 prqFkZd fopyu   

20-9   ek/;  ls ek/; fopyu   

20-10  ef/;dk ls ek/; fopyu 

20-11  cgqyd ls ek/; fopyu  

20-12 ek/; fopyu ds xq.k 

20-13 izeki fopyu  

20-14 forj.k xqq.kkad    

20-15 lkewfgd izeki fopyu 

20-16 izeki fopyu ds Xqk.k ,oa nks"k  

20-17  fcUnq js[kh; fof/k ykjsat oØ  

20-18 ^ladsUnz.k vuqikr*    

20-19 lkjka”k    

20-20 vH;kl ds fy;s iz”u 
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20-1 izLrkouk  

d sUæ h; izo`fRr  d h eki] fd lh Js.kh d s y{k.kksa d ks lkj ka’k&: i esa ,d  la[;k esa O;Dr  

d jr k gS] ij Ur q fofHkUu  inksa d s vkilh vUr j ;k fofHkUu  in ksa d s dsUæ h; ewY; ls vUr j 

d ks dsUæ h; izo`fRr d h eki O;Dr u gha d j ld r h lead ekyk d h cu koV d k ir k ek/; 

} kj k u gha py ikr kA  

ek/; d h 'kfDr ’kkyh eki cu kus d s fy;s ge leFkZd  eki Kkr  djr sa gSa] t ks Js.kh esa  

fopj .k d h eki dj r k gS] bls Js.kh esa fopj .k d h eki dj r k gS] bls vifd j .k  d grsa 

gSaA  

→ d sUæ h; izo`fRr  d h eki d ks izFke Ø e d k ek/; d gr sa gSaA  

→ vifd j .k d h eki d ks f} r h; Ø e d k ek/; d grs gSaA  

vifd j .k d h eki okLr o esa ml Js.kh  esa laXr r k ;k le: ir k ds vHkko d h lhekvksa d ks 

;k ifj ek.k d ks ekir k gSA ;fn  in ksa esa vUr j  vf/kd  gksXk r ks vifd j .k d k eku  Hkh 

vf/kd  gksXkkA vifd j .k d h eki d h ogh fo”ks’kr k,¡ gS t ks vkn ”kZ ek/; d h gksr h gSaA 

20-2 mn~ns”;  

izLr qr  bd kbZ d k v/;;u  d jus d s i’pkr  ikB d ] fu Eu  ij  t kud kj h izkIr  dj  ldsaxsa&  

• vifd j .k d h fofHkUu  eki  

• vifd j .k d h fofHkUu  ekiksa d h fo’ks”kr k,¡  

• vkd yu  d h j hfr  ,oa mi; ksx  

ikB d ksa ls vu qj ks/k gS fd gy mn kgj .kksa } kj k vH;kl iz“u  Lo;a gy dj Kku d k 

Loij h{k.k dj saA  

20-3 fujis{k ,oa lkis{k vifdj.k  

fu j is{k vifd j .k & t c vifd j .k d h eki d ks ewy b d kb;ksa esa gh O;Dr  fd ;k t k,A  

lkis{k vifd j .k & t c mifd j .k eki d ks vu qikr  ;k izfr ’kr  esa O;Dr  fd ;k t kr k gSA 

;g fofHkUu  izo`fRr  d s lead ksa d h r qyu k dj us esa vf/k d  mi;ksxh gSA  

n ks Jsf.k;ksa d h rqyu k esa fuj is{k vifd j .k u gha iz;qDr fd ;k t kr k] r qyu k d s fy;s lnSo 

lkis{k vifd j .k d k iz;ksx fd ;k t kr k gSA  
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20-4 vifdj.k dh eki ,oa jhfr  

(1) foLr kj   Range   

(2) vUr j  & pr qFkZd  foLr kj   (Interquartile 

Range  

 
lhek j hfr   

(3) 'kr ed  foLr kj   (Percentile 

Range) 

(4) pr qFkZd  fopyu   (Quartile 

deviation) 

 
fopyu   
ek/; j hfr (5) ek/; fopyu  (Mean 

deviation) 

(6) izeki fopyu  (Standard 

deviation) 

(7) ykj sat  oØ (Lorenz Curve)  fcUn q js[kh;  
j hfr   

 ge ,d &,d  d j  lHkh ekiksa d h X.ku k j hfr  d h ppkZ mn kgj .kksa lfgr  d jsxsasaA   

20-5 foLrkj  

fd lh Js.kh d s vf/kd r e vkSj  U;wu r e ewY;ksa d s vUr j  d ks foLr kj  (Range) d grs gSaA 

;g ml lhek d ks O;Dr  d jr k gSA ft uds] e/; ewY ;ksa d k vfLr Ro gksr k gSA f oLr kj  dks 

R ls O;Dr  djr s gSaA r Fkk bld k lw= fu Eu  gS & 

 max minR X X= −   ;k     R =  L � S 

oXkhZd r̀  Js.kh esa  foLr kj  d h eku  

R = mPpoxZ d h Å ij h lhek L& fu Eu  oXkhZ d h fu pyh lhek 

;g vifd j .k d k fu j is{k eki gS] lkis{k foLr kj  ;k f oLr kj  xqq.kkad    d s f y, f u Eu  lw=  

d k iz;ksx d j u k gksr k gS 

 foLr kj  xqq.kkad    (Coefficient of Range) 
L S

L S

−
=

+
  

mn kgj .k � 1 fu Eu  Js.kh d h lkis{k ,oa fu j is{k eki Kkr  d hft , 

oXkkZUr j 5-10 10-15 15-20 20-25 25-30 

vko`fÙk 2 5 12 8 3 
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gy -1   ;gk¡ mPpr e oXkkZUr j  = 25-30 ft ld h mPpr e lhek 3 0  gS 

 U;wu r e oXkkZUr j         =  5 � 10 ftld h U;wu r e lhek 5  gS 

 fu j is{k foLr kj         =   L � S = 30 � 5 =  25 (Ans) 

 lkis{k foLr kj @foLr kj  Xq.kad  
L S 30 5 25 5

L S 30 5 35 7

− −
= = = =

+ +
 (Ans) 

u ksV % ;fn  oXkkZUrj  d k Lo:i lekos”kh gks r ks foLr kj d h Xk.ku k d jr s le; mls viot hZ 

(Exclusive) esa cn y ys u k pkfg,A 

20-5-1   foLrkj ds xqq.k ,oa mi;ksx 

 xq.k - ;g gS& 

(i) lj yr k ls ekfir  fd ;k t k ld r k gSA 

(ii) le; d h cpr 

(iii) m|ksXksa esa Xkq.k fu ;a=.k] fofu e; n j ksa esa ifj or Zu  'khryr k d h eki ;k ekSle 

Hkfo";ok.kh esa iz;qDr A 

n ks"k (Demerits) 

(i) foLr kj  dsoy pj e ewY;ksa  ij  vk/kkfj r  gksr k gSA ;g pj e ewY;ksa d s chp  d s 

ewY; d h t kud kj h u gha n srk gSA 

(ii) blesa fLFkj r k u gha gksr h] pj e ewY; d s ,d  in  esa vUr j  gksu s ls foLr kj  

izHkkfor  gks t kr k gSA 

(iii) vko`fÙk caV u ksa d s fy;s foLr kj  mi;qDr  u gha gSA 

(iv) cht Xkf.kr h; foospu k d s n `f"Vd ks.k ls foLr kj  vu qi;qDr  gSA 

20-6  vUrj prqFkZd foLrkj   

foLr kj  (Range) vkad M+ksa esa fopj .k’khyr k d h ,d  egRoiw.kZ eki izLr qr  d jr k gS] ij Urq 

bl eki d k izeq[k n ks"k ;g gS fd  ;g pj e eku ksa d s } kj k vR;f/kd  izHkkfor  gksr k gSA 

pj e eku ksa d s izHkko d ks fu j Lr  d ju s ds fy;s ge ,d  vU; fof/k viu kr s gSa] ftlls ge 

v)Z vUrj &pr qFkZd  foLr kj d grs gSaA bl fof/k d s vUr XZr ge r`r h; ,oa izFke pr qFkZd ksa 

d s vk/ks vUrj  d ks vk¡d M+ksa d h fopj .k’khyr k d h eki d s :i esa Lohd kj  d jrs gSa & bl 

eki d ks bl izd kj  ifj Hkkf"kr  fd ;k t kr k gS & 
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3 1Q Q
Q

2

−
=  

;|fi bl fof/k ds vUr XZr pj e eku ksa d k izHkko fu jLr  gks t kr k gS] ij Urq foLr kj  d h 

Hkk¡fr  ;g Hkh vk ¡d M+ksa d s lHkh eku ksa ij  vk/kkfj r u gha gSA iw.kZr ;k lefer  vk¡d M+k sa 

(Perfectly Symmetric data) esa ekf/;d k d k eku  r`r h; pr qFkZd  (Q3) r Fkk izFke 

pr qFkZd  (Q1) ds B hd  chp esa f LFkr  gksr k gSA vr % ,s lh fLFkfr  esa  

    Q3  =  Md  + Q 

    Q1  =  Md + Q 

vU; 'kCn ksa es a iw.kZr ;k lefer  for j .k esa Q3 r Fkk Q1 ekf/;d k ls pr qFkZd  fopyu  d h 

n wj h ij  fLFkr  gksaXsA ij Urq vlefer  forj .kksa (Nonsymmetrical distribution) esa 

Q3 r Fkk Q1 ekf/;d k ls pr qFkZd  fopyu ] nwj h ij fLFkr  u gha gk sr sA ;g  fLF kfr  cgqr  

lkjs vkfFkZd  vk¡d M+ksa e sa n `f"V Xkspj  gksr h gS & t ks fd ewyr % vlekfer  gksr s gSa & t Sls 

vk; d k for j .k] Hkw&t yksa d k for j .k vFkok ifj lEifÙk;ksa d k for j .kA 

20-7 'kred foLrkj (Percentile range)  

d Hkh&d Hkh vifdj .k Kkr  d jus d s fy, 'kr ed  foLr kj  d k Hkh iz;ksx fd ;k t kr k gSA 

'kr ed  foLr kj  90P  r Fkk 10P  d s vUr j  d ks O;Dr  d jr k gSA  

vifd j .k d h ;g j hfr  foLr kj  (Range) r Fkk I.R. (Inter � Quartile Range ) ls 

vis{kkd r̀  csgr j  gSA D;ksafd  ,d  rj Q r ks ;g pj e ewY;ksa ls izHkkfor  u gha gksr h vkSj 

n wlj h r j Q Js.kh d s e/; d s 8 0  izfr ”kr  ewY;ksa ij  vk/kkfj r  gSA bl j hfr  ds n ks"k Hkh 

foLr kj  r Fkk vUrj  pr qFkZd foLr kj  ds n ks"kksa t Sls gh gSa A  

20-8 prqFkZd fopyu (Quartile Deviation)  

;g fopyu  ,d izd kj dk foLr kj  gS t ks pr qFkZd ksa ij  vk/kkfjr  gSA geu s ns[kk gS fd 

vUr j  prqFkZd  foLr kj  mPp pr qFkZd  (Q3) vkSj  fu Eu  pr qFkZd 1(Q ) ij  fu HkZj  gksr k gSA  

 3 1I. R.   =  Q  - Q  

;fn  ge I.R.  d ks n ks ls HkkXk n s n sa r ks gesa pr qFkZd  fopyu (Q.D.)  izkIr  gksr k gSA  
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3 1Q  - Q
Q.D =

2
 

20-8-1 prqFkZd fopyu  

;g vifdj .k d k fuj is{k eki gSA fofHkUu Jsf.k;ksa esa p r qFkZd  fopyu d h r qyu k d jus ds 

fy, ge lkis{k eki Kkr  d jrs gSa vkSj  bls pr qFkZd  fopyu  xqq.kkad    d gr s gSaA  

 pr qFkZd  fopyu  Xkq.kkad     3 1

3 1

Q   -  Q
   

Q   +  Q
=  

u ksV % ge t ku rs gSa fd  e/;d k iwj h Jsf.k d ks n ks cj kcj  HkkXkksa esa ckaV r h gSA ,d lefHkr 

fooj .k eas&  

 3 1Q  -  M = M - Q  

;k  1 32M  =  Q   +  Q  

 1 3Q  + Q
M  =   

2
 

bl izd kj   

 3 1 1 3
1 1

Q  - Q Q   +  Q
Q.D  +  Q   =    Q   =    M 

2 2
+ =  

vkSj   

 3 1 1 3
3 3

Q  - Q Q  + Q
Q  -  Q.D =  Q  -    =    =  M

2 2
 

vr  % 1Q   =   M  -  Q.D.  

vkSj   3Q   =  M   +  Q.D  

bl izd kj ge ;g fu "d "kZ fu d ky ldr s gSa fd  ,d  lefHkr forj .k esa M  Q.D±  

lead  Js.kh d s 5 0 % ewY;ksa d ks O;Dr  d jr k gSA  

d qN fo} ku ksa d k er  gS fd  pr qFkZd  fopyu  okLr o esa ,d  fLFkfr  ek/; (Positional 

average) gS vkSj  ;g ek/; ls in ksa d s fo[kj ko d ks u gha ekir kA bls vifd j .k d h eki 

d s ct k; foHkktu  & eki (Measure of partition) d gu k Js"B  gSA  

pr qFkZd  fopyu  d ks v/kzZ vUr j  & prqFkZd  foLr kj  (Semi inter quartile range) Hkh 

d grs gSaA  
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20-8-2 prqFkZd fopyu ds Xkq.k (Merits of Q.D.)  

pr qFkZd  fopyu  foLr kj  d s d qN n ks"kksa d s n wj  dj r k gSA bld s eq[; Xq.k fu Eu  gSa&  

(1) bld h Xk.ku k r Fkk bls le>u k n ksu ksa lj y gSA  

(2) ;g Js.kh d s egRoiw. kZ HkkXk ¼e/; d s 5 0  %½ ij  fopkj  d jr k gSA  

(3) ;g pj e ewY;ksa (Extreme values ) ls izHkkfor  ugha gksr k A  

(4) ;g [kqys flj s okys oXkZUr j ksa esa Hkh  vifd j .k d h eki d j  ldr k gSA  

20-8-3 prqFkZd fopyu ds nks"k (Demerits of Q.D.)  

;g Js.kh d s lHkh ewY;k sa ij  vk/kkfj r  u gha gSA  

;g izfr p;u  ds ifj or Zu ksa ls cgqr  izHkkfor  gksr k gSA  

glesa cht Xf.kr h; foospu  d k vHkko gSA  

;g vifd j .k d k B hd &Bkd  eki u gha djr k d soy lfUudV  eki (Approximate 

measure) d jr k gSA okLr o esa ;g lhek j hfr  (method of limit) } kj k vifd j .k & 

eki d s n ks"kksa ls eqDr  gks Hk h u gha ld r kA  

fofPNUu  Js.kh esa pr qFkZd  fopyu  %  

mn kgj .k 1  & fn ;s Xk;s lead  esa pr qFkZd  fopyu  Kkr d hft , A  

pj  ewY;  (X) : 6 7 8 9 1 0 1 1 1 2 

vko`fRr (f) : 3 6 9 1 3 8 5 4 

gy&  

(1) izLr qr  mn kgj .k esa ,d  fofPNUu  vko`fRr  fooj .k izn f”kZr  gSA fofPNUu vko`fRr 

fooj .k d s pr qFkZd  Kkr  d jus d s iwoZ] lap;h] vko`fRr ;ksa d ks Kkr  fd ;s t kr k gSA ;g  

izfØ ;k fu Eu  lkj .kh esa izn f”kZr  gSA  

X f cf 
6 3 3 
7 6 9 
8 9 1 8 
9 1 3 3 1 
1 0 8 3 9 
1 1 5 4 4 
1 2 4 4 8 
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 1Q  = for j .k ds 
N 1

4

+ 
 
 

oka in  d k eku   

    = for j .k ds 
48 1

4

+ 
 
 

 osa in  d k eku   

    = for j .k ds 
49

4

 
 
 

 osa in  d k eku   

    = 1 2-25  osa in  d k eku    8 =  

 3Q   = for j .k ds 
3N 1

4

+ 
 
 

 osa in  d k ek u   

    =  for j .k ds 
( )3 48 1

4

+ 
 
 

 osa in  d k eku   

    =  for j .k ds 
3 49

4

×
 os in  d k eku   

    
147

  
4

=  ok¡ eku    36.75=  ok¡ eku    10 =  

  Q.D  3 1Q  - Q
   

2
=  

   
10 - 8 2

Q.D  =    =    = 1
2 2

 

pr qFkZd  fopyu  xq.kkad     3 1

3 1

Q  - Q
  

Q   +  Q
=  

   
10 - 8 2

    =    = 0.11
10 + 8 18

=  

vfofPNUu  Js.kh esa pr qFkZd  fopyu  %  

mn kgj .k 2  & u hps fn ;s Xk;s lead  esa pr qFkZd  fopyu ,oa pr qFkZd  fopyu  Xqq.kkad   Kkr  

d hft ,\  

oXkkZUr j   10-20 20-30 30-40 40-50 50-60 60-70 70-80 

vko`fRr 5 1 0 1 0 2 5 2 5 1 5 1 0 

lap;h  5 1 5 2 5 5 0 7 5 9 0 1 00 
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vko`fRr 5 1 5 2 5 5 0 7 5 9 0 1 00 

 

1Q   =  for j .k ds 
N

4

 
 
 

 osa in  d k eku   

   =  for j .k ds 
100

4

 
 
 

 osa in  d k eku   

   =  2 5  ok¡ in   

2 5  ok¡ in  oXkZUr j  (30-40) esa fu fgr  gSA 

vr % 

 1 1

i N
Q L x C

f 4

 
= − 

 
 

 1

10
Q 30 (25 15)

10
= + −  

 1Q 30 1(10)= +  

 1Q 40=  

 3

3N
Q

4
=  osa in  d k eku  

         =  for j .k d s 
3(100)

4
 osa in  d k eku 

         =    7 5  ok¡ in  

7 5  ok¡ in  oXkkZUrj  (50-60) esa fu fgr  gS & 

vr %     3 1

i 3N
Q L C

f 4

 
= + − 

 
 

    3

10
Q 50 (75 50)

25
= + −  

    3

10
Q 50 25

25
= + ×  

    3Q 50 10= +  

         3Q 60=  
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pr qFkZd  fopyu   3 1Q Q 60 40 20
(Q.D.) 10

2 2 2

− −
= = = =  

pr qFkZd  fopyu  xqq.kkad     3 1

3 1

Q Q 60 40 20

Q Q 60 40 100

− −
= = =

+ +
 

20-9   ek/; fopyu  (Mean Deviation) 

fopj .k”khyr k d h vc r d pfpZr  ekiksa & foLr kj  r Fkk pr qFkZd  fopyu ] vFkok bu  ij 

vk/kkfj r  Xqq.kkad   ksa d k izeq[k n ks"k ;g Fkk fd  lead  d s d soy n ks ewY;ksa ij  gh  vk/kkfjr 

FksA ;g  lead  d s vU; ewY ;ksa d h mis{kk d j r s gSaA fo pj .k’khyr k d h vkn ”kZ eki lead  d s 

lHkh ewY;ksa ij  vk/kkfj r gksu h pkfg;sA bl izd kj d h ,d  eki gS ek/; fopyu  (Mean 

Deviation)A ^ek/; fopyu *] fopyu ksa (deviations) d s vkSlr  d ks O;Dr  d jr k gSA 

bu  fopyu ksa d h X.ku k lead  ds fd lh d sUnzh; eku ¼ek/;] ef/;d k vFkok cgqyd ½ ls 

d h t kr h gSA lkekU; r kSj ij  ek/; fopyu  d h Xk.ku k d s fy;s iz;qDr  fopyu ksa d h  

Xk.ku k ge lead ksa d s ek/; (Mean) ls gh O;Dr  djr s gSaA  

ek/; fopyu  d h Xk.ku k dh izfØ ;k esa bl izd kj  loZizFke ge lead ksa d s ewY;ksa d k ek/; 

ls fopyu  Kkr  d jr s gSa & vFkkZr ~ izR;sd  lead  ewY; esa ls ek/; d s eku  d ks ?kV krs gSaA 

r Ri’pkr~ fopyu ksa d s fpUgksa (signs) d h mis{kk djjr s gq, ge fopyu ksa d k vkSlr  Kkr 

d jrs gSaA fopyu ksa d s cht Xf.kr h; fpUgksa (Algebraic signs) d h mis{kk d jus d k 

d kj .k ;g gSa fd  ek/; ls fopyu ksa d k ;ksx ln So 'kwU; d s ckj cj  gksr k gS & D;ksafd  

fopyu ksa d s ;ksx d h izfØ;k esa /ku kRed  r Fkk _.kkRed  fopyu  ,d  n wljs d ks iw.kZr ;k 

fu j Lr  d j  n srs gSaA  

pj j kf”k ds ewY;ksa  d k ek/; X X= −  ls fopyu   

vc ge fopyu ksa d s ch t Xf.kfr ; fpUgksa d h mis{kk d jj rs gq,] bu ds fu jis{k eku k sa 

(Absolute values) vFkok ifj ek.kksa d ks Kkr  dj rs gSaA fopyu ksa ds fu j is{k eku ksa d ks 

n ks [kM+h yd hj ksa �||�  d s chp j [kdj  O;Dr  fd ;k t kr k gS] vFkkZr ~ 

fopyu ksa d s fu j is{k eku  X X= −  vc X X−  fd lh j kf”k d s ifj eku  vFkok fu j is{k 

eku  d ks O;Dr  d jr k gS r Fkk bls ge Mod . of X X−  i< +r s gSaA 
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 ek/; fopyu  =  fopyu ksa d k ;ksx @ fopyu ksa d h la [;k 
X X

N

Σ −
=  

 t gk¡ X XΣ −  =  fu j is{k fopyu ksa d k ;ksx 

  N     =  vk¡d M+ksa d h la[;kA 

;fn  fopyu ksa d ks "X"  d s } kj k izn f”kZr  fd ;k t k;s t gk¡ dX X X= −  gks r ks  

  
dX

MD
N

Σ
=  

oXkhZd r̀  vk¡d M+ksa d s vkd `fr  for j .k ds fy;s ek/; fop yu  d k lw= fu Eu  izd kj  gksXk & 

 
f . d X

MD
N

Σ −
=  

t gk¡]  N f= Σ  

20-9-1  ek/; fopyu Xkq.kkad (Cofficient of Mean Deviation) 

ek/; fopyu  vifd j .k d k fu j is{k eki gS t ks fofHkUu  Jsf.k;k sa d s f y;s r qyu k ;ks x; u gha 

gksr kA bld s fy;s ges a lkis {k ek/; fopyu  ;k ek/; f opyu  xqq.kkad  d k ifj d yu  dj uk 

iM+r k gSA ek/; fopyu  esa t c ge lacaf/kr  ek/; ls HkkXk n sr s gSa r ks gesa ek/;  fopyu  

xqq.kkad  izkIr  gksr k gS 

 
X

X

δ
=   ;k    

M

M

δ
   ;k    

Z

Z

δ
 

     lekUr j  ek/; ] e/;d k cgqyd  ls fy;s Xk;s fo pyu  xqq.kkad  gS 

20-9-2   O;fDrXkr Js.kh esa ek/; fopyu 

mnkgj.k%Js.kh 10, 14, 20, 24, 12 d k lekUrj  ek/; ls ek/; fopyu  r Fkk ek/; 

fopyu  d k xq.kkad  Kkr  d hft ,A 

gy &ek/; fopyu  
x x dx

x
n n

Σ − Σ
δ = =  

X x x  = d-x−

1 0 6 

1 4 2 
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2 0 4 

2 4 8 

1 2 4 

8 0 2 4 

 x  =  x/~   =  80/5  = 16 ∑  

  x  =  d - x  /~  =  24/5 = 4.8δ  

ek/; fopyu  xqq.kkad     

  x/x  =  4.8/16  =  0.3δ  

20-9-3 [kf.Mr Js.kh esa ek/; fopyu  

[kf.Mr  Js.kh esa ek/; fopyu  | dx |  ;k x| d |  ;k z| d |  Kkr dj us ds fy;s igys og 

ek/; Kkr  d jrs gSa ft lls fopyu  ysu k gS fQj  d | x |  ;k | dm |  ;k z| d |  Kkr  djrs 

gSA vko`fRr  f  ls blesa xq.kk d jds bld k ;ksx d j  ysr s gSaA bl ;ksx esa vko`fRr  d s ;ksx 

ls HkkXk n su s ij  ek/; fopyu  izkIr  gksr k gSA  

 M z

f|dx| f |dM| f(dz)
 x = ,     =   ,    = 

N = f N N
δ δ δ

∑ ∑ ∑
∑

 

e/;d k ls ek/; fopyu  d h X.ku k &  

X → 5 6 7 8 9 10 11 

1 → 2 1 3 6 14 3 1 

 

X f c.f ef/;d k 8  ls 
fopyu  

f|dMd| 

5 2 2 3 6 
6 1 3 2 2 
7 3 6 1 3 
8 6 1 2 0 0 
9 4 1 6 1 4 
1 0 3 1 9 2 6 
1 1 1 2 0 3 3 
 N = 20   f | dMd |   =  24∑



प�रमाणा�मक 	व�धया ँ                                                                              MAEC104 

उ�तराखडं मु�त व�वव�यालय����������������������������������������������������������������������������������४६९�

 
N+1

Md =  
2

 
 
 

 os in  d k eku  
20 + 1

  
2

=  os in d k eku  
21

  
2

 
=  

 
 osa in  d k 

eku    10.5 =  os in  d k eku  lap;h vo`fRr  10.5  lap;h vko`fRr  12  esa lfEefyr  

vFkkZr ~ ekf/;d k Md  = 8  ek/; fopyu ]  

 
f |Md|

 Md  =   
N

δ
∑  

      
24

    = 1.2 
20

=  

20-9-4  ek/; fopyu xqq.kkad  
Md 1.2

 = 0.15
Md 8

δ
= =  

vfofPNUu  Js.kh esa  ek/;  fopyu  vfofPNUu Js.kh esa ek/; fopyu  d k [kf.Mr  Js.kh 

okyk lw= gh iz;ksx e sa yk; k t kr k gS ;gk¡ x  oxZ vUr j ky d k e/; fcUn q Kkr  djr sa gSaA  

mn kgj .k & fu Eu  lead ks esa lekUr j  ek/;] ekf/;d k ,oa cgqyd  ls ek/; fopyu  ,oa 

mu ds xqq.kkad  Kkr  d hft , &  

oXkkZUr j 2 0-30 3 0-40 4 0-50 5 0-60 6 0-70 7 0-80 8 0-90 

vko`fÙk 9 1 2 1 5 2 0 2 5 1 0 9 

gy  

oXkkZUr j ek/; 

fcUn q 

x  

vko`fÙk  

f 

A � 65 

ls 

fopyu  

(dX) 

dX' fdX' ek/; 5 5-6 

ls fu is{k 

fopyu  

|dX'| 

f|d x |  

20-30 25 9 -40 -4 -36 30.6 275.4 

30-40 35 12 -30 -3 -36 20.6 247.2 

40-50 45 15 -20 -2 -30 10.6 159.0 

50-60 55 20 -10 -1 -20 0.6 12.0 

60-70 65 25 0 0 0 9.4 235.0 

70-80 75 10 +10 1 10 19.4 194.0 

80-90 85 9 +20 2 18 29.4 264.6 
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  N = 100   fdX' 

= 94 

 f | dx | 1387.2=∑  

 igys ge lekUr j  ek/; d h Xk.ku k y?kq j hfr  ls d j sxsas ¼n sa[ks section½ 

 
fdx'

X =  A   +  i
N

×
∑  

   
( )-94

  65 +  10
100

= ×  

        
94

 65 -   =  65  -  94  =  55.6.
10

=  

vc lekUr j  ek/; 5 5-6  } kj k ge ek/; fopyu  Kkr  d jsxsas&  

 
f |dx| 1387.2

X  =     =    
N 100

δ  

        13.872     13.87= ≅  

ek/; fopyu  xqq.kkad     
X 13.87

     =      =    0.25  
X 55.6

δ
= ¼mRr j ½ 

20-10  ef/;dk ls ek/; fopyu   

;gk¡ ge mij ksDr  lead ks d ks lwpu k d k iz;ksx d jsxsas  

 ∑  ¼lap;h½ vko`fRr     100=  

 ∑  ef/;d k '57 '  ls     1404=  

          fop yu  | dMd | d k (f ) esa Xkq.kk f (d Md)  

vc] 
N

Md = 
2

 
 
 

osa in  d k eku  
100

    =  50 
2

= osa in  d k eku  50  ok¡ in  ( )50 - 60  

oXkZUr j  esa iM+r k gS vr %  

 
i N

Md  =   +    C
f 2

 
− 

 
l  

     ( )
10

   50 +  59 36
20

= −  

     Md  =  50  +  7  

     Md   =    57  
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20-10-1 ek/; fopyu ef/;dk ls  

 
f |dMd|

  Md   =   
N

δ
∑  

   
1404

Md  =   
100

δ  

               14.04=  

20-10-2 ek/; fopyu Xqk.kkad  

 
Md 14.04

  =    =  0.25
Md 57

δ
 

20-11 cgqyd ls ek/; fopyu  

lead ekyk esa cgqyd  60-70 oXkZUr j  esa gk sXkk D;ksafd  bld h vko`fRr  (25) lcls vf/kd 

gS &cgqyd   

 1
0

1 2

D
M   =  1  + i  

D  + D
×       t gk¡ 1 1 0D  =  f  -  f  

     
5

   60  + 10 
5 + 15

=           2D  =  25 -  10  

        62.5=  

20-11-2 ek/;fopyu  & 0

0

f |dM |
 M   =   

N
δ

∑  

       
1470.0

    =  14.70
100

=  

20-11-2 ek/; fopyu xqq.kkad    0

0

M 14.7
    =    =  0.24

M 62.5

δ
=  ¼mRr j ½ 

u ksV  →  ikB d ksa ls vu qj ks/k gS fd  os Lo;a ekf/;d k ls f opyu  ,oa cgqyd  ls fopyu  

d h lkj .kh Kkr  dj saA  

mn kgj .k & fu Eu  lkj .kh d h n ks Jsf.k;ksa esa fopj .k d h r qyu k ek/; fopyu  Xqq.kkad   

} kj k d hft , A  

A 7 0 1 00 5 0 1 30 1 40 1 50 9 0 6 0 1 10 6 00 

B 1 25 0 1 35 0 1 60 0 1 45 0 1 55 0 1 70 0 1 75 0 1 80 0 1 40 0 1 65 0 
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A 1 76 1 24         

B - -         

gy →(1) loZizFke ge n ksu ks Jsf.k;ks a d s ek/; Kkr  d jr s gSaA  

(2) ;fn  ek/; leku  gks rks ek/; fopyu  d h X.ku k d jrs gSaA  

(3) ;fn  ek/; fHkUu  gksa r ks  ek/; fopyu  Xqq.kkad    Kkr  dj sxsasaA  

 Js.kh A  

Ø  l0   vk; (X) |dX| 

1 7 0 8 0 

2 1 00 5 0 

3 5 0 1 00 

4 1 30 2 0 

5 1 40 1 0 

6 1 50 0 

7 9 0 6 0 

8 6 0 9 0 

9 1 10 4 0 

1 0 6 00 4 50 

1 1 1 76 2 6 

1 2 1 24 2 6 

 1 80 0 9 52 

 
1800

d  =     = 150
12

 

ek/; fopyu  Xkq.kkad   

¼ek/; fopyu ½ 
|dx|

 x  =  
N

δ
∑  

               
952

  =    =   79.33
12
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ek/; fopyu  xqq.kkad     
x

x

δ
 

      
79.33

    =  0.53
150

=  

 Js.kh B  

Ø  l0   vk; (X) |d x | 

1 1 25 0 3 00 

2 1 35 0 2 00 

3 1 60 0 5 0 

4 1 45 0 1 00 

5 1 55 0 0 

6 1 70 0 1 50 

7 1 75 0 2 00 

8 1 80 0 2 50 

9 1 40 0 1 50 

1 0 1 65 0 1 00 

 1 55 00 1 50 0 

 
15500

d  =    =  1550
10

 

ek/; fopyu   
|dx|

   x  =  
N

= δ
∑  

       
1500

    =  150 
10

=  

ek/; fopyu  xqq.kkad    
 x

  
x

δ
=  

  
150

      0.10
1550

= =  

mRr j  →  Js.kh B esa ek/; fopyu  d k xqq.kkad   eku  Js.kh A ls d e gS vr % Js.kh B esa 

fooj .k Js.kh A d h r qyu k esa vf/kd  leku  gSA   
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20-12 ek/; fopyu ds xqq.k    

→  ifj Hkk"kk Li"V  gS  

→  Xk.ku k lj y gS  

→  lHkh ewY;ksa ij  vk/kkfj r  izof̀Rr  gSa  

→  ;g pj e eku ksa ls vis{kkd `r d e izHkkfor  gSa  

→  ;g d sUæ h; eku  ls vkad M+ks d h vkSlr  n wj h izn f’kZr  dj r k gSA  

 ek/; fopyu  d s n ks"k & ;g  

→  fopyu ksa d s Xkf.kr h; fpUgksa  d h mis{kk d jr k gS  

→  vkad M+ksa esa fd lh vKkr  in d s gksu s ls bld h Xk.ku k laHko u gh gSA  

→  vkad M+ksa d h la[;k vf/kd  gksu s ls bld h Xk.ku k esa d fBu kbZ gksr h gSA  

ek/; fopyu  d k egRo lS)kfUr d  gS r Fkk O;kogkfjd  lkaf[;d h; esa fopj .k”k hyr k d h 

eki d s fy, eku d  fopyu  d k iz;ksx fd ;k t kr k gSA  

20-13 izeki fopyu (Standard Deviation) ( )σ   

eku d  fopyu  d s var xZr ] loZizFke ge lead  ewY;ksa d s ek/; ls fopyu  Kkr  d jrs gSaA 

d qN fopyu  /ku kRed  ,oa d qN _.kkRed  gksrs gSa vr % ge fopyu ksa d s oxZ Kkr  dj rs 

gSaA bl izd kj  fopyu ksa d s fpUgksa d h leL;k lekIr  gks t kr h gSA bls flXek ( )σ  } kj k 

O;Dr  d jr s gSaA eku d  fopyu  d h Xk.ku k fu Eu  izd kj gksr h gS &  

• ek/; ls fopyu  dx  =  x - x  

• fopyu ksa d k oxZ 2 2dx   =  (x - x)  

• fopyu ksa oXkksZa d k ;ksx ( )
22 dx   =  x-x= ∑ ∑  

• fopyu  oXkksZa d k vkSlr  vFkok izlj .k 
( )

2
x-x

   
N

=
∑  

• eku d   fopyu  
( )

2
x - x

 =  
N

+ ∑  

eku d  fopyu  ln So /ku kRed  gksr k gSA ;fn  eku d  fopyu  fn ;k gks r ks izlj .k d k eku  

fu Uu  izd kj  O;Dr  dj  ldr s gSaA  

izeki fopyu  fd lh lead  d s ewY;ksa d k ek/; d s n ksu ks vksj  fc[kj ko d k eki gS 
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izeki fopyu  d ks fHkUu  u keksa ls t ku k t kr k gS tSls &  

� ^foHkze* (Mean Error)  

� ek/; fopyu  oxZ ewY; (Mean Square Error)  

� ek/; fopyu  oxZ ewy (Root Mean Square Deviation)  

izeki fopyu  d k izR;{k lw= bl izd kj  gS &  

 
( )

2
x  - x

  =  
N

σ
∑  

;fn  ek/; d k eku  n ”keyo fcUn qvksa esa gk s r ks &  

 
2

2x x
  =    =  

N N

 
σ  

 

∑ ∑  

20-14 forj.k Xkq.kkad (Coefficient of Variation)     100
x

σ
= ×  

vFkkZr  lkisf{kr  fopj .k”khyr k Kkr dju s ds fy;s fu j is{k ¼ekud  fopyu ½ eki d ks 

d sUæ h; eku  ¼ek/;½ ls HkkXk n srs gSa] ;g izfr ”kr  ds :i es O;Dr  gksr k gS] vr% bls 10 0 

ls xqqq.kk dj  n srs gSaA fopj .k”khyr k xqq.kkad    d k iz;ksx ml fLFkfr  esa Hkh fd ;k t kr k gS] 

t c  n ksu ksa Js f.k;ksa d h eki  d h bd kb;k¡ fHkUu  fHkUu  gksaA  

eku d  eki Kkr  dj us d h fof/k (Methods 06 Standard Deviation) lkekU; Js.kh 

esa izR;{k j hfr   

 
2

2x x
  -

N N
σ

 
 
 

∑ ∑  

 fopj .k xqq.kkad       
x 

σ
−  

izeki fopyu  r Fkk fopj .k xqq.kkad   d h Xk.ku k d hft ,  

Jfed  - 1 2 3 4 5 6 7 8 9 1 0 

et nwj h 

¼: 0 ½  

- 8 0 8 5 9 5 9 0 1 00 7 5 6 5 1 05 7 0 8 5 
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gy →  
2

2x x
  =   -  

N N

 
σ  

 

∑ ∑  

fopj .k xqq.kkad      
x

σ
=  

izeki fopyu  r Fkk fopj .k xqq.kkad  d h Xk.ku k d ks fu Eu  lkj .kh } kj k fn [kk;k Xk;k gSA  

Jfed   et nwj h ¼:0 ½ X
2 ek/; 8 5  ls  

( )dx = x-x  

dX
2

1 8 0 6 40 0 -5 2 5 

2 8 5 7 22 5 0 0 

3 9 5 9 02 5 1 0 1 00 

4 9 0 8 10 0 5 2 5 

5 1 00 1 00 00 1 5 2 25 

6 7 5 5 62 5 -10 1 00 

7 6 5 4 22 5 -20 4 00 

8 1 05 1 10 25 2 0 4 00 

9 7 0 4 90 0 -15 2 25 

1 0 8 5 7 22 5 0 0 

N = 10 x = 850∑  2x   = 73750∑   2dx  = 1500∑  

 

2
13750 850

  =    -  
10 10

 
σ  

 
 

  ( )
2

  7375  - 85=  

  =  7375 - 7225    =   150  =  12.25σ  ¼mRr j ½ 

X 850
X  =     =     =  85

N 10

∑  

12.25
C.V.  =      =   0.144

85
 ¼mRr j ½ 
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2 - vizR;{k fof/k  
2d x

    =   
N

− σ
∑  

 2dx   =   1500,   N  =  10 ∑  

r ks   
1500

  =    =  12.25
10

σ  ¼mRr j ½ 

fopyu  xqq.kkad     
12.25

    =   0.144 
85

= ¼mRr j ½ 

n ksu ksa j hfr  ls mRr j  leku  gS A  

fofPNUu  Js.kh d k izeki fopyu   

(Standard Deviation of Discrete Series )  

 
2 2fdx f(x-x)

  =   =  
N N

σ
∑ ∑  

2fdx∑   =  ek/; ls fopyu ksa  d s oXksZa r Fkk laXkr  vko`fRr ;ksa d k Xkq.ku Qy  

fopyu  j hfr  (Deviation Method)  

 
2

2fdx fdx
  =    - 

N N

 
σ  

 

∑ ∑  

dX   =   d fYir  ek/; ls fopyu   

 A   =  lokZf/kd  vko`fRr  okyk pj d ks d fYir  ek/; eku  ysrs gSaA  

in  fopyu  j hfr  (Step deviation Method)  

dX   =     X - A  
dX X - A

dX '   =     =   
i i

 

2
'2f.dX f.dx'

  =     -     i
N N

 
σ × 

 

∑ ∑
 

2f .dx   =  ∑  in  fopyu ksa d s oXkksZa r Fkk laXkr  vko`fRr ;ksa d s xqq.kuQy d k ;ksx  

        =   in  fopyu ksa r Fkk laXr  vko`fRr ;ksa d s xqq.ku Qy d k ;ksx  

vfofPNUu  Js.kh esa izeki fo pyu   
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2

2fdx fdx
  =    -  

N N

 
σ  

 

∑ ∑  

t gk¡ 2fdx   =  ∑ ek/; fcUn q ds oxZ ,oa laXkr  vko`fRr ;k¡ ds xqq.kuQy d k ;ksx  

2

fdx
   = 

N

 
 
 

∑ e/; fcUn q d h laXkr  vko`fRr  ls Xkq.ku Qy ds ;ksXk d k N ls HkkXk 

d jus ij  izkIr  eku  d k oxZ  

mn kgj .k → fu Eu fyf[kr  lead  d k izeki fopyu  ,oa izeki fopyu  xqq.kkad   d hft,  

pj  ewY; (X) : 6 7 8 9 1 0 1 1 1 2 

vko`fRr ;k¡ (f) : 3 6 9 1 3 8 5 4 

X f fX dX dX
2

f dX
2

6 3 1 8 -3 9 2 7 
7 6 4 2 -2 4 2 4 
8 9 7 2 -1 1 9 
9 1 3 1 17 0 0 0 
1 0 8 8 0 1 1 8 
1 1 5 5 5 2 4 2 0 
1 2 4 4 8 3 9 3 6 
 N = 48 432   1 24 

432
X  =    =  9 

48  
2fdx 124

  =    =       =  2.58  =  1.60 
N 48

σ
∑

 

fopyu  xqq.kkad   
1.6

    =      =  0.18
X 9

σ
=  

fu Eu fyf[kr  lead ks d k in fopyu  j hfr  ls eku d  fopyu  Kkr  d hft , A  
oXkkZUr j e/; 

fcUn q 
vko`fRr d kfYir  ek/; ls 

fopyu  
fdX' f(dX

'2
) 

 (X) (f) dX dX'   

10-20 15 5 -30 -3 -15 45 

20-30 25 10 -20 -2 -20 40 

30-40 35 10 -10 -1 -10 10 

40-50 45 25 0 0 0 0 

50-60 55 25 10 1 25 25 

60-70 65 15 20 2 30 60 

   



प�रमाणा�मक 	व�धया ँ                                                                              MAEC104 

उ�तराखडं मु�त व�वव�यालय����������������������������������������������������������������������������������४७९�

70-80 75 10 30 3 30 90 

  N = 100   fdx ' 40=∑
2fdx ' 270=∑

2

2
fdx' 270 40

  =  fdx'  -   i  =    10
N 100 100

 
σ × − × 

 

∑
∑  

2  =  2.7  -  (0.4)     10  = 2.7 - 0.16    10σ × ×  

  =  2.54     10  = 1.593   10   =  15.93σ × ×  

izeki fopyu  xqq.kkad        
X

σ
=  

t gk¡ 
dx'

X  =  A  +    i 
N

×
∑  

  
40

  45  +   10 
100

= ×  

   X  =  45  +  4  =  49 r ks  

 
15.93

  =    =  0.33
X 49

σ
 mRr j   

mn kgj .k →  n ks d kj [kku ksa A, B, esa] t ks ,d  gh m|ksXk ls lEcfU/kr gSa] vkSlr 

lkIr kfgd  et nwj h r Fkk izeki fopyu  bl izd kj  fn ;s gSa&  

d kj [kku k ek/; ¼: 0 ½ izeki fopyu  

A 40 12.5 

B 36.4 9.1 

n ksu ks d kj[kku ksa d h et n wj h esa fd lesa laXkr r k (Homogenity) vf/kd  gSA  

gy & ge n ksu ks d kj [kku ksa d s fopyu  xqq.kkad   Kkr  dj sxsasaA  

1

1

A  =  C.V =      100
X

σ
×  

1   =  12.5σ  

1x   =  40  

vr  % 
12.5

C.V. =  100  =  31.25%
40

×  
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2

2

B  C.V  =  100
x

σ
→ ×  

2  =  9.1σ  

2x   =  36.4  

vr % 
9.1

  100
36.4

= ×  

C.V.  =  25%  

t gk¡ B d kj [kku s d k fopyu  xqq.kkad   d e gS] vr% vf/kd  et nwj h laXkr r k B esa gSaA  

20-15 lkewfgd izeki fopyu  

ft l izd kj  ge ,d  ls vf/kd  fooj .kksa d s ek/;ksa d s vk/kkj  ij lkewfgd  ek/; Kkr  djrs 

gS mlh izd kj  ge ,d  ls vf/kd  fooj .kksa d s ek/;ksa  ,oa izeki fopyu  d s vk/kkj  ij 

lfEefyr  fooj .k d k izeki fopyu  Kkr  dj rs gSa & bld h fof/k fu Eu  gS&  

(i) fooj .kksa d k lkewfgd  ek/; Kkr  djr s gSaA  

(ii) izR;sd  fooj .k ek/; d k lkewfgd  ek/; ls fopyu  Kkr  fd ;k t kr k gSA  

t Sls  1 1 2 2 n nD   =  X X  ,    D   =   X  - X ,  D   =  X  - X.−  

(iii) vc fu Eu  lw= d s } kj k ge lkewfgd  fooj .k d k izeki fopyu  ( )σ  Kkr  dj rs gSaA  

( ) ( ) ( )2 2 2 2 2 2

1 1 1 2 2 2 2 n n

1 2 n

N   + D   +  N    + D  +   . . . . . + N D

N  + N  . . . . . + N

σ σ σ +
σ =

+
 

mn kgj .k →  n ks vko`fÙk for j.kksa d h d qy vko`fÙk] ek/; ,oa izeki fopyu ksa d k fo r j .k 

bl izd kj  gS & 

N1 = 200  1X 25=   1 3σ =

N2 = 300  2X 10=   2 4σ =

gy%   for j .kksa d k lkewfg d  ek/; X  =    

  1 21 2

1 2

N X N X 200(25) 300(10)
X

N N 200 300

− + +
= =

+ +
 

                            
8000

16
500

= =  

lkewfgd  izeki fopyu  
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( )( )2 2 2 2

2 1 1 2 2 2

1 2

N D N D
)

N N

σ + + σ +
(σ =

+
 

iz’u  } kj k izn Ùk lwpu k ds vu qlkj  & 

 1N 200=   1 3σ =   11D X X 9= − =  

 2N 300=   2 4σ =   22D X X 6= − = −  

lw= esa eku  j [ku s ij   

 
2 2 2 2200(3 9 ) 300(4 ( 6)

200 300

+ + + −
σ =

+
 

 
200(9 81) 300(16 36)

500

+ + +
σ =  

 
200(90) 300(52)

500

+
σ =  

 
18000 15,600 336

67.2 8.2
500 5

+
= = = =  

lkewfgd  fopyu  izeki   =  8.2. 

20-16   izeki fopyu ds xq.k ,oa nks"k  

xq.k 

(i) bld k eku  fu f”pr   gS] r Fkk ;g ifj Hkkf"kr  gSA 

(ii) bld k eku  lead ekyk d s lHkh ewY;ksa ij  vk/kkfj r  gSA 

(iii) Xkf.kr h; fØ ;kvksa d s fy;s loZFkk mi;qDr  gSA 

(iv) ;g fopyu  d s oXkksZa ij  vk/kkfj r  gksr k gSA 

(v) izeki fopyu  d k eku  U;kn ”kZ ifj orZu  ds QyLo: i vf/kd  ifj ofr Zr  u gha 
gksr kA 

(vi) bld h lad Yiu k lglEcU/k r Fkk lek;.k esa Hkh  vR;Ur  mi;ksxh gSA 

 nks"k 

(i) ;g Xk.ku k dj us esa d fB u  gSA 

(ii) ;g cM+s fopyu ksa d ks NksV s f opyu ksa ls vf/kd  egRo n s r k gSA 

20-17  fcUnq js[kh; fof/k ykjsat oØ  

fcUn q js[kh; fof/k ls vif d j .k ekius d k loZizFke iz;ksx MkW0  eSD;vks ykj sat  u s fd ;k 

FkkA ;g leku  forj .k js[kk ls lead  ekyk d s vleku r kvksa d k v/;;u d jus esa 

lgk;d  gSA bld k iz;ksx Hkw t ksr ksa] vk; ,oa lEifRr r Fkk ifjlEifRr ;ksa d h vleku rk 
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d k v/;;u  d ju s esa lgk;d  gksr k gSA ykj sat  oØ leku  for j .k j s[kk ls okLr fod 

fooj .k ds fopyu  d k eki gSA ;g oØ  leku  fooj .k ls ftr u k nwj  gksXkk vleku r kvksa 

mr u h vf/kd  gksaXkhA  

;gk¡ A xzqi esa for j .k vk;  d h vleku k,¡ vf/kd  gSaA  

20-18 ladsUnz.k vuqikr   

vk;ksa d h vleku r kvksa d ks ifj ek.kkRed  : i esa ekiu s d s fy;s ge ,d  Xkq.kkad  d k iz;ksx 

d jrs gS ft ls ^lad sUn z.k vu qikr * vFkok �Gini Coefficient� d grs gSaA  

fXku h Xkq.kkad   =  leku  fooj.k j s[kk yku sat  oØ  d s e/;  {ks=Qy @  leku  fooj .k j s[kk 

o v{kksa d s chp {ks=Qy   

bl Xkq.kkad  d k eku  ft ru k d e gksXk vk; d h vleku r k,¡ Hkh mru h d e gksaXkh r Fkk 

vf/kd  gksu s ij  vleku r k,¡ vf/kd  gksaXkhA  

20-19 lkjka”k 

Js.kh es a fopj .k d h eki Kk r  dj us okys ek/; d ks vif d j .k d grsa gSaA  

• vifd j .k d ks f} r h; Ø e d k ek/; Hkh d grs gSaA  

• vifd j .k ds eki d h ogha f o’ks"kr k,¡ gksr h gSa] t ks vkn ”kZ ek/; d h gksr h gSaA  

• t c vifdj .k d h eki dks ewy bd kb;ksa esa gh O;Dr  fd ;k t kr k gS r ks mls  

fu j is{k vifd j .k d grsa gSa] r Fkk t c bls vu qikr ;k izfr ”kr  esa O;Dr  fd ;k 

t kr k gS r ks bls lkis{k vifd j .k d grs gSaA  

• n ks Jsf.k;ksa  d h r qyu k dju s d s fy;s lkis{k vifd j .k d k mi;ksx fd ;k t kr k gSA  

• vifd j .k d ks r hu  j hfr  ls ekik t k ldr k gS&  

*lhek j hfr  & foLr kj ] vUr j&prqFkZd  foLr kj ] 'kr ed  foLr kj   

*fopyu  ek/; j hfr  & pr qFkZd  fopyu ] ek/; fopyu ] ek/; fopyu   

*fcUnqjs[kh; j hfr  & ykjsat  oØ 

• foLr kj ] vifdj .k d h fuj is{k eki gS t ks Js.kh d s vf/k d r e ,oa U;wu r e ewY;ksa d s 

vUr j  ls izkIr  gksr k gSA  

• foLr kj  xqq.kkad   } kj k gesa vifd j .k d h lkis{k eki izkIr  gksr h gSA  
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• foLr kj  d k izeq[k mi;ksx Xkq.k fu ;a=.k] fofu e; n j ksa esa ifj or Zu ] ekSle 

Hkfo";ok.kh esa iz;qDr A  

• pj e eku ksa ls vR;f/kd  izHkkfor  gksu s d s d kj .k foLr kj  fopyu  d h lgh eki 

u gh ns ikr k] vr % pj e eku ksa d s izHkko fuj Lr  dju s ds fy, ge v)Z vUr j 

pr qFkZd  foLr kj  d k iz;ksx d jrs gSaA  

• iw.kZr ;k lHkkfor  vk¡d M+ksa esa  ef/;d k d k eku  r`r h; pr qFkZd  r Fkk izFke pr qFkZd 

d s B hd  chp esa fLFkr  gksr k  gSA    

• Hkwt ksr ] vk; r Fkk lEifRr  fooj .k esa vlefHkr  fooj .k d h eki esa vUr j  pr qFkZd 

fopyu  mi;ksxh gksr k gSA  

• Js.kh d s pj e ewY;ksa ls izHkkfor  u  gksdj  8% ewY;ksa ij  vk/kkfj r  vifd j .k d h 

csgr j  eki 'kr ed  foLr kj  gSA    

• pr qFkZd  fopyu  vUrj  pr qFkZd  fopyu  d ks 2  esa ls HkkX k n su s ij  izkIr  gksr k gSA  

• pr qFkZd  fopyu  xqq.kkad   dk iz;ksx ge fofHkUu  Jsf.k;ksa  esa fopyu  Kkr  dj us ds 

fy, d j rs gS pr qFkZd  fopyu  d ks fLFkfr  ek/; d gu k T;kn k mfpr  gSA  

• ek/; fopyu  fopyu ksa ds vkSlr  O;Dr  dj r k gS bld h Xk.ku k lead  ds fld h 

d sUæ h; ek/; ¼lekUrj  ek/;] ekf/kd k cgqyd ½ } kj k d h t kr h gSA lkis{k 

vifd j .k ds fy, ek/; fo pyu  xqq.kkad    d h Xk.ku k d h t kr h gSA  

• izeki fopyu  Fkk eku d  fopyu ] led ekyk ds lHkh ewY;ksa ij  vk/kkfj r  gksr k 

gSA  

• eku d  fopyu  d k eki ln So /ku kRed  gksr k gS] bld h lkis{k eki d ks fopj .k 

xqq.kkad   d gr s gSaA  

• leku  fooj .k js[kk ls lead  ekykvksa d h vleku rk d k fcUnqjs[kh; fof/k ls 

v/;;u  ykjsat  oØ  } kj k fd ;k t kr k gSA  

• vk; d h vlekur kvksa ds ifj ek.kkRed  eki ds fy;s laØ sUn z.k vu qikr  (Gini 

Coefficient ) d k iz;ksx fd ;k t kr k gSA   

20-20 vH;kl ds fy;s iz”u 
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izz”u% 1  A r Fkk B n ks dEifu ;ksa d s va”ki=ksa (Shares) d s ewY; lEcU/kh vk¡dM+ks u hps 

fn ;s Xk;s gSaA  

X 5 5 5 1 5 2 5 3 5 6 5 8 5 2 5 0 5 1 4 9 

Y 1 08 1 07 1 05 1 05 1 06 1 07 1 04 1 03 1 04 1 01 

mRr j  →  c.v.(x)  =  4.99%   c.v(y)  =  1.9%,  vr % y vf/kd  fLFk j  A  

iz”u % 2  ,d  d {kk ds fo|kfFkZ;ksa d s izkIr kad  fu Eu  gS & 32, 15, 20, 20, 21, 22, 24, 

24, 35, 33, 28, 30, 29, vkad M+ks d s vk/kkj  ij  (i) pr qFkZd  fopyu  (ii) pr qFkZd  

fopyu  xqq.kkad   Kkr  d hft , A  

mRr j %  (Q. D. =  4.5;  Coeff of   Q. D. =  0.18)  

Ikz”u % 3  fu Eu  vkad M+ksa d s vk/kkj  ij  (i) ef/;d k fopyu  xqq.kkad   (ii) ek/; xqq.kkad   d h 

Xk.ku k d hft , &  

oLr q d k 

vkd kj   

(X) →  4 6 8 1 0 1 2 1 4 1 6 

vko`fRr (f) →  2 4 5 3 2 1 4 

mRr j % (i) .405        (ii) 0.33 

iz”u % 4  fu Eu  vko`fRr  fooj.k d s (i) ek/;  (ii) izeki fopyu  d h X.ku k d hft , A  

X 1 0 2 0 3 0 4 0 5 0 6 0 7 0 8 0 

y 1 5 3 0 5 3 7 5 1 00 1 10 1 15 1 25 

mRr j % (i) X  =  35         (ii)     =  19.76σ  

iz”u % 5  fu Eu  lead ks d k izeki fopyu  Kkr  d hft , &  

X 1 2 3 4 5 6 7 8 9 

y 2 6 0 1 01 1 52 2 05 1 55 7 9 4 0 1 

mRr j %   =  1.61 σ   

iz”u % 6 100  en ksa ls lEc) ,d  fooj .k d k ek/; �50� r Fkk izeki fopyu  ^4� gS] bu  

en ksa d s oXkksZa d k ;ksx Kkr  d hft , mRrj % 2x   = 2, 51, 600∑  

iz”u % 7  →  fu Eu  lead ksa } kj k ek/; vkSj  ek/; fopyu  Kkr  d hft , A  

X 3-4 4-5 5-6 6-7 7-8 8-9 9-10 
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y 3 7 22 60 85 32 8 

mRr j %  0 -9 15   
iz”u % fu Eu  vkad M+ksa d s ek/; vkSj  izeki fopyu  Kkr  d hft , &  

X 1 0 2 0 3 0 4 0 5 0 6 0 7 0 8 0 

y 1 5 3 0 5 3 7 5 1 00 1 10 1 15 1 25 

 mRr j % X  =  35.16 ,     = 19.76σ  

iz”u % 9  fu Eu  vkad M+ksa ls  y kj sat  oØ  [khft , &  

vk; d k foLr kj ifj okj  la[;k d qy vk; 

5 1&250 1 74 4 2 68 

2 51 &45 0 5 57 1 86 

4 51 &65 0 3 02 1 66 

6 51 &85 0 1 86 1 39 

8 51 &10 50 1 23 1 17 

1 05 1&1 25 0 9 0 1 04 
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bdkbZ 21 fo"kerk  
 

21-1 izLrkouk  

21-2 mn~ns”;  

21-3 fo"kerk dk eki  

21-3-1 fo"kerk eki  

      21-3-2 ckmys dk fo"kerk eki   

      21-3-3 dsyh dk fo"kerk eki  

      21-3-4 fo"kerk xqq.kkad   

21-4- fuEu fcUnq Lej.kh gSa  

21-5 vifdj.k ,oa fo"kerk  

21-6 lkjka”k 

21-7 vH;kl ds fy, iz”u 

21-8 lanHkZ xzUFk 
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21- 1 izLrkouk 

iwoZ bd kbZ esa vifdj.k d h ekiksa ij  ppkZ d h x;h izLr qr  bd kbZ esa ikB d ksa d k s fo"kerk 

d h izekiksa d h t ku d kj h n h t k,XkhA izLr qr  bd kb esass ckmys d k fo"ker k eki ] d syh d k 

fo"ker k eki ] fo"ker k xqq.kkad    d h fofHkUu  fof/k;ksa d h O;k[;k d h t k,XkhA vUr  esa 

lkj ka”k ,oa vH;kl d s fy,  iz”u  ft llss ikB d ksa d ks bd kbZ d k v/;;u  dj us esa  lqfo/kk 

gksXkhA 

;fn  d ksbZ vko`fRr  fooj .k d sUæ h; eku  ds n ksu ks vksj  lefer  gS] r Fkk d sUæ h; eku  ds 

n ksu ks vksj  vko`fÙk oØ  d k vkd kj  ,d  lk gS] r ks g e vko`fÙk oØ  d ks iw.kZr ;k lefer 

d gsaXsA ;fn  vko`fÙk oØ  dsUæ h; eku  ds n ksu ks vksj  lefer  u gha gS vFkkZr ~ oØ  d h iqPN 

d sUæ h; eku  ds n ksu ks vksj  lefer  u gha gS vFkkZr  oØ d h iqPN dsUæ h; eku  ds ,d  vksj 

vis{kkd r̀  n h?kZ r Fkk ,d  vksj  vis{kkd `r  y?kq gS r ks ge ,sls  vko`fÙk for j .k d ks fo"ke 

d grs gSaA fo"ker k d k vFkZ lefefr  d k vHkko gSA ;fn  fd lh fooj .k esa lefefr  ls nwj 

gV us d h izo`fÙk gS r ks ml for j .k esa fo"ker k gksr h gSA  

lefer  oaV u   esa vko`fÙk;k¡ ,d  fu f”pr   Ø e esa c<+r h gSa] r Fkk fQj  mlh Ø e esa ?kV r h 

gSaA bl r j g ds oØ  d ks izlkekU; oØ  d gr sa gSa] lef er  oaV u  esa lekUr j  ek/;] ef/;d k 

vkSj  cgqyd  cj kcj  gksr s gSa r Fkk oØ  d k vkd kj  dsUæh; eku  d s n ksu ks vksj  ,d  lk gksr k 

gSA  

→ t c oØ  d k >qd ko n kfgu h vksj  vf/kd  gksr k gS r ks oaV u   esa /ku kRed  fo"ker k ik;h  

t kr h gS & ft lesa  

 (i)   X  >  M  >  Z  

 ( ) ( )3 1(ii)  Q M   >  M - Q−  

→ t c vlfer  oØ  d k >qd ko ck;ha vksj  v f/kd  gksr k gS r ks blesa _.kk Red  fo"ker k 

ik;h t kr h gSA ft lesa  &  

 (i)   X  <  M  <  Z  

 ( ) ( )3 1(ii)  Q M   <  M - Q−  

fd lh caVu  esa fo"ker k d h t k¡p vko”;d  gksr h gS & ;fn   
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(1) vko`fÙk oaV u  d k oØ  lefer  u  gks vFkkZr  mld k Lo: i ?kaV h ds vkd j  d k 

u  gksA  

(2) ;fn  oaVu  esa lekUr j  ek/;] ef/;d k vkSj  cgqyd  ds chp ft r u h gh vf/kd 

n wj h gksXkh vko`fÙk oaV u  esa f o"ker k mru h vf/kd  gksXkhA  

(3) ef/;d k ls pr qFkZd  ewY;ksa d h nwj h vleku  gksA  

(4) ef/;d k r Fkk cgqyd  ls fu d kys X;s fopyu ksa d k ;ksx 'kwU; u  gksA  

fo"ker k d h eki ds } kj k gesa fd lh oaVu  fo"ker k ;k vlfefr  d h ek=k ¼vad kRed  eku ½ 

r Fkk fn ”kk ¼/ku kRed  ;k _.kkRed ½ d k Kku  gksr k gSA  

21-2 mn~ns”;   

→  izLr qr  bd kbZ d k v/;;u  d jus d s Ik”pkr  fo"ker k D ;k gS \  

→  fo"ker k d h izeq[k eki d kSu lh gSa \  

→  fo"ker k d h fuj is{k ,oa lkis{k ekiksa d s ckj s es a t ku d kj h izkIr  d j  ldsaxsaA  

21-3 fo"kerk dk eki (Measures of Skewness)   

vko`fÙk oaV u  d h fo"ker k eki fu j is{k ;k lkis{k gks ldr h gS] fu j is{k eki r qyu k ;ksx; 

gksr k gSA n ks ;k n ks ls vf/kd  Jsf.k;ksa esa fo"ker k d h r qyu k d jus d s fy, fo"ker k d h 

lkis{k Kkr  d jrs gSaA bls fo"ker k xqq.kkad  (Coefficient Skewness) Hkh d grs gSaA 

;g xqq.kkad  bd kbZ foghu gksr s gSa r Fkk bUgsa izeki fopyu  ls HkkX nsr s gS izeq[k fo"ker kvksa 

d h ekiksa d k fooj .k fu Eu vlefer  oaV u  esa  X    M     Z≠ ≠  lekUr j  ek/; ls 

cgqyd  d h n wj h ftr u h vf/kd  gksXkh Js.kh es a fo"ker k mr u h gh vf/kd  gksXhA  

21-3-1 fo"kerk eki  

kS   =  X  -  Z  

;g fu j is{k eki gS] ;fn  bl fu j is{k&eki esa ge vif d j .k d h eki ls HkkXk n s n sa r ks gesa 
lkis{k eki ;k fo"ker k xqq.kkad    izkIr  gksXkA  

d kyZ fi;lZu  d k fo"ker k xqq.kkad    & 
X  -  Z

J  =  
σ

 

21-3-2  dkyZ fi;lZu dk fo"kerk & eki 

d Hkh&d Hkh cgqyd  d k fu /kkZj .k d fB u  gks t kr k gS ,slh fLFkfr  esa ge fo"ker k eki d s 

oSd fYid  lw= d k iz;ksx d j rs gSaA  
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 d kyZ fi;lZu  d k fo"ker k & eki  

  ( )kS  =  3 X - M  

  ( )X - Z = 3 X - M  

d kyZ fi;lZu  d k fo"ker k &xqq.kkad     

  
( )X - M

J = 
σ

 

mi;qZDr  lw=ksa d s vk/kkj  ij  fo"ker k & eki Kkr  dj us d h j hfr  d ks fo"ker k d k ^izFke 

eki* d grs gSA  

fo"ker k d k ^f} r h; eki* e/;d k ls pr qFkZd  ewY;ksa d s vUr j  ij  vk/kkfj r  gS bls ckmy s 

d k fo"ker k eki Hkh d grsa gSa] bld k izFke iz;ksx ckm ys u s fd ;k FkkA  

21-3-3 ckmys dk fo"kerk eki  

 ( )KB 3 1 3 1S   = Q  - M  - (M - Q ) =  Q  + Q  - 2M  

ckmys  d k fo"ker k Xqq.kkad    &  

 
( ) ( )
( ) ( )

3 1 3 1
B

1 1 3 1

Q  - M   -  M - Q Q  + Q  - 2M
J   =   =  

Q   - M   +  M - Q Q  - Q
 

;g j hfr cgqr  O;kogkfj d u gha gS D;ksafd  blesa Js.kh d s dsoy vk/ks HkkX d h fo"ker k d k 

gh eki ls ikr k gSA ;g d kyZ fi;lZu  d s fo"ker k xqq.kkad   ls fHkUu  gksr k gSA bl esa n ksu ksa 

d h j hfr  fHkUu  gksu s ls fo"ker k r qyu kRed  u gha gksr h gSA  

21-3-3 dsyh dk fo"kerk eki (Kelly�s Measure of Skewness)  

ckmys d s fo"ker k eki d h =qfV  dsyh d s fo"ker k eki } kj k d h t kr h gS] blesa 'kr ed 

;k n ”ked  ewY;ksa d k iz;ksx fd ;k t kr k gSA  

d syh d k fo"ker k eki & 

 ( ) ( )K 90 50 50 10 90 10 50KS P  - P   -  P  - P  = P   +  P  - 2P  

21-3-4 fo"kerk Xqq.kkad   %  

 
( ) ( )
( ) ( )

90 50 50 10 90 10 50
K

90 50 50 10 90 10

P  - P   -   P   - P P   +  P   - 2P
J  =   =  

P   -  P  + P   -  P P   - P
 

d qN mn kgj .kksa } kj k  ge Å ij  n h X;h fo"ker k d h ekiksa d k Li"V  mYys[k d j sxsasa A  
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21-4 fu Eu  fcUn q Lej .kh gSa&  

iw.kZr ;k lefer  fooj .kksa d s fy;s r r̀ h; prqFkZd r Fkk ef/;d k d k vUrj  ( )3Q   -  Md  

,oe~ ef/;d k ,oa izFke pr qFkZd  d k vUr j ( )1Md  - Q  leku gksaxsa A /ku kRed  fo"ker k 

okys vko`fRr  oØ ksa esa 3(Q )  d k eku  ( )1Md - Q ls vf/kd  gksXk r Fkk _.kkRed  fo"ker k 

okys vko`fRr  oØ ks esa  ( )3Q  - Md  d k eku  ( )1Md - Q  ls d e gksXkkA  

vU; “kCn ksa esa mi;qZDr  ifj Hkkf"kr  pr qFkZd  fo"ker k xqq.kkad   d k eku  /ku kRed ] “kwU; vFkok 

_.kkRed  gksu s ij  vko`fRr  oØ  Ø e”k % /ku kRed ] fo’ker k okyk] iw.kZr ;k lefer  vFkok 

_.kkRed  fo’ker k okyk d gyk;sXkkA  

mn kgj .k & 1  fu Eu  vkad M+ksa ls d kyZ fi;Zlu  d k fo"ker k xqq.kkad    Kkr  d hft , &  

X : 2 4 6 8 1 0 1 2 1 4 

f : 1 0 1 8 3 0 2 5 1 2 3 2 

gy% bl iz”u  d ks cgqyd ;k e/;d k] n ksu ksa ds vk/kkj  ij Kkr   dj  ldr s gSaA ;gk¡ 

Li"V  gS] vr % ge blh d k iz;ksx d jsxsasaA   

X f fx fX
2

2 1 0 2 0 4 0 

4 1 0 7 2 2 88 

6 3 0 1 80 1 08 0 

8 2 5 2 00 1 60 0 

1 0 1 2 1 20 1 20 0 

1 2 3 3 6 4 32 

1 4 2 2 8 3 92 

 1 00 6 56 5 03 2 

lekUrj  ek/; & 
656

x  =   =  656
100

 

izeki fopyu  &  
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2

2
fx1

 = fx  -  
N N

 
σ  

 

∑
∑  

   
2

5032 656
   - 

100 100

 
=  

 
 

     50.32 - 43.0336   =   7.2864   =  2.6994=  

pw¡fd  vf/kd r e vko`fÙk 3 0  gSa] vr % blls lEc) ewY; vFkkZr ~ 6  cgqyd  gksXkkA   
d kyZ fi;lZu  d k fo"ker k xq.kkad    &  

 
X - Z 6.56 - 6

J =   =    = 0.2075.
2.6994σ

 

vr % forj .k esa /ku kRed  fo"ker k gSA  
mn kgj .k 2:  fu Eu  Js.kh esa  d kyZ fi;lZu  d k fo"ker k xqq.kkad   Kkr  d hft , 

izkIr kad  0-10 10-20 20-30 30-40 40-50 50-60 60-70 70-80 

fo|kFkhZ 

la0 

5 20 10 0 5 20 8 7 

;gk¡ cgqyd  Li"V  u gha gks j gk gS vr % oSd fYid  lw= } kj k fo"ker k xqq.kkad    Kkr d jsxsasa A  

izkIr kad  e/; fcUn q vko`fÙk dX
1
=X-A/n 

A=4,5, 

n=10 

fdX
1
 fdX

2 lap;h 
vko`fÙk 

0-10 5 5 -4 -20 80 5 

10-20 15 20 -3 -60 180 25 

20-30 25 10 -2 -20 40 35 

30-40 35 0 -1 0 0 35 

40-50 45 5 0 0 0 40 

50-60 55 20 1 20 20 60 

60-70 65 8 2 16 32 68 

70-80 75 7 3 21 63 75 

Total  75  -43 415  

lekUrj  ek/; & 

 
A n fdx '

X
N

+ Σ
=  
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10 ( 43) 86

45 45 45 5.7
75 15

× −
= + = − = −  

   39.3=  

N 75
37.5

2 2
= =  

vr % 40-50 okys oxZ esa e /;d k gksXkhA 
e/;d k 

 1

N
c

2M h
f

 
− 

= + × 
 
 

l  

        
37.5 35 2.5

40 10 40 10 45
5 5

−
= + × = + × =  

izeki fopyu  

 
2

21 ( fdx ')
h fdx '

N N

Σ
σ = × Σ −  

      
2

415 43
h 10 5.53 0.33

75 75

− 
σ = × − = × − 

 
 

      
2

415 43
h 10 5.53 0.33

75 75

− 
= × − = × − 

 
 

       10 2,28 22.8= × =  

vr % d kyZ fi;Zlu  d k fo"ker k xqq.kkad   & 

 
( )3 X M (39.3 45.0) 17.1

J 3
S 22.8 22.8

− −
= = = −  

       0.75= −  

mn kgj .k 3 -  oaV u  A vkSj caV u  B ds laca/k esa fu Eu lwpu k,¡ izkIr  gSa 
 oaV u  A oaV u  B 
lekUrj  ek/; 5 0 4 5 
e/;d k 4 5 4 0 
izeki fopyu  5 5 

fu Eu  d h t k¡p d hft ,A 

(i) caV u  A vkSj  caV u  B esa leku  fopj .k gSA 

(ii) n ksu ksa caV u ksa esa fo"ker k leku  gSA 

gy & fopj .k d h r hozr k d s fy;s ge fopj .k xqq.kkad  Kkr  dj rs gSaA 
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(i)  caV u  A esa  C.V / X 100 5/ 50 100 10= σ × = × =  

    caV u  B esa  C.V / X 100 5/ 45 100 11.11= σ × = × =  

Li"V  : i ls caV u  B esa fopyu  vf/kd  gS vr % (i) dFku  vlR; gSA  

(ii)  d kyZ fi;lZu  d k fo"ker k Xkq.kkad  & 

 caV u  A esa  
3(X M) 3(50 45) 3 5

3
5 5

− − ×
= = = =

σ
 

 caV u  B esa  
3(X M) 3(45 40) 3 5

3
5 5

− − ×
= = = =

σ
 

n ksu ksa caV u ksa esa fo"ker k leku  gS r Fkk fn ;k Xk;k d Fku (ii) lR; gSA 

mn kgj .k 4:  fu Eu  forj .k ls d kyZ fi;Zlu  d k fo"ker k xqq.kkad   vkSj  ckmys d k fo"ker k 

xqq.kkad   Kkr  d hft , & 

 Js.kh A Js.kh B 

lekUrj  ek/;  1 50 1 40 

e/;d k 1 42 1 55 

izeki fopyu   3 0 5 5 

r r̀ h; pr qFkZd   1 95 2 60 

izFke pr qFkZd   6 2 8 0 

gy &  

Js.kh A esa d kyZ fi;lZu  dk fo"ker k xqq.kkad    &  

 
( ) ( )3 X - M 3 150  - 142 3 8

J  =    =    =    =  0.8 
30 30

×

σ
 

ckmys d k fo"ker k xqq.kkad   &  

 3 1
B

3 1

Q  + Q   -  2M 195 + 62 - 2  142 157 - 284
J  =    =     =  

Q  -  Q 195  -  62 133

×
 

    
27

  -    =  -0.203
133

=  

Js.kh B e sa d kyZ fi;lZu  dk fo"ker k xqq.kkad     
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( ) ( )3 X - M 3 140 - 155 3  (-15) 9

J =   =    =    =  -  = -0.82
6 55 55 11

×
 

r Fkk ckmys d k fo"ker k xqq.kkad   &  

 3 1
B

3 1

Q  + Q   -  2M 260 + 80 - 2  155 340 - 310
J  =    =     =  

Q  -  Q 260  -  80 180

×
 

     
1

    =  0.167
6

=  

;gk¡ ,d  gh Js.kh esa d kyZ fi;lZu  d h j hfr  ls fu d kyk Xk;k fo"ker k xqq.kkad    vkSj 

ckmys d h j hfr  ls fu d kyk Xk;k fo"ker k xqq.kkad  fHkUu gks ld r k gSA   

21-5 vifdj.k ,oa fo"kerk  

fd lh oaV u  esa vifd j .k ,oa fo"ker k fo”ys"k.k  d s izeq[k vaXk gS bl n `f"V  ls ;s eki ,d  

n wljs d s iwj d  gSaA bu esa izeq[k vUr j  fu Eu  gSa&  

 vifd j .k  fo"ker k  

1. ;g in  ewY;ksa d s fc[kj ko  ;k Js.k h d h 

cu koV  cr kr k gS 

;g oaV u  d h lefefr vFkok 

vlfefr  cr kr k gSa  

2. ;g iwj h Js.kh d s fc[kj ko d ks ekir k gS ;g ek/; d s n ksu ks rj Q d s 

fc[kj ko d h rqyu k d jr k gSA  

3. ;g izFke] f} r h; ,oa r `r h; ifj ?kkr ksa l s 

lacaf/kr  gSa 

;g dsoy r r̀ h; ifj ?kkr  ls 

lacaf/kr  gSaA  

21-6  lkjka”k 

⇒ fo"ker k d k vFkZ lefefr  d k vHkko gSA  

⇒ ;fn  fd lh forj .k esa lefefr  ls n wj  gVus d h izo`fRr  gS r ks mls fo"k; d grs gSaA  

⇒ t c oØ  d k >qd ko n kfguh vksj  vf/kd  gksr k gS r ks oaV u  esa /ku kRed  fo"ker k 

ik;h t kr h gSA  

 ft lesa & X > M > Z  

      −  ( ) ( )3 1Q  - M  > M - Q  
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⇒ t c vlefer  oØ  d k >qd ko ck;ha vksj  vf/kd  gksr k gSa r ks blesa _.kkRed  

fo"ker k ik;h t kr h gS    

ft lesa & X < M < Z  

      −  ( ) ( )3 1Q  - M  > M - Q   

⇒ fo"ker k d h eki } kj k gesa oaV u  esa vlefefr  d h ek=k fn ”kk d k Kku  gksr k gSA  

⇒ n ks ;k n ks ls vf/kd  Jsf.k; ksa esa r qyu k d jus d s fy;s f o"ker k xqq.kkad   d k iz;ksx 

d jrs gSaA  

⇒ ;g xqq.kkad   bd kbZ foghu  gksr s gSaA  

⇒ izeq[k fo"ker k d h eki &  

d kyZ fi;lZu  d k fu j is{k eki J X Z 3(X M)= = − = −  

fo"ker k xqq.kkad               
X Z 3(X M)

J
− −

= = =
σ σ

 

ckmys d k fo"ker k eki & 

 KB 3 1S Q Q 2M= + −  

fo"ker k xqq.kkad     3 1

3 1

Q Q 2M

Q Q

− −
=

−
 

d syh d k fo"ker k eki SK 90 50 50 10 90 10 50K (P P ) (P P ) P P 2P= − − − = + −  

fo"ker k xqq.kkad          90 10 50

90 10

P P 2P

P P

+ −
=

−
 

21.7 vH;kl ds fy, iz”u 

oLrqfu’B iz”u % 

¼1 ½ fo’ker k fd lh vko`fRr  caV u  ds fd l fo”ks’kr k d ks izdV  dj r h gS& 

  (i) vko`fRRk;ksa d s d sfUn zd j .k d ks 

  (ii) vko`fRRk;ksa d s vifd j .k d ks 

  (iii) fdlh vko`fRRk caV u  d s vkd kj  d ks  

  (iv) bu  lHkh d ks 
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¼2 ½ fu Eu  ls fd lus fo’ker k d s eki d ks fod flr  u gha fd ;k & 

  (i) Ø kDlVu   (ii) d kyZ fi;lZu   

  (iii) Ckkmys    (iv) dsyh  

¼3 ½ ckmys d s fo’ker k xq.kka d    d h D;k lhek gS& 

  (i) 0  ls 1       (ii) &1  ls $1 

  (iii) 0  ls 3      (iv) &3  ls $3 

¼4 ½ d kyZ fi;lZu  ds fo’ker k xqq.kkad   d k lw= gS& 

  (i)  X
uur

 - Z 

    S.D. 

  (ii) X
uur

 - M 

    S.D. 

  (iii) 3  ( X
uur

 � Z) 

     S.D. 

  (iv) 2  ( X
uur

 + M) 

        S.D. 

¼5 ½ ,d  lefer  forj .k esa fo’ker k xqq.kkad   gksr h gS& 

  (i) “kwU;    (ii) /ku kRed   

  (iii) _.kkRed    (iv) bu esa ls d ksbZ u gha  

mRRkj  % 1-(iii)     2-(i)  3-(ii)  4-(i)  5-(i) 

 lgh (T) vFkok Xkyr (F) fpfUgr djsa & 

¼1 ½ fo’ker k /ku kRed  gksr h gS] ;fn    X < M < Z 

¼2 ½ ckmys d k fo’ker k xqq.kkad    pr qFkZd ksa vkSj  ef/;d k ij  vk/kkfj r  gksr k gSA 

¼3 ½ [kqys flj s okys J sf.k;ksa  d s lUn HkZ esa ckmy s d k fo’ker k xqq.kkad   d kyZ fi;lZu  ds 

fo’ker k xqq.kkad   ls csgr j  gksr k gSA 

¼4 ½ ,d  lefer  forj .k esa Q3 � M = M � Q1 gksr k gSA 



प�रमाणा�मक 	व�धया ँ                                                                              MAEC104 

उ�तराखडं मु�त व�वव�यालय����������������������������������������������������������������������������������४९७�

¼5 ½ lHkh for j .kksa d ks /ku kREkd  vFkok _.kkRed  fo’ker k d s : Ik esa foHkkfTkr  fd ;k t k 

ldr k gSA 

mRRkj % 1- (F) 2-(T)  3-(T)  4-(T)  5-(F) 

fu Eu  ds mÙkj  n hft , & 
iz0  1 % fo"ker k ls D;k vfHk izk; gS\ bld h t k¡p fd l izd kj  ls d j rs gSa\  

iz0 2% vifdj .k r Fkk fo"ker k esa Hksn  izdV  d hft ,A ;fn  fdlh caV u  esa X M Z= =  r ks 
vki D;k fu "d "kZ fu d kysaxss aA  
iz0  3 % fu Eu  lead ksa d s vk/k kj  ij  d kyZ fi;lZu  d k fo"ker k Xkq.kkad  Kkr  d hft ,A  

X 58 59 60 61 62 63 64 65 

f 10 18 30 42 35 28 16 8 

mÙkj    [J 0.228]=  

iz0  4 %  fu Eu  lad ksa d s vk/kk j  ij  d kyZ fi;lZu  d k fo"ker k xqq.kkad   Kkr  d hft , & 

X 0 10 20 30 40 50 60 70 80 

f 150 140 100 80 80 70 30 14 0 

mÙkj    [J 0.6622]= −  

iz0  5 %  fdlh caVu  esa d kyZ fi;lZu  d k fo"ker k Xkq.kkad  0 -40  gS bld k izeki fopyu  8 
vkSj  ek/; 30  gSA caV u  d s cgqyd  ,oa e/;d k d h Xk.ku k d hft ,A 

mÙkj    0 e[M 26.8, M 28.93]= =  

iz0  6 %  fd lh caV u  esa fu Eu ifj .kke izkIr  gq, &  

 lekUr j  ek/; = 4 5  e/;d k  = 4 8 

 fo"ker k Xkq.kkad  = 0-4 
 caV u  ds izeki fopyu  d h Xk.ku k d hft , 

mÙkj    [ 22.5]σ =  

iz0  7 %  fu Eu  lead ksa ls ckmys d k fo"ker k xqq.kkad  Kkr  d hft,A 
Class 

Interval

40-36 36-32 32-28 28-24 24-20 20-16 16-12 12-8 8-4

Frequency 2 6 10 12 15 30 18 10 6

mÙkj    B[J 0.188]=  

iz0  8 :  fu Eu  lewgksa e sa fd ld k forj .k vf/kd  lefer  gSa \  

(i) ek/;  =  22,  ef/;d k  =  24,  eku  fopyu   = 10,  

(ii) ek/;  =  22,  ef/;d k  =  21,  eku  fopyu   = 12  
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iz0  9 :  ;fn  ef/;d k d k eku  2 4  r Fkk ek/; d k eku  26  gks r ks lewg d h fo"ker k 

/ku kRed  gksXkh vFkok _.kk Red  \  

iz0  10:  fu Eu fyf[kr  vkad M+ksa d h lgk;r k ls fop j .k & xqq.kkad    r Fkk fo "ker k & 

xqq.kkad   d h Xk.ku k d hft , A  

o"kZ - 1910 '11 '12 '13 '14 '15 '16 '17 '18 '19 

xssgw¡ d k ewY; 

lwpd kad 

- 83 87 93 109 124 126 130 118 105 104

mRr j  →   ¼ c.v  =   4.4 %  fo"ker k Xkq.kkad    0.953= ½ 

21-8 lanHkZ XkzUFk 

� lqn kek flag] vks0 ih0  flag]  okbZ0  ds0  flag (2002) & vFkZ”kkL=  h; Xf.kr  , oa 

izkj fEHkd  lkaf[;d h & j k/kk ifCyd s’kUl] u bZ fn YyhA 

� J.K. Sharma (2008) � Business Statistics, Dorling Kinderseley 

(India) Pvt. Ltd. (Pearson Education), Delhi. 

� ,l0 ,u 0  yky] ,y0d s0  pr qosZn h (2010) & ifj ek.kkRed  fo”ys"k.k] f”ko  

ifCyf”kaXk gkml] bykgkckn A
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bdkbZ & 22 ifj?kkr ,oa i`Fkq’kh"kZRo                     

 

22-1 izLrkouk  

 

22-2 mn~ns’;  

22-3 ifj?kkrksa dh la[;k  

22-4 dfYir ewy fcUnq ls ifj?kkr   

22-5 dsUnzh; ifj?kkrksa ds ifjdyu  

     22-5-1 O;fDrXkr Js.kh   

     22-5-2 vko`fÙk Js.kh  

     22-5-3 O;fDrXkr Js.kh 

     22-5-4  vko`fÙk Js.kh 

 

22-6  ifj?kkrksa ds laca/k esa fuEu ckrsa egRoiw.kZ gSa-  

22-7  'ksiMZ ds la”kks/ku   

22-8  pkfyZ;j dh 'kq)rk tk¡p    

22-9  ifj?kkrksa ij vk/kkfjr dkyZ fi;Zlu ds xqq.kkad     

22-10 ifj?kkrksa ij vk/kkfjr fo"kerk xqq.kkad    

22-11 i`Fkq’kh"kZRo    

22-12  i`Fkq’kh"kZRo dh eki ds :i esa dkyZ fi;lZu us 

  2 vkSj  2 xqq.kkadksa dk iz;ksx fd;k gS 

 

22-13 lkjka’k    

22-14 'kCnkoyh  

22-15 vH;kl ds fy;s iz”u  

22-16 lanHkZ xzUFk  
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22-1 izLrkouk  

iwoZ bd kbZ esa fo"ker k d h ekiksa ij  ppkZ d h] izLr qr  bd kbZ d k v/;;u  dj us d s i’pkr 

ikB d  ifj ?kkr  ,oa i`Fkq’kh"kZRo ij  t kud kj h izkIr  djsxsasa A lkaf[;d h esa ifj ?kkr  d k iz;ksx 

fd lh vko`fÙk oaV u  ds fofHkUu  ekiksa] t Sls & d sUnzh; izo`fÙk] vifd j .k] fo"ker k izFkq’kh"kZRo 

vkfn  d s fo’ys"k.k esa gksr k gSA fd lh Js.kh esa ifj ?kkr ksa d k ifjd yu  lekUrj  ek/; vFkok  

fd lh d fYir  ek/; ls ifj ?kkr  (momen ts abou t  t he ar it hmet ic mean ) d grs gSaA 

ifj ?kkr ksa d h la[;k d bZ gksr h gSA ifj?kkr  ;k viw.kZ 'kCn  d k HkkSfrd  foKku  ;k ;fU=d k 

foKku  esa izk;% iz;ksx gksr k  gS] t gk¡ ;g  fd lh fcUn q d s lkis{k ?kqeko iSn k d jus okys cy 

d ks ekir k gSA blesa fu Eu  fcUn q izeq[k gSa&  

ifj ?kkr ksa d h la[;k] d fYir  ewy fcUn q ls ifj ?kkr ] dsUn zh; ifj ?kkr ksa ds ifj d yu ] 

O;fDr Xr  Js.kh&vko`fÙk Js.kh] 'ksiMZ ds la”kks/ku ] pkfyZ;j  d h 'kq)r k t k¡p] ifj?kkr ksa ij 

vk/kkfj r  d kyZ fi;Zlu  ds Xkqq.kkad ] ifj ?kkr ksa ij  vk /kkfj r  fo"ker k Xkqq.kkad ] i`Fkq’kh"kZRo] 

i`Fkq’kh"kZRo d h eki d s : i esa d kyZ fi;lZu  u s   2 vkSj   2 xqq.kkad ksa d k iz;ksx fd ;k 

gS] vUr esa lkj ka”k ,oa vH;kl ds fy, iz”u ftllss ikB d ksa d ks bd kbZ d k v/;;u  d jus 

esa lqfo/kk gksXkhA  

22-2 mn~ns”;   

izLr qr  bd kbZ esa ifj ?kkr  d s ekiu s d h fof/k ,oa iz;ksx ij  ppkZ d h t k;sXkhA bld k 

mn ~ns”; ikB d  d ks & 

• ifj ?kkr  D;k gS\ 

• ifj ?kkr  d s mi;ksx D;k gSa \  

• ifj ?kkr  d ks ekiu s d h fof/k D;k gS\  

• izFkq’kh"kZRo D;k gS r Fkk bld h mi;ksfXkr k,¡ D;k gSa\  

22-3 ifj?kkrksa dh la[;k  

ifj ?kkr ksa d h la[;k d bZ gksr h gSa] lkekU; : i ls fd lh vko`fRr  fooj .k esa r ok¡  d sUn zh; 

ifj ?kkr  &  

 ( )
r

r

1
 =  f X -  X ;  r   =   0, 1, 2   .  . . . . . (1)

N
µ ∑  
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    ( ) ( ) ( )
r r r

1 2 2 n n

1
  f X X  + f X  - X   . . . . . . . . f X  - X

N
 = − +
 

 

lehdj .k (1)  esa r 0=  j [kus ij   

 ( )
0

0

1 1
  =  f  X - X   = f   =  1

N N
Μ ∑ ∑  

D;ksafd   f   =  N  ∑ vkSj   ( )
0

X - X  = 1  

vr % 0    = 1. µ  

iqu % lehdj .k (1)  esa r 1=  j [kus ij   

 ( )1

1
  =  f  X- X  =  0 

N
µ ∑ D;ksafd  ( )X - X   =  0 ∑  

;kn  dj sa] lekUrj  ek/; ls fu d kys X;s fopyu ksa d k ;ks x 'kwU; gksr k gSA  

iqu % r  = 2  j [kus ij  lehdj .k (1)  } kj k  

 ( )
2 2

2

1
 = f  X - X  =   =  variance 

N
µ σ∑  

bl izd kj  f}r h; dsUn zh; ifj ?kkr  izlj .k d ks O;Dr  dj r k gS 

iqu % ( )
3

3

1
 =  f X - X

N
µ ∑  

vkSj   

 ( )
4

4

1
  =  f X - X

N
µ ∑  

22-4 dfYir ewy fcUnq ls ifj?kkr 

lekUrj  ek/; X  d s ct k; ge fd lh d fYir  fcUn q ¼d fYir ek/;½ A ls ifj ?kkr ksa d k 

ifj d yu  dj  ldrs gSaA lk ekU; : i ls d fYir  ewy f cUn q A ls r ok¡ ifj ?kkr   

 ( )
r1

r

1
 = f X  - A ,  r = 0, 1, 2,  .  . . .  

N
µ ∑     (2)  

  ( ) ( ) ( )
r r r

1 1 2 2 n n

1
 = f X   - A  + f X  - A  + . . . .  f X   - A   

N
 
 

 

lehdj .k (2)  esa r 0=  j [kus ij  & 
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 ( )
01

0

1
 =  f X  - A

N
µ ∑  

   
1

 f   = 1 
N

= ∑  

blh lehdj .k esa r 1=  j [ku s ij  &  

 ( )1

1
  =  f X - A

N
µ ∑  

   
1

  fX - fA
N

 =  ∑ ∑  

   
A f1

   fX  -  
N N

=
∑

∑  

    
1

 fX  -  A 
N

= ∑  

     X  -  A=  

vr %     1 X =    +   A= µ  

lehdj .k (3)  cgqr  gh egRoiw.kZ lehdj .k gSA ge ;g n s[k ld rs gSa fd  ;fn  A = O  

r ks 1X  =  µ  vFkkZr  'kwU; e wy fcUn q ls fy;k  X;k ifj ?kkr  1µ  lekUr j  ek/; d ks O;Dr 

d jr k gSA  

 lehdj .k (2)  esa  r  =  2, 3, 4, . . . . . bR;kfn  j [ku s ij   

  ( )
2

2

1
 =  f X - A

N
µ ∑  

  ( )
3

3

1
 =  f X - A

N
µ ∑  

  ( )
4

4

1
 =  f X - A

N
µ ∑  

ikB d  vc ;g le> pqd s gSa fd  lekUrj  ek/; ls fy, Xk;s ifj ?kkr  vFkok d sUn zh; 

ifj ?kkr  d ks µ  ¼E;w½ r Fkk d f YIkr  fcUn q A ls fy, Xk, ifj ?kkr  d ks µ
1 ls fy[kr s gSaA   

  rFkk , esa lEcU/k gksrk gSA ge tkurs gSa fd  
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 ( )
r

r

1
 =   f X -  X

N
µ ∑  

bls ge fuEu :i esa fy[k ldrs gSaA  

 ( )
r

r

1
 =   f  X - A  +  A - X

N
µ ∑      (4) 

lehdj.k (3)ls  

 1X  =   + A µ ;k '

1A  X  = u−  

vr% lehdj.k (4)  ls  

 ( )r i

1
 =  f   X  -  A   -  

N
µ µ  ∑      (5)  

lehdj.k (5)  dk f}in izes; ls foLrkj djus ij µ  vkSj 'µ  esa laca/k fudy tkrk 

gSA ge ;gk¡ ij bl foLrkj dks iw.kZ:is.k izLrqr djus dh dksbZ vko”;drk eglwl ugh 

dj jgs gSaA bl foLrkj dk vUrr%  lkekU; :i fuEu gksXk&  

 r r 2

r r 1 r 1 1 2 r-1 1  =    -  C     +  C    −µ µ µ µ µ µ  

blh lehdj.k (6)  esa r   =  2,3  vkSj  4  j[kus ij  

 ' '2

2 2 1  =     -  µ µ µ  

 ' ' ' '3

3 3 2 1 1  =    - 3    +  2µ µ µ µ µ  

' ' ' ' '2 '4

4 4 3 1 2 1 1  =    - 4    + 6   -  3µ µ µ µ µ µ µ  

lehdj.k (7)  (8)  (9)  cgqr egRoiw.kZ gSa rFkk lnSo ;kn j[kus ;ksx; gSA ge dsUnzh; 

ifj?kkrksa ls dfYir ewy fcUnq ij vk/kkfjr ifj?kkrksa dh Hkh X.kuk dj ldrs gSaA blds 

fy, gesa loZizFke lekUrj ek/; dh X.kuk djuh iM+rh gS rFkk dfYir ewy fcUnq dh 

tkudkjh j[kuh iM+rh gSaA lehdj.k (3)  esa ge tkurs gSa fd '

1X =   + A µ  ;k 

'

1  =  X  - Aµ  lehdj.k (7)  (8) (9)  ls  

 ' '2

2 2 1  =    +  µ µ µ        (10) 

' ' '3

3 3 2 1 1   =   + 3 u   + µ µ µ µ       (11) 

1 1 '2 '4

4 4 3 1 2 1 1  =     +  4   + 6  +  µ µ µ µ µ µ µ      (12) 
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ifj?kkr Kkr djus laca/kh iz”uksa dk gy djrs le; dqN ckrs /;ku nsus ;ksx; gSa&  

22-5 dsUnzh; ifj?kkrksa ds ifjdyu  

dsUnzh; ifj?kkrksa ds ifjdyu djrs le; ;fn lekUrj ek/; iw.kZ la[;k gS rc rks lh/ks 

lw=  

 ( )
r

r

1
 =  f  X - X

N
µ ∑  

dk iz;ksx djuk pkfg,A gesa dsUnzh; ifj?kkrksa ds lw= dks ;gk¡ fQj ns[k ysaA  

22-5-1 O;fDrXkr Js.kh 

  
( )

1

X - X d
  =   =  0   =  

N N
µ

∑ ∑  

  
( )

2 2

2

2

X - X d
  =     =    =   

N N
µ σ

∑ ∑  

  
( )

3 3

3

X - X d
  =     =   

N N
µ

∑ ∑  

  
( )

4 4

4

X - X d
  =     =   

N N
µ

∑ ∑  

22-5-2   vko`fÙk Js.kh 

 1

1 fd
f (X X) 0

N N

Σ
µ = Σ − = =  

 
2

2 2

2

1 fd
f (X X)

N N

Σ
µ = Σ − = = σ  

 
3

3

3

1 fd
f (X X)

N N

Σ
µ = Σ − =  

 
4

4

4

1 fd
f (X X)

N N

Σ
µ = Σ − =  

;fn lekUrj ek/; n”keyo esa vkrk gS rks lh/ks lw= dk iz;ksx djds dsUnzh; ifj?kkrksa 

dk ifjdyu cgqr dfBu gks tkrk gSA ,slh fLFkfr esa ge igys fdlh dfYir ek/; 

(A) ls ifj?kkr '

rµ  Kkr djrs gSa vkSj fQj buds vk/kkj ij dsUnzh; ifj?kkrksa dh X.kuk 

dj yh tkrh gSA ge tkurs gSa fd fdlh dfYir ewy fcUnq A ls ifj?kkr  
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 r1
r ' f (X A)

N
µ = Σ −   

;fn 

 dx X A= −   rks  r1
r ' f (dx)

N
µ = Σ  

22-5-3   O;fDrXkr Js.kh 

 '

1

1 dx
(X A)

N N

Σ
µ = Σ − =  

 
2

' 2

2

1 dx
(X A)

N N

Σ
µ = Σ − =  

 
3

' 3

3

1 dx
(X A)

N N

Σ
µ = Σ − =  

 
4

' 4

4

1 dx
(X A)

N N

Σ
µ = Σ − =  

22-5-4   vko`fÙk Js.kh 

 '

1

1 1
f (X A) fdx

N N
µ = Σ − = Σ  

 ' 2 2

2

1 1
f (X A) fdx

N N
µ = Σ − = Σ  

 ' 3 3

3

1 1
f (X A) fdx

N N
µ = Σ − = Σ  

 ' 4 4

4

1 1
f (X A) fdx

N N
µ = Σ − = Σ  

22-6   ifj?kkrksa ds laca/k esa fuEu ckrsa egRoiw.kZ gSa 

    ifj?kkrksa ds laca/k esa fuEu ckrsa Hkh dkQh egRoiw.kZ gSa & 

 0 1(1) 1, 0µ = µ =  rFkk lekUrj ek/; 1

1X A= +µ  

 (2) ;fn lefer forj.k gS rks ge tkurs gSa fd ,sls forj.k esa vko`fÙk;k¡ ftl Øe esa 

c<+rh gSa mlh Øe esa ?kVrh gSaA lefer forj.k esa lekUrj ek/; ls fopyu fy;k tk, 

vkSj bl fopyu dk fo"ke ?kkr ¼1, 3, 5, 7 ..... bR;kfn½ fd;k tk, rks /kukRed 
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fopyu vkSj _.kkRed fopyu ,d nwljs ds cjkcj gksrs gSaA bl dkj.k 1 3 5, ,µ µ µ  

bR;kfn dk eku 'kwU; gksrk gS vFkkZr~ & 

3 5f (X X) f (X X) f (X X) ..... 0Σ − =Σ − = Σ − = =  

;k 

1 3 5 ......... 0µ =µ =µ =  

;k 

2r 1H 0+ = tgk¡  r 0,1,2,3.....=  

 (3);fn vko`fÙk fopj.k ¼oXkhZdr̀½ esa ge iSekus dk ifjorZu (Change of scale) djsa 

vFkkZr~ ;fn 

 dx ' X A / h= −  

;k X A hdX'= +  

vkSj   X A hd X '= +  

bl izdkj 

  ( )
r

r

1
f X X

N
µ = Σ −  

         ( )r 1
h f dX ' dX '

N
= Σ −  

(4)  ge tkurs gSa fd 2

2µ = σ =  izlj.k rFkk 

      ' 2

r

1
f (X A)

N
µ = Σ − = fopyu oxZ ek/;  

  ' ' 2

2 2 1µ = µ −µ  

pw¡fd '

1µ  ,d okLrfod la[;k gS] vr% bldk oxZ ,d xSj _.kkRed jkf”k gksXkhA bl 

izdkj 

'

2 2µ =µ  &  ,d xSSj _.kkRed jkf’k 

vr% '

2 2µ < µ  

;k izlj.k ≤ fopyu&oxZ ek/; 
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;k  Variance ≤ Mean square deviation 

;k  S.D.  ≤  Root mean square deviation 

mnkgj.k &1. fdlh pj  d s 1 0  in ksa ij  vk/kkfj r  izFke pkj  ifj ?kkr  Ø e”k% 5 ] 3 0 ] 40 

vkSj  50  gSaA lekUrj  ek/;] izlj .k 3µ  r Fkk 4µ  d k ifj d yu d hft ,A 

 gy & 

 ' ' '

1 2 3 4A 10, 5, 30, 40, 50= µ = µ = µ = µ =  

 lekUrj  ek/; '

1X A 10 5 15= +µ = + =  

 izlj .k  ' ' 2 2

2 2 1 30 5 30 25 5µ = µ − µ = − = − =  

   
31 1 1 1

3 3 2 1 13 2µ =µ − µ µ + µ  

      340 3 30 5 2(5)= − × × +  

       40 450 2 125 290 450 160= − + × = − =  

    
41 1 1 1 1 2 1

4 4 3 1 2 2 1 14 6 6 3µ =µ − µ µ + µ + µ µ − µ  

            50 4 40 5 6 30 25 3 625= − × × + × × − ×  

       50 800 4500 1875= − + −  

       4550 2675= −  

       1875=  

mnkgj.k & 2- ;fn  fdlh Js.kh d k lekUr j  ek/; 7  vkSj  izFke pkj  dsUn zh; ifj ?kkr 

Ø e”k% 0 , -1 6 , 6 4  vkSj  16 2  gks r ks & (1) d fYir  ewy fcUn q 5  ij  vk/kkfj r  vkSj  (2) 

'kwU; ij  vk/kkfj r  ifj ?kkr ksa d h X.ku k d hft ,A 

 gy & 

 (1) '

1X A= +µ  

 ;k '

1 X A 7 5 2µ = − = − =  

  
2' '

2 2 1 16 4 20µ =µ +µ = + =  

  
3' ' '

3 3 2 1 13µ =µ + µ µ +µ  
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         364 3 16 2 (2)= − + × × +  

    64 96 8 40= − + + =  

  
2 4' ' ' '

4 4 3 1 2 1 14 6µ =µ + µ µ + µ µ −µ  

    2 4162 4 ( 64) (2) 6 16(2) (2)= + × − × + × +  

  162 512 384 16= − + +  

  562 512 50= − =  

bl izd kj  ewy fcUn q 5  ij  vk/kkfj r  izFke pkj  ifj ?kkr 2, 20, 40 vkSj  5 0  gSA 

 (ii) X 7,A 0= =   

 vr %   '

1 X A 7 0 7µ = − = − =  

   
2' '

2 2 1µ =µ +µ  

     216 (7) 16 49 65= + = + =  

   
3' ' '

3 3 2 1 13µ =µ + µ µ +µ  

               364 3 16 7 (7)= − + × × +  

      64 336 343 615= − + + =  

    
2 4' ' ' '

4 4 3 1 2 1 14 6µ =µ + µ µ + µ µ − µ  

      2 4162 4( 64) 7 6 16 (7) (7)= + − × + × × +  

      162 1792 3136 2401= − + +  

      5699 1792= −  

      3907=   

22-7 'ksiMZ ds la”kks/ku  

oXkhZd r̀  Js.kh esa ifj ?kkr ksa d h Xk.ku k dj rs le; oXkkZUr j ksa d s e/; fcUnq d ks gh pj  (X) 

eku rs gSaA ;g eku  fy;k t kr k gS fd  vko`fÙk;ksa d k t eko oxZ ds e/; fcUn q ij  gh gksr k 

gSA ;g ekU;r k lefer for j .k esa yXHkX lgh gksr k gS ysfd u  lkekU;r % ;k vlefer 

for j .k esa ,slk eku u k mfpr  u gha gksr k vkSj  ifj .kkeLo: i d qN =qfV  ftls lewgu  =wfV  

(grouping error) d grs gSa] ifj ?kkr ksa d h X.ku k esa f o|eku  gks t kr h gSA bl foHkze ;k 
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=qfV  d ks n wj  d jus d s fy , 'ksiMZ (W.F. Sheppard) us fu Eu  lw=ksa d k iz;ksx fd ;k 

vkSj  bls gh 'k siMZ d s la”kks/ku  d grs gSa &  

  2µ   ¼la”kksf/kr ½  
2

2

h

12
=µ −  

  3µ ¼la”kksf/kr ½  3=µ  

  4µ ¼la”kksf/kr ½  2 4

4 2

1 7
h h

2 240
=µ − µ +  

ge t ku rs gSa fd  1µ  ln So 'kwU; gksr k gSA 1µ  vkSj   3µ  d k la”kks/ku  blfy, Hkh 

vko’;d  u gha gS fd bu esa fopyu ksa d s /ku kRed  vkSj  _.kkRed  fpUg cus j gr s gSaA vr% 

v’kqf) {kfr iwj d  izd `fr  ds d kj .k yXkHkXk Lor% lekIr gks t kr h gSA 

'ksiMZ d k la”kks/ku  lefer  ;k lk/kkj .k lefer  vko`fÙk oaV u esa gh mi;qDr gksr k gSA J  

;k ∪ vkd `fr  okys vko`fÙk oa V u  esa ;g mi;qDr  u gha gksr kA lkFk gh  ;fn  vko`fÙk;ksa d h 

la[;k cgqr  cM+h gks ¼1 0 00  ls vf/kd ½ r Hkh ;g la”kks/k u  mi;qDr  gksr k gSA 

22-8  pkfyZ;j dh 'kq)rk tk¡p (Charlier�s check) 

pkfy;Z;j  d h 'kq)r k t k¡p d h ppkZ geu s iwoZ d s v/ ;k;ksa esa  d h gSA ge sa ;g  Hkh  Kkr  gS 

fd ^pkfyZ;j&tk¡p* ds }kjk Xk.kuk fØ;k ds 'kq)rk dh ijh{kk gksrh gSA ifj?kkrksa ds 

laca/k esa vXkj fuEu 'krZ iwjh gksrh gS rks Xk.kuk&fØ;k esa dksbZ v”kqf) ugha gS &  

ifj?kkr tk¡p&lw= 

izFke f (dx 1) fdx NΣ + =Σ +  

f}rh; 2 2f (dx 1) fdx 2 fdx NΣ + =Σ + Σ +  

rr̀h; 3 3 2f (dx 1) fdx 3 fdx 3 fdx NΣ + + Σ + Σ + Σ +  

prqFkZ 4 4 3 2f (dx 1) fdx 4 fdx 6 fdx 4 fdx NΣ + =Σ + Σ + Σ + Σ +  

mi;qZDr tk¡p&lw=] ifj?kkr Kkr djus dh vizR;{k ;k y?kqjhfr ij vk/kkfjr gSA ;fn 

izR;{k jhfr dk iz;ksx dj jgs gSa rks dx (X A)−  dh tXkg X j[kk tk,XkkA 
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22-9  ifj?kkrksa ij vk/kkfjr dkyZ fi;Zlu ds xqq.kkad    

izFke pkj dsUnzh; ifj?kkrksa ij vk/kkfjr pkj xqq.kkad  ksa dh ppkZ dkyZ fi;lZu us fd;k 
gSA bu xqq.kkadksa dk iz;ksx rqyukRed v/;;u esa lqfo/kkiwoZd fd;k t kr k gSA O;ogkj  esa 
fo"ker k ,oa i`Fkq’kh"kZRo ds eki esa ;s xqq.kkad   cgqr  mi;ksxh gSA ;s chV k vkSj  Xkkek xqq.kkad  

fu Eu  gSa & 
2

3

3

2

µ
β =

µ
 

 4 4
2 2 4

2

µ µ
β = =

µ σ
 

 3 3
1 1 3/ 2 3

2

Y
µ µ

= β = =
µ σ

  D;ksafd   2

2µ = σ  

 4
2 2 2

2

Y 3 3
µ

=β − = −
µ

 

d Hkh&d Hkh vYQk (alfa) Xqq.kkad    d h Hkh ppkZ d h t kr h gSA vYQk xqq.kkad   fu Eu gSa & 

