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(a) (5 pts) Let P and Q be statements. There are four possible combinations of truth values for
P and Q, as listed below. Determine which combinations make the following statement true
(circle the cases that make this statement true): (PV Q) = —~(P A Q).

Justify your work, by constructing an appropriate truth table for this statement.
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(b) Give the negation, contrapositive, and converse of the following statement
avoiding the word ‘not’ in your final answers where possible. Then determine
which statement(s) are true (no proof required):

ORIGINAL: “For all z,y € R, if zy < 0, then z > 0 or y > 0.”
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(c) (4 pts) Find a counterexample to the following statement (show your work

verifying that it is a counterexample):

If a and b are integers and a + b = 3, then
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2. (a) (6 pts) Let A= {-2,3,5}, B={—-1,2,5} and f : Z — Z be the function f(z) = z2. Circle
all the statements below for which these particular sets A and B and this particular function
f(z) provide a counterexample (justify your answer by showing the resultant sets):
(L)For all sets A and B, f(A)N f(B) C f(AN B).

ii. For all sets A and B, f(AN B) C f(A) N f(B).
iii. For all sets A and B, f(A) — f(B) C f(A - B).
For all sets A and B, f(A — B) C f(A) — f(B). .
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(b) (12 pts) Let A, B, and C be sets.

Give a formal subset proof using only definitions and facts from your fact sheet to prove
that

(BNC)u[C - (AUB)] C (A- B)-.
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3. (a) (14 pts) Using induction on n, prove that for all n € N, we have E T D) = :l_ o
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(b) (10 pts) Let a, b, and c be integers. Using a proof by contradiction and the definitions of
even and odd, prove that if a2 + b = 4¢, then a is even or b is even.
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4. (16 pts) Give a carefully organized and complete proof that uses the formal definitions of even

and odd to proye the following statement:
For all z,y e% T is even and y is odd if and only if z + y is odd and z + 2y is even.
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