
Math 2001. Proof Problems, Part 3
(Combined techniques)

Each of the following statements is either true or false. If a statement is true, prove it;
otherwise, disprove it.

(1) If n ∈ Z and n5 − n is even, then n is even.

(2) If A,B,C are sets such that A× C = B × C, then A = B.

(3) If A,B,C are sets, then A− (B ∪ C) = (A−B) ∪ (A− C).



(4) If A and B are finite sets, then |A ∪B| = |A|+ |B|.

(5) If A and B are sets, then P(A) ∩ P(B) = P(A ∩B).

(6) There exist prime numbers p and q for which p− q = 97.
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