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A signal may be represented in terms of a Fourier series.
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Consider a rectangular wave with an infinite number of cycles. The one-cycle segment

of the rectangular wave centered about t=0 is
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The coefficients for a rectangular wave are
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Thus, the Fourier transform for a rectangular wave is
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Let T=1 seconds. Equation (13) is plotted for several N values in Figure 1. It is plotted
for N=10000 in Figure 2.



Rectangular Wave - Fourier Series
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Figure 1.

Note: color plot.



Rectangular Wave - Fourier Series  N=100000
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Figure 2.



Rectangular Wave - Fourier Magnitude
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Figure 3.

The first twenty spectral lines are shown. Note that the even components have an
amplitude of zero.



APPENDIX A

Matlab Program

disp(" ");
disp(' rectangular.m ver 1.0 June 13, 2005');
di sp(' by TomIrvine');
disp(" ");
di sp(' This program cal cul ates the Fourier series of a
rectangul ar wave. ');
disp(" ");
%
clear all;
%
di sp(' Enter frequency (Hz) ');
fn=input(' ');
%
disp(' Enter Nlimt ");
LIMT=input (' ');
%
nunm~=4000;
T=1/f n;
dt =T/ num
t pi =2. *pi ;
%
for(i=1:(numtl))

t=(i-1)*dt;

f(i)=0.;

TT=tpi *t/T,;

for(me1:LIMT)

n=LI M T- m+1;
f(r)=f(i)+(2/n)*(1.-cos(n*pi))*sin(n*TT);

end
time(i)=t;
end
f=2.*f/pi;
%
for(n=1: 20)
spectral f(n)=n/T,
spectral a(n)=(2/(n*pi))*(1l.-cos(n*pi));
end
%
figure(l);
plot(tinme,f);
x|l abel (" Time(sec)"')



ylabel (" f(t)")
out 1=sprintf (' Rectangul ar Wave - Fourier Series N=%l
LLIMT);
title(outl);
grid on;
set(gca,' MnorGidLineStyle', ' none','GidLineStyle ,"':","'XS
cale','"lin" ,"YScale ,'lin");
%
disp(" ");
di sp(' Plot Fourier magnitude? ');
choi ce=i nput (' 1=yes 2=no ');
i f(choi ce==1)
figure(2);
bar (spectral f, spectral a, 0. 4);
title(' Rectangul ar Wave - Fourier Magnitude ');
x| abel (' Frequency (Hz)');
yl abel (" Anplitude ");
end



