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Stability of bistable waves for a class of system with asymmetric and nonlocal
dispersal
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(School of Mathematics and Physics, Lanzhou Jiaotong University, Lanzhou 730070, Gansu, China)

Abstract: This paper considers the stability of bistable traveling wave solutions for a class of system with asymmetric and nonlocal
dispersal. On the basis of the existence of bistable waves, the global stability of bistable waves is obtained with the help of the
method of super-and sub-solutions combining with the convergence results of monotone semiflows. Then, the uniqueness of bistable
waves is established by using the analysis techniques.
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RS (14) 2B T, 1 Lyapunov £ A 5, BIXAE Y &>0, 7R7E 650, 8118 || () —D(+) || <6 WAEE



46 R R % M (B % R 55 60 &

[ £=0 #RAT, U
[W(-, t; ¢)-DP(-) | <&,

TERR  UEWE B ERUSCHR 11] 5138 3.6, Bt A m
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MEBEM n=1, (W(z,t,5¢) |, % ze R PEEESEMES {w(x,t,;0) |-, 7 x € R TSR ESM G,

R T IAE A uy,(x,1,)=u,(x,1,;) Fl uy, (x,1,)=u,(x,1, ;) o, FHMERR 1=~1, FlxeR,E X

w,(x,t,)=u,(x,t48,) iy, (X,,)=u,, (X, 141,) o
AR u,, (x,t,) Flay, (x,t, )R RGE(T) . SHEEM neR, & XL
U, (x,t) i=u,(x+n,0) —u,,(x,1) , 'V, (x,1) =1, (x+0,1) =i, (x,1) ,
J(x) s=0,(x4m) =T (x) (i=1,2),
&7y UM E T

a 2 +
EU,,,.q(x,t) = dlfR Jl('x_y)ﬁ]n(y’t)dy_dl Un,n(-x,t) +hl( Un,n(x;t) ’Vn,n(x’t) ) ’ ()C,t) ERXR ’

a < — +
Evn,'q<xat>:d1 jR Jz(x_y)u2n(y9t)dy_d2vn,7](x9t)+h’2( Un,n<xat> ’Vn,n(x’t>)’ (X,t) ERXR ’

(Un,n(-x’s) 9vn,~q<-xas) ): (MI(X+n5S+t;1;¢) —M1<X,S+tn;¢> ’”2(X+77,S+tn;¢) _M2<X,S+[n;¢> ) ’
XER, SEI:_tn’O}o
(20)

M (A) ATH, € LY BUEAE L>0, fli5
[ UGy tdy = [ 7Gem=y) =7, (emy) | dy
R R
1
=il [ 1] 2i(x-y+0m)do | dy
R 0
1
=il [ | [7(x-y+on) | dydo<L,inl,
0 R
Hrb,0e(0,1),i=1,2, FJ?LJ,XULVwO,ﬁE5,.=Li>0,1§1%'=%XﬂLVxeR,ﬁlnl$6,.,Dllj7ﬁf | J(x-y) ldy<e,
i R

Hri=1,2,
EER de 2y, BB (513 2) ATAL MR xeR M 120,60 0<u,(x,1;¢p) <k FIO<
u,(x,t;¢) <k, ., HIL LR xeR F1 =0, 0<u, (x,t) <k FO<u,(x,t) <k, , ik
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a d
EUn,,,(x,t>= 2Un,,,<x,t>5Un,n(x,t)

=20, ,(e.0) (d, [ FGemy) (.0 dy=d, U, (o) +,(U, (2,0 Y, ,(1.0) |

= 2Un,n<x5t> (dlfR jl('x—y)ﬁln(y’t)dy_dlUn,n(x7t) +81h1(0 (x’t) ’

n,m

V, (x,0) U, (x,0)+3,h, (U, (x,0) ,V, (x,0))V,, (x,1) )
<4d,ek;’-2(d,~N)U. (x,0)+2NU, (x,0)V, (x,1)
<dd,ek{*~2(d,=N)U (x,0)+N (U, (x,0)+V; (x,1))
- 4ok Z—Z(dl -iﬁj U (x4 BV (x0) 1)

Hrh U (x,1)=60U

s Yn,m n,n

[EEETIEE:

(x,0), V, (x,0)=0V, (x,0), 0€(0,1),

9 3 - _
5vj [(x,1) <4d,ek; 2—2(612—21\/) % (x,0) +NU, (x,1) (22)
B (21) L (22) M, AT AE
) )
EUi n(x,t) +EVin(x,t) <4(dk; *+d,k; 2)e‘—culUi n(x,t) —aZVi n(x,t) , (23)

Ha,:=2(d,-2N)>0(i=1,2),
B a=min{ea,,a,} ,HX(23) 5%

S0 ()Y () SA K kS ) ema( U (0 +V (x,0)), (24)
%2 (24) FHHBCE B ik 5 B TR (20 ) (DA AR, T R
U2 (x,0)+V2 (x,0) <e™ (U2 (x,5)+V. (x,5))+4(dk;*+dk; ") e f e do, (25)

