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[k.M& 1- vkfFkZd xf.krh; fof/k;k¡&I          i`"B la[;k 
(Mathematical Economic Methods-I) 

bdkbZ& 1- okLrfod vad iz.kkyh ,oa leqPp;               1&18 
(Real Number System and Set Relation) 

bdkbZ& 2- Qyu vkSj vkfFkZd fl)kUr esa vuqiz;ksx        19&40 
(Function and its use in Economic Theory) 

bdkbZ& 3- vodyu% fuoZpu ,oa fu;e          40&72 
(Differentiation: Calculation and Rules) 

bdkbZ& 4- y?kqxq.kdh; vodyu] vkaf”kd vodyu ,oa vkfFkZd iz;ksx            73&104 
(Logarithmic Differentiation, Partial Differentiation and 

 its Economic use) 

[k.M& 2- vkfFkZd xf.krh; fof/k;k¡&II          i`"B la[;k 
(Mathematical Economic Methods-II) 

bdkbZ& 5- lekdyu % vo/kkj.kk ,oa fuoZpu           105&130 
(Integration: Concept and Interpretation) 

bdkbZ& 6- lekdyu dk vkfFkZd iz;ksx           131&157 
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bdkbZ& 7- vkO;wg ¼eSfVªDl½                158&191 
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(Determinants) 
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(Mathematical Economic Methods-III) 
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bdkbZ& 14- vk¡dM+ksa ds izLrqrhdj.k dh fof/k;k¡&fcUnqjs[kh;     327&339 
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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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1-5 Øfer ;qXe ,oa lEcU/k 
1-6 vH;kl iz“u 
1-7 lkjka“k 
1-8 “kCnkoyh 
1-9 vH;kl iz“uksa ds mRrj 
1-10 lanHkZ xzUFk lwph 
1-11 mi;ksxh lgk;d xzUFk  
1-12 fucU/kkRed iz“u 
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1-1 izLrkouk 

vFkZ”kkL= ds vUrxZr v/;;u fd, tkus okys fo’k;ksa esa ifjek.kkRed fo”ys’k.k lokZf/kd 

egRoiw.kZ gksrk gSA vFkZ”kkL= ds fl)kUrksa dks xf.krh; lan”kkZsa }kjk izHkkoh :i ls O;Dr 

fd;k tkrk gS fdUrq lEiw.kZ xf.krh; izfØ;k ds ewy esa okLrfod vad iz.kkyh gksrh gSA 

blh dkj.k vFkZ”kkL= ds fo|kFkhZ;ksa ds fy, okLrfod vad iz.kkyh ls lqifjfpr gksuk 

furkUr vko”;d gSA vFkZ”kkL= ds vusd fo’k; x.kukvksa ij vk/kkfjr gS tSls& ykxr] 

ykHk] vk;] lUrqf’V] cpr vkfnA lkFk gh vusd lanHkksZa tSls& ekax] iwfrZ] ewY;] 

mi;ksfxrk] ykxr vkfn ds _.kkRed ekUk ugha gks ldrs gSaA bu rF;ksa dks Hkyh izdkj 

ls le>us esa okLrfod vad iz.kkyh dk Kku cgqr lgk;d gksrk gSA 

 blh izdkj vFkZ”kkL= esa leqPp; dh vo/kkj.kk ,oa leqPp; fl)kUr dk Hkh 

egRoiw.kZ mi;ksx gksrk gSA tfVy vkfFkZd fØ;kvksa dks ljyrk ls le>us ds fy, 

vkfFkZd fØ;kvksa rFkk mlls tqMh oLrqvksa dk oxhZdj.k djds fo”ys’k.k djus ls mUgs 

le>uk ljy gks tkrk gSA ;g oxhZdj.k oLrqr% izk;% leqPp; vo/kkj.kk ij vk/kkfjr 

gksrk gSA tSls%& miHkksDrk oLrq,a] vkxrsa] iw¡thxr oLrq,¡] cktkj “kfDr;k¡] ekSfnzd 

lafØ;k,¡] jktdks’kh; lafØ;k,¡ vkfnA 

 okLrfod vad iz.kkyh o leqPp; fl)kUr dh vFkZ”kkL= ds v/;;u esa egrh 

Hkwfedk dks /;ku esa j[krs gq, izLrqr bdkbZ esa vkidks buls voxr djk;k tk jgk gSA 

1-2 mn~ns”; 

bl bdkbZ ds v/;;u ds i”pkr& 

��� okLrfod vad iz.kkyh ,oa leqPp; fl)kUr dh vo/kkj.kk ls voxr gks  

tk,xsaA 

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

fofHkUu xf.krh; fo”ys’k.k dks le>us ;ksx; gks tk,axsA 

1-3  okLrfod vad iz.kkyh  

1-3-1 izkd`frd la[;k,¡ ��� %& tSls fd ge lHkh us NksVh d{kkvksa esa fxurh ds :i 

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

la[;k dgrsa gSA D;ksafd izkd`frd oLrqvksa dk ifjek.k bUgh la[;kvksa ds }kjk n”kkZ;k 
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tkrk gSA mnkgkj.k ds fy, izkd`frd :i ls ,d isM+] nks isM+ ;k ik¡p HkSal gh miyC/k 

gksrh gSA ge 2½ O;fDr] ;k 3¼ cdjh dh dYiuk izkd`frd :i ls ugha dj ldrs gSaA 

1-3-2 iw.kkZad ¼�½%& iw.kkZad /kukRed rFkk _.kkRed nksuksa izdkj ds gksrs gSa izkd`frd 

la[;k,¡ /kukRed iw.kkZad gksrh gSa] blh izdkj buds _.kkRed eku tSls���
��
��

���
  vkfn _.kkRed iw.kkZad gksrs gSaA buds vfrfjDr “kwU;����  Hkh iw.kkZad esa 

vkrk gSA “kwU; u rks /kukRed u rks _.kkRed gksus ds dkj.k vf}rh; gSA bl izdkj 

lHkh izkd`frd la[;kvksa ds _.kkRed ekuksa rFkk “kwU; dks lfEefyr :i ls iw.kkZad 

dgrs gSaA 

1-3-3 ifjes; ,oa vifjes; la[;k,¡%& vusd ,slh la[;k,a tks iw.kkZad ugha gksrh gSa tSls 

fHkUu �
�

�
� 


�

�
�√����vkfn ;s ,slh la[;k,a gS ftuds eku iSekus ij nks iw.kkZdksa ds chp 

vkrs gSaA  �
�

�
 dk eku � ,oa � ds chp] 


�

�
  dk eku “kwU; �����rFkk 
� ds chp 

,oa d.khZ � dk eku � rFkk � ds chp vkrk gSA bl izdkj ge dg ldrsa gS fd 

iw.kkZad lHkh lEHko la[;kvksa dks O;Dr ugha djrs gSaA 

1-3-3-1 ifjes; la[;k �	�% ifjes; la[;k os la[;k,a gS ftuds ifjek.k dks fHkUu ds :i 

esa iw.kZr% n”kkZ;k tk ldrk gSA ifjes; la[;k;sa /kukRed vFkok _.kkRed gks ldrh gSA 

pw¡fd iw.kkZadks dks Hkh fHkUu ds }kjk O;Dr fd;k tk ldrk gS ¼;Fkk] � dks  
�

�
  vFkok 


� dks 

�

�
  ds }kjk O;Dr fd;k tk ldrk gS½ vr% iw.kkZad Hkh ifjes; la[;kvksa ds 

vUrxZr vkrs gSaA  

1-3-3-2 vifjes; la[;k,a % ifjes; la[;kvksa dks tkuus ds i”pkr~ ;g Li’V gks tkrk gS 

fd vusd ,slh la[;k,a Hkh gksrh gS] ftudks fHkUu ds :i esa O;Dr djuk lEHko ugha 

gksrk gS bu la[;kvksa dks vifjes; la[;k dgrs gSa] tSls √� � �
��������
A 

1-3-4- okLrfod la[;k �
�% izR;sd vifjes; la[;k nks ifjes; la[;kvksa ds e/; fLFkr 

gksrh gSA vr% ftl izdkj ifjes; la[;k,a nks iw.kkZdks ds chp ds vUrjky dks Hkjrh gS 

mlh izdkj vifjes; la[;k,a ifjes; la[;kvksa esa e/; ds vUrjkyksa dks Hkjrh gSaA 
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la[;kvksa }kjk fjDrrkvksa dks Hkjus dh bl izfØ;k ds ifj.keLo:i vadks dk ,d lkrR; 

izkIr gksrk gSA bu lHkh la[;kvksa dks feyk dj okLrfod vad dgk tkrk gS vFkkZr~ 

izkd`frd la[;k,a] iw.kkZad] ifjes; o vifjes; la[;k,a lHkh okLrfod la[;kvksa ds vUrxZr 

vkrh gSaA okLrfod la[;kvksa ds leqPp; dks ��ds }kjk n”kkZ;k tkrk gSA tc lHkh 

okLrfod la[;kvksa dks ,d ljy js[kk ij n”kkZ;k tkrk gS ¼foLrkfjr iSekus ds :i esa½ 

rks bls okLrfod js[kk dgrs gSaA  
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1-4 leqPp; fl)kUr    
1-4-1 leqPp; dh vo/kkj.k%& leqPp; ls rkRi;Z oLrqvksa ds ,d lqifjHkkf’kr lewg ;k 

laxzg ls gSA lqifjHkkf’kr ls rkRi;Z ml fof”kIVrk ds lqifjHkkf’kr gksus ls gS ftlds 

vk/kkj ij bu oLrqvksaa dks laxzghr dj ,d lewg esa j[kk tkrk gSA mnkgj.k ds fy, 

QqVcky Vhe vFkkZr QqVcky f[kykfM;ksa dk leqPp;] bl leqPp; dk vk/kkj gj 

f[kykMh }kjk QqVcky [ksys tkus dh fof”k’Vrk gS tks lqifjHkkf’kr gSA tcfd dn] jax] 

psgjk vkfn fHkUu& fHkUu gks ldrs gSaA 

leqPp; esa laxzghr izR;sd oLrq dks leqPp; dk vo;o dgrs gSaA leqPp; dks nks 

oSdfYid i)fr;ksa ls O;Dr fd;k tkrk gSA  

¼1½ izFke i)fr esa leqPp; ds lHkh vo;o;ksa dks e¡>ys dks’Bd ds Hkhrj lwfpc) dj 

fn;k tkrk gS tSls %&� � �
��������  leqPp; dks O;Dr djus dh bl fof/k dks 

lwph fof/k   dgrs gSaA 

¼2½ xq.k fof/k] leqPp; fuekZ.k fof/k vFkok o.kZu fof/k��%& bl fof/k esa leqPp; ds 

vo;oksa dks lwfpc) djus ds LFkku ij vo;oksa ds ml fof”k’V xq.k }kjk leqPp; dks 

ifjHkkf’kr fd;k tkrk gS tks leqPp; fuekZ.k dk vk/kkj curk gSA lkekU;r;k bl fof/k 

dk iz;ksx rc fd;k tkrk gS tc leqPp; ds vo;oksa dh la[;k cgqr vf/kd gksA  

mnkgj.k ds fy,&� � �lHkh okLrfod la[;k,a� bl leqPp; dks  

�������� � �
 � �
 ,d okLrfod la[;k Gsa� fy[krs gSA 

1-4-2 ifjfer ,oa vifjfer leqPp; % os leqPp; ftuds vo;oksa dh la[;k ifjfer 

gksrh gS mUgs ifjfer leqPp; dgrs gSaA  

 tSls%& �� � � ��� 
�� �� �� �� 

blds foijhr vifjfer leqPp; os leqPp; gksrs gS ftuds vo;oksa dh la[;k vifjfer 

gksrh gSA tSls%& �� � � �
 � �
�,d okLrfod la[;k gS��

 ifjfer leqPp; ds vo;oksa dh ,d & ,d djds x.kuk dh tk ldrh gS 

vFkkZr ifjfer vo;oksa ds leqPp; x.kuh; gksrs gS tSls mijksDr leqPp; �A vifjfer 
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leqPp; ds ,d & ,d vo;o dh x.kuk djuk lEHko ugh gksrk gS vFkkZr vifjfer 

leqPp; ds vo;oksa dh la[;k vx.kuh; gksrh gS] tSls %& mijksDr leqPp; �A  

leqPp; ds vo;oksa dh lnL;rk dks xzhd v{kj � ¼vIlk;yu½ dh lgk;rk ls bafxr 

fd;k tkrk gSA mnkgj.k ds fy, 
� mijksDr leqPp � dk ,d vo;o gS ftls ge 

� 
 �����’ }kjk bzafxr djrs gSa] rFkk bls � 
 � leqPp; �’ dk ,d lnL; gS* i<rs 

gSaA blh izdkj √�  ,d okLrfod la[;k gksus ds ukrs mijksDr leqPp; �� dk ,d 

vo;o gS ftls ge √�    ��� }kjk bafxr djrs gSaA fdUrq √�leqPp; � dk vo;o 

ugha gS] bl rF; dks bafxr djus ds fy, ge √� ��� fy[krs gSa] ftldk vFkZ gS fd 

√�leqPp; � dk vo;o ugha gSA 

blh izdkj dFku �
 ,d okLrfod la[;k gS* dks 
���� fy[krs gSa tgk¡ � lHkh 

okLrfod la[;kvksa ds leqPp; dk izrhd fpUg gSA 

1-4-3 fjDr leqPp;%& ;g ,d ,slk leqPp; gksrk gS ftlesa dksbZ Hkh vo;o ugha gksrk 

gS vFkkZr ø �� ��A ;fn leqPp; esa ,d Hkh vo;o gS rks mls fjDr leqPp; ugha dgk 

tk,xkA dksbZ Hkh vo;o u gksus ds dkj.k fjDr leqPp; lHkh leqPp;ksa dk mi leqPp; 

gksrk gSA  

1-4-4 ,dy leqPp;%& ,sls leqPp; ftues dsoy ,d gh vo;o gksrk gSA tSls%& 

���� ���� vkfnA 

1-4-5 leqPp;ksa dk leqPp;%& tc fdlh leqPp; ds vo;o Lo;a esa ,d leqPp; gks 

rks mls leqPp;ksa dk leqPp; dgrs gSaA mnkgj.kkFkZ& Hkkjr dh vFkZO;oLFkk fo”o dh 

lHkh vFkZO;oLFkkvksa ds leqPp;ksa dk ,d vo;o gSA fdUrq Hkkjr dh vFkZO;oLFkk Lo;a esa 

fofHkUu izkUrksa dh vFkZO;oLFkkvksa dk ,d leqPp; gSA blh izdkj ,d izkUr dh 

vFkZO;oLFkk mlds ftyksa dh vFkZO;oLFkkvksa dk leqPp; gSA 

1-4-6 le’Vh; leqPp;%& ;fn fdlh fuf”pr lUnHkZ esa lHkh leqPp; fdlh fuf”pr 

leqPp; ds mileqPp; gks rks bl fuf”pr leqPp; dks le’Vh; leqPp; dgk tkrk gSA 

bls vaxzsth Hkk’kk ds v{kj ��� }kjk fn[kk;k tkrk gSA mnkgj.kkFkZ & ;fn okLrfod 
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la[;kvksa dk v/;;u dj jgs gks rks lHkh okLrfod la[;kvksa dk leqPp; le’Vh; 

leqPp; dgk tk,xkA blh izdkj ;fn Hkkjr dh vkfFkZd xfrfof/k;ksa dk lanHkZ gks rks 

Hkkjrh; vFkZO;oFkk le’Vh; leqPp; gksxhA 

1-4-7 leqPp;ksa ds chp lEcU/k%& nks leqPp;ksa ds e/; fofo/k izdkj ds lEcU/k LFkkfir 

gks ldrs gSaA 

1-4-7-1 leleqPp;%& ;fn nks leqPp;ksa ��� rFkk ��� ds vo;o leku gks rks ��rFkk 
� dks leleqPp; dgk tkrk gSA vFkkZr~ �������� � ������  rFkk  ������ �
���������
mnkgj.kkFkZ ;fn �� � � ��	�	 
	 �� rFkk �� � � �
	 �	 �	���rks � � � gksxk 

vFkkZr *�* rFkk *�* leleqPp; gSA Lej.kh; gS fd leqPp; ds vo;oksa ds Øe dk dksbZ 

egRo ugh gksrkA iqu% nks leqPp;ksa �* rFkk *�* es ;fn ,d Hkh ,slk vo;o gks tks  

��� rFkk ��� esa ls fdlh ,d dk gh lnL; gS rks ���  rFkk ��� leqPp; ugha gksxsaA 

mnkgj.kkFkZ%& �� � � ��	 �	 
	 ���
  �� � � ��	�	 
	 ���
1-4-7-2 mileqPp;] mfpr mileqPp; ,oa ?kkr leqPp;%& ;fn nks leqPp;ksa ���  rFkk 
��� esa ls ���  ds lHkh vo;o ���  ds Hkh vo;o gks rks ���] ��� dk mileqPp; 

gksxk ftls fuEu izdkj fy[kk tkrk gS%& �� � ���
��� � �� ;fn vkSj dsoy ;fn ���� � ���� 

;fn �� � �� rFkk � rks � vkSj � le leqPp; gksaxsA 

mfpr mileqPp;%& ;fn nks leqPp;ksa � rFkk � esa � ds lHkh vo;o � ds Hkh vo;o 

gksa vFkkZr �� � �� fdUrq � ds lHkh vo;o � ds vo;o u gks vFkkZr �� � �� rks 

� mfpr mileqPp; gksxk � dk ftls �� � ���fy[kk tkrk gSA 

mnkgj.kkFkZ%& ;fn � �� ��	 �	�	 �� rFkk �� � � ��	�	�	 �	 �� gS rks �� � �� 

rFkk �	� dk vf/kleqPp; gksxk ftls �� � �� fy[kk tkrk gSA blh izdkj izkd`frd 

la[;k,a  �  iw.kkZad �  okLrfod la[;k  �  �   
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fdlh leqPp;   ds lHkh mileqPp;ksa dh dqy la[;k 2  ¼tgk¡  �  ds dqy vo;oks 

dh la[;k gS½ gksrh gSA 

mnkgj.kkFkZ%& ;fn  � � � 	1	3	 	 
�rks   ds izR;sd vo;o dks vyx&vyx /kkj.k 

djus okys mileqPp; �1�	 �3�	 � �	 � �A blh izdkj nks&nks vo;oksa dks /kkj.k 

djus okys mileqPp; �1	3�	 �1	 �	 �1	 �	 �3	 � � � � � � �� vkfnA 

blh izdkj rhu rhu vo;oksa dks /kkj.k djus okys mi leqPp; cusaxsA lkFk gh leqPp; 

  Lo;a dk ,d mileqPp; gksrk gSaA blds vfrfjDr fdlh Hkh leqPp; dks lcls NksVk 

mileqPp; fjDr leqPp; ¼ftls ø }kjk fn[kk;k tkrk gS½ gksrk gSA mi;qZDr mnkgj.k es 

dqy mi leqPp;ksa dh la[;k 24  � �16 gksxhA lHkh mileqPp;ksa ds leqPp; dks ?kkr 

leqPp; dgrs gSA bls ����� fy[krs gSA 

 nks leqPp;ksa ds rhljs izdkj dk lEcU/k fola?khrrk dk gksrk gSA 

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

u gks rks � vkSj � dks fola?khr leqPp; dgsaxsA mnkgj.kkFkZ%&  

 � ���� � ���� /ku iw.kkZad� 
 � � �� � �����_.k iw.kkZad� 

 nks leqPp;ksa ds chp pkSFks izdkj dk lEcU/k ,slk Hkh gks ldrk gS ftlesa nksauks 

leqPp;ks esa dqN vo;o mHk;fu’B gks fdUrq izR;sd leqPp; esa dqN vo;o mlds vius 

fof”kf’V vo;o gkasA ,slh fLFkfr esa leqPp;ksa � vkSj � u rks fola?khr gS u nksauks esa ls 

dksbZ leqPp; nwljs leqPp; dk mileqPp; gS vkSj u gh nksuks leqPp; le&leqPp; 

gSA mnkgj.kkFkZ �� � � ��	
	�	�� rFkk �� � � �
	�	�	
��
1-4-8 leqPp; lafØ;k,a%& leqPp;ksa ds e/; dqN egRoiw.kZ lafØ;k,a gksrh gS tSls la?k] 

izfrPNsn] iwjd rFkk vUrjA 

1-4-8-1 leqPp;ksa dk la?k%& nks leqPp;ksa � vkSj � dk la?k ,d ,slk leqPp; gksrk gS 

ftlds vo;o ;k rks � ;k � ;k � vkSj � ds mHk;fu’B vo;o gksrs gSA bls ���� 

fy[krs gSA mnkgj.kkFkZ& �� � � ��	
	�	��	 �� � � �
	�	�	
�	 ��� �
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���	
	�	�	�	
������ � � �� � ������  vFkok ������ ns[ksa fp=& 
 ftldk 

vkPNkfnr Hkkx ��� dks n”kkZrk gSA 

1-4-8-2 leqPp;ksa dk izfrPNsn%& nks leqPp;ksa � rFkk � ds mHk;fu’B vo;oksa dk 

leqPp; � rFkk � dk izfrPNsn gksrk gS bls � � � fy[krs gSA  

mnkgj.kkFkZ%& �� � � ��	
	�	��	�� � � �
	�	�	
��
  � � �� � � �
	���
  � � �� � � �� � ������ rFkk ������ ns[ksa fp=& � ftldk 

vkPNkfnr Hkkx � � � dks n”kkZrk gSA 

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

gksrk gS tks lef’V; leqPp; ds vo;o gksrs gSa fdUrq leqPp; � ds vo;o ugha gksrs 

gSA 

 �̅ �� �� � ������� vkSj    ������� ns[ksa fp=& � ftldk vkPNkfnr Hkkx 

�̅ dks n”kkZrk gSA 

1-4-8-4 nks leqPp;ksa dk vUrj %& nks leqPp;ksa � rFkk � dk vUrj og leqPp; gksrk 

gS ftlds vo;o � ds os vo;o gksrs gS tks � ds vo;o u gksA bls � � � }kjk 

fn[kk;k tkrk gSA � � �� � � �� � ������ rFkk ������ ns[ksa fp=& � ftldk 

vkPNkfnr Hkkx � � � dks n”kkZrk gSA 

mnkgj.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 izfrPNsn

  

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

   �̅       � � �
 iwjd       vUrj 

1-5- Øfer ;qxe ,oa lEcU/k  

,d leqPp; ��	 �� dks fy[krs le; ge vo;oksa ���vkSj b ds Øe dks /;ku esa ugha 

j[krs gSa D;ksafd leqPp; dh ifjHkk"kk ds vuqlkj leqPp; 	�	 �
 � ��	 ��A fdUrq 

dHkh&dHkh oLrqvksa ds dqN ,sls ;qxeksa dk fopkj djuk iM+rk gS ftuesa Øe egRoiw.kZ 

gksrk gSA mnkgj.k ds fy, ;fn ge ns'kksa vkSj mudh jkt/kkfu;ksa ds ;qxe cuk;sa rks 

mudks ,d fuf”pr  Øe esa j[kuk vfuok;Z gksxk tSls&¼Hkkjr] fnYyh½] ¼ikfdLrku] 

bLykekckn½] ¼usiky] dkBek.Mw½ vkfnA ;fn buesa ls fdUgha ,d nks tksM+ksa esa vo;oksa dk 

Øe cny tk;s rks og ;qxe fujFkZd gks tk;saxsA blh izdkj funsZ'kkad T;kferh esa ;fn 

fdlh fcUnq dks Øfer ;qxe �
	�� ls n'kkZ;k x;k gks rks bldk vFkZ gS fd ml fcUnq 

dk � funsZ'kkad 
 rFkk ��funsZ'kkad � gSA vc ;fn bl Øfer ;qxe dk Øe cnydj 

��	
� fy[k nsa rks ;g ,d fHkUu fcUnq dks bafxr djsxk ftldk � funsZ'kkad � rFkk � 

funsZ'kad 
 gksxkA vFkkZr Øfer ;qxe ��	 ���≠ ��	��A Øfer ;qxe ��	 ���Øfer 

;qxe ¼�	 �� ds cjkcj rHkh gksxk tc � � gksA blh izdkj ��	 �� ��

A 

B 

         A

A 
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���	���⇔�� � �� rFkk � � �A Øfer ;qxeksa dh ;g vo/kkj.kk nks ls vf/kd 

vo;oksa okys leqP;ksa ij Hkh ykxw gksrh gS rFkk bUgsa Øfer leqPp Hkh dgrs gSaA  

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

;fn leqPp � � ���� rFkk leqPp; � � ���� tgka � � �	
	�� � � � � �� rFkk 

� � �	
	�� � � � ���gks rks � ��� � � ��� 	 ���	 tgka ��∈ rFkk ��∈� rFkk 

��� 	 ��� Øfer ;qxe gSA bl izdkj ��� ��	 �� ds lHkh lEHko Øfer ;qxeksa dk 

,d leqPp; gksrk gS ftls ��Økl � i<+rs gS rFkk ��rFkk � dk dkrhZ; xq.kuQy 

dgrs gSA ftldk ukedj.k xf.krK] nk'kZfud ������������������ ds ukes ij 

fd;k x;k gSA  

mnkgj.k% ;fn leqPp � � ��	�� rFkk leqPp; � � �
	�	�� rks ��� ,sls 

Øfer ;qxeksa dk leqPp; gksxk ftudk igyk vo;o leqPp; ��dk lnL; gks rFkk 

nwljk vo;o leqPp; � dk vo;o gks vFkkZr ��� � ���	
�	 
��	��	 ��	��	 ��	
�	 ��	��	 ��	�� ;gka A esa nks vo;o rFkk � esa rhu vo;o gS 

Qyr% ��� esa N% vo;o gS vFkkZr ;fn � � ���� tgk¡ � � �	
	�� � � � �� rFkk 

� � ����  tgka � � �	
	�� � � � � �� gks rks leqPp; ��� esa ��� vo;o ¼Øfer 

;qxe½ gksaxsA ;gka ;g /;ku nsus ;ksx; gS fd ���≠���� D;ksafd ��� � ��� 	 ��� 
tcfd ��� � ���� 	���� ftls ge Øfer ;qxe dh vo/kkj.kk esa fn;s x;s funsZ'kkad 

T;kfefr ds mnkgj.k ls Hkyh izdkj le> ldrs gSaA ;fn ge vius nk;js dks O;kid 

cuk;s vkSj ;g eku ysa fd a rFkk � okLrfod la[;k;sa gS rks ge dgsaxs fd a∈� rFkk 

�∈� rFkk dkrhZ; xq.kuQy ��� � ���	 �����∈��rFkk �∈�� tks okLrfod ekuksa 

okys vo;oksa ds lHkh Øfer ;qxeksa ds leqPp; dks iznf'kZr djsxkA buesa ls izR;sd Øfer 

;qxe dkrhZ; funsZ'kkad lery ij ,d vf}rh; fcUnq dks bafxr djrk gSA blh izdkj] 

dkrhZ; lery dk izR;sd fcUnq ds vuq:i ,d vf}rh; Øfer ;qxe izkIr gksrk gSA ;fn 

vc ge leqPp; � dks � funsZ'kkadksa dk leqPp; vkSj � dks �  funsZ'kkadksa dk leqPp; 
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eku ys rks mDr dkrhZ; xq.kuQy ��� dks ge ��� � ���	 ������� rFkk ���� 
fy[k ldrs gSa ftls fuEu fp= }kjk le>k fd;k tk ldrk gSA  

       bl nksgjh vf};rrk ds dkj.k dkrhZ; xq.kuQy esa Øfer ;qxeksa ds leqPp; 

rFkk ledks.kh; funsZ'kkad lery ds fcUnqvksa ds chp ,dSdh vuq:irk 

¼���� � ���� ����! ������� gksrh gSA bl vo/kkj.kk dk foLrkj djds ge 

rhu leqPp;ksa �	�	 rFkk" z esa dkrhZ; xq.kuQy ����� Z dks ifjHkkf"kr dj ldrs gS 

ftldk izR;sd f=&vo;o;h ;qxe f=vk;keh O;ki 

�#���� � ������� ��$�%!���� ds ,d vf}rh; fcUnq dks fufnZ"V djsxkA 

1-5-3 lEcU/k%&Øfer ;qxeksa ds fo"k; esa v/;;u djus ds i'pkr ge ;g dg ldrs gSa 

fd Øfer ;qxeksa ds leqPp; esa dqN vFkok lHkh Øfer ;qxe ,sls gks ldrs gS ftuds 

vo;oksa ds e/; ,d fuf”pr  lEcU/k LFkkfir fd;k tk ldrk gSA mnkgj.kkFkZ ;fn ge 

fiNys vuqPNsn esa nsa[ksa rks ¼Hkkjr] ubZ fnYyh½] ¼ikfdLrku] bLykekckn½ vkfn lHkh 

Øfer ;qxeksa ds vo;oksa ds chp ,d fuf”pr  lEcU/k ns'k vkSj mldh jkt/kkuh gSA 

blh izdkj nwljs mnkgj.k esa leqPp; ����ds Øfer ;qxeksa 

���	
�	 ��	��	 ��	���rFkk ��	��� dks ysdj ,d ,slk mileqPp;S�� cuk;k    tk 

ldrk gS ftlds lnL; lHkh Øfer ;qxeksa ds izFke ,oa f}rh; vo;o ds chp ,d 

fuf”pr  lEcU/k � ifjHkkf"kr gksrk gSA ftls �� � �� tgk¡ a�∈� rFkk �∈� ds }kjk 

O;Dr fd;k tkrk gSA 

O;kid :i eas ;fn ��	 �� ds vo;o � a vkSj � fdlh lEcU/k � ls tqM+s gSa rks 

bls a��� fy[kk tkrk gS rFkk bls � a laca/k � i<+rs gSA ;fn a� vkSj � lEcU/k ��ls 

lEcfU/kr ugha gS rks bls ��� ls fu:fir djrs gSa vkSj �� ugha lEcfU/kr �� i<+rs gSaA 
mnkgj.k ds fy, ��� ds os lnL; tks mileqPp;S ds lnL; ugha gSa& ���	
� rFkk 

��	��� mijksDr lEcU/k � ls lEcfU/kr ugha gSA vr% ge bUgsa 5�2 rFkk 5�4 fy[k 

ldrs gSaA 
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mDr mnkgj.k 

pjksa ds okLrfod

vusd ,sls mil

chp ,d fuf”pr

mnkgj.

&'1, '1*, &
� + � ds fcUn

lnL; &2,6*,
*, &'1, '6*
� + 3� ds fc

fd;k x;k gS] }

mijksDr nksuks g

gSA tgka � 0
de vusd eku 

vf}rh; eku g

pj dk ,d v
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2 esa dkrhZ; funsZ'kkad lery ij � rFkk � funsZ'kkad

ks ysdj lEcU/k dh vo/kkj.kk dks vf/kd O;kidrk ls 

.k esa dkrhZ; xq.kuQy ��� + 	&�, �*;  �∈� rFk

rfod ekuksa okys lHkh lEHko Øfer ;qxeksa dk leqPp;

mileqPp; cuk;s tk ldrs gSa ftuds lnL; Øfer 

f”pr  lEcU/k gksA  

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

&'2, '2* vkfn lnL; gksaxsaA xzkQh; n`f"V ls 

fcUnqvksa dk leqPp; gksxkA blh izdkj leqPp; 	&�,
, &2,2*, &2, '1*, &1,3*, &1,1
*, &'1, '9*  bR;kfn gksaxsA lkewfgd :i ls f

s fcUnqvksa rFkk mlds uhps vkus okys {ks= esa lHkh fc

S] }kjk iznf'kZr gksaxsaA 

      

ks gh mnkgj.k esa � rFkk � pjksa ds chp ,d fuf”pr

0  3� lEcU/k esa � ds ,d gh eku tSls&2 ds fy,

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

 gh izkIr gksxkA ,sls lEcU/k ftuesa � pj ds fdlh 

 vf}rh; eku gh izkIr gksrk gS mUgsa QyukRed l

                                                              MAEC104 

                           ���

sZ'kkadksa ds Øfer ;qxe ds 

ls le>k tk ldrk gSA 

rFkk �∈�
 � rFkk � 

eqPp; gSA bl leqPP; ds 

er ;qxeksa ds vo;oksa ds 

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

�*;  � 0 3�
 ftlds 

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

s fp= esa vafdr js[kk 

kh fcUnq] ftUgsa vkPNkfnr 

 

pr  fdUrq i`Fkd lEcU/k 

fy, � ds 6 vkSj mlls 

 eku ds fy, � dk ,d 

lh ,d eku ds fy, � 

 lEcU/k dgrs gSa ftls 
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� � 4����fy[krs gSa ftlds ckjs esa ge vxyh bdkbZ esa foLrkj ls v/;;u djsxsasaA 

blds foijhr] �� � ��� ,d lEcU/k rks gS fdUrq ,d QyukRed lEcU/k ugha gSA

1-6 vH;kl iz”u 

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

   d½ � ls cMh �� ls NksVs /ku iw.kkZadks dk leqPp;  

   [k½ � ls cMh 
� ls NksVh ifjes; la[;kvksa dk  leqPp;  

   x½ lHkh xSj&_.kkRed iw.kkZadks dk leqPp; 

   ?k½ d`f’k esa iz;ksx gksus okyh vkxrksa dk leqPp; 

   M½ Øfer ;qxeksa dk leqPp; ftuds vo;o ifjes; la[;k gSA 

2- fjDr LFkkuksa dks Hkfj,A 

d½ ���  ,d ----------------------------- la[;k gSA 

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

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

 ?k½ lHkh iw.kkZad] ifjes;] rFkk vifjes; la[;k,a feydj ----------------la[;kvksa dk 

leqPp; cukrh gSaA 

M-½ nks leqPp;ks ds izfrPNsn esa nksuksa leqPp;ksa ds -----------------------------vo;o gksrs 

gSA 

     Pk½ nks leqPp;kas dk vUrj izFke leqPp; esa ls -------------------------------------- 

    vo;oksa dks gVkdj izkIr fd;k tkrk gSA 

     N½ fdlh leqPp; ds lHkh lEHko mileqPp;ksa ds leqPp; dks --------------------- 

     dgrs gSaA 

     t½ fola?khr leqPp;ksa dk izfrPNsn --------------------------------------gksrk gSA 

     >½ ftl leqPp; esa dksbZ Hkh vo;o ugha gksrk mls -------------------------------  

   dgrs gS rFkk bls -------------------------------------- }kjk fn[kkrs gSA 

¼¥½ ;fn � rFkk � nks leqPp; gksa rks ���� � � � � � � � � � � � � � � � � ��dks iznf'kZr djrk gSA 
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��� ;fn � � ��	�	�	�� rFkk � �� �
	�	�	�	�� rks fuEu leqPp;ksa dks izkIr 

dhft,A 

 ¼d½ ���	 �� � �� � ��� 
¼[k½ ���	 ������ � ��� 
¼x½ 	&�	 �*����  ��
 
¼?k½ ���	 �����
 � �� 

4- ;fn �� � � ��	�	�	�	�	
	!�	�� � � �
	�	�	
	�"� rks Kkr dfj, rFkk osu  

vkjs[k  fufEkZr djsaA 

d- ������
[k- �� � �� 

x- ��� ��  

1-7 lkjka”k 

bl bdkbZ ds v/;;u ds ckn ;g Li’V gks tkrk gS fd fdlh Hkh okLrfod fLFkfr ds 

ifjek.k dks okLrfod vad iz.kkyh }kjk O;Dr fd;k tkrk gSA lHkh izkd`frd la[;k,¡] 

iw.kkZad] ifjes; o vifjes; la[;k,¡ okLrfod vad iz.kkyh ds vax gSA leqPp; fl)kUr 

rFkk leqPp;ksa ds chp lEcU/k dks le>us esa okLrfod vad iz.kkyh dk egRoiw.kZ ;ksxnku 

gSA leqPp; dh ifjHkk’kk ls ge ;g le> lds gS fd fdlh fof”k’V lqifjHkkf’kr vk/kkjksa 

ij vusd oLrqvksa dks ,d lewg esa j[kk tk ldrk gS rFkk lqifjHkkf’kr vk/kkj esa 

ifjorZu djds mileqPp;ksa dk fuekZ.k fd;k tk ldrk gSA blds vfrfjDr fofHkUu 

izdkj ds leqPp;ksa tSls ?kkr leqPp;] fola?khr leqPp;] iwjd leqPp; vkfn ls ifjfpr 

gq, gS] leqPp;ksa ds chp vusd lafØ;k,¡ tSls la?k] izfrPNsn] varj vkfn ls Hkh ge 

ifjfpr gq, gSA 

1-7 “kCnkoyh 

vad iz.kkyh%& x.kuk ds fy, fodflr “kkL=& xf.kr dk ewy vk/kkj vad iz.kkyh gS( 

ftl ds }kjk vadks dk Øe o eku fu/kkZfjr gksrk gSA 

vo;o%& leqPp; ds lnL;ksa dks vo;o dgrs gSA 
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ifjfer%& ftldk nk;jk fuf”pr gS rFkk ftldh x.kuk djuk lEHko gSA 

vifjfer%& ftldk nk;jk fu/kkZfjr u gks rFkk ftldh x.kuk djuk vlEHko gksA 

1-8 vH;kl iz”u ds mRrj  

1- ¼d½ %� � � �� � �����5�rFkk �� � ��� � ���� 
¼[k½ %� � � �� � �����6 rFkk �� � ��� � �
���
¼x½�%� � � �� � �����5�rFkk  ����5� 
¼?k½ %� � � �� � �� d`f’k esa mRiknu ds fy, mi;ksx dh tkus okyh oLrq gS 

;Fkk [kkn] Hkwfe] flapkbZ] cht] Je] ÅtkZ@i”kqcy] dhVuk”kd@rduhfd ,oa midj.k] 

vU; mi;ksxh jlk;uA� 

¼M½ 6�6 � ���	 �� � ��∈6 rFkk �∈6��
s2- ¼d½ ifjes; ¼?k½ okLrfod ¼N½?kkr leqPp; 

  ¼[k½ vf}rh; ¼M-½ mHk;fu’B ¼t½ fjDr leqPp; 

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

�¥� dkrhZ; xq.kuQy 

3-¼d½ ���	��	 ��	��	 ��	���� 

 ¼[k½	&�	
*	 &�	�*	 &�	�*&�	�*&�	�*&�	�*	 &�	�*	 &�	�*&�	�*
 
  ¼x½ &�	
*&�	�*&�	�*&�	
*&�	�*&�	�*��	�� 
  ¼?k½ φ  

4- ¼d½ ������ � � ��	
	�	�	�	�	�	
	!	�"� 
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 pUnz( esgjks=k] izdk”k ukjk;.k( vFkZ”kkL=h; xf.kr( mRrj izns”k fgUnh xzaFk 

vdkneh] y[kuÅA 

1-10 lgk;d xzUFk%& 

1- feJ] ts-ih-] xf.krh; vFkZ”kkL=] lfgR;Hkou ifCyds”kuA 

2- ������	�
��� � ��
������������������������������������������������������
���
3- vxzoky] Mh-vkj-( xf.krh; vFkZ”kkL=] o`Unk ifCyds”kUlA 

4- esgrk] ch-lh- ,oa enukuh] th-,e-ds( vFkZ”kkL= esa izkjfEHkd xf.kr( y{ehukjk;.k 

vxzoky ifCyds”kUlA 

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

�����
��������������
���
����

1-11 fucU/kkRed iz”u%  

¼1½ okLrfod la[;kvksa dh vo/kkj.kk dks Li’V dhft,A  

 ¼2½ iw.kkZad dks mnkgj.k ns dj le>kb;sA  

¼3½ fuEu dks ifjHkkf’kr dhft,%& 

  d- le’Vh; leqPp;   [k- mi leqPp; 

  x- iwjd leqPp;      ?k- fola?khr leqPp; 

�4½ lEcU/k ls vki D;k ler>rs gSa mnkgj.k dh lgk;rk ls lEcU/k vkSj QyukRed 

lEcU/k esa Hksn dhft,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 

nks ifjorZu”khy jkf”k;ksa ds chp fØ;k”khy dkj.k dk;Z vFkok dkjd&ifj.kke lEcU/k dh 

lEiw.kZ ¼fn”kk ,oa ifjek.kkRed Lo:i nksuksa gh i{kksa dks lekfo’V djrs gq,½ O;k[;k 

djus esa xf.kr dh Qyu ,oa QyukRed lEcU/k dh vo/kkj.kk vR;ar mi;ksxh fl) gqbZ 

gSA izk;% ,d gh dk;Z dk lEiknu vusd dkjdksa dk leosr izHkko gksrk gSA euq’; ,oa 

lekt ds thou ds lHkh ugha rks vf/kdka”k fo’k; ;k ckrsa fo”ks’kdj vkfFkZd fo’k; ;k 

ckrsa lrr~ ifjorZu”khyrk dk ifjp; nsrs vk, gSaA vkfFkZd thou ls tqMs vusd ,sls 

fo’k; gS ftudh ifjek.kkRed eki lEHko gksrh gS vkSj tks ifjorZu”khy gksrh gSa] budks 

vkfFkZd pj ds :i esa ns[kk tkrk gSA ;g vkfFkZd ljy@tfVy] pj@dkjd ifj.kke 

lEcU/kksa dh vusd Jà[kyk,¡ mRiUu dj QyukRed lEcU/kksa dk ,d edMtky rS;kj dj 

nsrs gSA vFkZ”kkL= vkfFkZd pjksa ds chp fØ;k”khy dkjd ifj.kke lEcU/kksa ls cqus 

edMtky ds euq’; dh fu.kZ; izfØ;k ,oa vkfFkZd O;ogkj ij iMus okys leosr izHkkoksa 

dh tfVyrk dks ljy cuk dj ,d&,d djds le>us o bl le> ds vk/kkj ij 

Hkfo’; esa mRiUu gksus okyh vkfFkZd pqukSfr;ksa ds izfr euq’; ,oa lekt dks lpsr djus 

rFkk orZeku vkSj Hkfo’; dh vkfFkZd pqukSfr;ksa ds dY;k.kdkjh lek/kku <wa<us ds 

pukSrhiw.kZ nkf;Ro dks Lohdkj djrk gSA vFkZ”kkL= }kjk bl pqukSrhiw.kZ nkf;Ro ds 

lQyrkiw.kZ fuoZgu esa xf.kr ds Qyu ,oa QyukRed lEcU/k dk ,d midj.k ds :i 

esa egrh ;ksxnku jgk gSA 

2-2 mn~ns”; 

Qyu ,oa QyukRed lEcU/k ls vkidks lqifjfpr djkus ds ihNs fuEu mn~ns”; gSA 

d½ fofHkUu vkfFkZd fo’k;ksa ;Fkk ekax] iwfrZ] ewY;] vk;] mRiknu bR;kfn dh ifjorZu”khy 

izd`fr ds ifjek.kkRed Lo:i dks vki vklkuh ls le> ldsaA 

[k½ fofHkUu vkfFkZd pjksa ds chp fØ;k”khy dkjd&ifj.kke lEcU/kksa dks Hkyh izdkj 

le>dj bu lEcU/kksa ds vk/kkj ij izfrikfnr vkfFkZd fl)kUrks dks vkRelkr dj lds 

rFkk vkfFkZd QyukRed lEcU/kksa ij vk/kkfjr vkfFkZd lan”kksZ dh dk;Z iz.kkyh dh 

xw<rkvksa dks lgtrk ls le> ldsaA 
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2-3 pj   

 pj laLd`r Hkk’kk dk “kCn gSA pj ls vk”k; ml oLrq ls gS tks pjk;eku vFkok 

ifjorZu”khy gksrh gSA xf.kr esa ,sls vusd mnkgj.k gSa ftuds eku ;k ifjek.k 

ifjorZu”khy gks ldrs gSa] tSls%& iw.kkZad dk eku &578]&189]&5] 0] 23] 94------------------------

-vkfn dqN Hkh gks ldrk gSA blh izdkj O;ogkfjd thou esa Hkh pj ds vusd mnkgj.k 

feyrs gS tSls%& tkuoj&pwgk] fcYyh] gkFkh vkfn dqN Hkh gks ldrk gSA bl izdkj *pj 

og oLrq gS ftldk eku ;k ifjek.k ifjorZu”khy gks ldrk gS*A vFkkZr~] pj og gS tks 

fofHkUu ekuksa dks /kkj.k dj ldrk gSA oLrqr% pj ds ek/;e ls ,d iwjs lewg vFkok 

leqPp; dks bafxr fd;k tkrk gSA vius blh xq.k ds dkj.k vFkZ”kkL= esa bldh 

mi;ksfxrk cu tkrh gSA mnkgj.k ds fy, ewY;] ykHk] vkxe] mi;ksfxrk] miHkksx Lrj] 

jk’Vªh; vk;] fuos”k] vk;kr fu;kZr vkfn lHkh lanHkZ ,oa le; ds lkFk fHkUu&fHkUu eku 

/kkj.k djrs gSaA pw¡fd izR;sd pj fofHkUu eku /kkj.k dj ldrk gS blfy, pj dks la[;k 

ds LFkku ij *izrhd* }kjk O;Dr fd;k tkrk gS] ;Fkk ewY; dks P] ykHk dks π] vkxe dks 

R, ykxr dks C, mi;ksfxrk dks U] miHkksx Lrj dks C] jk’Vªh; vk; dks Y] fuos”k 

dks I] vk;kr dks M] fu;kZr dks X] vkfn ls n”kkZ;k tkrk gSA gkykafd] tc ge P = 

7, C = 35 ;k Y = 100 fy[krs gSa rks oLrqr% ge ,d fo”ks’k fLFkfr esa bu pjksa ds 

fu/kkZfjr fof”k’V ekuksa dk ¼mi;qDr :i ls p;fur bdkb;ksa esa ½ mYys[k dj jgs gksrs 

gSA 

2-3-1 vUr% pj %& os pj ftudk eku xf.krh; lan”kZ dh vUr% “kfDr;ksa }kjk fu/kkZfjr 

gksrk gS vFkkZr ftu pjksa ds ekukssa ;k ifjek.kksa dk fu/kkZj.k lan”kZ ds Hkhrj gksrk gS mUgsa 

vUr% pj dgrs gSaA tSls& cktkj ewY; P dk fu/kkZj.k cktkj dh vkUrfjd “kfDr;ksa ¼ek¡x 

,oa iwfrZ½ }kjk gksrk gSA vr% cktkj fo”ys’k.k esa ewY; ,d vUr% pj gSA vFkkZr~ vUr% pj 

os pj gSa ftudk eku lan”kZ dks gy djus ls izkIr gksrk gSA  

2-3-2 cká pj %& os pj ftudk fu/kkZj.k lan”kZ dh vkUrfjd “kfDr;ksa }kjk ugha gksrk 

vfirq izk;% ftudk mi;ksx djds lan”kZ dks gy fd;k tkrk gS vkSj vUr% pj dk 

fu/kkZj.k gksrk gSA mnkgj.kkFkZ& ,d miHkksDrk ds fy, cktkj ewY; ,d cká pj gS 

D;w¡fd ,d vdsyk miHkksDrk cktkj ewY; dks ifjofrZr ugha djk ldrkA vFkkZr 
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miHkksDrk O;ogkj esa miHkksx Lrj fu/kkZj.k dh n`f’V ls cktkj ewY; fn;k gqvk gksrk gS 

rFkk miHkksx Lrj bl fn, gq, cktkj ewY; }kjk fu/kkZfjr gksrk gSA bl izdkj ;g Hkh 

Li’V gks tkrk gS fd ,d pj tks ,d lanHkZ ds fy, var% pj gS nwljs lanHkZ ds fy, 

cká pj gks ldrk gS vFkkZr~ lanHkZ cnyus ij pj dh Hkwfedk Hkh cny ldrh gSA 

2-4 vpj   

pj ds foijhr vpj og jkf”k;k¡ gksrh gSa ftuds ifjek.k vFkok eku esa ifjfLFkfr vFkok 

lanHkZ cnyus ij Hkh ifjorZu ugha gksrk gSA tSls%& xq:Rokd’kZ.k fu;arkd g = 9.8 

eh0@ls2] π = 3-14] bR;kfnA 

 vFkZ”kkL= esa Hkh vpj jkf”k ds mnkgj.k feyrs gS] tSls& fLFkj ykxr] Lok;Rr 

miHkksx] Lok;RRk fuos”k vkfnA 

2-4-1 xqq.kkad   %& izk;% pj fLFkjkadksa vFkok vpjksa ds lkFk la;qDr :i ls iz;ksx fd, 

tkrs gSa tSls& 0-7 Y, 5P vkfnA ,slh vpj jkf”k;ksa dks xqq.kkad   dgk tkrk gSA fdUrq 

vyx&vyx fLFkfr;ksa esa xqq.kkad  ks ds eku vyx&vyx gks ldrs gS vr% bu xqq.kkad  ksa 

dks O;kidrk nsus ds fy, fuf”pr la[;kvksa ds LFkku ij a, b, α, β, vkfn izrhdksa ls 

n”kkZ;k tkrk gSA mnkgj.kkFkZ 5 P ds LFkku ij aP ;k 0-7 Y ds LFkku ij cY fy[kk 

tkrk gSA ;s izrhd bl vFkZ esa vuks[ks gksrs gSa fd ;s ,d vpj jkf”k dk izfrfuf/kRo 

djrs gS rFkkfi buds fy, dksbZ loZFkk fuf”pr eku iznku ugha fd;k x;k gSA ;g ,d 

,sls vpj ;k fLFkjkad gS tks pj gksrs gSaA buds bl fof”k’V xq.k dks Li’V igpku nsus 

ds fy, bUgs *ifjekid fLFkjkad* vFkok ek= *ifjekid* dgrs gSA 

2-5 lEcU/k   

pj fo”ys’k.k ds vUrZxr ge lEcU/kksa dk v/;;u djrs gSaA ;gk¡ ;g Li’V djuk 

vko”;d gS fd pj fo”ys’k.k ds vUrxZr fdlh ,d pj ds eku esa gksus okys ifjorZuksa 

dk v/;;u ugha fd;k tkrk oju nks ;k nks ls vf/kd pjksa ds chp ds lEcU/kksa dk 

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

Y = +√X bR;kfnA xf.krh; lEcU/k nks izdkj ds gksrs gSa&  

(i) xSj&QyukRed     (ii)QyukRed 
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2.5.1 xSj&QyukRed%& pjksa ds chp ds ,sls lEcU/k ftuls vf}rh; ifj.kke feyuk 

lqfuf”pr u gks rFkk ftlds QyLo:i pjksa ds chp dkj.k&dk;Z lEcU/k LFkkfir djuk 

lEHko u gks tSls%& Y = +√X ; X dk eku  4 gksus ij Y dk eku +2 Hkh gks ldrk gS 

rFkk &2 Hkh gks ldrk gS vFkkZr~ ifj.kke (Y) vf}rh; ugha gSA blh izdkj ykWVjh dk 

fVdV [kjhnus ij bZuke fey Hkh ldrk gS vkSj ugha Hkh fey ldrk gS vFkkZr ifj.kke 

vf}rh; ugha gSA  

2-5-2 QyukRed lEcU/k%& pjksa ds e/; ,slk lEcU/k ftlesa ,d pj ;k ,d ls vf/kd 

pjksa ds eku }kjk fdlh fn, gq, pj ds eku dk vf}rh; fu/kkZj.k gksrk gks mls 

QyukRed lEcU/k dgrs gSaA QyukRed lEcU/kksa esa ,d lqLi’V dkj.k&dk;Z lEcU/k 

fufgr gksrk gSA tSls Y = 2x blh izdkj ;g dFku fd dksbZ O;fDr vius [ksr ij 

ftruh vPNh fdLe ds cht dk iz;ksx djsxk ¼flapkbZ] [kkn ,oa [ksrh dh ns[kHkky vkfn 

leku jgus ij½ izfr ,dM+ Qly dk mRiknu mruk gh vPNk gksxkA 

 mijksDr mnkgj.kksa esa Y dk eku X ij fuHkZj dj jgk gS rFkk mRiknu dh ek=k 

cht dh fdLeksa ij fuHkZj dj jgh gS] vFkkZr Y vkSj Qly ds mRiknu dk eku Øe”k% 

X ds eku rFkk cht dh fdLe ij vkfJr gSaA fdlh QyukRed lEcU/k esa os pj 

ftudk ifjek.k vFkok eku fdlh vU; pj vFkok pjksa ds ekuksa ij fuHkZj djrk gS 

mudks vkfJr pj dgrs gSaA vkfJr pjksa ds eku dk fu/kkZj.k QyukRed lEcU/k dks gy 

djus ds ifj.kkeLo:i gksrk gSA blh dkj.k bUgs Qyu Hkh dgrs gSA ,d QyukRed 

lEcU/k esa vkfJr pj ml QyukRed lEcU/k dk vUr% pj gksrk gSA blds foijhr 

QyukRed lEcU/k esa iz;ksx gksus okys os pj ftuds ifjek.k vFkok eku dk fu/kkZj.k 

QyukRed lEcU/kksa dh lhekvksa ds ckgj gksrk gS ;k nwljs “kCnksa esa tks viuk eku ;k 

ifjek.k LorU= :i ls /kkj.k djrs gSa mUgsa LorU= pj dgrs gSaA fdlh QyukRed 

lEcU/k esa iz;ksx gksus okys LorU= pj ml QyukRed lEcU/k ds fy, cká pj gksrs gSaA 

pgk¡ ;g /;ku nsus dh ckr gS fd ,d QyukRed lEcU/k ds lUnHkZ esa tks pj *LorU= 

pj* gksrk gS nwljs QyukRed lEcU/k ds lUnHkZ esa vkfJr pj gks ldrk gSA 
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,d QyukRed lEcU/k esa LorU= pjksa dh la[;k ,d ls vf/kd gks ldrh gS fdUrq 

vkfJr pj ,d gh gksrk gSA 

 QyukRed lEcU/k dks lakdsfrd :i esa fuEuor n”kkZ;k tkrk gS%& 

Y= f(X) tgk¡ Y= Qyu ;k vkfJr pj  

X = LorU= pj rFkk f QyukRed lEcU/k dks n”kkZrk gSA ftls *Y¼pj½] X¼pj½ dk 

Qyu gS* i<+rs gSaA  

;fn LorU= pjksa dh la[;k n gks rks QyukRed lEcU/k dks fuEuor fy[krs gSa&  

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

;g lEHko gS fd LorU= pj ds ,d ls vf/kd ekuksa ds fy, vkfJr pj dk ,d gh eku 

izkIr gks( egRoiw.kZ ;g gS fd QyukRed lEcU/k es LorU= pj ds izR;sd eku ds fy, 

vkfJr pj dk ,d vf}rh; eku gksrk gSA fdUrq ;g vko”;d ugha gS fd bldk 

O;qRØe Hkh lR; gksA ftu QyukRed lEcU/kksa dk O;qRØe Hkh ,d QyukRed lEcU/k 

gksrk gS mUgsa O;qRØe (inverse) Qyu dgrs gSaA 

,d fn, gq, lUnHkZ esa LorU= pj X ds lHkh /kkj.kh; ekuksa ds leqPp; dks Mksesu 

(Domain) dgrs gSaA LorU= pj X ds izR;sd eku ds fy, Y dk ,d vf}rh; eku 

gksrk gS] Y ds bl eku dks X ds eku dk fcac dgrs gSaA ;g fcac ftl leqPp; ds 

vo;o gksrs gS ml leqPp; dks ifjlj dgrs gSA ifjlj esa dqN ,sls vo;o gks ldrs gS 

tks Mksesu ds fdlh Hkh vo;o dk fcac u gksA 

gekjs nSuafnu thou esa ?kfVr gksus okys vkfFkZd O;ogkj ds lehdj.k lkekU;r;k 

QyukRed lEcU/k gksrs gSa ftUgsa vk/kkj cukdj vkfFkZd lan”kksZa dk fuekZ.k rFkk vkfFkZd 

fl)kUrksa dk izfriknu fd;k tkrk gSA pw¡fd vf/kdka”k vkfFkZd pj LoHkkor% xSj 

_.kkRed okLrfod vadksa dh lhek ls ca/ks gksrs gSa Qyr% vf/kdka”k vkfFkZd lan”kksZ ;k 

QyukRed lEcU/kksa ds Mksesu Hkh bl lhek ls caf/kr gksrs gSaA 

2-5-3 Qyuksa ds izdkj %& izR;sd Qyu esa vUrfuZfgr QyukRed lEcU/k dh O;k[;k 

ml lEcU/k dks O;Dr djus okyh xf.krh; izfØ;k ij vk/kkfjr ,d fuf”pr lehdj.k 

ds }kjk dh tkrh gSA mnkgj.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% QyukRed lEcU/k esa vUrfuZfgr xf.krh; lafØ;k ds vk/kkj ij Qyuksa dks nks 

izeq[k oxksZa esa ck¡Vk tkrk gSA  

1½ chth; Qyu    2½ vchth; Qyu 

2-5-3-1 chth; Qyu %& ftu Qyuksa esa LorU= pj o vkfJr pj ds e/; QyukRed 

lEcU/k dks chtxf.krh; lafØ;kvksa ds }kjk iw.kZr% O;Dr fd;k tk ldrk gS ,sls Qyu 

chth; Qyu gksrs gSA  

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

n 

chth; Qyuksa dks iqu% mioxkZsa esa fuEu izdkj oxhZdr̀ fd;k tkrk gSA  

2-5-3-1-1 vpj Qyu% ,sls Qyu ftuesa LorU= pj ds lHkh ekuksa ds fy, vkfJr pj ;k 

Qyu dk ,d fuf”pr eku gksrk gS mUgsa vpj Qyu dgrs gSaA  

mnkgj.kkFkZ%& Y = f(X) : Y = 10 (X ds lHkh ekuksa ds fy,½ vFkkZr X ds eku 

ifjofrZr gksus ds i”pkr~ Hkh Y dk eku 10 fLFkj cuk jgrk gSA nwljs “kCnksa esa vpj 

Qyuksa ds xzQh; fu:i.k ls v{k ds lekukUrj ,d ljy js[kk izkIr gksrh gSA 

 jk’Vªh; vk; ds lan”kZ esa tc fofu;ksx cká :i ls fn;k gksrk gS rks fofu;ksx 

Qyu I = I0  ;k I = j 2 yk[k djksM+ gks ldrk gSA tks vpj Qyu dk ,d mnkgj.k 

gSA blh izdkj fLFkj ykxr FC = f(q); FC = j 100 djksM vpj Qyu dk mnkgj.k 

gSA 

2-5-3-1-2 jSf[kd Qyu %& jSf[kd Qyu ,d ?kkrh; Qyu gksrs gS ftuds fdlh Hkh in 

dk vf/kdre ?kkrkad ,d gksrkA jSf[kd Qyuksa ds izR;sd fcUnq ij Qyu dh izo.krk 

leku jgrh gSA jSf[kd Qyuksa esa LorU= pj vkSj vkfJr pj esa gksus okys ifjorZuksa dk 

vuqikr fLFkj cuk jgrk gS vFkkZr Qyu esa ifjorZu dh nj fLFkj jgrh gSA jSf[kd 

Qyu ds xzkQh; fu:i.k ls ljy js[kk izkIr gksrh gSA 



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

उ
राखंड मु� िव�िव�ालय                                                                   �
�

2-5-3-1-3 f}?kkrh; Qyu %& f}?kkrh; Qyu f}rh; ?kkr ds Qyu gksrs gS ftuds fdlh 

Hkh in dk vf/kdre ?kkrkad 2 gksrkA f}?kkrh; Qyuksa esa ifjorZu dh nj ifjorZu”khy 

gksrh gS] ,sls Qyuksa ds xzkQh; fu:i.k ls “kkado vkd`fr;k¡ ¼Conic Section)izkIr 

gksrh gSA tSls & ijoy;] o`Rr] nh?kZ o`Rr] vfr ijoy;A 

2-5-3-1-4 cgqin Qyu %& tSlk fd blds uke ls Li’V gS ,sls Qyuksa esa vusd in gksrs 

gSa bldk izR;sd in ,d xqq.kkad   ds lkFk LorU= pj dk ,d ,slk in gksrk gS ftldk 

?kkrkad xSj _.kkRed iw.kkZad gksA tSls%& 

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

n 

ge tkurs gSa fd X
0
 = 1 ,oa X

1
 = X gksrk gS] mijksDr cgqin esa bu rRoksa dks 

lekosf”kr dj ds ;g dgk tk ldrk gS fd 

  tc n = 0 rks Y = a0 - - - - - ,d vpj Qyu gksrk gSA  

tc n = 1 rks Y = a0 + a1X - - - - - - ,d jSf[kd Qyu gksrk gSA  

 tc n = 2 rks Y = a0 + a1X + a2X
2 - - - - - -,d f}?kkrh; Qyu gksrk gSA  

blh izdkj n dk eku c<rs tkus ij c<rs ?kkrkadks ds tfVy Qyu IkzkIr gksrs gSaA 

2-5-3-2 vchth; Qyu%& ,sls Qyu ftudks ek= chth; lafØ;kvksa }kjk O;Dr djuk 

lEHko u gks rFkk ftudks O;Dr djus ds fy, pj&?kkrkadh;] y?kqxf.kdh; ;k 

f=dks.kferh; lafØ;kvksa dk lgkjk ysuk iM+rk gS] vchth; Qyu gksrs gaSA 

2-5-3-2-1 pj&?kkrkadh; Qyu%& os Qyu ftudh O;k[;k ,sls inksa dh lgk;rk ls dh 

tkrh gS ftuesa ?kkrkad esa LorU= pj dh Hkwfedk gksrh gS pj & ?kkrkadh; Qyu dgykrs 

gSA mnkgj.kkFkZ& 

Y = f(X) : Y = a
x

Y = f(t) : Y = ab
t

2-5-3-2-2 y?kqxq.kdh; Qyu%& os Qyu ftudks O;Dr djus ds fy, LorU= pj ds 

y?kqxq.kdksa dk iz;ksx fd;k tkrk gS vFkkZr ftu Qyuksa esa QyukRed lEcU/k 

y?kqxq.kdh; laØh;kvksa }kjk O;k[;kf;r gksrs gS mUgsa y?kqxq.kdh; Qyu dgrs gSaA 

mnkgj.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 ftudks O;Dr djus ds fy, f=dks.kferh; 

lafØ;kvksa dk iz;ksx fd;k tkrk gS f=dks.kferh; Qyu dgykrs  gSaA mnkgjk.kkFkZ& 

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

;k] Y = f(x) : Y = x sin θ 

2-5-3-3 ifjes; Qyu%& os Qyu ftudks nks cgqinksa ds vuqikr ds }kjk O;Dr fd;k 

tkrk gS] mUgsa ifjes; Qyu dgrs gSaA  

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

        b0 + b1X + b2X
2 

 Y = f (X): Y =  1 � X 

         1 + X + X
2 

 blh izdkj Y = 
a

X ,d fo”ks’k ifjes; Qyu gS ftldk vFkZ”kkL= esa vusd 

lanHkksZ esa iz;ksx gksrk gSA bl Qyu dks fHkUu izdkj ls X.Y = a ¼,d vpj jkf”k½ fy[kk 

tk ldrk gSA ftlds xzkQh; fu:i.k ls vfr ijoy; izkIr gksrk gS tks X rFkk Y v{k 

ij vuUr Li”khZ gksrk gSA 

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

Q 

rFkk miHkksDrk O;ogkj esa mi;ksfxrk Qyu U0 = XY tgk¡ U0 mi;ksfxrk dk ,d 

fuf”pr Lrj gS vFkkZr~ blls ,d fuf”pr rVLFkrk oØ izkIr gksxk) bR;kfn blds 

mnkgj.k gSaA 

2-5-3-4 vifjes; Qyu%& ,sls chth; Qyu ftudks cgqin ds ewy tSls oxZewy ds }kjk 

O;Dr fd;k tkrk gS] dks vifjes; Qyu dgrs gSA 

mnkgj.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 %& LorU= pj ds inksa esa Qyu dks O;Dr djus dh 

Li’Vrk ds vk/kkj ij Qyuksa dks nks oxksZa esa ck¡Vk tkrk gSA 
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d½ Li’V Qyu%& Li’V Qyu os Qyu gksrs gS ftuesa Qyu ;k vkfJr pj dks 

LorU= pj ds inksa esa Li’V :i ls O;Dr fd;k tk ldrk gSA vFkkZr ,sls Qyu 

ftuesa LorU= o vkfJr pjksa dh Li’V igpku lEHko gksrh gSA mnkgj.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 vkfnA 

[k½ vLi’V ;k fufgr Qyu%& vLi’V Qyu os Qyu gksrs gS ftudks LorU= pj ds 

inksa esa iw.kZ Li’Vrk ds lkFk O;Dr ugha fd;k tk ldrk gSA vFkkZr ,sls Qyu ftuesa 

LorU= o vkfJr pjksa dh Li’V igpku dj ikuk lEHko ugha gksrk gSA mnkgj.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%& 

tSlk fd Qyu dh vo/kkj.kk dk v/;;u djrs gq, geus tkuk Fkk fd Qyu esa LorU= 

pjksa dh la[;k ,d ls vf/kd Hkh gks ldrh gS] ,slk rc gksrk gS tc fdlh Qyu dk 

eku ,d ls vf/kd ¼dkjdks½ LorU= pjksa }kjk fu/kkZfjr gksrk gS] mnkgj.k ds fy,] ;fn 

fdlh pj   eku nks LorU= pjksa X Fkk Y ij vkfJr gks rk  nks LorU= pjksa dk Qyu 

gksxk bls lkadsfrd :i ls  = f(X,Y) }kjk fn[kk;k tkrk gS] blh izdkj ;fn dksbZ pj 

Y,n LorU= pjksa ¼dkjdksa½ & X1, X2, - - - - Xn ij vkfJr gks rks Y,n LorU= pjksa 

dk Qyu gksxk ftls Y = f(X1,X2, - - - Xn) fy[kk tkrk gSA 

vFkZ”kkL= esa ,sls Qyuksa dk cgq/kk mi;ksx fd;k tkrk gS] mnkgj.k ds fy, miHkksDrk 

O;ogkj ds fl)kUr esa miHkksDrk dk mi;ksfxrk Qyu U nks oLrqvksa X rFkk Y ds 

miHkksx Lrj ij fuHkZj djrk gS ftls U = f(X, Y) fy[krs gSaA 

blh izdkj] mRiknu fl)kUr esa mRiknu Q vusd vkxrksa tSls uke (L), iw¡th (K), 

Hkwfe (N), lkgl (E), rduhfd (T) vkfn ij fuHkZj djrk gS ftls Q = 

f(L,K,N,E,T....) }kjk n”kkZ;k tkrk gSA fdUrq fo”ys’k.k dh lqfo/kk ds fy, vU; 

dkjdksa dks vifjorZuh; eku dj mRiknu dks ewyr% iw¡th vkSj Je dk Qyu ekuk 

tkrk gS ftls Q = f(L, K) }kjk n”kkZ;k tkrk 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 ftuds eku ;k ifjek.k esa ifjorZu dh fn”kk lqfuf”pr 

gksrh gS vFkkZr ;fn Qyu dk eku c<+ jgk gksrk gS rks c<+rk gh tkrk gS vkSj ;fn ?kV 

jgk gksrk gS rks ?kVrk gh tkrk gSA nwljs “kCnksa esa] Qyu ds eku esa ifjorZu dh fn”kk 
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cnyrh ugha gS( ,sls Qyuksa dks ,d fn’V Qyu dgrs gSaA tSls%& Y = a + bX; Y = 

a � bX; Y = a
x
; vkfn] tgk¡ a,b > o 

 ,dfn’V Qyuksa dks iqu% nks oxZ esa oxhZd`r fd;k tkrk gS%& 

¼i½ ,dfn’V o/kZeku Qyu% os Qyu ftuds eku ;k ifjek.k fujUrj c<rs tkrs gSa] 

,dfn’V o/kZeku Qyu dgykrs gSaA tSls%& Y = a + bX rFkk Y = a
x vkfnA 

ns[ksa fp=%& 1 

¼ii½ ,dfn’V gzkleku%& os Qyu ftuds eku ;k ifjek.k fujUrj ?kVrs tkrs gSa] ,dfn’V 

gzkleku Qyu dgykrs gSaA tSls Y = a � bX, rFkk Y = a
-x 

 A 

ns[ksa fp= 2A 

[k½ vfn’V Qyu%& os Qyu ftuds eku ;k ifjek.k esa ifjorZu dh fn”kk lqfuf”pr 

ugha gksrh gS] vfn’V Qyu dgykrs gSaA vFkkZr~ vfn’V Qyuksa ds eku c<us ds ckn ?kVus 

yx ldrs gS vFkok ?kVus ds ckn c<us yx ldrs gSa vFkok Øe”k% dHkh ?kVrs dHkh 

c<rs gks ldrs gSaA ns[ksa fp=&4A 

 tSls%& Y = ax
2
 + bx + c ,d ijoy;kdkj Qyu dk lehdj.k gS ftlds 

eku esa ifjorZu dh fn”kk ,d lhek ds ckn cny tkrh gSA 

 blh izdkj] Y = a sinx ftldk eku �a  ls +a ds chp nksyu djrk jgrk gSA 

2-5-4 Qyuksa dk js[kkfp=h; fu:i.k%& Qyuksa esa vUrfuZfgr QyukRed lEcU/kksa dks 

js[kkfp= }kjk lgtrk ls Li’V fd;k tk ldrk gSA ,d LorU= pj okys Qyu dk 

js[kfp= vkjfEHkd funsZ”kkad T;kfefr dh lgk;rk ls f}vk;keh&lery ;k i`’B ij 

vafdr fd;k tk ldrk gS fdUrq nks ;k nks ls vf/kd LorU= pj okys Qyuksa ¼tc lHkh 

LorU= pj ,d lkFk ifjorZu”khy gks½ dks vafdr djus ds fy, rhu ;k rhu ls vf/kd 

vk;keksa dh vko”;drk iM+rh gS ftls iqfLrdk ij n”kkZuk tfVy rFkk rhu ls vf/kd 

vk;keksa dk vadu O;ogkfjd :i ls vlEHko gksrk gSA ;gh dkj.k gS fd cgq&LorU= 

pjh; vkfFkZd Qyuksa ds fo”ys’k.k dks js[kkfp= }kjk n”kkZus ds fy, izk;% ,d pj dks 

ifjorZu”khy j[krs gq, “ks’k dks fLFkj eku fy;k tkrk gSA  
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mnkgj.k ds fy, & fdlh oLrq dh X ekax (Dx) ml oLrq ds ewY; Px miHkksDrkvksa 

dh vk; (Y) miHkksDrk dh vfHk:fp (T) vU; oLrqvksa ds ewY; (P0) vkfn ij fuHkZj 

djrh gSA ftls Dx=f(Px, P0, Y,T.....) fy[kk tkrk gSA  

fdUrq fo”ys’k.k dh ljyrk vkSj js[kkfp= }kjk lgtrk ls n”kkZus ds fy, oLrq ds vius 

ewY; ds vfrfjDr “ks’k lHkh LorU= pjksa dks fLFkj eku dj Dx=f(Px) }kjk O;Dr fd;k 

tkrk gSA ftldk js[kkfp=h; fu:i.k djus ij /kukRed prqFkkZa”k esa ck;sa ls nk;sa fxjrh 

gqbZ js[kk ;k oØ izkIr gksrk gSA blh izdkj cgq?kkrh; chth; Qyu] y?kqx.kdh; Qyu] 

pj ?kkradh Qyu ,oa f=dks.kferh; Qyuksa dk js[kkfp= gkFk ls vafdr djuk izk;% 

vlEHko tSlk gksrk gSA 

mijksDr rF;ksa dks /;ku j[krs gq;s ljy funsZ”kkad T;kfefr dks iz;ksx djrs gq, vki 

yksxksa ds vH;kl dh n`f’V ls jSf[kd ,oa ijoy;kdkj Qyuksa ds vadu dh fof/k dk 

mYys[k fd;k tk jgk gSA  

,d LorU= pjh; Qyuksa ds vadu ds fy, f}vk;keh i`’B dks nks v{kkas ( X v{k tks 

{kSfrt v{k rFkk Y- v{k tks Å/oZ v{k gksrk gS] tks ijLij 900 dk dks.k cukrs gq, 
,d&nwljs dks ewy fcUnq 0 ij dkVrs gS] vkSj bl izdkj f}&vk;keh i`’B dks pkj 

v{kak”kkas esa foHkDr djrs gSA LOkRkU= pj dh x.kuk X v{k ds lgkjs rFkk LorU= vkfJr 

pj dh x.kuk Y v{k ds lgkjs dh tkrh gSA ewy fcUnq ls nk;ha rjQ X ds eku 

/kukRed rFkk ewy fcUnq ls ck;ha rjQ X ds eku _.kkRed gksrs gSA blh izdkj Y ds 
eku ewy fcUnq ls Åij /kukREkd rFkk ewy fcUnq ls uhps _.kkRed gksrs gSaA 

ifj.kkeLo:i izFke prqFkkaZ”k esa X RkFkk Y nksuksa pjksa ds eku /kukRed gksrs gS bls 

/kukRed prqFkkZa”k Hkh dgrs gSA f}rh; prqFkkZa”k X ds eku _.kkRed rFkk Y ds eku 

/kukRed gksrs gSA r`rh; prqFkkZa”k esa X rFkk Y nksuksa ds eku _.kkRed gksrs gS bls 

_.kkRed prqFkkZa”k Hkh dgrs gS rFkk prqFkZ prqFkkZa”k esa X ds eku /kukRed rFkk Y ds 
eku _.kkRed gksrs gSaA ns[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 dk gLrfufeZr vkjs[k cukus ds fy, LorU= pj ds iw.kkZad ekuksa dks 

LospNkuqlkj pquk tkrk gS rFkk bu ekuksa dks Qyu ds lehdj.k esa j[kdj vkfJr pj 

;k Qyu ds eku dh X.kuk dh tkrh gSA rRi”pkr~ lery ij bu pj ekuksa ds vk/kkj 

ij fuf”pr fcUnqvksa dks fpfUgr fd;k tkrk gS bu fcUnqvksa dks ijLij feykus ls Qyu 

dk vkjs[k izkIr gks tkrk gSA 

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

mnkgj.k 1-%& Y = 10-2X dk js[kkfp=h; fu:i.k dhft,A 

gy%&     

             X     0     1     2     3       4       5 

   Y       10       8        6         4       2       0 
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  10 

   8 

   6 

   4 

   2 

   0 (0,0) 1    2    3    4    5    

 

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

okLrfod la[;k,a bl Qyu ds Mksesu vFkkZr X ds eku gks ldrs gSA 

 

pw¡fd fn;k Xk;k Qyu ,d ljy js[kk dks O;qRiUu djrk gS rFkk ljy js[kk dh 

<ky vifjofrZr jgrh gS lkj.kh ls izkIr ik¡p fcUnqvksa dks feykrs gq, ljy js[kk dks 

XkzkQ ds iwjs foLrkj rd [khapk tkrk gSA  

fVIi.kh% 1½ ;fn mijksDr Qyu tSlk ,d ek¡Xk Qyu Q = 10 � 2P gks rks P vkSj Q 

ds dsoy XSj _.k eku ¼”kwU; vFkok /kukRed eku½ gh izklafXkd gksaA 

2½ ;|fi ewY; LorU= pj o ek¡Xk vkfJr pj gS rFkkfi ijEijk ds dkj.k ewY; dks Y 

v{k rFkk ek¡Xk dks X v{k ij vafdr fd;k tk;sXk vkSj ek¡Xk Qyu dk XkzkQ fuEuor~ 

gksXkkA 

   

       5 

4 

3 

2 

1 

        0    1    2     3    4    5     6     7    8     9   10 
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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 

                     10& 

                      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 ds -3 ls +3 ds chp dqy 7 eku fy, Xk;s gS fdUrq X ds lHkh 

okLrfod eku Mksesu ds lnL; gksaXksA pw¡fd fn;k X;k Qyu ,d ijoy;kdkj Qyu gS] 

bldk js[kkfp=h; fu:i.k djrs le; blds “kh’kZ dks fpfºUkr dj mldk vadu djuk 

vko”;d gksrk gS lkekU;r;k “kh’kZ ds ck;ha rFkk nk;ha rjQ ds nks ;k rhu fcUnqvksa dks 

fpfºUkr djuk vko”;d gksrk gS] pw¡fd ijoy;kdkj Qyu dh <ky izR;sd fcUnq ij 

ifjofrZr gksrh jgrh gS blfy, vafdr fd;s Xk;s fcUnqvksa dks eqDr&gLr ls feyk;k tkrk 

gSA blh dkj.k ijoy;kdkj Qyu dk js[kkfp= fpfºUkr fd;s Xk;s fcUnqvksa rd gh 

lhfer jgrk gSA 

fVIi.kh% ;fn mijksDr Qyu tSlk ,d iwfrZ Qyu Q= -5+2P+P
2 dk vadu djuk gks 

rks Q vkSj P ds dsoy “kwU; rFkk /kukRed eku gh izklafXkd gksaXs vr% blds vadu ds 

fy, rkfydk fuEuor cusXkh  

  P  1 2 3 4  

  Q  -2 3 10 19  

 

rFkk bldk XkzkQ fuEuor cusXkkA 

       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 bdkbZ ds v/;;u ds mijkUr vki Xkf.krh; Qyuksa ,oa QyukRed lEcU/kksa ds 

fofHkUu i{kksa ls lqifjfpr gks X, gSA pj] vUr% pj]  oká pj] vpj Xkq.kkad vkfn dh 

vo/kkj.kk ls ifjfpr gksus ls vidks vFkZ”kkL= ds vusd rF;ksa dks le>us esa cgqr lqfo/kk 

gksXhA Qyuksa ds fofHkUu izdkjksa rFkk Qyuksa ds Lo:i dk fu/kkZj.k djus esa Xf.krh; 

lafØ;kvksa dh Hkwfedk ds ckjs esaa tks tkudkjh bl bdkbZ esa vki us izkIr dh gS og 

vkfFkZd fl)kUrks o vkfFkZd iz.kkyh;ksa dks le>us esa lgk;d fl) gksXkhA Qyuksa ds 

vkfFkZd vuqiz;ksx lEcfU/kr tkudkjh ls vkidks vFkZ”kkL= esa QyukRed lEcU/k] pj o 

Xkq.kkad vkfn dk vkfFkZd fo’k;ksa essaa fdl izdkj iz;ksx fd;k tkrk gS] le>us esa lgk;rk 

feysXkhA 

2-7 “kCnkoyh   

izo.krk%& Qyu ds fdlh fcUnq ij [khaph XkbZ Li”kZ js[kk dh <ky ml fcUnq ij Qyu 

dh izo.krk dgh tkrh gSA Qyu dh izo.krk vkfJr pj esa ifjorZu o LorU= pj esa 

ifjorZu ds vuqikr ¼∆Y/∆X½ vFkok Qyu esa ifjorZu dh nj dks n”kkZrh gSA  

xqq.kkad   %& xqq.kkad   vFkkZr~ xqq.kk $ vad vFkkZr~ Lora= pj esa bdkbZ ifjorZu dk Qyu 

ij fdrus xqq.kk vlj iMsXk] bl ckr dk fu/kkZj.k djus okyk vadA 

“kkado vkd`fr%& “kadq dk fofHkUu izdkj ls vuqPNsn djus ls izkIr gksus okyh vkd`fr;k¡A 

2-8 vH;kl iz”u  

1- fjDr LFkkuksa dks Hkfj,%& 

d- Y = mX + C ,d -----------------------------Qyu gSA ¼chth;@vchth;½ 

[k- jSf[kd dh Qyu dh izo.krk ---------------------------------jgrh gSA ¼cnyrh@leku½ 

Xk- ------------------------- Qyu dk js[kkfp= v{k ds lekukUrj gksrk gSA ¼vpj@jSf[kd½ 

?k- f}?kkr Qyuksa esa ---------------------------------- vkd`fr;ksa izkIr gksrh gSaA¼”kkado@ pØh;½ 

M- iw.kZ izfr;ksfXkrk esa ewY; --------------------------------- pj gksrk gSA ¼vUr%@cká½ 

p- Qyu esa LorU= pjksa dh la[;k ------------------------------ gks ldrh gSA ¼,d @vusd½ 

N- vkfJr pj dks ------------------------------------ dgrs gSA ¼Qyu@ifjekid½ 
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t-ek¡Xk] iwfrZ ,oa ykxr Qyu ------------------------------- prqFkkZa”k esa lhfer jgrs gSaA¼prqFkZ@izFke½ 

>- vkorhZ Qyu ------------dk ,d fo”ks’k izdkj gksrk gSA ¼,dfn’V Qyu@vfn’V Qyu½  

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

d- QyukRed lEcU/k dkj.k&dk;Z vFkok dkjd&ifjek.k lEcU/k dks O;Dr  

    djrk gSA        lR;@vlR; 

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

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

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

M0- lhekUr vk; Qyu /kukRed prqFkkZa”k esa lhfer jgrk gSA  lR;@vlR; 

3- fuEu Qyuksa dh igpku dhft,%& 

d- X2
 + Y

2
 = a

2      ¼Li’V@vLi’V½ 

[k- Y = aX
2
 + bX + c     ¼jSf[kd@ijoy;½ 

Xk- Q = a/p       ¼ifjes;@vifjes;½ 

?k-   Y      (pj&?kkrkadh@y?kq xq.kdh;) 

 

 

 

 

 

                            X 

 

M0-  (pj&?kkrkadh@y?kq xq.kdh;) 
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2-9 vH;kl iz”uksa ds mRrj%& 

1- d- chth; M0- cká  [k- leku p-  vusd 

 Xk- vpj  N-  Qyu  ?k “kkado t-  izFke 

 >-  vfn’V Qyu 

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

3-  d- vLi’V Xk- ifjes; M0- y?kqXq.kdh; [k- ijoy; ?k-pj ?kkrkadh; 

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 pUnz( esgjks=k] izdk”k ukjk;.k( vFkZ”kkL=h; Xf.kr( mRrj izns”k fgUnh XkzaFk 

vdkneh] y[kuÅA 

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] ts-ih-] Xf.krh; vFkZ”kkL=] lfgR;Hkou ifCyds”kuA 

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

3- vxzoky] Mh-vkj-( Xkf.krh; vFkZ”kkL=] o`Unk ifCyds”kUlA 

4- esgrk] ch-lh- ,oa enukuh] th-,e-ds( vFkZ”kkL= esa izkjfEHkd Xkf.kr(y{ehukjk;.k 

vxzoky ifCyds”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- prqosZnh ,oa Mk0 ,l- ds- yky( vkfFkZd fo”ys’k.k dh 

rduhfd( f”ko ifCyds”kUlA 

2-12 fucU/kkRed iz”u%& 

d- QyukRed lEcU/k fdls dgrs gSA Qyuksa ds fofHkUu Hksnksa dks Li’V dhft,A 

[k- fuEu Qyuksa dks js[kkafr dhft,A 

 1- iwfrZ Qyu 

 2- ykxr Qyu 

Xk- pj ls vki D;k le>rs gSaA vUr% rFkk cká pjksa esa Hksn Li’V dhft,A 

?k- fuEu esa mnkgj.k ns dj vUrj Li’V dhft,%& 

a. Li’V ,oa vLi’V Qyu 

b. ifjes; rFkk vifjes; Qyu 

c. chth; ,oa vchth; Qyu 

d. ,d fn’V ,oa vfn’V Qyu 

e. y?kqxq.kdh; ,oa pj ?kkrkadh; Qyu 

f. vpj ,oa jSf[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 bdkbZ esa vki QyukRed lEcU/k o Qyuksa dk v/;;u dj pqds gSA ftlesa 

vkius ;g ns[kk gS fd izk;% QyukRed lEcU/k ljy o lekuqikrh ugh gksrs gS( oju~ 

bUgsa tfVy Xf.krh; izfrfdz;kvksa }kjk O;Dr fd;k tkrk gS( vkSj tks bl ckr dks Li"V 

djrs gsS fd izk;% LorU= pj ¼pjksa½ o vkfJr pj ds e/; lEcU/k ljy o lekuqikrh 

ugh gksrs gSA oLrqr% LorU= pj ¼pjksa½ esa  leku ifjek.k esa dzfed ifjorZuksa ds lkis{k 

Qyu esa gksus okys ifjorZuksa dk ifjek.k ifjorZu“khy gksrk gS vkSj Qyu ds ifjek.k esa 

ifjorZu esa gksus okys ifjorZu Hkh ifjorZu“khy gks ldrs gS vFkkZr~ LorU= pj esa ,d 

fuf“pr ifjek.k esa gksus okys ifjorZuksa ds QyLo:Ik Qyu esa ,d fuf“pr ifjek.k esa 

ifjorZu gksuk vfuok;Z ugh gksrk gSA nwljs “kCnksa esa dgs rks Qyu esa ifjoRkZu dh nj 

ifjofRkZr gksrh jg ldrh gSA blh izdkj Qyu esa ifjorZZu dh nj esa ifjorZu dh nj 

Hkh ifjofrZr gksrh jg ldrh gS] vkSj ;g J[kayk mRrjksRrj vkXs tk ldrh gSA dbZ ckj 

Qyu ds eku esa ifjorZu dh nj esa ifjorZu gksrs jgus ds ifj.kke Lo:Ik Qyu esa 

ifjorZu dh fn“kk Hkh cny tkrh gS vkSj fdUgh Qyuksa esa ;g fn“kk ckj&ckj ifjofrZr 

gksrh gSA tSlk dqN f=dks.kferh; Qyuksa] vkorhZ Qyuksa ;k fQj _.kkRed vpj vk/kkj 

ds pj ?kkrkadh Qyuksa ����� esa fn[kkbZ iMrk gSA ,slh fLFkfr;ksa esa Qyuksa esa ifjoRkZu 

dh nj muds izR;sd fcUnq ij ifjofrZr gksrh jgrh gSA ,sls Qyu ftuds eku esa 

ifjoRkZu dh nj fLFkj ugh gksrh LorU= pj ,oa vkfJr pj dh nks fHkUu&2 fLFkfr;ksa ds 

chp ds NksVs vUrjksa [∆] ds ek/;e ls ifjorZu dh nj dh X.kuk djuk =qfViw.kZ ifj.kke 

nsrk gSA Qyr% ifjorZu”khy njksa ls ifjofrZr gksus okys Qyuksa ds fdlh fcUnq ij 

ifjorZu dh nj, ifjorZu dh nj es gks jgs ifjorZuksa dh nj vkfn rFkk budh lgk;rk 

ls Qyu dh izd`fr vkfn dks le>us ds fy, Lora= pj esa “kwU;le ;k “kwU;ksUeq[k 

ifjorZu ds }kjk Qyu ds ifjek.k es gksus okys vR; vYi ifjorZu ds ek/;e ls Qyu 

esa ifjorZu dh nj rFkk vU; mPp dkfV dh njksa dh X.kuk dh tkrh gS A bl izfdz;k 

dks vody izfdz;k rFkk bl izfdz;k ls izkIr ifj.kke dks vodyt vkSj Xkf.kr dh bl 

fo/kk dks vodyu dgrs gSA 
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vFkZ“kkL= ds fofHkUu fl}kUrksa dh foospuk djus rFkk mUgs Li"Vrk ls le>us o le>kus 

ds fy, fofHkUu izdkj ds Qyuksa dk iz;ksx fd;k tkrk gSA ftldk mYys[k fiNyh 

bdkbZ esa gqvk gSA ,sls esa fofHkUu vkfFkZd fl)kUrksa, vFkZO;oLFkk es fdz;k“khy vkfFkZd 

“kfDr;ksa dh izHkkoksRikndrk rFkk ijLij fuHkZjrk] mudk “kfDRk larqyu bR;kfn fo"k;ksa 

dks le>uss ds fy, vodyu izfdz;k dh izfof/k o fofHkUu dksfV ds vodytksa ds vFkZ ls 

lqifjfpr gksuk furkar vko”;d gSA 

3-2 mnns“;  

bl bdkbZ dk mnns“; vki fo/kkfFkZ;ksa dks ,d pjh; Qyuksa ds ljy vodyu dss 

vk“k;, vodyu dh vo/kkj.kk, vodyu djus dh fof/k rFkk vodyt ds vFkkZs ls u 

dsoy ifjfpr djkuk oju~ fofHkUu Qyuksa ds vodytksa rFkk tfVy Qyuksa ;Fkk Qyuksa 

ds ;ksx, Qyuksa ds vUrj, Qyuksa ds Xq.kuQy, Qyuksa ds HkktQy rFkk Qyuksa ds Qyu 

ds vodyu rFkk mPprj dksfV ds vodyt, mfPp"B rFkk fufEu"B ,oa ufr ifjorZu 

fcUnq vkfn Kkr djus ds fu;eksa ls ifjfpr djkrs gq;s fofo/k mnkgj.kksa dh lgk;rk ls 

fofo/k Qyuksa dk vodyu djus esa dq“kyrk izkIr djus esa vkidk lg;ksx djuk gSA 

lkFk gh vFkZ“kkL= esa ljy vodyu ds vuqiz;ksx ds }kjk vFkZ“kkL= esa ljy vodyu 

dh mi;ksfXrk js[kkafdr djus ds lkFk&2 vkfFkZd fl)kUrksa ds eeZ dks ¼mnkgj.kksa dh 

lgk;rk ls½ le>us ;ksx; cukuk gSA 

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

fiNyh bdkbZ esa QyukRed lEcU/kksa dk v/;;u djrs gq, geus ns[kk gS fd Lora= pj 

ds eku esa ifjorZu ds ifj.kkeLo:Ik Qyuksa ds eku esa ifjorZu gksrk gS( ,oa fofHkUu 

izdkj ds Qyuksa esa Lora= pj ds eku vkSj Qyu ds eku ds chp fofHkUu izdkj ds 

lEcU/k ik;s tkrs gSA QyukRed lEcU/k dks � � 4��� ftlesa � dkj.k ,oa � 

ifj.kke gS] }kjk fn[kkrs gSaA vr% � ds eku cnyus ij � vFkok 4���  dk eku 

ifjofrZr gksrk gSA mnkgj.k ds fy, ;fn � ds fdlh fo“ks"k dk eku �� dks yas rks 

Qyu dk eku ��   ;k 4����� �� gksXkA vkSj ;fn � ds fo“ks"k eku ��  dks ys rks Qyu 
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dk eku �� �;k 4����  gksXkA ;fn X vkSj � ds nksuska ekuks ds chp ds vUrj dks ∆�  

rFkk ∆�  }kjk n“kkZ;k tk;s rks& 

∆��� � ��� ������ �����rFkk  ∆�� � ��� ����� ����;k 4���� � 4���� gksXkA 
QyukRed lEcU/k ds v/;;u dh mi;ksfXkrk bl ckr esa fufgr gS fd Lora= pj 

¼dkj.k½ esa fdruk ifjorZu djus ls Qyu ¼ifj.kke½ esa okafNr eku izkIr fd;k tk 

ldrk gSA 

bl lUnHkZ esa Qyu ds ifjorZu dh nj ftls 
∆�
∆� }kjk izkIr fd;k tk ldrk gS, dh 

Xk.kuk egRoiw.kZ gSA 

                
� 
�!�==== 

 �� �
!�"!� ==== 

#$!�%"#&!�'
�!  

      ;fn Qyu Qyu ljy jSf[kd ;k vuqikfrd gS rks Qyu esa ifjorZu dh nj  

lnSo leku cuh jgrh gS ,sls esa #�� dk eku NksVk ;k cMk  gksus ij dksbZ vUrj ugh 

iMrk fdUrq ;fn Qyu vjSf[kd gS rks #����dk eku cMk gksus ij nks fHkUu&fHkUu 

fLFkfr;ksa ds chp ?kfVRk gksus okyh fofHkUu ifjorZu dh njksa dk ,d vkSlr izkIr gksXkA 

,sls esa tcfd izR;sd fcUnq ij Qyu dh nj  ifjofrZr gks jgh gks fdlh fLFkfr fo“ks"k esa 

Qyu Lora= pj ds izHkko dks le>us ds fy, Lora= pj esa vR;Yi ;k “kqU;ksUeq[k 

ifjorZu ds lkis{k Qyu esa ifjoRkZu dh nj dks le>uk egRoiw.kZ gks tkrk gSA 

lkadsfrd :Ik esa Lora= pj esa vR;Yi ;k “kqU;ksUeq[k ifjorZu dks �#� $  ( }kjk rFkk 
Lora=  pj esa vR;Yi ifjorZu dh fLFkfr esa Qyu esa ifjorZu dh nj dks  

%&'
���)���� ��

���*�
*� � =��

���+�
+�  }kjk n“kkZ;k tkrk gSA  ftls&   

,�
,�  � �� %&'

���)���� �
*�
*�  � 

%&'
���)����

-�&�.��'"-&�'
�� ��� 

}kjk n“kkZ;k tkrk gS bldks vodyu dk fuoZpu dgrs gSA vodyt ds lUnHkZ  esa 

fuEu ckrsa Lej.kh; gS& 

1- Qyu ds lrr~ HkkXk ij gh vodyu izkIr fd;k tk ldrk gSA 

2- vodyt Lo;a esa ,d Qyu gksrk gSA 
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mnkgj.k &� � ������� � ��/  dk IkzFke fl)kUr ls vodyt izkIr dhft;sA 

gy &   fn;k gS 

 � � 4���� �� ��/ 
 4�� ( #�� � �� ( #��/�
izFke fl)kUr ls �/ dk vodyt 

� 
+�
+� ���� %&'

���)����
-&�.��'"-	�


�� �  

 

� �������� %&'
���)����

&�.��'�"��
��  

 

=  %&'
������)����

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

 

��  %&'
������)������ 

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

                           

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

 

=   n X
n-1  

Lora= pj e“kqU;ksUeq[k ifjorZuksa ds lkis{k Qyu esa gksus okys ifjorZuksa dh Xk.kuk dh 

bl izfdz;k dks vody izfdz;k ;k vodyu rFkk vody izfdz;k ls izkIr ifj.kke 

9�+�+��: ;k 
+
+� ��� dks vodyt ;k vody Xkq.kkad dgrs gaSA 

∆� dks /khjs&/khjs “kqU;ksUeq[k vFkkZr ’kwU; ds leku NksVk cukus dh fdz;k izfdz;k ds 

ifj.kke Lo:Ik 
+�
+� ¼tks #�� ds vR;Yi u gksus dh fLFkfr esa OkLrqr% fofHkUu ifjorZu 

dh njksa dk vkSlr gksrk gS� dk ,d fuf“pr eku izkIr gksrk gSA vr% ge dg ldrs gS 
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fd vodyu Qyu ds eku eaas ifjorZu dh nj dk ,d fuf”pr  eku izkIr djus dh 

izfdz;k gSA ;gk¡ ;g /;ku nsus ;ksX; gS fd 
+�
+� esa ��  rFkk �� nks vyxk&2 eku u 

gksdj 
+�
+� ] ���ds � ds lkis{k vodyu dh izfdz;k �

�+��
+� � }kjk izkIr ifj.kke dks 

n”kkZrk gSA 

3-4 lhek dh vo/kkj.kk   

vodyt 
+�
+� dks ��rFkk � esas ifjorZuksa ds HkktQy dh lhek ds :Ik esa n“kkZ;k tkrk 

gSA ljyrk ds fy;s ;fn ge��
*��
*� � dks pj��; rFkk #� dks pj � }kjk n“kkZ;s rks 

*�
*� �� %&'��2�)���� ; A 

Tkgk¡ ;����  dk Qyu gS rFkk ;��dk eku �� ds eku ij fuHkZj gSA  

vr% vodyu rFkk vodyt dks iw.kZ :Ik ls le>us ds fy, lhek dh vo/kkj.kk dks 

le>uk vko”;d gSA 

   � $ "�ls rkRi;Z gS fd pj � dk eku pj ��  ds  ,d fof“k"V eku �) dh vksj 

vXzlj gS ;gk ;g /;ku nsus ;ksx; gS fd � ds fof”k"V eku �) dks nks fn“kkvksa & ck;ha 

fn’kk vFkkZr � ds eku dze“k% c<rs gq, �) dh vksj vFkok nkfguh fn“kk ls vFkkZr 

dze“k% ?kVrs gq, �) dh vksj & ls vXzlj gks ldrs gSA ck;ha fn“kk ls �) dh vksj 

vXzlj gksus dh fLFkfr esa � dk eku �) ls NksVs gksrs gS rFkk �� � �3� vFkok 

� � " ;k _.kkRed gksrk gSA tks vUrj ?kVus ds lkFk “kwU; dh vksj vXkzlj gksrk gS 

vFkkZRk ���dk eku _.kkRed ls “kwU; dh vksj vXzlj gksrk gS ftls ge %&'
���������)����;   

rFkk blh izdkj � ds eku tc nkfguh vksj ls �)  dh vksj vXzlj gksrs gS rks � eku 

/kukRed ls “kwU; dh vksj vXzlj gksrk gS ftls ge %&'
���������) ���;  fy[krs gSaA 

3-5 vodyt ls vk“k;  

1- vodyt ,d fn;s gq;s fcUnq ij Qyu esa ifjorZu dh nj dks crkrk gSA 
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2- vodyt dks 
+�
+�  ds vfrfjDr �( vFkok 4(��� ;k egt 4� vFkok �� 

     ;k �4��� }kjk Hkh n“kkZ;k tkrk gSA 

3- vFkZ“kkL= esa iz;qDRk gksus okyh lhekUr ekuksa dh vo/kkj.kk fn;s X;s vkfFkZd 

Qyu ds vodyt ds lerqY; gksrh gS vFkkZr fdlh vkfFkZd Qyu dk lhekUr 

eku Kkr djus ds fy, ml Qyu dk vodyt Kkr fd;k tkrk gSA 

4- vodyt ,oa Qyu dh <ky vFkok izo.krk % Qyu ds ,d fn;s gq;s fcUnq ij 

Qyu dk vodyt ml fcUnq ij Qyu dh <ky dk eku crkrk gSA vFkkZr 

Qyu dh <ky Qyu ds vodyt dh T;kferh; O;k[;k ds lerqY; gksrh gSA 

ftls ge fuEu js[kkfp= ds T;kferh; fo“ys"k.k }kjk le> ldrs gSA 

 

               

                                                              

fp= esa Qyu  4&�* ij nks fcUnq �&�0	�0* vkSj  ��&�1	�1* dks feykus okyh 

js[kk � v{k ds lkFk rFkk �� ds lkFk <) dk dks.k cuk jgh gS js[kk �� dh <ky 

*+,< �
45
65 � 

��������
��"��� � 

*�
*�;fn fcUnq � dks f[kldk dj �� ds brus fudV ys 

vk;s fd � vkssssSj �ds chp dk vUrj “kwU;  ftruk gks tk;s vFkkZr #� $ " rks �� 
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js[kk � fcUnq ij [khaph Xk;h LIk“kZ js[kk cu tk;sXh rFkk bldh <ky %&'
���)���� ����

*�
*�   

;k  
*�
*�}kjk ekih tk;sXhA 

 

dqN izeq[k Qyuksa  ds izFke vodyt 

 

1-   
+
+� ������� � �

+�
+� � � 

   

2-  ��
+
+� ��/ ���� �

+��
+� � ��/"0 

 

3-  ��
+
+� ��� �/ � �� +��+� � ����/"0    �� � vpj in½ 

 

4- �����
+
+� ��� �

+7
+� � "��          � � ¼vpj in½ 

 

5-   
+
+� ���� ��

�+�8!
+� ���� 

 

6-  ���
+
+� ���7� �� �

��+8"!
+� �� ���� �7�  

 

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

0
�

�
   

 

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

7
�

�
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9-  ����
+
+� ��� �� +7

!

+� ������ %-.�  

 

10-
+
+�  /&, �� � + <=>�

+� ��0-/�� 
 

11-
+
+� �0-/��� � �+ ?:< �+� �� �� /&, �� 

 

12-
+
+� � *+, �� ��� + @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  

dbZ ckj Qyu ,d gh pj ds nks ;k nks ls vf/kd Qyuksa ds ;ksx vFkok Qyuksa ds 

vUrj ;k Qyuksa ds Xq.kuQy ;k HkktQy ds :Ik esa gksrs gSA bl HkkX esa ge ,sls gh 

Qyuksa ds vodyu djus dh fof/k ls ifjfpr gksaxsA ljyrk ds fy;s ,d gh pj ds nks 

Qyuksa ds fofHkUu la;ksxks dk vodyu djus ds fu;e uhps fn;s gSA nks ls vf/kd 

Qyuksa ds la;ksxks dks bUgha fu;eksa dh lgk;rk ls vodfyr fd;k tk ldrk gSA 

3-7-1 nks Qyuksa ds ;ksx vFkok vUrj ds vodyu dk fu;e% ;fn � � 4&�* � � �
��1 ( �� ;gk¡ � �� dk ,d ,slk Qyu gS tks � ds nks Qyuksa &�*�����1 rFkk 

&��*�����  dk ;ksx gSA ;fn ge ���1�dks =&�* rFkk ��� dks ��&�* }kjk fpfUgr 
djsa rks  

� � 4�&�* � ��4&�* � =�&�*( ���&�* 
blh izdkj ;fn 

�� � �4��&�* �� � ��� � ���1 �� ��������rks 
� � 4��&�* � �4�&�* �� =&�*� ������ 
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bu n“kkvksa esa ���dk vodyt = rFkk � ds vodytksa dk rnkuqlkj ;ksx vFkok vUrj 

gksXkA vFkkZr ;fn 4�&�* � �=�&�*1 ���&�* rks 
+
+� ��4&�* �� ++� �=�&�*1� ++� ���&�*� ;k 

4(�&�* ���=(�&�*1��(���� 
mijksDr mnkgj.k esa ;fn    � � ��1 ( ����� rks 

��
��� ��

�
�� �&���1 ( ��* �� �

�� �&���1*(� �
�� ����� 

� ���� �
�� ��

1 �( ��� �
�� �� 

��������������������� ���� 
� ( �� 
  ��������� 2� � ( �  

blh izdkj ��� � ����1�� � �� dk vodyt  
+�
+� �� 
�� � ��gksXkA 

3-7-2 nks Qyuksa ds Xkq.kuQy ds vodyu dk fu;e %&;fn � � 4�&�*���� ���/�� �� 
gks rks ���� ds nkss Qyuksa, �/�{ftls =&�* ekusa} rFkk �� {ftls �&�* ekusa} dk 

Xq.kuQYk gSA bl Qyu dk vodyu fuEuor~ fd;k tkrk gSA 

� � 4�&�* ��� =�&�*���������� 
        

��������������������
��+�
+�  �

+
+� ��4&�* � +

+� �����=�&�*���������} 
 

� =&�*� �
�� ���&�*( ���&�* ��� �

�� �=��� 
 

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

Rknkuqlkj ��������������������� � ���/� ��� dk vodyu 
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��
�� ��

�
�� �&�/	 ���* ����/��� �

�� ��
�� (���� � �

�� ���
/� 

 

����/� ��� (�������� �/"0� 
 

���������������������������������������� �/"0��&� ( �*  gksXkkA 
3-7-3  nks Qyuksa ds HkktQy ds vodyu dk fu;e%  

;fn �� � �4�&�* � �� � 
�B3C�
�  gks rks ������ ds nks Qyuksa %-.� {ftls =&�* ekus} 

rFkk � {ftls �&�* ekus} rks  ��� � ��C&�'2&�' gksXk ftlds vodyu dk fu;e fuEuor~ gSA  

��
�� �� ��

���
�� ��4�&�* �� ����� �

=&�*
���&�* ��

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

������1�  

;k 

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

�2	�
�� �   

Rknkuqlkj  �� � 4�&�* � ���� � 9:; �
�  gks rks �� 

��
�� ��

�
�� ��>

%-.�
� ? � ������

���
�� %-.� � %-. � �� �����

���� ���
�1  

         ����
����

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

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

��   

         ��� &� � %-. 2* �"1  
3-7-4 Ja[kyk fu;e %& fiNys vuqHkkXk es geus Qyuksa ds ;ksx] vUrj] Xkq.kuQy rFkk 

HkktQy ds vodyu djus ds fu;eksa dk v/;;u fd;k gS] bl vuqHkkXk esa ge ,sls 

tfVy Qyuksa ds vodyu djus dh fof/k dk v/;;u djsXs] ftudksa lh/ks&lh/ksa 

vodfyr djuk tfVy rFkk dbZckj lEHko ugh gksrk gSA vfirq ftudks Qyuksa ds 



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

उ
राखंड मु� िव�िव�ालय                                                                   	��

Qyuksa dh ,d Ja[kyk ds :Ik esa le>dj lgtrk ls vodfyr fd;k tk ldrk gS 

vodyu ds bl fu;e dks vodyu dk Ja[kyk fu;e dgrs gSA 

;fn � � &�*����� � ��� ( 
�1 rks �� ( 
��dks ;fn ge � eku ys rks 

� �� �1 vFkkZr ������ dk ,d Qyu gS ftls�� � =�&�* eku ldrs gSSA rFkk � 
Lo;a ���dk Qyu gSA tgk¡ � � ����� � � ���������� �� �� ��� ( 
� gSA 
bl izdkj vc �� � 4�&�* � =�[���&�*] ,ssls Qyuksa dk vodyu dk fu;e fuEu 

izdkj gS & 
+�
+� �

+[�C{�2�&�'�}]�
+2&�'  -  

+2&�'
+&�'  

vFkok           
+�
+� �

+�
+D � �

+D
�+� 

rnkuqlkj & 

         
+
+� ���� ( 
�1 � +

+D ��1��
+D
�+� 

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

mnkgj.k%&2 & ;fn � � �
F�/��� dk vodyu djuk gks rks ge eku ysXks 

������1 � ���vc � � �D ��gksXk rFkk �	 �� ds Qyu ds :Ik esa izLrqr gS ftls ge 

� � =&�* � ��� � �D fy[ksXs tgk¡ � Lo;a ������dk ,d Qyu gSA ftls 

� � �������3 ;fn ���� � @��eku ysa rks � � �&@*� � � @1 tgk¡ @ Lo;a 

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

bl izdkj 

� � =&�* � =A�&@*B � =A�	�&�*
B 
 

rFkk  ���������������������������������
+�
+� ��

+��C&D'
+D �� �

+��2&G'
+G ����

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

+�
+D � �

+D
+G � �

+G
+� 

 

Rknkuqlkj  
+�
+� �

+
+� �C�	F�/�
�D � +

+D ��D �
+G�
+G ��

+�F�/�
+�   

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

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

                    [��rFkk @�dk eku izfrLFkkfir djus ij]                                        

���
<=> ���������9:; 7������ <=> 1���� 
3-8 mPprj dksfV ds vodyt   

;fn fdlh Qyu ��� � ��4&�*���dk �� ds lkis{k ,d ckj vodyu djrs gS rks bl 

izfdz;k dks izFke dksfV dk vodyu rFkk mlls izkIr vodyt dks izFke dksfV dk 

vodyt ;k izFke vodyt 9+�+�:�dgrs gSA ;fn izFke dksfV ds vodyt dks iqu% 

vodfyr fd;k tk;s rks f}rh dksfV dk vodyt ��
+��
+�����  izkIr gksrk gSA blh izdkj 

vodyu izfdz;k  dh iqujko`fRRk djrs tkus ij mPprjdksfV ds vodyt 

��
+$�
+�$� � 	 444 � � � izkIr gksrs tkrs gSA 

mnkgj.k  %&   

��3 ��( �(�� (��1��1� (���E���E� (��I���I��  dk  

izFke vodyt %&       
+�
+� �� ��( ( �
�1��� ( ����E���1� ( ���I���E�� 

f}rh; vodyt %&       
+��
+��� �� �����
�1 �( �
�E��� ( �
�I����1  

rr̀h; dksfV dk vodyt %&  
+$�
+�$� �� ����E ( �
��I� 

prqFkZ dksfV dk vodyt %&  
+%�
+�%� �� ���
��I� 
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iape dksfV dk vodyt %&  
+&�
+�&� �� " 

fn;s gq;s Qyu ds fy;s blls mPp dkfV ds vodyt izkIr djuk lEHko ugha gSA 

izR;sd vodyt vius ls iwoZ dksfV ds vodyt Qyu esa ifjorZu dh nj dks crkrk 

gSSA ge tkurs gS fd izFke vodyt 9+�+�: Qyu esa ifjorZu dh nj vFkok Qyu dh 

<ky vFkok Qyu ds lhekUr eku dks crkrk gSA vr% f}rh; dksfV dk vodyt Qyu 

esa ifjoRkZu dh nj eaas gks jgs ifjorZu dh nj vFkok Qyu dh <ky esa gks jgs ifjorZu 

dh nj vFkok Qyu ds lhekUr eku esa gksus okys ifjorZu dh nj dks crkrk gSA mPprj 

dksfV ds vodytksa dk vk“k; blh izdkj le>k tk ldrk gSA 

3-9  mfPp"B rFkk fufEu"B  

tc fdlh Qyu �� � 4�&�*�� ds fy;s Lora= pj &�*��dk eku c<us ij Qyu�&�* 
dk eku vkjEHk esa c<sa fdUrq ,d Lrj ij igq¡pus ds ckn ?kVuk vkjEHk gks tk;s rks ml 

Lrj ij � dk eku vius Bhd igys o Bhd ckn ds ekukas dh rqyuk esa loksZPp gksrk 

gSA blh izdkj ;fn Lora= pj &�*��dk eku c<us ij Qyu &�* dk  eku ,d Lrj 

rd  ?kVus ds ckn c<us yXs rks ml Lrj ij Qyu dk eku Bhd igys o Bhd ckn dh 

rqyuk esa fuEure~ gksrk gSaA fdUrq ,d Qyu esa ,sls lokZsPp rFkk fuEure eku okys 

vusd fcUnq izkIr gks ldrs gSA vr% bu fcUnqvksa dks lkewfgd :Ik ls mfPp"B rFkk 

fufEu"B dgk tkrk gSA fdlh Qyu dk eku c<us ds ckn ?kVus yXs rks ;g rHkh lEHko 

gS tc Qyu ds eku esa gks jgk /kukRed ifjorZu ?kVrs ?kVrs _.kkRed gks tk;s bl 

?kVukdze esa ,d fLFkfr ,slh izkIr gksXkh tc Qyu ds eku esa ifjorZu dh nj “kwU; gksXh 

;gh fLFkfr mfPp"B dh gksXkhA 

blh izdkj tc Qyu dk eku ?kVus ds ckn c<usa yXs rc ;g rHkh lEHko gS tc Qyu 

ds eku esa gks jgk _.kkRed ifjorZu  c<rs&c<rs ¼vFkkZr ifjorZu dk ifjek.k de gks 

jgk gks½ /kukRed gks tk;sA bl ?kVukdze esa ,d fLFkfr ,slh izkIr gksXh tc Qyu esa 

ifjorZu dh nj “kwU; gksXh ;gh fufEu"B dh fLFkfr gksXkhA 
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mijksDr fooj.k ls ;g Li"V gS fd mfPp"B ,oa fufEu"B nksuks gh fLFkfr;ksa esa Qyu esa 

ifjorZu dh nj 
+�
+� �� ��"��& vko”;d “krZA 

mfPp"B dh fLFkfr esa Qyu esa ifjorZu dh nj /kukRed ls yXkrkj ?kVdj _.kkRed gks 

tkrh gSA vFkkZr Qyu esa ifjorZu dh nj esa ifjorZu dh nj �
+��
+����  yXkrkj 

_.kkRed izkIr gksrk gS vr% mfPp"B dh fLFkfr esa  
+��
+��� �� ��"� ���Ik;kZIr “krZA 

blh izdkj fufEu"B dh fLFkfr esa Qyu esa ifjorZu dh nj _.kkRed ls c<rs&c<rs 

/kukRed gks tkrh gS vFkkZr Qyu esa ifjorZu dh nj esa ifjoRkZu dh nj �
+��
+���� yXkrkj 

/kukRed izkIr gksrh gSA vr% fufEu"B  dh fLFkfr esa &  

+��
+��� � ��"� ����Ik;kZIr “krZ 

mfPp"B ,oa fufEu"B dh vko“;d ,oa Ik;kZIr “krZ %& 

 vko“;d  “krZ Ik;kZIr “krZ 

 

mfPp"B 

 

��
�� �� ��" 

 

�1�
��1� �� ��" 

 
 

fufEu"B 

��
�� �� ��" 

 

�1�
��1�  ��" 

 
 

mfPp"B ,oa fufEu"B dks mHk;fu"B :Ik ls pjeeku ;k vfr eku Hkh dgrs gSA   
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fp= 3-2 esa fcUnq ��rFkk � mfPp"B ,oa ��rFkk = fufEu"B fcUnq gS ftu ij Li’kZ js[kk 

� �  v{k ds lekukUrj gS vFkkZr ftudh <ky “kwU; �
+�
+� � "��� gSA  

mnkgj.k %&  Qyu esa �� � 4&�*����� � �� 0E ��E� � ���1�� ( �
"� ( 
""�� esa 
pje eku Kkr dhft, ,oa mudh igpku dhft,A  

gy & fn;k gS    �� � 4&�*����� � �� 0E ��E� � ���1�� ( �
"� ( 
""� 
pje eku Kkr djus gsrq fn;s gq;s Qyu dks ��ds lkis{k vodfyr djus ij  

+�
+� ��

��1 � �
�� ( 
"                                
pjeeku dh  vko“;d “krkZuqlkj 

+�
+� �� ��"�� j[kus ij                 

 

��
�� �� ���

1 �� ���
�� ( 
"�� � " 
 

              � ����1 � �"�� � 
� ( 
"� � " 
� 

              � �����&�� � �"*� 
�&� � �"* � " 
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                ��������� ��&� � 
*�&� � �"* � " 
� �� � ;k  � � 
��� � "        ;k  � � �"��� � " 
  � � ;k  � � 
������             � � ;k  � � �" 
   vc pjeeku gsrq Ik;kZIr “krZ ds fy;s 

+�
+�  dks �  ds lkis{k iqu% vodfyr djus ij                    

�1�
��1� �� ��
� � �
� 

   vc ���� � 
  j[kus ij   
+��
+��� �� ��
�&
*� �
� � ��� � �
� � ��
�� � "��  
vr% Ik;kZIr “krkZuqlkj fcUnq � � 
 Ikj Qyu dk eku mfPp"B gSA 

iqu% � � �"��j[kus ij 
+��
+��� �� ��
�&�"*� �
� � ��
" � �
� � �
��  "��  
vr% Ik;kZIr “krkZuqlkj fcUnq � � �"  Ikj Qyu dk eku fufEu"B gS 

3-10 ufr ifjoRkZu fcUnq  

ufr ifjorZu fcUnq og fcUnq gS ftl ij Qyu dh ufr ;k odzh;rk ifjofrZr gks jgh 

gksA vFkkZr ,slk fcUnq ftl ij Qyu dh � ��v{k ds izfr mRryrk voryrk esa 

ifjofrZr gks jgh gks vFkok Qyu dh vc � ��v{k ds izfr voryrk mRryrk esa 

ifjofrZr gks jgh gksA 

 fiNys vuqHkkXk esa geus ns[kk gS fd tc ′Qyu esa ifjorZu dh nj esa ifjorZu dh nj′  

;k ′Qyu dh <ky esa ifjorZu dh nj′ tc _.kkRed gksrh gS �
+��
+��� ���� "���rks Qyu 

� ��v{k ds izfr vory gksrk gSA blds foijhr tc ′Qyu esa ifjorZu dh nj 

ifjorZu dh nj′ ;k ′Qyu dh <ky esa ifjorZu dh nj′  tc /kukRed gksrh gS 

�
+��
+��� �� "� rks Qyu � ��v{k ds izfr mRry gksrk gSA 
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vr% Li"V gS fd Qyu dh ufr ifjofrZr gksus ds fy;s ;g vko“;d gS fd 
+��
+���� dk 

eku “kwU; gks ����
�+��
+���  dks /kukRed ls _.kkRed ;k _.kkRed ls /kukRed  gksus ds 

fy;s “kwU; ls gksdj Xqtjuk iMsXk ½ mls ufr ifjorZu fcUnq dh vko“;d “krZ dgrs gS 

vFkkZr ftl fcUnq ij 
�+��
+��� �� "� og ufr ifjorZu fcUnq gks ldrk gS D;ksafd ufr ds 

ifjofrZr gksus ds fy, ;g vko“;d gS fd vXys gh fcUnq ij 
�+��
+���  dk eku “kwU; u gks 

���
+��
+��� �� "�ls cnydj 

+��
+��� �� " gks tk;s ;k 

+��
+��� �� " ls cnydj 

+��
+��� �� " 

gks tk;s ½ vFkkZr ufr ifjorZu fcUnq ij 
+��
+�����esa ifjorZu dh nj �

�+$�
+�$�� “kwU; ugh 

gksXh( ;g /kukRed ;k _.kkRed dqN Hkh gks ldrh gSA 

vr% ufr ifjorZu fcUnq dh Ik;kZIr “krZ 
�+$�
+�$� ���5 "��gksXkhA 

ufr ifjorZu fcUnq ds fy;s & 

1-  
�+��
+��� ��� "�3�  vko“;d “krZ 

2-  
�+$�
+�$�� 5 "�3  Ik;kZIr “krZ 

 fp= 3-2 esa fcUnq ��	�	��rFkk��4 ufr ifjoRkZu fcUnq gSA ufr ifjorZu fcUnqvksa ij Li“kZ 

js[kk;sa Li“kZ  dks dkVrh gSA 

     ;fn fdlh ufr ifjoRkZu fcUnq ij izFke vodyt 
+�
+� dk eku “kwU; ugh gksrk gSA 

rks og fcUnq vfLFkj ufr ifjoRkZu fcUnq dgykrk gSA ns[ksa fp= 3-2 ds fcUnq 

��	�	4�fdUrq ;fn fdlh ufr ifjoRkZu fcUnq ij izFke vodyt 
+�
+� dk eku “kwU; gks 

rks og fcUnq fLFkj ufr ifjoRkZu fcUnq dgykrk gSA ns[ksa fp= 3-3A bl fcUnq ij Li“kZ 

js[kk �& v{k ds lkekukUrj gksrh gSA 
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Ukfr ifjorZu fcUnq  

 vfLFkj %  
+�
+� �5 "�	���

�+��
�+��� ��� "�	���

�+$�
+�$� ��5 "� 

 

fLFkj %   
+�
+� � "�	���

�+��
�+��� ��� "�	���

�+$�
+�$� ��5 " 

mnkgj.k%&  

Qyu  � � 4&�*�� � �I � ��E � �
�1 ( �"� ( �
"� ds fy, ufr 

ifjoRkZu fcUnqvksa dks izkIr dhft,A  

��dks � ds lkis{k vodfyr djus ij 
+�
+� � ���E � �
�1� � ��� ( �" 

 
+�
+� dks iqu% � ds lkis{k vodfyr djus ij                 

��1�
���1� � �
�1� � 
�� � ��� 

ufr ifjorZu fcUnq dh vko“;d “krZ ds vuqlkj 
�+��
�+��� � "  

� ������������������
�1� � 
�� � �� � " 
���� ���������������������1� � 
� � � � " 
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� ������������������1� � �� ( � � � � " 
� ������������������&� � �*( �&� � �* � " 
� �����������������&� � �*����&� ( �* � " 

�  ;k � � � � "       ;k � ( � � "    
� ���� � �           �  � � ��    
   ��

��+��
�+��� dks iqu% ��ds lkis{k vodfyr djus ij 

����������
����+$�
�+�$� � 
�� � 
�   

    � � ��   j[kus ij   �+$�+�$� � 
�&��*� 
� � ��
 5 " 
   vr% ufr ifjoRkZu dh Ik;kZIr “krkZuqlkj fcUnq���� � �� ,d ufr ifjorZu fcUnq gSA   

iqu%  � � ����j[kus ij  �+$�+�$� � 
�&�*� 
�� � �
 5 " 
      vr% ufr ifjoRkZu dh Ik;kZIr “krkZuqlkj � � ����dh ,d ufr ifjorZu fcUnq gSA 

vr% fn;s Xk;s Qyu esa nks fcUnqvksa] � � ��  rFkk � � � ij ufr ifjoRkZu gks jgk 
gS vr% mDr Qyu esa nks ufr ifjorZu fcUnq izkIr gq, gSA            

3-11 vkfFkZd vuqiz;ksx   

3-11-1 izFke vodyt ds vkfFkZd vuqiz;ksx %&  

lhekUr eku %& fofHkUu vkfFkZd Qyuksa tSls vk; Qyu] ykxr Qyu] mi;ksx Qyu] 

mRiknu Qyu vkfn dk izFke vodyt muds lhekUr ekuksa dks crkrk gSA ftls fofHkUu 

mnkgj.kksa }kjk uhps Li"V fd;k Xk;k gSA 

mnkgj.k%& fdlh QeZ dk ykxr Qyu�� � 0
E �;E � 
���;1 ( �; ( 
�����fn;k gks 

rks ��oha bdkbZ dh mRiknu dh ykxr Kkr dhft,A tgk¡ � dqy ykxr rFkk 

;��mRiknu Lrj gSA 
gy&  fn;k  � �� 0E �;E � 
��;1 ( �; ( 
��� 
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��oha bdkbZ dh mRiknu ykxr oLrqr% mRiknu Lrj ��oha bdkbZ ij QeZ dh lhekUr 

ykxr gksXh vr% lhekUr ykxr ��E� ds fy;s ykxr Qyu � dks���; ds lkis{k 

vodfyr djus ij & 

��E ���� +J+K ��;1 � �; ( �   
; � �� j[kus ij  ��E �� ���1 � �&�*( � � ���    
vr% ��oha bdkbZ dh mRiknu ykxr � �� gksXkhA 

mnkgj.k%& ,d mRiknd ds fy;s ek¡Xk Qyu � � � � "�����gS rks mRiknd dks 

rhljh bdkbZ ds fodzz; ls fdruh vk; izkIr gksXkhA  

gy&  rhljh bdkbZ ls izkIr vk; rhljh bdkbZ ds fodz; ls lhekUr vk; gksXkhA dqy 

vk; � � fodz; ek=k ��� 6���ewY; �!� 
vc dqy vk;  � � ����!                        

� � 6 &� � "���* 
� �� � "�� �1  
lhekUr vk; ��� � +L

+� �
+
+� ����� � "�� �1� � � � �  

� � ��� j[kus ij ��� � � � � � ��  
vr% rhljha bdkbZ ls izkIr lhekUr vk; � � gSA 

mnkgj.k%&3  ek¡Xk Qyu � � �� � ! � "�
���!1 ds fcUnq ! � ��ij ek¡Xk dh 

yksp Kkr dhft;sA 

gy& fn;k gS ! � � bl ewY; ij ek=k 

� � �� � � � "�
� ���1 
� �� � � � � � � 

vc ek¡Xk dh yksp 

� � � +�
+M ���������

M
�   fudkyus ds fy;s 

�� dks !��ds lkis{k vodfyr djus ij 
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��
�! � " � � � "��! 

! � � j[kus ij +�+M ���� � "���&�* � �� � 
 � ��  
vr% � ���{� � 6 N

N }� � � 

mnkgj.k%&4 vkSlr vk; lhekUr vk; rFkk ek¡Xk dh yksp ds chp lEcU/k LFkkfir 

dhft,A 

gy& � � !�����tgk¡ � dqy vk;] !���dqy ewY; Lrj rFkk � ek¡Xk Lrj gSA 

lhekUr vk; ��������������� � +L
+�  �

+�
+� ���!� �� 

� ��!�����
�� ( �����

�!
����������� 

     {pw¡fd !����� dk ,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%& 

mnkgj.k&5 ,d mRiknd ds fy, ek¡X Qyu��; � �
" � "��!� "��!1 fn;k gS( 
vf/kdre vk; izkIr djus ds fy;s mRiknd fdruh bdkb;ksa dk fodz; djsXkA 

gy& fn;k gS ek¡Xk Qyu ; � �
" � "��! � "��!1 
vc dqy vk; &�* � !� ; 
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��� &�
" � "��! � "��!1*���! 

� �
"! � "��!1 � "��!E 
vk; ds vf/kdrehdj.k gsrq vko“;d “krZ 

+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    tks Lohdk;Z ugh gS D;ksafd ewY; _.kkRed ugha gks ldrk gSA 

vr%   ! � 0P�R
0�R � �� 

+L��
+M  dk iqu% !�ds lkis{k vodyu djus ij 

�1!�
�!1 � �� � ��
! 

! � ���j[kus ij 
�1!
�!1 � �� � ��
&��* � �� � �!�
 
� �
"�
 � " tks fd � ds vf/kdre gksus dh Ik;kZIr “krZ gSA 
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vr% ge dgsXksa fd ! � �� ij vk; vf/kdre gSA 

mnkgj.k6%& n“kkZb;s fd lhekUr ykxr odz vkSlr ykxr odz ds U;wure fcUnq ij 

mldks uhps ls dkVrk gSA 

gy&  ekuk ykxr Qyu � � 4&6*gSA 
vkSlr ykxr Qyu &�E* � S

T 

vkSlr ykxr Qyu ds U;wure fcUnq gksus ds fy;s vko“;d “krZ 
+&6S'
+T � " 

� ��
�

�6� �����
E
6�� � " 

� �
6���� �����

�6 � ���6��
�6

��61 �� " 

� �6� �����
�6 � � � "��7 6 5 "� 

� �
�+J��
+T � 

U
V ����� ��  �E � �E 

vFkkZr �E ds U;wure fcUnq ij �E� odz �E odz dks dkVrk gSA 

vkSlr ykxr odz ds U;wure fcUnq ds fy, Ik;kZIr “krZ 

������������������������������������
��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 tc �E�odz �� odz dks mlds U;wure fcUnq ij dkVrk gS rks ml le; 

�E�odz dk <ky /kukRed gksrk gS vFkkZr �E�odz ck;sa ls nk;sa Åij dh vksj mB jgk 

gksrk gS3 vr% ;g fl) gqvk dh �E�odz �E odz dks mlds U;wure fcUnq ij dkVrk 

gSA 

mnkgj.k 7%&  QeZ ds lUrqyu dh “krZ le>kb;sA 

gy &   QeZ dk mn~ns“; ykHk vf/kdre djuk gksrk gSA  

QeZ dk ykHk���vkxe � dqy ykxr 

;k � � � � E��tgk¡ �	�	E	��LkHkh mRiknd Lrj &6* ds Qyu gSA QeZ ds ykHk 

vf/kdre djus dh vko“;d “krZ 
+X
+T� � " 

� �
�

�6� �&� � E* � " 

� 
��
�6� ��

�
6� �E � " 

� ��
��
�6� � �

�E
�6��� 

;k �� � �E 

QeZ dk ykHk vf/kdre djus dh Ik;kZIr “krZ 

�1�
�61� � " 
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�

� �����
�

�6� �>
�

�6�� �
�

�6� �E? ��� " 

� �������
�

�6� �&�� ��E* ���� " 

� �����
�

�6� ��� �� �
�6� ��E���� � " 

� �������
�

�6� ���� � � �
�6� ��E 

vFkkZr tc ykHk vf/kdre gksrk gS rks lhekUr vkxe ���� RkFkk lhekUr 

ykxr&�E*�cjkcj gksrs gS rFkk lhekUr vkxe dks lhekUr ykxr odz uhps ls dkVRkk 

gSA  

 

blh izdkj miHkksXk Qyu dk vodyu djus ij lhekUr miHkksXk 

izo`fRr��&��E*	��cpr Qyu dk vodyu djus ij lhekUr cpr izo`fRr 

&��%*	��fofu;ksx Qyu dk vodyu djus ij lhekUr fofu;ksx izo`fRr 

&��5*��vkfn izkIr gksrs gSA 

3-11-3 mRiknd@QeZ ij djkjksi.k % 

QeZ ij dbZ izdkj ls djkjksi.k fd;k tk ldrk gSA bl HkkX esa ge mnkgj.kksa dh 

lgk;rk ls djkjksi.k dh fofHkUu fof/k;ksa dks mRiknu] ewY;] ykHk vkfn ij iMus okys 

izHkkoksa dk v/;;u djsxsasA 

¼1½ tc QeZ ij ,deq”rdj  yXkk fn;k tk, ¼vuqKk”kqYd@ysoh½ 

;fn QeZ dk ek¡Xk Qyu � � 
� � "��� rFkk ykXkr Qyu  E � �1 ( �� (
����gks vkSj ljdkj QeZ ij ,d eq“r dj 10:0 yXkk ns rks larqyu ewY;] mRiknu Lrj 

dk QeZ ds Åij D;k izHkko iMsXkkA 

djkjksi.k ls iwoZ 

QeZ dk ykHk � � � � E 
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��� &
� � "���*� � ��1 ( �� ( �� 
;k � � �����1 ( ��� � � 
ykHk vf/kdre dh vko“;d “krZ 

+X
+� � " � ���
� ( �� � "�;k � � � 
Ik;kZIr “krZ  

�1�
��1 � &���
� ( ��* � ���
 � " 

ewY; � � 
� � "�� 6 � � �
3 rFkk 
ykHk � � ������1 ( �� 6 � � � 

� ��" ( 
" � � � �� 

djkjksi.k ds ckn ykXkr Qyu �D � �1 ( �� ( � ( �" 
rFkk � � �����1 ( ��� ( �� 
+X*
+� � " � ���
� ( �� � " ;k 
� � �	 � � 
� � "�� 6 � � �
 
rFkk ykHk � � �������1 ( �� 6 � � �� � 
� 
vr% ,deq“r dj yXkus ij mRiknu Lrj rFkk cktkj ewY; vifjofrZr jgrk gS fdUrq 

ykHk dj dh ek=k ls de gks tkrk gS vFkkZr bl fLFkfr esas mRiknd dks iwjk dj Lo;a 

ogu djuk iMrk gSA 

¼2½ izfr bdkbZ dj& ekuk izfr bdkbZ :01 dj yXk fn;k tk;s rks ykxr Qyu 

�D � �1 ( �� ( � ( � 6 � � �1 ( �� ( � 
djksijkUr 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 mRiknu ?kVsXk] ewY; c<sXkk rFkk ykHk ?kVsXkkA 

/;ku nsa QeZ dj dk iwjk Hkkj miHkksDRkk ij Mkyus esa lQy ugh gksrh gS dj dk fdruk 

Hkkj miHkksDrk ij Mkyk tk ldrk gS ;k ek¡Xk dh yksp ij fuHkZj djrk gSA  

djkjksi.k ls izkIr dj vk; dks vf/kdre djus okyh ^izfr bdkbZ dj nj*%& 

ekuk dj vf/kdre djus okyh izfr bdkbZ dj nj � ��bdkbZ 

�D � �1 ( �� ( � ( �� 

�D � 
�� � "���1 � �1 � &� ( �*� � � 
ykHk vf/kdre gksus dh vko“;d “krZ 

��D
�� � " � ���
� ( �� � � � 

� �� � �� � �
��


 

dj vk;  

# � �� � � ��� � �1
��


 

dj vk; vf/kdre dh vko“;d “krZ 

�#
�� � " � 

�

��

���

�
���� ��A��� � �1B � �� � 
�

��

� " 

� � � ��


� 
 

3-11-4 ufr ifjorZu fcUnq % 

mnkgj.k 8%& ,d mRiknd dsoy ,d gh vkXkr dk iz;ksx djrk gS vkSj mldk 

mRiknu Qyu 6 � �
 ( �� ( 
�1 � 0
E �E���gS( tgk¡ �vkXr dh bdkbZ rFkk 
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6��mRiknu Lrj gSA vkXr dk og bdkbZ Lrj Kkr dhft, ftl ij mRiknu dk izFke 

pj.k vFkkZr mRifRr o`f) dk fu;e lekIr gks jgk gSA 

gy&  mRifRr o`f) dk fu;e ykXw gksus ij lhekUr mRifRr c<rh gS ftlds dkj.k 

mRiknu Qyu �� v{k ds izfr mRry gksrk gSA mRifRr fu;e lekIr gksus ij mRiknu 

Qyu viuh ufr ifjofRkZr djds����ds izfr vory gks tkrk gSA vr% mRifRr o`f) dk 

fu;e ufr ifjorZu fcUnq rd ykXkw jgrk gSA vr% fn;s X;s mRiknu Qyu dk ufr 

ifjorZu fcUnq Kkr djsXksaA 

ufr ifjoRkZu fcUnq dh vko“;d “krZ & 

�����
�16
��1� � " 

Ikgys 6�dk ,d ckj � ds lkis{k vodyu 
+T
+��  Kkr djsXksaA 

�6
��� � � ( �� � �1 

+T
+�� dk � ds lkis{k iqu% vodyu djus ij 

�16
��1� �

�
��� �{�

�6
��� } � � � 
� 

�16
��1� � "������ � ��� � 
� � " 

� � � 
 
Ukfr ifjorZu fcUnq ds fy, Ik;kZIr “krZ ds fy;s 

�E6
��E� 5 " 

vc 

�E6
��E� � 
 5 " 
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vr% vkXr bdkbZ Lrj � � 
 ij mRiknu dk izFke pj.k& mRifRr o`f) dk fu;e 

lekIr gks jgk gSaA 

3-12 “kCnkoyh 

izFke vodyt& tc fdlh fn;s gq;s Qyu dks flQZ ,d ckj vodfyr fd;k tk;s rks 

izkIr ifj.kkeA 

lhekUr& fdlh pj dh ,d vdsyh bdkbZ ds }kjk ldy ifj.kke esa yk;k tkus okyk 

vUrjA 

pjeeku& Qyu ds ,sls fcUnq tks vius vkl&ikl ds lehiorhZ fcUnqvksa ls mPpre 

rFkk fuEure gks( bUgsa dze“k% mfPp"B rFkk fufEu"B dgrs gSA ,d gh Qyu esa ,d ls 

vf/kd pjeeku gks ldrs gSA 

iw.kZ izfr;ksfXkrk& cktkj dh og n”kk ftlesa ,d gh oLrq ds vla[; dzsrk ,oa fodzsrk gksa 

ftudk O;fDrXkr :Ik ls cktkj dh ek¡Xk ij dksbZ izHkko u iMrk gks rFkk ftudk cktkj 

esa izos”k ;k fu"dklu fuckZ/k gksA 

3-13 lkajk”k& bl v/;k; ds v/;;u ds Ik“pkr~ vki vodyu ,oa blls tqMs reke 

fu;eksa ;Fkk nks Qyuksa ds ;ksxk] vUrj] Xqk.kuQy rFkk HkktQy ds vodyu ds fu;e] 

Ja[kyk fu;e bR;kfn rFkk mfPp"B ,oa fufEu"B ufr ifjorZu fcUnq vkfn dh 

vo/kkj.kkvksa ls lqifjfpr gks Xk;s gSA vodyu dh le> vkidks fofHkUu vkaf“kd 

vo/kkj.kkvksa tSls& lhekUr eku ¼lhekUr mi;ksfXrk] lhekUr mRikndrk] lhekUr ykxr] 

lhekUr vk; vkfn½] ek¡X dh yksp] iwfrZ dh yksp vkfn dks le>us esa lgk;d gksXkhA QeZ 

ds lUrqyu dk fo“ys"k.k mfPp"B ,oa fufEu"B dh lgk;rk ls fd;k tkrk gSA 

3-14 vH;kl iz”u 

¼1½ fjDr LFkku dks Hkfj;sA 

¼d½ izFke vodyt Qyu ds ------------------- dks O;DRk djrk gSA ¼mHkkj@<ky½ 

¼[k½ vodyt Qyu ds ----------------- eku dks n“kkZrk gSA ¼lhekUr@vkSlr½ 

¼Xk½ vodyt Qyu esa ----------------- dks n“kkZrk gSA ¼ifjorZu dh ek=k@ifjorZu dh nj½ 

¼?k½ ckj&ckj vodyu djus ls vodyt dh --------------- c<rh gSA ¼dksfV@?kkr½ 

¼³½ mfPp"B fcUnq Qyu ds ------------ fcUnqvksa esa loksZPp gksrk gSA ¼lHkh@vkl& ikl ds½ 



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

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

¼p½ ufr ifjorZu fcUnq ij Li“kZ js[kk Qyu dks ------------------ gSaA 

¼Li“kZ djrh gS@nks HkkXksa esa ckVrh gS½ 

¼2½ fuEu dFkuksa esa lR; ,oa vlR; dks fpfàr dhft;sA 

¼d½ fdlh ,d ?kkrh; Qyu dk izFke dksfV dk vodyt ,d vpj jkf“k gksrh gSA 

¼lR;@vlR;½ 

¼[k½ Qyu ds dsoy lrr~ HkkX ij vodyu lEHko gSaA ¼lR;@vlR;½ 

¼X½ ufr ifjorZu fcUnq ij Qyu dh <ky fLFkj jgrh gSA ¼lR;@vlR;½ 

¼?k½ pje fcUnqvksa ij Qyu dh Li“kZ js[kk dh <ky “kwU; gksrh gSA¼lR;@vlR;½ 

¼³½ fdlh fn;s gq;s Qyu esa ,d ls vf/kd pje eku izkIr gks ldrs gSA 

¼lR;@vlR;½ 

¼p½ nks Qyuksa ds ;ksxQy dk vodyt bu Qyuksa ds vyx&2 vodytksa ds Xkq.kuQy 

ds cjkcj gksrk gSSA ¼lR;@vlR;½ 

3-15 vH;kl iz“uksa ds mRrj 

¼1½ ¼d½ <ky]     ¼[k½ lhekUr    ¼Xk½ ifjorZu dh nj  ¼?k½ dksfV   ¼³½ vkl ikl ds   

¼p½ nks HkkXksa esa cWkVrhA 

¼2½ ¼d½ lR;     ¼[k½ lR;     ¼X½ vlR;     ¼?k½ lR;   ¼³½ lR;  

¼p½ vlR;A 

3-16 Lkgk;d XkzUFk  

1- feJ] ts-ih-] Xkf.krh; vFkZ”kkL=] lfgR;Hkou ifCyds”kuA 

���������������� � �	
���
���
��������������������
�����������
��
�����
�����
�� 

3- vXkzoky] Mh-vkj-( Xkf.krh; vFkZ”kkL=] o`Unk ifCyds”kUlA 

4- esgrk] ch-lh- ,oa enukuh] th-,e-ds( vFkZ”kkL= esa izkjfEHkd Xkf.kr( y{ehukjk;.k 

vXkzokyifCyds”kUlA

�������������������������	�
����� ���������	
�������
����	����	��������������	
��	��� 

6- Mk0 ,l-,u- yky] Mk0 ,l-ds- prqosZnh ,oa Mk0 ,l- ds- yky( vkfFkZd fo”ys’k.k dh 

rduhdh( f”ko ifCyds”kUlA 
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3-17 lUnHkZ XkzUFk 

1- egs”k pUnz( esgjks=k] izdk”k ukjk;.k( vFkZ”kkL=h; Xf.kr( mRrj izns”k fgUnh XzaFk 

vdkneh] y[kuÅA 

��������
� �� � ���������	
����������	��	
�������
����	����  

����������
��� 	����������	
���������	�������
����	
����
�	�����
���� � ���� ���
� 

����	���� ����������� 	�� ������������������������������	
�����
����	
���

��!

�"#������$�����������
�� 

3-18 fucU/kkRed iz”u 

¼1½ fuEu Qyuksa ds izFke dksfV ds vodyt Kkr dhft;sA 

¼d½ �Z�   ¼[k½ �"Z�1� ¼X½ 0
��

&
�

  ¼?k½ 4�1 ( 1
�   ¼³½ 

0
� �
� ( ���E�1 

¼p½ &�1 ( �*�� ( ��1�  ¼N½ 
√[
["0 

¼2½  fuEu Qyuksa ds fy;s � ds os eku Kkr djsa ftu ij Qyu ds mfPp"B ;k fufEu"B 

eku izkIr gksxssA Qyu ds mfPp"B rFkk fufEu"B eku Hkh Kkr djsaA 

¼d½ � � ��E ( P
1 �1 � �� ( � 

¼[k½ � � F�&�1 � �* 
¼X½  � � �� � 0

� 

¼3½ fn;s gq;s Qyu dh odzh;rk dh tk¡p dhft, ,oa ufr ifjorZu fcUnq Hkh Kkr djsaA 

¼;fn gks rks½ 

¼d½ � � �E2�1 ( �" ¼[k½ � ��� ��
N ( 
�� 

¼Xk½ � � 0
E �E � 0

�� ( 
�� � �
 
¼4½ fdlh ,dkf/kdkjh QeZ dk ek¡Xk Qyu � � 
" � "��; rFkk ykxr Qyu 

� � "��;E � �"!�;1 ( �
�!�; gS rks QeZ dk ykHk vf/kdre djus okyk ewY; 

rFkk mRiknu Lrj ,oa vf/kdre ykHk Kkr dhft,A 
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bdkbZ 4% y?kqxq.kdh; ,oa vkaf“kd vodyu 
 
bdkbZ lajpuk 
 
4-1  izLrkouk 
4-2  mnns“; 
4-3   y?kqXkq.kdh; Qyuksas dk vodyu 

4-3-1  pj ?kkarkdh Qyuksa dk vodyu 
4-3-2  Jà[kyk fu;e dk mi;ksxk  

4-4  vkaf“kd vodyu 
 4-4-1 vkaf“kd vodyt 
 4-4-2 mPpdksfV vkaf“kd vodyt 
 4-4-3 f}pjh; Qyuksa ds mfPp"B ,oa fufEu"B 
4-5  lekax Qyu 
 4-5-1 jSf[kd lekaxk Qyuksa ds Xkq.k 
4-6  iw.kZ vodyu 
4-7 cfU/kr vfreku 
4-8  vkfFkZd vuqiz;ksx 
 4-8-1 vkMh ek¡Xk yksp 
 4-8-2 miHkksDrk O;ogkj 
 4-8-3 odz ds urksnj@mUurksnj gksus dh “krZs 
 4-8-4 mRiknu dk fl)kUr 
 4-8-5 foHksnkRed ,dkf/kdkj 
 4-8-6 vYikf/kdkj 
4-9 vH;kl iz“u 
4-10 vH;kl iz“uksa ds mRrj 
4-11 lkjak“k 
4-12 “kCnkoyh 
4-13 lgk;d xzUFk 
4-14 lUnHkZ xzzUFk 
4-15 fucU/kkRed iz“u
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4-1 izLrkouk 
fiNyh bdkbZ esa geus ,d pjh; Qyuksa ds vodyu dk v/;;u fd;k gSA bl bdkbZ 

eas ge mlh dze dks vkXs c<+krs gq, ,d pjh; y?kqXkq.kdh; Qyuksa ds vodyu dh 

izfdz;k o fu;eksa dk v/;;u djsxsasA blds lkFk gh cgqpjh; Qyuksa ds vkaf“kd o iw.kZ 

vodyu] bu Qyuksa ds fujis{k vf/kdre@U;wure] izfrcaf/kr vf/kdre@U;wure rFkk 

,d pj ds lkis{k Qyu vf/kdre  RkFkk nwljs pj ds lkis{k U;wure gksus tSlh fof“k"V 

fLFkfr vkfn dk v/;;u djsxsasA 

vkaf“kd vodyu dh lgk;rk ls ,d cgqpjh; Qyu ij ,d fof“k"V Lora= pj 

¼dkjd½ ds iM+us okys izHkkoksa dh Xk.kuk dh tkrh gSA vusd LoRka= pjksa esa ls fdlh ,d 

pj dk izHkko ns[kus ds fy, vU; lHkh Lora= pjksa dks fLFkj j[kk tkrk gSA tc lHkh 

Lora= pj ifjorZu“khy gksrs gaS rks iw.kZ vodyu dh X.kuk gksrh gS tks lHkh Lora= pjksa 

ds ifjofrZr gksus dh fLFkfr esa Qyu ij iM+us okys dqy izHkkoksa dks Li"V djrk gSA 

 ,d cgqpjh; Qyu dks izHkkfor djus okys pjksa dh lhek dk fu/kkZj.k ;fn fdlh ckg~; 

dkjd }kjk vFkok ckg~; :Ik ls gks jgk gks rks izfrcaf/kr vf/kdre@U;wure dh lgk;rk 

ls Qyu dk loksZRd"̀V eku Kkr fd;k tk ldrk gSA izLrqr bdkbZ esa mDr Xf.krh; 

fof/k;ksa dk vFkZ“kkL= esa vuqiz;ksx djds miHkksDrk O;ogkj] mRiknu ds fl)kUr] QeZ ds 

fl)kUr vkfn dh Xkf.krh; vk[;k rFkk iqf"V dk Hkh v/;;u fd;k tk;sXkkA 

4-2 mn~ns”; 

bl bdkbZ dk mn~ns”; fo|kfFkZ;ksa dks y?kqxq.kdh; Qyuksa ds vodyu dh izfdz;k rFkk 

fu;eksa ls ifjfpr rFkk cgqpjh; Qyuksa ds vkaf”kd vodyu rFkk iw.kZ vodyu dh 

vo/kkj.kk] izfdz;k rFkk fu;eksa ls ifjfpr djkuk gS rkfd fo|kfFkZZ;ksa esa vFkZ“kkL= ds 

fofHkUu fl)kUrksa dks oSKkfud fof/k ls le>us dh {kerk fodflr gks ldsA lkFk gh 

fo|kfFkZ;ksa esa vFkZ“kkL= ds vUrXkZr vkus okyh ,slh leL;kvksa dk lek/kku <w<+usa dh 

{kerk Hkh fodflr gks( ftu leL;kvksa dk lek/kku mDr Xkf.krh; fof/k;ksa ls izkIr djuk 

lEHko gSA tks fo|kFkhZ Xkf.krh; fof/k;ksa esa ikjaXkr gks tkrs gaS] vFkZ“kkL= dk v/;;u 

muds fy;s vR;Ur ljy cu tkrk gSA 
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4-3 y/kqXkq.kdh; Qyuksa dk vodyu  

;fn � � 4&�*���� � �$ =����rks � dk izFke fl)kUr ls vodyt 

��
�� �� %&'2�) �

$ =8&� ( �*� $ =8��
�

 

�� %&'2�) �
$ =8� 9� ( ��:� $ =8��

�
 

                       ¼pwafd %-.��� � �$ =� ( �$ =�½ 

�������������������������������������������� � %&'2�) �
$ =8� ( $ =8� 9� ( ��:� $ =8��

�
 

�� � %&'2�) �
$ =8� 9� ( ��:
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��� � %&'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&�*�� � ����rks +�+� � ��������gksXkk  
Pkj ?kkrkadh Qyu ds vodyu dk ;g fu;e y/kqXq.kdh; Qyu ds vodyu ds fu;e 

ls Hkh fuXZfer fd;k tk ldrk gSA � � ������dk izfrykse Qyu � � %-.���gksrk gSA 
vr% izfrykse Qyu ds fu;e ls  

��+
+� ���� � +�

+� �
0

+��+� �
0
0�� � � � ��� 
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bls izFke fl}kUr }kjk fuEuor~ izkIr fd;k tk ldrk gSA 

��
�� �

���
�� ���� � %&'2�) ������

��.2 � ��
�

 

 

� %&'
��������2�) ������
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� %&'
�������2�) ������

��� >�� ( �

8
(
�1
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( 9�?
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� %&'
�������2�) ������

�� >�� ( �
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�8
( 9�?
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� �� 
4-3-2 Jà[kyk fu;e dk mi;ksx%  fdlh Hkh pj ?kkarkdh Qyu dk vodyu Jà[kyk 

fu;e dk iz;ksx djds ljyrk ls fd;k tk ldrk gSA ;fn 

� � 4&�*�� � �^���tgk¡ " � =&�* 
rks  

+�
+� �

+
+^ �^ ���+^+� � �^ ���+^+� 

mnkgj.k& ;fn � � ��$�� rks +�+� �
+������8!$ �
+	�$
 �������

+�����$
+�  

� ��$ �������1 � ��1�� �� 
blh izdkj fdlh Hkh y?kqxq.kdh; Qyu dk vodyu Jà[kyk fu;e dh lgk;rk ls 

ljyrk ls fd;k tk ldrk gSA 

;fn   

� � 4&�*�� � $ =8�"���tgk¡ " � =&�* 
Rkks               

+�
+� �

B3C,�^
+^ �� �

+^
+� 
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�
�

" �� �
�"
�� 

mnkgj.k%   ;fn���� � %-.&�1 ( ��*��bldk vodyu djus ds fy;s eku fy;k 

" � �1 ( �� rks  

�"
�� � 
� ( ����� 

rFkk         � � %-. "�� 
��
�" �

����
�" %-. " � �"�� 

vc      
+�
+� �

+�
+^ � %-. " � +^+�  

;k 
+�
+� �

0
	��.E�
 6 �
� ( ����������" ,oa +^+�� dk eku  j[kus ij�� 

;fn vk/kkj dksbZ vpj � gks %& 

� � 4&�*�� � �������rks y/kqxq.kd lafdz;k rFkk Jà[kyk fu;e dk iz;ksx djds gesa 

izkIr gksrk gSS&  

                %-.� � � 

��
�� � ���$ =8� 

blh izdkj y/kqxq.kdh; Qyuksa ds lUnHkZ esa ;fn& 

� � 4&�*�� � $ =7��  rks 

��
�� �

�

��$ =8� 

mnkgj.k%&    ;fn �� � �I"�  rks 
��
�� � ����

I"�� %-. � 

mnkgj.k    ;fn�� � $ =��  rks +�+� �
0

��B3C,I  
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4-4 vkaf”kd vodyu  

 vHkh rd ge yksXksa us ,d pjh; Qyu vFkkZr ,sls Qyuksa dk v/;;u fd;k gS tks 

dsoy ,d LorU= pj ij fuHkZj djrs gaS] Qyr% ,d gh LorU= pj esa ifjoRkZuksa ds }kjk 

Qyu esa gksus okys ifjoRkZuksa dh O;k[;k dj ikuk lEHko FkkA blhfy;s vHkh rd geus 

vodyu ds ftu fu;eksa dk v/;;u fd;k os ,d gh LorU= pj okys Qyuksa ds fy;s 

mi;ksxh gSa fdUrq vusd Qyu ,sls gksrs gSa tks ,d ls vf/kd LorU= Pkjksa ij fuHkZj djrs 

gSa( ftUgas cgqpjh; Qyu dgrs gaSA ftuds fo"k; esa ge bdkbZ&2 esa v/;;u dj pqds gSaA 

,sls Qyuksa esa gksus okys ifjorZu fdlh ,d ;k vusd LorU= pjksa esa gksus okys ifjorZu 

ds ifj.kke gksrs gSaA fdlh ,d fof“k"V LorU= pj ij Qyu dh vkfJrrk dk vkdyu 

djus ds fy;s ;g vko“;d gksXk fd vU; LorU= pjksa esa ml le; dksbZ ifjorZu u gks] 

vFkkZr os fLFkj jgas] vkfJrrk ds bl lEcU/k dk vkdyu vkaf“kd vodyu ds }kjk 

fd;k tkrk gS D;ksafd vodyu dh ;g izfdz;k Qyu esa gksus okys ifjorZu dh vkaf“kd 

O;k[;k djrh gSA  

4-4-1 vkaf”kd vodyt%& ekuk dksbZ Qyu � � 4&�0�144 �I*��Tkgk¡ ���� �
�	
	4 ��� ijLij ,d nwljh ls LorU= pj gSa] vr% ;fn dsoy LorU= pj �0 esa 
#�0 ifjorZu gksrk gS rks vU; LorU= pjksa �1:�:�:��/ ij bldk izHkko ugh iMsXk 

vkSj os fLFkj jgsXksaA rFkk bl dkj.k Qyu������esa gksus okyk ifjorZu����#�������0��esa gq;s 
ifjorZu���#�0 dk ifj.kke gksXkkA bu vUrjksa ds HkktQy dks ge fuEu izdkj fy[k 

ldrs gSA 

;�
;�0 ������

4&��0 ( #�0	 �144 � � �/*� 4��0�144 �/�
#�0  

;fn #�0 dh “kwU;ksUeq[kh lhek yks rks gesa �0 ds lkis{k �dk vkaf“kd vodyt izkIr 

gksXkkA 

%&'
����)

;�
;�0 ��� %&'����)

��
4&�0 ( #�0	 �1	 �E44 � � �/* � 4��0�144 �/�

#�0 � 
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�
I�
I�0 

Tkks �0 ds lkis{k � dk vkaf“kd vodyt gS vkSj ;g bafXkr djrk gS fd bl le; “ks"k 

lHkh LorU= pj �144 �/ fLFkj gSaA 
blh izdkj Qyu � dk vkaf“kd vodyt �1 ;k �E�;k 4 � � �/ ds lkis{k Hkh 

fudkyk tk ldrk gSA lkekU; :i ls ge bls 
_�
_��  fy[krs gSa tgk¡ � � �	 ;k 
	 ;k 

�	 ;k ��gSA vkaf“kd vodyt dh izfdz;k dks ge fuEu mnkgj.k ls le> ldrs gSA 

mnkgj.k%& � � 4��0	 �1	 �E	 �I��� � �0E�I ( 
�1 �E ( �01��1�E�I  
dk�����0	 �1	 �E	 �I ds lkis{k vkaf“kd vodyu dhft,A 

gy%&  vkaf“kd vodyt Kkr djrs le; ftl LorU= pj ds lkis{k vodyu djuk 

gS mls NksM+dj “ks"k lHkh LorU= pj dks fLFkjkad eku dj O;ogkj djrs gS( rFkk 

vodyu dh  “ks"k izfdz;k ,d pjh; vodyuksa ds tSlh gksrh gSA 

fn;s gq;s Qyu dk  �0 ds lkis{k vkaf“kd vodyt& ;gk¡ vU; LorU= pjksa 

�1	 �E	 �I dks fLFkjkad eku fy;k tk;sXkkA 

I�
I�0 � ��01�I ( " ( 
��0� �1� �E� �I 

fn;s Xk;s Qyu dk �1�ds lkis{k vkaf“kd vodyt&;gk¡ �0	 �E	 �I  dks fLFkjkad eku 

fy;k tk;sXkkA 

I�
I�1 � " ( 
�E ( �01�E��I 

fn;s X;s Qyu dk �E ds lkis{k vkaf“kd vodyt& ;gk¡ ��0�1��I dks fLFkjkad eku 

fy;k tk;sXkkA 

I�
I�E � " ( 
�1 ( �01�1��I 
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fn;s Xk;s Qyu dk �I ds lkis{k vkaf“kd vodyt& ;gk¡ ��0�1��E dks fLFkjkad eku 

fy;k tk;sXkkA 

I�
I�I � �0E ( " ( �01��1��E 

4-4-2 mPp dksfV ds vkaf”kd vodyt%& nks ;k nks ls vf/kd LorU= pjksa ds fdlh Hkh 

Qyu ds fy;s f}rh; ;k mPprj dksfV ds vkaf“kd vodyt fudkys tk ldrs gSA 

mnkgj.k ds fy;s ;fn dksbZ Qyu " � 4J�����K�nks LorU= pjksa dk Qyu gS rks ge 

v/;;u dj pqds gS fd blds izFke dksfV ds nks vkaf“kd vodyt �
_^
_� ;k �"	�
 rFkk 

_^
_� ;k �"	�
� izkIr gksrs gSaA ;fn bu vkaf“kd vodytksa dk iqu% vkaf“kd vodyu dj 

fn;k tk;s rks f}rh; dksfV ds vodyt izkIr gksXs] tks fuEuor~ gksXksA 

 

¼d½ 
_
_� ���9

_^
_�: � _�^

_�� 

 

¼[k½ 
_
_� ���9

_^
_�: � _�^

_�_� 

 

¼X½ 
_
_� ���9

_^
_�: � _�^

_�� 

 

¼?k½ 
_
_� ���9

_^
_�: � _�^

_�_� 

   

;gk¡ ;g /;ku nsa fd [k vkSj ?k f=;d vkaf“kd vodyt dgs tkrs gSa rFkk buesa <gj= esa 

dze cnyus ls ifj.kke vifjofrZr jgrk gSA vFkkZRk 

I1"
I�I� ��� ��

I1"
I�I� 
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nks ls vf/kd pjksa okys Qyuksa ds f}rh; dksfV ds vkaf“kd vodyt Hkh blh izdkj izkIr 

fd;s tk ldrs gSA 

       f}rh; dksfV ds vkaf“kd vodytksa dk iqu% vkaf“kd vodyt djus ij rr̀h; 

dksfV ds vkaf”kd vodyt rFkk blh izdkj mPprj dksfV ds vkaf“kd vodyt izkIr 

fd;s tk ldrs gSaA 

mnkgj.k%&  ;fn " � 4&�	 �*� " � ��1 ( 
��� ( ��1 

rks 
_^
_� � 
�� ( 
�� ( "   rFkk   _�^_�� � 
� 

_^
_� � " ( 
�� ( 
�� rFkk   

_�^
_�� � 
� 

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}pjh; Qyuksa ds mfPp"B ,oa fufEu"B ekuks ds fy;s vko“;d “krsZ fuEu rkfydk esa nh 

gSA 

             “krsZ Qyu " � 4&�	�* ds 

 mfPp"B fufEu"B 

vko“;d _^
_�� � "�rFkk 

_^
_�� � " 

_^
_�� " � "�rFkk 

_^
_�� � " 
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Ik;kZIr “krZ _�^
_�� � "�rFkk 

_�^
_�� � " 

vkSj
_�^
_�� ��

_�^
_��  �

_�^
_�_��

1 

 

_�^
_��  "�rFkk 

_�^
_��  " 

vkSj
_�^
_�� � �

_�^
_��  �

_�^
_�_��

1 

 

mnkgj.k%& ;fn " � 4&�	 �*� " � �1 � �� ( �1 gks rks " ds mfPp"B ,oa 

fufEu"B fcUnq Kkr dhft,A 

gy&             "&�'`1�"�����������^-!!.`1�� 
"&�'`"�.1�����������^�//	`1�� 

"�������`�"�0�� 
mfPp"B ,oa fufEu"B ds fy;s vko“;d “krZ&  

"� ��"� � " 

� � � � "���rFkk �� � 
� � "	����dks gy djus ij � � " rFkk � � " 
Qyr% " � "	 vFkkZr ewy fcUnqA 

Ik;kZIr “krZ 

I1"
I�1 � "	����

I1"
I�1 � 
  " 

rFkk        
_�^
_��� 

_�^
_�� � 
 6 
 � � 

vkSj         �
_�^
_�_��

1 � � 

vr%       
_�^
_��� 

_�^
_��  �

_�^
_�_��

1    vr% Qyu esa ,d gh fcUnq fufEu"B gSA 

4-5 lekax Qyu 

fdlh Qyu dks � ?kkr dk lekax Qyu dgk tk;sXkk ;fn Qyu ds leLr LorU= pjksa 

esa  ��dk Xkq.kk djus  ij Qyu dk eku  �a Xkquk ifjofrZr gks tk;sA vFkkZr 

;fn  4&���0	 ��1	 44 ��/* � �a �4&��0	 �1	 44 �/* 
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Rkks Qyu 4&��0	 �1	 44 �/* � ?kkr dk lekax Qyu gSA 

mnkgj.k%& Qyu " � 4&�	 �*���" � 7��.12��.���
	�"�
  dh lekaxrk dk ijh{k.k 

dhft, rFkk lekaxrk dh dksfV crkb;sA 

gy&   4&��	 ��* � 7	��
�.12&��'&��'.�	��
�
	��"��
  

������
�1�����1 ( 
��� ( ��1�

��� � ��  

������
������1 ( 
��� ( ��1�

�� � ��  

� ���4�&�	�* 
vr% fn;k Xk;k Qyu lekaxk gS rFkk lekaxrk dh dksfV <�=�gSA 

4-5-1 jSf[kd lekax Qyuksa ds Xkq.k%&  ,d ?kkr ds lekaxk Qyu dks jSf[kd lekax 

Qyu dgrs gSA ftlds xqq.k fuEuor~ gSA 

&�*���jSf[kd lekaxk Qyu " � 4��	 �� dks " � ��=���� 
vFkok " � �� ����� Hkh fy[k ldrs gS tgkW = rFkk � ,d pjh; Qyu gSA 

pw¡fd    4&��	��* � ���4��	�� 
;fn    � � 0

� ysa rks 

      4 90� �	 0� �: � 0
� �4&�	�* 

;k    4 9�	��� ��: � 0
� �4��	�� 

;k   ��= 9��: �� 0� �4��	 �� 
;k    4&�	 �* � ��=���� 
blh izdkj ge fn[kk ldrs gS fd 4&�	�* � �� � 9��: 
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����  jSf[kd lekax Qyu " � 4��	 �� ds vkaf“kd vodyt 
b^
b� rFkk���

b^
b� LorU= 

pjksa ��	 �� ds vuqikr ds Qyu gksrs gSaA 

" � 4&�	 �* � ��=���� 
L"
L� � �� L

L� M= 9�
�:N( = 9�

�:� 

� � 9��: =( 9��:( =����   tks fd �
�
�� dk Qyu gSA 

blh izdkj 
b^
b� � =( 9��:� tks ��� dk ,d Qyu gSA 

����� jSf[kd lekax Qyu ds vkaf“kd vodytksa esa laXkr pj ls xqq.kk dj ds ;ksxk 

djus ij ogh Qyu izkIr gksrk gSA vFkkZr 

" � 4&�	�* � ����� L"
L� ( ����� L"

L� 

ftls vk;yj izes; ;k ekax izes; Hkh dgrs gSaA 

xqq.k � rFkk xq.k ��� ls 

" � ��=���� rFkk 
b^
b� � �

�
� �=( 9��:( =����� 

,oa 
b^
b� � =( 9��:�  rks 

�� �L"
L� ( �� L"

L� � �� O��
� �=

( 9�
�:( = 9�

�:P ( ��=( 9�
�: 

���������������
���������������� �����=( 9�

�:( ��= 9�
�:( �=( 9�

�: 
� " 

4-6 iw.kZ vodyu 

tc fdlh cgqpjh; Qyu ds lHkh pj ,d gh le; esa ifjorZu“khy gksa rks leLr 

LorU= pjksa esa ifjorZu ds ifj.kke Lo:i Qyu esa gkus okys ifjorZu dks iw.kZ vodyu 
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}kjk Kkr fd;k tkrk gSA ;fn dksbZz Qyu " � 4��	�� esa � rFkk � ,d lkFk 

ifjofrZr gks rks " esa ifjorZu& 
�" � I"

I� ��� ( I"
I� ��� 

Tkks Qyu " dk iw.kZ vodyu gSaaaaA 

Qyuksa ds ;ksxk] vUrj] Xkq.kuQy rFkk HkktQy ls izkIr Qyuksa ds Qyu dk iw.kZ 

vodyu ,sls lUnHkkZs esa lkekU; vodyuksa ds fu;eksa ds vuq:i gh fd;k tkrk gSA 

mnkgj.k%&    ;fn " � &�1 ( �*�
� � �1� rks 

�" � &
� � �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 ge Qyuksa ds LorU= vfrekuksa ¼mfPp"B rFkk fufEu"B ½ dh Xk.kuk fof/k dk 

v/;;u dj pqqds gSa fdUrq vusd lUnHkksZ esa fdlh Qyu dks ,d nh gqbZ “krZ ;k cU/ku 

ls ca/k dj mfPp"B rFkk fufEu"B eku /kkj.k djus dh fLFkfr gksrh gSA ,sls l“krZ ;k 

cfU/kr mfPp"B rFkk fufEu"B dks Kkr djus dh fof/k dks <ysxSzsUt=� us fodflr fd;k 

FkkA bl fof/k dks fuEu mnkgj.k ls le> ldrs gaSA 

mnkgj.k%& ;fn Qyu � � 4��0��1� ,oa izfrcU/k " � =&�0��1*��0��0 (
�1��1 � ��gS rks bl izfrcU/k ls cfU/kr djds Qyu ds mfPp"B@ fufEu"B eku Kkr 

dhft;sA  

gy%  fn;s gq;s Qyu ds  izfrcfU/kr vf/kdre gsrq ySaXkSUt Qyu 

Q � 4 &�0��1*( R&� � �0��0 � �1��1* 
izfrcfU/kr mfPp"B@ fufEu"B dh 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 gsrq lhekafdr gsfl;u lkjf.kd S � " 

��� fufEu"B gsrq lhekafdr gsfl;u lkjf.kd S  " 

tgkW      

5S5 � 

           mijksDRk mnkgj.k esa �������������"0 � ��  
"1 � �
 

 ��Q00� � 
	�������������Q01 � ��	 ����������Q10 � ��	�������Q11 � " 
vr% lkjf.kd S 

5S5 � 

 

 

 

� 

 

 

 "����������� � "0� ������������� "1    
�"��������������Q00����������������Q01� 
�"1������������Q10����������������Q11� 

  

"������������� � �������������� ��
�    

������������������
����������������� � � 

���
���������� � ����������������������" 

  


�������� � ����������������" 

"�����������������������������
    

��������������
���������� � �  
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� "� 	
�" � &��*&��*
� �"	��" � &��*&
*
( 
�&�*&��*
� &
*&
*� 

� " � �&
*( 
&��� �* 
� �
 � �"�������� � ��
� � " 

vr% �0 � 0
1  rFkk �1 � N

I ij Qyu nh XkbZ “krZ ls cfU/kr gksdj mfPp"B eku nsXkkA 

mnkgj.k%& ;fn Qyu � � 4&�0�1*�� � �01�0�1 rFkk “krZ " �
=&�0�1*� �0 ( 
�1 � �� rks bl “krZ ;k cU/ku ls cU/k dj Qyu ds vfreku Kkr 

djsaA 

gy&  ySXkszUt Qyu Q � fn;k gqvk Qyu (R ¼nh gqbZ “krZ½ 

;gk¡ Q � �01��0�1 ( R�� � �0 � 
�1� 
vfrekuksa ds fy;s vko“;d “krsZ  

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��::::::::::::����� 
 

��� rFkk &��* ls         


�0 � �1 � ��0
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;k      

  

 

�1� dk eku ����� esa j[kus ij 

� � �0 ( 
�����0


� 

;k  6�0 � � 
     �0 � E

Y ��
0
1��� 

vr% �1 �� N
�

�

1 ��
N
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i;kZIr “krZ ;k f}rh; dksfV dh “krZ  

  ,sls lUnHkkZs esa ;fn gsfl;u lkjf.kd �STUU� dk � " rks Qyu dk eku mfPp"B  gksXk 

vkSj ;fn STUU  " rks Qyu dk eku fufEu"B gksXkkA 

4-8 vkfFkZd vuqiz;ksx 

 vkaf“kd vodyu dh lgk;rk ls miHkksDRkk dk O;ogkj]  mRiknd dk O;ogkj] 

vYikf/kdkj] foHksnkRed ,dkf/kdkj]  vkMh ekWXk yksp bR;kfn dk v/;;u fd;k tk 

ldrk gSA  

4-8-1 vkMh ekWXk yksp%  

mnkgj.k%& oLrq � dk ekax Qyu 6� � 
 � "��!� ( "�
�!� 
gks rks !� � 
 rFkk !� � � ij � ds ewY; ds lkis{k � dh vkMh ekax dh yksp 

Kkr dhft,A 

gy%&   � ds ewY; ds lkis{k � dh vkMh ekaxk dh yksp��������������� 

���� ���������bT0bT/ ���
M/
M!   

��0


� �1 
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ekaxk lehdj.k esa��!� ,oa !� ds eku j[kus ij 

6� � 
 � "��&
*( "�
�&�* 
� 
 � "�� ( � � 
�� 

RkFkk  
bT0
bT/ �

b
bT/ �V
 � "���!� ( "�
�!�W"�
�� 

  ��� � ���"�
� 6 I
1�I�Y � "����� 

uksV% vkMh ekaxk yksp /kukRed gksus ij oLrq,a LFkkukiUu gksrh gSa vkSj _.kkRed gksus 

ij iwjd gksrh gSA 

4-8-2 miHkksDRkk O;ogkj%&  

mnkgj.k%& mi;ksfXrk Qyu � � ���ds fy;s � vkSj ��ds fy;s lhekUr mi;ksfXkrk 

Kkr dhft,A  

gy%  

��� �
be
b� � � RkFkk ��� �

be
b� � � 

mnkgj.k%&  miHkksDRkk Qyu�� � �1 ( ��� ( 
�1 ds fy;s lhekUr izfrLFkkiu nj 

Qyu Kkr dhft, rFkk � � � ,oa � � 
 ij lhekUr izfrLFkkiu dh nj Kkr 

dhft,A  

gy%  fn;k gS � � �1 ( ��� ( 
�1 
rVLFkrk odz ds ,d fcUnq ls nwljs fcUnq ij tkus esa dqy mi;ksfXkrk esa ifjorZu 

�� � " 
 �� � be

b� � ��� ( be
b� � ��� 

vc 
be
b� � 
� ( �� 

rFkk   
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 

� �
��

�

 

mnkgj.k% ;fn miHkksDrk dk mi;ksfXkrk Qyu � � �1 ( ��� gks rFkk oLrq �� dh 

dher !� � �	 oLrq � dh dher !� � � 
vkSj mldh vk; 140 gks rks � rFkk � dh og ek=k Kkr dhft, ftl ij miHkksDRkk 

dh larqf"V vf/kdre gksA 

gy%  fn;k gS !� � �	 !� � � rFkk vk; 5 � ��" 
vr% izfrcU/ku Qyu gksXkk& �� ( �� � ��" 
fn;s gq;s mi;ksfXkrk Qyu�� � �1 ( ��� dks bl izfrcU/k ls cU?k dj vf/kdre 

djus gsrq ySXkzsUt Qyu& 

Q � �1 ( ��� ( R&��" � �� � ��* 
blds vf/kdrehdj.k gsrq vko“;d “krsZ  

¼d½   
bc
b� � " � 
� ( �� � �R � " 

;k  
1�.E�

I � R ������� �� &�* 
¼[k½  

bc
b� � " � �� � ��R � " 

;k     
E�
N � R ��������� &��* 

  Lkehdj.k &�*� ,oa &��* ls  


� ( ��
�

�
��
�

 

;k   �"� ( ��� � �
� 

;k    �
� � ���� 
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;k 

 

¼Xk½  
bc
bd � " � ��" � �� ( �� ��&���* 

Lkehdj.k&  &���* esa � � 0N
1 � j[kus ij���" � �1� 0N1 � ( �� 

��� � ��" 
� � ��"

��
� � 

rFkk  � � 0N
1 � � � ��" 

vr% � � �"�rFkk  � � � 
lUrqf"V vf/kdrehdj.k gsrq f}rh; dze dh “krZ 5S5 � " gksuh pkfg,A blds fy;s 

L1Q
L�1 � 
	�����

L1Q
L�L� � � 

L1Q
L�1 � 
	�����

L1Q
L�L� � � 

vRk%   

5S5 � 

 

 

� 

 

 

� " � �&���*� �&�
 � �"* 
vr% � � �"� rFkk � � � ij 

� � ��



� 

 

"������������� � �������������� ����    

������������������
����������������������� 
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��" � �" � ��" � " nh Xk;h vk; lhek ls izfrcfU/kr gksdj miHkksDRkk dh 

larqf"V vf/kdre gksXkhA 

4-8-3  odz ds urksnj@mUurksnj gksus dh “krsZ 
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iqu% lehdj.k &�* rFkk &��*� ls  
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mnkgj.k% Qyu 

" �
4&�	�*���1�1 � �	 tgk¡ �	�  " rFkk � vpj gSA dk ijh{k.k dhft, fd D;k 

;g Qyu rVLFkrk odz gks ldrk gS\ 

gy%  ;gk¡ �1 � � � �1�

� ��

�� � " � 
� 

;k                 
+�
+� � �

�
� � " 

rFkk 
+��
+�� � �

�"���������'/
��'!

�� � �
�"���������!

��/

��  

� �
�1 ( �1

�E �
�

�E � " 

vFkkZr fn;k X;k Qyu ewy fcUnq ds izfr urksnj gS vr% fn;k Xk;k Qyu rVLFkrk odz 

ugha gks ldrk gSA 

4-8-4 mRiknu dk fl}kUr%&  vkXkrksas dh lhekUr mRikndrk] 

¼d½  mRiknu dk lUrqyu] lhekUr rduhdh izfrLFkkiu nj] rFkk leksRikn odz dh ewy 

fcUnq ds izfr mUUkrksnjrk vkfn Bhd blh izdkj Kkr dh tkrh gS tSls miHkksDrk 

O;ogkj esa v/;;u fd;k gSaA 

��%�� � ���[�
��f

�

I� I�X
I� I�X ��

�[
�f 
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¼[k½  mRiknu dh yksp%  ;fn mRiknu dh ek=k ; � 4�Y	Z� tgk¡ Y Je rFkk � 

iw¡th dh ek=k gS rks 

Je ds lkis{k mRiknu yksp ���
_K
_g ������

g
K����;k 

12

13
2

3

 ;k 
Wh3
6h3 

Ikw¡th ds lkis{k mRiknu yksp ���
_K
_H ������

H
K����;k 

12

14
2

4

 ;k 
Wh4
6h4 

¼Xk½  dkWc&MXkyl mRiknu Qyu %&  

��� ; � -&g�i'
K � �Y��j ,d lekax mRiknu Qyu gksrk gS ftldh lekaxrk dh 

dksfV �> ([� gksrh gSA  [fo|kFkhZ bldk lR;kiu Lo;a djsa]   

���� ;fn > ([  � rks ′iSekus dk o/kZeku izfrQy′( ;fn > ([ � � rks ′iSeku 

dk fLFkj izfrQy′ rFkk ;fn  > ([ � � rks iSekus dk àkleku izfrQy izkIr gksrk 

gSA [fo|kFkhZ Lo;a ijh{k.k djsa]   

&���*� dkWc&MXkyl mRiknu Qyu ls izkIr leksRikn lnSo ewy fcUnq ds izfr mUurksnj 

gksrs gSA 

; � �Y� �j 
LkeksRiknd odz ds lHkh fcUnqvksa ij mRiknu Lrj leku gksrk 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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Y1  "� 

vr% dkc MXkyl ls izkIr leksRiknd odz ewy fcUnq ds izfr lnSo mUurksnj gksrs gSA  

uksV%& fjt js[kk;sa leksRikn odzksa ds ml HkkXk dks js[kkafdr djrh gS tks ewy fcUnq ds 

izfr mUurksnj gksrk gSA vFkkZr blds fdlh Hkh fcUnq ij mRiknu rduhdh lhek ds 

vUnj gksXkkA 

&�Q*� bl Qyu dh lhekUr mRikndrk;sa ��g � �K
g � RkFkk ��i � jK

i  ,oa 

mRiknu yksap Je ds lkis{k �> rFkk iw¡th ds lkis{k � [ gksrh gSA [fo|kFkhZ bldk 

lR;kiu Lo;a djsa]  

&Q*�� dkWc&MXkyl mRiknu Qyu esa tc > ([ � � gksrk gS rks ;g ,d jSf[kd 

lekax Qyu gksrk gS vkSj ;ksx izes; dk ikyu djrk gS( vFkkZr~ 
_K
_g � Y (

_K
_i �Z � ; 

[fo|kFkhZ Lo;a ijh{k.k djsasa] tks izfrf"Br vFkZ”kkL=  d forj.k fl}kUr dh iqf"V djrk 

gS] ftlds vuqlkj mRiknu ds dkj.kksa��dks mudh lhekar mRikndrk ds vuqlkj 

ikfjrksf"kd ckWVus ls lEiw.kZ mRiknu forfjr  gks tkrk gSA 

&Q�*��izkfrLFkkiu dh yksp vkSj dkWc&MXkyl mRiknu Qyu 

��izkfrLFkkiu dh yksp L � +	5
3

�	

5

3



+	63
65


�	
63
65



�

+	5
3

�	

5

3



+	WLkl
�WLkl 

7 LkUrqyu ��#% � h3
h5 RkFkk ��#% � Wh3

Wh5   

vr%        >�
+	5
3

���	

5

3



+	763
765


�	
763
765



 

vc��g � �K
g  rFkk ��i � jK

i  izfrLFkkfir djus ij 
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L � ��ZY���
Z
Y�

>�[���ZY��>�[� �ZY��
 

� � 

dkWc&MXkyl mRiknu Qyu ds fy;s izfrLFkkiu dh yksp lnSo ��� gksrh gSA 

&Q��*�����dkWc&MXkyl mRiknu Qyu dk foLrkj iFk ,d lh/kh js[kk gksrk gSaA 

  foLrkj iFk lh/kh js[kk gksus ds fy,  

¼Lkadsr ; � 6Y�Zj vkSj ykxr js[kk �g� Y ( �i �Z � E� vkSj mRiknu ds 

larqyu gsrq ykxr izfrcfU/kr mRiknu vf/kdrehdj.k dh n`f"V ls ySXkzsUt Qyu 

Q � 6Y�Zj ( R&� � �g� Y ( �i �Z* 
ij vko“;d “krksZ ds }kjk 

�T
g�h3 �

jT
i�h5 

i
i �

jh3
�h5 � vpj     

      vr% dkWc&MXkyl mRiknu Qyu dk foLrkj iFk ,d lh/kh js[kk gksXkk D;ksafd 

vkXrksa dk vuqikr fLFkj cuk jgrk gSA 

4-8-5 foHksnkRed ,dkf/kdkj%& ,d foHksnkRed ,dkf/kdkjh dk ykxr Qyu � � 4�;� 
tks ;� ek=k �� ewY; ij fodz; djrk gS tgkW � � �	
	�	� � � � � cktkjksa dh 

la[;k gSA  

vr% mRiknu ; � \;�  
rFkk  � � \�� � \�� �;� 
ykHk &�* � vk; &�*� ykxr ��� 
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dqy ykHk vf/kdre gksus dh vko“;d “krsZ        

L�
L;� � " � 

L
L;� &\��*� L

L;� � &�*� L;
L;� � " 

� ���� ��E � "� 
����������������������������������������������������  ��� � �E 

vFkkZr ��� � ��1 � ������/ � �E 

   ,d ,dkf/kdkjh ds fy, Hkkjr esa mlds mRiknu � ds fy;s ekax Qyu �0 �
�" � "��;0 RkFkk usiky esa mlh mRiknu ds fy, ekax Qyu �1 � � � ;1� gS] 
tcfd � dh mRiknu ykxr izfr bdkbZ 
 gS rFkk fLFkj ykxr 100 gS rks larqyu esa 

dqy mRiknu Hkkjr o usiky esa fodz; ewY; RkFkk dqy ykHk dh Xk.kuk dhft,A  

gy%  dqy vk; �� Hkkjr esa vk;(usiky esa vk; 

;k  � � &�" � "��;0*;0 ( &� � ;1*;1 � �";0 � "��;01 ( �;1 � ;11 
YkkXr Qyu � � 
"" ( 
;  tgkW  ; � ;0 ( ;1 
ykHk � � � � E 

� �";0 � "��;01 ( �;1 � ;11 � 
"" � 
��;0 ( ;1�  
YkkHk vf/kdrehdj.k gsrq vko“;d “krZ  

                    
bX
bK� � " � � � 
;1 � 
 � " 

;1 � �
 � 
�� 
; � ;0 ( ;1 � 
 ( 
�� � �"�� 

�0 � �" � "����"� 
� �" � � � � 

�1 � � � 
�� � ��� 
ykHk��� � ��
 ( ��� 6 
�� � �
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 6 �"��� 

� �
 ( ���
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4-8-6 vYikf/kdkj%& vYikf/kdkjh cktkj esa ekax Qyu � � 4�;� rFkk vYikf/kdkfj;ksa 

ds ykxr Qyu �� � 4��;��  
tgkW � � �	
	�	 � � �� � �"  gS rks vYikf/kdkjh cktkj esa nks fLFkfr;kW gks 

ldrh gS% 

&�* tc ,dkf/kdkjh Lora= :i ls O;ogkj djrs gS vFkkZr nwljksa ds fdz;k dyki dks 

utj vankt djrs gSA ,sls esa izR;sd vYikf/kdkjh LorU= :i ls vius ykHk dks 

vf/kdre djrk gS] vFkkZr larqyu dh vko“;d “krZ ij     
bX�
bK8 � " 

b�
K8 � &�� � E�* � "          ¼tgkW �� � � osa vYikf/kdkjh dh dqy vk; 

� �� ;�? 

