Joooooooboooboobooonod
Joogooooooon

oo oaof
0000000000000000000000000 PDO

1 O

1.1 0O0bObOododgd

0000000000000 ooooooDoDo0ooooDooooooooDoooooooooo
00000000000 bO0bO0bO0obO0o0ooobOOobOooDoOooDIL.Doooooo2.00000d
gooboos.0pbbodoobbooobbooobbooboobooobDboboboooo
Jdoodoooobooodoooooobbooodd Neumann OO OOOoODODOO0OoOoQoooO
0o0000oo0oOooooboooooo

Chafee[C75] 0 19750001 0000000000000000OO0OOOOOOOOOOO
0000000 Casten-Holland[CH78] O 1978 DO 000 Ma79]0 19790 000000000
0000000000000 000000o00b0oooDoooOooO0obOooooOooOoooon
dodoopoooooooooooooooooooboooonoooooooooooooog
oooooooooo

O0000000000Oshadow system 000 0000000000000 w(z,t),v(x,t)0
00000 QcRYNOODOODOOOOOOOOOOOO

ur = DyAu+ f(u,v) in Q, 7v=D,Av+g(u,v) in Q, (FS)
Ou=0 on 99, J,v=0 on If.

02000000000000000 D, »+400000000(z,t)0000000000000
0000000000000000000000000000000 ¢£¢)000000v(,t) —
£(t) (Dy — +00)000000000 v(z,t)=¢&(¢) 0000 2000000100 L200000
00000000000 Neumann 000 000000000000000000000 (SS) 0
0000000000000 1000000000000 200000000000000000
00000000000

w = DAu + f(u,€) in O m:ﬁ /Q o, €)dz, (39)

d,u=0 on ON.

(SS)D 0D [N82]00U shadow system 00 0000 O0OO(FS)00OOOOOOOOOOOO
0000000 shadow system 000000000 (FS)DDOOO0OOOOOOO v(z,t)000O

0 606-8502 00 000000000000 000O00O0OO0O0
e-mail: miyayan@sepia.ocn.ne.jp




HDDDDD 00000

oo0100 oooon0O (obobooobooon
OO0 NOO(N>2) || 00000 O

U l.gbogbgooboobobooboobooboobobbobo

0000000 ¢yooouoooooooioo 100o0oo0ooooooooooooo
0000oO0o000ooO0o0oU0ooO0o0oUoooo0o0D,00000O0OO(FS)O (SS)ooooUoo
0000000000000 000000o00 [Mio6alOo

00000000000000000000000000000000 [N94jJ0 19940000
O000000O0O00Dbo00obO0o0Dbo00Dbo00000 shadow system O OO0D0w D
00000000000000O000 (w,6)00000000000000000000OOOO0
Ni-Polacik-0 0 [NPY01]OOOOOOUOOOOOOOOO0OOOOOOOOOOOODOOOOO
obooooobooooobooootdbwbO00obOoboboooobbooboobbO 1booboOoboog
oooooobooooo

1.2 00O00O00oooobo

oo000000O000000oo0o00ooooOo0o0O0o0o0ooooOooO0000ooo00O0n
oco0o0oooooOoooo0ooooOoOoO0oOoOoooOOOOO0O0CoOoOOOOO0ODOOOO0nn
oooooOoooOooooOoooOoOooOoOoboOoOoOooOoOooOOoOooOoOoooOOoOoOOOboDOn
OO05mMmmOO000000000000000000O00000O000000A0 Gierer-Meinhardt
0O [GM72] 0 shadow system0 00 0000002000000000000000000000
0000000000000 0000000000O NTY0)DOOOOOOoOooooooooo
ocooO0o0o0oooooOoO0o0ooooooOoOoOoOooOOOOO0bOCoOOOOO0O0booOODOO000n
000000000000 Mios|JD0000000000oO [(JM94)00000 [YoJuOOO
oooooooooooooooooooooobooo0oooooOoooooooooDoObobn
O00(SS) 0000 -0000000000000 1000000000000 000000O00O
O000000000000000000000000000000000004Gierer-Meinhardt
cooooooooocoboOoOobOOoOoOOOOO0OO0OobOOoOoobOooOoOobOobOOOOCObOboOO OO
ocoooooOoO0O0oOoOoOoOoOoOoOoOoOoOoOoOoOoOooooooOooooooooooon

