ECESX |solu+.-m +o HwW #4 l

50 SHEETS

22-142 100 SHEETS
22-144 200 SHEETS

22141

&

Selution v Problem i (chen 5.l\)

c— _' l
x-[o ]
o o

Test By Wavgirat stability © Look at e-values of A

o000

C'qmra clevishe polyn oy §

+) 0 |

et (AT -A) =4e*(ao 2 d= SOEY

o O
we have one ée-value ak ﬂl=—.'1. and Fpo ot :\9.:0

Y‘,=1 ,(‘2=a

The e-value ot )‘= -4 ie no ,omb)enn buAt hae

paivy of e-values ot 22.=0 I5 aprbleny “we '
need P check That m,=rz (W ?J.ow\z'hﬁ'c mulhp 'i'cH‘g
equals T alg-ebmic mulHp licity R Tw Dy C-value).

E(2) = nllspace (A=2T5) =nutlspace (A)

A s w\ﬂeao(g M echelon 'obvm hence o basis fo&v T
nuwihspace foflows necharadly as

.- {[]]

Sinece W€ have o ’ d'l(mSIbf\&o( 190559 ng i ¢ (‘3
[}
—"9 A is .t_/\_gi" ”mag’maﬂy S«‘able,

Nete Tod A is not asymptetcally stable sinice
A iS not— Ma‘r—%m"aﬂiaw" s ble .

Saluhen +o Pn;blm 2 :Chen 5.2

o9 o |
x(k+t) =1 © 1 ofx(K)
o o {

Test ’\gf ‘;Mouraahal" S'HAIO»')H-E, : A?,m‘n fLook at e~values of A

we See mat A, =0,9, A= L =
\—’—Y\_—__’/ .
A.igdomic multiplicihes
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Nete et 2, is no problem but Tw repeated e-value
P Miah'} be. Need to check ?—Qow\ﬂ,ffic Mvih()\\'cl*y
oA 2.

ER,) = nuld (A-2.15) = nudt ([-‘5" 5 é])

A basis for E(QL) s B, = {'::) [C::}
I [

Aim (E(}z)) =m, =2
and Since Mp=Y¥e this syskm IS "Marzn'nwuy " stable .

This system is pot asymphhcally stable due t Ta
e-value D,=], »

Soluwhon b Prblem 3 © Clew 5./4

A= [O f]
~0,5 -l

we need 1o use me Lyapuncv S«}z«bfl&g e ovem to show
Mot e e-values of A lave negative real pards.

we will ute Lyapunov Lemma I which says +hat

y:
ATP +PA="Q

uni Wne
has a’posihve definite soluhon for P for any parflealar
posiPve dehnite @, Tun A's e—~values have negative
réeal Par'fs, ’

Let =T,

ml’\ we. MU$'+ ﬁ;\d P“ ! P|z { P;. M Pz: SOJHS“‘Q lf‘\j
0 -0,5 Pu Pia Pi P (o} )
.'—
. P2;  Paa P2y Pz ~0.5 -|

To Solve Thisl 'Hr.s} S\Mp’ﬂ@a e LHS

11}
—
o !
[}
- O
L

- '21. Pa, -4 P2 -4 P2 Pu =Pi2 -! o
-t-

Py - Pa, Pia =Py =% P2z P21~ P2a




50 SHEETS

22-142 100 SHEETS
22-144 200 SHEETS

22141

&

he\nce, e%uu‘hkﬁ (i,j)'th en-hr;es, we have L/ €%Ma+l‘7ﬂ33

a) "’ZL Pa =3 P2 =1
b) -3 P2z *+PRy Py = O
<) Py =Pz — & P2 = O

d)  PatPy=2pp =-1

Since Soluthon Bor P must be posibive dedfhite, we
n:q)ulne S\{mme'hrv hence B, =P=. We Can Solve a)
immedia.-felg hen

2P —EP2= "1 T PRy, =
3
Ten eabua'h‘rn d) = - P2a =-3 Y Pz:,’-—::
e ebua-"'?im b) = p,=41+ Jz—% = *
Node that €guation c) is also Sw{-isqcied now

e )
hewnce P: 3 which satisRes te symmetry .
: %2 PWP"—""'% but is it positve debite !

2 13 21 13
= XN -TFA+F - = AT At

bru“‘c 'row('e e e ) “_-%{ -
det (AT=P) = det ([* a-a/l “(0-3)b-2) -1
2 13

vools oL this cbuadrad'n'c eﬁ.ucché'n ave

13 Z 1
T IJ(5) -2 13 ,.J 169 _ 104 '
3 = g =V Te¢ T T%
1
I3 [ T |
oy '_'—q :\] .'é_.s— - _’_gf ‘65'
¥ - %

Since \565 < 13 dmen both rools are fos‘.h'vc

an d P is fOSi hve AQ"{A;"? . Uf\( ue Pos“‘fjw &'Q’G./\ |.'+€ P "MV "ves
That A s hen Hurwitz, .
(Nokd. ko art easier ways Jo shid Pis pesitive defa, )
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Selwhioyn v Problewm 4,