� ���� � �E�  
rFkk i;kZIr “krZ  

b�X
b8�
� " �  

b
K8 �&��� ��E�* � " 

� �
bWL8
bK8 �

b
K8 �E� 

����  tc vYikf/kdkjh lafU/k dj ys& ,slh fLFkfr esa lHkh vYikf/kdkjh feydj m|ksXk 

ds dqy ykHk dks vf/kdre djsXs ftlds fy, m|ksXk ds dqy ykHk dks izR;sd 

vYikf/kdkjh ds mRiknu ds lkis{k vf/kdre gksuk pkfg;sA ,slh fLFkfr esa larqyu dh 

vko“;d “krZ  
bX
bK8 � " � �

b
K8 �� � @��� 

�tgkW � � �� ;���rFkk  ; ��@;��  
� 

L
;� ���

�
; ���

�;
I;� �

L
;� �@�� � "� 

              � �� ��E� � "    
� �� � �E0 � �E1 � �����E/3� � �" 
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i;kZIr “krZ 
b�X
b8�
� " 

� 
L
;� &�� ��E�* � " 

� 
L
;� ��� � L

;� �E� 
mnkgj.k%& ,d };kf/kdkjh cktkj dk ek¡Xk Qyu ! � �� � "��; rFkk nksuks QeksZ 

ds ykxr Qyu dze“k% �0 � � ( "���;013 rFkk����
���
�1 � ��� ( "���;11 gSa 

larqyu dh fLFkfr esa QeksZ ds mRiknu Lrj rFkk ykHk Kkr dhft,A ;fn ¼A½ QesZ Lora= 

O;ogkj djsaA ¼AA½ 

QesZ lafU/k dj ysA 

gy%  cktkj ek¡Xk Qyu ! � �� � "��; rFkk ; � ;0 ( ;1 QeksZ ds ykxr Qyu 

�0 � � ( "���;013 rFkk����
���
�1 � ��� ( "���;11 gSA 

¼A½ tc QesZ ,d nwljs ls Lora= jgdj viuk viuk ykHk vf/kdre  djrh gSA rks 

�0 � �0 � E0 � &�� � "��;*;0 � &� ( "���;01* 
;k �0 � ��;0 � "���&;0 ( ;1*;0 � � � "���;01 
;k �0 � ��;0 � ��"�;01 � "��;0;1 � � � � � � ����� 
ykHk vf/kdre gksus dh vko“;d “krZ& 

I�
I;0 � " � 

I
I;0 &��;0 � ��"�;01 � "��;0;1 � �* � " 
� �� � 
��;0 � "��;1 � " 

� 
��;0 ( "��;1 � �� � � � � ������ 
blh izdkj �1 � &�� � "��;*;1 � ���� ( "���;11� 
;k �1 � ��;1 � "��;0;1 � "��;11 � � � "���;11 
;k �1 � ��;1 � "��;0;1 � ��
�;11 � ��� � � � � � ����� 
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rFkk 
_X�
_K� � " � 

_
_K� �&��;1 � "��;0;1 � ��
�;11 � ���* � " 

;k �� � "��;0 � 
��;1 � " 
;k "��;0 ( 
��;1 � �� � � � � � &�Q*  

Lkehdj.k ���� rFkk ��Q� dks gy djus ij ;0 � � rFkk ;1 � ��
 rFkk dqy 

mRiknu ; � �"�
  
cktkj ewY; ! � �� � "��&� ( ��
* � !�� 
izFke QeZ dk ykHk& Lkehdj.k ��� esa ;0 rFkk ;1� dk eku j[kus ij �0 � ���
 
rFkk blh izdkj Lkehdj.k ����� esa ;0 rFkk ;1� dk eku j[kus ij �1 � 
��� 
QeksZ dh lhekUr vk; ��0 � ���	�����1 � ��
 
¼AA½ tc nksuks QesZ lafU/k djds m|ksXk dk ykHk vf/kdre djrh gS 

� � � � E tgk¡ E � �0(�1 
;k � � &�� � "��;*; � �� ( "���;01 ( ��� ( "���;11� 
;k � � ��; � "��;1 � "���;01 � "���;11 � 
�� � � � � ��&Q* 
Lak;qDRk ykHk vf/kdrehdj.k dh vko“;d “krZ% 

_X
_K� � "�rFkk 

_X
_K�  

vc 
_X
_K� � "� � 

_
_K� &��; � "��;1 � "���;01 � "���;11 � 
��* � " 

� �� � ; � ���;0 � " 
� ��
��;0 ( ;1 � �� � � � � �����Q�� 

rFkk 
_X
_K� � "� � 

_
_K� &��; � "��;1 � "���;01 � "���;11 � 
��* � "   

� �� � ; � ���;1 � " 
� �;0 ( 
��;1 � �� � � � � ��� �Q��� 

Lkehdj.k �Q�� rFkk �Q��� dks gy djus ij 

;0 � P)
0Z rFkk ;1 � YY

0Z rFkk  ; � 0NY
0Z  
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vc Ik;kZIr “krZ%&�����
_�X
_K�� � " rFkk �����

_�X
_K�� � " 

� �
I

I;0 &�� � ; � ���;0* 
� " � � � ��� � " 

rFkk  

I
I;1 &�� � ; � ���;1* 
� " � � � ��� � " 

Lkehdj.k &Q* esa ;0	 ;1� rFkk ; ds eku j[kus ij 

Lak;qDRk ykHk  � � ���"� 
4-9 vH;kl iz”u 

��� fjDr LFkkuksa dks Hkfj,A 

¼d½ Qyu � � ����dk � dksfV dk vodyt ------------ gksXkA���� ���/�����                          
¼[k½ tc oLrq � ds ewY; esa o`f) gksus ij oLrq � dh ekax c< tk;s rks nksuks oLrq;sa 

,d nwljs dh ------------------ oLrq,a dgyk;sXhA¼iwjd@LFkkukiUu½ 

¼Xk½ dkcW&MXkyl izkfrLFkkiu dh yksp ----------- gksrh gSA ¼bdkbZ@“kwU;½  

¼?k½ ;fn fdlh mRiknu esa lekaxrk dh ?kkr 1-5 gks rks ;g Qyu mRiknu ds ------------ 

gq, izfrQy nsXkkA ¼?kVrs@c<rs½  

¼³½ leksRikn odzksa ,oa le&ykxr js[kkvksa ds Li“kZ fcUnqvksa ds fcUnq iFk dks ---------------- 

dgrs gSA ¼foLrkj iFk@fjt js[kk½ 

¼2½ fuEu dFku esa lR; ,oa vlR; dks fpfàr dhft,A 

¼d½ dkWc&MXkyl mRiknu Qyu dh lekaxrk dh dksfV lnSo bdkbZ gksrh gSA ¼ lR;@ 

vlR; ½ 

¼[k½ iwjd oLrqvksa ds fy;s vkMh ekax dh yksp _.kkRed gksrh gSA ¼lR;@vlR;½ 

¼X½ izfrLFkkiu izHkko lnSo /kukRed gksrk gSA ¼lR;@vlR;½ 

¼?k½ ykHk vf/kdrehdj.k dh vko“;d “krZ ��  �E gSA ¼lR;@vlR;½ 
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¼³½ vkaf“kd vodyu fdlh cgqpjh; Qyu esa lHkh pjksa esa ,d lkFk ifjorZu ds 

ifj.kke Lo:i Qyu esa gksus okys ifjorZu dh nj dks crkrk gSaA ¼lR;@vlR;½ 

4-10 vH;kl iz”uksa ds mRrj%  

¼1½  ¼d½ ��  ¼[k½ LFkkukiUu   ¼Xk½ bdkbZ   ¼?k½ c<rs  ¼M½ foLrkj iFk 

¼2½  ¼d½ vlR;  ¼[k½ lR;  ¼Xk½ vlR;  ¼?k½ vlR; ¼M½ vlR;  

4-11 lkajk”k  

bl bdkbZ ds v/;;u ds Ik“pkr~ vki vakf“kd vodyt iw.kZ vodyu ,oa muds 

vkfFkZd vuqiz;ksx ls lqifjfpr gks Xk;s gSA vFkZ“kkL= esa cgq/kk ,d ls vf/kd pjksa dh 

ckr gksrh gS] tSls] miHkksDrk fl)kUr esa miHkksDrk }kjk nks oLrqvksa ds fofHkUu la;ksxkas dk 

iz;ksxk] mRiknu fl)kUr esa mRiknd }kjk izk;% nks lk/kuksa iw¡th rFkk Je dk iz;ksx ,oa 

ek¡Xk Qyu esa oLrq dh ek¡Xk dk viuh dher ds vykok vU; dbZ pjksa tSls& vk;] :fp 

vkfn ij fuHkZj gksuk bR;kfnA ,sls f}pjh; ;k cgqpjh; fl)kUrksa ds fo“ys"k.k gsrq 

vkaf“kd vodyt ,oa iw.kZ vodyt izkIr djus dh fof/k;k¡ vR;Ur lgk;d fl) gksxssA 

4-12 “kCnkoyh  

foHksnkRed ,dkf/kdkj& tc ,dkf/kdkjh }kjk ,d gh oLrq dh fHkUu cktkjksa esa] tgk¡ 

ek¡Xk dh n“kk;sa fHkUu&fHkUu gksa vyx&vyx dher ij cspk tk;sA 

vYikf/kdkj& cktkj dh ,d fof“k"V n“kk ftlesa dqN fodzsrk gks tks ,d nwljs dh 

yXkHkXk LFkkukiUu oLrq;sa csprs gksA 

lekaxk Qyu& ftu Qyuksa ds lHkh inksa dh ?kkr leku gksA 

vkMh ek¡Xk yksp& tc fdlh oLrq dh ek¡Xk esa ifjorZu dk izfr“kr fdlh nwljh oLrq ds 

ewY; esa ifjorZu ds izfr“kr ds lkis{k fudkyk tk;A 

4-13 Lkgk;d xzzUFk  

1- feJ] ts-ih-] Xkf.krh; vFkZ”kkL=] lfgR; Hkou ifCyds”kuA 

����������	�
��� � ��
����������������������������������������������� ��������
�� 
3-   vxzzoky] Mh-vkj-( Xkf.krh; vFkZ”kkL=] o`Unk ifCyds”kUlA 

4- esgrk] ch-lh- ,oa enukuh] th-,e-ds( vFkZ”kkL= esa izkjfEHkd Xkf.kr(  

y{ehukjk;.k vXkzoky ifCyds”kUl 
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6- Mk0 ,l-,u- yky] Mk0 ,l-ds- prqosZnh ,oa Mk0 ,l- ds- yky( vkfFkZd fo”ys’k.k dh 

rduhfd( f”ko ifCyds”kUlA 

4-14 lUnHkZ XkzUFk  

1- egs”k pUnz( esgjks=k] izdk”k ukjk;.k( vFkZ”kkL=h; Xkf.kr( mRrj izns”k fgUnh XkzaFk 

vdkneh] y[kuÅA 

���������	��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”u1%  ;fn fdlh QeZ dk mRiknu Qyu ; � �ZY1 ( Z1 gks tgk¡  mRiknu esa 

nks lk/kuksa Z rFkk Y dk iz;ksx gks jgk gks rks nksuks lk/kuksa dh lhekUr mRikndrk Kkr 

dhft,A 

iz”u2%  Qyu 6 � �01 � 
�0�1 ( �11 dk izFke ?kkr dk dqy vodyu Kkr 

dhft,A 

iz”u3%  Qyu " � 
�E ( 
�� � ��1�1 ( � es mfPp"B] fufEu"B ,oa dkBh fcUnq 

dk ijh{k.k dhft,A 

iz”u4% Qyu�Y � 4&�	�*� Y � 
�E (3�1 dks lhek �� ( �� � " ls ckW/kdj 

cfU/kr fufEu"B Kkr dhft,A 

iz”u5% fdlh miHkksDrk dk mi;ksfXrk Qyu � � 4&;0	 ;1* � �K�K� 
gSA ;fn oLrq ;0 dh dher � :0 rFkk ;1 dh dher 5 :0 ,oa miHkksDRkk dh vk;10 

:0 gks rks miHkksDRkk }kjk vf/kdre larqf"V gsrq ;0 rFkk ;1 dh miHkksX dh ek=k Kkr 

dhft,A 

iz”u 6% dkWc&MXkyl mRiknu Qyu 6 � �Z�Yj dh lekaxrk dh tkWp dhft,A 

;fn >� "��� rFkk [ � "�
�� gks rks ;g mRiknu Qyu iSekus ds dSls izfrQy dks 
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n”kkZ;sXkA mijksDRk Qyu esa Je �Y� RkFkk iwWt �Z� ds lkis{k mRiknu dh yksp Kkr 

dhft,A 

iz”u7% fdlh ,dkf/kdkjh ,d gh oLrq dks nks fHkUu&fHkUu cktkj esa  fHkUu&fHkUu ewY; 

ij csprk gS ;fn nksuks cktkjksa ds ekax Qyu �0 � 
" � ��0�rFkk �1 � �
" �

"�1 gks vkSj dqy ykxr Qyu �" ( 
"��0 ( �1�� gks rks ,dkf/kdkjh }kjk nksuks 

cktkjksa esa rFkk ewY;] ek=k ,oa ykHk Kkr dhft,A  

iz’u8% fdlh f};kf/kdkjh cktkj esa izpfyr ekax Qyu ,oa ykxr Qyu fuEufyf[kr gSaA  

� � !" � "���;0 ( ;1�� 
                 ���������0 � "��;0   

�1 � "��;1 
;fn nksuks fodzsrk ,d nwljs ls LorU= gksdj fu.kZ; ysa rks nksuks ds ykHk vf/kdrehdj.k 

djus okys ewY; rFkk ek=k,a Kkr dhft,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 rF;ksa ds fo’ys"k.k esa gesa vusadksa ckj lw{e ls O;kid vkSj O;kid ls lw{e dh 

vksj vkuk iM+rk gSA vR;Ur ljy :i esa dqy ykxr ls lhekUr ykxr rFkk dqy vkxe 

ls lhekUr vkxe Kkr djrs gSaA vodyu dk v/;;u djrs le; geus ns[kk fd dqy 

ykxr @ vkxe fn;s gksus ij lhekUr ykxr @ vkxe dk eku Kkr fd;k tk ldrk 

gSA lekdyuu] vodyu dh mYVh izfØ;k gS ftlesa ;fn lhekUr ykxr@vkxe fn;k 

gks rks dqy ykxr@vkxe Kkr fd;k tk ldrk gSA 

5.2   mn~ns”; 

 izLrqr bdkbZ ds v/;;u }kjk ikBd & 

⇒ lekdyuu D;k gS\ 

⇒ vo/kkj.k] fuoZpu rFkk ewy fu;e 

⇒ fofHkUu lekdyuu Kkr djus dh fof/k dh tkudkjh izkIr djsxsas aA 

5-3  lekdyuu vo/kkj.kk 

lekdyuu dh vo/kkj.kk okLro esa blds nks fHkUu y{k.kksa vkSj nks fHkUu iz;ksxksa esa 

fufgr gSA ,d n`f"V esa lekdyu ,d fuf”pr  HkkSfXd vfHkO;fDr (Summation 

expression) dk lhekafdr ewY; gS] tks Xf.krh; fo’ys"k.k esa n`f"VXkspj gksrk gS] 

vkjs[kh; (diagrammatic) 'kCnkoyh esa ,d oØ ds Hkhrj ds {ks=Qy dks O;Dr djrk 

gSA bl n`f"Vdks.k ls lekdyu dks fuf”pr  lekdyu (definite integral) dgrs gSaA 

nwljs n`f"Vdks.k ls lekdyuu vodyu dh mYVh izfØ;k gSA fdlh pj ds Qyu dk 

vodyt mlh pj dk Qyu gksrk gSA ;fn bldk O;qRØe izkr fd;k tk, rks nwljk 

Qyu ,slk izkIr gksrk gS ftudk igyk Qyu vodyt FkkA ;fn vodyt dk vfLrRo 

gS rks nwljk Qyu gh lekdyu gksrk gS vkSj bl n`f"Vdks.k ls lekdyu dks vfuf”pr 

lekdyu dgrs gSaA lekdyu izkIr djus dh izfØ;k dks lekdyuu dgrs gSaA bl 

izdkj lekdyu dh vo/kkj.kk fuf”pr  rFkk vfuf”pr lekdyu esa fufgr gSA 
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5-4   vfuf”pr lekdyuu (Indefinite Integral) 

ge igys vfuf”pr  lekdyuu dks gh ysaA ;fn F(X), X dk ,slks Qyu gks fd 

 
d

F(x) f (x)
dx

=  

Rkks F(X) dks X ds lkis{k izfr vodyt (antiderivative) ;k f(X) dk lekdyu 

dgrs gSa vkSj lkadsfrd :i ls bl izdkj fy[krs gSaA 

 F(x) f (x) dx= ∫        (1) 

leh0 (1) ls iz;qDr ladsrksa dk vFkZ bl izdkj gS & 

(i)  f(X)  lekdyuu fd, tkus okys Qyu dks O;Dr djrk gS bls lekdyuu 

(Integrand) Hkh dgrs gSaA 

(ii)  dX  ;g O;Dr djrk gS fd lekdyuu X ds lkis{k fd;k tk jgk gSA 

(iii)  f  lekdyuu ds fpUg dks O;Dr djrk gS tks vodyu izfØ;k dk foijhr gSA 

(iv)  dX, X dk vody gS vr% f(X) dX dks ewy Qyu F(X) dk vody Hkh dgk 

tk ldrk gSA bl izdkj & 

 d F(x) f (x)dx=  

;k F(x) f (x)dx= ∫  

F(x),f (x) dk X ds lkis{k vfuf”pr  lekdyu gSA ;gk¡ ;g /;ku nsus ;ksX; ckr gS 

fd & 

 
d

f (x)dx f (x)
dx

  =
 ∫  

 pw¡fd vfuf”pr lekdyuu dk dksbZ fuf”pr  vadkRed eku ugha gksrk ¼bldk 

dkj.k ;g gS fd Qyu X ds lkFk ifjofrZr gksrk gS½ blfy, lekdyuu ds lkFk ,d 

fLFkjkad (Constant) C tksM+ nsrs gSa vFkkZr~ & 

 f (x)dx F(x) C  = +
 ∫  
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 C dks j[kus dk dkj.k bl izdkj Hkh le>k tk ldrk gSA 

Qyu 2 2x ,x 3+  vkSj 2x 6+  ij fopkj djsa rks rhuksa dk vodyt 2X gh gSA bl 

izdkj vodyt leku jgrs gq, Hkh Qyu esa fLFkjkad  dh fHkUurk LokfHkd gS] blfy, 

ge lekdyuu ds lkFk fLFkj in tksM+ nsrs gSaA fLFkj in ds tksM+us dh ckr dks 

vkjs[kh; i)fr ls Hkh le>k tk ldrk gS ysfdu ge ;gk¡ mldh t:jr eglwl ugha 

dj jgs gSaA 

5-5   lekdyuu ds dqN fu;e  

ftl izdkj ge vodyu dks dqN fu;eksa dh lgk;rk ls lqfo/kkiwoZd le> ysrs gSa mlh 

izdkj lekdyuu ds Hkh vius dqN fu;e gksrs gSaA ;s fu;e cgqr dqN vodyu ds 

fu;eksa ij fuHkZj djrs gSaA 

(1) ?kkrkad fu;e (Power Rules) 

 geus ns[kk fd ;fn  

 
d

F(x) f (x)
dx

=  rks 

 f (x).dx F(x) C= +∫  

eku ysrs 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 lekdyuu djrs le; X ds ?kkrkad esa ,d tksM+dj u;s 

?kkrkad ls HkkX nsrs gSa vkSj ,d fLFkj in tksM+ nsrs gSaA 

 tSls  
4 1 5

4 x x
x dx c c

4 1 5

+

= + = +
+∫  

fVIi.kh 

;fn Qyu ds lkFk dksbZ fLFkj in dk xqq.kk gks rks lekdyuu djus le; fLFkj in dks 

ckgj ys ysrs gSa tSls & 

 
25x

5x dx 5 x dx c
2

= = +∫ ∫  

(b)  ;fn dsoy fLFkjkad dk lekdyuu djuk gks rks mlds lkFk 1.dx∫  vk tkrk gS 

ftldk lekdyu X gksXkkA 

 
0 1 1

0 x x
1.dx x dx c c

0 1 1

+

= = + = +
+∫ ∫  

  x c= +  

bl izdkj  16dx 16.1 dx 16x c= = +  

(2)  pj/kkrkadh; fu;e (The EXponential Rule) 

 ge tkurs 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 tkurs 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 izdkj nks Qyuksa ds ;ksx vFkok vUrj dk lekdyuu mu Qyuksa ds vyx&vyx 

lekdyu dk ;ksx vFkok vUrj gksrk gSA 

 mnkgj.k% & 

 fuEu Qyuksa dk X ds lkis{k lekdyu Kkr dhft,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 tkurs 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+ +∫  
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 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∫  dks ge ,d nwljs Qyu f (u)du  esa cny ldrs gSa ;fn X dks 

mfpr :i esa u }kjk izfrLFkkfir fd;k tk ldsA ;g fof/k fo”ks’kdj nks Qyuksa ds 
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xq.kuQy dk lekdyu Kkr djus esa mi;ksxh gksrh gSA mgkgj.k }kjk ge bls vklkuh 

ls le> ldrs gSaA 

;fn gesa 2 33x (x 7)dx+  dk eku Kkr djuk gks rks eku ysrs gSa & 3t x 7= +  

;k 2dt 3x dx=  ¼vody (differential) dk iz;ksx djus ij½ bls ge bl :i esa Hkh 

ns[ksa 3t x 7,x= +  ds lkis{k  t  dk vodyt  

 2dt
3x

dx
=  ;k   2dt 3x .dx=  

t dk eku ewy Qyu esa j[kusa ij ¼/;ku jgs dX  dks Hkh dt ds lUnHkZ esa cnyuk iM+rk 

gS½ 

 tdt∫  D;ksafd  23x dx dt=  

 
2 2 2t (x 7)

c
2 2

+
= + =  

blh izdkj ;fn 7
(2 3x) dx+∫  dk eku Kkr djuk gks rks 

 2 3x t+ =  eku ysrs 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 djuk gks rks & 

 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
= +  

mnkgj.k & 

fuEu Qyuksa dk X ds lkis{k lekdyu Kkr dhft, & 

 (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 nksuksa rjQ xqq.kk djus ij½ 

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 dks ,d vU; rjhds ls Hkh gy fd;k tk ldrk gSA 

 2 3
(3x 1)(x x) dx+ +∫  

 5 3 3
(3x 3x x x) dx= + + +∫  vkil esa Xkq.kk djus 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

= + +  

fuEu dks gy dhft, & 

 (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 & 
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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 dkQh izpfyr gSA bldk iz;ksx nks Qyuksa ds xqq.kuQy dk lekdyu Kkr 

djus esa fd;k tkrk gSA ;fn X ds nks Qyu u vkSj v gksa rks ge tkurs gSa fd & 

 d(uv) = udv + vdv (differential ds fu;e ds vuqlkj½ 
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vc udv = d (uv) - vdu 

lekdyu djus ij & 

 udv uv vdu= −∫ ∫  

blh [k.M dks [k.M% lekdyu dgrs gSaA 

[k.M% lekdyu dks lqfo/kkiwoZd fuEu :i esa fy[kk tk ldrk gSA 

 
du

uvdx u vdx .vdx dx
dx

 
= −   

∫ ∫ ∫      (i) 

vFkkZr~ nks Qyuksa ds xq.kuQy dk ledyu 

 = igyk Qyu × nwljs Qyu dk lekdyu � igys Qyu dk vodyt vkSj 

nwljs Qyu ds lekdyu ds xq.kuQy dk lekdyuA 

 ;gk¡ leh0 (1) esa u vkSj v nksuksa X ds Qyu gSaA ;gk¡ ij ,d ckr /;ku nsus 

;ksx; gS fd ge nksuksa Qyuksa esa ls fdlh dks igyk vkSj fdlh dks nwljk Qyu eku 

ldrs gSa ysfdu nwljk Qyu mls gh ekuuk pkfg, ftldk lekdyu lqfo/kkiwoZd Kkr 

fd;k tk ldsA 

mnkgj.k% & 

(1)  fuEu dk eku Kkr dhft, &  

 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 dks nwljk Qyu ekuk rks nwljs fgLls ds lekdyu esa X dh 

?kkr c<+rh tk,XhA X3 dks igyk Qyu eku ysa rks [k.M’k% lekdyu dh fof/k }kjk & 

 3 x 3 x 3 xd
x e dx x e dx x e dx dx

dx

 
= −   

∫ ∫ ∫ ∫  
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   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 dks igyk Qyu ekuuk 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) 

fdlh mfpr fHkUukRed :i okys Qyu esa ;fn va”k dh mPPkre ?kkr] gj dh mPpre 

?kkr ls vf/kd gks rks va”k esa gj dk HkkXk nsdj lekdyu izkIr fd;k tk ldrk gSA 
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mnkgj.k ds rkSj ij 
x 1

x 1

+

−∫  fopkj djsaA ;gk¡ va”k vkSj gj nksuksa esa x dh ?kkr leku 

gS vr% (X+1) esa (X-1) ls HkkXk fd;k tk ldrk 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 fHkUuksa }kjk lekdyu dh jhfr dkQh mi;ksxh gSA ;fn mfpr fHkUu esa gj dh 

?kkr nks ;k nks ls vf/kd gks] rFkk gj dk xq.ku[k.M fd;k tk lds rks ml mfpr fHkUu 

esa ifjofrZr djds mudk lekdyu fd;k tk ldrk gSA 

vkaf”kd fHkUuksa ds ckjs esa oSls rks i;kZIr foospu chtXkf.kr esa feysXkk ysfdu la{ksi esa gesa 

Hkh le> ysuk 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 rjg ds fHkUu dks] ftlesa m rFkk n /ku iw.kZ la[;k,¡ gks vkSj 0 1 0 1, ,.... , ....α α β β  

vpj gksa] ifjes; chth; fHkUu (rational algebraic fraction) dgrs gSaA ,sls 

fHkUukRed O;atd dk lekdyu mls fHkUughu HkkXk vFkkZr~ cgqin (Polynomial) vkSj 

vkaf”kd fHkUuksa esa rksM+dj fd;k tk ldrk gSA chtXkf.kr gesa crkrk gS fd gjsd cgqin 

ds ,d?kkr (linear) vkSj f}?kkr (quadratic) xq.ku[k.M fd, tk ldrs gSaA ;g Hkh 

gks ldrk gS fd dqN xq.ku[k.M dbZ ckj vk, vr% vkaf”kd fHkUuksa ds ckjs esa dqN rF; 

fuEu gSa & 
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(i) ;fn gj esa viqujkoÙ̀k (non-repeated) ,d ?kkr Xkq.ku[k.M (X-a) ds laXkr 

vkaf”kd fHkUu 
A

x − α
 :i esa gksrk gS tSls & 

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 ds r ckj iqujko`r (repeated) xq.ku[k.M (X-b) r ds laXkr r 

vkaf”kd fHkUu dk :i bl izdkj gksrk gS & 

31 2 r

2 3 r

AA A A
....

x b (x b) (x b) (x b)
+ + +

− − − −
tSls 

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 viqujko`Ùk f}?kkr xq.ku[k.M (aX
2
 + bX +c)  ds laXkr vkaf”kd fHkUu 

dk :i & 

 
2

Ar B

ax bx c

+

+ +
  gksrk gS tSls & 

 
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 dss ckj iqujko`Ùk f}?kkr xq.ku[k.M ds laXkr vkaf”kd fHkUu dk :i fuEu gksrk 

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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tSls & 

 
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 ds izek.k dh ;gk¡ vko”;drk ugha gSA gesa bls T;ksa dk R;ksa eku ysuk 

pkfg,A vkaf”kd fHkUuksa dks gy djds A, B, C, D ;k A1, A2, A3 .... bR;kfn dk 

eku Kkr djrs gSa ftlds fy, ge nksuksa i{ksa esa X ds leku ?kkrksa ds xqq.kkadksa dks cjkcj 

djrs gSaA dqN mnkgj.k ysdj ge bls vklkuh ls Li"V dj ldrs gSaA 

 mnkgj.k & 

 (1)  
2

x 5
dx

x 5x 6

+

+ +∫   dk eku Kkr dhft, & 

 gy & 

 ge fHkUu 
2

x 5

x 5x 6

+

+ +
  ij fopkj djsaA gj dk xq.ku[k.M djus 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 lehdj.k ds nk,a i{k (RHS) vkSj ck,a i{k (LHS) esa gj cjkcj gS vr% & 

 x 5 Ax Bx 3A 2B+ = + + +  

;k (X 5) x(A B) (BA 2B)+ = + + +  

nksuksa rjQ X ds xq.kd dks cjkcj djus ij 

 1  =  A + B        (i) 
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iqu% nksuksa rjQ fLFkj inksa dks cjkcj djus ij 

 5 = 3A + 2B        (ii) 

leh0 (i) vkSj (ii) dks ;fn gy djsa ftlds fy, leh0 (1) esa 3 ls Xqq.kk djds bls 

leh0 (ii) esa ls ?kVk;k tk; rks  

 5 = 3A + 2B        (i) 

 3 = 3A ± 3B        (ii) 

 2 = -B or B = -2   

B dk ;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)

+

−∫    dk eku Kkr dhft,A  

gy& 

 
2 2

1 x A B

(1 x) 1 x (1 x)

+
= +

− − −
   [fu;e (ii) ;kn djsa] 

   
2

A(1 x) B

(1 x)

− +
=

−
 

vr%     1 x A Ax B+ = − +  

   Ax A B= − + +  

vc  X ds Xq.kd vkSj fLFkj in dks nksuksa rjQ cjkcj djus ij 

    A 1− =        (i) 
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    A B 1+ =        (ii) 

leh0 (i) rFkk (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    

⇒  lekdyuu] vodyu dh mYVh izfØ;k gSA 

⇒  dekdyu }kjk lhekUr ykxr @ vkxe fn;s gksus ij dqy ykxr @ vkxe 

dk eku Kkr dj ldrs gSaA  

⇒  lekdyuu dh vo/kkj.kk fuf”pr ,oa vfuf”pr lekdyu esa lekfgr gSA 

⇒  dqN Qyuksa ds lekdyu ns[ksa  Section 5.6 A 

⇒  lekdyuu dh izeq[k fof/k;k¡ gSa & (1) izfrLFkkiu }kjk lekdyu, (2) [k.M 

& lekdyuu] (3) vkaf”kd fHkUu }kjk lekdyuu] (4) HkkXk nsdj lekdyuuA 



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

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

⇒  lekdyuu ds pkj izeq[k fu;e gksrs gSa & (1) ?kkrkad fu;e (2) pj?kkrkadh; 

fu;e] (3) y?kqXkq.kdh; fu;e] (4) oks Qyuksa ds ;ksx vFkok vUrj dk 

lekdyuA 

5-12 lUnzHkZ xzUFk 

1-egs”k pUnz( esgjks=k] izdk”k ukjk;.k( vFkZ”kkL=h; Xkf.kr( mRrj izns”k fgUnh XkzaFk 

vdkneh] y[kuÅA 

������������	�
� ������
������	� � �������������������������������������� ��������������� ������� 

�������������������������� 

��������	� �� � �������������������������������������������  

	���������	��� 
��������������������������������������  ������������
 �� ���� ���
� 

��
������ ���
����
�� 
��!����������������������������������������������������  

������������	��" � #�������$�
��
������
	� 

5-11 vH;kl ds fy, iz”u  

oLrqfu"B iz'u % 

1- ;fn ( )[ ] fxxf
dr

d
=,  gS] rks bldk lekdyuu D;k gksXk\ 

 (i) f(X) ¼ii½ f(X)+c ¼iii½f(X)+c ¼iv½ buesa ls dksbZ ugha 
2- fuEu esa ls dkSu lekdyuu dk fu;e gS& 

 ¼i½ ?kkrh; fu;e ¼ii½ y?kqXkq.kdh; fu;e ¼iii½ pj?kkrkadh fu;e

  ¼iv½ mi;qZDr lHkh 
3- pw¡fd vfuf”pr  lekdyuu dk dksbZ fuf”pr  vadkRed eku ugha gksrk] blfy, 

lekdyu ds lkFk ,d -------------------- tksM+ nsrs gSaA 

 ¼i½ pj ¼ii½ fLFkjkad  ¼iii½ ?kkrkad ¼iv½ y?kqXkq.kd 

4- (X-1) (X-2) dk 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 dk lekdyu 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 dhft,& 
1- vodyu dh izfrykse izfØ;k dks lekdyu dgrs gSaA 

2- ∫
a

a

dxxf )( dks fuf”pr  lekdyu dgrs gSa ftlesa a rFkk b Øe'k% mPp ,oa fuEu 

lhek,¡ dgykrh gSaA 

3- ∫ =
a

a

dxxf ,0)(  lgh gSA 

4- ;fn oØ y = f (X) vUrjky (a, b) ds fy, /kukRed gS vkSj oØ X v{k ls 

Åij gS rks ( )∫
b

a

dxxf /kukRed gksXkkA 

5- vFkZ'kkL= esa dqy ykxr Qyu dk lekdyu djus ij lhekUr ykxr Qyu 
Kkr fd;k tkrk gSA 

mÙkj % 1- ¼T½] 2- ¼F½] 3- ¼T½] 4- ¼T½] 5- ¼F½ 

 (1)  fuEufyf[kr dk eku Kkr dhft,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 bdkbZ&5 esa geus lekdyu vo/kkj.kk ,oa fuoZpu ij ppkZ dh FkhA izLrqr bdkbZ ds 

varXkZr] ge lekdyuu ds vFkZ”kkL= esa izeq[k vi;ksxksa dh O;k[;k djsxsasaA lekdyuu 

dh izfØ;k ds }kjk lhekUr Qyu] vkSlr Qyu rFkk dqy Qyu Kkr dj ldrs gSaA 

6-2   mn~ns”; 

bl bdkbZ ds v/;;uksaijkUr ikBd & 

1) dqy ykxr@vkxe Kkr djus dh fof/k tcfd lhekUr ykxr fn;k gksA  

2) fuf”pr  lekdyu 

3) lekdyu {ks=Qy mikXke fof/k 

4) lekdyu ds vFkZ”kkL=  esa fofHkUu mi;ksx ij tkudkjh izkIr djsxsasaA 

lekdyu] vodyu dh mYVh izfØ;k gS fo"k; dks le>kus ds fy, dqN mnkgj.k 

(solved examples) fn;s Xk;s gSa] tks lekdyu dk vFkZ”kkL=  esa iz;ksx] le>usa esa 

lgk;d gksxssaA vUr esa ikBdksa ls vuqjks/k gS fd vH;kl ds fy;s iz”u rFkk Loijh{k.k ds 

}kjk viuh {kerk dk vkdyu Lo;a djsaA 

6-3  ykxr Qyu 

ewy :i esa ykxr Qyu rFkk vkxe fo’ys"k.k ds fo"k; esa ge tkurs gSaA ;gk¡ bu ij 

laf{kIr ppkZ ds mijkUr ge lekdyu }kjk budk eku Kkr djus dh fof/k ij ppkZ 

djsxsasaA  

fuxZr (output) rFkk vkXkrksa (inputs) ds chp QyukRed laca/kksa dks mRiknu Qyu 

dgrs gSa & Q = f(L, K) A tgk¡ Q mRiknu dh ek=k] rFkk L ,oe~ K Je rFkk 

iw¡th lk/kuksa dh ek=k;sa gSaA  

fdlh fn;s Xk;s mRiknu Qyu esa lk/kuksa dh ek=k ij gksus okyk O;; mRiknu dh 

ykxr dk eki gksXkA bl izdkj mRknu ds vk/kkj ij ykxr&Qyu dks izkIr fd;k tk 

ldrk gSA vr% ykxr&Qyu ,d O;qRiUu Qyu (derived function) gS] ftls 

mRiknu&Qyu ls izkIr fd;k tk ldrk gSA  
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mRiknu&Qyu dh rjg ykxr Qyu ds nks :i gks ldrs gSa & vYidkyhu ykxr 

Qyu rFkk nh?kZdkyhu ykxr QyuA 

vYikdyhu ykxrsa ¼izfr bdkbZ½ & ;|fi dqy ykxr oØ cgqr egRoiw.kZ gS ij izfr 

bdkbZ ykxr oØ mis{kkd`r vf/kd egRoiw.kZ gksrk gS] izeq[k vYidkyhu ykxrsa gS & 

1. vkSlr fLFkj ykxr 
TFC

(AFC)
Q

−   tgk¡ Q  mRiknu dh ek=k gSA 

2. vkSlr ifjorZu”khy ykXkr 
TVC

(AVC)
Q

−  

3. vkSlr dqy ykxr 
TC TFC TVC

(ATC) AFC AVC
Q Q Q

− = + = +  

4. lhekUr ykxr 
dC

MC
dQ

−  tks dqy ykxr dk vodyu gS 

6-4   vkxe fo”ys"k.k  

fdlh QeZ }kjk Ø; dh XkbZ oLrqvksa dh dqy bdkb;ksa ls tks vk; izkIr gksrh gS mls 

dqy vk; dgrs gSaA 

dqy vk; (Total Revenue) = izfr bdkbZ ewY; (P)×oLrq dh foØ; dh XkbZ dqy 

bdkb;ksa dh la[;k (Q)  =  P × Q 

dqy vk; dks ;fn dqy foØ; dh XkbZ bdkb;ksa ls HkkXk ns fn;k tk; rks izkIr jkf”k 

vkSlr vk; ds cjkcj gksXhA 

vkSlr vk; (AR)  = dqy vk; ÷ oLrq dh fcØh dh XkbZ bdkb;ksa dh la[;kA 

;k 
TR P.Q

AR P
Q Q

= = =  ¼dher izfr bdkbZ½ 

lhekUr vk; ls rkRi;Z dqy vk; dh ml o`f) ls gS tks ,d vfrfjDr bdkbZ ds foØ; 

ls izkIr gksrh gSA  

 lhekUr vk; n n 1(MR) TR TR −= −  

;fn dqy vk; Qyu Kkr gS] rks ,slh fLFkfr esa] oLrq dh bdkb;ksa ds lkis{k dqy vk; 

dh ifjorZu nj dks ge lhekUr vk; dgrs 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  

vodyu djrs le; gesa dqy ds eku }kjk lhekUr dk eku Kkr gksrk gSA pw¡fd 

lekdyu vodyu dh foijhr izfØ;k gS] vr% lhekUr dk lekdyu djds gesa dqy 

dk eku Kkr gks ldrk gS & 

 
dc

MC
dx

=  

rks     
dc

c MC.dx dx
dx

= = ×∫ ∫  

uksV & vYidky esa dqy ykxr dHkh Hkh 'kwU; ugh gksrh D;ksafd fLFkr ykxr dHkh 'kwU; 

ugha gksrhA nh?kZdky esa mRiknu 'kwU; gksus dh n”kk esa fLFkj ykxr 'kwU; gks ldrh gSA  

6-5-2   vkxe Qyu  

ftl izdkj ge dqy ykxr ds vodyu ls lhekUr ykxr Kkr djrs gSa mlh izdkj 

dqy vkxe ds  vodyu ls lhekUr vkxe Kkr dj ldrs gSa] rFkk lekdyu fof/k ls 

lhekUr vkxe ds }kjk dqy vkxe dk eku Kkr dj ldrs gSaA ;fn] lhekUr vkxe 

dR
(MR)

dx
=  ds gSa rks]  

dR
TR MR .dx dx

dx
= = ×∫ ∫  rFkk X = 0 gksus dh fLFkfr esa 

TR = 0 gksXkA 

(i) dqy miHkksXk (TC) dk eku Hkh lhekUr miHkksXk (MC) ds lekdyu 

}kjk Kkr fd;k tk ldrk gSA 

         
dc

c dy
dy

= ×∫  

(ii) dqy mi;ksfXkrk (Tu) dk eku lhekUr mi;ksfXkrk (Mu) ds lekdyu 

}kjk fudkyk tk ldrk gS 

         
du

Tu dx
dx

= ×∫    
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(iii) dqy mRiknu (TP) dk eku lhekUr mRiknu (MP) ds lekdyu }kjk 

Kkr dj ldrs gSa & 

dP
TP dq

dq
= ×∫  

6-5-3   YkkHk 

 ;fn gesa fdlh QeZ ds vf/kdre ykHk dk eku Kkr djuk gS] rcfd gekjs 

lhekUr ykxr ,oa lhekUr vkxe Qyu fn;s gq, gSa & rks 

 vf/kdre ykHk =  dqy vkxe & dqy ykxr 

or  TR TCπ = −  

lekdyu }kjk   
dR

TR dx
dx

= ×∫  

    
dc

TC dx
dx

= ×∫  

 
dR dc

dx TP dx
dx dx

π = × − = ×∫ ∫  

6-5-4   iwath lap;u  

iwath ds okLrfod LVkWd esa gksus okyh o`f) dks iwath lap;u dgrs gSaA iwath lap;u dh 

nj dks 
dk

dt
 }kjk fy[krs gSa tgk¡ k le; dk Qyu gSA  

iwath lap;u dh nj ogh gS tks fuoy fuos”k (It) fdlh le; fcUnq ij gksrk gSA 

 
dk

I(t)
dt

=  

;fn dqy iwath LVkWd dk eku fudkyuk gks rks iwath lap;u dh nj 
dk

dt
 dk lekdyu 

Kkr djuk 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 

 isjsVks dk vk; forj.k dk fl)kUr V. Pareto }kjk fuEu vk; forj.k dk 

fl)kUr izfrikfnr fd;k Xk;k & 

,d fn;s gq;s tula[;k ds vkdkj �a� esa �N� O;fDr ftudh vk; �X� ls vf/kd gS &  

 N =  aX
-b tgk¡ �b� (population parameter) tula[;k izkpy gS] 

ftldk eku 1-5 gSA 

(i)   dqy O;fDr tks  y1 vkSj y2 vk; ds Lrj ds vUrxZZr 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; tks y ds Lrj ls Åij gS  

  tc N  =  aX
-b  rks 

   x b 1 b 1dN a( b) dx abx dx− − − −= − = - 

eku ysa fd] b 1Ndx dN abx dx− −= =  tgk¡ dN O;fDr la[;k esa NksVk ifjorZu gS] 

tcfd vk; esa o`f) gqbZ gksA 

gesa �dN izkIr gksrk gS D;ksafd vk; ds Lrj esa o`f) gksus ij O;fDr la[;k de gksrh 

tkrh gS] dqy vk; dk Lrj X &   

 bxNdx abx .dx−=  

dqy vk; �y� ds Lrj ds Åij 
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 

⇒  lekdyuu dh izfØ;k }kjk ge lhekUr Qyu Kkr gksus ij dqy Qyuksa dks 

Kkr dj ldrs gSaA 

tSls   lhekUr ykxr 
d

dq
=  ¼dqy ykxr½ gksrk gS  

dqy ykxr = ∫ ¼ lhekUr ykxr 
d

dq
½  

q = dqy mRiknu gSA  

⇒ lekdyu  &  {ks=Qy mikXke fof/k }kjk ge miHkksDrk dh cpr dks ekaxk oØ 

ds }kjk Kkr fd;k tk ldrk gSA  

⇒ ;fn gesa X-axis ds Åij fdlh oØ ds uhps] fdlh range dk {ks=Qy Kkr 

djuk gks rks fuf”pr  lekdyu }kjk fudkyk tk ldrk gSA igys ge lhekUr 

Qyu Kkr gksus ij dqy Qyuksa dks Kkr djus dh fof/k dqN mnkgj.kksa }kjk 

Li"V djsxsasaA  

6-6-1 lhekUr Qyu ls dqy Qyu Kkr djuk &  

(i)  ;fn MC   = 2ax + b rks TC (2ax b)dx= +∫  

       2 ax bx c= + +  

(ii)  ;fn MR   = -2 x +  α β rks  

   2 - x x c.= α + β + TR ( 2 x )dx= − α + β∫  

(iii)  ;fn MPS   = f(y) rks S f (y)dy.= ∫  

mijksDr m)j.kksa }kjk] lhekUr Qyu Kkr gksus dh fLFkfr esa dqy Qyu dk eku 

fudkyuk Li"V fd;k gSA  

mnkgj.k & ;fn lhekUr vk; Qyu 23
MR x 10x 100

20
= − + rks  X = 10 ij dqy 

vk; Kkr dhft,A  
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gy X = 10 ij dqy vk; Kkr djus ls iwoZ ge dqy vk; Qyu dks Kkr djrs gSaA 

rRi’pkr] dqy vk; Qyu esa X = 10  j[kus ij gesa  10 bdkbZ foØ; dh dqy vk; 

Kkr gks tkrh gS tc & 

23
MR x 10x 100

20
= − +  

TR= ∫( 23
MR x 10x 100

20
= − + ) dX= X

3
/20-5X

2
+100X 

TR = p.X. vFkkZr~ X dk eku 'kwU; gksus ij dqy vk; Hkh 'kwU; gksrh gSA TR Qyu esa 

vpj jkf”k vuqifLFkr gksrh gSA bl dkj.k lekdyt Qyu esa lekdyu vpj 'C '

vuqikfLFkr gSA  

vc X = 10 j[kus ij  

TR= 10
3
/20 ─ 5.(10

2
 ) +100(10) 

     =1000/20 ─5(100)+1000 

     = 50-500+1000   = 550  

mnkgj.k % ;fn ,d mRiknd dk lhekUr ykxr Qyu 2MC x 14x 111= − + gS rFkk 3 

bdkbZ dh dqy mRiknu ykxr 379 :0 gS rks mRiknd dk dqy ykxr Qyu Kkr 

dhft,A  

gy & mRiknd dk 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 dk ekax Qyu 
x

P 18
3

= − gSaA ;fn O;fDr oLrq dh 30 

bdkb;k¡ Ø; djs rks O;fDr dk miHkksDrk vfrjsd (Consumer�s Surplus) Kkr 

dhft;sA  

gy & miHkksDrk vfrjsd ls rkRi;Z ml dher vUrj ls gS] tks miHkksDrk oLrq dh ,d 

fuf”pr  ek=k ds fy;s pqdkus dks rRij gS] rFkk tks dher og okLro esa pqdkrk gSA  

miHkksDrk oLrq dh 30  bdkb;ksa ds fy;s tks dqy dher nsus dks rRij gS] og X = 30 

ls X = 30  bdkb;ksa rd mRrjksDrj mPpre dherksa ds ;ksx ds cjkcj gksXhA bl jkf’k 

dks fuEu Nk;kafdr {ks=Qy Chart-1 (Shaded Area) OBCD }kjk iznf”kZr fd;k 

X;k gSA ijUrq miHkksDrk okLro esa 30 bdkbZ Ø; djus ij tks dqy dher vnk djrk 

gS] og vk;r OACD ds {ks=iy ds cjkcj gSA  

X = 30 ij oLrq dh dher Kkr djus ds fy;s ge ekax Qyu ds lehdj.k esa X = 

30j[krsgSa&

 

6-7-1 miHkksDrk dk vfrjsd  

bl fl)kUr dk izfriknu izks0 ek”kZy }kjk fd;k Xk;k gS] fdlh oLrq ls oafpr jgus dh 

vis{kk miHkksDrk tks vf/kdre dher mlds fy;s pqdkus dks rS;kj gS] vkSj tks dher og 

okLro esa pqdkrk gS] bu nksuksa dherksa ds vUrj dks gh miHkksDrk dh cpr dgrs gSaA  

B 

A 

C 

D Chart-1
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ek”kZy dh ifjHkk"kk& &^miHkksDrk fdlh oLrq ls oafpr jgus dh vis{kk ml oLrq ds fy, 

okLro esa fn;s Xk;s ewY; dh vfrfjDr tks vf/kd ewY; nsus dks rS;kj gks tkrk gS] og 

bl vf/kd larqf"V dh vkfFkZd eki gS vkSj bldks miHkksDrk dh cpr dgk tkrk gSA*  

mi;ksfXkrk fo”ys"k.k ds vUrxZZr] /ku dh lhekUr mi;ksfXkrk dks fLFkj ekudj lHkh 

miHkksDrkvksa dk ,d leku mi;ksfXkrk Qyu eku fy;k tkrk gSA ekax oØ }kjk ge 

fdlh oLrq dh ekax (X) ,d nh Xk;h dher (p) ij Kkr djus gSaA  

;fn p =f(X) oLrq dk ekaxk Qyu gS] rFkk miHkksDrk X0 ek=k dk Ø; 0P dher ij 

djrk gS rks mldk dqy O;;&  

 0 0TE = P x  gksXk  

dqy miHkksDrk 0P  ls vf/kd dher nsus dh rS;kj] gksaxss] ;fn miHkksDrk X ek=k Ø; 

dj pqdk gS] rks og dX ek=k dks fX (dX) dher ij Ø; djus dks rS;kj gksXkA bl 

izdkj miHkksDrk }kjk fd;k X;k dqy O;;  X0 ek=k ds fy;s 
0x

0

f (x)dx∫  ds cjkcj gksXkA  

tgk¡ miHkksDrk vfrjsd&  

 
0x

0 0

0

 f(x) dx-p  x .= ∫  

blh izdkj ge fuf”pr  lekdyu dh lgk;rk ls miHkksDrk vfrjsd dk {ks=Qy 

fudky ldrs gSaA  

 
x

P = 18 -
3
 

;fn x 30=  rks 
30

P 18   =  18 - 10. 
3

= −  

        = 8 :0 izfr bdkbZ  

vr% 30  bdkbZ oLrq ds fy;s miHkksDrk tks dher nsus dks rRij gS] og Nk;kafdr 

{ks=Qy OBCD ds cjkcj gS] ijUrq  
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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% miHkksDrk dk vfrjsd     390 - 240=  

           150=  :0  

miHkksDrk vfrjsd dks ge fuEu izdkj Hkh O;Dr dj ldrs gSa&  

 
x

0

CS = P(x)dx-P.x.∫  

tgk¡ CS, miHkksDrk dk vfrjsd gS] rFkk P(x)ek=k ds :i esa miHkksDrk dk ekax Qyu 

gSA  

6-7-2 fuf”pr  lekdyu  

fuf”pr  lekdyu ,d egRoiw.kZ n`f"Vdks.k gS] Xkf.krh; :i ls ;kSfXkd vfHkO;fDr rFkk 

vjs[kh; 'kCnkoyh es oØ ds Hkhrj ds {ks=Qy dks O;Dr djrk gSA tgk¡ vfuf”pr  

lekdyuu dks dksbZ fuf”pr  vadkRed eku ugh gksrkA ogh fuf”pr  lekdyu dk 

,d fuf”pr  vadkRed eku gksrk gSA ;fn f (x) lhek (a,b)  ds Hkhrj ,d lrr~ Qyu 

gS ¼lhek a vkSj b  ds Hkhrj ½ 

 [ ]
b

b

a

a

f (x).dx  = F(x)   = F(b) - F(a)∫  

tgk¡ f (x)dx  = f(x) +c∫  

blesa a  dks fupyh lhek vkSj b  dks Åijh lhek dgrs gSaA blds 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.=  

fdlh oØ ds Hkhrj ds {ks=Qy ds :i esa ge fuf”pr  lekdyu dks O;Dr dj ldrs 

gSaA bls gh lekdyuu dk vk/kkjHkwr izes; Hkh dgrs gSaA eku ysrs gSa fd f(X) ,d 

lrr Qyu gS ftls oØ ds :i esa fn[kk jgs gSaA vUrjky (a,b) ij bl oØ ds Hkhrj 

dk {ks=Qy izkIr djus ds fy;s ,d NksVh iV~Vh (strip) ftldh pkSM+kbZ 

( )1 2 1(width)  x x x∆ −  dks ysrs gSaA bldh Å¡pkbZ 1g(x ) gSA  

bl iV~Vh dk {ks=Qy  1 1f (x ).  x∆  gksXkk A  

blh rjg ;fn ge  ifV~V;k¡ ysa ftldh pkSM+kbZ ix (i 1,2,....,~)∆ =  gks rFkk laXkr 

Å¡pkbZ if (x ) (i 1,2,....,~)=  gks rks ge NksVs vk;r izkIr djsxsas a ftlesa izR;sd dk 

{ks=Qy i if (n ) x i 1,2,...,~∆ =  gksXkkA 

bl {ks=Qy dk ;ksx 
~

i i

i 1

f (x ), x
=

∆∑  gksXkkA 

oØ ds Hkhrj ds okLrfod {ks=Qy dks O;Dr djus ds fy;s vko”;d gS fd vk;kr dh 

pkSM+kbZ cgqr lw{e gS vkSj ;g rHkh lEHko gS tc  ~ cgqr cM+k gks ;k  ~  vuUr dh 

rjQ vxzlj gksA bl fLFkfr esa vk;r cgqr iryk gksrk tk,Xkk ¼yXkHkXk ,d lh/kh js[kk 

dh rjg½ vkSj vUrjky (a,b) ds fy;s oØ ds Hkhrj ds {ks=Qy dks ,d lhek ds :i esa 

fy[k ldsaxsasaA 

~

1 i
n

i 1

A Lim f (x ). x
→∞

=

= ∆∑   bl :i esa izLrqr {ks=Qy [kf.Mr ;ksx gSA ;fn ge lhek ds 

:i esa izLrqr djsa rc lrr~ izd`fr dk gksXkk A vFkkZr~ & 

 
0

a

A f (x).dx= ∫  

mi;qZDr nksuksa :i esa lekurk ij /;ku nsuk pkfg;sA [kf.Mr la[;kvksa if (x )  vkSj ix∆  

dk fX vkSj dX  okLro esa ,d lrr~ miHkkXk  gSA bl fLFkfr esa [kf.Mr ;ksx dk 
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fpUg   lrr~ ;ksx ds fpUg ∫ }kjk izfrLFkkfir gks tkrk gSA bl izdkj oØ y f (x)=  

dk {ks=Qy nks lhekvksa (a,b)  ds fy;s fuf”pr  lekdyu ds :i esa fy[kk tk ldrk 

gSA 

{ks=Qy   
b

a

abBA f (x)x F(b) F(a)= = −∫  

6-8   mRiknd dk vfrjsd 

ftl izdkj ge miHkksDrk dk vfrjsd /ku dh mi;ksfXrk fLFkj gksus dh n”kk esa Kkr 

djurs gSa mlh izdkj] mRiknd vfrjsd esa Hkh ge ;gh ekurs gSa fd /ku dh mi;ksfXrk 

leku gS rFkk lHkh mRikndksa ds mRiknu Qyu ,d leku gSA  

;fn p f (x)=  iwfrZ Qyu gS] rFkk p  cktkj dher gS rks eku ysrs gSa fd mRiknd X0  

ek=k foØ; djrk gS p0 dher ij ;g larqyu dher gS rFkk mRiknd dk vkxe = 

 0 0R p x=  

tgk¡ cktkj esa vU; mRiknd p0 dher ls de dher ij foØ; djsxsasa rks mRiknd tks  

X ek=k dk foØ; dj pqdk gS vc dX ek=k dk foØ; f(X) dher ij djsXkkA vr% 

dX ls dqy vkxe cjkcj gksXkk f(X) dX ds rFkk dqy vkxe X ds foØ; }kjk & 

 
0x

0

f (x)dx∫  

 mRiknd vfrjsd 
0x

0 0

0

p x f (x)dx= − ∫  

mRiknd vfrjsd dks fuf”pr  lekdyu }kjk Hkh Kkr fd;k tk ldrk gS & 

mRiknd vfrjsd 0 0OP TX=  dk dqy {ks=Qy 1 0OS TX−  oØ dk {ks=Qy = iwfrZ 

oØ dk fgLlk 0 1P S T  0 0p x f (x)dx= −  

 
0x

0 0

0

p x p.dx= − ∫   
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mnkgj.k & 9-  ;fn lhekUr vkxe Qyu 
2

ab
MR C

(x b)
= −

−
 rks lekdyu }kjk dqy 

vkxe Qyu Kkr dhft,A ;fn ,d fLFkfr esa TR = 0 tc X = 0 gks rks fl) 

dhft, fd 
a

AR C
b x

= −
−

 ds gSaA 

2

dR ab
MR C

dx (x b)
= = −

−
 

nksuksa rjQ lekdyu djus ij ¼X ds 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 irk gS fd X = 0 rFkk  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- tc lhekUr ykxr Qyu xMC = 2+5e (a) fn;k gks rks (a) C dk eku Kkr dhft, 

tc C(o) = 100 (b) vkSlr ykxr Kkr dhft, (c) C,  MC,  AC  dk eku X =60 

ij Kkr dhft, 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

 

tc X = 0 rks  

 
605e 95

AC = 2 +  + 
60 60

 

 60MC = 2 + 5e .        ¼mRrj½ 

mnkgj.k % 2 ;fn X bdkb;ksa lhekUr ykxr Qyu 
a

ax b+
 rFkk ;fn ykxr 'kwU; gS 

rks x  dk dqy ykxr Qyu Kkr dhft, A  

gy %  

( )
1/ 2

dc a
 = MC = 

dx ax+b
 

( )
1/ 2

dc  = a ax+b  dx
−  
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lekdfyr djrs 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 rks  

 1/20  =  2(b)  + k  

 k  = - 2 b.  

 ( )
1/ 2

C = 2 ax+b  - 2 b.  

 ( ) ( )
1/ 2 1/ 2

 2 ax+b  - b =
 

 mRrj  

mnkgj.k : 3 ykxr Qyu Kkr dhft, tc lhekUr ykxr Qyu  

 2MC  = 1000  - 20x + x  

tgk¡ x mRikfnr bdkbZ gSa rFkk 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

 ¼mRrj½ 
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mnkgj.k % 4 ;fn lhekUr vkxe Qyu x  bdkbZ ds fy;s 
2

6
MR = 5

(x+2)
+  gS rks 

dqy vkxe Qyu rFkk ekax Qyu Kkr dhft, &  

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

 mRrj  

mnkgj.k 5 & ABC fyfeVsM dEiuh oLrq dk lhekUr vkxe Qyu 

2MR  = 20x - 2x  gSa] bl QeZ dk vf/kdre ykHk ij mRiknu] dqy ykHk b"Vre 

mRiknu  ij Kkr dhft,A  
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gy & ykHk vf/kdre mRiknu] 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 rFkk x  =  9  

ykHk vf/kdre djus ds fy;s &  

d
[MR - MC]  <  0  

dx
 tgk¡  x = 3, 9  

x   =  3  ij [ ]
d

MR  -  MC
dx

=  

6x  +  36  =  - 18  +  36  =  18  >  0 − rFkk  

x  = 9  ij 
d

[MR  - MC]  =   -6x  +  36  =  -54  +  36 
dx

 

   -18 < 0.=  

vr% ykHk vf/kdre x = 9 ij x  = 9 ij vf/kdre 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=  mRrj  

mnkgj.k % 6  ,d oLrq dk ekax Qyu p = 10 � 29.   

bldk miHkksDrk vfrjsd Kkr dhft, tc 
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(i) p0 = 0    (ii)  p0 = 1    (iii)  p0  = 5. 

gy p = 10-29.  ;fn p0 = 0 rks q = 5. 

      C.S.    =   ∫ ekax Qyu  -  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
=    mÙkjA 

(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

− −
= =   mÙkjA 



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

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

mnkgj.k% 7   ;fn oLrq ds ekax ,oa iwfrZ Qyu fuEu gS & 

  2pd 18 2x x= − −  

            sP 2x 3= −  

rks miHkksDrk vfrjsd rFkk mRiknd vfrjsd Kkr dhft,A 

larqyu dher ij pd  = ps. 

 vr%  218 2x x 2x 3− − = −  

 x 3∴ =  

 X = 3   rFkk    p = 3   ij 

(C.S.) miHkksDrk vfrjsd  
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)   mRiknd vfrjsd   
3

0

3 3 (2x 3)dx× − −∫  

      
3

2

0
P.S. 9 x 3x = − −   

                        9 [9 9] 9 9 9 9= − − = − + =  units. 

mnkgj.k: 8.  ;fn 'kq) izfr;ksfXrk esa ekax] iwfrZ Qyu Øe”k% fn;s gksa & 

 d s

8 1
p 2 P (x 3)

x 1 2
= − = +

+
 

rks miHkksDrk vfrjsd ,oa mRiknd vfrjsd Kkr dhft, & 

larqyu dher 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;ksafd X = 9 laHko ugha 

 miHkksDrk vfrjsd 
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= −   ¼mÙkj½ 

       mRiknd vfrjsd  
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

= −  

¼mÙkj½   
1

P.S.
4

=   bdkbZ 
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6-10  fpUg   

;fn oØ y = f(X) vUrjky (a, b) ds fy;s /kukRed gS vkSj oØ X-v{k ls Åij gS 

rks /kukRed gksXkA blds foijhr ;fn y=f(X) vUrjky (a,b) ds fy;s _.kkRed gS 

vkSj oØ v{k ds uhps gS rks 
b

a

f (x).dx∫  _.kkRed gksXkA ;fn y = f(X) fpUg ifjofrZr 

djrk gSA ¼fuf”pr  vUrjky½ esa rFkk oØ X-v{k dks ikj djrk gS rks ,lh fLFkfr esa 

dqy {ks=Qy /kukRed {ks=Qy vkSj _.kkRed dk chtXkf.krh; ;ksx gksXkkA 

6-11  fuf”pr  lekdyu & fo”ks"krk,¡  

fuf”pr  lekdyu dh dqN egRoiw.kZ fo’ks"krk,¡ gksrh gSa tks fuEu 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  

⇒  lekdyu fof/k ds iz;ksx ls dqy ykxr @ vkxe rFkk vkSlr ykxr @ 

vkxe dk ewY; Kkr fd;k tk ldrk gS] tcfd lhekUr ykxr @ vkxe dk 

ewY; fn;k gksA 
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⇒ vkaf”kd fHkUu }kjk lekdyu & ;fn mfpr fHkUu esa gj dh ?kkr nks ;k nks ls 

vf/kd gks] rFkk gj dk xqq.ku[k.M fd;k tk lds rks mls mfpr fHkUu esa 

ifjofrZr dj ds mudk lekdyu fd;k tk ldrk gSA 

⇒ vkaf”kd fHkUu ds izeq[k rF; ns[ksa & 

⇒ ;fn lhekUr ykxr 
d

dq
=  gks lekdyu }kjk dqy ykxr 

d

dq

 
=  

 
∫  tgk¡  

q = dqy mRiknu gSA  

lhekUr vkxe 
d

dR
=  rks dqy vkxe 

d

dR

 
=  

 
∫  

⇒ fuf”pr  lekdyu ds }kjk ge oØ ds Hkhrj ds {ks=Qy dks O;Dr djrs gSaA 

⇒ fuf”pr  lekdyu dk fuf”pr  vadkRed eku gksrk gSA fuf”pr  lekdyu 

dh fo”ks"krk,¡ ns[ksa & 

⇒ lekdyu dk vFkZ”kkL=  esa iz;ksx lhekUr ykxr }kjk dqy ykxr( lhekUr 

miHkksXk }kjk dqy miHkksX( lhekUr mRiknu }kjk dqy mRiknu Kkr djus ds 

fy;s fd;k tkrk gSA 

6-13     'kC}koyh 

fuf”pr  lekdyuu - Definite Integral 

lhekUr - Marginal 

iawth lap;u - Capital Formation 

Qyu - Function 

vkxe - Revenue 

{ks=Qy ledyt - Area Integral 

6-14   vH;kl ds fy;s iz”u 

Part-1    I- oLrqfu’B iz”u %

i) ;fn MC=2aX+b gks rks TC cjkcj 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 dk ekax Qyu P=18-X/3 gS rks 30 bdkbZ dz; djus ij C.S. 

gksXkk � 

1- 120                                      2- 240 

3-380                                       4-dksbZ ugha 

iii) ;fn AC=100-2X-0.5X
2 ds rks (X=4) TC cjkcj gksXk- 

1- 100-4X+1.5X
2
                        2-100X-2X

2
+0.5X

3

3- 200-4X-X
2
                              4- dksbZ ugha 

iv) ;fn P1 P2 rFkk Q1 Q2 fn;s X;s gSa rks iwfrZ js[kk dk lehdju 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- dks bZ ugha 

v) ;fn miHkksXk QGu fn;k X;k gks rks ge ------------- dk eku fudkG ldrsa gSa- 

1- MPC                                                         2-MPC & MPS 

3- MPS                                                          4- dksbZ ugha 

mRRkj % 1-(iv)  2-(ii)  3-(ii)  4-(ii)  5-(ii) 

II] lgh (T) vFkok Xkyr (F)  fpfUgr djsa % 

i)  ;fn miHkksDrk dk ekax odz fn;k Xk;k gks rks ,d fuf”pr  ek=k dz; djusa ij 

C.S. Kkr dh tk ldrh gS A 

ii) MC  dk lekdyuu MR gS A  

iii) ;fn mps fn;k Xk;k gks rks TC Kkr dh tk ldrh gS A 

iv) ;fn MR dk eku -2aX+b rks TR=-aX
2
 +bX+c gksXkk A 

v)  lekdyuu dk eku fuf”pr  gksus ds dkju bls fuf”pr  lekdyuu dgrsa gSa  

mRRkj % 1-(T)  2-(F)  3-(F)  4-(T)  5-(T) 
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(1)   fuEufyf[kr dk eku Kkr dhft,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)  fuEu oØksa dk {ks=Qy Kkr dhft,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   dk eku crkb, ;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 rFkk p = 0.5 rks miHkksDrk dk vfrjsd Kkr 

dhft,A 
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mÙkj 1 &   21
[1 loge ]

2
−   bdkbZ 

iz0 2 -    ;fn ekax ,oa iwfrZ Qyu fn;s gSa Øe”k% pd = (6-X)
2 rFkk Ps = 14+X 

rks ,dkf/kdkj ds vUrXZr miHkksDrk vfrjsd Kkr dhft;sA 

mÙkj 2 -  X = 1 
16

C.S.
3

=   bdkbZ 

iz0 3 - ;fn lhekUr vkxe Qyu fn;k gS & 

 
2

4
MR 1

(2x 3)
= −

+
. 

 rks fl) dhft, fd vkSlr vkxe Qyu cjkcj gksXkk  

 
4

AR 1
6x 9

= = −
+

  dsA 

iz0 4 - ;fn lhekUr ykxr MC = 3X+4 gS rFkk dqy fLFkj ykxr = Rs. 

10   rFkk p = 40  izfr bdkbZ gS rks Kkr dhft, & 

(i) dqy ykxr Qyu 

(ii) vkxe Qyu 

(iii) vf/kdre ykHk 

mÙkj 4 - [X = 12, vf/kdre ykHk =2-6] 

iz0 5 -  ,dkf/kdkj ds vUrXZr dher ,oa mRiknu bdkbZ dk fu/kkZj.k ekax Qyu }kjk 

fd;k tkrk gSA ;fn ekax Qyu ¼ykHk vf/kdre ,dkf/kdkj esa½ p = 

274 � X
2 rFkk MC = 4+3X, rks miHkksDrk vfrjsd Kkr dhft,A 

mÙkj 5- [C.S.  = 486 bdkbZ ] 

iz0 6& ;fn lhekUr ykxr MC = 20000-320 X � 3X
2 tgk¡ X mRiknu 

dh bdkbZ gS] rFkk fLFkj ykxr = 18,000 rks 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/kdre ykHk ij mRiknu bdkbZ 

30 (iv)   [X = 120] 

(v) ykHk tgk¡ X = 120 gksA 

30(v) [Rs 1746000]=  

iz0 7  ;fn 2MC 6 10x 6x= + −  gS] rks dqy ykxr ,oa vkSlr ykxr Qyu Kkr 

dhft, tcfd izfr bdkbZ dqy ykxr Rs. 12 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+ + +  rks lhekUr ykxr Qyu ,oa 

lekdyuu }kjk iqu% ykxr Qyu Kkr dhft,A 

 230.8 [MC 3 8x 15x ]= + +  
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izkjfEHkd lkaf[;dh & jk/kk ifCyds”kUl] ubZ fnYyhA 
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gkml] bykgkcknA 
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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 

7-14  ,d ?kkrh; ;qxir lehdj.kksa ds gy esa vkO;wg dk iz;ksx 

7-14-1 ;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 bdkbZ esa ge lekdyuu ds vFkZ”kkL=  esa izeq[k vi;ksxksa dh O;k[;k dh , izLrqr 

bdkbZ ds varxZr ge  la[;kv¨a ds vk;rkdkj vadk;r  vFkok Øe foU;kl  vkO;wg  

izeq[k vi;ksxksa dh O;k[;k djsxsasaA ;g la[;k,¡ ;k r¨ okLrfod vFkok lfEeJ g¨ ldrh 

gSA bldk lkekU; #i fuEu gS - vkO;wg dk 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 bdkbZ ds v/;;uksaijkUr ikBd � 

vkO;wg& vkO;wg D;k gS\,d vkO;wg ds Lo#i, Øe , mi;¨fXrk, lkjf.kd rFkk vkO;wg esa 

vUrj , vkO;wg ds Ádkj, vkO;wg chtXkf.kr , vkO;wg¨a dh lekurk,  vkO;wg dk ;¨Xk 

rFkk vkO;wg dk ?kVkuk, vfn'k xq.ku, vkO;wg xq.ku,  ifjoÙkZ vkO;wg dh dqN fo'¨"krk,¡ 

v©j laNsn,  laNsn,  vkO;wg dh d¨fV, vkO;wg dk O;qRØe, ,d ?kkrh; ;qxir lehdj.kksa 

ds gy esa vkO;wg dk iz;ksx,  ;qxir lehdj.kksa ds }kjk vkO;wg dk O;qRØe izkIr 

djuk, vkO;wg izFkDdj.k , ij tkudkjh izkIr djsxsasa saA  

fo"k; dks le>kus ds fy, dqN mnkgj.k fn;s Xk;s gSa] tks vkO;wg ds vFkZ”kkL=  esa iz;ksx 

dks] le>usa esa lgk;d gksaXsaA vUr esa ikBdksa ls vuqjks/k gS fd vH;kl ds fy;s iz”u rFkk 

Loijh{k.k ds }kjk viuh {kerk dk vkdyu Lo;a djsaA 

7-3 vkO;wg dk Øe  

;g mxn Øe dk ,d vkO;wg gS tgk¡ m iafä v©j g LrEÒ ds fYk, Á;qä gSA fdlh 

vkO;wg dh iafä;¨a v©j LrEÒ ä dh la[;k d¨ vkO;wg dk Øe (order of Matrix) 

dgrs gSa rFkk bls mby n (mxn) i<+rs gSaA Øe foU;kl dh Òhrj fLFkr la[;kv¨a ;k 

muds Árhd ä d¨ vo;o dgrs gSaA lkekU; #i esa bUgsa lkjf.kd ä dh rjg aij ls fYk[krs 

gSaA tgk¡ �I� iafä v©j j LrEÒ ds fYk;s Á;qä fd;k tkrk gSA 

lkekU; vk/kkj ij 
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








− 2

5
   

1

3
  

7

2
  2X3 Øe dk vkO;wg gSA 

blh Ádkj ls 

















12

83

56

2X3 Øe dk vkO;wg gSA 

vkO;wg d¨ ge czsdsV ;k [  ] ;k *AA* ls ÁnÆ'kr djrs gSaA lkekU;r;k bls �[ ]� ls 

ÁnÆ'kr fd;k tkrk gSA vxzsath ds cM+s v{kj A, B, C bR;kfn vkO;wg ds fYk, Á;qä 

fd, tkrs gSaA  

7-4 vkO;wg dh mi;¨fXkrk 

vkO;wg Xkf.krh; fo'Yks"k.k esa cgqr mi;¨Xkh gS D;¨afd gesa vusd¨a ckj ,d vdsYkh la[;k 

ugha cfYd la[;kv¨a ds lewg   dh vko';drk iM+rh gS v©j bl lewg d¨ vkO;wg ds 

Øe esa O;ä fd;k tk ldrk gSA chtXf.kr v©j jSf[kd lehdj.k esa vkO;wg dk 

O;ofLFkr Á;¨Xk fuEu mnkgj.k ls Li"V g¨ ldrk gSA ;fn rhu lehdj.k fuEu #i ls 

fn;s Xk;s gSa& 

3332211

2332211

1332211

dncncnc

dnbnbxb

dnanana

=++

=++

=++

 

r¨ xqq.kkad¨a] pj ä v©j fLFkj jkf'k; ä ;k ÁkpYk¨a  d¨ rhu Øe foU;kl esa fuEu Ádkj 

fYk[k ldrs 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 dk #i vc bl Ádkj g¨XkkA 

A X = D 

7-5 vkO;wg dk mi;¨Xk 

vkO;wg ds }kjk gesa& 
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¼1½lehdj.k fYk[kus dh fof/k 

¼2½lehdj.k ls lEc) g¨dj gYk ds vfLrRo dh tk¡p rFkk irk YkXkus dh fof/k Ánku 

djrh gSA 

7-6 lkjf.kd rFkk vkO;wg esa vUrj 

lkjf.kd v©j vkO;wg dh /kkj.kk ,d nwljs ls tqM+h gS Yksfdu bu n¨u¨a esa vUrj bl 

Ádkj gSA 

lkj.kh & 1 

vkO;wg lkjf.kd 

• fofÒé la[;kv¨a ds iwjs lewg 

d¨ O;ä djrk gSA 

• ,d la[;kRed eku g¨rk gSA 

• vkO;wg esa iafä v©j LrEÒ¨a 

dh fÒé la[;k,¡ Òh g¨ 

ldrh gSaA 

• lkjf.kd lnSo m=n dh fLFkfr 

g¨rh gSA  

• fdlh vpj jkf'k ls vkO;wg 

esa xqq.kk djus ij mlds 

lkjs vo;o¨a esa xqq.kk g¨ 

tkrk gSA  

• fdlh vpj jkf'k ls lkjf.kd esa 

xqq.kk djus ij mlds fdlh ,d 

iafä vFkok LrEÒ ds vo;o¨a esa 

xqq.kk g¨rk gSA 

 

7-7 vkO;wg ds Ádkj1   

¼1½ 'kwU; vkO;wg ¼Null Matrix½ 

,d ,slh vkO;wg ftldk ÁR;sd vo;o 'kwU; g¨] 'kwU; vkO;wg dgYkkrh gSA bls [0] 

fYk[kk tkrk gS& 









=

0

0
  

0

0
  

0

0
0  2X3 Øe dh '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 Øe dh 'kwU; vkO;wg gSA 

¼2½ oxZ dh vkO;wg ¼Square Matrix½ 

ftl vkO;wg esa iafä;¨a v©j LrEÒ¨a dh la[;k cjkcj g¨ mls oxZ vkO;wg dgrs gSaA 

;fn m=n r¨ vkO;wg d¨ nXn Øe dh ;k n Øe dk oxZ vkO;wg dgrs gSaA 

nn

aaa

aaa

aaa

A

nnnn

n

n

×

















=

21

22221

11211

 Øe dh oxZ vkO;wg gSA 

bl vkO;wg esa a11, a22,�ann d¨ eq[; fod.kZ (Principal diagonal) ds vo;o 

dgrs gSaA 

22
54

32
×=








=A  dh oxZ vkO;wg gSA 

33

951

732

511

×=

















−

=A  Øe dh 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 rjg 

ds vkO;wg d¨ bdkbZ vkO;wg dgrs gSaA bls �I� ds }kjk fpfºur fd;k tkrk gSA 

Øe d¨ crkus ds fYk, I2, I3 ;k In fYk[k nsrs gSa ftldk vFkZ Øe'k 2X2, 3X3 

v©j nXn Øe dh bdkbZ vkO;wg ls g¨rk 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 ftlds eq[; fod.kZ ds vo;o ä d¨ N¨M+dj 'ks"k 

lÒh vo;o 'kwU; g¨ fod.kZ vkO;wg dgYkkrh gSA 

blds vUrXZr eq[; fod.kZ ij leku vo;o g¨uk vko';d ugha gSA  

















=

100

040

003

A  ,d 3X3 dh fod.kZ vkO;wg gS ftldk eq[; fod.kZ ij 3]4]1 

v©j vU; tXkg ij 'kwU; gSA 

22
60

02
xB 








=     dh fod.kZ vkO;wg gSA 

















=

100

040

003

B  Òh 3X3 dh ,d fod.kZ vkO;wg gSA 

fo'ks"k uke ¼vkfn'k vkO;wg½ fn;k tkrk gSA 

¼5½ vkfn'k vkO;wg ¼Scalar Matrix½  

,d ,slh oxZ vkO;wg ftlds eq[; fod.kZ ij leku vo;o g¨ v©j vU; tXkg 'kwU; 

g¨ r¨ bls vkfn'k vkO;wg dgrs gSaA bl Ádkj vfn'k vkO;wg] fod.kZ vkO;wg dh ,d 

fo'ks"k n'kk gSA 

















=

000

000

000

A  ,d 3X3 dk vfn'k vkO;wg gSA 

¼6½ f=Òqth; vkO;wg ¼Triangular Matrix½ 

f=Òqth; vkO;wg ,d ,slh oxZ vkO;wg gS ftlds eq[; fod.kZ ds Åij ;k uhps ds 

lÒh vo;o 'kwU; g¨ tSls&  

















=

800

750

213

|| A  
















=

972

053

001

B  
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A- eq[; fod.kZ ds uhps ds vo;o 'kwU; gSA bls *vij f=Òqth; vkO;wg* ¼Upper 

Triangular Matrix½ dgrs gSa  

B-eq[; fod.kZ ds Åij ds  vo;o  'kwU; gSA bls Yk¨vj f=Òqth; vkO;wg ¼Lower 

Triangular Matrix½ dgrs gSaA 

¼7½ lefer v©j fo"ke lefer vkO;wg ¼Symmetric and Skew Symmetric 

Matrix½ 

,slh oxZ vkO;wg d¨ lefer vkO;wg dgrs gSa ftlesa aij = aji ¼lÒh i v©j j ds fYk,½ 

,slh oxZ vkO;wg ftlds iafä;¨a v©j LrEÒ¨a d¨ vkil esa bl Ádkj cnYkk tk, fd& 

ÁFke iafä & ÁFke LrEÒ 

f}rh; iafä & f}rh; LrEÒ 

bl Ádkj u;h vkO;wg v©j iqjkuh vkO;wg cjkckj gh jgs r¨ ,slh vkO;wg d¨ lefer 

vkO;wg dgrs gSaA 

,sls vkO;wg esa eq[; fod.kZ ds n¨u ä rji  ds vo;o ,d nwljs ds leku g¨rs gSaA& 

mnkgj.kkFkZ& 

















−−

−

=

024

201

410

A  3x3 dh ,d fo"ke lefer vkO;wg gSA 

lefer vkO;wg dh n'kk esa vkO;wg dk ifjoÙkZ ¼Transposed½ ewYk vkO;wg ds cjkcj 

g¨rk gSA vFkkZr~ AT
 = A 

¼8½ ifjoÙkZ vkO;wg ¼Transposed Matrix½ 

;fn fdlh vkO;wg dh iafä;¨a v©j LrEÒ¨a d¨ vkil esa cnYk fn;k tk; r¨ ogh vkO;wg 

ewYk vkO;wg dh ifjoÙkZ vkO;wg dgYkkrh gSA ifjoÙkZ vkO;wg d¨ vkO;wg ds Åij ¼T½ ;k 

¼-½ YkXkkdj fn[kk;k tkrk gSA tSls& 

;fn vkO;wg 







=

2

1

2

1

2

1

c

c

b

b

a

a
A  

bldk ifjoÙkZ vkO;wg AT ;k A1 
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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 dk Øe mXn g¨Xk r¨ ifjoÙkZ vkO;wg dk Øe mXn 

g¨ tk;sXkA 









=

6

4

5

3

1

2
A  2X3 Øe dh vkO;wg gS] bldk ifjoÙkZ vkO;wg 

23  

6

5

1

4

3

2

×

















=TA  Øe dh vkO;wg gSA 

¼9½ lfn'k vkO;wg ¼Vector Matrix½ 

lfn'k vkO;wg gh ,d fo'ks"k n'kk gS ftlesa dsoYk ,d gh iafä g¨ mls iafä lfn'k 

¼Row vector½ vFkok iafä vkO;wg ¼Row Matrix½ dgrs gSaA tSls [a1, 

a2,�an] ;k [1,2,3] ;k [5,9,7] blds foijhr m x 1 Øe dh vkO;wg ftlesa 

dsoYk ,d gh LrEÒ g¨] LrEHk lfn'k ;k LrEÒ vkO;wg dgYkkrh gSA tSls& 

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 ftlls lEc) lkjf.kd 

dk eku 'kwU; g¨ r¨ vO;qrØe.kh; vkO;wg dgYkkrh gSA geus iwoZ esa ns[kk Fkk ¼Table-

1½ fd lkjf.kd ,d oxZ vkO;wg dk ewY; gSA 

;fn vkO;wg A fuEu g¨& 

















=

531

972

531

A  r¨ bldk lkjf.kd 
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















=

531

972

531

|| A  

vr% vkO;wg vO;qrØe.kh; vkO;wg gSA ;fn fdlh vkO;wg ds laXkr lkjf.kd dk eku 

'kwU; u g¨ r¨ bls O;qRde.kh; ¼Non Singular Matrix½ dgrs gSaA  

7-8 vkO;wg chtXkf.kr  

vkO;wg chtXkf.kr ds vUrxZZr fuEu Áeq[k fcUnq vkrs gSa& 

¼1½ vkO;wg¨a dh lekurk 

¼2½ vkO;wg¨a dk ;¨Xk v©j vUrj 

¼3½ vkO;wg¨a dk xq.kk 

7-8-1 vkO;wg ä dh lekurk  

n¨ vkO;wg ,d leku dgs tk;saxsa ;fn os loZle ¼Identical½ g¨a vFkkZr~  

¼1½ n¨u ä vkO;wg¨a esa iafä;¨a v©j LrEÒ¨a dh la[;k leku g¨ vFkkZr n¨u ä dk Øe 

leku g¨A 

¼2½ n¨u¨a vkO;wg¨a dh iafä;¨a v©j LrEÒ¨a ds vo;o ,d gh g ä vFkkZr lÒh i v©j j 

ds eku ä ij aij=bij A blh ckr d¨ ge bl Ádkj dg ldrs gSa fd n¨u¨a ds 

vo;o¨a esa fLFkfrtU; lekurk g¨A 

;fn vkO;wg 

[ ]

[ ] 







=










−−

++
=

41

53

2

B

dcba

dcba
A

 

r¨ [A] v©j [B] cjkckj g¨aXks ;fn&] 

a+b=3 rFkk 2c+d=5 

a-b=1 rFkk 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 Øe ¼order½ dh n¨ vkO;wg A v©j B dk ;¨Xk ,d ,slh vkO;wg g¨rh gS 

ftlds vo;o vkO;wg A v©j B ds laXkr vo;o¨a d¨ ;¨X g¨rs gSaA mnkgj.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 Ádkj ;fn A = [aij] v©j B=[bij] ,d gh Øe dh g¨a r¨ & 

A+B = [cij] tg‚ a cij=aij=bij 

;fn n¨u ä vkO;wg leku Øe dh ugÈ gSa r¨ n¨u ä dk ;¨Xk ifjÒkf"kr ugÈ g¨XkkA  

vkO;wg ä dk ?kVkuk 

ftl Ádkj ls ge n¨ vkO;wg¨a d¨ t¨M+rs gSa mlh Ádkj ls leku Øe dh n¨ 

vkO;wg¨a d¨ ?kVk;k Òh tkrk gSA 









=

2

1

2

1

b

b

a

a
A  rFkk 








=

2

1

2

1

d

d

c

c
B  

mnkgj.kkFkZ& 

r¨ 








−−

−−
=−

2222

1111

dbca

dbca
bA  okLro esa A-B=A+(-B) 

;fn 







=

9

6

4

5

5

4
A  rFkk 








=

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  

mnkgj.k& 

;fn 







=

64

31
A  rFkk 








=

57

12
B  

r¨ A+B rFkk A-B Kkr dhft,A 

gYk& 

;gka A rFkk B n¨u¨a leku Øe ¼2X2½ ds gSa vr% ;¨Xk rFkk ?kVkuk lEÒo gS] t¨ 

fuEu gS& 

¼1½ 







=









++

++
=








+








=+

1110

53

5673

1421

57

12

63

41
BA  

¼2½ 








−

−−
=









−−

−−
=








+








=−

14

31

5673

1421

57

12

63

41
BA  

mnkgj.k& 

;fn 







=

8

5
  

1

3
  

7

2
A  rFkk 








=

42

1-6
B  

r¨ A+B rFkk A-B dk eku Kkr dhft,A 

gYk& 

;gka ij A dk Øe 2X3 v©j B 2X2 gSA vFkkZr~ n¨u ä leku Øe ds ugÈ gSA 

blfYk, ;¨Xk djuk v©j ?kVkuk n¨u ä lEÒo ugÈ gSA  

mnkgj.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 dk lkgp;Z fu;e fl) dhft,& 

gYk& ;fn A,B v©j C ,d gh Øe ¼order½ dh rhu vkO;wg g¨a r¨& 

1- ¼A+B½+C = A + (B+C) vFkkZr~ vkO;wg ;¨Xk esa lkgp;Z fu;e Ykkxww g¨rk gSA 

mij¨ä mnkgj.k esa A, B rFkk C  ,d leku Øe ¼3X2½ dh vkO;wg gSa] vr% 

;¨X dk 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;sa i{k dk ;¨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. nka;sa i{k dk ;¨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- ¼3½ o ¼6½ 

vr% fl) (A+B)+C=A+(B+C) 

mnkgj.k& 

;fn 







=

5

3
  

4

7
  

1

5
x  rFkk 








=

9

2
  

5

3
  

1

4
y  g¨ r¨ ¼½ dk eku Kkr dhft,A 
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tgka n+y-X=0, 0 'kwU; vkO;wg gSA 

gYk& 

eku Y¨rs 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
 

rFkk −







=−+

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 tkurs gSa fd n¨ vkO;wg¨a dh lekurk ds fYk, vo;o¨a dk leku g¨uk 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   

fdlh vfn'k K v©j vkO;wg A dk xqq.kuQYk KA ;k AK ,d ,slh vkO;wg gS 

ftldk ÁR;sd vo;o vkO;wg A ds vo;o dk K xqquk 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 jkf'k ls xqqq.kk djus ij mlds ÁR;sd vo;o esa 

ml vpj jkf'k dk xqqq.kk YkXk tkrk gSA 

;fn A rFkk B leku Øe dh g¨a rFkk K1 v©j K2 n¨ vpj jkf'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 

mnkgj.k& ;fn 







=

3

7
  

2

6
  

1

4
A  

r¨ 2A rFkk 4A dk eku Kkr dhft,& 

;gka 2A esa 2 vpj jkf'k gS vr%& 










×

×

×

×

×

×
=

32

72
  

22

62
  

12

42
2A 








=

6

14
  

4

12
  

2

8
 

blh Ádkj 4A esa 4 vpj jkf'k gS vr% 










×

×

×

×

×

×
=

34

74
  

24

64
  

14

44
4A  








=

12

28
  

8

24
  

4

16
 

¼2½ ;fn 
















=

987

654

321

A  rFkk 
















=

154

321

765

B  g¨ r¨ 

¼I½ 2A+ 3B rFkk (II) 5A � 2B Kkr dhft, 

¼1½ 1A+3B esa 2]3 vpj jkf'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

 

¼2½ blh Ádkj 5A+2B dk eku fudkYkrs 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 dk Xkq.kuQYk rÒh vfLrRoeku g¨Xk tc vkO;wg A esa LrEÒ ä 

dh la[;k vkO;wg B esa iafä;¨a dh la[;k ds cjkcj g¨A 

;fn A dk Øe �mXn� g¨ rFkk B dk Øe �pXr� g¨ r¨ AB rÒh vuqdwYk 

g¨Xkk tc 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 djus ds fYk;s A dh iafä ¼ Row½ ds vo;o¨a d¨ B ds LrEÒ 

¼Column½ ds vo;o¨a ls fuEu Ádkj ls xqqq.kk fd;k tk ldrk gSA 

;gka A dk Øe 2X3 rFkk B dk Øe 3X2 gS tgka A ds LrEÒ ä dh la[;k B 

dh iafä;¨a dh la[;k ds cjkcj gSA vc A dh iafä ds vo;o¨a v©j B ds LrEÒ ds 

vo;o¨a esa ØekXkr Xkq.kk djds t¨M+rs gSaA 










++

++

++

++
=

c2.n3b2.n2a2.n1

c1.n3b1.n2a1n1
    

c2.m2b2.m2a2.m1

c1.m3b1.m2a1.m1
AB  

bl Ádkj ;g Li"V gS fd ;fn A dk Øe mXn rFkk B dk Øe nXr g¨ r¨ 

AB dk Øe mXr g¨XkkA 

la[;kRed mnkgj.k Y¨dj ge xq.kk d¨ vklkuh ls le> ldrs gSaA 









=

2

1
  

5

3
  

4

2
A 2×3    

















=

25

43

21

B 3×2 

Li"V gS fd �A' esa LrEÒ¨a dh la[;k B esa iafä;¨a dh la[;k ds cjkcj gS vr% AB 

ÁkIr djuk lEÒo gSA 










++

++

++

++
=

4208

2124
    

10154

592
AB  









=

32

18
    

29

16
AB 2×2 

bl Ádkj AB dk Øe 2X2 gSA 

mnkgj.k& ;fn [ ]1234=A 1×4 B=

4

3

2

1

 4×1 B ;gka AB lEÒo gS 

D;¨afd A esa LrEÒ¨a dh la[;k ¼4½ B esa iafä;¨a dh la[;k ¼4½ ds cjkcj gSA ;gka 

AB dk Øe 1X1 dk g¨Xk vFkkZr~ dsoYk ,d vo;o ÁkIr g¨Xkk 

[ ]44332211 ×+×+×+×=AB [ ] 1130 XAB =  
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bl Ádkj vkO;wg xq.ku esa fuEu fcUnq /;ku j[kus pkfg,A 

¼1½ loZÁFke gesa ;g irk YkXkuk pkfg, fd A v©j B dk xq.kk lEÒo gS vFkok 

ugÈ& blds fYk, A esa LrEÒ ä ¼Column½ dh la[;k B esa iafä;¨a ¼rows) dh 

la[;k cjkcj g¨uh pkfg,A 

¼2½ ;fn AB ÁkIr djuk lEÒo g¨ r¨ A dh iafä ¼row½ ds vo;o¨a  

¼elements½ dk B ds LrEÒ ¼columns½ ds vo;o¨a ls ØekXkr xq.kk djds t¨M+rs 

gSa t¨ bl Ádkj gS& 

A dh ÁFke iafä ¼row½ d¨ B ds ÁFke LrEÒ ¼column½ ls xqqq.kk djds t¨M+ nsrs 

gSa r¨ AB dk ÁFke vo;o ÁkIr g¨rk gSA 

blh Ádkj A dh nwljh iafä d¨ B ds lÒh LrEÒ¨a esa xq.kk djrs gSa v©j ,sls gh 

vkXks c<+rs gSaA 

lkekU; chtXf.kr esa 2X3 dk ogh vFkZ gS t¨ 3X2 dk gS bl Ádkj ny=ynA 

ijUrq vkO;wg chtXkf.kr esa fLFkfr blls fÒé g¨rh gSA ;fn AB ifjÒkf"kr gS r¨ 

bldk ;g vFkZ ugÈ fudYkrk gS fd BA Òh ifjÒkf"kr g¨XhA ;fn ge ;g eku Òh 

Y¨a AB v©j BA n¨u¨a ifjÒkf"kr gSa r¨ Òh ;g vko';d ugÈ fd AB=BA g¨XkkA 

mnkgj.k& ;fn 









=

2

1
  

5

3
  

4

2
A 2X3 rFkk 

















=

25

43

21

B 3X2 

tgka AB ifjÒkf"kr gS A2×3 , B3×2  →  AB2×2    

rFkk BA ifjÒkf"kr gS B3×2 , A2×3 , → BA3×3    

tgka AB≠BA 









=

32

18
    

29

16
AB ¼½ rFkk BA= 

















72518

112922

51310

 

tgka AB≠BA 
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mnkgj.k& 

;fn A














 −

=

100

210

321

A  rFkk 
















−

−

=

100

210

721

B   

r¨ AB v©j BA n¨u ä ifjÒkf"kr gSa rFkk AB=BA gSA 

















==

100

010

001

BAAB  

;fn AB=0 ¼'kwU; vkO;wg½ gSa r¨ blls ;g rkRi;Z ugÈ fudkYkk tk ldrk fd ;k 

r¨ A=0 vFkok B=0 gSA fuEu mnkgj.k ls Li"V gS& 

;fn 







=

1

1-
    

1-

1
A  rFkk 








=

1

1
    

1

1
B  

r¨ 0
0

0
    

0

0
=








=AB  

;gka AB esa A d¨ iwoZ xq.kd ¼Pre-multiplier½ rFkk B d¨ mÙkj xq.kd¼Post 

multiplier½ dgrs gSaA blh Ádkj AB vkO;wg d¨ A vkO;wg dk B vkO;wg ls 

mÙkj xq.ku ¼ Post Multiplying Matrix A by Matrix B½ vFkok vkO;wg B 

dk vkO;wg A ls iwoZ xq.ku ¼Premultiplying Matrix B by A½ dgrs gSaA 

vkO;wg xq.ku ds fu;e& 

¼1½ lkgp;Z fu;e Ykkxw g¨rk gS ;fn AB v©j C dk xq.kk lEÒo g¨ r¨ 

(AB)C=A(BC) gSA 

¼2½ caVu dk fu;e ¼ Distributive law½ Ykkxw g¨rk gSA ;fn AB, AC rFkk 

B+C dk vfLrRo g¨& A(B+C)=AB+AC 

¼3½ fdlh vpj jkf'k ds lkFk K(AB) = (KA) B = A(KB) lR; fl) g¨rk gSA 

¼4½ vkO;wg xq.ku ds laca/k esa Øe fofu;e ¼Cummulative½ fu;e Ykkxww ugÈ g¨rk 

D;¨afd lk/kkj.kr;k AB=BA bu fu;e¨a d¨ ge fuEu mnkgj.k ä }kjk Li"V djsxsasA  
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mnkgj.k& 

;fn 







=

4

3
    

1

2
A  rFkk 








=

2

4
    

3

5
B  








=

1-

1
    

0

1
C  

r¨ fl) dhft, 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 Ádkj 









=

4

3
    

1

2
AB × 









2

4
    

3

5
 










×+×

×+×

×+×

×+×
=

2441

2342
    

3451

3352
AB  









=

12

14
    

17

19
AB  

rFkk 









=

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- ¼1½ rFkk ¼2½ ls 

A(B+C)= AB+AC 

mnkgj.k& ;fn  
















=

211

514

231

A rFkk 
















=

100

010

001

I  r¨ fl) dhft, fd& 

(a) A.I=I.A=A 

(b)=I=I
2
=I

3

gYk 

¼a½ ;gka A v©j I n¨u¨a ¼3×3½ dh oxZ vkO;wg gS vr% AI v©j IA n¨u¨a ifjÒkf"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 rFkk ¼ii½ ls 

A.I=I.A=A 

¼b½ fdlh oxZ vkO;wg esa A2
=A.A blh vk/kkj ij  I2

=I.I 

















=

100

010

001

.II ×

















100

010

001

 

















×+×+××+×+××+×+×

×+×+××+×+××+×+×

×+×+××+×+××+×+×

=

110000011000010010

100100001100000110

100001001001000011

 

















=

100

010

001

I  

vr% I2
=I   

vc I3
=I

2
.I 

















100

010

001

×

















100

010

001

I=

















=

100

010

001

 

;k I3
= I  

leh ¼i½ rFkk¼ii½ ls 
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I
3
=I

2
=I  

u¨V& ;fn vkO;wg oxZ vkO;wg ugÈ gS r¨ A
2,
A

3
, B

2
,B

3 dk eku Kkr ugÈ fd;k 

tk ldrkA 

7-11- ifjoÙkZ vkO;wg dh dqN fo'¨"krk,¡ v©j laNsn  

geus ns[kk fd ;fn fdlh vkO;wg A dh iafä;¨a d¨ v©j LrEÒ¨a d¨ iafä;¨a esa cnYk 

fn;k tk, r¨ u;h vkO;wg A dh ifjoÙkZ vkO;wg dgYkkrh gS v©j bls A ls fpfg~ur 

djrs gSaA ifjoÙkZ vkO;wg dh dqN egRoiw.kZ fo'¨'krk,¡ g¨rh gSa t¨ fuEu gSa& 

¼1½ (A+B)
T
= A

T
+B

T 

¼2½ (kA)
T
= kA

T  tgka k ,d vkfn'k jkf'k gSA 

¼3½ (AT
)

T
= A   

¼4½ (AB)
T
= B

T
.A

T 

¼5½ (A, A2,......Ak)
T
 = Ak

T
 ��A2

T 

7-11-1 laNsn  

fdlh oxZ vkO;wg A ds eq[; fod.kZ ds vo;o¨a ds ;¨X d¨ vkO;wg dk laNsn dgrs 

gSa v©j tr¼A½ ls fYk[krs gSaA laNsn ds laca/k esa fuEu n¨ ckrsa /;ku nsus ;¨X; gSa& 

¼1½ n¨ vkO;wg¨a ds ;¨Xk dk laNsn ÁR;sd vkO;w gds laNsn dk ;¨Xk g¨rk gS vFkkZr~ & 

   tr(A+B)= tr(A)+tr(B) 

¼2½ ;fn (A½ v©j (B) bl Ádkj dh n¨ vkO;wg gS ftuds fYk, AB v©j BA 

n¨u ä ifjÒkf"kr gS r¨ AB  dk laNsn ogh g¨Xk t¨ BA dk 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 

 

 

 



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

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

7-12 vkO;wg dh d¨fV   

vkO;wg dh d¨fV vkO;wg esa js[kh;&Lora= iafä;¨a vFkok LrEÒ¨a dh vf/kdre la[;k g¨rh 

gS ;k fdlh vkO;wg ¼A½ dh d¨fV ml vkO;wg ls cuh lkjf.kd ds lcls cM+s ¼largest½ 

XSj 'kwU; ¼non-zero½ vilkjf.kd ds Øe ds cjkcj g¨rh gSA 

7-12-1 vkO;wg dh d¨fV Kkr djus dh fof/k& 

¼1½ ;fn vkO;wg oxZ vkO;wg oxZ vkO;wg gS r¨ mldk lkjf.kd&eku Kkr djrs gSa] 

;fn ;g eku 'kwU; ugÈ gS r¨ vkO;wg dh d¨fV ml lkjf.kd ds Øe ds cjkcj g¨Xkh   

   vkO;wg dh d¨fV Kkr djus ds fYk, bls lkjf.kd cuk dj eku Kkr djrs gSaA 

¼2½ ;fn oxZ vkO;wg esa cuh lkjf.kd dk eku 'kwU; g¨ r¨ ge 1 de Øe dh 

vilkjf.kd ns[krs gSaA bu vilkjf.kd ä esa ;fn ,d Òh 'kwU; u gqbZ r¨ bl 

milkjf.kd dk Øe gh vkO;wg dh d¨fV g¨XhA ;fn ;s lÒh milkjf.kd 'kwU; gqbZ 

r¨ ,d Øe de djds iqu% vilkjf.kd dk eku Kkr fd;k tkrk gSA 

7-13 vkO;wg dk O;qRØe  

vkO;wg chtXf.kr] lk/kkj.k chtXkf.kr ls fÒé g¨rk gS blesa fuEu ckrksaa dk /;ku 

j[kuk pkfg,& 

¼1½ vkO;wg oxZ vkO;wg g¨A 

¼2½ vkO;wg O;qRØe.kh; oxZ vkO;wg g¨A  

;fn fdlh oxZ vkO;wg A ds lkFk d¨bZ nwljh vkO;wg dk laca/k bl Ádkj g¨ fd 

AB=BA=I tgka I bdkbZ vkO;wg gSA 

r¨ vkO;wg A d¨ O;qRØe.kh; vkO;wg rFkk B d¨ A dk O;qRØe ;k ÁfrYk¨e dgrs 

gSa v©j B=A
-1 fYk[krs gSa tSlk fd Li"V gS  

A.A
-1

=A
-1

=I 

;fn A v©j B,  Øe dh bl Ádkj dh oxZ vkO;wg g¨ fd AB=In=BA r¨ A 

v©j B ,d nwljs fd xq.kkRed O;qRØe (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 dk O;qRØe n¨ Ádkj ls Kkr fd;k tkrk gS& 

¼1½ vkO;wg dh lkjf.kd rFkk lg[k.Mu  }kjk 

¼2½ ewYk fØ;kv¨a }kjk 

bu n¨u¨a fof/k;¨a esa igYkh fof/k gh ljYk ,oa ÁpfYkr gSA 

7-14   ,d ?kkrh; ;qxir lehdj.kksa ds gy esa vkO;wg dk iz;ksx   

;fn fuEu lehdj.k dks vkO;wg ds iz;ksx ls gy fd;k tk, rks &  

11 1 12 2 1a x a x b+ =  

21 1 22 2 2a x a x b+ =  

bls vkO;wg :i esa fuEu izdkj ls fy[k ldrs 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 ldrs gSa 

 11 12

21 22

a a
A

a a

 
=  
 

  xqq.kkadksa dh vkO;wg gSA 

 1

2

x
X

x

 
=  
 

  pjksa dk lkfn”k gSA 

 1

2

b
B

b

 
=  
 

  LrEHk lfn”k (vector) gSA 

;fn  A 0≠  rks bldk O;qRØe bl izdkj izkIr fd;k tk ldrk gSA 

D;ksafd   1A A I− = . 

lehdj.k    A X B=   ls 
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nksuksa rjQ A-1 ls Xqq.kk djus ij 

 1 1(A A) X A B− −=  

 1IX A B−=  

 1X A B−=  

iznÙk lehdj.k dk gy gS 

mnkgj.k & ldhdj.kksa      

 x y z 6+ + =  

 x y z 2− + =  

 2x y z 1+ − =  

dks gy dhft, 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 ds vuq:i foLrkj djus ij 

 6 0 6= − =  

lg[k.Mksa ds 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 cuh 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 ds iz;ksx }kjk lehdj.kksa esa vKkr jkf’k;ksa dk gy bl izdkj gksrk gS & 

 1X A B−=   tgk¡  

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= = = . 

7-14-1  ;qxir lehdj.kksa ds }kjk vkO;wg dk O;qRØe izkIr djuk 

vkO;wg ds O;qRØe izkIr djus dh fof/k;k¡ iwoZ esa crkbZ tk pqdh gSaA 

;gk¡ ge ;qxir lehdj.kksa }kjk fdlh vkO;wg ds O;qRØe izkIr djus ij ppkZ djsxsaA 

mnkgj.k & 1 22x 3x 13+ =  

  1 22x 4x 8− + =  
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;fn ge X1 X2 ls cus xqq.kkadksa dh vkO;wg dk O;qRØe izkIr djuk gS rks ge igys x1  

vkSj x2 dk eku Kkr djsxsa tks fuEu izdkj gS & 

lkjf.kdksa dk iz;ksx gq, vKkr jkf”k;ksa ds eku Kkr djus ¼ØSej dk fu;e½ dh fof/k ls 

lqifjfpr 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 izdkj  2x 1

42 14
=   ;k   2x 3=  

ge ;g Hkh tkurs 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

−

 
− 

=  
 
  

 

7-15  vkO;wg izFkDdj.k   

 vkO;wg dk foHkktu LrEHkksa rFkk iafDr;ksa ds lekukUrj js[kk [khapdj fd;k tkrk gS 

mnkgj.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

 
 =
 
  

   dks foHkkftr djrs 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 dks fuEu izdkj ls fy[k ldrs gSa & 

 11 12

21 22

A A
A

A A

 
=  
 

 

bls fuEu izdkj ls Hkh i`FkDdj.k fd;k tk ldrk 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 ds vk;rkdkj vadk;r vFkok ¼Matrix½ Øe foU;kl d¨ 

vkO;wg  dgrs gSaA 

� vkO;wg dk Øe ¼order of Matrix½& vkO;wg dh iafä ¼m½ rFkk LrEÒ ¼n½ 

dh la[;kv¨a d¨ vkO;wg dk Øe dgrs gSa] bls ¼m X n½ i<+rs gSaA vkO;wg 

d¨ ge [k] }kjk fYk[krs gSa tSls nn

aaa

aaa

aaa

A

nnnn

n

n

×

















=

21

22221

11211

 Øe dh oxZ 

vkO;wg gSA vkO;wg dk Á;¨Xk ge lehdj.k fYk[kus dh fof/k rFkk lehdj.k 
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ls laca/k g¨dj gYk ds vfLrRo dh tkaap dk irk YkXkus dh fof/k ds fYk, 

djrs gSaA 

� vkO;wg la[;kv¨a ds iwjs lewg d¨ O;ä djrk gS] blesa iafä;¨a rFkk LrEÒ ä 

dh la[;k fÒé g¨ ldrh gS] fdlh vpj jkf'k ls vkO;wg esa xqqq.kk djus ij 

mlds lkjs vo;o¨a esa xqqq.kk g¨ tkrk gsA 

� vkO;wg ds Ádkj & ns[¨a lsDlu 7-7 

� n¨ vkO;wg loZle dgs tk;saxs ;fn ¼1½ muds LrEÒ¨a rFkk iafä;¨a dh la[;k 

leku g¨ ¼2½ n¨u¨a vkO;wg¨a dh iafä;¨a v©j LrEÒ ä ds vo;o ,d gh g ä] 

vFkkZr~ lÒh ¼i½ v©j ¼j½ ds eku¨a ij ¼aij=bij½ 

� n¨ vkO;wg¨a dk ;¨Xk lÒh ifjÒkf"kr g¨Xkk] tc os leku Øe dh g¨A ;gh 

fu;e vkO;wg¨a ds ?kVkus ij Ykkxw g¨rk gSA 

� vkfn'k xqq.ku esa ¼k½ vfn'k dk ¼A½ vkO;wg ds ÁR;sd vo;o dk ¼k½ xquk 

g¨XkkA 

� vkO;wg Xq.ku esa ¼AB½ dk Xq.ku rÒh vfLrRoeku g¨Xkk tc vkO;wg ¼A½ esa 

LrEÒ¨a ¼n½ dh la[;k vkO;wg ¼B½ esa iafä;¨a ¼m½ dh la[;k ds cjkcj g¨A  

� ifjorZ vkO;wg dh fo'¨"krk,¡ rFkk laNsn 7-11-1] 7-11-2 

� vkO;wg dh d¨fV esa vkO;wg esa js[kh;&Lora«k iafä;¨a vFkok LrEÒ¨a dh 

vf/kdre la[;k g¨rh gSA 

� vkO;wg dk O;qRØe Kkr djus ds fYk, vkO;wg dk oxZ vkO;wg g¨uk vko';d 

gS] rFkk vkO;wg O;qRØe.kh; oxZ vkO;wg g¨uk vko';d g¨A 

� O;qRØe vkO;wg ds ifj.kke& ns[¨a 7-13-1 

� O;qRØe vkO;wg Kkr djus dh fof/k;‚a gSa& lkjf.kd  rFkk lg[k.Mt] Xkl 

fof/k A 

� YkkfEcd vkO;wg& ,d oxZ vkO;wg A YkkfEcd vkO;wg dgh tkrh gSA ;fn 

¼A.AT
=I½ tgka ¼I½ bdkbZ vkO;wg v©j ¼AT½ ifjoÙkZ vkO;wg gSA 
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� leoxZ vkO;wg ;fn d¨bZ oxZ vkO;wg ¼A½ ,slh gS fd ¼A2
=A½ rc ¼A½ d¨ 

leoxZ vkO;wg dgrs gSaA  

7-17 'kCnkoYkh 

¼1½ ifjÒkf"kr - defined  

¼2½ Øe - order 

¼3½ fpfUgr - denoted 

¼4½ vo;o - elements 

¼5½ fod.kZ - diagonal 

¼6½ lfn'k �vector  

¼7½ O;qRØe.kh; - non-singular 

¼8½ vO;qRØe.kh; - singular 

¼9½ vfLrRoeku & lEÒo 

¼10½ iwoZ xqq.ku � pre-multiplying 

¼11½ mÙkj xq.ku � post-multiplying 

¼12½ ifjoÙkZ vkO;wg- transposed Matrix 

7-18 vH;kl iz”u 

Part-1   

 A oLrqfu"B iz'u % 

1- vkO;wg okLro esa ------------------------------- dk ,d lewg gSA 

 ¼i½ vo;oksa ¼ii½ lg[k.Mksa ¼iii½ lans'kksa ¼iv½ vilkjf.kdksa 

2- ftl vkO;wg esa iafDr;ksa vkSj LrEHkksa dh la[;k cjkcj gks mls D;k dgrs gSa\ 

 ¼i½ bdkbZ vkO;wg¼ii½ oxZ vkO;wg ¼iii½ lfn'k vkO;wg ¼iv½lefer vkO;wg 

3- fdl vkO;wg ds eq[; fod.kZ ds Åij ;k uhps ds lHkh vo;o 'kwU; gksrs gSa\ 

 ¼i½fod.kZ vkO;wg ¼ii½lfn'k vkO;wg ¼iii½f=Hkqth; vkO;wg ¼iv½'kwU; vkO;wg 
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4- ;fn fdlh vkO;wg dh iafDr;ksa vkSj LrEHkksa dks vkil esa cny fn;k tk; rks u;h 

vkO;wg ewy dh ------------------ vkO;wg dgykrh gSA 

 ¼ i½ ifjoÙkZ ¼ii½lefer ¼iii½ vO;qrØe.kh; ¼iv½lfn'k 

5-vkO;wg Xkq.ku ds lEcU/k esa fuEu esa ls dkSu lk fu;e ykXkw ugh gksrk\ 

¼i½ lkgp;Z  ¼ ii½ Øe fofue; fu;e ¼ iii½ caVu dk 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- nks vkO;wgksa A rFkk B dk ;ksx rHkh rFkk dsoy rHkh gks ldrk gS] ;fn mudh 

dksfV] iafDr;k¡ rFkk LrEHk rhuksa gh ,d nwljs ds cjkcj gksA 

2- ;fn fdlh oxZ vkO;wg esa eq[; 'kwU; gksa rFkk vU; vo;o bdkbZ gks rks bl rjg ls 

vkO;wg dks bdkbZ vkO;wg dgrs gSA 

3- vkO;wg dh dksfV] iafDr;ksa dh vFkok LrEHkksa dh la[;k] tks Hkh de gks] ls vf/kd 

ugha gks ldrhA 

4- nks vkO;wgksa A vkSj B dk xq.kuQy rHkh vfLrRoeku gksXk rc vkO;wg A esa iafDr;ksa 

dh la[;k B esa LrEHkksa dh la[;k ds cjkcj gksA 

5- lefer vkO;wg dh n'kk esa vkO;wg dk ifjoÙkZ ewy vkO;wg ds cjkcj gksrk gSA 

6- ,d ,slh oxZ vkO;wg ftlds eq[; fod.kZ ij leku vo;o gks vkSj vU; tXg 'kwU; 

gks rks bls fod.kZ vkO;wg dgrs gSaA 

7- lfn'k vkO;wg dh ,d n'kk gSa ftlesa dsoy ,d gh iafDr vFkok LrEHk gksrs 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 fuEu dh O;k[;k dhft,-  

¼1½ vkO;wg v©j lkjf.kd esa vUrj  

¼2½ iwoZ xq.ku rFkk mÙkj xq.ku  

¼3½ ifjoÙkZ vkO;wg dh fo'¨"krk,¡  
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¼4½ O;qRØe vkO;wg ds eq[; xq.k  

¼5½ vkO;wg ÁFkDdj.k  

B-  fl) dhft, 

(1) ;fn  
2 3

A
0 1

 
=  
 

  rFkk     
3 4

B
2 1

 
=  
 

 

rks fl) dhft, fd  (AB) ' B'A '=  

(2) ;fn  
2 4 1

A
1 0 2

− 
=  − 

  rFkk     

3 4 5

B 1 2 7

2 1 0

 
 = −
 
  

 

rks fl) dhft, fd  (AB) ' B'A '=  

(3) ;fn  
2 1

A
3 7

 
=  
 

  rFkk     
1 2

B
3 5

− 
=  
 

 

rks fl) dhft, fd  (AB) ' B'A '=  

(4)   ;fn  
1 2 0

A
3 1 4

 
=  − 

  rks AA' rFkk A'A Kkr dhft, 

(5)   ;fn  

1 2 3

A 2 2 1

4 5 2

− − 
 = −
 

−  

  rks adj.k Kkr dhft, 

 (1)  ;fn  

1 3 3

A 1 4 3

1 3 4

 
 =
 
  

  rks A-1 Kkr dhft, 

(2)   ;fn  

1 1 1

A 1 2 1

1 1 2

 
 =
 
  

  rks A-1 Kkr dhft, 

(3)   A dh O;qRØe.kh; vkO;wg A-1 Kkr dhft, 
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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

 
 =
 
  

  rks A-1 Kkr dhft, 

(5)     

3 3 4

A 2 3 4

0 1 1

− 
 = −
 

−  

  rks fl) dhft, fd 

   3 1A A−=  

C- fl) dhft, 

¼1½ ;fn 







=








=

02

75
 ,  

13

52
BA   fn;k Xk;k gS r¨ fl) dhft, fd 

'')( ABAB =  

mÙkj& '')( ABAB =   
2114

1720








=  

¼2½  ;fn 
















=

2

2

1

A  rFkk [ ]123=B fn;k gS  r¨ fl) dhft, fd 

'')( ABAB =  

mÙkj&  

¼3½ vkO;wg A  dh AdjA Kkr dhft, 

A
















−=

312

321

111

A  

mÙkj&
















−

−

−−

=

135

419

543

adjA  
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¼4½ vkO;wg A  dh ¼aadjA½ rFkk O;qRØe ¼ A
-1½ Kkr dhft, 









=

61

52
A  

mÙkj& 








−

−
=

21

56
adjA  

O;qRØe 








−

−

7/27/1

7/57/6
 

¼5½ vkO;wg A  dk O;qRØe Kkr dhft,& 

















−=

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 

izLrqr bdkbZ dk v/;;u djus ds i’pkr ikBd ;qxir lehdj.kksa  ds vklku gy ds 

fy, chtXkf.kr esa lkjf.kd ds iz;ksx ij tkudkjh izkIr djsxsasaA budh lgk;rk ls 

lehdj.kksa ds vKkr pjksa ds ewY; fu/kkZfjr fd;s tkrs gSaA blhfy;s lkjf.kd dks fu/kkZjd 

Hkh dgrs gSaA 

8.2 mn~ns”; 

izLrqr bdkbZ esa lkjf.kd ds iz;ksx dh fof/k ,oa lkekU; fu;e ij ppkZ dh tk;sXkh- 

• ;qxir lehdj.kksa ds vklku gy ds fy, chtXkf.kr esa lkjf.kd ds iz;ksx 

• lkjf.kd izlkj 

• milkjf.kd (Minors) 

• lkjf.kdksa ds foLrkj ds lkekU; fu;e 

• lkjf.kd dh fo’ks"krk,¡ ¼xqq.k½ 

• lkjf.kdksa dk xqq.kk 

• Øsej dk fu;e  

• lkjf.kd dk vodyt 

8-3 ifjHkk"kk 

;g ;qXein fofHkUu inksa ds ;ksx vFkok vUrj ds :i esa O;Dr gksrs gSa rFkk ;s in dbZ 

la[;kvksa ds xqq.kuQy (Product) gksrs gSaA  

bl izdkj lkjf.kd nks ;k nks ls vf/kd xq.kuQyksa ds vUrj dh lkadsfrd vfHkO;fDr 

gSA fofHkUu inksa dks nks [kM+h js[kkvksa (Vertical Lines) ds chp O;Dr fd;k tkrk gS 

tSls  

 a1 b2 � a2 � b1 dks fuEu izdkj fy[k ldrs 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 dks lkjf.kd dk ekSfyd va”k  vkSj buds xq.kuQy a1b2, 

a2b1  dks vo;o  dgrs gSaA lkjf.kd dk Øe & fdlh lkjf.kd ds vUrXZr ftrus LrEHk 

o iafDr;k¡ gksrh gSa] og la[;k gh lkjf.kd dk Øe dgykrh gSA     

mnkg.kkFkZ (Eq. 2) 

(A) 1 1

2 2

a b

a b
  blesa nks iafDr (rows) vkSj nks LrEHk gSa] vr% ;g f}rh; Øe 

(second order) dh lkjf.kd gSA 

(B)     

1 1

2 2

3 3

a b

a b

a b

   blesa rhu iafDr (rows) vkSj rhu LrEHk gSa] vr% ;g rr̀h; Øe dh 

lkjf.kd gSA rkRi;Z ;g gS fd] fdlh Hkh lkjf.kd dk Øe vFkok dksfV mldh iafDr 

vkSj LrEHkksa dh la[;kvksa ls r; gksrh gSA ;fn 2 iafDr vkSj 2 LrEHk gSa] rks dksfV nks 

(second) gksXkkA ;fn 3 iafDr vkSj rhu LrEHk gSa] rks lkjf.kd rr̀h; dksfV dh gksXhA  

lkjf.kd ds LrEHkksa (columns) vkSj iafDr;ksa (rows) ekSfyd va”kksa (constituents) 

vkSj rRoksa (elements) esa lEcU/k fdlh lkjf.kd ds LrEHkksa (columns) vkSj iafDr;ksa 

(rows) & ekSfyd va”kksa (constituents) vkSj RkRoksa esa D;k lEcU/k gksrk gS] bls fuEu 

izdkj ls le>k tk ldrk gSA 

Table 1 

lkjf.kd dk 

Øe (order) 

LrEHk 

(columns) 

iafDr;k¡ 

(rows) 

ekSfyd va”k 

(constituents) 

rRo 

(elements) 

Order c r (a1a2, b1b2,...) (a1b2 .... a2b1...) 

~  ok¡ ~ ~ ~
2
 ~ L 

f}rh; 2 2 2
2
 2L 

rr̀h; 3 3 3
2
 3L 
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bl izdkj Li"V gS fd ;fn lkjf.kd f}rh; Øe dk gS rks mlds ekSfyd va”kksa dh 

la[;k 2
2
 = 4 gksXh] rFkk rRoksa dh la[;k 2L = 2 gksXhA ;fn lkjf.kd r`rh; Øe dk 

gS rks ekSfyd va’kksa dh la[;k 32
 = 9 gksXh vkSj rRoksa dh la[;k 3L = 6 gksXhA 

8-4  lkjf.kd ds vo;oksa dk LFkku 

fdlh lkjf.kd ds vo;oksa dk ,d fuf”pr  LFkku Hkh gksrk gS] tSls dksbZ vo;o igyh 

iafDr vkSj rhljs LrEHk dk gks ldrk gS] rFkk dksbZ vo;o nwljh iafDr rFkk igys LRkEHk 

dk gks ldrk gSA ladsr :i esa izR;sd vo;o dk LFkku fu/kkZfjr djus ds fy;s] mi 

ladsrksa dk iz;ksx fd;k tkrk gSaA buesa igyk miladsr iafDr dks rFkk nwljk miladsr 

LrEHk dks fn[kkrk gSaA  

mnkgj.k & ¼1½;fn vo;o ds miladsr a11 gSa & ;gk¡ aa izFke iafDr rFkk izFke LrEHk 

dk gSA   

               (2)  ;fn vo;o ds miladsr a32 gSa & ;gk¡aa r`rh; ioZr rFkk f}rh; LrEHk 

esa fLFkr gSA 

iafDr dks i ls rFkk LrEHk dks j ls O;Dr djus dk loZekU; izpyu gSA bl lanHkZ esa  

ai j dk vFkZ ith
  row ¼iafDr½ rFkk  jth

  column  ¼LrEHk½ ds vo;o ls gSA  

mnkgj.k & fuEu lkjf.k ¼tks r`rh; dksfV dk gS½ ds vUrXZr vo;oksa ds LFkku dk cks/k 

Li"V djkus dk 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
 

            LrEHk (columns) 

fdlh Øe foU;kl esa iafDr;ksa vkSj LrEHkksa dh la[;k,¡ dbZ gks ldrh gSa] rFkk vusd gks 

ldrh gSA ijUrq lkjf.kd ds vUrXZr iafDr vkSj LrEHkksa dh la[;k cjkcj gksrh gSA 
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blhfy;s ;fn ge vkO;wg ds lanHkZ esa ns[ksa rks lkjf.k oxZ vkO;wg (Square Matrix) ls 

lEc) la[;k gSA 

;fn lkjf.kd esa dqy iafDr dh la[;k �m� rFk dqy LrEHk dh la[;k �n� gS rks] 

lkjf.kd esa m = n dh fLFkfr gksrh gSA 

tcfd �i� vkSj �j� fo”ks’k iafDr vkSj fo”ks"k LrEHk dks O;Dr djus ds fy, iz;qDr gksrs 

gSaA 

8-5  lkjf.kd izlkj (Determinants�s Expansion) 

 fdlh lkjf.kd dk eku Kkr djus ds fy, ml lkjf.kd dks flh iafDr rFkk 

LrEHk ds vo;oksa ds :i esa iznf’kZr djuk lkjf.kd dk izlkj dgykrk gSA lkjf.kd dk 

izlkj milkjf.kd dh lgk;rk ls fd;k tkrk gSA fdlh Hkh iafDr vFkok LrEHk dks ysdj 

lkjf.kd dk izlkj fd;k tk ldrk gSA fdlh Hkh iafDr vFkok LrEHk dks ysdj lkjf.kd 

dk izlkj fd;k tk ldrk gS] ysfdu inksa esa fpUg ds Øe dks /;ku esa j[kuk pkf,A ;g 

Øe fuEu gS% 

 

.....

.....

.....

. . .

. . .

. . .

+ − +

− + −

+ − +
       Eq. 4 

 

okLro esa fpUgksa dk ;g Øe lg[k.M (Co-factor) ij vk/kkfjr gSA gesa izlkj dks 

le>us ds fy, mi lkjf.kd vkSj lg[k.M dh /kkj.kk dks le>uk gksXkkA  

8-6 milkjf.kd (Minors)  

lkjf.kd ds izlkj esa fdlh vo;o dks xq.kk djus okys NksVs lkjf.kd dks mldk 

milkjf.kd dgrsa gSaA okLro esa fdlh lkjf.kd ds fdlh vo;o dh milkjf.kd ,d 

NksVs Øe dh lkjf.kd gh gS tks ml vo;o ls lEc) iafDr vkSj LrEHk dks NksM+ nsus 
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ij izkIr gksrh gSA fdlh dksfV dh lkjf.kd esa vo;o aij dh milkjf.kd ( 1)η− dksfV 

dh lkjf.kd gksXh tks thi  row vkSj thj  row column dks NksM+us ij izkIr gksXhaA  

 ;fn gesa 11a  dh milkjf.kd Kkr djuh gks rks izFke iafDr vkSj izFke LrEHk dks 

NksM+ nsus ij tks cp tkrk gS ogh milkjf.kd gSA mnkgj.k ds fy;s 3 Øe dh fuEu 

lkjf.kd ij /;ku nsaA  

 
11 12 13

21 22 23

31 32 33

a     a    a

| A |          =   a     a    a

a     a    a

      Eq 5−  

bl izdkj 11a dh milkjf.kd gS & 

 22 23

11

32 33

a     a  
| M |          =   

a     a  
      Eq 6−  

bl izdkj 22a dh milkjf.kd gS &  

 21 23

22

31 33

a     a  
| M |          =   

a     a  
      Eq 7−  

rFkk 13a  dh milkjf.kd gS&  

 22 22

31

31 32

a     a  
| M |          =   

a     a  
      Eq 8−  

milkjf.kd dks laXr vo;o ds LFkku dks /;ku esa j[krs gq, M ls O;Dr djrs gSa 

milkjf.kd 11 22 13(Minors) M ,  M ,  M−  bR;kfnA tgk¡ 11 11M − α  dks milkjf.kd gS 

rFkk 12 12 13 13M a ,  M a− − ds milkjf.kd gSaA  

8-6-1 lkjf.kd dk izlkj  

bl izdkj milkjf.kd dh lgk;rk ls A dk izlkj vklkuh ls fd;k tk ldrk gS&  

 11 11 12 12 13 13A a  M a  M   a  M= − +      Eq 9−   

lkjf.kd ds izlkj esa iz;qDr fpUgksa ds Øe dks /;ku esa j[krs gq;s (Fig 4) (Eq-1)− dks 

foLrkj ls fuEu izdkj ls izlkj fd;k tk ldrk 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+ −  

miladsr izlkj esa 11a dks mlds milkjf.kd 11M ls xqqq.kk fd;k Xk;k gS] blh izdkj dks 

12M , rFkk 13a dks 13M ls xqqq.kk fd;k X;k gS] rFkk izFke iafDr ds igys in dk fpUg 

iznUr fpUg gksXkkA bl izdkj fpUg ,dkUrj :i ls cnyrs gSaA  

8-7 lg[k.M (Co-factor)  

lg[k.M dh vo/kkj.kk] milkjf.kd ls tqM+h gSA fdlh vo;o dh milkjf.kd gh vXj 

fpUg i j( 1) + −   ds lkFk fy[kh tk, rks og ml vo;o dk lg[k.M gSA bl izdkj 

vo;o ija  dk lg[k.M& 

 ijCo factor of a− −  

 i j

ij ijC ( 1)  M+= −  

vr% vo;o ija  dk lg[k.M mlds milkjf.kd esa i j( 1) +− ls Xqq.kk djus ij izkIr gksrk 

gS tgk¡ i iafDr ds fy;s rFkk j  LrEHk ds fy;s iz;qDr gSA ;fn i j+ = lela[;k gS rks 

lg[k.M vkSj milkjf.kd dk fpUg ,d gh gksXkA vkSj ;fn i j+  fo"ke la[;k gS rks 

lg[k.M dk fpUg milkjf.kd ds fpUg ds foijhr gksXkA lkjkf.kd izlkj ds le;] 

fpUgksa dk Øe ( ), , ,...+ − + blh lg[k.M dh /kkj.kk dk ifj.kke gSA ;fn ge izFke iafDr 

ls lkjf.kd dk izlkj djrs gSa rks igys + fpUg blfy, vkrk gS fd izFke vo;o 11(a )  

izFke iafDr vkSj izFke LrEHk dk gS vFkkZr~&  

 i 1,   j=1=  blfy,  i j 1 1 2+ = + =   vkSj 

 2( 1) 1− = +  blfy, lg[k.M dk fpUg /kukRed gSA  
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blds vkXs ( 1)− fpUg blfy, vkrk 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 rjg ls ;g Øe pyrk jgrk gSA  

mnkgj.k & 1 

lkjf.kd 

5      6      7

8      9      10

11    12    13

 esa 5,8 vkSj 11 dh milkjf.kd rFkk lg[k.M Kkr dhft,A 

gy & a. 5 dk milkjf.kd rFkk lg[k.M  

     b. 8  dk milkjf.kd rFkk lg[k.M 

     c.11  dk milkjf.kd rFkk lg[k.M 

a.(i) 5 dk milkjf.kd  

    (Eq. 6 esa fn;s X;s mnkgj.k ds vuqlkj½  

 
9      10

     9 13-12 10=117-120=-3
12     13

= = × ×  

  (ii) 5 dk lg[k.M  

 ( )
1 1

  -1
+

=  milkjf.kd dk eku  

  1 ( 3)  = - 3.× −  

b.  (i) 8  dh milkjf.kd  

 
6       7

  6 13-12 7=78-84=-6
12    13

= = × ×   

   (ii) 8 dk lg[k.M  

 2 1( 1)  (-6)  =  6+= − ×   

c.  11 dh milkjf.kd 

 
6       7

  6 10-9 7=60-63=-3
9      10

= = × ×  

(ii) 11dk lg[k.M  
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    3 1( 1)  (-3)  =  1   (-3)  =  -3.+= − × ×  

mgkj.k 2 & mnkgj.k 1 esa fn;sa Xk;s ljf.kd dk izlkj dhft, &  

I.  gy & izFke iafDr ls foLrkj }kjk&  

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 LrEHk ls foLrkj }kjk  

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 izdkj izFke LrEHk vFkok iafDr ls foLrkj djus ij mRrj leku gSA  

mnkgj.k 3. 

lkjf.kd 

3     4     8

2     1     3

7     -2    0

 dk eku fudkyks A  

(1)  izFke LrEHk ls foLrkj }kjk eku fudkyus 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=  

mnkgj.k (4) 

lkjf.kd 

2     1     0

3     2     4

1     2     3

 dk eku fudkyks A  

gy & izFke iafDr ds vuq:i foLrkj djus 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 geus izFke iafDr ls fd;k Fkk ;fn r`rh; LrEHk ds vuq:i foLrkj djsa rks  

 
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= − × + × = − + = − ⇒mRre leku  

fVIi.kh  

bl izdkj izlkj pkgs ftl iafDr vkSj ftl LrEHk ls djsa lkjf.kd ds eku esa dksbZ 

vUrj ugh vkrkA  

bls fuEu mnkgj.k }kjk vkSj Li"V fd;k tk ldrk gS &  

mgkj.k % 5 

lkjf.kd 

1     3      2

0     2     -1

4     1      5

 dk eku fudkyks 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 geus izFke iafDr ls fd;k FkkA ;fn f}rh; LrEHk ls izlkj djsa rks &  

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 fdlh Hkh LrEHk vFkok iafDr ls djsa lkjf.kd ds eku esa dksbZ vUrj ugha 

vkrkA  

8-8   lkjf.kdksa ds foLrkj ds lkekU; fu;e  

 ;fn lkjf.kd fuEu izdkj gS &  

 
11 12 13

21 22 23

31 32 33

a    a   a

a    a   a

a    a   a

 
 
 
  

 

vkSj blds mi lkjf.kd Øe”k% 11 12A ,A  vkSj 13A  gSa rks lkjf.kd dk foLrkj cjkcj  

 1 1 1 2 1 3

11 11 12 12 13 13
a ( 1) A a ( 1) A a ( 1) A+ + +     − + − + −       

izFke [k.M dk fpUg + rFkk nwljs dk vkSj rhljs dk /ku gksXk − ,slk blfy;s D;ksafd 

izFke ( )1 1 2+ = le la[;k gS rFkk rr̀h; ( )1 3 4+ = Hkh le la[;k gS] rFkk f}rh; 

[k.M ( )1 2 3+ = fo"k; la[;k gSA tc i j+  esa i j+  dk tksM+ le gksrk gS rks fpUg 

' '+  vkSj tc i j+  dk tksM+ fo"k; gksrk gS rks fpUg ' '− gksrk gS A  
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8-9 lkjf.kd dh fo”ks"krk,¡ ¼Xkq.k½  

lkjf.kd dh fo”ks"krk,¡ bl n`f"V ls dkQh egRiw.kZ gSa] fd budk mi;ksx djds lkjf.kd 

dk eku vklkuh ls Kkr dj ldrs gSaA  

8-9-1 fo”ks"krk & 1 ;fn fdlh lkjf.kd dh iafDr;ksa dks LrEHkksa esa vkSj LrEHkksa dks 

iafDr;ksa esa cnyk tk, rks lkjf.kd dk eku vifjofrZr jgrk gSA  

mnkgj.k �& 6 

 11 12 11 21

21 22 12 22

a a a a

a a a a
=   rFkk 

 
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

=  

tgk¡ 

  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 lkjf.kd |A| dks iafDr rFkk LrEHk ifjofrZr djus ds ckn |A'|  

blh izdkj r`rh; Øe ds lkjf.kd dks Hkh fl) fd;k tk ldrk gSA 

rr̀h; Øe ds lkjf.kd dk vadXf.krh; mnkgj.k fuEu izdkj gS &  

mnkgj.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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tgk¡ lkjf.kd |A| ds LrEHk ds ekSfyd va”k lkjf.kd A* ds iafDr ds ekSfyd va”k ds 

cjkcj gS tSls |A| ds izFke LrEHk ds ekSfyd va”k 2, 1, 5. |A*| ds izFke iafDr ds 

ekSfyd va”k 2, 1, 5 ds cjkcj gSA 

8-9-2   fo”ks"krk � 2. 

;fn fdlh iafDr ¼vFkok LrEHk½ ds lHkh ekSfyd va”kksa dks fdlh vpj jkf”k (K) ls xqqq.kk 

dj fn;k tk, rks lkjf.kd ds eku esa ml jkf”k K dk Xkqq.kk gks tkrk gSA mnkgj.kkFkZ & 

;fn lkjf.kd A dh izFke iafDr esa fLFkj jkf”k K ls Xkqq.kk fd;k tk; rks lkjf.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 mnkgj.k }kjk bls le>k tk ldrk gS & 

iwoZ ds mnkgj.k rhu esa fuEu lkjf.kd  

 

2 1 0

3 2 4

1 2 3

  dk eku (-9) Fkk & ¼ns[ksa mnkgj.k � 3½ 

;fn bl lkjf.kd ds izFke LrEHk esa 2 ls xq.kk dj fn;k tk, rks & 
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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’krk ds vuqlkj lkjf.kd dk eku Hkh 2 ds Xkq.kuQy ls izkIr gksrk gS & lkjf.kd 

dh bl fo”ks"krk ds dkj.k fdlh iafDr vFkok LrEHk esa ls loZfu"B xq.ku[k.M 

(common factor) ckgj ys ldrs gSaA  

8-9-3  fo”ks’krk � 3. 

;fn fdlh lkjf.kd esa lehi dh nks iafDr;ksa vFkok LrEHkksa dks vkil esa cny fn;k 

tk; rks lkjf.kd dk la[;kRed eku ogh jgrk gS ysfdu fpUg cny tkrk gS - 

mnkgj.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 izdkj 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

= − = −  
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;fn lehi dh iafDr vFkok LrEHk dks Øe”k% vkil esa cnyk tk, rks lkjf.kd ds fpUg 

esa ifjorZu gksrk gS ijUrq bldk ewY; leku jgrk 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 rFkk LrEHk dks fo"k; la[;k ckj vkil esa cnyk tk, rks lkjf.kd 

dk fpUg ifjofrZr gksrk gS] tcfd le la[;k ckj ifjofrZr djus ls fpUg leku jgrk 

gSA  

8-9-4 fo”ks’krk & 4  

;fn fdlh lkjf.kd esa dksbZ nks iafDr;k¡ vFkok LrEHk loZle (Identical) gksa rks 

lkjf.kd dk eku 'kwU; gksrk gSA  

mnkgj.k % 10 
1 1 1

2 2 2

3 3 3

a    b     c

a    b    c    =    0 

a    b    c

 

ifjofrZr djus ij  

rFkk & 
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 rFkk f}rh; iafDr loZle gSa  

fo”ks”krk & 3 dk iz;ksx djrs gq;s ;g lkjf.kd bl izdkj Hkh fy[kk tk ldrk gS&  

 
1 1 1

1 1 1

3 3 3

a    b      c

   - a    b     c    =  -

a    b     c

= ∆   



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

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

or     +   = 0∆ ∆

or   2  = 0 ∆

     = 0 ∆  

blh izdkj nks LrEHk loZle gksus ij lkjf.kd dk eku 'kwU; gksrk gS] bls fuEu mnkgj.k 

}kjk le>k tk ldrk 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 lkjf.kd esa dksbZ iafDr vFkok LrEHk fdlh iafDr vFkok LrEHk dk xq.kk gks rks 

lkjf.kd dk eku 'kwU; gksrk gSA mnkgj.kkFkZ  

mnkgj.k &   
1 1 1

1 1 1

3 3 3

a     b     c

| A |   =   ka   kb   kc

a     b     c

 

;gk¡  nwljh iafDr izFke iafDr dh K dk xquk gSA  

fo”ks”krk & 21 ds vk/kkj ij K dks ckgj fy;k tk ldrk 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 LrEHk ds lHkh ekSfyd va”kksa dks fdlh vpj jkf”k (k) ls xq.kk 

dj fn;k tk, rks lkjf.kd dks eku esa ml jkf”k k dk Xkqq.kk gks tkrk gSA] 

fo”ks”krk & 42 ds 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}rh; iafDr loZle gSaA  

bls la[;kRed mnkgj.k }kjk fuEu lkjf.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}rh; iafDr esa ls 2 ckgj  ysus ij  

           = 2 × 0 = 0 fo”ks"krk � 4 ds vk/kkj ijA 

8-9-6 fo”ks’krk & 6  

;fn fdlh iafDr vFkok LrEHk dk izR;sd va”k nks jkf”k;ksa ds ;ksx vFkok vUrj ds :i esa 

gks rks lkjkf.kd dks mlh Øe dh nks lkjf.kdksa ds ;ksx vFkok vUrj ds cjkcj izdV 

fd;k tk ldrk gSaA tSls  

mnkgj.k&13 ;fn lkjf.kd  

  1 1 1

2 2 2

a   +  k     b
| A |   =  

a   +  k    b
 

rks  

 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 lkjf.kd esa dksbZ nks iafDr;k¡ vFkok LrEHk loZle (Identical) gks rks 

lkjf.kd dk eku 'kwU; gksrk 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

 rks  

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 milkjf.kd dks O;Dr djrk 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 dksbZ iafDr ¼vFkok LrEHk½ ;k iafDr ¼LrEHk½ dk dksbZ xqf.kr ¼multiple½ fdlh 

nwljh iafDr esa tksM+k ;k ?kVk;k tk; rks lkjf.kd dk eku vifjofrZr jgrk gSA 

mnkgjk.kkFkZ  

;fn lkjf.kd 
1 1 1

2 2 2

3 3 3

a    b     c

a    b    c

a    b    c

 gS rFkk blds f}rh; LrEHk dks fdlh vpj (k) ls 

xqqq.kk djds bls izFke LrEHk esa ls ?kVk fn;k tk; rks lkjf.kd vifjofrZr jgrh 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’krk ds vk/kkj ij fdlh Hkh iafDr vFkok LrEHk dks fdlh nwljh iafDr ;k 

iafDr;ksa ds ;ksx vFkok vUrj ls izfrLFkkfir dj fn;k tk, rks lkjf.kd ds eku esa 

ifjorZu ugha gksrk gSA  

mnkgj.k % 14 tgk¡ 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 fdlh lkjf.kd ds x okys vo;o x esa cgqin gksa vkSj ;fn x ds LFkku ij a j[kus 

ij lkjf.kd 'kwU; gks tkrh gksrks (x a)− bldk ,d Xkq.ku[k.M gksXkA  

mnkgj.k% 15  

;fn 

2

2

2

1   a     a

  =  1   b     b

1   c     c

∆  

;fn f}rh; iafDr dks b a=  ls izfrLFkkfir fd;k tk,] rks nks leku iafDr izkIr 

gksrh gSaA bl izdkj ∆ ”kwU; gks tkrk gS vr% ( )a b− ∆ dk xq.ku[k.M gSA  

gy iz”u ¼mnkgj.k½    

mnkgj.k & 16   

1 6 1

2 3 3

3 3 2

−

− −

  dk eku Kkr dhft,A 

gy & bl lkjf.kd dk eku ge lh/ks izlkj ¼milkf.kd dh lgk;rk ls½ djds Kkr 

dj ldrs 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 lkjf.kd dk eku fu;eksa dk iz;ksx djrs gq, iafDr LrEHk fØ;kvksa }kjk 

Kkr dj ldrs 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= − × − + × = . 

mnkgj.k% 17 

fl) dhft,  

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 

mnkgj.k% 18 

 

10 6 1

17 3 3

9 3 2

−

− − −

   dk eku Kkr dhft,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= − − − =  

mnkgj.k% 19 
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 fl) dhft,  

1 1 1

1 1 x 1 xy

1 1 1 y

+ +

+

 

gy &  bl lkjf.kd esa izFke LrEHk esa ls rhljs LrEHk dks ?kVkus ij vFkkZr~ & 

 1 1 3C C C→ −  

 

0 1 1

0 1 x 1

y 1 1 y

= +

− +

 

vc izFke LrEHk ds lanHkZ esa foLrkj djus ij & 

 
1 1

y y(1 1 x) xy
1 x 1

= − = − − − =
+

. 

8-10   lkjf.kdksa dk xq.kk  

 lkjf.kd ,d oxZ vkO;wg dk eku gSA vkO;wg ds xq.kk ij foLrj ls ppkZ ge 

vXyh bdkbZ esa djsxsasaA ;gk¡ ;g tku ysuk vko”;d gS fd] nks lkjf.kdksa dk xq.kk rHkh 

fd;k tk ldrk gS] rc os leku dksfV ds gksa tSls & 

 1 1

2 2

a b
A

a b
 vkSj  1 1

2 2

c d
B

c d
  nks lkjf.kd fn;s gSa 

rks igyh lkjf.kd |A|  dh iafDr ds vo;oksa dk nwljh lkjf.kd |B| ds LrEHk ds 

vo;oksa ls xq.kk fd;k tkrk gS] rks fuEu izdkj 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) 

lkjf.kd dh lgk;rk ls ;qxir lehdj.kksa dks gy djus dh fof/k dks Øsej dk fu;e 

dgrs gSaA bl fu;e dks /;ku esa j[krs gq, gh ge vkO;wg ds }kjk ;qxir lehdj.kksa dk 

gy izkIr djrs gSA vr% ;g egRoiw.kZ fu;e gSA 

;gk¡ ge nks vKkr jkf”k;ksa ds lehdj.k ij fopkj djrs gSaA 

mnkgj.k%  20 
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 1 1 1a x b y m+ =      (i) 

rFkk   2 2 2a x b y m+ =      (ii) 

leh0 (i)  esa b2 ls (ii) esa (b1 ) ls xqqq.kk djus 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) dks ?kVkus ij & 

 1 2 2 1 1 2 2 1n(a b a b ) m b m b− = −     (v) 

blh izdkj  

 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 izdkj 

 

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) 

rFkk 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 |
= =  

tgk¡ 

 1 1

1

2 2

m b
| A |

m b
=   = lkjf.kd esa X ds Xkq.kkadksa dh tXkg vpj in fy[kus ls 

cuh LrEHk okyh lkjf.kdA 

 1 1

2

2 2

a b
| A |

a b
=  

8-12  lkjf.kd dk vodyt (Derivative of a determinant) 

 fdlh lkjf.kd dk vodyt Kkr fd;k tk ldrk gS ;fn mls vo;o fdlh 

pj ds lkis{k vodyuh; (differentiable) gksA ;fn gesa & 

mnkgj.k%  20 

 
3

2 4

x 2x 3

3x x

+
  dk vodyt Kkr djuk gks rks ;g fuEu izdkj fd;k tk;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 lkjf.kd ds vo;oksa dk vodyu djus 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 ]=  ds vo;o X ds vodyuh; Qyu 

(Differentiable function) gksa rks X ds lkis{k lkjf.kd dk vodyt n lkjf.kdksa 
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dk ;ksx gksrk gS] ftlesa lkjf.kd A ds ,d iafDr ¼vFkok LrEHk½ vo;oksa dks muds 

vody Xkq.kkadksa ls izfrLFkkfir 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 lkjf.kd ds fdrus LrEHk o iafDr;k¡ gksrh gSa] og la[;k gh lkjf.kd dk --------------

------------------ dgykrh gSA 

¼i½ va'k  ¼ii½ vo;o  ¼iii½ Øe  ¼iv½ foLrkj 

2-lkjf.kd ds izlkj esa fdlh vo;o dks xqqq.kk djus okys NksVs lkjf.kd dks mldk --

dgrs gSA 

¼i½lg[k.M+ ¼ii½milkjf.kd ¼iii½ xqq.ku[k.M+ ¼iv½ bueas ls dksbZ ugha 

3-;fn fdlh lkjf.kd esa dksbZ nks iafDr;k¡ vFkok LrEHk loZle gksa rks lkjf.kd dk eku 

D;k gksrk gS\ 

¼i½ 'kwU; ¼ii½ ,d  ¼iii½ vuUr ¼iv½ buesa ls dksbZ Hkh 

4-;fn dksbZ iafDr ;k iafDr dk dksbZ Xqf.kr fdlh nwljh iafDr esa tksM+k ;k ?kVk;k tk; 

rks lkjf.kd dk eku D;k jgrk gS\ 

¼i½ifjofrZr ¼ii½ vifjofrZr ¼iii½ ,d ¼iv½ 'kwU; 

5- vXkj iafDr ;k LrEHk dks fdlh ekud ¼λ½ ls Xqq.kk djsa rc u;s lkjf.kd dk eku 

iqjkus lkjf.kd ds ek dk fdruk xquk gksXk\ 

¼i½,d xqquk ¼ii½ nwljk xqquk ¼iii½ ekud ¼λ½ xqquk ¼iv½ buesa ls dksbZ ugha 

mÙkj % 1- ¼i½] 2- ¼ii½] 3- ¼iii½] 4- ¼iv½] 5- ¼iii½ 
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II. lgh ¼T½ vFkok Xkyr ¼F½ fpfUgr djsa % 

1-  fdlh lkjf.kd dk eku nksuksa fod.kksZa ij fLFkr vo;oksa ds Xkq.kuQy ds ;ksx 

}kjk izkIr fd;k tk ldrk gSA  

2- ;fn fdlh lkjf.kd dh iafDr;ksa dks LrEHkksa esa vkSj LrEHkksa dks iafDr;ksa esa cny 

fn;k tk; rks lkjf.kd dk eku vifjofrZr jgrk gSA 

3- lkjf.kd ,d oxZ vkO;wg dk eku gSA 

4- ;fn lkjf.kd esa dksbZ iafDr vFkok LrEHk fdlh iafDr vFkok LrEHk dk xqqq.kk gks 

rks lkjf.kd dk eku bdkbZ ds cjkcj gksrk gSA 

5- vXkj nks iafDr;ksa ;k LrEHkksa dk LFkku ifjofrZr fd;k tk; rks fpUg ifjofrZr gks 

tkrk gSA 

mÙkj % 1- ¼F½] 2- ¼T½] 3- ¼T½] 4- ¼F½] 5- ¼T½ 

iz0 1 fuEu lehdj.kksa dks Øsej ds fu;e }kjk 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) dhft, 

 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) dhft, & ¼nh?kZ iz”u½ 

(i)      2

a b c 2a 2a

2b b c a 2b (a b c)

2c 2c c a b

− −

− − = + +

− −

 

iz0 4   X  dk eku Kkr dhft, tc & 

 

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 ftldh vk; 1200 :0 gS] oLrq X vkSj oLrq y ds Ø; ds 

fuEukafdr la;ksxksa ds e/; mnklhu jgrk gS D;ksafd nksuksa la;ksxksa ls mls leku larqf"V 

feyrh gSA 

(i)    x   dh 10  bdkb;k¡ y  dh 20  bdk;k¡ 

(ii)    x dh 15 bdk;k¡ y  dh 10  bdk;k¡ 

oLrq x vkSj y  dh dher Kkr dhft, \ 

[Ans.  60,  30] 

iz”u - 2 & ;g Kkr gS fd miHkksX (c)vkSj cpr (s) vk; (y)  ds Qyu gksrs gSa vkSj 

c s y |+ =  ;fn fdlh vFkZO;oLFkk esa c 100 0.5y,  s =50 + 0.35 y  = + oks c,s vkSj y ds 

larqfyr ewY; Kkr dhft,A  

[ mRrj & c 600,   s = 400, u = 1000]=  

iz”u & 3 fl) dhft, &  
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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) dhft, & 

 ( )
3

a+b+2c         a                b

    c           b+c+2a          b  2 a+b+c

    c               a            c+a+2b

=  

iz0 5-  gy dhft,  
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6 - x        3           3

  3         4 - x        5   0 

  3            5        4 - x

=  

iz0 6- fl) dhft, & 

  ( )
x + a        b           c

  a         x + b        c   x x + a + b + c

  a            b        x + c

=  

iz0 7- fl) dhft, & 

  

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 dhft, & 

  

z

x

x z

x

z

1           log y      logx

logy        1         logy

logz     log y       1

  tgk¡ x, y,z /kukRed ( ve)+  gSaA  

Ans. (0,D;ksafd 1 2 3c  = c   = c ). 

iz0 9- x,  y dk eku ewY; Kkr dhft, tc &  

  

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 fuxZZr vuqikr Hkh dgrs gSaA bldk ifjdyu 

okaf{kr {ks= ds vkXr esa ml {ks= ds dqy mRiknu dk HkkXk nsus ij Kkr fd;k 

tkrk gSA 
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2-½ rduhdh O;wg & ,slk O;wg ftlesa fofHkUu {ks=ksa ds m|ksXkksa ds rduhdh Xkq.kakd 

dks iafDr ,oa LrEHkksa esa n'kkZ;k tk;A 

8-15 lkjka”k   

izLrqr v/;k; esa izeq[k fcUnq fuEu gSa &  

� ;qxir lehdj.kksa esa vklu gy ds fy;s chtXf.kr esa fo’ks"k fof/k dk iz;ksx 

fd;k tkrk gS ftls lkjf.kd dgrs gSaA  

� lkjf.kd nks ;k nks ls vf/kd xq.kuQyksa ds vUrj dh lkadsfrd vfHkO;fDr gSA  

� lkjf.kd dk Øe & fdlh lkjf.kd ds vUrxZZr ftrus LrEHk o iafDr;k¡ gksrh gSa] 

og la[;k gh lkjf.kd dk Øe dgykrh gSA  

� lkjf.kd esa la[;kvksa tSls 1 1 x(a ,   b   . . . . . x )  dks ekSfyd va”k 

(Constituents) rFkk buds xqq.kuQy ( )1 2 2 1 n ma  b ,   a   b   .  .   . m  n  dks 

vo;o (elements) dgrs gSaA  

� lkjf.kd ds ekSfyd va”kks dh la[;k mlds Øe }kjk fu/kkZfjr gksrh gS tSls 

f}rh; Øe ds lkjf.kd es 22  = 4  ekSfyd va”k gksaXks rFkk r`rh; Øe ds 

lkjf.kd esa 33   =  9 gksaxsA  

� lkjf.kd ds Øe }kjk gh rRoksa dk fu/kkZj.k gksXk] tSls f}rh; Øe esa rRoksa dh 

la[;k 2L = 2 gksXh rFkk rr̀h; Øe esa rRoksa dh la[;k 3L =  6  gksXkhA  

� lkjf.kd ds vo;o  dks miladsrks }kjk iznf”kZr fd;k tkrk gS tSls 

11 21 ija ,   a ,    a ,  ftlesa i   =  iafDr  j  =  LrEHk dk eku gksrk gSA  

� lkjf.kd esa iafDr;ksa vkSj LrEHkksa dh la[;k leku gksrh gSA  

� lkjf.kd dk izlkj milkjf.kd }kjk fd;k tkrk gS] fdlh Hkh iafDr vFkok LrEHk 

dks ysdj lkjf.kd dk izlkj fd;k tk ldrk gSA  

� milkjf.kd (Minor)  & fdlh lkjf.kd ds fdlh vo;o dh milkjf.kd] ,d 

lkjf.kd gh gS tks vo;o ls lEcfU/kr iafDr vkSj LrEHk dks NksM+ nsus ij izkIr 

gksrh gSA bls ijM  ls iz;qDr djrs gSaA  
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� fdlh vo;o dh milkjf.kd gh vXkj fpUg ( )i j
1

+ −   ds lkFk fy[kh tk, rks 

og ml vo;o dk lg[k.M (cofactor)  gS &  

� tSls ija  dk lg[k.M  i+j

ij ijC   =   (-1)   M  

� tgk¡  ij ijM  -  a  dk milkjf.kd gSA  

� lkjf.kd foLrkj ds lkekU; fu;e ds vUrXZr izFke [k.M ( ),+  f}rh; ( ),−  

rr̀h; ( )+  gksXk D;ksafd tc i j+  dk tksM+ le rc fpUg ( )+  rFkk tc i j+  

dk tksM+ fo"ke rc fpUg ( v)−  gksrk gSA  

� lkjf.kd dh fo’ks"krk,¡ ns[ks [k.M 8-9  

� nks lkjf.kdksa dk xqqq.kk rHkh fd;k tk ldrk gS] tc os leku dksfV ds gksaA  

� Øsej dk fu;e & lkjf.kd dh lgk;rk ls ;qxir lehdj.kksa ds gy dh fof/kA  

� fdlh lkjf.kd dk vodyu Kkr fd;k tk ldrk gS tcfd mlds vo;o 

fdlh pj ds lkis{k vodyuh; gksaA  
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� lqnkek flag] vks0ih0 flag] okbZ0 ds0 flag (2002) & vFkZ”kkL=h; Xkf.kr ,oa 

izkjfEHkd lkaf[;dh & jk/kk ifCydsLkUl] ubZ fnYyhA 

� D.R. Agarwal (2001) � Mathematics for Economists � Vrinda 

Publications (P) Ltd., Delhi. 

� ,l0,u0 yky] ,y0ds0 prqosZnh (2010) & ifjek.kkRed fo’ys"k.k] f”ko 

ifCyf”kaXk gkml] bykgkcknA 
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bdkbZ & 9 vkXkr fuxZZr lkfj.kh fo'ys"k.k 

 

9-1 izLrkouk 

9-2 mn~ns'; 

9-3 eq[; HkkXk  

9-3-1 vkXkr fuxZZr fo'ys"k.k dk bfrgkl  

9-3-2 vkXkr fuxZZr fo'ys"k.k dh ekU;rk,a  

9-3-3 vkfFkZd leL;k  

9-4  fy;ksufrQ dk vkXkr fuxZZr ekWMy 

9-4-1fy;ksufrQ dk LFkSfrd vkXkr fuxZZr [kqyk ekWMy  

9-4-2fy;ksufrQ dk vkXkr fuxZZr cUn ekWMy 

9-4-3 fy;ksufrQ dk izkoSfXkd ekWMy 

9-5  vkXkr fuxZZr fo'ys"k.k dh lhek,a 

9-6  egRo 

9-7  lkjka'k 

9-8  'kCnkoyh 

9-9  vH;kl iz'uksa ds mRrj 

9-10 lUnHkZ lfgr xzUFk 

9-11 mi;ksxh@lgk;d xzUFk 

9-12 fucU/kkRed iz'u  
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9-1 izLrkouk 

fiNyh bdkb;ksa esa lkaf[;dh rduhdksa dh foLrkjiwoZd leh{kk dh Xk;h gSA izLrqr bdkbZ 

fØ;kRed 'kks/k rduhdksa ds ek/;e ls O;olkf;d miØe ds vUrXkZr izcU/kdksa }kjk 

le;&le; ij dk;ZØfed fu.kZ; ysus esa lgk;d gksXkhA 

vkXkr fuxZZr lkfj.kh fo'ys"k.k fiNys rhu n'kdksa ls fodkl fu;kstu esa ,d 

egRoiw.kZ Hkwfedk vnk dj jgh gSA ;g rduhd ,d rjQ vFkZO;oLFkk dh izd`fr dks 

leXz :i ls le>us esa rFkk nwljh vksj ?kjsyw vFkZO;oLFkk dh lkekftd vkfFkZd 

mn~ns';ksa cuke ckgjh vFkZO;oLFkk ds vkfFkZd mn~ns';ksa dks fpfUgr djus esa] fu;ksftr 

djus esa rFkk mls ykXkw djus esa vR;Ur lgk;d gSA 

;g rduhd vFkZO;oLFkk ds lkekU; lUrqyu dh O;k[;k djrh gSA rFkk bl /kkj.kk ij 

vk/kkfjr gS fd leLr vFkZO;oLFkk esa vkS|ksfXd var% lEcU/k vkSj vUr% fuHkZjrk,a gksrh 

gSaA 

9-2 mn~ns';  

izLrqr bdkbZ ds v/;;u ls ge ;g le> ldsaxs fd 

1-½ vkXkr fuxZZrrduhd fdl ij vk/kkfjr gSA 

2-½ vkXkr fuxZZrlkj.kh fdl izdkj fufeZr gksrh gSA 

3-½ vkXkr fuxZZr Xkq.kkad dk ifjdyu dSls fd;k tkrk gSA 

4-½ fy;ksufrQ dk LFkSfrd vkXkr fuxZZr [kqyk ekWMy D;k gS vkSj ;g muds vkXkr 

fuxZZr cUn ekWMy ls fdl :i esa fHkUu gSA 

5-½ fy;ksufrQ dk izkoSfXkd ekWMy fdl izdkj ls LFkSfrd vkXkr fuxZZrekWMy ls 

fHkUu gSA 

6-½ vkXkr fuxZZr fo'ys"k.k dh D;k lhek,a gSA 

9-3 eq[; HkkXk  

9-3-1 vkXkr fuxZZr fo'ys"k.k dk bfrgkl  

vkXkr fuxZZrfo'ys"k.k dks loZizFke Qzkalhlh vFkZ'kkL=h dsus (Quesnay) us vius 

fl)kUr Tableau Economique ds vUrZXr izLrqr fd;k FkkA ijUrq bldk fodkl 

^^vkXkr fuxZZr iwath izokg i)fr** ds :i esa gkjoMZ fo'ofo|ky; ds izks0 oSflyh- MCyw- 
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fy;ksufrQ (Wassily. W. Leontief) us fd;kA bl vkfFkZd fo'ys"k.k ds {ks= esa 

egku ;ksxnku ds fy;s mUgs 1973 esa ukscsy iqjLdkj Hkh iznku fd;k Xk;kA 

 vkXkr fuxZZr fo'ys"k.k dks 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 rFkk cgq&{ks=h; izokg fo'ys"k.k Hkh dgk tkrk 

gSA vkfFkZd fo'ys"k.k dh bl fof/k dk iz;ksx vFkZO;oLFkk dh ijLij fuHkZjrkvksa rFkk 

tfVyrkvksa dks le>us ds fy;s vUr% m|ksXk ds v/;;u gsrq fd;k tkrk gSA ;g 

fo'ys"k.k vFkZO;oLFkk ds lkekU; lUrqyu dh O;k[;k djrs gq;s fofHkUu {ks=ksa esa fuxZrksa 

ds vkoaVu dks izLrqr Hkh djrk gSA fy;ksfUrQ us vesfjdk ds fy;s o"kZ 1919] 1929 ,oa 

1939 ds fy;s ,sls gh lkfjf.k;ksa dk izLrqrhdj.k fn;k FkkA 

 bl rduhd dk ewy vk/kkj vFkZO;oLFkk ds fofHkUu m|ksXksa dh ijLij fuHkZjrk 

dh ekU;rk gS tks vkXkr fuxZZr ds lEcU/kksa ds :i esa mn; gksrh gSA ,d m|ksXk dh 

vkXr nwljs dh fuXkZr gksrh gS vkSj foykse'k% HkhA varr% muds ijLij lEcU/kksa ds 

QyLo:i leLr vFkZO;oLFkk esa iwfrZ vkSj ekax dk lUrqyu LFkkfir gks tkrk gSA 

9-3-2 vkXkr fuxZZr fo'ys"k.k dh ekU;rk,a  

1-½ lEiw.kZ vFkZO;oLFkk nks {ks=ksa esa foHkkftr gSA var% m|ksXk {ks= vkSj vafre ekax {ks= 

lkekU;r% ;g eku ysrs gSa fd  n m|ksXk vkSj n oLrq,a gSaA 

2-½ izR;sd {ks= dk mi foHkktu fd;k tk ldrk gSA 

3-½ izR;sd m|ksXk ek= ,d lekax oLrq dh lekax bdkb;ksa dk mRiknu djrk gSA 

;fn dksbZ m|ksXk nks ;k vf/kd oLrqvksa dk ,d fuf”pr vuqikr esa mRiknu 

djrk gS] rks mUgs ,d lekax oLrq ds :i esa fy[kk tk ldrk gSA 

4-½ fdlh ,d m|ksXk dk fuxZr fdlh vU; m|ksXk ds vkXkr ds :i esa dke esa yk;k 

tkrk gSA 

5-½ mRiknu dh rduhd leku jgrh gSa 

6-½ vkXkr rFkk fuxZZr eqnzk ewY; ds :i esa O;Dr fd;s tkrs gSaA 

7-½ mRiknu dh ckg; ferO;f;rk,a rFkk vferO;f;rk,a ugha ik;h tkrhA 

8-½ vFkZO;oLFkk iw.kZr% lUrqfyr gSa 
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9-½ lHkh vkXkrksa dks ,d fLFkj vuqikr esa iz;qDr fd;k tkrk gSA nwljs 'kCnksa esa 

mRiknu fLFkj izfrQy ds fu;e ds vUrXZr gksrk gSA 

10-½ Je ,dek= izkFkfed vkXkr gSA 

9-3-3 vkfFkZd leL;k  

vkXkr fuxZZrfo'ys"k.k ds v/;;u esa rhu egRoiw.kZ fcUnqvksa dks js[kkafdr djuk vko';d 

gSA 

1-½ ;g fo'ys"k.k mRiknu ls lEcfU/kr gSA ekax Qyu dk dksbZ LFkku ugha gSA ;gka 

leL;k rduhdh gSA ,d mRiknd izk;% ;g fu/kkZfjr djus dks mRlqd gksrk gS 

fd D;k mRikfnr djuk gS vkSj fdruh ek=k esa vkXrksa dks mRiknu fØ;k esa 

iz;qDr djuk gSA 

2-½ ;g fo'ys"k.k vkuqHkfod vuqla/kku ij vk/kkfjr gSA ;g fo'ks"krk bls okyjl ds 

lkekU; larqyu fo'ys"k.k ls fHkUu djrh gSA vkXkr fuxZZrekWMy ,d ladqfpr 

ekWMy gS D;ksafd ;g mRiknu i{k dk gh voyksdu djrk gS vkSj vFkZO;oLFkk ds 

ekax i{k dh iw.kZr;k vogsyuk djrk gSA 

3-½ bl rduhd ls Kkr fd;k X;k fuXZr cktkj dh larqyu n'kkvksa dk larq"V ugha 

djrk gSA ;gka lekU; larqyu fo'ys"k.k dk iz;ksx ek= vkXkr fuxZZrfo'ys"k.k ds 

vFkZO;oLFkk ds fofHkUu {ks=ksa ds ijLij fuHkZjrk ds gh lanHkZ esa fy;k Xk;k gSA 

;g vUr% lEcU/k blfy;s mRiUu gksrk gS D;ksfd izR;sd m|ksXk nwljs m|ksXk ds fuXkZr dks 

vkXkr ds :i esa iz;qDr djrk gSA mnkgj.k ds fy;s% LVhy dk iz;ksx jsyos m|ksX ,oa 

isVªksfy;e m|ksX ds }kjk gksrk gSA blh izdkj jsyos vkSj isVªksy LVhy m|ksXk ds }kjk 

iz;ksx fd;k tkrk gSA vr% ewy leL;k bl ckr dks tkuuk gS fd vafre miHkksXk ds 

fy;s D;k cp ldrk gS vkSj bl fuXkZr dh fdruh ek=k mRiknu izfØ;k ds vkXkrksa ds 

:i esa iz;ksx dh tk; ftlls fd ;s 'kq) fuXkZr izkIr gks lds ;fn ekax C;©jk izkIr gks 

tk; rks bl fo'ys"k.k dk iz;ksx vfXkze mRiknu vko';drkvksa dh Hkfo";ok.kh esa fd;k 

tk ldrk gSA vkfFkZd fu;kstu rFkk fiNM+s bykdksa dh vkfFkZd fodkl dh leL;k esa Hkh 

bl fo'ys"k.k dk iz;ksx fd;k tk ldrk gSA bldk vR;Ur egRoiw.kZ iz;ksx jk"Vªh; vk; 

ys[kkadu vkO;wg dh jpuk esa gSA 
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9-4 fy;ksufrQ dk vkXkr fuxZZr ekWMy 

vkXkr fuxZZrfo'ys"k.k ds v/;;u gsrq fy;ksufrQ us ekU;rkvksa ds vk/kkj ij rhu eq[; 

ekWMy dks izLrqr fd;k& 

1-½ fy;ksufrQ dk LFkSfrd vkXkr fuxZZr [kqyk ekWMy 

2-½ fy;ksufrQ dk LFkSfrd vkXkr fuxZZr cUn ekWMy 

3-½ fy;ksufrQ dk izksoSfXkd ekWMy 

9-4-1 fy;ksufrQ dk LFkSfrd vkXkr fuxZZr[kqyk ekWMy  

[kqys ekWMy ds vUrXZr n mRiknd {ks=ksa }kjk fufeZr n X n Øe ds vkXkr fuxZZr O;wg esa 

[kqyk {ks= (open sector) ys fy;k tkrk gSA [kqys {ks= ds vUrxZZr rF;ksa dh lwpuk 

ckgjh :i }kjk izkIr gksrh gSA rFkk bldk lEcU/k vU; mRiknd {ks=ksa ls ugha gksrkA 

vFkkZr bldk rkRi;Z ml {ks= ls gS tgka m|ksXksa ds izkIr fuXZrksa ds ,d HkkXk dj iw.kZ :i 

ls miHkksXk gsrq ekax dh tkrh gSA 

mnkgj.k% 

vFkZO;oLFkk rhu {ks=ksa esa foHkkftr gSA ;gka ij /;ku nsus ;ksX; ckr ;g gS fd d`f"k ,oa 

m|ksXk vUr% m|ksXk ds :i esa rFkk ?kjsyw {ks= dks vafre {ks= ds :i esa iznf'kZr fd;k 

Xk;k gSA vkXkr fuxZZr lkfj.kh esa rhuksa {ks=ksa ds fuxZZr dks iafDr;ksa (rows) }kjk {kSfrt 

:i esa n'kkZ;k Xk;k gS ,oa bu {ks=ksa ds vkXkr dks LrEHkksa (column) }kjk yEcor~ :i 

esa n'kkZ;k Xk;k gSA 

izFke iafDr dk dqy ;ksx 300 bdkb;ka gS tks d`f"k dk dqy fuxZZr iznf'kZr djrh gSA 

blesa ls 50 bdkb;ka Lo;a d`f"k {ks= esa] 200 bdkb;ka m|ksXk rFkk 'ks"k 50 bdkb;ka ?kjsyw 

{ks= esa vkXkr ds :i esa iz;ksx esa ykbZ tkrh gSaA 

lkfj.kh dh f}rh; iafDr esa m|ksXk {ks= ds dqy mRiknu dks iznf'kZr fd;k Xk;k gSA 

m|ksXk {ks= esa dqy 150 bdkb;ksa dk mRiknu gksrk gSA ftlesa ls 55 bdkb;ka d`f"k] 25 

bdkb;ka Lo;a m|ksXk rFkk 70 bdkb;ka ?kjsyw {ks= esa iz;qDr gksrh gSaA 

blh izdkj ls LrEHkksa esa bu {ks=ksa ds ykxr dks n'kkZ;k Xk;k gSA izFke LrEHk bl ckr dks 

lwfpr djrk gS fd d`f"k {ks= esa 300 bdkb;ksa dk dqy mRiknu djus ds fy;s 125 

bdkb;ksa dh ykxr gksrh gS] ftlesa ls 50 bdkb;ka Lo;a d`f"k {ks= ls] 55 bdkb;ka m|ksXk 
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rFkk 20 bdkb;ka ?kjsyw {ks= ls vkXkr ds :i esa dke esa ykbZ tkrh gSaA f}rh; LrEHk ;g 

n'kkZrk gS fd m|ksXk dh 150 bdkb;ksa ds mRiknu ds fy;s 225 bdkb;ksa ds cjkcj 

ykxr yXkkbZ tkrh gSA ftlesa ls 200 bdkb;ka d`f"k] 25 bdkb;ka Lo;a m|ksXk rFkk 30 

bdkb;ka ?kjsyw {ks= ls vkXkr ds :i esa dke esa ykbZ tkrh gSaA 

rr̀h; LrEHk esa 'kwU; ;g izdV djrk gS fd ?kjsyw {ks= miHkksXk {ks= gS tks dqN Hkh foØ; 

ugha djrkA 

                  lkfj.kh &1 % vkXkr fuxZZr lkfj.kh 

 {ks= Ø; {ks= dqy mRiknu 

;k dqy vk; d`f"k ¼1½ m|ksXk ¼2½ vafre ekax 

¼3½ 

foØ; {ks= 

1- d`f"k 50 200 50 300 

2- m|ksXk 55 25 70 150 

3- ?kjsyw 20 30 0 50 

 dqy ykxr 125 255 120 500 

bl ekWMy esa u flQZ fofHkUu m|ksXkksa ds fy;s vko';d vkXkrksa ij vfirq miHkksDrkvksa 

}kjk izLrqr miHkksXk ekax ¼vafre HkksXk½ dks Hkh iznf'kZr fd;k Xk;k gSA vr% ;g [kqyk 

ekWMy gSA 

mi;ZqDr lkfj.kh dh lgk;rk ls lkekU; izns'k O;wg dh jpuk dh tk ldrh gSA 

lkfj.kh &2 % izns'k O;wg 

 {ks= Ø; {ks= dqy fuXkZr 

d`f"k ¼1½ m|ksXk ¼2½ vafre ekax 

¼3½ 

foØ; {ks= 

1- d`f"k X11 X12 D1 X1

2- m|ksXk X21 X22 D2 X2 

3- ?kjsyw X31 X23 O X3 

 LrEHkksa dks ysus ij fuEu mRiknu Qyu cusXkkA 

  X1 = f1 (X11, X21, X31) 
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 vFkok 300 = f1 (50, 55, 20)   ¼lkfj.kh 1 ds vuq:i½ 

  X2 = f2 (X12, X22, X23) 

 vFkok 150 = f2 (200, 25, 30)   

blh izdkj ;fn 'n' mRiknd {ks= gSa rks {ks= n dk mRiknu Qyu bl izdkj gksXkk 

  Xn = fn (X1n, X2n, X3n .................. Xnn) 

lkfj.kh dh iafDr;ka izR;sd mRikn dh ekax ,oa iwfrZ ds chp leUo; dks iznf'kZr djrh 

gSaA 

 vFkkZr X1 = X11 + X12 + D1

  X2 = X21 + X22 + D2

X3 = X31 + X32  

;fn vc ;g eku fy;k tk; fd i m|ksXk dk dqy mRiknu n m|ksXkksa }kjk vkXr ds 

:i esa dke esa yk;k tkrk gS] rc ,slh n'kk esa 

Xi = Xi1 + Xi2 + ........................ Xin + Di

pwafd fy;ksufrQ us fLFkj rduhdh Xkq.kkad ¼vkXkr fuxZZr vuqikr½ dh /kkj.kk dks Lohdkj 

fd;k gS] vr% ,slh n'kk esa rduhdh Xkq.kkad gksXkk & 

  aij = Xij / Xj

;gka Xij = i oka m|ksXk dk mRiknu tks fd j osa m|ksXk }kjk dke esa yk;k tkrk gSA 

Xij  =  j  osa m|ksXk dk dqy mRiknu 

rduhdh O;wg ¼vkXkr fuxZZr Xkq.kkad½ 

 {ks= Ø; {ks= dqy mRiknu 

;k dqy vk; d`f"k ¼1½ m|ksXk ¼2½ vafre ekax 

¼3½ 

foØ; {ks= 

1- d`f"k 0-16 1-33 50 300 

2- m|ksXk 0-18 0-16 70 150 

3- ?kjsyw 0-06 0-20 0 50 
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rduhdh xqq.kkad   

bldks vkXkr Kkr djus ds fy;s okaf{kr {ks= ds vkXkr esa ml {ks= ds dqy mRiknu dk 

HkkXk ns fn;k tkrk gSA mnkgj.kkFkZ] d`f"k {ks= dk dqy mRiknu 300 bdkb;ka gSa rFkk 

d`f"k {ks= dk vkXkr 50] 55 rFkk 20 bdkb;ka gSa] ,slh n'kk esa rduhdh Xkq.kkad 50@300 

= 0-16 ]55@300 = 0-18 rFkk 20@300 = 0-06 blh izdkj ls nwljs {ks=ksa dk rduhdh 

xqq.kkad Kkr fd;k tk ldrk gSA 

[kqys ekWMy dk mnkgj.k 

eku yhft;s ,d lkekU; ekMy gSA 

Xi = Xi1 + Xi2 + ........................ Xin + Di

tgka Xi = i osa {ks= dk dqy mRiknu] i = 1, 2, 3, ............. n 

Xij = i osa {ks= ds mRiknu dk og HkkXk tks j osa {ks= }kjk vkXr ds :i esa dke esa yk;k 

tkrk gSA 

bl ekWMy dks n {ks=ksa ds fy;s bl izdkj izLrqr fd;k tk ldrk gSA 

X1 = X11 + X12 +........................ X1n + D1

X2 = X21 + X22 +........................ X2n + D2

X3 = X31 + X32 +........................ X3n + D3 

............................................................................................. 

