Eesoy | Fst 2008 Solutonto_HWE 6.

50 SHEETS

22-142 100 SHEETS
22-144 200 SHEETS

22-141

B
AMPAD

;), ({’ 51{5"',&”4 %AI B C D} Y\o* pbscrmb)c W “’"KLQO) r_<n ‘

ASSume X “obServable, Then GL‘LA&- O ¥t z

Simee e s a CM'HAU\OMS‘ dife enhable Fmeton a-ﬂ t,
We  con Fake devivahves oF QetA?( and ' we Know That
adl of them arve equed To zavs F tro. Evaluahig
pt  F=0 we 734»

CX =0 (ne derivative ) t:..g)

CAx =0 ( Arst derivoative ; 'k.,o)

CAX =0 (Zad de\rnva'hva += o)

A% z0  (n-1'"h devivahve | t=o)
= C

QA | X =0 & QA X=20 hewe XE€nulh(Q,) .
cAnt S

; . \ K = ;
Cmuersela , AsSuwme X é”\Aﬂ(Qo) L Then CA x =TO R
4 K=o, ..-,m-1. Now express

n-l
= 2 A W) A"
K=o
b, Tre C-H Thm .

Ce*" % = Q2 At)A X =0 = Y unobservable,
K=eo ()
=0
c&,?aj.l(: n-i

and  diva (nure (Quﬂ = n-vr >0, .
Led f W, Wz, .. ,V\/n-rtg be & basi's 'R” V\M(Qp) Gnd !c
§Vi, Vo, .V | Jbe & basis for e @st ot [R” such

‘ ! n
ot {v, s Moy ey Ve, W, w,,,,-} is a basiy fr R™
LC"‘ P= [Vg Vz R \/v\ W, oo Wn—f] P |5‘ |nver+v‘0'€
) /\‘ime WKGnM(Ql k=1, n-vr
Then @, P = [£F - ’ }P-—»sd [C *o]
CAP R e S
2 - / o ~
ca*p 2 L n-r
i o
N ese ZeroS Are die +o
r n-p / me%ﬁp# ‘n\nﬂl ‘n—-e last+ n-r
‘ : c"a‘,’;ﬁ“g‘ of AP are Dinear
Then AP =| - . =P[5 ¢ }, H et £ last o
. ! T e ]!
{ 7007 Sn—r
P Sy . [
n-y A e P P VN
e et

SWee ikl (00) InVavi amd
Undey A ™Mese cafumins
are sHl i, ouwlt ()

Strce W, EM(@) kel,..  nr




50 SHEETS

22-142 100 SHEETS
22-144 200 SHEETS

22-141

Fvially | let P"B-—[E ]}.ﬂ

- -

2

o~ by Sim;lar§+\a Arans Formatio

Th&m é(s) - a(sr—A,)" B-li- D = CP <$I— P_|AP)-‘P-‘B -+ D
- - ﬁ

= [Lc 0__\ sL.-A & 9
N ’ ; o

v -_ e P e s

? ZSIn—r' ?

r Nn-y

GG [
set DED  and wee see That 14,B,C,DJ ot a minimed reclizafion,

2 chen 112

Fvst syetem : Q(sT-A)""B = [2 2) { ,} [, }
~ 0
: 0 5=

= [2_ 13 ’ m (: o 5'1 ; D = (9‘-—2)({")

_ 2 _  _2(s+3) . 2st2., Cnot o 1)
= —5—1 (5‘1T(S'f') -— ‘Sz—-.S‘—‘j_ M"”M . o

Second system ¢ ¢ (sT-A)"'g = (2 ojr‘z o .}"{' 1
: t St 2 '

Y Py . L
= [ ] (5'2)(!#]) Af“i’ S=2 . [z] .

- 2 (s+1) 29~ 2 (ahso
(s-2)Cs+1) ST=S~2 it

both (‘{J;?:(L“‘\'V‘k\j e r\o"’ mm:md , more ovey y, s"l\f!C-:
e evalues of e A amabices Brown sysien | and
system 2 are net equed | There canrot exist P such

that .
A,,'-:P 'A,P . Hence net Jﬁeéya,icv(‘g ,e,%m‘\/aim‘f‘.




I | 3

50 SHEETS

22-142 100 SHEETS
22-144 200 SHEETS

22-141

<
AMPAD

U, eMivimatl reali zahwn Bvst:

‘ g lt)
diffleq, 4 (£)+ yle)=ult), Let ()= [g}cﬂ ]

, G &)
, 4| _[o 1 ofw o .
Then X=] 4§ [Tlo o | yl+{olu
71 Lt o ojly !

