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r all questions

1. (o) Let 7s and q be two statem.erets such that p ---+N q

eacir of the foliowing statements:

i. yt A (q *- p);

ii" qA(pv-q). ,

Prryre the foilowing equivalences using the laws ol togi.,

i.(-pAq) Vp=pvq;

ii. fpV (qnr)lv - [(- qA - r)Vr] : pv q,

where p,q and r are statements.

Using the valid argument forms, cleciuce the conciusion

belor,v:

rs taise.

Tinee : Three hours

Find the truth value of

I fiom the premises girren
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pv q

Q--+r

pAs-+d
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* q! --+ tt' A s'

al are staternents.

DEFART&4ENT OF V{AT'HEMAT'ICS

MA:TF{EIVfATTCS

where p,erT,s, f ancl



2. (a) Simplify the expression [(A u O) n (B U,4,) n (AU B U X)], using the
where A and B are sutrsets of a universal set X.

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

i. AABand AaB aredisjoint;

ii" AUB:(AaB) u(,4n8).

(c) Prove the foilowing:

i. (Ax C)u(B xC) : (AuB)xC;
ii. (A\B) "C:(AxC) \(Bxc).

3' (a) Let s: {(*'u) € lR.xrR.:r r0,a ra} anddefinearelationft
(ny91)R(rz,uz) If and only if ng1(nl - Ail : rzyz(r? - a?).

i. Show that B is an equivalence relation;

ii. If (a,6) is a fixed element of ,g, shorv that r' ;r

(r,y)R(a,&) if and only if g : ? ,, | : -!.'
(b) Let fr be an equivaiencu ..turio'n on'o uro o. pJ"* the foilowing:

i
i"[a]IQ foratl ae A,

ii. aRb s+ [a] : lbl,

Oiii. 
either [aj : [b] or

4. (a) Define the foliowing i;erms:

i. 'injectiue mappi,ng, ii. surject'iue mapping, iii. ,i,nuerse m

(b) The functions / : iR + lR and g : IR --+ IR are clefrned by

[o] nflbl :O foral] a€A.
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I
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{(r):{+r*t. ifr>0; (,

I r, if z < o; 
and 9(r) : 

{ ;";,
Show that g o / is a bijection and give a formula for (g ",f)-t.

ifr>0;
ifr<0.

5. (a) Let f t x -- Y be a rnapping and ,4 and B be any subsets of x. prove the

i. / is injective if and only if f(An B) : f(A) n f@);
ii. y' is surjective if and only if y \ /(/) q /(X \ /).

(b) Show that the last element of every partially orderecl set is a maximal

Is the converse true? Justify your answer.



(a) State the d,i.ui,si,on algori,thm,

Show that the square of any odd integer is of the form Bk + 1, where k is an integer.

t

(b) Using the Euclidean algorithrn find integers r and g satisfying

scd(347,527) :34Lr t 527Y-

(c) 1000 glasses are packed in two types of boxes. There are !72 boxes in the first type

and 20 in the second type. If each type contains a fixed number of glasses, fi.nd the

number of glasses in each type.
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