 1 2
1 2 2

0, 1
µ µ

α = = α = =
σ σ

 

 3 4
3 1 1 4 23 4

,
µ µ

α = = β = γ α = = β
σ σ

 

22-10 ifj?kkrksa ij vk/kkfjr fo"kerk xqq.kkad   

ifj ?kkr ksa ij  vk/kkfj r  d kyZ fi;lZu  d k fo"ker k xqq.kkad   & 

 1 2

k

2 1

( 3)
S

2(5 6 9)

β β +
=

β − β −
 

[ikBd  ;gk¡ /kku  nsa] iwoZ esa geu s d kyZ fi;lZu  ds fo"ker k  xqq.kkad    d s fy, geu s J 

d k iz;ksx fd ;k gSA ;gk¡  ij Sk d k iz;ksx blfy, d j  j gs gSa fd  n ksu ksa lw=ksa  esa vUr j 

vklku h ls gks ld sA] 

;gk¡ 1β vkSj  2β  d kyZ fi;lZu ds xqq.kkad  gSA bl lw= } kj k /ku kRed  fo"ker k gksXhA ;fn 

r Fkk _.kkRed  fo"ker k gksXh ;fn  X Z> r Fkk _.kkRed  fo"ker k gksXkh ;fn  X Z< A ;fn  

kS 0=  r ks ;k r ks 1 0β =  ;k 2 3 0β + =  ;k  2 3β = −  

 ysfd u  4 2

2 2/β =µ µ  t gk¡  4

4
1 f (x x) 0

N
µ = Σ − >  

 vkSj  2µ  izlkj .k gS ft ld k oxZ _.kkRed  u gha gks ld rk vr % &  
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 4
2 2

2

0
µ

β = >
µ

 

bl izd kj  ;fn  kS 0=  r ks 1 0β =  ;k 3 0µ = A bl izd kj  lefer  forj .k esa 1 0β = A  

vr % 1β d ks fo"ker k ds eki d s : i esa iz;ksx fd ;k t kr k gSA ysfd u  bld h ,d  XkEHkhj  

lhek (limitation) gSA pw¡ fd  2 3

1 3 2/β =µ µ  t gk¡ r ks /ku kRed  ;k _.kkRed  gks ld r k gS 

ysfd u  2

3µ  ln So /ku kRed  gksXkA blh izd kj  3

2µ  Hkh /ku kRed  gksXkkA bl izd kj  1β ] 

fo"ker k d h fn ”kk ¼/ku kRed  ;k _.kkRed ½ d ks cr ku s esa vleFkZ gksr k gSA bl  n ks"k d ks 

n wj  dju s d s fy, d kyZ fi;lZu  ds Xkek xqq.kkad   d k iz;ksx fd ;k t kr k gSA  

 3 3
1 1 3/ 2 3

2

µ µ
γ = + β = =

µ σ
 

bl izd kj  fo"ker k d k fpUg 3µ ij  fu HkZj  gks t kr k gSA ;fn  3µ _.kkRed  gksXk r ks 

fo"ker k Hkh _.kkRed  gksXkh  vkSj  ;fn  3µ /ku kRed  gksXk r ks fo"ker k Hkh /ku kRed  gksXhA  

22-11 i`Fkq’kh"kZRo   

geu s iwoZ esa gh Li"V  fd;k gS fd fdlh vko`fÙk oaV u d h laiw.kZ fo’ks"kr kvksa d h t kud kjh 

d jus d s fy, pkj  izd kj  d s eki vko’;d  gSaA d sUn zh; izo`fÙk d h eki] vifd j .k d h eki 

vkSj  fo"ker k d h eki] vR;Ur  egRoiw.kZ gksr s gq, Hkh  fd lh oaV u  d h lEiw.kZ dgku h d ks 

u gha d g ikrsA blds fy, gesa pkSFkh eki vFkkZr ~ i`Fkq’kh"ZRo d h eki d h t kud kjh 

vko’;d  gSA i`Fkq’kh"kZRo d ks d kyZ fi;lZu oØ  d h mÙkyr k d grs gSaA fo"ker k ls gesa ;g 

t kud kj h izkIr gksr h gS fd oaV u  lefer  gS vFkok vlefer  gSA n wljs 'kCn ksa esa fo"ker k 

vko`fÙk oØ  d h n k;ha vFk ok ck¡;h iwaN  d h fLFkf r  d h t kud kj h izLrqr  dj r h gSA 

i`Fkq’kh"kZRo gesa oØ  d s ek/; vFkok ' kh"kZ d s u qd hysiu   ;k piV siu   d h t kud kjh izn ku 

d jr k gSA  

fd lh vko`fÙk oaVu  d k oØ  u qd hyk vFkok piV k gks ldr k gSA ;fn  ge izlkekU; oØ  

d ks vk/kkj  ekus r ks i`Fkq’kh"kZRo gesa izlkekU;r k ls vyx ko  d h t ku d kj h nsr s gsA bld h 

eki ls gesa Js.kh  d s e/; HkkXk esa vko`fÙk;ksa d s t eko d k Kkr  izkIr  gksr k gSA ;fn  e/; 

HkkXk esa vko`fÙk;ksa d k t eko lkekU; gS r ks og vko`fÙk oØ  e/;e 'kh"kZ okyk ;k izlkekU;  

d gykr k gSA ;fn e/; HkkXk esa vko`fÙk;ksa d k t eko vR;f/kd  l?ku gS r ks oØ uqd hys 
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'kh"kZ okyk gksr k gSA bld s foij hr  ;fn  d sUn z esa vko`fÙk;ksa d k t eko d e gS r ks oØ 

piV s 'kh"kZ okyk  d gykr k gSA fp= esa oØ  C piV s 'kh"kZ okyk oØ gSA  i`Fkq’kh"kZRo 

vkd `fr  ¼u qd hysiu  vFkok piV siu ½ d ks ekir k gSA  

22-12  i`Fkq’kh"kZRo dh eki ds :i esa dkyZ fi;lZu us   2 vkSj  2 xq.kkadksa dk iz;ksx 

fd;k gSA 

 4 4 4
2 2 22 4 4

2

and 3 3
µ µ µ

β = = γ =β − = −
µ σ σ

 

;fn   2 = 3  ;k ,2 = 0 r ks oØ  e/;e 'kh"kZ okyk (meso-kurtic) gSA 

;fn   2 > 3 ;k  2 > 0 r ks oØ  u qd hys 'kh"kZ okyk (lepto-kurtic) gSA 

;fn   2 > 3 ;k  2 < 0 r ks oØ  piV s 'kh"kZ okyk (platy-kurtic) gSA 

mnkgj.k � 1.  ;fn  fd lh oaV u  esa lekUr j  ek/; (X) 1= gks vkSj   2,  3 r Fkk  4 dk 

eku  Ø e”k% 3, 0 vkSj 27 gks r ks bu d h lgk;r k ls fo"ker k r Fkk i`Fkq’kh"kZRo d h t k¡p 

d hft ,A 

gy &d kyZ fi;lZu  d k fo"ker k Xkq.kkad  & 

 
2

3 3
1 13/ 2 3

2 2

0 or 0
µ µ

γ = = β = =
µ µ

 

vr % oaVu  lefer  gS ;k X M Z= =  

d kyZ fi;lZu  d k i`Fkq’kh"kZRo eki & 

  4
2 2 2

2

27 27
3

(3) 9

µ
β = = = =

µ
 

;k    2 2 3 0γ =β − =  

pw¡fd   2 = 0 vr % fn ;k gqvk oaV u  e/;e 'kh"kZ okyk ;k izlkekU; gSA 

pw¡fd   3 = 0 vkSj   2 = 3 vr% oaVu  lekUr j  ek/;A vkSj  izeki fopyu  3 1.732=  

d s lkFk izlkekU; gSA 

mnkgj.k- 2- ;fn   2 = 120 vkSj   4 = 36000  r ks oaV u  d k Lo: i Kkr  dhft ,A 

 gy & oaV u  d s Lo: i ds f y, gesa i`Fkq’kh"kZRo d h eki d ju h gksXhA 
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  4
2 2 22

2

36000
2.5 or 3 0.5

120 120

µ
β = = = γ =β − = −

µ ×
 

 pw¡fd    2 23 or 0β < γ <  

 vr % oVu  piVs 'kh"kZ okyk gSA 

mnkgj.k & 3-  ;fn  ,d lefer  oaVu  esa izeki fopyu  gks r ks pr qFkZ d sUn zh; ifj ?kkr 

d k D;k ewY; gks r kfd  oaV u  (i) u qd hys 'kh"kZ okyk gks a A 

 (ii) e/;e 'kh"kZ okyk gks (iii) piVs 'kh"kZ okyk gks A  

 gy & 4σ =   vr % 2 2 2(4) 16σ =µ = =  

  4
2 2

2

µ
β =

µ
 

 (i)  u qd hys 'kh"kZ okys oaV u  d s fy, 2 3β >  gksu k pkfg,A  

 ;k  4

2

2

3
µ

>
µ

  ;k   2

4 23µ > µ  

 ;k  2

4 3 (16)µ > ×  

     3 256 768> × >  

 (ii)   e/;e 'kh"kZ okys oaV u  esa & 

  4
2 2

2

3
µ

β = =
µ

 

;k      2

4 23µ = µ  

      23 (16)= ×  

      3 256 768= × =  

 (iii)  piVs 'kh"kZ okys oaV u  esa & 

   4
2 2

2

3
µ

β = <
µ

 

;k  2

4 23µ < µ  

  4 3 256µ < ×  

     768<  
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mnkgj.k & 1-   fu Eu  forj .k d h dqdqnr k xqq.kkad    Kkr  d hft ,A 

oXkZUr j 0 -4 4 -8 8 -1 2 1 2-16 1 6-20 

vko`fÙk 1 3 1 2 8 6 

 

oXkkZUr j e/; fcUn q vko`fÙk (X X)−  2(X X)−  4(x x)−  4f (x x)−  

0 -4 2 1 -10 1 00 1 00 00 1 00 00 

4 -8 6 3 -6 3 6 1 29 6 3 88 8 

8 -1 2 1 0 1 2 -2 4 1 6 1 92 

1 2-16 1 4 8 2 4 1 6 1 28 

1 6-20 1 8 6 6 3 6 1 29 6 7 77 6 

 
4

4

f (x x) 21984
M 732.80

N 30

Σ −
= = =  

    d k eku   =  4.06  

bls d qd qn r k d s lw= esa j [ku s ij   

d qd qn r k xq.kkad     4

4 4

M 732.80 732.80
2.70

(4.06) 271.71
= = = =

σ
 

d qd qn r k d k eku  pw¡fd  3  ls d e gS vr% fn ;s gq, for j .k d k vko`fÙk oØ  piV s 'kh"kZ  

gksXkkA 

22-13 lkjka”k 

⇒ ifj ?kkr  fdlh fcUnq ds lkis {k ?kqeko iSn k d jus okys c y d ks ekir k gSA 

⇒ ifj ?kkr ksa d k ifjd yu  lekUr j ek/; vFkok fdlh d fYir  ek/; ls fd ;k t k 

ldr k gSA 

⇒ ifj ?kkr  & 

 r ok¡ d sUn zh; ifj ?kkr  & 

( )
r

r

1
f X X

N
µ = Σ −  

2

0 1 21, 0,µ = µ = µ = σ =  izlj .k 
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fd lh d fYir  ewy fcUn q A ls ifj ?kkr 

 ' r

r

1
f (X A)

N
µ = Σ −  

 '

1A A= +µ  ;k  '

1 X Aµ = −  

 ' ' 2

2 2 1µ = µ +µ  

 ' ' '3

3 3 2 1 13µ =µ + µ µ +µ  

 ' ' ' 2 ' 4

4 4 3 1 2 1 14 6µ =µ + µ µ + µ µ +µ  

vkSj 

 ' ' 2

1 2 2 10;µ = µ =µ −µ  

 1 1 1 '

3 3 2 1 13 2µ =µ − µ µ + µ  

 1 1 ' ' ' 2 '4

4 4 3 1 2 1 14 6 3µ =µ − µ µ + µ µ − µ  

'ksiMZ la’kks/ku 

 2µ  ¼la”kksf/kr ½  
2

2

h

12
= µ −  

 4µ  ¼la”kksf/kr ½  2 4

4 2

1 7
h h

2 240
=µ − µ +  

ifj ?kkr ksa ij  vk/kkfj r  d kyZ fi;lZu  d s xq.kkad     

 
2

3 4
1 2 1 13 2

2 2

, ,
µ µ

β = β = γ = β
µ µ

, 

 2 2 3γ = β − - 

⇒ izFkq’kh"kZRo d h eki } kj k gesa oØ  d s ek/; vFkok 'kh"kZ d s uqd hysiu  ;k piVsiu 

d h t ku d kj h izkIr  gksr h gSA 

⇒ bls d kyZ fi;lZu  } kj k oØ d h mÙkyr k  Hkh d gr s gSaA 

⇒ bld h eki ls gesa Js.kh d s e/; HkkXk esa vko`fÙk;ksa d s t eko d k Kkr  izkIr gksr k 

gSA bls  2 2,β γ  xqqq.kkad ksa } kj k fpfUgr  dj rs gSaA 

2 3β =  ;k  2 0γ =  r ks oØ  e/;e 'kh"kZ okyk gSA  
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2 3β >  ;k  2 0γ >  r ks oØ  uqd hys 'kh"kZ okyk gSA  

2 3β <  ;k  2 0γ <  r ks oØ  piVs 'kh"kZ okyk gSA  

22-14     'kCnkoyh  

22.14 vH;kl ds fy;s iz”u 

oLrqfu’B iz”u % 

¼1 ½ fo’ker k d k lEcU/k fdl ifj ?kkr  ls gS& 

  (i) izFke ifj ?kkr    (ii) f} r h; ifj ?kkr   

  (iii) r`Rkh; ifj ?kkr    (iv) bu esa ls fd lh ls u gha  

¼2 ½ izFke d sfUn z; ifj ?kkr  d k ewY; gksr k gS& 

  (i) ,d      (ii) “kwU; 

  (iii) ,d  ls vf/kd          (iv) bu esa ls d ksbZ u gha 

¼3 ½ oØ  ds ek/; vFkok “k h ’kZ ds u qd hysiu  ;k piV siu d h t kud kj h n sr k gS& 

  (i) i`Fkq”kh’kZRo   (ii) ifj ?kkr  

  (iii) fo’ker k  (iv) lekUrj  ek/; 

¼4 ½ ;fn  β2 > 3  gS r ks oØ d Slk gksXk  

  (i) uqd hys “kh’kZ okyk   (ii) piV S “kh’kZ okyk 

  (iii) e/;e “kh’kZ okyk       (iv) bu esa ls d ksbZ u gha 

¼5 ½ i`Fkq”khoZRo d ks oØ  d h mRRkyr k fd lus d gk& 

  (i) dsyh    (ii) ckmys 

  (iii) d kyZ fi;lZu    (iv) bu esa ls d ksbZ u gha 

mRRkj % 1-(iii)        2-(ii)  3-(i)  4-(i)  5-(iii) 

lgh (T) vFkok Xkyr (F) fpfUgr djsa & 

¼1 ½ e/;e “kh’kZ okyk oØ  izlkekU; oØ  d gykr k gSA 

¼2 ½ e/;e “kh’kZ okys oØ  d s lUn HkZ esa β2 < 3 gksr k gSA 

¼3 ½ f} r h; d sfUn z; ifj ?kkr  izlj .k d ks d grs gSA 

¼4 ½ ,d  lefer  forj .k ds lHkh fo’ke ifj ?kkr ksa d k ewY; ges”kk “kqU; ls vf/kd  gksr k gSA 
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¼5 ½ pr qFkZ dsfUn zr  ifj ?kkr  i`Fkq”kh’kZRo d h eki djr k gSA 

mRRkj % 1-(T)        2- (F)  3-(T)  4-(F)  5-(T)    

iz0  1 r  fdls d grs gSa\ d sUn zh; ifj?kkr ksa d ks ekiu s d h fof/k Li"V  d hft ,A 

iz0  2 izFkq’kh"kZRo d h O;k[;k d hft ,A fo"ker k r Fkk izFkq’kh"kZRo esa vUr j Li"V 

d hft ,A 

iz0  3 d kyZ fi;lZu  ds chV k r Fkk Xkek Xqq.kkad   ksa d h O;k[;k d hft ,A 

iz0  4 fu Eu  ij  laf{kIr  fV Ii.kh dhft ,A 

(1) d fYir  ewy fcUn q ls ifj ?kkr 

(2) 'ksiMZ la’kks/ku 

(3) ifj ?kkr ksa ij  vk/kkfj r  fo"ker k eki 

(4) lefer  r Fkk vlefer  forj .k 

iz0  5 fd lh in  for j .k d s ewY; 3  ls fy;s X;s izFke] f} r h; r Fkk r`r h; 

ifj ?kkr ksa d k ewY; Ø e’k% 2 , 50  r Fkk 3 0  gSA 'kwU; ls fy;s X;s bu  

izFke r hu ksa ifj ?kkr ksa d k ewY; Kkr  d hft ,A 

m0  ' ' '

1 2 35, 31 201.µ = µ = µ =  

iz0  6 mij ksDr  iz”u  esa in  for j .k d k izlj .k Kkr  d hft ,A 

m0    2 = variance = 6.  

iz0  7 fu Eu  lead ksa d s ek/; ij  vk/kkfj r  izFke] f}r h; r Fkk r r̀ h; ifj ?kkr ksa 

d h Xk.ku k d hft ,A 

Size (X) 2 4 8 10 

vkofÙk (f) 10 15 8 17 
m0  

1 2 30, 8.6775, 10.996µ = µ = µ =  

iz0  8 fu Eu  lead ksa 1β  ls r Fkk 2β  d k eku  Kkr  d hft , r Fkk ifj .kke ij 

fV Ii.kh d hft , 

izkIr kad  2 0-30 3 0-40 4 0-50 5 0-60 6 0-70 7 0-80 8 0-
9 0 

fo|kFkhZ 
la0 

4 7 1 0 2 0 4 3 2 
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iz0  9 fd lh forj .k esa ewY; 4  ls fy;ps X;s izFke pkj  ifj ?kkr ksa d k ewY; 

Ø e’k% 1, 5, 17, -30 vkSj 1 08  gSA dsUn zh; ifj?kkr ksa]  1β  r Fkk 2β  d k 

eku  Kkr  d hft , lkFk gh (i) 'kwU; ls r Fkk (ii) ewY; 2 ls ifj ?kkr ksa 

d h Xk.ku k d hft , 

m0  9 [ 1 = 0,  2 = 14.75,  3 = 39.75,  4 = 142.3125,  1 = 

0.4924,  2 = 0.7541, moment about the origin. 

' ' ' '

1 2 3 42.5, 21, 166, 1132−µ = µ = µ = µ =   about 

' ' ' '

1 2 3 4x 2 0.5, 15, 62, 244]= − µ = µ = µ = µ =  

iz0  1 0 fu Eu  lead ksa ls  1 r Fkk  2 d h Xk.ku k dj rs gq, fo"ker k r Fkk 

izFkq’kh"kZRo d h t k¡p d hft, 

(i) ' '

1 2 31, 4, 10µ = µ = µ =   vkSj   '

4 46µ =  

(ii) 1 2 3 30, 2.5, 0.7, 18.75µ = µ = µ = µ =  

(iii) 2 3 4140, 148, 6030µ = µ = µ =  

(iv) oXkkZUr j 2 -3 3 -4 4 -5 5 -6 6 -7 7 -8 8 -9 

vko`fÙk 5 3 8 6 5 9 2 7 0 4 0 1 0 
 

m0(i)    1 20, 3β = β =  for j .k iw.kZr ;k lefer  ,oa e/;d k 'kh"kZ okyk gSA  

(ii) 1 20.177, 3γ = β =  for j .k yXkHkXk lefer  ,oa e/;d k 'kh"kZ okyk gSA 

(iii) 
1 1 20.0893, 0.3076γ = β = β = A for j .k yXHkX lefer  ,oa piV s 'kh"kZ okyk gSA  

(iv) 1 1 20.0001, 0.031, 2.44β = β = β =   ;g vYi fo"ker k ,oa p iV s 'kh"kZ okyk oaV u  gSA  

iz0  

1 1 

fu Eu fyf[kr  vko`fÙk forj .k d s fy;s fo"ker k Xkq.kkad  ,oa d qdqnr k d h Xk.ku k 

d hft , 

 X: 4.5 14.5 24.5 34.5 44.5 54.5 64.5 74.5 84.5 94.5

f: 1 5 12 22 17 9 4 3 1 1 
 

m0   ((i) + 0.508,  (ii)  3.79) 

iz0  1 3 ,d  vFkZ”kkL=h d s ikl fu Eu  vkad M+sa gSa &  

2N 100 f .dx 50 f .dx 1967.2= Σ = Σ =  
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3 4fdx 2925.8 fdx 86650.2Σ = Σ =  

 d qd qn r k Xqq.kkad    Kkr  d hft , & 

m0  13 
2( 2.22)β =  

22-17 lanHkZ xzzUFk 

� lqn kek flag] vks0 ih0  flag]  okbZ0  ds0  flag (2 0 02 ) & vFkZ”kkL= h; Xf.kr  ,oa  

izkj fEHkd  lkaf[;d h & j k/kk ifCyd s”kUl] u bZ fn YyhA 

� J.K. Sharma (2008) � Business Statistics, Dorling Kinderseley 

(India) Pvt. Ltd. (Pearson Education), Delhi. 

� ,l0 ,u 0  yky] ,y0 ds0 pr qosZn h (2010) & ifj ek.kkRed  fo”ys"k.k] f ”k o 

ifCyf”kaXk gkml] bykgkckn A 
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bdkbZ % 23 izrhiXkeu fo'ys"k.k

23-1 izLrkouk 

23-2 mn~ns'; 

23-3 ifjHkk"kk 

23-4 mi;ksfXkrk@egÙo 

23-5 izrhiXkeu ds izdkj 

23-6 js[kh; izrhixeu 

23-7 izrhiXkeu js[kk,¡ 

23-8 izrhiXkeu js[kkvksa ds dk;Z 

23-9 izrhiXkeu lehdj.k 

23-10 izrhiXkeu xqq.kkad     

23-11 izrhiXkeu Xkq.kkadksa dk ifjdyu 

23-12 lkjka'k 

23-13 vH;klkFkZ iz'u 

23-14 vH;klkFkZ iz'uksa ds mÙkj 

23-15 lanHkZ xzzUFk lwph@mi;ksxh ikB~; lkeXkzh 
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23-1 izLrkouk   

lglEcU/k esa gesa n ks pj  ewY;ksa d s chp vkfJr r k d k la[;ked  Kku gksr k gSA  eksV s r kSj 

ij  ge ;g d g ldr s gSa fd  lglEcU/k xq.kkad n ks Jsf.k;ksa d s chp lglEcU/k d h ek=k 

d ks r ks cr kr k gS ijUrq ,d Js.kh d s fu f”pr   pj &ewY; ds vk/kkj  ij  nwlj h vkfJr  Js.kh  

d s lEcfU/kr  pj  ewY; d k vu qeku  u gha cr kr kA  izr hixeu  fo'ys"k.k } kj k ge ,d 

fu f”pr   pj  ewY; d s lkis {k vkfJr  Js.kh  d s pj  ewY ; d k vu qeku  yXk ld rs gSaA  ;fn  

,d  pj  ewY; d k ir k gks r ks n wljs pj  ewY; d k ir k ft l lkaf[;d h; j hfr  ls ge yXkrs 

gSa mls izr hixeu  d grs gSaA  

izr hixeu  lkaf[;d h; fo'ys"k.k d h og fof/k gS ftlds } kj k ,d  pj  ds fd lh Kkr 

ewY; ls lEcfU/kr  nwlj s pj  d k lEHkkO; ewY; izrhixeu  lehdj .k d h lgk;r k ls 

vu qekfur  fd ;k t k ldr k gSA lkaf[;d h d s vkaXy Hkk"kk d s *fjXkszlu ^ 'kCn  d s fy, fgUn h 

Hkk"kk esa *lekJ;.k^ 'kCn  d k iz;ksx fd ;k t kr k gS] ;|fi d qN ys[kd ksa u s *lekJ;.k^ 

'kCn  d s LFkku  ij  *izr hixeu ^ 'kCn iz;ksx fd ;k gSA  t ho&foKku  vkSj  Hkw&foKku  esa 

*fj Xzs'ku ^ 'kCn  ds fy, *izfr Ø e.k^ 'kCn  iz;ksx fd ;k tkr k gSA  izr hixeu  ¼;k lekJ;.k½ 

'kCn  d k vFkZ gS] okil ykSV u k ;k ihNs d h vksj  eqM+u k ;k ?kweu k A  lkaf[;d h esa bl  

'kCn  d k iz;ksx loZizFke lu ~ 1 87 7  esa lj  Ýkafll XkkYV u  u ked  izfl) oSKkfu d  u s 

viu s 'kks/k ys[k & **iSr`d  Å ¡pkbZ esa e/;er k d h vksj  izr hixeu ^^   esa fd ;k FkkA  mDr 

'kks/k&ys[k es a mUgk sau s yXHkX ,d  gt kj  fir kvksa vkSj  mu ds iq=ksa d h Å ¡pkbZ ;k  d n  esa 

lEcU/k d k v/;;u  fd ;k vkSj  d qN cgqr  gh j kspd  fu "d "kZ fud kykA  ;s fu "d "kZ gS %  

¼i½ yEcs fir kvksa  d s yEcs v kSj  u kVs fir kvksa d s u kV s iq= gks r s gSaA 

¼ii½ yEcs fir kvksa d s iq=ksa d h ek/; yEckbZ muds fir kvksa d h ek/; yEckbZ d h vis{kk 

d e gksr h gSA 

¼iii½ u kVs fir kvksa d s iq=ksa d h ek/; yEckbZ mud s fir kvksa d h ek/; yEckbZ d h vis{kk 

vf/kd  gksr h gSA 

¼iv½ XkkYVu  us ;g ik;k fd  *t kfr   d h ek/; yEckbZ ls f ir kvksa d h ek/; yEckbZ esa  

fopyu  d h vis{kk t kfr  d h ek/; yEckbZ ls iq=ksa d h ek/; yEckbZ esa fopyu 
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d e gksr k gSA  t c fir k ek/; yEckbZ ls vf/kd  ;k d e yEcs gksr s gSa r ks iq=ksa  

d h yEckbZ ek/; d h vksj  lekJf;r  ;k ihNs d h vksj  eqM+ t kr h gSA 

bl izd kj iq=ksa d h Å ¡pkbZ d s lkekU; ek/; d s fud V okil t kus d h bl izo`fÙk d ks gh 

Ýkafll XkYVu  u s *e/;er k d h vksj  izr hixeu ^ d gk FkkA XkkYV u  u s bl izo`fÙk d k iz;ksx 

,d  Kkr  pj  ¼fir k d h Å ¡pkbZ½ ds r Rlaokn h vkfJr  pj ¼iq= d h Å ¡pkbZ½ dk loksZÙke 

vu qeku  yXku s ds fy, fd ; k FkkA  

vk/kqfu d le; esa izr hixeu  d k mi;ksx dsoy fir X̀r  fo'ks"kr kvksa d s v/;;u  r d gh 

lhfer  u gha gS cfYd  bld h lkekft d  vkfFkZd  o O;kolkf;d  {ks=ksa esa O ;kogkfjd 

mi;ksfXr k gSA  n ks ;k n ks ls vf/kd  Jsf.k;ksa d s in  ewY;ksa esa lkekU; ek/; d h vksj  okil 

t kus d h izo`fÙk gksr h gS & ;gh izr hixeu  gSA  izr hixeu  d h lgk;r k ls ge ,d  pj 

ewY; ij  vk/kkfjr  nwlj k pj  ewY; cM+h lj yr k ls Kkr  d j ld rs gSaA  n ks lEcfU/kr 

Jsf.k;ksa  esa izr hixeu  d k v/;;u  fcUnq&js[kh; < aX ls fd ;k t kr k gSA  fo{ksi fp=  ij 

loksZi;qDr  js[kk,¡  [khaph t kr h gSaA  bUgsa izr hixeu  js[kk,¡  d gr s gSaA 

23-2   mn~ns';  

¼i½ izr hixeu  d ks le>u k r Fkk izr hixeu  j s[kk,¡ izkIr  dju k 

¼ii½ izr hixeu  xqq.kkad  d s vfHky {k.k ;k fo'ks"kr k,¡ ,oa mu d s mi;ksxA  

23-3 izrhixeu dh ifjHkk"kk   

 izr hixeu  d h dqN egRoiw.kZ ifj Hkk"kk,¡ fu Eu  gS % 

1 ½ **vk¡d M+ksa d h ewy bd kb;ksa  d s : i esa] n ks ;k vf/kd  pj ksa d s chp ek/; lEcU/k 

d k eki lekJ;.k d gykr k gSA^^& ekfj l es;lZ Cys;j 

2 ½ **izk;% ;g Kku  dju k vf/kd  egÙoiw.kZ gksr k gS fd  ¼n ks ;k vf/kd  ?kVu kvksa esa½  

okLr fod  lEcU/k D;k gS ft lls ,d  pj&eku  ¼Lor a= pj &eku ½ ds Kku  ds 

vk/kkj  ij nwljs pj &eku ¼vkfJr  pj &eku ½ d k vkd yu  fd ;k t k lds( vkSj 

bl izd kj  d h n 'kk esa iz;ksx d h t kus okyh m i;qDr  lkaf[;d h; izfof/k 

lekJ;.k&fo'ys"k.k d gykr h gSA^^& okfyl ,oa j kWcV Zl 
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23-4 mi;ksfXkrk@egÙo   

mi;qZDr  ifj Hkk"kkvksa ls ;g Li"V  gS fd  izr hixeu  fo'ys"k.k ,d  pj  ds vKkr  eku  dk 

n wljs pj  ds Kkr  eku  ls vkd yu  ;k iwoZd Fku    d s fy, fd ;k t kr k gSA  ;g ,d 

cgqr  gh mi;ksx lkaf[;d h; mid j .k gS ft ld k iz;ksx izkÑ fr d  vkSj  lkekftd  n ksu ksa 

foKku ksa esa fd ;k t kr k gSA 

vkfFkZd  o O;kolkf;d tXkr  esa izr hixeu d h vR;f/kd  O;kogkfj d mi;ksfXkr k gSA  

izcU/k&vf/kd kfj ;ksa } kj k O;olk; ds fu ;a=.k&mid j .k   d s : i esa  izr hixeu  fo'ys"k.k 

d k iz;ksx fd ;k t kr k gSA  bl izfof/k d s vk/kkj  ij  mfpr  O;kolkf;d  fu .kZ; ysu k 

lj y gks t kr k gS r Fkk ml fu .kZ; d ks O;ogkfjd r k dh d lkSV h ij ij [kk t k ld r k gSA  

mn kgj .kkFkZ] blds } kj k ;g vu qeku  yXk;k t k ldr k gS fd  ;fn  fd lh oLr q d s 

mRikn u  ;k mld h iwfr Z esa  fu f”pr   ek=k  esa  o`f) ;k d eh gks t k, r ks mld s ewY; e sa 

laHkkfor  ifj or Zu  fdr u h ek=k esa gksXkA  blh izd kj  ;g Hkh Kkr  fd ;k t k ldr k gS fd 

lkekU; ewY;&Lrj  esa fu f”pr   ifj orZu  fdru h ek=k esa gk sXkA  blh izd kj  ;g Hkh Kkr  

fd ;k t k ldr k gS fd  lkekU; ewY;&Lrj  esa fu f”pr   o`f) gksu s ij  t hou &fuokZg O;; 

fd ru k c<+ t k,XkkA  ewY;ksa d s vk/kkj  ij  ek¡Xk d k] o "kkZ d h ek=k] cht ] [kkn  vkfn  d s 

vk/kkj  ij  Ñ f"k mit  d k r Fkk iw¡t h ds vk/kkj  ij ykHk vkfn  d k vuqeku  yXku s esa 

izr hixeu  fo'ys"k.k cgqr  lgk;d  fl) gksr k gSA  O;olk; d h lQyr k d s fy, bl 

izd kj  ds vu qeku  vfu ok;Z gksr s gSa ij Ur q ;s vu qeku  rHkh vf/kd  ;FkkFkZ gk sr s gSa t c n ksu ksa 

Jsf.k;ksa  esa  ij Lij  ?kfu "B  lglEcU/k gksA  izr hixeu  fo'ys"k.k d h lgk;r k ls pj &ewY;k sa 

esa lg&lEcU/k d h ek=k o fn 'kk d k eki Hkh fd ;k t k ld r k gSA 

lekt 'kkL=h; v/;;u  esa  r Fkk vkfF kZd  vk;kst u d s {ks= e sa t u la[;k iqokZu qeku] 

t Ue&n j ksa] e`R;q&n j ksa vkSj  blh izd kj  ds vU; pj ksa d s iqokZuqeku  cM+s mi;ksxh gks r s gSaA 

23-5 izrhixeu ds izdkj   

izr hixeu  d ks u kiu s d h fof/k;k¡ eq[;r % r hu  izd kj  dh gksr h gSa & 

¼i½ ljy ,oa cgqxq.kh izrhixeu 
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lj y izr hixeu  esa ,d  pj  Lor a= r Fkk ,d  pj  vkfJr  gksr k gS t Sls ewY; r Fkk ek¡Xk ds 

e/; lEcU/k esa ewY; Lor a = pj  gS r Fkk ek¡X vkfJ r A  cgqxqq.kh izr hixeu  esa ,d  ls 

vf/kd  Lor a= pj  d s lkis{k d soy ,d  gh vkfJr  pj  gksr k gS t Sls fd lh oLr q d h 

d her ] miHkksDr k d h vk; r Fkk mld h #fp bu  r hu ksa Lor a= pj ksa  d k izHkko ml oLr q d h 

ek¡X ij  iM+sXkk vr % ;gk¡ oL r q d h ek¡Xk ,d  vkfJr  pj gSA 

¼ii½ dqy ,oa vkaf”kd izrhixeu 

d qy izr hixeu  esa vkfJr  pj  ij  izHkko t ku us d s fy, lHkh Lor a= pj ksa d ks fopkj  e sa 

fy;k t kr k gS t cfd  vkaf”kd  izr hixeu  esa ,d  ;k n ks Lor a= pj ksa ij  gh fopkj  fd ;k 

t kr k gS r Fkk 'ks"k d ks NksM+ fn ;k t kr k gSA 

¼iii½ js[kh; ,oa vjs[kh; izrhixeu 

t c Lora= pj  r Fkk vkfJr  pj esa ij Lij lEcU/kksa d ks izn f'kZr  dj us gsr q lh/kh js[kk d k 

iz;ksx fd ;k t kr k gS r c ;g *j s[kh; izr hixeu ^ d gykr k gS r Fkk t c ;g izn 'kZu oØ h; 

j s[kk } kj k fd;k t kr k gS r ks ;g vj s[kh; izr hixeu  dgykr k gSA 

lkekU;r% izr hixeu  d h fof/k;ksa esa lj y j s[kh; izr hixeu  lokZf/kd mi;qDr eku h t krh 

gS ft lesa izr hixeu  js[kkvksa  } kj k Lora= ,oa vkfJr  p j ksa d k ij Lij  lEcU/k n 'kkZ;k t krk 

gSA 

23-6 js[kh; izrhixeu   

n ks ij Lij lEcfU/kr  lead  Jsf.k;ksa esa izr hixeu &fo'ys"k.k d k d k;Z vf/kd rj 

fcUn q&js[kh; j hfr  } kj k gh fd ;k t kr k gSA  n ks lEcfU/kr  Jsf.k;ksa d s pj &ewY;ksa d ks 

fcUn qj s[kk ij vafd r dju s ls t ks fo{ksi&fp=  ;k fcUn q fp= r S;kj  gksr k gS r Fkk bl 

fp= ij  vafd r  fcUn qvksa d s e/; ls xqt ju s okyh t ks n ks *loksZi;qDr  js[kk,¡ fu feZr  gksr h gS 

okLr o esa ;s j s[kk,¡ gh izrhixeu  js[kk,¡ d gykr h gSA  Lej .k j gs izr hixeu  js[kh; gks 

ldr k gS vFkok oØj s[kh;A  mi;qZDr  js[kkvksa d s lj y gksu s ij  izr hixeu  js[kh;   eku k 

t kr k gS vkSj  vXkj  ;g j s[kk,¡ lj fyr  oØ  d s : i esa gk s r ks izr hixeu ] oØ &j s[kh;   

eku k t k,XkA  lj y izr hixeu  js[kkvksa d s lehd j .k ,d &?kkr h; gksrs gSa vFkkZr ~ X ij  y  



प�रमाणा�मक 	व�धया ँ                                                                              MAEC104 

उ�तराखडं मु�त व�वव�यालय����������������������������������������������������������������������������������५२५�

d h izr hixeu  j s[kk d k lehd j .k X = a + by] vkSj  blh izd kj  y ij  X d h izrhixeu  

j s[kk d k lehdj .k y = a + bX gksr k gSA 

23-7 izrhixeu js[kk,¡   

vFkZ & tSlk fd  Å ij Li"V  fd ;k t k pqd k gS fd  n ks lead  Jsf.k;ksa d s ikj Lifj d 

vkSlr &lEcU/k d ks n 'kkZus okyh loksZi;qDr  js[kkvksa d ks *izr hixeu  js[kk,¡^ d gr s gSA  ;s 

j s[kk,¡ okLr o esa fd lh ,d  Js.kh d s e/;e&ewY; ls lEcfU/kr  nwlj h Js.kh d s loksZÙke 

e/;e&ewY;ksa d ks O;Dr  djr h gSA 

23-7-1 izrhixeu dh nks js[kk,¡ D;ks\ 

 blds okLr o esa n ks d kj .k gS & 

¼1 ½ igyh ckr  r ks ;g gS fd  n ks lEcfU/kr  Jsf.k;ksa  d s fn , gksu s ij  ,d  j s[kk] X d k 

y ij  izr hixeu izdV  d jr h gS vkSj nwlj h js[kk] y d k X ij  izr hixeu  izdV 

d jr h gSA  izFke js[kk d h j pu k d s fy, y d ks Lor a= pj  ewY; vkSj  X d ks 

vkfJr  pj &ewY; eku k t kr k gS r Fkk bl j s[kk d h lgk;r k ls y ds fn , gq, 

vkSlr  ewY; ds r Rlaokn h X d k] loksZi;qDr  ek/;&ewY; d k vu qeku  yXk;k t k 

ldr k gSA  blds foij hr n wlj h js[kk d s fy, X d ks Lor a= pj &ewY; vkSj  y d ks 

vkfJr  pj &ewY; eku k t kr k gS r Fkk bld h lgk;r k ls y d k loksZÙke 

ek/;&ewY; Kkr  fd ;k t k    ld r k gSA 

¼2 ½ n ks izr hixeu  js[kk,¡ gksu s d k ,d  vU; d kj .k ;g Hkh gS fd  bu  js[kkvksa d h  

j pu k **U;wu r e oxZ j hfr ^^ d h bl ekU;r k ds vk/kkj  ij  d h t kr h gS fd  *[khaph 

t kus okyh j s[kk ,slh gksu h pkfg, fd  ft lls fofHkUu  fcUn qvksa d s fopyu ksa d s oXksZa 

d k t ksM+ U;wu r e gksA  ;gk¡ ;g Lej .k j gs] fof HkUu  fcUn qvksa d s fopyu &oXksZa d k 

t ksM+ d soy loksZi;qDr  j s[kk ls gh U;wu r e gksr k gSA  fcUn qvksa ls loksZi;qDr  js[kk 

r d  ds foyu ksa d k eku  n ks fof/k;ksa ls fd ;k t k ldr k gS & izFke] yEcor~ :i 

ls vFkkZr ~ d ksfV  v{k ds lekUr j  ¼parallel to Y-aXis½] r Fkk n wlj k {kSfrt  : i 

ls  vFkkZr ~ Hkqt k{k ds lekUr j  ¼parallel to X-aXis½A  pwa fd  n ksu ksa r j g d s 
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fopyu ksa d s oXksZa d s vyx&vyx t ksM+ U;wur e cu k, j [kus d s fy, n ks j s[kkvk sa 

d k gksu k t:j h gSA  vr % ;gh d kj .k gS fd  Y d h X ij  izr hixeu  j s[kk bl 

izd kj  [khaph t kr h gS fd  ;g yEcor ~ fopyu ksa d s oXksZa d k t ksM+ U;wu r e dj  ns( 

vkSj  X d h Y ij  j s[kk bl izd kj  [khaph t kr h gS fd  {kSfrt &fopyu ksa d s oXksZa d k 

t ksM+ U;wu r e gks t k,A 

23-8 izrhixeu js[kkvksa ds dk;Z  

 izr hixeu  js[kkvksa d s n ks e gRoiw.kZ d k;Z gksr s gSa & 

¼1½ loksZi;qDr vuqeku & t Slk fd  Li"V  fd;k t k pqd k gS bu  js[kkvksa d h lgk;r k 

ls ,d  Js.kh d s fn ;s gq, ewY; ds vk/kkj  ij  nwlj h Js.kh d s r Rlaokn h loksZi;qDr  vkSlr 

ewY; d k lkaf[;d h; vuqeku  yXk;k t k ldr k gSA  X d k Y ij  ¼of X on Y½ 

izr hixeu  j s[kk ls X d k r Fkk Y d h X ij  ¼of Y on X½ izr hixeu  js[kk } kj k Y d k 

loksZÙke vu qeku  yXk;k t kr k gSA 

¼2½ lglEcU/k dh ek=k o fn'kk dk Kku & izr hixeu  js[kkvksa d h lgk;r k ls 

fu Eu fyf[kr fu ;eksa d s vk/kkj  ij  ;g Hkh Kkr  fd ;k t k ld r k gS fd  n ksu ksa Jsf.k;ksa e s a 

lglEcU/k fdr u k vkSj  d Slk gS & 

¼i½ /kukRed & t c n ksu ksa izr hixeu  j s[kk,¡ js[kkfp= ij  ck,¡ fu pys d ksu s ls n kfgus 

Å ij  d s d ksus d h vksj  ¼Å /oZXkeh½ c<+r h gS r ks X vkSj  Y esa /ku kRed  lglEcU/k gksr k gSA 

¼ii½ _.kkRed & bld s foij hr t c ;s j s[kk,¡ Å ij ls u hps d h vksj  ¼v/kksXkeh½ t kr h 

gSa r ks lglEcU/k _.kkRed  gksr k gSA 

¼iii½ iw.kZ lglEcU/k ,d js[kk & t c fo{ksi fp= ij  izkaf d r fofHkUu  fcUnq ,d  gh 

lh/kh js[kk ds : i esa gks rks n ksu ksa js[kk,¡ ,d &nwlj sa dks iwj h r j g ls < d ysr h gSA  ,slh 

fLFkfr  esa Jsf.k;k sa es a iw.kZ l glEcU/k gksr k gSA  n wljs ' kCn ksa esa X vkSj  Y esa iw.kZ l glEcU/k 

gksu s ij  ,d  gh izr hixeu  j s[kk cu r h gSA 
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¼iv½ lglEcU/k dk vHkko & ;fn  n ksu ksa js[kk,¡ ,d  n wljs d ks led ks.k ¼right angle½ 

vFkkZr ~ 9 00  d s d ks.k ij  dkV r h gksa r ks X vkSj Y esa fcYd qy lglEcU/k u gha ik;k t kr kA  

bl fLFkfr  esa fo{ksi&fp= ij  fofHkUu  fcUn q pkj ksa vksj  fc[kjs gksr s gSa r Fkk mu esa d ksbZ 

lqfu f”pr   izo`fÙk Li"V  u gha gksr hA  

¼v½ lhfer lglEcU/k & n ksu ksa izr hixeu  js[kk,¡ ,d &nwlj s d s ftr u h fu dV  gksaXh] X

vkSj  Y esa mr u k gh vf/kd  lglEcU/k gksXkA  bld s foij hr ;s js[kk,¡ ,d &nwlj s ls 

ft ru h nwj  gksr h t k,aXh lglEcU/k d h ek=k mru h gh d e gksr h t k,XhA  ;s j s[kk,¡ n ksu ksa 

Jsf.k;ksa d s lekUr j  ek/; d s la;ksx ls izkafd r  fcUn q ij  ,d &n wljs d ks d kV r h gSA  vr % 

bu ds loZfu "B  fcUn q ls nksu ksa v{kksa ij  Mkys t kus okys yEc X r Fkk Y ds lekUrj 

ek/;&ewY;ksa d ks O;Dr  djr s gSaA 

fu Eu  fp= ls izr hixeu  j s[kkvksa ls lEcfU/kr  mi;qZDr fu ;e Li"V  gks  t kr s gSa & 

 

izr hixeu  js[kkvksa d h j pu k n ks j hfr ;ksa } kj k d h t k ld r h gS & 

¼d½ eqDr gLr jhfr }kjk ( rFkk  

¼[k½ izrhixeu lehdj.kksa }kjk   

izFke j hfr  d k iz;ksx lkekU;r % u gha fd ;k t kr k] D;ksafd  blds vk/kkj  ij fofHkUu  

O;fDr ;ksa } kj k js[kk fHkUu&fHkUu  izd kj ls [khaph t k ldr h gSA  vr% izr hixeu 

lehdj .k d s vk/kkj  ij  gh bu  js[kkvksa d h j pu k d h t kr h gSA 
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¼d½ eqDr&gLr oØ fof/k & eqDr  gLr oØ fof/k esa ge loZizFke X  vkSj Y ds eku ksa 

d s ;qxeksa d ks izd h.kZ vkjs[k d s : i esa vkysf[kr  d j rs gSaA  eku ksa d s ,d  ;qxe d s fy, 

,d  fcUn q vkysf[kr  fd;k t kr k gSA  bld s ckn  ge n ks eqDr  gLr  js[kk,¡ [khapr s gSaA  

bu  js[kkvksa ls ,d  j s[kk bl j hfr  ls [khaph t kr h gS fd  Y Js.kh d s mld s ek/; ls 

/ku kRed fopyu  _.kkRed  fopyksa ls fuj Lr  gks t krs gSaA  bl js[kk ds ,d  vksj ds 

fopyu ksa d k ;ksx  mld s n wlj h vksj  d s fopyu ksa d s ; ksx d s cj kcj  gksr k gSA  ; g Y d k 

X ij  izr hixeu  js[kk ¼Regression Line of Y on X½ gksXhA  n wlj h izr hixeu  js[kk 

bl j hfr  ls [khaph t k,Xh fd  X Js.k h d s mld s ek /; ls /ku kRed  fopyu  _.kkRed 

fopyksa d ks fu j Lr  dj  nsaXsA  bl j s[kk d s vksj  d s fop yu ksa d k ;ksx Hkh mld s n w lj h vksj 

d s fopyu ksa d s ;k sx d s cj kcj  gksXkA  ;g izr hixeu  j s[kk X d k Y ij  izr hixeu  j s[kk 

¼Regression Line of X on Y½ d gyk,XhA  n ksuksa izr hixeu  j s[kk,¡ n ksu ksa Js f.k;ksa d s 

ek/;ksa  d s fcUn q ij  ,d  nwljs d ks d kVsXhA  ;fn  n ksuksa pj ksa d s chp ifj iw.kZ /ku kRed  ;k 

_.kkRed  lEcU/k gS] r ks dsoy ,d  izr hixeu  js[kk gks XhA 

eqDr gLr oØ fof/k ls izr hixeu  j s[kkvksa d k [khapu k cgqr  d fBu d k;Z gSA  izk;% izd h.kZ 

vkj s[k esa ckj &ckj  ,d  /kkXk bl j hfr  ls lek;ksft r fd ;k t kr k gS fd  /ku kRed  r Fkk 

_.kkRed  fopyu  ,d  nwljs d ks fu j Lr dj  n srs gSaA  ,d  ckj  t c ;s js[kk,¡ [khap yh  

t kr h gSa r ks ge Y d k X ij  izr hixeu  j s[kk ls Y d s eku ksa d ks iwoZd fFkr  ;k vkd fyr 

d j ld rs gSa vkSj blh izdkj  X d k Y ij  izr hixeu  j s[kk ls Y ds eku ksa d ks iwokZu qekfur 

;k vkd fyr  d j  ldrs gSaA    

 fu Eu fyf[kr  mn kgj .k } kj k bl fof/k d h O;k[;k n h tk ld r h gS & 

mnkgj.k 1 % u hps fn ;s X;s vk¡d M+s 1 0  O;fDr ;ksa d h izfr fn u  d h vk; r Fkk O;; ls 

lEcfU/kr  gS] izr hixeu fo'ys"k.k } kj k ;g Kkr dj u k gS fd  vk; ?kVus ;k c<+u s ls O;; 

fd l izd kj  c<+r k ;k ?kV r k gSA 

izfr  O;fDr  vk; ¼#0  esa½ 1 5   2 2    28    20    2 5    3 0    25    3 0    22    18 

izfr  O;fDr  O;; ¼#0  esa½ 1 2   1 5    20    18    1 5    1 8    12    1 5    15    12 
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O;fDr ;ksa d h vk; d ks Lor a= ekur s gq, �X� v{k ij  ysdj  r Fkk O;; d ks vkfJr  pj 

eku rs gq, �Y� v{k ij  ysd j  fu Eu fyf[kr  fp= cu kr s gSa & 

 

izLr qr  fo{ksi fp= eas for fj r  fcUnqvksa ds e/; ,d  ,slh izo`Ùk j s[kk [khaph X;h gS 

ft ld s Å ij  r Fkk u hps fcUn qvksa d k for j .k yXHkX leku  gSA 

 vc izR;sd  �X� pj  d s eku  d s fy, �Y� d s eku  d ks f o{ksi fp= } kj k Kkr  fd;k 

t k ld r k gSA  ij Urq bl fof/k d h lhek ;g gS fd  fHkUu&fHkUu  O;fDr bl fp= e sa 

fHkUu &fHkUu  izo`Ùk js[kk,¡ [kha p ld rs gSa r Fkk bl r j g �X� pj  d s fy, �Y� pj  d s eku ksa 

d s vu qeku  Hkh fHkUu  gks ld rs gSaA  

 bl izd kj d h fHkUu r k d ks lekIr  d ju s r Fkk oLrqfu"B  vuqeku  d ks izLr qr  dju s 

d s fy, U;wu r e oxZ fof/k viu k;h t kr h gSA 

U;wure oxZ fof/k   

eqDr gLr  oØ  fof/k ls izr hixeu  js[kkvksa d s [kha pu s ls lEcfU/kr  d fB u kb;ksa d k 

fu j kd j .k dj us d s fy, X vkSj  Y Jsf.k;ksa d s lapky u ksa d s chp Xf.kr h; lEcU/k LFkkfir  

fd ;k t kr k gS vkSj  X r Fkk Y Jsf.k;ksa d s lkis{k lapkyu ksa ;k ifj or Zu ksa d ks fu : fir  djus 

d s fy, cht Xf.kr h; lehdj .k izkIr  fd;s t krs gSaA  

 ,slh ,d  fof/k U;wu r e oxZ fof/k gSA  bl fof/k e sa g e ,d  pj  ds fn , X, ekuk sa 

vkSj  Js"B  vklatu  js[kk ls mld s vkd fyr  eku ksa d s chp fopyu ksa d s oXksZa d s ;ksx d ks 

U;wu r e dj  nsr s gSaA  Y dk X ij  izr hixeu  j s[kk og j s[kk gS t ks X d s fof'k"V  eku  ds 

fy, Y ds eku  d s fy, loksZi;qDr  vkd yu  izn ku  dj r h gS vkSj  blh izd kj  X d k Y ij 
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izr hixeu  j s[kk og j s[kk gS t ks Y d s fof'k"V  eku  d s fy, X d s eku  d s fy,  loksZi;qDr 

vkd yu  izn ku  d jr h gSA 

;fn  Y ds eku ksa d ks Y v{k ¼;k mn xz v{k½ ij  vkysf [kr  fd ;k t kr k gS r ks Y d k X ij 

izr hixeu  j s[kk ,slh gksXh t ks mn xz fopyu ksa d s oXksZa d s ;ksx d ks U;wu r e d jsxsah A  blh 

izd kj  ;fn  X d s eku ksa d ks X v{k ¼;k {kSfr t  v{k½ ij  vkysf[kr  fd ;k t kr k gS r ks X d k 

Y ij izr hixeu js[kk ,slh gksXh t ks {kSfrt h; fopyu ksa d s oXkksZa ds ;ksx d ks U;wu re 

d jsXkhA 

vFkkZr ~ bl fof/k } kj k fo{ksi fp= d s ek/;e ls  ,d  ,slh loksZÙke izo`Ùk j s[kk [khaph t kr h 

gS ft lds Å ij  vk/ks fcUn q gksa r Fkk u hps vk/ks fcUn q vFkkZr ~ bl js[kk d h r qyu k 

lkaf[;d h; ek/; ls d j  ld rs gSa ft lds n ksu ksa vksj  vk¡d M+ksa d k fopyu  leku gksr k gS]  

blds fy, n ks ckr s fu f”pr   d h t kr h gSA 

¼i½ bl js[kk d s izR;sd  fcUn q dh Å /okZ/kj  nwfj ;ksa d k t ksM+ 'kwU; gksA  

¼ii½ j s[kk ls izR;sd  fcUnq d s oXkZafd r  fopyu  ¼vFkkZr ~ Å /okZ/kj  n wfj ;ksa ds oXksZa½ d k 

t ksM+ U;wu r e gksA  bl izd kj  d h fo'ks"kr kvksa okyh j s[kk d ks U;wur e oxZ j s[kk ;k 

izr hixeu  js[kk d gr s gSaA 

fu Eu fyf[kr  fo{ksi fp= } k j k izr hixeu  js[kk d ks Li"V r% le>k t k ldr k gS & 

 

fp= ls Li"V  gS fd  fcUnq P1, P2, P3 bR;kfn  d h] izr hixeu  js[kk ls Å /okZ/kj  nwfj ;k 

Ø e'k% P1N1, P2N2, P3N3 bR;kfn  gSA  vc izr hixeu  js[kk ,slh [khaph t k; f d   

 (1) P1N1 + P2N2 + P3N3 + ...  =  0 
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r Fkk (2) (P1N1)
2
 + (P2N2)

2
 + (P3N3)

2
 + ... U;wu r e gksA 

 bu  fo'ks"kr kvksa okyh izr hixeu  js[kk d ks [khpus d s fy, fu Eu fyf[kr n ks lkekU; 

lehdj .kksa d ks gy fd ;k t kr k gSA 

 ΣY = Na + b ΣX  .... (1) 

ΣXY = a ΣX + bΣX
2
 .... (2) 

;gk¡ Σ % pj  �X� r Fkk �Y� vkfn  eku ksa d k t ksM+ gSA 

 lw= esa �a� r Fkk �b� vpj  j kf'k;k¡ gS] ft lesa �a� vp j  vUr % [k.M gS vFkkZr ~ og 

fcUn q ft ls vklat u  js[kk d ksfV  v{k d ks Li'kZ d jr h gS ;fn  �a�  d k eku  /ku kRed  gks 

r ks vklat u js[kk ewy fcUn q ls Å ij  mB h gksr h gS r Fkk �a�  d k eku  _.kkRed  gksu s ij 

;g j s[kk ewy fcUn q ls u hps d ksfV  d ks Li'kZ d jr h gSA 

 lw= esa �b� vpj  vklat u  j s[kk d h < ky gS ftls izr hixeu  Xkqq.kkad    Hkh d gk 

t kr k gSA  blls ;g Kkr  fd ;k t k ld r k gS fd  Lor a= pj  esa bd kbZ ifj or Zu  gksu s ij  

vkfJr  pj  esa  ifj or Zu  fdr u k gksXk\  ;fn  �b� d k ewY; /ku kRed  gksr k gS r ks vklat u 

j s[kk ck, ls n k,a Å ij  dh vksj  c< +r h gS fd Ur q �b�  d k eku  _.kkRed  gk su s ij  ;g  

j s[kk ck,a ls u hps fXkj r h gqbZ gksr h gSA 

 lkekU; lehdj .kksa esa X r F kk Y ds eku  Kkr  d jus d s fy, vk ¡d M+ksa d s vk/kkj  ij  

Xk.ku k d h t kr h gS ftls fu Eu  mn kgj .k } kj k Li"V  fd;k t k  ldr k gS & 

mnkgj.k % 2 fu Eu  vk¡d M+ksa  ls lEcfU/kr  izr hixeu  js[kk,¡ vkys f[kr  d hft , % 

X d s eku  % 1  2   3   4   5  

Y d s eku  % 1 66 1 84 1 42 1 80 3 38 

gy % fn , Xk, eku ksa ds ljy j s[kk lehd j .kksa d ks izkIr dj us ds fy, ge fu Eu  izlkekU; 

lehdj .kksa d k iz;ksx d jsxsas % 

 ΣY = Na + bΣX
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ΣXY = a ΣX + bX
2

bu  lehdj .kksa ls ge a vkSj  b d s eku ksa d ks Kkr  d jsxsas vkSj  mUgsa  ge lj y j s[kk 

d s lehdj .k esa vklaft r  d jsxsas %  

 Y = a + bX

;g gesa Y d k X ij  izr hixeu  js[kk izn ku  dj sXkA  bl iz'u  esa a vkSj  b d k 

eku  Ø e'k% a = 100 vkSj b = 34 gksXkA  vr % izr hixeu  lehdj .k gksXk& 

 Y = 100 + 34X ... Y dk X ij  lehd j .k 

blh izd kj  X vkSj  Y d k vUr j  ifj orZu  d jus ls lj y js[kk d k lehdj .k t ks Y ds 

fy, X d k eku  gesa izn ku  d jsXk gksXkk % 

 X = a + by

vkSj  n ks izlkekU; lehdj .k gksxss s %  

 ΣX = Na + bΣY

ΣXY = a ΣY + bΣY
2

bu  lehdj .kksa d s vk/kkj  ij  X d k Y ij  lj y j s[kk lehdj .k gksXk % 

 X = .172 + .014Y ...X d k Y ij  lehd j .k 

 D;ksafd  izlkekU; lehd j .kksa ls a vkSj  b d k eku  Ø e'k%  

 a = .172 vkSj  b = .014 gksXkA 

 bl izd kj  lj y js[kk d s lehd j .k ;k Js"B  vklat u  js[kk,¡ gksXkh % 

 Y = 100 + 34Y ... (1) 

X = .172 + .014Y ... (2) 
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izFke lehdj .k ls ge X d s d qN eku ksa d

ys[kkfp= d kXkt  ij  vkysf[kr  dj sxsas r kfd

f} r h; lehdj .k ge Y ds d qN eku ksa d s 

X d k Y ij  lehdj .k js[kk izkIr  dj us d

n ksu ksa js[kk,¡ ek/;ksa d s fcUn q ij  ,d  nwl

ys[kkfp= mRiUu  gksXkA  

mi;qZDr  lehd j .k ls ;g voyksfd r  fd

Jsf.k;ksa d s ek/;ksa d s fcUn q ij  ,d  nwlj s 

fy, Y d k d ksbZ eku  Kkr  d ju k gS r ks g

,d  yEc [khapu k gksXk vkSj  og fcUnq ft

value½ d ks izdV  dj sXh ftls d ksfV  v{k ¼

ij  izr hixeu  js[kk ls fe y r k gS X & v{

gSA  bl izd kj  t c X = 2 gks r ks Y

eku ksa d ks X d k Y ij  izr hixeu  js[kk d ks 

 t Slk fd  igys cr yk;k t k pqd

j s[kk og gS t gk¡ ls pj  ds fn ;s Xk;s eku ksa 

fopyu ksa d s oXkksZa d s ;ksx U;wu r e gksr s g

n 'kkZ;h X;h gS] blfy, ewy vad ksa vkSj  
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ksa d s fy, Y d s d ksbZ n ks eku  Kkr  dj sxsas vkSj  mUgsa 

kfd  Y d k X ij  izr hixeu  js[kk izkIr  gks t k,A 

sa d s fy, X ds d ksbZ n ks eku  Kkr  dj sxsas vkSj  mUgsa 

s d s fy, ys[kkf p= d kXt  ij  vysf[kr  d jsxsasA  

 nwlj s d ks d kV saXhA  bu js[kkvksa ls fu Eu fyf[kr 

 

 fd ;k t k,Xk fd  n ksu ksa izr hixeu  j s[kk,¡ n ksu ksa 

wlj s d ks d kV r h gSaA  ;fn X d s fn , Xk, eku  ds 

ks gesa X Js.kh ls  ¼X d s fy, fn , X, eku  d s fy,½ 

q ftl ij  og Y ds laXf.kr  eku  ¼computed 

{k ¼Y & v{k½ ij  ml fcUnq ls t gk¡ yEc Y d k X

 v{k d s leku kUr j  js[kk [khap d j  i< +k t k ld rk 

d k eku  1 68  gksXkA  blh izd kj ] X & Js.kh d s 

d ks iz;ksx d j  Kkr  fd ;k t k ld r k gSA 

pqd k gS fd  izr hixeu j s[kk vFkok  Js"B  vklat u  

eku ksa vkSj  mlds vkd fyr  ;k laXkf.kr  eku ksa d s chp  

sr s gSaA  gekj s iz'u  esa Y & Js.kh mn xz Ld sy ij  

Sj  izr hixeu  j s[kk ds chp fopyu ksa ds oXkksZa ¼mnxz 
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Ld sy ij  ekis Xk;s½  d k ;ks x U;wu r e gksXkkAX & Js.kh  d s fy, {kSfr t  Ld sy ij  fopyu ksa 

d s oXkksZa d k ;ksx U;wu r e gksXkkA  fu Eu fyf[kr  n ks ys[kkf p= bl ckr  d ks Li"V  djr s gSa % 

 

mi;qZDr  ys[kkfp= es a] Y d k X ij  izr hixeu  js[kk d s vfr fj Dr  geus Y ds ewy vad ksa d k s 

vkysf[kr  fd ;k gS vkSj  yEc ewy r Fkk laXf.kr  vad ksa d s chp fopyu  d ks n 'kkZrsa gSaA  bu  

fopyu ksa d s oXksZa d k ;ksx U;wu r e gksXk t c fopyu izr hixeu  j s[kk d s eku ksa  ls fy, 

t k,aXksA  

fu Eu fyf[kr  ys[kkfp= X & Js.kh d s ewy eku ksa d ks X d k Y ij  izr hixeu  lehdj .k ds 

eku ksa d s lkFk n 'kkZr k gSA 

 ys[kkfp= ¼[k½   [X d k Y ij] 

 500 

 400 

 300 

  200 

 100 

        0    1    2       3     4    5 

Y 

X 

X = .172  +  .014Y 



प�रमाणा�मक 	व�धया ँ                                                                              MAEC104 

उ�तराखडं मु�त व�वव�यालय����������������������������������������������������������������������������������५३५�

mi;qZDr  ys[kkfp= ls ;g Li"V  gS fd  X & Js.kh d s fopyu  izr hixeu  js[kk ls U;wu r e 

gS vkSj  blfy, mu d s oXksZa d k ;ksx Hkh U;wu r e gksXkA okLr o esa] fop yu ksa d k ;ks x ln So 

'kwU; gksr k gS] vkSj  blfy, fopyu ksa d s oXkksZa d s eku  Hkh  U;wu r e gksrs gSaA  

23-9 izrhixeu lehdj.k  

izr hixeu  lehd j .k ftUgsa izk;% �Estimating Equations� Hkh d gr s gSa] izr hixeu 

j s[kkvksa d s cht Xkf.kr h; Lo: i gSA  izr hixeu  j s[kkvksa d h Hkkafr  ;s lehdj .k Hkh n ks gksr s 

gSa & 

¼i½ X dk Y ij izrhixeu lehdj.k   

bld h lgk;r k ls Y ¼Lor a= pj&ewY;½ ds fn , gq, ewY; ds r Rlaokn h X ¼vkfJr 

pj &ewY;½ d k loksZÙke ek/; ewY; Kkr  fd ;k t kr k gS r Fkk j s[kkfp= ij  bl lehdj .k 

d s ewY;ksa d ks izkafd r  dj us ls X d h Y ij  izr hixeu  j s[kk izkIr  gks t kr h gSA 

¼ii½ Y dk X ij izrhixeu lehdj.k   

blds vk/kkj  ij  X  ¼Lor a = pj &ewY;½ d s r Rlaokn h Y ¼vkfJr  ewY;½ d s loksZi;qDr  ewY; 

d k vu qeku  yXk;k t kr k gS vkSj  Y d h X ij  izr hixeu  js[kk [khph t kr h gSA 

j s[kh; izr hixeu ds lehdj .k] lj y js[kk ds lehd j.k  ij  vk/kkfjr  gSA  ewy  : i esa 

;s fu Eu  izd kj  gS & 

 (i) X d k Y ij && X = a + by 

(ii) Y d k X ij   && Y = a + bX 

bl lehdj .kksa esa a vkSj b d s eku  fLFkj kad    gS t ks izr hixeu  j s[kkvksa d h 

fLFkfr ;ksa d ks fu /kkZfj r  djr s gSA  izkpy �a� ft ls vUr % [k.M Hkh d grs gSa] izr hixeu 

j s[kk ds Lr j   d ks izd V  d jr k gS vFkkZr ~ ewy&fcUn q ls ¼d ksfV &v{k ij ½ Å ij ;k u hps 

j s[kk d h nwj hA  nwlj s “kCnksa esa] ys[kkfp= ij  ewy&fcUn q ls d ksfV & v{k ij  izrhixeu 

j s[kk ds Li'kZ&fcUn q d k vUr j  gh izkpy �a� d k eku gksr k gSAt c �a� d k eku  /ku kRed 

¼$½ gksr k gS r ks j s[kk Y & v{k d ks ewy&fcUn q �0� ls Å ij d h vksj  Li'kZ dj r h gS vkSj 
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t c �a� d k eku  _.kkRed  ¼&½ gksr k gS r ks j s[kk Y & v{k ij  Li'kZ �0� ls u hpk gksr k 

gSA  ;fn  �a� eku  'k wU; gks  r ks j s[kk ewy&fcUn q ls gh vkj EHk gksr h gSA 

 vUr % [k.M d k chtXf.kr h; eki &  

 izFke lehd j .k ¼X = a + bY½ esa  a = 
____

YbX −    

 f} r h; lehd j .k ¼Y = a + bX½ esa  a = 
____

XbY −

__

X r Fkk 
__

Y  lekUr j  ek/;ksa d s f y, iz;qDr  fd ;s t krs gSaA 

izkpy �b� j s[kk d k < yku ;k < ky d ks fu /kkZfjr  d jr k gSA  izkpy �b� d ks izr hixeu 

Xkqq.kkad   Hkh d grs gSaA  blls ;g Kkr  gksr k gS fd  X  esa bd kbZ d k ifj orZu   gksu s ls Y  

esa fd r u k ifj or Zu  gksXk vkSj  bld s foij hr A  ;fn  �b� d k eku  /ku kRed  gks r ks j s[kk d k 

< yku  ck,¡ ls n k,¡ Å ij  dh vksj  gksXkA  �b� d k eku  _.kkRed  gksu s ij  js[kk d k < yku 

u hps d h vksj  gksXkA  cht Xf.kr h; n `f"V  ls �b� d s ek u  d ks lglecU/k&Xkq.kkad   ] eku d 

fopyu  o lekUr j  ek/;ksa d s : i esa fu Eu  izd kj  izdV  fd ;k t k ldr k gS % 

 izFke lehd j .k X d k Y ij   && 
y

x
xy rb

σ

σ
=   

 f} r h; lehd j .k Y d k X ij   && 
x

y

yx rb
σ

σ
=  

σX o σy Ø e'k% X vkSj Y Jsf.k;ksa d s izeki fopyu   gS r Fkk r n ksu ksa Jsf .k;ksa d k 

lglEcU/k xqqq.kkad    gSA  bl fo'ys"k.k d s vk/kkj  ij  izr hixeu  js[kkvksa d ks fu Eu  : i esa 

izLr qr  fd ;k t k ldr k gS & 

¼i½   X d k Y ij  izr hixeu  lehdj .k ¼ii½  Y d k X ij  izr hixeu  lehdj .k 

 bYaX +=      bXaY +=

bYYbXX +−= )(
____

    bXXbYY +−= )(
____



प�रमाणा�मक 	व�धया ँ                                                                              MAEC104 

उ�तराखडं मु�त व�वव�यालय����������������������������������������������������������������������������������५३७�

____

YbbYXX −=−     
____

XbbXYY −=−

∴ 







−=








−

____

YYbXX xy    ∴ 









−=










−

____

XXbYY yx









−=−

____

YYrXX
y

x

σ

σ
   








−=−

____

XXrYY
x

y

σ

σ

iz;ksx & Y ls lEc) X d k loksZi;qDr  ewY; vu qekfu r dj us ds fy, izFke lehdj .k 

¼of X upon Y½ d k iz;ksx fd ;k t kr k gSA  vkSj  X d s r Rlaokn h Y d k loksZÙke ewY; 

Kkr  d ju s ds fy, f} r h; lehdj .k ¼of Y upon X½ d k iz;ksx fd ;k t kr k gSA  

mi;qZDr  : i esa lehd j .kksa d k iz;ksx r Hkh d ju k pkfg, t c iz'u  esa 
__

X  vkSj  
__

Y ] σX

vkSj  σy r Fkk r  ds eku  fn ;s Xk;s gksaA  

;gk¡]  
__

X  = X Js.kh  d k lekUr j  ek/;]  σX = X Js.kh d k izeki fo pyu ] 

 
__

Y  = Y Js.kh d k lekUrj  ek/;]σy = Y Js.kh d k izeki fopyu ] 

 r  =  lglEcU/k xqq.kkad 

mnkgj.k % 3 fu Eu fyf[kr  lead ksa ls ¼i½ oLr q d h Xokfy;j  esa lEHkkO; d her  Kkr d hft, 

;fn  bUn kSj  esa d her  70  #0  gks] vkSj  ¼ii½ bUn kSj  esa lEHkkO; d her  Kkr d hft , ;fn 

Xokfy;j  esa d her  90  #0  gksA  

     ek/;   izeki fopyu  

bUn kSj   6 5   2 -5 

Xokfy;j  6 7   3 -5 

lglEcU/k Xqq.kkad    =  $0 -8 

gy % bUn kSj  esa d her  d ks X r Fkk Xokfy;j esa d her d ks Y eku us ij Kkr  ewY; bl 

izd kj  gS & 
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__

X  =  65,  
__

Y  = 67, σX = 2.5 σy = 3.5, r = +0.8 

Xokfy;j  esa lEHkkO; d her   bUn kSj  esa lEHkkO; d her 

)(
____

XXrYY
x

y
−=−

σ

σ
   )(

____

YYrXX
y

x −=−
σ

σ
  

)6570(
5.2

5.3
8.067 −=−Y    )6790(

5.3

5.2
8.065 −=−X  

)6570(12.167 −=−Y     )6790(57.065 −=−X  

67)512.1( +×=Y     )2357.0( ×=X + 65 

∴ 60.72=Y      ∴ 11.78=X

vr % bUn kSj  esa ¼i½ 7 0  #0 gksu s ij  ml oLr q d h Xokfy;j  esa lEHkkO; d her  7 2 -6 0  gS 

vkSj  ¼ii½ 7 5  #0  gksu s ij  Xokfy;j  esa d her  7 8-11  #0  gSA 

mnkgj. % 4fdlh ij h{kk esa 4 50  ij h{kkfFkZ;ksa d s lkaf[;d h vkSj  vFkZ'kkL= d s izkIr kad ksa ls 

lEcfU/kr  lead  u hps fn ;s X;s gSaA  izr hixeu  d h n ks j s[kkvksa d s lehd j .k Kkr  d hft ,A  

lkaf[;d h esa 5 0  vad  izkIr  dj us okys ij h{kkFkhZ d s vFkZ'kkL=  esa vkSlr  izkIrkad  Kkr 

d hft ,A 

    lkaf[;d h  vFkZ'kkL=  

vkSlr  izkIr kad      4 0      4 8 

izeki fopyu       1 2      1 6 

ek/;ksa ls fy, X, fop yu ksa d h Xq.kkvksa d k ;ksx = 4 20 75 

gy % lkaf[;d h esa izkIr kad  = X,  vFkZ'kkL= es a izkIr kad  = Y, eku us ij  Kkr  ewY; 

bl izd kj  gSa & 

 ∑ ====== 42075,16,12,48,40,450
____

dxdyYXN yx σσ   
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 pwafd  izr hixeu  lehdj .k d s fu ekZ.k gsr q �r� d k t kuu k vko';d  gS vr% 

loZizFke lglEcU/k Xqq.kkad    d h X.ku k d h t k;sXh & 

 49.0
86400

42075

1612450

42075

.
+==

××
==

∑

yxN

dxdy
r

σσ
 

X d k Y ij  izr hixeu  lehd j .k  Y d k X ij  izr hixeu  lehd j .k 

)(
____

YYrXX
y

x −=−
σ

σ
   )(

____

XXrYY
x

y
−=−

σ

σ
 

)48(
16

12
49.040 −×=− YX    )40(

12

16
49.048 −×=− XY  

)48(3675.040 −=− YX    )40(653.048 −=− XY  

64.173675.040 −=− YX    12.26653.048 −=− XY  

64.17403675.0 −+= YX    12.2648653.0 −+= XY  

36.223675.0 += YX     88.21653.0 +=Y  

¼ii½ pwafd  X = 50, vr ,o Y d k loksZi;qDr  ewY; vu qekfu r  d jus d s fy, Y d k X

ij  izr hixeu  lehd j .k ¼of Y upon X½ iz;qDr  gksXkk & 

 Y  =  0.653X + 21.88  or  Y = 0.653 × 50 + 21.88 

or Y = 32.65 + 21.88 ∴ Y = 54.53 or 55 ApproX. 

23-10 izrhixeu xqq.kkad  

izr hixeu  lehd j .k esa �b� izr hixeu  xqq.kkad   d k izr hd  gS] t ks Lor a= pj  ewY; esa 

ifj orZu ds d kj .k vkfJr pj &ewY; esa gksu s okys ifj or Zu d h *ek=k^ r Fkk *fn 'kk^ d ks 

cr ykr k gSA  n wljs 'kCn ksa  esa ] ;g bl ckr  d ks Li"V  d j r k gS fd  ,d  Js.kh d s pj &ewY;ksa 

ea 1  d k ifj or Zu    gksu s ls nwlj h Js.kh ds pj &ewY;ksa esa vkSlr u  fd ru k ifjorZu  gksXkA  

bl izd kj ] ;g izr hixeu  j s[kk ds < yku    d k cht Xf.kr h; eki gSA  izr hixeu j s[kkvk sa 

vksj  lehd j .kksa d h Hkk¡fr ] izr hixeu  xqq.kkad    Hkh n ks gksr s gSa & 
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(I) X d k Y ij  izr hixeu  xqq.kkad   (II) Y d k X ij  izr hixeu Xqq.kkad    

 
y

x
xy rb

σ

σ
=      

x

y

yx rb
σ

σ
=    

egRoiw.kZ uksV & mij ksDr  xqq.kkad ksa d s : i esa ge X r Fkk Y d h n ksu ksa izr hixeu 
lehdj .kksa d ks fu Eu  : i esa Hkh O;Dr  d j  ldrs gSa & 

 )(
____

YYbXX xy −=−     r Fkk )(
____

XXbYY yx −=−  

24-10-1 izrhixeu xqq.kkad dh fo'ks"krk,¡   

¼1½ n ks izr hixeu  xq.kkad ksa d k Xq.kksÙkj  ek/;] lg&lEcU/k xqq.kkad  gksr k gS vFkkZr ~ &

 yxxy bbr ×=  

izek.k   %  2. rrrbb
x

y

y

x
yxxy =×=

σ

σ

σ

σ
  

  ∴∴∴∴ yxxy bbr ×±=  

fVIi.kh &  ¼i½  n ksu ksa izr hixeu  xqq.kkad ksa ds cht Xkf.kr h; fpUg ,d  t Sls gksr s gSa vFkkZr~ 

byX d s /ku kRed  gksu s ij  bXy Hkh /ku kRed gksXk vkSj byX ds _.kkRed  gksu s ij  bXy Hkh 

_.kkRed  gksXkA 

¼ii½ izr hixeu  xqq.kkad ksa d s /ku kRed  ;k _.kkRed  gksu s ij  lglEcU/k xqq.kkad ¼r½ Hkh 

/ku kRed  ;k _.kkRed  gksXkkA 

¼2½ n ksu ksa izr hixeu  xqq.kkad ksa ¼bXy o byX½ d k ewY; vyx&vyx 1   ls vf/kd  u gha gks 

ldr k vFkkZr ~ & 1≤× yxxy bb   

bld k d kj .k ;g gS fd  ;fn  bXy r Fkk byX n ksu ksa d k ewY; 1  ls v f/kd  gS r ks n ksu ksa d k 

xqq.ku Qy ¼r2½ Hkh 1  ls cM+k gksXk vkSj  QyLo: i mld k oxZewy ¼r½ Hkh 1  ls cM+k gks 

t k,Xk t ks fd  lEHko u gha gSA  n ksu ksa esa ls fd lh ,d xqqq.kkad    d k ewY; 1  ls cM+k gks 

ldr k gS ijUrq] ,slk gksu s ij  nwljs xq.kkad  d k ewY; br u k NksV k gksXkk fd  n ksu ksa d k 

xqq.ku Qy 1  ls vf/kd  u  gksu s ik;sA  
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¼3½bXy r Fkk byX d k lekUrj  ek/;] lglEcU/k xqq.kkad   ds cj kcj ;k mlls cM+k gksr k gSA  

lw=ku qlkj  & r
bb yxxy

≥
+

2
 

¼4½izr hixeu  xqq.kkad  ewy d s izfr  Lora= gksr s gSa ij Ur q iSeku s  d s izfr  u ghaA 

izrhixeu xqq.kkad ksa ls lglEcU/k xqq.kkad   dk fu/kkZj.k 

t Slk fd Å ij  cr k;k Xk;k gS] lglEcU/k xqq.kkad ] n ksu ksa izr hixeu  xqq.kkad ksa d k xqq.kksÙkj 

ek/; gksr k gSA  vr % lglEcU/k d k fu /kkZj .k d jus d s fy, n ksu ksa izr hixeu  xqq.kkad ksa d s 

xqq.ku Qy d k oxZewy fu d ky fy;k t kr k gSA 

mnkgj.k  % 5¼i½;fn  n ksu ksa izr hixeu  xq.kkad ksa d s ewY; 0 -64  vkSj 0-81  gS] r ks lglEcU/k 

xqq.kkad  d k eku  cr kb,A 

¼ii½ fu Eu vk¡d M+ksa ls & ¼v½ Y d k izeki fopyu  ¼σy½ vkSj  ¼c½ X vkSj Y d s e/; 

lglEcU/k xq.kkad    ¼rXy½ Kkr  d hft ,A 

¼iii½ ,d  fo|kFkhZ us Y d s X ij  ¼Y on X½ vkSj  X ds Y ij ¼X on Y½ izr hixeu 

xq.kkad ksa d s eku  Ø e'k% 1 -2 vkSj  0 -9  Kkr  fd ;sA  d k j .k lfgr  cr ykb, fd  D;k mlds 

} kj k fd ;k Xk;k ifj X.ku  lgh gS\ 

¼iv½fu Eu  izn Ùk lwpu k ls �r� d k ewY; Kkr  d hft, & 

X d k izlj .k ¼variance of X½ = 2.25 ; σy = 4;  r Fkk X d k Y ij  izr hixeu 

lehdj .k X = �0.3Y + 1.8 gSA 

gy % ¼i½ r = 72.05184.081.064.0 +==×=× yxxy bb   

 ¼ii½ X d k Y ij  izr hixeu  Y d k X ij  izr hixeu 

  X = 0.85Y    Y = 0.89X

;fn  Y d k ewY; 1  gS r ks X = 0.85 gksXk  ;fn  X = 1 r ks Y d k ewY; 0 -8 9  gksXk 

 vr % bXy = 0.85    byX = 0.89 
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r = 87.089.085.0 =×=× yxxy bb

y

x
xy rb

σ

σ
=   izn Ùk ewY;ksa d ks vk fn "V  d jus ij  & 

 
yσ

3
87.085.0 ×= ; 61.285.0 =yσ

∴ 07.3
85.0

61.2
==yσ     ∴ 07.3;87.0 == yr σ

¼iii½ fo|kFkhZ } kj k izkIr  ifj .kke bl izd kj  gSa & 

byX  = 1.2,  bXy = 0.9  bu  n ksu ksa Xqqk.kkad ksa d h Xqq.kk ¼r2½ 1.2 × 0.9 = 1.08 gS t ks 1  

ls vf/kd  gS(  bld k oxZewy ¼r½ Hkh 1  ls v f/kd  gksXk] ij Urq ;g lglEcU/k xqq.kkad    gS 

t ks fd  1  ls vf/kd  u gha gks ld r kA  vr % fo|kFkhZ u s izr hixeu  xqq.kkad ksa d h Xk.ku k esa 

Xkyr h d h gSA 

¼iv½ X  d k izlj .k & 25.2
2

=xσ  

  ∴ 4;5.125.2 === yx σσ  

  X =  �0.3Y  +  1.8 

mDr  lehd j .k X d k Y ij  izr hixeu izdV  d jr k gSA blesa vUr %[k.M ¼a½ 1-8  gS vkSj 

X d h Y ij  loksZi;qDr  js[kk d k < ky ¼b½ &0-3  gS(   

 ;fn  izr hixeu  xq.kkad    gS vFkkZr ~ bXy  =  �0.3 

y

x
xy rb

σ

σ
=   ;k 

4

5.1
3.0 ×=− r   ;k  r×=− 5.12.1  

 ∴ 8.0
5.1

2.1
−=

−
=r
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23-11 izrhixeu xqq.kkadksa d k ifjdyu  

;fn  n ks lEc) Jsf.k;ksa d s vyx&vyx pj  ewY; fn ;s gq, gksa r ks mud s vk/kkj ij  Å ij 

cr k, Xk, lw=ksa } kj k izr hixeu  Xqq.kkad    d h X.ku k d ju k ,d  vR;ar  d fB u  leL;k gS 

D;ksafd  r, σX o σy d k fu/kkZj .k d jus esa X.ku k&fØ;k vu ko';d : i ls yEch gks t kr h 

gSA  vr % le; o ifj Je d h cpr  dju s ds fy, fu Eu  n ks j hfr;ksa ¼lw=ksa½ d k iz;ksx 

fd ;k t k ld r k gS & 

¼v½ izR;{k jhfr    

n ks izlkekU; lehd j .kksa ij  vk/kkfj r  bl j hfr  d k lw= bl izd kj  gS & 

X  d k Y  ij  izr hixeu  Xqq.kkad     Y d k X ij  izr hixeu  Xqq.kkad     

∑ ∑

∑ ∑ ∑
−

−
=

22 )()(

)()()(

yyN

yxxyN
bxy    

∑ ∑

∑ ∑ ∑
−

−
=

22 )()(

)()()(

xxN

yxxyN
byx  

fØ;k&fof/k & /;ku  j gs] bl j hfr  esa *fopyu ^ u gha f y, t krs gSaA  loZizFke] X r Fkk y

Js.kh d s in ksa d k ;ksx  Ø e'k% ΣX r Fkk Σy d j  fy;k t kr k gSA  fQj ] vyx&vyx n ksu ksa 

Jsf.k;ksa  d s in ksa d s oXksZa d k ;ksx Ø e'k% ΣX
2 r Fkk Σy

2 fu d kyk t kr k gSA  blds ckn  X

r Fkk y Jsf.k;k sa d s r Rlaokn h in ksa d h ij Lij  xq.kk d jd s mu d k ;ksx ΣXy izkIr  d j  fy;k 

t kr k gSA 

fo|kfFkZ;ksa d s fy, uksV %  t c n ksu ksa Jsf.k;ksa d s in ksa d k vkd kj  vis{kkÑr  NksV k gks r ks 

bl j hfr  d k iz;ksx d kQh lqfo/kktud  j gr k gSA 

mnkgj.k  % 6  fn ;k gqvk gS 

N=12, ΣX = 120, Σy = 432, ΣXy = 4992, ΣX
2
 = 1392, Σy

2
 = 18252 

Kkr  d hft , & ¼i½ n ksu ksa izr hixeu  lehd j .k ¼ii½ izrhixeu  xqqq.kkad ]  ¼iii½ X vkSj  y ds 

e/; lglEcU/k xqqq.kkad  ¼r½A 

gy % 36
12

432
;10

12

120 ____

======
∑∑
N

y
Y

N

x
X  
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 izrhixeu xq.kkad     

X d k y ij    y  d k  X  ij  

∑ ∑

∑ ∑ ∑
−

−
=

22 )(

)()()(

yyN

yxxyN
bxy    

∑ ∑

∑ ∑ ∑
−

−
=

22 )(

)()()(

xxN

yxxyN
byx   

    
2)432(1825212

)432120(499212

−×

×−×
=      

2)120(139212

)432120(499212

−×

×−×
=   

    
186624219024

5184059904

−

−
=         

1440016704

8064

−
=   

    249.0
32400

8064
==          5.3

2304

8064
==   

izrhixeu lehdj.k   

)(
____

yybxx xy −=−     )(
____

xxbyy yx −=−  

)36(249.010 −=− yx     )10(5.336 −=− xy  

10964.8249.0 +−= yx    36355.3 +−= xy  

∴∴∴∴ 036.1249.0 += yx     ∴∴∴∴ 15.3 += xy  

  lglEcU/k xqq.kkad     

 93.08715.05.3249.0 ==×=×= yxxy bbr  

¼c½ fopyu jhfr   

t c in&eku  d kQh cM+s vkd kj  ds gksr s gSa  r ks izR;{k j hfr  ds vUr XZr  mu ds oxZ vkSj 

xq.ku Qy vkfn  fu d kyu s esa d kQh vlqfo/kk gksr h gSA  vr % ,slh fLFkfr  esa fopyu  j hfr 

d k iz;ksx d j ds Xkq.ku &fØ;k d ks lj y cu k fy;k tkr k gSA  fopyu  j hfr  ds Hkh fu Eu 

n ks : i gS & 

¼i½ tc okLrfod lekUrj ek/; ls fopyu fy;k tk,  
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X d k y ij  izr hixeu  xqq.kkad     y d k X ij  izr hixeu  xq.kkad    

y

x

yxy

x
xy

N

dxdy
rb

σ

σ

σσσ

σ
×==

∑    
x

y

yxx

y

yx
N

dxdy
rb

σ

σ

σσσ

σ
×==

∑  

   

N

yd
N

dxdy

N

dxdy

y ∑

∑∑

×

==
22σ

   

N

xd
N

dxdy

N

dxdy

x ∑

∑∑

×

==
22σ

 

vkSj  vf/kd  lj y d jus ij  &  lj yr e~ : i & 

∴ 
∑

∑
=

yd

dxdy
bxy 2

    ∴ 
∑

∑
=

xd

dxdy
byx 2

 

ΣdXdy  =  X  vkSj  y Js.kh d s okLr fod  lekUrj  ek/;ksa ls fy, Xk, fop yu ksa d s   

xq.kkvksa d k ;ksx  

Σd
2
X =  X Js.kh d s fopy u ksa d s oXkksZa d k ;ksx 

Σd
2
y =  y Js.kh d s fopy u ksa d s oXkksZa d k ;ksx 

¼ii½ tc dfYir ek/; ls fopyu fy, tk,¡   

t c d Hkh lekUrj  ek/; iw.kkZad  esa u  vkd j  n 'keyo esa vkr k gS r ks fopyu  ysu s r Fkk 

fopyu ksa d s oxZ cu ku s esa d kQh d fB u kbZ gksr h gSA  bl d fB u kbZ ls cpu s d s fy, 

fopyu ] okLr fod  ek/; d h ct k; d fYir  ek/; ls fy, t krs gSaA  lw= bl izd kj gS % 

X d k y ij  izr hixeu  xqq.kkad      y d k X ij  izr hixeu  xqq.kkad    

y

x
xy rb

σ

σ
=      

x

y

yx rb
σ

σ
=  
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y

x

yxN

N

dydx
dxdy

σ

σ

σσ
×

−
=
∑

∑∑ )()(

 

 
x

y

yxN

N

dydx
dxdy

σ

σ

σσ
×

−
=
∑

∑∑ )()(

 























−×

−
=

∑∑

∑
∑ ∑

22

)()(

N

dy

N

yd
N

N

dydx
dxdy

   























−×

−
=

∑∑

∑
∑ ∑

22

)()(

N

dx

N

xd
N

N

dydx
dxdy

 

∴ 

∑
∑

∑
∑ ∑

−

−
=

N

dy
yd

N

dydx
dxdy

bxy 2

2 )(

)()(

  ∴ 

∑
∑

∑
∑ ∑

−

−
=

N

dx
xd

N

dydx
dxdy

byx 2

2 )(

)()(

 

;k 
∑ ∑

∑ ∑ ∑
−

−
=

22 )(

).(

dyydN

dydxdxdyN
bxy   ;k 

∑ ∑

∑ ∑ ∑
−

−
=

22 )(

).(

dxxdN

dydxdxdyN
byx  

mnkgj.k % 7 fu Eu fyf[kr  vk¡d M+ksa ls lglEcU/k xq.kkad    r Fkk izr hixeu  js[kk,¡ Kkr  

d hft , & 

X : 1      2      3      4      5      6      7      8      9 

Y : 9      8      10     12 11 13 14 16 15 

¼i½ Y d k ewY; vu qekfur  d hft ,] t cfd  X = 6.2 r Fkk X = 6.5 ls vkSj   

¼ii½  X  d k ewY; vu qekfu r  d hft , t cfd  Y = 14.5 gksA  

gy % izrhixeu xq.kkadksa dk ifjdyu 

X � Js.kh  Y � Js.kh 
X r Fkk Y d s 

fopyu ksa d h Xq.kk X 5  ls 

fopyu  

fopyu  

oxZ 

y 1 2  ls 

fopyu  

fopyu  

oxZ 
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X dX d
2
X y Dy d

2
y dXdy 

1 �4 16 9 �3 9 12 

2 �3 9 8 �4 16 12 

3 �2 4 10 �2 4 4 

4 �1 1 12 0 0 0 

5 0 0 11 �1 1 0 

6 +1 1 13 +1 1 1 

7 +2 4 14 +2 4 4 

8 +3 9 16 +4 16 12 

9 +4 16 15 +3 9 12 

N=9 ΣdX=0 Σd
2
X=60 N=9 Σdy=0 Σd

2
y=60 ΣdXdy = 57 

izrhixeu xq.kkad   ¼Regression Coefficients½ 

 X d k y ij      y d k X ij 

∑ ∑

∑ ∑ ∑
−

−
=

22 )(

).(

dyydN

dydxdxdyN
bxy   

∑ ∑

∑ ∑ ∑
−

−
=

22 )(

).(

dxxdN

dydxdxdyN
bxy

540

513

)0(609

)0()0(579
2

=
−×

−×
=     

540

513

)0(609

)0()0(579
2

=
−×

−×
=

∴ 95.0=xyb       ∴ 95.0=xyb
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lekUrj ek/;  

5
9

0
5

__

=+=+=
∑

N

dx
AX     12

9

0
12

__

=+=+=
∑

N

dy
AY  

izrhixeu lehdj.k  

X d k y ij     y d k X ij 

)(
____

YYbXX xy −=−      )(
____

XXbYY xy −=−  

)12(95.05 −=− YX      )5(95.012 −=− XY  

4.1195.05 −=− YX      75.495.012 −=− XY  

∴ 4.695.0 −= YX      ∴ 25.795.0 += XY   

lglEcU/k xqq.kkad  

 95.095.095.0 +=×=×= yxxy bbr   

vuqekfur ewY;   

¼i½ ;fn  X d k  ewY;  Ø e'k%  6 -2   r Fkk  6-5   fn ;k  gqvk gS r ks y d k ewY; 

vu qekfur  dj us d s fy, y d s X ij  lehdj .k d k iz;ksx fd ;k t k,Xkk & 

¼I½ y = 0.95X + 7.25  ;k y = (0.95 × 6.2) + 7.25 = 13.14 

¼II½ y = 0.95X + 7.25  ;k y = (0.95 × 6.5) + 7.25 = 13.42 

¼ii½ vc X d k ewY; vu qekfu r  fd ;k t k,Xk & 

 X = 0.95y � 6.4   ;k X = (0.95 × 14.5) � 6.4 = 7.37 

izrhixeu js[kkvksa dh jpuk ¼Drawing of Regression Lines½ 

izr hixeu  lehdj .kksa d h lgk;r k ls fu Eu  fof/k } kj k lEcfU/kr  js[kkvksa  d h j puk d h t k 

ldr h gS &  
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¼i½ X dh y ij izrhixeu js[kk & X d s y ij  lehd j .k esa y d s fn ;s gq, ewY;k sa d k s 

ckj h&ckj h ls vkfn "V  djd s X d s loksZÙke laXf.kr ewY; ¼Xc½  fu d ky fy,  t krs gSaA  

fQj  X ds loksZÙke ewY; vkSj  y d s fn , gq, r Rlaokn h ewY;ksa d ks js[kkfp= ij  izkafdr 

d jds fofHkUu  fcUn qvksa d ks f eyk fn ;k t kr k gS(  bl izd kj  X d h y ij  izr hixeu  j s[kk 

izkIr  gks t kr h gSA  bl js[kk d h lgk;r k ls y d h fdlh fn , gq, ewY; ls lEc) X d k 

ewY; vu qekfur  fd ;k t k ldr k gSA  bld s fy, Y v{k ij ] fn ;s gq, ewY; d s fcUn q ls 

izr hixeu  js[kk ij  yEc [khapk t kr k gS r Fkk bl yEc d h j s[kk ij  Li'kZ&fcUn q ls X

v{k ij  yEc Mkyk t kr k gS vkSj  nwlj s yEc d s X v{k ij  Li'kZ fcUn q d k ewY; i< + fy;k 

t kr k gSA  ;gh X d k loksZÙke vkSlr  ewY; gSA 

¼ii½ y dh X ij izrhixeu js[kk & y ds X ij  lehdj .k esa X d s fn , gq, ewY;ksa d ks 

vkfn "V  d jds y ds loksZÙke laXf.kr  ewY; ¼yc½ Kkr  fd , t krs gSa r Fkk bu  in&;qxeksa d ks 

j s[kki= ij  vafd r  d jds y d h X ij  izr hixeu  js[kk [khap y h t kr h gSA  mi;qZDr  fof/k  

d s vu qlkj bl js[kk ls X ds r Rlaokn h y d k loksZÙke ewY; vu qekfu r dj  fy;k t kr k 

gSA  ;gk¡] igys X v{k ij  fn , gq, ewY; ds fcUn q ls js[kk ij  yEc [khapk tkr k gSA  

fQj ] yEc d s Li'kZ&fcUn q ls Y v{k ij  yEc [khapd j  y d k ewY; Kkr  dj  fy;k t krk 

gSA 

n ksu ksa j s[kk,¡ t gk¡ ,d  n wljs d ks d kV r h gSa og n ksu ksa Jsf.k;ksa d s lekUr j  ek/;ksa ),(
____

YX ½ 

ls izkIr  fcUnq gSaA 

izLr qr  mn kgj .k n ksu ksa j s[kkvksa d h j pu k d ju s d s fy, gesa mi;qZDr  lehdj .kksa d s vk/kkj 

ij  X vkSj  y ds vyx&vy x in &;qxeksa d ks fu Eu  izdkj  Kkr  d ju k gksXkk & 

 X d k y ij izrhixeu   y d k X ij izrhixeu 

 X = 0.525y + 32.29   y = 0.424X + 39.56 

izn Ùk y  laXf.kr  X   izn Ùk X laXf.kr  y
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67  0.525 × 67 + 32.29 = 67.465   65 0.424 × 65 + 39.56 = 

67.120 

68 0.525 × 68 + 32.29 = 67.990  66 0.424 × 66 + 39.56 

= 65.544 

64 0.525 × 64 + 32.29 = 65.890  67 0.424 × 67 + 39.56 

= 67.968 

68 0.525 × 68 + 32.29 = 67.990  67 0.424 × 67 + 39.56 

= 67.968 

72 0.525 × 72 + 32.29 = 70.090  68 0.424 × 68 + 39.56 

= 68.392 

70 0.525 × 70 + 32.29 = 69.040  69 0.424 × 69 + 39.56 

= 68.816 

69 0.525 × 69 + 32.29 = 68.515  71 0.424 × 71 + 39.56 

= 69.664 

70 0.525 × 70 + 32.29 = 69.040  73 0.424 × 73 + 39.56 

= 70.512 

okLr o esa] lj y js[kk [khapu s ds fy, d soy n ks fcUn qvksa d h vko';d r k gksr h gS] ijUrq 
mDr  mn kgj .k esa lHkh fcUn q Kkr dj  fy, Xk, gSaA  bu  fcUn qvksa d ks izkafd r  d jus ls 
fu Eu kafd r  izr hixeu  js[kk,¡ izkIr  d h t k,aXkh & 
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23-12 lkjka'k 

izr hixeu  og lkaf[;d h; r du hd  gS t ks n ks ;k vf/kd  pj ksa d s e/; vkSlr  lEcU/k d ks 

izn f”kZr  d jr k gS r Fkk bld s } kj k ,d  pj  d s Kkr  ewY; d s vk/kkj  ij  nwlj s pj  d s fy, 

laHkkfor  ewY; d k vu qeku  yXk;k t k ld r k gSA 

lglEcU/k ls n ks pj ksa d s e/; d kj .kkRed  lEcU/k Kkr  u gha fd ;k t k ld r k gS] fdUrq 

izr hixeu  } kj k ;g Kkr  d ju k lj y gS fd d kSu  lk pj *d kj .k^ gS r Fkk d kSu lk 

*izHkko^ gSA  vFk kZr ~ izr hixeu  ml d k;Zewyd  lEcU/k d ks cr kr k gS ft lds } kj k ,d  pj 

d s vu qeku  nwlj s pj  ls fu d kys t k ldr s gSaA 

izr hixeu  d k fo'ys"k.k n ks pj ksa d s e/; lglEcU/k d ks izLr qr  d jus okys  fo {ksi fp=  

} kj k fd ;k t kr k gS ft ld h eq[;r% n ks fof/k;k¡ izpfyr  gS & eqDr  gLr vkj s[k r Fkk 

U;wu r e oxZ fof/kA 

n ks Jsf.k;ksa d s ikj Lifj d ek/; lEcU/k d ks izdV d jus okyh loksZi;qDr  j s[kkvksa d ks 

izr hixeu  js[kk,¡ d gk t kr k gSA  ;s j s[kk,¡ ,d  Js.kh d s ek/; ewY;ksa ls lEcfU/kr  nwlj s 

loksZÙke ek/; ewY;ksa d ks O;Dr  djr h gSaA  n ks lEcfU/kr  Jsf.k;ksa d s fy, n ks izr hixeu 

j s[kk,¡ gksr h gSaA  

izr hixeu  xqq.kkad   og vu qikr  gS t ks ;g n 'kkZr k gS fd  Lor a= pj  d h Js.kh  esa bd kbZ 

ifj orZu  gksu s ij  vkfJr pj  d s ewY;ksa esa vkSlr  ifj orZu nj  D;k gksXhA  oLr qr% 

izr hixeu  xq.kkad ] izr hixeu  js[kk d s < ky } kj k izn f'kZr  gksr k gSA 

23-13 vH;klkFkZ iz'u % 

23-13-1 oLrqfu"B iz'u % 

I. fu Eu fyf[kr  pkj  esa ls d kSu  lk lgh gS\ 

 ¼i½ izr hixeu  fo'ys"k.k ek iu  dj r k gS % 

  ¼d ½ X vkSj  y Jsf.k;ksa  d s chp lgfopj .kr k ds ifj ek.k d k  

  ¼[k½ y Js.kh d s fopj .k d k 
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  ¼Xk½ X Js.kh d s fopj .k d k  

  ¼?k½ X vkSj  y Jsf.k;ksa  d s chp Qyfu d  lEcU/k d k  

 ¼ii½ izr hixeu  js[kk,¡ ,d  n wljs d ks % 

  ¼d ½ X vkSj  y d s ek/; ¼[k½ d soy X d s ek/; 

  ¼Xk½ d soy y d s ek/;  

¼?k½ X vkSj  y d h ekf/;d k ds fcUn q ij  d kV r k gSA 

¼iii½ ;fn  ml fcUnq ls] t gk¡ n ksu ksa izr hixeu  j s[kk,¡ ,d&n wljs d ks d kVr h gS 

X � v{k ij  yEc [khapk t k; r ks gesa izkIr  gksXkk % 

 ¼d ½ X d k lekUrj  ek/;  ¼[k½ y d k lekUrj  ek/; 

 ¼Xk½ X d k cgqyd  eku  ¼?k½ X d k ekf/;d k eku 

¼iv½ n ks pj ksa d h n 'kk esa d soy ,d  izr hixeu  j s[kk gksXh ;fn  & 

 ¼d ½ r ;k r ks $1  gks ;k &1  ¼[k½ r = $ gh gks 

 ¼Xk½ r = 0 gks   ¼?k½ r = &1  gh gks  

¼v½ t c ,d  izr hixeu  Xqq.kkad    /ku kRed  gksr k gS r ks nwlj k gksXk % 

¼d ½  _.kkRed   ¼[k½ 'k wU; ¼X½ /ku kRed   ¼?k½ bu esa ls d ksbZ u gha 

II. fu Eu fyf[kr  d Fku ksa esa ls d kSu  lk lR;@vlR; gS % 

 ¼i½ ;fn  bXy /ku kRed  gS r ks byX  Hkh /ku kRed  gksXkA  ¼l @ v½  

¼ii½ ;fn  n ksu ksa izr hixeu  Xkqq.kkad    _.kkRed gS r ks lglEcU/k Xqq.kkad   
/ku kRed  gksXkA  ¼l @ v½  

¼iii½ n ksu ksa izr hixeu  js[kk,¡ , d  nwlj s d ks < d  ysr h gSa t c pj ksa d s e/; 
lglEcU/k ;k r ks iw.kZ /ku kRed  vFkok iw.kZ _.kkRed  gksr k gSA¼l @ v½  

¼iv½ izr hixeu  fo'ys"k.k n ks pjksa d s chp d kj .k&izHkko d k lEcU/k u gha izdV 
d jr k gSA  ¼l @ v½  

¼v½ fLFkj kad  �b� izr hixeu  j s[kk d s < yku  d ks n 'kkZr k gSA ¼l @v½  

III. fu Eu fyf[kr  d ks iw.kZ d hft, % 

 ¼d ½ lglEcU/k xqq.kkad    &&&&& ds Xkq.ku Qy d k oxZewy gksr k gSA  
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 ¼[k½ izr hixeu  js[kk,¡ &&&&& d h d Yiu k ij  [khaph t kr h gSA 

 ¼Xk½ n ksu ksa &&&&& xqq.kkad ksa d s ,d  leku  fpUg gksu s pkfg,A 

¼?k½ ;fn  X d s y ij  izr hixeu  xqq.kkad    d k eku  1 -4  gS] r ks y d s X ij  
izr hixeu  Xqq.kkad    d k eku &&&&& u gha gksXkkA 

¼M-½ izr hixeu  fo'ys"k.k n ks pj ksa  d s chp &&&&& d k ekiu  dj r k gSA 

23-13-2 y?kq&mÙkjkRed iz'u 

¼i½ izr hixeu  D;k gS\  vkfFkZd  fo'ys"k.k esa  bld h mi;ksfXr k d h O;k[;k d hft ,A 

¼ii½ izr hixeu  xq.kkad ksa d h D;k fo'ks"kr k,¡ gS\ 

¼iii½ lglEcU/k vkSj  izr hixeu  fo'ys"k.k es a vUr j  Li"V  d hft ,A 

¼iv½ izr hixeu  lehdj .kksa esa vpj kad  �b� d s vFkZ d h mn kgj .k lfgr  O;k[;k 
d hft ,A 

¼v½ *fopj .k vu qikr  d h vo/kkj.kk^ d h lksn kgj .k O;k[;k d hft ,A 

23-13-3 fucU/kkRed iz'u 

(i½izr hixeu  vo/kkj .kk d h O;k[;k d hft ,A  ;g lglEcU/k ls fd l izd kj  fHkUu  gS\  
izr hixeu  js[kk,¡ n ks D;ksa gksr h gS\  fd u  ifj fLFkfr ;ksa esa  d soy ,d  gh izr hixeu  js[kk 
gks ld r h gSA 

¼ii½izr hixeu  j s[kk fd ls d gr s gSa\  bls ekiu s d h fof/k Li"V  d hft ,A 

¼iii½izr hixeu  fo'ys"k.k ls vki D;k le>rs gSa\  izr hixeu  fo'ys"k.k d h O;kolkf;d 
fu .kZ;ksa esa mi;ksfXr k d h mn kgj .k lfgr  O;k[;k d hft ,A 

¼iv½lglEcU/k r Fkk izr hixeu  d k vFkZ r Fkk vkfFkZd  fo'ys"k.k esa bu d h mi;ksfXkr k 
cr kb,A  izr hixeu  lehd j .k fdl izd kj  fud kys t k ldr s gSa\  mn kgj.k n sd j 
le>kb,A 

¼v½;fn  r lglEcU/k xqq.kkad  gS r ks r
2 vkfJr  pj  esa  d qy fopj .k d k vu qikr  gS ft ldk 

Li"V hdj .k izr hixeu  fo'ys"k.k ls gk sr k gSA 

23-13-4 la[;kRed iz'u 

¼i½ fu Eu  lead ksa ls y d k vu qekfu r  ewY; fu d kfy, ;fn X = 70 vkSj  X 

d k vu qekfur  ewY; fud kfy, ;fn  y = 90 

    X  y 
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vkSlr  ewY;  1 8  1 00 

 izeki fopyu   1 4  2 0 

 X vkSj  y esa lglEcU/k xq.kkad    = +0.08 

¼ii½ n ks izr hixeu  lehd j .k Kkr  d hft , r Fkk y d k lEHkkfor  ewY; Kkr 

d hft , t cfd  X = 55 gSA 

 fn ;k gqvk gS & 8.0,5,4,55,48
____

+===== rYX yx σσ  

¼iii½ fu Eu  vk¡d M+ksa ls n ksu ksa izr hixeu  Xqq.kkad    Kkr  d hft, & 

 X : 8 6 4 7 5 

 Y : 9 8 5 6 2 

¼iv½ u hps ifr ;ksa r Fkk ifRu ;ksa d h vk;q n h Xk;h gSA  Kkr  d hft , & 

 ¼v½  n ks izr hixeu  lehdj .k]  ¼c½ lglEcU/k xqq.kkad   ] r Fkk 

 ¼l½ ifr  d h lEHkkfor  vk;q t cfd  iRu h d h vk;q 2 5  o"kZ gS % 

ifr ;ksa d h vk;q %  2 2   23   23   24   2 6   2 7  2 7   28   3 0    30 

ifRu ;ksa d h vk;q % 1 8   20   21   20   2 1   2 2  2 3   24   2 5    26 

¼v½ fu Eu fyf[kr  lead ksa ls fcØ h vkSj  ykHk esa fopj .k&vu qikr  Kkr  d hft ,A 

o"kZ %   1 98 7   8 8   89   90   91   9 2   93   94   95    9 6   97   9 8 

fcØ h ¼dj ksM+ esa½ %   3 6    42   3 3   3 0   24   2 1   27  31 -5  25 -5  28 -5  34-5  27 

ykHk ¼d j ksM+ esa½ %   2 1    26   2 4   2 3   15   1 4   18   19   17    2 1   22   2 0 

23-14 vH;klkFkZ iz'uksa ds mÙkj 

I. (i) & ¼?k½   (ii) & ¼d ½   ¼iii½ & ¼d ½    ¼iv½ & ¼d ½   ¼v½ & ¼X½ 

II. ¼i½ & ¼l½   ¼ii½ & ¼v½ ¼iii½ & ¼l½   ¼iv½ & ¼v½   ¼v½ & ¼l½ 

III. ¼d ½ n ks izr hixeu  xq.kkad ksa  ¼[k½ U;wu r e oXksZa  
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 ¼X½ izr hixeu   ¼?k½  0 -7 14  ls vf/kd  

 ¼M-½ Qyfu d  lEcU/k 

 la[;kRed iz'uksa ds mÙkj 

¼i½  [Y70 = 105.94 ;  X90 = 17.44,  X = 0.056 + 12.4;  Y = 0.1143 + 

97.94]  

¼ii½ [X = 0.64y + 12.8;  y = X + 7;   Y55 = 62] 

¼iii½ [bXy = 0.4  ;  byX = 1.2] 

(iv) [X = 1.107y + 1.646; y = 0.816X + 0.784; r = +0.95; X = 29.32] 

¼v½  [R.v. = 0.34] 

23-15 lanHkZ xzUFk lwph @ mi;ksxh ikB~;lkeXkzh 

1 ½ caly] ,l0  ,u0 ] ,oa vXzoky] Mh0  vkj0 ] ¼197 8 ½] lkaf[;dh ds ewy rRo]  

f'koyky vXzoky ,.M d Eiu h] vkXj k & 3 1 ( 

2 ½ u kXj ] d Syk'k u kFk] ¼20 05 ½] lkaf[;dh ds ewy rRo] fe u k{kh izd k'ku ] esj B A 

3 ½ yky] ,l0  ,u 0 ] pr qosZn h] ,l0 ] lkaf[;dh] izd k'ku ] bykgkckn A 

4 ½ Gupta, S. P., (2005), Statistical Methods, S. Chand, New Delhi. 

