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D fi iti• Definition
– A, R, Q : n*n real coefficient matrices 
– R, Q : symmetric

0TA X XA XRX Q   

TR R
0TQ Q 

where
0Q Q 
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Hamiltonian matrixHamiltonian matrixHamiltonian matrixHamiltonian matrix

ARE: 0TA X XA XRX Q  • ARE: 0TA X XA XRX Q   

• Define
2 2: n n

T

A R
H R

Q A
 

    
Hamiltonian Matrix

 

Satisfied

1 TJ HJ H  

0 I 0
0
I

J
I

 
  
 

where 2J I  1TJ J J   and,
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Definition of NotationsDefinition of Notations 

Ric：
X=Ric(H)

2 2n n n nR R 

– H : Hamiltonian matrix.
– X : A solution to the ARE given by HX : A solution to the ARE given by H
– X makes A+RX Hurwitz. 



– H does not have eigenvalues on the imaginary axis 
( )H dom Ric
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