Xn = Xn1 + Xn2 +........................ Xnn + Dn

rduhdh xqq.kkad    = aij = Xij / Xj

  Xij = aij.Xj

  X11 = a11X1, X12 = a12X2 vkfnA 

lehdj.k bl izdkj ls gksaxss 

X1 = a11X1 + a12X2 +........................ a1nXn + D1

X2 = a21X1 + a22X2 +........................ a2nXn + D2 

------------------------------------------------------- 
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------------------------------------------------------- 

Xn = an1X1 + an2X2 +........................ annXn + Dn

 ekWMy dks fuEuor :i esa O;Dr fd;k tk ldrk 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 = bdkbZ vkO;wg (Identity Matrix) gS 

  A = vkXkr Xkq.kkadks dk O;wg (Impact Coeff. Matrix) 

 vr%  X = [I-A] 
-1

 D 

  [I � A] 
-1 O;wg [I-A] dk izfrykse gSA 

9-4-2 fy;ksufrQ dk vkXkr fuxZZrcUn ekWMy 

fy;ksufrQ ds vkXkr fuxZZr [kqys ekWMy ds vUrXZr vfUre HkksX {ks= ¼?kjsyw {ks=½ dks 

okg; :i esa iznf'kZr fd;k Xk;k FkkA ijUrq ;fn bldk Hkh foy; ,d m|ksXk ekudj 

vkfFkZd O;oLFkk esa dj fn;k tk; rks dksbZ Hkh {ks= ,slk ugha jg tkrk gS ftldk lEcU/k 

okg; {ks= ls gksA 
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?kjsyw vFkok ifjokj {ks= ftldk vkXr miHkksXk gS rFkk fuxZr Je gS mls Hkh vkUrfjd 

:i ls fu/kkZfjr fd;k tkrk gSA ,slh n'kk esa izR;sd oLrq dh izd`fr ek/;fed oLrqvksa 

tSlh gksXh D;ksafd bl (n+1) m|ksXk O;oLFkk ls mRikfnr fuxZrksa dks bUgha fuxZZrksa ds 

mRiknu gsrq iz;ksx fd;k tkrk gSA bl n'kk esa vkXkr fuxZZr ekWMy dks ,d cUn ekWMy 

ds :i esa ns[kk tk ldrk gSA 

ekU;rk 

1-½ ;gka iw.kZ iz;ksfXkdrk dh fLFkfr fo|eku ekuh tkrh gSA 

2-½ lkFk gh lkFk fdlh rjg dk ljdkjh gLr{ksi dh laHkkouk dks Hkh udkj fn;k 

tkrk gSA 

3-½ cUn ekWMy ds vUrxZZr fons'kh O;kikj rFkk iwath fuos'k lEcU/kh leL;kvksa ,oa 

vU; izkoSfXkd rRoksa dh mis{kk dj nh tkrh gSA 

;gka (n+1) m|ksXksa esa ls izR;sd ,d fHkUu fuxZZr dh Xi (i=1, ....., n+1) ek=k 

dk mRiknu djrk gSA vafre {ks= ?kjsyw {ks= gS] ftldk mRiknu vFkok fuxZZr Xn+1 

gSA ;gka Xij = i osa m|ksXk dk fuxZZr] tks j osa m|ksXk dks tkrk gSA Xn+1, i osa Je 

dh og ek=k gS tks fd i osa m|ksXk esa iz;ksx dh tkrh gSA 

cUn ekWMy ds lUrqyu lehdj.kksa dk izFke lewg 

 Xkf.krh; :i esa cUn ekWMy dks bl izdkj O;Dr dj ldrs gSa& 

   n+1 

  Xi =  ∑  Xij  ------------------- (1) 

   
j=1 

    (i= 1,2, ...... n+1) 

  ∑ Xij = 0 ------------------- (2) 

 fLFkj rduhdh Xkq.kkad dh n'kk esa 

  Xij =  aij Xi  ----------------- (3) 

 leh- ¼3½ dk eku leh0 ¼1½ esa j[kus ij 

   n+1 
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  Xi =  ∑  Xi  

   
j=1  

vFkok 

   n+1 

  Xj =  ∑  aij Xi = 0 ----------------- (4) 

   
j=1 

leh0 ¼4½ lUrqyu leh0 dk izFke lewg gSA 

cUn ekWMy ds lehdj.kksa dk f}rh; lewg 

bl f}rh; lewg ds vUrXkZr ge ewY;ksa Pi (j=1,2, .... n+1) ij fopkj djrs gSaA ;gka 

Pi vfUre {ks= ¼?kjsyw {ks=½ dh Je nj gSA 

;g ekurs gq;s fd izR;sd m|ksXk esa izkfIr;ka rFkk ykxrsa leku gS] lUrqyu leh0 dks 

fuEuor O;qRikfnr fd;k tk ldrk gSA iosa m|ksXk ds fy;s  

izkfIr;ka = XiPi 

    n+1  n+1 

rFkk ykxrsa ∑  PiXij = ∑  (aijXi Pi )  

    
j=1  j=1 

tgka    Xij = aijXi

 lUrqyu dh n'kk esa 

     n+1  

  XiPi = ∑  aij.XiPi  

     
j=1  

     n+1  

vFkok  XiPi = ∑  aij.XiPi = 0 ------------- (5) 

     
j=1  

leh0 ¼5½ lUrqyu leh0 dk f}rh; lsV gSA 
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9-4-3 fy;ksufrQ dk izkoSfXkd ekWMy 

LFkSfrd ekWMy ds vUrxZr vFkZO;oLFkk ds fofHkUu {ks=ksa ds rduhdh xqq.kkadksa dh lgk;rk 

ls mudh ikjLifjd fuHkZjrk dk v/;;u fd;k tkrk gSA ijUrq ;s xqq.kkad  vFkZO;oLFkk 

esa LVkWd dh okLrfod vko';drk ij izdk'k ugha MkyrsA u gh bl ij izdk'k Mkyrs 

gSa fd lk/ku dh og ek=k tks m|ksXk }kjk [kir dh tkrh gS ds fy;s fdruh iwath dh 

vko';drk gksXkhA bl iwath dh ekax fLFkj iwath fofu;ksx tSls fuekZ.k] e'khu bR;kfn 

vFkok mRiknu ds fy;s dPps eky dk LVkWd cuk;s j[kus ds fy;s dh tkrh gSA vc 

;fn LFkSfrd vkXkr fuxZZr ekWMy ¼[kqyk ekWMy½ ds vUrXkZr iwath dk izHkko lfEefyr dj 

fy;k tk; rc ;g O;oLFkk xqq.kkRed gks tkrh gSA vr%] iwath fuos'kd izkoSfXkd vkXkr 

fuxZZr ekWMy dk ,d fof'k"V y{k.k gSA 

fy;ksufrQ dk izkoSfXkd vkXkr fuxZZr ekWMy LFkSfrd ekWMy dk lkekU;fdj.k gS vr% 

bldh ekU;rk,aW LFkSSfrd ekWMy ds vuq:Ik gksXkh A 

1-½ ,d m|ksXk ,d gh le:Ik OkLrq dk mRIkknu djrk gSA 

2-½ mRIkfRRk dh rduhd nh gq;h gSA 

3-½ mRifRRk ds lk/kuks dk la;ksx fLFkj gSA 

eku yhfTk;s Xi (t).t vOkf?k esa t Oksa m|ksXk ds fuXkZr dk dqy izOkkg gS] fTkldk iz;ksx 

rhu mn~ns';kas ds fy;s fd;k Tkkrk gSA 

1-½ vXkyh vOkf/k dh miHkksXk ekWXk Ci(t+1) ds fy;s  

2-½ n m|ksXk esa iawWTkh OkLrqvksa ds LVkWd esa 'kq) o`f) djus ds fy;s ∆Si(t) = 

S(i)(t+1) � Si(t) tgka Si(t) pkyw vof/k t esa iwath ds lafpr LVkWd dks izdV 

djrk gS rFkk vXkys o"kZ ds LVkWd dks] ewY; gzkl dks ugha fy;k tkrkA 

3-½ ml vof/k esa vFkZO;oLFkk ds n m|ksXksa Xj1(t), Xj2(t) bR;kfn esa mRiknu ds 

fy;sA 

bu n'kkvksa esa lUrqyu leh0 fuEuor gksXkk% 

Xi(t) = Ci(t+1) + Si(t+1) � Si(t) + Xi1(t) + Xi2(t) 

vFkZO;oLFkk esa dqy iwath LVkWd leLr m|ksXkksa ds iwath LVkWd dk ;ksx gksXkk 
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 Si(t) = Si1(t) + Si2(t) 

LFkSfrd ekWMy dh gh Hkkafr iwath Xkq.kkad dks fuEuor O;qRiUu fd;k tk ldrk gS% 

 bij = Sij/Xj 

tgka Sij = josa m|ksXk ds mRiknu dks i osa m|ksXk }kjk fd;k Xk;k 'kks/ku 

Xj = j osa m|ksXk dk dqy mRiknu rFkk bij = iwath xqq.kkad   

bij xqq.kkad  'kwU; gksus dh n'kk esa izkoSfXkd ekWMy LFkSfrd ekWMy cu tkrk gS] 

D;ksafd bldk vFkZ gS fd fdlh LVkWd dh vko';drk ugha gSA bij u rks 

_.kkRed gks ldrk gS] u gh vuUrA iwath xqq.kkad _.kkRed gksus dk vFkZ gS fd 

vkXkr gh m|ksXk dh fuXkZr gksrh gSA 

9-5 vkXkr fuxZZr fo'ys"k.k dh lhek,a 

1-½ ekU;rkvksa dh vO;kogkfjdrk %&xqq.kkad   dk fLFkj gksuk] vFkZO;oLFkk ds lHkh 

{ks=ksa dh iwath lajpuk leku gksuk vokLrfod gSA D;ksfd vf/kd mRiknu gsrq 

vkXrksa esa ifjorZu lEHko gS vkSj izR;sd {ks= esa iwath dh ekax fHkUu gh gksrh gSA 

2-½ tfVyrk&vusd lajpukRed lehdj.k ,oa Xkf.krh; rduhdksa dh lgk;rk ysus 

ds fy;s mPp Xf.kr rFkk lkaf[;dh; fof/k;ksa dk Kku vko';d gS tks vR;Ur 

tfVy gSa 

3-½ le:i mRikn&,d m|ksXk esa dsoy le:i vFkok lekax oLrqvksa dk mRiknu 

dh ekU;rk Hkh lgh ugha gS D;ksafd vkt ,d gh m|ksXk ds vUrXZr dbZ izdkj dh 

oLrqvksa dk mRiknu fd;k tkuk lEHko gSA 

4-½ js[kh; lEcU/kksa dk u gksuk& 

;g ekuk Xk;k gS fd ,d m|ksXk dk vkXr nwljs m|ksX dk fuXkZr gS] vr% m|ksXkksa 

esa js[kh; lEcU/k fo|eku gS tks rF;ksa ds foijhr gS] D;ksafd lk/kuksa dj 

vfoHkkT;rk ds dkj.k fuXkZr esa o`f) lnSo vkXkr esa o`f) ds cjkcj ugha gksrhA 

5-½ HkkSfrd bdkb;ksa dk iz;ksx&HkkSfrd bdkb;ksa ds :i esa vkXkr fuxZZr fo'ys"k.k ds 

lUrqyu lehdj.kksa }kjk vFkZO;oLFkk dk leqfpr :i esa iwokZuqeku yXkuk dfBu 

gksrk gSA blds vfrfjDr fofHkUu oLrqvksa dh HkkSfrd eki Hkh fHkUu gksrh gSA 
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6-½ lk/ku izfrLFkkiu dh mis{kk&rduhdh xqq.kkad   dh fLFkjrk dh ekU;rk dk 

lk/ku izfrLFkkiu dh lEHkkoukvksa dks udkj nsrh gSA ijUrq izfrLFkkiu dh 

lEHkkouk,a vYi dky esa Hkh cuh jgrh gSaAa 

7-½ dqN lk/kuksa dh mis{kk&bl fo'ys"k.k esa mRiknu {ks=ksa dk fuekZ.k djrs le; 

dsoy m|ksXksa dks gh lfEefyr fd;k tkrk gSA vkXkr fuxZZr fo'ys"k.k cSafdXk 

lsokvksa rFkk chek O;olk; vkfn dh vogsyuk djrk gS vFkok bUgas vU; {ks=kss esa 

lekfgr dj ysrk gSA 

9-6 egRo 

vkXkr fuxZZr fo'ys"k.k dk fu;sktu ,oa Hkkjr ds bl iapo"khZ; ;kstukvksa esa iz;ksx cgqrk 

ds lkFk fd;k X;kA ,d lqfu;ksftr vFkZO;oLFkk mu =qfV;ksa dks nwj djus dk iz;kl 

djrk gS tks ,d XkSj fu;ksftr vFkZO;oLFkk vUr% m|ksXk lEcU/kksa dks eqDr cktkj ds 

Hkjksls NksM+ nsrk gS tks Trial and error ds iz;ksx ls blesa lkeUtL; LFkkfir dj 

ikrh gSSSA ogha nwljh vksj ,d lqfu;ksftr vFkZO;oLFkk bu t:jh lEcU/kksa dks iwoZor gh 

lapkfyr djds m|ksXkksa dks mlh rjhds ls funsZf'kr dj nsrh gSA 

lksfo;r ;wfu;u vkSj dqN nwljh vFkZO;oLFkk us ¼Hkkjr lfgr½ fu;kstu dksss ,d cM+s 

iSekus ij ykXkw fd;k ftlls fd vFkZZO;oLFkk eas Xkfr;qDr fodkl gks ldsA 

fy;ksufrQ ds bl vkXkr fuxZZrfo'ys"k.k dks vUr% m|ksXkksa  lEcU/kksa ds vfrfjDr Hkh 

iz;ksx esa yk;k tk ldrk gSA tSls fd ns'k vFkok ns'kksa ds iz'kklfud {ks=ksa ds lUnHkZ esaA 

vkXkr fuxZZr fo'ys"k.k esa dqN rduhdh lq/kkj djds ns'k vkS|ksfXkd ,oa d`f"k 

advancement dks izkIr dj ldrk gS] ;fn vFkZO;oLFkk ds vkS|ksfXkd {ks= ds fofHkUu 

{ks=ksa ds lEcU/kksa dks lgh izdkj ls tksM+ fn;k tk;A 

P.P.Pillai us loZizFke dsjy dh vFkZO;oLFkk ds fy;s vkXkr fuxZZr dk <kapk rS;kj 

fd;kA bl <kaps dk fo'ys"k.k djus ds fy;s mUgksus 24 vkS|ksfXkd {ks=ksa dks fpfUgr fd;k 

vkSj 24 X 24 vkXkr fuxZZr vkO;wg ds fy;s cM+s iSekus ij vkadM+s ,df=r djus dh 

dfBukbZ ds dkj.k fiYybZ th us vius v/;;u dks jkT; dh vFkZO;oLFkk ds vkS|ksfXkd 

{ks= rd gh lhfer fd;k vkSj 17 {ks=ksa dkss lekos'k fd;kA 
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muds v/;;u dk ;g fu"d"kZ Fkk fd dsjy ,d fuf”pr  :i ls [kqyh vFkZO;oLFkk gS 

tks 'ks"k Hkkjr ,oa nwljs vU; ns'kksa ds lkFk O;kikj djrh gSA 

lEiw.kZ Hkkjr Lrj ij Indian Statistical Institute }kjk lu 1950&51 esa vkXkr 

fuxZZr lkfj.kh dh 'kq#vkr gq;hA ftlesa vFkZO;oLFkk ds cM+s {ks=ksa dh lhfer la[;k dk 

v/;;u fd;k X;k D;ksafd i;kZIr vkadM+s miyC/k ugha FksA 36X36 dk izns'k vkO;wg 

1951&52 esa rS;kj fd;k Xk;k ftlesa ckn esa dqN la'kks/ku fd;s X;sA 1952 esa ;kstuk 

vk;ksx us CSO ds ek/;e ls vkXkr fuxZZr fo'ys"k.k ij dk;Z djuk izkjEHk fd;kA 

1960&61 esa Long Run Planning Cell }kjk ,d vkO;wg rS;kj fd;k Xk;kA 

ikapoh iapo"khZ; ;kstuk ¼1975&79½ dh mRiknu y{; dh draught outline 66X66 

vkO;wg ds vk/kkj ij fu/kkZfjr dh X;hA lkFk 4X4 vkO;wg dks mRiknu y{; r; djus 

ds mn~ns'; ls iz;qDr fd;k X;kA vr% vkXkr fuxZZr fo'ys"k.k] Hkkjr dh vkfFkZd fu;kstu 

esa ,d egRoiw.kZ LFkku j[krh gSA 

9-7 lkjka'k 

Qzkalhlh vFkZ'kkL=h dsus }kjk izLrqr fd;k Xk;k vkXkr fuxZZr fo'ys"k.k vkSj rnqijkUr 

bldks fodflr djrs gq;s fy;ksufrQ }kjk vkfFkZd fo'ys"k.k dh bl fof/k dk iz;ksx 

vFkZO;oLFkk dh ijLij fuHkZjrkvksa vkSj tfVyrkvksa dks le>us ds fy;s vUr% m|ksXk ds 

lEcU/kksa ds v/;;u gsrq fd;k Xk;kA 

bl fo'ys"k.k dk vk/kkj lEiw.kZ vFkZO;oLFkk esa vkS|ksfXkd vUr% lEcU/k vkSj vUrZxr 

fuHkZjrk,a gSA ,d m|ksXk dk fuXkZr nwljs m|ksXk ds fy;s vkXkr dk Lo:i ys ysrk gSA 

fy;ksufrQ us LFkSfrd vkXkr fuxZZr [kqyk ,oa cUn ekWMy ds lkFk XkR;kRed vkXkr 

fuxZZr ekWMy Hkh izLrqr fd;kA fLFkj rduhdh Xkq.kkad ds ek/;e ls vkXkr fuxZZr vuqikr 

dh /kkj.kk dks Lohdkj fd;kA iwath dk izHkko lfEefyr djds izkoSfXkd vkXkr fuxZZr 

ekWMy dk ,d fof'k"V y{k.k izLrqr fd;kA 

9-8 'kCnkoyh 

3-½ vkXkr & mRiknu fØ;k esa iz;qDr gksus okyh oLrqA 

4-½ fuxZr & mRiknu izfØ;k ls fufeZr gksus okyh oLrqA 
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5-½ vkXkr fuxZZr lkfj.kh & fofHkUu {ks=ksa ds fuXZr dks iafDr;ksa }kjk ,ao vkXrksa dks 

LrEHkksa }kjk iznf'kZr djrh lkfj.kh] ftlesa dqy mRiknu ,oa dqy ykxr Hkh 

n'kkZ;h tk;A 

6-½ izns'k O;wg & vkXkr fuxZZr lkfj.kh dh lgk;rk ls lkekU; O;wg ftlesa 

vFkZO;oLFkk ds fofHkUu {ks=ksa ds m|ksXksa dks iafDr;ksa vkSj LrEHkksa esa n'kkZ;k tk; 

tgka iafDr {ks=ksa dh ekSfnzd izkfIr;ka ,oa LrEHk {ks=ksa dh dqy ykxr dks iznf'kZr 

djrs gSaA HkkSfrd :i esa iafDr fuXkZr dh iwfrZ ;k forj.k dks iznf'kZr djrh gS 

vkSj LrEHk m|ksXkksa dh vkXrksa dksA 

7-½ vkXkr fuxZZr cUn ekWMy & blds vUrxZZr ?kjsyw {ks= vFkok vafre ekax {ks= dks 

okg; :i esa iznf'kZr djrs gSaA 

8-½ vkXkr fuxZZr [kqyk ekWMy & blds vUrXkZr m|ksXkksa ls izkIr fuXkZrksa ds ,d HkkXk 

dh iw.kZ :i ls miHkksXk gsrq ekax dh tkrh gSA 

9-½ izkoSfXkd vkXkr fuxZZrekWMy & ;fn LFkSfrd vkXkr fuxZZr ekWMy ¼[kqyk ekWMy½ 

ds vUrXkZr iwath dk izHkko lfEefyr dj fy;k tk; rc ;g O;oLFkk XkR;kRed 

gks tkrh gSA 

9-9 vH;kl iz'uksa ds mRrj 

1-½ vkXkr fuxZZr fo'ys"k.k ls vki D;k le>rs gSa \ 

2-½ vkXkr fuxZZr fo'ys"k.k dh D;k ekU;rk,a gSa \ 

3-½ fy;ksufrQ ds vkXkr fuxZZr [kqyk fun'kZ dh Xkf.kr }kjk O;k[;k dhft;sA 

4-½ vkXkrfuxZZr fo'ys"k.k dksloZizFke izLrqr djus okys vFkZ'kkL=h dk uke D;k Fkk \ 

5-½ fy;ksufrQ ds vkXkr fuxZZr iwath izokg i)fr dk fodkl djus ds fy;s mUgs 

D;k lEeku fn;k Xk;k \ 

6-½ izkoSfXkd vkXkr fuxZZr ekWMy esa fdl dh Hkwfesdk ,d fof'k"V y{k.k dk :i 

ysrh gS \ 

7-½ rduhdh xqq.kkad   dks vkSj fdl uke ls tkuk tkrk gS \ 

mRrj 4- dsus  5- 1973 dk ukscsy iqjLdkj 6- iwath fuos'k dh 7- vkXkr fuxZZr vuqikra  
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9-10 lUnHkZ lfgr xzUFk 

1-½ ,l0 ,e0 'kqDyk ,oa lgk;% ¼2004½  ifj.kkRed i)fr;ka] lkfgR; Hkou 

ifCyds'kUl] vkXkjk 

2-½ Agarwal.H.S% ¼1978½ "A Mathematical Approval to Economic 

Theroy",LaXmi Narayan Agrawal, Agra 

3-½ Mehta.P.L% ¼2007½  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  

1½ vkXkr fuxZZr fo”ys’k.k ls vki D;k le>rs gSA 

2½ vkXkr fuxZZr fo”ys’k.k dh D;k ekU;rk,a gSA 

3½ fy;ksfÙkQ ds vkXkr fuXkZr [kqyk fun”kZ dh Xkf.kr }kjk O;k[;k dhft;sA 

4½ fuEufyf[kr vkXkr fuxZZr lkj.kh ls lEcfU/kr izkoSf/kd Xkq.kkad lkj.kh cukb;sA 

m|ksXk 1 2 vafre ;ksx Dqy mRiknu 

1 20 20 60 100 

2 15 15 20 50 

Je 10 15   
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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 bdkb;ksa esa vkius lhekUr fo”ys’k.k ds fofHkUu igyqvksa dk v/;;u fd;kA fdlh 

Hkh vFkZO;oLFkk dh dsUnzh; leL;k O;olk; esa vf/kdre ykHk vftZr djus dh gksrh gSA 

bl y{; dh izkfIr djus gsrq] vFkZO;oLFkk esa miyC/k lhfer lk/kuksa dk vuqdwyer 

iz;ksx djuk gksrk gSA bu lhfer lk/kuksa dk fofHkUu {ks=ksa esa vkoaVu djuk] fdlh Hkh 

vFkZO;oLFkk ds fy;s dfBukbZ dk dk;Z gksrk gSA lhekUr fo”ys’k.k bu leL;kvksa dk 

lek/kku djus esa iw.kZ :Ik ls lQy ugha gks ldkA 

izLrqr bdkbZ esa bUgh O;kogkfjd leL;kvksa dk lek/kku djus ds mn~ns”; ls js[kh; 

izk;kstu rduhd dk fodkl gqvk tks tfVy Xkf.kr ds iz;ksx ls mRiknu dh fofHkUu 

leL;kvksa dk gy djrk gSA 

izLrqr bdkbZ esa js[kh; izksXkzkfeaXk dh Xkf.krh; rduhd, mRifRr ,oa fodkl, blds 

vuqiz;ksx ,oa XkzkQh; vkSj flEIkysDl fof/k dks mnkgj.kksa ds ek/;e ls foLrkj ls 

le>k;k Xk;k gSA 

10-2 mn~ns'; 

bl bdkbZ ds v/;;u ds mijkUr vki ;g tku ldsaxsas fd 

7-½ js[kh; izksXkzkfeaXk fdl izdkj mRiknu fu.kZ;ksa esa vf/kd ;FkkZFkrk ykrk gSA 

8-½ fuf”pr  izfrcU/kksa ds vUrXZr ykxr U;wure ,oa ykHk vf/kdre dSls fd;k tk 

ldrk gSA 

9-½ js[kh; izksXkzkfeaXk leL;k ds gy dh XzkQh; fof/k ,oa flEIkysDl fof/k dk foLr`r 

ls v/;;u dj ldsaxsA 

10-½ js[kh; izksXkzkfeaXk dks m|ksX ,oa O;olk; ds vfrfjDr vU; fdu {ks=ksa esa izeq[k 

fu.kZ;u rduhd ds :i esa iz;ksx fd;k tkrk gSA 

10-3 js[kh; izksXkzkfeaXk ;k js[kh; izk;kstu dh ifjHkk"kk  

js[kh; izk;sktu nks 'kCnksa ls feydj cuk gS& js[kh; ftldk vFkZ gS ljy js[kk ,oa 

izk;kstu ftldk rkRi;Z gS lqO;ofLFkr ;kstukA js[kh; izk;kstuk ,d ,slh rduhd gS tks 

fuf”pr  izdkj dh leL;kvksa] fo'ks"kdj mRiknu dh leL;kvksa ds lek/kku ds fy;s 

tfVy Xf.kr dk iz;ksx djrh gSA dksbZ Hkh QeZ vius mRiknu dks vf/kdre djus ds 
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fy;s ,d lqO;ofLFkr ;kstuk dk fuekZ.k djrh gSA ,d fuf”pr  ek=k dk mRiknu 

fofHkUu oSdfYid fof/k;ksa }kjk gks ldrk gS ijUrq ,d QeZ dk mn~ns'; ;gh gksrk gS fd 

dqN fuf”pr  izfrcU/kksa ds vUrXZr bl izdkj dk fu.kZ; djus esa lgk;d gks ftlls fd 

ykxr U;wure rFkk ykHk vf/kdre izkIr gks ldsA bls U;wure ykxr la;ksx dh fof/k ds 

vUrXZr fd;k tkrk gSA js[kh; izksXkzkfeaXk }kjk fofHkUu lk/kuksa dh mu ek=kvksa dk fu/kkZj.k 

Xf.kr dh lgk;rk ls fd;k tk ldrk gS ftlls fd oLrq dh ,d fuf”pr  ek=k dk 

mRiknu U;wure ykxr esa laHko gks ldsA 

10-4 js[kh; izksXkzkfeaXk dh mRifRr ,oa fodkl 

js[kh; izksXkzkfeaXk dk loZizFke :lh Xf.krK Jh ,y0 ch0 dka=ksfop us izLrqr fd;kA vU; 

vFkZ'kkL=h ftlesa MkQZeSu] diwj rFkk dwieSUl izeq[k gSa] us Hkh bl rduhd ds fodkl esa 

egRoiw.kZ ;ksxnku fn;kA fdUrq bldk loksZRre fodkl f}rh; fo'o ;q) ds i'pkr~ 

1946 esa vesfjdu Xf.krK Mh0 ch0 MSVftXk }kjk fd;k Xk;kA bUgksus js[kh; izk;kstuk 

rduhd ds ek/;e ls Xf.krh; leL;kvksa ds lek/kku dh vis{kkdr̀ Js"B fof/k dk 

vkfo"dkj fd;kA 

10-5 js[kh; izksXkzkfeaXk ds mn~ns'; 

js[kh; izksXkzkfeaXk ds fuEufyf[kr mn~ns'; gSa& 

1-½ lcls izeq[k mn~ns'; mRiknu fØ;k dh bl leL;k dk lek/kku djuk gS fd 

ykHk dSls vf/kdre fd;k tk; ,oa ykxr dSls U;wure dh tk;A 

2-½ ,slh uhfr dk fodkl fd;k tk; ftlls vFkZO;oLFkk esa Hkfo"; dh ekax dks iwjk 

djus ds lkFk&lkFk mRiknu ;kstuk dk fuekZ.k Hkh gks lds ftlesa vUos"k.k uhfr 

dh ykxr dks U;ure fd;k tk ldsA 

3-½ vkXrksa dh vkiwfrZ dks lqfuf”pr  djus ds lkFk&lkFk mRiknu esa iz;qDr gksus 

okyh e'khuksa] Je vkfn dk i;kZIr <aXk ls forj.k fd;k tk lds ftlls fd bu 

lalk/kuksa dk vuqdwyre iz;ksx gks ldsA 

4-½ mRikfnr gksus okyh oLrq dh la[;k bl izdkj fuf”pr  gks ftlls fd 

vf/kdkf/kd ykHk vftZr fd;k tk ldsA 
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5-½ mRikn dk loksZRre <aXk ls foKkiuksa ds ek/;e ls vf/kdkf/kd izpkj gksA ,slk 

djus ds fy;s fofHkUu foKkiu ek/;eksa dk mfpr vuqikr esa fuf”pr  foKkiu 

ctV fu/kkZj.k djuk Hkh bl rduhd dk mn~ns'; gSA 

6-½ mRiknu djus ds lkFk&lkFk forj.k dh O;oLFkk Hkh bl izdkj gks ftlls fd 

ifjogu ykxr U;wure gks ldsA 

10-6 js[kh; izksXkzkfeaXk dh vk/kkjHkwr ekU;rk,a 

1-js[kh; lEcU/k 

fLFkj iSekuksa ds izfrQy fu;e ij vk/kkfjr js[kh; izk;kstuk ljyrk cuk;s j[kus ds 

fy;s js[kh; lehdj.k }kjk O;Dr fd;k X;k gSA ftlls vkXr&fuXZr lEcU/k dks ,d 

ljy js[kk }kjk iznf'kZr fd;k tk ldrk gSA bldk vfHkizk; ;g gS fd mRiknu Qyu 

js[kh; le:i gksrs gSaA 

2-fLFkj dhersa 

;g eku fy;k tkrk gS fd lk/ku rFkk mRiknu dh dhersa fLFkj jgrh gSaA blls fdlh 

Hkh QeZ }kjk vf/kd ;k de ek=k esa lk/kuksa dh ek=k dk iz;ksx djus ls mudh dherksa 

ij dksbZ izHkko ugha iM+rk gSA mRiknd }kjk mRiknu dh ek=k ifjofrZr djus ls Hkh 

dhersa vifjofrZr gh jgrh gSaA 

3-mn~ns'; Qyu 

fdlh Hkh QeZ dk y{; tSls ykHk vf/kdre djuk ;k ykxr U;wure djuk gh mn~ns'; 

Qyu vFkok oLrqijd Qyu dgk tkrk gSA bls ekun.M Qyu Hkh dgrs gSaA ftl 

jSf[kd Qyu dh izksXkzkfeaXk gksrh gS] mls gh mn~ns'; Qyu dgrs gSaA bl Qyu ds nks 

HkkX gksrs gSa& izeq[k ,oa }SrA ;fn mn~ns'; Qyu esa mRiknu dks vf/kdre djuk izeq[k 

gS rks ykxr U;wure djuk }Sr gksrk gSA 

4-vojks/k ;k izfrcU/k 

lk/kuks dh miyC/krk lhfer gksus ds dkj.k ;g izfrcU/k dk :i ys ysrs gSaA bUgh 

lhfer lk/kuksa dks iz;qDr djds gh ykHk vf/kdre ;k ykxr U;wure fd;k tk ldrk 

gSA izfrcU/kksa dks izk;% vlekurk,a ;k vlfedk Hkh dgk tkrk gS D;ksafd bUgs izk;% 

vlekurkvksa ds :i esa O;Dr fd;k tkrk gSA 
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5-fuekZ.k izfØ;k ds fodYi 

fdlh dk;Z dks djus dh fof/k dks izfØ;k dgrs gSaA mRiknu esa iz;qDr lk/kuksa ds la;ksx 

dks mRiknu izfØ;k dgrs gSaA mRiknu izfØ;k dh ,d ls vf/kd fof/k;ka gksuh pkfg;s 

ftlls fd loksZRre fof/k dk pquko bl fof/k ds ek/;e ls pquk tk ldsA 

6-izfØ;k fdj.kas 

js[kh;rk dh ekU;rk ds vuqlkj pwafd izR;sd izfØ;k esa Je rFkk iwath dk vuqikr fLFkj 

jgrk gS vFkkZr lk/ku vuqikr fLFkj jgrk gS] vr% izR;sd izfØ;k dks ljy js[kk }kjk 

izdV fd;k tkrk gSA ewy fcUnq ls Åij nkfguh vksj mBus okyh bl ljy js[kk dks gh 

izfØ;k fdj.ksa dgrs gSaA 

   

 

 

fn;s Xk;s js[kkfp= 1 esa X v{k ij Je dh ek=k ,oa Y v{k ij iwath dh ek=k dks 

fy;k Xk;k gSA OA, OB, OC rFkk OD izfØ;k fdj.ksa gSa tks fuf”pr  Je&iwath 

la;ksx dks O;Dr djrs gSaA OA fcUnq ij fLFkr fcUnq Q1, Q2, Q3 rFkk Q4 ;g izdV 

djrs gSa fd mRiknu izfØ;k esa mRiknu c<+kus ij Je&iwath dh ek=k fdl izdkj 

cnysXhA tcfd mudk vuqikr leku jgrk gSA vr% Q1, Q2, Q3, Q4 leku nwjh ij 

fLFkr gSaA 
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izfØ;k fdj.k OA ,d fuf”pr  Je rFkk iwath ds la;ksx dks O;Dr djrh gSA blh 

izdkj OB, OC rFkk OD Hkh fHkUu&fHkUu la;ksxksa dks izdV djrh gSaA ijUrq izR;sd 

izfØ;k fdj.k lk/kuksa ds ,d fuf”pr  vuqikr dks n'kkZrh gSA izR;sd izfØ;k fdj.k ij 

fLFkr fcUnq ;g n'kkZrs gSa fd mRiknu c<+kusa ij lk/kuksa dh ek=k,a fdl izdkj cnysaXkh] 

ijUrq muesa vuqikr leku jgsXkkA 

blh izdkj izfØ;k fdj.k OB ij fLFkr fofHkUu fcUnq OR1, OR2, OR3, OR4 Hkh 

cjkcj nwjh ij fLFkr gSaA blh izdkj OC izfØ;k fdj.k ij fLFkr OS1, OS2, OS3

rFkk OS4 ,oa OD izfØ;k fdj.k ij fLFkr OT1, OT2, OT3 rFkk OT4 Hkh cjkcj 

nwjh ij fLFkr gSA Q1, R1, S1 rFkk T1 fcUnqvksa dks ijLij ljy js[kkvksa ls feykus ij 

tks dks.knkj oØ izkIr gksrk gS mls leksRikn oØ dgrs gSaA 

7- lqfuf”prrk 

;g Hkh ekuk tkrk gS fd fØ;kfof/k dks gh ugh cfYd vojks/kksa dh Hkh fuf”pr la[;k 

gksuh pkfg;s ftlls fd X.kuk lgh izdkj dh tk ldsA 

8- ;ksxkRed & vyx& vyx fØ;kdykiksa esa iz;qDr fdlh lk/ku dh ek=kvksa dk ;ksx 

lEHko gksuk pkfg,A 

9- foHkkT;rk & vuqdwyre gy izkIr djrs le; fu.kZ; pjksa dks lrr ekuk tkrk gS 

vFkkZr muds fHk=kRed eku gks ldrs gSA 

10-lEHkkO; {ks= 

jSf[kd lehdj.kksa ds }kjk izkIr fd;k X;k XzkQ ftles js[kh; dk;Z;kstuk dh leL;k 

izfrcU/k lfEefyr gksa] ml js[kh; dk;Z;kstuk dh leL;k dk lEHkkO; {ks= dgykrk gSA 

lEHkkO; {ks= vojks/kksa dh la[;k ,oa mudh izd`fr ij fuHkZj djrk gSA 

11-lEHkkO; gy 

lEHkkO; {ks= esa fLFkr izR;sd fcUnq lEHkkO; gy dgykrk gSA nks lk/kuksa dh fLFkfr esa 

vkXkrksa ds os lHkh la;ksx tks le ykxr js[kk ij vFkok mudh cka;h vksj fLFkr gSa] 

lEHkkO; gy gSaA bls ,d js[kkfp= ls Li"V fd;k tk ldrk gSA 

eku yhft;s] ,d mRiknd ds ikl Je vkSj iwath dh ,d fuf”pr  ek=k miyC/k gSA ;s 

fuf”pr  ek=k mRiknu djus ds izfrcU/k vFkok ifjlhek,a gSaA js[kkfp= 2 esa Je dh 
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OL ek=k ,oa iwath dh OK ek=k dks yEcor ,oa {kSfrt ljy js[kk }kjk Øe'k% n'kkZ;k 

X;k gSA ;s nksuks js[kk,a ,d nwljs dks ON ij dkVrh gSaA vr% OKNL {ks= ftls 

js[kkafdr fd;k X;k gS] lEHkkO; gy dk {ks= gSA 

 

12-vlEHkkO; gy 

,slk izR;sd fcUnq tks lEHkkO; {ks= ls ckgj gks] vlEHkkO; gy dgykrk gSA ,slk fcUnq nh 

gqbZ dk;Z;kstuk ds izfrcU/kksa dks Lohdkj ugha djrk gSA 

13- vuqdwyre lEHkkO; gy 

vusd lEHkkO; gyksa esa ls loksZRre gy dks vuqdwyre gy dgk tkrk gS] ;g og gy gS] 

tks oLrqijd Qyu dks vf/kdre ;k U;wure djrk gSA ;g lEHkkO; {ks= ij fLFkr og 

fcUnq gS ftl ij mn~ns'; Qyu dk eku vf/kdre vFkok U;wure gksrk gSA 

js[kh; izksXkzkfeaXk esa vuqdwyre gy Kkr djus dh nks oSdfYid fof/k;ka gSa& 

1-½ XkSj Xkf.krh; vFkok js[kkfp=h; fof/k 

2-½ flEIkysDl fof/k 

js[kkfp=h; fof/k }kjk js[kh; izk;kstuk dh dsoy ljy leL;kvksa dk vuqdwyre gy 

izkIr fd;k tk ldrk gS] tcfd flEiysDl fof/k ds vUrXZr Xkf.krh; lehdj.kksa }kjk 

vusd lEHkkO; gyksa dh ijh{kk djds vis{kkd`r fucZy gyksa dks Øe'k% R;kX fn;k tkrk 

gSA tc rd fd ,d vuqdwyre gy u izkIr gks tk;sA nks fHkUu rjhds gksrs gq, Hkh buls 

fudys 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 dk vojks/kksa ,oa mn~ns'; Qyu ds :i esa lw= 

izLrqr djuk pkfg;sA 

2- lHkh nh gq;h vlfedkvksa dks lfedk eku ysuk pkfg;sA lfedkvksa vFkok 

vlfedkvksa esa X2
, y

2 ;k Xy ds dksbZ in ugha gksus pkfg;sA 

3- lqlaXkr cgqHkqt {ks= lnSo izFke prqFkkZa'k esa gksuk pkfg;sA 

4- lHkh lfedkvksa ,oa vojks/kksa dk XzkQ cukuk gksrk gS] ftlesa lfedkvksa dh la[;k 

ds cjkcj js[kk,a izkIr gksrh gSaA 

bl izdkj [khaph Xk;h js[kkvksa ls ifjc) lqlaXr cgqHkqt izkIr gks tkrk gSA cgqHkqt dh 

Hkqtk,a lHkh vojks/kksa dks lUrq"V djrh gSaA 

5- mn~ns'; Qyu ds vf/kdre vFkok U;wure eku lqlaXr cgqHkqt ds {ks= ds 'kh"kksZa 

ij gh gksus pkfg;sA 

6- lqlaXkr cgqHkqt {ks= ds vUrXkZr fdlh fcUnq ij mn~ns'; Qyu dk eku cgqHkqt ds 

fdUgh nks 'kh"kksaZ ij izkIr U;wure rFkk vf/kdre ekuksa ds chp izkIr gksrk gSA 

10-7-1 js[kh; izksXkzkfeaXk leL;k ds gy dh js[kkfp=h; vFkok XkzkQh; fof/k 

bl xzkQh; fof/k esa jSf[kd lehdj.kksa ds fudk; dks gy djus dh vko';drk gksrh gSA 

1-½ jSf[kd vlfedk dk XkzkQ& 

ekuk aX+by+c*o &&&&&& ¼1½ 

tgka ij X, y pj ,oa a, b, c vpj eku gSaA fpUg * ds LFkku ij < ;k ≤ 

;k > ;k ≥ gks ldrk gSA 

 mi;qZDr vlfedk ds vuq:i jSf[kd lehdj.k fuEufyf[kr gS& 

 aX + by + c = 0 &&&&&&&& ¼2½ 

bl lehdj.k dk XkzkQ [khapus ds fy;s X-y ry esa dksbZ Hkh nks fcUnq ysuk i;kZIr gS 

ftldks feykus ls izkIr js[kk gh bldk XzkQ gSA ;g ljy js[kk X-y ry dks nks HkkXksa esa 

foHkkftr djrh gS ftls v/kZry dg ldrs gSaA bu nks HkkXksa es ls ,d HkkXk fuf”pr gh 
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jSf[kd vlfedk dk XkzkQ gS ftls js[kkfp= 3 esa n'kkZ;k Xk;k 

 

bu nks HkkXksa esa ls dkSu lk HkkXk vlfedk¼1½ dk xzkQ gS] blds fy;s ,d fcUnq Q ysrs 

gSa ftldk eku (h, l) gS tks X-y ry ij fLFkr gS fdUrq lehdj.k ¼2½ ls izkIr ljy 

js[kk ij fLFkr ugha gSA bl fLFkr esa nks lEHkkouk,a mRiUu gksrh gSa& 

1-½ izFke fLFkfr& 

;fn fcUnq Q vlfedk ¼1½ dks lUrq"V djrk gS rks og v/kZry gh vlfedk ¼1½ dk 

XkzkQ gS] ftles Q fcUnq fLFkr 

2-½ f}rh; fLFkfr& 

;fn fcUnq Q vlfedk ¼1½ dks lUrq"V ugha djrk gS rks nh gq;h vlfedk dk XkzkQ og 

v/kZry gksrk gS ftlesa fcUnq Q fLFkr ugha gSA 

10-7-2 inkFkksZa dk p;u% vf/kdre ykHk dh izkfIr 

mnkgj.k &1 

mn~ns'; Qyu z = 3X + 5y dks fuEufyf[kr vojks/kksa ds fy;s vf/kdre dhft;s%& 

  X + 2y ≤ 20 

  X � y ≤ 15 

  X ≥ 0 



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

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

  y ≥ 0 

gy % mn~ns'; Qyu z = 3X + 6y ds fy;s vojks/k gS%& 

  X + 2y ≤ 20 &&&&&& ¼1½ 

  X + y ≤ 15 &&&&&&&&&¼2½ 

  X ≥ 0  &&&&&&&&&¼3½ 

  y ≥ 0  &&&&&&&&&¼4½ 

vOkjks/k ¼1½ ds vuq:i js[kh; lehdj.k 

  X + 2y = 20  &&&&&&&&¼5½ 

 leh0 ¼5½ esa ;fn X=0] rks y = 10 

 ;fn y = 0 rks X = 20  

vr% fcUnq ¼0,10½ rFkk ¼20,0½ leh0 ¼5½ dh XkzkQ js[kk ij fLFkr gSA 

ewy fcUnq bl js[kk ij fLFkr ugha gSA 

vzc ekuk ewy fcUnq leh0 ¼5½ ds vojks/k vFkkZr X+2y<=20 ds v/kZry esa fLFkr gS] 

rks 

0 + 2(0) ≤ 20 

  0 ≤ 20  

tks fd lR; gSA 

vr% ewy fcUnq vojks/k ¼1½ ds cUn v/kZry esa fLFkr gSA 

 vojks/k ¼2½ ds vuq:i js[kh; leh0 

  X + y = 15  &&&&&&&&&&&& ¼6½  

leh0 ¼6½ dks gy djus ij nks fcUnq (0, 15) rFkk (15, 0) izkIr gksrs gSaA ftUgs feykus 

ij leh0 ¼6½ dh xzkkQ js[kk izkIr gksrh gSA blh izdkj ewy fcUnq vojks/k ¼2½ ds Hkh cUn 

v/kZry esa fLFkr gSA tks fd lR; gSA 
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vr% ;g js[kkfp= ls Li"V gksrk gS fd OABC gh lEHkkO; gy {ks= gSA 

 mn~ns'; Qyu = Z = 3X + 5y 

 fcUnq O (0,0) ysus ij Z = 3(0) + 5(0) = 0 

  fcUnq A (15, 0) ysus ij Z = 3(15) + 5(0) = 45 

 fcUnq B (10,5) ysus ij Z = 3(10) + 5(5) = 55 

 fcUnq C (0,10) ysus ij Z = 3(0) + 5(10) = 50 

vr% mn~ns'; Qyu Z= 3X + 5y ij vf/kdre eku 55 gS tc X=10, y=5 gSA 

mnkgj.k 2 

,d dEiuh A rFkk B nks izdkj ds f[kykSus cukrh gSA A dh ,d bdkbZ dks cukus esa 4 

?k.Vs e'khu dk le; rFkk 4 ?k.Vs dkjhXj dk le; yXrk gSaA B dh ,d bdkbZ dks 

cukus esa 6 ?k.Vs e'khu dk le; rFkk 2 ?k.Vs dkjhXkj dk le; yXkrk gSaA dEiuh ds 

ikl e'khuksa dh 180 ?k.Vs rFkk dkjhXjksa dh 170 ?k.Vs dh {kerk gSA A dh ,d bdkbzzzZ 

ij 80 :i;s rFkk B dh ,d bdkbzZ ij 60 :i;s dk ykHk gksrk gS A ;fn dEiuh iwjh 

{kerk ls dk;Z djsa rks vf/kdre ykHk izkIr djus ds fy;s mls A rFkk B dh fdruh 

bdkb;kW cukuh pkfg;s \ 
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gy&ekuk dEiuh A dh X bdkb;ka rFkk B dh y bdkb;ka cukrh gSA 

1-½ f[kykSuks dh la[;k _.kkRed ugha gks ldrh] ysfdu 'kwU; gks ldrh gSA 

vr% X≥0, y≥0 

2-½ e'khuksa ds dqy ?k.Vs = 4X + 6y 

3-½ ysfdu 180 ?k.Vs ds vojks/k ds vuqlkj 

9X + 6y ≤ 180 

dkjhXkjksa ds dqy ?k.Vs = 4X + 2y 

4-½ ysfdu 170 ?k.Vs ds vojks/k ds vuqlkj 

4X + 2y ≤ 85 

5-½ vf/kdre ykHk izkIr djuk gh mn~ns'; Qyu gSA vr%  

P = 80X + 60y 

 

 

 

lEHkkO; gy {ks= OABC ls n'kkZ;k Xk;k gSA 

 blds funsZ'kkad Øe'k ¼0]0½ ¼43]0½ ¼41]3½ rFkk ¼0]30½ 

 pwafd  ykHk P = 80X + 60y 
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 fcUnq O (0,0) ij  P = 80 X 0 + 60 X 0 = 0  

fcUnq A (43,0) ij P = 80 X 43 + 60 X 0 =3440  

fcUnq B (41,3) ij P = 80 X 41 + 60 X 3 = 3460  

fcUnq C (0,30) ij P = 80 X 0 + 60 X 30 = 1800  

bu lHkh ekuksa esa P dk vf/kdre eku 3460 gS tks fd fcUnq B ij izkIr gksrk gS rFkk 

A dh 41 bdkb;ka rFkk B dh 3 bdkb;ka cukus ij izkIr gksrh gSA 

10-7-3 ykxr U;wure djuk 

mnkgj.k 3 

,d MkDVj vius ejht dks izfrfnu vius vkgkj esa de ls de 2000 bdkbZ foVkfeu] 

25 bdkbZ [kfut yo.k rFkk 700 bdkbZ dSyksjh ysus dks ijke'kZ nsrk gSA nks Hkkstu ;ksX; 

inkFkZ A rFkk B miyC/k gSa ftudk ewY; Øe'k% 4 # rFkk 3 # izfr bdkbZ gSA A dh 

izR;sd bdkbZ esa 100 bdkbZ foVkfeu] 0-5 bdkbZ [kfut yo.k rFkk 20 bdkbZ dSyksjh gSA 

B dh izR;sd bdkbZ esa 50 bdkbZ foVkfeu] 1 bdkbZ [kfut yo.k rFkk 20 bdkbZ dSyksjh 

gSA ejht dks vko';d iks"kd rRo izkIr djus ds fy;s izR;sd izdkj ds vkgkj dh 

fdruh bdkbZ;ka ysuh pkfg;sA bl leL;k dh jSf[kd dk;Z ;kstuk dk Xf.krh; lw=.k 

fyf[k;sA leL;k dks XkzkQh; fof/k ls gy dhft;sA 

gy& 

1-½ ekuk ejht vius vkgkj es izfrfnu HkksT; inkFkZ A dh X bdkbZ rFkk B dh y 

bdkbZ ysrk gSA 

2-½ HkksT; inkFkZ dh bdkbZ;ksa dh la[;k _.kkRed ugha gks ldrh gS] ysfdu 'kwU; gks 

ldrh gSA vr% 

X ≥ 0, y ≥ 0 

3-½ A dh X bdkbZ;ksa ls izkIr iks"k.k 

foVkfeUl  = 100X 

[kfut yo.k = 0.5X 

dSyksjh  = 20X 
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4-½ B dh y bdkbZ;ksa ls izkIr iks"k.k 

foVkfeUl  = 50y 

[kfut yo.k = 1y 

dSyksjh  = 20y 

5-½ vojks/kksa ds vuqlkj] foVkfeUl dh ek=k U;wure 2000 bdkbZ gksuh pkfg;sA vr% 

2000 ≤ A ls foVkfeUl $ B ls foVkfeUl 

2000 ≤ 100X + 50y 

100X + 50y ≥ 2000 

6-½ iqu% izfrjks/kksa ds vuqlkj] [kfut yo.k dh U;wure ek=k 25 bdkbZ gksuh pkfg;sA 

vr%      0.5X + y ≥ 50 

7-½ iqu% izfrjks/kksa ds vuqlkj] dSyksjh dh U;wure ek=k 700 bdkbZ gksuh pkfg;sA vr% 

20X + 20y ≥ 700 

8-½ bl leL;k dk mn~ns'; Qyu O;; dks U;wure j[kuk gSA vr% 

P = 4X + 3y 

9-½ vr% bl leL;k dh jSf[kd dk;Z ;kstuk dk Xf.krh; lw=.k bl izdkj gS%& 

X ≥ 0 

y ≥ 0 

100X + 50y ≥ 2000 

0.5X + y ≥ 25 

20X + 20y ≥ 700 

P = 4X + 3y 
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XkzkQ dk js[kkafdr vlhfer {ks= gh lEHkkO; {ks= gS ftldk 'kh"kksZa C, D, F, G es ls 

fdUgh ,d ;k vf/kd 'kh"kksZa ij P dk eku U;wure gksXkkA 

mn~ns'; Qyu :    P = 4X + 3y 

fcUnq C(50,0) ij =   P = 4 X 50 + 3 X 0 = 200 #- 

fcUnq D(20,15) ij =  P = 4 X 20 + 3 X 15= 125 #- 

fcUnq F(5,30) ij   =  P      =      4 X 5 + 3 X 30=110 #- 

fcUnq G(0,40) ij  =  P       = 4 X 0 + 3 X 40= 120 #- 

vr% U;wure O;; 110 #- tcfd ejht A dh 5 bdkbZ rFkk B dh 30 bdkbZ ysrk gSA 

10-8  flEiysDl fof/k 

flEiysDl fof/k dk vkfo"dkj tktZ ch MSUtfyXk us 1947 esa fd;kA blds vUrXkZr 

js[kh; izdeu leL;k dks ekud :i esa fy[kk tkrk gSA ,d lEHkkO; gy ls izkjEHk 

fd;k tkrk gS vkSj fQj iqujko`fRr fof/k ls gy esa lq/kkj fd;k tkrk gSA 

10-8-1 js[kh; izksXkzkfeaXk leL;k dks flEiysDl fof/k ls gy djuk 

pj.k 1 
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vlfedk ds :i esa iznRr izR;sd js[kh; fuck/k dks leh0 esa cnysaA blds fy;s U;wure 

pj Lysd pj vkSj vfrjsd pj ljIyl pj dks iz;qDr fd;k tkrk gSA ;s u;s 

v_.kkRed pj fuck/k dh vlfedk ds ckbZa vksj tksM+s tkrs gSA ;fn fpUg (≤) dk gS 

vkSj bUgs Lysd pj dgk tkrk gSA ;s u;s v_.kkRed pj fuck/k dh vlfedk ds ckabZ 

vksj ?kVk;s tkrs gSaA ;fn fpUg (≥) dk gS vkSj bUgs _.kkRed Lysd pj ;k ljIyl pj 

dgrs gSaA 

izk;% ljIyl pj ds LFkku ij Lysd pj 'kCn Hkh iz;qDr fd;k tkrk gS] ijUrq fpUg dk 

/;ku j[kuk gksrk gSA 

mnkgj.k (1) js[kh; fuck/k 2X1 + 5X2 <= 15 dks leh0 esa cnyus ds fy;s Lysd 

pj s1 ds ckabZ vksj tkM+us ij] 

  2X1 + 5X2 + s1 = 15 

(2) js[kh; fuck/k 3X1 + 7X2 >= 18 dks leh0 esa cnyus ds fy;s ljIyl pj s2 

dks ckbZa vksj ?kVkus ij] 

  3X1 + 5X2 � s2 = 18 

mn~ns'; Qyu esa Lysd rFkk ljIyl pjksa ds Xkq.kkad 'kwU; fy;s tkrs gSaA tSls% 

 mn~ns'; Qyu  Z = 8X1 + 11X2 dks 

        Z = 8X1 + 11X2 + 0.s1 + 0.s2

fy[kk tk;sXk ftlls mn~ns'; Qyu esa budk ;ksxnku 'kwU; jgsA 

pj.k 2 

izR;sd leh0 fuck/k ds nkbZa vksj ds vpj dks /kukRed cuk;saA blds fy;s leh0 ds 

nksuks vksj (-1) dk Xkq.kk djsaA  

 tSls&  3X1 � 5X2 + s1 = -11 

   -3X1 + 5X2 �s1 = 11  fy[kk tk;sXkkA  

pj.k 3 

;fn fdlh pj ds fy;s v_.kkRed 'krZ u nh XbZ gks rks mls v_.kkRed cuk;saA  

tSls& X2 dks v_.kkRed cukus ds fy;s bls nks pjksa ds vUrj ds :i esa fy[ksa& 
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 X2 = X3 � X4 ;k X2* - X2** tgka X2* ≥0; X** ≥0 

pj.k 4 

 mn~ns'; Qyu dks vf/kdrefdj.k ds :i esa fy[ksaA 

 U;wure dhft;s% Z  = c1X1 + c2X2 + ............... + cnXn

 vf/kdre dhft;s%(-Z)  = -c1X1 � c2X2 - ................. � cnXn

ifjdyu fof/k 

1-½ Lysd pjksa dh lgk;rk ls vlfedkvksa dks lehdj.kksa esa cnyk tkrk gSA 

2-½ iznRr lwpuk dks ,d lkfj.kh esa j[krs gSa ftls flEiysDl rkfydk dgrs gSaA 

3-½ ,d izkjfEHkd csfld lEHkkO; gy dk irk yXkrs gSa vkSj vkXs dh izfØ;k 'kq: 

djrs gSaA 

4-½ bl gy dk ijh{k.k djrs gSa vkSj og ns[krs gSa fd ;g vuqdwyu gS ;k ughaA 

5-½ ;fn ;g gy vuqdwyre ugha gksrk rks la'kksf/kr rkfydk cukbZ tkrh gSA blds 

fy;s vUrXZeu pj ;k izos'k djus okys pj o cfgXZeu ;k ckgj tkus okys pj 

fuf”pr  djrs gSa ftlls fd vXyk gy fudkyk tk ldsA 

6-½ bl gy dk ijh{k.k djrs gSa vkSj ;g ns[krs gSa fd ;g vuqdwyre gS ;k ughaA 

nks pjksa ds fy;s flEiysDl rkfydk dk [kkdk 

ekuk mn~ns'; Qyu] vf/kdre fdj.k  Z = c1X1 + c2X2 + 0.s1 + 0.s2

 nks fuckZ/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 ds fu.kkZ;d pjksa] Lysd pjksa rFkk 

ljIyl pjksa ds Xkqq.kkad  A 

2-½ CB LrEHk ;k mn~ns'; iafDr& mn~ns'; Qyu esa mu pjksa ds Xkqq.kkad   tks 

rRled vkO;wg cukrs gSaA 

3-½ vk/kkj LrEHk& blesa os csfld pj fy[ks tkrs gSa ftuds Xkqq.kkad   LrEHk CB esa 

fy[ks gSaA pjksa dk Øe rRled vkO;wg esa 1 ds lkeus gksrk gSA 

4-½ ckWMh vkO;wg& fuck/kksa ds ckabZ vksj ds pjksa ds Xkq.kkadks }kjk curh gS tks ,d 

vkO;wg esa ugha gSaA 

5-½ rRled vkO;wg& csfld pjksa ds Xkq.kkadksa ls fufeZr vkO;wgA 

6-½ XB LrEHk ;k ek=k LrEHk& vk/kkj LrEHk esa vk;s pjksa dk ukeA 

7-½ lfn'k iafDr& ckWMh vkO;wg rFkk rRled vkO;wg esa vk, pjksa ds laXkr lfn'kA 

8-½ b.MsDl iafDr& ;k 'kq) ewY;kadu iafDr ;k Cj iafDr 

          Cj = Cj � Zj = Cj � CB
|
Xj

=  Cj � CB vkSj Xj dk vkUrfjd Xkq.kuQy csfld pjksa ds fy;s Cj = 

0] lnSo Cj ds vk/kkj ij vuqdwre gy dk ijh{k.k fd;k tkrk gSA 

a) ;fn lHkh Cj ≤0] gy vuqdwyre gSA 

;fn dksbZ Hkh Cj > 0 ugha gS] ijUrq dqN 'kwU; gSa rc vU; 

vuqdwyre gy fo|eku gSA 

;fn lHkh Cj < 0 rc gy vf}rh; vuqdwyre gy gSA 

b) ;fn Cj > 0 dqN j ds fy;s rc gy vuqdwyre ugha gSA vr% vkXs 

iqujko`fRr dh tk;sXhA 

c) ;fn Cj ds vf/kdre lEHko eku ds laXkr LRkEHk Xj ds lHkh vo;o 

_.kkRed ;k 'kwU; rks gy vlfer gSA 
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9-½ dh LrEHk& og LrEHk ftlesa /kukRed Cj vf/kdre gS blds laXr lfn'k Xj 

izos'k djrk gS ftls Åij dh vksj rhj ds (↑) dk fu'kku yXkdj O;Dr djrs 

gSaA 

10-½ b.MsDl LrEHk& ;k vuqikr LrEHkA bl LrEHk esa vuqikr Kkr fd;k tkrk gSA 

tgka 

igyh iafDr ds fy;s vuqikr = b1/ laXkr dh LrEHk dk eku 

nwljh iafDr ds fy;s vuqikr = b2/ laXkr dh LrEHk dk eku 

11-½ dh iafDr ;k ik;oV iafDr& og iafDr ftlesa v_.kkRed vuqikr lcls de gSA 

(↓) ls O;Dr fd;k tk;sXkkA 

12-½ dh QSDVj ;k dh vo;o& og vo;o tks dh dkWye rFkk dh iafDr ds dVku 

fcUnq ij fLFkr gS eq[; iafDr ds u;s eku fy[kus ds fy;s bl la[;k dks 1 esa 

ifjofrZr dj fy;k tkrk gSA 

mnkgj.k  

 fuEufyf[kr js[kh; izdeu leL;k dks flEiysDl fof/k ls gy dhft;s 

 vf/kdre dhft;s  MaXimise  Z = 4X1 + 5X2

     2X1 + 3X2 ≤ 24 

     2X1 + X2 ≤ 16 

 rFkk    X1 + X2 ≥ 0  

 gy& js[kh; izdeu leL;k dk ekud :i 

 vf/kdre dhft;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 vuqdwyre ugha gSA ;gka C2 vf/kdre gS] vr% osDVj X2 izos'k 

djsXkkA 

vr% vuqikr LrEHk esa vuqikr Kkr djsaA vuqikr S1 ds laXr U;wure gS vr% osDVj S1 

ckgj gksXkA dh vo;o 3 gS] ubZ iafDr cukus ds fy;s fuEu fØ;k viuk;saA 

 

rkfydk ¼1½ esa igyh iafDr ds izR;sd vo;o dks 3 ls HkkX nsus ij ^^dh iafDr** ds 

vo;o gksaxss% 
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nwljh iafDr ds vo;o gksaXksa% 

 

 

pawfd C1>0 gS vr% gy X1=0, s1=0, X2=8, s2=8 vuqdwyre gy ugha gS vFkkZr 

mn~ns'; Qyu ds ekus esa vkSj lq/kkj fd;k tk ldrk gSA 

pwafd C1 vf/kdre gS vr%^ X1 izos'k djus okyk osDVj gksXkkA 

pwafd vuqikr s2 ds laXr U;wure gS vr% ckgj tkus okyk osDVj s2 gksXkA ^^dh** vo;o 

4/3 gksXkkA 

iqu% la'kksf/kr lkfj.kh dh nwljh iafDr fuEu izdkj gksXkhA 



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

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

 

igyh iafDr fuEu izdkj gksXkh 

flEiysDl ¼la'kksf/kr½ rkfydk ¼3½ 

orZeku gy X1 =6, X2 = 4, s1 = 0, s2 = 0 

 Z = 4X1 + 5X2 + 0 + 0 = 24 + 20 = 44 

pwafd dksbZ Hkh C1 /kukRed ugha gS] vr% orZeku gy vuqdwyre gSA vFkkZr X1 = 6, X2

= 4, Z vf/kdre = 44 

10-9 js[kh; izksXkzkfeaXk leL;k dk }Sr 

izR;sd js[kh; izØeu leL;k ls lEcfU/kr ,d nwljh js[kh; izØeu leL;k gksrh gSA 

ftls igyh leL;k dk }Sr dgrs gSaA bl leL;k esa igyh leL;k dks izkFkfed ;k 

izkbey dgrs gSaA fdlh }Sr dk }Sr Lo;a esa izkbey gksXkA izkFkfed }Sr ds tksM+s esa 

fdlh dks Hkh izkFkfed ekuk tk ldrk gS] QyLo:i nwljh }Sr gksXkhA 

izkFkfed }Sr tksM+s ds nks egRoiw.kZ :i gSa& 
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1-½ lefer (Symmetric) 

2-½ vlefer (Unsymmetric) 

izkFkfed }Sr tksM+s dks lefer :i esa dgk tkrk gS ;fn lHkh pj v_.kkRed gSa 

rFkk lHkh fuck/k vlfedk,a gSaA ¼ <= vf/kdredj.k dh fLFkr esa rFkk >= U;wure 

fdj.k dh fLFkr esa ½ ijUrq izkpyksa aij, bi, cj ds fpUg LoSfPNd gSaA vU;Fkk bls 

vlefer :i esa dgk tkrk gSA 

nwljs oXhZdj.k ds vuqlkj izkFkfed nks izdkj ds gksrs gSa& 

1-½ fefJr izkFkfed :i& ;fn fdlh izkFkfed fuck/kksa es lehdj.k vkSj vlfedkvksa 

¼fdlh Hkh fn'kk esa½ dk feJ.k gks] v_.kkRed rFkk vfu;fU=r pj gks] rc bls 

fefJr izkFkfed :i dk dgk tkrk gSA 

2-½ ekud izkFkfed :i& ;fn lHkh fuck/kksa dk ,d izdkj dk fpUg gks] rks og 

ekud izkFkfed :i dk dgk tkrk gSA 

10-9-1 fdlh izkFkfed dk }Sr cukuk 

fu;e 

1-½ feys tqys izfrcU/kksa dks ,d fn'kk esa cnysa] vf/kdre eku Kkr djus dh fLFkfr 

esa ¼NksVk ;k cjkcj <=½ ds :i esa rFkk U;wure eku Kkr djus dh fLFkfr esa 

¼cM+k ;k cjkcj >=½ ds :i esa j[ksaA 

2-½ vlefer :i dks lefer :i esa cnysaA ;fn dksbZ fuck/k lehdj.k ds :i esa gS 

rks mls nks vlfedkvksa ds :i esa O;Dr fd;k tkrk ldrk gSA 

;fn dksbZ nks pj fpUg esa vfu;fU=r gSa rks mls nks /kukRed pjksa ds vUrj ds :i esa 

O;Dr fd;k tk ldrk gSA 

3-½ pj n vkSj izfrcU/k m gksa rks 

vf/kdre dhft;s Z = c1X1 + c2X2 + ...... cnXn

tcfd  a11X1 + a12X2 + ........... + a1nXn ≤ b1

  a21X1 + a22X2 + ........... a2nXn ≤ b2

  .................... 
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  am1X1 + am2X2 + ............. + amnxzn ≤ bm

  rFkk X1, X2 ......... Xn ≥ 0 

bldk }Sr cukus ds fy;s 

1-½ izR;sd izkFkfed fuckZ/k ds fy;s ,d }Sr pj ifjHkkf"kr 

vFkkZr m izkFkfed fuck/k &> m }Sr pj 

izR;sd }Sr pj dks W1, W2 ........., Wm ls O;Dr dhft;sA  

2-½ vpj in rFkk mn~ns'; Qyu ds Xqq.kkad  ks dks ijLij cnfy;s 

vFkkZr n izkFkfed pj &> n }Sr fuck/k 

 a11 a12 ........... a1n

xq.kakd dk vkO;wg A a21 a22 ........... a2n  dk Transpose A1
T 

Kkr dhft;s 

  .................................... 

  am1 am2 .......... amn m X n 

  

  a11 a21 ........... am1

   A
T
 a12 a22 ........... am2  

  .................................... 

  a1n a2n .......... amn n X m 

bl izdkj izkFkfed fuck/kksa ds nka;h vksj ds vpj }Sr ds mn~ns'; Qyu ds Xkq.kkad  gksaXks 

rFkk izkFkfed mn~ns'; Qyu esa pjksa ds Xkqq.kkad }Sr ds fuck/kksa ds nka;h vksj ds vpj 

gksaXksA 

4-½ fuck/kksa dh fn'kk cnys ¼vFkkZr ;fn izkFkfed esa fpUg ≥ gS rks }Sr esa ≤ gksXkk 

rFkk ;fn izkFkfed esa fpUg ≤ gS rks }Sr esa ≥ gksXkkA 

5-½ vuqdwyre dh fn'kk cnysa ¼vf/kdre ds fy;s U;wure rFkk U;wure ds fy;s 

vf/kdre½ 

bl izdkj }Sr fuEu izdkj dk gksXkk 
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U;wure dhft;s  ZD = b1w1 + b2w2 + ........ + bmwm

   a11w1 + a21w2 + .......... + am1wm ≥ c1

   a12w1 + a22w2 + .......... am2wm ≥ c2

   a1nw1 + a2nw2 + ......... + amnwm ≥ cn

   w1, w2 ........, wm ≥ 0 

rFkk vkO;wg ladsru esa 

;fn izkFkfed] vf/kdre dhft;s X= cX 

tcfd  AX ≤ B 

rFkk  X ≥ 0 

rc }Sr% U;wure dhft;s ZD = B
T
w 

tcfd   A
T
w ≥ C

T 

rFkk   w ≥ 0 

10-10 jSf[kd izksXkzkfeaXk ds ykHk 

1-½ lhfer ,oa miyC/k lalk/kuksa dk vuqdwyre iz;ksx djus esa ;g izk;kstu lgk;d 

gSA 

2-½ fdlh mRiknd ds fy;s bl izk;kstu d }kjk ;g fu.kZ; ysuk lqfo/kktud gks 

tkrk gS fd og vius mRiknuksa essa fdl izdkj lk/kuksa dk p;u djs rFkk 

loksZRre <aXk ls fdl izdkj forj.k djs fd vuqdwyre ykHk izkIr gksA 

3-½ rduhd izcU/ku ds vUrXZr fdlh Hkh fØ;kfof/k vFkok dk;Z djus ds ,d ls 

vf/kd fodYiksa dks  pquus esa lgk;rk feyrh gSA 

4-½ ;g vFkZO;oLFkk dh leL;kvksa ds lEHko rFkk O;ogkfjd gy izLrqr djrh gSA 

5-½ ;g fo'ys"k.k Xkf.kr dk foLr`r djrk gS ftlds dkj.k mRiknu fu.kZ;ksa esa 

vf/kd ;FkkFkZrk vk tkrh gSA 

6-½ ;g rduhd ;krk;kr ykxr] vkgkj dh ykxr rFkk O;olkf;d tXkr esa vusd 

oLrqvksa dh mRiknu ykxr dks  U;wure djus esa iz;qDr dh tkrh gSA 
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10-11 js[kh; izksXkzkfeaXk dh lhek,a 

• js[kh; izksXkzkfeaXk rduhd ds vUrXZr pjksa esa js[kh; lEcU/k dh dYiuk dh tkrh 

gS tcfd O;ogkj esa ,slk dksbZ lEcU/k ugha ik;k tkrk vfirq vjs[kh; lEcU/k 

izk;% ns[kus dks feyrk gSA 

• os leL;k,a ftuesa pj ;ksT; ugha gS] mudk gy rduhd ls ugha fd;k tk 

ldrkA 

• bl rduhd dh ladYiuk ßizfrQy fujUrj izkIr gksrk jgrk gSÞ ;FkkFkZokph ugha 

gSA 

• ;g Hkh ns[kk Xk;k gS bl rduhd ls izkIr gy QeZ vFkok dEiuh ds fy; mfpr 

ugha gksA 

10-12 lkjka'k 

jSf[kd izksXkzkfeaXk vuqdwyre ifj.kke izkIr djus ds fy;s ,d Xf.krh; fof/k gSA ;g ml 

rduhd dks dgrs gSa tks fd mRiknu esa fu.kZ;kRed leL;kvksa dk loksZRre gy Kkr 

djus esa iz;qDr gksrs gSaA bl fof/k dks miyC/k lhfer lk/kuksa ds ijLij izfrLi/khZ 

fØ;kdykiksa esa vuqdwyre izdkj ls vkoaVu djus ds fy;s iz;qDr fd;k tkrk gSA tgka 

lHkh pjksa ds chp js[kh; lEcU/kksa ds lehdj.kksa vFkok vlfedkvksa ds }kjk n'kkZ;k tkrk 

gSA 

fdlh fu.kZ;kkRed leL;k dks js[kh; izksXkzkfeaXk ds ekWMy esa izLrqr djus ds fy;s 

fu.kkZ;d pjksa dks fpfUgr djuk] mn~ns'; Qyu dks ?kksf"kr djuk] fuck/kksa dks ifjHkkf"kr 

djuk] pjksa dk v_.kkRed eku gksuk vkfn pj.kksa dks  viukdj js[kh; ekWMy ds :i 

esa iznf'kZr fd;k tk ldrk gSA ;g Xf.krh; fof/k dqN lhekvksa vFkok izfrcU/kksa tSls 

js[kh;] v_.kkRed] ;ksxkRedrk] foHkkT;rk dh 'krksZa dh ekU;rk ij vk/kkfjr gSA 

jSf[kd izksXkzkfeaXk dks XkzkQh; fof/k ,oa flEiysDl fof/k ls gy fd;k tk ldrk gSA gj 

js[kh; izksXkzkfeaXk dks ,d nwljh js[kh; izØeu leL;k gksrh gS ftls igyh leL;k dk }Sr 

dgrs gSaA 
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10-13 'kCnkoyh 

1-½ fu.kZ; pj& lhfer lk/kuksa ds vUrXZr oLrqvksa dh ek=k dks pjksa }kjk O;Dr 

fd;k tkrk gSA 

2-½ mn~ns'; Qyu& iz;qDr pjksa esa js[kh; Qyu ftldk vf/kdredj.k rFkk 

fuEurhdj.k fd;k tkrk gSA 

3-½ fuckZ/k& vuqdwyre gy fudkyus ds fy;s tks lhek,a fu/kkZfjr dh tkrh gSA 

4-½ js[kh; ,oa v&_.kkRed 'krZ& mn~ns'; Qyu rFkk fuck/k lHkh fu.kZ; pj ds 

js[kh; Qyu gS vkSj ;g fu.kZ; pj _.kkRed ugha gksus pkfg;sA 

5-½ lEHkkO; gy& pjksa ds ,sls ekuksa dk leqPp; tks fn;s gq, js[kh; izfrcU/kksa ds 

lkFk lkFk v_.kkRed izfrcU/kksa dks Hkh lUrq"V djrk gS] leL;k dk lEHkkO; 

gy dgykrk gSA 

6-½ vuqdwyre gy& og lEHkkO; gy tks fn;s gq, mn~ns'; Qyu dk vf/kdre ;k 

U;wure eku gksA 

fVIi.kh& 

 js[kh; izØeu leL;k dks gy djus esa izk;% fuEufyf[kr fLFkfr;ka gks ldrh gSa& 

1-½ leL;k dk dksbZ lEHkkO; gy u gksA 

2-½ leL;k ds vusd gy gksA 

3-½ leL;k dk lEHkkO; gy vlfe ;k vifjc) gksA 

10-14 vH;kl iz'uksa ds mRrj 

1-½ js[kh; izksXkzkfeaXk dh izeq[k fo'ks"krk,a D;k gSa \ 

2-½ js[kh; izksXkzkfeaXk dk izfriknu loZizFke fdlus fd;k \ 

3-½ js[kh; izksXkzkfeaXk dk fodkl djus dk Js; fdl vFkZ'kkL=h dks tkrk gS \ 

4-½ js[kh; izksXkzkfeaXk 'kCn dk D;k rkRi;Z gS \ 

5-½ js[kh; izksXkzkfeaXk dks gy djus dh dkSu lh fof/k;ka gSa \ 

6-½ flEiysDl fof/k dk vkfo"dkj fdlus fd;k \ 

7-½ js[kh; izksXkzkfeaXk leL;k ls lEcfU/kr nwljh js[kh; izksXkzkfeaXk leL;k dks D;k 

dgrs gSa \ 
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mRrj & 

1-½ (a) fu.kZ; pj (b) mn~ns'; Qyu (c) fuck/k (d) oSdfYid lek/ku 

(e) js[kh; ,oa v_.kkRed 'krZ  (f) ;ksxkRedrk (g) foHkkT;rk 

(h) fu/kkZfjr 

2-½ ,y- ch- dkUVjksfop 

3-½ th- ch- MkUVflXk 

4-½ js[kh; 'kCn dk rkRi;Z& nks ;k nks ls vf/kd pjksa ds e/; js[kh; lEcU/k 

izØeu dk vFkZ& fdlh leL;k dk vuqdwyre gy fdlh O;oLFkk ds vUrXZr 

fd;k X;k gS ftldh ,d fuf”pr  ;kstuk gS rFkk Xf.krh; rduhd ij vk/kkfjr 

gSA 

5-½ XkzkQh; fof/k ,oa flEiysDl fof/k 

6-½ tktZ ch- MkUVflXk 

7-½ }Sr 

10-15 lanHkZ XkzUFk 

• ,l0 ,e0 'kqDyk ,oa lgk;% ¼2004½  ifj.kkRed i)fr;ka] lkfgR; 

Hkou ifCyds'kUl] vkXjk 

• ,p0 ,l0 vXkzoky % ¼1978½  "A Mathematical Approval to 

Economic Theroy", LaXmi Narayan Agrawal, Agra 

• ih0 ,y0 esgrk % ¼2007½ Managerial Economics, "Analysis, 

Problems & Cases", Sultan Chand & Sons, New Delhi 
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10-17 fucU/kkRed iz'u 

1-½ jSf[kd izksXkzkfeaXk ds XkzkQ dh fof/k dks ,d ljy la[;kRed mnkgj.k dh 

lgk;rk ls gy dhft;sA 

2-½ js[kh; izksXkzkfeaXk dh mRifRr ,oa fodkl ij laf{kIr fVIi.kh fyf[k;sA 

3-½ fuEufyf[kr dh ifjHkk"kk fyf[k;s& 

1-½ Lysd rFkk ljIyl pj 

2-½ csfld gy rFkk csfld lEHkkO; gy 

4-½ flEiysDl fof/k fdls dgrs gSa \ bls gy djus dh izfØ;k dks fy[kksA 

5-½ mn~ns'; Qyu z = 3X + 5y dks fuEufyf[kr vojks/kksa ds fy;s vf/kdre 

dhft;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 

 



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

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

11-1 izLrkouk 

fiNyh bdkb;ksa esa vius jSf[kd izksXkzkfeaXk ,oa vkXr&fuXZr fo”ys’k.k ds ek/;e ls ;g 

Kkr fd;k fd vius lhfer o fuf”pr lk/kuksa ls vf/kdre ykHk dSls vftZr fd;k 

tkrk gS ,oa vFkZO;oLFkk ds fofHkUu m|ksXksa dh ijLij fuHkZjrk dh ekU;rk dks 

vkXr&fuXkZr ds lEcU/k ds :Ik esa mn; gksrh gSA 

izLrqr bdkbZ esa vuqdwyre lehdj.kksa ls ek/;e ls ml loksZre fØ;k dk fu/kkZj.k djus 

dk iz;kl fd;k tk;sXk ftlls okafNr mís”; dh izkfIr gks ldsA 

vodyuksa ds ek/;e ls ,sls dbZ vuqdwyre leL;kvksa dks gy djus dk ,d iz;kl 

fd;k tk;sXkA fofHkuu vuqdwyre rduhdksa dk voyksdu djds ,slh leL;kvksa dk gy 

fudkyk tk;sXk ftlls mRiknu ,oa miHkksDrk ds mís”; dh iwfrZ gks ldsaaA 

11-2 mn~ns“; 

izLrqr bdkbZ ds v/;;u ds ckn ge ;g tku ldsaxss fd& 

1& vuqdwyre lehdj.k D;k gksrs gSA 

2& fofHkUu vuqdwyre rduhd ftuds lgk;rk ls vkfFkZd leL;kvksa dks 

gy fd;k tk ldrk gSA 

3& vodyuksa dk vuqdwyre leL;kvksa esa iz;ksxA 

4& vf/kdredj.k ,oa U;wurEkhdj.k tSls vkfFkZd leL;kvksa ds fy;s 

vuqdwyre lehdj.k dk iz;ksXkA 

11-3 eq[; HkkXk 

vkn”kZoknh vkfFkZd fu.kZ; fo”ys’k.k mu fØ;kvksa dks fu/kkZfj.k djrk gS tks ,d okafNr 

mís”; dks loksZRre <aXk ls izkIr dj ldsA bldk rkRi;Z gS fd ,slh fØ;k tks ,d 

mís”; Qyu ¼vf/kdre ;k U;wure½ dks vuqdwyre dj ldsaA mnkgj.k ds fy;s ,d 

dher&mRiknu leL;k esa] ge ml mRiknu Lrj dks fu/kkZfjr djuk pkgsaXks tgk¡ ykHk 

vf/kdre gksaA ,d mRiknu leL;k esa vkXkrksa ds mu la;ksxksa dks Kkr djuk gksrk gS tks 

mRiknu ds ,d fn;s gq, Lrj dks U;wure ykxr esa mRikfnr dj ldsaA ,d iw¡th ctV 

leL;k esa fuos”k ds “kq) orZeku Ekku dks vf/kdre djus okys izkstsDV dk pquko fd;k 

tk ldsaA vuqdwyre leL;kvksa dks gy djus ds fofHkUu rduhdsa iz;qDr dh tkrh gSA 
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vuqdwyre rduhd ,d egRoiw.kZ midj.k gS tks ,d m|eh ds lk/kuksa dks dq”kyre 

rjhdksa ls iz;qDr djds ykHk ,oa /ku dks vf/kdre djrk gSA 

leL;k dk ewy :Ik mu oSdfYid lk/kuksa dks fpfUgr djuk gS ftlls] fuck/kkas dks /;ku 

esa j[krs gq;s],d fn;s gq;s mís”; Qyu dks izkIr fd;k tk lds vkSj fQj mu lk?kuksa esa 

ls ml oSdfYid dks p;u djuk ftlls fd mís”; dh izkfIr lcls dq”kyre rjhds ls 

gks lds]  

Xkf.krh; :Ik esa bl leL;k dks fuEufyf[kr :Ik ls izLrqr fd;k tk ldrk gSA 

vuqdqyre dhft;s ¼optimize½ y = f (X1, X2, �� Xn)      ---------(A)

Subject to bj ( X1, X2, ���Xn) 








≥

≤
bj �..j = 1, 2, �. M   ------(B) 

lehŒ ¼A½ mís”; Qyu gS tcfd lehŒ ¼B½ fuck/kksa ds lsV dks O;Dr djrk gSA 

leL;k dh izÑfr dks ns[krs gq;s] vuqdwyre dk rkRi;Z mís”;@Qyu dks vf/kdre 

djuk ;k U;wure djus ls gksrk gSA lehŒ ¼B½ esa fpUg bl ckr dks bafXkr djrs gS fd 

gj fuck/k lfedk vFkok vlfedk ds lEcU/k dk :Ik ys ldrk gSA 

11-3-1 vuqdwyre djus esa tfVy ?kVd &  

cgqr lkjs ,sls ?kVd gksrs gS tks vuqdwyre leL;kvksa dks tfVy cuk nsrs gSa vkSj gy 

djus esa eqf”dy iSnk djrs gSA ,slk gh ,d tfVy ?kVd gS leL;k esa cgq fu.kkZ;d pj 

dk fo|eku gksukA ,d mRiknd QeZ ds fy;s ykHk vf/kdre mRiknu dk fu/kkZfj.k 

ljy <aXk ls fd;k tk ldrk gSA ijUrq ,d cM+h QeZ vDlj cM+h rknkn esa fofHkUu 

mRiknksa dks mRikn djrh gSA Qy Lo:Ik ds fy;s ,slh QeZ dk ykHk vf/kdredj.k 

leL;k gj mRiknu ds fy;s vla[; mRiknd fu.kZ;ksa dh t:jr gksrh gSa A 

nwljk ?kVd tks ,slh leL;k dks gy djus esa eqf”dy iSnk djrh gS oks gS & fu.kkZ;d 

pj ,oa lEcfU/kr urhtksa ds chp tfVy izÑfr dk lEcU/kA mnkgj.k ds fy;s & yksd 

uhfr fu.kZ;ksa esa ;s fu/kkZj.k djuk vR;Ur dfBu gks tkrk gS fd ,d fn;s gq;s O;; vkSj 

cM+h gq;h vk;] jkstXkkj vkSj mRikndrk ykHk ds chp lEcU/k dSls fu/kkZj.k fd;k tk;A 

pjksa ds chp dksbZ ljy lEcU/k ugha fo|eku gksrkA 
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rhljk tfVy ?kVd gS fu.kkZ;d pj eas ,d ;k ,d ls vf/kd tfVy fuck/kksa dk 

fo|eku gksukA mnkgj.krk oLrqrk gj laXBu esa ,sls lhehr lk/ku® ds fuck/k gksrs gS tks 

fu/kkZ;d pj ij Fkksis tkrs gS TkSLks iw¡th] vkfn ftu ij mudk o“k gksrk gSA bu fuck/kksa 

dks fu.kkZ;d leL;k esa lekfgr djuk pkfg;s ugh arks vuqdwyre rduhd ,slk gy 

izLrqr djsXk tks O;kogkfjd n`f’V ls vLohÑfr gksXkkA 

vU; tfVy ?kVd gS vfuf”prrk dk gksukA izLrqr v/;;u esa ge fu.kZ; djus ds 

fo”ys’k.k dks fuf”prrk rd gh lhfer djsxsassA 

11-3-2 fuckZ/k ,oa vck/k vuqdwyre 

vck/k vuqdwyre rduhd ds vUrXZr leL;k ds fu.kkZ;d pjksa esa dksbZ Hkh izfrcU/k ugha 

j[kk tkrk vkSj vodyu ds ek/;e ls mldk fo”ys’k.k fd;k tkrk gSA nwljk vR;Ur 

ljy :Ik ftlls fd vuqdwyre leL;k dk fuokj.k fd;k tk ldrk gS] oks gS leL;k 

ds izfrcU/kksa dks cjkcjh vFkok lfedk lecU/k }kjk Li’V djukA 

fuckZ/k vuqdwyre leL;k dks ysXjsUkft;u Xkq.kd ¼ lagrangian Mulliplier½ }kjk 

Kkr fd;k tk ldrk gSA vDlj gkykafd] vkfFkZd fu.kZ; pjksa esa fuck/k ,d vlfedk 

lEcU/k dk :Ik ys ysrs gSaA 

jSf[kd izk;kstu leL;k mRiknu esa fu.kZ;kRed leL;kvksa dk loksZRre gy djus esa 

iz;qDr gksrh gS blds vUrXZr] nksuksa gh mís”; ,oa fuck/k lEcU/kksa dks fu.kZ; psjksa ds 

js[kh; lEcU/k }kjk fd;k tkrk gSA blds vykok f}?kkrh izk;kstu leL;k Hkh gksrh gS 

tgk¡ mís”; Qyu fu.kZ; pjksa dk f}?kkrh :Ik ys ysrh gSA 

11-4 vodyu 

,d ykHk vf/kdre mnkgj.k esa lhekUr fo”ys’k.k /kkj.kk ;g Li’V djrk gS fd mís”; 

vkSj fu.kZ; pjksa ds lEcU/k dks lkj.kh ;k js[kk fp= ds }kjk O;Dr fd;k tk ldrk gSA 

;g /kkj.kk rc tfVy gks tkrh gS tc dbZ fu.kkZ;d pj gksrs gS ;k fQj fu.kZ; pj ,oa 

mís”; Qyu ds e/; lEcU/k dks chtXf.krh; :Ik esa O;Dr fd;k tkrk gS] vodyu ds= 

egRoiw.kZ :iksa dks leL;k ds vuqdwyre gyksa dks Kkr djus ds fy;s fd;k tk ldrk 

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 dks vuqdwyre djuk ftls chtXf.krh; :I esa 

fu.kkZ;d pj X ds  Qyu ds :I esa O;Dr fd;k tk ldrk gSA 

Y = f (X) 

lhekUr ykHk & mRiknu dh ,d vfrfjDr bdkbZ esa ifjorZu djus ls ykHk esa gksus okyk 

ifjorZu lhekUr ykHk gksrk gSA lkekU; :Ik esa fdlh pj Y ds lhekUr eku dks tks 

vU; pj X dk Qyu gSA mls X bdkbZ esa ,d bdkbZ ifjorZu djus ij Y esa gksus 

okys ifjorZu ds }kjk ifjHkkf’kr fd;k tk ldrk gSA 

Y, (My) ds lhekUr eku dks Y, (∆ y) esa gksus okys ifjorZu ds }kjk fudkyk tk 

ldrk gSA tks X, (∆ X) esa fn;s Xk;s ifjorZu ds QyLo:Ik gksrk gSA  

My = ∆ y / ∆ X 

bl fn;s Xk;s O;DrRo dh Xk.kuk djus ij X ds ifjorZu ds vkdkj ds ifjorZu ij 

fuHkZj djrs gq, Y ds lhekUr eku ds fofHkUu eku  izkIr gksrs gSA 

;fn ∆ X ,d lrr pj tks fofHkUu fractional  eku ys ldrk gS] rks My dh X.kuk 

djrs le; ge ;g eku ldrs gS fd ∆ X “kwU; rd tk ldrk gSA voËkkj.kk esa bl 

foPkkj dks vodyu dgk tkrk gSA 

Qyu dk igyk vodyt dks ifjHkkf’kr djrs gq;s ∆y / ∆X ds vuqikr dks lhfer 

djuk gS tSls ∆X “kwU; dh vksj c<rk gSA 

dy / dX = limit ∆y / ∆X  

∆X → 0 

XkzkQhdh; fofËk ls fdlh Hkh Qyu dk igyk vodyu ml fn;s Xk;s oØ ds <ky ds 

}kjk O;Dr fd;k tk ldrk gSA eku yhft;s] ge fcUnq Xo ij Y = f (X) dk 

vodyu fudkyuk pkgrs gSA dy / dX tangent js[kk CD dh <ky dks ekirh gSA 
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mnkgj.k ds fy;s ];fn Y dh lhekUr eki dh Xk.kuk ,d lw{e varjky Xo ls X1 ls 

dh tk; rks js[kk C ls B dh <ky cjkcj gksXkh & 

M�y = ∆ y / ∆ X 

 = Y1 � Y0 / X1 � X0

;g ECD tangent js[kk dh <ky dks O;Dr djus dh ,d csgrj Xk.kuk djrh gSA vr% 

ge ns[krs gS fd ∆ X dk eku ftruk de gksXkk] oØ dh <ky dk vf/kd csgrj 

izLrqrhdj.k gks ldsXkkA tc ∆ X → 0 gS rks C fcUnq ij Y = f (X) oØ dk <ky 

irk fd;k tk ldrk gSA 
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11-5 vodyu dh izfØ;k 

vodyu dh izfØ;k & vFkkZr Qyu ds vodyu dks Kkr djuk ∆ Y/∆ X ds vuqikr 

ds lhfer eku dks fu/kkZfjr djus esa fufgr gSA ,d Qyu ds vodyu dks Kkr djus 

ds fy;s] cht Xf.kr izfØ;k ds ek/;e ls bldks izkIr dj ldrs gSA bl izfØ;k ds 

fof”kf’V fu;eksa dks uhps izLrqr fd;k tk jgk gSA 

eku yhft;s ykHk dks mRiknu ek=k ds Qyu  esa O;Dr dj ldrs gSaA 

π = -40 + 140Q � 10Q
2   

------ 1 

dπ/dQ dks Kkr djus ds fy;s loZizFke lhekUr ykHk ∆π/∆Q dks Kkr djsxsas tSls∆Q → 0 

eku yhft;s ykHk dk u;k Lrj ¼π + ∆π½ ij O;Dr djus ij mRiknu 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 dks foLrkj djus ij vkSj fQj chtXf.kr }kjk gy djus 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 dks lehŒ 1 ls gVkus ij  

∆π = 140 ∆Q � 20Q ∆Q � 10 (∆Q)
2 
   

lhekUr ykHk vuqikr ∆π/∆Q cukus ij & 

∆π/∆Q=  [140∆Q -20Q∆Q- 10(∆Q½2]/ ∆Q 

= 140 � 20Q � 10 ∆Q   -------- 4 

lehŒ 4 dh lhek ysrs gq;s tSls tSls Q “kwU; dh vksj vXkzlj gksrk gS] ykHk Qyu dks 

vodyu ds :with esa bl izdkj 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 ds fdlh fuf”pr eku ij ykHk Qyu dk vodyu fudkyuk gks rks lehŒ 

5 dks bl eku ds fy;s O;k[;k dj ldrs gSA ;fn Q = 3 units ij ykHk Qyu dh 

<ky vFkkZr lhekUr ykHk fdruk gksXk rks Q = 3 dks lehŒ 5 esa izfrLFkkfir djus ij  

∂π/∂Q = 140 � 20 (3) = Rs 80 izfr bdkbZ 

11-5-1 vodyu ds fu;e  

lkekU; fu;eksa dh ,d J`a[kyk] mi;qZDr izfØ;k ls O;qRiUu fofHkUu izdkj ds Qyuksa dsk 

vodyu djus ds fy, fo|eku gS% 

fLFkj Qyu & fLFkj Qyu dks bl :i esa O;Dr dj ldrs gSA 

Y = a 

tgk¡ a fLFkjkad gS ¼vFkkZr Y, X ls LorU= gS½A fLFkj Qyu dk vodyu “kwU; ds 

cjkcj gksrk gS 

dy / dy = 0 

mnkgj.k ds fy;s] fLFkj Qyu % 

Y = 4  

d¨ xzkQ A esa fn[kk;k X;k gSA D;ksafd ;g fLFkj Qyu v{k dh lekUrj js[kk gS ftldh 

<ky “kwU; gSA vr% bldk vodyu ¼dy/dX½“kwU; ds cjkcj gSA 

 ?kkr Qyu & ?kkr  Qyu dk :ith gSA 

Y = aX
b

tgk¡ a & b fLFkjkad gSA ?kkr Qyu dk vodyu b Xkq.kk a gS Xkq.kk X ij ?kkr (b-1) 

dy / dy = b.a.X
b-1

mnkgj.k Y = 2X dks XkzkQ B esa izLrqr fd;k X;k gSA Qyu dh <ky ¾ 2 vkSj ;g X 

ds lHkh eku ds fy; fLFkj gSA Power Qyu dks ykXkw djus ij tgk¡ a = 2 & b = 1 

= dy / dy = 1.2.X
1-1

 = 2X
0 

= 2 
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;g /;ku nsus ;ksX; gS fd fdlh pj ij “kwU; ges”kk 0 ds cjkcj gksrh gSA 

vc eku yhft, Y = X
2 ¼fp= C½ 

Power Qyu fu;e dks ykxw djus ij ¼a = 1, b= 2½

dy / dX = 2. 1.X
2-1 

= 2 X 
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;g ns[kk tk ldrk gS fd vodyu _.kkRed gksrk gS tc X<O, O tc X = O vkSj 

?kukRed tc X > O 

Qyuksa dk ;ksxQy dk vodyu 

eku yhft, Y = f (X) nks ;g mlls vf/kd fHkUu Qyuksa ds tksM+ dks O;Dr djrh gSA 

f1 (X), f2 (X) 

Y = f1 (X) + f2 (X) 

Y dk vodyu X ds lkis{k esa Kkr djus ds fy;s gj Qyu dks vodyu djus ds 

i”pkr ifj.kke dks tksM+ nsuk gSA 

dy / dX = (df1 (X) / dX) + (df2 (X)/dX) 

bl ifj.kke dks dbZ fHkUu Qyuksa ds tksM+ ds vodyu dks Kkr djus ds iz;qDr fd;k 

tk ldrk gSA 

nks Qyuksa dk Xkq.ku dk vodyu  

eku yhft;s fd pj Y nks vyx vyx Qyuksa f1 (X) vkSj f2 (X) dk Xkq.ku gSA 

nks Qyuksa ds Xq.kuQy dk vodyu] izFke Qyu X f}rh; Qyu dk vodyu + 

f}rh; Qyu X izFke Qyu dk vodyu ds cjkcj gksrk gSA 

dy / dX = f1 (X), df2 (X) / dX + f2 (X), df1 (X) / dX 

mnkgj.k vodyu dhft;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 & 

nks Qyuksa ds HkkXQy dk vodyu fuEu izdkj O;Dr fd;k tk ldrk 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

mnkgj.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 dk Qyu gS] Y = f1 (Z) vkSj Z, X pj dk Qyu gS ,Z = f2

(X) rc Y dk vodyu X ds lkis{k esa fu/kkZfjr djus ds fy;s loZizFke dy / dz vkSj 

dz / dX Kkr djsa vkSj fQj nksuksa dks Xkq.ku djsaA 

dy / dX  = (dy / dX) . (dz / dX) 

  = (df1 (Z) / dz) . (df2 (X) / dX) 

mnkgj.k Y dk vodyu X ds lkis{k esa Kkr djsa 

tc Y =  10z � 2z
2
 � 3 

tgk¡ Z dk lEcU/k X ls bl izdkj ls gS 

Z = 2X
2
-1 

gy &  dy / dz = 10 � 4z 

 dy / dX = 4X 

rc dy /dX = (10-4z) . 4X 

X dks Z ds LFkku ds izfrLFkkfir djus 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/kdh; vFkZ”kkL= esa vf/kdre vc U;wure leL;kvksa ds iz;ksx vuqdwyre gyksa dks 

Kkr djus ds fy;s vodyuksa dk izk;% iz;ksx fd;k tkrk gSA 

11-6-1 vf/kdre dj.k leL;k  

lhekUr fo”ys’k.k ds vUrXkZr fdlh oØ ds vf/kdre fcUnq dks Kkr djus ds fy;s 

¼mnkgj.k ds fy;s vf/kdre ykHk½ ,d vko”;d “krZ ¼fdUrq  iwath;kZIr ugha½ “krZ ;g gS 

fd bl fcUnq ij oØ dh <ky “kwU; ds cjkcj gks blh “krZ dks vodyu ds ek/;e ls 

Hkh O;Dr fd;k tk ldrk gSA D;ksafd ,d Qyu dk vodyu fdlh fcUnq dh <ky ;k 

mldh lhekUr eku dks ekirk gS] Qyu Y = f (X) dh vf/kdre eku dks Kkr djus 

dh vko”;d “krZ ;g gS fd bl fcUnq ij dy/dX vodyu “kwU; ds cjkcj gksrk gSA 

bls fdlh vkSj chtXkf.kr Qyu ds vf/kdre vFkok U;wure fcUnq dks izkIr djus dh 

izFke Øe “krZ dgk tkrk gSA 

11-6-2 izFke Øe “krZ % ykHk vf/kdredj.k 

ykHk Qyu dks iz;ksx djrs gq;s 

π= - 40 + 140Q -+ 10Q
2

Qyu dk izFke vodyu “kwU; j[k dj fudkyus ij 

dπ/dQ = 140 � 20Q 

O = 140 = 20Q 

bl lehŒ dks ds fy;s gy djus ij bdkbZ izkIr gksrk gS tks ykHk vf/kdre mRiknu 

Lrj gSA 

;g ykHk vkSj izFke vodyu Qyu vuqdwyre gy gS fp= 4 esa ge ns[k ldrs gS fd 

ykHk vf/kdre ml fcUnq ij gksrk gS tgk¡ Qyu u c<+ jgk gS u ?kV jgk gSA nwljs 

“kCnksa esa] tgk¡ <ky ¼;k izFke vodyu½ “kwU; ds cjkcj gksrh gSA 
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11-6-3 f}rh; vodyu ,oa f}rh; Øe “krZ Qyu ds vodyu dks “kwU; ds cjkcj 

dj nsus ls vkSj izkIr lehŒ dks fu.kkZ;d pj ds eku dk gy fudkyus ls ;g lk{; 

ugha gks tkrk fd og fcUnq gh izkIr gksXkk ftl ij Qyu ,d vf/kdre ekus ysrk gSA 

,d U vkÑfr Qyu dh <ky fuEure fcUnq ij Hkh “kwU; ds cjkcj gksrh gS vkSj 

Qyu viuk U;wure eku bl fn;s ij fcUnq ij izkIr djrk gSA nwljs “kCnksa esa] 

vodyu dks “kwU; ij r; djuk Qyu vf/kdre eku fudkyus ds fy;s ,d 

vko”;d “krZ rks vo”; gS ij iawth i;kZIr ughaA nwljh “krZ] ftls f}rh; Øe “krZ fd 

izFke Øe “krZ ls izkIr fd;k Xk;k fcUnq] chtXf.krh; Qyu dk vf/kdre fcUnq gS 

vFkok U;wure fcUnqA 
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bl fLFkfr dks uhps fn;s fp= ds ek/;e ls le>k;k Xk;k gSA fp= 5 esa nksuksa fcUnq A

rFkk B ij Qyu dk <ky ¼izFke vodyu dy/dX½ “kwU; ds cjkdj gSA gkykafd flQZ 

fcUnq B ij gh Qyu viuk vf/kdre eku izkIr djrh gSA ge ;g ns[k ldrs gS fd 

Qyu Y = f (X) ds vf/kdre eku B ds iM+ksl esa lhekUr eku ¼vFkok <ky½ fujUrj 

?kVrk tk jgk gSA 

igys dy / dX ds fcUnq rd rks <ky ?kukRed gS vkSj i”pkr <ky +_.kkRed gks tkrh 

gS vr% gesa ;g vko”;d :with ls fu/kkZfjr dj ysuk pkfg;s fd <ky dh lhekUr eku 

¼<ky dh <ky½ ?kVrh jgh gSA ;g ns[kus ds fy;s fd lhekUr eku ?kV jgh gS ,d 

ijh{k.k fd;k tk ldrk gSA lhekUr eku dk vodyu fudkyuk vkSj fQj ;g tkap 

djuk fd Qyu ds fn;s Xk;s fcUnq ij ;g _.kkRed gS vFkok ughaA vljnkj  :ih ls] 

gesa vodyu dk vodyu fudkyus dks vko”;drk gksXkh vFkkZr Qyu dk f}rh; 

vodyu vkSj fQj ijh{k.k dSlk fd “kwU; ls de gS vFkok ughaA 

Qyu Y = f (X) dk f}rh; vodyu bl izdkj fy[kk tkrk gSA d
2
y / dX

2 ,d 

vf/kdre fcUnq rc izkIr gksrk gS tc f}rh; vodyu _.kkRed gksrk gS d2
y / dX

2 
<O 

mnkgj.k & Åij fn;s X;s ykHk vf/kdre dj.k mnkgj.k dks gh ysrs gq;s izFke vodyu 

ls gh f}rh; vodyu izkIr fd;k tkrk gSA 

dπ/dQ = 140 � 20Q 

d
2π/dQ

2
 = 0 + 1. (-20) � Q

1-1

= -20 

D;ksafd d2π/dQ
2
 = < 0] ge tkurs gS fd ykHk vf/kdre fcUnq izkIr gks Xk;k Qyu ds 

U;wure eku dks Kkr djus ds fy;s foijhr “krZ dks fy;k tkrk gS fp=  esa Y = f (X)

Qyu ds fy;s fcUnq A ¼U;wure eku½ ds iM+ksl esa lhekUr eku ¼<ky½ fujUrj c<+ jgk 

gSA izFke rks <ky ml fcUnq rd _.kkRed gS tgk¡ dy / dX = 0 vkSj mlds i”pkr 

<ky /kukRed gks tkrh gSA vr% ge ;g ijh{k.k djds ns[krs gS fd ;fn d
2
y / dX

2
y

fdlh fcUnq ij gS rks ;g U;wure fcUnq gSA 
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11-7 U;wurehdj.k leL;k 

fu.kZ; ysus dh fLFkfr;ksa esa] yo.k U;wurehdj.k Hkh ,d mís”; gksrk gSA ykHk 

vf/kdredj.k leL;kvksa dh Hkkafr vodyu dks bl lanHkZ ds vuqdwyre fcUnq dks Kkr 

djus ds fy;s Hkh iz;qDr fd;k tk ldrk gSA 

mnkgj.k & C = 15 � 040 Q + . 000080Q
2 

tgk¡ C = ykxr ,oa Q = mRiknu Lrj 

C dks Q ds lkis{k esa vodyu djus ij   

dc / dQ = -.040 + .000160Q 

bl vodyu dks O ds ykdj j[kus ij vkSj Q gy djus ij 

O = -.040 + .000160Q 

Q* = 250 

f}rh; vodyu fudkyus ij  
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D;ksafd f}rh; vodyu /kukRed gS] Q dk mRiknu Lrj ¾ 250 og ek=k gS tc 

vkSlr dqy ykxr U;wure gksXkhA 

Lkkjka”k :Ik esa] ge ns[krs gS fd fdlh Qyu dk vf/kdre ,oa U;wure eku Kkr djus 

ds fy;s mi;qZDr nks “krksZa dh vko”;drk gksrh gSA izFke Øe “krZ ml fcUnq dks fu/kkZfjr 

djrh gS tgk¡ vodyu dy / dX = 0A ,d ls vf/kd fcUnq gksus ij f}rh; Øe “krZ 

dks iz;qdr fd;k tkrk gS ftlls Qyus ds fn;s X;s fcUnqvks dk vf/kdre ;k U;wure 

eku fu/kkZfjr fd;k tk ldsaA f}rh; d
2
y/dX

2 vodyu ;g bafXr djrk gS fd fn;k 

X;k fcUInq Qyu dk vf/kdre ekuk gSA(d2
y / dX

2
 <O) vFkok U;wure eku (d

2
y / 

dX
2
 >O) 

11-7-1 vkaf”kd vodyu vkSj cgqpj vuqdwyre 

vc rd dk fo”ys’k.k pj Y dks ,d fu.kZ; pj X ds Qyu ds :with esa O;Dr fd;s 

tkus rd lhfer FkkA gkykafd vkerkSj ij vkfFkZd lEcU/kksa nks ;k mlls vf/kd fu.kZ; 

pjksa ij fuHkZj djrs gSA mnkgj.k ds fy;s ,d mRiknu Qyu fdlh QeZ] m|ksX vkfn ds 

fuXZr dks mls fufeZr djus okys vkXzks tSls iwath] Je] dPpk eky vkfn ls lEcfU/kr 

gksrk gSA vU; mnkgj.k gS ekax Qyu tks fdlh mrikn ;k lsok dh fcØh ;k foØ; 

vU; pjksa tSls dher] foKkiu LfkkukiUu oLrqvksa dh dhersa] vk; vkfn ls lEcfU/kr gksrs 

gSaA 

11-7-2 vkaf”kd vodyu 

eku yhft;s] vad vkfJr pj nks LorU= fu.kZ; pjksa (X1 & X2) dk Qyu gSA 

Y = f (X1, X2) 

X1 ;k X2 esa ifjorZu ds dkj.k esa gksus okus ifjorZu dh leh{kk dh tk;A X1 ds fn;s 

Xk;s ifjorZu ls ¼ ∆y/∆X½ ij gksus okys lhekUr izHkko dks nwj djus ds fy;s] X2 dks 

fLFkj eku fy;k tkrk gSA blh izdkj ls X2 esa ifjorZu ls Y ij X2 ds dkj.k lhekUr 

izHkko dks nwj djus ds fy;s ¼ ∆y/∆X2½ pj dks fLFkj eku fy;k tkrk gSA 

;fn vU; pjksa dks fLFkjkad ;k vpj ekudj fdlh ,d pj esa ifjorZu ds lhekUr izHkko 

dk eku y esa ifjorZu yk;sa] rks ;g Qyu dk vkaf”kd vodyu dgk tk;sXkkA 
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mnkgj.k ds fy;s ;fn Z = f (s, y ) gS 

Rkks ¼ i½ ;fn dks vpj ;k fLFkjkad ekudj Z dk vodyu X ds lkis{k fd;k tk rks 

vodyu dks  dz / dz fy[kk ikrk gS rFkk bls ßX ds lkis{k dk vkaf”kd vodyuÞ 

dgk tkrk gSA dks ßMsYVk Z okbZ MsYVk X i<+k ikrk gSAÞ 

;fn X dks vpj ;k fLFkjkad ekudj z dk vodyu y ds lkis{k fd;k tk;] rks 

vodyu dks dz / dy fy[kk tkrk gSA 

mnkgj.k & vkaf”kd vodyu fudkyus ds fy;s ge ykHk pj π dks nks mRiknksa ¼rsy 

vkSj XkSl½ Q1 vkSj Q2 dk Qyu ysrs gSA 

π = -60 + 140 Q1 + 10 Q2 � 10 Q2 � 10 Q1
2
 � Q2

2
 � 6 Q1 Q2

Q2 dks fLFkj ekudj dk vkaf”kd vodyu Q1 ds lkis{k esa  

dπ/dQ = 0 + 140 + 0 + 2. (-10). Q1 � 0 � 6Q2 

= 140 � 20 Q1 � 6Q2 

blh izdkj ls Q1 dks fLFkj ysrs gq;s] π dk vkf”kd vodyu Q2 ds lkis{k esa 

dπ/dQ2 = 0 + 0 + 100 � 0 + 2. (-8). Q2 � 6Q1 

= 100 � 16 Q2 � 6Q1

mnkgj.k Q = 3.0 P 
-.50

 A
.25

tgk¡ Q = csph Xk;h mriknu dh ek=k foØ; dhers A = foKkiu ij O;; 

Q dk vkaf”kd lUrqyu P ds lkis{k esa  

dQ / dp = 3.0A 
.25

 (-.50P
-50-1

) 

= - 1.5 P 
-1.50

 A
.25 

blh izdkj ls Q dk vkaf”kd vodyu A ds lkis{k esa 

dQ / dA =  3.0P 
-.50

 (.25A 
.25-1

) 

= .75 P 
-.50

 A 
-.75
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vkaf”kd vodyu dks nks ;k mlls vf/kd X pj okys vf/kdredj.k ,oa U;wurehdj.k 

leL;k ds vuqdwyre gy dks izkIr djus esa iz;qDr fd;k tk ldrk gSA 

11-8 lkjka”k  

fuf”prrk ds vUrXZr fu.kZ; cukus ds {ks= esa leL;kvksa ds nks foLrr̀ {ks= gS & vck/k 

vuqdwyre leL;k ,oa ckf/kr vuqdwyre leL;k lhekUr fo”ys’k.k fdlh Hkh vkfFkZd 

fØ;k ds foLrkj ,oa ladqpu dh fu.kZ; lajpuk esa egRo j[krh gSA vodyu dk lhekUr 

fo”ys’k.k ls ,d fudV lEcU/k gS ftls fdlh Hkh chtXf.krh; lEcU/k dks O;Dr djus esa 

iz;qDr fd;k tkrk gSA ¼fu.kkZ;d pj ,oa mís”; pj ds e/;½ izFke vodyu fn;s X;s 

fcUnq ij fdlh Qyu ds ifjorZu dh nj vFkok <ky dks ekirk gSA vkSj ;g lhekUr 

Qyu dh lhfer eku ds cjkcj gksrk gSA 

fof”k’V izdkj ds Qyksa ds vodyu dks Kkr djus ds fy;s fofHkUu fu;e fn;s X;s gSA 

fdlh Qyu ds vf/kdre vFkok U;wure fcUnq dks Kkr djus ds fy;s ,d vko”;d 

fdUrq vi;kZIr “krZ ;g gS fd izFke vodyu “kwU; ds cjkcj gSA bls izFke Ø; “krZ 

dgrs gSaA 

f}rh; Øe “krZ dh vko”;drk ;g fu/kkZfjr djus dh gksrh gS fd fn;k X;k fcUnq 

vf/kdre gS vFkok U;wure f}rh; vodyu ;g bafXr djrk gS fd fn;k X;k fcUnq 

vf/kdre gS ;fn f}rh; vodyu “kwU; ls de gS vkSj U;wure gS ;fn f}rh; vodyu 

“kwU; ls vf/kd gSA 

fdlh cgqpj Qyu dk vkaf”kd vodyu vU; pjksa dks fLFkj j[krs gq;s Qyu ds eku 

ij fdlh ,d pj esa ifjorZu djus ij gksus okys lhekUr izHkko dks ekirk gSA ckf/kr 

vuqdwyre leL;k esa ysXkjsUtt Xkq.kkad rduhd dks Qyu dh vuqdwyre eku dks Kkr 

djus ds fy;s iz;qDr fd;k tkrk gSA vU; pjksa dks layXu djus ij ysXkjsUtt Xkq.kd 

rduhd ,d ckf/kd leL;k ls vck/k leL;k esa cny tkrk gSA ftls vodyu fof/k 

}kjk gy fd;k tk ldrk gSA 

11-9 “kCnkoyhs 

Qyu dk vodyu & ;fn ∆ X → 0 rks fHkUu ∆y / ∆X dh lhek dks f (X) dk X 

ds lkis{k vodyu dk vody Xkq.kkad   dgrs gSa 
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vodyu & fdlh Qyu f (X) dk vodyu Kkr djus dh Xkf.krh; fØ;k dks 

vodyu dgk tkrk gSA 

vuqdwyre rduhd & ,sls midj.k ftuls fdlh m|eh ds lka/kuksa dks dq”kyiwoZd 

izcU/ku fd;k tk lds ftlls ykHk vf/kdre fd;k tk ldsA 

fuck/k vuqdwyre leL;k & ,slh vuqdwyre leL;k ftls mís”; ,oa fuck/k Qyuksa 

}kjk O;Dr fd;k tk ldrk gSA tgk¡ fu.kkZ;d pkjksa ij izfrcU/k gksuk gSA 

vck/k vuqdwyre leL;k & ,slh vuqdwyre leL;k tgk¡ fu.kZ; pjks ij dksbZ izfrcU/k 

ykXkw ugha gksrk gS vkSj vodyu ds ek/;e ls bls gy fd;k tk ldrk gSA 

ysXkjsUtst Xkq.kkad & bl rduhd dk iz;ksx ,slh leL;kvksa ds gyksa dks Kkr djus ds 

fy;s iz;qdr fd;k tkrk gSA tgk¡ leL;kvksa ds izfrcU/kksa dk lfedk lEcU/k }kjk O;Dr 

fd;k tk ldsA 

11-10+ vH;kl iz”uksa ds mRrj 

1- dkSu ls nks izdkj ds mís”; Qyu gksrs gSaA 

2- dher mRikn fu.kZ; lEcU/kh leL;k esa mís”; D;k gksrk gSSA 

3- mRiknu leL;k esa mís”; D;k gksrk gSA 

4- vuqdwyre leL;kvksa ds fdl izdkj gy fd;k tk ldrk gSA 

5- vckf/kr vuqdwyre leL;kvksa dks gy djus ds fy;s dkSu lh rduhd iz;qdr 

dh tkrh gSA 

6- vkfFkZd fu.kZ; lEcU/kh leL;kvksa esa izfrcU/kksa dks fdl izdkj ds lEcU/kksa }kjk 

O;Dr fd;k tkrk gSA 

7- fdl izdkj dh leL;kvksa ds vUrXkZr nksuksa mís”; vkSj izfrcU/k lEcU/kksa dks 

js[kh; Qyuksa }kjk O;Dr fd;k tkrk gSA 

8- lhekUr fo”ys’k.k ,oa vodyu ds e/; D;k lEcU/k gS \ 

mRrj & ¼1½ ykHk vf/kdre ,oa ykxr U;wure ¼2½ ykHk vf/kdre djuk  

¼3½ ykxr U;wure djuk¼4½ vodyu] js[kh; izk;kstu 

¼5½ vodyu ¼6½ vlfedk¼7½ js[kh; izk;kstu 
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11-11 lanHkZ lfgr XkzUFk 

1. Webchapter:OptimizationTechniques;www.shsu.edu/~eco_d

gf/web_chapter_a.pdf.

2. Bose, D., (2003), An Introduction to Mathematical Economics, 

Himalaya   Publishing House. 

11-12 mi;ksxh@lgk;d XkzUFk  

• 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. 

11-13 fucU/kkRed iz”u 

1- vuqdwyre lehdj.kksa }kjk vkfFkZd leL;kvksa dk fuopZu fdl izdkj gksrkA

2- vodyu ds fu;e dkSu&dkSu ls gSA

3- vuqdwyre rduhd ds fofHkUu izdkj D;k gSA

4- vodyu izkIr djus dh 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 bdkb;ksa esa vkXkr&fuXkZr fo'ys"k.k] jSf[kd izksXkzkfeaXk] ,oa vuqdwyre lehdj.kksa 
dk fuoZpu ,oa mlds iz;ksx dk voyksdu fd;kA izLrqr bdkbZ esa f}?kkr lehdj.kksa ds 
ek/;e ls vkfFkZd fo'ys"k.k esa iz;qDr fofHkUu pjksa ds e/; O;kIr ijLij lEcU/kksa dk 
v/;;u fd;k Xk;k gSA 
f}?kkrh; Qyuksa esa vKkr jkf'k dh vf/kdre ?kkr nks gksrh gSA f}?kkrh; lehdj.kksa dh 
lgk;rk ls mRiknu ykxr ds fy;s ,d vuqdwyre ekWMy dks izkIr fd;k tk ldrk gSA 
,d f}?kkrh; Qyu] js[kh;  Qyu ds leku gh Js"B jkLrk gS vkSj fuf”pr  :i ls 
mlls csgrj Hkh ekuk Xk;k gSA 

 
12-2 mn~ns';  

 
izLrqr bdkbZ ds v/;;u ds ckn ge ;g tku ldsaxs fd& 
      1& f}?kkr lehdj.k dSls gy fd;k tkrk gSA  

2& f}?kkr lehdj.k dks gy djus dh fdruh fof/k;ka gSA 
3& f}?kkr ykxr oØ fdl izdkj fufeZr fd;k tkrk gSA 
4& f}?kkr lehdj.k vFkok Qyu dks js[kkfp= esa fdl izdkj n'kkZ;k tk 

ldrk gSA 
5& vkfFkZd fo'ys"k.k esa f}?kkrh; lehdj.kska dk D;k egRo gS \ 

 
12-3 f}?kkr lehdj.k dh ifjHkk"kk 
 
fdlh pj jkf”k esa fn;k gqvk Xkf.krh; O;atd ml jkf”k dk Qyu dgykrk gSA mnkgj.k 
ds fy;s X

2
+5X+7,X

3
+9X

2
-7X+3, sinX, e

X
, log X vkfn pj jkf”k X ds 

Qyu gSA Qyu dks izrhdkRed :i esa φ(X), f(X) vkfn ls fy[krs gSaA 
lehdj.k dk mPpre ?kkr lehdj.k dk ?kkr dgykrk gSA 
bl izdkj : 

• izFke ?kkr ds lehdj.k dks ,d?kkr (linear)lehdj.k dgrs gSA 
• f}rh; ?kkr dks lehdj.k ds f}?kkr  (quadratic) lehdj.k dgrs gSA 
• rr̀h; ?kkr dks lehdj.k ds f=?kkr (cubic) lehdj.k dgrs gSaA 
• prqFkZ ?kkr dks lehdj.k ds prq?kkZr (biquadratic) lehdj.k dgrs gSA 

Xkf.krh; n`f"Vdks.k ls Qyuksa dks eq[;r% jSf[kd Qyu] f}?kkrh; Qyu] f=?kkrh; ,oa 
pj?kkrkadh Qyu ds :i esa iznf'kZr fd;k tkrk gSA bu leLr Qyuksa ls izkIr js[kkfp=ksa 
vFkok oØksa dk Lo:o fHkUu&fHkUu gksrk gSA vU; 'kCnksa esa ] oØksa dk Lo:i ns[kdj ;g 
Kkr fd;k tk ldrk gS fd 9-4-3 eq[; HkkX Qyu jSf[kd] f}?kkrh; ] f=?kkrh; vFkok 
pj?kkrkadh gSA 
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ftl lehdj.k esa pj jkf'k dk egRre eku 2 gks] mls f}?kkr lehdj.k dgrs gSaA 
mnkgj.k ds fy;s 02 =++ cbxax  ds vuq:i lehdj.k] f}?kkr lehdj.k gSA 
f}?kkrh; Qyuksa esa vKkr jkf'k dh vf/kdre ?kkr nks gksrh gSA lkekU; :i esa ,d 
f}?kkrh; Qyu dks fuEuor O;Dr fd;k tkrk gS %& 

    cbxaxy ++= 2  
tgka ba ,  rFkk c   Kkr vpj jkf'k;ka gS] ;gka vKkr pj dk ?kkr 2 gSA f}?kkrh Qyu 
dks oXkZRed Qyu Hkh dgk tkrk gSA 

1622 =− yx   ] x  rFkk y  f}?kkrh gSA 
lkekU; oXkZRed Qyu cbxaxy ++= 2  esa ba ,  rFkk c ds fHkUu ewY;ksa ds fy;s fHkUu 
fHkUu oXkZRed Qyu izkIr gksrs gSa vkSj rn~uq:i budk js[kkfp= Lo:i Hkh fHkUu&fHkUu 
gksrk gSA 

1- 3X
2
 + 2X-1 = 0 ,d f}?kkrh lehdj.k gSa ;gk¡ a = 3, b = 2, c = -1 

2- 2X
3
 + 5 = 0 f}?kkrh lehdj.k ugha gSA 

3- f}?kkrksa lehdj.k aX
2
 + bX + c = 0 dks v/kwjk dgk tk;sXkk ;fn de ls de 

vpj jkf”k b ;k c “kwU; ds cjkcj gSA 
nks js[kh; cgqinh; O;atdksa ds Xq.kuQy ls Hkh f}?kkr lehdj.k izkIr gksrk gSA 
eku ys fd ( )mlx +  ,oa ( )qpx +  nks js[kh; cgqinh; O;atd gS] ;gka o/l  ]  o/p  
rc bu nksuska cgqinksa dk xq.kuQy ,d cgqinh; f}?kkr lehdj.k 

( ) mqxmplqlpx +++2  nsXkkA bldk 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 tks lehdj.k aX
2
 + bX + c = 0 dks larq’V djrs gS] 

f}?kkrh lehdj.k aX
2
+bX+c =0 ds ewy gSA lehdj.k ds ewy dks f}?kkrh 

lehdj.k ds “kwU; Hkh dgs tkrs gSA 
;g n”kkZus ds fy;s fd gj f}?kkrh lehdj.k ds nks vkSj ek= nks ewy gksrs gS 

Ekku ysa ¾ aX
2
 + bX + c = 0 

tgk¡ ¾ a ≠ 0

Now aX
2
 + bX + c = 0 or a

2
X

2
 + abX + ac = a.0 = 0 ¼a ls Xkq.kk djus ij½ 

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 ldrs gS fd f}?kkrh lehdj.k ds nks ewy gS α vkSj βgj f}?kkrh 
lehdj.k ds flQZ nks ewy gksrs gS vFkkZr nks ls vf/kd ewy ugha gks ldrs 
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;fn ge ;g eku ys fd ,d f}?kkrh lehdj.k aX
2
+bX + c ds rhu ewy α, β & γ 

gSA 
D;ksafd α, β & γ lehdj.k aX

2
+bX + c = 0 ds ewy gS 

aα 2 
+ bα + c = 0        (i) 

aβ2 
+ bβ + c = 0  (ii) 

aγ 2 
+ bγ + c = 0  (iii) 

¼II½ dks ¼i½ ls ?kVkus ij 
¼α2 − β2½ + b  ¼α − β½ = 0 or ¼α − β½ [ a ¼α + β½ + b] = 0 
ysfdu α ≠ β  a ¼α + β½ + b = 0 --------- (v) 
¼III½ dks ¼II½ ls ?kVkus ij 
a ¼β2 − γ2½ + b  ¼ β  − γ½ =  0,  or ¼ β  − γ½ [ a ¼ β + γ½+ b] = 0 
fdUrq β ≠ γ  a ¼ β + γ½+ b] = 0 
¼ v½ dks ¼ iv½ ls ?kVkus ij  
a ¼α − γ ½ = 0 or α − γ = 0 [ a ≠ 0] 

α = γ tks gekjh ekU;rk dk [k.Mu djrk gS fd vyx& vyx gSa vr% gj 
f}?kkrh lehdj.k ds flQZ nks ewy gSA 
 
12-4-1 ewy ds ;ksx vkSj Xqk.kuQyu 
 
;fn α vkSj β lehdj.k aX

2
+bX + c ds ewy gS rks  

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) @ (X2 dh vpj jkf”k) 
ewy dk Xkq.kuQy ¾ (fLFkjkad)  @ (X2 dh vpj jkf”k) 
fVIi.kh: f}?kkrh lehdj.k dk foospd ;k fofoDr dj b

2
 � 4aX f}?kkrh lehdj.k 

aX
2
 + bX + c = 0 dk dgykrk gS bls D ls O;Dr fd;k tkrk gSA jkf”k b2

 � 4ac 

dks lehdj.k dk fofoDr dj (D) dgrs gSA vr% lehdj.k ds ewy Øe”k% okLrfod] 
cjkcj vkSj vf/kdfYir gksXksa vkSj mldk 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 ds ewy α vkSj β gSA  

tgk¡ a, b, c okLrfod la[;k gSA 

Case I   tc D < 0 ie b
2
 � 4ac <O 

rks √�� � ���dkYifud gksXk 
vr% α ,oa β nksuksa dkYifud gksXsa 

Case II   tc D = 0 i.e b
2
 � 4ac = 0 

rks √�� � ���= 9 from (1) α = -b / 2a ,oa β = -b / 2a 
vr% ,oa nksuks okLrfod ,oa cjkcj gksXsaA 
 

Case III   ;fn D >  0 i.e b
2
 � 4ac > 0 

√�� � ���okLrfod gksXkkA 
ewwy α ,oa β nksuksa okLrfod ,oa fHkuu & fHkUu gksxsaA 
 
Case IV   tc D i.e b

2
 � 4ac ,d iw.kZ oxZ gS vkSj a, b, c ifjes; gSA 

√�� � ���= ifjes; la[;k 

Ekku ys √�� � ��� = k ] rc ewy α ,oa β nksuksa ifjes; gksxsasaA 
 

� ;fn acb 42 − /kukRed gS vFkkZr~ acb 42
f rks √�� � ���

okLrfod gSA vr% nksuksa gh ewy okLrfod ,oa vleku gksXsA 
� ;fn acb 42 − vFkkZr~ �� � ��� r® vkSj okLrfod ,oa cjkcj 

gksXsa vkSj izR;sd dk eku gksXkk 

� ;fn acb 42 − _.kkRed vFkkZr~ acb 42
p rks √�� � ���

vf/kdfYid gSA 
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� vr% α vkSj β nksuksa vf/kdfYir ,oa vleku gksXsaA 
� ;fn acb 42 − iw.kZ oxZ gS vkSj a, b, c ifjes; gS rks nksuksa ewy 

α vkSj β ifjes; ,oa vleku gksXsaA 
� ;fn acb 42 − ,d iw.kZ oxZ ugha gS rks α vkSj β vifjes; gksXsa] 

pkgs a, b, c ifjes; gh D;ksa u gksa 
 
mnkgj.k & lehdj.k ds ewyksa ds y{k.k Kkr djksaA 
gy& lehd.k dk fofoDr dj tks _.kkRed gS] vr% ewy vf/kdfYir gSA 
mnkgj.k & 2 fl) djks fd lehdj.k ds ewy ifjes; gksaXs] ;fn vkSj ifjes; gksA  
gy& fofoDr dj ¾  ] tks ,d iw.kZ oxZ gS] vr% ewy ifjes; gksxsA 
 
mnkgj.k  & ,d dkj 500 fdeh- ds lQj es a,d cl ls 25 fdeh-@?kaVk rst 

Xkfr ls pyrh gSA cl dkj ls 10 ?kaVs vf/kd le; ysrh gSA dkj ,oa cl dh Xkfr 
Kkr dhft,A 

gy &  eku yhft;s cl dh Xkfr ¾  X fdeh-@?kaVk ,oa dkj dh Xfr ¾¼X + 
25½ fdeh-@?kaVk  

500 fdeh- dk lQj r; djus esa cl le; ysrh gS ¾ 500@X ?kaVk 
500 fdeh- dk lQj r; djus esa dkj le; ysrh gS ¾ 500@(X+25) ?kaVk 
vr%  500@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 fdeh-@?kaVk 
vr% cl dh Xkfr ¾ 25 fdeh-@?kaVk ,oa dkj dh 50 fdeh-@?kaVk gSA 
 
12-5 f}?kkr lehdj.kksa dk xq.ku[k.M fudkyuk 

f}?kkr cgqin cbxax ++2  dk Xq.ku[k.M rHkh fudkyk tk ldrk gS tc r  ,oa 
s nks ,slh la[;k fo|eku gks] ftlds fy;s  
1& mpslqr == ,  
2& xbsr ==+  dk Xkq.kkad   mplq +=  

3& 2xlpmqacsr ===×  dk xqq.kkad   x vpj 

lkf/kr mnkgj.k 5112 2 ++ xx dk Xkq.ku[k.M fudkys& 
1& ;gka 5,11,2 === cba   
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2& nks la[;kvksa sr & dk irk yXkkb;s rkfd 11==+ bsr  rFkk 
1052 =×=×=× casr tks fd 10 rqY; 1 gSA 

3& vc e/; in x11  dks nks HkkXksa esa rksfM+;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 lehdj.kkas dk Xq.ku[k.M fudkyuk lEHko ugha gksrk gSA fdlh 
f}|kkr lehdj.k dk Xkq.ku[k.M fudkyuk lEHko gS ;k ugha] ;g fuEufyf[kr 
<aXk ls tkuk tk ldrk gS& 
1& ;fn ,42 oacb >− rc iznRr f}?kkr leh0 dk Xkq.ku[k.M fudkyk tk 
ldrk gSA 
2& ;fn ,42 oacb <−  rc bldk Xkq.ku[k.M fudkyuk lEHko ugha gSA 
 
12-5-2 f}?kkr lehdj.k dk gy& 
 
fdlh Hkh f}?kkr lehdj.k dks gy djus ij pj ds ges'kk nks eku izkIr gksrs gSaA 
pj ds bu ekuksa dh lehdj.k dk ewy ¼roots½ dgk tkrk gSA dksbZ Hkh f}?kkr 
lehdj.k ;k rks Xkq.k[k.M fof/k ;k lw= fof/k ;k nzqr fof/k ¼;fn ewy ifje;½ gks 
ls gy fd;k tk ldrk gSA 
1& Xkq.ku[k.M fof/k 
2& lw= fof/k&;fn fdlh f}?kkr lehdj.k 02 =++ cbxax  dks gy djuk 
gks rks fuEufyf[kr lw=h dk bLrseky fd;k tkrk gS& 

 
a

acbb
x

2

42 −±−
=  

/ku ,oa _.k fpUgksa dks vyx djus ij x  ds nks eku izkIr gksrs gSaA acb 42 −  
dks fofoLrj dgk tkrk gSA f}?kkr lehdj.k dks gy djus ls izkIr pj ds nksuksa 
ekuksa dks lehdj.k dk ewy ¼roots of the quation½ dgrs gSaA bu ewyksa ds α  
,oa β  ls fufnZ"V fd;k tkrk gSA 

ik;k Xk;k fd f}?kkr lehdj.k 02 =++ cbxax  ds nksuska ewyksa dk ;ksx 
a

b−
 

ds cjkcj gksrk gS vFkkZr 
a

b−
=+ βα  ,oa ewyksa dk Xq.kuQy 

a

c
 ds cjkcj 

gksrk gSA 

 vFkkZr 
a

c
=+ βα  
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 fdlh f}?kkr leh0 02 =++ cbxax  ds fy;s  
1& ewy cjkcj gksaxs ;fn acb 42 =  
2& ewy okLrfod ,oa vleku gksaXks ;fn acb 42 >  
3& ewy vokLrfod ,oa vleku gksaxs ;fn acb 42 <  

 
3& nzqr fof/k& ¼;fn ewy ifje; gks½ ;fn f}?kkr leh 02 =++ cbxax  ds :i 
esa gks rks fuEufyf[kr fof/k }kjk ewy fudkyk tk ldrk gSA 
mnkgj.k }kjk fof/k dks le>k tk ldrk gSA 
 eku fy;k Xk;k fd leh0 2110 2 −− xx  dk ewy fudkyuk gSA 
I- 2110 2 −− xx  
 
 -21 X 10   = -210 

II- 14 15 ¼&210 ds ,sls Xkq.k[k.Mksa dks Kkr djs ftldk ;ksxQy 
x  ds  Xkq.kkad ds cjkcj gks ;kfu ¼&1½14X¼&15½¾&210 ,oa 14$¼&15½&1½ 

III- 
2

3

10

15

5

7

10

14 −
=

−
=  ¼f}rh; pj.k esa izkIr Xkq.ku[k.Mksa esa 2x  ds 

xqq.kkad   ls HkkXk nsaA½ 

IV- 
2

3

5

7−
 ¼ izkIr fpUgksa ds cny nsa ½ 

bl izdkj 
5

7−
 ,oa 

2

3
iznRr lehdj.k ds 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 muds vk/kkj ij f}?kkr leh0 dk 
fuekZ.k djuk gks rks fuEufyf[kr lw= dk iz;ksx fd;k tkrk gSA 
 leh0 xx −2 ¼ewyksa dk ;ksx $ ewyksa dk Xkq.kuQy ¾ 0) mnkgj.k ds 
fy;s ;fn iznRr ewy 2 ,oa 3 gks rks vHkh"V leh0 ¾ 

( ) 06502323 22 =+−⇒=×++− xxxx  

uksV&1 f}?kkr leh0 02 =++ cbxax  ds ewy ,d nwljs ds O;qrØe gksaXs 
;fn ca =  gksA 

2& ;fn fdlh f}?kkr lehdj.k 02 =++ cbxax  dk ,d ewy 'kwU; gks 
rks 0=c  

3& ;fn f}?kkr lehj.k 02 =++ cbxax  dk ,d ewy nwljs ewy dk 
_.kkRed O;qRØe gks rks ac −=  

4& ;fn nksauksa ewy 'kwU; ds cjkcj gks rks 0=b  ,oa 0=c  
5& ;fn ,d ewy vuUr gks rks 0=a  vkSj ;fn gks  ewy vuUr gks rks 

0=a  ,oa 0=b  
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6& ;fn ewy ifjek.k esa leku gks ij fpUg esa foijhr gks rks 0=b  
7& ;fn nks f}?kkr lehdj.kksa 02 =++ cbxax  ,oa 

0, 11

2 =++ cxbxa  dk ,d ewy mHk;fu"B gks rks 

( ) ( ) ( )2

111111 accabaabcbbc −=−−  

8& ;fn buds nksuksa gh ewy leku gks rks 
111 c

c

b

b

a

a
==  

 
12-7 f}?kkr ykxr oØ dk fuekZ.k 
 
f}?kkrh; Qyuksa ¼Quadratic functions½ esa vKkr jkf'k dh vf/kdre ?kkr 

nks gksrh gSA 
Qyu cbxaxy ++= 2  esa ;fn 0=b  rFkk 0=c  rc 2axy =  izkIr gksrk gSA 

Qyu 2axy =  dk js[kkfp= ,d ijoy; gksrk gSA ;fn 4=a eku fy;k tk; 

rks Qyu 24xf = dk Lo:i Xzg.k djsXkA bl Qyu dk js[kkfp= [khapus ds 
fy;s x ds vyx vyx ewY;ksa ds fy;s y ds laXkr ewY; izkIr fd;s tkrs gSaA 

 Qyu 24xf =  ds fy;s 

x -3 -2 -1 0 1 2 3 
y 36 16 4 0 4 16 36 

funs'kkad ¼&3] 36½ ¼&2] 16½ ¼&1]4½ ¼0] 0½ ¼1 ] 4½ ¼2 ] 16½ ¼3]36½ 
 bl rjg esa ;qxeksa ds :i esa ¼&3] 36½ ¼&2] 16½ ¼&1]4½ ¼0] 0½ ¼1 ] 4½ ¼2 ] 16½ 
rFkk ¼3]36½ vyx&2 fcUnqvksa ds funsZ'kkad izkIr gksrs gSaA bu fcUnqvksa dks XkzkQ isij ij 
vafdr djus ls izkIr fp= dk Lo:i ,d ijoy; gksXkA 

 
fPk= 1 
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fp= esa js[kk 1yy ijoy; AOB dk v{k gSA ijoy; AOB vius v{k OY esa 
lefur gSA   
 
12-7-1 ledks.kh/kj ;k ¼vk;rhr½ vfrijoy; dk js[kkfp= [khapuk& 
 
;fn Qyu dk Lo:i ayx =,  gS rc bldk js[kkfp= [khpaus ij gesa leXks.kh; 
vfrijoy; izkIr gksrk gS ge tkurs gSa fd ledks.kh; vFkok vk;rh; 
vfrijoy; dk dsUnz dgrs gSaA ;fn ewy fcUn dh vfrijoy; dk dsUnz gS rks 

OYOX ,  gh miXkeh js[kka'k gS vkSj blls nwjh dk Xqq.kk ayx =,  gksXkk tSlk 

fp= 2 esa iznf'kZr fd;k X;k gSA bl rjg 
y

a
x =  ;k 

x

a
y =  gksXkA tSls tSls x  

c<+rk gS] y ?kVrk gS vkSj foykse'k% u dHkh x  'kwU; gksrk gS vkSj u dHkh y  gh 
oØ miXkeh js[kkvksa dks dHkh Li'kZ ugha djrkA 

;fn Qyu axy −  esa 1=a  gks rks Qyu 1=xy  vFkok 
x

y
1

=  dk js[kkfp= 

[khapus ds fy;s x  ds fofHkUu ewY;ksa ds fy,s y dk laXkr ewY; izkIr djrs gSaA 
Qyu 1=yx  ds fy;s 

  

 
     fPk= 2 
 

x 1 2 4 
2

1

4

1

y 1 
2

1

4

1 2 4 

funsZ'kkad ¼1]1½
¼2]

2

1
½ ¼4]

4

1
½ ¼ 2,

2

1
½ ¼

4

1
,4½
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fPk= 3 

 

bl rjg gesa x  rFkk y  pjksa ds tksM+ksa ds :i esa ¼1]1½ ¼2]
2

1
½  ¼4]

4

1
½ ¼ 2,

2

1
½  rFkk 

¼
4

1
,4½  vyx vyx fcUnqvksa ds funsZ'kkad izkIr gksrs gSaA bu fcUnqvksa dks XkzkQ isij ij 

vafdr djus ij izkIr fp= ¼3½ dk Lo:i vk;krh; vfrijoy; ¼Rectangular 

Hyperbole½ gksXkkA 
 
blh rjg 4&2 == aa eku ysus ij Øe'k% vk;krh; vfrijoy; oØ  1111 DCBA rFkk 

2222 DCBA izkIr gksrs gSaA 
 
12-8  f}?kkr lehdj.k ,oa Qyu dk vFkZ'kkL= esa egRo 

 
vFkZ'kkL= ds v/;;u ,oa fo'ys"k.k esa ijoy; rFkk ledks.kh; ¼vFkok vk;rh;½ vfr 
ijoy; oØksa ds oky ds v/;;u mi;ksxh ,oa egRoiw.kZ gksrk gS] D;ksafd blls bl rF; 
dh tkudkjh izkIr gksrh gS fd ,d vkfFkZd pj esa ifjorZu gksus ij nwljs vkfFkZd pkj 
ij D;k izHkko iM+rk rFkk mlds ifjorZu dh n'kk D;k gksXkh \ 
ge tkurs gSa fd ,d oØ ds fdlh fcUnq ij mldh <ky Kkr djus ds fy;s ml fcUnq 
ij ,d Li'kZ js[kk [khaprs gSa vkSj fQj ns[krs gSa fd ;g Li'kZ js[kk x  v{k ls cuk;k 
Xk;k dks.k gh ml fcUnq ds <ky ds :i esa tkuk tkrk gSA 
lhekUr ykxr oØ ftldk Lo:i ijoy; dh rjQ gksrk gS] ds vyx&vyx fcUnqvksa 
ij bldh <ky Kkr dj bldh fo'ks"krkvksa dks Li"V fd;k tk ldrk gSA MC oØ dk 
_.kkRed <ky bl rF; dh vksj ladsr djrk gS fd mRiknu c<+us ds lkFk&lkFk 
lhekUr ykxr ?kVrh gS] ijUrq c<+rs gq;s <ky ds vuq:i de gksrh tkrh gS vkSj Mkd 
U;wure fcUnq ds nkabZ vksj c<+us ij oØ dk <ky /kukRed gks tkrk gS tks ;g ladsr 
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djrk gS fd dqy mRiknu ds c<+us ds lkFk&lkFk lhekUr ykxr Hkh c<+rh gS ijUrq ,d 
fcUnq ¼fp= esa fcUnq C½ ds ckn dqy mRiknu ds c<+us ds lkFk lkFk leLr ykxr ds 
c<+us dh nj c<+rh tkrh gSA 
bl fLFkfr dks fp= y esa ns[kk tk ldrk gSA 

 
    fPk= 4 

fp= 4 esa A fcUnq ij MC oØ dk <ky o901 >θ  vr 1tan θ dk eku _.kkRed ,B

fcUnq ij 02 =θ ¼D;ksafd Li'kZ js[kk X v{k ds lekUrj gS½ rFkk C fcUnq ij o903 <θ  

vr% 3tanθ dk eku /kukRed gksXkA bl rjg fcUnq A ij MC oØ dk <ky /kukRed] 

B fcUnq ij 'kwU; rFkk C fcUnq ij +_.kkRed gksXkkA 

ykxr fl)kUr esa iz;qDr vkSlr rFkk lhekUr ykxr Qyu f}?kkrh; Qyuksa dks iznf'kZr 
djrs gSaA vk;rh; vfrijoy; oØ }kjk vuf/keku oØksa dh bl fo'ks"k dks le>k tk 
ldrk gSA fd tSls tSls miHkksDrk vuf/keku oØ ij cka;s ls nk,a rjQ c<+sXk ] X 
oLrqvksa dh mRrjksDrj bdkb;ksa dks izkIr djus ds fy;s mls y oLrq dh ?kVrh gq;h 
ek=kvksa dk R;kXk djuk gksXkkA 

fp= 5 vuf/keku oØ IC, A, B rFkk C rhu fcUnqvksa ls gksdj Xkqtjrk gSA bu fcUnqvksa 
ls gksdj Xkqtjrk gSA bl fcUnqvksa ls gksdj [khaph X;h Li'kZ js[kk,a v{k ls Øe'k% 

21 , θθ  rFkk 3θ dks.k fufeZr djrh gSA bu fcUnqvksa dk <ky Øe'k% 21 tan,tan θθ  rFkk 

3tanθ  gksXkkA pawfd rhuksa dks.k 21 , θθ  rFkk o903θ ls vf/kd gS vr% buds tangent 

dk eku _.kkRed gksXkkA bl rjg oØ ds izR;sd fcUnq dk <ky _.kkRed gSA 

ledks.kh; ;k vk;krh; vfrijoy; oØ vkSlr fLFkj ykxr oØksa ds y{k.kksa dks Hkh 
Li"V djrk gSA 
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 fPk= 5
mnkgj.k& ,d e'khu fuekZrk vkWlru 4 e'khuksa dks :0 18000@& izfr e'khu dh nj 
ls izfrfnu csprk gSA vius mRiknu dks vkWlru 

2
14  e'khu izfrfnu c<+kus ds fy;s mls 

dher dks :0 17000 izfr e'khu dh nj ls ?kVkus iM+rk gS ftlls fd oks viuk leLr 
mRiknu foØ; dj ldsA mlds ykHk Qyu dks Kkr dhft;s& 

 
gy& mijksDr leL;k vokLrfod ekU;rkvksa tSls ikjEifjd ykxr ys[kkadu dh dher 
fLFkj jgrh gS vr% vkxe Qyu js[kh; gS dks nwj djrk gSA 
izfrfnu csph Xk;h e'khuksa dks ekurs gq;s mls dher dk js[kh; Qyu j[kk tk ldrk gSA 

bapx +=  
ba &  Kkr djus ij muds ekuksa dks lw= px −=⇒ 22  

vkXk; R = dher X csph Xk;h e'khuksa dh la[;k  
           R = P X X 

 R = PX 

Break even fcUnq dks Kkr djus ds fy;s p  dks x  ds Qyu ds :i esa O;Dr fd;k 
tk ldrk gSA 

 rc xR  dk f}?kkr Qyu cu tkrk gSA 
 xP −= 22  ¼mijksDr lw=  px −= 22  fn;s gksus ij½ 
 pxR =  esa p  ds eku f  dks izfrLFkkfir djus ij 

 222)22( xxxxpxR −=−==  

js[kh; ykxr Qyu )(τ  dks 32+7X eku ysus ij tks igys Kkr dj fy;k Xk;k dqy 

ykHk G   X, dk f}?kkr Qyu cu tkrk gSA 
  G = R - T 

  = ( ) ( ) 321573222( 22
−+−=+−− xxxxx  

;g fuekZrk dk ykHk Qyu gSA 
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12-9 lkjka'k 
 
ftl lehdj.k esa pj jkf'k dk egRre eku 2 gks] mls f}?kkr lehdj.k dgrs gSaA nks 
js[kh; cgqinh; O;atdksa ds Xkq.kuQy ls Hkh f}?kkr lehdj.k izkIr gksrk gSA bldk 
ekud :i cbcax ++2  gSA 
lHkh f}?kkr lehdj.kksa dk xq.ku[k.M fudkyuk laHko ugha gSA f}?kkrh Qyu dks 
oXkZRed Qyu Hkh dgk tkrk gSA 
Qyu 2axy =  dk js[kk fp= ,d ijoy; gksrk gSA ;fn Qyu dk Lo:i axy =  gSA 
rc bldk js[kkfp= [khapus ij gesa ledks.kh; vfrijoy; izkIr gksrk gSA 
vFkZ'kkL= ds v/;;u ,oa fo'ys"k.k esa ijoy; rFkk ledks.kh; vFkok vk;krh; 
vfrijoy; oØksa ds <ky dk v/;;u mi;ksxh ,oa egRoiw.kZ gksrk gSA D;ksafd blls bl 
rF; dh tkudkjh feyrh gS fd ,d vkfFkZd pj esa ifjorZu gksus ij nwljs vkfFkZd pj 
ij D;k izHkko iM+rk gS] rFkk mlds ifjorZu dh fn'kk D;k gksXkhA 
ykxr fl)kUr esa iz;qDr vkSlr rFkk lhekUr ykxr Qyu f}?kkrh; Qyuksa dks iznf'kZr 
djrs gSA vk;krh; vfrijoy; }kjk vuf/keku oØksa dh fo'ks"krk dks le>k tk ldrk 
gSA ledks.kh; ;k vk;krh; vfrijoy; oØ vkSlr fLFkj ykxr oØksa ds y{k.kksa dks Hkh 
Li"V djrk gSA 
 
12-10 vH;kl iz'uksa ds mRrj 

1& 5112 2 ++ xx dk Xkq.ku[k.M fudkys 
2& 042 <− acb  dk Xkq.k[k.M fudkyuk laHko gS vFkok ugha \ 
3& f}?kkr lehdj.k dks gy djus ij pj ds ges'kk -------- esa izkIr gksrs gSaA 
4& dksbZ Hkh f}?kkr lehdj.k fdu rhu fof/k;ksa }kjk gy fd;k tk ldrk 

gSA 
5& 012091 2 =++ xx  ds ewy fudkysA 
 0356 2 =−− xx  ds ewy fudkysA 
6& f}?kkrk lehdj.kksa ds fofoDr ¼Discriminant ½Kkr djsaA 
(i) 0342 =−− xx  
(ii) 0343 2 =−+ xx  
 

mRrj& 
1& )5)(12( ++ xx  ] 2&ugha  ]3&2 ]4&Xkq.ku[k.M fof/k] lw= fof/k] nzqr fof/k 

5&
7

1
,

3

1 −−
   6&

3

7
,

2

5 −
 

12-11 lanHkZ lfgr XkzUFk 
 

• 'kqDyk ,oa lgk; ¼2004½ **ifjek.kkRed i)fr;ka** lkfgR; Hkou ifCyds'kUl 
vkXkjkA 
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• ,e0Vk;jk ,oa ds0 dqUnu ¼2011½& **fDodj eSFl**  ch0,l0lh0 ifCyf'kaXk da0 
izk0fy0 fnYyhA 

• 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 lehdj.kksa dk Li"V O;k[;k dhft;sA 
2& f}?kkr lehdj.k dh ekU;rk fyf[k;sA 
3& f}?kkr lehdj.kksa dks gy djus dh fof/k;ksa dks foLrkj ls le>kb;sA 

       4& fl) djks fd lehdj.k X
2
 + X + 1 = 0 ds ewyksa ds O;qRØeksa ls cuk 

lehdj.k ;gh jgrk 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  



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

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

13-0 izLrkouk 

 

vkfFkZd fo'ys’k.k esa lkaf[;dh dks vU;Ur gh egRoiw.kZ LFkku izkIr gSA vkfFkZd leL;kvksa 

ds v/;;u rFkk mlds lEcU/k es uhfr fu/kkZj.k vkfFkZd fu;eksa ds izfriknu rFkk muds 

ijh{k.k dh fn'kk esa lkaf[;dh; v/;;u dk mi;ksxh ;ksxnku gSA vr% bl bdkbZ esa 

vki vk¡dM+ksa ds ladyu dh fof/k;ka] mudk oXhZdj.k ,oa vk¡dM+ksa ds lEiku ds fo’k; esa 

egRoiw.kZ tkudkjh izkIr djsxsasA  

lkaf[;dh; fo”ys’k.k dk dk;Z{ks= eq[; :i ls ek=kRed vk¡dM+ksa (quantitative data)  

rFkk muesa ik;h tkus okyh fofo/krkvksa ls lEcfU/kr gSA ek=kRed vk¡dM+ksa ls gekjk 

vfHkizk; ,sls vk¡dM+ksa rFkk la[;kvksa ds :i esa O;Dr fd;k tk ldsA vk¡dM+ksa ds vk/kkj 

ij gh ekYFkl us tula[;k ds egRoiw.kZ fl)kUr dk izfriknu fd;k gSA vr% ;g bdkbZ 

vki lHkh ds fy, vR;Ur egRoiw.kZ gSA  

13-1 mn~ns”;  

bl bdkbZ ds v/;;uksijkar vki 

1- leadksa dh ifjHkk’kk ,oa mudk mn~ns'; Kkr djsxsasA  

2- leadksa ds fofHkUu izdkjksa dh tkudkjh izkIr dj ldsaxsA 

3- leadksa dk oXkhZdj.k ,oa lkj.khdj.k dk vFkZ tku ldsaxsA 

4- leadksa dk lEiknu fdl izdkj fd;k tkrk gS bl fo’k; esa iw.kZ tkudkjh 

izkIr dj ldsaxsA 

vk¡dM+ksa ds ladyu dk vk”k; vk¡dM+ksa ds ,d= fd;s tkus ls gSA lkaf[;dh; jhfr;ksa ;k 

vuqlU/kkuksa esa vkadM+ksa dk ladyu izFke egRoiw.kZ pj.k gSA lkaf[;dh; vuqla/kku ds 

fo”kky Hkou dk fuekZ.k ladfyr leadksa dh uhao ij gksrk gS] ;fn blesa dksbZ jks’k ;k 

=qfV jgs rks ;g lkjs vuqlU/kku dks izHkkfor djsXk vkSj fu’d’kZ v”kq} gksXkkA  

vkadM+ksa dk ladyu fdlh Hkh izdkj ls D;ksa u fd;k tk;s blesa deh jg tkuk 

LokHkkfod gSA blh deh dks nwj djus ds fy, tks fdz;k viukbZ tkrh gS mls lEiknu 

dgrs gSaA lEiknu dh izfdz;k esa leadksa dk dzec) vk;kstu] tk¡p rFkk la”kks/ku] “kq}rk 

dk Lrj vkfn fuf”pr fd;s tkrs gSaA leadksa ds ladyu ds ckn lEiknu dk dk;Z fd;k 
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tkrk gSA ladfyr leadksa dk nsj vR;ofLFkr ,oa vFkZghu gksrk gS ftls O;ofLFkr ,oa 

vFkZiw.kZ djus ds fy, vuqlU/kkudrkZ mldk lEiknu djrk gSA fcuk lEiknu dh fdz;k 

ds ladfyr leadksa dk dksbZ mfpr mi;ksx lEHko ugha gks ikrk gSA lEiknu ds vHkko 

esa] fdruk Hkh egRoiw.kZ vuqla/kku D;ksa u gks O;FkZ gks tk;sXkkA  

dze] iSVu ,oa Vscy ds “kCnksa esa] ^^lEiknu dh izfdz;k fdlh Hkh izdkj egRoghu o 

uSfR;d fdz;k ugha gS] cfYd bl izfdz;k ds fy, fof”k’V ;ksx;rk] lrdZrk] lko/kkuh 

rFkk oSKkfud fu’i{krk dk n<̀+rk ls ikyu djuk vko”;d gksrk gSA** ;gh dkj.k gS fd 

lkaf[;dh; vkadM+ksa ds lEiknu ij vf/kd cy fn;k tkrk gSA lEiknu dk dk;Z 

vR;f/kd dfBu dk;Z gS] blesa mPpLrjh; lEiknu] rduhd rFkk dq'kyrk dh 

vko';drk gksrh gSA oXhZdj.k rFkk lkj.kh;u dh lqfo/kk ds fy, ladsrksa dk iz;ksx Hkh 

bl izfdz;k ds vUrXkZr vkrk gSA  

13-2 vkadM+ksa ds ladyu dk vk”k;  

 

lkaf[;dh; vuqla/kku dk vk;kstu leadksa ds ladyu dh izfdz;k dh izkFkfedrk dh 

vko';drk gSA vuqla/kku lEcU/kh izkjfEHkd O;oLFkk ds ckn mldh ppkZ geus Åij dh 

gS] leadksa ds ladyu dk dk;Z vkjEHk fd;k tkrk gSA vuqla/kku ls lEcfU/kr bdkb;ksa ls 

vuqla/kku ds mn~ns'; dh nf̀’V ls tkudkjh izkIr djuk gh ^lead ladyu* dgykrk gSA 

 

laXkzg.k ds fopkj ls leadksa ds izdkj  

LakXkzg.k ds fopkj ls lead nks izdkj ds gksrs 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 ftUgsa vuqlU/kku djus okyk 

vius iz;ksx esa ykus ds fy, igyh ckj bdV~Bs djrk gSA izFke ckj ladfyr gksus ds 

dkj.kbUgsa izkFkfed lead dgk tkrk gSA gksjsl lsdzkbLV ds dFkukuqlkj ] ^^izkFkfed 

vkadM++ksa ls ;g vk”k; gS fd os ekSfyd gSa vFkkZr~ ftudk lewghdj.k cgqr gh de ;k 

ugha gqvk gS] ?kVukvksa dk vadu ;k X.ku mlh izdkj fd;k X;k gS tSlk ik;k X;k gSA 
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eq[; :Ik ls os dPps inkFkZ gksrs gSaA** tSls] ;fn dksbZ O;fDr Xzkeh.k _.k ds fo’k; esa 

izFke ckj u;s fljs ls vkadM+s ,d= djrk gS rks ladfyr lkeXzh mlds fy, izkFkfed 

dgyk;sXhA  

¼[k½ f}rh;d lead (Secondary Data)& ;s os lead gSa ftudk ladyu igys 

ls fdlh vU; O;fDr ;k laLFkk }kjk fd;k tk pqdk gS vkSj vuqlU/kkudrkZ mudks gh 

vius iz;ksx esa ykrk gSA ;gka og laXkzg.k ugha djrk oju~ fdlh vU; mn~ns'; ds fy, 

ladfyr lkeXkzh dks gh iz;ksx esa ykrk gSA mnkgj.k ds fy,] ;fn dksbZ O;fDr ljdkj 

}kjk izdkf”kr fons”kh vk;kr&fu;kZr ds leadksa dk iz;ksx HkqXkrku&lUrqyu Kkr djus ds 

fy, djrk gS rks ;gka vk;kr&fu;kZr ds lead mlds fy, f}rh;d lead gksaXsA bl 

izdkj dh lkeXzh vius ekSfyd :Ik esa ugha gksrh gS] oju~ lkj.kh] izfr'kr] vkfn esa O;Dr 

gksrh gSA Cys;j ds “kCnksa esa] ^^f}rh;d lead os gSa tks igys ls vfLrRo esa gSa vkSj tks 

orZeku iz”uksa ds mRrj esa ugha cfYd fdlh nwljs mn~ns”; ds fy, ,df=r fd;s X;s gSa**  

izkFkfed leadksa dks ,d= djus dh jhfr;ka 

izkFkfed leadksa dks ,d= djus dh izeq[k jhfr;ka ¼pkgs laXk.kuk vuqla/kku gks ;k fun”kZu 

vuqla/kku gks½ fuEufyf[kr gSa% 

1- izR;{k O;fDrXkr vuqlU/kku    

2- vizR;{k ekSf[kd vuqlU/kku   

3- LFkkuh; lzksrksa ;k lEoknnkrkvksa }kjk lwpuk&izkfIr   

4- lwpuk nsus okyksa ¼vFkkZr~ lwpdksa½ }kjk iz”ukoyh Hkjokdj lwpuk izkIr 

djuk   

5- izXk.kdksa }kjk vuqlwfp;ksa dk Hkjuk   

1- izR;{k O;fDrXr vuqlU/kku 

bl jhfr esa vuqlU/kkudrkZ lwpuk nsus okyksa ls izR;{k :Ik ls lEcU/k LFkkfir djds 

lead ,d= djrk gSA ;g jhfr cgqr ljy gSA blesa vuqlU/kkudrkZ Lo;a mu yksXksa ds 

lEidZ esa vkrk gS ftuds fo’k; esa vkadMs+ ,d= djuk pkgrk gSA ;fn vuqlU/kudrkZ 
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O;ogkjdq”ky] /kS;Zoku o esgurh gS rks bl jhfr }kjk ladfyr vkadM+s cgqr fo”oluh; 

gksrs gSaA  

mi;qDrrk  ;g iz.kkyh fuEufyf[kr ifjfLFkfr;ksa esa mi;qDr gS%  

¼1½ tgka 'kq)rk ij vf/kd tksj nsuk gksA ¼2½ tgka vuqlU/kku dk {ks= lhfer rFkk 

LFkkuh; izd`fr dk gksA ¼3½ tgka vuqlU/kku dh tfVyrk ds dkj.k ;g vko';d le>k 

tkrk gks fd vuqlU/kkudrkZ Lo;a mifLFkr jgsA ¼4½ tgka vkadM+ksa dh ekSfydrk ij tksj 

nsuk gksA 

Xkq.k  ¼1½ mPp Lrj dh 'kq)rk&vuqlU/kkudrkZ ds Lo;a mifLFkr jgus ds dkj.k ifj.kke 

esa mPp Lrj dh 'kq)rk feyrh gSA 

¼2½ ekSfydrk&leadksa esa ekSfydrk jgrh gSA  

¼3½ ykspnkj&;g iz.kkyh ykspnkj gS D;ksafd vuqlU/kkudrkZ vko';drkuqlkj iz'uksa esa 

gsj&Qsj dj ldrk gSA 

¼4½ ltkrh;rk o rqyuh;rk&vuqlU/kkudrkZ }kjk vkadM+s Lo;a ,d«k fd;s tkrs gSa] vr% 

muesa ltkrh;rk ds lkFk&lkFk rqyuh;rk dk Hkh Xq.k ik;k tkrk gSA  

¼5½ 'kqq)rk dh tkap dk volj&vuqlU/kkudrkZ vius fujh{k.k esa gh lwpuk nsus okys dh 

lR;rk dh tkap dj ldrk gSA 

nks"k  ¼1½ foLr`r {ks=ksa ds fy, vuqi;qDr&foLrr̀ {ks=ksa ds v/;;u ds fy, ;g jhfr 

mi;qDr ugha gS] D;ksafd vuqlU/kkudrkZ Lo;a cM+s {ks= esa dk;Z ugha dj ldrkA 

¼2½ O;fDrXkr i{kikr&bl jhfr esa vuqlU/kkudrkZ ds O;fDrXr i{kikr ds vk tkus dh 

iwjh lEHkkouk jgrh gS vkSj bl izdkj fu’d’kZ ds v'kq) gks tkus dk Mj jgrk gSA  

¼3½ leXkz dh fo’ks"krkvksa dk izdV u gksuk&vuqlU/kku dk {ks= lhfer gksus ds dkj.k 

lEHko gS fd izkIr ifj.kke fu/kkZfjr {ks= dh fo'ks’krk dks iwjh rjg ls izdV u dj ldsa 

vkSj fu"d’kZ Hkzked fudy vk;saA  

¼4½ le; ,oa /ku dk vf/kd O;;&bl jhfr ds vUrXZr le; vf/kd yXrk gS rFkk /ku 

Hkh vf/kd [kpZ gksrk gSA vuqlU/kku ds ifj.kke Hkh foyEc ls izkIr gksrs gSaA  
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lko/kkfu;ka   

¼1½ vuqlU/kkudrkZ dks O;ogkjdq'ky] ifjJeh o /kS;Zoku gksuk pkfg, rkfd ;g lwpuk 

nsus okyksa dk fo'okl o lg;ksx izkIr dj ldsA ¼2½ iz'u FkksM+s] ljy] Li"V vkSj ,sls 

gksus pkfg, ftlls mRrj nsus okys dks cqjk u yXksA ¼3½ ;FkklEHko vuqlU/kkudrkZ dks 

viuh O;fDrXr Hkkoukvksa vkSj i{kikr Hkko dks nwj j[kuk pkfg,] rkfd mudk izHkko 

vuqlU/kku ij u iM+sA  

2- vizR;{k ekSf[kd vuqlU/kku  

vuqlU/kku dk {ks= foLrr̀ gksus ij vuqlU/kkudrkZ ds fy, ;g lEHko ugha gks ikrk fd 

og izR;{k :Ik ls vuqlU/kku ds {ks= dh lHkh bdkb;ksa ls izR;{k lEidZ LFkkfir dj 

lead ,df=r dj ldsA ,slh n'kk esa og fdlh ,sls O;fDr ls lwpuk,a izkIr djrk gS 

ftls ml fo’k; dh tkudkjh gSA bl jhfr esa vuqlU/kkudrkZ vizR;{k ,oa ekSf[kd :Ik 

ls lEcfU/kr O;fDr;ksa ds ckjs esa vU; tkudkj O;fDr ls ftUgsa lk{kh dgrs gSa] lwpuk 

izkIr djrk gSA  

mi;qDrrk    

vkadM+ksa ds laXkzg.k dh bl jhfr dk iz;ksx fuEu n'kkvksa esa fd;k tk ldrk gSA  

¼1½ ;fn vuqlU/kku dk {ks= foLr`r gksA 

¼2½ lwpuk nsus okys O;fDr;ksa ls O;fDrXr lEidZ djuk lEHko u gks] os mlesa #fp u ys 

jgs gksa] os tku&cw>dj lwpuk nsuk u pkgrs gksa ;k lwpuk nsus esa vleFkZ gksa] vkfnA  

¼3½ tc O;fDr;ksa ds fdlh lEkL;k ds lEcU/k esa fojks/kh fopkj gksaA  

¼4½ tc leL;k ls lEcfU/kr O;fDr;ksa ls lEidZ djuk mfpr ugha le>k tk;sA 

Xkq.k  ¼1½ ferO;f;rk&;g jhfr ferO;;h gS D;ksafd bl jhfr esa le;] /ku o ifjJe de 

[kpZ gksrk gSA  

¼2½ foLr`r {ks=&;g jhfr ogka ds fy, mi;qDr gS tgka vuqlU/kku {ks= foLr`r {ks= gks 

;k lwpd #fp u ys jgs gksa ;k vkSj dksbZ ,slh gh isphnk ckr gksA  

¼3½ fo’ks"kKksa dh lEefr&fo'ks"kKksa dh lEefr rFkk lq>koksa dk ykHk vuk;kl gh bl jhfr 

esa izkIr gks tkrk gSA  

¼4½ i{kikr dk de izHkko&vuqlU/kkudrkZ ds O;fDrXr i{kikr dk izHkko ugha iM+rk gSA  
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¼5½ XkqIr lwpuk izkIr&bl fof/k ds vUrXZr mu lwpukvksa dks Hkh izkIr fd;k tk ldrk gS 

ftudks nsus ds fy, lwpuk nsus okyk ;k rks rS;kj ugha gksrk vFkok lgh lwpuk ugha 

nsrkA  

nks"k  ¼1½ mPp ek=k dh 'kq)rk ugha&ifj.kke esa mPp ek=k dh 'kq)rk dh vk'kk ugha 

jgrh D;ksafd vuqlU/kkudrkZ izR;{k :Ik ls lwpuk nsus okyksa ds lEidZ esa ugha vkrkA  

¼2½ lwpuk nsus okys dh i{kikr&Hkkouk&ftu O;fDr;ksa dh lgk;rk ls vkadM+s ,d= fd;s 

tkrs gSa mudh i{kikr dh Hkouk dk izHkko vuqlU/kku ij iM+rk gSA  

¼3½ lwpuk nsus okyksa dh v#fp&ftu O;fDr;ksa ls lwpuk ,d= dh tkrh gS os iz'uksa ds 

mRrj nsus esa ykijokgh cjrrs gSa D;ksafd mudk futh fgr ;k vfgr izR;{k :Ik esa bl 

iz'u esa ugha gksrk gSA bl izdkj vf/kdrj Vkyw dke djrs gSaA 

¼4½ ,d:irk dh deh&fofHkUu lkf{k;ksa }kjk vyx&vyx O;fDr;ksa ls lwpuk ,d= 

fd;s tkus ds dkj.k dHkh&dHkh leadksa dh ,d:irk lekIr gks tkrh gS ftlls lgh 

ifj.kke ij igqapus esa ck/kk igqaprh gSA  

lko/kkfu;ka   

¼1½ ftudh lgk;rk ls vkadM+s ,d= fd;s tk jgs gksa mudh ckr ij fcuk iqf"V fd;s 

gq, iw.kZ fo'okl ugha dj ysuk pkfg,A ¼2½ ;g iw.kZ :Ik ls fuf”pr  dj ysuk pkfg, 

fd lwpuk nsus okyksa dks rF;ksa dk iw.kZ Kku gS rFkk lwpuk nsus eas os #fp j[krs gSaA ¼3½ 

bl ckr dks /;ku esa j[kuk vko';d gS fd ftl O;fDr dh lgk;rk ls lkeXzh ,d= 

dh tk jgh gS og ml fo’k; ds i{k o foi{k esa i{kikriw.kZ /kkj.kk,a ugha j[krk gSA ;fn 

,slk gqvk rks ifj.kke Hkzked gksXkkA  

3- LFkkuh; lEoknnkrkvksa }kjk tkudkjh izkfIr 

bl jhfr dks LFkkuh; lzksrksa }kjk lwpuk&izkfIr  Hkh dgk tkrk gSA bl jhfr ds vUrXkZr 

vuqlU/kkudrkZ fofHkUu LFkkuksa ij LFkkuh; O;fDr fu;qDr dj nsrk gS tks le;&le; ij 

vius vuqHkoksa ds vk/kkj ij visf{kr lwpuk,a Hkstrs jgs gSaA os O;fDr lEoknnkrk dgykrs 

gSaA  
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lEoknnkrkvksa }kjk lwpuk&izkfIr ds Xqk.k& 

¼1½ foLrr̀ {ks=&bl jhfr }kjk nwj&nwj rd QSys vuqlU/kku {ks= ls lwpuk,a izkIr 

dh tk ldrh gSaA  

¼2½ ferO;;h&bl jhfr esa /ku] le; o Je dh cpr gksrh gSA  

¼3½ fu;ferrk&bl jhfr }kjk lwpuk,a fu;fer :Ik ls izkIr dh tk ldrh gSaA  

lEoknnkrkvksa }kjk lwpuk&izkfIr ds nks"k  

¼1½ ekSfydrk dk vHkko&;fn lEoknnkrk vius vuqeku dks gh vf/kd egRo nsdj 

lwpuk,a Hkstrk gS rks muesa ekSfydrk dh deh gks tkrh gSA  

¼2½ ,d:irk dk vHkko&fofHkUu lEoknnkrkvksa }kjk fofHkUu LFkkuksa rFkk fofHkUu fof/k;ksa 

}kjk lwpuk ,d= fd;s tkus ds dkj.k vkadM+ksa esa ,d:irk dk vHkko jgrk gSA  

¼3½ i{kikr&lEoknnkrkvksa ds i{kikr o iwoZ&/kkj.kkvksa ds dkj.k fu’d’kZ vfHkur gks 

ldrs gSaA  

¼4½ lwpuk&izkfIr esa foyEc&dHkh&dHkh lEoknnkrk lwpuk Hkstus esa bruh nsjh dj nsrs gSa 

fd ml lwpuk dk egRo gh lekIr gks tkrk gSA  

lko/kkfu;ka  

¼1½ fu’i{k] dq'ky ,oa vuqHkoh rFkk O;fDrXkr /kkj.kkvksa dh Hkkouk ls nwj jgus okys 

O;fDr;ksa dks lEoknnkrk fu;qDr fd;k tkuk pkfg,A  

¼2½ lEoknnkrk dks vuqlU/kku ds fo’k; esa ifjfpr gksuk pkfg,A  

¼3½ {kfriwjd =qfV;ksa ds fl)kUr ij v'kqf);ka lekIr djus ds fy, ;FkklEHko dbZ 

lEoknnkrk gksus pkfg,A  

¼4½ lEoknnkrk T;knk vk'kkoknh ;k fujk'kkoknh ugha gksuk pkfg,A  

4- lwpdksa }kjk iz”ukoyh Hkjokdj lwpuk izkIr djuk 

bl jhfr ds vUrXZr vuqlu/kkudrkZ lead ,d= djus ds fy, iz'ukoyh ¼iz'uksa dh ,d 

lwph tks lwpdksa }kjk Lo;a Hkjh tkrh gS½ rS;kj djrk gS vkSj mu O;fDr;ksa dks Hkjus ds 

fy, ns nsrk gS ftuls mls lwpuk,a izkIr djuh gS ;fn lwpdksa ds ikl iz'ukoyh dks 

Mkd }kjk Hkstk tkrk gS rks bl jhfr dks Mkd iz'ukoyh jhfr dgk tkrk gSA  
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lwpdksa }kjk iz”ukoyh Hkjokdj lwpuk izkIr djus dh jhfr ds xq.k  

¼1½ foLrr̀ {ks=&;g jhfr foLr`r {ks= ds fy, iz;ksx dh tk ldrh gSA vuqlU/kku dk 

{ks= ftruk cM+k gksXk iz'ukoyh Hkjus dh =qfV;ksa dh lEHkkouk mruh gh de gksXhA  

¼2½ ferO;f;rk&;g ,d ferO;;h jhfr gS D;ksafd blesa ifjJe] le; o /ku de [kpZ 

gksrk gSA  

¼3½ ekSfydrk ,oa fo’oluh;rk&bl jhfr }kjk izkIr lead ekSfyd ,oa fo'oluh; gksrs gSa 

D;ksafd iz'ukofy;ka Lo;a lwpdksa }kjk Hkjh tkrh gSaA 

lwpdksa }kjk iz’ukoyh Hkjokdj lwpuk izkIr djus dh jhfr ds nks"k  

¼1½ lhfer mi;ksx&bl jhfr dk mi;ksx dsoy f'kf{kr O;fDr;ksa ds chp esa gh fd;k tk 

ldrk gS] D;ksafd vf'kf{kr O;fDr iz'ukoyh dks i<+ dh ugha ldrs gSaA 

¼2½ vi;kZIr ,oa viw.kZ lwpuk&lwpdksa ij fdlh izdkj dk izfrcU/k u gksus ls vf/kdrj 

lwpd iz'ukofy;ksa dks Hkjdj okil ugha Hkstrs gSa rFkk tks iz'ukofy;ka vkrh Hkh gSa os 

viw.kZ gksrh gSaA 

¼3½ lwpdksa dh v#fp ,oa Hk;&lwpdksa dh mnklhurk] v#fp] vkyL;] Hk;] 'kadk] vkfn 

ds dkj.k vusd iz'uksa ds mRrj Hkjs gh ugha tkrs gSaaA  

¼4½HkzekRed fu"d"kZ&v/kwjh lwpuk,a vfHkufr rFkk foHkzeksa dks tUe nsrh gS] vr% vuqlU/kku 

ds fu’d’kZ HkzekRed gks ldrs gSaA  

¼5½ fo”oluh;rk dh deh&dHkh&dHkh lwpd lgh ckr u crkdj Xyr lwpuk Hkj nsrs 

gSa] QyLo:Ik lead fo'oluh; ugha gks ikrs gSaA  

¼6½ iz”ukoyh ij fuHkZjrk&;fn iz'ukoyh esa iwNs X;s iz'u vLi"V o cgq&vFkhZ gksaxss rks 

iz'uksa ds mRrj vLi’V ,oa vcks/kXkE; gks ldrs gSaA 

lko/kkfu;ka  

¼1½ lwpdksa dk lg;ksx izkIr djuk vko';d gS blds fy, mUgsa vuqlU/kku ds mn~ns'; 

vkfn ds ckjs esa Li"V :Ik ls crk nsuk pkfg,A vuqjks/k i= dh Hkk"kk uez ijUrq 

izHkko'kkyh gksuh pkfg,A  
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¼2½ iz'ukoyh ljy ,oa Li’V gksuh pkfg,A iwNs X;s iz'u bl izdkj ds gksus pkfg, 

ftlls lwpd dh ekufld] /kkfeZd] lkEiznkf;d] lkekftd] vkfn Hkkoukvksa dks Bsl u 

igqaprh gksA  

¼3½ iz'ukofy;ksa dh okilh dk izcU/k ,slk gksuk pkfg, ftlls fd os 'kh?kz izkIr gks ldsaA  

¼4½ lwpdksa ds mRrjksa dh izfr&tkap djkus dh O;oLFkk Hkh gksuh pkfg,A 

5- izXk.kdksa }kjk vuqlwfp;ksa dk Hkjuk  

bl jhfr ds vUrXZr izX.kdksa dks vuqlwfp;ka ¼iz'uksa dh ,d lwph ftls izX.kd Lo;a Hkjrk 

gS½ nsdj fHkUu&fHkUu {ks=ksa esa Hkstk tkrk gS ogka og lwpdksa ls lEidZ djds muds mRrj 

vuqlwph esa fy[krs gSaA  

izXk.kdksa }kjk vuqlwfp;ka Hkjus dh jhfr ds Xkq.k  

¼1½foLrr̀ {ks=&bl jhfr ds }kjk ,d O;kid {ks= ls lwpuk izkIr dh tk ldrh gSA 

¼2½'kq)rk&izXk.kd izf'kf{kr] prqj] ifjJeh o O;ogkj&dq'ky gksrk gS] vr% mlds }kjk 

vuqlwfp;kasa esa Hkjh X;h lwpukvksa esa 'kq)rk dh iw.kZ vk'kk gksrh gSA  

¼3½fo”oluh;rk&lwpdksa ls izX.kdksa dk O;fDrXr lEidZ jgrk gSA QyLo:Ik izkIr 

lwpuk,a vf/kd fo'oluh; gksrh gS D;ksafd izX.kd lwpdksa dks le>k&cq>kdj tfVy vkSj 

lUnsgizn iz'uksa ds mRrj izkIr dj ldrk gS rFkk iwjd iz”u iwNdj muds mRrjksa dh 

izfr&tkap Hkh dj ldrk gSA  

¼4½fu"i{krk&izXk.kd izk;% nksuksa izdkj dh eukso`fRr;ksa ¼vFkkZr i{k o foi{k½ ds gksrs gSa 

vr% bl jhfr esa i{kikr dh lEHkkouk de jgrh gSA  

¼5½vf”kf{kr lwpdksa esa Hkh mi;ksxh&lwpdksa ds vf'kf{kr gksus dh fLFkfr esa Hkh bl jhfr 

dk iz;ksx fd;k tk ldrk gSA  

izX.kdksa }kjk vuqlwfp;ka Hkjus dh jhfr ds nks"k  

¼1½vf/kd [kpZ&bl jhfr esa izX.kdksa ds osru o izf'kf{k.k ij Hkh [kpZ djuk iM+rk gSA 

bl jhfr esa le; Hkh vf/kd yXrk gSA  

¼2½tfVyrk&;g vuqlU/kku dh ,d tfVy jhfr gS D;ksafd izXk.kdksa dk p;u] muds 

izf'k{k.k dh O;oLFkk] muds dk;ksZa dk fujh{k.k] vkfn dfBu dk;Z gSaA vuqlwfp;ksa dk 

cukuk Hkh ljy dk;Z ugha gSA  
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¼3½i{kikr dh lEHkkouk&;fn izX.kdksa esa i{kikr dh lEHkkouk gqbZ rks mldk izHkko 

fu’d’kZ dks vfo'oluh; cuk nsrk gSA  

¼4½vkadM+ksa esa fHkUurk&izX.kdksa dh prqjkbZ] dq'kyrk] vkfn esa fHkUurk gksus ds dkj.k izkIr 

vkadM+ksa esa Hkh fHkUurk gks ldrh gSA  

lko/kkfu;ka&  

¼1½vuqlwfp;ka cukuk&vuqlwfp;ksa esa iz'u ljy] de o Li"V gksus pkfg,A iz'uksa dks ,d 

lqO;ofLFkr dze esa j[kk tkuk pkfg,A iz”u bl izdkj ds gksus pkfg, ftlls lwpd dh 

ekufld] /kkfeZd] lkEiznkf;d] lkekftd] vkfn Hkkoukvksa dks Bsl u igqaprh gksA ,d 

vuqlwph dks Hkjdj izX.kd dks uewus ds :Ik esa ns fn;k tkuk pkfg,A  

¼2½izXk.kd&vuqlU/kku dk {ks= foLr`r̀ gksus ds dkj.k vuqlU/kkudrkZ dqN O;fDr;ksa dh 

lgk;rk ysrk gS tks vuqlU/kku ds {ks= esa lwpdksa ¼ftuls lwpuk,a izkIr djuh gSa½ ls 

O;fDrXr lEidZ LFkkfir djds vkadM+ksa dk laXzg.k djrs gSaA  

f}rh;d leadksa ds izeq[k lzksr 

f}rh;d leadksa ds izeq[k lzksr fuEufyf[kr gSa% 

¼v½ izdkf'kr lzksr    

¼c½ vizdkf'kr lzksr   

¼v½izdkf'kr lzksr &fofHkUu fo"k;ksa ij ljdkjh o XSj&ljdkjh laLFkk,a rFkk vU; 

vuqlU/kkudrkZ egRoiw.kZ lead ,d= djds mUgsa le;&le; ij izdkf'kr djrs jgrs 

gSaA izdkf'kr leadksa ds izeq[k lzksr fuEufyf[kr gSa & 

1- ljdkjh izdk”ku & izR;sd ns'k dh ljdkjsa lEcfU/kr lead ,df=r vkSj izdkf”kr 

djokrh jgrh gSaA ;s lead cgqr fo'oluh; vkSj egRoiw.kZ gksrs gSaA vktdy Hkkjr 

esa yXkHkXk lHkh eU=ky;ksa }kjk vusd izdkj dh lwpuk,a o lead izdkf”kr djk;s 

tkrs gSaA izeq[k ljdkjh izdk'ku gSa % 

¼1½ Hkkjrh; fjtoZ cSad cqysfVu&ukfld 

¼2½ LVSfVfLVdy ,CVªSDV vkWQ bf.M;k &okf’kZd 

¼3½ vkfFkZd losZ{k.k &okf’kZd 
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2- v/kZ&ljdkjh laLFkkvksa ds izdk”ku &uXjikfydk,a] uXkj fuXke] ftyk cksMZ] vkfn 

fofHkUu izdkj ds vkadM+s ladfyr djkdj izdkf'kr djokrs gSa% tSls&tUe&ej.k] 

LokLF;] f'k{kk ls lEcfU/kr vkadM+sA  

3- vUrjkZ"Vªh; izdk”ku & vUrjkZ’Vªh; laLFkk,a tSls] la;qDr jk"Vª la?k vUrjkZ’Vªh; 

Je la?k (vUrjkZ’Vªh; eqnzk dks’k (I,M,F,)] vkfn le;&le; ij vkadM+ksa dk 

ladyu rFkk izdk'ku djrh gSaA  

4- vk;ksx o lfefr;ksa dh fjiksVsZa &ljdkj ;k fdlh vU; laLFkk }kjk vk;ksx ;k 

lfefr;ka fu;qDr dh tkrh jgrh gSaA ns'k dh fofHkUu leL;kvksa ds v/;;u ds 

fy, ;s vk;ksx ;k lfefr;ka lEcfU/kr vkadM+s ladfyr djds viuk izfrosnu 

izLrqr djrh gSa] tSls]  

¼1½ foRr vk;ksx ds izfrosnu  

¼2½ osru vk;ksx ds izfrosnu  

¼3½ ;kstuk vk;ksx ds izfrosnu A 

5- O;kikfjd o foRrh; laLFkkvksa ds izdk”ku &O;kikj ifj"knsa tSls&Hkkjrh; m|ksXk 

o okf.kT; la?k] twV feYl ,lksfl,'ku] vkfn lLFkk,a] fgUnqLrku fyoj fy-] 

fcM+yk Xqkzi] VkVk ,.M lUl fy+] LdU/k foif.k;ka   mit foif.k;ka   Hkh vusd 

izdkj ds lead ,d= djds izdkf'kr djokrh gSaA  

6- fo”ofo|ky; ,oa 'kks/k laLFkkvksa ds izdk”ku &fo'ofo|ky;] fjlpZ O;wjks o “kks/k 

laLFkkvksa }kjk vusd izdkj ds vkadM+s ,d= fd;s tkrs gSa vkSj izdkf'kr fd;s 

tkrs gSa]A 

7- lekpkj&i= ,oa if=dk,a &cgqr ls i= ,oa if=dk,a vusd izdkj ds vkadM+s 

,d= djds izdkf'kr djrh gSaA tSls% 

¼1½ bdkWukWfed VkbEl  &nSfud 

¼2½ nh QkbuSfU'k;y ,Dliszl &nSfud 

f}rh;d leadksa ds iz;ksx esa lko/kkfu;ka 

f}rh;d leadksa dk iz;ksx djrs le; cgqr lko/kkuh j[kus dh vko';drk gS] D;ksafd 

f}rh;d lead vusd =qfV;ksa ls iw.kZ gks ldrs gSaA =qfV;ksa ds vusd dkj.k gks ldrs gSa] 
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tSls] lkaf[;dh; bdkbZ dh ifjHkk’kk esa ifjorZu] lwpuk dh viw.kZrk] i{kikr] {ks= o 

mn~ns'; dh fHkUurk] vkfnA vr% ;g vko';d gS fd f}rh;d leadksa dk iz;ksx djrs 

le; mudh vkykspukRed tkap rFkk fo'oluh;rk dh ij[k dj ysuh pkfg,A ckWmys ds 

vuqlkj &  

^^izdkf'kr leadksa dks fcuk mudk vFkZ o lhek,a tkus tSlk dk rSlk Lohdkj dj ysuk 

[krjs ls [kkyh ugha vkSj ;g loZFkk vko';d gS fd mu rdksZa dh vkykspuk dj yh 

tk;s tks mu ij vk/kkfjr fd;s tk ldrs gSa**A  

blhfy, f}rh;d lkeXkzh dk iz;ksx djus ls iwoZ mudh fo'oluh;rk] mi;qDrrk rFkk 

Ik;kZIrrk dh tkap djus ds fy, fuEu ckrksa dh vksj /;ku nsuk vko';d gS%  

¼1½ fiNys vuqlU/kkudrkZ dh ;ksx;rk&ftl vuqlU/kkudrkZ }kjk lead ,d= fd;s X;s 

Fks mldh ;ksx;rk] dk;Z{kerk] lk/ku o bZekunkjh ij fopkj djuk gksXkA ;fn 

vuqlU/kkudrkZ ;ksX; o bZekunkj rFkk i{kikrjfgr gS rks lead fo'oluh; gks ldrs gSaA  

¼2½ tkap dk vfHkizk;&izkFkfed tkap dk vfHkizk; ¼mn~ns'; ,oa {ks=½ D;k Fkk\ ;fn 

izkFkfed tkap dk iz;kstu vkSj ckn dk iz;kstu leku ;k feyrk&tqyrk gS rc vki Hkh 

mu leadksa dk iz;ksx dj ldrs gSa] vU;Fkk ughaA  

¼3½ vuqlU/kku dk izdkj ,oa laXzg.k djus dh jhfr&vkadM+ksa dks ,d= djus dh laX.kuk   

rFkk fun'kZu jhfr;ka iz;ksx esa yk;h tk ldrh gSaA  

leadksa dk oXkhZdj.k rFkk lkj.khdj.k  

ladfyr leadksa ftUgsa muds ewy :Ik ls dPps vkadM+s dgk tkrk gS dks le>us ds fy, 

O;ofLFkr djus dh izfdz;k dks leadksa dk O;ofLFkrhdj.k dgk tkrk gSA blds varXkZr 

eq[; :Ik ls nks izfdz;k,a vkrh gSa& 

¼1½ leadksa dk oXkhZdj.k 

¼2½ leadksa dk lkj.khdj.k  

oXkhZdj.k    

vFkZ ,oa ifjHkk"kk   

ladfyr vkadM+ksa dks fdlh Xkq.k ds vk/kkj ij leku o vleku dj vyx&vyx oXkksZa esa 

ckaVus dh izfdz;k dks oXkhZdj.k dgk tkrk gSA dkWuj ds “kCnksa esa] ^^oXkhZdj.k vkadM+ksa dks 
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¼okLrfod :Ik ls ;k dkYifud :i ls½ lekurk rFkk ln`”;rk ds vk/kkj ij oXksZa ;k 

foHkkXkksa esa dzekuqlkj j[kus dh fdz;k gS vkSj ;g O;fDrXkr vkadM+ksa ds oXkhZdj.k ds eq[; 

y{k.k   

¼1½lkaf[;dh; vuqlU/kku ds mn~ns”;] {ks= ,oa Lo:Ik ds vuqlkj oXkhZdj.k ds vUrXkZr 

ladfyr vkadM+ksa dks fofHkUu oXkksZa esa ckaVk tkrk gSA  

¼2½oXkhZdj.k fdlh Xkq.k ;k fo”ks’krk ;k eki ds vk/kkj ij gksrk gSA  

¼3½oXkhZdj.k okLrfod ;k dkYifud gks ldrk gSA  

¼4½oXkhZdj.k inksa dh fofHkUurk ds chp mudh ,drk Li’V djrk gSA  

oXkhZdj.k ds mn~ns”; ;k dk;Z vkadM+ksa dks ljy o laf{kIr cukuk&oXkhZdj.k dk eq[; 

mn~ns”; vkadM+ksa dh tfVyrk dks nwj djds mUgsa ljy rFkk laf{kIr :Ik nsuk gSA 

1- rqyuk esa lgk;rk djuk&oXhZdj.k ls vkadM+ksa dk rqyukRed v/;;u lEHko 

gksrk gSA tSls&nks egkfo|ky;ksa ds Nk=ksa esa ckSf)d Lrj dh rqyuk izkIrkadksa 

dks izFke] f}rh; o r`rh; Js.kh ds vk/kkj ij oXksZa esa foHkkftr djds ljyrk 

ls dh tk ldrh gSA  

2- lekurk o vlekurk esa Li"Vrk o fuf”prrk ykuk&oXkhZdj.k ls lkaf[;dh; 

rF;ksa dh lekurk Li’V :Ik ls izdV gksrh gS blls mUgsa le>us esa lgk;rk 

feyrh gSA  

3- rdZiw.kZ ,oa oSKkfud O;oLFkk djuk&oXhZdj.k dh lgk;rk ls vkadM+ksa dh 

ekSfyd fo'ks’krkvksa ds vuqlkj] mudks oSKkfud ,oa rdZiw.kZ <aX ls izLrqr 

djus dh O;oLFkk dh tkrh gSA tSls&tula[;k vkadM+ksa dks vk;q] tkfr] /keZ] 

fyaX] vkfn oXksZa esa O;Dr djuk ,d rdZiw.kZ fdz;k gSA  

4- ikjLifjd lEcU/k Li"V djus esa lgk;d&vkadM+ksa dk oXhZdj.k muds chp 

ik;s tkus okys lEcU/k ds v/;;u dks lEHko cukrk gSA tSls&pspd dh 

chekjh ls vkadM+ksa dks oXhZdr̀ djus ls ;g Kkr fd;k tk ldrk gS fd ftu 

O;fDr;ksa dks Vhdk yXk;k X;k Fkk] mudh vis{kk ftu O;fDr;ksa dks Vhdk 

ugha yXk;k Xk;k Fkk] de pspd fudyh ;k ughaA  
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5- ,d ekufld fp= izLrqr djuk&oXkhZdj.k ls ;g lEHko gks tkrk gS fd 

vuqHko rFkk fopkkj dk ,d ekufld fp= [khapk tk ldsA blls efLr’d 

dk cks> de gks tkrk gS rFkk leadksa ds <sj dks laf{kIr :Ik ls le>k o 

;kn j[kk tk ldrk gS rFkk mUgsa Xkf.krh; foospuk ds ;ksX; cuk fy;k 

tkrk gSA  

6- vU; lkaf[;dh; fof/k;ksa dk vk/kkj izLrqr djuk&oXhZdj.k }kjk lkaf[;dh; 

lkeXzh ds lkj.kh;u rFkk fo'ys’k.k ds fy, vk/kkj rS;kj fd;k tkrk gSA 

fcuk oXhZdj.k ds vkadM+ksa dk lkj.kh;u vlEHko gS vkSj lkj.kh;u ds vHkko 

esa lkaf[;dh; fo'ys’k.k vO;kogkfjd gSA  

oXkhZdj.k dh vko”;drk@egRo    

ladfyr vkadM+s vius ewy:Ik esa vO;ofLFkr gksrs gSaA bUgsa ljy o le>us ;ksx; cukus 

ds fy, oXhZdj.k dh vko';drk gksrh gSA oXkhZdj.k ds vHkko esa leadksa dk izLrqrhdj.k] 

fo'ys’k.k ,oa mudh ijLij rqyuk vlEHko gSaA oXkhZdj.k] lkj.kh;u dk vk/kkj gSA  

oXkhZdj.k dh lhek   

oXkhZdj.k dh ,d lhek vkadM+ksa ds laf{kIrhdj.k dh izfdz;k esa dqN fooj.kksa dk lekIr 

gks tkuk gSA laf{kIrhdj.k ftruk vf/kd gksXk mruk gh vf/kd fooj.kksa ds NwV tkus dh 

lEHkkouk jgsXhA vr% lkaf[;d dks vko';d fooj.k lekIr gksus ls cpus ds fy, 

laf{kIrhdj.k cgqr gh lko/kkuh ls djuk pkfg,A  

vkn”kZ oXkhZdj.k ds vko”;d rRo  

vuqlU/kku dh izd`fr] mn~ns';] {ks=] vkfn dks /;ku esa j[krs gq, ;g vko';d gS fd 

oXkhZdj.k esa fuEu fo'ks’krk,a gksa% 

1- vlafnX/krk rFkk Li"Vrk &fofHkUu oXkksZa dh ifjHkk’kk vFkok fu/kkZj.k vFkok 

;kstuk Li’V] ljy o fuf”pr  gksuh pkfg, ftlls fdl bdkbZ dks fdl 

oxZ esa j[kk tkuk gS bl izdkj dh lafnX/krk o vfuf”pr rk dh Xkaqtkb'k 

u jgsA  

2- fu%’ks"kh &oXkhZdj.k ds fy, ;g vko';d gS fd izR;sd bdkbZ fdlh u 

fdlh oxZ esa lfEefyr gksA  
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3- ikjLifjd i`Fkd~rk &fofHkUu oXkksZa esa ikjLifjd i`Fkd~rk gksuh pkfg, vFkkZr~ 

fofHkUu oxZ ijLij viothZ gksus pkfg,A  

4- fLFkjrk%&oXhZdj.k ,d gh fl)kUr ds vk/kkj ij fd;k tk;s vkSj izR;sd 

Lrj ij mlh vk/kkj dks cuk;s j[kk tk;sA  

5- vuqdwyrk &oXhZdj.k vuqlU/kku ds vuq:Ik gksuk pkfg,A  

6- yphykiu  &oXhZdj.k ykspnkj gksuk pkfg, ftlls uohu ifjfLFkfr;ksa ds 

vUrXZr vko';drkuqlkj la'kks/ku fd;k tk ldsA  

7- ltkrh;rk  &izR;sd oxZ dh bdkb;ksa esa ltkrh;rk gksuh pkfg,A  

8- Xkf.krh; 'kq)rk &ekiu] ;ksx] vkfn 'kq) ,oa lgh gksus pkfg,A  

oXkhZdj.k dk vk/kkj ,oa izdkj 

;|fi vkadM+ksa ds oXkhZdj.k ds vusd lEHko vk/kkj gSa ijUrq vf/kdrj ftu vk/kkjksa ij 

vkadM+ksa dk oXkhZdj.k fd;k tkrk gS os bl izdkj gSa% 

1- vkdkj   ds vk/kkj ij]  

2- LFkku   ds vk/kkj ij] 

3- Ádkj ;k Xqk.k   ds vk/kkj ij]  

4- le;  ds vk/kkj ijA 

vkdkj ds vk/kkj ij oXkhZdj.k dks la[;kRed oXkhZdj.k dgk tkrk gSA  

LFkku ds vk/kkj ij oXkhZdj.k dks HkkSXksfyd oXkhZdj.k  dgk tkrk gSA izdkj o Xqk.k] vkfn 

ds vk/kkj ij oXkhZdj.k dks o.kZukRed oXkhZZdj.k dgk tkrk gSA  

le; ds vk/kkj ij oXhZdj.k dks dkykuqlkj oXkhZdj.k  dgk tkrk gSA  

oXkhZdj.k dh jhfr;ka  

fdlh iwoZ mn~ns'; ds fy, lqO;ofLFkr :Ik ls lkaf[;dh; fo"k;&lkeXkzh ftuesa izk;% 

la[;kRed rF; gksrs gSa] dk ladyu fd;k tkrk gSA ;s rF; ftUgsa la[;kvksa esa O;Dr 

fd;k tkrk gS] nks izdkj ds gks ldrs gSa% 

¼1½ bdkb;ksa dh fdlh Xkq.kkRed fo'ks’krk ¼Xkjhch] bZekunkjh] tkfr] lk{kjrk] vU/kkiu] 

cqf)eRrk] vkfn½ ftls izk;% Xkq.k dgk tkrk gS dh mifLFkfr vFkok vuqifLFkfr ds vk/kkj 

ij Xk.kuk }kjk izkIr vkadM+sA tSls] Xkjhc fdrus gSa] csjkstXkkj fdrus gSaA  
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 ¼2½ bdkb;ksa dh fdlh ekiu ;k Xk.kuk ;ksX; fo'ks’krk ftls izk;% pj   dgk tkrk gS] 

ds vk/kkj ij Xk.kuk ;k ekiu }kjk izkIr vkadM+sA tSls] vk;q] cPpksa dh la[;k] oLrqvksa ds 

ewY;] ÅapkbZ] Hkkj] nwjh] vkfnA  

bu nks izdkj ds rF;ksa ds vk/kkj ij oXkhZdj.k dh nks jhfr;ka gSa%  

¼d½ Xkq.kkRed oXkhZdj.k    

¼[k½ la[;kRed oXkhZdj.k A  

¼d½ Xkq.kkRed oXkhZdj.k]  

Xqk.kksa dh mifLFkfr vFkok vuqifLFkfr ds vk/kkj ij fd;k Xk;k oXkhZdj.k xq.kkRed 

oXhZdj.k dgykrk gSA Xqk.kkRed oXkhZdj.k nks izdkj dk gks ldrk gS%  

¼1½ }U}Hkktu oXkhZdj.k &;fn bdkb;ksa ds lewg dks ,d Xkq.k ds vk/kkj ij mldh 

mifLFkfr ;k vuqifLFkfr ds vuqlkj nks oXkksZa esa ckaVrs gSa rks ,sls Xkq.kkRed oXkhZdj.k dks 

}U}Hkktu oXkhZdj.k ;k lk/kkj.k oXkhZdj.k ;k ,d Xqk.k oXkhZdj.k dgrs gSaA  

¼2½ cgqXqk.kh oXkhZdj.k  ;k yXkrkj }U}Hkktu oXkhZdj.k  &;fn ,d Xkq.k ¼eku yks A ½ 

ds vk/kkj ij oXkhZdj.k fd;k tkrk gS rks nks oxZ cusaXksA fQj izR;sd oxZ dks nwljs Xkq.k 

¼eku yks B½ ds vk/kkj ij oXkhZdj.k fd;k tk;s rks izR;sd oxZ ds nks mioxZ gksaXksA bl 

izdkj nks Xkq.kksa ds vk/kkj ij yXkrkj }U}Hkktu }kjk pkj oxZ cusaXkssA tSls% oxZ ds nks 

mioxZ gksaXksA bl izdkj nks Xkq.kksa ds vk/kkj ij yXkrkj }U}Hkktu }kjk pkj oxZ cusaXkssA  

lko/kkfu;ka &bl izdkj dk oXkhZdj.k djuk ljy gS ijUrq fuEu lko/kkfu;kaaa j[kuk 

okaNuh; gS%  

¼1½ vk/kkj dk Li"V gksuk&Xq.k dh mifLFkfr vFkok vuqifLFkfr dk vk/kkj Li’V :Ik ls 

fuf”pr gksuk pkfg,A tSls] ;fn o;Ld vkSj vo;Ld nks oXkksZa esa ckaVuk gS rks ;g 

fuf”pr  gksuk pkfg, fd fdl vk;q rd vo;Ld ekuk tk;sXkkA  

¼2½ ifjorZuksa dks /;ku j[kuk&,df=r vkadM+ksa esa ifjorZu gksrk jgrk gS tSls&vf'kf{kr 

f'kf{kr gks tkrs gSaA bldk /;ku j[kuk cgqr vko';d gSA  

¼[k½ pjksa ds vuqlkj oXkhZdj.k  

pj nks izdkj ds gksrs gSaa%  
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¼1½ [kf.Mr pj &og pj ftlds eku ifjfer gksa ;k vifjfer ijUrq vyx&vyx 

X.kuh; gksa] [kf.Mr ;k vlrr~ pj dgk tkrk gSA tSls&Nk=ksa dh la[;k] izfr i`’B 

Xkyfr;ksa dh la[;k] deZpkfj;ksa dk ekfld osru] vkfnA  

¼2½ v[kf.Mr pj &og pj tks fdlh vUrjky ;k vUrjkyksa esa lS)kfUrd :Ik ls 

¼O;kogkfjd :Ik ls lEHko gks ;k u gks½ izR;sd eku ys ldrk gS] lrr~ pj ;k [kf.Mr 

pj dgykrk gSA tSls] Nk=ksa dh vk;q] deZpkfj;ksa dh dqy vk;] O;fDr;ksa dh ÅapkbZ] 

vkfnA  

lkj.kh;u  

lkj.kh;u vFkok vkadM+ksa dks lkjf.k;ksa ds :Ik esa izn'kZu lkaf[;dh; fo'ys’k.k dk ,d 

vR;Ur egRoiw.kZ HkkXk gSA okLro esa vkadM+ksa dks O;ofLFkr :Ik esa iznf'kZr djus dh rhu 

fof/k;k¡ gSa& 

¼1½ m)j.k :Ik esa  ¼2½ lkfj.kh ds :Ik esa ¼3½ xzkQ vFkok vkjs[kksa ds :Ik esa A izLrqr 

v/;k; esa lkj.kh;u ls lEcfU/kr lkekU; rF;ksa dh ppkZ djsxsas] rFkk m)j.k :Ik esa 

izLrqr vkadM+ksa dks lkj.kh;ksa ds }kjk dSls iznf'kZr fd;k tkrk gS&bldh O;k[;k djsxsasA  

lkfj.kh gekjk vfHkizk; vkadM+ksa dh iafDr;ksa esa dzec) O;oLFkk ls gS ftlls leadksa dh 

fo'ks’krk;sa mHkj dj Li’V :Ik ls lkeus vk tk;saA lkj.kh;ksa ds :Ik esa iznf'kZr vkadM+s u 

dsoy lkaf[;dh; fo'ys’k.k ds n`f"Vdks.k ls lqfo/kktud gksrs gSa] oju~ ;g ewy vkadM+ksa 

dh tfVyrkvksa dks de djus esa Hkh lgk;d gksrs gSaA dkWuj ds vuqlkj] ^^lkj.kh;u 

vkafdd lkexzh dks fdlh O;ofLFkr ,oa dzec) <aX ls iznf'kZr djus dh ,d jhfr gS 

ftldk mn~ns'; fdlh fopkjk/khu leL;k ij i;kZIr izdk'k Mkyuk gSA** lkj.kh;u ds 

izeq[k mn~ns'; fuEukafdr gSa& 

¼1½ lkj.kh;u dk izeq[k mn~ns'; fo'kky rFkk fc[kjs leadksa dks laf{kIr :Ik esa O;ofLFkr 

dze ls lkeus ykukA  

¼2½ vuqlU/kku dk mn~ns'; lqyHk :Ik esa izLrqr djukA  

¼3½ U;wure LFkku esa rF;ksa dks lkeus j[kukA  

¼4½ lkaf[;dh; fof/k;ksa ds iz;ksx dks lqXke cukukA  
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Lkkj.kh;u djrs le; fuEukafdr ckrksa dks /;ku esa j[kuk pkfg,A  

¼1½ izR;sd lkj.kh ds Åij Li’V :Ik ls 'kh’kZd fy[kk gksuk pkfg, ftlls ;g Li"V gks 

tk; fd lkfj.kh esa nh Xk;h lwpuk;sa fdl fo’k; ls lEcfU/kr gSaA  

¼2½ lkj.kh mfpr ek=k esa LrEHkksa rFkk iafDr;ksa esa foHkkftr gksuh pkfg,] tgk¡ rd lEHko 

gks iafDr;ksa dh la[;k vf/kd j[kuh pkfg,A  

¼3½ lkfj.kh dh jpuk ds iwoZ [kkuksa dh la[;k rFkk foLrkj vkfn dks fuf”pr  dj ysuk 

pkfg,A  

¼4½ izR;sd LrEHk ij mi'kh’kZd rFkk mldh la[;k Li’V :Ik ls nh tkuh pkfg,A  

¼5½ tgk¡ rd lEHko gks lkj.kh;u dh izfdz;k ljy] Je dks cpkus okyh rFkk de 

[kphZyh gksA  

¼6½ lkj.kh bl izdkj ls rS;kj dh tkuh pkfg, ftlls izLrqr rF;ksa dh tk¡p nwljh vksj 

ls Hkh dh tk lds ftlls v'kqf);k¡ de 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 dks ljy] laf{kIr] vkd’kZd rFkk Lor% Li’V  gksuk pkfg,A  

2- lkfj.kh dk 'kh’kZd lkfj.kh ds Åij Li’V :Ik ls vafdr gksuk pkfg,] rFkk blesa 

fdlh izdkj dh vLi’Vrk vFkok lfUnX/krk ugha gksuk pkfg,A  

3- 'kh’kZd ds uhps lkfj.kh esa n'kkZ;h XkbZ jkf'k;ksa dh eki dh bdkb;ksa dk mYys[k 

djuk pkfg,A  

4- lkfj.kh esa iz;qDr iafDr;ksa ds 'kh’kZd ftUgsa fd vuq'kh’kZd  dgk tkrk gS] Li’V 

:Ik ls n'kkZ;s tkus pkfg,A bl izdkj LrEHkksa  ds 'kh’kZd ftUgsa fd mi'kh’kZd  

dgk tkrk gS Li’V :i ls vafdr gksus pkfg,A  

5- lkfj.kh ds eq[; HkkXk esa izfof’V;ksa vFkok lEcfU/kr vkadM+ksa dks iafDr;ksa rFkk 

LrEHkksa ds 'kh’kZdksa ds vuqlkj Hkjk tkuk pkfg,A ;fn fdlh rF; ls lEfcU/kr 

vkadM+s miyC/k ugha gSa] rks lkfj.kh esa lacaf/kr LFkku@[kkuksa ij Li’V :Ik esa   

vafdr djuk pkfg,A  

       ;fn vkadM+ksa ds lkisf{kr ekuksa vFkok izfr'krksa dks Hkh fo'ys’k.k esa iz;qDr fd;k   
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tkuk gS] rks bUgsa ewy vkadM+ksa ds uhps dks’Vdksa esa n'kkZ;k tkrk gSA  

6- lkfj.kh esa n'kkZ;s Xk;s os vkadM+s] ftudh O;k[;k eq[; 'kh’kZd  vuq'kh’kZd   

vFkok mi'kh’kZd ds vUrXkZr ugha dh tk ldh gS] mUgsa Li’V djus ds fy;s 

lkfj.kh ds eq[;&HkkXk ds uhps O;k[;kRed fVIi.kh fy[kh tkuh pkfg,A  

7- lkfj.kh ds uhps vkadM+ksa ds lzksr  vFkok lUnHkZ XkzUFkksa ds fo’k; esa tkudkjh 

vafdr gksuh pkfg,A  

14-0 laXkzghr lead ä dk lEiknu 

lead¨a dk ladYku fdlh Òh Ádkj ls D;¨a u fd;k tk, muesa deh jg tuk LokÒkfod 

gSA blh deh d¨ nwj djus ds fYk;s t¨ fØ;k viukbZ tkrh gSA mls lEiknu dgrs gSaA 

lEiknu dh ÁfØ;k esa lead¨a d¨ Øec) vk;¨tu] tkap rFkk la'k¨/ku] 'kq)rk dk Lrj 

vkfn fuf”pr  fd;s tkrs gSaA la{¨i esa lead¨a ds lEiknu dk vk'k; ladfYkr leadr ä 

dh 'kq)rk dh tkap djuk] «kqfV; ä d¨ nwj djuk] v/kwjh lwpukv¨a d¨ iqu% ladfYkr djus 

dk mud¨ vuqekfur djus dk fu.kZ; Y¨uk] vkfn ls gSA lead ä ds lEiknu esa 'kq)rk 

Lrj] milknu ;k lfédVhdj.k v©j lkaf[;dh; foÒze¨a ds fo'Y¨"k.k dk lekos'k g¨rk 

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 dkj.k gS fd 

lkaf[;dh; vkadM+¨a ds lEiknu ij vf/kd cYk fn;k tkrk gSA oXkÊdj.k rFkk lkj.kh;u 

dh lqfo/kk ds fYk;s ladsr¨a dk Á;¨Xk Òh bl ÁfØ;k ds varXkZr vkrk gSA ;Fkk;¨X; 

lEiknu ;g Òh irk dj ldrk gS fd lead¨a ds ladYku eas d¨bZ i{kikr r¨ ugÈ fd;k 

;k gS vFkok ÁX.kd¨a }kjk lwpuk ladYku ea Ykkijokgh r¨ ugÈ cjrh Xk;h gSAA 

 ;g dFku fcYdqYk lgh gS fd lEiknu dk dk;Z vR;f/kd dfBu dk;Z gS blesa 

mPpLrjh; lEiknu rduhd rFkk dq'kYkrk dh vko';drk g¨rh gSA ;|fi bl dk;Z esa 

le; cgqr Ykxrk gS fQj Òh ;g vfuok;Z gS D;¨afd blds vÒko esa vuqla/kku dk dk;Z 

dsoYk ,d v©ipkfjdrk jg tkrh gSA 
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ÁkFkfed lead ä dk lEiknu & e©fYkd ¼ÁkFkfed½ lead¨a dk ladYku vuqlwfp;¨a vFkok 

Á'ukofYk;¨a ds vk/kkj ij fd;k tkrk gSA 

lEiknu dh ÁfØ;k &  

1&laXfr ds fYk, lEiknu & Á'ukofYk;ka rFkk vuqlwfp;ka rS;kj djrs le; cgqr ls ,sls 

Á'u cuk;s tkrs gSaA ftuds mÙkj¨a ds ijLij feYkku djus ij ;g irk pYk tkrk gS fd 

ÁkIr ifj.kke¨a esa vlaXfr r¨ ugÈ gSA 

2& ,d:irk ds fYk, lEiknu & Á'ukoYkh@vuqlwfp;¨a esa fn;s X;s Á'u¨a ds mÙkj¨a esa 

,d:irk vfuok;Z gSA vr% ;fn Á'u ä ds mÙkj¨a esa ,d:irk dk vÒko n`f"VX¨pj g¨ r¨ 

lEiknu dk ,d egRoiw.kZ dk;Z ÁkIr mÙkj ä esa ,d:irk Ykkuk Òh gS blls fd fo'Y¨"k.k 

lEÒo g¨ ldsA 

3&iw.kZrk ds fYk, lEiknu & lEiknd d¨ ;g Òh ns[kuk g¨rk gS fd Á'ukoYkh esa 

lfEefYkr lÒh Á'u ä ds mÙkj ÁkIr dj fYk;s X;s gSa ;k ugÈ]- ;fn dqN Á'u¨a ds mÙkj 

ÁkIr ugÈ gq, g¨a r¨ mud¨ lwpuk nsus okYk¨a ls lEidZ LFkkfir djds ÁkIr dj Y¨uk 

pkfg,A 

4&'kq)rk ds fYk, lEiknu & laXzghr lead ä dh okLrfodrk ,oa 'kq)rk dk ijh{k.k 

djuk lEiknu dk ,d dfBu dk;Z gSA D; äfd iw.kZ 'kq)rk O;ogkj eas ugÈ ik;h tkrh 

vr,o 'kq)rk ds fu/kkZfr Lrj ds vuq:i gh lEiknd d¨ viuk dk;Z djuk iM+rk gSA 

f}rh;d lead¨ dk lEiknu & f}rh;d lead¨ dk lqpk: :i ls rFkk vR;f/kd 

lko/kkuh ls lEiknu djus ds fYk, lEiknd d¨ fuEu ckr ä ij fopkj djuk vko';d 

gS & 

1& f}rh;d lead¨ dk mn~Xke &f}rh;d lead¨a dk lEiknu djus ls iwoZ muds lz¨r 

dk irk YkXkuk vko';d gSA 

2& lead ladYku dh fof/k & lEiknu djus ls iwoZ ;g tkuuk Òh vko';d gS fd 

lead ladYku dh d©u lh fof/k dk Á;¨X fd;k X;k FkkA 

3& ewYk vuqla/kku dk mÌs';] {¨«k ,oa lhek,a & vR;f/kd lko/kkuh ls lEiknu djus ds 

fYk;~s ;g ns[k Y¨uk vko';d gS fd iwoZ ladYkudrkZ ds lead ladYku dk mÌs';] {¨«k 

rFkz lhek,a D;k FkÈA 
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4& e©fYkd lead ladYku dk le; & f}rh;d lead¨a dk lEiknu djrs le; muds 
ladfYkr fd;s tkus dk le; Òh Kkr g¨uk pkfg,A 
5& 'kq~)rk dk Lrj & lead ladYku esa 'kq)rk dk Lrj D;k fu/kkZfjr fd;k X;k Fkk] 
lEiknu esa bldh Òh egRoiw.kZ LFkku gSA 
6& ekiu rFkk fo'Y¨"k.k dh bdkb;ka & lEiknu dk;Z esa ekiu rFkk fo's"k.k dh bdkb; ä 
dk /;ku j[kuk Òh vko';d gSA 
7& e©fYkd vqlU/kkudrkZ dh ;¨X;rk ,oa bZekunkjh & f}rh;d lead¨a dk lEiknu 
djrs le; vuqla/kkudrkZ dh ;¨X;rk ,oa bZekunkjh dh tkdkjh Òh dj Y¨uh pkfg,A 
8& fofÒé lz̈ ra ls ÁkIr lead ä dh ijLij rqYkuk ,oa ijh{kkRed tkap & ;fn f}rh;d 
lead¨a d¨ ÁkIr djus ds fofÒé lz¨r jgs g¨a r¨ mudh rqYkuk djuk Òh vko';d gSA 
lead lEiknu ds fof'k"V igYkw 
1& ifj'kq)rk dh ek«kk & lkaf[;dh; lead¨a dh 'kq)rk dk vk'k; 'kq) ekiu ls gSA 
M‚0 ckmY¨ ds vuqlkj & ^^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¨ fdlh LFkkuh; eku ds vk/kkj ij 
fudVorÊ iw.kk±d la[;k,a cukdj mUgsa laf{kIr rFkk ljYk o cukus dh ÁfØ;k] ftlls 
ifj.ke esa d¨bZ fo'¨"k vUrj u iM+s d¨ milknu dgk tkrk gSA 
3& lkaf[;dh; foÒze & lkaf[;dh; esa ^foÒze* 'kCn ls vfÒÁk; ^v'kqf)* ;k «kqfV ls ugÈ 
gS ;gka foÒze 'kCn ,jd fo'¨"k vFkZ esa Á;qä g¨rk gSA lkaf[;dh; esa foÒze ^fdlh in ds 
okLrfod ewY; v©j vuqekfur ewY; ds vUrj d¨ dgrs gSaA* d‚uj ds vuqlkj 
^^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 vuqlkj lead fdrus Ádkj ds g¨rs gSa & 
  (A)  3 

  (B)  4 

  (C)  2 

  (C)  10 
Yk?kq mÙkjh; Á'u 
  Á'u 1 &  ÁkFkfed rFkk f}rh;d lead¨a dk vFkZ ,oa vUrj crkb;s \ 
  Á'u 2 &  vkadM+¨a ds oXkÊdj.k dh vko';drk D; ä gS \ 
13-6 ikB lkjka'k 

 bl Ádkj ge dg ldrs gSa losZ{k.k dk vuqla/kku dk vk;¨tu lkaf[;dh; 

ÁØh; dh ÁFke voLFkk gSA lkaf[;dh; vuqla/kku ,d tk¡p gS ftlesa fdlh 

leL;k ds lek/kku ds fYk, ifjdYiuk dh lR;rk dh tk¡p dh tkrh gSA bl 

gsrq lead ä dk egRoiw.kZ LFkku gSA 
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13-7 lanÒZ xzUFk 

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. 

