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WE  THEN  TRY 10 conuTRUCT AN INTERNAL LAYER A A JPIKE
ABOur JoME PO T Xo€ (-11)  LET y:s"h(x.xoj ANO WI“"LHXO*E"/IY).

THEN WE  OBTAW
w"-w+w1-—0
W= 0 N e dw

Wiol>0 FOR A SPIKE w’[OJ:o — EVEN [0 (UT(ON,

1
PLOBLEM  HA  EXACT SO LUTON *"HJ"'—;*JE‘"H/l).

TRl
THd  GNEs A COMPONITE EXPANJOON A Ue o(s"‘}
1 -/ (¢
Ukiu‘cu(x-xo) J
e 10 i
=l Xo ‘

SIMILARLY, wE  CAN  FORMALIY (ONJTRUCT MuLTl - SPIKE

N
SOLTON Al e 2 JECHI( Lﬂ;) U
2 e W

sl oK

DIFFICULT QUEJST(ON

(] WHERE ARE THE StWES LOCATED!

(i) How MANY SOLUT(ON/ N(E) A €0,



Now LET Z=£"”(X+l) wiTH U:UIZ) AND S0

foy=o, w(yg):0

1 ? 3
mut ety By ol o oTAm _lL’ U s 4 e E
1 13 2

1
mu ewe ue v B wme V) i-u +32_u3,
V(U
’ / vorict V(3)* 0.
- 1 e Aljo F=0 1 HOMOcuNc TRATECTORY
wiih w-wrw'io, W(#w)zQ
A ljI homocl;mc o« AGAIN WE ARE LO OKING
Oll \ I -
B FOR “LON6-TINE oORBITS

— win w0y 0 mw u'(1rg): 0

WE NEED A sotuTion NEAR  THE  HOMOCLINIC  WITH Ulo) “[2/\/—
! 1 B

L

AA ALK | A AN
REMARK : 1F wWE SET u(0)=U[2/,/g)-o THEN WE (AN ONIY HAVE A |-SPIKE JoL'N
IN GENERAL UNDER WHAT CONOITIONS Do WE HAVE A JSPIHE- LAYER

SoLyTiON FOR
N IIE o, -lcXxel
ul(#1)= 0

WE wilL AssuMmE THAT  Q[0): 0, Qls)= O wtH $> O

WITH Q,[())(O AND Ql(s)>o AND THAT TuERE Exurs A



VALUE  Uy>S WITH

u

0

aiu) .

leH)dWO , i @
1] U !

AREAS ARE AWUMED EQUAL.

NOw WE CAN INTEGRATE o OBTAIN
|
eu s vl s B wm Vu)s | Q.
2 Q
Now b wWE LET z=£"h[xu) 10 O0BTAIN
.LUZ2 ¢ Viu): E W=S u A CENTER
1 U=0 1 A JADDLE POINT
i)

W HEN u

: 0 Al

BY FOLLOWING THE

THE  HOMO C

NOT ICF
WE HAVE

LINIC.

wity THE
To PoLlow A TRAJECIORY ourSE THE HOMOCLINIC.

X:
DoTTED LINE INJOFE ToE TRAJECTORY OF

1f wE OBTAN SPiKE JOLUTIONJ

BOUND ARY  (ONDIT(ON U[-[)=0 AN U[]):=0

WE HAVE T0 START AND (10P AT A AND A’/
REMIEQWEL. THY GWE) A ONE-JPIME JOLUTION |

HOWEVER THERE CANNoOT  BE  MUTl-JPIKE
SOLUTIONS WITH THEJE  BOUNOARY (ONDITIONS,




STABWTY OF sPikl AwD  TRANJITION SOLUTION) @

SPIKE JOLUTION  (ONJIOER ”t’ a’ux,-w y' ~lexXel j o Uyltit): 0

THE  SPIKE JoLuTioN Fok  THE EauiliBRuN PROBLEM 14

J = W[ X'Exo] le)=.z§_sEcH7{Y/z)
LWFAMZE: et u: W e“;é W wrwls 0
THEN E‘¢xx—¢f2w¢:ﬁ¢
Py (t1]=0

