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Question 1. [ pts each] Mark each of the following statements True or False and briefly
explain each of your answers (one or two sentences). Complete proofs are not required.

(a) The compound proposition (p — ¢) A (g = ) = (p — r) is a tautology.
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(b) If z and y are irrational real numbers, then z + y is irrational.
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(c) For every integer n there is a unique integer m such that 0 <m < 5 and m =n (mod 5).
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(d) The set of prime numbers 4 countably infinite.
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Question 2. (a) ffﬁs] Prove or disprove: if A, B and C are sets, and B C C, then
(AUB)NC=(ANnC)UB.
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(b) [ pts] Prove or disprove: the same identity as in part (a) for arbitrary sets A, B and C,
when we do not assume that B C C.
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Question 3. ptg] Compute 2'°° mod 7, showing enough work to justify your answer. Hint:
first compute 2° mod 7.
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Question 4. ﬁ’)ts] Prove that if an integer n is a sum of two squares, then n # 3 (mod 4).
Of course, ‘square’ in this question means the square of an integer.
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