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Exercise set 1

In all problems you are supposed to show the details of your work and describe what you

are doing.

1 Consider the 2π-periodic function given by f(x) = 3 + 5 cos 10x − 3 sin 2x for x ∈
(−π, π). Find the Fourier coe�cients for f by using the explicit formulas together

with the orthogonality relations.

2 Plot or sketch the 2π-periodic function that satis�es f(x) = x3 for x ∈ (−π, π).
Without �nding the Fourier series for f , determine the value of f :s Fourier series at
x = π.

3 Let f be periodic with period 4 and be given on (−2, 2) by

f(x) =

{
0 −2 < x < 0,
x 0 < x < 2.

Find the Fourier series for f .

4 Let f be the 2-periodic function given by f(x) = x2 for x ∈ (−1, 1). Find the Fourier

series for f and sketch f and the �rst three partial sums in the series.

5 Use the previous problem to establish the formula
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+

1

9
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+ · · · = π2

12
.

6 Find the 4-periodic cos- and sin-series for f , where f(x) = 2− x for x ∈ (0, 2).

August 23, 2013 Page 1 of ??


