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(iv) ae™24+b < c < ae™? +be®/? 72 51F, Co IF/UICHIFUER G % b Ofif L NEHE

Bz b Oz < (1) IAT, 5 0(c) € (0,1/2) ITW LT, (3) AIRD LD,

SE

M. Hildebrand, Ph. D. dissertation, Humboldt Universitat, Berlin, 1999.
2] M. Hildebrand, M. Ipsen, A.S. Mikhailov, G. Ertl, New J. Phys., 5 (2003), 1-28.



Motion of interacting camphors

Shin-Ichiro Ei
Department of Mathematics, Faculty of Science
Hokkaido University
Sapporo 060-0810, Japan

We consider the motion of interactiing camphor particles on the water surface. Assuming
that each camphor particle is slightly deformed from radial symmetry, we show how such
deformed camphor tips interact through the shapes. We only consider two camphor particles
in this report. Then the considered model equation is

Tlpj = / ~v(u)nds,
00, (1)
(1) 0, = / v(u)r x nds,
0
Uy = dAU—U+f($,P1,P2)

for j = 1,2. P; denote the locations of camphor particles and u(¢, z) the surface concentration
of the camphor molecular layer, ©; characteristic angles of the camphor particles. §2;(t) are
the interiors of camphor particles represented by 99;(t) := {x € R*; * = P;(t) +r}, n
outward normal unit vector of 9€2(¢). In practice, we will deal with a slightly different model
equation by smoothening the above equation.
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1. Introduction
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(2)
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*T 164-8525 HULTASrREF X R By 4- 21-1
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113 Z DIEDBIFICR 5 72 2 & Tld e { EEREICHIG T 5 slow manifold o EEASEIE 3 3Lt
DFFETHORFETHERS Z LIFEL B L) TH 3.

ur = Dyugy +u(l —u)(u —a) — v, reR,t>0,
vy = Dovyy + €(du(b—u)(u+c¢) —v), z€R,t>0,
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Conservation breaking dynamics in reaction-diffusion systems

PR
KOOSO EAREEZ B,

{ w = Dytge + f(u,v) +eg(u,v),

vy = Dyvge — f(u,v) +eh(u,v) O<z<i) )

ZIT, f,g,h S THY, Dy, >D, >0, e>0 T2, T, HR
SRS THEET D, e=0DEE, (1) 1F

{ut: Duttzs + f(w,0), (0<z<I) (2)

vy = Dyvge — f(u,v)

L b, U, BREFRZ D D IIBIEHUT B (reaction-diffusion systems
with mass conservation) & X i¥ 5, ZDOHHIE, (2) DI LT

/0 (u(z,t) +v(x,t))de E/O (u(z,0) 4+ v(z,0)) dz (3)

DD ILDOD 5 TH 5, (2) IZMIEDHEAL (cell polarization) ZFiHH Y %
72®IZ, [1, 6] ICX > TEAINLMENEETVTH S, HoIE, (2) D
EDED f2boLE, JAEHEEM DAL EN (Turing instability) 12 & -
TR — kR 2 P R0 © 31§ 2 R DSIRITEAY & 17z Bl 22 TR D fig: (spike) 12
WD 2 & 2 BUEFEA & semi-rigorous ZRENTIC X DR L 72, 2 DFERIZ.
(2, 4, 5] 1T & > THEAMIC b B ICREH S 7z,

KeE T3, (2) 28BH L% (1) OO RIGIETERXZR 2 HWT TR
BRI LEE 72 22— Rk 2 P 2 D D RIBIEHOI A Th > T | BRI
FRIZ B W T Turing-like [ — v 3BIND 2 ED3H D H %1 LIl
2T, TDIT EIE, HFMNRZER Y —VIEEICE W T, 47 L b2
B RO FEZTIPRICT 20N VI L ERB LTS, F£72, (1)
L ARRDOFEE Z b DBl % 3 o O SOMEE T R 2 v T, TRID X
JITREMEIYIT (1FEAL) —BREHIRENIREE & Turing-like & Z2[H] /85 — v 23
RHIEEDIRLBEN 6252 5,

