Problem 1. (20 pts) Construct a truth table for the following compound propositions

a. (6 pts) p® (p — g).
b. (7pts) (p—=q) VvV (-p & q).
c. (7 pts) (p@g) = (pA—g).
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Problem 2. (20 pts) Use logical equivalence laws to show that the following compound
propositions are tautologies:

a. (6pts) p— (pVa).
b. (6 pts) (pAg) = (p— @)

c. (8pts) (-pA(PV Q) — g

Note: You will only get 50% of the mark for this problem if you use truth tables instead of
logical equivalence laws.
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Problem 3. (20 pts) I) (8 pts) Find the negation of the quantified statements

a. (3 pts) 3z vy (z* < y).

b. (5 pts) Vz Vy (((z <0)A(y<0) — (zy > 0))

I1) (12 pts) Find a counterexample to show that the following universally quantified state-
ments are false, where the domain of the variables consists of all integers.

c. (6 pt) Vz Jy (v = ).
d. (6 pt) Vz Vy ((2* = 9*) = (z =y)).
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Problem 4. (20 pts)

a. (10 pts) Use a proof by contraposition to show that if n is an integer such that n% +1
is odd, then n is even.

b. (10 pts) Let z, ¥, z be real numbers and put

r+yt+z
§= .
3

Use a proof by contradiction to show that at least one of the numbers z, y, z is greater
than or equal to s.
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Problem 5. (20 pts)

a. (10 pts) Let A and B be sets such that |4| = 4, |B| = 5 and |A N B| = 2. Find the
cardinality of the following sets (justify your answer):

i) AUB, 1ii) Ax B, iii) P{A) (the power set of A), iv) A-B, v)B-A.

b. (10 pts) Let A and B be sets. Prove, without using a Venn Diagram, that
A-B=ANB.
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