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1. (20 points) Using truth tables, determine if each of the following propositions is a

tautology, a contradiction or neither.

(i) (10 points) (p → q) ↔ (¬p ∨ q)

(ii) (10 points) ¬(p ↔ q) ↔ (¬p ↔ ¬q).
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2. (20 points) Determine the truth values of each of the following propositions, if the

domain of discourse is the set of integers. (5 pts each)

(a) ∀n(100 · n ≥ n2).

(b) ∀n∀m∃ℓ(n2 +m2 = ℓ2).

(c) ∃n∀k(nk = n2).

(d) ∃k∀n(n(n+ 1) = 2k).
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3. (30 points) Consider the following sets:

A = {0, 2, 4, 6, 8}, B = {3, 5, 7} and C = {5, 6, 7, 8, 9}

If U = {0, 1, 2, 3, 4, 5, 6, 7, 8, 9} is the universal set, find the following (10 pts each):

(a) |A ∪B ∪ C|

(b) (A ∩B)

(c) (B × C)− (C ×B)
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4. (30 points)

(a) (10 points) Prove that if A and B are sets, then A ⊆ B if and only if B ⊆ A.

(b) (10 points) State as a theorem and then prove: for all positive real numbers a and b, we

have a+ b ≥ 2
√
ab.
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(c) (10 points) Prove that for every integer n, n is odd iff n2 + 4n+ 1 is even.
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