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u, — dAu + h(u) + f(z,u,v) = 0,
v, — DAv + H(v) + F(x,u,v) =0, (z,t) € 3 X R,

X _ +
751._&1_0’ (I,t)eaOXR,

u(z,0) = ug(x) ,v(x,0) = vo(x), z € q,
HPQRR'PHARFE, HRARSARBHUR A, () RAX R >R W REX, d,

2p—1

2¢g—1
DREXK h(w)= D au(p>1),Hw)= D, bp/(¢g>1),ix B a;,b; R¥KH a;,—, >0,

=1 =1

br—1 > 0. f(z,u,v) ,F(z,u,0) RFHENEREEZTHHERE . FEKHK, >0,K,>

R I.
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Dmin(2=3,2) 478
| f(zyu,v) | <K, QA+ |t + o)), |F(z,u,v) | < K.+ |u]%+ |v|m). (D
DA< p <+ o) MH Q) BEREFBEXTRHERER. LD WBHEEH | - 1,
LA () WREGeH | - LW fEhmsgased - - g H=L2D%V
= H'(DMO MZE LREH T, h7] TR
Sl Wluo,vo) € H,MUEME I £ H FHERE—B @), v@®), AHE
(u,v) € C(R*,H) N L*(0,T;V) N (L*@Qr) X L*(Qr)),¥Y T > 0.
BT S@) : (uorve) = (@) ,v(®)) £ H EiELE, 2 H Qr = 2 X (0,7).

2 BXBSIFHFEEEMENE

ER1 EEREGIT.AEE 1 FEXHERSE EH PFEEE. RHBRRGT
o,

iR B Young RERGIE-FERKK: > 0,K, > 0ER

%“”—1“” — K< hu < %az.-,uzf + K,

Loy 10" — K< HOW < S b0 + K., )
R 1535 usv ﬂ??ﬁﬁ,ﬁ 0 L85 B i Green 2318

5 dt' u|* + d|Vul? —|—J- h(u)udx=—J‘uf(x,u,v)dx,

2 4 411" + D|vol? +j H@w)vdz =— J oF (z,u,0)dz.
Ao d<D Ain ERBXIHH Q2R

2 dt(lulz + [vI®) +d(Vul|* + | Vo|? )+—a2, ,j uz'd:c+-%—bzq—lj-nvzqu

<K, + K.+ K,Llul(l ¥ ult + |ol#)dz +

K[ 1910+ [0l + Jul)dz. )
B Young AERHA . FER T K.(6<i<8), R
[ &lullolt + K, lo] lulude
< %a,,_,anwdz 4 K5L|v|zzf%'ndz + L[ lolnaz + K || d, "
[ LRClul + Tl + Kolul 55 1ds < gaga [ lul#dz + Ko,

2rp,
L[(Kz( lo] + o]+ + K |o| 721z < -G-b,,,_,J'awwdx + K.
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COLPNEIE:: I Y F
SVl + 101D + 241 Val* + | 901 + Sap [ wrdz +

%b,,_,falvlz'dx < 2K, + K, + K, + Ky) =K, (5
Bt Young FH R LW K Kio > 0,Kyu > 0, 8 Fay Jul%dz > lul* — Ki,
L[ Jo1"dz = o) — Ko RAGHEER
L ult + [o1» + 24([Val® + 0[5 + Qul* + o] +

A
%a»—lJ'nI“l”dz + %bu—l‘[nlvludz <K,; =K, + K,y + Ky;. (6

B (6)F 13
Jul*+ v P <o |*+ |vo e ™ + Ky (1—e™). Q)

Bt H P EBHRE B, R I8 BCBy(0,R), % To=In p—zf;K;,(Po>\/Ku),§ >
T, B‘T’ﬁ S(t)-@CBH(()’Po)- bk t ﬁ] t+r(r>0)ﬁﬁ(6)£ﬁ
sz"+'(IVu|' + |Vo|Ddt + La I”J' lu|*dz +
[l 6 @1 ¢ n

+r
%b,,,_lj" LIvl"dxdt<Kur F [u@® ] + o |2 (8)

R 1 Wﬁlﬁﬂﬂi&u l|**u, lv|* v I 7E 0 J:EU}EEI Green 2,18
|ulz +d(zp-1)j 2| Vu|dz + La, ,J | +-2dz

Zp dt

<K ulv7de + K a1+ lul + [ol0d,
1d, 45 %-2 : 1 -1
z—d—h”lu"‘D(zq_l) fvl |V0|dx+“bu—1 l'”l dx

<K lol*tde + K [0l + luln + [ol)da.
FIA Holder-Young A& H F RFRB

SUsE+ 101D + Loy [ 161z + Loy [ ol e <K @
B (8) (9) I FI FI— X Gronwall RFHXH AEM (worve) €Z,
lu@ 13+ v @ |%<Kwu, t=2Totr. (10)

W8I B5—A0u, —AvERNBEESR .
“lz“gz(IVul’—I» | Vo) +d|au]* + Diaw|*

<L‘"“"" || + |fCzrurv) | | dulddz +

L((H(un |av| + |F(zyu,) | |dv])dz.
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AMEER
SUTI + V01D + dlaul* + D] so]?