$5 120 0 5= -1, {RAR(25), 7%
0
U (x,0)4V2 (x,0) Se™ (U2 (x,~1,)+V2 (x,~1,)) +4(d,k; >+dok; e [ e™do

tn

o

4(d k| *+d,k;*)
&‘“’{(Uin<x,—r,,>+v§,,<x,—rn>>+ ],

R

|ul<x+n9tn;¢) _M1<x,tn;¢> |2+|“2(X+n’tn§¢) _MZ('x9t)1;¢) |2

i L A(d kg ) e
<lu,(x+n,0)-u, (x,0) 1"+ lu, (x+1,0) —u,, (x,0) I °+ " o

MHR e 2 g BIHERER xR, b, (x,0) Fl §,(x,0) E—BOELL M, FIFFTE 8,>0 152 191 <5,
N, ATd, (x+3,0) =, (x,0) | <Je Flld,(x+1,0) b, (x,0) | </e ,#fFMEneR Hili L Inl<d=
min|$§,,5,,8,| ,[{i15
lu,(x+n,t,3¢) —u,(x,t, ;) | <(2+4a”' (d,k; *+d,k;*) ) e,
lu,(x+m,t,50) —u,(x,t, ;) | < (2+4a”' (d k' *+dk, *) ) e,
R, SHERER n=1, {w(x,t,;¢) |, 1F x€ R PRRZEFEHRLM, XMIEA T v () B E4E,
NIRRT 1 A A (1) — (i) Bz, 2 (19) Tl g =2+le M t—+o WA w(p) C.75:=
[D(--zy), P(-+z,) |-
WK, B0 2N, MR se [ -2,z ), & LHREL I (s):=@(-+5) W I(s) ENES
[ 20,20 ) B A2 BRI, Forbp €, 1B S ARSI O (o) BRI 1, AR A A, el 1 %%
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F (1) BT,

fElit e ZHER(18) . FR ' () := 10 (-, 150) ;10 RBUEH, BTLLy' () 1 0 MU 0 (o) 22
a2 B AR, B, SMUSCHR 6] 58 B 3.1 (iR 1, B 0 R 88 s e [~z 2 1 Ml @, e 2, 4
D +5,) <o (@) MIFLES, € (5,,2,) 7 B(-+5,) <w(gy) IRV 1 15 (i) B

Z, el 1 AR 1) — (i) BRSO, Bh AR 1 AT AR ()= 9 (s,) = P(-+s,) P
lim P ()= D(-+s,).

KA w(x,t35) = W (x=ct,t3p)= I',() (x=ct) JFLLLm || w( - ,t:) ~(-=ct+s,) || =0, HEEE,

Ba , FIHRSGE(6) BURATI R IR E M ﬂﬁ%@z?é}i( 6) AT iR it i P A% B ME— 1k

EIB 4 (TR — ) (A —(Ay) RoL, 2@ (x-é)= (U, (x=-ér), U, (x=21)) Rl &
D (- )=K, D (+0 )= K, MRS (6) M BAAT WM, X Vxe R, A 0<U, (x-ét) <k FO<
OU,(x—ét) <k , WFLE s R [Hii5D ()= d(-+§) Fl c=¢, K d(x-ct)= (U,(x—ct) ,U,(x—ct) ),

ERR S i Lt (18) . FAERE 3 AT MHER Mz € R FFAE § € R (H7%

lim | @ (z-¢t)-D(z-ct+3) || =0, (27)

L E=z-ct IRAK(27) Eﬁ%g{g | @ (-+(c=¢)1)-D(-+35) | =0,

HhP 7E R FRTHIMIHP (—0 )= K,, @ (+ )= K, i c=¢ F(+)=D(-+5) . IELE,

TR RS (6) AEH WA T W A R PE R B ME— M, B T UERA 2SRl 3 3 e B 4, Bt

EIE 5 (WRRATEMMEENE)  BI(A)—(A) L, 2 @ (x—ct)= (U (x~ct), U,(x—ct)) ZRGE
(6)¥%H: K, 71 K, FIXGEATIM H w(x,6;¢) = (u,(x,t;0) ,u,(x,t;)) ERG (6) Wi LW EE ¢ €
2 ko U WX 2 (18) HY b A7 AE 5, € R fi15

lim [[w(-,t;) - (-=ct+s,) || =0,

I 6 (FFUMIE—1E) B (A)—(A) KL, 2D (x-ét)= (U, (x-ct), U,(x—ét)) i 12
D (-0 )=K,HP (+ )= K, (IR 5 (6) MMRATH M, HX Vxe R, 0<U, (x-ét) <k HO<
U, (x=¢t) <k; JUIFAE s R HIRP ()= B ( - +§) M e=¢, Hh d (x-e1)= (T (x-¢1), Oy(x-ct)).,
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