
CS 70 Discrete Mathematics and Probability Theory
Spring 2016 Rao and Walrand Discussion 2A

1. Power Inequality

Use induction to prove that for all integers n≥ 1, 2n +3n ≤ 5n .

2. Triangle Inequality

Recall the triangle inequality, which states that for real numbers x1 and x2,

|x1 + x2| ≤ |x1|+ |x2|.

Use induction to prove the generalized triangle inequality:

|x1 + x2 + · · ·+ xn| ≤ |x1|+ |x2|+ · · ·+ |xn|.
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3. (Induction) Prove that, for any positive integer n, ∑
n
i=1 i2 = n(n+1)(2n+1)

6 .

4. Convergence of Series

Use induction to prove that for all integers n≥ 1,

n

∑
k=1

1
3k3/2 ≤ 2.

Hint: Strengthen the induction hypothesis to
n

∑
k=1

1
3k3/2 ≤ 2− 1√

n
.

5. Fibonacci

Recall, the Fibonacci numbers, defined recursively as F1 = 1, F2 = 1 and Fn = Fn−2+Fn−1. Prove that every
third Fibonacci number is even. For example, F3 = 2 is even and F6 = 8 is even.
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