C:\Users\Harman. ..\pulseandpulsetrainZz.m l Page 1
ReLaTions (P BErween FS. AND T

% Pulse plot and Pulse Train Equal amplitudes and pulse widths

% The Pulse train frequencies samples the pulse specturm

% Harman pages 389, 401-403; K&H pages 112 and 119-120

clear, clf

A=1, tau=1, T0=2;. %(Expect X=0 when n=1,2,... w*tau=n*2*pi)

w=[0-S*pi:.005:5%pi]; % Plot from w=0 to S*pi rad/sec

w=w+eps ) )

Wpulseft= (A*tau) *sin(w*tau/2)./(w*tau/2);

figure (1) ' ﬁ

wzero=zeros (size(w)); % Put in a zero line and plot f Hz.

plot (w,Wpulseft,w,wzero)

xlabel ('\omega radians/sec'),ylabel ('F(\omega)'},grid

title ('Fourier Transform of pulse A=1, \tau=l1')

% Divide the Fourier Transform of the pulse by TO

Wpulse= (1/T0)* (A*tau) *sin(w*tau/2)./ (w*tau/2); %

wzero=zeros (size(w)); % Put in a zero line and plot f Hz.

% Add the pulse train spectrum T=2

$ Form n*w0 for the pulse train w0=2*pi/TO=pi

nw0=pi*[-5:1:5];

nw0=nw0+eps :

Ftrain= (A*tau/TO0)*sin(nwO*tau/2)./(nwl0*tau/2); %A/ (n*pi*T0)

fiqure (2)

plot (w,Wpulse,w,wzexro), hold

stem (nw0,Ftrain), xlabel ('\omega radians/sec')

ylabel ('Pulse and pulse train') . . - .

title ('The pulse train spectrum samples the pulse spectrun/TO0"')

gtext {' A=1, tau =1, TO0=2 for the pulse train'),gtext('\pi'),grid

hold off o

RELATIONSHIP  Comparing the coeflicients of thefbur-ietﬁeries'of Example-8.7 for o:_;’;

TO' FOURIER . riodic pulse train of rectangular pulses and the Fourier transform O = A !
_SERIES - hmple&llforasiﬁgle-ptﬂseshowsthsattheseﬁcscoeﬁdentsm : !
1 [P . Ar sin(nwpr/2) : s
cnm [ gt ap = G EAOTE) N, T
. TJ_vp2 'T uwot[2 1/2/’2, /7_
and the transform is ;

sin(wr/2) ]

n ) fla )
< A=) = et ar= A=

By comparing the two results, it is clear that dangnaung the trans-
form F(iw) = FIf (1)), 5
F(rnuwo) _ At sin(nwot/2)
T ~— T swr/2

Thus, we conclude that the Fourier series coefficients are obtained by
sampling the Fourier transform at the points nwo and dividing by- the
period T. However, the Fourier series itself is a continuous function of
time, bus the Fouricc transform is & function of « in the frequency domain.
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