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Z Transform: Definition

Given a discrete-time sequence
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X(z) is a complex valued function evaluated in a
complex plane



Whenever an infinite series converges, the z-
transform X(z) has a finite value in some region A
of the complex plane. This region is termed as the 
Region of  Convergence (ROC)
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For z=rejw & r=1 thus making |z|=1, this contour in 
the z-plane is a circle of unity radius and is termed 
as the unit circle
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Z-Transform can be applied to FIR Filter

Why Z-transform?
The Z-transform of a  finite discrete-time signal 
results in a polynomial
The mathematics of polynomials is a well 
developed concept. The analysis part is 
simplified in Z-domain
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Example 2
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Example 3
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Example 4
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Example 5: Infinite Unit Sequence
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Example 6: Finite Unit Sequence
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Example 7: Infinite Right handed sequence
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Example 7  continued...
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Example 7  continued...
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Example 8: Finite Right handed sequence
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Example 9: Left handed sequence
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Example 9  continued...



1

1

1

[ 1]         

       [ ]   

1 1
1

         

  

          

   ,

1   

  

 

 

 

 

,

n

n

ROC

ROC

z
a u n

z a
z

a z z
a

a u n
a

z a

z

z

In the infinite sum

a z or z a

Notice the inte

Region of conver

resting result

gence

z a

z a

Same Z transform f

-

-

-

- - - «
-

«

- -

- -

-
>

=

-

=

< <

<

     
 '

twoor different signals with
different ROC s



Example 9  continued...
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Example 10: Mixed Sequences
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Example 10  continued ...
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Example 11: Mixed Sequence
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Example 12: Two right handed signals
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Example 13
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