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5 B SAMEMGHIIEM bootstrap HITIEH T EMAEECN T 5 20 B B BOR
FI=F# Lotka-Volterra BEHEAIN SUARREIMARTENE. X N BB REOH B — @ 25 (il A i
Lyapunov PR H T ARSI

XA HYHL REEG WUV RRTEENE st
MR (2000) FRiE43 35K57; 35B35; 92D25
hE 4 0175.26

1 5|8

e

ug = Al(d1 + a11u + a12v + agsw)u] + (a1 — brr1u — bigv)u, e, t>0,

vy = A[(d2 + ag1u + @o2v + assw)v] + (ag + baru — bagv — bagw)v, zeQ, t>0,
wy = A[(d3 + az1u + as2v + azzw)w] + (ag + bgav — byzw)w, ze, t>0,

ou Ov Ow

52525207 xE@Q,t>O,

u(z,0) = up(x), v(x,0) =vo(x), w(x,0)=wo(zx), T e, W)
HrrQ c R FAFEWEMAE R, v o EiBAIMNERE. 4, g, ai, by (4,7 =
1,2,3), bia, ba1, bag, bso EAIEEEL,  wo,vo, wo FERAERAE. u, v, w 53 HIFR=AF
BB EREL, a1, a2, a3 7P IRRX =ZAFEER T ELBGC R, biy, boo 1 bas TR FREE
W%KEI/J Q%ﬂﬂzﬁﬁ, b12, ba1, ba3, b2 }'ﬁﬁigﬂ v 5 u, w 5 v Eﬁ%ﬁ% - ﬁ’»ﬂé&%ﬁ)ﬁ‘ié’)
FEEZ R 2 BERIZER. dy,do T ds 4390002 w, v, w BT B, o1, a0, 033 R H T
REL o2, 13, 091, 003, a1 Tl ase ACHEY ELREL. SCHEY AT UBUEME, K
0, % (1] AR —FEET ENSCEY BEREER R ZFEEN 5 — M &% X
AR X8, T BCRBON AR R IZ P 5 — M0 5% X m) = 4% X3 1.

PiFhEE Lotka-Volterra Ti4f- BRI AZ4EY BU FE4 By Shigesada, Kawasaki fil Taramoto

ZR3C 2006 45 1 H 9 HUYEI. 2007 45 9 H 24 HYENE .
* ERERBIEES (10471157,10671158), HAT4E A AR EHS (32S061-A25-015), H & HE TRBIEE
(0601-21) FIPGILIFHE A2 A1H TEKIHE (NWNU-KJCXGC-03-39). @IEE: KA
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F 1979 FA4ESC 2] AR EIE RN, KR M FAEME 2 Amann [ R3]
3C [3-5] B ELEEE WS, T 0 A A S DU U 285 DA oG 23 [a) 4 50 S L™ HIOkE [
FIYERR. J&F SKT MR 58 it s AR e Y 35 B 45 R WL Rl 9 Seiik (&7, Horr (6] B AT
FRIOCHTIEIRG T 3 423 0] SKT BAVE ARSI FAENE, [7) EEgES lﬂlEEﬁT SKT #5
RUOCT I [A) P BB Ay WO S5, INTTARAR T 4 A 55 ff 4 AR AE 1, ﬁﬁﬁﬁ(ﬁﬁ%ﬁﬂ“
BCREEES, BIXHR 8 BTt R S, (H 55 M 1 U4 1a] 351 55 s — A R R 22 A 2 A TR
AT Kim®, Shim®!, Deuring!'?), Lou £ M fE22 (A1 4E%0 K 1 8¢ 2 B8 T SKT #iAl
%Wﬁ%ﬁ@iﬁﬁ@ﬂ’]ﬁf@ WF SKT A AR R AR T 45 R DL [12-14], Horr
[12,13] $/15 T 2 M 4EHUN T 6 BF SKT = MAC5E Y BB ALy L i s AR fEE,  [14] 72
PHCARBOE S H B Y B AR5 Y 8RB0 2 HEF R R SRR 18 T = 4E =)
o SKT BRI SR RARFAAEYE,  [12-14] TR W IR R e 1.

