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FourierCh8_TLH

https://sceweb.sce.uhcl.edu/harman/CENG3315_Sp2019/0_TLH_Work&Book/TLH_Chap8Fourier.pdf






How to Compute a FOURIER SERIES // Formulas & Full Example
27,635 views May 6, 2021 13:15

https://www.youtube.com/watch?v=ijQaTAT3kOg

How do you actually compute a Fourier Series? In this video I walk 
through all the big formulas needed to compute the coefficients in a 
Fourier Series. First we see three integrals that will really make everything 
easier, integrals of products of sin and cos terms of different frequencies. 
Then we will use these to compute out formulas for the coefficients of the 
in and cos terms. 

Dr. Trefor Bazett

175K subscribers

https://www.youtube.com/watch?v=ijQaTAT3kOg
https://www.youtube.com/channel/UC9rTsvTxJnx1DNrDA3Rqa6A










FourierCh8_TLH SEE PAGE 392 FOR MATLAB CODE

https://sceweb.sce.uhcl.edu/harman/CENG3315_Sp2019/0_TLH_Work&Book/TLH_Chap8Fourier.pdf


MATLAB_Fourier_EvenPulseTrain

https://sceweb.sce.uhcl.edu/harman/CENG3315_DSP_Spring2020/MATLAB_2020/MAT_Fourier1_PulseTrainT_2sec_tlh_both.pdf
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Fourier Series Synthesis
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PULSE WAVE SIGNAL 
GENERAL FORM

Defined over one period

x(t) = 
1 0  t   / 2

0  / 2  t  T0 / 2

Nonzero DC value
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Pulse Wave {ak}

k

sin(k /T )

1e dt
 / 2

1

T0

0

T0

= 0=

== ( 1 )

ak =

e j( /T0 )k ( ) − e− j( /T0 )k ( )

( j2)k

e− j(2 /T0 )k ( / 2) − e− j(2 /T0 )k (− / 2)

− j(2 )k

− / 2

− j(2 /T0 )k

e− j(2 /T0 )kt  / 2

− / 2

− j(2 /T )kt



General PulseWave

 0

x(t) = 
0  / 2  t  T / 2

1 0  t   / 2

0

1
Tk dt

T0 / 2

a =  x(t)e
−T0 / 2

− j(2 /T0 )(k )t
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Pulse Wave {ak} = sinc

00

T0 2T0

1
T dt


T0

1dt =  − == 1 1  −
2

− / 2

− / 2

 / 2

− j(2 /T0 )(0)t



 / 2

a = 1e

PulseWave

0 k = 0,1,2,...a =k
k

sin(k /T )

0

Note,
k

lim
sin(k /T0) →

Tk→0

Double check the DC coefficient:

Where do you go if sick?
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PULSE WAVE SPECTRA

 = T0 / 2

 = T0 / 4

 = T0 /16
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50% duty-cycle (Square) Wave

▪ Thus, ak=0 when k is odd

▪ Phase is zero because x(t) is centered at t=0

▪ different from a previous case








 1

a =
1− (−1)

=


x(t) =
k

k

k = 1,3,

0 k = 2,4,
1 k = 0
2

 jk

j2k0   t  T0

1 0  t 

00 = k = 0,1,2,...
/ 2) /T ) sin(k / 2)

kk

sin(k(T
 = T0 / 2  ak =

PulseWave starting at t=0
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PULSE WAVE SYNTHESIS
with first 5 Harmonics

 = T0 / 2

 = T0 / 4

 = T0 /16



FourierProblemSession_EvenPulseTrain

https://sceweb.sce.uhcl.edu/harman/CENG3315_Sp2019/0_ProblemSessions/FourierProblemSession.pdf


HOMEWORK HELP 




