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%This code shows we can build a square wave (train of rectangular 
pulses) 
%from a linear combination of sinusoids 
%Engin 321, October 16, 2007 

clear all 
close all 
nf=1;%15;%45;%200;%this specifies the number of odd harmonics to sum 
f 0=15; 
sr=1000; 
deltat=l/sr; 
ns=5000; 
nt=ns*deltat/5; 
sq=zeros ( 1, ns) ; 
sql=zeros (1, ns) ; 
n=deltat:deltat:nt; 
nr=deltat:deltat:nt/5; 
clear sq ;  
sq= (4/pi) *sin(2*pi*£O*n) ; 
sqo=sq; 
subplot (311) , plot (nr, sq (1 :length (nr) ) ) , title ( first harmonics ' ) 
sql= (4/ (3*pi) ) *sin (2*pi*3*Wn) ; 
subplot (312) , plot (nr, sql(1: length (nr) ) ) , title ( third harmonics ) 
for i=l:l:nf; 

sq=sq+ (4/ ( (2*i+l) *pi )  ) *sin(2*pi* (2*i+l) *f~*n+l/nf) ; 
end 
subplot (313) , plot (nr, sq (1: length(nr) ) ) , title (strcat (num2str (nf+l) , I 

odd harmonics1)) 
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Sec. 3.6 Fourier Series Representation of Discrete-Time Periodlc Signals 
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! Figure 3.17 ries coefficients for the periodic square wave of Ex- 

ample 3 12, 2Nl + 1 = 3 and (a) N = 10. (b) N = 20, and 
4 (c) N = 40. 

Set. 3 4 Convergence of the Fourier Series 
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Figure 3.7 Plots of the scaled Four~er series coefficients Ta, for the pe- ?' nodc quare  wave wdh TI fired and tor several values of T -  (a) T = 4T,:  
(0) T - 8 T , ,  ( c )  T = 16T,. The coefflclents are regularly spaced samples of ' the envelope (2sm ~ T , ) / u ,  where the spac~ng between samples. *TIT,  de- 

. creases as T ~ncreases. 




