10.2. Using eq. (10.3),

X(z) = i (% -u[n-S]z“

10.9. Using partial-fraction expansion

2/9 7/9
x“]=l-r-7+1+h-|- Izl > 2.

Taking the inverse s-transform,

z[n] = gu{n] + g{_ﬂ‘“[‘"'-



D-ZG)X (2'7‘ 2 /
-2z 1-27")

e

<) torte as ra Elo &%W]W’,/”/b

- ) = Zz<
Xéz = T P I~ VR
B :,'/zz—'?(/_z") z = & ) (z-1)

b) Cse ,Daf't%f Sraclon f/’r{paﬂﬁo” ie GRS
X(2Z) as Sum 0_2? é‘””’f

X(2) = Z*
é '/2)(2- ))

. _A,{.B

—

/Z /.z)(Z—/) 2. =z
5 ”’Z
=4

Bp= 2z 7=/

= “X(Z} = 22( < L
£-1 ZI g

Z-/
I, ZZ .-____.'._
e = —nz
T bve e tols XTI I IelF 5w, %0
SRR ISR I -V A V)
N A A2 H’L D)
Jectoirg the scalry 4 Gne 44 +9LM X

i nwffe* X(z) as '2z L 2. ' 27

Scanned with CamScanner


Bruce


Bruce


Bruce


Bruce



10.34. (a) Taking the z-transform of both sides of the given difference equation and simplifyiog,

\l-"l'gﬂ H( )_ Y[:) o z‘l
el (T T

The poles of H(z) are at z = (1/2) £ (v5/2). H(z) has a zero at z = 0. The pole-zero
plot for H(z) is as shown in Figure $10.34. Since hln] is causal, the ROC for H(z) bas
1o be 2] > (1/2) + {(V5/2).

(b) The partial fraction expansion of H(z)is

VB 1/V5
H(z) = (i + l-(l-'-g&):“'

1 (1+v5)" 1 (1-v5)"
h.[nl-—?g( 3 ) u|nl+—\,—§(——2-—) u[n].
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Figure S10.34

(¢) Now assuming that the ROC is (V5/2) - (1/2) < |z] < (1/2) + (V/5/2), we get
M) = 7‘3 (‘ "'2"3) o= = 1)+ % (' ‘2‘@) ufn).

10.36. Taking the z-transform of both sides of the given difference equation and simphfying, we
Fet

Y(z2) i 1 - z-!
X(z) x“-lf+: I-—l}z_"-r.:"
The partial fraction expansion of H(z) is

H(z)=

3/8 3/8

H(:}E—l—*:"" +l-3l"'

Since H(z) corresponds to a stable system, the ROC has to be (1/3) < [2| < 3. Therefore,

hin] = "g (%) uln) - %{3]"0[-11 =1).



0.59. {(a) From Figure S10.59, we have

Wil = X@) - S Wae)  » Wige) = X(e)—)

1+ 82
— & =)
Waz) = =527 Wy(z) = -xt:};%.
Therefore, Y(z) « w, (2) + Wi(2) will be
Ve = X(e)— ;,-; = x{z}%_

Finally, i :
Y(z) 1-3z2
= X =i
Since H(z) corresponds to a rausal filter, the ROC will be |z| > |k|/3.

(b) For the system to be stable, the ROC of H(z) must include the unit ecircle
possible only if |k|/3 < 1. This implies that jk| bas to be less than 3.
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