


Sec. 3.6 Fourier Series Representation of Discrete-Time Periodic Signals 
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. 2  n $ Figure 3.17 Fourier eries coefficients for the periodic square wave of Ex- 
, : "ample 3 12; plots o Nak30r 21, + 1 = 3 and (a) N = 10; (b) N = 20, and 

( c ) N = 4 0 .  LJ 
Sec. 3.4 Convergence of the Fourier Series 195 

f ,  -, . Figure 3.7 Plots of the scaled Fourier series coefficients Ta, for the pe- 
riodic square wave with TI fixed and for several values of T: (a) T = 4T1; 

X~ (b) T = 8T1; (c) T = 16T1. The coefficients are regularly spaced samples of 
the envelope (2sin wT,)lw, where the spacing between samples,  PIT, de- 

& creases as T increases. 





For continuous times si for the period is halved 

I I 
%is product of two ~ L L L L ~ L C  c l n ~ e  , ~ y L , , L ;  n l t l -  periods of 4 also periodic 
%with the same period? 
period=4 ; 
freq=l/period; 
t=0:.1:10; %Increment of less than 1 to represent continuous-time signals 
xl=sin (2*pi*freq*t) ; 
x2=cos (2*pi*freq*t) ; 
%x2=sln(2*pi*f~eq*t+30/180*pi); 
figure(1) ,subplot (3,1tl), stem(t,xl) 
figure(l),subplot(3,1,2), stem(t,x2) 
figure (1) ,subplot (3,1,3), stem(t,xl. *x2) 
figure(2), stem(t,xl.*x2) 



For discrete-time si iod 4 is not always 2 

%is product of two f 4 also periodic 
%with the same period? 
period=4 ; 
freq=l/period; 
t=0:1:50; %increment of 1 to represent discrete-time signals 
xl=sin(2*pi*freq*t); 
%x2=cos(2*pi*freq*t); 
x2=sin(2*pi*freq*t+30/180*pi); 
figure(l), subplot (3,l, l), stem(t,xl) 
figure(l),subplot(3,1,2), stem(t,x2) 
figure (1) ,subplot (3,1,3), stem(t,xl. *x2) 
figure (2), stem(t,x 

.%is product of two discrete-time signals with periods of 4 also periodic 
%with the same period? 
period=4 ; 
freq=l/period; 
t=0:1:50; %increment of 1 to represent discrete-time signals 
xl=sin(2*pi*freq*t); 
x2=cos (2*pi*freq*t) ; 
%x2=sin(2*pi*freq*t+30/180*pi); 
figure(1) ,subplot (3,l, 11, stem(t,xl) 
figure(l),subplot(3,1,2), stem(t,x2) 
figure(1) ,subplot(3,1,3), stem(t,xl.*x2) 
figure (2) , stem(t,xl. *x2) 
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