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Problem: Let n be a positive integer. Denote by Ω(n) the number of prime divisors of n

counting multiplicities (for exampleΩ(12) = 3). We propose to estimate the size of

N∑
n=1

erΩ(n)

for large N when r is a fixed real number. This problem is closely related to the following

classical result: Let d(n) be the number of all divisors of the positive integer n. Then for a

fixed r ∈R
N∑

n=1
d(n)r ≈ N (log N )2r −1

for large N . This relation can be seen immediately from the identity 2Ω(n) = d(n) which holds

for all squarefree numbers n. The latter result can be proven using the Riemann zeta function.

However, for r = 1 it follows easily from the beautiful identity

N∑
n=1

d(n) =
N∑

m=1

[
N

m

]
,

where [x] stands for the integer part of x.

The problem is suitable for someone with an interest in number theory.
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