5 ½ Goon, Gupta and Dasgupta, A Fundamental of Statistics, Vol. I, 

The World Press Private Limited.  
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bdkbZ 24 lglEcU/k fo'ys"k.k 

 

24-1 izLrkouk 

24-2 mn~ns'; 

24-3 ifjHkk"kk 

24-4 mi;ksfXkrk@egÙo 

24-5 D;k lglEcU/k dkj.k&izHkko dk lEcU/k gS\ 

24-6 lglEcU/k ds izdkj 

24-6-1 /kukRed vkSj _.kkRed lglEcU/k 

24-6-2 js[kh; rFkk oØ&js[kh; lglEcU/k 

24-6-3 ljy] cgqXkq.kh ,oa vkaf”kd lglEcU/k 

24-7 lglEcU/k Xkqq.kkad   vkSj mldk foLrkj 

24-8 lglEcU/k Kkr djus dh jhfr;k¡ 

24-8-1 fcUnq js[kh; jhfr 

24-8-2 fo{ksi fp= ;k fcUnq fp= 

24-8-3 dkyZ fi;lZu dk lglEcU/k Xkq.kkad   

24-8-4 fLi;jeSu dh dksfV&vUrj fof/k 

24-8-5 laXkkeh fopyu jhfr 

24-8-6 U;wure oxZ jhfr 

24-9 lkjka'k 

24-10 vH;klkFkZ iz'u 

24-11 vH;kl iz'uksa ds mÙkj 

24-12 lanHkZ XkzUFk lwph ,oa lgk;d ikB~; lkeXkzh 
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24-1 izLrkouk  

lkaf[;d h esa *lg&lEcU/k d k fl)kUr ^ vfr  egRoiw.kZ gSA  lglEcU/k d s vUr XZr  ge n ks 

pj  ewY;ksa ds chp ij Lij  vkfJr r k d k v/;;u dj rs gSA bld s ewy&r Roksa d k izfr iknu 

loZizFke Ýkal d s [kXksy&'kkL=h czkos u s lu~ 1 846 ds yXkHkx fd ;k Fkk] ij Urq bl 

fl)kUr  d ks fod flr  dju s o vk/kqfud  :i nsu s d k Js; izfl) izkf.k'kkL= h Ýkafll 

XkkYVu  r Fkk d kyZ fi;lZu d ks izkIr  gSA  bu  izfl) oSKkfud ksa u s izkf.k'kkL=    r Fkk 

t uu &fo|k ds {ks= esa lglEcU/k d s fl)kUr  ds vk/kkj  ij  vusd  leL;kvksa d k 

oSKkfud  fo'ys"k.k fd ;k gSA  lglEcU/k fo'ys"k.k ls gesa ;g Kkr  gksr k gS fd  n ks 

lEcfU/kr  pj  ewY;ksa esa fd r u k vkSj fd l izd kj  d k lEcU/k gSA  bl fl)kUr  d s vk/kkj 

ij  gh izR;sd  {ks= esa n ks v Fkok n ks ls vf/kd  ?kVu kvksa d s ij Lij  lEcU/kksa d k Li"V hdj .k 

gksr k gSA 

fu R; ds vu qHko ls ,sls d bZ mn kgj .k gekj s lkeus vkr s gSa t gk¡ fofHkUu pj ewY;ksa d s 

chp ,d  lEcU/k LFkkfir  gksr k gSA  mn kgj .k ds fy,]  t Sls&tSls cPpksa d h Å ¡pkbZ c<+r h 

t kr h gS mu d k Hkkj  Hkh c<+r k gSA  ,d  lead  Js.kh esa  ifj ofr Zr  gksus ls n wlj h lEcfU/kr 

lead &Js.kh es a Hkh  ifj or Zu vkr k gSA  lkekU; vu qHko d s vk/kkj  ij  ge t kur s gSa fd  

gekj s n s'k es a Ñ f"k mRikn u  d k Lr j  eku lwu  o"kkZ ds Å ij  fu HkZj  djr k gSA  vP Nh o"kkZ 

okys o"kksZa esa  Ñ f"k mRikn u d k Lr j  vf/kd  gksr k gS] ij Urq ekulwu  izfr dwy gks t kus ij 

Ñ f"k mRikn u  d k Lr j  d e gks t kr k gSA  blh izd kj ge t ku rs gSa fd  ft u  Ñ f"k t ksr ksa   

esa flapkbZ d h O;oLFkk vPNh gksr h gS mu esa Ñ f"k mRikn u  d h izfr  gSDVs;j  mit  vf/kd 

gksr h gS] ij Ur q vfalafpr  t ksr ksa esa izfr gSDVs;j  mRiknd r k d k Lrj  fu Eu  gksr k gSA  blh 

izd kj  pj&j kf'k;ksa ds e/; vUr lZEcU/kksa d s cgqr  ls mn kgj .k fn;s t k ld rs gSaA  

vFkZ'kkL= d s fo|kFkhZ Hkyh &Hkk¡fr  t kurs gSa fd  miHkksXk O;; O;fDr  d h vk; d s Å ij 

fu HkZj  d jr k gS] mRikn u  dh d qy ykxr  mRiknu  Lrj d s Å ij  fu HkZj  djr h gS] oLr q d h 

iwfr Z c<+u s ls mld h d her fXj t kr h gS ysfd u  oLrq d h ek¡Xk c<+u s ij mld h d her c<+ 

t kr h gS r Fkk ns'k es a eqn zk d h iwfr Z d h ek=k c<+u s ls lkekU; d her  Lr j  esa o`f) gksXhA   

XkYVu  us v/;;u  fd ;k fd  yEcs fir kvksa d s iq= Hkh lkekU; : i ls yEcs gksr s  gSaA  t c 

n ks pj &ewY;ksa es a d k;Z d kj .k&lEcU/k  gks r ks os lg lEcfU/kr  d gykrs gSA 
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 t c d Hkh n ks pj  ewY;ksa es a ,slk lEcU/k gks fd  ,d  esa  ifj or Zu  gksu s ls n wlj s e sa 

Hkh ifj orZu gks & ,d  esa o`f) gksu s ij  nwlj s esa o`f) ;k d eh gks vFkok ,d  esa d eh gksus 

ij  nwlj s esa d eh ;k o`f) gks r ks ;s pj &ewY; lg&lEcfU/kr  d gykrs gSA  bl Xkq.k d ks 

lg&lEcU/k  d gr s gSaA  , d  pj  ewY; esa v f/kd  ifj or Zu  gksu s ij  ;fn  n wljs pj &ewY; 

esa Hkh vf/kd  ifj or Zu  gks rks lg&lEcU/k d h ek=k vf/kd  gksXkhA 

 mi;qZDr  mn kgj .kksa esa geu s n ks pj ksa d s e/; vUr lZEcU/kksa d h ppkZ d hA  izk;% 

lEcU/k r hu  vFkok mlls vf/kd  pj ksa esa Hkh gk s ld rs gSa & t Sls Ñ f"k mRiknu  d s {ks= e sa 

fd lh Qly d h izfr  gSDV s;j  mRiknd r k] fl¡pkbZ lqfo/kkvksa d s vfr fj Dr  moZj d ksa d h 

ek=k] Je ,oa iw¡t h d h ek=k] cht ksa d h fd Le r Fkk d hVu k'kd ksa d s iz;ksx d s mij  fu HkZj 

d jr h gSA  fd lh oLrq d h ek¡X&ek=k oLr q d h d her d s vfr fj Dr  miHkksDr k dh vk;] 

vU; oLr qvksa d h d her sa] vfHk#fp;ksa bR;kfn  ij  fuHkZj  d jr h gSA  blh izd kj  fdlh 

ifj okj  d k okf"kZd  miHkksXk O;;] okf"kZd  vk; ds vfr f j Dr  ifj okj  ds vkd kj ] ifj okj  ds 

ln L;ksa d h vfHk#fp;k¡] if j okj  d h lkekftd  izfr "Bk bR;kfn  ij  fu HkZj  d jsXkkA  bl 

izd kj  ds lkaf[;d h; fo'ys"k.k d ks] ft lesa pj ksa d h la[;k n ks gksr h gS f} pj h; fo'ys"k.k    

Hkh d gk t kr k gS r Fkk ft lesa pj ksa d h la[;k r hu  vFkok blls vf/kd  gksr h gS] mls 

cgqpj h; fo'ys"k.k d gk t kr k gSA 

24-2 mn~ns';   

 & lglEcU/k d ks ifj Hkkf"kr  dj u k 

& izd h.kZ vkj s[k] js[kkfp=] d kyZ fi;lZu  d k lglEcU/k Xkqq.kkad ] 

d ksfV &vUr j  ls lglEcU/k Xkqq.kkad  ] laXkkeh fopyu  Xkq.kkad    bR;kfn  d k 

foospu  d ju kA 

24-3 ifjHkk"kk   

lg&lEcU/k fo'ys"k.k d h d qN ifj Hkk"kk,¡ % 

¼1 ½ **;fn  n ks ;k n ks ls vf/kd  j kf'k;k¡ lgku qHkwfr  esa ifj ofr Zr  gksr h gS ft lls ,d  esa 

gksu s okys  ifj or Zu ksa d s Qy Lo: i n wlj h j kf'k esa Hkh  ifj or Zu  gksu s d h izo`fÙk ik;h t kr h 

gS] r ks os j kf'k;k¡ lg&lEcfU/kr  d gykr h gSA^^  & ,y0  vkj 0  d kWuj 
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¼2 ½**;fn ;g lR; fl) gks t kr k gS fd  vf/kd ka'k mnkgj .kksa esa pj  ln k ,d  fn 'kk esa ;k 

foij hr  fn 'kk esa mPpkopu  d h izo`fÙk j [kr s gS] r ks ,slh fLFkfr ;ksa esa ge ;g le>rs gSa 

fd  mu esa ,d  lEcU/k ik;k t kr k gSA  ;g lEcU/k gh lglEcU/k d gykr k gSA^^ & MCY;w0 

vkbZ0  fdaXk 

¼3 ½**lg&lEcU/k d k lEiw.kZ fo"k; i`Fkd fo'ks"kr kvksa d s chp ik;s t kus okys ml 

ikj Lifj d lEcU/k d h vksj  ladsr  dj r k gS ftlds vu qlkj  os d qN va'kksa esa l kFk&lkFk 

ifj orZu  gksus d h izo`fÙk j[kr s gSA^^& Msou iksV Z 

¼4 ½**t c lEcU/k ek=kRed izÑ fr  d k gksr k gS] r ks ml lEcU/k d ks [kkst u s rFkk ekiu  

d jus vkSj  mls ,d  la{ksi  lw= es a vf HkO;Dr  d ju s d k mi;qDr  lkaf[;d h; mid j .k 

lglEcU/k ds : i esa t ku k t kr k gSA^^& Ø kWDLVu  ,oa d kmMsu  

¼5 ½**lglEcU/k fo'ys"k.k pj ksa d s chp *lEcU/k d h ek=k^ d ks fu /kkZfjr  dj us d k iz;kl 

d jr k gSA^^& ;k yqu  pkÅ 

¼6 ½**t c d Hkh vk¡dM+ksa d s n ks ;k vf/kd  lewgksa] oXkksZa ;k Jsf.k;ksa e sa d qN fu f”pr   lEcU/k 

ik;k t kr k gS r ks og lglEcU/k d gykr k gSA^^ & ckfMaXkVu 

mi;qZDr  ifj Hkk"kkvksa ls ;g Li"V  gS fd  in  *lglEcU/k^ n ks ;k n ks ls  vf/kd  pj ksa d s chp  

lEcU/k d k v/;;u  dj us d k lad sr  dj r k gSA 

24-4 mi;ksfXkrk@egÙo   

lglEcU/k ds v/;;u  d h mi;ksfXr k HkkSfr d  foKku  r Fkk lkekft d  foKku ] n ksu ksa esa gh  

i;kZIr gS] r Fkkfi ge ;gk¡ d soy lkekftd  foKku esa lglEcU/k v/;;u  d h mi;ksfXkr k 

d h gh O;k[;k dj sxsasA  

¼1 ½lglEcU/k d k v/;;u fu .kZ;u  ysu s ls lEcfU/kr  vfu f”pr  r k d s ij kl d ks d e 

d jr k gSA  lkekft d foKku ] fof'k"Vr ;k O;kolkf;d tXr esa] iwokZuqeku  ,d egÙoiw.kZ 

r Ro ;k ifj ?kVu k vkSj  lglEcU/k v/;;u  lkis{kr % vf/kd  fo'olu h; iwokZu qeku ksa d s d jus 

esa gekj h en n  d jr k gSaA  
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¼2 ½lglEcU/k fo'ys"k.k vkfFkZd  O;ogkj d ks le>u s esa lgk;d  gksr k gSA  ;g gesa ,sls 

pj ksa d ks fu /kkZfjr  dj us esa lgk;r k d jr k gS ftu  ij vU; pj  fu HkZj  j gr s gSaA  ;g mu 

?kV d ksa ;k d kj d ksa d s v/;;u  d jus esa lgk;d  gksr k gS ftlls vkfFkZd  ?kVu k,¡ izHkkfor 

gksr h gSA  mn kgj .kkFkZ] ge ewY; o`f) vFkok fu Eu  mRikn dr k ds mÙkj n k;h d kj d ksa d ks 

t ku  ldr s gSaA 

¼3 ½lglEcU/k v/;;u  gesa  ,sls d kjd ksa d h igpku d jus esa en n  d jr k gS t ks ,d 

ck/kkXzLr  vkfFkZd  fLFkfr  d k LFkk;hd j .k d j  ldr k gSA 

¼4 ½lglEcU/k v/;;u  ,d pj  esa laHkkO; ifj or Zu  d k lEca) n wljs pj  esa if j orZu  d h 

fof'k"V  j kf'k ds lkFk vk d yu  d jus esa gekj h en n  djr k gSA mn kgj .kkFkZ] lglEcU/k 

v/;;u  d her  esa ,d  fu f”pr   j kf'k d s ifj or Zu  ls ek¡Xk esa  ifj or Zu  t kuus esa  en n  dj 

ldr k gSA  bl n 'kk esa g e lekJ;.k fo'ys’k.k  d h lgk;r k ysr s gSaA  

¼5 ½fofHkUu  pj ksa d s chp vUr j&lEcU/k v/;;u  vu qla/kku  lao)Zu  d ju s r Fkk Kku  ds u ;s 

{ks= [kksyu s esa  cgqr  gh lgk;d  midj .k gksr s gSaA 

bl izd kj  lglEcU/k v/;;u ksa d k fofHkUu  mn ~ns';ksa d s fy, O;kid  : i ls mi;ksx 

fd ;k t kr k gS vkSj  mUgsa n ks ;k vf/kd  pj ksa ls lEcfU/kr  lkaf[;d h; vk¡dM+ksa d s foLr`r 

fo'ys"k.k v kSj  fu okZpu  ds f y, cqfu ;kn h mid j .k le>k  t kr k gSA 

24-5 D;k lglEcU/k dkj.k & izHkko dk lEcU/k gS\ 

;|fi *lglEcU/k^ 'kCn  d k iz;ksx n ks ;k n ks ls vf/kd pj ksa esa ij Lij  vkJ;r k   d s vFkZ 

esa fd ;k t kr k gS] r Fkkfi ;g vko’;d u gha gS fd  mu esa ij Lij  vkJ;r k ds 

ifj .kkeLo: i gh lglEcU/k gksA  n ks pj ksa esa cgqr  cM+h  ek=k d k lglEcU/k Hkh vko';d 

: i ls bl ckr  d k |ksÙkd  u gha gS fd  mu esa d kj .k vkSj  izHkko d k lglEcU/k gksA  n k s 

pj ksa d s chp lglEcU/k fuEu fyf[kr  d kj .kksa esa ls f d lh ,d  ;k vf/kd  d k d kj .k gks    

ldr k gS & 

¼1½ nks pjksa esa lglEcU/k dkj.k&izHkko dk lEcU/k gksrk gS 

,d  pj esa ifj orZu nwljs pj  ds ifj orZu d k d kj .k gks ld r k gS vkSj bl izd kj  ,sls n ks 

pj ksa ;k Jsf.k;ksa esa d kj .k&izHkko d k lEcU/k gksXkA  HkkSfrd  foKku  esa lglEcU/k d k 
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v/;;u  d fB u  u gha gS D;ksafd  ogk¡ iz;ksxksa d s vk/kkj  ij  n ks ;k n ks ls vf/kd  pj ksa d s 

eku ksa esa Xf.kr h; lEcU/k LFkkfir  fd , t k ldrs gSaA  t Sls r ki vkSj  r kiØ e esa 

lglEcU/k gks ld r k gS D;ksafd  r ki r kiØ e d ks izHkkfor  d jr k gSA  mu esa d kj .k&izHkko 

d k lEcU/k gks ld r k gSA  ij  lkekftd  foKku  esa ,sls lEcU/k eqf'd y ls ik;s t krs gSaA   

d kj .k ;g gS fd  lkekftd foKku  esa vk¡d M+s d kj .kksa d s ckgqY; ls izHkkfor  gksr s gSaA  ,d 

pj  lkFk&lkFk cgqla[;d  d kjd ksa } kj k izHkkfor gksr k gS vkSj  ft uds O;fDr Xr  izHkkoksa d ks 

vyx u gha fd ;k t k ldr k gSA  mn kgj .kkFkZ] ewY; esa o`f)] ek ¡Xk esa ifj or Zu ] LQhfr ] 

fu ;kZr  u hfr  vkSj  blh izd kj  d s cgqr  ls vU; d kjd ksa d s d kj .k gks ldr k gSA  ;g Kkr 

d ju k yXHkX vlEHko gS fd ewY;ksa esa o`f) d k d kSu  lk d kj .k ¼;k izeq[k d kj .k½ gSA  bl 

izd kj ] lkekftd  foKku  esa  lglEcU/k d kj .k&izHkko lEcU/k d ks eqf'd y ls lad sfr d  gSA 

¼2½ nksuksa lglEcfU/kr pj ,d rhljs pj ;k ,d ls vf/kd pjksa ls izHkkfor gksrs gSa  

t Sls ge pkoy  d h d her ksa vkSj  t wV  d h d her ksa es a mPp ek=k d k lglEcU/k ik ld rs 

gSaA  okLr fod r k esa ;g ik ;k t k ldr k gS fd  bu  n ksu ksa oLr qvksa d h d her sa mRik n u  } kj k 

izHkkfor  gks t ks cn ys esa o "kkZ } kj k izHkkfor  gks ld r h gSA  pkoy d h d her ksa vkSj  twV 

d h d her ksa esa d ksbZ okLr fod  lEcU/k u gha gks ld rk gSA  ,slh n 'kkvksa esa l glEcU/k 

HkzekRed  fu "d "kZ izn ku  dj  ldr k gSA 

¼3½ lEc) pj ,d&nwljs dks ikjLifjd  :i ls izHkkfor dj jgs gks ftlls muesa ls 

fdlh ,d dks dkj.k ;k izHkko ds :i esa ugha ekuk tk ldrk  

;g fLFkfr  fof'k"V r ;k vkfFkZd  vkSj  O;kolkf;d  {ks= esa gksr h gSA  t Sls fd lh oLr q d h 

ek¡Xk esa e wY;ksa e sa o`f}  d s ifj .kkeLo: i fXj koV  vk ld r h gSA  lkekU; :i ls ;g d gk 

t k ldr k gS fd  ,d  O;fDr  ekusXk fd ewY; d kj .k gS vkSj ek¡Xk izHkko gSA  r Fkkfi ;g 

Hkh gks ld r k gS fd  ml oLr q d h ek¡X Hkfo"; esa izR;kf'kr  d eh ds d kj .k c<+ X;h gks 

vkSj  ft lds d kj .k ewY; esa  o`f) gks X;h gksA  vc bl  n 'kk esa ek ¡Xk d kj .k gksXk vkSj  ewY; 

izHkko gksXkA 

¼4½ lglEcU/k ;kn`fPNd ;k lka;ksfXkd dkjdksa ds dkj.k gks ldrk gS  
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ckj ackj  n ks pj ksa esa lglEcU/k mu esa fcu k fdlh okLrfod  lEcU/k ds Hkh n s[kk t kr k gSA  

;g la;ksx ls gks ld r k gSA  ,slk lk/kkj .kr ;k ?kfV r gksr k gS t c ,d  o`gr~ lef"V  ls 

,d  cgqr  vYi izfr n 'kZ   pqu k t kr k gSA  mn kgj .kkFkZ] ,d  vYi izfrn 'kZ etn wj h vkSj 

mRikn dr k d s chp cgqr  mPp lglEcU/k izn ku dj ldr k gS ftlls ge ;g fo'okl 

d j  ldr s gSa fd  mPprj et nwj h mPpr j  mRikn dr k d k d kjd  gSA  ij  lef"V  esa 

okLr fod  fLFkfr  B hd  bld s foij hr  gks ldr h gS] mPpr j  et nwj h ls fu Eu  mRikn dr k 

gks ld r h gS vFkok mu esa d ksbZ lglEcU/k u  gksA  vr % ;g vko';d  gS fd  tc ge n ks 

pj ksa ds chp lglEcU/k d k fo'ys"k.k d j j gs gksa] r ks ges fu "d"kZ fu d kyu s esa tYn ckth 

u gha d ju h pkfg,A 

¼5½ v/;;uk/khu nks pjksa esa fujFkZd ;k feF;k lglEcU/k dh fLFkfr gks ldrh gS   

,d  O;fDr  izfr o"kZ r ykd ksa d h la[;k   r Fkk Vsyhfo t u lsV ksa d s fu ;kZr ds chp mPp 

ek=k d k lglEcU/k fud ky ld r k gSA  Li"Vr ;k r ykd ksa vkSj  V syhfot u  fu;kZr ksa d s 

chp d ksbZ lEcU/k u gha gks ldr k gS vkSj  blfy, ;g ckr  lR; gS fd  lglEcU/k d soy 

lEc) pj ksa esa lEcU/k d ks gh ifj Hkkf"kr  d jr k gSaA 

 mi;qZDr  ckr ksa ls ;g Li"V  gS fd  lglEcU/k d soy ,d  Xkf.kr h; lEcU/k gS] vkSj 

;g vko';d  : i ls pj ksa esa d kj .k&izHkko lEcU/k d ks laKkfir  u gha d j r k gSA 

24-6 lglEcU/k ds izdkj   

fofHkUu  vk/kkj ksa d ks ysd j  ge lglEcU/k d k oXkhZdj .k fu Eu  izd kj  d j  ldrs gS % 

24-6-1 /kukRed vkSj _.kkRed lglEcU/k 

lglEcU/k /ku kRed  vFkok _.kkRed  gks ld rs gSaA  t c n ks pj ksa esa ,d  gh fn 'kk 

esa ifj or Zu  gksr k gS vFkkZr ~ ,d  esa o`f) ¼;k d eh½ gksu s  ls n wljs pj  d s ewY;ksa esa Hkh o`f) 

¼;k d eh½ gksr h gS r ks ,slk lglEcU/k izR;{k  vFkok /ku kRed   d gykr k gSA  blds 

foij hr ] t c ,d pj  ds ewY;ksa esa ,d  fn 'kk esa ifjor Zu  gksu s ls nwlj s lEc) pj  ds 

ewY;ksa es a foij hr  fn 'kk esa  ifj orZu  gksrs gSa r ks mu d k lglEcU/k _.kkRed  ] vizR;{k ;k 

foykse  d gykr k gSA  d qN ,sls vk¡d M+s gksr s gSa ft u esa lglEcU/k lkekU;r% /ku kRed  vkSj 

d qN ,sls ft lesa lkekU;r % _.kkRed  gksr k gS] tSls vU; ckrs lkekU; j gs r ks ewY; vkSj 
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iwfr Z esa lk/kkj .k r kSj  ij /ku kRed  lglEcU/k gksr k gSA  t c ewY; c<+r k gS r ks iwfr Z Hkh 

c< +r h gS vkSj  t c ewY; ?kV r k gS r ks iwfr Z Hkh ?kV r h gSA  ewY; vkSj ek¡X esa lglEcU/k 

lk/kkj .kr% _.kkRed  gksr k gSA  ewY; esa o`f) d s lkFk ek¡Xk ?kV r h gS vkSj  ewY; d s ?kVu s 

d s lkFk ek¡Xk esa lk/kkj .kr % o`f) gksr h gSA 

/kukRed lglEcU/k 

d her  ¼price½  1 0 1 5 2 0 2 5 

iwfr Z ¼supply½  1 00 1 10 1 15 1 30 

vFkok 

ewY; ;k d her  ¼price½  4 0 3 0 2 0 1 0 

iwfr Z ¼supply½  1 50 1 40 1 15 1 00 

_.kkRed lglEcU/k  

ewY; ;k d her  ¼price½  1 0 1 5 2 0 2 5 

ek¡X ¼demand½ 1 00 9 0 8 0 6 0 

vFkok 

ewY; ;k d her  ¼price½  2 5 2 0 1 5 1 0 

ek¡Xk ¼demand½ 6 0 8 0 9 0 1 00 

24-6-2 js[kh; rFkk oØjs[kh; lglEcU/k  

ifj orZu ksa d s vu qikr  d s vk/kkj  ij  lglEcU/k j s[kh; vFkok oØ &js[kh; gks ld r k gSA  

;fn  n ks pj&ewY;ksa ds ifjor Zu ksa d k vu qikr LFkk;h gksr k gS r ks mud k lglEcU/k js[kh;  

d gykr k gS(  vFkkZr ~] ;fn izR;sd  ckj ewY; esa 1 0 izfr 'kr d h o`f) gks r ks iwfr Z esa 2 0 

izfr 'kr  o`f)] j s[kh; lEcU/k d k izek.k nsXhA  mu esa lEcU/k y = a + bX d s : i esa 
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gksXkA  ;g ,d  lh/kh js[kk d k lehd j .k gksr k gSA  js[kh; lglEcU/k okys pj &ewY;ksa d ks 

fcUn qj s[k ij izkafd r  dj us ls ,d  lj y js[kk cu  t kr h gSA  bl izd kj  d k lg&lEcU/k 

HkkSfr d  o iw.kZ foKku ksa esa ik;k t kr k gSA  vkfFkZd  o lkekftd  {ks= esa vf/kd rj  

oØ js[kh; lglEcU/k ik;k t kr k gSA  t c n ks pj&ewY;ksa d s ifj or Zu ksa d k vu qikr vfLFkj   

;k ifj or Zu 'khy gksr k gS r ks mu d k lglEcU/k oØ &j s[kh;  gksr k gSA  ;fn  eqn zk d h ek=k  

esa 1 0 izfr 'kr  o`f) gksus ls d Hkh lkekU; d her  Lrj  esa 5  izfr 'kr o`f) gks t kr h gS] d Hkh 

6  izfr 'kr ] d Hkh 9  izfr 'kr r ks eqnzk d h ek=k vkSj  lkekU; d her  Lr j  d k lg&lEcU/k 

oØ js[kh; d gyk,XkkA  ,slh fLFkfr  esa  j s[kkfp= ij  pj &ewY;ksa d ks izkafd r  dj us ls ,d  

oØ  js[kk cu sXkhA 

js[kh; ;k jSf[kd lglEcU/k  

X 2 4 6 8 1 0 

y 5 1 0 1 5 2 0 2 5 

vjs[kh; ;k vjSf[kd lglEcU/k 

X 2 4 6 8 1 0 

y 5 8 1 2 1 5 2 5 

24-6-3 ljy] cgqXkq.kh ,oa vkaf”kd lg&lEcU/k 

Lor a= r Fkk vkfJr  pj &ewY;ksa  d h la[;k ds vk/kkj  ij  lg&lEcU/k lj y] cgqXkq.kh ;k 

vkaf”kd  gks ld r k gSA 

n ks pj &ewY;ksa d s lg&lEcU/k d ks lj y lglEcU/k d grs gSaA  bu pj&ewY;ksa esa ls 

vu kfJr  ;k iz/kku  pj&ewY;  d ks izeki ;k vk/kkj  Js.kh  d gk t kr k gS r Fkk n wlj k 

lead &lewg vkfJr  pj &ewY; ;k lEc) ekyk  d gykr k gSA 

t c r hu  ;k vf/kd  d kj d ksa] t Sls mRikn u ] o"kkZ vkSj  [kkn  ds mi;ksx d s chp lE cU/k d k 

lkFk&lkFk v/;;u  fd ;k t kr k gS] r ks bls *cgq lglEcU/k d grs gSaA  vkaf”kd  

lg&lEcU/k  d s vUr XkZr  nks ls vf/kd  pj &ewY;ksa d k v/;;u  fd ;k t kr k gS ij Ur q vU; 



प�रमाणा�मक 	व�धया ँ                                                                              MAEC104 

उ�तराखडं मु�त व�वव�यालय����������������������������������������������������������������������������������५६५�

pj &ewY;ksa d s izHkko d ks fL F kj  j [kd j  d soy n ks pj &ewY;ksa d k ikj Lifj d  lEcU/k fu d kyk 

t kr k gSA  mn kgj .kkFkZ] ;fn  o"kkZ d h ek=k vkSj  r kiØ e n ksu ksa ds XksagWw d h mit  ij 

lkewfgd  izHkko d k Xkf.kr h; v/;;u  fd;k t k, r ks og cgqXkq.kh lglEcU/k d gyk,XkkA  

blds foij hr  ;fn  ,d  fLFkj  r kiØ e esa o"kkZ d h ek=k vkSj  Xksagw d h mit  ds lEcU/k d k 

foospu  fd ;k t k;s r ks ;g vkaf”kd  lglEcU/k d gyk,XkkA 

24-7 lglEcU/k Xkqq.kkad vkSj mldk foLrkj  

XkSjsV  ds vu qlkj ] **lglEcU/k Xkqq.kkad    n ks pyj kf'k;ksa esa ik;s t kus okyk ,slk vu qikr  gS 

ft lls ;g Kkr  gksr k gS fd  ,d  pj  esa gksu s oky s if j orZu  Kkr  nwljs pj  ij  fd l ek=k 

esa izHkko Mkyrs gSa vFkok fd l ek=k esa mld k vu qlj .k djr s gSaA^^  vr % Li"V gS fd 

lglEcU/k Xqq.kkad    n ks ;k vf/kd  izo`fÙk;ksa ds ifj ek.kkRed   lEcU/k d ks Li"V  dj r k gSA  

okLr o esa ;g ,d  izd kj  dk lwpd kad   gSA 

lglEcU/k d h ek=k $1  ls &1 rd  gksr h gS vFkkZr~ lglEcU/k d Hkh Hkh 1 ls vf/kd  u gha 

gksr k gS pkgs ;g /ku kRed  gks ;k _.kkRed A  t c lglEcU/k d h ek=k $1  vkrh gS r ks 

iw.kZ /ku kRed  lglEcU/k gksr k gS vkSj t c lglEcU/k d h ek=k &1 gksr h gS r ks bls iw.kZ 

_.kkRed  lglEcU/k d grs gSaA  ysfd u  lekt  foKku ksa ls lEcfU/kr  py j kf'k;ksa esa i w.k Z 

_.kkRed  vFkok /ku kRed  lglEcU/k u gha vkr k gSA  lglEcU/k d h ek=k d ks fu Eu 

izd kj  ls Hkh izn f'kZr  fd ;k t k ldr k gS % 

&1 ] &-9 ] &-8 ] &-7 ] &-6 ] &-5 ] &-4 ] &-3 ] &-2 ] &-1 ] 0 ] -1 ] -2 ] -3 ] -4 ] -5 ] -6 ] -7 ] -8 ] -9 ] 1 

 

      &    $  

 

 lglEcU/k d h O;k[;k ¼interpretation of correlation½ lglEcU/k d h ek=k 

ls igys ;fn  ¼$½ fpUg vkr k gS r ks ge d gsaXs fd  lglEcU/k /ku kRed  ¼positive½ gS 

vkSj  ;fn  lglEcU/k d h ek=k ls igys ¼&½  fpUg vk r k gS r ks ge d gsaXs fd  lglEcU/k 
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_.kkRed  ¼negative½ gSA  fXyQksMZ u s lglEcU/k dh ek=k d k oXhZdj .k fu Eu  izd kj  ls 

fd ;k gS % 

lglEcU/k Xkq.kkad    d h ek=k lEcU/k 

-00  → $ -20 u X.; ¼Negligible½ 

$ -21  → $ -4 0   fu Eu  ¼Low½ 

$ -41  → $ -6 0    lk/kkj .k ¼e/;e½ ¼Moderate½ 

$ -61  → $ -8 0 mPp ¼High½ 

$ -81  → $ -9 9 vfr  mPp ¼Very High½ 

$ 1 iw.kZ lglEcU/k       

Å ij n h gqbZ r kfyd k d s vk/kkj  ij lglEcU/k d h O;k[;k d h t k ldr h gSA  mn kgj .k 

d s fy,] ;fn  lglEcU/k dh ek=k $-85  gS r ks ;gk dgk t k,Xkk fd n h gqbZ pyjkf'k;ksa esa  

/ku kRed  vkSj  cgqr  mPp lglEcU/k gSA  /ku kRed  lglEcU/k esa pyj kf'k;k¡ f d l izd kj 

ls ,d  nwlj s ls izHkkfor  gksr h gS] ;g Hkh ,d  j kspd  rF; gSA 

24-8 lg&lEcU/k Kkr djus dh jhfr;k¡ 

 lglEcU/k Kkr  dj us d h fu Eu fyf[kr  izeq[k j hfr ;k¡ gSa & 

¼1 ½ fcUn q js[kh; j hfr   

¼2 ½ fo{ksi fp= ;k fcUn q fp=  

¼3 ½ d kyZ fi;lZu  d k lglEcU/k Xkq.kkad   

¼4 ½ fLi;j eSu  d h d ksfV &vUrj  fof/k  

¼5 ½ laXkeh fopyu  j hfr   
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¼5 ½ U;wu r e oxZ j hfr   

24-8-1 fcUnq js[kh; jhfr  

bl j hfr  d s vu qlkj ge lglEcU/k d k vuqeku le;] LFkku ] Ø e la[;k vkfn  d ks X-

axis ij  vkSj  n ksu ksa vkfJ r  lead ekykvksa d ks Y-axis ij  vafd r  d jrs gSA  bl fof/k 

ls lglEcU/k d h ek=k dk Kku  u gha gksr k cfYd  bld h fn 'kk vkSj  ek=k d k vu qeku 

fd ;k t kr k gSA  n ksu ksa Jsf . k;ksa d s fcUn qj s[kk foij hr  fn 'kkvksa e sa mr kj &p< +ko d ks izn f'kZr 

d jsa r ks _.kkRed  lglEcU/k gksr k gSA  ;fn  n ksu ksa Jsf.k;ksa d s ifj or Zu ksa d h izo`fÙk mlh 

fn 'kk ;k foij hr  fn 'kkvksa esa  u  fn [kkbZ n s r ks d ksbZ lglEcU/k u gha gksXkkA  

mnkgj.k  % 1 

fu Eu  vk¡d M+ksa ls ,d  lglEcU/k fcUn q j s[kkfp= cu kb, % 

mez ¼o"kksZa esa½  1 7 1 8 1 9 2 0 2 1 2 0 1 9 2 0 2 1 2 2 

ou t  ¼fd 0  Xkzk0  esa½  4 0 4 2 4 8 5 0 5 5 4 8 4 0 4 5 4 6 5 0 

D;k mez ,oa ou t  esa d ksbZ lglEcU/k gS\ 

mnkgj.k % 2 

ewY; r Fkk oLr q d h iwfr Z d s lEcU/k esa u hps fn ;s X;s v k¡d M+ksa d s vk/kkj  ij  XzkfQd fof/k ls 

ewY; r Fkk iwfr Z ds chp lg lEcU/k ij  izd k'k Mkfy,A 
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o"kZ 1 98 0 1 98 1 1 98 2 1 98 3 1 98 4 1 98 5 1 98 6 1 98 7 

ewY; izfr 

fDoaV y 

1 6 2 3 1 6 1 5 2 2 3 5 2 0 1 5 

iwfr Z fDoaV y  1 10 00 1 50 00 1 10 00 1 00 00 1 40 00 2 40 00 1 20 00 9 00 0 

 

 

Li’V  gS fd  n ksu ksa lead ekykvksa d s chp  lglEcU/k gSA 

24-8-2 fo{ksi fp= ;k fcUnq fp=  

bl fof/k ls Hkh lg&lEcU/k d h ek=k d k Kku u gha gksr k] cfYd bld h fn 'kk vkSj  ek=k 

d k vuqeku fd ;k t kr k gSA  bl j hfr esa Lora= pj  ewY;ksa ¼X½ d ks X-axis ij  r Fkk 

vkfJr  pj  ewY;ksa ¼y½ d ks Y-axis ij  vafd r  fd ;k t kr k gSA  bl izd kj  X r Fkk y 

n ksu ksa lead ekykvksa d s ft ru s in;qXe gksr s gSa mr us gh fcUn q js[kkfp= ij  vafd r  d j fn, 

t krs gSaA  bl izd kj  ds fp = d ks gh fo{ksi fp=  ;k fc Un q fp= d gr s gSaA 

fu Eu  ik¡p fp=ksa d h lgk;r k ls ge lg&lEcU/k d h fn 'kk vkSj  ek=k d k vu qeku  yXkk 

ldr s gSa % 

   (i)    (ii)    (iii) 
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y        y            

0   X     0        X 

r = +1       r = �1   Limited Positive 

(iv)     (v) 

     

   

       Limited Negative           No Correlation 

mnkgj.k % 3 

fu Eu fyf[kr  lkfj .kh esa 1 2 fir k r Fkk muds vXkzt iq=ksa d s Hkkj  lEcU/kh vk¡dM+s izn f”kZr 

gSa & 

fir k d k Hkkj  ¼Kg½ 6 5 6 3 6 7 6 4 6 8 6 2 7 0 6 6 6 8 6 7 6 9 7 1 

iq= d k Hkkj  ¼Kg½ 6 8 6 6 6 8 6 5 6 9 6 6 6 8 6 5 7 1 6 7 6 8 7 0 

vk¡d M+ksa d ks fo{ksi fp= d s } kj k izn f'kZr  d hft ,A 

fn , gq, vk¡d M+ksa e sa izFke] fir k r Fkk iq= ds Hkkj  Ø e'k% 6 5  r Fkk 6 8  fd0Xzk0  gSA  bUgsa 

xzkQ ij  fcUnq ds : i esa vafd r  fd ;k t kr k gSA  rRi'pkr ~ f} r h; fir k r Fkk iq= d s 

Hkkj ksa d ks XkzkQ ij  fcUn q ds : i esa izn f'kZr  fd ;k t kr k gSA  blh izd kj vU; fir k r Fkk 

iq=ksa d s Hkkj ksa d ks XzkQ ij fofHkUu  fcUnqvksa d s : i esa vafd r  d j  fy;k t kr k gSA  bu  

fcUn qvksa d k izo`fÙk iFk AB  n ksu ksa pj  j kf'k;ksa d s e/;  lEcU/k d ks izn f”kZr  dj r k gSA 

.    .   .  .  

.    .   .   .   

.   .    .       

.  .     .    
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u hps fp= e sa AB vafd r  f cUn qvksa d k izo`fÙk iFk gSA  vU; 'kCn ksa esa  lEcfU/kr  pj  j kf'k;ksa 

d s chp j s[kh; lEcU/k gSA 

   

  7 4       

  7 2          B  

  7 0 

  6 8 

  6 6 

  6 4     A 

  6 2 

  6 0 

       6 2    6 4    66    6 8    7 0    72    7 4    

fo{ksi fp= d h Hkk"kk esa lglEcU/k izo`fÙk iFk ls fo{ksi fcUn qvksa d h fu dV r k d h eki 

d jr k gSA  ;fn  lHkh fo{ksi fcUn q izo`fÙk iFk ij  fLFkr gSa r ks ,slh fLFkfr  e sa pj j kf'k;ksa d s 

e/; iw.kZ lglEcU/k gksXkk r Fkk Qyu kRed  lEcU/k ¼izLr qr mn kgj .k esa lj y j s[kk AB½ 

fn ;s gq, lead  d ks iw.kZ : i ls izn f'kZr  dj sXkA  ij Ur q ;fn  fo{ksi fcUn q izo`fÙk iFk d s 

n ksu ksa vksj  fc[kj s gq, gSa r ks ,slh fLFkfr  esa pj j kf'k;ksa d s e/; viw.kZ lglEcU/k gksXkk 

vFkkZr ~ izo`fÙk iFk �AB� p j  j kf'k;ksa d s e/; lEcU/k d ks iw.kZ : i ls izn f”kZr u gha d jsXkA  

fo{ksi fcUn qvksa d s izo`fÙk iFk d s lfUu dV  gksu s ij  ;g lglEcU/k izcy gksXkk rFkk ;fn  

fo{ksi fcUn q izo`fÙk iFk d s n ksu ksa vksj  n wj &nwj  rd QSys gq, gSa] r ks ,slh fLFkfr  e sa 

lglEcU/k fu cZy gksXkkA 

24-8-3 dkyZ fi;lZu dk lg&lEcU/k Xkqq.kkad 

 lg&lEcU/k Kkr  dj us dh ;g loZJs"B fof/k gS D;ksafd  blls lglEcU/k d k 

la[;kRed  eki Hkh izkIr  gksr k gSA lekUrj  ek/; vkSj  izeki fopyu  ij  vk/kkfj r  bl 

j hfr  esa Xf.kr h; n `f"V  ls iw.kZ 'kq)r k gSA bl j hfr d k d k izfr ikn u d kyZ fi;lZu  us lu~ 
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1 89 0  esa izkf.k'kkL= d h leL;kvksa d k v/;;u  d jus d s fy, fd ;k FkkA  d kyZ fi;lZu  

d k lg&lEcU/k Xq.kd  fu Eu ek=kvksa  ij  vk/kkfj r  gS %  

¼i½ n ksu ksa Jsf.k;ks a esa  j s[kh; lEcU/k gSA 

¼ii½ lead ekyk d ks izHkkfor  dju s okys Lor a= d kj .kksa esa ij Lij  d kj .k o izHkko d k 

lEcU/k gksr k gSA 

¼iii½ lg&lEcfU/kr  Jsf.k;ksa ij  vu sd  d kj .kksa ls lkeku r k vk t kr h gSA 

 d kyZ fi;lZu  ds lg&lEcU/k Xkqq.kkad  d h izeq[k fo'ks"kr k,¡ fu Eu  gS % 

¼a½ ;g Xkq.kkad  Js.kh d s lHkh in ksa ij  vk/kkfj r  gSA 

¼b½ blls lg&lEcU/k d h fn 'kk Kkr  gks t kr h gSA 

¼c½ pw¡fd  ;g Xkqq.kkad  lekUrj ek/; vkSj  izeki fopyu  ij  vk/kkfj r  gS] blfy, 

vu sd  chtXkf.kr h; Xkq.k;qDr gSA 

¼d½ bld ks Kkr  dj us ds fy, n ksu ksa Jsf.k;ks a d s lekUrj ek/; fud ky d j fopyuk sa 

d h Xk.ku k d h t kr h gS vkSj bld s ckn bud k Xkq.ku Qy fu d ky dj  mlds t ksM+ 

esa ewY;ksa d h la[;k ls HkkXk fn ;k t kr k gSA  bls lg&fopyu   d grs gSaA  bl 

fof/k esa iz;ksx fd ;k t kus okyk lw= bl izd kj  gS & 

  
yN

dydx
r

x σσ .

.∑
=   

t gk¡ & r = lglEcU/k Xqq.kkad    

 dX = X d s eku ksa d k mld s ek/; ¼
__

X ½ ls fopyu  

  dy = y d s eku ksa d k mlds ek/; ¼
__

Y ½ ls fopyu  

  σX = X  lead  ekyk d k izeki fopyu  

  σy  = y lead  ekyk d k izeki fopyu  
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  N = in ksa d h la[;k  

 lw= ls Li"V  gS fd  n ks lead  ekykvksa d s e/; lglEc U/k Xkqq.kkad    Kkr  d jus d s 

fy, loZizFke izR;sd  lead  ekyk d k ek/; ¼
__

X  ,oa 
__

Y ½ Kkr  dj rs gSaaA  blds ckn 

izR;sd  lead  ekyk d s lHkh  in ksa d k mu d s ek/; ls f opyu  Kkr  dj  ysr s gSa] f t Ugsa dX 

,oa dy } kj k O;Dr fd;k t kr k gSA  fQj izeki fopyu  Kkr  dj us ds fy, fopyu ksa dX 

r Fkk dy d k oxZ ¼dX
2 ,oa dy

2½ d jds mu d k vyx& vyx ;ksx ¼ΣdX
2 ,oa Σdy

2½ 

Kkr  dj  ysrs gSaA  bld s vfr fj Dr  fopyu ksa dX ,oa dy d k Xkq.ku Qy dj ds mu d k ;ksx 

Σ(dX.dy) fu d ky fy;k t kr k gSA  mij ksDr  lw= esa & 

 
N

dydx∑ ).(
 d ks lg&fopj .k ¼co-variance½ d grs gSaA 

mnkgj.k % 4lu~ 20 08  d h ij h{kk esa n l fo|kfFkZ;ksa } kj k vFkZ'kkL= ,oa lkaf[;d h esa ik;s 

Xk;s izkIr kad ksa d k fooj .k bl izd kj  gS & 

fo|kFkhZ  A B C D E F G H I J 

izkIr kad  ¼vFkZ'kkL=½  4 7 5 7 5 8 6 0 6 2 6 7 7 0 7 1 7 6 8 2 

izkIr kad  ¼lkaf[;d h½ 5 6 5 0 4 7 6 0 6 2 6 4 6 5 7 0 7 4 8 2 

gy % fu Eu  lkj .kh esa vFkZ'kkL= d s izkIr kad ksa d ks �X� ,oa lkaf[;d h d s izkIr kad ksa d ks �y�

d s } kj k izn f'kZr  fd ;k Xk;k gSA 

fo|kFkhZ izkIr kad  

¼X½  

vFkZ0  ds 

izkIr kad ksa 

d k ek/; 

¼6 5 ½ ls 

fopyu  

¼dX½ 

dX
2 izkIr kad  

¼y½ 

Lkka[;0  

izkIr kad ksa 

d k ek/; 

¼6 3 ½ ls 

fopyu  

dy 

dy
2
 dX.dy 
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A 4 7 &18 3 24 5 6 &7 4 9 1 26 

B 5 7 &8 6 4 5 0 &13 1 69 1 04 

C 5 8 &7 4 9 4 7 &16 2 56 1 12 

D 6 0 &5 2 5 6 0 &3 9 1 5 

E 6 2 &3 9 6 2 &1 1 3 

F 6 7 2 4 6 4 1 1 2 

G 7 0 5 2 5 6 5 2 4 1 0 

H 7 1 6 3 6 7 0 7 4 9 4 2 

I 7 6 1 1 1 21 7 4 1 1 1 21 1 21 

J 8 2 1 7 2 89 8 2 1 9 3 61 3 23 

N=10 6 50  9 46 6 30  1 02 0 8 58 

 

 vFkZ'kkL= d s izkIr kad ksa d k vkSlr  & 
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xσ  ¼yXHkX 9 -7 ½ 

 lkaf[;d h ds izkIr kad ksa d k vkSlr  & 
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10

630__

===
∑
N
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 1.10102
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2
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∑

N

dy
yσ  

 vc lglEcU/k Xkq.kkad    
yxN

dydx
r

σσ .

).(∑
=  

       
)1.10()7.9(10

858
=  

       88.0
7.979

858
==  yXkHkXk 

 vr % vFkZ'kkL= ,oa lkaf[;d h d s izkIr kad ksa d s e/; mPp  /ku kRed  lg&lEcU/k gSA 

 vU; 'kCn ksa esa ft u  fo|kfFkZ;ksa u s lkaf[;d h esa mPp  vad  izkIr  fd , gS muds 

vFkZ'kkL= e sa Hkh  mPp vad  gSA 

 d kyZ fi;lZu ds mij ksDr  lw= d ks /;ku iwoZd ns[ku s ls ge ikr s gSa fd  ;fn  bl 

lw= d ks ,d  vU; : i esa f y[kk t k; r ks izR;sd  lead ekyk d k izeki fopyu  f u d kyu s 

d h vko';d r k u gha iM+r h gS ,oa lglEcU/k Xkqq.kkad    d h Xk.ku k igys d h vis{kk lj yrk 

ls gks t kr h gSA 

 d kyZ fi;lZu  ds lw= d k lj yhd`r  : i & 

 
yxN

dydx
r

σσ .
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dydx

dydx
N

N
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 vc bl lw= esa d soy ∑∑
2,).( dxdydx  ,oa ∑

2dy  d k eku  j [kd j 

lglecU/k Xkq.kkad    Kkr  fd ;k t k ldr k gSA  t Sls mn kgj .k 5  d s fy, & 
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858
====  ¼yXkHkXk½ 

mi;qZDr  lw=ksa d k n ks"k ; g gS fd  ;fn  �X� r Fkk  �y� Ja`[kykvk sa d s ek/;ksa  d s eku 

n 'keyo esa vkr s gSa r ks bu d s } kj k lglEcU/k d h X.ku k d h fØ ;k vR;ar  t fV y gks t krh 

gSA 

 vr % X r Fkk Y ds ewY;ksa  d s chp lglEcU/k Xkq.kkad    Kkr  dj us d s fy, 

fu Eu fyf[kr  lw= d k iz;ksx vf/kd  O;kogkfj d  gksr k gS & 

 
∑ ∑ ∑ ∑

∑ ∑ ∑

−−

−
=

})({})({

.

2222 yyNxxN

yxxyN
r  

;g lw= Xk.ku k d h n`f"V ls d kQh lj y gSA  bld k d kj .k ;g gS fd  bl lw= ds 

vUr XZr  lglEcU/k Xkq.kkad    Kkr  dj us d s fy, u  r ks gesa X ,oa y d s ek/;ksa d ks Kkr 

d ju k iM+r k gS vkSj  u  gh ek/; ls fopyu ksa  ¼dX ,oa dy½ vFkok izeki fopyu ksa  ¼X o y½  

d h Xk.ku k d ju h iM+r h gSA 

izLr qr  mn kgj .k esa mi;qZDr lw= d s } kj k lglEcU/k Xkqq.kkad   d h Xk.ku k fu Eu  lkfj .kh d s 

ek/;e ls d h Xk;h gSA 

mnkgj.k % 5 

fo|kFkhZ izkIr kad  ¼X½  izkIr kad  ¼y½ X
2 

y
2 

Xy 

A 4 7 5 6 2 20 9 3 13 6 2 63 2 

B 5 7 5 0 3 24 9 2 50 0 2 85 0 

C 5 8 4 7 3 36 4 2 20 9 2 72 6 
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D 6 0 6 0 3 60 0 3 60 0 3 60 0 

E 6 2 6 2 3 84 4 3 84 4 3 84 4 

F 6 7 6 4 4 48 9 4 09 6 4 28 8 

G 7 0 6 5 4 90 0 4 22 5 4 55 0 

H 7 1 7 0 5 04 1 4 90 0 4 97 0 

I 7 6 7 4 5 77 6 5 47 6 5 62 4 

J 8 2 8 2 6 72 4 6 72 4 6 72 4 

N = 10 6 50 6 30 4 31 96 4 07 10 4 18 08 

 mi;ZqZDr  lkfj .kh ls & 

∑ ∑ ∑ ∑ ∑ ====== 41808,40710,43196,63,650,10 22 xyyxyxN

 bu  eku ksa d ks lglEcU/k Xqq.kkad    d s lw= esa j [ku s ij  & 
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 88.0
982

858

964920

858
===  ¼yXHkX½ 

ewy&fcUnq ,oa rqyuk ekin.M esa ifjorZu ¼Change of Origin and Scale½ 

lglEcU/k Xkq.kkad  d k ;g ,d egRoiw.kZ vfHky{k.k gS fd  og ,d foekghu Xkq.kkad   

gksr k gS vFkkZr~ og ,d  ,slk fu j is{k] 'kq) vad  gS t ks ewy&fcUn q vkSj  r qyu k ekin .M ;k 

iSeku s esa ifj or Zu  d jus ls izHkkfor  u gha gksr kA  ewy&fcUnq esa ifj or Zu  d k r kRi;Z gS X

vkSj  y ds lHkh ewY;ksa esa ls ,d  fLFkj kad  ?kV k;k t ku k ;k t ksM+k t ku k vkSj 

r qyu k&ekin .M ¼iSeku s½ esa  ifj orZu  d k vFkZ gS X vkSj  y d s izR;sd  ewY; d ks fd lh 

fLFkj kad  ;k lekoÙkZd  ls Xkq.kk ;k HkkXk d j u kA  mn kgj .kkFkZ X Js.k h d s ewY;k sa ¼N = 6½ 

3 00 ] 40 0 ] 900 ] 6 00 ] 500  o 8 0 0  esa ls 1 0 0  ?kV k fn;k t k, ;k t ksM+ fn ;k t k, r ks y

Js.kh ls mld k lglEcU/k Xkqq.kkad  izHkkfor  u gha gksXkkA  og iwoZor ~ j gsXkkA  blh izd kj 

bu  ewY;ksa d ks ;fn  100  ls HkkXk n s fn ;k t k, ;k 2  ls Xkq.kk dj  fn ;k t k, r ks Hkh iwoZ 

lglEcU/k Xkqq.kkad  ij  d ksbZ izHkko u gha iM+sXkA  bl Xkq.k d k iz;ksx ewy&lead ksa d ks ljy 

: i nsu s esa fd ;k t kr k gS ft lls lglEcU/k ds ifj dyu  esa vklku h gks t k,A  

;fn  �X� r Fkk �y� J à[kyk vksa e sa pj j kf'k;ksa  esa  eku  v is{kkÑ r  cM+s gSa] r ks mi;qZDr lw=ksa l s 

lglEcU/k xqq.kkad    d h X.ku k d k d k;Z d kQh d fBu gks t kr k gSA  ,slh fL Fkf r  esa ge  

n ksu ksa Jsf.k;ks a esa  d fYir  ek/; d h ekU;r k ysrs gSaA  

 lglEcU/k xqq.kkad   ds lw=  esa ,d  fo'ks"kr k ikbZ t kr h gS] ;fn  ge lead ekykvksa  

d s ewy fcUn qvksa d ks ifj ofr Zr  dj  nsa vFk kZr ~ n ksu ksa J à[kykvksa esa d fYir  ek/; d h ekU;r k 

ysa r ks lglEcU/k Xkq.kkad   d k eku vifj ofrZr j gr k gSA  vFkkZr ~ ewy fcUnqvksa d s ifj orZu 

d s i'pkr ~ u ;s ewY;ksa ¼u bZ lead  ekykvksa½ d s chp Hk h  lglEcU/k Xkq.kkad   d k eku  ogh 

gksXk t ks fd  ewy lead  ekykvksa d s chp  FkkA

;fn  d fYir ek/; ls �X� r Fkk �y� J à[kykvksa d s fopyu ksa d ks Ø e'k% �dX� rFkk �dy� 

d s } kj k O;Dr  fd ;k t k; r ks ge d g ldr s gS fd   

dydxxy rr .=   
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 bl r F; d ks ge mn kgj .k 5 ] ds ek/;e ls fl) d j  ldr s gSa & 

mn kgj .k 5  esa ;fn  ge �X� ,oa  �y� pj ks a d s ewy  fcU n qvksa d ks ifj ofr Zr  dj  nsa vFkkZr ~ X

d k d fYir  ek/; *67 ^ ¼t ks fd  �X� d s U;wu r e eku  4 7 ,oa vf/kdr e eku 82  d s yXHkX 

chp esa  fLF kr  gS½ ,oa  �y� d k d fYir  ek/; *65 ^ ¼t ks fd  �y� d s  U;wu r e eku  4 7  ,oa 

vf/kd r e eku  82  esa yXkHkXk chp esa fLFkr  gS½ eku  ysa ,oa ifj ofr Zr  ewY;ksa d ks Ø e'k% 

�dX� r Fkk �dy� d s } kj k O;Dr  dj s vFkkZr ~     

dX = X � 67, dy = y � 65. 

vc t Slk fd  igys mYys[k fd ;k t k pqd k gS & 

 
∑ ∑ ∑ ∑

∑ ∑ ∑

−−

−
==

})({})({

.).(

2222
.

dydyNdxdxN

dydxdydxN
rr dydxxy  

�dX� r Fkk �dy� d s e/; l glEcU/k Xkq.kkad  fu Eu  lkfj.kh d s e/; ls d h t k ldr h gS & 

fo|kFkhZ izkIrkad 

¼X½ 

izkIrkad 

¼y½ 

dX Dy dX
2 

dy
2 

dX.dy 

A 47 56 �20 �9 400 81 180 

B 57 50 �10 �15 100 225 150 

C 58 47 �9 �18 81 324 162 

D 60 60 �7 �5 49 25 35 

E 62 62 �5 �3 25 9 15 

F 67 64 0 �1 0 1 0 

G 70 65 3 0 0 0 0 
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H 71 70 4 5 16 25 20 

I 76 74 9 9 81 81 81 

J 82 82 15 17 225 289 255 

N=10   �20 �20 986 1060 898 

 

 mi;qZDr  lkfj .kh ls & 

 ∑ ∑ ∑ ∑ ∑ ===−=−== 1060,986,898.,20,20,10 22 dydxdydxdydxN  

 bu  ewY;ksa d ks lw= esa j [ku s ij  & 
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964920

858
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===  ¼yXkHkXk½ 

Xk.ku k d k d k;Z vkSj  vf/kd  lj y d jus d s fy, ge d fYir  ek/;ksa ls fopyu ksa  ds eku 

Kkr  dj us d s i'pkr ~ izkIr fopyu ksa d ks muds mHk;fu "V ewY;ksa ls HkkXk ns n srs gSa r kfd 

in  fopyu ksa ¼dX�½ ,oa ¼dy�½ ds eku  Kkr  dj  ysr s gSaA  bls ge *iSeku k ifj orZu ^  

d grs gSaA  bl izfØ ;k ds ckn  izkIr  in  fopyksa d s chp lglEcU/k Xkq.kkad    ewy lead 

ekykvksa ¼ vFkkZr ~ X ,oa y d s ewY;ksa d s chp½ d s chp  lglEcU/k Xkq.kkad  ds cj kcj  gksXkA  

vU; 'kCn ksa es a ge  d g ld r s gSa fd  lglEcU/k Xkq.kkad   d k eku  ewy fcUn qvksa vFk ok iSekus 

d s ifj or Zu  ls Lora= gSA  vFkkZr ~ lglEcU/k Xkq.kkad   d k eku ewy fcUn qvksa vkSj iSeku s d s 
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ifj orZu  ds Å ij  fu HkZj  ugha d j r kA  bl r F; d h iqf"V  ge fu Eu  mn kgj .k d s } kj k 

d jsxsasA  

24-8-4 fLi;jeSu dh dksfV&vUrj fof/k 

 d kyZ fi;lZu  us n ks pj  ewY ;ksa d s chp ik; s t ku s okys  lEcU/k d ks Li"V  d jus d s 

fy, t ks lw= fn ;k] og g e Li"V  d j  pqd s gSaA  cqf )er k] lqUn jr k] LokLF; vkfn  ,sls 

r F; gSa ft Ugsa izR;{k : i ls vad ksa esa O;Dr  u gha fd ;k t k ld r kA  nwljs 'kCn ksa esa] ge  

d g ldr s gSa fd  Xq.kkRed r F;ksa d s chp  lEcU/k t ku us d s fy,  d kyZ fi;lZu  } kj k 

izfr ikfnr  lw= u gha yXk;k t k ld r kA  bu  Xq.kkRed  r F;ksa d s chp lglEcU/k Kkr 

d jus d s fy, izfl) lkaf[;d  pkYlZ ,MoMZ fLi;j eSu  us ,d  fof/k d k izfr ikn u  lu~ 

1 90 4 esa fd ;kA  mUgha d s u ke ij  bl fof/k d ks fLi;j eSu  d h d ksfV  vUrj  fof/k d grs 

gSaA  ,d  lkSUn ;Z izfr;ksfXr k esa eku k 1 0  izfr;ksxh HkkX ysr s gSa vkSj  r hu  fu .kkZ;d  gSaA   

fofHkUu  izfr ;ksfXr kvksa d ks Xq.k d h vf/kd r k d s vk/kkj  ij  ;s r hu ksa fu .kkZ;d  viu s < aX ls 

igyk] n wlj k] r hlj k - - - bR;kfn  Ø e izn ku  d jrs gSaA  bu  Ø eksa d s vk/kkj  ij gh ge 

lglEcU/k Xkqq.kkad    fu d kyr s gSaA  eku k ge ;g  t ku u k pkgrs gSa fd  bu  r hu  fu .kkZ;d ksa 

esa ls ,sls d kSu  ls n ks fu .kkZ;d  gSa ftu d k lkSUn ;Z&fu.kZ; yXHkX leku  gSA  ;g leL;k 

d kyZ fi;lZu  d s lw= ls gy u gha gks ld r hA  ge t kur s gSa fd  fo|kfFkZ;ksa d h ;ksx;r k 

d s t k¡p ds fy, ij h{kk i)fr  cu kbZ XkbZ gS] ft lesa f o|kFkhZ iz'u&i= d s mÙkj  fy[kr s gSa 

vkSj  bu  mÙkj &iqfLr d kvksa d ks ij h{kd ksa d s ikl Hkst  fn ;k t kr k gSA  ij h{kd  fu /kkZfjr 

vf/kd r e vad ksa esa ls izR;s d  mÙkj&iqfLr d k ij  vad n sr s gSaA  vad  nsu s d s fy, d ksbZ 

fu f”pr   ekin .M u gha gksr k ;|fi eksVs r kSj  ij  dqN fu nsZ'kksa d k ikyu  vo'; d ju k 

gksr k gSA  blh d kj .k ge lqurs gS fd  *eSu s d qN u gha fy[kk vkSj  cgqr  vPNs vad  feys^ 

r Fkk *eSu s cgqr  vPNk fy[kk vkSj  ir k u gha cgqr  d e vad  feysA^  ;g i)fr  n ks"kiw.kZ 

gksu s ds d kj .k vc XkzsM iz.kkyh  d ks yku s ij cy fn;k t k j gk gSA  ;ksx;r k d h t k¡p 

Hkh d kyZ fi;lZu  } kj k izfrikfn r  lw= ls B hd izd kj u gha gks ldr h] blds fy, Hkh blh 

fof/k d ks viu ku k pkfg,A  n ks ij h{kd ksa d h ;ksX;r k t k¡p d h lekur k ns[ku s ds fy, ge  

blh d ksfV  vUr j  fof/k } kjk lg&lEcU/k Xkq.kkad  fud kyr s gSaA  ;gk¡ Jsf.k;k sa d s in &ewY; 
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Kkr  u  gksa vkSj  mu d k Ø e ir k gks r ks Hk h ;g lglE cU/k Xkq.kkad  Kkr  fd ;k t k ld rk 

gSA 

 bl fof/k esa lcls igys X r Fkk y n ksu ksa Jsf.k;ksa d s in &ewY;ksa d ks vyx& vyx 

d ksfV &Ø e izn ku  fd , t kr s gSaA  bld s ckn  d ksfV &Ø e vUrj  Kkr  dj ds mld k oxZ 

fu d kyrs gSa vkSj  t ksM+ ysr s gSaA  fu Eu  lw= d k mi;ksx fd ;k t kr k gS % 

 
NN

D

−
−=

∑
3

2
6

1ρ  

t gk¡] ρ(rho) = Rank correlation 

D = Rank difference 

N = Number of pairs  

t c fdlh Js.kh esa n ks ;k n ks ls vf/kd  in ewY; cj kcj  vkd kj ds gksa r ks mu ds ewY; 

Ø e fud kydj vkSlr  fud kyk t kr k gS r Fkk ;gh vkSlr  Ø e izR;sd  in  ewY; ds vkXs 

j [k fn ;k t kr k gSaA  ,slk d jus ls Xyr h d h lEHkkouk j gr h gSA  bls lekIr  d jus d s 

fy, fu Eu  lw= d k iz;ksx f d ;k t kr k gS % 

 
NN

mmD

−

−+
−=

∑
3

32 ])(
12

1
[6

1ρ  

t gk¡ m ml d ksfV  vFkok d ksfV ;ksa d h ckj Eckjr k gS t ks ,d ls vf/kd  ckj  ?kfV r  gksr h 

gSA 

j s[kh; lglEcU/k Xkq.kkad    d h Hkk¡fr ] d ksfV  vUr j  lglEcU/k Xkq.kkad    d k eku  Hkh *&1 ^ 

ls *$1 ^ d s chp fLFkj  gksrk gSA  r d k eku  _.kkRed  vFkok /ku kRed gksu s ij pj ksa ds 

chp d k lEcU/k Hkh _.kkRed  vFkok /ku kRed gksr k gSA  r d k eku  ftr u k gh *$1 ^ 

vFkok *&1 ^ d s fu d V  gksXk mr u k gh pj ksa d s chp  d k lglEcU/k izcy gksXkk r Fkk r d k 

eku  ;fn 'kwU; gS vFkok 'kwU; ds fu dV  gS] r ks pj ksa d k lglEcU/k u X.; gksXkk vFkkZr~ 

lEcU/k pj  ,d  nwlj s ls Lor a=  gksaXksA  



प�रमाणा�मक 	व�धया ँ                                                                              MAEC104 

उ�तराखडं मु�त व�वव�यालय����������������������������������������������������������������������������������५८२�

mnkgj.k % 6 n ks v/;kid ksa } kj k 8  fo|kfFkZ;ksa d k ewY;kad u  u hps fn ;k Xk;k gS & 

fo|kFkhZ 1 2 3 4 5 6 7 8 

igyk v/;kid  8 7 3 6 4 1 5 2 

n wlj k v/;kid 5 8 1 6 4 2 7 3 

 

t gk¡ r d  8  fo|kfFkZ;ksa d s ewY;kad u  d k iz'u  gS] n ksu ksa v/;kid  fd l gn  r d  ,d  nwlj s 

ls lger  gS\gy & mi;qZDr  iz'u  esa n ks v/;kid ksa  } kj k fu /kkZfj r  *8 ^ fo|kfFkZ;ksa d h 

d ksfV ;ksa d ks izn f'kZr  fd ;k t kr k gSA  n ksu ksa v/;kid ksa d s ewY;kad u  esa leku r k d k ij h{k.k 

d jus d s fy, ge d ksfV &vUr j  lglEcU/k Xkq.kkad  d k eku  Kkr  dj sxsasA bld k lw= fu Eu 

izd kj  gS& 

 
NN

D
r

−
−=

∑
3

2
6

1  

bld h Xk.ku k d ks fu Eu  lkfj .kh d h lgk;r k ls n 'kkZ;k X;k gS & 

fo|kFkhZ Øe 
la[;k 

fu/kkZfjr dksfV dksfV vUrj 

igyk v/;kid nwljk v/;kid D D
2 

1 8 5 3 9 

2 7 8 &1 1 

3 3 1 2 4 

4 6 6 0 0 

5 4 4 0 0 

6 1 2 &1 1 

7 5 7 &2 4 

8 2 3 &1 1 

N = 8  2 0 
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lkfj .kh ls & 

 ∑ == 20,8 2DN  

lw= esa j [ku s ij  & 

 
504

120
1

)8512(

120
1

)88(

)20(6
1

3
−=

−
−=

−
−=r  

 76.0
21

16

21

5
1 ==−=  

24-8-5 laXkeh fopyu jhfr d Hkh&d Hkh gesa d soy ;g Kkr  dju k gksr k gS fd n ks 

lead ekykvksa esa  lglEcU/k fd l izd kj  d k gS & /ku kRed  gS ;k _.kkRed A  t c 

ge ;g n s[ku k pkgr s gSa fd  n ks pj  ,d  gh fn 'kk esa Xfr eku  gSa ;k foij hr  fn 'kk esa] r c 

ge laXkeh ;k lgXkeh fop yu  j hfr  d k iz;ksx d j rs gSaA  bl j hfr  d s vu qlkj  t c n ks 

lEc) pj  X vkSj  Y ,d gh fn 'kk esa  lkFk&lkFk Xeu  dj rs gSa ;k laXkeh ;k lgXkeh gSa 

r ks mu es /ku kRed  lg&lEcU/k gksr k gSA ;fn os foij hr fn 'kk esa Xkeu d jr s gSa ;k 

izfr Xkkeh gksrs gSa r ks mu es _.kkRed  lglEcU/k ik;k t kr k gSA 

 laXkkeh fopyu  j hfr  lglEcU/k Kkr  dju s d h lcls lj y j hfr  gSA  bl j hfr 

esa izR;sd  ewY; d h mlls fiNys ewY; ls r qyu k d h t kr h gSA  vr% blls vYid kyhu 

mPpkopu ksa esa lglEcU/k Kkr  gks t kr k gSA ij Ur q fopyu ksa d h fn 'kk ¼$ ;k &½ d ks gh  

/;ku  esa j [kk t kr k gS] mud s vkd kj  d h Xk.ku k u gha d h t kr hA  blfy, bl jhfr  } kj k 

d soy ;g ir k py t kr k gS fd  lglEcU/k fd l fn 'kk d k gS] mld h ek=k d k lgh 

vkHkkl u gha gksr kA  

fof/k & bl j hfr  } kj k lglEcU/k fud kyu s d h fu Eu  izfØ ;k gS & 

¼i½ X vkSj  Y Js.kh es a vyx &vyx izR;sd  ewY; d h r qyu k mlls fiNys ewY; ls 

d h t k,XhA ;fn  ewY; fiNys ewY; ls v f/kd  gS r ks mld k fopyu  ¼$½ gksXk] ;fn 

d e gS r ks ¼&½ vkSj  ;fn  leku  gS r ks ¼= ;k 0 ½A ;g /;ku  nsu s ;ksX; ckr  gS fd 

fopyu  d k d soy fpUg gh fy[kk t k,Xk mld h ek=k u ghaA  fopyu &;qxeksa d h 
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l[;k dqy in  ;qXeksa d h la[;k ls d e gksXh ¼n = N � 1½A  D;ksafd  igys in  

d k fopyu  u gha gksr kA   

¼ii½ X vkSj  Y d s r RlEokn h fopyu &fpUgksa d k Xqq.kk djd s /ku kRed  Xq.ku Qyksa d ks 

fXu  fy;k t k,XkA  ;g laXkeh fopyu ksa d h la[;k gSA  

¼iii½ fu Eu  lw= d k iz;ksx fd ;k t k,Xk & 

 






 −
±±=

n

nc
rc

2  

t gk¡] rc = laXkeh fopyu  Xkq.kkad   ds fy, iz;qDr  gqvk gSA 

 c  = laXkeh fopyksa d h la[;k gSA 

n  = fopyu &;qXeksa d h la[;k gS t ks in&;qxeksa d h la[;k ls 1  d e gSA (n 

= N � 1) 

lw= esa $ d k iz;ksx & lw= esa oxZewy fpUg ls igys vkSj  mlds vUn j  n ksu ksa LFkku ksa ij  

;k r ks $ d k fpUg iz;ksx fd ;k t k,Xk ;k n ksu ksa LFkk u ksa ij  & d k fpUg fy[kk t k,XkA  

;fn  ¼2c � n½ /ku kRed  gS r ks n ksu ksa LFkku ksa  ij  $ d k fpUg iz;qDr  gksXkA¼2c � n½ ds 

_.kkRed  gksu s ij n ksu ksa LFkku ksa esa ¼&½ fpUg d k iz;ksx gh vfu ok;Z gks t kr k gSA  ;fn 

,slk u fd ;k t k, r ks oxZewy fpUg ds vUnj  d h j kf'k _.kkRed  j gsXh vkSj  mld k 

oxZewy fu d kyu k vlEHko gksXkA 

mnkgj.k % 7 fu Eu  lead ksa ls laXkeh fopyu  j hfr  } kj k lglEcU/k Xkq.kkad  ifj d fyr 

d hft ,A 

ekg tu0 Qj0 ekpZ vizSy ebZ twu tqykbZ vX0 flr0 vDVw0 uo0  fnl0 

X 8 9 8 5 9 8 1 02 1 0
0 

1 0
5 

9 6 6 8 8 5 9 8 7 6 7 5 

Y 3 2 3 3 3 5 3 7 3 9 4 1 4 0 3 8 4 2 4 0 3 6 3 5 

gy & laXkkeh fopyu  Xkqq.kkad    d h Xk.ku k 
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ekg X Y fopyu ksa d k Xq.ku Qy 

t u oj h 8 9  3 2    

Qj oj h 8 5 & 3 3 $  & 

ekpZ 9 8 $ 3 5 $ $  

vizSy 1 02 $ 3 7 $ $  

ebZ 1 00 & 3 9 $  & 

t wu 1 05 $ 4 1 $ $  

t qykbZ 9 6 & 4 0 & $  

vXLr 6 8 & 3 8 & $  

flr Ecj 8 5 $ 4 2 $ $  

vDV wcj 9 8 $ 4 0 &  & 

u oEcj 7 6 & 3 6 & $  

fn lEcj 7 5 & 3 5 & $  

  n = 11   c = 8  

 






 −
+=

n

nc
rc

2  

 6742.04545.
11

5

11

1182
+==








=







 −×
+=cr  

vr % X vkSj  Y esa e/;e ek =k d k /ku kRed  lglEcU/k 

 24-8-6 U;wure oxZ jhfr   

;g cr yk;k t k pqd k gS fd  d kyZ fi;lZu  d k lglEcU/k&Xkqq.kkad   bl ekU;r k ij 

vk/kkfj r  gS fd  v/;;u  ds vUr XZr  pj ksa d s chp j Sf[kd  lEcU/k gksr k gSA  X v kSj  y d s 

chp bl j Sf[kd  lEcU/k d s v/;;u dju s d h j hfr;kas  esa ls ,d  j hfr  X ds eku ksa ds 
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laXr  y d s j Sf[kd  eku ksa d ks Kkr  dj u k gSA  ;g U;wu r e oXksZa d h fof/k } kj k Kkr  fd ;k 

t kr k gSA 

;g j hfr  U;wu r e oxZ&fof/k d s vu qlkj  [khaph Xk;h loksZRÑ "V  js[kk  ij  vk/kkf j r  gSA  

oLr qr% U;wu r e oxZ j s[kk] izlkekU; lehd j .kksa d h lgk;r k ls [khaph t ku s okyh ,d  

loksZi;qDr  vkad yu  js[kk gS ft lds n ks vfHky{k.k gk sr s gSa & 

¼d ½ voyksfd r  ewY;ksa ¼Y½ vkSj  mDr  j s[kk ls laXf.kr r Rlaokn h ewY;ksa ¼Yc½ d s 

fopyu ksa d k ;ksx 'kwU; gk sr k gSA  Σ(Y � Yc) = 0; 

¼[k½ bl js[kk ls laXf.kr  ewY;ksa d s voyksfd r  ewY;ksa ls fop yu ksa d s oXksZa d k t ksM+ vU; 

fd lh js[kk ls fu d kys X;s ,sls fopyu &oXksZa d s t ksM+ d h rqyu k esa U;wu r e gksr k gSA  ;gh 

d kj .k gS fd bls U;wu r e oxZ ifjd Yiu k d s v/khu  [khaph X;h loksZRÑ "V  j s[kk   d grs 

gSaA  Σ(Y � Yc)
2
 = U;wure 

U;wu r e oxZ j hfr  lglEcU/k Xqq.kkad    d k ifj d yu  dju s d h fu Eu kafd r  izfØ ;k gS & 

¼1½ loZizFke izlkekU; lehdj .kksa  } kj k Y  d s loksZi;qDr laXkf.kr  ewY; fud kys t krs 

gSaA  bu  ewY;ksa d k vkX.ku  fu Eu  izd kj  fd ;k t k,Xkk & 

¼d½ fu Eu  n ks izlkekU; lehdj .kksa } kj k �a� vkSj  �b� n ks v pj  ewY;ksa d k eku  fud kyk 

t k,Xkk & 

 ΣY = Na + bΣX     ..... (i) 

ΣXY = aΣX + bΣX
2
    ..... (ii) 

t gk¡ ij  ΣY, Y � Js.kh d s ewY;ksa d k ;ksx  gSA 

 ΣX, X � Js.kh  d s ewY;ksa d k ;ksx gSA  

 ΣXY, X vkSj  Y  ds r Rlaokn h ewY;ksa d s Xq.ku Qyksa d k ;ksx  gSA  

 ΣX
2
, X Js.kh  d s in &ewY;ksa d s oXkksZa d k t ksM+  gSA  

 N in &ewY;ksa d h la[;k gSA 
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a vpj &ewY; gS t ks j s[kk d s Y  vUr  [k.M ¼Y � intercept½ d ks O;Dr  d jr k gSA  ;g 

ewy fcUn q ¼0 ½ vkSj  Y v{k d s ml fcUn q d k vUrj  gS t gk¡ ls U;wu r e oxZ j s[kk 

vkj EHk gksr h gSA  r Fkk  

b vpj &ewY;] loksZi;qDr  j s[kk d s < yku  d k ladsr  fpUg gS t ks ;g Li"V  dj r k gS 

fd  X d h ,d  bd kbZ ds c< +us ¼;k ?kV u s½ ls loksZRÑ "V  js[kk fd r u h Å ij  ¼;k 

u hps½ d h vksj  t kr h gSA 

¼[k½ n ksu ksa lkekU; lehdj .kksa dk gy d jds izkIr  �a� vkSj  �b� d s ewY;ksa d ks lj y 

j s[kk ds lehd j .k ¼Y = a + bX½ esa vkfn "V  djd s Y d s loksZi;qDr  (Yc) ewY; 

laXf.kr  dj  fy, t k,axsA  

¼2½ Y ds okLr fod  ewY;ksa (Y) esa ls  r RlEcU/kh laXf.kr  ewY; ?kV kd j  fopyu  izkIr 

fd , t k,xsa A d = (Y � Yc) 

¼3½ fopyu ksa d s oXksZa d k t ksM+ Σ(Y � Yc)
2 Kkr  fd ;k t k,XkA 

¼4½ fu Eu  lw= } kj k mDr  fopyu  oXksZa d k ek/; fu d ky fy;k t k,Xkk & 

  
N

YY
S

c

y

∑ −
=

2
2 )(

   

Sy
2 loksZi;qDr  js[kk d k izlj .k gS ft ls *vLi"V hÑr izlj .k^ d gr s gSaA  ;g eki ge sa 

cr kr k gS fd  fd l va'k ;k  vu qikr  esa Y esa gksu s okys ifj orZu  X ds ifj or Zu ksa ls  izHkkfor 

u gha gksr sA  bl eki d k o xZewy ¼Sy½ vu qeku  d k izeki foHkze d gykr k gSA 

 












 −
=

∑
N

YY
S

c

y

2)(
 

¼5½ Y & Js.kh d k izlj .k  fu d kyk t k,XkA  ;g izeki fopyu  d k oxZ ¼σy
2½ gksr k gSA  

bls d qy izlj .k Hkh d grs gSaA 

 lw=ku qlkj  &  
N

YY
y

∑ −
=

2
__

2 )(
σ   ;k  

N

dy∑
2
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¼6½ vUr  esa] fu Eu  lw= } kj k lglEcU/k Xqq.kkad    fu d ky fy;k t kr k gS & 

 













−=

2

2

1

y

yS
r

σ
 

 







−=

dqy izlj.k

 izlj.kVhd`rvLi"
1   ;k  








−

VarianceTotal

Variance dUnexplaine
1  

or, 
2

2

2 1

y

yS
r

σ
−=   ;k  

VarianceTotal

Variance dUnexplaine
1 −  

r
2
Y ds d qy fopj .k d k og va'k gS t ks X esa gksu s ok ys ifj or Zu ksa d s d kj .k mRiUu  gksr k 

gSA  ;g fu 'p;u  Xkq.kkad  d gykr k gSA 

¼7½ bl j hfr  } kj k Xkq.kkad    dk cht Xf.kr h; fpUg ¼$ ;k &½ vpwj  ewY; b ds fpUg  

d s vu q: i gh gksr k gSA  ;f n  b ¼&½ esa gS r ks r _.kkRed  gksXkkA 

mnkgj.k%8fu Eu  lead ksa ls U;wu r e oxZ j hfr  } kj k lg&lEcU/k Xqqk.kkad  d k ifj d yu  

d hft , & 

X 1 2 3 4 5 

Y 338 180 142 184 166 

gy % U;wu r e oxZ j hfr  } kj k Y & laXkfB r  ewY;ksa d k ifj d yu   

ewY; ewY; X o Y      dh 
Xkq.kk 

X ds oxZ laXkf.kr ewY; 

X Y XY X
2
 a + bX = Yc

1 338 338 1 304 � (34 × 1) = 270 

2 180 360 4 304 � (34 × 2) = 236 

3 142 426 9 304 � (34 × 3) = 202 

4 184 736 16 304 � (34 × 4) = 168 

5 166 830 25 304 � (34 × 5) = 134 

ΣX=15 ΣY=1010 ΣXY=2690 ΣX
2
=55 ΣYc = 1010 
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n ksu ksa izlkekU; lehd j .kksa esa ewY; vk fn "V  dju s ij  & 

 ΣY = Na + bΣX     ;k    1010 = 5a + 15b  ... (i) 

ΣXY = aΣX + bΣX
2 ;k    2690 = 15a + 55b  ... (ii) 

lehdj .k (i) d ks r hu  ls Xqqk.kk d j us ij  r Fkk mls lehd j .k (ii) esa ls ?kV ku s ij & 

  2690 = 15a + 55b   �a� d k ewY; Kkr  d jus d s fy, �b� d k 

_3030 =_15a +_45b  ewY;] lehd j .k (i) esa j [kus ij  & 

� 340  =  10b   1010 = 5a + {15 × (�34)} 

∴ b = �34    1010 = 5a � 510 

     ∴ a = 304 

Sy
2 r Fkk σy

2 d k ifj d yu 

X ewy lead  laXf.kr  

ewY; 

Y o Yc

d k 

vUr j 

vUr j  

oxZ 

Y ds 

fopyu  

202
__

=Y

ls 

fopyu  oxZ 

2)( YY −  

X Y Yc Y � Yc (Y�Yc)
2

dyYY =− dy
2

1 338 270 +68 4624 +136 18496 

2 180 236 �56 3136 �22 484 

3 142 202 �60 3600 �60 3600 

4 184 168 +16 256 �18 324 

5 166 134 +32 1024 �36 1296 

N=5 ΣY=1010 Σ(Y-Yc)
2
 = 12640  Σdy

2
=24200
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vr % X  r Fkk Y  esa e/;e ek=k d k /ku kRed  lg&lEcU/k gSA 

24-9 lkjka'k   

t c n ks pj &ewY;ksa esa bl izd kj  d k lEcU/k gks fd  ,d  esa d eh ;k o`f) gksu s ls n wljs esa 

Hkh mlh fn 'kk e sa ;k foij hr  fn 'kk esa ifj or Zu  gksr s gksa  r ks os n ksu ksa lg&lEcfU/kr  d gykrs 

gSaA  blls ;g Li"V  gks  t kr k gS fd  n ks lEc) lead  Jsf.k;ksa  esa  lkFk&lkFk ifj or Zu 

gksu s d h izo`fÙk d ks gh lglEcU/k ;k lg&fopj .k d gr s gSaA 

 bls 
)(.)(

),(

YVarXVar

YXCov  } kj k ifj Hkkf"kr  fd ;k t kr k gSA 

 bls Kkr  dj us d s fy, *Xkq.ku&ifj ?kkr  lglEcU/k Xkq.kkad   ^ j hfr  ;k *d kyZ 

fi;lZu  d k lglEcU/k Xkqq.kkad ^ d h j hfr  d ks loksZÙke eku h t kr h gS D;ksafd  blls 

lglEcU/k d h fn 'kk vkSj  ek=k d k lar ks"ktu d  la[;kRed  eki Kkr  gks t kr k gSA 

 lEc) lead ekykvksa esa pj &ewY;ksa d s ifj or Zu ksa d h fn 'kk] vu qikr  r Fkk ekykvksa  

d h la[;k d s vk/kkj  ij  lglEcU/k d ks /ku kRed  r Fkk _.kkRed  cr k;k X;k gSA 
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vFkkZr ~ ge ;g d g ldr s gSa fd lglEcU/k d k lkekU; vFkZ gS] n ks lead &Jsf.k;ks esa 

d kj .k vkSj  ifj .kke d s vk/kkj  ij  ij Lij  lEcU/k d k ik;k t ku kA  bl n `f"V  ls 

lglEcU/k n ks lead ekykvksa d s ikj Lifj d  lEcU/k d h fn 'kk o ek=k  d k fo'ys "k.k r ks 

d jr k gS ysfd u lglEcU/k d h mifLFkfr ek= ls ;g fu "d "kZ u gha fu d ky ysuk pkfg, 

fd  n ksu ksa lEc) Jsf. k;ksa e sa vko';d  : i ls izR;{k d k;Z&d kj .k lEcU/k Hkh gSA 

 vr % fu"d"kZ d s : i esa ;g d gk t k ldr k gS fd lglEcU/k d h okLr fod 

t kud kj h d soy mld h mifLFkfr  ek= ls  u gha d h t k ld r h] t c rd  fd  n ksu ksa  lEc) 

ek=kvksa e sa izR;{k d k;Z&d kj .k lEcU/k d h t kud kj h u  izkIr  dj  yh t k;A  izks0 

ckfMaXVu  d k Hkh d gu k gS fd  ;fn  lHkh izek.k ;g lad sr  djr s gSa fd  n ksu ksa lEc} 

Jsf.k;ksa e sa lglEcU/k gS vFkok gks ld r k gS r ks Hkh m u  izek.kksa d h vR;Ur  lrd Zr kiwoZd 

t k¡p d h t ku h pkfg, r kfd fu "d "kZ Xyr  u  gks ldsaA  

24-10 vH;klkFkZ iz'u   

24-10-1 oLrqfu"B iz'u % 

¼A½ fuEufyf[kr esa ls dkSu lk lgh gS % 

 ¼d ½ lglEcU/k Xkq.kkad    

  ¼i½ ln k /ku kRed  gksr k gSA   ¼ii½ ln k _.kkRed  gksr k gSA 

  ¼iii½ ;k r ks /ku kRed  ;k _.kkRed  gks ld r k gSA 

  ¼iv½ bu esa ls d ksbZ u ghaA 

 ¼[k½ d kyZ fi;lZu  d k lglEcU/k xqq.kkad   d k lw= gSA  

  ¼i½  
yx

xy
r

σσ

∑
=   ¼ii½ 

∑ ∑

∑

×
=

22 yx

xy
r   

  ¼iii½ 
xN

xy
r

σ

∑
=   ¼iv½  

22

yx

xy
r

σσ

∑
=  

 ¼Xk½ d ksfV  lglEcU/k&Xkq.kkad    lw= } kj k Kkr  fd ;k t k ldr k gS %  
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 ¼?k½ lglEcU/k xq.kkad    d k /ku kRed  fpUg gksXk t c % 

  ¼i½ X d s eku  c< + j gs gks vkSj  y d s eku  ?kV  j gs gksA  

  ¼ii½ X vkSj  y n ksu ksa d s eku  c<+ j gs gksaA  

  ¼iii½ X d s eku  ?kV  j gs gks vkSj  y d s eku  c<+ j gs gksA  

  ¼iv½ X vkSj  y d s eku  esa d ksbZ ifj or Zu  u  gksA 

24-10-2  fjDr LFkkuksa dks Hkfj, % 

¼i½ t c n ks pj ksa ds eku  ,d gh fn 'kk esa lapfyr  gksr s gSa r ks lglEcU/k 

&&&&& d gk t kr k gSA 

¼ii½ t gk¡ la[;kRed  ekiu  d fB u  gksr k gS] lglEcU/k Xqq.kkad    &&&&& ls 

ifj d fyr  fd ;k t kr k gSA 

¼iii½ $ 1  &&&&& lglEcU/k gSA 

¼iv½ /ku  fpUg ladsfr d  dj rs gSa fd  lglEcU/k &&&&&& gSA 

¼v½ fopyu ksa d h fn 'kk d s ch p  lglEcU/k &&&&& fof/k ls fu d kyk t kr k 

gSA 

24-10-3 y?kq mÙkjkRed iz'u % 

¼i½ lglEcU/k ls vki D;k le>rs gSa\  mlds ekiu  d jus d h izeq[k fof/k;ksa 

d s u ke fyf[k,A 

¼ii½ d kyZ fi;lZu  ds lglEcU/k xq.kkad    d ks le>kb,A 
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¼iii½ laXkeh fopyu  xq.kkad    dks le>kb,A 

¼iv½ D;k n ks pj ksa d s chp lglEcU/k d kj .k&izHkko d k lEcU/k izdV  dj r k gS\ 

¼v½ d ksfV  lglEcU/k d ks ifj Hkkf"kr  d hft ,A  d ksfV  lglEcU/k Xqq.kkad    ¼rs½  

d s fy, fLi;j eSu  d k lw= fyf[k,A  

24-10-4 fucU/kkRed iz'u % 

¼i½ lglEcU/k d h vo/kkj .kk d k vFkZ ,oa egRo Li"V  d hft ,A  lglEcU/k 

Xqqk.kkad    d s eku  d k fu oZpu  vki fd l izd kj  d jsxsas\  

¼ii½ d kyZ fi;lZu  d s lglEcU/k&Xqq.kkad    d h ifj Hkk"kk n hft ,A ;g fd l ckr 

d ks ekius d k vk'k; d jr k gS\  ,d  lglEcU/k Xqq.kkad    fpUg vkSj 

ifj ek.k d k fu oZpu  vki fd l izd kj  dj sxsas\ 

24-10-5 la[;kRed iz'u % 

 ¼i½ fu Eu fyf[kr  vk¡d M+ksa d s fy , izd h.kZ vkjs[k cu kb, % 

    X  :  8    10    12    11    9    7    13    14    15    17    16 

      Y :  5     7      9      8     6    4    10     11    12    14    13 

  X vkSj  y d s chp lEcU/k d k o.kZu  Hkh d hft ,A 

¼ii½ fu Eu  vk¡d M+ksa ls ,d  lglEcU/k ys[kkfp= d h j puk d hft , vkSj  iwfr Z 
r Fkk ewY; lwpd kad ksa d s chp lglEcU/k ij  fV Ii.kh d hft ,A 

o"kZ       %  1 9 8 0     1 981     1 9 82     1 983     1 98 4    1 9 85 
iwfr Z lwpd kad  %   1 66      1 70      1 8 6      15 4      1 3 6      1 54 
ewY; lwpd kad  %   21 6      2 00      1 9 6      20 8      2 1 4      2 04 

¼iii½ fu Eu fyf[kr  vk¡d M+ksa ls X vkSj  y ds chp d kyZ fi;lZu  d k lglEcU/k 
ifj d fyr  d hft , % 

 N =13,  ΣX = 117, ΣX
2
 = 1313, Σy = 260, Σy

2
 = 6580, 

ΣXy = 2827 

¼iv½ fu Eu  vk¡d M+ksa ls d kyZ fi; lZu  d k lglEcU/k Xqq.kkad    ifj d fyr  d hft , 
% 

 X :  6     8     12     15     18     20     24     28     31 

 Y :  10   12   15     15     18     25     22     26     28 
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¼v½ fu Eu fyf[kr  vk¡d M+ksa ls laXkeh fopyu  Xqq.kkad    d h X.ku k d hft , % 
 ewY; %  3 68   28 4   385   3 61   3 47   38 4   395   4 03   400   3 85 
 vk;kr  %   2 2    21    2 4    20    2 2    26    2 4    29    28    2 7 

¼vi½ fu Eu  vk¡dM+ksa ls X vkSj  y esa U;wu r e oxZ fof/k ls lglEcU/k Xqq.kkad   
Kkr  d hft , % 

 X : 2 3 4 5 6 

 Y : 16 18 14 10 12 

24-11 vH;kl iz'uksa ds mÙkj % 

 1 ½ ¼d ½ ¼iii½ ¼[k½   ¼ii½ ¼X½   ¼iii½ ¼?k½ ¼ii½ 

 2 ½ ¼i½ /ku kRed ¼ii½ d ksfV &vUrj ¼iii½ iw.kZ ¼iv½ /ku kRed 

  ¼v½ laXkeh fopyu  

 5 ½ ¼i½  iw.kZ /ku kRed  lglEcU/k    ¼iii½ r = 0.81 

  ¼iv½ r = +0.96 ¼v½  rc = + 0.333 

24-12 lanHkZ XkzUFk lwph ,oa lgk;d ikB~; lkeXkzh % 

1 - caly] MkW0  ,l0  ,u0 ] ,oa vXkzoky] MkW0  Mh0  vkj0 ] ¼1 97 8 ½ lkaf[;dh ds ewy 

rÙo] f'koyky vXzoky ,.M d Eiu h] vkXkj kA 

2 - flag] ,l0  ih0 ] ¼199 7 ½ lkaf[;dh&fl)kUr ,oa O;ogkj] ,l0  pUn  ,.M d Eiu h 

fyfeV sM] u bZ fn YyhA 

3 - voLFkh] t h0  Mh0 ,oa fuXe] lq/khj  d qekj ] ¼2 00 7 ½ lkaf[;dh; fo'ys"k.k] Hkkjr 

cqd  lsUV j ] y[ku Å A 

4 - u kXkj ] d Syk'k u kFk] ¼20 05 ½ lkaf[;dh ds ewy rRo] fe u k{kh izd k'ku ] esj B A 

5 - Goon, Gupta and Dasgupta, A Fundamental of Statistics, 

Volume � I, The World Press Private Limited. 
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bdkbZ % 25 vkUrjXk.ku ,oa ckg~;Xk.ku 

 

25-1 izLrkouk 

25-2 mn~ns'; 

25-3 ifjHkk"kk 

25-4 ekU;rk;sa 

25-5 mi;ksfXkrk@egRo 

25-6 vkUrjXk.ku ,oa ckg~;Xk.ku dh ifj'kq)rk 

25-7 vkUrjXk.ku ,oa ckg~;X.ku dh fof/k;k¡ 

25-7-1 fcUnq js[kh;  fof/k 

25-7-2 vkUrjXk.ku rFkk ckg~;Xk.ku dh chtXkf.krh; fof/k;k¡  

25-8 lkjka'k 

25-9 vH;klkFkZ iz'u 

25-10 vH;klkFkZ iz'uksa ds mÙkj 

25-11 lanHkZ xzUFk lwph@mi;ksxh ikB~; lkeXkzh 
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25-1 izLrkouk   

 lkekU;r ;k t ks lkaf[;d h; vk¡d M+s feyr s gSa os fofHkUu  izd kj  ds gksr s gSa lead  
Js.kh iw .kZ u gha gksr h gSA   lkaf[;d h; fo'ys"k.k d j rs le; d Hkh&d Hkh ;g n s[ku s esa vkr k 
gS fd izLrqr lead  Js.kh iw.kZ u  gksd j viw.kZ gksr h gS vFkkZr ~ Js.kh ds d qN ewY; fd Ugha 
d kj .kksa ls vKkr  cu s j grs gSaA  ,slk gk s ld r k gS fd ml vof/k d s fy,  lead  miyC/k 
gh u  gksa] ,slk Hkh gks ldrk gS fd  vk¡dM+ksa d k bdV ~Bk dj u k bru k [kphZyk r Fkk t fV y 
gks] t Sls t u x.ku k d ks gh yhft , Hkkj r o"kZ esa t u x.ku k   d k d k;Z 1 0  o"kksZa d s vUr j ky 
ij  fd ;k t kr k gS] bld k d kj .k ;g gS fd  n s'kO;kih Lr j  ij  tu x.ku k dk d k;Z 
vR;f/kd  [kphZyk gS & blds fy, fo'kky ek=k es a  lax.kd ksa] fo'ks"kKksa] lalk/ku ksa dh 
vko';d r k gksr h gSA  bld s vfr fj Dr  tu x.ku k ls gesa br u h cM+h la[;k esa o`gn ~ izd kj 
d s vk¡d M+s izkIr gksr s gSa fd bud k fo'ys"k.k dju s esa ¼d EI;wVj ksa d h lgk;r k ysus ij Hkh½ 
izpqj  le; yxr k gSA  mi;qZDr  O;k[;k ls Li"V  gks t kr k gS fd  ;g d k;Z fuf'pr  gh 
izR;sd  o"kZ d ju k laHko u gha  gSA  ,slh fLFkfr  e sa fof HkUu  n l&o"khZ; le;kof/k;ksa d s vUn j 
fd lh o"kZ d h tu la[;k vu qekfur  dju s d h vko';d r k iM+u s ij  ge vUr jx.ku  d h 
lgk;r k ysr s gSaA 

 vFkkZr ~ d qN lqfu f'pr  ekU;r kvksa ,oa lhekvksa d s vUr xZr  Kkr  lead ks ds vk/kkj  
ij  lead&Js.kh d s chp fd lh vKkr  ewY; d k loksZÙke lEHkkO; vu qeku  yxkus d h fØ ;k 
d ks vkUrj x.ku  d grs gSaA  mn kgj .k d s fy,] ;fn  gesa 1 9 71 ] 1 981 ] 199 1 ] 20 01 ] 2011 
d h t ula[;k n h gks vkSj 20 06  d h tu la[;k d k vu qeku yxku k gks r ks ;g leL;k 
vkUr j x.ku d h leL;k gksxhA miyC/k Kkr  lead ksa d s vk/kkj  ij  lead  ekyk d s bu 
vKkr  j kf'k;ksa d s lkaf[;d h; vu qeku  Kkr  dj us d h fØ ;k d ks ge vkUr j x.ku  r Fkk 
ckg~;x.ku  d grs gSaA  t c ge d qN fu f'pr  ifj dYiu kvksa r Fkk ekU;r kvksa ds vUr xZr  
lead  ekyk d s Kkr  leadksa d s vk/kkj  ij  lead  Js.kh ds Hkhr j  ds fd lh vKkr  lead 
d k lEekd  loksZÙke vuqeku  d jr s gSa r ks bl fØ ;k d ks ckg~;x.ku d grs gSa] oLr qr % n ksu ksa 
d h fØ;k,a Kkr  lead ksa ds vk/kkj  ij lead ekyk ds vKkr  lead ksa d s vu qeku  d h fØ ;k,a 
gSa vkSj  lkaf[;d h; n`f"Vd ks.k ls n ksu ksa fØ ;kvksa esa fo'ks "k vUr j  u gha gksr k] t Slk ge vkxs 
n s[ksaxs] n ksu ksa d s lEcU/k es a ,d  gh lkaf[;d h; fof/k dk iz;ksx fd ;k t kr k gSA  bl izd kj  
vkUr j x.ku  vkSj  ckg~;c.ku esa ekSfyd  vUr j  ;g gS fd  igys ge pj &ewY; d h n h gqbZ 
lhekvksa d s vUr xZr vKkr ewY; d h x.ku k djr s gSa vkSj  ckg~;x.ku  esa bu  lhekvksa d s 
ckgj  fdlh ewY; d h x.ku k d h t kr h gSA  fu Eu  mn kgj .k ls bu  n ksu ksa fØ;kvksa d k 
vUr j  Li"V  gks t k,xk & 

Hkkjr dh tula[;k 

t u x.ku k o"kZ   % 1 94 1 1 95 1 1 96 1 1 97 1 1 98 1 1 99 1 

t ula[;k ¼dj ksM+ksa e sa½   % 3 1-9 3 6-1 4 3-9 5 4-8 6 8-3 8 4-6 
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 mi;qZDr  lkj .kh esa fn ;s x, t ula[;k esa lead ksa d s vk/kkj  ij dqN ekU;r kvksa ds 
vUr xZr  ;fn  gesa 1 94 1 vkSj  1 991  d s chp ds fd lh o"kZ t Sls 194 7 ] 197 5 ;k 1 98 6 esa 
Hkkj r  d h tu la[;k d k loksZÙke vu qeku  izkIr  dj u k gks r ks lEcfU/kr  fØ ;k vkUr j x.ku 
d gyk,xhA  blds foij hr ] miyC/k vk¡dM+ksa d s vk/kkj  ij  1 939  ¼1 941  ls igys½ ;k 
1 99 9  ;k 2 011  ¼19 91  ds ckn  ds fd lh o"kZ½ d s fy, t ula[;k d k loksZi;qDr vu qeku  
yxku s d h fØ ;k d ks ckg~;x.ku  d gk t k,xkA  lkaf[;d h; n `f"V d ks.k ls vkUr jx.ku  o 
ckg~;x.ku  d k vUr j  d ksb fo”ks"k egÙo u gha j [kr k D;ksafd  n ksu ksa fØ ;kvksa d s fy, ,d 
lh j hfr ;ksa d k gh iz;ksx f d ;k t kr k gSA 

 ;fn  gesa n ks pj&ewY;   x vkSj y fn , gks r Fkk y = f(x), t gk¡ x Lora= 

pj &ewY;   vkSj  y vk fJr  pj &ewY;   gSA  fd lh f u f'pr  vUr j ky esa x d s d qN ewY;k sa 

d s lkis{k y d s ewY; fn ;k gksa v kSj  ;fn  ge x d s fd lh ewY; t ks blh vUr j ky esa  gks]  d s 

lkis{k y d k ewY; Kkr d ju k pkgsa r ks ;g fØ ;k iwoZ fu /kkZfj r ekU;r kvksa d s vUr xZr 
xf.kr h; lw=ksa d h lgk;r k ls d h t k,xhA  blh fØ;k d ks vkUr j x.ku d grs gSaA  ;fn 

ge x d s fd lh ewY;] t ks vUr j ky ds ckgj  gks] d s lkis{k y d k ewY; Kkr  dj sa r ks ;g 
fØ ;k ckg~;x.ku d gykr h gSA  vkUr j x.ku  ,oa ckg~;x.ku  ds } kj k ge fdlh pj  d k 
okLr fod  ewY; Kkr  u gha d jrs cfYd  bld s lfUudV  eku  d k vu qeku  yxkrs gSaA  ; g  
vkd yu  d h izfØ ;k lkaf[;d h; fo'ys"k.k esa cgqr  egRoiw.kZ gS vkSj  vxzfyf[kr  ekU;r kvksa 
ij  vk/kkfj r  gSA 

25-2 mn~ns'; 

 d qN lqfu f'pr  ifjd Yiu kvksa d s vUr xZr ] Kkr  lead ksa d s vk/kkj  ij  lead &Js.kh 
d s chp fd lh vKkr  ewY; d k loksZÙke lEHkkO; vu qeku  yxku k ;k miyC/k lkaf[;d h; 
r F;ksa d s vk/kkj  ij ] fo'ks"k  ifj d Yiu kvksa d s v/khu  f d lh Hkkoh lead  ds iwokZu qeku  izkIr 
d ju kA 

25-3 ifjHkk"kk   

¼i½**,d  lkaf[;d h; vu qeku] vPNk gks ;k cqj k] B h gks ;k xyr ] ij Ur q izk;% izR;sd  n 'kk 
esa og ,d  vkd fLed  izs{kd d s vu qeku  ls vf/kd  B hd gksxkA^ ^& Mk0  ,0  ,y0  okmys  

¼ii½ **fd Ugha fu f'pr  ekU;r kvksa  d s vUr xZr  ek=kvksa ds lokZf/kd lEHkkO; vu qeku 
yxku s d h r du hd  d ks vkU r j x.ku  d gr s gSaA^^& izks0  Mh0  ,u0  ,Ygkal 

