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outline 5150 polynomial setting .

I . pole assignment ( Sylvester matrix )

2. dish! emerging Cinta;;hnm÷Y!)
3 . model matching ( 2 do- of-freedom

controller)
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• Zeros of Nls) are maintained

• new Zeros are introduced Bcs)
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Full column rank <⇒ a solution for
any Fts)

2 (Mtl ) > htmtl

if row rank Sm L n
,

not all

Fist can be

realized.

row rank Sm > n
all Fcs) can be

assigned and in

many ways
.

row rank 5m=n unique solution .

Square matrix
M - n-I

thm : Nj proper & coprime

deg N C deg D= n

my n -I

Then for any polynomial of degree ntm.TN,
then exists a proper compensator

( 1st =D"1µs, of degree in

such that the overall Tsunku function equals
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tracking error :
F- ( I - Gyr ) r = AD0_N÷§ADO -113N

Thz : Let Gls) be the least common

multiple of the unstable poles of pfs)

WH . It no root of 061 is a

Zero of GlsI = Nf,, then there exists
a proper compensator such

that the

overall system will track ht) and reject
wht) .

A Csl Dls) Ocs ) t BalNls) = Fist

⇒



Proceed as before using Bls) insteadof
Dls)

.

Dld lots) and Nls) are coprime
(no root is a zero)

- all unstable roots of Dw Cs) and

Drls) are cancelled.
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Model matching ( 2
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changing the zeros and

I' proper rational Gods,
the poles

)

2 . All forwardpaths from r to y
must go through the plant Gls)-7¥,

3 . 131130 stability of every possible
input - outputpair
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Allroots of FG) have negative realpart .

2 . Pole
-Zero excess inequality :

deg Fist- deg Eli) 3 dog DH-deg
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3
.
All zero, of Nls) with zero orpositive
real part one retained in Ecs)

.
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.

④ Properness gives 2 . deg 'Tt degN

Z deg Et deg.D

then Zoro , of Nls) must be cancelledby
Zero , of Els) .
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Thus
,

Go Csl and Tls ) must be 131130
stable

.

② this purer the heavily of the theorem .
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we assume A. Is) = Ads) = Als)
because model matching can still be achieved.
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. compute 9%, = IT -_¥I
(cancel common factor, between N andE)
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tempted to set E=L
,
but this might

not yield a proper Cz .

2
.
Introduce an arbitrary Humanity polynomial
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such that
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SII L=E
and solve
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as usual using the sylvester matrix .
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.not ok
,because no Go = I

loop
,

to stabilize
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Als) may not be Hurwitz .

r-ET-q-II.LT r

no loop around
no direct control orca 1714 ; could

also be undated .

However Als) is stabilized (in case it is unstably

by the plant
.
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pole zero cancellation occurs in ¥
since L -- EE

.

However M, may not beproper
Another drawback

Usl Msl

Tts,
& Ta,

hare deferent
denominator

their realization, requires more state, .

(Zm integration) .
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However
,
this mean, using polynomials in 174) !

which can amplify noise (deferential)dermatitis

Lls ) is not a problem but we need to
know it ahead of time I know rat and
their derivative, at time t) .
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