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DISCRETE MATHEMATICS-I

[Maximum Marks : 40

Three Hours] m Section A and B carrying 7% marks each. Section C is

Attempt nvo questions each fro : /
compulsory consisiting of 10 short answer type questions carrying 1 mark each.
Section - A
one onto

Let/: X »Y andg: Y — Zand let £, g be one-one onto. Theng /: X —» Z isalosone- Sy
4

and (go )'=f'opg'. h
LetA=[l,2,3,....9] and ‘~ be a relation on A x A defined by (a, b) iff a+ b=b+c.
()  Provethat ‘~" is an equivalence relation. -

3

g:) Find the equivalence clas of (2,5) )
tate principle of Inclusion and Exclusion. In a class of 25 students, 12 -have taken economics, 8

have taken economics but not political science. Find the namber of students who have taken
economics and political science and those who have taken political science but not economics. 72
Find the minimum number n of integers to be selected from S = {1, 2, 3, .....9} so that

(i)  the sum of two of the n integers is even.
(i) the difference of two of the n integers is 5. i 7%
Secction - B
State Euler’s Theorem. Prove that the number of edges in a complete graph with a vertices is ~
m(n-1)
7%

2
For a graph G prove that
Ei G 1s connected iff it has a spanning tree.
i) Gisatree ift it is minimally connected. 7%
rroguce(a f]izr;:})e state machindc that adds two integers usin% their binary expansions. 7%
et G = (v, e a conntected planar graph and let R be the pumber of regions d
planar depiction of G. Then R = |E| - |%’| + 2, glons defined hy-ﬁzy
© Sul:ction -C
ompulsory Questions

Answer in brief': P v @ )
a)  Give Check whether a relation “divides” on a set of integers is a parti ion ?
Fh) Define regular grammar and Context free grammar. & partial ordex relation |
(8 ]]))raw ttl;letl-tlﬁssc diagram ﬁnhf relation < on P(A), where A = {a, b c}

rove that there is one and only one path between every pair ofve'n" i
{e) The function f{x) = 2x, x > 0 has an inverse ? Give sPrchﬁc zms.*w.u::r.lces 'n @ free.

zn State Travelling Salesman Problem.

E; Find n, if a complete Bh having n vertices has 15 edges.

Define d-regular graph. Draw 3-regular graph with eight vertices,
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(? Prove that the ﬁraph K, is not Ianar :
()  Whatis pigeonhole prmc:lple and extended pigeonhole principle ? 1x10=10
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