¼iii½ **n ks vUr  fcUn qvksa ds chp d s fLFkr  ewY;ksa d ks Kkr  d jus d h fØ ;k vkUrj x.ku 
r Fkk bu n ksu ksa fcUnqvksa d s ckgj  d s ewY;ksa d ks Kkr dj us d h fØ ;k d ks ckg~;x.ku  d grs 
gSaA& MCY;w0  ,e0  gkiZj 
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25-4 ekU;rk,a   

Å ij n h x;h ifj Hkk"kk ls Li"V  gS fd  bud h fØ ;k d qN ekU;r kvksa o ifjd Yiu kvksa ij 
fu HkZj  dj r h gS ftu ds vHkko esa vKkr  ewY;ksa d k vu qeku yxku k lEHko u gha gks ikr kA  
;g ekU;r k,¡ fu Eu fyf[kr  gS % 

¼v½ vkdfLed mrkj&p<+ko u gksuk  

vkUr j x.ku o ckg~;x.ku d h igyh ekU;r k ;g gS fd fopkj .kh; vof/k d s fofHkUu 
lead ksa esa d ksbZ vizR;kf'kr  ifj orZu vFkkZr ~ vR;f/kd of̀) ;k vR;f/kd d eh u gha gqbZ gSA  
lj y 'kCn ksa esa] fopkj k/khu vof/k ,d lkekU; vof/k gS vkSj  bl vof/k esa lead ksa d h 
izo`fÙk fu ;fer  vkSj  fuj Ur j  gS vFkkZr ~ bl vof/k esa fd lh izp.M mFky&iqFky ;k 
ifj orZu  d k vuqHko u gha gksr kA  mn kgj .k d s fy,] ;fn  gesa 1 961 ] 197 1 ] 19 81  vkSj 
1 99 1 d s fd lh u xj  esa fn , gq, tu la[;k&lead ksa ds vk/kkj  ij mld h 19 88  d h 
t ula[;k d k vkUr j x.ku dj u k gks] ;k 200 1 ds fy, iwokZu qeku  yxku k gks r ks ;g 
eku u k iM+sxk fd  mDr  o"kZ izlkekU;  Fks vkSj  ck<+] ;q)] vd ky] 'kj .kkfFkZ;ksa d k Hkkj h 
la[;k esa vkxeu  vkfn  d kj .kksa ls mu  o"kksZa d h t ula[;k esa ,d n e d ksbZ cgqr  vf/kd 
d eh ;k o`f) u gha gqb FkhA  

¼c½ ifjorZuksa esa ,d:irk ;k fu;ferrk dk ik;k tkuk  

 n wlj h ekU;r k ;g gS fd  lead ksa esa gksu s okys ifj or Zu  izR;sd  vof/k esa fu ;fer 
: i ls r Fkk yxHkx leku nj  ls gksr s gksa vFkkZr ~ bl vof/k esa t ks ifj orZu gksr s gSa os 
leku  gSA  mi;qZDr  mn kgj.k eas gekj h ;g Hkh ekU;r k j gsxh fd  1 988  ls igys d s r Fkk 
ckn  ds o"kksZa esa  t u la[;k yxHkx ,d  gh leku  xfr  ls yxkr kj  c<+ j gh gSA 

¼l½ in&Jsf.k;ksa esa ikjLifjd lEcU/k   

;g Hkh vko';d  gS fd  n ksu ksa in &Jsf.k;k¡ ij Lij  lEcfU/kr  gks ft lesa ,d  Lora= Js.kh 
gks r ks n wlj h ml ij  vkfJr  gksA 

25-5 mi;ksfxrk@egÙo   

fd lh lead  ekyk d h vKkr  j kf'k;ksa d s vkUr j x.ku  o ckg~;x.ku  ;k iwokZu qeku  d k 
egÙo vu sd  fo"k;ksa esa f n [kk;h iM+r k gS ij  vFkZ'kkL=] O;kikj ] r Fkk O;olk; r Fkk 
t u kafd d h d s {ks= esa bu d k fo'ks"k egÙo gSA  vKkr  j kf'k;ksa d s vkUr jx.ku  ;k 
ckg~;x.ku  d h vko';dr k gesa fu Eu  ifj fLFkfr ;ksa es a gks r h gSa & 

¼i½ dsUnzh; izo`fÙk dh eki & t c lkaf[;d h; vk¡dM+s oxkZUrj  r Fkk oxZ vko`fÙk ds 
: i esa miyC/k gksa  r ks ekf/ ;d k r Fkk Hkwf;"Bd  d h x.ku k ds fy, vkUr j x.ku  d h fof/k 
d k iz;ksx vko';d  gks t kr k gSaA  bl izd kj  d h fØ ;k d qN fu f'pr  ifjd Yiu kvksa ds 
vUr xZr  d h t kr h gSA 
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¼ii½ e/;orhZ o"kksZa ds fy, vuqeku & vkUrj x.ku  fof/k d k iz;ksx e/;or hZ o"kksZa vFkkZr ~ 
,d f=r  lead ksa d s chp dh fd lh vof/k ls lEc) lead ksa d k vu qeku yxku s d s fy, 
fd ;k t kr k gSA  mn kgj .kkFkZ] Hkkj r  esa t u x.ku k izR;sd  n 'kd  ¼10  o"kksZa½ esa ,d  ckj  dh 
t kr h gSA  pwafd  vR;f/kd O;; ds d kj .k tu x.ku k d k d k;Z izfr o"kZ u gha fd ;k t k 
ldr k] vr% tu x.ku kvksa d s miyC/k lead ksa d s vk/kkj  ij  fofHkUu e/;or hZ o"kksZa  d h 
t ula[;k d k vuqeku  vkUrj x.ku  } kj k yxk fn ;k t kr k gSA 

¼iii½ leadksa dk u"V gksuk ;k [kks tkuk & d Hkh&d Hkh ,d f=r  lead ksa esa ls d qN 
vko';d  lead  [kks t krs gS ;k u "V  gks t krs gS vkSj  mu d k n qckj k lad yu  djuk ;k r ks 
vR;f/kd  d fBu  gksr k gS ;k vlEHkoA  ,slh n 'kkvk sa e sa]  miyC/k 'k s"k lead ksa d s vk /kkj  ij 
fj Dr  LFkku ksa d h iwfr Z vkUrj x.ku  } kj k d h t k ldr h gSA 

¼iv½ leadksa dk vHkko ;k vi;kZIrrk & dqN n 'kkvksa esa Hkwr d kyhu  lead  ;k r ks ,d= 
gh u gha fd , t kr s ;k ;fn ,d = Hkh fd ;s x, gks r ks  os lgh ifj .kke fu d kyus d s fy, 
loZFkk vi;kZIr  gksr s gSaA  bl vHkko  ;k vi;kZIr r k   d h iwfr Z vkUrj x.ku  } kj k 
loksZi;qDr  vu qeku  yxkd j d h t kr h gSA 

¼v½ Hkkoh vuqeku & le;&le; ij vkfFkZd ] O;kolkf;d  ,oa j ktd h; {ks=ksa esa  
fofHkUu  mn ~n s';ksa d s fy, H kwr d kyhu  o or Zeku  miyC/k lkexzh ds vk/kkj  ij  ckg~;x.ku 
d h j hfr  } kj k Hkfo";d kyhu led ksa d s iwokZuqeku yxku s iM+r s gSaA  fo'ks"k : i ls vkfFkZd 
fu ;kst u  esa ckg~;x.ku  d h j hfr  d k d kQh iz;ksx fd ;k t kr k gSA 

¼vi½ rqyukRed v/;;u gsrq & t c d Hkh d qN leL;kvksa ls lEcfU/kr  fofHkUu ns'kksa d s 
lead  vyx&vyx d kyksa d s fy, miyC/k gksa r ks  mu d k r qyu kRed  v/;;u  dj uk 
lEHko u gha gks ikr k gSA  vr % ,slh fLFkfr  esa lead ksa d ks r qyu k;ksX; cu kus d s fy, 
vkUr j x.ku  o ckg~;x.ku d k lgkj k ysu k iM+r k gSA  mn kgj .k d s fy, v esfj d k esa 
t u x.ku k 1 980  esa vkSj  Hk kj r  esa 1 98 1  esa d h x;hA   pawfd  n ksu ksa n s'k ksa d s t u x.kuk 
lead ksa d h vof/k vyx&vyx gS blfy, rqyu k d ju s ds fy, ;k r ks Hkkj r  d h 1980 
d h tu la[;k d k vkUrj x.ku  dj u k gksxk vFkok vesfj d k d h 19 81  d h t ula[;k d k 
ckg~;x.ku  dju k gksxkA  

¼vii½ LFkku lEcU/kh ek/;ksa dk fu/kkZj.k & ,d vfofPNUu  Js.kh] Hkwf;"B d ] e/;d k vkfn 
LFkkfu d  ek/;ksa d s ewY;ksa d k fu /kkZj .k d jus d s fy, Hkh  vkUr j x.ku  j hfr  d k iz;ksx fd ;k 
t kr k gSA 

 fu Eu kafd r  ifj fLFkfr ;ksa esa H kh vKkr  j kf'k;ksa d ks Kkr  d jus d s fy,  vkUr j x.ku 
r Fkk ckg~;x.ku  rdu hd  dh vko';d r k iM+r h gS & 

¼v½ gks ld r k gS fd  ge n ks n s'kksa d h izxfr  d k fo”ys"k.k d j  j gs gksa ij  n ksu ksa d s 
,d  le;kof/k ls lecfU/kr  vk¡d M+s u  miyC/k gksa] ,s lh fLFkfr  esa r qyu kRed  v/;;u  ds 
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fy, ;g vko';d  gS fd  nksu ksa d s lEcU/k esa vk¡d M+s , d  gh lek;kof/k ls lEcfU/kr  izkIr 
fd , t k,¡A  eku  yhft , ge Hkkj r  d s vkS|ksfxd  mRikn u  d h r qyu k t kiku  d s lkFk 
d ju k pkgr s gS ij  Hkkjr  esa miyC/k vk ¡d M+k 1 98 5  d k gS] ij  t kiku  d k vk¡d M+k 1 987 
d k gSA  ,slh fLFkfr  esa r qyu kRed  v/;;u  ds fy, ;g vko';d  gS fd  ge Hkkj r h; 
vk¡d M+ksa d s vk/kkj  ij  1 98 7 d s vk¡d M+s d k vkUr j x.ku d jsaA  

¼c½ n s'k d h 1 1oha ;kst u kvksa d h : ij s[kk r S;kj  d ju s d s fy, ;g vko';d  gS fd 
;kst u k cu kus ls lEcU/kh Hkkoh vk¡d M+s Kkr  gksa] bu vKkr  lead ksa d s Kku  d s fcu k 
;kst u k,a u gha cu k;h t k ld r hA 

 vkUr j x.ku o ckg~;x.ku  d h fØ ;kvksa d k lHkh {ks=ksa esa vR;f/kd  egÙo gSA  bu 
fof/k;ksa } kj k izkIr  vkdyu ksa d k iz'kkld ksa] O;kikfj ;ksa] lekt 'kkfL=;ksa] vFkZ'kkL=h]  
fu ;kst u&fo'ks"kK] j kt u hfr K] “kkld ] lekt &lq/kkj d  r Fkk oSKkfud ksa d s fy, cM+k 
O;kogkfj d  egÙo gSA  m|ksx ,oa O;kikj  vu qeku ksa ij  vk/kkfj r  gksr s gSaA  fo 'olu h; 
vu qeku  yxkus d s fy,  m |ksxifr ;ksa ,oa O;kikfj ;ksa } kj k vkUrj x.ku  oa ckg~;x.ku  d k 
iz;ksx fd ;k t kr k gSA  ,d  foÙkea=h vius ct V lq>koksa r Fkk vu qeku ksa d ks bUgha 
vkd yu ksa ds vk/kkj  ij  cu kr k gSA  blh izd kj  ckg~;x.ku  d k Hkh O;kikfjd  iwokZu qeku   
esa cgqr  vf/kd  egÙo gSA 

25-6 vkUrjx.ku ,oa ckg~;x.ku dh ifj'kq)rk  

 vkUr j x.ku o ckg~;x.ku d h fØ;k,a mi;qZDr n ks egÙoiw.kZ ekU;r kvksa d s vk/kkj 
ij  d h t kr h gSA  vr % mu ds } kj k Kkr  vuqeku  ;Fkksfpr  : i ls gh ifj 'kq) gksr s gSaA  
ij Urq ;g /;ku j [ku k pkfg, fd  os vu qeku&ek= gSA  vr % os okLr fod  lead ksa d h Hkk¡fr  
ifj ”kq) u gha gks  ld rsA  ;fn  vk/kkj Hkwr  ekU;r k,¡ iwj h u gha gksr h r ks vkUr j x.ku  o 
ckg~;x.ku  } kj k izkIr  lEHkkO; vu qeku  Hkh HkzekRed  vkSj  v'kq) gksr s gSaA  

Mk0  ckmys d s vu qlkj  vkUr j x.ku  d h ifj 'kq)r k fu Eu  n ks ckr ksa ij  fu HkZj  gS & 

¼i½ leadksa ds lEHkkO; mPpkopuksa dk Kku & fn , gq, lead ksa ls gksu s okys 
mr kj &p<+ko d s lEcU/k esa ft ru h vf/kd  t kud kj h gksxh] vkUr j xf.kr  ewY;ksa esa mr u k 
vf/kd  ;FkkFkZr k o fo'olu h;r k d k va'k gksxkA   ; fn  Kkr  lead ksa esa yxH kx  fu ;fer 
: i ls mPpkopu  gksr s gSa r ks vKkr  ewY; d k vu qeku Hkh ;FkklEHko ifj 'kq) gksr k gSA 

¼ii½ leadksa ls lEcfU/kr ?kVukvksa dk Kku & ;fn  lkaf[;d h d ks miyC/k lead ksa ij  
izHkko Mkyus okyh egÙoiw.kZ ?kVu kvksa d k Hkh ;Fks"V  Kkr  gS] r ks og lHkh r F;ksa d ks /;ku 
esa j [krs gq, vkUrj xf.kr  ewY;ksa esa vko';d  la'kks/ku  d jds mUgsa vf/kd  'kq) cuk ldr k 
gSA  mn kgj .kkFkZ] 194 7 esa Hkkj r d h tu la[;k d k vkUr j x.ku  d jrs le; ns'k d s 
foHkkt u  d s d kj .k mRiUu  ?kVu kvksa ¼t Sls 'kj .kkfFkZ;ksa d k Hkkj h la[;k esa vku k] 
lkEizn kf;d  n axs vkfn ½ d s vk/kkj  ij  vu qekfur  la[;k esa vko”;d  la'kks/ku  d j n sus ls 
mld h 'kq)r k vf/kd  gks t k,xhA 
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 mi;qZDr  n ks ckr ksa d s vfr fj Dr  vkUr j xf.kr ewY;ksa d h ;FkkFkZr k cgqr dqN 
mi;qDr  j hfr  ds iz;ksx ij  Hkh fu HkZj  d jr h gSA  vr % mi;qDr  j hfr  d k pqu ko cgqr 
egÙoiw.kZ gSA 

25-7 vkUrjx.ku ,oa ckg~;x.ku dh fof/k;k¡   

 vkUr j x.ku ,oa ckg~;x.ku d h fof/k;ksa d ks eq[; : i ls n ks Hkkxksa esa ck¡V k t k 
ldr k gS & 

¼i½ fcUn q js[kh; ;k xzSfQd  fof/k ¼Graphic Method½ 

¼ii½ cht xf.kr h; fof/k;k¡ ¼Algebraic Method½ 

25-7-1 fcUnq js[kh; ;k xzSfQd fof/k   

vkUr j x.ku ,oa ckg~;x.ku d h ;g lcls lj y j hfr gS vkSj  lc izd kj  ds lead ksa ij 

ykxw gksr h gSA   Lor a=  pj  ewY; ¼x½ d ks  X v{k ij  izn f'kZr  fd ;k t kr k gSA  j s[kk fp=  

ij  fcUn q  dj  fy;s t krs gSa vFkkZr ~ x d s lkis{k fn , gq, y d s ewY;ksa d ks izkafd r  d j fy;k 

t kr k gS vkSj  bu  fcUn qvksa d ks feyk fn ;k t kr k gSA  x d s ft l ewY; d s lkis{k y d k 
ewY; Kkr  d ju k gks] ogk¡ ls ,d  yEc ml oØ  ij  Mkyk t kr k gS t ks fcUn qvksa d s feyku s 

ls izkIr  gqvk gSA  ;g yEc  oØ  d ks ft l fcUn q ij  dkV s ogk¡ ,d  yEc Y v{k ij  Mkyk 
t kr k gS vkSj  bl ewY; d h x.ku k d j  yh t kr h gSA  ;gh vHkh"V  vkd yu  gSA 

 ckg~;x.ku  djr s le; oØ d ks vkxs c< +k;k t kr k gS vkSj  fQj  x ds ft l ewY; 

d s lkis{k y d k ewY; Kkr d ju k gks] ogk¡ ls bl oØ  ij  yEc Mkyk t kr k gSA  bl 
fof/k esa ckg~;x.ku  d h vis{kk vkUr j x.ku  vf/kd  'kq)rk ls izkIr  fd ;k t kr k gSA 

 u hps fn ;s x;s ,d  mn kgj .k d s } kj k bls vkSj  Li"V  fd ;k x;k gSA 

mnkgj.k % 1u hps n h x;h lkfj .kh esa Hkkj r  esa t u x.ku k ds ifj .kke fn , gq, gSa ft ld s 
vk/kkj  ij  1 975  d h tu la[;k d k vkUr j x.ku  r Fkk 1 99 5  d h tu la[;k d k ckg~;x.ku 
Kkr  d hft ,A 

t u x.ku k o"kZ   1 93 1 1 94 1 1 95 1 1 96 1 1 97 1 1 98 1 1 99 1 

t ula[;k ¼fefy;u  esa½  2 79 3 19 3 61 4 39 5 48 8 63 8 44 

gy & Å ij  n h x;h lkfj .kh esa fofHkUu  t u x.kuk ls lEcfU/kr  o"kksZa ls lEcfU/kr 
t ula[;k n h x;h gS] ft ld s vk/kkj  ij gesa 1 975  o"kZ ds fy, t ula[;k d k vkUr j x.ku 
r Fkk 1 995  o"kZ ds fy, t u la[;k d k ckg~;x.ku  dju k gSA  lkfj .kh esa *o"kZ^ Lor a= pj 

r Fkk mlls lEcfU/kr  t ula[;k vkfJr  pj  gSA  Lor a= pj  ;k o"kksZa d ks X v{k ij 

izn f'kZr  fd;k x;k r Fkk vkfJr  pj ksa d ks Y v{k ij  izn f'kZr  fd ;k x;k gSA  X ls 
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lEcfU/kr  pj ksa d ks xzkQ ij vafd r  dj ds ab oØ  izkIr  d h x;h gS t ks fofHkUu o"kksZa ls 
lEcfU/kr  t u la[;k izn f'kZr d j  j gh gS] t Slk & 

 

 vc iz'u  ds vu qlkj  gesa 19 75  ls lEcfU/kr  tu la[;k d k vkUr j x.ku  d ju k gSA  

lcls igy s ge  X v{k ij  1 9 75  o"kZ Kkr  d jsaxs] ml d s ckn  1 97 5  ls lEcfU/kr  fcUn q ls 

Å ij  yEc v{k ds leku kUr j .k ,d  lh/kh j s[kk [khpsaxs t ks ab d ks c fcUn q ij  d kVr h gSA  

c fcUn q gh 1 97 5  ls lEcfU/kr  fcUn q gS ft lls gksd j ab xqt jr h gSA  vc ;f n  ge c

fcUn q ls Y v{k ij  yEc Mkysa r ks ge sa 1 9 7 5  ls lEcfU/kr  Kkr  gks t k,xh] t ks &&&& gSA 

 blh izd kj ;fn gesa 19 95  d s fy, tu la[;k ckg~;x.ku  d ju k gks r ks ge lcls 

igys X v{k ij  1 9 95  Kkr d j saxs t gk¡ ls ,d  lh/kh j s [kk yEcor ~ Å ij  [khpsaxs  r Fkk ab

d ks c<+ku s esa t ks ml yEcor ~ js[kk d ks d ij  d kVr h gSA  d ls Y v{k ij yEc [khapd j 
1 99 5  d h tu la[;k Kkr  dj  ysaxs t ks &&&&& gSA 

 ;gk¡ ,d  ckr  vkSj  mYys[ku h; gS fd  ;fn  vk¡dM+s vfofPNUu  Js.kh ;k oxkZUr j  d s 

: i esa gks r ks e/; fcUnqvksa d ks X v{k ij r Fkk vko`fÙk;ksa d ks Y v{k ij  vafd r d jsaxsA  
'ks"k izfØ ;k igys d h gh r j g gksxh] vkSj  bl fLFkfr  esa Hkh ge vkUr j x.ku  r Fkk 
ckg~;x.ku  fØ ;k d j  ysaxsA  

25-7-2 vkUrjx.ku rFkk ckg~;x.ku dh chtxf.krh; fof/k;k¡   

 cht xf.kr h; fof/k d s vUr xZr  vkUr j x.ku  r Fkk ckg~;x.ku  d h vusd  fof/k;k ¡ 
iz;ksx esa yk;h t kr h gS ft Ugsa ge ek sV s r kSj  ij  n ks Hkkxksa es a foHkDr  d j  ldrs gSa & 
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t c lead  ekyk d s pj  cj kcj  vUrj    ls c< +s r Fkk  t c lead  ekyk d s pj  vleku 
vUr j  ls c< +sA  bl fLFkfr  esa fu Eu kafd r  lw= iz;qDr  gksr s gSa & 

¼i½ izR;{k f} in &foLr kj  fof/k  

¼ii½ U;wV u  d h izxkeh&vUr j  fof/k  

¼iii½ ykxzSat  fof/k   

¼iv½ ij oyf;d&oØ  fof/k   

¼v½ vU; j hfr ;k¡   

¼d ½ U;wV u&xkWl ¼vxzxkeh½ fof/k   

¼[k½ U;wV u&xkWl ¼i`"B xkeh½ fof/k   

¼x½ LV fyZax d k lw= fof/k   

¼?k½ U;wV u  d h foHkkft r  vUr j  fof/k   

¼i½ izR;{k f} in &foLr kj  fof/k   

 iz;ksx & ;g fof/k f} in&izes;   ij  vk/kkfjr  gSA  bld k iz;ksx r c fd;k 

t kr k gS t c fu Eu n ks 'kr sZa iwj h gksr h gS & ¼d ½ Lor a= pj  ¼x½ ds in  cj kcj  vUr j ls 
c< +rs gSa] t Sls 198 9 ] 199 1 ] 1 99 3 ] 199 5 ] 199 7 ] 19 99  ;k 19 61 ] 19 71 ] 1 981 ] 1 991 ] 2 00 1-

-- ¼[k½ bu  cj kcj  vUrj  okys in ksa es a ls gh fd lh ,d x ewY; d s vkfJr  in  y d k ewY; 
vu qekfur  dj u k gksr k gSA  mn kgj .kkFkZ] ;fn  1 96 1 ] 1 97 1 ] 19 81  vkSj  1 991  t u x.ku k 
o"kksZa esa ls fd lh u xj  d h 1 96 1 ] 1 971  vkSj  199 1  d h t u la[;k Kkr  gks vkSj  1 9 81  d h 
t ula[;k vuqekfu r  dj u h gks r ks f} in &foLr kj  fof/k } kj k vkUrj x.ku  fd ;k t k,xk 
D;ksafd  19 61 ] 1 971 ] 1 98 1 vkSj  19 91  d s vUrj  leku  ¼1 0 ½ gSaA  bl izd kj  ;fn  1 96 1] 
1 97 1 ] 1 981  vkSj  199 1  d s Hkkj r  d h t ula[;k ds vk¡ d M+s Kkr  gSa vkSj  mu d h lgk;r k ls 
2 00 1  ds fy, t u la[;k d k ckg~;x.ku  dj u k gks r ks Hk h ;gh fof/k viu k;h t k,xhA 

izfØ;k & bl fof/k d h fu Eu kafd r  izfØ ;k,¡ gSa & 

¼i½ Lor a= pj &ewY; ¼x½ ds in ksa d ks Ø eku qlkj x0, x1, x2, x3, ... r Fkk y0, y1, y2, 

y3 ... vkfn  lad sr k{kj ksa } kj k O;Dr  fd ;k t kr k gSA 

¼ii½ y d s ft ru s ewY; Kkr  gks r s gSa mu d k izeq[k vUrj   ln So 'kwU; eku k t kr k gSaA  

mn kgj .kkFkZ] eku  yhft , y Js.kh d s Kkr  ewY; 5  gS r ks ikpok¡  izeq[k vUr j    'kwU; gksxk  

05
0 =∆  

lw= d h n `f"V  ls % ynn ==∆ ;00  Js.kh  d s Kkr  ewY;ksa d h la[;k nn y )1(0 −=∆  
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 ;fn  y ds Kkr  ew;ksa d h la[;k ¼n½ 5  gks] r ks & 
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 bld ks gy d j u s ij  fu Eu  lehdj .k izkIr  gksr h gS & 

  0510105 012345 =−+−+−= yyyyy Y  

lw= fudkyus dh ,d O;kogkfjd o ljy fof/k 

 f} in  foLr kj  d k mij ksDr  < ax cgqr  t fV y gSA  blfy, bld h ,d  lj y fof/k 
u hps n h t k j gh gS & 

¼d½ ft l izeq[k vUrj  ds fy, f} in&foLr kj  d ju k gks igys mls ml Ø e d s y d ks  

fy[kk t k,xkA  fQj  voj ks gh Ø e esa y d k ?kkr ] v/kks fyf[kr  lad sr  ds : i esa , d &,d 

d e djr s t k,axs ft lls vUr  esa y0 vk t k,A  t Sls ;fn  5  ewY; Kkr  gksa r ks ikpok¡ 

izeq[kkUr j  'kwU; gksxk vkSj  y d ks fu Eu  Ø eku qlkj  fy[kk  t k,xk & 

 y5 y4 y3 y2 y1 y0

¼[k½ izFke y /ku kRed  gksxk] vxyk y _.kkRed ] fQj  mlls vxyk y /ku kRed vkSj  

blh izd kj vUr rd  fpUg ,d kUr j   : i esa fy[ks t k,axsA  t Sls +y5 �y4 +y3 �y2

+y1 � y0

¼x½ fofHkUu  y�s ds vad kRed  xq.kd    fu d kyu s d h fof/k bl izd kj  gksxhA  igys  

fy[ks t ku s okys y d k xq.kd  1  gksxkA  blls vkxs  d s ys d s vad kRed  xq.kd  fu Eu 
lw=ku qlkj  izkIr  gksaxs &  

 fiNys y d k xq.kd  × fiNys y d k v/kkslad sr  
 &&&&&&&&&&&&&&&&&&&&&&&&&& 

  fiNys y d h Ø e&fLFkfr   

mDr  mn kgj .k esa] 
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 0510105 012345 =−+−+− yyyyyy  

f} in  foLr kj  esa y d s xq.kka d  ikLd y f=Hkqt    ls Hkh Kkr  fd ;s t k ldr s gSaA 

ikLdy f=Hkqt   

n      vad kRed  xq.kkad                 ;ksx ¼2n½ 

1   1 1      2 

2  1    2     1       4 

3  1 3 3  1      8 

4  1    4     6     4     1     1 6 

5 1 5 1 0 1 0 5 1    3 2 

6 1     6     1 5      2 0     1 5    6      1     6 4 

7 1 7 2 1 3 5 3 5 2 1 7 1  1 28 

8 1      8     2 8      5 6     7 0     5 6     2 8     8     1  2 56 

d qN f} in&foLr kj  & 

Kkr ewY;ksa  ewy lw=    f}in&foLrkj 

dh la[;k 

  

2     (y � 1)
2
 = 0   y2 � 2y1 + y0 = 0 

3      (y � 1)
3
 = 0     y3 � 3y2 + 3y1 � y0 = 0 

4      (y � 1)
4
 = 0      y4 � 4y3 + 6y2 � 4y1 + y0 = 0 

5     (y � 1)
5
 = 0    y5 � 5y4 + 10y3 � 10y2 + 5y1 � y0 = 0 

6     (y � 1)
6
 = 0   y6 � 6y5 + 15y4 � 20y3 + 15y2 � 6y1 + y0 = 0 

mnkgj.k % 2fu Eu  ewY;ksa d s vk/kkj  ij  fd lh Hkh chtxf.kr h; fof/k d k iz;ksx dj rs gq, y

d k ewY; Kkr  d hft , tc x = 3 gks & 

x :      1       2       3       4       5 

y : 216000 226981      ?  250047 262144 
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gy & f} in foLr kj fof/k d k iz;ksx fd ;k t k,xk D;ksafd  bld h n ksu ksa 'kr sZa iwj h gks j gh 

gSA  izFke] x Js. kh d s Ø fed  in ksa es a leku  vUr j  gSA  n wlj k] vkUrj xf.kr  fd ;k t ku s 

okyk ewY; x3, x Js.kh d s leku  vUrj  okys in ksa esa ls gh ,d  in  gSA 

  x0  x1  x2  x3  x4

x : 1  2  3  4  5 

y :   216000      226981  ?     250047     262144 

  y0  y1  y2  y3  y4

y � Js.kh d s 4  in  Kkr gSa vr % 04
0 =∆  eku dj  mld k f} in  foLr kj  fy[kk 

t k,xk & 

 0464 01234
4
0 =+−+−=∆ yyyyy  

 Kkr  ewY;ksa d ks lehd j .k esa vkfn "V  dj us ij  & 

 262144 � 4 × 250047 + 6y2 � 4 × 226981 + 216000 = 0 

 262144 � 1000188 + 6y2 � 907924 + 216000 = 0 

 478144 � 1908112 + 6y2 = 0 

6y2 = 1429968 ∴ y2 = 238328 

vr % x = 3 d s fy, y d k vu qekfur  ewY; 2 383 28  gSA 

nks vKkr ewY;   

 t c Lora= pj &ewY;ksa ¼x�s½ d s vUr j  leku  gksa vkSj  n ks vKkr  ewY;ksa ¼y�s½ d k 
vkUr j x.ku dju k gks r ks n ks lehdj .kksa d h vko';dr k gksr h gSA  izFke] Kkr ewY;ksa d h 
la[;k ds cj kcj  izeq[k vUr j  d ks 'kwU; eku d j  f} in& foLr kj  fy[kk t kr k gSA  nwlj s] 

mDr  f} in&foLr kj  d ks fQj  ls fy[kd j  izR;sd  y ds v/kksfyf[kr  lad sr  ¼subscript½ esa 

1  d h o`f) dj  nsr s gSa ftlls] vUr  esa y0 d s LFkku  ij  y1 izkIr  gks t kr k gSA  r Ri'pkr~ 
Kkr  ewY;ksa d ks n ksu ksa lehdj .kksa esa vkfn "V  d jds] mud s gy } kj k vKkr  ewY; vu qekfur  
d j  fy, t kr s gSaA  mn kgj .kkFkZ] ;fn  7  ewY; Kkr  gksa vkSj  2  vKkr  ewY;ksa d k 
vkUr j x.ku  dj u k gks] r ks fu Eu  n ks lehd j .k cu k, tk,axs & 

 07213535217 01234567
7
0 =−+−+−+−=∆ yyyyyyyy   --- ¼1 ½ 

 07213535217 12345678
7
1 =−+−+−+−=∆ yyyyyyyy   --- ¼2 ½ 
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 bu  n ksu ksa f} in  lehdj .kksa d h lgk;r k ls n ks vKkr ewY;ksa d s lEHkkO; vu qeku 
yxk fy, t k,axsA  

mnkgj.k   % 3 

 fu Eu  lkfj .kh d h lgk;r k ls 1 9 80  vkSj  19 90  ds fy, mRikn u  d k vu qeku 
yxkb, & 

o"kZ      % 1 96 5 1 97 0 1 97 5 1 98 0 1 98 5 1 99 0 1 99 5 

mRikn u  ¼000  Vu ksa esa½   %  2 00  2 20  2 60  \  3 50  \ 4 30 

gy % 

   x0     x1      x2      x3       x4 x5  x6

o"kZ ¼x½   %     1 96 5  1 97 0   197 5    19 80   198 5     19 90    1 995 

mRikn u  ¼y½ %   2 00   2 2 0   2 6 0     \    3 5 0      \  4 30 

     y0     y1      y2      y3       y4         y5    y5

x�s d k vUrj  leku  gksu s ds d kj .k izR;{k f} in&foLr kj  fof/k iz;qDr  d h 

t k,xhA  y d s 5 ewY; Kkr  gSa vkSj 2 vKkr A  blfy, ik¡posa izeq[k&vUr j ls lEcfU/kr 
f} in&foLr kj  d k iz;ksx n ks ckj  fu Eu  izd kj  fd ;k t k,xk & 

 y5 � 5y4 + 10y3 � 10y2 + 5y1 � y0 = 0  ...  (1) 

y6 � 5y5 + 10y2 � 10y3 + 5y2 � y1 = 0  ...  (2) 

Kkr  ewY; vkfn "V  d jus ij  & 

 y5 � 5 × 350 + 10y3 � 10 × 260 + 5 × 220 � 200 = 0 

 430 � 5y5 + 10 × 350 � 10y3 + 5 × 260 � 220 = 0 

∴ y5 + 10y3 = + 3450     ... (3) 

   �5y5 � 10y3 = �5010     ... (4) 

n ksu ksa lehd j .kksa d ks t ksM+u s ij  fu Eu  lehdj .k miyC/k gksr k gS & 

 � 4y5 = �1560 ∴ y5 = 390 

y5 d s ewY; d ks lehdj .k ¼3 ½ esa vkfn "V dju s ij y3 d k ewY; fu Eu  izd kj 
fu d kyk t k,xk & 

 345010390 3 =+ y  
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 ∴ 306
10

3903450
3 =

−
=y  

 1 98 5 vkSj  19 90  esa mRikn u  d h vu qekfu r  ek=k d s lead  Ø e'k% 306  vkSj  390  
gt kj  Vu  gSaA 

tc ewY;ksa esa vlk/kkj.k mPpkopu gks  

 d Hkh&d Hkh ,slk Hkh n s[kus esa vkr k gS fd  fn ;s x;s iz'u  esa ,d &vk/k ewY; 
vlk/kkj .k : i ls mPpko pu  fy, gq, gksr k gSA  ,slh ifj fLFkfr  esa]  okafNr  ewY; d k 
vkUr j x.ku  dj us ls iwoZ] vfu ;fer  ewY; d ks fu ;fer o lkekU; dj  ysu k pkfg, vU;Fkk 
vu qekfur  fd ;s t ku s okyk ewY; xyr  gksxkA  

mnkgj.k   % 4 ,d  ft ys d h fofHkUu  o"kksZa d h tu la[;k u hps n h x;h gSA  o"kZ 19 15  d h 
t ula[;k vu qekfu r  d hft, & 

o"kZ    % 1 91 0 1 91 1 1 91 2 1 91 3 1 91 4 

t ula[;k ¼fefy;u  esa½ %   7     9   3 6  1 4  1 6 

gy % uksV % bl iz'u  esa 1 9 15  d s o"kZ d s fy, t ula[;k vu qekfur  d jus ls igys 1 9 12 
d s fy, tu la[;k vk vu qeku yxku k gksxk] D;ksaf d  1 91 2 ij tu la[;k esa vR;f/kd 
mr kj &p<+ko   gqvk gS t ks fd  vkUr j x.ku  d h ekU;r kvksa d h n `f"V  ls lgh u gha gSA 

  x0         x1       x2  x3  x4

o"kZ (x) : 1910         1911           1912          1913         1914 

t ula[;k (y) : 7  9  36  14  16 

     y0  y1  y2  y3  y4

pwafd  Kkr  ewY; 4  gS blfy, 04
0 =∆   

0464 01234
4
0 =+−+−=∆ yyyyy    

     07)94(6)144(16 2 =+×−+×− y  

     073665616 2 =+−+− y  

     92236 2 +−=y  

     696 2 =y  fe0  ∴ 5.112 =y  fefy;u  

vc 1 9 15  d s o"kZ ds fy, t ula[;k vu qekfu r  d h t k,xh & 

   x0   x1   x2   x3   x4   x5
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o"kZ  % 1 91 0 1 91 1 1 91 2 1 91 3 1 91 4 1 91 5 

t ula[;k ¼fe0 ½ %  7    9  1 1-5  1 4    1 6   \ 

   y0   y1   y2   y3   y4   y5

 pwafd  Kkr  ewY; 5  gS vr ,o 05
0 =∆  

 0510105 012345
5
0 =−+−+−=∆ yyyyyy  

or 07)95()5.1110()1410()165(5 =−×+×−×+×−y   

0745115140805 =−+−+−y

1852025 −=y   ∴ 175 =y fefy;u  

 vr % 19 15  o"kZ ds fy, t u la[;k 17  fe0  gSA 

¼ii½ U;wVu dh izxkeh&vUrj fof/k  

 U;wV u  d h izxkeh vUrj  fof/k f} in &izes; ij  gh vk/kkfj r  gSA  bl fof/k d k 

iz;ksx ml ifj fLFkfr  esa dj u k pkfg, ft lesa Lor a= Js.kh ¼x½ d s fn , gq, in ksa d s vUrj 

leku  gksa ij Ur q ft l in  ¼x½ d s fy,  vkfJr  pj  d s in  ¼yx½ d k vkUr j x.ku  d ju k gks 

og fn , gq, Lora= pj  ewY;ksa ls loZFkk fHkUu  gks vFkkZr ~ og leku  vUrj  okys x�s ls 
fHkUu  vU; d ksbZ ewY; gksA  mn kgj .kkFkZ ;fn j k"V ªh; vk; izfr 5 o"kZ d s vUrj  ls n h gqbZ 
gks & 1 9 20 ] 192 5 ] 1 93 0 ] 1 93 5 ] 1 940  r ks ,slh gkyr  esa vxj  1 9 2 2  ;k 1 938  d s o"kZ ds 
fy, j k"V ªh; vk; Kkr  dj u h gks r ks bl U;wV u  izxkeh vUr j  fof/k d k iz;ksx fd ;k 
t k,xkA  bl fof/k d k iz;ksx ckg~;x.ku  ds fy, H kh fd ;k t k ld r k gS ijUr q ;g 

lead  ekyk d s iwokZ)Z esa fd lh �x� d s vkfJr  ewY; ¼yx½ d k vkUrj x.ku  dj us ds fy, 
vf/kd  mi;qDr  gksr h gSA 

iz;ksx djus dh n`f"V ls **izxkeh vUrj fof/k** rFkk **f}in foLrj jhfr^^   esa vUrj &

 n ksu ksa] izxkeh r Fkk f} in  foLr kj  j hfr ;ksa esa x Js.k h ;k  Lor a= pj ksa d k leku  :i 

ls c< +u k vko';d  gS] ij Ur q x ds ft l ewY; vk vkUr j x.ku  dju k gksr k gS og izxkeh 

vUr j  j hfr esa x Js.kh d k gh ,d  fu ;fer  ewY; u  gksd j  mu ds chp d k d ksbZ vKkr  o 
vfu ;fer  ewY; gks ld r k gS t cfd  f} in  foLr kj  j hfr  esa vkUr j xf.kr fd ;s t ku s okyk 

ewY; x Js.kh d k Lor % ,d  fu ;fer  ewY; gksr k gSA  

mnkgj.kkFkZ & 
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 izxkeh vUrj fof/k ¼1½  f}in foLrkj fof/k ¼2½ 

 x  y   x  xy

 10  132   10  132 

 20  140   20  140 

 30  155   30  155 

 40  172   40  ? 

 50  190   50  190 

mi;qZDr  mn kgj .k ¼1 ½ esa 1 0 ] 20 ] 30 ] 40 ] 50  ds ewY;ksa d ks NksM+d j  vU; fdlh 
Hkh chp esa vku s okys ewY; d k vuqeku izxkeh vUr j fof/k } kj k fd ;k t k,xk] tSls & 12 ] 

1 8 ] 28 ] 35 ] 4 2  bR;kfn A  t cfd  mn kgj .k ¼2 ½ ds Kkr  fd ;s t kus okyk ewY; x Js.kh e sa 

ls gh d ksbZ ,d  gksxk t Sls 4 0  ij  y d k ewY; Kkr  dju kA 

fØ;k fof/k & U;wV u  izxkeh vUr j  fof/k esa fu Eu  fØ ;k,¡ viu k;h t kr h gS % 

¼1½ ladsrk{kj & ¼i½ lcls igys x J s.kh  d s ewY;ksa  d ks Ø eku qlkj  x0, x1, x2, x3 .... 

xn vkfn lad sr k{kj ksa } kj k rFkk y Js.kh ds ewY;ksa d ks Øeku qlkj  y0, y2,    y3 .... yn vkfn 

lad sr k{kj ksa } kj k fn [kk;k t kr k gSA  ¼ii½ x Js.kh d s ft l in  d k ewY; vkUr j x.ku  

d ju k gksr k gS mls �x� la d sr k{kj  } kj k izd V  fd;k t kr k gS vkSj  ¼iii½ x ij  vkfJr  y

Js.kh d s ft l ewY; d k vkUr j x.ku  dj u k gks mls �yx� } kj k izdV  fd ;k t kr k gSA 

¼2½ vUrj lkj.kh dh jpuk & y ds izeq[kkUrj ksa d ks Kkr dj us d s fy, ifj fer kUrjk sa 

d h lkj .kh cu k;h t kr h gS ft lesa Lor a= o vkfJr  pj ksa d s vfr fj Dr  y ds Kkr  ewY;ksa 
d h la[;k ls ,d  d e la[;k esa vUr j ksa d s [kku s gksr s gSaA  izR;sd  d kWye d s izFke vUr j 

d ks *izeq[kkUrj ^ d grs gSa r Fkk bld ks ∆ fpUg } kj k izd V  fd ;k t kr k gS & izFke] f} r h;] 

r r̀ h; vkfn  izeq[kkUrj ksa d s fy, d kWye d s Å ij  ∆1]  ∆2]  ∆3 vkfn  fpUg j [ks t krs gSaA   

vUr j  fud kyusa d s fy, y d s izR;sd  ewY; esa ls fiN yk ewY; ?kV k;k t kr k gS] t Sls izFke 

vUr j ksa d s [kku s esa y1 � y0 = 1
0∆ ; y2 � y1 = 1

1∆ ; y3 � y2 = 1
2∆ vkfn A  n wljs [kku s ds 

vUr j ksa d ks igy s [kku s d s  vUr j ksa d h lgk;r k ls blh izd kj  fu d kyk t k,xk vFkkZr~ 
2
2

1
2

1
3

2
1

1
1

1
2

2
0

1
0

1
1 ;; ∆=∆∆∆=∆−∆∆=∆−∆ ---] blh izd kj  vUr  rd  vUr j fud kys t k,axsA   

vUr j ksa d h la[;k d e gksr h t k,xh vkSj  vfUr e [kkus esa ,d  ek= vUr j  j gsxkA 
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vUrj lkj.kh  

Lora= 
pj 
¼x½ 

vkfJr 
pj ¼y½ 

vUrj 

izFke f}rh; r`rh;  prqFkZ 

x0 y0

y1�

y0 

y2�

y1 

y3�

y2 

y4�

y3

1
0∆

1
1∆

1
2∆

1
3∆

1
0

1
1 ∆−∆

1
1

1
2 ∆−∆

1
2

1
3 ∆−∆

2
0∆

2
1∆

2
2∆

2
0

2
1 ∆−∆

2
1

2
2 ∆−∆

3
0∆

3
1∆

3
0

3
1 ∆−∆ 4

0∆

x1 y1 

x2 y2

x3 y3

x4 y4

uksV & vUrj  lkj .kh esa f ofHkUu  Lr j ksa ij  vUr j  ysr s le; cht xf.kr h; fpUgksa  ¼$ o  
&½ d k fo'ks"k /;ku  j pu k pkfg, D;ksafd  fd lh ,d  vUr j  d s v'kq) gksu s ij  vUr j ksa d h 
iwj h J à[kyk v'kq) gks t kr h gSA 

lkj .kh n s[kus ls Li"V  gks t kr k gS fd  ;fn  lHkh izeq[kkUrj  Kkr  gksa r ks mu d h lgk;r k 

ls ckd h lHkh vUr j  vkSj  y d s ewY; vklku h ls Kkr  fd ;s t k ld rs gSa & 

lw=ku qlkj  &  

 1
001 ∆+= yy  

 2
0

1
00

1
0

2
0

1
00

1
112 2 ∆+∆+=∆+∆+∆+=∆+= yyyy  

 )()2( 2
1

1
1

2
0

1
00

1
223 ∆+∆+∆+∆+=∆+= yyy  

    )()(2 3
0

2
0

1
0

2
0

2
0

1
00 ∆+∆+∆+∆+∆+∆+= y  

    3
0

2
0

1
00 33 ∆+∆+∆+= y  

izeq[kkUrj vkSj f}in&foLrkj & izeq[kkUrj ksa d ks ;f n  Kkr  y�s ds : i esa O; Dr  fd ;k 
t k;s r ks f} in&foLr kj  izkIr  gks t kr s gSa] mn kgj .kkFkZ & 



प�रमाणा�मक 	व�धया ँ                                                                              MAEC104 

उ�तराखडं मु�त व�वव�यालय����������������������������������������������������������������������������������६१२�

 01
1
0 yy −=∆  

 0120112
2
0 2)()( yyyyyyy +−=−−−=∆  

 )2()()()( 0121223
2
0

1
1

1
2

2
0

2
1

3
0 yyyyyyy +−−−−−=∆−∆−∆=∆−∆=∆  

    0123 33 yyyy −+−=  

 01234
4
0 464 yyyyy +−+−=∆  

¼3½ Lora= pj ewY;ksa ds vUrj & izeq[kkUrj  fud kyus d s ckn  fu Eu  lw= } kj k xx vkSj 

x0 ds vUr j  d k x�s ds leku  vUr j ksa ij  vu qikr  fud kyk t kr k gS &  

  vkUr j x.ku  in  & ewy in  

 x   = �����������������  

  fu dV or hZ in ksa d k vUr j 
 
  

  Item of Interpolation � Item of Origin 

    =  ������������������������������ 

  Difference between adjoining item  

  xx � x0

      =  ����� 

  x1 � x0

¼4½ lw= & vUr  esa fu Eu  lw= ft ls *U;wVu  xzsxksj h lw=^ Hkh  d grs gS] d k iz;ksx fd ;k 
t kr k gS &

...
4321

)3()2()1(

321

)2()1(

21

)1( 4
0

3
0

2
0

1
00 +∆

×××

−−−
+∆

××

−−
+∆

×

−
+∆+=

xxxxxxxxx
xyy x  

egRoiw.kZ ladsr & lw= dk vkd kj  izeq[kkUrj ksa o i n ksa d h la[;k ij  fu HkZj  d jr k gSA  
lw= d k mi;qZDr  : i 4  izeq[kkUrj ksa okys iz'u  d s fy , mn kgj .k Lo: i gSA  vxj  eku 
yhft , 5 ok¡ izeq[kkUrj   Hkh fu d yr k] r ks lw= esa f u Eu  foLr kj  vkSj  d ju k iM+r k &  

5
0

54321

)4()3()2()1(
∆

××××

−−−−
+

xxxxx  

mnkgj.k  % 5fu Eu lead ksa d s vk/kkj  ij 16  o"kZ d h vk;q ij  t hou izR;k'kk d k vu qeku 
yxkb, & 

vk;q ¼o"kZ½  % 1 5  2 0  2 5  3 0  3 5 

t hou&izR;k'kk ¼o"kZ½  % 3 2-2 2 9-1 2 6-0 2 3-1 2 0-4 
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gy %    vUrj lkj.kh ¼Table of Difference½ 

vk;q ¼o"kZ½ x 
thou izR;k'kk 

¼o"kZ½ y 

vUrj ¼Difference½ 

izFke       f}rh;   r̀rh;    prqFkZ   

15 x0 32.2 y0 

29.1�32.2 

26.0�29.1 

23.1�26.0 

20.4�23.1 

�3.1 
1
0∆

�3.1 

�2.9 

�2.7 

�3.1�(�3.1) 

�2.9�(3.1) 

�2.7� (2.9) 

0 
2
0∆   

0.2 

0.2 

0.2�

0 

0.2�

0.2 

0.2 

3
0∆

0 

0�0.2 �0.2 

4
0∆

20 x1 29.1 y1

25 x2 26.0 y2

30 x3 23.1 y3

35 x4 20.4 y4

22 xx ? yx

 

       vkUr j x.ku  & ewy o"kZ  xx � x0      22 � 15 

 x  =  ����������������  =  ������ =  ������  =  1.4 

  fu dV or hZ o"kksZa d k vUrj   x1 � x0  20 � 15 

Kkr  ewY;ksa d h la[;k 5  gS vr ,o U;wVu  d k lw= pkSFks izeq[kkUrj  ¼ 4
0∆ ½ rd 

fy[kk t k,xk & 

 *
0

3
0

2
0

1
00

4321

)3)(2)(1(

321

)2)(1(

21

)1(
∆

×××

−−−
+∆

××

−−
+∆

×

−
+∆+=

xxxxxxxxx
xyy x  

 2.0
32

)6.0(4.04.1
0

2

4.04.1
)1.3(4.12.32 ×

×

−××
+×

×
+−×+=xy  

      2.0
432

)4.1()6.0(4.04.1
×

××

−×−××
+  

 8.2735.42.32004.00112.0034.42.32 =−=−−+−=xy  

 vr % 22  o"kZ d h vk;q ds f y, t hou &izR;k'kk 2 7-8  o"kZ gSA 

vko`fÙk forj.k esa vkUrjx.ku   

¼i½vko`fÙk forj .k esa vko`fÙk;ksa d ks lap;h cu kdj  vkUrj x.ku  fd ;k t kr k gSA  'ks"k fØ ;k 
iwoZor ~ gh cu h j gr h gSA 
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¼ii½d Hkh&d Hkh vu qekfur  ewY; fd lh fu f'pr  le; ;k ewY; ds fy, u  fu d yok d j n ks 
lhekvksa d s chp  d s fy, f u d yok;k t kr k gS ft ld k ,d  mi;qDr  mn kgj .k ge u hps n s 
j gs gSaA  ,sls iz'u ksa d s f y, Hkh U;wV u  d h fof/k gh mi;qDr  le>h t kr h gSA 

mnkgj.k  % 6 fu Eu  lkj .kh ls ¼i½ 4 5  ls d e ¼ii½ 55 ls d e] r Fkk ¼iii½ 45 &5 5 d s chp 
vad  izkIr  dju s okys fo|kf FkZ;ksa d h la[;k Kkr  d hft, & 

izkIr kad   %  3 0&40   40 &50  5 0 &60     6 0&70   7 0 &8 0 

fo|kfFkZ;ksa d h la[;k %    3 1 4 2    5 1  3 5     3 1  
  

gy %  igys] lap;h vko`fÙk for j .k d s : i cn ydj  vUrj&lkj .kh cu kbZ   t k,xh & 

vUrj&lkj.kh   

vad      x fo|kfFkZ;ksa dh 

la[;k y
vUrj ¼Differences½ 

izFke f}rh; r̀rh; prqFkZ 

40 ls 

de 
x0 31 y0 

 

$42 

 

$51 

 

$35 

 

$31 

 

1
0∆  

 

 

$9 

 

&16 

 

&4 

 

2
0∆  

 

 

 

&25 

 

$12 

 

 

 

3
0∆  

 

 

 

 

$37 

 

 

 

 

4
0∆  

50 ls 

de 
x1 73 y1

60 ls 

de 
x2 124 y2

70 ls 

de 
x3 159 y3

80 ls 

de 
x4 190 y4

45 ls 

de 
xx \ yx

        

¼i½ 45 ls de izkIrkadksa ds fy, vkUrjx.ku & 

 5.0
10

5

4050

4045

01

0 ==
−

−
=

−

−
=

xx

xx
x x  

 pkSFks izeq[kkUrj  r d  U;wVu d k izxkeh&vUrj  lw= fy [kd j mlesa Kkr  ewY;ksa d ks 
j [kk t k,xk & 

 4
0

3
0

2
0

1
00

4321

)3)(2)(1(

321

)2)(1(

21

)1(
∆

×××

−−−
+∆

××

−−
+∆

×

−
+∆+=

xxxxxxxxx
xyy x  
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 +−×
××

−−
+×

×

−
+×+= )25(

321

)25.0()15.0(5.0
9

21

)15.0(5.0
)425.0(31xy  

       37
4321

)35.0()25.0()15.0(5.0
×

×××

−−−  

   =  31 + 21 � 1.125 � 1.5625 � 1.4453 

     =  47.8672 ;k 48 approx. 

vr % 45  ls d e vad  izkIr  d jus okys  fo|kfFkZ;ksa d h la [;k 4 8  gSA 

¼ii½ 5 5  ls d e izkIr kad ksa d s fy,  vkUr j x.ku  & 

  vkUr j x.ku  d k in  & ewy in       55 � 40      15 

 x =  ���������������������  =   ������� =  ���  = 1.5 

        vklUu  in ksa d k vUr j     60 � 50      10 

)25(
321

)25.1()15.1(5.1
9

21

)15.1(5.1
)425.1(31 −×

××

−−
+×

×

−
+×+=xy

  37
4321

)35.1()25.1()15.1(5.1
×

×××

−−−
+

   8672.05625.1375.36331 ++++=

   = 99.8047 or 100 approx. 

vr % 55  ls d e vad  izkIr  d jus okys  fo|kfFkZ;ksa d h la [;k 1 00  gSA 

¼iii½ 45 ls 55 ds chp izkIrkadksa ds fy, vkUrjx.ku & 

 4 5  ls d e vad  izkIr  d ju s okys Nk=ks a d h la[;k = 48 

 5 5  ls d e vad  izkIr  d ju s okys Nk=ks a d h la[;k = 100 

∴  4 5  ls 5 5  d s chp vad  izkIr  dj us okys Nk=ks a d h la[;k = 100 � 48 = 52 

mnkgj.k  % 7 U;wV u  fof/k } kj k vf/kd r e 350 lsUV hxzsM ls lEc) U;wu r e lEHkkfor 
r kieku  Kkr  d hft , & 

vf/kd r e r kieku  %  3 6 3 4 3 2 3 0 2 8 

U;wu r e r kieku   % 2 1 1 9 1 6 1 2 1 1 

gy %  5.0
2

1

3634

3635

01

0 =
−

−
=

−

−
=

−

−
=

xx

xx
x x   
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vUrj&lkj.kh   

r kieku  x r kieku  y izeq[kkUr j 

izFke ∆1 f} r h; ∆2 r r̀ h; ∆3 pr qFkZ ∆4 

3 6 x0 2 1 y0  

&2 

 

&3 

 

&4 

 

&1 

 
1
0∆  

 

&1 

 

&1 

 

$3 

 
2
0∆  

 

 

0 

 

$4 

 

 
3
0∆  

 

 

 

$4 

 

 

 
4
0∆

 

3 4 x1 1 9 y1

3 2 x2 1 6 y2

3 0 x3 1 2 y3

2 8 x4 1 1 y4

 

4
4321

)35.0)(25.0)(15.0(5.0
0

321

)25.0()15.0(5.0
)1(

21

)15.0(5.0
)25.0(21 ×

×××

−−−
+×

××

−−
+−×

×

−
+−×+=xy  

   =  2 1  & 1  $ 0-125  $ 0  & 0 -15 6 

  =  2 1 -12 5  & 1 -15 6  = 1 9-9 7 ∴ yx = 20 

fVIi.kh & ;fn  bl iz'u d ks *voj ksgh Ø e^ ds LFkku  ij  vkj ksgh Ø e esa j [kd j gy 

fd ;k t k;s r ks ,slh n 'kk esa izeq[kkUr j  Ø e'k% $1 ] $3 ] &4 ] $4  gksaxs vkSj  x d k eku  3 -5 
vk;sxk] fd Ur q vkUrj x.ku  ewY; ,d &leku  vFkkZr ~ 1 9-9 7  gh fud ydj  vk;sxkA 

¼iii½ ykxzSat dh fof/k   

iz;ksx & Ýkal ds izfl) xf.kr K ykxzSat  } kj k izfr ikfn r j hfr  vkUr jx.ku  ,oa 
ckg~;x.ku  d h lkoZHkkSfed  j hfr   gSA  lS)kfUrd  n `f"V ls ykxzSat  ds lw= } kj k fd lh Hkh 
izd kj  d h ifj fLFkfr  esa ¼ pkgs Lor a= pj  ewY;ksa d s  vUr j  leku  gksa ;k v leku  gksa½ 
vkUr j x.ku  o ckg~;x.ku  fd ;k t k ld r k gSA  ij Ur q O;ogkj  esa bl j hfr  dk iz;ksx 
ogk¡ fd ;k t kr k gS t gk¡ f} in&foLr kj j hfr  r Fkk U;wV u d h izxkeh vUr j&fof/k iz;qDr 

u  d h t k lds vFkkZr ~ t gk¡ x�s ds vUr j  vfu;fer  ;k vleku  gksaA  mn kgj .kkFkZ] ;fn 
fd lh u xj  d h 19 81 ] 1 985 ] 199 0 ] 19 91  vkSj  1 993 d h t ula[;k Kkr  gks vkSj  1 989  
d h t ula[;k d k vkUr j x.ku  d ju k gks ;k lu~ 2 002 bZ0 d h t ula[;k d k ckg~;x.ku 
d ju k gks r ks ykxzSat  fof/k gh viu k;h t k,xh D;ksafd  o"kksZa d s vUr j  vleku  gS vkSj  bl 
fLFkfr  esa f} in &foLr kj  fof/k ;k U;wV u&fof/k iz;ksx ugha d h t k ldr hA 



प�रमाणा�मक 	व�धया ँ                                                                              MAEC104 

उ�तराखडं मु�त व�वव�यालय����������������������������������������������������������������������������������६१७�

fØ;k fof/k & ¼1½ loZizFke x Js.kh d ks x0, x1, x2 ... vkfn  lad sr k{kj ksa r Fkk y Js.kh d k s 

y0, y1, y2 ... vkfn  lad sr k{kj ksa } kj k izn f'kZr  fd ;k t kr k gSA  Lora= in ekyk ¼x � 

series½ ds ft l ewY; ds fy, vkUrj x.ku  dj u k gksr k gS mls x } kj k lEcksf/k r  fd;k 

t kr k gS vkSj  vkfJr  Js.kh d s vkUr j xf.kr  fd ;s t kus okys ewY; d ks yx d gr s gSaA  

¼2½ lw= d s fu ekZ.k d j us gsr q u hps ,d  d kYifud  mn kgj.k fy;k t k j gk gSA  eku  

yhft , x o y n ks Js.kh gS vkSj  x = 6  ij  y d k ewY; fu d kyu k gSA 

    x        y

 4 x0   120 y0

   7 x1   140 y1

   8 x2   165 y2

 12 x3   183 y3

¼i½ vc lw= fu ekZ.k ds fy, loZizFke x�s ls x Js.kh d s lHkh ewY; ?kV k, t k,axs 

ij Urq izFke ewY; ¼y0½ d k r RlEcU/kh x0 ewY;] x esa ls u gha ?kV k;k t k,xkA  mnkgj .kkFkZ 
&  

 ...
)()()(

)()()(

302010

321
0 +

−−−

−−−

xxxxxx

xxxxxx
y  

¼ii½ lw= d h bl izFke iafDr  d s *gj ^ ewYljsa d s fy, ln So ,d  ckr  ;kn  j[kuh 

pkfg, fd  x es a ls  t ks ewY ; u gha ?kV k;k x;k Fkk v FkkZr ~ x0, vc x Js.kh d s lHkh ewY; 

mlh ¼x0½ esa ls ?kV k;s t k;sa xsA  

¼iii½ f} r h; iafDr  % ...
)()()(

)()()(

312101

320
1 +

−−−

−−−

xxxxxx

xxxxxx
y  

 Li"V  gS fd  *va'k^ d s vUrj ksa ds fy, ¼vFkkZr ~ iafDr  d s Å ij h fgLls esa½ x esa ls  

y1 d k r Rlaokn h ewY; x1 ugha ?kV k;k x;k gS t cfd  *gj ^ esa mlh  x1 esa ls  gh x Js.kh d s 
lHkh ewY; ?kV k;s x;s gSaA  

¼iv½ ;g Ø e blh izd kj  pyr k j gsxkA 

¼v½ lw= ds foLr kj  d h lhek] Kkr in ksa d h la[;k vFkkZr ~ xn ij fu HkZj  dj r h gSA  
ykxzSat  d k lw= bl izd kj  gS & 
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)(...)()()(

)...()()()(

)(...)()()(

)(...)()()(

1312101

320
1

0302010

321
0

n

n

n

n
x

xxxxxxxx

xxxxxxxx
y

xxxxxxxx

xxxxxxxx
yy

−−−−

−−−−
+

−−−−

−−−−
=

 

)(...)()()(

)...()()()(
...

)(...)()()(

)(...)()()(

1310

1210

2321202

310
2

−

−

−−−−

−−−−
++

−−−−

−−−−
+

nnnnn

n
n

n

n

xxxxxxxx

xxxxxxxx
y

xxxxxxxx

xxxxxxxx
y

 

,d  ckj  iqu% Lej .k j gs & lkaf[;d h d h lHkh fd r kcas ;g cr kr h gSa fd ykxzSat  d k lw= 
ekU;r k j fgr gS vr ,o bld k iz;ksx izR;sd  izd kj  ds iz'u  ds fy, fd ;k t k ld r k gSA  
ysfd u  O;ogkj  esa ij h{kd  ,slk u gha eku rsA  ;fn  d ksbZ iz'u  U;wV u  r Fkk f} in&foLr kj 
j hfr  ls fu d kyu s ;ksX; gS r ks Hkys gh  og ykxzSat  ls H kh gy fd ;k t k ld r k gks] ysfd u 
mls ykxzSat  ls gy u gha d j u k pkfg,A 

mnkgj.k % 8fu Eu  r kfyd k esa t hou  d s izFke 6  ekg d s f'k'kq d k lkekU; Hkkj fn ;k gqvk 
gSA  4  ekg d h vk;q ij  f'k'kq d s Hkkj  d k vu qeku  yxkb,A 

vk;q ¼ekg esa½  %    0   2  3  5  6 

Hkkj  ¼ikS.M esa½ %    5   7  8  1 0  1 2 

gy % Lor a= pj  d s vUr j  vleku  gS vr % ykxzSat  ds lw= d k iz;ksx fd ;k t k,xk & 

   x0 x1 x2 x3 x4  x

vk;q ¼age½ x : 0 2 3 5 6  4 

Hkkj  ¼weight½ y : 5 7 8 10 12  ? 

   y0 y1 y2 y3 y4  yx

)()()()(

)()()()(

)()()()(

)()()()(

41312101

4320
1

40302010

4321
0

xxxxxxxx

xxxxxxxx
y

xxxxxxxx

xxxxxxxx
yy x

−−−−

−−−−
+

−−−−

−−−−
=

)()()()(

)()()()(

)()()()(

)()()()(

43231303

4210
3

42321202

4310
2

xxxxxxxx

xxxxxxxx
y

xxxxxxxx

xxxxxxxx
y

−−−−

−−−−
+

−−−−

−−−−
+

)()()()(

)()()()(

34241404

3210
4

xxxxxxxx

xxxxxxxx
y

−−−−

−−−−
+

)3()2(13

)2()1(248

)4()3()1(2

)2()1(147

)6()5()3()2(

)2()1(125

−×−××

−×−×××
+

−×−×−×

−×−×××
+

−×−×−×−

−×−×××
=xy

    
1346

)1(12412

)1(235

)2(12410

×××

−××××
+

−×××

−××××
+
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3333.13333.51111.73333.2111.0
3

4

3

16

9

64

3

7

9

1
−++−=−++−=xy

9.88888.86666.35555.12 oryx =−= ikS.M 

 vr % 4  eghus d h vk;q okys f'k'kq d k vu qekfu r  Hkkj  8 -9  ikS.M gSA 

¼iv½ ijoyf;d oØ fof/k   

iz;ksx & ykxzSat  d h fof/k d h Hkk¡fr  ij oy;&oØ  fof/k Hkh lkoZHkkSfed j hfr    gS ft l d h 
lgk;r k ls Hkh fdlh izd kj d h vkUr j x.ku  o ckg~;x.ku  d h leL;k d k gy fd ;k t k 
ldr k gS ij Ur q x.ku &fØ;k t fV y gksu s d s d kj .k O;ogkj  esa bld k iz;ksx rc fd ;k 
t kr k gS tcfd  in ksa d h la[;k d e ¼3  ;k 4 ½ gks vkSj  Lor a= pj &ewY;ksa es a vf/kd r e 
leku  o FkksM+k vUr j  gksA 

bl fof/k esa x d k vKkr  ewY; Kkr  d jrs le; ge ;g eku rs gS fd  y vkSj  x esa ij Lij 
xf.kr h; lEcU/k gSA fn , gq, lead ksa d s vk/kkj  ij  fu Eu  lehdj .k vlafxr  fd;k t kr k 
gS % 

 y = a + bx + cx
2
 + dx

3
 + ... 

bl lehdj .k esa x r Fkk y d s ewY; bl izd kj  j[ks t kr s gSa fd  ft r us vpj  in  a, b, c, 

... d h la[;k gS] mr us gh lehdj .k izkIr  gks t k,aA  mlds ckn  bu  lehdj .kkksa d ks gy  

d j  fy;k t kr k gSA  blls a, b, c, ... vkfn  d s eku  izkIr  gks t kr s gSa vkSj  bUgsa 

mij ksDr  lehd j .k esa j [k fn ;k t kr k gSA  vc x d s fd lh Hkh ewY; ds lkis{k y d k ewY; 

Kkr  fd ;k t k ld r k gS D;ksafd  ge bl lehd j .k esa x d k og eku  yxk n sr s gSaA 

lehdj .k Kkr  dju s d s fy, ge lcls igys Kkr  ewY;ksa d h la[;k n s[kr s gSaA  ;fn  4 

ewY; Kkr  gksa r ks lehd j .k % y = a + bx + cx
2
 + dx

3
 + ex

4 gksxkA  t Sls&t Sls in ksa 

d h la[;k c<+r h t kr h gS] lehdj .k ds in  Hkh c<+r s t kr s gSaA  n in  Kkr gksu s ij  

lehdj .k y = a + bx + cx
2
 + dx

3
 + ex

4
 + ... + nx

n-1 fu Eu kafdr  lkj .kh ls bl 
fu ;e d k lj y Li"V hdj .k gks t kr k gS & 

ijoy;&oØ lehdj.k   
Kkr ewY;ksa dh 
la[;k 
  (n) 

ijoy;&oØ dk ?kkr 
        (n � 1) 

lehdj.k 
  

2 1 y = a + bx ljy js[kk lehdj.k 

3 2 y = a + bx + cx
2

4 3 y = a + bx + cx
2
 + dx

3

5 4 y = a + bx + cx
2
 + dx

3
 + ex

4

n n�1 y=a+bx+cx
2
+dx

3
+ex

4
+...+nx

n�1
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blds ckn  x.ku kvksa d ks lj y cu kus d s fy, ge vkUr j x.ku &in  d ks 'kwU; eku dj 
blds lkis{k lHkh Lor a= pj  ewY;ksa   d s fopyu  Kkr  dj  ysr s gSa vkSj  bu  fopyu ksa e sa 

ls lekoÙkZd  xq.kd   fud ky n srs gSaA  x ds bu  ewY;ksa vkSj  y d s ewY;ksa ds vk/kkj  ;qxir 
lehdj .k  izkIr  djd s vpj  in ksa d k eku  Kkr  dj  ysr s gSaA 

mnkgj.k  % 9 

fu Eu  lkj .kh fd lh QeZ dh xr  o"kksZa d h fcØ h izLr qr d jr h gSA  ij oyf;d&oØ  fof/k  
} kj k mld h 19 91  d h fcØ h vkUr j xf.kr  d hft , & 

o"kZ   % 1 98 1 1 98 5 1 98 9 1 99 3 

fcØ h ¼yk[k #0 ½ % 1 00 1 12 1 36 1 80 

gy % 

o"kZ 1 98 5 1 98 9 1 99 1 1 99 3 1 99 7 

fopyu  % x�s &6 

&3 

&2 

&1 

0 

0 

$2 

$1 

$6 

$3 

fcØ h % y�s 1 00 1 12 y 1 36 1 80 

 

Kkr  ewY;ksa d h la[;k 4  gSA  blfy, r hljs ?kkr  ds ij oy;&oØ  d k lehdj.k iz;qDr 
fd ;k t k,xk & 

 y = a + bx + cx
2
 + dx

3

mDr  lehdj .k esa Kkr  ewY ; vkfn "V  dj us ij  fu Eu  5  ;qxir~ lehdj .kksa d h j pu k d h 
t k,xh & 

 100 = a + (bx � 3) + (cx � 3
2
) + (dx � 3

3
) 

 100 = a � 3b + 9c � 27d    ... (i) 

 112 = a � b + c � d      ... (ii) 

    y  = a       ...(iii) 

 136 = a + b + c + d     ...(iv) 

 180 = a + 3b + 9c + 27d    ...(v) 
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lehdj .k ¼iii½ d s vu qlkj y d k ewY; a ds cj kcj  gS blfy, ckd h lehdj .kksa 

d h lgk;r k ls a d k ewY; fu d kyk t k,xk & 

 ¼ii½ o ¼iv½ d ks t ksM+u s ij  fu Eu  ifj .kke izkIr  gksr k gS & 

 112 = a � b + c � d

 136 = a + b + c + d 

 ���������������� 

 280 = 2a + 2c      ... (vi) 

blh izd kj  ¼i½ o ¼v½ lehd j .kksa d ks t ksM+ n su s ls fu Eu  lehdj .k izkIr  gksr k gS 
& 

 100 = a � 3b + 9c � 27d

 180 = a + 3b + 9c + 27d

 ��������������������� 

 280 = 2a + 18c      ... (vii) 

¼vi½ d ks 9  ls xq.kk d jd s mlesa ls ¼vii½ ?kV kd j  fu Eu fyf[kr  ifj .kke fud yr k gS & 

 2232 = 18a + 18c

   280 =   2a + 18c

 ��������������� 

 1952 =  16a

    ∴ a = 
16

1952
 = 122 

 D;ksafd  a d k ewY; y ds cj kcj  gS blfy, y = 12 2 

 1 99 1 esa ml laLFkk d h fcØ h d k vkUrj xf.kr  ewY; 1 22  yk[k #i;s gh vk,xkA  
;fn  bl iz'u  esa ij oy;&oØ  fof/k } kj k vkUrj x.ku  d jus d k fu n sZ'k u  gks  r ks bl s 
U;wV u  d h fof/k } kj k d ju k gh mi;qDr  gksxkA 

¼v½ vU; jhfr;k¡   

 vkUr j x.ku  ,oa ckg~;x.ku  d h pkj  izeq[k j hfr ;ksa d s vfr fj Dr  vU; j hfr ;ksa d k 
Hkh fof'k"V  ifj fLFkfr ;ksa esa iz;ksx fd ;k t k ld r k gSA  bu  j hfr ;ksa esa ls vf/kd ka'k U;wV u 
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d s izxkeh vUr j lw= d s gh : ikUr j gSA  ;gk¡ ij  fu Eu  pkj  vU; j hfr ;ksa d k laf{kIr 
o.kZu  fd ;k x;k gSA 

¼d½ U;wVu&xkWl vxzxkeh fof/k jhfr dk iz;ksx dc fd;k tk,\  ;g j hfr 
U;wV u d h izxkeh vUrj &fof/k d k gh ,d  la'kksf/kr  : i gSA  bl j hfr  d k iz;ksx ml 

n 'kk esa fd ;k t kr k gS t c ¼i½ x Js.kh leku  vUrj  ls c<+r h gks r Fkk ¼ii½ fn , gq, ewY;ksa 

d s vykok fd lh ,sls x d s fy, yx d k vkUr j x.ku  gks t ks Js.kh  d s e/; esa v kr k gksA  
/;ku  j gs] U;wV u  d h izxkeh vUr j  j hfr  vkSj  bl j hfr } kj k mÙkj  ,d  leku  fud ydj 
vk,xkA  

fØ;k&fof/k & ¼i½ ladsrk{kj & Lora= pj  ekyk vFkkZr ~ x Js.kh d s ft l in  d k 

vkUr j x.ku  dj u k gksr k gS mlls B hd  fiNys in  d ks x0, vkSj  mlls fiNys in ksa d k s 

Ø ekuqlkj  x�1, x�2, x�3 vkfn  r Fkk x0 ls vxys  i n ksa d ks x1, x2, x3 vkfn  lad sr k{kj ksa 

} kj k izdV  fd;k t kr k gSA  B hd  ;gh fØ ;k y Js.kh d s lkFk n ksgj kbZ t kr h gSA  eku  

yhft , ,d Js.kh esa N% in gS vkSj  x = 32 in ds fy, vkUr j x.ku  dj u k gS r ks U;wVu 
d h *izxkeh vUrj  j hfr ^] *U;wVu &xkWl vxzxkeh^ vkSj  *U;wV u xkWl i`"B xkeh^ j hfr  esa 
lad sr k{kj ksa d k iz;ksx vxz r kfyd k d s vu qlkj  fd ;k t k,xk & 

U;wV u  izxkeh U;wV u&xkWl vxzxkeh i`"B xkeh j hfr 

x = 32 x = 32 x = 45 

10  x0 40  y0 10  x�2 40  y�2 10  x�4 40 

20  x1 52  y1 20  x�1 52  y�1 20  x�3 52 

30  x2 68  y2 30  x0 68  y0 30  x�2 68 

40  x3 72  y3 40  x1 72  y1 40  x�1 72 

50  x4 80  y4 50  x2 80  y2 50  x0 80 

60  x5 85  y5 60  x3 85  y3 60  x1 85 

 

¼ii½ vUrj lkj.kh & U;wV u  dh izxkeh j hfr  d h Hkk¡fr  blesa Hkh vUr j&lkj .kh d h 

j pu k d h t kr h gSA  vUrj ksa ds ladsr  fpUg y�s ds fpUgksa d s vuqdwy gksr s gSa& t Sls 
321

110
,,

−−
∆∆∆ yyy  vkfn  & 

¼iii½x dk fu/kkZj.k &x ds vUr j  d k fu /kkZj .k fu Eu  lw= } kj k fd ;k t kr k gS& 
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  vkUr j x.ku  in  & fiNyk in 

 x = ��������������������� 

     fu d Vr e in ksa d k vUr j 

¼iv½ U;wV u&xkWl vxzxkeh lw= bl izd kj  gS & 

 ...
321

)1()1(

21

)1( 321
0 110 −−

∆
××

−+
+∆

×

−
+∆+= yyyx

xxxxx
xyy  

mnkgj.k  % 10fu Eu  vk¡dM+ksa d h lgk;r k ls U;wVu &xkWl fof/k } kj k x = 2 5  ds r Rlaokn h 

y d k ewY; vkUr j xf.kr  d hft ,A 

Lor a= pj  ¼x½  % 1 0 2 0 3 0 4 0 

vkfJr  pj  ¼y½ % 2 5 2 8 3 4 4 5 

gy %    vUrj&lkj.kh ¼U;wVu&xkWl vxzxkeh fof/k½ 

x�s y�s vUrj 

izFke f}rh; r`rh; 

10 x-1 25 y-1  

3 

 

6 

 

11 

1

1−
∆ y

1

0y∆

1

1y∆

 

 

3 

 

5 

2

1−
∆ y

2

0y∆

 

20 x0 28 y0  

2     3

1−
∆ y

30 x1 34 y1 

40 x2 45 y2  

25 x \ yx    

 

  vkUr j x.ku  in  & fiNyk in  2 5  & 2 0     5  

 x  =  ��������������������  =  ������� = ���  =  0.5

    fu d V or hZ in ksa d k vUr j   3 0  & 2 0   1 0 

 321

0 110 32

)1()1(

2

)1(
−−

∆
×

−+
+∆

−
+∆+= yyyx

xxxxx
xyy  

 
32

2)5.0(5.05.1

2

3)5.0(5.0
65.028

×

×−××
+

×−×
+×+=xy  

   5.305.031125.0375.0328 =−−−+= or  
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 U;wV u  d h izxkeh vUrj &j hfr  } kj k Hkh ;gh mÙkj  vkr k gSA 

¼[k½ U;wVu&xkWl i`"Bxkeh jhfr  

¼i½ jhfr dk iz;ksx & bl j hfr  d k iz;ksx r c fd;k t kr k gS t c vkUr j x.ku  dh 
t kus okyh la[;k Js.kh d s vfUr e Hkkx esa iM+r h gksA  bl j hfr d h 'ks"k fo'ks"kr k,a U;wVu  
d h lkekU; izxkeh vUrj  fof/k d s gh leku  gSA 

¼ii½ ladsruk ,oa fØ;k&fof/k & lad sr u k d h n`f"V  ls ;g j hfr  mi;qZDr  j hfr  ls FkksM+h  

fHkUu r k fy, gq, gSA  bl j hfr  d s vUr xZr  vkUrj x.ku  in  ¼x½ ls vxys in  d ks x0

eku k t kr k gS vkSj  bl ewy&fcUn q ls iwoZ&in ksa d ks vxzxkeh j hfr  d h gh Hkk¡fr  x-1, x-2, 

vkfn  vkSj  x0 d s ckn  okys in ksa d ks x1, x2 vkfn lad sr k{kj ksa } kj k izd V  fd ;k t kr k gSA  

y Js.kh d s fy, Hkh B hd  blh rj g ls lad sr k{kj ksa d k iz;ksx fd ;k t kr k gSA  r Ri'pkr~ 

vUr j&lkj .kh } kj k vUr j izkIr  fd , t krs gSa vkSj x d k ewY; fu d kyu s ds fy, fu Eu  lw= 
d k iz;ksx fd ;k t kr k gS & 

  vkUr j x.ku  in  ls vxyk in  & vkUrj x.ku  in 

 x  =  �������������������������������� 

    fu dV or hZ in ksa d k vUr j 

¼iii½ lw= % vUr  esa fu Eu fyf[kr  lw= } kj k vkUrj x.ku  fd;k t kr k gS & 

...
4321

)2)(1()1(

321

)1()1(

21

)1( 4321
0 2211 −−−−

∆
×××

−−+
+∆

××

−+
−∆

×

+
+∆−= yyyyx

xxxxxxxxx
xyy  

¼x½ LVfyZax dk lw=   

;g lw= U;wV u&xkWl vxzxkeh o i`"B xkeh n ksu ksa lw=ksa  d k lekUr j  ek/; gS vkSj Js.kh d s 
e/;or hZ in  d s vkfJr  ewY ; d k vkUr j x.ku  dju s d s fy, mi;qDr  gSA  vxzxk eh fof/k 

d h Hkk¡fr  bl j hfr  esa Hkh vkUr j x.ku in  ls igys d s in  d ks gh ewy&fcUn q ¼x0, y0½ 
eku k t kr k gSA  lw= bl izd kj  gS & 

 ...
232

)1(

22

332
2

11

0
21

1

2

10 +










 ∆+∆

×

−
+∆+













 ∆+∆
+= −−

−

− yy

y

yy

x

xxx
xyy  

mn kgj .k 10  d ks LV fyZax lw = d s iz;ksx } kj k Hkh gy f d ;k t k ldr k gS & 

 2
32

)15.0(5.0
3

2

)5.0(

2

36
5.028

22

×
×

−
+×+







 +
+=xy  

   
32

2)75.0(5.0
375.05.45.028

×

×−×
++×+=  



प�रमाणा�मक 	व�धया ँ                                                                              MAEC104 

उ�तराखडं मु�त व�वव�यालय����������������������������������������������������������������������������������६२५�

   5.30125.0375.025.228 =−++=  

 mi;qZDr  r hu ksa j hfr ;ksa d k iz;ksx cgqr  d e fd ;k t kr k gS D;ksafd  bu esa vUr j  
fu d kyus vkSj  mi;qDr  lw= d k iz;ksx d jus esa vf/ kd rj  HkzkfUr  d h fLFkfr  mRiUu  gks 
t kr h gSA  vkUr j x.ku  in pkgs Js.kh d s vkj EHk] e/;  ;k vUr  esa gks U;wV u  d k ewy lw=   
gh vf/kd r j  iz;ksx fd ;k t kr k gSA 

¼?k½ U;wVu dh foHkkftr vUrj&jhfr   

jhfr dk iz;ksx & bl j hfr d k iz;ksx ml le; fd ;k t kr k gS t c x Js.kh d s in ksa d k 
vUr j  vleku  gksA 

fØ;k fof/k & bl j hfr  ds vu qlkj  igys foHkkft r  vUr j&lkj .kh   cu kbZ t kr h gS ft lesa 

fu dV or hZ y�s d s vUrj ksa ls Hkkx n sdj  foHkkft r vUrj fu d kys t krs gSaA  ;fn  y d s pkj 
ewY; Kkr gks r ks r hu  izeq[k foHkkft r vUrj ksa   d k iz;ksx fd ;k t k,xkA  vUr j ds 
izFke [kku s esa r hu  foHkkft r  vUr j  miyC/k gksaxs ft u esa ls igyk] izFke izeq[k foHkkft r 

vUr j gksxkA  izR;sd  y esa ls fiNys y d ks ?kV kdj  mu ds r Rlaokn h x�s ds vUrj  ls Hkkx 
d j  fn ;k t k,xkA  ;gh lEc) foHkkft r  vUr j  gksxkA  n wlj s [kku s esa  izFke  [kku s d s 
r hu  foHkkft r kUrj ksa d h lgk;r k ls blh izd kj  n ks fo Hkkft r  vUrj  fu d ky fy, t k,axs 
ft u esa ls igy k] f} r h; izeq[k foHkkft r  vUrj  d gyk,xkA  r hlj s [kku s esa n wlj s d kWye 
d s n ks vUrj ksa ds vk/kkj  ij ,d ek= foHkkftr  vUrj  izkIr  fd ;k t k,xk t ks r r̀ h; izeq[k 
foHkkft r kUrj  d gyk,xkA  foHkkft r  vUrj  fu d kyu s d h ;g izfØ ;k fu Eu kafd r  lkj .kh esa 
Li"V  d h x;h gS & 

foHkkftrkUrj lkj.kh   

x�s y�s foHkkftr&vUrj ¼Divided Difference½ 

izFke First f} r h; Second r r̀ h; Third 

x0 y0  

01

01

xx

yy

−

−

12

12

xx

yy

−

−

12

12

xx

yy

−

−

1
0∆

1
1∆

1
2∆

02

1
0

1
1

xx −

∆−∆

13

1
1

1
2

xx −

∆−∆

2
0∆

2
1∆

03

2
0

2
1

xx −

∆−∆

3
0∆

x1 y1

x2 

x3 

y2 

y3

x y       



प�रमाणा�मक 	व�धया ँ                                                                              MAEC104 

उ�तराखडं मु�त व�वव�यालय����������������������������������������������������������������������������������६२६�

bl fof/k } kj k vkUrj x.ku  d jus d s fy, fu Eu  lw= d k iz;ksx fd ;k t k,xk & 

 ...))(()()()()( 3
0210

2
010

1
000 +∆−−−+∆−−+∆−+= xxxxxxxxxxxxyyx  

 3
0

2
0

1
0 ,, ∆∆∆  Ø e'k% izFke] f} r h;] ,oa r r̀ h; izeq[k foHkkft r kUr j  gSaA 

mnkgj.k % 11fu Eu  lkj .kh esa lEin k d j  yxus okyh lEin kvksa d h la[;k n h x;h gS & 

lEin k oxZ ¼#0 ½ % 5 0 ]0 00&75 ]000  75 ]00 0&1 ]0 0 ]0 00 1 ]00 ]000 &1 ]50 ]0 00 

la[;k     %    8 70   5 40   4 50 

 U;wV u  d h foHkkft r  vUr j j hfr  } kj k 7 5 ]00 0  #0  ls 8 0 ]0 00  #0  d s chp d h 
lEin kvksa d h la[;k d k vkUr j x.ku  d hft ,A 

gy %    foHkkftr vUrj lkj.kh 

ls d e 0 00 #0  x la[;k y foHkkft r  vUrj 

izFke 1∆  f} r h; 2∆  

7 5 x0 8 70 y0  

75100

8701410

−

−  

 

100150

14101860

−

−  

 

6.21

1
0∆  

 

9

1
1∆  

 

75150

6.219

−

−  

 

168.0

2
0

−

∆  1 00 x1 1 41 0 y1

1 50 x2 1 86 0 y2

8 0 x \ y     

 

lw= % 2
010

1
000 )()()( ∆−−+∆−+= xxxxxxyyx  

 )168.0()10080()7580(6.21)7580(87080 −−−+−+=y  

    9958.9948.16108870 or=++=

 7 5  gt kj  #0  ls d e okyh lEin kvksa d h la[;k = 870 

 8 0  gt kj  #0  ls d e okyh lEin kvksa d h la[;k = 995 

vr % 75  ls 8 0  gt kj  #0  d s chp lEin kvksa d h la[;k = 9 95 &8 70  = 12 5 
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25-8 lkjka'k  

 lkaf[;d h; fo'ys"k.k d jr s le; d Hkh&d Hkh ;g ns[ku s esa vkr k gS fd  izLr qr 
lead  Js.kh iw.kZ u  gksd j viw.kZ gksr h gS vFkkZr ~ Js.kh d s d qN ewY; fd Ugha d kj .kksa ls 
vKkr  cu s j gr s gSaA  pw¡fd  ,d  lgh fu "d "kZ ij igq¡pu s ds fy, Js.kh d s lHkh ewY;ksa d h 
t kud kj h d k gksu k vR;ko';d  gS] blfy, miyC/k lead ksa d s vk/kkj  ij  mu  vKkr 
ewY;ksa d k vu qeku yxku s d s fy, ft u  lkaf[;d h; jhfr ;ksa d k iz;ksx fd ;k t krk gS mUgsa 
vkUr j x.ku r Fkk ckg~;x.ku d gr s gSaA  vFkkZr ~ vkUr j x.ku  d k r kRi;Z fn , x, lead ksa ls 
d qN fo'ks"k ekU;r kvksa d s vk/kkj  ij  fd lh in  d k lokZf/kd  lEHkkfor  ewY;  Kkr  dj us 
d h fof/k ls gS r Fkk ckg~;x.ku  ls vfHkizk; fd Ugha fo'ks"k ekU;r kvksa d s vk/kkj  ij  fdlh 
Hkkoh fr fFk d s Hkkoh lead  d k iwokZuqeku  d ju k gksr k gSA 

 vkUr j x.ku  vFkok ckg~;x.ku  dj rs le; ge ;g d Yiu k dj  ysrs gSa fd  lead ksa 
esa ifj or Zu  d h nj  loZn k leku  gS ,oa lead ksa d h fr fFk;ksa d s chp d ksbZ vpku d  ?kVu k 

u gha ?kV h gS] vFkkZr ~ lead ksa esa ,d  izd kj  d h continuity gSA 

 ;fn  Kkr  lead ksa esa yxH k x fu ;fer  : i ls mPpkopu  gksr s gSa r ks vKkr  ewY; 
d k vu qeku  Hkh ;FkklEHko ifj 'kq) gksr k gSA 

25-9 vH;klkFkZ iz'u 

25-9-1 oLrqfu"B iz'u 

I. fjDr LFkkuksa dks Hkfj, % 

¼i½ Hkkj r  esa t u x.ku k izR;sd  &&&&& esa ,d  ckj  vk;ksf t r  d h t kr h gSA 

¼ii½ vHkko ;k vi;kZIr r k d h iwfr Z vkUrj x.ku  } kj k &&&&& yxkd j  d h t kr h gSA 

¼iii½ vkUr j x.ku  o ckg~;x.ku  d jrs le; ;g eku  fy;k t kr k gS fd  n h gqbZ vof/k 
d s lead ksa esa ,d n e d ksbZ &&&&& u gha gqbZ gSaA 

¼iv½ ;fn  Kkr  lead ksa esa  yxHkx  fu ;fer  : i ls &&&&& gksr s gSa r ks vKkr  ewY; d k 
vu qeku  Hkh ;FkklEHko ifj 'kq) gksr k gSA 

¼v½ izR;{k&f} in &foLr kj  j hfr  &&&&& ij  vk/kkfj r  gSA 

II. fuEu dFkuksa esa ls dkSu lh lR; gS vkSj dkSu lh vlR; gS % 

¼i½ vkUr j x.ku  d k mn~ns'; lead  Js.kh d s chp d h fj fDr ;ksa d ks Hkj u k gksr k gSA  
l@v 

¼ii½ ckg~;x.ku  ls vfHkizk; fd Ugha fo'k s"k ekU;r kvksa d s vk/k kj  ij  fd lh Hkkoh fr fFk d s 
Hkkoh lead  d k iwokZuqeku  d ju k gksr k gSA  l@v 
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¼iii½ U;wV u  d h izxkeh&vUr j  fof/k f} in &izes; ij  vk/kkfjr u gha gSA   l@v  

¼iv½ ykxzSat  } kj k izfr ikfn r  ykaxzSt fof/k vkUrj x.ku  ,oa ckg~;x.ku  d h lkoZHkkSfed 
j hfr  gSA  l@v 

¼v½ �n� o sa ?kkr  d s ij oyf;d  oØ  d k lehd j .k bl izd kj  gS & 

 y = ax + bx
2
 + cx

3
 + dx

4
 ....  l@v 

III. fuEufyf[kr esa dkSu lk fodYi lgh gS % 

¼i½ fd Ugha fu f'pr  ekU;r kvksa d s vUr xZr  ek=kvksa d s  lokZf/kd  lEHkkO; vu qeku  yxkus 
d h rd u hd  d ks d gr s gSaA 

 ¼v½  ckg~;x.ku ¼c½ lglEcU/k    ¼l½ izr hixeu   ¼n ½ vkUr j x.ku 

¼ii½ fu Eu kafd r  j hfr;ksa esa d kSu  lh j hfr  lkoZHkkSfed  j hfr  gS % 

 ¼v½fcUn q&j s[kh; j hfr   ¼c½ izR;{k f} in&foLr kj  j hfr  

 ¼l½U;wV u  d h izxkeh vUrj j hfr ¼n ½ U;wV u&xkWl vxzxkeh fof/k 

¼iv½ LV fyZax d k lw= gS %  

 ¼v½  ...
321

)1()1(

21

)1( 321
0 110 −−

∆
××

−+
+∆

×

−
+∆+= yyyx

xxxxx
xyy  

 ¼c½ ...
321

)1()1(

21

)1( 321
0 211 −−

∆
××

−+
+∆

×

−
+∆−= yyyx

xxxxx
xyy  

 ¼l½ ...
232

)1(

22

332
2

211

0
21

1

10 +










 ∆+∆

×

−
+∆+













 ∆+∆
+= −−

−

− yy

y

yy

x

xxx
xyy  

 ¼n ½ ...)()()()()()( 3
0210

2
010

1
000 +∆−−−+∆−−+∆−+= xxxxxxxxxxxxyyx  

¼v½ vkUr j x.ku  r Fkk ckg~;x.ku d h j hfr ;ksa d ks ck¡V k t k ldr k gS & 

 ¼v½  n ks Jsf.k;ksa  esa   ¼c½ r hu  Jsf.k;ksa esa  

 ¼l½ pkj  Jsf.k;ksa esa   ¼n ½ ik¡p Js f.k;ksa e sa  

25-9-2 y?kq mÙkjkRed iz'u 

¼i½ vkUr j x.ku  ,oa ckg~;x.ku  d h n ks vUr fu Zfgr  ekU;r k,¡ fyf[k,A  

¼ii½ vkUr j x.ku  ,oa ckg~;x.ku  d h ifj 'kq)r k fd u  n ks ckr ksa ij  fu HkZj     dj r h gS\ 

¼iii½ ¼y�1½6 d k f} in  foLr kj  fyf[k,A 
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¼iv½ U;wV u  izxkeh fof/k d s vu qlkj  r`r h; izeq[kkUrj  ¼ 3
0∆ ½ r d  d k vUr j  lkj .kh 

cu kb,A 

¼v½ n = 8  r d  ,d  ikLd y f=Hkqt  d h j pu k d hft ,A 

25-9-3 fucU/kkRed iz'u 

¼i½ lkaf[;d h esa vkUr j x.ku  ,oa ckg~;x.ku  d h mi;ksfxrk d h O;k[;k d hft ,A 

¼ii½ vkUr j x.ku  ls vki D;k le>rs gSa\  fd u  ekU;r kvksa d s vUr xZr  ewY; d h 
vUr xZ.ku k d h t kr h gS\ 

¼iii½ *vkUr j x.ku ^ ,oa *ckg~;x.ku ^ esa vUr j  Li"V  d hft ,A  lkaf[;d h; v/;;u esa 
mu d h vko';dr k d k laf{kIr  foospu  d hft ,A 

¼iv½ vkUr j x.ku  ,oa ckg~;x.ku d s fy, iz;ksx gksu s oky h izeq[k j hfr ;ksa d k o.kZu 
d hft ,A  os voLFkk,¡ Hk h c r kb, ftu esa izR;sd  d k iz;ksx mfpr  j gsxkA  

¼v½ t u x.ku k d s o"kksZa d s e/; d s o"kksZa d s ifj or Zu ksa d h x. ku k vki d Sls d jsaxs\  D;k 
vki 1 94 1 ] 19 51 ] 196 1 ] 19 71  d h tu x.ku k d s vadksa d s vk/kkj  ij  197 6  d h 
t u x.ku k d k vuqeku  dj  ldr s gSa\ 

25-9-4 la[;kRed iz'u 

¼i½ fu Eu  lkj .kh ,d  QeZ ds 2 005  ls 20 10  r d ds ykHk ¼yk[k #0 ½ ds lead 
izLr qr  djr h gSA  20 09  d s ykHk d h j kf'k vKkr  gSA  fcUn q j s[kh; j hfr  } kj k 
mld k vkUrj x.ku  d hft ,A 

 o"kZ % 2 00 5 2 00 6 2 00 7 2 00 8 2 00 9 2 01 0 

 ykHk %  1 08  1 13  1 11  1 10  \  1 14 

¼ii½ 3 0  o"kZ d h vk;q d s fy, v Kkr  ewY; d k vkUrj x.ku  d hft , & 

 vk;q ¼o"kksZa esa½  % 1 0 1 5 2 0 2 5 3 0 3 5 

 ewY;  % 2 0 3 5 4 0 4 3 \ 5 5 

¼iii½ u hps n h x;h lkj .kh d h lgk;r k ls 1 9 70  r Fkk 1 98 0  ds mRikn u  d h x.ku k 
d hft , & 

 o"kZ % 1 95 5 1 96 0 1 96 5 1 97 0 1 97 5 1 98 0 1 98 5 

 mRikn u  %  2 00  2 30    2 70   \   3 80  \  4 60 

¼iv½ fu Eu  lead ksa ls] vkUr j x.ku  d h U;wV u  fof/k } kj k 25  o"kZ d h vk;q ij  okf"kZd 
'kq) izhfe;e Kkr  d hft , & 
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 vk;q ¼o"kksZa esa½  % 2 0  2 4  2 8     3 2  

 izhfe;e n j  ¼#0  esa½%0 -014 27    0 -01 58 1    0 -01 77 2   0 -01 996 

25-10 vH;klkFkZ iz'uksa ds mÙkj 

 2 6-9-1  ¼I½ ¼i½ & n 'kd ¼ii½ & lokZsi;qDr  vu qeku 

  ¼iii½ izp.M o`f) ¼iv½ & mPpkopu   ¼v½ & f} in&izes; 

  ¼II½ ¼i½ & l  ¼ii½ & l  ¼iii½ & v  ¼iv½ & l  ¼v½ & v 

  ¼III½ ¼i½ & M  ¼ii½ & M ¼iii½ & v  ¼iv½ & l  ¼v½ & v  

 2 6-9-4 ¼i½ & [11 2  yk[k #0] ¼ii½ & [4 8] 

  ¼iii½ & [19 70  = 322 (  1 98 0  = 4 33] 

  ¼iv½ &  [0 -0 16 25] 

  ¼v½ & [y7 = 70, 70�60 = 10] 

25-11 lanHkZ xzUFk lwph@mi;ksxh ikB~; lkexzh  

1 ½ caly] ,l0  ,u0 ] ,oa vxzoky] Mh0 vkj0 ] ¼197 8 ½] lkaf[;dh ds ewy rRo] 
f'koyky vxzoky  ,.M d Eiu h] vkxj k & 31 ( 

2 ½ u kxj ] d Syk'k u kFk] ¼2 00 5 ½] lkaf[;dh ds ewy rRo] fe u k{kh izd k'ku ] esj B A 

3 ½ yky] ,l0  ,u 0 ] pr qosZn h] ,l0 ] lkaf[;dh] izd k'ku ] bykgkckn A 

4 ½ flag] ,l0  ih0 ] ¼199 7 ½ lkaf[;dh&fl)kUr ,oa O;ogkj] ,l0  pUn  ,.M d Eiu h 
fyfeV sM] u bZ fn YyhA 

5 ½ voLFkh] t h0  Mh0  ,oa fu xe] lq/khj dqekj ] ¼2 007 ½ lkaf[;dh; fo'ys"k.k] Hkkjr 
cqd  lsUV j ] y[ku Å A 

6 ½ Gupta, S. P., (2005), Statistical Methods, S. Chand, New Delhi. 

