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1. (u) i. Define the following terrns "tautology" and "cortradiction"

as applied to a ploposition

ii. Explain what is nleant by the sta,tement that two propositioAs

are logically equivalent.

(b) Let p, q and r be three propositioff. Determine whether each of

the following statement is a tautology.

i. [(p 
^ 

q) 
^(qvr)/\ 

>rl ---+ P;

ii. [(e tl q) A(>pvr)r'>.] --+>P.

(c) Tesi the validity of the foiloving argumelrt:

On my girlfriend's birthday, I bring her flowers

Either it's my girifriend's birthday or I come laie from ofice.

I did not brirg flowers today. Therefore, today I come late from

ofice.



2. Let A, B be arry subsets of a Universal set X, Define the sets

r,4\E, /

. AAB,

Let ,4, B, d be three subsets ofa Universal set X. Prove Nhe following:

(a) AUB: (,4\B) u (B \,4) u(,4n8) ;

(b) (,4n8) \(,{nc) :,4n(B\c) ;

tc) t,4 a D) : (/4 - B) \ (/4 .8) 
;

(d) (AAB) n(AnB) =d.

3. lVhat is meant by an equivalence relation?

(a) Lei ft. be ihe 6et of all real numbers. A relation p is defined on lR2

by

(a,b)P(c,d\++a*d=b t r.

Show that p is an equiva.lence relation.

Is it true that a relation defrned on Z as r p y <+ ", divedes y"

an equivalence relation-

(b) Let ,4 b€ a set ard Iet - be an equivalence relation on l. Let

l.tl = b e A I r * aj. Prove the following:

i. la)16 V ae A;

ii. a -l <? lol = lbl v o,b e A ;

iii. b€ [@] <+ la)=lb) va,beA;

iv. Either lal : 16l or lal n [D] = o .
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4 (a) Deflne tlier following terms as applied io a mapping'

i tnjeqr ivn.
/

ii. Suriective,

iii. Bijective.

(b) LetJ: A -+ B an<l g:B --+ A be tlvo mappings such that

ga f = Iaatd f oo-- IB Prove that I is bijective and I: / I

(c) Let S and ? be iwo 6ets and let J:5 ---+ ? be a mapping Prove

that

i. if f is itriective then l(,4 n B) : J(A)n,/(B) for all A' B 9 S;

ii. / is iqiective if and onlv if /('4) nl(S\A) = O V Aq S '

5. (a) Deflle the following terms:

. Padially ordered set,

c TotallY ordered set '

fet A= \2" In e N) Definc a lelation I on '4 as o I b ifand

only if o divides D for o,6 e A Prove that ('4'l) is a iotally

ordeled set,

(b) Defioe the lbllowing elements of a partiaily ordered set'

. !'irst element,

. Last elemerlt,

o $inimal element

' i, Show that every partially ordered sct has ai most ore fimt

element and ai most one last element'

ii. Show that if a totally ordered set has rninimal element' then

it wilt be ihe first elemert'



11. Defiue the f6llowing:

. The gpatest common divisor (gcd) of two integers o and D ,

o Prime number,

o ?he least common multiple (lcm) of two irtegers a and D.

(a) Prove that ifpjo6, where p is a prime Eumber, then plo or pJD.

(b) Suppose that ., and D a"re non-zero integers. Then prove that
lahlrcm{d. Dl : -

(c) Prove that every integer n > 1 caD be written as a product of
primes.

(d) Suppose thar a = 341 a^d.b=527. Fiod gcd(o.b) and jrm(o,6).


