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PROBLEM:
Consider the following linear time-invariant system:

x[n] LTI System yIn]
—_— | —

H(2)

The system function of the linear time-invariant filter is given by the formula
Hz) =1 —zY1—el™/27Y 1 — e 17/2-1y1 —0.9el /37 (1 — 0.9e—17/37Y
(a) Write the difference equation that gives the relation between the input x[n] and the output y[n].
(b) Plot the poles and zeros of H(z) in the complex z-plane.
(c) Ifthe input is of the form x[n] = AelPel ‘?)”, for what values of —7 < @ < 7 will y[n] = 0?

McClellan, Schafer and Yoder, Sgnal Processing First, ISBN 0-13-065562-7. [ ]
Prentice Hall, Upper Saddle River, NJ 07458. (© 2003 Pearson Education, Inc. ‘ SO L UT I O N




T s

- \We_- A % -1
(&) H@) = 0-g)1-"2")(1-e%% )(: 09e"%")
\—'—“—‘-____“‘—‘r"“-.__--"‘"

o ({-09&7% -')

i Ay
cosEE +E I~1.8c0sL 2"+ Ea)
= [‘I'Z.,z |

=7 v fosne?
H(z) - (1 —EN(1+E) (1-.98"F 81 77).
-3t 72-27)
H(z) = 1—1.92" 42712 = 2712 #1721 £F = S12°

YInl= xIn] =19 [n-r] +2 7 x[n-2] -2.71 xin-3] +1.7/xIn-4]

—0.81 X[n-s5]
Lb\ 2evos Canm be found frow Hee fadored
Form jﬁ/z.
s ¢-)=C€
%")J)Jyoqe 20 A
an'e,‘)v.s & PoLkES 4 © ~\
OAL- Vg
He ZEROS { o .
PoLes @ 2=0 \ J
Scf +hew \x\ g -
Pl

(&) Thae zeros on He oo
CIRCLE  waean  }hat H(ef'”)ao -Po—r Scowae_
spectic {:recbs (amd  thos He svtput for
Xz @3 il be zer).
_/lsa.'.»e. 'FTEJBS O Lsto Ve, -4

Wl»\\(j\w H)uz amj\eg 0,6 '1’&-& ZeADS
ow the UMIT CIRCLE.

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