@ Pu - Pia
[ Py P22

:
o[l ]
2

use  Lyapunov fﬂloih"hg ™Me ovrem

pr

P-ATPA=Q et 0-L,

Then
Pu P2 : I Pu P I _ [’ o
Pu Paa ; M 2 Pz - 2|
Jrst puld sk me & Herms
5"'“I0“+“6'~

[ Py Pia l RS Pu = Pia Pa tPiz t ©

i P?—\ ‘P?-Z “ { ! P21 —le Pz' + P22 ] o

(iﬂl"hl P2, T P22 Py thz — Py —Pa2 _ [ t o]
B =Pz t Pzy "fz‘z Pu+ Py +Py +P22 ° 1

ef)‘“’“"‘ ("', J\th ferms

<=

3 i |

TPyt TP '*Tonl""L',Pu = |

?Pu"%ﬁz""ﬁf‘u +hp, =0

-1

Y Py 4"“-’(?«1"‘%?—)_' ‘*’-'q Pay = O
-1 -4 -1 + 3 ___'
9Py 9Pz TGP T R

Use Matlab fo solve. ..

- L
P" T & Q Po)
Ar= P 0 = P= ]

6
Pee= %

P c\&wlg positve dednite and urique, héwnce A s Huewite,
(es €>Oped—d)
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Now ook at A’[l "‘X ;) use prior analysis o write !

[Pll Plz—B _ {PM "P-tz, -~ P2y +P22 u L PP~ Pa -Par \
PZ‘ P2 Pll =Piz + P2y —P2n Pn +Pia+ P, +P22 |7 | o

c’:buM-C (4. ; J')\"k terms:

Pia, + Pz —Pra

= |
Pyt Py tPy T o
—“Pu+ P2t P2z = O
“Pu—Pia-Pey = |
o | 1 -1 Pu )
P
-1 0 { ‘ P‘?. 1o
-1 | o | L B
{

-t =1 -| Ol
X
X is inverhble | so Wig,ue soln eXl's*SJ

Py < =1

- -1 9
Pip =0 =
Pa = 0 9 F [° -]
PLZ T -
P ot po;iﬁvt defnite hence A not Hurwitz,
(os cx\o'ea'l-aJ)
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Sluwhon h_problem 5

-
x(k+1) = [ ¢s 6 m_’:] x (k)

~sin & cos®
\_._——\/.N____/
A

Leds Aook ot dSL{W\ph)-‘-\'c S'fu‘a“l.‘hg 'ﬁ)\}sf, Find ™a e~Vvalues

[»]
de+ (’/\l'q_—v‘\\) = (-cos 0)1 + sfnz-%—
= AP = Z2hcosO +cos?E +sint E
Quod rache eguation | rots !

20058 £ Yoo — Heos®s —4sin2 &
2

reofs

— +. ) i ' |
= 2(o§8-—1&$m 2 ¢os & i'.jsm—;'_—

2

®

what v lues ow’»’ © couwse bet vools CoSé*‘jSin?{ = 2
~ 5 co$ 9-—] S‘IV\% = ”\z.
+» have wwL"?M-""ho(e less than one ©
Stiice botn reotfs have same ma@m’hde) we just need
o Look et e of tmam.
-
) cos & +jsin -%I = Jus‘e tsint 2 <1
Sguare both sides

CoSié t S'\nz% < 1

‘}Y‘\a id&v\‘h""sa, Sin& = Jz' (l-—(,os 2o(> hence

tos’@ +—‘i(|— cwsé) <1l & Cosz'e"%(ofe '!'-7‘: <1

(052G ~ L cos® <3 S cos?O-feosO+fp< Lt -

leso-%) <tk o (wo-}) < &
~JE < cs@ =4 < [T "

_'li <tog® < 1
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hence | Since (oS 6= 1 onlu when 8=0 (_Rn BUY range

of ©'e[5,2m)) Ten we hove asqmphohc stabilihy uhan
G e (o, cos"(--'i)> o

randk bﬂ égmmeﬁng_

O €& (am-cos~'(-%), 2m).

Marg ank “s-\—u.loili-l—g_ is Satished ot oMl of hure points adso
but we need Pocheck M()ow\"‘s

9={0, coS_'(-Ji) , = cos” (‘15_)}

Wen 6=0 A= J:z_ , fepeated e ~values bust d.‘agmd'.&b'e.J

hence ';’V\afalc;naﬁg“ Stable,
S VA1
When © = tos (’2)/ A= [7_ =

-B L
2

2

AL

\w This case A hes A dishrdh evalues 2,= -3 +j
_
2 J

M| &)

botn have magnitude &buc-—q o one but M=, and M=y

hence ”M@r?:haﬂtﬂ shable"
~1 J3'

Wl'\bﬂ er QTT""CQS.‘(" J‘i’) , A= 2 2z Sa&e;eas p(‘fof‘
-3 '
2 -

Hene syskm s "mar@iwﬂgh stuble fovr O€ [O,cbs"\(-‘-n-l

and O € LQv—cas"'("’i), 21'r>,




