
Midterm 1 / 2012.2.29 / MAT 3013.002 / Foundations of Mathematics

Name:

Please show all work.

1. Prove by induction that n! ≥ 2n for all natural numbers n ≥ 4.

2. Prove that (p→ (q ∧ ¬q))→ ¬p is a tautology.

3. Negate the statement (∃y)[p(y) ∧ (∀x)[¬q(x)→ r(x)]]. Simplify.

4. Prove that any interval in R is a set. You may assume R is a set.

Hint: you may need to look at some cases.

5. Prove or disprove (∀A)[B ∈P(A)]⇒ B = ∅.

6. Prove or disprove (A ∪ C)× (B ∪D) ⊆ (A×B) ∪ (C ×D).
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