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Instruction to Candidates:

1)  Section - A is Compulsory.

2)  Attempt any Four questions from Section - B.

3)  Attempt any TWo questions from Section - C.

Section - A

QI)  (10x2=20)

a) Show that the sum of degree of all the vertices in a graph is even.

b)  What is the difference between directed and undirected graph?

c) Give an example of a graph which is Hamiltonian but not Eulerian and
vice versa.

(n+l )   (  n  \  ( " \
d)   Provethat l  -   l= l  -  I+ l   I' "^^*" l  

t  , '  l t - I , '  [ . t , ' '

e) How many positive integers not exceeding 500 are divisible by 7 or ll?

0 Considerthe fol lowingrelationonthe setA= {1, 2,3,4}: R= {(1, l),
(2, 2), (2,3), (3,2), (4, 2), (4, 4)| .Draw its diagraph. Is R (i) reflexive
(ii) antisymmetric and (iii) transitive?

g) Show that a semi group with two idempotent elements can not be a
group.

h)  Let G be a finite group with identity element e. Show that d = e for any
ae G.

D Consider the rings (2, *,.) and (?2, +,.) and define f : Z -> 2Zby

/(r) = 2n for all n e Z.lsf a ring isomorphism? Justiff your answer.

t Prove that the complement of every element of a Boolean algebra.B is
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unique.
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Section - B
(4 x 5 :20)

e2) (a) Show that the chromatic number of a graph C n, whete C, it the cyclic

with n vertices is either 2 ot 3.

(b) Define rooted tree with example and show how it may be viewed as

directed graph.

Q3) (a) Let P, Q andR be three finite sets. Prove that

lp u Qu Rl = 1rl+ l9l* lnl lp 
..gl- lp., Rl-l2n Rl+ lp ng'^' Rl '

(b) Solve the following recurrence relation using generating function :

s(ft )- 6s (ft - 1)+ ss(k - 2)= 0, k >-2, where s (o)= 1, s(t)= 2 .

e4) What are the properties ofrelationd? Explain with examples. Findthe number

of relation from the set A: {o, b, c\ to B : {1,2\. 
v

eS) (a) Let(G,o) be a group. Show that(G, o) is an abelian group if and only

i f (aob) ' :dob2'

lo bf
(b)  Let G be group of two by two invertible matrices 

lc a); "a 
- bc +0.

Let H ={l: 
:-l , " 

* o}. show that His a normal subgroup of G.

LLo a) )

e6) (a) Let M be a ring of ZxZ matrices over integers. Consider the set

-  llo ol -l
L-11 l:a,be Zf . Show thatL is aleft ideal of M.IsZ is r ight \-/

rlb 0l )
ideal of M?

(b) Show that the set of real numbers of the form {" + UJ-Z : a,b e Z}is an
' 

integral domain. Is it a field?

Section - C
(2 x 10:20)

Q7) Let R be an equivalence relation on a set A.Fot a, b e A prove that

(a) a e [a]
(b) b e lal if and only if lal:Ibl.

(c) two equivalence classes arq either identical or disjoint.
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Q8)

Qe)

consider the set z together with binary operations @ and g defined by
a @ b : a * b - l, a @ b : a + b -aD. Show that (2,O, g) is a ring.

trxpress the switching circuit shown in the figure through the logic or gate
circuit.

(a) Write Boolean function.

(b) Simpliff the tuncti onfalgebraically.

(c) Find the minterm normal form by using Venn diagram and express it in
gate diagram
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