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(e) the roots of the characteristic equation is s1=s2 = 0; 

  So the system is margin stable (not stable). 
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(e) two poles is s1= i,s2=-I; 

     It is marginal stable(unstable).  

 

 

 

 

 

 

 

 



7-3 

4 3

4 3

1 2 3 4

0 1 2 3 4

0 0

1 1 1 0

2 2 1 1 2 0

3 3 1 2 2 1 3 0

4

( ) ( ) ( 1)
( )

( ) ( ) ( 3 4 )

( ) 1

( ) ( 3 4 )

( )
1

( )

3, 0, 4, 0;

0, 0, 0, 1, 1;

0,

0 0 0,

0 0 0 0,

1,

2

Cano

Y s X s s
G s

X s U s s s s

X s

U s s s s

Y s
s

X s

so

a a a a

b b b b b

b

b a

b a a

b a a a



 

  

   




 

 


 

 

    

    

 

    

      

    

 

1 1

2 2

3 3

4 4

1

2

3

4

nical form

0 1 0 0 0

0 0 1 0 0

0 0 0 1 1

0 4 0 3 2

[1 0 0 0] [0]

x x

x x
u

x x

x x

x

x
y u

x

x

   
   

      
      
       
      
          

   
      

 
 
 
 

  
 
 
 
  

  

Not unique. Other form state space equation may also be right. 


