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Prove the following equivalences using the la,ws of algebra of propositions:

i.(pnq)V-p=-pvq
ii. (pVF) A (qv -p)A - (pV - sv T) : F;

where F and ? denote the statements which are always false ancl always

true, respectively.

Using the valicl argurnent fonns, clechrce the conclusion fronr the prenrises,

giving reason for each step.
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least 707o of a class of students study Algebra, at least 75% students study

lus, at least 80% study Geometry and at least 85% study Trigonometry.

percenta,ge (at lea.st) mrlst stucly all four subjects?



(b) For any set .4, B and C, Prove that

i..4u 3:(AAB) u(A.B);
li. Aus:(AAB)A(AnB);
iii. .4 n (B ac) : (,4 n B)L(An C);

iv. Ax (Bn C) : (Ax B)n (Ax e).

3. (a) Let ^9: {(r,g) e R. x IIR I *,* 0, y * 0} a.ncl clefine a rela,tion.R on 
^g

. ("r, V)R(rz,Az) itr rg11@;2, - y3) : rzllz(r? - A?)

i. Show that R is an equiva,lence rela,tion.

ii. If (a, b) is a fixecl element of ,S, then show that (n,y)R,(a,,b) ifr
'!/ : ::. .:E t)

(b) Let p be a relation defined on IR by rpy ifI r, - y, :2(2 - r).
i. Prove that p is an cqrrivalence rela.tior,r.

ii. Determine thc p- r:lass of 1.

(c). Let 1?r and R2 be equivalencc relationS on a set X.

i. Prove tha,t ,Rq t^r /?2 is an cquivalcnce rela,tion.

ii. Is ,R1 U.R2 a,n equiva,lence relation? Justify your answer.

4. (a) Define each of the follorving terms:

i. injective rnapping;

ii. surjective rnapping;

iii. inverse ma,pping.

(b) Let / : IR --' IR. be givcn by /(") : r I r l.

i. Show that / is a, bijective function a,nd cletermine /-1
ii. Is the rnapping 9 : IR * lR given bV /(") : nV I " J"bijection?

your answer.

5. (a) Let / : X -+ Y be a, nrapping. Show that./ is iniective if a,ncl onlv if
f (An B) : f (A). f (B) for a,tl subsers A, B of X.

Show that every partiallrr orclerecl set iras at most one last elenrent.

Prove thai the last elemcnt of every partia,lly orclerccl set is a uraxinal

Is tlie converse tnre? Jrrstifv vour aJ1$\ rer..

(b)
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(a) State the diuision al'goritfun"

i.Foranyintegero',tlsilrgclivisionalgorithm'provethat3la(a+

ii. For a.ny ocld integer o', show tha't 8l (o'- t)'

(b) using the Eucliclean algorithm fincl the gccl(1819, 3587) and hence express the

gccl(1819, 3587) as a lineal combination'of 1819 and 3587'

(c) A certain number of sixes aucl uines are adclecl to give the sutn of 126; if the

. number of sixes and nines are intercha,ngecl, the new sum is 114' How ma'ny of

each were there originallY?


