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"

Controllable? What's that?
"

•

"

Given a set of inputs,
we can get the system from any

initial state to
any
final state

"

•

"

It is POSSIBLE to get from here to there
. . .

. . . with the right inputs
"
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• Inputs will have a lingering effect on future States
• Effete of input '

'

travels through time
"

• represented by repeatedly multiplying by A

at each time step



Controllability Matrix
IC 13 = BE CO] Interpretation : If we can pick a- LOT

,

then we can
"

go
"

anywhere
in the span of B .
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Controllability Matrix C
N

↳ "

Mapping from control

inputs to state space

significance of
"

C
"

:

✓ dimension of
• If C is full rank Laka rank ,

our state space :

then our system is controllable E-⇐II ⇒ n -2

A is hxh in our( state - Space Model)
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Feedback

Main Principle : stabilize an Uspstable System
How?

TestabilityD.T .
: late ,

is determined by
c.T

.
: Azaz - o

value of Age of the system ;
so

,

let's change the A
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Closed - Loop : ILLS US
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New Matrix
;Fae find expression for A

and pick values for k



g.2×2,2×1 <= 2×2
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[so!;En:i: Instars :]
Discrete -Time Continuous - time

system system
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Controllability Matrix C :
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If C is full rank Lie .
rank = n)

,

then the system is controllable



⑨ System in form
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Is system controllable?
"

→ full rank? or
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'
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Is system stable?
"
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Cantrdlablestablefdeswtil✓ feign - Already stable .
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X X Uh oh

.
Can't control

unstable system .
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