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1. Discuss the convergence or divergence of the following sequence:

n3 + 3n2 − 2
5− n2

for n = 0, 1, 2, ... .

This sequence diverges to −∞. This can be found using l’Hopital rule
twice. The second derivative of the numerator is 6n and the second deriva-
tive of the denominator is −2.

2. The following predicates are true for the predicate P:

• P(2)
• P(n) → P(n-1) for n ≥ 1
• (P(2) AND P(n)) → P(2n)

Prove that P(i) is true for all non-negative integers i.

Proof by induction:

Base case (P(1) is true): P(2) → P(1), since P(2) and P(n) → P(n-1).

Base case (P(0) is true): P(1) → P(0), since P(1) and P(n) → P(n-1).

Inductive Hypothesis: P(n) is true.

We will show that P(n+1) is true.

• P(n) is true by the inductive hypothesis
• P(2n) is true, since (P(2) AND P(n)) → P(2n)
• P(2n - 1) is true, since P(2n) → P(2n-1)
• By the same reasoning, P(2n), P(2n-1),...,P(n+1), P(n), ..., P(1) are

all true.
• Therefore P(n+1) is true.

We have shown, using a proof by induction, that P(i) is true for all non-
negative integers i.
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