
Upper bound for harmonic sum

Let n + 1 be a power of 2.
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for some integer k.
The total number of terms n in the sum is

1 + 2 + 4 + · · · + 2k−1

So

n =
k−1∑

k=0

2k = 2(k−1)+1)
− 1 = 2k

− 1

Adding 1 and then taking lg of both sides give

k = lg(n + 1)

In conclusion, lg(n + 1) is an upper bound on the harmonic number Hn.


