
DSP First, 2/e
Lecture Ch3 

Fourier Series Analysis

SEE COURSE WEBSITE FourierCh8_TLH

▪ MODIFIED BY TLH

https://sce.uhcl.edu/harman/CENG3315_Sp2019/0_TLH_Work&Book/TLH_Chap8Fourier.pdf
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LECTURE OBJECTIVES
• Work with the Fourier Series Integral

• ANALYSIS via Fourier Series

• For PERIODIC signals:    x(t+T0) = x(t)

• Draw spectrum from the Fourier Series coefficients
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SPECTRUM DIAGRAM

• Recall Complex Amplitude vs. Freq
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Harmonic Signal->Periodic

tFkj

k

keatx 02
)(





−=

=

( )
0

0

0

00

1
or

2
2

F
T

T
F ===




Sums of Harmonic 
complex exponentials 
are Periodic signals

PERIOD/FREQUENCY of COMPLEX EXPONENTIAL:
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Full-Wave Rectified Sine

12
1

01  is Period)/2sin()( TTTttx == 

Absolute value flips the
negative lobes of a sine wave

▪ Frequency 

▪ Doubles
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Full-Wave Rectified Sine   {ak}
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Full-Wave Rectified Sine
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Full-Wave Rectified Sine   {ak}



Fourier Coefficients:  ak

• ak is a function of k

• Complex Amplitude for k-th Harmonic

• NOTE: 
1

𝑘2
𝑓𝑜𝑟 𝑙𝑎𝑟𝑔𝑒 𝑘

• Does not depend on the period, T0

• DC value is 
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Spectrum from Fourier Series

Plot a   for Full-Wave Rectified Sinusoid
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Fourier Trig Series








