
九州大学学術情報リポジトリ
Kyushu University Institutional Repository

超離散反応拡散系

村田, 実貴生
青山学院大学理工学部

https://doi.org/10.15017/23448

出版情報：応用力学研究所研究集会報告. 23AO-S7 (2), pp.7-12, 2012-03. Research Institute for
Applied Mechanics, Kyushu University
バージョン：
権利関係：



応用力学研究所研究集会報告No.23AO-S7

「非線形波動研究の進展 — 現象と数理の相互作用 —」（研究代表者　筧　三郎）

共催　九州大学グローバル COEプログラム

「マス・フォア・インダストリ教育研究拠点」

Reports of RIAM Symposium No.23AO-S7

Progress in nonlinear waves — interaction between experimental and

mathematical aspects

Proceedings of a symposium held at Chikushi Campus, Kyushu Universiy,

Kasuga, Fukuoka, Japan, October 27 - 29, 2011

Co-organized by
Kyushu University Global COE Program

Education and Research Hub for Mathematics - for - Industry

Research Institute for Applied Mechanics

Kyushu University

March, 2012

Article No. 2 (pp. 7 - 12)

超離散反応拡散系

村田　実貴生（MURATA Mikio）

（Received 13 January 2012; accepted 14 February 2012）



6%6?~H6O

D3X!gX})Xt <DB.8 (MURATA Mikio)
5 W f9Oy,}x0KP7F6%6=rT&O}*J}!rN)7?%=N}!O 1,N
y,}x0d?~H6}x0K,QG-kbNG"k%#sO 1.,N?~H6OH7FNilF$
k Allen-Cahn}x0KD$F$=Nj!G@ilk}x0H=NjordJTHrJIN7)rK
D$Fsp9k%^?$2.,N?~H6OG"k Gray-SottbGkKD$F@il?kLrJ1
KRp9k%1 O8aK

6%6= [1℄O9,}x0r;k&*<H^HsKQ99kKB`nG"k%3Nj!G=.5
l?;k&*<H^HsO5N}x0N7)rN=$JIN\A*JC'r]89k3H,Ni

lF$k%

f9O [2℄K*$FjC+A?Ny,}x0KP7F6%6=rT&O}*J}!rsF7?%
=N"$G"r/85;F$lLNy,}x0KP7F6%6=rT&O}*J}! [3℄rsF9
k%=N}!O 1,Ny,}x0d?~H6}x0K,QG-kbNG"k%1.,N?~H6}
x0H7Fh/NilF$k Allen-Cahn}x0K=N}!r,Q7F$6%6 Allen-Cahn}x
0r3P9k%6%6}x0Oh,~A}x0G"kNG$=NV~A-W+iM9J7)rr

@k3H,G-k%@il?6%6 Allen-Cahn}x0KP7F$jordJTHr*hSghr
r?(k%3liNrO5N}x0NrH^=`w7F$k3H,,+k%

?~H6OK*$FO$Py,}x0rQ$k"3bGkH;k&*<H^HsrQ$k%6

bGkN&f,BT7FTolF$k,$>TNDJ,jOlis0Nj-*J-AKN_Kh

j@8ilF*j$>\*JP~O@i+GJ$%HmT+k%6=GO$"3bGkK>\P

~9k;k&*<H^HsbGkr=.9k3H,G-k%7?,CF$>TNN+r>TK8

+7?&f,JailkbNH|T5lk%2 HmT+k%6=

3NaGO$1,Noy,}x0+i6%6=,,QD=J%6}x0rO}*K=.9kVH
mT+k%6=Wrb@9k%

!NAN?~H6ONPy,}x0�u�t = D�2u�x2 + f(u)� g(u) (2.1)
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4 6%6Gray-SottbGkGray-SottbGk [6℄O �u�t = Du�2u�x2 � uv2 + a (1� u) ; (4.1a)�v�t = Dv �2v�x2 + uv2 � bv (4.1b)
G?(ilk%Qk9NWMd,v=],+ilk3H+i$?~H6OK*$Fh/&f5l

F$kbGkG"k%33GO$w = v + 1, Dw = Dv HQtQ97$�u�t = Du�2u�x2 � u(w � 1)2 + a(1� u); (4.2a)�w�t = Dw �2w�x2 + u(w � 1)2 � b(w � 1) (4.2b)
KP7F$%6=r,Q9k%

0 (4.2)r0 (2.1)r5K%6=9kH$ujn+1 = mp(ujn) + �n2mp(ujn)wjn+1 + ao1 + ���wjn+1�2 + 1 + a� ; (4.3a)wjn+1 = mq(wjn) + � hmp(ujn)nmq(wjn)2 + 1o+ bi1 + �n2mp(ujn) + bo (4.3b)
HJk%"7$mp(ujn) = (uj+pn + uj�pn )=2H9k%7?,CF$6%6=OU jn+1 = maxnMp(U jn)�E;Mp(U jn) +W jn+1; Ao�max��E; 2W jn+1; 0; A� ; (4.4a)W jn+1 = max �Mq(W jn)�E;Mp(U jn) + max �2Mq(W jn); 0	 ; B��max��E;Mp(U jn); B	(4.4b)
HJk%"7$Mp(U jn) = max(U j+pn ; U j�pn )H9k%J_W jn � 0NH-rM(k3HK7$5
iKJ1N?aK E !1H9kHU jn+1 = maxnMp(U jn) +W jn+1; Ao�max�2W jn+1; A� ; (4.5a)W jn+1 = max�Mp(U jn) + 2Mq(W jn); B	�max �Mp(U jn); B	 (4.5b)
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a<?Nhj}G 5LjN;k&*<H^HsKJk%A � �1; B = 1NH- Mp(U jn);Mq(W jn) 0; 0 0; 1 �1; 0 �1; 1U jn+1;W jn+1 0; 0 �1; 1 �1; 0 �1; 0 (4.6)0 � A � 1; B = 1NH-Mp(U jn);Mq(W jn) 0; 0 0; 1 �1; 0 �1; 1U jn+1;W jn+1 0; 0 �1; 1 0; 0 0; 0 (4.7)5



A � 2; B = 1NH- Mp(U jn);Mq(W jn) 0; 0 0; 1 �1; 0 �1; 1U jn+1;W jn+1 0; 0 0; 1 0; 0 0; 0 (4.8)A � �1; B � 2NH- Mp(U jn);Mq(W jn) 0; 0 0; 1 �1; 0 �1; 1U jn+1;W jn+1 0; 0 0; 0 �1; 0 �1; 0 (4.9)A � 0; B � 2NH- Mp(U jn);Mq(W jn) 0; 0 0; 1 �1; 0 �1; 1U jn+1;W jn+1 0; 0 0; 0 0; 0 0; 0 (4.10)
CK$0 � A � 1; B = 1Nlg (4.7)O U jn+1 = �W jn+1HJk3H+iW jn N1HN}x0K
G-$5iK p = q = 1NH-OUi/?k^ArA/3HGNilk ECAk<k 90HyAK
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