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Review	of	Basic	Linear	Systems	TheoryReview	of	Basic	Linear	Systems	Theory
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Given	a	linear	time‐invariant	system

Dynamical	Responses
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StableStable

System	Stability

A	linear	time‐invariant	system	is	said	to	be	asymptotically	stable	if	all	its	

closed‐loop	poles	are	located	on	the	left‐half	complex	plane	(LHP),	unstable	

if	at	least	of	its	poles	are	on	the	right‐half	plane	(RHP)…	
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Controllability	and	Observability
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Recall	the	given	system	(3.1.1),	which	has	a	transfer	function

System	Invertibility
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A	square	system	is	not	necessarily	invertible…
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Here

Normal	Rank	and	Invariant	Zeros

which	is	known	as	the	so‐called	Rosenbrock	system	matrix.

Howard	H.	Rosenbrock
1920–2010	
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System	Invariant	Structural	Indices	(Infinite	Zeros,	etc…)
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U V  
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Leopold	Kronecker	
1823–1891

German	Mathematician

Felix	Gantmacher	
1908–1964

Soviet	Mathematician



LINEAR SYSTEMS &	CONTROL ~	PAGE 35LINEAR SYSTEMS &	CONTROL ~	PAGE 35 BEN M.	CHEN,	NUS	ECEBEN M.	CHEN,	NUS	ECE

Geometric	Subspaces

The	weakly	unobservable	subspace
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The	strongly	controllable	subspace

N
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The	controllable	weakly	unobservable	subspace	and	the	distributionally	

weakly	unobservable	subspace
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Exercise
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Exercise

Exercise
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