I id, RIMEBTRRRDOMBD YA F 27 AICBWT, SETOH
WIS T BHFWRbDBH D I B EERL TS, P EofERIZ, FRH
BT & DILFRINIZE (3] I &0,

LRpE K 2f N EBREE A8 R, kuwamura@main.h.kobe-u.ac.jp
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BRI ECOMEEDT T A - ROV F T 3
TERZR DIE G E & B 4 % IERR I E

BEZS  Eilk CRBIZKRT)

1 &

AFHEHEDONAIL, C. Bandle (Univ. Basel), Il LMK (KBRFZK
), INREEER CRISEARE) , ZEIRMK (RKT) & o
EAME SORG

REHE D)L, SRR D SR

Au+ =0, inQ)cS*cR" (1.1)

ZERIE EOMEE Q) THEZXS. 22T, A IXERE S” TO Laplace-
Beltrami fEFZR, Kot nldn>2, A >0, > 0 /NI WVWNTA—=KT
H5. Qe) 1FAbkn T, HHERE 7 —c OWHBRTH 5. BEH ML,
Dirichlet, Neumann $:ED A7 59, H-FEEALZMELE X 5.
BYTIE, LR &S RIEEREOMD IO W T HEET 5.

Au+ N—=u+ [uftu) =0, in Q) CS" (p>1) (1.2)

PRI eAD L &, —A OFGMH - BEEZKITLI<HSNTED,
K BHOEAM (k=0 2582 5) Ek(k+tn—1) THY, TOLEEZ

—2)!
(k+n Q)Tf)é

2k +n — 1>—(n T

TiE, KHEED &S RHBOBRHIED L S B L EAHEIZH A D
DTHA5M7 HFMEHELZREIZHZD, EEMEOFHRIFIFFEICEHE



Thd. HEMEDIERESD7-D, MELMEREKRRLTEZRD. H{H
DD, n=2 DEFEZEGLT. TDE XX

0%u ou 1 0%u

R0, TNEEHDHE ud, ) = D(0)V(p) T ZLITR5B.

BEREMIEE T, Neumann & 0,u =0 28<L. 8, Tichmarsh
DA (“Eigenfunction Expansion Part 17 (1962)) (ZH€ > 7= ikim 2 17 A 1K
ERERAREIER T DOH (EBOBH TRER) THEHI LN 73075)5.
(&5 HBHE T IR DMERES 2 i) 8§ 90, 9112 % AREMIZIX ARk
k2D B.) o T, BEOHETEZINE I THSE. ZDLE, O
& v

sin? 0(®"(0) + (cot 0)®'(0) + A\P) = — //(;b) =m?

Wi d. 22 Tm=0,1,2,....
£7, U(p) = c; cosmp+cysinme Bohb. m=0DE EiE, V(p) =
1 &A%Y, F£7z, P % Legendre DFEMDAHRER

m2

D" () + (cot 0)®'(0) + (A — —==)2 =0 (1.4)

sin“ 0
7. NIA—RE N N=v(+1) &BE, FEOVv LS. T5
&, BEREZFRNT, HB—FD Legendre FEEAEL (BEELAND v 12X LT
1, FEIX Ferrers 2 &%) P(cos) #¥ (1.4) DIFETH 5. v IXBEFREM

d
e = .
WAL (cos(m—¢)) =0

MOWRESL. TIh6, EOLDICHEBMEBIE X NS M % #E TR
HT 5.



