
MATH 300 C, Spring 2016
Midterm I Study Problems

1. Prove that, for all x ∈ Z, if x2 − 1 is divisible by 8, then x is odd.

2. Let a and b be integers. Prove that x = a2 + ab+ b is odd iff a is odd or b is odd.

3. Let a and b be integers. Prove that a(b+ a+ 1) is odd iff a and b are both odd.

4. Prove or give a counterexample for each of the following statements.

(a) For all integers x and y, |xy| = |x||y|.
(b) For all integers a and b, if a|b and b|a, then a = b or a = −b.
(c) For all integers m and n, if n+m is odd, then n 6= m.

5. Let A, B, and C be sets. Prove that A ∩B = A \ (A \B).

6. Let A, B and C be sets. Prove that (A ∪B) \ (A ∪ C) = B \ (A ∪ C).

7. Let A, B and C be sets. Prove that (A \B) \ C = A \ (B ∪ C).

8. Let A, B, and C be sets. Prove that A ∪ C ⊆ B ∪ C iff A \ C ⊆ B \ C.