AL (1.1) IE PR AR E (15] tHieny,  [16] iHie T AL (1.1) £ —4E =[]
R ATV S —Bollesi k. L b, ST =R AE YRR ALIR A B R
MR ARTEAETESE R A SCHEY BUE BRI & — & A R R AL (1.1) oy s iy AR AR AE
gﬁl_lHTT‘fif‘@ﬁﬂﬁ?ﬁﬁﬁ?E—‘E%ﬁ‘ﬁﬁﬁﬁﬁ Lyapunov R 45 H 258U i 1L

2 FHBIER

B Amann (3¢ B=° AR AT O F R (1.1) fil ¥y J= b A AE M — e 2
EIE 2.1 WARRBREL uo,vo,wo € W(Q), p > n, MM (1.1) 774 ME—F 5
u,v,w e C([0,T), Wy (Q)) NC>((0,T),C>(Q)), Hrr T € (0,00]. # T < +oo,

tli,l}lf (Jlu(, )| Loy + o ) o) + [[w(-, 8)|| oo ()) = +o0.

8 Qr =Qx(0,T). ARMBEE (1.1) fER LP flith, FTRAF [13] AT 5[ 3.
SI3E 2.2 % 20 = (d + az)z, 2 FE[A R

ztzA[d—i—az } (a1 — b11z — b12v)z, (z,t) € 2 x(0,T),
0z
C o0 @neomx )

2(x,0) = zo(x) > 0, x €N

Wi, H da,a1,bi, b BOFIEWEL 0 < v e L2(Qr), WAFERBT [ 20llwp ) &

|20/l oo () BYIEHE¥X My, 15
||Z2||W2 Qr) = < M;. (2.1)

H—BH

Ve € Va(Qr),  Vze L™ (Qr). (2.2)

i (2.1) B (2.2) FE—AKTH [13, Lemma 2.2] (9455, (2.1) & [18, 80 T1] i
Lemma3.3 1§ V2o € LP(Qr), X B p 2

j&gﬂ}ﬁ VZ 2(n+2) (QT)
B [13] "a'IIE 2.3 FIB| 3 2.4 715
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BIE 23 ®Wa>1, §=2+ b, wiki

oiltlgT ”wHL%(Q) + [Vl L2(@qr) < o0,
BAFFEIERH S € (0,1) 5 Cr, 118 [, [w(-1)|” dz < Cr (vt < T), WAFERBT n,Q.q. 8

M Cr (HAKIT w EEE M., 15

Il gy < Ma{ 1 (50 0] ) Vil |
FEN A Lyapunov REGIEH R (1.1) WMERIHERREER, HE (17 i TE5[3E
R,
SI® 2.4 B a b REWE, o0 Clatoc) v) 2 0, ¢ AR WE
P(0) < —buD), (1) 4 [0, +oo) AR, W Jim (1) = 0.

3 BAMmNEESE

ARICAE an2 = a13 = a3 = aze = 0 BT RS (1.1) o SLAR OB AEYE, BIIERA
TR EHE: _

EIHE 3.1 B o, vo, wo AW EFFIK Neumann HESMAHIER C2T(Q) R,
a€(0,1), di,a;,bi (i =1,2,3),b12,b21,ba3, b3 FHIEHEL, a1 = a1z = a3 = age =0,
FHoapn >08n <5 M o =08 n>1, WEE (1.1) FAEME—FEREER u,o,w e
C?Fl+5(Q x [0, 00)).

e B (w0, w) SRS (1.1) B R, U H AR R 2 5 i

0<us<Mp, 0<o,  0<w,  (5t)€Qr, (3.1)
Hrr My = max {;Tll’SlSl)P|uo(:E)|}. SEIE 11 > 0 IEIE, AMSER =4 H v, w By L™
fhit.
L L' L* i}
(11) FEEAFRL © LR, B
% Qv(:c,t) dz <(a2 + b21MO)/QU($,t) dx — boo /Q v*(x,t) dz (3.2)

S(az-i—bmﬂ%)/v(x,t)dw—% (/Qv(;v,t)dxy. (3.3)