O00-00000000000(FS)0D000wDO 0000000000 DO0O0OOOOOO
000000000000 00000O000O000000000 u (short range activator) 0 O O
0000000000 v (long range inhibitor) 00 0000000000000 0OO0O(SS) OO
ocooOO0o0o0oooooOoOoOo0o0ooobo0ooooooOoOOoOoOoOoocOoOOOOO0OoboooODOOn
00o0oo00o00o0o0ooO00ooO0O0O00OOO0OUOO00OO0O0OU (g >0)0000C00O0OOOOO
oooooooooooooooon (f,<000obo0oo0oooooooOoooooooooooa
000 (¢o<0)00000000000D00D00DO0O0ODODODOO0ODOO0ODOO0DOO0O0O0O0O0
Oo0f0«.0000000000000000 fO.00000000000000O0O0O0OO
O000o000o0ooooog(FEs)o

o <0, g.>0, g, <0 (AI)

0000000000000 0000000000000000O(A) 0000 (SS)uooooo



00w, )00000000-0000000000000O000DO0OOO0OOr(>0 000000
gooboooboooobooooodroobbo0oobobobOoboooobbooobbooboboDooDo
ooOooo(SS)0oooobor000d0r—-+4000000¢00000O0000O0OO0ODOO
000000 (SS)0b0o0oo0po0o0oooU0o0oooUooDooU0oOO0DoOOoUoOOoOoOoooOo
000000000 00000000 ([CH78, Ma79|0000000D0)000 r00000D00ODO
goboobooooooboooboobooobobooobooobooboooooboooboooaoon
goooboooobooboobooooboro0obOoobo0oboooobbobOrobooboOoO
0000000000000 00000000000000 HopfOOOOOI[NTYO01, WWO03] O
000 Gierer-Meinhart 000 0000000000000 O0OOOOOOOOOCOCOCOOOOOO
gbooooooooboboooobobooboboooooboboboboooooobOobLOooo
gbobobooboobobobooooobooboobOobobOobOobOooOoobooooobOoDo
oboooboobooooobooog

1.3 00boooood

00000000000000000000000000000000000000000L.000
r00000000002.000000003.00000000000000000000000
00000000000000000000000000000000000000000000
000000D0D0000000D0000D00 7000000)000r>00000000000
0000000000000000000000000000000007>000000000
000000000000000000000000

0000000000000000000000000000000000000000000
00ND0000000000000000000000000000000000000000
00000000000000000000000000000000000000000000
00000000000000000000000000000000000000000000
00000000000000000000000000000000000000000000
00000000000000000000000000000000000000000000
0000000000

000000000000000B:={zcR? |z/<1}00000

fe <0, g¢ <0, DOOD K& D000 Ogu(u,§) = —k(&) fe(u, §) (N1)

0000 (SS) 0000000000000 ooooooooooooo
00 A[MiO7a, Theorem A]

(u,&)0 (N1)0ODOD ($8)00000000000000 7>000000(w,¢)0000
000«w00000000BOOODOO0 P,QOOOONONDNOO00B\{P,Q}00000u
00000000000000«00 100000000000

o000 pOOoO0OooOOOO0oO0OoDOOOoOoOooDOOpDOOODOO0OO0ODOOOODODOOODODO
ocOo0oooo0ooooOoO0ooO00ooooUOooDoD AOoODpOOOoOUODOOUObOOOOODO
obobOobooboooooooocooooooooooooooooooooooooopOon
00000000000000000000«0000000000000 [Mi07b)0 Dirichlet O
0000000000 Gidas-Ni-Nirenberg[GNN79| 00 0000000000000 OOOOO
0000000000000 O0Neumann OO0 000000000 OCO0O00ODOOOOOODO