< Kuf QL lul 4 [al + [l + ol + fol™ + lo]*—2dz

<Ku_[n(1 + [u]* + o] tydz.

Xt EXFIA—3 Gronwall RER I H (8)(10)48: | Vil + | Vv <Kyt =T+ 2r. BH ()
BT HEBXTA: lu@ i+ o) | 1<Kyt =T+ 2r. &K SEHER—BEN. L
Fhle)m: MBI FEXMERSOE H PHFERN EENRKESF <.

EE2 HEHE1FAUHNBRREIF o # L@ FER.

i BRELEL@O FHAERBENV I1Sr <4 o0). B E,BAR) =%2p — 2)
+ 2,Ak) = k(29— 2) + 2,k =0,1,2--. ABEAREHAEEN .o £ L'D X LA g R
=

4
j I le|+0dzde <K, sup | | |olA9+Pdzde <K ¢0). (D
(N -,)e.x o3

l '“)Eu' ]
BR,EE=08F,2(00=A(00=2,A(1)=2p,A1)=2¢. (DB BHADXR.
BB A1 QDRRIYEE L HQDRBEY. RE L4305 '@ 2, v *Y W ERR
3 Green AR 18

065 5 1418 + 0@ = D[ w0 vulde + Loy [ [uporn-az

TOX- Tk
<KI lu|'®~dz +KJ A+ lultr + |v|#) |u*®dz, a12)
% dg.l ﬁg; + D(A(k) — 1)! leA(i) ZIVvIZdI + '—b2q— I |.U|A(I)+2l—2dx
<K4J‘H|U|Am_zdx + K’J.a(l + |'U|"1 + |u|'3)|U|‘““—‘dx. (13)
H Young R¥RX#H
1 AG+1)p,
[ a0 lmde < Loy [ el ode + K[ (017 dx, o
1 AG+1)q,
Lh, |41 |y |adz < —G-bz,,_,L |0 | A+ 4z 4 K,OLW |5 T dz. (15)

EEE pig: WEXSZH
A(R)+-2p—2=ACk+1), A(k)+24—2=A(k+1),]

P——’;g:'_ll)<A(k+l), "—’A(k+1)<m+1)

QA2)A3FER AN B A ASRA, HH (16)M Young FEX BT B . FEKE Ku>0,
15

S B + 1wl + Tawray [ ulodz + Laws, [ [o10erdz <Ky

16)
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PR R — 1 BAEEE—K Gronwall RERB: [«|i + [v|AB < Kpit=r. XEN
S(r)et = o, FTUAE IR @,0) € &, FFTE (t4y,0,) € & {1148 (@,0) = S(r) (it v0). B (%, ) 1E
L' X LA® chF R, Filh o 18 LD X LAY b B R e B¢ + r B LRIy o 8 L'P X
LAY gy RYER . (11) Xt & HARaL.
HWIE & 5 LD PRHFFE RELI> %, N ERERRA
|hCu) + f(xytsv)tu| <K' |H@)+F(x,u,v)+v| <K an
j@—dA~+1,—DA+I 7 Neumann 34 R &4 F A= RAOBITEBEN D), @, 2, @, Mk8]A

| 32,00l SCm@ 191,V pE L@, b m(®) = min(1,¢},8 = - <1,C,> 0 K.

W@, € o i1 o FEXA FFELS 0, (uo,v,) € &, EBREE I @@, v®)
WR@®,v@) = @79). XEXEEZFARH

s@= 3, 0u+ [ 33,6 = D= hwls) — F@6),v()) + u(s)1ds,

v()= 2, + J:Z,U — H[— H@w()) — Fu(s),v()) + v(s)1ds.
U]
4]« SCK {em®™ + [e-mG — 75} SCK tme>* +1+ 1250,

REO<LATY > Lo, 0@ SR (mC) + 1+ 125 [l A 200
T 9. 09I T ik 2,9 MERIS o 7 L= (D)* A -

3 BARESIFHEMMAT

BUG,VE) BEE 1 HRELATEBHE
U,—dAU A+ (h,(u) + F(xyu,v))U+f (x,u,v)V=0,
V,—DAV+(H,(v) +F' (z,u,v))V+F (z,u,0)U=0,
U_&_
dn on
U(z,0)=¢,V(z,0)=1.
HEM 2 WERTIENTSIH 2.
SI®2 SO T LE—-BUHK 9.&”&:&(“0:00) € & ,S' () (ug,v,) = L(‘Suoovo)»x
BB L(t;uq,v0):(,7) = U@, V), XRBWU,V) € C([0, + o), H) N L*((0,T),V)(T >
0) B ERZHEATBANE.
EE3 HEHR1ETXHBKRRTF o § Hausdorff B A KT m,Fractal PR KT
2m, e m BT AL NG Y.

