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1) Obtain the inverse z transform of ( ) ( )
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2) Consider the difference equation in a closed form.:  
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Determine the output ( )x k  
 

Solution:  
 
 



 

 
 

 

3) Obtain the inverse z transform of ( ) ( )( )
kX s
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a) Using the residue method 
b) Using the method based on impulse response function 

 
Solution: 
 



 
 

 
 

4) Obtain the close loop pulse transfer function of the system shown below:  
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5) Determine the stability of the following discrete-time system using Jury stability 

criterion. 
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Laplace Transform Pairs for Bilateral 
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Laplace Transform Property for Bilateral 
Property Signal Laplace Transform ROC 
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Laplace Transform Property for Unilateral 
Property Signal Laplace Transform 
 )(tx , )(1 tx , )(2 tx  )(sχ , )(1 sχ , )(2 sχ  
Linearity )()( 21 tbxtax +  )()( 21 SbSa χχ +  
Shift in the s-Domain )(0 txe ts  )( 0ss −χ  
Time Scaling )(atx  )(1

a
s

a
χ  

Conjugation )(* tx  )(* Sχ  
Convolution )(*)( 21 txtx  )()( 21 ss χχ  
Differentiation in the 
time-Domain dt

tdx )(  )0()( −− xSSχ  

 
2

2 )(
dt

txd  )0(')0()(2 −− −− xsxSS χ  

Differentiation in the 
s-Domain 

)(ttx−  
dS

Sd )(χ  

Integration in the 
Time Domain ττ dx

t


∞−

)(  )(1 S
S

χ  

Initial value theorem )(lim)0( SSx
s

χ
∞→

+ =  

Final value theorem )(lim)(lim
0

SStx
st

χ
→∞→

=  



 
 

Table of z transforms 1 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Table of z transforms 2 
 

 
 
 
 
 
 
 
 
 



Property table: 

 
 
 
 
 
 
 
 
 
 



Table: z transform of ( )mkx + and ( )mkx −  

 
 