Q
H (3.3) 51, FAES Sup luo(x)] 22 [¢, vo(a) da AHICEIEFEL O, XAt > 047 (|u(-, t) || L1 <
Cr. ¥ (3.2) Wi 0 B T FRAF IR IH, FFEEFE Co, 17 [vllL2gr < Co- H1 (1.1)
=R

b b
w(z,t)de < CL3/ w(z,t)de + —= / vida + (ﬁ - bgg) / w? d.
2e Jo 2 Q

dt Jo Q €

m€>01§Z)E‘ng—b33<0(mﬁﬂm€=l£—g),mu

d b
—/w(;zc,t)dgcS(Z’g—f—@g/w(gc,t)dac—ﬁ w? d.
dt Jg 0 2 Ja
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R (3.3) (RFRm, FERBT (1.1) 8=, =AM HRIRY WEK T Ik
WM, R

”U('?t)HLl(Q)u ||U||L2(QT)7 ||’LU(, t)HLl(Q)u ||w||L2(QT) < M3' (34)

2. L9 fhit.
1E (L1) P AT RN FERL gt (¢ > 1), FFE Q@ ER2 R

i/quxg_w IV(o#)[2de — 8a22q /|V )12 de
dt Jo q Q

—q(qg—1)ao / v Wy - Vodr
Q

+ q/ Uq(CLQ + b21U - bQQ’U - bgg’w) dx. (35)
Q

bR [0, EAY, 13

4(q—1)d2/ FINP 8042261((1—1)/ PERT
vi(z, t)de + 2292 D2dzdt + 2289 D [ g2 dz dt
JRCY =% vt res el MGl

g/ v1(x,0)dz — ¢(q — 1) / VIV - Vodr dt
Q t
+ q/ Uq(a2 + b21u - bQQU - b23’LU) dx dt. (36)

i Holder AR, Young FERK (3.1) 13
q/ v (CLQ + b21u — bQQU — bgg’w) dx dt

1 +1
S(aQ + b21MO)Q|QT| att H’U”%q*l(Qt) - b22(J||U||qu+1 (Q+)

q 7 atl 1 +1
Q{ P U 5 ol 0 @) * Tt —1[(G2+b21M0)522 TTIQ | 7] }

— b22Q||U||%q+1(Qt)
< (ag + bleo)q+lb2_2qq
- q+1

(n+2) a
L uy = (dy + anyu)u, BE[FE 2.2 581 Vu e L7572 (Qr). Ble = 8(;3%30;) %

Qrl==Cy,  Vte[0,T]. (3.7)

q(q—l)agl/ vV - Vvdxdt<w’/ TV V(v 1)d:zcdt
¢ q

2q(q — Daoy =1
<l 7 2 V n V 2
MO T e IVl V6 e

ot gt
SCsllvll foopsn IV )2
L 2 (Qr)

C’ €
—= IIV(

T iegn) + || II% Dta)
(Qr

4042211(!1 -1 PEST
—_— v 2 —|— v n R
= (q+ 1)2 || ( )HL?(QT) || ” (q 1)( +2) (@r)
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475 =0v"%, 3¥ (3.7),3.8) fRA (3.6) &

/ 5% A+ 4((] - 1)d2 / |V(ET)|2 dz dt + 4&226]((] _21) / |V5|2 dz dt
Q q Qr (¢g+1) Qr
2(g—1)
/ o do + _Hv” ?qﬂlﬂnﬂ) +Cy
Q 1 (Qr)
_ 2(q+11)
<Co(1+ 17 e )- (3.9)
L q+1 (QT)
/?»‘\
E= sup /5%(x,t)dx+/ VT2 dz dt, (3.10)
0<t<T JQ T
e (3.9) 77
2(¢g—1)
E<Co(1+ 10 ugen - (3.11)
L ol (Qr)
: (n+4)
n(n+4
mp (a-L+2) q, FFLA
ot 2(g—1)
E < C q+l
<or(1+lml s )
BB = 25 €(0,1), M (3.4) 40
NS L L
([ mt0fa)? = olfq < Mg, ve<T
I 52 2.3 15
4q
2(g—1)
B <Cr[1+ (Ma + My sup_[[o(t )||"<q+“q ||vv||L2(QT)) e
2q 4(q— 1)~ ) 2(¢-1).
<Cg|l+ | su ()| “FL n(a+Da (|| VT (a+1)a
s[ (Mngl ()IILzT(Q)) IVl Z2(gp) }
4(g—1) 2(g—1)
(1 + En(q+1)qE(q+1)q) (313)
S 2l - 20l ¢ (0, 1), BOM (3.13) BLFLSHIERSA, FAAEIEHHK Co, 75
E < Co. (3.14)
(3.14) RAHE 7] 5 FFL 0 € L9(Qr), Blv € L5 (Qr). X F g < S,
) +1 ’n«+1
BrLk (DT € (1, 250) gy
2(n+1)
q
veLI(Qr), Vqe (1, - ) (3.15)
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7, 0D Gy e LUHTT (Qr), FHE (3.9) MZEHE g = 2 BAFALTE

q+1

R My, 1S
(3.16)

[ollv2(@r) < Ma.

