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

DISCRETE MATHEMATICS

Time Allowed : Three Hours Maximum Marks : 100

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

All the parts of one question should be answered at one place in the answer-book. One complete question should
not be answered at different places in the answer-book.
Write your roll number on question paper before start writing answers of questions.

PART-1I: (Very short answer) consists of 10 questions of 2 marks each. Maximum limit for each question is
upto 40 words.

PART -II: (Short answer) consists of § questions of 4 marks each. Maximum-imit for each question s upto 80
words.

PART - III : (Long answer) consists of § questions of 12 marks each with internal chotce.

PART -1
Attempt all parts of the question.
1. (a) Leta=b(modx)andybe @eger then show that a—y=b -y (mod x).
-(B)/— Expand (1 +2)% using B1 ltheorem
{©& IfACBthen showt B B A

Ad)  Define eqmvalen
% Prove that ~ )ﬁﬂ-px\ q
(63 Let<B,+, ' , 1 >be a Boolean algebra, then for all a € B, prove that a+a=a.
@  Define sm:lple g’raph
(h)  Define product of two graphs.
(i) Define Tree.
G) Define Spanning Tree.

PART -11

Attempt all the parts of the question.
2. _4ay " Solve a,=a,_ ;+a,_q; r=z2,a;,=0a,=1
(b) IfA B, CandD are any four sets, then prove that AxB)n({CxD)=(ANC)x(BnD)

If p and q are two statements then show that p <> q and (p A q) v (~p A ~q) are logically
equivalent.

(d Provethat the numbers of edges in a simple graph with n vertices and k connected components
(n—k)(n—-k+1)

-

()] Prove that there 1s one and only path between every pair of distinet vertices in a tree.

(k= 1) cannot exceed
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PART-11I
Attempt all questions by taking any two parts from each question.
3. (@ Provethat6"*24+727*1jsdivisible by 43 for each positive integer n.
2

o 2_r
(®  Find the Co-efficient x for the generating function G(x) = Z a x' = -tl—%-bs .
ord xt-5x%+ 4

(©  Solvethe recurrence relationa . -6a,_,+%a,_,=r3"

4. (8 How many integers are there between 1 and 1000 which are not divisible by 2, 3, 5 or 77

(b) IstherelationR;={(a,b)lab+1>0;a4, b € R} on the set R of real numbers, equivalence relation?
If not, explain.

(c) Prove that the inverse of 2 one-one onto runcuon 18 one-one, onto.
5. (@) Prove by means of truth table, thatp > (@A) S P> AP —1)
() Inthe Boolean algebra<B,+,+,',0, 1> ¥V ae B, prove that (a)'=a.

(¢  Prove that, no Boolean Algebra can have exactly three distinct elements.

6. '[p)/ Find the shortest path between the vertices a and g in the following directed weighted graph.

2

b - T\\d

7 2 8 2
1
a 3 e > g 10
2

1 4 4 7

e 3 £

() _If G issimple connected planer graph with n verticesand e edges (e > 2), thene < 3n—6.
'ﬂz)/Find the adjacency matrix and the incidence matrix of the following directed graph.

7. (a) IfTisbinary tree with'n vertices and of height h, then prove thath+1=<n = oh+1_7,
() Prove thatagraph G is connected if and only if it has a spanning tree.

(©  Discuss Kruskals algorithm to find a minimal spanning tree for a weighted connected graph.
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