13-8 fucU/kkRed Á'u 

1- lkaf[;dh; lkeXkzh ds laXkzg.k esa Á;qä fofÒé jhfr;¨a d¨ le>kb,A buesa ls 

vki fdld¨ Bhd le>rs gSaA 

2- ÁkFkfed lead ,d«k djus dh ÁR;{k O;fäXkr vuqlU/kku rFkk vÁR;{k e©f[kd 

vuqlU/kku fof/k;¨a ds xq.k&n¨"k crYkkb,A 

3- lead ladYku ¼lkaf[;dh; vuqla/kku½ dh laX.kuk fof/k v¨j fun'kZu fof/k ds 

Xkq.k&n¨"k ä dh rqYkuk dhft,A 

4- f}rh;d lead D;k g¨rs gSa\ f}rh;d lead ä d¨ vXkY¨ vuqla/kku esa Á;¨Xk djrs 

le; D;k lko/kkfu;ka Ykh tkuh pkfg,\ 

5- ^^lead ladYku esa lkekU; cqf) eq[; vko';drk v©j vuqÒo eq[; f'k{kd gSA** 

bl dFku dk vkYk¨pukRed foospu dhft,A 

6- f}rh;d lead D;k g¨rs gSa\ buds Áeq[k lz¨r crkb,A buds mi;¨Xk ls igY¨ 

D;k lko/kkfu;ka j[kuh 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 
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14-0 ÁLrkouk 

fiNYkh bdkbZ esa vki Yk¨X ä us led¨a ds ,d«khdj.k v©j muds ewY;kadu dh fof/k;¨a ds  

fo"k; esa Kku ÁkIr fd;kA bl bdkbZ eas vki Yk¨Xk lead¨a@vkadM+¨a d¨ fdl Ádkj 

ÁLrqr fd;k tkrk gS] dh tkudkjh ÁkIr djsxsasA 

 bl bdkbZ esa eq[; :i ls fcUnqjs[kh; fof/k dh foospuk dh tk;sXh v©j blds fofÒé 

rjhd¨a ls vkid¨ voXr djk;k tk;sXkA 

14-1 mÌs'; 

bl bdkbZ ds v/;u¨ijkar vki  

� vkadM+¨a ds ÁLrqrhdj.k dh lcls eq[; bdkbZ fcUnqjs[kh; fof/k dk vFkZ tku 

ldsaxsaA 

� fp«k rFkk fcUnqjs[kh; esa varj tku ldsaxsA 

� fcUnqjs[kh; Án'kZu dh mi;¨fXrk tkusaXksA 

� fcUnqjs[kh; fof/k ls Án'kZu ds Xq.k v©j n¨"k¨a dh foospuk dj ldsaxsA 

� fcUnqjs[kh; Án'kZu dh mi;¨fXkrk ÁkIr dj ldsaxsA 

14-2 fcUnqjs[kk dk vFkZ ,oa ifjÒk"kk  

lkaf[;dh; vkadM+¨a dk XkzkQ isij ij Án'kZu XkzkQ ;k fcUnqjs[k dgYkkrk gSA vf/kdka'k 

lkaf[;dh; vkadM+sa brus fo'kkYk v©j tfVYk g¨rs gSa fd tu&lkekU; ds fYk, mudk 

le>uk vR;Ur dfBu gSA oXkÊdj.k o lkj.kh;u lead¨a d¨ O;ofLFkr o lqUnj <aXk ls 

ÁLrqr djrs gSa] ijUrq buds }kjk vkadM+¨a dh fo'¨"krkv¨a d¨ Bhd Ádkj ls Ánf'kZr ugÈ 

fd;k tk ldrkA 

 ,e- ,e- CY¨;j ds vuqlkj ^^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 dFku 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 js[kkfp«k 
1- Á;¨Xk lEcU/kh vUrj 
 
 
 
2- jpuk lEcU/kh vUrj 
 
 
 
 
 
 
 
3- dk;Z lEcU/kh vUrj 
 
 
4- rqYkuk lEcU/kh vUrj 
 
 
 
5- ek/; ä dk fu/kkZj.k 
 
 
 
6- lkFkZdrk lEcU/kh vUrj 

fp«k¨a dk Á;¨Xk fo'¨"k :i 
ls LFkkuh; Jsf.k;¨a ds 
Án'kZu ds fYk, fd;k tkrk 
gSA 
fp«k¨a dh jpuk lkns dkXkt 
ij dh tkrh gS v©j budk 
fu:i.k n.M ä] vk;r¨a] 
oXk¨±] o`Ùk ä vkfn }kjk fd;k 
tkrk gSA budh jpuk 
dfBu gSA 
 
 
 
fp«k¨a dh dk;Z rqYkukRed 
v/;;u d¨ lEÒo cukuk 
gSA 
fp«k¨a }kjk ,d gh Js.kh ds 
fofÒé ewY;¨a dh rqYkuk dh 
tkrh gSA 
 
fp«k¨a ls laf[;dh; eki¨a 
dk vuqeku lEÒo ugÈ gSA 
 
fp«k fdlh fo"k; dh dsoYk 
lfédV lwpuk Ádkj djrs 
gSaA ;s vkadM+¨a ds vFkZ eas 
fdlh Á[kkj dh o`f) ugÈ 
djrs] vr% vuqlU/kku eas 
foospu ds fYk, mi;¨Xkh 
fl) ugÈ g¨rsA 

js[kkfp«k¨a dk Á;¨Xk 
dkYk&Js.kh rFkk vko`fÙk 
forj.k ä ds Án'kZu ds fYk, 
fd;k tkrk gSA 
js[kkfp«k Ák;% fcUnqjs[kh; 
i«k ij cuk;s tkrs gSa rFkk 
bud¨ cukus ds fYk, fofÒé 
Ádkj ds fcUnqv ä ;k js[kkv¨a 
vkfn dk Á;¨Xk fd;k tkrk 
gSA budh jpuk ljYk gSA 
buesa Je rFkk le; de 
Ykxrk gSA 
fcUnqjs[k¨a dk dk;Z 
rqYkukRed v/;;u dh 
lEÒo cukuk gSA 
js[kkfp«k }kjk ,d ls 
vf/kd Jsf.k;¨a esa vkus okY¨ 
ifjorZu dh rqYkuk dh tk 
ldrh gSA 
js[kkfp«k ls e/;dk] cgqYkd 
vkfn ds ewY; Kkr fd;k 
tk ldrs gSaA 
 
fcUnqjs[k vf/kd Li"V] 
laf{kIr rFkk 'kq) g¨rs gSa 
v©j vuqikr] <kYk] ifjorZu 
nj vkfn ds v/;k; esa 
dkQh lgk;d g¨rs gSaA 
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14-4 fcUnqjs[kh; Án'kZu ds dk;Z 

1& fcUnqjs[kk fo'Y¨"kd d¨ vuqlU/kku ls lEcfU/kr lkekU; fof/k] Xk.kuk rFkk fu;¨tu esa 

ekxZn'kZu djrh gSA 

2& fcUnqjs[kk dk Á;¨Xk Xkf.krh; X.kuk ds LFkku ij le; o Je cpkus ds fYk, fd;k 

tkrk gSA 

 3& Xkf.krh; oØ ds LFkku ij eq[r gLr oØ lead ä dh Áo`fÙk ds vf/kd vuq:i cuk;h 

tk ldrh gSA 

4& fcUnqjs[kk tfVYk lead¨a d¨ fpf«kr djds mUgsa ljYk o c¨/kXE; cukrk gSA 

5& lEcfU/kr rF; ä d¨ ikl&ikl Ánf'kZr djds rqYkuk d¨ ljYk cuk nsrk gSA 

14-4-1 fcUnqjs[kh; Án'kZu ds Xqk.k ;k YkkÒ ;k mi;¨fXkrk   

1& vkd"kZd o ÁÒko'kkYkh & fcUnqjs[k cgqr vkd"kZd g¨rs gSaA lqUnj <aXk ls cukdj mUgsa 

v©j Òh vkd"kZd cuk fYk;k tkrk gSA 

2& le>us eas ljYk & lead¨a dh vO;ofLFkr v©j fo'kkYk jkf'k fcUnqjs[kk ds }kjk ljYk 

o lqc¨/k cu tkrh gS v©j og tu&lkekU; ds le>us ;¨X; g¨ tkrh gSA 

3& le; o Je dh cpr & bl jhfr }kjk vkadM+¨a d¨ ÁLrqr djus esa le; o Je 

vis{kkÑr de Ykxrk gSA t¨ vkadM+¨a dk v/;;u djrs gSa mudk Òh le; o Je cprk 

gSA 

4& rqYkukRed v/;;u esa ljYkrk & js[kkv¨a }kjk n¨ Ádkj ds lead¨a dh rqYkuk eas 

cgqr lqfo/kk jgrh gSA n¨u¨a Ádkj ls lead¨a dh fn'kk dk Bhd&Bhd Kku ljYkrk ls 

g¨ tkrk gS v©j muds rqYkukRed v/;;u esa Òh ljYkrk jgrh gSA 

fMdlu gkVZcsYk ds vuqlkj] ^^pkVZ ,oa fcUnqjs[kk ds mnkgj.k lkaf[;dh; lkeXzh ,oa 

Áo`fÙk; ä dh rqYkuk d¨ ljYkrk ls Li"V djrs gSaA** 

5& LFkk;h Òko & la[;k lEcU/kh lwpukv¨a d¨ Ák;% ge Yk¨Xk dqN le; ds mijkUr ÒwYk 

tkrs gSa D;¨afd lÒh la[;kv¨a d¨ ;kn j[kuk ljYk ugÈA ijUrq fcUnqjs[k¨a dk ÁÒko 

i;kZIr va'k¨a eas LFkk;h g¨rh gS rFkk mUgsa ge tYnh ugÈ ÒwYkrs gSaA 

6& vkUrjXk.ku] czkãX.ku o iwokZuqeku eas lqfo/kk & fcUnqjs[k¨a dh lgk;rk ls 

vkUrjXk.ku] okáX.ku o iwokZuqeku ljYkrk o 'kh?kzrk ls fd;k tk ldrk gSA buds }kjk 
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bu fØ;kv ä ds djus eas cgq/kk ljYkrk g¨rh gSA u lw«k¨a dk Á;¨Xk djuk iM+rk gS v©j 

u la[;k lEcU/kh vf/kd fØ;k,a gh djuh iM+rh gSaA 

7& lglEcU/k dk vuqeku & fcUnqjs[k¨a dh lgk;rk ls lglEcU/k dk cgqr va'k¨a eas 

vuqeku YkXk;k tk ldjrk gSA oØ¨a dh Xfr bls Li"V :i ls ÁdV djrh gSA 

8& Òwf;"Bd] e/;dk ,oa prqFk±d ä dk Kku & fcUnqjs[kh; Án'kZu }kjk Òwf;"Bd   

e/;dk rFkk prqFk±d¨a dk Kku ljYkrk ls g¨ tkrk gSA 

9& ,sfrgkfld rFkk dkfYkd lwpuk,a & ,sfrgkfld rFkk dkfYkd lwpuk,a] t¨ fd 

vkadM+¨a ds }kjk ÁdV dh tkrh gSa] fcUnqjs[kh; Án'kZu }kjk vf/kd ÁÒko'kkYkh :i eas 

fn[kk;h tk ldrh gSaA 

14-4-2 fcUnqjs[kh; Án'kZu ds n¨"k@lhek,a 

 ljYk js[kk fp«k¨a ls Òh mUgsa iw.kZr% le>s fcuk XkYkr fu"d"kZ fudkY¨ tk ldrs gSaA 

fcUnqjs[kh; Án'kZu ds Áeq[k n¨"k fuEufYkf[kr gSa & 

1& 'kq)rk dh tkap u g¨uk & oØ¨a ds }kjk foXr dk Án'kZu g¨rk gS] ijUrq okLrfod 

ewY; dk vuqeku ugÈ g¨ ikrk gSA blfYk, 'kq)rk dh tkap ugÈ g¨ ikrhA 

2& rdZlaXkr u g¨uk & fcUnqjs[k¨a dk ÁÒko dÒh&dÒh vka[k¨a rd gh jgrk gSA  

3& nq#i;¨Xk lEÒo & ekin.M esa Fk¨M+k ifjorZu dj nsus ij o£ ds vkdkj esa cgqr 

vUrj iM+ tkrk gS] blfYk, ekin.M ä d¨ Y¨dj lead¨a d¨ fofÒé <aX¨a ls ÁLrqr fd;k 

tk ldrk gS v©j budk nq#i;¨X Òh fd;k tk ldrk gSA 

4& m)j.k ds :i esa ÁLrqr u fd;k tkuk & fdlh RkF; dh iqf"V ds fYk, fcUnjs[k¨a 

d¨ m)j.k ds :i esa ÁLrqr ugÈ fd;k tk ldrkA 

5& vi;kZIr lwpuk nsuk & fcUnqjs[kk ds }kjk lÒh lkaf[;dh; lkeXzh d¨ ÁLrqr ugÈ 

fd;k tk ldrk gS v©j u ;s lÒh Ádhj dh leL;kv¨a ds lek/kku esa lgk;d g¨ lrs 

gSa blfYk, budh lwpuk,a vi;kZIr g¨rh gSaA 

14-4-3 fcUnqjs[kk dh jpuk 

fcUnqjs[k¨a dh jpuk lkekU;r% fcUnqjs[kh;&i«k ij vafdr fd;s tkus okY¨ fcUnqv ä d¨ 

vkil esa feYkk nsus ls g¨rh gSA mnxz js[kk d¨ mnxz eki Js.kh ;k d¨fV v{k   v©j 
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{©frt js[kk d¨ {©frt js[kk ij {©frt eki Js.kh ;k Òqtk{k dgrs gSaA Òqtk{k ds fYk;s 

;;  rFkk d¨fV v{k ds fYk, jj ladsr¨a dk Á;¨Xk ÁpYku eas gSA 

bl Ádkj fcUnqjs[kh;&i«k pkj ÒkX¨a eas caV tkrk gS ftuesa ls ÁR;sd ÒkXk d¨ pj.k 

dgrs gSaA fcUnqjs[kh;&i«k ij fdlh Òh fcUnq d¨ Ákafdrdjrs le; mnxzz ,oa {©frt 

Jsf.k;¨a dk v/;;u djds mls fuf”pr  djrs gSaA  

14-4-4 fcUnqjs[k cukus ds lkekU; fu;e 

fcUnqjs[kh; Án'kZu djrs le; fuEu fu;e ä dk ikYku djuk vko';d gS %& 

1& mi;qä o iw.kZ 'kh"kZd & ÁR;sd js[kkfp«k dk mi;qä o iw.kZ 'kh"kZd g¨uk pkfg, 

rkfd ns[krs gh ;g le> esa vk tk, fd og fdlls lEcfU/kr gSA 

2& fcUnqjs[k ä dh Xkfr & fcUnqjs[k¨a dh Xfr {©frt iSekus ij lkekU;r% ck;sa ls nk;sa v©j 

mnxzkz iSekus ij uhps ls Åij g¨rh gS vr% ewYkfcUnq d¨ ;FkkLFkku j[kuk pkfg,A 

3& Ñf«ke vk/kkj js[kk & mnxz ekin.M dk pquko ,slk g¨uk pkfg, fd 'kwU; js[kk&i«k 

ij fn[kk;h nsA ;fn fdlh dkj.k ,slk djuk lEÒo u g¨ r¨ ewYkfcUnq ds ikl 'kwU; 

js[kk ls ÁkjEÒ djds dqN Åij tkdj 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 dk pquko ,d egRoiw.kZ dk;Z gSA 

5&Òqtk{k dh YkEckbZ & lkekU;r% bl ckr dk /;ku j[kuk pkfg, fd YkEckbZ esa Òqtk{k 

d¨fV&v{k dh Ms<+ Xkquh gSA 

6&ekin.M dk fooj.k & ekin.M dk foLrr̀ fooj.k fn;k tkuk pkfg, rkfd ;g 

ljYkrk ls le> esa vk tk, fd vkdkj D;k ÁdV djrk gSA 

7&Li"V Án'kZu& js[kkfp«k¨a esa fcUnqv¨a dk Án'kZu Li"V g¨uk pkfg,] t¨ js[kk fofÒé 

fcUnqv ä d¨ feYkk;s og Òh Li"V Fkk leku :i esa irYkh ;k e¨Vh g¨uk pkfg,A ;fn ,d 

gh fp«k esa dbZ js[kkv¨a dk Án'kZu djuk g¨ r¨ ogka fofÒé Ádkj dh js[kk,a [kÈph tk 

ldrh ga ;k vYkX&vYkX jaX O;ogkj es Á;¨X fd;s tkrs gSaA 

8&{©frt ekin.M ;k mnxz ekin.M& {©frt ekin.M o mnxzkz ekin.M vYkXk&vYkXk 

fYk, tk ldrs gSaA 
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9&lead ä dk ÁkfIr LFkku o vko';d fVIif.k;ka&tgka vko';drk g¨ ogka lead¨a dk 

ÁkfIr LFkku rFkk vko';d fVIif.k;ka Òh ns nsuh pkfg, rkfd mudk lz¨r Bhd ls irk 

jgs v©j mudh 'kq)rk dh tkap dh tk ldsA 

10&ladsr&;fn dqN ladsr gSa r¨ mUgsa Åij dh v¨j ns nsuk pkfg,A 

11&ifj.kke d¨V&v{k ij& lkekU;r% le;] LFkku] ifjfLFkfr] vkdkj vkfn dh bdkb; ä 

d¨ Òqtkv¨a ij v©j lead¨a ds ifj.kke] vkfJr pYk¨a o vko`fÙk d¨ d¨fV&v{k ij 

Ánf'kZr djuk pkfg,A 

12&oØ ä ds ikl lead ä d¨ nsuk& js[kkfp«k ds lkFk lead¨a d¨ ikl gh lkj.kh esa nsuk 

pkfg, rkfd ;fn dÒh pkgs r¨ foLr`r v/;;u dj lds ;k 'kq)rk dh tkap dj ldsA 

13&vuqikr eki&Js.kh dk Á;¨Xk djuk&vkuqikfrd Jsf.k;¨a d¨ Ánf'kZr djus ds fYk, 

vuqikr ekin.M dk Á;¨Xk djuk pkfg,A 

14&/kukRed la[;k,a&tgka la[;k,a dsoYk /kukRed g¨a ogka Òqtk{k ds uhps ;k d¨fV&v{k 

dh ck;È v¨j dk ÒkXk fcUnqjs[kh;&i«k ij fn[kkuk O;FkZ gSA 

14-4-5 fcUnqjs[kh; oØ ä dk Á;¨Xk 

fcUnqjs[kh; oØ ä dk Á;¨Xk n¨ Ádkj ls fd;k tkrk gS %& 

1&dkYkekYkkv ä ds Án'kZu ds fYk, 

2&vko`fÙk forj.k ds Án'kZu ds fYk, 

dkYkekYkkv ä ds js[kkfp«k   & dkYkekYkkv¨a d¨ Ánf'kZr djus ds fYk, t¨ fcUnqjs[k curk 

gS] mls dkfYkd fp«k dgrs gSaA dkfYkd fp«k dh jpuk esa le; ¼o"kZ] ekg bR;kfn½ d¨ 

lnk Òqtk{k ij rFkk ewY;¨a d¨ d¨fV&v{k ij vafdr fd;k tkrk gSA dkYk Js.kh ds 

js[kkfp«k n¨ Ádkj ds ekin.M ij cuk;s tk ldrs gSa & (i) ÁkÑfrd ;k lk/kkj.k 

ekin.M ij ;k (ii) vkuqikfrd ekin.M ijA 

ÁkÑfrd ekin.M ij dkYkekYkk fp«k&bl fof/k ds vUrXZr fcUnqjs[kh;&i«k esa ekin.M 

ÁkÑfrd g¨rk gSA ÁkÑfrd ekin.M ij Òh dkYkekYkk ds js[kkfp«k fuEu n¨ Ádkj ds g¨ 

ldrs gSa %& 
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(i) fujis{k dkfYkd fp«k & tc dkfYkd fp«k¨a ds fYk, e©fYkd lead ä d¨ gh Ákafdr 

fd;k tkrk gS r¨ mls fujis{k dkfYkd fp«k dgrs gSaA ;s ,d pj&ewY; d¨ ;k n¨ ;k 

vf/kd pj&ewY;¨a d¨ Ánf'kZr djus ds fYk, cuk;s tk ldrs gSaA 

(ii) funsZ'kkad dkfYkd fp«k & tc okLrfod ewY;¨a ;k e©fYkd lead¨a ds LFkku ij 

muds funsZ'kkad¨a vFkkZr~ lkisf{kd ewY;¨a d¨ fcUnqjs[kh;&i«k ij Ákafdr fd;k tkrk gS r¨ 

og funsZ'kkad dkfYkd v{k dgYkkrk gSA 

14-4-6 Ñf«ke vk/kkj js[kk 

fcUnqjs[k cukrs le; bl egRoiw.kZ fu;e dk ikYku djuk vko';d gS fd mnxzz eki 

ij 'kwU; ewYkfcUnq ls ÁkjEÒ fd;k tk;sA ;g fu;e {©frt eki ds fYk, vko';d ugÈA 

bl fu;e ds vuqlkj mnxz eki ij 'kwU; ls ÁkjEÒ djus esa dÒh&dÒh dfBukb;ka vkrh 

gSaA tSls ;fn os ewY; t¨ mnxz ikYk ij 'kwU; ls ÁkjEÒ djus g ä] cgqr cM+s g¨a v©j muesa 

vkil esa vUrd de g¨ r¨ 'kwU; ls ÁkjEÒ djus ij fuEu lqfo/kk,a lkeus vk;saXkhA 

 ¼1½ oØ vk/kkj js[kk ls cgqr nwj cusXk v©j vk/kkj js[kk ds chp dk fcUnqjs[k&i«k csdkj 

jgsXkkA 

 ¼2½ ;fn ewY; cM+s g¨a ijUrq buesa g¨us okY¨ ifjorZu cgqr de g¨a vFkZr~ vkilh vUrj 

de g¨a r¨ mls Òh Li"V :i eas Ánf'kZr ugÈ fd;k tk ldsXkkA 

 bu vlqfo/kkv ä d¨ nwj djus v©j fcUnqjs[k d¨ ÁÒko'kkYkh cukus ds mÌs'; ls Ñf«ke 

vk/kkj js[kk dk lgkjk fYk;k tkrk gSA blesa mnxz eki&Js.kh dk og ÒkX N¨M+ fn;k 

tkrk gS t¨ ewYkfcUnq ls Y¨dj fuEure ewY;] ftls Ákafdr djuk gS] rd gSA 

14-4-7 n¨ ekin.M ä ds js[kkfp«k 

dgÈ&dgÈ d¨fV&v{k ij n¨ ekin.M Y¨dj la[;kv¨a d¨ Ákafdr djuk iM+rk gS D;¨afd 

os n¨u¨a gh fofÒé bdkb;¨a d¨ ÁdV djrh gSaA mudh bdkb;ka ltkrh; g¨a] fdUrq 

muds foLrkv¨a esa cgqr vUrj g¨rk gS r¨ Òh ogka n¨ ekin.M ä dk lgkjk Y¨uk iM+rk gSA 

,slh fLFkfr esa ck;È v¨j ds d¨fV&v{k ij ,d pj&ewY; rFkk nkfguh v¨j d¨ 

d¨fV&v{k ij nwljk pYk&ewY; fn[kk;k tkrk gSA ,slk djus ds fYk, n¨u¨ pj&ewY;¨a ds 
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lekUrj ek/; ,d lh/k esa jsdk&i«k ds E; es j[kdj ekin.M fu/kkZfjr fd;s tkrs gSaA 

fuEu d¨ js[kkfp«k¨a }kjk ÁLrqr dhft, & 

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 

 dÒh&dÒh fdlh pj ds fdlh le; ds vf/kdre o U;wure mrkj&p<+ko d¨ vafdr 
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djus dh vko';drk iM+rh gS( tSls fdlh fnu ;k ekg esa fdlh oLrq dk fuEure o 

vf/kdre Òko ;k fdlh j¨Xkh dk vkf/kdre o fuEure rkiekuA ,slh n'kk esa 

vf/kdre ewY;¨a dk oØ v©j U;wure ewY;¨a dk oØ vYkX&vYkX [kÈpdj fQj muds 

chp ds LFkku d¨ fdlh jaXk ;k fPkg~u ls Òj nsrs gSaA bUgsa dfVcU/k oØ dgrs gSaA 

      

 mnkgj.k & eqEcbZ esa l¨us dh vf?kdre u U;wure dher fuEu Ádkj gSA buesa 

js[kkfp«k cukv ä & 

o"kZ ekg #- Áfr nj Xzke 
vf/kdre U;wure 

1972 vÁSYk 
ebZ 
twu 
tqYkkbZ 
vXLr 
flrEcj 
vDVwcj 
uoEcj 
fnlEcj 

210-50 
236-50 
245-00 
235-50 
255-50 
256-50 
250-00 
251-00 
249-50 

202-00 
208-50 
224-00 
230-50 
233-50 
250-00 
241-00 
241-00 
242-00 

14-4-9 th&js[kkfp«k ;k Z-oØ 

;g oØ ,d Ádkj jk js[kkfp«k gS t¨ vf/kdre O;kikfjd {¨«k¨a esa Á;¨Xk g¨rk gSA ;g 
oØ vaXkszth ds v{kj tsM (Z) ds vkdkj dk g¨rk gSA blhfYk, bls th (Zee½ ;k Z 
&oØ dgrs gSaA bleas rhu oØ rhu ckr ä d¨ Ánf'kZr djrs gq, [kÈps tkrs gSaA rhu¨a ds 
fYk, vYkXk&vYkXk iSekus fYk, tkrs gSaA ;s rhu oØ fuEu Ádkj g¨rs gSa %& 
 1&e©fYkd lead ä dk oØ   
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 2&lap;h lead¨a dk oØ   
 3&pYk ;¨X ä dk oØ   
 mnkgj.k & fuEu vkadM+¨a d¨  Z&oØ ds :i eas ÁLrqr dhft, % 

fnu fcØh lap;h ;¨Xk Xkfreku ;¨Xk 

l¨eokj 

eaXkYkokj 

cq/kokj 

Xqk#okj 

'kqØokj 

'kfuokj 

jfookj 

15 

17 

12 

18 

21 

28 

11 

15 

32 

44 

62 

83 

111 

122 

120 

119 

121 

123 

121 

117 

122 

Xkr lIrkg ds 6 fnu ä ds ;¨Xk lfgr 

Xkr lIrkg ds 5 fnu ä ds ;¨Xk lfgr 

Xkr lIrkg ds 4 fnu ä ds ;¨Xk lfgr 

Xkr lIrkg ds 3 fnu ä ds ;¨Xk lfgr 

Xkr lIrkg ds 2 fnu ä ds ;¨Xk lfgr 

Xkr lIrkg ds 1 fnu ä ds ;¨Xk lfgr 

Xkr lIrkg ds 7 fnu ä ds ;¨Xk lfgr 
 

 
 
14-5 fp«k ä dh rqYkuk esa fcUnqjs[k ä ds Xkq.k  
fp«k¨a dh rqYkuk eas fcUnqjs[k¨a esa fuEu Xkq.k gSa & 

1&Yk¨dfÁ; & fcUnqjs[k¨a dk Á;¨Xk fp«k¨a dh vis{kk vf/kd g¨rk gSA ;g cgqr Yk¨dfÁ; 

gS v©j YkXkÒXk lÒh Ádkj ds v/;u ä esa Á;qä g¨rk gSA 

2& Xkf.krh; Á'u dk gYk lEÒo& fcUnqjs[k¨a dh lgk;rk ls dbZ Ádkj ds Xkf.krh; Á'u 

Òh gYk fd;s tk ldrs gSa] blfYk, Xf.kr dh n`f"V ls ;s fp«k¨a dh vis{kk vf/kd 

egRoiw.kZ gSaA 
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3&Òwf;"Vd] prqFkZd vkfn fudkYkuk lEÒo& fcUnqjs[k¨a dh lgk;rk ls Òwf;"Bd] prqFkZd] 

n'ked] 'kred vkfn fudkY¨ tk ldrs gSaA 

4&lcds fYk, YkkÒÁn& fcUnqjs[k dh jpuk djus okYkk Lo;a vius YkkÒ ds fYk, Òh 

mudh jpuk dj ldrk gS D;¨afd fdlh Òh v/;;u ds fYk;s ;s cM+s YkkÒÁn g¨rs gSaA 

ijUrq fp«k lkekU;r% nwlj ä ds fYk, cuk;s tkrs gSaA 

5&le;&Js.kh dk vPNk Án'kZu& le; Js.kh ;k dkYk&ekYkk ds Án'kZu ds fYk, 

fcUnqjs[k cgqr vko';d gS rkfd ifjorZu d¨ Bhd Ádkj ls ns[kk tk ldsA fp«k¨a dh 

lgk;rk ls ;g mruk lEÒo ugÈ gSA 

14-6 fcUnqjs[kk dh rqYkuk esa fp«k ä ds xq.k  

fcUnqjs[kk dh rqYkuk es fp«k¨a esa fuEu fo'¨"k xq.k g¨rs gSa % 
¼v½ le>us esa ljYk & fp«k fcUnqjs[k¨a dh vis{kk le>us es vf/kd ljYk g¨rs gSaA ns[krs 
gh os le> esa vk tkrs gSaA 
¼c½ ÁÒko LFkk;h & fp«k¨a dk ÁÒko efLr"d ij fcUnqjs[k¨a dh vis{kk vf/kd LFkk;h g¨rk 
gSA 
¼l½ vkd"kZ.k rRo & fp«k ä esa vkd"kZ.k rRo vf/kd g¨rk gS D;¨afd ;s dbZ vkÑfr;¨a es 
rFkk dbZ jaX ä ;k fpUg¨a dh lgk;rk ls cuk;s tkrs gSaA 
14-7 vH;kl Á'u 

lR; @ vlR; 
 js[kk fp«k }kjk ,d ls vf/kd Jsf.k;¨a esa vkus okY¨ ifjorZu dh rqYkuk dh tk 

ldrh gS & 
 ¼A½  lR;  ¼B½  vlR;             Ans- A 

cgqfodYih; Á'u  

fcUnqjs[kh; Án'kZu eas vko';d gS & 

  ¼A½  'kh"kZd         ¼B½ YkEckbZ 

  ¼C½  ekin.M dk pquk ¼D½  buesa ls lÒh                    Ans- C 

Yk?kq mÙkjh; Á'u  

• fp«k¨a }kjk ÁLrqrhdj.k ;k fcUnqjs[kh; Án'kZu dh mi;¨fXkrk Li"V dhft,\ 

• fcUnqjs[kh; Án'kZu D;k gS\ 
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• fcUnqjs[kh; Án'kZu ls d©u&d©u ls YkkÒ gSa\ 

• fuEu vkadM+¨a d¨ dkfYkd fp«k }kjk Ánf'kZr dhft, & 

o"kZ 1990 1991 1992 1993 1994 1995 1996 

fcØh¼*000#-½ 24 39 29 49 54 68 80 

14-8 ikB lkjka'k 

 bl Ádkj bl bdkbZ esa geus fcUnqjs[k ls lEcfU/kr mu reke ckr ä dh tkudkjh ÁkIr 
dh t¨ fd ,d vPNs vkadM+¨a ds ÁLrqrhdj.k ds fYk;s vko';d gSA 

 pwafd fcUnqjs[kh; fof/k ljYk ,oa vkd"kZd gS blhfYk, vkt YkXkÒXk gj {¨«k eas vkadM+¨a ds 
Án'kZu gsrq bl fof/k dk Á;¨Xk fd;k tk jgk 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 

14-9-1 fuEufYkf[kr vkadM+¨a d¨ fcUnqjs[k }kjk Ánf'kZr dhft, & 

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 

14-9-2 /;ku vkdf"kZr djus dh n`f"V ls js[kkfp«k vkadM+¨a ds Án'kZu dh vU; jhfr; ä 

dh vis{kk vf/kd ÁÒko'kkYkh g¨rs gSaA* bl rF; dh mnkgj.k lkfgr O;k[;k 

dhft,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 ds vuqlkj] ^^vf/kdka'k O;fä;¨a ds fYk, uhjl la[;k,a Ásj.kk 'kwU; g¨rh gSaA fp«k 
fdlh tfVYk fLFkfr ds Lo:i d¨ ns[kus ¼le>us½ esa gekjh lgk;rk djrk gSA** 
tSlk fd vki lÒh d¨ Kkr gS tfVYk vkadM+¨a d¨ bl Ádkj Ádkj Ánf'kZr djuk 
pkfg, ftlls og ns[kus rFkk le>us esa lqUnj v©j vklku cu tk;sA blhfYk, bl 
bdkbZ esa ge vkid¨ vkadM+¨a d¨ vkjs[kh; Án'kZu ds fo"k; eas iw.kZ tkudkjh Ánku djsxsasA 

15-1 mÌs'; 

bl bdkbZ ds v/;u¨ijkar vki % 

• vkadM+¨a ds fo'Y¨"k.k dk xzzkQh; fof/k ls voXkr g¨axsA 

• vkadM+¨a ds vkjs[kkRed fo'Y¨"k.k dh iw.kZ tkudkjh ÁkIr dj ldsaxsA 

• dkYk Jà[kYkk rFkk vkjs[kh Án'kZu ds fofÒé Ádkjh d¨ tku ldsaxsA 

• js[kk fp«kh; vkjs[k] n.M fp«k] ikbZ vkjs[k rFkk o`Ùk fp«k¨a d¨ fdl Ádkj 
fu:fir fd;k tkrk gS bl fo"k; dh tkudkjh ÁkIr dj ldsasXks A 

• blds vfrfjä vko`fÙk oØ ä dh fofÒé ÁfØ;kv¨a ls voXr g¨ ldsaxsA 

15-2 vkadM+ ä dk Án'kZu ¼xzzkQh;½  

fiNY¨ v/;k;¨a ds v/;;u ds i'pkr~ vki bl ckr d¨ ÒYkh&Òk¡fr le> pqds g¨aXks fd 
^tSls&tSls la[;kv¨a dh fdlh Òh lwph dh YkEckbZ c<+rh tkrh gS] oSls&oSls og de Xzká 
g¨rh tkrh gSA blh Ádkj dk fopkj Á¨0 fdaXk us Òh fn;kA** la[;kv¨a ds vius lcls 
vPNs :i eas Òh rqYkuk djus ds mÌs'; ls efLr"d ds fYk, le>uk v©j nsj rd Òko 
j[kuk ljYk ckr ugÈ gSA 
vr% ;fn ge viuh ckr ä d¨ vad ä }kjk ÁLrqr djus ds ctk; fdlh vU; ljYk lk/ku 
}kjk ÁLrqr djsa tgka vad¨a dk Á;¨X de ls de fd;k ts;s r¨ gekjh ckr tu&lk/kkj.k 
ds fYk, ljYk] le>us rFkk ;kn djus ;¨X; g¨  tkrh gSA 

15-3  fp«k ,oa xzzkQ   

^vf/kdka'k O;fDr;¨a ds fYk, uhjl la[;k,a Ájs.kk 'kwU; g¨rh gSaA fp«k fdlh tfVYk fLFkfr 
ds Lo:i d¨ ns[kus le>us esa gekjh lg;rk djrs gSaA ftl Ádkj ,d ekufp«k gekjs 
lkeus fdlh fo'kkYk ns'k dk fogaXe n`'Ó ÁLrqr djrk gS] Bhd mlh Ádkj fp«k ,d 
n`f"V esa la[;kRed tfVYk rF;¨a dk lEiw.kZ vFkZ le>us esa gekjh lg;rk djrs gSaA** & 
e¨j¨us tfVYk vkadM+¨a d¨ bl Ádkj ÁLrqr fd;k tk;s fd os ns[kus esa lqUnj rFkk 
le>us esa cgqr lqUnj cu tk;saA oXÊdj.k o lkj.kh;u blh mÌss'; d¨ Y¨dj fd;s tkrs 
gSaA 
lkaf[;dh esa lead¨a d¨ Ánf'kZr djus dh n¨ fof/k;¨a gSa & 
  ¼v½ fp«ke; Án'kZu 
  ¼c½ fcUnqjs[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 ds }kjk tfVYk] vO;ofLFkr v©j 

fo'kkYk lead jkf'k ljYk g¨ tkrh gS v©j og tulk/kkj.k ds le>us ds ;¨X; g¨ 
tkrh gSA dsoYk vad¨a d¨ ns[kdj d¨bZ fu"d"kZ fudkYkuk dfBu g¨rk 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; rd ;kn djuk vR;Ur dfBu gSA 
dqN le; ckn euq"; vad¨ d¨ ÒwYk tkrk gS] ijUrq fp«k ä }kjk vkadM+¨a dh ,d 
vfeV Nki efLr"d ij iM+rh gS t¨ cgqr fnu ä rd cuh jgrh gSA 

3& fp«k ä d¨ le>us ds fYk, fo'¨"k f'k{kk ;k Kku dh vko';drk ugÈ & fp«k¨a dh 
le>uk tulkekU; ds fYk, cgqr ljYk gSA 
4& le; ;k Je dh cpr & fp«k¨a dh lgk;rk ls vkadM+¨a ds le>us o muls fu"d"kZ 
fudkYkus esa cgqr de le; rFkk ifjJe dh vko';drk g¨rh gSA fcuk fdlh ifjJe ds 
cM+h ljYkrk ls v©j ,d nf̀"V esa vkadM+¨a i;kZIr ek«kk esa le> eas vk tkrs gSaA 
5&vkd"kZd ,oa ÁÒko'kkYkh & fp«k cgqr vkd"kZd g¨rs gSaA ;s cjcl /;ku viuh v¨j 
[kÈp Y¨rs 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 ds lkFk&lkFk eu¨jatu g¨uk & lqUnj fp«k lwpuk r¨ nsrs gh gSa] ijUrq lkFk 
gh lkFk eu¨jatu Òh nsrs gSaA budh lgk;rk ls fofÒé lwpukv¨a ds v/;;u esa FkdkoV 
Árhr ugÈ g¨rh gSA 

 7&rqYkuk djus eas lgk;d & fp«k¨a dh lgk;rk ls fofÒé lwpukv¨a dh ÁÒko'kkYkh 
rqYkuk dh tk ldrh gSA 
8& lead¨ dk laf{kIr :i & fp«k lead¨ d¨ laf{kIrrk Ánku djrs gSaA budk fuekZ.k 
leL;k ij fopkj djus ,oa i;kZIr fo'Y¨"k.k djus ds mijkUr g¨rk gSA 
fp«k ä }kjk Án'kZu dh ifjlhek,a vFkok gkfu;ka 
fp«ke; Án'kZu mu O;fä;¨a ds fYk, ÒzekRed g¨rs gSa t¨ lko/kkuhiw.kZ v/;;u ds fcuk 
gh muls fu"d"kZ fudkYkrs gSaA ,e- ts- e¨j¨us ds vuqlkj ^fdlh fp«k dk v/;;u dujs 
ds fYk, i;kZIr p©dék jguk vko';d g¨rk gSA og bruk ljYk] Li"V rFkk euÒkoh 
g¨rk gS fd vlko/kku O;fä cM+h vklkuh ls ew[kZ cu tkrk gSA* bl rduhfd dk Á;¨X 
djrs le; rFkk fu"d"kZ fudkYkrs le; fo'¨"k lko/kkuh dh vko';drk gSA bu fp«k ä 
dh ifjlhek,a fuEufYkf[kr gSa & 
 1&rqYkuk ds fYk, Xqk.k o LoÒko dh leku vko';drk&fp«k¨a esa rqYkuk rÒh Bhd g¨Xh 
tc os leku Xq.k ds vk/kkj ij cuk;s tk,aA ;fn os n¨ fofÒé Xkq.k¨a ds vk/kkj ij cuk;s 
tk;sa r¨ muesa rqYkuk djuk Òzked o v'kq) g¨XkkA 
2&dsoYk rqYkukRed v/;; lEÒo & fp«k ä dh lgk;rk ls dsoYk rqYkekRed v/;;u 
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lEÒo g¨ ikrk gSA 
 3&lw{e vUrj fn[kkuk lEÒo ugÈ& fp«k ä }kjk cgqr lw{e vUrj d¨ Ánf'kZr djuk 

lEÒo ugÈ gSA 
4&cgqeq[kh lwpukv ä dk Án'kZu lEÒo ugÈ & fp«k¨a }kjk cgqeq[kh fo'¨"krkv¨a d¨ Ánf'kZr 
ugÈ fd;k tk ldrkA 
5&la[;kRed Án'kZu vlEÒo & fp«k ä }kjk vkadM+¨a dk iw.kZ 'kq) :i esa Án'kZu lEÒo 
ugÈ g¨rk gSA fp«k vuqqekfur :i ls vkadM+¨a dk Án'kZu djrs gSaA fp«k ogÈ ds fYk, 
mi;qä g¨rs gSa tgk¡ la[;k esa ewY; ÁkIr djuk mÌs'; u g¨ cfYd muds ewY; dk 
vuqeku fp«k ä d¨ ns[kj YkXk;k tk ldsA 
6&ljYkrkiwoZd nq#i;¨Xk&vuqfpr v©j v'kq) fp«k cukdj mudk nq#i;¨Xk fd;k tk 
ldrk gSA 
7&fu"d"kZ fudkYkus dk ,d mfpr lk/ku& fp«k¨a d¨ ns[kj iw.kZ lR; fu"d"kZ fudkYkk 
tkuk lEÒo ugÈ gSA 
8&i;kZIr Kku ds vÒko esa Òze¨Riknd&;fn fp«k cukus okY¨ d¨ fo"k; dk i;kZIr Kku 
ugÈ gS r¨ fp«k ,slk cu ldrk gS t¨ oLrqfLFkfr dk Bhd Kku u djk lds v©j Òze 
iSnk djsA 
9&vka[k ä dk /k¨[kk&;fn vkadM+¨a ds vuq:i fp«k u cuk;s tk;sa r¨ blls vka[k¨a d¨ Òkjh 
/k¨[kk g¨ ldjrk gS v©j ns[kus okYkk XkYkr ifj.kke ij igqap ldrk gSA 
10&vkxs fo'Y¨"k.k vlEÒo&fp«k ä dh ,d ;g Òh lhek gS fd budk vkxss fo'Y¨"k.k 
lEÒo ugÈ gSA 
15-3-2 fp«k cukus dk lkekU; fu;e & lkaf[;dh; fp«k¨a d¨ vkd"kZd o ÁÒko'kkYkh 
cukus ds fYk, fuEu ckr¨a d¨ /;ku es j[kuk vko';d gS % 
1&'kq)rk & fp«k vkd"kZd o dYkkRed g ä] 'kq)rk mudh tku gSA pkgs fdruk Òh 
vkd"kZd fp«k D;¨a u g¨] ;fn 'kq)rk ugÈ r¨ og O;FkZ gSA 
2&vkd"kZd&fp«k ä d¨ vkd"kZd cukuk lcls vf/kd vko';d gSA 
3&js[kki«k dk Á;¨Xk &fp«k cukrs le; js[kki«k dk Á;¨Xk Bhd jgrk gSA blls 
lqUnjrk o 'kq)rk n¨u ä dh j{kk g¨ tkrh gSA 
4&'kh"kZd&;g vR;Ur vko';d gS fd fp«k ds Åij mldh la[;k o 'kh"kZd fn;k tk,A 
5&vkdkj&fp«k dk vkdkj ÁkIr LFkku ds vuqlkj g¨uk pkfg, rkfd og ns[kus esa lqUnj 
YkxsA 
6&ekin.M&fp«k cukus ls igY¨ ekin.M fuf”pr  dj Y¨uk vko';d g¨rk gSA ekin.M 
fuf”pr  djrs le; ÁkIr LFku o vafdr djus okYkh lwpuk n¨u ä d¨ /;ku esa j[kk 
tkrk gSA ekin.M ,slk g¨uk pkfg, fd fp«k LFkku d¨ /;ku esa j[krs gq, u r¨ cgqr 
cM+s cu tk;sa v©j u cgqr N¨Vs jgsaA 
7& fpg~u ä ;k jaX ä dk Á;¨Xk&fp«k ä esa vko';drkuqlkj fofÒé Ádkj dh lwpukv¨a d¨ 
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Ánf'kZr djus ds fYk, fofÒé Ádkj dh fpg~u ä o jaX¨a dk Á;¨X djuk pkfg, v©j muds 
fo"k; esa ladsr fp«k ds uhps ck;sa d¨us ij ns nsuk pkfg,A 
8&fp«k ä d¨ ?¨juk&fp«k ä d¨ ehVh ;k n¨gjh js[kkv¨a ls ?¨j nsuk pkfg, rkfd os nsdus easa 
vf/kd vkd"kZd YkxsaA 
9&mi;qä fp«k dk pquko&fp«k dbZ Ádkj ds g¨rs gSa v¨j bl Ádkj dh fp«k lÒh 
Ádkj ds lead ä ds fYk, mi;qä ugÈ g¨ ldrsA 
10&ljYkrk&fp«k ,slk g¨uk pkfg, fd og ljYkrk ls ,d ckj ns[kus ls le> esa vk 
tk;A 
11&egRoiw.kZ ckrsa Xgjs jaXk ls&fp«k cukrs le; ;g Òh /;ku es j[kuk vko';d gS fd 
vkadM+¨a ds egRoiw.kZ va'k¨a d¨ Xkgjs jaXk ls ;k ,sls <aXk ls Ánf'kZr fd;k tk,A 
12&ferO;f;rk&;g Òh /;ku es j[kuk vko';d gS fd fp«k cukrs le; /ku o vU; 
lk/ku ä dk nq#i;¨X u g¨A 
15-3-3 fp«k ä ds Ádkj & lkaf[;dh; esa lk/kkj.kr% fuEu Ádkj ds fp«k¨a dk Á;¨Xk fd;k 
tkrk gS % 
  1&,d&foek ;k ,d&foLrkj okY¨ fp«k 
  2& f}foek ;k n¨&foLrkj okY¨ fp«k 
  3& f«kfoek ;k rhu&foLrkj okY¨ fp«k 
  4&ekufp«k 
  5&fp«k&Y¨[k 
 
1&,d&foek ;k ,d&foLrkj okY¨ fp«k&tc inekYkk fofPNé jgrh gS v©j dsoYk xq.k 
dh rqYkuk djuh g¨rh gS r¨ ,d foek ;k ,d&foLrkj okY¨ fp«k ä dk jpuk dh tkrh 
gSA ,d foek fp«k fuEu Ádkj ds g¨rs gSa & 
 ¼d½ js[kkfp«k             ¼[k½ n.M fp«k 
 
¼d½ js[kkfp«k&bu j[kkv ä dh jpuk foÒé in ä ds ewY;¨a ds vuqlkj g¨rh gSaA js[kkfp«k¨a 
dh jpuk rc dh tkrh gS tcfd lEcfUnr in&ewY;¨a dh la[;k vf/kd g¨a rFkk U;wure 
o vf/kdre ewY;¨a dk vuqikr de g¨A 
¼[k½ n.M fp«k & n.M fp«k ,oa js[kk fp«k esa cgqr lk/kkj.k vUrj g¨rk gS v©j ;g fd 
;gka js[kkv¨a d¨ e¨Vk cuk nsrs gSaA e¨Vk cukrs le; ewY; dk d¨bZ /;ku ugÈ j[kk tkrk 
gSA 
fofÒé Ádkj ds n.M fp«k 
  1- ljYk n.M fp«k&;s n¨ Ádkj ds g¨rs gSa  
  ¼d½ mnxz n.M]  
  ¼[k½ {©frt n.M 
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¼d½ mnxz n.M&tc n.M lh/¨ [kM+s cuk;s tkrs gSa r¨ mnxz dgYkkrs gSaA ;Fkk lEÒo 
;g Á;kl g¨uk pkfg, fd lcls Åapk n.M ok;sa v©j Å¡pkbZ ds Øe esa vU; n.M cukrs 
gq, lcls N¨Vk n.M nka;s cukuk pkfg,A ;g Øe foijhr Òh g¨ ldrk gSA ijUrq tc 
lead le; ;k fdlh vU; egRoiw.kZ Øe esa fn;s g¨a rc N¨Vs ;k cM+s dk fopkj fd;s 
fcuk n.M blh Øe esa cuk;k tkuk pkfg,A 

15-4 vkadM+ ä dk fo'Y¨"k.k 

 vkadM+¨a dk fo'Y¨"k.k n¨ Ádkj ls fd;k tkrk gS & 

 1& vkjs[k¨a }kjk 

 2& lkaf[;dh; Xk.kuk ds }kjk 

vkjs[kkRed fo'Y¨"k.k ds vUrXZrge vkadM+¨a d¨ Øec) :i ls O;ofLFkr djus ds ckn 
mUgsa mi;qä vkjs[k¨a ds }kjk Ánf'kZr djrs gSaA rRi'pkr vkjs[k¨ ds vk/kkj ij vkadM+¨a 
ls lEcfU/kr fu"d"kZ Kkr fd;s tkrs gSaA X.kukRed fo'Y¨"k.k ds vUrXZr ge lkaf[;dh; 
Xkq.kkad ä ds eku Kkr djrs gSa rFkk Xkq.kkad¨a ds eku¨a ds vk/kkj ij vkadM+¨a ls lacfU/kr 
fu"d"kZ fudkYkrs gSaA ;s lkaf[;dh; Xkq.kkad gSa&ek/;] vkadM+¨a dk f{krjko] vko`fÙk;¨a dk 
ladsUæ.k bR;kfnA 

lcls igY¨ ge vkadM+ ä ds vkjs[kkRed fo'Y¨"k.k dh ppkZ djsxsasA ijUrq blls iwoZ 
vkadM+¨a rFkk pjjkf'kv¨a ls lEcfU/kr dqN ladYiukv¨a dh O;k[;k djuk vko';d gSA 
vkadM+¨a d¨ Ák;% fuEu Jsf.k;¨a esa foÒä fd;k tkrk gS& 

1- ek«kkRed rFkk xq.kkRed vkadM+s 

2- dkYk Jà[kYkk vkadM+s rFkk vuqÁLFk vkadM+s 

 ek«kkRed rFkk xqq.kkRed vkadM+sa dh ppkZ ge igY¨ Òh dj pqds gSaA 

dkYk&Jà[kYkk vkadM+sa ge mu vkadM+¨a d¨ dgrs gSa ftudk ÁR;sd eku vYkXk&vYkXk 
le; fcUnq ls vFkok vYkXk&vYkXk ekg] o"kZ vFkok le;kof/k;¨a ls lEcfU/kr g¨a] 
tSls&fdlh ns'k dh tula[;k ds vkadM+s] fdlh QSDVªh ds mRiknu ds okf"kZd vkadM+s] 
fdlh vLirkYk esa mipkj ds fYk;s vkus okY¨ j¨fXk;¨a dh lkIrkfgd la[;k] fdlh uXkj esa 
?k.Vsokj rkieku ds vkadM+s bR;kfn&bR;kfnA 

vuqÁLFk vkadM+s & ,sls vkadM+¨a d¨ dgrs gSa] ftudk ÁR;sd eku ,d gh le; fcUnq ,d 
gh frfFk] ,d gh ekg] o"kZ vFkok ,d gh lek/kkof/k ls lEcfU/kr g¨a- vuqÁLFk vkadM+sa ds 
mnkgj.k gSa& flfoYk lsok ÁkjfEÒd ijh{kk esa lfEefYkr ijh{kkfFkZ; ä ds ÁkIrkad ä ds 
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vkadM+s] flfoYk lsok ijh{kk esa lfEefYkr ijh{kkfFkZ;¨a dh vk;q ds vkadM+s] O;fä;¨a dh 
ÅapkbZ] otu] vk; lEcU/kh vkadM+sA 

Li"V gS fd flfoYk lsok ÁkjfEÒd ijh{kk] 29 flrEcj 1991 d¨ vk;¨ftr dh XkbZ Fkh] 
rFkk bl ijh{kk esa lfEefYkr fo|kfFkZ; ä ds ÁkIrkad¨a ds lÒh vkadM+s blh frfFk ls 
lEcfU/kr g¨axsA vr% bu vkadM+¨a d¨ ge vuqÁLFk vkadM+sa dgsaxsA 

blh Ádkj ge tkurs gSa fd flfoYk lsok ijh{kk esa lfEefYkr g¨us okY¨ ijh{kkfFkZ;¨a dh 
vf/kdre vk;q lhek 28 o"kZ gS] ¼ijh{kk] o"kZ dh frfFk 1 vXLr d¨½ rFkk ijh{kk esa cSBus 
ds fYk;s vkosnu djrs le; ÁR;sd ijh{kkFkÊ Áos'k QkeZ esa o"kZ ds 1 vXLr d¨ viuh 
vk;q dk fooj.k ¼o"kZ] ekg rFkk fnu ä ls½ nsrk gSA vU; 'kCn¨a esa la?k Yk¨d lsok vk;¨Xk 
ds ikl ijh{kkfFkZ; ä dh vk;q ds lÒh vkadM+¨a ,d gh frfFk ¼ijh{kk o"kZ ds 1 vXkLr½ ls 
lEcfU/kr g äxssA vFkkZr vk;q ds bu vkadM+¨a d¨ ge vuqÁLFk vkadM+s dgsaxsA blh Ádkj 
vk;dj foÒkx ds ikl Yk¨X¨aa dh vk; ds vkadM+sa ,d foÙkh; o"kZ fo'¨"k ¼fof'k"V foÙkh; 
o"kZ esa 1 vÁSYk ls ijorÊ 31 ekpZ dh le;kof/k½ ls lEcfU/kr gSa] blfYk, ;s vuqÁLFk 
vkadM+s g¨xsA blh Ádkj Yk¨X¨a dh ÅapkbZ rFkk opu ds vkadM+s Òh vuqÁLFk vkadM+¨a dh 
Js.kh es vkrs 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& 

• fcUnq js[kh; vFkok js[kkfp«kh; vkjs[k 

• n.M fp«k 

• Árhd fp«k 

15-4-1-1 js[kkfp«kh; vkjs[k & mi;qZä tua[;k vkadM+¨a dk js[kkfp«kh; vkjs[k cukus ds 
fYk;s loZÁFke ge pjjkf'k;¨a ds ifjlj d¨ Kkr djrs gSaA vkadM+sa d¨ ns[kus ls Li"V gS 
fd Lora«k pjjkf'k le; ds eku 1930 ls 1980 ds e/; rFkk vkfJr pjjkf'k tula[;k 
esa eku 20 dj¨M+ ¼pjjkf'k dk U;wure eku½ rFkk 54-96 dj¨M+ ¼pjjkf'k dk vf/kdre½ 
eku ds e/; gSaA 

vc ,d xzkQ isij ¼lsUVhehVj vFkok bap xzkQ isij½ ij ge lcls igY¨ v{k¨a d¨ 

vafdr djrs gSaA X&v{k ij ge Lora«k pjjkf'k le; ¼o"k¨± esa½ ds eku¨a d¨ rFkk blh 

Ádkj Y&v{k ij vkfJr pjjkf'k] tula[;k ¼dj¨M+¨a esa½ ds eku¨a d¨ buds fn;s gq, 
ifjlj ä ds vuqlkj vafdr djrs gSaA 
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Li"V gS fd le; dk U;wure eku] 1930 pwafd 'kwU; ls vR;f/kd nwjh ij gS]- vr% le; 
ds U;wure eku d¨ ge ewYk fcUnq ij gh Ánf'kZr djrs gSaA bl ÁfØ;k ls xzkQ isij dk 
,d cM+k ÒkXk cckZn g¨us ls cp tkrk gSA tula[;k ds eku¨a esa U;wure eku ¼20 dj¨M+½ 

pwafd 'kwU; ls vf/kd nwjh ij ugÈ gS] vr% Y&v{k ij tula[;kds eku ä d¨ 'kwU; ls 
YkXÒX 60 dj¨M+ rd vafdr fd;k Xk;k gSA 

vc vkadM+¨a esa fn;s gq, o"k¨± ,oa lEcfU/kr tula[;k ds vkadM+¨a d¨ xzkQ fcUnqv¨a ds :i 
esa vafdr fd;k tkrk gSA ÁkIr fcUnqv¨a d¨ Øe ls lh/kh js[kkv ä }kjk t¨M+us ij 
Vs<+h&es<+h js[kkv¨a dk t¨ vkjs[k Ákir g¨rk gS mls js[kkfp«kh; vkjs[k vFkok fcUnqjs[kh; 
vkjs[k dgrs gSaA 

js[kkfp«kh; vkjs[k gesa rhu rF;¨a dh tkudkjh nsrs gSa & ¼1½ vkadM+¨a dh lkekU; vFkok 
nh?kZdkYkhu Áo`fÙk] ¼2½ fdUgÈ n¨ fcUnqv ä ds e/; js[kk fp«kh; vkjs[k ds js[kh; [k.M 
tula[;k ds okf"kZd ifjorZu dh nj d¨ Ánf'kZr djrs gSaA ¼3½ js[khfp«kh; vkjs[k 
pjjkf'k ds vuqeku vFkok iwokZuqeku Kkr djus esa Òh lgk;d g¨rs gSaA  

    

fp«k ls Li"V gS fd le;¨ifj tula[;k ds eku¨a dk vkjss[k nkfguh v¨j mBrk gqvk gS] 
vr% tula[;k dh lkekU; ¼vFkok nh?kZdkYkhu½ Áo`fÙk c<+us dh gSA vkjs[k mPpkopu ä 
vFkok vR;f/kd mrkj&p<+ko ls jfgr gS] vU; 'kCn¨a esa le;kof/k 1930 ls 1980 ds 
e/; ns'k dh tula[;k LFkkbZ nj ls c<+rh jgh gSA fofÒé n'kd¨a esa tula[;k dh 
okf"kZd lao`f) nj ¼vFkkZr~ tula[;k ds eku¨a esa Áfro"kZ c<+¨Ùkjh½ Kkr djus ds fYk;s ge 
j[kk fp«kh; vkjs[k ds fofÒé js[kh; [k.M¨a ¼vFkkZr~ vkjs[k ij fcUnqv ä d¨ t¨M+us okYkh 
lh/kh js[kkv¨a½ ds e/; tula[;k ds okf"kZd ifjorZu ä d¨ Kkr djrs gSaA budk lw«k fuEu 
Ádkj gS& 

le;kof/k fo'¨"k esa tula[;k dk okf"kZd ifjorZu 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 1930 & 1940 ds e/; tulaDk; ds v©lr okf"kZd ifjorZu d¨ Kkr 
dj ldrs gSaA vkjs[k ls & 

 o"kZ 1930 dh tula[;k ¾ 20 dj¨M+ 

 le;kof/k esa tula[;k dk ifjorZu ¾ 4-9 dj¨M+ 

le;kof/k ¼1930&1940½ ds e/; o"k¨± dh la[;k¾ 4-9@10 ¾0-49 dj¨M+ Áfro"kZ 

vFkkZr~ lek/kkof/k 1930&1940 es ns'k dh tula[;k v©lru 0-49 dj¨M+ vFkok 29 Ykk[k 
Áfro"kZ c<+rh jgh gSA blh Ádkj vU; le;kof/k; ä esa ge tula[;k ds v©lr okf"kZd 
ifjorZu dh nj¨a d¨ Òh Kkr dj ldrs gSaA budh Xk.kuk d¨ fuEu lkfj.kh esa Ánf'kZr 
fd;k Xk;k gS & 
o"kZ tula[;k 

¼dj¨M+¨a esa½ 
le;kof/k le;kof/k eas 

tula[;k ifj- 
¼dj¨M+¨a eas½ 

o"k¨± dh 
la[;k 

v©lrokf"kZd ifjorZu  
¼dj¨M+¨a esa½ 

1930 
1940 
1950 
1960 
1970 
1980 

20 
24-9 
35-1 
38 
45 
54-9 

 
1930&40 
1940&50 
1950&60 
1960&70 
1970&80 

 
4-9 
10-2 
2-9 
7-0 
9-9 

 
10 
10 
10 
10 
10 

 
0-49 
1-02 
0-29 
0-70 
0-99 

Xkf.krh; vo/kkj.kkv ä ds ifjfpr fo|kFkÊ le> Xk, g¨axs fd fofÒé le;kof/k;¨a esa 
tula[;k dh fujis{k nj okLro esa js[kkfp«kh; vkjs[k ds laXkr j[kh; [k.M¨a ds <kYk ds 
cjkcj gS rFkk vf/kd frjNh js[kkv¨a dk <kYk vf/kd rFkk de frjNh js[kkv¨a dk <kYk 
de g¨rk gSA vkjs[k ea le;kof/k 1930&40 ls lEcfU/kr js[kh; [k.M] 1940&50 
le;kof/k ls lEcfU/kr js[kh; [k.M dh rqYkuk eas de frjNk gS ¼vFkok vis{kkÑr 
lekukUrj gS½ rFkk tula[;k ifjorZu dh fuEu okf"kZd o`f) ¼49 Ykk[k Áfro"kZ½ d¨ 
Ánf'kZr djrk gSA le;kof/k 1940&50 ea tula[;k dh okf"kZd o`f) 1-02 dj¨M+ Áfro"kZ 
gSA 

15-4-1-2  n.M fp«k & n.M fp«k dk rkRi;Z gS & vkadM+¨a dk n.M ä ds }kjk Án'kZuA 
vkadM+¨a d¨ Ánf'kZr djus dh ;g lokZf/kd ÁpfYkr fof/k gSA 

okLro esa lkaf[;dh; vkjs[k¨a dk jpuk dk eq[; mÌs'; vke O;f~r d¨ lkaf[;dh; rF; ä 
dh tkudkjh nsuk g¨rk gSA vkjs[k¨a dk ÁÒko efLr"d ij vf/kd LFkkbZ rFkk ÁÒkoiw.kZ 
g¨rk gS] rFkk ;s lkaf[;dh; rF;¨a dh lgt@lqYkÒ O;k[;k djus esa lqYkÒ g¨rs gSaA 
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js[kkfp«kh; vkjs[k dh Òk¡fr gh ;gka Òh ge LorU«k pjjkf'k ds eku¨a ¼o"k¨± d¨½ X&v{k 

ij rFkk vkfJr pjjkf'k] tula[;k ds eku¨ d¨ Y&v{k ij n'kkZrs gSaA vc ÁR;sd le; 
fcUnq ¼o"kZ½ ij ge lEcfU/kr tula[;k ds cjkcj ÅapkbZ ds n.M fufeZr djrs gSaA lÒh 
n.M ä dh p©M+kb;ka ijLij leku g¨rh gSa rFkk fofÒé n.M ä ds chp YkXÒX n.M¨a dh 
p©M+kh ds cjkcj nwjh N¨M+h tkrh gSA tula[;k vkadM+¨a ls lEcfU/kr n.M fp«k d¨ fp«k 
}kjk Ánf'kZr fd;k X;k gSA n.M fp«k vkadM+¨a dh vko`fÙk ds vfrfjä v©j d¨bZ 
egRoiw.kZ tkudkjh ugÈ nsrk gS & u r¨ ;g fofÒé le;kof/k esa pjjkf'k ds ifjorZu dh 
nj d¨ n'kkZrk gS] rFkk ugÈ n.M fp«k dk Á;¨Xk vkadM+¨a ds vuqeku vFkok iwokZuqeku 
Kkr djus ds fYk;s fd;k tk ldrk gSA n.M fp«k dk egRo n`f"VXkr vf/kd gS] 
fo'Y¨"k.k ds n`f"Vd¨.k ls bl vkjs[k dh mi;¨fXkrk lhfer gSA 

 

;gka bl rF; dh v¨j ladsr djuk vko';d gS fd ;gka lkfj.kh eas vkadM+¨a ds okLrfod 
eku¨a d¨ gh n'kkZ;k tkrk gS] ogk¡ fp«k¨a vFkok vkjs[k¨a eas dsoYk muds lfédV eku¨a d¨ 
gh n'kkZ;k tk ldrk gSA 

15-4-1-3 Árhd fp«k & Árhd fp«k dk vFkZ gS] vkadM+¨a dh Árhd¨a vFkok fpg~u¨a ds }kjk 
Ánf'kZr djuk gSA bl fof/k ds vUrXkZr fofÒé le; fcUnqv ä ij pjjkf'k ds ifjek.k d¨ 
Árhd ä vFkok vkÑfr;¨a dk la[;k ds }kjk Ánf'kZr fd;k tkrk gSA 

bl ÁLrqrhdj.k dk mÌs'; lkaf[;dh; vkadM+¨a ds eq[; rF; ä d¨ lgt rFkk ljYkre 
:i esa O;ä djuk g¨rk gSA vkjs[k cukus ds fYk;s loZÁFke ge vkadM+¨a ls lEcfU/kr ,d 
mi;qä Árhd dk pquko djrs gSa] rRi'pkr~ vkadM+¨a ds ekua d¨ Árhd ä dh la[;k ds 
}kjk Ánf'kZr djrs gSaA tSls&ekuo tula[;k d¨ Ánf'kZr djus ds fYk;s lokZf/kr mi;qä 
Árhd gS&euq"; dh vkÑfrA 

bl Ádkj ds vkjs[k¨a dk Á;¨Xk lekpkj&i«k if«kdkv¨a rFkk Vh-oh- ifjppkZv¨a esa Ápqj 
:i ls fd;k tkrk gSA bl vkjs[k esa cgq/kk rduhd¨a dk Á;¨X Òh fd;k tkrk gS] tSls 
pjjkf'k ds eku¨a d¨ XfÏ;¨a dh YkEckbZ vFkok la[;k ds }kjk Òh Ánf'kZr fd;k tkrk gSA 
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;fn le; vUrjkYk ds vkadM+¨a esa ,d pjjkf'k ds eku¨a d¨ n'kkZ;k X;k g¨ r¨ bl Ádkj 
ds vkadM+¨a d¨ ,d pjh; dkYkJa`[kYkk vkadM+s dgk tkrk gSA ;fn le;¨ifj n¨ pjjkf'k; ä 
ds eku¨a ls lEcfU/kr vkadM+¨ fn;s gq, g ä r¨ vkadM+¨a d¨ f}pjh; dkYk Jà[kYkk vkadM+s 
dgrs gSaA f}pjh; dkYk&J`a[kYkk vkadM+¨a d¨ eq[;r% fuEu vkjs[k ä ds }kjk Ánf'kZr fd;k 
tkrk gS & 

• js[kkfp«kh; vkjs[k 

• cgqn.M fp«k 

• la?kVd&ÒkXk n.M fp«k 

• Áfr'kr la?kVd ÒkXk n.M fp«k 
1- js[kkfp«kh; vkjs[k & vkadM+¨a ls lEcfU/kr js[kkfp«kh; vkjs[k fuEu Ádkj gS& 

vkjs[k esa X-v{k ij Lora«k pjjkf'k le; ¼o"k¨± esa½ d¨ rFkk Y&v{k ij lÒh Ádkj ds 
okgu¨a dh la[;k ¼Ykk[k¨ esa½ n'kkZ;k X;k gSA pkj ä pjjkf'k;¨a ds vkjs[k¨a d¨ vYkXk&vYkXk 
Ádkj dh js[kkv¨a ds }kjk Ánf'kZr fd;k X;k gS rFkk buds lwpd d¨ XkzkQ ij nkfguh 
v¨j Åij dh fn'kk eas vafdr fd;k Xk;k gSA 

 

vkjs[k eas LdwVj ,oa okgu¨a ds dqYk mRiknu dh nh?kZdkYkhu Áo`fÙk c<+us dh gS] tcfd 
vU; okgu¨a dk mRiknu le;¨ifj YkXkÒXk fLFkj cuk gqvk gSA LdwVj rFkk e¨isM ds 
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vkjs[k fujUrj e¨Vj lkbfdYk ds vkjs[k ds Åij gSa] t¨ bl rF; d¨ Ánf'kZr djrs gSa 
fd e¨Vj lkbfdYk dh rqYkuk esa bu okgu ä dk mRiknu lnSo vf/kd jgk gS] t¨ fd 
tulk/kkj.k esa bu okgu ä dh Yk¨dfÁ;rk d¨ Ánf'kZr djrk gSA Yk¨dfÁ;rk dh n`f"V ls 
LdwVj dk LFkku Js"B gS rFkk o"kZ 81&82 ls LdwVj dk vkjs[k Åij dh fn'kk eas frjNk 
g¨rk X;k gS t¨ bl ckr dk |¨rd gS fd o"kZ 83&84 ls LdwVj dk okf"kZd nj esa rhoz 
o`f) gqbZ gSA 

blh Ádkj ds v©j Òh cgqr lkjs rF; js[kkfp«kh; vkjs[k ds vk/kkj ij Kkr fd;s tk 
ldrs gSa] blds vfrfjä bl vkjs[k dh pjjkf'k;¨a ds eku¨a ds vuqlkj eku iwokZuqeku 
Kkr djus ds fYk;s Òh Á;qqä fd;k tk ldrk gSA 

2- cgqn.M fp«k & f«kpjh; dkYk&J`a[kYkk vkadM+¨a d¨ n.M vkjs[k ds }kjk Ánf'kZr djus 
ds fYk;s ge ÁR;sd le; fcUnq rd rhu n.M ¼ÁR;sd pjjkf'k ds eku ds fYk;s ,d 
n.M½ [kÈprs gSaA n.M¨a dh Åapkb;k¡ lEcfU/kr pjjkf'k;¨a ds eku¨a d¨ Ánf'kZr djrh gSaA  

 

pw¡fd ÁR;sd le;fcUnq ij vkadM+¨a d¨ ,d ls vf/kd n.M ds }kjk Ánf'kZr fd;k Xk;k 
gS] blfYk;s bl vkjs[k d¨ cgqn.M fp«k dgk tkrk gSA 

cgqn.M fp«k pjjkf'k;¨a dh nh?kZdkYkhu Áo`fÙk ds vYkkok vU; d¨bZ tkudkjh ugÈ gsrk] 
vr% fo'Y¨"k.k dh n`f"V ls js[kkfp«kh; vkjs[k cgqn.M ls Js"B gSA cgqn.M vkjs[k dk 
egRo dsoYk n`f"VXr gS rFkk bls eq[;r% tulk/kkj.k d¨ lkaf[;dh; tkudkjh nsus ds 
mÌs'; ls gh fufeZr fd;k tkrk gSA 

3-la?kVd&ÒkXk n.M fp«k & la?kVd ÒkX n.M fp«k ls lÒh rF;¨a dh tkudkjh gesa ,d 
gh vkjs[k ls ÁkIr g¨ tkrh gSA okLro eas la?kVd ÒkXk n.M fp«k ;g Ánf'kZr djrk gS 
fd le; jkf'k] le;¨ifj vius la?kVd ä esa fdl Ádkj foÒkftr g¨ jgh gSA 

vkjs[k [kÈpus ds fYk;s lcls igY¨ ge fofÒé le;¨a esa leXkz jkf'k vFkok oLrq dk dqYk 
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mRiknu ¼;fn ;g igY¨ ls u fn;k g¨½ Kkr djrs gSaA rRi'pkr~ lexz jkf'k d¨ Ánf'kZr 
djus okYkk ,d ljYk n.M fp«k cukrs gSa] blds mijkUr ÁR;sd n.M d¨ ¼dqYk vFkok 
lexz jkf'k d¨½ rhu ÒkX ä vFkok la?kVd¨a esa foÒkftr djrs gSaA n.M¨a ds ;s la?kVd 
fofÒé pjjkf'k;¨a ds le;¨ifj eku¨a d¨ Ánf'kZr djrs gSaA fp«k fuEu Ádkj gSA 

 

 4- Áfr'kr la?kVd ÒkXk n.M fp«k & la?kVd ÒkX fp«k gesa fujis{k eku¨a ds ckjs esa 
budh ewYk Áo`fÙk;¨a ds ckjs eas r¨ tkudkjh nsrk gS ijUrq dqYk Yk{; esa la?kVd jkf'k; ä 
ds vuqikr¨a ds fo"k; esa d¨bZ tkudkjh ugÈ nsrkA vuqikr¨a ls lEcffU/kr tkudkjh ÁkIr 
djus ds fYk;s fufeZr fd;s tkus okY¨ vkjs[k d¨ ge Áfr'kr la?kVd ÒkXk n.M fp«k 
dgrs gSaA 

 Áfr'kr la?kVd ÒkXk n.M fp«k rFkk la?kVd ÒkX n.M fp«k eas dsoYk bruk vUrj gS fd 
la?kVd ÒkXk n.M fp«k tgka fujis{k eku ä ds ifjorZu dh O;k[;k djrk gS] ogÈ Áfr'kr 
la?kVd ÒkXk n.M fp«k laXr Áfr'kr ä dh O;k[;k djrk gSA Áfr'kr¨a d¨ Kkr djus ds 
i'pkr~] bUgsa ,d la?kVd ÒkXk n.M fp«k ds }kjk Ánf'kZr djrs gSaA ;g vkjs[k pwafd 
Áfr'kr¨a dh O;k[;k djrk gS] vr% bls ge Áfr'kr la?kVd ÒkXk n.M fp«k dgrs 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 okLro esa ;g n'kkZrk gS fd ,d leXz jkf'k vFkok dqYk jkf'k 
¼ftls 100 Áfr'kr ds cjkcj ekYk fYk;k tkrk gS½ fofÒé la?kVd jkf'k;¨a esa fdl Ádkj 
oXÊÑr vFkok foÒkftr gSA vU; 'kCn¨a eas ;g leXz jkf'k ¼100 Áfr'kr½ ds la?kVd 
jkf'k;¨a esa lkisf{kd vFkok Áfr'kr forj.k dh O;k[;k djrk gSA 

 bl vkjs[k ds vUrXZr leXz vFkok dqYk jkf'k d¨ ,d o`Ùk ds {¨«kQYk ds }kjk rFkk 
la?kVd jkf'k;¨a d¨ oÙ̀kkav¨a ds }kjk Ánf'kZr fd;k tkrk gSA vkjs[k esa cM+s o`Ùkka'k] cM+s 
Áfr'kr¨a ¼vuqikr¨a d¨½ rFkk N¨Vs o`Ùkka'k N¨Vs Áfr'kr¨a d¨ Ánf'kZr djrs gSaA o`Ùkka'k¨a dk 
vkdkj vFkok {¨«kQYk o`Ùkka'k d¨.k ds Åij fuÒZj djrk gS & ;fn vkjs[k esa fdlh 
la?kVd jkf'k ls lEcfU/kr o`Ùkka'k dk o`Ùkka'k d¨.k 900 gS] r¨ oÙ̀kka'k {¨«kQYk o`Ùk {¨«kQYk 
ds 1@4 ds cjkcj g¨Xk bldk vFkZ ;g g¨Xk fd la?kVd jkf'k dk eku] leXkz jkf'k ds 
1@4 vFkok 25 Áfr'kr ds cjkcj gSA blh Òkafr 600 o`Ùkka'k d¨.k o`Ùk ds 1@6 {¨«kQYk 
d¨ vFkkZr~ bl rF; d¨ Ánf'kZr djrk g¨ fd lexz jkf'k esa la?kVd jkf'k dk vuqikr 
1@6 gSA 

 

vkjs[k eas lcls cM+k oÙ̀kka'k O;; dh lokZf/kd egRoiw.kZ en d¨ rFkk Øe ls ?kVrs gq, 
o`Ùkka'k Øe'k% en¨a ds ?kVrs gq, egÙo d¨ Ánf'kZr djrs gSaA vU; 'kCn¨a esa vkjs[k esa 
VsYkhfotu foKkiu ls lEcfU/kr o`Ùkka'k lcls cM+k gS] vFkkZr~ O;kikfjd Áfr"Bku 
VsYkhfotu foKkiu d¨ vU; foKkiu ek/;e¨a dh rqYkuk esa Js"Bre ekurk gSA egRo ds 
vuqlkj Øe eas nwljk LFkku v[kckjh foKkiu ä dk gS] rRi'pkr~ [¨Yk ÁfrLi/kkZv¨a eas 
leFkZu jkf'k dk rFkk lcls de egRo ^vU;* foKkiu ek/;e¨a dk gSA 

15-4-1-5 vko`fÙk cgqÒqt & cgqÒqt ls gekjk vk'k; ,d ,slh T;kferh; vkÑfr ls gS] 
ftlesa vusd Òqtk;sa g¨rh gSa] rrk vkÑfr cUn g¨rh gSA Li"V gS fd vko`fÙk cgqÒqt Òh 
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,d vusd¨a Òqtkv ä okYkh cUn vkÑfr g¨XkhA 

 vko`fÙk cgqÒqt fufeZr djus ds fYk;s gXe oXkZUrj ä ds e/; eku¨a d¨ X-v{k ij rFkk 

vko`fÙk;¨a d¨ Y-v{k ij vafdr djrs gSaA oXkZUrj ds e/; eku ls rkRi;Z oXkZUrj lhekv ä 
ds ek/; ls gSA  

 

e/;eku¨a ,oa vko`fÙk;¨a ds laXkr eku ä d¨ XkzkQ ij fcUnqv ä ds :i esa vafdr djus ds 
ckn mUgsa Øe ls lh/kh js[kkv¨a ds }kjk t¨M+ fn;k tkrk gSA bl Ádkj t¨ ÁÑfr ÁkIr 
g¨rh gS] og vusd¨a Òqtkv¨a okYkh vkÑfr r¨ gS] ijUrq cUn ugÈ gS] oju~ ;g ck;¨a rFkk 
nkfguh v¨sj [kqYkh gSA 

vkÑfr d¨ cUn djus ds fYk;s ge ÁFke oXkZUrj ls igY¨ ,d v©j oXkZUrj Y¨rs gSaA 
oXkZUrj ds e/;eku rFkk vko`fÙk 'kwU; d¨ xzzzkQ eas vafdr djus ij geas  

X-v{k ij fcUnq ÁkIr g¨ tkrk gS] ftls lh/kh js[kk esa t¨M+us ij vkÑfr ck;È v¨j cUn 
g¨ tkrh gSA vkÑfr d¨ nkfguh v¨j cUn dujs ds fYk;s Òh blh ÁfØ;k d¨ viuk;k 
tkrk gSA 

vko`fÙk cgqÒqt rFkk X-v{k ds e/; {¨«kQYk vkadM+¨a dh dqYk la[;k d¨ Ánf'kZr djrk 
gSA 

15-4-1-6  vko`fÙk oØ & 

vko`fÙk oØ rFkk vko`fÙk cgqÒqt cukus dh leLr ÁfØ;k iw.kZr;k leku gSA ;gka Òh X - 

v{k ij oXkZUrj ä ds e/;eku¨a d¨ rFkk Y- v{k ij vko`fÙk;¨a d¨ vafdr djrs gSaA ÁkIr 
fcUnqv ä d¨ ,d lrr oØ ls t¨M+ nsus ij vko`fÙk oØ ÁkIr g¨ tkrk gSA 
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 vko`fÙk oØ okLro eas vko`fÙk fcUnqv ä vFkkZr~ xzkQ ij vafdr fcUnqv¨a dk Áo`fÙk iFk gS & 
vU; 'kCn¨a esa ;g vko';d ugÈ gS fd vkjs[k dk ÁR;sd fcUnq vko`fÙk oØ ij fLFkr g¨A 
vko`fÙk oØ] vkadM+¨a ls lEcfU/kr cgqr lkjh tkudkjh nsus eas lgk;d g¨rs gSaA vko`fÙk 
oØ d¨ ns[kus ek«k ls gesa pjjkf'k ds ifjlj] vf/kdre vko`fÙk okYkk pjjkf'k dk eku] 
vko`fÙk;¨a ds ladsUæ.k dh fLFkfr vkadM+¨a dk vuqekfur v©lr bR;kfn tkudfj;ka ÁkIr 
g¨ tkrh gSaA 

 

vk;r fp«k rFkk vko`fÙk cgqÒqt dh Òk¡fr gS] vko`fÙk oØ rFkk X-v{k ds e/; {¨«kQYk 
vkadM+¨a dh dqYk la[;k d¨ Ánf'kZr djrk gSA vko`fÙk oØ d¨ fofÒé pjjkf'k;¨a ds eku¨a 
dh vko`fÙk; ä d¨ vuqekfur djus ds fYk;s Á;qä fd;k tk ldrk gSA 

15-4-1-7 lap;h vko`fÙk oØ & 

lap;h vko`fÙk dk vFkZ gS&vko`fÙk;¨a dk ;¨XkA vko`fÙk;¨a dk ;¨Xk n¨ Ádkj ls Kkr fd;k 
tk ldrk gS 1- Åij 2- uhps lsA vko`fÙk;¨a dk ;¨Xk Åij ls Yksus ij ÁkIr lap;h 
vko`fÙk;¨a dk Øe o)Zeku g¨rk gS] vr% bUgsa o)Zeku vFkok vkj¨gh lap;h vko`fÙk dgrs 
gSaA bldh Ádkj vko`fÙk; ä dk ;¨Xk lkfj.kh eas uhps ls Y¨us ij] t¨ lap;h vko`fÙk;¨a 
ÁkIr g¨rh gSa] budk Øe gzkleku g¨rk gS rFkk bUgsa gzkleku vFkok voj¨gh lap;h 
vko`fÙk;ka dgrs gSaA 

15-5 vH;kl Á'u 

15-5-1  Yk?kq mÙkjh; Á'u 
Á'u 1 & fuEu ij fVIi.kh fYkf[k;s & 

    1& n.M ,oa o`Ùk fp«k 
    2& ikbZ xzkQ 
    3& Árhd xzzkQ 
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Á'u 2 & vkadM+¨a d¨ fdl fof/k;¨a }kjk Ánf'kZr fd;k tk ldrk gS \ 
15-5-2  cgqfodYih; Á'u 
1-xzkQh; fof/k ls vkadM+sa & 

(A)  lqc¨/k curs gSa 

(B)  Lej.kh; curs gS 

(C)   vkd"kZd curs gSa 

(D)  mi;qZä lÒh 

Ans. � (C) 

15-6   lkjka'k 

 vUr eas ;g dgk tk ldrk gS fd lkaf[;dh; vkadM+¨a d¨ fp«k }kjk xzkQh; fu:i.k 
djus ls ;g vf/kd ljYk v©j lxzká cu tkrs gSaA fp«k¨a }kjk Ánf'kZr vkadM+sa dfBu 
Áfd;k ls ljYk ÁfØ;k esa ifjofrZr g¨ tkrs gSaA 
vr% ;g bdkbZ vki lÒh ds fYk, vR;Ur egRoiw.kZ gSA 
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15-8 fucU/kkRed Á'u 

 
1-fuEukafdr vkadM+¨a d¨ mi;qä vkjs[k ds }kjk n'kkZb;s & 
 
O;; dh ensa ifjokj A-ifjokj B-Ò¨tu  150  250 

diM+k 75  20  edku fdjk;k  60 100 

fctYkh rFkk b±/ku    40 50 
vU;               57 200 
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2 fuEufYkf[kr lkfj.kh ,d egkfo|kYk; eas 1965] 1968 ,oa 1970 dh fofÒé ijh{kkv¨a 
eas lfEefYkr g¨us okY¨ fo|kfFkZ;¨a dh la[;k Ánf'kZr djrh gS \ 
 

 ijh{kk  Nk«k ä dh la[;k ¼ijh{kk esa cSBus okY¨½ 
 1965              1980                 1984 
ch-,- 200 300  400 
ch-dke- 100 125 150 
ch-,l&lh- 150 250 400 

3-fuEukafdr vkadM+¨a d¨ vkjs[k¨a ds }kjk Ánf'kZr dhft, \ 

 
o"kZ 1977 1978 1979 1980 1981 1982 

fu;kZr ¼dj¨M+ #-½ 70 80 85 80 90 110 
vk;kr ¼dj¨M+ #-½ 65 85 72 85 85 102 

 
4- fuEukafdr vkadM+¨a d¨ o`Ùk fp«k }kjk Ánf'kZr dhft, & 
 

o"kZ vukt frYkgu Xék dikl 
1963&64 3380 155 368 852 
1964&65 4239 220 446 810 
1965&66 3960 200 510 840 

 
5-fuEukafdr lead¨a dh lgk;rk ls vko`f~r cgqÒqr fufeZr dhft, & 
 

ewY; ¼:i;s esa½ 0&10 10&20 20&30 30&40 40&50 60&70 

O;fä;¨a dh la[;k 3 10 14 24 17 143 
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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= ds v/;;u esa rFkk fo”ks’k rkSj ij “kks/kdk;Z esa vkWdM+ksa dk vR;kf/kd egRoiw.kZ 

rFkk fu.kkZ;d mi;ksx gksrk gS D;ksafd vkWdM+ks ds Åij gh leLr fo”ys’k.k ,oa fu’d’kZ 

vk/kkfjr gksrs gSaA vkWdM+ksa dk leqfpr mi;ksx vFkZ”kkL= ds v/;;u esa fd;k tk ldsA 

blds fy;s vko”;d gS fd vkWdM+ksa dk ladyu rFkk izLrqrhdj.k oSKkfud rkSj rjhdksa 

ls fd;k tk;sA iwoZ dh bdkbZ esa blh lUnHkZ esa O;kid v/;;u fd;k X;k gSA 

vFkZ”kkL= esa ifjek.kkRed fof/k;ksa dk iz;ksx vFkZiw.kZ rHkh gks ldrk gS tcfd 

vkWdM+ksa dk ladyu rFkk izLrqrhdj.k leqfpr rkSj ij fd;k X;k gksA vFkZ”kkL= dbZ 

egRoiw.kZ mRiknu Qyuksa dk v/;;u Hkh vkWdM+ksa ij gh vk/kkfjr gSA orZeku bZdkbZ esa 

mRiknu Qyu dh fofHkUu vo/kkj.kvksa ds ckjs esa ,oa [kkl rkSj ij laekXh mRiknu 

Qyu rFkk mlls lEcfU/kr izes;ksa dk v/;;u fd;k tk;sXkA 

 mRiknu Qyu esa mRiknu ds lk/kuksa rFkk muds vkilh lEcU/kksa ,oa rr~ i”pkr~ 

lk/kuksa ds mRiknu ij izHkko dk v/;;u fd;k tkrk gSA ;kfu vkXr ¼buiqV½ rFkk fuXZr 

¼vkmViqV½ eas D;k lEcU/k LFkkfir gks jgk gS bu lEcU/kksa ds vk/kkj ij mRiknu Qyuksa 

dh izd`fr rFkk fo”ks’krk;sa fu/kkZfjr gksrh gS ftu dk O;kid v/;;u orZeku esa O;kid 

rkSj ij fd;k tk;sXkA 

16-2 mn~ns”;  

orZeku bdkbZ esa fuEu mn~ns”;ksa dk v/;;u fd;k tk;sXkk & 

 mRiknu Qyu D;k gksrk gS\ 

 mRiknu Qyu dh ekU;rk;sa rFkk fo”ks’krk;sa dkSu&dkSu lh gS\ 

 egRoiw.kZ mRiknu Qyu dkSu&dkSu ls gS\ 

 lekaxh mRiknu Qyu ls D;k rkRi;Z gS\ 

 lekaxh mRiknu Qyu dh fo”ks’krk;sa dkSu&dkSu lh gS\ 

 lekaxh mRiknu Qyu ls lEcfU/kr dkSu&dkSu lh izes; gS rFkk budks fdl izdkj  

   fl) fd;k tk ldrk gS\ 

 lekaxh mRiknu Qyu dk vFkZ”kkL= ds v/;;u esa D;k egRo rFkk mi;ksx gS\ 
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16-3 mRiknu Qyu  

mRifÙk ds fu;eksa dh O;kid foospuk mRiknu Qyu ds fo”ys’k.k ls gh vkjEHk gksrh gSA 

mRiknu izfØ;k esa mRiknu ds lk/kuksa dh lgk;rk ;kfu vknk ;kfu buiqV dgk tkrk gS 

rFkk ftl oLrq dk mRiknu gksrk gS mls iznk ;kfu vkmViqV dgrs gSA vknk rFkk iznk 

ds e/; rduhdh lEcU/k dks mRiknu Qyu ls O;Dr djrs gSA vFkok vXkrks ¼buiqV½ 

rFkk fuXZrksa ¼ ¼vkÅViqV½ dh ek=kvksa ds e/; QyukRed lEcU/kksa dks mRiknu Qyu 

O;Dr djrk gSA 

tSls  Q = f (L,K) 

tgk¡ Q =  mRiknu] f = Qyu  L = Je K = iwathA 

;g mRiknu Qyu ek= mRiknu ds nks lk/kuksa Je rFkk iwath ij gh fuHkZj gSA  

izks0 okVlu ds vuqlkj]  ^^fdlh QeZ dh HkkSfrd vkXkrksa rFkk mRikn dh HkkSfrd ek=k 

ds chp ds lEcU/k dks mRiknu Qyu dgrs gSA** 

izks0 lSE;wylu ds vuqlkj] ^^ mRiknu Qyu og rduhdh lEcU/k gS tks ;g crkrk gS 

fd vkXkrksa ds izR;sd fo”ks’k lewg }kjk fdruk mRiknu fd;k tk ldrk gSA ;g lEcU/k 

fdlh fn;s gq;s rduhdh Kku ds Lrj ds fy;s O;Dr fd;k tkrk gSA** 

16-4 mRiknu Qyu dh ekU;rk;sa ,oa fo”ks’krk;sa  

 mRiknu Qyu rHkh lqpk: :Ik ls fØ;k”khy jgrk gS tcfd fuEu ekU;rkvksa dk ikyu 

gks jgk gks& 

 mRiknu Qyu ,d fuf”pr le; ls lEcfU/kr gksrk gSA 

 lk/kuksa dh dher rFkk rduhdh esa dksbZ ifjorZu ugha gksuk pkfg;saA 

 QeZ dk ykxr O;; fn;k gqvk gSA 

 Je le:i gS rFkk iwathXr bZdkbZ esa fn;s le; esa âkl ugha gks jgk gSA 

;g mijksDr ekU;rk;sa lekaxh mRiknu Qyu lesr lHkh mRiknu Qyuksa dh gSA blh 

izdkj lHkh mRiknu Qyuksa dh dqN lkekU; fo”ks’krk;sa gksrh gS tksfd fuEuor~ gS& 

 mRiknu Qyu mRikn rFkk lk/kuksa ds e/; QyukRed ,oa rduhdh lEcU/k LFkkfir 

djrs gSA 
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 mRiknu Qyu ewY; fujis{k gksrk gS ,oa Qyu dh dksbZ Hkh ekSfnzd fo”ks’krk ugha gksrh 

gSA vFkkZr Qyu dk lEcU/k dsoy mRiknu dh HkkSfrd ek=k ls gSA 

 mRiknu ds lk/kuksa dks ,d nwljs ds fy;s izfrLFkkfir fd;k tk ldrk gSA 

 ewy rFkk mRiknu Qyu vkfFkZd vo/kk.kk ds ctk; bathft;fjaX dh vo/kkj.kk ekuh 

tkrh gSA 

 mRiknu Qyu LFkSfrd vFkZ”kkL= dk fo’k; gS D;ksafd ;g lk/kuksa dh dher rduhdh 

Kku dk Lrj ,oa le;kof/k dks fuf”pr ekudj dk;Z djrk gSA 

16-5 mRiknu Qyu ds izzdkj   

lk/kuksa dh fLFkjrk ,oa ifjorZu”khyrk ds vk/kkj ij mRiknu Qyu nks izdkj ds gksrs gS 

& 

¼v½ ifjorZu”khy vuqikr dk fu;eA 

¼c½ iSekus ds izfrQyA 

¼v½ ifjorZu”khy vuqikr dk fu;e & ifjorZu”khy vuqikr ds fu;e dk ^^ Law of 

Variable Proportions **  dgrs gS ;g mRiknu Qyu vYidky esa gh ykXw gksrk gSA 

bl mRiknu Qyu ds vUrZXr ,d lk/ku dks fLFkj j[kdj nwljs lk/ku dks ifjorZu”khy 

cuk;k tkrk gSA bls âkleku izfrQy dk fu;e Hkh dgrs gSA 

Ekk”kZy us âkleku izfrQy ds fu;e dks ek= d`f’k rd gh lhfer j[kk ijUrq vk/kqfud 

vFkZ”kkfL=;ksa ds vuqlkj ;g lHkh {ks=ksa esa ykXw gksrk gSA 

;fn iwath dks fLFkj fd;k tk;s ,oa Je dh ek=k esa ifjorZu fd;k tk;s rks bl mRiknu 

Qyu esa rhu fLFkfr;k¡ ;k pj.k izkIr gksrs gSA 

¼!a½ izFke pj.k esa dqy mRiknu c<rh gq;h nj ls izkIr gksrs gS lkFk gh lhekar rFkk 

vkSlr mRiknu Hkh c<rs gSaA 

¼!!½ f}rh; pj.k dqy mRiknu ?kVrh gq;h nj ls c<+rk gS rFkk vf/kdre gks tkrk gSA 

lhekar mRiknu fXkjrk gS rFkk vkSlr mRiknu ds cjkcj gks tkrk gSA mRiknu dh n`f’V 

ls ;gh vuqdwy pj.k gksrk gSaA 

¼!!!½ rhljs pj.k esa dqy lhekar rFkk vkSlr mRiknu lHkh fXkjrs gSA 
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¼c½ iSekus ds izfrQy & iSekus ds izfrQy dks vaxzsth �Return to Scale� dgrs gS 

;g mRiknu Qyu nh?kZdky esa ykXq gksrk gS rFkk mRiknu ds lHkh lk/ku ifjorZu”khy 

gksrs gSA ;g iSekus ds izfrQy rhu izdkj ds gksrs gS ftuds ckjs esa foLrkj ls ppkZ 

bdkbZ esa vkxs dh tk;sXkhA 

16-6 lekaxh mRiknu Qyu 

bl mRiknu Qyu dks le:i mRiknu Qyu Hkh dgrs gS vaxzsth esa bls 

�Homogenous Production Function� dgrs gSA lekaxh mRiknu Qyu ds 

egRoiw.kZ mRiknu Qyu gS rFkk vFkZ”kkL= ds v/;;u esa bldk O;kid mi;ksx gksrk gSA 

;fn fdlh mRiknu Qyu esa lHkh vkXrks dks m xquk c<+k fn;k tk;s rFkk fuXkZr ;k 

mRiknu Hkh m dh fdlh ?kkr ds xqq.ku ds :i esa c<+ tkrk gS rks mRiknu Qyu dks 

lekaxh mRiknu Qyu dgrs gSA Xkf.krh; :i esa bls fuEu :i esa O;Dr dj ldrs gSaA 

Q =  f  ( L, K ) ------------------------------------(i) 

;fn vkXkrksa dks m xquk c<+k;k tk;s rks u;k mRiknu Qyu  

P = f (mL, mK) -----------------------------------(ii) 

;fn P = �� f (L, K) -----------------------------(iii) 

bl izdkj vkXkrksa dks m Xquk c<+kus ij ;fn mRiknu dks m dh ?kkr K ds :Ik esa vXkj 

O;Dr fd;k tk lds rks mRiknu Qyu lekaxh ;k le:i gksrk gSA m dh ?kkr K 

^^le:irk dh dksfV** dgykrh gSA ;gkW m dksbZ okLrfod vad gS rFkk K ,d fLFkj 

jkf”k gSA ;g mRiknu Qyu K dksfV dk lekaxh mRiknu Qyu gSA 

bl mRiknu Qyu esa nks egRoiw.kZ rF; gS igyk ;g gS fd m iwjh rjg xqq.ku[kaM dh 

izfØ;k ds ek/;e ls Qyu ds ckgj fudkyk tk lds rFkk nwljk ;g dh m dh ?kkr K 

iwjh rjg ls mRiknu Qyu dh izd`fr dks O;Dr djrh gSA 

;fn K=1 ] rks mRiknu Qyu izFke dksfV dk lekaxh mRiknu Qyu gksXkkA ftls 

js[kh; :i ls le:i mRiknu Qyu Hkh dgrs gSA 
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;fn K=2, rks mRiknu Qyu f}rh; dksfV dk le:i mRiknu Qyu gksXkkA blh 

izdkj K= n gksus ij mRiknu Qyu n dksfV dk le:i mRiknu Qyu gksXkkA 

Lkekaxh mRiknu Qyu dks fuEu mnkgj.kksa ls vkSj Hkh csgrj le>k tk ldrk gSA 

mnkgj.k ua0 1] z = f (X ,y) = ���� � ���� � ����  

fl) dhft;s fd ;g lekaxh mRiknu Qyu gS rFkk bldh dksfV Hkh Kkr dhft;sa\ 

gy & ;fn vkXkrks dks m ls Xqq.kk fd;k tk;s rks  

  f (mX , my) = �����	� � �����	���	� �����	�
            = ������ � ������ �������
                                        = ������� � ���� � ���) 

                                        = m  ����� � ���� � ���
            = m.f (X, y) = mz 

 pwWfd bls f (mX , my) = m (X , y) ds :i esa O;Dr fd;k tk ldrk gS vr% ;g 

lekaxh mRiknu Qyu gS ,oa m dh ?kkr K dk eku ;gkW ij ^1* gSA vr% le:irk dh 

dksfV Hkh ,d gksXkhA 

mnkgj.k ua0 2 & z = f (X , y) = 
��
��

fl) dhft;s fd ;g ,d lekaxh mRiknu Qyu gS rFkk bldh dksfV Hkh Kkr dhft;s\ 

gy & vkXkrksa dks m ls xqqq.kk djus ij  

   f (mX , my) = 
�����
�����

                                                  = 
����
���� = 

�
�
��
�� = �	� ��

��

   f (mX , my) = �	� f (X, y) = �	�z 

vr% ;g ,d lekaxh mRiknu Qyu gS rFkk bldh dksfV ^&1* gSSA 
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16-7 lekaxh mRiknu Qyu ds fofHkUu Lo:i  

lekaxh mRiknu Qyu ds izdkj rFkk iz—fr m dh ?kkr K ij fuHkZj djrh gS ftlds 

vk/kkj ij izfrQy fu/kkZfjr gksrs gS rFkk muds Åij mRiknu Qyu dk Lo:i fuHkZj 

djrk gS tks fd fuEuor~ gS& 

 ;fn �� esa K = 1 rks iSekus ds fLFkj izfrQy izkIr gksXksaA ,sls mRiknu Qyu dks 

izFke dksfV dk le:i mRiknu Qyu dgrs gSA bls js[kh; :i ls le:i mRiknu 

Qyu ds uke ls Hkh tkuk tkrk gSA bl mRiknu Qyu dh eq[; fo”ks’krk ;g gksrh gS 

fd ;fn mRiknu ds lk/kuksa dks ftrus xqquk c<+k;k tkrk gS mRiknu Hkh mlh vuqikr esa 

c<+rk gSA ;fn vkXkr nqXkuh dj nh tk;sa rks fuXZr Hkh nqXkuh gks tk;sXkhA 

 ;fn �� esa K > 1 rks iSekus ds c<+rs gq;s ;kfu o`f)eku izfrQy izkIr gksXsa rFkk 

mRiknu Qyu dk Lo:i o`f)eku izdkj dk gksXkA blds vUrZXr vkXkrksa esa o`f) dh 

rqyuk esa fuXkZr esa o`f) vf/kd vuqikr esa gksrh gSA ;kfu vXkj vkXkrksa esa nqXkuh of̀) dj 

nh tk;s rks fuXkZr esa o`f) nqXkuh ls vf/kd gksXkhA 

 ;fn �� esa K < 1 rks iSekus ds c<+rs gq;s ;kfu âkleku izfrQy izkIr gksXksa rFkk 

mRiknu Qyu dk Lo:i âkleku izdkj dk gksXkA blds vUrXZr vkXkrksa esa o`f) dh 

rqyuk esa fuXZr esa o`f) de vuqikr esa gksrh gSA ;fn vkXrksa dks nqXkus ls c<+k;k Xk;k gS 

rks fuXkZr esa o`f) nqXkus ls de gksXkhA 

Lkekaxh mRiknu Qyu ,oa iSekus ds izfrQy 

iSekus ds izfrQy mRiknu Qyu dh nh?kZ dkyhu izo`fr dks iznZf”kr djrs gSA nh?kZdky 

esa iSeku ds lHkh lk/ku ifjorZu”khy gksrs gSA lk/kuksa esa gksus okys ifjorZuksa ds dkj.k ls 

iSekus ij feyus okys izfrQyksa esas Hkh ifjorZu vkrk gS rFkk ;g izfrQy c<+rs gq;s] ?kVrs 

gq;s rFkk fLFkj izdkj ds gks ldrs gSA ftUgsa lekaxh mRiknu Qyu vuqlkj fuEu izdkj 

ls le>k;k tk ldrk gS %& 

¼v½ iSekus ds o)Zeku izfrQy &;fn mRifRr ds lk/kuksa esa ,d fuf”pr vuqikr esa o`f) 

dh tkrh gS ijUrq blds dkj.k ls feyus okyk izfrQy esa o`f) vf/kd vuqikr esa gks 

tkrh gS rks ;g c<+rs gq;s ;k  o)Zeku izfrQy dgyk;sXkk ;kfu 
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mRiknu esa vuqikfrd o`f)  lk/kuksa dh ek=k esa vuqikfrd o`f) vr% ;fn mRiknu ds 

lk/kuksa esa 20 izfr”kr vuqikr ls o`f) dh tk;s rks mRiknu esa o`f) 20 izfr”kr ls 

vf/kd gks tkrh gS rks ;g o)Zeku izfrQy dk mnkgj.k gksXkkA 

fp= esa os js[kk iSekus dks fu:fir djrh gS rFkk X1,X2, X3, X4 mRiknu dh Øe”k% 

100] 200] 300] 400 bZdkbZ dks fu:fir djrs gSA vr% Li’V gS fd mRiknu esa leku 

o`f) djus gsrq mRifRr ds lk/kuksa esa o`f) dk vuqikr de gksrk tk;sXk rFkk le mRikn 

oØksa ds e/; nwjh fujraj ?kVrh tk;sXkhA 

;kfu AB > BC > CD tks fd o)Zeku izfrQy dks fu:fir djrk gSA ;kfu 

� �
 � � 

 

 

 

 

 

 

 

 

 

¼c½ iSekus dk âkleku izfrQy 

blds vuqlkj mRifRr ds lk/kuksa dks ftl vuqikr esa c<k;k tkrk gS mldh rqyuk esa 

mRiknu esa o`f) de vuqikr esa gksrh gS rFkk X1, X2, X3, rFkk  X4 le mRikn oØksa 

ds e/; nwjh fujarj c<+rh tkrh gSA 

AB < BC < CD 

bl mRiknu izfØ;k esa mRiknu esa leku o`f) vFkkZr 100 bdkbZ ds fy;s c<+rs gq;s 

lk/kuksa dh vko”;drk iM+sXkhA ;kfu � � 
 � � 
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D

X4

X3

X1

X2
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fp= esa os js[kk 

iSekus dks fu:fir 

djrh gS rFkk 

X1,X2, X3, X4

mRiknu dh 

Øe”k% 100] 200] 300] 

400 bZdkbZ dks 

fu:fir djrs gSA vr% 

Li’V gS fd mRiknu esa leku o`f) djus gsrq mRifRr ds lk/kuksa esa o`f) dk vuqikr 

c<rk tk;sXkk rFkk le mRikn oØksa ds e/; nwjh fujraj c<rh tk;sXkhA 

¼l½ iSekus ds fLFkj izfrQy 

bl fu;e ds vuqlkj ;fn mRifRr ds leLr lk/kuksa dks ,d fuf”pr vuqikr esa c<+k;k 

tk;s arks mRiknu Hkh mlh fuf”pr vuqikr esa c<+rk gSA le mRikn oØksa ds e/; nwjh 

leku cuh jgsaXh rFkk mRiknu esa izR;sd 100 bZdkbZ dh o`f) esa mRifRr ds leku lk/kuksa 

dh vko”;drk gksXkhA ;kfu  AB = BC = CD 

 

 

 

 

 

 

 

 

fp= esa os js[kk iSekus 

dks fu:fir djrh gS rFkk X1,X2, X3, X4 mRiknu dh Øe”k% 100] 200] 300] 400 
bZdkbZ dks fu:fir djrs gSA vr% Li’V gS fd mRiknu esa leku o`f) djus gsrq mRifRr 
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ds lk/kuksa esa o`f) dk vuqikr leku gh 
leku jgsXkhA  

16-8 lekaxh mRiknu Qyu dk fp=ksa ds 

lekaxh mRiknu Qyu esa le mRikn oØ
lk/kuksa ds fofHkUu la;ksx ls leku Lrj d
mRikn oØ esa ifjorZu ls mRiknu ds Lr
dks fu:fir djus gsrq mRikn js[kkvksa dh
o`f) djus dk lEHkkfor iFk gksrh gSA 
;fn lHkh lk/ku ifjoRkZu”khy gksrs gS rks 
;fn ,d gh lk/ku ifjorZu”khy rFkk n
lk/ku v{k ds lekUrj gksrh gS ,oaa ;fn l
js[kk;s le js[kk;sa dgh tkrh gSA mRiknu
djrh gS  bls fuEu rkSj ij iznf”kZr fd;
 

K   

iwath 

  

  

M   

  

  

  

O 

 ;fn mRiknu ifjorhZ vuqikr mRiknu 

lk/ku v{k ds lekUrj gksXhA fp= esa Je 
N mRikn js[kk gksXkhA 
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gh jgsXkk rFkk le mRikn oØksa ds e/; nwjh ges”kk 

ds ek/;e ls fu:i.k  

oØksa ds ek/;e~ ls ;g iznf”kZr fd;k tkrk gS fd 
j dk mRiknu dSls fu:fir fd;k tk;s rFkk le 
s Lrj esa Hkh ifjorZu gksrk gSA mRiknu ds foLrkj 
sa dh eq[; Hkwfedk gksXhA mRikn js[kk;sa mRiknu esa 

 rks mRikn js[kk;sa ewy fcUnq ls gksdj tkrh gS ,oa 
Fkk nwljk fLFkj gksrk gS rks mRikn js[kk ifjofrZr 
fn lk/ku vuqikr esa ifjorZu fLFkj jgrk gS rks ;g 
knu js[kk;s mRiknu Qyu ds Lr:i  dks fu/kkZfjr 
d;k tk ldrk gS& 

    N

    

Je L 

knu Qyu ds vUrXkZr gS rks mRikn js[kk ifjofrZr 

Je ifjofrZr lk/ku rFkk iwath fLFkj lk/ku gSA M 
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K   R 

iwath 

  S

  

  

  

  

      

O Je L

ksa lk/ku ifjorZu”khy gS rks mRikn js[kk ewy fcUnq 

n js[kk ij 
�

 vuqikr ,oa lhekar izfrLFkkiu dh nj 

u lekaxh gS rks mRikn js[kk;sa lh/kh js[kkvksa ds :i

jk fu:fir gSA 

K   R 

iwath 

  S

  

  

  

  

      

O Je L
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Unq ls gksdj tk;sXh rFkk 

nj Hkh fLFkj gksXkhA ;fn 

:i esa gksXkh tksfd OR 
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  ;fn mRiknu Qyu laekXh ugha gS rks mRikn js[kk;sa tSls OR rFkk OS Vs<+h&es<+h 

gksXkhA 

16-9 lekaxh mRiknu Qyu ij vk/kkfjr izes;   

lekaxh mRiknu Qyu ij vk/kkfjr izesa;ksa dks izFke dksfV ds lekaxh mRiknu Qyu ds 

vuqlkj fl) fd;k tk;sXk rFkk rr~ i”pkr~ mUgsa vU; dksfV ds lekaxh mRiknu Qyuksa 

ij ykXkw fd;k tk;sXkkA 

izFke izes;&izFke dksfV ds lekaxh mRiknu Qyu dks fuEu :i esa fy[kk tk ldrk gSA 

z = X P ���
    ;k    z = y q ���

gy& pw¡fd fn;k mRiknu Qyu z = f (X , y) izFke dksfV dk lekaxh mRiknu Qyu 

gS vr%  

z = f (KX , Ky) = K.f (X,y) 

;fn   K = 
�
�   rks                                                                                   

�
� f (X , y) = f  (1,

�
� ) 

f (X , y) = X f  (1,
�
� ) 

vr% f (X,y) = XP ���

blh izdkj ;fn K = 

�
�   rks 

f��� 	 �
 = 
�
� f (X,y) 

f (X,y) = y f ��� 	 �
 = y q ���

blh rjg bl izes; dks n dksfV ds lekaxh mRiknu Qyu gsrq fuEuor~ :i esa O;Dr 

fd;k tk ldrk gSA 

 z = �
�
�� ���
 =��q ���

mnkgj.k & z = f (X,y) = �����
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bldks  X.P ���
 ds :i esa fyf[k;saA 

gy&   f (X,y) = �����
 = ��

���

�

                      = X ��	�

���

�
   (D;ksafd 2/3 = 1-1/3) 

vr% f(X,y) = X ���

�

�
 = X.P���


           tgk¡ P(X) = ���

�

�

f}rh; izes;& fn;s X;s izFke dksfV ds lekaxh mRiknu Qyu esa vkfJr pj dk vkaf”kd 

vodyu xqq.kkad  ¼MsjhosfV~o;½ ¼ 
��
�� rFkk 

��
��½ X ,oa y ds vuqikr ds Qyu gksrs gSA 

;fn Z = f(X,y) 

gy % izFke izes; ls z = X P ���
   

   
��
�� = P���
 + �� ���
 
 ��� ���
 ¼Xq.ku fu;e ls½ 

    �� ���
 tgk¡ P���
 dk vodyu Xqq.kkad   gSA 

          
��
�� = P���
 + �� ���
 
 �� �

��

    

��
�� = P���
 � �

�  �� ���

vr% 

��
��] X rFkk y ds vuqikr dk Qyu gksXk rFkk ;g “kwU; dksfV dk gksXkkA 

blh izdkj z = X P ���

     

��
�� = 0 + X. �� ���
 
 ��� ���
  

    
��
�� = X.�� ���
 
 ���


    
��
�� =   �� ���
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vr% 
��
��] X rFkk y ds vuqikr dk Qyu gksXk rFkk ;g “kwU; dksfV dk gksXkkA 

;fn mDr izes; dks n dksfV ds lekaxh Qyu ds fl) fd;k tk;s rks 

 
��
�� = n�
	�P���
� �
	�
�� ���


N dksfV dk lekaxh mRiknu Qyu dk vkaf”kd mRikn (n-1) dksfV dk lekaxh mRiknu 

Qyu gksXkkA 

blh izdkj 
��
�� = �
	��� ���


rr̀h; izes;& r`rh; izes; dks vk;yj izes; ds uke ls Hkh tkuk tkrk gSA bl izes; ds 

vuqlkj izFke dksfV ds lekaxh mRiknu Qyu dks fuEu :i esa O;Dr fd;k tk ldrk 

gSA 

 X 
��
�� = y.

��
�� = z 

gy %  ;fn z = f (X,y) 

f}rh; izes; ls 
��
�� rFkk  

��
��  dk eku X 

��
�� + y.

��
��   esa j[kus ij 

=  X.[P���
 - ���
 
�� �
�� ���
] + y�� ���


=  X.[P���
 - �
�� �
�� ���
] + y�� ���


=  X.P���
 = f (X,y) = z 

ftls izFke izes; ds vuqlkj f (X,y) ds leku dgk tk ldrk gSA 

;fn mRiknu Qyu n dksfV dk lekaxh mRiknu Qyu gS rks   

X 
��
�� + y.

��
�� = nz 

vFkZ”kkL= esa vk;yj izes; dk c<+k egRo gS blds vuqlkj ;fn mRiknu fLFkj iSekus ds 

izfrQy ds vUrXkZr gks jgk gks ,oa ;fn mRiknu ds lk/kuksa dks muds lhekar mRikn ds 

leku HkqXrku fd;k tk;s rks dqy HkqXrku dqy mRiknu ds leku gksrk gS ;kfu dqy 

mRiknu ek= lk/kuksa ds HkqXkrku esa gh lekIr gks tk;sXkkA 
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mnkgj.k& ;fn dkWc MXkyl mRiknu Qyu dks ;fn fy;k tk;s 

  Q =A 
���	�

                     L M �
 + K M �� = Q gksuk pkfg,A 

gy %   Q =A 
���	�

     M�
 = 
��
��  = A � 
�	���	�

        M�� = 
��
��  = A �����
�	��	�

M�
 rFkk  M�� dk eku (L M �
 + K M ��) esa j[kus ij 

=  L A � 
�	���	� + K A �����
�	��	�

=  [ A � 
���	� + K A �����
�	���	�] 

= A����	� [�������  

= A����	�
tks fd Q ds cjkcj gSA vr% dkWc MXkyl mRiknu Qyu vk;yj izes; ds fu’d’kksZ dks 

lgh fl) djrk gSA 

16-9  izfrLFkkiu yksp  

fdlh Hkh js[kh; lekaxh Qyu Q = f (��	 ��) dh izfrLFkkiu yksp ���rFkk �� ds 

e/; fuEu lw= ls izkIr dh tk ldrh gSA 

                � = 
�����
�������

       

 ���tgk¡ �� ds lkis{k Q dk vodyu gSA                                                 

��  tgk¡ �� ds lkis{k Q dk vodyu gSA                                                 

��� tgk¡ �� rFkk �� ds lkis{k vodyu gSA 

mnkgj.k& mDr lw= ds ek/;e ls dkWc MXkyl mRiknu Qyu dh izfrLFkkiu yksp 

Kkr dhft;sa\ 

gy&  dkWc MXkyl mRiknu Qyu 
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   Q =A 
���	�                                                  

���= �� = 
��
��  = A 
�	���	�

���= �� = 
��
�� = A(1- ) 
�	��	�

,oa ��� = 
���
�����  

blds fy;s igys 
��
�� = A 
�	���	�

iqu% K ds lkis{k vodyu djus ij 

���
�����  = A  (1- ) 
�	��	�

mDr lehdj.k dk eku lw= � = 
�����
�������

esa j[kus ij & 

 � = 
���
������������	��
�����
��
�����������	��
�������                                                  

�� ��= 1 

vr% dkWc MXkyl mRiknu Qyu dh yksp ,d gksXkhA 

16-10  lekaxh mRiknu Qyu ds egRo rFkk mi;ksx  

Lkekaxh mRiknu Qyu rFkk blds Åij vk/kkfjr izes;ksa ds mi;ksx vFkZ”kkL= ds v/;;u 

esa cM+s gh egRoiw.kZ gSA budk mi;ksx u flQZ mRiknu dh izfØ;k esa fd;k tk ldrk 

gS cfYd budk iz;ksx forj.k rFkk vkfFkZd lao`f) ,oa fodkl ds {ks= esa fd;k tk ldrk 

gS tksfd fuEuor~ gS&  lekaxh mRiknu Qyu ds vUrXZr âkleku] fLFkj rFkk o`f)eku 

izfrQy ds mRiknu Qyu vkrs gS ftudk mi;ksx fdlh Hkh ifjfLFkfr rFkk mn~ns”; gsrq 

vf/kd O;ogkfjd <aXk ls fd;k tk ldrk gSA 

 Lkekaxh mRiknu dk mi;ksx —f’k] fofuekZ.k rFkk vU; egRoiw.kZ mRiknu dh 

Xkfrfof/k;ksa ds fy;s fd;k tk ldrk gSA 
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 lekaxh mRiknu Qyu dk forj.k ds {ks= esa Hkh O;kid egRo ,oa mi;ksx gS blds 

ek/;e~ ls Je rFkk iwath dk jk’Vªh; vk; esa fgLlsnkjh Kkr dh tk ldrh gSA ftls 

vXkyh bdkbZ esa foLrkj ls crk;k Xk;k gSA 

 Je rFkk iwath vuqikr esa ifjorZu dk mRiknu rFkk forj.k ij D;k izHkko iM+ jgk 

gS bldks Kkr fd;k tk ldrk gSA 

 Lkekaxh mRiknu Qyu ds ek/;e~ dk “kks/k v/;;uksa esa cM+k gh mi;ksx gS buds 

mi;ksx ds ek/;e~ esa egRoiw.kZ mRiknd {ks=ksa esa nh?kZ dkfyd izo`fr;k¡ Kkr dh tk 

ldrh gSA 

 vFkZ”kkfL=;ksa }kjk dbZ egRoiw.kZ mRiknu Qyuksa dk fuekZ.k tSls dkWc MXkyl 

mRiknu Qyu fLFkj izfrLFkkiu yksp mRiknu Qyu ¼lh0 bZ0 ,l0 mRikyu Qyu½ 

fd;k X;k gS ftudk vFkZ”kkL= ds v/;;u esa O;kid mi;ksx gSA 

16-11 egRoiw.kZ lekaxh mRiknu Qyu 

egRoiw.kZ lekaxh mRiknu Qyuksa esa dkWc MXkyl mRiknu Qyu ,oa fLFkj izfrLFkkiu 

yksp mRiknu Qyu izzeq[k gSA dkWc MXkyl mRiknu Qyu ds ckjs esa foLrkj ls fiNyh 

bZdkbZ esa v/;;u fd;k tk pqdk gS orZeku bZdkbZ esa ;gk¡ ij fLFkj izfrLFkkiu yksp 

;kfu lh0 bZ0 ,l0 mRiknu Qyu ds ckjs esa la{ksi esa v/;;u fd;k tk;sXkA 

fLFkj yksp mRiknu Qyu 

bl mRiknu Qyu dk fodkl ds0 ts0 ,sjks] ,p0 ch0 psujh] oh0 ,l0 feugkl rFkk 

vkj0 ,e0 lksyksa }kjk 1961 esa fd;k X;k FkkA ;g ,d egRoiw.kZ mRiknu Qyu gS tks 

fd dkWc MXkyl mRiknu Qyu dh Hkk¡fr js[kh; :i ls le:i ;kfu lekaxh gSA 

bl mRiknu Qyu dks fuEuor~ O;Dr fd;k tk ldrk gS%& 

�� � ����	� � �� � �	
	��	��
�	 �	  izkpy (Parameter) gSa tgk¡ A n{krk izkpy gSA  forj.k ;kfu iwath Xgurk 

lk/ku Xkqq.kkad gS rFkk  LFkkiuk n{krk gS tks fd izfr LFkkiu dh yksp dks fu/kkZfjr 

djrk gSA tgk¡ fd 
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� � �	 � � ��� � �] �� � ��� 

lh0 bZ0 ,l0 mRiknu dh eq[; fo”ks’krk;sa  

bl mRiknu Qyu dh eq[; fo”ks’krk;sa fuEuor~ gS%& 

 ;g mRiknu Qyu Hkh vU; js[kh; lekaxh mRiknu Qyuksa dh Hkk¡fr gS ;fn mRifRr 

ds lk/kuksa esa 

n Xkquk o`f) dj nh tk;s rks dqy mRiknu Hkh n Xkquk c<+ tk;sXkkA 

                          �� � ������		� � �� � �	��
	�	�

� 

                          �� � ���	��	�

����	� � �� � �	�	��	�

� 

�� � �����	� � �� � �	�	��	�� 
                          �� � nQ  

 lh0 bZ0 ,l0 mRiknu Qyu dh yksp 
 }kjk fu/kkZfjr gksrh gSA 

� �
�

���  ;fn 
  0 rks bl n”kk esa ;g dkWc MXkyl mRiknu Qyu dks fu:fir 

djrk gSA 

 lh0 bZ0 ,l0 mRiknu vk;yj izes; dks fl) djrk gS ;fn Je rFkk iawth dks 

muds lhekar mRiknu ds vuqlkj HkqXkrku fd;k tkrk gS rks dqy mRiknu lk/ku HkqXkrku 

ds gh cjkcj gksXkkA 

 lh0 bZ0 ,l0 mRiknu Qyu ds le mRikn oØ ewy fcUnq dh vksj m™ksrksnj gksxsas aA 

ijUrq lh0 bZ0 ,l0 mRiknu Qyu esa Hkh [kkfe;k¡ gSa ftlesa lcls izeq[k [kkeh ;g gS fd 

;g Qyu Hkh mRiknu ds ek= nks lk/kuksa ij gh vk/kkfjr gS rFkk bldk iz;ksx ek= ,d 

gh QeZ rd lhfer gS ysfdu bu lcds ckotwn Hkh ;g egRoiw.kZ mRiknu Qyu gSA 

16-12  lkjka”k  

lekaxh mRiknu Qyu ds orekZu bdkbZ esa O;kid e/;eku ds i”pkr ;g dgk tk 

ldrk gS fd bu mRiknu Qyuksa ds v/;;u us vFkZ”kkL= fo’k; dks ,d u;k vk;ke 
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rFkk fn”kk iznku dh ftlds v/;;u ds fy;s /khjs&/khjs Xf.krh; vFkZ”kkL= dh “kk[kk 

fodflr gksdj ,d egRoiw.kZ Lo:i ys pqdh gSA pw¡fd lekaaXh mRikyu Qyuksa dk Lo:i 

dkQh O;kid gS vr% budk iz;ksx vFkZ”kkL= ds vusdksa {ks=ksa   —f’k m|ksXk fofuekZ.k 

vkfn esa fd;k tk ldrk gS lkFk gh forj.k rFkk vkfFkZd fodkl ds {ks= esa Hkh egRoiw.kZ 

fu’d’kZ fn;s tk ldrs gSA 

;|fi lekaxh mRiknu Qyuksa dh Hkh viuh lhek, rFkk [kkfe;k¡ gS ijUrq bu lcds 

ckotwn lekaxh mRiknu Qyuksa dh viuh gh vyx fo”ks’krk;sa gS ftuds dkj.k ls budk 

O;kid mi;ksx fd;k tkrk gS rFkk bu Qyuksa dk vFkZ”kkL= ds ekSfyd v/;;u esa 

;ksxnku egRoiw.kZ gSA 

16-13&  “kCnkoyh  

izfrLFkkiu yksp & lhekar izfrLFkkiu dh rduhdh nj esa lkisf{kd ifjorZu gksus ds 

dkj.k ls lk/ku vuqikr esa fdruk lkisf{kd ifjorZu gksrk gS izfrLFkkiu yksp ds :Ik esa 

tkuk tkrk gSA tcfd mRiknu dk Lrj leku jgsaA                                          

lemRikn oØ & bl oØ vu:i dk Lrj leku jgrk gSA mls leku mRikn oØ Hkh 

dgrs gSA ;g leku mRiknu dk og fcUnq iFk gS ftls Je rFkk iwath dh fofHkUu 

ek=kvksa ls izkIr fd;k tk ldrk gSA 

lhekar izfrLFkkiu dh rduhdh nj & Je dh ,d bdkbZ ds cnys iwath dh fdlh 

bdkbZ;k¡ izfrLFkkfir dh tk ldrh gS tcfd mRiknu dh Lrj leku cuk jgsaA 

  ����
 ��
��
�
 �� �

���
���

 

mRikn js[kk;sa & mRiknu esa foLrkj dks buds ek/;e~ ls fu:fir fd;k tkrk gSA 

leykxr js[kk & ;g mRiknu ds lk/kuksa ds fofHkUu vuqikrksa dks iznf”kZr djrh gS ftls 

dksbZ QeZ fn;s X;s ctV esa ls Ø; dj ldrh gS bls Ø; js[kk ;k dher js[kk Hkh dgrs 

gSA 

  C = wL + rK  

lhekaUr mRiknu & mRiknu ds lk/kuksa esa bdkbZ ifjorZu gksus ls dqy mRiknu esa 

fdruk ifjorZu gksrk gS ;g lhekar mRiknu dgykrk gSA 
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vkSlr mRiknu & dqy mRiknu rFkk lk/kuksa ds vuqikr dks vkSlr mRiknu dgrs gSA 

b’Vre~ mRiknu & bls mRiknu djus okyh QeZ dk larqyu fcUnq Hkh dgrs gS rFkk 

bldk fu/kkZj.k lemRikn oØ rFkk leykxr js[kk ds Li”kZ fcUnq ds }kjk gksrk gSA 

foLrkj iFk & U;wure ykxr mRiknu ds la;ksx fcUnqvksa dks feykus ij foLrkj iFk 

izkIr gksrk gSA 

Qyu & nks pjksa ds e/; lEcU/k O;Dr djrk gSA 

vodyu Xkq.kkad   & tc y dk X ds lkis{k vodyu fd;k tkrk gS rks dy /dX, y 

dk X ds lkis{k vodyu xqq.kkad  gksXkkA  

16-14 y?kq mÙkjh; iz”u   

1- mRiknu Qyu D;k ekSfnzd ewY;ksa ij fu/kkZfjr djrk gS\ 

2- mRiknu Qyu LFkSfrd vFkZ”kkL= dk fo’k; gS D;k ;g dFku lR; gS\ 

3- iSekus ds izfrQy esa mRiknu ds fdrus lk/ku Xkfr”khy gksrs gS\ 

4- js[kh; :i ls lekaxh mRiknu Qyu fdrus dksfV dk gksrk gS\ 

5- ;fn vkXkrks dks nqXkuk djus ij fuXkZr Hkh nqXkuk gks tk;s arks mRiknu Qyu 

dh dksfV gksXkhA 

6- ;fn vkXkrks dks nqXkuk djus ij fuXkZr pkj xqquk gks tk;s rks mRiknu Qyu 

dh dksfV gksXkhA 

7- ;fn vkXkrks dks nqXkuk djus ij fuXkZr nqXkus ls de c<+s rks mRiknu Qyu 

dh dksfV gksXkhA 

8- js[kh; :i ls lekaxh ;k le:i mRiknu Qyu dh dksfV fdrus va”k dh 

gksrh gS\ 

9- iSekus ds izfrQy :ih mRiknu Qyu fdl dky esa ykxww gksrs gS\ 

10- lekaxh mRiknu Qyu dks fdl :i esa fy[kk tk ldrk gS\ 

11- ;fn mRiknu ds lHkh lk/ku ifjorZu”khy gS rks mRikn js[kk;sa dgk¡ ls 

xqtjrh gS\ 

12- Lkekaxh mRiknu Qyu esa mRikn js[kk;sa dSlh gksrh gS\ 

13- ;fn mRiknu Qyu lekaxh ugha gS rks mRikn js[kk;sa dSlh gksXkh\ 
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14- js[kh; :i ls lekaxh mRiknu Qyu esa lemRikn oØksa ds e/; nwjh ges”kk 

dSlh cuh jgrh gS\ 

15- dkWc MXkyl mRiknu Qyu dh yksp gksXkh\ 

mÙkj & 1- ugha         2- lR;          3- lHkh     4- ,d      5- ,d 

 6- nks    7- ,d ls de   8- ,d     9- nh?kZ dky    10- Q = �����	 ��
11- ewy fcUnq   12- lh/kh js[kk esa  13- VsM+h&esM+h  14- cjkcj  15- ,d 

16-16   lUnHkZ xzzUFk lwph  

• feJ] t;izdk”k ¼2005½ d`f’k vFkZ”kkL=] lkfgR; Hkou izdk”kuA 

• vkgwtk] ,p0 ,l0 ¼2002½ lefCV vFkZ”kkL=] ,l) pUn izdk”kuA 

• 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- mRiknu Qyu dh ekU;rk;sa fy[krs gq;s lekaxh mRiknu Qyu dh fo”ks’krk;sa 

fp= lfgr crkbZ;sa\ 

2- D;k Q = A 
���	� Qyu lekaxh gS ;fn gS rks bl Qyu dh dksfV 

crkbZ;sa\ 

3- D;k Q = ��

���

� Qyu lekaxh gS ;fn gS rks bldh dksfV crkbZ;sa\ 

4- Lkekaxh mRiknu Qyu dks Xf.krh; :i esa le>krs gq;s vk;yj izes; dks 

fl) dhft;sa\ 

5- fuEu Qyu lekaxh gS ;k ugha crkbZ;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 dh bdkbZ esa mRiknu Qyuksa ,oa fo”ks’k rkSj ij laXkeh mRiknu Qyu rFkk mldh 

fo”ks’krkvksa dk v/;;u fd;k Xk;k gSA laXkkeh mRiknu Qyu rFkk bldh fo”ks’krkvksa dk 

vFkZ”kkL= ds v/;;u esa egRoiw.kZ Hkwfedk gSA mRiknu Qyuksa ds vXkys pj.k esa egRoiw.kZ 

mRiknu Qyu] ^^ dkWc MXkyl** dk v/;;u orZeku bdkbZ esa fd;k tk;sXkkA 

dkWc MXkyl mRiknu Qyu dk fuekZ.k lqizfl) vesfjdh vFkZ”kkL=h izks0 lh0 MCyw0 

dkWc ,oa izks0 lh0 ,p0 MXkyl }kjk fd;k X;kA ;|fi bl mRiknu Qyu dks loZizFke 

dsusV fodlSy¼1851&1926½ us izLrkfor fd;k ijUrq lkf[;dh; i)fr ls ijh{k.k rFkk 

fodkl pkYlZ dkWc rFkk iky MXkyl }kjk 1928 esa fd;k X;kA bl mRiknu Qyu ds 

vUrZXr nksuksa vFkZ”kkfL=;ksa }kjk mRiknu ds Åij Je rFkk iwath ds izHkko dks Kkr djus 

gsrq ,d vR;kf/kd egRoiw.kZ lw= dk vfo’dkj fd;k ftlls mRiknu dk Je rFkk iwath 

ds lkFk lEcU/k LFkkfir gks ldsA 

nksuksa vFkZ”kkfL=;ksa }kjk vesfjdh vFkZ”kkfL=;ksa }kjk vesfjdh vesfjdh vFkZO;oLFkk ds 

lUnHkZ esa 1899&1922 rd ds vkWdM+ksa ds vk/kkj ij ,d v/;;u izdkf”kr fd;k Xk;kA 

ftlds ek/;e~ ls nksuksa vFkZ”kkfL=;ksa }kjk dkWc MXkyl mRiknu Qyu dks LFkkfir fd;k 

Xk;k gSA 

dkWc MXkyl mRiknu Qyu u flQZ ,d egRoiw.kZ mRiknu Qyu gS vfirq ;g fo”kq) 

rkSj ij vFkZ”kkL= esa fofHkUu egRoiw.kZ v/;;u djus gsrq fo”ks’k rkSj ij fufeZr fd;k 

Xk;k gSA orZeku v/;k; ¼bdkbZ½ esa dkWc MXkyl mRiknu Qyu ds ckjs esa O;kid 

v/;;u fd;k tk;sXkkA 

17-2  mnns”; 

bl bdkbZ esa v/;;u gsrq fuEu mnsn”; fu/kkZfjr fd;s Xk;s gS %& 

 dkWc MXkyl mRiknu Qyu D;k gS rFkk bldh eq[; ekU;rk;sa D;k gS\ 

 dkWc MXkyl mRiknu Qyu dh eq[; fo”ks’krk;sa dkSu&dkSu lh gS\ 

 dkWc MXkyl mRiknu Qyu dh eq[; ekU;rk;sa D;k gS\ 

��dkWc MXkyl mRiknu Qyu dh izfrLFkkiu yksp fdl izdkj fu/kkZfjr dh tkrh gS\ 
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��dkWc MXkyl mRiknu Qyu dk foLrkj iFk dSlk gksrk gS\ 

��dkWc MXkyl mRiknu Qyu dk la”kksf/kr :i D;k gS\ 

��dkWc MXkyl mRiknu Qyu ds D;k mi;ksx gS\ 

��dkWc MXkyl mRiknu Qyu dh D;k lhek;sa rFkk vkykspuk;sa gS\ 

17-3  dkWc MXkyl mRiknu Qyu 

izks0 dkWc rFkk izks0 MXkyl }kjk bl mRiknu Qyu dk lw= fuEu :i esa LFkkfir fd;k 

Xk;k] 

  � ¾ A   

� ��

tgk¡ � ¾ mRiknu dh ek=kA  L = JeA    K = iwath ,oa � 
 ,oa A /kukRed 

fLFkjkad gSA 

��tgka mRiknu dh Je ds lkis{k yksp gS] rFkk 
 mRiknu dh iwath ds lkis{k yksp gSA 

tcfd A xqq.kkad   mRiknu ds lk/kuksa ds laXBu dh n{krk dks Ekkius esa lgk;d gksrk 

gSA vf/kd n{k mRiknu bZdkbZ dk A vf/kd cM+k gksXkkA A dks dqy lk/ku mRikndrk 

Hkh dgrs gSaA 

� �
�


���
 

pw¡fd mijksDr lehdj.k dk gj lk/kuksa dk Xkq.kksrj ek/; gSA vr% A okLrfod mRiknu 

izfr bdkbZ buiqV ;kfu lk/ku ds gSA 

dkWc MXkyl mRiknu Qyu dqN fuf”pr ekU;rkvksa ds lkFk gh dk;Z djrk gS tksfd 

fuEuor~ gS  

 mRiknu ds dsoy nks gh miknku gS] iwath rFkk JeA 

 Jfedksa dh mRiknu {kerk fn;s gq;s le; esa fLFkj gSA 

���iwathXkr inkFkksZ dh mRiknu {kerk fn;s gq;s le; esa fLFkj gSA 

 vU; dkjd tSls rduhdh izXfr] iwath esa âkl vkfn Hkh fLFkj gSA 
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� dkWc MXkyl mRiknu Qyu dks ewyr;k � � � � � ;kfu iSekus ds fLFkj izfrQy 

gsrq fu/kkZfjr fd;k X;k gSA 

blds vfrfjDr bl Qyu dh fuEu nks vkSj egRoiw.kZ ekU;rk;sa gSaA 

¼d½ mRiknu Qyu esa Je ds lkis{k lhekar mRikndrk izfr Jfed bZdkbZ mRiknu ds 

lekuqikrh gksXhA 

¼[k½ mRiknu Qyu esa iwath ds lkis{k lhekar mRikndrk izfr iwath bZdkbZ mRiknu ds 

lekuqikrh gksXhA 

vafre nks ekU;rkvksa ds ek/;e~ ls dkWc MXkyl mRiknu Qyu dks gy fd;k tk ldrk 

gSA tgk¡ mRiknu ¼�� ½ dk Je ds lkis{k vkaf”kd vodyu 
� 
�
] Je ds lkFk lhekar 

mRiknu gksXk rFkk mRiknu ¼�� ½ dk iwath ds lkis{k vkaf”kd vodyu 
� 
��] iwath ds 

lkFk lhekar mRiknu gksXkA 

� 
�
 � �

 

 &&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&¼a½ 

tgk¡ 
 

 ] izfr Jfed vkSlr mRiknu gS rFkk � ,d fLFkj jkf”k gSaA mRiknu ¼�� ½ Je 

rFkk iwath ¼L,K½ dk Qyu gSA ;fn iwath dh ek=k fLFkj ¼K0½ j[kh tk;s rks 

Q = f(L,K0) -------------------------------------------------(b) 

lehdj.k ¼a½ dks K dks fLFkj gksus ij ljy vodyu lehdj.k ds :i esa fuEu :i esa 

fy[kk tk ldrk gSA 

! 
!
 � �

 

   

;kfu   
! 
 � �

!


  &&&&&&&&&&&&&&&&&&&&&&&&&&&&¼c½ 

 nksuksa vksj lekdyuu djus ij  

� �
  � � �� �
  
  

!���	 � ��!����	  
!���	 � !����"	  
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varr% ��
	 �#	 � "���	��

 &&&&&&&&&&&&&&&&&&&&&&¼d½ 

tgk¡ c1(K0) lekdyuu dk fLFkjk¡d gS rFkk bls K0 ds Qyu ds :i  esa O;Dr dj 

ldrs gSA 

blh izdkj ekU;rk ¼[k½ ls 
� 
�� � �

 
�  

L = �# ;kfu L dks fLFkj j[kdj mijksDr lehdj.k dks vodyu lehdj.k ds :i esa 

gy fd;k tk ldrk gSA ftlls fuEu lehdj.k izkIr gksXhaA 

��
#�	 � "��
#	�� &&&&&&&&&&&&&&&&&&&&&&&&&&¼e½ 
lehdj.k ¼d½ rFkk ¼e½ ls 

��
	 �	 � �
���    &&&&&&&&&&&&&&&&&&&&&&&&&&&¼ f ½ 

tgk¡ A ,d fLFkj jkf”k gS tks fd Je rFkk iwath nksuksa ls Lora= gS rFkk � ,oa  
 

nksuksa ds eku “kwU; ls vf/kd gksXsaA 

 

17-4  dkWcMXkyl mRiknu Qyu dh fo”ks’krk;sa 

dkWc MXkyl mRiknu Qyu viuh [kkl fo”ks’krkvksa ds dkj.k vFkZ”kkL= esa mRiknu 

lEcU/kh fofHkUu {ks=ksa tSls d`f’k] fofuekZ.k rFkk m|ksXk tSls ds v/;;u esa vge~ Hkwfedk 

fuHkkrk gS tks fd fuEuor~ gS %&                                 

 ;g ¼� �
½ fMXzh dk le:Ik ;k laekXh mRiknu Qyu gS tks fd ¼� �
½ = 1] 

dh fLFkfr esa js[kh; :i ls le:Ik mRiknu Qyu gks tkrk gSA bldks fuEu :i ls 

fl) fd;k tk ldrk gSA 

 � ¾ A   

� �� ;k   A   


� ��	�

;fn Je rFkk iwath esa m Xkquk o`f) dh tk;s rks] 

1 ¾ A   ��
�
� �����  

1¾ A  �
�
�����

1¾ A����
  


� ��
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1¾�
����� 

;kfu mRiknu ds lk/kuksa esa  xqquk o`f) djus ij dqy mRiknu ����
 xqquk c<+ tkrk 

gSA ,oa ;fn ¼� �
½ = 1, rks 1 ¾ m�� 

bl fo”ks’k ifjfLFkfr esa dkWc MXkyl mRiknu Qyu js[kh; :i ls le:i mRiknu 

Qyu dh rjg dk;Z djsXk ftlesa ;fn lk/kuksa esa ftrus xqquk dh o`f) dh tk;sa mRiknu 

Hkh mrus gh xqquk o`f) djrk gSA ;fn Je rFkk iwath dks nqXkuk fd;k tkrk gS rks 

mRiknu Hkh nqXkuk gks tkrk gSA blds lemRikn oØ dk <ky _.kkRed gksrk gS rFkk 

bl rF; dks lkfcr djus gsrq izFke rFkk f}rh; dksfV dk vodyu djuk gksXkkA 

  � ¾ A   

� ��

pwWfd dqy vodyu 

  d�� ¾  
! 
!
  
   

! 
!�  � &&&&&&&&&&¼1½ 

pwafd  
! 
!
 ¾  A    


�	���    &&&&&&&&&&¼2½ 

           
! 
!� ¾  A
   


���	�     &&&&&&&&&&¼3½ 

lehdj.k ¼2½ rFkk ¼3½ dk eku lehdj.k ¼1½ esa j[kus ij

d�� ¾  ���� � ��� 
�	����� 
   ¼ A
   

���	�� �

pwWfd lemRikn oØ ij dqy mRiknu fLFkj jgrk gSA blfy;s 

d�� ¾ 0 

vr% ��� � ��� 
�	����� 
   ¼ A
   

���	�� � = 0 

blfy;s 
$��
$��  ¾ & ¼�

�

� � 

�

�½ 

vr% pw¡fd 
!�
!
� dk eku _.kkRed gS vr% lemRikn oØ dk <ky _.kkRed gksXkkA 

pw¡fd 
!�
!
� dk fpUg _.kkRed gS vr% 

$��
$��  dk eku /kukRed gh vk;sXk D;ksafd �	
] L 

vkSj K dk eku ges”kk /kukRed gh gksrk gSA vr% lemRikn oØ dk <ky _.kkRed gksus 
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ds lkFk&lkFk ewy fcUnq dh vksj mRrkykdkj gksXkA ;kfu ewy fcUnq dh vksj mUuksrnj

(ConveX to Origin) gksXkA 

Je mRiknu dh Je ds lkis{k yksp � rFkk iwath ds lkis{k 
 gksXkhA 

mRiknu dh Je ds lkis{k yksp #
�¾ 


 �
� 
�
 &&&&&&&&&&&&&&&&&&&¼4½                                 

� 
�
 ¾ � � ��� 
�	��� ,oa � ¾ A   


� ��

dk eku ¼4½ esa j[kus ij #
¾ 
��%��������

%�����
 

#
¾  

blh izdkj iwath ds lkis{k mRiknu dh yksp #��¾ 
�
 �
� 
��  &&&&&&&&&&&¼5½ 

lehdj.k ¼5½ esa � ¾ A   

� �� rFkk 

� 
�� ¾ ��
�
���	� dk eku j[kus ij 

#�¾ 
���%�������

%�����
 

#� ¾ 
 

vr% � rFkk 
 mRiknu dh Øe”k% Je rFkk iwath ds lkis{k yksp gSA                           

dkWc MXkyl mRiknu Qyu esa ���
 vuqikr lk/ku Xkgurk dk fu/kkZj.k djrk gS vf/kd 

���
 vuqikr dk eku gksus ij mRiknu Qyu dh rduhd Je Xgu gksrh gS rFkk 

vuqikr de gksus ij rduhd vf/kd iwath Xkgu gksrh gSA 

dkWc MXkyl mRiknu Qyu ds lhekar rFkk vkSlr mRikndrk dk fu/kkZj.k fuEu rjg 

ls fd;k tk ldrk gSA                                 

 
� 
��  M�� ���iwath dh lhekar mRikndrk  ��
�
���	� 

vkSlr mRikndrk   ��   
 
�  

��
���

�  

  ��  ���
���	� 
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vr% M��  (  ��)  

blh izdkj M�
 ��(  �
)                 

dkWc MXkyl mRiknu Qyu ds vuqlkj ;fn mRiknu ds izR;sd lk/ku dks lhekar 

mRikndrk ds cjkcj HkqXrku fd;k tk;s rks dqy mRiknu dk forj.k Je rFkk iaaqth ds 

HkqXrku esa gh lekIr gks tkrk gSA 

pw¡fd  M�
 ��(  �
)  &&&&&&&&&&&&&¼6½ 

rFkk  �
   
 

 dk eku lehdj.k ¼6½ esa j[kus ij 

M�
  
�� 

  ;fn L Jfed gS rks Jfedksa dks feyus okyk dqy HkqXrku M�

 
 � 

�� 

 
 
 � �$ � 

blh izdkj iwath dks izkIr gksus okyk HkqXrku Hkh fu/kkZfjr fd;k tk ldrk gSA 

M��  (  ��)  
 
�

iw¡th dk HkqXrku c  
 
�

                           K = 
 $ �
vr% dqy HkqXrku  �$ � $ 
 $ �
   ���$
) 

pw¡fd  ¼� �
½ = 1 vr% dqy HkwXrku   

  tks fd dqy mRiknu ds leku gSA ;fn ns[kk tk;s rks dkWc MXkyl mRiknu Qyu 

forj.k ij vk;yj izes; dh O;ogkfjdrk dks fl) djrk gSA vk;yj izes; ds vuqlkj 

laekXh mRiknu Qyu dks ges”kk fuEu :i esa fy[kk tk ldrk gSA 

;fn Z = f (X y) 

   rks Z = X.
��
�� + y. 

��
��



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

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

blh izdkj ls dkWc MXkyl mRiknu Qyu dks Hkh O;Dr fd;k tk ldrk gSA                                 

1= f(L K) = ��
���                                                  

1= L. 
� 
�
 + K. 

� 
��

= L. M�
+ K. M�� = 1 

vr% dkWc MXkyl mRiknu Qyu vk;yj izes; dks fl) djrk gSA                             

 dkWc MXkyl mRiknu Qyu dh lhekar mRikndrk;s ages”kk /kukRed gksrh gS rFkk 

lhekar mRikndrkvksa esa ifjorZu dh nj _.kkRed gksrh gSA 

� ¾ A   

� ��

� 
�
 ��� ��
�	��� 

 
� 
�
 ��

� 

   

pw¡fd �	�rFkk L rhuksa /kukRed gksrs gS vr% 
� 
�
 0 gksXkA blh izdkj 

� 
�� 0 gksXkA 

;kfu ges”kk gh M�
 rFkk M�� dk eku /kukRed gksXkA                                 

��
�� dk iqu% vodyu djus ij  

���
��� �� 

����	��%������

   
����	��%����

��  (L
2 ls Xqqk.kk djus ij)                                 

���
��� �� 

���	��
�� �� 

pw¡fd � ��� �] vr% �� ��	 ges”kk _.kkRed gksXkkA 

blfy;sa 
���
��� dk eku Hkh ges”kk _.kkRed gksXkkA 

blh izdkj 
���
���

 dk eku Hkh lnSo _.kkRed gksXkkA 

17-4  dkWc MXkyl mRiknu Qyu dk foLrkj iFk   

dkWc MXkyl mRiknu Qyu ds lemRikn oØksa rFkk leykxr js[kkvksa ds Li”kZ fcUnqvksa 

dk fcUnq iFk bl Qyu dk foLrkj iFk gSA ;g fcUnq iFk ml b’Vre~ mRiknu ds 
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fcUnqvksa dks izn

ldrk gSA ;kfu

n”kkvksa ds vu

leykxr js[kkv

le:i dkWc MX

bl foLrkj iFk 

 

tgkWa ��,��,�
c�c� rFkk c'
rFkk nksuksa ds <

क िविधयाँ                                                               

ु� िव�िव�ालय                                                                   

iznf”kZr djrk gS ftls nh gq;h U;wure ykxr n”kkv

;kfu ;g mRiknu ds fofHkUu larqyu fcUnqvksa dks fo

vuq:Ik iznf”kZr djrk gSA bu fcUnqvksa ij lemRi

s[kkvksa ds cjkcj gksrk gSA vr% ;g fl) tk ldrk 

MXkyl mRiknu Qyu dk foLrkj iFk ,d lh/kh js[kk

iFk dks fp= ds ek/;e ls Hkh fu:fir fd;k tk ldr

K 

   

  

           

L 

C'2   

iwath   

  

C'1   

  

  

  

        

O Je C1 C2 C3

�' lemRikn oØ gSa rFkk c�c�( , c�c�( , c'c'(  le

' ij le mRikn oØ ,oa leykxr js[kk;saa ,d nwl

ds <ky bu fcUnqvksa ij leku gSA vr% OL js[kk d

                                                              MAEC104 

                           ����

”kkvksa ij izkIr fd;k tk 

ks fofHkUu ykxr mRiknu 

emRikn js[kkvksa dk <ky 

rk gS fd js[kh; :i ls 

js[kk esa gksrk gSA 

drk gSA 

          

leykxr js[kk;saA fcUnq 

 nwljs dks Li”kZ djrh gSa 

s[kk dkWc MXkyl mRiknu 
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Qyu ds foLrkj iFk dks iznf”kZr djrh gSaA bl foLrkj iFk dks Xk.krh; :i ls Hkh 

fd;k tk ldrk gSA 

leykxr js[kk c = wL +  K &&&&&&&&&&&&&&&&&¼7½ 

bl js[kk dk <ky 
)
*  &&&&&&&&&&&&&&&&&&&&&&&¼8½ 

w tgkWa Je dh dher rFkk   iqath dh dher gS ftUgsa fLFkj ekuk Xk;k gSA lemRikn 

oØ dk    <ky�
��
�� ��

���
���

 &&&&&&&&&&&&&&&&&¼9½ 

lehdj.k ¼7½ rFkk ¼8½ ls �
���
���

�� 
)
*  &&&&&&&&&&&&&&&&¼10½ 

  M�
 ¾  A    

�	��� rFkk M��  ��
�
���	� dk eku ¼4½ esa j[kus ij                      

)
*¾

�%��������

%��������
 ¾�

�

� � 

�

�                                 



� ¾  �

�
�
 - 
)
*  &&&&&&&&&&&&&&&&&&&&&¼11½  

js[kh; :i ls le:i dkWc MXkyl mRiknu Qyu gsrq � �
 = 1 ;kfu 
 = 1- 

dk eku lehdj.k ¼4½ esa j[kus ij 



� ¾  �

�	�
�

 - 
)
*  &&&&&&&&&&&&&&&&&&&¼12½ 

tks fd ,d fLFkj jkf”k gSA vr% js[kh; :i ls le:i dkWc MXkyl mRiknu Qyu dk 

foLrkj iFk ,d lh/kh js[kk esa gksXkA 

blh izdkj ;g Hkh lkfcr fd;k tk ldrk gS fd bl Qyu dk foLrkj iFk ,d lh/kh 

js[kk esa gksXkA pkgs ;g Qyu js[kh; :i ls le:i gks ;k u gksA   

17-6 & izfrLFkkiu dh yksp   

dkWc MXkyl mRiknu Qyu esa mRiknu ds lk/kuksa ds e/; izfrLFkkiu dh yksp fuEu 

lw= ds }kjk O;Dr dh tkrh gS & 

izfrLFkkiu dh yksp �!+�        lk/ku vuqikr¼L/K½ esa vuqikfrd ifjorZu 

                                       lhekar izfrLFkkiu dh rduhfd nj esa vuqikfrd ifjorZu  
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MRTS  dk eku lehdj.k ¼13½ esa j[kus ij 
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vr%dkWc MXkyl mRiknu Qyu dh izfrLFkkiu dh yksp 1 gksrh gSA 

17-7  la”kksf/kr dkWc MXkyl mRiknu Qyu  

� ¾ A   

� �� tgkWa 
 = 1- ds vUrXZr dsoy fLFkj iSekus izfrQy dk v/;;u gks 

ldrk gSA tcfd vFkZ”kkL= esa âkleku rFkk o`f)eku Qyksa dk v/;;u Hkh fd;k tkrk 

gSA vr% ;fn dkWc MXkyl mRiknu Qyu esa ¼� �
½ ds eku dks ,d ls vf/kd 

j[kdj o`f)eku izfrQyksa dks izkIr fd;k tk ldrk gS rFkk ¼� �
½ ds eku dks ,d 

ls de j[kdj âkleku izfrQy dks izkIr fd;k tk ldrk gSA 

 ;fn  � �
�= 2 rks vXkj mRiknu ds lk/kuksa dks nqXkuk djus ij 

 1¾ A   �%
�
� �%���

          1¾ %
���

 A   

� ��

          1¾ %
��� ��  pwafd � �
�= 2 
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vr% ¾ 4��  ;kfu mRiknu esa pkj xqquk o`f) gksXhA blh izdkj ¼� �
½ ds eku dks 

,d ls vf/kd ;k de j[kdj gj fLFkfr ds fy;s la”kksf/kr fd;k tk ldrk gSA 

 ;fn � �
�= &1 rks 

 mRiknu ds lk/kuksa dks nqXkuk djus ij 

 ¾ %��� � 

 ¾ %	� � 

       ¾ 
�
� ;kfu mRiknu esa vk/ks Xkquk gh o`f) gksXkhA 

17-8  dkWc MXkyl mRiknu Qyu ,oa iSekus ds izfrQy  

iSekus ds izfrQy mRiknu Qyu dh nh?kZ dkyhu izo`fr dks iznZf”kr djrs gSA nh?kZdky 

esa iSeku ds lHkh lk/ku ifjorZu”khy gksrs gSA lk/kuksa esa gksus okys ifjorZuksa ds dkj.k ls 

iSekus ij feyus okys izfrQyksa esas Hkh ifjorZu vkrk gS rFkk ;g izfrQy c<+rs gq;s] ?kVrs 

gq;s rFkk fLFkj izdkj ds gks ldrs gSA ftUgsa lekaxh mRiknu Qyu vuqlkj fuEu izdkj 

ls le>k;k tk ldrk gS %& 

¼v½ iSekus ds o)Zeku izfrQy  

;fn mRifRr ds lk/kuksa esa ,d fuf”pr vuqikr esa o`f) dh tkrh gS ijUrq blds dkj.k 

ls feyus okyk izfrQy esa o`f) vf/kd vuqikr esa gks tkrh gS rks ;g c<+rs gq;s ;k 

o)Zeku izfrQy dgyk;sXk ;kfu 

 mRiknu esa vuqikfrd o`f) lk/kuksa dh ek=k esa vuqikfrd o`f) 

vr% ;fn mRiknu ds lk/kuksa esa 20 izfr”kr vuqikr ls o`f) dh tk;s rks mRiknu esa 

o`f) 20 izfr”kr ls vf/kd gks tkrh gS rks ;g o)Zeku izfrQy dk mnkgj.k gksXkkA 

fp= esa os js[kk iSekus dks fu:fir djrh gS rFkk X1,X2, X3, X4 mRiknu dh Øe”k% 

100] 200] 300] 400 bZdkbZ dks fu:fir djrs gSA vr% Li’V gS fd mRiknu esa leku 

o`f) djus gsrq mRifRr ds lk/kuksa esa o`f) dk vuqikr de gksrk tk;sXk rFkk le mRikn 

oØksa ds e/; nwjh fujraj ?kVrh tk;sXkhA 

;kfu AB > BC > CD tks fd o)Zeku izfrQy dks fu:fir djrk gSA ;kfu 

� �
 � � 
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¼c½ iSekus dk âkleku izfrQy 

blds vuqlkj mRifRr ds lk/kuksa dks ftl vuqikr esa c<k;k tkrk gS mldh rqyuk esa 

mRiknu esa o`f) 

de vuqikr esa 

gksrh gS rFkk 

X1, X2, X3, 

rFkk  X4 le 

mRikn oØksa ds 

e/; nwjh fujarj 

c<+rh tkrh gSA 

A

B < BC < CD 

bl mRiknu izfØ;k esa mRiknu esa leku o`f) vFkkZr 100 bZdkbZ ds fy;s c<+rs gq;s 

lk/kuksa dh vko”;drk iM+sXhA ;kfu � � 
 � � 

fp= esa os js[kk iSekus dks fu:fir djrh gS rFkk X1,X2, X3, X4 mRiknu dh Øe”k% 

100] 200] 300] 400 bZdkbZ dks fu:fir djrs gSA vr% Li’V gS fd mRiknu esa leku 

o`f) djus gsrq mRifRr ds lk/kuksa esa o`f) dk vuqikr c<rk tk;sXk rFkk le mRikn oØksa 

ds e/; nwjh fujraj c<rh tk;sXkhA 

 

L

S

O

A

B

D

X4

X3

X1

X2

L

S

O

A

B

D

X4

X3

X1
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¼l½ iSekus ds fLFkj izfrQy 

bl fu;e ds vuqlkj ;fn mRifRr ds leLr lk/kuksa dks ,d fuf”pr vuqikr esa c<+k;k 

tk;s arks mRiknu Hkh mlh fuf”pr vuqikr esa c<+rk gSA le mRikn oØksa ds e/; nwjh 

leku cuh jgsaXh rFkk mRiknu esa izR;sd 100 bZdkbZ dh o`f) esa mRifRr ds leku lk/kuksa 

dh vko”;drk gksXkhA  

;kfu AB = BC=CD 

 

 

 

 

 

 

 

 

 

fp= esa os js[kk iSekus dks fu:fir djrh gS rFkk X1,X2, X3, X4 mRiknu dh Øe”k% 

100] 200] 300] 400 bZdkbZ dks fu:fir djrs gSA vr% Li’V gS fd mRiknu esa leku 

o`f) djus gsrq mRifRr ds lk/kuksa esa o`f) dk vuqikr leku gh jgsXk rFkk le mRikn 

oØksa ds e/; nwjh ges”kk leku jgsXkhA bl n”kk esa � � 
 � �� gksXkA 

17-9  dkWc MXkyl mRiknu dk mi;ksx ,oa O;ogkfjdrk  

dkWc MXkyl mRiknu Qyu dk vFkZ”kkL= ds v/;;u esa cM+sa egRoiw.kZ mi;ksx gS ftlls 

bldh O;ogkfjdrk fu/kkZfjr gksrh gSA ;g mRiknu Qyu ek= mRiknu ds fl)kUrksa rd 

gh lhfer ugha gS cfYd bldk iz;ksx forj.k ,oa fodkl ds {ks= ,oa fl)kUrksa esa Hkh 

fd;k tk ldrk gSA bl mRiknu Qyu ds egRoiw.kZ mi;ksx fuEu izdkj ls gSA                                 

dkWc MXkyl mRiknu Qyu dk iz;ksx MXkyl }kjk lhekar mRikndrk ds fl)kUr dks 

O;ogkj esa fl) djus ds fy;s fd;k Xk;kA dkWc MXkyl mRiknu Qyu esa izR;sd lk/ku 

dks mldh lhekUr mRikndrk ds cjkcj ;fn izfrQy fn;k tk;s rks 

L

S

O

A

B

D

X4

X3

X1

X2
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    Je dk HkkXk = � � 

   iwath dk HkkXk = 
� = (1- )�D;ksafd � �
 = 1 

vr% blls ;g egRoiw.kZ fu’d’kZ fudkyus esa enn feyrh gS fd forj.k esa Je rFkk 

iwath dh fgLlsnkjh fdruh gksXhA 

;fn Q = ���
����	��� esa ��dk eku 
:
�# gSA rks dqy mRiknu dk 60 izfr”kr 

fgLlk Je dks ,oa 40 izfr”kr fgLlk iwath dks izkIr gksuk pkfg;sA 

vr%  rFkk 
 tgk¡ mRiknu dh Je ,oa iwath ds lkis{k yksp gS ;g 


� vuqikr ij fuHkZj 

ugha djrh gSA ;g r; djrh gS fd dqy mRiknu ds forj.k esa Je rFkk iwath dh 

fgLlsnkjh fdruh gksXhA ge mijksDr mnkgj.k esa fdruh Hkh iwath dh ek=k c<krs tk;s 

mldk vlj Je rFkk iwath dh fgLlsnkjh ij ugha iM+sXkkA 

dkWc MXkyl mRiknu Qyu ls vk;yj izes; dks fl) fd;k tk ldrk gS ftlls ;g 

Kkr gksrk gS fd dqy mRiknu dks fdl izdkj Je rFkk iwath esa foHkkftr fd;k tk 

ldrk gSA 

vkfFkZd fodkl dh izfØ;k esa iwath fuekZ.k dk egRoiw.kZ ;ksxnku gS ;g mRiknu dh 

izfØ;k esa lk/kuksa ds mRiknu ij izHkko dk ewY;kadu djrk gSA bl mRiknu Qyu ds 

fu’d’kksZ dks —f’k] fofuekZ.k] lsok vkfn {ks=ksa esa ykXw fd;k tk ldrk gS ,oa mudk 

vkfFkZd fodkl ij iM+us okys izHkkoksa dk v/;;u fd;k tk ldrk gSA 

vFkZ”kkfL=;ksa dk ,d cM+k oxZ bl mRiknu Qyu dks lhfer mi;ksx ,oa de O;ogkfjd 

okyk ekurk gS muds vuqlkj ;g ek= fLFkj iSekus ds izfrQy ds vuq:i  dk;Z djrk 

gSA 

blh rjg ;g mRiknu Qyu tks fd ewyr;k fofuek.kZ m|ksXkksa ds fy;s cuk;k Xk;k Fkk 

—f’k ij ykxqq ugha fd;k tk ldrk gS D;ksafd Xkgu —f’k ds vUrXkZr o`f)eku izfrQy 

izkIr gksrs gSA ;|fi Hkkjr esa  —f’k {ks= esa fd;s Xk;s O;kid v/;;u ls izks0 ,0 ,e0 

[kqljks us ;g izekf.kr fd;k fd Hkkjrh; —f’k {ks= esa fLFkj iSekus ds izfrQy ik;s tkrs 

gSA  
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 � dkWc MXkyl mRiknu Qyu dk ykSX ds ek/;e~ ls :ikUrj.k dj ;g ykWx  js[kh; 

¼loglinear½ :i  esa izkIr gksrk gSA ftlds ek/;e~ ls bl :i  dks vFkZfefr esa 

fo”ks’krkSj ij js[kh; izfrXeu fo”ys’k.k dh lgk;rk ls O;kid rkSj ij mi;ksx esa yk;k 

tk ldrk gSA blds ek/;e~ ls mRiknu dk vkWdyu vf/kd ljyrk ls csgrj fd;k tk 

ldrk gSA bls fuEu :i  esa le>k;k tk ldrk gSA 

� � �
���	�  

nksuks vksj ykWXk ysus ij  

!� � � !� � � � !� 
 � �� � ��!���	 &&&&&&&&&&&&&&&&&&&&&¼14½ 
lehdj.k ¼14½ esa Q, A, L rFkk  K esa le; ds lkis{k ifjorZu dk vkWdyu yXk;k tk 

ldrk gSA  

pwafd "�!�#	 � $;
;   ftls X esa izfr”kr ifjorZu ds :i esa le>k;k tk ldrk gSA 

vr% lehdj.k ¼14½ dks iqu% fuEu :i esa O;Dr fd;k tk ldrk gSA 

! 
 �

!�
� � �

!


 � �� � ��

!�
�   &&&&&&&&&&&&&&&&&&&&&&&¼15½ 

;kfu Q esa % ifjorZu ¾ A esa % ifjorZu $ � ¼L esa % ifjorZu ½ $ �� � �	¼K 

esa % ifjorZu ½ 

;g lw= vf/kdka”kr;k lao`f) ds ys[kkdu ds fy;s iz;ksx fd;k tkrk gSA ftlls ;g 

Kkr gksrk gS fd lk/kuksa esa izfr”kr ifjorZu dk izHkko dqy mRikndrk ij fdruk 

izfr”kr iM+k gSA blds vfrfjDr izfrXkeu js[kkvksa rFkk izfrXeu lehdj.kksa ls mRiknu 

dk iwokZuqeku Hkh yXkk;k tk ldrk gSA 

blesa dksbZ Hkh lUnsg ugha gS fd bl mRiknu Qyu esa [kkfe;ksa ds pyrs blds mi;ksx 

rFkk O;ogkfjdrk ij ,d iz”u fpUg t:j dqN vFkZ”kkL=h yXkrs gS ijUrq blds ckotwn 

bl mRiknu Qyu ds fu’d’kZ vR;kf/kd egRoiw.kZ gS ftudk O;kid] O;ogkfjd ,oa 

egRoiw.kZ mi;ksx fd;k tkrk gSA  

17-10  dkWc MXkyl mRiknu Qyu dh vkykspuk;s   

bl mRiknu Qyu dh vkykspuk fuEu vk/kkjksa ij dh Xk;h gS & 
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dkWc MXkyl mRiknu Qyu esa mRifŸk ds ek= nks lk/kuksa ij ppkZ dh X;h gS rFkk 

laXBu ,oa m|ferk dks fcYdqy utj vUnkt fd;k Xk;k gSA 

Qyu esa Je rFkk iwath dh mRiknu {kerk dks fuf”pr rFkk fLFkj ekuk X;k gS tks fd 

O;ogkfjdrk ls ijs gSA 

ekSfyd dkWc MXkyl mRiknu Qyu esa ek= fLFkj iSekus ds izfrQyksa dks gh “kkfey 

fd;k X;k gS tcfd okLrfodrk esa iSekus ds âkleku rFkk o`f)eku izfrQy Hkh izkIr 

gksrs gSA 

��;g Qyu lk/kuksa dh LFkkukiUurk dh ekU;rk ij vk/kkfjr gS rFkk Lkk/kuksa dh 

iwjdrk dks “kkfey ugha djrk gSA 

bl Qyu esa le; rRo dh mis{kk dh Xk;h gS tcfd vkfFkZd pjksa dk fo”ys’k.k le; ds 

lkis{k fd;k tkuk egRoiw.kZ gksrk gSA 

vFkZ”kkfL=;ksa essa bl mRiknu Qyu dh O;ogkfjdrk rFkk dk;Z”khyrk ds ckjs esa vke jk; 

ugha gSA dqN ds vuqlkj ;g ,d QeZ ds fy;s gh ykxw gksrk gSA tcfd dqN ds vuqlkj 

;g QeksZ ds lewg ds fy;s ykxw gksrk gSA 

Je dh izR;sd bdkbZ dks leku gh ekuk X;k gS ,oa vdq”ky Je] v)Zdq”ky Je rFkk 

dq”ky Je esa vUrj Li’V ugha gks ik;k gSA 

dkWc MXkyl ;g fl)kUr;k Li’V ugha dj ik;s fd � rFkk  
 D;ksa fLFkj jgrs gSA 

17-11  lkjka”k  

dkWc MXkyl }kjk bl mRiknu Qyu dk fu/kkZj.k vesfjdh vFkZO;oLFkk dk 1890 ls 

1922 ds e/; v/;;u djus ds mijkar fd;k Xk;kA blesa dksbZ laUnsg ugha gS fd bl 

mRiknu Qyu esa O;kid rFkk XaHkhj [kkfe;kW gS ,oa ;g Qyu dbZ vokLrfod rFkk 

vO;ogkfjd ekU;krkvksa ds vk/kkj ij fufeZr fd;k X;k gS tks fd vk/kqfud mRiknu 

iz.kkyh dks ns[krs gq;s leqfpr ugha izrhr gksrh gSA 

ijUrq dkWc MXkyl }kjk bl mRiknu Qyu dk vfo’dkj dj vFkZ”kkL= ds v/;;u esa 

,d u;k vk;ke tksM+k gS D;ksafd ;g mRiknu Qyu us vFkZ”kkL= ds v/;;u esa uhao dk 

dke fd;k gSA pwafd blds ckn ds leLr egRoiw.kZ Qyuksa dk fuekZ.k dgha u dgha dkWc 
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MXkyl mRiknu Qyu dks /;ku esa j[kdj fd;k Xk;k gSA vr% dkWc MXkyl mRiknu 

Qyu dh Hkwfedk vFkZ”kkL= ds v/;;u esa cM+h gh egRoiw.kZ gSA  

17-12  “kCnkoyh  

izfrLFkkiu yksp & lhekar izfrLFkkiu dh rduhdh nj esa lkisf{kd ifjorZu gksus ds 
dkj.k ls lk/ku vuqikr esa fdruk lkisf{kd ifjorZu gksrk gS izfrLFkkiu yksp ds :Ik esa 
tkuk tkrk gSA tcfd mRiknu dk Lrj leku jgsaA                                 
lemRikn oØ & bl oØ vu:i mRiknu dk Lrj leku jgrk gSA mls leku mRikn 
oØ Hkh dgrs gSA ;g leku mRiknu dk og fcUnq iFk gS ftls Je rFkk iwath dh 
fofHkUu ek=kvksa ls izkIr fd;k tk ldrk gSA 
mRiknu dh Je yksp & Je dh ek=k esa vuqikfrd ifjorZu ls gksus okys mRiknu esa 
vuqikfrd ifjorZu ds vuqikr dks mRiknu dh Je ds lkis{k yksp dgykrh gSA 
mRiknu dh iwath yksp & iwath dh ek=k esa vuqikfrd ifjorZu ls gksus okys mRiknu esa 
vuqikfrd ifjorZu ds vuqikr dks mRikn dh iWwth ds lkis{k yksp dgykrh gSA 
Xkq.kksŸkj ek/; & nks jkf”k;ksa ds e/; dk Xkq.kksŸkj ek/; nksuksa ds Xkq.ku Qyksa dk oxZewy 

gksXk rFkk n jkf”k;ksa dk xqq.kksaŸkj ek/; mu jkf”k;ksa ds Xkq.kuQy dk n ok¡ ewy gksXkkA 
lhekar izfrLFkkiu dh rduhdh nj & Je dh ,d bdkbZ ds cnys iwath dh fdlh 
bdkbZ;k¡ izfrLFkkfir dh tk ldrh gS tcfd mRiknu dh Lrj leku cuk jgsaA 

  ����
� ��
��
�
 �� �

���
���

 

leykxr js[kk & ;g mRiknu ds lk/kuksa ds fofHkUu vuqikrksa dks iznf”kZr djrh gS ftls 
dksbZ QeZ fn;s Xk;s ctV esa ls Ø; dj ldrh gS bls Ø; js[kk ;k dher js[kk Hkh dgrs 
gSA 

  C = wL + rK  

lhekaUr mRiknu & mRiknu ds lk/kuksa esa bZdkbZ ifjorZu gksus ls dqy mRiknu esa 
fdruk ifjorZu gksrk gS ;g lhekar mRiknu dgykrk gSA 
vkSlr mRiknu & dqy mRiknu rFkk lk/kuksa ds vuqikr dks vkSlr mRiknu dgrs gSA 
b’Vre~ mRiknu & bls mRiknu djus okyh QeZ dk larqyu fcUnq Hkh dgrs gS rFkk 
bldk fu/kkZj.k lemRikn oØ rFkk leykxr js[kk ds Li”kZ fcUnq ds }kjk gksrk gSA 
foLrkj iFk & U;wure ykxr mRiknu ds la;ksx fcUnqvksa dks feykus ij foLrkj iFk 
izkIr gksrk gSA 
izfrueu fo”kys’k.k & vkfJr rFkk Lora= pjksa ds e/; vkSlr lEcU/k dks bl fo”kys’k.k 
ls LFkkfir fd;k tkrk gSA 
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izfrXkeu lehdj.k & izfrXkeu fo”ys’k.k esa nks lehdj.k LFkkfir gksrs gS tSls izFke 

lehdj.k dks X pj dks Lora= eku dj rFkk Y dks fuHkZj eku dj fuEu rjg ls fy[k 
ldrs gSA 

Y = a + bX  blh izdkj     X = d + bY 

17-13  y?kq mRrjh; iz”u  

1- dkWc MXkyl mRiknu Qyu dh izfrLFkkiu yksp gksrh gS\ 
2- dkWc MXkyl mRiknu Qyu dh lk/ku Xgurk dk fu/kkZj.k dkSu lk vuqikr 
    djrk gS\ 
3- dkWc MXkyl mRiknu Qyu esa mRiknu dh Je ds lkis{k yksp D;k gksrh gS\ 
4- dkWc MXkyl mRiknu Qyu esa mRiknu ds fdrus lk/ku fy;s X;s gS\ 
5- js[kh; :i ls le:i mRiknu Qyu esa lk/kuksa dks nqXuk c<kus ij mRiknu     
    fdrus Xqkuk c<+ tk;sXk\ 
6- dkWc MXkyl mRiknu Qyu esa mRiknu dh n{krk dk fu/kkZj.k dkSu djrk gS\ 

7- js[kh; :i ls le:i dkWc MXkyl mRiknu Qyu esa ¼� �
½ dk eku gksrk gS\ 
8- dkWc MXkyl mRiknu Qyu dk foLrkj iFk dSlh js[kk esa izkIr gksrk gS\ 
9- dkWc MXkyl mRiknu Qyu ds lemRikn oØ dk <ky dSlk gksrk gS\ 

10- o`f)eku izfrQy ds vUrZXr dkWc MXkyl mRiknu Qyu esa ¼� �
½ dk eku 
fdruk gksXk\ 

11- âkl eku izfrQy ds vUrXZr dkWc MXkyl mRiknu Qyu esa ¼� �
½ dk eku 
fdruk gksXkk\ 

12- dkWc MXkyl mRiknu Qyu esa mRiknu dh iwath ds lkis{k yksp D;k gksrh gSA 
13- dkWc MXkyl mRiknu Qyu dks loZizFke fdlus izLrkfor fd;k\ 
14- dkWc MXkyl mRiknu Qyu dks fdl vFkZ O;oLFkk ds vkWdM+ksa ds ek/;e~ ls LFkkfir 

fd;k X;k\ 
15-dkWc MXkyl mRiknu Qyu esa Je rFkk iwath ds lkis{k lhekar mRikndrk fdlds 

lekuqikrh gksrh gS\ 
16-dkWc MXkyl mRiknu Qyu esa dqy lhekar mRikndrk dh uki dkSu djrk gS\ 

mRrjekyk & 1- ,d    2- 
�

�    3- 1      4- nks 5- nqXkuk     6- A         7- ,d           

8- lh/kh js[kk 9- _.kkRed   10- ,d ls vf/kd        11- ,d ls de    12- 
 

13- dsusV fodlSy   14- vesfjdk  15- vkSlr mRiknu 16- A. 
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17-14- nh?kZ mRrjh; iz”u   

1- dkWc MXkyl mRiknu Qyu ls D;k le>rs gks rFkk bldh eq[; ekU;rk;aas crkrs 

gq;s egRoiw.kZ fo”ks’krk;sa le>kbZ;sa\ 

2- izfrLFkkiu yksp dks Li’V djrs gq;s dkWc MXkyl mRiknu Qyu dh izfrLFkkiu 

yksp fu/kkZfjr dfj;sa\ 

3- dkWc MXkyl mRiknu Qyu dk vkykspukRed ewY;kadu djrs gq;s blds le 

mRikn oØ ds <ky dks _.kkRed fl) dhft;sa\ 

4- foLrkj iFk ls D;k le>rs gS dkWc MXkyl mRiknu Qyu dk foLrkj iFk ,d    

lh/kh js[kk esa gksrk gS fl) dhft;s\ 

5- la”kksf/kr dkWc MXkyl mRiknu Qyu dks le>krs gq;s dkWc MXkyl mRiknu ds 

egRo dks le>k;sa\ 

17-14  lUnHkZ xzzUFk lwph  

• feJ] t;izdk”k ¼2005½ d`f’k vFkZ”kkL=] lkfgR; Hkou izdk”kuA 

• vkgwtk] ,p0 ,l0 ¼2002½ lef’V vFkZ”kkL=] ,l pUn izdk”kuA 

• 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 dh bdkbZ esa dkWc MXkyl mRiknu Qyu rFkk bldh fofHkUu fo”ks’krkvksa ds O;kid 

v/;;u ls ;g Kkr gqvk fd u flQZ bl mRiknu Qyu dk —f’k] fofuekZ.k] forj.k 

rFkk fodkl ds {ks= esa mi;ksx gS vfirq bl mRiknu Qyu dk cM+k gh egRoiw.kZ 

;ksxnku xf.krh; vFkZ”kkL= dks ,d Lora= fo’k; ds rkSj ij fodflr gksus esa Hkh jgk gSA 

bl mRiknu Qyu ds i”pkr gh dbZ egRoiw.kZ Qyuksa rFkk mudh fo”ks’krkvksa dk 

mi;ksx vFkZ”kkL= ds v/;;u esa lqfuf”pr gks ik;k gSA 

Xkf.krh; vFkZ”kkL= esa dbZ egRoiw.kZ fof/k;ksa&izfof/k;ksa dk v/;;u fd;k tkrk gS ftlls 

vFkZ”kkL= ds fofHkUu {ks=ksa tSls —f’k] m|ksXk] vUrjkZ’Vªh; O;kikj rFkk vkfFkZd fodkl ds 

{ks= esa izo`fr;ksa ,oa iwokZuqekuksa dk v/;;u fd;k tkrk gSA bu lHkh fof/k;ksa ,oa izfof/k;ksa 

esa vkfFkZd pjksa dh fo”ks’krkvksa ,oa buds e/; LFkkfir gks jgs vUrj lEcU/kksa dk v/;;u 

djuk egRoiw.kZ gks tkrk gSA 

vkfFkZd pjksa ds e/; ijLij vUrj lEcU/kksa dks Kkr djus rFkk bu pjksa ds ek/;e ls 

egRoiw.kZ fu’d’kksZ dk fo”ys’k.k djus gsrq vusdks fof/k;ksa dk v/;;u Xf.krh; vFkZ”kkL= esa 

fd;k tkrk gSA ^^ vUrj lEcU/kh lehdj.k ** dk fo”kys’k.k Hkh mDr lUnHkZ esa fd;k 

tkrk gSA orZeku bZdkbZ esa ge f}rh; pj.k vraj lEcU/kh lehdj.k dk O;kid v/;;u 

djsxsasaA 

18-2   mÌs”; 

 � vraj lEcU/kh lehdj.k esa vraj ls D;k le>rs gS\ 

� vraj lEcU/kh lehdj.k (difference equation) ,oa vodyu lehdj.k 

(differential equation) esa D;k vUrj gSA 

� vraj lEcU/kh lehdj.k D;k gS rFkk blds pj.k ,oa dksfV (order) fdl 

izdkj ls fu/kkZfjr gksrh gSA 

 � vraj lEcU/kh lehdj.kksa dh eq[; fo”ks’krk;sa dkSu&dkSu lh gS rFkk bu 

lehdj.kksa dks fdl izdkj ls gy fd;k tkrk gSA 

 � vFkZ”kkL= esa vraj lEcU/kh lehdj.kksa ds D;k mi;ksx gSA 
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18-3   vraj lehdj.k ls rkRi;Z 

vk/kqfud le; esa vFkZ”kkL= ds v/;;u esa fofHkUu pjksa tSls vk;] mi;ksx] cpr] fuos”k] 

vk;kr rFkk fu;kZr vkfn ls lEcfU/kr fofHkUu pjksa dk ^^dky vk/kkfjr** fo”ys’k.k fd;k 

tkrk gSA ;fn ds rkSj ij orZZeku le; ds miHkksXk fiNys le; vUrjky dh vk; ij 

fuHkZj djrk rFkk bl lEcU/k dks ;fn X.khrh; lehdj.k ds :i esa izLrqr fd;k tk;s rks 

   $< ��� ��<	�	 
;kfu t le; ij miHkksX (t-1) le; dh vk; ij fuHkZj djrk gS tgk¡ � ,d fLFkjk¡d 

gSA vr% vraj lehdj.kksa esa nks vyx vyx lep vUrjkyksa ds pjksa ds e/; lEcU/k 

LFkkfir fd;k tkrk gSA ,0 Øwjsl ds vuqlkj] ^^ vraj lehdj.k og lehdj.k gksrh gSa 

ftlesa vkfJr pj le; i”p LorU= pj ij fuHkZj djrk gSA** 

lkekU;r;k vraj lehdj.k dks fuEu :i eas O;Dr fd;k tk ldrk gSA 

&%'=	 '=	�	 '=	� �����	 '=	�	 (& � � &&&&&&&&&&&&&&&&&&&&¼1½ 

 tgk¡ F Qyu gS rFkk '= vkfJr pj gS tks fd �t� ij vk/kkfjr gS ,oa le; �t� 

,d Lora= pj gSA vraj lehdj.kksa ds fo”ys’k.k ds fy;s i”p fØ;k vkijsVj ;k ykWX 

vkijsVj dk mi;ksx fd;k tk ldrk gSA 

 tgk¡ �= � 
�'=	  
     �= � '=	� 

vr% '=	� dks LYt fy[kk tk ldrk gSA blh izdkj vkijsVj ds :i esa lehdj.k dks 

fuEu :i  esa O;Dr fd;k tk ldrk gSA 

&�'=	 
'=�
�'=	 
''=	 � � � � � �����	 
�'=	 (� � �&&&&&&&&&¼2½ 

 vraaj lehdj.k dks bl :i esa Hkh fy[k tk ldrk gSA 

&�'=�'=��	 '=��	 � � � � � �� ����	 '=��	 (� � � &&&&&&&&&¼3½ 

bldks vxzz fØ;k vkijsVj ds :i esa O;Dr djus ij  

'%(< 	)(< 	)�(< 	)'(< 	 � � � � � ���	)
(< 	 *& � � &&&&&&&&&&¼4½ 
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 vraj lehdj.kksa ds ek/;e~ ls fofHkUu pjksa esa le; vk/kkfjr O;ogkj ;k izo`fr 

vklkuh ls Kkr dh tk ldrh gSA vFkZ”kkL= esa bldk dbZ egRoiw.kZ {ks=ksa esa mi;ksx 

fd;k tkrk gS tSls Roj.k fl)kUr esa] 

  )= � ��*= � *=	�	   
    tgk¡ )=] t le; ij fuos’k gSA 

 *=] t le; ij miHkksXk gS ,oa *=	�] t-1 le; ij miHkksXk gSA 

;|fi vFkZ”kkL= ds fofHkUu pj le; ds vuqlkj cnyrs jgrs gS rFkk pjksa ds Xfreku 

fo”ys’k.k gsrq Xkf.kr ds fl)kUrksa dk iz;ksx fd;k tkrk gSA ;gk¡ ij ;g cgqr egRoiw.kZ 

gS D;ksafd tc le; dks ,d pj dh Hkk¡fr mi;ksx esa yk;k tkrk gS rks Xkf.krh; 

fl)kUrksa dk mi;ksx le; dh izo`fr ds vuqlkj gh gksrk gSA 

;fn le; dks fujUrj pj (Continons Variable) ekuk tk;s arks ftu lehdj.kksa ds 

ek/;e~ ls Lora= ,oa vkfJr pjksa esa lEcU/k LFkkfir fd;k tkrk gS mudk fo”ys’k.k 

vodyu lehdj.kksa (Differential Equations) ds ek/;e fd;k tkrk gSA 

;fn le; dks [kafMr pj ds :Ik esa fy;k tkrk gS ;kfu pjksa dks fofHkUu le;kUrjky 

ij ekik tk;s rks Lora= rFkk vkfJr pjksa ds e/; LFkkfir lEcU/kksa dk fo”ys’k.k vraj 

lehdj.kksa (Differential Equations) ds ek/;e~ ls fd;k tkrk gSA tSls vki] 

miHkksXk ;k cpr lEcfU/kr vkdM+ksa dks izfrekg] frekgh ;k lkykuk vk/kkj ij ,df=r 

fd;k tk;s rks le; [kafMr (Discrete) pj gksXkA mnkgj.k gsrq tSls lSE;qylu ds 

O;kikj pØ fo”ys’k.k esa orZeku le; dh vk; iwoZ ds nks le;kUrjky ij fuHkZj djrh 

gS rFkk ;g O;kikj pØ fo”ys’k.k xqq.ku Rojd vUrfØ;k ij vk/kkfjr gSA 

 '= � *= � )= � += &&&&&&&&&&&&&&&&¼5½ 

 '= � jk’Vªh; vk;] )= � fuos”k] += � ljdkjh fuos”k 

      $< ��� (<	� &&&&&&&&&&&&&&&&&&&&¼6½ 
 � � lhekar miHkksX dh izo`frA 

 )= � ��*= � *=	�	 &&&&&&&&&&&&&&&¼7½ 
 � ¾ Rojd 
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¼6½ dk eku ¼5½ esa j[kus ij  

 '= ��� ��'=	��, �����'=	� &&&&&&&&&&&¼8½ 

leh0 ¼8½ dk eku rFkk += � 1 dk eku leh0 ¼5½ esa j[kus ij  

'= � � � ��� � �	'=	� � ��'=	� &&&&&&&&&&¼9½ 

;g vraj lehdj.k dk ,slk mnkgj.k gS tks vFkZ”kkL= esa cM+k gh egRo j[krk gSA 

18-4   vraj lehdj.k dh dksfV   ,oa pj.k    

vraj lehdj.kksa dh dksfV rFkk pj.k ds vk/kkj ij fo”ys’k.k fd;k tkrk gS tgk¡ rd 

dksfV dk iz”u gS blds lUnHkZ esa mRiknu Qyuksa ds vUrXZr  v/;;u fd;k X;k gSA 

fdlh Hkh lehdj.k dh dksfV ls rkRi;Z lehdj.k pj jkf”k dh mPpre~ ?kkr ls gS tSls 

 '=
� �� �'= �� � � 0  lehdj.k dh dksfV nks gSA 

 '=
' �� �'= �� %� � �  lehdj.k dh dksfV rhu gSA  

ogh nwljh vksj vraj lehdj.k dk pj.k pjksa ds e/; le; i”prk (Time Lag) 

ij fuHkZj djrk gS ;fn le;kUrjkyksa ds e/; ,d pj.k dk vraj gS rks lehdj.k izFke 

pj.k dh gksXh ,oa ;fn le;kUrjkyksa ds e/; nks pj.k dk vraj gS rks lehjd.k f}rh; 

pj.k dh gksXhA fdlh Hkh lehdj.k dk pj.k vf/kdre rFkk U;wure~ le; vk/kkfjr pjksa 

ds vUrjky ls fu/kkZfjr gksrh gSA tSls fdlh lehdj.k esa vf/kdre le; vUrjky ij 

pj '=�� rFkk U;wure pj '=�� gS rks lehjd.k dk pj.k (t + n) � (t + 1) = (n-

1) gksXkkA 

mnkgj.k ds rkSj ij fofHkUu pj.kksa ds lehdj.ksa dks fuEu :i esa O;Dr fd;k tk ldrk 

gS& 

%(<	� �� �(< � - ¼izFke pj.k½ 

.(<�' ��(<�� �� �(< �� / ¼f}rh; pj.k½ 

%(<�' � .(<�� � 0(<�� � 0(< � 1 ¼r`rh; pj.k½ 

;gk¡ ij pjksa ds le;kUrjkyksa esa vf/kdre vraj ls gh pj.k fu/kkZfjr gksrk gS n pj.k 

dh lehdj.k dks fuEu :i esa O;Dr fd;k tk ldrk gSA 

2#'=�� � 2�'=��	� � 2�'=��	�� ����� 2�'= � ��*� &&&&&&¼10½ 
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;fn f (t,y) ,d Qyu gS tks fd leLr /kukRed la[;kvksa (Positive Integers) rFkk 

lHkh okLrfod la[;kvksa (Real Number) gsrq O;Dr fd;k X;k gS rks izFke pj.k 

lehdj.k dks fuEu :i esa Hkh O;Dr fd;k tk ldrk gS 

'= � ��(	 '=	�	]   ( & 1]2]]3 &&&&&&&&&&&&&&&&&&&&&&¼11½ 
dqN fo}ku vraj lehdj.k mls ekurs gS tgk¡ vraj 3(< � (< � (<	� dks *�rFkk 
(<	�dk Qyu ekuk tk;s ;kfu 3(< � ��*	(<	��  
ijUrq (< � ��*	(<	�� $ (<	� &&&&&&&&&&&&&¼12½ 
lehdj.k ¼7½ rFkk ¼8½ ds e/; vf/kd vraj ugha gSaA vr% ge lehdj.k ¼7½ dks gh vraj 

lehdj.k ds :i esa gh fu:fir djsXsaA 

blh izdkj f}rh; pj.k dh lehdj.k dks Hkh fu:fir fd;k tk ldrk gSA 

 '=�� � ��(	 '=�'=����]        t = 0,1,----------------(13) 

  n  pj.k dh lehdj.k dks fuEu :iksa esa O;Dr dj ldrs gSA 

2#�(	'=�� � 2��(	'=��	� ���� ����� 2=�(	'= � ��(	 &&&¼14½ 
;k2#�(	4�'= � 2��(	4�	�'= ����� ���� 2��(	'= �
��(	&&¼15½ 
;k %2#�(	4� � 2��(	4�	� �� ������� 2��(	&'= �
��(	&&&&&&&&&¼16½  
tgk¡ 2#�(		 2��(		 2��(		 � � �	 2��(	 5 � ] fujis{k fLFkjkWd gS ;k t ds Qyu 

gS blh izdkj A(t), t  dk Qyu gSA  

lehdj.k ¼16½ dks fuEu :i esa fy[kk tk ldrk gSA 

  F (E) Yt  =  At --------------------------------(17) 

Tkgk¡ F (E) = a0(t)E
n
 + a1 (t) E

n-1
 + ---------------+ an(t) ---------------(18) 

  rFkk  F(E) = 0, lehjd.k ¼17½ dh lgk;d lehdj.k gS ftldk lek/kku iwjd 

lek/kku dgykrk gSAA ;fn 2#�(		 2��(		 2��(		 � � �	 2��(	 fujis{k fLFkjkad 

rFkk og t ls Lora= rks mijksDr lehdj.k js[kh; varj lehdj.k n pj.k dh dgyk;sXh 
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rFkk varj lehdj.k tks fd ¼14½]¼15½]¼16½ ds :i dh gSA og XSj js[kh; vraj lehdj.k 

dgyk;sXhA 

;fn A(t) = 0, rks lehdj.k ¼17½ ls 

F(E) Yt = 0 ---------------------------------------(19) 

;g lehdj.k lekaxh js[kh; vraj lehdj.k dgyk;sXh ,oa ;fn A(t) 5 0 rks lehdj.k 

¼14½]¼15½]¼16½ rFkk ¼17½ XSj lekaxh lehdj.k dgyk;sXhA 

18-5  izFke pj.k vraj lehdj.k dk lek/kku 

;fn lehdj.k '= � 2'=	� � 6 &&&&&&&&&&&&&&¼20½ 

lehdj.k dk lek/kku nks pj.kksa esa izkIr fd;k tkrk gS ftls lkekU; lek/kku 

(General Solution) dgrs gSA ;g lek/kku fof”k’V lek/kku (Particuler 

Solution) rFkk iwjd lek/kku (Complementary Solution) dk ;ksx gksrk gSA 

vraj lehdj.k ds lek/kku dh izes; ds vuqlkj izFke pj.k vraj XSj lekaxh lehdj.k 

izkIr djus gsrq lekaxh HkkX dk iwjd lek/kku izkIr fd;k tkrk gS rFkk XSj lekaxh HkkX 

gsrq fof”k’V lek/kku izkIr fd;k tkrk gSA fof”k’V lek/kku lkekU; lek/kku dks fof”k’V 

dkfyd ewY; iznku dj Kkr fd;k tkrk gSA 

fof”k’V lek/kku gsrq lehdj.k ¼10½ esa  

'= � '=	� � '�  j[kus ij  

'� � 2'� � �6 &&&&&&&&&&&&&&&&&&&&&&&&&&&&&&¼21½ 

'� �
>
�	?  

iwjd lek/kku dh izkfIr gsrq lehdj.k ¼10½ esa fLFkjkad 6 dks gVkus ij  

           '= � 2'=	� &&&&&&&&&&&&&&&¼22½ 

bl lehdj.k esa '= � ��= izfrLFkkfir djus ij 

��= � 2���=	�]  � ;gk¡ LoPNUn fLFkjkad gSA 

vr% m= a gksXkA blfy;s iwjd lek/kku  

�= � ��2	= &&&&&&&&&&&&&&&&&&&&&&&¼23½ 
pwafd lkekU; lek/kku ¾ iwjd lek/kku $ fof”k’B lek/kku 
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(< � ��2	= � >
�	? &&&&&&&&&&&&&&&&&&¼24½ 

;fn ge t dk eku “kwU; lehdj.k ¼24½ esa izfrLFkkfir djs rks  

(# � ��2	# � >
�	?  

Rkks � � �'# �
>
�	? 

A dk eku lehdj.k ¼24½ esa izfrLFkkfir djus ij  

+@ � ,A �-B � C
D	E
� C

D	E &&&&&&&&&&&&&&&&&¼25½ 

;k '= � 2='# �
>F�	?
G
�	?  ;fn � 5 � 

'= � '# � 6(    ;fn�� � � 

 mnkgj.k 1]  

�= � %�= � 7 dks gy dhft;sA ;fn �# � 5]gy]  

       �= � %�= � 7 esa #< � #<	� � #� izfrLFkkfir djus ij  

�� � %��&8 

��¾ 8 ;g fof”k’B lek/kku gSA iwjd lek/kku gsrq gesa lehdj.k  

�= � %�= � 7] ls fLFkj jkf”k 8 gVkus ij  �= � %�= esa �= � ��= j[kus ij  

��= � %��=	� ;gk¡ m =2  

vr% iwjd lek/kku �= � ��%= 

pqafd lkekU; lek/kku ¾ iwjd lek/kku $ fof”k’B lek/kku 

#< � �%< $ 8 &&&&&&&&&&&&&&&&¼26½ 
pwafd �# � / gS vr% t = 0 ,oa �# � / lehdj.k ¼26½ esa izfrLFkfir djus ij  

5 ¾ A 2
t $ 8  

5 ¾ � $ 8] A = -3 dks iqu% ¼26½ esa izfrLFkkfir djus ij  

#< � %<��.	 $ 8   mRrj 
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18-6   f}rh; pj.k vraj lehdj.k dk lek/kku ¼lekaxh lehdj.k½ 

;fn fuEu lekaxh lehdj.k dks fy;k tk;s  

'=�� � 2�=�� � 6�= � � &&&&&&&&&&&&&&&&&¼27½ 

iwjd lek/kku gsrq lehdj.k ¼17½ '= � ��=	 '=�� � ��=�� ,oa '=�� �

��=�� j[kus ij ¼;gk¡ ij iwjd lek/kku gh lkekU; lek/kku gksXk½ 

��=�� � 2��=�� � 6��= � � &&&&&&&&&&&&&&&&&&&&&¼28½ 

lehdj.k ¼18½ dks ��< ls HkkX nsus ij  

�� � 2� � 6 � � &&&&&&&&&&&&&&&&&&&&&&&&&&&&&&¼29½ 

bl lehdj.k ds lek/kku dh fuEu rhu n”kk;s gksXhA 

� izFke] bl lehdj.k esa ;fn m ds nks eku m1 rFkk m2 vk;s rks lkekU; lek/kku  

'= � *��
= � 8���

=  tgk¡ �� � �
�
� 2 � .?�H � 6 rFkk �� � �

�
� 2 �

.?�H � 6 ;g rHkh gksXk tcfd 
?�
H � 6 � � 

� f}rh;] bl lehdj.k esa � � �� � �� dk ,d gh eku vk;s ,oa ;g rHkh 

laHko gksXk tcfd 
?�
H � 6 � �   bl n”kk esa iwjd lek/kku '= � �* � 8(	�= 

� rr̀h;] bl lehdj.k ds gy gsrq m dk dksbZ okLrfod gy u vk;s rFkk ;g rHkh 

laHko gksXk tcfd 
?�
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 fuEu vlekaxh lehdj.k dks fy;k tk;sa 

'=�� � '=�� � 6'= � ;= &&&&&&&&&&&&&&&&&&&¼30½ 

bl lehdj.k dh lekaxh dj.k fuEu gksXkh 
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'=�� � '=�� � 6'= � � &&&&&&&&&&&&&&&&&&&¼31½ 

bl lehdj.k gsrq iwjd lek/kku fiNys mnkgj.k dh Hkk¡fr Kkr fd;k tk;sXkA bl n”kk 

esa lkekU; lek/kku  

'= ¾ iwjd lek/kku ¼Y½ $ fof”k’V lek/kku ¼(�½ 

'= � *��
= � 8��

= � '�  

;fn /< � / rks lehdj.k ¼30½ fuEu izdkj gksXh 

'=�� � '=�� � 6'= � ; &&&&&&&&&&&&&&&&&&&¼32½ 

fof”k’V lek/kku gsrq '=�� � '=�� � '= � '� 

'� � 2'� � 6'� � ;  

'��� � 2 � 6	 � ;  

'� �
L

��?�>  

ijUrq ;g rHkh lEHko gksXk tc fd � � � � � 5 � 

;fn � � � � � 5 � rks dksbZ Hkh fLFkj Qyu lehdj.k ¼32½ 

dks lraq’V ugha dj ik;sXkA 

lehdj.k '=�� � 2'=�� � 6'= � ;= esa ;= dks lkekU;r;k fuEu :i esa fy[kk tk 

ldrk gSA  

 �< ] cgq?kkrh; lehdj.k] "9:��*	�	 :>���*	 
bl fLFkfr esa vfuf”pr Xkq.kkad   fof/k }kjk gy djsxsasA(Method of Undetermined 

Coefficients) vr% ;= ds fofHkUu :iksa laHkkfor ;k vuqekfur lek/kku dks lehdj.k 

esa izfrLFkkfir dj fof”k’V lek/kku Kkr fd;k tk ldrk gSA 

Øe 

la[;k  

;= ds :i  laHkkfor lek/kku 

1 �<  ��< 
2 cgq?kkrh; lehdj.k n dksfV esa ����

� � ���
��� ��������� 

3 �< P(t), tgk¡ P(t) cgq?kkrh; �������
� � ���

��� ����� ���   
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lehdj.k n dksfV esa 

4 :>���*	 ;k "9:��*	 �� "9:��*	� �� :>���*	 
5  �< :>���*	 ;k "9:��*	 �<%�� "9:��*	� �� :>���*	& 

mnkgj.k &-	 '= � '=	� � '=	� � �� dk lkekU; lek/kku Kkr dfj;sa \ ;fn 

Y0=5, Y1=7  

gy& loZizFke lehdj.k ds ek/;e~ ls fof”k’B lek/kku fudkyk tk;sXkkA 

;kfu '= � '=	� � '=	� � '� dks lehdj.k esa izfrLFkkfir djus ij  

-'= � '=	� � '=	� � �� &&&&&&&&&¼33½  

-'� � '� � '� � ��  

'� �
��
H   

iwjd lek/kku dh izkfIr gsrq lehdj.k ¼33½ ls fLFkj jkf”k 11 dks gVkus ij 

-'= � '=	� � '=	� &&&&&&&&&&&&&&&&&&&¼34½ 

lehdj.k ¼31½ esa '= � ��= izfrLFkkfir djus ij  

-��= � ��=	� � ��=	�  

mijksDr dks ��=	� ls foHkkftr djus ij  

6m
2
 = m+1 

6m
2
 �m-1= 0 

mDr ds Xkq.ku [kaM djus ij 

(2m-1)(3m+1)=0 

;kfu m = ½ ;k m = -1/3 

vr% iwjd lek/kku '= � * ���

=
� 8 �� �

'

=
 

pwafd lkekU; lek/kku ¾ iwjd lek/kku $ fof”k’B lek/kku 

'= � * ���

=
� 8 �� �

'

=
�
��
H  &&&&&&&&&&&&&&&¼35½ 



प�रमाणा�मक 	व�धया ँ                                                                              MAEC104 

उ�तराखडं मु�त 
व�व
व�यालय����������������������������������������������������������������������������������४११�

pwafd lehdj.k ¼25½ esa nks LoPNUn fLFkjkad gSA vr% blesa igys Y0 = 5 rFkk t = 0 ,oa

Y1 = 7 rFkk t = 1 izfrLFkkfir djus 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) rFkk  (26) ls C = 6 D = -15/4 nksukas dk eku lehdj.k (35) esa 

j[kus ij  

'= � - ���

=
��

�Q
H �� �

'

=
��

��
H              

mRrj 

18-7   vraj lehdj.kksa ls lEcfU/kr fof”k’V leL;k;sa 

dHkh&dHkh lkekU; rjhdksa ls lehdj.kksa dks gy ugha fd;k tk ldrk gSA tSls 

mnkgj.k 3]   

0'= � '=	� � .'=	� � �0] dkss X0 = 2, X1 = 0.5 dh lgk;rk ls gy dhft;sa\ 

gy&  

       0'= � '=	� � .'=	� � �0 &&&&&&&&&&&&&&&&&&(38) 

'= � '=	� � '=	� � '�  izfrLFkkfir djus ij  

      0'� � '� � .'� � �0  

0 ¾ 14 ;g lEHko ugha gSA 

vr% '= � '�( lehdj.k (38) esa izfrLFkkfir djus ij  

4(�* � (��* � �	� (��* � %	 � �0]  

0'�( � '�( � '� � .'�( � -'� � �0] '� � %  

0'= � '=	� � .'=	� � � &&&&&&&&&&&&&&&&&&&&&&¼39½ 



प�रमाणा�मक 	व�धया ँ                                                                              MAEC104 

उ�तराखडं मु�त 
व�व
व�यालय����������������������������������������������������������������������������������४१२�

lehdj.k ¼26½ '= � ��=] '=	� � ��=	�rFkk '=	� � ��=	� izfrLFkkfir djus 

ij 

0��= � ��=	� � .��=	� � �  

mijksDr dks ��=	� ls foHkkftr djus ij  

4m
2
 � m � 3 = 0 

mijksDr ds Xq.ku[ka.M djus ij 

(4m+3)(m-1)=0  

m = -3/4 rFkk m =1 

vr% iwjd lek/kku 

'= � * �� '
H

=
� 8��	=  

lkekU; lek/kku (< � ( � (� 

' � * �� '
H

=
� 8��	= � % &&&&&&&&&&&&&&&&&&¼40½ 

lehdj.k ¼27½ esa Y0 = 2, t = 0 ,oa Y1 = 0.5 rFkk t = 1 izfrLFkkfir djus ij fuEu 

nks lehdj.k izkIr gksrh gSA 

  C + D = 0 rFkk  -3C + 4D =  -6  

nksuksa lehdj.kksa dks gy djus ij 

C = 6/7   ,oa  D = -6/7  

C rFkk D dk eku lehdj.k ¼27½ esa izfrLFkkfir djus ij  

'= �
:
P �� '

H

=
�
:
P ��	= � %  

mijksDr mnkgj.k dh Hkk¡fr ;fn vraj lehdj.k esa nk;h vksj dh jkf”k fLFkj u gksdj 

le; dk Qyu gks rks lkekU; rjhds ls bl vraj lehdj.k dk gy ugha fudkyk tk 

ldrk gS bldks fuEu mnkgj.k ds ek/;e~ ls le>k;k tk ldrk gSA 

mnkgj.k 4] '=�� � '=�� � '= � %( � . &&&&&&&&&&&&&&&&&&&&&¼41½ 

mijksDr lehdj.k dk lkekU; gy Kkr dhft;sa \ 
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gy & bl lehdj.k dks igys lekaxh lehdj.k esa cny dj iwjd lek/kku Kkr fd;k 

tk;sXkkA 

'=�� � '=�� � '= � �  

mijksDr lehdj.k esa '= � ��=] '=�� � ��=��rFkk '=�� � ��=�� j[kus ij 

��=�� � /��=�� � -��= � � dks ��= ls foHkkftr djus ij fuEu lgk;d 

lehdj.k izkIr gksrh gS& 

m
2
 - 5m + 6 = 0 &&&&&&&&&&&&&&&&&¼42½ 

mijksDr ds xqq.ku[kaM djus ij m = 2 rFkk  m = 3 izkIr gksrs gSA vr% iwjd lek/kku  

' � *�%	= � 8�.	= &&&&&&&&&&&&&&&&&&&&&&¼43½ 
lehdj.k ¼29½ dk nk;h vksj dk HkkXk ;g vuqeku yXkk;k tk ldrk gS fd fof”k’V 

lek/kku '=
� � 2( � 6 ds izdkj dk gks ldrk gSA vr% vKkr Xkq.kkaad Kkr djus dh 

fof/k a rFkk b ds eku Kkr djus gsrq mi;ksx esa yk;h tk ldrh gSA 

lehdj.k ¼29½ esa '=
� � 2( � 6 � '=  

'=�� � '=��
� � 2�( � �	� 6] '=��

� � 2�( � %	� 6 � '= � % izfrLFkkfir 

djus ij 

a(t+2)+b-5[a(t+1)+b]+6(at+b) = 2t � 3 

2at � 3a + 2b = 2t � 3  

t ds xqq.kkad   dh rFkk fLFkj jkf”k dh mijksDr lehdj.k esa rqyuk djus ij  

2a = 2 ;kfu a = 1 rFkk -3a + 2b = -3, b = 0 

vr% fof”k’V lek/kku '=
� � 2( � 6 esa a rFkk 6 izfrLFkkfir djus ij '=

� � ( 

vr% lkekU; lek/kku '= � *�%	= � 8�.	= � ( 

ftls t ds fofHkUu fn;s ekuksa rFkk Y0,Y1,---------- vkfn ds vk/kkj ij * rFkk 8 ds 

fy;s gy fd;k tk ldrk gSA 

mnkgj.k 5 %& (<�� � /(<�� � -(< � 0< � *� � . dks gy dhft;sa \ 

gy & bl lehdj.k dh lekaxh lehdj.k fuEu gksXkh 

m
2
- 5m+6= 0  rFkk blds fy;s m=2 rFkk m=3 
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vr% iwjd lek/kku ¾ *%= � 8.=

'=�� � /'= � -'= � 0= � (� � . -------------------------(44) dk fof”k’B 

lek/kku fuEu :i dk gks ldrk gSA 

'= � '=
� � 40= � &(� � +( � ?  