2ERFROIKIMESBOKIBHLERBEICOWT
BEEifE (BEXRPHEER)
ARG T, 2[R OERME
W {OazDrlf [t + f(n), e (0,7),
1

u =0, r=0,m

DIEERD KIS 2 G IC DWW TEZ S, 22T, u= (u,v) €R% e¢>0ThhH, DI d,
dy >0 2T D = diag(d,,d,) ERINZ0MAT5, £:R? - R 3> THS. ¢
FAEYORERDO BRI EBR T 2R TH 208, TITEL>1 2ARLTIEEE AT A5 L
LTy, £7%, WEFREKR <, BLY <, %

(u1,v1) =25 (uz,v2) <~ uy < ug, v1 < vg;
(u1,v1) =26 (u2,v2) — up < Uz, V1 > U2

WkhERL, “HER <, BLY <, 2ZFNENLEOERICBWLWTANER < 2 < TESHZ
72bDET 3,
BE%L £(u) 13 2 O BHSBIR 2 RTIFMIPIHTH 5005, f(u) IF

f(u)=(f,9)(n),  f(a)=ufo(u),  g(u)=wvgo(u)
tRIN, ROWHZALTHDLET S,
(A1) fo(u) = (fo,90)(u) ZESLBEKTHY, £,(0) >, 0, % 1 RROEFED u I LT
max { fou (1), foo (), gou (), goo (1)} <0

T AT,
(A2) B3 au, ay>0 HBEELT

fO(auao) :0>90(au70)7 90(07av) :O>f0(0704v)

DD ALE, PR fo(u) =0, detfy(u) <0 ZA7%TH 1 RIBDOEE u i e DATD 3,
(A3) B 1RBRICK T 2N f(u) =0 DffIZ e DATH 5.

22T, JERIBIE f(u) 23
fo(u)=1—u—co, go(u)=1—-bu—v

TdH 5 i 4 2 MBEFRICE LT,

1 _ 1—¢ 1-0
u — Qy = 1, e = 3 7 01 1
@ @ 1—-bc’'1—-bec

EBLE, MOBEFBIREEKRT 250 min(b,c) > 1 Db T, KE (A1), (A2), (A3) V&
7e3NB I EIER L, £, KGE (A1), (A2) 25,

1



(i) [ (1) 3MERRIFR <, 1B L T weakly coupled elliptic system, 2% 0, HEEBIIL

DIORTH 5,
(ii) e— = (0,) & et = (a,0) FHBATIEN u, = f(u) DLELVHERTHY, e FAL
R TH B,

SLICHIERL 2, RGE (A3) RE (1) ZHFHCT 270D bDTHS,

I (1) SN Y 2 IEEROBREDOMAEIEZ S MEFICL > TITbTETw 3 (FIRF,
Gui-Lou [1], Ni [4], 8LV, ZNn6D0SEXWMEZ M T2 LR, (=1 056, WAk 2/
BRSOV TUE, IEEEO R 2 EREEDRE SN T2 ([2]). (> 1 Od, Bl
225 3T B IRDEN DWW TORMM R EHR 2142 2 L23TE % (Rabinowitz [5]) 23, & (1)
D IEAER D T 2 RS I B L TR ifidd o cuizwy, galf, ]KE (A1), (A.2), (A.3)
Db ET, XD L) BIEHERO—BEHEEHEIFONT VLS,

EE 1 (Theorem 2.1 in [3]) JEHUBIE f(u) 1XKE (A1), (A.2), (A3) ZHTLEL, up(r) =
(ug,vp)(r) (k=1, 2) Ze=¢, >0 ICNTIME (1) DEREDIEMEMRETE. ZDEE, u(r)
BXO us(r)

0=e>Dr' ™t [t u']/—i-f(u), r>0

DIEMDOHREFETH D, u1(0) = uz(0) F71% 01(0) = v5(0) % 51F
wi(e1€) =ua(e2€), €20
DI V7.,

At clx, Lito—BEEHEE2E L i, KE (A1), (A2), (A3) obET, [ME (1)
D B D RIS 72 RS 12D W Takam 5 5.
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