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Oui
uﬁ_ 82Lui=fi(’f,x, uipTui)a O< l<T& X E Q’ L= 1’2’ s M, (1)

Ou
BuiEa_l:l+ aw; = gi(t, x), x€0Q i= 1,2 - m, (2)
LLL‘(O, x) = Ai(x), 1= 1; 27 cey M, (3)

n aZ n i
L= ;;qk(x) Oxj O + lg‘-@(x) Ox;°
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Tui = IQK(t,x, y)ui(t, y)dy, x € Q i= 1,2 ... m,

g M cx= (x4, x2 ) € Q+0Q Q R ,0Q  Q
.Toa ,0/0n 0Q . gi(0x) = Ai(x),x €00Q.

[H] €70 We” o
[H2] L Ji-giAi K
N, h;
- N; <fiyi}’ia Sz, < ki, i= L2 om

[H3] K(t,x,y) 20, IqK(t,x,y)dy <d, d

1
w= (wyuz, -y un), u= (UL U2 - Un) (t.x) €[0,To] x( Q+09Q)
s yi<ui,i=l,2, sy m
B(u ')t— 82Lui—f-(t x, wi, Tu;) <0 <U(ui)[— 82Lui—fi(t,x, ui, T w; ),
Bu; S g(tx) B u;, x €09 u, <Ai(x)<ui,t=0,
uoou (D~ (3) :
1 [Hi] ~ [Hs] . Ve € (0, ) BE (0 W), (1)~ (3)
u u, (1)~ (3) u= (ul, u2, .-y um), Wi Sui Sui,
(t,x) €0, To] x ( Q+ 09Q),i= 1,2, .y m.
W= u, ul= wi(i= 1,2 -um)
(ap {uh iz 12
ll(uf)t— ELut + Z‘Nlufv= Zvlu§71+fi(t,x,u€71,Tu;fl), x € Q
=T =
Buf = gi(t, x), x €00 uf(0,x) = Ai(x), t=0,
Buf) - ELul+ DNwlh= DNwh '+ fi(r, x, 0l Tul), x € Q
=1 =
Bul = gi(t.x), x €0Q uf(0,x)= Ai(x), t= 0.
[H2], u; = y? Sul < <ytk L Kef <K <l = w, 0 <t <
To,x € Q+ 0Qi= 1,2, ...m, u= (ui, uz -y tn)
lime = limuf= w, 0<t <To x € Q+0Q i= L2 -ym,
u= (ui, uz, - Un) ()~ (3) . 1
2
[1—14] (1)~ (3) fi(t7x9 ug, Tul) =0 (Ul(I)y
UZ(I), ttY Um(X)) (1) U: (Ula U2, ) Um)

£- ¢ N= We 0< § n«l, (4)
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Ut 6, &) ~ DiUp(t.x)80,  i= 12 ..m. (5)
j. k=0
(5) (1)7 l= 172: >m71+ kio? grl
Sfivy(t, %, oo, TUoo) Ui+ fizz (t, %, Uio, TUiw) T Ut + Fik = 0, (6)
Fip(i= 1,2, .om; j+ k Z0) , }
(6), Ui, - (5), .
(2) (3), V= (Vi, Vo, o, Vi)
W= (Wi, Wa, ooy Wa).
wi= Ult,x, &+ V(T &, Vi(Ta, &1 ~ Dwp( T x) &N, (7)
j k=0
T= /0 i
(7) () (3, &n , &n
agi?;o= Sfi(0,x, Uoo+ vioo, T'( Uin+ vio) ), i=1,2, -y m, (8)
vioo= Ai(x)- Ui, t=0, i= 1,2, .., m, (9)
Ovik
%: fzyiyi(O,x, Ui+ wioo, T'( Uioo+ vio) ) vijk +
Sfe2(0, 2, U+ vico, T( Uioo+ viw) ) Tvik+ Fijt,
i=1,2 .ym;j+ k Z0, (10)
vik = Agk(x ), t=0 i= 1,2 «.sm;j+ k Z0, (11)
Fi Aju(i= 12 -, m; j+ k #0) : : (8) (9)
(10) (11), vik, 1= 1,2, s myj+ k ZOQ, :
vig= 0 exp[— §; tﬁj , i=1L2 -om;j, k=01 .- 0< €K1, (12)
(Sjk > 0
[4] (P, ), b= (b, by, .., b)) 0Q YY)
<P
ﬁ n—1 i n=1 62 i n=1 i
L= an ap2+ JZa,y amdj-’- j,;ajk a—‘f}a‘h—F an ap+ Ry 5‘1}' (13)
0<P<MH .
¢ = iﬁ%—d’l, P= p ¢= & (14)
h(P, ¥ (23) . , Y P.
(13) (14),
L = éKo+ %I<1+ K2, 1= 1,2, .y m, (15)
KO: armh%a2/a Z"za K], K2

