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PROBLEM:
A linear time-invariant system is described by the difference equation

y[n] = X[n] — BX[n — 1]

(&) When theinput to this systemis

0 n<0oO
x[n]=14 B" n=0,1223,405,6
0 n>=~6

Use convolution to compute the values of y[n], over therange 0 < n < 10. Give agenera formulain
terms of B, and also show that most of the output values are equal to zero.

(b) Usethe results from the previous part and plot both x[n] and y[n] for the case where 8 = =
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xlnl=>_ B'oln— kI

k=0

yln] = x[n] — px[n — 1]

(a) This problem is similar in computation to Problem 5.3.

Using another approach,

yin]

= x[n]— Bx[n—1]

6 6
= Zﬁ*am—kl—ﬁZﬁ"aln—l—kl

- Zﬁamfu ﬁZﬁk Lsln — k|

=l
= Snl+ (Z B*8ln — k| —Zﬁﬁ*"—lfsm—u) — B'8In—17]
k=1 k=1

= Sln]— p'8ln—17]

we can make a table that contains the values for x|z] and Bx|n — 1]and then subtract

the results to get y[n] = x[n] — Bx|n — 1]:

[ [n=0]n=1]n=2|n=3|n=4|n=5|n=6|n=7|n=8|n=9[n=10

x[n] I B B g g1 P A 0 0 0 0
Bxln] || 0 B B B B & £° £ 0 0 0
y[n| 1 0 0 0 0 0 0 —B’ 0 0 0

(b) We plot x[n] and y[n] for the case of g = 0.5, but notice that ﬁ7 is a very small number so it hardly shows

up on the plot of the output signal.
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INPUT SIGNAL

1 ®
£.05
or T 2000
0 2 4 3) 8 10
QUTPUT
11 @ ' '
g 05} y[7] = -0.0078
Ot . o QD ® qr [ ] QD ® QP @ 1!

0 2 4 6 8 10
Time Index (n)

Code to generate this plot:

n = [0:10];

beta = 0.5;

x = [ beta .7(0:6), zeros(1,4) ];

y = conv(x,[1,-betal);

y = y(1l:length(n));

subplot(4,2,1) ,stem(n,x,’filled’)
axis([-1 11 -0.1 1.1]1);
ylabel(’x[n]’);

title (’ INPUT SIGNAL’)

h2 = subplot(4,2,3),stem(n,y,’filled’)
axis([-1 11 -0.1 1.1]);

xlabel(’Time Index (n)’); ylabel(’y[n]’);
title (’OUTPUT’)

text(3,0.5,°y[7] = -0.0078°)

h2p = get(h2,’position’)

h2p(2) = h2p(2) - 0.025;
set(h2,’position’,h2p)
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