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questions Time : Three hours

sing truth tables, show that p V q =- p ----+ q.

re&aiie the folloqriDg compound statements using only the connectives A and

(-p v q) +(rv-q);
(p -* r) , + (q -----+ r).

the fouowing equi\,?,lences using the laws of logic:

p and 4 axe statements.

sing the ralid argument forms, show that the following a,rgument is valid:

you send me a,n e-mail message, thend will finish writing the program. If you

not send me arr e-mail message, then I will go to sleep early. If I go to sleep

early, then I will wake up feeling refreshed. Therefore, If f do fiot finish srriting the

, then I will wake up feeJing refreshed."

For any sets ,4 and B, prove thet 1A B = (.4 U B) \ (l n B).

Hetrce, show that:

i. A. B: (AAB)u(AnB),

ii. ,4 n (BAC) : (,4 n B)a(A n C).

-bv(-p^q)l: -p
-(pv-s)v(-p^-q)

A-q;

= -p,



sets ,4, B and C, Prol'e thali:

(snc) :(AxB)n(,axc),
(B\6): (A x B) \('a x c).

3 (u) Let R be a relation clefined on C \ {0} hv z1Rz2 ':"+ 4^(t!2 + t2) =

where C denotes the set of all conrplex numbers Prove t'hat i? is a'!

reladion.

If a is a non zero real nurnber, show that R cla"ss of o is a circle

(jo,0) and ra,clius ]a

(b) i. Provc that every partially ordered set ha's at most one last

ii. Show that last elenent of every partiallv ordered set is a ma"\inral

Is the coN'elsc ttuc'l Jlrstify yortr answer'

4. (a) Defirre the lbllowing ternN:

i. inj ectiue rnaPPi'ng,

1i. sur j ectiae nLawing,

iii. inlrerse marying.

(b) The functions J : 1R * 1R and I :1R - 1R :rre dcflned by

ifr)
ifr<

5. Lct l: X +Y be a mapping anclA,B subsets oIX Ptove the following:

(a) /(A u B) : /(A) L-r l(B);

(b) /(A n B) r l(A) n /(B);

(c) fs J(A) a .f(B) c /(A n A) in gcnlral? Justifv vour answer;

(d) I is surjcctivc i{I v\./(/) S /(x\A) l

6. (a)'Let o,b and c be integers lfa I b and o I c thelr prove that o (b

intcgeN I and g

Hence, show that l,he greatest colnmon divisor of (z + 2l' and 2a l b rs

b are relativelY Prirne

(b) Using the Euclidean algorithm fintl irttegers r and ! satisfying

!lal\a1,5'27\ : 341t + 527a'

(c) Find ail the integer solutions of the Diophantine equation 211. + 7! =

I t ",.. ir ". _j o: 
atd q\t) [ 

,
t,,, 1,, irr o: I, I

Find the fbrmuia for / o 9

Show that I o I is a bijection and give a formula fot (/ ' 9) t 
'

(b) For any

i.,4x
ii. Ax