(1)~ (3) (w1, u2, - Un)
w= U(t,x, & )+ Vi(Tx, &)+ Wi(t, ¢, P & M),

i= 1,2 m, (16)
Woe Dwalt, & RHEV, iz L2 m
J, k=0

(17)
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(5 (7) (16) (17) () (2, &n , &n
Kowin = = fi(t, x, U+ vioo+ wioo, T ( Uo + vioo+ wi) ),

iz 12 m, (18)
Bw o = g(t,x), x = (0,47)689, 1= 1,2, .. m (19)

KOwy’k+fiy’y,(l,x, Uio+ wvioo+ wioo, T ( Uioo + vioo+ wio0) )wijk +

Sfez(t, 2, Uw+ vioo+ wioo T( Ui+ vin+ wioo)) Twir = Hig,

i= L2 «.om;j+ k ZOQ, (20)
Bwjr = Gy, x= (0,4 €0Q i=1,2 sm;j+ k ZO0, (21)
Gin = [0 g/ (080N )Jeenco Hp(i= 01,2, -y m;j+ k #0) :
) (20) 0,
Kowgr + fiy.(t, %, U+ vio+ wico, T( Uio + vico+ wioo) ) wiik +
fez(t, 2, U+ vioo+ wioo, T( Ui+ vin+ wion)) Twir = 0. (2)
ho= [h/ am]"? h = ming b1, ha, - hm}-
h 172
h(P, )= J:[a—m(s, 4,)] ds . (23)

(18) (19)  (20) (21) w ik,

wiyr = O exp| — 6ijk% , i= 1,2 omj, k=01, .. 0< &<, (24)
6# > 0 . szk= ‘b(p)wwh ‘1’( p) Q4+ 8 Q

b = 1, 0 <SP <(1/3) M,
(9= 0, Q\ P 2(23) .
(1)~ (3) (ul, uz, - le),

M N
u, ~ ZZUyk+ Vijk + lek)gfrlk-l- 0(}\), 1 = 1,2’ ceey m, 0< g ]’l<<1’

j=0 k=0
()
A= max(@F'Y, @) = gn= We 0< & U We<l.
3
2 [Hi]~ [H4] Robin (D)~ (3)
u= (ub up, -+ um)’ [O’ T0] X[ Q4 aQ] 8, 9%
(%) -
a, B:
a= Yi-rihN B= Yi+ i A\ 1= 1,2, .y m, (26)

r(i= 1,2 oy m) , LY D S (U

vir+ W) &NF.
a <B. (27)
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, D, D;L i= 1,2 ...m x€00Q

N

M
Ba <gi(1.0. )+ B[ > D1 Up+ v+ Wy )8 = 1 N <
=

gi(t,x)+ (Da+ Di— ari) A
ri 2 (Da+ Du)/a,

Ba <gi(t,x), x€03Q i= 1,2 .. m. (28)
(12) (24), Dii= 1,2, ., m,
M_ N
a ly=0= ZZ'[U,;'A-+ vijk + Wyk]z=o§jrlk— ri)»<Ai(x)+ (Din— ri) A
Jj=0 k=0
ri >Di2 s
 SAi(x),  t=0 i= 1,2 «ym. (®)
BBi >gi(l, X); X E aQ, Bi >Al(x), t = O, 1 = 1’2’ ey m. (30)

Wa), - €Lai— fi(t,x, o, To) KO,

0< t STo, x € Q, i= 1,2 ..um, (31)
WB) - €LB- fi(t,x, B, TB) >0,
0< t STo, x € Q i= 12 -..m. (32)
3 :

