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1. (a) i. Defure the foUorYing termf \autoilogytr and "contradiction"

aB spplied to s Proposition.

ii, Erplsin lf,hat i8 meatrt by the stateurent that two propositioos

are logically equivalent.

(b) Let p, q aud r be thr€e propositions. Prove the following:

i. (pA4)v>p=>PVq;

rii' (p n c) -+ r = (P -r r) v(s-+r) ;

ii. p-+(q-+r) =(Prr >r) -+>q '

(c) Test the veltdity of the following a'rgument:

tf I stualy' then I wil not fail Msthematicl' If I do not play

bxketball, theo I rvill study' But I failed Mathematics' Therefore'

I pfued barketball.



ill" Defile the followirgt

o The <iifierencc, -A \ .B, ol two sets .4 and B,

. Symrnetric dLfierence, ]{ A .a, of trvo sets d and B,

Prove the fouowingi

(a) .4u B = (A\ B) u(E \A)u(/{na) ;

(b) (,4n.8) \ (.4nc) =,an(.F \c) ;

G) (A^8) =(,,{uB)\(,{nB) ;

(d) (,448)n(/4n.B) =d.

:i" What is meant by an equivalerue relation?

(a) Let .R be the relstion in the natural nrrobere $uclt that

rRg * (a --y) fu divirible by 5. Prove that .l? ir an equivalence

relation.

(b) Let A bc a sel and lel - be an equivalence relation on r{. Lel,

iol :{, € 4la - a}. Prove the following:

i. lallo v aeAi
ii o-b*+ Ial = [6] Vo,b€l;
in. t€[o]€[a] =lbl vo,b€-4i

iv. Dither [rr] =[!] or [ojn[b] =OVo,b€.4.



(a) De$ne the following terms.

i. Injective function;

ii. Surjective funciion;

iii. Bijeciive functio!.

(b) Lei I I S --+ ? be a ftmction and let -4,8 be subEeto of S'

i. Prove ihat /(.A n .B) g t(4) n t(8).

ii- ProYe thst l@u B) = f (A\u f (B).

iii. Is ii uue that l(l) n f(8) C .f(4 n t)? iustifv voru answer'

(c) Let / : A --+ B and g : B -+ Abe two rnappiags such that

g o f = I a und I o g = .ts. Prove that I is b{iective and I = /-1'

6. (r) Define the following terms:

o Partialiy order€d 8et;

o Totally ordered set;

o Fi$t eleEent of a partislly ordered set;

. Last elem€lt of a partially ordered set ;

i Mirirnal elemeat of s totally ordered set.

(b) Ldt x b€ the set of all functions from R ir*o [0' 1]' Define a

' retrBtion - on X by

1 - 9 ++ .f(c)-o(o) 2 0 for ary 1,9€x and for everv a€R'

Prove thst (X' -) !s a partially ordered set'



(c) Show tha,t if ft defines s partisl order on a set .4 then ft-l also

de$nes a partial order on '4.

(d) Show that ijl totaly ordered set (.4, l) bas a mirdmal element then

it w'ill be the fust €lement.

li" (a) Deline the fbllowing:

i, Group,

i!, Subgroup of a gloup.

(b) L€t G be the set of resl qumbels except -1. Au operatio! O i6

delined on G sE

a'b=a+b+a\ V a,b e G.

Prove that (t3, o) is a group.

(c) Let ,5 be a srubeet of a group G. PmYe thst S ie a subgroup of G

if ,rnd only i1i the followilt conditions hold.

i. s*6;
ii. a-ry €.5 for aoy o,g € S.

(d) Prove that if 11 and l( are sub$oups of agroupGthenltnKis

r also a subgroup of G-


