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Due February 13, 2012

1. Define the harmonic numbers Hn with the formula
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Prove that
n−1∑
k=1

Hk = nHn − n,

if n ≥ 2.

2. Define the Fermat numbers fn with the formula fn = 22n + 1 if n ≥ 0. The first few Fermat
numbers are:

f0 = 3
f1 = 5
f2 = 17
f3 = 257
f4 = 65537
f5 = 4294967297

Prove that
f0f1f2 · · · fn + 2 = fn+1.

3. Define a sequence of real numbers with the definitions
x1 = 3

xn =
√

2xn−1 + 1
If n is a positive integer, prove using induction that xn ≥ xn+1.