(i) = E{Q\ (P <(2/3)po)} (i) (1/3)P SPS(V3) (i) 0<
P<(1/3)p ( iii), 0SP(1/3)P Wi
= wjk, 1= 1,2, .om, j, k=01, ..,

M N )
a; = ZZ‘[ Ujr+ vjr+ wijk)qu— ri A
j=0 k=0
(12) (24), £n ) Dia,i= 1,2, «ym,

Bla;), - 82L(1i—fi(t, x, Q;, Ta;) <

M N
[- fi(t, x, Uoo, TUoo) ] - & 1[ ~Zo:kzol[f’l"m(t’ %, Ui, TUio) Ui +
j=0 k=

Jj+ k#0

Sez(t %, Uno, TUio) TUjp + Fii ] E_{n’f} +

i

T = fi(0,x, Uo+ wvio, T( Uoo+ vico)) +

M_ N Qv

=i 0T - [fi}’i}’i(oa x, Uin+ vioo, T( Uioo+ vion) ) v +
f=p=

J+kZ0

fe2(0, 2, U+ vico, T( Ui+ vioo) ) Togjk + Fijk]] &nk

Kowion— fi(t,x, U+ vio+ wio, T'( U+ vioo+ win) ) +
M N

2 Kowir + fiyy (. %, U+ vio+ wik, T ( Uio+ viw+ wioo) )wijk +
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Sez(t, x, U+ vioo+ wioo, T( Uio+ vioo+ wiom)) Twir — Hijk]gjnk'F

[Dis— (M+ N)hiri] N[ Diz— (M+ N)hri] \

, ri(i= 1,2, -, m) , ri 2Dis/(M+ N)hi,
(31). , (32) : (27) ~ (32) 1, a Su; <B, =
2, wam, (t,x) €0, To] x[ Q+ 0. (26), (25) . 2

(1]

(2]

(8]

[ ]

de Jager E M, JIANG Furu The Theory of Singular Perturbation [ M]. Amsterdam: North- Holland
Publishing Co, 1996.

Duehring D, HUANG Wen-zhang. Periodic traveling waves for diffusion equations with time delayed
and non-local responding reaction[ J]. J Dyn Differ Eqns, 2007, 19(2) : 45+477.

Guarguaglini F' R, Natalini R. Fast reaction limit and large time behavior of solutions to a nonlinear
model of sulphation phenomena[ J]. Commun Partial Differ Equations, 2007, 32(2): 163-189.

MO Jia-qi. Singular perturbation for a dass of nonlinear reaction diffusion systems[ J]. Science in

China,Ser A, 1989, 32(11): 1306-1315.

MO Jia qi. The singularly perturbed generalized Dirichlet problems for semilinear elliptic equation of
higher order[ J]. Advan ces in Math, 2006,35( 1) : 75 81.

MO Jia qi, LN Wan tao, WANG Hui. Variational iteration solving method of a sea-air oscillator model
for the ENSO[J]. Progress in Natural Sci , 2007, 17(2): 2306-232.

MO Jia qi, LIN Wan-tao, WANG Hui. Variationa iteration method for solving perturbed mechanism of
western boundary undercurrents in the Pacific[J]. Chin Phys , 2007, 16(4) : 951964.

MO Jia qi, LIN Wan-tao. Asymptotic solution of activator inhibitor systems for nonlinear reaction dif
fusion equations[ J].J Sys Sci &Com plexity, 2008, 20(1): 119-128.

Asymptotic Solution of Nonlocal Nonlinear Reaction
Diffusion Robin Problems With Two Parameters

MO Jia-qi"*
(1.Department of Mathem atics, Anhui Norm al University,
Wuhu , Anhui 241000, P. R. China;
2. Division of Computational Science, E-Institutes of Shanghai Universities ,

at Shanghai Jiaoton g University , Shanghai 200240, P.R. China)

Abstract: A class of nonlocal nonlinear reaction diffusion singularly perturbed Robin problem with
two parameters was studied. Using singular perturbation method, the structure of solutions for the
problem related two small parameters was discussed. The asymptotic solutions of the problem were

given.

Key words: reaction diffusion system; singular perturbation; initial boundary value problem



