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Note :– This paper is of Seventy (70) marks divided into

two (02) Sections ‘A’ and ‘B’. Attempt the questions

contained in these sections according to the detailed

instructions given therein. Candidates should limit

their answers to the questions on the given answer

sheet. No additional (B) answer sheet will be

issued.

uksV % ;g iz'u&i= lÙkj (70) vadksa dk gS] tks nks (02) [k.Mksa

^d* rFkk ^[k* esa foHkkftr gSA izR;sd [k.M esa fn, x,

foLr̀r funsZ'kksa ds vuqlkj gh iz'uksa dks gy djuk gSA ijh{kkFkhZ

vius iz'uksa ds mÙkj nh xbZ mÙkj&iqfLrdk rd gh lhfer

j[ksaA dksbZ vfrfjDr (ch) mÙkj&iqfLrdk tkjh ugha dh

tk;sxhA
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Section–A

([k.M–d)

Long Answer Type Questions

(nh?kZ mÙkjh; iz'u) 2×19=38

Note :– Section ‘A’ contains Five (05) Long-answer

type questions of Nineteen (19) marks each.

Learners are required to answer any two (02)

questions only.

uksV % [k.M ^d* esa ik¡p (05) nh?kZ mÙkjh; iz'u fn;s x;s gSa] izR;sd

iz'u ds fy, mUuhl (19) vad fu/kkZfjr gSaA f'k{kk£Fk;ksa dks

buesa ls dsoy nks (02) iz'uksa ds mÙkj nsus gSaA

1. Prove the following proposition

fuEufyf[kr çLrko dks fl¼ djsaA
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( ) : ...
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2. Show that the set of integers Z forms an abelian group

with respect to the addition of integers.

fl¼ dhft;s dh iw.kk±dksa Z dk leqPp; ;ksx ds laca/k esa ,d

vcsfy;u lewg cukrk gSA

3. Prove that the order of each subgroup of a finite group

is a divisor of the order of the group.

fl¼ djsa fd ,d ifjfer lewg ds çR;sd milewg dk Øe lewg

ds Øe dk foHkktd gksrk gSA
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4. Draw a diagram for each of the following graphs

G = G(V, E)

fuEufyf[kr çR;sd xzkQ G = G(V, E) ds fy, ,d vkjs[k

cuk;saA

(i) V = {A, B, C, D},

E = [{A, B}, {D, A}, {C, A}, {C, D}]

(ii) V = {a, b, c, d, e, f},

E = [{a, d}, {a, f}, {b, c}, {b, f}, {c, e}]

5. Define the followings with suitable example.

(i) Reflexive relation

(ii) Symmetry relation

(iii) Transitive relation

(iv) Equivalence relation

(v) Trees

fuEufyf[kr dks mi;qä mnkgj.k lfgr ifjHkkf"kr djsaA

(i) LorqY; lEcU/k

(ii) lefer lEcU/k

(iii) laØked lEcU/k

(iv) rqY;rk lEcU/k

(v) ò{k
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Section–B

([k.M–[k)

Short Answer Type Questions

(y?kq mÙkjh; iz'u) 4×8=32

Note :– Section ‘B’ contains Eight (08) Short-answer type

questions of Eight (08) marks each. Learners are

required to answer any four (04) questions only.

uksV % [k.M ^[k* esa vkB (08) y?kq mÙkjh; iz'u fn;s x;s gSa]

izR;sd iz'u ds fy, vkB (08) vad fu/kkZfjr gSaA f'k{kk£Fk;ksa

dks buesa ls dsoy pkj (04) iz'uksa ds mÙkj nsus gSaA

1. If P = {1, 3, 5, 7} and the relation R defined by “a

divides b” or “a | b”

Where R = {(1, 1), (1, 3), (1, 5), (1, 7), (3, 3), (3, 5),

(3, 7), (5, 5), (5, 7), (5, 8)}. Then draw the directed

graph of R.

;fn P = {1, 3, 5, 7} vkSj lEcU/k R ifjHkkf"kr gksrk gS “a, b”

dks foHkkftr djrk gS ;k “a | b” tgk¡ R = {(1, 1), (1, 3), (1,

5), (1, 7), (3, 3), (3, 5), (3, 7), (5, 5), (5, 7), (5, 8)} rks R

dk funsZf'kr xzkQ [khafp,A

2. If f is a function f : R  R such that f (x) = 2x + 2x 

R. Prove that f is a one-one and on to both.

;fn f ,d Qyu gS f : R  R rkfd f (x) = 2x + 2x  RA

fl¼ dhft;s dh Qyu f ,d ,dkadh ,oa vkPNkfnr nksuksa Qyu

gSA
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3. Find the principal conjunctive normal form of

(~ ~ )  p p q r

(~ ~ )  p p q r dk çeq[k la;kstd lkekU; :i Kkr dhft,

4. Prove with the contradiction method, 2  is not a rational

number.

fojks/kkHkkl fof/k ls fl¼ djsa fd 2  ,d ifjes; la[;k ugha

gSA

5. Find the solution of the recurrence relation an = –3an–1

– 3an–2 – an–3 with initial condition a0 = 1, a1 = – 2 and

a2 = –1.

a0 = 1, a1 = – 2 vkSj a2 = –1 çkjafHkd fLFkfr ds lkFk

iqujko`fÙk laca/k an = –3an–1 – 3an–2 – an–3 dk lek/kku

[kkstsaA

6. Determine the numeric function corresponding to each

of the following generating functions :

fuEufyf[kr çR;sd tujsfVax i+aGD'ku ds vuq:i la[;kRed i+aGD'ku

fu/kkZfjr djsa%

(i) 2

1
( )

2 3


 
G x

x x

(ii) 4

1
( )

1



G x

x
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7. Prove that a non-empty subset H of a group G is a

subgroup of G if a, b  H  ab–1  H

fl¼ djsa fd lewg G dk ,d xSj&fjä milewg H, G dk ,d

milewg gS ;fn a, b  H  ab–1  H

8. Prove that the total number of vertices n in a full binary

tree is always odd.

fl¼ djsa fd ,d iw.kZ ckbujh Vªh esa 'kh"kks± dh dqy la[;k n

ges'kk fo"ke gksrh gSA

**************