'=��
� � 4'=�� � &�( � �	� � +�( � �	� ?  

'=�� � '=��
� � 40=�� � &�( � %	� � &�( � %	� ?  

mijksDr rhuksa ds eku lehdj.k (44) esa j[kus ij  

40=�� � &�( � %	� � +�( � %	� ?

� /%40=�� � &�8 � �	� � +�( � �	� &&
� -%40= � &(� � +( � ?& � 0= � (� � .

mijksDr dks gy djus ij  

%40= � %&(� � ��-& � %+	( � ��& � .+ � %?	 � 0= � (� � .  

nksuksa vksj 0=] t2
, t rFkk fLFkj jkf”k ds Xqq.kkad  ks dh rqyuk djus ij 

E = 1/2 , F = ½ , G=3/2 rFkk 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  

 vraj lehdj.kksa dh Hkwfedk fo”ks’k rkSj ij vFkZO;oLFkk esa Xkfr”khy lUrqyu dk 

fo”ys’k.k djus esa cM+h gh egRoiw.kZ gS pwafd vFkZO;oLFkk esa lHkh pj Xkfr”khy izd`fr ds 

gksrs gS rFkk LFkSfrd lUrqyu ek= lkE; ij pjksa ds eku ds lEcU/k esa gh tkudkjh 

iznku djrk gSA tcfd Xfr”khy fo”ys’k.k ls ;g Kkr gksrk gS fd iwjs vFkZra= dk 

O;ogkj dSlk gSA tSls dher ra= esa mrkj p<ko dh O;oLFkk blh izdkj C;kt nj] 

fofu;e nj] fuos”k nj vkfn lHkh egRoiw.kZ lef’V vkfFkZd pjksa esa mrkj p<ko dh 

O;oLFkk rFkk fdl izdkj ;g pj larqyu dh vksj izsfjr gksrs gSA bu lHkh dh O;oLFkk 

dk fo”ys’k.k vraj lehdj.kksa ds ek/;e ls gh lEHko gks ikrk gSA vr% bu lehdj.kksa ds 
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vusdks egRo gS rFkk vFkZ”kkL= ds fo”ys’k.k esa ;g vR;kf/kd mi;ksxh gS lehdj.kksa ds 

fuEu egRoiw.kZ mi;ksx gSA 

� Xkfr”khy larqyu ds fo”ys’k.k esa budh eq[; Hkwfedk jgrh gSA 

� fofHkUu pjksa dk le; vk/kkfjr r; fd;k Xk;k iFk (Time Path) D;k gksXkA bldk 

fo”ys’k.k bu lehdj.kksa ds ek/;e ls fd;k tkrk gSA 

� pjksa ds izR;kf”kr ewY;ksa dk vkWdyu rFkk buds ek/;e~ ls Hkkoh ekuksa dk iwokZuqeku 

yXk;k tk ldrk gSA 

� vkfFkZd lkE; dh fLFkjrk] vfLFkjrk RkFkk LFkkf;Ro dh foospuk dh tkrh gSA 

� vkfFkZd lao`f) ds ekWMy tSls lksyks] gSjkM&Mksej rFkk vusd egRoiw.kZ vkfFkZd 

ekMy tSls dkc cSc ekWMy] Xq.kd Rojd vkfn fl)kUr bUgh lehdj.kksa ij vk/kkfjr gSaA 

ftUgsa fuEu izdkj ls le>k;k tk ldrk gSA 

edM+ tky fl)kUr 

bl fl)kUr ds ek/;e ls d`f’k ewY;ksa ds mrkj&p<ko dk fo”ys’k.k fd;k tkrk gS ;g 

fl)kUr le; vUrjky (Time Lag) dh /kkj.kk ij vk/kkfjr gS blds vuqlkj iwfrZ dh 

ek=k fiNys le; dh dher ij gh fuHkZj gSA 

�= � ���=	�	]      8= � 8��=	 
pwWfd larqyu ij  8= � �= tgk¡ 8= � ��= � 2 rFkk �= � ��=	� � 6 

¼�� ek¡Xk oØ rFkk � vkiwfrZ oØ dk <ky gSA½   

    ��= � 2 � ��=	� � 6]   �= �
�
� �=	� �

>	?
�  

;fn  
�
� ¾ A    rFkk 

>	?
�  = B rks 

�= � ��=	� � @  

mijksDr lehdj.k izFke pj.k vraj lehdj.k gS ftldk 

�= � �= 3�# � R
�	�4� R

�	�  

bl n”kk esa rhu fLFkfr;k¡ gksXkhA 
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� ;fn A dk  eku -1<A<1 ds e/; gksXk rks dher ra= esa mrkj p<ko lkE; ewY; 

dh vksj gksrs tk;xas ;kfu dsUnzkfHkeq[k edM+ tky gksXkkA vkiwfrZ oØ dk <ky 

|
| � |�| ek¡Xk oØ ds <ky ls 

� ;fn |�| � �rks |�| � |
|  bl voLFkk esa vilkjh edM+h tky cusXkk rFkk 

dher lkE; ls fujUrj nwj gksrh tk;sXhA ek¡X oØ dk <ky dk vkiwfrZ ds <ky ls de 

gksXkkA 

 

� ;fn |�|¾ 1 rks |�| � |�| bl n”kk esa mrkj&p<ko esa u rks deh gksXh u o`f) 

dhers ,d gh izdkj ls lkE; ds pkjksa vksj pDdj dkVrh jgsXkhA ek¡Xk rFkk vkiwfrZ oØ 

dk <ky leku jgsXkkA 

lef’V vkfFkZd ekWMy  
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lef’V vFkZ”kkL= esa vk;] miHkksX] cpr vkfn ds vk/kkj ij ekWMyksa dk fuekZ.k fd;k 

tkrk gSA bl izfØ;k esa f}rh; pj.k vraj lehdj.k egRoiw.kZ Hkwfedk fuHkkrh gSA dhUl 

vk; miHkksXk lehdj.k esa miHkksX dk Iyku] izR;kflr ;k vuqekfur vk; ij fuHkZj djrk 

gSA mnkgj.k ds rkSj ij miHkksX Qyu dks fuEu :i esa fy[kk tk ldrk gSA 

$< � � � �(<S  
tgk¡ a Lok;Rr miHkksX gS rFkk b lhekar miHkksX dh izof̀Rr gS ,oa e izR;kf”kr vk; gSA 

;fn a = 10 bdkbZ rFkk b = 0.8 rks 

$< � �� � �
7(<S  &&&&&&&&&&&&&&&&&&&&&&&&¼45½ 
fdlh dky esa izR;kf”kr vk; dks ljy rkSj ij fiNys nks lkyksa esa ;kfu t-1, t-2 le; 

esa izkIr vk; ds vkSlr ds vk/kkj ij vuqekfur dj ldrs gSA 

vr% '=
T � �
/'=	� � �
/'=	� 

'=
T dk eku lehdj.k ¼45½ esa j[kus ij  

*= � �� � �
7��
/'=	� � '=	�	  
*= � �� � '=	� � '=	� &&&&&&&&&&&&&&&&&&&&&&&&&¼46½ 

;g f}rh; pj.k lehdj.k gSA 

pw¡fd '= � *= � ) � +�&&&&&&&&&&&&&&&&&&&&&&&&&&¼47½ 

tgk¡ I rFkk  G izR;sd le; ds fy;s leku gS ;kfu t ij fuHkZj ugha gSA I tgk¡ futh 

fuos”k gS rFkk G  ljdkjh fuos”k gSA 

*= dk eku lehdj.k ¼37½ esa j[kus ij  

'= � �� � �
0'=	� � �
0'=	� � ) � +  &&&&&&&&&&&&&&&&&¼48½ 

;fn I = 50 ,oa G = 50 rks lehdj.k ¼48½ fuEu :i  esa izkIr gksXhA 

'= � ��� � �
0'=	� � �
0'=	�  &&&&&&&&&&&&&&&&&&&&&&¼49½ 

lkE; ij vk; dk Lrj fLFkj gksXkkA vr% '= � '=	� � '=	� � '� dks lehdj.k 

¼49½ esa izfrLFkkfir djus ij  

'� � ��� � �
0'� � �
0'�  

�
%'� � ���] '� � //� 
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;fn vc I ;fn leku jgrk gS rFkk G c<+dj 60 gks tkrk gS rks 

'= � �%� � �
0'=	� � �
0'=	� &&&&&&&&&&&&&&&&&&&&&&&¼50½ 

,oa '= � '=	� � '=	� � '� j[kus ij rFkk lkE; '� � -�� izzkIr gksrk gSA 

vr% 550 ls 600 rd dk le; vk/kkfjr iFk lehdj.k ¼50½ esa t d fofHkUu eku j[kdj 

izkIr fd;k tk ldrk gSA ;fn ekuk tk;sa fd vk; dk Lrj 550 dkQh le; rd cuk 

jgk gks rks  

'# � //�	 '� � //� lehdj.k ¼50½ esa j[kus ij  

'� � 120+ $ 0-4¼550½ $ 0-4¼550½  

'� � 560 

lehdj.k ¼50½ ls '' dk eku  

'' ¾ 120 $ 0-4¼560½ $ 0-4¼550½ 

'' ¾ 564 

vr% blh izdkj lehdj.k ¼50½ ls 'H ] 'Q ] ': --------- ds eku Kkr fd;s tk ldrs gS 

tks fd fuEuor~ gSA     'H ¾ 569-6] 'Q ¾ 573-44] ': ¾ 577-22] 'P ¾ 580-264 
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vr% Y ds fofHkUu ekuksa ls vk; dk le; vk/kkfjr iFk dks ljyrk ls Kkr fd;k tk 

ldrk gSA ftlls ge fofHkUu le;kUrjkyksa ij vk; ds fofHkUu Lrjksa dk vkdyu 

vklkuh ls dj ldrs gSA 

18-9   lkjka”k 

bl izdkj ls vraj lehdj.k dk O;kid v/;;u djus ij ;g Kkr gksrk gS fd 

vFkZ”kkL= esa bu lehdj.kksa dk ;ksxnku fdruk egRoiw.kZ gSaA vraj lehdj.kksa ds mi;ksx 

ds ek/;e ls LFkSfrd lkE;] Xfr”khy lkE; rFkk rqyukRed LFkSfrd lkE; dh foospuk 

dh tk ldrh gSA bu lehdj.kksa us vFkZ”kkL= ds fo”ys’k.k esa Xfr”khyrk dk nf̀’Vdks.k 

iznku fd;k gSA 

lef’V vkfFkZd pjksa ds fo”ys’k.k ds lkFk&lkFk lo`f) ekWMyksa dh foospuk bu lehdj.kksa 

ds ek/;e~ ls dh tk ldrh gSA vFkZ”kkL= ds fofHkUu {ks=ksa esa tSls jk’Vªh; vk;] fuos”k] 

cpr] miHkksXk] vk;kr&fu;kZr] d`f’k ewY;ksa] eqnzk LQhfr] C;kt nj] fofues; nj] 

lkoZtfud _.k vkfn dk vkdyu fd;k tk ldrk gS ljy vkfFkZd ekWMyksa ls ysdj 

tfVy vkfFkZd ekWMyksa dk fo”ys’k.k vraj lehdj.kksa ds ek/;e~ ls fd;k tk ldrk gSA 

;g orZeku le; esa Kkr gS fd vkfFkZd pjksa esa vkfFkZd pjksa esa O;kid mrkj p<+ko vkrs 

jgrs gSA vr% lelkef;d vkfFkZd tXr esa vraj lehdj.kksa dk ;ksxnku vFkZ”kkL= fo’k; 

ds v/;;u esa cM+k gh egRoiw.kZ gSA blfy;s bu lehdj.kksa dk O;kid fo”ys’k.k 

vifjgk;Z gSA 

18-10  “kCnkoyh   

fLFkj lkE; %& tks lkE; vlarqfyr gksus ds ckn iqu% izkjfEHkd fLFkfr esa ykSV vkrk gSA 

vfLFkj lkE; %& tks lkE; vlarqfyr gksu ds ckn izkjfEHkd fLFkfr esa ugha ykSV ikrk gSA 

LFkSfrd lkE; %& ,slk lkE; tgk¡ le; rRo rFkk lkE; lek;kstu izfØ;k dk vkHkko 

gksrk gSA 

Xkfr”khy lkE; %& ,slk lkE; tks fd le; rRo ij vk/kkfjr gksus ds lkFk&lkFk lkE; 

rd lek;kstu izfØ;k dks Hkh vkRelkr~ djrk gSA 

 [kafMr Qyu %& nks le; vUrjkyksa ds e/; tc pj lHkh le;ksa ij vk/kkfjr ekuks dks 

vkRelkr~ ugh djrs gSA 

lrr~ Qyu %& nks le; vUrjkyksa ds e/; tc pj leLr ekuksa dks vkRelkr~ djrs gSA 
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edM+ tky %&  bl fl)kUr ds ek/;e ls d`f’k ewY;ksa ds mPpkopuksa dh iz—fr fu/kkZfjr 

dh tkrh gSA 

vodyu lehdj.k %& tc lehdj.k esa pjksa ¼Lora=]vkfJr½ ds lkFk&lkFk vodyu 

Xkq.kkad Hkh gksrs gSA ,slh lehdj.k vodyu lehdj.k dgykrh gSA 

Xkq.kd %& lkoZtfud fuos”k esa o`f) ij D;k izHkko iM+rk gSA ;kfu 3� � �36 

Rojd %& miHkksXk esa o`f) dk fuos”k o`f) ij D;k izHkko iM+rk gSA ;kfu 3) � ��3*� 

Lok;Ÿk miHkksXk %& lkekU;r;k miHkksX vk; ij fuHkZj gksrk gS ijUrq tks miHkksXk vk; ij 

fuHkZj ugha gksrk gS ;k vk; ds “kwU; gksus dh fLFkfr esa fd;s X;s miHkksX dks Lok;Ÿk 

miHkksXk dgrs gSA 

lkoZtfud fuos”k %& ;g fuos”k ljdkj ;k lkoZtfud lŸkk }kjk fd;k tkrk gS rFkk 

;g fuos”k ykHk dh vk”kk ls izsfjr ugha gksrk gSA 

vkSlr miHkksXk dh izo`fŸk %& vk; rFkk miHkksXk ds vuqikr dks vkSlr miHkksXk dh izo`fŸk 

dgrs gSA 

lhekar miHkksXk dh izo`fŸk %& vk; esa ifjorZu ls miHkksX esa fdruk ifjorZu gqvk gS ;g 

lhekar miHkksXk dh izo`fŸk dgykrh gSA 

Lkhekar miHkksXk dh izo`fŸk ¾ miHkksXk esa ifjorZu@vk; esa ifjorZu 

O;kikj pØ %& le; ds vk/kkj ij fofHkUu vkfFkZd pjksa tSls vk;] miHkksXk] fuos”k] cpr 

vkfn ds mrkj p<ko dk fo”ys’k.k O;kikj pØksa ds vUrXZr fd;k tkrk gSA 

18-11  y?kq mŸkjh; iz”u 

1- fuEu esa dkSu vUrj lehdj.k gS %& 

    ¼v½ X= aX + bY  ¼c½ Y=CX
2
+d  ¼l½ #< � �#<	� � � 

2- vraj lehdj.k pjksa ds eku le; vk/kkfjr gksrs gSaA ¼gk¡@ugha½ 

3- (<�' � (<�� � .(<�� � 0(< � -] lehdj.k dk varj fdruk gS\ 

4- vraj lehdj.k dk lkekU; ;k iw.kZ lek/kku ;ksx gksrk gS\ 

5- Ikwjd lek/kku vraj lehdj.k ds fdl HkkXk dk lek/kku gksrk gSaA 

6- '=�� � .'=�� � %'= � � dk iwjd lek/kku Kkr dhft;sa\ 

7- '=�� � 0'=�� � 0'= � � dk iwjd lek/kku Kkr dhft;sa\ 
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8- #< � .#<	� � �� dk fof”k’V lek/kku Kkr dhft;sa\ 

9- �= �
�
��=	� � �� dk lkekU; lek/kku Kkr dhft;sa\ 

10- #< � �.#<	� � 0 dk lkekU; lek/kku Kkr dhft;sa\ 

11- vraj lehdj.k dkSu ls lkE; dk fo”ys’k.k djrk gS\ 

12- Xq.kd Rojd vUrfØ;k fdl vFkZ”kkL=h us nh\ 

13- L Yt dks fdl :i esa fy;k tk ldrk gS\ 

14- edM+ tky fl)kUr ds vk/kkj ij fdl izdkj ds ewY;ksa dk fo”ys’k.k gksrk gS\ 

15- '=
� � '= � % � � dh dksfV fdruh gS\ 

mRrjekyk %&  1- l  2- gk¡ 3- rhu 4-iwjd rFkk fof”k’V lek/kku 5- lekaxh HkkXk

6- '= � "�%	= � 8��	= 7- '= � �" � 8(	�%	=8- #� ¾ 5 

 9- #< � ��'

< ��# � -	� -�10- #< � ��.	<��# � �	� �  

 11- izXfr”khy lkE; 12-lSE;qy”ku 13-Yt-1 14-d`f’k ewY; 15-nks 

18-12  nh?kZ mŸkjh; iz”u 

1- vraj lehdj.k dks le>krs gq;s vFkZ”kkL= esa budk egRo crkb;sa\ 

2- vraj lhekdj.k ds dksfV rFkk pj.k ls D;k le>rs gS rFkk vodyu 

lehdj.k ls ;g ls ;g lehdj.k fdl izdkj fHkUu gSA 

3- fuEu lehdj.k dks gy dhft;sa 

¼v½ (< � %(<	� � 0] (# � �  

  ¼c½ (< � %(<	� � 0 � �	 (# � . 

   ¼l½ (< � (<	� � %]  (# � %  

 ¼n½ (< � 0(<	� � . � �]  (# � �% 

4- (<�� � /(<�� � (< � .< � / � 0* 
Y0 = 3  rFkk Y1 = 4 gsrq 

5- vUrj lehdj.kks ds ek/;e~ ls vkfFkZd ekWMyksa dh O;k[;k dhft;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 dh izekisa dh tkudkjh nh tk,XkhA blds 

vUrXr  leadks dks lkaf[;dh; ek/; }kjk izdV djus dh fofEUu fof/k;ksa dh O;k[;k dh 

tk,XkhA slkaf[;dh; fo’ys"k.k ds vUrxZr oXkhZdj.k vkSj lkj.kh;u }kjk ledksa ds fo’ky 

lewg dks vko`fÙk caVu ds :i esa izLrqr djds ljy vkSj le>us ;ksx; cuk;k tkrk gSA 

ijUrq blls leadks dh egRoiw.kZ fo’ks”krkvksa dk irk ugha pyrkA lkjka”k :i esa leadks 

dks lkaf[;dh; ek/; }kjk izdV fd;k tk ldrk gSA ;g ,d ,slk ewY; gS ftlds 

vkl&ikl vU; ldadks ds dsfUnzr gksus dh izo`fÙk ik;h tkrh gS rFkk tks lead yXkHkXk 

Js.kh ds e/; esa gksrk gS rFkk dsUnzh; izo`fÙk dh eki gSA ek/; lkaf[;dh; fo”ys"k.k dh 

egRoiw.kZ eki gSA bls Statistical Average Hkh dgrs gSaA ;g ewY; fpfM+;k dh vk¡[k 

tSlh n`f"V (bird�s eye view)  iznku djrk gSA ek/;ksa dks LFkku lEcU/kh eki    

(measures of location) ;k izfr:ih ewY; (typical value) dgrs gSaA blesa fuEu 

fcUnq izeq[k gSa & 

lkaf[;dh; ek/;ksa ds mn~ns’; o dk;Z] vkn’kZ ek/; ds vko’;d rRo] lkaf[;dh; ek/;ksa 

ds izdkj] Xkf.krh; ek/;] lekUrj ek/;]lekUrj ek/; dh Xk.kuk nks izeq[k fof/k;k] 

vfofPNUu Js.kh ds fy;s ek/;] in fopyu jhfr] pkfyZ;j dh 'kq)rk ijh{kk] lekUrj 

ek/; ds Xkf.krh; Xkq.k ] lekUrj ek/; dh lhek,¡] vfofPNUu Js.kh ds fy;s ek/;] Hkkfjr 

lekUrj ek/; (Weighted Arithmetic Mean)] Xqk.kksRrj ek/; (Geometric 

Mean ), ;fn [kf.Mr vfofPNUu Js.kh gks rks Xkq.kksRrj ek/;] lkewfgd Xkq.kksRrj ek/;] 

Hkkfjr Xqk.kksRrj ek/;] gjkREkd ek/; [Harmonic Mean] ]lekUrj ek/;] Xqk.kksRrj 

ek/; rFkk gjkRed ek/; ds laca/k esa dqN Lej.kh ckrsa] f}?kkrh; ek/; (Quadratic 

Mean), fLFkfr & laca/kh ek/; (Positional Averages), e/;dk (Median), 

[kf.Mr Js.kh esa e/;dk] vfofPNUu Js.kh esa e/;dk]  e/;dk dh fo’ks”krk,¡ & nks"k] 

cgqyd& ifjHkk"kk ] [kf.Mr Js.kh esa cgqyd] vfofPNUu Js.kh esa cgqyd] cgqyd dh 

Xk.kuk esa egRoiw.kZ rF;] lekUrj ek/; vkSj e/;dk }kjk cgqyd dh X.kuk ] cgqyd 
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fo’ks”krk,¡ ] lkaf[;dh; ek/; dqN fo}kuksa dk er ] lkjka”k] vH;kl ds fy;s iz”u] 

Lej.kh; fcUnqA 

lkjka”k :i esa leadksa dks izLrqr djus ds fy;s ,d la[;kRed eki dh vko”;drk gksrh 

gSA ,d mnkgj.k esa ,d ckX esa 360 isM+ gSa] ftudh Å¡pkbZ dk vko`fÙk caVu fuEu gS% 

Å¡pkbZ ¼QhV esa½ 0-7 7-14 14-21 21-28 28-35 35-42 

vko`fÙk 26 31 35 49 82 71 

 

19-2   mn~ns”;  

 bl bdkbZ dk v/;;u djus ds mijkUr ikBd  

⇒   ek/;ksa ds izdkj 

⇒   Xk.kuk dh fof/k;k¡ ,oe~ lw= 

⇒   bu ek/;ksa dh fofHkUu mi;ksxksa dh tkudkjh izkIr djsxsasaA 

19-3   lkaf[;dh; ek/;ksa ds mn~ns”; o dk;Z 

 ek/; vklkuh ls O;Dr u gksus okys tfVy  

(i) leadksa dk laf{kIr fp= izLrqr djrk gSA  

(ii) ek/;ksa dh ,d egRoiw.kZ mi;ksfXrk fofHkUu lead lewgksa ds chp rqyuk 

dh lqfo/kk gSA 

(iii) vU; lkaf[;dh; foospu tSls] mifdj.k] fo"kerk vkSj izFkq’kh"kZRo dh 

Xk.kuk esa ek/;ksa dk mi;ksx gksrk gSA 

(iv) ek/; iFk izn’kZu dk dk;Z djrs gSaA 

19-4  vkn”kZ ek/; ds vko”;d rRo   

izks0 ;wy (Prof. Yule) ds }kjk vkn”kZ ek/; ds vko’;d rRoksa dk oXkhZdj.k fuEu 

izdkj fd;k Xk;k gSA 

(i) bUgsa lkaf[;d (Statistician) ds vuqeku ij vk/kkfjr ugha gksuk pkfg;sA 

(ii) bUgsa lHkh ewY;ksa ij vk/kkfjr gksuk pkfg,A (Based on all observations) 

(iii) ;g vklkuha ls le> ea vkus vkSj js[kkafdr gksus ;ksx; gksuk pkfg;sA   

(iv) buesa fu/kkZj.k dh ljyrk gksuh pkfg;sA 
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(v) buesa vf/kdre vFkok U;wure pjksa ds ewY; dk vf/kd izHkko ugha iM+uk 

pkfg;sA 

(vi) budh dqN ljy vkSj Li"V Xq.k gksus pkfg;sA   

(vii) ek/;ksa ij izfrp;u ds ifjorZu (effect of sampling) dk U;wure izHkko 

gksA ,d gh lexzz ds fofHkUu izfrp;u@izfrn’kZ ds fofHkUu ek/; ugha gksus 

pkfg;sA 

(viii)budk vfXkze Xf.krh; fo”ys"k.k esa mi;ksx gksuk pkfg;sA 

19-5   lkaf[;dh; ek/;ksa ds izdkj  

ek/;ksa ds egRoiw.kZ oXhZdj.k fuEu gSa 

 

 

 

    Xkf.krh; ek/;  fLFkr lEcU/kh ek/;  O;kikfjd ek/;  

  lkekUrj ek/;    e/;dk vFkok ef/;dk (Median)   py ek/;                  

  Xq.kksÙkj ek/;           cgqyd (Mode)               lap;h ek/; 

  gjkRed ek/;             laxzzfFkr ek/; 

  oxZdj.kh vFkok f}?kkrh; ek/; 

mi;qZDr fofHkUu ek/;ksa esa lekUrj ek/;] e/;dk vkSj cgqyd egRoiw.kZ gSaA 

19-5-1    Xkf.krh; ek/; (Mathematical Averages) 

19-5-1-1   lekUrj ek/;  & ;g lcls yksdfiz; ek/; gSA lekUrj ek/; og ewY; gS 

tks fdlh leadekyk ds lHkh inksa ds ewY;ksa ds ;ksx esa mu inksa dh la[;k ls HkkXk nsus 

ij izkIr gksrk  gSA lekUrj ek/; dks lkekU; :i esa X fy[krs gSaA ;fn ` in 

1 2 3 nx ,x ,x  . . . . . , x gksa rks mudk lekUrj ek/;  

 
i

1 2 3 i=1

x
X X X  . . . . . + X

X =   =  

η

η+ + +

η η

∑
 



प�रमाणा�मक 	व�धया ँ                                                                              MAEC104 

उ�तराखडं मु�त 
व�व
व�यालय����������������������������������������������������������������������������������४२७�

;gk¡ ( )∑ flXek ;ksx dh vfHkO;fDr gS vkSj i miladsr ds fy;s iz;qDr gS ;fn in 

1 2X ,X  vkSj 3X  gksa rks budk ;ksx 
3

ii 1
X

=∑ ds :i esa O;Dr gksXk vkSj  

 

3

i

1 2 3i 1

X
X X X

X  = 
3 3

= + +
=
∑

 

lkekUrj ek/; dh mi;qZDr Xk.kuk O;fDrXkr Js.kh esa gksrh gSA ;fn inksa dh vkof̀r;k¡ nh 

XkbZ gksa vFkkZr~ ;fn [kf.Mr Js.kh (discrete series) esa lekUrj ek/; Kkr djuk gks 

rks&  

 
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 djus ds fy, oXkksZa ds 

e/;&ewY; (mid value) Kkr dj ysrs gSa fQj [kf.Mr Js.kh dh Hkkafr gh lekUrj ek/; 

dh Xk.kuk djrs gSA   

19-5-1-2 lekUrj ek/; dh Xk.kuk nks izeq[k fof/k;ksa }kjk dh tkrh gS&  

(i) izR;{k jhfr   

(ii) vizR;{k jhfr  

nksuksa jhfr;ksa ls fudkyk Xk;k lekUrj ek/; cjkcj gh vkrk gSA vizR;{k jhfr vFkok y?kq 

jhfr dk iz;ksx Xk.kuk dh fØ;k dks ljy cukus ds fy, fd;k tkrk gSA blds vUrXkZr 

be ewy inksa (x) dks] ,d ,sfPNdk ewY; ftls dfYir ek/; dgk tkrk gS rFkk ftls A 

ls fy[krs gSa] }kjk ,d u;s in (dX rFkk dX) esa ifjofrZr djrs gSa vkSj fQj mfpr 

lw= }kjk lekukUrj ek/; dh Xk.kuk dj ysrs gSaA  

O;fDrXkr Js.kh (Individual series)  

geus ns[kk fd O;fDrXkr Js.kh esa lekUrj ek/; gSaA  
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 1 2 ~X X  . . . . X
X = 

~

+ +
 

;g izR;{k jhfr gSA  

y?kqjhfr    

blls u;k in dX bl izdkj dk gksrk gS fd dX = X-A vFkkZr~ ewy inksa esa 

ls ,d fLFkj in ?kVkrs gSaA A dk eku Js.kh es ls gh e/; dk j[kk tkrk gSA  

vc izR;sd (X-A) dk tksM+dj dx∑  izkIr djrs gSa rFkk ewy Js.kh dk lekUrj ek/; 

dx
X A

~
= +

∑  dk eku Kkr djrs gSa&  

bls fuEu lw= dh mRifRr }kjk Hkh le>k tk ldrk gS&  

;k  dx  = X -A  

 X  =  A +dx  

nksuks rjQ ;ksx djus ij &  

 X  =  A + dx∑ ∑ ∑  

;k  

 ~
x dxA

 = 
~ ~ ~

+
∑ ∑  ¼nksuks rjQ n ls HkkXk nsus ij ½  

 
dx

X  =  A + 
~

∑  

blh dks bl :i esa Hkh fy[k ldrs gSa& 

 X  = A + dx  

D;ksafd 
dx

dx  =  
~

∑  

mnkgj.k % 1- fuEufyf[kr vkadM+ksa dk ek/; Kkr dhft,  

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 rFkk y?kq jhfr }kjk lekUrj 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 jhfr }kjk ek/; 
1630

X  = 163
10

=  

(b) y?kq jhfr }kjk ek/; 
37

 160 + 163.7
10

= =  

tks yXkHkXk ,d leku gSA [kf.Mr Js.kh esa ek/; dh Xk.kuk  

mnkgj.k % 2 ,d diM+k fey esa dk;Z djus okys Jfedksa dh nSfud etnwjh ¼#0½ fuEu 

gS] budh vkSlr etnwjh Kkr dhft,A  

 

nSfud etnwjh � (X) 10

0 

120 140 160 180 200 220 

Jfedksa dh la[;k (fi)  3 6 10 15 24 42 75 
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uksV → ;gk¡ d 0=∑  vo”; tk¡p ysa blls Kkr gksrk gS fd ekud ek/; 

(Assumed mean) dk eku lgh gSA  

 i if d 6040
X A 160 Rs 194.5

~ 175
= + = + =

∑  

uksV →;g Xk.kuk y?kq jhfr }kjk dh Xk;h gS] ikBd Lo;a izR;{k jhfr }kjk ek/; dh 

Xk.kuk dj tk¡p djsaA  

mnkgj.k % 3 fuEu leadks ls ek/; (Arithmetic Average) dh Xk.kuk dhft,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

=  

mnkgj.k % 4 fuEu leadks }kjk ek/; dh Xk.kuk dhft,  

 X fi i iX A d− = fidi 

 1 5 -3 -15 
 2 9 -2 -18 
 3 12 -1 -12 
A    → 4 17 0 0 
 5 14 +1 14 
 6 10 +2 20 
 7 6 +3 18 
 73   -7 

  
(-7) 7

X =  4 + 4
73 73

= −  

19.5.1.3. vfofPNUu Js.kh ds fy;s ek/; →vfofNUu Js.kh esa lekUrj ek/; dh Xk.kuk 

djus ds fy;s oxZ vUrjky (class Interval) ds e/; fcUnq Kkr dj fy;s 

tkrs gSaA vfofPNUu Js.kh esa ;g eku fy;k tkrk gS fd vko`fRr;k¡ e/; 

fcUnqvksa ij dsfUær gSaA  

ek/; fudkyus dh jhfr  

vfofPNUu Js.kh esa ek/; dh X.kuk &  

izR;{k jhfr  

vizR;{k jhfr rFkk in fopyu jhfr }kjk dh tk ldrh gSA  

mnkgj.k 5 fuEu leadks ls ek/; dh X.kuk izR;{k ,oa vizR;{k jhfr }kjk dhft, 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/; fcUnq dh Xk.kuk 1 2L L

2

+
 }kjk djrs gSaA  

 
fx 2160

X 27
f 80

= = =
∑
∑

 ¼izR;{k jhfr }kjk½ 

vizR;{k jhfr }kjk  

 
fdx 160

X A 25 27
f 80

= + = + =
∑
∑

 nksuksa jhfr mRrj leku gSA  

19-5-1-4 in fopyu jhfr&;fn vfofPNUu Js.kh esa oxZ&foLrkj ( )2 1L L− leku gks 

vFkkZr~ izR;sd oXksZa esa oxZ vUrjky ,d fuf”pr  la[;k ' h 'ds cjkcj gks rks gelekukUrj 

e/; dh Xk.kuk djus ds fy;s ,d ,slk in dx 'cukrs gS tks 
X A

~

−
 ds cjkcj gksrk gSA  

blesa nks ckrsa /;ku nsus ;ksX; gSa& 
1.) ewy dk ifjorZu (Change of Origin) &y?kq jhfr esa izR;sd in (X) esa 

ls fLFkj jkf”k ekud ek/; (A) dks ?kVkrs gSaA  
2.) iSekus dk ifjorZu (Change of Origin) & bls 1dx  fy[krs gSa rFkk 

1 X _ A
dx

~
=  tgk¡ ~  oxZ vUrjky dk eku gSA  

bl jhfr }kjk ek/; dh Xk.kuk fuEu lw= }kjk dh tkrh gSa&  

 
fdx'

X = A +~ 
f

∑
∑

 

mnkgj.k (6)  
oxZ 
vUrjky  

e/; fcUnq ckjEckjrk 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 dk vUrjky 10 gS vr% lekUrj ek/;  
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~ fdx'

X A= +
∑

 

    
16

 25+10 25 2 27.
80

= × = + =  

19-5-1-5 Lej.kh; rF;  
(A)  blesa dqN ckrs Lej.kh; gS tSls ;fn oXkZUrjksa dks bl :i esa fn;k tk, dh 
vko`fr;k¡ lap;ha gksa ¼oxZ vUrjky de vFkok vf/kd #i esa fn;s gksa½ rks forj.k dks 
lkekU; forj.k esa cyk tk ldrk gSA rFkk lekUrj ek/; dh X.kuk dh tk ldrh 
gSA tSls &  

oxZ vUrjky  vko`fRr 
10 ls de  10 
20 ls de  18 
30 ls de  30 
40 ls de  37 

 
lkekU; forj.k  

oxZ vUrjky  vko`fRr 
0-10 10 
10-20 8 
20-30 12 
30-40 7 
40-50 5 

 
(B) vleku oxZ forj.k ij Hkh lekUrj ek/; dh X.kuk mlh #i esa dh tk ldrh gSaA  

(C) [kqys gq, oxZ vUrjky (Open end classes) esa ek/; dh X.kuk djus ds fy;s 

[kqys oxZ dks cUn dj ysuk vko’;d gksrk gSA  

19-5-2-1 pkfyZ;j dh 'kq)rk ijh{kk  

pkfyZ;j tk¡p }kjk ;g Kkr dj ldrs gSa fd y?kq jhfr ;k in fopyu jhfr }kjk 

ifjdfyr lekUrj ek/; dh Xk.kuk fØ;k lgh gS vFkok ugh 

 ( ){ }fdx f dx 1 f   (i)= + −∑ ∑ ∑  y?kqjhfr esa 

 ( ){ }fdx ' f dx ' 1 f   (ii)= + −∑ ∑ ∑  in fopyu  

blesa dX ;k dX' esa 1 tksM+rs gSa fQj f ls Xqqk.kk djds mldk ;ksx Kkr djds lw= esa 

yXkrs gSaA  

mnkgj.k & 7  



प�रमाणा�मक 	व�धया ँ                                                                              MAEC104 

उ�तराखडं मु�त 
व�व
व�यालय����������������������������������������������������������������������������������४३४�

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.kuk fØ;k lgh gSaA  

19-5-2-2 lekUrj ek/; ds Xkf.krh; Xq.k &  

fo”ks’krk 1 & fofHkUu ewY;ksa (X) ds fopyuksa (dX) dk chtXkf.krh; ;ksx 'kwU; gksrk gSA  

fo”ks’krk & 2 → ;fn 
X

X  = 
N

∑  esa  X,  N , X∑  esa ls dksbZ nks dh eki Kkr gks 

rks rhljs dh Xk.kuk dh tk ldrh gSA blh fo”ks”krk ds vk/kkj ij ge vKkr vko`fRr;ksa 

dk fu/kkZj.k rFkk Xkyr ek/; dks lgh ek/; esa ifjofrZr dj ldrs gSaA  

mnkgj.k & 8 fo”o di QqVcky eSpksa esa ,d lIrkg esa lkseokj ls 'kfuokj rd vkSlr 

#i esa izfr eSp 3 Xkksy gq, A jfookj dks ,d la?k"kZiw.kZ eSp esa vR;f/kd Xksy gksus ij iwjs 

lIrkg esa Xkksy dk vkSlr 4 gks X;kA crkb;s jfookj dks dqy fdrus Xkksy gq, \ 

gy & lkse0 ls 'kfu0 rd vkSlr Xksy =  3  

 6 fnuksa esa dqy Xkksy  3  6  = 18= ×  

 lks0 ls jfo0 rd Xkksy dk vkSlr   4=  
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vr% lkr fnuksa esa dqy Xkksy  7  4 = 28= ×  

lkrosa fnu ¼jfo0½ dks dqy Xkksy  28  -  18  = 10 = ¼v0½ 

mgkj.k 9 ;fn ckjEckjrk Kkr u gks & ;fn  

 205    fi  =  f  + ∑  

 722   +   5fi   =  fx∑  

 X  =   3.763  

nh gqbZ gks rks 1f  Kkr dhft,  

 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’krk �& 4 lgh ek/; dk fu/kkZj.k  

;fn ~  inksa ds lekUrj ek/; X Kkr fd;k vkSj ckn esa ;g irk pyk fd mlesa ,d 

;k nks ls vf/kd  ewY; Xkyr tksM+s Xk;s] rks lgh ewY; Kkr gksus dh fLFkfr esa ge fuEu 

izfØ;k viukrs gSa& 

(1) igys ge Xkyr ;ksx X XX(N)=∑ Kkr djrs gSa A 

(2) bl Xkyr ;ksx X∑  esa ls Xkyr inksa dks ?kVkdj lgh inksa dks tksM+ nsrs gSaA  

(3) ;gh ;ksx X∑ esa ~ dk HkkXk dj lgh X  ek/; izkIr gksrk gSA    

fo”ks”krk & 5 lkewfgd ek/;    

;fn fdlh lewg ds nks ;k nks ls vf/kd milewgksa ds lekUrj ek/; vkSj inksa dh la[;k 

Kkr gksrks lkewfgd ek/; dh X.kuk fuEu lw= }kjk dh tk ldrh 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”krk & 6 ;fn fdlh Js.kh ds lHkh ewY;ksa esa fuf”pr  vpj jkf’k tksM+ nh tk, ?kVk 

nh tk,] xq.kk dj nh tk, rks ml Js.kh ds lekUrj ek/; esa og vpj jkf”k Øe”k% tqM+ 

tkrh gS xqqq.kk gks tkrh gSA  

fo”ks’krk & 7 nks Jsf.k;ksa ds rRlaoknh ewY;ksa (corresponding values ) ds tksM+ksa vkSj 

vUrjksa dk lekUrj ek/; mu nksuksa Jsf.k;ksa ds lekUrj ek/; ds ;kX ;k vUrj ds cjkcj 

gksrk gSA 

lekUrj ek/; ds Xkq.k %  

,d vkn”kZ ek/; ds #i esa lekUrj ek/; dh fuEu fo’ks”krk,¡ ik;h tkrh gSa & ;g  

(1) lnSo fu”p;kRed gksrk gS  

(2) Xk.kuk djus esa ljy rFkk lkekU; gksrk gS 

(3) ;g lHkh ewY;ksa ij vk/kkfjr gksrk gS  

(4) nwljs ek/;ksa dh rqyuk esa izfrp;u ds izHkkoksa ls de izHkkfor gksrk gSA  

19.5.2.3 lekUrj ek/; dh lhek,¡ (Limitations)  

lekUrj ek/; nks"keqDr ugh gS bldh fuEu lhek,¡ gSa&  

(1) ;g pje ewY;ksa ls izHkkfor gksrk gS 

(2) bldk fujh{k.k vFkok fcUnqjs[kh; fu/kkZj.k lEHko ugh gSA  

(3) vuqikr] nj] izfr”kr dh Xk.kuk esa mi;qDr ugha gS 

(4) vlfer forj.k dh n”kk esa lekUrj ek/; forj.k dk mfpr izfrfuf/kRo ugha 

djrkA  

19.6 Hkkfjr lekUrj ek/;  

O;ogkfjd thou esa vusdksa ,slh fLFkfr;k¡ gksrh gSa ftuesa lHkh in leku egRo ds ugha 

gksrsA ,slh fLFkfr esa lekUrj ek/; fudkyrs le; ewY;ksa ds lkisf{kd egRo dks /;ku esa 

j[kuk vko”;d gksrk gS] bl izdkj fudkys tkus okys ek/; dks lekukUrj ek/; dgrs 

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 rks &  

 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 forj.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
= =

+ +

∑
∑

 

Hkkfjr ek/; (Weighted Mean) dh Xk.kuk izR;{k vkSj vizR;{k jhfr nksuks izdkj ls 

dh tk ldrh gSA 

mnkgj.k & 10 ysfdu bls izR;{k jhfr }kjk gh fudkyrs gSA nks fo|ky;ksa dk ijh{kkQy 

fn;k Xk;k gS] dkSu lk fo|ky; csgrj gS \  

izfr”kr ijh{kkQy  

 fo|ky;  A  fo|ky; B 

gkbZLdwy  70% (200  fo|kFkhZa )  80% (150 fo|kFkhZa) 

ch0,0 60% (150 fo|kFkhZa)  80% (50  fo|kFkhZa) 

gy % fo|ky; A dk Hkfjr ek/; & 

 1

200 70   +  150 60  +  100 80 31000
XW   =   =  = 68.9 

200 + 150 + 100 450

× × ×
 

Li"V gS fd ;gk¡ fo|kfFkZ;ksa dh la[;k dks Hkkj (W) rFkk izfr”kr ijh{kkQy dks in 

ewY; (X) ekuk Xk;k gS A  

fo|ky; B dk Hkkfjr lekukUrj ek/;  

 2

150 80   +  100 60  +  50 80 22000
XW   =   =  = 73.3 

 150 + 100  +  50 300

× × ×
 

vr% fo|ky; B dk ijh{kkQy csgrj gSA  

19.6.2 Loijh{k.k  

fuEu ij laf{kIr fVIif.k;k¡ fyf[k, &  

(a) lekUrj ek/; ds xqq.k  



प�रमाणा�मक 	व�धया ँ                                                                              MAEC104 

उ�तराखडं मु�त 
व�व
व�यालय����������������������������������������������������������������������������������४३८�

(b) pkfyZ;j dh 'kq)rk ijh{kk  

(c) Hkkfjr lekUrj ek/;  

(d) in fopyu jhfr  

(e) lekUrj ek/; dh lhek,¡ 

(f) ek/; ds lkekU; thou esa mi;ksx  

19.7  xqq.kksRrj ek/;  

19.7.1. ifjHkk"kk 

fdlh Js.kh ds ~  inksa ds~  inksa ds xqq.kuQy dks ~  ok¡  ewy (root )  gh mldk 

xqq.kksRrj ek/; gSA inksa dh la[;k ls gh ewy dk eku Kkr gksrk gSA vr% 2,3 la[;kvksa 

esa xq.kksRrj ek/; dh Xk.kuk vklkuh ls dh tk ldrh gS tSls & 

in  X,  Y→   

2G.M  X.Y→  

in  X,  Y,   Z→  

2G.M  X.Y.Z→  

tc nks ;k rhus ls vf/kd in gksrs gSa rks xqq.kksRrj 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.kksRrj ek/;  

G.M  =   Antilog  1/N f logX  ∑  tgk¡ N f= ∑  

mi;ksx → xqq.kksRrj ek/; dk iz;ksx izfr”kr o`f)&njksa tSls tula[;k o`f) nj] 

pØo`f) C;kt] ewY;ksa esa gksus okys izfr’kr ifjorZu vkfn dh vkSlr njsa Kkr djus ds 

fy;s gksrk gSA bldk lacaf/kr lw= fuEu gS&  

(i) ( )
~

~ 0P   = P 1 r+  
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(ii) ~
n

0

P
r  =  1

P


−


  tgk¡  

~P    =   fuf”pr  vof/k ds mijkUr ij ewY; dh jkf”k  

0P    =   vof/k ds vkjEHk esa pj ewY; dh jkf”k  

~    =    o"kksZa dh la[;k  

r    =    izfr bdkbZ ifjorZu dh nj  

bls pØo`f) C;kt lw= (Compound Interest Formula) dgrs gSaA  

mnkgj.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 izdkj lkewfgd xqq.kksRrj ek/; dh Xk.kuk dh tk ldrh gSa  

lkewfgd xqq.kksRrj ek/;  1 1 2 2

1 2

N logG   + N logG
  Antilog  

N N

 
=  + 

 

tgk¡ 1G    →   ,d HkkXk dk xqq.kksRrj ek/;   

    1N    →  ,d HkkXk ds inksa dh la[;k  

    2G    →   nwljs HkkXk dk xqq.kksRrj ek/;  
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    2N    →   nwljs HkkXk ds inksa dh la[;k  

19-7-4  Hkkfjr xqq.kksRrj ek/;  

;fn fofHkUu ewY;ksa dk lkisf{kd egRo vyx&vyx gks rks Hkkfjr lekUrj ek/; dh gh 

rj Hkkfjr xqq.kksRrj ek/; Kkr fd;k tk ldrk gSA  

Hkkfjr xqq.kksRrj ek/; 
( )logX.W

W.G.M = Antilog  
W

 
 
  

∑
∑

 

19-8 gjkREkd ek/;   

ifjHkk"kk &  

fdlh lead Js.kh ds inksa dh la[;k dks inksa ds O;qRØeksa (reciprocals) ds ;ksx ls 

HkkXk nsus ij tks ewY; izkIr gksrk gS mls ml Js.kh dk gjkRed ek/; dgrsa gSa &  

 

1 2 ~

N
H.M.

1 1 1
 + . . . . . . + 

x x x

=
+

 

    
N

  
1

x

=

∑
 

gjkRed ek/; dk O;kogkfjd mi;ksx lhfer gSA vkSlr Xkfr] pyu osXk rFkk izfr #i;s 

oLrq dh ek=k dk iz;ksx fd;k tkrk gSA dHkh&dHkh Hkkfjr gjkRed ek/; dh Xk.kuk Hkh 

djuh iM+rh gSA Hkkfjr gjkRed ek/; dk lw= fuEu gSA  

Hkkfjr gjkRed 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)  fdlh Js.kh ds XkSj _.kkRed ewY;ksa ds fy,  

    A.M.  G.M.   H.M≥ ≥  

    ;fn xSj _.kkRed ewY; cjkcj ugh gSa&  
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    A.M. > G.M. >  H.M  

    ;fn lHkh ewY; cjkcj gSa &  

    A.M.  G.M.   H.M≥ ≥  

    ikBdksa ls vuqjks/k gS fd mDr rF;ksa dk ijh{k.k Lo;a djsa&  

(ii) ;fn dsoy nks la[;k,¡ gksr rks &   

     2(G.M.)   =   A.M.    H.M.×  

     ;fn nks la[;k,¡ a 0>  rFkk b 0>  gksa rks ge tkurs gSa fd budk  

           
a+b

A.M.  = ,
2

 

           
2 2ab

H.M.  =   
1 1 a+b

a b

=

+
 

           G.M.  =  ab  

rFkk  

           
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 dqN ewY; /kukRed rFkk dqN _.kkRed gksrs gSa rks ,lh fLFkfr esa ge f}?kkrh; 

ek/; dh Xk.kuk djrs gSaA f}?kkrh; ek/; og ewY; gksrk gS tks fofHkUu ewY;ksa ds oXkksZa ds 

lekUrj ek/; dk oxZewy ysus ij izkIr gksrk gSA  

;fn Js.kh ds ewY; 1 2 3 ~x ,  x ,  x   . . . . . x  gksa rks  

f}?kkrh; ek/; 
2 2 2

1 2 ~X   + X   + .  . . . . .  +  X
Q.M.   =   

~
 

mnkgj.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)  

fdlh lead Js.kh esa e/;dk og ewY; gksrk gS tks iqjs Js.kh dks nks cjkcj HkkXkksa esa 

foHkkftr djrk gS] ftlesa Js.kh dks ?kVrs ls c<+rs Øe esa O;okfLFkr djrs gSa rks mldk 

e/; ewY;  e/;dk gksrk gS] ftls M;k Md  ls O;Dr djrsa gSaA  

uksV% ;gk¡ Js.kh dks ?kVrs ls c<+rs vFkok c<+rs ls ?kVrs Øe esa O;okfLFkr djuk 

vko”;d gSaA  

          e/;dk  
n 1

2

+ 
=  
 

ok¡ in dk eku  

;fn inksa dh la[;k le (even) gks rks 
n 1

2

+ 
 
 

ok¡ in n“keyo esa vkrk gS vr%  

4-5 ok¡ in dk eku  = pkSFkk in dk eku +  ik¡pos in dk eku / 2  

mnkgj.k X 7,   11,  12,  15.→  dk e/;dk 
4 1

2

+ 
 
 

 ok¡ in 2.5=  

vr% e/;dk 
11 12

11.5
2

+
= =  

mnkgj.k & fuEu Js.kh dk e/;dk ewY; Kkr dhft,A  
25,  13, 23, 40, 27, 25, 23, 24, 22, 30  
gy & 
Øe la0 
→ 

1 2 3 4 5 6 7 8 9 10 

in ewY; 
→ 

13 22 23 23 24 25 25 27 30 40 
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  e/;dk  
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  
fuEu fof/k }kjk Kkr dh tkrh gSa  

(1) igys lap;h vko`Rrh Kkr djrs gSaA  

(2) ( )N 1/ 2+ ogk¡ in fudkyrs gSaA  

(3) lap;h vko`fr ds ftl in esa ( )N 1/ 2+ ok¡ in 'kkfey gks mlh ds lkeus 

okys ewY; dks e/;dk eku dgrs gSA  
mnkgj.k fuEu Js.kh esa e/;dk ewY; Kkr dhft, A  

X → 0 1 2 3 4 5 6 7 8 

f → 1 9 26 59 72 52 29 7 1 

gy  

X → 0 1 2 3 4 5 6 7 8 

f → 1 9 26 59 72 52 29 7 1 

c.f → 1 10 36 95 167 219 248 255 256 
th

thN 1 256+1
M  item = 128.5  item 

2 2

+ 
= = 
 

 ;gk¡ 128.5 ok¡ lap;h vko`fRr 167 esa 

igyh ckj vk jgk gS] vr% e/;dk dk eku 4 gSaA  

19.11.3 vfofPNUu Js.kh esa e/;dk   
vfofPNUu Js.kh esa e/;dk dk in eku Kkr djus ds fy;s fuEu lw= dk iz;ksx djrs 
gSaA  

 
N

Md
2

= ok¡ in 

rFkk e/;dk dh Xk.kuk fuEu lw= }kjk djrs gSaA  

 1

N
C

2M L i
f

 
− 

= + × 
 
 

 

tgk¡ M  = e/;dk 
    1L   = e/;dk oxZ dh fupyh lhek  

     c  = e/;dk oxZ ds Bhd igys okyh lap;h vko`fRr 
     f   =  e/;dk oxZ dh vkof̀Rr  



प�रमाणा�मक 	व�धया ँ                                                                              MAEC104 

उ�तराखडं मु�त 
व�व
व�यालय����������������������������������������������������������������������������������४४४�

     i  =  e/;dk oxZ dk foLrkj ( )2 1L L−  

igys [kf.Mr] Js.kh ds leku gh lap;h vko`fRr Kkr djrs gS& 
N

2
}kjk e/;dk oxZ Kkr djrsa gSa&  

ftl lap;h vko`fRr esa izFke ckj 
N

2
 'kkfey gks mlh ds lkeus okyk oxZ e/;dk oxZ 

gksXkkA   
mnkgj.k fuEu forj.k ls e/;dk eku Kkr dhft,  
etnwjh ¼#0½ → 20-30 30-40 40-50 50-60 60-70 

Jfedksa dh 
la[;k  

→ 3 5 20 10 5 

 
gy → etnwjh Jfedksa dh 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 rFkk lacaf/kr lap;h ckjEckjrk 28 vr% 40-50 e/;dk oxZ 

vUrjky lw= dk iz;ksx djrs gq,%  

e/;dk ( )
10

 40 + 21.5 8  = 40+6.75=46.75
20

= −  

vr% etnwjh dh e/;dk =46.5 

19.11.4 Lej.kh; fcUnq%  

1. ;fn Js.kh dks lap;h vko`fRr forj.k ds #i esa izLrqr fd;k X;k gS rks bls igys 

lkekU; Js.kh cuk ysuk pkfg,A  

2.  ;fn oxZ vojks/kh Øe esa gS rks e/;dk dk lw= gksXkk& 
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          2

N
c

2
M L i

f

 
− 

 = − ×  

;gk¡  L  =  e/;dk oxZ dh Åijh lhek  

    C  =  lap;h vko`fRr e/;dk oxZ ls igys okys oxZ dh gksrh gSA  

mnkgj.k & fuEu forj.k dk e/;dk ewY; Kkr dhft, A  

 izkIrkad 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 uhps ls cukbZ  XkbZ gS] D;ksafd vojksgh oXkkZUrj ?kVrs Øe esa gS vr% 

ewy lw= dk iz;ksx djrs gq,  N/2 = 50 − l0 tks] 40 50−  oXkZ vUrjky 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 vUrjky c<+rs Øe dk gksrk tSls 70 ls vf/kd rks la”kksf/kr lw= dk iz;ksx 

fd;k tk,XkA  
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(3)  vleku oXkkZUrjksa dh fLFkfr esa e/;dk Kkr djus ds fy;s mUgsa ;Fkk lEHko 

leku oXkkZUrjksa esa cny ysuk pkfg,] Js.kh ds vf/kdre oxZ foLrkj ds vk/kkj 

ij iquZXkBu djuk pkfg,A  

(4)  izFke oxZ gh e/;dk oxZ gks rks c dk eku 'kwU; gksXkk] 'ks"k fØ;k,¡ ;Fkkor gksXhA  

(5)  [kqys oxZ vUrjky ls e/;dk izHkkfor ugha gksrh  

19.11.5 e/;dk dh fo’ks”krk,¡&  

xq.k  

(1) bldh Xk.kuk ljy gksrh gSA 

(2) pje ewY;ksa ls ;g izHkkfor ugha gksrhA  

(3) u, inksa ls e/;dk ij izHkko U;wure gksrk gSA  

(4) bldk fcUnqjs[kh; fu#i.k Hkh lEHko gS& lap;h vko`fRr oØ (Ogive 

Curve) }kjk e/;dk dk fu/kkZj.k dj ldrs gSaA  

(5) e/;dk oxZ dh tkudkjh ls gh e/;dk dh Xk.kuk dh tk ldrh gSA   

nks"k& 

(1)  ;g chtXf.krh; foospu ds fy;s vuqi;qDr gS&  

(2)  lhekUr ewY;ksa dks Hkkj nsus esa ;g vuqi;qDr gS 

(3)  vfofPNUu Js.kh esa e/;dk dk lw= bl ekU;rk ij vk/kkfjr gS fd izR;sd ocZ esa 

vko`fRr;k¡ leku #i ls forfjr gSaA ysfdu ;g vO;ogkfjd gSA  

19.11.7 foHkktu ewY; &  

e/;dk iwjs forj.k dks nks leku HkkXksa esa foHkkftr djrh gS] ijUrq e/;dk ds fl)kUr 

ij iwjs forj.k pkj] nl ;k lkS HkkXksa esa ck¡Vk tk ldrk gS ;g fuEu gS&  

                  [kf.Mr Js.kh              vfofPNUu Js.kh  

(a) prqFkZd     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 dk eku 

   ¼10 fgLls½ 2

2(N+1)
  D       ;

10
− →               

2N

10
 ok¡ in dk eku  

(c)  'kred     1

N+1
  P         ;

100
→ →             

N

100
  ok¡ in dk eku 

   ¼100 fgLls½ 80

80(N+1)
   P       ;

100
→               

80N

100
 ok¡ in dk eku  

'ks"k Xk.kuk fØ;k ,oa lw= e/;dk dk gh gksrk gSA  

19.12  cgqyd   

19.12.1 ifjHkk"kk % og ewY; gS tks Js.kh esa lcls vf/kd ckj vkrk gks ;k ftldh 

vko`fRr lcls vf/kd gksA ;g ewY;ksa ds vf/kdre ladsnz.k dk fcUnq dgykrk gSA  

19.12.2 O;fDrXkr Js.kh esa cgqyd  

mnkgj.k  

X → 46 47 48 49 50 51 52 

f → 2 4 11 23 10 3 2 

gy → ;gk¡ vko`fRr;k¡ fu;fer gS vr% vf/kdre vkof̀Rr (23) ds leku okyk ewY; 

vFkkZr~ 49 cgqyd gS  

19.12.3 [kf.Mr Js.kh esa cgqyd & 

lewgu jhfr }kjk & fujh{k.k }kjk ge cgqyd dk fu/kkZj.k djrs gSa tc vko`fRr;k¡ 

fu;fer gksa] ijUrq tc vko`fRr;k¡ vfu;fer gksa rFkk vf/kdre vko`fRr dsUæ esa u gksdj 

vUr@vkjEHk esa gks rks lewgu jhfr viuk;h tkrh gSA  

blesa 6 LrEHk cuk;s tkrs gSa ftuesa   

izFke LrEHk → vko`fRr;k¡ gksrh gSaA  

f}rh; LrEHk → vkjEHk ls nks&nks vko`fRr;ksa dks tksM+ fy;k tkrk gSA  

rr̀h; LrEHk → LrEHk 1 dh igyh vko`fRr NksM+dj nks&nks vko`fRr;ksa dk tksM+ gksrk gSA  

prqFkZ LrEHk → LrEHk 1 dh rhu rhu vko`fRr;ksa dks tksM+ gksrk gSA  
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iape LrEHk → LrEHk 1 dh igyh vko`fRr NksM+dj rhu&rhu vko`fRr;ksa dks tksM+ gksrk 

gSA  

"k"Be LrEHk → LrEHk 1 dh igyh vko`fRr NksM+dj rhu&rhu dk tksM+ gksrk gSA 

19.12.4 vfofPNUu Js.kh esa cgqyd &   

1 0
1

1 0 2

f f
Z = L i

2f f f

−
+ ×

− −
 

tgk¡  Z  =  cgqyd  

      1L   = cgqyd oxZ dh U;wure oxZ  

      0f   = cgqyd oxZ ls igys dh vko`fRr  

      2f  =  cgqyd oxZ ds ckn dh vko`fRr  

      1f   =  cgqyd oxZ dh vko`fRr  

      i  =   oxZ foLrkj  

bl lw= dh ;g ekU;rk gS] fd cgqyd dk ewY; cgqyd oxZ ds lehi ds oXkksZa dh 

vko`fRr;ksa ls izHkkfor gksrk gSA bls fuEu mnkgj.k ls Li"V fd;k tk ldrk gS&  

mnkgj.k & fuEu fooj.k dk cgqyd Kkr dhft,&  

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 ds 6 ok¡ dk eku lokZf/kd ckj vk;k gS vr% cgqyd dk eku 6 gksXkk A  

19.12.5 cgqyd dh Xk.kuk esa egRoiw.kZ rF;&  

1.;fn oXkkZUrj lekos”kh gS] rks bls viothZ esa cny nsuk pkfg,A  

2.;fn oXkkZUrj vojksgh Øe esa gks rks cgqyd dh Xk.kuk Åijh lhek ls djuh pkfg, A  

  1 2
2

0 2

f f
Z  = L i

2f f f

 −
− 

− − 
 

19.12.6 lekUrj ek/; vkSj e/;dk }kjk cgqyd dh X.kuk  

 cgqyd  3 = e/;dk   2−  ek/;  

19.12.7 cgqyd fo’ks”krk,¡  &  

  Xkq.k  

(1) ;g ljy ,oa yksdfiz; gS  

(2) fujh{k.k ek= ls fu/kkZj.k lEHko  

(3) pje ewY;ksa dk U;wure izHkko    

(4) fooj.k dk izfr#ih ewY; gksrk gS  

(5) loksZRre izfrfuf/k  

nks"k  

 (1) ;g cgqr vfuf”pr  ,oa vLi"V gS  

 (2)  pje ewY;ksa dk egRo ugh  

 (3)  inksa dh la[;k de gks rks lkFkZd ugh 

 (4)  oxZ foLrkj esa ifjorZu ls ewY; ifjorZu  

ek/; ds pquko  
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  (1)  mn~ns”; ftlds fy;s ek/; dk mi;ksx djuk gS  

  (2)  ledks dh izd`fr ,oa fo’ks"krk,¡ rFkk ek/; dk dk;Z  

19.13 mi;ksx  

19.13.1 lekUrj ek/;  

→ bldk iz;ksx lkoZHkkSfed gksrk gS 

→ vkn”kZ ek/;  

19.13.2 xqq.kksRrj ek/;  

→ lkis{k ifjorZu tSls tula[;k o`f)] vuqikr] pØokr njksa ds v/;;u esa lgk;d  

19.13.3 gjkRed ek/; &  

→ dky Js.kh ds v/;;u esa fo’ks”k egRo gS  

→ Xkfr] ek=k ds #i esa iznRr Hkko esa mi;ksxh  

19.13.4 e/;dk  

→ Xkq.kkRed leadks dk v/;;u esa lgk;d  

19.13.5 cgqyd  

→viw.kZ leadks esa X.kuk laHkoA izfr O;fDr mRiknu] twrksa ds ekWMy lkbt esa ;g 

mi;ksxh gSSA  

ek/; dh lhek,¡&  

fofHkUu ek/; dsoy dsUæh; izo`fRr dks ekirs gSa] leadks dh izo`fRr ds ?kVrs c<+us dh 

tkudkjh laHko ugh gksrhA ek/; fo"kerk dh eki ugh dj ldrs vr% fo"kerk dk 

v/;;u fooj.k esa vko”;d gksrk gSA  

19.13.6 lkaf[;dh; ek/; dqN fo}kuksa dk er&  

⇒  ^^ek/;] leadksa ds foLrkj ds vUrXZr fLFkj ,slk ewY; gS ftldk iz;ksx Js.kh ds 

lHkh ewY;ksa dk izfrfuf/kRo djus ds fy;s fd;k tkrk gSA leadekyk ds foLrkj ds e/; 

es fLFkr gksus ds dkj.k ek/; dks dsUæh; ewY; dk eki Hkh dgk tkrk gSA ** 

 Croxton and Cowden  

⇒ ^^ ek/; os lkaf[;dh; vpj gSa tks gesa lEiw.kZ dh lkFkZdrk dk ,d gh iz;kl esa 

le>us dh ;ksx;rk iznku djrs gSaA**A.L. Bowley  
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19-14   lkjka”k  

⇒  fofHkUu ek/;&  

;gk¡ ge fofHkUu ek/;ksa ds lw= ,d LFkku ij izLrqr djsxsasa] rFkk fofHkUu ek/;ksa ds 

fo’ks”krkvksa rFkk mi;ksfXrk ds fy;s ikBd bdkbZ ls voyksdu djsa & 

 O;fDrXkr Js.kh  [kf.Mr Js.kh  vfofPNUu Js.kh  

1- lekUrj 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/;dk 
th

n+1
M  =  Size of  item 

2

 
 
 

 }kjk e/;dk oxZ A  

   1

N
C

2
M L i

f

 
− 

 = + ×  

3- cgqyd  

lcls vf/kd ckj  

vkus okyk ewY;  

fujh{k.k vFkok  

lewgt }kjk vf/kdre  

vko`fRr dk ewY;  

cgqyd oxZ dk  

fu/kkZj.k  

    1 0
1

1 0 2

f  - f
Z     L   i

2f  - f  - f
= + ×  

    Z   =    3M - 2X  

4- xq.kksRrj 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- gjkRed ek/;  

 
( )hec. x Rec. x.f

H.M.  =  Rec.   H.M. =  Rec. 
~ f

   ∈
  
    

∑
∑

 

 
( )Rec. x.f

H.M.  =  Rec. 
f

 ∈
 
  ∑

 

6- Hkkfjr lekUrj ek/;     Hkkfjr Xq.kksRrj ek/;  

 w

XW
X   =  

W

∑
∑

   

 
( )logX.W

W.G.M  =  Antilog 
W

 
 
  

∑
∑

 

7- Hkkfjr gjkRed 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- pØo`f) C;kt dk 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 %

¼1½ fuEufyf[kr esa ls dkSu fLFkfr lEcU/kh ek/; gSa\ 

  (i) e/;dk    (ii) lekUrj ek/;  

 (iii) Xkq.kksRRkj ek/;  (iv) dksbZ Hkh ugha 

¼2½ fUkEu esa ls dkSu 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+
 

¼3½ cgqyd Kkr djus dh fof/k;ksa esa ls ,d gS & 

         (i) Z = 3M + 2X
uuur

             (ii) Z = 2M � 3X
uuur

  (iii) Z = 3M � 2X
uuur

              (iv) Z = 3M � 3X
uuur

¼4½ fuEu ls dkSu lcls vfuf”pr ek/; gS\ 

 (i) cgqyd   (ii) e/;dk 

 (iii) Xkq.kksÙkj ek/;      (iv) gjkRed ek/; 

¼5½ fuEu esa ls dkSu 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 % 

¼1½ lekUrj ek/; ls fofHkUu ewY;ksa ds fopyuksa dk chtXf.krh; ;ksx “kwU; gksrk gSA 

¼2½ cgqyd dk chtXf.krh; foospu lEHko gSA 

¼3½ ,d vkn”kZ ek/; ij izfrp;u ds ifjorZuksa dk izHkko vf/kdre gksuk pkfg,A 

¼4½ e/;dk pje ewY;ksa }kjk izHkkfor gksrh gSA 

¼5½ cgqyd dk fcUnqjsf[k; fu/kkZj.k lEHko gSA 

¼6½ ,d vko`fÙk caVu ds eq[; fo”ks’krkvksa dks Li’V djus esa ek/; vdsys gh l{ke gSA 

mRrj % 1-(T) 2-(F)  3-(F)  4-(F)  5-(T)  6-(F)

Part-2 

iz0 1- dsUæh; izo`fRr dh eki ls vki D;k le>rs gSa\ ,d vPNs ek/; dh fo”ks’krk,¡ 

D;k gSa\ fdl ek/; dks vki vkn”kZ ek/; ekusaXks vkSj D;ksa \  
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iz0 2- fofHkUu izdkj ds ek/;ksa dk o.kZu dhft, vkSj mudh lkisf{kd fo”ks"krkvksa dh  

      O;k[;k dhft,A  

iz0 3- fofHkUu ek/;ksa ds mi;ksxksa dh ppkZ dhft,A  

iz0 4- fuEufyf[kr ij laf{kIr fVIif.k;k¡ dhft, &  

(a) lekUrj ek/; ds chtXf.krh; Xq.k  

(b) lkewfgd lekUrj ek/;  

(c) Hkkfjr lekUrj ek/;  

(d) pkfyZ;j 'kq)rk ijh{kk 

(e) py ek/; ,oa izXkeh ek/;  

(f) foHkktu ewY;  

(g) in&fopyu jhfr  

(h) ek/;ksa dh lhek,¡ 

iz0 5-  ;fn fdlh lead Js.kh ds lHkh inksa dk ewy cjkcj gks rks fl) dhft, fd &  

  X  =   G.M.  =  H.M  

iz0 6- fuEu Js.kh esa lekUrj ek/; e/;dk vkSj cgqyd Kkr dhft, &  

(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 → fuEu lkj.kh ls ek/;] ek/;dk vkSj cgqyd Kkr dhft, 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 )  

mRrjX  =  56.33,    M  =  54.63,    Z  =  50.67 

iz0 8-50 inksa dk vkSlr 169 gSA ckn esa Kkr gqvk fd ,d in 143 dks 134 i<+ fd;k 

Xk;k Fkk] lgh ek/; Kkr dhft,A  

m0 & 8. [169.08]  

iz0 9 nksuks dEifu;ksa ds etnwjksa dh vkSlr etnwjh Kkr dhft,A  
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  Factory A Factory B 

etnwj - 250 200 

vkSlr etnwjh  - Rs 2.0 Rs 2.50 

 

iz0 10.  fuEufyf[kr leadksa ls ek/;] e/;dk rFkk cgqyd Kkr dhft,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 

 

mRrj  [ X   =  15.45,   M  =  15.83,    Z  =  16.60]→  

iz0-11- fuEufyf[kr leadks ls Hkkfjr lekUrj ek/; dh Xk.kuk dhft,A  

 Article  Quantity Cousemed Price per Kg  

A 100 2 

B 20 10 

C 40 5 

D 50 1 

F 30 8 

mRrj   [3.56]→  

iz0. 12.  20 dqUVy xsgw¡w 300 #0 izfr dqUVy gS vkSj 25 dqUVy 350 #0 izfr dqUVy 

dh nj ls [kjhnk Xk;kA xsgw¡ dh izfr dqUVy vkSlr dher D;k gSA   

iz0-  12  fuEu dk xq.kksRrj ek/; Kkr dhft, &  
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       70, 100,  500,  75,   8,  250,  8,  42.   

m0- 12 → [ ]G.M.  =  45.27  

iz0- 13 fuEu leadks ls e/;dk vkSj prqFkZd Kkr dhft,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 fuEu leadksa ls e/;dk vkSj cgqyd Kkr dhft,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 nks ewY; crkb;s ftudk lekUrj ek/; 10 vkSj xq.kksRrj ek/; gjkRed ek/; 

D;k gksXkk\  

m0- 15   [16,  4      H.M.  =   6.8]→  

19-16 lanHkZ xzzUFk 

� lqnkek flag] vks0ih0 flag] okbZ0 ds0 flag (2002) & vFkZ”kkL= h; Xf.kr ,oa 

izkjfEHkd lkaf[;dh & jk/kk ifCyds”kUl] ubZ fnYyhA 

� J.K. Sharma (2008) � Business Statistics, Dorling Kinderseley 

(India) Pvt. Ltd. (Pearson Education), Delhi. 

� ,l0,u0 yky] ,y0ds0 prqosZnh (2010) & ifjek.kkRed fo”ys"k.k] f”ko 

ifCyf”kaXk gkml] bykgkcknA 
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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  

dsUæh; izo`fRr dh eki] fdlh Js.kh ds y{k.kksa dks lkjka’k&:i esa ,d la[;k esa O;Dr 

djrk gS] ijUrq fofHkUu inksa ds vkilh vUrj ;k fofHkUu inksa ds dsUæh; ewY; ls vUrj 

dks dsUæh; izo`fRr dh eki O;Dr ugha dj ldrh leadekyk dh cukoV dk irk ek/; 

}kjk ugha py ikrkA  

ek/; dh 'kfDr’kkyh eki cukus ds fy;s ge leFkZd eki Kkr djrsa gSa] tks Js.kh esa 

fopj.k dh eki djrk gS] bls Js.kh esa fopj.k dh eki djrk gS] bls vifdj.k  dgrsa 

gSaA  

→dsUæh; izo`fRr dh eki dks izFke Øe dk ek/; dgrsa gSaA  

→vifdj.k dh eki dks f}rh; Øe dk ek/; dgrs gSaA  

vifdj.k dh eki okLro esa ml Js.kh esa laXrrk ;k le:irk ds vHkko dh lhekvksa dks 

;k ifjek.k dks ekirk gSA ;fn inksa esa vUrj vf/kd gksXk rks vifdj.k dk eku Hkh 

vf/kd gksXkkA vifdj.k dh eki dh ogh fo”ks’krk,¡ gS tks vkn”kZ ek/; dh gksrh gSaA 

20-2 mn~ns”;  

izLrqr bdkbZ dk v/;;u djus ds i’pkr ikBd] fuEu ij tkudkjh izkIr dj ldsaxsa&  

• vifdj.k dh fofHkUu eki  

• vifdj.k dh fofHkUu ekiksa dh fo’ks”krk,¡  

• vkdyu dh jhfr ,oa mi;ksx  

ikBdksa ls vuqjks/k gS fd gy mnkgj.kksa }kjk vH;kl iz“u Lo;a gy dj Kku dk 

Loijh{k.k djsaA  

20-3 fujis{k ,oa lkis{k vifdj.k  

fujis{k vifdj.k & tc vifdj.k dh eki dks ewy bdkb;ksa esa gh O;Dr fd;k tk,A  

lkis{k vifdj.k & tc mifdj.k eki dks vuqikr ;k izfr’kr esa O;Dr fd;k tkrk gSA 

;g fofHkUu izo`fRr ds leadksa dh rqyuk djus esa vf/kd mi;ksxh gSA  

nks Jsf.k;ksa dh rqyuk esa fujis{k vifdj.k ugha iz;qDr fd;k tkrk] rqyuk ds fy;s lnSo 

lkis{k vifdj.k dk iz;ksx fd;k tkrk gSA  

 



प�रमाणा�मक 	व�धया ँ                                                                              MAEC104 

उ�तराखडं मु�त 
व�व
व�यालय����������������������������������������������������������������������������������४५९�

20-4 vifdj.k dh eki ,oa jhfr  

(1) foLrkj  Range   

(2) vUrj & prqFkZd foLrkj  (Interquartile 

Range  

 
lhek jhfr  

(3) 'kred foLrkj  (Percentile 

Range) 

(4) prqFkZd fopyu  (Quartile 

deviation) 

 
fopyu  
ek/; jhfr (5) ek/; fopyu (Mean 

deviation) 

(6) izeki fopyu (Standard 

deviation) 

(7) ykjsat oØ (Lorenz Curve)  fcUnq js[kh;  
jhfr  

 ge ,d&,d dj lHkh ekiksa dh X.kuk jhfr dh ppkZ mnkgj.kksa lfgr djsxsasaA  

20-5 foLrkj  

fdlh Js.kh ds vf/kdre vkSj U;wure ewY;ksa ds vUrj dks foLrkj (Range) dgrs gSaA 

;g ml lhek dks O;Dr djrk gSA ftuds] e/; ewY;ksa dk vfLrRo gksrk gSA foLrkj dks 

R ls O;Dr djrs gSaA rFkk bldk lw= fuEu gS & 

 max minR X X= −   ;k     R =  L � S 

oXkhZdr̀ Js.kh esa foLrkj dh eku 

R = mPpoxZ dh Åijh lhek L& fuEu oXkhZ dh fupyh lhek 

;g vifdj.k dk fujis{k eki gS] lkis{k foLrkj ;k foLrkj xqq.kkad   ds fy, fuEu lw= 

dk iz;ksx djuk gksrk gS 

 foLrkj xqq.kkad   (Coefficient of Range) 
L S

L S

−
=

+
  

mnkgj.k � 1 fuEu Js.kh dh lkis{k ,oa fujis{k eki Kkr dhft, 

oXkkZUrj 5-10 10-15 15-20 20-25 25-30 

vko`fÙk 2 5 12 8 3 
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gy -1  ;gk¡ mPpre oXkkZUrj = 25-30 ftldh mPpre lhek 30 gS 

 U;wure oXkkZUrj        =  5 � 10 ftldh U;wure lhek 5 gS 

 fujis{k foLrkj        =   L � S = 30 � 5 =  25 (Ans) 

 lkis{k foLrkj@foLrkj Xq.kad 
L S 30 5 25 5

L S 30 5 35 7

− −
= = = =

+ +
 (Ans) 

uksV% ;fn oXkkZUrj dk Lo:i lekos”kh gks rks foLrkj dh Xk.kuk djrs le; mls viothZ 

(Exclusive) esa cny ysuk pkfg,A 

20-5-1   foLrkj ds xqq.k ,oa mi;ksx 

 xq.k - ;g gS& 

(i) ljyrk ls ekfir fd;k tk ldrk gSA 

(ii) le; dh cpr 

(iii) m|ksXksa esa Xkq.k fu;a=.k] fofue; njksa esa ifjorZu 'khryrk dh eki ;k ekSle 

Hkfo";ok.kh esa iz;qDrA 

nks"k (Demerits) 

(i) foLrkj dsoy pje ewY;ksa ij vk/kkfjr gksrk gSA ;g pje ewY;ksa ds chp ds 

ewY; dh tkudkjh ugha nsrk gSA 

(ii) blesa fLFkjrk ugha gksrh] pje ewY; ds ,d in esa vUrj gksus ls foLrkj 

izHkkfor gks tkrk gSA 

(iii) vko`fÙk caVuksa ds fy;s foLrkj mi;qDr ugha gSA 

(iv) chtXkf.krh; foospuk ds n`f"Vdks.k ls foLrkj vuqi;qDr gSA 

20-6  vUrj prqFkZd foLrkj   

foLrkj (Range) vkadM+ksa esa fopj.k’khyrk dh ,d egRoiw.kZ eki izLrqr djrk gS] ijUrq 

bl eki dk izeq[k nks"k ;g gS fd ;g pje ekuksa ds }kjk vR;f/kd izHkkfor gksrk gSA 

pje ekuksa ds izHkko dks fujLr djus ds fy;s ge ,d vU; fof/k viukrs gSa] ftlls ge 

v)Z vUrj&prqFkZd foLrkj dgrs gSaA bl fof/k ds vUrXZr ge r`rh; ,oa izFke prqFkZdksa 

ds vk/ks vUrj dks vk¡dM+ksa dh fopj.k’khyrk dh eki ds :i esa Lohdkj djrs gSa & bl 

eki dks bl izdkj ifjHkkf"kr fd;k tkrk gS & 
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3 1Q Q
Q

2

−
=  

;|fi bl fof/k ds vUrXZr pje ekuksa dk izHkko fujLr gks tkrk gS] ijUrq foLrkj dh 

Hkk¡fr ;g Hkh vk¡dM+ksa ds lHkh ekuksa ij vk/kkfjr ugha gSA iw.kZr;k lefer vk¡dM+ksa 

(Perfectly Symmetric data) esa ekf/;dk dk eku r`rh; prqFkZd (Q3) rFkk izFke 

prqFkZd (Q1) ds Bhd chp esa fLFkr gksrk gSA vr% ,slh fLFkfr esa  

    Q3  =  Md  + Q 

    Q1  =  Md + Q 

vU; 'kCnksa esa iw.kZr;k lefer forj.k esa Q3 rFkk Q1 ekf/;dk ls prqFkZd fopyu dh 

nwjh ij fLFkr gksaXsA ijUrq vlefer forj.kksa (Nonsymmetrical distribution) esa 

Q3 rFkk Q1 ekf/;dk ls prqFkZd fopyu] nwjh ij fLFkr ugha gksrsA ;g fLFkfr cgqr 

lkjs vkfFkZd vk¡dM+ksa esa n`f"VXkspj gksrh gS & tks fd ewyr% vlekfer gksrs gSa & tSls 

vk; dk forj.k] Hkw&tyksa dk forj.k vFkok ifjlEifÙk;ksa dk forj.kA 

20-7 'kred foLrkj (Percentile range)  

dHkh&dHkh vifdj.k Kkr djus ds fy, 'kred foLrkj dk Hkh iz;ksx fd;k tkrk gSA 

'kred foLrkj 90P  rFkk 10P  ds vUrj dks O;Dr djrk gSA  

vifdj.k dh ;g jhfr foLrkj (Range) rFkk I.R. (Inter � Quartile Range ) ls 

vis{kkdr̀ csgrj gSA D;ksafd ,d rjQ rks ;g pje ewY;ksa ls izHkkfor ugha gksrh vkSj 

nwljh rjQ Js.kh ds e/; ds 80 izfr”kr ewY;ksa ij vk/kkfjr gSA bl jhfr ds nks"k Hkh 

foLrkj rFkk vUrj prqFkZd foLrkj ds nks"kksa tSls gh gSaA  

20-8 prqFkZd fopyu (Quartile Deviation)  

;g fopyu ,d izdkj dk foLrkj gS tks prqFkZdksa ij vk/kkfjr gSA geus ns[kk gS fd 

vUrj prqFkZd foLrkj mPp prqFkZd (Q3) vkSj fuEu prqFkZd 1(Q ) ij fuHkZj gksrk gSA  

 3 1I. R.   =  Q  - Q  

;fn ge I.R.  dks nks ls HkkXk ns nsa rks gesa prqFkZd fopyu (Q.D.)  izkIr gksrk gSA  
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3 1Q  - Q
Q.D =

2
 

20-8-1 prqFkZd fopyu  

;g vifdj.k dk fujis{k eki gSA fofHkUu Jsf.k;ksa esa prqFkZd fopyu dh rqyuk djus ds 

fy, ge lkis{k eki Kkr djrs gSa vkSj bls prqFkZd fopyu xqq.kkad   dgrs gSaA  

 prqFkZd fopyu Xkq.kkad    3 1

3 1

Q   -  Q
   

Q   +  Q
=  

uksV% ge tkurs gSa fd e/;dk iwjh Jsf.k dks nks cjkcj HkkXkksa esa ckaVrh gSA ,d lefHkr 

fooj.k eas&  

 3 1Q  -  M = M - Q  

;k  1 32M  =  Q   +  Q  

 1 3Q  + Q
M  =   

2
 

bl izdkj  

 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 izdkj ge ;g fu"d"kZ fudky ldrs gSa fd ,d lefHkr forj.k esa M  Q.D±  

lead Js.kh ds 50% ewY;ksa dks O;Dr djrk gSA  

dqN fo}kuksa dk er gS fd prqFkZd fopyu okLro esa ,d fLFkfr ek/; (Positional 

average) gS vkSj ;g ek/; ls inksa ds fo[kjko dks ugha ekirkA bls vifdj.k dh eki 

ds ctk; foHkktu & eki (Measure of partition) dguk Js"B gSA  

prqFkZd fopyu dks v/kzZ vUrj & prqFkZd foLrkj (Semi inter quartile range) Hkh 

dgrs gSaA  
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20-8-2 prqFkZd fopyu ds Xkq.k (Merits of Q.D.)  

prqFkZd fopyu foLrkj ds dqN nks"kksa ds nwj djrk gSA blds eq[; Xq.k fuEu gSa&  

(1) bldh Xk.kuk rFkk bls le>uk nksuksa ljy gSA  

(2) ;g Js.kh ds egRoiw.kZ HkkXk ¼e/; ds 50 %½ ij fopkj djrk gSA  

(3) ;g pje ewY;ksa (Extreme values ) ls izHkkfor ugha gksrk A  

(4) ;g [kqys fljs okys oXkZUrjksa esa Hkh vifdj.k dh eki dj ldrk gSA  

20-8-3 prqFkZd fopyu ds nks"k (Demerits of Q.D.)  

;g Js.kh ds lHkh ewY;ksa ij vk/kkfjr ugha gSA  

;g izfrp;u ds ifjorZuksa ls cgqr izHkkfor gksrk gSA  

glesa chtXf.krh; foospu dk vHkko gSA  

;g vifdj.k dk Bhd&Bkd eki ugha djrk dsoy lfUudV eki (Approximate 

measure) djrk gSA okLro esa ;g lhek jhfr (method of limit) }kjk vifdj.k & 

eki ds nks"kksa ls eqDr gks Hkh ugha ldrkA  

fofPNUu Js.kh esa prqFkZd fopyu %  

mnkgj.k 1 & fn;s Xk;s lead esa prqFkZd fopyu Kkr dhft, A  

pj ewY;  (X) : 6 7 8 9 10 11 12 

vko`fRr (f) : 3 6 9 13 8 5 4 

gy&  

(1) izLrqr mnkgj.k esa ,d fofPNUu vko`fRr fooj.k iznf”kZr gSA fofPNUu vko`fRr 

fooj.k ds prqFkZd Kkr djus ds iwoZ] lap;h] vko`fRr;ksa dks Kkr fd;s tkrk gSA ;g 

izfØ;k fuEu lkj.kh esa iznf”kZr gSA  

X f cf 
6 3 3 
7 6 9 
8 9 18 
9 13 31 
10 8 39 
11 5 44 
12 4 48 
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 1Q  = forj.k ds 
N 1

4

+ 
 
 

oka in dk eku  

    = forj.k ds 
48 1

4

+ 
 
 

 osa in dk eku  

    = forj.k ds 
49

4

 
 
 

 osa in dk eku  

    = 12-25 osa in dk eku   8 =  

 3Q   = forj.k ds 
3N 1

4

+ 
 
 

 osa in dk eku  

    =  forj.k ds 
( )3 48 1

4

+ 
 
 

 osa in dk eku  

    =  forj.k ds 
3 49

4

×
 os in dk eku  

    
147

  
4

=  ok¡ eku   36.75=  ok¡ eku   10 =  

  Q.D  3 1Q  - Q
   

2
=  

   
10 - 8 2

Q.D  =    =    = 1
2 2

 

prqFkZd fopyu xq.kkad    3 1

3 1

Q  - Q
  

Q   +  Q
=  

   
10 - 8 2

    =    = 0.11
10 + 8 18

=  

vfofPNUu Js.kh esa prqFkZd fopyu %  

mnkgj.k 2 & uhps fn;s Xk;s lead esa prqFkZd fopyu ,oa prqFkZd fopyu Xqq.kkad   Kkr 

dhft,\  

oXkkZUrj  10-20 20-30 30-40 40-50 50-60 60-70 70-80 

vko`fRr 5 10 10 25 25 15 10 

lap;h  5 15 25 50 75 90 100 
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vko`fRr 5 15 25 50 75 90 100 

 

1Q   =  forj.k ds 
N

4

 
 
 

 osa in dk eku  

   =  forj.k ds 
100

4

 
 
 

 osa in dk eku  

   =  25 ok¡ in  

25 ok¡ in oXkZUrj (30-40) esa fufgr 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 dk eku 

         =  forj.k ds 
3(100)

4
 osa in dk eku 

         =    75 ok¡ in 

75 ok¡ in oXkkZUrj (50-60) esa fufgr 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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prqFkZd fopyu  3 1Q Q 60 40 20
(Q.D.) 10

2 2 2

− −
= = = =  

prqFkZd 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”khyrk dh vc rd pfpZr ekiksa & foLrkj rFkk prqFkZd fopyu] vFkok bu ij 

vk/kkfjr Xqq.kkad  ksa dk izeq[k nks"k ;g Fkk fd lead ds dsoy nks ewY;ksa ij gh vk/kkfjr 

FksA ;g lead ds vU; ewY;ksa dh mis{kk djrs gSaA fopj.k’khyrk dh vkn”kZ eki lead ds 

lHkh ewY;ksa ij vk/kkfjr gksuh pkfg;sA bl izdkj dh ,d eki gS ek/; fopyu (Mean 

Deviation)A ^ek/; fopyu*] fopyuksa (deviations) ds vkSlr dks O;Dr djrk gSA 

bu fopyuksa dh X.kuk lead ds fdlh dsUnzh; eku ¼ek/;] ef/;dk vFkok cgqyd½ ls 

dh tkrh gSA lkekU; rkSj ij ek/; fopyu dh Xk.kuk ds fy;s iz;qDr fopyuksa dh 

Xk.kuk ge leadksa ds ek/; (Mean) ls gh O;Dr djrs gSaA  

ek/; fopyu dh Xk.kuk dh izfØ;k esa bl izdkj loZizFke ge leadksa ds ewY;ksa dk ek/; 

ls fopyu Kkr djrs gSa & vFkkZr~ izR;sd lead ewY; esa ls ek/; ds eku dks ?kVkrs gSaA 

rRi’pkr~ fopyuksa ds fpUgksa (signs) dh mis{kk djjrs gq, ge fopyuksa dk vkSlr Kkr 

djrs gSaA fopyuksa ds chtXf.krh; fpUgksa (Algebraic signs) dh mis{kk djus dk 

dkj.k ;g gSa fd ek/; ls fopyuksa dk ;ksx lnSo 'kwU; ds ckjcj gksrk gS & D;ksafd 

fopyuksa ds ;ksx dh izfØ;k esa /kukRed rFkk _.kkRed fopyu ,d nwljs dks iw.kZr;k 

fujLr dj nsrs gSaA  

pjjkf”k ds ewY;ksa dk ek/; X X= −  ls fopyu  

vc ge fopyuksa ds chtXf.kfr; fpUgksa dh mis{kk djjrs gq,] buds fujis{k ekuksa 

(Absolute values) vFkok ifjek.kksa dks Kkr djrs gSaA fopyuksa ds fujis{k ekuksa dks 

nks [kM+h ydhjksa �||�  ds chp j[kdj O;Dr fd;k tkrk gS] vFkkZr~ 

fopyuksa ds fujis{k eku X X= −  vc X X−  fdlh jkf”k ds ifjeku vFkok fujis{k 

eku dks O;Dr djrk gS rFkk bls ge Mod. of X X−  i<+rs gSaA 
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 ek/; fopyu =  fopyuksa dk ;ksx @ fopyuksa dh la[;k 
X X

N

Σ −
=  

 tgk¡ X XΣ −  =  fujis{k fopyuksa dk ;ksx 

  N     =  vk¡dM+ksa dh la[;kA 

;fn fopyuksa dks "X"  ds }kjk iznf”kZr fd;k tk;s tgk¡ dX X X= −  gks rks  

  
dX

MD
N

Σ
=  

oXkhZdr̀ vk¡dM+ksa ds vkd`fr forj.k ds fy;s ek/; fopyu dk lw= fuEu izdkj gksXk & 

 
f . d X

MD
N

Σ −
=  

tgk¡]  N f= Σ  

20-9-1  ek/; fopyu Xkq.kkad (Cofficient of Mean Deviation) 

ek/; fopyu vifdj.k dk fujis{k eki gS tks fofHkUu Jsf.k;ksa ds fy;s rqyuk ;ksx; ugha 

gksrkA blds fy;s gesa lkis{k ek/; fopyu ;k ek/; fopyu xqq.kkad dk ifjdyu djuk 

iM+rk gSA ek/; fopyu esa tc ge lacaf/kr ek/; ls HkkXk nsrs gSa rks gesa ek/; fopyu 

xqq.kkad izkIr gksrk gS 

 
X

X

δ
=   ;k    

M

M

δ
   ;k    

Z

Z

δ
 

     lekUrj ek/; ] e/;dk cgqyd ls fy;s Xk;s fopyu xqq.kkad gS 

20-9-2   O;fDrXkr Js.kh esa ek/; fopyu 

mnkgj.k%Js.kh 10, 14, 20, 24, 12 dk lekUrj ek/; ls ek/; fopyu rFkk ek/; 

fopyu dk xq.kkad Kkr dhft,A 

gy &ek/; fopyu 
x x dx

x
n n

Σ − Σ
δ = =  

X x x  = d-x−

10 6 

14 2 
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20 4 

24 8 

12 4 

80 24 

 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 djus ds fy;s igys og 

ek/; Kkr djrs gSa ftlls fopyu ysuk gS fQj d | x | ;k | dm | ;k z| d | Kkr djrs 

gSA vko`fRr f  ls blesa xq.kk djds bldk ;ksx dj ysrs gSaA bl ;ksx esa vko`fRr ds ;ksx 

ls HkkXk nsus ij ek/; fopyu izkIr gksrk gSA  

 M z

f|dx| f |dM| f(dz)
 x = ,     =   ,    = 

N = f N N
δ δ δ

∑ ∑ ∑
∑

 

e/;dk ls ek/; fopyu dh X.kuk &  

X → 5 6 7 8 9 10 11 

1 → 2 1 3 6 14 3 1 

 

X f c.f ef/;dk 8 ls 
fopyu 

f|dMd| 

5 2 2 3 6 
6 1 3 2 2 
7 3 6 1 3 
8 6 12 0 0 
9 4 16 1 4 
10 3 19 2 6 
11 1 20 3 3 
 N = 20   f | dMd |   =  24∑
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N+1

Md =  
2

 
 
 

 os in dk eku 
20 + 1

  
2

=  os in dk eku 
21

  
2

 
=  

 
 osa in dk 

eku   10.5 =  os in dk eku lap;h vo`fRr 10.5 lap;h vko`fRr 12  esa lfEefyr 

vFkkZr~ ekf/;dk 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 dk [kf.Mr Js.kh 

okyk lw= gh iz;ksx esa yk;k tkrk gS ;gk¡ x  oxZ vUrjky dk e/; fcUnq Kkr djrsa gSaA  

mnkgj.k & fuEu leadks esa lekUrj ek/;] ekf/;dk ,oa cgqyd ls ek/; fopyu ,oa 

muds xqq.kkad Kkr dhft, &  

oXkkZUrj 20-30 30-40 40-50 50-60 60-70 70-80 80-90 

vko`fÙk 9 12 15 20 25 10 9 

gy  

oXkkZUrj ek/; 

fcUnq 

x  

vko`fÙk  

f 

A � 65 

ls 

fopyu 

(dX) 

dX' fdX' ek/; 55-6 

ls fuis{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 lekUrj ek/; dh Xk.kuk y?kq jhfr ls djsxsas ¼nsa[ks section½ 

 
fdx'

X =  A   +  i
N

×
∑  

   
( )-94

  65 +  10
100

= ×  

        
94

 65 -   =  65  -  94  =  55.6.
10

=  

vc lekUrj ek/; 55-6 }kjk ge ek/; fopyu Kkr djsxsas&  

 
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
= ¼mRrj½ 

20-10  ef/;dk ls ek/; fopyu   

;gk¡ ge mijksDr leadks dks lwpuk dk iz;ksx djsxsas  

 ∑  ¼lap;h½ vko`fRr    100=  

 ∑  ef/;dk '57 '  ls     1404=  

          fopyu | dMd |dk (f ) esa Xkq.kk f (d Md)  

vc] 
N

Md = 
2

 
 
 

osa in dk eku 
100

    =  50 
2

= osa in dk eku 50 ok¡ in ( )50 - 60  

oXkZUrj esa iM+rk 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  

leadekyk esa cgqyd 60-70 oXkZUrj esa gksXkk D;ksafd bldh vko`fRr (25) lcls vf/kd 

gS &cgqyd  

 1
0

1 2

D
M   =  1  + i  

D  + D
×       tgk¡ 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
=  ¼mRrj½ 

uksV → ikBdksa ls vuqjks/k gS fd os Lo;a ekf/;dk ls fopyu ,oa cgqyd ls fopyu 

dh lkj.kh Kkr djsaA  

mnkgj.k & fuEu lkj.kh dh nks Jsf.k;ksa esa fopj.k dh rqyuk ek/; fopyu Xqq.kkad   

}kjk dhft, A  

A 70 100 50 130 140 150 90 60 110 600 

B 1250 1350 1600 1450 1550 1700 1750 1800 1400 1650 
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A 176 124         

B - -         

gy →(1) loZizFke ge nksuks Jsf.k;ksa ds ek/; Kkr djrs gSaA  

(2) ;fn ek/; leku gks rks ek/; fopyu dh X.kuk djrs gSaA  

(3) ;fn ek/; fHkUu gksa rks ek/; fopyu Xqq.kkad   Kkr djsxsasaA  

 Js.kh A  

Ø l0  vk; (X) |dX| 

1 70 80 

2 100 50 

3 50 100 

4 130 20 

5 140 10 

6 150 0 

7 90 60 

8 60 90 

9 110 40 

10 600 450 

11 176 26 

12 124 26 

 1800 952 

 
1800

d  =     = 150
12

 

ek/; fopyu Xkq.kkad  

¼ek/; fopyu½ 
|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 1250 300 

2 1350 200 

3 1600 50 

4 1450 100 

5 1550 0 

6 1700 150 

7 1750 200 

8 1800 250 

9 1400 150 

10 1650 100 

 15500 1500 

 
15500

d  =    =  1550
10

 

ek/; fopyu  
|dx|

   x  =  
N

= δ
∑  

       
1500

    =  150 
10

=  

ek/; fopyu xqq.kkad   
 x

  
x

δ
=  

  
150

      0.10
1550

= =  

mRrj → Js.kh B esa ek/; fopyu dk xqq.kkad  eku Js.kh A ls de gS vr% Js.kh B esa 

fooj.k Js.kh A dh rqyuk esa vf/kd leku gSA   



प�रमाणा�मक 	व�धया ँ                                                                              MAEC104 

उ�तराखडं मु�त 
व�व
व�यालय����������������������������������������������������������������������������������४७४�

20-12 ek/; fopyu ds xqq.k    

→ ifjHkk"kk Li"V gS  

→ Xk.kuk ljy gS  

→ lHkh ewY;ksa ij vk/kkfjr izof̀Rr gSa  

→ ;g pje ekuksa ls vis{kkd`r de izHkkfor gSa  

→ ;g dsUæh; eku ls vkadM+ks dh vkSlr nwjh iznf’kZr djrk gSA  

 ek/; fopyu ds nks"k & ;g  

→ fopyuksa ds Xkf.krh; fpUgksa dh mis{kk djrk gS  

→ vkadM+ksa esa fdlh vKkr in ds gksus ls bldh Xk.kuk laHko ugh gSA  

→ vkadM+ksa dh la[;k vf/kd gksus ls bldh Xk.kuk esa dfBukbZ gksrh gSA  

ek/; fopyu dk egRo lS)kfUrd gS rFkk O;kogkfjd lkaf[;dh; esa fopj.k”khyrk dh 

eki ds fy, ekud fopyu dk iz;ksx fd;k tkrk gSA  

20-13 izeki fopyu (Standard Deviation) ( )σ   

ekud fopyu ds varxZr] loZizFke ge lead ewY;ksa ds ek/; ls fopyu Kkr djrs gSaA 

dqN fopyu /kukRed ,oa dqN _.kkRed gksrs gSa vr% ge fopyuksa ds oxZ Kkr djrs 

gSaA bl izdkj fopyuksa ds fpUgksa dh leL;k lekIr gks tkrh gSA bls flXek ( )σ  }kjk 

O;Dr djrs gSaA ekud fopyu dh Xk.kuk fuEu izdkj gksrh gS &  

• ek/; ls fopyu dx  =  x - x  

• fopyuksa dk oxZ 2 2dx   =  (x - x)  

• fopyuksa oXkksZa dk ;ksx ( )
22 dx   =  x-x= ∑ ∑  

• fopyu oXkksZa dk vkSlr vFkok izlj.k 
( )

2
x-x

   
N

=
∑  

• ekud  fopyu 
( )

2
x - x

 =  
N

+ ∑  

ekud fopyu lnSo /kukRed gksrk gSA ;fn ekud fopyu fn;k gks rks izlj.k dk eku 

fuUu izdkj O;Dr dj ldrs gSaA  

izeki fopyu fdlh lead ds ewY;ksa dk ek/; ds nksuks vksj fc[kjko dk eki gS 
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izeki fopyu dks fHkUu ukeksa ls tkuk tkrk gS tSls &  

� ^foHkze* (Mean Error)  

� ek/; fopyu oxZ ewY; (Mean Square Error)  

� ek/; fopyu oxZ ewy (Root Mean Square Deviation)  

izeki fopyu dk izR;{k lw= bl izdkj gS &  

 
( )

2
x  - x

  =  
N

σ
∑  

;fn ek/; dk eku n”keyo fcUnqvksa esa gks rks &  

 
2

2x x
  =    =  

N N

 
σ  

 

∑ ∑  

20-14 forj.k Xkq.kkad (Coefficient of Variation)     100
x

σ
= ×  

vFkkZr lkisf{kr fopj.k”khyrk Kkr djus ds fy;s fujis{k ¼ekud fopyu½ eki dks 

dsUæh; eku ¼ek/;½ ls HkkXk nsrs gSa] ;g izfr”kr ds :i es O;Dr gksrk gS] vr% bls 100 

ls xqqq.kk dj nsrs gSaA fopj.k”khyrk xqq.kkad   dk iz;ksx ml fLFkfr esa Hkh fd;k tkrk gS] 

tc  nksuksa Jsf.k;ksa dh eki dh bdkb;k¡ fHkUu fHkUu gksaA  

ekud eki Kkr djus dh fof/k (Methods 06 Standard Deviation) lkekU; Js.kh 

esa izR;{k jhfr  

 
2

2x x
  -

N N
σ

 
 
 

∑ ∑  

 fopj.k xqq.kkad      
x 

σ
−  

izeki fopyu rFkk fopj.k xqq.kkad  dh Xk.kuk dhft,  

Jfed - 1 2 3 4 5 6 7 8 9 10 

etnwjh 

¼:0½  

- 80 85 95 90 100 75 65 105 70 85 
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gy → 
2

2x x
  =   -  

N N

 
σ  

 

∑ ∑  

fopj.k xqq.kkad     
x

σ
=  

izeki fopyu rFkk fopj.k xqq.kkad dh Xk.kuk dks fuEu lkj.kh }kjk fn[kk;k Xk;k gSA  

Jfed  etnwjh ¼:0½ X
2 ek/; 85 ls  

( )dx = x-x  

dX
2

1 80 6400 -5 25 

2 85 7225 0 0 

3 95 9025 10 100 

4 90 8100 5 25 

5 100 10000 15 225 

6 75 5625 -10 100 

7 65 4225 -20 400 

8 105 11025 20 400 

9 70 4900 -15 225 

10 85 7225 0 0 

N = 10 x = 850∑  2x   = 73750∑   2dx  = 1500∑  

 

2
13750 850

  =    -  
10 10

 
σ  

 
 

  ( )
2

  7375  - 85=  

  =  7375 - 7225    =   150  =  12.25σ  ¼mRrj½ 

X 850
X  =     =     =  85

N 10

∑  

12.25
C.V.  =      =   0.144

85
 ¼mRrj½ 
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2- vizR;{k fof/k  
2d x

    =   
N

− σ
∑  

 2dx   =   1500,   N  =  10 ∑  

rks   
1500

  =    =  12.25
10

σ  ¼mRrj½ 

fopyu xqq.kkad    
12.25

    =   0.144 
85

= ¼mRrj½ 

nksuksa jhfr ls mRrj leku gS A  

fofPNUu Js.kh dk izeki fopyu  

(Standard Deviation of Discrete Series )  

 
2 2fdx f(x-x)

  =   =  
N N

σ
∑ ∑  

2fdx∑   =  ek/; ls fopyuksa ds oXksZa rFkk laXkr vko`fRr;ksa dk Xkq.kuQy  

fopyu jhfr (Deviation Method)  

 
2

2fdx fdx
  =    - 

N N

 
σ  

 

∑ ∑  

dX   =   dfYir ek/; ls fopyu  

 A   =  lokZf/kd vko`fRr okyk pj dks dfYir ek/; eku ysrs gSaA  

in fopyu jhfr (Step deviation Method)  

dX   =     X - A  
dX X - A

dX '   =     =   
i i

 

2
'2f.dX f.dx'

  =     -     i
N N

 
σ × 

 

∑ ∑
 

2f .dx   =  ∑  in fopyuksa ds oXkksZa rFkk laXkr vko`fRr;ksa ds xqq.kuQy dk ;ksx  

        =   in fopyuksa rFkk laXr vko`fRr;ksa ds xqq.kuQy dk ;ksx  

vfofPNUu Js.kh esa izeki fopyu  
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2

2fdx fdx
  =    -  

N N

 
σ  

 

∑ ∑  

tgk¡ 2fdx   =  ∑ ek/; fcUnq ds oxZ ,oa laXkr vko`fRr;k¡ ds xqq.kuQy dk ;ksx  

2

fdx
   = 

N

 
 
 

∑ e/; fcUnq dh laXkr vko`fRr ls Xkq.kuQy ds ;ksXk dk N ls HkkXk 

djus ij izkIr eku dk oxZ  

mnkgj.k → fuEufyf[kr lead dk izeki fopyu ,oa izeki fopyu xqq.kkad  dhft,  

pj ewY; (X) : 6 7 8 9 10 11 12 

vko`fRr;k¡ (f) : 3 6 9 13 8 5 4 

X f fX dX dX
2

f dX
2

6 3 18 -3 9 27 
7 6 42 -2 4 24 
8 9 72 -1 1 9 
9 13 117 0 0 0 
10 8 80 1 1 8 
11 5 55 2 4 20 
12 4 48 3 9 36 
 N = 48 432   124 

432
X  =    =  9 

48  
2fdx 124

  =    =       =  2.58  =  1.60 
N 48

σ
∑

 

fopyu xqq.kkad  
1.6

    =      =  0.18
X 9

σ
=  

fuEufyf[kr leadks dk in fopyu jhfr ls ekud fopyu Kkr dhft, A  
oXkkZUrj e/; 

fcUnq 
vko`fRr dkfYir 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 
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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
=  

tgk¡ 
dx'

X  =  A  +    i 
N

×
∑  

  
40

  45  +   10 
100

= ×  

   X  =  45  +  4  =  49 rks  

 
15.93

  =    =  0.33
X 49

σ
 mRrj  

mnkgj.k → nks dkj[kkuksa A, B, esa] tks ,d gh m|ksXk ls lEcfU/kr gSa] vkSlr 

lkIrkfgd etnwjh rFkk izeki fopyu bl izdkj fn;s gSa&  

dkj[kkuk ek/; ¼:0½ izeki fopyu 

A 40 12.5 

B 36.4 9.1 

nksuks dkj[kkuksa dh etnwjh esa fdlesa laXkrrk (Homogenity) vf/kd gSA  

gy & ge nksuks dkj[kkuksa ds fopyu xqq.kkad  Kkr djsxsasaA  

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%  

tgk¡ B dkj[kkus dk fopyu xqq.kkad  de gS] vr% vf/kd etnwjh laXkrrk B esa gSaA  

20-15 lkewfgd izeki fopyu  

ftl izdkj ge ,d ls vf/kd fooj.kksa ds ek/;ksa ds vk/kkj ij lkewfgd ek/; Kkr djrs 

gS mlh izdkj ge ,d ls vf/kd fooj.kksa ds ek/;ksa ,oa izeki fopyu ds vk/kkj ij 

lfEefyr fooj.k dk izeki fopyu Kkr djrs gSa & bldh fof/k fuEu gS&  

(i) fooj.kksa dk lkewfgd ek/; Kkr djrs gSaA  

(ii) izR;sd fooj.k ek/; dk lkewfgd ek/; ls fopyu Kkr fd;k tkrk gSA  

tSls  1 1 2 2 n nD   =  X X  ,    D   =   X  - X ,  D   =  X  - X.−  

(iii) vc fuEu lw= ds }kjk ge lkewfgd fooj.k dk izeki fopyu ( )σ  Kkr djrs 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 =

+
 

mnkgj.k → nks vko`fÙk forj.kksa dh dqy vko`fÙk] ek/; ,oa izeki fopyuksa dk forj.k 

bl izdkj gS & 

N1 = 200  1X 25=   1 3σ =

N2 = 300  2X 10=   2 4σ =

gy%   forj.kksa dk lkewfgd 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 }kjk iznÙk lwpuk ds vuqlkj & 

 1N 200=   1 3σ =   11D X X 9= − =  

 2N 300=   2 4σ =   22D X X 6= − = −  

lw= esa eku j[kus 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) bldk eku fuf”pr  gS] rFkk ;g ifjHkkf"kr gSA 

(ii) bldk eku leadekyk ds lHkh ewY;ksa ij vk/kkfjr gSA 

(iii) Xkf.krh; fØ;kvksa ds fy;s loZFkk mi;qDr gSA 

(iv) ;g fopyu ds oXkksZa ij vk/kkfjr gksrk gSA 

(v) izeki fopyu dk eku U;kn”kZ ifjorZu ds QyLo:i vf/kd ifjofrZr ugha 
gksrkA 

(vi) bldh ladYiuk lglEcU/k rFkk lek;.k esa Hkh vR;Ur mi;ksxh gSA 

 nks"k 

(i) ;g Xk.kuk djus esa dfBu gSA 

(ii) ;g cM+s fopyuksa dks NksVs fopyuksa ls vf/kd egRo nsrk gSA 

20-17  fcUnq js[kh; fof/k ykjsat oØ  

fcUnq js[kh; fof/k ls vifdj.k ekius dk loZizFke iz;ksx MkW0 eSD;vks ykjsat us fd;k 

FkkA ;g leku forj.k js[kk ls lead ekyk ds vlekurkvksa dk v/;;u djus esa 

lgk;d gSA bldk iz;ksx Hkw tksrksa] vk; ,oa lEifRr rFkk ifjlEifRr;ksa dh vlekurk 
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dk v/;;u djus esa lgk;d gksrk gSA ykjsat oØ leku forj.k js[kk ls okLrfod 

fooj.k ds fopyu dk eki gSA ;g oØ leku fooj.k ls ftruk nwj gksXkk vlekurkvksa 

mruh vf/kd gksaXkhA  

;gk¡ A xzqi esa forj.k vk; dh vlekuk,¡ vf/kd gSaA  

20-18 ladsUnz.k vuqikr   

vk;ksa dh vlekurkvksa dks ifjek.kkRed :i esa ekius ds fy;s ge ,d Xkq.kkad dk iz;ksx 

djrs gS ftls ^ladsUnz.k vuqikr* vFkok �Gini Coefficient� dgrs gSaA  

fXkuh Xkq.kkad  =  leku fooj.k js[kk ykusat oØ ds e/; {ks=Qy @ leku fooj.k js[kk 

o v{kksa ds chp {ks=Qy  

bl Xkq.kkad dk eku ftruk de gksXk vk; dh vlekurk,¡ Hkh mruh de gksaXkh rFkk 

vf/kd gksus ij vlekurk,¡ vf/kd gksaXkhA  

20-19 lkjka”k 

Js.kh esa fopj.k dh eki Kkr djus okys ek/; dks vifdj.k dgrsa gSaA  

• vifdj.k dks f}rh; Øe dk ek/; Hkh dgrs gSaA  

• vifdj.k ds eki dh ogha fo’ks"krk,¡ gksrh gSa] tks vkn”kZ ek/; dh gksrh gSaA  

• tc vifdj.k dh eki dks ewy bdkb;ksa esa gh O;Dr fd;k tkrk gS rks mls 

fujis{k vifdj.k dgrsa gSa] rFkk tc bls vuqikr ;k izfr”kr esa O;Dr fd;k 

tkrk gS rks bls lkis{k vifdj.k dgrs gSaA  

• nks Jsf.k;ksa dh rqyuk djus ds fy;s lkis{k vifdj.k dk mi;ksx fd;k tkrk gSA  

• vifdj.k dks rhu jhfr ls ekik tk ldrk gS&  

*lhek jhfr & foLrkj] vUrj&prqFkZd foLrkj] 'kred foLrkj  

*fopyu ek/; jhfr & prqFkZd fopyu] ek/; fopyu] ek/; fopyu  

*fcUnqjs[kh; jhfr & ykjsat oØ 

• foLrkj] vifdj.k dh fujis{k eki gS tks Js.kh ds vf/kdre ,oa U;wure ewY;ksa ds 

vUrj ls izkIr gksrk gSA  

• foLrkj xqq.kkad  }kjk gesa vifdj.k dh lkis{k eki izkIr gksrh gSA  
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• foLrkj dk izeq[k mi;ksx Xkq.k fu;a=.k] fofue; njksa esa ifjorZu] ekSle 

Hkfo";ok.kh esa iz;qDrA  

• pje ekuksa ls vR;f/kd izHkkfor gksus ds dkj.k foLrkj fopyu dh lgh eki 

ugh ns ikrk] vr% pje ekuksa ds izHkko fujLr djus ds fy, ge v)Z vUrj 

prqFkZd foLrkj dk iz;ksx djrs gSaA  

• iw.kZr;k lHkkfor vk¡dM+ksa esa ef/;dk dk eku r`rh; prqFkZd rFkk izFke prqFkZd 

ds Bhd chp esa fLFkr gksrk gSA    

• Hkwtksr] vk; rFkk lEifRr fooj.k esa vlefHkr fooj.k dh eki esa vUrj prqFkZd 

fopyu mi;ksxh gksrk gSA 

• Js.kh ds pje ewY;ksa ls izHkkfor u gksdj 8% ewY;ksa ij vk/kkfjr vifdj.k dh 

csgrj eki 'kred foLrkj gSA    

• prqFkZd fopyu vUrj prqFkZd fopyu dks 2 esa ls HkkXk nsus ij izkIr gksrk gSA  

• prqFkZd fopyu xqq.kkad  dk iz;ksx ge fofHkUu Jsf.k;ksa esa fopyu Kkr djus ds 

fy, djrs gS prqFkZd fopyu dks fLFkfr ek/; dguk T;knk mfpr gSA  

• ek/; fopyu fopyuksa ds vkSlr O;Dr djrk gS bldh Xk.kuk lead ds fldh 

dsUæh; ek/; ¼lekUrj ek/;] ekf/kdk cgqyd½ }kjk dh tkrh gSA lkis{k 

vifdj.k ds fy, ek/; fopyu xqq.kkad   dh Xk.kuk dh tkrh gSA  

• izeki fopyu Fkk ekud fopyu] ledekyk ds lHkh ewY;ksa ij vk/kkfjr gksrk 

gSA  

• ekud fopyu dk eki lnSo /kukRed gksrk gS] bldh lkis{k eki dks fopj.k 

xqq.kkad  dgrs gSaA  

• leku fooj.k js[kk ls lead ekykvksa dh vlekurk dk fcUnqjs[kh; fof/k ls 

v/;;u ykjsat oØ }kjk fd;k tkrk gSA  

• vk; dh vlekurkvksa ds ifjek.kkRed eki ds fy;s laØsUnz.k vuqikr (Gini 

Coefficient ) dk iz;ksx fd;k tkrk gSA   

20-20 vH;kl ds fy;s iz”u 
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izz”u% 1 A rFkk B nks dEifu;ksa ds va”ki=ksa (Shares) ds ewY; lEcU/kh vk¡dM+ks uhps 

fn;s Xk;s gSaA  

X 55 51 52 53 56 58 52 50 51 49 

Y 108 107 105 105 106 107 104 103 104 101 

mRrj → c.v.(x)  =  4.99%   c.v(y)  =  1.9%,  vr% y vf/kd fLFkj A  

iz”u% 2 ,d d{kk ds fo|kfFkZ;ksa ds izkIrkad fuEu gS & 32, 15, 20, 20, 21, 22, 24, 

24, 35, 33, 28, 30, 29, vkadM+ks ds vk/kkj ij (i) prqFkZd fopyu (ii) prqFkZd 

fopyu xqq.kkad  Kkr dhft, A  

mRrj%  (Q. D. =  4.5;  Coeff of   Q. D. =  0.18)  

Ikz”u% 3 fuEu vkadM+ksa ds vk/kkj ij (i) ef/;dk fopyu xqq.kkad  (ii) ek/; xqq.kkad  dh 

Xk.kuk dhft, &  

oLrq dk 

vkdkj  

(X) → 4 6 8 10 12 14 16 

vko`fRr (f) → 2 4 5 3 2 1 4 

mRrj% (i) .405        (ii) 0.33 

iz”u% 4 fuEu vko`fRr fooj.k ds (i) ek/;  (ii) izeki fopyu dh X.kuk dhft, A  

X 10 20 30 40 50 60 70 80 

y 15 30 53 75 100 110 115 125 

mRrj% (i) X  =  35         (ii)     =  19.76σ  

iz”u% 5 fuEu leadks dk izeki fopyu Kkr dhft, &  

X 1 2 3 4 5 6 7 8 9 

y 2 60 101 152 205 155 79 40 1 

mRrj%   =  1.61 σ   

iz”u% 6100 enksa ls lEc) ,d fooj.k dk ek/; �50� rFkk izeki fopyu ^4� gS] bu 

enksa ds oXkksZa dk ;ksx Kkr dhft, mRrj% 2x   = 2, 51, 600∑  

iz”u% 7 → fuEu leadksa }kjk ek/; vkSj ek/; fopyu Kkr dhft, 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 

mRrj%  0-915  
iz”u% fuEu vkadM+ksa ds ek/; vkSj izeki fopyu Kkr dhft, &  

X 10 20 30 40 50 60 70 80 

y 15 30 53 75 100 110 115 125 

 mRrj% X  =  35.16 ,     = 19.76σ  

iz”u% 9 fuEu vkadM+ksa ls ykjsat oØ [khft, &  

vk; dk foLrkj ifjokj la[;k dqy vk; 

51&250 1744 268 

251&450 557 186 

451&650 302 166 

651&850 186 139 

851&1050 123 117 

1051&1250 90 104 
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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 bdkbZ esa vifdj.k dh ekiksa ij ppkZ dh x;h izLrqr bdkbZ esa ikBdksa dk s fo"kerk 

dh izekiksa dh tkudkjh nh tk,XkhA izLrqr bdkb esass ckmys dk fo"kerk eki ] dsyh dk 

fo"kerk eki ] fo"kerk xqq.kkad   dh fofHkUu fof/k;ksa dh O;k[;k dh tk,XkhA vUr esa 

lkjka”k ,oa vH;kl ds fy, iz”u ftllss ikBdksa dks bdkbZ dk v/;;u djus esa lqfo/kk 

gksXkhA 

;fn dksbZ vko`fRr fooj.k dsUæh; eku ds nksuks vksj lefer gS] rFkk dsUæh; eku ds 

nksuks vksj vko`fÙk oØ dk vkdkj ,d lk gS] rks ge vko`fÙk oØ dks iw.kZr;k lefer 

dgsaXsA ;fn vko`fÙk oØ dsUæh; eku ds nksuks vksj lefer ugha gS vFkkZr~ oØ dh iqPN 

dsUæh; eku ds nksuks vksj lefer ugha gS vFkkZr oØ dh iqPN dsUæh; eku ds ,d vksj 

vis{kkdr̀ nh?kZ rFkk ,d vksj vis{kkd`r y?kq gS rks ge ,sls vko`fÙk forj.k dks fo"ke 

dgrs gSaA fo"kerk dk vFkZ lefefr dk vHkko gSA ;fn fdlh fooj.k esa lefefr ls nwj 

gVus dh izo`fÙk gS rks ml forj.k esa fo"kerk gksrh gSA  

lefer oaVu  esa vko`fÙk;k¡ ,d fuf”pr  Øe esa c<+rh gSa] rFkk fQj mlh Øe esa ?kVrh 

gSaA bl rjg ds oØ dks izlkekU; oØ dgrsa gSa] lefer oaVu esa lekUrj ek/;] ef/;dk 

vkSj cgqyd cjkcj gksrs gSa rFkk oØ dk vkdkj dsUæh; eku ds nksuks vksj ,d lk gksrk 

gSA  

→tc oØ dk >qdko nkfguh vksj vf/kd gksrk gS rks oaVu  esa /kukRed fo"kerk ik;h 

tkrh gS & ftlesa  

 (i)   X  >  M  >  Z  

 ( ) ( )3 1(ii)  Q M   >  M - Q−  

→tc vlfer oØ dk >qdko ck;ha vksj vf/kd gksrk gS rks blesa _.kkRed fo"kerk 

ik;h tkrh gSA ftlesa  &  

 (i)   X  <  M  <  Z  

 ( ) ( )3 1(ii)  Q M   <  M - Q−  

fdlh caVu esa fo"kerk dh tk¡p vko”;d gksrh gS & ;fn  
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(1) vko`fÙk oaVu dk oØ lefer u gks vFkkZr mldk Lo:i ?kaVh ds vkdj dk 

u gksA  

(2) ;fn oaVu esa lekUrj ek/;] ef/;dk vkSj cgqyd ds chp ftruh gh vf/kd 

nwjh gksXkh vko`fÙk oaVu esa fo"kerk mruh vf/kd gksXkhA  

(3) ef/;dk ls prqFkZd ewY;ksa dh nwjh vleku gksA  

(4) ef/;dk rFkk cgqyd ls fudkys X;s fopyuksa dk ;ksx 'kwU; u gksA  

fo"kerk dh eki ds }kjk gesa fdlh oaVu fo"kerk ;k vlfefr dh ek=k ¼vadkRed eku½ 

rFkk fn”kk ¼/kukRed ;k _.kkRed½ dk Kku gksrk gSA  

21-2 mn~ns”;   

→ izLrqr bdkbZ dk v/;;u djus ds Ik”pkr fo"kerk D;k gS \  

→ fo"kerk dh izeq[k eki dkSu lh gSa \  

→ fo"kerk dh fujis{k ,oa lkis{k ekiksa ds ckjs esa tkudkjh izkIr dj ldsaxsaA  

21-3 fo"kerk dk eki (Measures of Skewness)   

vko`fÙk oaVu dh fo"kerk eki fujis{k ;k lkis{k gks ldrh gS] fujis{k eki rqyuk ;ksx; 

gksrk gSA nks ;k nks ls vf/kd Jsf.k;ksa esa fo"kerk dh rqyuk djus ds fy, fo"kerk dh 

lkis{k Kkr djrs gSaA bls fo"kerk xqq.kkad (Coefficient Skewness) Hkh dgrs gSaA 

;g xqq.kkad bdkbZ foghu gksrs gSa rFkk bUgsa izeki fopyu ls HkkX nsrs gS izeq[k fo"kerkvksa 

dh ekiksa dk fooj.k fuEu vlefer oaVu esa  X    M     Z≠ ≠  lekUrj ek/; ls 

cgqyd dh nwjh ftruh vf/kd gksXkh Js.kh esa fo"kerk mruh gh vf/kd gksXhA  

21-3-1 fo"kerk eki  

kS   =  X  -  Z  

;g fujis{k eki gS] ;fn bl fujis{k&eki esa ge vifdj.k dh eki ls HkkXk ns nsa rks gesa 
lkis{k eki ;k fo"kerk xqq.kkad   izkIr gksXkA  

dkyZ fi;lZu dk fo"kerk xqq.kkad   & 
X  -  Z

J  =  
σ

 

21-3-2  dkyZ fi;lZu dk fo"kerk & eki 

dHkh&dHkh cgqyd dk fu/kkZj.k dfBu gks tkrk gS ,slh fLFkfr esa ge fo"kerk eki ds 

oSdfYid lw= dk iz;ksx djrs gSaA  
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 dkyZ fi;lZu dk fo"kerk & eki  

  ( )kS  =  3 X - M  

  ( )X - Z = 3 X - M  

dkyZ fi;lZu dk fo"kerk &xqq.kkad    

  
( )X - M

J = 
σ

 

mi;qZDr lw=ksa ds vk/kkj ij fo"kerk & eki Kkr djus dh jhfr dks fo"kerk dk ^izFke 

eki* dgrs gSA  

fo"kerk dk ^f}rh; eki* e/;dk ls prqFkZd ewY;ksa ds vUrj ij vk/kkfjr gS bls ckmys 

dk fo"kerk eki Hkh dgrsa gSa] bldk izFke iz;ksx ckmys us fd;k FkkA  

21-3-3 ckmys dk fo"kerk eki  

 ( )KB 3 1 3 1S   = Q  - M  - (M - Q ) =  Q  + Q  - 2M  

ckmys  dk fo"kerk 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 jhfr cgqr O;kogkfjd ugha gS D;ksafd blesa Js.kh ds dsoy vk/ks HkkX dh fo"kerk dk 

gh eki ls ikrk gSA ;g dkyZ fi;lZu ds fo"kerk xqq.kkad  ls fHkUu gksrk gSA blesa nksuksa 

dh jhfr fHkUu gksus ls fo"kerk rqyukRed ugha gksrh gSA  

21-3-3 dsyh dk fo"kerk eki (Kelly�s Measure of Skewness)  

ckmys ds fo"kerk eki dh =qfV dsyh ds fo"kerk eki }kjk dh tkrh gS] blesa 'kred 

;k n”ked ewY;ksa dk iz;ksx fd;k tkrk gSA  

dsyh dk fo"kerk 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
 

dqN mnkgj.kksa }kjk  ge Åij nh X;h fo"kerk dh ekiksa dk Li"V mYys[k djsxsasaA  
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21-4 fuEu fcUnq Lej.kh gSa&  

iw.kZr;k lefer fooj.kksa ds fy;s rr̀h; prqFkZd rFkk ef/;dk dk vUrj ( )3Q   -  Md  

,oe~ ef/;dk ,oa izFke prqFkZd dk vUrj ( )1Md  - Q  leku gksaxsaA /kukRed fo"kerk 

okys vko`fRr oØksa esa 3(Q )  dk eku ( )1Md - Q ls vf/kd gksXk rFkk _.kkRed fo"kerk 

okys vko`fRr oØks esa  ( )3Q  - Md  dk eku ( )1Md - Q  ls de gksXkkA  

vU; “kCnksa esa mi;qZDr ifjHkkf"kr prqFkZd fo"kerk xqq.kkad  dk eku /kukRed] “kwU; vFkok 

_.kkRed gksus ij vko`fRr oØ Øe”k % /kukRed] fo’kerk okyk] iw.kZr;k lefer vFkok 

_.kkRed fo’kerk okyk dgyk;sXkkA  

mnkgj.k & 1 fuEu vkadM+ksa ls dkyZ fi;Zlu dk fo"kerk xqq.kkad   Kkr dhft, &  

X : 2 4 6 8 10 12 14 

f : 10 18 30 25 12 3 2 

gy% bl iz”u dks cgqyd ;k e/;dk] nksuksa ds vk/kkj ij Kkr  dj ldrs gSaA ;gk¡ 

Li"V gS] vr% ge blh dk iz;ksx djsxsasaA  

X f fx fX
2

2 10 20 40 

4 10 72 288 

6 30 180 1080 

8 25 200 1600 

10 12 120 1200 

12 3 36 432 

14 2 28 392 

 100 656 5032 

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/kdre vko`fÙk 30 gSa] vr% blls lEc) ewY; vFkkZr~ 6 cgqyd gksXkkA   
dkyZ fi;lZu dk fo"kerk xq.kkad   &  

 
X - Z 6.56 - 6

J =   =    = 0.2075.
2.6994σ

 

vr% forj.k esa /kukRed fo"kerk gSA  
mnkgj.k 2: fuEu Js.kh esa dkyZ fi;lZu dk fo"kerk xqq.kkad  Kkr dhft, 
izkIrkad 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 ugha gks jgk gS vr% oSdfYid lw= }kjk fo"kerk xqq.kkad   Kkr djsxsasaA 

izkIrkad e/; fcUnq 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/;dk gksXkhA 
e/;dk 

 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% dkyZ fi;Zlu dk fo"kerk xqq.kkad  & 

 
( )3 X M (39.3 45.0) 17.1

J 3
S 22.8 22.8

− −
= = = −  

       0.75= −  

mnkgj.k 3-  oaVu A vkSj caVu B ds laca/k esa fuEu lwpuk,¡ izkIr gSa 
 oaVu A oaVu B 
lekUrj ek/; 50 45 
e/;dk 45 40 
izeki fopyu 5 5 

fuEu dh tk¡p dhft,A 

(i) caVu A vkSj caVu B esa leku fopj.k gSA 

(ii) nksuksa caVuksa esa fo"kerk leku gSA 

gy & fopj.k dh rhozrk ds fy;s ge fopj.k xqq.kkad Kkr djrs gSaA 
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(i)  caVu A esa  C.V / X 100 5/ 50 100 10= σ × = × =  

    caVu B esa  C.V / X 100 5/ 45 100 11.11= σ × = × =  

Li"V :i ls caVu B esa fopyu vf/kd gS vr% (i) dFku vlR; gSA  

(ii)  dkyZ fi;lZu dk fo"kerk Xkq.kkad & 

 caVu A esa  
3(X M) 3(50 45) 3 5

3
5 5

− − ×
= = = =

σ
 

 caVu B esa  
3(X M) 3(45 40) 3 5

3
5 5

− − ×
= = = =

σ
 

nksuksa caVuksa esa fo"kerk leku gS rFkk fn;k Xk;k dFku (ii) lR; gSA 

mnkgj.k 4: fuEu forj.k ls dkyZ fi;Zlu dk fo"kerk xqq.kkad  vkSj ckmys dk fo"kerk 

xqq.kkad  Kkr dhft, & 

 Js.kh A Js.kh B 

lekUrj ek/;  150 140 

e/;dk 142 155 

izeki fopyu  30 55 

rr̀h; prqFkZd  195 260 

izFke prqFkZd  62 80 

gy &  

Js.kh A esa dkyZ fi;lZu dk fo"kerk xqq.kkad   &  

 
( ) ( )3 X - M 3 150  - 142 3 8

J  =    =    =    =  0.8 
30 30

×

σ
 

ckmys dk fo"kerk 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 esa dkyZ fi;lZu dk fo"kerk xqq.kkad    
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( ) ( )3 X - M 3 140 - 155 3  (-15) 9

J =   =    =    =  -  = -0.82
6 55 55 11

×
 

rFkk ckmys dk fo"kerk 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 dkyZ fi;lZu dh jhfr ls fudkyk Xk;k fo"kerk xqq.kkad   vkSj 

ckmys dh jhfr ls fudkyk Xk;k fo"kerk xqq.kkad fHkUu gks ldrk gSA   

21-5 vifdj.k ,oa fo"kerk  

fdlh oaVu esa vifdj.k ,oa fo"kerk fo”ys"k.k ds izeq[k vaXk gS bl n`f"V ls ;s eki ,d 

nwljs ds iwjd gSaA buesa izeq[k vUrj fuEu gSa&  

 vifdj.k  fo"kerk  

1. ;g in ewY;ksa ds fc[kjko ;k Js.kh dh 

cukoV crkrk gS 

;g oaVu dh lefefr vFkok 

vlfefr crkrk gSa  

2. ;g iwjh Js.kh ds fc[kjko dks ekirk gS ;g ek/; ds nksuks rjQ ds 

fc[kjko dh rqyuk djrk gSA  

3. ;g izFke] f}rh; ,oa r`rh; ifj?kkrksa ls 

lacaf/kr gSa 

;g dsoy rr̀h; ifj?kkr ls 

lacaf/kr gSaA  

21-6  lkjka”k 

⇒ fo"kerk dk vFkZ lefefr dk vHkko gSA  

⇒ ;fn fdlh forj.k esa lefefr ls nwj gVus dh izo`fRr gS rks mls fo"k; dgrs gSaA  

⇒ tc oØ dk >qdko nkfguh vksj vf/kd gksrk gS rks oaVu esa /kukRed fo"kerk 

ik;h tkrh gSA  

 ftlesa & X > M > Z  

      −  ( ) ( )3 1Q  - M  > M - Q  
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⇒ tc vlefer oØ dk >qdko ck;ha vksj vf/kd gksrk gSa rks blesa _.kkRed 

fo"kerk ik;h tkrh gS    

ftlesa & X < M < Z  

      −  ( ) ( )3 1Q  - M  > M - Q   

⇒ fo"kerk dh eki }kjk gesa oaVu esa vlefefr dh ek=k fn”kk dk Kku gksrk gSA  

⇒ nks ;k nks ls vf/kd Jsf.k;ksa esa rqyuk djus ds fy;s fo"kerk xqq.kkad  dk iz;ksx 

djrs gSaA  

⇒ ;g xqq.kkad  bdkbZ foghu gksrs gSaA  

⇒ izeq[k fo"kerk dh eki &  

dkyZ fi;lZu dk fujis{k eki J X Z 3(X M)= = − = −  

fo"kerk xqq.kkad              
X Z 3(X M)

J
− −

= = =
σ σ

 

ckmys dk fo"kerk eki & 

 KB 3 1S Q Q 2M= + −  

fo"kerk xqq.kkad    3 1

3 1

Q Q 2M

Q Q

− −
=

−
 

dsyh dk fo"kerk eki SK 90 50 50 10 90 10 50K (P P ) (P P ) P P 2P= − − − = + −  

fo"kerk xqq.kkad         90 10 50

90 10

P P 2P

P P

+ −
=

−
 

21.7 vH;kl ds fy, iz”u 

oLrqfu’B iz”u % 

¼1½ fo’kerk fdlh vko`fRr caVu ds fdl fo”ks’krk dks izdV djrh gS& 

  (i) vko`fRRk;ksa ds dsfUnzdj.k dks 

  (ii) vko`fRRk;ksa ds vifdj.k dks 

  (iii) fdlh vko`fRRk caVu ds vkdkj dks  

  (iv) bu lHkh dks 
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¼2½ fuEu ls fdlus fo’kerk ds eki dks fodflr ugha fd;k & 

  (i) ØkDlVu   (ii) dkyZ fi;lZu  

  (iii) Ckkmys    (iv) dsyh  

¼3½ ckmys ds fo’kerk xq.kkad   dh D;k lhek gS& 

  (i) 0 ls 1      (ii) &1 ls $1 

  (iii) 0 ls 3      (iv) &3 ls $3 

¼4½ dkyZ fi;lZu ds fo’kerk xqq.kkad  dk 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. 

¼5½ ,d lefer forj.k esa fo’kerk xqq.kkad  gksrh gS& 

  (i) “kwU;    (ii) /kukRed  

  (iii) _.kkRed   (iv) buesa ls dksbZ ugha  

mRRkj % 1-(iii)     2-(i)  3-(ii)  4-(i)  5-(i) 

 lgh (T) vFkok Xkyr (F) fpfUgr djsa & 

¼1½ fo’kerk /kukRed gksrh gS] ;fn   X < M < Z 

¼2½ ckmys dk fo’kerk xqq.kkad   prqFkZdksa vkSj ef/;dk ij vk/kkfjr gksrk gSA 

¼3½ [kqys fljs okys Jsf.k;ksa ds lUnHkZ esa ckmys dk fo’kerk xqq.kkad  dkyZ fi;lZu ds 

fo’kerk xqq.kkad  ls csgrj gksrk gSA 

¼4½ ,d lefer forj.k esa Q3 � M = M � Q1 gksrk gSA 
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¼5½ lHkh forj.kksa dks /kukREkd vFkok _.kkRed fo’kerk ds :Ik esa foHkkfTkr fd;k tk 

ldrk gSA 

mRRkj % 1- (F) 2-(T)  3-(T)  4-(T)  5-(F) 

fuEu ds mÙkj nhft, & 
iz0 1% fo"kerk ls D;k vfHkizk; gS\ bldh tk¡p fdl izdkj ls djrs gSa\  

iz0 2% vifdj.k rFkk fo"kerk esa Hksn izdV dhft,A ;fn fdlh caVu esa X M Z= =  rks 
vki D;k fu"d"kZ fudkysaxssaA 
iz0 3% fuEu leadksa ds vk/kkj ij dkyZ fi;lZu dk fo"kerk Xkq.kkad Kkr dhft,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%  fuEu ladksa ds vk/kkj ij dkyZ fi;lZu dk fo"kerk xqq.kkad  Kkr dhft, & 

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 dkyZ fi;lZu dk fo"kerk Xkq.kkad 0-40 gS bldk izeki fopyu 8 
vkSj ek/; 30 gSA caVu ds cgqyd ,oa e/;dk dh Xk.kuk dhft,A 

mÙkj   0 e[M 26.8, M 28.93]= =  

iz0 6%  fdlh caVu esa fuEu ifj.kke izkIr gq, &  

 lekUrj ek/; = 45 e/;dk  = 48 

 fo"kerk Xkq.kkad = 0-4 
 caVu ds izeki fopyu dh Xk.kuk dhft, 

mÙkj   [ 22.5]σ =  

iz0 7%  fuEu leadksa ls ckmys dk fo"kerk xqq.kkad Kkr dhft,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: fuEu lewgksa esa fdldk forj.k vf/kd lefer gSa \  

(i) ek/;  =  22,  ef/;dk  =  24,  eku fopyu  = 10,  

(ii) ek/;  =  22,  ef/;dk  =  21,  eku fopyu  = 12  
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iz0 9: ;fn ef/;dk dk eku 24 rFkk ek/; dk eku 26 gks rks lewg dh fo"kerk 

/kukRed gksXkh vFkok _.kkRed \  

iz0 10: fuEufyf[kr vkadM+ksa dh lgk;rk ls fopj.k & xqq.kkad   rFkk fo"kerk & 

xqq.kkad  dh Xk.kuk dhft, A  

o"kZ - 1910 '11 '12 '13 '14 '15 '16 '17 '18 '19 

xssgw¡ dk ewY; 

lwpdkad 

- 83 87 93 109 124 126 130 118 105 104

mRrj →  ¼ c.v  =   4.4 %  fo"kerk Xkq.kkad   0.953= ½ 

21-8 lanHkZ XkzUFk 

� lqnkek flag] vks0ih0 flag] okbZ0 ds0 flag (2002) & vFkZ”kkL= h; Xf.kr ,oa 

izkjfEHkd lkaf[;dh & jk/kk ifCyds’kUl] ubZ fnYyhA 

� J.K. Sharma (2008) � Business Statistics, Dorling Kinderseley 

(India) Pvt. Ltd. (Pearson Education), Delhi. 

� ,l0,u0 yky] ,y0ds0 prqosZnh (2010) & ifjek.kkRed fo”ys"k.k] f”ko 

ifCyf”kaXk gkml] bykgkcknA
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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 bdkbZ esa fo"kerk dh ekiksa ij ppkZ dh] izLrqr bdkbZ dk v/;;u djus ds i’pkr 

ikBd ifj?kkr ,oa i`Fkq’kh"kZRo ij tkudkjh izkIr djsxsasaA lkaf[;dh esa ifj?kkr dk iz;ksx 

fdlh vko`fÙk oaVu ds fofHkUu ekiksa] tSls & dsUnzh; izo`fÙk] vifdj.k] fo"kerk izFkq’kh"kZRo 

vkfn ds fo’ys"k.k esa gksrk gSA fdlh Js.kh esa ifj?kkrksa dk ifjdyu lekUrj ek/; vFkok 

fdlh dfYir ek/; ls ifj?kkr (moments about the arithmetic mean) dgrs gSaA 

ifj?kkrksa dh la[;k dbZ gksrh gSA ifj?kkr ;k viw.kZ 'kCn dk HkkSfrd foKku ;k ;fU=dk 

foKku esa izk;% iz;ksx gksrk gS] tgk¡ ;g fdlh fcUnq ds lkis{k ?kqeko iSnk djus okys cy 

dks ekirk gSA blesa fuEu fcUnq izeq[k gSa&  

ifj?kkrksa dh la[;k] dfYir ewy fcUnq ls ifj?kkr] dsUnzh; ifj?kkrksa ds ifjdyu] 

O;fDrXr Js.kh&vko`fÙk Js.kh] 'ksiMZ ds la”kks/ku] pkfyZ;j dh 'kq)rk tk¡p] ifj?kkrksa ij 

vk/kkfjr dkyZ fi;Zlu ds Xkqq.kkad] ifj?kkrksa ij vk/kkfjr fo"kerk Xkqq.kkad] i`Fkq’kh"kZRo] 

i`Fkq’kh"kZRo dh eki ds :i esa dkyZ fi;lZu us   2 vkSj  2 xqq.kkadksa dk iz;ksx fd;k 

gS] vUr esa lkjka”k ,oa vH;kl ds fy, iz”u ftllss ikBdksa dks bdkbZ dk v/;;u djus 

esa lqfo/kk gksXkhA  

22-2 mn~ns”;   

izLrqr bdkbZ esa ifj?kkr ds ekius dh fof/k ,oa iz;ksx ij ppkZ dh tk;sXkhA bldk 

mn~ns”; ikBd dks & 

• ifj?kkr D;k gS\ 

• ifj?kkr ds mi;ksx D;k gSa \  

• ifj?kkr dks ekius dh fof/k D;k gS\  

• izFkq’kh"kZRo D;k gS rFkk bldh mi;ksfXkrk,¡ D;k gSa\  

22-3 ifj?kkrksa dh la[;k  

ifj?kkrksa dh la[;k dbZ gksrh gSa] lkekU; :i ls fdlh vko`fRr fooj.k esa r ok¡ dsUnzh; 

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 djsa] lekUrj ek/; ls fudkys X;s fopyuksa dk ;ksx 'kwU; gksrk gSA  

iqu% r  = 2  j[kus ij lehdj.k (1)  }kjk  

 ( )
2 2

2

1
 = f  X - X  =   =  variance 

N
µ σ∑  

bl izdkj f}rh; dsUnzh; ifj?kkr izlj.k dks O;Dr djrk 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  ds ctk; ge fdlh dfYir fcUnq ¼dfYir ek/;½ A ls ifj?kkrksa dk 

ifjdyu dj ldrs gSaA lkekU; :i ls dfYir ewy fcUnq 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[kus 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 ns[k ldrs gSa fd ;fn A = O  

rks 1X  =  µ  vFkkZr 'kwU; ewy fcUnq ls fy;k X;k ifj?kkr 1µ  lekUrj ek/; dks O;Dr 

djrk gSA  

 lehdj.k (2)  esa  r  =  2, 3, 4, . . . . . bR;kfn j[kus 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 ∑  

ikBd vc ;g le> pqds gSa fd lekUrj ek/; ls fy, Xk;s ifj?kkr vFkok dsUnzh; 

ifj?kkr dks µ  ¼E;w½ rFkk dfYIkr fcUnq A ls fy, Xk, ifj?kkr dks µ
1 ls fy[krs 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 ds 10 inksa ij vk/kkfjr izFke pkj ifj?kkr Øe”k% 5] 30] 40 

vkSj 50 gSaA lekUrj ek/;] izlj.k 3µ  rFkk 4µ  dk ifjdyu dhft,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 dk lekUrj ek/; 7 vkSj izFke pkj dsUnzh; ifj?kkr 

Øe”k% 0, -16, 64 vkSj 162 gks rks & (1) dfYir ewy fcUnq 5 ij vk/kkfjr vkSj (2) 

'kwU; ij vk/kkfjr ifj?kkrksa dh X.kuk dhft,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 izdkj ewy fcUnq 5 ij vk/kkfjr izFke pkj ifj?kkr 2, 20, 40 vkSj 50 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  

oXkhZdr̀ Js.kh esa ifj?kkrksa dh Xk.kuk djrs le; oXkkZUrjksa ds e/; fcUnq dks gh pj (X) 

ekurs gSaA ;g eku fy;k tkrk gS fd vko`fÙk;ksa dk teko oxZ ds e/; fcUnq ij gh gksrk 

gSA ;g ekU;rk lefer forj.k esa yXHkX lgh gksrk gS ysfdu lkekU;r% ;k vlefer 

forj.k esa ,slk ekuuk mfpr ugha gksrk vkSj ifj.kkeLo:i dqN =qfV ftls lewgu =wfV 

(grouping error) dgrs gSa] ifj?kkrksa dh X.kuk esa fo|eku gks tkrh gSA bl foHkze ;k 
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=qfV dks nwj djus ds fy, 'ksiMZ (W.F. Sheppard) us fuEu lw=ksa dk iz;ksx fd;k 

vkSj bls gh 'ksiMZ ds la”kks/ku dgrs gSa &  

  2µ   ¼la”kksf/kr½  
2

2

h

12
=µ −  

  3µ ¼la”kksf/kr½  3=µ  

  4µ ¼la”kksf/kr½  2 4

4 2

1 7
h h

2 240
=µ − µ +  

ge tkurs gSa fd 1µ  lnSo 'kwU; gksrk gSA 1µ  vkSj  3µ  dk la”kks/ku blfy, Hkh 

vko’;d ugha gS fd buesa fopyuksa ds /kukRed vkSj _.kkRed fpUg cus jgrs gSaA vr% 

v’kqf) {kfriwjd izd`fr ds dkj.k yXkHkXk Lor% lekIr gks tkrh gSA 

'ksiMZ dk la”kks/ku lefer ;k lk/kkj.k lefer vko`fÙk oaVu esa gh mi;qDr gksrk gSA J  

;k ∪ vkd`fr okys vko`fÙk oaVu esa ;g mi;qDr ugha gksrkA lkFk gh ;fn vko`fÙk;ksa dh 

la[;k cgqr cM+h gks ¼1000 ls vf/kd½ rHkh ;g la”kks/ku mi;qDr gksrk gSA 

22-8  pkfyZ;j dh 'kq)rk tk¡p (Charlier�s check) 

pkfy;Z;j dh 'kq)rk tk¡p dh ppkZ geus iwoZ ds v/;k;ksa esa dh gSA gesa ;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 tkrk gSA O;ogkj esa 
fo"kerk ,oa i`Fkq’kh"kZRo ds eki esa ;s xqq.kkad  cgqr mi;ksxh gSA ;s chVk vkSj Xkkek xqq.kkad  

fuEu 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

 

dHkh&dHkh vYQk (alfa) Xqq.kkad   dh Hkh ppkZ dh tkrh gSA vYQk xqq.kkad  fuEu 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?kkrksa ij vk/kkfjr dkyZ fi;lZu dk fo"kerk xqq.kkad  & 

 1 2

k

2 1

( 3)
S

2(5 6 9)

β β +
=

β − β −
 

[ikBd ;gk¡ /kku nsa] iwoZ esa geus dkyZ fi;lZu ds fo"kerk  xqq.kkad   ds fy, geus J 

dk iz;ksx fd;k gSA ;gk¡ ij Sk dk iz;ksx blfy, dj jgs gSa fd nksuksa lw=ksa esa vUrj 

vklkuh ls gks ldsA] 

;gk¡ 1β vkSj 2β  dkyZ fi;lZu ds xqq.kkad gSA bl lw= }kjk /kukRed fo"kerk gksXhA ;fn 

rFkk _.kkRed fo"kerk gksXh ;fn X Z> rFkk _.kkRed fo"kerk gksXkh ;fn X Z< A ;fn 

kS 0=  rks ;k rks 1 0β =  ;k 2 3 0β + =  ;k  2 3β = −  

 ysfdu 4 2

2 2/β =µ µ  tgk¡  4

4
1 f (x x) 0

N
µ = Σ − >  

 vkSj 2µ  izlkj.k gS ftldk oxZ _.kkRed ugha gks ldrk vr% &  
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 4
2 2

2

0
µ

β = >
µ

 

bl izdkj ;fn kS 0=  rks 1 0β =  ;k 3 0µ = A bl izdkj lefer forj.k esa 1 0β = A 

vr% 1β dks fo"kerk ds eki ds :i esa iz;ksx fd;k tkrk gSA ysfdu bldh ,d XkEHkhj 

lhek (limitation) gSA pw¡fd 2 3

1 3 2/β =µ µ  tgk¡ rks /kukRed ;k _.kkRed gks ldrk gS 

ysfdu 2

3µ  lnSo /kukRed gksXkA blh izdkj 3

2µ  Hkh /kukRed gksXkkA bl izdkj 1β ] 

fo"kerk dh fn”kk ¼/kukRed ;k _.kkRed½ dks crkus esa vleFkZ gksrk gSA bl nks"k dks 

nwj djus ds fy, dkyZ fi;lZu ds Xkek xqq.kkad  dk iz;ksx fd;k tkrk gSA  

 3 3
1 1 3/ 2 3

2

µ µ
γ = + β = =

µ σ
 

bl izdkj fo"kerk dk fpUg 3µ ij fuHkZj gks tkrk gSA ;fn 3µ _.kkRed gksXk rks 

fo"kerk Hkh _.kkRed gksXkh vkSj ;fn 3µ /kukRed gksXk rks fo"kerk Hkh /kukRed gksXhA  

22-11 i`Fkq’kh"kZRo   

geus iwoZ esa gh Li"V fd;k gS fd fdlh vko`fÙk oaVu dh laiw.kZ fo’ks"krkvksa dh tkudkjh 

djus ds fy, pkj izdkj ds eki vko’;d gSaA dsUnzh; izo`fÙk dh eki] vifdj.k dh eki 

vkSj fo"kerk dh eki] vR;Ur egRoiw.kZ gksrs gq, Hkh fdlh oaVu dh lEiw.kZ dgkuh dks 

ugha dg ikrsA blds fy, gesa pkSFkh eki vFkkZr~ i`Fkq’kh"ZRo dh eki dh tkudkjh 

vko’;d gSA i`Fkq’kh"kZRo dks dkyZ fi;lZu oØ dh mÙkyrk dgrs gSaA fo"kerk ls gesa ;g 

tkudkjh izkIr gksrh gS fd oaVu lefer gS vFkok vlefer gSA nwljs 'kCnksa esa fo"kerk 

vko`fÙk oØ dh nk;ha vFkok ck¡;h iwaN  dh fLFkfr dh tkudkjh izLrqr djrh gSA 

i`Fkq’kh"kZRo gesa oØ ds ek/; vFkok 'kh"kZ ds uqdhysiu  ;k piVsiu  dh tkudkjh iznku 

djrk gSA  

fdlh vko`fÙk oaVu dk oØ uqdhyk vFkok piVk gks ldrk gSA ;fn ge izlkekU; oØ  

dks vk/kkj ekus rks i`Fkq’kh"kZRo gesa izlkekU;rk ls vyxko  dh tkudkjh nsrs gsA bldh 

eki ls gesa Js.kh ds e/; HkkXk esa vko`fÙk;ksa ds teko dk Kkr izkIr gksrk gSA ;fn e/; 

HkkXk esa vko`fÙk;ksa dk teko lkekU; gS rks og vko`fÙk oØ e/;e 'kh"kZ okyk ;k izlkekU;  

dgykrk gSA ;fn e/; HkkXk esa vko`fÙk;ksa dk teko vR;f/kd l?ku gS rks oØ uqdhys 



प�रमाणा�मक 	व�धया ँ                                                                              MAEC104 

उ�तराखडं मु�त 
व�व
व�यालय����������������������������������������������������������������������������������५१२�

'kh"kZ okyk gksrk gSA blds foijhr ;fn dsUnz esa vko`fÙk;ksa dk teko de gS rks oØ 

piVs 'kh"kZ okyk  dgykrk gSA fp= esa oØ C piVs 'kh"kZ okyk oØ gSA  i`Fkq’kh"kZRo 

vkd`fr ¼uqdhysiu vFkok piVsiu½ dks ekirk 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 rks oØ e/;e 'kh"kZ okyk (meso-kurtic) gSA 

;fn  2 > 3 ;k  2 > 0 rks oØ uqdhys 'kh"kZ okyk (lepto-kurtic) gSA 

;fn  2 > 3 ;k  2 < 0 rks oØ piVs 'kh"kZ okyk (platy-kurtic) gSA 

mnkgj.k � 1.  ;fn fdlh oaVu esa lekUrj ek/; (X) 1= gks vkSj  2,  3 rFkk  4 dk 

eku Øe”k% 3, 0 vkSj 27 gks rks budh lgk;rk ls fo"kerk rFkk i`Fkq’kh"kZRo dh tk¡p 

dhft,A 

gy &dkyZ fi;lZu dk fo"kerk 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= =  

dkyZ fi;lZu dk 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 oaVu e/;e 'kh"kZ okyk ;k izlkekU; gSA 

pw¡fd  3 = 0 vkSj  2 = 3 vr% oaVu lekUrj ek/;A vkSj izeki fopyu 3 1.732=  

ds lkFk izlkekU; gSA 

mnkgj.k- 2- ;fn  2 = 120 vkSj  4 = 36000  rks oaVu dk Lo:i Kkr dhft,A 

 gy & oaVu ds Lo:i ds fy, gesa i`Fkq’kh"kZRo dh eki djuh 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 rks prqFkZ dsUnzh; ifj?kkr 

dk D;k ewY; gks rkfd oaVu (i) uqdhys 'kh"kZ okyk gksaA 

 (ii) e/;e 'kh"kZ okyk gks (iii) piVs 'kh"kZ okyk gksA 

 gy & 4σ =   vr% 2 2 2(4) 16σ =µ = =  

  4
2 2

2

µ
β =

µ
 

 (i)  uqdhys 'kh"kZ okys oaVu ds fy, 2 3β >  gksuk 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 oaVu esa & 

  4
2 2

2

3
µ

β = =
µ

 

;k      2

4 23µ = µ  

      23 (16)= ×  

      3 256 768= × =  

 (iii)  piVs 'kh"kZ okys oaVu 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-   fuEu forj.k dh dqdqnrk xqq.kkad   Kkr dhft,A 

oXkZUrj 0-4 4-8 8-12 12-16 16-20 

vko`fÙk 1 3 12 8 6 

 

oXkkZUrj e/; fcUnq vko`fÙk (X X)−  2(X X)−  4(x x)−  4f (x x)−  

0-4 2 1 -10 100 10000 10000 

4-8 6 3 -6 36 1296 3888 

8-12 10 12 -2 4 16 192 

12-16 14 8 2 4 16 128 

16-20 18 6 6 36 1296 7776 

 
4

4

f (x x) 21984
M 732.80

N 30

Σ −
= = =  

    dk eku  =  4.06  

bls dqdqnrk ds lw= esa j[kus ij  

dqdqnrk xq.kkad    4

4 4

M 732.80 732.80
2.70

(4.06) 271.71
= = = =

σ
 

dqdqnrk dk eku pw¡fd 3 ls de gS vr% fn;s gq, forj.k dk vko`fÙk oØ piVs 'kh"kZ  

gksXkkA 

22-13 lkjka”k 

⇒ ifj?kkr fdlh fcUnq ds lkis{k ?kqeko iSnk djus okys cy dks ekirk gSA 

⇒ ifj?kkrksa dk ifjdyu lekUrj ek/; vFkok fdlh dfYir ek/; ls fd;k tk 

ldrk gSA 

⇒ ifj?kkr & 

 r ok¡ dsUnzh; 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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fdlh dfYir ewy fcUnq 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/kr½  
2

2

h

12
= µ −  

 4µ  ¼la”kksf/kr½  2 4

4 2

1 7
h h

2 240
=µ − µ +  

ifj?kkrksa ij vk/kkfjr dkyZ fi;lZu ds 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 dh eki }kjk gesa oØ ds ek/; vFkok 'kh"kZ ds uqdhysiu ;k piVsiu 

dh tkudkjh izkIr gksrh gSA 

⇒ bls dkyZ fi;lZu }kjk oØ dh mÙkyrk  Hkh dgrs gSaA 

⇒ bldh eki ls gesa Js.kh ds e/; HkkXk esa vko`fÙk;ksa ds teko dk Kkr izkIr gksrk 

gSA bls  2 2,β γ  xqqq.kkadksa }kjk fpfUgr djrs gSaA 

2 3β =  ;k  2 0γ =  rks oØ e/;e 'kh"kZ okyk gSA 
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2 3β >  ;k  2 0γ >  rks oØ uqdhys 'kh"kZ okyk gSA 

2 3β <  ;k  2 0γ <  rks oØ piVs 'kh"kZ okyk gSA 

22-14     'kCnkoyh  

22.14 vH;kl ds fy;s iz”u 

oLrqfu’B iz”u % 

¼1½ fo’kerk dk lEcU/k fdl ifj?kkr ls gS& 

  (i) izFke ifj?kkr   (ii) f}rh; ifj?kkr  

  (iii) r`Rkh; ifj?kkr   (iv) buesa ls fdlh ls ugha  

¼2½ izFke dsfUnz; ifj?kkr dk ewY; gksrk gS& 

  (i) ,d     (ii) “kwU; 

  (iii) ,d ls vf/kd         (iv) buesa ls dksbZ ugha 

¼3½ oØ ds ek/; vFkok “kh’kZ ds uqdhysiu ;k piVsiu dh tkudkjh nsrk gS& 

  (i) i`Fkq”kh’kZRo   (ii) ifj?kkr  

  (iii) fo’kerk  (iv) lekUrj ek/; 

¼4½ ;fn β2 > 3 gS rks oØ dSlk gksXk  

  (i) uqdhys “kh’kZ okyk  (ii) piVS “kh’kZ okyk 

  (iii) e/;e “kh’kZ okyk       (iv) buesa ls dksbZ ugha 

¼5½ i`Fkq”khoZRo dks oØ dh mRRkyrk fdlus dgk& 

  (i) dsyh    (ii) ckmys 

  (iii) dkyZ fi;lZu   (iv) buesa ls dksbZ ugha 

mRRkj % 1-(iii)        2-(ii)  3-(i)  4-(i)  5-(iii) 

lgh (T) vFkok Xkyr (F) fpfUgr djsa & 

¼1½ e/;e “kh’kZ okyk oØ izlkekU; oØ dgykrk gSA 

¼2½ e/;e “kh’kZ okys oØ ds lUnHkZ esa β2 < 3 gksrk gSA 

¼3½ f}rh; dsfUnz; ifj?kkr izlj.k dks dgrs gSA 

¼4½ ,d lefer forj.k ds lHkh fo’ke ifj?kkrksa dk ewY; ges”kk “kqU; ls vf/kd gksrk gSA 
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¼5½ prqFkZ dsfUnzr ifj?kkr i`Fkq”kh’kZRo dh eki djrk gSA 

mRRkj % 1-(T)        2- (F)  3-(T)  4-(F)  5-(T)    

iz0 1 r fdls dgrs gSa\ dsUnzh; ifj?kkrksa dks ekius dh fof/k Li"V dhft,A 

iz0 2 izFkq’kh"kZRo dh O;k[;k dhft,A fo"kerk rFkk izFkq’kh"kZRo esa vUrj Li"V 

dhft,A 

iz0 3 dkyZ fi;lZu ds chVk rFkk Xkek Xqq.kkad  ksa dh O;k[;k dhft,A 

iz0 4 fuEu ij laf{kIr fVIi.kh dhft,A 

(1) dfYir ewy fcUnq ls ifj?kkr 

(2) 'ksiMZ la’kks/ku 

(3) ifj?kkrksa ij vk/kkfjr fo"kerk eki 

(4) lefer rFkk vlefer forj.k 

iz0 5 fdlh in forj.k ds ewY; 3 ls fy;s X;s izFke] f}rh; rFkk r`rh; 

ifj?kkrksa dk ewY; Øe’k% 2, 50 rFkk 30 gSA 'kwU; ls fy;s X;s bu 

izFke rhuksa ifj?kkrksa dk ewY; Kkr dhft,A 

m0 ' ' '

1 2 35, 31 201.µ = µ = µ =  

iz0 6 mijksDr iz”u esa in forj.k dk izlj.k Kkr dhft,A 

m0   2 = variance = 6.  

iz0 7 fuEu leadksa ds ek/; ij vk/kkfjr izFke] f}rh; rFkk rr̀h; ifj?kkrksa 

dh Xk.kuk dhft,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 fuEu leadksa 1β  ls rFkk 2β  dk eku Kkr dhft, rFkk ifj.kke ij 

fVIi.kh dhft, 

izkIrkad 20-30 30-40 40-50 50-60 60-70 70-80 80-
90 

fo|kFkhZ 
la0 

4 7 10 20 4 3 2 
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iz0 9 fdlh forj.k esa ewY; 4 ls fy;ps X;s izFke pkj ifj?kkrksa dk ewY; 

Øe’k% 1, 5, 17, -30 vkSj 108 gSA dsUnzh; ifj?kkrksa] 1β  rFkk 2β  dk 

eku Kkr dhft, lkFk gh (i) 'kwU; ls rFkk (ii) ewY; 2 ls ifj?kkrksa 

dh Xk.kuk dhft, 

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 10 fuEu leadksa ls  1 rFkk  2 dh Xk.kuk djrs gq, fo"kerk rFkk 

izFkq’kh"kZRo dh tk¡p dhft, 

(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) oXkkZUrj 2-3 3-4 4-5 5-6 6-7 7-8 8-9 

vko`fÙk 5 38 65 92 70 40 10 
 

m0(i)    1 20, 3β = β =  forj.k iw.kZr;k lefer ,oa e/;dk 'kh"kZ okyk gSA  

(ii) 1 20.177, 3γ = β =  forj.k yXkHkXk lefer ,oa e/;dk 'kh"kZ okyk gSA 

(iii) 
1 1 20.0893, 0.3076γ = β = β = A forj.k yXHkX lefer ,oa piVs 'kh"kZ okyk gSA 

(iv) 1 1 20.0001, 0.031, 2.44β = β = β =   ;g vYi fo"kerk ,oa piVs 'kh"kZ okyk oaVu gSA  

iz0 

11 

fuEufyf[kr vko`fÙk forj.k ds fy;s fo"kerk Xkq.kkad ,oa dqdqnrk dh Xk.kuk 

dhft, 

 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 13 ,d vFkZ”kkL=h ds ikl fuEu vkadM+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 =  

 dqdqnrk Xqq.kkad   Kkr dhft, & 

m0 13 
2( 2.22)β =  

22-17 lanHkZ xzzUFk 

� lqnkek flag] vks0ih0 flag] okbZ0 ds0 flag (2002) & vFkZ”kkL= h; Xf.kr ,oa 

izkjfEHkd lkaf[;dh & jk/kk ifCyds”kUl] ubZ fnYyhA 

� J.K. Sharma (2008) � Business Statistics, Dorling Kinderseley 

(India) Pvt. Ltd. (Pearson Education), Delhi. 

