1-03-j Tutorial

Question 1

4.15. Find the inverse z-transform of

X(:)=:-(1—i2: ')(1—: Yi+2z7")  0<|z]< (4.79)

Question 2

4.17. Find the inverse z-transform of the following X(z):

|
(a)X(:)=Iog( __u_l).|z|>|a|
|
X0 =g el <l

Question 3

4.18. Using the power series expansion technique, find the inverse z-
transform of the following X(z2):

a) X(z) = —— 7<=
@ 2z =34 | 2
- — ol - :“,.w
(b) Xz 272 =3z +1 ‘"l ]
Question 4

4.20. Find the inverse z-transform of

X(2) |:|:n-2

2z -1)z -2)



Solution

Qi
X(:):zz(l—%: l)(l—: hya+2z l) 0<|;|<oc (4.79)
Multiplying out the factors of Eq. (4.79), we can express X(z) as
cgse it kies B poealy
X(2)=1z +5.. ';2-'*'..
Then, by definition (4.3),
X(z) = x[—2]z2 + x[— 1]z + x[0] + [ 1]z"!
and we get
X[n]=1...,0,1 l -E,l 0 }
& 2
t
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(a)

(a) The power series expansion for log(1 —r) is given by

log(l—r)=-— E%{r" |r|<:i] (4.80)

=)

Now

) |z|>]a]

l—az

J{i:J=lﬂg[ I — ]=—lr.rg{1—a:

Since the ROC is |z| > |a], that is, |az™}| <1, by Eq. (4.80), X(z) has the
power series expansion

from which we can indentify x[n] as



0 n=10

or

| M

x[nl=—a u|n—=1] (4.81)
n
(b)
(b)
X(:)=log(l '_l ]=—log(l—u '2) |:|<|u|
-dad I

Since the ROC is |z| < |a|, that is, |a'z| < 1, by Eq. (4.80), X(z) has
the power series expansion

x ks x
1

1 . | | -0 N —n
X(z2)= )Y —(a '2)' = (g g} "= -—a'z
: /:ZI n * n:z—l n ‘ ) 2 "‘
from which we can identify x[n] as

0 n=0
x[n]= .
—(1/n)a n=-|

or

1
x[nl===a"ul-n-1] (4.82)
n

(a)
(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+32+72+154 +---
1 -3z +22%z

1z’ - 62°
728 - 212% +147°
152"

Thus,
X@)= - +152+72+32+2
and so by definition (4.3) we obtain

x[n]={... 157,310}
1

(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 z™! as follows:

l,| 3_,'_- -3 L
52 +4‘, +3., +
272 -3z+1|z
_3_1 4
-y 2 2&
3_1 4
2 27
E_Ez"_g.gz‘z
W 4
."',,—] _3'_—2
44.- 4-.

Thus,
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and so by definition (4.3) we obtain

1 3 7
=40, =, =, —,..
x[n] { 2’1’8 }
Q4
X(@2)= : < |:|>2
2z—-1)z—2)

Using partial-fraction expansion, we have

X(:) = l = ('l 1. )"I + }L-_. ; (4.83)
z-z—-2) z-1 z-2 (z-2)°
where
1
ll_‘l= -~ =l l1=L =I
=325\ B |

=] =2

Substituting these values into Eq. (4.83), we have

L . U, 3 1
(z=D{z=2) z-1 z-2 (z-2)

Setting z = 0 in the above expression, we have

—l:—l—ﬁ-{--—p}hlz—l
4 2
Thus,
b 01 ) L ML, S, S z|>2
) z—=1 z-2 (z-2) ||

Since the ROC is |z] > 2, x[n] is a right-sided sequence, and from
Table 4-1 we get

x[n] = (1 = 2" + n2Y)u[n]



