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a.
1 z 1
(5] TR SN LD (4.58)
1" z 1
(5) u[n]*—-nz_% |z|>i (4.59)

We see that the ROCs in Egs. (4.58) and (4.59) overlap, and thus,

X(2) z z 2z(z=35) 2] 1 (46

)= -+ = I|> = 4. 0]
z-1 z-1 (s—3)(z—73) 2

From Eq. (4.60) we see that X(z) has two zeros at z =0 and z = and two poles at

z=1 and z =1 and that the ROC is |z| > 1, as sketched in Fig. 4-5(a).

b.
14" z 1

(5] u[n]Hm |z|>5 (4.61)

" z 1
(5] u[—n—l]H—z_% |Z|<E (4.62)

We see that the ROCs in Egs. (4.6]) and (4.62) overlap, and thus

z z 1 z 1 1

X{ler—_%_f%s_g—(z-h%)(z"—%] §<fzi<5 (4.63)

From Egq. (4.63) we see that X(z) has one zero at z =0 and two poles at z= 3 and 2 = §
and that the ROC is 1 <|z| < {, as sketched in Fig. 4-5(b).
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[%}ﬂu[n]c—- zf, Iz]>% (4.64)

1\" z 1

(3-) H[—H-I]H—}-—-T |Z|<§ (4.65)
We see that the ROCs in Egs. (4.64) and (4.65) do not overlap and that there is no
common ROC, and thus x[n] will not have X(z).

k)

3.

(a) Since the ROC is |z]| < %, x[n] is a left-sided sequence. Thus, we must divide to obtain a
series in power of z. Carrying out the long division, we obtain
z+322+ 720+ 1524+ -+

1-3z+ Zzzlz
z=3z2+27°
3z2-22°
3z2-9z2° +6z*

7z3— 6z
723 — 21z% + 1423
15z% +--
Thus,
X(z)= 4152 +727 + 327+

and so by definition (4.3) we obtain
x[n]=1{...,15,7,3,1,0}

(b) Since the ROC is |z| > 1, x[n] is a right-sided sequence. Thus, we must divide so as to
obtain a series in power of z7! as follows:
1.-1 3 =2 Te=3 s
32 "tz "+gz T+

2z1 -3z + l| F4

3 1
z2—35—32

3 l,-1

77122

3 9. - i_—

-3z ' +gz?
7 _ - -
3< ‘—%Z 2

Thus,

X(z)=327"' 43278+ 3277+ -

and so by definition (4.3) we obtain

x[n]={0,3,3.5,.-.}



Using partial-fraction expansion, we have
X(z) 1 ¢ A, A,

= = + + 4.83
z (z-1)(z-2) z-1 2-2 (z-2)° (4.8)
h : 1 A ! 1
W = = = =
ere Cy {2_2)1 - 2 2—11ie2
Substituting these values into Eq. (4.83), we have
1 1 A, 1
= + +
(z=1)0(z-2)" z-1 z-2 (z-2)
Setting z = 0 in the above expression, we have
1 AT 1
—_—— =] — 4+ - = —
4 > Ta TN
Thus,
¥ z z z )
= - + >
(2)=775 z2-2 (z-2)° ol
Since the ROC is [z| > 2, x[n] is a right-sided sequence, we get
x[n]=(1-2"+n2"""Yu[n]
. .
(a) x[n]=u[n]HX(z)=;—_'T |z]>1
1y 2z 1
yln]l=2 —)u[n]e—r)’(z)=——,- Izl > =
3 Z— 3 3
Hence, the system function H(z) is
Y(z) 2(z-1)
H(z)= = > =
(2) X(z) z— 1 Izl 3

Using partial-fraction expansion, we have
H(z) 2(z-1) ¢ c,

z _z(ZH_%):z z—_'T

2(z-1)
where O =— =0 c,

Thus,

z
H(Z)=6-‘4-z—_—|_ ]Z|>§
i

Taking the inverse z-transform of H(z), we obtain

h{n]=68[n] - 4(4) u[n]



(b) x[n] = {%) unl—X(z)= P lz] > 3
Then, V(z) = X(2)H(z) = — 2~ 1) 21>
(z=2)(z-3) 2
Again by partial-fraction expansion we have
Y(z) 2(z—-1) c, C;
: (-D(-1) -1 -1
where ¢, = Z{z——ll) = =6 €;= ‘Z'Ei'__ll_) =8
Z=3 |iciy2 277 li=1s3
Thus,
Y(z)=—-6 zl+8 ZI Izl:n-l
z—3 z-3 2

Taking the inverse z-transform of Y(z), we obtain

yln]=[-6(%)" +8(%)"[uln]

aln) =xln] + Saln 1]

k
y[n]=q[n] + gq[n -1]

Taking the z-transform of the above equations, we obtain
k -1
Q(z)=X(z)+Ez Q(z)

k
Y(2)=0(2) + 327'0(2)
Rearranging, we have

1- ;z")Q(ZFX(Z)

1+ gz-‘]Q(z>=v(z)

from which we obtain

Y(z) L1+(k/3)z' z+k/3 k
X(z) 1-(k/2)z ' z-k/2 IZD‘E
Which shows that the system has one zero at z = -k/3 and one pole at z = k/2 and
that the ROC is |z|>|k/2]|. The system will be BIBO stable if the ROC contains

the unity circle, |z| = 1. Hence the system is stable only if |k|<2.

H(z) =
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