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M. A./M. Sc. (First Semestcer)
EXAMI NATION, 2023-24
MATHEMATICS
Paper First
(Discrete Structurcs)
(MATH—001)

Time : Twwo Hours ) [ AMaximum AMarks : 60

Note : Attempt any four questions. All qucstions carry
cqual marks.

I. (@) Let B = {I, S, 7, 35} be the set of positive

intcgers and opcrations + and . are defined as
follows :

a+b=Icm (a,b),a.b =gcd(a,b)\‘/a,b €B

Show that (B, +. .,‘) is a Boolcan algebra.

P.T.0.
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(b) In the Boolean algebra B, cxpress
function -

S(xynz)=(x+y).(x+=)y+=

in its disjunctive normal form.

the Boolcan

2. Write short notes on the following :

() Directed and Undirected Graph

(i) Simple Graph

(iii) Decgree of a vertex

(iv) Complete Graph
(v) Subgraph

3. (a) Solve the recurrence relation :
a,,2—5a,,, +6a, =2
with initial condition ay =1 and g; =—1.

(b) Use generating function to solve the recurrence
relation :

a, =3a,_+2; ay =1

4. (a) Define a rclation R on the set Z of all integers as
follows :

mRne> m+n iseven Vmne Z,.

Is R a partial order relation ? Prove or give a
counter examples.
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(b) Define posct and draw the Hasse dingram for the
posct :

[P({a,b,c}).g]

(a) Explain Kamaugh’s map for three variables and

use it to simplify the Boolean cxpression :
X = AB'C+ABC'+ ABC’ + AB'C

(b) Prove that the sum of degree of the vertices in an
undirected graph is even.

If L be any lattice, then for any a,b,ce L show that
(1) ava=a, ana=a

(i) avb=bva, anb=bAa

(iii) av(bvec)=(avbd)ve, an(bac)=(avb)ac
(iv) av(aabd)=a, an(avb)=a

(a) Show that the maximum number of edges in a

simple graph with n-vertices if n(nz— . ..

(b) Define linear homogeneous and non-
homogeneous recurrence relation and solve -

a,=a,_j+2a, , n>2;
ap =0, a|=l . -

P.T.0.
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(a) ¢ A= 1], 2, 3, 1)

R = (. n, (2

(4, 4)). Show th
its }1

231161
and consider the relation

- D. (2. 2), (3, 1), 3. 3), (3, 9).

at R is a partja] orde

ring and draw
assc diagram.
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