
FOURIER ANALYSIS

PROBLEM LIST 3

Problem 1. Suppose pfpnq for n P Z are the Fourier coefficients of a function f . Let
m P N and gpxq “ fpxqeimx. Express the Fourier coefficients of the function g by using
the coefficients of the function f .

Problem 2. Let f be a differentiable function. Define gpxq “ f 1pxq. Express the Fourier
coefficients of the function g by using the coefficients of the function f .

Problem 3. Show that
ż

T
fpxqgpxq dx “ 2π
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pfpnqpgpnq.

Hint: Use the Parseval identity and the polarization formula for the inner product.

Problem 4. Show that zf ˚ gpnq “ 2π pfpnqpgpnq.

Problem 5. Let fpxq “ |x| on r´π, πs. Show that
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for n “ 0,
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πn2
for n ‰ 0.

Problem 6. Using the result of the previous problem, show that
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Problem 7. Prove that
ş8

0
sinx
x
dx “ π

2
. Hint: Use the formula which defines the Dirichlet

kernel and notice that the function 1
sin t{2

´ 2
t

is continuous on p´π, πq.
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