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The characteristic equation we have is
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Suppose the characteristic equation we want is
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Then we have to solve

↳



-as az-as

L u E
A =

[
-3 -2 - 5

I
k =(k, k2 k3]

S 0

O I
·= (8)

The characteristic equation we have is

det(sI-(A-BK) =3 +(k, +3)s+ (k2 +2)s + (k3 +5)
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K,+ a, kz+az k+93

Suppose the characteristic equation we want is

54 +5,52 +i2S +r3

Then we have to solve
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Controllable Canonical Form (CCF)

A = [- a,

([=-nz"(0]]
i=

((amin!)
Facts

det (sI-A) =S" + a,s+... + an-1S+ an

A- BK =

((-a,
- k, ... - an- kn]I[I 3[03

det(sI-CA-BI)) =s" +(a,+k,)s+ - - -
+(an- 1+kn-12 +(an+kn)

Consequence symbolic,
no tation

if
you want + r,s+ .. .

+m-1st in -
compl

then ki=r-a... - kn=rn-an



If we could puta system in CCF...

i =Ax +Bu z = vx
A VE =AVz + Bu

↓
Yz E =VAVz + V'Bu

-E =Accz +Bc=u

Then
... easy
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K (what we want)



How to find ACCF

A = B
CLE LIFinzen"Fm?) -((amin!)
det(sI-(x) =st...+an-is +an
e

det(sI -vAV) =det(sI-



How to find V given Acci and But
-

-
eV (that's what we need to find K

given (E)
Accr=VAV BCF =vB

BacI=Vis

AccIBc==VAX'B =V'Ais
AGF=VAWAY3=v'A
AcBacE=

X E

ZeeAuerBot... ABI)=v.s]WICE

Fecz
I works as long as W is invertible
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i =Ax+Bu
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is controllable if _ states f

W =[B AB .. . A"B]
has full rank,