1E (1.1) PEE=AFRMRERD qur! (¢ > 1), BE Q ERS, B

d 1)d 8
—/wqu< 3/|v 1) 0‘33q /|v )2 da
at /o,

—q(g — Dagy / wi 'V - Vw dz + q/ w?(ag + bzov — basw) dx.
Q Q

H EAP R LE [0,¢] BT TAR

4(q — 1 q

/wq(x,t)dx+u |V(w7)|2dxdt+8a33q / IV (w™) 2 dz dt
Q q Q1

S/ wq(x,O)dx—q(q—l)agl/ wq_1Vu-de:Edt+q/ w?(ag + bzav — bssw) dx dt.
Q t

t

Hrr

q/ w? (CLg + bgov — bgg’w) dadt

<azq|Qr| 7 |Jw]?
>azq|«T La+1(Qy)

¢ (g+1)bss g 1 /(g+1)bsz\ 9 .1y
+b / [ : atl 4 ( ) i+ } dadt
20 lg+ 1 2gbs g+ I\ 2gby ¢

1
_b33q||w||%—:+1 (Q+)

gbs2 ((Q+ 1)b33)_q” |t

Q q L q+1p—9q
SZ[ +1 33”w”““ @)t q+1(2a3) bay @ |} g+1 2¢gbsa UllLatr(qu)
b33q g+1
basd et o
1 gbsa (g + 1)bgz\~¢
i q+1 q+1
2<2a3> bglarl+ 25 () el Ve .T)

H (3.15) 124 g+ 1 < 228D | g < ntd gy e LoYY(Qr), #1

q/ wq(a3 + b3ov — b33w) dz dt < Cho, Vit e [0, T] (317)

BT (38)-(3.15) RiGIHE, #
Ea (g — 1)ds T ) [2 dassq(q — 1) —2
/w doe + ——— . /QT |V(@#T)|* de dt + TEIE /QT |Vw|* de dt

2(¢—1)
<Cu(1+ 1T Wpin): (3.18)
L q+1 (QT)

Hotw=w'. 3, &

weLi(Qr), Vqe (121“21) (3.19)
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3. L™ it
FN AR RERA H (1.1) B9fRR Lo° A, B (1) =, ARSI E N

.0 Ov
vt — Z 01 ( Qij (9 + a;v v) = (ag + baru — baav — bazw)v, (3.20)
i,j=1
"0 ow
w= Y oz 4(bw 9z, bjw) = (as + bsav — bzsw)w, (3.21)
i,j=1
Hrp
aij = (do + ao1u + 2a220)d35, aj = 1y,
bij = (ds + aziu + 2053310)5“7 bj = 31Uy,

8;; 7& Kronecker £5.
By [13] 41, [18, 181 Ti] Ht Theorem 7.1 ZEF K Neumann 1R SMF T IREAL. #Hh
AR o 1y L fhiit, FRIET &M
1) ||v||vz<QT> a5
2) .Zlau&@ >v252< R 1EHH);

3) | Zl a?, (az + baru — baov — bozw)v| Lar (@) < pa(p1 HIEHED). XH ¢, W2
j=

1
;+2£:1—x, 0<x<1,
! (3.22)

q , 00 |, r ,00], n > 2.
2(1=x) 1-x

THARKBIESRM 1)-3). 1) & (3.16) XKEHH. 2) v=dy BBARM. 3) Kk
BUEME g7, B2 uo = (di + anw)u. Z54 (3.1) XFTEFFER R AT KEL c1, co, 73

ug = (di + 2a11u)Aug + ¢1 + cav. (3.23)

