
Example 1 

 

Determine a state space representation for a system with the transfer function 

𝑌(𝑠)

𝑅(𝑠)
= 𝑇 𝑠 =

𝑠 + 10

𝑠4 + 12𝑠3 + 23𝑠2 + 34𝑠 + 40
 

 

The state space representation is 

𝑥 = 𝐴𝑥 + 𝐵𝑟 

𝑦 = 𝐶𝑥 + 𝐷𝑢 

 

𝑇 𝑠 =
𝑠−3 + 10𝑠−4

1 + 12𝑠−1 + 23𝑠−2 + 34𝑠−3 + 40𝑠−4
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Example 2 

 

 

Obtain a block diagram and a state variable representation of this system 

𝑌(𝑠)

𝑅(𝑠)
= 𝑇 𝑠 =

5(𝑠 + 4)

𝑠3 + 10𝑠2 + 31𝑠 + 20
 

 

𝑇 𝑠 =
5𝑠−2 + 20𝑠−3

1 + 10𝑠−1 + 31𝑠−2 + 20𝑠−3
 

 

𝑥 = 𝐴𝑥 + 𝐵𝑟 

𝑦 = 𝐶𝑥 + 𝐷𝑢 

 

 





















103120

100

010

A , 



















1

0

0

B ,  0520C  

 

 



1/s 1/s 1/s 20

10

31

20

5

R(s) Y(s)
+

- - -

 

 

Example 3 

 

Have state space representation 
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Determine the transfer function 

 

𝑥 = 𝐴𝑥 + 𝐵𝑟 

𝑦 = 𝐶𝑥 
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