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How do we use computers to apply
controls to continuous - time Systems

,

and

how do we analyze the impact of

those controls ?

• Digital control & discretization
• Change of Variables for

solving( discretizing diagonal izalsle
Systems

• Non - diagonalizeable systems ?

• Controllability
#

Digital control :
-

we wish to control a continuous- time

system X. (t)= f- ( Xlt)
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We can choose discrete inputs
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Discretization .

-

consider Linear system :

Ict ) = Axct) t Butt )
we wish to derive an

equivalent discrete - time System
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- Ad Xx t Baux
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Consider first a scalar system :

Ict ) = XXHI t b Ucf )
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what about Vector systems ?
-

consider

x'CE) = Axct ) t BUCH
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What if A is not diagonal ?
-

Sometimes it is easier to

study the Sequence

Xo
,

X , ,
Xz

,
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by looking at these Variables

in a transformed space .
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If A- has n lin
.
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what if A is not diasoualizasle?
-7 In general this requires
solving general linear differential

equation X. (f) = AXE ) t Bucfl
T

not diagonal . 'Zakk
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Controllability of discrete - time systems :

Xue , = A Xu t Bux.
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Definition
-

choose ant Xgoa , EX # IR
"

Does there exist a sequence

of controls Uo
,
Ui , -

- - 14k - l

which brings our system

from * o to Xu=Xgoa ,

If So : system controllable
-

If not '

. Uncontrollable
-

Assume scalar inputs Uct)
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we will prove tomorrow

that K=h is sufficient

to check controllability :

Adding additional columns of

the form Atb
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increase the dimension of the column Shee
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Examples :
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Example :
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