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1040-1 Math-1

B.A. /B.Sc. (Part-1) Examination, 2020

(Common for the Faculties of Arts and Science)

(Three-Year Scheme of 10+2+3)

MATHEMATICS
Paper-1

(Discrete Mathematics)

Time: 3 Hours

Maximum Marks : 40 for Science

: 53 for Arts
Note:

(i). Attempt five guestions in all, selecting one question from each Unit.

U ShTS ¥ A UF URA H a4 FAT G, Fel i U3 Gl T o

(in. No supplementary answer-bock will be given to any candidate. Hence the
candidates should write the answer precisely in the main answer-book only.

felt off alemll &F Q& Seargaer 76T &1 sedt)| 3T afetEt & e &
HET Secl-GiEdel 37 5 TEd 93 & 3eal ferd |

(ii). All the parts of one guestion should be answered at one place in answer-
book. One complete guestion should not be answered at different places in the
answer-book.
fardll &t U e & 3fada U av Afee el § It IcagRaer # e

ITEET TUMT OX Gl &l & &oll Ueh B T2 91 Gol |

Unit-1
1. (a) Prove that the set of Real Numbers "R™ is uncountable. 45
g A & arafas geuEl & @=a R36ERE )
(b} Prove by the Pwncipal of Mathematical Induction that: 45
TOTEr 3y fged a@rn g e &
14345 +(2n-1)=n’
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2. (3) How many integers are lhere between 1 and 1000 which are nol

divisible by 2, 3, 5 or 77? 415
1 =T 1000 & A UH fo- Qe & @ 2,3,5 3Ear 7 ¥ fentad J60 a7

{b) Let (L, =) be a bounded distributive lattice. Prove that if element a € L has a

compliment then it is unique. 4/5

AT (L, <) U 9idg dedcAn ofem | g SIEd & 4 a €L =7 |Wo faggaa
§ o a5 e &
Unit-2
3.(a) If (B, +, ., , 0, 1) i1s Boolean Algebra, then for any two arbitrary

elements x, y € B, prove that: 415

afg (B, +, .. ., 0, 1) v goiT die1forg & a1 B & Fheal ol taos
Haadl x 9 y & folv g Fifee & -

XHY.X=X (if) x[x+yl=x

(b) State and prove Chinese Remainder Theorem. 4/5

el el YHA & = ©iEr 3T @ S

4. (a) Express the following Boolean Functions in their C.N.F. 415

i1 geli Fefsl T S SaHFD €9 H 09d Silelu:
£y X2, Xz) =004X4X). (06 - X 4K - Xa)

(b) Find the compliment of the following functions by De Morgan's

Theorem and by taking dual: 4/5
G AW 9HT Ud gide® GaRT TelsT Welsl ol GIh Hold FATd =Hioil:
Unit-3
5. (a) Define: 4/6
(i} Proposition (ii) Tautoclogy
(iii) Contradiction (iv) Quantifiers
qiENRg FIfER :
(i) T RSEIET]
(ili) Taramara (iv) THEHS
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(b) (i) Show that the statement [(p—~>a)->p]=>pis a tautology.

Yeiid ST & W [(p>a)>pl>p T GHeiEd ol

(1) Construct a truth table for the following compound preposition.

Hrfciaa Wy ysua & fov acAe IRl S+ R 415
p=>("qgVn.
6. (a) Let ar and br be two Numenc Function given by: a5

afe ar @ br &1 3FRT Hel -

—

e

by =< 242 ,2<r=<3

L r+2

Obtain ar+br and a..b..

A IS0 artb, U acb,.

0 , O=zrz4
2743 ,r25

" 1-2" ' D=zre2

(b) Solve the recurrence relation a=2a1+3 , r1 with the ninal

condition ap=1.

7. (a) Define:
(i' Multigraph
(iii) Bipartite
Qi Fifeg:
(1) ACCIHTR

(i) ERfEenRa I

415

4/6
(1) Regular Graph

(v) Self Complementary Graph

(i) Rafa ars

(iv) TR T

(b) Prove that if a graph has a Euler Circuit, then every vertex of

graph has even degree.

43

g fiev & ot B e & Fer 9luy & .df I & 9o

I FF Fife T gem
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8. (a) In a complete graph with n vertices there are ¥(n-1) edge-

disjount Hamiltonian cwrcuits 1if n 1s an odd number n=3. 4/6

n e arel quf s A ( SE1 n23 UE Aa9A quiie § ) Ya(n-1) $iR-
AT eI 99T g gl

(b) Let G be connected planar simple graph with e edges and v
vertices. Let r be the number of regions in a planar representation

of G, then prove that r=e-v+2. 415

ARG G U TFag da Ih g o e a , v g wd G &
AT 963 H r &4 6 JE&1 g ol g fI r=e-v+2.

Unit-5
9. (a) Prove that there 1s one and only one path between any two

distinct vertices of a tree. 416

fag ST & ga7 F Tl o 1 e Wt & 7o o 3R Fael o
B T 95 gl g

(b) Define: 455
IR Fifeie:
() Tree (3a) () Spanning tree (S &)
(iii) Rooted tree (HHeT a7) (iv) Binary tree (Gfa@sr gei)

10. (a) If a binary tree T of n vertices has a height h , then prove

that : h+1=n<2™'1. 416
afg n At arer gflaEs gaT T f1 Fa5 h &, o g ffew
h+1<n<2™'1.

(b) Find the adjacency and incidence matrix of the following graph:

ol % & e Ud seded Afedd Ad R 4f5
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