01 00AQ00OO0O0O0OO0O0O0O0O00w000000000000000000000

OO least-energy solution 0 0 00000000000 DOOOCOO00DOOOOOO0OOOOOO
goboobobOooboooboooboo1oboobooooboooooooboobooooaon
ooo

Oo0oO0O0O0 AO0OO0OOOOOOOOOOOOO

0 B[MiO7a, Corollary B]

(1,6)0 (N1) D000 (SS)00D00000D0000w0 BOOOODOOO0ODO000
0 ug(zo,Y0) = uy(z0,90) =00000 (x0,9) 0000000000 r>000000 (u,§)
goood

0BOOO«OOODOOODOOODOOODOODOODODOOODOOODOOODOOODODOOODOOO
Oo000oo0o00ooo0oooooo0oooo0ooooOoooooOooooo

0000000000 (N)Ooooooooo(Nl)ooooUoooooooOooo (Apooo
O0000o000ooooo0oooOoooooo0ooooooooDoooooDoooooooon
0 0O Gierer-Meinhardt 0 0 shadow system

P 1
uzeQAu—u—i—u— in Q, 7&=-— —|—7/urdx,
! 3 o ¢ 121€5 Jq
d,u=0 on 09,

p—1 r 00 if N=1,2;
p>1,¢>0,r>0,s>0, 0 < —— y P<{N+2
q s+1 ) if N >3,

0000 (A)Do0oOo0oodOp=r—-10000NL)OOOOO
O 0 FitzHugh-Nagumo O OO OOOO0O0O0OO0O0ODOOQDO shadow system

us = DyAu+u(u—a)(l—u)—~€ in Q, 7&= |S12/QUdI_H£’
dyu=0 on 09,
0<a<l1, v>0, k>0,
D000 (A)D (N)ODOOoOo

2 Joooobbogoooob

21 0O0O0Ooobooodg

00 AQO0ODOOOOOOOOOOOOOOOO



~ 00 1[Mi06b, Lemma 3.2] ~

QCcRVOOODO0O0O00O0D00000D000000000(w$)0 (N1)OOO0O0 (SS)00
0000000100« 00000000000000000

DA¢ + fu(u,&)p = Ap in €, O, =0 on 0N (1)

00 2000000000000 r>000000((w,8)00000000O0O0O(SS)0OOO
obooooOoboooooboooooon

J
~00 2[Mi06b, Lemma 3.4] ~

D0000020000B={z€R? |2/<1}0000u00
DAuw+ h(u) =0 in B, d,u=0 on OB. (2)

O0D0D00000000U(#) :=wu(cosh,sind) 000000 Z[Uy(-)](:=t{Up(0) =0; 6 €
R/277})>3000000000000000000 2000000

J
00 3[Mi0O7a, Lemma C
f [ ’ ] \
DDDDD[IQDDDDDDDDUDD(?)DDDDDDDDDDD@LD BOOOOOOOO
0000000 uw(2o,y0) = ty(zo,50) =00000 (z0,50) 00000000000000
Ooo00ooo0oOo 2000000 )

002000 3000000000 AODOOOOODOODOOOOO  DOODOODODODOOOODO
ooooooooo

jjjoooooooooooooooOoOoOoO0Oo000 ApDooCooooOOoOooOo 2000
O000000O0b0oO00o0b0oboboo0obD0ob0obooOobO0bO00o00b0bO00 Mountain
passUOO0O0O000O0O0OO0O0OOOO0DOOCOOO10000000O0C0O0O0OCOO0O0O0OOOOOOO0
gboooboobooboobobbooboobooboobooboboo

