Siwgle. A

P

Ct’\j{’tﬂj {“).5 Jl’i‘*’?(ﬂ api o {fﬁ{ - f;

' ) : - | : sy . »
Cmﬁmler s::rufﬂoi% og Sina,gﬁ site. (M S:'.?'.rm?e:} Cvodivis W A4 WK ot SN B€ L

WU

gwu‘neai \‘Jj
(VYY) 4% =G () | x(o)=
At
2 &
)
where Q») = \¢ KC ~ Et‘_ﬂ_} = \tECl'—}JL": - E;\E: 1
M ™ T
¢ (%) Cerit

Etu:eibt‘;a aye wﬁtaﬂi 50{”‘1”0“5 (ii amﬂ):
I SO | ZE€41%S 64 G(X)

Theorom i There exwl of wosl ) positive equilibna o< §,<%,

e g 7,

51:}11.1.1:1{3#\5 uﬁ C=C ‘-'GE:‘. 01 V_I. 4+ C e, —= C

vt
N

o

?rl?n4» 'T\ne-j Gre VGVCUL?-S 04 4 azt whida Lg-p(:t.}""' b X +- C e miercerts _5'—'—'C-'

// C I
«c(f}’:’- bywx & _?—_f_(;_e".y_r_‘__ ct BA
x> -
Y0 >0 > O

7. has a SIAALR WAl w

. G[x? = C - O has 51“‘*5\.61 wmex /N

?a‘ssl'mt")’ies: d%?ﬁmdn‘w‘-ah oV VAL e o C‘: Ca X \A(X*)

C ,_7Q.§_: C‘i—ﬁ < B i
Y/ ov | oc | /7 N

!i' _:UJF:‘r—-_--. -c-h-m--.-,...-—l-4‘-_l—ll i.._...-l--—.:““ —+— T et ——— ‘I.—

k , PR
| \g‘ﬂ- ovieg ) bl premwm Q@ Eqwtl é’ﬂ-cx

oo equilibria 0LE <%,



JS(VI%LE N2l . o C)imale. 2.

Asswme  C, X' ove chosem so as to hawve 4 dishiwnel equiklena 04 “5:4}2

\ 2

Theoseen 2 T4 3" =%, or X'=%,  Vhen x(t) =X Vizo

?i’“aa!r v 'E, :Im are 50 lufions of G(x)ik{cl-f(x)] —ay
o then GR)ZO » Ao G(X)=O, x0T = xD)E X s soludia
'%u,t? v & Uae a“l)ls co hntion [ com the {I\/P{} hove wore Thom one sﬂutim?
(s the (IV? ) wtu-PmaA 7

"fheore.uij:'. Dwe (IV’?’) L3 wdé-POHd o4 fwg s X ; 0

pe—— R S

Deosl® Need Yo veriby the hypotheses of Weld - Posedvess 1 hw -
G(I) Cﬂwst::ﬂu-omﬁ-, bowm . L‘i? w_r;*.' )( '; G(;{_\) — ‘I. [CI — f{x)}

. SO™Me I'ec;\m&ee aniWﬂ'—s ﬁﬂHT'I.
’ | l? - 1 '
QF?{L'LJI}: oLt <o A<x<E5} _
. : ) .
Tw @ \G\{:k{"\(‘.‘l—k\giﬂﬂé k<Q1+HB%+C‘eA) =1 M o0 ] A_-;_"O

¥ I 1
6’| € 3B+ EA_‘_E_QA _K <oo prvided A0

So, as as X 30 we con choose A >0 omd we N\ haua well -posediess

!

", akse Un (queness

Qewki__ . Note uselubuness 0% W iquemess proper T Lo chow sometlivnag is The 4;13-(43
Al we veed B show & Wat o s @ solution |

Newaik 2.0 IF  x(%) _:?l al sowe Hme t, then x(t) = ?:? s a“g}e('
e 2 P



gfw%la_ Qe . .. - Stvgle 3

| Whﬂﬂ E‘{x<:€11 C(X)>0 SO _j__;__:ca))(j = x(t) ?

| X
ﬁ when X< 5 o X?Em‘ GO s <0 = 2P\

‘E‘ 15 r—epmﬁ aqm{t‘ibrfum (u-hi-t&l:{ﬂ.)

