
ELEC‐E8101	Digital	and	Optimal	Control	
Exercise 3  
 
 
 
1. The continuous time state-space representation of a two tank system is: 
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a) Sample the system with the sampling period h = 12. 
 

b)	 Verify that the pulse transfer operator for the system is 

 

68.065.1

026.0030.0
)(

2 



qq

q
qH . 

 
 
 
2. Determine the pulse transfer function, pulse transfer operator and pulse response 

of system 
 

y(k) + 0,5y(k - 1) = u(k - 1). 
 
 
3. Let’s consider the following simplified model of DC-motor 
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and the corresponding discrete time state-space representation 
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Determine 
 
a) pulse transfer function, 
 
b) pulse response 
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c) corresponding difference equation, 
 
d) the poles and zeros of the pulse transfer function as a function of sampling 
time. 

 
 
4. Transform 
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into pulse transfer function using the tables of transformations. Assume ZOH and unit 
sampling time. 
 
Verify that the final value of the unit step response in the discrete case is the same as 
in continuous case (use the final value theorem). 
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