
Math 220H More Practice for Exam 1

Rules of the Game.

(a) Give complete explanations for your answers.

(b) Ask if you have a question.

(c) Never give an answer which trivializes the problem.

The Problems.

Problem 1. For the set A ⊆ U , if P(A) = P(Ac), then A = ∅.
Problem 2. For A ⊆ U , if P(A)

⋃
P(Ac) = P(U), then either A = U or A = ∅.

Problem 3. Prove the following. A∪B = A∪ (B ∩Ac), by checking that each
side is contained in the other.
Problem 4. Prove using the rules of inference that
(a) ((a→ b) ∧ (a→ c))⇐⇒ (a→ b ∧ c).
(b) Use part (a) to show ((p→ q) ∧ (p→ ¬q))⇐⇒ ¬p.
Problem 5. Prove that (2n)! ≤ 22n(n!)2.
Problem 6. Let a0 = 1, a1 = 2, and a2 = 3. For n ≥ 1, define

an+3 = an + an+1 + an+2.

Show that an ≤ 2n,∀n ≥ 1.
Problem 7. Prove by induction that

∑n
i=1

∑n
j=1 aiaj =

(∑n
k=1 ak

)2.
Problem 8. Assume that f : Y −→ X. Define ρ : X −→ P(Y ) by ρ(x) =
f−1({x}). Show that if f is onto, then ρ is 1-1.
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