Fourier Series
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Example 1:
Assume that A=1, T=1ms and t1=0.5ms Determine Fourier series coefficients of in exponential and
cosine form.

Plot the discrete spectrum of x(t).
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X, = Asin(nﬂd)e‘j"”d, n=x=xl+2
nm

X, = AdMe‘j””d = Adsinc(nd)e ™, n=+1,+2...

ni

To= 1 %Enter as ms
To =1

To=To*1le-3; %»ms
t1=0.5 %Enter as ms

tl = 9.5000
tl=tl1*1le-3 %»ms

tl = 5.0000e-04

d=t1/Te
d = 0.5000
n=-7 :7;

Xn=A*d*sinc(n*d).*exp(-j*n*pi*d);
Xnabs=abs(Xn);
fprintf('%4d ',n );

-7 -6 -5 -4 -3 -2 -1
fprintf('%4.2f ',Xnabs );
0.18 ©0.00 0.25 ©0.00 0.42 0.00 1.27

theta=angle(Xn)*180/pi;
fprintf('%5.1f ',theta );

90.0 180.0 90.0 180.0 90.0 180.0

figure (1)
subplot(2,1,1)
stem(n,Xnabs)
xlabel('n")
ylabel(' X n|")
subplot(2,1,2)
stem(n,theta)
xlabel('n")
ylabel('\theta(n)")

2.00 1.27 0.00 0.42

90.0

0.0

-90.0

-180.0

0.00 0.25

-90.0

6 7
0.00 0.18
-180.0 -90.0

-180.0

-90.0



X |
1

-8 6 4 2 0 2 4 6 8
n
200 T T T T
7l T T T T —
= ~
< U i <L i i
100} |
_200 1 1 1 1
8 6 4 2 0 2 4 6 8

The Cosine form converting from the exponential form

COZXOI anz‘XnL n:1,2,3

% Find X0 first

n=0;
X@=A*d*sinc(n*d).*exp(-j*n*pi*d);
% Find Xn for n=1,2,3...

n=1:10;
Xn=A*d*sinc(n*d).*exp(-j*n*pi*d);
cn=2*abs(Xn);
theta=angle(Xn)*180/pi;

%include n=0

cn=[X0 cn];

fprintf('%4.2f ',cn );

2.00 2.55 ©0.00 0.85 0.00 0.51 ©0.00 0.36 0.00 ©.28 0.00

theta=[0 theta];
fprintf('%5.1f ',theta );

0.0 -90.0 -180.0 -90.0 -180.0 -90.0 -180.0 -90.0 -180.0 -90.0 -180.0

n=0:10;

figure (2)
subplot(2,1,1)
stem(n,cn)



xlabel('n")
ylabel('C n")
subplot(2,1,2)
stem(n,theta)
xlabel('n")
ylabel('\theta(n)")
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