EH  iBq.(®) = sup sup (L[ TP o) - Qde), K Q£ H B QH =

(w2 € I ) IS1OKicm ¢ Jo
SPan((UuV,),‘", U, V)} WE%&%: W, V) = L(t;uy,v,) ¢ (6597.')0. = 1,2,°ym),
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TrF' (u,v) « (U,V) = (dAU — (W', (@) + [ (z,u,v))U — f (z,u,v)V,DAV — (H' ,(v) +
F'(z,u,v))V — F' (z,u,0)U).

&(ﬂ9¢1)9"‘»(?-,81’;)9"’,% H ‘PE‘JIE?E%?.?@%.H.(% 779 PRI (?-’Sbu) ﬁim QH. '&EB
U, V) € V(a.e.t € RY) B(g ) EV(@@et€ERNIKIi<m). M

TrF' (u,9) + Q= D (F' (u,0) * (@930, ($:¢;))

=1

—— a3 1val = DRIV — B[ i+ fosds -

=1 J=1 j=-1

Z}J (H, + F)¢dz — EJ F, + oz

j=1 j=1

~ 8,319 @ 1 + [ & gtz + [ @S g3

i=1 j=1 j=1

— a4, V@l +[ ay(z,)p(z, Ddz.

j=1

ﬁq’do=miﬂ{d,D))P(xﬂ') 2(?; +¢,) o =a +ay,a, = (h +f) + 1 lF +f‘9

j=1

= (H, + F)~+ LIF + £, %8 o= = max(0, — a}@ € R). %

TrF (u,v) + Q< d.,z |V (g9 |* + o p(z,0)dz,

Bt e =sup{ay|z € 17,(u,v) € &}, ¥ Sobolev-Lieb-Thirring A XA

1 2/N m

EIV(%’¢,)I >K0 lnlz/N K° lan/N’

j=1

KA K, K, (U5 N R QBRER,5 18] KAEX. RAR

TrF' (u,v) ¢ QQ—-%{E‘% m't ’"-i-(—l—-%-ﬁ-i-a)mg—l('x m' YN 4+-K',,

OK— dok- K-
st K =24, K=k T e

)1+N/2 ﬂg m W}%

m—1<1<“,(—+”‘mI

Hl6JF H=EEH 3. 3 4.2 B Hausdorff ﬁﬂxk:}: m,Fractal AKX TF 2m.

E hEE2ALAEL Q) FHER.IBa= (.‘i_r)lél(h'. + fsey = “’i.r)lef’(H. + F),
€y = (_f_ggjlf. + F, . MHAQ8) REXHmHR
alﬂl

YALm B, (18)

1+ Ky + 2y < v 1+ JL@™ + @ + @),

B #AEC éaﬁi‘i% yFFAPRRGRKB TR FH)

$EUM
— 392 —

© 1995-2005 Tsinghua Tongfang Optical Disc Co., Ltd. All rights reserved.



(1]

(2]

(3]

(4]

[s]

L6l

7]

L&l

MARION M. Attractors for reaction diffusion equationsexistence and estimate of their dimension [J].
Appl. Anal. , 1987, 25, 101—147.

HALE ] K. Large diffusivity and asymptotic behavior in parabolic systems [J]. ]J. Math. Anal. Appl.,
1986, 118: 455—466.

CARVALHO A N, RUASFILHO ] G. Global attractors for parabolic problems in fractional power
spaces [J]. SIAM J. Math. Anal., 1995, 26: 415—427.

RAM, EHFH. L FHAN REMNBEERSIFRRERE [J]. HAKEER, 1996, 19, 185—195.
WU Yong-hui, WANG Ming-xin. Global attractor and inertial manifold for the generalized FHN
model [J]. Acta. Math. Appl. Sinica, 1996, 19; 185—195.

S, RAHRE Prey-Predator MBI B 8B40 [J]. A%, 1998, 21, 224—232.

WU Jian-hua. Longtime behavior for the prey-predator model with saturation [J]. Acta. Math. Appl.
Sinica, 1998, 21, 224—232,

TEMAM R. Infinite Dimensional Dynamical Systems in Mechanics and Physics [M]. New York,
Springer-Verlag, 1988. ‘

LIONS J L. Quelques Methodes De Resolution Des Problemes Auzx limites Nonlineaires [M]. Dunod,
Paris, 1969.

ROTHE F. Global Solutions to Reaction Diffusion Systems [M]. Berlin: Springer-Verlag, 1984.

Existence, Regularity and Dimensional Estimate of the

Maximal Attractors for Reaction-Diffusion Systems

WU Jian-hua
(Dept. of Math. , Shanxi Normal University, Xi'an 710062, China)

Abstract: Maximal attractors for reaction diffusion systems are usually studied in invariant

regions. If there are no invariant regions, or considering the problem in the whole space in-

stead of invariant regions, what is the result? The paper proves the existence of the maximal

attractors for reaction diffusion systems in the whole space, and gives also the regularity and

dimensional estimate for the maximal attractors.

Key words; maximal attractor; reaction diffusion system; regularity; dimensional estimate.
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