� ,l0,u0 yky] ,y0ds0 prqosZnh (2010) & ifjek.kkRed fo”ys"k.k] f”ko 

ifCyf”kaXk gkml] bykgkcknA 
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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 nks pj ewY;ksa ds chp vkfJrrk dk la[;ked Kku gksrk gSA  eksVs rkSj 

ij ge ;g dg ldrs gSa fd lglEcU/k xq.kkad nks Jsf.k;ksa ds chp lglEcU/k dh ek=k 

dks rks crkrk gS ijUrq ,d Js.kh ds fuf”pr  pj&ewY; ds vk/kkj ij nwljh vkfJr Js.kh 

ds lEcfU/kr pj ewY; dk vuqeku ugha crkrkA  izrhixeu fo'ys"k.k }kjk ge ,d 

fuf”pr  pj ewY; ds lkis{k vkfJr Js.kh ds pj ewY; dk vuqeku yXk ldrs gSaA  ;fn 

,d pj ewY; dk irk gks rks nwljs pj ewY; dk irk ftl lkaf[;dh; jhfr ls ge yXkrs 

gSa mls izrhixeu dgrs gSaA 

izrhixeu lkaf[;dh; fo'ys"k.k dh og fof/k gS ftlds }kjk ,d pj ds fdlh Kkr 

ewY; ls lEcfU/kr nwljs pj dk lEHkkO; ewY; izrhixeu lehdj.k dh lgk;rk ls 

vuqekfur fd;k tk ldrk gSA lkaf[;dh ds vkaXy Hkk"kk ds *fjXkszlu^ 'kCn ds fy, fgUnh 

Hkk"kk esa *lekJ;.k^ 'kCn dk iz;ksx fd;k tkrk gS] ;|fi dqN ys[kdksa us *lekJ;.k^ 

'kCn ds LFkku ij *izrhixeu^ 'kCn iz;ksx fd;k gSA  tho&foKku vkSj Hkw&foKku esa 

*fjXzs'ku^ 'kCn ds fy, *izfrØe.k^ 'kCn iz;ksx fd;k tkrk gSA  izrhixeu ¼;k lekJ;.k½ 

'kCn dk vFkZ gS] okil ykSVuk ;k ihNs dh vksj eqM+uk ;k ?kweuk A  lkaf[;dh esa bl 

'kCn dk iz;ksx loZizFke lu~ 1877 esa lj Ýkafll XkkYVu uked izfl) oSKkfud us 

vius 'kks/k ys[k & **iSr`d Å¡pkbZ esa e/;erk dh vksj izrhixeu^^   esa fd;k FkkA  mDr 

'kks/k&ys[k esa mUgksaus yXHkX ,d gtkj firkvksa vkSj muds iq=ksa dh Å¡pkbZ ;k dn esa 

lEcU/k dk v/;;u fd;k vkSj dqN cgqr gh jkspd fu"d"kZ fudkykA  ;s fu"d"kZ gS %  

¼i½ yEcs firkvksa ds yEcs vkSj ukVs firkvksa ds ukVs iq= gksrs gSaA 

¼ii½ yEcs firkvksa ds iq=ksa dh ek/; yEckbZ muds firkvksa dh ek/; yEckbZ dh vis{kk 

de gksrh gSA 

¼iii½ ukVs firkvksa ds iq=ksa dh ek/; yEckbZ muds firkvksa dh ek/; yEckbZ dh vis{kk 

vf/kd gksrh gSA 

¼iv½ XkkYVu us ;g ik;k fd *tkfr  dh ek/; yEckbZ ls firkvksa dh ek/; yEckbZ esa 

fopyu dh vis{kk tkfr dh ek/; yEckbZ ls iq=ksa dh ek/; yEckbZ esa fopyu 
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de gksrk gSA  tc firk ek/; yEckbZ ls vf/kd ;k de yEcs gksrs gSa rks iq=ksa 

dh yEckbZ ek/; dh vksj lekJf;r ;k ihNs dh vksj eqM+ tkrh gSA 

bl izdkj iq=ksa dh Å¡pkbZ ds lkekU; ek/; ds fudV okil tkus dh bl izo`fÙk dks gh 

Ýkafll XkYVu us *e/;erk dh vksj izrhixeu^ dgk FkkA XkkYVu us bl izo`fÙk dk iz;ksx 

,d Kkr pj ¼firk dh Å¡pkbZ½ ds rRlaoknh vkfJr pj ¼iq= dh Å¡pkbZ½ dk loksZÙke 

vuqeku yXkus ds fy, fd;k FkkA 

vk/kqfud le; esa izrhixeu dk mi;ksx dsoy firX̀r fo'ks"krkvksa ds v/;;u rd gh 

lhfer ugha gS cfYd bldh lkekftd vkfFkZd o O;kolkf;d {ks=ksa esa O;kogkfjd 

mi;ksfXrk gSA  nks ;k nks ls vf/kd Jsf.k;ksa ds in ewY;ksa esa lkekU; ek/; dh vksj okil 

tkus dh izo`fÙk gksrh gS & ;gh izrhixeu gSA  izrhixeu dh lgk;rk ls ge ,d pj 

ewY; ij vk/kkfjr nwljk pj ewY; cM+h ljyrk ls Kkr dj ldrs gSaA  nks lEcfU/kr 

Jsf.k;ksa esa izrhixeu dk v/;;u fcUnq&js[kh; <aX ls fd;k tkrk gSA  fo{ksi fp=  ij 

loksZi;qDr js[kk,¡  [khaph tkrh gSaA  bUgsa izrhixeu js[kk,¡  dgrs gSaA 

23-2   mn~ns';  

¼i½ izrhixeu dks le>uk rFkk izrhixeu js[kk,¡ izkIr djuk 

¼ii½ izrhixeu xqq.kkad ds vfHky{k.k ;k fo'ks"krk,¡ ,oa muds mi;ksxA 

23-3 izrhixeu dh ifjHkk"kk   

 izrhixeu dh dqN egRoiw.kZ ifjHkk"kk,¡ fuEu gS % 

1½ **vk¡dM+ksa dh ewy bdkb;ksa ds :i esa] nks ;k vf/kd pjksa ds chp ek/; lEcU/k 

dk eki lekJ;.k dgykrk gSA^^& ekfjl es;lZ Cys;j 

2½ **izk;% ;g Kku djuk vf/kd egÙoiw.kZ gksrk gS fd ¼nks ;k vf/kd ?kVukvksa esa½ 

okLrfod lEcU/k D;k gS ftlls ,d pj&eku ¼Lora= pj&eku½ ds Kku ds 

vk/kkj ij nwljs pj&eku ¼vkfJr pj&eku½ dk vkdyu fd;k tk lds( vkSj 

bl izdkj dh n'kk esa iz;ksx dh tkus okyh mi;qDr lkaf[;dh; izfof/k 

lekJ;.k&fo'ys"k.k dgykrh gSA^^& okfyl ,oa jkWcVZl 
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23-4 mi;ksfXkrk@egÙo   

mi;qZDr ifjHkk"kkvksa ls ;g Li"V gS fd izrhixeu fo'ys"k.k ,d pj ds vKkr eku dk 

nwljs pj ds Kkr eku ls vkdyu ;k iwoZdFku   ds fy, fd;k tkrk gSA  ;g ,d 

cgqr gh mi;ksx lkaf[;dh; midj.k gS ftldk iz;ksx izkÑfrd vkSj lkekftd nksuksa 

foKkuksa esa fd;k tkrk gSA 

vkfFkZd o O;kolkf;d tXkr esa izrhixeu dh vR;f/kd O;kogkfjd mi;ksfXkrk gSA  

izcU/k&vf/kdkfj;ksa }kjk O;olk; ds fu;a=.k&midj.k   ds :i esa izrhixeu fo'ys"k.k 

dk iz;ksx fd;k tkrk gSA  bl izfof/k ds vk/kkj ij mfpr O;kolkf;d fu.kZ; ysuk 

ljy gks tkrk gS rFkk ml fu.kZ; dks O;ogkfjdrk dh dlkSVh ij ij[kk tk ldrk gSA  

mnkgj.kkFkZ] blds }kjk ;g vuqeku yXk;k tk ldrk gS fd ;fn fdlh oLrq ds 

mRiknu ;k mldh iwfrZ esa fuf”pr  ek=k esa o`f) ;k deh gks tk, rks mlds ewY; esa 

laHkkfor ifjorZu fdruh ek=k esa gksXkA  blh izdkj ;g Hkh Kkr fd;k tk ldrk gS fd 

lkekU; ewY;&Lrj esa fuf”pr  ifjorZu fdruh ek=k esa gksXkA  blh izdkj ;g Hkh Kkr 

fd;k tk ldrk gS fd lkekU; ewY;&Lrj esa fuf”pr  o`f) gksus ij thou&fuokZg O;; 

fdruk c<+ tk,XkkA  ewY;ksa ds vk/kkj ij ek¡Xk dk] o"kkZ dh ek=k] cht] [kkn vkfn ds 

vk/kkj ij Ñf"k mit dk rFkk iw¡th ds vk/kkj ij ykHk vkfn dk vuqeku yXkus esa 

izrhixeu fo'ys"k.k cgqr lgk;d fl) gksrk gSA  O;olk; dh lQyrk ds fy, bl 

izdkj ds vuqeku vfuok;Z gksrs gSa ijUrq ;s vuqeku rHkh vf/kd ;FkkFkZ gksrs gSa tc nksuksa 

Jsf.k;ksa esa ijLij ?kfu"B lglEcU/k gksA  izrhixeu fo'ys"k.k dh lgk;rk ls pj&ewY;ksa 

esa lg&lEcU/k dh ek=k o fn'kk dk eki Hkh fd;k tk ldrk gSA 

lekt'kkL=h; v/;;u esa rFkk vkfFkZd vk;kstu ds {ks= esa tula[;k iqokZuqeku] 

tUe&njksa] e`R;q&njksa vkSj blh izdkj ds vU; pjksa ds iqokZuqeku cM+s mi;ksxh gksrs gSaA 

23-5 izrhixeu ds izdkj   

izrhixeu dks ukius dh fof/k;k¡ eq[;r% rhu izdkj dh gksrh gSa & 

¼i½ ljy ,oa cgqxq.kh izrhixeu 
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ljy izrhixeu esa ,d pj Lora= rFkk ,d pj vkfJr gksrk gS tSls ewY; rFkk ek¡Xk ds 

e/; lEcU/k esa ewY; Lora= pj gS rFkk ek¡X vkfJrA  cgqxqq.kh izrhixeu esa ,d ls 

vf/kd Lora= pj ds lkis{k dsoy ,d gh vkfJr pj gksrk gS tSls fdlh oLrq dh 

dher] miHkksDrk dh vk; rFkk mldh #fp bu rhuksa Lora= pjksa dk izHkko ml oLrq dh 

ek¡X ij iM+sXkk vr% ;gk¡ oLrq dh ek¡Xk ,d vkfJr pj gSA 

¼ii½ dqy ,oa vkaf”kd izrhixeu 

dqy izrhixeu esa vkfJr pj ij izHkko tkuus ds fy, lHkh Lora= pjksa dks fopkj esa 

fy;k tkrk gS tcfd vkaf”kd izrhixeu esa ,d ;k nks Lora= pjksa ij gh fopkj fd;k 

tkrk gS rFkk 'ks"k dks NksM+ fn;k tkrk gSA 

¼iii½ js[kh; ,oa vjs[kh; izrhixeu 

tc Lora= pj rFkk vkfJr pj esa ijLij lEcU/kksa dks iznf'kZr djus gsrq lh/kh js[kk dk 

iz;ksx fd;k tkrk gS rc ;g *js[kh; izrhixeu^ dgykrk gS rFkk tc ;g izn'kZu oØh; 

js[kk }kjk fd;k tkrk gS rks ;g vjs[kh; izrhixeu dgykrk gSA 

lkekU;r% izrhixeu dh fof/k;ksa esa ljy js[kh; izrhixeu lokZf/kd mi;qDr ekuh tkrh 

gS ftlesa izrhixeu js[kkvksa }kjk Lora= ,oa vkfJr pjksa dk ijLij lEcU/k n'kkZ;k tkrk 

gSA 

23-6 js[kh; izrhixeu   

nks ijLij lEcfU/kr lead Jsf.k;ksa esa izrhixeu&fo'ys"k.k dk dk;Z vf/kdrj 

fcUnq&js[kh; jhfr }kjk gh fd;k tkrk gSA  nks lEcfU/kr Jsf.k;ksa ds pj&ewY;ksa dks 

fcUnqjs[kk ij vafdr djus ls tks fo{ksi&fp=  ;k fcUnq fp= rS;kj gksrk gS rFkk bl 

fp= ij vafdr fcUnqvksa ds e/; ls xqtjus okyh tks nks *loksZi;qDr js[kk,¡ fufeZr gksrh gS 

okLro esa ;s js[kk,¡ gh izrhixeu js[kk,¡ dgykrh gSA  Lej.k jgs izrhixeu js[kh; gks 

ldrk gS vFkok oØjs[kh;A  mi;qZDr js[kkvksa ds ljy gksus ij izrhixeu js[kh;   ekuk 

tkrk gS vkSj vXkj ;g js[kk,¡ ljfyr oØ ds :i esa gks rks izrhixeu] oØ&js[kh;   

ekuk tk,XkA  ljy izrhixeu js[kkvksa ds lehdj.k ,d&?kkrh; gksrs gSa vFkkZr~ X ij y  
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dh izrhixeu js[kk dk lehdj.k X = a + by] vkSj blh izdkj y ij X dh izrhixeu 

js[kk dk lehdj.k y = a + bX gksrk gSA 

23-7 izrhixeu js[kk,¡   

vFkZ & tSlk fd Åij Li"V fd;k tk pqdk gS fd nks lead Jsf.k;ksa ds ikjLifjd 

vkSlr&lEcU/k dks n'kkZus okyh loksZi;qDr js[kkvksa dks *izrhixeu js[kk,¡^ dgrs gSA  ;s 

js[kk,¡ okLro esa fdlh ,d Js.kh ds e/;e&ewY; ls lEcfU/kr nwljh Js.kh ds loksZÙke 

e/;e&ewY;ksa dks O;Dr djrh gSA 

23-7-1 izrhixeu dh nks js[kk,¡ D;ks\ 

 blds okLro esa nks dkj.k gS & 

¼1½ igyh ckr rks ;g gS fd nks lEcfU/kr Jsf.k;ksa ds fn, gksus ij ,d js[kk] X dk 

y ij izrhixeu izdV djrh gS vkSj nwljh js[kk] y dk X ij izrhixeu izdV 

djrh gSA  izFke js[kk dh jpuk ds fy, y dks Lora= pj ewY; vkSj X dks 

vkfJr pj&ewY; ekuk tkrk gS rFkk bl js[kk dh lgk;rk ls y ds fn, gq, 

vkSlr ewY; ds rRlaoknh X dk] loksZi;qDr ek/;&ewY; dk vuqeku yXk;k tk 

ldrk gSA  blds foijhr nwljh js[kk ds fy, X dks Lora= pj&ewY; vkSj y dks 

vkfJr pj&ewY; ekuk tkrk gS rFkk bldh lgk;rk ls y dk loksZÙke 

ek/;&ewY; Kkr fd;k tk    ldrk gSA 

¼2½ nks izrhixeu js[kk,¡ gksus dk ,d vU; dkj.k ;g Hkh gS fd bu js[kkvksa dh 

jpuk **U;wure oxZ jhfr^^ dh bl ekU;rk ds vk/kkj ij dh tkrh gS fd *[khaph 

tkus okyh js[kk ,slh gksuh pkfg, fd ftlls fofHkUu fcUnqvksa ds fopyuksa ds oXksZa 

dk tksM+ U;wure gksA  ;gk¡ ;g Lej.k jgs] fofHkUu fcUnqvksa ds fopyu&oXksZa dk 

tksM+ dsoy loksZi;qDr js[kk ls gh U;wure gksrk gSA  fcUnqvksa ls loksZi;qDr js[kk 

rd ds foyuksa dk eku nks fof/k;ksa ls fd;k tk ldrk gS & izFke] yEcor~ :i 

ls vFkkZr~ dksfV v{k ds lekUrj ¼parallel to Y-aXis½] rFkk nwljk {kSfrt :i 

ls  vFkkZr~ Hkqtk{k ds lekUrj ¼parallel to X-aXis½A  pwafd nksuksa rjg ds 



प�रमाणा�मक 	व�धया ँ                                                                              MAEC104 

उ�तराखडं मु�त 
व�व
व�यालय����������������������������������������������������������������������������������५२६�

fopyuksa ds oXksZa ds vyx&vyx tksM+ U;wure cuk, j[kus ds fy, nks js[kkvksa 

dk gksuk t:jh gSA  vr% ;gh dkj.k gS fd Y dh X ij izrhixeu js[kk bl 

izdkj [khaph tkrh gS fd ;g yEcor~ fopyuksa ds oXksZa dk tksM+ U;wure dj ns( 

vkSj X dh Y ij js[kk bl izdkj [khaph tkrh gS fd {kSfrt&fopyuksa ds oXksZa dk 

tksM+ U;wure gks tk,A 

23-8 izrhixeu js[kkvksa ds dk;Z  

 izrhixeu js[kkvksa ds nks egRoiw.kZ dk;Z gksrs gSa & 

¼1½ loksZi;qDr vuqeku & tSlk fd Li"V fd;k tk pqdk gS bu js[kkvksa dh lgk;rk 

ls ,d Js.kh ds fn;s gq, ewY; ds vk/kkj ij nwljh Js.kh ds rRlaoknh loksZi;qDr vkSlr 

ewY; dk lkaf[;dh; vuqeku yXk;k tk ldrk gSA  X dk Y ij ¼of X on Y½ 

izrhixeu js[kk ls X dk rFkk Y dh X ij ¼of Y on X½ izrhixeu js[kk }kjk Y dk 

loksZÙke vuqeku yXk;k tkrk gSA 

¼2½ lglEcU/k dh ek=k o fn'kk dk Kku & izrhixeu js[kkvksa dh lgk;rk ls 

fuEufyf[kr fu;eksa ds vk/kkj ij ;g Hkh Kkr fd;k tk ldrk gS fd nksuksa Jsf.k;ksa esa 

lglEcU/k fdruk vkSj dSlk gS & 

¼i½ /kukRed & tc nksuksa izrhixeu js[kk,¡ js[kkfp= ij ck,¡ fupys dksus ls nkfgus 

Åij ds dksus dh vksj ¼Å/oZXkeh½ c<+rh gS rks X vkSj Y esa /kukRed lglEcU/k gksrk gSA 

¼ii½ _.kkRed & blds foijhr tc ;s js[kk,¡ Åij ls uhps dh vksj ¼v/kksXkeh½ tkrh 

gSa rks lglEcU/k _.kkRed gksrk gSA 

¼iii½ iw.kZ lglEcU/k ,d js[kk & tc fo{ksi fp= ij izkafdr fofHkUu fcUnq ,d gh 

lh/kh js[kk ds :i esa gks rks nksuksa js[kk,¡ ,d&nwljsa dks iwjh rjg ls <d ysrh gSA  ,slh 

fLFkfr esa Jsf.k;ksa esa iw.kZ lglEcU/k gksrk gSA  nwljs 'kCnksa esa X vkSj Y esa iw.kZ lglEcU/k 

gksus ij ,d gh izrhixeu js[kk curh gSA 
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¼iv½ lglEcU/k dk vHkko & ;fn nksuksa js[kk,¡ ,d nwljs dks ledks.k ¼right angle½ 

vFkkZr~ 900  ds dks.k ij dkVrh gksa rks X vkSj Y esa fcYdqy lglEcU/k ugha ik;k tkrkA  

bl fLFkfr esa fo{ksi&fp= ij fofHkUu fcUnq pkjksa vksj fc[kjs gksrs gSa rFkk muesa dksbZ 

lqfuf”pr  izo`fÙk Li"V ugha gksrhA 

¼v½ lhfer lglEcU/k & nksuksa izrhixeu js[kk,¡ ,d&nwljs ds ftruh fudV gksaXh] X

vkSj Y esa mruk gh vf/kd lglEcU/k gksXkA  blds foijhr ;s js[kk,¡ ,d&nwljs ls 

ftruh nwj gksrh tk,aXh lglEcU/k dh ek=k mruh gh de gksrh tk,XhA  ;s js[kk,¡ nksuksa 

Jsf.k;ksa ds lekUrj ek/; ds la;ksx ls izkafdr fcUnq ij ,d&nwljs dks dkVrh gSA  vr% 

buds loZfu"B fcUnq ls nksuksa v{kksa ij Mkys tkus okys yEc X rFkk Y ds lekUrj 

ek/;&ewY;ksa dks O;Dr djrs gSaA 

fuEu fp= ls izrhixeu js[kkvksa ls lEcfU/kr mi;qZDr fu;e Li"V gks  tkrs gSa & 

 

izrhixeu js[kkvksa dh jpuk nks jhfr;ksa }kjk dh tk ldrh gS & 

¼d½ eqDr gLr jhfr }kjk ( rFkk  

¼[k½ izrhixeu lehdj.kksa }kjk   

izFke jhfr dk iz;ksx lkekU;r% ugha fd;k tkrk] D;ksafd blds vk/kkj ij fofHkUu 

O;fDr;ksa }kjk js[kk fHkUu&fHkUu izdkj ls [khaph tk ldrh gSA  vr% izrhixeu 

lehdj.k ds vk/kkj ij gh bu js[kkvksa dh jpuk dh tkrh gSA 
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¼d½ eqDr&gLr oØ fof/k & eqDr gLr oØ fof/k esa ge loZizFke X  vkSj Y ds ekuksa 

ds ;qxeksa dks izdh.kZ vkjs[k ds :i esa vkysf[kr djrs gSaA  ekuksa ds ,d ;qxe ds fy, 

,d fcUnq vkysf[kr fd;k tkrk gSA  blds ckn ge nks eqDr gLr js[kk,¡ [khaprs gSaA  

bu js[kkvksa ls ,d js[kk bl jhfr ls [khaph tkrh gS fd Y Js.kh ds mlds ek/; ls 

/kukRed fopyu _.kkRed fopyksa ls fujLr gks tkrs gSaA  bl js[kk ds ,d vksj ds 

fopyuksa dk ;ksx mlds nwljh vksj ds fopyuksa ds ;ksx ds cjkcj gksrk gSA  ;g Y dk 

X ij izrhixeu js[kk ¼Regression Line of Y on X½ gksXhA  nwljh izrhixeu js[kk 

bl jhfr ls [khaph tk,Xh fd X Js.kh ds mlds ek/; ls /kukRed fopyu _.kkRed 

fopyksa dks fujLr dj nsaXsA  bl js[kk ds vksj ds fopyuksa dk ;ksx Hkh mlds nwljh vksj 

ds fopyuksa ds ;ksx ds cjkcj gksXkA  ;g izrhixeu js[kk X dk Y ij izrhixeu js[kk 

¼Regression Line of X on Y½ dgyk,XhA  nksuksa izrhixeu js[kk,¡ nksuksa Jsf.k;ksa ds 

ek/;ksa  ds fcUnq ij ,d nwljs dks dkVsXhA  ;fn nksuksa pjksa ds chp ifjiw.kZ /kukRed ;k 

_.kkRed lEcU/k gS] rks dsoy ,d izrhixeu js[kk gksXhA 

eqDrgLr oØ fof/k ls izrhixeu js[kkvksa dk [khapuk cgqr dfBu dk;Z gSA  izk;% izdh.kZ 

vkjs[k esa ckj&ckj ,d /kkXk bl jhfr ls lek;ksftr fd;k tkrk gS fd /kukRed rFkk 

_.kkRed fopyu ,d nwljs dks fujLr dj nsrs gSaA  ,d ckj tc ;s js[kk,¡ [khap yh 

tkrh gSa rks ge Y dk X ij izrhixeu js[kk ls Y ds ekuksa dks iwoZdfFkr ;k vkdfyr 

dj ldrs gSa vkSj blh izdkj X dk Y ij izrhixeu js[kk ls Y ds ekuksa dks iwokZuqekfur 

;k vkdfyr dj ldrs gSaA   

 fuEufyf[kr mnkgj.k }kjk bl fof/k dh O;k[;k nh tk ldrh gS & 

mnkgj.k 1 % uhps fn;s X;s vk¡dM+s 10 O;fDr;ksa dh izfrfnu dh vk; rFkk O;; ls 

lEcfU/kr gS] izrhixeu fo'ys"k.k }kjk ;g Kkr djuk gS fd vk; ?kVus ;k c<+us ls O;; 

fdl izdkj c<+rk ;k ?kVrk gSA 

izfr O;fDr vk; ¼#0 esa½ 15  22   28   20   25   30   25   30   22   18 

izfr O;fDr O;; ¼#0 esa½ 12  15   20   18   15   18   12   15   15   12 
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O;fDr;ksa dh vk; dks Lora= ekurs gq, �X� v{k ij ysdj rFkk O;; dks vkfJr pj 

ekurs gq, �Y� v{k ij ysdj fuEufyf[kr fp= cukrs gSa & 

 

izLrqr fo{ksi fp= eas forfjr fcUnqvksa ds e/; ,d ,slh izo`Ùk js[kk [khaph X;h gS 

ftlds Åij rFkk uhps fcUnqvksa dk forj.k yXHkX leku gSA 

 vc izR;sd �X� pj ds eku ds fy, �Y� ds eku dks fo{ksi fp= }kjk Kkr fd;k 

tk ldrk gSA  ijUrq bl fof/k dh lhek ;g gS fd fHkUu&fHkUu O;fDr bl fp= esa 

fHkUu&fHkUu izo`Ùk js[kk,¡ [khap ldrs gSa rFkk bl rjg �X� pj ds fy, �Y� pj ds ekuksa 

ds vuqeku Hkh fHkUu gks ldrs gSaA 

 bl izdkj dh fHkUurk dks lekIr djus rFkk oLrqfu"B vuqeku dks izLrqr djus 

ds fy, U;wure oxZ fof/k viuk;h tkrh gSA 

U;wure oxZ fof/k   

eqDrgLr oØ fof/k ls izrhixeu js[kkvksa ds [khapus ls lEcfU/kr dfBukb;ksa dk 

fujkdj.k djus ds fy, X vkSj Y Jsf.k;ksa ds lapkyuksa ds chp Xf.krh; lEcU/k LFkkfir 

fd;k tkrk gS vkSj X rFkk Y Jsf.k;ksa ds lkis{k lapkyuksa ;k ifjorZuksa dks fu:fir djus 

ds fy, chtXf.krh; lehdj.k izkIr fd;s tkrs gSaA 

 ,slh ,d fof/k U;wure oxZ fof/k gSA  bl fof/k esa ge ,d pj ds fn, X, ekuksa 

vkSj Js"B vklatu js[kk ls mlds vkdfyr ekuksa ds chp fopyuksa ds oXksZa ds ;ksx dks 

U;wure dj nsrs gSaA  Y dk X ij izrhixeu js[kk og js[kk gS tks X ds fof'k"V eku ds 

fy, Y ds eku ds fy, loksZi;qDr vkdyu iznku djrh gS vkSj blh izdkj X dk Y ij 
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izrhixeu js[kk og js[kk gS tks Y ds fof'k"V eku ds fy, X ds eku ds fy, loksZi;qDr 

vkdyu iznku djrh gSA 

;fn Y ds ekuksa dks Y v{k ¼;k mnxz v{k½ ij vkysf[kr fd;k tkrk gS rks Y dk X ij 

izrhixeu js[kk ,slh gksXh tks mnxz fopyuksa ds oXksZa ds ;ksx dks U;wure djsxsahA  blh 

izdkj ;fn X ds ekuksa dks X v{k ¼;k {kSfrt v{k½ ij vkysf[kr fd;k tkrk gS rks X dk 

Y ij izrhixeu js[kk ,slh gksXh tks {kSfrth; fopyuksa ds oXkksZa ds ;ksx dks U;wure 

djsXkhA 

vFkkZr~ bl fof/k }kjk fo{ksi fp= ds ek/;e ls ,d ,slh loksZÙke izo`Ùk js[kk [khaph tkrh 

gS ftlds Åij vk/ks fcUnq gksa rFkk uhps vk/ks fcUnq vFkkZr~ bl js[kk dh rqyuk 

lkaf[;dh; ek/; ls dj ldrs gSa ftlds nksuksa vksj vk¡dM+ksa dk fopyu leku gksrk gS] 

blds fy, nks ckrs fuf”pr  dh tkrh gSA 

¼i½ bl js[kk ds izR;sd fcUnq dh Å/okZ/kj nwfj;ksa dk tksM+ 'kwU; gksA 

¼ii½ js[kk ls izR;sd fcUnq ds oXkZafdr fopyu ¼vFkkZr~ Å/okZ/kj nwfj;ksa ds oXksZa½ dk 

tksM+ U;wure gksA  bl izdkj dh fo'ks"krkvksa okyh js[kk dks U;wure oxZ js[kk ;k 

izrhixeu js[kk dgrs gSaA 

fuEufyf[kr fo{ksi fp= }kjk izrhixeu js[kk dks Li"Vr% le>k tk ldrk gS & 

 

fp= ls Li"V gS fd fcUnq P1, P2, P3 bR;kfn dh] izrhixeu js[kk ls Å/okZ/kj nwfj;k 

Øe'k% P1N1, P2N2, P3N3 bR;kfn gSA  vc izrhixeu js[kk ,slh [khaph tk; fd  

 (1) P1N1 + P2N2 + P3N3 + ...  =  0 
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rFkk (2) (P1N1)
2
 + (P2N2)

2
 + (P3N3)

2
 + ... U;wure gksA 

 bu fo'ks"krkvksa okyh izrhixeu js[kk dks [khpus ds fy, fuEufyf[kr nks lkekU; 

lehdj.kksa dks gy fd;k tkrk gSA 

 ΣY = Na + b ΣX  .... (1) 

ΣXY = a ΣX + bΣX
2
 .... (2) 

;gk¡ Σ % pj �X� rFkk �Y� vkfn ekuksa dk tksM+ gSA 

 lw= esa �a� rFkk �b� vpj jkf'k;k¡ gS] ftlesa �a� vpj vUr% [k.M gS vFkkZr~ og 

fcUnq ftls vklatu js[kk dksfV v{k dks Li'kZ djrh gS ;fn �a�  dk eku /kukRed gks 

rks vklatu js[kk ewy fcUnq ls Åij mBh gksrh gS rFkk �a�  dk eku _.kkRed gksus ij 

;g js[kk ewy fcUnq ls uhps dksfV dks Li'kZ djrh gSA 

 lw= esa �b� vpj vklatu js[kk dh <ky gS ftls izrhixeu Xkqq.kkad   Hkh dgk 

tkrk gSA  blls ;g Kkr fd;k tk ldrk gS fd Lora= pj esa bdkbZ ifjorZu gksus ij 

vkfJr pj esa ifjorZu fdruk gksXk\  ;fn �b� dk ewY; /kukRed gksrk gS rks vklatu 

js[kk ck, ls nk,a Åij dh vksj c<+rh gS fdUrq �b�  dk eku _.kkRed gksus ij ;g 

js[kk ck,a ls uhps fXkjrh gqbZ gksrh gSA 

 lkekU; lehdj.kksa esa X rFkk Y ds eku Kkr djus ds fy, vk¡dM+ksa ds vk/kkj ij 

Xk.kuk dh tkrh gS ftls fuEu mnkgj.k }kjk Li"V fd;k tk  ldrk gS & 

mnkgj.k % 2 fuEu vk¡dM+ksa ls lEcfU/kr izrhixeu js[kk,¡ vkysf[kr dhft, % 

X ds eku % 1  2  3  4  5 

Y ds eku % 166 184 142 180 338 

gy % fn, Xk, ekuksa ds ljy js[kk lehdj.kksa dks izkIr djus ds fy, ge fuEu izlkekU; 

lehdj.kksa dk iz;ksx djsxsas % 

 ΣY = Na + bΣX
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ΣXY = a ΣX + bX
2

bu lehdj.kksa ls ge a vkSj b ds ekuksa dks Kkr djsxsas vkSj mUgsa ge ljy js[kk 

ds lehdj.k esa vklaftr djsxsas % 

 Y = a + bX

;g gesa Y dk X ij izrhixeu js[kk iznku djsXkA  bl iz'u esa a vkSj b dk 

eku Øe'k% a = 100 vkSj b = 34 gksXkA  vr% izrhixeu lehdj.k gksXk& 

 Y = 100 + 34X ... Y dk X ij lehdj.k 

blh izdkj X vkSj Y dk vUrj ifjorZu djus ls ljy js[kk dk lehdj.k tks Y ds 

fy, X dk eku gesa iznku djsXk gksXkk % 

 X = a + by

vkSj nks izlkekU; lehdj.k gksxsss % 

 ΣX = Na + bΣY

ΣXY = a ΣY + bΣY
2

bu lehdj.kksa ds vk/kkj ij X dk Y ij ljy js[kk lehdj.k gksXk % 

 X = .172 + .014Y ...X dk Y ij lehdj.k 

 D;ksafd izlkekU; lehdj.kksa ls a vkSj b dk eku Øe'k%  

 a = .172 vkSj b = .014 gksXkA 

 bl izdkj ljy js[kk ds lehdj.k ;k Js"B vklatu js[kk,¡ gksXkh % 

 Y = 100 + 34Y ... (1) 

X = .172 + .014Y ... (2) 
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izFke lehdj.k ls ge X ds dqN ekuksa d

ys[kkfp= dkXkt ij vkysf[kr djsxsas rkfd

f}rh; lehdj.k ge Y ds dqN ekuksa ds 

X dk Y ij lehdj.k js[kk izkIr djus d

nksuksa js[kk,¡ ek/;ksa ds fcUnq ij ,d nwl

ys[kkfp= mRiUu gksXkA 

mi;qZDr lehdj.k ls ;g voyksfdr fd

Jsf.k;ksa ds ek/;ksa ds fcUnq ij ,d nwljs 

fy, Y dk dksbZ eku Kkr djuk gS rks g

,d yEc [khapuk gksXk vkSj og fcUnq ft

value½ dks izdV djsXh ftls dksfV v{k ¼

ij izrhixeu js[kk ls feyrk gS X & v{

gSA  bl izdkj tc X = 2 gks rks Y

ekuksa dks X dk Y ij izrhixeu js[kk dks 

 tSlk fd igys cryk;k tk pqd

js[kk og gS tgk¡ ls pj ds fn;s Xk;s ekuksa 

fopyuksa ds oXkksZa ds ;ksx U;wure gksrs g

n'kkZ;h X;h gS] blfy, ewy vadksa vkSj 

                                                             MAEC104 

����������������������������������������������������������������������������������५३३�

ksa ds fy, Y ds dksbZ nks eku Kkr djsxsas vkSj mUgsa 

kfd Y dk X ij izrhixeu js[kk izkIr gks tk,A 

sa ds fy, X ds dksbZ nks eku Kkr djsxsas vkSj mUgsa 

s ds fy, ys[kkfp= dkXt ij vysf[kr djsxsasA 

 nwljs dks dkVsaXhA  bu js[kkvksa ls fuEufyf[kr 

 

 fd;k tk,Xk fd nksuksa izrhixeu js[kk,¡ nksuksa 

wljs dks dkVrh gSaA  ;fn X ds fn, Xk, eku ds 

ks gesa X Js.kh ls ¼X ds fy, fn, X, eku ds fy,½ 

q ftl ij og Y ds laXf.kr eku ¼computed 

{k ¼Y & v{k½ ij ml fcUnq ls tgk¡ yEc Y dk X

 v{k ds lekukUrj js[kk [khap dj i<+k tk ldrk 

dk eku 168 gksXkA  blh izdkj] X & Js.kh ds 

dks iz;ksx dj Kkr fd;k tk ldrk gSA 

pqdk gS fd izrhixeu js[kk vFkok Js"B vklatu 

ekuksa vkSj mlds vkdfyr ;k laXkf.kr ekuksa ds chp 

srs gSaA  gekjs iz'u esa Y & Js.kh mnxz Ldsy ij 

Sj izrhixeu js[kk ds chp fopyuksa ds oXkksZa ¼mnxz 
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Ldsy ij ekis Xk;s½ dk ;ksx U;wure gksXkkAX & Js.kh ds fy, {kSfrt Ldsy ij fopyuksa 

ds oXkksZa dk ;ksx U;wure gksXkkA  fuEufyf[kr nks ys[kkfp= bl ckr dks Li"V djrs gSa % 

 

mi;qZDr ys[kkfp= esa] Y dk X ij izrhixeu js[kk ds vfrfjDr geus Y ds ewy vadksa dks 

vkysf[kr fd;k gS vkSj yEc ewy rFkk laXf.kr vadksa ds chp fopyu dks n'kkZrsa gSaA  bu 

fopyuksa ds oXksZa dk ;ksx U;wure gksXk tc fopyu izrhixeu js[kk ds ekuksa ls fy, 

tk,aXksA 

fuEufyf[kr ys[kkfp= X & Js.kh ds ewy ekuksa dks X dk Y ij izrhixeu lehdj.k ds 

ekuksa ds lkFk n'kkZrk gSA 

 ys[kkfp= ¼[k½  [X dk Y ij] 

 500 

 400 

 300 

  200 

 100 

        0    1    2       3     4    5 

Y 

X 

X = .172  +  .014Y 
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mi;qZDr ys[kkfp= ls ;g Li"V gS fd X & Js.kh ds fopyu izrhixeu js[kk ls U;wure 

gS vkSj blfy, muds oXksZa dk ;ksx Hkh U;wure gksXkA okLro esa] fopyuksa dk ;ksx lnSo 

'kwU; gksrk gS] vkSj blfy, fopyuksa ds oXkksZa ds eku Hkh U;wure gksrs gSaA 

23-9 izrhixeu lehdj.k  

izrhixeu lehdj.k ftUgsa izk;% �Estimating Equations� Hkh dgrs gSa] izrhixeu 

js[kkvksa ds chtXkf.krh; Lo:i gSA  izrhixeu js[kkvksa dh Hkkafr ;s lehdj.k Hkh nks gksrs 

gSa & 

¼i½ X dk Y ij izrhixeu lehdj.k   

bldh lgk;rk ls Y ¼Lora= pj&ewY;½ ds fn, gq, ewY; ds rRlaoknh X ¼vkfJr 

pj&ewY;½ dk loksZÙke ek/; ewY; Kkr fd;k tkrk gS rFkk js[kkfp= ij bl lehdj.k 

ds ewY;ksa dks izkafdr djus ls X dh Y ij izrhixeu js[kk izkIr gks tkrh gSA 

¼ii½ Y dk X ij izrhixeu lehdj.k   

blds vk/kkj ij X  ¼Lora= pj&ewY;½ ds rRlaoknh Y ¼vkfJr ewY;½ ds loksZi;qDr ewY; 

dk vuqeku yXk;k tkrk gS vkSj Y dh X ij izrhixeu js[kk [khph tkrh gSA 

js[kh; izrhixeu ds lehdj.k] ljy js[kk ds lehdj.k  ij vk/kkfjr gSA  ewy :i esa 

;s fuEu izdkj gS & 

 (i) X dk Y ij && X = a + by 

(ii) Y dk X ij  && Y = a + bX 

bl lehdj.kksa esa a vkSj b ds eku fLFkjkad   gS tks izrhixeu js[kkvksa dh 

fLFkfr;ksa dks fu/kkZfjr djrs gSA  izkpy �a� ftls vUr% [k.M Hkh dgrs gSa] izrhixeu 

js[kk ds Lrj  dks izdV djrk gS vFkkZr~ ewy&fcUnq ls ¼dksfV&v{k ij½ Åij ;k uhps 

js[kk dh nwjhA  nwljs “kCnksa esa] ys[kkfp= ij ewy&fcUnq ls dksfV& v{k ij izrhixeu 

js[kk ds Li'kZ&fcUnq dk vUrj gh izkpy �a� dk eku gksrk gSAtc �a� dk eku /kukRed 

¼$½ gksrk gS rks js[kk Y & v{k dks ewy&fcUnq �0� ls Åij dh vksj Li'kZ djrh gS vkSj 
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tc �a� dk eku _.kkRed ¼&½ gksrk gS rks js[kk Y & v{k ij Li'kZ �0� ls uhpk gksrk 

gSA  ;fn �a� eku 'kwU; gks rks js[kk ewy&fcUnq ls gh vkjEHk gksrh gSA 

 vUr% [k.M dk chtXf.krh; eki &  

 izFke lehdj.k ¼X = a + bY½ esa a = 
____

YbX −    

 f}rh; lehdj.k ¼Y = a + bX½ esa  a = 
____

XbY −

__

X rFkk 
__

Y  lekUrj ek/;ksa ds fy, iz;qDr fd;s tkrs gSaA 

izkpy �b� js[kk dk <yku ;k <ky dks fu/kkZfjr djrk gSA  izkpy �b� dks izrhixeu 

Xkqq.kkad  Hkh dgrs gSaA  blls ;g Kkr gksrk gS fd X  esa bdkbZ dk ifjorZu  gksus ls Y  

esa fdruk ifjorZu gksXk vkSj blds foijhrA  ;fn �b� dk eku /kukRed gks rks js[kk dk 

<yku ck,¡ ls nk,¡ Åij dh vksj gksXkA  �b� dk eku _.kkRed gksus ij js[kk dk <yku 

uhps dh vksj gksXkA  chtXf.krh; n`f"V ls �b� ds eku dks lglecU/k&Xkq.kkad  ] ekud 

fopyu o lekUrj ek/;ksa ds :i esa fuEu izdkj izdV fd;k tk ldrk gS % 

 izFke lehdj.k X dk Y ij  && 
y

x
xy rb

σ

σ
=   

 f}rh; lehdj.k Y dk X ij  && 
x

y

yx rb
σ

σ
=  

σX o σy Øe'k% X vkSj Y Jsf.k;ksa ds izeki fopyu  gS rFkk r nksuksa Jsf.k;ksa dk 

lglEcU/k xqqq.kkad   gSA  bl fo'ys"k.k ds vk/kkj ij izrhixeu js[kkvksa dks fuEu :i esa 

izLrqr fd;k tk ldrk gS & 

¼i½   X dk Y ij izrhixeu lehdj.k ¼ii½  Y dk X ij izrhixeu lehdj.k 

 bYaX +=      bXaY +=

bYYbXX +−= )(
____

    bXXbYY +−= )(
____
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____

YbbYXX −=−     
____

XbbXYY −=−

∴ 







−=








−

____

YYbXX xy    ∴ 









−=










−

____

XXbYY yx









−=−

____

YYrXX
y

x

σ

σ
   








−=−

____

XXrYY
x

y

σ

σ

iz;ksx & Y ls lEc) X dk loksZi;qDr ewY; vuqekfur djus ds fy, izFke lehdj.k 

¼of X upon Y½ dk iz;ksx fd;k tkrk gSA  vkSj X ds rRlaoknh Y dk loksZÙke ewY; 

Kkr djus ds fy, f}rh; lehdj.k ¼of Y upon X½ dk iz;ksx fd;k tkrk gSA  

mi;qZDr :i esa lehdj.kksa dk iz;ksx rHkh djuk pkfg, tc iz'u esa 
__

X  vkSj 
__

Y ] σX

vkSj σy rFkk r  ds eku fn;s Xk;s gksaA 

;gk¡]  
__

X  = X Js.kh dk lekUrj ek/;]  σX = X Js.kh dk izeki fopyu] 

 
__

Y  = Y Js.kh dk lekUrj ek/;]σy = Y Js.kh dk izeki fopyu] 

 r  =  lglEcU/k xqq.kkad 

mnkgj.k % 3fuEufyf[kr leadksa ls ¼i½ oLrq dh Xokfy;j esa lEHkkO; dher Kkr dhft, 

;fn bUnkSj esa dher 70 #0 gks] vkSj ¼ii½ bUnkSj esa lEHkkO; dher Kkr dhft, ;fn 

Xokfy;j esa dher 90 #0 gksA 

     ek/;   izeki fopyu 

bUnkSj   65   2-5 

Xokfy;j  67   3-5 

lglEcU/k Xqq.kkad   =  $0-8 

gy % bUnkSj esa dher dks X rFkk Xokfy;j esa dher dks Y ekuus ij Kkr ewY; bl 

izdkj gS & 
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__

X  =  65,  
__

Y  = 67, σX = 2.5 σy = 3.5, r = +0.8 

Xokfy;j esa lEHkkO; dher   bUnkSj esa lEHkkO; dher 

)(
____

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% bUnkSj esa ¼i½ 70 #0 gksus ij ml oLrq dh Xokfy;j esa lEHkkO; dher 72-60 gS 

vkSj ¼ii½ 75 #0 gksus ij Xokfy;j esa dher 78-11 #0 gSA 

mnkgj. % 4fdlh ijh{kk esa 450 ijh{kkfFkZ;ksa ds lkaf[;dh vkSj vFkZ'kkL= ds izkIrkadksa ls 

lEcfU/kr lead uhps fn;s X;s gSaA  izrhixeu dh nks js[kkvksa ds lehdj.k Kkr dhft,A  

lkaf[;dh esa 50 vad izkIr djus okys ijh{kkFkhZ ds vFkZ'kkL= esa vkSlr izkIrkad Kkr 

dhft,A 

    lkaf[;dh  vFkZ'kkL= 

vkSlr izkIrkad      40      48 

izeki fopyu      12      16 

ek/;ksa ls fy, X, fopyuksa dh Xq.kkvksa dk ;ksx = 42075 

gy % lkaf[;dh esa izkIrkad = X,  vFkZ'kkL= esa izkIrkad = Y, ekuus ij Kkr ewY; 

bl izdkj gSa & 

 ∑ ====== 42075,16,12,48,40,450
____

dxdyYXN yx σσ   
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 pwafd izrhixeu lehdj.k ds fuekZ.k gsrq �r� dk tkuuk vko';d gS vr% 

loZizFke lglEcU/k Xqq.kkad   dh X.kuk dh tk;sXh & 

 49.0
86400

42075

1612450

42075

.
+==

××
==

∑

yxN

dxdy
r

σσ
 

X dk Y ij izrhixeu lehdj.k  Y dk X ij izrhixeu lehdj.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 dk loksZi;qDr ewY; vuqekfur djus ds fy, Y dk X

ij izrhixeu lehdj.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  

izrhixeu lehdj.k esa �b� izrhixeu xqq.kkad  dk izrhd gS] tks Lora= pj ewY; esa 

ifjorZu ds dkj.k vkfJr pj&ewY; esa gksus okys ifjorZu dh *ek=k^ rFkk *fn'kk^ dks 

crykrk gSA  nwljs 'kCnksa esa] ;g bl ckr dks Li"V djrk gS fd ,d Js.kh ds pj&ewY;ksa 

ea 1 dk ifjorZu   gksus ls nwljh Js.kh ds pj&ewY;ksa esa vkSlru fdruk ifjorZu gksXkA  

bl izdkj] ;g izrhixeu js[kk ds <yku   dk chtXf.krh; eki gSA  izrhixeu js[kkvksa 

vksj lehdj.kksa dh Hkk¡fr] izrhixeu xqq.kkad   Hkh nks gksrs gSa & 
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(I) X dk Y ij izrhixeu xqq.kkad  (II) Y dk X ij izrhixeu Xqq.kkad   

 
y

x
xy rb

σ

σ
=      

x

y

yx rb
σ

σ
=    

egRoiw.kZ uksV & mijksDr xqq.kkadksa ds :i esa ge X rFkk Y dh nksuksa izrhixeu 
lehdj.kksa dks fuEu :i esa Hkh O;Dr dj ldrs gSa & 

 )(
____

YYbXX xy −=−     rFkk )(
____

XXbYY yx −=−  

24-10-1 izrhixeu xqq.kkad dh fo'ks"krk,¡   

¼1½ nks izrhixeu xq.kkadksa dk Xq.kksÙkj ek/;] lg&lEcU/k xqq.kkad gksrk gS vFkkZr~ &

 yxxy bbr ×=  

izek.k   %  2. rrrbb
x

y

y

x
yxxy =×=

σ

σ

σ

σ
  

  ∴∴∴∴ yxxy bbr ×±=  

fVIi.kh &  ¼i½  nksuksa izrhixeu xqq.kkadksa ds chtXkf.krh; fpUg ,d tSls gksrs gSa vFkkZr~ 

byX ds /kukRed gksus ij bXy Hkh /kukRed gksXk vkSj byX ds _.kkRed gksus ij bXy Hkh 

_.kkRed gksXkA 

¼ii½ izrhixeu xqq.kkadksa ds /kukRed ;k _.kkRed gksus ij lglEcU/k xqq.kkad ¼r½ Hkh 

/kukRed ;k _.kkRed gksXkkA 

¼2½ nksuksa izrhixeu xqq.kkadksa ¼bXy o byX½ dk ewY; vyx&vyx 1  ls vf/kd ugha gks 

ldrk vFkkZr~ & 1≤× yxxy bb   

bldk dkj.k ;g gS fd ;fn bXy rFkk byX nksuksa dk ewY; 1 ls vf/kd gS rks nksuksa dk 

xqq.kuQy ¼r2½ Hkh 1 ls cM+k gksXk vkSj QyLo:i mldk oxZewy ¼r½ Hkh 1 ls cM+k gks 

tk,Xk tks fd lEHko ugha gSA  nksuksa esa ls fdlh ,d xqqq.kkad   dk ewY; 1 ls cM+k gks 

ldrk gS ijUrq] ,slk gksus ij nwljs xq.kkad dk ewY; bruk NksVk gksXkk fd nksuksa dk 

xqq.kuQy 1 ls vf/kd u gksus ik;sA 
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¼3½bXy rFkk byX dk lekUrj ek/;] lglEcU/k xqq.kkad  ds cjkcj ;k mlls cM+k gksrk gSA  

lw=kuqlkj & r
bb yxxy

≥
+

2
 

¼4½izrhixeu xqq.kkad ewy ds izfr Lora= gksrs gSa ijUrq iSekus  ds izfr ughaA 

izrhixeu xqq.kkadksa ls lglEcU/k xqq.kkad  dk fu/kkZj.k 

tSlk fd Åij crk;k Xk;k gS] lglEcU/k xqq.kkad] nksuksa izrhixeu xqq.kkadksa dk xqq.kksÙkj 

ek/; gksrk gSA  vr% lglEcU/k dk fu/kkZj.k djus ds fy, nksuksa izrhixeu xqq.kkadksa ds 

xqq.kuQy dk oxZewy fudky fy;k tkrk gSA 

mnkgj.k  % 5¼i½;fn nksuksa izrhixeu xq.kkadksa ds ewY; 0-64 vkSj 0-81 gS] rks lglEcU/k 

xqq.kkad dk eku crkb,A 

¼ii½ fuEu vk¡dM+ksa ls & ¼v½ Y dk izeki fopyu ¼σy½ vkSj ¼c½ X vkSj Y ds e/; 

lglEcU/k xq.kkad   ¼rXy½ Kkr dhft,A 

¼iii½ ,d fo|kFkhZ us Y ds X ij ¼Y on X½ vkSj X ds Y ij ¼X on Y½ izrhixeu 

xq.kkadksa ds eku Øe'k% 1-2 vkSj 0-9 Kkr fd;sA  dkj.k lfgr crykb, fd D;k mlds 

}kjk fd;k Xk;k ifjX.ku lgh gS\ 

¼iv½fuEu iznÙk lwpuk ls �r� dk ewY; Kkr dhft, & 

X dk izlj.k ¼variance of X½ = 2.25 ; σy = 4;  rFkk X dk Y ij izrhixeu 

lehdj.k X = �0.3Y + 1.8 gSA 

gy % ¼i½ r = 72.05184.081.064.0 +==×=× yxxy bb   

 ¼ii½ X dk Y ij izrhixeu  Y dk X ij izrhixeu 

  X = 0.85Y    Y = 0.89X

;fn Y dk ewY; 1 gS rks X = 0.85 gksXk  ;fn X = 1 rks Y dk ewY; 0-89 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
=   iznÙk ewY;ksa dks vkfn"V djus 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 }kjk izkIr ifj.kke bl izdkj gSa & 

byX  = 1.2,  bXy = 0.9  bu nksuksa Xqqk.kkadksa dh Xqq.kk ¼r2½ 1.2 × 0.9 = 1.08 gS tks 1 

ls vf/kd gS(  bldk oxZewy ¼r½ Hkh 1 ls vf/kd gksXk] ijUrq ;g lglEcU/k xqq.kkad   gS 

tks fd 1 ls vf/kd ugha gks ldrkA  vr% fo|kFkhZ us izrhixeu xqq.kkadksa dh Xk.kuk esa 

Xkyrh dh gSA 

¼iv½ X  dk izlj.k & 25.2
2

=xσ  

  ∴ 4;5.125.2 === yx σσ  

  X =  �0.3Y  +  1.8 

mDr lehdj.k X dk Y ij izrhixeu izdV djrk gSA blesa vUr%[k.M ¼a½ 1-8 gS vkSj 

X dh Y ij loksZi;qDr js[kk dk <ky ¼b½ &0-3 gS(   

 ;fn izrhixeu 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 dk ifjdyu  

;fn nks lEc) Jsf.k;ksa ds vyx&vyx pj ewY; fn;s gq, gksa rks muds vk/kkj ij Åij 

crk, Xk, lw=ksa }kjk izrhixeu Xqq.kkad   dh X.kuk djuk ,d vR;ar dfBu leL;k gS 

D;ksafd r, σX o σy dk fu/kkZj.k djus esa X.kuk&fØ;k vuko';d :i ls yEch gks tkrh 

gSA  vr% le; o ifjJe dh cpr djus ds fy, fuEu nks jhfr;ksa ¼lw=ksa½ dk iz;ksx 

fd;k tk ldrk gS & 

¼v½ izR;{k jhfr   

nks izlkekU; lehdj.kksa ij vk/kkfjr bl jhfr dk lw= bl izdkj gS & 

X  dk Y  ij izrhixeu Xqq.kkad    Y dk X ij izrhixeu Xqq.kkad    

∑ ∑

∑ ∑ ∑
−

−
=

22 )()(

)()()(

yyN

yxxyN
bxy    

∑ ∑

∑ ∑ ∑
−

−
=

22 )()(

)()()(

xxN

yxxyN
byx  

fØ;k&fof/k & /;ku jgs] bl jhfr esa *fopyu^ ugha fy, tkrs gSaA  loZizFke] X rFkk y

Js.kh ds inksa dk ;ksx Øe'k% ΣX rFkk Σy dj fy;k tkrk gSA  fQj] vyx&vyx nksuksa 

Jsf.k;ksa ds inksa ds oXksZa dk ;ksx Øe'k% ΣX
2 rFkk Σy

2 fudkyk tkrk gSA  blds ckn X

rFkk y Jsf.k;ksa ds rRlaoknh inksa dh ijLij xq.kk djds mudk ;ksx ΣXy izkIr dj fy;k 

tkrk gSA 

fo|kfFkZ;ksa ds fy, uksV %  tc nksuksa Jsf.k;ksa ds inksa dk vkdkj vis{kkÑr NksVk gks rks 

bl jhfr dk iz;ksx dkQh lqfo/kktud jgrk gSA 

mnkgj.k  % 6 fn;k gqvk gS 

N=12, ΣX = 120, Σy = 432, ΣXy = 4992, ΣX
2
 = 1392, Σy

2
 = 18252 

Kkr dhft, & ¼i½ nksuksa izrhixeu lehdj.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 dk y ij    y  dk  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   

tc in&eku dkQh cM+s vkdkj ds gksrs gSa rks izR;{k jhfr ds vUrXZr muds oxZ vkSj 

xq.kuQy vkfn fudkyus esa dkQh vlqfo/kk gksrh gSA  vr% ,slh fLFkfr esa fopyu jhfr 

dk iz;ksx djds Xkq.ku&fØ;k dks ljy cuk fy;k tkrk gSA  fopyu jhfr ds Hkh fuEu 

nks :i gS & 

¼i½ tc okLrfod lekUrj ek/; ls fopyu fy;k tk,  
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X dk y ij izrhixeu xqq.kkad    y dk X ij izrhixeu 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 ljy djus ij &  ljyre~ :i & 

∴ 
∑

∑
=

yd

dxdy
bxy 2

    ∴ 
∑

∑
=

xd

dxdy
byx 2

 

ΣdXdy  =  X  vkSj y Js.kh ds okLrfod lekUrj ek/;ksa ls fy, Xk, fopyuksa ds  

xq.kkvksa dk ;ksx 

Σd
2
X =  X Js.kh ds fopyuksa ds oXkksZa dk ;ksx 

Σd
2
y =  y Js.kh ds fopyuksa ds oXkksZa dk ;ksx 

¼ii½ tc dfYir ek/; ls fopyu fy, tk,¡   

tc dHkh lekUrj ek/; iw.kkZad esa u vkdj n'keyo esa vkrk gS rks fopyu ysus rFkk 

fopyuksa ds oxZ cukus esa dkQh dfBukbZ gksrh gSA  bl dfBukbZ ls cpus ds fy, 

fopyu] okLrfod ek/; dh ctk; dfYir ek/; ls fy, tkrs gSaA  lw= bl izdkj gS % 

X dk y ij izrhixeu xqq.kkad     y dk X ij izrhixeu xqq.kkad   

y

x
xy rb

σ

σ
=      

x

y

yx rb
σ

σ
=  
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∑
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∑ ∑
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bxy 2
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  ∴ 
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∑

∑
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dx
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;k 
∑ ∑

∑ ∑ ∑
−

−
=

22 )(

).(

dyydN

dydxdxdyN
bxy   ;k 

∑ ∑

∑ ∑ ∑
−

−
=

22 )(

).(

dxxdN

dydxdxdyN
byx  

mnkgj.k % 7fuEufyf[kr vk¡dM+ksa ls lglEcU/k xq.kkad   rFkk izrhixeu js[kk,¡ Kkr 

dhft, & 

X : 1      2      3      4      5      6      7      8      9 

Y : 9      8      10     12 11 13 14 16 15 

¼i½ Y dk ewY; vuqekfur dhft,] tcfd X = 6.2 rFkk X = 6.5 ls vkSj  

¼ii½  X  dk ewY; vuqekfur dhft, tcfd Y = 14.5 gksA 

gy % izrhixeu xq.kkadksa dk ifjdyu 

X � Js.kh Y � Js.kh 
X rFkk Y ds 

fopyuksa dh Xq.kk X 5 ls 

fopyu 

fopyu 

oxZ 

y 12 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 dk y ij      y dk 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 dk y ij     y dk 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 dk  ewY;  Øe'k%  6-2  rFkk  6-5  fn;k  gqvk gS rks y dk ewY; 

vuqekfur djus ds fy, y ds X ij lehdj.k dk iz;ksx fd;k tk,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 dk ewY; vuqekfur fd;k tk,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 

izrhixeu lehdj.kksa dh lgk;rk ls fuEu fof/k }kjk lEcfU/kr js[kkvksa dh jpuk dh tk 

ldrh gS &  
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¼i½ X dh y ij izrhixeu js[kk & X ds y ij lehdj.k esa y ds fn;s gq, ewY;ksa dks 

ckjh&ckjh ls vkfn"V djds X ds loksZÙke laXf.kr ewY; ¼Xc½ fudky fy, tkrs gSaA  

fQj X ds loksZÙke ewY; vkSj y ds fn, gq, rRlaoknh ewY;ksa dks js[kkfp= ij izkafdr 

djds fofHkUu fcUnqvksa dks feyk fn;k tkrk gS(  bl izdkj X dh y ij izrhixeu js[kk 

izkIr gks tkrh gSA  bl js[kk dh lgk;rk ls y dh fdlh fn, gq, ewY; ls lEc) X dk 

ewY; vuqekfur fd;k tk ldrk gSA  blds fy, Y v{k ij] fn;s gq, ewY; ds fcUnq ls 

izrhixeu js[kk ij yEc [khapk tkrk gS rFkk bl yEc dh js[kk ij Li'kZ&fcUnq ls X

v{k ij yEc Mkyk tkrk gS vkSj nwljs yEc ds X v{k ij Li'kZ fcUnq dk ewY; i<+ fy;k 

tkrk gSA  ;gh X dk loksZÙke vkSlr ewY; gSA 

¼ii½ y dh X ij izrhixeu js[kk & y ds X ij lehdj.k esa X ds fn, gq, ewY;ksa dks 

vkfn"V djds y ds loksZÙke laXf.kr ewY; ¼yc½ Kkr fd, tkrs gSa rFkk bu in&;qxeksa dks 

js[kki= ij vafdr djds y dh X ij izrhixeu js[kk [khap yh tkrh gSA  mi;qZDr fof/k 

ds vuqlkj bl js[kk ls X ds rRlaoknh y dk loksZÙke ewY; vuqekfur dj fy;k tkrk 

gSA  ;gk¡] igys X v{k ij fn, gq, ewY; ds fcUnq ls js[kk ij yEc [khapk tkrk gSA  

fQj] yEc ds Li'kZ&fcUnq ls Y v{k ij yEc [khapdj y dk ewY; Kkr dj fy;k tkrk 

gSA 

nksuksa js[kk,¡ tgk¡ ,d nwljs dks dkVrh gSa og nksuksa Jsf.k;ksa ds lekUrj ek/;ksa ),(
____

YX ½ 

ls izkIr fcUnq gSaA 

izLrqr mnkgj.k nksuksa js[kkvksa dh jpuk djus ds fy, gesa mi;qZDr lehdj.kksa ds vk/kkj 

ij X vkSj y ds vyx&vyx in&;qxeksa dks fuEu izdkj Kkr djuk gksXkk & 

 X dk y ij izrhixeu   y dk X ij izrhixeu 

 X = 0.525y + 32.29   y = 0.424X + 39.56 

iznÙk y  laXf.kr X   iznÙk XlaXf.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 

okLro esa] ljy js[kk [khapus ds fy, dsoy nks fcUnqvksa dh vko';drk gksrh gS] ijUrq 
mDr mnkgj.k esa lHkh fcUnq Kkr dj fy, Xk, gSaA  bu fcUnqvksa dks izkafdr djus ls 
fuEukafdr izrhixeu js[kk,¡ izkIr dh tk,aXkh & 
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23-12 lkjka'k 

izrhixeu og lkaf[;dh; rduhd gS tks nks ;k vf/kd pjksa ds e/; vkSlr lEcU/k dks 

iznf”kZr djrk gS rFkk blds }kjk ,d pj ds Kkr ewY; ds vk/kkj ij nwljs pj ds fy, 

laHkkfor ewY; dk vuqeku yXk;k tk ldrk gSA 

lglEcU/k ls nks pjksa ds e/; dkj.kkRed lEcU/k Kkr ugha fd;k tk ldrk gS] fdUrq 

izrhixeu }kjk ;g Kkr djuk ljy gS fd dkSu lk pj *dkj.k^ gS rFkk dkSu lk 

*izHkko^ gSA  vFkkZr~ izrhixeu ml dk;Zewyd lEcU/k dks crkrk gS ftlds }kjk ,d pj 

ds vuqeku nwljs pj ls fudkys tk ldrs gSaA 

izrhixeu dk fo'ys"k.k nks pjksa ds e/; lglEcU/k dks izLrqr djus okys fo{ksi fp= 

}kjk fd;k tkrk gS ftldh eq[;r% nks fof/k;k¡ izpfyr gS & eqDr gLr vkjs[k rFkk 

U;wure oxZ fof/kA 

nks Jsf.k;ksa ds ikjLifjd ek/; lEcU/k dks izdV djus okyh loksZi;qDr js[kkvksa dks 

izrhixeu js[kk,¡ dgk tkrk gSA  ;s js[kk,¡ ,d Js.kh ds ek/; ewY;ksa ls lEcfU/kr nwljs 

loksZÙke ek/; ewY;ksa dks O;Dr djrh gSaA  nks lEcfU/kr Jsf.k;ksa ds fy, nks izrhixeu 

js[kk,¡ gksrh gSaA 

izrhixeu xqq.kkad  og vuqikr gS tks ;g n'kkZrk gS fd Lora= pj dh Js.kh esa bdkbZ 

ifjorZu gksus ij vkfJr pj ds ewY;ksa esa vkSlr ifjorZu nj D;k gksXhA  oLrqr% 

izrhixeu xq.kkad] izrhixeu js[kk ds <ky }kjk iznf'kZr gksrk gSA 

23-13 vH;klkFkZ iz'u % 

23-13-1 oLrqfu"B iz'u % 

I. fuEufyf[kr pkj esa ls dkSu lk lgh gS\ 

 ¼i½ izrhixeu fo'ys"k.k ekiu djrk gS % 

  ¼d½ X vkSj y Jsf.k;ksa ds chp lgfopj.krk ds ifjek.k dk  

  ¼[k½ y Js.kh ds fopj.k dk 
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  ¼Xk½ X Js.kh ds fopj.k dk  

  ¼?k½ X vkSj y Jsf.k;ksa ds chp Qyfud lEcU/k dk  

 ¼ii½ izrhixeu js[kk,¡ ,d nwljs dks % 

  ¼d½ X vkSj y ds ek/; ¼[k½ dsoy X ds ek/; 

  ¼Xk½ dsoy y ds ek/;  

¼?k½ X vkSj y dh ekf/;dk ds fcUnq ij dkVrk gSA 

¼iii½ ;fn ml fcUnq ls] tgk¡ nksuksa izrhixeu js[kk,¡ ,d&nwljs dks dkVrh gS 

X � v{k ij yEc [khapk tk; rks gesa izkIr gksXkk % 

 ¼d½ X dk lekUrj ek/;  ¼[k½ y dk lekUrj ek/; 

 ¼Xk½ X dk cgqyd eku  ¼?k½ X dk ekf/;dk eku 

¼iv½ nks pjksa dh n'kk esa dsoy ,d izrhixeu js[kk gksXh ;fn & 

 ¼d½ r ;k rks $1 gks ;k &1 ¼[k½ r = $ gh gks 

 ¼Xk½ r = 0 gks   ¼?k½ r = &1 gh gks 

¼v½ tc ,d izrhixeu Xqq.kkad   /kukRed gksrk gS rks nwljk gksXk % 

¼d½  _.kkRed  ¼[k½ 'kwU; ¼X½ /kukRed  ¼?k½ buesa ls dksbZ ugha 

II. fuEufyf[kr dFkuksa esa ls dkSu lk lR;@vlR; gS % 

 ¼i½ ;fn bXy /kukRed gS rks byX  Hkh /kukRed gksXkA  ¼l @ v½ 

¼ii½ ;fn nksuksa izrhixeu Xkqq.kkad   _.kkRed gS rks lglEcU/k Xqq.kkad   
/kukRed gksXkA  ¼l @ v½ 

¼iii½ nksuksa izrhixeu js[kk,¡ ,d nwljs dks <d ysrh gSa tc pjksa ds e/; 
lglEcU/k ;k rks iw.kZ /kukRed vFkok iw.kZ _.kkRed gksrk gSA¼l @ v½ 

¼iv½ izrhixeu fo'ys"k.k nks pjksa ds chp dkj.k&izHkko dk lEcU/k ugha izdV 
djrk gSA  ¼l @ v½ 

¼v½ fLFkjkad �b� izrhixeu js[kk ds <yku dks n'kkZrk gSA ¼l @v½ 

III. fuEufyf[kr dks iw.kZ dhft, % 

 ¼d½ lglEcU/k xqq.kkad   &&&&& ds Xkq.kuQy dk oxZewy gksrk gSA 
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 ¼[k½ izrhixeu js[kk,¡ &&&&& dh dYiuk ij [khaph tkrh gSA 

 ¼Xk½ nksuksa &&&&& xqq.kkadksa ds ,d leku fpUg gksus pkfg,A 

¼?k½ ;fn X ds y ij izrhixeu xqq.kkad   dk eku 1-4 gS] rks y ds X ij 
izrhixeu Xqq.kkad   dk eku &&&&& ugha gksXkkA 

¼M-½ izrhixeu fo'ys"k.k nks pjksa ds chp &&&&& dk ekiu djrk gSA 

23-13-2 y?kq&mÙkjkRed iz'u 

¼i½ izrhixeu D;k gS\  vkfFkZd fo'ys"k.k esa bldh mi;ksfXrk dh O;k[;k dhft,A 

¼ii½ izrhixeu xq.kkadksa dh D;k fo'ks"krk,¡ gS\ 

¼iii½ lglEcU/k vkSj izrhixeu fo'ys"k.k esa vUrj Li"V dhft,A 

¼iv½ izrhixeu lehdj.kksa esa vpjkad �b� ds vFkZ dh mnkgj.k lfgr O;k[;k 
dhft,A 

¼v½ *fopj.k vuqikr dh vo/kkj.kk^ dh lksnkgj.k O;k[;k dhft,A 

23-13-3 fucU/kkRed iz'u 

(i½izrhixeu vo/kkj.kk dh O;k[;k dhft,A  ;g lglEcU/k ls fdl izdkj fHkUu gS\  
izrhixeu js[kk,¡ nks D;ksa gksrh gS\  fdu ifjfLFkfr;ksa esa dsoy ,d gh izrhixeu js[kk 
gks ldrh gSA 

¼ii½izrhixeu js[kk fdls dgrs gSa\  bls ekius dh fof/k Li"V dhft,A 

¼iii½izrhixeu fo'ys"k.k ls vki D;k le>rs gSa\  izrhixeu fo'ys"k.k dh O;kolkf;d 
fu.kZ;ksa esa mi;ksfXrk dh mnkgj.k lfgr O;k[;k dhft,A 

¼iv½lglEcU/k rFkk izrhixeu dk vFkZ rFkk vkfFkZd fo'ys"k.k esa budh mi;ksfXkrk 
crkb,A  izrhixeu lehdj.k fdl izdkj fudkys tk ldrs gSa\  mnkgj.k nsdj 
le>kb,A 

¼v½;fn r lglEcU/k xqq.kkad gS rks r
2 vkfJr pj esa dqy fopj.k dk vuqikr gS ftldk 

Li"Vhdj.k izrhixeu fo'ys"k.k ls gksrk gSA 

23-13-4 la[;kRed iz'u 

¼i½ fuEu leadksa ls y dk vuqekfur ewY; fudkfy, ;fn X = 70 vkSj X 

dk vuqekfur ewY; fudkfy, ;fn y = 90 

    X  y 
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vkSlr ewY;  18  100 

 izeki fopyu  14  20 

 X vkSj y esa lglEcU/k xq.kkad   = +0.08 

¼ii½ nks izrhixeu lehdj.k Kkr dhft, rFkk y dk lEHkkfor ewY; Kkr 

dhft, tcfd X = 55 gSA 

 fn;k gqvk gS & 8.0,5,4,55,48
____

+===== rYX yx σσ  

¼iii½ fuEu vk¡dM+ksa ls nksuksa izrhixeu Xqq.kkad   Kkr dhft, & 

 X : 8 6 4 7 5 

 Y : 9 8 5 6 2 

¼iv½ uhps ifr;ksa rFkk ifRu;ksa dh vk;q nh Xk;h gSA  Kkr dhft, & 

 ¼v½ nks izrhixeu lehdj.k]  ¼c½ lglEcU/k xqq.kkad  ] rFkk 

 ¼l½ ifr dh lEHkkfor vk;q tcfd iRuh dh vk;q 25 o"kZ gS % 

ifr;ksa dh vk;q %  22  23  23  24  26  27  27  28  30   30 

ifRu;ksa dh vk;q % 18  20  21  20  21  22  23  24  25   26 

¼v½ fuEufyf[kr leadksa ls fcØh vkSj ykHk esa fopj.k&vuqikr Kkr dhft,A 

o"kZ %   1987  88  89  90  91  92  93  94  95   96  97  98 

fcØh ¼djksM+ esa½ %  36   42  33  30  24  21  27 31-5 25-5 28-5 34-5 27 

ykHk ¼djksM+ esa½ %  21   26  24  23  15  14  18  19  17   21  22  20 

23-14 vH;klkFkZ iz'uksa ds mÙkj 

I. (i) & ¼?k½   (ii) & ¼d½   ¼iii½ & ¼d½    ¼iv½ & ¼d½   ¼v½ & ¼X½ 

II. ¼i½ & ¼l½   ¼ii½ & ¼v½ ¼iii½ & ¼l½   ¼iv½ & ¼v½   ¼v½ & ¼l½ 

III. ¼d½ nks izrhixeu xq.kkadksa  ¼[k½ U;wure oXksZa  
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 ¼X½ izrhixeu   ¼?k½  0-714 ls vf/kd 

 ¼M-½ Qyfud 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 

1½ caly] ,l0 ,u0] ,oa vXzoky] Mh0 vkj0] ¼1978½] lkaf[;dh ds ewy rRo] 

f'koyky vXzoky ,.M dEiuh] vkXjk & 31( 

2½ ukXj] dSyk'k ukFk] ¼2005½] lkaf[;dh ds ewy rRo] feuk{kh izdk'ku] esjBA 

3½ yky] ,l0 ,u0] prqosZnh] ,l0] lkaf[;dh] izdk'ku] bykgkcknA 

4½ Gupta, S. P., (2005), Statistical Methods, S. Chand, New Delhi. 

5½ 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 

 



प�रमाणा�मक 	व�धया ँ                                                                              MAEC104 

उ�तराखडं मु�त 
व�व
व�यालय����������������������������������������������������������������������������������५५७�

24-1 izLrkouk  

lkaf[;dh esa *lg&lEcU/k dk fl)kUr^ vfr egRoiw.kZ gSA  lglEcU/k ds vUrXZr ge nks 

pj ewY;ksa ds chp ijLij vkfJrrk dk v/;;u djrs gSA blds ewy&rRoksa dk izfriknu 

loZizFke Ýkal ds [kXksy&'kkL=h czkos us lu~ 1846 ds yXkHkx fd;k Fkk] ijUrq bl 

fl)kUr dks fodflr djus o vk/kqfud :i nsus dk Js; izfl) izkf.k'kkL=h Ýkafll 

XkkYVu rFkk dkyZ fi;lZu dks izkIr gSA  bu izfl) oSKkfudksa us izkf.k'kkL=   rFkk 

tuu&fo|k ds {ks= esa lglEcU/k ds fl)kUr ds vk/kkj ij vusd leL;kvksa dk 

oSKkfud fo'ys"k.k fd;k gSA  lglEcU/k fo'ys"k.k ls gesa ;g Kkr gksrk gS fd nks 

lEcfU/kr pj ewY;ksa esa fdruk vkSj fdl izdkj dk lEcU/k gSA  bl fl)kUr ds vk/kkj 

ij gh izR;sd {ks= esa nks vFkok nks ls vf/kd ?kVukvksa ds ijLij lEcU/kksa dk Li"Vhdj.k 

gksrk gSA 

fuR; ds vuqHko ls ,sls dbZ mnkgj.k gekjs lkeus vkrs gSa tgk¡ fofHkUu pj ewY;ksa ds 

chp ,d lEcU/k LFkkfir gksrk gSA  mnkgj.k ds fy,] tSls&tSls cPpksa dh Å¡pkbZ c<+rh 

tkrh gS mudk Hkkj Hkh c<+rk gSA  ,d lead Js.kh esa ifjofrZr gksus ls nwljh lEcfU/kr 

lead&Js.kh esa Hkh ifjorZu vkrk gSA  lkekU; vuqHko ds vk/kkj ij ge tkurs gSa fd 

gekjs ns'k esa Ñf"k mRiknu dk Lrj ekulwu o"kkZ ds Åij fuHkZj djrk gSA  vPNh o"kkZ 

okys o"kksZa esa Ñf"k mRiknu dk Lrj vf/kd gksrk gS] ijUrq ekulwu izfrdwy gks tkus ij 

Ñf"k mRiknu dk Lrj de gks tkrk gSA  blh izdkj ge tkurs gSa fd ftu Ñf"k tksrksa   

esa flapkbZ dh O;oLFkk vPNh gksrh gS muesa Ñf"k mRiknu dh izfr gSDVs;j mit vf/kd 

gksrh gS] ijUrq vfalafpr tksrksa esa izfr gSDVs;j mRikndrk dk Lrj fuEu gksrk gSA  blh 

izdkj pj&jkf'k;ksa ds e/; vUrlZEcU/kksa ds cgqr ls mnkgj.k fn;s tk ldrs gSaA  

vFkZ'kkL= ds fo|kFkhZ Hkyh&Hkk¡fr tkurs gSa fd miHkksXk O;; O;fDr dh vk; ds Åij 

fuHkZj djrk gS] mRiknu dh dqy ykxr mRiknu Lrj ds Åij fuHkZj djrh gS] oLrq dh 

iwfrZ c<+us ls mldh dher fXj tkrh gS ysfdu oLrq dh ek¡Xk c<+us ij mldh dher c<+ 

tkrh gS rFkk ns'k esa eqnzk dh iwfrZ dh ek=k c<+us ls lkekU; dher Lrj esa o`f) gksXhA  

XkYVu us v/;;u fd;k fd yEcs firkvksa ds iq= Hkh lkekU; :i ls yEcs gksrs gSaA  tc 

nks pj&ewY;ksa esa dk;Z dkj.k&lEcU/k  gks rks os lg lEcfU/kr dgykrs gSA 
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 tc dHkh nks pj ewY;ksa esa ,slk lEcU/k gks fd ,d esa ifjorZu gksus ls nwljs esa 

Hkh ifjorZu gks & ,d esa o`f) gksus ij nwljs esa o`f) ;k deh gks vFkok ,d esa deh gksus 

ij nwljs esa deh ;k o`f) gks rks ;s pj&ewY; lg&lEcfU/kr dgykrs gSA  bl Xkq.k dks 

lg&lEcU/k  dgrs gSaA  ,d pj ewY; esa vf/kd ifjorZu gksus ij ;fn nwljs pj&ewY; 

esa Hkh vf/kd ifjorZu gks rks lg&lEcU/k dh ek=k vf/kd gksXkhA 

 mi;qZDr mnkgj.kksa esa geus nks pjksa ds e/; vUrlZEcU/kksa dh ppkZ dhA  izk;% 

lEcU/k rhu vFkok mlls vf/kd pjksa esa Hkh gks ldrs gSa & tSls Ñf"k mRiknu ds {ks= esa 

fdlh Qly dh izfr gSDVs;j mRikndrk] fl¡pkbZ lqfo/kkvksa ds vfrfjDr moZjdksa dh 

ek=k] Je ,oa iw¡th dh ek=k] chtksa dh fdLe rFkk dhVuk'kdksa ds iz;ksx ds mij fuHkZj 

djrh gSA  fdlh oLrq dh ek¡X&ek=k oLrq dh dher ds vfrfjDr miHkksDrk dh vk;] 

vU; oLrqvksa dh dhersa] vfHk#fp;ksa bR;kfn ij fuHkZj djrh gSA  blh izdkj fdlh 

ifjokj dk okf"kZd miHkksXk O;;] okf"kZd vk; ds vfrfjDr ifjokj ds vkdkj] ifjokj ds 

lnL;ksa dh vfHk#fp;k¡] ifjokj dh lkekftd izfr"Bk bR;kfn ij fuHkZj djsXkkA  bl 

izdkj ds lkaf[;dh; fo'ys"k.k dks] ftlesa pjksa dh la[;k nks gksrh gS f}pjh; fo'ys"k.k   

Hkh dgk tkrk gS rFkk ftlesa pjksa dh la[;k rhu vFkok blls vf/kd gksrh gS] mls 

cgqpjh; fo'ys"k.k dgk tkrk gSA 

24-2 mn~ns';   

 & lglEcU/k dks ifjHkkf"kr djuk 

& izdh.kZ vkjs[k] js[kkfp=] dkyZ fi;lZu dk lglEcU/k Xkqq.kkad] 

dksfV&vUrj ls lglEcU/k Xkqq.kkad ] laXkkeh fopyu Xkq.kkad   bR;kfn dk 

foospu djukA 

24-3 ifjHkk"kk   

lg&lEcU/k fo'ys"k.k dh dqN ifjHkk"kk,¡ % 

¼1½ **;fn nks ;k nks ls vf/kd jkf'k;k¡ lgkuqHkwfr esa ifjofrZr gksrh gS ftlls ,d esa 

gksus okys ifjorZuksa ds QyLo:i nwljh jkf'k esa Hkh ifjorZu gksus dh izo`fÙk ik;h tkrh 

gS] rks os jkf'k;k¡ lg&lEcfU/kr dgykrh gSA^^  & ,y0 vkj0 dkWuj 
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¼2½**;fn ;g lR; fl) gks tkrk gS fd vf/kdka'k mnkgj.kksa esa pj lnk ,d fn'kk esa ;k 

foijhr fn'kk esa mPpkopu dh izo`fÙk j[krs gS] rks ,slh fLFkfr;ksa esa ge ;g le>rs gSa 

fd muesa ,d lEcU/k ik;k tkrk gSA  ;g lEcU/k gh lglEcU/k dgykrk gSA^^ & MCY;w0 

vkbZ0 fdaXk 

¼3½**lg&lEcU/k dk lEiw.kZ fo"k; i`Fkd fo'ks"krkvksa ds chp ik;s tkus okys ml 

ikjLifjd lEcU/k dh vksj ladsr djrk gS ftlds vuqlkj os dqN va'kksa esa lkFk&lkFk 

ifjorZu gksus dh izo`fÙk j[krs gSA^^& MsouiksVZ 

¼4½**tc lEcU/k ek=kRed izÑfr dk gksrk gS] rks ml lEcU/k dks [kkstus rFkk ekiu 

djus vkSj mls ,d la{ksi lw= esa vfHkO;Dr djus dk mi;qDr lkaf[;dh; midj.k 

lglEcU/k ds :i esa tkuk tkrk gSA^^& ØkWDLVu ,oa dkmMsu 

¼5½**lglEcU/k fo'ys"k.k pjksa ds chp *lEcU/k dh ek=k^ dks fu/kkZfjr djus dk iz;kl 

djrk gSA^^& ;k yqu pkÅ 

¼6½**tc dHkh vk¡dM+ksa ds nks ;k vf/kd lewgksa] oXkksZa ;k Jsf.k;ksa esa dqN fuf”pr  lEcU/k 

ik;k tkrk gS rks og lglEcU/k dgykrk gSA^^ & ckfMaXkVu 

mi;qZDr ifjHkk"kkvksa ls ;g Li"V gS fd in *lglEcU/k^ nks ;k nks ls vf/kd pjksa ds chp 

lEcU/k dk v/;;u djus dk ladsr djrk gSA 

24-4 mi;ksfXkrk@egÙo   

lglEcU/k ds v/;;u dh mi;ksfXrk HkkSfrd foKku rFkk lkekftd foKku] nksuksa esa gh 

i;kZIr gS] rFkkfi ge ;gk¡ dsoy lkekftd foKku esa lglEcU/k v/;;u dh mi;ksfXkrk 

dh gh O;k[;k djsxsasA 

¼1½lglEcU/k dk v/;;u fu.kZ;u ysus ls lEcfU/kr vfuf”pr rk ds ijkl dks de 

djrk gSA  lkekftd foKku] fof'k"Vr;k O;kolkf;d tXr esa] iwokZuqeku ,d egÙoiw.kZ 

rRo ;k ifj?kVuk vkSj lglEcU/k v/;;u lkis{kr% vf/kd fo'oluh; iwokZuqekuksa ds djus 

esa gekjh enn djrk gSaA 
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¼2½lglEcU/k fo'ys"k.k vkfFkZd O;ogkj dks le>us esa lgk;d gksrk gSA  ;g gesa ,sls 

pjksa dks fu/kkZfjr djus esa lgk;rk djrk gS ftu ij vU; pj fuHkZj jgrs gSaA  ;g mu 

?kVdksa ;k dkjdksa ds v/;;u djus esa lgk;d gksrk gS ftlls vkfFkZd ?kVuk,¡ izHkkfor 

gksrh gSA  mnkgj.kkFkZ] ge ewY; o`f) vFkok fuEu mRikndrk ds mÙkjnk;h dkjdksa dks 

tku ldrs gSaA 

¼3½lglEcU/k v/;;u gesa ,sls dkjdksa dh igpku djus esa enn djrk gS tks ,d 

ck/kkXzLr vkfFkZd fLFkfr dk LFkk;hdj.k dj ldrk gSA 

¼4½lglEcU/k v/;;u ,d pj esa laHkkO; ifjorZu dk lEca) nwljs pj esa ifjorZu dh 

fof'k"V jkf'k ds lkFk vkdyu djus esa gekjh enn djrk gSA mnkgj.kkFkZ] lglEcU/k 

v/;;u dher esa ,d fuf”pr  jkf'k ds ifjorZu ls ek¡Xk esa ifjorZu tkuus esa enn dj 

ldrk gSA  bl n'kk esa ge lekJ;.k fo'ys’k.k dh lgk;rk ysrs gSaA  

¼5½fofHkUu pjksa ds chp vUrj&lEcU/k v/;;u vuqla/kku lao)Zu djus rFkk Kku ds u;s 

{ks= [kksyus esa cgqr gh lgk;d midj.k gksrs gSaA 

bl izdkj lglEcU/k v/;;uksa dk fofHkUu mn~ns';ksa ds fy, O;kid :i ls mi;ksx 

fd;k tkrk gS vkSj mUgsa nks ;k vf/kd pjksa ls lEcfU/kr lkaf[;dh; vk¡dM+ksa ds foLr`r 

fo'ys"k.k vkSj fuokZpu ds fy, cqfu;knh midj.k le>k  tkrk gSA 

24-5 D;k lglEcU/k dkj.k & izHkko dk lEcU/k gS\ 

;|fi *lglEcU/k^ 'kCn dk iz;ksx nks ;k nks ls vf/kd pjksa esa ijLij vkJ;rk   ds vFkZ 

esa fd;k tkrk gS] rFkkfi ;g vko’;d ugha gS fd muesa ijLij vkJ;rk ds 

ifj.kkeLo:i gh lglEcU/k gksA  nks pjksa esa cgqr cM+h ek=k dk lglEcU/k Hkh vko';d 

:i ls bl ckr dk |ksÙkd ugha gS fd muesa dkj.k vkSj izHkko dk lglEcU/k gksA  nks 

pjksa ds chp lglEcU/k fuEufyf[kr dkj.kksa esa ls fdlh ,d ;k vf/kd dk dkj.k gks    

ldrk gS & 

¼1½ nks pjksa esa lglEcU/k dkj.k&izHkko dk lEcU/k gksrk gS 

,d pj esa ifjorZu nwljs pj ds ifjorZu dk dkj.k gks ldrk gS vkSj bl izdkj ,sls nks 

pjksa ;k Jsf.k;ksa esa dkj.k&izHkko dk lEcU/k gksXkA  HkkSfrd foKku esa lglEcU/k dk 
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v/;;u dfBu ugha gS D;ksafd ogk¡ iz;ksxksa ds vk/kkj ij nks ;k nks ls vf/kd pjksa ds 

ekuksa esa Xf.krh; lEcU/k LFkkfir fd, tk ldrs gSaA  tSls rki vkSj rkiØe esa 

lglEcU/k gks ldrk gS D;ksafd rki rkiØe dks izHkkfor djrk gSA  muesa dkj.k&izHkko 

dk lEcU/k gks ldrk gSA  ij lkekftd foKku esa ,sls lEcU/k eqf'dy ls ik;s tkrs gSaA  

dkj.k ;g gS fd lkekftd foKku esa vk¡dM+s dkj.kksa ds ckgqY; ls izHkkfor gksrs gSaA  ,d 

pj lkFk&lkFk cgqla[;d dkjdksa }kjk izHkkfor gksrk gS vkSj ftuds O;fDrXr izHkkoksa dks 

vyx ugha fd;k tk ldrk gSA  mnkgj.kkFkZ] ewY; esa o`f)] ek¡Xk esa ifjorZu] LQhfr] 

fu;kZr uhfr vkSj blh izdkj ds cgqr ls vU; dkjdksa ds dkj.k gks ldrk gSA  ;g Kkr 

djuk yXHkX vlEHko gS fd ewY;ksa esa o`f) dk dkSu lk dkj.k ¼;k izeq[k dkj.k½ gSA  bl 

izdkj] lkekftd foKku esa lglEcU/k dkj.k&izHkko lEcU/k dks eqf'dy ls ladsfrd gSA 

¼2½ nksuksa lglEcfU/kr pj ,d rhljs pj ;k ,d ls vf/kd pjksa ls izHkkfor gksrs gSa  

tSls ge pkoy dh dherksa vkSj twV dh dherksa esa mPp ek=k dk lglEcU/k ik ldrs 

gSaA  okLrfodrk esa ;g ik;k tk ldrk gS fd bu nksuksa oLrqvksa dh dhersa mRiknu }kjk 

izHkkfor gks tks cnys esa o"kkZ }kjk izHkkfor gks ldrh gSA  pkoy dh dherksa vkSj twV 

dh dherksa esa dksbZ okLrfod lEcU/k ugha gks ldrk gSA  ,slh n'kkvksa esa lglEcU/k 

HkzekRed fu"d"kZ iznku dj ldrk 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"Vr;k vkfFkZd vkSj O;kolkf;d {ks= esa gksrh gSA  tSls fdlh oLrq dh 

ek¡Xk esa ewY;ksa esa o`f} ds ifj.kkeLo:i fXjkoV vk ldrh gSA  lkekU; :i ls ;g dgk 

tk ldrk gS fd ,d O;fDr ekusXk fd ewY; dkj.k gS vkSj ek¡Xk izHkko gSA  rFkkfi ;g 

Hkh gks ldrk gS fd ml oLrq dh ek¡X Hkfo"; esa izR;kf'kr deh ds dkj.k c<+ X;h gks 

vkSj ftlds dkj.k ewY; esa o`f) gks X;h gksA  vc bl n'kk esa ek¡Xk dkj.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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ckjackj nks pjksa esa lglEcU/k muesa fcuk fdlh okLrfod lEcU/k ds Hkh ns[kk tkrk gSA  

;g la;ksx ls gks ldrk gSA  ,slk lk/kkj.kr;k ?kfVr gksrk gS tc ,d o`gr~ lef"V ls 

,d cgqr vYi izfrn'kZ   pquk tkrk gSA  mnkgj.kkFkZ] ,d vYi izfrn'kZ etnwjh vkSj 

mRikndrk ds chp cgqr mPp lglEcU/k iznku dj ldrk gS ftlls ge ;g fo'okl 

dj ldrs gSa fd mPprj etnwjh mPprj mRikndrk dk dkjd gSA  ij lef"V esa 

okLrfod fLFkfr Bhd blds foijhr gks ldrh gS] mPprj etnwjh ls fuEu mRikndrk 

gks ldrh gS vFkok muesa dksbZ lglEcU/k u gksA  vr% ;g vko';d gS fd tc ge nks 

pjksa ds chp lglEcU/k dk fo'ys"k.k dj jgs gksa] rks ges fu"d"kZ fudkyus esa tYnckth 

ugha djuh pkfg,A 

¼5½ v/;;uk/khu nks pjksa esa fujFkZd ;k feF;k lglEcU/k dh fLFkfr gks ldrh gS   

,d O;fDr izfro"kZ rykdksa dh la[;k   rFkk Vsyhfotu lsVksa ds fu;kZr ds chp mPp 

ek=k dk lglEcU/k fudky ldrk gSA  Li"Vr;k rykdksa vkSj Vsyhfotu fu;kZrksa ds 

chp dksbZ lEcU/k ugha gks ldrk gS vkSj blfy, ;g ckr lR; gS fd lglEcU/k dsoy 

lEc) pjksa esa lEcU/k dks gh ifjHkkf"kr djrk gSaA 

 mi;qZDr ckrksa ls ;g Li"V gS fd lglEcU/k dsoy ,d Xkf.krh; lEcU/k gS] vkSj 

;g vko';d :i ls pjksa esa dkj.k&izHkko lEcU/k dks laKkfir ugha djrk gSA 

24-6 lglEcU/k ds izdkj   

fofHkUu vk/kkjksa dks ysdj ge lglEcU/k dk oXkhZdj.k fuEu izdkj dj ldrs gS % 

24-6-1 /kukRed vkSj _.kkRed lglEcU/k 

lglEcU/k /kukRed vFkok _.kkRed gks ldrs gSaA  tc nks pjksa esa ,d gh fn'kk 

esa ifjorZu gksrk gS vFkkZr~ ,d esa o`f) ¼;k deh½ gksus ls nwljs pj ds ewY;ksa esa Hkh o`f) 

¼;k deh½ gksrh gS rks ,slk lglEcU/k izR;{k  vFkok /kukRed  dgykrk gSA  blds 

foijhr] tc ,d pj ds ewY;ksa esa ,d fn'kk esa ifjorZu gksus ls nwljs lEc) pj ds 

ewY;ksa esa foijhr fn'kk esa ifjorZu gksrs gSa rks mudk lglEcU/k _.kkRed ] vizR;{k ;k 

foykse  dgykrk gSA  dqN ,sls vk¡dM+s gksrs gSa ftuesa lglEcU/k lkekU;r% /kukRed vkSj 

dqN ,sls ftlesa lkekU;r% _.kkRed gksrk gS] tSls vU; ckrs lkekU; jgs rks ewY; vkSj 
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iwfrZ esa lk/kkj.k rkSj ij /kukRed lglEcU/k gksrk gSA  tc ewY; c<+rk gS rks iwfrZ Hkh 

c<+rh gS vkSj tc ewY; ?kVrk gS rks iwfrZ Hkh ?kVrh gSA  ewY; vkSj ek¡X esa lglEcU/k 

lk/kkj.kr% _.kkRed gksrk gSA  ewY; esa o`f) ds lkFk ek¡Xk ?kVrh gS vkSj ewY; ds ?kVus 

ds lkFk ek¡Xk esa lk/kkj.kr% o`f) gksrh gSA 

/kukRed lglEcU/k 

dher ¼price½  10 15 20 25 

iwfrZ ¼supply½ 100 110 115 130 

vFkok 

ewY; ;k dher ¼price½  40 30 20 10 

iwfrZ ¼supply½ 150 140 115 100 

_.kkRed lglEcU/k  

ewY; ;k dher ¼price½  10 15 20 25 

ek¡X ¼demand½ 100 90 80 60 

vFkok 

ewY; ;k dher ¼price½  25 20 15 10 

ek¡Xk ¼demand½ 60 80 90 100 

24-6-2 js[kh; rFkk oØjs[kh; lglEcU/k  

ifjorZuksa ds vuqikr ds vk/kkj ij lglEcU/k js[kh; vFkok oØ&js[kh; gks ldrk gSA  

;fn nks pj&ewY;ksa ds ifjorZuksa dk vuqikr LFkk;h gksrk gS rks mudk lglEcU/k js[kh;  

dgykrk gS(  vFkkZr~] ;fn izR;sd ckj ewY; esa 10 izfr'kr dh o`f) gks rks iwfrZ esa 20 

izfr'kr o`f)] js[kh; lEcU/k dk izek.k nsXhA  muesa lEcU/k y = a + bX ds :i esa 
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gksXkA  ;g ,d lh/kh js[kk dk lehdj.k gksrk gSA  js[kh; lglEcU/k okys pj&ewY;ksa dks 

fcUnqjs[k ij izkafdr djus ls ,d ljy js[kk cu tkrh gSA  bl izdkj dk lg&lEcU/k 

HkkSfrd o iw.kZ foKkuksa esa ik;k tkrk gSA  vkfFkZd o lkekftd {ks= esa vf/kdrj 

oØjs[kh; lglEcU/k ik;k tkrk gSA  tc nks pj&ewY;ksa ds ifjorZuksa dk vuqikr vfLFkj  

;k ifjorZu'khy gksrk gS rks mudk lglEcU/k oØ&js[kh;  gksrk gSA  ;fn eqnzk dh ek=k 

esa 10 izfr'kr o`f) gksus ls dHkh lkekU; dher Lrj esa 5 izfr'kr o`f) gks tkrh gS] dHkh 

6 izfr'kr] dHkh 9 izfr'kr rks eqnzk dh ek=k vkSj lkekU; dher Lrj dk lg&lEcU/k 

oØjs[kh; dgyk,XkkA  ,slh fLFkfr esa js[kkfp= ij pj&ewY;ksa dks izkafdr djus ls ,d 

oØ js[kk cusXkhA 

js[kh; ;k jSf[kd lglEcU/k  

X 2 4 6 8 10 

y 5 10 15 20 25 

vjs[kh; ;k vjSf[kd lglEcU/k 

X 2 4 6 8 10 

y 5 8 12 15 25 

24-6-3 ljy] cgqXkq.kh ,oa vkaf”kd lg&lEcU/k 

Lora= rFkk vkfJr pj&ewY;ksa  dh la[;k ds vk/kkj ij lg&lEcU/k ljy] cgqXkq.kh ;k 

vkaf”kd gks ldrk gSA 

nks pj&ewY;ksa ds lg&lEcU/k dks ljy lglEcU/k dgrs gSaA  bu pj&ewY;ksa esa ls 

vukfJr ;k iz/kku pj&ewY;  dks izeki ;k vk/kkj Js.kh  dgk tkrk gS rFkk nwljk 

lead&lewg vkfJr pj&ewY; ;k lEc) ekyk  dgykrk gSA 

tc rhu ;k vf/kd dkjdksa] tSls mRiknu] o"kkZ vkSj [kkn ds mi;ksx ds chp lEcU/k dk 

lkFk&lkFk v/;;u fd;k tkrk gS] rks bls *cgq lglEcU/k dgrs gSaA  vkaf”kd 

lg&lEcU/k  ds vUrXkZr nks ls vf/kd pj&ewY;ksa dk v/;;u fd;k tkrk gS ijUrq vU; 
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pj&ewY;ksa ds izHkko dks fLFkj j[kdj dsoy nks pj&ewY;ksa dk ikjLifjd lEcU/k fudkyk 

tkrk gSA  mnkgj.kkFkZ] ;fn o"kkZ dh ek=k vkSj rkiØe nksuksa ds XksagWw dh mit ij 

lkewfgd izHkko dk Xkf.krh; v/;;u fd;k tk, rks og cgqXkq.kh lglEcU/k dgyk,XkkA  

blds foijhr ;fn ,d fLFkj rkiØe esa o"kkZ dh ek=k vkSj Xksagw dh mit ds lEcU/k dk 

foospu fd;k tk;s rks ;g vkaf”kd lglEcU/k dgyk,XkkA 

24-7 lglEcU/k Xkqq.kkad vkSj mldk foLrkj  

XkSjsV ds vuqlkj] **lglEcU/k Xkqq.kkad   nks pyjkf'k;ksa esa ik;s tkus okyk ,slk vuqikr gS 

ftlls ;g Kkr gksrk gS fd ,d pj esa gksus okys ifjorZu Kkr nwljs pj ij fdl ek=k 

esa izHkko Mkyrs gSa vFkok fdl ek=k esa mldk vuqlj.k djrs gSaA^^  vr% Li"V gS fd 

lglEcU/k Xqq.kkad   nks ;k vf/kd izo`fÙk;ksa ds ifjek.kkRed  lEcU/k dks Li"V djrk gSA  

okLro esa ;g ,d izdkj dk lwpdkad  gSA 

lglEcU/k dh ek=k $1 ls &1 rd gksrh gS vFkkZr~ lglEcU/k dHkh Hkh 1 ls vf/kd ugha 

gksrk gS pkgs ;g /kukRed gks ;k _.kkRedA  tc lglEcU/k dh ek=k $1 vkrh gS rks 

iw.kZ /kukRed lglEcU/k gksrk gS vkSj tc lglEcU/k dh ek=k &1 gksrh gS rks bls iw.kZ 

_.kkRed lglEcU/k dgrs gSaA  ysfdu lekt foKkuksa ls lEcfU/kr py jkf'k;ksa esa iw.kZ 

_.kkRed vFkok /kukRed lglEcU/k ugha vkrk gSA  lglEcU/k dh ek=k dks fuEu 

izdkj ls Hkh iznf'kZr fd;k tk ldrk gS % 

&1] &-9] &-8] &-7] &-6] &-5] &-4] &-3] &-2] &-1] 0] -1] -2] -3] -4] -5] -6] -7] -8] -9] 1 

 

      &    $  

 

 lglEcU/k dh O;k[;k ¼interpretation of correlation½ lglEcU/k dh ek=k 

ls igys ;fn ¼$½ fpUg vkrk gS rks ge dgsaXs fd lglEcU/k /kukRed ¼positive½ gS 

vkSj ;fn lglEcU/k dh ek=k ls igys ¼&½ fpUg vkrk gS rks ge dgsaXs fd lglEcU/k 
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_.kkRed ¼negative½ gSA  fXyQksMZ us lglEcU/k dh ek=k dk oXhZdj.k fuEu izdkj ls 

fd;k gS % 

lglEcU/k Xkq.kkad   dh ek=k lEcU/k 

-00 → $ -20 uX.; ¼Negligible½ 

$ -21 → $ -40  fuEu ¼Low½ 

$ -41 → $ -60   lk/kkj.k ¼e/;e½ ¼Moderate½ 

$ -61 → $ -80 mPp ¼High½ 

$ -81 → $ -99 vfr mPp ¼Very High½ 

$ 1 iw.kZ lglEcU/k       

Åij nh gqbZ rkfydk ds vk/kkj ij lglEcU/k dh O;k[;k dh tk ldrh gSA  mnkgj.k 

ds fy,] ;fn lglEcU/k dh ek=k $-85 gS rks ;gk dgk tk,Xkk fd nh gqbZ pyjkf'k;ksa esa 

/kukRed vkSj cgqr mPp lglEcU/k gSA  /kukRed lglEcU/k esa pyjkf'k;k¡ fdl izdkj 

ls ,d nwljs ls izHkkfor gksrh gS] ;g Hkh ,d jkspd rF; gSA 

24-8 lg&lEcU/k Kkr djus dh jhfr;k¡ 

 lglEcU/k Kkr djus dh fuEufyf[kr izeq[k jhfr;k¡ gSa & 

¼1½ fcUnq js[kh; jhfr  

¼2½ fo{ksi fp= ;k fcUnq fp=  

¼3½ dkyZ fi;lZu dk lglEcU/k Xkq.kkad  

¼4½ fLi;jeSu dh dksfV&vUrj fof/k  

¼5½ laXkeh fopyu jhfr  
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¼5½ U;wure oxZ jhfr  

24-8-1 fcUnq js[kh; jhfr  

bl jhfr ds vuqlkj ge lglEcU/k dk vuqeku le;] LFkku] Øe la[;k vkfn dks X-

axis ij vkSj nksuksa vkfJr leadekykvksa dks Y-axis ij vafdr djrs gSA  bl fof/k 

ls lglEcU/k dh ek=k dk Kku ugha gksrk cfYd bldh fn'kk vkSj ek=k dk vuqeku 

fd;k tkrk gSA  nksuksa Jsf.k;ksa ds fcUnqjs[kk foijhr fn'kkvksa esa mrkj&p<+ko dks iznf'kZr 

djsa rks _.kkRed lglEcU/k gksrk gSA  ;fn nksuksa Jsf.k;ksa ds ifjorZuksa dh izo`fÙk mlh 

fn'kk ;k foijhr fn'kkvksa esa u fn[kkbZ ns rks dksbZ lglEcU/k ugha gksXkkA  

mnkgj.k  % 1 

fuEu vk¡dM+ksa ls ,d lglEcU/k fcUnq js[kkfp= cukb, % 

mez ¼o"kksZa esa½ 17 18 19 20 21 20 19 20 21 22 

out ¼fd0 Xkzk0 esa½ 40 42 48 50 55 48 40 45 46 50 

D;k mez ,oa out esa dksbZ lglEcU/k gS\ 

mnkgj.k % 2 

ewY; rFkk oLrq dh iwfrZ ds lEcU/k esa uhps fn;s X;s vk¡dM+ksa ds vk/kkj ij XzkfQd fof/k ls 

ewY; rFkk iwfrZ ds chp lglEcU/k ij izdk'k Mkfy,A 
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o"kZ 1980 1981 1982 1983 1984 1985 1986 1987 

ewY; izfr 

fDoaVy 

16 23 16 15 22 35 20 15 

iwfrZ fDoaVy  11000 15000 11000 10000 14000 24000 12000 9000 

 

 

Li’V gS fd nksuksa leadekykvksa ds chp lglEcU/k gSA 

24-8-2 fo{ksi fp= ;k fcUnq fp=  

bl fof/k ls Hkh lg&lEcU/k dh ek=k dk Kku ugha gksrk] cfYd bldh fn'kk vkSj ek=k 

dk vuqeku fd;k tkrk gSA  bl jhfr esa Lora= pj ewY;ksa ¼X½ dks X-axis ij rFkk 

vkfJr pj ewY;ksa ¼y½ dks Y-axis ij vafdr fd;k tkrk gSA  bl izdkj X rFkk y 

nksuksa leadekykvksa ds ftrus in;qXe gksrs gSa mrus gh fcUnq js[kkfp= ij vafdr dj fn, 

tkrs gSaA  bl izdkj ds fp= dks gh fo{ksi fp= ;k fcUnq fp= dgrs gSaA 

fuEu ik¡p fp=ksa dh lgk;rk ls ge lg&lEcU/k dh fn'kk vkSj ek=k dk vuqeku yXkk 

ldrs 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 

fuEufyf[kr lkfj.kh esa 12 firk rFkk muds vXkzt iq=ksa ds Hkkj lEcU/kh vk¡dM+s iznf”kZr 

gSa & 

firk dk Hkkj ¼Kg½ 65 63 67 64 68 62 70 66 68 67 69 71 

iq= dk Hkkj ¼Kg½ 68 66 68 65 69 66 68 65 71 67 68 70 

vk¡dM+ksa dks fo{ksi fp= ds }kjk iznf'kZr dhft,A 

fn, gq, vk¡dM+ksa esa izFke] firk rFkk iq= ds Hkkj Øe'k% 65 rFkk 68 fd0Xzk0 gSA  bUgsa 

xzkQ ij fcUnq ds :i esa vafdr fd;k tkrk gSA  rRi'pkr~ f}rh; firk rFkk iq= ds 

Hkkjksa dks XkzkQ ij fcUnq ds :i esa iznf'kZr fd;k tkrk gSA  blh izdkj vU; firk rFkk 

iq=ksa ds Hkkjksa dks XzkQ ij fofHkUu fcUnqvksa ds :i esa vafdr dj fy;k tkrk gSA  bu 

fcUnqvksa dk izo`fÙk iFk AB  nksuksa pj jkf'k;ksa ds e/; lEcU/k dks iznf”kZr djrk gSA 

.    .   .  .  

.    .   .   .   

.   .    .       

.  .     .    
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uhps fp= esa AB vafdr fcUnqvksa dk izo`fÙk iFk gSA  vU; 'kCnksa esa lEcfU/kr pj jkf'k;ksa 

ds chp js[kh; lEcU/k gSA 

   

  74       

  72          B  

  70 

  68 

  66 

  64    A 

  62 

  60 

       62   64   66   68   70   72   74    

fo{ksi fp= dh Hkk"kk esa lglEcU/k izo`fÙk iFk ls fo{ksi fcUnqvksa dh fudVrk dh eki 

djrk gSA  ;fn lHkh fo{ksi fcUnq izo`fÙk iFk ij fLFkr gSa rks ,slh fLFkfr esa pjjkf'k;ksa ds 

e/; iw.kZ lglEcU/k gksXkk rFkk QyukRed lEcU/k ¼izLrqr mnkgj.k esa ljy js[kk AB½ 

fn;s gq, lead dks iw.kZ :i ls iznf'kZr djsXkA  ijUrq ;fn fo{ksi fcUnq izo`fÙk iFk ds 

nksuksa vksj fc[kjs gq, gSa rks ,slh fLFkfr esa pjjkf'k;ksa ds e/; viw.kZ lglEcU/k gksXkk 

vFkkZr~ izo`fÙk iFk �AB� pj jkf'k;ksa ds e/; lEcU/k dks iw.kZ :i ls iznf”kZr ugha djsXkA  

fo{ksi fcUnqvksa ds izo`fÙk iFk ds lfUudV gksus ij ;g lglEcU/k izcy gksXkk rFkk ;fn 

fo{ksi fcUnq izo`fÙk iFk ds nksuksa vksj nwj&nwj rd QSys gq, gSa] rks ,slh fLFkfr esa 

lglEcU/k fucZy gksXkkA 

24-8-3 dkyZ fi;lZu dk lg&lEcU/k Xkqq.kkad 

 lg&lEcU/k Kkr djus dh ;g loZJs"B fof/k gS D;ksafd blls lglEcU/k dk 

la[;kRed eki Hkh izkIr gksrk gSA lekUrj ek/; vkSj izeki fopyu ij vk/kkfjr bl 

jhfr esa Xf.krh; n`f"V ls iw.kZ 'kq)rk gSA bl jhfr dk dk izfriknu dkyZ fi;lZu us lu~ 
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1890 esa izkf.k'kkL= dh leL;kvksa dk v/;;u djus ds fy, fd;k FkkA  dkyZ fi;lZu 

dk lg&lEcU/k Xq.kd fuEu ek=kvksa ij vk/kkfjr gS %  

¼i½ nksuksa Jsf.k;ksa esa js[kh; lEcU/k gSA 

¼ii½ leadekyk dks izHkkfor djus okys Lora= dkj.kksa esa ijLij dkj.k o izHkko dk 

lEcU/k gksrk gSA 

¼iii½ lg&lEcfU/kr Jsf.k;ksa ij vusd dkj.kksa ls lkekurk vk tkrh gSA 

 dkyZ fi;lZu ds lg&lEcU/k Xkqq.kkad dh izeq[k fo'ks"krk,¡ fuEu gS % 

¼a½ ;g Xkq.kkad Js.kh ds lHkh inksa ij vk/kkfjr gSA 

¼b½ blls lg&lEcU/k dh fn'kk Kkr gks tkrh gSA 

¼c½ pw¡fd ;g Xkqq.kkad lekUrj ek/; vkSj izeki fopyu ij vk/kkfjr gS] blfy, 

vusd chtXkf.krh; Xkq.k;qDr gSA 

¼d½ bldks Kkr djus ds fy, nksuksa Jsf.k;ksa ds lekUrj ek/; fudky dj fopyuksa 

dh Xk.kuk dh tkrh gS vkSj blds ckn budk Xkq.kuQy fudky dj mlds tksM+ 

esa ewY;ksa dh la[;k ls HkkXk fn;k tkrk gSA  bls lg&fopyu  dgrs gSaA  bl 

fof/k esa iz;ksx fd;k tkus okyk lw= bl izdkj gS & 

  
yN

dydx
r

x σσ .

.∑
=   

tgk¡ & r = lglEcU/k Xqq.kkad   

 dX = X ds ekuksa dk mlds ek/; ¼
__

X ½ ls fopyu 

  dy = y ds ekuksa dk mlds ek/; ¼
__

Y ½ ls fopyu 

  σX = X  lead ekyk dk izeki fopyu 

  σy  = y lead ekyk dk izeki fopyu 
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  N = inksa dh la[;k  

 lw= ls Li"V gS fd nks lead ekykvksa ds e/; lglEcU/k Xkqq.kkad   Kkr djus ds 

fy, loZizFke izR;sd lead ekyk dk ek/; ¼
__

X  ,oa 
__

Y ½ Kkr djrs gSaaA  blds ckn 

izR;sd lead ekyk ds lHkh inksa dk muds ek/; ls fopyu Kkr dj ysrs gSa] ftUgsa dX 

,oa dy }kjk O;Dr fd;k tkrk gSA  fQj izeki fopyu Kkr djus ds fy, fopyuksa dX 

rFkk dy dk oxZ ¼dX
2 ,oa dy

2½ djds mudk vyx& vyx ;ksx ¼ΣdX
2 ,oa Σdy

2½ 

Kkr dj ysrs gSaA  blds vfrfjDr fopyuksa dX ,oa dy dk Xkq.kuQy djds mudk ;ksx 

Σ(dX.dy) fudky fy;k tkrk gSA  mijksDr lw= esa & 

 
N

dydx∑ ).(
 dks lg&fopj.k ¼co-variance½ dgrs gSaA 

mnkgj.k % 4lu~ 2008 dh ijh{kk esa nl fo|kfFkZ;ksa }kjk vFkZ'kkL= ,oa lkaf[;dh esa ik;s 

Xk;s izkIrkadksa dk fooj.k bl izdkj gS & 

fo|kFkhZ  A B C D E F G H I J 

izkIrkad ¼vFkZ'kkL=½ 47 57 58 60 62 67 70 71 76 82 

izkIrkad ¼lkaf[;dh½ 56 50 47 60 62 64 65 70 74 82 

gy % fuEu lkj.kh esa vFkZ'kkL= ds izkIrkadksa dks �X� ,oa lkaf[;dh ds izkIrkadksa dks �y�

ds }kjk iznf'kZr fd;k Xk;k gSA 

fo|kFkhZ izkIrkad 

¼X½ 

vFkZ0 ds 

izkIrkadksa 

dk ek/; 

¼65½ ls 

fopyu 

¼dX½ 

dX
2 izkIrkad 

¼y½ 

Lkka[;0 

izkIrkadksa 

dk ek/; 

¼63½ ls 

fopyu 

dy 

dy
2
 dX.dy 
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A 47 &18 324 56 &7 49 126 

B 57 &8 64 50 &13 169 104 

C 58 &7 49 47 &16 256 112 

D 60 &5 25 60 &3 9 15 

E 62 &3 9 62 &1 1 3 

F 67 2 4 64 1 1 2 

G 70 5 25 65 2 4 10 

H 71 6 36 70 7 49 42 

I 76 11 121 74 11 121 121 

J 82 17 289 82 19 361 323 

N=10 650  946 630  1020 858 

 

 vFkZ'kkL= ds izkIrkadksa dk vkSlr & 

 65
10

650__

===
∑
N

x
X  

 7.96.94
10

946
2

≅===
∑

N

dx
xσ  ¼yXHkX 9-7½ 

 lkaf[;dh ds izkIrkadksa dk vkSlr & 

 63
10

630__

===
∑
N

y
Y  
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 1.10102
10

1020
2

≅===
∑

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[;dh ds izkIrkadksa ds e/; mPp /kukRed lg&lEcU/k gSA 

 vU; 'kCnksa esa ftu fo|kfFkZ;ksa us lkaf[;dh esa mPp vad izkIr fd, gS muds 

vFkZ'kkL= esa Hkh mPp vad gSA 

 dkyZ fi;lZu ds mijksDr lw= dks /;kuiwoZd ns[kus ls ge ikrs gSa fd ;fn bl 

lw= dks ,d vU; :i esa fy[kk tk; rks izR;sd lead ekyk dk izeki fopyu fudkyus 

dh vko';drk ugha iM+rh gS ,oa lglEcU/k Xkqq.kkad   dh Xk.kuk igys dh vis{kk ljyrk 

ls gks tkrh gSA 

 dkyZ fi;lZu ds lw= dk ljyhd`r :i & 

 
yxN

dydx
r

σσ .

).(∑
=  

 

N

dy

N

dx
N

dydx

N

dy

N

dx
N

dydx

∑∑

∑

∑∑

∑

××

=

××

=
2222

).().(
 

 
∑ ∑

∑

∑ ∑

∑

×
=

×

=
2222

).().(

dydx

dydx

dydx
N

N

dydx
 

 vc bl lw= esa dsoy ∑∑
2,).( dxdydx  ,oa ∑

2dy  dk eku j[kdj 

lglecU/k Xkq.kkad   Kkr fd;k tk ldrk gSA  tSls mnkgj.k 5 ds fy, & 
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∑∑

∑

×
=

22

).(

dydx

dydx
r  

 88.0
982

858

964920

858

)1020()946(

858
====  ¼yXkHkXk½ 

mi;qZDr lw=ksa dk nks"k ;g gS fd ;fn �X� rFkk �y� Ja`[kykvksa ds ek/;ksa ds eku 

n'keyo esa vkrs gSa rks buds }kjk lglEcU/k dh X.kuk dh fØ;k vR;ar tfVy gks tkrh 

gSA 

 vr% X rFkk Y ds ewY;ksa ds chp lglEcU/k Xkq.kkad   Kkr djus ds fy, 

fuEufyf[kr lw= dk iz;ksx vf/kd O;kogkfjd gksrk gS & 

 
∑ ∑ ∑ ∑

∑ ∑ ∑

−−

−
=

})({})({

.

2222 yyNxxN

yxxyN
r  

;g lw= Xk.kuk dh n`f"V ls dkQh ljy gSA  bldk dkj.k ;g gS fd bl lw= ds 

vUrXZr lglEcU/k Xkq.kkad   Kkr djus ds fy, u rks gesa X ,oa y ds ek/;ksa dks Kkr 

djuk iM+rk gS vkSj u gh ek/; ls fopyuksa ¼dX ,oa dy½ vFkok izeki fopyuksa ¼X o y½ 

dh Xk.kuk djuh iM+rh gSA 

izLrqr mnkgj.k esa mi;qZDr lw= ds }kjk lglEcU/k Xkqq.kkad  dh Xk.kuk fuEu lkfj.kh ds 

ek/;e ls dh Xk;h gSA 

mnkgj.k % 5 

fo|kFkhZ izkIrkad ¼X½ izkIrkad ¼y½ X
2 

y
2 

Xy 

A 47 56 2209 3136 2632 

B 57 50 3249 2500 2850 

C 58 47 3364 2209 2726 
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D 60 60 3600 3600 3600 

E 62 62 3844 3844 3844 

F 67 64 4489 4096 4288 

G 70 65 4900 4225 4550 

H 71 70 5041 4900 4970 

I 76 74 5776 5476 5624 

J 82 82 6724 6724 6724 

N = 10 650 630 43196 40710 41808 

 mi;ZqZDr lkfj.kh ls & 

∑ ∑ ∑ ∑ ∑ ====== 41808,40710,43196,63,650,10 22 xyyxyxN

 bu ekuksa dks lglEcU/k Xqq.kkad   ds lw= esa j[kus ij & 

 
∑ ∑ ∑ ∑

∑ ∑ ∑

−−

−
=

})({})({

.

2222 yyNxxN

yxxyN
r  

 
})630()40710(10{})650()43196(10{

)630()650()41808(10

22 −−

−
=  

 
})630()40710(10{})650()43196(10{

409500418080

22 −−

−
=  

 
}396900407100{}422500431960{

409500418080

−−

−
=  

 
102946010

8580

1001029460

8580

102009460

8580

×
=

××
=

×
=  
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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 dk ;g ,d egRoiw.kZ vfHky{k.k gS fd og ,d foekghu Xkq.kkad   

gksrk gS vFkkZr~ og ,d ,slk fujis{k] 'kq) vad gS tks ewy&fcUnq vkSj rqyuk ekin.M ;k 

iSekus esa ifjorZu djus ls izHkkfor ugha gksrkA  ewy&fcUnq esa ifjorZu dk rkRi;Z gS X

vkSj y ds lHkh ewY;ksa esa ls ,d fLFkjkad ?kVk;k tkuk ;k tksM+k tkuk vkSj 

rqyuk&ekin.M ¼iSekus½ esa ifjorZu dk vFkZ gS X vkSj y ds izR;sd ewY; dks fdlh 

fLFkjkad ;k lekoÙkZd ls Xkq.kk ;k HkkXk djukA  mnkgj.kkFkZ X Js.kh ds ewY;ksa ¼N = 6½ 

300] 400] 900] 600] 500 o 800 esa ls 100 ?kVk fn;k tk, ;k tksM+ fn;k tk, rks y

Js.kh ls mldk lglEcU/k Xkqq.kkad izHkkfor ugha gksXkkA  og iwoZor~ jgsXkkA  blh izdkj 

bu ewY;ksa dks ;fn 100 ls HkkXk ns fn;k tk, ;k 2 ls Xkq.kk dj fn;k tk, rks Hkh iwoZ 

lglEcU/k Xkqq.kkad ij dksbZ izHkko ugha iM+sXkA  bl Xkq.k dk iz;ksx ewy&leadksa dks ljy 

:i nsus esa fd;k tkrk gS ftlls lglEcU/k ds ifjdyu esa vklkuh gks tk,A 

;fn �X� rFkk �y� Jà[kykvksa esa pjjkf'k;ksa esa eku vis{kkÑr cM+s gSa] rks mi;qZDr lw=ksa ls 

lglEcU/k xqq.kkad   dh X.kuk dk dk;Z dkQh dfBu gks tkrk gSA  ,slh fLFkfr esa ge 

nksuksa Jsf.k;ksa esa dfYir ek/; dh ekU;rk ysrs gSaA 

 lglEcU/k xqq.kkad  ds lw= esa ,d fo'ks"krk ikbZ tkrh gS] ;fn ge leadekykvksa 

ds ewy fcUnqvksa dks ifjofrZr dj nsa vFkkZr~ nksuksa Jà[kykvksa esa dfYir ek/; dh ekU;rk 

ysa rks lglEcU/k Xkq.kkad  dk eku vifjofrZr jgrk gSA  vFkkZr~ ewy fcUnqvksa ds ifjorZu 

ds i'pkr~ u;s ewY;ksa ¼ubZ lead ekykvksa½ ds chp Hkh lglEcU/k Xkq.kkad  dk eku ogh 

gksXk tks fd ewy lead ekykvksa ds chp FkkA

;fn dfYir ek/; ls �X� rFkk �y� Jà[kykvksa ds fopyuksa dks Øe'k% �dX� rFkk �dy� 

ds }kjk O;Dr fd;k tk; rks ge dg ldrs gS fd  

dydxxy rr .=   
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 bl rF; dks ge mnkgj.k 5] ds ek/;e ls fl) dj ldrs gSa & 

mnkgj.k 5 esa ;fn ge �X� ,oa �y� pjksa ds ewy fcUnqvksa dks ifjofrZr dj nsa vFkkZr~ X

dk dfYir ek/; *67^ ¼tks fd �X� ds U;wure eku 47 ,oa vf/kdre eku 82 ds yXHkX 

chp esa fLFkr gS½ ,oa �y� dk dfYir ek/; *65^ ¼tks fd �y� ds U;wure eku 47 ,oa 

vf/kdre eku 82 esa yXkHkXk chp esa fLFkr gS½ eku ysa ,oa ifjofrZr ewY;ksa dks Øe'k% 

�dX� rFkk �dy� ds }kjk O;Dr djs vFkkZr~     

dX = X � 67, dy = y � 65. 

vc tSlk fd igys mYys[k fd;k tk pqdk gS & 

 
∑ ∑ ∑ ∑

∑ ∑ ∑

−−

−
==

})({})({

.).(

2222
.

dydyNdxdxN

dydxdydxN
rr dydxxy  

�dX� rFkk �dy� ds e/; lglEcU/k Xkq.kkad fuEu lkfj.kh ds e/; ls dh tk ldrh 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 dks lw= esa j[kus ij & 

 
})20()1060(10{})20()986(10{

)20()20()898(10

22 −−−−

−−−
=xyr  

 
}4001060{}4009860{

4008980

−−

−
=  

 
)100()102()9460(

8580

)10200()9460(

8580
==  

 88.0
982

858

964920

858

)102()9460(10

8580
===  ¼yXkHkXk½ 

Xk.kuk dk dk;Z vkSj vf/kd ljy djus ds fy, ge dfYir ek/;ksa ls fopyuksa ds eku 

Kkr djus ds i'pkr~ izkIr fopyuksa dks muds mHk;fu"V ewY;ksa ls HkkXk ns nsrs gSa rkfd 

in fopyuksa ¼dX�½ ,oa ¼dy�½ ds eku Kkr dj ysrs gSaA  bls ge *iSekuk ifjorZu^  

dgrs gSaA  bl izfØ;k ds ckn izkIr in fopyksa ds chp lglEcU/k Xkq.kkad   ewy lead 

ekykvksa ¼vFkkZr~ X ,oa y ds ewY;ksa ds chp½ ds chp lglEcU/k Xkq.kkad ds cjkcj gksXkA  

vU; 'kCnksa esa ge dg ldrs gSa fd lglEcU/k Xkq.kkad  dk eku ewy fcUnqvksa vFkok iSekus 

ds ifjorZu ls Lora= gSA  vFkkZr~ lglEcU/k Xkq.kkad  dk eku ewy fcUnqvksa vkSj iSekus ds 
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ifjorZu ds Åij fuHkZj ugha djrkA  bl rF; dh iqf"V ge fuEu mnkgj.k ds }kjk 

djsxsasA 

24-8-4 fLi;jeSu dh dksfV&vUrj fof/k 

 dkyZ fi;lZu us nks pj ewY;ksa ds chp ik;s tkus okys lEcU/k dks Li"V djus ds 

fy, tks lw= fn;k] og ge Li"V dj pqds gSaA  cqf)erk] lqUnjrk] LokLF; vkfn ,sls 

rF; gSa ftUgsa izR;{k :i ls vadksa esa O;Dr ugha fd;k tk ldrkA  nwljs 'kCnksa esa] ge 

dg ldrs gSa fd Xq.kkRed rF;ksa ds chp lEcU/k tkuus ds fy, dkyZ fi;lZu }kjk 

izfrikfnr lw= ugha yXk;k tk ldrkA  bu Xq.kkRed rF;ksa ds chp lglEcU/k Kkr 

djus ds fy, izfl) lkaf[;d pkYlZ ,MoMZ fLi;jeSu us ,d fof/k dk izfriknu lu~ 

1904 esa fd;kA  mUgha ds uke ij bl fof/k dks fLi;jeSu dh dksfV vUrj fof/k dgrs 

gSaA  ,d lkSUn;Z izfr;ksfXrk esa ekuk 10 izfr;ksxh HkkX ysrs gSa vkSj rhu fu.kkZ;d gSaA  

fofHkUu izfr;ksfXrkvksa dks Xq.k dh vf/kdrk ds vk/kkj ij ;s rhuksa fu.kkZ;d vius <aX ls 

igyk] nwljk] rhljk - - - bR;kfn Øe iznku djrs gSaA  bu Øeksa ds vk/kkj ij gh ge 

lglEcU/k Xkqq.kkad   fudkyrs gSaA  ekuk ge ;g tkuuk pkgrs gSa fd bu rhu fu.kkZ;dksa 

esa ls ,sls dkSu ls nks fu.kkZ;d gSa ftudk lkSUn;Z&fu.kZ; yXHkX leku gSA  ;g leL;k 

dkyZ fi;lZu ds lw= ls gy ugha gks ldrhA  ge tkurs gSa fd fo|kfFkZ;ksa dh ;ksx;rk 

ds tk¡p ds fy, ijh{kk i)fr cukbZ XkbZ gS] ftlesa fo|kFkhZ iz'u&i= ds mÙkj fy[krs gSa 

vkSj bu mÙkj&iqfLrdkvksa dks ijh{kdksa ds ikl Hkst fn;k tkrk gSA  ijh{kd fu/kkZfjr 

vf/kdre vadksa esa ls izR;sd mÙkj&iqfLrdk ij vad nsrs gSaA  vad nsus ds fy, dksbZ 

fuf”pr  ekin.M ugha gksrk ;|fi eksVs rkSj ij dqN funsZ'kksa dk ikyu vo'; djuk 

gksrk gSA  blh dkj.k ge lqurs gS fd *eSus dqN ugha fy[kk vkSj cgqr vPNs vad feys^ 

rFkk *eSus cgqr vPNk fy[kk vkSj irk ugha cgqr de vad feysA^  ;g i)fr nks"kiw.kZ 

gksus ds dkj.k vc XkzsM iz.kkyh  dks ykus ij cy fn;k tk jgk gSA  ;ksx;rk dh tk¡p 

Hkh dkyZ fi;lZu }kjk izfrikfnr lw= ls Bhd izdkj ugha gks ldrh] blds fy, Hkh blh 

fof/k dks viukuk pkfg,A  nks ijh{kdksa dh ;ksX;rk tk¡p dh lekurk ns[kus ds fy, ge 

blh dksfV vUrj fof/k }kjk lg&lEcU/k Xkq.kkad fudkyrs gSaA  ;gk¡ Jsf.k;ksa ds in&ewY; 
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Kkr u gksa vkSj mudk Øe irk gks rks Hkh ;g lglEcU/k Xkq.kkad Kkr fd;k tk ldrk 

gSA 

 bl fof/k esa lcls igys X rFkk y nksuksa Jsf.k;ksa ds in&ewY;ksa dks vyx& vyx 

dksfV&Øe iznku fd, tkrs gSaA  blds ckn dksfV&Øe vUrj Kkr djds mldk oxZ 

fudkyrs gSa vkSj tksM+ ysrs gSaA  fuEu lw= dk mi;ksx fd;k tkrk gS % 

 
NN

D

−
−=

∑
3

2
6

1ρ  

tgk¡] ρ(rho) = Rank correlation 

D = Rank difference 

N = Number of pairs  

tc fdlh Js.kh esa nks ;k nks ls vf/kd in ewY; cjkcj vkdkj ds gksa rks muds ewY; 

Øe fudkydj vkSlr fudkyk tkrk gS rFkk ;gh vkSlr Øe izR;sd in ewY; ds vkXs 

j[k fn;k tkrk gSaA  ,slk djus ls Xyrh dh lEHkkouk jgrh gSA  bls lekIr djus ds 

fy, fuEu lw= dk iz;ksx fd;k tkrk gS % 

 
NN

mmD

−

−+
−=

∑
3

32 ])(
12

1
[6

1ρ  

tgk¡ m ml dksfV vFkok dksfV;ksa dh ckjEckjrk gS tks ,d ls vf/kd ckj ?kfVr gksrh 

gSA 

js[kh; lglEcU/k Xkq.kkad   dh Hkk¡fr] dksfV vUrj lglEcU/k Xkq.kkad   dk eku Hkh *&1^ 

ls *$1^ ds chp fLFkj gksrk gSA  r dk eku _.kkRed vFkok /kukRed gksus ij pjksa ds 

chp dk lEcU/k Hkh _.kkRed vFkok /kukRed gksrk gSA  r dk eku ftruk gh *$1^ 

vFkok *&1^ ds fudV gksXk mruk gh pjksa ds chp dk lglEcU/k izcy gksXkk rFkk r dk 

eku ;fn 'kwU; gS vFkok 'kwU; ds fudV gS] rks pjksa dk lglEcU/k uX.; gksXkk vFkkZr~ 

lEcU/k pj ,d nwljs ls Lora=  gksaXksA 
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mnkgj.k % 6 nks v/;kidksa }kjk 8 fo|kfFkZ;ksa dk ewY;kadu uhps 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 

nwljk v/;kid 5 8 1 6 4 2 7 3 

 

tgk¡ rd 8 fo|kfFkZ;ksa ds ewY;kadu dk iz'u gS] nksuksa v/;kid fdl gn rd ,d nwljs 

ls lger gS\gy & mi;qZDr iz'u esa nks v/;kidksa }kjk fu/kkZfjr *8^ fo|kfFkZ;ksa dh 

dksfV;ksa dks iznf'kZr fd;k tkrk gSA  nksuksa v/;kidksa ds ewY;kadu esa lekurk dk ijh{k.k 

djus ds fy, ge dksfV&vUrj lglEcU/k Xkq.kkad dk eku Kkr djsxsasA bldk lw= fuEu 

izdkj gS& 

 
NN

D
r

−
−=

∑
3

2
6

1  

bldh Xk.kuk dks fuEu lkfj.kh dh lgk;rk 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  20 
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lkfj.kh ls & 

 ∑ == 20,8 2DN  

lw= esa j[kus ij & 
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24-8-5 laXkeh fopyu jhfr dHkh&dHkh gesa dsoy ;g Kkr djuk gksrk gS fd nks 

leadekykvksa esa lglEcU/k fdl izdkj dk gS & /kukRed gS ;k _.kkRedA  tc 

ge ;g ns[kuk pkgrs gSa fd nks pj ,d gh fn'kk esa Xfreku gSa ;k foijhr fn'kk esa] rc 

ge laXkeh ;k lgXkeh fopyu jhfr dk iz;ksx djrs gSaA  bl jhfr ds vuqlkj tc nks 

lEc) pj X vkSj Y ,d gh fn'kk esa lkFk&lkFk Xeu djrs gSa ;k laXkeh ;k lgXkeh gSa 

rks mues /kukRed lg&lEcU/k gksrk gSA ;fn os foijhr fn'kk esa Xkeu djrs gSa ;k 

izfrXkkeh gksrs gSa rks mues _.kkRed lglEcU/k ik;k tkrk gSA 

 laXkkeh fopyu jhfr lglEcU/k Kkr djus dh lcls ljy jhfr gSA  bl jhfr 

esa izR;sd ewY; dh mlls fiNys ewY; ls rqyuk dh tkrh gSA  vr% blls vYidkyhu 

mPpkopuksa esa lglEcU/k Kkr gks tkrk gSA ijUrq fopyuksa dh fn'kk ¼$ ;k &½ dks gh 

/;ku esa j[kk tkrk gS] muds vkdkj dh Xk.kuk ugha dh tkrhA  blfy, bl jhfr }kjk 

dsoy ;g irk py tkrk gS fd lglEcU/k fdl fn'kk dk gS] mldh ek=k dk lgh 

vkHkkl ugha gksrkA 

fof/k & bl jhfr }kjk lglEcU/k fudkyus dh fuEu izfØ;k gS & 

¼i½ X vkSj Y Js.kh esa vyx&vyx izR;sd ewY; dh rqyuk mlls fiNys ewY; ls 

dh tk,XhA ;fn ewY; fiNys ewY; ls vf/kd gS rks mldk fopyu ¼$½ gksXk] ;fn 

de gS rks ¼&½ vkSj ;fn leku gS rks ¼= ;k 0½A ;g /;ku nsus ;ksX; ckr gS fd 

fopyu dk dsoy fpUg gh fy[kk tk,Xk mldh ek=k ughaA  fopyu&;qxeksa dh 
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l[;k dqy in ;qXeksa dh la[;k ls de gksXh ¼n = N � 1½A  D;ksafd igys in 

dk fopyu ugha gksrkA   

¼ii½ X vkSj Y ds rRlEoknh fopyu&fpUgksa dk Xqq.kk djds /kukRed Xq.kuQyksa dks 

fXu fy;k tk,XkA  ;g laXkeh fopyuksa dh la[;k gSA  

¼iii½ fuEu lw= dk iz;ksx fd;k tk,Xk & 

 






 −
±±=

n

nc
rc

2  

tgk¡] rc = laXkeh fopyu Xkq.kkad  ds fy, iz;qDr gqvk gSA 

 c  = laXkeh fopyksa dh la[;k gSA 

n  = fopyu&;qXeksa dh la[;k gS tks in&;qxeksa dh la[;k ls 1 de gSA (n 

= N � 1) 

lw= esa $ dk iz;ksx & lw= esa oxZewy fpUg ls igys vkSj mlds vUnj nksuksa LFkkuksa ij 

;k rks $ dk fpUg iz;ksx fd;k tk,Xk ;k nksuksa LFkkuksa ij & dk fpUg fy[kk tk,XkA  

;fn ¼2c � n½ /kukRed gS rks nksuksa LFkkuksa ij $ dk fpUg iz;qDr gksXkA¼2c � n½ ds 

_.kkRed gksus ij nksuksa LFkkuksa esa ¼&½ fpUg dk iz;ksx gh vfuok;Z gks tkrk gSA  ;fn 

,slk u fd;k tk, rks oxZewy fpUg ds vUnj dh jkf'k _.kkRed jgsXh vkSj mldk 

oxZewy fudkyuk vlEHko gksXkA 

mnkgj.k % 7 fuEu leadksa ls laXkeh fopyu jhfr }kjk lglEcU/k Xkq.kkad ifjdfyr 

dhft,A 

ekg tu0 Qj0 ekpZ vizSy ebZ twu tqykbZ vX0 flr0 vDVw0 uo0  fnl0 

X 89 85 98 102 10
0 

10
5 

96 68 85 98 76 75 

Y 32 33 35 37 39 41 40 38 42 40 36 35 

gy & laXkkeh fopyu Xkqq.kkad   dh Xk.kuk 
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ekg X Y fopyuksa dk Xq.kuQy 

tuojh 89  32    

Qjojh 85 & 33 $  & 

ekpZ 98 $ 35 $ $  

vizSy 102 $ 37 $ $  

ebZ 100 & 39 $  & 

twu 105 $ 41 $ $  

tqykbZ 96 & 40 & $  

vXLr 68 & 38 & $  

flrEcj 85 $ 42 $ $  

vDVwcj 98 $ 40 &  & 

uoEcj 76 & 36 & $  

fnlEcj 75 & 35 & $  

  n = 11   c = 8  

 






 −
+=

n

nc
rc

2  

 6742.04545.
11

5

11

1182
+==








=







 −×
+=cr  

vr% X vkSj Y esa e/;e ek=k dk /kukRed lglEcU/k 

 24-8-6 U;wure oxZ jhfr   

;g cryk;k tk pqdk gS fd dkyZ fi;lZu dk lglEcU/k&Xkqq.kkad  bl ekU;rk ij 

vk/kkfjr gS fd v/;;u ds vUrXZr pjksa ds chp jSf[kd lEcU/k gksrk gSA  X vkSj y ds 

chp bl jSf[kd lEcU/k ds v/;;u djus dh jhfr;kas  esa ls ,d jhfr X ds ekuksa ds 
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laXr y ds jSf[kd ekuksa dks Kkr djuk gSA  ;g U;wure oXksZa dh fof/k }kjk Kkr fd;k 

tkrk gSA 

;g jhfr U;wure oxZ&fof/k ds vuqlkj [khaph Xk;h loksZRÑ"V js[kk  ij vk/kkfjr gSA  

oLrqr% U;wure oxZ js[kk] izlkekU; lehdj.kksa dh lgk;rk ls [khaph tkus okyh ,d 

loksZi;qDr vkadyu js[kk gS ftlds nks vfHky{k.k gksrs gSa & 

¼d½ voyksfdr ewY;ksa ¼Y½ vkSj mDr js[kk ls laXf.kr rRlaoknh ewY;ksa ¼Yc½ ds 

fopyuksa dk ;ksx 'kwU; gksrk gSA  Σ(Y � Yc) = 0; 

¼[k½ bl js[kk ls laXf.kr ewY;ksa ds voyksfdr ewY;ksa ls fopyuksa ds oXksZa dk tksM+ vU; 

fdlh js[kk ls fudkys X;s ,sls fopyu&oXksZa ds tksM+ dh rqyuk esa U;wure gksrk gSA  ;gh 

dkj.k gS fd bls U;wure oxZ ifjdYiuk ds v/khu [khaph X;h loksZRÑ"V js[kk   dgrs 

gSaA  Σ(Y � Yc)
2
 = U;wure 

U;wure oxZ jhfr lglEcU/k Xqq.kkad   dk ifjdyu djus dh fuEukafdr izfØ;k gS & 

¼1½ loZizFke izlkekU; lehdj.kksa  }kjk Y  ds loksZi;qDr laXkf.kr ewY; fudkys tkrs 

gSaA  bu ewY;ksa dk vkX.ku fuEu izdkj fd;k tk,Xkk & 

¼d½ fuEu nks izlkekU; lehdj.kksa }kjk �a� vkSj �b� nks vpj ewY;ksa dk eku fudkyk 

tk,Xkk & 

 ΣY = Na + bΣX     ..... (i) 

ΣXY = aΣX + bΣX
2
    ..... (ii) 

tgk¡ ij ΣY, Y � Js.kh ds ewY;ksa dk ;ksx  gSA 

 ΣX, X � Js.kh ds ewY;ksa dk ;ksx gSA 

 ΣXY, X vkSj Y  ds rRlaoknh ewY;ksa ds Xq.kuQyksa dk ;ksx  gSA 

 ΣX
2
, X Js.kh ds in&ewY;ksa ds oXkksZa dk tksM+  gSA 

 N in&ewY;ksa dh la[;k gSA 
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a vpj&ewY; gS tks js[kk ds Y  vUr [k.M ¼Y � intercept½ dks O;Dr djrk gSA  ;g 

ewy fcUnq ¼0½ vkSj Y v{k ds ml fcUnq dk vUrj gS tgk¡ ls U;wure oxZ js[kk 

vkjEHk gksrh gSA  rFkk 

b vpj&ewY;] loksZi;qDr js[kk ds <yku dk ladsr fpUg gS tks ;g Li"V djrk gS 

fd X dh ,d bdkbZ ds c<+us ¼;k ?kVus½ ls loksZRÑ"V js[kk fdruh Åij ¼;k 

uhps½ dh vksj tkrh gSA 

¼[k½ nksuksa lkekU; lehdj.kksa dk gy djds izkIr �a� vkSj �b� ds ewY;ksa dks ljy 

js[kk ds lehdj.k ¼Y = a + bX½ esa vkfn"V djds Y ds loksZi;qDr (Yc) ewY; 

laXf.kr dj fy, tk,axsA 

¼2½ Y ds okLrfod ewY;ksa (Y) esa ls rRlEcU/kh laXf.kr ewY; ?kVkdj fopyu izkIr 

fd, tk,xsa A d = (Y � Yc) 

¼3½ fopyuksa ds oXksZa dk tksM+ Σ(Y � Yc)
2 Kkr fd;k tk,XkA 

¼4½ fuEu lw= }kjk mDr fopyu oXksZa dk ek/; fudky fy;k tk,Xkk & 

  
N

YY
S

c

y

∑ −
=

2
2 )(

   

Sy
2 loksZi;qDr js[kk dk izlj.k gS ftls *vLi"VhÑr izlj.k^ dgrs gSaA  ;g eki gesa 

crkrk gS fd fdl va'k ;k vuqikr esa Y esa gksus okys ifjorZu X ds ifjorZuksa ls izHkkfor 

ugha gksrsA  bl eki dk oxZewy ¼Sy½ vuqeku dk izeki foHkze dgykrk gSA 

 












 −
=

∑
N

YY
S

c

y

2)(
 

¼5½ Y & Js.kh dk izlj.k  fudkyk tk,XkA  ;g izeki fopyu dk oxZ ¼σy
2½ gksrk gSA  

bls dqy izlj.k Hkh dgrs gSaA 

 lw=kuqlkj &  
N

YY
y

∑ −
=

2
__

2 )(
σ   ;k  

N

dy∑
2
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¼6½ vUr esa] fuEu lw= }kjk lglEcU/k Xqq.kkad   fudky fy;k tkrk 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 dqy fopj.k dk og va'k gS tks X esa gksus okys ifjorZuksa ds dkj.k mRiUu gksrk 

gSA  ;g fu'p;u Xkq.kkad dgykrk gSA 

¼7½ bl jhfr }kjk Xkq.kkad   dk chtXf.krh; fpUg ¼$ ;k &½ vpwj ewY; b ds fpUg 

ds vuq:i gh gksrk gSA  ;fn b ¼&½ esa gS rks r _.kkRed gksXkkA 

mnkgj.k%8fuEu leadksa ls U;wure oxZ jhfr }kjk lg&lEcU/k Xqqk.kkad dk ifjdyu 

dhft, & 

X 1 2 3 4 5 

Y 338 180 142 184 166 

gy % U;wure oxZ jhfr }kjk Y & laXkfBr ewY;ksa dk ifjdyu  

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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nksuksa izlkekU; lehdj.kksa esa ewY; vkfn"V djus ij & 

 ΣY = Na + bΣX     ;k    1010 = 5a + 15b  ... (i) 

ΣXY = aΣX + bΣX
2 ;k    2690 = 15a + 55b  ... (ii) 

lehdj.k (i) dks rhu ls Xqqk.kk djus ij rFkk mls lehdj.k (ii) esa ls ?kVkus ij& 

  2690 = 15a + 55b   �a� dk ewY; Kkr djus ds fy, �b� dk 

_3030 =_15a +_45b  ewY;] lehdj.k (i) esa j[kus ij & 

� 340  =  10b   1010 = 5a + {15 × (�34)} 

∴ b = �34    1010 = 5a � 510 

     ∴ a = 304 

Sy
2 rFkk σy

2 dk ifjdyu 

X ewy lead laXf.kr 

ewY; 

Y o Yc

dk 

vUrj 

vUrj 

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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 Y � Js.kh dk lekUrj ek/; ;k 202
5

1010
==

∑
=

N

Y
Y  

  

  UneXplained Variance � Total Variance � 

2528
5

12640)( 2
2

==
−

=
∑

N

YY
S

c

y

4840
5

24200
2

2
===

∑
N

dy
yσ

69.477.
4840

2312

4840

2528
11

2

2

+===−=−=
y

yS
r

σ

vr% X  rFkk Y  esa e/;e ek=k dk /kukRed lg&lEcU/k gSA 

24-9 lkjka'k   

tc nks pj&ewY;ksa esa bl izdkj dk lEcU/k gks fd ,d esa deh ;k o`f) gksus ls nwljs esa 

Hkh mlh fn'kk esa ;k foijhr fn'kk esa ifjorZu gksrs gksa rks os nksuksa lg&lEcfU/kr dgykrs 

gSaA  blls ;g Li"V gks tkrk gS fd nks lEc) lead Jsf.k;ksa esa lkFk&lkFk ifjorZu 

gksus dh izo`fÙk dks gh lglEcU/k ;k lg&fopj.k dgrs gSaA 

 bls 
)(.)(

),(

YVarXVar

YXCov  }kjk ifjHkkf"kr fd;k tkrk gSA 

 bls Kkr djus ds fy, *Xkq.ku&ifj?kkr lglEcU/k Xkq.kkad  ^ jhfr ;k *dkyZ 

fi;lZu dk lglEcU/k Xkqq.kkad^ dh jhfr dks loksZÙke ekuh tkrh gS D;ksafd blls 

lglEcU/k dh fn'kk vkSj ek=k dk larks"ktud la[;kRed eki Kkr gks tkrk gSA 

 lEc) leadekykvksa esa pj&ewY;ksa ds ifjorZuksa dh fn'kk] vuqikr rFkk ekykvksa 

dh la[;k ds vk/kkj ij lglEcU/k dks /kukRed rFkk _.kkRed crk;k X;k gSA 
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vFkkZr~ ge ;g dg ldrs gSa fd lglEcU/k dk lkekU; vFkZ gS] nks lead&Jsf.k;ks esa 

dkj.k vkSj ifj.kke ds vk/kkj ij ijLij lEcU/k dk ik;k tkukA  bl n`f"V ls 

lglEcU/k nks leadekykvksa ds ikjLifjd lEcU/k dh fn'kk o ek=k  dk fo'ys"k.k rks 

djrk gS ysfdu lglEcU/k dh mifLFkfr ek= ls ;g fu"d"kZ ugha fudky ysuk pkfg, 

fd nksuksa lEc) Jsf.k;ksa esa vko';d :i ls izR;{k dk;Z&dkj.k lEcU/k Hkh gSA 

 vr% fu"d"kZ ds :i esa ;g dgk tk ldrk gS fd lglEcU/k dh okLrfod 

tkudkjh dsoy mldh mifLFkfr ek= ls ugha dh tk ldrh] tc rd fd nksuksa lEc) 

ek=kvksa esa izR;{k dk;Z&dkj.k lEcU/k dh tkudkjh u izkIr dj yh tk;A  izks0 

ckfMaXVu dk Hkh dguk gS fd ;fn lHkh izek.k ;g ladsr djrs gSa fd nksuksa lEc} 

Jsf.k;ksa esa lglEcU/k gS vFkok gks ldrk gS rks Hkh mu izek.kksa dh vR;Ur lrdZrkiwoZd 

tk¡p dh tkuh pkfg, rkfd 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 % 

 ¼d½ lglEcU/k Xkq.kkad   

  ¼i½ lnk /kukRed gksrk gSA   ¼ii½ lnk _.kkRed gksrk gSA 

  ¼iii½ ;k rks /kukRed ;k _.kkRed gks ldrk gSA 

  ¼iv½ buesa ls dksbZ ughaA 

 ¼[k½ dkyZ fi;lZu dk lglEcU/k xqq.kkad  dk lw= gSA 

  ¼i½  
yx

xy
r

σσ

∑
=   ¼ii½ 

∑ ∑

∑

×
=

22 yx

xy
r   

  ¼iii½ 
xN

xy
r

σ

∑
=   ¼iv½  

22

yx

xy
r

σσ

∑
=  

 ¼Xk½ dksfV lglEcU/k&Xkq.kkad   lw= }kjk Kkr fd;k tk ldrk gS %  
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  ¼i½  
NN

D
rs

−
+=

∑
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1    ¼ii½ 
NN
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  ¼iii½ 
NN

D
rs

−
−=
∑

3

2
6

1     ¼iv½ 
NN

D
rs

−
−=

∑
3

3
6

1  

 ¼?k½ lglEcU/k xq.kkad   dk /kukRed fpUg gksXk tc % 

  ¼i½ X ds eku c<+ jgs gks vkSj y ds eku ?kV jgs gksA 

  ¼ii½ X vkSj y nksuksa ds eku c<+ jgs gksaA 

  ¼iii½ X ds eku ?kV jgs gks vkSj y ds eku c<+ jgs gksA 

  ¼iv½ X vkSj y ds eku esa dksbZ ifjorZu u gksA 

24-10-2  fjDr LFkkuksa dks Hkfj, % 

¼i½ tc nks pjksa ds eku ,d gh fn'kk esa lapfyr gksrs gSa rks lglEcU/k 

&&&&& dgk tkrk gSA 

¼ii½ tgk¡ la[;kRed ekiu dfBu gksrk gS] lglEcU/k Xqq.kkad   &&&&& ls 

ifjdfyr fd;k tkrk gSA 

¼iii½ $ 1 &&&&& lglEcU/k gSA 

¼iv½ /ku fpUg ladsfrd djrs gSa fd lglEcU/k &&&&&& gSA 

¼v½ fopyuksa dh fn'kk ds chp lglEcU/k &&&&& fof/k ls fudkyk tkrk 

gSA 

24-10-3 y?kq mÙkjkRed iz'u % 

¼i½ lglEcU/k ls vki D;k le>rs gSa\  mlds ekiu djus dh izeq[k fof/k;ksa 

ds uke fyf[k,A 

¼ii½ dkyZ fi;lZu ds lglEcU/k xq.kkad   dks le>kb,A 
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¼iii½ laXkeh fopyu xq.kkad   dks le>kb,A 

¼iv½ D;k nks pjksa ds chp lglEcU/k dkj.k&izHkko dk lEcU/k izdV djrk gS\ 

¼v½ dksfV lglEcU/k dks ifjHkkf"kr dhft,A  dksfV lglEcU/k Xqq.kkad   ¼rs½ 

ds fy, fLi;jeSu dk lw= fyf[k,A 

24-10-4 fucU/kkRed iz'u % 

¼i½ lglEcU/k dh vo/kkj.kk dk vFkZ ,oa egRo Li"V dhft,A  lglEcU/k 

Xqqk.kkad   ds eku dk fuoZpu vki fdl izdkj djsxsas\ 

¼ii½ dkyZ fi;lZu ds lglEcU/k&Xqq.kkad   dh ifjHkk"kk nhft,A ;g fdl ckr 

dks ekius dk vk'k; djrk gS\  ,d lglEcU/k Xqq.kkad   fpUg vkSj 

ifjek.k dk fuoZpu vki fdl izdkj djsxsas\ 

24-10-5 la[;kRed iz'u % 

 ¼i½ fuEufyf[kr vk¡dM+ksa ds fy, izdh.kZ vkjs[k cukb, % 

    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 ds chp lEcU/k dk o.kZu Hkh dhft,A 

¼ii½ fuEu vk¡dM+ksa ls ,d lglEcU/k ys[kkfp= dh jpuk dhft, vkSj iwfrZ 
rFkk ewY; lwpdkadksa ds chp lglEcU/k ij fVIi.kh dhft,A 

o"kZ       %  1980    1981    1982    1983    1984    1985 
iwfrZ lwpdkad %   166     170     186     154     136     154 
ewY; lwpdkad %   216     200     196     208     214     204 

¼iii½ fuEufyf[kr vk¡dM+ksa ls X vkSj y ds chp dkyZ fi;lZu dk lglEcU/k 
ifjdfyr dhft, % 

 N =13,  ΣX = 117, ΣX
2
 = 1313, Σy = 260, Σy

2
 = 6580, 

ΣXy = 2827 

¼iv½ fuEu vk¡dM+ksa ls dkyZ fi;lZu dk lglEcU/k Xqq.kkad   ifjdfyr dhft, 
% 

 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 fuEufyf[kr vk¡dM+ksa ls laXkeh fopyu Xqq.kkad   dh X.kuk dhft, % 
 ewY; %  368  284  385  361  347  384  395  403  400  385 
 vk;kr %   22   21   24   20   22   26   24   29   28   27 

¼vi½ fuEu vk¡dM+ksa ls X vkSj y esa U;wure oxZ fof/k ls lglEcU/k Xqq.kkad   
Kkr dhft, % 

 X : 2 3 4 5 6 

 Y : 16 18 14 10 12 

24-11 vH;kl iz'uksa ds mÙkj % 

 1½ ¼d½ ¼iii½ ¼[k½   ¼ii½ ¼X½   ¼iii½ ¼?k½ ¼ii½ 

 2½ ¼i½ /kukRed ¼ii½ dksfV&vUrj ¼iii½ iw.kZ ¼iv½ /kukRed 

  ¼v½ laXkeh fopyu 

 5½ ¼i½  iw.kZ /kukRed 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] ¼1978½ lkaf[;dh ds ewy 

rÙo] f'koyky vXzoky ,.M dEiuh] vkXkjkA 

2- flag] ,l0 ih0] ¼1997½ lkaf[;dh&fl)kUr ,oa O;ogkj] ,l0 pUn ,.M dEiuh 

fyfeVsM] ubZ fnYyhA 

3- voLFkh] th0 Mh0 ,oa fuXe] lq/khj dqekj] ¼2007½ lkaf[;dh; fo'ys"k.k] Hkkjr 

cqd lsUVj] y[kuÅA 

4- ukXkj] dSyk'k ukFk] ¼2005½ lkaf[;dh ds ewy rRo] feuk{kh izdk'ku] esjBA 

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 tks lkaf[;dh; vk¡dM+s feyrs gSa os fofHkUu izdkj ds gksrs gSa lead 
Js.kh iw.kZ ugha gksrh gSA  lkaf[;dh; fo'ys"k.k djrs le; dHkh&dHkh ;g ns[kus esa vkrk 
gS fd izLrqr lead Js.kh iw.kZ u gksdj viw.kZ gksrh gS vFkkZr~ Js.kh ds dqN ewY; fdUgha 
dkj.kksa ls vKkr cus jgrs gSaA  ,slk gks ldrk gS fd ml vof/k ds fy, lead miyC/k 
gh u gksa] ,slk Hkh gks ldrk gS fd vk¡dM+ksa dk bdV~Bk djuk bruk [kphZyk rFkk tfVy 
gks] tSls tux.kuk dks gh yhft, Hkkjro"kZ esa tux.kuk   dk dk;Z 10 o"kksZa ds vUrjky 
ij fd;k tkrk gS] bldk dkj.k ;g gS fd ns'kO;kih Lrj ij tux.kuk dk dk;Z 
vR;f/kd [kphZyk gS & blds fy, fo'kky ek=k esa lax.kdksa] fo'ks"kKksa] lalk/kuksa dh 
vko';drk gksrh gSA  blds vfrfjDr tux.kuk ls gesa bruh cM+h la[;k esa o`gn~ izdkj 
ds vk¡dM+s izkIr gksrs gSa fd budk fo'ys"k.k djus esa ¼dEI;wVjksa dh lgk;rk ysus ij Hkh½ 
izpqj le; yxrk gSA  mi;qZDr O;k[;k ls Li"V gks tkrk gS fd ;g dk;Z fuf'pr gh 
izR;sd o"kZ djuk laHko ugha gSA  ,slh fLFkfr esa fofHkUu nl&o"khZ; le;kof/k;ksa ds vUnj 
fdlh o"kZ dh tula[;k vuqekfur djus dh vko';drk iM+us ij ge vUrjx.ku dh 
lgk;rk ysrs gSaA 

 vFkkZr~ dqN lqfuf'pr ekU;rkvksa ,oa lhekvksa ds vUrxZr Kkr leadks ds vk/kkj 
ij lead&Js.kh ds chp fdlh vKkr ewY; dk loksZÙke lEHkkO; vuqeku yxkus dh fØ;k 
dks vkUrjx.ku dgrs gSaA  mnkgj.k ds fy,] ;fn gesa 1971] 1981] 1991] 2001] 2011 
dh tula[;k nh gks vkSj 2006 dh tula[;k dk vuqeku yxkuk gks rks ;g leL;k 
vkUrjx.ku dh leL;k gksxhA miyC/k Kkr leadksa ds vk/kkj ij lead ekyk ds bu 
vKkr jkf'k;ksa ds lkaf[;dh; vuqeku Kkr djus dh fØ;k dks ge vkUrjx.ku rFkk 
ckg~;x.ku dgrs gSaA  tc ge dqN fuf'pr ifjdYiukvksa rFkk ekU;rkvksa ds vUrxZr 
lead ekyk ds Kkr leadksa ds vk/kkj ij lead Js.kh ds Hkhrj ds fdlh vKkr lead 
dk lEekd loksZÙke vuqeku djrs gSa rks bl fØ;k dks ckg~;x.ku dgrs gSa] oLrqr% nksuksa 
dh fØ;k,a Kkr leadksa ds vk/kkj ij leadekyk ds vKkr leadksa ds vuqeku dh fØ;k,a 
gSa vkSj lkaf[;dh; n`f"Vdks.k ls nksuksa fØ;kvksa esa fo'ks"k vUrj ugha gksrk] tSlk ge vkxs 
ns[ksaxs] nksuksa ds lEcU/k esa ,d gh lkaf[;dh; fof/k dk iz;ksx fd;k tkrk gSA  bl izdkj 
vkUrjx.ku vkSj ckg~;c.ku esa ekSfyd vUrj ;g gS fd igys ge pj&ewY; dh nh gqbZ 
lhekvksa ds vUrxZr vKkr ewY; dh x.kuk djrs gSa vkSj ckg~;x.ku esa bu lhekvksa ds 
ckgj fdlh ewY; dh x.kuk dh tkrh gSA  fuEu mnkgj.k ls bu nksuksa fØ;kvksa dk 
vUrj Li"V gks tk,xk & 

Hkkjr dh tula[;k 

tux.kuk o"kZ   % 1941 1951 1961 1971 1981 1991 

tula[;k ¼djksM+ksa esa½  % 31-9 36-1 43-9 54-8 68-3 84-6 



प�रमाणा�मक 	व�धया ँ                                                                              MAEC104 

उ�तराखडं मु�त 
व�व
व�यालय����������������������������������������������������������������������������������५९७�

 mi;qZDr lkj.kh esa fn;s x, tula[;k esa leadksa ds vk/kkj ij dqN ekU;rkvksa ds 
vUrxZr ;fn gesa 1941 vkSj 1991 ds chp ds fdlh o"kZ tSls 1947] 1975 ;k 1986 esa 
Hkkjr dh tula[;k dk loksZÙke vuqeku izkIr djuk gks rks lEcfU/kr fØ;k vkUrjx.ku 
dgyk,xhA  blds foijhr] miyC/k vk¡dM+ksa ds vk/kkj ij 1939 ¼1941 ls igys½ ;k 
1999 ;k 2011 ¼1991 ds ckn ds fdlh o"kZ½ ds fy, tula[;k dk loksZi;qDr vuqeku 
yxkus dh fØ;k dks ckg~;x.ku dgk tk,xkA  lkaf[;dh; n`f"Vdks.k ls vkUrjx.ku o 
ckg~;x.ku dk vUrj dksb fo”ks"k egÙo ugha j[krk D;ksafd nksuksa fØ;kvksa ds fy, ,d 
lh jhfr;ksa dk gh iz;ksx fd;k tkrk gSA 

 ;fn gesa nks pj&ewY;   x vkSj y fn, gks rFkk y = f(x), tgk¡ x Lora= 

pj&ewY;   vkSj y vkfJr pj&ewY;   gSA  fdlh fuf'pr vUrjky esa x ds dqN ewY;ksa 

ds lkis{k y ds ewY; fn;k gksa vkSj ;fn ge x ds fdlh ewY; tks blh vUrjky esa gks] ds 

lkis{k y dk ewY; Kkr djuk pkgsa rks ;g fØ;k iwoZ fu/kkZfjr ekU;rkvksa ds vUrxZr 
xf.krh; lw=ksa dh lgk;rk ls dh tk,xhA  blh fØ;k dks vkUrjx.ku dgrs gSaA  ;fn 

ge x ds fdlh ewY;] tks vUrjky ds ckgj gks] ds lkis{k y dk ewY; Kkr djsa rks ;g 
fØ;k ckg~;x.ku dgykrh gSA  vkUrjx.ku ,oa ckg~;x.ku ds }kjk ge fdlh pj dk 
okLrfod ewY; Kkr ugha djrs cfYd blds lfUudV eku dk vuqeku yxkrs gSaA  ;g 
vkdyu dh izfØ;k lkaf[;dh; fo'ys"k.k esa cgqr egRoiw.kZ gS vkSj vxzfyf[kr ekU;rkvksa 
ij vk/kkfjr gSA 

25-2 mn~ns'; 

 dqN lqfuf'pr ifjdYiukvksa ds vUrxZr] Kkr leadksa ds vk/kkj ij lead&Js.kh 
ds chp fdlh vKkr ewY; dk loksZÙke lEHkkO; vuqeku yxkuk ;k miyC/k lkaf[;dh; 
rF;ksa ds vk/kkj ij] fo'ks"k ifjdYiukvksa ds v/khu fdlh Hkkoh lead ds iwokZuqeku izkIr 
djukA 

25-3 ifjHkk"kk   

¼i½**,d lkaf[;dh; vuqeku] vPNk gks ;k cqjk] Bh gks ;k xyr] ijUrq izk;% izR;sd n'kk 
esa og ,d vkdfLed izs{kd ds vuqeku ls vf/kd Bhd gksxkA^^& Mk0 ,0 ,y0 okmys  

¼ii½ **fdUgha fuf'pr ekU;rkvksa ds vUrxZr ek=kvksa ds lokZf/kd lEHkkO; vuqeku 
yxkus dh rduhd dks vkUrjx.ku dgrs gSaA^^& izks0 Mh0 ,u0 ,Ygkal 

¼iii½ **nks vUr fcUnqvksa ds chp ds fLFkr ewY;ksa dks Kkr djus dh fØ;k vkUrjx.ku 
rFkk bu nksuksa fcUnqvksa ds ckgj ds ewY;ksa dks Kkr djus dh fØ;k dks ckg~;x.ku dgrs 
gSaA& MCY;w0 ,e0 gkiZj 
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25-4 ekU;rk,a   

Åij nh x;h ifjHkk"kk ls Li"V gS fd budh fØ;k dqN ekU;rkvksa o ifjdYiukvksa ij 
fuHkZj djrh gS ftuds vHkko esa vKkr ewY;ksa dk vuqeku yxkuk lEHko ugha gks ikrkA  
;g ekU;rk,¡ fuEufyf[kr gS % 

¼v½ vkdfLed mrkj&p<+ko u gksuk  

vkUrjx.ku o ckg~;x.ku dh igyh ekU;rk ;g gS fd fopkj.kh; vof/k ds fofHkUu 
leadksa esa dksbZ vizR;kf'kr ifjorZu vFkkZr~ vR;f/kd of̀) ;k vR;f/kd deh ugha gqbZ gSA  
ljy 'kCnksa esa] fopkjk/khu vof/k ,d lkekU; vof/k gS vkSj bl vof/k esa leadksa dh 
izo`fÙk fu;fer vkSj fujUrj gS vFkkZr~ bl vof/k esa fdlh izp.M mFky&iqFky ;k 
ifjorZu dk vuqHko ugha gksrkA  mnkgj.k ds fy,] ;fn gesa 1961] 1971] 1981 vkSj 
1991 ds fdlh uxj esa fn, gq, tula[;k&leadksa ds vk/kkj ij mldh 1988 dh 
tula[;k dk vkUrjx.ku djuk gks] ;k 2001 ds fy, iwokZuqeku yxkuk gks rks ;g 
ekuuk iM+sxk fd mDr o"kZ izlkekU;  Fks vkSj ck<+] ;q)] vdky] 'kj.kkfFkZ;ksa dk Hkkjh 
la[;k esa vkxeu vkfn dkj.kksa ls mu o"kksZa dh tula[;k esa ,dne dksbZ cgqr vf/kd 
deh ;k o`f) ugha gqb FkhA 

¼c½ ifjorZuksa esa ,d:irk ;k fu;ferrk dk ik;k tkuk  

 nwljh ekU;rk ;g gS fd leadksa esa gksus okys ifjorZu izR;sd vof/k esa fu;fer 
:i ls rFkk yxHkx leku nj ls gksrs gksa vFkkZr~ bl vof/k esa tks ifjorZu gksrs gSa os 
leku gSA  mi;qZDr mnkgj.k eas gekjh ;g Hkh ekU;rk jgsxh fd 1988 ls igys ds rFkk 
ckn ds o"kksZa esa tula[;k yxHkx ,d gh leku xfr ls yxkrkj c<+ jgh gSA 

¼l½ in&Jsf.k;ksa esa ikjLifjd lEcU/k   

;g Hkh vko';d gS fd nksuksa in&Jsf.k;k¡ ijLij lEcfU/kr gks ftlesa ,d Lora= Js.kh 
gks rks nwljh ml ij vkfJr gksA 

25-5 mi;ksfxrk@egÙo   

fdlh lead ekyk dh vKkr jkf'k;ksa ds vkUrjx.ku o ckg~;x.ku ;k iwokZuqeku dk 
egÙo vusd fo"k;ksa esa fn[kk;h iM+rk gS ij vFkZ'kkL=] O;kikj] rFkk O;olk; rFkk 
tukafddh ds {ks= esa budk fo'ks"k egÙo gSA  vKkr jkf'k;ksa ds vkUrjx.ku ;k 
ckg~;x.ku dh vko';drk gesa fuEu ifjfLFkfr;ksa esa gksrh gSa & 

¼i½ dsUnzh; izo`fÙk dh eki & tc lkaf[;dh; vk¡dM+s oxkZUrj rFkk oxZ vko`fÙk ds 
:i esa miyC/k gksa rks ekf/;dk rFkk Hkwf;"Bd dh x.kuk ds fy, vkUrjx.ku dh fof/k 
dk iz;ksx vko';d gks tkrk gSaA  bl izdkj dh fØ;k dqN fuf'pr ifjdYiukvksa ds 
vUrxZr dh tkrh gSA 
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¼ii½ e/;orhZ o"kksZa ds fy, vuqeku & vkUrjx.ku fof/k dk iz;ksx e/;orhZ o"kksZa vFkkZr~ 
,df=r leadksa ds chp dh fdlh vof/k ls lEc) leadksa dk vuqeku yxkus ds fy, 
fd;k tkrk gSA  mnkgj.kkFkZ] Hkkjr esa tux.kuk izR;sd n'kd ¼10 o"kksZa½ esa ,d ckj dh 
tkrh gSA  pwafd vR;f/kd O;; ds dkj.k tux.kuk dk dk;Z izfro"kZ ugha fd;k tk 
ldrk] vr% tux.kukvksa ds miyC/k leadksa ds vk/kkj ij fofHkUu e/;orhZ o"kksZa  dh 
tula[;k dk vuqeku vkUrjx.ku }kjk yxk fn;k tkrk gSA 

¼iii½ leadksa dk u"V gksuk ;k [kks tkuk & dHkh&dHkh ,df=r leadksa esa ls dqN 
vko';d lead [kks tkrs gS ;k u"V gks tkrs gS vkSj mudk nqckjk ladyu djuk ;k rks 
vR;f/kd dfBu gksrk gS ;k vlEHkoA  ,slh n'kkvksa esa] miyC/k 'ks"k leadksa ds vk/kkj ij 
fjDr LFkkuksa dh iwfrZ vkUrjx.ku }kjk dh tk ldrh gSA 

¼iv½ leadksa dk vHkko ;k vi;kZIrrk & dqN n'kkvksa esa Hkwrdkyhu lead ;k rks ,d= 
gh ugha fd, tkrs ;k ;fn ,d= Hkh fd;s x, gks rks os lgh ifj.kke fudkyus ds fy, 
loZFkk vi;kZIr gksrs gSaA  bl vHkko  ;k vi;kZIrrk   dh iwfrZ vkUrjx.ku }kjk 
loksZi;qDr vuqeku yxkdj dh tkrh gSA 

¼v½ Hkkoh vuqeku & le;&le; ij vkfFkZd] O;kolkf;d ,oa jktdh; {ks=ksa esa 
fofHkUu mn~ns';ksa ds fy, Hkwrdkyhu o orZeku miyC/k lkexzh ds vk/kkj ij ckg~;x.ku 
dh jhfr }kjk Hkfo";dkyhu ledksa ds iwokZuqeku yxkus iM+rs gSaA  fo'ks"k :i ls vkfFkZd 
fu;kstu esa ckg~;x.ku dh jhfr dk dkQh iz;ksx fd;k tkrk gSA 

¼vi½ rqyukRed v/;;u gsrq & tc dHkh dqN leL;kvksa ls lEcfU/kr fofHkUu ns'kksa ds 
lead vyx&vyx dkyksa ds fy, miyC/k gksa rks mudk rqyukRed v/;;u djuk 
lEHko ugha gks ikrk gSA  vr% ,slh fLFkfr esa leadksa dks rqyuk;ksX; cukus ds fy, 
vkUrjx.ku o ckg~;x.ku dk lgkjk ysuk iM+rk gSA  mnkgj.k ds fy, vesfjdk esa 
tux.kuk 1980 esa vkSj Hkkjr esa 1981 esa dh x;hA  pawfd nksuksa ns'kksa ds tux.kuk 
leadksa dh vof/k vyx&vyx gS blfy, rqyuk djus ds fy, ;k rks Hkkjr dh 1980 
dh tula[;k dk vkUrjx.ku djuk gksxk vFkok vesfjdk dh 1981 dh tula[;k dk 
ckg~;x.ku djuk gksxkA 

¼vii½ LFkku lEcU/kh ek/;ksa dk fu/kkZj.k & ,d vfofPNUu Js.kh] Hkwf;"Bd] e/;dk vkfn 
LFkkfud ek/;ksa ds ewY;ksa dk fu/kkZj.k djus ds fy, Hkh vkUrjx.ku jhfr dk iz;ksx fd;k 
tkrk gSA 

 fuEukafdr ifjfLFkfr;ksa esa Hkh vKkr jkf'k;ksa dks Kkr djus ds fy, vkUrjx.ku 
rFkk ckg~;x.ku rduhd dh vko';drk iM+rh gS & 

¼v½ gks ldrk gS fd ge nks ns'kksa dh izxfr dk fo”ys"k.k dj jgs gksa ij nksuksa ds 
,d le;kof/k ls lecfU/kr vk¡dM+s u miyC/k gksa] ,slh fLFkfr esa rqyukRed v/;;u ds 
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fy, ;g vko';d gS fd nksuksa ds lEcU/k esa vk¡dM+s ,d gh lek;kof/k ls lEcfU/kr izkIr 
fd, tk,¡A  eku yhft, ge Hkkjr ds vkS|ksfxd mRiknu dh rqyuk tkiku ds lkFk 
djuk pkgrs gS ij Hkkjr esa miyC/k vk¡dM+k 1985 dk gS] ij tkiku dk vk¡dM+k 1987 
dk gSA  ,slh fLFkfr esa rqyukRed v/;;u ds fy, ;g vko';d gS fd ge Hkkjrh; 
vk¡dM+ksa ds vk/kkj ij 1987 ds vk¡dM+s dk vkUrjx.ku djsaA 

¼c½ ns'k dh 11oha ;kstukvksa dh :ijs[kk rS;kj djus ds fy, ;g vko';d gS fd 
;kstuk cukus ls lEcU/kh Hkkoh vk¡dM+s Kkr gksa] bu vKkr leadksa ds Kku ds fcuk 
;kstuk,a ugha cuk;h tk ldrhA 

 vkUrjx.ku o ckg~;x.ku dh fØ;kvksa dk lHkh {ks=ksa esa vR;f/kd egÙo gSA  bu 
fof/k;ksa }kjk izkIr vkdyuksa dk iz'kkldksa] O;kikfj;ksa] lekt'kkfL=;ksa] vFkZ'kkL=h] 
fu;kstu&fo'ks"kK] jktuhfrK] “kkld] lekt&lq/kkjd rFkk oSKkfudksa ds fy, cM+k 
O;kogkfjd egÙo gSA  m|ksx ,oa O;kikj vuqekuksa ij vk/kkfjr gksrs gSaA  fo'oluh; 
vuqeku yxkus ds fy, m|ksxifr;ksa ,oa O;kikfj;ksa }kjk vkUrjx.ku oa ckg~;x.ku dk 
iz;ksx fd;k tkrk gSA  ,d foÙkea=h vius ctV lq>koksa rFkk vuqekuksa dks bUgha 
vkdyuksa ds vk/kkj ij cukrk gSA  blh izdkj ckg~;x.ku dk Hkh O;kikfjd iwokZuqeku   
esa cgqr vf/kd egÙo gSA 

25-6 vkUrjx.ku ,oa ckg~;x.ku dh ifj'kq)rk  

 vkUrjx.ku o ckg~;x.ku dh fØ;k,a mi;qZDr nks egÙoiw.kZ ekU;rkvksa ds vk/kkj 
ij dh tkrh gSA  vr% muds }kjk Kkr vuqeku ;Fkksfpr :i ls gh ifj'kq) gksrs gSaA  
ijUrq ;g /;ku j[kuk pkfg, fd os vuqeku&ek= gSA  vr% os okLrfod leadksa dh Hkk¡fr 
ifj”kq) ugha gks ldrsA  ;fn vk/kkjHkwr ekU;rk,¡ iwjh ugha gksrh rks vkUrjx.ku o 
ckg~;x.ku }kjk izkIr lEHkkO; vuqeku Hkh HkzekRed vkSj v'kq) gksrs gSaA 

Mk0 ckmys ds vuqlkj vkUrjx.ku dh ifj'kq)rk fuEu nks ckrksa ij fuHkZj gS & 

¼i½ leadksa ds lEHkkO; mPpkopuksa dk Kku & fn, gq, leadksa ls gksus okys 
mrkj&p<+ko ds lEcU/k esa ftruh vf/kd tkudkjh gksxh] vkUrjxf.kr ewY;ksa esa mruk 
vf/kd ;FkkFkZrk o fo'oluh;rk dk va'k gksxkA  ;fn Kkr leadksa esa yxHkx fu;fer 
:i ls mPpkopu gksrs gSa rks vKkr ewY; dk vuqeku Hkh ;FkklEHko ifj'kq) gksrk gSA 

¼ii½ leadksa ls lEcfU/kr ?kVukvksa dk Kku & ;fn lkaf[;dh dks miyC/k leadksa ij 
izHkko Mkyus okyh egÙoiw.kZ ?kVukvksa dk Hkh ;Fks"V Kkr gS] rks og lHkh rF;ksa dks /;ku 
esa j[krs gq, vkUrjxf.kr ewY;ksa esa vko';d la'kks/ku djds mUgsa vf/kd 'kq) cuk ldrk 
gSA  mnkgj.kkFkZ] 1947 esa Hkkjr dh tula[;k dk vkUrjx.ku djrs le; ns'k ds 
foHkktu ds dkj.k mRiUu ?kVukvksa ¼tSls 'kj.kkfFkZ;ksa dk Hkkjh la[;k esa vkuk] 
lkEiznkf;d naxs vkfn½ ds vk/kkj ij vuqekfur la[;k esa vko”;d la'kks/ku dj nsus ls 
mldh 'kq)rk vf/kd gks tk,xhA 
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 mi;qZDr nks ckrksa ds vfrfjDr vkUrjxf.kr ewY;ksa dh ;FkkFkZrk cgqr dqN 
mi;qDr jhfr ds iz;ksx ij Hkh fuHkZj djrh gSA  vr% mi;qDr jhfr dk pquko cgqr 
egÙoiw.kZ gSA 

25-7 vkUrjx.ku ,oa ckg~;x.ku dh fof/k;k¡   

 vkUrjx.ku ,oa ckg~;x.ku dh fof/k;ksa dks eq[; :i ls nks Hkkxksa esa ck¡Vk tk 
ldrk gS & 

¼i½ fcUnq js[kh; ;k xzSfQd fof/k ¼Graphic Method½ 

¼ii½ chtxf.krh; fof/k;k¡ ¼Algebraic Method½ 

25-7-1 fcUnq js[kh; ;k xzSfQd fof/k   

vkUrjx.ku ,oa ckg~;x.ku dh ;g lcls ljy jhfr gS vkSj lc izdkj ds leadksa ij 

ykxw gksrh gSA  Lora= pj ewY; ¼x½ dks X v{k ij iznf'kZr fd;k tkrk gSA  js[kk fp= 

ij fcUnq  dj fy;s tkrs gSa vFkkZr~ x ds lkis{k fn, gq, y ds ewY;ksa dks izkafdr dj fy;k 

tkrk gS vkSj bu fcUnqvksa dks feyk fn;k tkrk gSA  x ds ftl ewY; ds lkis{k y dk 
ewY; Kkr djuk gks] ogk¡ ls ,d yEc ml oØ ij Mkyk tkrk gS tks fcUnqvksa ds feykus 

ls izkIr gqvk gSA  ;g yEc oØ dks ftl fcUnq ij dkVs ogk¡ ,d yEc Y v{k ij Mkyk 
tkrk gS vkSj bl ewY; dh x.kuk dj yh tkrh gSA  ;gh vHkh"V vkdyu gSA 

 ckg~;x.ku djrs le; oØ dks vkxs c<+k;k tkrk gS vkSj fQj x ds ftl ewY; 

ds lkis{k y dk ewY; Kkr djuk gks] ogk¡ ls bl oØ ij yEc Mkyk tkrk gSA  bl 
fof/k esa ckg~;x.ku dh vis{kk vkUrjx.ku vf/kd 'kq)rk ls izkIr fd;k tkrk gSA 

 uhps fn;s x;s ,d mnkgj.k ds }kjk bls vkSj Li"V fd;k x;k gSA 

mnkgj.k % 1uhps nh x;h lkfj.kh esa Hkkjr esa tux.kuk ds ifj.kke fn, gq, gSa ftlds 
vk/kkj ij 1975 dh tula[;k dk vkUrjx.ku rFkk 1995 dh tula[;k dk ckg~;x.ku 
Kkr dhft,A 

tux.kuk o"kZ   1931 1941 1951 1961 1971 1981 1991 

tula[;k ¼fefy;u esa½  279 319 361 439 548 863 844 

gy & Åij nh x;h lkfj.kh esa fofHkUu tux.kuk ls lEcfU/kr o"kksZa ls lEcfU/kr 
tula[;k nh x;h gS] ftlds vk/kkj ij gesa 1975 o"kZ ds fy, tula[;k dk vkUrjx.ku 
rFkk 1995 o"kZ ds fy, tula[;k dk ckg~;x.ku djuk gSA  lkfj.kh esa *o"kZ^ Lora= pj 

rFkk mlls lEcfU/kr tula[;k vkfJr pj gSA  Lora= pj ;k o"kksZa dks X v{k ij 

iznf'kZr fd;k x;k rFkk vkfJr pjksa dks Y v{k ij iznf'kZr fd;k x;k gSA  X ls 
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lEcfU/kr pjksa dks xzkQ ij vafdr djds ab oØ izkIr dh x;h gS tks fofHkUu o"kksZa ls 
lEcfU/kr tula[;k iznf'kZr dj jgh gS] tSlk & 

 

 vc iz'u ds vuqlkj gesa 1975 ls lEcfU/kr tula[;k dk vkUrjx.ku djuk gSA  

lcls igys ge X v{k ij 1975 o"kZ Kkr djsaxs] mlds ckn 1975 ls lEcfU/kr fcUnq ls 

Åij yEc v{k ds lekukUrj.k ,d lh/kh js[kk [khpsaxs tks ab dks c fcUnq ij dkVrh gSA  

c fcUnq gh 1975 ls lEcfU/kr fcUnq gS ftlls gksdj ab xqtjrh gSA  vc ;fn ge c

fcUnq ls Y v{k ij yEc Mkysa rks gesa 1975 ls lEcfU/kr Kkr gks tk,xh] tks &&&& gSA 

 blh izdkj ;fn gesa 1995 ds fy, tula[;k ckg~;x.ku djuk gks rks ge lcls 

igys X v{k ij 1995 Kkr djsaxs tgk¡ ls ,d lh/kh js[kk yEcor~ Åij [khpsaxs rFkk ab

dks c<+kus esa tks ml yEcor~ js[kk dks d ij dkVrh gSA  d ls Y v{k ij yEc [khapdj 
1995 dh tula[;k Kkr dj ysaxs tks &&&&& gSA 

 ;gk¡ ,d ckr vkSj mYys[kuh; gS fd ;fn vk¡dM+s vfofPNUu Js.kh ;k oxkZUrj ds 

:i esa gks rks e/; fcUnqvksa dks X v{k ij rFkk vko`fÙk;ksa dks Y v{k ij vafdr djsaxsA  
'ks"k izfØ;k igys dh gh rjg gksxh] vkSj bl fLFkfr esa Hkh ge vkUrjx.ku rFkk 
ckg~;x.ku fØ;k dj ysaxsA 

25-7-2 vkUrjx.ku rFkk ckg~;x.ku dh chtxf.krh; fof/k;k¡   

 chtxf.krh; fof/k ds vUrxZr vkUrjx.ku rFkk ckg~;x.ku dh vusd fof/k;k¡ 
iz;ksx esa yk;h tkrh gS ftUgsa ge eksVs rkSj ij nks Hkkxksa esa foHkDr dj ldrs gSa & 
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tc lead ekyk ds pj cjkcj vUrj   ls c<+s rFkk tc lead ekyk ds pj vleku 
vUrj ls c<+sA  bl fLFkfr esa fuEukafdr lw= iz;qDr gksrs gSa & 

¼i½ izR;{k f}in&foLrkj fof/k  

¼ii½ U;wVu dh izxkeh&vUrj fof/k  

¼iii½ ykxzSat fof/k   

¼iv½ ijoyf;d&oØ fof/k   

¼v½ vU; jhfr;k¡   

¼d½ U;wVu&xkWl ¼vxzxkeh½ fof/k   

¼[k½ U;wVu&xkWl ¼i`"Bxkeh½ fof/k   

¼x½ LVfyZax dk lw= fof/k   

¼?k½ U;wVu dh foHkkftr vUrj fof/k   

¼i½ izR;{k f}in&foLrkj fof/k   

 iz;ksx & ;g fof/k f}in&izes;   ij vk/kkfjr gSA  bldk iz;ksx rc fd;k 

tkrk gS tc fuEu nks 'krsZa iwjh gksrh gS & ¼d½ Lora= pj ¼x½ ds in cjkcj vUrj ls 
c<+rs gSa] tSls 1989] 1991] 1993] 1995] 1997] 1999 ;k 1961] 1971] 1981] 1991] 2001-

-- ¼[k½ bu cjkcj vUrj okys inksa esa ls gh fdlh ,d x ewY; ds vkfJr in y dk ewY; 
vuqekfur djuk gksrk gSA  mnkgj.kkFkZ] ;fn 1961] 1971] 1981 vkSj 1991 tux.kuk 
o"kksZa esa ls fdlh uxj dh 1961] 1971 vkSj 1991 dh tula[;k Kkr gks vkSj 1981 dh 
tula[;k vuqekfur djuh gks rks f}in&foLrkj fof/k }kjk vkUrjx.ku fd;k tk,xk 
D;ksafd 1961] 1971] 1981 vkSj 1991 ds vUrj leku ¼10½ gSaA  bl izdkj ;fn 1961] 
1971] 1981 vkSj 1991 ds Hkkjr dh tula[;k ds vk¡dM+s Kkr gSa vkSj mudh lgk;rk ls 
2001 ds fy, tula[;k dk ckg~;x.ku djuk gks rks Hkh ;gh fof/k viuk;h tk,xhA 

izfØ;k & bl fof/k dh fuEukafdr izfØ;k,¡ gSa & 

¼i½ Lora= pj&ewY; ¼x½ ds inksa dks Øekuqlkj x0, x1, x2, x3, ... rFkk y0, y1, y2, 

y3 ... vkfn ladsrk{kjksa }kjk O;Dr fd;k tkrk gSA 

¼ii½ y ds ftrus ewY; Kkr gksrs gSa mudk izeq[k vUrj  lnSo 'kwU; ekuk tkrk gSaA  

mnkgj.kkFkZ] eku yhft, y Js.kh ds Kkr ewY; 5 gS rks ikpok¡ izeq[k vUrj   'kwU; gksxk 

05
0 =∆  

lw= dh n`f"V ls % ynn ==∆ ;00  Js.kh ds Kkr ewY;ksa dh la[;k nn y )1(0 −=∆  
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 0...
321
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yy  

 ;fn y ds Kkr ew;ksa dh la[;k ¼n½ 5 gks] rks & 

 3525
15

555
0

321

)25()15(5

21

)15(5

1

5
)1(

−−
−

××

−−
−

×

−
+−=−=∆ yy

y
yy  

  0
54321

)45)(35)(25)(15(5

4321

)35()25()15(5 5545 =
××××

−−−−
−

×××

−−−
+ −− yy  

 bldks gy djus ij fuEu lehdj.k izkIr gksrh gS & 

  0510105 012345 =−+−+−= yyyyy Y  

lw= fudkyus dh ,d O;kogkfjd o ljy fof/k 

 f}in foLrkj dk mijksDr <ax cgqr tfVy gSA  blfy, bldh ,d ljy fof/k 
uhps nh tk jgh gS & 

¼d½ ftl izeq[k vUrj ds fy, f}in&foLrkj djuk gks igys mls ml Øe ds y dks 

fy[kk tk,xkA  fQj vojksgh Øe esa y dk ?kkr] v/kksfyf[kr ladsr ds :i esa ,d&,d 

de djrs tk,axs ftlls vUr esa y0 vk tk,A  tSls ;fn 5 ewY; Kkr gksa rks ikpok¡ 

izeq[kkUrj 'kwU; gksxk vkSj y dks fuEu Øekuqlkj fy[kk  tk,xk & 

 y5 y4 y3 y2 y1 y0

¼[k½ izFke y /kukRed gksxk] vxyk y _.kkRed] fQj mlls vxyk y /kukRed vkSj 

blh izdkj vUr rd fpUg ,dkUrj   :i esa fy[ks tk,axsA  tSls +y5 �y4 +y3 �y2

+y1 � y0

¼x½ fofHkUu y�s ds vadkRed xq.kd   fudkyus dh fof/k bl izdkj gksxhA  igys 

fy[ks tkus okys y dk xq.kd 1 gksxkA  blls vkxs ds ys ds vadkRed xq.kd fuEu 
lw=kuqlkj izkIr gksaxs & 

 fiNys y dk xq.kd × fiNys y dk v/kksladsr 
 &&&&&&&&&&&&&&&&&&&&&&&&&& 

  fiNys y dh Øe&fLFkfr  

mDr mnkgj.k esa] 

 0
5

15

4

210

3

310

2

45

1

51
1 012345 =

×
−

×
+

×
−

×
+

×
− yyyyyy  
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 0510105 012345 =−+−+− yyyyyy  

f}in foLrkj esa y ds xq.kkad ikLdy f=Hkqt   ls Hkh Kkr fd;s tk ldrs gSaA 

ikLdy f=Hkqt   

n      vadkRed 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    16 

5 1 5 10 10 5 1    32 

6 1    6    15     20    15   6     1    64 

7 1 7 21 35 35 21 7 1  128 

8 1     8    28     56    70    56    28    8    1 256 

dqN f}in&foLrkj & 

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 % 2fuEu ewY;ksa ds vk/kkj ij fdlh Hkh chtxf.krh; fof/k dk iz;ksx djrs gq, y

dk ewY; Kkr dhft, tc x = 3 gks & 

x :      1       2       3       4       5 

y : 216000 226981      ?  250047 262144 
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gy & f}in foLrkj fof/k dk iz;ksx fd;k tk,xk D;ksafd bldh nksuksa 'krsZa iwjh gks jgh 

gSA  izFke] x Js.kh ds Øfed inksa esa leku vUrj gSA  nwljk] vkUrjxf.kr fd;k tkus 

okyk ewY; x3, x Js.kh ds leku vUrj okys inksa 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 ds 4 in Kkr gSa vr% 04
0 =∆  ekudj mldk f}in foLrkj fy[kk 

tk,xk & 

 0464 01234
4
0 =+−+−=∆ yyyyy  

 Kkr ewY;ksa dks lehdj.k esa vkfn"V djus 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 ds fy, y dk vuqekfur ewY; 238328 gSA 

nks vKkr ewY;   

 tc Lora= pj&ewY;ksa ¼x�s½ ds vUrj leku gksa vkSj nks vKkr ewY;ksa ¼y�s½ dk 
vkUrjx.ku djuk gks rks nks lehdj.kksa dh vko';drk gksrh gSA  izFke] Kkr ewY;ksa dh 
la[;k ds cjkcj izeq[k vUrj dks 'kwU; ekudj f}in& foLrkj fy[kk tkrk gSA  nwljs] 

mDr f}in&foLrkj dks fQj ls fy[kdj izR;sd y ds v/kksfyf[kr ladsr ¼subscript½ esa 

1 dh o`f) dj nsrs gSa ftlls] vUr esa y0 ds LFkku ij y1 izkIr gks tkrk gSA  rRi'pkr~ 
Kkr ewY;ksa dks nksuksa lehdj.kksa esa vkfn"V djds] muds gy }kjk vKkr ewY; vuqekfur 
dj fy, tkrs gSaA  mnkgj.kkFkZ] ;fn 7 ewY; Kkr gksa vkSj 2 vKkr ewY;ksa dk 
vkUrjx.ku djuk gks] rks fuEu nks lehdj.k cuk, tk,axs & 

 07213535217 01234567
7
0 =−+−+−+−=∆ yyyyyyyy   --- ¼1½ 

 07213535217 12345678
7
1 =−+−+−+−=∆ yyyyyyyy   --- ¼2½ 



प�रमाणा�मक 	व�धया ँ                                                                              MAEC104 

उ�तराखडं मु�त 
व�व
व�यालय����������������������������������������������������������������������������������६०७�

 bu nksuksa f}in lehdj.kksa dh lgk;rk ls nks vKkr ewY;ksa ds lEHkkO; vuqeku 
yxk fy, tk,axsA 

mnkgj.k   % 3 

 fuEu lkfj.kh dh lgk;rk ls 1980 vkSj 1990 ds fy, mRiknu dk vuqeku 
yxkb, & 

o"kZ      % 1965 1970 1975 1980 1985 1990 1995 

mRiknu ¼000 Vuksa esa½  %  200  220  260  \  350  \ 430 

gy % 

   x0     x1      x2      x3       x4 x5  x6

o"kZ ¼x½   %     1965  1970  1975   1980  1985    1990   1995 

mRiknu ¼y½ %   200   220   260     \    350     \  430 

     y0     y1      y2      y3       y4         y5    y5

x�s dk vUrj leku gksus ds dkj.k izR;{k f}in&foLrkj fof/k iz;qDr dh 

tk,xhA  y ds 5 ewY; Kkr gSa vkSj 2 vKkrA  blfy, ik¡posa izeq[k&vUrj ls lEcfU/kr 
f}in&foLrkj dk iz;ksx nks ckj fuEu izdkj fd;k tk,xk & 

 y5 � 5y4 + 10y3 � 10y2 + 5y1 � y0 = 0  ...  (1) 

y6 � 5y5 + 10y2 � 10y3 + 5y2 � y1 = 0  ...  (2) 

Kkr ewY; vkfn"V djus 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) 

nksuksa lehdj.kksa dks tksM+us ij fuEu lehdj.k miyC/k gksrk gS & 

 � 4y5 = �1560 ∴ y5 = 390 

y5 ds ewY; dks lehdj.k ¼3½ esa vkfn"V djus ij y3 dk ewY; fuEu izdkj 
fudkyk tk,xk & 

 345010390 3 =+ y  
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 ∴ 306
10

3903450
3 =

−
=y  

 1985 vkSj 1990 esa mRiknu dh vuqekfur ek=k ds lead Øe'k% 306 vkSj 390 
gtkj Vu gSaA 

tc ewY;ksa esa vlk/kkj.k mPpkopu gks  

 dHkh&dHkh ,slk Hkh ns[kus esa vkrk gS fd fn;s x;s iz'u esa ,d&vk/k ewY; 
vlk/kkj.k :i ls mPpkopu fy, gq, gksrk gSA  ,slh ifjfLFkfr esa] okafNr ewY; dk 
vkUrjx.ku djus ls iwoZ] vfu;fer ewY; dks fu;fer o lkekU; dj ysuk pkfg, vU;Fkk 
vuqekfur fd;s tkus okyk ewY; xyr gksxkA 

mnkgj.k   % 4 ,d ftys dh fofHkUu o"kksZa dh tula[;k uhps nh x;h gSA  o"kZ 1915 dh 
tula[;k vuqekfur dhft, & 

o"kZ    % 1910 1911 1912 1913 1914 

tula[;k ¼fefy;u esa½ %   7    9  36  14  16 

gy % uksV % bl iz'u esa 1915 ds o"kZ ds fy, tula[;k vuqekfur djus ls igys 1912 
ds fy, tula[;k vk vuqeku yxkuk gksxk] D;ksafd 1912 ij tula[;k esa vR;f/kd 
mrkj&p<+ko   gqvk gS tks fd vkUrjx.ku dh ekU;rkvksa dh n`f"V ls lgh ugha gSA 

  x0         x1       x2  x3  x4

o"kZ (x) : 1910         1911           1912          1913         1914 

tula[;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 1915 ds o"kZ ds fy, tula[;k vuqekfur dh tk,xh & 

   x0   x1   x2   x3   x4   x5
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o"kZ  % 1910 1911 1912 1913 1914 1915 

tula[;k ¼fe0½ %  7   9 11-5  14   16   \ 

   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% 1915 o"kZ ds fy, tula[;k 17 fe0 gSA 

¼ii½ U;wVu dh izxkeh&vUrj fof/k  

 U;wVu dh izxkeh vUrj fof/k f}in&izes; ij gh vk/kkfjr gSA  bl fof/k dk 

iz;ksx ml ifjfLFkfr esa djuk pkfg, ftlesa Lora= Js.kh ¼x½ ds fn, gq, inksa ds vUrj 

leku gksa ijUrq ftl in ¼x½ ds fy, vkfJr pj ds in ¼yx½ dk vkUrjx.ku djuk gks 

og fn, gq, Lora= pj ewY;ksa ls loZFkk fHkUu gks vFkkZr~ og leku vUrj okys x�s ls 
fHkUu vU; dksbZ ewY; gksA  mnkgj.kkFkZ ;fn jk"Vªh; vk; izfr 5 o"kZ ds vUrj ls nh gqbZ 
gks & 1920] 1925] 1930] 1935] 1940 rks ,slh gkyr esa vxj 1922 ;k 1938 ds o"kZ ds 
fy, jk"Vªh; vk; Kkr djuh gks rks bl U;wVu izxkeh vUrj fof/k dk iz;ksx fd;k 
tk,xkA  bl fof/k dk iz;ksx ckg~;x.ku ds fy, Hkh fd;k tk ldrk gS ijUrq ;g 

lead ekyk ds iwokZ)Z esa fdlh �x� ds vkfJr ewY; ¼yx½ dk vkUrjx.ku djus ds fy, 
vf/kd mi;qDr gksrh gSA 

iz;ksx djus dh n`f"V ls **izxkeh vUrj fof/k** rFkk **f}in foLrj jhfr^^   esa vUrj &

 nksuksa] izxkeh rFkk f}in foLrkj jhfr;ksa esa x Js.kh ;k Lora= pjksa dk leku :i 

ls c<+uk vko';d gS] ijUrq x ds ftl ewY; vk vkUrjx.ku djuk gksrk gS og izxkeh 

vUrj jhfr esa x Js.kh dk gh ,d fu;fer ewY; u gksdj muds chp dk dksbZ vKkr o 
vfu;fer ewY; gks ldrk gS tcfd f}in foLrkj jhfr esa vkUrjxf.kr fd;s tkus okyk 

ewY; x Js.kh dk Lor% ,d fu;fer ewY; gksrk 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 mnkgj.k ¼1½ esa 10] 20] 30] 40] 50 ds ewY;ksa dks NksM+dj vU; fdlh 
Hkh chp esa vkus okys ewY; dk vuqeku izxkeh vUrj fof/k }kjk fd;k tk,xk] tSls & 12] 

18] 28] 35] 42 bR;kfnA  tcfd mnkgj.k ¼2½ ds Kkr fd;s tkus okyk ewY; x Js.kh esa 

ls gh dksbZ ,d gksxk tSls 40 ij y dk ewY; Kkr djukA 

fØ;k fof/k & U;wVu izxkeh vUrj fof/k esa fuEu fØ;k,¡ viuk;h tkrh gS % 

¼1½ ladsrk{kj & ¼i½ lcls igys x Js.kh ds ewY;ksa dks Øekuqlkj x0, x1, x2, x3 .... 

xn vkfn ladsrk{kjksa }kjk rFkk y Js.kh ds ewY;ksa dks Øekuqlkj y0, y2,    y3 .... yn vkfn 

ladsrk{kjksa }kjk fn[kk;k tkrk gSA  ¼ii½ x Js.kh ds ftl in dk ewY; vkUrjx.ku  

djuk gksrk gS mls �x� ladsrk{kj }kjk izdV fd;k tkrk gS vkSj ¼iii½ x ij vkfJr y

Js.kh ds ftl ewY; dk vkUrjx.ku djuk gks mls �yx� }kjk izdV fd;k tkrk gSA 

¼2½ vUrj lkj.kh dh jpuk & y ds izeq[kkUrjksa dks Kkr djus ds fy, ifjferkUrjksa 

dh lkj.kh cuk;h tkrh gS ftlesa Lora= o vkfJr pjksa ds vfrfjDr y ds Kkr ewY;ksa 
dh la[;k ls ,d de la[;k esa vUrjksa ds [kkus gksrs gSaA  izR;sd dkWye ds izFke vUrj 

dks *izeq[kkUrj^ dgrs gSa rFkk bldks ∆ fpUg }kjk izdV fd;k tkrk gS & izFke] f}rh;] 

rr̀h; vkfn izeq[kkUrjksa ds fy, dkWye ds Åij ∆1]  ∆2]  ∆3 vkfn fpUg j[ks tkrs gSaA  

vUrj fudkyusa ds fy, y ds izR;sd ewY; esa ls fiNyk ewY; ?kVk;k tkrk gS] tSls izFke 

vUrjksa ds [kkus esa y1 � y0 = 1
0∆ ; y2 � y1 = 1

1∆ ; y3 � y2 = 1
2∆ vkfnA  nwljs [kkus ds 

vUrjksa dks igys [kkus ds vUrjksa dh lgk;rk ls blh izdkj fudkyk tk,xk vFkkZr~ 
2
2

1
2

1
3

2
1

1
1

1
2

2
0

1
0

1
1 ;; ∆=∆∆∆=∆−∆∆=∆−∆ ---] blh izdkj vUr rd vUrj fudkys tk,axsA  

vUrjksa dh la[;k de gksrh tk,xh vkSj vfUre [kkus esa ,d ek= vUrj jgsxkA 
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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 fofHkUu Lrjksa ij vUrj ysrs le; chtxf.krh; fpUgksa  ¼$ o 
&½ dk fo'ks"k /;ku jpuk pkfg, D;ksafd fdlh ,d vUrj ds v'kq) gksus ij vUrjksa dh 
iwjh Jà[kyk v'kq) gks tkrh gSA 

lkj.kh ns[kus ls Li"V gks tkrk gS fd ;fn lHkh izeq[kkUrj Kkr gksa rks mudh lgk;rk 

ls ckdh lHkh vUrj vkSj y ds ewY; vklkuh ls Kkr fd;s tk ldrs gSa & 

lw=kuqlkj &  

 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[kkUrjksa dks ;fn Kkr y�s ds :i esa O;Dr fd;k 
tk;s rks f}in&foLrkj izkIr gks tkrs gSa] mnkgj.kkFkZ & 
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 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 fudkyus ds ckn fuEu lw= }kjk xx vkSj 

x0 ds vUrj dk x�s ds leku vUrjksa ij vuqikr fudkyk tkrk gS &  

  vkUrjx.ku in & ewy in 

 x   = �����������������  

  fudVorhZ inksa dk vUrj 
 
  

  Item of Interpolation � Item of Origin 

    =  ������������������������������ 

  Difference between adjoining item  

  xx � x0

      =  ����� 

  x1 � x0

¼4½ lw= & vUr esa fuEu lw= ftls *U;wVu xzsxksjh lw=^ Hkh dgrs gS] dk iz;ksx fd;k 
tkrk 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 vkdkj izeq[kkUrjksa o inksa dh la[;k ij fuHkZj djrk gSA  
lw= dk mi;qZDr :i 4 izeq[kkUrjksa okys iz'u ds fy, mnkgj.k Lo:i gSA  vxj eku 
yhft, 5ok¡ izeq[kkUrj  Hkh fudyrk] rks lw= esa fuEu foLrkj vkSj djuk iM+rk &  

5
0

54321

)4()3()2()1(
∆

××××

−−−−
+

xxxxx  

mnkgj.k  % 5fuEu leadksa ds vk/kkj ij 16 o"kZ dh vk;q ij thou izR;k'kk dk vuqeku 
yxkb, & 

vk;q ¼o"kZ½  % 15  20  25  30  35 

thou&izR;k'kk ¼o"kZ½  % 32-2 29-1 26-0 23-1 20-4 
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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

 

       vkUrjx.ku & ewy o"kZ  xx � x0      22 � 15 

 x  =  ����������������  =  ������ =  ������  =  1.4 

  fudVorhZ o"kksZa dk vUrj   x1 � x0  20 � 15 

Kkr ewY;ksa dh la[;k 5 gS vr,o U;wVu dk lw= pkSFks izeq[kkUrj ¼ 4
0∆ ½ rd 

fy[kk tk,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 dh vk;q ds fy, thou&izR;k'kk 27-8 o"kZ gSA 

vko`fÙk forj.k esa vkUrjx.ku   

¼i½vko`fÙk forj.k esa vko`fÙk;ksa dks lap;h cukdj vkUrjx.ku fd;k tkrk gSA  'ks"k fØ;k 
iwoZor~ gh cuh jgrh gSA 
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¼ii½dHkh&dHkh vuqekfur ewY; fdlh fuf'pr le; ;k ewY; ds fy, u fudyok dj nks 
lhekvksa ds chp ds fy, fudyok;k tkrk gS ftldk ,d mi;qDr mnkgj.k ge uhps ns 
jgs gSaA  ,sls iz'uksa ds fy, Hkh U;wVu dh fof/k gh mi;qDr le>h tkrh gSA 

mnkgj.k  % 6 fuEu lkj.kh ls ¼i½ 45 ls de ¼ii½ 55 ls de] rFkk ¼iii½ 45&55 ds chp 
vad izkIr djus okys fo|kfFkZ;ksa dh la[;k Kkr dhft, & 

izkIrkad  %  30&40  40&50  50&60    60&70   70&80 

fo|kfFkZ;ksa dh la[;k %    31 42    51  35     31 
  

gy %  igys] lap;h vko`fÙk forj.k ds :i cnydj vUrj&lkj.kh cukbZ   tk,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 rd U;wVu dk izxkeh&vUrj lw= fy[kdj mlesa Kkr ewY;ksa dks 
j[kk tk,xk & 
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3
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2
0

1
00

4321
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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 de vad izkIr djus okys fo|kfFkZ;ksa dh la[;k 48 gSA 

¼ii½ 55 ls de izkIrkadksa ds fy, vkUrjx.ku & 

  vkUrjx.ku dk in & ewy in      55 � 40      15 

 x =  ���������������������  =   ������� =  ���  = 1.5 

        vklUu inksa dk vUrj     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 de vad izkIr djus okys fo|kfFkZ;ksa dh la[;k 100 gSA 

¼iii½ 45 ls 55 ds chp izkIrkadksa ds fy, vkUrjx.ku & 

 45 ls de vad izkIr djus okys Nk=ksa dh la[;k = 48 

 55 ls de vad izkIr djus okys Nk=ksa dh la[;k = 100 

∴  45 ls 55 ds chp vad izkIr djus okys Nk=ksa dh la[;k = 100 � 48 = 52 

mnkgj.k  % 7 U;wVu fof/k }kjk vf/kdre 350 lsUVhxzsM ls lEc) U;wure lEHkkfor 
rkieku Kkr dhft, & 

vf/kdre rkieku %  36 34 32 30 28 

U;wure rkieku  % 21 19 16 12 11 

gy %  5.0
2

1

3634

3635

01

0 =
−

−
=

−

−
=

−

−
=

xx

xx
x x   
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vUrj&lkj.kh   

rkieku x rkieku y izeq[kkUrj 

izFke ∆1 f}rh; ∆2 rr̀h; ∆3 prqFkZ ∆4 

36 x0 21 y0  

&2 

 

&3 

 

&4 

 

&1 

 
1
0∆  

 

&1 

 

&1 

 

$3 

 
2
0∆  

 

 

0 

 

$4 

 

 
3
0∆  

 

 

 

$4 

 

 

 
4
0∆

 

34 x1 19 y1

32 x2 16 y2

30 x3 12 y3

28 x4 11 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  

   =  21 & 1 $ 0-125 $ 0 & 0-156 

  =  21-125 & 1-156 = 19-97 ∴ yx = 20 

fVIi.kh & ;fn bl iz'u dks *vojksgh Øe^ ds LFkku ij vkjksgh Øe esa j[kdj gy 

fd;k tk;s rks ,slh n'kk esa izeq[kkUrj Øe'k% $1] $3] &4] $4 gksaxs vkSj x dk eku 3-5 
vk;sxk] fdUrq vkUrjx.ku ewY; ,d&leku vFkkZr~ 19-97 gh fudydj vk;sxkA 

¼iii½ ykxzSat dh fof/k   

iz;ksx & Ýkal ds izfl) xf.krK ykxzSat }kjk izfrikfnr jhfr vkUrjx.ku ,oa 
ckg~;x.ku dh lkoZHkkSfed jhfr  gSA  lS)kfUrd n`f"V ls ykxzSat ds lw= }kjk fdlh Hkh 
izdkj dh ifjfLFkfr esa ¼pkgs Lora= pj ewY;ksa ds vUrj leku gksa ;k vleku gksa½ 
vkUrjx.ku o ckg~;x.ku fd;k tk ldrk gSA  ijUrq O;ogkj esa bl jhfr dk iz;ksx 
ogk¡ fd;k tkrk gS tgk¡ f}in&foLrkj jhfr rFkk U;wVu dh izxkeh vUrj&fof/k iz;qDr 

u dh tk lds vFkkZr~ tgk¡ x�s ds vUrj vfu;fer ;k vleku gksaA  mnkgj.kkFkZ] ;fn 
fdlh uxj dh 1981] 1985] 1990] 1991 vkSj 1993 dh tula[;k Kkr gks vkSj 1989 
dh tula[;k dk vkUrjx.ku djuk gks ;k lu~ 2002 bZ0 dh tula[;k dk ckg~;x.ku 
djuk gks rks ykxzSat fof/k gh viuk;h tk,xh D;ksafd o"kksZa ds vUrj vleku gS vkSj bl 
fLFkfr esa f}in&foLrkj fof/k ;k U;wVu&fof/k iz;ksx ugha dh tk ldrhA 
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fØ;k fof/k & ¼1½ loZizFke x Js.kh dks x0, x1, x2 ... vkfn ladsrk{kjksa rFkk y Js.kh dks 

y0, y1, y2 ... vkfn ladsrk{kjksa }kjk iznf'kZr fd;k tkrk gSA  Lora= inekyk ¼x � 

series½ ds ftl ewY; ds fy, vkUrjx.ku djuk gksrk gS mls x }kjk lEcksf/kr fd;k 

tkrk gS vkSj vkfJr Js.kh ds vkUrjxf.kr fd;s tkus okys ewY; dks yx dgrs gSaA 

¼2½ lw= ds fuekZ.k djus gsrq uhps ,d dkYifud mnkgj.k fy;k tk jgk gSA  eku 

yhft, x o y nks Js.kh gS vkSj x = 6 ij y dk ewY; fudkyuk gSA 

    x        y

 4 x0   120 y0

   7 x1   140 y1

   8 x2   165 y2

 12 x3   183 y3

¼i½ vc lw= fuekZ.k ds fy, loZizFke x�s ls x Js.kh ds lHkh ewY; ?kVk, tk,axs 

ijUrq izFke ewY; ¼y0½ dk rRlEcU/kh x0 ewY;] x esa ls ugha ?kVk;k tk,xkA  mnkgj.kkFkZ 
&  

 ...
)()()(

)()()(

302010

321
0 +

−−−

−−−

xxxxxx

xxxxxx
y  

¼ii½ lw= dh bl izFke iafDr ds *gj^ ewYljsa ds fy, lnSo ,d ckr ;kn j[kuh 

pkfg, fd x esa ls tks ewY; ugha ?kVk;k x;k Fkk vFkkZr~ x0, vc x Js.kh ds lHkh ewY; 

mlh ¼x0½ esa ls ?kVk;s tk;saxsA 

¼iii½ f}rh; iafDr % ...
)()()(

)()()(

312101

320
1 +

−−−

−−−

xxxxxx

xxxxxx
y  

 Li"V gS fd *va'k^ ds vUrjksa ds fy, ¼vFkkZr~ iafDr ds Åijh fgLls esa½ x esa ls 

y1 dk rRlaoknh ewY; x1 ugha ?kVk;k x;k gS tcfd *gj^ esa mlh x1 esa ls gh x Js.kh ds 
lHkh ewY; ?kVk;s x;s gSaA 

¼iv½ ;g Øe blh izdkj pyrk jgsxkA 

¼v½ lw= ds foLrkj dh lhek] Kkr inksa dh la[;k vFkkZr~ xn ij fuHkZj djrh gSA  
ykxzSat dk lw= bl izdkj gS & 
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,d ckj iqu% Lej.k jgs & lkaf[;dh dh lHkh fdrkcas ;g crkrh gSa fd ykxzSat dk lw= 
ekU;rk jfgr gS vr,o bldk iz;ksx izR;sd izdkj ds iz'u ds fy, fd;k tk ldrk gSA  
ysfdu O;ogkj esa ijh{kd ,slk ugha ekursA  ;fn dksbZ iz'u U;wVu rFkk f}in&foLrkj 
jhfr ls fudkyus ;ksX; gS rks Hkys gh og ykxzSat ls Hkh gy fd;k tk ldrk gks] ysfdu 
mls ykxzSat ls gy ugha djuk pkfg,A 

mnkgj.k % 8fuEu rkfydk esa thou ds izFke 6 ekg ds f'k'kq dk lkekU; Hkkj fn;k gqvk 
gSA  4 ekg dh vk;q ij f'k'kq ds Hkkj dk vuqeku yxkb,A 

vk;q ¼ekg esa½ %    0  2  3  5  6 

Hkkj ¼ikS.M esa½ %    5  7  8  10  12 

gy % Lora= pj ds vUrj vleku gS vr% ykxzSat ds lw= dk iz;ksx fd;k tk,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
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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 dh vk;q okys f'k'kq dk vuqekfur Hkkj 8-9 ikS.M gSA 

¼iv½ ijoyf;d oØ fof/k   

iz;ksx & ykxzSat dh fof/k dh Hkk¡fr ijoy;&oØ fof/k Hkh lkoZHkkSfed jhfr   gS ftl dh 
lgk;rk ls Hkh fdlh izdkj dh vkUrjx.ku o ckg~;x.ku dh leL;k dk gy fd;k tk 
ldrk gS ijUrq x.ku&fØ;k tfVy gksus ds dkj.k O;ogkj esa bldk iz;ksx rc fd;k 
tkrk gS tcfd inksa dh la[;k de ¼3 ;k 4½ gks vkSj Lora= pj&ewY;ksa esa vf/kdre 
leku o FkksM+k vUrj gksA 

bl fof/k esa x dk vKkr ewY; Kkr djrs le; ge ;g ekurs gS fd y vkSj x esa ijLij 
xf.krh; lEcU/k gSA fn, gq, leadksa ds vk/kkj ij fuEu lehdj.k vlafxr fd;k tkrk 
gS % 

 y = a + bx + cx
2
 + dx

3
 + ... 

bl lehdj.k esa x rFkk y ds ewY; bl izdkj j[ks tkrs gSa fd ftrus vpj in a, b, c, 

... dh la[;k gS] mrus gh lehdj.k izkIr gks tk,aA  mlds ckn bu lehdj.kkksa dks gy 

dj fy;k tkrk gSA  blls a, b, c, ... vkfn ds eku izkIr gks tkrs gSa vkSj bUgsa 

mijksDr lehdj.k esa j[k fn;k tkrk gSA  vc x ds fdlh Hkh ewY; ds lkis{k y dk ewY; 

Kkr fd;k tk ldrk gS D;ksafd ge bl lehdj.k esa x dk og eku yxk nsrs gSaA 

lehdj.k Kkr djus ds fy, ge lcls igys Kkr ewY;ksa dh la[;k ns[krs gSaA  ;fn 4 

ewY; Kkr gksa rks lehdj.k % y = a + bx + cx
2
 + dx

3
 + ex

4 gksxkA  tSls&tSls inksa 

dh la[;k c<+rh tkrh gS] lehdj.k ds in Hkh c<+rs tkrs gSaA  n in Kkr gksus ij 

lehdj.k y = a + bx + cx
2
 + dx

3
 + ex

4
 + ... + nx

n-1 fuEukafdr lkj.kh ls bl 
fu;e dk ljy Li"Vhdj.k gks tkrk 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.kukvksa dks ljy cukus ds fy, ge vkUrjx.ku&in dks 'kwU; ekudj 
blds lkis{k lHkh Lora= pj ewY;ksa   ds fopyu Kkr dj ysrs gSa vkSj bu fopyuksa esa 

ls lekoÙkZd xq.kd  fudky nsrs gSaA  x ds bu ewY;ksa vkSj y ds ewY;ksa ds vk/kkj ;qxir 
lehdj.k  izkIr djds vpj inksa dk eku Kkr dj ysrs gSaA 

mnkgj.k  % 9 

fuEu lkj.kh fdlh QeZ dh xr o"kksZa dh fcØh izLrqr djrh gSA  ijoyf;d&oØ fof/k  
}kjk mldh 1991 dh fcØh vkUrjxf.kr dhft, & 

o"kZ   % 1981 1985 1989 1993 

fcØh ¼yk[k #0½ % 100 112 136 180 

gy % 

o"kZ 1985 1989 1991 1993 1997 

fopyu % x�s &6 

&3 

&2 

&1 

0 

0 

$2 

$1 

$6 

$3 

fcØh % y�s 100 112 y 136 180 

 

Kkr ewY;ksa dh la[;k 4 gSA  blfy, rhljs ?kkr ds ijoy;&oØ dk lehdj.k iz;qDr 
fd;k tk,xk & 

 y = a + bx + cx
2
 + dx

3

mDr lehdj.k esa Kkr ewY; vkfn"V djus ij fuEu 5 ;qxir~ lehdj.kksa dh jpuk dh 
tk,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 ds vuqlkj y dk ewY; a ds cjkcj gS blfy, ckdh lehdj.kksa 

dh lgk;rk ls a dk ewY; fudkyk tk,xk & 

 ¼ii½ o ¼iv½ dks tksM+us ij fuEu ifj.kke izkIr gksrk gS & 

 112 = a � b + c � d

 136 = a + b + c + d 

 ���������������� 

 280 = 2a + 2c      ... (vi) 

blh izdkj ¼i½ o ¼v½ lehdj.kksa dks tksM+ nsus ls fuEu lehdj.k izkIr gksrk gS 
& 

 100 = a � 3b + 9c � 27d

 180 = a + 3b + 9c + 27d

 ��������������������� 

 280 = 2a + 18c      ... (vii) 

¼vi½ dks 9 ls xq.kk djds mlesa ls ¼vii½ ?kVkdj fuEufyf[kr ifj.kke fudyrk gS & 

 2232 = 18a + 18c

   280 =   2a + 18c

 ��������������� 

 1952 =  16a

    ∴ a = 
16

1952
 = 122 

 D;ksafd a dk ewY; y ds cjkcj gS blfy, y = 122 

 1991 esa ml laLFkk dh fcØh dk vkUrjxf.kr ewY; 122 yk[k #i;s gh vk,xkA  
;fn bl iz'u esa ijoy;&oØ fof/k }kjk vkUrjx.ku djus dk funsZ'k u gks rks bls 
U;wVu dh fof/k }kjk djuk gh mi;qDr gksxkA 

¼v½ vU; jhfr;k¡   

 vkUrjx.ku ,oa ckg~;x.ku dh pkj izeq[k jhfr;ksa ds vfrfjDr vU; jhfr;ksa dk 
Hkh fof'k"V ifjfLFkfr;ksa esa iz;ksx fd;k tk ldrk gSA  bu jhfr;ksa esa ls vf/kdka'k U;wVu 
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ds izxkeh vUrj lw= ds gh :ikUrj gSA  ;gk¡ ij fuEu pkj vU; jhfr;ksa dk 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 jhfr 
U;wVu dh izxkeh vUrj&fof/k dk gh ,d la'kksf/kr :i gSA  bl jhfr dk iz;ksx ml 

n'kk esa fd;k tkrk gS tc ¼i½ x Js.kh leku vUrj ls c<+rh gks rFkk ¼ii½ fn, gq, ewY;ksa 

ds vykok fdlh ,sls x ds fy, yx dk vkUrjx.ku gks tks Js.kh ds e/; esa vkrk gksA  
/;ku jgs] U;wVu dh izxkeh vUrj jhfr vkSj bl jhfr }kjk mÙkj ,d leku fudydj 
vk,xkA  

fØ;k&fof/k & ¼i½ ladsrk{kj & Lora= pj ekyk vFkkZr~ x Js.kh ds ftl in dk 

vkUrjx.ku djuk gksrk gS mlls Bhd fiNys in dks x0, vkSj mlls fiNys inksa dks 

Øekuqlkj x�1, x�2, x�3 vkfn rFkk x0 ls vxys inksa dks x1, x2, x3 vkfn ladsrk{kjksa 

}kjk izdV fd;k tkrk gSA  Bhd ;gh fØ;k y Js.kh ds lkFk nksgjkbZ tkrh gSA  eku 

yhft, ,d Js.kh esa N% in gS vkSj x = 32 in ds fy, vkUrjx.ku djuk gS rks U;wVu 
dh *izxkeh vUrj jhfr^] *U;wVu&xkWl vxzxkeh^ vkSj *U;wVu xkWl i`"Bxkeh^ jhfr esa 
ladsrk{kjksa dk iz;ksx vxz rkfydk ds vuqlkj fd;k tk,xk & 

U;wVu izxkeh U;wVu&xkWl vxzxkeh i`"Bxkeh jhfr 

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;wVu dh izxkeh jhfr dh Hkk¡fr blesa Hkh vUrj&lkj.kh dh 

jpuk dh tkrh gSA  vUrjksa ds ladsr fpUg y�s ds fpUgksa ds vuqdwy gksrs gSa& tSls 
321

110
,,

−−
∆∆∆ yyy  vkfn & 

¼iii½x dk fu/kkZj.k &x ds vUrj dk fu/kkZj.k fuEu lw= }kjk fd;k tkrk gS& 
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  vkUrjx.ku in & fiNyk in 

 x = ��������������������� 

     fudVre inksa dk vUrj 

¼iv½ U;wVu&xkWl vxzxkeh lw= bl izdkj gS & 

 ...
321

)1()1(

21

)1( 321
0 110 −−

∆
××

−+
+∆

×

−
+∆+= yyyx

xxxxx
xyy  

mnkgj.k  % 10fuEu vk¡dM+ksa dh lgk;rk ls U;wVu&xkWl fof/k }kjk x = 25 ds rRlaoknh 

y dk ewY; vkUrjxf.kr dhft,A 

Lora= pj ¼x½  % 10 20 30 40 

vkfJr pj ¼y½ % 25 28 34 45 

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    

 

  vkUrjx.ku in & fiNyk in  25 & 20    5 

 x  =  ��������������������  =  ������� = ���  =  0.5

    fudVorhZ inksa dk vUrj   30 & 20   10 

 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;wVu dh izxkeh vUrj&jhfr }kjk Hkh ;gh mÙkj vkrk gSA 

¼[k½ U;wVu&xkWl i`"Bxkeh jhfr  

¼i½ jhfr dk iz;ksx & bl jhfr dk iz;ksx rc fd;k tkrk gS tc vkUrjx.ku dh 
tkus okyh la[;k Js.kh ds vfUre Hkkx esa iM+rh gksA  bl jhfr dh 'ks"k fo'ks"krk,a U;wVu 
dh lkekU; izxkeh vUrj fof/k ds gh leku gSA 

¼ii½ ladsruk ,oa fØ;k&fof/k & ladsruk dh n`f"V ls ;g jhfr mi;qZDr jhfr ls FkksM+h 

fHkUurk fy, gq, gSA  bl jhfr ds vUrxZr vkUrjx.ku in ¼x½ ls vxys in dks x0

ekuk tkrk gS vkSj bl ewy&fcUnq ls iwoZ&inksa dks vxzxkeh jhfr dh gh Hkk¡fr x-1, x-2, 

vkfn vkSj x0 ds ckn okys inksa dks x1, x2 vkfn ladsrk{kjksa }kjk izdV fd;k tkrk gSA  

y Js.kh ds fy, Hkh Bhd blh rjg ls ladsrk{kjksa dk iz;ksx fd;k tkrk gSA  rRi'pkr~ 

vUrj&lkj.kh }kjk vUrj izkIr fd, tkrs gSa vkSj x dk ewY; fudkyus ds fy, fuEu lw= 
dk iz;ksx fd;k tkrk gS & 

  vkUrjx.ku in ls vxyk in & vkUrjx.ku in 

 x  =  �������������������������������� 

    fudVorhZ inksa dk vUrj 

¼iii½ lw= % vUr esa fuEufyf[kr lw= }kjk vkUrjx.ku fd;k tkrk gS & 

...
4321

)2)(1()1(

321

)1()1(

21

)1( 4321
0 2211 −−−−

∆
×××

−−+
+∆

××

−+
−∆

×

+
+∆−= yyyyx

xxxxxxxxx
xyy  

¼x½ LVfyZax dk lw=   

;g lw= U;wVu&xkWl vxzxkeh o i`"Bxkeh nksuksa lw=ksa dk lekUrj ek/; gS vkSj Js.kh ds 
e/;orhZ in ds vkfJr ewY; dk vkUrjx.ku djus ds fy, mi;qDr gSA  vxzxkeh fof/k 

dh Hkk¡fr bl jhfr esa Hkh vkUrjx.ku in ls igys ds in dks gh ewy&fcUnq ¼x0, y0½ 
ekuk tkrk gSA  lw= bl izdkj gS & 

 ...
232

)1(

22

332
2

11

0
21

1

2

10 +










 ∆+∆

×

−
+∆+













 ∆+∆
+= −−

−

− yy

y

yy

x

xxx
xyy  

mnkgj.k 10 dks LVfyZax lw= ds iz;ksx }kjk Hkh gy fd;k tk ldrk 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�व
व�यालय����������������������������������������������������������������������������������६२५�

   5.30125.0375.025.228 =−++=  

 mi;qZDr rhuksa jhfr;ksa dk iz;ksx cgqr de fd;k tkrk gS D;ksafd buesa vUrj 
fudkyus vkSj mi;qDr lw= dk iz;ksx djus esa vf/kdrj HkzkfUr dh fLFkfr mRiUu gks 
tkrh gSA  vkUrjx.ku in pkgs Js.kh ds vkjEHk] e/; ;k vUr esa gks U;wVu dk ewy lw=   
gh vf/kdrj iz;ksx fd;k tkrk gSA 

¼?k½ U;wVu dh foHkkftr vUrj&jhfr   

jhfr dk iz;ksx & bl jhfr dk iz;ksx ml le; fd;k tkrk gS tc x Js.kh ds inksa dk 
vUrj vleku gksA 

fØ;k fof/k & bl jhfr ds vuqlkj igys foHkkftr vUrj&lkj.kh   cukbZ tkrh gS ftlesa 

fudVorhZ y�s ds vUrjksa ls Hkkx nsdj foHkkftr vUrj fudkys tkrs gSaA  ;fn y ds pkj 
ewY; Kkr gks rks rhu izeq[k foHkkftr vUrjksa   dk iz;ksx fd;k tk,xkA  vUrj ds 
izFke [kkus esa rhu foHkkftr vUrj miyC/k gksaxs ftuesa ls igyk] izFke izeq[k foHkkftr 

vUrj gksxkA  izR;sd y esa ls fiNys y dks ?kVkdj muds rRlaoknh x�s ds vUrj ls Hkkx 
dj fn;k tk,xkA  ;gh lEc) foHkkftr vUrj gksxkA  nwljs [kkus esa izFke [kkus ds 
rhu foHkkftrkUrjksa dh lgk;rk ls blh izdkj nks foHkkftr vUrj fudky fy, tk,axs 
ftuesa ls igyk] f}rh; izeq[k foHkkftr vUrj dgyk,xkA  rhljs [kkus esa nwljs dkWye 
ds nks vUrjksa ds vk/kkj ij ,dek= foHkkftr vUrj izkIr fd;k tk,xk tks rr̀h; izeq[k 
foHkkftrkUrj dgyk,xkA  foHkkftr vUrj fudkyus dh ;g izfØ;k fuEukafdr lkj.kh esa 
Li"V dh x;h gS & 

foHkkftrkUrj lkj.kh   

x�s y�s foHkkftr&vUrj ¼Divided Difference½ 

izFke First f}rh; Second rr̀h; 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       
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bl fof/k }kjk vkUrjx.ku djus ds fy, fuEu lw= dk iz;ksx fd;k tk,xk & 

 ...))(()()()()( 3
0210

2
010

1
000 +∆−−−+∆−−+∆−+= xxxxxxxxxxxxyyx  

 3
0

2
0

1
0 ,, ∆∆∆  Øe'k% izFke] f}rh;] ,oa rr̀h; izeq[k foHkkftrkUrj gSaA 

mnkgj.k % 11fuEu lkj.kh esa lEink dj yxus okyh lEinkvksa dh la[;k nh x;h gS & 

lEink oxZ ¼#0½ % 50]000&75]000 75]000&1]00]000 1]00]000&1]50]000 

la[;k     %    870   540   450 

 U;wVu dh foHkkftr vUrj jhfr }kjk 75]000 #0 ls 80]000 #0 ds chp dh 
lEinkvksa dh la[;k dk vkUrjx.ku dhft,A 

gy %    foHkkftr vUrj lkj.kh 

ls de 000#0 x la[;k y foHkkftr vUrj 

izFke 1∆  f}rh; 2∆  

75 x0 870 y0  

75100

8701410

−

−  

 

100150

14101860

−

−  

 

6.21

1
0∆  

 

9

1
1∆  

 

75150

6.219

−

−  

 

168.0

2
0

−

∆  100 x1 1410 y1

150 x2 1860 y2

80 x \ y     

 

lw= % 2
010

1
000 )()()( ∆−−+∆−+= xxxxxxyyx  

 )168.0()10080()7580(6.21)7580(87080 −−−+−+=y  

    9958.9948.16108870 or=++=

 75 gtkj #0 ls de okyh lEinkvksa dh la[;k = 870 

 80 gtkj #0 ls de okyh lEinkvksa dh la[;k = 995 

vr% 75 ls 80 gtkj #0 ds chp lEinkvksa dh la[;k = 995&870 = 125 
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25-8 lkjka'k  

 lkaf[;dh; fo'ys"k.k djrs le; dHkh&dHkh ;g ns[kus esa vkrk gS fd izLrqr 
lead Js.kh iw.kZ u gksdj viw.kZ gksrh gS vFkkZr~ Js.kh ds dqN ewY; fdUgha dkj.kksa ls 
vKkr cus jgrs gSaA  pw¡fd ,d lgh fu"d"kZ ij igq¡pus ds fy, Js.kh ds lHkh ewY;ksa dh 
tkudkjh dk gksuk vR;ko';d gS] blfy, miyC/k leadksa ds vk/kkj ij mu vKkr 
ewY;ksa dk vuqeku yxkus ds fy, ftu lkaf[;dh; jhfr;ksa dk iz;ksx fd;k tkrk gS mUgsa 
vkUrjx.ku rFkk ckg~;x.ku dgrs gSaA  vFkkZr~ vkUrjx.ku dk rkRi;Z fn, x, leadksa ls 
dqN fo'ks"k ekU;rkvksa ds vk/kkj ij fdlh in dk lokZf/kd lEHkkfor ewY;  Kkr djus 
dh fof/k ls gS rFkk ckg~;x.ku ls vfHkizk; fdUgha fo'ks"k ekU;rkvksa ds vk/kkj ij fdlh 
Hkkoh frfFk ds Hkkoh lead dk iwokZuqeku djuk gksrk gSA 

 vkUrjx.ku vFkok ckg~;x.ku djrs le; ge ;g dYiuk dj ysrs gSa fd leadksa 
esa ifjorZu dh nj loZnk leku gS ,oa leadksa dh frfFk;ksa ds chp dksbZ vpkud ?kVuk 

ugha ?kVh gS] vFkkZr~ leadksa esa ,d izdkj dh continuity gSA 

 ;fn Kkr leadksa esa yxHkx fu;fer :i ls mPpkopu gksrs gSa rks vKkr ewY; 
dk vuqeku Hkh ;FkklEHko ifj'kq) gksrk gSA 

25-9 vH;klkFkZ iz'u 

25-9-1 oLrqfu"B iz'u 

I. fjDr LFkkuksa dks Hkfj, % 

¼i½ Hkkjr esa tux.kuk izR;sd &&&&& esa ,d ckj vk;ksftr dh tkrh gSA 

¼ii½ vHkko ;k vi;kZIrrk dh iwfrZ vkUrjx.ku }kjk &&&&& yxkdj dh tkrh gSA 

¼iii½ vkUrjx.ku o ckg~;x.ku djrs le; ;g eku fy;k tkrk gS fd nh gqbZ vof/k 
ds leadksa esa ,dne dksbZ &&&&& ugha gqbZ gSaA 

¼iv½ ;fn Kkr leadksa esa yxHkx fu;fer :i ls &&&&& gksrs gSa rks vKkr ewY; dk 
vuqeku Hkh ;FkklEHko ifj'kq) gksrk gSA 

¼v½ izR;{k&f}in&foLrkj jhfr &&&&& ij vk/kkfjr gSA 

II. fuEu dFkuksa esa ls dkSu lh lR; gS vkSj dkSu lh vlR; gS % 

¼i½ vkUrjx.ku dk mn~ns'; lead Js.kh ds chp dh fjfDr;ksa dks Hkjuk gksrk gSA  
l@v 

¼ii½ ckg~;x.ku ls vfHkizk; fdUgha fo'ks"k ekU;rkvksa ds vk/kkj ij fdlh Hkkoh frfFk ds 
Hkkoh lead dk iwokZuqeku djuk gksrk gSA  l@v 
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¼iii½ U;wVu dh izxkeh&vUrj fof/k f}in&izes; ij vk/kkfjr ugha gSA   l@v 

¼iv½ ykxzSat }kjk izfrikfnr ykaxzSt fof/k vkUrjx.ku ,oa ckg~;x.ku dh lkoZHkkSfed 
jhfr gSA  l@v 

¼v½ �n� osa ?kkr ds ijoyf;d oØ dk lehdj.k bl izdkj gS & 

 y = ax + bx
2
 + cx

3
 + dx

4
 ....  l@v 

III. fuEufyf[kr esa dkSu lk fodYi lgh gS % 

¼i½ fdUgha fuf'pr ekU;rkvksa ds vUrxZr ek=kvksa ds lokZf/kd lEHkkO; vuqeku yxkus 
dh rduhd dks dgrs gSaA 

 ¼v½ ckg~;x.ku ¼c½ lglEcU/k    ¼l½ izrhixeu  ¼n½ vkUrjx.ku 

¼ii½ fuEukafdr jhfr;ksa esa dkSu lh jhfr lkoZHkkSfed jhfr gS % 

 ¼v½fcUnq&js[kh; jhfr   ¼c½ izR;{k f}in&foLrkj jhfr 

 ¼l½U;wVu dh izxkeh vUrj jhfr ¼n½ U;wVu&xkWl vxzxkeh fof/k 

¼iv½ LVfyZax dk lw= gS %  

 ¼v½ ...
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21

)1( 321
0 110 −−

∆
××
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×

−
+∆+= yyyx

xxxxx
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 ¼l½ ...
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
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 ¼n½ ...)()()()()()( 3
0210

2
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1
000 +∆−−−+∆−−+∆−+= xxxxxxxxxxxxyyx  

¼v½ vkUrjx.ku rFkk ckg~;x.ku dh jhfr;ksa dks ck¡Vk tk ldrk gS & 

 ¼v½ nks Jsf.k;ksa esa  ¼c½ rhu Jsf.k;ksa esa 

 ¼l½ pkj Jsf.k;ksa esa  ¼n½ ik¡p Jsf.k;ksa esa 

25-9-2 y?kq mÙkjkRed iz'u 

¼i½ vkUrjx.ku ,oa ckg~;x.ku dh nks vUrfuZfgr ekU;rk,¡ fyf[k,A 

¼ii½ vkUrjx.ku ,oa ckg~;x.ku dh ifj'kq)rk fdu nks ckrksa ij fuHkZj    djrh gS\ 

¼iii½ ¼y�1½6 dk f}in foLrkj fyf[k,A 
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¼iv½ U;wVu izxkeh fof/k ds vuqlkj r`rh; izeq[kkUrj ¼ 3
0∆ ½ rd dk vUrj lkj.kh 

cukb,A 

¼v½ n = 8 rd ,d ikLdy f=Hkqt dh jpuk dhft,A 

25-9-3 fucU/kkRed iz'u 

¼i½ lkaf[;dh esa vkUrjx.ku ,oa ckg~;x.ku dh mi;ksfxrk dh O;k[;k dhft,A 

¼ii½ vkUrjx.ku ls vki D;k le>rs gSa\  fdu ekU;rkvksa ds vUrxZr ewY; dh 
vUrxZ.kuk dh tkrh gS\ 

¼iii½ *vkUrjx.ku^ ,oa *ckg~;x.ku^ esa vUrj Li"V dhft,A  lkaf[;dh; v/;;u esa 
mudh vko';drk dk laf{kIr foospu dhft,A 

¼iv½ vkUrjx.ku ,oa ckg~;x.ku ds fy, iz;ksx gksus okyh izeq[k jhfr;ksa dk o.kZu 
dhft,A  os voLFkk,¡ Hkh crkb, ftuesa izR;sd dk iz;ksx mfpr jgsxkA 

¼v½ tux.kuk ds o"kksZa ds e/; ds o"kksZa ds ifjorZuksa dh x.kuk vki dSls djsaxs\  D;k 
vki 1941] 1951] 1961] 1971 dh tux.kuk ds vadksa ds vk/kkj ij 1976 dh 
tux.kuk dk vuqeku dj ldrs gSa\ 

25-9-4 la[;kRed iz'u 

¼i½ fuEu lkj.kh ,d QeZ ds 2005 ls 2010 rd ds ykHk ¼yk[k #0½ ds lead 
izLrqr djrh gSA  2009 ds ykHk dh jkf'k vKkr gSA  fcUnq js[kh; jhfr }kjk 
mldk vkUrjx.ku dhft,A 

 o"kZ % 2005 2006 2007 2008 2009 2010 

 ykHk %  108  113  111  110  \  114 

¼ii½ 30 o"kZ dh vk;q ds fy, vKkr ewY; dk vkUrjx.ku dhft, & 

 vk;q ¼o"kksZa esa½ % 10 15 20 25 30 35 

 ewY;  % 20 35 40 43 \ 55 

¼iii½ uhps nh x;h lkj.kh dh lgk;rk ls 1970 rFkk 1980 ds mRiknu dh x.kuk 
dhft, & 

 o"kZ % 1955 1960 1965 1970 1975 1980 1985 

 mRiknu %  200  230   270   \   380  \  460 

¼iv½ fuEu leadksa ls] vkUrjx.ku dh U;wVu fof/k }kjk 25 o"kZ dh vk;q ij okf"kZd 
'kq) izhfe;e Kkr dhft, & 
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 vk;q ¼o"kksZa esa½ % 20  24  28     32 

 izhfe;e nj ¼#0 esa½%0-01427    0-01581    0-01772   0-01996 

25-10 vH;klkFkZ iz'uksa ds mÙkj 

 26-9-1 ¼I½ ¼i½ & n'kd ¼ii½ & lokZsi;qDr vuqeku 

  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 

 26-9-4 ¼i½ & [112 yk[k #0] ¼ii½ & [48] 

  ¼iii½ & [1970 = 322(  1980 = 433] 

  ¼iv½ &  [0-01625] 

  ¼v½ & [y7 = 70, 70�60 = 10] 

25-11 lanHkZ xzUFk lwph@mi;ksxh ikB~; lkexzh  

1½ caly] ,l0 ,u0] ,oa vxzoky] Mh0 vkj0] ¼1978½] lkaf[;dh ds ewy rRo] 
f'koyky vxzoky ,.M dEiuh] vkxjk & 31( 

2½ ukxj] dSyk'k ukFk] ¼2005½] lkaf[;dh ds ewy rRo] feuk{kh izdk'ku] esjBA 

3½ yky] ,l0 ,u0] prqosZnh] ,l0] lkaf[;dh] izdk'ku] bykgkcknA 

4½ flag] ,l0 ih0] ¼1997½ lkaf[;dh&fl)kUr ,oa O;ogkj] ,l0 pUn ,.M dEiuh 
fyfeVsM] ubZ fnYyhA 

5½ voLFkh] th0 Mh0 ,oa fuxe] lq/khj dqekj] ¼2007½ lkaf[;dh; fo'ys"k.k] Hkkjr 
cqd lsUVj] y[kuÅA 

6½ Gupta, S. P., (2005), Statistical Methods, S. Chand, New Delhi. 