22 0O0O0OO0OOO

00000 30000000000 ADDO0DO0UOODODOUODOUODOODoOOoOoODOO
~00 C(0D [Y06]) ~

QCcRNOODOODOOOO0OO0OOwO

Au+h(u)=0 in Q, Ju=0 on 9N

oooooooooQUiOooDooOodw0OooODOObO0o00oooooboDbobobogoooo
gbo20000400

J
000000 CO000O00UO00OO [R4000000000000O00O0O0O [Yo6OOO CcOO
gooO0o0OO0OO00O00oO0OooooOoOoOoOOOOoOo 3000 CO @=BO000OOOOOOOODO
ooooo

gbobooboooboooboooboobooobooboboo200000000 2200 y0000DOO
000000000 [BBY9,JNOO|ODODOODOOO0DODODOO0DO0OO00O0OOLIpdomain0 000000




| | 0o \ ooo |

JO0OdOdO0o0 || Neumann O OOOOOOO 10000000 | Casten-Holland D OO OO0

ooooo 1 sEGEGEEEE 00 CcO00000O00000

|00000n| O0@)DOOODO0OO0OO0OO0O0 | 0O0O00DO0O00OO0O0 |
02 000000000000000000000000000

| | 000 \ 0o \ 0 |
oo cC Au+ h(u) =0 gooooooo ogoog
Ni-O0DOOOO || 2Au—u+wP =0 | 000000000000 | least-energy solution

O 3:00CON-ODO0O0ODODOoooo

O00000000000000 [AB4D00000O00002000000000000000
0000000000 000o0oooo0o0 Mio7ej00O0D200000000000000
0000000000000 0000000 BW99,Bos000002000000000000
000000000000000000000C000O00000000C000O00O0B0000000
000020 000000000000000000O00000C0DOO0O0OOOO0ODOO0

oo coboooooooooboooooobooooobooOooooOooOoOoOooOoobOoOoooon
[CH78,Ma79| 0000000000000 0O00DOO Brunovsky-Fiedlee 01000000 Sturm-
Liowvile 10 0000000O00O0O000O0O0 20000000000000000000000O
O000000300N-00000 [NT91,NT93|000 COO000D0O000O00O000 cooo
0000000000000 00O0000000oO0O0O0o0oOO0o0oON-O0oooo0oo
O000oo0o0o0ooooooooon

2.3 [GMS88|0000000OOOoOoooOon
Gurtin-0 0 [GMS88] 0 O

Elu] == /Q {0 IVu(z)]? + W(u(x))} dz

good
/ u(z)de =m (3)
Q

00000000 QUDO0O0U000D0oooof,1)xQ,00000000global minimizer O local
minimizer 000 0000000000e(>0),m00000WOD0O0O0O00O00O0O0O0O0OO
0ooooooooooOwW (u) =u(l—u)(u—a) (0 <a<1)0Q = BO0O0OU0Oglobal minimizer
000 A00O0O0O000O0OOO0O000O0O0O0O00000O00000O0O0O000 (3)00 2000
0000000000000 Ma0|000 1000000000000 0O00O0OOO0OOOOO
gooood

[GM88] 0 0000 global minimizer 000000 AODOOODOOODOOOOOOOOOOO
00000000000000000000000[GMS88] 00 global minimizer 0000000
O00000000oo000ooo00o0oo00D ADODDoDOooooooooDoooooooon
OO00000000D0Oglobal minimizerDOO0O000O00O0O0O0O0ODOOOOO0DOOOOOODO
goooooo



ocoooooooooooo coooobooooooooooboOooboboOooboboooooooo
ooooooboooobobbooooboooo

ooon

[AB04] R. Atar and K. Burdzy, On Neumann eigenfunctions in lip domains, J. Amer. Math.
Soc. 17 (2004), 243-265.

[B05] K. Burdzy, The hot spots problem in planar domains with one hole, Duke Math. J. 129
(2005), 481-502.

[BB99] R. Banuelos and K. Burdzy, On the “hot spots” conjecture of J. Rauch, J. Funct. Anal.
164 (1999), 1-33.

[BW99] K. Burdzy and W. Werner, A counterezample to the “hot spots” conjecture, Ann. of
Math. 149 (1999), 309-317.

[C75] N. Chafee, Asymptotic behavior for solutions of a one-dimensional parabolic equation with
homogeneous Neumann boundary conditions, J. Diff. Eq. 18 (1975), 111-134.

[CHT78] R. Casten and R. Holland, Instability results for reaction diffusion equations with Neu-
mann boundary conditions, J. Diff. Eq. 27 (1978), 266-273.

