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1. (20 points) Establish whether or not cach of the following is a tantology. Use truth tables to justify
your answer.

@) (p=gA-p = -q
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2. (20 points) Establish whether ench of these pairs of statetnents are logically equivalemt. Use truth
tables to justily your answer.

(W) (p = q) = rand p = (q-rr).
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3. (16 points) Let a be an integer. Consider the statement,

If « is cven then 2a is even.

(n) Is the statement true? Justify your answer,

Ve
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(L) State its converse. Is its converse true? Justify your answer.
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(¢) State its contrapositive. Is its contrapositive true? Justify your answer.
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1. (24 points) Let P(z,y) Le the statement, “& 4y = & — 3", If the universe of discourse consists of
all integers (negative, zero and positive whole numbers), what are the truth values of cach of the
following. Bricfly justily your nnswers.

(a) P(2,2).
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5. (10 points) Express each of the following so that all negation symbols innmedintely precede predicates.

(2) ~( VP (x,y) A YyQ)) .

vy Fre 7RO VR 7 xG)

(b) ~( Yr (R(x) = -Q(x)) ).
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G. (10 points) Consider the statement (P(+) = Q1)) — ( Va P(r) — Vo Q+) ) with universe of
discourse the set of integers. Show that it is not a tautology Ly choosing P and @ and a value for
the frec occurrence of .r to make the statement false.
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