7½ 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 

çLrqr bdkbZ esa lwpdkad ;k funsZ'kkad ds fo’k; dk foLr`r :i ls v/;;u fd;k 

X;k gSA ifjorZu ç—fr dk gh ,d fu;e gSA vkfFkZd {ks= esa ;g fu;e iw.kZ :i ls ykXkw 

gksrk gSA vkfFkZd {ks= ds fofHkUu igyw tSls %&ewY;] mRiknu] O;kikj] thou ykxr 

bR;kfn fujUrj ifjofrZr gksrs jgrs gSaA buesa lrr mrkj&p<+ko gksrk jgrk gSA bUgha 

ifjorZuksa dk v/;;u djus vkSj buds çHkkoksa dks Li’V djus ds fy, ftl lakf[;dh; 

rduhd dks fodflr fd;k X;k gS mlh rduhd dks lwpdkad vFkok funsZ’kkad dgrs gSaA 

lwpdkadksa dk fuekZ.k loZçFke bVyh ds lkaf[;d dIyhZ us fd;k FkkA bUgksaus 

1764 esa ewY;kas esa gksus okys ifjorZuksa dh eki djus gsrq lu~ 1500 bZ0 dks vk/kkj o’kZ 

ekudj lu~ 1750 ds fy, ewY; lawpdkad dk fuekZ.k fd;kA çkjEHk esa lwpdkad dks dsoy 

ewY;Lrj rFkk eqnzk dh Ø;”kfDr dk eki djus gsrq ç;ksx fd;k tkrk Fkk ijUrq vkt ds 

le; esa bldk ç;ksx foLr`r gks X;k gSA çR;sd igyw esa lwpdkad dk ç;ksx fd;k tkrk 

gSA tSls % mRiknu] miHkksX] fu;kZr] vk;kr] jk’Vªh; vk;] thou fuokZg O;;] lM+d 

nq?kZVukvksa tSls la[;kRed rF; ,oa fu/kZurk] LokLF;] ekuoh; fodkl] dk;Z{kerk] 

cqf)erk vkfn ds v/;;u esa Hkh lwpdkadksa dk ç;ksx fd;k tkrk gSA  

lwpdkadks ds fodkl esa çks- tsoUl] MkW- ek”kZy] okY”k] ,toFkZ vkfn mYys[kuh; 

uke gSa ijUrq 100 lw=ksa dk çfriknu djds u;k vk;ke nsus okys fQ”kj dk uke 

mYys[kuh; gSA  

26-2 mn~ns’;  

çLrqr bdkbZ ds v/;;u ls ge ;g Kkr dj ldsaxs fd& 

¼d½ lwpdkad dk vkfFkZd ,oa O;kolkf;d v/;;u esa D;k egRo gS \ 

¼[k½ lwpdkadksa dh D;k mi;ksfXrk ,oa D;k lhek;sa gSa \ 

¼X½ lwpdkadksa dk fuekZ.k fdl çdkj fd;k tkrk gS \ 

¼?k½ fofHkUu çdkj ds lwpdkadksa dh tkudkjhA 

¼³½ ,d vkn’kZ lwpdkad ds fy, fofHkUu tkap dkSu lh gSa \ 
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26-3 lwpdkad dk vFkZ ,oa ifjHkk’kk  

lwpdkad ,d fo’ks’k çdkj dk ek/; gS ftuds }kjk le;] LFkku ;k vU; fdlh 

fo’ks’krk ds vk/kkj ij lEcfU/kr pj ewY;ksa esa gksus okys lkis{k ifjorZuksa dk ekiu fd;k 

tkrk gSA  

¼d½ ØkWDlVu ,oa dkmMsu ds vuqlkj] ^^lwpdkad lEcfU/kr pj ewY;ksa ds vkdkj esa 

gksus okys vUrjksa dk ekiu djus ds lk/ku ;k mik; gSaA** 

¼[k½ MkW- ,y- ckmys ds vuqlkj] ^^ lwpdkadksa dk ç;ksx fdlh ek=k esa gksus okys ,sls 

ifjorZuksa dk eki djus ds fy, fd;k tkrk gS ftudk ge çR;{k :i ls 

voyksdu ugha dj ldrsA** 

¼X½ lsØkbLV ds vuqlkj^^ funsZ’kkad vadksa dh ,d ,slh Js.kh gS ftlds }kjk fdlh 

rF; ds ifjek.k esa gksus okys ifjorZuksa dk le; ;k LFkku ds vk/kkj ij ekiu 

fd;k tkrk gSA** 

¼?k½ MkW- ,e- VfVy ds ’kCnksa esa] funsZ’kkad ,d vdsys vuqikr ds :i esa nks fofHkUu 

le;ksa] LFkkuksa vFkok ifjfLFkfr;ksa esa fofHkUu pjksa esa ifjorZu dks lkewfgd :i ls 

ekirk gSA** 

fu’d’kZ :i esa dgk tk ldrk gS fd lwpdkad çfr’kr ds :i esa O;Dr fd;k 

tkus okyk ,d fo’ks’k çdkj dk ek/; gS ftlds vk/kkj ij fofHkUu le;ksa] LFkkuksa ;k 

vU; lead lewgksa esa gksus okys lkisf{kd ifjorZuksa dh lkekU; ç—fr dks ekik tkrk gSA 

tc ge dsoy fdlh vdsys pj dk v/;;u djrs gSa rks og ,dpjh; lwpdkad 

dgykrk gS tcfd dbZ pjksa esa gksus okys vkSlr ifjorZuksa dk ,d lkFk v/;;u fd;k 

tk;s rks bls fefJr ;k laXzfFkr lwpdkad dgrs gSaA tSls —f’k mRiknu dk lwpdkad 

fefJr lwpdkad dk mnkgj.k gSA   

26-4 lwpdkadks dh fo’ks’krk,¡  

¼d½ rqyuk dk v/kkj %& lwpdkadksa }kjk ifjorZuksa dh rqyuk le; vFkok LFkku ds 

vk/kkj ij dh tkrh gS] ftl o’kZ ds lwpdkad Kkr djus gks mls pkyw o’kZ ;k 

çpfyr o’kZ rFkk ftl fuf”pr  o’kZ ls rqyuk djuh gks mls vk/kkj o’kZ dgrs 

gSaA 
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¼[k½ fof’k’V çdkj ds ek/; %&Ekk/;ksa }kjk vleku bdkbZ;ksa okyh Js.kh dh rqyuk ugha 

dh tk ldrh] ijUrq lwpdkadksa }kjk vleku bdkbZ;ksa okyh vusd Jsf.k;ksa esa 

gksus okys ifjorZuksa dk lkis{k v/;;u ljyrk ls fd;k tk ldrk gSA 

¼X½ çR;{k ekiu u gksus okys ifjorZuksa dk eki %&lkekU;r% lwpdkad dh rduhfd 

dk ç;ksx ,sls fefJr ,oa tfVy ifjorZuksa ds eki ds fy, fd;k tkrk gS 

ftudks çR;{k :i ls ekik ugha tk ldrkA tSls ewY; Lrj] thou ykxr vFkok 

vkfFkZd fØ;kvkssa esa ifjorZuA ;gk¡ lwpdkad dh lgk;rk ls lkis{k ifjorZuksa dk 

v/;;u dj fy;k tkrk gSA 

¼?k½ rqyukRed eki %&lwpdkad ,d rqyukRed vFkok lkis{k eki gSA mnkgj.k ds 

fy, ;fn ;g dgk tk;s fd lu~ 1990 dh rqyuk esa lu~ 1998 esa ewY; funsZ’kkad 

160 gS rks bldk vFkZ ;g gS fd 1990 dh rqyuk esa 1998 esa ewY;ksa esa 60 

çfr’kr o`f) gks X;h gSA 

¼³½ lkoZHkkSfed mi;ksx %&bl rduhd dk çkjEHk ewY;ksa esa ifjorZu ds ekiu ds fy, 

gqvk Fkk] ysfdu orZeku le; esa bl rduhd dk ç;ksx loZO;kih cu X;k gSA 

blds }kjk fofHkUu {ks=ksa esa ifjorZu dk ekiu fd;k tkrk gSA  

okLro esa ,slk dksbZ {ks= ugha gS ftlesa la[;kRed dks ekius ds fy, lwpdkadksa dk ç;ksx 

u gksrk gksA  

26-5 lwpdkadks dk egÙo ,oa mi;ksx  

vkfFkZd vkSj O;kolkf;d {ks= esa ifjorZuksa ds ekiu vkSj fo’ys’k.k dh n`f’V ls 

lwpdkad ,d egÙoiw.kZ ,oa mi;ksxh midj.k cu pqdk gS vkSj bl dkj.k blds 

^^vkfFkZd ok;qekid ;a=** dgk tkus yXk gSA lwpdkad vkfFkZd tXr dk çk.k gS D;ksafd 

mRiknu] miHkksX] eqnzk ewY;] ekax] iwfrZ] etnwjh] vk;kr&fu;kZr] ewY; Lrj tSlh çeq[k 

leL;kvksa dk lek/kku lwpdkadksa ds ç;ksx }kjk gh fd;k tkrk gSA la{ksi esa lwpdkad ds 

ç;ksx ,oa egÙo fuEu çdkj ls gSa & 

¼d½ rqyukRed v/;;u dks lEHko cukuk %&lwpdkadks dh lkis{k eki ds }kjk fdlh 

le; ;k LFkku ds vk/kkj ij ljyrk ls rqyuk dh tk ldrh gS D;ksafd 

lwpdkadksa ds }kjk fofHkuu ç—fr dh bdkbZ;ksa dks ,d vFkZiw.kZ ,oa ljy 

la[;kRed ewY; esa ifjofrZr dj fy;k tkrk gSA  
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¼[k½ Hkkoh ço`fÙk;ksa ds ladsrd %&lwpdkad Hkwrdky ds lUnHkZ esa orZeku dh O;k[;k 

djrs gSa vkSj Hkfo’; ds fy, iqokZuqeku yXkus esa lgk;d fl) gksrs gSaA  

¼X½ vkfFkZd uhfr;ksa ds fuekZ.k esa lgk;d %&lwpdkadks }kjk ljdkj ewY;ksa esa fLFkjrk] 

U;wure etnwjh] eagXkbZ HkÙkk vkfn lqfuf”pr  dj ysrh gSA lkFk gh fofHkUu 

vkfFkZd uhfr;ksa ds fuekZ.k esa Hkh lgk;rk feyrh gSA  

¼?k½ tfVy rF;ksa dks ljy cukuk %&lwpdkadksa dh lgk;rk es tfVy rF;ksa ,oa 

muds ifjorZuksa ds v/;;u dks ljy cuk;k tk ldrk gSA mnkgj.k ds fy, 

fdlh ns”k esa O;kolkf;d fØ;kvksa esa ifjorZu ,d tfVy rF; gS ftlesa m|ksX] 

O;kikj] cSafdaXk] ifjogu vkfn fofHkUu {ks=ksa esa gksus okys ifjorZu �kkfey gksrs gSa 

ysfdu lwpdkad }kjk bldk v/;;u ljyrk ls fd;k tk ldrk gSA  

¼³½ fofHkUu ewY;ksa dh voLQhfr esa lgk;d %&Lkwpdkad gesa fl)kUr ls O;ogkj dh 

vksj ys tkrs gSa vkSj okLrfod fLFkfr dh tkudkjh nsrs gSaA lwpdkadksa ls 

voLQhfrdj.k gksus ds dkj.k okLrfod tkudkjh çkIr gksrh gSA  

26-6 lwpdkadks ds çdkj  

lwpdkad dks fuEu :iksa esa oXhZ—r fd;k tkrk gS& 

¼d½ dher ;k ewY; lwpdkad 

¼[k½ ek=k lwpdkad 

¼X½ dqy ewY; lwpdkad ;k oSY;w lwpdkad 

¼?k½ m)s’; fo’ks’k lwpdkad 

¼³½ oLrqvksa dh la[;k ds vk/kkj ij  

26-6-1 ewY; lwpdkad %&bu lwpdkadks ds ek/;e ls ewY;ksa esa ;k ewY; Lrj esa ifjorZu 

dks ekik tk ldrk gSA bUgsa nks mioXksZa esa ckaVk tk ldrk gS& Fkksd ewY; lwpdkad o 

fuokZg O;; lwpdkadA  

26-6-2 ek=k lwpdkad %&bl çdkj ds lwpdkad HkkSfrd ek=k esa deh ;k o`f) dks ekius 

ds fy, rS;kj fd;s tkrs gSaA tSls& —f’k mRiknu lwpdkad] vkS|ksfXd mRiku lwpdkad 

vkfnA  
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26-6-3 dqy ewY; lwpdkad ;k oSY;w lwpdkad %&bu lwpdkad dk m)s’; vk/kkj o’kZ ds 

dqy ewY; ¼ek=k X dher½ dh rqyuk esa pkyw o’kZ ds dqy ewY; esa ifjorZu dk v/;;u 

fd;k tkuk gSA tSls&foØ; jkf’k dk lwpdkadA 

26-6-4 m)s”; fo”ks’k lwpdkad %&vkfFkZd ,oa O;kolkf;d {ks= esa fdlh fof’k’V m)s’; ds 

fy, Hkh lwpdkad rS;kj fd;s tk ldrs gSaA tSls&jk’Vªh; vk; lwpdkad] fodkl nj 

lwpdkad] mRikndrk lwpdkad vkfnA  

26-6-5 oLrqvksa dh la[;k ds vk/kkj ij lwpdkad %&;fn fdlh ,d oLrq ds ewY; ds 

vk/kkj ij lwpdkad rS;kj fd;k tkrk gS rks mls ljy lwpdkad dgrs gSaA ;fn oLrqvksa 

ds lewg ds fy, lwpdkad cuk;k tkrk gS rks mls la;ksftr ;k ^ldy* lwpdkad dgk 

tkrk gSA  

26-7 lwpdkad jpuk lEcU/kh lwpuk,¡  

¼1½ lwpdkadks dk m)s”; %&lwpdkad cukrs le; lcls igys mlds m)s’; dks 

fuf”pr  dj ysuk t:jh gSA D;ksafd oLrqvksa dk pquko] ewY; m}j.k] Hkkjksa dk fu/kkZj.k] 

lwpdkad dh fdl jhfr dk ç;ksx djuk gS tSlh egÙoiw.kZ ckrsa lgh vFkksZa esa] lwpdkad 

ds m)s’; ij gh fuHkZj djrh gSA  

¼2½ oLrqvksa dk p;u %&nwljk pj.k oLrqvksa ds pquko dk gksrk gS D;kasfd lHkh 

oLrqvksa dks “kkfey djuk vko’;d ugha gksrkA dkSu lh oLrq,¡ fdruh la[;k esa pquh 

tk;s] mudh fdLe D;k gks] ,oa mUgsa dSls oXkhZ—r djsa] ;s lc /;ku nsus ;ksx; gSA  

¼A½ oLrq,¡ %& 

fuEu fo”ks’krkvksa okyh oLrqvksa dk pquko djuh pkfg,& 

¼i½ çfrfuf/k ,oa yksdfç; %&oLrq,¡ ,slh gksuh pkfg, tks lEcfU/kr oxZ ;k {ks= ds 

yksXksa esa yksdfç; gks ,oa mudh vknrsa] jhfr&fjoktksa o vko’;drkvksa dk 

çfrfuf/kRo djsaA 

¼ii½ igpkuus ;ksx; %&oLrq,¡ ,slh gksuh pkfg, tks vklkuh ls igpkuh tk;sa o 

mudk Li’V o.kZu fd;k tk ldsaA  

¼iii½ çekf.kr ,oa ltkrh; %&pquh tkus okyh oLrq,¡ Js.khc) o çekf.kr gksuh pkfg, 

mudh fdLe esa ,d:irk gksuh pkfg,A  
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¼B½ oLrqvksa dh la[;k %&blds lUnHkZ esa dksbZ n<̀+ o fuf”pr  fu;e ugha gS ysfdu 

oLrqvksa dh la[;k dk fu/kkZj.k miyC/k le; o /ku] “kq)rk rFkk m)s”; o 

ifjfLFkfr;ksa dks /;ku esa j[kdj djuk pkfg,A  

¼C½ fdLe %&lwpdkad esa ,slh oLrqvksa dks �kkfey djuk pkfg, tks lcls vf/kd 

çpfyr o çekf.kr gksaA lkFk gh mlds Xq.kksa esa Hkh fLFkjrk gksuh Pkkfg,A  

¼D½ oXkhZdj.k %&pquh X;h oLrqvksa dks ltkrh;rk ds vk/kkj ij dqN fuf”pr  oXksZa o 

mioXksZa esa foHkkftr dj nsrs gSa ftlls lkekU; lwpdkad dss lkFk&lkFk lewg 

lwpdkad Hkh Kkr fd;k tk ldsA  

¼3½ ewY; m}j.k çkIr djuk %& 

oLrqvksa ds pquko ds ckn ewY; m}j.kksa dk pj.k gksrk gSA blesa fuEu ckrksa ij fopkj 

gksrk gS& 

¼i½ Fkksd ;k QqVdj ewY; %&lwpdkadksa ds m)s’; ds vk/kkj ij ewY; Fkksd ;k QqVdj 

ewY; gks ldrs gSaA ijUrq vf/kdka’kr% Fkksd ewY; gh fy;s tkrs gSaA D;ksafd os 

QqVdj ewY;kas dh vis{kk vf/kd fLFkj gksrs gSaA  

¼ii½ ewY; O;Dr djus dk :i %& ewY; nks çdkj ls O;Dr fd;s tk ldrs gSa& 

 ¼a½ eqnzk ewY; tSls&1000 :i;s çfr dqUryA  

¼b½ ek=k ewY; ;k çfr yksX ewY;& tSls 2 fdyks çfr :i;sA 

lwpdkad jpuk esa lnSo eqnzk ewY; dk gh ç;ksx fd;k tkuk pkfg,A  

¼iii½ ewY; m}j.kksa dh vko`fÙk ;k la[;k %&oLrq ds egÙo ds vuqlkj ;g r; djrs gSa 

fd ewY; m}j.k ;g fdruh ckj o fdl vUrjky ls fy;s tk;sa vFkkZr~ 

lkIrkfgd ;k ekfld vk/kkj ijA ewY; m}j.kksa dh la[;k ftruh vf/kd gksXkh] 

“kq)rk Hkh mruh vf/kd gksXh] ijUrq tfVyrk Hkh c<+ tk;sXhA ewY; m}j.kksa dh 

vko`fÙk lwpdkad ds m)s”;] vof/k] miyC/k lk/ku o “kq)rk ds Lrj ij fuHkZj 

gksrh gSA  

¼iv½ ewY; m}j.k çkfIr ds LFkku %&lwpdkadksa ds fy, oLrqvksa ds ewY; m}j.k mu 

cktkj ls çkIr djuk pkfg, tgk¡ oLrqvks dk Ø;&foØ; o`gn Lrj ij gksrk 

gSA ewY; m}j.k ds L=ksr Lora=] fu’i{k] fo’oluh; o mi;qDr gksus pkfg,A 
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fofHkUu i=&if=dkvksa] jsfM;ks] nwjn’kZu] dEI;wVj] baVjusV o vU; ljdkjh o 

v/kZljdkjh lw=ksa ls Hkh ewY; lwpuk çkIr dh tk ldrh gSaA  

¼v½ ewY; m}j.k dk vkSlr fudkyuk %&ewY; m}j.kksa ds ckjs esa vafre pj.k vkSlr 

fudkyuk gSA  

¼4½ vk/kkj o’kZ dk pquko rFkk ewY;kuqikrksa dk ifjdyu %& 

ewY; lwpdkad ,d çeki o’kZ ds vk/kkj ij çpfyr o’kZ ds ewY; Lrj dks O;Dr djrs gSaA 
fiNyk çeki o’kZ tks vkXkeh o’kksZa ds rqyukRed v/;;u dk vk/kkj gksrk gS] vk/kkj o’kZ 
dgykrk gSA  
,d vPNs vk/kkj o’kZ ds lEcU/k esa ;g ckrs egÙoiw.kZ gSa & 
¼i½ o’kZ lkekU; gks     ¼ii½ okLrfod gks  

¼iii½ ml dky dh leLr lwpuk;sa miyC/k gks ¼iv½ o’kZ vf/kd iqjkuk u gks 
vk/kkj o’kZ ¥kr djus dh nks jhfr;ka gSa& 
¼i½ fLFkj vk/kkj jhfr 

¼a½ ,d o’khZ; vk/kkj   ¼b½ vkSlr vof/k vk/kkj 
¼ii½ Jà[kyk vk/kkj jhfr 

¼a½ ,d o’khZ; LFkk;h vk/kkj %&bl jhfr esa fdlh ,d lkekU; o’kZ dks vk/kkj o’kZ ds 
:i esa pqu fy;k tkrk gSA  
fLFkj vk/kkj ds ewY; dks 100 ekudj fudkyk Xk;k çpfyr o’kZ dk çfr’kr gh 

ewY;kuqikr dgykrk gSA vk/kkj o’kZ ds ewY; dks P0 ,oa pkyw o’kZ ds ewY; ds P1 }kjk 
O;Dr fd;k tkrk gSA 

  ewY;kuqikr (R) =  

         (R) =   

¼b½ vkSlr ewY; vk/kkj (Average Price Base) %&   

ewY;kuqikr (R) =  

         (R) =   

;fn ,d gh oLrq ds fofHkUu o’kksZa ds ewY; fn;s gSa rks buds eqY;kuqikr gh vHkh’V 
lwpdkad gSaA blds foijhr çR;sd o’kZ ds dbZ oLrqvksa ds ewY; fn;s gks rks fofHkUu 
oLrqvksa ds ewY;kuqikr dk lkekUrj ek/; gh lEcfU/kr çpfyr o’kZ dk lwpdkad gksrk gS  

vFkkZr~   pkyw o’kZ dk lwpdkad  

)
100

)
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0
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100×1
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P
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)
×
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mnkgj.k &1 %& lu~ 1998 dks vk/kkj ekudj fofHkUu o’kksZa ds lwpdkad rS;kj dhft,& 

Year 1998 1999 2000 2001 2002 

Price 44 48 46 52 50 

gy %& 

Year Price IndeX No. 

1998 40 & 100 
1999 48 

 
120 

2000 46 
 

115 

2001 52 
 

130 

2002 50 
 

125 

mnkgj.k &2 %& fuEu leadksa ls 1998 ls 2000 rd ds vkSlr ewY; dks vk/kkj ekudj 
ewY;kuqikr dh Xk.kuk dhft,A  

Year 1998 1999 2000 2001 2002 

Price 44 49 57 55 58 

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 jhfr dks ^^py vk/kkj jhfr** Hkh dgk tkrk gS vkSj blds 

vk/kkj ij cuk lwpdkad J`a[kyk vk/kkj lwpdkad dgk tkrk gSA bl jhfr esa çR;sd pkyw 

o’kZ ds fy; gSaA mldk fiNyk o’kZ vk/kkj ekuk tkrk gSA mnkgj.k ds fy, 1998 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
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2002 rd ds o’kksZa ds lwpdkad rS;kj djus gSa rks lu~ 1998 ds fy, 1997] lu~ 1999 ds 

fy, 1998] lu~ 2000 ds fy, 1999 vkSj ,sls gh vkXks vk/kkj o’kZ ekus tk;saXksA  

mnkgj.k&3 %& fuEu leadksa ls Jà[kyk vk/kkj lwpdkad cukb;s& 
 
 
 gy %& 

Xkq.k ,oa nks’k %& bl vk/kkj dk çeq[k Xkq.k ;g gS fd blls rkRdkfyd ifjorZuksa dk irk 

py tkrk gSA çR;sd o’kZ esa gksus okys ifjorZuksa dh rqyuk fiNys o’kZ ds ifjorZuksa ls dh 

tk ldrh gSA ;g rqyuk O;kikjh o m|ksXkifr ds fy, cgqr mi;ksxh gksrh gSA nwljs 

Jà[kyk vk/kkj okys lwpdkad esa vko”;drkuqlkj iqjkuh oLrqvksa dks gVkdj muds LFkku 

ij ubZ oLrqvksa dk lekos”k fd;k tk ldrk gSA ijUrq Jà[kyk jhfr ds vuqlkj cuk;s X;s 

lwpdkad nh?kZdkyhu ço`fÙk Li’V ugha djrsA bu lwpdkadksa dh jpuk rqyukRed :i ls 

dfBu gksrh gSA ;fn fdlh ,d LFkku ij v”kqf) gks tk;s rks vkXs lHkh Xk.kukvksa ij 

mldk çHkko iM+sXkkA  

Jà[kyk vk/kkj lwpdkadksa ds fuekZ.k dh fØ;k fof/k %&  

bldk lw= fuEufyf[kr gS& 

Jà[kyk ewY;kuqikr  =  

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 1998 1999 2000 2001 2002 

Price 80 120 132 264 396 

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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Jà[kyk ewY;kuqikrksa }kjk çR;sd o’kZ dh fiNyh o’kZ ls rqyuk djrs gSaA bl çzdkj nks 

fudVorhZ o’kksZa esa dfM+;k LFkkfir gks tkrh gSaA bu dfM+;ksa ls ,d Jà[kyk cu tkrh gS 

ftlls lHkh o’kksZa ds ifjorZu ,d fuf”pr  o’kZ ls Jà[kyk gks tk;sA bl çdkj ls 

Jà[kfyr lwpdkad dgrs gSaA bls Kkr djus dk fuEu 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 jgrk gS vkSj vkxss ds o’kksZa dh rqyuk blh 

vk/kkj o’kZ ls dh tkrh gS tcfd J`a[kyk vk/kkj esa vk/kkj çfr o’kZ cnyrk jgrk 

gS vkSj çR;sd o’kZ dh rqyuk fiNys o’kZ ls djrs gSaA 

¼ii½ fLFkj vk/kkj lwpdkadksa dh lgk;rk ls nh?kZdkyhu ço`fÙk dk irk pyrk gS 

tcfd J`a[kyk vk/kkj lwpdkad o’kZ çfro’kZ ds ifjorZuksa dks çdV djrs gSaA  

¼iii½ fLFkj vk/kkj lwpdkad esa “kkfey oLrqvksa esa ifjorZu ugha fd;s tk ldrs] tcfd 

Jà[kyk lwpdkad esa çfro’kZ oLrq ;k in esa ifjorZu fd;s tk ldrs gSaA  

¼iv½ fLFkj vk/kkj lwpdkad dh jpuk eqY;kuqikrksa ds vk/kkj ij dh tkrh gS ijUrq 

Jà[kyk vk/kkj lwpdkadksa ds fuekZ.k esa Jà[kyk vk/kkj lwpdkadksa ds fuekZ.k esa 

Jà[kyk ewY;kuqikrksa dk mi;ksx fd;k tkrk gSA  

mnkgj.k&4fuEu rkfydk ls lu~ 1998 ls 2002 rd ds rhu oLrqvksa ds vkSlr Fkksd 
ewY; fn;s Xk;s gSaA Jà[kyk vk/kkj jhfr ls lwpdkadksa dh jpuk dhft,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 ifjorZu nks çdkj ds gksrs gS :- 

¼i½ fLFkj vk/kkj ls J`[kayk vk/kkj esa 

¼ii½ J`[kayk vk/kkj ls fLFkj vk/kkj esa  

26-8-1 fLFkj vk/kkj ls J`[kayk vk/kkj esa ifjorZu %& fLFkj vk/kkj dks J`[kayk vk/kkj esa 

cnyus dh fuEu fof/k gS & 

¼d½ çFke o’kZ ds J`[kayk vk/kkj lwpdkavks dks 100 ekuk tkrk gSA 

¼[k½ vkXkeh o’kksZ ds fy;s fuEu lw= dk ç;ksx fd;k tkrk gS A 

    pkyw o’kZ dk J`[kayk lwpdkad = 

mnkgj.k&5%& fuEufyf[kr fLFkj vk/kkj lwpdkadks dks J`[kayk vk/kkj lwpdkadks esa 

ifjofrZr djsaA  

Year 1995 1996 1997 1998 1999 2000 

IndeX 188 196 204 190 196 200 

 

×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  

bldh fof/k fuEu gS %&  

1- blesa çFke o’kZ dk fLFkj vk/kkj lwpdkad ugh ekuk tkrk gS tks ml o’kZ dk J[̀kayk 

vk/kkj lwpdkad gS] ijarq ;fn çFke o’kZ dks fLFkj vk/kkj ekuuk gS rks çFke o’kZ dk 

lwpdkad 100 ekuk tk;sXkA vXys o’kksZ esa vXz lw= ç;ksx fd;k tk;sXkA 

pkyw o’kZ dk fLFkj vk/kkj = 

mnkgj.k %&6- fuEufyf[kr J`[kayk vk/kkj lwpdkadks dks fLFkj vk/kkj lwpdkadks esa 

ifjorZu dhft;saA  

Year 1995 1996 1997 1998 1999 2000 

Index 92 102 104 98 103 101 

gy %& 

uksV%& bl mnkgj.k esa dksbZ vk/kkj o’kZ ugh gSA ;fn 1995 dks vk/kkj o’kZ ekuk gks rks 

mldk fLFkj lwpdkad 100 ekuk tkrk gS] 92 ughaA  

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 ifjorZu vk/kkj ifjorZu ls fHkUu gksrk gSA vk/kkj o’kZ ifjorZu dk vk'; gS 

,d lwpdkad ds fn;s gq;s ¼iqjkus½ vk/kkj o’kZ dks cnydj mlds LFkku ij fdlh u;s 

vk/kkj o’kZ ij vk/kkfjr djds ,d ubZ lwpdkad J`[kayk dh iquZjpuk djukA blds 

iquZfuekZ.k ds nks dkj.k gksrs gSA  

1- tc vk/kkj o’kZ cgqr iqjkuk gks X;k gks vkSj pkyw o’kZ ls dkQh nwj gks X;k gks rks 

vFkkZr~ rqyuk dh n`f’V ls fujFkZd gSA 

2- tc nks ;k vf/kd ,sls funsZ’kakd dh rqyuk dh tkuh gks] ftudk vk/kkj o’kZ 

vyx vyx gks rks rqyuk djus ls iwoZ vk/kkj o’kksZ dks lekuk djuk vko';d 

gks tkrk gSA 

vk/kkj o’kZ ifjorZu dh nks jhfr;k¡ gSA  

26-9-1  çR;{k ;k iquZfuekZ.k jhfr & bl jhfr esa u;s vk/kkj o’kZ ds ewY;ksa dks 100 

ekudj u;s fljs ls lHkh pkyw o’kkZs ds fy;s ewY; vuqikrksa dh X.kuk dh tkrh gS vkSj 

bu ewY; vuqikrksa dk ek/; fudkydj u;s lwpdkad Kkr fd;s tkrs gSA  

26-9-2 vçR;{k vFkok ijks{k ;k laf{kIr jhfr & bl jhfr ds vuqlkj u;s vk/kkj o’kZ ds 

iqjkus lwpdkad dks 100 ekudj 'ks’k lHkh o’kksZ ds iqjkus lwpdkdksa dks cny fy;k tkrk 

gS vkSj blds fy;s fuEu lw= dk ç;ksx fd;k tkrk gS &  

u;s  vk/kkj ij lwpdkad =  

uksV%& /;ku jgs fd nwljh jhfr dkQh ljy ,oa lqfo/kktud gS] ysfdu lgh ifj.kke 

mlh esa çkIr gksXsa tcfd lwpdkad dh jpuk lkekU; Xq.kksÙkj ek/; ds vk/kkj ij dh X;hA  

mnkgj.k % 7- ,d oLrq ds Fkksd ewY; lwpdkad 2001 ds vk/kkj ij fuEu gS &  

o’kZ 2001 2002 2003 2004 2005 2006 2007 

lwpdkad 100 120 190 200 206 230 300 

 

vk/kkj o’kZ 2004 dks ekudj u;s lwpdkad Kkr dhft;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) 

lwpdkad fofHkUu oLrqvksa ds ewY;kuqikrksa dk ek/; gSA lwpdkad jpuk esa fdl ek/; dk 

ç;ksx fd;k tk; r; djuk t:jh gksrk gSA lS)kfrad :i ls rks lwpdakd jpuk  esa 

fdlh Hkh ek/; dk ç;ksx dj ldrs gSA iajrq O;ogkj esa ek/;dk] lekUrj ek/; ;k 

Xq.kksÙkj ek/; essa ls fdlh ,d gh dk ç;ksx djuk pkfg,A  

26-10-1 ek/;dk &  

¼d½ ljy ek/; gS

¼[k½ pje ewY;ksa ls çHkkfor ugh gksrk  

¼X½ dHkh& dHkh vokLrfod o vfuf”pr  gksrh gSA 

¼/k½ ;g  dsoy fujis{k ifjorZu dk gh ek/; gS lkis{k dk ughA  

¼M½ vr% lwpdkadks es bldk ç;ksx mi;qDr ugh 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
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26.10.2 lekUrj ek/;%&  

¼d½ vR;Ur ljy o cqf)XE; gSA  

¼[k½ vfr lhekar inks ls çHkkfor gksrk gSA  

¼X½ fujis{k eki ds fy;s mi;qDr gSA 

¼/k½ mRØkE; ugha gksrk  

¼M½ vr% bldk ç;ksx Hkh mfpr ugh gS ijarq ljy gksus ds ukrs dbZ lwpdkadks     

esa ç;qDr fd;k tkrk gSA  

26.10.3Xqk.kksÙkj ek/;%& 

¼d½ vkn'kZ o loZJs’B gSA  

¼[k½ NksVs ewY;ksa dks T;knk o cM+s ewY;ksa dks de egRo nsdj larqyu A 

¼X½ ;g lkis{k ifjorZuks ds eki ds j[krk gSA  

¼/k½ mRØkE;rk dk Xkq.k Hkh gS ijarq bldh X.kuk fØ;k tfVy gksrh gSA  

mnkgj.k 8%& lkekUrj ek/; e/;dk o Xkq.kksÙkj ek/; dk ç;ksx djrs gq;s 2008 dks 

vk/kkj o’kZ ekudj 2009 vkSj 2010 dk ewY; lwpdkad cukb;sA  

o"kZ 2006 2007 2008 

A 100 120 150 

B 40 45 60 

C 150 175 225 

D 10 12 15 

E 200 220 230 
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gy%&fofHkUu ek/;ksa }kjk lwpdkad jpuk 

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 rd ds lwpdkadks dh jpuk dk o.kZu lk/kkj.k ;k vHkkfjr oxZ dk FkkA D;ksafd buesa 

lHkh oLrqvksa dks leku egRo fn;k tkrk gSA ijarq O;kogkfjd esa gj oLrq dk vyx 

lkisf{kd egRo gSA tSls mi;ksx lwpdkad esa Xsagw] nw/k ued] phuh esa lokZf/kd egRo Xsgw 

dk gSA  

 tc fofHkUu oLrqvksa ls lEcaf/kr Hkkjksa dks /;ku esa j[kdj lwpdkad cuk;k tkrk 

gSA rks mls Hkkfjr lwpdkad dgrs gSA lwpadkd fuekZ.k esa ç;qDr Hkkj lnSo rdZiw.kZ rFkk 

rdZ'kq) gksus pkfg, ftlls fd lwpdkad v/;;u fo’k; dk lgh fp=.k dj ldsA 

Hkkjkadu dh jhfr;k¡%& Hkkj nsus dh nks jhfr;k¡ gSA   

26-11-1 çR;{k rFkk ijks{k Hkkjkadu%& çR;{k jhfr esa çR;{k Hkkj oLrqvksa dh ek=k ;k 

mlds ewY; vFkkZr~ mu ij fd;s tkus okyk O;; ds vuqikr esa çR;{k :i esa fn;s tkrs 

gSA blesa çR;sd oLrq dh ,d gh fdLe yh tkrh gSA vkSj mlds ewY;kuqikr dks Hkkj ls 

xqq.kk dj nsrs gSA  

blds foijhr ijks{k Hkkjkadu esa oLrq dks vf/kd egRo nsus ds fy;s mldh vruh gh 

T;knk fdLesa 'kkfey dh tkrh gSA mnkgj.k ds fy;s ;fn phuh dks nw/k dh vis{kk rhu 

Xkquk egRo nsuk gS rks nw/k ds eqdkcys phuh dh rhu fdLesa 'kkfey dh tk;sXkhA  
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26-11-2 fLFkj rFkk ifjorZu'khy Hkkj%& tc ,d ckj fuf”pr  fd;s X;s Hkkjksa dk gh yEcs 

le; rd ç;ksx fd;k tk; rks mls fLFkj Hkkj dgrs gSA vkSj ;fn muesa le;&le; ij 

ifjorZu dj fn;k tk;s rks mls ifjorZu'khy Hkkj dgrs gSA lwpdkadks ds fy;s 

ifjorZu'khy Hkkj mi;qDr gS D;ksafd buls oLrqvks ds lkFk egRo esa gksus okys ifjorZuks 

dks Hkh çfrfcfEcr fd;k tkrk gSA  

 mi;qDr lw= dk pquko%& vafre pquko bl dk gS fd fdl lw= ;k fdl jhfr }kjk 

lwpdkad dh jpuk dh tk;A lw= dk p;u okLro esa fdlh lwpdkad ds mn~ns'; laedks 

dh miyC/krk le; vof/k rFkk vkfFkZd lk/kuksa dh n`f’V esa j[kdj djuk pkfg;sA  

26-12 lwpdkad cukus dh fof/k;k¡ 

fofHkUu fof/k;ksa dks ,d pkVZ ds ek/;e ls Li’V fd;k tk ldrk gS% 

     lwpdkad fuekZ.k dh fof/k;k¡  

 

 

vHkkfjr  Hkkfjr 

 

ljy lewgh jhfr   ewY; vuqikrks dk ek/; Hkkfjr lewghjhfr  ewY; 

vuqikrks 

dk Hkkfjr 

ek/; 

 26-12-1 vHkkfjr lwpdkad %& blesa ewY;ksa dks dksbZ Hkkj çnku ugh fd;k tkrk vkSj ;g 

eku fy;k tkrk gS fd lHkh enksa dk Hkkj ;k lkisf{kd egRo leku gSA jpuk rduhd 

ds vk/kkj ij vHkkfjr lwpdakd fuEu nks çdkj ls rS;kj fd;s tk ldrs gSA 

a- ljy lewgh jhfr%& lcls ljy jhfr gSA vk/kkj o’kZ ds ewY;ksa ds ;ksx ,oa pkyw o’kZ 

ds ewY;ks ds ;ksx dgk tkrk gSA pkyw o’kZ ds ;ksx esa vk/kkj o’kZ ds ;ksx dk HkkX nsdj 

100 ls Xqq.kk dj nsrs gSA  
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lw=  

lhek,¡%& 

1- fofHkUu oLrqvksa ds lkisf{kd egRo ij /;ku ugh fn;k tkrkA 

2- lwpdkad ij ewY; ds foLrkj dk çHkko iM+rk gSA  

3- ewY; ftl bdkbZ ¼yhVj] ehVj vkfn½ esa fn;s X;s gSA  

4- muesa ifjorZu djds lwpdkad dk nq:i;ksx fd;k tk ldrk gSA  

b. ewY; vuqikrksa dh ek/; fof/k %& bl fof/k esa lcls igys çR;sd oLrq ds ewY; 

vuqikr fudkys tkrs gSA blds fy;s çR;sd oLrq ds pkyw o’kZ ds ewY; esa vk/kkj o’kZ ds 

ewY; dk HkkX nsdj 100 dk Xqq.kk 
��

��

������fd;k tkrk gSA ewY;kuqikrks ds ;ksxesa 

oLrqvksa dh la[;k dk HkkX nsdj lwpdkad Kkr dj fy;k tkrk gSA lw= & 

 

bl jhfr ds dbZ ykHk gS & 

• lwpadkd ij bldk dksbZ çHkko ugh iM+rk fd ewY; fdlh bdkbZ esa gS D;ksafd os 

lc ewY; vuqikrksa esa cny tkrs gSA 

• lwpdkad ij ewY; ds fujis{k eku dk Hkh dksbZ çHkko ugh iM+rkA D;ksafd os 

çfr'kr esa ifjoÆrr gks tkrs gSA 

lhek & ;g vHkkfjr gksus ds dkj.k fofHkUu oLrqvksa dks vdk lkisf{kd egRo çkIr ugh 

gks ikrkA 

mnkgj.k 9& fuEu laedks ls 2002 ds ewY;ksa ds vk/kkj ij 2007 ds fy;s lwpdkad Kkr 

dhft, & 

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 %& lwpdkad dh Xk.kuk 

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    

ljy lewgh jhfr }kjk lwpdkad 2007 or P01 

 

ewY;kuqikr jhfr }kjk lwpdkad 2007 or P01 

 

26-12-2 Hkkfjr lwpdkad (Weighted IndeX) & 

 blls vk'k; ,sls lwpdkadks ls gS ftudh X.kuk esa fofHkUu oLrqvksa dks mudk 

rqyukRed ;k lkisf{kd egRo çnku fd;k tkrk gSA blfy;s budh vf/kd rdZiw.kZ ukik 

tkrk gSA;s nks çdkj ds gksrs gS %& 

A. Hkkfjr lewgh jhfr & bl lwpdkad esa 'kkfey lHkh oLrqvksa dks Hkkj vkoafVr fd;s 

tkrs gSA blds fuek.kZ dh vusd jhfr;ka gS %& 

1- ykLis;j jhfr (Laspeyre's Method) %& bl jhfr esa vk/kkj o’kZ dh ek=k (q0) 

}kjk Hkkj çnku fd;s tkrs 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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¼tgk¡ P1= pkyw o’kZ ewY;] q0¾ vk/kkj o’kZ dk ek=k] q0 ¾ vk/kkj o’kZ ds ewY;½ 

fuek.kZ fof/k %& 

1. bl jhfr dk çfriknu yksLis;j }kjk 1871 esa fd;k X;k FkkA 
2. bl jhfr esa vk/kkj o’kZ dh ek=kvksa dks Hkkj ekuk X;k gSA 
3. pkyw o’kZ ds ewY; vkSj vk/kkj o’kZ ds Hkkj dk Xqq.kk djds mudk ;ksx fudky ysrs 

gSA  

4. vk/kkj o’kZ ds ewY; o vk/kkj o’kZ ds Hkkjksa ds Xq.kuQy dk ;ksx fudkyrs gSA 

 

5. vUr esa dks  ls foHkkftr djds HkkXQy dks 100 ls Xqq.kk 

dj nsrs gSA 
bl jhfr eas ;g eku fy;k X;k gS fdl vk/kkj o’kZ esa oLrqvksa dh tks ek=k Fkh] 

ogh pkyw o’kZ esa jgh gksXhA 

2- ik'ks jhfr (Paasches's Method):- teZu ds lkf[;ad ik'ks us viuh jhfr 

dk çfriknu 1874 esa fd;kA bUgksaus pkyw o’kZ dh ek=k dks Hkkj ekuk (q1). 

 

ykLis;j vkSj ik'ks ds lw=ksa dh rqyuk ds lanHkZ es ;g egÙoiw.kZ gS fd Hkkj esa fHkUurk ds 
dkj.k leku vkadM+ks ds vk/kj ij Hkh nksuks lw=ksa ls mÙkj esa fHkUurk vkrh gSA 
ewY; funsZ'kkad esa fQ'kj ds vkn'kZ lwpdkad dk LFkku gSA ;g lwpdkad fQ'kj us 134 
fofHkUu lw=ks ds Xgu v/;;u ds Ik'pkr fodflr fd;k FkkA ;g Hkkfjr lwpdkad dk gh 
:i gSA bl lw= esa ifjorZu Hkkjksa dk ç;ksx fd;k tkrk gSA  

 3- fQ'kj vkn'kZ dk lwpdkad (Fisher Ideal IndeX Number): ;g lwpdkad 
ykLis;j rFkk ik'ks lwpdkadks dk Xq.kksÙkj ek/; gSA fQ'kj lwpdkad esa ;s nksuks vfHkufr 
larqfyr gks tkrh 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 nksuks dh gh ek=k o ewY; dk ç;ksx djrk gSA 
2- ;g le; mRØkE;rk ijh{k.k o rRo mRØkE;rk ijh{k.k nksuks dks gh larq’V 

djrk gSA  
3-  ;g fLFkj o ifjorZu'khy Hkkjksa nksuks ij vk/kkfjr gSA 

mnkgj.k 10%& fuEu ls o’kZ 2005 dks vk/kkj ekudj 2006 ds fy;s ykLis;j] ik'ks o 
fQ'kj lwpdkad Kkr dhft,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%& lwpdkadks dh Xk.kuk 

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 lwpdkad - 

ik'ks lwpdkad - 

fQ'kj lwpdkad -  

 

 

4- ek'kZy ,toFkZ jhfr%& bl jhfr esa vk/kkj o’kZ vkSj pkyw o’kZ nksuks dh ek=kvksa ds 

vkSlr dk Hkkj fn;k tkrk gS] vFkkZr~ 

 

5- Mksjfo'k ,oa ckmys jhfr%& ;g jhfr ykLis;j rFkk ik'ks dh jhfr dk feJ.k gS 

vkSj ;g bu nksuks lwpdkadks dk lekUrj ek/; gksrk gSA  

 

6- dSyh jhfr%& bl lw= es vko';drkuqlkj vk/kkj o’kZ ;k pkyw o’kZ fdlh dks Hkh 

çekf.kr ekudj mldh ek=k ;k nksuks dh ek=k ds vkSlr Hkkj fn;s tkrs gSA 

blfy;s lw= es  ds lkFk o ;k 1 dk ç;ksx ugh fd;k tkrkA    

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
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= =
∑ ∑

∑ ∑

01P 120 x124 148= =

o 1 1
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o 1 0
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∑

∑
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0 0 0 1
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B. ewY;kuqikrks dh Hkkfjr ek/; jhfr%& bl jhfr esa lwpdkad cukus ds fy;s loZçFke 

çR;sd oLrq dk vk/kkj o’kZ ds ewY; ds vk/kkj ij pkyw o’kZ ds fy;s ewY; vuqikr 

fudky ysrs gSA ftlds fy;s  lw= dk ç;ksx djrs gSA  

;fn ç'u esa Hkkj Li’V :i ls fn;k gks rks mldk ç;ksx djrs gS ysfdu ;fn vk/kkj o’kZ 

dh ek=k (q0) nh gks rks çR;sd oLrq dh vk/kkj o’kZ dk ek=k vkSj ewY; (P0) dk Xqq.kk 

(P0q0) djds ewY; Hkkj Kkr djrs gSA Hkkj (w) dk ewY; vuqikr (PR) esa Xqq.kk djds 

vkSj mudk ;ksx (P0) yXkdj fudkyrs gS vkSj bleas Hkkj ds ;ksx dk 

HkkX fn;k tkrk gSA  

lw= & 

ewY; Hkkj dks w ds LFkku ij v ls Hkh n'kkZ;k tk ldrk gSA  

 

mnkgj.k 11%& ,d vkSlr deZpkjh oxZ ds ifjokj ds ctV ds lewg lwpdkad vkSj lewg 

Hkkj gSA fn;s gq;s Hkkjks dks çnku djrs gq;s lwpdkadks dh jpuk dhft;sA  

Ø-l- Lewg lwpdkad Hkkj 

1 Hkkstu 350 50 

2 bZ/ku 240 10 

3 oL= 230 10 

4 fdjk;k 160 14 

5 fofo/k 180 16 

 gy%& 

1

01

0

P q

P x100

P q

=
∑

∑

1

0

P x 100

P

 
 
 

WPR∑ W∑

∑
∑

WPR
Weighted Index No. = 
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- 

 

26- 13 

ewY; 

lwpdkad %& 

Åij fn;s Xk;s lHkh lwpdkad dher lwpdkad rFkk ek=k lwpdkad dks of.kZr djrs gSA 

ewY; dher rFkk ek=k dk Xq.kuQy gksrk gSA vFkkZr~ ewY; = dher X ek=k ¼v = pXq½ 

ewY; lwpdkad Kkr djus ds fy;s pkyw o’kksZ ds ewY;ksa ds ;ksx dks vk/kkj o’kZ 

ds ewY;ksa ds ;ksx  ls foHkkftr djds mls 100 ls Xqq.kk dj fn;k tkrk gS vr% 

lw=kuqlkj & Value IndeX No. or V = 

or     V =  

budk ç;ksx de gksrk gS A  

26-14 lw=ks dh mi;qDrk ds ekin.M 

,d mi;qDr lw= ds pquko dh dlkSVh gsrq dqN ekin.M ;k ijh{k.k lq{kk;s X;s gS] tks 

fd fuEuor~ gSA  

26-14-2 bdkbZ ekin.M%& bl ekin.M ds vuqlkj ewY; vkSj ek=k,¡ fdlh Hkh bdkbZ esa 

O;Dr dh tk ldrh gS] ljy lewgks lwpdkad dks NksMdj 'ks’k lHkh lw= bl 

ekin.M dks lUrq’V djrs gSA  

26-14-3 le; mRØkE;rk ijh{k.k (Time Reversal test)%& bl ijh{k.k ls ;g Li’V 

gS fd vk/kkj o’kZ ds vk/kkj ij pkyw o’kZ dk lwpdkad fudkyk tk; 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 

Hkkstu 350 50 17500 

bZ/ku 240 10 2400 

oL= 230 10 2300 

fdjk;k 160 14 2240 

fofo/k 180 16 2880 

  
  W 100=∑ WPR 27, 320=∑
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pkyw o’kZ ds vk/kkj ij vk/kkj o’kZ dk lwpdkad Kkr fd;k tk, rks nksuks ,d 

nwljs ds O;qRØe gksus pkfg, vFkkZr~ nksuks dk Xq.kuQy 1 gksuk pkfg,A  

 

mnkgj.k ds fy;s ;fn 1990 ds vk/kkj ij 200 ds ewY; 4 Xqus gks tk;s rks ;fn 

2000 dks vk/kkj ekudj 1990 dk lwpdkad cuk;k tk; rks og ,d pkSFkkbZ gksuk pkfg;s 

ftlls gks ldsA  

fQ'kj dk lw= bl ijh{k.k dk iwjk djrk gS] D;ksafd  

 

 

26-14-4 rRo mRØkE;rk ijh{k.k (Factor Reversal Test)%& ;g ijh{k.k ;g Li’V 

djrk gS fd ewY; ds LFkku ij ewY; j[kdj lwpdkad  rS;kj fd;k tk; 

rks bldk vkSj ewY; lwpdkad dk Xq.kuQy pkyw o’kZ ds dqy ewY; 

vkSj vk/kkj o’kZ ds dqy ewY; ds vuqikr ds cjkcj gksuk 

pkfg,A vFkkZr~ 

26-14-4 pØh; ijh{k.k (Circular Test)%& ;g ijh{k.k le; mRØkE;rk ijh{k.k dk 

gh foLrkj gS blds vuqlkj ;fn 2009 dk lwpdkad 1999 ds vk/kkj ij cuk;k 

01 01 10
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tk;s vkSj 1999 dk lwpdkad 1989 ds vk/kkj ij cuk;k tk;s rks 1989 ds 

vk/kkj ij çR;{k :i ls fudkyk X;k 2009 dk lwpdkad vlaXr ugh gksuk 

pkfg,A blesa lwpdkad pØ ds :I es rS;kj fd;s tkrs gSA vkSj mu lc dk 

Xq.kuQy 1 gksuk pkfg,A  

vr% lw=kuqlkj  

mnkgj.k 12%& fuEufyf[kr vkadM+ks ls fQ'kj dk vkn'kZ lwpdkad dh X.kuk dhft;saA 

le; mRØkE;rk vkSj rRo mRØkE;rk ijh{k.kksa dh tk¡p Hkh dhft,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:-  

ijh{kk.k ds vuqlkj gksuk 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
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P x x
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∑ ∑

0 1 1 1

01

0 0 1 0

P q P q
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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 izdkj ;g lw= rÙo mRØkE;rk ijh{k.k ij lgh fl) gksrk gSA

26-15 f'kjkscU/ku ;k la;kstu (Splicing) 

f'kjkscU/ku dk vFkZ nks lwpdkadks ekykvksa ds f'kjks dks ck/kus ls gS vFkkZr~ f'kjks 

cU/ku dk vFkZ nks ;k vf/kd vf/kO;kIr lwpdkadks (overlapping IndeX numbers) 

dh ekykvksa dks fdlh ,d lkekU; vk/kkj ij ,d lwpdkad ekyk esa ifjofrZr djus ls 

gSA ,slk çk;% rHkh fd;k tkrk gSA tc iqjkus vk/kkj o’kZ dks lekIr dj u;k vk/kkj o’kZ 

ekudj u;h lwpdkad J`[kayk çkjEHk dh X;h gSA ,slh fLFkfr esa iqjkuh lwpdkad J`[kayk 

dks blds lkFk tksM+us ds fy;s f'kjkscU/ku djuk gksrk gSA  

blds nks Lo:i gksrs gS%&  

1- vXkzXkeh f'kjkscU/ku %& ;g u;s vk/kkj ij vk/kkfjr gksrk gSA  

vXzXkeh f'kjkscfU/kr lwpdkad 

¾ X  

Forward spliced IndeX no 

=  

2- i`’BXkeh f'kjkscfU/kr lwpdkad %& blesa u;h lwpdkad J`[kayk dks T;ksa dk R;ksa j[kk 

tkrk gS ysfdu iqjkuh lwpdkad J`[kyk dks ifjofrZr djds u;h J`[kayk ds lkFk 

tksM+k tkrk gSA bl ifjorZu ds fy;s fuEu lw= dk ç;ksx fd;k tkrk gSA  

f'kjkscfU/kr lwpdkad  

¾  X 100 

26-16 miHkksDrk ewY; lwpdkad ;k fuokZg ykxr lwpdkad   

;g lwpdkad fdlh LFkku fo'ks’k ij oxZ fo'ks’k ds O;fDr ds fuokZg O;; esa gksus okys 

ifjorZuks dh n'kk vkSj ek=k dks çdV djrs 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; lwpdkad dsoy lkekU; ewY; Lrj esa 

gksus okys fopkjks dh eki djrs gSA vkSj yksXks ds thou fuokZg ij fofo/k oLrqvks ds 

ewY;ksa es gksus okyh o`f) ;k deh ds çHkko dk v/;;u djus ds fy;s i`Fkd lwpdkadks 

dk fuekZ.k djuk t:jh gksrk gSA  

miHkksDrk ewY; lwpdkaad ;g crkrk gS fd ,d fof'k’V oxZ dk miHkksDrk dks 

oLrqvks vkSj lsokvksa ds ,d lewg ds fy;s vk/kkj o’kZ dh rqyuk esa le; ds fdlh vU; 

fcanq ij D;k HkqXrku djuk gksXkkA  

ekU;rk,¡ %&  

1- leku vko';drk,¡ 

2- leku oLrq,¡ rFkk leku Hkkj 

3- iw.kZ çfrfuf/kRo 

4- vkSlr :i ls lR; 

5- leku ewY;  

26-16-2 miHkksDrk ewY; lwpdkad dh jpuk esa dfBukb;k¡%& 

1- yksXks ds thou Lrj esa varj ds dkj.k lHkh oXkZs o LFkkuksa ds fy;s loZekU; 

fuokg O;; lwpdkda rS;kj ugh fd;k tk ldrk A  

2- fdlh Hkh oxZ fo'ks’k ds lHkh miHkksDrk ,d gh le; ;k fofHkUu vof/k;ksa esa 

oLrqvks ij ,d leku vuqikr esa O;; ugh djrs gSA  

3- miHkksX dh oLrqvks esa varj 

4- QqVdj ewY;ksa esa varj 

26-16-3 fuokZg O;; lwpdkad dh mi;ksfXrk%& 

1- eqnzk dh Ø; 'kfDr dk irk yXkuk =  

2- okLrfod etnwjh Kkr djuk  

3- eagXkbZ HkÙkk o U;wure etnwjh dk fu/kkZj.k%&ljdkj o O;kikj X`gks }kjk 

deZpkfj;ksa dk egXkbZ HkÙkk o U;wure etnwjh dk fu/kkZj.k fuokZg O;; lwpdkad 

ds vk/kkj ij fd;k tkrk gSA  

1
fuokgZ O;; lpw dkda
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4- uhfr fu/kkZj.k esa lgk;d%&ljdkjh Lrj ij bu lwpdkad dk etnwjh uhfr] ewY; 

uhfr fdjk;k fu;U=.k] djkjksi.k] lkoZtfud forj.k ç.kkyh vkfn ekeyks esa 

vR;f/kd mi;ksx djrs gSA  

26-16-4 miHkksDrk ewY; vFkok fuokZg ykxr lwpdkad dh jpuk%& blds fuEu pj.k gS 

1- oxZ dk fu/kkZj.k%& ;g r; djuk t:jh gksrk gS fd ;g lwpdkad lekt ds 

fdl oxZ ds fy;s rS;kj fd;k tk jgk gSA bues vU; ifjfLFkfr;ksa tSls miHkksDrk 

dh vknr] LFkku vkfn dks Hkh /;ku esa j[kk tkrk gSA  

2- ikfjokfjd ctV vuqla/kku%& ;g irk yXk;k tkrk gS fd bl oxZ ds O;fDr;ks 

ds ikfjokfjd ctVksa esa lkekU; dkSu&dkSu lh oLrq,¡ 'kkfey gS vkSj mu ij 

O;; dk vkSlr vuqikr D;k gSA bues ik¡p Jsf.k;k¡ gksrh gS & 1- [kk| lkeXzh] 2- 

oL=] 3- bZ/ku] 4- edku dk fdjk;k] 5- fofo/k O;; 

3- ewY; m)j.k%& buesa QqVdj ewY; fy;s tkrs gSA vr% fo'oluh;rk ds lkFk 

,df=r djus pkfg,A ldyu ds ckn çR;sd oLrq in dk vkSlr ewY; Kkr dj 

ysuk pkfg,A  

4- Hkkjkadu%& miHkksX dh tkus okyh fofHkUu oLrqvksa dh vyx& vyx lkisf{kd 

egRo Li’V djus ds fy;s mUgs rdZlaXr jhfr }kjk Hkkfjr fd;k tkrk gSA Hkkj 

nks çdkj dk gksrk gSA ¼1½ ek=k Hkkj vkSj ¼2½ ewY; HkkjA  

26-16-5 fuokZg O;; lwpdkad jpuk dh jhfr;k¡%& 

1- lewgh O;; jhfr ;k Hkkfjr lewgh jhfr%& bl jhfr esa fuEu çfØ;k viuk;h tkrh 

gSA  

a) vk/kkj o’kZ dk dqy O;; Kkr fd;k tkrk gSA  

b) blds i'pkr~ vk/kkj o’kZ dh ek=k esa pkyw o’kZ ds ewY; dks Xqq.kk djds vkSj 

tksM+ yXkdj pkyw o’kZ dk dqy O;; Kkr fd;k tkrk gSA  

c) ;g djrs le; bdkbZ;k leku gksuh 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= okLro esa ykLis;j dk lw= gSA  

2- ikfjokfjd ctV jhfr vFkok Hkkfjr ewY;kuqikr jhfr  

1- çR;sd o’kZ dk pkyw o’kZ dk ewY;kuqikr fudkyk tkrk gSA ftlds fy;s 

lw= yXk;k tkrk gSA  

2- çR;sd ewY;kuqikr esa vk/kkj o’kZ ds ewY; Hkkj (P0q0 or w) ls Xqq.kk fd;k tkrk 

gSA vkSj bu Xq.kkvksa dk ;ksx djds Kkr fd;k tkrk gSa  

3-  esa Hkkjks ds ;ksx  dk HkkX fn;k tkrk gSA 

lw=%& miHkksDrk ewY; lwpdkad   

26-16-6 miHkksDrk ewY; lwpdkdksa es foHkze %&   

1- ftl oxZ ds fy;s ;g lwpdkad cuk;k tk jgk gS ml oxZ ds O;fDr;ksa ds 

oXhZdj.k esa foHkze gks tkrs gSA  

2- oLrqvksa ds pquko esa v'kqf) gksus dh lEHkkouk jgrh gSA 

3- oLrqvksa dh fofo/k fdLeksa ds dkj.k çfrfuf/k ewY; m)j.k ds NkVus esa Xyrh jg 

tkrh gSA  

4- v'kq) Hkkjks ds ç;ksx ls Hkkjkdau lEcU/kh foHkze mRiUu gks tkrs gSA  

5- ;s foHkze miHkksX;k oLrqvks dh Hkkj ek=k o ewY; es mrkj p<+ko ds dkj.k gksrs 

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 ekuk X;k gS fd ifjorZuks dh rqyukRed ;k lkis{k ekiu dh n`f’V ls lwpdakd 

,d egRoiw.kZ lkf[;dh; midj.k gS ysfdu O;ogkj esa bldh dqN lhek,¡ gSA ;g 

ifjlhek,¡ bl çdkj ls gSA  

1- U;kn'kZ ij vk/kkfjr%& lwpdkad dh X.kuk esa çR;sd en dks 'kkfey djuk 

vR;Ur dfBu dk;Z gSA ;fn U;kn'kZ esa 'kkfey dh XbZ ens leXz dk mfpr 

çfrfuf/kRo ugh djrh] rks lgh fLFkfr çdV ugh gks ik;sXhA  

2- vkSlr dk ladsr %& lwpdkad }kjk ifjorZu ls vkSlr dk gh ladsr feyrk gSA 

blh ds vk/kkj ij budk ifjorZu fd;k tkuk pkfg,A 

3- jpuk lEcU/kh lhek,¡%& lwpdkadks dh jpuk esa vlko/kkfu;ks dk ;k Hkze mRiUu 

gks ldrk gSA tSls vk/kkj o’kZ dk pquko] Hkkj dk fu/kkZj.k] vkSlr dk ç;ksx 

vkfnA  

4- fof'k’V mn~ns';ks dk çHkko%& fdlh ,d mn~ns'; ls cuk;k X;k lwpdkad dk 

ç;ksx nwljs mn~ns'; ds fy;s ugh gks ldrkA  

5- Xq.kkRed rF;ks ds ifjorZu dh mis{kk%& lwpdkad ds ek/;e ls la[;kRed 

ifjorZu dk ekiu ljyrk ls gks tkrk gS] ysfdu ;fn lEcfU/kr rF;ks eas 

Xkq.kkRed ifjorZu Hkh gqvk gks rks mldk lgh çdVhdj.k ugh gks ikrkA  

26-18 lkjka'k 

vkfFkZd {ks= esa fujUrj ifjofrZr gksrs jgrs gSaA bUgha ifjorZuksa dk v/;;u djus 

vkSj buds çHkkoksa dks Li’V djus ds fy, ftl lakf[;dh; rduhd dks fodflr fd;k 

X;k gS mlh rduhd dks lwpdkad vFkok funsZ’kkad dgrs gSaAçkjEHk esa lwpdkad dks dsoy 

ewY;Lrj rFkk eqnzk dh Ø;’kfDr dk eki djus gsrq ç;ksx fd;k tkrk Fkk ijUrq vkt ds 

le; esa bldk ç;ksx foLrr̀ gks X;k gSAlwpdkadks ds fodkl esa çks- tsoUl] MkW- ek’kZy] 

okY’k] ,toFkZ  fQ”kj dk uke mYys[kuh; gSA lwpdkad ,d fo’ks’k çdkj dk ek/; gS 

ftuds }kjk le;] LFkku ;k vU; fdlh fo’ks’krk ds vk/kkj ij lEcfU/kr pj ewY;ksa esa 

gksus okys lkis{k ifjorZuksa dk ekiu fd;k tkrk gSA  
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lwpdkad dks dher ;k ewY; lwpdkad] ek=k lwpdkad ]dqy ewY; lwpdkad ;k oSY;w 

lwpdkad]m)s’; fo’ks’k lwpdkad oLrqvksa dh la[;k ds vk/kkj ij  oXhZ—r fd;k tkrk gSA 

ewY; lwpdkad ,d çeki o’kZ ds vk/kkj ij çpfyr o’kZ ds ewY; Lrj dks O;Dr djrs gSaA 

vk/kkj o’kZ ¥kr djus dh nks jhfr;ka gSa&fLFkj vk/kkj jhfr ,Oka Jà[kyk vk/kkjA vk/kkj 

ifjorZu nks çdkj ds gksrs gS :- fLFkj vk/kkj ls J`[kayk vk/kkj esa ,Oka J`[kayk vk/kkj ls 

fLFkj vk/kkj esaAvk/kkj o’kZ ifjorZu vk/kkj ifjorZu ls fHkUu gksrk gSA vk/kkj o’kZ ifjorZu 

dk vk'; gS ,d lwpdkad ds fn;s gq;s ¼iqjkus½ vk/kkj o’kZ dks cnydj mlds LFkku ij 

fdlh u;s vk/kkj o’kZ ij vk/kkfjr djds ,d ubZ lwpdkad J[̀kayk dh iquZjpuk 

djukAvk/kkj o’kZ ifjorZu dh nks jhfr;k¡ gS& çR;{k ;k iquZfuekZ.k jhfr  ,Oka vçR;{k 

vFkok ijks{k ;k laf{kIr jhfrA lwpdkad jpuk esa fdl ek/; dk ç;ksx fd;k tk; r; 

djuk t:jh gksrk gSA O;ogkj esa ek/;dk] lekUrj ek/; ;k Xq.kksÙkj ek/; essa ls fdlh 

,d gh dk ç;ksx djuk pkfg,A tc fofHkUu oLrqvksa ls lEcaf/kr Hkkjksa dks /;ku esa 

j[kdj lwpdkad cuk;k tkrk gSA rks mls Hkkfjr lwpdkad dgrs gSAHkkj nsus dh nks 

jhfr;k¡ gS çR;{k rFkk ijks{k Hkkjkadu fLFkj rFkk ifjorZu'khy Hkkj Alwpdkad fuekZ.k dh 

nks fof/k;k¡ gS& vHkkfjr ,Oka HkkfjrAHkkfjr lewgh jhfr esa 'kkfey lHkh oLrqvksa dks Hkkj 

vkoafVr fd;s tkrs gSA blds fuek.kZ dh vusd jhfr;ka gS & ykLis;j jhfr ] ik'ks jhfr ] 

fQ'kj vkn'kZ dk lwpdkad]  ek'kZy ],toFkZ jhfr  ]Mksjfo'k ,oa ckmys jhfr dSyh jhfr 

,d mi;qDr lw= ds pquko dh dlkSVh gsrq dqN ekin.M ;k ijh{k.k lq{kk;s X;s gS] bdkbZ 

ekin.M] le; mRØkE;rk ijh{k.k] rRo mRØkE;rk ijh{k.k] pØh; ijh{k.kA

 f'kjkscU/ku dk vFkZ nks lwpdkadks ekykvksa ds f'kjks dks cka/kus ls gS vFkkZr~ f'kjks 

cU/ku dk vFkZ nks ;k vf/kd vf/kO;kIr lwpdkadks dh ekykvksa dks fdlh ,d lkekU; 

vk/kkj ij ,d lwpdkad ekyk esa ifjofrZr djus ls gSAmiHkksDrk ewY; lwpdkad ;k fuokZg 

ykxr lwpdkad fdlh LFkku fo'ks’k ij oxZ fo'ks’k ds O;fDr ds fuokZg O;; esa gksus okys 

ifjorZuks dh n'kk vkSj ek=k dks çdV djrs gSA  

lwpdkad ,d rqyukRed vFkok lkis{k eki gSAokLro esa ,slk dksbZ {ks= ugha gS ftlesa 

la[;kRed dks ekius ds fy, lwpdkadksa dk ç;ksx u gksrk gksArqyukRed v/;;u dks 

lEHko cukuk] Hkkoh ço`fÙk;ksa ds ladsrd ]vkfFkZd uhfr;ksa ds fuekZ.k esa lgk;d ]tfVy 

rF;ksa dks ljy cukuk]fofHkUu ewY;ksa dh voLQhfr esa lgk;d lwpdkad dh mi¸k¨fXrk d¨ 



प�रमाणा�मक 	व�धया ँ                                                                              MAEC104 

उ�तराखडं मु�त 
व�व
व�यालय����������������������������������������������������������������������������������६६५�

n'kkZrk gSA fu’d’kZ :i esa dgk tk ldrk gS fd lwpdkad çfr’kr ds :i esa O;Dr fd;k 

tkus okyk ,d fo’ks’k çdkj dk ek/; gS ftlds vk/kkj ij fofHkUu le;ksa] LFkkuksa ;k 

vU; lead lewgksa esa gksus okys lkisf{kd ifjorZuksa dh lkekU; ç—fr dks ekik tkrk gSA 

26-19 'kCnkoyh 

1- fLFkj vk/kkj jhfr & tc vk/kkj ewY; fLFkj jgrs gSA 

2- cgqo’khZ; ek/; vk/kkj & dqN o’kkZs ds ek/; dks vk/kkj eku ysrs gSA  

3- py vk/kkj jhfr  & pkyw o’kZ ds fy;s fiNyk o’kZ vk/kkj o’kZ eku 

ysrs gS 

4- f'kjkscU/ku  & nks ;k vf/kd lwpdkad ekykvks dks fdlh ,d 

lwpdkad ekyk esa ifjofrZr djus ls gSA  

26-20 y/kq mÙkjh; ç'u 

1- fQ'kj ds vkn'kZ lwpdkad ds fu/kkZj.k esa lkekU;rk fdrus [kkus gksrs gSA  

2- ik'ks dk lwpdkad vk/kkfjr gSA  

¼1½ vk/kkj o’kZ dh ek=k ij   ¼2½ pkyw o’kZ dh ek=k ij  

¼3½ nksuks ds vkSlr ij       ¼4½ bues ls dksbZ ughA 

3- ,d v/;;u lwpdkad og gS tks larq’V djrk gSA  

¼1½ bdkbZ ijh{k.k    ¼2½ le; mRØkE;rk ijh{k.k 

¼3½ rRo mRØkE;rk ijh{k.k   ¼4½ pØh; ijh{k.k 

4- fuEu esa ls vkn'kZ lwpdkad gS 

¼1½ ik'ks dk lw=   ¼2½ fQ'kj dk lw= 

¼3½ ykLis;j dk lw=   ¼4½ ok'k dk lw=  

5- lwpdkadks dh jpuk ds fy;s lokZsÙke ek/; gSA  

¼1½ e/;d     ¼2½ ekf/;dk 

¼3½ cgqyd     ¼4½ Xq.kksÙkj ek/; 

6- lwpdkad gksrs gS vkfFkZd  

¼1½ ysDVksehVj    ¼2½ LikbjkehVj 

¼3½ cSjks ehVj    ¼4½ dSyksjhehVj 

mÙkj%& ¼1½ 1] ¼2½ 2] ¼3½ 3] ¼4½ 2] ¼5½ 4] ¼6½ 3 
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26-21 LknaHkZ lfgRk XkzUFk

1- Mk0 ,l lpnsok %& ifjek.kkRed fof/k;k¡ ]y{eh ukjk;.k vXzoky] vkXjk 

2- Mk0 ds0 ,y0 XqIrk ,oa Mk0 gfjvkse XqIrk%& ifjek.kkRed rduhdsa ]uo;qx 

lkfgR; Hkou] vkXjkA 

3- Mk0 ds0 ,y0 XqIrk] jfo dkUr%& vFkZ'kkL= dh vk/kkjHkwr ifjek.kkRed fof/k;k¡ 

]uouhr ifCyds'kUl] vkXjk 

4- ,l0ih0 flag%& lkf[;dh% fl)kUr ,oa O;ogkj] ,l0 pUn ifCyds'kUl ubZ 

fnYyhA  

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- lwpdkad D;k gS\ bldk fuekZ.k dSls fd;k tkrk gS\ fQ'kj dk lw= vkn'kZ lwpdkad 

D;ks dgykrk gS\ 

2- lwpdkad dh ifjHkk’kk nhft;s\ lwpdkad cukus dh fLFkj vk/kkj fof/k o J`[kayk 

vk/kkj fof/k esa varj Li’V dhft;s o muds rqyukRed Xq.kks dk o.kZu dhft;sA  

3- o’kZ 2004 dks vk/kkj ekudj u;s lwpdakd Kkr dhft;sA  

o"kZ 2001 2002 2003 2004 2005 2006 

lwpdkad 100 108 120 150 210 225 
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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  

çLrqr bdkbZ esa çfrp;u  jhfr ,oa dky Js.kh fo'ys"k.k ij çdk'k Mkyk Xk;k gSA 

vk/kqfud ,oa O;kolf;d {ks=ks esa le; ds lkFk&lkFk fujUrj jhfr ls vusd izdkj ds 

ifjorZu n`f"VXkspj gksrs gSA dky dh Xkfr ds lkFk ewY;ksa es gksus okys fofHkUUk nh?kZdky 

,oa vYidkyhu mPPkopuksa dk fof/kor~ fo'ys"k.k fdlku] miHkksDrk] O;kikjh] iz'kkld 

vkfn lHkh oXkksZ ds O;fDr; ä ds fy;s vko';d vkSj mi;ksxh gksrk gSA  

lkf[;dh; vuqlaU/kku esa laed ewy vk/kkj gS vkSj budk ladyu ßlaXk.kukÞ ;k 

ßçfrp;uÞ jhfr }kjk fd;k tk ldrk gSA vkt ds le; esa ;g jhfr vR;f/kd yksdfç; 

vkSj çpfyr gks Xk;h gS D;ksafd nSfud thou ds vf/kdka'k fu.kZ; lEiw.kZ lexz ¼{ks=½ dh 

dqN çfrfuf/k bdkb;ksa ds Xkgu v/;;u ij vk/kkfjr gksrs gSA ;fn çfrn'kZ dh bdkb;ksa 

dk p;u nSo vk/kkj ij vkSj oSKkfud <aXk ls fd;k tk; rks mlds fu"d"kZ vkSj 

fo'ks"krk,¡ yXkHkXk ogh gksrs gS tks lexz esa fo|eku gksrh gSaA  

vr% lkFkZdrk ijh{k.k esa ;g fl}kUr ,d egRoiw.kZ midj.k cu Xk;k gSA ;g 

dgk tk ldrk gS fd izfrp;u fl}kUr ,d lexz o mlls pqus Xk;s izfrn'kksZ ds e/; 

ik;s tkus okys lEcU/kkas dk oSKkfud v/;;u gSA  

27-2 mn~sn';%& izLrqr bdkbZ dk v/;;u djds ge ;g tku ldsxsa%& 

1- dky Js.kh fo'ys"k.k fdls dgrs gSA  

2- dky Js.kh ds la?kVd D;k gS vkSj fofHkUUk mPPkkopuks dks ekius dh fofHkUUk 

jhfr;k¡ D;k gSA  

3- LkeXz ,oa izfrn'kZ esa D;k varj gSA  

4- izfrn'kZ ds D;k mn~s'; gS ,oa bldk egRo gSA  

5- izfrp;u fl}kUr D;k gSA  

6- izzfrfp;u dh fofHkUUk jhfr;k¡ D;k gSA  

27-3 dky Js.kh fo'ys"k.k 

,MoMZ&Ms ysfol ds vuqlkj] ÞvFkZ'kkL=h ds fy, ;g tkuus ds iz;klksa es fd vkÆFkd 

O;oLFkk dSls dk;Z djrk gS] dky Js.kh dk v//;u lEHkou] lwpuk dk lcls egRoiw.kZ 

lzksr gSSAÞdky dh Xfr ds lkFk ewY;ksa esa gksus okyk nh?kZdkyhu ,oa vYidkyhu mPpkouksa 
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dk fo'ys"k.k fdlku miHkksDrk] O;kikjh] ç'kkld vkfn lHkh oXks± ds O;fDr;ksa ds fy;s 

vko';d vkSj mi;ksxh gksrk gSA 

27-3-1 vFkZ %&dky Js.kh dk vk'k; ,slh Js.kh ;k leadekyk ls gS] ftlesa ^dky* vFkkZr~ 

^le;* ds vk/kkj ij laed çLrqr fd; tkrs gSA 

cuZj g'kZ ds vuqlkj] le; ds Øfed fcUnqvksa ds rRlaoknh mlh pj ds ewY;ksa dk 

O;ofLFkr vuqØe gh dky Js.kh dgykrk gSA ;k yqu pkÅ ds vuqlkj ,d dky Js.kh 

dks fofHkUu le; vof/k;ksa esa fdlh vkÆFkd pj ;k pjksa ds feJ.k ls lEcfU/kr la[;kvksa 

ds ladyu ds :i esa ifjHkkf"kr fd;k tk ldrk gSA 

rduhdh n`f"V ls dky Js.kh fo'ys"k.k esa le; LorU=rk pj ewY; ,oa lead vkfJr pj 

ewY; gksrs gSA ;g laed le; ds lkFk&lkFk gksus okys ifjorZuksa dks Li"V djrs gSA  

mngkj.k %& 

Hkkjr esa tul[a;k & 

o"kZ tula[;k ¼djksM+½ 

1957 36-20 

1961 43-90 

1971 54-00 

1981 68-40 

fu"d"kZ :i eas ;g dgk tk ldrk gS fd dky Js.kh dk vk'k; le; Øe esa 

lkaf[;dh; laedks dh O;oLFkk ls gSA ;g Js.kh le; ifjorZu ds lkFk gh rF; fo'ks"k ds 

laedksa eas gksus okys ifjorZuksa dks Li"V djrh gSA dky Js.kh esa gksus okys nh?kZdkyhu ,oa 

vYidkyhu mPpkopuksa dk v/;;u u flQZ O;kikjh oju~ vFkZ'kkL=h ds fy, Hkh cM+k 

egRo j[krk gSA Hkwrdky ds ifjorZu ds fo'ys"k.k djds os fiNys vuqHko ds vk/kkj ij 

Hkfo"; dh uhfr;k¡ fu/kkZfjr dj ldrs gSA vkSj viuh fØ;kvkas ij fu;a=.k djds Hkfo"; 

ds tksf[keksa ls vius O;kikj dh lqj{kk dj ldrs gSA vr% ;g dg ldrs gS fd fofHkUu 

oxZ pkgs oks vFkZ'kkL=h gks ;k miHkksDrk] ;kstukdkj] fdlku] jktuhfrd vkfn lHkh ds 

fy;s dky Js.kh eas ls okys ifjorZuksa dk fo'ys"k.k fo'ks"k :i ls mi;ksxh gksrk gSA ,d 
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foosdiw.kZ fo'ys"k.k rFkk ladsrdks dk oSKkfud foospu dky Js.kh dh egÙkk esa o`f) 

djrk gSA 

27-4 dky Js.kh ds vaXk ;k la?kVd 

vusd izdkj ds ?kVd ;k ifjorZu dky Js.kh ij viuk çHkko Mkyrs gSA bu 

ifjorZuksa dks dqN oXks± esa ck¡V ldrs gS vkSj oxZ gh dky Js.kh ds la?kVd dgs tkrs gSA 

ewy laedksa dks ^�*ls n'kkZ;k tkrk gSS] blds pkj la?kVd gSA 

(i) nh?kZdkyhu ço`fÙk (T) 

(ii) ekSleh fopj.k (S) 

(iii) pØh; mPpkj.k (C) 

(iv) vfu;fer mPpkopu (I) 

dky Js.kh ds vaXk ;k la?kVd 

ewy Js.kh ds vaXk ;k la?kVd 

 

nh?kZdkyhu ço`fÙk ;k miufr (T)            vYidkyhu mPpkopu (O - T) 

 

fu;fer vYidkyhu                vfu;fer ;k nSo  

mPppkj.k (S+C) mPpkopu(T) 

 

vkrZo fooj.k ;k    pØh; mPpkopu (C) 

ekSleh ifjorZu (S) 

vusd izdkj ds ?kVd ;k ifjorZu dky Js.kh ij viuk çHkko Mkyrs gSA bu 

ifjorZuksa dks dqN oXks± esa ck¡V ldrs gS vkSj oxZ gh dky Js.kh ds la?kVd dgs tkrs gSA 
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27-4-1 nh?kZdkyhu ço`fr ;k miufr - bls 'T' ls lEc®f/kr fd;k tkrk gSA 

tc nh?kZdky esa ifjoZru dh lkekU; fn'kk dk v/;;u gksrk gS rks ml izo`fÙk 

dks nh?kZdkyhu ço`fr dgrs gSA 

çks0 flEilu vkSj dk¶dk ds vuqlkj Þmiufr ftls nh?kZdkyhu izo`fÙk Hkh dgrs 

gS] fdlh le;kof/k es c<+us ;k ?kVus dh vk/kkjHkwr izo`fÙk gksrh gSA miufr dks /kkj.kk esa 

vIydkyhu ifjorZu 'kkfey ugh gksrs] oju~ nh?kZdkyhu esa gq;s fLFkj ifjorZu 'kkfey 

gksrs gSAÞ 

ljy 'kCnksa esa ;g dg ldrs gS fd vYidky esa le;&le; ij dbZ mrkj 

p<+ko gksrs gSS ij nh?kZdky esa bUgh mrkj&p<+ko esa ,d vUrZfoghu izo`fÙk ns[kus dks 

feyrk gSA blh izo`fÙk dks nh?kZdkyhu izo`fÙk dgrs gSA mnkgj.k ds rkSj ij ;fn ns'k eas 

ewY;ksa dh ckr djsa rks ge ik;saXs fd muesa le;&le; ij dbZ mrkj&p<+ko gq;s ijUrq 

nh?kZdky esa mudh izo`fÙk c<+us dh gh gSA 

 nh?kZdkyhu izo`fÙk dks ekius ds mís';& 

 bls izo`fÙk dks ekius ds nks izeq[k mís'; gSA 

¼1½ vU; la?kVdks dh tkudkjh & tSls  

vYidkyhu mPpkopu] ekWleh fopj.k] pØh; ifjorZu vkfnA 

¼2½ Hkfo"; dk vuqeku 

çeq[k fo'ks"krk,¡ &  

¼1½ rhu igyw & (i) o`f) ço`fÙk & ns'k esa ewY;ksa dh fLFkfr  

(ii) deh ço`fÙk & tula[;k dh e`R;q nj�

(iii) fLFkj ço`fÙk & LFkku fo'ks"k dk rkieku 

¼2½ fofHkUu le;ksa esa fofHkuu ço`fÙk & ;g Hkh eqefdu gS fd ,d nh?kZdkyhu izo`fÙk 

ds vUnj ,d le; esa ,d izo`fr ,d nwljs le; es nwljksa ço`fÙk ns[kus dks 

feysA 

¼3½ rqyukRed /kkj.kk & D;ksafd nh?kZdky ,d rqyukRed /kkj.k gS vr% ;g Js.kh 

fo'ks"k dh fo'ks"krkvksa ls izHkkfor gksrk gSA e`rdksa dh la[;k fdlh fo'ks"k 

ifjfLFkfr ds nkSjku ,d ekg ls dqN ekg esa gh nh?kZdkyhu vof/k ds vUrXZr vk 
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ldrh gS tcfd ewY;ksa ds mrkj&p<+ko dbZ lkyksa dh vof/k dks bl Js.kh esa 

yk;k tkrk gSA 

27-4-2 fu;fer vYidkyhu mPpkopu ����

dbZ ckj ns[kk X;k gS fd dqN ,slh 'kfDr;ksa dky Js.kh dks izHkkfor djrh gS] ftldh 

le;&le; ij iqujko`fÙk gksrh gSA D;ksafd ;g iqujko`fr fu;fer :i ls gksrh gSA vr% 

mUgsa fu;fer vIydkyhu mPpkopu dgk tkrk gSA bUgsa nks HkkXksa esa ckV ldrs gSA 

vkÙkZo fopj.k ;k ekSleh ifjorZu&tks ifjorZu ,d o"kZ ls de dh vof/k esa gh 

fu;ferrk vkSj yXHkX ,d:i izo`fÙk ds :i esa gksrs jgrs gS] mUgsa ekWleh ifjorZu dgrs 

gS&tsls fnu] lIrkg] ekg] Nekfg vkfnA blds eq[; dkj.k gSA����

(i) tyok;q 

(ii) jhfrfjokt] ijEijk vkSj LoHkko 

(iii) le; fo'ks"k dh ifjfLFkfr&tSls vizSy vkrs gh Ldwy dh Msªl vkSj fdrkcksa dh 

eakXksa esa mNkyA 

ekSleh ifjorZu dh fo'ks"krk,¡ %& 

(i) fu;fer ifjorZu 

(ii) nksuksa n'kkvksa esa ifjorZu&vFkkZr mrkj Hkh vkSj p<+ko HkhA 

(iii) iwokZuqeku lEHko&miHkksDrk] mRiknd foØsrk vkfn vius fu.kZ; ysrs le; 

ifjorZuksa dk fo'ks"k /;ku j[krs gS vkSj Hkfo"; iqokZuqkeku ds fy, dj ikrs gSA����

pØh; mPpkopu& ;g mpkopu Hkh fu;fer gksus okys gksrs gS fdUrq budh iqujko`fÙk 

,d o"kZ ls vf/kd dh gksrh gSA bUgsa pØh; blfy;s dgk tkrk gS D;ksafd budk Øe 

pØh; LoHkko dk gksrk gSA tSls O;okj dk pØ ftleas lkekU;r% pkj voLFkk;sa ns[kus 

dks feyrk gS&le`f) ] izfrlkj volkn] iquLRFkkuA 
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;gk¡ ifjorZu dh vof/k 3 o"kZ ls 10 o"kZ dh gks ldrh gSA blds fYk;s 'C' 'kCn dk 

iz;ksx gksrk gSA 

27-4-3 vfu;fer ;k nSo mPpkj.k  

tc vdLekr dksbZ ?kVuk ;k ifjfLFkfr ls mPpkopu gksrs gS rks mUgas vfu;fer 

mPpkopu dgk tkrk gSA tSls fdlh dkj[kkus esa vkX yXuk] ftlds dkj.k ykHk 

de gks tkuk] gM+rkykas ds dkj.k mRiknu izHkkfor gksuk vkfnA 

 fo'ks"krk,¡ %& 

(i) iwokZuqeku ugha&D;ksafd ;gk¡ tks 'kfDr;ksa fØ;k'khy gksrk gS muds ckjs eas igys ls 

tkudkjh feyuk lEHko ugh gksrkA vr% bldk iwokZuqeku Hkh laHko ugha gks 

ikrkA 

(ii) fuf”pr  çk:i u gksuk&ugha ,sls mPpkopuk dk dksbZ fuf”pr  çk:i gksrk gS 

u gh buds iqu% gksus dh fuf”pr  vof/k gksrh gSA 

(iii) vYidkfyd&,sls mPpkopu çk;% vYidkfyd gksrs gS ij budk izHkko dHkh&2 

vR;Ur Xgjs gksrs gSA 

(iv) vfu;fer ifjorZu&blds vUrXZr mu lHkh ifjorZuk dks 'kkfey fd;k tkrk gS 

tks u nh?kZdkfyd izo`fr vkSj u ekSleh ifjorZu dh Js.kh esa vkrs gSA 

27-5 dky Js.kh dk fo'ys"k.k&vk'k; ,oa ekWMy 

dky Js.kh fun'kZ&dky Js.kh ds pkj la?kVdksa dk ekiu fuEu nks ekWMyksa ij vk/kkfjr 

gSA 

27-5-1 ;ksT; ekWMYk &;g bl ekU;rk ij vk/kkfjr gS fd ewy led pkjksa la?kVd vaXks 

dk ;ksx gksrk gSA 

O = T + S + C + I 

nh?kZdkyhu mRifÙk (T) dks ewy laed esa ls ?kVkdj vYidkyhu mPpkopuksa dk 

i`FkDDdj.k fd;k tkrk gSA 

O � T � S - C = I 

vYidkyhu mPpkopuksa (O-T) eas ls ekSleh fopj.kksa (S) dks ?kVkdj pØh; o 

vfu;fer ifjorZu Kkr fd;k tk ldrk gSA 
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  O � T � S = C + I 

;fn vYidkyhu mPpkoduks (O-T) esa ls ekSleh vkSj pØh; mPpkopuksa (S+C) dks 

?kVkdj vfu;fer ifjorZu Kkr fd;k tk ldrk gSA 

O � T � (S + C) = I 

= O � T � S � C = I 

27-5-2 Xkq.kkRed ekWMy  

bl esa ewy laed pkjksa l?kaVdksa dks Xkq.kuQy gksrk gSA 

O = T X S X C X I 

vYidkyhu fopj.k dks ekius ds fy;s ] bUgsa vyx&vyx <aXk ls iz;ksx fd;k tk 

ldrk gSA 

 

 

bl ekWMy esa nh?kZdkyhu izo`fÙk dks ewy laedks dh bdkbZ ds :i esa O;Dr fd;k tkrk 

gSSA 

O;ogkj esa ;ksT; ,oa Xq.kRed nksuksas ekWMyksa dk feJ.k Hkh viuk;s tk ldrs gSA 

O = TSC + I 

O = TC + SI 

O = T + SCI 

O = T + S + CI 

27-5-3 ;ksT; vkSj Xkq.kkRed ekWMy  esa vUrj & 

¼1½ la?kVdksa dk ;ksx vkSj Xkq.kuQy&;ksT; ekWMy esa la?kVdks dk ;ksx fd;k tkrk 

gS tcfd Xkq.kkRed ekWMy esa mudk Xkq.kk fd;k tkrk gSA 

O
= S x C x I

T

O
= S x I

T x C

O
=  I

T x S x C



प�रमाणा�मक 	व�धया ँ                                                                              MAEC104 

उ�तराखडं मु�त 
व�व
व�यालय��������������������������������������������������������������������������������������

¼2½ ewy laed vkSj la?kVdks dh bdkbZ&;ksT; ekWMy esa lHkh la?kVd ewy laed dh 

bdkbZ esa O;Dr fd;s tkrs gSA tcfd Xq.kkRed ekWMy esa dsoy nh?kZdkyhu izo`fÙk 

ewy laed dh bdkbZ esa gksrh gS vkSj la?kVd vuqikr ds :i esa O;Dr fd;s tkrs 

gSA 

¼3½ ikjLifjd fuHkZjrk&;ksT; ekWMy esa lHkh la?kVd ,d nwljs dks izHkkfor ugha 

djrs tcfd Xkq.kkRed ekWMy esa bueas ikjLifjd vkfJrrk rFkk chtXkf.krh; 

lEcU/k gksrk gSA 

¼4½ nh?kZdkyhu ço`fÙk vkSj ekSleh ifjorZuks dk lEcU/k&;ksT; ekWMy esa nh?kZdkyhu 

izo`fÙk ds c<+us ;k ?kVus ij Hkh vf/kdk'ka ekSleh ifjorZu fLFkj jgrk gS] tcfd 

Xkq.kkRed ekWMy esa ekSleh ifjorZu dk nh?kZdkyhu izo`fÙk ij vuqikr fLFkj jgrk 

gSA 

dky Js.kh ds fo'ys"k.k eas Xq.kkRed ekWMy vf/kd mi;qDr ekuk tkrk gS D;ksafd 

lHkh la?kVd ,d nwljs ls izHkkfor gksrk gSA 

27-6 nh?kZdkyhu izo`fÙk dk ekiu 

bl ço`fr dks ekius ds fy;s pkj izeq[k jhfr;k¡ fuEu izdkj gS %& 

1. eqDr gLr jhfr 

2. v)Z e/;d jhfr 

3. py ek/; jhfr 

4. U;wure oxZ jhfr 

27-6-1 eqDr gLr oØ jhfr (The Hand Curve Method) 

bl jhfr esa ewy dky Js.kh dks fcUnq js[kh; i= ij vafdr djds ,d fp= 

cuk;k tkrk gSA rFkk mlds i'pkr~ vkdM+ks ds mrkj&p<ko dks /;ku esa j[kds 

mPpkopuksa ds yXkHkXk Xkqtjrk gqvk ,d ljfyr oØ [khpka tkrk gSA ;gh oØ eqDr 

gLr jhfr }kjk nh?kZdkfyu ço`fÙk ;k miufr dk iznf”kZr djrk gSA 

bls fcUnqjs[kh; jhfr Hkh dgrs gS vFkok fujh{k.k }kjk oØ vUok;kstu dh jhfr Hkh dgrs 

gSA ;g ,d ljre jhfr gS] D;kasfd blesa tfVy Xf.krh; fØ;kvkas dk iz;ksx ugha gksrk 

gSA ijUrq bl jhfr ds nks"k fuEufyf[kr gS & 
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¼1½ fo"k;Xkr jhfr & ljfyr oØ [khpus esa O;fDr ds i{kikr vkSj iwoksZXkzgks dk izHkko 

iM+ ldrk gSA 

¼2½ bl jhfr esa ifj'kq)rk dk vHkko gksrk gSA 

¼3½ iwokZuqeku esa [krjk 

mnkgj.k %&  

o"kZ 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 

ykHk 10 14 9 8 14 15 11 13 18 12 

gy %&  o"kks± dh la[;k ds vk/kkjij ,d fcUnqjs[kh; XkzkQ vafdr fd;k tkrk gS rFkk 

eqDr gLr }kjk ,d lh/kh js[kk vafdr dh tkrh gSA 

 

27-6-2  v)Z e/;d jhfr (Semi Average Method) 

bl jhfr dk vFkZ gS&Js.kh ds izR;sd vk/ks HkkXk ¼iwokZ} rFkk mÙkjk}Z½ ds ewY;ksa dk 

lekUrj ek/; bl jhfr ds }kjk nh?kZdkyhu izo`fÙk Kkr djus dh izfØ;k fuEu izdkj ls 

gS& 

¼1½ dky Js.kh dk nks leku HkkXksa esa foHkktu & ,slk djus ds i'pkr~ izR;sd HkkX 

dk ek/; fudkydj ml HkkX ds e/; dk le; fcUnq ds lkeus j[kk tkrk gSA 

¼2½ nks ek/;ksa dh Xk.kuk&nksuksa leku HkkXkksa dk vyx&vyx lekUrj ek/; Kkr dj 

ysrs gSA bl ek/;ksa dks gh v)Ze/;d dgrs gSA 

�

�

��

��

��

���� ���� ���� ���� ���� ���� ���� ���� ���	 ���
 ����

�
��
��
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¼3½ XkzkQ isij ij ewy fcUnqvkas dk vadu igys v)Ze/;d dk fcUnq igys HkkX ds 

le; ds ek/;dk fcUnq ds Åij vkSj nwljs v)Ze/;d dk fcUnq ds Åij yXkk;k 

tkrk gSA 

¼4½ izo`fÙk lsok & miyC/k ljy js[kk gh v)Ze/;d jhfr }kjk izkIr izo`fÙk js[kk gSA 

 ;fn ewY;ksa dh la[;k fo"ke gks rks fcYdqy chp ds laed dks NksM+ fn;k tkrk gS 

'ks"k fØ;k iwoZjr jgrk gSA 

mnkgj.k 2%& fuEu laedksa ls v)Ze/;d jhfr dk iz;ksx djrs gq, nh?kZdkyhu izo`fÙk 

fu/kkZfjr dhft, rFkk 2002 ds ewY; dk vuqeku dhft;s& 

o"kZ 1995 1996 1997 1998 1999 2000 

mRiknu 40 48 44 60 56 64 

gy %& ;gk¡ dqN 6 o"kksZ ds ewY; fn;s Xk;s gS bUgsa nks cjkcj ds HkkXk 3&3 o"kks± ds gksaXks 

vkSj muds ek/;e fudkydj fcUnqvksa ij nh?kZdkyhu izo`fÙk js[kk [khaph tk;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 1999 ds fy;s v)Z ek/; ¾ 60 

o"kZ 1996 ds fy;s v)Z ek'; ¾ 44 

okÆ"kd o`f) - 
16

5.33
3

=
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ço`fÙk ewY;ksa dh Xk.kuk 

o"kZ  mRiknu 

1995 

1996 

1997 

1998 

1999 

2000 

44&5-33 

 

44$533 

60&5-33 

 

60$5-33 

38-67 

44 

49-33 

54-67 

60 

65-33 

mi;qZDr Xk.kuk ds vk/kkj ij 2002 dk ewY; 

¾ 1999 dk v)Z ewY; $ 5-33 X 3 ¾ 60 $ 16 ¾ 76 

 

v)Z e/;d jhfr ds Xqk.k & 

1. ljyrk 

2. oLrqfu"Brk ,oa fuf”prrk 

3. iwoZ ;k Hkkoh vuqeku 

nks"k %& 

¼1½ js[kh; ço`fÙk&;g jhfr rHkh iz;ksx gks ldrh gS tc nh?kZdkyhu ço`fÙk yXkHkXk 

js[kh; gSA 

�

��

��

��

��

��
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¼2½ pje ewY;ksa dk çHkko& ewY; cgqr cM+s ;k NksVs gksus ij v) e/;dksa ij izHkko 

iM+rk gSA vkSj ço`fÙk js[kk mfpr izfrfuf/kRo ugha dj ikrhA 

27-6-3 py ek/; jhfr : - 

;g ,d ykspiw.kZ jhfr gSA ftlds vUrXkZr nh?kZdkyhu ço`fÙk dks ljyrk ,oa 

iz;kZIr 'kq)rk ls Kkr fd;k tk ldrk gSA 

;g jhfr ,d lekUrj ek/;ksa dh J`[yka gS blesa dky Js.kh ds fujUrj vXkys 

vfrO;kih HkkXk ds fy;s lekUr ek/;ksa dh Xk.kuk dh tkrh gSA 

;fn a, b, c, d, e & f N% o"kZ gS vkSj buesa rhu o"khZ; py ek/;kas dh Xk.kuk djuh gS 

rks ;g Xk.kuk bl izdkj dh tk;sXkhA 

, , ,  

ewy ç'u ;g mBrk gS fd fdrus o"kks± dk py ek/; fudkyk tk;s&tSls rhu o"khZ;] pkj 

o"khZ; bR;kfnA py ek/; dh X.kuk dh n`f"V ls ç'uksa dks nks HkkXksa esa ckaVk tk ldrk 

gS&fo"ke vof/k py ek/; ,oa le vof/k py ek/;A 

mnkgj.k 3 &fuEu leadks ls 4 o"khZ; pyek/; dh Xk.kuk dhft;s vkSj ço`fÙk dks fcUnqvksa 

i= ij vafdr dhft,A 

o"kZ ewY; o"kZ ewY; 

1990 

1991 

19+92 

1993 

1994 

30-0 

36-5 

43-0 

44-5 

38-9 

1995 

1996 

1997 

1998 

1999 

38-10 

32-60 

41-70 

41-10 

33-80 

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
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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 %& 

ftruh vf/kd vof/k dk py ek/; gksXk] mruh gh vfu;fer mPpkopuksa dh 

Xgurk mruh gh de gksrh tk;sXh vr% ;fn vfu;fer mPpkopuksa dks de djuk gks rks 

yEch vof/k dk py ek/; ysuk pkfg;sA 

ijUrq ,slk djus es ,d nks"k mRiUu gksrk gS og ;g fd yEch vof/k dk py 

ek/; ysus ij izo`fÙk ewY; okLrfodrk ewY;ksa ls mruh gh nwj gksrs pys tk;saXsA vr% ek/; 

dh vuqdwyre vof/k og gksrh gS tks dky Js.kh esa fo|eku pØh; vof/k ds cjkcj ;k 

xqq.kkad   esa gSA ,slk djus ls pØh; fopj.k vfu;fer mPpkj.k yXHkX de gks tkrs gSA 

vkSj ço`fr ewY; dk Js"B lEHkkfor eku fey tkrk gSA 

py ek/; jhfr ds Xkq.k %& 

1- ljy 

�
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��
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2- oLrqfu"Brk ,oa fuf'pprk 

3- ykspnkj&us ewY; c<+us ij lHkh X.kuk,¡ iqu% ugh djuh gksrh oju~ dqN vfrfjDr 

ek/; c<+ tkrs gSA 

4- pØh; mPpkopuksa dk mUewyu&;g rc laHko gS tc py ek/; dk vof/k dky 

Js.kh ds pØ dh vof/k dks /;ku esa j[kdj fu/kkZfjr dj yh tk;sA  

5- pje ewY;ksa dk izHkko ftlds dkj.k izo`fÙk ewY;ksa dks mfpr izdkj Kkr ugh 

fd;k tk ldrkA 

;fn dky Js.kh esa mPpkopuksa fu;fer gks rks ;g jhfr loZJs"B ekuh tkrh gSA 

27-6-4 U;wure oxZ jhfr - 

;g jhfr nh?kZdkyhu izo`fÙk dks Kkr djus dh loZJs"B jhfr ekuk tkrk gSA 

blds vUrXkZr Xf.krh; lehdj.ksa ds iz;ksx }kjk U;wure oxZ ekU;rk ds vk/kkj ij Js.kh 

ds fy;s lokZf/kd mi;qDr js[kk [khaph tkrh gSA ;g js[kk ljy ;k ijoYkf;d oØ dk 

:i  ys ldrh gSA 

bl jhfr dks U;wure oxZ jhfr blfy;s dgk tkrk gS D;ksafd bl jhfr ds vk/kkj ij 

[khath Xk;h izo`fÙk js[kk ls ewy laedks ds fcUnqvksa ds fopyuksa ds oXkks± dk ;ksx vU; 

fdlh Hkh js[kk dh rqyuk esa U;wure gksrk gSA 

bl jhfr ds vk/kkj ij izo`fÙk fu/kkZj.k dks rhu oXks± esa ckVk tk ldrk gS %& 

1- ljy js[kk izo`fÙk vUok;kstuA 

2- ijoy; oØh; vFkok vjs[kh; vizo`fÙk vU;k;kstuA 

3- v)Z y?kqX.kdh; ;k ?kkrkadh; oØA 

(A) ljy js[kh; izo`fÙk vUok;kstu : - 

blds vUrXZr fuEu vk/kkjHkwr lehdj.k dk iz;ksx fd;k tkrtk gSA 

yc = a +bX  Yc ¾ vHkf"V miufÙk ewY; 

X ¾ le; dh bdkbZ 

vpj ewY; a, b ds bl izdkj dh tkrh gS 

(1) nh?kZ jhfr }kjk ¼2½ y?kq jhfr }kjk  
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nh?kZ jhfr&le; fcUnqvksa ds fy;s vkjEHk ls Øe la[;k,¡ ¼1] 2] 3] -------------vkfn½ 

iz;qDr dh tkrh gSA ;s Øe la[;k,a X }kjk O;Dr dh tkrh gS vkSj budk 

;ksx (∑	) dj fy;k tkrk gSA 

1- Øe la[;kvks ds oXks± dk ;ksx (∑	
�
) fudkyk tkrk gSA 

2- X vkSj ewy leadks y ds ewY;ksa dh Xqq.kk djds mudk tksM+ (∑	y) izkIr fd;k 

tkrk gSA 

3- y ewY;ks dk tksM+ (∑	) izkIr fd;k tkrk gSA 

4- ∑	 
∑	
�

∑	 �
∑ �
 fudkyus ds ckn fuEu lehdj.kksa ds }kjk vkSj ds ewY; 

fudkys tkrs gSA  

∑ ��= Na + b∑	

∑	��= a∑	 + b∑	
� 

a vkSj b çkIr djds ljy js[kk ds vk/kkjHkwr lehdj.k dks ç;ksx djds çofÙk 

ewY; fudkyk tkrk gSA 

y?kq jhfr&ço`fÙk fudkyus ds fy;s ;fn e/;dk o"kZ dks ewyfcUnq (O) ekuk tk;s 

rks X.ku fØ;k vR;Ur ljy gks tkrk gSA  'kwU; gks tkrk gS] vr% 

 

vr%    

mnkgj.k 4&dky Js.kh ds fuEu laedksa ls U;wurd oxZ jhfr }kjk 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, , , ,  

& 

 

 

nksuks lehdj.kksa dks gy djus ij &  

  ¼2 ls Xkqq.kk djus ij½ 

dk eku ¼1½ ij j[kus ij &  

 

 

mnkgj.k 5& U;wure oxZ jhfr }kjk fuEufyf[kr laedks dh ljy js[kh; izo`fÙk dk 

vUok;kstu dhft,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

�

��

��

��

��

���

���

���� ���� ���	 ���� ���
 ���� ����

�
��
�
�
��
��
	

���������	
�����
�������
���������
��

�
����

��
�
���

�����



प�रमाणा�मक 	व�धया ँ                                                                              MAEC104 

उ�तराखडं मु�त 
व�व
व�यालय��������������������������������������������������������������������������������������

dHkh dHkkj ,slh fLFkfr gksrh gS tgk¡ ljy js[kk nh?kZdkyhu izo`fÙk dk ;FkkFkZ :i esa 

izLrqfrdj.k ugha dj ikrhA ,slh fLFkfr esa izo`fr fudkyus ds fy;s fuf”pr  ?kkr dk 

ijoyf;d oØ ;k ,sdfUær oØ [khpauk iM+rk gSA mnkgj.k ds fy;s f}rh; ?kkr ds 

ijoyf;d oØ   dks Li"V djuk pkgs rks bldk ewy lehdj.k fuEu izdkj ls gS & 

 y = a + bX + cX
2 

;gk¡ a, b, c vpy ewY; gS] ftUgsa Kkr djus ds fy;s fuEu lehdj.kksa dk iz;ksx 

fd;k tkrk gSA  

;fn fopyu dky Js.kh ds Bhd ek/; ls fy;k gks rks  dk eku 'kwU; gks 

tk;sXkk vkSj mi;qZDr lehdj.k ljy :i ls fuEu gks tk;saxkA 

 

 

;gk¡ blfy;s lekIr gks X;k gS] D;ksafd gksXkk rks dk eku Hkh 'kwU; 

gks tk;sXkkA 

mnkgj.k&fuEu vkadM+ks ds fy;s f}rh; dksfV dk ijoyf;d oØ vUok;ksftr dhft,& 

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  dk ;ksx 0 gSA 

  or   

  or   

  or   

lehŒ ¼2½ esa 10b = - 6  or b = - 0.6- 

lehŒ ¼1½ esa 2 ls Xkq.kk djus ij vkSj leh ¼3½ ls ?kVkus ij &  

 ,  

lehŒ ¼1½ esa c dk eku j[kus 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 dky Js.kh esa Mkd fLFkj izfr'kr dh nj ls o`f) ;k deh gksrk gS rks v)Z 

y?kqXkq.kdh; vFkok ?kkrkdh; oØ dk iz;ksx mfpr jgrk gSA 

lehŒ  

a vkSj b ds eku dh X.kuk ds fy;s fuEu lehŒ dk ç;ksx fd;k tkrk gS& 

 

;fn ewy fcUnq e/;dk ls fy;s tkrs gSA rks miZ;qDr lw= dh fuEu :i ls laf{kIrhÑr 

gks tkrs 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 ljy js[kk ds :i esa gh curk gS ;fn bls v)Z y?kqX.kdh; XzkQ ij vafdr 

fd;k tk;s ysfdu lkekU; XzkQ ij ;g oØ vjs[kh; gks tkrk gSA 

U;wure oxZ jhfr ds ykHk %& 

1. iw.kZrk oLrqfu"B 

2. iwokZuqeku dh lqfo/kk 

3. iwjh vof/k ds fy;s izo`fÙk Kkr gks tkrh gSA 

4. loks±i;qDr js[kk  

5. ifjorZu nj dh tkudkjh 

lhek,¡ %& 

1. dfBu ,oa tfVy jhfr 

2. yksp dk vHkko 

3. lehdj.k dk Xyr pquko 

4. Hkkoh iwokZuqeku dh lhek,¡ D;ksafd blesa ekSleh pØh; vkfn mPpkopuks dks /;ku 

esa ugh j[kk tkrkA 

27-7 vYidkyhu mPpkopuk dk eki  

dky Js.kh ij nh?kZdkyhu izo`fÙk vkSj vIydkyhu mPpopuksa nksuks dk gh 

lkewfgd izHkko iM+rk gSA vr% py ek/; ;k U;wure oxZ jhfr }kjk fudky X;s izo`fÙk 

lgk;d dks ewy Js.kh esa ls dj fn;k tk;s rks vYidkyhu mPpkopu 'ks"k jg tkrk gSA 

budks ekius dh çeq[k jhfr;ka fuEu çdkj ls gS &  

a) ljy ek/; ;k vkÙkZo ek/; ;k vkÙkZo fopj.k  

b) py ek/; }kjk vkÙkZo fopj.k  

c) J`[akyk ewY;kuqikr jhfr  

d) izo`fÙk vuqeku jhfr  

e) py ek/; vuqiky jhfr   

27-7-1 ljy ek/; ;k vkÙkZo ek/; ;k vkÙkZo fopj.k  vkÙkoZ fopj.k fudkyus dh ;g 

lcls ljy jhfr gSA bldk iz;ksx vf/kdrj 12 ekl vkadM+ks ls _rqfu"Brk dk 
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eki djus ds fy;s fd;k tkrk gSA ;g jhfr ml ifjfLFkfr esa mi;qDr gS tgk¡ 

vk¡dMks esa dksbZ lqfuf”pr  nh?kdkyhu izo`fr Li"V :i ls n`f"VXkspj u gksA

=  X 100 

mnkgj.k fuEu laedks ls _rqfu"B lwpdkdksa dh Xk.kuk dhft, & 

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 funs'kkad ¾  X 100- 

tSls tuojh ¾  vkfn 

27-7-2 py ek/; }kjk ekSleh fopj.k & ;fn dky Js.kh ds ewy laedks ij miufr dk 

Hkh izHkko gks rks py ek/;ksa dk iz;ksx djds ekSleh fopj.kkas dk ekiu fd;k tk ldrk 

gSA bl jhfr dk ;g fo'ks"K ykHk gS fd blds }kjk yXHkX lHkh izdkj ds fopj.kkas] izo`fÙk 

vYidkfyd ifjorZu rFkk _rqfu"B ,oa vfu;fer ;k nSo mPpkj.k dk fo'ys"k.k gks 

tkrk gSA ;g jhfr dky Js.kh fo'ys"k.k ds ;ksx'khy fun'kZ ij vk/kkfjr gSA 

27-7-3 Ja[kyk ewY;kuqikr fof/k%& ekSleh fopj.k dk fo'ys"k.k djus dh ;g ,d 

lUrks"ktud jhfr gSA blds vuqlkj igys ekSle ds J`[kykuqikr ifjXf.kr fd;s 

tkrs gS rFkk fQj muesa ls vof'k"V izo`fÙk fudky yh tkrh gSA bldh fØ;k 

fof/k bl izdkj gS&  

1. çR;sd ekSleh dk fuEu lw= }kjk J`[kyk ewY;kuqikr Kkr fd;k tk;sXA 

Ja[kyk ewY;kuqikr ¾ 

2. izR;sd vof/k ds Jà[kyk ewY;kuqikrks dks lekUrj ek/; fudkyk tk;sXkA 

3. mDr J`a[kyk ewY;kuqikr ek/;ksa dk izFke dkykfof/k vf/kd ij J`a[kyk lwpadkdksa 

esa cnyk tk;sXkkA 

çpfyr _rq dk J`a[yk lwpdkad ¾- 

CR = Chain Relative ¼J`[kayk lwpdkad½

ALR = Link Relation ¼J`[akyk ewY;kuqikr dk ek/;½ 

vfUre vof/k dks vk/kkj ekudj izFke vof/k dk Ja[kyk lwpdkad fudkyk tk;sXkkA 

izFke _rq dk laXf.kr (R) =  vfUre _rq dk LR izFke _rq dk A.L.R 

100 

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 jhfr Xkq.kukRed fun'kZ ij vk/kkfjr gSA ço`fr dks 

vf/kd egRo nsrh gS vkSj Xk.kuk fØ;k tfVy gksus dsdkj.k bldk iz;ksx Hkh de 

fd;k tkrk gSA 

27-7-5 py ek/; vuqikr fof/k & ekSleh fopj.k Kkr djus dh ;g fof/k bl izdkj 

gSA 

1) loZçFke 12 ekfld ;k 4 =Sekfld py ek/; fudkys tkrs gSA 

2) çR;sd ewy laed 0 dk rRlaknh py ek/; (7Xc) ij vuqikr izfr'kr 

ds :i esa fudkyk tkrk gSA 

3)

4) fofHkUu vof/k;ksa esa lEcfU/kr py ek/;kuqikuksa ds lekUrj ek/; fudkys 

tk;saXsA ,slk djus ls vfu;fer mPpkopu dkQh lhek rd nwj gks tkrs 

gSA

5) vUr esa ekSleh fopj.kksa ds lkekU; lekUrj ek/; dks vk/kkj ekudj 

lHkk dkykof/kd;k ds ekSleh lwpdkad izkIr dj fy;s tk;saXksA

mnkgj.k & py ek/; vuqikr fof/k }kjk ekSleh fopj.k lwpdkad dks Xk.kuk dhft,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 

=sssekfld vof/k 

o"kZ xzh"e ekulwu 'kjn 'khr 

1 

2 

3 

4 

5 

& 

40 

37 

40 

42 

& 

113 

124 

118 

120 

85 

86 

76 

87 

& 

155 

160 

164 

153 

& 

;ksx 159 475 334 632 ;ksx 

vkSlr 39-75 118-75 83-5 158-00 400 

dky Js.kh dk egRo 

¼1½ Hkwrdky ds O;ogkj dk fo'ys"k.k&bl vk/kkj ij O;ogkjksa dks fu;U=.k djus dh 

lqO;oLFkk gks ldrh gSSA 

¼2½ Hkfo"; ds fo"k; esa vuqeku&blds ckjs esa cuZj fg'kZ dk dguk gS] dky Js.kk dk 

fo'ys"k.k djus dk eq[; mís'; Hkkoh ?kVukvksa dh Xkfrfof/k dk okLrfod vuqeku 

yXkus ds fy;s vkÆFkd rF;ksa esa gksus okyh ifjorZuks dks le>uk] le>kuk ,oa 

ewY;kfdar djuk gSA 
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¼3½ rqyukRed v/;;u&nks ;k nks ls vf/kd lEcfU/kr le; vof/k;ksa ds laedksa dk 

rqYukRed v/;;u djuk lEHko gks tkrk gSA  

¼4½ O;k;kij pØksa dk vuqeku&pØh; mPpkopukas ds vk/kkj ij O;kikj pØksa dk vuqeku 

yXkk;k tk ldrk gSA O;olk;ksa viuks fØ;kvksa dks fu;ksftr dj ldrk gSA 

vU; lkf[;adh; midj.kksa dh HkkWfr dky Js.kh fo'ys"k.k Hkh vuqekfur ,ao lkekU; 

ifj.kke rFkk ladsr iznku djrk gSA 

27-8 lexzz ;k lefLV ,oa izfrn'kZ 

lexz ls vk'k; vuqlkj&/kku ds fy;s fu/kkZfjr ml iwjs {ks= ;k lHkh bdkb;ksa ls gS 

ftuds ckjs esa tkudkjh izkIr djuh gksrh ftlesa lkekU; fo'ks"krk,¡ gksrh gSA vkSj blesa 

ls gh dqN bdkb;ka v/;;u gsrq pquh tkrh gSA Mkd lexz dk vkdkj fu/kkfjr {ks= ds 

vuqlkj NksVk ;k cM+k gks ldrk gS& tSls mÙkj izns'k ds dqN m|ksXk dU/ks] Hkkjrh; 

fo'ofo|ky;ks esa Nk=ksa dh dqy la[;kA  

gse oxZ ds vuqlkj& ß,d lakfjO;dh; vuqU/kku ds vUrXkZr vkus&okys inks vFkok rRoks 

ds lEiw.kZ lewg dks lexz dgrs gSAÞ 

27-8-1  lexz ds çdkj%&  
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leXz ds izdkjksa dks nks vk/kkjks ij oXhZdr̀ fd;k tk ldrk gSA  

1- la[;k fu/kkZj.k ds vk/kkj ij  

2- okLrfod vfLrRo ds vk/kkj ij  

¼1½ la[;k fu/kfj.k ds vk/kkj ij 

(i) ifjfer lexz - ,sls lexzz ftudh bdkb;ksa dh la[;k fuf”pr  gS ,oa 

budh X.kuk dh tk ldrh gSA mls ifjfer lexzz dgrs gSA tSls& fdlh 

iqLrdky; esa iqLrdksa dh la[;k fo|ky;ksa esa Nk=ksa dh dqy la[;k fdlh 

'kgj ds vkS/kksfXkd {ks= esa dfeZ;ksa dh la[;k vkfnA  

(ii) vifjfer lexz  - blds vUrZXr dqy bdkb;ksa dh la[;k vfuf”pr  gksrh 

gSA vFkkZr~ bruh cM+h gksrh gS fd O;ogkfjd n`f"V ls mudh X.kuk djuk 

lEHko ugha gksrk& tSls vkd'k esa rkjs dh dh la[;k] flj ij ckyks dh 

la[;k vkfnA  

¼2½ okLrfod vfLrRo ds vk/kkj i= 

(i) okLrfod lexz  blesa lHkh bdkb;k¡ Bksl :i esa ;k ewrZ :i esa fo|eku gksrh 

gS tSls ns'k esa gokbZ tgktksa dh la[;k] Hkkjr esa djnkrkvksa dh la[;k vkfnA  

(ii) dkYifud ;k lnkfUrd leXkz bldk vk'k; tSls lexz ls gS tks okLro es ewrZ 

:i esa izfrn'kZu dh lgk;d ls izkpy dk vufHkur vuqeku yXk;k tkrk gS 

vkSj ml vuqeku dh fo'oluh¸krk vkadh tkrh gSA  

27-9 çfrp;u fl}kUr ds mn~ns';  

izfrp;u fl}kUr dk lcls egRoiw.kZ mn~ns'; ;g gS fd fdlh fopkjèkhu leL;k ds 

lEcU/k es de ls de le;] o 'kfDr [kpZ djds vf/kd ls vf/kd tkudkjh izkIr djrk 

gSA izfrp;u ds vUrXZr ,d vkSj U;kn'kZ ds vk/kkj ij leXz ds y{k.kksa dk vuqeku 

yXkuk rFkk nwljh vksj bu vuqekuks dk fo'oluh;rk dk ewY;kdau djuk gSA izfrp;u 

ds eq[; mn~ns'; fuEu izdkj gSA  

¼1½ çkpyksa dk vuqeku& izfrp;u dk eq[; mn~ns'; izfrn'kZ dk v/;;u djds iwjs 

lexz dk ckjs esa de ls de le; es vkSj de [kpZ ls vf/kdkf/kd ;FkkFkZ lwpuk 
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miyC/k djuk gSA vFkkZr~ izfrn'kZu ls izkpy dk vfueur vuqeku yXkuh gh izfrp;u 

fl}kUr dk izkFkfed mn~ns'; gSA  

¼2½ fcUnq vuqeku& izfrn'kZu ls tc izkpy dk ,dy ;k ,dek= vuqeku yXk;k tkrk 

gS rks og fcUnq vuqeku dgykrk gSA ;g vuqeku  vufeur ,oa fo'oluh; gksuk 

pkfg;sA ijUrq okLro es ,slk ugh gks ikrk vr% bldk de iz;ksx fd;k tkrk gSA 

fo|eku ugha gksrh gS vkSj ftldh bdkb;ksa dh dsoy dYiuk gh dh ikrh gS] tSls 

ftldks dks mNky] ikls dk Qsadk tkuk vkfnA  

27-10 izfrn'kZ ;k U;kn'kZ 

lexz esa 'kkfey izR;sd bdkbZ izfrp;u bdkbZ dgykrh gS ,oa lexz dh bUgh bdkb;ksa esa 

ls izfrn'kZ pquk tkrk gSA ;g fdlh lexz fo'ks"k dk izfrfcEc ;k leku fn[kkbZ nsus 

okyk uewuk gksrk gSA  

 flEilu o dkQdk ds vuqlkj izfrn'kZ lef"V dh fo'ks"krkvksa dk izfrfcEc gS] 

og ,d y?kq lexz ;k lef"V dh fo'ks"krkvksa dk izfrfcEc gS] og ,d y?kq lexz ;k 

lef"V dk vileqPPk;a gksrk gSA vr% izfrn'kZ lexz dk ,d lsok y?kq :i gS tks 

vuqla/kku gsrq lqfo/kkuqlkj pquk tkrk gSA  

 mnkgj.k ds fy;s gfj}kj esa vk|ksfXd Jfedksa dh vkfFkZd n'kk dk losZ{k.k dlk 

gS rks ;fn gfj}kj ds dqN vkS/kksfxd Jfedksa dk p;u djds v/;;u fd;k tk; rks mls 

U;kn'kZ ;k izfrn'kZ dgk tk;sXkA  

27-11 çkpy ,oa çfrn'kZu 

lexz dh lHkh bdkb;ksa ds vfHky{k.kksa ds lkafjO;dh; eku izkpy dgykrs gS 

tcfd lef"V ls pqus X;s izfrn'kZ dh bdkb;ksa ds vfHky{k.kksa ls ifjdfyr laf[;dh eki 

izfrn'kZu dgykrs gSA  

rkRi;Z ;g gS fd ;fn lexz dh lHkh bdkb;ksa ds lak[;dh; eki tSls%& izeki 

fopyu] ek/;] lg lEcU/k Xq.kkd vkfn fudkys rks bu ekiksa dks izkpy dgrs gS tcfd 

leXz es ls dqN bdkb;ka pqudj muds ek/; vkfn fudkys rks izfrn'kZu dgykrs gSA  

(1) vUrjky vuqeku& leXkz ds izkpy dk ,slk vuqeku tks nks lhekvksa ds e/; 

fu/kkZfjr fd;k Xk;k] vUrjky vuqeku dgykrk gSA tSls ,d d{kk ds Nk=ksa dk e/;d 
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Hkkj 50 fdyksXkzke gSA ;g fcUnq vuqeku gS tcfd izkpy dk e/;d Hkkj dk vUrjky 

50+2 gS rks ;g  dk vUrjky vuqeku gSA  

¼2½ ifjdYiuk ifj{k.k çfrn'kZ vk/kkj ij leXz ds lEcU/k esa fdlh lqfuf”pr  

ifjdYiuk dk fof/kor ijh{k.k djuk gSA ;g Hkh tkap dh tkrh gS fd voykafdr 

izfrn'kZu o ifjdfYir izkpy es ik;k tkus okyk vUrj izkp;u mPPkkopuks ds dkj.k gS 

;k fdlh vU; dkj.k lsA  

 ;fn ;g vUrj izfrp;u mPPkkopu ds dkj.k gh gksrk gS rks bls lkFkZd ugh 

ekuk tkrk vkSj ifjdYiuk lgh ekuk tkrk gS blds foifjr] ;fn dksbZ vU; dkj.k gS 

rks vUrj lkFkZd ekuk tkrk gS vkSj ifjdYiuk lgh ugha ekuh tkrh gSA  

 la{ksi esa ifj{k.k bls tk¡p djus esa enn djrk gS fd D;k izkjfEHkd opu 

izfrn'kZ ds v/;;u ds izkIr ifj.kkeksa ds vk/kkj ij mfpr gS ;k bldk [k.Mu dj nsuk 

pkfg;sA  

27-12  çfrp;u caVu  

;fn ,d cM+s leXkz es ls fuf”pr  vkdkj ds muds Lor=a nSo U;k;n'khZ dks 

fy;k tk, vkSj izR;sd U;kn'kZ dk vyx&vyx eku Kkr fd;k tk; rks mlls cuus 

okys vko`fr forj.k dks izfrp;u caVu ¼izfrp;.k forj.k½ dgk tkrk gSA blh dkj.k 

blds ek/; dks Hkh }kjk iznZf'kr fd;k tkrk gSA vkSj izeki fopyu dk �X lsA  

27-13 forj.k ds çdkj  

 izfrp;u fl}kUr dh n`f"V ls vko`fr forj.k rhu izdkj ds gksrs gS%&  

(i) leXkz forj.k& blesa iwjs leXz dk v/;;u fd;k tkrk gS ;g ekU;rk g fd ek/; o 

izeki fopyu dh iw.kZ tkudkjh gSA leXkz ds ek/; ,oa izeki fopy ��� izkpy 

dgykrs gSA izfrp;u fl}kUr ds iz;ksx ds fy;s lexz dk lefer forj.k gksuk 

t:jh jgh gSA  

(ii) U;kn'kZ forj.k& ;fn lEiw.kZ leXz es ls 100 izfrn'kZ Nk¡Vs tk;s vkSj mudk v/;;u 

fd;k tk; rks mlds forj.k vkdkj dk U;kn'kZ ;k izfrn'kZ fooj.k dgk tkrk gSA 

bldh dksbZ Hkh :i ;k vkd`fr gks ldrh gSSA ;gk¡ ek/; dks  � o izeki fopyu 
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dks ^5* ls n'kkZrs gSA ;s izfrn'kZu ds ek/; izfrp;u forj.k ds fy;s dPPkks lkeXkzh 

dk dk;Z djrs gSA  

(iii) çfrp;u forj.k&çfrp;u forj.kksa dk egRo lkfjO;dh; vkxeu es çfrp;u caVu 

dk fof'k"V egRo gS] D;ksafd bl forj.k esa nks eq[; fo'ks"krk,sa ik;h tkrh gS&  

(iv) çlkekU; ;k yXHkX çlkekU; forj.k& ;fn ,d cMs leXz esa ls cM+s vkdkj ds vusd 

nSo U;kn'kZ fy;s tk;sa muds izfrn'kZ;k¡ dk izfrp;u caVu izlkekU; ;k yXHkX 

izlkekU; gksrk gS] pkgs ewy leXz iw.kZ izlkekU; u gksus ij Hkh izfrp;u forj.k 

izlkekU;rk dh izo`fÙk j[krk gS c'krsZ izR;sd U;kn'kZ dk vkdkj iz;kZIr :I ls cM+k gks 

vkSj leXz vR;f/kd vle ferh; gksA bldh bl fo'ks"krk dks dsUnzh; lhek izes;  

Hkh dgk tkrk gSA  

(v) ek/;ksa  dh lek;rk& izfr;pu forj.k dk lekÙkj ek/; ewy leXz ds lekUrj ek/; 

ds leku gksrk gSA blds dkj.k loksZÙke vuqeku yXk;k tkrk gSA  

27-14 izeki fopyu  

,d izfÙkp;u forj.k dk izeki fopyu gh mldk izeki foJe gksrk gSA tSls] ,d cM+s 

leXkz esa ls cM+h ek= esa l[;k ,oa nSo U;kn'kZ fy;s tk;sa vkSj LkHkh U;kn'kksZ ds lekÙkj 

ek/;e dk vko`fÙk forj.k rS;kj fd;k tk; rks rS;kj gksus okyk forj.k ek/; dk U;kn'kZ 

forj.k dgyk;sXkA fofHkUUk izfrn'kksZ ds izeki fopyuks ds izfrn'kksZ forj.k dk izeki 

fopyu] izeki fopyu dh izeki =`fV izeki foJke dgykrk gSA 

bl =qfV ls ;g Kkr gksrk gS fd izfrn'kZuks esa ijLij vUrj ;k mudk lef"V 

izkpy esa vUrj la;ksx ;k nSo dkj.k ls gS ;k fdlh vU; dkj.k ls gSA   

27-14-1 çeki fopyu ,oa çeki foHkze esa varj   

¼1½ izeki fopyu ewy bdkb;ksa ds lekUrj ek/; ds nksuksa vksj ds fopj.k dk eki gS 

tcfd izeki foHkze lexz ds izkpy ls fofHkUUk izfrn'kZ ekiksa ds fopj.k dk eki izLrqr 

djrh gSA  

¼2½ ladksrk{kj d izeki fopyu es � ldsrk{kj dk iz;ksx gksrk gS tcfd ek/; ds izeki 

foHkze ds fy;s ��� izeki fopyu ds izeki foHkze ds fy;s �� bR;fn ladsr fy[ks tkrs 

gSA  
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27-14-2 çeki foHkze /kkj.k dh mi;ksfXrk 

¼1½ izkpy dh lhekvksa dk fu/kkZj.k& ;fn ljy nSo izfop;u dh 'krsZ iwjh gks oks 

izfrn'kZu dk izfrn'khZ forj.k izlkekU; forj.k ds vuqle gSA  

bl vk/kkj ij izeki foHkze dh lgk;rk ls mu fo'oLFkrk lhekvksa  dk fu/kkZj.k fd;k 

tk ldrk gS] ftlds chp izkpy ;k vU; lEcfU/kr izfrn'kZu tk ds ik;s tkus dh 

fuf”prrk lEHkkouk jgrh gSA  

,d izlkekU; forj.k dh dqN izpfyr fo'okL;rk lhek,¡ muds vUrjky ,oa Lrj dks 

fuEu rkfydk }kjk Li"V fd;k tk ldrk 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 nh X;h rkfydk fd O;k[;k bl :i esa dh tk ldrh gS fd 

dh lhekvksa eas inks 68.27% inksa dh lekos'k gks tkrk gSA 

 lkFkZdrk ifj{k.k%&izeki foHkze fdlh ifjdYiuk dh tk¡p djus dk egRoiw.kZ L=ksr gSA 

blds fy;s voyksfdr (observed) eku rFkk izR;kf'kr (eXpected) eku ds varj 

dks izeki foHkze ds ,d fu/kkZfjr ØkfUrd eku (critical value) ds vk/kkj ij ns[kk 

tkrk gSA ØkfUrd eku o fLFkjkad gS ftUgs izeki foHkze ls Xqq.kk djrs gSA izeki foHkze o 

ØfUrd eku dk Xq.ku Qy izfrp;u foHkze dgykrk 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± ±
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ljy çfrp;u& lkFkZdrk ijh{k.k dk iz;ksx mlh n'kk es fd;k tkrk gS tc izfrp; 

ljy o nSo izd`fr dk gksA ,d nSo izd`fr dk ljy izfr;pu fuEu 'krksZ ds iwjk gksus 

ij ekuk tkrk gSA  

• izfrn'kZ bdkb;k¡ ,d gh ekSfyd leXz es lks pquh gksaA  

• izR;sd bdkbZUV ds izfrn'kZ esa 'kkfey gksus dh izkfFkdrk Hkh leku gksA  

• izfrn'kkZ ds :Ik ls fofHkUUk bdkb;ksa dk fudyuk vkil esa Lora= ?kVuk,a gksXkhA  

izfrn'kZ dh fo'oluh;rk dk tk¡p& izeki foHkze ftruk vf/kd gksXk] izR;kf'kr vkSj 

voyksfdr ewY;ksa dk varj Hkh mruk gh vf/kd gksXk vkSj blls izfrn'kZ vfo'okluh; 

fl} gksXkkA blds foifjr gksus ij izfrn'kZ dh fo'olfu;rk can tk;sXkhA  

çfrp;u ds Xkq.k 

¼1½ de [kphZyh i}fr& ,d HkkXk ds v/;;u djus ls /ku de O;; djuk iM+rk gSA  

¼2½ le; vkSj Je dh cpr 

¼3½ 'kq}rk dks tk¡p& ;fn izfrn'khZ dk p;u nSo izfrp;u ds vk/kkj ij fd;k X;k gS 

rks mudh v'kqf};ka dk vuqeku Hkh yXk;k tk ldrk gSA  

¼4½ foLr`r tk¡p dh lqfo/kk& izfrn'kZ vuqla/kku esa bdkb;ksZ dh la[;k de gksus ds 

dkj.k mudh foLrr̀ tk¡p lEHko gSA  

¼5½ fo'oluf;rk%& ;fn U;kn'kZ leqfpr vk/kkj ij vkSj mfpr vkdkj dk NksVk tk;s rks 

blds ifj.kke yXHkX ogh gksXs tks laX.kuk vuqla/kku ds gksrs gSA  

¼6½ fo'ks"k vuqla/kkuks dh ,d ek= fof/k& tgk¡ lekXz vu=k gh ogk¡ ;g ,d ek= fof/k 

gSA  

¼7½ ç'kklfud lqfo/kk& izfrn'kZ vuqla/kku dk;Z dk laXBu vkSj iz'kklu lqfo/kk tud 

gksrk gSA  

la{ksi esa ;g dg ldrs gS laX.kuk dh vis{kk izfrn'kZ ds vusd Xq.k gS vr% lko/kkuh ls 

p;u djus ij ;g lLrh jhfr gh ugha oju~ vis{kkdr̀ lgh fu"d"kZ Hkh nsrh gSA izksfQlj 

jksUksYM fQj us dgk gS] izfrFk;u fof/k ds pkj izeq[k Xq.k gS& vuqdwyrk] Xfr] ferO;f;rk 

vkSj oSKkfud izd`frA  
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foHkzeksa ds Xf.krh; fl}kUr ij vk/kfjr gksus ds dkj.k& U;kn'kZ esa lw{erk dh /kkjuk 

izkjEHk ls gh iz/kku gksrh gSA  

27-15  çfrp;u dh jhfr;k¡ 

bu jhfr;k¡ dks nks eq[; HkkX esa ckVk tk ldrk gSA  

¼1½ nSo izfrp;u     ¼2½ vnSo izfrp;u  

çfrp;u dh jhfr;k¡ 

 

nSo çfp;u   vnSo çfrp;u  

¼1½ ljy nSo izfrp;u        ¼1½ lfopkj  

¼2½ izfrcfU/kr nSo izfrp;u       ¼2½ dksVk  

(i) Lrfjr nSo izfrp;u       ¼3½ lqfo/kkuqlkj  

(ii) O;ofLFkr nSo izfrp;u      ¼4½ foLr`r 

(iii) cgqLrjhi nSo izfrp;u  

(iv) lewg izfrp;u  

27.15.1 nSOk izfrp;u ;k lEHkkfork çfrp;u - bl volj izfrp;u Hkh dgrs gSA 

blds vUrXZr izfrn'kZ es vkus& okyks lHkh bdkb;k¡ la;ksxo'k pquh tkrh gS D;ksafd leXkz 

dh izR;sd bdkbZ dks izfrn'kZ esa lfEefyr gksus dk leku volj izkIr gksrk gSA  

I ljy nSo izfrp;u  

blds vUrXkZr leXkz dh izR;sd bdkbZ dks izfrn'kZ vFkok U;kn'kZ esa vkus dk leku 

volj izkIr gksrk gSA vkSj blesa 'kkfey gjsd bdkbZ lnSo ;ksx ij fuHkZj djrh gSA vr% 

vuql/kkudrh dh bPNk dk dksbZ izHkko ugha iM+rkA  

Xkzkgessu ds vuqlkj] nSo U;kn'kZ ,d oSKkfud O;oLFkk gS ;g foJ[ky fodYi ugh crk;k 

cju~ ,d lko/kku iwoZ p;u gS] ftlesa izR;sd en d 'kfey gksus dk leku volj dk 

vk'oklu gksrk gSA  

izdkj%& ;g ek= ,d la;ksx gS fd dkSu lk bdkb;k¡ izfrn'kZ esa vk XkbZ vkSj 

dkSu ughaA dqN izeq[k izdkj fUkEufyf[kr gS%&  
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1- ykWVjh jhfr %& bl jhfr esa lHkh bdkb;ksa dh ifÙk;k¡ ;k Xksfy;k cukdj fdlh crZu 

esa Mky nh tkrh gSA bles ls fu"i{k O;fDr ;k O;fDr;ksa }kjk mruh ifp;ka ;k Xksfy;ka 

fudky yh tkrh gSA ftruh izfrfnu es 'kkfey dh tkrh gSA bl jhfr dh fo'ouf;rk 

cukus ds fy;s ;s 'krsZ vko';d gS&  

• lHkh ifpZ;k leku vkdkj jaXk vkfn dh gSA  

• fudyus ls igys lHkh ifpZ;ksa dks vPNh rjg ls feyk ysuk pkfg;sA  

• fudkyus dk dk;Z fu"i{k O;fDr }kjk fd;k tk;sA 

2- Mksy /kqekdj - ;g jhfr ykVjh jhfr dk lq/kkj :i gSA blesa ifpZ;ka u cukdj oju~ 

rhu IykfLVd ydM+h ;k XÙks ds leku vkdkj ds Xksy ;k pkSdkj VwdM+s iz;ksx fd;k 

tkrs gSA VqdM+ks dk Mªe esa Mkydj Xksy e'khu dh lgk;rk ls /kqek;k tkrk gSA bu 

VqdM+ks ij vad fy[ks gksrs gSA 0 ls 9 rd ,d&,d VqdM+k fudkydj la[;k cukbZ 

tkrh gSA igys VqdM+s ls bdkbZ] nwljs ls nrZb vkSj blh izdkj gj VqdM+k ,d vad dk 

dk;Z djrk gSA orZeku eas ns'k eas vusd jkT;ksa esa ykWVfj;ksa ds buke blh jhfr ls fudkys 

tkrs gSA  

3- nSo la[;k,¡  ;fn lexz dk vkdkj cM+k gks rks ykVjh jhfr ;k Mksy ?kqekdj jhfr esa 

dfBukb;k¡ vkrh gS vkSj foHkze dh lEHkkouk jgrh gSA fodYi ds :I esa nSo la[;k 

lkj.kh;kas  dk iz;ksx fd;k tkrk gSA O;ogkj esa tks lkjf.k;k¡ miyC/k gS muesa fuEu 

egRoiw.kZ gSA  

(a) fVIIkVh dh nSo la[;k lkj.khA  

(b) dS.Mky vkSj fLe'k dh nSo izfrp;u la[;kA 

(c) jS.M dkWjikSjs'ku dh nl yk[k la[;k;asA 

(d) fQ'kj vkSj ;sVl dh la[;k;asA  

(e) LusMsdksj dh 10]000 nSo la[;k;saA  

(f) dE;wVj tfur ;k}fPNd izfrp;u la[;k;asA  

mnkgj.k%& ;fn ,d vuqlU/kkudrkZ dk fuEu izdkj dh nks vadks esa la[;k,a nh 

tkrh gS] rks og 50 esa ls 5 bdkb;ksa dk fuokZpu fdl izdkj djsXkk\  
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gy& loizFkZe 50 bdkb;ksa esa 01 ls ysdj 50 rd ds Øekad iznku fd;s tk;sxsaA 

rRi'pkr] nh tk;sXh nks vadks dh la[;kvksa esa ls ,slh la[;k dh tk;sXh tks 50 ls 

de gksA bl vk/kkj ij 23] 05 rFkk 13 dh la[;k, vkrh gSA bUgssa Øeog djus ij 

05]13 rFkk 23 dh fLFkfr cusXhA buesa de'k% 8 rFkk 10 dk vUrj gSA bl vk/kkj 

ij 12 vkSj 14 dk varj djrs gq;s dqy feykdj 5]13 23]35 rFkk 49 Øekad dh 

bdkb;ka pquh tk ldrh gSA  

nSo çfrp;u ds ykHk  

1- fUk"i{krk  

2- lexz dk OkkLrfod izfruf/kRo  

3- izfrp;u foHkze  

4- ljy vkSj ferO;;h  

nks"k 

1- foLr`r ,oa iw.kZ lwpukvksa dk vHkko  

2- {ks=h; lsof{k.kksa esa leL;k& ;fn HkkSXksfyd n`f"V ls bdkb;k¡ ls nwj gks rks 

lwpukvksa dks ,d= djus esa le; vkSj /ku vf/kd O;; gksXkA  

3- mfpr izfrfyRo u gksus dh lEHkkouk ;fn leXkz dh bdkb;kas iz;kZIr fofo/krk gks 

;k U;kn'kZ dk vkdkj dkQh NksVk gks rks ;g gks ldrk gS fd izfrn'kZ lexz dk 

mfpr izfruf/kRo u dj lds vkSj mlds fu.kZ; fo'oluh; gksA  

4- ifpZ;k¡ cukus ;k uEcj Mkyus dh leL;kA 

5- vuqi;qDr& ;fn leXz esa dqN bdkb;ksa ,slh gks ftUgs izfrn'kZ esa ysuk ;k NksM+uk 

vko';d gks rks bl jhfr dks mi;qDr ugh ekuk tkrkA  

bUgh nks"kks ds dkj.k& MCy;w ,d gkiZj us fy[kk] Þ,d nSo izfrn'kZ Hkh ,dakXh gks ldrk 

gS vkSj ;g XkjUVh ugha gS fd og i{kikr ls eqDr gSA ysfdu lko/kkuh ls izfrn'kZ fy;k 

tk; rks ;g jhfr dkQh O;kogkfjd gSA 
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II çfrcfU/kr ;k lfefr nSo çfrp;u&  

1- Lrfjr nSo izfrp;u& ;fn lexz dh bdkb;k¡ esa ltkrkf;rk dk vHkko gksrk gS 

rks dqYk bdkb;ksa dk fuf”pr  [k.Mksa oXkksZ ;k Lrjksa eas ckV fy;k tkrk gSA vkSj izR;sd 

Lrj esa ls nSo izfrp;u ds vk/kkj ij bdkb;ksa dk pquko fd;k tkrk gSA  

,d mnkgj.k ds ek/;e ls bls le>k;k tk ldrk gS%&  

;fn ,d uXkj esa 1000 ifjokj gS ftuesa ls ifjokjksa dk p;u djds muds ikfjokfjd 

ctg ij dqy 1000 ifjokjksa dks dqN oXksZ esa ckaV fy;k tk;sA ekuk fd pkj oxZ cuk 

fy;s &1000 :Ik;s ekufuld vk;] 1000 ls 3000 :i;s rd vk;] vf/kd ekfld vk; 

okys ifjokjA fQj bu oXksZ ls nSo izfrp;u ds vk/kkj ij dqy feykdj 20 ifjokjks dk 

p;u dj fy;k tk;A bu bdkb;ksa ds p;u dh n`f"V ls Lrfjrk nSo izfrp;u fuEu 

rhu izdkjksa dk gks ldrk gS& 

a) vkuqikfrd Lrfjr çfrp;u & bl jhfr esa çR;sd Lrj ;k [k.M esa ls vuqikr 

esa bdkbZ;ksa dk p;u fd;k tkrk gS] tks vuqikr izR;sd [k.M dk dqy leXkz es 

gksA ;fn rhu vk; oXksZ esa Øe'k% 400] 300] 200 vkSj 100 ifjokj gS rks 20 

ifjokjksa ds p;u ds fy;s bu oXks± esa ls Øe'k% 8] 6] 4 vkSj 2 ifjokjksa dk p;u 

fd;k tk;sXkkA 

b) xSj vkuqikfrd Lrfjr çfrp;u & bl jhfr esa çR;sd [k.M es ls cjkcj 

bdkbZ;ksa dk p;u fd;k tkrk gSA bl vk/kkj ij izR;sd vk; oxZ esa ls 5&5 

ifjokjksa dk p;u fd;k tk;sXkkA 

c) Lrfjr Hkkfjr çfrp;u & bl jhfr esa çR;sd [k.M esa ls izfrn'kZ esa leku 

bdkbZ;ka yh tkrh gS ysfdu [k.Mksa ds vkdkj ds vk/kkj ij mu bdkb;ksa dks 

Hkkj fn;k tkrk gSA bl jhfr ds vk/kkj ij izR;sd oxZ esa ls 5&5 ifjokjksa dk 

p;u fd;k tk;sXkk] ysfdu mUgsa Øe'k% 4] 3] 2 vkSj 1 dk Hkkj fn;k tk;sXkA 

 ;g mYys[kuh; gS fd Lrfjr nso izfrp;u dks fefJr izfrp;u Hkh dgk tkrk 

gS D;ksafd blesa lfopkj izfrp;u ,oa ljy nSo izfrp;u dk feJ.k gksrk gSA 

Lrfjr nSo çfrp;u ds ykHk %& 
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• vf/kd çfrfuf/k çfrn'kZ &mfpr :i ls fodflr gksus ij izfn'kZ leXz dk 

vf/kd izfrfuf/kRo dgrk gSA 

• iz'kklfud lqfo/kk & {ks= los±{k.kksa esa Lrfjr izfrp;u viukus ij iz'kklfud 

lqfo/kk jgrh gS HkkSXksfyd LFkkuh;dj.k dk /;ku eas j[kk tkrk gSA 

• fo"ke izÑfr ds leXzksa esa mi;qDr 

• çfrp;u leL;kvksa dks fHkUurk & dqN leXzksa es mlds   fofHkUu HkkXksa esa 

çfrp;u lekL;kvksa esa egRoiw.kZ fHkUurk,¡ gks ldrh gSA 

bu ykHkksa ij tksj nsrs gq, XzksgeSi us dgk] ßbl izdkj dk izfrp;u lfopkj 

izfrp;u ds i{kikr rFkk ljy nSo izfrp;u dk vfuf”pr rk ds e/; lUrqyu LFkkfir 

dgrk gSAÞ 

Lrfjr nSo çfrp;u ds nks"k %& 

Lrjksa dk nks"kiw.kZ foHkktu 

Lrj cukus vkSj bdkbZ;ka j[kus dh dfBukbZA 

fdUrq bl nks"kksa dks lko/kkuh ls gy Hkh fd;k tk ldrk gSA 

blds fy, &  

(i) çR;sd [k.M vFkok Ljr  dk vkdkj bruk cM+k vo'; gks fd muesa ls çfrn'kZ 

ds fy;s bdkb;ksa dk p;u lEHko gks ldsA 

(ii) fofHkUu Lrjksa eas 'kkfey dh tkus okyh bdkb;ksa esa vkUrfjd lthrhFkrk gksA 

(iii) ;Fkk&lEHko vkuqikfrd Lrfjr izfrn'kZu viuk;k tk;s vkSj ;fn XkSj vkuqikfrd 

viuk;k tk;s rks mUgsa mfpr Hkkj fn;k tk;saA 

(iv) Lrj ;k [k.M ,sls u cu tk;sa ftuesa ,d gh bdkbZ nks Lrjksa esa izos'k ;ksx; cu 

ldsA 

2- O;ofLFkr nSo çfrp;u & bl jhfr ds vuqlkj lcls igys leXz dh lHkh bdkb;ksa 

dks ,d O;ofLFkr Øe tSls o.kZukRed] la[;kRed ,HkkSXksfyd vFkok le;Øe esa 

Øec) dj ysrs gSA vkSj fQj bUgha esa ls bdkb;ka pqu yh tkrh gSA çfrn'kZ esa 

igyh bdkbZ nSo vk/kkj ij pquh tkrh gS vkSj 'ks"k fuf”pr  Øe esa NVuk pyk 

tkrh gSA 
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mnkgj.k & ,d d{kk esa 50 yM+fd;ka gS vkSj muesa ls 5 dk U;kn'kZ ysuk gS] rks loZçFke 

dj ysaxsA blds i'pkr~ U;kn'kZ esa bdkb;ksa dks 'kkfey djus dk vUrj fu/kkZfjr djsxsas] 

tks leXz dh dqy bdkbZ;ka esa 'kkfey dh tkus okyh bdkb;ksa dk vk/kkj ij vFkkZr~ 

50@5 ¾ 10 fu/kkZfjr gksXkA ekuk fd og jksy ua0&06 vkrk gS rks U;kn'kZ esa 'kkfey 

gksus ij jksy ua0&6 ¼6$10½16] ¼6$20½26] ¼6$30½36 vkSj ¼6$40½46 gksaXsA rduhdh n`f"V 

ls U;kn'kZ çkjEHk  Hkh dgrs gSA U;kn'kZ] fpUg }kjk O;Dr  fd;k tkrk gSA U;kn'kZ vUrj 

dks 'R' rFkk U;kn'kZ esa 'kkfey dh tkus okyh bdkb;ksa dh la[;k dks 'n' ds :i esa j[kk 

tkrk gS vkSj U;kn'kZ esa 'kkfey gksus okyh bdkb;ka ds Øe esa fuEu izdkj j[kk tk 

ldrk gSA 

i, +i+k+i+2k ...................... i + (n - 1)k 

çR;sd fUkf'pRk Lrj esa ls ,d bZdkbZ 'kkfey dj ysus ds dkj.k ;g cgqr lhek rd nSo 

izfrp;u tSlk izrhr gksrk gSA 

;g vR;Ur ljy ,oa feRko;;h jhfr gS ijUrq ;g rHkh lEHko gS tc leXz dk iw.kZ <akpk 

v/kru ,oa bdkb;ka nSo Øe esa O;ofLFkr gSA 

3- cgqLrjh; nSo çfrp;u  

bl jhfr eas çfrn'kks± dk pquko vusd Lrjksa esa gksrk gS vkSj izR;sd Lj ij nSo çfrp;u 

jhfr dk iz;ksx fd;k tkrk gSaA 

mnkgj.k ds fy;s mÙkjk[k.M eas egkfo|kfy;ksa esa i<+us okys 5000 Nk=&Nk=kvksa dk 

çfrn'kZ ysuk gS rks bl jhfr ds vUrXZr izFke fo'ofo|ky; pqu fy;s tk;saXsA fQj nwljs 

Lrj ij bu fo'ofo|ky;ksa esa ls nSo izfr;pu }kjk dqN egkfo|ky; pqu fy;s tk;saXsA 

rhljh }kjk dqN egkfo|ky;ksa esa ls nSo izfrp;u }kjk Nk=&Nk=k,a pqu yh tk;sXhA 

fofHkUu Lrjks ij Hkh nSo izfrp;u dh fofHkUu jhfr;ksa Hkh viuk;h tk ldrh gSA tSls 

blh mnkgj.k esa] igys Lrj ij fo'ofo|y;ksa dks p;u Lrfjr nSo izfrp;u }kjk fd;k 

tk;s] egkfo|ky; ds p;u ds fy;s ljy nSo izfrp;u viuk;k tk;] Nk=&Nk=kvksa ds 

pquko ds fy;s O;ofLFkr nSo izfrn'kZu viuk;k tk;sA 
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;g jhfr dkQh ykspnkj gS vkSj fo'kky {ks= ds vuqla/kkuksa dks Hkh ferR;f;rk 

rFkk iz'kkldh; lqfo/kk ds lkFk iwjk fd;k tk ldrk gS] ij bdls fu"d’kZ esa mlh 

lq)rk dk vHkko jgrk gSA 

4- lewg çfrn'kZu  & 

bl jhfr ds vUrXZr leXkz dks fofHkuu lewgksa esa ckaV fy;k tkrk gS vkSj izR;sd lewg eas 

ls nSo izfrp; jhfr ls bdkb;ksa dk pquko djds izfrn'kZ cuk;k tkrk gSA vkSj ge fof/k 

dk iz;ksx vkS|ksfXd mRiknuksa esa gksrk gSA tSls dqN d, QSDVjh esa izfrfnu 1000 MCcs 

curs gS vkSj muesa ls 10 fMCcks dh foLrr̀ tk¡p djuh gS rks cus gq;s MCcksa ls 100&100 

MCcksa ds 10 <sj cuk nsaXks vkSj çR;sd <sj esa ls nSo çfr'kr fof/k }kjk ,d&,d fMCck 

fudkydj ;kn'kZ cuk ysaaXksA 

27-15-2  vnSo çfrp;u ;k XkSj lEHkkfor çfrp;u 

1-lfopkj çfrp;u - bl jhfr esa vuqlU/kkudrkZ viuh bPNk ,oa vko';drkuqlkj 

bdkbZ;ksa dk p;u djrk gS ,oa viuh le> ls mUgha bdkbZ;ksa dks 'kkfey djrk gS tks 

mldh n`f"V ls leXz dk mfpr çfrfuf/kRo djrh gSA bdkbZ;ksa dks 'kkfey djuk ,oa u 

djuk iw.kZr% vuqlU/kkudrkZ dh foosd] ;ksx;rk vkSj LosPNk ij fuHkZj djrk gSA 

ljy ,oa lqfo/kktud gksrs gq;s Hkh bl jhfr ds fuEufyf[kr nks"k gS %& 

a) fo"k;Xr çÑfr & bdkb;ksa ds pquko esa vuqla/kkudrkZ ds iwoksXzgks] fo'oklks] 

i{kikr vkSj lqfo/kk ls izHkkfor gksus ds dkj.k ;g jhfr vR;f/kd fo"k;Xr gks 

tkrk gSA 

b) vf/kd bdkb;ksa ds leXz esa vuqO;qDr & leXz dk vkdkj cM+k gksus ij izfrfufèk 

bdkb;ksa dk p;u dkQh dfBu cu tkrk gSA 

c) çfrp;u foHkkX & bdkb;ksa ds pquus dk vk/kkj lEHkkouk ;k volj ij u gksus 

ds dkj.k] izfrp;u foHkez dks ugh ekik tk ldrkA 

d) ;g jhfr vf/kd oSKkfud ugha gS fQj Hkh bl jhfr ds iz;ksx dksrc mi;ksxh 

eku ldrs gS tc leXz esa dqN bdkb;ka vR;Ur egRoiw.kZ gks vkSj mudk U;kn'kZ vFkok 

izfrn'kZ esa 'kkfey djuk vko';d gksA ;g lc vuqlU/kkudrkZ dks dq'kyrk ij fuHkZj 

djrk gSA  
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2- dksVk ;k vH;a'k izfrp;u   & ;g Lrfjr izfrp;u dk gh ,d :i gSA izX.kdks 

ds fy;s vyx&vyx dksVk fuf”pr  dj fn;k tkrk gS rkRi;Z ;g fd 'kq# ls gh ;g 

crk fn;k tkrk gS fd vius&vius {ks= esa fdruh ;kn'kZ bdkb;ksa dk p;u djuk gSA 

dksVs ds fu/kkZj.k dk vk/kkj vk; oxZ] fyaX] O;olk;] /kkÆed ;k jktuSfrd lEcU/k ds 

vk/kkj ij gh gks ldrk gSA dksVs ds vUXrZ bdkb;ksa dk p;u izX.kdks dh bPNk vkSj 

foosd ij fuHkZj djrk gSA bl p;u esa nSo izfrp;u dk iz;ksx ugh fd;k tkrkA 

mnkgj.k ds :i eas] ernku ls iwoZ yksXksa ds fopkjksa dk m/;;u djus ds fy, 

,d uXj ds nl izX.kd fu;qDr fd;s X;s vkSj izR;sd dk ;g dksVk fu/kkZfjr fd;k X;k 

fd mls vius {ks= esa 20 O;fDr;ksa ls lk{kkRdkj djuk gS] ftleas 10 iq#"k vkSj 10 L=h 

gksa vc izR;sd izX.kd vius {ks= esa viuh bPNk vkSj foosd ds vk/kkj ij 20 O;fDr;ksa 

dk pquko djus ds fy;s muls lk{kkRdkj lwpuk,¡ ,df=r djsXkA 

ykHk %& 

1. Lrfjr vkSj lfopkj ifrp;u dk feJ.k gksus ds dkj.k nksuks jhfr;ksa ds ykHk fey 

tkrs gSA çkjEHk esa fuf”pr  vk/kkjkas ij Lrj cuk fn;s tkrs gS vkSj mueas ls izX.kdksa 

}kjk lfopkj ds vk/kkj ij U;kn'kZ fy;k tkrk gSA 

2. bdkb;ksa ds pquko esa yksp & bl izfrp;u esa ;g lqfo/kk jgrh gS fd izX.kd U;kn'kZ 

dh bdkb;ksa esa vko';d ifjorZu dj ldrk gSA 

3. i;kZIr fo'oluh; ifj.kke & dq'ky ,oa vuqHkoksa izX.kdks }kjk fd;s tkus ls ;g jhfr 

fo'oluh; ifj.kke ns ldrh gSA 

nks"k %& 

1. iwoZ /kkj.kkvksa dh i`f"V ds fys; iz;ksx&bldk iz;ksx vuqlU/kkudrkZ dh iwoZ /kkj.kkvksa 

dks iq"V djus ds fy;s fd;k tk ldrk gS] tks okLrfodrk ls nwj gSA 

2. foi.ku foHkze dh X.kuk ugha & nSo izfrp;u ij vk/kkfjr u gksus ds dkj.k dksVk 

izfrp;u foHkze dh X.kk ugh dj ldrkA 

3. nks"kks dks ckotwn foi.ku losZ{k.k] jktuSfrd losZ{k.k rFkk oSpkfjd ernku dk 

losZ{k.k djus esa ;g jhfr i;kZIr :i ls viuk;h tkrh gSA 
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3-lqfo/kkuqlkj izfrp;u  

viuh lqfo/kk ds vqulkj vuqlU/kkudrkZ tc U;kn'kZ dh bdkb;ksa dks pqu ysrk gS] rks 

mls lqfo/kkuqlkj izfrp;u dh jhfr dgrs gSA mnkgj.k ds fy;s] fo'ofo|k;y dh 

v/;kid lwph esa ls v/;kidkas dk izfrn'kZ pqu ysukA ;g ,d ljy jhfr gS fdUrq 

bldk nks"k ;g gS fd ;g voSJfed] vfo'oluh;] vO;ofLFkr ,oa voljoknh gSA 

4-foLrr̀ izfrp;u  

bl jhfr esa mu bdkb;ksa dks ugh fy;k tkrk ftudh lwpuk;sa ,df= djuk dfBu o 

vlEHko gksA ;g ,d laX.kuk dh rjg dh jhfr gS vkSj blesa leXz dh vf/kdkf/kd 

bdkb;ka Nk¡V yh tkrh gSA 

27-16 izfrn'kZ dk vkdkj ,oa izfrp;u dh jhfr  

izfrp;u jhfr ek= rduhdh ,oa tfVy oSKkfud vuqla/kkuksa esa gks ugh oju~ 

nSfud thou dh fØ;kvksa esa Hkh dkQh izpfyr gks pqdh gSA U;kn'kZ dh mi;ksfXrk ,oa 

fo'oouh;rk mlds vkdkj vkSj viuk;h X;h izfrp;u dh jhfr ij fuHkZj djrh gSA ;g 

/;ku nsus ;ksx; gS] ,d U;kn'kZ cM+k gksrs gq;s Hkh O;FkZ gks ldrh gS] D;ksafd og izfrp;u 

ij vk/kkfjr ugha] vFkok og nSo izfrp;u ij vk/kkfjr gksrs gq;s Hkh vfo'oluh; ldrk 

gS] D;ksafd og NksVk gSA 

blls nks fu"d"kZ fudyrs gS & 

1) çfrn'kZ nSo izfrp;u ij vk/kkfjr gksuk pkfg;sA 

2) izfrn'kZ dk vkdkj leqfpr gksuk pkfg,A 

nSo izfrp;u ij U;kn'kZ gksus ds vusd ykHk gSA 

¼1½ fu"i{krk ¼2½ leXz dk okLrfod izfrfuf”pr o] ¼3½ fun'kZu foHkze dk eki 

¼4½ ljy] ¼5½ feRo;f;rk 

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 dgk tkrk gS fd izfrn'kZ ftruk cM+k gksXk mruk gh vf/kd fo'oluh; 

gksXkA vf/kd cM+k gksus ls izfrn'kZ ysus es le;] /ku vkSj Je dh cpr ugha gks ik;sXkhA 
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vf/kd NksVk gksus ij nSo izfrp;u gksus ij Hkh og izfrfuf/k vkSj fo'oluh; ugha gks 

ldrkA vr% ;g dgk tk ldrk gS fd izfrn'kZ dk vkdkj vuqdwyre gksuk pkfg,A 

ikVu ds vuqlkj izfrn”kZ dk vuqdwyre vkdkj og gS tks dq'kyrk] izfrn'kZ dk 

vuqdwyre vkdkj og gS tks dq'kyrk] izfrfuf/kRo fo'oluh;rk RkFkk yksp dh 

vko';drkvksa dks iwjk djrk gSA vr% izfrn'kZ dk vkdkj fuEu ?kVdks ls izHkkfor gksrk 

gS & 

• leXkz dh izÑfr&ltkfr; bdkb;ka gksus ij NksVs izfrn'kZ ls dk;Z py tk;sXk 

blds foijhr fofHkUu Xkq.kks ;k fo'ks"krkvks okyh bdkb;ksa gks rks vkdkj cM+k gksuk 

pkfg;sA 

• 'kq)rk dk mÙkj & 'kq)rk ds Lrj vkSj U;kn'kZ ds vkdkj es leku lEcU/k gSA 

• le; rFkk /ku dh miyfC/k&vuqlU/kkudrkZ ds lk/kuks dk izHkko izfrn'kZ ds 

vkdkj ij Hkh iM+rk gSA ;fn mlds ikl i;kZIr /ku le; rFkk {ke lk/ku 

miyC/k gS rks U;kn'kZ dk vkdkj cM+k j[kuk gksXkkA 

• v/;;u dh izÑfr & ,d cM+h leL;k ds v/;;u ds fy;s U;kn'kZ dk vkdkj 

cM+k gksuk pkfg, vkSj foykse'k%A 

• lexz dk vkdkj & leXz ds cM+k gksus ij izfrn'kZ dks izfrfuf/kiw.kZ cukus ds 

fy;s izfrn'kZ dk vkdkj Hkh cM+k gksuk pkfg,A 

• iz'ukoyh dk vkdkj & iz'ukoyh dk vkdkj cM+k gksus ij izfrn'kZ dk vkdkj 

NksVk j[kuk pkfg;s vkSj foykse'k%A 

• izfrp;u dh jhfr & ljy nSo izfrp;u esa 'kq)rk dk Å¡pk Lrj cuk;s j[kus ds 

fy;s izfrn'kZ dk vkdkj cM+k j[kuk gksXkA tcfd Lrfjr izfrp;u es NksVs 

vkdkj }kjk Hkh iz;kZIr fo'oluh; ifj.kke izkIr fd;s tk ldrs gSA 

27-17 nSfud thou es çfrp;u dk egRo 

vk/kqfud ;qx izfrp;u dk ;qx gSA vuqla/kku dh ;g jhfr egRoiw.kZ ,oa 

yksdfiz; jhfr gSA bldk iz;ksx vlhfer gS ek= oSKkfud ,oa rduhdh vuql/kkuksa esa gh 

jgh CkfYd nfSud fØ;kvksa esa Hkh bldk egRo fn[kkbZ iM+rk gSA  
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dqN mnkgj.k ;g Li"V dj nsxsaA tSls pkoy dk O;kikjh pkoy ds <sj esa ls ,d eqV~Bh 

pkoy ns[kdj mldh Xq.koÙkk vkSj ewY; r; djrk gSA mcys gq;s vkywvksa esa ls ,d ;k 

nks ns[kdj Kkr gks tkrk gS f dos mcys gS ;k ughaA ued dk Lokn ,d pEep lCth 

p[kdj gh ekywe gks tkrk gSA LUksMs dksj us fy[kk gS] jksXh dh ,d cwn jDr dk ijh{k.k 

djds fpfdRld fu"kd"kZ fudky ysrk gSA dqN gh bdkb;ksa dk fujh{k.k djds cM+s lewgks 

ds ckjs esa tkudkjh izkIr djus dh jhfr gSA Cysij us rks ;gk¡ rd dgk gS fd ge 

izfrp;u ds ;qx essa jg jgs gSA 

27-18 lkjka'k  

dky dh Xkfr ds lkFk ewY;ksa es gksus okys fofHkUUk nh?kZdky ,oa vYidkyhu mPPkopuksa 

dk fof/kor~ fo'ys"k.k fdlku] miHkksDrk] O;kikjh] iz'kkld vkfn lHkh oXksZ ds O;fDr;¨a ds 

fy;s vko';d vkSj mi;ksxh gksrk gSA fu"d"kZ :i eas ;g dgk tk ldrk gS fd dky 

Js.kh dk vk'k; le; Øe esa lkaf[;dh; laedks dh O;oLFkk ls gSA ;g Js.kh le; 

ifjorZu ds lkFk gh rF; fo'ks"k ds laedksa eas gksus okys ifjorZuksa dks Li"V djrh gSA bu 

ifjorZuksa dks dqN oXkks± esa ck¡V ldrs gS vkSj oxZ gh dky Js.kh ds la?kVd dgs tkrs 

gSAewy laedksa dks ^�*ls n'kkZ;k tkrk gSS] blds pkj la?kVd gSA 

nh?kZdkyhu ço`fÙk (T) ekSleh fopj.k (S) pØh; mPpkj.k (C)vfu;fer mPpkopu (I) 

nh?kZdkyhu ço`fr dks ekius ds fy;s pkj izeq[k jhfr;k¡ fuEu izdkj gS %&eqDr 

gLr jhfr ] v)Z e/;d jhfr ] py ek/; jhfr] ,oa U;wure oxZ jhfrA vYidkyhu 

mPpkopu dks ekius dh çeq[k jhfr;ka ljy ek/; ;k vkÙkZo ek/; ;k vkÙkZo fopj.k]  

py ek/; }kjk vkÙkZo fopj.k ] J`[ayk ewY;kuqikr jhfr] py ek/; vuqikr jhfr ,oa 

izo`fÙk vuqikr jhfr gS A dky Js.kh esa gksus okys nh?kZdkyhu ,oa vYidkyhu mPpkopuksa 

dk v/;;u u flQZ O;kikjh oju~ vFkZ'kkL=h ds fy, Hkh cM+k egRo j[krk gSA Hkwrdky 

ds ifjorZu ds fo'ys"k.k djds os fiNys vuqHko ds vk/kkj ij Hkfo"; dh uhfr;k¡ 

fu/kkZfjr dj ldrs gSA vkSj viuh fØ;kvkas ij fu;a=.k djds Hkfo"; ds tksf[keksa ls 

vius O;kikj dh lqj{kk dj ldrs gSA vr% ;g dg ldrs gS fd fofHkUu oxZ pkgs oks 

vFkZ'kkL=h gks ;k miHkksDrk] ;kstukdkj] fdlku] jktuhfrd vkfn lHkh ds fy;s dky 
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Js.kh eas ls okys ifjorZuksa dk fo'ys"k.k fo'ks"k :i ls mi;ksxh gksrk gSA ,d foosdiw.kZ 

fo'ys"k.k rFkk ladsrdks dk oSKkfud foospu dky Js.kh dh egÙkk esa o`f) djrk gSA 

lkf[;dh; vuqlaU/kku esa laed ewy vk/kkj gS vkSj budk ladyu ßlaXk.kukÞ ;k 

ßçfrp;uÞ jhfr }kjk fd;k tk ldrk gSA;g dgk tk ldrk gS fd izfrp;u fl}kUr 

,d leXkz o mlls pqus X;s izfrn'kksZ ds e/; ik;s tkus okys lEcU/kks dk oSKkfud 

v/;;u gSA  

izfrp;u fl}kUr dk lcls egRoiw.kZ mn~ns'; ;g gS fd fdlh fopkjèkhu leL;k ds 

lEcU/k es de ls de le;] o 'kfDr [kpZ djds vf/kd ls vf/kd tkudkjh izkIr djrk 

gSA izfrp;u ds vUrXkZr ,d vkSj U;kn'kZ ds vk/kkj ij leXkz ds y{k.kksa dk vuqeku 

yXkuk rFkk nwljh vksj bu vuqekuks dk fo'oluh;rk dk ewY;kdau djuk gSA ;fn leXz 

dh lHkh bdkb;ksa ds lak[;dh; eki tSls%& izeki fopyu] ek/;] lg lEcU/k Xq.kkd 

vkfn fudkys rks bu ekiksa dks izkpy dgrs gS tcfd leXkz es ls dqN bdkb;ka pqudj 

muds ek/; vkfn fudkys rks izfrn'kZu dgykrs gSAçfrp;u dh jhfr;®a dks nks eq[; HkkXk 

esa ckVk tk ldrk gS nSo izfrp;u vnSo izfrp;u A,d U;kn'kZ cM+k gksrs gq;s Hkh O;FkZ 

gks ldrh gS] D;ksafd og izfrp;u ij vk/kkfjr ugha] vFkok og nSo izfrp;u ij 

vk/kkfjr gksrs gq;s Hkh vfo'oluh; ldrk gS] D;ksafd og NksVk gSA bldk iz;ksx vlhfer 

gS ek= oSKkfud ,oa rduhdh vuql/kkuksa esa gh jgh CkfYd nfSud fØ;kvksa esa Hkh bldk 

egRo fn[kkbZ iM+rk gSA  

27-19 'kCnkoyh %& 

1)  ekSleh ifjorZu ,sls ifjorZu tks fu;fer vkSj vkoÙkZd gksrs gSA

2)  nSo mPpkopu vfu;fer mrkj&p<koA

27-20 y/kqmÙkjh; ç'u %& 

1) fu;fer vYidkyhu mPpkopu dks foHkkftr fd;k tkrk gSA ____________ 

 (b) ____________ 

2) dky ekyk ds Xkq.ku ekWMy esa � = O � T � S = _______________ 

3) fdlh dky ekyk ds leadks esa c<+us ;k ?kVus dh nh?kZdkyhu izo`fÙk dks ---------------

