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' 1. (10 puints}

(a) (2 points} Prove without using truth tables that the haplication

PG —

15 a tautology.

(b) {3 poiuts) Prove without using truth tables that the compound proposition

—pA(pVag) —y,

is a tautology.

(¢) (2 points) Let Pz} and Q{x) be predicates on a universal set. Prove the equiva-
lence :

(Vz (P(z) A Q(x))) = (Vz Plz)) A (Vo Qz)).

(d) (3 points) Let P{xz) be a predicate on a universal set and R a proposition. Prove
the equivalence :

(Vo P(z))V R) = (Vx (P(x) vV R).
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(10 points) Cousider the function f: 4 = {-2.—-1.0.1} — B = {~1,0,1.2,3}, given
by f{x) = a7 + 2u

(a) (3 points) Give the range {or image) of A under f. Is f on-to? One-to-one ?

{b} (4 points) Consider the subset S of B x A defined by :

S={{ba)b= fla)}.

Give the elements of (the relation) 5. Give your answer in the form of a table
(with B horizontal and A vertical).

(¢) {3 points} Is the relation S a function 7 Justify your answer.