Phase,ll.’mz . ——— e
M 15"':! -iq \s attractiﬁ eqw'ff'lh'llum @'aﬁle)
- €83
evolutiown
Lﬁ xﬁ{\\-
Treran ey T 2 >, teen %) N and b xl) =T S
- "' - 0O G

S {

ol X >§2 = G(f’) <O = %) X as (awj as x(t) filE!Hm;“S > £,

aad X [1) decveoses souer ord slower toward 3, since Glx) = O,

Com ©.{t) become <'§2 7 swnce K(3) is Lﬂm{immws,‘\i wouldt have, To Sitst

b&cuwﬁ :"Ez ] and then 2i) = Ez ever after wowld he ‘t_(io. sol E\j Miquews,
x{tH) 7

I6 x(t) ever becamme L5, then %% >0 so & wowdkd 2AE ond if a

solution x) £ 5, existed we would have Tio sols | coutrodicting umiquenass

70,
o Xity =%, vVt )

Conn 'k %Ei ek (;h-i,atlj '>"'§,2 ? § WP Pose Livon % £ =5 > EE., Thew

A
e, io so xit) waust steietly deccease cavnal flottem out as b =T sive EQ’J;‘.

A
Tt cam Slattew ouk ratnLtj ot %, So * wiust keep Aeaea,f.{wa belaw § ard —-;'gzr.

”I\\@am J: PR '§] (x‘" 452, then 2L 7 stffcﬂtj amel. &AM ZH') :.ng

t—roo

Proci = Q(¥) >0 = x(B) }  CG) >0 = xo) / ostaily ¥V t>0.
As m Tkml-{-f ‘& ccuanol Slaltlew ol e..fw?t ok 'fl . 3O witas T \an 7 to §;~
bul stewers amd lower ! &)

L

-I'i

5

.




!

LI %\W"q O 9{. ek PE Y9 ?'lji@ ‘.

’ R | , R - L ; ;
'Ih?@rem’é I‘: r < E: *hem wiE) j‘ff{“_;flj decvease;, 7o EgroTém*’fﬁf naret -;1{,.{4!‘4;

e i e, P - t

- Fal . _ I;
i 1.:/_'_\3 awd c‘,i‘;‘iﬂiit.}ﬁ;ﬁ ol Sowre  tiw-ie %..lf.mc., %,., ‘ € Lol e

X N d.ljﬁ
.e’ 5;

E_:T':'"

mm; DL X< E, = Lz <0 se gzl Yy :
fastey mad foster becawse G(x) becowes wore amd wiore wegalide,
Cown L z [0 -::% > 0 7 No ! e Swaller bemw,%&mbw nesa‘.tiu G(x),
Yo fastec 2() decreases till & dvsoluves [ x(t) N 0) amd owr waodel becames iha\??ricaugl

Bk e tauses the question of ww-PaS»EAneﬁs{ which we ?WUM for Oi Agx < B
Hee we weed = A ¢ 2 £b  bul them \G\PlG’l—*m,memt valed |

)

Tkanrme: Oy @\!?) v well - posed  evem for % > 0,

Pl’oofil Ct:m&\olet‘ 'u’\i’.. prob(ﬁwﬂ waﬂy\ X O mol.eY thmw V¥ \ t(x:) ad Wkﬂam'%*

- t(x*) =0 L
%_ GO 3 NS
Teke as t’tutanﬂ\e. Q O:OQAQX‘?—Q%{-'EH
O=0< 1 € b "
Then -52-5 'S conbinuous (5'\\.1:,.. x> fFLO) , lCz(})l = lci(‘_l—- },\O -—c*eﬁ}:: M

G M) [ (0 so omy K >0 will 23 L’P. Cowstamt

\

\-\-ﬂﬂhcﬂ- , U, E\\S E‘E:‘) L-f, cow’(}ﬁ , baw-zci } L-kp‘i-du‘tg N v ‘i'.'

omd we \'\ME. welt -?o';-aqu_'

IY\ PraSEc.t i !juvb uh.u va\J ’H’\uvﬁen'gﬁ(.? ?%u,&; Prﬁclfc..tt‘n%';;
‘mﬁ SGMinﬁ Thne (T.\/?> ﬁwmeﬁto«aﬂji

Need to ddscwses  nuwen tad wethods for VB¢ wwow,



