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• Controllable Canonical form
→
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Examine : Cruise Control
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How about :
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↳ dial = (X - bk ) Jukes
-

=-I instead of -0.0¥
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Lak Carr :
-
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t
defeat ' ] = delve] * ②euelk] - Be

dr[utI3= draft or Urk ] -Br

Uefa ] = Ur cuz ⇒ bad idea

due to

different parameters

ProroIueµ=V-o.tt#IoIe(delk3-drkDurfeI-cV-toI3rtkf(deluI-drlu3)
or

Uk desired wheel velocity
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bcuz → o

as time -7 -
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,
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Controllable Canonical form
-
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Claire If some matrices

A
, B define a controllable

system
,

then I

a transformation T which

brings A to Ac

B to Bc

TT CA - BKIT - '
=I. e

. TAT - "
= AAE TAT'*-B*T

= Ac - Belke

TB = Bc I# Exo

#→ o

Define Z = Tx ⇒ X -- T
- '

z

Ect ) = Ac Zai t Be ult )

or

Ztt , = Ac Z # t Bc Ut

U = - Kaz =
- Ket x

= - Kx where k = Ket
FEE



First : Note that

A has eigenvalues same

as TAT ' for invertible F

Aw
TAI" . ?v = TAI = KATV

⇒ X is eigenvalue at

both A and

TAT ' where

V is corresponding erec

ft . - Beke)
for A and Tv is

my
corresponding evec far CTAT

' )
.

FCA - Ba )T " are (A- BK )
have Sanne eigenvalues
and same characteristic

polynomial
.



How do we know T exists?

A ,B are controllable

⇒ C :=[An - ' B AMB . - o B ]
is full - rank and invertible

That means inverse C '
exists

.

Let 9T be first row

of C
- I

⇒ qtc ⇐ (lo . . .
o ]

⇐

t÷÷÷?


