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1. (a) Using truth tables, show that p — ¢ =~pV¢.

Es

Hence, rewrite the compound statement (~ p \/"‘q) — (rV ~ g) using only the
connectives A and ~, where p, g and r are statements. [25 Marks]
- (b) Prove the following equivalences using the laws of logic: ¢

ZipApv=p

. ~(qVp)V(~pAg) =~p,

where p and ¢ are statements. . [30 Marks]

~ (¢) Using the valid argument forms, deduce the conclusion f from the premises given

below:

[ —~k

e— k

eV f

0—4g,

~ where e, f, g, k,[ and o are statements. [45 Marks]



2. (a) Let A, B and ‘C be subsets of a set X. Simplify the expression:
[(Aucb)m(A'uB)m(AUBuX)]’. 2

(b) For any sets A and B, prove that AA B = (AU B)\ (AN B).
Hence show that:
i AA B and AN B are disjoint,
i AUB=(AAB)U(ANB).
l
(c) For any set A, B and C, prove that A x (B\ C) = (Ax B)\ (AX C). |

3. (a) Let R be a relation defined on C\ {0} by z1R2z <= \zlszlQ%— 1) = |2l
Prove that R 1s an equivalénce relation .

If r is a real number such that 0 < r < 1, then show that the equivalence” .

consists of two concentric circles with center at (0,0) and radius 7 and 1/98
- & —
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(b) Let A and p be equivalence relations on a set A.  “ 1
Prove that AN g is an equivalence relation.
Is A U an equivalence relation? Justify your answer. 3 |

1
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(c) Prgwe that every partially ordered set has at most one last, glement. I

4. (a) Define the following terms:

i. injective mapping, ii. surjective mapping, iii. inwverse mags

(b) Let a function f:[-1,00) = [-1, o0) be defined by f(z) = 2*+ 2z Short
bijective, and find >,

(c) Let f: X — Y be a mapping and A and B be any subsets of X. Provel
£ is injective if and only if f(ANB) = f(A)YN f(B). [



