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Characteristic equation. 

eigenvalue of A 

Diagonalizable if  

c)  General A : diagonalize !!  

AteHow to Evaluate  
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AteHow to Evaluate  
d) General A (-> Jordan form)
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Multiple Eigenvalue - Diagonal Form
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Multiple Eigenvalue - Jordan Form
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If not able to find 3 independent vectors, find        which transforms A 
as Jordan form.
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Jordan form 

Multiple Eigenvalue - Jordan Form



System Analysis   Spring 2015

16

A

1 1 2
x 0 1 3 x Ax , x( ) x(0) ?

0 0 2

tif t e
 
    
  



1

J J

2

J -1 A

ˆ ˆPx x, x = Px
1 1 0

ˆ ˆ ˆ ˆx( ) P APx J x 0 1 0 x
0 0 2

0
ˆ ˆ0 0 , x( ) x(0)

0 0

x( ) P P x(0) x(0)

t t

t t t

t

t t

let

t

e te
e e t e

e

t e e




 
     
  

 
   
  

 





Multiple Eigenvalue - Jordan Form
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 
 

Multiple Eigenvalue - Jordan Form
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0 0 0 0
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 
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 

Summary

2. Jordan Form 

1. Diagonal Form 
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 

 

  

   
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  
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

3. General A 

Summary
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Laplace Transformation Method 

A A( )
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0

1 1
0 0

A -1 1

1
1

2 3
2 3

2 3
2 3 4

x A x B , ( ) B ( )
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
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   

      

    

    
 

     
 

   







L

Laplace Transformation 
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Laplace Transformation Method 
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1 1 1, , ( ) ( 1) ( )
( 1)!

1 1 1 1( I A) I A A A

1 1I A A A
2! 3!

1 1I A A A
2! 3!

n
n n n

n n

t

dt t t f t F s
s n s ds

s
s s s s

t t t

e t t t





          

           

   

     







L L L

L L

Laplace transformation table 
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Method 1.  Diagonalization

Method 2.  Laplace Transformation

Method 3.  Sylvester's Interpolation Formula

Solution of Linear (Time Invariant) State Equation 
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End of Lecture 10-4


