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Answer question No. 1 and any four from the rest.

1.  Chose the correct answer (10 x 1= 10)
(i) Let R ={(0, 0), (0, 2), (2, 0). (2, 2), (2, 3), (3, 2), (3, 3)} be the relation defined on

(11)

(in)

(av)

X =1{01,23}. Then R is

(a) Reflexive but not symmetric

(b) Symmetrie but not reflexive

(¢) Transitive but not symmetric

(d) Reflexive and symmetric

A onto function is also known as

(a) Injective function (b) Sunective function
(¢) Byective function (d) None of the above

The order of the element i of the cyelic group G = {1,-1,i~i} is

(a) 1 (b) 2

© 3 (d) 4

p — 7 1s equivalent to

@ (~pva) b (pv~q)

© (~pv=4q) (d) None of the above
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¢ B 46
© 35 @ 45

vin) Z'Jfﬁ and T are two subgroups of a group G, then which of the following is a
ﬂnbgroup"

(&) SuT ®) ST
{0 S-T @ G-8
(viii) The number of nonzero zero drnsor of the rmg Z, 18
@ o ) 1
© 2 @ 3
(ix) The order of the symmetric group S, is o
. uB?-N 2
@ = b RN
“ GNP
© 3 @ al AR
ZoN . 123) .
(x) The order of the permutation (3 : 2) is
(a) 2 b 3
) 1 (@) None of the above

2. Answer the following

(a) If A Band C are any three sets, prove that Ax(BNC)=(Ax B)n(AxC).

| (5)
(b) Using mathematical induction prove that

P4 48 4,4 @0 1] =%n(2n-—lX2n 1), (5)

(c) If R is a rélation on the set of positive integers such that “a Rb if and only
if a’+b is even”, then prove that R is an equivalence relation.

(5)
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3. Answer the following:

() .H.A:{re&lxté—} and f:A—> R is defined byf(x)=24x

T then show
that f is invertible. (5)

(b) The set of all positive divisors of 42 is a poset with respect to the partial :

order % (m divides n ). Draw the Hasse diagram. (5)

{(¢) If P(S) is the power set of a set S and v and N are taken as the join and

meet, show that (P(S)c) is a lattice. (5)
4,  Answer the following:

(a) Show that any infimite subset of a countable set is countable. (5)

(b) TIfevery element of a group (G,*) be its own inverse, then show that (G.*) is

abelian. (5)

(¢) Prove that every finite integral domain is a field. s TRALLIBRAK! B)
LN L '

5. Answer the ollowing: : ' o

et W CC
.}nc“‘ el “

ai

(a) Represent the argument symbolically and determine whether the argument

is valid.
[f it rains today, then we will not have a party today.
If we do not have party today, then we will have a party tomorrow.

Therefore, if it rains today, then we will have a party tomorrow.

(5)

(b) Obtain the principal disjunctive normal form of ~ pvg. (5)
(¢) Solve the recurrence relation a, =@, +2a,,,n>2 with initial conditions

a;=0,a,=1, (5)
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Answer the following :

(n) Use generating functions to solve the recurrence relation

a,—9%,  +20a,_,=0 with initial  condition a, ==—3, =a, —10.

(5)

() Find the generating function in closed form of the sequences 11011111, ..

(5)

(¢c) Prove that the following propositions are tautology. (2+3=5)
@) pv~p

@ (prg)-p.
Answer the following:

(a) Find the GCD of 595 and 252 and express it in the form 252m +595n.

(5)
(b) If a.be,d are integers such that a E(mod m) andcsd(mod m), then show
thata—c¢=b-d(modm). . (B)
@ If U={1,2345678910}, A={345} and B=1{1,3610}, then find the string
representation for A and B. (5)
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