
1 
 

 

 

Uploaded By: anonymousSTUDENTS-HUB.com



2 
 

 

 

This is called regulator 

 
The aim of the regulator is to 

force all the states to go to zero  
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Matlab: 

P=[ -lamda1  -lamda2  ……..   –lamdan]           % desired eigenvalues 

K=place(A,B, P) 
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Example 1: Consider the following system 

�̇� = [
1 2
5 10

] 𝑥 + [
0
1

] 𝑢 

1-Check the controllability: 

𝑀 = [𝐵 𝐴𝐵] = [
0 2
1 10

] 

|𝑀| = −2    Therefore the system is fully state controllable 

2-Define: K= [𝑘1 𝑘2]] 

3-Design a regulator with the following performance 𝑇𝑠 = 1 second and 𝜁=0.8 

𝑇𝑠 =
4

𝜁𝜔𝑛
=1  →                        𝜔𝑛 = 5 rad/s 

Based on the desired eigenvalues are:              

𝑠1,2 = −𝜁𝜔𝑛 ± 𝑗𝜔𝑛√1 − 𝜁2 = −4 ± 3𝑗 

The desired characteristic equation is: (s-s1)*(s-s2) 

(𝑠 + 4 − 3𝑗)* (𝑠 + 4 + 3𝑗)  =    𝑠2 + 8 𝑠 + 25 

4-Caculate the following equation: 

 [𝑠𝐼 − 𝐴 + 𝐵𝐾] = [
𝑠 0
0 𝑠

] − [
1 2
5 10

] + [
0
1

] [𝑘1 

𝑘2]=[
𝑠 − 1 −2

−5 + 𝑘1 𝑠 − 10 + 𝑘2
] 

|𝑠𝐼 − 𝐴 + 𝐵𝐾| = 𝑠2 + (𝑘2 − 11)𝑠 + (2𝑘1 − 𝑘2) 

5-Solve for 𝑘1, 𝑘2 by equating the like powers on both sides: 

𝑠2 + 8 𝑠 + 25 = 𝑠2 + (𝑘2 − 11)𝑠 + (2𝑘1 − 𝑘2) 

𝑘2 − 11 = 8                     … … ….                𝑘2 = 19   

2𝑘1 − 𝑘2 = 25    … … … … ….       𝑘1 = 22 
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Method two (Bass-Gura Approach): there are two cases: 

Case 1: the system is in the first companion form 
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Case 2: the system is not in the first companion form: 
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