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Lecture

6
Controllability and Observability

Topics to be covered include:
* Introduction.

Controllability.

Observability.

Canonical Decomposition.

Controllability and Observability in Jordan
forms.

Controllability and Observability in LTV
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Definition 6-1:The state equation (I) or the pair (A,B) is said to be controllable

if for any initial state x, and any final state x,, there exists an input that transfers

x0 to x1 in a finite time. Otherwise (I) or (A,B) is said to be uncontrollable
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Controllability tests .5, s cos
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Controllability tests .5, s cos
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Controllability tests .o, s cos
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Controllability of 4 =-1:
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Controllability of 4, =-2:
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A, =-1 isnot controllable

A, =2 iscontrollable
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Controllability tests .5, s cos
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Controllability tests .o, s cos
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Controllability tests .5, s cos
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Controllability x5 Jxs5
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Definition 6- 2:The state equation (I) or the pair (A,C) is said to be observable if

for any unknown initial state x, there exists a finite time t, > 0 such that the

knowledge of the input u and the output y over [0,t,] suffices to determine

Uniquely the initial state x,. Other wise, the equation is unobservable.
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Canonical Decompositight’ sl 4 3=
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Canonical Decompositight’ sl 4 3=
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Canonical Decompositight’ sl 4 3=
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Canonical Decompositight’ sl 4 3=
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