\—/’\/‘—'—‘/ o~
A ) B
The °""+¥*" eﬁu.ov’*"vm 1%"'04.-\)5‘ Ilmmea‘l'o-:l‘ﬁl 4 = E‘ 2 Oj 4
with D=0, g3

C

How do we knew This is m:nimal Fns+ Sihee 9 f(s) is expressed
~iTh ne Comvaon ,oele_s/z.cms e o mivimadt 5(./5','3471

will have o{:mu—»s)w cquol 7o Tre degree of Tne “&HMMW
This is hue here, Another check 15 "chlqcok. 1L T

systep is both  reachable - X obsevyalble.

o, = (P AR AR ]= {0 \ o] €—rank 3 & reachable

Lo o

C 'V oo ‘
(?,, = | ca =lo10 < r‘anhvs‘ &= o‘oSbrva.b’C.
cat o o1 ;

u-&t’lc& ﬁ\/S’l'v&m IS M"ml.’vt@Q-J

' Oloﬁmubk but not reachable new ! , 4
easiest way Y do This /s P add a o men Tactor T
e nunesmtor & ’(&HWIM’I‘bf' a‘jc ?(s) ane. Then. "tqnd

bS(/Wdale Canmmcd $orm | ,

Voo S
- -—a——f—
3?(5) = 33 +I = SV+S

Obsevvable canonical dorm of:.vch‘lg"of%éls)' (see C:J""‘ Pf-,."’g%)f

A= o o o) D= O,

clg o

= rank =Y =) chservable

not minimal + obServoble =V not reschable, ¢heck:

=B AB &' AR])=

o 1 o\

o © |—rank =3 & not reachable v
o =l
o

o

o

I o
6 0 o




50 SHEETS

22-142 100 SHEETS
22-144 200 SHEETS

22-141

<>
AMPAD

]

5,

Pemizu;o)olé but not o!gsfw/qla‘eﬂow:

Same. idea as before except use (Eakclnabk/cmmuabla
Canenlcat forpm :

| c:[:o o l}oj BP=0

Az

O B=
o
/
o

“00'

o o
! o
o o

o o

| © o |
_[2 ae A% AB] = |0 1 o o|—> rank=Y reachable
‘ e o | ©
6 © o |

11
o ¢
o

> vank=3 , ned abservable.

o

(o]

) o o (a}

; (2]
+) Baked o resatts from lg\s'/'bovm:n@ck renk (@)=l .

and Since N> | ‘f)«usfsysv'*@m (s no+ reachable = "°+ mini e

To «\Cu\d a mivimed (\{‘J\z«:hmn , we will fake The e)ushyxj
realizshon & preduce +

V is a basis ~for rarge Q(. l_e.;_ P:_l_—v w' .. Wn-:]
where WI ey W - e \/&C?“‘D.rf A m&*n C«\"OS&;; such ftaid
{V Wiy i o NN ey § - Fotma Lunearly’ irdependieih set. Thea

AP= ~wT v w v, = [y swﬂ

vas ] =W ne o2 \/\/\_/'\/;VT/
“hence .‘P"Af—'—" ] -v DR & l
o {
¢ 7 2e+  A=-(vl* elR
0 [}

Since BEVI |, exphess B= P[B! whe B= 1

Stice C=V T

?
| n—{

let+ D=0,

AL




50 SHEETS

22-142 100 SHEETS
22-144 200 SHEETS

22-141

)
AMPAD

Clalm et a Vi hyaal {\ewei&a;h‘b'm s

A.: —lv ”2

=0 by 3imiler ity #runstocm.

= CP(sTo-P7aP) F'B

proof . ((5Ta-A)
(¢ ¢

-\
B
shge ][ s +ivil® o 7

0 ‘ '
. ‘ x’ ‘,S‘-[-h—| - ?
(5}

| B

@ 0,

‘ (o}
4/\51;13 "'\V&rsé oFf block ;all’da&,.k “'Ma;}fix;,, )

-

= L2t sh# ][ Csulvt) ! 7 = |
| ; i B
0" ( ‘, . - .
5 C(sT,-A)"B Sshews mat ~Z,;"“'°'ES i;no(eeclyo eal izatio

1 ,rank=| =n = reechable

C}P—:;: C’,‘= vy :4, Since ._\/=f=oti, ramk(@o)—"— { ﬁobsfervgbk
=2 minimad ‘ ‘ '

Dhg

b) The original system (s ek asymtpheatlly stable e
becque A ths n-—I c-v%(.:/es @g&a& ?y“» 0. A not uu’pwr"Z@
5%5'1'&h\,. not A.S,. - ,

c) The new 5{{54‘@1«, is a.sqm»'\v”"?cu.ﬂ tea'hublc.
/,T-; vl lhes one ‘&V?’PC“ at ’,\—-:H—-‘H\/I(z <o
A Hurwite = m«‘,\.‘mal“si‘yskm s A4S
The poind here (s that i \/’ou\ have a rﬁah,yna,,Q sysierm

That is A.S. | non minimat realizachons of this Sanie

6?5"’6‘M may net share This vapcr‘f’g Sivee  asymptehc
staloility descrilses M ‘behavior,

BlBo f—‘ab}(f"‘% however, is not affected by e minimedity
o o min :‘m&(f{'kt of tre veellzation,




EE 5oy I HW 6  Sol whons .

