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Note: Attempt questions from each Section as per
directions.
Section-A

i Attempt all parts of this question. 2x10=20
(a) Showthat:
(A-B) N (B-4)=¢.
(b) Showthat:

|/ 3}+2n/ 3|=nforall positive integern>1.
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Show that the set 1., w’}isa Cyclic' groupof
order 3 with respect to multiplication, © being

the cube root of unity.
Define Ring by giving a suitable example.

Draw the Hasse diagram of the following set ‘.
under the partial ordering relation "divides" :

(2,4,8,16}.

Simplify the following Boolean expression :
" X=AB'+A'B'+A'B+AB.

What do you mean by'a tautology ? Give a

suitable example.

P(x) : xisaperson.

F(x,y): xisthe father of y.
Mx,y) - xis the mother of .
Write the predicate "x is the father of the mother

ofy".
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(i) Defineaspanning tree. Givean example.

(j) Define Bipartite graph by giving a suitable

example.

Section-B

Attempt any three parts of this question. 10x3=30
(a) (i) Prove by contradiction that 6- N s

irrational.

1) S={(1,2), 2, 1)} is a binary relation on set
A=L1, 2. 3). st irreflexive ? Add the
minimum number of ordered pairs to S to

make it an equivalence relation. Give the

modified S.

(b) (i) Showthatinagroup<G,*>, ifforanya,b € G,

(ax b)2,=a2* bz, then<G x> mustbe abelian.
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(i) Prove that the set E of all even integers isa

commutative ring with respect 10 usual

additionand multiplication, but it has no unit

element.

) ® Show that the operations of meet and jdin on

a lattice are commutative, associative and

idempotent.

(ii) Draw Karnaugh map and simplify the
following boolean expression:
ABCD +ABCD+AB CcD+ABCD+ABCD.

Determine whether each ofthe followingisa

@ @
mntology, acontradiction orneitber:

(1) Ao@vA) ‘

(2) (AFVB)—éB

3) AACI(AVD)
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Provethat:

3x) (PG)IAQ x)=3x) Px)A (3x).0X).

Five balls are to be placed in three boxes.

Each can hold all the five balls. In how many

different ways can we place the balls so that

no box remains empty, if :

(1) ballsand boxesare all different

(2) balls are ‘identical but boxes are
different ? :

Solve the recurrence relation :
a=a, *2, nz2

subject to the initial conditiona; = o

Section-C

Attempt all questions of this Section. 10x5=50

Let A be a set of n elements. Let Nl. be the number of
binary relations on 4 and let N; be the number of

functions from Ato 4.
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(a) Givethe expression for N; interms of 7.
(b) Givethe expression for Ny interms of n.

(¢) Whichis larger for all possible n, N, or N;.

&) Provethat:

, power sef (ANB)=power set (A)n power set (B).
(b) Let sum(n)=0‘+1+’2+ ......... n for all natural

numbers n. Give an induction proof to show that
the following equation is true for all natural
numbers mand #:

‘sum (m-i'—n) = suﬁ (m)+sum (h) +mn. |

5 Prove that the order of a subgroup of a finite group

divides the order of the group.

6. PIOVC. that there are n"? labelled trees with n vertices.

T Attempt any two parts
(a) Show that there are only five distinct Hasse
diagrams for p_artially ordered sets that contain

three elements.
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(b)

(©)

Prove that every connected graph has at least

one spanning tree.

Show that a lattice with three or fewer elements

isachain.
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