A I exruromnt’s wekod Cpocx 2)

AE 252
$,>« y’Vlj Zoz2s
Betl!




A, B &— AC&C—\’ \—P‘h'ovt ec S‘\’G-‘:\'U-W MOAQ—\

Pry-v) ©n — |t of desired eiwv:-lu-n.— lecadtouns
T
Nuwloer ElGENVA E
o s¥akes i v v e e
v

\4 — ‘}&\'ﬂ wWatcix Lo whrca A—BK
WNas e;?ey.w\'\la-luns o Aesive.&. locolNons




WHAT CHARACTEZISTIC PoLaoMiAL HAS BRoovs AT e cr o, Pa

(2-PO = S - P
- (P+p2)s* P P2

(e-?Hs-P2)

(2-pD (e~ PG~ P3) S*— (p+ Pt P=) <>+ X 2Pz PaPOS — AR A K

n W=\ w2
SY¥C S TGS r oo+ G S ¥,

Tr = easy fo compute tue coellicrets
NOMERIC VL

r\,"‘lc-\,\

Yyvem tua einenvalua locaivows V\P-?"QQLV)

Pi,eee ) P



A R B t— degext (:'h’ovt oC s—\—a.-'-\—e_,-e.i:c-.c.e_ wona-\

Y )y ) (n — |t £ desired coellicient
T
Nuwloer ElGEN £
0% tebes VALVE PLACEMENT

K — %_"-\'Vl wmatcin for whrdt due. diosractecitic
?D\,“b\l\owﬁa\ o% A-BY Ues descved ooeffeiads

STEATELSY
@ Frwd K fa Specal tasne dhan - s easy

@ T(-'AHA$Q'Q-\"M CS,UJ\-PJ"Q.( cease -\’o %()w’e-—l C 2 S



Ie:

A=T-a -az B-[t K= Tk ke
)i 1\ o] D] ’

THEN®

A-B\W = [~&x —%2 (- t {k\ \c.-zz =[-2a -ez (-1 & a,~k )
( o (@) 1 O
dex (sT-(A-BK)) = det <[ 1— Ya\—u\ “agpk, ) (Xsa- Capt ke cqw.z'&)
S

= g% 4 Ca+leds ©(at22)

AN Yo wount s+ s + T

H kl: r\_&\ \<7’:\rb'-°"z— L~ Q«‘-$\a\- e Q\zwloe\fc.

comp wtation \

~



Controllable Coanowicel Form Ccer)

A: hf__a_l *l- - O.VL}— B= [ ( ]

I C"" ) "L"‘-‘n o@s— 1) %\ (D(.h/-l)X‘
i B i
Fc..c:\s
det (sI- A\) = Sy cu1$“'|+ cen P Oy 1S A,
A-BK = | [-a-k, - om-kn]
C 1 AL o3

det (I - (A-BR)) = 5““‘C°~‘+k;\)$w—l+ O GV R IS (Qn"’\‘n)

&

W et

JC \-go\.g wont su—t- (‘\ga—l-\- cee e TR\ St T / OOMY‘L

v

"M kl'-‘ G-, - e~ kv\,:‘—v\—&v\



IL we cowld Pt e Sy

x = Ax « Bu

J/ x=Vz

e ACA.FZ"’ Ea—FU\

Thew --- eosy o ‘C;

~—\
"'Kc“,r: &

- QKQF V—'

8 §

Yern i CCVW. .

\/% = AV% -t T;w
z = i\/_\A\/)% 4 @
Acr Beer
nd
= _KeeV w
) x

—
K. (whet we aoaml-)



. el values axe
How s Cind Amg ? Cgccs is alwane Yue s&w)b/ 'w“f::\rm* YL

CDO\’A{VLOC\'& “Tﬁaﬁgb(mko\;\
det C T - Ac_cf>

Bt CsT - V AV
dex (sNV'V =V AV e V=T

= der (V' (SI-AY V)

= 2er (V) det(ST-AD dex (V) e et (MN) = dex (M) det ()

5 AM&T CsT—-A) M & ded LM"\ = de¥ (M).\

= dex(T-A\

’

i oxe Hee c—eb‘GCc'cfe,vd's a@ +la
coavaccXe ¢ it ()e\:svxowfa-l c@ A

U ety (N)



-l ‘l’c Q\‘v\ \/ 7 -\
e y sohve for V (Mrot's oot we weed b d K

r___f S gu’vun Keeg )

Acce = V AV Bue = V B
B, = V B
AcsBecr = VAV V“\B z \/_(A@

rA
Aoc,F Eu,;

VAL AULAE = VAR

o

-1\ \A"

AC:;'BCUF = N A

W=l

[(Ber AwrBur AbBur = AonBuc] = V [B AB AT - AT
S— N _ —— _
wa — L SqPece Wxv waadei x W e— a sqpece

Nxxn wmodrix

V“: \UCJC‘,F W\\ ‘

L uwsecks as fow% S W s iuvesrible_




Compute the characteristic equation that we want:
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Compute the controllability matrix of the transformed system:

Compute the controllability matrix of the original system (and check that det(W) # 0):
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