50 SHEETS

22-142 100 SHEETS
22-144 200 SHEETS

22-141

=,

A( s~ 2

S)=|5=1_ 3=

& ) $ ‘04 $4+2
Tosseld :

(2 “‘"“s o

Em;l McManm a(earge ¢ " 2 sl

H{‘S‘)‘ Oroler Mipors ¢ s ., sFL, s , ©

(s-1)(s#1) o Cs+|>(s-z) ‘

S’ecmA order mnors 4 K , 9,

Least common denominator 7 iS2(s+2) = Mcmillan degyee =3,

'A’)\ Val&tra\-prO’Hw O#WB is They minimadl WC,JULS"'”V(eeA +D
-Pa\\d #,B,C,D,

| ()

Dy g b0 =[0 7 ]-

s N

D
‘A . _'LL' (2 —-:—5‘-— -
The st ;:H% pProper. pa.y‘-;L p—p 5(5') s 'hu,f\ / : - % sfz_ ‘: C(SI*A}

BeR>
3x3
[
(if:éz,@
La’f’S O‘F ‘zm; in ‘hus TF SD The

L 3 :ET, | Ax-lir%- ‘
L
6 2. _0 @ ‘, ‘ug,

check : c;(s;\:»A)"g, -1 -41(s ‘J
o S+z [9 o l

= C-\ -4] L o ( o o
L Lso i #L)[a ° lj
- E !

'Ll][f‘s" o o\ [+ 4 |V
o =7 ' ,




50 SHEETS

22-142 100 SHEETS
22-144 200 SHEETS

22-141

&)

7.

é, "WGJ\"" 4"@ see w\'\w’c e"VOJuCS Cavx \og Achueved W\"“’t 5_“’ -

Now \91‘(5) = ——"-f "l,_,é,S) = Xéz uz , gz: ‘)(_—3

put 1t all ﬁge/ﬂ/w

i,
o= [0 T]x+ll ]‘[:;-]

checks with Matlab,

[V I s W
~ 9 ©
0O~ 0
R———J
Frs
| N

Wam"’ fo Rnad F-" such Frat A“BF i"ﬂs eVafue,’J at
—~2 and -l "'J . ;

-5 -A e

Use O\Wicv" meth ad,u -
det (3T —(A-BR)) = (+A-D[ - »7{:\ &Hé J)f— 27
- H,e,[(,c_.)(—'b {M))(z-e-ﬁ >]
; = AP +YRI+EAH
S)mp.l 5% , je‘r"powers e%d.ai 4

(H g &)x’w YA?

(~4¢, +£ 21” +3)a é)
(45 - F +£3,—1) F Y

i \Jr\%nbu.e Sa[&d‘?w

C’J’\Cc/kf w/ Mlal@

feedback.

22 '
A’: {a 2.
| ¢ ]

' g o

B:" ' o| ,\_,7 n&f ca“';vo“abfe Cam"*
t » e canenicud qpav'm o

direct viethod poSSlb\c but h@«d Bc:H»ar nic,,, s 'ﬁo £ ks‘lmrlar,-‘-—,a’

TY‘ﬂhs-Porm Yo s:mph(-’y Tre. prpbiem ‘Mcm dw\-’c" rva‘hc-d
Want- B PR = [1 (}css +'5 w.u appear i L”B‘E)

-}
o

Can 'and' s F—‘ W;Wcu+ G.Véh HS;y\j M‘d“ﬂb} s P

©



50 SHEETS

22-142 100 SHEETS
22.144 200 SHEETS

22-141

>

_
1 - o o o
Wﬂn P“ C{/"‘IO o
@ | ¢ |
le [ o

A=P'AP=l2 1 o o

&6 2 © o

©c o ~-i o

Lo -3 o -

() o At ©
o o 3 o at) |
A-2+4, £ ‘ﬁ, , U R o o 1 -
= 2-21! o 21 O \ “pl o A+ o 1
3 (=

3 o A+

= (3“2,,.)[_(42:2*‘2.;7.}_ G+ +3(=4, (Aﬂ)}] +F (aw)*
= (a+) ((}—ﬂ(ié——z + &)+~ 35, -2 + 85 +13‘l :
= (2+|)[) + (£-3)2A% + (ﬁ 341, +-F )) -+ 4 - l‘pz,'f'éﬁ._, +-P]

Cselechon of F will allow me 4o place 3

»Va.(McS an-lud‘\cr& I WOu\+

hMuef T 'm s—')vqk wc"”n QA e-valu:o.*; ’—1.‘  No
Meoice oC F owrll. da,an?& This. é—yalwe, E-

This umw\,es 1‘Lai' we con —Qw,l F ek admevd ) €value sets
5"2 -2,-1 ‘“lS % -2, -2, -2, 3, l‘)m'}* no"l"‘ 3—&2 2,72, -;Z.;S;

The syster E Thus sﬁb\\\m(f—« ;

~




