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1. (a) Let p and q be two statements such that - p'-- q is'false. Find the truth value of

the following statements: ',

i. (PV - q) "+- P);

)ii.-cn(pvq). , . ?
(b) Pror€ the foilowing equivalences using the laws of logic:

i.(-pvq) A(PA-q)=F;

ii. [pv(qnr)]v-[(-qA-r) vr] =PYQ,

where p,q and r are statements.

(c) Using the valid argument forms, draw a vaiid conclusion to the premises given below:

-pVq---)r

-qVs

-f,
p ---+ t

-pA?.-+-Sr

where p,Qrr,s and f are statements.



2. (a) Let A,B,C be subsets of,a set X' Prove the following:

i. ALB : (A,J B) \ (A.B);

ii. A fl {BLC) : (An B)A(A nC);

iii. (A n B')u (A',n B) : AU B if and onlv if A) B : 6'

(b) For any set A,B and' C, prove that Ax {B \ C) : {Ax B) \ (A x C)'

(a) Let pbearelationdefinedonC\ {0}bvzlpz2 s izllprl'+1) : l"l("1'+l)'
Prove that p is an equivalence relation '

If. a e R is such that 0 < 0, < 1, sketch equivalence class of a, la], on the Argand

diagram.

(b) Let ,E be an equivalence relation on a set A. Prove the following:

i. lo]fb forall eQA,

ri. aRb 4a fa] : [b],

iii. eiiher lo] : [b] or [a'] n lb] : O for ail a e A'

4. (a) Define the following terms:

i. injecti'ue rnaqql'ng, 'inuerse rnapping.

Show that / isl bijective
I

',1
a bijection? JustifY Your

a
t),

-/

(b) i, Let a function .f , R --* IR be defined bV /(") --,rlr|
function and.defermine .f-r'

ii, Is the function I : R -----+ lR defined' by g(r) : r2lrl

answer.

5. (a) Let f : x *YbeamappingandAandBbeanysubsetsof x. Provethefollowing:

i. / is injective if and onlv lf f {An B): f (A) n /(B);

'a ii. / is surjective if and onlv if y \ /(A) q /(X \ A)'

(b) If ,4 and B are two countable sets then prove that ,4 U B is countable'

6. (a) State di,uisi,on algorithm.

For anY integer a , Prove that:

i. 3la(a+1)(a+2);

ii. 3 | a(2a,2 +7);

iii. if a is odd then 8 I (o' - t) '



(b) Using the Euclidean algorithm find the gccl(1819, 3587) and hence express it as a

linear combination of i819 trnd 3587.

(o) A grocer order:; apples and bananas at a total cost ils 840. if the apples ccst ll.s 25

each and the bananas Rs 5 each, how nrariy of each t;'pe of tnrit dirl irc ordcr'i

1I'
1
l


