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LECTURE 14
Summory of stability condiions:
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Stabilizatiers by Feedback :
XCi+lJ= AXCiJ+ BULY + WLi]

What if A has on evalve with (AI>L 7
Con we achieve stobility by desigatg ot ?

Ty the foedbace: UL]= F XCU

1 m=d (single tnpt ), Fe R (row wcter):
F=Lh £ o fald
UCi] = FXLL]= f4 Xalil+ b %Li]+--<fnrld]

FXCJ :Fje

Qubshtvke UlLtd= EXCil in XLCpeJ= AXCIT< 8ULL:
4 - = 5 "'WDAJ
XL =(A+ BF) X[« wli]

Con we desrgn F such Hat €valves
of Acw = AtBF ore inside the vait cicle ?



Let's +ry Some exemples:

EXWPI&J : (SCGLN‘) XCit(J=(2XCt]+UC tJ

uc - £ xced
Clased-locp :

xCotd = (2+f) xC
For stabflity, IZi-f{‘<i ie, 24€ (=1,1)
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Suppese we wast Aw fo have evglcwes
at 2.22. = characleristic Polynonm/ °/LA"L

Should be (A-2)(2-2)= A2 -(A+d2) L + AR
--(2)
Clheae L, £ svch +hat cellicwnts of (1) od (2) natch:

-3 -F{ = A 2+ fz_: AU<dz
fi=-222 -3 fo= 2+22-2

Dees this alwags work ? Not for any A, B:
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Con‘t be changed by F.
Systerm remains vastable no matter
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We will see what malkes Example 2 werl and
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Controlle- Cononical Form (single inpdt, m=1)

A Special structure of A end B i1n wiich we
Con orb Hrorlly assiga Evales of

AcL =A+BF
with +he chelce of: F :
"0 '4 O ---0] e,
A= |G O 40--0 B= :
6L - o 0
L.QI Q2 - - - an L
Nice propaties of +his form:

1) Choracterist¢ Pcfynormal of A Ic tronsparent :
daL(f?.l‘A): Aan ' —an % - QA-a,
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2) A+BF has the sove Stwetvre as A
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From Prope—Hes { ond 2,
det( A-Act)= A=Canef)A™ - - = (aeef)l=Carefr).

SU,DPOS’G we wont Ace =A+BF +o have eva
R, -.2n . Then , He characteristic polynmmial
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Con we bring A,B +o concnical fom by a
chonge of verables ?

J=TX . T: nxn, nverfivle
(+o ke determed)

yLitaJ= TXL+ 0 = T(ARCI+BuLd)
= TAXCd+TBuUCU
Yoo = TATY0I + TR utdl

o Lo - o
TAT ' = S < TB-= |
* # - ¥ 2
Con ue fod swch T ?
Claim : Yes, if [A™8| -- - [A8/8]
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When CA"B|--|AB|B] is mio—Fble, faxlback
desigy is easy M Y coordinates :
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Fy, because (Ay,By) in cvanical fory.
1, the or‘rgl‘nq/ coerdMrotes ¢

ULil= 7y JTd = Fy TR

XC+13=(A+BF) XTiJ
[
Aco
Nofe: Evalwes of A= A¢BF are fhe Sore @b

Hae of Ayt ByFy (which we desigaa by cheice
of Fy ). To see Hhis, Suppae. (L) evale, evecter
pair for AtBF, ie. (A+BF) V=AU ---(3



Multiply (3) from leff by T

T(A+BF)V = TAV = ATU
thus,  (TA+TBF)V = 2TV - )
Substitvie TA=AyT, TB=By , F=RT in (4):

(A, T+BRT) =TV
(Ay+ByFy) TV =2
This meonr 2 is an evalwe of Ay+«ByFy as well

and is e CDrYerpooo‘ﬂ*g evector.

To Summarize, A+BF ond Ay+BiFy have e

Sowve evalves, Theefore, we con design Fy in

the cancnical § coordinates o assign evalues of
Ay +ByFy and those are also evalues of Ac=A+BF
in original X Coordirates

Next fime: Proof of Claim and vnderstending
+he condition fherein .




