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Z Transform (ZT) 
	
  
Definition of Z Transform 
	
  

X(z) = x[n]z−n
n=−∞

∞

∑ 	
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Recall formula for geometric series 
	
  

an
n=0

N−1

∑ = 1− a
N−1

1− a
	
  

	
  

for any complex number a  and any finite 
integer N . 

What happen as N →∞? 

The sum remains finite provided that a <1, 
since aN−1 → 0 , as N →∞ 

Thus, we have 

an
n=0

∞

∑ = 1
1− a

 , if a <1 
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we have 
	
  

X(z) = x[n]z−n
n=−∞

∞

∑

= 2n z−n
n=0

∞

∑

= 2z−1( )
n=0

∞

∑
n

= 1
1− 2z−1

, 2z−1 <1

	
  

	
  
	
  

or z > 2 .	
  
	
  

	
  
	
  
	
  



ECE 438 Lecture  15 February 2016 
	
  

4 

	
  
	
  
	
  



ECE 438 Lecture  15 February 2016 
	
  

5 

	
  
	
  
	
  

	
  
	
  
	
  



ECE 438 Lecture  15 February 2016 
	
  

6 

	
  
	
  

  



ECE 438 Lecture  15 February 2016 
	
  

7 
 

 
	
  

	
  
	
  



ECE 438 Lecture  15 February 2016 
	
  

8 
Z Transform Properties and Pairs 
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Rearrange: 
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