M n=2,3,4,5 B 252 < 2080 'y (3.1) J (3.15) HI%F Vg e (252, 20y ¢ 4 opu €

n—2 7

LYQr). H&E (3.1) &m%ﬂﬁf' AL T (WL [18,341,342 BT, Theorem 9.1)), FE4E

IEHR Ms, 675
luzllyw21 (g < Ms. (3.24)

(n+2)
PRI (18,80 ) Lemma3.3), Vua € Le—s (Qr). T Vu = 7520,

|Vu|? € [y (Qr). (3.25)
B g =1 = ;220 A& 3) K (3.22) AR, T ER B Mo, (575
vz (@r) < Ms. (3.26)

Kefhsth, FEIEHE, gtk Ms, 15
[wllze< (@qr) < Ms. (3.27)
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LiE (3.1),(3.26),(3.27) FI, X VT >0, fFAEIEHE M7, 47

[ullLoo(@rys IV Lo (@) 1wl Lo (@r) < M. (3.28)

XBREE (1.1) WRAEEZERXE 0,7 BF4E, B (1.1) FEREME. THIER LR
fi# (u,v,w) TP LAY, B (3.24) K Sobolev R A5 ([18, 80 T1],Lemma 3.3) %I

Vuy € C*%(Qy),

AT ug € CHH 5% (Qp). T u = @, %

- 2a11
we (@), (3.29)

FEE) (3.20) K (3.21), M ARER S [olvaion & lwllvaop £ n = 2,3,4,5 B
ﬁ’

(CLQ + ba1u — bogv — bgg’w)’U, (CL?, + b32'U - b33w)w €L~ (QT)
MRHE Schauder 11 ([JL 18, 204 Ti], Themrem 10.1), F+7E o* € (0,1), {#75
v, w € Oa*’%(@:r)- (3.30)
eI Hy (3.29), (3.30) 1

ou o —
(dl + 20&11’(,&)51']', —2a11 (a1 —biiu — blg’U)U e (C%2 (QT)7

6:101- ’

XE o = min{a, 0"} B3I (1.1) FHE—ATTEMHA Schauder it (W [18, 320 T,
Theorem 5.3),

u € C*Holrs(Qn). (3.31)
A v2 = (da + 21t + axnv)v,ws = (ds + az1u + agsw)w, N

Vot :(dg + a21u + 20&22’0)A’02

+ v(de + a21u + 2a92v) (ag + baru — bagv — bogw) + @21vuy, (3.32)
Wat Z(d3 + aziu + 2a33w)Aw2
+ w(d3 —+ aziu + 2(133’[1})(@3 + bzov — 53311}) + aziwug. (333)

B (3.29)-(3.31) HIAFFE (3.32) 1 (3.33) B REEE T C73(Qp), HMATX 2 (3.32) F1
(3.33) WM KK Schauder fliit, 18

Vg, wa € C*TOITE(Q ). (3.34)
X HF
v — —(dz + agiu) + \/(dg + CY21U)2 + dagovo
5 )
w— —(ds + aziu) + /(ds + az1u)? + dagzws
5 ;
[5¢

v,w € CHorE Q). (3.35)
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ZE4 (3.31),(3.35) 4

u,v,w € C*TITE(Qn).

#a <o {l o =min{a, 0} = o, WEH u,v,w € CHH1H5(Qr), N (1.1) Ff#E
BA '37?)11E$HHE’JIE)~J e % a>a* Bl o =min{a,a*} < a, I (1.1) BREERIEF]
SRS ENLE, BREE—SRT. FE, W wowe O (@), BY
fliit (3.31)-(3.35), BEA u,v,w € C*T41H2(Qy).

FEEF o = 0 BIATERPITF (3.12) 19 2 [0 4EROR i 2 450 /TR 280 (3.13)
wfhTE, T ER SRR ERIE R R, BRI, g 3.1 IR SE K.

