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Answer all questiorrs

Time : Three hours

1. (a) Let p and q be two statements such
of each of the following statements;

i. -q-p:

,/tnal p * q is false. Fincl t,he tnrl h value.; r.

t

ii. 1t A (q -.-- p);

l(b) usins the raws of argebra of rogic, prove the folroq,ing togi.ut loi,uur"n."r,i. -(pV-q)y(-pA-q)=_p; ,

ii. (pA-q)V(pAq)=p

(c) Using the valjd arsurnpnr tnr*^ r_ r
'gument forms' deduce the concrusi on - tvr-fiom tire premisesgiven beiow:
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2. LeL A, B and C be subsets of a universal set X.

,. (u) Simplify thb following expressions:

i [(,4uo) n (Bo A')n (,4u Bo x)],;

ii, [.4 u (B ) c)lu l@, . c,) u c], .

(b) Prove that if Au B : Auc and AaB : Aoc, then B : c. Hence shou, bhat

,4\(B u C) : (,4\B) u (A\C) if anct onty if AA(B u C) : (ALB) u (/AC).

3. (a) Let f : X--- X beafunctiona,nd ciefinearelation.RonX by

rRy <+ y: f (n).Prove the following

i. € is reflexive ++ .f : I;

ii. i? is symmetric ++ f " f : I;

iii. /? is transitive <+ ,f o f : f ;

where I denotes the identity mapping from X to X.

(b) lf I, A- B is amapping. prove [ha[ thereration Ry definect on y l',v

rRyy e f (r): /(y) is an equivalence relation .r' .t

Let / : R x R.--* lR x R. be defined bv

if (r,y) I (p,0);

if (r,y): (0,0).

1
it,I

i. injective mapping;

ii. surjective nrapping.

Leb p be a fixed positive integer. prove that(
r/^\ ) n + p, if n is divisible by p.
J\tL)- \ -

I n, if n is not divisible by p;

is a bijection. Determine ./-1.

LeLf :X-+Y beamapping. provethat

bhe mapping f : Z ---, Z given by

f @,a): 
{

Find the Ry

(rlJ@ +6',yl{p2 +n,
(0,0),

class of (0,1).

4. (a) D$ne each of bhe following terms:

(b)

(")

./ is injectiveltr /(A n B) : f(A)..f(B) for alt subsers A, B cfi X.



5. (u)

(b)

Show that every partiaily ordered set has at most on

Sholf that first element of every partially ordered set
Is the converse true? Justify your answer.

(c) Prove that in a totally ordered set every

6. (a) For any integer rz, prove that;

i. 2 | a(a* 1) and B ! a(a + 1)(a +2);
li. Bla(2az+T);

iii. if a is odd rhen 32 I @, + 3)(a2 + 7).

(b) when Mr' smiih cashed a cheque 1n a Bank, the teiler mistook the number
of cents for the number of rupees and vice versa. unaware of this, Mr. smith
spent 68 cents and noticed to his surprise that he had twice the amount of the
original cheque' Deteririne the smallest value for which the cheque courd have
been wrilten.

minimal element is a first element.
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