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1. (10 pts.) Let A, B and C be any three nonempty sets. Prove or disprove the following statements:

(a) A ∩ B̃ = A−B.

(b) For any two sets A and B, if A×B = φ, then A or B is the emptyset.



2. (10 pts.)

(a) Show that Ã ∩B = Ã ∪ B̃.

(b) Let Ai = N− {i+ 1, i+ 2, i+ 3} for all i ∈ N. Find:
⋃
i∈N

Ãi and
⋂
i∈N

Ãi.



3. (10 pts.) Use a proof by induction in what follows.

(a) Show that 6 divides n3 − n, for all n ∈ N.

(b) Show that for all natural numbers n > 4, n2 − n− 20 ≥ 0.



4. (10 pts.) Let R = { (x, y) ∈ R× R : y = 2x+ 1 } and let S =
{

(x, y) ∈ R× R : y = x2 − 1
}
.

(a) Find R−1 and
(
R−1 )−1.

(b) Find S ◦ R.
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