Home work #fé

3£6.5.12
Aha\/zc the Lllow
X X)l
y==-X

Solv-hom.

n}/ 5/5{'(7\-»1

\. Let di =X 17 A'lbn}, Soelvtien curves 1 Pollpws +hat
ZXX+‘2)4/

3 To vnd
= 1 Sfand bedtton He behavior ol +his P30 WL Capy
vir+ e Pvlalﬁ Cooral-‘-u.(s.

l"\“—)()(-!'yy O
&=
-L{Z—— __;,Z_ -**x(x+ )=-cos®

There fore, +he Phasc pectrait is 7.th by!




(5 14

CoV\S?fler +he -Co\\awin;, wmede| a 7lu‘olfv~7
V==5iné - Dy?
V= ~Cosp 4-v*

where v s ‘H».c?hdtr: velocity, &

15 +he angle w '
DPD ) dv\“}ﬂ Ahquzc e )4 +H the hor'z-.am) andd

Fr;S{-cm.
SolU'HDn:
i. IS— D =0 Consider +he Lollow:
E=v*-iveose
=DAE 2 s
Y Jvv SVCOSQ--]-}\/;;,\-Q..Q:

- Dv")cos#-l—Js-‘W(-%&wf)

‘;f ?Vanh"y '

=W —%9-0&)-3(7{:.,

=Dv¥coss -1|)
=0.
Consequens) +o
Hhy
% Prensly, /r_: S SXJHW‘ Ve Can chly hove cenvens and saddles.
+ 'L'ﬁi} &

Lo S

i




1. TS pPs>O we wo lmfcr have a Cownserved guanf—:-iy. Lers
Araw +he woll=clacs and analyze +ws 3ritem The null-cliaes
are fiven la/.'

I’:]J“ \/::'tgl'ﬁ“&n@“, (\t/—":-' D)
ll V:_t\!<bse_ ) (é=0)¢\/

T

L
)

o
iy

Y 1 . — a‘“d 4 N N



#6.5.20

Analyc +the Feollow: iy model Forr Hhrec Compd"/ Species
P P(R-S)
R=R(5-P)
S=5(pP-R),
§0Lu+s'an .
Let+ Z=P+R+S Then,

Z=P+B+5 = PR-PS +E5-RP +5P— SR=0.
s, -H.a total papolation, 15 ConsSyant, Let+ w= PRS. Then,
w=PRS+ PKS4-PR5

= PIR-RS + PR(S-P) S + PR S (P-R)
=PRSLR-S45-Pyp-R)

—

That

That 3 W s a ComS+ant+ A5 well, COV\SC‘iU!Wf")/, Soltien Cupves
anre dC‘Cl\V\Ld b :

P+R+S =P,
PRS = Co

We Cawn always rescale So that Po‘_"'\-
= P'-'-'- FD‘R"S ond P= C.
R.S
% ro_R"S: C
[

=P RS-Fs-rs™=(,
= RS L R(R-PIS+C, =0

=> $= (1 -R)R £ JRRPY=4kC,
o 2R
rves o Svfficieatl, swall Valves o€ C

Tlrws, \"/3 ?c-l- cloyed co

O,



(.79

Con Mruet a by ste~

sdhev, i which one rons Clrckwise Hat

i Uv\‘7 Oune 'F}KCJ. r’:"‘;‘\

with tu0 closed trajetiries  one tontaralny e

ofbey cwnhrclockw.‘jg AnA Lhere

Sﬂwh\w\r

In Pplar- Coovdinates ConsS.dcr
F=v(-r) (3-r)
b= ) -y

the £ \ow'mr 3y 5tem !

|
¥721.12

Shew +hat
*=~X4~275-2/T
Ry vy

has  wo PCV“-@CUC Solu{—:onS,
SD‘D-HOV\:

Levr L=x"¢ OL/"‘ Then,

'y

L=2wm X xtany™y

= (X723 2yt ) v an (- k)
15 M=2 +then



L=-2X ¥'t°x %yt ron (-2 4 y0)
Nauh?n} powers We mced n=" and aq=| Theeefore,
| =-2 X"*-Lfy})‘ A -‘h(ya— *\7*1-1)(;/‘*
=2 =Tyt

2
T"“M'F"MJ L=xX "7'1 oa L;aranav' Lonction,



