
MATH-GA 2210.001: Homework Analytic Number Theory 2

1. Let ω1, ω2 ∈ C, with ω1/ω2 /∈ R. Let f be an entire function in C satisfying

f(z + ω1) = af(z) and f(z + ω2) = bf(z)

for some a, b ∈ C and all z ∈ C. Then f(z) = α · eβz for some α, β ∈ C.

2. Show that ζ(0) = −1/2 and ζ ′(0) = − ln(2π)
2

.

3. Show that ∫ ∞
0

sin(x)

xs
dx = cos(πs/2)Γ(1− s).

4. Show that log(Γ(s)) has the Taylor expansion around s = 1:

log(Γ(s)) = −γ(s− 1) +
∑

n≥2
(−1)n
n
ζ(n)(s− 1)n

5. Show that
∞∑
n=1

µ(n)

n
log(n) = −1.
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