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Homework 5 Solution

clc
clear
close all

Problem 5.2a)

w = [0:.001:2%pi]; %we could let w run from -pi to pi, bub this makes plotting easier
N =25

w0 = 2*%pi/5
X _DTFT = (l-exp(J*N* (w0 - w)))./(l-exp(3* (w0 - w)));

k = [1:1:N];
X DFT = (l-exp(J*N* (w0 - 2%pi*k/N)))./(l-exp(j* (w0 - 2*%pi*k/N)));

ck to see 1f wON/{2%pi}) iz an integer - then X[wO*N/(2*pi)]
b Lo N
if wO*N/ (2*pi) == round(wO*N/ (2*pi))
X_DFT(wO*N/ (2*pi)) = N;
end

plot(w,abs (X DTFT))

axis tight

hold on
stem(k*2*pi/N, abs (X DFT))

25

w0

1.2566
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Problem 5.2b)

clear

W
N

[0:.001:2%*pi];
25

wQ = 9*pi/40
X DTFT = (l-exp(J*N*(w0 - w)))./(l-exp(j* (w0 - w)));

k = [1:1:N];
X _DFT = (l-exp(J*N* (w0 - 2*pi*k/N)))./(l-exp(j* (w0 - 2%pi¥*k/N)));

Check to see 1f wO*N/{(2*%pl) 18 an integer - then w0 N/ {(2%pi)] should be
tset to N
if wO*N/ (2*pi) == round(wO*N/(2*pi))
X DFT(wO*N/(2*pi)) = N;
end
figure
plot (w,abs (X_DTFET))
hold on

axis tight
stem(k*2*pi/N, abs (X DFT))

25

w0

0.7069
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Home 5 Problem 4

clear
close all
clc

Problem 4a)

N = length(y);
T = 1/Fs;
duration = T*N Sduraiton of

duration =

23.7772

Probiem 4b)

Y
k

£t (y);
[0:1:N-17;

2 axis using egquation from 5.3 -
Omega = 2*pi*k/(N*T);
f = Omega/ (2*pi):

Y _dB = 20*1ogl0 (abs (Y)/max (abs(Y)));

S¥We only need to pleot first half of spectrum {Real signal, so even TFT)
plot(f(l:length(f)/2)/1e3,Y dB(l:length(f)/2))
axis tight

xlabel ('Fre

1of3 10/5/2009 11:25 AM




hw5p4 file:///C:/Users/Matt/Documents/Courses/ECE43 1/hwS/html/hw5p4.html

Audia Spectrum (dB)
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Problem 4b)

k_cutoff = round(500*N*T)

Y bass = [Y(1l:k_cutoff) Y(k_cutoff+1:length(Y)—k_cutoff—l)/3 Y (length(Y)-k cutoff:length(Y))];
Y _bass_dB = 20*1loglO(abs (Y _bass)/max(abs (Y bass)));

y _bass = ifft(Y _bass);

¥sound{rsal{y_bass}),Fs)

figure

plot (£(1l:length(f)/2)/1e3,Y dB(l:length(£f)/2), 'yellow')

hold on

plot (f(l:length(f)/2)/1e3,Y bass_dB(l:length(f)/2), 'black’)
axis tight

ylabel ('Rudio Spectrum (dB)"')
xlabel ('Frequency (kHz)')
k cutoff =

11889
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