----- dgrs gSA 
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4) ekSleh fopj.k ------------------ vof/k ds vYidkyhu mPpkopu gSA 

5) izek.k foHkze izfrp;u dh ------------------ ds lEcU/k esa crkrk gSA 

6) ,d izfrn'kZuds lHkh lEHkkfor ewY;ksa ls cuk fooj.k -------------------- dgykrk gSA 

7) izfrn'kZ forj.k dk izek.k fopyu --------------------- dgykrk gSA 

8) 'kwU; ifjdYiuk bl ckr ij tksj nsrh gS fd v/;;u ds fof'k"V ekeys esa ----------

-------- vkSj ---------------------- ds e/; dksbZ okLrfod varj ugh gksrk gSA 

mÙkj %& 

1) ekSleh] pØh;  

2) � = T X S X C X I 

3) C + T  

4) lqnh?kZdky miufr 

5) pØh; 

6) vfo'olfu;rk 

7) izfrn'kZ fooj.k 

8) izek.k foHkze 

9) izfrn'kZ] leXz 

27-21 cgqfodYih; ç'u %& 

1) lkekUr ek/; dh izeki =qfV dk lw= &  

(i)  -  (ii)  

(ii)  (iv)  

2) ek/; fopyu dks izeki =qfV gksrh 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 %& ifjek.kkRed fof/k;k¡ ]y{eh ukjk;.k vXkzoky] vkXjk 

• Mk0 ds0 ,y0 XkqIrk ,oa Mk0 gfjvkse XkqIrk%& ifjek.kkRed rduhdsa ]uo;qx 
lkfgR; Hkou] vkXkjkA 

• Mk0 ds0 ,y0 XkqIrk] jfo dkUr%& vFkZ'kkL= dh vk/kkjHkwr ifjek.kkRed fof/k;k¡ 
]uouhr ifCyds'kUl] vkXjk 

• ,l0ih0 flag%& lakf[;dh% fl)kUr ,oa O;ogkj] ,l0 pUn ifCyds'kUl ubZ 
fnYyhA  

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) dky Js.kh ds fo'ys"k.kls vki D;k le>rs gS\ miufr ekiu dh fof/k;ksa 

dk laf{kIr o.kZu dhft;sA 

2) dky Js.kh D;k gS\ nh?kZdkyhu izo`fÙk] ekSleh ifjorZukas rFkk pØh; 

mPpkopuksa eas vUrj Li"V dhft;s\ fdUgh fn;s X;s laedksa esa nh?kZdkyhu 

izo`fÙk dh eki fdl çdkj djasXsA 

3) izfrn'kZ vuqla/kku ls vki D;k le>rs gS\ izfrp;u ij vk/kkfjr 

ifj.kkeksa dh lkFkZdrk dk v/;;u djus ds fy;s fofHkUu fof/k;ksa dk 

foospu dhft;sA 

4) fVIi.kh fyf[k;s  (i) izfrn'kZu (ii) izkpy (iii) izfrp;u forj.k (iv) 

dky Js.kh ds la?kVd 
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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 dh bdkbZ esa geus ^^izfrp;u ds fl)kUra ,oa dky Js.kh^^ dk v/;;u fd;kA 
izfrp;u ds ek/;e ls geus ;g lh[kk fd fdl izdkj lkaf[;dh; uhfr;ksa ds ek/;e~ ls 
tfVy rFkk O;kid rF;ksa dk v/;;u ljyrk rFkk lqxerk ls fd;k tk ldrk gSA ogha 
dky Js.kh ds iz;ksx ds ek/;e ls ge izo`fRr;ksa rFkk iwokZuqekuksa dk csgrj vkWdyu dj 
ldrs gSA 
 ekuo thou ds lHkh igyqvksa tSls vkfFkZd O;kikfjd jktuSfrd ,oa oSKkfud 
vkfn {ks«kksa esa mrkj p<ko vkrs jgrs gS ftlds QyLo:i ekuo dks Hkkoh ifjfLFkfr;ksa 
dk iwokZuqeku yxkrs gq;sa fofHkUu fu.kZ; ysus iM+rs gS Hkfo"; dh vfuf’pr ?kVukvksa dk 
oSKkfud rkSj ij vkWdyu djus rFkk iwokZuqeku yxkus ds fy;s lkaf[;dh esa fo}kuksa us 
fofHkUu fl)kUrks dk fodkl fd;k gSA izkf;drk ds fl)kUr blh fn’kk esa v/;;u djus 
gsrq fodflr fd;s x;s gSA 
 Hkfo"; dh vfuf’pr ?kVukvksa dk vius i{k esa iwokZuqeku djus dk vkWdyu 
izkf;drk ds fl)kUrksa ds vUrZxr fd;k tkrk gSA mnkgj.kkFkZ fdlh eSp esa veqd Vhe 
ds lQy gksus dk D;k vkWdyu gSA mijksDr lHkh laHkkoukvksa dk xf.krh; rFkk oSKkfud 
fof/k;ksa ls iwokZuqeku fdl izdkj ls yxk;k tkrk gS ge ;g v/;;u orZeku bZdkbZ ^^ 
izkf;drk ds fl)kUr ^^ ds vUrZxr djsxsaA 
 
28-2 mn~ns”; 
  
bl bdkbZ esa ge izkf;drk ds lUnHkZ esa fuEu tks v/;;u djsxsa mlds mn~ns’; fuEuor~ 
gS & 

• izkf;drk dk vFkZ] ifjHkk"kk rFkk izkf;drk dk D;k rkRi;Z gS \ 
• izkf;drk fl)kUrksa dk mn~xe ,oa fodkl dSls rFkk fdl izdkj gqvk \ 
• izkf;drk dh vo/kkj.kk;sa dkSu lh gS \ 
• izkf;drk dk ifjdyu fdl izdkj ls fd;k tkrk gS \ 
• izkf;drk ds ifjdyu esa egRoiw.kZ lgk;d x.ku fØ;k;sa dkSu&dkSu lh gS \ 
• izkf;drk ds eq[; fl)kUr ,oa izes; dkSu&dkSu lh gS \ 
• izkf;drk ls lEcfU/kr ljy rFkk tfVy la[;kRed iz’uksa dks fdl izdkj ls 
gy fd;k tkrk gS \ 
• izkf;drk ds fl)kUrksa ds mi;ksx rFkk egRo dkSu ls gSa \ 
• izkf;drk ds fl)kUrksa ds v/;;u esa egRoiw.kZ 'kCnkofy;ksa dks fdl izdkj ls 
ifjHkkf"kr fd;k tkrk gS \ 
 

28-3 mn~xe ,oa fodkl   
izkf;drk ds mn~xe rFkk fodkl esa lVksfj;ks ,oa tqvkfj;ksa dk cM+k gh egRoiw.kZ ;ksxnku 
gSA ;|fi |wr ØhM+k] iklk rFkk rk’k dk [ksy flDdk mNkyuk] ?kqM+nkSM+ vkfn ij lêk 
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rFkk tqvk yxkus dh izfØ;k iwjh nqfu;k esa yksdfiz; jgh gS ijUrq ;wjksi bu [ksyksa dk 
fodkl 15 oha&16 oha lnh rd vkrs&vkrs dkQh is’ksoj gks x;k FkkA vr% lêksfj;ksa rFkk 
tqvkfj;ksa us Hkh lQyrk ds fy;s xf.krKksa ls lykg ysuh vkjEHk dj nh FkhA bl fn’kk 
esa bVyh ds xf.krK tsjkse~ dkMZu ¼1501&1576½ }kjk ^^cqd ckbZ pkUl^^ uked iqLrd 
dh jpuk dh ftlesa igyh ckj la;ksx ij vk/kkfjr [ksyksa esa gksus okys tksf[keksa rFkk 
mUgsa de djus ds fu;eksa dk o.kZu fd;k x;k FkkA blh Øe esa bVyh ds egku 
oSKkfud xSfyfy;ks ¼1564&1642½ }kjk iklk Qsadus dh leL;kvksa dk la[;kRed 
lkek/kku izkIr djus dk iz;kl fd;k x;k FkkA 
 ijUrq xf.krh; ek/;e~ ls izkf;drk ds fl)kUrksa dk oSKkfud rFkk lqO;ofLFkr 
izfriknu ,oa fodkl ÝkUl esa gqvkA ;gkW ij f’kosfy;j Mh eh;j uked dqyhu tqvkjh 
}kjk izLrqr |wr leL;kvksa dk lkek/kku djrs gq;sa Ýkfllh xf.krK CySt ikLdy 
¼1623&1662½ rFkk fi;j gh QySV ¼1601&1665½ }kjk izkf;drk ds fl)kUrksa dk fof/kor 
fodkl vkjEHk fd;kA blh Øe esa fLoV~tjyS.M ds izfl) xf.krK tsEl cuksZyh 
¼1654&1705½ dk Hkh uke vkrk gS ftUgksusa chl o"kksZ rd O;kid 'kks/k rFkk v/;;u ds 
i'pkr viuh iqLrd ^^vlZ dkWu tSDVSuMh^^ dh jpuk dh rFkk blds vUrxZr mUgksus 
vk/kqfud le; esa Hkh yksdfiz; izkf;drk ds e’kgwj fl)kUr ^^ cuksZyh izes; ^^ dk 
izfriknu fd;kA 
 vBkjgoha rFkk mUuhloha “krkCnh dk nkSj izkf;drk fl)kUrks gsrq fo’ks"k rkSj ij 
mYys[kuh; jgk gS bl le; vusdksa egRoiw.kZ fl)kUrksa rFkk izes;ksa dk fuekZ.k fd;k 
x;kA izfrykse izkf;drk ds izfl) fl)kUrksa dh jpuk Vk¡elcs;t¼1702&1761½ }kjk dh 
x;h ftls cs;t izes; ds uke ls tkuk tkrk gSA izkf;drk fl)kUr ds fodkl esa vc 
rd dh lokZf/kd egRoiw.kZ ?kVuk ^^F;ksjh vkQ ,ukfyfVdy izkscksfofyVh^^ ds izdk’ku 
¼1812½ dh jgh gS bl iqLrd dh jpuk Ýkfllh xf.krK fi;j lkbeu Mh0 ykIysl 
}kjk djds izkf;drk ds fpj izfrf"Br ;k fpj lEHkr~ fl)kUr dk izfriknu fd;k x;kA 
blds Ik”pkr~ rks izkf;drk ds fofHkUu fl)kUrksa rFkk vo/kkj.kvksa dk nkSj vkSj Hkh rhoz gks 
x;kA jkWusYM fQ’kj ,oa okSu ekbtst us izfrn’kZ lef"V dh vo/kj.kk ds izfriknu dj 
izkf;drk ds egRoiw.kZ n`f"Vdks.k dk fodkl fd;kA ftldks izkf;drk dk ^^ vk/kqfud 
n`f"Vdks.k ^^ ds uke ls tkuk tkrk gSA Ýsad jSesls us 1926 esa miuh iqLrd ^^ xf.krh; 
,oa vU; rdksZa ds fucU/kks ds vk/kkj  ds ek/;e~ ls izkf;drk dh O;fDrfu"B vo/kkj.kk   
dk izfriknu fd;kA 
 
 izkf;drk ds vk/kqfud fl)kUrksa ds izfriknu esa lokZf/kd egRoiw.kZ ;ksxnku :lh 
xf.krKksa dk gSA bu xf.krKksa esa psfcpso ¼1821&1894½ rFkk ,0 ekdksZc ¼1856&1922½    
dk uke izeq[k gSA ,d vU; :lh fo}ku dksYeksxksjkso }kjk 1933 esa izdkf’kr iqLrd      
^^izkf;drk ds vk/kkj^^   ds ek/;e ls izkf;drk ds vfHkx`ghr n`f"Vdks.k   dk izfriknu 
fd;k tksfd izkf;drk ds fl)kUrksa ds fodkl esa ,d Økafrdkjh ?kVuk gSA mudk 
fl)kUr izkf;drk dh vfHkxzghr lwfDr;ksa ij vk/kkfjr gS rFkk izkf;drk dks leqPp Qyu   
ds :i esa O;Dr djrk gSA ;kfu leqPp; fl)kUrksa ds iz;ksx ds ek/;e~ ls dksYeksxksjkso 
us izkf;drk ds fl)kUrksa dks ,d uohu rFkk O;kid fn”kk iznku dhA 
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28-4 izkf;drk dh ifjHkk"kk ,oa vo/kkj.kk 
 
izkf;drk fl)kUrksa ds mn~Hko rFkk fodkl dk ,d yack bfrgkl jgk gS ftlds dkj.k ls 
izkf;drk dh ifjHkk"kkvksa rFkk vo/kkj.kkvksa esa le;kuqlkj ifjorZu gksrk pyk vk;k gSaA 
ijUrq lkekU;r;k bls ges”kk ls fdlh ?kVuk ds gksus rFkk u gksus ds lUnHkZ esa Hkkoh 
laHkkoukvksa vFkok izR;k’kkvksa dh eki ds :i esa ns[kk tkrk gSA ;kfu fdlh ?kVuk ds 
?kfVr gksus dh vuqdwy ifjfLFkfr;ksa dks ml ?kVuk ds lUnHkZ ?kfVr gksus okyh leLr 
ifjfLFkfr;ksa ds vuqikr ds :i esa ns[kk tkrk gSA izkf;drk fdlh ?kVuk ds ?kfVr gksus 
dh laHkkouk dk eki gSA okLro esa izkf;drk ,d vuqikr gS ftls fHkUu ;k n’keyo ds 
:i esa O;Dr djrs gSA izkf;drk dk eki ges’kk 'kwU; ls ,d ds e/; vkrk gSA 'kwU; ls 
rkRi;Z og ?kVuk tks dHkh ?kfVr ugha gks ldrh gS rFkk ,d ls rkRi;Z og ?kVuk 
fuf’pr :i ls ?kfVr gksxhA okLro esa izkf;drk ds lUnHkZ esa fo}kuksa esa cM+k gh er 
erkUrj jgk gS ijUrq fQj Hkh izkf;drk dks fuEu pkj vo/kkj.kkvksa ds ek/;e~ ls 
ifjHkkf"kr fd;k tk ldrk gSA 

  izkf;drk dh fpjizfrf"Br vo/kkj.kkA 

       izkf;drk dh lkaf[;dh; vo/kkj.kkA 

       izkf;drk dh O;fDrfu"B vo/kkj.kkA 

       izkf;drk dh vfHkx`gh;rk vo/kkj.kkA 

 
28-4-1 izkf;drk dh fpj izfrf"Br vo/kkj.kk  
bl vo/kkj.kk dks x.khrh; vFkok iwoZorhZ ¼A Prioi½ izkf;drk Hkh dgrs gSA izkf;drk 
dh bl izphure~ rFkk ljyre~ vo/kkj.kk dk izfriknu ÝSap xf.krK ykIysl us fd;k 
muds vuqlkj ^^vuqdwy ?kVukvksa dh la[;k dk leku :i ls laEHkkfor leLr ?kVukvksa 
dk dqy la[;k ls vuqikr gh izf;drk gSA bl fopkj/kkjk dh eq[; ekU;rk ;g gS fd 
;kn`fPNd vfHkiz;ksx ¼Random Experiment½ ds ifj.kke le lEHkkoh ¼Equally 

Likely½ rFkk ijLij viothZ ¼Mutually Exclusive½ gksrs gSA mnkgj.k ds rkSj ij 
ikls ds QSad esa ls 1] 2] 3] 4] 5] 6] fdlh dh Hkh vkus dh laHkkouk leku gSA ijUrq 
,d le; esa ,d gh vad vk;sxkA blh izdkj flDds dh mNky esa fpr ¼Head½ ;k iV 
¼Tail½ vkus dh laHkkouk leku gS rFkk ,d le; esa ek= ,d gh ?kVuk ?kfVr gksxh 
vFkkZr ,d gh ifj.kke lkeus vk;sxkA nksuksa ifj.kke ,d lkFk ugha vk ldrs gSA bl 
vo/kkj.kk dh O;k[;k fuEuor~ izdkj ls dh tk ldrh gS &  
 
;fn fdlh ;kn`fPNd iz;ksx ls dqy ifj.kke m + n izkIr gks ftuesa ls m ifj.kke fdlh 
?kVuk A ds ?kfVr gksus dh vuqdwy ifjfLFkfr;ksa dks n’kkZrs gksa rks ?kVuk A ds ?kfVr 
gksus dh izkf;drk fuEuor~ gksxh & 
  A ?kVuk ds ?kfVr gksus ds fy;s vuwdwy ifjfLFkfr;k¡ 
P(A)  =  
            lHkh le lEHkkO; ifjfLFkfr;kW 
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�

���
 

 
?kVuk ds ?kfVr gksus dh fLFkfr lQyrk dks n’kkZrh gS ftls ��	� ;k p ladsr ls 
iznf’kZr djrs gS rFkk ?kVuk ds u ?kfVr gksus dh fLFkfr vlQyrk dk izrhd gS ftls q 

;k ��	�� ds }kjk iznf”Zkr fd;k tkrk gSA 
 

A ds ?kfVr gksus dh izkf;drk                        A ds u ?kfVr gksus dh 
izkf;drk 


 � ��	� �
�

���
                                    � � ��	�� �

���
 

 
 pwafd ?kVuk ;k rks ?kVsxh vkSj ;k rks og ?kVsxh gh ughaA vr% gj ifjfLFkfr esa 
 vkSj  dk ;ksx ges’kk gksxkA 

vr% � � � 
 � ,oa � � � 
 
 
 
mnkgj.k & ds rkSj ij ;fn fdlh ijh{kk esa cPps ds lQy gksus dh laHkkouk 60 izfr’kr 
gS rks bldk rkRi;Z ;g gqvk fd vlQy gksus dh laHkkouk 40 izfr’kr gSA 
vr% lQy gksus dh izkf;drk 
 � �� rFkk vlQy gksus dh izkf;drk � � gksxhA 

blh izdkj flDds ds mNky esa dqy ifj.kkeksa dk ;ksx � � � ges’kk nks gksxk 
D;ksafd ifj.kke fpr ¼Head½ vFkok iV ¼Tail½ gksxk ;fn ge fpr ds vkus dh 
izkf;drk fudkys rks og 1@2 gkxhA 
 dqy ifj.kke � ��� ��   vuqdwy ?kVuk � ��� 
            
 �

	



              rFkk             �� � � 


	



�

	



 

fpj izfrf"Br fopkj /kkjk esa izd`fr ds iwoZ fu/kkZfjr fu;eksa ds vk/kkj ij 
fuxeukRed rdZ }kjk izkf;drk dk fu/kkZj.k fd;k tkrk gS blhfy;s bls xf.krh; vFkok 
vewZr ¼Abstract½ izkf;drk Hkh dgk tkrk gSA vfHkiz;ksx fd;s fcuk gh rdZ }kjk igys 
gh izkf;drk ds fu/kkZj.k dks iwoZ izkf;drk dgrs gS ;g vo/kkj.kk la;ksx iz/kku [ksyksa 
tSls ikalk Qsaduk] flDdk mNkyuk rFkk rk’k ds iRrs fudkyus ij [kwc ykxw gksrh gSA 
  
fpj izfrf"Br mikxe dh viuh gh dqN ifjlhek;sa gS tks fd fuEuor~ gSa & 

 ifjHkk’kk esa le lEHkkoh 'kCn vLi"V gS ;kfu ifjHkk"kk esa ogh 'kCn iz;qDr fd;k x;k 

gS ftldks ifjHkkf"kr djus dk iz;kl fd;k x;k gSA vr% bl ifjHkk"kk esa gj rF; dk 
lekos’k dj pØh; rdZ dks LFkkfir djus dk iz;kl fd;k x;k gS tks fd vius vki esa 
,d nks"k iw.kZ rdZ gSA 

 ;g leku ifjfLFkfr;ksa dh ekU;rk ij vk/kkfjr gS tc fd ifjfLFkfr;kW dHkh Hkh ,d 

leku ugha jgrh gSA 
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 ;fn fofHkUu ?kVuk;sa ds ifj.kke vfuf’pr] vlhfer rFkk vifjfer gS rks mudk 

vkWdyu djuk vklku ugha gksrk gSA 

 izkf;drk dk lkaf[;dh; {ks= esa iz;ksx fcuk voyksdu] vfHkiz;ksx rFkk fujh{k.k fd;s 

fcuk ek= rdZ ds vk/kkj ij ugha fd;k tk ldrk gSA 
28-4-2 lkaf[;dh; izkf;drk ¼Statistical Probability½ 
izkf;drk dh bl vo/kkj.kk dks lkisf{kd vko`fr ¼Relative Frequency½ ;k 
vuqHkkfod ¼Emprical½ izkf;drk Hkh dgrss gSA ;g vo/kkj.kk fpj lEHkr~ vo/kkj.kk dh 
Hkk¡fr rdZ ij vk/kkfjr u gks dj vuqHkkfod leadks dks ¼Emprical Data½ ,oa 
vfHkiz;ksxks RkFkk ijh{k.kksa ij vk/kkfjr gksrh gSA bl vo/kkj.kk dk fodkl fczfV’k 
lkaf[;dhfonksa }kjk vBkjgoha rFkk mUuhloha 'krkCnh esa thou chek rFkk O;kolkf;d 
chek esa gksus okys tksf[keksa ls gksu okyh gkfu ds vuqeku ds fo’ys"k.k gsrq fd;kA 
 dSus rFkk dhfiax ds vuqlkj] ^^ ;fn le vko’;d ifjfLFkfr;ksa ds vUrxZr fd;sa 

x;s N Lora= ijh{k.kksa esa dksbZ ?kVuk fuf’pr :i ls  ckj ?kfVr gksrh gS rks 
�

�
 

vuqikr lQyrk dh lkis{k izkf;drk dgyk;sxhA N ds vuUr dh vksj izor̀ gksus ij 
�

�
 

dh miyC/k lhek gh ,d ckj ds ijh{k.k dh lQyrk dh izkf;drk gSA bls lw= :i esa 
fuEuor~ fu:fir fd;k tk ldrk gS & 

��	� � ���
���

�

�
 

 bl vfHk/kkj.kk dk eq[; lkj ;g gS fd ijh{k.kksa ds vuUr :i ls c<+us ij 
lkis{k izkf;drk fLFkfjrk dh vksj izo`r gksrh tkrh gSA mnkgj.k ds rkSj ij ;fn flDds 
dh chl mNky esa ckjg ckj fpr ¼H½ rFkk vkB ckj iV ¼T½ vkrk gS rks fpr vkus dh 
izkf;drk  0-6 rFkk iV vkus dh izkf;drk 0-4 gksxh ijUrq tSls ijh{k.kksa dh la[;k cM+h 
gksdj vuUr dh vksj izor̀ gksrh tkrh gS rks fpr rFkk iV vkus dh izkf;drk dh izo`fÙk 
0-5 ds leku gksus yxrh gSA 
 lkisf{kd izkf;drk dh Hkh vUrZfufgr lhek;sa gS tks fd fuEuor~ gSa& 

 lcls izeq[k leL;k ;k lhek bl izkf;drk esa ;g gS fd bl rF; dh tkudkjh 

djuk cM+k gh tfVy gS fd ?kVuk dh izkf;drk ijh{k.kksa ds nkSjku leku jgh gS vFkok 
ughaA 

 ijh{k.kksa dh vifjfer ;k vuUr la[;k vius vki esa ,d Hkzeiw.kZ fopkj gksus ds 

lkFk&lkFk vlHkao dh /kkj.kk Hkh gSA 

 bl izkf;drk dk eku iw.kZr;k 'kq) ugha gksrk gS vfirq vuqHko rFkk iz;ksxksa ij 

vk/kkfjr gksus ds dkj.k ;g vuqekur% lR; gksrk gSA 

 ;g izkf;drk nh?kZdky esa ijh{k.kksa ds vuUr dh vksj izo`Ùk gksus ij 'kq)rk ds djhc 

c<+rh tkrh gSA 
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28-4-3 fpj izfrf"Br rFkk lkaf[;dh; vo/kkj.kk esa vUrj & 
 fpj izfrf"Br fopkj/kkjk ds vUrZxr izkf;drk dk fu/kkZj.k fuxeukRed rdZ’kkL= 
ds ek/;e~ ls fd;k tkrk gSA blfy, bls iwoZ izkf;drk ¼A Priori½ izkf;drk Hkh dgrs 
gSA blds foijhr lkaf[;dh; ;k lkisf{kd fopkj/kkjk ds vUrxZr izkf;drk vkuqHkkfod 
leadks ds vk/kkj ij ijh{k.kksa }kjk fu/kkZfjr dh tkrh gS ftlls bls mÙkjorhZ ¼A 

Posteriori½ ;k vkuqHkkfod ¼Empirical½ izkf;drk Hkh dgrs gSA nksuks fopkj /kkjkvksa 
esa vU; vraj fuEuor~ gSa & 

 iwoZ fpj izfrf"Br~ fopkj /kkjk rdZ ij rFkk lkaf[;dh; fopkj/kkjk vkuqHkkfod fu"d"kksZ 

ij vk/kkfjr gSA 

 iwoZorhZ fopkj /kkjk la;ksx iz/kku [ksyksa ¼flDdk] ikalk] rk’k vkfn½ ds {ks= rFkk 

lekL;kvksa ij iz;ksx gksrh gSA tcfd mÙkjorhZ izkf;drk chek] O;olk;] thou ej.k 
rkfydkvksa rFkk vU; {ks=ksa esa iz;qDr gksrh gSA 

 iwoZ izkf;drk esa fdlh ?kVuk ds ?kfVr gksus ds leLr ifj.kkeksa dh iwoZ lwpuk ;k 

tkudkjh gksrh gSA ogha mÙkjorhZ izkf;drk esa 'kq) eki gsrq vf/kdkf/kd ijh{k.k vifjgk;Z 
gSA 

 O;ogkj rFkk v/;;u esa nksuks mi;ksxh gSa D;ksafd iwoZorhZ izkf;drk ijh{k.kksa ls iwoZ dh 

izkf;drk ¼P1½ gksrh gSA ogha mÙkjorhZ ijh{k.kksa ds i’pkr~ dh izkf;drk gksrh gS ¼P2½A 
vkt dh mÙkj izkf;drk vkus okys le; dh iwoZ izkf;drk gksxhA 
28-4-4 izkf;drk dh O;fDrfu"B ¼Subjective½ vo/kkj.kk & 
 bl fopkj/kkjk ;k mikxe ds iz.ksrk ÝSd jSels uked xf.krK ftUgksus viuh 
iqLrd xf.krh; RkFkk vU; rkfdZd fucU/kksa ds vk/kkj ¼Foundation of 

Mathematical and Other Logical Essays½ ds ek/;e ls bl fopkj/kkjk dk 
izfriknu fd;k ftls dwieSu] fjpkMZxqM rFkk fy;ksukMZ lSost us xfr iznku dhA ;g 
izkf;drk fdlh ?kVuk ds izfr miyC/k ;Fkk lEHko lk{;ksa ¼Evidences½ ,oa fdlh 
O;fDr ds fo’okl ds vk/kkj ij vkfJr gksrh gSA mnkgj.k ds rkSj ij fdlh ijh{k.k }kjk 
?kqM+nkSM+ esa fdlh ?kksM+s dh lQyrk gsrq fu/kkZfjr dj nsxk ijUrq ,slk djrs gq;s og ml 
?kksM+s dh fiNyh nkSM+ksa dk fjdkMZ] lsgr vU; tkudkjksa ds fopkj rFkk ?kksM+s dh uLy 
vkfn lk{;ksa dks Hkh lKku esa ysxk ;g izkf;drk   ^^fdlh O;kfDr fo’ks"k dh vius 
izklafxd vuqHko ij vk/kkfjr fdlh laEHkko; ?kVuk esa fo’okl dh vfHkO;fDr dh eki 
gSA^^ 
izkf;drk dh ;g fopkj/kkjk vR;kf/kd O;kid ,oa yksp’khy gS rFkk ;g ogkW Hkh iz;qDr 
gksrh gS tgkW ij oLrqfu"B lead ¼Objective Data½ miyC/k ugha gksrs gSA ijUrq bl 
fopkj/kkjk dh Hkh viuh gh lhek;sa gSa D;ksafd O;fDr;ksa ds vuqHko] ewY;ksa] fo’okl vkSj 
O;ogkj esa fHkUurk bldh lkFkZdrk ij ,d cM+k iz’ufpUg vkjksfir djrk gSA 
 
28-4-5 izkf;drk dh vfHkxg̀h;rk ¼Axiomatic½ vFkok vk/kqfud n`f"Vdks.k & 
bl vfHk/kkj.kk dk fodkl :lh fo}ku ,0 ,u0 dkWYeksxksjkso us 1933 esa viuh izdkf”kr 
iqLrd izkf;drk ds vk/kkj ¼Foundations of Probability½ ds izdk’ku ds ek/;e~ ls 
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fd;kA bl fopkj/kkjk ds vUrxZr izkf;drk dks ,d iw.kZr;k uohu :i] ;kfu leqPp; 
Qyu ¼Set Function½ ds ek/;e ls izLrqr fd;k x;kA ;g fl)kUr iw.kZr;k xf.krh; 
fl)kUr gS rFkk blds vUrxZr izkf;drk dks lqfuf'pr gksdj ifjHkkf"kr ugha fd;k tkrk 
vfirq dqN Loa;fl) vfHkx`ghrksa ¼Axioms½ ;k ewyHkwr lwfDr;ksa ¼Basic Postulates½ 
ds vk/kkj ij izkf;drk dk fu/kkZj.k fd;k tkrk gS tksfd fuEuor~ gSa& 

 fdlh ?kVuk A dh izkf;drk ��	� “kwU; ls ,d dh lhek ds e/; gksrh gS ;kfu                                     

� � ��	� � � 
 lEiw.kZ izfrn’kZ lef"V ¼Sample Space½ dh izkf;drk ,d gksrh gSA ;g fdlh 

?kVuk ds leLr ifj.kkeksa dks fu:fir djrk gS vFkkZr ���� � �] tgkW  n LoraU= 

?kVukvksa dk leqPp; gS ;kfu 
                  � � ��	� �
� �
 
 
 
 
��� 
 ;fn A rFkk B ijLij viothZ ¼Mutually Exclasive½ vFkkZr vla;qDr ?kVuk;sa gSa 

rks A ;k B ds ?kVus dh izkf;drk fuEu gksxhA 
��	 � �� � ��	� � ���� 

 blh izdkj A rFkk B ds lkFk&lkFk ?kVus dh izkf;drk fuEu gksxh& 

��	 � �� � ��	�� ���� 
 vk/kqfud mikxe ds vUrxZr izkf;drk ds lw= :i dh O;k[;k fuEuor~ rjhds ls 
dh tk ldrh gS & 
 ;fn fdlh ;kn`fPNd vfHkiz;ksx ds n le lEHkO; ifj.kke gks rks izfrn’kZ lef"V 

S esa n izfrn’kZ fcUnq gksxsa rFkk izR;sd fcUnw ds ?kVus dh izkf;drk 
	

�
 gksxhA  

     ;fn ?kVuk A ds m izfrn’kZ fcUnq gks rks A ds ?kfVr gksus dh izkf;drk  

��	� �
�

�
�

�

�
�

�

�
��
 
 
 
 �������� �

�

�
 

vr%   ��	� �
����

����
�

����

�
  

  
varr% izkf;drk ds leLr mikxe ,oa vo/kkj.kk ds v/;;u ls ge fu"d"kZr% ;g 

dg ldrs fd izR;sd vo/kkj.kk dh viuh [kwfc;kW rFkk [kkfe;kW gSA vr% leL;k ds 
Lo:i ds vuqlkj izkf;drk ds ifjdyu gsrq mi;qDrk fopkj/kkjk ds p;u ds lEcU/k esa 
foosdiw.kZ fu.kZ; ysus iM+rsa gSSA 
 
28-5 x.ku fØ;k dh izeq[k izfof/k;kW  
 
izkf;drk dh eki vFkok ifjdyu djrs gq;sa gesa dqN egRoiw.kZ lgk;d x.ku fØ;kvksa 
dk v/;;u djuk vfr vko”;d gks tkrk gS D;ksfd izkf;drk dks ,d vuqikr ;k fHkUu 
ds :i esa O;Dr djuk gksrk gS ftlds fy;s va’k ¼Numerator½ vFkkZr ?kVuk ds ?kfVr 
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gksus dh vuqdwy ifjfLFkfr;kW rFkk ?kVuk dh lHkh laEHkkO; ifjfLFkfr;ksa ds dqy la[;k 
;kfu gj ¼Denominator½ fuf’pr djuk vko’;d gksrk gSA vr% blds fy;s dqN 
ewyHkwr x.kuk izfof/k;ksa tSls Øep;] lap;] Øexqf.kr vkSj x.kuk ds ewy fu;eksa dh 
tkudkjh vifjgk;Z gS tks fd fuEuor~ gSa & 
 
28-5-1 Øexqf.kr ¼Factorial½ &  
,d ls ysdj fdlh fn;s x;s /kukRed iw.kkZd �n� rd ds leLr iw.kkZdksa dk xq.kuQy 
n dk Øexqf.kr dgykrk gS rFkk bls ges’kk vojksgh Øe ¼Decending Order½ esa 
fy[kk tkrk gSaA mnkgj.kkFkZ & 

� � ���� 
 ���� 
 !��� 
 "� 
 
 
 
��"�!��	 
# � #�$���%���"�!�� � ��"!� 

� � � 
 
28-5-2 vk/kkjHkwr izes; & 
bl iz;ksx dks x.kuk dk ewy fl)kUr Hkh dgrs gSa blds vuqlkj ;fn fdlh dk;Z dks 
djus ds m rjhdsa gks vkSj ;fn buesa ls fdlh Hkh ,d rjhdsa ls dk;Z gks tkus ij fdlh 
nwljs dk;Z dks n rjhdksa ls fd;k tk lds rks mu nksuksa dk;ksZ dks ,d lkFk iwjk djus ds 
dqy rjhdksa dh la[;k &� � �& gksxhA  
 mnkgj.k ds rkSj ij N% igyw okys nks ikls ysdj mNkys tk;s rks lHkh laHkkfor 
ifj.kke  
� � � � "� gksxsa rFkk ;fn rhu ikls mNkys tk;s rks laHkkfor dqy ifj.kke           
� � � � � � !�� gksxsaA 
 

mnkgj.k 1&  eqEcbZ ls iwuk tkus ds ;fn ukS jkLrs gSaA ,d vkneh fdrus rjhdksa ls eqEcbZ 
ls iwuk tk ldrk gS vkSj fdlh vU; jkLrs ls ykSV ldrk gSA 

gy & eqEcbZ ls iwuk tkus ds jkLrs ¾ 9 
iwuk ls eqEcbZ vkus ds jkLrs ¾ 8  
¼D;ksafd ftl jkLrs tkrk gS ml jkLrs ls  okil ugha tk;sxk½ 

      vr% vkus&tkus ds rjhds � ' � # � $!  
 
mnkgj.k 2 & fnYyh ls y[kuÅ tkus ds fy, 15 cl gj fnu pyrh gSaA ,d ;k=h 

fnYyh ls y[kuÅ tkrk gS rFkk iqu% okil vk tkrk gSA Kkr dhft;s 
fd og nksuksa rjQ dh ;k=k fdrus rjhdkaas ls iwjh dj ldrk gS\ 
1- ;fn og fdlh Hkh cl ls ykSV&Qsj djsaA 
2- ml cl ls okil u ykSVs ftlls x;k gksA 
3- mlh cl ls ykSVs ftlls og x;k FkkA 

gy & 1- dqy cl lsok;sa 15 gS rFkk fnYyh ls y[kuÅ tkus ds 15 rFkk okil 
ykSVus ds Hkh 15 gh rjhdsa gSaA vr% dqy rjhds � �% � �% � !!%  
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2- ;fn og mlh cl ls ykSVs ftlls x;k rks ykSVus ds rjhds ��! 
 �� �

�� 
gksxsa tcfd fnYyh ls y[kuÅ tkus ds rjhdsa 12 gksxsaA vr% dqy rjhds  
     �! � �� � �"!  
4- bl ifjfLFkfr esa tkus ds 12 rFkk okilh dk 1 gh rjhdk gSA vr% dqy 

rjhds �! � � � �! 
 
28-5-3 Øep; ¼Permutation½ ,oa lap; ¼Combination½ & 
 Øep; dk 'kkfCnd vFkZ gS jpuk ;k fodkl djukA tc fuf’pr bZdkb;ksa ;k 
oLrqvksa dks ,d fu/kkZfjr Øe esa foU;kflr fd;k tkrk gS rks mls Øep; dgrs gSA 
Øep; ls rkRi;Z mu leLr Øeksa ls gS ftlesa gesa nh gq;h oLrqvksa A, B rFkk  C ds 6 
Øep; izkIr gksxsa tksfd fuEuor~ gSa& 
 I   II   III   Øep; 
 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; dk vFkZ ;g gksrk gS fd Øe dks /;ku j[ks fcuk fuf’pr oLrqvksa ds 
oxksZ ls gS vFkkZr lap; ls rkRi;Z mu oxksZ ;k p;uksa ls gS tks nh x;h oLrq �n� esa ls 
dqN �r� ;k lHkh dks ,d lkFk ysdj curs gSaA tSls rhu oLrqvksa A, B rFkk  C ds ek= 
,d gh lap; ;kfu ABC izkIr gksxkA Øep; rFkk lap; dks fuEu mnkgj.k dh 
lgk;rk ls vkSj Hkh vf/kd Li"V fd;k tk ldrk gSA 
mnkgj.k 3 & rhu iqLrdks A, B rFkk  C dks nks&nks ds fdrus Øep; rFkk lap; ds 

:i esa fy[k ldrs gS\ 
gy & Øep;ksa dh la[;k N% rjhdksa ls fy[kh tk ldrh gS tksfd AB, BA, BC, 

CB, CA, AC ogha lap; ds rhu gh la;ksx cusxsaA tksfd AB, AC, BC 

rFkk  BA, CA, CB 
28-5-4 Øep; rFkk lap; lEcU/kh lw= & 
 ;fn nh gq;h bZdkbZ;ksa dh la[;k vf/kd gksrh gS rks Øep; rFkk lap; gsrq lw=ksa 
dk iz;ksx djuk iM+rk gSA ,oa ;fn n vleku oLrqvksa esa ls r oLrqvkas ds Øep; rFkk 
lap; ds eku fuEuor~ lw=ksa ls Kkr fd;s tk ldrs gSa& 

 Øep; % ��� �
��

������
 ,          lap;    �(� �

��

���������
  

mijksDr lw=ksa dh enn ls Øep; RkFkk lap; ds e/; lEcU/k dks fuEu rjhds ls 
LFkkfir fd;k tk ldrk gS& 

��� � �(� � )      ;k        ��(� �
���

��
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mnkgj.k 4& 4 iqLrdksa ds rhu&rhu ds lap; RkFkk Øep; fdrus rjhdks ls O;Dr fd;s 
tk ldrs gSa\ 

gy & lap;ksa dh la[;k �(
 �
��

���
��
�
�

��
�
�	

	�
�
�	
� � 

      Øep;ksa dh la[;k ��
 �
��

���
���
�

��
�
�	

	�
� !� 

 
28-5-6 Øep; lEcU/kh fu;e & 
 fu;e ¼1½ n fofHkUu oLrqvksa esa ls r oLrqvkas dk ,d lkFk ysdj cuk;s tkus okys 

Øep;ksa dh la[;k fuEu izdkj ls gksxhA 

            ��� �
��

������
   ( tgkW ) � �) 

 
miizes; & ;fn lHkh oLrqvksa dks ,d lkFk ysdj n Øep; cuk;s tk;s rks Øep;ksa dh 

la[;k fuEu gksxh & 

         ;gkW ) � �]  ��� �
��

������
�

��

��
� �  

 
mnkjgj.k 5 & 8 lhVksa okyh feuh cl esa 4 ;k=h fdrus izdkj ls cSB ldrs gSa\ 
 
gy & ;gkW ij  ) � �������� � # 

vr% #�� �
��

������
�

��

��
�

����������
�
�	

��
�
�	
� ��#� 

 
mnkgj.k 6 & �SQUARE� “kCn ds lHkh v{kjks ls fdrus Øep; cu ldrs gSaA 

1- ,d le; esa lHkh v{kjksa dks ysdj   
2- ,d le; esa rhu v{kjksa dks ysdj  
3- ,d le; esa lHkh v{kjksa dks ysdj ;fn  lnSo vkjEHk esa vk;s rFkk 

E gesa’kk var esa vk;s \ 
gy & 1- �SQUARE� esa 6 fofHkUu v{kj gSa ;gkW ij lHkh v{kjksa dks ysus ij � � � 

rFkk ) � � gksxkA vr% Øep;  

��� �
� �� 
 �� �

� 

� 
�

� � % � � � " � ! � �

�
� $!� 

       2- rhu v{kjksa dks ysus ij � � � rFkk ) � " gksxkA vr% Øep; 

��
 �
� �� 
 "� �

� 

" 
�

� � % � � � " � ! � �

" � ! � �
� �!� 

3- S ds lnSo vkjEHk rFkk E ds gesa”kk var esa jgus ij ¼6&2½ ¾ 4 v{kjksa ds 
Øep; cukus gksxsa ;gkW ij � � � rFkk ) � � gksxkA vr% Øep; 
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��� �
� �� 
 �� �

� 

� 
�

� � " � ! � �

�
� !� 

fu;e 2- ;fn n oLrqvksa esa ls dqN oLrq;sa vkil esa ,d leku rks Li"V gS fd muds 
Øep;ksa dh la[;k �  ls  de gksxhA 

tSls mnkgj.kkFkZ n oLrqvksa esa ls P oLrq;sa iw.kZr;k ,d gh leku ,oa ,d gh rjhdksa dh 
gSaA q oLrq;sa iw.kZr;k ,d leku ysfdu vU; izdkj dh gSaA 'ks"k oLrq;sa fHkUu 
izdkj dh gSaA rks ,slh n’kk esa n oLrqvksa ds Øep;ksa dh la[;k fuEu lw= ls 
Kkr dh tk ldrh gS & 

   Øep;ksa dh la[;k �
��

������
 

mnkgj.k 7& fuEu 'kCnksa ds v{kjksa dks fdrus izdkj ls fy[kk tk ldrk gS \ 
i. TRIANGLE       ii. STATISTICS 

iii.      COMMITIEE    iv.  UTTRAKHAND  

gy & TRIANGLE  esa vkB v{kj gS rFkk lHkh vyx&vyx izdkj ds gSaA vr% ;gkW 
� � � rFkk ) � " gksxk ,slh n’kk esa Øep;ksa dh la[;k  

#�� �
# �# 
 #� �

# 

� 
�

# � $ � � � % � � � " � ! � �

�
� ��"!� 

ii.    STATISTICS  esa dqy 10 v{kj gSa blesa 3S, 3T rFkk  2I gSa rFkk vU; v{kj 
vleku izdkj ds gSA ,slh n’kk esa n =10, P = 3, q = 3 rFkk  r = 2 rFkk Øep;ksa dh 
la[;k fuEu gksxh & 

� 

� � ) 
�

�� 

" " ! 
�

�� � ' � # � $ � � � % � � � " � ! � �

" � ! � � � " � ! � � � ! � �

� %���� 
iii. COMMITIEE esa 9 v{kj gSa ftlesa 2 M, 2 T rFkk  2E gS rFkk ckdh 

v{kj vleku izdkj ds gSaA vr% Øep;ksa dh la[;k fuEu gksxh&
� 

� � ) 
�

' 

! ! ! 
�

' � # � $ � � � % � � � " � ! � �

! � � � ! � � � ! � �
� �%"��

iv. UTTRAKHAND  esa 10 v{kj gSa ftlesa 2 T rFkk  2 A gSA vr% 
Øep;ksa dh la[;k fuEu gksxh & 
� 

� � 
�

�� 

! ! 
�

�� � ' � # � $ � � � % � � � " � ! � �

! � � � ! � �

� '�$!��
fu;e 3 & n vlku oLrqvksa esa ls r oLrqvkas dks ysdj cuk;s x;s Øep;ksa dh la[;k 

fuEu izdkj ls fudkyh tk ldrh gSA ;fn izR;sd oLrq r ckj nksgjk;h 
tk;s & 

 igyk LFkku n rjhdksa ls Hkjk tk;sxk] nwljk Hkh n rjhdksa ls Hkjk tk;sxk u fd  
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¼n-1½] rhljk] pkSFkk vkfn LFkku Hkh n rjhdksa ls Hkjs tk;sxsaA vr% r LFkku 
 � 
 �
 
 
 
 
� rjhdksa ls Hkjs tk ldrs gSA bl n’kk esa Øep;ksa dh dqy la[;k 
� 
gksxhA 
mnkgj.k 8 & 6 eSMyksa dks 4 f[kykfM+;ksa eas fdl izdkj ckWVk tk ldrk gS \ (i) ,d 

f[kykM+h dks ,d gh eSMy feysaA (ii) fdlh Hkh f[kykM+h dks lHkh eSMy 
fn;s tk ldrs gSaA 

gy & (i)  6 eSMyksa dk 4 f[kykM+h esa ckWVus dh O;oLFkk esa � � � rFkk ) � � 
gksxkA vr% bl n’kk esa Øep;  

��� �
� �� 
 �� �

� 

! 
� "�� 

   ;kfu igys f[kykM+h dks 6 rjhdks ls nwljs dks 5 rjhdks ls rhljs dk 4 rjhdks ls 
rFkk pkSFks dks 3 rjhdks ls eSMy ckWVk tk ldrk gSA 
  

(ii) ;fn fdlh Hkh f[kykM+h dks lHkh eSMy ckWVs tk;s rks bl n’kk esa igys] 
nwljs] rhljs] pkSFks lHkh dks 6 rjhdks ls eSMy fn;s tk ldrs gSA vr% Øep;ksa dh 
la[;k � � � � � � � gksxhA ;kfu � � � rFkk ) � �] Øep; � 
� � �� �

�!'� 
28-5-7 lap; lEcU/kh fu;e &  
fu;e 1- n vleku oLrqvksa esa ls r oLrqvksa dks ,d lkFk ysdj cuk;sa x;s lap;ksa dh 

la[;k �(� ;k 
�

�
 ladsr }kjk O;Dr dh tkrh gSA 

vFkkZr ��� � �(� � )     ;k �(� �
���

��
 

;kfu �(� �
��

��������
 

mnkgj.k 9 & 16 f[kykfM+;ksa esa ls ,d gkdh dh Vhe fdrus rjhds ls p;u dh tk 
ldrh gS\ 

(i)  ,d fof’k"B f[kykM+h dks lnSo 'kkfey djuk gksA 
(ii) ,d fof’k"B f[kykM+h dks dHkh Hkh 'kkfey ugha djuk gSA 

gy & 16 f[kykfM+;ksa esa ls gkdh dh Vhe ;kfu 11 f[kykfM+;ksa dk p;u 16(		 rjhdks 
ls gks ldrk gS ;kfu � � �� rFkk ) � �� vr% rjhds ;k lap; 

��(		 �
�� ��� 
 ��� �� 

�
�� 

�� % 
� �"�# 

   (i)  ,d fof’k"B f[kykM+h ds lnSo p;u ls 
� � ��� 
 �� � �%  ,oa  ) � ��� 
 �� � �� 

vr% dqy rjhdsa �%(	� �
	��

�	��	���	��
� ���� 

(iii) ,d f[kykM+h dk dHkh p;u u djus ij � � �% rFkk ) � �� vr% 

rjhds �%(		 �
	��

�	��		��		�
�

	��

		���
� �"�% 
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mnkgj.k 10 & ,d FkSys esa 5 lQsn 4 dkyh rFkk 3 yky xsan gSA fuEu xsnsa dks 
fdrus rjhdksa ls fudkyk tk ldrk gS \ 
(i)       dksbZ Hkh 5 xsnsaA
(ii) 3 lQsn xsanA
(iii) 2 dkyh xsanA
(iv) 3 lQsn 2 dkyh ,oa 1 yky xsanA

 
gy & FkSys esa dqy 12 xsans gSa vr% 

(i) 5 xsan �!(� rjhdks ls fudkyh tk ldrh gSa vFkkZr &

�!(� �
	
�

���	
����
�

	
�

����
� $'!  

(ii) 3 xsan %(
 rjhdks ls fudkyh tk ldrh gSa ;kfu

%(
 �
��


����
��
�

��


�
�
� ��  

(iii) 2 dkyh xsan �(
 rjhdks ls fudkyh tk ldrh gSa ;kfu ��
 �
��


�
�
� �  

(iv) 3 lQsn] 2 dkyh rFkk 1 yky xsan fudkyus ds rjhds &
   %(
 � �(
 � !(	 � �� � � � ! � �!�  

fu;e 2 & lap;ksa esa vuqiwfrZ ¼Complementarity½ dh izo`fRr gksrh gS vFkkZr & 
            �(� � �(���      ;k    �(� � �(� � � 

pwWfd �(� �
��

��������
 

 �(��� �
��

����������������
�

��

��������������
�

��

��������
 

fu;e 3 & n oLrqvksa ls lHkh laHkkO; lap;ksa dh dqy la[;k !� 
 � gksrh gSA 
         pwWfd izR;sd oLrq dks nks rjhdks ls pquk tk ldrk gS ;k rk mldks p;u 
fd;k tk;s ;k fQj mls NksM+ fn;k tk;saA izR;sd oLrq ds nks rjhds vU; oLrq ds nks 
rjhdks ls lEc) gSA 
        blfy;s n oLrqvksa ds p;u ds rjhdksa dh la[;k 
                   ! � ! � ! � 
 
 
� � !� gksxh ijUrq blesa ,d ifjfLFkfr 
,slh Hkh 'kkfey gS ftlesa izR;sd oLrq dks NksM+ fn;k tk;sA vr% lap;ksa dh dqy la[;k 
!� 
 � gksxhA 
     lap;ksa dh la[;k fuEu oSdfYid jhfr ds ek/;e ls Kkr dh tk ldrh gS & 

�(	 � �(
 � �(
 � �(� � 
 
 
 
 ��(� � !� 
 � 
mnkgj.k 11 & ,d O;fDr ds 7 fe= gSa muesa ls ,d ;k vf/kd dks og jkf= Hkkst ij 
fdrus rjhdksa ls vkeaf=r dj ldrk gSA 
gy &  1 ;k vf/kd ds p;u ds rjhds dh la[;k � !� 
 � � �!$ 
        oSdfYid jhfr & $(	 � $(
 � $(
 � $(� � $(� � $(� � $(� 
                     � $ � !� � "% � "% � !� � $ � � � �!$ 
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28-6 izkf;drk esa iz;qDr 'kCnkoyh ¼Terminology½  
 
izkf;drk ds ifjdyu rFkk lEcfU/kr izesa;ksa ds v/;;u djus ls iwoZ dqy egRoiw.kZ 'kCnksa 
,oa izfØ;kvksa dh tkudkjh vfr vko’;d gSA  
 
;kn`fPNd vfHkiz;ksx ¼Random Experiment½ & ;g og ijh{k.k ;k vfHkiz;ksx gksrs 
gSa ftuds lHkh laEHkkO; ifj.kke la;ksx ¼Chance½ ij fuHkZj djrs gS rFkk fdlh Hkh 
ifj.kke dh fuf’prkiwoZd Hkfo";ok.kh ugha dh tk ldrh gSA mnkgj.kkFkZ ,d larqfyr 
ikls dks Qsadus ij dksbZ lh Hkh la[;k vk ldrh gSA ftlds ckjs esa fuf’prkiwoZd 
Hkfo";ok.kh ugha dh tk ldrh gSA ;g iwjh rjg la;ksx ij fuHkZj gSA blh izdkj lqMkSy 
flDdsa dh mNky rFkk rkjk dh xÏh ls iRRkk [khapuk ;kn`fPNd vfHkiz;ksx dk mnkgj.k 
gSA 
?kVuk & fdlh Hkh ijh{k.k ;k vfHkiz;ksx esa laEHkkO; ifj.kkeksa essa ls izR;sd ifj.kke dks 
?kVuk dgrs gSa mnkgj.kkFkZ & flDds dks mNkyus ij nks ?kVuk;sa fpÙk ¼Head½ ;k in 
¼Tail½ gks ldrh gSA 
lelEHkkoh ?kVuk &;fn nks ;k vf/kd ?kVukvksa ds ?kfVr gksus dh leku lEHkkouk 
izkf;drk gks rks mUgsa lelEHkkoh ¼Equally Likely Events½ dgrs gSa % tSls & flDds 
dh mNky esa fpÙk ¼H½ ;k ¼T½ vkuk lelEHkkoh ?kVuk ds mnkgj.k gSA 
ljy rFkk fefJr ?kVuk &fdlh ijh{k.k ds ,dy laHkkO; ifj.kke ds :i esa ljy ;k 
izkjfEHkd ?kVuk dgrs gSa bls vU; ?kVukvksa ds la;kstu ds :i esa mifoHkkftr ugha 
fd;k tk ldrk gS] tSls & ,d ikls dh Qsad fdlh ,d vad dk vkuk] flDds dh 
mNky esa fpÙk vkuk] rk’k dh xMM~h esa ls ,d ckn’kkg [khapuk vkfnA 
 ogha nks ;k vf/kd ?kVuk;sa tc ,d lkFk ?kVrh ;k la;qDr :i ls ?kfVr gksrh gS  
rks mls la;qDr ?kVuk dgrs gSaA tSls & ,d FkSys esa 5 dkyh rFkk 4 lQsn xsan gS ;fn 
nks&nks xsan nksckj fudkyh tk;s rks ;g izfØ;k fefJr ?kVuk ds vUrxZr vk;sxh] ;fn 
nks ljy ?kVukvksa dk ,d lkFk ?kfVr gksukA  tSls & ykHk dh xMM~h ls ,d ,d djds 
nks xqyke ds iÙks [khps tk;s rks igyk xqyke dk iÙkk gksxk ljy ijUrq iÙkk xqyke dk 
gksuk fefJr ?kVuk ds vUrxZr vkrk gSA 

 Lora= ,oa vkfJr ?kVuk;sa & tc dHkh nks ?kVuk;sa bl izdkj ls ?kfVr gksrh gS fd 

,d ?kVuk dk izHkko nwljh ?kVuk ij ugha iM+rk gS rks os Lora= ?kVuk esa gksrh gSA ,d 
ikls dks nks ckj Qasdus ;k flDds dks nks ckj mNkyus ij izR;sd ckj ds laHkkfor 
ifj.kke ,d nwljs ls Lora= gS ;fn rk’k dh xMM~h ls fdlh iÙks dks [khapdj okil 
xMM~h esa j[kk tk;s ,oa iqu% iÙkk [khpk tk;s rks ifj.kke vkil esa Lora= gksxsa 
 ijUrq tc ?kVukvksa ds ifj.kke iwoZ esa ?kfVr ?kVuk ds ifj.kkeksa ij fuHkZj djrs 
gksa rks ,slh ?kVukvksa dks Hkzkfer ?kVuk;sa dgrs gS ;fn rk’k dh xMM~h ls fcuk okil 
fd;s nks iÙks fudys tk;s rks nwljs iÙks dk ijh.kke fudkys x;s igys iÙks ij fuHkZj 
djsxk  
A ds izfr B Lora= ?kVuk gksxh ;fn P(B/A)=P(B)  

;fn A vkSj Bz vkfJr ?kVuk;s gS rks B dh izfrcfU/kr izkf;drk  
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���*	� �
�����

����
  

ijLij viothZ (Exclusive) ?kVuk;s & ;fn nks ?kVuk;sa ,d lkFk fdlh ijh{k.k esa 
?kfVr ugha gksrh gS rks og viothZ ?kVuk;sa dgykrh gSa tSls ,d flDds dh mNky esa 
,d lkFk fpÙk rFkk iV ugha vk ldrk gS vr% fpÙk ;k iV vkuk viothZ ?kVuk;sa gSa 
blhfy;s viothZ ?kVukvksa ds lkFk lkFk ?kfVr gksus dh izkf;drk 'kwU; gksrh gS 
;fn ���	 � �� � � ¼	 vkSj�� ds lkFk ?kVus dh izkf;drk½�
 ,oa ��	 � �� � ��	� � ���� ¼	 ;k � ds ?kVr gksus dh izkf;drk½�
vfrO;kih ?kVuk;sa (Overlapping or Compatible) - ;fn ,d ?kVuk dk va’k 
nwljh ?kVuk ds lkFk fdlh va’k ds lkFk ?kfVr gks tk;s rks ;g ?kVuk vfrO;kih ?kVuk;sa 
dgykrh gS mnkg.kkFkZ %& rk’k dh xM~Mh ls ,d iku dk iÙkk rFkk ,d csxe [khapuk 
,d vfrO;kih ?kVuk gS D;ksafd ,d iku dk iÙkk csxe Hkh gks ldrk gS bl ifjfLFkfr esa 
iku ds iÙks ;k csxe [khapus dh izkf;drk fuEu gksxh] 
   ��	 � �� � ��	� � ���� 
 ��	 � ��  
fu'’ks"k ?kVuk;s ��������	
��	
�
���&� fdlh ;kn`fPNd ijh{k.k ds lHkh laEHkkO; 
ifj.kkeksa lfEefyr dj fu’’ks"k ?kVuk;sa dgykrh gS ,d lqMkSy flDds ds mNky esa nksgh 
lEHkkO; ifj.kke fpr rFkk iV gksrs gS vr% mDr ijh{k.k esa nks gh fu’’ks"k ?kVuk;sa gS blh 
izdkj ikls dh Qsad esa 6 fu’’ks"k ?kVuk;s gksrh gSA�
vuqiwjd ?kVuk;sa  ������
�
�
���� �	
�
� & fdlh Hkh ijh{k.k esa vuqdwy 
ifjfLFkfr;ksa dh la[;k ?kVuk�	�}kjk O;Dr dh tkrh gSA rFkk bl vfHkiz;ksx esa izfrdwy 
ifjfLFkfr;ksa dh la[;k A dh vuqiwjd ?kVuk 	� dgyk;sxh nksuksa A rFkk 	� ijLij 
viothZ rFkk lkewfgd :i ls fu’’ks"k ?kVuk;sa dgyk;sxh rFkk mudh izkf;drk dk ;ksx 
gksxk A 
     ��	� � ��	�� � �

izfrn'kZ lef"V ������
� ����
� - fdlh ikn`fPNd vfHkiz;ksx ds lHkh laEHkkO; 
ifj.kkeksa dk leqPp; ���+� izfrn’kZ lef"V dgykrk gS bls , ls fu:fir djrs gS ;g 
fdlh ijh{k.k ds lHkh fu’’ks"k ?kVukvksa dk lewg gS rFkk bldk izR;sd fof’k"V ifj.kke 
izfrn’kZ fcUnq dgykrk gSA ladsr ds rkSj ij ;fn 
	



������ ;fn fdlh ijh{k.k ds 
laEHkkO; ifj.kke gS rks izfrn’kZ lef"V  � � �
	




� - - - - � 
���
Ikzfrn’kZ fcUnqvksa dh la[;k dks ��,� ls iznZf’kr djrs gSaaA 
28-7 izkf;drk dk ifjdyu  
 
Ikzkf;drk ifjdyu gsrq fuEu pj.k gSa & 
fdlh ;kn`fPNkd vfHkiz;ksx dh ?kVuk ls lEcfU/kr leLr vuqdwy rFkk izfrdwy 
laEHkkfor ifjfLFkfr;ksa dh la[;k Kkr dj yh tkrh gS tSls rk’k dh xM~Mh ls fdlh iÙks 
ds [khapus ls lEcfU/kr ifjfLFkfr;ksa dh la[;k 52 gS] flDds dh mNky esa 2 rFkk ikls 
dh Qsad esa dqy ifjfLFkfr;ksa 6 gSA 
blds i'pkr~ ?kVuk ds ?kfVr gksus dh ��	� dh la[;k Kkr dh tkrh gSA  
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?kVuk dh vuqdwy ifjfLFkfr;ksa dks lexz laEHkkfor ifjfLFkfr;ksa ��,� ls foHkkftr dj 
fn;k tkrk gSA 

 
             
           vuqdwy ifjfLFkfr;ksa dh la[;k  

��	� �� izkf;drk ¾                                    
                  dqy laEHkkO; ifjfLFkfr;ksa dh la[;k  

�

���
���

 

 
mnkgj.k 12 & rk’k dh xM~Mh esa ls ,d iÙkk ;kn`fPNd fudkyk tkrk gS rks 
fuEu dh D;k izkf;drk gksxh& 
¼1½ xqyke gksxk] ¼2½ yky jax dk iÙkk ¼3½ fpM+h dk iÙkk ¼4½ iku dk ckn’kkg  
gy& rk”k ds dqy iÙkksa dh la[;k ¾52 ;kfu dqy laEHkkO; ifjfLFkfr;k¡ vFkkZr 
��� � %! 
¼1½ xqyke dh la[;k ¾4 ;kfu vuqdwy laEHkkO; ifjfLFkfr;k¡ vFkkZr 
��� � � 

vr% ��	� �
����

����
�

�

�

�

	

	

 

¼2½ yky jax ds iÙkksa dh la[;k] ;kfu vuqdwy ifjfLFkfr;k¡ 
��� � !�  

vr% ��	� �
����

�� �
�


�

�

�

	



 

¼3½ fpM+h ds iÙkksa dh la[;k] 
��� � �" 

vr% �	� �
	


�

�

	

�
 

¼4½ iku dk ckn’kkg] 
��� � �    

vr% ��	� �
	

�

�

mnkgj.k 13& ,d FkSys esa 8 lQsn] 6 yky] 6 gjh xsan gS fuEu dh izkf;drk Kkr 
dhft,A 
¼1½ 1 lQsn xsan ¼2½ 2 yky xsan ¼3½ 1 yky vkSj 1 gjh xsan  
gy& dqy xsan dh la[;k ;kfu dqy laEHkkfor ifjfLFkfr;k¡ ��,� � !�   
¼1½ 8 lQsn xsanksa esa ls 1 lQsn xsan fudkyus ds rjhds � #�(	 � # 
20 xsanksa esa ls dksbZ 1 xsan fudkyus ds rjhds � !�(	 � !� 
     vuqdwy ifjfLFkfr;k¡ 
pw¡fd izkf;drk ¾ 
   dqy laEHkkO; ifjfLFkfr;k¡ 
bl mnkgj.k esa vuqdwy ifjfLFkfr;ksa ls rkRi;Z ;g gS fd ge 1- lQsn xsan fudkyus dh 
izkf;drk Kkr djuk pkgrs gS rks 1 lQsn xsan fdrus rjhdksa ls fudkyh tk ldrh gS 
ogha dqy laEHkkO; ifjfLFkfr;k¡ ;g gq;h fd 20 esa ls dksbZ Hkh ,d xsan fudkys vr% 
izkf;Drk  
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��	� �
#(	

!�(	
�

#

!�
�

!

%
�

¼2½ 2 yky xsan fudkyus ds rjhds � �(	 � �% 
20 xsanksa esa ls dksbZ 2 xsan fudkyus ds rjhds  � !�(	 � �'� 

vr% ��	� �
�!�


�!�
�

	�

	"�
�




��
 

¼3½ 1 yky rFkk 1 gjh xsan fudkyus ds rjhds � �(	 � �(	 � "� 
dksbZ lh Hkh nks xsan fudkyus ds rjhds � !��
 � �'� 

vr% � ��	� �

�

	"�
�

	�

"�
 

mnkgj.k 14 & ikls dh Qsd esa 3 ls vf/kd fcUnq okys ifj.kke izkIr djus dh izkf;drk 
D;k gksxhA 
gy & ikls dh Qsad esa dqy lEHkkfor ifjfLFkfr;k¡�
��� � � 
3 ls vf/kd fcUnqvksa dh la[;k � ���%��� 
vr% vuqdwy ifjfLFkfr;k¡ dh la[;k 
��� � " 

blfy;s ���� �
��#�

��$�
�




�
�

	



�

mnkgj.k&15 % 100 dkMZ ij 1 ls 100 rd vad fy[ks x;s gSa ,d dkMZ ;n`PN;k 
fudkyk tkrk gS bl ckr dh D;k izkf;drk gS fd fudkyk x;k dkMZ ¼1½ ,d oxZ gks 
¼2½ 13 dk xq.kkad gks ¼3½ fole la[;k ,oa 80 ls Åij gks  
gy & dqy laEHkkfor ifjfLFkfr;k¡ 
��� � ��� 
¼1½ [khpk x;k iÙkk ,d oxZ gks ;g rHkh laEHko gS tcfd [khpk x;k iÙks ij �����'����!%�"���'����#������ 
esa ls dksbZ ,d vad vafdr gks rFkk bl izdkj ds iÙkksa dh la[;k] ��	� � �� gSA 

vr%���	� �
	�

	��
�

	

	�
 

¼2½ 13 ds xq.kd iÙkksa dh la[;k ��"�!��"'�%!��%�$#�'��    
;kfu���	� � $    vr% ��	� �

�

	��
�

¼3½ fole la[;k ,oa 80 ls Åij dh la[;k okys iÙks � �#��#"�#%� - �''� 
;kfu ��	� � ��    vr% ��	� �

	�

	��
�

	

	�
 

28-7-1 la;ksxkuqikr ds lEcU/k esa izkf;drk dk ifjdyu &  
izkf;drk dks fdlh ?kVuk ds i{k vFkok foi{k ds la;ksxkuqikr ds :i esa O;Dr 

fd;k tk ldrk gS i{k ds la;ksxkuqikr �.//,��� 012.3)��dk igyk vad � rFkk 
nwljk ��ds vuq:i  gksrk gS ogh foi{k ds la;ksxkuqikr �.//,�141��,+�  esa � rFk 
� ds vuq:i vad gksrs gS bu vuqikrksa dks izkf;drk ds eki esa fuEufyf[kr fu;eksa ds 
vuqlkj ifjofrZr fd;k tkrk gS & 

i{k esa la;ksxkuqikr p5�  ?kVus dh izkf;drk �
%

%�&
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foi{k esa la;ksxkuqikr �5
 u ?kVus dh izkf;drk �
&

%�&
 

mnkgj.k 16 & fdlh nkSM+ esa pkj ?kksM+ksa 	�����(��6 ds i{k esa thrus dk la;ksxkuqikr 
�5!���5"���5����5� gSA bl ekU;rk ds lkFk fd nks ;k vf/kd ?kksMs+ ,d lkFk jsl ugha 
thr ldrs] ;g laEHkkouk Kkr dhft;s fd muesa ls ,d ?kksM+k thrsxk A 

gy & 	  ds i{k esa la;ksxkuqikr �5! gS vr% izkf;drk �
	

	�

�

	



� �� 

�  ds i{k esa la;ksxkuqikr �5" gS vr% izkf;drk �
	

	�

�

	

�
� �� 

(  ds i{k esa la;ksxkuqikr �5� gS vr% izkf;drk �
	

	��
�

	

�
� �! 

6  ds i{k esa la;ksxkuqikr �5� gS vr% izkf;drk �
	

	��
�

	

�
� �' 

pw¡fd flQZ ,d gh ?kksM+k jsl thr ldrk gS blfy;s ?kVuk;s ijLij viothZ gSa vr% 
	���( ;k 6 ds thrus dh izkf;drk  

� � �� � �� � �! � �' �
�

"
�

�

�
�

�

%
�

�

$
�

"$$

�!�
�

28-8  izkf;drk izes; ����������
��
�
��
��  
 
fofo/k izdkj dh ?kVukvksa dh izkf;drk dk ifjdyu djus gsrq vyx&vyx ifjfLFkfr;ksa 
esa fof’k"V fu;eksa ,oa izes;ksa dk vuqiz;ksx fd;k tkrk gS izkf;drk fl)kUrksa ds v/;;u 
esa ge fuEu izes;ksa dk foLrr̀ foospu djsxsa& 
;ksx izes;   cuksZyh izes; 
xq.ku izes;    cs;t+ izes; 
28-8-1 ;ksx izes; �����
���� 
�
��
��� �� ;fn nks ?kVuk;s 	 rFkk � ijLij 
viothZ gks 	 rFkk B nksuks dh gksus izkf;drk Øe’k% �� ;k �� gks rks nksuks esa ls 
fdlh ,d ?kVuk A ;k B ds xfBr gksus dh izkf;drk ��	� � ���� gksxh �
;kfu ��	 ;k �� vFkok � �� � �� 
leqPp; fl)kUrksa ds ladsr ds :i esa ��	 � �� vFkok � �� � �� 
mnkgj.k 17& nks iklks dks Qsdus ij fuEu dh D;k izkf;drk gksxh 
 
¼1½ 9 ;k 12 dk ;ksx izkIr gksus dh izkf;drk  
¼2½ de ls de 10 dk ;ksx vkus dh izkf;drk  
gy & nks iklks dh Qsad esa dqy 36 ifj.kke ;kfu � � � izkIr gks ldrs tks fd 
fuEuor gS 

   II 
I 

Ikfj.kke 
1 2 3 4 5 6 
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¼1½ 9 dk tksM+ ¼3]6½] 
¼6]3½] ¼4]5½] ¼5]4½ ;kfu 
4 rjhds ls izkIr gks 
ldrk gS vr% izkf;drk 

�� �
�


�
�

	

"
 ] 12 dk 

tksM+ ¼6]6½ ;kfu 1 rjhds ls izkIr gks ldrk gS vr% izkf;drk �� �
	


�
  

vr% 9 ;k 12 ds tksM+ izkIr gksus dh izkf;drk � �� � ��  

vFkkZr 
	

"
�

	


�
�

�


�
 

¼2½ de ls de 10 dk ;ksx rc izkIr gksxk tcfd ;ksx 10]11 ;k 12 vk;s  
10 ds tksM+ vkus ds rjhds ¼6]4½] ¼4]6½] ¼5]5½ ;kfu 3 
11 ds tksM+ vkus ds rjhds ¼6]5½] ¼5]6½ ;kfu 2 
12 ds tksM+ vkus ds rjhds ¼6]6½ ;kfu 1 

vr% dqy izkf;drk �




�
�





�
�

	


�
�

�


�
�

	

�
 

 

28-8-2 ;ksx izes; dk la”kksf/kr :i  ¼ viothZ ?kVukvks ds u gksus ij ½  
tc nks ?kVukvkas esa 	 vkSj � esa ls ;k rks 	 ;k � ;k nksuks gh lkFk ?kV ldrh gSa rks 
bl fn’kk esa nksuks ijLij vkil esa viothZ ugha gksxh ,slh fLFkfr esa ;ksx izes; ˜kjk 
izkIr fd;s tkus okys izkf;drk ds gy dks la’kksf/kr :i esa iz;ksx fd;k tkrk gSA nksuks 
?kVukvks esa vfrO;kih ;k loZfu"B va’k �.2�)�1

�/�.)���+�),�7+�.��
1)+� dks 
izkf;drk ds ;ksx esa ls ?kVk fn;k tkrk gS  
vr% ����	 ;k ����������	������������8�����	 vkSj ��
bls leqPp; fl˜kUr ds ladsrks ds :i esa fy[kus ij  
���	 ����������	������������8�����	 ���

nks ls vf/kd ?kVukvksa ds fy;s lw= dks fuEu :i es O;Dr djrs gS& 
���	 � � � (� � �����	�� � ������� � ��(� 
 �����	 � �� 
 ��	 � (� 


��� � (� 
 ��	 � � � (��
mnkgj.k 18 &52 iRrks dh xM~Mh esa ls ,d iRrk [khapk tkrk gS izkf;drk Kkr 
dhft;s? 
¼1½ og iRrk iku dk gks ;k csxe gks ] 
¼2½ og dkyk iRrk gks ;k ckn’kkg gks ] 
 
gy& ¼1½ rk’k ds 52 iRrks esa lsa iku dk iRrk fudkyus dh izkf;drk  

�� �
	


�

�

	

�
   

,d csxe fudkyus dh izkf;drk �� �
�

�

�

	

	

   

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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�

 Yksfdu pkj csxeksa esa lsa ,d csxe iku dh Hkh 'kkfey gksrh gS blfy;s iku dh csxe 

fudkyus dh izkf;drk ��	 � �� �
	

�

   

vr% iku dk iRrk rFkk csxe fudkyus dh izkf;drk  

;kfu ��	 � �� �
	

�
�

	

	




	

�

�

	�

�

�

�

	

   

¼2½ rk’k essa dkys iRrs 26 gksrs gS vr% ,d dkys iRrs fudkyus dh izkf;drk �

�

�

       

ckn’kkg fudkyus dh izkf;drk   �
�

�

 

pw¡fd nks ckn”kkg ,sls Hkh gksxs tks fd dkys gksrs gS ,oa nks dkys ckn”kkg fudkyus dh 
izkf;drk ¾ 2@52 

vr% dkyk iRrk ;k  ckn’kkg fudkyus dh izkf;drk �

�

�

�

�

�







�

�


�

�

�

�

	

 

mnkgj.k 19 & 30 fVdVksa esa ftu ij izFke izk—r la[;k;s �91+3)1��9��:�),��
vafdr gS ,d fVdV ;n`PN;k fudkyk tkrk gS fuEu dh izkf;drk Kkr dfj;s& 
¼1½ fVdV ij 3 ;k 5 dk vioR;Z vafdr gks 
¼2½ fVdV ij 4 ;k 6 dk vioR;Z vafdr gks  
gy & ¼1½ 3 ds vioR;Z vkus dh dqy ?kVuk;s 
	 � �"���'��!��%��#�!��!��!$�"��� vFkkZr 10 ?kVuk;s gS  
5 ds vioR;Z vkus dh dqy ?kVuk;s 
� � �%�����%�!��!%�"��� vFkkZr 6 ?kVuk;s gS  
3 rFkk 5 nksuks ds vioR;ksZa esa vfrO;kih ?kVuk;s �7.��.���� ��%�"��� vFkkZr 2 
?kVuk;s gS  

	 ds ?kfVr gksus dh izkf;drk �� �
	�


�
 

� ds ?kfVr gksus dh izkf;drk �� �
�


�
�

nksuksa ds ,d lkFk ?kfVr gksus dh izkf;drk ��	 � �� �




�
 

vr% 3 ;k 5 ds vioR;Z ?kfVr gksus dh izkf;drk fuEu gksxh  

��	 � �� �
��

"�
�

�

"�



!

"�
�

��

"�
�

$

�%
�

¼2½ 4 ds vioR;Z dh dqy ?kVuk;s 	 � ���#��!����!��!��!#�� 
6 ds vioR;Z dh dqy ?kVuk;s � � ����!��#�!��"��� 
ijUrq mijksDr nksuks esa ��!�!�� ?kVuk;s vfrO;kih gS 
vr% 4 ;k 6 ds vioR;Z vkus dh izkf;Drk & 

��	 � �� �
$

"�
�

%

"�



!

"�
�

��

"�
�

�

"
�

mnkgj.k 20& ,d O;fDr 5 esa ls 3 fu’kkus lgh yxkrk gS rFkk nwljk 4 esa ls 2 fu’kkus 
lgh yxkrk gS ;fn nksuks gh iz;kl djs rks lgh fu’kkus yxkus dh izkf;drk D;k gksxh A 
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gy& igys O;fDr ds lgh fu’kkuk yxkus dh izkf;drk �� � "
%�  

nwljs O;fDr ds lgh fu’kkuk yxkus dh izkf;drk �� � !
��  

pw¡fd nksuks O;fDr Hkh lgh fu’kkuk yxk ldrs gS vr% nksuks ds lgh fu”kkuk yxkus dh 
izkf;drk ��	 vkSj ���;kfu ��	 � �� 

vFkkZr �� � �� �



�
�




�
�

�


�
�

vr% lgh fu’kkuk yxkus dh izkf;drk fuEu lw= ls Kkr gksuh & 
��	 � �� � ��	� � ���� 
 ��	 � ���

�
"

%
�

!

�



�

!�
�

��

!�
�

�

%
�

 
28-6-3 xq.ku izes; ¼Multi Plcation Theorem½ & bl izes; dk iz;ksx rc fd;k 
tkrk gS tc nh gq;h LoraU= ?kVukvksa ds lkFk&lkFk ?kVus dh izkf;drk dk vuqeku 
yxkuk gksA ;fn nks ?kVuk;sa iw.kZ :i ls LoraU= gS vkSj ,d ?kVuk ds ?kfVr gksus dh 
izkf;drk �	 rFkk nwljh ds �
 gS rks nksuksa ?kVukvksa ds lkFk&lkFk ?kfVr gksus dh 
izkf;drk �	 � �
 gksxh ;kfu nks ;k vf/kd LoarU= ?kVukvksa dk ,d lkFk ?kVus dh 
izkf;drk muds vyx&vyx ?kfVr gksus dh O;fDrxr izkf;drk dk ;ksx gSA 
     vFkkZr P(A rFkk B) � ��	� � ����
leqPp; ds ladsrk{kjksa ds :i esa ��	 � �� � ��	� � ���� 
rhu LoraU= ?kVukvksa ds lUnHkZ esa  
P (A rFkk B rFkk C )� ��	� � ���� � ��(�
izek.k & ;fn A ?kVuk dqy n1 rjhdks ls gks ldrh gS ftuesa ls m1 rjhds vuqdwy gks 
vkSj B ?kVuk n2 rjhdksa ls gks ldrh gSA ftlesa m2 rjhds vuqdwy gksa rks 

��	� �
��

��

         ���� �
��

��

  

;fn nksuks ?kVuk;s lkFk&lkFk ?kVs rks vk?kkj Hkwr izes; ds vuqlkj dqy leHkO; 
ifjfLFkfr;kW n1 ��n2  gksxh rFkk vuqdwy ifjfLFkfr;k m1 m2 gksxh vr% vkSj ds 
lkFk&lkFk ?kVus dh izfd;rk 

��	��� �
�	 � �


�	 � �

�

�	

�	
�

�


�

� ��	� � ���� 

mnkgj.k 21& ,d iaklk nks ckj Qsdk tkrk gS igyh Qsad es vkuk rFkk nwljh Qsad es 
le  la[;k vkus dh izf;drk Kkr dhft, \ 
gy % nksuks ?kVuk;s LoraU= gSa]  
igyh Qsad es 3 vkus dh iz;fd;rk ¾1@6 
nwljh Qsad es le la[;k 2]4]6 vkus ds rVhrks dh la[;k � " 
blfy, le la[;k vkus dh izf;drk ¾3@6 
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vr% igyh Qssad eas 3 rFkk nwljh Qsad es le la[;k vkus dh izf;drk �
	

�
�




�
�

	

	

 

mnkgj.k 22 & nks ikals pkj ckj Qsads tkrs gSSA bl ckr dh D;k izf;drk gksxh fd 
igyh] nwljh] rhljh rFkk pkSFkh Qsad es dze’k% 9]10]11 rFkk 12 dk tksM+ izkIr gks \ 
gy% nks ikals dks lkFk Qsdus ij lEHkkfor ifj.kke � � � � � "� 
igyh ckj es 9 ds ;ksx vkus ds rjhdks dh l[;k ���"��"����%������%� ;kfu 4 
vr% 9 ds tksM+ vkus dh izf;drk �

�


�
 

nwljh ckj es 10 ds ;ksx �����������%�%� rjhdks ls vk ldrk gS vr% izf;drk 

�




�
  

rhljh Qsad es 11���%������%�� vkus dh izf;drk �




�
 pkSFkh Qsad es 12 ������� 

vkus dh izf;drk ¾1@36 

vr% dqy izf;drk �
�


�
�





�
�





�
�

	


�
�

	

�""��
 

mnkgj.k  23 & ,d flDds dh rhu mNky esa fuEu dh izf;drk Kkr dhft, \ 
¼i½ rhuks ckj fprz ¼Head½ vk;s ¼ii½ nks ckj fpr rFkk ,d ckj iV ¼Tail½ 
gy% flDds dh gj ckj mNky dk ifj.kke ,d LoraUrz ?kVuk gS] 
¼i½ igyh ckj esa fpr vkus dh lEHkkouk ¾1@2 
mlh izdkj nwljh o rhljh ckj es fpr vkus dh lEHkkouk ¾1@2 

vr% pkjks ckj fpr vkus dh izf;drk �
	



�

	



�

	



�

	

�
 

¼ii½ 2 ckj fpr rFkk 1 ckj iV vkus dh izf;drk �
	



�

	



�

	



�

	

�
 

ijUrq ;g fLFkfr ¼2H,IT½ fuEu rhu la;ksx ls mRiUu gks ldrh gS 
ifj.kke  iz;kl  I II III 
  v  H H T  
  c  H T H 
  l  T H H 

vr% vHkh"B izkf;drk � " �
	

�
�




�
 

¼oSls 2 fpV rFkk 1 iV 3 �
 rjhdks ls vk ldrs gS½ "�
 �

�


			
� " 

mnkgj.k 24 & ,d FkSys es 5 yky] 4 gjh rFkk 3 lQsn xsan gS nks&nks djds xsans rhu 
ckj fudkyh tkrh gS rFkk fudkyus ds Ik’pkr~ okil j[k nh ;g izf;drk Kkr dhft;s 
fd  xsan nksuks xsans igyh ckj yky fQj gjh rFkk lQsn gksxh \ 
gy & pwWfd xsan fudkyus ds Ik’pkr okil j[k nh tkrh gS vr% ?kVuk;sa LoraU= gksxh 
rFkk dqy xsanksa dh la[;k 12 gSA 
vr% 2 yky xsan fudkyus ds rjhds � %(
  

12 xsanksa esa ls dksbZ Hkh nks xsan fudkyus ds rjhds ¼laEHkkO; ifjfLFkfr;kW½ � �!(
 

vr% nks yky xsan fudkyus dh izkf;drk        �
�(�
	
(�

�
	�

��
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blh izdkj nks gjh xsan fudkyus dh izkf;drk  �
�(�
	
(�

�
�

��
 

blh izdkj 2 lQsn xsan fudkyus dh izkf;drk �

(�
	
(�

�



��
 

vr% vHkh"B izkf;drk �
	�

��
�

�

��
�




��
�

�

�
�
 

 
mnkgj.k 25 & mijksDr mnkgj.k esa ;fn xsan fudkyh tk;s rks izf;drk Kkr dhft;s 
fd xsan vyx vyx jaxks dh gks \ 
gy % 12 esa ls rhu xsanks fudkyus ds rjhds � �!�
 � !!� vyx vyx jaxks dh 
xsanks ls rkRi;Z fd ,d yky fQj gjh rFkk lQsn xsn fudkyh tk;s] 
1 yky xsn fudkyus ds rjhds � %�	 � % 
1 gjh xsn fudkyus ds rjhd  � ��	 � � 
1 lQsn xsn fudkyus ds rjhd � "�	 � " 
vr% dqy rjhds ¼vuqdwy ifjfLFkfr;kW½ � % � � � " 

blfy;s vHkh"V izkf;drk �
����




�
�




		
 

mnkgj.k 26 & rk”k ds [ksy es vPNh rjg ls feyk;s iRrkas dks pkj f[kykfM+;ksa es ckWVk 
tkrk gS fdlh fof”k"V f[kykM+h ds ikl pkjks bDds izkIr gksus dh fd;k izkf;drk gS \ 
gy & izR;sd f[kykMah dks 13 iRrs ckaVs tk;sxs vr% 52 esa ls 13 iRrs NkWVus ds rjhds 
� %!7	
           
4 esa bDds esa ls 4 bDds Nk¡Vus ds rjhdsa � ��� 
'ks"k 48 iRrksa ls 9 iRrs Nk¡Vus ds rjhdsa  � �#�" 
 vr% fof”k"B f[kykM+h ds ikl lkjs bDds gksus dh izkf;drk �

�!����!�
�
!�

 

�
� �

�# 
"' ' 

%! 
�" "' 

�
�# � �" 

�" � %! 
�

��

���%
 

28-8-4 lizfrcU/k izkf;drk ¼Conditional Probabiloty½& ;fn nks ?kVuk;sa A rFkk 
B vkfJr ?kVuk;sa gks rks nksuksa ?kVukvksa ds ,d lkFk ?kfVr gksus dh izkf;drk igyh 
?kVuk ds ?kfVr gksus dh izkf;drk ,oa nwljh ?kVuk ds ml fLFkr esa ?kfVr gksus dh 
izkf;drk tcfd igyh gks pqdh gks bu nksuksa dk xq.kuQy lizfrcU/k izkf;drk dgykrh 
gSA vFkkZr ;gkW ij B rHkh ?kVs tcfd A ?kfVr gks pqdh gksA vr% ,d ?kVuk ds ?kfVr 
gksus ds ckn nwljh ?kVuk ds ?kfVr gksus dh laHkkouk D;k gS\ tSls rk’k ds 52 iRrksa esa 
ls ,d iRrk [khapk tkrk gS tksfd yky gS rFkk ;fn iRrs dh okil xMMh esa us j[kk 
tk;sa ,oa nwljk iRrk fQj [khapk tk;s rks nwljh ckj yky iRrk fudkyus dh izkf;drk 
25@51 gksxh tksfd iwjh rjg ls igys ckj [khaps x;s iRrs ds ifj.kke ij fuHkZj gSA vr%  

P(A rFkk B) � ��	� � � ��
�
�   
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� ��
�
� �

�����

����
  

izek.k & ekuk A ds ?kfVr gksus dh ifjfLFkfr;ksa dh dqy la[;k ;fn B ?kfVr gks uk gks �	 � �
 gS ftuesa ls �	 ,slh ifjfLFkfr;kW gS ftlesa A vkSj B lkFk&lkFk ?kVrh gSa 
& 

� ��

	
� �

�	��	 � �
� �⁄ �
�	 �⁄��	 � �
� �⁄ �

��	��
��	�  

blfy;s P(A B) � ��	� � � ��
�
� 

mnkgj.k 27 & ,d FkSys esa 6 lQsn xsans ,oa 4 yky xsans gSaA 3&3 xsans FkSys esa ls 
fudkyh tkrh gSA izkf;drk Kkr dhft;sa fd 3 xsans lQsn gks rFkk rhu xsans yky gks 
;fn &  
¼i½ xsans igyh ckj fudkyusa ds ckn okil j[k nh tkrh gSA 
¼ii½ xsans okil ugha j[kh tkrh gSA 
 
gy & ¼i½ 3 lQsn xsan fudkyu ds rjhds � �7
 

vr% 3 lQsn xsan fudkyus dh izkf;drk �
�(�
	�(�

�

�

	
�
 

3 yky xsan fudkyus ds rjhdsa � ��
 
vr% 3 yky xsan fudkyu dh izkf;drk �

�(�
	�(�

�
�

	
�
 

vr% vHkh"V izkf;drk �

�

	
�
�

�

	
�
� 180 

¼ii½ igyh ckj 3 lQsn xsan fudkyus dh izkf;drk �
�(�
	�(�

�

�

	
�
� ��	� 

pw¡fd xsans fudkyus ds okil ugha j[kh tkrh gSa vr% 3 lQsn xsanks ds fudkyus ckn 
lQsn xsanks dh la[;k 3 rFkk dqy xsanks dh la[;k ugha cpsxh ,slh ifjfLFkfr;ksa esa  
3 yky xsan fudkyus ds rjhdsa � �(
 
dksbZ Hkh 3 xsan fudkyus ds rjhds � $(
 

vr% 3 yky xsan fudkyu dh izkf;drk �
�(�
�(�

�
�


�
� � ��

�
� 

blfy, vHkh"V izkf;drk P(A B) � ��	� � � ��
�
�

     �

�

	
�
�

�


�
� 105 

mnkgj.k 28 & rk”k ds pkj iRrs ,d&,d djds cxSj iquZLFkkfir ds xM~Mh ls [khaps 
tkrs gSaa\ izkf;drk Kkr dhft;s fd og vyx&vyx jaxksa ds gksxsa\ 
gy & pw¡fd rk”k dh xM~Mh esa izR;sd jax dk ,d iRrk gksrk gS ,oa igyk iRrk fdlh 
Hkh jax dk gks ldrk gS\ 
 vr% igys iRrs ds fdlh Hkh jax ds gksus dh izkf;drk ¾ 52/52 
,d iRrs dks fudkyus ds ckn dqy 51 iRrsa 'ks"k jgrs gSa rFkk rhu oxksZ ds 39 iRrsa 'ks"k 
jg tkrs gS\ 
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 vr% nwljs jax ds iRrs ds gksus dh izkf;drk �

"

�	
 

 blh izdkj rhljs jax ds iRrs ds gksus dh izkf;drk �

�

��
 

blh izdkj pkSFks jax ds iRrs ds gksus dh izkf;drk �
	


�"
 

vr% vHkh"V izkf;drk �
�


�

�


"

�	
�


�

��
�

	


�"
�


	"�


��
�
 

 
mnkgj.k 28 & rk’k ds 52 iÙkksa ls ;fn pkj iÙks [khps tkus gSa rks izkf;drk Kkr 
dhft;s fd og iÙks ,d ckn’kkg] ,d csxe] ,d xqyke rFkk ,d bDdk gksxsa ;fn  
¼1½ pkjksa iÙks ,d lkFk [khpsa tkrs gSa 
¼2½ ,d ,d djds iquZLFkkiu ds lkFk pkj iÙks [khps tkrs gSa 
¼3½ ,d ,d djds cxSj iquZLFkkiu ds ;kFk pkj iÙks [khpsa tkrs gSa 
gy & pkjksa iÙks ,d lkFk [khpus dk rkRi;Z ;g gS fd ;g ,d gh ?kVuk gS rFkk pkj 
iÙks fudkys tkus ds dqy rjhdksa dh la[;k� %!(� � !$�$!% ckn”kkg] xqyke] 
csxe rFkk bDds esa ls izR;sd ds ,d iÙkk [khpus ds rjhds � ��	 blfy;s vuqdwy 
ifjfLFkfr;ksa dh la[;k � �(	 � �(	 � �(	 � �(	 � !%�  

vr% vHkh"V izkf;drk �
�(���(���(���(�

�
(�
�


��


���
�
  

 
¼2½ ,d ,d djds iquZLFkkiu ds lkFk pkj iÙks [khpus dk rkRi;Z fd ;gk¡ ij pkj 
?kVuk;s lEiUu gks jgh gS tks fd Lora= gS rFkk fuEu gSa 

1 ,d ckn”kkg ds fudkyus dh izkf;drk �
�(�
�
(�

�
�

�

�

	

	

  

2 ,d csxe ds fudkyus dh izkf;drk �
	

	

 

3 ,d xqyke ds fudkyus dh izkf;drk �
	

	

�  

4 ,d bDdk ds fudkyus dh izkf;drk �
	

	

  

vr% vHkh"V izkf;drk �
	

	

�

	

	

�

	

	

�

	

	

�

	


���	
  

 
¼3½ cxSj iquZLFkkiu ds ,d ,d dj pkjksa iÙks [khpus ij pkjksa ?kVuk;s vkil esa vkfJr 
gksxha tks fd fuEu gS & 

 1- ,d ckn”kkg ds [khps tkus dh izkf;drk �
�

�

 

2- ,d ckn”kkg ds fudkys tkus ds i'pkr~ csxe ds vkus dh izkf;drk �
�

�	
 

  ¼pw¡fd 1 ckn”kkg ds fydkyus ds Ik”pkr~ iÙkksa dh dqy la[;k 51 gksxh½ 
3- xqyke ds fudkys tkus dh izkf;drk tcfd ckn”kkg csxe fudkys tk pqds gSa 

    �
�

��
    

4- bDds ds fudkys tkus dh izkf;drk tcfd ckn”kkg ] csxe] xqyke fudkys tk      
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28-6-5  de ls de ,d ?kVuk ?kVus dh izkf;drk &vusdksa Lora= ?kVukvksa esa ls de 
ls de ,d ?kVuk ds ?kfVr gksus dh izkf;drk ds ifjdyu gsrq lHkh ?kVukvksa ds u 
?kfVr gksus dh izkf;drk Kkr dj mls 1 esa ls ?kVk fn;k tkrk gSA 
lw=kuqlkj & ;fn igyh] nwljh] rhljh ------------ ?kVuk ds ?kfVr gksus dh  izkf;drk Øe”k% 

�	� �
� �
� �� - - � � �� gSa rks muds u ?kfVr gksus dh izkf;drk Øe”k%           �� 
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 ��� gksxh  
lHkh ?kVukvksa ds u ?kfVr gksus dh fefJr izkf;drk �� 
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 �
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vr% de ls de ,d ?kVuk ds ?kfVr gksus dh izkf;drk fuEu gksxh&  
� 
 ��� 
 �	��� 
 �
��� 
 �
� - � � �� 
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mnkgj.k 30 & ,d dejs esa pkj cYc yxs gq;s gSa ftuds lgh izdk”k nsus dh ;kfu Bhd 

gksus dh izkf;drk Øe”k% 
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 gS bl ckr dh izkf;drk Kkr dhft;s 

fd dejs esa izdk”k gks gh tk;s  
gy& dejs esa izdk”k gksus ds fy;s de ls de ,d cYc dk izdk”k nsuk t:jh gS  
igys] nwljs] rhljs rFkk pkSFks ds izdk’k u nsus dh izkf;drk Øe”k% 
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blfy;s lHkh ?kVukvksa ds ?kfVr u gksus dh izkf;drk fuEu gksxh & 
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vr% de ls de 1 cYc ds izdk’k nsus dh izkf;drk � � 
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mnkgj.k 31& ekuk fd 36 o"kZ dh vk;q okys ,d O;fDr A ds 72 o"kZ rd thor jgus 
ds foi{k esa la;ksxkuqikr 11%5 rFkk 41 o"kZ ds nwljs O;fDr B ds 77 o"kksZa rd thus 
ds i{k esa la;ksxkuqikr 3%5 gS bl ckr dh izkf;drk Kkr dhft;s fd nksuksa esa ls de 
ls de ,d O;fDr vxys 36 lkyksa rd thfor jgsxkA 

gy & ekuk ds vxys 35 o"kksZa rd nksuksa esa ls dksbZ Hkh thfor ugh jgrk gS] A  ds 
thfor jgus ds foi{k esa la;ksxkuqikr 11%5 ¼;kfu q:p½ vr% thfor jgus dh izkf;drk 
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pw¡fd B ds thfor jgus ds i{k esa la;ksxkuqikr  3 % 5 ��5 �� 

vr% lw=kuqlkj thfor jgus dh izkf;drk �
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nksuksa esa ls de ls de ,d thfor jgs dh izkf;drk � � 
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28-6-6 cuksZyh izes; (Bernoulli theorem)&;fn fdlh ?kVuk ds ,d ijh{k.k esa 
?kfVr gksus ;k lQyrk dh izkf;drk Kkr gks rks dqy n ijh{k.kksa esa ls fuf’pr :i ls r 
ckj ?kfVr gksus dh izkf;drk tsEl cuksZyh }kjk fn;s x;s fuEu lq= ls Kkr dh tk 
ldrh gS&
��)� � �7�


�����  

 �� ?kVuk gksus ;k lQyrk dh izkf;drk] � � ?kVuk ds u gksus dh izkf;drk       
� � iz;klksa dh dqy la[;k] � � lQyrk ;k ?kVuk gksus dh la[;k �7� � �  esa ls 
 oLrqvksa ds la;ksx dh la[;k  

izek.k & ?kVuk ds ,d ckj ?kfVr gksus dh izkf;drk � � 
?kVuk ds r ckj ?kfVr gksus dh izkf;drk 
 � 
 � 
 - - � � )� ckj � �� 
?kVuk ds �� 
 )� ckj u ?kfVr gksus dh izkf;drk � � � � � � - �� 
 )�     

ckj � ����  
?kVuk ds r ckj ?kfVr rFkk �� 
 )� u ?kfVr gksus dh la;qDr izkf;drk � ������ 
ijUrq n iz;klksa esa ls r ckj lQyrk vkSj �� 
 )� vlQyrk dqy 
�� �rjhdksa ls 
izkIr gks ldrh gS vr% fuf’pr :i ls r ckj ?kVuk ds ?kfVr gksus dh izkf;drk  
                  ���� � 
�� ������� 
 
mnkgj.k 32 & N% flDdksa dks mNkyus ij 4 fpÙk vkus dh izkf;drk Kkr dhft;sA 
gy & iz;klksa dh la[;k 
 � �] lQyrk dh vkor̀h] ) � � 
vlQyrk dh vko`fr  �� 
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lQyrk dh izkf;drk 
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vr% vHkh"V izkf;drk � 
�������� 

� �7� ��

!
����

!� �



� �% �
�

��
�

�

�
�

�%

��
 

mnkgj.k 33& vkB flDds ,d lkFk mNkys tkrs gSa fuEu ifj.kkvksa dh izkf;drk Kkr 
dhft;s  
¼1½ ,d fpr ¼2½ de ls de 6 fpr k ¼3½ dksbZ fpr ugha ¼4½ lHkh fpr 
 

gy& ¼1½ 
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vr% ,d fpr vkus dh izkf;drk � 
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¼2½ de ls de 6 fpr dk rkRi;Z gS fd 6 ckj ;k 7 ckj ;k 8 ckj fpr vk;s vr% 
rhuksa dh izkf;drk Kkr dj mldk ;ksx fd;k tk;sxk] 
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6 fpr vkus dh izkf;drk 
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7 fpr vkus dh izkf;drk 
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8 fpr vkus dh izkf;drk 
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¼3½ dksbZ fpr ugha dh n’kk esa � � #� ) � �� 
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¼4½ lHkh fpr vkus dh n”kk esa � � #� ) � #� 
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mnkgj.k 34 &,d tgkt ds cUnjxkg ij lqjf{kr igq¡pus ds foi{k esa la;ksxkuqikr 4%2 

bl   ckr dh D;k laHkkouk gS fd 5 esa de ls de 4 tgkt lqjf{kr :i ls 
igq¡p tk;sxsaA 

gy& pw¡fd tgkt ds lqjf{kr igq¡pus ds foi{k esa la;ksxiuqikr � �5 !  
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de ls de 4 tgktksa ds lqjf{kr igq¡p tkus dh izkf;drk  
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28-8-7 cst izes;& izfrykse izkf;drk (Bayes theorem Inverse Probability)
cst izes; okLro esa lizfrcU/k ds vuqlkj iwoZ izkf;drk Kkr djus ds mijkUr ?kVuk ls 
lEcU/k tks vfrfjDr ,oa uohu lwpuk miyC/k gksrh gS mlds vk/kkj ij iwoZ esa izkf;drk 
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dks la’kksf/kr ds;k tkrk gS bl izdkj la’kksf/kr dks mRrjorhZ izkf;drk(Revised or 

Posterior Probability) Hkh dgrs gS bl fl)kUr dk fodkl baXyS.M ds izfl) 
xf.krK jsojs.M VkWel cst ¼1702&1761½ }kjk fd;k x;k FkkA bl izes; dk vR;kf/kd 
egRoiw.kZ ,oa jkspd vfHkiz;ksx gksrk gS ftlds ek/;e foosdiw.kZ fu.kZ; ysus esa cM+h 
lgk;rk feyrh gSA
 Pwakfd lizfrcU/k izkf;drk ,d ?kVuk ds ?kfVr gksus ds ckn nwljh ?kVuk dh 
izkf;drk dh Hkfo";ok.kh gS] ;fn voyksfdr ?kVuk vusd LoraU= ;k vla;qDr ?kVukvksa 
esa ls fdlh ,d dkj.k ls ?kfVr gqbZ gS rks bl ckr dh lizfrcU/k izkf;drk fd ?kVuk 
fdlh ,d fof’k"V ?kVuk dk ifj.kke gS ml dh izfrykse izkf;drk dgykrh gS vFkkZr 
izfrykse izkf;drk fdlh voyksfdr ?kVuk ds dkj.k fo’ks"k dh eki dk vuqeku gS 
ftldk ifjdyu cst izes; ds ek/;e ls fd;k tkrk gSA 
 mnkgj.k ds rkSj ij nks dEifu;ka dwyjksa dk fuekZ.k djrh gS dEiuh A rFkk B 
ds dwyjksa ds nks"kiw.kZ gksus dh izkf;drk PA rFkk P B  ;fn ,d nks"kiw.kZ dwyj dks pquk 
tkrk gS rks ;g izkf;drk Kkr djuk fd og nks"kiw.kZ dwyj dEiuh A ;k B }kjk cuk;k 
x;k gS izfrykse izkf;drk dk mnkgj.k gSA blh izdkj ;fn nks dy”k A rFkk B esa uhys 
rFkk yky jax dh xsan gS ;fn ,d xasn dks fudkyk tkrk gS ,oa og yky jax dh ik;h 
tkrh gS rks bl ckr dh D;k izkf;drk gS fd og A ;k B dy”k ls fudkyh x;h gks 
;g Hkh cst izes; ;k izfrykse izkf;drk dk gh fo"k; gSA 
 
28-8-8 cst+ izes; ds vuqlkj izfrykse izkf;drk dk lw= 
;fn dksbZ ?kVuk B,  n ijLij viothZ ,oa fu’’ks"k ?kVukvksa A1,A2,A3,--------An esa 
ls fdlh ,d ds la;kstu esa ?kfVr gks ldrh gS vkSj ;fn B ?kVuk okLro esa ?kVrh gS 
rFkk P(B) ≠ 0 rks bl ckr dh D;k izkf;drk fd blls iwoZ fof’k"V Ai (i = 1,2,3----

n) ?kVh gS] fuEu lw=kuqlkj Kkr dh tk;sxh& 

P(Ai / B) = 
���*�+�,����

�����
 (i = 1,2,3----n) 

tgk¡ ij P(Ai / B) ds fn;s gksus Ai dh mRrjorhZ ;k la”kksf/kr izkf;drk gS  
P(Ai)  (i = 1,2,3----n) ?kVh gS] fuEu lw=kuqlkj Kkr dh tk;sxh & 

� ���

�
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 (i = 1,2,3----n) 

tgkW ij � ���

�
� � � ds fn;s gksus  Ai dh mRrjorhZ ;k la”kksf/kr izkf;drk gSA 

���-� � �- dh ewy ;k iwoZorhZ izkf;drk gSA 
P(Ai vkSj B) � ���- � ��  rFkk B ?kVuk dh la;qDr izkf;drk gSA 

 P(B) la;qDr izkf;drkvksa dk tksM+ gS  

  � ��		 � �� � ��	
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vr% leqPp; fl)kUr dk mi;ksx djrs gq;s izfrykse izkf;drk dk lw= & 
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mnkgj.k 35 & ,d xsan cukus okys dkj[kkus esa rhu e’khusa A, B, C dqy xsan mRiknu 

dk 35 ] 40 ] rFkk 25  mRiknu djrh gSaA muds mRiknu esa 6 ] 4  rFkk 8

 xsans nks"kiw.kZ ik;h tkrh gSaA bl ckr dh D;k izkf;drk gS fd nks"kiw.kZ xsan dk 

mRiknu A, B, C }kjk fd;k x;k gS\ 
gy & p;fur xsan ds A, B, C }kjk fufeZr gksus dh izkf;drk dks A1, A2 vkSj A3

ekuus ij & 
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la;qDr rFkk mRrjorhZ izkf;drk dk ifjdyu  

?kVuk 
 

iwoZ izkf;drk 
��	*� lizfrcU/k 

izkf;drk 

� �	*

�
� 

la;qDr 
izkf;drk 
P(Ai B) 

mRrjorhZ izkf;drk 

� �	*

�
� � � ; ���� 

1 2 3 4 5 
A1 0-35 0-06 -021 -021 -057¾-368 

A2 0-40 0-04 -016 -016 -057¾-280 

A3 0-25 0-08 0-020 -020 -057¾-35 

;ksx   0-057  
 
fu"d"kZ & iwoZorhZ lwpuk ds vk/kkj ij ;gh dgk tk ldrk gS fd nks"kiw.kZ xsan nwljh 
e’khu ls pquh x;h gS D;ksfd bldh izkf;drk ��	
� lokZf/kd gS ijUrq vfrfjDr 
lwpuk ;k mRrjorhZ ds vk/kkj ij vafre fu"d"kZ ds rkSj ij ;g dgk tk ldrk gS fd 
nks"kiw.kZ xsan 		e’khu ls yh x;h gS D;ksafd bldh mRrjorhZ izkf;drk lokZf/kd gSA 
mnkgj.k 36 & rhu dy”k j[ks x;s gS igys dy”k esa 3 lQsn rFkk 2 yky xsan gSa 
nwljs dy”k esa 1 lQsn rFkk 4 yky xsan gS rFkk rhljs dy”k esa 2 lQsn vkSj 3 yky 
xsan gSA ,d dks ;kn`fPNd :i ls p;u dj ,d xsan fudkyh tkrh gS tksfd lQsn 
fudyrh gSA izkf;drk Kkr dhaft;sa fd og xsan ¼i½ igys dy”k lsA ¼ii½ nwljs dy”k ls 
¼iii½ rhljs dy”k ls fudkyh x;h gSA 
gy & pwWfd rhu dy”k gS vr% fdlh ,d dy”k ds pqus tkus dh izkf;drk ¼iwoZorhZ 

izkf;drk½ ��		� � ��	
� � ��	
� � �
"�  
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igys dy”k ls lQsn xsan fudkyus dh izkf;drk � � �
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vr% igys dy”k ls lQsn xsan fudkyus dh la;qDr izkf;drk  
P(A1 vkSj B)  ;kfu ��		�� ;k ��		 � �� gksxhAblfy;s  
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¼i½ vr% lQsn xsan ds igys dy”k ls fudkys tkus dh izfrykse izkf;drk 
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¼ii½ lQsn xsan ds nwljs dy”k ls fudkys tkus dh izfrykse izkf;drk 
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¼iii½ lQsn xsan ds rhljs dy”k ls fudkys tkus dh izfrykse izkf;drk
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28-9 izkf;drk dk egRo rFkk vuqiz;ksx 
 
;|fi izkf;drk dk vkjfEHkd fodkl la;ksx iz/kku [ksyksa fo’ks"k dj tqvk rFkk ykVjh 
vkfn {ks=ksa esa mi;ksx ds ij gqvk ijUrq vk/kqfud le; esa izkf;drk dk iz;ksx lkekftd] 
vkfFkZd] cheksa dk O;olkf;d jktuSfrd ,oa oSKkfud lesr mu lHkh {ks=ksa esa gksrk gS 
tgk¡ vfuf’prrk ds lkFk tksf[ke pqukSrh ds :i esa lkeus vkrs gSa rFkk O;fDr dks gj 
ifjfLFkfr;ksa ds vuqlkj foosd fu.kZ; ysus gksrs gSa vr% orZeku esa bldk iz;ksx ,d 
jkspd oSKkfud rFkk egRoiw.kZ fo"k; ds :Ik esa gksus yxk gS blds fofHkUu {ks=ksa esa fuEu 
vuqiz;ksx gSaA 
28-9-1-  la;ksx ds [ksyksa o lV~Vk yxkus dk vk/kkj izkf;drk dk mnHko ,oa fodkl 
la;ksx rFkk lV~Vk tfur [ksyksa ds gh ek/;e ls gqvk gS bl fl)kUr ds iz;ksx ls fdlh 
Hkh la;ksx rFkk lV~Vk vkfn dk vuqeku yxkkuk vklku gks x;k gS ftlds dkj.k ls 
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fdlh Hkh ifjfLFkfr;ksa esa foosdiw.kZ fu.kZ; ysus esa vR;f/kd lgk;rk feyus yxh] izR;sd 
oSdfYid ifj.kkeksa ;k lEkLr lEHkkO; ifj.kkeksa dh izkf;drk ls [ksy dh ckth ds leLr 
izR;kf’kr ewY;ksa dk fd;k tkus yxk] vr% la;ksx rFkk lV~Vktfur [ksyksa tSls ?kqM+nkSM+ ] 
ikls QSaduk] flDds dh mNky] ykWVjh vkfn esa bl fl)kUr dk ;ksxnku egRoiw.kZ gSA 
28-9-2-  lkaf[;dh fu;eksa dk vk/kkj izkf;drk ds fl)kUrksa ds ek/;e ls /kkjs&/khjs 
lkaf[;dh; ds fu;e rFkk fl)kUrksa ds fodkl esa egRoiw.kZ lgk;rk feyh gS ^^lkaf[;dh; 
fu;ferrk fu;e** izfrp;u ds fu;e rFkk ^^egkad tM+rk fu;e^^ ewy :i ls izkf;drk 
fl)kUr ij gh vk/kkfjr gSA 
28-9-3- lkaf[;dh; fuokZpuksa esa vuqiz;ksx& lkaf[;dh; fuoZpuksa gsrq lexz dk ijh{k.k 
izfrn’kZ leadksa ds ek/;e ls fd;k tkrk gS tks fd bl izkf;drk ij vk/kkfjr fd 
;kn`fPNd :i ls p;fur ;Fkksfpr izfrn’kZ lef"V dh ewyHkwr vfHky{k.kksa dk i;kZIr 
ek=k esa izfrfuf/kRo djrs gSSA 
28-9-4- ifjdYiuk ,oa  lkFkZdrk ijh{k.kksa dk vk/kkj& izkf;drk  fl)kUrksa ds ek/;e~ ls 
ifjdYiuk rFkk lkFkZdrk ijh{k.kksa gsrq lgk;rk feyrh gS izkfFkdrk ds ek/;e~ ls u flQZ 
rdZ iw.kZ vuqeku ,oa izR;kf’kr ewY; dks ekius esa enn feyrh gS vfirq izkf;drk 
fl)kUr dbZ oaVuks tSls fni˜ oaVu cukSZyh izes;]I;Wk;lk oaVu izlkekU; oaVu dk vk/kkj 
gS ftlds lgk;rk ls izR;kf’kr vko`fr ls dj lkFkZdrk dk ijh{k.k fd;k tkrk gSaA 
28-9-5- lkaf[;dh; fu.kZ;u dk vk/kkj & izkf;drk  fl)kUr ds vuqiz;ksx ds fcuk 
lkaf[;dh; fu.kZ; fl)kUr dh dYiuk ugha dh tk ldrh gSaA oLrqr% fu.kZ; fl)kUr 
izkf;drk  ds ewyHkwr fu;eksa rFkk vo/kkj.kkvksa rFkk izR;kf’kr ewY;ksa ds iz;ksx ij 
vkf/kkfjr gSA vfHkiz;ksxks vkSj ijh{k.kksa dh lgk;rk ls izR;sd {ks= dh leL;kvks ds gy 
gsrq izkf;drk  ds vkuqekfod vo/kkj.kk dk iz;ksx fd;k tkrk gS ftu ifjfLFkfr;ksa esa 
okLrfod vkSj oLrqfu"B ekiu laHko ugh gksrk gS og¡k O;fDrfu"B izkfFkdrkvksa ds iz;ksx 
}kjk fu.kZ; fy;s tkrs gSA vr% izkfFkdrk ds fl)kUrksa dk lkaf[;dh; fu.kZ;u dh izfd;k 
esa egRoiw.kZ ;ksxnku 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 
rkSj ij chek] fuosx] forh;] rFkk iwathxr cktkjksa esa vfuf’prrkvksa rFkk tksf[keksa ds 
dkj.k Hkfo"; dk vkWdyu rFkk iwokZuqeku ges’kk ls gh ,d pqukSrh iw.kZ dk;Z jgk gSA 
ijUrq izkf;drk  ds fofHkUu fl)kUrksa dsa ek/;e ls mudks pqukSrh iw.kZ ifjfLFkfr;ksa dk 
rkfdZd]oSKkfud rFkk fo’ys"k.k djuk vR;kf/kd ljy gks tkrk gSA ftlesa bu {ks=ksa esa 
izkf;drk ds fl)kUr mi;ksxh gksus ds lkFk&LkkFk yksdfiz; Hkh gSaA 

28.10 lkjka”k 
 
Lkkjka”k ds rkSj ij la;ksx vk/kkfjr [ksyks] tq,s rFkk lês dh gS ijUrq izkf;drk us vius 

vkjEHk ls orZeku le; rd ,d yach ;k=k r; dh gS rFkk vkt ;g fl)kUr vusdksa 

fo"k;ksa rFkk {ks=ksa esa egRoiw.kZ ;ksxnku dj jgk gSA 

vr% vk/kqfud ;qx esa izkf;drk ek= vVdyckth ;k HkkoukRed dFku rd lhfer u jg 

dj ,d jkspd rdZ lEer~ ,oa oSKkfud Lo:i /kkj.k dj pqdk gS ftlds vius fu;e] 
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izes; o fl)kUr gSa rFkk vo/kkj.kk;sa gSaA ftUgksusa izkf;drk dks vyx&vyx vk;ke iznku 

fd;s gSA 

orZeku ;qx esa izkf;drk fl)kUr dk rhoz xfr ls fodkl gqvk gS vkSj vkt lkekftd] 

vkfFkZd] HkkSfrd vkSj izk—frd foKkuksa dk dksbZ Hkh ,slk {ks= ugha gS ftlesa izkf;drk 

fl)kUr izR;{k ;k ijks{k :i ls vuqiz;ksx u gksrk gks] okLro esa vkt izkf;drk ds 

fl)kUr O;olk;] foÙkh; iw¡th cktkjksa chek {ks= rFkk vFkZO;oLFkk ds vU; egRoiw.kZ {ks=ksa 

ds v/;;u gsrq vifjgk;Z gks x;s gSA ;g lkaf[;dh; fuoZpu dk ,d ijeko’;d 

midj.k gS vkSj vfuf’fpr ,oa tksf[ke dh fLFkfr esa foosdiw.kZ fu.kZ; ysus dh izfØ;k dk 

lqn`<+ ,oa vfuok;Z vk/kkj gSA 

28-11 cgqfodYih; iz”u  
 
¼1½ izkf;drk dh fpj izfrfLBr vo/kkj.kk ds tud dkSu gS \ 

 ¼d½ LikbZxsy ¼[k½ ekdksZl ¼x½ ykIysl ¼?k½ iksiksc 

¼2½ izkf;drk dh vkxeukRed n`f"Vdks.k ij dksu lh fopkj /kkjk fuHkZj gS \ 

 ¼d½ lkaf[;dh; lkis{k ¼[k½ fpj izfrf"Br ¼x½ vk?kqfud ¼?k½ O;fDr"B 

¼3½ izkf;drk dks leqPp; fl)kUr ds #i esa O;Dr djus okyh vo/kkj.kk gS \ 

 ¼d½ lkis{k vko`fr ¼[k½ mRrj orhZ ¼x½ vfHkxzghrh; ¼?k½ fpj izfrf"Br 

¼4½ izkf;drk ds vk?kkj ¼foundation of  probabilty½ ds ys[kd dkSu gS\ 

      ¼d½ jkWusYM fQ”kj ¼[k½ ekdksZo ¼x½ cuksZyh ¼?k½ dksYeksxksjkso 

¼5½ la;ksx iz/kku [ksyks esa dkSu lh izkf;drk dh vo?kkkj.kk eq[;r;k iz;qDr gksrh gS\ 

¼d½ mRrj orhZ ¼[k½ O;fDrfu"B ¼x½ iwoZorhZ ¼?k½ vfHkx`ghrh; 

¼6½ N% igyw okys rhu ikls ;fn mNkys tk;s rks fdrus laEHkkO; ifj.kke gksxsa\ 

¼d½ 216 ¼[k½ 36 ¼x½ 256 ¼?k½ 18 

¼7½ pkj iqLrdks A,B,C,D esa ls nks&nks ds fdrus Øep; cusxs \ 

¼d½ 6 ¼[k½ 8 ¼x½ 4 ¼?k½ 30 

¼8½ 6 lhVks ij pkj yksx fdrus rjhdks ls cSB ldrs gS \ 

¼d½ 120 ¼[k½ 240 ¼x½ 60 ¼?k½ 30 

¼9½ 6xsnks esa ls 2 xsanks fdrus rjhdks ls fudkyh tk ldrh gS \ 
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¼d½ 15 ¼[k½ 12 ¼x½ 10 ¼?k½ 18 

¼10½ eqEcbZ ls dksydRrk ds ;fn jkLrs gS rks ,d O;fDr fdrus rjhdks ls vk tk     

ldrk gS \ 

¼d½ 12 ¼[k½ 1 ¼x½ 24 ¼?k½ 36 

¼11½ pkj flDdksa dh mNky esa dqy lEHkkO; ?kVuk;s gksxh \ 

¼d½ 16 ¼[k½ 8 ¼x½ 6 ¼?k½ 4 

¼12½ P (AB) ;kfu P(A vkSj B) dk eku ijLij viothZ ?kVukvks ds fy;s gksxk \ 

¼d½ 1 ¼[k½ 0 ¼x½ 1 ls de ¼?k½ 1 ls T;knk 

¼13½ fdlh ?kVuk ds ?kfVr gksus i{k esa ;fn la;ksxuqikr 3%5 gS rks ?kVuk ds ?kfVr gksus 

dh izf;drk gksxh \ 

¼d½ 



�
 ¼[k½�

�

�
 ¼x½ 




�
 ¼?k½ 

�



 

¼14½ fdlh ?kVuk ds ?kfVr gksus ds foi{k esa la;ksxkuqikr ;fn 4%7 gS rks ?kVuk ds ?kfVr 

gksus dh izf;drk gksxh \ 

¼d½ 
�

		
 ¼[k½ 

�

		
 ¼x½ 

�

�
 ¼?k½ 

�

�
 

¼15½ izfrykse izkf;drk dk gy fdl fo)ku ds )kjk fn;k x;k gS \ 

¼d½ ikLdy ¼[k½ QjeSV ¼x½ cSt ¼?k½ ekbts+t 

¼16½ vuqiwjd ?kVukvks dk ;ksx ges’kk gksrk gS \ 

¼d½ 0 ¼[k½ 1 ¼x½ 1 ls de ¼?k½ 1 ls T;knk 

mRrjekyk  & ¼1½ x ¼2½ d ¼3½ x  ¼4½ ?k ¼5½ x ¼6½ d ¼7½ ?k ¼8½ [k ¼9½ d ¼10½ ?k 
¼11½ d    ¼12½ [k ¼13½ x ¼14½ [k ¼15½ x ¼16½ [k 

28-12   y?kq mRrjh; iz”u 
¼1½fuEu dks la{ksi es ifjHkkf"kr dhft;s A 

             ¼i½ ljy ?kVuk;sa ¼ii½ la;qDr ?kVuk;s ¼iii½ ijLij viorhZ ?kVuk;s    

¼iv½fu”’ks"k ?kVuk;s ¼v½ vfrO;kih ?kVuk;s 

¼2½ mRrjorhZ ,oa iwoZorhZ izf;drk esa la{ksi esa varj crkb;sA  

¼3½ Øep; rFkk lap; esa ijLij  lEcU/k crkb;sA 

¼4½ izfrn’kZ lef"V dks la{ksi esaa ifjHkkf"kr dhft;s A 
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¼5½ vuqdwy ifjfLFkfr;ks rFkk dqy laEHkkO; ifjfLFkfr;ksa dks le>kbZ;sA 

28-13   la[;kRed iz”u 

¼1½ ,d O;fDr A 70% n’kkvks esa lp cksyrk gS rFkk nwljk O;fDr 80% n’kkvks esa 

lp cksyrk gS ,d gh rF; dk o.kZu djrs gq;s og fdrus izfr’kr n’kkvks esa ,d nwljs 

ds fo#) cksysxs \ 

¼ladsr& A rFkk B ds lR; cksyus dh izakf;drk Øe”k% 0-7 ,oa 0-80 ,d nwljs ds 

fo#) cksysxs tcfd] A lR; cksys ,oa B >wV cksys ;k A >wV cksy rFkk B lR; cksys 

70 .20 +0.30  .80 = 0.38 �"#<	½ 
¼2½ ,d FkSys esa 5 yky rFkk 4 gjh xsan gS 3&3 xsan nks ckj fudkyh tkrh gS rFkk 

laHkkouk gS fd igyh ckj rhuks yky xsans gks rFkk nwljh ckj rhuks xsan gjh gks ;fn  

¼i½ izFke ckj xsans fudkydj okil FkSys esa j[k nh tk;s 

¼ii½ nwljh ckj xsans fudkydj okil FkSys esa j[k nh tk;s  

 ��� %

##!
���� �

�!
!

¼3½ mijksDr iz”u esa ;fn ,d&,d dj rhuks xsans fudkyh tk;s rks D;k laHkkouk gS fd 

izFke xsan yky] nwljh gjh rFkk rhljh xsan yky gks ;fn 

¼i½ izFke ckj xsan iquZLFkkiu ds lkFk fudkyh tk;s  

¼ii½ nwljh ckj xsan cxSj iquZLFkkiu ds lkFk fudkyh tk;s "����
��� ������

�"� # 
¼4½ ;fn ,d FkSys esa 6 lQsn rFkk 4 yky xsan gS FkSys es ls rhu xsan fudkyh tkrh gS 

D;k laHkkouk gS fd 2 lQsn xsan gks rFkk 1 xsan yky gks ;fn  
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¼i½ xsan ,d lkFk fudkyh tk;s  

¼ii½ xsans ,d&,d dj iquZLFkkiu ds lkFk fudkyh tk;sA 

 

ladsr ¼1½ ,d lkFk fudkyus ij ,d gh ?kVuk gksxh 2 lQsn  rFkk 1 yky xsan 

fudkyus ds rjhds �7
 � �7	�,oa izkf;drk 
�/���/�
	�/�

 gksxh 

¼2½ ,d&,d dj xsan fudkyus esa izkf;drk � $ �/�
	�/�

�
�/�
	�/�

�
�/�
	�/�

% � " 

,oa ;g fLFkfr rhu rjhdksa ls gks ldrh gS 

    I     II     III 
  lQsn   yky  lQsn 
  yky  lQsn  lQsn  

  lQsn   lQsn   yky     $��� 	



� � �!�

��

	
�
% 

¼5½ ;kn`fPNd :i ls pqus x;s ,d ykSan o"kZ esa 53 jfookj pqus tkus dh izkf;drk D;k 

gksxh\  

ladsr % ykSan o"kZ esa 366 fnu gksrs gS ;kfu 52 lIrkg rFkk 2 fnu lHkh fnu 52 ckj 

vkrs gS vkSj 2 fnu Þlkse o eaxy]ß Þeaxy o cq)]ß Þcq) o xq:]ß Þxq: o ”kqØ]ß Þ”kqØ o 

'kfu]ß Þ”kfu o jfo]ß ,oa Þjfo o lkse]ß ds Øe esa vk ldrs gS ;kfu 7 esa ls 2 rjhds ls 

jfookj vk ldrk gSA �

�
� 

¼6½ 20 o"kZ ds O;fDr ds fy;s 70 o"kZ rd thfor jgus ds foi{k esa vuqikr 9%5 gS rFkk 

60 o"kZ ds O;fDr ds fy;s 80 o"kZ rd thfor jgus ds foi{k esa vuqikr 8%6 gS buesa ls 

de ls de ,d ds 20 o"kZ rd thfor jgus dh izkf;drk Kkr dhft;s\ �
	
�"

� 
¼7½ rk”k dh xM~Mh ls pkj iÙks ;kn`fPNd :Ik ls [khaps tkrs gS bl ckr dh izkf;drk 

Kkr dfj;s fd pkjksa iÙks vyx vyx jaxks ds gksxsa \ � 
	"�


��
�
� 

¼8½ 8 yM+dks rFkk 7 yM+fd;ksa ds lewg ls ,d lfefr cukuh gS bl ckr dh D;k 

izkf;drk gksxh fd lfefr esa ¼1½ 3 yM+ds rFkk 2 yM+fd;k¡ gksxh ¼2½ de ls de 1 
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yM+dh gksxh                

 $��� 		��


��

�!�


"��


��

% 

¼9½ ,d ce ds fu”kkus ij fxjus dh izkf;drk � %� �gS ,d iqy dks u"V djus ds fy;s 

nks ce i;kZIr gS ;fn iqy ij 6 ce fxjk;s tk;s rks D;k izkf;drk fd iqy u"V gks tk;s 

\ �	���

	
�

� 
¼10½ ,d  fo|ky; esa Nk= ds mÙkh.kZ gksus dh izkf;drk 0-8 gS izkf;drk Kkr dhft;s 

fd 5 Nk=ksa esa ls 

¼1½ dksbZ ugha ¼2½ ,d ¼3½ de ls de ,d mÙkh.kZ gksxk � 	


	
�
�


�


	
�
�

	
�


	
�
� 

¼11½ ,d LdwVj dEiuh }kjk LdwVj fuekZ.k ds nks la;= esa 80%  mRiknu gksrk gS 

rFkk la;= B esa 20% mRiknu gksrk gS la;=  ,d esa 85% LdwVj mPp xq.koÙkk ds 

gS tcfd B 65% ,d LdwVj dk p;u fd;k tkrk gS tks fd  mPp Jfedrk dk gS 

D;k izkf;drk fd og la;=  A ls vk;k gSA ¼2½ fd og la;=  B ls vk;k gS  

���
�	

�
	


�	
� 

¼12½ rhu dy”k gSa igys esa 3 yky rFkk 7 gjs xsan gS nwljs eswa 5 yky rFkk 3 gjs xsan gS 

rFkk rhljs esa 8 yky rFkk 4 gjs xsan gS D;k izkf;drk gS fd ,d yky xsan fudkyh 

tkrh gS rFkk og  

 ¼1½ igys dy”k ¼2½ nwljs dy”k ¼3½ rhljs dy”k ls fudkyh gksA 

(

�

	"	
�
��

	"	
�
��

	"	
) 

28-14  fucU/kkRed iz”u  

¼1½ izkf;drk ds mn~Hko ,oa fodkl dks le>krs gq;s vk/kqfud le; esa izkf;drk ds 

O;ogkfjd egRo ij izdk”k Mkfy;s \ 

¼2½ izkf;drk dh vo/kj.kkvksa dks le>krs gq;s fpjlEer~ ,oa lkf[;dh; vo/kkj.kkvksa 

vraj Li"V dhft;s\ 
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¼3½ izkf;drk dh vo/kkj.kkvksa dk vkykspukRed ewY;kdau dhft;s \ 

¼4½ izkf;drk oaVu dks Li"V djrs gq;s blds mi;ksx rFkk egRo ij ppkZ dhft;s \ 

¼5½ izfrykse~ izkf;drk dh O;k[;k dhft;s rFkk blds egRo ij fVIi.kh fyf[k;s \ 

28-15  Lka)HkZ xzUFk lwph  

� Ukkxj] dSyk”k ukFk ¼2009½] lkaf[;dh; ds ewy rRo] ehuk{kh izdk’ku 

� flag] ,l0 ih0 ¼2010½] lkaf[;dh dl)kUr ,oa O;ogkj] ,l pUn ,.M dEiuh 

fyfeVsM 

� Kumar, Anil, (2000) Statistical Research in methodology 

Aifa publishing house, 

� Bose, Do, (2003) an Introduction to mathematical 

Economics, Himalaya Publising house               

 

 

 

 

 

 

 

 

 

 

 

 



प�रमाणा�मक 	व�धया ँ                                                                              MAEC104 

उ�तराखडं मु�त 
व�व
व�यालय������������������������������������������������������������������������������������	�

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 dh bdkbZ esa izkf;drk fl)kUrksa dk foLrkj ls v/;;u dj izkf;drk dh fofHkUu 

vo/kkj.kkvksa] çes;ksa rFkk muls lEcfU/kr leL;kvksa dk fo'ys"k.k fd;k  x;k A ftldk 

iz;ksx fofHkUu ?kVukvksa ds ?kfVr gksus dh lEHkkoukvksa dk oSKkfud rjhdksa ls vkdyu 

djus esa fd;k tkrk gS A ftldk egRo vkt la;ksx iz/kku [ksyksa ds lkFk&lkFk 

vk£Fkd] O;kolkf;d] oSKkfud ,oa jktuSfrd lHkh {ks=ksa esa LFkkfir gks x;k gS A 

Hkkoh lEHkkoukvksa dk vkdyu djus ds lkFk&lkFk izkf;drk fl)kUrksa ds iz;ksx 

;kn`fPNd pjksa ds Hkkoh ewY;ksa dks Kkr djus rFkk fdl izdkj bu ewY;ksa eas dqy vko`fr 

fdl izdkj ls vkoafVr gksrh gS blds fy;s izkf;drk oaVu iz;qDr gksrs gSa A bu oaVuksa esa 

tsEl cuksZyh }kjk fodflr f}in oaVu izeq[k gS A bl oaVu dks cuksZyh çes; ;k f}in 

çes; ds vUrxZr v/;;u fd;k tkrk gS A 

f}in çes; esa ,d ,sls oaVu dk v/;;u fd;k tkrk gS tks fd [kf.Mr vko`fr 

oaVu gksrk gS] tksfd nks ?kVukvksa dh lQyrk ,oa vlQyrk dh Hkkoh lEHkkoukvksa ds 

lEiw.kZ lewg dks O;Dr djrk gS ftldk foLrkj ls v/;;u ge orZeku bdkbZ ds 

vUrxZr djsaxs & 

29-2 mís'; 

orZeku bdkbZ ds mís'; fuEuor~ gS & 

• f}in çes; mn~Hko fodkl rFkk vFkZ D;k gS \ 

• f}in çes; fdu izeq[k ekU;rkvksa ij vk/kkfjr gS \ 

• izkf;drk oaVu ls D;k rkRi;Z gS rFkk izeq[k izkf;drk oaVu dkSu&dkSu ls gSa\ 

• f}in çes; dk foLrkj fdl izdkj ls gksrk gS \ 

• f}in çes; ds izeq[k vpj ewY; dkSu&dkSu ls gSa \ 

• f}in çes; dh eq[; fo'ks"krk;sa ,oa xq.k dkSu&dkSu ls gSa \ 
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• f}in çes; ls lEcfU/kr eq[; Qyu dkSu&dkSu ls gSa \ 

• f}in çes; ls izR;kf'kr vko`fr;k¡ fdl izdkj ls Kkr dh tk ldrh            

gSa \ 

• f}in çes; ij vk/kkfjr leL;kvksa dk gy fdl izdkj ls fd;k tk 

ldrk gS \ 

• f}in çes; ds mi;ksx rFkk egRo dkSu&dkSu ls gSa \ 

29-3 lS)kfUrd izkf;drk oaVu 

,sls vko`fÙk oaVu ftUgsa okLrfod voyksduksa ;k iz;ksxksa }kjk fuf'pr djds dqN fuf'pr 

ifjdYiukvksa] ekU;rkvksa vFkok izkf;drk fu;eksa ds vk/kkj ij xf.krh; :i ls 

vuqekfud fd;k tkrk gS rks ,sls oaVu dks lS)kfUrd vko`fÙk oaVu ;k izkf;drk oaVu 

dgrs gSa( ;kfu bl oaVu esa izkf;drkvksa dks lkis{k ckjEckjrk ekuk tkrk gS A lS)kfUrd 

izkf;drk oaVu dks fuEu nks Hkkxksa esa ck¡Vk tk ldrk gS &  

(1) vlrr~ izkf;drk oaVu  

(2) lrr~ izkf;drk oaVu 

tgk¡ rd vlrr~ ;k [kf.Mr izkf;drk oaVu dk iz'u gS buesa f}in] IokW;lkW rFkk 

le:i oaVu blds vUrxZr vkrs gSa] ogha vk;rkdkj] pj ?kkrkadh rFkk izlkekU; oaVu 

lrr~ izkf;drk oaVu ds vUrxZr vkrs gSa A izkf;drk oaVu dh eq[; fo'ks"krk;sa fuEu gSaA  

 izkf;drk oaVu esa fopj ds ekuksa dh rRlaoknh izkf;drk dk ;ksx ,d gksrk gS & 

p1 + p2 + p3 + .................. + pn = 1 ;k  p = 1 

 izkf;drk oaVu dh vo/kkj.kk vko`fÙk oaVu ds leku gksrh gS A ;g oaVu gesa ;g crkrk 

gS fd fopj ds fofHkUu ewY; dqy vko`fr fdl izdkj ls forfjr gS A 
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voyksduksa dh la[;k vf/kd gksus ij izkf;drk oaVu lkis{k vko`fÙk oaVu dk lS)kfUrd 

:i xzg.k dj nsrk gS A 

29-4 f}in oaVu ;k f}in izes; 

f}in oaVu dh jpuk djus dk Js; fLol xf.krK tsEl cuksZyh (1654-1705) 

dks gS A ijUrq bldk izdk'ku mudh e`R;q ds vkB o"kZ ckn lu~ 1713 bZ0 esa gqvk Fkk A 

bl oaVu dks cuksZyh oaVu Hkh dgk tkrk gS A f}in dk 'kkfCnd vFkZ gS nks inksa dk 

ik;k tkuk] ftlesa ,d in ?kVuk dh lQyrk ls lEcfU/kr gksrk gS rFkk nwljk ?kVuk 

dh vlQyrk ls] okLro esa f}in oaVu ;k forj.k ,d ,slk [kf.Mr vko`fr forj.k gS 

tks }U}kRed fodYiksa ;kfu vyx&vyx izÑfr ds fodYiksa ds lEHkkouk dks izdV djrk 

gS A bls f}in izes; ds Hkh uke ls tkuk tkrk gS A 

;fn fdlh vfHkiz;ksx esa fdlh ?kVuk ds ?kfVr gksus dh izkf;drk p rFkk u ?kfVr gksus 

dh izkf;drk q gS rks dqy n ijh{k.kksa esa fuf'pr :i ls mlds r ckj ?kfVr gksus dh 

izkf;drk tsEl cuksZyh }kjk fn;s x;s fuEu lw=kuqlkj Kkr dh tk ldrh gS &  

p(r) = nCr p
rqn-r 

tgk¡ p + q = 1,   r = 0, 1, 2, 3 .............. n 

;fn vc lQyrkvksa dh la[;k dks r = 0, 1, 2, 3..........n ls lEcfU/kr izkf;drkvksa 

Øekuqlkj fy[k nh tkrh gS rks miyC/k oaVu ,slk f}in izkf;drk oaVu dgykrk gS A 

ftlls izkpy n rFkk p gS A  

Li"Vr% ∑
=

n

0r

nCr p
rqn-r = (p + q)n = 1  

29-5 f}in çes; dh ekU;rk;sa 

f}in izes; ds vuqlkj jfpr f}in oaVu dk xf.krh; Lo:i fuEu ekU;rkvksa ds vuqlkj 

fodflr fd;k tk ldrk gS & 
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;kn`fPNd vfHkç;ksx LorU= gksuk pkfg,] ;kfu ,d ijh{k.k ds ifj.kke dk nwljs ijh{k.k 

ds ifj.kke ij dksbZ izHkko ugha iM+uk pkfg, A 

;kn`fPNd vfHkiz;ksx leku ifjfLFkfr;ksa esa vkorZd :i ls ijh{k.kksa dks fLFkj vkSj 

ifjfer la[;k ds vuq:i fd;k tkrk gS ;kfu ijh{k.kksa dh la[;k n fLFkj rFkk ifjfer 

gS A 

izR;sd ijh{k.k esa vfHkiz;ksx ds nks ijLij viothZ ifj.kke gksrs gSa tgk¡ p lQyrk dks 

rFkk q vlQyrk ds ?kfVr gksus dks O;Dr djrk gS A 

lHkh ijh{k.kksa esa ?kVuk ds ?kfVr gksus dh izkf;drk p fLFkj jgrh gS blh izdkj q Hkh 

fLFkj jgrh gS A 

29-6 f}in oaVu ;k çes; dk foLrkj 

lqMkSy flDdk mNkyus ds vfHkiz;ksx ds ek/;e ls f}in çes; ds foLrkj dks vklkuh ls 

le>k;k tk ldrk gS ;fn ,d flDds dks mNkyk tk;s rks nks ifj.kke fpr (Head) 

rFkk iV (Tail) vk;saxs] ftlesa p dks lQyrk ¼fpr½ rFkk q dks vlQyrk ¼iV½ ds 

ladsr ls O;Dr fd;k tk;s rks izkf;drk fl)kUr vuqlkj ;g dgk tk ldrk gS fd &  

p = q = ½ vkSj p + q = 1 

;fn nks flDds ,d lkFk mNkys tk;sa rks fuEu laHkkfor ifj.kke ?kfVr gks ldrs gSa A 

nks flDds dk vfHkç;ksx 

ifj.kke rjhds çkf;drk lQyrk çkf;drk 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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nks fpr (H, H), nks iV (T, T), ,d fpr ,d iV (H, T), ,d iV ,d fpr (T, 

H) vk ldrs gSa bu ifj.kkeksa dh izkf;drk dk vuqeku fuEu lkj.kh ls yxk;k tk 

ldrk gS &  

rhu flDds dk vfHkç;ksx 

ifj.kke rjhds çkf;drk 

 

lQyrk çkf;drk 

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 rhu flDds (I, II, III) ,d lkFk mNkys tk;sa rks ifj.kke fuEu lkj.kh ds ekè;e 

ls izLrqr fd;s tk ldrs gSa µ  

blh izdkj 4, 5, 6, 7.............. n ?kVukvksa ds fy;s f}in oaVu cuk;s tk ldrs gSa 

;gk¡ ij ?kVukvksa dh la[;k (p + q) dh ?kkr ds leku gksxh ftldk fd foLrkj Kkr 

fd;k tk ldrk gS A 
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,d ?kVuk  (p + q)1 = p + q 

nks ?kVuk;as  (p + q)2 = p2 + 2pq + q2

rhu ?kVuk;sa  (p + q)3 = p3 + 3p2q + 3pq3 + q3 

pkj ?kVuk;sa  (p + q)4 = p4 + 4p3q + 6p2q2 + 4pq3 + q4 

ik¡p ?kVuk;sa  (p + q)5 = p5 + 5p4q + 10p3q2 + 10p2q3 + 5pq4 + q5 

vr% bl lw= dks fuEu lkekU; :i fn;k tk ldrk 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

×××

++−−−

mijksDr lehdj.k esa ;fn n = 4 j[kk tk;s rks &  

(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

foLrkj ds fofHkUu inksa esa la[;kRed xq.kkad lap; ds fu;eksa ds vuqlkj Hkh izkIr 

fd;s tk ldrs 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 foLrkj dk izR;sd in cuksZyh çes; }kjk                    

p(r) = nCr p
rqn-r }kjk Hkh Kkr fd;k tk ldrk gS okLro esa f}in oaVu izkIr            

djus ds fy;s lHkh (n+1) inksa dks cuksZyh izes; ds ek/;e ls Kkr fd;k tk ldrk gS 

A 
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f}in oaVu ds fofHkUu inksa ds la[;kRed xq.kkad ikLdy ds f=Hkqt           

(Pascal Triangle) ds ek/;e ls ns[ks tk ldrs gSa A 

ikLdy f=Hkqt esa izR;sd xq.kkad mlls fiNyh iafDr ds nksuksa vksj dk xq.kkad gS tSls  

10 = 4+6, 15 = 10 + 5 vkfn A 

k 

?kkr  n (p + q)
n ds foLrkj ds xq.kkad ;ksx 2n 

          
1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

                                                              
1     1 

1     2     1 

1     3     3     1 

1     4     6     4     1 

1     5     10     10     5     1 

1     6     15     20     15     6     1 

1     7     21     35     35     21     7     1 

1     8     28     56     70     56     28     8     1 

1     9     36     84     126     126     84     36     9   
1 

1    10    45    120   210    256    210    120    45    10   
1 

         
2 

4 

8 

16 

32 

64 

128 

256 

512 

1024 

29-7 f}in oaVu fy[kus ds lkekU; fu;e 

f}in çes; ds fofHkUu inksa dks Kkr djrs le; fuEu fu;e egRoiw.kZ gSaA 

inksa dh la[;k - f}in foLrkj esa (n+1) in gksrs gSa vFkkZr~ (p+q) dh ?kkr ls ,d 

in vf/kd gksrk gS tSls & (p+q)7 esa 8 in gksaxs A 
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?kkrksa dk ;ksx - izR;sd in esa p vkSj q dh ?kkrksa dk ;ksx n gksuk pkfg, ¼D;ksafd r + 

n � r = n½ tSls (p+q)6 ds igys in ds foLrkj esa ?kkrksa dk ;ksx 6 gS (p6q) blh 

izdkj nwljs in esa Hkh 5+1, rhljs esa 4+2, ............ vfUre esa 0+6 gS A 

?kkrksa dk Øe - (p+q)n ds foLrkj esa p dh ?kkrksa ds Øe Øe'k% n,  n � 1, n � 

2, ............3, 2, 1, 0 gksrs gSa A ;kfu ?kVrs tkrs gSa ogha q dh ?kkrksa ds Øe c<+rs tkrs 

gSa vkSj vfUre in n ?kkr dk iz;ksx gS A 

la[;kRed xq.kkad-& fofHkUu inksa ds xq.kkadksa ds lEcU/k esa rhu ckrsa egRoiw.kZ gSaA 

(i) iwjs f}in foLrkj ds fofHkUu xq.kkad lnk leferh; (Symmetrical) gksrs gSa] tSlk 

fd ikLdy f=Hkqt ls Li"V gS A n = 3 ds fy;s 1, 3, 3, 1, n = 4 ds fy;s 1, 4, 6, 4, 

1 gksrk gS A  

(ii) xq.kkad dh x.kuk lw=] lap; ;k ikLdy f=Hkqt ds ek/;e ls dh tk ldrh gS A  

(iii) fdlh f}in oaVu ds fy;s lHkh inksa ds xq.kkadksa dk ;ksx 2n gksrk gS A tSls & n 

= 4 ds fy;s xq.kkad 1, 4, 6, 4, 1 gksaxs ftudk ;ksx 16 gksxk rFkk izR;sd Øfer ?kkr 

ds fy;s ;g ;ksx nqxuk gksrk tkrk gS A tSls n = 2 ds fy;s 4, n = 3 ds fy;s 8, n 

= 4 ds fy, 16 ,oa n = 5 ds fy, 32 gksxk A 

izkf;drkvksa dk ;ksx - f}in oaVu ds lHkh izkf;drkvksa dk ;ksx ges'kk 1 gksxk A  

p rFkk q dk Øe - ;g ,d egRoiw.kZ ckr gS f}in oaVu dk lkekU; :i (p + q)n gS 

ysfdu blesa dfBukbZ ;g gS fd lQyrkvksa dh la[;k dks vojksgh Øe (desending 

order) esa fy[kk tkrk gS ;kfu igys cM+h fQj mlls NksVh rFkk var esa 'kwU;] ijUrq 

lQyrkvksa dh la[;k dks vkjksgh Øe esa j[kdj izkf;drk Kkr djus ds fy, (q + p)n 

dk foLrkj fy[kk tkrk gS A (q + p)n dk foLrkj Bhd mlh izdkj ls fy[kk tkrk gS 

ftl izdkj (p + q)n dk vUrj ek= ;g gS fd p vkSj q dk LFkkukUrj.k dj fn;k 
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tkrk gS A n = 6, p = lQyrk q = vlQyrk dh izkf;drk rks (p + q)6 rFkk (q 

+ p)6 ds foLrkj fuEuor~ gksaxs A 

;kfu (q + p)n dks fuEu :i esa O;Dr fd;k tk;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 

lQyrkvksa 
dh la[;k   
r (n�r) 

çkf;drk 
vlQyrkvksa 
dh la[;k   
r (n�r) 

çkf;drk 

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 forj.k dk lkekU; :i eq[;r;k nks ckrksa ij fuHkZj djrk gS &(i)  p rFkk q dk 

ewY; (ii) n dk eku 

;fn fdlh ?kVuk dh lQyrk ,oa vlQyrk dh lEHkkouk leku gS ;kfu p = q = ½ 

rks izkIr vko`fr oaVu lefer gksxk vkSj izR;kf'kr vko`fr;k¡ dsUæh; izo`fr;ksa ds nksuksa 
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vksj leku :i ls forfjr gksaxh A mnkgj.kkFkZ ;fn 4 flDds 256 ckj mNkys tk;s rks 

4, 3, 2, 1, 0 fpÙk gsrq vko`fr;k¡ 16, 64, 96, 64, 16 gksaxh ;kfu forj.k lefer gS A 

;fn p    q rks forj.k lefer u gksdj fo"kerk fy;s gq, gksxk] ;fn mi;qZDr mnkgj.k 

esa vxj p = 1/4 rFkk q = 3/4 gS rks izkIr vko`fr;k¡ 1, 12, 54,108, 81 gksaxh A 

mijksDr dk Li"Vhdj.k fuEu gS & 

;fn p = q = 1/2 rks 

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 forj.k lefer gS A 

;fn p = 1/4, q = 3/4 rks 

256 (p+q)4 = 256 [p4 + 4p3q + 6p2q2 + 4 pq3 + q4] 

rks 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 forj.k vlfer gS A 

;fn p rFkk q dk eku leku u gks ,oa n ds eku esa fujUrj o`f) dj nh tk;s rks Hkh 

fo"kerk de gksus yxrh gS ;kfu forj.k lefer gksus yxrk gS] fu"d"kZr;k ;g dgk tk 

ldrk gS fd dksbZ vko`fr forj.k fdl izdkj dk gksxk ;g p, q vkSj n ds ewY; ij 

fuHkZj djsxk A 
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29-9 f}in forj.k dh izR;kf'kr vko`fr;k¡ 

;fn n LorU= cuksZyh vfHkiz;ksxksa ds f}in iz;ksx dks N ckj nksgjk;k tk;s rc bu N 

f}in iz;ksxksa esa r lQyrk fn[kkus okys f}in iz;ksxksa dh izR;kf'kr la[;k dks f}in 

iz;ksxksa dh dqy la[;k ls xq.kk djds izkIr fd;k tk ldrk gS ;fn n ?kVukvksa dh N 

ijh{k.kksa eas izR;kf'kr vko`fÙk;k¡ Kkr dh tkrh gSa rks izR;sd in dh izkf;drk dks ijh{k.kksa 

dh dqy la[;k ls xq.kk dj fn;k tkrk gS A 

;kfu n ?kVukvksa dh N ijh{k.kksa esa r lQyrk dh izR;kf'kr vko`fr  

= N nCr p
rqn-r , r = 0, 1, 2, ....... n 

vr% 0, 1, 2, 3, ...... n dh izR;kf'kr vko`fr;k¡ Øe'k% fuEu gksaxh &  

N qn, N nC1 pqn-1, N nC2 p
2qn-2............Npn  

tksfd N (q+p)n ds foLrkj ls izkIr gksrh 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 

mnkgj.k 1-  ;fn 4 flDdksa dks 64 ckj mNkyk tk;s rks fpr vkus dh izR;kf'kr 

vko`fr;k¡ Kkr dhft, & 
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gy - ;gk¡ ij p = q = ½, n = 4, N = 64 

vr% 64 (½ + ½)4 dk foLrkj Kkr fd;k tk;sxk A 

mnkgj.k 2- ;fn 8 flDds 256 ckj mNkys tkrs gSa rks fuEu ifj.kkeksa dh izR;kf'kr 

vko`fr;k¡ Kkr dhft, &  

(i) 4 fpÙk (Head) 

(ii) 5 ;k vf/kd fpr  

(iii) dksbZ fpr ugha  

(iv) dksbZ iV (Tail) ugha  

(v) de ls de 7 fpr 

gy - ;gk¡ N = 256,  p = q = ½, n = 8 

(i) 4 fpr rFkk 4 iV vkus dh izkf;drk  

 p(4) = nCr p
rqn-r = 8C4 (½)4(½)4 = 

256

70

256

1
70 =×   

 vr% 4 fpr vkus dh izR;kf'kr vko`fr = 70
256

70
256 =×    

(ii) 5 ;k vf/kd fpr dh izkf;drk  

5 fpr dh izkf;drk p(5) = 8C5 (½)5(½)3

   p(5) =
256

56

256

1
56 =×    

6 fpr dh izkf;drk p(6) = 8C6 (½)6(½)2  = 28/256 

7 fpr dh izkf;drk p(7) = 8C7 (½)7(½) = 8/256 

8 fpr dh izkf;drk p(8) = 8C0 (½)8(½)0 = 1/256 
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vr% 5 ;k vf/kd fpr vkus dh izR;kf'kr vko`fr fuEu 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 dh izkf;drk p(0) = 8C0 p0q8 = (½)8 = 
256

1
 

izR;kf'kr vko`fr = 256 × 
256

1
 = 1 

(iv) 'kwU; iV dh vko`fr ;kfu lkjs ds lkjs fpr & 

vr% p(8) = 8C8 p
8q0 = (½)8 = 

256

1
  

;kfu vko`fr = 256 × 
256

1
 = 1 

(v) de ls de 7 fpr ;kfu fd 7 rFkk 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 

mnkgj.k 3- ;g ekurs gq, fd fdlh cLrh dh vk/kh vkcknh yksdfç; Vhoh /kkjkokfgd 

ns[kus dh 'kkSdhu gSa rFkk ;g ekU;rk gS fd ;fn 2048 esa ls izR;sd 10 O;fDr;ksa dk 

izfrn'kZ ysdj vUos"kd ;g iwNrk gS fd vki ;g /kkjkokfgd ns[krs gSa ;k ugha rks fdrus 

vUos"kd ;g lwpuk nsaxs fd pkj ;k de O;fDr ;g èkkjkokfgd ns[krs gSa \

gy- N = 2048, n = 10 ¼izfrn'kZ dh la[;k½  
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0, 1, 2, 3 ......... 10 /kkjkokfgd n'kZdksa esa ls de ls pkj O;fDr ;g èkkjkokfgd ns[krs 

gSa fd izR;kf'kr vko`fr fuEu forj.k ls ns[kh tk;sxh & 

(q+p)10 ;gk¡ p = q = ½

n'kZdksa dh 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% 772 vUos"kd ;g lwpuk nsaxs fd 4 ;k de O;fDr Vhoh /kkjkokfgd ns[krs gSa A 

29-10 okLrfod ,oa izR;kf'kr vko`fr;ksa dh rqyuk 

;g rF; Li"V fd;k tk pqdk gS fd ;fn ?kVuk ls lEcfU/kr iz;ksxksa dh la[;k vf/kd 

gks vFkkZr N dh ek=k vR;f/kd c`gn gks rks okLrfod ,oa izR;kf'kr vko`fr;ksa ds e/; 

vUrj dkQh de gks tkrk gS A okLro esa fofHkUu izfrp;u ijh{k.k bl ekU;rk ds 

vk/kkj ij gh fd;s tkrs gSa] okLrfod rFkk izR;kf'kr vko`fr;ksa dh rqyuk djus dh nks 

jhfr;k¡ gSa (i) fcUnqjs[kh; jhfr rFkk (ii) dkbZ oxZ jhfr 

(i) fcUnq js[kh; jhfr -& bl fof/k ds vuqlkj okLrfod rFkk izR;kf'kr nksuksa vko`fr;ksa 

dks xzkQ isij ij vafdr dj fn;k tkrk gS A vafdr fcUnqvksa ls cuus okys ;s nksuksa oØ 

;fn ,d nwljs ds leku gks rks ;g vUrj fujFkZd ekuk tkrk gS rFkk ,slh n'kk esa ;g 

dgk tk;sxk fd oØ vklatu ;k vUok;kstu mRÑ"V gS A blds foijhr ;fn nksuksa oØksa 

ijLij ,d nwljs ls nwj gksa rks okLrfod rFkk izR;kf'kr vko`fr;ksa esa vUrj lkFkZd ekuk 

tk;sxk vkSj oØ vUok;kstu mRÑ"V ugha ekuk tkrk gSA  
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(ii) dkbZ oxZ ijh{k.k -& dkbZ oxZ ijh{k.k }kjk Hkh okLrfod ,oa izR;kf'kr vko`fr;ksa ds 

e/; vUrj LFkkfir fd;k tk ldrk gS X2 dk eku lw= }kjk fu/kkZfjr djus ds ckn 

LokrU=;&la[;k (degree of freedom) Kkr dh tkrh gS blds ckn lEcfU/kr 

LokrU=;ka'k ds fy, 5% ;k 1% Lrj ij X2
 lkj.kh (Table) esa ls X2dk ewY; ns[kk 

tkrk gS ;fn X2dk ifjdfyr ewY; (Calculated Value) mlds lkj.kh ewY; ls 

vf/kd gksrk gS rks vUok;kstu mRÑ"V ugha gksrk gS ;kfu okLrfod rFkk voyksfdr 

vko`fr;ksa ds e/; vUrj lkFkZd gksrk gS bl fLFkfr ds foijhr gksus ij vUrj vFkZghu 

gksrk gS A ;gk¡ ij ;g ckr /;ku nsus ;ksX; gS fd LokrU=;ka'k la[;k lQyrkvksa dh 

la[;k ls 1 de gksrk gS A X2 dk eku fuEu lw= }kjk fu/kkZfjr fd;k tk ldrk gS A 








 −
∑=

fe

fe)(fo
X

2
2  

tgk¡ fe = izR;kf'kr vko`fr] fo = voyksfdr vko`fr A 

mnkgj.k 4- 192 ifjokjksa esa] ftuds fy;s lwjteq[kh (albinos) cPps ds mRiUu gksus dh 

lEHkkouk 25% ik;h tkrh gS izFke rhu cPpksa esa lwjteq[kh cPpksa dk oaVu fuEu izdkj 

FkkA  

lwjteq[kh cPpksa dh la[;k  0  1  2  3  ;ksx 

ifjokjksa dh la[;k  77  90  20  5  192 

bl ekU;rk ds lkFk fd f}in fu;e ykxw gksrk gS lS)kfUrd vko`fr;ksa dks Kkr dhft;s 

vkSj X2 dk iz;ksx djrs gq, vklatu lkS"Bo (goodness of fit) dh tk¡p dhft, A 

gy - ;gk¡ ij lwjteq[kh cPps ds tUe dh izkf;drk p = 25/100 = 1/4 

lwjteq[kh cPps ds u gksus dh izkf;drk q = 1 � 1/4 = 3/4 

0, 1, 2, 3 lwjteq[kh cPpksa ds tUe dh izR;kf'kr izkf;drkA 
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N(q+p)n = 192(3/4+1/4)3 ls Kkr dh tk;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 lwjteq[kh cPps gksus dh izR;kf'kr vko`fr 81, 81, 27 rFkk 3 

gksxhA vklatu mRÑ"V gksus ds fy;s X2 dh tk¡p djuh 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 lQyrkvksa dh 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% lkFkZdrk ds Lrj ij lkj.kh ewY; 7.815 gksrh gS A 

tksfd ifjdfyr ewY; ls vf/kd gS blls ;g Li"V gS fd voyksfdr rFkk izR;kf'kr 

vko`fr;ksa esa vUrj lkFkZd ugha gS rFkk vklatu mÙke gS A 

mnkgj.k 6.  4 flDdksa dk leqPp; 3200 ckj mNkyk x;k rFkk izR;sd ckj vk;s fprksa 

dh la[;k fy[kh x;h gS ftlds fuEu ifj.kke vk;s gSa A Kkr dhft, fd flDdk lqMkSy  

gS A 
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fprksa dh la[;k 0   1   2   3   4   vko`fr 100  800  1200  950  150 

gy - flDds ds lqMkSy gksus ij fpr rFkk iV vkus dh izkf;drk p = q = ½ ;gk¡ ij n 

= 4 rFkk N = 3200 

vr% N(q+p)n = 3200 (½+½)4 ds foLrkj ds }kjk gh lS)kfUrd vko`fr oaVu 

fy[kk tk;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 fprksa dh izR;kf'kr vko`fr 200, 800, 1200, 800, 200 gksxh A 

flDdksa ds lqMkSy gksus ds fy;s voyksfdr rFkk izR;kf'kr vko`fr;ksa esa vUrj vFkZghu 

gksuk pkfg, ftldh tk¡p X2 ds ek/;e ls dh tk ldrh 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 rFkk 3 (d.f.) ij 5% lkFkZdrk ds Lrj ij lkj.kh ewY; 7-815 

gksrk gS tksfd ifjdfyr ewY; ls de gS vr% voyksfdr rFkk izR;kf'kr vko`fr;ksa esa 

vUrj lkFkZd gS rFkk flDdk lqMkSy ugha gS A  
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29-11 f}in oaVu ds vpj ewY;   

fdlh Hkh f}in oaVu ds vpj ewY;ksa ;k vpjkad ds vUrxZr ge blds ekè; - izeki 

fopyu  rFkk ifj?kkrksa] fo"kerk ,oa i`Fkq'kh"kZRo  dk v/;;u djrs gSa A ;g lHkh vpj 

ewY; f}ij forj.k ds fo'ys"k.k esa vR;kf/kd egRoiw.kZ gksrs gSa buds ek/;e ls gesa f}in 

oaVu esa vko`fr;ksa ds Lo:i] foLrkj] leferrk vkfn xq.kksa ds vkadyu esa lgk;rk 

feyrh gS vFkkZr~ f}in oaVu dh vkdkj izdkj rFkk izÑfr fdl izdkj dh gS ;g lHkh 

vpj ewY;ksa ds ek/;e ls gh fu/kkZfjr fd;k tkrk  gS A 

ek/; - ,sls lS)kfUrd vkof̀r forj.kksa esa tgk¡ LorU= ?kVukvksa dh la[;k vkSj izkf;drk 

dk ewY; fn;k x;k gks ekè; ,oa izeki fopyu dks ljyrk ls fuèkkZfjr fd;k tk ldrk 

gS A f}in forj.k ds lekUrj ek/; ;k e/;d dk lw= fuEuor~ gSA 

ekè; ;kfu 
�

X = np 

tgk¡  n = LorU= ?kVukvksa dh la[;k rFkk p = izkf;drk A 

izeki fopyu - ekè; ds i'pkr~ nwljs egRoiw.kZ vpj ewY; dks Hkh LorU= ?kVukvksa dh 

la[;k rFkk fdlh ?kVuk dh lQyrk (p) ,oa vlQyrk (q) ds ekè;e~ ls fuèkkZfjr 

fd;k tk ldrk gS tksfd fuEuor~ gSA 

npqσ=  

ifj?kkr - vko`fr oaVu dh fo'ks"krkvksa dk lka[;dh; fo'ys"k.k djus esa ifj?kkrksa dk 

cgqr egRo gS A oLrqr;k ifj?kkr vFkok vk?kw.kZ dk ç;ksx vfèkdka'k rFkk ;kfU=d foKku   

esa fd;k tkrk gS ftldk 'kfCnd vFkZ ?kqeko mRiUu djus okyh ço`fÙk dh 'kfDr dh eki 

gS tgk¡ bls Hkkj rFkk dsUæ ls nwjh ds :i esa ukirs gSa ijUrq lkaf[;dh esa bls oxZ 

vko`fr;ksa (Class frequency) rFkk lekUrj ekè; ls fofHkUu ewY;ksa dh nwjh ds 

xq.kuQy ds :i esa fuèkkZfjr fd;k tkrk gS A bldk eq[; mís'; fdlh oaVu dh 

ljapuk] Lo:i ,oa leferrk dk fo'ys"k.k djuk rFkk lefefr dh izÑfr dh tk¡p 
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djuk eq[; gS A lS)kfUrd rFkk O;ogkfjd rkSj ij izFke pkj izfr?kkrksa dk vè;;u 

egRoiw.kZ gksrk gS ;g izFke] f}rh;] r`rh; rFkk prqFkZ ifj?kkr dgykrs gSa ftUgsa  1, 

 2,  3 rFkk  4 ls fu#fir fd;k tkrk gS ,oa f}in oaVu gsrq bUgsa fuEu rjg ls 

ifjHkkf"kr fd;k tk ldrk gS A 

izFke ifj?kkr - lekUrj ekè; ls ewY;ksa ds fopyuksa rFkk vko`fr;ksa ds xq.kuQy dks 

izFke ifj?kkr ds :i esa ifjHkkf"kr fd;k tkrk gS ;g lnSo 'kwU; gksrk gS A ;kfu  1 = 

0A 

f}rh; ifj?kkr - vko`fr;ksa rFkk lekUrj ekè; ls fopyuksa ds oxZ rFkk vko`fr;ksa ds 

xq.kuQy ds :i esa ifjHkkf"kr gksrk gS A ;gk¡ f}in çes; gsrq  2 = npq okLro esa 

;g çeki fopyu dk gh oxZ gksrk gS A 

r`rh; ifj?kkr - blesa vko`fr;ksa dh xq.kk fopyuksa ds ?ku ls dh tkrh gS rFkk ;gk¡ ij 

 3 = npq(q�p) A 

prqFkZ ifj?kkr - blesa vko`fr;ksa dh xq.kk fopyuksa dh pkSFkh ?kkr ls dh tkrh gS] ;gk¡ 

ij  4 = 3n2p2q2 + npq (1 � 6pq) A 

ifj?kkrksa ij vkèkkfjr fo"kerk xq.kkad - fo"kerk xq.kkad dk Hkh vko`fr caVu ds vkdkj] 

lajpuk ds fo'ys"k.k esa egRo gksrk gS A dkyZ fi;jlZu ds vuqlkj ifj?kkr vuqikrksa ds 

vkèkkj ij fuEu nks lw=ksa }kjk fo"kerk xq.kkad Kkr fd;s tk ldrs gSaA 

(i) çFke ifj?kkr fo"kerk xq.kkad -bldks r1 ;k ds }kjk fu:fir fd;k tkrk gS rFkk 

bldk lw= fuEuor~ 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 bldks ,1 ds }kjk fu:fir fd;k tkrk gS A tks 

fd fuEuor~ 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 dh izÑfr dk vè;;u djus gsrq i`Fkq'kh"kZRo 

dk eki fudkyk tkrk gS bls f'k[kjh;rk ;k ddqnrk Hkh dgk tkrk gS blls vko`fr oØ 

ds 'kh"kZ ds uqdhysiu vFkok piVsiu dks ekik tkrk gS dkyZ fi;jlZu us f}rh; rFkk 

prqFkZ ifj?kkrksa ds ekè;e ls i`Fkq'kh"kZRo dh eki fuEu izdkj ls fu/kkZfjr dh  

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  rks 'kh"kZuqdhyk ,oa  2 < 3 rks 'kh"kZ piVk rFkk  2 = 3 'kh"kZ eè;e A 

f}in oaVu ds leLr vpj ewY; la{ksi esa fuEuor~ gSaA 

f}in oaVu  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

               

mnkgj.k 7- lksyg flDds 216 ckj mNkys tkrs gSa A mDr lS)kfUrd oaVu ds ekè; ,oa 

ekud fopyu ewY; D;k gSa \ lkFk gh pkjksa ifj?kkr ewY; Hkh Kkr dhft, A 

gy - ;gk¡ p = q = ½,  n = 16,   N = 216 
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lS)kfUrd oaVu ds lekUrj ekè; = np = 16 × 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 

mnkgj.k 7& ,d dkj[kkus esa vkSlr :i ls 25% isp nks"kiw.kZ ik;s tkrs gSa A 10 ispksa esa 

ls nks"kiw.kZ ispksa dks Kkr djus ds fy, ekè;] izlj.k Kkr dhft, ,oa ifj?kkrksa ij 

vkèkkfjr fo"kerk ,oa i`Fkq'kh"kZRo ds xq.kkad Hkh ifjdfyr dhft, \ 

gy - nks"kiw.kZ ispksa dh izkf;drk 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?kkrksa ij vk/kkfjr fo"kerk 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 dk 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  

tksfd 3 ls de vr% 'kh"kZ piVk gS A 

mnkgj.k 9& Hkkjr ds fdlh jkT; esa tgk¡ ckyd ds tUe gksus dh lEHkkouk 50% Bhd 4 

cPpksa okys 4096 ifjokjksa dk p;u fd;k x;k fdlh ifjokj esa 0, 1, 2, 3, 4 ckyd 

gksus dh lEHkkouk;sa Kkr djds bu okydksa dh la[;k ij vkèkkfjr 4096 ifjokjksa dk 

lS)kfUrd vko`fr oaVu Kkr dhft, vkSj ml oaVu dk lekUrj ekè; rFkk ekud 

fopyu dk ifjdyu dhft, A 

gy& ;gk¡ ij ckyd ds tUe gksus dh izkf;drk p = 50/100 = ½ rFkk ckfydk gksus 

dh izkf;drk q = ½ 

n = 4,  N = 4096  

�

X = np = 4 × ½ = 2 

1½½4npqσ =××==  

ckyd ds tUe ysus dh lS)kfUrd 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 fuEuor~ gksxh  
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yM+dksa dh la[;k   0      1      2     3     4 

ifjokjksa dh la[;k 256  1024  1536  1024  256 

29-12 f}ij oaVu dk vk?kw.kZ tud Qyu  

;g f}in oaVu dk ,d egRoiw.kZ Qyu gksrk gS ;fn x pj f}in oaVu dh fo'ks"krkvksa 

dks fu:fir djuk gS rks 'kwU; ds ifjr% vk?kw.kZ tud Qyu dks fuEu izdkj ls fu:fir 

fd;k tk ldrk 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 izdkj vk?kw.kZ tud Qyu% ekè; ds ikfjr% Hkh fuEu izdkj ls fo'ys"k.k fd;k tk 

ldrk 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 rFkk bl çes; ds vuqlkj  LorU= f}in pjksa ftuds izkpy 

(n1, p1) rFkk (n2, p2) gS dk ;ksx Hkh f}in pj gksrkk gSA vFkkZr~ ;fn nks LorU= 

f}in pjksa esa izkpy (n1, p1) rFkk (n2, p2) gks rks muds ;ksx dk oaVu Hkh f}in pj 

oaVu gksxkA 

gy - ;fn X = B (n1 p) ;kfu X f}in forj.k ds vuqlkj ftlds izkpy n rFkk p 

gSa ,slh n'kk esa 'kwU; ds ifjr% vk?kw.kZ tud Qyu mX (t) = (q1 + p1et)n gksxk A 

vr% mX1 (t) = (q1 + p1et)n1 

rFkk mX2 (t) = (q2 + p2et)n2 

vr% mx1 + x2 (t) = mx1 (t) mx2 (t) ¼p¡wfd x1, x2 LorU= gSa A½ 

blfy;s mx1 + x2 (t) = (q1 + p1et)n1 (q2 + p2et)n2 ............... (A) 

pw¡fd (A) ls Li"V gS fd blds ink;s i{k dks rHkh (q + pet)n ds :i esa 

O;Dr fd;k tk ldrk gS tcfd q1 = q2 = q ,oa p1 = p2 = p eku fy;k tk;s A 

vr% mx1 + x2 (t) = (q + pet)n1+n2 

;kfu x1 + x2   B (n1 + n2, p) 

bl izdkj ;g dgk tk ldrk gS fd nks LorU= f}in pjksa x1 ,oa x2 ftuds 

izkpy Øe'k% (n2, p1) vkSj (n2, p2) gks rks muds ;ksx dk oaVu Hkh f}in oaVu gksxk 

ftlds izkpy [(n1 + n2), p] gksaxs ,oa ;g rHkh lEHko gksxk tcfd & p1 = p2  

29-14 f}in oaVu ds ifj?kkrksa ds fy;s fjdjsUl lEcU/k ;k Qyu 

bl lEcUèk dks (q + p)n ds fy, jsjksfoDlh (Renovsky) ds lw= }kjk fu:fir fd;k 

tkrk gS A tks fd fuEuor~ gS -  
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 r+1 = pq(nr  r�1 + 
dp

r dµ
 )  

tgk¡  r ekè; ds ifjr% r ok¡ vk?kw.kZ gS ftls fuEu izdkj ls gy fd;k tk ldrk gSA 

 r ¼ifjHkk"kk ds vuqlkj½ = 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 vodyu djus 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?kkrksa ds fy;s fjdjsUl Qyu dks n'kkZrk 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)] 



प�रमाणा�मक 	व�धया ँ                                                                              MAEC104 

उ�तराखडं मु�त 
व�व
व�यालय��������������������������������������������������������������������������������������

  = 3n2p2q2 + npq (1� 6pq) 

 4 = npq (3npq + 1 � 6pq) 

29-15 f}in oaVu] izxq.k çes; ,oa cgqin oaVu   

cgqin oaVu LorU= o loZle vfHkiz;ksxksa ls lEc) ,d ,slk [kf.Mr oaVu gS 

ftlds nks ;k nks ls vfèkd ifj.kke gks ldrs gSa A okLro esa ;g f}in oaVu dk gh 

O;kidhdj.k gS A izxq.k çes; ds vuqlkj tc fdlh ?kVuk nks ;k nks ls vfèkd viothZ 

rFkk fuj'ks"k ifj.kke gks rks bu ifj.kkeksa ds ijLij vk/kkj ij fu£er oaVu ,d cgqinh 

oaVu dk fuekZ.k djrk gS A tgk¡ f}in oaVu ds nks lEHkkO; ifj.kke gks ldrs gSa ogha 

cgqin oaVu ds nks ls vfèkd lEHkkO; ifj.kke gks ldrs gSa A 

ekU;rk;sa& ogqin oaVu dh ekU;rk;sa fuEu gSa A 

(i) ijh{k.kksa dh fLFkj la[;k n ds fy, leku ifjfLFkfr;ksa esa vfHkiz;ksx fd;k tkrk gS A 

(ii) vfHkiz;ksx ds K (72) ijLij viothZ ,oa fuj'ks"k ifj.kke gksrs gSa ftUgsa           

E1, E2, E3 .......... EK }kjk O;Dr fd;k tkrk gS vr% lef"V izfrn'kZ S = {E1, 

E2, E3 ....... EK} 

(iii) fofHkUu izfj.kkeksa E1, E2, E3 ......... EK dh Øekuqlkj p1, p2, p3 ...... pK 

izkf;drk;sa gksrh gSa tks ijh{k.kksa esa leku jgrh gSa rFkk ftudk ;ksx ,d gksrk           

gS A 

Ep = p1 + p2 + p3 + ........... + pK = 1 

(iv) ijh{k.k ijLij LorU= gksrs gSa A 

cgqin oaVu oLrqr% (p1 + p2 + .......... pK)n dk foLrkj gS A  
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n ijh{k.kksa esa ;g izkf;drk fd E1 dh x1, E2 dh x2 ...... EK dh KK ckj ?kfVr 

gksus dh izkf;drk &  

p (x1, x2, x3 .......... xK) = 
.X!!.........X!X!X

n!

321

 p1
x1 × p2

x2 .......pK
KK 

tgk¡ ij x1 + x2 + .......... + xK = 4 rFkk  p =1 

tksfd cgqin oaVu dk okafNr izkf;drk Qy gS A bls cgqin foLrkj dk lkekU; in Hkh 

dgrs gSa A  

29-16f}in oaVu dh fo'ks"krk;sa 

f}in forj.k dh izeq[k fo'ks"krk;sa fuEuor gSa & 

lS)kfUrd oaVu& ;g oaVu fl)kUr;k cuksZyh çes; ij vkèkkfjr gS ;kfu p(r) = nCr  

pr qn�r rFkk izkf;drk oaVu dks N ls xq.kkdj izR;kf'kr vko`fr;k¡ Kkr dh tkrh gSa A 

[kf.Mr oaVu - ;g vko`fr oaVu [kf.Mr izÑfr dk gksrk gS blesa lQyrkvksa dh la[;k 

iw.kk±d :i esa ;kfu 0, 1, 2, 3 ................ n gqvk djrh gSa vkSj rRlaoknh izkf;drk;sa 

vkSj izR;kf'kr vko`fr;k¡ f}in çes; ds foLrkj }kjk ifjdfyr dh tkrh gSa A 

vko`fr cgqHkqt - f}in oaVu dks xzkQ isij ij vko`fr cgqHkqt ds :i esa iznf'kZr fd;k 

tk ldrk gS A 

Lo:i - f}in oaVu ds izkpy n rFkk p gS A bldk Lo:i p vkSj q ds lkFk ?kkrkad 

n dh ek=k ij fuHkZj djrk gS ;fn p = q gks rks oaVu lefer gksxk pkgs n dk eku 

pkgs dqN Hkh gks A ijUrq ;fn p vkSj q vleku gksa rks oaVu vlfer gksxk ,oa p > 0.5 

gksus ij ;g cka;h vksj rFkk p < 0.5 gksus ij ;g nkfguh vksj vlefer gksxk A ?kkrkad 

dk eku vR;kfèkd gksus ij ;g vlefefr de gksrh tk;sxh ,oa n ds vR;kf/kd vf/kd 

gksus ij ;g oaVu lefefr dh vksj izor̀ gksrk tk;sxk A 
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f}in oaVu dk IokW;lkW ,oa izlkekU; oaVu ls lEcUèk - ;|fi f}in oaVu rFkk IokW;lkW 

oaVu ,d vlrr~ ;kfu [kf.Mr oaVu gS ,oa izlkekU; oaVu ,d lrr~ ;kfu v[kf.Mr 

oaVu gS ijUrq rhuksa oaVuksa esa dqN fo'ks"k ifjfLFkfr;ksa esa xgjk lEcUèk LFkkfir gks tkrk 

gS A 

;fn n dk eku vR;kfèkd gksrk tk;s ,oa ?kVuk ds ?kfVr gksus dh izkf;drk p vR;kfèkd 

de gks ;k 'kwU; ds lfUudV gks rFkk ?kVuk ds u ?kfVr gksus dh izkf;drk q ,d ds 

lfUudV gks tk;s rks f}in oaVu ,d ,sls IokW;okW oaVu dk :i èkkj.k djrk gS ftldh 

fuEu fo'ks"krk;sa gksrh gSaA 

;fn n    , p   0, q   1  

rks ekè; = m = np ,oa izeki fopyu   = npm =  pw¡fd np rFkk npq  

f}in çes; ds vpjkad gS ogha m rFkk m  IokW;lkW oaVu ds vpjkad  gSa A 

blh izdkj f}in oaVu ,oa izlkekU; oaVu esa Hkh lqfuf'pr lEcUèk gksrk gS f}in oaVu 

fuEu nks ifjfLFkfr;ksa esa f}in oaVu dk lhekar :i gksrk gS A  

(i) p rFkk q nksuksa gh NksVs u gksa rFkk ,d nwljs ds lfUudV gksa ;kfu           

p   q. 

(ii) n ijh{k.kksa dh la[;k vR;kfèkd gks ;kfu n    A 

,slh ifjfLFkfr;ksa esa f}in oaVu ,d ,sls izlkekU; oaVu ds lfUudV gksrk tkrk gS 

ftldk izekihÑr fopkj (Standardised Variable) Z = 
npq

npx −
 gks rFkk ftldk 

ekè; 'kwU; (   = 0) ,oa izlj.k ,d ( `2= 1) gks A 

29-17 f}in oaVu dh mi;ksfxrk ,oa egRo 

;|fi lkaf[;dh; fo'ys"k.k esa lS)kfUrd vko`fr oaVuksa dk fo'ks"k egRo gS ,d izdkj ls 

;g forj.k lkaf[;dh ds vkèkkj gS bl lUnHkZ esa f}in çes; dk viuh gh ,d egRoiw.kZ 
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Hkwfedk gS D;ksafd u flQZ viuh fof'k"V fo'ks"krkvksa ds dkj.k ls yksdfç; gS vfirq ;g 

lkaf[;dh; dk lcls izkphu vko`fr oaVu gS ftldh vkxs pydj vU; oaVuksa dk fodkl 

gqvk gS A bl oaVu ds mi;ksx rFkk egRo fuEuor gSA 

Hkkoh iwokZuqeku & f}in oaVu dk mi;ksx ml {ks= esa fd;k tkrk gS tgk¡ ?kVukvksa dh 

lQyrk&vlQyrk ds vkèkkj ij }U} Hkktu (dichotomous classification) fd;k 

tk ldrk gS tSls flDds dh mNky esa fpÙk iV dk vkWdyu] dkj[kkus esa fu£er 

oLrqvksa ds nks"keqDr ;k nks"kiw.kZ gksus ds lUnHkZ esa vkWdyu] tux.kuk esa L=h&iq#"k dk 

p;u vkfn bl oaVu dk iz;ksx nSo ij vkèkkfjr ?kVukvksa ij lQyrk ls fd;k tk 

ldrk gS ftlls Hkkoh leadksa dh izo`fÙk Kkr dj Hkkoh iwokZuqeku yxk;s tk lds rFkk 

foosdiw.kZ fu.kZ; fy;s tk ldsa A 

vuqla/kku dk;Z esa lgk;d & tgk¡ dgh ij okLrfod vuqla/kku nq%jg] vlEHko ,oa 

vR;kfèkd [kphZyk gks ogk¡ f}in çes; dh lgk;rk ls ,sls izR;kf'kr leadksa dk fuèkkZj.k 

fd;k tk ldrk gS tksfd okLrfod leadksa ds LFkkukiUu gks rFkk ftudk iz;ksx 

oSKkfud ,oa vuqlaèkku dk;ks± esa fd;k tk ldrk gS A 

izfrp;u ds ijh{k.k esa lgk;d & f}in oaVu ls izkIr izR;kf'kr vko`fr;ksa rFkk 

voyksfdr vko`fr;ksa ds rqyuk djus ij ;g fuèkkZfjr fd;k tk ldrk gS nksuksa ewY;ksa esa 

vUrj gksus dk D;k dkj.k gS vFkkZr~ ;g vUrj izfrp;u ds mPpkopuksa ds dkj.k mRiUu 

gqvk gS ;k fdUgha vU; dkj.kksa ls vr% ;g izfrp;u ds ijh{k.k esa lgk;d gksrk gS A 

ifjdYiukvksa dk ijh{k.k & f}in izes; dh Hkwfedk ifjdYiukvksa ds ijh{k.k esa Hkh 

egRoiw.kZ gS D;ksafd izR;kf'kr vko`fr;ksa ds vkWdyu esa ;g izes; egRoiw.kZ gS A ftldh 

rqyuk okLrfod vko`fr;ksa ls dj ifjdYiukvksa dk ijh{k.k ,oa vUok;kstu dh mRÑ"Vrk 

dh tk¡p dh tkrh gS A 
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m|ksx] foi.ku rFkk O;olk; esa egRo &  f}in izes; dk O;ogkfjd mi;ksx rFkk egRo 

vk£Fkd txr esa fo'ks"krkSj ij m|ksx] foi.ku ,oa O;olk; esa vkt LFkkfir gks pyk gS 

A vkt le; oLrq dh xq.koÙkk ijh{k.k rFkk lk[k ds fuekZ.k dk gS ftl fn'kk esa f}in 

izes; ds ekè;e ls de le; esa de [kpZ ij csgrj vkWdyu yxk;k tk ldrk gS A 

xq.koÙkk ijh{k.k esa rks f}in çes; dk mi;ksx lcls egRoiw.kZ gS A blds vfrfjDr 

foÙkh; izR;k'kkvksa ds vkWdyu O;kikfjd ifjfLFkfr;ksa ds iwokZuqeku vkfn esa Hkh f}in 

izes; vR;kfèkd mi;ksxh gS A 

29-18 lkjka'k 

f}in izes; vkèkkfjr oaVu dks lUnHkZ esa orZeku bZdkbZ esa geus O;kid vè;;u fd;k ,oa 

blds fofHkUu lS)kfUrd ,oa O;kogkfjd igyqvksa ij fopkj djrs gq, fofHkUu leL;kvksa 

dks bl izes; ds ekè;e ls gy fd;k rFkk egRoiw.kZ fu"d"kks± ,oa ifj.kkeksa dk fo'ys"k.k 

fd;kA 

blesa dksbZ Hkh la'k; ugha gS fd f}in izes; ds ekè;e ls Hkkoh iwokZuqeku yxkus rFkk 

izR;kf'kr vko`fr;ksa ds vkWdyu esa cgqr lgk;rk feyrh gS ijUrq lkFk gh lkFk f}in 

izes; mu {ks=ksa esa vR;kf/kd lQyrkiwoZd iz;ksx dh tkrh gS tgk¡ fd ?kVukvksa ds 

lQyrk rFkk vlQyrk ds vkèkkj }U} Hkktu fd;k tkrk gS A bldh bUgha fo'ks"krkvksa 

ds dkj.k ls vkS|ksfxd rFkk O;kikfjd txr esa fo'ks"krkSj ij xq.koÙkk fu;U=.k esa bldk 

iz;ksx fd;k tkrk gSA 

;|fi f}in çes; dh Hkh viuh gh lhek;sa rFkk [kkfe;k¡ gSa ijUrq gesa ;g ugha Hkwyuk 

pkfg;s fd ;g lkaf[;dh; ds mu egRoiw.kZ izes;ksa esa ls gS ftUgksaus lS)kfUrd vko`fr 

oaVuksa ds fuekZ.k dk lw=ikr djrs gq, vkus okys le; esa fo}kuksa dks izsfjr fd;k fd og 

uohu izes;ksa ,oa fl)kUrksa dk fuekZ.k dj ldsA  
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29-19 'kCnkoyh 

izR;kf'kr ewY;& fdlh ;kn`fPNd pj dk izR;kf'kr ewY; ;k xf.kfr; izR;k'kk ml pj 

dk Hkkfjr ekè; dgykrk gS bls E ls fu:fir djrs gSa A 

vFkkZr~ E (X) = ∑
−

n

1i

 piXi 

;kn`fPNd pj & ;kn`fPNd pj ml pj dks dgrs gSa ftldk ewY; fdlh ;kn`fPNd 

ifj.kke }kjk fu/kkZfjfr gksrk gS A 

vkoxZ ;k lS)kfUrd vko`fr oaVu & ,sls oaVu tks fd voyksduksa ij vkèkkfjr u gksdj 

fuf'pr iwoZ dYiukvksa] ekU;rkvksa ,oa izkf;drk fu;eksa ds vkèkkj ij xf.krh; :i ls 

vuqekfur fd;k tkrk gS A 

voyksfdr lead & ,sls ifj.kke tks fd ,d lkFk ugha ?kfVr gks ldrs ;kfu fdlh 

flDds dh mNky esa fpr ;k iV vkuk A 

LokrU; la[;k  (d.f.) & LokrUr; la[;k og vko`fr;k¡ gksrh gSa ftUgsa ijh{k.kdÙkkZ viuh 

bPNkuqlkj fuèkkZfjr dj ldrk gS A ;fn rhu la[;kvksa dk ;ksx 24 gS rks nks la[;k;sa 

ge viuh LosPNk ls fuèkkZfjr dj dlrs gSa ijUrq rhljh ugha ;gk¡ ij (d.f.) = (n � 1)  

izkpy & lef"V ds lHkh bZdkbZ;ksa ds vfHky{.kksa ds lkaf[;dh; eku izkpy 

(Paramiter) dgykrs gSa A 

izfrp;u & lef"V ls izfrfufèk izfri.kZ ds p;u djus dh jhfr;k¡ izfrp;u dgykrhgSa A 

ifjdYiuk & lkaf[;dh; ifjdYiuk fdlh lef"V izkpy ds la[;kRed eku ds lUnHkZ esa 

dh x;h ekU;rk gksrh gS tks lR; ;k vlR; gks ldrh gS bldks fdlh izkf;drk oaVu 

dh lgk;rk ls ;kn`fPNd izfrn'kZ ds vkèkkj ij ijh{k.k djds Lohdkj ;k vLohdkj 

fd;k tk ldrk gS A 
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lkFkZdrk dk Lrj- lkFkZdrk dk Lrj fo'oluh;rk dh og lhek gS tgk¡ ijh{k.kdÙkkZ ;g 

fo'okl ls dg ldrk gS fd ifjdYiuk lR; gS ;k vlR; ;g lekU;r;k 1% ;k 5% ds 

Lrj ij ukih tkrh gS A 

vklatu mRÑ"V - ;fn izR;kf'kr rFkk voyksfdr vko`fr;ksa dk vUrj lkFkZd ugha gksrk 

gS rks vklatu ;k vUok;kstu mRÑ"V ekuk tkrk gS A 

;fn ;g vUrj lkFkZd gksrk gS rks vklatu ;k vUok;kstu mRÑ"V ugha ekuk tkrk gS A 

IokW;okW oaVu& Ýkalhlh xf.krK Msful IokW;lkW }kjk fn;k [kf.Mr oaVu gS tks fuEu gS - 

p(x) = 
x!

m
e

x
m�

;gk¡ ij p dk eku cgqr de ¼0 ds lfUudV½ rFkk q dk eku vfèkd ;kfu           

¼1 ds lfUudV½ gksrk gS A 

izlkekU; oaVu -& ;g ,d v[kf.Mr rFkk egRoiw.kZ oaVu gksrk gS ftlds izkpy X  

rFkk   gksrs gSa rFkk izekfir izlkekU; pj ewY; (Z Score) fuEu gksrk  gSA  

Z = 
σ

XX
�

−

29-20 cgqfodYih; iz'u 

1- f}in oaVu fdl izdkj dk oaVu gS \  

(i) fefJr (ii) vkfJr  (iii) [kf.Mr (iv) v[kf.Mr 

2- izlkekU; oaVu fdl izdkj dk oaVu gS \  

(i) lrr~  (ii) vlrr~  (iii) fefJr  (iv) vkfJr  

3-f}in oaVu dh jpuk dk Js; fdl fo}ku dks gS \  

(i) FkkWel cuksZyh (ii) tsEl cuksZyh (iii) Msfol  (iv) ekjdkso 
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4- f}in oaVu dk lekUrj ekè; gksrk gS \  

(i) p (ii) q (iii) np (iv) n 

5- f}in çes; dk izlj.k gksrk gS \  

(i) npq (ii) npq  (iii) np (iv) np

6- f}in oaVu dk izFke ifj?kkr gksrk gS \  

(i) np (ii) npq (iii) 1 (iv) 0 

7- f}in çes; dk nwljk ifj?kkr gksrk gS \  

(i) npq   (ii) n2p2q2 (iii) npq (iv) np 

8- f}in oaVu esa ;kfu (p + q)n esa in gksrs gSa \  

(i) n (ii) n + 1 (iii) n � 1 (iv) np 

9- f}in oaVu esa (p + q) dk iz;ksx gksrk gS A  

(i) 1 ls T;knk  (ii) 1 ls de  (iii) 1 (iv) 0 

10- f}in oaVu ds lHkh inksa ds xq.kkadksa dk ;ksx fdruk gksrk gS \  

(i) n2 (ii) 2n (iii) 2n (iv) n + 1 

11- ;fn fdlh ijh{k.kksa esa lQyrkvksa dh la[;k n gS rks LokU×; la[;k fdruh gksxh \  

(i) n � 1 (ii) n (iii) n + 1 (iv) n2

12- cuksZyh çes; fdlds }kjk fu:fir gksrh gS A  

 (i) nCr q
r pn�r (ii) rCn prqn�r (iii) nCr p

rqn�r (iv) dksbZ ugha 



प�रमाणा�मक 	व�धया ँ                                                                              MAEC104 

उ�तराखडं मु�त 
व�व
व�यालय��������������������������������������������������������������������������������������

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 729 ckj Qsads tkrs gSa de ls de rhu ikalksa ij 5 ;k 6 vkus dh izkf;drk 

fdruh ckj gksxh \  

2- ;fn f}in oaVu dk ekè; 4 rFkk izlj.k 3 gS rks n, p ,q ds eku Kkr  dhft, A  

3- f}in forj.k Kkr dhft, ftldk ekè; 4 rFkk izlj.k 6 gS A 

4- fuEu f}in dk iw.kZ foLrkj dhft,A 256(½+½)4 

5- ;g ekurs gq, fd fdlh 'kgj dh vkèkh tula[;k 'kkdkgkjh gS ,oa 100 vUos"kdksa esa 

ls izR;sd 10 O;fDr;ksa dk izfrn'kZ ysdj muls iwNuk gS fd og 'kkdkgkjh gS ;k ugha] 

fdrus vUos"kd ;g fjiksVZ djsaxs fd rhu ;k blls de yksx 'kkdkgkjh gSa \ ¼ladsr ;gk¡ 

p = ½ = q½ A  

6- ,d fuekZ.k dh izfØ;k esa vkSlr :i ls 5% oLrq;sa nks"kiw.kZ curh gSa rhu oLrqvksa ds 

,d izfrn'kZ esa 0, 1, 2, rFkk 3 nks"kiw.kZ oLrq;sa ik;s tkus dh izkf;drk Kkr dhft, A  

7- ,d lkekU; ikalk ik¡p ckj Qsadus ij 5 dk vad vkus dh izkf;drk Kkr dhft,  

(i) ,d le; Hkh ugha (ii) nks ckj (iii) ik¡p ckj A  

8- ;fn izR;sd 30 fnuksa esa vkSlru 12 fnu o"kkZ gksrh gS rks izkf;drk Kkr dhft, fd 

fdlh lIrkg ds izFke pkj fnu o"kkZghu gksaxs rFkk 'ks"k cjlkrh  gksaxs A  

9- 7 flDdksa dh 128 mNkyksa esa fpr dh la[;k dk vko`fr oaVu fuEu izdkj ls gS 

izR;kf'kr vko`fr;k¡ Kkr djrs gq, vklatu dh mRÑ"Vrk dh tk¡p dhft, A  
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10- f}in oaVu ds fy;s µ (i) ekè; (ii) izeki fopyu (iii) fo"kerk ifj?kkr xq.kkad 

(iv) i`Fkq'kh"kZRo dk 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 oaVu dk vFkZ Li"V djrs gq, f}in oaVu dh foospuk dhft;s rFkk 

IokW;lkW ,oa izlkekU; oaVu ls bldh laf{kIr rqyuk dhft, \  

2-f}in oaVu dh fo'ks"krk;sa crkrs gq, bldh mi;ksfxrk rFkk egRo ij izdk'k Mkfy, A 

3- f}in oaVu ds vpj ewY;ksa dks Li"V djrs gq, mudk egRo le>kb;s rFkk ifj?kkrksa] 

fo"kerk xq.kkad ,oa i`Fkq"kh"kZRo dk eki ifjHkkf"kr dhft, A  

4- voyksfdr rFkk izR;kf'kr vko`fr;ksa ls D;k rkRi;Z gS vklatu dh mRÑ"Vrk tk¡p 

djus ij f}in çes; ds egRo dh ppkZ dhft, A  

5- f}in çes; dh ekU;rk;sa rFkk lkekU; fu;e fy[krs gq, ikLdy f=Hkqt dks Li"V 

dhft, A  
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