EE 341 Fall 2005

EE 341 - Homework 14
Due December 7, 2005

For problems which require MATLAB, please include a MATLAB m-file which shows how you
made your plots.

1. Problem 11.17.
2. Problem 11.19.
3. Problem 11.22.
4. Problem 11.27.
5. Problem 11.29.
6. Problem 11.31.

7. Problem 11.43. Do not use the Jury test. Use MATLAB or your calcuator to find the pole
and zero locations.

8. Problem 11.47. For (a), find the steady-state response only. To do this, you do not need to
take an inverse z-transform. Also, plot the pole-zero diagram.

9. Problem 11.48. For (a), find the steady-state response only. To do this, you do not need to
take an inverse z-transform. Also, plot the pole-zero diagram.
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hwld.m Page 1
% EE 341 HW 13

% Problem 11.17
% Enter H(z)

figure (1)

clf

a=[10.7];

b=[1 01;

% Set up initial conditions, as on Page 584
al = 0.7;

yml = 1;

zi = [-al*yml];

% Input is step -- all ones

n = 0:20;

x = ones (l,length(n));

y = filter(b,a,x,zi);

stem(n,v);

hold on

ya = (=49/170)*(=0.7).%n + 10/17;

stem(n,vya, 'r")

legend ('numerical', "analytical');
grid

xlabel('n'");

ylabel ('y[n]");

title('Problem 11.17");

print -dpsc2 pll 17.ps

% Problem 11.19
figure (2)

clf

clear

% (a)

subplot (311)

a=[120171;

b= 1[02 -11;

n = 0:20;

h = dimpulse (b, a,n);

stem(n, h)

grid

hold on

ha = - (n==0) +sqgrt(5) *cos (pi*n/2+angle (0.5-73)) ;
stem(n,ha, 'r");

ylabel ('"h[n]")

title('Problem 11.19 (a) (b) (c)")

s (b)

subplot (312)

g = dstep(b,a,n);

stem(n,qg);

grid

hold on

ga = 0.5+(sqrt(10)/2)*cos (pi*n/2+angle (-1-3*3));
stem(n,ga, 'r'");

ylabel ('g[n]")

o)

% (c)

subplot (313)

al = 0;

a2 = 1;

yml = 3;

ym2 = 2;

zi = [-al*yml-a2*ym2 -al2*yml];
X = 2.%n;

y = filter(b,a,x,zi);
stem(n,y)

grid



hwld.m

hold on

yva = 0.6*2.%n +2*abs(-1.3+j*1.1)*cos (pi*n/2+angle (-1.3+3*1.1));

stem(n,vya, 'r")

ylabel ('y[n');
xlabel('n'");

print -dpsc2 pll 19 abc.ps
% (d)

figure (3)

clf

subplot (311)

y = sin(pi*n);

stem(n,vy)

axis ([0 20 =1 17)
grid

hold on

X = zeros(size(n))

yn = filter(b,a,x);
stem(n,yn, 'r")

ylabel ("y[n]")

title('Problem 11.19 (d) (e)"'")
% (e)

subplot (312)

y = (n==1);

stem(n,vy)

grid

hold on

X = =2%(n==0) - (n==1) + (5/2)*(1/2).

yn = filter(b,a,x);
stem(n,yn, 'r")

ylabel ('y[n]")

xlabel ("x")

print -dpsc2 pll 19 de.ps

% Probelm 11.22

figure (4)

clf

b=[-0.4 -0.5];

a=conv ([l -0.5],[1 -0.81);
n = 0:20;

g = dstep(b,a,n);
stem(n,qg);

hold on

ga = (=14/3)*(0.5) .*n+(41/3)*(0.8) .*n

stem(n,ga, 'r")

grid

xlabel('n'")

ylabel ("g[n]")
title('Problem 11.22")
print -dpsc2 pll 22.ps

% Probelm 11.31

figure (5)

clf

n = 0:20;

% (1)

subplot (311)

b [1 =-0.75 0];
a=[1-1.52.2571;

gi = dstep(b,a,n);
stem(n,gi)

grid

ylabel ('g i[n]");
title ('Problem 11.31")

Q

S (1i1)

A

-9;

Page 2
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subplot (312)

b= 1[1-0.50];
a=[1-117];

gii = dstep(b,a,n);
stem(n,gii)

grid
ylabel ('g {ii}[n]");
S (iii)

subplot (313)

b= [1-0.250];
a=[1-0.50.25]1;
giii = dstep(b,a,n);
stem(n,giii)

grid
ylabel ('g {iii}[n]");
print -dpsc2 pll 31.ps

% Problem 11.47
figure (6) ;

clf

b= [01 3];
a=[10.30.021;
n = 0:20;

X = cos(pi*n);

y = filter(b,a,x);

stem(n,y);

hold on

yss = 2.7778%cos (pi*n);
stem(n,yss, 'r'");

grid

title('Problem 11.47")
xlabel ('n'")

ylabel ('y[n], vy {ss}[n]")
print -dpsc2 pll 47.ps

% Problem 11.48

figure (7);

clf

b=1[0001020];

a conv ([l O 0.25],conv ([l -0.5],[1 =0.51));
n 0:20;

x = 12*cos (pi*n/2);

y = filter(b,a,x);

stem(n,v);

hold on

Hpiover2 = j/((3*j+0.25)*(3-0.5)"2);

yss = abs (Hpiover2)*12*cos (pi*n/2 + angle (Hpiover2));
stem(n,yss, 'r'");

grid

title('Problem 11.48")

xlabel('n'")

ylabel ('y[n], v _{ss}[nl")

print -dpsc2 pll 48.ps

Page 3
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Problem 11.19 (a) (b) (c)
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y[n]

y[n]

Problem 11.19 (d) (e)
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Problem 11.22
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Problem 11.31
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Problem 11.47
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Problem 11.48

100_

y[nl, y[n]
=
A%

-10

-15

o0

18

20



