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Overview

Last time, we derived formulas for the complex Fourier series of a function.

Complex Fourier series

If f(x) is a piecewise continuous 2L-periodic function, then we can write

f(x) = Z c,,eanX =+ Z (c,,e% +c_pe” MrLnx)

n=—o0 n=1

where

L . L ‘
0=(f 1=y /_L fde,  en=(f )= /_L Fx)e T ax.

Here, we will see how to go between the real and complex versions of a Fourier series.

It's just a simple application of the following identities that we've already seen:

Euler’s formula (and consequences)

m e =cosf +isind, e 9 = cosf —isin#,
elG + 6719 ) elt‘) _ 6719
mcosf) = ——, sinf = ———.
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From the real to the complex Fourier series

Proposition

oo
. .. a .
The complex Fourier coefficients of f(x) = ?0 + Z ap cos ”"TX + b, sin ”LLX are
n=1
an — ibp __@an + ibp

= —", €n=—>
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From the complex to the real Fourier series

Proposition

imnx

The real Fourier coefficients of f(x) = Z che L are

n=—oo

an =¢p+ Cc—p, by, = i(cn — c—p).
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Computations
Example 1: square wave

O<x<m

1
Find the complex Fourier series of f(x) = { ’1 AN
-, X Mo
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Computations

Example 2

Compute the real Fourier series of the 27-periodic extension of the function e* defined on
- <0<
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