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Homework 6 - For 2/21/2024

Exercise 1:(10 points each; total 20 points)

Let p, q, and r be three propositions. Using truth tables or logical equivalences, indicate which (if
any) of the propositions below are tautologies, contradictions, or neither.

a) A = (p ∧ q) ∨ r ∨ (¬q ∧ ¬r) ∨ (¬p ∧ ¬r)

b) [p ∨ (q → r)]→ (p ∨ q ∨ r)
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Exercise 2 (10 points)

Let n be a positive integer. Show that n is even if and only if 7n+ 4 is even.

Exercise 3 (10 points)

Let a and b be two positive integers. Prove that if n = ab, then a ≤
√
n or b ≤

√
n
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Exercise 4 (10 points)

Let m and n be two integers. Show that if m > 0 and n ≤ −2, then m2 +mn+ n2 ≥ 0

Exercise 5 (10 points each; total 30 points)

Let a and b be two integers. Show that if a2 + b2 is even, then a+ b is even:

a) Using an indirect proof (proof by contrapositive)

b) Using a proof by contradiction
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c) Using a direct proof

Exercise 6 (10 points)

This exercise relates to the inhabitants of the island of knights and knaves, where knights always
tell the truth and knaves always lie. John and Bill are residents. John tells you: “if Bill is a knave,
then I am a knight”, while Bill tells you: “if John is a knave and I am a knight, then 2+2=5”. Can
you say what John and Bill are?
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