Math 230 — 30 October 2020

/X 2
Lasy +ime: AE= X-X —axy

G A

|
A= 3!
I, - [—[,13(,]
@K
Q)]\;['b] U ? ['I )\:‘l, Pl
b = (-
’\’\:{L-] v’-‘[‘i]
Nolle nas”
i 4
ﬁ Cl-z ﬁ'— ’X"/X_Z_ZX,Y = X(l-y—%/) Xz O or 1‘9(’27:,0
- x
dy _ 2 [ =
At T 27~ 767_17 =7 (2—7(_27> 70 or 2*9('27 sO
,y v= 1,.)(
/Xﬂ
7= (-2 T x=9, %ﬁf?o/
- |
ondk it 27—27 ot 27 ()—'y)
’y:‘_%, I{ 7—’%’%, g%—o

Oml)’ © he of ’H\e m“c|ines Aeffeads on Q-

the x-nullcline _’]_—9(—017 =0
1
WA
X

R . |
l\u., S(of)e x \/—m*’e-cef" o
X-inderepr L

-
- a

Day31 Page 1



As o ncreaws bowm z b 2, the line ﬂe,ﬁ

|
=7

Iecs s‘}eﬂf,

If Ocac 1, the we have equi )i b iuns Pa'.n‘i's (olj\ ard (’X. , 'Y/J with %,>0, ¥,>0.
I a- 1, fthece thwo  equilibrum pont rerge, ond  Yhete S no  equi [i b ivm
P°; ot in o te L Ctdad rant.

Ths, a  bfrabon  occors at azt,

HAMILTONIAN  CYSTEMS  (353)

EXamfle'. df' 27 2)4/
d
e Dxryt

SUffose/ Hot (’X(;(:\, ’y({\\ Colves  Hhe $)<5+em.
Let H(X/yB =y7‘-o<z— xyt,

H
(/[a;Ml H 'X(é\, Y({’)B s constant for 4l t. W
o JH f(l X v
£z KO ) = ax A& Oy
LT 7\\(?“‘\ 4 ;%
P e E|
‘dH —
7 =0
Ths, H i nshat B all £
The  fonction H(x,,) is colled a Conserved t(lum“/ of  the suter
_ _9oH i gL .
ALSO) g’i:’%—"y(' ad jf -~ ;;/ So the  foutinn 5 @ HUM//'/\MW"‘ &u‘:o,\

and ‘H"e Sy.&‘kM 1S a Hamfl'/‘ﬁfq,. $j$k/“\

A Hani""‘l\'lwt 'ﬁa(."’l'bn s al\va/s a Con.scp\)el Quaafa"iy'
Soloi—ioa Curves of te S/.s"‘em ‘G“&u ‘e\,cl curves of H(Xzy),

Day31 Page 2



PRD PERTYZ HaM:l ‘}b'\iw\ SVSh'MS never have S\\r\‘ﬁs 6  Sourceg
of acy -}7 pe:
w\A77 Geon&ffy of  level curves. —_

HDLJCUU/ Ham‘l "‘OA?M $\/$l~0"4§ Can Lave S&(IAIC Con/\e('/‘;on'-

,Que‘ Curves ‘FI‘D"'\ Qa Sa/d(e con Ioov) arvuad ard.  Conmec T

Day31 Page 3



Contour lineson a 3 D surface:

nf-}= Plot3D[y~2 - x*2-x*y”~2, {x, -5, 5},
{y, -5, 5}, AxesLabel -» Automatic, MeshFunctions -» {#3 &}]

Contour lines in 2D:

nf-}= € = ContourPlot[y”"2 -x"2-x%xy”"2, {X, -5, 5}, {y, -5, 5}]

Phase portrait

Inf-]= S = Str‘eamPlot[{Zy—Zx*y, 2x+y”~2}, {x, -5, 5}, {y, -5, 5}]
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Phase portrait and contour plot together:

n[-1= Show[C, S]
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