7 ½ Goon, Gupta and Dasgupta, A Fundamental of Statistics, Vol. I, 

The World Press Private Limited. 
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bdkbZ&26-lwpdkad 
bdkbZ dh :ijs[kk 
26-1 çLrkouk 
26-2 mn~ns'; 
26-3 lwpdkad dk vFkZ ,oa ifjHkk’kk  
26-4 lwpdkadks dh fo’ks’krk,¡  
26-5 lwpdkadks dk egÙo ,oa mi;ksx  
26-6 lwpdkadks ds çdkj  

26-6-1 ewY; lwpdkad 
26-6-2 ek=k lwpdkad  
26-6-3 dqy ewY; lwpdkad ;k oSY;w lwpdkadA 
26-6-4 m)s”; fo”ks"k lwpdkad 

       26-6-5 oLrqvksa dh la[;k ds vk/kkj ij lwpdkad 
26-7 lwpdkad jpuk lEcU/kh lwpuk,¡  
26-8 vk/kkj ifjorZu 

26-8-1 fLFkj vk/kkj ls J`[kayk vk/kkj esa ifjorZu 
 26-8-2 J`[kayk vk/kkj ls fLFkj vk/kkj es 
26-9- vk/kkj o’kZ ifjorZu 
 26-9-1  çR;{k ;k iquZfuekZ.k jhfr  

26-9-2 vçR;{k vFkok ijks{k ;k laf{kIr jhfr 
26-10- ek/; dk pquko 
26-11 Hkkjkadu dh leL;k 
  26-11-1 çR;{k rFkk ijks{k Hkkjkadu 
 26-11-2 fLFkj rFkk ifjorZu'khy Hkkj 

26-11-3 ewY; lwpdkad  
26-12 lwpdkad cukus dh fof/k;k¡ 
 26-12-1 vHkkfjr lwpdkad 
 26-12-2 Hkkfjr lwpdkad 
26-13 ewY; lwpdkad  
26-14 lw=ks dh mi;qDrk ds ekin.M 
26-15 f'kjkscU/ku ;k la;kstu  
26-16 miHkksDrk ewY; lwpdkad ;k fuokZg ykxr lwpdkad  
26-17 lwpdkadks dh lhek,¡  
26-18 lkjka'k 
26-19 'kCnkoyh 
26-20 y/kq mÙkjh; ç'u 
26-21 LknaHk lfgRk XkzUFk 
26-22 dqN mi;ksxh iqLrdsa 
26-23 fucU/kkRed ç'u
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26-1 çLrkouk 

çLr qr bd kbZ esa lwpd kad  ;k fu nsZ'kkad  ds fo’k; d k foLr `r : i ls v/;;u  fd ;k 

X;k gSA ifj or Zu  ç— fr  d k gh ,d  fu ;e gSA vk fFkZd  {ks= es a ;g fu ;e iw.kZ : i ls ykXk w 

gksr k gSA vkfFkZd  {ks= d s fofHkUu  igyw t Sls %&ewY;] mRikn u ] O;kikj ] t hou  ykxr 

bR;kfn  fu j Urj  ifj ofrZr  gksr s j gr s gSaA bu esa lr r mr kj &p< +ko gksr k j gr k gSA bUgh a 

ifj orZu ksa d k v/;;u  dj us vkSj buds çHkkoksa d ks Li’V  d jus d s fy, ftl lakf[;d h; 

r du hd  d ks fod flr  fd ;k X;k gS mlh r du hd  d ks lwpd kad  vFkok fu nsZ’kkad  dgr s gSaA 

lwpd kad ksa d k fu ekZ.k loZçFke bV yh ds lkaf[;d  dIyhZ u s fd ;k FkkA bUgksau s 

1 76 4 esa ewY;kas esa g ksu s ok ys ifj or Zu ksa d h eki dju s gsr q lu ~ 1 500  bZ0  d ks vk/kkj  o’kZ 

eku dj  lu~ 1 750  ds fy,  ewY; lawpd kad  d k fu ekZ.k fd ;kA çkj EHk esa lwpd kad  d ks d soy 

ewY;Lr j  r Fkk eqn zk d h Ø;”kfDr  d k eki d ju s gsr q ç;ksx fd ;k t kr k Fkk ijUrq vkt  d s 

le; esa bld k ç;ksx foLr `r  gks X;k gSA çR;sd  igy w  esa  lwpd kad  d k ç;ksx fd ;k t kr k 

gSA t Sls % mRiknu ] miHkksX] fu ;kZr ] vk;kr ] j k’V ªh; vk;] t hou fu okZg O;;] lM+d 

n q?kZVu kvksa t Sls la[;kRed r F; ,oa fu /kZur k] LokLF;] eku oh; fod kl] d k;Z{ker k] 

cqf)er k vkfn  ds v/;;u  esa Hkh lwpd kad ksa d k ç;ksx f d ;k t kr k gSA  

lwpd kad ks d s fod kl esa çks- t soUl] MkW- ek”kZy] okY”k] ,t oFkZ vkfn  mYys[ku h; 

u ke gSa ij Ur q 10 0 lw=ksa d k çfriknu  d jds u ;k vk;ke nsu s okys fQ”kj  d k u ke 

mYys[ku h; gSA  

26-2 mn~ns’;  

çLr qr  bd kbZ d s v/;;u  ls ge ;g Kkr  d j  ldsaxs f d & 

¼d ½ lwpd kad  d k vkfFkZd  ,oa O;kolkf;d  v/;;u  esa D;k egRo gS \ 

¼[k½ lwpd kad ksa d h D;k mi;ksfXr k ,oa D;k lhek;sa gSa \  

¼X½ lwpd kad ksa d k fu ekZ.k fd l çd kj  fd ;k t kr k gS \ 

¼?k½ fofHkUu  çd kj  d s lwpd kad ksa d h t kud kj hA 

¼³½ ,d  vkn ’kZ lwpd kad  d s fy, fofHkUu  t kap d kSu  lh gSa \ 
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26-3 lwpdkad dk vFkZ ,oa ifjHkk’kk  

lwpd kad  ,d fo’ks’k çd kj  d k ek/; gS ft ud s } kj k le;] LFkku  ;k vU; fd lh 

fo’ks’kr k ds vk/kkj  ij  lEcfU/kr  pj  ewY;ksa es a gksu s ok ys lkis{k ifj or Zu ksa d k ekiu  fd ;k 

t kr k gSA  

¼d ½ ØkWDlVu ,oa dkmMsu ds vuqlkj] ^^lwpd kad  lEcfU/kr  pj ewY;ksa d s vkd kj esa 

gksu s okys vUr j ksa d k ekiu  d jus d s lk/ku  ;k mik; gSaA** 

¼[k½ MkW- ,y- ckmys ds vuqlkj] ^^ lwpd kad ksa d k ç;ksx fdlh ek=k esa gksu s oky s ,sl s 

ifj orZu ksa d k eki d j us d s fy, fd ;k t kr k gS ft ud k ge çR;{k : i ls 

voyksd u  u gha dj  ldrsA** 

¼X½ lsØkbLV ds vuqlkj^^ fun sZ’kkad  vad ksa d h ,d  ,slh Js.kh gS ft ld s } kj k fd lh 

r F; ds ifj ek.k esa gk su s ok ys ifj or Zu ksa d k le; ;k LFkku  d s vk/kkj  ij  ekiu 

fd ;k t kr k gSA** 

¼?k½ MkW- ,e- VfVy ds ’kCnksa esa] fu nsZ’kkad  ,d  vdsys vu qikr  ds : i esa  n ks fofHkUu  

le;ksa] LFkku ksa vFkok ifj fLF kfr ;ksa esa fofHkUu  pj ksa esa if j orZu  d ks lkewfgd  : i ls 

ekir k gSA** 

fu ’d’kZ : i esa d gk t k ld r k gS fd  lwpd kad  çfr’kr  ds : i esa O;Dr  fd ;k 

t kus okyk ,d  fo’ks’k çd kj  d k ek/; gS ft lds vk /kkj  ij  fofHkUu  le;ksa] LF kku ksa ;k 

vU; lead  lewgksa e sa gk su s o kys lkisf{kd  ifj or Zu ksa d h lkekU; ç— fr  d ks ekik t kr k gSA 

t c ge d soy fd lh vd sys pj  d k v/;;u  d j rs gSa r ks og ,d pj h; lwpd kad 

d gykr k gS tcfd  d bZ pj ksa esa gksu s ok ys vkSlr  ifj or Zu ksa d k ,d  lkFk v/;;u  fd ;k 

t k;s r ks bls fefJr  ;k laXzfFkr  lwpd kad  d grs gSaA t Sls — f’k mRikn u  d k lwpd kad 

fefJr  lwpd kad  d k mn kgj.k gSA   

26-4 lwpdkadks dh fo’ks’krk,¡  

¼d½ rqyuk dk v/kkj %& lwpd kad ksa } kj k ifj or Zu ksa d h r qyu k le; vFkok LFkku  ds 

vk/kkj  ij  d h t kr h gS] ft l o’kZ d s lwpd kad  Kkr d jus gks mls pky w o’kZ ;k 

çpfyr  o’kZ r Fkk ft l fu f”pr   o’kZ ls rqyu k d ju h gks mls vk/kkj  o’kZ d grs 

gSaA 
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¼[k½ fof’k’V çdkj ds ek/; %&Ekk/;ksa } kj k vleku  bd kbZ;ksa okyh J s.kh  d h r qyu k u gha 

d h t k ldr h] ij Ur q lwpd kad ksa } kj k vleku  bd kbZ;ksa okyh vu sd  Jsf.k;ksa e sa  

gksu s okys ifj or Zu ksa d k lkis{k v/;;u  lj yr k ls fd ;k t k ldr k gSA 

¼X½ çR;{k ekiu u gksus okys ifjorZuksa dk eki %&lkekU;r % lwpd kad  d h r du hfd 

d k ç;ksx ,sls fefJr  ,oa  t fV y ifj or Zu ksa d s eki d s fy, fd ;k t kr k gS 

ft ud ks çR;{k : i ls ekik u gha t k ld r kA t Sls ewY; Lr j ] t hou  ykxr  vFkok 

vkfFkZd  fØ ;kvkssa esa ifj or Zu A ;gk¡ lwpd kad  d h lgk;r k ls lkis{k ifj or Zu ksa dk 

v/;;u  dj  fy;k t kr k gSA 

¼?k½ rqyukRed eki %&lwpd kad  ,d  r qyu kRed  vFkok lkis{k eki gSA mn kgj .k d s 

fy, ;fn  ;g d gk t k;s fd  lu ~ 199 0 d h rqyu k esa  lu~ 1 998  esa ewY; funsZ’kkad 

1 60  gS r ks bld k vFkZ ;g gS fd  1 990  d h rqyu k esa 1 9 9 8  esa ewY;ksa e sa 6 0  

çfr ’kr  o`f) gks X;h gSA 

¼³½ lkoZHkkSfed mi;ksx %&bl r du hd d k çkj EHk ewY;ksa esa  ifj orZu ds ekiu  d s fy, 

gqvk Fkk] ysfd u  or Zeku  le; esa bl r du hd  d k ç;ksx loZO;kih cu  X;k gSA 

blds } kj k fofHkUu  {ks=ksa esa ifj orZu  d k ekiu  fd ;k tkr k gSA  

okLr o esa ,slk d ksbZ {ks= ugha gS ft lesa la[;kRed  d ks ekiu s ds fy, lwpd kad ksa d k ç;ksx 

u  gksr k gksA  

26-5 lwpdkadks dk egÙo ,oa mi;ksx  

vkfFkZd  vkSj  O;kolkf;d  {ks= esa ifj or Zu ksa d s ekiu  vkSj  fo’ys’k.k d h n `f’V  ls 

lwpd kad  ,d  egÙoiw.kZ ,oa mi;ksxh mid j .k cu pqd k gS vkSj  bl d kj .k bld s 

^^vkfFkZd ok;qekid ;a=** d gk t ku s yXk gSA lwpd kad  vkfFkZd  t Xr  d k çk.k gS D;ksafd  

mRikn u ] miHkksX] eqnzk ewY;] ekax] iwfr Z] etn wj h] vk;kr &fu ;kZr ] ewY; Lr j tSlh çeq[k 

leL;kvksa d k lek/kku  lwpd kad ksa d s ç;ksx } kj k gh fd ;k t kr k gSA la{ksi esa lwpd kad  ds 

ç;ksx ,oa egÙo fu Eu  çd kj  ls gSa & 

¼d½ rqyukRed v/;;u dks lEHko cukuk %&lwpd kad ks d h lkis{k eki ds } kj k fd lh 

le; ;k LFkku  d s vk/kk j  ij  lj yr k ls r qyu k d h t k ldr h gS D;ksafd 

lwpd kad ksa d s } kj k fofHku u  ç— fr  d h bd kbZ;ksa d ks ,d  vFkZiw.kZ ,oa  lj y 

la[;kRed  ewY; esa ifj ofr Zr  dj  fy;k t kr k gSA  
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¼[k½ Hkkoh ço`fÙk;ksa ds ladsrd %&lwpd kad  Hkwrd ky ds lUn HkZ esa or Zeku  d h O;k[;k 

d jrs gSa vkSj  Hkfo’; d s fy , iqokZuqeku  yXku s esa lgk;d  fl) gksr s gSaA  

¼X½ vkfFkZd uhfr;ksa ds fuekZ.k esa lgk;d %&lwpd kad ks } kjk lj d kj  ewY;ksa es a fLFkj r k] 

U;wu r e etnwj h] eagXkbZ HkÙkk vkfn  lqfu f”pr  dj ysr h gSA lkFk gh fofHkUu  

vkfFkZd  u hfr ;ksa d s fu ekZ.k esa Hkh lgk;r k feyr h gSA  

¼?k½ tfVy rF;ksa dks ljy cukuk %&lwpd kad ksa d h lgk;r k es t fV y r F;ksa ,oa  

mu ds ifj or Zu ksa d s v/;;u  d ks lj y cu k;k t k ld r k gSA mn kgj .k ds fy, 

fd lh ns”k e sa O;kolkf;d  fØ ;kvksa esa  ifj or Zu  ,d  t fV y r F; gS ft lesa m|ksX] 

O;kikj ] cSafd aXk] ifj ogu  vkfn  fofHkUu  {ks=ksa e sa gk su s ok ys ifj or Zu  �kkfey gk sr s gSa  

ysfd u  lwpd kad  } kj k bldk v/;;u  lj yr k ls fd ;k t k ldr k gSA  

¼³½ fofHkUu ewY;ksa dh voLQhfr esa lgk;d %&Lkwpd kad  gesa fl)kUr  ls O;ogkj dh 

vksj  ys t krs gSa vkSj  okLr fod  fLFkfr  d h t kudkj h nsr s gSaA lwpd kad ksa ls 

voLQhfr d j .k gksus d s d kj.k okLr fod  t kud kj h çkIr gksr h gSA  

26-6 lwpdkadks ds çdkj  

lwpd kad  d ks fu Eu  : iksa esa oXhZ— r  fd;k t kr k gS& 

¼d ½ d her  ;k ewY; lwpd kad 

¼[k½ ek=k lwpd kad  

¼X½ d qy ewY; lwpd kad  ;k oSY;w lwpd kad 

¼?k½ m)s’; fo’ks’k lwpd kad 

¼³½ oLr qvksa d h la[;k ds vk/kkj  ij   

26-6-1 ewY; lwpdkad %&bu  lwpd kad ks d s ek/;e ls e wY;ksa e sa  ;k ewY; Lr j  esa  ifj orZu 

d ks ekik t k ld r k gSA bUgsa n ks mioXksZa esa ckaV k t k ldr k gS& Fkksd  ewY; lwpd kad  o 

fu okZg O;; lwpd kad A  

26-6-2 ek=k lwpdkad %&bl çd kj ds lwpd kad  HkkSfrd  ek=k esa d eh ;k o`f) d ks ekius 

d s fy, r S;kj  fd ;s t krs gSaA t Sls& — f’k mRiknu  lwpd kad ] vkS|ksfXd  mRiku lwpd kad 

vkfn A  
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26-6-3 dqy ewY; lwpdkad ;k oSY;w lwpdkad %&bu lwpd kad d k m)s’; vk/kkj  o’kZ ds 

d qy ewY; ¼ek=k X d her ½ d h r qyu k esa pkyw o’kZ d s  d qy ewY; esa ifj or Zu  d k v/;;u 

fd ;k t ku k gSA t Sls&foØ ; j kf’k d k lwpd kad A 

26-6-4 m)s”; fo”ks’k lwpdkad %&vkfFkZd  ,oa O;kolkf;d  {ks= esa  fd lh fof’k’V  m)s’; ds 

fy, Hkh lwpd kad  r S;kj  fd ;s t k ldr s gSaA t Sls&j k’V ªh; vk; lwpd kad ] fod kl nj 

lwpd kad ] mRikndr k lwpdkad  vkfn A  

26-6-5 oLrqvksa dh la[;k ds vk/kkj ij lwpdkad %&;fn  fd lh ,d  oLr q ds ewY; ds 

vk/kkj  ij  lwpd kad  rS;kj  fd ;k t kr k gS r ks mls ljy lwpd kad  d grs gSaA ;fn  oLr qvksa 

d s lewg d s fy, lwpd kad cu k;k t kr k gS r ks mls la;ksft r  ;k ^ldy* lwpdkad  d gk 

t kr k gSA  

26-7 lwpdkad jpuk lEcU/kh lwpuk,¡  

¼1½ lwpdkadks dk m)s”; %&lwpd kad  cu krs le; lcls igys mld s m)s’; dk s 

fu f”pr   dj  ysu k t :j h gSA D;ksafd  oLr qvksa d k pqu ko] ewY; m} j .k] Hkkj ksa d k fu /kkZj .k] 

lwpd kad  d h fdl j hfr  dk ç;ksx d ju k gS tSlh egÙoiw.kZ ckrsa lgh vFkksZa es a] lwpd kad 

d s m)s’; ij  gh fu HkZj  d jr h gSA  

¼2½ oLrqvksa dk p;u %&nwlj k pj .k oLr qvksa ds pqu ko d k gksr k gS D;kasfd  lHkh 

oLr qvksa d ks “kkfey d j u k vko’;d  u gha gksr kA d kSu lh oLr q,¡ fd ru h la[;k esa pqu h 

t k;s] mu d h fd Le D;k gks]  ,oa mUgsa d Sls oXkhZ—r  dj sa] ;s lc /;ku  nsu s ;ksx; gSA  

¼A½ oLrq,¡ %& 

fu Eu  fo”ks’kr kvksa okyh oLr qvksa d k pqu ko d ju h pkfg,& 

¼i½ çfrfuf/k ,oa yksdfç; %&oLr q,¡ ,slh gksu h pkfg, t ks lEcfU/kr  oxZ ;k {ks= ds 

yksXksa es a yksd fç; gks ,oa  mu d h vknr sa] j hfr&fj okt ksa o vko’;d r kvksa d k 

çfr fu f/kRo dj saA 

¼ii½ igpkuus ;ksx; %&oLrq,¡ ,slh gksu h pkfg, t ks vklku h ls igpku h t k;sa o 

mu d k Li’V  o.kZu  fd;k tk ld saA  

¼iii½ çekf.kr ,oa ltkrh; %&pqu h t ku s okyh oLr q,¡ Js.khc) o çekf.kr  gksu h pkfg, 

mu d h fd Le esa ,d : ir k gksu h pkfg,A  
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¼B½ oLrqvksa dh la[;k %&bld s lUn HkZ esa d ksbZ n <̀+ o fu f ”pr   fu ;e u gha gS ysfd u 

oLr qvksa d h la[;k d k fu/kkZj .k miyC/k le; o /ku ] “kq)r k r Fkk m)s”; o 

ifj fLFkfr ;ksa d ks /;ku  esa j [kd j  dj u k pkfg,A  

¼C½ fdLe %&lwpd kad  esa ,slh oLr qvksa d ks �kkfey d j uk pkfg, t ks lcls vf/kd  

çpfyr  o çekf.kr  gksaA  lkFk gh mld s Xq.kksa esa  Hkh fL Fk j r k gksu h Pkkfg,A  

¼D½ oXkhZdj.k %&pqu h X;h oLr qvksa d ks lt kr h;r k d s vk/kkj  ij  d qN fu f”pr   oXksZa o 

mioXksZa esa foHk kft r  d j  n sr s gSa ft lls lkekU; lwpd kad  dss lkFk&lkFk lewg 

lwpd kad  Hkh Kkr  fd ;k t k ldsA  

¼3½ ewY; m}j.k çkIr djuk %& 

oLr qvksa d s pqu ko d s ckn  ewY; m} j .kksa d k pj .k gksr k gSA blesa fu Eu  ckr ksa ij  fopkj 

gksr k gS& 

¼i½ Fkksd ;k QqVdj ewY; %&lwpd kad ksa d s m)s’; ds vk/kk j  ij  ewY; Fkksd  ;k QqVdj 

ewY; gks ldr s gSaA ij Urq vf/kd ka’kr% Fkksd  ewY; gh fy;s t krs gSaA D;ksafd  os 

QqVd j  ewY;kas d h vis{kk vf /kd  fLFkj  gksr s gSaA  

¼ii½ ewY; O;Dr djus dk :i %& ewY; n ks çd kj  ls O;Dr  fd;s t k ldr s gSa& 

 ¼a½ eqn zk ewY; t Sls&10 00  : i;s çfr  d qUr yA  

¼b½ ek=k ewY; ;k çfr  yksX ewY ;& t Sls 2  fd yks çfr  : i;sA 

lwpd kad  j pu k esa ln So eqn zk ewY; d k gh ç;ksx fd ;k t ku k pkfg,A  

¼iii½ ewY; m}j.kksa dh vko`fÙk ;k la[;k %&oLrq ds egÙo d s vu qlkj  ;g r ; d jrs gSa 

fd  ewY; m} j .k ;g fdr u h ckj  o fdl vUrj ky ls fy;s  t k;sa vFkkZr ~ 

lkIr kfgd  ;k ekfld  vk/kkj  ij A ewY; m} j .kksa d h la[;k ft ru h vf/kd  gksXkh] 

“kq)r k Hkh mru h vf/kd  gksXh] ij Ur q t fV yr k Hkh c<+ t k;sXhA ewY; m}j .kksa d h 

vko`fÙk lwpd kad  d s m)s”; ] vof/k] miyC/k lk/ku  o “kq)r k d s Lr j  ij  fu HkZj 

gksr h gSA  

¼iv½ ewY; m}j.k çkfIr ds LFkku %&lwpd kad ksa d s fy, oL r qvksa d s ewY; m} j .k mu  

ckt kj  ls çkIr  d ju k pkfg, t gk¡ oLr qvks d k Ø ;&foØ ; o`gn  Lr j  ij  gksr k 

gSA ewY; m} j .k d s L=ksr  Lor a=] fu ’i{k] fo’olu h; o mi;qDr  gksu s pkfg,A 
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fofHkUu  i=&if=d kvksa] j sfM;ks] n wjn ’kZu ] d EI;wV j ] baV ju sV  o vU; lj d kj h o 

v/kZljd kj h lw=ksa ls Hkh e wY ; lwpu k çkIr  d h t k ldr h gSaA  

¼v½ ewY; m}j.k dk vkSlr fudkyuk %&ewY; m} j .kksa d s ckj s esa  vafr e pj .k vkSl r 

fu d kyu k gSA  

¼4½ vk/kkj o’kZ dk pquko rFkk ewY;kuqikrksa dk ifjdyu %& 

ewY; lwpd kad  ,d çeki o’kZ d s vk/kkj  ij  çpfyr  o’kZ ds ewY; Lr j d ks O;Dr  d jrs gSaA 
fiNyk çeki o’kZ t ks vkXkeh o’kksZa d s r qyu kRed  v/;;u  d k vk/kkj  gksr k gS] vk/kkj  o’kZ 
d gykr k gSA  
,d  vPNs vk/kkj  o’kZ d s lEcU/k esa ;g ckr s egÙoiw.kZ gSa & 
¼i½ o’kZ lkekU; gks     ¼ii½ okLr fod  gks  

¼iii½ ml d ky d h leLr  lwpu k;sa miyC/k gks  ¼iv½ o’kZ vf/kd  iqj ku k u  gks 
vk/kkj o’kZ ¥kr djus dh nks jhfr;ka gSa& 
¼i½ fLFkj  vk/kkj  j hfr 

¼a½ ,d  o’khZ; vk/kkj    ¼b½ vkSlr  vof/k vk/kkj  
¼ii½ J à[kyk vk/kkj  j hfr 

¼a½ ,d o’khZ; LFkk;h vk/kkj %&bl j hfr  esa fd lh ,d  lkekU; o’kZ d ks vk/kkj  o’kZ ds 
: i esa pqu  fy;k t kr k gSA  
fLFkj  vk/kkj  d s ewY; d ks 1 00  ekud j  fud kyk Xk;k çpfyr  o’kZ d k çfr ’kr  gh 

ewY;ku qikr d gykr k gSA vk/kkj  o’kZ ds ewY; d ks P0 ,oa pkyw o’kZ ds ewY; d s P1 } kj k 
O;Dr  fd;k t kr k gSA 

  ewY;ku qikr  (R) =  

         (R) =   

¼b½ vkSlr ewY; vk/kkj (Average Price Base) %&   

ewY;ku qikr  (R) =  

         (R) =   

;fn  ,d  gh oLr q d s fofHkUu  o’kksZa d s ewY; fn ;s gSa r ks bu ds eqY;ku qikr  gh vHkh’V  
lwpd kad gSaA blds foij hr  çR;sd  o’kZ d s dbZ oLr qvksa ds ewY; fn ;s gks r ks fofHkUu 
oLr qvksa d s ewY;ku qikr  d k lkekUrj  ek/; gh lEcfU/kr çpfyr  o’kZ d k lwpd kad  gksr k gS  

vFkkZr ~   pkyw o’kZ dk lwpdkad  

)
100

)
×1

0

Current year's price (P

Base year's price (P

100×1

0

P

P

100
)

)
×

0

1

(P priceAverage

(P price s year'Current

100×
0

P
1

P

k dh la[;oLrqvksa
ksx ; dkkuqikrksaewY;

=
∑

N

R
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mnkgj.k &1 %& lu~ 19 98 d ks vk/kkj  eku dj  fofHkUu o’kksZa d s lwpd kad  r S;kj  d hft ,& 

Year 1 99 8 1 99 9 2 00 0 2 00 1 2 00 2 

Price 4 4 4 8 4 6 5 2 5 0 

gy %& 

Year Price IndeX No. 

1 99 8 4 0 & 1 00 
1 99 9 4 8 

 
1 20 

2 00 0 4 6 
 

1 15 

2 00 1 5 2 
 

1 30 

2 00 2 5 0 
 

1 25 

mnkgj.k &2 %& fu Eu  lead ksa ls 1 9 98  ls 2 00 0  r d d s vkSlr  ewY; d ks vk/kkj  eku dj 
ewY;ku qikr  d h Xk.ku k d hft,A  

Year 1 99 8 1 99 9 2 00 0 2 00 1 2 00 2 

Price 4 4 4 9 5 7 5 5 5 8 

gy %& Po =  = 50  

Year Price IndeX No. (PR) 

1998 44 88 

1999 49+ 98 

2000 57 114 

2001 55 110 

2002 58 110 

¼ii½Jà[kyk vk/kkj jhfr %&bl j hfr  d ks ^^py vk/kkj jhfr** Hkh d gk t kr k gS vkSj  blds 

vk/kkj  ij  cu k lwpd kad  J`a[kyk vk/kkj  lwpd kad  d gk t kr k gSA bl j hfr  esa çR;sd  pkyw 

o’kZ ds fy; gSaA mld k f iNyk o’kZ vk/kkj  eku k tkr k gSA mn kgj .k d s fy, 1 99 8  ls 

100×
0

P
1

P

40

10048 ×

40

10046 ×

40

10052 ×

40

10050 ×

3

150

3

574944

3

20001998Pr
=

++
=

tofromice

100×
0

P
1

P

40

10044 ×

40

10049 ×

40

10057 ×

40

10055 ×

40

10058 ×
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2 00 2  r d  d s o’kksZa d s lwpd kad  rS;kj  d ju s gSa r ks lu ~ 19 98  ds fy, 1 9 9 7 ] lu ~ 1 9 99  ds 

fy, 1 9 98 ] lu ~ 200 0  d s fy, 1 9 99  vkSj  ,sls gh vkXks  vk/kkj  o’kZ eku s t k;saXksA  

mnkgj.k&3 %& fu Eu  lead ksa ls J à[kyk vk/kkj  lwpd kad  cu kb;s& 
 
 
 gy %& 

Xkq.k ,oa nks’k %& bl vk/kkj d k çeq[k Xkq.k ;g gS fd  blls r kRd kfyd ifj or Zu ksa d k ir k 

py t kr k gSA çR;sd  o’kZ esa  gksu s okys i fj or Zu ksa d h r qyu k fiNys o’kZ d s ifj orZuksa ls d h 

t k ldr h gSA ;g rqyu k O;kikj h o m|ksXkifr  d s fy, cgqr  mi;ksxh gksr h gSA nwlj s 

J à[kyk vk/kkj  okys  lwpd kad  esa vko”;d r ku qlkj  iqj ku h oLr qvksa d ks gV kd j  mud s LFkku  

ij  u bZ oLr qvksa d k lekos”k fd ;k t k ldr k gSA ij Ur q J à[kyk j hfr ds vu qlkj  cu k;s X;s 

lwpd kad  n h?kZd kyhu  ço`fÙk Li’V  u gha d jrsA bu  lwp d kad ksa d h j pu k r qyu kRed : i ls 

d fBu  gksr h gSA ;fn  fd lh ,d  LFkku  ij  v”kqf) gks t k;s r ks vkXs lHkh Xk.kukvksa ij 

mld k çHkko iM+sXkkA  

Jà[kyk vk/kkj lwpdkadksa ds fuekZ.k dh fØ;k fof/k %&  

bld k lw= fu Eu fyf[kr  gS& 

J à[kyk ewY;ku qikr   =  

L.R. (link relative) =  

 
Jà[kyk ewY;kuqikrksa dks fdlh ,d gh fLFkj o’kZ ij vk/kkfjr djuk %&  

100×
 ewY; dkkZ  o"fiNys

 ewY; dkkZ o"pkyw

Current Year's Price
×100

Previous Year's Price

Year 1 99 8 1 99 9 2 00 0 2 00 1 2 00 2 

Price 8 0 1 20 1 32 2 64 3 96 

Year Price IndeX No. (PR) 

1998 80 & 100 

1999 120+ 150 

2000 132 110 

2001 264 200 

2002 396 150 

100×
0

P
1

P

40

100120 ×

40

100132 ×

40

100264 ×

40

100396 ×
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J à[kyk ewY;ku qikr ksa } kj k çR;sd  o’kZ d h fiNyh o’kZ ls r qyu k dj rs gSaA bl çzd kj  n ks 

fu dV or hZ o’kksZa esa d fM+;k LFkkfir  gks t kr h gSaA bu  d fM+;ksa ls ,d  J à[kyk cu  t kr h gS 

ft lls lHkh o’kksZa ds ifj or Zu  ,d  fu f”pr   o’kZ ls J à[kyk gks t k;sA bl çd kj ls 

J à[kfyr  lwpd kad  d grs gSaA bls Kkr  d jus d k fu Eu lw= gS& 

pkyw o’kZ dk lwpdkad =  

Chain IndeX for current year =  

 

fLFkj vk/kkj ,oa Ja`[kyk vk/kkj dk vUrj %&  

¼i½ fLFkj  vk/kkj  esa vk/kkj  o’kZ fLFkj  j gr k gS vkSj  vkxss  d s o’kksZa d h rqyu k blh 

vk/kkj  o’kZ ls d h t kr h gS t cfd  J`a[kyk vk/kkj  esa  vk /kkj  çfr  o’kZ cn yr k j gr k 

gS vkSj  çR;sd  o’kZ d h rqyuk fiNys o’kZ ls d j rs gSaA 

¼ii½ fLFkj  vk/kkj  lwpd kad ksa d h lgk;r k ls n h?kZd kyhu ço`fÙk d k ir k pyr k gS 

t cfd  J`a[kyk vk/kkj  lwpd kad  o’kZ çfr o’kZ ds ifj or Zu ksa d ks çd V  d jr s gSaA  

¼iii½ fLFkj  vk/kkj  lwpd kad  esa “k kfey oLr qvksa  esa  ifj or Zu  ugha fd ;s t k ld r s] t cfd 

J à[kyk lwpd kad  esa çfr o’kZ oLr q ;k in  esa ifj or Zu  fd;s t k ldr s gSaA  

¼iv½  fLFkj  vk/kkj  lwpd kad d h j pu k eqY;ku qikr ksa d s vk/kkj  ij  d h t kr h gS ijUrq 

J à[kyk vk/kkj  lwpd kad ksa d s fu ekZ.k esa J à[kyk vk/kkj  lwpd kad ksa d s fu ekZ.k esa 

J à[kyk ewY;ku qikr ksa d k mi;ksx fd ;k t kr k gSA  

mnkgj.k&4fu Eu  r kfyd k ls lu~ 19 98  ls 20 02  rd  ds r hu  oLr qvksa d s vkSlr  Fkksd 
ewY; fn ;s Xk;s gSaA J à[kyk vk/kkj  j hfr  ls lwpd kad ksa d h j pu k d hft ,A  

100

kuqikr ewY;J`a[kyk  vkSlr dkkZ o"pkyw lwpdkad Ja`[kfyr  dkkZ o"xr ×

Previous Year's chain index × Current year's average link Relatives

100

Commodities Average Wholesale Prices 

 

1998 1999 2000 2001 2002 

I 
5 6 8 8 10 

II 
8 10 12 15 18 

III 
10 12 15 18 20 
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P=Price   LR= Link relatives 
26-8- vk/kkj ifjorZu  

vk/kkj  ifj orZu  n ks çd kj  d s gksr s gS :- 

¼i½ fLFkj  vk/kkj  ls J`[kayk vk/kkj  esa  

¼ii½ J`[kayk vk/kkj  ls fL Fkj  vk/kkj  esa  

26-8-1 fLFkj vk/kkj ls J`[kayk vk/kkj esa ifjorZu %& fLFkj  vk/kkj  d ks J`[kayk vk/kkj  esa 

cn yus d h fu Eu  fof/k gS & 

¼d ½ çFke o’kZ d s J`[kayk vk/kkj  lwpd kavks d ks 1 0 0  eku k t kr k gSA 

¼[k½ vkXkeh o’kksZ d s fy;s f u Eu  lw= d k ç;ksx fd ;k t kr k gS A 

    pky w o’kZ d k J`[kayk lwpd kad  = 

mnkgj.k&5%& fu Eu fyf[kr fLFkj  vk/kkj  lwpd kad ks d ks J`[kayk vk/kkj  lwpd kad ks e sa 

ifj ofr Zr  djsaA  

Year 1 99 5 1 99 6 1 99 7 1 99 8 1 99 9 2 00 0 

IndeX 1 88 1 96 2 04 1 90 1 96 2 00 

 

×100a
 pkyw  o"k Z dk iqjkuk lwpdkda

u;  s vk/kkj o"kZ dk ijq kuk lpw dkda  

Year FiXed Based index no. Conversion Chain Box Index 

1995 188 -  100 

1996 169 104.08 

1997 204 104.08 

1998 190 93.14 

1999 196 103.16 

2000 200 102.04 

196 100

188

x

204 100

196

x

190 100

204

x

196 100

190

x

200 100

196

x
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26-8-2 J`[kayk vk/kkj ls fLFkj vk/kkj esa  

bld h fof/k fu Eu  gS %&  

1 - blesa çFke o’kZ d k fLFkj  vk/kkj  lwpd kad  u gh eku k t kr k gS t ks ml o’kZ d k J[̀kayk  

vk/kkj  lwpd kad  gS] ijar q ;fn  çFke o’kZ d ks fLFkj  vk/ kkj  eku u k gS r ks çFke  o’kZ d k 

lwpd kad  100  eku k t k;sXkA vXys o’kksZ esa  vXz lw= ç;ksx fd ;k t k;sXkA 

pkyw o’kZ dk fLFkj vk/kkj = 

mnkgj.k %&6- fu Eu fyf[kr  J`[kayk vk/kkj  lwpd kad ks d ks fLFkj  vk/kkj  lwpd kad ks e sa 

ifj orZu  d hft ;saA  

Year 1 99 5 1 99 6 1 99 7 1 99 8 1 99 9 2 00 0 

Index 9 2 1 02 1 04 9 8 1 03 1 01 

gy %& 

u ksV %& bl mn kgj .k esa d ksbZ vk/kkj  o’kZ u gh gSA ;fn 1 995  d ks vk/kkj  o’kZ eku k gks r ks 

mld k fLFkj  lwpd kad  1 00 eku k t kr k gS] 92  u ghaA  

100

× lpw dkda xr o"k Z dk fLFkj lpw dkaad

Year 
Chain Based 

index no. 
Conversion Chain BoX IndeX

1995 92 - 92 

1996 102 93.84 

1997 104 97.59 

1998 98 95.64 

1999 103 98.51 

2000 101 99.50 

92 x 102

100

93.64 x 104

100

97.59 x 98

100

95.64 x 103

100

98.51 x 101

100
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26-9- vk/kkj o’kZ ifjorZu  

vk/kkj  o’kZ ifj orZu  vk/kkj ifj orZu  ls fHkUu  gksr k gSA vk/kkj  o’kZ ifjorZu  d k vk'; gS 

,d  lwpd kad  d s fn ;s gq;s ¼iqj ku s½ vk/kkj  o’kZ d ks cn ydj  mld s LFkku  ij  fd lh u ;s 

vk/kkj  o’kZ ij vk/kkfj r d jds ,d  u bZ lwpd kad  J`[kayk d h iquZj pu k d jukA bld s 

iquZfu ekZ.k ds n ks d kj .k gksr s gSA  

1 - t c vk/kkj  o’kZ cgqr  iqj ku k gks X;k gks  vkSj  pkyw o’kZ ls d kQh n wj  gks X;k gks r ks 

vFkkZr ~ rqyu k d h n `f’V  ls f u j FkZd  gSA 

2 - t c n ks ;k vf/kd  ,sls fu nsZ’kakd  d h r qyu k d h t ku h gks] ftud k vk/kkj o’kZ 

vyx vyx gks r ks rqyu k dj us ls iwoZ vk/kkj o’kksZ d ks leku k d ju k vko';d 

gks t kr k gSA 

vk/kkj o’kZ ifjorZu dh nks jhfr;k¡ gSA  

26-9-1  çR;{k ;k iquZfuekZ.k jhfr & bl j hfr  esa u ;s vk/kkj  o’kZ d s ewY;ksa d ks 1 00 

eku dj  u ;s flj s ls lHkh pkyw o’kkZs d s fy;s ewY; v u qikr ksa d h X.ku k d h t kr h gS vkSj  

bu  ewY; vu qikr ksa d k ek/; fu d kydj  u ;s lwpd kad  Kkr  fd ;s t krs gSA  

26-9-2 vçR;{k vFkok ijks{k ;k laf{kIr jhfr & bl j hfr ds vu qlkj  u ;s vk/kkj  o’kZ d s 

iqj ku s lwpd kad  d ks 1 00  eku dj  'ks’k lHkh o’kksZ ds iqj ku s lwpd kd ksa d ks cn y fy;k t kr k 

gS vkSj  bld s fy;s fu Eu  lw= d k ç;ksx fd ;k t kr k gS &  

u ;s  vk/kkj  ij  lwpd kad  =  

uksV%& /;ku  j gs fd  nwlj h j hfr  d kQh lj y ,oa lqfo/kkt ud  gS] ysfd u  lgh ifj .kke 

mlh esa çkIr  gksXsa t cfd  lwpd kad  d h j pu k lkekU; Xq.kksÙkj  ek/; d s vk/kkj  ij  d h X;hA  

mnkgj.k % 7- ,d  oLr q d s Fkksd  ewY; lwpd kad  20 01  d s vk/kkj  ij  fu Eu  gS &  

o’kZ 2 00 1 2 00 2 2 00 3 2 00 4 2 00 5 2 00 6 2 00 7 

lwpdkad 1 00 1 20 1 90 2 00 2 06 2 30 3 00 

 

vk/kkj  o’kZ 20 04  d ks eku dj  u ;s lwpd kad  Kkr  d hft;s %& 

 

×
 pkyw  o"k Z dk ijq kuk lpw dkad

100a
u; vk/kkj o"k Z dk iqjkuk lpw dkda  
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26-10- ek/; dk pquko (Choice of average) 

lwpd kad  fofHkUu  oLr qvksa d s ewY;ku qikr ksa d k ek/; gSA lwpd kad  j pu k esa fd l ek/; d k 

ç;ksx fd ;k t k; r ; d ju k t: j h gksr k gSA lS)kfr ad  :i ls r ks lwpd akd  j pu k  esa 

fd lh Hkh ek/; d k ç;ksx d j  ld rs gSA iaj r q O;ogkj  esa ek/;d k] lekUr j  ek/; ;k 

Xq.kksÙkj  ek/; essa ls fd lh ,d  gh d k ç;ksx d ju k pkfg,A  

26-10-1 ek/;dk &  

¼d ½ lj y ek/; gS

¼[k½ pj e ewY;ksa ls çHkkfor  u gh gksr k  

¼X½ d Hkh& d Hkh vokLr fod  o vfu f”pr   gksr h gSA 

¼/k½ ;g  d soy fu j is{k ifj or Zu d k gh ek/; gS lkis{k d k u ghA  

¼M½ vr % lwpd kad ks es bld k ç;ksx mi;qDr  u gh gSA 

o’kZ
lwpdkad vk/kkj 

2001 = 100
vk/kkj ifjorZu

lwpdkad vk/kkj 

2004 = 100

2001 100 50 

2002 120 60 

2003 190 95 

2004 200 100 

2005 206 103 

2006 230 115 

2007 300 150 

100 x 100

200

100 x 100

200

190 x 100

200

200 x 100

200

206 x 100

200

230 x 100

200

300 x 100

200



प�रमाणा�मक 	व�धया ँ                                                                              MAEC104 

उ�तराखडं मु�त व�वव�यालय����������������������������������������������������������������������������������६४६�

26.10.2 lekUrj ek/;%&  

¼d ½ vR;Ur  lj y o cqf)XE; gSA  

¼[k½ vfr  lhekar  in ks ls çHkkfor  gksr k gSA  

¼X½ fu j is{k eki d s fy;s m i;qDr  gSA 

¼/k½ mRØ kE; u gha gksr k  

¼M½ vr % bld k ç;ksx Hkh mfpr  u gh gS ijar q lj y gksu s ds u krs d bZ lwpd kad ks     

esa ç;qDr  fd ;k t kr k gSA  

26.10.3Xqk.kksÙkj ek/;%& 

¼d ½ vkn 'kZ o loZJs’B  gSA  

¼[k½ NksV s ewY;ksa d ks T;kn k o cM+s ewY;ksa d ks d e egRo  n sd j  lar qyu  A 

¼X½ ;g lkis{k ifj orZu ks d s eki d s j [kr k gSA  

¼/k½ mRØ kE;r k d k Xkq.k Hkh gS ij ar q bld h X.ku k fØ ;k t fV y gksr h gSA  

mnkgj.k 8%& lkekUrj  ek/; e/;d k o Xkq.kksÙkj ek/; d k ç;ksx dj rs gq;s 20 08  d ks 

vk/kkj  o’kZ ekud j  2 009  vkSj  20 10  d k ewY; lwpd kad cu kb;sA  

o"kZ 2006 2007 2008 

A 1 00 1 20 1 50 

B 4 0 4 5 6 0 

C 1 50 1 75 2 25 

D 1 0 1 2 1 5 

E 2 00 2 20 2 30 
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gy%&fofHkUu  ek/;ksa } kj k lwpd kad  j pu k 

oLrq vk/kkj ¼2006½ ¼2007½ ¼2008½ 

 ewY; ewY;kuqikr ewY; ewY;kuqikr ewY; ewY;kuqikr 

A 

B 

C 

D 

E 

100 

40 

150 

10 

200 

100 

100 

100 

100 

100

120 

45 

175 

12 

220

150 

60 

225 

15 

230

150 

150 

150 

150 

150

150 

150 

150 

150 

115

vuqikrksa dk ;ksx vuqikrks dk 

lkekUrj ek/; vuqikrks dk 

e/;dk vuqikrksdk 

B

500 

100 

100 

100

AL 

2.063

579.2 

115.8 

166.7 

115.8

AL 

2.15

715 

143 

150 

142.2

26-11 Hkkjkadu dh leL;k  

vc r d ds lwpd kad ks d h j pu k d k o.kZu  lk/kkj .k ;k vHkkfj r  oxZ d k FkkA D;ksafd  bu esa 

lHkh oLr qvksa d ks leku  egRo fn ;k t kr k gSA ijar q O;kogkfj d  esa gj  oLr q d k vyx 

lkisf{kd  egRo gSA tSls mi;ksx lwpd kad  esa Xsagw] n w/k u ed ] phu h esa lokZf/kd egRo Xsgw 

d k gSA  

 t c fofHkUu  oLrqvksa ls lEcaf/kr  Hkkj ksa d ks /;ku  esa j [kd j  lwpd kad  cu k;k t kr k 

gSA r ks mls Hkkfj r  lwpd kad d grs gSA lwpad kd  fu ekZ.k esa ç;qDr  Hkkj  ln So r dZiw.kZ r Fkk 

r dZ'kq) gksu s pkfg, ft lls fd  lwpd kad  v/;;u  fo’k; d k lgh fp=.k d j  ld sA 

Hkkjkadu dh jhfr;k¡%& Hkkj  n su s d h n ks j hfr ;k¡ gSA   

26-11-1 çR;{k rFkk ijks{k Hkkjkadu%& çR;{k j hfr  esa çR;{k Hkkj  oLrqvksa d h ek=k ;k  

mlds ewY; vFkkZr ~ mu  ij fd ;s t kus okyk O;; ds vu qikr esa çR;{k : i esa f n ;s t krs 

gSA blesa çR;sd  oLr q d h ,d  gh fd Le yh t kr h gSA vkSj mlds ewY;ku qikr  d ks Hkkj  ls 

xqq.kk dj  nsr s gSA  

blds foij hr  ij ks{k Hkkj kad u  esa oLr q d ks vf/kd  egRo n su s ds fy;s mld h vr u h gh 

T;kn k fd Lesa 'kkfe y d h t kr h gSA mn kgj .k ds fy;s  ;fn  phu h d ks n w/k d h vis{kk r hu 

Xkqu k egRo nsu k gS r ks nw/k d s eqd kcys phu h d h r hu  fd Lesa 'kkfey  d h t k;sXkhA  



प�रमाणा�मक 	व�धया ँ                                                                              MAEC104 

उ�तराखडं मु�त व�वव�यालय����������������������������������������������������������������������������������६४८�

26-11-2 fLFkj rFkk ifjorZu'khy Hkkj%& t c ,d  ckj  fu f”pr   fd ;s X;s Hkkj ksa d k gh yEc s 

le; r d  ç;ksx fd ;k t k; r ks mls f LFkj  Hkkj  d gr s gSA vkSj  ;fn  mu esa le;&le; ij 

ifj orZu dj  fn ;k t k;s r ks mls ifj orZu 'khy Hkkj  d grs gSA lwpd kad ks d s fy;s 

ifj orZu 'khy Hkkj  mi;qDr  gS D;ksafd  bu ls oLr qvks d s lkFk egRo es a gksu s  okys ifj orZu ks 

d ks Hkh çfr fcfEcr  fd ;k t kr k gSA  

 mi;qDr lw= dk pquko%& vafr e pqu ko bl d k gS fd  fd l lw= ;k fd l j hfr  } kjk 

lwpd kad  d h j pu k d h t k;A lw= d k p;u  okLr o esa fd lh lwpd kad  ds mn ~ns'; laed ks 

d h miyC/kr k le; vof/k r Fkk vkfFkZd  lk/ku ksa d h n `f’V  esa j [kdj  dj u k pkfg;sA  

26-12 lwpdkad cukus dh fof/k;k¡ 

fofHkUu  fof/k;ksa d ks ,d  pk V Z ds ek/;e ls Li’V  fd ;k t k ldr k gS% 

     lwpdkad fuekZ.k dh fof/k;k¡  

 

 

vHkkfj r  Hkkfj r 

 

lj y lewgh j hfr    ewY; vu qikr ks d k ek/; Hkkfj r  lewghj hfr   ewY; 

vu qikr ks 

d k Hkkfjr 

ek/; 

 26-12-1 vHkkfjr lwpdkad %& blesa ewY;ksa d ks d ksbZ Hkkj  çn ku  u gh fd ;k t kr k vkSj  ;g 

eku  fy;k t kr k gS fd  lHkh en ksa d k Hkkj  ;k lkisf{kd  egRo leku  gSA j pu k r du hd 

d s vk/kkj  ij  vHkkfj r  lwpd akd  fu Eu  n ks çd kj  ls r S;kj  fd ;s t k ldr s gSA 

a- ljy lewgh jhfr%& lcls lj y j hfr  gSA vk/kkj  o’kZ d s ewY;ksa d s ;ksx ,oa pkyw o’kZ 

d s ewY;ks d s ;ksx d gk t kr k gSA pkyw o’kZ d s ;ksx esa vk/kkj  o’kZ ds ;ksx d k HkkX nsd j 

1 00  ls Xqq.kk dj  nsr s gSA  
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lw=  

lhek,¡%& 

1 - fofHkUu  oLr qvksa d s lkisf{kd egRo ij  /;ku  u gh fn ;k t kr kA 

2 - lwpd kad  ij  ewY; d s foLr kj  d k çHkko iM+r k gSA  

3 - ewY; ft l bd kbZ ¼yhV j ] ehV j  vkfn ½ esa fn ;s X;s gSA  

4 - mu esa ifj or Zu  djd s lwpd kad  d k nq: i;ksx fd ;k t k ldr k gSA  

b. ewY; vuqikrksa dh ek/; fof/k %& bl fof/k esa lcls igys çR;sd  oLr q d s ewY; 

vu qikr  fu d kys t kr s gSA blds fy;s çR;sd  oLr q d s pkyw o’kZ d s ewY; esa vk/kkj  o’kZ ds 

ewY; d k HkkX nsd j  100 d k Xqq.kk 
��

��

������fd ;k t kr k gSA ewY;ku qikr ks d s ;ksx e sa 

oLr qvksa d h la[;k d k HkkX n sdj  lwpd kad  Kkr  d j  fy;k t kr k gSA lw= & 

 

bl j hfr  d s d bZ ykHk gS & 

• lwpad kd  ij  bld k d ksbZ çHkko u gh iM+r k fd  ewY; fd lh bd kbZ esa gS D;ksafd  os  

lc ewY; vu qikr ksa esa cn y t krs gSA 

• lwpd kad  ij  ewY; d s fu jis{k eku  d k Hkh d ksbZ çHkko u gh iM+r kA D;ksafd  os 

çfr 'kr  esa ifj oÆr r  gks t kr s gSA 

lhek & ;g vHkkfj r gksu s d s d kj .k fofHkUu  oLrqvksa d ks vd k lkisf{kd  egRo çkIr  u gh 

gks ikr kA 

mnkgj.k 9& fu Eu  laed ks ls 2 002  ds ewY;ksa d s vk/kkj  ij  20 07  d s fy;s lwpd kad  Kkr 

d hft , & 

oLrq A B C D E 
2002 es ewY; 12 25 10 5 6 
2007 esa ewY; 15 20 12 10 15 

( )
1

01

0

P

Index No P x100

P

=
∑

∑

( )
[ ]1

0

01

P
x100 P.R

P
P or

N N

 
 
 =

∑ ∑
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gy %& lwpd kad  d h Xk.ku k 

oLrq ljy lewgh jhfr ewY;kuqikr jhfr 

2002(Base) 

price (Po) 

2007(Base) 

price (P1) 

2007(Base) 

price (P1) 

Relative 

(R) 

2007 

(Current) 

(P1) (R) 

A 

B 

C 

D 

E 

12 

25 

10 

5 

6 

15 

20 

12 

10 

15 

12 

25 

10 

5 

6 

100 

100 

100 

100 

100 

15 

20 

12 

10 

15 

125 

80 

120 

200 

250 

N = 6    

lj y lewgh j hfr  } kj k lwpd kad  2007 or P01 

 

ewY;ku qikr  j hfr  } kj k lwpd kad  2007 or P01 

 

26-12-2 Hkkfjr lwpdkad (Weighted IndeX) & 

 blls vk'k; ,sls lwpd kad ks ls gS ft ud h X.ku k esa fofHkUu  oLr qvksa d ks mu d k 

r qyu kRed  ;k lkisf{kd  egRo çn ku  fd ;k t kr k gSA blfy;s bu d h vf/kd  rd Ziw.kZ u kik 

t kr k gSA;s n ks çd kj  ds gks r s gS %& 

A. Hkkfjr lewgh jhfr & bl lwpd kad  esa 'kkfey lHkh oLr qvksa d ks Hkkj  vkoafV r  fd;s 

t krs gSA bld s fu ek.kZ d h vu sd  j hfr;ka gS %& 

1- ykLis;j jhfr (Laspeyre's Method) %& bl j hfr  esa vk/kkj  o’kZ d h ek=k (q0) 

} kj k Hkkj  çn ku  fd;s t krs gSA vFkkZr ~ & 

 

0P 58=∑ 1P 72=∑ R 775=∑

1

0

P
72

=  x 100 =  x 100 =  124.14
58

P

∑

∑

R
775

=   =   =  155
N 5

∑

1 0

01

0 0

Pq

P x100

P q

=
∑

∑
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¼t gk¡ P1= pkyw o’kZ ewY;] q0¾ vk/kkj  o’kZ d k ek=k] q0 ¾ vk/kkj  o’kZ d s ewY;½ 

fuek.kZ fof/k %& 

1. bl j hfr  d k çfr iknu  yksLis;j  } kj k 1 871  esa fd ;k X;k FkkA  
2. bl j hfr  esa vk/kkj  o’kZ d h ek=kvksa d ks Hkkj  eku k X;k gSA 
3. pkyw o’kZ d s ewY; vkSj  vk/k kj  o’kZ ds Hkkj  d k Xqq.kk djd s mu d k ;ksx fu d ky ysr s 

gSA  

4. vk/kkj  o’kZ ds ewY; o vk/kkj  o’kZ d s Hkkj ksa d s Xq.ku Qy d k ;ksx fu d kyrs gSA 

 

5. vUr  esa d ks  ls foHkk ft r  d jds HkkXQy d ks 1 0 0  ls Xqq.kk 

d j  n srs gSA  
bl j hfr  eas ;g eku  fy;k  X;k gS fd l vk/kkj  o’kZ esa oLr qvksa d h t ks ek=k F kh] 

ogh pkyw o’kZ esa  j gh gksXhA  

2- ik'ks jhfr (Paasches's Method):- t eZu  ds lkf[;ad  ik'ks u s viu h j hfr 

d k çfr iknu  187 4  esa fd ;kA bUgksau s pky w o’kZ d h ek=k d ks Hkkj  eku k (q1). 

 

ykLis;j  vkSj  ik'ks d s lw=ksa  d h r qyu k d s lan HkZ es ;g egÙoiw.kZ gS fd Hkkj  esa fHkUu r k ds 
d kj .k leku  vkad M+ks d s vk /kj  ij  Hkh n ksu ks lw=ksa ls m Ùkj  esa fHkUu r k vkr h gSA 
ewY; fu nsZ'kkad  esa fQ'kj  d s vkn 'kZ lwpd kad  d k LFkku  gSA ;g lwpd kad  fQ'kj  us 1 34 
fofHkUu  lw=ks d s Xgu  v/;;u  ds Ik'pkr  fod flr  fd;k FkkA ;g Hkkfjr  lwpd kad  d k gh 
: i gSA bl lw= esa i fj or Zu  Hkkj ksa d k ç;ksx fd ;k t kr k gSA  

 3- fQ'kj vkn'kZ dk lwpdkad (Fisher Ideal IndeX Number): ;g lwpd kad  
ykLis;j  r Fkk ik'ks lwpd ka d ks d k Xq.kksÙkj  ek/; gSA fQ'kj  lwpd kad  esa ;s n ksu ks  vfHku fr 
lar qfyr  gks t kr h gSA  
vr % 

1 0p q
 
 
 
∑

0 0p q
 
 
 
∑

1 0p q
 
 
 
∑ 0 0p q

 
 
 
∑

1 1

01

0 1

Pq

P x100

P q

=
∑

∑

1 0 1 1

01

0 0 0 1

P q x P q

P x100

P q x P q

=
∑ ∑

∑ ∑
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P01= ����������	
�������������	
���
fQ'kj lw= ds vkn'kZ gksus ds vk/kkj %& 

1 - ;g vk/kkj  o’kZ o pkyw o’kZ n ksu ks d h gh ek=k o ewY; d k ç;ksx d jr k gSA 
2 - ;g le; mRØ kE;r k ij h{k.k o r Ro mRØ kE;r k ijh{k.k n ksu ks d ks gh lar q’V 

d jr k gSA  
3 -  ;g fLFkj  o ifj orZu 'khy Hkkj ksa n ksu ks ij  vk/kkfj r  gSA 

mnkgj.k 10%& fu Eu  ls o’kZ 2 00 5 d ks vk/kkj  eku dj  2 00 6 d s fy;s ykLis;j ] ik'ks o 
fQ'kj  lwpd kad  Kkr  d hft,A   

Article
A B C D E 

P Q P Q P Q P Q P Q 

Year 

2005 
4 9 6 12 5 15 4 10 3 14

Year 

2006 
6 9 8 8 6 11 5 10 2 7 

gy%& lwpd kad ks d h Xk.ku k 

oLrq vk/kkj 2005 pkyw 2006 Hkkfjr lewg 

 P0 q0 P1 q1 P1q0 P0q0 P1q1 P0q1

A 4 9 6 9 54 36 54 36 

B 6 12 8 8 96 72 64 48 

C 5 15 6 11 90 75 66 55 

D 4 10 5 10 50 40 50 40 

E 3 14 2 7 28 42 14 21 

     
P1q0 

=318 

P0q0 

=265 

P1q1 

=248 

P0q1 

=200 

∑ ∑ ∑ ∑
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YkkLis;j  lwpd kad  - 

ik'ks lwpd kad  - 

fQ'kj  lwpd kad  -  

 

 

4 - ek'kZy ,toFkZ jhfr%& bl j hfr  esa vk/kkj  o’kZ vkSj pkyw o’kZ n ksu ks d h ek=kvksa d s 

vkSlr  d k Hkkj  fn ;k t kr k gS] vFkkZr ~ 

 

5 - Mksjfo'k ,oa ckmys jhfr%& ;g j hfr  ykLis;j  r Fkk ik'ks d h j hfr  d k feJ.k gS 

vkSj  ;g bu  n ksu ks lwpd kadks d k lekUr j  ek/; gksr k gSA  

 

6 - dSyh jhfr%& bl lw= es vko';d r kuqlkj  vk/kkj o’kZ ;k pkyw o’kZ fd lh d ks Hkh 

çekf.kr  eku dj  mld h ek=k ;k n ksu ks d h ek=k d s vkSlr  Hkkj  fn ;s t krs gSA  

blfy;s lw= es  d s lkFk o  ;k 1  d k ç;ksx u gh fd ;k t kr kA    

1 0

01

0 0

P q
318

P x100 x100 120
265

P q

= = =
∑

∑

1 1

01

0 1

Pq
248

P x100 x100 124
200

P q

= = =
∑

∑

1 0 1 1

01

0 0 0 1

P q x P q

P x100 L x P

P q x P q

= =
∑ ∑

∑ ∑

01P 120 x124 148= =

o 1 1

01

o 1 0

(q +q )P
x100

(q +q )P

∑

∑
=P

1 0 1 1

01

0 0 0 1

P q + P q

P = x100

P q + P q

 
 
 
 
  

∑ ∑

∑ ∑

1 0 1 1

01

0 0 0 1

P q + P q
L + P 1

P = x100
2 2

P q + P q

 
 
 = +
 
  

∑ ∑

∑ ∑
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B. ewY;kuqikrks dh Hkkfjr ek/; jhfr%& bl j hfr  esa lwpd kad  cu kus d s fy;s  loZçFke 

çR;sd  oLr q d k vk/kkj  o’kZ d s ewY; ds vk/kkj  ij  pkyw o’kZ ds fy;s ewY; vu qikr  

fu d ky ysr s gSA ft lds fy ;s  lw= d k ç;ksx d j rs gSA  

;fn  ç'u esa Hkkj Li’V : i ls fn ;k gks r ks mld k ç;ksx d jrs gS ysfd u ;fn vk/kkj  o’kZ 

d h ek=k (q0) n h gks r ks çR;sd  oLr q d h vk/kkj  o’kZ d k ek=k vkSj  ewY; (P0) d k Xqq.kk 

(P0q0) d jds ewY; Hkkj  Kkr  dj rs gSA Hkkj  (w) d k ewY; vu qikr  (PR) esa Xqq.kk d jds 

vkSj  mud k ;ksx (P0) yXkd j  fu d kyrs gS vkSj  bleas  Hkkj  d s ;ksx d k 

HkkX fn ;k t kr k gSA  

lw= & 

ewY; Hkkj  d ks w d s LFkku  ij  v ls Hk h n 'kkZ;k t k ld r k gSA  

 

mnkgj.k 11%& ,d  vkSlr d eZpkj h oxZ ds ifj okj d s ct V ds lewg lwpd kad  vkSj  lewg 

Hkkj  gSA fn ;s gq;s Hkkj ks d ks çn ku  d jr s gq;s lwpd kad ks d h j pu k d hft ;sA  

Ø-l- Lewg lwpdkad Hkkj 

1 Hkkst u 3 50 5 0 

2 bZ/ku 2 40 1 0 

3 oL= 2 30 1 0 

4 fd j k;k 1 60 1 4 

5 fofo/k 1 80 1 6 

 gy%& 

1

01

0

P q

P x100

P q

=
∑

∑

1

0

P x 100

P

 
 
 

WPR∑ W∑

∑
∑

WPR
Weighted Index No. = 

W
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- 

 

26- 13 

ewY; 

lwpdkad %& 

Å ij fn ;s Xk;s lHkh lwpdkad  d her  lwpd kad  r Fkk ek=k lwpd kad  d ks of.kZr d jrs gSA  

ewY; d her  r Fkk ek=k d k Xq.ku Qy gksr k gSA vFkkZr~ ewY; = dher X ek=k ¼v = pXq½ 

ewY; lwpd kad  Kkr  d ju s d s fy;s pkyw o’kksZ ds ewY;ksa d s ;ksx d ks vk/kkj  o’kZ 

d s ewY;ksa d s ;k sx  ls foHkkf t r  djd s mls 1 0 0  ls Xqq.kk d j  fn ;k t kr k gS vr % 

lw=ku qlkj  & Value IndeX No. or V = 

or     V =  

bu d k ç;ksx d e gksr k gS A  

26-14 lw=ks dh mi;qDrk ds ekin.M 

,d  mi;qDr  lw= d s pqu ko d h d lkSV h gsr q d qN ekin .M ;k ij h{k.k lq{kk;s X;s gS] t ks 

fd  fu Eu or ~ gSA  

26-14-2 bdkbZ ekin.M%& bl ekin .M ds vu qlkj  ewY; vkSj ek=k,¡  fd lh Hkh bd kbZ esa  

O;Dr  d h t k ldr h gS] lj y lewgks lwpd kad  d ks NksMdj  'ks’k lHkh lw= bl 

ekin .M d ks lUr q’V  d jrs gSA  

26-14-3 le; mRØkE;rk ijh{k.k (Time Reversal test)%& bl ij h{k.k ls ;g Li’V 

gS fd  vk/kkj  o’kZ d s vk/kkj  ij  pkyw o’kZ d k lwpd kad  fud kyk t k; vkSj  fQj 

Index

1 1(P q )∑

0 0(P q )∑

1 1

0 0

P q
x100

P q

∑

∑

1

0

V
x100

V

Group IndeX No. (PR) Weight (W) WPR 

Hkkst u 3 50 5 0 1 75 00 

bZ/ku 2 40 1 0 2 40 0 

oL= 2 30 1 0 2 30 0 

fd j k;k 1 60 1 4 2 24 0 

fofo/k 1 80 1 6 2 88 0 

  
  W 100=∑ WPR 27, 320=∑
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pkyw o’kZ d s vk/kkj  ij  vk /kkj  o’kZ d k lwpd kad  Kkr fd ;k t k, r ks n ksu ks ,d 

n wljs d s O;qRØ e gksu s pkfg , vFkkZr ~ n ksu ks d k Xq.ku Qy 1  gksu k pkfg,A  

 

mn kgj .k ds fy;s ;fn  19 90  ds vk/kkj  ij  2 00  ds ew Y; 4  Xqu s gks t k;s r ks ;fn 

2 00 0 d ks vk/kkj  ekud j 19 90  d k lwpd kad  cu k;k tk; r ks og ,d  pkSFkkbZ gksu k pkfg;s 

ft lls gks  ldsA  

fQ'kj  d k lw= bl ij h{k.k d k iwj k dj r k gS] D;ksafd   

 

 

26-14-4 rRo mRØkE;rk ijh{k.k (Factor Reversal Test)%& ;g ij h{k.k ;g Li’V 

d jr k gS fd  ewY; d s LFkk u  ij  ewY; j [kdj  lwpd kad   r S;kj  fd;k t k; 

r ks bld k vkSj  ewY; lwpd kad  d k Xq.ku Qy pkyw o’kZ d s dqy ewY; 

vkSj  vk/kkj o’kZ ds d qy ewY; d s vu qikr  d s cj kcj  gksu k  

pkfg,A vFkkZr ~ 

26-14-4 pØh; ijh{k.k (Circular Test)%& ;g ij h{k.k le; mRØ kE;r k ij h{k.k d k 

gh foLr kj  gS blds vu qlkj  ;fn  20 09  d k lwpd kad  1 99 9 ds vk/kkj  ij  cu k;k 

01 01 10

10

1
P = or P  x P  =1

P

1
4 x =1

4

1 0 1 1 0 0 0 1

01 10

0 0 0 1 1 0 1 1

P q x P q P q x P q

P ;P

P q x P q P q x P q

= =
∑ ∑ ∑ ∑

∑ ∑ ∑ ∑

1 0 1 1 0 0 0 1

01 10

0 0 0 1 1 0 1 1

P q x P q P q x P q

P x P x 1

P q x P q P q x P q

= =
∑ ∑ ∑ ∑

∑ ∑ ∑ ∑

( )01q

( )01P

( )1 1P q∑ ( )0 0P q∑

1 1

01 01

0 0

P q

P  x q =
P q

∑

∑
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t k;s vkSj  199 9  d k lwpd kad  1 98 9  ds vk/kkj  ij  cu k;k t k;s r ks 1 98 9  ds 

vk/kkj  ij  çR;{k : i ls fu d kyk X;k 200 9  d k lwpd kad  vlaXr  u gh gksuk 

pkfg,A blesa lwpd kad  pØ  d s : I es r S;kj  fd ;s t krs gSA vkSj  mu  lc d k 

Xq.ku Qy 1  gksu k pkfg,A  

vr% lw=kuqlkj  

mnkgj.k 12%& fu Eu fyf[kr  vkad M+ks ls fQ 'kj  d k vkn 'kZ lwpd kad  d h X.ku k d hft ;saA 

le; mRØ kE;r k vkSj  r Ro mRØ kE;r k ij h{k.kksa d h t k¡p Hkh d hft ,A 

Commodity 2000 2005 

Rice 
Price 

Qty 

Rs. 4 

50 kg 

Rs.10 

40 kg 

Wheat 
Price 

Qty 

Rs. 3 

10 kg 

Rs.8 

8 kg 

Gram 
Price 

Qty 

Rs. 2 

5 kg 

Rs. 4 

4 kg 

gy%& 

Item 
2000 2005 

P1q0 P1q1 P0q0 P0q1

P0 q0 P1 q1

Rice 4 50 10 40 500 400 200 160 

Wheat 3 10 8 8 80 64 30 24 

Gram 2 5 4 4 20 16 10 8 

600 480 240 192 

Fisher's Ideal IndeX No.: - 

pkyw o"kZ dk u;k lpw dkad u; s vk/kkj o"k dk iqjkuk lpw dkda

100
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Time Reversl Test: - 

Factor Reversal Test:-  

ij h{kk.k ds vu qlkj  gksu k pkfg, 

 

1 0 1 0

0 0 0 0

P q P q
600 480

100 x 100 x
240 192

P q P q

=
∑ ∑

∑ ∑

100 2.5 x 2.5 250= =

1 0 1 0

01

0 0 0 0

P q P q
600 480

P x x
240 192

P q P q

= =
∑ ∑

∑ ∑

0 0 0 1

10

1 0 1

P q P q
240 192

P x x
600 480

P q P q1

= =
∑ ∑

∑ ∑

01 10

600 480 240 192
P x P x x x 1

240 192 600 480
= =

1 1

01 01

0 0

P q

P x q

P q

=
∑

∑

1 0 1 1

01

0 0 0 1

P q P q
600 480

P x x
240 192

P q P q

= =
∑ ∑

∑ ∑

0 1 1 1

01

0 0 1 0

P q P q
192 480

Q x x
240 600

P q P q

= =
∑ ∑

∑ ∑

01 01

600 480 192 480
P x Q x x x 1

240 192 240 600
= =
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vFkkZr ~ 

bl izd kj  ;g lw= r Ùo mRØ kE;r k ij h{k.k ij  lgh fl) gksr k gSA

26-15 f'kjkscU/ku ;k la;kstu (Splicing) 

f'kj kscU/ku  d k vFkZ n ks lwpd kad ks ekykvksa d s f'kj ks d ks ck/kus ls gS vFkkZr~ f'kj ks 

cU/ku  d k vFkZ n ks ;k vf/kd  vf/kO;kIr  lwpd kad ks (overlapping IndeX numbers) 

d h ekykvksa d ks fd lh ,d  lkekU; vk/kkj  ij  ,d  lwpd kad  ekyk esa ifj ofr Zr d ju s ls 

gSA ,slk çk;% r Hkh fd ;k t kr k gSA tc iqj kus vk/kkj  o’kZ d ks lekIr  d j  u ;k vk/kkj  o’kZ 

eku dj  u ;h lwpd kad J`[kayk çkj EHk d h X;h gSA ,slh fLFkfr  esa iqj ku h lwpd kad J`[kayk  

d ks blds lkFk t ksM+u s d s fy;s f'kj kscU/ku  d ju k gksr k gSA  

blds n ks Lo: i gksr s gS%&  

1 - vXkzXkeh f'kjkscU/ku %& ;g u ;s vk/kkj  ij  vk/kkfj r  gksr k gSA  

vXzXkeh f'kj kscfU/kr  lwpd kad 

¾ X  

Forward spliced IndeX no 

=  

2 - i`’BXkeh f'kjkscfU/kr lwpdkad %& blesa u ;h lwpd kad J`[kayk d ks T;ksa d k R;ksa j [kk 

t kr k gS ysfd u  iqj ku h lwpd kad  J`[kyk d ks ifj ofr Zr  d jds u ;h J`[kayk d s lkFk 

t ksM+k t kr k gSA bl ifj orZu  ds fy;s fu Eu  lw= d k ç;ksx fd ;k t kr k gSA  

f'kj kscfU/kr  lwpd kad   

¾  X 100 

26-16 miHkksDrk ewY; lwpdkad ;k fuokZg ykxr lwpdkad   

;g lwpd kad  fd lh LFkku  fo'ks’k ij  oxZ fo'k s’k d s O ;fDr  d s fu okZg O;; esa g ksu s okys 

ifj orZu ks d h n 'kk vkSj  ek=k d ks çd V  d jr s gSA  

1 1

0 0

P q

P q

∑

∑

pky w o"k Z dk u;k lpw dkda
100

pky w o"k Z dk u;k lpw dkda
100

New Index No of Cureent year x Old Index No of New BaseYear

100

pky w o"k Z dk u;k lpw dkda
u; s vk/kkj o"k Z dk ijq kuk lpw dkda
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26-16-1 vko';drk ,oa mn~ns';%& lkekU; ewY; lwpd kad  dsoy lkekU; ewY; Lr j esa 

gksu s okys  fopkj ks d h eki  d j rs gSA vkSj  yksXks d s t hou  fu okZg ij  fofo/k oLr qvks d s 

ewY;ksa e s gksu s  okyh o`f) ;k d eh d s çHkko d k v/;;u  dj us d s fy;s  i`Fkd  lwpd kad ks 

d k fu ekZ.k dj u k t: j h gksr k gSA  

miHkksDr k ewY; lwpd kaad  ;g cr kr k gS fd  ,d  fof'k’V  oxZ d k miHkksDr k d ks 

oLr qvks vkSj lsokvksa d s ,d lewg d s fy;s vk/kkj  o’kZ d h r qyu k esa le; ds fdlh vU; 

fcan q ij  D;k HkqXr ku  dj u k gksXkkA  

ekU;rk,¡ %&  

1 - leku  vko';dr k,¡ 

2 - leku  oLr q,¡ r Fkk leku  Hkkj 

3 - iw.kZ çfr fu f/kRo 

4 - vkSlr  :i ls lR; 

5 - leku  ewY;  

26-16-2 miHkksDrk ewY; lwpdkad dh jpuk esa dfBukb;k¡%& 

1 - yksXks d s t hou  Lr j  esa va r j  ds d kj .k lHkh oXkZs o  LFkku ksa  d s fy;s  loZekU; 

fu okg O;; lwpd kda r S;kj u gh fd ;k t k ld r k A  

2 - fd lh Hkh oxZ fo'ks’k  d s lHkh miHkksDr k ,d  gh l e; ;k fofHkUu  vof/k;ks a esa 

oLr qvks ij  ,d  leku  vu qikr  esa O;; u gh d jrs gSA  

3 - miHkksX d h oLr qvks esa var j  

4 - QqVd j  ewY;ksa esa  var j  

26-16-3 fuokZg O;; lwpdkad dh mi;ksfXrk%& 

1 - eqn zk d h Ø ; 'kfDr  d k irk yXku k =  

2 - okLr fod  etnwj h Kkr  dju k  

3 - eagXkbZ HkÙkk o U;wur e et nwj h d k fu/kkZj .k%&ljd kj o O;kikj X`gks } kj k 

d eZpkfj ;ksa d k egXkbZ HkÙkk o U;wu r e etnwj h d k fu/kkZj .k fu okZg O;; lwpd kad 

d s vk/kkj  ij  fd ;k t kr k gSA  

1
fuokgZ O;; lpw dkda
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4 - u hfr  fu/kkZj .k esa lgk;d %&ljd kj h Lrj  ij  bu  lwpd kad  d k et nwj h u hfr ] ewY; 

u hfr  fdj k;k fu ;U=.k] dj kj ksi.k] lkoZt fud  forj .k ç.kkyh vkfn  ekey ks es a  

vR;f/kd  mi;ksx d jr s gSA  

26-16-4 miHkksDrk ewY; vFkok fuokZg ykxr lwpdkad dh jpuk%& blds fu Eu  pj .k gS 

1 - oxZ dk fu/kkZj.k%& ;g r; dj u k t:j h gksr k gS fd  ;g lwpd kad  lekt  ds 

fd l oxZ ds fy;s r S;kj  fd;k t k j gk gSA bu es vU; ifj fLFkfr ;ksa t Sls miHkksDr k 

d h vkn r ] LFkku  vkfn  d ks Hkh /;ku  esa j [kk t kr k gSA  

2 - ikfjokfjd ctV vuqla/kku%& ;g ir k yXk;k t kr k gS fd  bl oxZ ds O;fDr ;ks 

d s ikfj okfj d  ct V ksa es a l kekU; d kSu&d kSu  lh oLr q,¡ 'kkf ey gS  vkSj  mu  ij 

O;; d k vkSlr  vuqikr  D;k gSA bu es ik ¡p J sf.k;k¡  gks r h gS & 1 - [kk| lkeXzh] 2 - 

oL=] 3 - bZ/ku ] 4 - ed ku  dk fd j k;k] 5- fofo/k O;; 

3 - ewY; m)j.k%& bu esa QqVd j  ewY; fy;s t kr s gSA vr % fo'olu h;r k d s lkFk 

,d f=r  d jus pkfg,A ld yu  ds ckn  çR;sd  oLrq in  d k vkSlr  ewY; Kkr  dj 

ysu k pkfg,A  

4 - Hkkjkadu%& miHkksX d h t ku s okyh fofHkUu  oLr qvksa d h vyx& vyx lkisf{kd 

egRo Li’V  dj us ds fy;s mUgs rd ZlaXr j hfr  } kj k Hkkfj r  fd ;k t kr k gSA Hkkj  

n ks çd kj  d k gksr k gSA ¼1 ½ ek=k Hkkj  vkSj  ¼2 ½ ewY; Hkk j A  

26-16-5 fuokZg O;; lwpdkad jpuk dh jhfr;k¡%& 

1- lewgh O;; jhfr ;k Hkkfjr lewgh jhfr%& bl j hfr  esa fu Eu  çfØ ;k viu k;h t kr h 

gSA  

a) vk/kkj  o’kZ d k d qy O;; Kkr  fd ;k t kr k gSA  

b) blds i'pkr ~ vk/kkj  o’kZ d h ek=k esa p kyw o’kZ d s ew Y; d ks Xqq.kk djd s vkSj 

t ksM+ yXkd j  pkyw o’kZ d k d qy O;; Kkr  fd ;k t kr k gSA  

c) ;g d jr s le; bd kbZ;k leku  gksu h pkfg,A 

 

 

0 0(P q )∑

1 0(P q )∑
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miHkksDrk ewY; funsZ'kk±d 

¾ X 100 

vFkkZr~ ¾ P01 =  

uksV%& ;g lw= okLr o esa ykLis;j  d k lw= gSA  

2- ikfjokfjd ctV jhfr vFkok Hkkfjr ewY;kuqikr jhfr  

1 - çR;sd  o’kZ d k pkyw o’kZ d k ewY;ku qikr  fu d kyk t kr k gSA ft ld s fy;s  

lw= yXk;k t kr k gSA  

2 - çR;sd  ewY;kuqikr  esa vk/kkj  o’kZ d s ewY; Hkkj  (P0q0 or w) ls Xqq.kk fd ;k t kr k 

gSA vkSj  bu  Xq.kkvksa d k ;ks x d jd s Kkr  fd ;k t kr k gSa  

3 -  esa Hk kj ks d s ;ksx  d k HkkX fn ;k t kr k gSA 

lw=%& miHkksDr k ewY; lwpd kad    

26-16-6 miHkksDrk ewY; lwpdkdksa es foHkze %&   

1 - ft l oxZ ds fy;s ;g lw pd kad  cu k;k t k j gk gS ml oxZ ds O;fDr ;ksa d s 

oXhZd j .k esa foHkze gks t kr s gSA  

2 - oLr qvksa d s pqu ko esa v'kqf)  gksu s d h lEHkkou k j gr h gSA 

3 - oLr qvksa d h fofo/k fd Leksa d s d kj .k çfr fu f/k ewY; m)j .k ds NkVu s esa Xyr h jg  

t kr h gSA  

4 - v'kq) Hkkj ks d s ç;ksx ls Hkk j kdau  lEcU/kh foHkze mRiUu  gks t kr s gSA  

5 - ;s foHkze miHkksX;k oLr qvks d h Hkkj  ek=k o ewY; es mr kj  p< +ko ds d kj .k gksr s 

gSA  

 

pkyw o"k Z dk dyq  O;;
vk/kkj o"k Z dk dqy O;;

1 0

0 0

P q

x 100
P q

∑

∑

0

P1x 100

P

WPR∑

WPR∑ ( W)∑

WPR

W

∑

∑
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26-17 lwpdkadks dh lhek,¡ 

;g eku k X;k gS fd ifj or Zu ks d h r qyu kRed  ;k lkis{k ekiu  d h n`f’V ls lwpd akd 

,d  egRoiw.kZ lkf[;d h; mid j .k gS ysfd u  O;ogkj  esa bld h d qN lhek,¡ gSA ;g 

ifj lhek,¡ bl çd kj  ls gSA  

1 - U;kn 'kZ ij  vk/kkfjr %& lwpd kad  d h X.ku k esa çR;sd  en  d ks 'kkfey d j u k 

vR;Ur  d fB u  d k;Z gSA ;fn  U;kn 'kZ esa 'kkfe y d h XbZ ens leXz d k mfpr 

çfr fu f/kRo u gh djr h] r ks lgh fLFkfr  çd V  u gh gks ik;sXhA  

2 - vkSlr  d k ladsr  %& lwpd kad  } kj k ifjorZu  ls vkSlr  d k gh lad sr  feyr k gSA 

blh d s vk/kkj  ij  bud k ifj or Zu  fd;k t ku k pkfg,A 

3 - j pu k lEcU/kh lhek,¡%& lwpd kad ks d h j pu k esa vlko/kkfu ;ks d k ;k Hkze mRiU u 

gks ldr k gSA t Sls vk/kkj o’kZ d k pqu ko] Hkkj d k fu /kkZj .k] vkSlr  d k ç;ksx 

vkfn A  

4 - fof'k’V  mn ~n s';ks d k çHkko%& fd lh ,d  mn~ns'; ls cu k;k X;k lwpd kad  d k 

ç;ksx n wljs mn ~ns'; d s fy ;s u gh gks ld r kA  

5 - Xq.kkRed  r F;ks ds ifj or Zu  d h mis{kk%& lwpd kad  d s ek/;e ls la[;kRed 

ifj orZu  d k ekiu  lj yrk ls gks t kr k gS] ysfd u ;fn  lEcfU/kr  r F;ks eas 

Xkq.kkRed  ifj or Zu  Hkh gqvk gks r ks mld k lgh çd V hdj .k u gh gks ikr kA  

26-18 lkjka'k 

vkfFkZd  {ks= esa fu j Urj  ifjofr Zr  gksr s j gr s gSaA bUgha ifj orZu ksa d k v/;;u  d jus 

vkSj  bu ds çHkkoksa d ks Li’V dj us ds fy, ft l lakf[;d h; rd u hd  d ks fod flr  fd;k 

X;k gS mlh r du hd  d ks lwpd kad  vFkok fun sZ’kkad  d grs gSaAçkj EHk esa lwpd kad  d ks dsoy 

ewY;Lr j  r Fkk eqn zk d h Ø ;’kfDr  d k eki d jus gsr q ç;ksx fd ;k t kr k Fkk ij Ur q vkt  ds 

le; esa bld k ç;ksx foL r r̀  gks X;k gSAlwpd kad ks d s fod kl esa çks- t soUl] MkW- ek’kZy] 

okY’k] ,t oFkZ  fQ”kj  d k u ke mYys[ku h; gSA lwpd kad  ,d  fo’ks’k çd kj  d k ek/; gS 

ft ud s } kj k le;] LFkku  ;k vU; fd lh fo’ks’kr k ds vk/kkj  ij  lEcfU/kr  pj  ewY;ksa esa  

gksu s okys lkis{k ifj or Zu ksa d k ekiu  fd ;k t kr k gSA  
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lwpd kad  d ks d her  ;k ewY; lwpd kad ] ek=k lwpd kad  ]d qy ewY; lwpd kad  ;k oSY;w 

lwpd kad ]m)s’; fo’ks’k lwpd kad oLr qvksa d h la[;k ds vk/kkj  ij   oXhZ—r  fd;k t kr k gSA 

ewY; lwpd kad  ,d çeki o’kZ d s vk/kkj  ij  çpfyr  o’kZ ds ewY; Lr j d ks O;Dr  d jrs gSaA 

vk/kkj  o’kZ ¥kr  dju s d h n ks j hfr ;ka gSa&fLFkj  vk/kk j  j hfr  ,Oka J à[kyk vk/kkj A vk/kkj  

ifj orZu  n ks çd kj  ds gksr s gS :- fLFkj  vk/kkj  ls J`[kayk vk/kkj  esa ,Oka J`[kayk vk/kkj  ls 

fLFkj  vk/kkj  esaAvk/kkj  o’kZ ifj orZu vk/kkj  ifj or Zu  ls fHkUu  gksr k gSA vk/kkj  o’kZ ifj orZu 

d k vk'; gS ,d lwpd kad ds fn ;s gq;s ¼iqj kus½ vk/kk j  o’kZ d ks cn yd j mld s LFkku  ij 

fd lh u ;s vk/kkj  o’kZ ij  vk/kkfjr  d jds ,d  ubZ lwpd kad  J[̀kayk d h iquZj pu k 

d ju kAvk/kkj  o’kZ ifjorZu d h n ks j hfr;k¡ gS& çR;{k ;k iqu Zfu ekZ.k j hfr   ,Oka vçR;{k 

vFkok ij ks{k ;k laf{kIr  j hfr A lwpd kad  j pu k esa fd l ek/; d k ç;ksx fd ;k t k; r; 

d ju k t:j h gksr k gSA O;ogkj  esa ek/;d k] lekUr j  ek/; ;k Xq.kksÙkj  ek/; essa ls fd lh 

,d  gh d k ç;ksx d j u k pkfg,A t c fofHkUu  oLr qvksa ls  lEcaf/kr  Hkkj ksa d ks /;ku  esa 

j [kdj  lwpd kad  cu k;k t kr k gSA r ks mls Hkkfj r  lwpd kad  d gr s gSAHkkj  n sus d h n ks 

j hfr ;k¡ gS çR;{k r Fkk ij ks{k Hkkj kad u  fLFkj  r Fkk ifj or Zu 'khy Hkkj  Alwpd kad  fuekZ.k d h 

n ks fof/k;k¡ gS& vHkkfjr  ,Oka Hkkfj r AHkkfjr  lewgh j hfr  esa 'kkfey lHkh oLr qvksa d ks Hkkj 

vkoafV r  fd ;s t kr s gSA bld s fu ek.kZ d h vusd  j hfr ;ka gS & ykLis;j  j hfr  ] ik'ks j hfr  ] 

fQ'kj  vkn 'kZ d k lwpd kad ]  ek'kZy ],t oFkZ j hfr   ]Mksj fo'k ,oa ckmys j hfr  d Syh j hfr 

,d  mi;qDr  lw= ds pqu ko d h d lkSV h gsr q dqN ekin.M ;k ij h{k.k lq{kk;s X;s gS] bd kbZ 

ekin .M] le; mRØ kE;r k ij h{k.k] r Ro mRØ kE;r k ij h{k.k] pØ h; ij h{k.kA

 f'kj kscU/ku  d k vFkZ n ks lwpd kad ks ekykvksa d s f'kj ks d ks cka/ku s ls gS vFkkZr~ f'kj ks 

cU/ku  d k vFkZ n ks ;k vf/ kd  vf/kO;kIr  lwpd kad ks dh ekykvks a d ks fd lh ,d  lkekU; 

vk/kkj  ij  ,d  lwpd kad  ekyk esa i fj ofr Zr  dj us ls gSAmiHkksDr k ewY; lwpd kad  ;k fu okZg 

ykxr  lwpd kad  fd lh LFkku  fo'ks’k ij oxZ fo'ks’k ds O;fDr ds fu okZg O;; esa gksu s oky s 

ifj orZu ks d h n 'kk vkSj  ek=k d ks çd V  d jr s gSA  

lwpd kad  ,d  rqyu kRed  vFkok lkis{k eki gSAokLr o esa ,slk d ksbZ {ks= u gha gS ft lesa 

la[;kRed d ks ekiu s d s fy, lwpd kad ksa d k ç;ksx u  gksr k gksAr qyu kRed  v/;;u  d ks 

lEHko cu ku k] Hkkoh ço`fÙk;ksa d s lad srd  ]vkfFkZd  u hfr ;ksa d s fu ekZ.k esa lgk;d ]t fV y 

r F;ksa d ks lj y cu ku k]fofHkUu  ewY;ksa d h voLQhfr  esa  lgk;d  lwpd kad  d h mi¸k¨fXr k d¨ 
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n 'kkZr k gSA fu’d’kZ : i esa d gk t k ldr k gS fd  lwpd kad  çfr’kr  ds : i esa O;Dr  fd ;k 

t kus okyk ,d  fo’ks’k çd kj  d k ek/; gS ft lds vk /kkj  ij  fofHkUu  le;ksa] LF kku ksa ;k 

vU; lead  lewgksa e sa gk su s o kys lkisf{kd  ifj or Zu ksa d h lkekU; ç— fr  d ks ekik t kr k gSA 

26-19 'kCnkoyh 

1 - fLFkj  vk/kkj  j hfr & t c vk/kkj  ewY; fLFkj  j grs gSA 

2 - cgqo’khZ; ek/; vk/kkj & d qN o’kkZs d s ek/; d ks vk/kk j  eku  ysr s gSA  

3 - py vk/kkj  j hfr   & pkyw o’kZ ds fy;s fiNyk  o’kZ vk/kkj  o’kZ eku 

ysr s gS 

4 - f'kj kscU/ku  & n ks ;k vf/kd  lwpd kad  ekykvks d ks fd lh ,d  

lwpd kad  ekyk esa ifj ofr Zr d ju s ls gSA  

26-20 y/kq mÙkjh; ç'u 

1 - fQ'kj  d s vkn 'kZ lwpd kad  d s fu /kkZj .k esa lkekU;r k fd rus [kku s gksr s gSA  

2 - ik'ks d k lwpd kad  vk/kkfj r gSA  

¼1 ½ vk/kkj  o’kZ d h ek=k ij   ¼2 ½ pkyw o’kZ d h ek=k ij   

¼3 ½ n ksu ks d s vkSlr  ij        ¼4 ½ bu es ls d ksbZ u ghA 

3 - ,d  v/;;u  lwpd kad  og gS t ks lar q’V  d jr k gSA  

¼1 ½ bd kbZ ij h{k.k    ¼2 ½ le; mRØ kE;r k ij h{k.k 

¼3 ½ r Ro mRØ kE;r k ij h{k.k   ¼4 ½ pØ h; ij h{k.k 

4 - fu Eu  esa ls vkn 'kZ lwpd kad gS 

¼1 ½ ik'ks d k lw=    ¼2 ½ fQ'kj  d k lw= 

¼3 ½ ykLis;j  d k lw=   ¼4 ½ ok'k d k lw=  

5 - lwpd kad ks d h j pu k ds fy ;s lokZsÙke ek/; gSA  

¼1 ½ e/;d      ¼2 ½ ekf/;d k 

¼3 ½ cgqyd      ¼4 ½ Xq.kksÙkj  ek/; 

6 - lwpd kad  gksrs gS vkfFkZd   

¼1 ½ ysDV ksehV j    ¼2 ½ Likbj kehV j 

¼3 ½ cSj ks ehV j     ¼4 ½ d Syksj hehVj 

mÙkj %& ¼1 ½ 1 ] ¼2 ½ 2 ] ¼3 ½ 3] ¼4 ½ 2 ] ¼5 ½ 4 ] ¼6 ½ 3 
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26-21 LknaHkZ lfgRk XkzUFk

1 - Mk0 ,l lpnsok %& ifj ek.kkRed  fof/k;k¡ ]y{eh u kj k;.k vXzoky] vkXj k 

2 - Mk0 ds0 ,y0 XqIrk ,oa Mk0 gfjvkse XqIrk%& ifj ek.kkRed  rd u hd sa ]u o;qx 

lkfgR; Hkou ] vkXj kA 

3 - Mk0 ds0 ,y0 XqIrk] jfo dkUr%& vFkZ'kkL= d h vk/kkj Hkwr  ifj ek.kkRed  fof/k;k¡ 

]u ou hr  ifCyds'kUl] vkXj k 

4 - ,l0ih0 flag%& lkf[;d h% fl)kUr  ,oa O;ogkj ] ,l0  pUn  ifCyds'kUl u bZ 

fn YyhA  

26-22 dqN mi;ksxh iqLrdsa 

1. Kumar, Anil,( 2008) Statistical Research Methodology, Aifa 

Publishing House. 

2. Singh, S.P. ((2010) Principles of Statistics , S &Chand 

Publishing House. 

3. Bhardwaj, R.S. (2000). Mathematics for Economics and 

Business, EXcel Books. 

4. Bose, D., (2003), An Introduction to Mathematical Economics, 

Himalaya   Publishing House. 

26-23 fucU/kkRed ç'u 

1 - lwpd kad  D;k gS\ bld k fuekZ.k d Sls fd ;k t kr k gS\ fQ'kj  d k lw= vkn 'kZ lwpdkad 

D;ks d gykr k gS\ 

2 - lwpd kad  d h ifj Hkk’kk n hft ;s\ lwpd kad  cu kus d h fLFkj  vk/kkj  fo f/k o J` [kayk 

vk/kkj  fof/k esa v ar j  Li’V  d hft ;s o mu d s r qyu kRed Xq.kks d k o.kZu  d hft ;sA  

3 - o’kZ 20 04  d ks vk/kkj  eku dj  u ;s lwpd akd  Kkr  d hft;sA  

o"kZ 2 00 1 2 00 2 2 00 3 2 00 4 2 00 5 2 00 6 

lwpdkad 1 00 1 08 1 20 1 50 2 10 2 25 



प�रमाणा�मक 	व�धया ँ                                                                              MAEC104 

उ�तराखडं मु�त व�वव�यालय����������������������������������������������������������������������������������६६७�

bdkbZ & 27 dky Js.kh fo'ys"k.k ,oa çfrpu fl)kUr   

bdkbZ dh :ijs[kk 
27-1 çLrkouk 
27-2 mís';  
27-3 dky Js.kh fo'ys"k.k 
27-4 dky Js.kh ds vaXk ;k la?kVd 

27-4-1 nh?kZdkyhu ço`fr ;k miufr 
27-4-2 fu;fer vYidkyhu mPpkopu 
27-4-3 vfu;fer ;k nSo mPpkj.k 

27-5 dky Js.kh dk fo'ys"k.k&vk'k; ,oa ekWMy 
27-6 nh?kZdkyhu izo`fÙk dk ekiu 
27-7 vYidkyhu mPpkopuk dk eki   
27-8 lexz ;k lefLV ,oa izfrn'kZ 
27-9 çfrp;u fl}kUr ds mn~ns';  
27-10 izfrn'kZ ;k U;kn'kZ 
27-11 çkpy ,oa çfrn'kZu 
27-12  çfrp;u caVu  
27-13 forj.k ds çdkj  
27-14 izeki fopyu 
27-15  çfrp;u dh jhfr;k¡ 

27-15-1 nSOk izfrp;u ;k lEHkfork çfrp;u 
27-15-2  vnSo çfrp;u ;k xSj lEHkkfor çfrp;u 

27-16 izfrn'kZ dk vkdkj ,oa izfrp;u dh jhfr  
27-17 nSfud thou es çfrp;u dk egRo 
27-18 lkjka'k  
27-19 'kCnkoyh  
27-20 y?kq mÙkjh; ç'u  
27-21 cgqfodYih; ç'u  
27-22 LknaHkZ lfgRk XkzUFk 
27-23 dqN mi;ksxh iqLrdsa 
27-24 fucU/kkRed ç'u
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27-1 çLrkouk  

çLr qr  bd kbZ esa çfr p;u  j hfr  ,oa d ky Js.kh f o'ys"k.k ij  çd k'k Mkyk Xk;k gSA 

vk/kqfu d ,oa O;kolf;d {ks=ks esa le; d s lkFk&lkFk fu j Urj  j hfr  ls vu sd  izd kj  ds 

ifj orZu  n `f"V Xkspj  gksr s gSA d ky d h Xkfr  ds lkFk ew Y;ksa es gksu s oky s fofHkUUk n h?kZd ky 

,oa vYid kyhu  mPPkopu ksa d k fof/kor ~ fo'ys"k.k fd lku ] miHkksDr k] O;kikj h] iz'kkld 

vkfn  lHkh oXkksZ d s O;fDr ; ä d s fy;s vko';d  vkSj  mi;ksxh gksr k gSA  

lkf[;d h; vuqlaU/kku  esa laed  ewy vk/kkj  gS vkSj  bu d k lad yu  ßlaXk.ku kÞ ;k 

ßçfr p;u Þ j hfr  } kj k fd;k t k ld r k gSA vkt  ds le; esa ;g  j hfr  vR;f/kd  yksd fç; 

vkSj  çpfyr  gks Xk;h gS D ;ksafd  n Sfud  t hou  d s vf/kd ka'k fu .kZ; lEiw.kZ lexz ¼{ks=½ d h 

d qN çfr fu f/k bd kb;ksa d s Xkgu  v/;;u ij  vk/kkfjr gksr s gSA ;fn  çfr n 'kZ d h bd kb;ksa 

d k p;u  nSo vk/kkj  ij vkSj  oSKkfud  <aXk ls f d ;k t k; r ks mld s fu "d "kZ vkSj 

fo'ks"kr k,¡ yXkHkXk ogh gksr s gS t ks lexz esa fo|eku  gksr h gSaA  

vr % lkFkZdr k ij h{k.k esa ;g fl} kUr  ,d  egRoiw.kZ mid j .k cu  Xk;k gSA ;g 

d gk t k ldr k gS fd  izfr p;u  fl} kUr  ,d  lexz o mlls pqus Xk;s izfrn 'kksZ d s e/; 

ik;s t ku s okys lEcU/kkas d k oSKkfud  v/;;u  gSA  

27-2 mn~sn';%& izLr qr  bd kbZ d k v/;;u  dj ds ge ;g t ku  ld sxsa%& 

1 - d ky Js.kh fo' ys"k.k fd ls d grs gSA  

2 - d ky Js.kh d s la?kV d  D;k gS vkSj  fofHkUUk mPPkkopu ks d ks ekiu s d h fofHkUUk 

j hfr ;k¡ D;k gSA  

3 - LkeXz ,oa izfr n 'kZ esa D;k va r j  gSA  

4 - izfr n 'kZ ds D;k mn ~s'; gS ,oa bld k egRo gSA  

5 - izfr p;u  fl} kUr  D;k gSA  

6 - izzfr fp;u  d h fofHkUUk j hfr;k¡ D;k gSA  

27-3 dky Js.kh fo'ys"k.k 

,MoMZ&Ms ysfol ds vu qlkj ] ÞvFkZ'kkL=h d s f y, ; g t ku us d s iz;klksa es fd  vkÆFkd  

O;oLFkk d Sls d k;Z d jr k gS] d ky Js.kh d k v//;u  lEHkou ] lwpu k d k lcls egRoiw.kZ 

lzksr  gSSAÞd ky d h Xfr  ds lkFk ewY;ksa esa gksu s okyk n h?kZd kyhu ,oa vYid kyhu  mPpkou ksa 
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d k fo'ys"k.k fd lku miHkksDr k] O;kikj h] ç'kkld  vkfn  lHkh oXks± d s O;fDr;ksa d s fy;s 

vko';d  vkSj  mi;ksxh gksr k gSA 

27-3-1 vFkZ %&d ky Js.kh d k vk'k; ,slh Js.kh ;k lead ekyk ls gS] ft lesa ^d ky* vFkkZr~ 

^le;* ds vk/kkj  ij  laed çLr qr  fd; t kr s gSA 

cuZj g'kZ d s vu qlkj ] le; ds Ø fed  fcUn qvksa d s r Rlaokn h mlh pj ds ewY;ksa d k 

O;ofLFkr  vu qØ e gh d ky Js.kh d gykr k gSA ;k yqu pkÅ ds vu qlkj  ,d  d ky Js.kh 

d ks fofHkUu  le; vof/k;ksa esa fd lh vkÆFkd  pj  ;k p j ksa d s feJ.k ls lEcfU/kr  la[;kvksa 

d s lad yu  d s : i esa ifj Hkkf"kr  fd ;k t k ldr k gSA 

r du hd h n `f"V  ls d ky Js.kh fo'ys"k.k es a le; Lor U=r k pj  ewY; ,oa lead  vkfJr  pj 

ewY; gksr s gSA ;g laed  le; d s lkFk&lkFk gksu s okys ifj or Zu ksa d ks Li"V  d jr s gSA  

mn gkj .k %& 

Hkkjr esa tul[a;k & 

o"kZ tula[;k ¼djksM+½ 

1 95 7 3 6-20 

1 96 1 4 3-90 

1 97 1 5 4-00 

1 98 1 6 8-40 

fu "d"kZ : i eas ;g d gk t k ld r k gS fd  d ky Js.kh d k vk'k; le; Ø e esa 

lkaf[;d h; laed ks d h O;oLFkk ls  gSA ;g J s.kh  le; ifj orZu  ds lkFk gh r F; f o'ks"k d s 

laed ksa eas gksu s okys ifj or Zu ksa d ks Li"V  dj r h gSA d ky Js.kh esa gk su s okys n h?kZdkyhu  ,oa 

vYid kyhu  mPpkopu ksa d k v/;;u u flQZ O;kikj h oju ~ vFkZ'kkL=h d s fy, Hkh cM+k  

egRo j [kr k gSA Hkwrd ky d s ifj orZu  ds fo'y s"k.k d j ds os fiNys vu qHko d s vk/kkj  ij 

Hkfo"; d h u hfr ;k¡ fu /kkZfjr d j  ld rs gSA vkSj  viu h fØ ;kvkas ij  fu ;a=.k d j d s Hkfo"; 

d s t ksf[keksa ls viu s O;kikj  d h lqj{kk dj  ldr s gSA vr % ;g d g ldrs gS fd fofHkUu 

oxZ pkgs oks  vFkZ'kk L=h gk s  ;k miHkksDr k] ;k st u kd kj ] fd lku ] j kt u hfr d  vkfn lHkh d s 

fy;s d ky J s.kh e as ls  okys  ifj or Zu ksa d k fo'ys"k.k fo 'ks"k : i ls mi;ksxh  gksr k gSA ,d 
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foosd iw.kZ fo'ys"k.k r Fkk lad srd ks d k oSKkfud  foospu  d ky Js.kh d h egÙkk esa o`f) 

d jr k gSA 

27-4 dky Js.kh ds vaXk ;k la?kVd 

vu sd  izd kj  ds ?kV d  ;k ifj orZu  d ky Js.kh ij  viu k çHkko Mkyrs gSA bu 

ifj orZu ksa d ks d qN oXks± es a ck ¡V  ldr s gS vkSj  oxZ gh d ky Js.kh  d s la?kV d  d gs t kr s gSA 

ewy laed ksa d ks ^�*ls n 'kkZ;k t kr k gSS] blds pkj  la?kVd  gSA 

(i) n h?kZd kyhu  ço`fÙk (T) 

(ii) ekSleh fopj .k (S) 

(iii) pØ h; mPpkj .k (C) 

(iv) vfu ;fer  mPpkopu  (I) 

dky Js.kh ds vaXk ;k la?kVd 

ewy Js. kh d s vaXk ;k la?kV d 

 

n h?kZd kyhu  ço`fÙk ;k miu fr  (T)            vYid kyhu  mPpkopu  (O - T) 

 

fu ;fer  vYid kyhu                 v fu ;fer  ;k n So  

mPppkj .k (S+C) mPpkopu(T) 

 

vkr Zo fooj .k ;k    pØ h; mPpkopu  (C) 

ekSleh ifj orZu  (S) 

vu sd  izd kj  ds ?kV d  ;k ifj orZu  d ky Js.kh ij  viu k çHkko Mkyrs gSA bu 

ifj orZu ksa d ks d qN oXks± es a ck ¡V  ldr s gS vkSj  oxZ gh d ky Js.kh  d s la?kV d  d gs t kr s gSA 
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27-4-1 nh?kZdkyhu ço`fr ;k miufr - bls 'T' ls lEc®f/kr  fd ;k t kr k gSA 

t c n h?kZd ky esa ifj oZr u  d h lkekU; fn 'kk d k v/;;u  gksr k gS r ks ml izo`fÙk 

d ks n h?kZd kyhu  ço`fr  d gr s gSA 

çks0 flEilu vkSj dk¶dk d s vuqlkj Þmiu fr ft ls n h?kZd kyhu  izo`fÙk Hkh d grs 

gS] fd lh le;kof/k es c<+u s ;k ?kVu s d h vk/kkj Hkwr  izo`fÙk gksr h gSA miu fr  d ks /kkj .kk esa 

vIyd kyhu  ifj or Zu  'kkfey u gh gksr s] oju ~ n h?kZd kyhu  esa gq;s fLFkj  ifj or Zu 'kkfey  

gksr s gSAÞ 

lj y 'kCn ksa esa ;g d g ld rs gS fd  vYid ky esa le;&le; ij  d bZ mr kj 

p< +ko gksr s gSS ij  n h?kZd ky esa bUgh mr kj &p< +ko esa ,d  vUr Zfoghu  izo`fÙk n s[kus d ks 

feyr k gSA blh izo`fÙk d ks n h?kZd kyhu  izo`fÙk d grs gSA mn kgj .k d s r kSj  ij  ;fn n s'k eas 

ewY;ksa d h ckr  djsa r ks ge ik;saXs fd  mu esa le;&le; ij  d bZ mr kj&p<+ko gq;s ij Urq 

n h?kZd ky esa mu d h izo`fÙk c< +us d h gh gSA  

 nh?kZdkyhu izo`fÙk dks ekius ds mís';& 

 bls izo`fÙk d ks ekiu s d s n ks izeq[k mís'; gSA 

¼1 ½ vU; la?kVd ks d h t kud kj h & t Sls  

vYid kyhu  mPpkopu ] ekWleh fopj .k] pØ h; ifj or Zu  vkfn A 

¼2 ½ Hkfo"; d k vu qeku 

çeq[k fo'ks"krk,¡ &  

¼1 ½ r hu  igyw & (i) o`f) ço`fÙk & ns'k esa  ew Y;ksa d h fLFkfr   

(ii) d eh ço`fÙk & tu la[;k d h e`R;q n j�

(iii) fLFkj  ço`fÙk & LFkku  fo'ks"k d k r kieku 

¼2 ½ fofHkUu  le;ksa esa fofHku u  ço`fÙk & ;g Hkh eqefdu  gS fd  ,d  n h?kZd kyhu izo`fÙk 

d s vUn j  ,d  le; esa , d  izo`fr  ,d  nwlj s le; es n wlj ksa ço`fÙk n s[kus d ks 

feysA  

¼3 ½ r qyu kRed  /kkj .kk & D;ksaf d  n h?kZd ky ,d  r qyu kRed  /kkj .k gS vr % ;g Js.kh 

fo'ks"k d h fo'ks"kr kvksa ls izHkkfor gksr k gSA e`rdksa d h la[;k fdlh fo'ks"k 

ifj fLFkfr  ds n kSj ku  ,d ekg ls d qN ekg esa gh n h?kZdkyhu  vof/k d s vUrXZr  vk 
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ldr h gS t cfd  ewY;ksa d s mr kj &p< +ko d bZ lkyksa d h vof/k d ks bl Js.kh e sa  

yk;k t kr k gSA 

27-4-2 fu;fer vYidkyhu mPpkopu ����

d bZ ckj  ns[kk X;k gS fd d qN ,slh 'kfDr ;ksa d ky Js.kh d ks izHkkfor  d jr h gS] ft ld h 

le;&le; ij  iqu j ko`fÙk gksr h gSA D;ksafd  ;g iqu j ko`fr  fu ;fer  : i ls gksr h gSA vr % 

mUgsa fu ;fer  vIyd kyhu  mPpkopu  d gk t kr k gSA bUgsa n ks HkkXksa e sa ckV  ld rs gSA 

vkÙkZo fopj.k ;k ekSleh ifjorZu&t ks ifj or Zu  ,d  o"kZ ls d e d h vof/k esa gh 

fu ;ferr k vkSj  yXHkX ,d: i izo`fÙk ds : i esa gksr s j grs gS] mUgsa ekWleh ifj o r Zu  d grs 

gS&tsls fn u ] lIr kg] ekg] Nekfg vkfn A bld s eq[; d kj .k gSA����

(i) t yok;q 

(ii) j hfr fj okt ] ij Eij k vkSj  LoHkko 

(iii) le; fo'ks"k d h ifj fLFkfr&t Sls vizSy vkrs gh Ldwy d h Msªl vkSj fdr kcksa d h 

eakXksa esa  mNkyA  

ekSleh ifjorZu dh fo'ks"krk,¡ %& 

(i) fu ;fer  ifj or Zu 

(ii) n ksu ksa n 'kkvksa es a ifj or Zu&vFkkZr  mr kj  Hkh vkSj  p< +ko HkhA 

(iii) iwokZu qeku  lEHko&miHkksDr k] mRikn d  foØsr k vkfn viu s fu .kZ; ysr s le; 

ifj orZu ksa d k fo'ks"k /;ku  j [kr s gS vkSj  Hkfo"; iqokZuqkeku  ds fy, d j  ikr s gSA����

pØh; mPpkopu& ;g mpkopu  Hkh fu ;fer  gksu s okys gksr s gS fd Ur q bud h iquj ko`fÙk 

,d  o"kZ ls vf/kd  d h gksr h gSA bUgsa pØ h; blfy;s d gk t kr k gS D;ksafd  bu d k Ø e 

pØ h; LoHkko d k gksr k gSA t Sls O;okj  d k pØ  ftleas lkekU;r % pkj  voLFkk;sa n s[kus 

d ks feyr k gS&le`f) ] izfrlkj  volkn ] iqu LRFkku A 
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;gk¡ ifj or Zu  d h vof/k 3 o"kZ ls 1 0  o"kZ d h gks ld r h gSA bld s fYk;s 'C' 'kCn  dk 

iz;ksx gksr k gSA 

27-4-3 vfu;fer ;k nSo mPpkj.k  

t c vd Lekr  d ksbZ ?kVu k ;k ifj fLFkfr  ls mPpkopu  gksr s gS r ks mUga s vfu ;fer  

mPpkopu  d gk t kr k gSA t Sls fd lh d kj[kkus esa  vkX yXu k] ft ld s d kj .k ykHk 

d e gks t ku k] gM+r kykas d s d kj .k mRiknu  izHkkfor  gksu k vkfn A 

 fo'ks"krk,¡ %& 

(i) iwokZu qeku  u gha&D;ksafd  ;gk¡ t ks 'kfDr ;ksa fØ ;k'khy gks r k gS mud s ckjs eas ig ys ls  

t kud kj h feyu k lEHko ugh gksr kA vr % bld k iwokZu qeku  Hkh laHko u gha gks 

ikr kA 

(ii) fu f”pr   çk: i u  gksu k&ugha ,sls mPpkopu k d k d ksbZ fu f”pr  çk: i gksr k gS 

u  gh bu ds iqu % gksu s d h fu f”pr   vof/k gksr h gSA  

(iii) vYid kfyd &,sls mPpkopu  çk;% vYid kfyd gksr s gS ij  bud k izHkko d Hkh&2 

vR;Ur  Xgj s gksr s gSA  

(iv) vfu ;fer  ifj or Zu &blds vUr XZr  mu  lHkh ifj orZu k d ks 'kkfey fd ;k t kr k gS 

t ks u  n h?kZd kfyd  izo`fr  vkSj  u  ekSleh ifj orZu  d h Js.kh es a vkr s gSA  

27-5 dky Js.kh dk fo'ys"k.k&vk'k; ,oa ekWMy 

dky Js.kh fun'kZ&d ky Js.kh d s pkj  la?kV d ksa d k ekiu  fu Eu  n ks ekWMyksa ij  vk/kkfj r 

gSA 

27-5-1 ;ksT; ekWMYk &;g bl ekU;r k ij  vk/kkfjr  gS fd  ewy led  pkj ksa la?kV d  vaXks 

d k ;ksx gksr k gSA 

O = T + S + C + I 

n h?kZd kyhu  mRifÙk (T) d ks ewy laed  esa ls ?k V kdj  vYid kyhu  mPpkopu ksa d k 

i`FkDDd j .k fd ;k t kr k gSA 

O � T � S - C = I 

vYid kyhu  mPpkopu ksa (O-T) eas ls ekSleh fo pj .kksa (S) d ks ?kV kdj  pØ h; o 

vfu ;fer  ifj or Zu  Kkr  fd;k t k ldr k gSA 
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  O � T � S = C + I 

;fn  vYid kyhu  mPpkodu ks (O-T) esa  ls ekSleh vkSj  pØ h; mPpkopu ksa (S+C) d ks 

?kV kdj  vfu ;fer  ifj orZu Kkr  fd ;k t k ldr k gSA 

O � T � (S + C) = I 

= O � T � S � C = I 

27-5-2 Xkq.kkRed ekWMy  

bl esa ewy laed  pkj ksa l?ka V d ksa d ks Xkq.ku Qy gksr k gSA 

O = T X S X C X I 

vYid kyhu  fopj .k d ks ekiu s ds fy;s ] bUgsa vy x&vyx <aXk ls iz;ksx fd ;k t k 

ldr k gSA 

 

 

bl ekWMy esa n h?kZd kyhu  izo`fÙk d ks ewy laed ks d h bd kbZ d s : i esa O;Dr  fd;k t krk 

gSSA 

O;ogkj  esa ;ksT; ,oa Xq.kRed  n ksu ksas ek WMyksa d k feJ.k  Hkh viu k;s t k ldr s gSA 

O = TSC + I 

O = TC + SI 

O = T + SCI 

O = T + S + CI 

27-5-3 ;ksT; vkSj Xkq.kkRed ekWMy  esa vUrj & 

¼1 ½ la?kVd ksa d k ;ksx vkSj  Xkq.ku Qy&;ksT; ekWMy esa la?kV d ks d k ;ksx fd ;k t krk 

gS t cfd  Xkq.kkRed  ekWMy esa mu d k Xkq.kk fd ;k t kr k gSA 

O
= S x C x I

T

O
= S x I

T x C

O
=  I

T x S x C
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¼2 ½ ewy laed  vkSj  la?kVd ks dh bd kbZ&;ksT; ekWMy esa lHkh la?kV d ewy laed  d h 

bd kbZ esa O;Dr fd ;s t kr s gSA t cfd  Xq.kkRed  ekWMy esa d soy n h?kZd kyhu izo`fÙk 

ewy laed  d h bd kbZ esa gks r h gS vkSj  la?kV d  vuqikr  d s : i esa O;Dr  fd ;s t krs 

gSA 

¼3 ½ ikj Lifj d fu HkZjr k&;ksT; ekWMy esa lHkh la?kV d  ,d  n wljs d ks izHkkfor  u gha 

d jrs t cfd  Xkq.kkRed  ekWMy esa bu eas ikj Lifj d  vkfJr r k r Fkk cht Xkf.kr h; 

lEcU/k gksr k gSA 

¼4 ½ n h?kZd kyhu  ço`fÙk vkSj  ekSleh ifj or Zu ks d k lEcU/k&;ksT; ekWMy esa n h?kZd kyhu 

izo`fÙk ds c<+u s ;k ?kVus ij  Hkh vf/kd k'ka ekSleh ifjor Zu  fLFkj  j gr k gS] t cfd 

Xkq.kkRed  ekWMy esa ekSleh ifj orZu  d k n h?kZd kyhu  izo`fÙk ij  vuqikr  fLFkj  j grk 

gSA 

d ky Js.kh d s  fo'y s"k.k ea s Xq.kkRed  ekWMy vf/kd  mi;qDr  eku k t kr k gS D;ksafd  

lHkh la?kV d  ,d  nwljs ls izHkkfor  gksr k gSA 

27-6 nh?kZdkyhu izo`fÙk dk ekiu 

bl ço`fr  d ks ekiu s d s fy;s pkj  izeq[k j hfr ;k¡ fu Eu  izd kj  gS %& 

1. eqDr  gLr  j hfr 

2. v)Z e/;d  j hfr 

3. py ek/; j hfr  

4. U;wu r e oxZ j hfr 

27-6-1 eqDr gLr oØ jhfr (The Hand Curve Method) 

bl j hfr  esa ewy d ky Js .kh d ks fcUn q j s[kh; i= ij  vafd r  djd s ,d  fp= 

cu k;k t kr k gSA r Fkk mlds i'pkr ~ vkd M+ks d s mr kj &p< ko d ks /;ku  esa  j [kds 

mPpkopu ksa d s yXkHkXk Xkqtj r k gqvk ,d  lj fyr  oØ  [khpka t kr k gSA ;gh oØ  eqDr 

gLr  j hfr  } kj k n h?kZd kfyu ço`fÙk ;k miu fr  d k izn f”kZr  dj r k gSA 

bls fcUnqjs[kh; jhfr Hkh dgr s gS vFkok fujh{k.k }kjk oØ vUok;kstu dh jhfr Hkh d grs 

gSA ;g ,d lj r e j hfr gS] D;kasfd  blesa t fV y Xf.kr h; fØ;kvkas d k iz;ksx ugha gksr k 

gSA ij Urq bl j hfr  ds n ks"k fu Eu fyf[kr  gS & 
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¼1 ½ fo"k;Xkr  j hfr  & lj fyr  oØ  [khpu s esa O;fDr  d s i{k ikr  vkSj  iwoksZXkzgks d k izHkko 

iM+ ldr k gSA 

¼2 ½ bl j hfr  esa ifj 'kq)r k d k vHkko gksr k gSA  

¼3 ½ iwokZu qeku  esa [kr j k 

mn kgj .k %&  

o"kZ 1 99 8 1 99 9 2 00 0 2 00 1 2 00 2 2 00 3 2 00 4 2 00 5 2 00 6 2 00 7 

ykHk 1 0 1 4 9 8 1 4 1 5 1 1 1 3 1 8 1 2 

gy %&  o"kks± d h la[;k d s vk/kkj ij  ,d  fcUn qj s[kh; XkzkQ vafd r fd ;k t krk gS r Fkk 

eqDr  gLr  } kj k ,d  lh/kh j s[kk vafd r  d h t kr h gSA 

 

27-6-2  v)Z e/;d jhfr (Semi Average Method) 

bl j hfr  d k vFkZ gS&Js.kh d s izR;sd  vk/ks Hk kXk ¼iw okZ}  r Fkk mÙkj k} Z½ d s ewY;ksa d k 

lekUrj  ek/; bl j hfr  ds } kj k n h?kZd kyhu  izo`fÙk Kkr  dj us d h izfØ ;k fu Eu  izd kj  ls 

gS& 

¼1 ½ d ky Js.kh d k n ks leku  HkkXksa esa foHkkt u  & ,slk dj us d s i'pkr ~ izR;sd  HkkX 

d k ek/; fu d kyd j  ml HkkX ds e/; d k le; fcUn q d s lkeus j [kk t kr k gSA 

¼2 ½ n ks ek/;ksa d h Xk.ku k&n ksu ksa leku  HkkXkksa d k vyx&vyx lekUr j  ek/; Kkr  dj 

ysr s gSA bl ek/;ksa d ks gh  v)Ze/;d  d grs gSA 

�

�

��

��

��

���� ���� ���� ���� ���� ���� ���� ���� ���	 ���
 ����

�
��
��
�

����������	
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¼3 ½ XkzkQ isij  ij  ewy fcUn qvkas d k vad u  igys v)Ze/;d  d k fcUn q igys HkkX ds 

le; ds ek/;d k fcUn q ds Å ij  vkSj  nwlj s v)Ze/;d d k fcUn q d s Å ij  yXkk;k 

t kr k gSA 

¼4 ½ izo`fÙk lsok & miyC/k ljy j s[kk gh v)Ze/;d  j hfr } kj k izkIr  izo`fÙk j s[kk gSA 

 ;fn  ewY;ksa d h la[;k fo"ke gks r ks fcYdqy chp ds laed  d ks NksM+ fn ;k t kr k gS 

'ks"k fØ ;k iwoZj r  j gr k gSA 

mn kgj .k 2 %& fu Eu  laed ksa ls v)Ze/;d  j hfr  d k iz;ksx d jr s gq, n h?kZd kyhu  izo`fÙk 

fu /kkZfjr  d hft , r Fkk 20 02 d s ewY; d k vu qeku  d hft;s& 

o"kZ 1 99 5 1 99 6 1 99 7 1 99 8 1 99 9 2 00 0 

mRiknu 4 0 4 8 4 4 6 0 5 6 6 4 

gy %& ;gk¡ d qN 6  o"kksZ d s ewY; fn ;s Xk;s gS bUg sa n ks cj kcj  ds HkkXk 3 &3  o"kks± d s gksaX k s 

vkSj  mud s ek/;e fu d kydj  fcUn qvksa ij  n h?kZd kyhu  izo`fÙk js[kk [khaph t k;sXkhA 

Year production 3 Year semi total Semi Avg.

