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Introduction
In-Lab Analysis

x = [1, zeros(1,99)];

y = filter([1], [1, 0.95], x);

stem(y);
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[B, A] = butter(10, 0.25);

The cutoff frequency is the second argument times half of the sampling frequency. In this case, sampling frequency is 8kHz. 0.25 * (8000/2) = 1000 Hz.
>> [H,W] = freqz(B,A,512);

plot(W*(4000/pi), abs(H));

xlabel('frequency');

ylabel('magnitude response');
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>> x = [1, zeros(1,49)];

y = filter(B, A, x);

stem(y);
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2a. This part uses a signal similar to the chirp signal before. In this part, we use the fft to calculate the Discrete Fourier Series, and plot the magnitude graph.
MatLab

>> t = [0:1/8000:8191/8000];

x = sin(2*pi*100*t + 2*pi*100*(t.*t));

>> sound(x)
f = fft(x);
> plot([0:8000/8192:8000-1/8192],abs(f))[image: image4.emf]0 1000 2000 3000 4000 5000 6000 7000 8000
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The horizontal axis is in Hertz. And the vertical axis is the magnitude

3a.

Plot the same magnitude again, but instead, we plot from -4000Hz to 4000Hz.

>> p = length(x);

f = fft(x);

upper = p/2;

magnitude(1:upper) = abs(f(upper+1:p));

magnitude(upper+1:p) = abs(f(1:upper));
>>  plot([-4000:8000/8192:4000-1/8192],abs(magnitude))
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Independent Analysis
1. 
Conclusion:

