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Decompositions	of	Proper	SystemsDecompositions	of	Proper	Systems
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Transformed	System:
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Invariant	zero	
dynamics

Invariant	zero	
dynamics

Infinite	zero	
structure

Infinite	zero	
structure
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An	invariant	
zero	at	 4
An	invariant	
zero	at	 4

An	infinite	zero	
of	order	3	=	

relative	degree

An	infinite	zero	
of	order	3	=	

relative	degree
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infinite	zero	structureinfinite	zero	structure

Ali	Saberi
Washington	State	University	

Pedda	Sannuti
Rutgers	University
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invariant	zeroinvariant	zero

left	invertibility	
structure
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right	invertibility	
structure
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infinite	zero	
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The	required	state,	input	and	output	transformations…

These	transformations	
are	non‐unique!
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The	transformed	system

F	and	K
A A BF K C   
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The	essential	structures	of	the	system…

道道

two	invariant	
zeros

two	invariant	
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Note: In	the	compact	SCB	form…
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For	a	strictly	proper	system,	it	has	the	following	form…
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What	can	we	do	with	a	state	feedback	gain?…

  A BF

How	about	observer	design?…

…duality…

…D.I.Y…

is	a	bad	subspace	for	the	state	feedback	control…

is	a	bad	subspace	for	observer	design…
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Exercise

Exercise
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Exercise
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Exercise


