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Assignment 01

STEADY STATE, TRANSIENT AND
FREQUENCY RESPONSE OF DISCRETE
TIME SYSTEMS
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zplane

24277147272

Example-1: H(z) = Y=

b=[221]:
a=[1 -0.8]:
zplane(b.a);

impz

Example 2: H(z) = (system with a pole 1n z=0.9)

b=1:

a=[1 -0.9]:
[h.t]=1mpz(b.a):
stem(t.h);

1-09z~1
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freqz

1
Example 3: H(z) = TooT
hin]= (0.9)" u[n]

b=1:

a=[1-0.9]:

[H,w]=tfreqz(b,a):

subplot(211)

plot(w/p1, 20*logl0(abs(H))): % amplitude plot in decibel

1.e. a system with exponentially decaying impulse response

filter

1 .
Example 6: H(z) = oo (corresponding to hin]= (0.9)* u[n])
x=[1 zeros(1,100)]; % represents a delta pulse
b=1;
a=[1 -0.9]:

y=tilter(b,a,x):

stem(y); % we get the impulse response
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Unit Sample and Unit Step Sequences

Unit Step Sequence

Unit Sample Sequence
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Part (d) prove: (delta[n] = u[n] — u[n-1])
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Discrete-Time System

Input 0.3+0.67"+0327 Output
X[n] 1+0.9z y[n]

check the answer with impz

0.6 ¢

figure, impz(b,a);

Amplitude

title('check the answer with impz');

06 . . . . . . . . .
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n (samples)
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Determine the impulse response od
unknown system

Input System Output
X[n] hin] y[n]=x[n]*h[n]

Unit sample System Impulse response
(Unit impulse) h[n] h[n]

se response

Is the same as the previous one?
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Steady state & transient resposes

—
vn]= v, [nl+ v ln] -

Steady State Response

Transient Response

When X[n]=3u[n]

(a) output signal

(c) steady state response
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Complex exponential

mi| 1 Ottawa




Université d'Ottawa | University of Ottawa

Linearity Test

Testing for Linearty:

X, [7]
— System
5[] System

System —]-f-p[n]

system is linear only if:

wln] =v[n]
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Complete all the assignment .

Thanks
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