EE 341 Fall 2005

EE 341 - Homework 10
Due November 2, 2005

For problems which require MATLAB, please include a MATLAB m-file which shows how you
made your plots. Problems from the text tell you to use the M-file dft. You can use the built-in
MATLAB function fft instead.

1. Problem 7.9 (b), (d), (f).

[\)

. Problem 7.10.
3. Problem 7.12.
4. Problem 7.22. Do signals (i), (ii), (iii), (vi).

5. Problem 7.30 (a) (b) (e).
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hwlO.m
% EE 341 Homework 10

% Problem 7.10

% (a)

figure (1)

clf

n=0:10;

x=ones (size (n)) ;
subplot (311)

stem(n, x)

grid

xlabel('n'")

ylabel ("x[n]")
title('Problem 7.10 (a)'")
Xk=fft (x,32);

k=0:31;

Wk = 2*pi*k/32;

subplot (312)

stem (Wk/pi, abs (Xk))
grid

ylabel ("[X k|")

subplot (313)

stem (Wk/pi,angle (Xk)*180/pi)
grid

ylabel ("\angle X k")
xlabel ('\Omega/\pi")
print -dpsc2 p7 10 a.ps

% (b)

figure (2)

clf

n=0:20;

x=zeros (size (n)) ;
x((n>=0) & (x <= 10)) = 1;
x((n>=11) & (x <= 20)) = -1;
subplot (311)

stem(n, x)

grid

xlabel ('n")

ylabel ("x[n]")
title('Problem 7.10 (b)")
Xk=fft (x,32);

k=0:31;

Wk = 2*pi*k/32;

subplot (312)

stem (Wk/pi, abs (Xk))

grid

ylabel (" [X k[ ")

subplot (313)

stem (Wk/pi,angle (Xk)*180/pi)
grid

ylabel ("\angle X k")
xlabel ('\Omega/\pi")
print -dpsc2 p7 10 b.ps
% (c)

figure (3)

clf

n=0:20;

X=n;

subplot (311)

stem(n, x)

grid
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hwlO.m Page 2

xlabel('n'")

ylabel ('x[n]")
title('Problem 7.10 (c)")
Xk=fft(x,32);

k=0:31;

Wk = 2%pi*k/32;

subplot (312)

stem (Wk/pi, abs (Xk))

grid

ylabel ("[X k|")

subplot (313)

stem (Wk/pi,angle (Xk)*180/pi)
grid

ylabel ("\angle X k")
xlabel ('\Omega/\pi")
print -dpsc2 p7 10 c.ps

% (d)

figure (4)

clf

n=0:20;

x=[0123456 789101098 7 6543211;
subplot (311)

stem (n, x)

grid

xlabel('n'")

ylabel ("x[n]")

title('Problem 7.10 (d)")

Xk=fft(x,32);

k=0:31;

Wk = 2*pi*k/32;

subplot (312)

stem (Wk/pi, abs (Xk))

grid

ylabel ("[X k[")

subplot (313)

stem (Wk/pi, angle (Xk)*180/pi)

grid

ylabel ("\angle X k')

xlabel ('\Omega/\pi")

print -dpsc2 p7 10 d.ps

5 (e)

figure (5)

clf

n=0:10;

x = cos(10*pi*n/11);
subplot (311)
stem(n, x)

grid

xlabel('n'")

ylabel ('x[n]")
title('Problem 7.10 (e)")
Xk=fft(x,32);
k=0:31;

Wk = 2*pi*k/32;
subplot (312)

stem (Wk/pi, abs (Xk))
grid

ylabel ("[X k|")
subplot (313)

stem (Wk/pi, angle (Xk)*180/pi)
grid

ylabel ("\angle X k")
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xlabel ('\Omega/\pi')
print -dpsc2 p7 10 e.ps

% ()

figure (6)

clf

n=0:10;

x = cos (9*pi*n/11);
subplot (311)

stem(n, x)

grid

xlabel ('n")

ylabel ("x[n]")
title('Problem 7.10 (£f)")
Xk=fft (x,32);

k=0:31;

