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                 UNIT-IV 

Z – Transforms AND DIFFERENCE EQUATIONS 

 

 

Inverse Z – Transforms 
 

The inverse Z – transforms can be obtained by using any one of the following 
methods.They are 

 

I. Power series method 
II. Partial fraction method 
III. Inversion Integral method 
IV. Long division method 
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I. Power series method 

This is the simplest method of finding the inverse Z –transform. Here F(z) can be 
expanded in a series of ascending powers of z -1 and the coefficient of z –n will be the desired 
inverse Z- transform. 

 

Example 8 

Find the inverse Z – transform of log {z /(z+1)} by power series method. 
 

1 1 / y 
Putting z = -------, F (z) = log -------------- 

y (1 / y) + 1 
 
 

= log 
 
 

 
 
 
 
 
 
 
 
 

Thus, fn = 

 
 
 
 
 
 
 
 

0, for n = 0 

= - log (1+y) 
 

y2 y3 

= - y + -------- - --------- + . . . . . . 
2 3 

 
1 1 (-1)n 

= -z-1 + ------ z –2 - ------ z-3 + . . . . .  + ------------------ z-n 
2 3 n 

(-1)n / n , otherwise 

 

 
II. Partial Fraction Method 

 
Here, F(z) is resolved into partial fractions and the inverse transform can be taken 

directly. 
 

 

Example 9 

z 
Find the inverse Z – transform of ------------------ 

z2 + 7z + 10 
z 

Let F (z) = ------------------- 
z2 + 7z + 10 

1 
 

1+y 
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F(z) 1 1 
Then = =     

z z2 + 7z + 10 (z+2) (z+5) 
 

1  A  B 
Now , consider =  +      

(z+2) (z+5) z + 2 z + 5 
 

1 1 1 1 
=          -            

3  z +2  3  z +5 
 

1  z 1 z 
Therefore, F (z) = ------- -------- - ------- ---------- 

3 z +2 3 z+5 
 
 

Inverting, we get  
 

1 1 
= ------- (-2)n -------------- (-5)n 

3 3 
 
 
 

Example 10  
8z2 

Find the inverse Z – transform of --------------------- 
(2z–1) (4z–1) 

 
8z2 z2 

Let F (z) =  =   
(2z–1) (4z–1)  (z– ½ ) (z – ¼) 

 
F (z) z 

Then  =   
z  (z– ½ ) (z – ¼) 

 
z A B 

Now,      = +    
(z– ½ ) (z – ¼) z– ½ z – ¼ 

F (z) 2 1 

We get,    =      

z z– ½ z – ¼ 
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z z 

Therefore, F (z) = 2  -----------  ----------- 

z– ½ z – ¼ 
 

Inverting, we get 
z z 

fn = Z –1{F(z)}= 2 Z-1 -----------  Z-1 ----------- 

z– ½ z – ¼ 
 

i.e, fn = 2 (1 / 2)n – (1 / 4)n , n = 0, 1, 2, . . . . . . 
 
 

Example 11  
 

4- 8z-1 + 6z-2 

Find Z-1 ------------------- by the method of partial fractions. 
(1+z-1) (1-2z-1)2 

 
4- 8z-1 + 6z-2 

Let F(z) =    
(1+z-1) (1-2z-1)2 

 
4z3 - 8z2 + 6z 

=   
(z + 1) (z - 2)2 

 
F(z) 4z2 - 8z + 6 A B C 

Then ----- = -------------------- = ------- + --------- + --------------------- , where A = B = C = 2. 
z (z + 1) (z - 2)2 z+1 z-2 (z-2)2 

F(z) 2 2 2 
So that = + +     

z z+1 z-2 (z -2)2 
 

2z 2z 2z 
Hence, F(z) = -------  + --------- + ---------- 

z+1 z-2 (z -2)2 
 

Inverting, we get 
 

fn = 2(-1)n + 2(2)n + n.2n 

i.e, fn = 2(-1)n + (n+2)2n 
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