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. (a) Using truth tables, show that pV ¢ =~ p — ¢.
Hence rewrite the following compound statements using only the connectives A and
L (~vp Vg — (rVr~g);
i (p—r1) «— (q—7).
(b) Prove the following equivalences using the laws of logic:
L~vpV(vpAQ] = ~pAang
oo (Ve gV (P Avlg) = ~p,
where p and ¢ are statements.
(¢) Using the valid argument forms, show that the following argument is valid:
‘If you send me an e-mail message, then.l will finish writing the program. If you
do not send me an 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 T do fiot finish writing the

program, then T will wake up feeling refreshed.”

. (a) For any sets A and B, prove that AA B=(AUB)\ (AN B).
Hence, show that:

i AUB=(AAB)U(ANB),

ii. AN(BAC)= (AN B)A(ANC).



(b) For any sets A, B and C, prove that:
i. Ax (BNC)=(AxB)n(AxC),
ii. Ax (B\C)=(AxB)\(4AxC).

3. (a) Let R be a relation defined on C \ {0} by z1Rz <= 2181(% + %) :Eq-
where C denotes the set of all complex numbers. Prove that R is anf
relation.
If ¢ is a non-zero real number, show that R—class of a is a cirele wil
(1a,0) and radius La.

(b) i. Prove that every partially ordered set has at most one last elemeut.
i Show that last element of every partially ordered set is a maximal

Is the converse true? Justily your answer.
4. (a) Define the following terms:

i. injective mapping,

ii. surjective mapping,

iii, tnverse mapping. F
(b) The functions f: R —R and ¢ : R — R are defined by
1—z, ifz>0 %, if z 21
o) = and g(x) = |
%, if z <0 z -1, HEL

Find the formula for fog

Show that f o g is a bijection and give a formula for (fog)™"

5. Let f: X — Y be a mapping and A, B subsets of X. Prove the following:

(a) f(AUB) = f(A)U f(B);
(b) f(ANB)C f(A)NF(B);
(c) Is F(A)N f(B) € f(A N B) in general? Justify your answer;

(d) f is surjective iff Y\f(A) C f(X\A).

ﬁ?
6. (a) Let a,b and ¢ be integers. If a | b and a | ¢ then prove that a | (b’nJ

integers « and ¥.

Hence, show that the greatest common divisor of a + 2b and 2a+bisl

b are relatively prime..

(b) Using the Fuclidean algorithm find integers © and y satisfying
ged(341,527) = 341z + 527y.

(¢) Find all the integer solutions of the Diophantine equation 21z + Ty =



