
Solution of difference 

equations using one-sided ZT 



Properties of z-Transform 
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Rational z-Transform 

.polynomialr denominato  theof           

roots  thei.e.,, of   theare ,,,  and   

polynomialnumerator   theof           

roots  thei.e.,, of   theare ,,,  where

)())((

)())((

)(

)(
)(          

21

21

210

210

X(z)polesppp

X(z)zeroeszzz

pzpzpza

zzzzzzb

zD

zN
zX

N

M

N

M














For most practical signals, the z-transform can be expressed 

as a ratio of two polynomials 



Rational z-Transform 
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It is customary to normalize the denominator polynomial 

to make its leading coefficients one, i.e., 

Also, it x[n] is a causal signal, then X(z) will be a proper 

rational polynomial with 


