.2 Linecr ond Alraost Liness Syrows Cpeet 3)
—__________————_-_—_—

lest time: tha phete oiegrem of asrsoctated lincer LAl le
e rembles that of thg wnoalinee HMtem adar & criticel nk
watess i tha @ffociatest lianer tytteen hag:
1) repected Cigenvalues
) P""""'j tmas:aan’ eo‘s.uvudug

Lompe o

= 5 _3j + Q,cj(g"...u") s § G.: Some oattont
oy 2
To° R reyx +y = g

by inspectn, ome of skt Cp's i3 (0,0)

lineor 2o chont (o, 0)
af [‘1(0.0) *‘3 (o,0)
L =

U (o,00 §yto,0)

-I-lu:

R fezdaxny  fy=-343ay
Je = 3“3‘*3 53 * 3ay!



o] ~3
: ]? A 3,
3 o

fo l:aec.d\ul f’jf".m [} ‘U\S,Qrt.‘a’ (0,00 13 a Ceatnr (ﬂ‘able)

but the truve behauwer Con be iffenat.
- ! o -3 X K [3("‘:*3” ]
: A % G
lets fee whe PM&Q d-n‘tsn-u: of Caies whan G 1, 6nd az-

(Gr0 = center)

in §enarel, nonlineer Syrtenns ae hovek to predeet

coce hert: )\ = P""‘"j i'MGSi'a‘.rj
} 'Wﬁk” bebevve
$Sceniler ilwa:, F Az nlumud



=
e e
B e e S T

A e

P L N

Vi

Linearized

(stable center)

=-1

Nonlinear a

(asymptotically
stable spiral

point)




'

- o LY liﬁ —
x.[c d‘; sec ygre

: & - &
€¢ijenvelves l 2 \ s o {e-2)Let-2) ~be = O

c ol ,
A ~Card))+ (oat-bc) =

ae (a4 X Jearok) e Lad-be)
r A

cleerly, & b, ¢,k all &l cfpece )
Ond Lhart fore t],n Cool :-easu.'i-‘ of Cp

Con Small pectutrbetons ta tha Auwnbars affect bahowor?
we bthanr & 'o‘.'{.\.rwt-‘ﬁs babhovers?




henpie

O silea (Smett nunbar)

At _

;l_t- X 4 Ej

%y

ac - *9

;(b': [-' € 1;’ (p: (0,0)

(S

l"'"" ¢ \=° Clenr'- & =0

v -1~

Qer)e g
I+ "‘»‘r(— o I+).'.--j-€
As-t2[e

¢ €20, 2=y < Efymptatically stene

Propac or i'o-rm‘nr noke
cqn.i;:\g L d‘{-ecit'v! ety e

m&lre



i{ € 90 (smatl PO number)

AT -t i,,m«,«. B ‘-““J_S— ‘ “t-Je

both Mat magetne, AS impuper node
if € <0 (Smalt neg &)

As =\ "—'-J-{ I B XN ITY AS spiral

paecs 8 L8 ["’f "]-\

X Cp: (0,0)
\ ot |
\I-ti-)u -s \
-0
\ -t =X
2
€z0 ¢ \ = e = 0 (table, Center

Y



Easm&nfogﬁ . )\: Cilﬁ-]k ~N 20

Unsteble f'u‘tcl

£ = Smetl n.cs_ﬂ s )\: 3 3 > b if""(c:
x T v

aSympt. stclw rpirel
( W‘j S‘Oufj {,).‘l‘lo'a‘r ia)




