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1. (ch. 2, problem 18 in text) Recall that a perfect number n is one such
that the sum of the proper divisors of n is n, i.e., σ1(n) = 2n. Show that
if 2a − 1 is a prime, then 2a−1(2a − 1) is perfect.

2. (ch. 2, problem 14 in text) Let

f : [0, 1] ∩Q→ C

be an arbitrary function. Set

F (n) =
n∑

k=1

f
(k
n

)
, F ∗(n) =

n∑

k=1
(k,n)=1

f
(k
n

)
.

(a) Show the Dirichlet product µ ∗ F = F ∗.

(b) Use part (a) to show

µ(n) =

n∑

k=1
(k,n)=1

e2πik/n.

3. (ch. 3, problem 2 in text) Prove that for x ≥ 2,

∑

n≤x

d(n)

n
=

1

2
log2 x+ 2γ logx+O(1),

where γ denotes Euler’s constant.
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