
Chapter 10

Fourier Series

The Fourier series of f on the interval [�L,L] is

f(x) ⇠ a0

2
+

1X

n=1

an cos(
n⇡x

L
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L
).

where an and bn are given by the formulas

an =
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Z L

�L
f(x) cos(
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)dx n = 0, 1, 2, . . .
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f(x) sin(
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L
)dx n = 1, 2, . . .
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Chapter 10

Fourier Cosine and Sine Series

The Fourier cosine series of f(x) on [0, L] is

a0
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an cos(
n⇡x

L
).

where

an =
2

L

Z L

0
f(x) cos(

n⇡x

L
)dx n = 0, 1, 2, . . .

The Fourier sine series of f(x) on [0, L] is
1X

n=1

bn sin(
n⇡x

L
).

where

bn =
2

L

Z L

0
f(x) sin(

n⇡x

L
)dx n = 1, 2, . . .
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Math 220, Section 10.3-4 Spring 2020, XT

10.3 Fourier Series & 10.4 Fourier Cosine and Sine Series

1. Compute the Fourier series for function f(x) = |x|, �⇡ < x < ⇡.

1



2. Determine the ⇡-periodic extension f̃ , the odd 2⇡-periodic extension fo and the odd 2⇡-periodic
extension fe for f(x) = ⇡ � x, 0 < x < ⇡.

2



3. Determine the Fourier sine series and cosine series for f(x) = ⇡ � x, 0 < x < ⇡.
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