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Example 5.1 (Fourier series of a periodic square wave). Find the Fourier series representation of the periodic square
wave x shown in Figure 5.1.

x(t)

A

Sl

Sl

7A<

N

T
Figure 5.1: Periodic square wave.

Solution. Let us consider the single period of x(¢) for 0 <7 < T. For this range of ¢, we have

Letwy = 27” From the Fourier series analysis equation, we have
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Now, we simplify the expression for ¢ for each of the cases k #~ 0 and k = 0 in turn. First, suppose that k £ 0. We
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Now, we observe that' e /% = —1 and'e /2" = 1. So, we have 2 —Fr‘om @
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Now, suppose that k = 0. We have
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Thus, the Fourier series of x is given by
_ i el
k=—oo
where
—j2A
I22 kodd
Cr = Tk
0 k even.

= L) ]
”k A fv -nN<-1 = { 2
*jrk k odd 0

K add

K even

Copyright (©) 2012-2020 Michael D. Adams Edition 2020-04-01