1 EWMEBE R EH 3.1 KRR, & ons = a1 = ag = gz = 0, WA EPH
TERA TR 2 22 3.1 MW IRor. B R, R ETIERE (1.1) g8 —1 50
B o MRHT, WARLTFEH 3.1 50RO

4 REM

AR AR L, AT T AR R A Y 4 R T A
wy = Al(d1 + an1u)u] + (a1 — biiu — bi2v)u, (z,t) € Q x (0, 00),
vy = A[(d2 + a21u)v] + (az + bagu — bagv — bogw)v, (z,t) € Q2 x (0, 00),
wy = A[(ds + agiu)w] + (a3 + bgav — bysw)w, (z,t) € Q x (0,00), (4.1)
ou Ov Ow
EZBV*BV*O (x,t) € 90 x (0, 00),
u(z,0) = ug(z) > 0,v(x,0) = vo(z) > 0,w(x,0) = wo(z) >0, T €€

X € B 3.1 85 3 WIE 1 AR IR TR IR AT AL
Al R, A

a1b22b33 + a1ba3bs2 4 asbiabaz > azbiabss, (4.2)
a1b21b33 + agbi1b3z > azbi1bas, '

TR (4.1) FFAEME— (9 IE P4 5 (0, 7,0), Horr

a1b22b33 + a1ba3bsa + azbiabag — azbiobss

v b11b22b33 + b11b23b3a + b12b21b33 ’
— a1b21b33 + a2b11b33 — azbi1bas
b11b22bs3 + b11bazbsa + b12b21bss’
T— a1b21b32 + a2b11b32 + azbi1bao + azbiabay
b11b22b33 + b11bagbza + b12b21b33
B Lyapunov BRI

H(u,v,w):/Q Ku—u—ulnu) —|—/\(v—v—vln )—l—p(u)—ﬁ—@ln%ﬂ dex,

Hrf )\ p B IEFE. iﬁkH(uvw)>OE_H(uvw)—OJ:’[H'flJ:’[u—u v =
v, w=w. HEH3LH, 4 (u,v,w) & (1.1) FFER H(u,v,w) XEE ¢ > 0 HEX.
H(vwnaunmé%ﬁ%

Aa21 D

dH (u,v, w) _/Q [(dl + 20q1u)T

dt u? [Vul* +

Vu-Vv—i—%Vu-Vw
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Ad v d w

+ 02
— /Q [bll(u — ﬂ)z + (b12 — b21)\)(u — ﬂ)(v — E) + b22>\(’U — 5)2
+ (b23/\ — ngﬂ)(’U — E)(w - E) + bggp(’w — E)Q} dz. (43)
AT FIIE LW N, p, H5 EXA 5 AR EOEE, BIFERE S >0, #15
b11x2 + (b12 — bar N)zy + bgz)\y2 + (bagA — bggp)yz + bg3p2’2 > 25(:62 + y2 + 22). (4.4)
FEEF
(bll — 25)1?2 + (b12 — bzl/\)iEy + (% — 5>y2 >0,

B (4.5)
(% — (5>y2 + (bgg)\ — b3ap)yz + (b33p — 25)22 >0
2B (4.4) BOL,
(b12 — bzl/\)2 < 4(b11 — 25)(% — 5), ( )
4.6
(bzg)\ — b32p)2 < 4(% — 5) (bggp — 25)
e (4.5) BOL. B
A = (bigbar + b11baz)by 2, p = (bizba1 + bi1bag)(bazbaz + baobsz)bs 2bsy (4.7
20> 0 FAr /DB (4.6) BSL, M (4.4) BOL. T AME (4.3) 435655 — AR sk Bk R
E, HFE

4(d1 + 2(111U)(d2 + Oézlu)(dg + Oéglu)ﬂ > pozgl (dz + azlu)wu2 + )\agl (dg + aglu)ﬁuz.

BER (3.1) 40,

4dydadsu > pOZ§1 (dg + Olleo)WMg + /\Oé%l (dg + OéglMo)ﬁMOQ (48)

& LML T o5, T Mo 5 di,do F1 ds TB5&, WRE di,dy 5% ds K, BIWTERE
&M (4.8) R, XFEH (4.2) 18

w < =25 | [(u—10)*+ (v—"7)*+ (w - W)*] da- (4.9)
Q

HBIF (4.2), BTy, Holder RERE L [ [(u—1)2+ (v —7)2 + (w—)%] dz |

AR, Fi53 2.4 1 (4.9) 14

Ju(,t) =@l (1) = Vllz2@), wlt) =@ll2@) — 0, ¢ — o0,

AL EVHE, RAOTEBSCFRE (4.1) BT F e Phgh -

EIE 4.1 fEEH 31 MRET, HEF (4.2), (4.8) AL, NIMEE (4.1) WAEEIER
(u, v, w) ESLEME— B 1B S (T,7,0).