1995 

1996 

1997 

1998 

1999 

2000

40 

48 

44 

60 

56 

64 

132 

180 

���

�
� ��

���

�
� ��

o"kZ 19 99  ds fy;s v)Z ek/ ; ¾ 6 0 

o"kZ 19 96  ds fy;s v)Z ek' ; ¾ 4 4 

okÆ"kd  o`f) - 
16

5.33
3

=
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ço`fÙk ewY;ksa dh Xk.kuk 

o"kZ  mRikn u 

1 99 5 

1 99 6 

1 99 7 

1 99 8 

1 99 9 

2 00 0 

4 4&5-33 

 

4 4$533 

6 0&5-33 

 

6 0$5-33 

3 8-67 

4 4 

4 9-33 

5 4-67 

6 0 

6 5-33 

mi;qZDr  Xk.ku k d s vk/kkj  ij  20 02  d k ewY; 

¾ 1 99 9  d k v)Z ewY; $ 5-33  X 3  ¾ 60  $ 16  ¾ 76 

 

v)Z e/;d jhfr ds Xqk.k & 

1. lj yr k 

2. oLr qfu "Br k ,oa fu f”pr r k 

3. iwoZ ;k Hkkoh vu qeku 

nks"k %& 

¼1½ js[kh; ço`fÙk&;g j hfr  r Hkh iz;ksx gks ld r h gS t c n h?kZd kyhu  ço`fÙk yXkHkXk 

j s[kh; gSA 

�

��

��

��

��

��

	�


�

��

���� ���	 ���
 ���� ���� ���� ����

�
��
�
�
	�
��


��

��



��


��
�

���������	�
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�����

����
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¼2½ pje ewY;ksa dk çHkko& ewY; cgqr  cM+s ;k NksV s gksu s ij  v) e/;d ksa ij  izHkko 

iM+r k gSA vkSj  ço`fÙk js[kk mfpr  izfr fu f/kRo u gha d j  ikr hA 

27-6-3 py ek/; jhfr : - 

;g ,d ykspiw.kZ j hfr gSA ft lds vUr XkZr  n h?kZd kyhu  ço`fÙk d ks lj yr k ,oa 

iz;kZIr  'kq)r k ls Kkr  fd ;k t k ldr k gSA 

;g j hfr  ,d  lekUr j  ek/;ksa d h J`[yka gS blesa d ky Js.kh d s fu j Ur j  vXkys 

vfr O;kih HkkXk ds fy;s le kUr  ek/;ksa d h Xk.ku k d h tkr h gSA 

;fn  a, b, c, d, e & f N% o"kZ gS vkSj  bu esa r hu  o"khZ; py ek/;kas d h Xk.ku k d ju h gS 

r ks ;g Xk.ku k bl izd kj  dh t k;sXkhA 

, , ,  

ewy ç'u  ;g mB r k gS fd  fd ru s o"kks± d k py ek/; f u d kyk t k;s&t Sls r hu  o"khZ;] pkj 

o"khZ; bR;kfn A py ek/; d h X.ku k d h n`f"V  ls ç'u ksa d ks n ks HkkXksa esa ck aV k t k ld rk 

gS&fo"ke vof/k py ek/; ,oa le vof/k py ek/;A  

mnkgj.k 3 &fu Eu  lead ks ls 4  o"khZ; pyek/; d h Xk.ku k d hft ;s vkSj  ço`fÙk d ks fcUn qvksa 

i= ij  vafd r  d hft ,A 

o"kZ ewY; o"kZ ewY; 

1 99 0 

1 99 1 

1 9+9 2 

1 99 3 

1 99 4 

3 0-0 

3 6-5 

4 3-0 

4 4-5 

3 8-9 

1 99 5 

1 99 6 

1 99 7 

1 99 8 

1 99 9 

3 8-10 

3 2-60 

4 1-70 

4 1-10 

3 3-80 

gy& Calculation of trend Values by 4 yearly moving average �  

year value 4 yearly moving tables 2 yearly moving 

tables 

Moving Average 

1990 

1991 

50.0 

36.5 174.00 

336.9 

a + b + c

3

b + c + d

3

c + d + c

3

d + e + f

3



प�रमाणा�मक 	व�धया ँ                                                                              MAEC104 

उ�तराखडं मु�त व�वव�यालय��������������������������������������������������������������������������������������

1992 

1993 

1994 

1995 

1996 

1997 

1998 

1999 

43.0 

44.5 

38.9 

38.1 

32.6 

41.7 

41.7 

33.8 

162.90 

164.50 

154.10 

151.30 

153.50 

149.20 

327.4 

318.6 

305.4 

304.8 

302.7 

42.11 

40.93 

39.83 

38.18 

38.10 

37.84 

 

py ek/; dh vof/k %& 

ft ru h vf/kd  vof/k d k py ek/; gksXk] mr u h gh vfu ;fer  mPpkopu ksa d h 

Xgur k mr u h gh d e gksr h t k;sXh vr % ;fn  vfu ;fer  mPpkopu ksa d ks d e dju k gks r ks 

yEch vof/k d k py ek/; ysu k pkfg;sA  

ij Urq ,slk dj us es ,d  n ks"k mRiUu  gksr k gS og ;g fd  yEch vof/k d k py  

ek/; ysu s ij  izo`fÙk ewY; okLr fod r k ewY;ksa ls mr u h gh n wj  gksr s pys  t k;saXsA vr % ek/; 

d h vuqdwyr e vof/k og gksr h gS t ks d ky Js.kh esa f o|eku  pØ h; vof/k d s cj kcj  ;k 

xqq.kkad    esa gSA ,slk d jus ls pØ h; fopj .k vfu ;fer  mPpkj .k yXHkX d e gks t krs gSA 

vkSj  ço`fr  ewY; d k Js"B  lEHkkfor  eku  fey t kr k gSA 

py ek/; jhfr ds Xkq.k %& 

1 - lj y 

�

��

��

��

��

��

	�

���� ���� ���� ���� ���� ���� ���	 ���
 ���� ����

�
�
��
�

�������������������������������������
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2 - oLr qfu "Br k ,oa fu f'ppr k 

3 - ykspn kj &us ewY; c<+u s ij lHkh X.ku k,¡ iqu% u gh djuh gksr h oju ~ dqN vfr fj Dr 

ek/; c< + t krs gSA 

4 - pØ h; mPpkopu ksa d k mUewyu &;g r c laHko gS t c py ek/; d k vof/k d ky 

Js.kh d s pØ  d h vof/k d ks /;ku  esa j [kdj  fu /kkZfj r  d j  yh t k;sA  

5 - pj e ewY;ksa d k izHkko ftlds d kj .k izo`fÙk ewY;ksa d ks mfpr  izd kj  Kkr  u gh 

fd ;k t k ld r kA 

;fn  d ky Js.kh esa mPpkop u ksa fu ;fer  gks r ks ;g j hfr  loZJs"B  eku h t kr h gSA 

27-6-4 U;wure oxZ jhfr - 

;g j hfr  n h?kZd kyhu  izo`fÙk d ks Kkr  d ju s d h loZJs"B  j hfr  eku k t kr k gSA 

blds vUr XkZr  Xf.kr h; lehd j .ksa d s iz;ksx } kj k U;wu r e oxZ ekU;r k d s vk/kkj  ij  Js.kh 

d s fy;s lokZf/kd  mi;qDr  j s[kk [khaph t kr h gSA ;g j s[kk lj y ;k ij oYkf;d  oØ  dk 

: i  ys ld r h gSA 

bl j hfr  d ks U;wu r e oxZ j hfr blfy;s d gk t kr k gS D;ksafd  bl j hfr ds vk/kkj  ij 

[khat h Xk;h izo`fÙk j s[kk ls ewy laed ks d s fcUn qvksa d s fopyu ksa d s oXkks±  d k ;ksx vU;  

fd lh Hkh j s[kk d h rqyu k esa U;wu r e gksr k gSA 

bl j hfr  d s vk/kkj  ij  izo`fÙk fu /kkZj .k d ks r hu  oXks± esa ckV k t k ld r k gS %& 

1 - lj y js[kk izo`fÙk vUok;kstu A 

2 - ij oy; oØ h; vFkok vj s[kh; vizo`fÙk vU;k;kstu A 

3 - v)Z y?kqX.kd h; ;k ?kkr kad h; oØ A 

(A) ljy js[kh; izo`fÙk vUok;kstu : - 

blds vUr XZr  fu Eu  vk/kkj Hkwr  lehdj .k d k iz;ksx fd ;k t krt k gSA 

yc = a +bX  Yc ¾ vHkf"V  miu fÙk ewY; 

X ¾ le; d h bd kbZ 

vpj  ewY; a, b d s bl izd kj  d h t kr h gS 

(1) n h?kZ j hfr  } kj k ¼2 ½ y?kq j hfr  } kj k  
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nh?kZ jhfr&le; fcUnqvksa d s fy;s vkj EHk ls Ø e la[;k,¡ ¼1 ] 2 ] 3 ] -------------vkfn ½ 

iz;qDr  d h t kr h gSA ;s Øe la[;k,a X } kj k O;Dr d h t kr h gS vkSj  bud k 

;ksx (∑	) d j  fy;k t kr k gSA 

1 - Ø e la[;kvks d s oXks± d k ;ks x (∑	
�
) fu d kyk t kr k gSA 

2 - X vkSj  ewy lead ks y d s  ewY;ksa d h Xqq.kk d jds mu d k t ksM+ (∑	y) izkIr  fd ;k 

t kr k gSA 

3 - y ewY;ks d k t ksM+ (∑	) izkIr  fd ;k t kr k gSA 

4 - ∑	 
∑	
�

∑	 �
∑ �
 fu d kyus d s ckn  fu Eu  lehd j .kksa d s } kj k vkSj  ds ewY; 

fu d kys t krs gSA  

∑ ��= Na + b∑	

∑	��= a∑	 + b∑	
� 

a vkSj  b çkIr djd s lj y j s[kk ds vk/kkj Hkwr  lehdj .k d ks ç;ksx d jds çofÙk 

ewY; fu d kyk t kr k gSA 

y?kq jhfr&ço`fÙk fu d kyus d s fy;s ;fn  e/;d k o"kZ d ks ewyfcUn q (O) eku k t k;s 

r ks X.ku  fØ ;k vR;Ur  ljy gks t kr k gSA  'kwU; gks t kr k gS] vr% 

 

vr %    

mnkgj.k 4&d ky Js.kh d s fu Eu  laed ksa ls U;wu r d  oxZ j hfr  } kj k izo`fÙk Kkr  dhft ,A 

Year 2001 2002 2003 2004 2005 2006 

Sales  5 7 9 10 12 17 

 

 

 

xy∑

y = Na∑

2xy = b x∑ ∑

y
a = 

N

∑
2

xy
b = 

x

∑

∑
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Year y X Xy X
2
 yc

2001 

2002 

2003 

2004 

2005 

2006

5 

7 

9 

10 

12 

17 

1 

2 

3 

4 

5 

6 

5 

14 

27 

40 

60 

102 

1 

4 

9 

16 

25 

35 

2.4+2.17X = 4.47 

2.4+2.17X2 = 6.74 

2.4+2.17X3 = 8.91 

2.4+2.17X4 = 11.08 

2.4+2.17X5 = 13.25 

2.4+2.17X6 = 15.42 

N = 6, , , ,  

& 

 

 

n ksu ks lehdj .kksa d ks gy d j us ij  &  

  ¼2  ls Xkqq.kk d jus ij ½ 

d k eku  ¼1 ½ ij  j [kus ij  &  

 

 

mnkgj.k 5& U;wu r e oxZ j hfr  } kj k fu Eu fyf[kr  laed ks d h lj y j s[kh; izo`fÙk dk 

vUok;kst u  d hft ,A 

Year 1993 1994 1995 1996 1997 1998 1999 

Sales  80 90 92 83 94 99 92 

y = 60∑ x = 21∑ xy = 248∑
2x  = 91∑

y = Na + b x∑ ∑

60 = 6a + 21b

2xy = a x + b x∑ ∑ ∑

248 = 21a + 91b

420 = 42a + 147b

496 = 42a + 182b

     -76 = -35b

60 = 6a + 21 x 2.17

14.43
a = 2.4

6
=

c
y  = 2.4 + 2.17x
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�

Year Prood 

(y) 

Deviation 

from 1996 

(X) 

Square  

X
2

Xy TRend Value  

a + bX = y0 

1993 

1994 

1995 

1996 

1997 

1998 

1999

80 

90 

92 

83 

94 

99 

92 

-3 

-2 

-1 

0 

1 

2 

3 

9 

4 

1 

0 

1 

4 

9 

-240 

-180 

-92 

0 

94 

198 

276 

90 + 2X-3 = 84 

90 + 2X-2 = 86 

90 + 2X-1 = 98 

90 + 2X+ = 90 

90 + 2X1 = 92 

90 + 2X2 = 96 

90 + 2X3 = 96 

N = 

7 

,  
 

  B. ijoy;&oØh; vFkok vjs[kh; izo`fÙk vUok;kstu   

y = 630∑ x = 0∑
2x  = 28∑ xy = 56∑ c

y  = 630∑

y
6 3 0

a  =  9 0
N 7

= =
∑

2

xy
56

b = 2
28

x

= =
∑

∑

cy  = 90 + 2x

�

��

��

��

��

���

���

���� ���� ���	 ���� ���
 ���� ����

�
��
�
�
��
��
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d Hkh d Hkkj  ,slh fLFkfr  gksr h gS t gk¡ lj y js[kk n h?kZd kyhu izo`fÙk d k ;FkkFkZ : i esa 

izLr qfr dj .k u gha d j  ikr hA ,slh fLFk fr  esa izo`fr  fu d kyus d s fy;s fu f”pr   ?kkr  dk 

ij oyf;d oØ ;k ,sd fUær  oØ  [khpau k iM+r k gSA mn kgj .k d s fy;s f}r h; ?kkr  ds 

ij oyf;d  oØ    d ks Li"V d ju k pkgs r ks bld k ewy lehd j .k fu Eu  izd kj  ls gS & 

 y = a + bX + cX
2 

;gk¡ a, b, c vpy ewY; gS] ft Ugsa Kkr  d jus d s fy;s fu Eu  lehdj .kksa d k iz;ksx  

fd ;k t kr k gSA  

;fn  fopyu  d ky Js.kh d s B hd  ek/; ls fy;k gks r ks  d k eku  'kwU; gks 

t k;sXkk vkSj  mi;qZDr  lehdj .k lj y : i ls fu Eu  gks t k;saxkA 

 

 

;gk¡ blfy;s lekIr  gks X;k gS] D;ksafd  gksXkk r ks d k eku  Hkh 'kwU;  

gks t k;sXkkA 

mn kgj .k&fu Eu  vkadM+ks d s fy;s f} r h; d ksfV  d k ij oyf;d  oØ  vUok;ksft r  d hft ,& 

Year 1996 1997 1998 1999 2000 

Value 10 12 113 10 8 

2y = Na + b x c x+∑ ∑ ∑

2 2xy = a x bx x  cx x+ +∑ ∑ ∑ ∑

2 2 3x y = ax x bx x  c x3+ + +∑ ∑ ∑ ∑

x = 0∑

2y = Na + c x∑ ∑

2xy = b x∑ ∑

2 2x y =a x c x4+∑ ∑ ∑

3x∑ x = 0∑
3x∑
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Year y X X2 X3 Xy Xy X2y 

1996 

1997 

1998 

1999 

2000

10 

12 

13 

10 

8 

-2 

-2 

0 

1 

2 

4 

1 

1 

1 

4 

-8 

-1 

0 

-1 

-8 

16 

1 

0 

1 

16 

-20 

-12 

0 

10 

16 

40 

12 

0 

10 

32 

N = 

5 
      

 

;gk¡ ij  vkSj   d k ;ksx 0  gSA 

  or   

  or   

  or   

lehŒ ¼2 ½ esa 10b = - 6  or b = - 0.6- 

lehŒ ¼1 ½ esa 2  ls Xkq.kk d ju s ij  vkSj  leh ¼3 ½ ls ?kV ku s ij  &  

 ,  

lehŒ ¼1 ½ esa c d k eku  j [ku s ij  & 

 

o"kZ X Xk.kuk ço`fÙk ewY; ¼ yc½

y = 53∑ x = 0∑
2x  = 10∑

3x  = 0∑ xy  = 34∑ xy  = -6∑
4x y = 94∑

x∑ 3x∑

2y = Na + c x∑ ∑ 53 = 5a + 10c

2xy = b x∑ ∑ - 6 = 10b

2 2x y = a x c x4+∑ ∑ ∑ 94 = 10a + 34c

94 = 10a + 34c

106 =10a + 20c

-12 = 14c

-12
c = 0.85

14
=

53 = 5a + 10x - 0.857

53 + 8.57 = 5a  or        5a = 61.57

                                      a = 12.314

2

2

2

y = a + bx + cx

= 12.314 + (-0.6) x (-0.85)x

   = 12.314 - 0.6x - 0.857x
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1996

1997

1998

1999

2000

-2 

-1 

0 

1 

2 

= 12.314 � 0.6X � 0.857 - 

2
2 

= 12.314 � 0.6 X � 1 � 

0.857 X 1
2

= 12.314 

= 12.314 � 0.6 X 1 -0.857 

X1
2

= 12314 -0.6 X 2 � 0.857 

X 2
2

= 10.08 

= 12.05 

= 12.314 

= 10.85 

= 7.68 

C- v)Z&y?kqX.kdh; ;k ?kkrkadh; pØ &  

;fn  d ky Js.kh esa Mkd  fLFkj  izfr 'kr  d h nj  ls o`f) ;k d eh gksr k gS r ks v)Z 

y?kqXkq.kd h; vFkok ?kkr kd h; oØ  d k iz;ksx mfpr  j gr k gSA 

lehŒ  

a vkSj  b d s eku  d h X.ku k d s fy;s fu Eu  lehŒ d k ç;ksx fd ;k t kr k gS& 

 

;fn  ewy fcUn q e/;d k ls fy;s t kr s gSA r ks miZ;qDr  lw= d h fu Eu  : i ls laf{kIr hÑr 

gks t kr s gS & 

 

(logy) = N log a + log b x x∑ ∑

2(log y) = log a x x log b x x  +∑ ∑ ∑

(log y) =  N  log a            or         

log  y

log =  
N

∑
∑

2

2

(x log y) =  log b            or         

(x log y)

x log b = 

x

∑
∑

∑
∑
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;g oØ  lj y j s[kk d s :i esa  gh cu r k gS ;fn  b ls v)Z y?kqX.kd h; XzkQ ij  vafd r 

fd ;k t k;s ysfd u  lkekU; XzkQ ij  ;g oØ  vjs[kh; gks t kr k gSA 

U;wure oxZ jhfr ds ykHk %& 

1. iw.kZr k oLr qfu "B 

2. iwokZu qeku  d h lqfo/kk 

3. iwj h vof/k d s fy;s izo`fÙk Kkr  gks t kr h gSA 

4. loks±i;qDr  js[kk  

5. ifj orZu  n j  d h t kud kj h 

lhek,¡ %& 

1. d fBu  ,oa t fV y j hfr 

2. yksp d k vHkko  

3. lehdj .k d k Xyr  pqu ko 

4. Hkkoh iwokZu qeku  d h lhek,¡ D;ksafd  blesa ekSleh pØ h; vkfn  mPpkopu ks d ks /;ku 

esa u gh j [kk t kr kA 

27-7 vYidkyhu mPpkopuk dk eki  

d ky Js.kh ij  n h?kZd kyhu  izo`fÙk vkSj  vIyd kyhu mPpopu ksa n ksu ks d k gh  

lkewfgd  izHkko iM+r k gSA vr % py ek/; ;k U;wu r e oxZ j hfr  } kj k fu d ky X;s izo`fÙk 

lgk;d  d ks ewy Js .kh es a ls d j  fn ;k t k;s r ks vYi d kyhu  mPpkopu  'ks"k j g t kr k gSA 

bu d ks ekiu s d h çeq[k jhfr;ka fu Eu  çd kj  ls gS &  

a) lj y ek/; ;k vkÙkZo ek/; ;k vkÙkZo fopj .k  

b) py ek/; } kj k vkÙkZo fopj .k  

c) J`[akyk ewY;ku qikr  j hfr   

d) izo`fÙk vuqeku  j hfr   

e) py ek/; vu qiky j hfr    

27-7-1 ljy ek/; ;k vkÙkZo ek/; ;k vkÙkZo fopj.k  vkÙkoZ fopj .k fu d kyu s d h ;g 

lcls lj y j hfr  gSA bldk iz;ksx vf/kd rj  1 2 ekl vkad M+ks ls _r qfu "Br k d k 
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eki dj us d s fy;s fd ;k t kr k gSA ;g j hfr  ml ifj fLFkfr  esa mi;qDr gS t gk¡ 

vk¡d Mks esa d ksbZ lqfu f”pr   n h?kd kyhu  izo`fr  Li"V  :i ls n `f"VXkspj  u  gksA

=  X 100 

mn kgj .k fu Eu  laed ks ls _r qfu "B  lwpd kd ksa d h Xk.ku k d hft , & 

Year Jan Feb Mar Apr May June July Aug Sep Oct Nov Dec 

2004 

2005 

2006 

15 

23 

25 

16 

22 

25 

18 

28 

35 

23 

31 

36 

23 

31 

36 

23 

28 

30 

20 

22 

30 

28 

28 

24 

29 

32 

38 

33 

37 

48 

33 

34 

41 

38 

44 

53 

Calculation of seasonal variation indices by monthly average.  

Month 1998 1999 2000 Total Montly 

Avg 

Seasonal 

India No. 

Jan 

Feb 

Mar 

Apr 

May 

Jun 

July 

Aug 

Sept 

Oct 

Nov 

Dec 

15 

16 

18 

18 

23 

23 

20 

28 

29 

33 

33 

38 

23 

22 

28 

27 

21 

28 

22 

28 

32 

37 

34 

44 

25 

25 

35 

36 

36 

30 

30 

34 

38 

47 

41 

53 

63 

63 

81 

81 

90 

81 

72 

90 

99 

117 

108 

135 

21 

21 

27 

27 

30 

27 

24 

30 

33 

39 

36 

45 

70 

70 

90 

90 

100 

90 

80 

100 

110 

130 

120 

150 

Total  1080 360 1200 

Avrage 90 30 100 

_rfq u"B fopj.k lwpdkda
_ rqdkfyd ek /;

 
lkekU ; ek /;
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vkÙkZo fopj .k fu ns'kkad  ¾  X 100- 

t Sls t u oj h ¾  vkfn  

27-7-2 py ek/; }kjk ekSleh fopj.k & ;fn  d ky Js.kh d s ewy laed ks ij  miu fr  d k 

Hkh izHkko gks r ks py ek/;ksa d k iz;ksx dj ds ekSleh fopj .kkas d k ekiu  fd ;k t k ldr k 

gSA bl j hfr  d k ;g fo'ks"K ykHk gS fd bld s } kj k yXHkX lHkh izd kj  ds fopj .kkas] izo`fÙk 

vYid kfyd  ifj or Zu  r Fkk _r qfu"B  ,oa vfu ;fer  ;k n So mPpkj .k d k fo'ys"k.k gks 

t kr k gSA ;g j hfr  d ky Js.kh fo'y s"k.k d s ;ksx'kh y f u n 'kZ ij  vk/kkfj r  gSA 

27-7-3 Ja[kyk ewY;kuqikr fof/k%& ekSleh fopj .k d k fo'ys"k.k d j us d h ;g ,d 

lUr ks"kt ud  j hfr  gSA bld s vu qlkj  igys ekSle ds J`[kyku qikr  ifjXf.kr  fd; s 

t krs gS r Fkk fQj  mu esa ls vof'k"V  izo`fÙk fud ky yh t kr h gSA bld h fØ;k 

fof/k bl izd kj  gS&  

1. çR;sd  ekSleh d k fu Eu  lw= } kj k J`[kyk ewY;ku qikr  Kkr  fd ;k t k;sXA 

Ja[kyk ewY;ku qikr  ¾ 

2. izR;sd  vof/k ds J à[kyk ewY ;ku qikr ks d ks lekUrj  ek/; fu d kyk t k;sXkA 

3. mDr  J`a[kyk ewY;ku qikr  ek/;ksa d k izFke d kykfof/k vf/kd  ij  J`a[kyk lwpad kd ksa 

esa cn yk t k;sXkkA 

çpfyr  _r q d k J`a[yk lwpd kad  ¾- 

CR = Chain Relative ¼J`[kayk lwpd kad ½

ALR = Link Relation ¼J`[akyk ewY;ku qikr  d k ek/;½ 

vfUr e vof/k d ks vk/kkj  eku dj  izFke vof/k d k Ja[kyk lwpd kad  fu d kyk t k;sXkkA 

izFke _r q d k laXf.kr  (R) =  vfUr e _r q d k LR izFke _r q d k A.L.R 

1 00 

ekfld ek/;

lkekU; ek/;

21x100
= 70

30

ipz fyr _r q eYw ;
fiNyk _r q eYw ;
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27-7-4 ço`fÙk vuqikr fof/k & ;g j hfr  Xkq.ku kRed  fun 'kZ ij  vk/kkfj r gSA ço`fr  d ks 

vf/kd  egRo n sr h gS vkSj  Xk.ku k fØ ;k t fV y gksu s dsd kj .k bld k iz;ksx Hkh d e 

fd ;k t kr k gSA 

27-7-5 py ek/; vuqikr fof/k & ekSleh fopj .k Kkr  d ju s d h ;g fof/k bl izd kj 

gSA 

1) loZçFke 12  ekfld  ;k 4  =Sekfld  py ek/; fu d kys t krs gSA  

2) çR;sd  ewy laed  0  d k rRlakn h py ek/; (7Xc) ij  vu qikr  izfr 'kr 

d s : i esa fu d kyk t kr k gSA 

3)

4) fofHkUu  vof/k;ksa e sa lEcfU/k r  py ek/;ku qiku ksa d s le kUr j  ek/; fud kys 

t k;saXsA ,slk d jus ls vfu;fer  mPpkopu d kQh lhek rd  n wj  gks t krs 

gSA

5) vUr  esa ekSleh fopj .kksa d s lkekU; lekUr j  ek/; d ks vk/kkj  ekudj 

lHkk d kykof/kd ;k ds ekSleh lwpd kad  izkIr  d j  fy;s t k;saXksA

mn kgj .k & py ek/; vu qikr  fof/k } kj k ekSleh fopj .k lwpd kad  d ks Xk.ku k d hft ,A 

py ek/; vuqikr }kjk vkrZo fopj.k lwpdkadks dh X.kuk 

o"kZ _rq ewy laed =ssekfld 

py ek/; 

py ek/; vuqikr vkÙkZ lwpdkad 

1 Xkzh"e 

ekulwu 

'kjn 

'khr 

30 

81 

62 

119 

- 

- 

73 

73 

- 

- 

(62�73)X100 = 85 

(62�73)X100 = 155 

39.75 

118.75 

83.50 

158.00 

2 Xkzh"e 

ekulwu 

'kjn 

'khr 

33 

104 

86 

171 

83 

92 

100 

107 

(33�83)X100 = 40 

(104�92)X100 = 113 

(86�100)X100 = 86 

(171�107)X100 = 160

39.75 

118.75 

83.50 

158.00 

3 Xkzh"e 42 115 (42�115)X100 = 37 39.75 

O T x S x C x I
 x 100 =  S x I x 100

T x C T x C
=
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ekulwu 

'kjn 

'khr 

153 

99 

221 

123 

131 

135 

(153� ���)X100 = 

124 

(99�131)X100 = 76 

(221�155)X100 = 164

118.75 

83.50 

158.00 

4 xzh"e 

ekulwu 

'kjn 

'khr 

56 

172 

235 

67 

141 

146 

149 

154 

(56�141)X100 = 40 

(172�146)X100 = 118 

(129�149)X100 = 87 

(86�154)X100 = 42 

39.75 

118.75 

83.50 

158.00 

5 Xkzh"e 

ekulwu 

'kjn 

'khr 

67 

201 

136 

302 

159 

168 

- 

- 

(67�159)X100 = 42 

(201�168)X100 = 120 

- 

- 

39.75 

118.75 

83.50 

158.00 

=sssek fld  vof/k 

o"kZ xzh"e ekulwu 'kjn 'khr 

1 

2 

3 

4 

5 

& 

4 0 

3 7 

4 0 

4 2 

& 

1 13 

1 24 

1 18 

1 20 

8 5 

8 6 

7 6 

8 7 

& 

1 55 

1 60 

1 64 

1 53 

& 

;ksx 159 475 334 632 ;ksx 

vkSlr 39-75 118-75 83-5 158-00 400 

dky Js.kh dk egRo 

¼1 ½ Hkwr d ky d s O;ogkj  d k fo'ys"k.k&bl vk/kkj  ij  O;ogkj ksa d ks fu ;U=.k d jus d h 

lqO;oLFkk gks ld r h gSSA 

¼2 ½ Hkfo"; d s fo"k; esa vu qeku &blds ckj s esa cu Zj  fg'kZ d k d gu k gS] d ky Js.kk d k 

fo'ys"k.k d j u s d k eq[; mís'; Hkkoh ?kV u kvksa d h Xkfr fof/k d k okLr fod  vu qeku 

yXku s d s fy;s vkÆ Fkd  r F;ksa es a gk su s okyh i fj or Zu ks d ks le>u k] le>ku k ,oa 

ewY;kfd ar  dj u k gSA 
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¼3 ½ r qyu kRed  v/;;u&n ks ;k n ks ls vf/kd  lEcfU/kr  le; vof/k;ksa d s laed ksa  d k 

r qYu kRed  v/;;u  dj u k lEHko gks t kr k gSA  

¼4 ½ O;k;kij  pØ ksa d k vu qeku &pØ h; mPpkopu kas d s vk/kk j  ij  O;kikj  pØ ksa d k vu qeku 

yXkk;k t k ldr k gSA O;olk;ksa viu ks fØ ;kvksa d ks fu ;ksft r  dj  ld r k gSA 

vU; lkf[;ad h; midj .kksa d h HkkWfr  d ky J s.kh fo ' ys"k.k Hkh  vu qekfu r  ,ao lkekU; 

ifj .kke r Fkk lad sr  izn ku  d jr k gSA 

27-8 lexzz ;k lefLV ,oa izfrn'kZ 

lexz ls vk'k; vu qlkj&/kku  d s fy;s fu /kkZfj r  ml iwj s {ks= ;k lHkh bd kb;ksa ls g S 

ft ud s ckj s esa t ku d kj h izkIr  dj u h gksr h ftlesa lkekU; fo'ks"kr k,¡ gksr h gSA vkS j  blesa 

ls gh d qN bd kb;ka v/;;u  gsr q pqu h t kr h gSA Mkd lexz d k vkd kj  fu/kkfj r {ks= d s 

vu qlkj  NksV k ;k cM+k gks ldr k gS& tSls mÙkj  izn s'k d s dqN m|ksXk dU/ks] Hkkj r h; 

fo'ofo|ky;ks esa  Nk=ksa d h d qy la[;kA  

gse oxZ ds vuqlkj& ß,d lakfj O;d h; vu qU/kku  ds vUr XkZr  vku s&okys in ks vFkok r Roks 

d s lEiw.kZ lewg d ks lexz d grs gSAÞ 

27-8-1  lexz ds çdkj%&  

 



प�रमाणा�मक 	व�धया ँ                                                                              MAEC104 

उ�तराखडं मु�त व�वव�यालय������������������������������������������������������������������������������������
�

leXz d s izd kj ksa d ks n ks vk/kkj ks ij  oXhZd r̀  fd ;k t k ld r k gSA  

1 - la[;k fu /kkZj .k ds vk/kkj  ij   

2 - okLr fod  vfLr Ro ds vk/kk j  ij   

¼1½ la[;k fu/kfj.k ds vk/kkj ij 

(i) ifjfer lexz - ,sls lexzz ftud h bd kb;ksa d h la[;k fu f”pr   gS ,oa 

bu d h X.ku k d h t k ld rh gSA mls ifj fer  lexzz d grs gSA t Sls& fd lh 

iqLr d ky; esa iqLrd ksa d h la[;k fo|ky;ksa esa Nk=ksa  d h d qy la[;k fd lh 

'kgj  d s vkS/kksfXkd  {ks= esa d feZ;ksa d h la[;k vkfn A  

(ii) vifjfer lexz  - blds vUr ZXr  dqy bd kb;ksa d h la[;k vfu f”pr   gksr h 

gSA vFkkZr ~ bru h cM+h gksrh gS fd O;ogkfjd  n `f"V  ls mud h X.ku k d ju k 

lEHko u gha gksr k& t Sls vkd 'k esa  r kj s d h d h la[;k] flj  ij  ckyks d h 

la[;k vkfn A  

¼2½ okLrfod vfLrRo ds vk/kkj i= 

(i) okLr fod  lexz  blesa lHkh bd kb;k¡ B ksl : i esa ;k ewr Z : i esa fo|eku  gksr h 

gS t Sls n s'k esa gokbZ t gktksa d h la[;k] Hkkj r  esa d jn kr kvksa d h la[;k vkfn A  

(ii) d kYifud  ;k ln kfUr d  leXkz bld k vk'k; t Sls lexz ls gS t ks okLr o es ewrZ 

: i esa izfr n 'kZu  d h lgk;d  ls izkpy d k vu fHkur vu qeku  yXk;k t kr k gS 

vkSj  ml vu qeku  d h fo'olu h¸kr k vkad h t kr h gSA  

27-9 çfrp;u fl}kUr ds mn~ns';  

izfr p;u  fl} kUr  d k lcls egRoiw.kZ mn ~ns'; ;g gS fd  fdlh fopkj èkhu  leL;k d s 

lEcU/k es d e ls d e le;] o 'kfDr  [kpZ dj ds vf/kd  ls vf/kd  t kud kj h izkIr  d jr k 

gSA izfr p;u  ds vUr XZr  ,d  vkSj  U;kn 'kZ ds vk/kk j  ij  leXz ds y{k.kksa d k vu qeku 

yXku k r Fkk nwlj h vksj  bu vu qeku ks d k fo'olu h;r k d k ewY;kdau  dj u k gSA izfr p;u 

d s eq[; mn~ns'; fu Eu  izdkj  gSA  

¼1½ çkpyksa dk vuqeku& izfr p;u  d k eq[; mn~ns'; izfrn 'kZ d k v/;;u  dj ds iwj s 

lexz d k ckj s esa d e ls d e le; es vkSj  d e [kpZ ls vf/kd kf/kd  ;FkkFkZ lwpu k 
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miyC/k dj u k gSA vFkkZr~ izfr n 'kZu ls izkpy d k vfu eur  vuqeku yXku h gh izfr p;u 

fl} kUr  d k izkFkfed  mn~ns'; gSA  

¼2½ fcUnq vuqeku& izfr n 'kZu  ls t c izkpy d k ,d y ;k ,d ek= vu qeku  yXk;k t krk 

gS r ks og fcUnq vuqeku  d gykr k gSA ;g vuqeku  vu feu r ,oa fo'olu h; gksu k 

pkfg;sA ij Ur q okLr o es ,slk u gh gks ikr k vr % bld k d e iz;ksx fd ;k t kr k gSA 

fo|eku  u gha gksr h gS vkSj  ft ld h bd kb;ksa d h d soy d Yiu k gh d h ikr h gS] t Sls 

ft ld ks d ks mNky] ikls d k Qsad k t ku k vkfn A  

27-10 izfrn'kZ ;k U;kn'kZ 

lexz esa 'kkfey izR;sd  bdkbZ izfr p;u bd kbZ d gykrh gS ,oa lexz d h bUgh bdkb;ksa esa 

ls izfr n 'kZ pqu k t kr k gSA ;g fd lh lexz fo'ks"k d k izfr fcEc ;k leku  fn[kkbZ nsu s 

okyk u ewu k gksr k gSA  

 flEilu  o d kQd k ds v u qlkj  izfrn 'kZ lef"V  d h fo'ks"kr kvksa d k izfr fcEc gS] 

og ,d  y?kq lexz ;k lef"V  d h fo'ks"kr kvksa d k izfr fcEc gS] og ,d  y?kq lexz ;k 

lef"V  d k vileqPPk;a gks r k gSA vr % izfrn 'kZ lexz d k ,d  lsok y?kq : i gS t ks 

vu qla/kku  gsr q lqfo/kku qlkj  pqu k t kr k gSA  

 mn kgj .k ds fy;s g fj } kj  esa vk|ksfXd  Jfed ksa d h vk fFkZd  n 'kk d k losZ{k.k d lk 

gS r ks ;fn  gfj} kj  ds d qN vkS/kksfxd  Jfed ksa d k p;u dj ds v/;;u  fd ;k t k; r ks mls 

U;kn 'kZ ;k izfr n 'kZ d gk t k;sXkA  

27-11 çkpy ,oa çfrn'kZu 

lexz d h lHkh bd kb;ksa d s vfHky{k.kksa  d s lkafj O;d h; eku  izkpy d gykrs gS 

t cfd lef"V  ls pqu s X;s izfr n 'kZ d h bd kb;ksa d s vfHky{k.kksa ls ifj d fyr laf[;d h eki 

izfr n 'kZu  d gykr s gSA  

r kRi;Z ;g gS fd  ;fn  lexz d h lHkh bd kb;ksa ds lak[;d h; eki tSls%& izeki 

fopyu ] ek/;] lg lEcU/k Xq.kkd  vkfn  fud kys r ks bu  ekiksa d ks izkpy d gr s gS t cfd 

leXz es ls d qN bd kb;ka pqu dj  mud s ek/; vkfn  fu d kys r ks izfr n 'kZu  d gykr s gSA  

(1) vUrjky vuqeku& leXkz ds izkpy d k ,slk vu qeku t ks n ks lhekvksa d s e/; 

fu /kkZfjr  fd ;k Xk;k] vUrj ky vu qeku  d gykr k gSA t Sls ,d  d {kk ds Nk=ksa d k e/;d 
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Hkkj  50  fd yksXkzke gSA ;g fcUn q vuqeku  gS tcfd  izkpy d k e/;d Hkkj  d k vUrj ky 

50+2 gS r ks ;g  d k vUrj ky vu qeku  gSA  

¼2½ ifjdYiuk ifj{k.k çfr n 'kZ vk/kkj  ij  leXz d s lEcU/k esa fd lh lqfu f”pr  

ifj d Yiu k d k fof/kor  ij h{k.k dju k gSA ;g Hkh t kap d h t kr h gS fd  voykafd r 

izfr n 'kZu  o ifj d fYir  izkpy es  ik;k t ku s okyk  vU r j  izkp;u  mPPkkopu ks d s d kj .k gS 

;k fd lh vU; d kj .k lsA  

 ;fn  ;g vUrj  izfr p;u  mPPkkopu  d s d kj .k gh gksr k gS r ks bls lkFkZd u gh 

eku k t kr k vkSj  ifjd Yiu k lgh eku k t kr k gS blds foifj r ] ;fn  d ksbZ vU; d kj .k gS 

r ks vUr j  lkFkZd  eku k t krk gS vkSj  ifj d Yiu k lgh ugha eku h t kr h gSA  

 la{ksi esa ifj {k.k bls t k¡p d ju s esa en n  d jr k gS fd  D;k izkj fEHkd  opu  

izfr n 'kZ ds v/;;u  d s izkIr  ifj .kkeksa d s vk/kkj  ij  mfpr  gS ;k bld k [k.Mu d j  nsu k 

pkfg;sA  

27-12  çfrp;u caVu  

;fn  ,d  cM+s leXkz es ls  fu f”pr   vkd kj  ds mu d s Lor =a n So U;k;n 'khZ dks 

fy;k t k, vkSj  izR;sd  U;kn 'kZ d k vyx&vyx eku  Kkr  fd ;k t k; r ks mlls cu us 

okys vko`fr  for j .k d ks izfr p;u  caV u  ¼izfr p;.k for j .k½ d gk t kr k gSA blh d kj .k 

blds ek/; d ks Hkh } kj k izn Zf'kr  fd ;k t kr k gSA vkSj izeki fopyu  d k �X lsA  

27-13 forj.k ds çdkj  

 izfr p;u  fl} kUr  d h n `f"V  ls vko`fr  for j .k r hu  izd kj  ds gksr s gS%&  

(i) leXkz forj.k& blesa iwj s leXz d k v/;;u  fd ;k t kr k gS ;g ekU;r k g fd  ek/; o 

izeki fopyu  d h iw.kZ t ku d kj h gSA leXkz ds ek/;  ,oa izeki fop y ��� izkpy 

d gykrs gSA izfr p;u  fl} kUr  d s iz;ksx d s fy;s lexz d k lefer  forj .k gksu k  

t :j h j gh gSA  

(ii) U;kn'kZ forj.k& ;fn  lEiw.kZ leXz es ls 1 0 0  izfr n 'kZ Nk¡V s t k;s vkSj  mu d k v/;;u 

fd ;k t k; r ks mld s for j.k vkd kj  d k U;kn 'kZ ;k izfr n 'kZ fooj .k d gk t kr k gSA 

bld h d ksbZ Hkh : i ;k vkd `fr  gks ld r h gSSA ;gk¡ ek/; d ks  � o izeki fopyu  



प�रमाणा�मक 	व�धया ँ                                                                              MAEC104 

उ�तराखडं मु�त व�वव�यालय��������������������������������������������������������������������������������������

d ks ^5 * ls n 'kkZr s gSA ;s izfr n 'kZu  ds ek/; izfr p;u for j .k ds fy;s d PPkks lkeXkzh 

d k d k;Z dj rs gSA  

(iii) çfrp;u forj.k&çfr p;u for j .kksa d k egRo lkfjO;d h; vkxeu  es çfr p;u  caV u 

d k fof'k"V  egRo gS] D;ksaf d  bl forj .k esa n ks eq[; fo'ks"kr k,sa ik;h t kr h gS&  

(iv) çlkekU; ;k yXHkX çlkekU; forj.k& ;fn  ,d cMs leXz esa ls cM+s vkd kj  ds vu sd 

n So U;kn 'kZ fy;s t k;sa mu ds izfrn 'kZ;k¡ d k izfr p;u  caV u  izlkekU; ;k yXHkX 

izlkekU; gksr k gS] pkgs ewy leXz iw.kZ izlkekU; u gksu s ij  Hkh izfr p;u  for j .k 

izlkekU;r k d h izo`fÙk j [krk gS c'kr sZ izR;sd  U;kn 'kZ dk vkd kj  iz;kZIr  : I ls cM+k gk s 

vkSj  leXz vR;f/kd  vle fer h; gksA bld h bl fo'ks"kr k d ks dsUn zh; lhek izes;  

Hkh d gk t kr k gSA  

(v) ek/;ksa  dh lek;rk& izfr;pu  forj .k d k lekÙkj  ek/; ewy leXz ds lekUr j  ek/; 

d s leku  gksr k gSA blds d kj .k loksZÙke vu qeku  yXk;k t kr k gSA  

27-14 izeki fopyu  

,d  izfÙkp;u  for j .k d k izeki fopyu  gh mld k izeki foJe gksr k gSA t Sls] ,d  cM+s 

leXkz esa ls cM+h ek= esa  l[;k ,oa n So U;kn 'kZ fy;s t k;sa vkSj  LkHkh  U;kn 'kksZ d s lekÙkj 

ek/;e d k vko`fÙk for j .k r S;kj  fd;k t k; r ks r S;kj gksu s okyk forj .k ek/; d k U;kn 'kZ 

for j .k d gyk;sXkA fofHkUUk izfrn 'kksZ ds izeki fopyu ks ds izfr n 'kksZ for j .k d k izeki 

fopyu ] izeki fopyu  d h izeki =`fV  izeki foJke dgykr k gSA 

bl =qfV  ls ;g Kkr  gksr k gS fd  izfr n 'kZu ks esa ij Li j  vUr j  ;k mud k lef"V 

izkpy esa vUr j  la;ksx ;k n So d kj .k ls gS ;k fd lh vU; d kj .k ls gSA   

27-14-1 çeki fopyu ,oa çeki foHkze esa varj   

¼1 ½ izeki fopyu  ewy bd kb;ksa ds lekUrj  ek/; d s n ksu ksa vksj  ds fopj .k d k eki gS 

t cfd  izeki foHkze lexz d s izkpy ls fofHkUUk izfr n'kZ ekiksa d s fopj .k d k eki izLr qr 

d jr h gSA  

¼2 ½ lad ksr k{kj  d  izeki fopyu  es � ldsr k{kj  d k iz;ksx gksr k gS t cfd  ek/; ds izeki 

foHkze d s fy;s  ��� izeki fop yu  d s izeki foHkze d s fy ;s �� bR;fn  lad sr  fy[ks t kr s 

gSA  
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27-14-2 çeki foHkze /kkj.k dh mi;ksfXrk 

¼1 ½ izkpy d h lhekvksa d k fu /kkZj .k& ;fn  lj y nSo izfop;u d h 'kr sZ iwj h gks oks 

izfr n 'kZu  d k izfrn 'khZ forj.k izlkekU; for j .k d s vu qle gSA  

bl vk/kkj ij izeki foHkze d h lgk;r k ls mu fo'oLFkr k lhekvksa  d k fu /kkZj.k fd ;k 

t k ldr k gS] ftlds chp izkpy ;k vU; lEcfU/kr  izfrn 'kZu  t k ds ik;s t kus d h 

fu f”pr r k lEHkkou k j gr h gSA  

,d  izlkekU; forj .k d h d qN izpfyr fo'okL;r k lhek,¡ mu ds vUrj ky ,oa Lr j d ks 

fu Eu  r kfyd k } kj k Li"V  fd ;k t k ldr k gSA  

fo'okL;rk lhek,¡ 

Confidence 

limits 

fo'okl vUrjky fo'okL;rk Lrj 

 Minimum Minimum 

Mean�� 1���

Mean�� 2 ���

Mean�� 3 ���

68.27% 

95.45% 

99.73% 

mij  n h X;h r kfyd k fd  O;k[;k bl : i esa d h t k ldr h gS fd  

d h lhekvksa eas in ks 68.27% in ksa d h lekos'k gks  t kr k gSA 

 lkFkZdrk ifj{k.k%&izeki foHkze fd lh ifjd Yiu k d h t k¡p dj us d k egRoiw.kZ L=ksr  gSA 

blds fy;s voyksfd r  (observed) eku  r Fkk izR;kf'kr  (eXpected) eku  d s varj 

d ks izeki foHkze d s ,d  fu /kkZfjr  Ø kfUrd  eku  (critical value) d s vk/kkj  ij  ns[kk 

t kr k gSA Ø kfUr d  eku  o fLFkj kad  gS ft Ugs izeki foHkze ls Xqq.kk dj rs gSA izeki f oHkze o 

Ø fUrd  eku  d k Xq.ku  Qy izfr p;u  foHkze d gykr k gSA  

 çfrp;u foHkze ¾ dzkfUrd eku X çeki foHkze  

x
x - σ

x
x - 2σ

x
x - 3σ

x
x + σ

x
x + 2σ

x
x + 3σ

xx  σ or x  S.E± ±



प�रमाणा�मक 	व�धया ँ                                                                              MAEC104 

उ�तराखडं मु�त व�वव�यालय��������������������������������������������������������������������������������������

ljy çfrp;u& lkFkZd r k ij h{k.k d k iz;ksx mlh n 'kk es fd ;k t kr k gS tc izfr p; 

lj y o nSo izd`fr d k gksA ,d n So izd`fr  d k ljy izfr ;pu  fu Eu 'kr ksZ ds iwj k gksu s 

ij  eku k t kr k gSA  

• izfr n 'kZ bd kb;k¡ ,d  gh ekSfyd  leXz es lks pqu h gksaA  

• izR;sd  bd kbZUV  ds izfr n 'kZ esa 'kk fey gk su s d h izkfFkd rk Hkh leku  gksA  

• izfr n 'kkZ ds : Ik ls fofHkUUk bd kb;ksa d k fu d yu k vkil esa Lor a= ?kV u k,a gksXkhA  

izfrn'kZ dh fo'oluh;rk dk tk¡p& izeki foHkze ft ru k vf/kd  gksXk] izR;kf'kr  vkSj 

voyksfd r  ewY;ksa d k var j Hkh mru k gh vf/kd  gksXk vkSj blls izfrn 'kZ vfo'oklu h; 

fl}  gksXkkA blds foifj r  gksu s ij  izfr n 'kZ d h fo'olfu ;r k can  t k;sXkhA  

çfrp;u ds Xkq.k 

¼1½ de [kphZyh i}fr& ,d  HkkXk ds v/;;u  dj us ls /ku  d e O;; d ju k iM+r k gSA  

¼2½ le; vkSj Je dh cpr 

¼3½ 'kq}rk dks tk¡p& ;fn izfr n 'khZ d k p;u  n So izfr p;u  d s vk/kkj  ij  fd ;k X;k gS 

r ks mu d h v'kqf} ;ka d k vu qeku  Hkh yXk;k t k ldr k gSA  

¼4½ foLr`r tk¡p dh lqfo/kk& izfrn 'kZ vuqla/kku  esa bd kb;ksZ d h la[;k d e gksu s ds 

d kj .k mud h foLr r̀  t k¡p lEHko gSA  

¼5½ fo'oluf;rk%& ;fn  U;kn 'kZ leqfpr  vk/kkj  ij  vkSj  mfpr  vkd kj  d k NksV k t k;s r ks 

blds ifj .kke yXHkX ogh g ksXs t ks laX.ku k vu qla/kku  ds gksr s gSA  

¼6½ fo'ks"k vuqla/kkuks dh ,d ek= fof/k& t gk¡ lekXz vu =k gh ogk¡ ;g ,d  ek= fof/k 

gSA  

¼7½ ç'kklfud lqfo/kk& izfr n 'kZ vuqla/kku  d k;Z d k laXBu  vkSj  iz'kklu  lqfo/kk t ud  

gksr k gSA  

la{ksi esa ;g d g ldr s gS laX.ku k d h vis{kk izfrn 'kZ ds vu sd  Xq.k gS vr% lko/kku h ls 

p;u  dj us ij  ;g lLr h j hfr  gh u gha oj u~ vis{kkdr̀  lgh fu "d "kZ Hkh nsr h gSA izksfQlj 

j ksUksYM fQj us d gk gS] izfr Fk;u  fof/k ds pkj  izeq[k Xq.k gS& vu qdwyr k] Xfr ] fer O;f;r k 

vkSj  oSKkfud  izd`fr A  



प�रमाणा�मक 	व�धया ँ                                                                              MAEC104 

उ�तराखडं मु�त व�वव�यालय��������������������������������������������������������������������������������������

foHkzeksa d s Xf.kr h; fl} kUr ij  vk/kfj r gksu s ds d kj.k& U;kn 'kZ esa lw{er k d h /kkju k 

izkj EHk ls gh iz/kku  gksr h gSA  

27-15  çfrp;u dh jhfr;k¡ 

bu  j hfr;k¡ d ks n ks eq[; HkkX esa ckV k t k ldr k gSA  

¼1 ½ n So izfr p;u      ¼2 ½ vn So izfr p;u   

çfrp;u dh jhfr;k¡ 

 

nSo çfp;u   vnSo çfrp;u  

¼1 ½ lj y n So izfr p;u         ¼1 ½ lfopkj   

¼2 ½ izfr cfU/kr  n So izfr p;u       ¼2 ½ d ksV k  

(i) Lr fj r  n So izfr p;u        ¼3 ½ lqfo/kkuqlkj   

(ii) O;ofLFkr  n So izfr p;u       ¼4 ½ foLr `r 

(iii) cgqLr j hi n So izfr p;u   

(iv) lewg izfr p;u   

27.15.1 nSOk izfrp;u ;k lEHkkfork çfrp;u - bl volj  izfr p;u  Hkh dgr s gSA 

blds vUr XZr  izfrn 'kZ es vku s& okyks lHkh bd kb;k¡ la;ksxo'k pqu h t kr h gS D;ksafd  leXkz 

d h izR;sd  bd kbZ d ks izfrn'kZ esa lfEefyr  gk su s d k leku  volj  izkIr  gksr k gSA  

I ljy nSo izfrp;u  

blds vUr XkZr  leXkz d h izR;sd  bd kbZ d ks izfrn 'kZ vFkok U;kn 'kZ esa vku s d k leku 

volj  izkIr gksr k gSA vkSj  blesa 'kkfey gj sd  bd kbZ ln So ;ksx ij  fu HkZj dj r h gSA vr% 

vu ql/kku dr h d h bPNk d k d ksbZ izHkko u gha iM+r kA  

Xkzkgessu  d s vuqlkj ] n So U;kn 'kZ ,d  oSKkfud O;oLFkk gS ;g foJ[ky fod Yi u gh cr k;k 

cj u~ ,d  lko/kku  iwoZ p;u  gS] ft lesa izR;sd  en  d 'kfey  gksu s  d k leku  volj  d k 

vk'oklu  gksr k gSA  

izd kj %& ;g ek= ,d  la;ksx gS fd d kSu lk bd kb;k¡ izfrn 'kZ esa vk XkbZ vkSj 

d kSu  u ghaA d qN izeq[k izd kj  fUkEu fyf[kr  gS%&  
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1- ykWVjh jhfr %& bl j hfr esa lHkh bd kb;ksa d h ifÙk;k¡ ;k Xksfy;k cu kd j fdlh cr Zu 

esa Mky n h t kr h gSA bles ls fu "i{k O;fDr  ;k O;fDr ;ksa } kj k mru h ifp;ka ;k Xksfy;ka 

fu d ky yh t kr h gSA ft ru h izfr fnu  es 'kkfey d h t kr h gSA bl j hfr  d h fo'ou f;r k 

cu kus d s fy;s ;s 'kr sZ vko' ;d  gS&  

• lHkh ifpZ;k leku  vkd kj  j aXk vkfn  d h gSA  

• fu d yus ls igys lHkh ifpZ ;ksa d ks vPNh r j g ls feyk ysu k pkfg;sA   

• fu d kyus d k d k;Z fu "i{k O;fDr  } kj k fd ;k t k;sA 

2- Mksy /kqekdj - ;g j hfr ykV j h j hfr d k lq/kkj  :i gSA blesa ifpZ;ka u  cu kd j oju~ 

r hu  IykfLV d  yd M+h ;k XÙks ds leku  vkd kj  d s Xksy ;k pkSd kj  Vwd M+s iz;ks x fd ;k 

t krs gSA V qdM+ks d k Mªe esa Mkyd j  Xksy e'khu  d h lgk;r k ls /kqek;k t kr k gSA bu 

V qd M+ks ij  vad  fy[ks gksr s  gSA 0 ls 9 rd  ,d &,d  VqdM+k fu d kyd j  la[;k cu kbZ 

t kr h gSA igys V qdM+s ls b d kbZ] nwljs ls n r Zb vkSj  blh izd kj  gj  VqdM+k ,d  vad  d k 

d k;Z djr k gSA or Zeku  eas n s'k eas  vu sd  j kT;ksa esa  ykWV fj ;ksa d s bu ke blh j hfr  ls fu d kys 

t krs gSA  

3- nSo la[;k,¡  ;fn  lexz d k vkd kj  cM+k gks r ks yk V j h j hfr  ;k Mksy ?kqekd j  j hfr  esa 

d fBu kb;k¡ vkr h gS vkSj foHkze d h lEHkkou k j gr h gSA fod Yi ds : I esa n So la[;k 

lkj .kh;kas  d k iz;ksx fd;k t kr k gSA O;ogkj esa t ks lkj f.k;k¡ miyC/k gS mu esa fu Eu 

egRoiw.kZ gSA  

(a) fV IIkV h d h nSo la[;k lkj .khA  

(b) d S.Mky vkSj  fLe'k d h n So izfr p;u  la[;kA 

(c) j S.M d kWj ikSj s'ku  d h nl yk[k la[;k;asA 

(d) fQ'kj  vkSj  ;sV l d h la[;k;asA  

(e) Lu sMsd ksj  d h 1 0 ]00 0  n So la[;k;saA  

(f) d E;wV j  t fu r  ;k} fPNd  izfr p;u  la[;k;asA  

mnkgj.k%& ;fn ,d vu qlU/kkud r kZ d k fu Eu  izd kj  d h n ks vad ks esa la[;k,a nh 

t kr h gS] r ks og 5 0  esa ls 5  bd kb;ksa d k fu okZpu  fd l izd kj  dj sXkk\  
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gy& loizFkZe 50  bd kb;ksa esa 0 1  ls ysd j  5 0  r d  d s Ø ekad  izn ku  fd ;s t k;sxsaA 

r Ri'pkr ] n h t k;sXh n ks vad ks d h la[;kvksa esa ls , slh la[;k d h t k;sXh t ks 5 0 ls 

d e gksA bl vk/kkj  ij  23] 05  r Fkk 13  d h la[;k, vkr h gSA bUgssa Ø eog dj us ij 

0 5 ]1 3 r Fkk 23  d h fLFkfr  cu sXhA bu esa d e'k% 8  r Fkk 1 0  d k vUr j  gSA bl vk/kkj 

ij  1 2  vkSj  1 4  d k var j  d jrs gq;s d qy feykd j  5 ]1 3  23 ]3 5  r Fkk 49  Ø ekad  d h 

bd kb;ka pqu h t k ldr h gSA  

nSo çfrp;u ds ykHk  

1 - fUk"i{kr k  

2 - lexz d k OkkLr fod  izfr u f/kRo  

3 - izfr p;u  foHkze  

4 - lj y vkSj  ferO;;h  

nks"k 

1 - foLr `r  ,oa iw.kZ lwpu kvksa d k vHkko  

2 - {ks=h; lsof{k.kksa esa leL;k& ;fn HkkSXksfyd  n `f"V  ls bd kb;k¡ ls nwj  gks rks 

lwpu kvksa d ks ,d = d ju s esa le; vkSj  /ku  vf/kd  O;; gksXkA  

3 - mfpr  izfr fyRo u  gksu s d h lEHkkou k ;fn  leXkz d h bd kb;kas iz;kZIr  fofo/kr k gks 

;k U;kn 'kZ d k vkd kj  d kQh NksV k gks r ks ;g gks ldr k gS fd  izfrn 'kZ lexz d k 

mfpr  izfr u f/kRo u  dj  ld s vkSj  mlds fu .kZ; fo'olu h; gksA  

4 - ifpZ;k¡ cu kus ;k u Ecj  Mkyu s d h leL;kA 

5 - vu qi;qDr& ;fn  leXz esa dqN bd kb;ksa ,slh gks ft Ugs izfr n 'kZ esa ysu k ;k NksM+u k 

vko';d  gks r ks bl j hfr  d ks mi;qDr  u gh eku k t krkA  

bUgh n ks"kks d s d kj .k& MCy;w ,d  gkiZj  u s fy[kk] Þ,d  n So izfrn 'kZ Hkh ,dakXh gks ld r k 

gS vkSj ;g Xkj UV h u gha gS fd  og i{kikr ls eqDr  gSA ysfd u  lko/kku h ls izfr n'kZ fy;k 

t k; r ks ;g j hfr  d kQh O;kogkfj d  gSA 
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II çfrcfU/kr ;k lfefr nSo çfrp;u&  

1 - Lrfjr nSo izfrp;u& ;fn lexz d h bd kb;k¡ esa ltkr kf;r k d k vHkko gksr k gS 

r ks dqYk bd kb;ksa d k fu f”pr   [k.Mksa oXkksZ ;k Lr j ksa eas ckV  fy;k t kr k gSA vkSj  izR;sd 

Lr j  esa ls n So izfr p;u  ds vk/kkj  ij  bd kb;ksa d k pqu ko fd ;k t kr k gSA  

,d  mn kgj .k d s ek/;e ls bls le>k;k t k ld r k gS%&  

;fn  ,d  uXkj  esa 1 00 0  ifj okj  gS ftu esa ls ifj okj ksa d k p;u  d jds mu d s ikfj okfj d 

ct g ij dqy 100 0  ifj okj ksa d ks dqN oXksZ esa ckaV  fy;k t k;sA eku k fd pkj  oxZ cu k 

fy;s &1 00 0  : Ik;s eku fu ld  vk;] 100 0  ls 3 000  :i;s r d  vk;] vf/kd  ekfld  vk; 

okys ifj okj A fQj  bu  oXksZ ls n So izfr p;u  ds vk/kk j  ij  d qy feykd j  2 0  ifj okj ks d k 

p;u  dj  fy;k t k;A bu bd kb;ksa ds p;u  d h n`f"V  ls Lr fj r k n So izfr p;u  fu Eu 

r hu  izd kj ksa d k gks ld r k gS& 

a) vkuqikfrd Lrfjr çfrp;u & bl j hfr  esa çR;sd  Lr j  ;k [k.M esa ls vu qikr 

esa bd kbZ;ksa d k p;u  fd ;k t kr k gS] t ks vu qikr  izR;sd  [k.M d k d qy leXkz es 

gksA ;fn  r hu vk; oXksZ esa Ø e'k% 4 00 ] 3 00 ] 2 00  vkSj  100  ifj okj  gS r ks 2 0 

ifj okj ksa d s p;u  ds fy;s bu  oXks± esa ls Ø e'k% 8 ] 6 ] 4  vkSj  2  ifj okj ksa d k p;u 

fd ;k t k;sXkkA 

b) xSj vkuqikfrd Lrfjr çfrp;u & bl j hfr  esa çR;sd  [k.M es ls cj kcj 

bd kbZ;ksa d k p;u  fd ;k t kr k gSA bl vk/kkj  ij  izR;sd  vk; oxZ esa ls 5 &5 

ifj okj ksa d k p;u  fd ;k t k;sXkkA 

c) Lrfjr Hkkfjr çfrp;u & bl j hfr  esa çR;sd  [k.M esa ls izfr n 'kZ esa leku 

bd kbZ;ka yh t kr h gS ysfd u  [k.Mksa d s vkd kj  ds vk/kkj  ij  mu  bd kb;ksa d ks 

Hkkj  fn ;k t kr k gSA bl jhfr  ds vk/kkj  ij  izR;sd  oxZ esa ls 5 &5  ifj okj ksa d k 

p;u  fd ;k t k;sXkk] ysfd u mUgsa Ø e'k% 4 ] 3 ] 2  vkSj  1  d k Hkkj  fn ;k t k;sXkA 

 ;g mYys[ku h; gS fd  Lr fj r  n so izfr p;u  d ks fefJr  izfr p;u  Hkh d gk t kr k 

gS D;ksafd  blesa lfopkj  izfr p;u  ,oa lj y n So izfr p;u  d k feJ.k gksr k gSA 

Lrfjr nSo çfrp;u ds ykHk %& 
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• vf/kd  çfr fu f/k çfrn 'kZ &mfpr  : i ls fod flr  gksu s ij  izfn 'kZ leXz d k 

vf/kd  izfr fu f/kRo d gr k gSA 

• iz'kklfud  lqfo/kk & {ks= los±{k.kksa es a Lr fj r  izfr p;u viu ku s ij  iz'kklfud 

lqfo/kk j gr h gS HkkSXksfyd  LFkku h;dj .k d k /;ku  eas j [kk t kr k gSA 

• fo"ke izÑ fr  d s leXzksa esa m i;qDr 

• çfr p;u  leL;kvksa d ks fHk Uu r k & dqN leXzksa es m lds   fofHkUu  HkkXksa esa  

çfr p;u  lekL;kvksa esa egR oiw.kZ fHkUu r k,¡ gks ld r h gSA 

bu  ykHkksa ij  t ksj  nsr s gq, XzksgeSi us d gk] ßbl izd kj d k izfr p;u  lfopkj 

izfr p;u  d s i{kikr  r Fkk lj y n So izfr p;u  d k vfu f”pr  r k ds e/; lUr qyu  LFkkfir  

d gr k gSAÞ 

Lrfjr nSo çfrp;u ds nks"k %& 

Lr j ksa d k n ks"kiw.kZ foHkkt u 

Lr j  cu kus vkSj  bd kbZ;ka j [ku s d h d fB u kbZA 

fd Urq bl n ks"kksa d ks lko/kku h ls gy Hkh fd ;k t k ld r k gSA 

blds fy, &  

(i) çR;sd  [k.M vFkok Lj r   d k vkd kj  br u k cM+k vo' ; gks fd  mu esa ls  çfr n 'kZ 

d s fy;s bd kb;ksa d k p;u  lEHko gks ld sA 

(ii) fofHkUu  Lr j ksa ea s 'kkfe y d h t kus okyh bd kb;ksa es a vkU r fjd  lt hr hFkr k gksA 

(iii) ;Fkk&lEHko vku qikfrd  Lrfj r  izfrn 'kZu viu k;k t k;s vkSj  ;fn XkSj  vkuqikfrd 

viu k;k t k;s r ks mUgsa m fp r  Hkkj  fn ;k t k;saA 

(iv) Lr j  ;k [k.M ,sls u  cu  t k;sa ft u esa ,d  gh bd kbZ n ks Lr j ksa esa izos 'k ;ksx; cu  

ldsA 

2 - O;ofLFkr nSo çfrp;u & bl j hfr  ds vu qlkj  lcls igys leXz d h lHkh bd kb;ksa 

d ks ,d  O;ofLFkr  Ø e t Sls o.kZu kRed ] la[;kRed ,HkkSXksfyd  vFkok le;Ø e esa 

Ø ec) d j  ysr s gSA vkSj fQj  bUgha esa ls bd kb;ka pqu  yh t kr h gSA çfrn'kZ e sa 

igyh bd kbZ n So vk/kkj  ij  pqu h t kr h gS vkSj  'ks"k fu f”pr   Ø e esa  NV u k pyk  

t kr h gSA 
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mn kgj .k & ,d  d {kk esa 5 0  yM+fd ;ka gS vkSj  mu esa ls  5  d k U;kn 'kZ ysu k gS] r ks loZçFke 

d j  ysaxsA bld s i'pkr ~ U;kn 'kZ esa bd kb;ksa d ks 'kkfey d ju s d k vUrj  fu /kkZfj r  dj sxsas] 

t ks leXz d h dqy bd kbZ;ka esa 'kkfe y d h t kus okyh bd kb;ksa d k vk/kkj  ij  vFkkZr~ 

5 0 @5  ¾ 10  fu/kkZfjr  gksXkA eku k fd  og j ksy u a0 &0 6  vkr k gS r ks U;kn 'kZ esa 'kkfey  

gksu s ij  j ksy u a0&6  ¼6$10½1 6 ] ¼6 $2 0 ½2 6 ] ¼6$30 ½36  vkSj  ¼6$4 0 ½46  gksaXsA r du hd h n`f"V  

ls U;kn 'kZ çkj EHk  Hkh d grs gSA U;kn 'kZ] fpUg } kj k O;Dr   fd ;k t kr k gSA U;kn 'kZ vUrj  

d ks 'R' r Fkk U;kn 'kZ esa 'kkf ey d h t ku s okyh bd kb;ksa d h la[;k d ks 'n' d s : i esa j [kk 

t kr k gS vkSj  U;kn 'kZ esa ' kkfey gksu s oky h bd kb;ka d s Ø e esa fu Eu  izd kj  j [kk tk 

ldr k gSA 

i, +i+k+i+2k ...................... i + (n - 1)k 

çR;sd  fUkf'pRk Lr j  esa ls ,d  bZd kbZ 'kkfey d j ysu s ds d kj .k ;g cgqr lhek r d nSo 

izfr p;u  t Slk izr hr  gksr k gSA 

;g vR;Ur lj y ,oa feRko;;h j hfr  gS ijUrq ;g r Hkh lEHko gS t c leXz d k iw.kZ <akpk 

v/kr u  ,oa bd kb;ka n So Øe esa O;ofLFkr  gSA  

3 - cgqLrjh; nSo çfrp;u  

bl j hfr  eas çfr n 'kks±  d k pqu ko vusd  Lr j ksa es a gksr k gS  vkSj  izR;sd  Lj  ij  n So çfr p;u 

j hfr  d k iz;ksx fd ;k t kr k gSaA 

mn kgj .k ds fy;s  mÙkj k[k.M eas egk fo|kfy;ksa  esa  i < +us okys  5 0 00  Nk=&Nk=kvksa d k 

çfr n 'kZ ysu k gS r ks bl j hfr  ds vUr XZr  izFke fo'ofo|ky; pqu  fy;s t k;saXsA f Qj  nwljs 

Lr j  ij  bu  fo'ofo|ky;ksa esa ls n So izfr;pu  } kj k d qN egkfo|ky; pqu  fy;s t k;saXsA 

r hlj h } kj k dqN egkfo|ky;ksa esa ls n So izfr p;u  } kj k Nk=&Nk=k,a pqu  yh t k;sXhA 

fofHkUu  Lr j ks ij  Hkh n So izfr p;u  d h fofHkUu  j hfr;ksa Hkh  viu k;h t k ld r h gSA t Sls 

blh mn kgj .k esa] igys  Lr j  ij  fo'ofo|y;ksa d ks p; u  Lr fj r  n So izfr p;u  } kj k fd ;k 

t k;s] egkfo|ky; d s p;u d s fy;s lj y n So izfr p;u  viu k;k t k;] Nk=&Nk=kvksa d s 

pqu ko ds fy;s O;ofLFkr  n So izfr n 'kZu  viu k;k t k;sA 
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;g j hfr d kQh ykspn kj gS vkSj fo'kky {ks= d s vu qla/kku ksa d ks Hkh fer R;f;rk 

r Fkk iz'kkld h; lqfo/kk ds lkFk iwj k fd ;k t k ldr k gS] ij  bdls fu "d ’kZ esa mlh 

lq)r k d k vHkko j gr k gSA 

4 - lewg çfrn'kZu  & 

bl j hfr  d s vUr XZr  leXkz d ks fofHku u  lewgksa e sa ckaV  fy;k t kr k gS vkSj  izR;sd  lewg e as 

ls n So izfr p; j hfr  ls bdkb;ksa d k pqu ko djd s izfrn 'kZ cu k;k t kr k gSA vkSj  ge fof/k 

d k iz;ksx vkS|ksfXd mRiknu ksa esa gksr k gSA t Sls dqN d , QSDVj h esa izfr fn u  100 0  MCcs 

cu rs gS vkSj  mu esa ls 1 0  fMCcks d h foLr r̀  t k¡p dju h gS r ks cu s gq;s MCcksa ls 1 00 &10 0 

MCcksa d s 10  <sj  cu k nsaXks vkSj  çR;sd  < sj  esa ls n So çfr 'kr  fof/k } kj k ,d&,d  fMCck 

fu d kydj  ;kn 'kZ cu k ysaaXksA 

27-15-2  vnSo çfrp;u ;k XkSj lEHkkfor çfrp;u 

1-lfopkj çfrp;u - bl j hfr  esa vu qlU/kkudr kZ viu h bPNk ,oa vko';dr kuqlkj 

bd kbZ;ksa d k p;u  d jr k gS ,oa viu h le> ls mUgha  bd kbZ;ksa d ks 'kk fey d j rk gS t ks 

mld h n`f"V  ls leXz d k mfpr  çfr fu f/kRo dj r h gSA bd kbZ;ksa d ks 'kkfey d j u k ,oa u 

d ju k iw.kZr% vu qlU/kkudr kZ d h foosd ] ;ksx;r k vkSj  LosPNk ij  fu HkZj  dj r k gSA 

lj y ,oa lqfo/kkt ud  gksr s gq;s Hkh bl j hfr  ds fu Eu fyf[kr  n ks"k gS %& 

a) fo"k;Xr çÑfr & bd kb;ksa d s pqu ko esa vu qla/kkud r kZ ds iwoksXzgks] fo'oklks]  

i{kikr  vkSj  lqfo/kk ls izHkkfor  gksu s ds d kj .k ;g j hfr  vR;f/kd  fo"k;Xr  gks 

t kr k gSA 

b) vf/kd bdkb;ksa ds leXz esa vuqO;qDr & leXz d k vkd kj  cM+k gksu s ij  izfr fu fèk 

bd kb;ksa d k p;u  d kQh dfB u  cu  t kr k gSA 

c) çfrp;u foHkkX & bd kb;ksa d s pqu us d k vk/kkj  lEHkkou k ;k volj  ij  u  gksus 

d s d kj .k] izfr p;u  foHkez d ks u gh ekik t k ldr kA 

d) ;g jhfr vf/kd oSKkfud ugha gS fQj  Hkh bl j hfr  ds iz;ksx d ksr c mi;ksxh 

eku  ld rs gS t c leXz esa d qN bd kb;ka vR;Ur  egRoiw.kZ gks vkSj  mu d k U;kn 'kZ vFkok 

izfr n 'kZ esa 'kk fey d j u k vko';d  gksA ;g lc v u qlU/kkud r kZ d ks d q'kyr k ij  fu HkZj 

d jr k gSA  
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2 - dksVk ;k vH;a'k izfrp;u   & ;g Lr fjr  izfr p;u  d k gh ,d  : i gSA izX.kd ks 

d s fy;s v yx&vyx d ksV k fu f”pr   d j  fn ;k t kr k gS r kRi;Z ;g fd  'kq# ls  gh ;g  

cr k fn;k t kr k gS fd viu s&vius {ks= esa fd ru h ;kn 'kZ bd kb;ksa d k p;u dj u k gSA 

d ksV s d s fu /kkZj .k d k vk/kkj  vk; oxZ] fyaX] O;olk;] /kkÆed  ;k j ktu Sfrd lEcU/k ds 

vk/kkj  ij  gh gks ld r k gSA d ksV s d s vUXr Z bd kb;ksa d k p;u  izX.kd ks d h bPNk vkSj 

foosd  ij  fu HkZj  dj r k gSA bl p;u  esa n So izfr p;u  d k iz;ksx u gh fd ;k t kr kA 

mn kgj .k ds : i eas] er n ku  ls iwoZ yksXksa d s fopkj ksa d k m/;;u  dj us d s fy, 

,d  u Xj  ds n l izX.kd  fu ;qDr  fd ;s X;s vkSj  izR;sd  d k ;g d ksV k fu /kkZfj r  fd ;k X;k 

fd  mls vius {ks= esa 2 0  O;fDr ;ksa ls lk{kkRd kj  d juk gS] ft leas 1 0  iq#"k vkSj  1 0  L=h 

gksa vc izR;sd  izX.kd  viu s {ks= esa viu h bPNk vkSj foosd  d s vk/kkj  ij  2 0  O;fDr ;ksa 

d k pqu ko d jus d s fy;s m u ls lk{kkRd kj  lwpu k,¡ ,df=r  d jsXkA 

ykHk %& 

1. Lr fj r  vkSj  lfopkj  ifr p;u  d k feJ.k gksu s d s  d kj .k n ksu ks j hfr ;ksa d s ykHk fey  

t krs gSA çkj EHk esa fu f”pr   vk/kkj kas ij  Lr j  cu k fn;s t krs gS vkSj  mu eas ls izX.kd ksa 

} kj k lfopkj  ds vk/kkj  ij  U;kn 'kZ fy;k t kr k gSA 

2. bd kb;ksa d s pqu ko esa y ksp & bl izfr p;u  esa ;g lqfo/kk j gr h gS fd  izX.kd  U;kn 'kZ 

d h bd kb;ksa esa vko';d  ifj orZu  d j  ldr k gSA 

3. i;kZIr  fo'olu h; ifj .kke & d q'ky ,oa vu qHkoksa izX.kd ks } kj k fd;s t kus ls ;g j hfr 

fo'olu h; ifj .kke ns ldr h gSA 

nks"k %& 

1. iwoZ /kkj .kkvksa d h i`f"V  ds f ys; iz;ksx&bld k iz;ksx v u qlU/kkud r kZ d h iwoZ /kkj .kkvksa 

d ks iq"V  d jus d s fy;s fd ; k t k ldr k gS] t ks okLr fod r k ls n wj  gSA 

2. foi.ku  foHkze d h X.ku k ugha & n So izfr p;u  ij  vk/kkfj r  u  gksu s d s d kj .k d ksV k 

izfr p;u  foHkze d h X.kk u gh d j  ld r kA 

3. n ks"kks d ks ckot wn  foi.ku  losZ{k.k] j ktu Sfrd  losZ{k.k r Fkk oSpkfj d  er n ku d k 

losZ{k.k dj us esa ;g j hfr  i;kZIr  : i ls viu k;h t kr h gSA 
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3-lqfo/kkuqlkj izfrp;u  

viu h lqfo/kk ds vqu lkj  vu qlU/kkud r kZ tc U;kn 'kZ d h bd kb;ksa d ks pqu  ysrk gS] r ks 

mls lqfo/kku qlkj  izfr p;u d h j hfr  d grs gSA mn kgj .k d s fy;s] fo 'ofo|k;y d h 

v/;kid  lwph esa ls v/;kid kas d k izfr n 'kZ pqu  ysu kA ;g ,d lj y j hfr gS fd Urq 

bld k n ks"k ;g gS fd  ;g voSJfed ] vfo'olu h;] vO;ofLFkr  ,oa volj okn h gSA 

4-foLrr̀ izfrp;u  

bl j hfr  esa mu  bd kb;ksa d ks u gh fy;k t kr k ftud h lwpu k;sa ,d f= d j u k d fBu  o 

vlEHko gksA ;g ,d laX.ku k d h rj g d h j hfr gS vkSj  blesa leXz d h vf/kd kf/kd 

bd kb;ka Nk¡V  yh t kr h gSA 

27-16 izfrn'kZ dk vkdkj ,oa izfrp;u dh jhfr  

izfr p;u  j hfr  ek= rd u hd h ,oa t fV y oSKkfu d  vu qla/kku ksa esa g ks u gh oj u ~ 

n Sfud  t hou  d h fØ ;kvksa esa Hkh d kQh izpfyr  gks pqd h gSA U;kn 'kZ d h mi;ksfXr k ,oa 

fo'oou h;r k mld s vkd kj vkSj  viu k;h X;h izfr p;u  d h j hfr  ij  fu HkZj  dj rh gSA ;g 

/;ku  n sus ;ksx; gS] ,d  U;kn 'kZ cM+k gksr s gq;s Hkh O;FkZ gks ldr h gS] D;ksafd  og izfr p;u  

ij  vk/kkfjr  u gha] vFkok og n So izfr p;u  ij  vk/kkfjr  gksrs gq;s Hkh vfo'olu h; ldr k 

gS] D;ksafd  og NksV k gSA 

blls nks fu"d"kZ fudyrs gS & 

1) çfr n 'kZ nSo izfr p;u  ij  vk/kkfj r  gksu k pkfg;sA  

2) izfr n 'kZ d k vkd kj  leqfpr gksu k pkfg,A  

n So izfr p;u  ij  U;kn 'kZ gksu s d s vu sd  ykHk gSA 

¼1 ½ fu "i{kr k ¼2 ½ leXz d k okLr fod  izfr fu f”pr  o] ¼3½ fu n 'kZu  foHkze d k eki 

¼4 ½ lj y] ¼5 ½ feRo;f;r k 

ÞokLro esa U;kn'kZ es dsoy vkdkj ls gh izfrfu/kRo dk vk'oklu ugha gksrkA 

,d fdUrq nwf"kr jhfr }kjk pqus X;s U;kn'kZ dh rqyuk esa ,d NksVs nSo vFkok Larfjr 

U;kn'kZ ds dgks vf/kd Js"B gksus dh lEHkkouk gksrh gSAß 

lkekU;r ;k ;g d gk t kr k gS fd izfr n 'kZ ftr u k cM+k gksXk mru k gh vf/kd fo'olu h; 

gksXkA vf/kd  cM+k gk su s ls izfr n 'kZ ysu s es  le;] /ku  vkSj  Je d h cpr  u gha gks  ik;sXkhA  
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vf/kd  NksV k gksu s ij nSo izfr p;u  gksu s ij Hkh og izfr fu f/k vkSj  fo'olu h; u gha gk s 

ldr kA vr % ;g d gk t k ldr k gS fd  izfr n 'kZ d k vkd kj  vu qdwyr e gksu k pkfg,A 

ikV u  ds vu qlkj  izfrn ”kZ d k vu qdwyr e vkd kj  og gS t ks d q'kyr k] izfrn 'kZ d k 

vu qdwyr e vkd kj  og gS t ks d q'kyr k] izfr fu f/kRo fo'olu h;r k RkFkk yksp d h  

vko';d r kvksa d ks iwj k d jr k gSA vr % izfr n 'kZ d k vkd kj  fu Eu  ?kVd ks ls izHkkf or  gksrk 

gS & 

• leXkz dh izÑfr&lt kfr; bd kb;ka gksu s ij NksV s izfr n 'kZ ls d k;Z py t k;sXk 

blds foij hr  fofHkUu  Xkq.kks ;k fo'ks"kr kvks okyh bd kb;ksa gks r ks vkd kj  cM+k gksu k 

pkfg;sA  

• 'kq)rk dk mÙkj & 'kq)r k d s Lr j  vkSj  U;kn 'kZ d s vkd kj  es leku  lEcU/k gSA 

• le; r Fkk /ku  d h miyfC/k&vuqlU/kku dr kZ ds lk/ku ks d k izHkko izfr n 'kZ d s 

vkd kj  ij  Hkh iM+r k gSA ;fn  mlds ikl i;kZIr  /ku  le; r Fkk {ke lk/ku 

miyC/k gS r ks U;kn 'kZ d k vkd kj  cM+k j [ku k gksXkkA 

• v/;;u dh izÑfr & ,d cM+h leL;k d s v/;;u  d s fy;s U;kn 'kZ d k vkd kj 

cM+k gksu k pkfg, vkSj  foyks e'k%A 

• lexz dk vkdkj & leXz ds cM+k gksu s ij  izfrn 'kZ d ks izfr fu f/kiw.kZ cu kus ds 

fy;s izfr n 'kZ d k vkd kj  Hkh cM+k gksu k pkfg,A  

• iz'ukoyh dk vkdkj & iz'u koyh d k vkd kj  cM+k gksu s ij  izfrn 'kZ d k vkd kj 

NksV k j [ku k pkfg;s vkSj  foykse'k%A  

• izfrp;u dh jhfr & lj y n So izfr p;u  esa 'kq)r k d k Å ¡pk Lr j  cu k;s j [kus d s 

fy;s izfr n 'kZ d k vkd kj  cM+k j [ku k gksXkA t cfd Lr fj r  izfr p;u  es NksVs 

vkd kj  } kj k Hkh iz;kZIr  fo'olu h; ifj .kke izkIr  fd ;s t k ldr s gSA 

27-17 nSfud thou es çfrp;u dk egRo 

vk/kqfu d  ;qx izfr p;u  d k ;qx gSA vuqla/kku  d h ;g j hfr  egRoiw.kZ ,oa 

yksd fiz; j hfr  gSA bld k iz;ksx vlhfer  gS ek= oSKkfu d ,oa r du hd h vuql/kku ksa esa gh 

j gh CkfYd  n fSud  fØ ;kvksa esa Hkh bld k egRo fn [kkbZ iM+r k gSA  
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d qN mn kgj .k ;g Li"V  dj  n sxsaA t Sls pkoy d k O;kikj h pkoy d s <sj  esa ls ,d  eqV ~B h 

pkoy n s[kdj  mld h Xq.koÙkk vkSj ewY; r ; dj r k gSA mcys gq;s vkywvksa esa ls  ,d ;k 

n ks n s[kd j  Kkr  gks t kr k gS f d os mcy s gS ;k  u ghaA  u ed  d k Lokn  ,d  pEep lCt h 

p[kd j gh ekywe gks t kr k gSA LUksMs dksj u s fy[kk gS] j ksXh d h ,d  cwn  j Dr  d k ij h{k.k 

d jds fpfd Rld  fu "kd "kZ fu d ky ysr k gSA dqN gh bd kb;ksa d k fu j h{k.k djd s cM+s lewgks 

d s ckjs esa t ku d kj h izkIr d ju s d h j hfr  gSA Cysij u s r ks ;gk¡ r d  d gk gS fd  ge 

izfr p;u  ds ;qx essa j g j gs  gSA 

27-18 lkjka'k  

d ky d h Xkfr  ds lkFk ewY;ksa es gksu s ok ys fofHkUUk n h ?kZd ky ,oa vYid kyhu  mPPkopu ksa 

d k fof/kor~ fo'ys"k.k fdlku ] miHkksDr k] O;kikj h] iz'kkld vkfn  lHkh oXksZ d s O;fDr ;¨a d s 

fy;s vko';d  vkSj  mi;ksxh gksr k gSA fu "d "kZ : i eas ;g d gk t k ldr k gS fd  d ky 

Js.kh d k v k'k; le; Ø e esa  lkaf[;d h; laed ks d h O;oLFkk ls gSA ;g  Js .kh le;  

ifj orZu  d s lkFk gh r F; f o'ks"k d s laed ksa eas  gksu s ok ys ifj or Zu ksa d ks Li"V  d jrh gSA bu  

ifj orZu ksa d ks d qN oXkks± esa  ck¡V  ldrs gS vkSj  oxZ gh d ky Js.kh d s la?kV d  d gs t krs 

gSAewy laed ksa d ks ^�*ls n 'kkZ;k t kr k gSS] blds pkj  la?kV d  gSA 

n h?kZd kyhu  ço`fÙk (T) ekSleh fopj .k (S) pØ h; mPpkj .k (C)vfu ;fer  mPpkopu  (I) 

n h?kZd kyhu  ço`fr  d ks ekiu s d s fy;s pkj  izeq[k j hfr ;k¡ fu Eu  izd kj  gS %&eqDr 

gLr  j hfr  ] v)Z e/;d  j hfr  ] py ek/; j hfr ] , oa U;wu r e oxZ j hfr A vYid kyhu 

mPpkopu  d ks ekiu s d h çeq[k j hfr;ka lj y ek/; ;k vkÙkZo ek/; ;k vkÙkZo fopj .k]  

py ek/; } kj k vkÙkZo fopj .k ] J`[ayk ewY;ku qikr j hfr ] py ek/; vu qikr j hfr  ,oa 

izo`fÙk vu qikr  j hfr gS A dky Js.kh esa gksu s okys n h?kZd kyhu  ,oa vYid kyhu mPpkopu ksa 

d k v/;;u  u  flQZ O;kikj h oju ~ vFkZ'kkL=h ds fy, Hkh cM+k egRo j [kr k gSA Hkwr d ky 

d s ifj orZu  d s fo'ys"k.k  d jd s os fiNys vu qHko d s vk/kkj  ij  Hkfo"; d h u hfr ;k¡ 

fu /kkZfjr  dj  ld rs gSA v kSj  viu h fØ ;kvkas ij  fu ;a=.k d j ds Hkfo"; d s t ksf[keksa ls 

viu s O;kikj  d h lqj{kk dj  ldr s gSA vr % ;g d g ldrs gS fd fofHkUu  oxZ pkgs oks 

vFkZ'kkL=h gk s ;k miHkksDr k] ;kst u kd kj ] fdlku ] j kt u hfr d  vkfn  lHkh ds fy;s d ky 
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Js.kh ea s ls okys ifj or Zu ksa d k fo'ys"k.k fo'ks"k : i ls mi;ksxh gksr k gSA ,d  foosd iw.kZ 

fo'ys"k.k r Fkk lad sr d ks d k oSKkfud  foospu  d ky Js.kh d h egÙkk esa o`f) d j r k gSA 

lkf[;d h; vuqlaU/kku  esa laed  ewy vk/kkj  gS vkSj  bu d k lad yu  ßlaXk.ku kÞ ;k 

ßçfr p;u Þ j hfr  } kj k fd ;k t k ldr k gSA;g d gk t k ldr k gS fd  izfr p;u fl} kUr 

,d  leXkz o mlls pqu s X;s izfrn 'kksZ ds e/; ik;s t kus okys lEcU/kks d k oSKkfud  

v/;;u  gSA  

izfr p;u  fl} kUr  d k lcls egRoiw.kZ mn ~ns'; ;g gS fd  fdlh fopkj èkhu  leL;k d s 

lEcU/k es d e ls d e le;] o 'kfDr  [kpZ dj ds vf/kd  ls vf/kd  t kud kj h izkIr  d jr k 

gSA izfr p;u  ds vUr XkZr  ,d  vkSj  U;kn 'kZ d s vk/kkj  ij  leXkz ds y{k.kksa  d k vu qeku 

yXku k r Fkk nwlj h vksj  bu vu qeku ks d k fo'olu h;r k d k ewY;kd au  d ju k gSA ;fn  leXz 

d h lHkh bd kb;ksa d s lak[;d h; eki tSls%& izeki fopyu ] ek/;] lg lEcU/k Xq.kkd 

vkfn  fu d kys r ks bu  ekiksa  d ks izkpy d gr s gS t cfd  leXkz es ls d qN bd kb;ka pqu dj 

mu ds ek/; vkfn  fud kys r ks izfrn 'kZu d gykrs gSAçfr p;u  d h j hfr ;®a d ks n ks eq[; HkkXk 

esa ckV k t k ld r k gS n So izfr p;u  vn So izfr p;u  A,d  U;kn 'kZ cM+k gksr s gq;s Hkh O;FkZ 

gks ld r h gS] D;ksafd  og izfr p;u  ij  vk/kkfjr  u gha] vFkok og n So izfrp;u  ij 

vk/kkfj r  gksr s gq;s Hkh vfo' olu h; ldr k gS] D;ksafd  og NksV k gSA bld k iz;ksx vlhfer  

gS ek= oSKkfu d  ,oa rd uhd h vuql/kku ksa esa gh j gh CkfYd  n fSud  fØ ;kvksa esa Hkh bldk 

egRo fn [kkbZ iM+r k gSA  

27-19 'kCnkoyh %& 

1)  ekSleh ifj orZu ,sls ifj or Zu  t ks fu ;fer  vkSj  vkoÙkZd  gksr s gSA

2)  n So mPpkopu vfu ;fer  mr kj&p< koA

27-20 y/kqmÙkjh; ç'u %& 

1) fu ;fer  vYid kyhu  mPpkopu  d ks foHkkft r  fd ;k tkr k gSA ____________ 

 (b) ____________ 

2) d ky ekyk d s Xkq.ku  ekWMy esa � = O � T � S = _______________ 

3) fd lh d ky ekyk d s lead ks esa c<+u s ;k ?kV us d h n h?kZd kyhu  izo`fÙk d ks ---------------

----- d grs gSA  
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4) ekSleh fopj .k ------------------ vof/k d s vYid kyhu  mPpkopu  gSA 

5) izek.k foHkze izfr p;u  d h ------------------ ds lEcU/k esa cr k r k gSA 

6) ,d  izfrn 'kZu ds lHkh lEHkkfor  ewY;ksa ls cu k fooj .k -------------------- d gykr k gSA 

7) izfr n 'kZ for j .k d k izek.k fopyu  --------------------- d gykrk gSA 

8) 'kwU; ifj d Yiu k bl ckr  ij  t ksj  n sr h gS fd  v/;;u  d s fof'k"V  ekeys e sa ----------

-------- vkSj  ---------------------- d s e/; d ksbZ okLr fod  var j  u gh gksr k gSA 

mÙkj %& 

1) ekSleh] pØ h;  

2) � = T X S X C X I 

3) C + T  

4) lqn h?kZd ky miu fr 

5) pØ h; 

6) vfo'olfu ;r k 

7) izfr n 'kZ fooj .k 

8) izek.k foHkze 

9) izfr n 'kZ] leXz 

27-21 cgqfodYih; ç'u %& 

1) lkekUr  ek/; d h izeki =qfV  d k lw= &  

(i)  -  (ii)  

(ii)  (iv)  

2) ek/; fopyu  d ks izeki =qfV  gksr h gS & 

(i)  -  (ii)  

(ii)  (iv)  

σ p

n

σp

n

σ p

n

σ p

n

0.78672 σ/ n 0.6028 σ/ n

σ/ n 1.36  σ/ n
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27-22 LknaHkZ  XkzUFk 

• Mk0 ,l lpnsok %& ifj ek.kkRed  fof/k;k¡ ]y{eh u kj k;.k vXkzoky] vkXj k 

• Mk0 ds0 ,y0 XkqIrk ,oa Mk0 gfjvkse XkqIrk%& ifjek.kkRed  rd u hd sa ]u o;qx 
lkfgR; Hkou ] vkXkj kA 

• Mk0 ds0 ,y0 XkqIrk] jfo dkUr%& vFkZ'kkL= d h vk/kkj Hkwr  ifj ek.kkRed  fof/k;k¡ 
]u ou hr  ifCyds'kUl] vkXj k 

• ,l0ih0 flag%& lakf[;d h% fl)kUr  ,oa O;ogkj ] ,l0  pUn  ifCyds'kUl u bZ 
fn YyhA  

27-23 dqN mi;ksxh iqLrdsa 

• Kumar, Anil,( 2008) Statistical Research Methodology, Aifa 

Publishing House. 

• Singh, S.P. ((2010) Principles of Statistics , S .Chand 

Publishing House. 

• Bhardwaj, R.S. (2000). Mathematics for Economics and 

Business, EXcel Books. 

• Bose, D., (2003), An Introduction to Mathematical Economics, 

Himalaya   Publishing House. 