[GMT72] A. Gierer and H. Meinhardt, A theory of biological pattern formation, Kybernetik
(Berlin), 12(1972), 30-39.

[GMS88] M. E. Gurtin and H. Matano, On the structure of equilibrium phase transitions within
the gradient theory of fluids, Quart. Appl. Math. 46 (1988), 301-317.

[GNNT79] B. Gidas, W. M. Ni, and L. Nirenberg, Symmetry and related properties via the mazi-
mum principle, Comm. Math. Phys. 68 (1979), 209-243.

[JM94] S. Jimbo and Y. Morita, Stability of nonconstant steady-state solutions to a Ginzburg-
Landau equation in higher space dimensions, Nonlinear Anal. 22 (1994), 753-770.

[JNOO] D. Jerison and N. Nadirashvili, The “hot spots” conjecture for domains with two azes of
symmetry, J. Amer. Math. Soc. 13 (2000), 741-772.

[Ma79] H. Matano, Asymptotic behavior and stability of solutions of semilinear diffusion equa-
tions, Publ. Res. Inst. Math. Sci. 15 (1979), 401-454.

[Ma05] H. Matano, private communication, (2005).

[Mi05] Y. Miyamoto, Stability of a boundary spike layer for the Gierer-Meinhardt system, Euro-
pean J. Appl. Math. 16 (2005), 467—491.

[Mi06a] Y. Miyamoto, Upper semicontinuity of the global attractor for the Gierer-Meinhardt
model J. Diff. Eq. 223 (2006), 185-207.

[Mi06b] Y. Miyamoto, An instability criterion for activator-inhibitor systems in a two-
dimensional ball, J. Diff. Eq. 229 (2006), 494-508.



[Mi07a] Y. Miyamoto, An instability criterion for activator-inhibitor systems in a two-
dimensional ball II, J. Diff. Eq. 239 (2007), 61-71.

[Mi07b] Y. Miyamoto, On the shape of the stable patterns for activator-inhibitor systems in
two-dimensional domains, Quart. Appl. Math. 65 (2007), 357-374.

[Mi07c] Y. Miyamoto, The “hot spots” conjecture for certain classes of planar conver domains,
preprint, RIMS-1591, http://www.kurims.kyoto-u.ac.jp/preprint/file/RIMS1591.pdf.

[N82] Y. Nishiura, Global structure of bifurcating solutions of some reaction-diffusion systems,
SIAM J. Math. Anal. 13 (1982), 555-593.

[N94] Y. Nishiura, Coezxistence of infinitely many stable solutions to reaction diffusion systems
in the singular limit, Dynamics Reported 3 (1994), 25-103.

[NPY01] W. M. Ni, P. Pola¢ik and E. Yanagida, Monotonicity of stable solutions in shadow
systems, Trans. Amer. Math. Soc. 353 (2001), 5057-5069.

[NT91] W. M. Ni and I. Takagi, On the shape of least energy solution to a semilinear Neumann
problem, Comm. Pure Appl. Math. 41 (1991), 819-851.

[NT93] W. M. Ni and I. Takagi, Locating the peaks of least-energy solutions to a semilinear
Neumann problem, Duke Math. J. 70 (1993), 247-281.

[NTYO01] W. M. Ni, I. Takagi and E. Yanagida, Stability of least energy patterns of the shadow
system for an activator-inhibitor model, Japan J. Indust. Appl. Math. 18 (2001), 259-272.

[R74] J. Rauch, Five problems: an introduction to the qualitative theory of partial differential
equations, Partial Differential Equations and Related Topics (Jerome A. Goldstein, ed.),
Springer-Verlag, Berlin, 1974, 355-369, Lecture Notes in Mathematics 446.

[WWO03] M. Ward and J. Wei, Hopf bifurcation of spike solutions for the shadow Gierer-
Meinhardt model, European J. Appl. Math. 14 (2003), 677-711.

[Y02] E. Yanagida, Mini-mazimizers for reaction-diffusion systems with skew-gradient structure
J. Diff. Eq. 179 (2002), 311-335.

[Y06] E. Yanagida, private communication, (2006).