#IL 4.2 FHEH 4.1 WA RO, TR (4.1) RAFLEIET FLIE P15 f#.



162 MoOR &% % % 1%
& F X W
[1] Dubey B, Hussain B. A Predator-Prey Interaction Model with Self and Cross-diffusion. FEcological
Modelling, 2001, 141(1): 67-76
[2] Shigesada N, Kawasaki K, Teramoto E. Spatial Segregation of Interacting Species. J. Theor. Biology,
1979, 79(1): 83-99
[3] Amann H. Dynamic Theory of Quasilinear Parabolic Equations I. Abstract Evolution Equations.
Nonlinear Analysis, 1998, 12(9): 895-919
[4] Amann H. Dynamic Theory of Quasilinear Parabolic Equations II. Reaction-diffusion. Diff. Int.
Egs, 1990, 3(1): 13-75
[5] Amann H. Dynamic Theory of Quasilinear Parabolic Equations III. Global Existence. Math. Z.,
1989, 202(2): 219-250
[6] Barrett J, Blowey J. Finite Element Approximation of a Nonlinear Cross-diffusion Population Model.
Numer. Math., 2004, 98: 195-221
[7] Chen L, Jiingel A. Analysis of a Multi-dimensional Parabolic Population Model with Strong Cross-
diffusion. SIAM J. Math. Anal., 2002, 36: 301-322
[8] Kim J. Smooth Solutions to a Quasi-linear System of Diffusion Equations for a Certain Population
Model. Nonlinear Anal., 1984, 8: 1121-1144
[9] Seong-A Shim. Uniform Boundedness and Convergence of Solutions to Cross-diffusion Systems. J.
Diff. Eqgs., 2002, 185(1): 281-305
[10] Deuring P. An Initial-boundary Value Problem for a Certain Density-dependent Diffusion System.
Math. Z. 1987, 194: 375-396
[11] LouY, Ni W, Wu Y. On the Global Existence of a Cross-diffusion System. Discrete Contin. Dynam.
Systs, 1998, 4(2): 193-203
[12] Choi Y S, Lui R, Yamada Y. Existence of Global Solutions for the Shigesada-Kawasaki-Teramoto
Model with Weak Coupled Cross-diffusion. Discrete Contin. Dynam. Sys., 2003, 9: 1193-1200
[13] Choi Y S, Lui R, Yamada Y. Existence of Global Solutions for the Shigesada-Kawasaki-Teramoto
Model with Strongly Coupled Cross-diffusion. Discrete Contin. Dynam. Systs, 2004, 10: 719-730
[14] Li Y, Zhao C. Global Existence of Solutions to a Cross-diffusion System in Higher Dimensional
Domains. Discrete Contin. Dynam. Systs, 2005, 12: 185-192
[15] Kim K, Lin Z. Coexistence of Three Species in a Strongly Coupled Elliptic System. Nonlinear
Analysis, 2003, 55(3): 313-333
[16] Fu S, Wen Z, Cui S. On Global Solutions for the Three-species Food-Chain Cross Diffusion Model.
Acta Mathematica Sinica (Chinese Series), 2007, 50(1): 75-88
[17] Wang M. Nonlinear Equations of Parabolic Type. Beijing: Science Press, 1993
(18] Ladyzenskaja O A, Solonnikov V A, Ural’ceva N N. Linear and Quasilinear Equations of Parabolic

Type. Translations of Mathematical Monographs, 23, AMS, 1968



134 BARIE, RTE: =R SES Y OB AL oy S ) B R T A A e S 163

Global Existence and Convergence of Classical Solutions for the
Three-Species Food-Chain Model with Cross-Diffusion
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(E—mail: wzj043527@Q163.com; fusm@nwnu.edu.cn)

Abstract Using the energy methods and the bootstrap arguments, the global existence
of classical solutions for a Lotka-Volterra food-chain model of three interacting species with
self and cross-population pressure is proved when the space dimension is at most 5. Under
certain conditions for the coefficients of the reaction functions, the convergence of solutions
is established for the system by constructing Lyapunov function.
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