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Introduc*on  
  
  

With the inverse Z-transform we can compute the 
discrete-6me signal x(n) when we know its Z-transform,  

X(z).  To denote this opera6on, we write:  
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Inverse Ζ-transform  
 A prac6cal approach to compute the inverse Z-transform is 
to sum a few par6al frac6ons and then use the table with 
the already computed Z-transforms of common 
sequences.  
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The func*on residuez  
   

With residuez func/on we can find the appropriate 
coefficients to write the transfer func/on as a sum of 
par/al frac/ons.     

ü The residuez func/on takes two arguments, the 
coefficients of the numerator (b) and 
denominator (a) in descending order of Z.   

ü It returns three coefficient matrices (r, p, k).  
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The func*on residuez  
  

RESIDUEZ Z-transform par3al-frac3on expansion.   

[R,P,K] = RESIDUEZ(B,A) finds the residues, poles and direct terms of 
the par3al-frac3on expansion of B(z)/A(z),   
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Example 1  
  

 Find the inverse Z-transform of the following transfer 
func7on:   
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Example 1  
  
  

If we now replace the calculated r, p, k in the equa3on:  

     

the transfer func3on can be wriOen:   
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Example 1  

 
    

Using the table of known Z-transforms we see that:   

  

Therefore, the inverse Z-transform of G(z) is:   
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Example 2  
  

Find the inverse Z-transform of the following transfer func7on:   

  

 

Solu&on 
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Example 2  
  

By using r, p and k we calculated the sum of par7al frac7ons is:   

     

By using the table of known Z-transforms we have:   

     

Note: Suppose k=[2, 4, 1], then   

H(z) = ··· + 2 + 4z-1 + z-2   

Η(n) = ··· + 2δ(n) + 2δ(n-1) + δ(n-2)   
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Example 3  
  

Find the inverse Z-transform of the following transfer func7on:   
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Example 3   
If we have more than one iden3cal pole in p (as in our exercise where 
we have 2 3mes the value -0.333) then these terms should be 
wriOen as shown below.    

  

  
   where P(j) = ... = P(j+m-1) is a pole of plurality m.   

  

Therefore :  
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Example 3  

 
 

- 
  : 

    

  

  

     



Digital Signal Processing Laboratory  
Department of Electrical & Computer Engineering  

  
 
  

 

  

  

  

  

  

  

  

  

  



Digital Signal Processing Laboratory  
Department of Electrical & Computer Engineering  

  

Example 4  
  

Find the inverse Z-transform of the following transfer func7on:   
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 Example 4  
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