EE R215 516 Nonkieor Sysbems
Lochice, 5 @ Feb 02, 2016, Tuo

"Hw #2 Due Thu , Feb 1%
s last Hme: -P;tdnfwk l;.’ﬁm(ab'ms
- Phase  porbrils 7 29 order  lieor  systims.

'Todaﬂz - Havtman — Grobman  Theorem
- Gondifians for  absence (Bendkinxon)  br presence (Poincace - Bendhinzon) % Iun’ddl-'c

obts o 24 order gyplins
Lo ot wseful for higher -oden. supslems

> Honbmon - Grobman Theorem
- relates PMM \foff;rmfs of nonlenear W W/ bﬂ[& ziu"‘ ‘Dotni's o bhose

neanis ot
Of COMSforJA.V\\g ﬂt o ho agmvaltuson‘uu lmaﬁdm.rg axss.

e R w f@E=0 i a hypebole equ™ point i Lineausakion
2 does nop hawe  egenvebes on the juo-axis (re. 2w peal ,oaub).
o [x=%

—> HB Thn:

“,f ieR" s a kﬁow-bo,&'c .eq’umpo{t\kb} i'f(?l—) then bhee s a
homeo morphism  fom a Mghbowhom’ g = b R Htat maps b‘adecfunes
o% 2= f(z) o Hwose o corrcs?mdu\j ﬂu\eansaboﬂ
Confinuous mop W/ conhinuous  brwerse
(see nbl'%)

-homeomor phism hes

a g z«gmvabw; on ju-ous s l"‘d”

7@%«@‘ T, * A +ax (zzkzt) —r Disappears when, ineanised about T= 0
'72; T Y |a 1:.6({‘ + 1’,’) Phas:mlk. T% nujb-a]{.g/
Ettum P{; X = 0 = for ~Hocen et_mi;{ mo;m:-Uj
Lineaise  around = (4] / \”“

bk ﬂ ) >
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*In ‘)o{a/ coordinetio < r= ar3 "’d-'.{xnds on a

é: 1 - a/\?)Q fncrtagmj alh Hu Dme
Efﬂqﬂvalu.ts wme on b J“) aus —r connot uwpe ,&WM to conclude
Cose : 0 :
=85 A7 vesioble Lose: aZ0 e
focus foous

Periodic. orbit: closed b‘a\’)edo3~, starte  somahert & wwes batk bhtu o conbain bime.
(nembrally stable )

» Bendixon  Grikerion ;

‘ ~ conclelon fu te abseacg 0’6/ ’m-:‘odic, UW< Jimik chhs Cej vas des Pae)
nwb'n,lhj stable. (eg: peodadun wf no

~ bor -QM\ order 5«1051’\5 : 'x'; c fI(ﬁulz) 2&); [LG»’)AX € sz ﬁ-'.dw‘)

721 < -f-,_ (1,,1:) 7-:-“5)

dufevpel2 23] -2 ¢ 20

DLy jz, Y A 'bxz
Essa\hclu‘d: check  sign of div £
--v"jl'%?'lfdiv‘-fﬁnct "d"\hm{ljeﬁ,w?‘b'eeroaddoesmtl 5L‘3nlno.

.Sim‘k‘é connsthed  vegton Ik , Gn b ane no periodic orbits in D
‘\m'—-v reguen wlo any holes

Pra)f:: s Let Hae be a Pcnnd.cc orbit in D Cedosed —&vcclb/j in e
= closed ‘b’a)edmy o} Z= f‘*) plou_)
.‘) 1 0y
f Green's Th: »L f(z)h(z.)dﬂzf[ div £(z) dS
) S L o
=0

Sy dwfa) d8 =0
For U inlegul Jo be %o,  ither = div fa) =0
o ¢ div f(w.) Changes Ay
Condifiony  of W Tam fead fo contrmrcichion
QED
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DAZAOL [:,]: ):a Io}[x,] Foran LT! Sustzm:

0:b,eid fixed = cannot  Chonge Ko

. of, _
dv f= 26+ 2o axd

-If a,d aw cnstenls, avd canct change sign
LI a+d#F0 = o fxriod.ic onbits .
h—ua{A) = d+d

frace (A= N () M (p) =

. o 1 Yes 0 4
I I T hormenic osallatof Saddh.

But  Bendixen does not cllew fo reach ge wncdlusions

7 E o 2 order  honfinear syslam: 7, = = £
i?. e EPR S A !5 ra'% ::76?_
4 /\1'2' ) sign of
@ ;/ &) / ® div §
No 2l — T & / No
2 1\ 2
LA
% &) é |
/ 4
7| Tendlge

. Pﬁﬁvdﬂv-invmm sets : stk in de b pan loave it

7 Poincoce. - Bendixon  Thw:
“Ghen a 2% ordy oo gystin  E={00, x() € R*
Zt M bea compodt Cclosed & bowndad) set
If (a.) Yue one no equ™ points in M, od
(b) M is Pos\};vdﬂ invaniond
then M oonbains a Pwoohc bt b.

Closed et : connecled seb /”‘ A Sﬁdw&
W, f\/ i
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2z = flr)
I b'zxjecbfj et stonts ok xo 5 ghven b;l [ (6,7{3)
M i Posil—.'w)j invanont i ﬁ)r eah % €EM 3 Q(tx) EM

Eq (4): Predatoc ~prey moclel
Ppgﬂ: z = (a,—-b.j) YA aib,c,d > 0 Pma\ud:? chonce of {)mdadnr«-en‘ﬂ 2nosunier

Predabr: g = (cx~d)li

(HW: Show Uit 1% guadront is /):sfh'vv—b-j, dwornteak gﬁ;

Lo Examine ioner produck @ boudeny of seb & momal
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