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Properties os the z-Transform



z-Transform of Basic Signals



Pole-zero location



Example of first order system



Time Domain Behaviour:



System Function of LTI Systems



System Function derived from 
Difference Equation



System Function of FIR System

 Let 

 Then:

There is no pole except at zero.



Example



Inversion of z-Transform



Inverse z-Transform by Power Series 
Expansion
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Solution (a)



Solution (b)
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Inversion using partial-fraction 
expansion



Inversion using partial-fraction 
expansion
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Solution (Continued)



General Partial-Fraction Expansion 
Procedure (Single Poles)
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Multiple Order Poles (Example



General Partial Fraction Expansion 
Procedure 



Causality and Stability

 A system is causal if,

 ݄ ݊ ൌ ݊	ݎ݋݂	0 ൏ 0

 So, an LTI system is causal if and only if the ROC of H(z) is exterior of a cirle
radius ݎ ൏ ∞.

 An LTI System is BIBO stable if the unit circle lies in the region of convergence 
of H(z).



Causality and Stability (Example)



Causality and Stability (Example)



One-sided z-Transform



One-sided z-Transform (Examples)



One-sided z-Transform (Examples)



One-sided z-Transform (Properties)
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Properties (Time Advance)



Example (Time Advance)



Properties (Time Advance)



Final Value Theorem



Final Value Theorem (Example)