NOTICE:  ON INFiwnaE  LINE ¢: w//ﬁ:o:/ M EICENPAR

W ¢V\~ THU ¢ HA oNE NODA
/T\ V po(NT, HENCE oW Wfl“ﬁf
y f IvE Azo 1 SECOND
EIGENVALUE .
SINCe etjewaw ake  NON- D‘egcnefq’e/ ] A 9\0>0 WITH q5°>0
col({u'oudmj 1o FIRIT Eljqu,de ON (Nf‘ml"e LINR, ON

mode tNg, € AN BR scalkd ouf ao 0 fzon) 4.0,

The eHled of “Fap Away souwosnr” pEwTuRs O, oY
EPONENTALLY SMALL TEMM A &0 — A0 UNITABLE,
TRAN (T(ON  LAYER conio BR Uy £1 W+ U- TN Uy (i t)0
T w'ew-woo e wE TAW (W) LEr u=TANH[5"7(1,(1=~’§J:]+eM
i e p-3wg=Ad Wi Aio e grw! av Egesar
ON INHM&Q LINe, S IN(e wl>0 —> 5\0’0, @, w' o P EIGENPAIR

o Whimle Loie. PRegence o AU Awhy BounshkE T MAkE O(e‘c/e)
~ TRANJIT(ON LAYER 1y MET AJTABLL,




EXAMPLE (BURGERY FQUATION ) @

cONJSIDER  BURGERS EQUATION  WITH SMALL DIFFyspvmy £ ect

oVEN  BY ut" DUy= €Uy, e, 150,

WE WILL LOOK FOR A TRAVELLING WAVE JOLUTION To T Hig
PROBLEM v THE  FORM g V(x-ct) wry z:x-ci

AND Vise): VWit V[+w): Vo

WE JUBSTITUTE To ©OBTAN Ut: 'CV/ Uy V

J

WHICH YIFLD  THAT

-CV/+ VV/=EV” WL 2D
L
V['b")‘ VL/ V[fd’) : VR \
70 MAXKE V. uNIQuUE WE PN THE  PHAJE SHIFT AS v,

Vio)= \VR*VL)/Z.
wE ASJuME V. >V,
Now WE INTEGRATE 10 OBTAIN, yp To A comraNt A

v Lyly A EV/
2

1
THEN N [-2)= V| WI(TH -cvl+2LVL+ A= 0
Vite)= Vg “C Vg +_;-VRI+ A= 0
2 41
T VELD -¢[Vp- W) +2L[VR-\/L)=0 —> C:_z!,(ngVL)

THEN (Vg V) Wy +—'—\IL2+A = -LV, YV yA: 0 — A- ELVR VL-
2 2 2

THEN, WE 0B TAN EV/!-"-ZL(V‘VR)[V‘VL)

Now WE LET Ve Vet Vp + W
2




THEN WE OBTAN @

el LiWhd) ol
2

Wl-@)rd, wiw):-o w(o):0,

]
™Y wr-d TANR(BZ) — -ao(zmcq’uz)=.zt_o( (-4T cH'(82))

THY G VE) LR
1€

HEN CE Vizr: (NgeV ), o [V-Wg) TANH((VL‘VR){X-C'L'})

] 2 4c
_ ndltiie
where (= Livtw) /N DIFFUIE LAYER

| o of wioTH O(€)

{

Vi
NOTICE THAT (F V== Vo THEN C=0 AND wE HavE

A JTAT(ONARY SOLUT(ON.

FOR  INJTANCE Jup PosE Ups Uly= € Uyg -lexel, 150
dl-t)=d>0 , Jll,t):-dc¢o, E-0F
uixo): fix).

THEN  TyERE EXuTy A STEADY- J7ATE  JowT (o LIS( () THAT
HAS  THE  FOLIOWING STRUCTYRE
0(¢)
{ | Cogx) e DETEAMINNG Xo ANAUYT(CALLY For STEADY
-\« STATE  PROBLEM REQUIRES  MAT CHING
'.x, A EXPONENTIACLY GMALL TERMJ  BUT Y¥o: 0
° BY JYNMETH
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