ENGRI1 - Nonlinear Dynamics & Chaos Swarthmore College - Spring 2025

I

Mon, Mar 3 Lecture 12

Chen e 5}/31‘0\45' Goasevakive

\\) \\«/swﬂg cavespsnd  fo

fricGgaless Mec‘ro«vicaﬂ syp}ems + ofhers

\“> Md‘\wq}to][ly, when jeo( can Bl E(X).

A posibwe Chovge P is confinedd o wove oa x-axs

\)(" %o.) +JQ

LOC‘V("N OIL\ ? ' | +M

(g = \]("C xszz * [jqz P ?X
Elechic PD{'PAEJ
Cb Q @ Poeral pr‘

x

2
' r xQ xQ

>

2
fack L | v "oommw

3 Q_; €y 4 @_236,2 _, herz wepmed
¢,

(

Hore dcce: 9t X=X | 4+ &2 : bt
R (x-%aft +Ypr [(-"qfergr  (x-%p,) +g? /-

Instructor: Emad Masroor



ENGRI1 - Nonlinear Dynamics & Chaos Swarthmore College - Spring 2025

hdex of o  clojed cuve in o weehu  Helol.

A Meogure oﬂ {-L\e_ "wfl\o?ily“ of He veckw g'eu.

Lt %= H(X) , xeR  and C a closed curve
“ (does nob sel -infersect)
0 Smﬁ-O‘\‘L\ vechas AC(CQ (CI&’/) not qus Hru ﬁ.x@l P{.S

of Ve wechs }-,,_(d)

Le_\' Ef? be ('Llc [e between
the vechs beld "[3] ond
He herizental fw ony peind gq C.
> ¢ = hu (%)
[¢}c ; Q__e__{- c_kaye_ in 275

over e Cew. lep
Tadex of C asundl  C.

Ic = ‘— [961&
< X
nefF  numbec 0(1 Cous fer- cloclew ' se J*ewfuf'ia/\ﬂ

Mode_ by the wvecks  field ﬁ(&) as X
mowes  countescloduwise  apound C.

Instructor: Emad Masroor



IL s i.=- | o
77 ] ‘ N
TN
1/ / j k \\\
NNl
e I.=0 it no Fixed! s inside C .

whwose  indjees

sum up b0 + 1

)

» £ C is o ’r(z:j'ecfefg;, I, = +|!

o« f C cm be M\Hf\uaush, cefrmed  info C‘
witleut  possig Hw &  Ared
o |0 oMl arows in e veckss field ez divechon ,f»-b-F
Mea T dees adt c.
Te index of a fixed" point = Lo b any C  Hot
encloses M\A/ Pot  Bxeol pt.
Am/ closed echif in P\aa/e p\ane must  encloge AX@' p}s

e =41t L o

v 16 C surreunds  mubiple bred els, 1. =% idex of eacks ﬁw{f

13

Instructor: Emad Masroor



