
continuous Time

-CreteTime -

z- transfrom-> Laplace transform

Fouvier Transform->
<--

z - Transforms
->-

z- Transform converts a discretetime signal, which
is a sequence

&

ofos numbers, into

(z-domain or E-plane) representation.

In Laplace Transformation
-> -domain's line

In Z-Transformation ->
in a domain.



· z-Transform is defined by -

for z

X(z) = p (coswejsins)

x(u] > X(z)

WithE-Transform, thes-plane is represented as a set of complex

signals.

For any given IT system,
some of those signals may

cause

of the system to,
while others may

cause the output to

The set of signals that cause thesystem'soutput
to lies

in the

X(z) is a power series
->mustspecify the ROC
values of E st.

power series. an(n-c)"=dota (1-0) +d2(x).
..



z -Transform of Impulse function. Stn]

18 x [n] =s[n]

X(z)

↓
For no -> S(n]

↓

For n> 0, S(n] = 0

↑
Roe



z.Transform of a unit step

x(n) =u(n]

X(z)

not converging
-

z

z

1

ROC



z -Transform of a Power series

n(us = arun], as a real

X(z)

ROG



= Transform ofAnti Causal Power Series

x(n]=aPufen, as freel

ROC



z Transform ofa finite duration sequences.

If x(n) =34,1, -7)

↑

X(z) =

ROC



If x(n3 =98, 3,2, 13
↑

X(z) =n[n]z-n
n=-8

ROCE



xn] = 4u[n] +19S[n]

ROC



⑱Properties

sequence is Finite Duration Infinite Duration

For some radii, Va u





transformProperties

· Linearity
-

x[n] = a.x. [n] + b.uc(r]

X(z) =

[x[n].z
-h

n=-0

ROC is intersection of

ROOX, and ROCX2



example
-

x, [n] =M(r] x2[n] =s[n]



⑬shitting

f(n) =x[n-m]

Y(z) = n(n -m)zM
n=-0

fet, 2 =n -m -> n =1tm

Y(z) = a(l)z
- (e+m)

1+m=- 0

=
[x[y.zV.zm
1 =
- a

zz
-m[[a u(e).zy

If so, remove
20 from 102

Y(z) = SIfiso, remove 12 =0 fromROe



Time Reversal
-

I [n] =x [- n]

Y(z) =

* a [en] zm

- m= -G

=<x[m][zy-m
m =- 0

If ROCX: a <IZl<U

The



volutionin Time

Let n (n] =x, (n] * *c(n]

=so n, [m] nene

x(z)
=so on,

[m] neuesa



Initial value Theorem
->

if i (n) -> causal sequence

then 220] =lim X (z)
2-a

Proof
⑤

for [n]
causal sequine.


