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e 25 . obtam  the 2~ zrmwimm ni olmml
X. 3.
. x(n)=natu{n)
So'n-: ¥ R w a4y rsn- . s
Lot Mi“? “a (n) Fo XD = nxi(n)

 Acconding @ diftorentinting propeity.

R
nxin) =7 g7 X (2)

In this Case We Can Wiile,

Z{na"u(n)) =t——7, {d u(n)} *
Here the Z-transform of a™u (n)is given by,
Z N\ .
Z{(a"u(n)} =5_, ¥ ~ ROC:|Z|>|a}

Putting this value in Equation (2) we get,

{na"u(n)} = —dez \:Z%a]

~Z{na"u(n)} = —Za('iz [Z-(Z-a) 1]

| d
= -Z{Z-agz'[(2—a)"l]+(2—-a)’1 'E’iz}

o mZl Z A ) T ) (Z o) b

i - e
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o | —
’ ’r (7.2 .

a/.

*,,.,.-u

ZA{na"u(n)) ?(/ a)

s
} AT AT S sl
s e

ROC:|Z|>]a]

This is also standard 2-transform pair. | _ |
vy Lo bl Roc::lzf:»;a;
2o ha win) (ZM”) ‘

if‘(

Nm’ me “"; @quaﬂan wo can nbmin Z tranafonn of unit ramp MUG"“' i ( & ) 3/ Pty

R
|
; &= 1in Equation (3) wo got.
?
:

Z{nu(n))e—ts ROC:|Z[>fal
1.__._*_\_&%__ i, 2 ( z g 1 ) ; LA S L X S ,__..,.._.‘.....44_.._..‘...,..-..-m-—vv*-"“"‘*;“"""“""'"'"""‘ i

i Zs
EX.3.3.26 1 The Z transform of DT signal x (n ) is given by x (n) ~— 74 1OCIZ1>2 Do,

Z transform and ROC of the following signals using properties of Z transform

R M 2" (n) i nx(n) (i) x(=n) (iv) x(n=-4).

M 2"x(n)
According (o the scaling property,

Here A ’@ 7
o freo 20s00m iy ROC|Z|> 2
g 2,
2"x(n) ...,.——ZL- ROC'Z’>,
2
Y E
4,
Z{2"x(n)) =7—2L. ROC|Z[>
74 .

(i) nx(n)
According to the differentiation property,
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(iii)

(iv)

% 2‘(“1\(“)‘ - wl i

ave A‘w {»..:‘.,.,‘ %
dz 177 4 4]
P— 2

< Zinx(n)} = Z

—. Z
AEY B2
The ROC remains same as X ( 7).

x(-mn)

According to time reversal property,

. Z
X(-n) *—*X(Z“)

-1
Z{X(-—-n)} :"-Zﬁ-,,—-
(27 ') +4

Z-l

T 27144
Z{(x(-n)} = 1+€Zz

x(n-4)

According to time shifting property,

Z
x(n-k) —Z¥X(2)

+4

« e ZZ(- D224 4" T (22 4 4) )

' -7
rARY

-

ROC|Z"!|>2

X(n-4)) =

Since

7
-4 -
& [2%4] -

4 which is greater than zero, ROC is same as X (Z ) except Z = 0.

1 .

ROC|Z| > 2ie. 1>2|Z]ie]Z] >%
- 1

ROClL\)i

7-3

7%+ 4
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RS FRE W= 1)
‘-‘-‘}Q X b

o \coe (Convolution Property) :
VIR O T Sequences (Convolution Fr¢
&

Msinteny ; LR VR S Xe (¥ aid Ny Je3 Xy ( £
4 . : “ 4 - {’i‘
;.h\‘g:p \.,‘, B W \_\_?; “\‘\ gz, “‘7\ -."‘ (7)
33 \ "“:f:\.\ 1.3 & :3 i
> .

rvaf -

&
'
Z).
e Iersection of ROC nf‘{l (Z)and Xz (
A A ‘ ”r;: Q0 R0 \ i |? ﬂ(\\‘ of ¢

d x5 (n)can b

Yin) M) * X, (n) "(3'3']5'

oo .
> X(n) = D X1 (K)x;(n-k) » 2O A C KT
K=— o g
tihmr -:-i:_“;j“!":»;_.“-j“t- of x{ \.

oo

X(Zy = 7% Z xl(k)x‘z(n_k) g \ ..(33171
) K=_oo
~'~‘...:!“:;:'.:; e defing nof Z-

o

transform we have, e P b
T Fu 3 3 F g :
;/f_,._ e = Z X(n).z-n

N=-—-c i ---(3-3.18) {;
B Euatien ) tzke the bracket term yg 4 (n). Thus Equas: o :
. . uation : ;
q (3.3.18) becomes,
o oo
ZExdgpn o % Z
Ji Z |(k)x2(n kK)|+7z~n
h=—~eo| k=_ co
Vg
| S,
NEMTRNEING S SBesatiion i,
§ & t 4 — X-‘ Lt » -‘1
/-;‘./_!ﬁ-’/} - j..l f‘](k) Z' xz(n-_k)z-n
kK & o0 =y L
Neys 2 Oy vy o "‘);'T“{;’ { &

6P N gk /A

=Z (R-F) % Z\ '
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Putting this value in Equatiog ;4 o -
L] B P 2]!,)-) W g
L x {0 \5 % . ikl k1 g £ SN 2 7 T &%
doicr * 3 VF g '” % 3 X LS ’
: > SOCO & ats : ;
In lhf;, su,lt nd ummation: the s of simmation e i tavms of “o”. S v it e Al
the Su]nﬂ]ﬂUDn .\‘lgn. RRENAYY Y 1 I8N 65 %

K= oo Ei

o

In the second summation putn -k

= m. The limits will change as follows .
whenn = —oo = —oo k= m oM s - e
and whenn = +oc0= ook =y -
- G |
(o) o Eg
. , _ ) s K - Ak 20
Z{x(n)} = Z X (k) x Z z X:{m)/; %.,..k\:;} }
L = - OO m= - o ..2

Compare each bracket of R.H.S. with the definition of Z— transform

o Z{x(n)} = X,(Z)X,(Z)

x(n):. = X1(n)*x,(n)
Z{Xl(n)*xg(n)}

But heré

= X (Z) Xz(Z)

7
Xl(n)*xz(n) s Xl B )t X’)(Z)

'ROC is atleast the ‘intersection of X;(Z)and X, (Z).
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