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Bistable Periodic Traveling Wave Solutions
to Lattice Competitive Systems

LI Jian
(School of Mathematics and Statistics, Xidian University, Xi’ an 710071, P.R.China)

Abstract: The existence of bistable periodic traveling wave solutions to lattice competitive systems was stud-
ied. Firstly, the lattice competitive system of 2 species was transformed into a cooperative system. Then, the
principle of comparison was established and a pair of upper and lower solutions were given to obtain the con-
vergence of the solution at infinity, with the initial function satisfying certain conditions. By means of the vanis-
hing viscosity method and the principle of comparison, the existence of the traveling wave solution connecting 2

stable periodic equilibrium points of the system, was proved.
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V2(&,t) W TR
u, +c,u, =Au, +dAlu] +f(u,t), (10)
Hrp A=(D,,D)".
1 B5IHE 3 AR A VE e R0<u, (&) <1, MEO<u(é,nu,) <1; 514,48 Ve e R,0<u,f)
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| 1vie v an -V 1 de <

¢l <r

f | VI(E 0+ At) = VI(E,0) | dE + Cih <
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1€l <r-h

f (V&0 +At) = VP(E,0))g(€)dé + C,W.(h) + Ch <
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0,c, € R,0°(-, ) € LIO(,(RZ,RZ), e
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¥ Fubini € FA5
i(£,1) = a(£,0) +J;[dA2ﬁ(§,T) Ff(a(E,r),m)]dr,  ae. (£,) eR.
ST LR, F I PSS
FEEA 4 o"(&E,0) A3 FrE W us(€,0) =d*(€ +cot 1) FERG(4) EHE 0 1 R 4T
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Pefp P d*(€,0) = (€ £0,1) .
R ERWIE I a(é,0) KT REIATERTTG

G(¢ - 0,0 =a(¢ - 0,0) + [ [dA(& - 0,7) +f(a(& -0,7),7)dr,
(¢ +0,0)=a(¢ +0,0) + [ [dA@(£+0,7) +f(a(& +0,7),7) ]dr.
u, =dAu(é,t) +f(u(é,t),t),
{u<5,0> =a(¢ - 0,0), (%)
{ut =dAu(é,t) +f(u(é,1) 1), (15)
u(£,0) = (¢ +0,0).

Lu(E,1) Flu’(&,0) ZMB(14) F(15) B, HIRBI(14) F(15) BRI ME—PETS @ (€ - 0,1) =u " (&,1),
G(E+0,0)=u"(é,1),VE e R,t =0,
HERa(E,r) =& +cpt,t), HIL
u (E,0)=a(E-0,0)=d°(€E +cot —0,0) = (& +cpt,t) ,u(E,0)=a(E+0,1) =
GU(E +cot +0,1) = (€ + ¢yt 1) .
M p*(E,0+T)=*(E,1) . FiEP (0 ,1) =1,0°(— o ,1) =0.
HIEE 2 AR, v™(&,0) ERGE(4) W B, i LR, A
vi(Er) = d%(E +et +0,1), a.e. (&,1) € R.
MR FRAR B, lim, v (= o ,nT) =0T ¢°(& £0,1) XT 1 SR, FTLIA 6°( - « ,0) = 0.2
AfIE ¢°( o0 ,0) = 1, FMRIETE 1,V = 0,0°( - o ,1) =0,0° (o 1) = 1, EFHUFLE,

4 4 e

ARSCEU TS 5 4 R SR DU JH AT I 16 56 R AR SR I S8 S RGO SR R 48, Lk, i ar
TS A PR 25 AR R SR —XF LT R i R B T 25 R L A S B A D I AR T A R
GEEHE IR E RV A5 AT AR O A M AR SOOI S 1 A% B 4 ZR GE RS R A 7 Ak O AE A, X T ATk
figk BRI IE— P AE P | AR LA B OSURRA T I8 A8 B AT 2 AL o R A AT 2R IR R T — 2P 7 2k
],
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