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1. (a) Let p and g be two statements such that p —~ g is false. Find the truth value of

each of the following statements:
L pA (g —~ p);
i g (pV ~ q).
(b) Prove the following equivalences using the laws of algebra of logic:
L(pAg)V~p=~pVg
i [pV(@ADIV ~[(~gh~r)Vr]=pVyg,
where p, ¢ and r are statemtnts,

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

below:
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where p, q, 7, s,t and u are statements.
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For any sets A and B, prove that AA B =(AUB)\ (AN B).
Hence show that:

i. AA B and AN B are disjoint,

i. AUB=(AAB)U(ANB).
For any sets A, B and C, prove that:

i. Ax(BNC)=(AxB)N(AxC),

ii. Ax(B\C)=(AxB)\(AxOQO).

Let p be a relation defined on R by zpy < 2? — ¢ = 2(y — x), where R denofa
set of all real numbers.

i. Prove that p is an equivalence relation.

il. Del:erfnine the p—class of 1.
Let R be an equivalence relation on a set A. Prove the following:

i [a] ## P Vae A,

ii. aRb < [a] = [b],

iii. either [a] =[] or [a] N [b] =@ Va € A.

Define the following terms:
L. tnjective mapping,

il. surjective mapping,

ii. nverse mapping.

The functions f: R ~— R and g : R — R are defined by

‘ dex + 1, ifx >0 3L, if z > 0;
f(z) = and g(x) =
it if z <0 z+3, ifz<0

Show that g o f is a bijection and give a formula for (go f) L.

&

Let f: X — Y be a mapping. Prove that f is surjective iff ¥\ f(A) C f(X\/
all subset A of X.
i. Prove that every partially ordered set has at most one last element.

. Show that last element of every partially ordered set is a maximal elemen

Is the converse true? Justify your answer.



6. (a) State division algorithm.

Show that the square of any odd integer is of the form 8k 4+ 1, where & is an integer.

(b) Using the Euclidean algorithm find integers = and y satisfving
ged(341, 527) = 341z + 527y.

(c) A customer bought 12 pieces of fruits, apples and oranges, for Rs. 132. If an apple
costs Rs. 3 more than an orange, and more apples than oranges were purchased,

how many pieces of each kind were bought.
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