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PROBLEM:
A linear time-invariant filter is described by the difference equation (with feedback):

y[n] = 0.8y[n — 1] — 0.8x[n] + X[n — 1]

(a) Determine the system function H(z) for this system. Express H(z) as a ratio of polynomials in z*
and as a ratio of polynomials in z.

(b) Plot the poles and zeros of H (z) in the z-plane.
(c) From H(2), obtain an expression for H (el?), the frequency response of this system.
(d) Show that |H (ei®)|2 = 1 for all &.
e Gy BT 5003 P B (soLuTION)




(&) H(2)= —og + 2
I —o.gz!

BEcavse yWl—ogyl-= -0Bxn]+ x[n-11.
Y(2)-082'Y(2) = =08 X(2) + 2'X(2)

(\‘93 H(z)= ‘0'8(2"‘%?.2)

| 1~
2 - 0.8 / B \} /063
BERe B v g mies W
<L - o.8
E-Fa-«.n.
o
(C) H(ej&))': —0.8+ €
| - 0.ged¥

Sorr\j, Heie i wno eBSj 6\'M?h£i‘m‘\'i‘ms
for this ome, except as Shown iw Pc-.n} ()

O o (s, Y2,

| — 0.8 3% | —0.g @3®

= —0.8e3% - 0.8e9” 41,64

- . A - A = i
—-0.8e*"~ 0.8 +1.6¢

.64 — .6 cos s
1.6 — 1.6 Cos O

{l

= 1

McClellan, Schafer, and Y oder, Sgnal Processing First, ISBN 0-13-065562-7.
Prentice Hall, Upper Saddle River, NJ 07458. © 2003 Pearson Education, Inc.



