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1. (a) LeL p aurl q be lwo statcmcnts such that p -- q is false Fild thc tnrth raluc of

cach oI the followirrg statenlcnts:

i PA(t1'-P):
ii. qA(Pv-q)

(b) Prove the following equivalences using 1he laws of logic;

i. (pA.i)V-p=-Pvq;

ii. lpv(q^flv- [(-q^-r)vr] =Pvq,

here p, q a[d r are sl,ate[lents

(c) Usirrg thc valid argument forms, dedtce the concltlsion i liorn thc pr"mises gitcn

pv q

q-r J

pAlit

q'+uAJ,

here ?r, q, r, s, /. and ?-' arc staielncnts



2. (a) Simplify the following expressions using the laws of sets:

i. l(,4Uo) n (8u,4') n (Al B u-rr)1,;

ii. [,4 n (B u ct . (8, r c,) . q,,

here ,4, B and C are subsets of a universai set X.

(b) For any sets ,4 and B, prove that ,4 A B : (i4 U A)\ (,4 n B).

Hence shovr that:

i. IAB and -4ara.re disjointi

ii. "4uB 
: (,4 A B) u (,4nA).

(c) Prove the following:

i. (A x C) u (B x C) = (Ao B) r. C;

ii. (,'l\B) x c: (,4 x c) \ (a x c).

3. (a) LetS: i(r,V) € RxlR: x l0.g l0) aod defrne a relation

(r1,y1)R(x2,y2) if and only if 1191(u! - ail : ,*r(r1- y?).

i Sbo$ rlrar R is an rquivclcncp plarion;

ii. If (o, b) is a fixed element of S. show that

,r. ./rfiro. b, iI and onlv iI 9 r n u

b gu'b-' t
(b) If ) and p are equivalence relations on a set ,4, prove that:

i. ,\ ftp is an equivalence relation on ,4;

ii. ,\ U p rleed rot be an equivalence rclation on ,4.

(c) Show ihat the last element of every partially ordered set is a m&.rimal

Is thc con\€me true? Justifv your answer.

4. (a) Define what is meant by ihe following termsl

r. in'iectiue m1,ppin.q, \
\i,. sur j ectiue mawing,

ili. interse rnapping I

(b) The functions I : R + R and 9 : JR + R are defined by

f 4rrl. ifr>u. (u. [t>/lr)- i ands(r)- ( -
[r. rlr'0: [r-3. ilr.

Show that g o / is a bijection and give a formula fo. (S 
" ,f) 

t.
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Let / : X * Y be a mapping anrl A arrtl B be any subsets of X Prove the follouing:

(a) /(,4 . lr) q /(A) n .i (B);

(b) In generat, .f (A n B) + f(A). J @)'

(c) / is injectii if and only if /(,4 n B) = /(,a) . /(a);

(d) f is surjective if and only if r \ /(,4) q /(X \ A)'

(a) State the ditisi.,?l algorithrn

Show lhat the squarc of any odd integer is of the form 8ft + 1, where l' is an integer'

(b) Define the rreale stcomnlondiuisor. gcd(o,6), of trvo integets a and b not both zero

Using the Euclidean algorithm flnd l:he gcd(341,527)

Hence express the gcd(341,52?) as a linear combination of 341 atui 527'

(c) 1000 glasses are packed in two typcs of boxcs Thcre arc 172 boxes io tle n'lt typ"

and 20 in thc second tvpe. If each tvpe contains a fixed lumber of glasses' firrd the

number of gla"sses in each tYPe.


