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Homework
• Problems 6.2-4
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Homework

• Using Matlab and its FFT function calculate 
and plot the time signal and spectrum for 
the following single.
– A single sine wave of frequency 200 Hz
– A single square wave of frequency 200 Hz
– Two simultaneous sine wave of frequency 200 

and 200/3 Hz
– Two sequential sine wave of frequency 200 and 

200/3 Hz
– Compare the spectrum of the latter two cases.
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Homework Answers
• Problems 6.2
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• Problems 6.2
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Homework Answers
• Problems 6.3a
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Homework Answers
• Problems 6.3b
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Homework Answers
• Problems 6.3c T=0.2,b=1, N=8, bT=.2
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Homework Answers
• Problems 6.4 See 6.3 T=. 01,b=10, N=20, bT=1
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• Problems 6.6a
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Matlab Code Single Sine Wave
fc=200;
to=1/fc;
fs=20*fc;
ts=1/fs;
cycles=100;
time=(0:ts:cycles*to);
N=length(time);
fo=fs/N;
x=cos(2*pi*fc*time);
subplot(2,1,1);
plot(time,x);
title('Time Plot');
xlabel('Seconds');
axis([0 cycles*to/5 1.1*min(x) 1.1*max(x)]);
f=fft(x)/N;
freqs=(0:fo:fs-fo);
subplot(2,1,2);
plot(freqs,abs(f));
title('Spectrum Plot');
xlabel('Hz');
axis([0 fs/2 1.1*min(abs(f)) 1.1*max(abs(f))]);
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Matlab Code Single Square Wave
fc=200;
to=1/fc;
fs=20*fc;
ts=1/fs;
cycles=100;
time=(0:ts:cycles*to);
N=length(time);
fo=fs/N;
x=square(2*pi*fc*time);
subplot(2,1,1);
plot(time,x);
title('Time Plot');
xlabel('Seconds');
axis([0 cycles*to/5 1.1*min(x) 1.1*max(x)]);
f=fft(x)/N;
freqs=(0:fo:fs-fo);
subplot(2,1,2);
plot(freqs,abs(f));
title('Spectrum Plot');
xlabel('Hz');
axis([0 fs/2 1.1*min(abs(f)) 1.1*max(abs(f))]);
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Matlab Code Simultaneous Sine Wave
fc=200;
to=1/fc;
fs=20*fc;
ts=1/fs;
cycles=100;
time=(0:ts:cycles*to);
N=length(time);
fo=fs/N;
x=cos(2*pi*fc*time)+cos(2*pi*fc/3*time);
subplot(2,1,1);
plot(time,x);
title('Time Plot');
xlabel('Seconds');
axis([0 cycles*to/5 1.1*min(x) 1.1*max(x)]);
f=fft(x)/N;
freqs=(0:fo:fs-fo);
subplot(2,1,2);
plot(freqs,abs(f));
title('Spectrum Plot');
xlabel('Hz');
axis([0 fs/2 1.1*min(abs(f)) 1.1*max(abs(f))]);
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Matlab Code Sequential Sine Wave
fc=200;
to=1/fc;
fs=20*fc;
ts=1/fs;
cycles=100;
time=(0:ts:cycles*to);
N=length(time);
fo=fs/N;
for i=1:N

if i<N/2
x(i)=cos(2*pi*fc*time(i));

else
x(i)=cos(2*pi*fc/3*time(i));

end
end
subplot(2,1,1);
plot(time,x);
title('Time Plot');
xlabel('Seconds');
axis([0 cycles*to 1.1*min(x) 1.1*max(x)]);
f=fft(x)/N;
freqs=(0:fo:fs-fo);
subplot(2,1,2);
plot(freqs,abs(f));
title('Spectrum Plot');
xlabel('Hz');
axis([0 fs/2 1.1*min(abs(f)) 1.1*max(abs(f))]);
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Comparison

• Same basic spectrum and so you can’t 
distinguish between the two.  The amplitude 
of the sequential is half the size of the 
simultaneous because the time of 
occurrence of the each of the two signals is 
half in the sequential case compared to the 
simultaneous case 


