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Assignment 4 

Due October 14 (Tue), 2008. 

 

=====================Part 1 (no submission is required)========================= 

 

Practice makes perfect. Do and understand all exercises in Chapter 4 of Benoit Boulet‟s book. 

 

==================Part 2 (Handwritten and submission are required)================== 

 

 

4.1 A periodic rectangular wave as shown below has a frequency of 5kHz, pulse width =20 s, 

amplitude E=10 V.  Derive the amplitudes of DC, fundamental, second, and third harmonic 

components. 
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The amplitude of DC component is a0=1 V.  

As a1=a-1, the fundamental component is )cos(2)( 01111
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The amplitude of fundamental is 2a1 =(20/)sin(0.1) 

 

As a2=a-2, the second harmonic component is )2cos(2)( 02
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The amplitude of the second harmonic component is 2a2 =(10/)sin(0.2)=1.871 (V). 

 

As a3=a-3, the third harmonic component is )3cos(2)( 03
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The amplitude of the third harmonic component is 2a3 =(20/3)sin(0.3). 

 

As aN=a-N, the third harmonic component is )cos(2)( 0
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The amplitude of the third harmonic component is 2aN =2E/(N)sin(N/T)=(6.366/N)sin(0.3142N). 

 

 

 

 

4.2 Let the Fourier series of a periodic signal be 
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Prove that df(t)/dt is also a periodic signal, and that its FS is  
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Answer: 

f(t)=f(t+T) 

df(t)/dt=df(t+T)/dt=f (t+T) 

Thus df(t)/dt is also periodic with period T. 

 

Let the FS of df(t)/dt be  
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4.3 Exercise 4.6 of Boulet‟s book. 

Answer:  

(a) 

 

 
 

 

4.4 Exercise 4.8 of Boulet‟s book. 
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Note: to do problems (b) and (c), you need to study Matlab files linespectrum.m and Fourierseries.m 

on the CD \Chapter4 and create your m file. 

 In the Matlab command window, you type: help eval  (and then press the return key), and learn 

the Matlab built-in function “eval”.  

 Replace the string „=-j*A/(k*pi)‟ (in linespectrum.m), which is the FS coefficient value for the 

signal in Figure 4.3, with the FS coefficient value for the signal in Figure 4.32 

 Study lines 93-109 of Fourierseries.m and learn how to sum a number of harmonic 

components. 
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4.5 Exercise 4.10 of Boulet‟s book. 

 

Answer (a) 
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4.6  

a. Answer  

 

The Fourier series of x(t)y(t) is  
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(b) Answer: 
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From part (a),  
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From the Fourier series analysis equation, we have 




 dtetx
T

c
tjk

k
02|)(|

1 
 

with k=0, we have 
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