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University of Crete – Department of Mathematics and Applied Mathematics
Problem Set No 13

Turn in your solutions by 27/4/2020. See directions in the class webpage.

1. If f ∈ C1(T) show that
∑

n∈Z

∣∣∣f̂(n)∣∣∣ < ∞ (and thus that the Fourier series of f converges uniformly to f).∑
n ̸=0

∣∣∣f̂(n)∣∣∣ = ∑
n ̸=0

1
|n|

∣∣∣inf̂(n)∣∣∣.
2. Compute, as a function of α ∈ R \ Z, a formula for the series

∞∑
n=−∞

1

(n+ α)2
.

Let f(x) = π
sin(πα)e

i(π−x)α. Show that f̂(n) = 1
n+α (n ∈ Z) and use Parseval’s formula.

3. If f(x) = x, for x ∈ [0, 2π], compute the Fourier coefficients of f and use Parseval’s formula to compute the

sum
∞∑

n=1

1

n2
.