27-24 fucU/kkRed ç'u  

1) d ky Js.kh ds fo'ys"k.kls vki D;k le>rs gS\ miu fr  ekiu  d h fof/k;ksa 

d k laf{kIr  o.kZu  d hft ;sA  

2) d ky Js.kh D;k gS\ n h?kZd kyhu  izo`fÙk] ekSleh ifjor Zu kas r Fkk pØ h; 

mPpkopu ksa eas vUr j  Li"V  d hft ;s\ fd Ugh fn ;s X;s la ed ksa esa n h?kZd kyhu 

izo`fÙk d h eki fd l çd kj  d jasXsA 

3) izfr n 'kZ vuqla/kku  ls vki D;k le>rs gS\ izfrp;u  ij  vk/kkfjr 

ifj .kkeksa d h lkFkZd r k d k v/;;u  dj us d s fy;s f ofHkUu  fof/k;ksa d k 

foospu  d hft ;sA 

4) fV Ii.kh fyf[k;s  (i) izfrn'kZu  (ii) izkpy (iii) izfrp;u  forj .k (iv) 

d ky Js.kh d s la?kV d 
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bdkbZ & 28  izkf;drk ds fl)kUr 
 
28-1 izLrkouk 

28-2 mn~ns”; 

28-3 izkf;drk ds fl)kUr dk mn~xe ,oa fodkl 

28-4 izkf;drk dh ifjHkk"kk ,oa vo/kkj.kk 

28-5 izkf;drk ifjdyu gsrq lgk;d x.kuk fØ;k;sa 

28-6 izkf;drk esa iz;qDr egRoiw.kZ 'kCnkoyh 

28-7 izkf;drk dk ifjdyu 

28-8 izkf;drk ls lEcfU/kr egRoiw.kZ izes; 

28-9 izkf;drk dk egRo ,oa mi;ksx 

28-10 lkjka”k 

28-11 cgqfodYih; iz”u 

28-12 y?kqmRrjh; iz”u 

28-13 la[;kRed iz”u  

28-14 fucU/kkRed iz”u 

28.15 lanHkZ xzzUFk lwph 
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28-1 izLrkouk 
 
iwoZ d h bd kbZ esa geu s ^^ izfr p;u  ds fl)kUr a ,oa  d ky Js.kh^ ^ d k v/;;u  fd ;kA 
izfr p;u  d s ek/;e ls geu s ;g lh[kk fd fdl izdkj  lkaf[;d h; u hfr;ksa ds ek/;e~ ls 
t fV y r Fkk O;kid  r F;ksa d k v/;;u  lj yr k r Fkk lqxer k ls fd ;k t k ldrk gSA ogh a 
d ky Js.kh d s iz;ksx d s ek/;e ls ge izo`fRr ;ksa r Fkk iwokZu qeku ksa d k csgrj  vkWd yu  dj 
ldr s gSA 
 eku o t hou  ds lHkh igyqvksa t Sls vkfFkZd  O;kikfjd  j kt uSfrd  ,oa oSKkfud 
vkfn  {ks«kksa esa mr kj  p< ko vkr s j gr s gS ft ld s QyLo: i eku o d ks Hkkoh ifjfLFkfr ;k sa 
d k iwokZuqeku  yxkr s gq;sa f ofHkUu  fu .kZ; ysu s iM+rs gS Hkfo"; d h vfu f’pr  ?kVu kvksa d k 
oSKkfud  r kSj  ij  vkWd yu d jus r Fkk iwokZu qeku  yxku s ds fy;s lkaf[;d h esa fo} ku ksa u s 
fofHkUu  fl)kUr ks d k fod kl fd ;k gSA izkf;dr k d s fl)kUr  blh fn ’kk esa v/;;u  d jus 
gsr q fod flr  fd ;s x;s gSA  
 Hkfo"; d h vfu f’pr ?kVukvksa d k vius i{k esa iwokZu qeku d ju s d k vkWd yu 
izkf;dr k d s fl)kUr ksa d s vUr Zxr  fd;k t kr k gSA mn kgj .kkFkZ fd lh eSp esa veqd  V he 
d s lQy gksu s d k D;k vkWd yu  gSA mij ksDr  lHkh laHkkou kvksa d k xf.kr h; r Fkk oSKkfud 
fof/k;ksa ls iwokZuqeku  fd l izd kj ls yxk;k t kr k gS ge ;g v/;;u orZeku bZd kbZ ^^ 
izkf;dr k ds fl)kUr  ^^ d s vUr Zxr  dj sxsaA  
 
28-2 mn~ns”; 
  
bl bd kbZ esa ge izkf;dr k d s lUn HkZ esa fu Eu  t ks v/;;u  d jsxsa mld s mn ~n s’; fu Eu or~ 
gS & 

• izkf;dr k d k vFkZ] ifj Hkk"kk r Fkk izkf;d r k d k D;k r kRi;Z gS \ 
• izkf;dr k fl)kUr ksa d k mn ~xe ,oa fod kl d Sls r Fkk fd l izd kj  gqvk \ 
• izkf;dr k d h vo/kkj .kk;sa d kSu  lh gS \ 
• izkf;dr k d k ifjd yu  fdl izd kj  ls fd ;k t kr k gS \ 
• izkf;dr k ds ifj d yu  esa egRoiw.kZ lgk;d  x.ku  fØ ;k;sa d kSu &d kSu  lh gS \ 
• izkf;dr k ds eq[; fl)kUr  ,oa izes; d kSu&d kSu  lh gS \ 
• izkf;dr k ls lEcfU/kr  ljy r Fkk t fV y la[;kRed iz’u ksa d ks fd l izd kj ls 
gy fd ;k t kr k gS \ 
• izkf;dr k ds fl)kUr ksa d s mi;ksx r Fkk egRo d kSu  ls gSa \ 
• izkf;dr k ds fl)kUr ksa d s v/;;u  esa egRoiw.kZ 'kCn kofy;ksa d ks fd l izd kj  ls 
ifj Hkkf"kr  fd ;k t kr k gS \ 
 

28-3 mn~xe ,oa fodkl   
izkf;dr k d s mn~xe r Fkk fod kl esa lV ksfj ;ks ,oa tqvkfj ;ksa d k cM+k gh egRoiw.kZ ;ksxn ku 
gSA ;|fi |wr  Ø hM+k] iklk r Fkk r k’k d k [ksy flDd k mNkyu k] ?kqM+n kSM+ vkfn  ij  lêk 
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r Fkk tqvk yxkus d h izfØ;k iwj h n qfu;k esa yksd fiz; j gh gS ij Ur q ;wj ksi bu  [ksyksa d k 
fod kl 1 5  oha&16  oha ln h r d  vkr s&vkrs d kQh is’ksoj  gks x;k FkkA vr % lêksfj ;ksa r Fkk 
t qvkfj ;ksa u s Hkh lQyr k d s fy;s xf.kr Kksa ls lykg ysu h vkj EHk dj  n h FkhA bl fn ’kk 
esa bV yh d s xf.kr K tsj kse~ d kMZu  ¼15 01&15 76 ½ } kj k ^^cqd  ckbZ pkUl^^ u ked  iqLrd 
d h j pu k d h ft lesa igyh ckj  la;ksx ij  vk/kkfj r [ksyksa esa g ksu s okys t ksf[k eksa r Fkk 
mUgsa d e d j us d s fu ;eksa  d k o.kZu  fd ;k x;k FkkA blh Ø e esa bV yh d s  egku 
oSKkfud  xSfyfy;ks ¼1 564&16 42 ½ } kj k iklk Qsadu s d h leL;kvksa d k la[;kRed  
lkek/kku  izkIr  dj us d k iz;kl fd ;k x;k FkkA 
 ij Urq xf.kr h; ek/;e~ ls izkf;dr k ds fl)kUr ksa d k oSKkfud  r Fkk lqO;ofLFkr 
izfr iknu  ,oa fod kl ÝkUl esa gqvkA ;gkW ij  f’kosfy;j  Mh eh;j  u ked  d qyhu  tqvkjh 
} kj k izLrqr |wr  leL;kvksa d k lkek/kku  d jrs gq;sa Ýkfllh xf.kr K CySt ikLd y 
¼1 62 3&1 66 2 ½ r Fkk fi;j  gh QySV  ¼16 01 &16 65 ½ } kj k izkf;dr k ds fl)kUr ksa d k fof/kor 
fod kl vkj EHk fd;kA blh Ø e esa fLoV ~tj yS.M ds izfl) xf.kr K tsEl cu ksZyh 
¼1 65 4&1 70 5 ½ d k Hkh u ke vkr k gS ftUgksu sa chl o"kksZ rd  O;kid  'kks/k r Fkk v/;;u  ds 
i'pkr  viu h iqLrd  ^^vlZ d kWu  t SDV Su Mh^^ d h j puk d h r Fkk blds vUr xZr mUgksu s 
vk/kqfu d le; esa Hkh yksd fiz; izkf;d r k ds e’kgwj fl)kUr ^^ cu ksZyh izes; ^^ d k 
izfr iknu  fd;kA 
 vB kj goha r Fkk mUu hloha “kr kCn h d k n kSj  izkf;dr k fl)kUr ks gsr q fo’ks"k r kSj  ij 
mYys[ku h; j gk gS bl le; vusd ksa egRoiw.kZ fl)kUr ksa r Fkk izes;ksa d k fu ekZ.k fd ;k 
x;kA izfr ykse izkf;dr k d s izfl) fl)kUr ksa d h j pu k V k¡elcs;t ¼1 702 &1 761 ½ } kj k dh 
x;h ft ls cs;t  izes; d s u ke ls t ku k t kr k gSA izkf;d r k fl)kUr  d s fod kl esa vc  
r d  d h lokZf/kd  egRoiw.kZ ?kV u k ^^F;ksj h vkQ ,u kfyfV d y izkscksfofyV h^^ d s  izd k’ku 
¼1 81 2 ½ d h j gh gS bl iqLr d  d h j pu k Ýkfllh xf.kr K fi;j  lkbeu  Mh0  ykIysl  
} kj k djd s izkf;dr k ds fp j  izfr f"Br  ;k fpj  lEHkr ~ fl)kUr  d k izfr ikn u  fd ;k x;kA 
blds Ik”pkr ~ r ks izkf;dr k d s fofHkUu  fl)kUr ksa r Fkk vo/kkj .kvksa d k n kSj  vkSj  Hkh r hoz gks 
x;kA j kWu sYM fQ’kj  ,oa okSu  ekbt st  us izfr n ’kZ lef"V  d h vo/kj .kk ds izfr ikn u  dj 
izkf;dr k ds egRoiw.kZ n `f"V d ks.k d k fod kl fd;kA ft ld ks izkf;dr k d k ^^ vk/kqfud 
n `f"V d ks.k ^^ d s u ke ls t ku k t kr k gSA Ýsad  j Sesls u s 1 92 6  esa miu h iqLrd  ^^ xf.kr h; 
,oa vU; r d ksZa d s fu cU/kks d s vk/kkj   ds ek/;e~ ls izkf;dr k d h O;fDr fu "B  vo/kkj .kk   
d k izfr ikn u  fd ;kA 
 
 izkf;dr k ds vk/kqfu d  fl)kUr ksa d s izfr iknu  esa lokZf/kd  egRoiw.kZ ;ksxn ku  :lh 
xf.kr Kksa d k gSA bu xf.kr Kksa esa psfcp so ¼1 82 1&189 4 ½ r Fkk ,0 ekd ksZc ¼1856 &1 922 ½    
d k u ke izeq[k gSA ,d  vU; : lh fo} ku  d ksYeksxksj kso } kj k 1 93 3  esa izd kf’kr iqLrd      
^^izkf;d r k ds vk/kkj ^^   ds ek/;e ls izkf;dr k d s vfHkx`ghr  n`f"Vd ks.k   d k izfr iknu 
fd ;k t ksfd  izkf;d r k d s fl)kUr ksa d s fod kl esa  ,d  Ø kafr d kj h ?kVu k gSA mu d k 
fl)kUr  izkf;d r k d h vfHkxzghr  lwfDr ;ksa ij  vk/kkfj r gS r Fkk izkf;d r k d ks leqPp Qyu    
d s : i esa O;Dr  d jr k gSA ;kfu  leqPp; fl)kUr ksa d s iz;ksx d s ek/;e~ ls d ks Yeksxksj kso 
u s izkf;dr k ds fl)kUr ksa d ks ,d  u ohu  r Fkk O;kid  fn ”kk izn ku  d hA 
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28-4 izkf;drk dh ifjHkk"kk ,oa vo/kkj.kk 
 
izkf;dr k fl)kUr ksa ds mn ~Hko r Fkk fod kl d k ,d  yack bfr gkl j gk gS ftlds dkj .k ls 
izkf;dr k d h ifj Hkk"kkvksa rFkk vo/kkj .kkvksa esa le;ku qlkj  ifj orZu gksr k pyk vk;k gSaA 
ij Urq lkekU;r ;k bls ges ”kk ls fd lh ?kVu k d s gksu s r Fkk u  gksu s ds lUn HkZ esa Hkkoh 
laHkkou kvksa vFkok izR;k’kkvksa d h eki ds : i esa n s[kk t kr k gSA ;kfu  fd lh ?kV u k ds 
?kfV r  gksu s d h vu qd wy ifj fLFkfr ;ksa d ks ml ?kV u k d s lUn HkZ ?kfV r gksu s okyh leLr 
ifj fLFkfr ;ksa d s vu qikr  d s : i esa n s[kk t kr k gSA izkf;d r k fdlh ?kVu k ds ?kfV r  gksu s 
d h laHkkou k d k eki gSA okLr o esa izkf;d r k ,d  vu qikr  gS ft ls fHkUu  ;k n ’keyo d s 
: i esa O;Dr  d jr s gSA izkf;d r k d k eki ges’kk 'k wU; ls ,d  d s e/; vkr k gSA  'kwU; l s 
r kRi;Z og ?kV u k t ks d Hkh ?kfV r u gha gks ld r h gS r Fkk ,d ls r kRi;Z og ?kVu k 
fu f’pr  : i ls ?kfV r  gksxhA okLr o esa  izkf;d r k ds lUn HkZ esa fo} ku ksa esa cM+k  gh er  
er kUrj  j gk gS ijUrq fQj  Hkh izkf;dr k d ks fu Eu pkj  vo/kkj .kkvksa d s ek /;e~ ls 
ifj Hkkf"kr  fd ;k t k ldr k gSA 

  izkf;d r k d h fpj izfr f"Br vo/kkj .kkA 

       izkf;d r k d h lkaf[;d h; vo/kkj .kkA 

       izkf;d r k d h O;fDr fu "B  vo/kkj .kkA 

       izkf;d r k d h vfHkx`gh;r k vo/kkj .kkA 

 
28-4-1 izkf;drk dh fpj izfrf"Br vo/kkj.kk  
bl vo/kkj .kk d ks x.khr h; vFkok iwoZor hZ ¼A Prioi½ izkf;d r k Hkh d grs gSA izkf;d r k 
d h bl izphur e~ r Fkk ljyr e~ vo/kkj .kk d k izfr ikn u  ÝSap xf.kr K ykIysl u s fd ;k 
mu ds vu qlkj  ^^vu qd wy ?kV u kvksa d h la[;k d k leku  : i ls laEHkkfor  leLr ?kV u kvksa 
d k dqy la[;k ls vu qikr gh izf;d r k gSA bl fopkj /kkj k d h eq[; ekU;r k ;g gS fd  
;kn `fPNd  vfHkiz;ksx ¼Random Experiment½ d s ifj .kke le lEHkkoh ¼Equally 

Likely½ r Fkk ij Lij  vi ot hZ ¼Mutually Exclusive½ gksr s gSA mn kgj .k ds r kSj  ij 
ikls d s QSad  esa ls 1 ] 2 ] 3 ] 4 ] 5 ] 6 ] fd lh d h Hkh vku s d h laHkkou k leku  gSA ij Urq 
,d  le; esa ,d  gh vad  vk;sxkA blh izd kj  flDd s d h mNky esa fpr  ¼Head½ ;k iV 
¼Tail½ vkus d h laHkkou k leku  gS r Fkk ,d le; esa ek= ,d  gh ?kVu k ?kfV r gksxh 
vFkkZr  ,d  gh ifj .kke lkeu s vk;sxkA n ksu ksa ifj .kke ,d  lkFk u gha vk ld rs gSA bl 
vo/kkj .kk d h O;k[;k fu Euor ~ izd kj  ls d h t k ldr h gS &  
 
;fn  fd lh ;kn`fPNd  iz;ksx ls d qy ifj .kke m + n izkIr  gks ft u esa ls m ifj .kke fd lh 
?kV u k A ds ?kfV r  gksu s d h vuqdwy ifj fLFkfr ;ksa d ks n ’kkZrs gksa r ks ?kV u k A ds ?kfVr 
gksu s d h izkf;dr k fu Eu or ~ gksxh & 
  A ?kV u k ds ?kfV r  gksu s d s fy;s vu wd wy ifj fLFkfr ;k¡  
P(A)  =  
            lHkh le lEHkkO ; ifj fLFkfr ;kW 
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  �
�

���
 

 
?kV u k d s ?kfV r  gksu s d h fLFkfr  lQyr k d ks n ’kkZr h gS ft ls ��	� ;k p lad sr  ls 
izn f’kZr  d jr s gS r Fkk ?kV u k d s u  ?kfV r  gksu s d h fLFkf r  vlQyr k d k izr hd  gS ft ls q 

;k ��	�� d s } kj k izn f”Zkr  fd;k t kr k gSA 
 

A d s ?kfVr  gksus d h izkf;d r k                        A d s u  ?kfVr gksu s d h 
izkf;dr k 


 � ��	� �
�

���
                                    � � ��	�� �

���
 

 
 pwafd  ?kV u k ;k r ks ?kV sxh vkSj  ;k r ks og ?kV sxh gh u ghaA vr % gj  ifj fLFkfr  esa 

 vkSj   d k ;ksx ges’kk gksxk A 

vr % � � �  � ,oa � � �  
 
 
mnkgj.k & ds r kSj  ij  ;fn  fd lh ij h{kk esa cPps d s lQy gksu s d h laHkkou k 6 0 izfr ’kr 
gS r ks bld k r kRi;Z ;g gqvk fd  vlQy gksu s d h laHkkou k 4 0  izfr ’kr  gSA 
vr % lQy gksu s d h izkf;dr k 
 � �� r Fkk vlQy gksu s d h izkf;dr k � � gksxhA  

blh izd kj  flDds d s mNky esa  d qy ifj .kkeksa d k ;ks x � � � ges’kk n ks gksxk  
D;ksafd  ifj .kke fpr  ¼Head½ vFkok iV  ¼Tail½ gksxk ;fn  ge  fpr  d s vku s d h 
izkf;dr k fu d kys r ks og 1 @2  gkxhA 
 d qy ifj .kke � ��� ��   vu qd wy ?kV u k � ��� 

            
 �
	



              r Fkk             �� � � 

	



�

	



 

fpj  izfr f"Br  fopkj  /kkj k esa izd `fr  d s iwoZ fu/kkZfj r  fu ;eksa ds vk/kkj  ij 
fu xeu kRed rd Z } kj k izkf;d r k d k fu /kkZj .k fd ;k t kr k gS blhfy;s bls xf.kr h; vFkok 
vewZr  ¼Abstract½ izkf;drk Hkh d gk t kr k gSA vfHkiz ;ksx fd ;s fcu k gh r d Z } kj k igys 
gh izkf;dr k ds fu /kkZj .k d ks iwoZ izkf;d r k d gr s gS ;g vo/kkj .kk la;ksx iz/kku  [ksyk sa 
t Sls ikalk Qsad u k] flDd k mNkyu k r Fkk r k’k ds iRr s fu d kyus ij  [kwc ykxw gks r h gSA 
  
fpj  izfr f"B r  mikxe d h viu h gh d qN ifj lhek;sa gS  t ks fd  fu Eu or ~ gSa & 

 ifj Hkk’kk esa le lEHkkoh 'kCn  vLi"V  gS ;kfu  ifj Hkk"kk esa ogh 'kCn  iz;qDr  fd ;k x;k 

gS ft ld ks ifj Hkkf"kr  dju s d k iz;kl fd ;k x;k gSA vr % bl ifj Hkk"kk esa gj  r F; d k 
lekos’k d j  pØ h; rd Z d ks LFkkfir  d j us d k iz;kl fd ;k x;k gS t ks fd  viu s vki e sa 
,d  n ks"k iw.kZ r d Z gSA 

 ;g leku  ifj fLFkfr ;ksa d h ekU;r k ij  vk/kkfjr  gS t c fd  ifj fLFkfr ;kW d Hkh Hkh ,d 

leku  u gha j gr h gSA 
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 ;fn  fofHkUu  ?kV u k;sa d s  ifj .kke vfu f’pr ] vlhf er  r Fkk vifj fer  gS r ks mu d k 

vkWd yu  d ju k vklku  u gha gksr k gSA 

 izkf;d r k d k lkaf[;d h; {ks= esa  iz;ksx fcu k voyk sd u ] vfHkiz;ksx r Fkk fu j h{k.k fd ;s 

fcu k ek= r d Z d s vk/kkj  ij  u gha fd ;k t k ldr k gSA 
28-4-2 lkaf[;dh; izkf;drk ¼Statistical Probability½ 
izkf;dr k d h bl vo/kkj .kk d ks lkisf{kd  vko`fr  ¼Relative Frequency½ ;k 
vu qHkkfod  ¼Emprical½ izkf;d r k Hkh d grss gSA ;g vo/kkj .kk fpj  lEHkr~ vo/kkj .kk d h 
Hkk¡fr  r d Z ij  vk/kkfjr  u  gks d j  vu qHkkfod  lead ks d ks ¼Emprical Data½ ,oa 
vfHkiz;ksxks RkFkk ij h{k.kksa ij  vk/kkfj r  gksr h gSA bl vo/kkj .kk d k fod kl fczfV ’k 
lkaf[;d hfon ksa } kj k vB kj goha r Fkk mUu hloha 'kr kCn h esa t hou  chek r Fkk O;kolkf;d 
chek esa gk su s okys  t ksf[keksa ls gksu  okyh gkfu  d s vu qeku  ds fo’ys"k.k g sr q fd ;kA 
 d Su s r Fkk d hfiax d s vuqlkj ] ^^ ;fn le vko’;d  ifj fLFkfr ;ksa ds vUr xZr  fd;sa 

x;s N Lor a= ij h{k.kksa esa  d ksbZ ?kVu k fu f’pr  : i ls  ckj  ?kfVr  gksr h gS r ks 
�

�
 

vu qikr  lQyr k d h lkis{k izkf;dr k d gyk;sxhA N d s vu Ur  d h vksj  izor̀  gksu s ij  
�

�
 

d h miyC/k lhek gh ,d  ckj  ds ij h{k.k d h lQyrk d h izkf;dr k gSA bls lw= : i esa 
fu Eu or ~ fu: fir  fd ;k t k ld r k gS & 

��	� � ���
���

�

�
 

 bl vfHk/kkj .kk d k eq[; lkj  ;g gS fd  ij h{k.kksa d s vu Ur  : i ls c<+u s ij 
lkis{k izkf;d r k fLFkfj r k d h vksj  izo`r  gksr h t kr h gSA mn kgj .k d s r kSj  ij ;fn  flDds 
d h chl mNky esa ckj g ckj  fpr  ¼H½ r Fkk vkB  ckj iV  ¼T½ vkr k gS r ks fpr  vku s d h 
izkf;dr k  0 -6  r Fkk iV  vku s d h izkf;dr k 0-4  gksxh ij Urq tSls ij h{k.kksa d h la[;k cM+h 
gksd j  vuUr  d h vksj  izor̀ gksr h t kr h gS r ks fpr  r Fkk iV  vkus d h izkf;dr k d h izo`fÙk 
0 -5  ds leku  gksu s yxr h gSA 
 lkisf{kd  izkf;d r k d h Hkh vUr Zfu fgr  lhek;sa gS t ks fd  fu Eu or ~ gSa& 

 lcls izeq[k leL;k ;k lhek bl izkf;d r k esa ;g gS fd  bl r F; d h t ku d kj h 

d ju k cM+k gh t fV y gS fd  ?kVu k d h izkf;d r k ij h{k.kksa d s n kSj ku  leku  j gh gS vFkok 
u ghaA 

 ij h{k.kksa d h vifj fer  ;k vu Ur la[;k viu s vki esa ,d  Hkzeiw.kZ fopkj  gksu s ds 

lkFk&lkFk vlHkao d h /kkj.kk Hkh gSA  

 bl izkf;dr k d k eku  iw.kZr ;k 'kq) u gha gksr k gS vfir q vu qHko r Fkk iz;ksxksa ij 

vk/kkfj r  gksu s d s d kj .k ;g vu qekur % lR; gksr k gSA 

 ;g izkf;dr k n h?kZd ky esa  ij h{k.kksa d s vu Ur d h vksj  izo`Ùk gksus ij  'kq)r k ds dj hc 

c< +r h t kr h gSA 
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28-4-3 fpj izfrf"Br rFkk lkaf[;dh; vo/kkj.kk esa vUrj & 
 fpj  izfr f"Br  fopkj /kkj k d s vUr Zxr  izkf;d r k d k fu /kkZj .k fu xeu kRed  rd Z’kkL= 
d s ek/;e~ ls fd ;k t kr k gSA blfy, bls iwoZ izkf;dr k ¼A Priori½ izkf;d r k Hkh d gr s 
gSA blds foij hr lkaf[;d h; ;k lkisf{kd fopkj /kkj k ds vUr xZr  izkf;dr k vku qHkkfod 
lead ks ds vk/kkj  ij  ij h{k.kksa } kj k fu /kkZfj r  d h t kr h gS ft lls bls mÙkj or hZ ¼A 

Posteriori½ ;k vku qHkkfod  ¼Empirical½ izkf;d r k Hkh d grs gSA n ksu ks fopkj  /kkj kvksa 
esa vU; vr aj  fu Eu or~ gSa & 

 iwoZ fpj  izfr f"B r~ fopkj /kkj k rdZ ij  r Fkk lkaf[;d h; fopkj /kkj k vkuqHkkfod  fu "d "kksZ 

ij  vk/kkfj r  gSA 

 iwoZor hZ fopkj  /kkj k la;ksx iz/kku [ksyksa ¼flDd k] ikalk] r k’k vkfn ½ d s {ks= r Fkk 

lekL;kvksa ij  iz;ksx gksr h  gSA t cfd  mÙkj or hZ izkf;d r k chek] O;olk;] t hou  ej .k 
r kfyd kvksa r Fkk vU; {ks=ksa esa iz;qDr  gksr h gSA 

 iwoZ izkf;dr k esa fd lh ?kV u k d s ?kfVr  gksu s ds leLr  ifj .kkeksa d h iwoZ lwpu k ;k 

t kud kj h gksr h gSA ogha mÙkj or hZ izkf;d r k esa 'kq) eki gsr q vf/kd kf/kd  ij h{k.k vifj gk;Z 
gSA 

 O;ogkj  r Fkk v/;;u  esa n ksu ks mi;ksxh gSa D;ksafd  iwoZor hZ izkf;d r k ij h{k.kksa ls iwoZ d h 

izkf;dr k ¼P1½ gksr h gSA ogha mÙkj or hZ ij h{k.kksa ds i’pkr ~ d h izkf;dr k gksr h gS ¼P2½A 
vkt  d h mÙkj  izkf;dr k vku s okys le; d h iwoZ izkf;d r k gksxhA 
28-4-4 izkf;drk dh O;fDrfu"B ¼Subjective½ vo/kkj.kk & 
 bl fopkj /kkj k ;k mikxe d s iz.ksr k ÝSd  jSels u ked  xf.kr K ft Ugksus viu h 
iqLr d  xf.kr h; RkFkk vU; r kfdZd  fucU/kksa d s vk/kkj  ¼Foundation of 

Mathematical and Other Logical Essays½ d s ek/;e ls bl fopkj /kkj k d k 
izfr iknu  fd ;k ftls d wieSu ] fj pkMZxqM r Fkk fy;ks u kMZ lSost  us xfr  izn ku d hA ;g 
izkf;dr k fdlh ?kV u k ds izfr miyC/k ;Fkk lEHko lk{;ksa ¼Evidences½ ,oa fd lh 
O;fDr  ds fo’okl d s vk/kkj ij  vkfJr gksr h gSA mn kgj .k ds r kSj  ij  fd lh ij h{k.k } kj k 
?kqM+n kSM+ esa fd lh ?kksM+s d h lQyr k gsr q fu /kkZfj r dj  n sxk ij Ur q ,slk dj rs gq;s og ml 
?kksM+s d h fiNyh n kSM+ksa d k  fj d kMZ] lsgr  vU; t kud kj ksa d s fopkj  r Fkk ?kk sM+s  d h u Ly 
vkfn  lk{;ksa d ks Hkh lKku  esa ysxk ;g izkf;d r k   ^^fd lh O;kfDr  fo’ks"k d h vius 
izklafxd  vu qHko ij  vk/kkfj r  fd lh laEHkko; ?kVu k esa fo’okl d h vfHkO;fDr  d h eki 
gSA^^  
izkf;dr k d h ;g fopkj /kkjk vR;kf/kd  O;kid  ,oa yks p’khy gS r Fkk ;g ogk W Hkh  iz;qDr 
gksr h gS t gkW ij  oLr qfu "B lead  ¼Objective Data½ miyC/k u gha gksr s gSA  ij Urq bl 
fopkj /kkj k d h Hkh viu h gh lhek;sa gSa D;ksafd  O;fDr;ksa d s vu qHko] ewY;ksa] fo’okl vkSj 
O;ogkj  esa fHkUu r k bld h lkFkZdr k ij  ,d  cM+k iz’u fpUg vkj ksfir  d jr k gSA 
 
28-4-5 izkf;drk dh vfHkxg̀h;rk ¼Axiomatic½ vFkok vk/kqfud n`f"Vdks.k & 
bl vfHk/kkj .kk d k fod kl : lh fo} ku  ,0  ,u0  d kWYeksxksj kso u s 1 9 33  esa viu h izd kf”kr 
iqLr d izkf;d r k ds vk/kkj  ¼Foundations of Probability½ d s izd k’ku  d s ek/;e~ ls 
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fd ;kA bl fopkj/kkj k d s vUr xZr  izkf;d r k d ks ,d iw.kZr ;k u ohu  : i] ;kfu leqPp; 
Qyu  ¼Set Function½ d s ek/;e ls izLr qr  fd ;k x;kA ;g fl)kUr  iw.kZr ;k xf.kr h; 
fl)kUr  gS r Fkk blds vUr xZr  izkf;d r k d ks lqfu f'pr gksd j  ifj Hkkf"kr  u gha fd ;k t kr k 
vfir q dqN Loa;fl) vfHkx`ghr ksa ¼Axioms½ ;k ewy Hkwr  lwfDr ;ksa ¼Basic Postulates½ 
d s vk/kkj  ij  izkf;d r k d k fu /kkZj .k fd ;k t kr k gS t ksfd  fu Eu or ~ gSa& 

 fd lh ?kVu k A d h izkf;dr k ��	� “kwU; ls ,d  d h lhek d s e/; gksr h gS ;kfu                                      

� � ��	� � � 
 lEiw.kZ izfr n’kZ lef"V  ¼Sample Space½ d h izkf;d r k ,d  gksr h gSA ;g fd lh 

?kV u k d s leLr  ifj .kkeksa d ks fu : fir  djr k gS vFkkZr  ���� � �] t gkW  n Lor aU= 

?kV u kvksa d k leqPp; gS ;kfu 
                  � � ��	� �
� �    ��� 

 ;fn  A r Fkk B ij Lij  viot hZ ¼Mutually Exclasive½ vFkkZr  vla;qDr  ?kVu k;sa g Sa 

r ks A ;k B d s ?kV u s d h izkf;d r k fu Eu  gksxhA 
��	 � �� � ��	� � ���� 

 blh izd kj  A r Fkk B d s lkFk&lkFk ?kVu s d h izkf;d r k fu Eu  gksxh& 

��	 � �� � ��	�� ���� 
 vk/kqfu d  mikxe ds vUr xZr  izkf;d r k ds lw= : i dh O;k[;k fu Eu or~ r j hd s ls 
d h t k ld r h gS & 
 ;fn  fd lh ;kn `fPNd  vfHkiz;ksx d s n le lEHkO; ifj .kke gks r ks izfr n ’kZ lef"V 

S esa n izfr n ’kZ fcUnq gksxsa r Fkk izR;sd  fcUnw d s ?kV u s dh izkf;d r k 
	

�
 gksxhA  

     ;fn  ?kV u k A d s m izfr n’kZ fcUn q gks r ks A d s ?kfV r  gksu s d h izkf;d r k  

��	� �
�

�
�

�

�
�

�

�
��    �������� �

�

�
 

vr %   ��	� �
����

����
�

����

�
  

  
var r % izkf;d r k d s leLr  mikxe ,oa vo/kkj .kk d s v /;;u  ls ge fu "d "kZr% ;g 

d g ldr s fd izR;sd  vo/kkj .kk d h viu h [kwfc;kW r Fkk [kkfe;kW gSA vr% leL;k d s 
Lo: i ds vu qlkj  izkf;dr k d s ifj d yu  gsr q mi;qDr k fopkj /kkj k ds p;u  ds lEcU/k esa 
foosd iw.kZ fu .kZ; ysu s iM+r sa gSSA 
 
28-5 x.ku fØ;k dh izeq[k izfof/k;kW  
 
izkf;dr k d h eki vFkok ifj d yu  dj rs gq;sa gesa d qN egRoiw.kZ lgk;d  x.ku  fØ ;kvksa 
d k v/;;u  dj u k vfr  vko”;d  gks t kr k gS D;ksfd  izkf;dr k d ks ,d  vu qikr  ;k fHkUu 
d s : i esa O;Dr  dj u k gksrk gS ft lds fy;s  va’k ¼Numerator½ vFkkZr  ?kVu k d s ?kfV r 
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gksu s d h vuqdwy ifj fLFkfr ;kW r Fkk ?kVu k d h lHkh laEHkkO; ifj fLFkfr ;ksa ds d qy la[;k 
;kfu  gj  ¼Denominator½ fu f’pr  dj u k vko’;d gksr k gSA vr % blds fy ;s d qN 
ewyHkwr  x.ku k izfof/k;ksa t Sls Ø ep;] lap;] Ø exqf.kr  vkSj  x.ku k ds ewy fu;eksa d h 
t kud kj h vifj gk;Z gS t ks f d  fu Eu or ~ gSa & 
 
28-5-1 Øexqf.kr ¼Factorial½ &  
,d  ls ysd j  fd lh fn ;s x;s /ku kRed  iw.kkZd  �n� r d  ds leLr  iw.kkZd ksa d k xq.ku Qy 
n d k Ø exqf.kr  d gykr k gS r Fkk bls ges’kk voj ks gh Ø e ¼Decending Order½ esa 
fy[kk t kr k gSaA mn kgj .kkFkZ & 

� � ����  ����  !���  "�    ��"�!��	 
# � #�$���%���"�!�� � ��"!� 

� � � 
 
28-5-2 vk/kkjHkwr izes; & 
bl iz;ksx d ks x.ku k d k ewy fl)kUr  Hkh d grs gSa blds vu qlkj  ;fn  fd lh d k;Z d ks 
d jus d s m r j hd sa gks vkSj  ;fn  bu esa ls fd lh Hkh ,d r j hd sa ls d k;Z gks t kus ij  fd lh 
n wljs d k;Z d ks n r j hd ksa ls  fd ;k t k lds r ks mu  n ks u ksa d k;ksZ d ks ,d  lkFk iwj k d j us ds 
d qy rj hd ksa d h la[;k &� � �& gksxhA  
 mn kgj .k d s r kSj  ij  N% igyw ok ys n ks  ikls y s d j  mNkys t k;s r ks lHkh laHkkfor  
ifj .kke  
� � � � "� gksxsa  r Fkk ;fn  r hu  ikls mNkys t k;s r ks laHk kfor  d qy ifj .kke           
� � � � � � !�� gksxsa A  
 

mnkgj.k 1&  eqEcbZ ls iwuk t ku s ds ;fn  u kS j kLrs gSaA ,d  vkn eh fdru s rj hdksa ls eqEcbZ 
ls iwu k t k ldr k gS vkSj  fd lh vU; j kLr s ls ykSV  ld r k gSA 

gy & eqEcbZ ls iwu k t kus d s j kLrs ¾ 9  
iwu k ls eqEcbZ vkus d s j kLr s ¾ 8   
¼D;ksafd  ft l j kLrs t kr k gS ml j kLr s ls  okil u gha t k;sxk½ 

      vr % vku s&t kus d s r j hd s � ' � # � $!  
 
mnkgj.k 2 & fn Yyh ls y[ku Å  t kus d s fy, 1 5  cl gj  fn u  pyr h gSaA ,d  ;k=h 

fn Yyh ls y[ku Å  t kr k gS r Fkk iqu % okil vk t kr k gSA Kkr  d hft ;s 
fd  og n ksu ksa r j Q d h ;k=k fd r us r j hd kaas ls iwj h d j ld r k gS\ 
1 - ;fn  og fd lh Hkh cl ls ykSV &Qsj  d jsaA 
2 - ml cl ls okil u  ykSVs ft lls x;k gksA  
3 - mlh cl ls ykSV s ft lls og x;k FkkA  

gy & 1- d qy cl lsok;sa 1 5  gS r Fkk fn Yyh ls y[ku Å  t kus d s 15  r Fkk okil 
ykSV us d s Hkh 1 5  gh r j hd sa gSaA vr % d qy rj hd s � �% � �% � !!%  
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2 - ;fn  og mlh cl ls ykSV s ft lls x;k r ks ykSV u s ds r j hds ��!  �� �

�� 
gksxsa t cfd  fn Yyh ls y[k u Å  t kus d s r j hdsa 1 2  gksxsaA vr % d qy rj hd s  
     �! � �� � �"!  
4 - bl ifj fLFkfr  esa t ku s ds 1 2 r Fkk okilh d k 1 gh r j hd k gSA vr % dqy 

r j hd s �! � � � �! 
 
28-5-3 Øep; ¼Permutation½ ,oa lap; ¼Combination½ & 
 Ø ep; d k 'kkfCnd  vFkZ gS j pu k ;k fod kl dj u kA t c fu f’pr  bZd kb;ksa ;k 
oLr qvksa d ks ,d  fu /kkZfjr  Ø e esa foU;kflr  fd ;k t kr k gS r ks mls Ø ep; d grs gSA 
Ø ep; ls r kRi;Z mu  leLr  Ø eksa ls gS ft lesa gesa n h  gq;h oLr qvksa A, B r Fkk  C d s 6 
Ø ep; izkIr  gksxsa t ksfd  fu Eu or~ gSa& 
 I   II   III   Ø ep; 
 A   B   C   ABC 

 A   C   A   ACA 

 B   A   C   BAC 

 B   C   A   BCA 

 C   A   B   CAB 

 C   B   A   CAB 
 ogha lap; d k vFkZ ;g gksr k gS fd  Ø e d ks /;ku  j[ks fcu k fu f’pr  oLr qvksa ds 
oxksZ ls gS vFkkZr lap; ls r kRi;Z mu  oxksZ ;k p;u ksa ls gS t ks n h x;h oLrq �n� esa ls 
d qN �r� ;k lHkh  d ks ,d  lkFk ysd j  cu rs gSaA  t Sls r hu  oLr qvksa A, B r Fkk  C d s ek= 
,d  gh lap; ;kfu  ABC izkIr  gksxkA Ø ep; rFkk lap; d ks fu Eu  mn kgj .k d h 
lgk;r k ls vkSj  Hkh vf/kd  Li"V  fd ;k t k ldr k gSA 
mnkgj.k 3 & r hu  iqLr d ks A, B r Fkk  C d ks n ks&nks d s fd ru s Ø ep; r Fkk lap; ds 

: i esa fy[k ld rs gS\ 
gy & Ø ep;ksa d h la[;k N% r j hd ksa ls f y[kh t k ldr h gS t ksfd  AB, BA, BC, 

CB, CA, AC ogha lap ; d s r hu  gh la;ksx cu sxsa A t ksfd  AB, AC, BC 

r Fkk  BA, CA, CB 
28-5-4 Øep; rFkk lap; lEcU/kh lw= & 
 ;fn  n h gq;h bZd kbZ;ksa d h la[;k vf/kd gksr h gS r ks Ø ep; r Fkk lap; gsr q lw=ksa 
d k iz;ksx d ju k iM+r k gSA ,oa ;fn  n vleku  oLrqvksa esa ls r oLr qvkas d s Ø ep; r Fkk 
lap; d s eku  fu Eu or ~ lw=ksa  ls Kkr  fd ;s t k ld rs gSa& 

 Ø ep; % ��� �
��

������
 ,          lap;    �(� �

��

���������
  

mij ksDr  lw=ksa d h enn  ls Ø ep; RkFkk lap; ds e/; lEcU/k d ks fu Eu  r j hds ls 
LFkkfir  fd ;k t k ldr k gS& 

��� � �(� � )      ;k        ��(� �
���

��
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mnkgj.k 4& 4  iqLrd ksa ds r hu&r hu  d s lap; RkFkk Øep; fd rus r j hd ks ls O;Dr  fd;s 
t k ldrs gSa\ 

gy & lap;ksa d h la[;k �( �
��

������
�

���
�	

	��
�	
� � 

      Ø ep;ksa  d h la[;k �� �
��

������
�

���
�	

	�
� !� 

 
28-5-6 Øep; lEcU/kh fu;e & 
 fu;e ¼1½ n fofHkUu  oLr qvksa esa ls r oLr qvkas d k ,d lkFk ysdj  cu k;s t kus okys 

Ø ep;ksa d h la[;k fu Eu  izd kj  ls gksxhA  

            ��� �
��

������
   ( t gkW ) � �) 

 
miizes; & ;fn  lHkh oLrqvksa d ks ,d  lkFk ysd j  n Ø ep; cu k;s t k;s r ks Ø ep;ksa d h 

la[;k fu Eu  gksxh & 

         ;gkW  ) � �]  ��� �
��

������
�

��

��
� �  

 
mnkjgj.k 5 & 8  lhV ksa okyh feu h cl esa 4  ;k=h fd r us izd kj  ls cSB  ld rs gSa\ 
 
gy & ;gkW ij   ) � �������� � # 

vr % #�� �
��

������
�

��

��
�

�����������
�	

���
�	
� ��#� 

 
mnkgj.k 6 & �SQUARE� “kCn  d s lHkh v{kj ks ls fd ru s Ø ep; cu  ldr s gSaA 

1 - ,d  le; esa lHkh v{kj ksa d ks ysd j    
2 - ,d  le; esa r hu  v{kj ksa d ks ysd j   
3 - ,d  le; esa lHkh v{kj ksa d ks ysd j  ;fn   ln So vkjEHk esa  vk;s  r Fkk 

E gesa’kk v ar  esa v k;s \ 
gy & 1 - �SQUARE� esa 6  fofHkUu  v{kj  gSa ;gkW ij  lHkh v{kj ksa d ks ysu s ij  � � � 

r Fkk ) � � gksxkA vr % Ø ep;  

��� �
� ��  �� �

� 

� 
�

� � % � � � " � ! � �

�
� $!� 

       2 - r hu  v{kj ksa d ks ysu s ij  � � � r Fkk ) � " gksxkA  vr % Ø ep; 

�� �
� ��  "� �

� 

" 
�

� � % � � � " � ! � �

" � ! � �
� �!� 

3 - S ds ln So vkj EHk r Fkk E d s gesa”kk var  esa j gus ij  ¼6 &2 ½ ¾ 4  v{kj ksa ds 
Ø ep; cu ku s gksxsa ;gk W ij  � � � r Fkk ) � � gksxkA  vr % Ø ep; 
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��� �
� ��  �� �

� 

� 
�

� � " � ! � �

�
� !� 

fu;e 2- ;fn  n oLrqvksa esa  ls d qN oLrq;sa vkil esa ,d  leku  r ks Li"V  gS fd mu ds 
Ø ep;ksa d h la[;k �  ls  d e gksxhA  

tSls mnkgj.kkFkZ n oLr qvksa esa ls P oLr q;sa iw.kZr ;k ,d  gh leku  ,oa ,d  gh r j hd ksa d h 
gSaA q oLr q;sa iw.kZr ;k ,d  leku  ysfd u  vU; izd kj  d h gSaA 'ks"k oLr q;sa fHkUu  
izd kj  d h gSaA r ks ,slh n ’kk esa n oLr qvksa d s Ø ep;ksa d h la[;k fu Eu lw= ls 
Kkr  d h t k ld r h gS & 

   Ø ep;ksa d h la[;k �
��

������
 

mnkgj.k 7& fu Eu  'kCn ksa d s v{kj ksa d ks fd r us izd kj  ls fy[kk t k ld r k gS \ 
i. TRIANGLE       ii. STATISTICS 

iii.      COMMITIEE    iv.  UTTRAKHAND  

gy & TRIANGLE  e sa  vkB  v{kj  gS r Fkk  lHkh v yx&vyx izd kj  d s gSaA v r % ;gkW 
� � � r Fkk ) � " gksxk , slh n ’kk esa Ø ep;ksa d h la[;k  

#�� �
# �#  #� �

# 

� 
�

# � $ � � � % � � � " � ! � �

�
� ��"!� 

ii.    STATISTICS  esa d qy 1 0  v{kj  gSa blesa 3S, 3T r Fkk  2I gSa r Fkk vU; v{kj 
vleku  izd kj  ds gSA ,slh n ’kk esa n =10, P = 3, q = 3 r Fkk  r = 2 r Fkk Ø ep;ksa d h 
la[;k fu Eu  gksxh & 

� 

� � ) 
�

�� 

" " ! 
�

�� � ' � # � $ � � � % � � � " � ! � �

" � ! � � � " � ! � � � ! � �

� %���� 
iii. COMMITIEE esa 9  v{ kj  gSa ft lesa 2 M, 2 T r Fkk  2E gS r Fkk ckd h 

v{kj  vleku  izd kj  ds gSaA  vr % Ø ep;ksa d h la[;k fu Eu  gksxh&
� 

� � ) 
�

' 

! ! ! 
�

' � # � $ � � � % � � � " � ! � �

! � � � ! � � � ! � �
� �%"��

iv. UTTRAKHAND  esa  1 0  v{kj  gSa ft lesa 2 T r Fkk  2 A gSA vr % 
Ø ep;ksa d h la[;k fu Eu  gksxh & 
� 

� � 
�

�� 

! ! 
�

�� � ' � # � $ � � � % � � � " � ! � �

! � � � ! � �

� '�$!��
fu;e 3 & n vlku  oLr qvksa esa ls r oLr qvkas d ks ysd j cu k;s x;s Ø ep;ksa dh la[;k 

fu Eu  izd kj  ls fu d kyh t k ldr h gSA ;fn  izR;sd  oLrq r ckj  n ksgj k;h 
t k;s & 

 igyk LFkku  n r j hd ksa ls Hk j k t k;sxk] n wlj k Hkh n rj hd ksa ls Hkj k t k;sxk u  fd   
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¼n-1½] r hlj k] pkSFkk vkfn LFkku  Hkh n rj hd ksa ls Hkj s t k;sxsaA vr % r LFkku  
 � 
 �
    � r j hd ksa ls  Hkj s t k ld r s gSA bl n ’kk e sa  Ø ep;ksa d h d qy la[;k 
� 
gksxhA  
mnkgj.k 8 & 6 eSMyksa dks 4  f[kykfM+;ksa eas fd l izd kj ckWV k t k ldr k gS \ (i) ,d 

f[kykM+h d ks ,d gh eSMy feysaA (ii) fdlh Hkh f[kykM+h d ks lHkh eSMy 
fn ;s t k ldrs gSaA  

gy & (i)  6 eSMyksa d k 4  f[kykM+h esa ckWV u s d h O;oLFkk esa � � � r Fkk ) � � 
gksxkA vr % bl n ’kk esa Ø ep;  

��� �
� ��  �� �

� 

! 
� "�� 

   ;kfu  igys  f[kykM+h d ks  6  r j hd ks ls n wlj s d ks 5  r j hd ks ls r hlj s d k 4  rj hd ks ls 
r Fkk pkSFks d ks 3  r j hd ks ls eSMy ckWV k t k ld r k gSA 
  

(ii) ;fn  fd lh Hkh f[kykM+h d ks lHkh eSMy ckWV s t k;s r ks bl n ’kk esa ig ys]  
n wljs] r hlj s] pkSFks lHkh d ks 6  r j hd ks ls eSMy fn;s t k ld rs gSA vr % Øep;ksa d h 
la[;k � � � � � � � gksxhA ;kfu  � � � r Fkk ) � �] Ø ep; � 
� � �� �

�!'� 
28-5-7 lap; lEcU/kh fu;e &  
fu ;e 1- n vleku  oLrqvksa esa ls r oLr qvksa d ks ,d  lkFk ysd j  cu k;sa x;s lap;ksa d h 

la[;k �(� ;k 
�

�
 lad sr  } kj k O;Dr  d h t kr h gSA 

vFkkZr  ��� � �(� � )     ;k �(� �
���

��
 

;kfu  �(� �
��

��������
 

mnkgj.k 9 & 16 f[kykfM+;ksa esa ls ,d  gkd h d h Vhe fd rus r j hd s ls p;u  d h t k 
ldr h gS\ 

(i)  ,d  fof’k"B  f[kykM+h d ks ln So 'kkfey d ju k gksA 
(ii) ,d  fof’k"B  f[kykM+h d ks d Hkh Hkh 'kk fey u gha d j u k gSA 

gy & 16 f[kykfM+;ksa esa ls  gkd h d h V he ;kfu  11  f[kykfM+;ksa d k p;u  16(		 r jhd ks 
ls gks ld r k gS ;kfu  � � �� r Fkk ) � �� vr % r j hds ;k lap;  

��(		 �
�� ���  ��� �� 

�
�� 

�� % 
� �"�# 

   (i)  ,d  fof’k"B  f[kykM+h d s ln So p;u  ls 
� � ���  �� � �%  ,oa  ) � ���  �� � �� 

vr % dqy r j hdsa �%(	� �
	��

�	��	���	��
� ���� 

(iii) ,d  f[kykM+h d k d Hkh p; u  u  d jus ij  � � �% r Fkk ) � �� vr % 

r j hd s �%(		 �
	��

�	��		��		�
�

	��

		���
� �"�% 
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mnkgj.k 10 & ,d FkSys esa 5  lQsn  4  d kyh r Fkk 3  yky xsan  gSA fu Eu  xsn sa d ks 
fd ru s r j hd ksa ls fu d kyk t k ldr k gS \ 
(i)       d ksbZ Hkh 5  xsn saA
(ii) 3  lQsn  xsan A
(iii) 2  d kyh xsan A
(iv) 3  lQsn  2  d kyh ,oa 1  yky xsan A

 
gy & FkSys esa d qy 1 2  xsan s gSa vr % 

(i) 5 xsan  �!(� r j hd ks ls fu d kyh t k ldr h gSa vFkkZr  &

�!(� �
	
�

���	
����
�

	
�

����
� $'!  

(ii) 3 xsan  %( r j hd ks ls fu d kyh t k ldr h gSa ;kfu

%( �
��

������
�

��

�
�
� ��  

(iii) 2 d kyh xsan  �(
 rj hd ks ls fu d kyh t k ld r h gSa ;kfu ��
 �
��


�
�
� �  

(iv) 3 lQsn ] 2  d kyh r Fkk 1  yky xsan  fu d kyu s d s r j hd s &
   %( � �(
 � !(	 � �� � � � ! � �!�  

fu;e 2 & lap;ksa esa vu qiwfr Z ¼Complementarity½ d h izo`fRr  gksr h gS vFkkZr  & 
            �(� � �(���      ;k    �(� � �(� � � 

pwWfd  �(� �
��

��������
 

 �(��� �
��

����������������
�

��

��������������
�

��

��������
 

fu;e 3 & n oLr qvksa ls l Hkh laHkkO; lap;ksa d h d qy la[;k !�  � gksr h gSA 
         pw Wfd  izR;sd  oLr q d ks n ks r j hd ks ls pqu k t k ldr k gS ;k r k mld ks p;u 
fd ;k t k;s ;k fQj  mls NksM+ fn ;k t k;saA izR;sd  oLr q d s n ks r j hd s vU; oLr q ds n k s 
r j hd ks ls lEc) gSA 
        blfy;s n oLr qvksa  d s p;u  ds r j hd ksa d h la[;k 
                   ! � ! � ! �   � � !� gks xh ij Urq blesa ,d  ifj fLFkfr 
,slh Hkh 'kk fey gS ft lesa izR;sd  oLr q d ks NksM+ fn ;k t k;sA vr % lap;ksa d h d qy la[;k 
!�  � gksxhA  
     lap;ks a d h la[;k fu Eu  oSd fYid  j hfr  ds ek/;e ls Kkr  d h t k ldr h gS & 

�(	 � �(
 � �( � �(� �     ��(� � !�  � 
mnkgj.k 11 & ,d  O;fDr d s 7  fe= gSa mu esa ls , d  ;k vf/kd  d ks og j kf= Hkkst  ij 
fd ru s r j hd ksa ls vkeaf=r  d j  ldr k gSA 
gy &  1 ;k vf/kd  d s p;u  ds r j hds d h la[;k � !�  � � �!$ 
        oSd fYid  j hfr  & $(	 � $(
 � $( � $(� � $(� � $(� � $(� 
                     � $ � !� � "% � "% � !� � $ � � � �!$ 
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28-6 izkf;drk esa iz;qDr 'kCnkoyh ¼Terminology½  
 
izkf;dr k ds ifj d yu  r Fkk lEcfU/kr  izesa;ksa d s v/;;u  dj us ls iwoZ d qy egRoiw.kZ 'kCn k sa 
,oa izfØ ;kvksa d h t kud kj h vfr  vko’;d  gSA  
 
;kn`fPNd vfHkiz;ksx ¼Random Experiment½ & ;g og ij h{k.k ;k vfHkiz;ks x gksr s 
gSa ft uds lHkh laEHkkO; ifj .kke la;ksx ¼Chance½ ij  fu HkZj djr s gS r Fkk fd lh Hkh 
ifj .kke d h fu f’pr kiwoZd  Hkfo";ok.kh u gha d h t k ld r h gSA mn kgj .kkFkZ ,d  lar qfyr 
ikls d ks Qsad us ij  d ksbZ lh Hkh la[;k vk ldrh gSA ft ld s ckjs esa fu f’pr kiwoZd 
Hkfo";ok.kh u gha d h t k ld r h gSA ;g iwj h r j g la;ksx ij  fu HkZj  gSA blh izd kj  lqMkSy 
flDdsa d h mNky r Fkk r kjk d h xÏh ls iRRkk [khapu k ;kn `fPNd vfHkiz;ksx d k mn kgj .k 
gSA 
?kVuk & fd lh Hkh ij h{k.k ;k vfHkiz;ksx esa  laEHkkO; ifj .kkeksa es sa ls  izR;sd  ifj .kke d ks 
?kV u k d grs gSa mnkgj.kkFkZ & flDds d ks mNkyu s ij n ks ?kV u k;sa fpÙk ¼Head½ ;k in 
¼Tail½ gks ld r h gSA 
lelEHkkoh ?kVuk &;fn  n ks ;k vf/kd  ?kV u kvksa d s ?kfV r  gksu s d h leku  lEHkkou k 
izkf;dr k gks r ks mUgsa lelEHkkoh ¼Equally Likely Events½ d gr s gSa % t Sls & flDd s 
d h mNky esa fpÙk ¼H½ ;k  ¼T½ vku k lelEHkkoh ?kV u k ds mn kgj .k gSA 
ljy rFkk fefJr ?kVuk &fd lh ij h{k.k ds ,d y laHkkO; ifj .kke d s : i esa lj y ;k 
izkj fEHkd  ?kVu k d gr s gSa bls vU; ?kVu kvksa d s la;kst u  d s : i esa mifoHkkf t r  u gha 
fd ;k t k ld r k gS] t Sls & ,d  ikls d h Qsad  fd lh ,d  vad  d k vku k] flDds d h 
mNky esa fpÙk vku k] r k’k d h xMM~h esa ls ,d  ckn ’kkg [khapu k vkfn A 
 ogha n ks ;k vf/kd  ?kV u k;sa t c ,d  lkFk ?kV r h ;k la;qDr  : i ls ?kfVr  gksr h gS  
r ks mls la;qDr  ?kV u k d gr s gSaA t Sls & ,d  FkSys e sa  5  d kyh r Fkk 4  lQsn  xsa n  gS ;fn 
n ks&n ks xsan  n ksckj  fu d kyh t k;s r ks ;g izfØ;k fefJr  ?kVu k d s vUr xZr  vk;sxh] ;fn 
n ks lj y ?kVu kvksa d k ,d lkFk ?kfV r  gksu kA  tSls & ykHk d h xMM~h ls ,d  ,d  d jds 
n ks xqyke ds iÙks [khps t k;s r ks igyk xqyke d k iÙkk gksxk lj y ij Urq iÙkk xqyke d k 
gksu k fefJr  ?kV u k ds vUr xZr  vkr k gSA 

 Lora= ,oa vkfJr ?kVuk;sa & t c d Hkh n ks ?kV u k;sa bl izd kj  ls ?kfV r  gksr h gS fd  

,d  ?kV u k d k izHkko nwlj h ?kVu k ij u gha iM+r k gS r ks os Lora= ?kV u k esa gksr h gSA ,d 
ikls d ks n ks ckj  Qasd us ;k flDd s d ks n ks ckj  mNkyu s ij  izR;sd  ckj  d s laHkkfor  
ifj .kke ,d  nwlj s ls Lor a= gS ;fn  r k’k d h xMM~h ls fd lh iÙks d ks [khapdj  okil 
xMM~h esa j [kk t k;s ,oa iqu% iÙkk [khpk t k;s r ks ifj .kke vkil esa Lor a= gksxs a  
 ij Urq t c ?kVu kvksa d s ifj.kke iwoZ esa ?kfV r  ?kVu k d s ifj .kkeksa ij  fu HkZj  djr s 
gksa r ks ,slh ?kVu kvksa d ks Hkzkfer  ?kV u k;sa d grs gS ;fn  r k’k d h xMM~h ls fcu k okil 
fd ;s n ks iÙks fu d ys t k;s r ks n wljs iÙks d k ij h.kke fu d kys x;s igys iÙks ij  fu HkZj 
d jsxk  
A ds izfr  B Lora= ?kV u k gksxh ;fn  P(B/A)=P(B)  

;fn  A vkSj  Bz vkfJr  ?kVu k;s gS r ks B d h izfr cfU/kr  izkf;dr k  
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���*	� �
�����

����
  

ijLij viothZ (Exclusive) ?kVuk;s & ;fn  n ks ?kV u k;sa ,d  lkFk fd lh ij h{k.k e sa 
?kfV r  u gha gksr h gS r ks og viot hZ ?kVu k;sa d gykr h gSa t Sls ,d  flDds d h mNky esa 
,d  lkFk fpÙk r Fkk iV ugha vk ld r k gS vr% fpÙk ;k iV  vku k viot hZ ?kVu k;sa gSa 
blhfy;s viot hZ ?kVu kvksa d s lkFk lkFk ?kfV r  gksu s d h izkf;dr k 'kwU; gksr h gS 
;fn  ���	 � �� � � ¼	 vkSj�� ds lkFk ?kV us d h izkf;dr k½�
 ,oa ��	 � �� � ��	� � ���� ¼	 ;k � ds ?kV r  gksu s d h izkf;dr k½�
vfrO;kih ?kVuk;sa (Overlapping or Compatible) - ;fn  ,d  ?kVu k d k va’k 
n wlj h ?kVu k ds lkFk fd lh va’k d s lkFk ?kfVr  gks t k;s r ks ;g ?kVu k vfr O;kih ?kV u k;sa 
d gykr h gS mnkg.kkFkZ %& r k’k d h xM~Mh ls ,d  iku  d k iÙkk r Fkk ,d  csxe [khapu k 
,d  vfr O;kih ?kV u k gS D;ksafd  ,d  iku  d k iÙkk csxe  Hkh gks ld r k gS bl ifj fLFkfr  esa 
iku  ds iÙks ;k csxe [kha p u s d h izkf;dr k fu Eu  gksxh] 
   ��	 � �� � ��	� � ����  ��	 � ��  
fu'’ks"k ?kVuk;s ��������	
��	
����&� fd lh ;kn `fPNd  ij h{k.k ds lHkh laEHkkO; 
ifj .kkeksa lfEefyr  dj  fu’’ks"k ?kVu k;sa d gykr h gS ,d  lqMkSy flDd s ds mNky esa n ksgh 
lEHkkO; ifj .kke fpr  r Fkk iV  gksrs gS vr % mDr ij h{k.k esa n ks gh fu ’’ks"k ?kVu k;sa  gS blh 
izd kj  ikls d h Qsad  esa 6  f u ’’ks"k ?kV u k;s gksr h gSA�

vuqiwjd ?kVuk;sa  ������
�
����� �	
�� & fd lh Hkh ij h{k.k esa  vu qdwy 
ifj fLFkfr ;ksa d h la[;k ?kVu k�	�} kj k O;Dr  d h t kr h gSA r Fkk bl vfHkiz;ksx esa  izfr dwy 
ifj fLFkfr ;ksa d h la[;k A d h vu qiwjd  ?kV u k 	� d gyk;sxh n ksu ksa A r Fkk 	� ij Lij 
viot hZ r Fkk lkewfgd  : i ls fu ’’ks"k ?kVu k;sa d gyk;sxh r Fkk mu d h izkf;dr k d k ;ksx 
gksxk A  
     ��	� � ��	�� � �

izfrn'kZ lef"V ������
� ����
� - fdlh ikn `fPNd  vfHkiz;ksx d s lHkh  laEHkkO; 
ifj .kkeksa d k leqPp; ���+� izfrn ’kZ lef"V  d gykr k gS bls , ls fu: fir  dj rs gS ;g 
fd lh ij h{k.k ds lHkh fu ’’ks"k ?kV u kvksa d k lewg gS r Fkk bld k izR;sd  fof’k"V ifj .kke 
izfr n’kZ fcUn q d gykr k gSA lad sr  ds r kSj ij  ;fn  	
������ ;fn  fdlh ij h{k.k ds 
laEHkkO; ifj .kke gS r ks izfrn ’kZ lef"V   � � �	
� - - - - � ���
Ikzfr n’kZ fcUnqvksa d h la[;k d ks ��,� ls izn Zf’kr  dj rs gSaaA  
28-7 izkf;drk dk ifjdyu  
 
Ikzkf;d r k ifj d yu  gsr q fu Eu  pj .k gSa & 
fd lh ;kn`fPNkd  vfHkiz;ksx d h ?kVu k ls lEcfU/kr  leLr  vuqdwy r Fkk izfrd wy 
laEHkkfor  ifj fLFkfr ;ksa d h la[;k Kkr  dj  yh t kr h gS t Sls r k’k d h xM~Mh ls f d lh iÙks 
d s [khapus ls lEcfU/kr  ifjfLFkfr ;ksa d h la[;k 52  gS] flDds d h mNky esa 2  rFkk ikls 
d h Qsad  esa d qy ifj fLFkfr ;ksa 6  gSA 
blds i'pkr ~ ?kV u k d s ?kfV r  gksus d h ��	� d h la[;k Kkr  d h t kr h gSA  
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?kV u k d h vu qdwy ifj fLFkf r ;ksa d ks lexz laEHkkfor  ifj fLFkfr ;ksa ��,� ls foHkkft r  dj 
fn ;k t kr k gSA 

 
             
           vu qdwy ifj fL Fkfr ;ksa d h la[;k  

��	� �� izkf;d r k ¾                                    
                  d qy laEHkkO; ifj fLFkfr ;ksa d h la[;k  

�

���
���

 

 
mnkgj.k 12 & r k’k d h xM~Mh esa ls ,d  iÙkk ;kn `fPNd  fud kyk t kr k gS r ks 
fu Eu  d h D;k izkf;dr k gksxh& 
¼1 ½ xqyke gksxk] ¼2 ½ yk y j ax d k iÙkk ¼3 ½ fpM+h d k iÙkk ¼4 ½ iku  d k ckn’kkg  
gy& r k”k d s d qy iÙkksa d h la[;k ¾5 2  ;kfu  d qy laEHkkO; ifj fLFkfr ;k¡ vFkkZr  
��� � %! 
¼1½ xqyke d h la[;k ¾4  ;kfu  vu qd wy laEHkkO; ifj fLFkfr ;k¡ vFkkZr  
��� � � 

vr % ��	� �
����

����
�

�

�

�

	

	
 

¼2½ yky j ax d s iÙkksa d h la[;k] ;kfu  vu qdwy ifj fL Fkfr ;k¡ 
��� � !�  

vr % ��	� �
����

�� �
�


�

�

�

	



 

¼3½ fpM+h d s iÙkksa d h la[;k] 
��� � �" 

vr % �	� �
	

�

�

	

�
 

¼4½ iku  d k ckn ’kkg] 
��� � �    

vr % ��	� �
	

�

�

mnkgj.k 13& ,d  FkSys esa 8  lQsn ] 6  yky] 6  gj h xsan  gS fu Eu  d h izkf;dr k Kkr 
d hft ,A 
¼1½ 1  lQsn  xsan  ¼2½ 2  yky xsan  ¼3½ 1  yky vkSj  1  gj h xsan   
gy& dqy xsan  d h la[;k ;kfu  d qy laEHkkfor  ifj fLFkfr ;k¡ ��,� � !�   
¼1½ 8  lQsn  xsan ksa esa ls 1  lQsn  xsan  fu d kyu s d s r j hd s � #�(	 � # 
2 0  xsan ksa es a ls d ksbZ 1  xsan  fu d kyu s d s r j hds � !�(	 � !� 
     vu qdwy ifj fLFkfr ;k¡  
pw¡fd  izkf;d r k ¾ 
   d qy laEHkkO; ifj fLFkfr ;k¡ 
bl mn kgj .k esa vu qdwy if j fLFkfr ;ksa ls r kRi;Z ;g gS fd  ge 1- lQsn  xsan  fudkyu s d h 
izkf;dr k Kkr  dj u k pkgrs gS r ks 1  lQsn  xsan  fd rus r j hd ksa ls fu d kyh t k ld r h gS 
ogha d qy laEHkkO; ifj fLFkfr ;k¡ ;g gq;h fd  2 0 esa ls d ksbZ Hkh ,d xsan  fu dkys vr % 
izkf;Dr k  
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��	� �
#(	

!�(	
�

#

!�
�

!

%
�

¼2½ 2  yky xsan  fu d kyus d s r j hds � �(	 � �% 
2 0  xsan ksa es a ls d ksbZ 2  xsan  fu d kyu s d s r j hds  � !�(	 � �'� 

vr % ��	� �
�!�


�!�
�

	�

	"�
�



��
 

¼3½ 1  yky r Fkk 1  gj h xsan  fu d kyus d s r j hds � �(	 � �(	 � "� 
d ksbZ lh Hkh n ks xsan  fu d kyu s d s r j hds � !��
 � �'� 

vr % � ��	� �
�

	"�
�

	�

"�
 

mnkgj.k 14 & ikls d h Qsd  esa 3  ls vf/kd  fcUn q okys ifj .kke izkIr dju s d h izkf;dr k 
D;k gksxhA  
gy & ikls d h Qsad  esa d qy lEHkkfor  ifj fLFkfr ;k¡�
��� � � 
3  ls vf/kd  fcUn qvksa d h la[;k � ���%��� 
vr % vu qdwy ifj fLFkfr ;k¡ d h la[;k 
��� � " 

blfy;s ���� �
��#�

��$�
�



�
�

	



�

mnkgj.k&15 % 10 0 d kMZ ij 1 ls 1 00  rd  vad  fy[ks x;s gSa ,d  d kMZ ;n `PN;k 
fu d kyk t kr k gS bl ckr d h D;k izkf;d r k gS fd  fu d kyk x;k d kMZ ¼1 ½ ,d oxZ gks 
¼2 ½ 1 3  d k xq.kkad  gks ¼3 ½ fole la[;k ,oa 8 0  ls Å ij  gks  
gy & d qy laEHkkfor  ifj fLFkfr ;k¡ 
��� � ��� 
¼1½ [khpk x;k iÙkk  ,d  oxZ gks  ;g  r Hkh laEHko  gS t cfd  [khpk  x;k iÙks ij  �����'����!%�"���'����#������ 
esa ls d ksbZ ,d  vad  vafd r gks r Fkk bl izd kj  ds iÙkksa d h la[;k] ��	� � �� gSA 

vr %���	� �
	�

	��
�

	

	�
 

¼2½ 13  ds xq.kd  iÙkksa d h la[;k ��"�!��"'�%!��%�$#�'��    

;kfu���	� � $    vr % ��	� �
�

	��
�

¼3½ fole la[;k ,oa 8 0  ls Å ij  d h la[;k okys iÙks � �#��#"�#%� - �''� 

;kfu  ��	� � ��    vr % ��	� �
	�

	��
�

	

	�
 

28-7-1 la;ksxkuqikr ds lEcU/k esa izkf;drk dk ifjdyu &  
izkf;dr k d ks fdlh ?kV u k d s i{k vFkok foi{k ds la;ksxku qikr ds : i esa O;Dr 

fd ;k t k ldr k gS i{k d s la;ksxku qikr  �.//,��� 012.3)��d k igyk vad � r Fkk 
n wlj k ��ds vu q: i  gksr k gS ogh foi{k ds la;ksxku qikr  �.//,�141��,+�  esa � r Fk 
� d s vu q: i vad  gksr s gS bu  vu qikr ksa d ks izkf;d r k d s eki es a fu Eu fyf[kr  f u ;eksa d s 
vu qlkj  ifj ofrZr  fd ;k t kr k gS & 

i{k esa la;ksxku qikr  p5�  ?kV us d h izkf;dr k �
%

%�&
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foi{k esa la;ksxku qikr  �5
 u  ?kVu s d h izkf;d r k �
&

%�&
 

mnkgj.k 16 & fd lh n kSM+ esa pkj  ?kksM+ksa  	�����(��6 d s i{k esa t hr us d k la;ksxku qikr 
�5!���5"���5����5� gSA bl ekU;r k d s lkFk fd  n ks ;k vf/kd  ?kksMs+ ,d  lkFk j sl u gha 
t hr  ldr s] ;g laEHkkou k Kkr  d hft ;s fd  mu esa ls ,d  ?kksM+k t hrsxk A 

gy & 	  ds i{k esa la;ksx ku qikr  �5! gS vr% izkf;dr k �
	

	�

�

	


� �� 

�  d s i{k esa la;ksxku qikr  �5" gS vr% izkf;dr k �
	

	�
�

	

�
� �� 

(  ds i{k esa la;ksxku qikr  �5� gS vr% izkf;dr k �
	

	��
�

	

�
� �! 

6  d s i{k esa la;ksxku qikr  �5� gS vr% izkf;dr k �
	

	��
�

	

�
� �' 

pw¡fd  flQZ ,d  gh ?kksM+k j sl t hr  ld r k gS blfy;s ?kV u k;s ij Lij  viot hZ gSa vr % 
	���( ;k 6 ds t hr us d h izkf;d r k  

� � �� � �� � �! � �' �
�

"
�

�

�
�

�

%
�

�

$
�

"$$

�!�
�

28-8  izkf;drk izes; �������������
��
��  
 
fofo/k izd kj  d h ?kVu kvksa d h izkf;dr k d k ifj d yu  d jus gsr q vyx&vyx ifjfLFkfr ;ksa 
esa fof’k"V  fu ;eksa ,oa izes;ksa  d k vuqiz;ksx fd ;k t kr k gS izkf;d r k fl)kUr ksa d s v/;;u 
esa ge fu Eu  izes;ksa d k foL r r̀  foospu  dj sxsa& 
;ksx izes;   cu ksZyh izes; 
xq.ku  izes;    cs;t + izes; 
28-8-1 ;ksx izes; ��������� �
��
��� �� ;fn n ks ?kV u k;s 	 r Fkk � ij Lij 
viot hZ gks 	 r Fkk B n ksu ks d h gksu s izkf;dr k Ø e’k% �� ;k �� gks r ks n ksu ks esa ls 
fd lh ,d  ?kV u k A ;k B d s xfB r  gksus d h izkf;d r k ��	� � ���� gksxh �
;kfu  ��	 ;k �� vFkok � �� � �� 
leqPp; fl)kUr ksa d s lad sr d s : i esa ��	 � �� vFkok � �� � �� 
mnkgj.k 17& n ks iklks d ks Qsd u s ij  fu Eu  d h D;k izkf;d r k gksxh 
 
¼1½ 9  ;k 1 2  d k ;ksx izkIr gksu s d h izkf;d r k  
¼2½ d e ls d e 1 0  d k ;ksx vku s d h izkf;dr k  
gy & n ks iklks d h Qsad  esa d qy 3 6  ifj .kke ;kfu  � � � izkIr  gks ld rs t ks f d  
fu Eu or  gS 

   II 
I 

Ikfj .kke 
1 2 3 4 5 6 
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¼1 ½ 9  d k t ksM+ ¼3 ]6 ½] 
¼6 ]3 ½] ¼4 ]5 ½] ¼5 ]4 ½ ;kfu 
4  r j hds ls izkIr gks 
ldr k gS vr% izkf;dr k 

�� �
�

�
�

	

"
 ] 1 2  d k 

t ksM+ ¼6 ]6 ½ ;kfu  1  rj hds ls izkIr  gks ld r k gS vr % izkf;dr k �� �
	

�
  

vr % 9  ;k 12  d s t ksM+ izkIr  gksu s d h izkf;dr k � �� � ��  

vFkkZr  
	

"
�

	

�
�

�

�
 

¼2 ½ d e ls d e 10  d k ;ksx r c izkIr  gksxk t cfd  ;ksx 1 0 ]11  ;k 12  vk;s  
1 0  d s t ksM+ vku s d s r j hds ¼6 ]4 ½] ¼4 ]6 ½] ¼5 ]5 ½ ;kfu  3 
1 1  d s t ksM+ vku s d s r j hds ¼6 ]5 ½] ¼5 ]6 ½ ;kfu  2 
1 2  d s t ksM+ vku s d s r j hds ¼6 ]6 ½ ;kfu  1 

vr % dqy izkf;dr k �


�
�




�
�

	

�
�

�

�
�

	

�
 

 

28-8-2 ;ksx izes; dk la”kksf/kr :i  ¼ viothZ ?kVukvks ds u gksus ij ½  
t c n ks ?kV u kvkas es a 	 vkSj  � esa ls ;k r ks 	 ;k  � ;k n ksu ks gh lkFk ?kV  ld r h gSa r ks 
bl fn ’kk esa n ksu ks ij Lij  vkil esa viot hZ u gha gks xh ,slh fLF kfr  esa ;k sx iz es; ˜ kj k 
izkIr  fd;s t ku s okys izkf;d r k ds gy d ks la’kksf/kr  : i esa iz;ksx fd ;k t kr k gSA n ksu ks 
?kV u kvks esa vfr O;kih ;k loZfu"B va’k �.2�)�1

�/�.)���+�),�7+�.��
1)+� d ks 
izkf;dr k ds ;ksx es a ls ?kV k fn ;k t kr k gS  
vr % ����	 ;k ����������	������������8�����	 vkSj ��
bls leqPp; fl˜ kUr  d s lad sr ks ds : i esa fy[ku s ij   
���	 ����������	������������8�����	 ���

n ks ls vf/kd  ?kV u kvksa d s fy;s lw= d ks fu Eu  : i es O;Dr  dj rs gS& 
���	 � � � (� � �����	�� � ������� � ��(�  �����	 � ��  ��	 � (� 

��� � (�  ��	 � � � (��
mnkgj.k 18 &5 2  iRr ks d h xM~Mh esa ls ,d  iRr k [khapk t kr k gS izkf;dr k Kkr 
d hft ;s? 
¼1½ og iRr k iku  d k gks ;k csxe gks  ]  
¼2½ og d kyk iRr k gks ;k ckn ’kkg gks ] 
 
gy& ¼1½ r k’k ds 5 2  iRr ks esa lsa iku  d k iRr k fu d kyu s d h izkf;dr k  

�� �
	

�

�

	

�
   

,d  csxe fu d kyus d h izkf;d r k �� �
�

�

�

	

	
   

1 1 ]1 1 ]2 1 ]3 1 ]4 1 ]5 1 ]6 
2 2 ]1 2 ]2 2 ]3 2 ]4 2 ]5 2 ]6 
3 3 ]1 3 ]2 3 ]3 3 ]4 3 ]5 3 ]6 
4 4 ]1 4 ]2 4 ]3 4 ]4 4 ]5 4 ]6 
5 5 ]1 5 ]2 5 ]3 5 ]4 5 ]5 5 ]6 
6 6 ]1 6 ]2 6 ]3 6 ]4 6 ]5 6 ]6 
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 Yksfd u  pkj  csxeksa es a lsa ,d  csxe iku  d h Hkh 'kkfey gksr h gS blfy;s iku  d h csxe 

fu d kyus d h izkf;dr k ��	 � �� �
	

�

   

vr % iku  d k iRr k r Fkk csxe fu d kyus d h izkf;dr k  

;kfu  ��	 � �� �
	

�
�

	

	


	

�

�

	�

�

�

�

	
   

¼2½ r k’k essa d kys iRr s 2 6  gksr s gS vr % ,d  d kys iRr s fu d kyus d h izkf;drk �

�

�

       

ckn ’kkg fu d kyu s d h izkf;d r k   �
�

�

 

pw¡fd  n ks ckn ”kkg , sls Hkh gksxs t ks fd  d kys gksr s gS  ,oa n ks d kys ckn ”kkg fu dkyu s d h 
izkf;dr k ¾ 2 @52 

vr % d kyk iRr k ;k  ckn ’kkg fu d kyus d h izkf;dr k �

�

�

�

�

�






�

�


�

�

�

�

	
 

mnkgj.k 19 & 3 0  fVdV ksa esa ft u  ij  izFke izk— r  la[;k;s �91+3)1��9��:�),��
vafd r  gS ,d  fVdV  ;n`PN;k fu d kyk t kr k gS fu Eu  d h izkf;dr k Kkr  d fj ;s& 
¼1 ½ fV dV  ij  3  ;k 5  d k vioR;Z vafd r  gks 
¼2 ½ fV dV  ij  4  ;k 6  d k vioR;Z vafd r  gks  
gy & ¼1½ 3 d s vioR;Z vku s d h d qy ?kV u k;s 
	 � �"���'��!��%��#�!��!��!$�"��� vFkkZr  1 0  ?kV u k;s gS  
5  ds vioR;Z vku s d h d qy ?kV u k;s 
� � �%�����%�!��!%�"��� vFkkZr  6  ?kVu k;s gS  
3  r Fkk 5  n ksu ks d s vioR;ksZa esa vfr O;kih ?kV u k;s �7.��.���� ��%�"��� vFkkZr  2 
?kV u k;s gS  

	 d s ?kfV r  gksus d h izkf;d r k �� �
	�

�
 

� ds ?kfV r  gksu s d h izkf;d r k �� �
�

�
�

n ksu ksa d s ,d  lkFk ?kfV r  gksu s d h izkf;dr k ��	 � �� �



�
 

vr % 3  ;k 5  ds vioR;Z ?kfV r  gksus d h izkf;dr k fu Eu gksxh  

��	 � �� �
��

"�
�

�

"�


!

"�
�

��

"�
�

$

�%
�

¼2 ½ 4  ds vioR;Z d h d qy ?kV u k;s 	 � ���#��!����!��!��!#�� 
6  ds vioR;Z d h d qy ?kVu k;s � � ����!��#�!��"��� 
ij Urq mij ksDr  n ksu ks esa ��!�!�� ?kV u k;s vfr O;kih gS 
vr % 4  ;k 6  ds vioR;Z vk u s d h izkf;Dr k & 

��	 � �� �
$

"�
�

%

"�


!

"�
�

��

"�
�

�

"
�

mnkgj.k 20& ,d  O;fDr  5  esa ls 3  fu’kkus lgh yxkr k gS r Fkk nwlj k 4  esa ls 2  fu ’kkus 
lgh yxkr k gS ;fn  n ksu ks g h iz;kl dj s r ks lgh fu ’kkus yxku s d h izkf;dr k D;k gksxh A  
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gy& igys O;fDr  ds lgh fu ’kku k yxkus d h izkf;dr k �� � "
%�  

n wljs O;fDr  ds lgh fu ’kkuk yxku s d h izkf;d r k �� � !
��  

pw¡fd  n ksu ks O;fDr  Hkh lgh fu ’kku k yxk ldr s gS vr % n ksu ks d s lgh fu ”kku k yxku s d h 
izkf;dr k ��	 vkSj  ���;kfu  ��	 � �� 

vFkkZr  �� � �� �


�
�




�
�

�


�
�

vr % lgh fu ’kku k yxku s d h izkf;d r k fu Eu  lw= ls Kkr  gksu h & 
��	 � �� � ��	� � ����  ��	 � ���

�
"

%
�

!

�


�

!�
�

��

!�
�

�

%
�

 
28-6-3 xq.ku izes; ¼Multi Plcation Theorem½ & bl izes; d k iz;ksx r c fd ;k 
t kr k gS t c n h gq;h Lor aU= ?kVu kvksa d s lkFk&lkFk ?kV us d h izkf;d r k d k vu qeku 
yxku k gksA ;fn  n ks ?kVu k;sa iw.kZ : i ls Lor aU= gS vkSj  ,d  ?kV u k ds ?kfVr  gksu s d h 
izkf;dr k �	 r Fkk n wlj h ds �
 gS r ks n ksu ksa ?kV u kvksa d s lkFk&lkFk ?kfVr  gksu s dh 
izkf;dr k �	 � �
 gksxh ;kfu  n ks ;k vf/kd  Loar U= ?kV u kvksa d k ,d  lkFk ?kV us d h 
izkf;dr k mud s vyx&vyx ?kfV r  gksu s d h O;fDr xr izkf;d r k d k ;ksx gSA 
     v FkkZr  P(A r Fkk B) � ��	� � ����
leqPp; ds lad sr k{kj ksa d s : i esa ��	 � �� � ��	� � ���� 
r hu  LoraU= ?kV u kvksa d s lUn HkZ esa  
P (A r Fkk B r Fkk C )� ��	� � ���� � ��(�
izek.k & ;fn  A ?kV u k d qy n1 r j hd ks ls gks ld r h gS ft u esa ls m1 r j hds vu qd wy gks 
vkSj  B ?kVu k n2 rj hd ksa ls  gks ld r h gSA ft lesa m2 r j hd s vu qd wy gksa r ks  

��	� �
��

��

         ���� �
��

��

  

;fn  n ksu ks ?kV u k;s lkFk&lkFk ?kV s r ks vk?kkj  Hkwr  izes; d s vu qlkj  dqy leHkO; 
ifj fLFkfr ;kW n1 ��n2  gksxh  r Fkk vu qd wy ifj fLFkfr ;k m1 m2 g ksxh  vr % vkSj  d s 
lkFk&lkFk ?kVu s d h izfd;r k 

��	��� �
�	 � �


�	 � �

�

�	

�	
�

�


�

� ��	� � ���� 

mnkgj.k 21& ,d  iaklk nks ckj  Qsd k t kr k gS igyh Qsad  es vku k r Fkk n wlj h Qsad  e s 
le  la[;k vku s d h izf;dr k Kkr  d hft , \ 
gy % n ksu ks ?kV u k;s Lor aU= gSa]  
igyh Qsad  es 3  vku s d h iz;fd ;r k ¾1 @6 
n wlj h Qsad  es le la[;k 2 ]4 ]6  vkus d s r V hr ks d h la[;k � " 
blfy, le la[;k vku s dh izf;d r k ¾3 @6 
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vr % igyh Qssad  eas 3  r Fkk n wlj h Qsad  es le la[;k vku s d h izf;dr k �
	

�
�



�
�

	

	

 

mnkgj.k 22 & n ks ikals pkj  ckj  Qsad s t kr s gSSA bl ckr  d h D;k izf;dr k gksxh fd  
igyh] n wlj h] r hlj h r Fkk pkSFkh Qsad  es d ze’k% 9 ]10 ]11  r Fkk 12  d k t ksM+ izkIr  gks \ 
gy% n ks ikals d ks lkFk Qsd u s ij  lEHkkfor  ifj .kke � � � � � "� 
igyh ckj  es 9  d s ;ksx vku s d s r j hd ks d h l[;k ���"��"����%������%� ;kfu  4 

vr % 9  d s t ksM+ vku s d h izf;d r k �
�

�
 

n wlj h ckj  es 1 0  d s ;ksx �����������%�%� r j hd ks ls vk ld r k gS vr % izf;dr k 

�


�
  

r hlj h Qsad  es 11���%������%�� vku s d h izf;dr k �



�
 pkSFkh Qsad  es 1 2  ������� 

vku s d h izf;dr k ¾1 @3 6 

vr % dqy izf;dr k �
�

�
�



�
�




�
�

	

�
�

	

�""��
 

mnkgj.k  23 & ,d  flDd s d h r hu  mNky esa fu Eu  d h izf;dr k Kkr  d hft , \ 
¼i½ r hu ks ckj  fpr z ¼Head½ vk;s ¼ii½ n ks ckj  fpr  r Fkk ,d  ckj  iV  ¼Tail½ 
gy% flDd s d h gj  ckj  mNky d k ifj .kke ,d  LoraUr z ?kV u k gS] 
¼i½ igyh ckj  esa  fpr  vku s d h lEHkkou k ¾1 @2 
mlh izd kj  nwlj h o r hlj h ckj  es fpr  vku s d h lEHkkou k ¾1 @2 

vr % pkj ks ckj  fpr  vku s d h izf;d r k �
	



�

	



�

	



�

	

�
 

¼ii½ 2  ckj  fpr  r Fkk 1  ckj iV  vku s d h izf;d r k �
	



�

	



�

	



�

	

�
 

ij Urq ;g fLFkfr  ¼2H,IT½ fu Eu  r hu  la;ksx ls mRiU u  gks ld r h gS 
ifj.kke  iz;kl  I II III 
  v  H H T  
  c  H T H 
  l  T H H 

vr % vHkh"B  izkf;d r k � " �
	

�
�



�
 

¼oSls 2  fpV  r Fkk 1  iV  3  �
 r j hd ks ls vk ld rs gS½ "�
 �
�


			
� " 

mnkgj.k 24 & ,d  FkSys es 5  yky]  4  gj h r Fkk 3  lQsn  xsan  gS n ks&n ks d jds xsan s r hu  
ckj  fud kyh t kr h gS r Fkk fu d kyu s ds Ik’pkr ~ okil j [k n h ;g izf;dr k Kkr d hft;s 
fd   xsan  n ksu ks xsan s igyh c kj  yky fQj  gj h r Fkk lQsn  gksxh \ 
gy & pwWfd  xsan  fu d kyus d s Ik’pkr  okil j[k n h t kr h gS vr% ?kVu k;sa Lor aU= gksxh  
r Fkk d qy xsan ksa d h la[;k 12  gSA 
vr % 2  yky xsan  fu d kyus d s r j hds � %(
  

1 2  xsan ksa es a ls d ksbZ Hkh n ks xsan  fu d kyus d s r j hds ¼laEHkkO; ifj fLFkfr ;kW½ � �!(
 

vr % n ks yky x san  fu d kyus d h izkf;dr k        �
�(�
	
(�

�
	�

��
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blh izd kj  n ks gj h xsan  fu d kyus d h izkf;d r k  �
�(�
	
(�

�
�

��
 

blh izd kj  2  lQsn  xsan  fud kyus d h izkf;d r k �
(�
	
(�

�


��
 

vr % vHkh"B  izkf;d r k �
	�

��
�

�

��
�



��
�

�

�
�
 

 
mnkgj.k 25 & mij ksDr  mn kgj .k esa ;fn  xsan  fud kyh t k;s r ks izf;d r k Kkr d hft;s 
fd  xsan  vyx vyx j axks  d h gks \ 
gy % 1 2  esa ls r hu  xsan ks fu d kyus d s r j hds � �!� � !!� vyx  vyx j axks  d h 
xsan ks ls r kRi;Z fd  ,d  yky fQj  gj h r Fkk lQsn  xsn fu d kyh t k;s] 
1  yky xsn  fu d kyus d s r j hds � %�	 � % 
1  gj h xsn  fud kyus d s r j hd   � ��	 � � 
1  lQsn  xsn  fu d kyus d s r j hd  � "�	 � " 
vr % dqy r j hds ¼vu qdwy i fj fLFkfr ;kW½ � % � � � " 

blfy;s vHkh"V  izkf;dr k �
����



�
�



		
 

mnkgj.k 26 & r k”k d s [ksy es vPNh r j g ls feyk;s  iRr kas d ks pkj f[kykfM+;ksa es ckWV k 
t kr k gS fdlh fof”k"V  f[kykM+h d s ikl pkj ks bDd s izkIr  gksu s d h fd ;k izkf;d r k gS \ 
gy & izR;sd  f[kykMah d ks 1 3  iRr s ckaV s t k;sxs vr % 5 2  esa ls 1 3  iRr s NkWV u s d s r j hd s 
� %!7	           
4  esa bDd s esa ls 4  bDd s Nk¡V u s d s r j hdsa � ��� 
'ks"k 4 8  iRr ksa ls 9  iRr s Nk¡V us d s r j hd sa  � �#�" 

 vr % fof”k"B  f[kykM+h ds ik l lkjs bDd s gksu s d h izkf;d r k �
�!����!�

�
!�
 

�
� �

�# 
"' ' 

%! 
�" "' 

�
�# � �" 

�" � %! 
�

��

���%
 

28-8-4 lizfrcU/k izkf;drk ¼Conditional Probabiloty½& ;fn  n ks ?kV u k;sa  A r Fkk 
B vkfJr  ?kVu k;sa gks r ks n ksu ksa ?kVu kvksa d s ,d lkFk ?kfV r gksu s d h izkf;d r k igyh 
?kV u k d s ?kfV r  gksus d h izkf;dr k ,oa n wlj h ?kV u k d s ml fLFkr  esa ?kfV r  gksu s d h 
izkf;dr k t cfd  igyh gks pqd h gks bu  n ksu ksa d k xq.ku Qy lizfr cU/k izkf;dr k d gykr h 
gSA vFkkZr  ;gkW ij  B r Hkh ?kV s t cfd  A ?kfVr  gks pqd h gksA vr % ,d  ?kVu k d s ?kfVr  
gksu s d s ckn  n wlj h ?kV u k d s ?kfV r  gksu s d h laHkkou k D;k gS\ t Sls r k’k d s 5 2 iRr ksa es a 
ls ,d iRr k [khapk t kr k gS t ksfd  yky gS r Fkk ;fn iRrs d h okil xMMh esa u s j[kk 
t k;sa ,oa nwlj k iRr k fQj [khapk t k;s r ks nwlj h ckj yky iRr k fud kyus d h izkf;dr k 
2 5 @5 1  gksxh t ksfd  iwj h rj g ls igys ckj  [khaps x;s  iRr s d s ifj .kke ij  fu HkZj  gSA vr %  

P(A r Fkk B) � ��	� � � ��
�
�   
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� ��
�
� �

�����

����
  

izek.k & eku k A ds ?kfV r gksu s d h ifj fLFkfr ;ksa d h d qy la[;k ;fn  B ?kfV r  gks u k g k s �	 � �
 gS ftu esa ls �	 ,slh ifj fLFkfr ;kW gS ft lesa A vkSj  B lkFk&lkFk ?kVr h gSa 
& 

� ��

	
� �

�	��	 � �
� �⁄ �
�	 �⁄��	 � �
� �⁄ �

��	��
��	�  

blfy;s P(A B) � ��	� � � ��
�
� 

mnkgj.k 27 & ,d  FkSys esa 6  lQsn  xsan s ,oa 4  yky xsan s gSa A 3 &3  xsan s FkSys esa ls  
fu d kyh t kr h gSA izkf;d rk Kkr  d hft;sa fd  3  xsan s lQsn  gks r Fkk r hu  xsan s yky gk s 
;fn  &  
¼i½ xsan s igyh ckj  fu d kyusa d s ckn  okil j [k n h t kr h gSA 
¼ii½ xsan s okil u gha j [kh tkr h gSA 
 
gy & ¼i½ 3  lQsn  xsan  fu d kyu  ds r j hd s � �7 

vr % 3  lQsn  xsan  fu d kyu s d h izkf;dr k �
�(�
	�(�

�

�

	
�
 

3  yky xsan  fu d kyu s d s rj hdsa � �� 

vr % 3  yky xsan  fu d kyu  d h izkf;dr k �
�(�
	�(�

�
�

	
�
 

vr % vHkh"V  izkf;d r k �

�

	
�
�

�

	
�
� 1 80 

¼ii½ igyh ckj  3  lQsn  xsa n  fu d kyu s d h izkf;d r k �
�(�
	�(�

�

�

	
�
� ��	� 

pw¡fd  xsan s  fu d kyu s d s okil u gha j [kh t kr h gSa v r % 3  lQsn  xsan ks d s fu d kyu s ckn  
lQsn  xsan ks d h la[;k 3  r Fkk d qy xsan ks d h la[;k u gha cpsxh ,slh ifj fLFk fr ;ksa esa   
3  yky xsan  fu d kyu s d s rj hdsa � �( 
d ksbZ Hkh 3  xsan  fu d kyu s d s r j hd s � $( 

vr % 3  yky xsan  fu d kyu  d h izkf;dr k �
�(�
�(�

�
�

�
� � ��

�
� 

blfy, vHkh"V  izkf;dr k P(A B) � ��	� � � ��
�
�

     �

�

	
�
�

�

�
� 1 05 

mnkgj.k 28 & r k”k ds pkj  iRrs ,d &,d  djd s cxSj  iquZLFkkfir  ds xM~Mh ls [khaps 
t krs gSaa\ izkf;d r k Kkr  d hft ;s fd  og vyx&vyx j axksa d s gksxs a\ 
gy & pw¡fd  r k”k d h xM~Mh esa izR;sd  j ax d k ,d  iRr k gksr k gS ,oa igyk iR r k fd lh 
Hkh j ax d k gks ld r k gS\ 
 vr % igys iRr s d s fd lh Hkh j ax d s gksu s d h izkf;d r k ¾ 52/52 
,d  iRrs d ks fu d kyu s d s ckn  d qy 51  iRrsa 'k s"k j gr s gSa r Fkk r hu  oxksZ d s 3 9 iRr sa 'k s"k  
j g t krs gS\ 
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 vr % nwljs j ax d s iRr s d s gksu s d h izkf;dr k �
"

�	
 

 blh izd kj  r hljs j ax d s iRr s d s gksu s d h izkf;dr k �

�

��
 

blh izd kj  pkSFks j ax d s iRr s d s gksu s d h izkf;dr k �
	

�"
 

vr % vHkh"V  izkf;d r k �
�


�

�

"

�	
�


�

��
�

	

�"
�


	"�


��
�
 

 
mnkgj.k 28 & r k’k d s 5 2  iÙkksa ls ;fn  pkj  iÙks  [khps t ku s gSa r ks  izkf;d r k Kkr 
d hft ;s fd  og iÙks ,d  ckn ’kkg] ,d  csxe] ,d  xqyke r Fkk ,d  bDd k gksxsa ;f n   
¼1½ pkj ksa iÙks ,d  lkFk [kh psa t kr s gSa 
¼2½ ,d  ,d  djd s iquZLFkkiu  ds lkFk pkj  iÙks [khps t krs gSa 
¼3½ ,d  ,d  djd s cxSj  iqu ZLFkkiu  ds ;kFk pkj  iÙks [khpsa t kr s gSa 
gy & pkj ksa iÙks ,d  lkFk [khpu s d k r kRi;Z ;g gS fd  ;g ,d  gh ?kVu k gS r Fkk pkj 
iÙks fu d kys t kus d s d qy r j hd ksa d h la[;k� %!(� � !$�$!% ckn ”kkg] xqyke]  
csxe r Fkk  bDd s esa  ls  izR;sd  d s ,d  iÙkk [khpu s d s r j hds � ��	 blfy;s vu qd wy  
ifj fLFkfr ;ksa d h la[;k � �(	 � �(	 � �(	 � �(	 � !%�  

vr % vHkh"V  izkf;d r k �
�(���(���(���(�

�
(�
�


��


���
�
  

 
¼2½ ,d  ,d  d jds iqu ZLFkkiu  ds lkFk pkj  iÙks [khpu s d k r kRi;Z fd  ;gk¡ ij  pkj 
?kV u k;s lEiUu  gks j gh gS t ks fd  Lor a= gS r Fkk fu Eu gSa 

1 ,d  ckn ”kkg ds fu d kyus d h izkf;dr k �
�(�
�
(�

�
�

�

�

	

	
  

2 ,d  csxe d s fu d kyu s dh izkf;d r k �
	

	
 

3 ,d  xqyke ds fu d kyus d h izkf;dr k �
	

	
�  

4 ,d  bDd k ds fu d kyu s d h izkf;dr k �
	

	
  

vr % vHkh"V  izkf;d r k �
	

	
�

	

	
�

	

	
�

	

	
�

	


���	
  

 
¼3½ cxSj  iquZLFkkiu  d s ,d ,d  d j pkj ksa iÙks [khpu s ij  pkj ksa ?kV u k;s vkil esa vkfJr 
gksxha t ks fd  fu Eu  gS & 

 1- ,d  ckn ”kkg d s [khps t ku s d h izkf;dr k �
�

�

 

2- ,d  ckn ”kkg d s fu d kys t kus d s i'pkr ~ csxe d s v ku s d h izkf;dr k �
�

�	
 

  ¼pw¡fd  1  ckn ”kkg d s fy d kyus d s Ik”pkr ~ iÙkksa d h d qy la[;k 5 1  gksxh½ 
3- xqyke ds fu d kys t ku s d h izkf;dr k t cfd  ckn ”kkg csxe fu d kys t k pqd s gSa 

    �
�

��
    

4- bDds d s fu d kys t kus d h izkf;d r k t cfd  ckn ”kkg ] csxe] xqyke fu d kys t k      
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  pqd s gS �
�

�"
 

 vr % vHkh"V  izkf;d r k �
�

�

�

�

�	
�

�

��
�

�

�"
�

�

�	
	��
  

 
28-6-5  de ls de ,d ?kVuk ?kVus dh izkf;drk &vu sd ksa Lor a= ?kV u kvksa es a  ls d e 
ls d e ,d  ?kVu k d s ?kfV r  gksu s d h izkf;d r k ds ifj d yu  gsr q lHkh ?kVu kvksa d s u  
?kfV r  gksus d h izkf;d r k Kkr  dj  mls 1  esa ls ?kV k fn ;k t kr k gSA 
lw=kuqlkj & ;fn  igyh] n wlj h] r hlj h ------------ ?kVu k d s ?kfV r  gksu s d h  izkf;d r k Ø e”k% 

�	� �
� �� �� - - � � �� gSa r ks mu d s u  ?kfV r gksu s d h izkf;d r k Ø e”k%           ��  �	���  �
���  ����  ��� - � � ��  ��� gksxh  
lHkh ?kV u kvksa d s u  ?kfVr  gksu s d h fefJr  izkf;dr k ��  �	���  �
� - �� 

��� 
vr % d e ls d e ,d  ?kVu k d s ?kfV r  gksus d h izkf;dr k fu Eu  gksxh&  
�  ���  �	���  �
���  �� - � � ��  ����  
mnkgj.k 30 & ,d  d ejs esa pkj  cYc yxs gq;s gSa ftu ds lgh izd k”k n sus d h ;kfu  B hd  

gksu s d h izkf;dr k Ø e”k% 
	



�
	


�
	

�
� o 

	

�
 gS bl ckr  d h izkf;d r k Kkr d hft ;s 

fd  d ejs esa izd k”k gks gh  t k;s  
gy& d ej s esa izd k”k gksu s d s fy;s d e ls d e ,d  cYc d k izd k”k nsu k t: j h gS  
igys] n wlj s] r hljs r Fkk pkSFks d s izd k’k u  nsu s d h izkf;d r k Ø e”k% 

 �� 
	



� � �� 

	


� � �� 

	

�
�� r Fkk �� 

	

�
� gksxh  

blfy;s lHkh ?kV u kvksa d s ?kfV r  u  gksu s d h izkf;dr k fu Eu  gksxh & 

�� 
	



� � �� 

	


� � �� 

	

�
� �� 

	

�
� �

	



�





�



�
�

�

�
�

	

�
  

vr % d e ls d e 1  cYc ds izd k’k nsu s d h izkf;d r k � � 
	

�
�

�

�
 

mnkgj.k 31& eku k fd  36 o"kZ d h vk;q okys ,d  O;fDr  A ds 7 2 o"kZ rd  t hor  j gus 
d s foi{k esa la;ksxku qikr  11 %5  r Fkk 41  o"kZ ds n wljs O;fDr  B d s 7 7  o"kksZa r d  t hus 
d s i{k esa la;ksxku qikr  3 %5  gS bl ckr  d h izkf;d r k Kkr  d hft ;s fd  n ksu ksa esa ls  d e 
ls d e ,d  O;fDr  vxys 3 6  lkyksa r d  t hfor  j gsxkA  

gy & eku k ds vxys  3 5 o"kksZa r d  n ksu ksa esa ls  d ks bZ Hkh t hfor  u gh j gr k gS] A  d s 
t hfor  j gu s d s foi{k esa la;ksxku qikr  1 1%5  ¼;kfu  q:p½ vr % t hfor  j gus d h izkf;dr k 

lw=ku qlkj  �� �
�

�)���
�

		

	�
 

pw¡fd  B d s t hfor  j gu s d s i{k esa la;ksxku qikr   3  % 5 ��5 �� 

vr % lw=ku qlkj  t hfor  j gus d h izkf;dr k �
%

%�&
�



�
 

,oa u  t hfor  j gus d h izkf;d r k �� � �  "
#� � %

#�  
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vr % n ksu ksa esa ls  d ksbZ t hfor  u  j gs bld h izkf;d r k  � �� � �� �
		

	�
�

�

�
 

n ksu ksa esa ls d e ls d e ,d  t hfor  j gs d h izkf;dr k � �  �		
	�

�
�

�
� �

�

	
�
 

28-6-6 cuksZyh izes; (Bernoulli theorem)&;fn  fd lh ?kVu k ds ,d  ijh{k.k esa 
?kfV r  gksu s ;k lQyr k d h izkf;d r k Kkr  gks r ks d qy n ij h{k.kksa esa  ls fu f’pr  : i ls r 
ckj  ?kfVr  gksus d h izkf;d r k tsEl cu ksZyh } kj k fn ;s x;s fu Eu lq= ls Kkr  d h t k 
ldr h gS&
��)� � �7�


�����  

 �� ?kV u k gksu s ;k lQyr k d h izkf;dr k] � � ?kV u k d s u  gksu s d h izkf;dr k       
� � iz;klksa d h d qy la[;k] � � lQyr k ;k ?kVu k gksu s d h la[;k �7� � �  esa ls 

 oLr qvksa d s la;ksx d h la[;k  

izek.k & ?kVu k ds ,d  ckj  ?kfV r  gksu s d h izkf;d r k � � 
?kV u k d s r ckj  ?kfVr  gksu s d h izkf;dr k 
 � 
 � 
 - - � � )� ckj  � �� 
?kV u k d s ��  )� ckj  u  ?kfVr  gksu s d h izkf;dr k � � � � � � - ��  )�     

ckj  � ����  
?kV u k d s r ckj  ?kfVr  r Fkk ��  )� u  ?kfV r  gksus d h la;qDr izkf;d r k � ������ 
ij Urq n iz;klksa esa ls  r ckj  lQyr k vkSj  ��  )� vlQyr k d qy 
�� �r j hd ksa ls 
izkIr  gks ldr h gS vr % fu f’pr  : i ls r ckj  ?kV u k d s ?kfV r  gksu s d h izkf;d r k  
                  ���� � 
�� ������� 
 
mnkgj.k 32 & N% flDd ksa d ks mNkyu s ij  4  fpÙk vku s d h izkf;dr k Kkr  d hft;sA 
gy & iz;klksa d h la[;k 
 � �] lQyr k d h vkor̀ h] ) � � 
vlQyr k d h vko`fr   ��  )� � �  � � ! 

lQyr k d h izkf;dr k 
 �
	



] vlQyr k d h izkf;dr k � �

	



 

vr % vHkh"V  izkf;d r k � 
�������� 

� �7� ��

!
����

!� �



� �% �
�

��
�

�

�
�

�%

��
 

mnkgj.k 33& vkB  flDds ,d  lkFk mNkys t krs gSa fu Eu ifj .kkvksa d h izkf;d r k Kkr 
d hft ;s  
¼1½ ,d  fpr  ¼2½ d e ls de 6  fpr  k ¼3½ d ksbZ fpr  u gha ¼4½ lHkh fpr 
 

gy& ¼1½ 
 � #� � � ��� � � � �
!�  

vr % ,d  fpr  vkus d h izkf;d r k � 
�������� 
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� #7	 ��

!
�	 ��

!
���	 �

#
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�

�
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¼2½ d e ls d e 6  fpr  d k r kRi;Z gS fd 6 ckj ;k 7  ckj  ;k 8 ckj fpr vk;s vr % 
r hu ksa d h izkf;d r k Kkr  dj  mld k ;ksx fd ;k t k;sxk] 

� � #� ) � ��$�#�������
 � � �
�

!
 

6  fpr  vku s d h izkf;d r k 
��� � #7� �	


�� �	



�
 �

�


��
 

7  fpr  vku s d h izkf;d r k 
�$� � #7� �	


�� �	



�	 �

�


��
 

8  fpr  vku s d h izkf;d r k 
�#� � #7� �	


�� �	



�� �

	


��
 

vr % vHkh"V  izkf;d r k �

�


��
�

�


��
�

	


��
�

�


��
 

¼3½ d ksbZ fpr  u gha d h n ’kk esa � � #� ) � �� 
 � � � �
!�  

vr % 
��� � #7� �	


�� �	



�� � � �

	


��
�

	


��
 

¼4½ lHkh fpr  vkus d h n ”kk esa � � #� ) � #� 
 � � � �
!�  

vr % ��#� � #7� �	


�� �	



�� � � �

	


��
�
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mnkgj.k 34 &,d  t gkt  d s cUn j xkg ij  lqj f{kr  igq¡pu s d s foi{k esa la;ksxku qikr  4 %2 

bl   ckr  d h D;k laHkkou k gS fd  5  esa d e ls d e 4  t gkt  lqj f{kr  : i ls 
igq¡p t k;sxsaA  

gy& pw¡fd  t gkt  d s lqj f{kr  igq¡pu s ds foi{k esa la;ks xiu qikr  � �5 !  

vr % 
 �



�
 ,oa � �

�

�
 

d e ls d e 4  t gkt ksa d s lqj f{kr  igq¡p t ku s d h izkf;d r k  


��� � 
�%� � %7� �!

�
�� ��

�
�	 � %7� �!

�
�� ��

�
�� 

� %�
!
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�
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�
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�
!
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28-8-7 cst izes;& izfrykse izkf;drk (Bayes theorem Inverse Probability)
cst  izes; okLr o esa lizfrcU/k ds vu qlkj  iwoZ izkf;dr k Kkr  d jus d s mij kUr  ?kV u k ls 
lEcU/k t ks vfr fj Dr  ,oa uohu  lwpu k miyC/k gksr h gS mlds vk/kkj  ij  iwoZ esa izkf;d r k 
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d ks la’kksf/kr  ds;k t kr k gS bl izd kj  la’kksf/kr  d ks mRr j or hZ izkf;d r k(Revised or 

Posterior Probability) Hkh d gr s gS bl fl)kU r  d k fod kl baXyS.M d s izfl) 
xf.kr K j sojs.M V kWel cst  ¼1 7 02 &17 61 ½ } kj k fd ;k x;k FkkA  bl izes; d k vR;kf/kd 
egRoiw.kZ ,oa j kspd  vfHkiz;ksx gksr k gS ft ld s ek/;e foosd iw.kZ fu .kZ; ysu s esa cM+h 
lgk;r k feyr h gSA
 Pwakfd  lizfr cU/k izkf;d r k ,d  ?kVu k d s ?kfVr  gksu s ds ckn  nwlj h ?kV u k d h 
izkf;dr k d h Hkfo";ok.kh gS] ;fn  voyksfd r  ?kV u k vu sd  LoraU= ;k vla;qDr  ?kV u kvksa 
esa ls fd lh ,d d kj .k ls ?kfV r  gqbZ gS r ks bl ckr d h lizfr cU/k izkf;d r k fd  ?kV uk 
fd lh ,d  fof’k"V ?kVu k d k ifj .kke gS ml d h izfr ykse izkf;dr k d gykr h gS vFkkZr 
izfr ykse izkf;dr k fdlh voyksfd r  ?kVu k ds d kj.k fo’ks"k d h eki d k vu qeku gS 
ft ld k ifj d yu  cst  izes; d s ek/;e ls fd ;k t kr k gSA 
 mn kgj .k d s r kSj  ij  n ks dEifu ;ka dwyj ksa d k fu ekZ.k d jr h gS d Eiu h A r Fkk B 
d s d wyj ksa d s n ks"kiw.kZ gksu s d h izkf;dr k PA r Fkk P B  ;fn  ,d  n ks"kiw.kZ dwyj  d ks pqu k 
t kr k gS r ks ;g izkf;d r k Kkr  dj u k fd  og n ks"kiw.kZ d wyj  d Eiu h A ;k B } kj k cu k;k 
x;k gS izfr ykse izkf;dr k d k mn kgj .k gSA blh izd kj  ;fn  n ks d y”k A r Fkk B esa u hys 
r Fkk yky j ax d h x san  gS ;fn  ,d  xasn  d ks fu d kyk t kr k gS ,oa og yky  j ax d h ik;h 
t kr h gS r ks bl ckr  d h D;k izkf;dr k gS fd  og A ;k B d y”k ls fu d kyh x;h gks 
;g Hkh cst  izes; ;k izfr ykse izkf;d r k d k gh fo"k; gSA 
 
28-8-8 cst+ izes; ds vuqlkj izfrykse izkf;drk dk lw= 
;fn  d ksbZ ?kVu k B,  n ij Lij  viot hZ ,oa fu ’’ks"k ?kV u kvksa A1,A2,A3,--------An esa 
ls fd lh ,d  ds la;kst u  esa ?kfV r  gks ld r h gS vkSj ;fn  B ?kVu k okLr o esa ?kV r h gS 
r Fkk P(B) ≠ 0 r ks bl ckr  d h D;k izkf;d r k fd  blls iwoZ fof’k"V Ai (i = 1,2,3----

n) ?kV h gS] fu Eu  lw=ku qlkj Kkr  d h t k;sxh& 

P(Ai / B) = 
���*�+�,����

�����
 (i = 1,2,3----n) 

t gk¡ ij  P(Ai / B) d s fn ;s gksu s Ai d h mRr j or hZ ;k la”kksf/kr  izkf;d r k gS  
P(Ai)  (i = 1,2,3----n) ?kV h gS] fu Eu  lw=ku qlkj  Kkr  d h t k;sxh & 

� ���

�
� �

����+�,���

����
 (i = 1,2,3----n) 

t gkW ij  � ���

�
� � � d s fn ;s gksu s  Ai d h mRrj or hZ ;k la”kksf/kr  izkf;dr k gSA 

���-� � �- d h ewy ;k iwoZor hZ izkf;dr k gSA 
P(Ai vkSj  B) � ���- � ��  r Fkk B ?kV u k d h la;qDr  izkf;d r k gSA 

 P(B) la;qDr  izkf;dr kvksa d k t ksM+ gS  

  � ��		 � �� � ��	
 � �� �   �� ��	* � �� 
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vr % leqPp; fl)kUr  d k mi;ksx d j rs gq;s izfr ykse izkf;dr k d k lw= & 

� �	*

�
� �

��	* � ��
��		 � �� � ��	
 � �� �   �� ��	* � �� 

 
mnkgj.k 35 & ,d  xsan  cu kus okys d kj [kku s esa r hu e’khu sa A, B, C d qy xsan  mRikn u 

d k 35 ] 4 0 ] r Fkk 2 5  mRik n u  d jr h gSaA mu d s mRikn u  esa 6 ] 4  r Fkk 8

 xsan s n ks"kiw.kZ ik;h t kr h gSaA bl ckr  d h D;k izkf;d r k gS fd  n ks"kiw.kZ xsan  d k 

mRikn u  A, B, C } kj k fd;k x;k gS\ 
gy & p;fur  xsan  d s A, B, C } kj k fu feZr  gksu s d h izkf;dr k d ks A1, A2 vkSj A3

eku us ij  & 

��		� �
�

	��
� ��"%, ��	
� � ����, r Fkk ��	� � ��!% 

 
la;qDr rFkk mRrjorhZ izkf;drk dk ifjdyu  

?kV u k 
 

iwoZ izkf;dr k 
��	*� 

lizfr cU/k 
izkf;dr k 

� �	*

�
� 

la;qDr  
izkf;dr k 
P(Ai B) 

mRr j or hZ izkf;d r k 

� �	*

�
� � � ; ���� 

1 2 3 4 5 
A1 0 -3 5 0 -0 6 -02 1 -02 1 -05 7¾-3 68 

A2 0 -4 0 0 -0 4 -01 6 -01 6 -05 7¾-2 80 

A3 0 -2 5 0 -0 8 0 -0 20 -02 0 -05 7¾-3 5 

;ksx   0 -0 57  
 
fu"d"kZ & iwoZor hZ lwpu k d s vk/kkj  ij  ;gh d gk t k ldr k gS fd  n ks"kiw.kZ xsan  nwlj h 
e’khu  ls pqu h x;h gS D;ksfd  bld h izkf;dr k ��	
� lokZf/kd  gS ij Ur q vfr fj Dr 
lwpu k ;k mRr j or hZ d s vk/kkj  ij  vafr e fu "d "kZ ds r kSj  ij  ;g d gk t k ldr k gS fd 
n ks"kiw.kZ xsan  		e’khu  ls yh x;h gS D;ksafd  bld h mRrj or hZ izkf;d r k lokZf/kd  gSA 
mnkgj.k 36 & r hu  d y”k j [ks x;s gS igys d y”k esa 3  lQsn  r Fkk 2  yky xsan  gSa 
n wljs d y”k esa 1  lQsn  rFkk 4  yky xsan  gS r Fkk r hljs d y”k esa 2  lQsn  vkSj  3  yky 
xsan  gSA ,d  d ks ;kn `fPNd : i ls p;u  dj  ,d  xsan  fu d kyh t kr h gS t ksfd  lQsn 
fu d yr h gSA izkf;dr k Kkr d haft ;sa fd  og xsan  ¼i½ igys d y”k lsA ¼ii½ n wljs d y”k ls 
¼iii½ r hlj s d y”k ls fu d kyh x;h gSA  
gy & pwWfd  r hu  d y”k gS vr % fdlh ,d  d y”k d s pqus t kus d h izkf;dr k ¼iwoZorhZ 

izkf;dr k½ ��		� � ��	
� � ��	� � �
"�  
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igys d y”k ls lQsn  xsan  f u d kyu s d h izkf;dr k � � �

��

� �


�
  

blh izd kj  � � �

��

� �
	

�
 ,oa  � � �

��

� �



�
 

vr % igys d y”k ls lQsn  xsan  fu d kyus d h la;qDr  izkf;d r k  
P(A1 vkSj  B)  ;kfu  ��		�� ;k ��		 � �� gksxhAblfy;s  

��		�� � ��		� � � ��
		

� �  

      �
	


�



�
� 




	�

blh izd kj  ��	
�� �
	


�

	

�
�

	

	�

blh izd kj  ��	�� �
	


�




�
�




	�
pw¡fd  la;qDr  izkf;d r kvks d k ���� fu Eu or ~ gksxk 

���� � ���		� � ��	
� � ��	� �
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¼i½ vr % lQsn  xsan  d s igys d y”k ls fu d kys t ku s d h izfr ykse izkf;d r k 

� �		
�

� � �
������

����
�


	�.



�.

