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Spectral FactorizationSpectral Factorization

D fi iti 1Definition 1:
Consider a square matrix           having the properties:( )s

 1 ~ 0RL RL and         , , , 0RL RL and         

Then, ~   

is called the spectral factorization of           , and( )s GHp f f ,
is called  spectral factor.

Both            and its inverse are stable.

( ) GH

( )s

Note :
1 Because has poles and zeros in symmetry about the imaginary axis~    ( )s1. Because ,             has poles and zeros in symmetry about the imaginary axis.
2.    The spectral factor               is outer.

    ( )s
( )s
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Spectral FactorizationSpectral Factorization

D fi iti 2Definition 2:

Let             and            be constant matrices with compatible dimensions. Then  T   T  
 

( )P s RL


satisfying                                 is defined as weighted all-pass~ ( ) ( )P s P s  

Lemma Let                                . Given               and             ( )
s A B

P s RLC
 

  
T   T  

 
Lemma

                   TD D  


( )P s RLC D  
 

 

If
     0  

                   0
0

T

T

T T

and there exists a matrix X X such that
XB C D
A X XA C C

 

  

   

~

                  0

  (               ) ( )  

A X XA

P s P s

C C
then

  

 






weighted all-pass
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