Wk = 2*pi*k/32;

subplot (312)

stem (Wk/pi, abs (Xk))
grid

ylabel ("[X k|")

subplot (313)

stem (Wk/pi,angle (Xk)*180/pi)
grid

ylabel ("\angle X k')
xlabel ('\Omega/\pi")
print -dpsc2 p7 10 f.ps

% Problem 7.12
figure (7)

clf

N=32;

n=0:N-1;
x=rand (N, 1)-0.5;
subplot (211)
stem(n, x) ;

grid

subplot (212)

Xk=fft (x,32);

k = 0:31;

Wk = 2*pi*k/32;
subplot (312)

stem (Wk/pi, abs (Xk))
grid

ylabel (" [X k[ ")
xlabel ('\Omega/\pi")
print -dpsc2 p7 12.ps

% Problem 7.22
(1)

o\

figure (8)
clf
n = -20:20;

x = cos(pi*n/4);

y = zeros(size(n));
subplot (211)
stem(n, x)

grid
title('Problem 7.22 (i)")
ylabel ('x[n]")
subplot (212)
stem(n,vy)

grid

ylabel ('y[n]")
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print -dpsc2 p7 22 i.ps
S (ii)

figure (9)

clf

n = -20:20;

X = cos(3*pi*n/4);

y = cos (3*pi* (n-3)/4);
subplot (211)

stem(n, x)

grid

title('Problem 7.22 (ii)")
ylabel ("x[n]")

subplot (212)

stem(n,y)

grid

ylabel ('y[n]")

print -dpsc2 p7 22 ii.ps

Q

% (1ii)
figure (10)
clf

n = -20:20;

X sinc (n/2);

y = zeros (size (x));
subplot (211)
stem(n, x)

grid

title('Problem 7.22 (iii)")

ylabel ("x[n]")

subplot (212)

stem(n,vy)

grid

ylabel ('y[n]")

print -dpsc2 p7 22 iii.ps

[

S (1v)

figure (11)

clf

n = -=-20:20;

x = sinc(n/4);

y = zeros (size(x));

subplot (211)

stem(n, x)

grid

title('Problem 7.22 (iv)")
ylabel ("x[n]")

subplot (212)

stem(n,vy)

grid

ylabel ("y[n]")

print -dpsc2 p7 22 iv.ps
s (V)

figure (12)

clf

n = -20:20;

x = sinc(n/4) .*cos (pi*n/8);

y = zeros (size(x));
subplot (211)

stem(n, x)

grid

title('Problem 7.22 (v)")
ylabel ('x[n]")

Page 4



hwlO.m Page 5

subplot (212)

stem(n, y)

grid

ylabel ('y[n]")

print -dpsc2 p7 22 v.ps

o)

% (vi)

figure (13)

clf

n = -20:20;

x = sinc(n/2) .*cos (pi*n/8) ;

y = (5/4)*sinc (5% (n=-3)/4) = (1/2)*sinc((n=3)/2);

subplot (211)

stem(n, x)

grid

title('Problem 7.22 (vi)")
ylabel ("x[n]")

subplot (212)

stem(n,y)

grid

ylabel ("y[n]")

print -dpsc2 p7 22 vi.ps

% Problem 7.30

s (d)

figure (14)

clf

n = 0:30;

x = (n>=0) - (n>=3);

y = 0.1*%(0.9).*n.*(n>=0) + 0.1*(0.9) .%(n-1).*(n>=1) + 0.1*¥(0.9).%(n-2).*(n>=2) ;
subplot (311)

stem(n, x) ;

grid

title('Problem 7.30 (e)")
ylabel ("x[n]")

subplot (312)

stem(n,v);

grid

ylabel ('y[n]")

h = 0.1%(0.9).%n.* (n>=0) ;
X1 fft(x,31);

H1 fft (h,31);

Yl = X1.*H1;

vyl = 1fft (Y1) ;

subplot (313)

stem(n,yl);

grid
ylabel ("y[n] (fft)")
xlabel('n');

print -dpsc2 p7 30 e.ps



Problem 7.10 (a)
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Problem 7.10 (b)
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Problem 7.10 (c)
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Problem 7.10 (d)
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Problem 7.10 (e)
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Problem 7.10 (f)
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Problem 7.22 (i)
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Problem 7.22 (ii)
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Problem 7.22 (iii)
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Problem 7.22 (iv)
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Problem 7.22 (v)
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Problem 7.22 (vi)
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Problem 7.30 (e)
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