�
	



  

¼ii½ lQsn  xsan  d s n wljs d y”k ls fu d kys t ku s d h izfr ykse izkf;d r k 

� �	

�

� � �
������
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	�.
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	��

	��

�

	

�

¼iii½ lQsn  xsan  ds r hljs d y”k ls fu d kys t kus d h izfr ykse izkf;dr k

� �	
�
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������
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28-9 izkf;drk dk egRo rFkk vuqiz;ksx 
 
;|fi izkf;d r k d k vkj fEHkd  fod kl la;ksx iz/kku [ksyksa fo’ks"k d j  t qvk r Fkk ykV j h 
vkfn  {ks=ksa es a mi;ksx d s i j  gqvk ij Ur q vk/kqfu d  le; esa izkf;d r k d k iz;ksx lkekft d] 
vkfFkZd ] cheksa d k O;olkf;d  j ktu Sfrd  ,oa oSKkfud lesr  mu lHkh {ks=ksa esa gksr k gS 
t gk¡ vfu f’prr k ds lkFk t ksf[ke pqu kSr h d s : i esa lkeu s vkrs gSa r Fkk O;fDr d ks gj 
ifj fLFkfr ;ksa d s vu qlkj  foosd  fu .kZ; ysu s gksr s gSa vr % orZeku  esa bld k iz;ksx ,d 
j kspd  oSKkfu d  r Fkk egRoiw.kZ fo"k; d s : Ik esa gksu s yxk gS bld s fofHkUu  {ks=ksa  esa fu Eu  
vu qiz;ksx gSaA 
28-9-1-  la;ksx ds [ksyksa o lV ~V k yxkus d k vk/kkj izkf;d r k d k mn Hko ,oa fod kl 
la;ksx r Fkk lV ~V k t fur  [ksyksa d s g h ek/;e ls gqvk  gS bl fl)kUr  ds iz;ksx ls fd lh 
Hkh la;ksx r Fkk  lV ~V k vkfn  d k vu qeku  yxkku k vklku  gks x;k gS ft ld s d kj .k ls 



प�रमाणा�मक 	व�धया ँ                                                                              MAEC104 

उ�तराखडं मु�त व�वव�यालय�����������������������������������������������������������������������������������
��

fd lh Hkh ifj fLFkfr ;ksa esa f oosd iw.kZ fu .kZ; ysus esa vR ;f/kd  lgk;r k feyu s yxh] izR;sd  
oSd fYid  ifj .kkeksa ;k lEkLr  lEHkkO; ifj .kkeksa d h izkf;d r k ls [ksy d h ckt h d s leLr 
izR;kf’kr  ewY;ksa d k fd ;k t kus yxk] vr % la;ksx r Fkk lV ~V kt fur  [ksyksa t Sls ?kqM+n kSM+ ]  
ikls QSad u k] flDd s d h mNky] ykWV j h vkfn  esa bl fl )kUr  d k ;ksxn ku  egRoiw.kZ gSA 
28-9-2-  lkaf[;d h fu;eksa d k vk/kkj  izkf;dr k ds fl)kUr ksa d s ek/;e ls /kkj s&/khjs 
lkaf[;d h; ds fu ;e r Fkk f l)kUr ksa d s fod kl esa  egR oiw.kZ lgk;r k feyh gS ^ ^lka f[;d h; 
fu ;ferr k fu ;e** izfr p;u d s fu ;e r Fkk ^^egkad  tM+r k fu ;e^^ ewy : i ls izkf;d r k 
fl)kUr  ij  gh vk/kkfjr  gSA 
28-9-3- lkaf[;dh; fuokZpuksa esa vuqiz;ksx& lkaf[;dh; fu oZpu ksa gsr q lexz d k ij h{k.k 
izfr n’kZ lead ksa ds ek/;e ls fd ;k t kr k gS t ks fd  bl izkf;dr k ij  vk/kkfj r  fd 
;kn `fPNd  : i ls p;fur ;Fkksfpr  izfrn ’kZ lef"V d h ewyHkwr  vfHky{k.kksa d k i;kZIr 
ek=k esa izfr fu f/kRo d j rs gSSA 
28-9-4- ifjdYiuk ,oa  lkFkZdrk ijh{k.kksa dk vk/kkj& izkf;dr k  fl)kUr ksa ds ek/;e~ ls 
ifj d Yiu k r Fkk lkFkZdr k ij h{k.kksa gsr q lgk;r k feyr h gS izkfFkdr k ds ek/;e~ ls u  flQZ 
r dZ iw.kZ vu qeku  ,oa izR;kf’kr  ewY; d ks ekiu s esa en n  feyr h gS vfir q izkf;dr k 
fl)kUr  d bZ oaVu ks t Sls fni˜  oaV u  cu kSZyh izes;]I;Wk;lk oaVu  izlkekU; oaV u  dk vk/kkj 
gS ft ld s lgk;r k ls izR;kf’kr  vko`fr  ls d j  lkFkZd rk d k ij h{k.k fd ;k t kr k gSaA 
28-9-5- lkaf[;dh; fu.kZ;u dk vk/kkj & izkf;dr k  fl)kUr  ds vu qiz;ksx d s fcu k 
lkaf[;d h; fu .kZ; fl)kUr d h d Yiu k u gha d h t k ld r h gSaA oLr qr % fu .kZ; fl)kUr 
izkf;dr k  ds ewyHk wr  fu ;eksa r Fkk vo/kkj .kkvksa  r Fkk izR;kf’kr  ewY;ksa d s iz;ksx ij 
vkf/kkfj r  gSA vfHkiz;ksxks v kSj  ij h{k.kksa d h lgk;r k ls izR;sd  {ks= d h leL;kvks  d s gy 
gsr q izkf;d r k  ds vku qekfod  vo/kkj .kk d k iz;ksx fd ;k t kr k gS ft u  ifj fLFkfr ;ksa e sa 
okLr fod  vkSj  oLrqfu "B  ekiu  laHko u gh gksr k gS og¡k  O;fDr fu "B  izkfFkdr kvksa d s iz;ksx 
} kj k fu .kZ; fy;s t kr s gSA vr % izkfFkdr k ds fl)kUr ksa d k lkaf[;d h; fu .kZ;u  dh izfd ;k 
esa egRoiw.kZ ;ksxn ku  gSaA  
28-9-6 vkfFkZd ,oa O;kolkf;d fu.kZ;ksa esa iz;ksx & vkfFkZd  ,oa O;kolkf;d  {ks=ks esa fo’ks"k 
r kSj  ij  chek] fu osx] for h;] r Fkk iwat hxr  ckt kj ksa esa vfu f’pr r kvksa r Fkk t ksf[keksa d s 
d kj .k Hkfo"; d k vkWd yu r Fkk iwokZu qeku  ges’kk ls gh ,d  pqu kSr h iw.kZ d k;Z j gk gSA 
ij Urq izkf;dr k  ds fofHkUu  fl)kUr ksa dsa ek/;e ls mu d ks pqu kSr h iw.kZ ifj fLFkfr ;ksa d k 
r kfd Zd ]oSKkfud  r Fkk fo’ys"k.k d ju k vR;kf/kd  lj y gks t kr k gSA ftlesa bu  {ks=ksa esa  
izkf;dr k ds fl)kUr  mi;ksxh gksu s d s lkFk&LkkFk yk s d fiz; Hkh gSaA 

28.10 lkjka”k 
 
Lkkj ka”k d s r kSj ij la;ksx vk/kkfj r  [ksyks] t q,s r Fkk lês d h gS ij Ur q izkf;d r k us vius 

vkj EHk ls or Zeku  le; rd  ,d  yach ;k=k r ; d h gS r Fkk vkt  ;g fl)kU r  vu sd ksa 

fo"k;ksa r Fkk {ks=ksa  esa egRoiw .kZ ;ksxn ku  dj  j gk gSA 

vr % vk/kqfu d ;qx esa izkf;d r k ek= vVd yckt h ;k Hkkou kRed  d Fku rd  lhfer  u  j g 

d j ,d  j kspd  rd Z lEer~ ,oa oSKkfud  Lo: i /kkj .k d j pqd k gS ft ld s viu s fu ;e] 
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izes; o fl)kUr gSa r Fkk vo/kkj .kk;sa gSaA ft Ugksu sa izkf;d r k d ks vyx&vyx vk;ke izn ku 

fd ;s gSA 

or Zeku  ;qx esa izkf;d r k fl)kUr  d k r hoz xfr  ls fod kl gqvk gS vkSj  vkt  lkekft d ] 

vkfFkZd ] HkkSfrd  vkSj  izk— fr d foKku ksa d k d ksbZ Hkh ,slk {ks= u gha gS ftlesa izkf;d rk 

fl)kUr  izR;{k ;k ij ks{k : i ls vu qiz;ksx u  gksr k gks] okLr o esa vkt  izkf;d r k ds 

fl)kUr  O;olk;] foÙkh; iw¡ t h ckt kj ksa chek {ks= r Fkk vFkZO;oLFkk d s vU; egRoiw.kZ {ks=ksa 

d s v/;;u  gsr q vifj gk;Z gks x; s gSA ;g  lkaf[;d h; fu oZpu  d k ,d  ijeko’;d 

mid j .k gS vkSj  vfu f’fpr  ,oa t ksf[ke d h fLFkfr  esa f oosd iw.kZ fu .kZ; ysus d h izfØ ;k d k 

lqn`<+ ,oa vfu ok;Z vk/kkj  gSA 

28-11 cgqfodYih; iz”u  
 
¼1½ izkf;d r k d h fpj  izfr fLB r  vo/kkj .kk ds t ud  d kSu  gS \ 

 ¼d ½ LikbZxsy ¼[k½ ekd ksZl ¼x½ ykIy sl ¼?k½ iksik sc  

¼2½ izkf;d r k d h vkxeu kRed  n `f"Vd ks.k ij  d ksu  lh fopkj  /kkj k fu HkZj  gS \ 

 ¼d ½ lkaf[;d h; lkis{k ¼[k½ fpj  izfr f"Br  ¼x½ vk?kqfud  ¼?k½ O;fDr "B 

¼3½ izkf;d r k d ks leqPp; fl)kUr  d s #i esa O;Dr  d j us okyh vo/kkj .kk gS \  

 ¼d ½ lkis{k vko`fr  ¼[k½ mRr j  or hZ ¼x½ vfHkxzghr h; ¼?k½ fpj  izfr f"Br 

¼4½ izkf;d r k d s vk?kkj  ¼foundation of  probabilty½ d s ys[kd  d kSu  gS\ 

      ¼d ½ j kWu sYM fQ”kj  ¼ [k½ ekd ksZo ¼x½ cu ksZyh ¼?k½  d ksYeksxksj kso  

¼5½ la;ksx iz/kku  [ksyks es a d kSu  lh izkf;dr k d h vo?kkkj .kk eq[;r ;k iz;qDr  gksrh gS\ 

¼d ½ mRr j  or hZ ¼[k½ O;fDr fu "B  ¼x½ iwoZor hZ ¼?k½ vfHkx`ghr h; 

¼6½ N% igyw okys r hu  ikls ;fn  mNkys t k;s r ks fd ru s laEHkkO; ifj .kke gksxsa\  

¼d ½ 2 16  ¼[k½ 3 6  ¼x½ 25 6  ¼?k½ 1 8 

¼7½ pkj  iqLr d ks A,B,C,D esa ls  n ks&n ks d s fd ru s Ø ep; cusxs \ 

¼d ½ 6  ¼[k½ 8  ¼x½ 4  ¼?k½ 3 0 

¼8½ 6  lhV ks ij  pkj  yksx f d rus r j hd ks ls cSB  ldr s gS \ 

¼d ½ 1 20  ¼[k½ 2 40  ¼x½ 6 0  ¼?k½ 3 0 

¼9½ 6 xsn ks esa ls 2  xsan ks fd r us r j hd ks ls fu d kyh t k ldr h gS \ 
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¼d ½ 1 5  ¼[k½ 12  ¼x½ 1 0  ¼?k½ 1 8 

¼10½ eqEcbZ ls d ksyd Rr k d s ;fn  j kLr s gS r ks ,d  O;fDr  fdru s r j hd ks ls vk t k     

ldr k gS \ 

¼d ½ 1 2  ¼[k½ 1  ¼x½ 24  ¼?k½ 3 6 

¼11½ pkj  flDd ksa d h mNky esa d qy lEHkkO; ?kV u k;s gksxh \ 

¼d ½ 1 6  ¼[k½ 8  ¼x½ 6  ¼?k½ 4 

¼12½ P (AB) ;kfu  P(A vkSj  B) d k eku  ij Lij  viot hZ ?kV u kvks d s fy;s g ks xk \ 

¼d ½ 1  ¼[k½ 0  ¼x½ 1  ls de ¼?k½ 1  ls T;kn k 

¼13½ fdlh ?kV u k ds ?kfVr gksu s i{k esa ;fn  la;ksxu qikr  3 %5  gS r ks ?kVu k d s ?kfV r gksu s 

d h izf;d r k gksxh \ 

¼d ½ 


�
 ¼[k½�

�

�
 ¼x½ 



�
 ¼?k½ 

�


 

¼14½ fd lh ?kV u k ds ?kfV r gksu s d s foi{k esa la;ksxku qikr  ;fn  4 %7  gS r ks ?kV u k d s ?kfVr 

gksu s d h izf;dr k gksxh \ 

¼d ½ 
�

		
 ¼[k½ 

�

		
 ¼x½ 

�

�
 ¼?k½ 

�

�
 

¼15½ izfr ykse izkf;dr k d k gy fd l fo)ku  d s )kj k fn ;k x;k gS \ 

¼d ½ ikLd y ¼[k½ Qj eSV  ¼x½ cSt  ¼?k½ ekbt s+t  

¼16½ vu qiwj d  ?kV u kvks d k ;ksx ges’kk gk sr k gS \ 

¼d ½ 0  ¼[k½ 1  ¼x½ 1  ls de ¼?k½ 1  ls T;kn k 

mRrjekyk  & ¼1 ½ x ¼2 ½ d  ¼3 ½ x  ¼4 ½ ?k ¼5 ½ x ¼6 ½ d ¼7 ½ ?k ¼8 ½ [k ¼9 ½ d ¼10 ½ ?k 
¼1 1 ½ d     ¼12 ½ [k ¼1 3 ½ x ¼1 4 ½ [k ¼15 ½ x ¼1 6 ½ [k 

28-12   y?kq mRrjh; iz”u 
¼1½fu Eu  d ks la{ksi es ifj Hkkf "kr  d hft ;s A 

             ¼i½ lj y ?kV u k;sa ¼ii½ la;qDr  ?kVu k;s ¼iii½ ij Lij  vior hZ ?kV u k;s    

¼iv½fu ”’ks"k ?kV u k;s ¼v½ vfr O;kih ?kVu k;s 

¼2½ mRrj or hZ ,oa iwoZor hZ izf;d r k esa la{ksi esa  var j  cr kb;sA  

¼3½ Ø ep; r Fkk lap; esa i j Lij   lEcU/k cr kb;sA  

¼4½ izfr n ’kZ lef"V  d ks la{ksi esaa ifj Hkkf"kr  d hft ;s A 
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¼5½ vu qdwy ifj fLFkfr ;ks r F kk d qy laEHkkO; ifj fLFkfr ;ksa d ks le>kbZ;sA 

28-13   la[;kRed iz”u 

¼1½ ,d  O;fDr  A 70% n ’kkvks esa  lp cksyr k gS  r Fkk n wlj k O;fDr  80% n ’kkvks e sa 

lp cksyr k gS ,d  gh r F; d k o.kZu  dj rs gq;s og fd ru s izfr ’kr  n’kkvks esa ,d  nwljs 

d s fo#) cksysx s \ 

¼lad sr& A r Fkk B ds lR; cksyu s d h izakf;d r k Ø e”k% 0-7 ,oa 0 -80  ,d  n wljs ds 

fo#) cksy sxs t cfd ] A l R; cksys  ,oa B >wV  cksys  ;k A >wV  cksy  r Fkk B l R; cksys  

70 .20 +0.30  .80 = 0.38 �"#<	½ 

¼2½ ,d  FkSys esa 5  yky r Fkk 4  gj h xsan  gS 3 &3  xsan  n ks ckj  fud kyh t kr h gS r Fkk 

laHkkou k gS fd  igyh ckj  r hu ks yky x san s gks  r Fkk n wlj h ckj  r hu ks xsan  gj h gks ;f n   

¼i½ izFke ckj  xsan s fu d kydj  okil FkSys esa j [k n h t k;s 

¼ii½ nwlj h ckj  xsan s fu d kyd j  okil FkSys esa j [k n h t k;s  

 ��� %

##!
���� �

�!
!

¼3½ mij ksDr  iz”u  esa ;fn  ,d &,d  d j r hu ks xsan s fud kyh t k;s r ks D;k laHkkou k gS fd 

izFke xsan  yky] n wlj h gj h r Fkk r hlj h xsan  yky gks  ;fn  

¼i½ izFke ckj  xsan  iqu ZLFkkiu  ds lkFk fu d kyh t k;s  

¼ii½ nwlj h ckj  xsan  cxSj  iqu ZLFkkiu  ds lkFk fu d kyh t k;s "����
��� ������

�"� # 

¼4½ ;fn  ,d  FkSys esa 6  lQsn  r Fkk 4  yky xsan  gS FkSys es ls r hu  xsan  fu d kyh t kr h gS 

D;k laHkkou k gS fd  2  lQsn  xsan  gks r Fkk 1  xsan  yky  gks ;fn   
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¼i½ xsan  ,d  lkFk fu d kyh t k;s  

¼ii½ xsan s ,d &,d  dj  iqu ZLFkkiu  d s lkFk fu d kyh t k;sA 

 

ladsr ¼1½ ,d  lkFk fu dkyu s ij  ,d  gh ?kV u k gksxh 2  lQsn   r Fkk 1  yky xsan  

fu d kyus d s r j hd s �7
 � �7	�,oa izkf;d r k 
�/���/�
	�/�

 gksxh  

¼2 ½ ,d &,d  dj  xsan  fud kyu s esa izkf;d r k � $ �/�
	�/�

�
�/�
	�/�

�
�/�
	�/�

% � " 

,oa ;g fLFkfr  r hu  r j hd ksa ls gks ld r h gS 

    I     II     III 
  lQsn    yky   lQsn 
  yky   lQsn  lQsn   

  lQsn    lQsn    yky     $��� 	



� � �!�

��

	
�
% 

¼5½ ;kn `fPNd : i ls pqu s x;s ,d  ykSan  o"kZ esa 53  jfookj  pqu s t ku s d h izkf;dr k D;k 

gksxh\  

ladsr % ykSan  o"kZ esa 3 6 6  fn u  gksrs gS ;kfu  5 2  lIr kg r Fkk 2  fn u  lHkh fn u  5 2  ckj 

vkr s gS vkSj  2  fn u  Þlkse o eaxy]ß Þeax y o cq)]ß Þ cq) o xq: ]ß Þxq:  o ”kqØ ]ß Þ”kqØ  o 

'kfu ]ß Þ”kfu  o j fo]ß ,oa Þjfo o lkse]ß d s Ø e esa vk ldr s gS ;kfu  7  esa ls 2  rj hds ls 

j fookj  vk ldr k gSA �

�
� 

¼6 ½ 20  o"kZ ds O;fDr  ds fy;s 7 0 o"kZ rd  t hfor jgu s ds foi{k esa vu qikr 9%5  gS r Fkk 

6 0  o"kZ d s O;fDr  ds fy; s 8 0  o"kZ r d  t hfor  j gus d s foi{k esa vu qikr  8%6  gS bu esa l s 

d e ls d e ,d  d s 2 0  o"kZ r d  t hfor  j gu s d h izkf;d r k Kkr  d hft ;s\ �	
�"

� 

¼7 ½ r k”k d h xM~Mh ls pkj iÙks ;kn `fPNd  : Ik ls [khaps t krs gS bl ckr d h izkf;d r k 

Kkr  d fj ;s fd  pkj ksa iÙks v yx vyx j axks d s g ksxsa  \ � 
	"�


��
�
� 

¼8 ½ 8  yM+d ks r Fkk 7  yM+fd ;ksa d s lewg ls ,d  lfefr  cu ku h gS bl ckr  d h D;k 

izkf;dr k gksxh fd  lfefr esa ¼1 ½ 3  yM+d s r Fkk 2  yM+fd ;k¡ gksxh ¼2 ½ d e ls d e 1 
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yM+d h gksxh                

 $��� 		��

��
�!�


"��

��
% 

¼9 ½ ,d  ce d s fu ”kku s ij  fxj u s d h izkf;dr k �
%� �gS ,d  iqy d ks u "V  d jus d s f y;s 

n ks ce i;kZIr  gS ;fn  iqy ij  6  ce fxj k;s t k;s r ks D;k izkf;d r k fd  iqy u "V gks t k; s 

\ �	���
	
�

� 

¼1 0 ½ ,d   fo|ky; esa Nk= ds mÙkh.kZ gksus d h izkf;d r k 0-8 gS izkf;dr k Kkr d hft ;s 

fd  5  Nk=ksa esa ls  

¼1 ½ d ksbZ u gha ¼2 ½ ,d  ¼3 ½ d e ls d e ,d  mÙkh.kZ gksxk � 	

	
�
�


�

	
�
�
	
�

	
�
� 

¼1 1 ½ ,d  LdwV j  d Eiu h }kj k LdwV j  fu ekZ.k d s n ks la;= esa 80%  mRikn u gksr k gS 

r Fkk la;= B esa  20% mRikn u  gksr k gS la;=  ,d  esa 85% Ld wV j  mPp xq.koÙkk ds 

gS t cfd  B 65% ,d  Ld wVj  d k p;u  fd ;k t krk gS t ks fd   mPp Jfed r k d k gS 

D;k izkf;d r k fd  og la;=  A ls vk;k gSA  ¼2 ½ fd  og la;=  B ls  vk;k gS  

���
�	

�
	

�	
� 

¼12½ r hu  d y”k gSa igys esa  3  yky r Fkk 7 gjs xsan  gS n wljs eswa 5  yky r Fkk 3  gj s xsan  gS 

r Fkk r hlj s esa 8  yky r Fk k 4  gj s xsan  gS D;k izkf;d r k gS fd  ,d  yky xsan  fu d kyh 

t kr h gS r Fkk og  

 ¼1 ½ igys d y”k ¼2 ½ n wlj s d y”k ¼3 ½ r hljs d y”k ls  fu d kyh gksA 

(
�

	"	
�
��

	"	
�
��

	"	
) 

28-14  fucU/kkRed iz”u  

¼1½ izkf;dr k ds mn ~Hko ,oa fod kl d ks le>krs g q;s vk/kqfu d  le; esa izkf;d r k ds 

O;ogkfj d  egRo ij  izd k”k Mkfy;s \ 

¼2½ izkf;dr k d h vo/kj .kkvksa d ks le>krs gq;s fpjlEer ~ ,oa lkf[;d h; vo/kkj .kkvksa 

vr aj  Li"V  d hft ;s\ 
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¼3½ izkf;d r k d h vo/kkj .kkvksa d k vkyk spu kRed  ewY;kd au  d hft ;s \ 

¼4½ izkf;d r k oaV u  d ks Li"V  dj rs gq;s bld s mi;ksx r Fkk egRo ij  ppkZ d hft ;s \ 

¼5½ izfr ykse~ izkf;dr k d h O;k[;k d hft;s r Fkk blds egRo ij  fV Ii.kh fyf[k;s \ 

28-15  Lka)HkZ xzUFk lwph  

� Ukkxj ] d Syk”k u kFk ¼20 09 ½] lkaf[;d h; ds ewy r Ro] ehu k{kh izd k’ku 

� flag] ,l0  ih0  ¼2 010 ½] lkaf[;d h d l)kUr  ,oa O;ogkj ] ,l pUn  ,.M d Eiu h 

fyfeV sM 

� Kumar, Anil, (2000) Statistical Research in methodology 

Aifa publishing house, 

� Bose, Do, (2003) an Introduction to mathematical 

Economics, Himalaya Publising house               
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bdkbZ 29 f}in çes; 

29-1 izLrkouk 

29-2 mís'; 

29-3 lS)kfUrd izkf;drk oaVu 

29-4 f}in oaVu ;k f}in çes; 

29-5 f}in çes; dh ekU;rk;sa 

29-6 f}in oaVu ;k çes; dk foLrkj 

29-7 f}in oaVu fy[kus ds lkekU; fu;e 

29-8 f}in oaVu dk Lo:i 

29-9 f}in forj.k dh izR;kf'kr vko`fÙk;k¡ 

29-10 okLrfod ,oa izR;kf'kr vko`fÙk;ksa dh rqyuk 

29-11 f}in oaVu ds vpj ewY; 

29-12 f}in oaVu dk vk?kw.kZ tud Qyu 

29-13 ;ksx çes; 

29-14 f}in oaVu ds ifj?kkrksa ds fy, fjdjsUl lEcU/k ;k Qyu 

29-15 f}in oaVu izxq.k çes; ,oa cgqin oaVu 

29-16 f}in oaVu dh fo'ks"krk;sa 

29-17 f}in oaVu dh mi;ksfxrk ,oa egRo 

29-18 lkjka'k 

29-19 'kCnkoyh 

29-20 cgqfodYih; iz'u 

29-21 la[;kRed iz'u 

29-22 fucU/kkRed iz'u 

29-23 lUnHkZ xzUFk lw= 
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29-1 izLrkouk 

iwoZ d h bd kbZ esa izkf;d r k fl)kUr ksa d k foLr kj  ls v/;;u  d j  izkf;dr k d h fofHkUu 

vo/kkj .kkvksa] çes;k sa r Fkk m u ls lEcfU/kr  leL;kvksa d k fo'ys"k.k  fd ;k  x;k A ft ld k 

iz;ksx fofHkUu  ?kVu kvksa d s ?kfV r gksus d h lEHkkou kvksa d k oSKkfud  rj hd ksa ls vkd yu 

d jus esa  fd ;k t kr k gS A ft ld k egRo vkt  la;ksx iz/kku  [ksyksa d s l kFk&lkFk 

vk£Fkd ] O;kolkf;d ] oSKkfu d  ,oa j ktu Sfrd  lHkh {ks=ksa es a LFk kfir  gks x;k gS A  

Hkkoh lEHkkou kvksa d k vkdyu  dj us d s lkFk&lkFk izkf;d r k fl)kUr ksa d s iz;ksx 

;kn `fPNd pj ksa d s Hkkoh ewY;ksa d ks Kkr  d jus r Fkk fdl izd kj  bu  ewY;ksa eas d qy vko`fr 

fd l izd kj  ls vkoafV r  gksr h gS bld s fy;s izkf;d r k oaV u  iz;qDr  gksr s gSa A bu oaV u ksa esa  

t sEl cu ksZyh } kj k fod flr f} in  oaV u  izeq[k gS A bl oaVu  d ks cu ksZyh çes; ;k f} in 

çes; d s vUr xZr  v/;;u  fd ;k t kr k gS A 

f} in  çes; esa ,d  ,sls oaV u  d k v/;;u  fd;k t kr k gS t ks fd  [kf.Mr  vko`fr 

oaV u  gksr k gS] t ksfd  n ks ?kV u kvksa d h lQyr k ,oa vlQyr k d h Hkkoh lEHkkou kvksa d s 

lEiw.kZ lewg d ks O;Dr  d jr k gS ftld k foLr kj ls v/;;u  ge or Zeku bd kbZ ds 

vUr xZr  dj saxs & 

29-2 mís'; 

or Zeku  bd kbZ ds mís'; fu Eu or~ gS & 

• f} in  çes; mn ~Hko fod kl r Fkk vFkZ D;k gS \ 

• f} in  çes; fd u  izeq[k ekU;r kvksa ij  vk/kkfj r  gS \ 

• izkf;drk oaVu ls D;k rkRi;Z gS rFkk izeq[k izkf;drk oaVu dkSu&dkSu ls gSa\ 

• f} in  çes; d k foLr kj  fdl izd kj  ls gksr k gS \ 

• f} in  çes; d s izeq[k vpj  ewY; d kSu&d kSu  ls gSa \ 

• f} in  çes; d h eq[; fo'ks"kr k;sa ,oa xq.k d kSu&d kSu  ls gSa \ 
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• f} in  çes; ls lEcfU/kr  eq[; Qyu  d kSu &d kSu  ls gSa \ 

• f} in  çes; ls izR;kf'kr  vko`fr ;k¡ fdl izd kj  ls Kkr  d h t k ldr h            

gSa \ 

• f} in  çes; ij  vk/kkfj r  leL;kvksa d k gy  fd l izd kj  ls fd ;k t k 

ldr k gS \ 

• f} in  çes; d s mi;ksx r Fkk  egRo d kSu &d kSu  ls gSa \ 

29-3 lS)kfUrd izkf;drk oaVu 

,sls vko`fÙk oaV u  ft Ugsa okL r fod  voyksd u ksa ;k iz;ksxksa } kj k fu f'pr  dj ds d qN fu f'pr 

ifj d Yiu kvksa] ekU;r kvksa vFkok izkf;d r k fu;eksa d s vk/kkj  ij  xf.kr h; : i ls 

vu qekfud  fd ;k t kr k gS r ks ,sls oaV u  d ks lS)kfUrd  vko`fÙk oaV u  ;k izkf;dr k oaV u 

d grs gSa( ;kfu  bl oaV u  esa izkf;dr kvksa d ks lkis{k ckj Eckjr k eku k t kr k gS A lS)kfUrd 

izkf;dr k oaV u  d ks fu Eu  n ks Hkkxksa e sa ck ¡V k t k ldr k gS &  

(1) vlr r~ izkf;dr k oaV u  

(2) lr r~ izkf;d r k oaV u 

t gk¡ rd  vlrr ~ ;k [kf.Mr  izkf;dr k oaV u d k iz'u  gS bu esa f} in ] IokW;lkW r Fkk 

le: i oaVu  blds vUr xZr  vkrs gSa] ogha vk;r kd kj] pj  ?kkr kad h r Fkk izlkekU; oaVu 

lrr ~ izkf;d r k oaV u  d s vUr xZr  vkr s gSa A izkf;d r k oaV u  d h eq[; fo'ks"kr k;sa fu Eu  gSaA  

 izkf;dr k oaV u esa fopj  d s eku ksa d h r Rlaokn h izkf;dr k d k ;ksx ,d  gksr k gS & 

p1 + p2 + p3 + .................. + pn = 1 ;k  p = 1 

 izkf;dr k oaV u  d h vo/kkj .kk vko`fÙk oaV u  d s leku  gksr h gS A ;g oaV u  gesa  ;g  cr kr k 

gS fd  fopj  ds fofHkUu  ewY ; d qy vko`fr  fdl izd kj  ls for fj r  gS A 
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voyksd u ksa d h la[;k vf/kd  gksu s ij  izkf;dr k oaV u lkis{k vko`fÙk oaV u  d k lS)kfUrd 

: i xzg.k dj  nsr k gS A 

29-4 f}in oaVu ;k f}in izes; 

f} in  oaV u  d h j pu k d jus d k Js; fLol xf.kr K tsEl cu ksZyh (1654-1705) 

d ks gS A ij Ur q bld k izd k'ku  mu d h e`R;q ds vkB  o"kZ ckn  lu~ 171 3  bZ0  esa gqvk Fkk A 

bl oaV u  d ks cu ksZyh oaV u Hkh d gk t kr k gS A f} in  d k 'kkfCnd  vFkZ gS n ks in ksa d k 

ik;k t ku k] ftlesa ,d  in  ?kVu k d h lQyr k ls lEcfU/kr  gksr k gS r Fkk n wlj k ?kVu k 

d h vlQyr k ls] okLr o esa f} in  oaV u  ;k for j .k ,d  ,slk [kf.Mr  vko`fr  for j .k gS 

t ks } U} kRed  fod Yiksa ;kfu  vyx&vyx izÑ fr  d s fod Yiksa d s lEHkkou k d ks izdV  dj r k 

gS A bls f} in  izes; ds Hkh  u ke ls t ku k t kr k gS A 

;fn  fdlh vfHkiz;ksx esa fd lh ?kV u k ds ?kfV r  gksu s d h izkf;dr k p r Fkk u ?kfV r  gksu s 

d h izkf;d r k q gS r ks d qy n ij h{k.kksa esa fu f'pr  :i ls mlds r ckj  ?kfVr  gksu s d h 

izkf;dr k tsEl cu ksZyh } kj k fn ;s x;s fu Eu  lw=ku qlkj  Kkr  d h t k ld r h gS &  

p(r) = nCr p
rqn-r 

t gk¡ p + q = 1,   r = 0, 1, 2, 3 .............. n 

;fn  vc lQyr kvksa d h la[;k d ks r = 0, 1, 2, 3..........n ls lEcfU/kr  izkf;d r kvksa 

Ø ekuqlkj fy[k n h t kr h gS r ks miyC/k oaV u ,slk f} in izkf;d r k oaV u d gykr k gS A 

ft lls izkpy n  r Fkk p gS A  

Li"V r% ∑
=

n

0r

nCr p
rqn-r = (p + q)n = 1  

29-5 f}in çes; dh ekU;rk;sa 

f} in  izes; d s vu qlkj  j fpr  f} in  oaV u  d k xf.kr h; Lo: i fu Eu  ekU;r kvksa d s vu qlkj 

fod flr  fd ;k t k ldr k gS & 
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;kn `fPNd  vfHkç;ksx Lor U= gksu k pkf g,] ;kfu  ,d  ij h{k.k ds ifj .kke d k n wlj s ij h{k.k 

d s ifj .kke ij  d ksbZ izHkko u gha iM+u k pkfg, A 

;kn `fPNd  vfHkiz;ksx leku  ifj fLFkfr ;ksa esa  vkor Zd : i ls ij h{k.kksa d ks f L Fkj  vkSj 

ifj fer  la[;k d s vu q: i fd ;k t kr k gS ;kfu  ij h{k.kksa d h la[;k n  fLFkj  r Fkk ifj fer 

gS A 

izR;sd  ij h{k.k esa vfHkiz;ks x d s n ks ij Lij  viot hZ ifj .kke gksr s gSa t gk¡ p lQyr k d ks 

r Fkk q vlQyr k d s ?kfV r gksu s d ks O;Dr  d jr k gS A 

lHkh ij h{k.kksa esa ?kV u k ds ?kfV r  gksus d h izkf;dr k p fLFkj  j gr h gS blh izdkj q Hkh 

fLFkj  j gr h gS A 

29-6 f}in oaVu ;k çes; dk foLrkj 

lqMkSy flDd k mNkyus ds vfHkiz;ksx d s ek/;e ls f}in  çes; ds foLr kj  d ks vklku h ls 

le>k;k t k ldr k gS ;fn  ,d  flDds d ks mNkyk t k;s r ks n ks ifj .kke fpr  (Head) 

r Fkk iV (Tail) vk;saxs] f t lesa p d ks lQyr k ¼fpr ½ r Fkk q d ks vlQyr k ¼iV ½ d s 

lad sr  ls O;Dr  fd ;k t k;s r ks izkf;d r k fl)kUr  vuqlkj  ;g d gk t k ldr k gS fd  &  

p = q = ½ vkSj p + q = 1 

;fn  n ks flDd s ,d  lkFk mNkys t k;sa r ks fu Eu  laHkkfor  ifj .kke ?kfV r  gks ld rs gSa A  

nks flDds dk vfHkç;ksx 

ifj .kke r j hd s çkf;d r k lQyr k çkf;d r k eki 

fpr  (H) iV  (T) I       II 

2 

1 

0

0 

1  

2 

H      H 

H      T 

T      H 

T      T 

p × p = p
2
  

p × q  = 2pq 

p × q 

q × q = q
2

2 

1 

0 

¼ 

½ 

½ 

;ksx   (p + q)
2
   1 
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n ks fpr  (H, H), n ks iV  (T, T), ,d  fpr  ,d  iV (H, T), ,d  iV  ,d  fpr  (T, 

H) vk ldr s gSa bu ifj.kkeksa d h izkf;dr k d k vu qeku fu Eu  lkj .kh ls yxk;k t k 

ldr k gS &  

rhu flDds dk vfHkç;ksx 

ifj .kke r j hd s çkf;d r k 

 

lQyr k çkf;d r k 

eki fpr  (H) iV          

(T) 

I   II   III

3 

2 

1 

0

0 

1  

2 

3 

H  H   H 

H   H   

T 

H   T   

H 

T   H   

H 

H   T   T 

T   H   T 

T   T   H 

T   T   T 

p × p × p = p
3
  

p × p × q  = p
2
q 

p × q × p = p
2
q    3p

2
q 

q × p × p =  p
2
q 

p × q × q =  pq
2 

q × p × q =  pq
2 

q × q × p =  pq
2 

q × q × q =  q
3

3 

2 

1 

0 

1/8 

3/8 

3/8 

1/8 

;ksx  p
3
 + 3p

2
q + 3pq

2
 + q

3 
= (p + q)

3
  1 

;fn  r hu  flDds (I, II, III) ,d  lkFk mNkys t k;sa r ks ifj .kke fu Eu  lkj .kh d s ekè;e 

ls izLr qr  fd ;s t k ldr s gSa µ  

blh izd kj  4, 5, 6, 7.............. n ?kV u kvksa d s fy ;s f} in  oaV u  cu k;s t k ldr s gSa 

;gk¡ ij  ?kV u kvksa d h la[;k (p + q) d h ?kkr  ds leku  gksxh ft ld k fd  foLr kj  Kkr 

fd ;k t k ld r k gS A 
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,d  ?kVu k  (p + q)1 = p + q 

n ks ?kV u k;as  (p + q)2 = p2 + 2pq + q2

r hu  ?kV u k;sa  (p + q)3 = p3 + 3p2q + 3pq3 + q3 

pkj  ?kV u k;sa  (p + q)4 = p4 + 4p3q + 6p2q2 + 4pq3 + q4 

ik¡p ?kV u k;sa  (p + q)5 = p5 + 5p4q + 10p3q2 + 10p2q3 + 5pq4 + q5 

vr % bl lw= d ks fu Eu  lkekU; : i fn ;k t k ldr k gS &  

(p+ q)n = pn + npn�1q1 + 
12

1)n(n

×

−
 pn�2q2 + 

123

qp2)1)(nn(n 3n

××

−− −

+ 
1234

q............q3)p2)(n1)(nn(n 444-n

×××

++−−−

mij ksDr  lehdj .k esa ;fn  n = 4 j [kk t k;s r ks &  

(p+q)n = (p+q)4 = p4 + 4p3q + 
12

1)4(4

×

−
 p4-2q2 + 

123

2)1)(44(4

××

−−
 p4-3q+q4 

(p+q)4 = p4 + 4p3q +6p2q2 + 4pq3 + q4

foLr kj  ds fofHkUu  in ksa e sa la[;kRed  xq.kkad  lap; d s fu ;eksa d s vu qlkj  Hkh izkIr 

fd ;s t k ld rs gSa   

(p+q)4 = nC4 p4q + nc3 p3q2 + nC2 p2q2 + nC1 pq3 + nC0 pq4 

(p+q)4 = 4C4 p
4 + 4C3 p3q2 + 4C2 p2q2 + 4C1 pq3 + 4C0 q

4 

(p+q)4 = p4 + 4p3q + 6p2q2 + 4pq3 + q4 

vr % Li"V gS fd  f} in  foLr kj  d k izR;sd in  cu ksZyh çes; } kj k                    

p(r) = nCr p
rqn-r } kj k Hkh Kkr  fd ;k t k ldr k gS okLr o esa f} in  oaV u  izkIr            

d jus d s fy;s lHkh (n+1) in ksa d ks cu ksZyh izes; ds ek/;e ls Kkr  fd ;k t k ldr k gS 

A 
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f} in  oaV u  ds fofHkU u  in ksa d s la[;kRed xq.kkad  ikLd y d s f=Hkqt            

(Pascal Triangle) ds ek/;e ls n s[ks t k ldr s gSa A 

ikLd y f=Hkqt  esa izR;sd  xq.kkad  mlls fiNyh iafDr  d s n ksu ksa vksj  d k xq.kkad  gS tSls  

10 = 4+6, 15 = 10 + 5 vkfn  A  

k 

?kkr   n (p + q)
n ds foLr kj  ds xq.kkad  ;ksx 2

n 

          
1 

2 

3 

4 

5 

6 

7 

8 

9 

1 0 

                                                              
1      1  

1      2      1  

1      3      3      1  

1      4      6      4      1  

1      5      1 0      1 0      5      1  

1      6      1 5      2 0      1 5      6      1  

1      7      2 1      3 5      3 5      2 1      7      1  

1      8      2 8      5 6      7 0      5 6      2 8      8      1  

1      9      3 6      8 4     126      12 6      8 4     3 6      9   
1 

1     1 0     4 5     1 2 0    2 1 0     2 56     2 1 0     1 20     4 5     1 0    
1 

         
2 

4 

8 

1 6 

3 2 

6 4 

1 28 

2 56 

5 12 

1 02 4 

29-7 f}in oaVu fy[kus ds lkekU; fu;e 

f} in  çes; d s fofHkUu  in ksa d ks Kkr  dj rs le; fu Eu fu ;e egRoiw.kZ gSaA 

inksa dh la[;k - f} in  foLr kj  esa (n+1) in  gksr s gSa vFkkZr ~ (p+q) d h ?kkr ls ,d 

in  vf/kd  gksr k gS t Sls & (p+q)7 esa 8  in  gksaxs A  
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?kkrksa dk ;ksx - izR;sd  in  esa p vkSj q d h ?kkr ksa d k ;ksx n gksu k pkfg, ¼D ;ksafd  r + 

n � r = n½ t Sls (p+q)6 ds igys  in  d s foLr kj  esa ?kkr ksa d k ;ksx  6  gS (p6q) blh 

izd kj  nwlj s in  esa Hkh 5+1, r hljs esa 4+2, ............ vfUr e esa 0 +6  gS A 

?kkrksa dk Øe - (p+q)n d s foLr kj  esa p d h ?kkr ksa d s Ø e Ø e'k% n,  n � 1, n � 

2, ............3, 2, 1, 0 gksr s gSa A ;kfu  ?kV rs t krs gSa ogha q d h ?kkr ksa d s Ø e c< +rs t krs 

gSa vkSj  vfUr e in  n ?kkr  d k iz;ksx gS A  

la[;kRed xq.kkad-& fofHkUu in ksa d s xq.kkad ksa d s lEcU/k esa r hu  ckr sa egRoiw.kZ gSaA  

(i) iwjs f} in  foLr kj  ds fofHkUu  xq.kkad  ln k leferh; (Symmetrical) gksr s gSa] t Slk 

fd  ikLd y f=Hkqt  ls Li"V gS A n = 3 d s fy;s 1, 3, 3, 1, n = 4 d s fy;s 1, 4, 6, 4, 

1 gksr k gS A  

(ii) xq.kkad  d h x.ku k lw=] lap; ;k ikLd y f=Hkqt  ds ek/;e ls d h t k ldr h gS A  

(iii) fd lh f} in  oaV u  ds fy;s lHkh in ksa d s xq.kkad ksa  d k ;ksx 2n gksr k gS A tSls & n 

= 4 ds fy;s xq.kkad  1, 4, 6, 4, 1 gksaxs ft u d k ;ksx 1 6  gksxk r Fkk izR;sd  Ø fer  ?kkr 

d s fy;s ;g ;ksx n qxu k gksr k t kr k gS A t Sls n = 2 d s fy;s 4, n = 3 d s fy;s 8, n 

= 4 ds fy, 1 6  ,oa n = 5 ds fy, 3 2  gksxk A  

izkf;drkvksa dk ;ksx - f} in  oaV u  ds lHkh izkf;d r kvksa d k ;ksx ges 'kk 1  gksxk  A   

p rFkk q dk Øe - ;g ,d  egRoiw.kZ ckr  gS f} in  oaV u  d k lkekU; : i (p + q)n gS 

ysfd u  blesa d fBu kbZ ;g gS fd  lQyr kvksa d h la[;k d ks voj ksgh Ø e (desending 

order) esa fy[kk t kr k gS ;kfu  igys cM+h fQj  mlls NksV h r Fkk var  esa 'kwU ;] ijUrq 

lQyr kvksa d h la[;k d ks vkj ksgh Ø e esa j [kdj  izkf;d r k Kkr dju s ds fy, (q + p)n 

d k foLr kj  fy[kk t kr k gS A (q + p)n d k foLr kj  B hd  mlh izd kj  ls fy[kk  t kr k gS 

ft l izd kj  (p + q)n d k vUr j  ek= ;g gS fd  p vkSj q d k LFkku kUrj .k d j  fn;k 
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t kr k gS A n = 6, p = lQyr k q = vlQyr k d h izkf;dr k r ks (p + q)6 rFkk (q 

+ p)6 ds foLr kj  fu Eu or ~ gksaxs A  

;kfu  (q + p)n d ks fu Eu  : i esa O;Dr  fd ;k t k;sxkA 

(q+p)n = nC0 qnp0 + nC1 qn-1p1 + nC2 qn-2p2 + ...... + ncn q0pn 

(q+p)n = qn + nC1 qn-1p + nC2 qn-2p2 + ...... + ncn pn 

                    (p + q)
6                                                                              

(q + p)
6 

lQyr kvksa 
d h la[;k   
r (n�r) 

çkf;d r k 
vlQyr kvksa 
d h la[;k   
r (n�r) 

çkf;d r k 

6 (0) 

5 (1) 

4 (2) 

3 (3) 

2 (4) 

1 (5) 

0 (6)

6
C6 p

6
q

0
 = p

7 

6
C5 p

5
q = 6p

5
q 

6
C4 p

4
q

2
 = 15p

4
q

2 

6
C3 p

3
q

3
 = 20p

3
q

3 

6
C2 p

2
q

4
 = 15p

2
q

4 

6
C1 pq

5
 = 6pq

5 

6
C6 p

0
q

6
 = q

6

 0 (6) 

1 (5) 

2 (4) 

(3) 3 

4 (2) 

5 (1) 

6 (0)       

6
C6 p

0
q

6
 = q

6 

6
C5 pq

5
 = 6pq

5 

6
C4 p

2
q

4
 = 15p

2
q

4 

6
C3 p

3
q

3
 = 20p

3
q

3 

6
C2 p

4
q

2
 = 15p

4
q

2 

6
C1 p

5
q = 6p

5
q 

6
C0 p

6
q

0
 = p

6

29-8 f}in oaVu dk Lo:i 

f} in  for j .k d k lkekU; : i eq[;r;k n ks ckr ksa ij  fu HkZj  dj r k gS &(i)  p r Fkk q d k 

ewY; (ii) n d k eku 

;fn  fd lh ?kVu k d h lQyr k ,oa vlQyr k d h lEHkkou k leku  gS ;kfu  p = q = ½ 

r ks izkIr  vko`fr  oaV u  lefer  gksxk vkSj  izR;kf'kr  vko`fr ;k¡ dsUæ h; izo`fr ;ksa d s n ksu ksa 
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vksj  leku  : i ls for fjr gksaxh A mn kgj .kkFkZ ;fn  4  flDd s 25 6 ckj  mNkys t k;s r ks 

4, 3, 2, 1, 0 fpÙk gsr q vko`fr ;k¡ 16, 64, 96, 64, 16 gksaxh ;kfu  for j .k lefer  gS A 

;fn  p    q r ks for j .k lefer  u  gksd j  fo"ker k fy;s gq, gksxk] ;fn  mi;qZDr  mn kgj .k 

esa vxj  p = 1/4 r Fkk q = 3/4 gS r ks izkIr  vko`fr ;k¡ 1, 12, 54,108, 81 gksaxh A 

mij ksDr  d k Li"V hdj .k fuEu  gS & 

;fn  p = q = 1/2 r ks 

256 (p+q)4 = 256 [p4 + 4p3q + 6p2q2 + 4pq3 + q4] 

256 (½+½) = 256 [(½)4 + 256 × 4(½)3(½) + 256 × (½)2(½)2 + 256×  

 4(½)(½)3 + 256 × (½)4] 

 = 16 + 64 + 96 + 64 +16 

;kfu  for j .k lefer  gS A 

;fn  p = 1/4, q = 3/4 rks 

256 (p+q)4 = 256 [p4 + 4p3q + 6p2q2 + 4 pq3 + q4] 

r ks 256 (¼+3/4)4 = 256(¼)4 + 256 × 4(½)3(3/4) + 256 × (½)2(3/4)2

   + 256 ×(½)(3/4)3 + 256(3/4)4

 = 1 + 12 + 54 + 108 + 81  

;kfu  for j .k vlfer  gS A 

;fn  p r Fkk q d k eku  leku  u  gks ,oa n d s eku  esa fu j Ur j  o`f) dj  n h t k;s r ks Hkh  

fo"ker k d e gksu s yxr h gS ;kfu  for j .k lefer  gksus yxr k gS] fu "d "kZr ;k ;g d gk t k 

ldr k gS fd  d ksbZ vko`fr for j .k fdl izd kj  d k gksxk ;g p, q vkSj  n ds ewY; ij 

fu HkZj  d jsxk A  
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29-9 f}in forj.k dh izR;kf'kr vko`fr;k¡ 

;fn  n  LorU= cu ksZyh vfH kiz;ksxksa d s f} in  iz;ksx d ks N ckj  n ksgj k;k t k;s r c bu  N 

f} in  iz;ksxksa es a r  lQyr k fn [kku s okys f} in iz;ksxksa d h izR;kf'kr  la[;k d ks f} in 

iz;ksxksa d h d qy la[;k ls xq.kk djd s izkIr  fd;k t k ld r k gS ;fn  n  ?kV u kvksa d h N 

ij h{k.kksa eas izR;kf'kr  vko`fÙk;k¡ Kkr  d h t kr h gSa r ks izR;sd  in d h izkf;d r k d ks ij h{k.kksa 

d h d qy la[;k ls xq.kk d j fn ;k t kr k gS A 

;kfu  n ?kVu kvksa d h N ij h{k.kksa esa  r lQyr k d h izR;kf'kr  vko`fr   

= N nCr p
rqn-r , r = 0, 1, 2, ....... n 

vr % 0, 1, 2, 3, ...... n d h izR;kf'kr  vko`fr;k¡ Ø e'k% fu Eu  gksaxh &  

N qn, N nC1 pqn-1, N nC2 p
2qn-2............Npn  

t ksfd  N (q+p)n ds foLr kj  ls izkIr  gksr h gS A 

lQyrk dh la[;k 
fpÙk (H) 

çkf;drk (q + p)
n çR;kf”kr vko`fr N (q + p)

n 

0 

1 

2 

3 

4

4
C0 (½)

4
(½)

0
 = 1/16 

4
C1 (½)

3
(½)

1
 = ¼ 

4
C2 (½)

2
(½)

2
 = 3/8 

4
C3 (½)

1
(½)

3
 = ¼ 

4
C0 (½)

0
(½)

4
 = 1/16 

64 × 1/16 = 4 

64 × ¼ = 16 

64 × 3/8 = 24 

64 × ¼ = 16 

64 × 1/16 = 4

;ksx  64 

mn kgj .k 1-  ;fn  4  flDd ksa d ks 6 4  ckj  mNkyk t k;s r ks fpr  vku s d h izR;kf'kr 

vko`fr ;k¡ Kkr  d hft , & 
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gy - ;gk¡ ij  p = q = ½, n = 4, N = 64 

vr % 64  (½ + ½)4 d k foLr kj  Kkr  fd ;k t k;sxk A 

mn kgj .k 2 - ;fn  8  flDd s 2 56  ckj  mNkys t krs gSa r ks fu Eu  ifj .kkeksa d h izR;kf'kr 

vko`fr ;k¡ Kkr  d hft , &  

(i) 4 fpÙk (Head) 

(ii) 5  ;k vf/kd  fpr   

(iii) d ksbZ fpr  u gha  

(iv) d ksbZ iV  (Tail) u gha  

(v) d e ls d e 7  fpr 

gy - ;gk¡ N = 256,  p = q = ½, n = 8 

(i) 4  fpr  r Fkk 4  iV  vkus d h izkf;dr k  

 p(4) = nCr p
rqn-r = 8C4 (½)4(½)4 = 

256

70

256

1
70 =×   

 vr % 4  fpr  vkus d h izR;kf'kr  vko`fr  = 70
256

70
256 =×    

(ii) 5  ;k vf/kd  fpr  d h izkf;dr k  

5  fpr  d h izkf;dr k p(5) = 8C5 (½)5(½)3

   p(5) =
256

56

256

1
56 =×    

6  fpr  d h izkf;dr k p(6) = 8C6 (½)6(½)2  = 28/256 

7  fpr  d h izkf;dr k p(7) = 8C7 (½)7(½) = 8/256 

8  fpr  d h izkf;dr k p(8) = 8C0 (½)8(½)0 = 1/256 
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vr % 5  ;k vf/kd  fpr  vkus d h izR;kf'kr  vko`fr  fu Eu gksxh A  

izR;kf'kr  vko`fr  = 256 [p(5) + 256 p(6) + 256 p(7) + 256 p(8)] 

   = 

256

1
256

256

8
256

256

28
256

256

56
256 ×+×+×+×

   = 56 + 28 + 8 + 1 = 95 

(iii) 'kwU; fpr  d h izkf;dr k p(0) = 8C0 p0q8 = (½)8 = 
256

1
 

izR;kf'kr  vko`fr  = 256 × 
256

1
 = 1  

(iv) 'kwU; iV  d h vko`fr  ;kfu  lkjs d s lkj s fpr  & 

vr % p(8) = 8C8 p
8q0 = (½)8 = 

256

1
  

;kfu  vko`fr  = 256 × 
256

1
 = 1 

(v) d e ls d e 7  fpr  ;kfu  fd  7  r Fkk 8  fpr  vk;s & 

p(7) = 8/256, p(8) = 1/256 

vr % izR;kf'kr  vko`fr  = 256 × p(7) + 256 × p(8) 

     = 256 ×
256

8
+ 256 × 

256

1
 = 8 + 1 = 9 

mn kgj .k 3 - ;g ekur s gq, fd  fd lh cLr h d h vk/kh vkckn h yksd fç; V hoh /kkj kokfgd 

n s[kus d h 'kkSd hu gSa r Fkk ;g ekU;r k gS fd  ;fn  20 48  esa ls izR;sd  10  O;fDr ;ksa d k 

izfr n 'kZ ysd j vUos"kd  ;g iwNr k gS fd  vki ;g /kkjkokfgd  ns[kr s gSa ;k u gha rks fd r us 

vUos"kd  ;g lwpu k nsaxs fd  pkj  ;k d e O;fDr  ;g èkkj kokfgd  ns[kr s gSa \

gy- N = 2048, n = 10 ¼izfr n 'kZ d h la[;k½  
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0, 1, 2, 3 ......... 10 /kkj kokfgd  n 'kZd ksa es a ls d e ls pkj  O;fDr  ;g èkkj kokfgd  n s[krs 

gSa fd  izR;kf'kr  vko`fr  fu Eu  for j .k ls n s[kh t k;sxh & 

(q+p)10 ;gk¡ p = q = ½

n 'kZd ksa d h la[;k =    0       1       2         3          4 

izR;kf'kr  vko`fr  = N [q10 + 10q9p + 45q8p2 + 120q7p3 + 210q6p4] 

= 2048 [(½)10 + 10(½)9(½) + 45(½)8(½)2 + 120(½)7(½)3 + 

210(½)6(½)4] 

= 2048 × (½)10 [1 + 10 + 45 + 120 + 210] 

= 2 × 386 = 772 

vr % 77 2  vUos"kd  ;g lwpu k nsaxs fd  4  ;k d e O;fDr  V hoh /kkj kokfgd  ns[kr s gSa A 

29-10 okLrfod ,oa izR;kf'kr vko`fr;ksa dh rqyuk 

;g r F; Li"V  fd ;k t k pqd k gS fd  ;fn  ?kVu k ls lEcfU/kr  iz;ksxksa d h la[;k vf/kd  

gks vF kkZr  N d h ek=k vR ;f/kd  c`gn  gks r ks okLr fod  ,oa izR;kf'kr  vko`fr ;ksa d s e/;  

vUr j  d kQh d e gks t krk gS A okLr o esa fof HkUu  izfr p;u  ij h{k.k bl ekU;r k ds 

vk/kkj  ij  gh fd ;s t krs gSa] okLr fod  r Fkk izR;kf'kr  vko`fr ;ksa d h r qyu k dju s d h n ks 

j hfr ;k¡ gSa (i) fcUnqj s[kh; j hfr  r Fkk (ii) d kbZ oxZ j hfr 

(i) fcUnq js[kh; jhfr -& bl fof/k ds vu qlkj  okLrfod  r Fkk izR;kf'kr  n ksu ksa vko`fr ;ksa 

d ks xzkQ isij  ij  vafd r  d j  fn ;k t kr k gS A vafd r  fcUn qvksa ls cu u s okys  ;s n ksu ksa oØ 

;fn  ,d  n wljs d s leku  gks r ks ;g vUr j  fuj FkZd  eku k t kr k gS r Fkk ,slh n 'kk esa ;g  

d gk t k;sxk fd  oØ  vklat u  ;k vUok;kst u  mRÑ"V gS A bld s foij hr  ;fn  n ksu ksa oØ ksa 

ij Lij  ,d  nwljs ls nwj  gksa r ks okLr fod  r Fkk izR;kf'kr  vko`fr ;ksa esa vUr j lkFkZd  eku k 

t k;sxk vkSj  oØ  vUok;kst u  mRÑ "V  u gha eku k t kr k gSA  
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(ii) dkbZ oxZ ijh{k.k -& d kbZ oxZ ij h{k.k } kj k Hkh okLr fod  ,oa izR;kf'kr  vko`fr ;ksa d s 

e/; vUrj  LFkkfir  fd ;k t k ldr k gS X2 d k eku lw= } kj k fu/kkZfjr  d jus d s ckn 

Lokr U=;&la[;k (degree of freedom) Kkr  dh t kr h gS blds ckn  lEcfU/kr 

Lokr U=;ka'k d s fy, 5 % ;k 1 % Lr j  ij  X2
 lkj .kh (Table) esa ls X2d k ewY; n s[kk 

t kr k gS ;fn X2d k ifjd fyr  ewY; (Calculated Value) mld s lkj .kh ewY; l s 

vf/kd  gksr k gS r ks vUok;kst u  mRÑ "V  u gha gksr k gS ;kfu  okLr fod  r Fkk voyksfd r 

vko`fr ;ksa d s e/; vUrj  lkFkZd  gksr k gS bl fLFkfr  d s foij hr  gksu s ij  vUr j vFkZghu 

gksr k gS A ;gk¡ ij  ;g ckr  /;ku  nsu s ;ksX; gS fd  Lokr U=;ka'k la[;k lQyrkvksa d h 

la[;k ls 1  d e gksr k gS A X2 d k eku  fu Eu  lw= } kj k fu /kkZfjr  fd;k t k ld rk gS A  








 −
∑=

fe

fe)(fo
X

2
2  

t gk¡ fe = izR;kf'kr  vko`fr ] fo = voyksfd r  vko`fr A 

mn kgj .k 4- 19 2  ifj okj ksa esa] ft u ds fy;s lwj t eq[kh (albin os) cPps d s mRiUu  gksu s d h 

lEHkkou k 25 % ik;h t kr h gS izFke r hu  cPpksa esa lwj t eq[kh cPpksa d k oaV u  fu Eu  izd kj 

FkkA  

lwj t eq[kh cPpksa d h la[;k  0   1   2   3   ;ksx 

ifj okj ksa d h la[;k  7 7   9 0   2 0   5   1 92 

bl ekU;r k d s lkFk fd  f}in  fu ;e ykxw gksr k gS lS)kfUr d  vko`fr ;ksa d ks Kkr  d hft ;s 

vkSj  X2 d k iz;ksx d jr s gq, vklat u  lkS"B o (goodness of fit) d h t k¡p d hft , A 

gy - ;gk¡ ij  lwj t eq[kh cPps d s t Ue d h izkf;d r k p = 25/100 = 1/4 

lwj t eq[kh cPps ds u  gksu s d h izkf;dr k q = 1 � 1/4 = 3/4 

0, 1, 2, 3 lwj t eq[kh cPpksa d s t Ue d h izR;kf'kr  izkf;d r kA 
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N(q+p)n = 192(3/4+1/4)3 ls Kkr  d h t k;sxh A 

vr % 192(3/4 + 1/4)3

= 192[(3/4)3 + 3C1(3/4)2(1/4) + 3C2(3/4)(1/4)2 + 3C3(1/4)3] 

= 192 





+×+×+

64

1

64

9
3

64

9
3

64

27

= 
64

192
 [27 + 27 + 27 + 1] = 81 + 81 + 27 + 3 = 192 

vr % 0, 1, 2, 3 ds lwjt eq[kh cPps gksus d h izR;kf'kr  vko`fr  81, 81, 27 r Fkk 3 

gksxhA vklat u  mRÑ "V  gksu s d s fy;s X2 d h t k¡p d ju h gksxhA  

r fo ¼voyksfdr½ fe ¼çR;kf”kr½ fo � fe (fo�fe)
2 

(fo�fe)
2
/fe 

0 

1 

2 

3 

77 

90 

20 

5 

81 

81 

27 

3 

�4 

+9 

�7 

+2 

16 

81 

49 

4 

16/81=0.1975 

81/81=1.0000 

49/27=1.8148 

4/3 = 1.3333 

 N = 192 192   X
2 

= 4.3456 

 

;gk¡ ij  lQyr kvksa d h la[;k (0, 1, 2, 3) ;kfu 4 gS vr% LokrU=; la[;k d.f. (4 � 

1) = 3 gksxh ,oa d.f. 3 ij  5 % lkFkZdr k ds Lr j  ij  lkj .kh ewY; 7.815 gksr h gS A 

t ksfd  ifj d fyr ewY; ls vf/kd  gS blls ;g Li"V gS fd voyksfd r  r Fkk izR;kf'kr 

vko`fr ;ksa esa vUr j  lkFkZd  u gha gS r Fkk vklat u  mÙke gS A 

mn kgj .k 6.  4 flDd ksa d k  leqPp; 3 200  ckj  mNkyk x;k r Fkk izR;sd  ckj  vk ;s fpr ksa 

d h la[;k fy[kh x;h gS ft ld s fu Eu  ifj .kke vk;s gSa A Kkr  d hft , fd  flDd k lqMkSy  

gS A 
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fpr ksa d h la[;k 0    1    2   3    4    vko`fr  1 0 0   8 00   12 00   95 0   150 

gy - flDds d s lqMkSy gksu s ij fpr  r Fkk iV  vkus d h izkf;dr k p = q = ½ ;gk¡ ij  n 

= 4 r Fkk N = 3200 

vr % N(q+p)n = 3200 (½+½)4  ds foLr kj  d s } kj k gh lS)kfUrd  vko`fr  oaV u 

fy[kk t k;sxk A  

3200 (½+½)4 = 3200 [(½)4 + 4(½)3(½) + 6(½)2(½)2 + 4(½)(½)3 +(½)4] 

= 200 [1 + 4 + 6 +4 + 1] 

200 + 800 + 1200 + 800 + 200 = 3200 

vr % 0, 1, 2, 3, 4 fpr ksa d h izR;kf'kr  vko`fr  2 00 , 8 00 , 120 0 , 8 00 , 200  gksxh A  

flDd ksa ds lqMkSy gksu s d s fy;s voyksfd r  r Fkk izR;kf'kr  vko`fr ;ksa esa vUr j  vFkZghu 

gksu k pkfg, ft ld h t k¡p X2 ds ek/;e ls d h t k ldr h gS & 

r fo ¼voyksfdr½ fe ¼çR;kf”kr½ fo � fe (fo-fe)
2 

(fo�fe)
2
/fe 

0 

1 

2 

3 

4 

100 

800 

1200 

950 

150 

200 

800 

1200 

800 

200 

�100 

0 

0 

+150 

�50 

1000 

0 

0 

22500 

2500 

50.000 

0 

0 

28.125 

12.500 

N = 3200 192   X
2 

= 90.625 

;gk¡ ij  (d.f.) 3 gksxh r Fkk 3  (d.f.) ij  5% lkFkZdr k ds Lr j  ij  lkj .kh ewY; 7 -815 

gksr k gS t ksfd  ifjd fyr  ewY; ls d e gS vr % voyksfd r  r Fkk izR;kf'kr  vko`fr ;ksa esa 

vUr j  lkFkZd  gS r Fkk flDd k lqMkSy u gha gS A  
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29-11 f}in oaVu ds vpj ewY;   

fd lh Hkh f} in oaV u  ds vpj  ewY;ksa ;k vpj kad  d s vUr xZr  ge bld s ekè; - izeki 

fopyu   r Fkk ifj ?kkr ksa] fo "ker k ,oa i`Fkq'kh"kZRo  d k v/;;u  dj rs gSa A ;g lH kh vpj 

ewY; f} ij  for j .k ds fo' ys"k.k esa vR;kf/kd  egRoiw. kZ gksr s gSa bud s ek/;e ls gesa f} in 

oaV u  esa vko`fr ;ksa d s Lo: i] foLr kj ] lefer r k vkfn  xq.kksa d s vkad yu  esa  lgk;r k 

feyr h gS vFkkZr~ f} in oaV u  d h vkd kj  izd kj  r Fkk izÑ fr  fdl izd kj  d h gS ;g lHkh 

vpj  ewY;ksa d s ek/;e ls g h fu /kkZfj r  fd ;k t kr k  gS A 

ek/; - ,sls lS)kfUr d  vkof̀r  for j .kksa esa t gk¡  Lor U= ?kV u kvksa d h la[;k vkSj  izkf;dr k 

d k ewY; fn ;k x;k gks ekè ; ,oa izeki fopyu  d ks lj yr k ls fu èkkZfj r  fd;k t k ld rk 

gS A f} in  for j .k d s lekUr j  ek/; ;k e/;d  d k lw= fu Eu or~ gSA 

ekè; ;kfu  
�

X = np 

t gk¡  n = Lor U= ?kVu kvksa d h la[;k r Fkk p = izkf;d r k A 

izeki fopyu - ekè; ds i'pkr ~ nwljs egRoiw.kZ vp j  ewY; d ks Hkh Lor U= ?kVu kvksa d h 

la[;k r Fkk fd lh ?kV u k d h lQyr k (p) ,oa vlQyr k (q) ds ekè;e~ ls fu èkkZfjr 

fd ;k t k ld r k gS t ksfd  fu Eu or ~ gSA 

npqσ=  

ifj?kkr - vko`fr  oaV u  dh fo'ks"kr kvksa d k lka[;d h; fo'ys"k.k d j us esa ifj ?kkr ksa d k 

cgqr  egRo gS A oLr qr ;k ifj ?kkr  vFkok vk?kw.kZ d k ç;ksx vfèkd ka'k r Fkk ;kfU= d  foKku    

esa fd ;k t kr k gS ftld k 'kfCn d vFkZ ?kqeko mRiUu d jus okyh ço`fÙk d h 'kfDr d h eki 

gS t gk¡ bls Hkkj  r Fkk dsUæ  ls nwj h ds : i esa u kir s gSa ij Urq lkaf[;d h esa bls oxZ 

vko`fr ;ksa (Class frequency) r Fkk lekUr j  ekè; ls fofHkUu  ewY;ks a d h n wj h ds 

xq.ku Qy ds : i esa fu èkkZfj r  fd ;k t kr k gS A bld k eq[; mís'; fd lh oaV u  dh 

ljapu k] Lo: i ,oa lefe r r k d k fo'ys"k.k d j u k r Fkk lefefr  d h izÑ fr  d h t k¡p 
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d ju k eq[; gS A lS)kfUrd  r Fkk O;ogkfj d  r kSj  ij  izFke pkj  izfr ?kkr ksa d k vè;;u 

egRoiw.kZ gksr k gS ;g izFke] f} r h;] r`r h; r Fkk prqFkZ ifj ?kkr  d gykrs gSa ft Ugsa  1, 

 2,  3 r Fkk  4 ls fu#fir  fd ;k t kr k gS ,oa f } in  oaV u  gsr q bUgsa fu Eu  r j g ls 

ifj Hkkf"kr  fd ;k t k ldr k gS A 

izFke ifj?kkr - lekUrj  ekè; ls ewY;ksa d s fopyuksa r Fkk vko`fr ;ksa d s xq.kuQy d ks 

izFke ifj ?kkr  d s : i esa ifj Hkkf"kr  fd ;k t kr k gS ;g lnSo 'kwU; gksr k gS A ;kfu   1 = 

0A 

f}rh; ifj?kkr - vko`fr ;ksa  r Fkk lekUr j ekè; ls fopyu ksa d s oxZ r Fkk vko`fr ;ksa ds 

xq.ku Qy ds : i esa ifj Hkkf"kr  gksr k gS A ;gk¡ f} in çes; gsr q  2 = npq okLr o esa 

;g çeki fopyu  d k gh oxZ gksr k gS A 

r`rh; ifj?kkr - blesa vko`fr ;ksa d h xq.kk fopyu ksa d s ?ku  ls d h t kr h gS r Fkk ;gk¡ ij 

 3 = npq(q�p) A 

prqFkZ ifj?kkr - blesa vko`fr ;ksa d h xq.kk fopyu ksa  d h pkSFkh ?kkr  ls d h t kr h gS] ;gk ¡ 

ij   4 = 3n2p2q2 + npq (1 � 6pq) A 

ifj?kkrksa ij vkèkkfjr fo"kerk xq.kkad - fo"ker k xq.kkad  d k Hkh vko`fr  caV u  d s vkd kj] 

laj pu k ds fo'ys"k.k esa eg Ro gksr k gS A dkyZ fi;jlZu ds vu qlkj ifj ?kkr  vuqikr ksa ds 

vkèkkj  ij  fu Eu  n ks lw=ksa } kj k fo"ker k xq.kkad  Kkr  fd;s t k ldr s gSaA 

(i) çFke ifj?kkr fo"kerk xq.kkad -bld ks r1 ;k d s } kj k fu: fir  fd;k t kr k gS r Fkk 

bld k lw= fu Eu or~ gS µ 

npq

p)(q

qpn

p)npq(q

µ

µ
βr

333

1

1
1

−
=

−
===

3
1  

(ii) f}rh; ifj?kkr fo"kerk xq.kkad bld ks ,1  ds } kj k fu: fir  fd ;k t kr k gS A t ks 

fd  fu Eu or ~ gSA 
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npq

p)(q

µ

µ
β

2

2

3
2

−
==

3

2

 

i`Fkq'kh"kZRo ¼ddqnrk½ - vko`fr  oØ  ds 'kh"kZ d h izÑ fr  d k vè;;u  dj us gsr q i`Fkq'kh"kZRo 

d k eki fu d kyk t kr k gS bls f'k[kj h;r k ;k d dqnr k Hkh d gk t kr k gS blls vk o`fr  oØ 

d s 'kh"kZ d s uqd hysiu  vFkok piV siu  d ks ekik t kr k gS d kyZ fi;j lZu  u s f}rh; r Fkk 

pr qFkZ ifj ?kkr ksa d s ekè;e ls i`Fkq'kh"kZRo d h eki fu Eu  izd kj  ls fu /kkZfj r  d h  

222

222

2

4

qpn

6pq)(nnpqqp3n

µ

µ
β

−+
==

22
 

222222

222

2
qpn

6pq)(nnpq

qpn

qp3n
β

−
+=  

npq

6pq)(1
3β

−
+=2  

;fn   2 > 3  r ks 'kh"kZu qdhyk ,oa  2 < 3 r ks 'kh"kZ piV k r Fkk  2 = 3 'kh"kZ eè;e A 

f} in  oaV u  ds leLr  vpj  ewY; la{ksi esa fu Eu or ~ gSaA 

f} in  oaV u   Pr = nCr q
n�rpr 

�

X = np, npqσ=

 1 = 0,  2 = npq,  3 = npq(q�p) 

 4 = 3n2p2q2 + npq (1 �6pq) 

,
npq

6pq)(1
3β,

npq

p)(q
β,

npq

p)(q
βr

2

1

−
+=

−
=

−
== 211

               

mn kgj .k 7 - lksyg flDd s 2 16  ckj  mNkys t krs gSa A  mDr  lS)kfUrd  oaVu  ds ekè; ,oa 

eku d  fopyu  ewY; D;k gSa \ lkFk gh pkj ksa ifj ?kkr  ewY; Hkh Kkr  d hft , A 

gy - ;gk¡ p = q = ½,  n = 16,   N = 216 
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lS)kfUrd  oaV u  ds lekUr j ekè; = n p = 1 6  × ½ =  8  

izeki fopyu  = 24½½16npq ==××=

ifj ?kkr  %  1 = 0,  2 = npq = 16 × ½ × ½ = 4 

   3 = npq(q�p) = 16 × ½ × ½(½�½) = 0 

   4 = 3n2p2q2 + npq (1 �6pq) 

     = 3×16×16×¼×¼ + 16×½×½(1�6×½×½) 

     = 48 + 4(�½) = 46 

mn kgj .k 7& ,d  d kj[kkus esa vkSlr  : i ls 2 5 % isp n ks"kiw.kZ ik;s t krs gSa A 1 0  ispksa e sa  

ls n ks"kiw.kZ ispksa d ks Kkr  d ju s d s fy, ekè;] izlj .k Kkr  d hft , ,oa ifj ?kkr ksa ij 

vkèkkfj r  fo"ker k ,oa i`Fkq'kh"kZRo ds xq.kkad  Hkh ifj d fyr  d hft, \ 

gy - n ks"kiw.kZ ispksa d h izkf ;d r k p = 25/100 = ¼, q = 1�¼ = 3/4 

;gk¡ ij  n = 10 

vr % 
�

X  = np = 10 × ¼ = 2.5 

pw¡fd  7.53/4¼10npqσ =××==  ,oa izlj .k  2 = 7.5 

ifj ?kkr ksa ij  vk/kkfj r  fo"ker k xq.kkad  %  
npq

p)(q
β

2−
=1

 

0.033
30

1

4

1

4

3
10

4

1

4

1

4

1

4

3
10

4

1

4

3

β ==
××

×
=

××

−

=










1  

i`Fkq'kh"kZRo d k eki % 
npq

6pq)(1
3β

−
+=2  
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4

1

4

1
10

4

3

4

1
61

3

××

××−
+  

2.5
2

5

2

1
3

810

441
3β ==−=

×

××
−=2  

t ksfd  3  ls d e vr % 'kh"kZ piV k gS A 

mn kgj .k 9& Hkkj r  d s fdlh j kT; esa t gk¡ ckyd  d s  t Ue gksu s d h lEHkkou k 50 % B hd  4 

cPpksa okys 4 0 96  ifj okj ksa d k p;u  fd;k x;k fd lh ifj okj esa 0, 1, 2, 3, 4 ckyd 

gksu s d h lEHkkou k;sa Kkr  d jds bu  okyd ksa d h la[;k ij  vkèkkfjr  4 09 6 ifjokj ksa d k 

lS)kfUrd  vko`fr  oaV u  Kkr  d hft, vkSj  ml oaV u  d k lekUrj  ekè; r Fkk eku d 

fopyu  d k ifj d yu  d hft, A 

gy& ;gk¡ ij  ckyd  d s t Ue gksus d h izkf;dr k p = 50/100 = ½ r Fkk ckfyd k gksus 

d h izkf;dr k q = ½ 

n = 4,  N = 4096  

�

X = np = 4 × ½ = 2 

1½½4npqσ =××==  

ckyd  ds t Ue ysu s d h lS)kfUr d  vko`fr  N(q+p)4 ls Kkr  gksxhA  

4096(½+½)4 = 4096[(½)4 + 4(½)3(½) + 6(½)2(½)2 + 4(½)(½)3 + (½)4] 

4096/16 [1 + 4 + 6 + 4 + 1] 

256 [1 + 4 + 6 + 4 + 1] 

256 + 1024 + 1536 + 1024 + 256 

vr % izR;kf'kr  vko`fr  fu Euor ~ gksxh  
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yM+d ksa d h la[;k   0       1       2      3      4  

ifj okj ksa d h la[;k 2 56   102 4   153 6   102 4   256 

29-12 f}ij oaVu dk vk?kw.kZ tud Qyu  

;g f} in  oaV u  d k ,d  egRoiw.kZ Qyu  gksr k gS ;fn  x pj  f} in  oaV u  d h fo'ks"kr kvksa 

d ks fu: fir dj u k gS r ks 'kwU; ds ifj r% vk?kw.kZ t ud Qyu  d ks fu Eu  izd kj  ls fu : fir  

fd ;k t k ld r k gSA 

Mx(t) = E(etx) =∑
=

n

ox

 e
tx n

Cc p
x
q

n-x
  

Mx(t) = ∑
=

n

ox

nCx (pet)x qn�x = (q +pet)n

blh izd kj  vk?kw.kZ t ud  Qyu % ekè; ds ikfj r % Hkh fu Eu  izd kj  ls fo'ys"k.k  fd ;k t k 

ldr k gSA 

mX�np (t)  = E [et(x�np)] 

 = e�npt E (etx) 

 = e�npt ∑
=

n

ox

 etx nCx pxqn�x 

= e�npt  ∑
=

n

ox

 nCx (pet)x qn�x 

= e�npt (q + pet)x

 = (qe�pt + pet�pt)n 

 = (qe�pt + peqt) 

mX � np(t) = (qe�pt + peqt) 
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29-13 ;ksx çes; 

;g ,d  egRoiw.kZ çes; gS r Fkk bl çes; d s vu qlkj   Lor U= f} in  pj ksa ft u ds izkpy 

(n1, p1) r Fkk (n2, p2) gS d k ;ksx Hkh  f} in  pj gksr kk gSA v FkkZr ~ ;fn  n ks Lor U= 

f} in  pj ksa esa izkpy (n1, p1) r Fkk (n2, p2) gks r ks mu ds ;ksx d k oaVu  Hkh f} in  pj 

oaV u  gksxkA 

gy - ;fn  X = B (n1 p) ;kfu  X f} in  forj .k ds vu qlkj  ft lds izkpy n r Fkk p 

gSa ,slh n 'kk esa 'kwU; d s if j r% vk?kw.kZ t ud  Qyu  mX (t) = (q1 + p1et)n gksxk A  

vr % mX1 (t) = (q1 + p1et)n1 

r Fkk mX2 (t) = (q2 + p2et)n2 

vr % mx1 + x2 (t) = mx1 (t) mx2 (t) ¼p¡wfd  x1, x2 Lor U= gSa A½  

blfy;s mx1 + x2 (t) = (q1 + p1et)n1 (q2 + p2et)n2 ............... (A) 

pw¡fd  (A) ls Li"V  gS fd  blds in k;s i{k d ks r Hkh (q + pet)n d s : i esa 

O;Dr  fd;k t k ld r k gS t cfd  q1 = q2 = q ,oa p1 = p2 = p eku  fy;k t k;s A 

vr % mx1 + x2 (t) = (q + pet)n1+n2 

;kfu  x1 + x2   B (n1 + n2, p) 

bl izd kj  ;g d gk t k ld r k gS fd  n ks Lor U= f} in  pj ksa x1 ,oa x2 ftu ds 

izkpy Ø e'k% (n2, p1) vkSj (n2, p2) gks r ks mu d s ;ksx d k oaV u  Hkh f} in  oaV u  gksxk 

ft ld s izkpy [(n1 + n2), p] gks axs ,oa ;g r Hkh lEH ko gksxk t cfd  & p1 = p2  

29-14 f}in oaVu ds ifj?kkrksa ds fy;s fjdjsUl lEcU/k ;k Qyu 

bl lEcUèk d ks (q + p)n d s fy, j sj ksfoDlh (Renovsky) d s lw= } kj k fu : fir  fd ;k 

t kr k gS A t ks fd  fu Eu or~ gS -  
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 r+1 = pq(nr  r�1 + 
dp

r dµ
 )  

t gk¡  r ekè; ds ifj r % r ok¡ vk?kw.kZ gS ft ls fu Eu  izd kj  ls gy fd ;k t k ld r k gSA 

 r ¼ifj Hkk"kk ds vu qlkj ½ = E (X � EX)r = E(X � np)r

vFkok  r = ∑
=

n

ox

 (x � np)r nCr p
x (1 � p)n�x

p ds lkis{k vod yu  dj us ij ]  

dp

r dµ
= ∑

=

n

ox

 (�rn) (x � np)r�1 nCx px (1 � p)n�x

  + ∑
=

n

ox

 (x � np)r nCx px�1 (1 � p)n�x 

  + ∑
=

n

ox

 (x � np)r nCx px (1 � p)n�1�x 

     = � rn r�1 + ∑
=

n

ox

 (x � np)r nCx (1 � p)n�x  









−

−
−

p1

xx

p

x

     = � rn r�1 + p)p(1

1

−
∑

=

n

ox

 (x � np)r+1 nCx px (1 � p)n�x  

p)p(1

npx

p1

xn

p

x

−

−
=

−

−
−Q

     = � rn r�1 + 
p)p(1

1

−
 r+1 

vr %  r�1 = pq (nr r�1 + dp

r dµ
 ) ....................................... B 

;g lEcU/k ifj ?kkr ksa d s fy ;s fj d jsUl Qyu  d ks n 'kkZr k gS ;fn  r  = 1  j [kus ij  

 2 = pq (n 0 + dp

 dµ1  ) 

= npq (pw¡fd   0 = 1,  1 = 0)  
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B esa r = 2 j [kus ij   

  3  = pq (2n 1 +
dp

r dµ
) 

  = pq (
dp

r dµ
) (pw¡fd  1 = 0) 

  = pq  







npq

dp

d

  = pq 







− p)np(1

dp

d
 (pw¡fd  q = 1�p) 

  = npq  







− 2p)(p

dp

d

  = npq [(1 � 2p)] 

 3  = npq (q � p) [pw¡fd (1 � 2p) = 1�p�p = q�q] 

B esa r = 3 j [kus ij  

  4  = pq 







+

dp

dµ
3nµ 3

2

  = pq [3n.npq + 
dp

d
 npq (1�2p)] 

  = pq [3n2pq + 
dp

d
 np (1�p) (1�2p)] 

  = 3n2p2q2 + pq [n(1�p) (1�2p) � np(1�2p) � 2np (1�p)] 

  = 3n2p2q2 + pq (n � 6np + 6np2) 

  = 3n2p2q2 + npq [1 � 6p (1�p)] 
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  = 3n2p2q2 + npq (1� 6pq) 

 4 = npq (3npq + 1 � 6pq) 

29-15 f}in oaVu] izxq.k çes; ,oa cgqin oaVu   

cgqin  oaV u  Lor U= o loZle vfHkiz;ksxksa ls lEc) ,d  ,slk [kf.Mr  oaV u  gS 

ft ld s n ks ;k n ks ls vfèk d  ifj .kke gks ldrs gSa A  okLr o esa ;g f} in  oaV u  d k gh 

O;kid hd j .k gS A izxq.k çes; d s vu qlkj  t c fdlh ?kV u k n ks ;k n ks ls vfèkd  viothZ 

r Fkk fuj 'ks"k ifj .kke gks r ks bu ifj .kkeksa ds ij Lij vk/kkj  ij  fu £er oaV u  ,d cgqin h 

oaV u  d k fu ekZ.k d jr k gS A t gk¡ f} in  oaV u  ds n ks lEHkkO; ifj .kke gks ldrs gSa ogh a 

cgqin  oaV u  ds n ks ls vfèk d  lEHkkO; ifj .kke gks ldr s gSa A 

ekU;rk;sa& ogqin  oaV u  d h ekU;r k;sa fu Eu  gSa A  

(i) ij h{k.kksa d h fLFkj  la[;k n ds fy, leku  ifj fLFkf r ;ksa esa vfH kiz;ksx fd ;k t kr k gS A 

(ii) vfHkiz;ksx d s K (72) ij Lij  viot hZ ,oa fu j 'ks"k ifj .kke gksr s gSa ft Ug sa           

E1, E2, E3 .......... EK } kj k O;Dr  fd;k t kr k gS vr % lef"V  izfr n 'kZ S = {E1, 

E2, E3 ....... EK} 

(iii) fofHkUu  izfj .kkeksa E1, E2, E3 ......... EK d h  Ø eku qlkj  p1, p2, p3 ...... pK 

izkf;dr k;sa gksr h gSa t ks ij h{k.kksa esa leku  j gr h gSa r Fkk ft ud k ;ksx ,d  gksr k           

gS A 

Ep = p1 + p2 + p3 + ........... + pK = 1 

(iv) ij h{k.k ij Lij  Lor U= gksr s gSa A  

cgqin  oaV u  oLr qr % (p1 + p2 + .......... pK)n d k foLr kj  gS A  
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n ij h{k.kksa esa ;g izkf;d r k fd  E1 d h x1, E2 d h x2 ...... EK d h KK ck j  ?kfVr 

gksu s d h izkf;dr k &  

p (x1, x2, x3 .......... xK) = 
.X!!.........X!X!X

n!

321

 p1
x1 × p2

x2 .......pK
KK 

t gk¡ ij x1 + x2 + .......... + xK = 4 r Fkk  p =1 

t ksfd  cgqin  oaV u  d k okafNr  izkf;d r k Qy gS A bls cgqin  foLr kj  d k lkekU; in  Hkh 

d grs gSa A  

29-16f}in oaVu dh fo'ks"krk;sa 

f} in  forj .k d h izeq[k fo'ks"kr k;sa fu Eu or  gSa & 

lS)kfUrd oaVu& ;g oaV u fl)kUr ;k cu ksZyh çes; ij  vkèkkfjr  gS ;kfu  p(r) = nCr  

pr qn�r r Fkk izkf;d r k oaV u  d ks N ls xq.kkd j  izR;kf'kr  vko`fr ;k¡ Kkr  d h t kr h gSa A 

[kf.Mr oaVu - ;g vko`fr oaV u  [kf.Mr  izÑ fr  d k gksr k gS blesa lQyr kvksa d h la[;k 

iw.kk±d  : i esa ;kfu  0, 1, 2, 3 ................ n gqvk d jr h gSa vkSj r Rlaokn h izkf;d r k;sa 

vkSj  izR;kf'kr  vko`fr;k¡ f} in  çes; d s foLr kj  } kj k ifj d fyr  d h t kr h gSa A 

vko`fr cgqHkqt - f}in  oaV u  d ks xzkQ isij  ij  vko`fr  cgqHkqt  ds : i esa izn f'kZr  fd ;k 

t k ldr k gS A 

Lo:i - f} in  oaV u d s izkpy n r Fkk p gS A bld k Lo: i p vkSj q ds lkFk ?kkr kad 

n d h ek=k ij  fu HkZj  djr k gS ;fn  p = q gks r ks oaV u  lefer  gksxk pkgs n d k eku 

pkgs d qN Hkh gks A  ij Ur q ;fn  p vkSj q vleku  gksa r ks oaV u  vlfer  gksxk ,oa p > 0.5 

gksu s ij  ;g cka;h vksj  r Fkk p < 0.5 gksus ij  ;g n kfgu h vksj  vlefer  gksxk A ?kkr kad 

d k eku  vR;kfèkd  gksu s ij  ;g vlefefr  d e gksr h t k;sxh ,oa n d s vR;kf/kd  vf/kd  

gksu s ij  ;g oaV u  lefefr  d h vksj  izor̀  gksr k t k;sxk A 
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f}in oaVu dk IokW;lkW ,oa izlkekU; oaVu ls lEcUèk - ;|fi f} in  oaV u  r Fkk IokW;lk W 

oaV u  ,d  vlrr ~ ;kfu  [kf.Mr  oaVu  gS ,oa izlkekU; oaV u  ,d  lrr ~ ;kfu  v[kf.Mr 

oaV u  gS ij Ur q r hu ksa oaV u ksa esa d qN fo'ks"k ifj fLFkfr ;ksa esa xgj k lEcUèk LFkkfir  gks t kr k 

gS A 

;fn  n d k eku  vR;kfèkd  gksr k t k;s ,oa ?kV u k ds ?kf V r  gksus d h izkf;d r k p vR;kfèkd 

d e gks ;k 'kwU; d s lfUud V  gks r Fkk ?kV u k ds u  ?kfV r  gksu s d h izkf;d r k q ,d  ds 

lfUud V gks t k;s r ks f} in oaV u ,d  ,sls IokW;okW oaV u  d k : i èkkj .k d jr k gS ft ld h 

fu Eu  fo'ks"kr k;sa gksr h gSaA 

;fn  n    , p   0, q   1  

r ks ekè; = m = np ,oa izeki fopyu    = npm =  pw ¡fd  n p r Fkk npq  

f} in  çes; d s vpj kad  gS ogha m r Fkk m  IokW;lkW oaV u  d s vpj kad   gSa A 

blh izd kj  f} in  oaVu  ,oa izlkekU; oaV u  esa Hkh lqfu f'pr  lEcUèk gksr k gS f}in  oaV u 

fu Eu  n ks ifj fLFkfr ;ksa es a f} in  oaV u  d k lhekar  : i gksr k gS A  

(i) p r Fkk q n ksu ksa gh NksV s u  gksa r Fkk ,d  nwljs d s lfUudV  gksa ;kfu            

p   q. 

(ii) n ij h{k.kksa d h la[;k vR;kfèkd  gks ;kfu  n    A 

,slh ifj fLFkfr ;ksa esa f} in oaV u  ,d  ,sls izlkekU; oaV u  ds lfUud V  gksr k t kr k gS 

ft ld k izekihÑr  fopkj  (Standardised Variable) Z = 
npq

npx −
 gks r Fkk ft ldk 

ekè; 'kwU; (   = 0) ,oa izlj .k ,d  ( `2 = 1 ) gks A  

29-17 f}in oaVu dh mi;ksfxrk ,oa egRo 

;|fi lkaf[;d h; fo'ys"k.k esa lS)kfUr d vko`fr oaV uksa d k fo'ks"k egRo gS ,d  izd kj  ls 

;g forj .k lkaf[;d h d s vkèkkj  gS bl lUn HkZ esa f} in çes; d k viu h gh ,d egRoiw.kZ 
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Hkwfed k gS D;ksafd  u  flQZ viu h fof'k"V  fo'ks"kr kvksa d s d kj .k ls yksd fç; gS vfir q ;g 

lkaf[;d h; d k lcls izkphu  vko`fr oaVu  gS ft ld h vkxs pyd j  vU; oaV u ksa d k fod kl 

gqvk gS A bl oaV u  ds mi;ksx r Fkk egRo fu Eu or  gSA 

Hkkoh iwokZuqeku & f} in  oaV u  d k mi;ksx ml {ks= esa fd ;k t kr k gS t gk¡ ?kVu kvksa d h 

lQyr k&vlQyr k ds vkèkkj  ij  } U}  Hkktu  (d ichot omous classificat ion) fd ;k 

t k ld r k gS t Sls flDds d h mNky esa fpÙk iV  d k vkWd yu ] d kj [kku s esa fu £er 

oLr qvksa d s n ks"keqDr  ;k n ks"kiw.kZ gksu s d s lUn HkZ esa vkWd yu ] t u x.ku k esa L=h&iq#"k d k 

p;u  vkfn bl oaVu  d k iz;ksx n So ij vkèkkfj r ?kV u kvksa ij  lQyr k ls fd ;k t k 

ldr k gS ft lls Hkkoh lea d ksa d h izo`fÙk Kkr  d j  Hkkoh iwokZu qeku  yxk;s t k ld s r Fkk 

foosd iw.kZ fu .kZ; fy;s t k ldsa A  

vuqla/kku dk;Z esa lgk;d & t gk¡ d gh ij  okLr fod  vuqla/kku  nq%j g] vlEHko ,oa 

vR;kfèkd  [kphZyk gks ogk¡ f} in  çes; d h lgk;r k ls ,sls izR;kf'kr  lead ksa d k fu èkkZj .k 

fd ;k t k ldr k gS t ksfd  okLr fod  lead ksa d s LFkku kiUu  gks r Fkk ft ud k iz;ksx 

oSKkfud  ,oa vu qlaèkku  d k;ks± es a fd ;k t k ldr k gS A 

izfrp;u ds ijh{k.k esa lgk;d & f}in  oaV u  ls izkIr  izR;kf'kr  vko`fr;ksa r Fkk 

voyksfd r  vko`fr ;ksa d s r qyu k d ju s ij  ;g fu èkkZfj r fd ;k t k ldr k gS n ksu ksa ewY;ksa e sa 

vUr j  gksus d k D;k d kj .k gS vFkkZr ~ ;g vUrj  izfr p;u  ds mPpkopu ksa d s d kj .k mRiUu  

gqvk gS ;k fd Ugha vU; d kj.kksa ls vr % ;g izfr p;u  d s ij h{k.k esa lgk;d  gksr k gS A 

ifjdYiukvksa dk ijh{k.k & f} in  izes; d h Hkwfed k ifj d Yiu kvksa d s ij h{k.k esa Hkh  

egRoiw.kZ gS D;ksafd  izR;kf'kr  vko`fr;ksa ds vkWd yu  esa ;g izes; egRoiw.kZ gS A ft ld h 

r qyu k okLr fod  vko`fr ;ksa ls d j ifjd Yiu kvksa d k ij h{k.k ,oa vUok;kst u  d h mRÑ "Vr k 

d h t k¡p d h t kr h gS A 
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m|ksx] foi.ku rFkk O;olk; esa egRo &  f} in  izes; d k O;ogkfjd  mi;ksx r Fkk egRo 

vk£Fkd  t xr  esa fo'ks"kr kSj  ij  m|ksx] foi.ku  ,oa O;olk; esa vkt  LFkkfir  gks pyk gS 

A vkt  le; oLrq d h xq.koÙkk ij h{k.k r Fkk lk[k ds fu ekZ.k d k gS ftl fn 'kk esa f} in 

izes; ds ekè;e ls d e le; esa d e [kpZ ij  csgrj vkWd yu  yxk;k t k ldr k gS A 

xq.koÙkk ij h{k.k esa r ks f}in  çes; d k mi;ksx lcls egRoiw.kZ gS A blds vfr fj Dr 

foÙkh; izR;k'kkvksa d s vkWd yu  O;kikfjd  ifj fLFkfr ;ksa  d s iwokZuqeku  vkfn  esa Hk h f} in 

izes; vR;kfèkd  mi;ksxh gS A 

29-18 lkjka'k 

f} in  izes; vkèkkfj r  oaV u  d ks lUn HkZ esa or Zeku  bZd kbZ esa geu s  O;kid  vè;;u  fd ;k ,oa 

blds fofHkUu  lS)kfUrd  ,oa O;kogkfj d igyqvksa ij  fopkj  dj rs gq, fofHkUu  leL;kvk sa 

d ks bl izes; d s ekè;e ls gy fd ;k r Fkk egRoiw.kZ fu "d"kks± ,oa ifj .kkeksa d k fo'ys"k.k  

fd ;kA 

blesa d ksbZ Hkh la'k;  u gha gS fd  f} in  izes; ds ekè ;e ls Hkkoh i wokZu qeku  yxku s r Fkk 

izR;kf'kr  vko`fr ;ksa ds vkWd yu  esa cgqr lgk;r k feyr h gS ij Ur q lkFk gh lkFk f} in 

izes; mu {ks=ksa esa vR;kf/k d  lQyr kiwoZd  iz;ksx dh t kr h gS t gk¡ fd  ?kV ukvksa d s 

lQyr k r Fkk vlQyr k ds vkèkkj  } U}  Hkktu  fd ;k t kr k gS A bld h bUgha fo'ks"kr kvk sa 

d s d kj .k ls vkS|ksfxd  r Fkk O;kikfjd  t xr esa fo'ks"kr kSj ij xq.koÙkk fu ;U=.k esa bld k 

iz;ksx fd ;k t kr k gSA 

;|fi f} in  çes; d h Hkh viu h gh lhek;sa r Fkk [kkfe;k¡ gSa ij Ur q gesa ;g u gha Hkwyu k 

pkfg;s fd  ;g lkaf[;d h; d s mu  egRoiw.kZ izes;ksa esa ls gS ft Ugksau s lS)kfUrd  vko`fr 

oaV u ksa d s fu ekZ.k d k lw=ikr  d jrs gq, vkus okys le; esa fo} ku ksa d ks izsfj r fd ;k fd  og 

u ohu  izes;ksa ,oa fl)kUr ksa d k fu ekZ.k dj  ld sA  
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29-19 'kCnkoyh 

izR;kf'kr ewY;& fdlh ;kn `fPNd  pj  d k izR;kf'kr  ewY; ;k xf.kfr ; izR;k'kk ml pj 

d k Hkkfj r  ekè; d gykr k gS bls E ls fu : fir  dj rs gSa A 

vFkkZr ~ E (X) = ∑
−

n

1i

 piXi 

;kn`fPNd pj & ;kn`fPNd  pj  ml pj  d ks d grs gSa ft ld k ewY; fd lh ;kn `fPNd 

ifj .kke } kj k fu /kkZfj fr  gksr k gS A  

vkoxZ ;k lS)kfUrd vko`fr oaVu & ,sls oaV u  t ks fd voyksd u ksa ij  vkèkkfj r  u gksd j 

fu f'pr  iwoZ d Yiu kvksa] ekU;r kvksa ,oa izkf;dr k fu;eksa d s vkèkkj  ij xf.kr h; : i ls 

vu qekfur  fd ;k t kr k gS A 

voyksfdr lead & ,sls ifj .kke t ks fd  ,d  lkFk u gha ?kfV r  gks ldrs ;kf u  fd lh 

flDds d h mNky esa fpr  ;k iV  vku k A 

LokrU; la[;k  (d.f.) & Lokr Ur; la[;k og vko`fr ;k¡ gksr h gSa ft Ugsa ij h{k.kdÙkkZ viu h 

bPNkuqlkj  fu èkkZfjr  dj  ld r k gS A ;fn  r hu  la[;kvksa d k ;ksx  2 4  gS r ks n ks la[;k;sa 

ge viu h LosPNk ls fu èkkZfjr  dj  dlrs gSa ij Ur q r hlj h u gha ;gk¡ ij  (d.f.) = (n � 1)  

izkpy & lef"V  ds lHkh bZd kbZ;ksa d s vfHky {.kksa d s lkaf[;d h; eku  izkpy 

(Paramiter) d gykrs gSa A 

izfrp;u & lef"V  ls izfr fu fèk izfr i.kZ ds p;u  d ju s d h j hfr ;k¡ izfr p;u  d gykr hgSa A 

ifjdYiuk & lkaf[;d h; ifj d Yiu k fd lh lef"V  izkpy d s la[;kRed  eku  ds lUn HkZ esa 

d h x;h ekU;r k gksr h gS t ks lR; ;k vlR; gks ld r h gS bld ks fd lh izkf;d r k oaVu 

d h lgk;r k ls ;kn `fPNd izfrn 'kZ d s vkèkkj  ij  ij h{k.k d jds Lohd kj  ;k vLohd kj 

fd ;k t k ld r k gS A 
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lkFkZdrk dk Lrj- lkFkZdrk d k Lr j fo'olu h;r k d h og lhek gS t gk¡ ij h{k.kd ÙkkZ ;g 

fo'okl ls d g ldr k gS fd  ifjd Yiu k lR; gS ;k vlR; ;g lekU;r ;k 1 % ;k 5 % ds 

Lr j  ij  u kih t kr h gS A 

vklatu mRÑ"V - ;fn izR;kf'kr  r Fkk voyksfd r  vko`fr ;ksa d k vUrj  lkFkZd  ugha gksr k 

gS r ks vklat u  ;k vUok;kst u  mRÑ "V  eku k t kr k gS A 

;fn  ;g vUr j  lkFkZd  gksr k gS r ks vklat u  ;k vUok;kst u  mRÑ "V  u gha eku k t krk gS A  

IokW;okW oaVu& Ýkalhlh xf.kr K Msfu l IokW;lkW } kj k fn ;k [kf.Mr  oaV u  gS t ks fu Eu  gS - 

p(x) = 
x!

m
e

x
m�

;gk¡ ij  p d k eku  cgqr  d e ¼0  ds lfUu dV ½ r Fkk q d k eku  vfèkd  ;kfu           

¼1  ds lfUu dV ½ gksr k gS A 

izlkekU; oaVu -& ;g ,d v[kf.Mr  r Fkk egRoiw.kZ oaV u  gksr k gS ftlds izkpy X  

r Fkk   gksr s gSa r Fkk izekfir  izlkekU; pj  ewY; (Z Score) fu Eu  gksr k  gSA  

Z = 
σ

XX
�

−

29-20 cgqfodYih; iz'u 

1 - f} in  oaVu  fd l izd kj  d k oaV u  gS \  

(i) fefJr  (ii) vkfJr   (iii) [kf.Mr  (iv) v[kf.Mr 

2 - izlkekU; oaVu  fd l izdkj  d k oaV u  gS \  

(i) lr r~  (ii) vlrr ~  (iii) fefJr   (iv) vkfJr   

3 -f} in  oaV u  d h j pu k d k Js; fd l fo} ku  d ks gS \  

(i) FkkWel cu ksZyh (ii) tsEl cu ksZyh (iii) Msfol  (iv) ekj d kso 
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4 - f} in  oaVu  d k lekUr j ekè; gksr k gS \  

(i) p (ii) q (iii) np (iv) n 

5 - f} in  çes; d k izlj .k gksr k gS \  

(i) npq (ii) npq  (iii) np (iv) np

6 - f} in  oaVu  d k izFke ifj ?kkr  gksr k gS \  

(i) np (ii) npq (iii) 1 (iv) 0 

7 - f} in  çes; d k nwlj k ifj ?kkr  gksr k gS \  

(i) npq   (ii) n2p2q2 (iii) npq (iv) np 

8 - f} in  oaVu  esa ;kfu  (p + q)n esa in  gksr s gSa \  

(i) n (ii) n + 1 (iii) n � 1 (iv) np 

9 - f} in  oaVu  esa (p + q) d k iz;ksx gksr k gS A  

(i) 1  ls T;kn k  (ii) 1  ls d e  (iii) 1 (iv) 0 

1 0- f} in  oaV u  d s lHkh in ksa d s xq.kkad ksa d k ;ksx fd r u k gksr k gS \  

(i) n2 (ii) 2n (iii) 2n (iv) n + 1 

1 1- ;fn  fdlh ij h{k.kksa esa  lQyr kvksa d h la[;k n  gS r ks LokU×; la[;k fd r u h gksxh \  

(i) n � 1 (ii) n (iii) n + 1 (iv) n2

1 2- cu ksZyh çes; fd ld s } kj k fu : fir  gksr h gS A  

 (i) nCr q
r pn�r (ii) rCn prqn�r (iii) nCr p

rqn�r (iv) d ksbZ u gha 
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mÙkjekyk 1. (iii), 2. (i), 3. (ii), 4. (iii), 5. (i), 6. (iv), 7. (iii), 8. (ii), 9. 

(iii), 10. (iii), 11. (i), 12 (iii) 

29-21 la[;kRed iz'u 

1 - N% ikals 7 29  ckj  Qsad s t krs gSa d e ls d e r hu  ikalksa ij  5  ;k 6  vku s d h izkf;dr k 

fd ru h ckj  gksxh \  

2 - ;fn  f} in  oaV u  d k ekè; 4  r Fkk izlj .k 3  gS r ks n , p ,q ds eku  Kkr   d hft , A  

3 - f} in  forj .k Kkr  d hft , ft ld k ekè; 4  r Fkk izlj .k 6  gS A 

4 - fu Eu  f} in  d k iw.kZ foL r kj  d hft ,A 256(½+½)4 

5 - ;g ekur s gq, fd  fdlh 'kgj  d h vkèkh tu la[;k 'kkd kgkj h gS ,oa 10 0 vUos"kd ksa e sa 

ls izR;sd  1 0  O;fDr ;ksa d k  izfr n 'kZ ysd j  muls iwNu k gS fd  og 'kkd kgkj h gS ;k u gha] 

fd ru s vUos"kd  ;g fj iksV Z d jsaxs fd  r hu  ;k blls de yksx 'kkd kgkj h gSa \ ¼lad sr  ;gk¡ 

p = ½ = q½ A  

6 - ,d  fu ekZ.k d h izfØ ;k esa vkSlr  : i ls 5 % oLr q;sa n ks"kiw.kZ cu r h gSa r hu  oLr qvksa d s 

,d  izfrn 'kZ esa 0, 1, 2, rFkk 3  n ks"kiw.kZ oLr q;sa ik;s t kus d h izkf;dr k Kkr  d hft , A  

7 - ,d  lkekU; ikalk ik¡p ckj  Qsad us ij  5  d k vad  vkus d h izkf;dr k Kkr d hft ,  

(i) ,d  le; Hkh u gha (ii) n ks ckj  (iii) ik¡p ckj  A  

8 - ;fn  izR;sd  30  fn u ksa esa  vkSlru  12  fnu  o"kkZ gksr h gS r ks izkf;dr k Kkr  dhft , fd 

fd lh lIr kg d s izFke pkj  fn u  o"kkZghu  gksaxs r Fkk 'ks"k  cj lkr h  gksaxs A  

9 - 7  flDd ksa d h 1 28  mNkyksa e sa fpr  d h la[;k d k vko`fr  oaV u  fu Eu  izd kj  ls gS 

izR;kf'kr  vko`fr ;k¡ Kkr  dj rs gq, vklat u  d h mRÑ "V r k d h t k¡p d hft , A  
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1 0- f} in  oaV u ds fy;s µ (i) ekè; (ii) izeki fopyu  (iii) fo"ker k ifj ?kkr  xq.kkad 

(iv) i`Fkq'kh"kZRo d k eki a 

mÙkjekyk 1. 233, 2. 16, ¼, 3/4, 3. (2/3 + 1/3)18 4. 16, 64, 96, 64, 16 5. 

17.2, 6. 0.8574, 0.1354, 0.0071, 0.0001, 7. (i) 0.402 (ii) 0.161 (iii) 

0.00013 8. 0.00829 9. 1, 7, 21, 35, 35, 21, 7, 1 10. (i) 42 (ii) 3.55 (iii) 

� 0.1127 (iv) 2.9794 

29-22 fucU/kkRed iz'u 

1 - lS)kfUrd  vko`fr  oaV u  d k vFkZ Li"V  djr s gq, f}in  oaV u  d h foospu k d hft ;s r Fkk 

IokW;lkW ,oa izlkekU; oaV u  ls bld h laf{kIr  r qyu k d hft , \  

2 -f} in  oaV u  d h fo'ks"kr k;sa cr krs gq, bld h mi;ksfxr k r Fkk egRo ij  izd k'k Mkfy, A  

3 - f} in  oaVu  ds vpj  ewY;ksa d ks Li"V  d jrs gq, mud k egRo le>kb;s r Fkk ifj ?kkr ksa] 

fo"ker k xq.kkad  ,oa i`Fkq"kh"kZRo d k eki ifj Hkkf"kr  d hft, A  

4 - voyksfd r  r Fkk izR;kf'kr  vko`fr ;ksa ls D;k r kRi ;Z gS vklat u  d h mRÑ "Vr k t k¡p 

d jus ij  f} in  çes; ds e gRo d h ppkZ d hft , A  

5 - f} in  çes; d h ekU;r k;sa r Fkk lkekU; fu ;e fy [kr s gq, ikLd y f=Hkqt  d ks Li"V 

d hft , A  
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