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0
Eul(% t) = di[(J1 *u1)(z, t) — ui(z, 1))

+riur (2, t)[1 — aru(z,t) — brus(x,t — 11) — crue(z,t — 12)],
0
aug(:v, t) = da[(J2 * uz)(z,t) — ua(x, t)]

+roug(z, t)[1 — agua(z,t) — baug(x,t — 73) — couy(x,t — 74)]
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1 58

AR H,  Lotka-Volterra 3o 4 R Gl R A W) 2 T 53 B8 b ey S AU AN B 2 2R
Gz—. TR, BHFRXRYRA WY R R PR, X ARETE .

0 9?

—up(z,t) = di==u1(x,t) + rur(z, [l — arui (z,t) — brua(z, t)],

ot 0x2 (1)
2

0
—ug(z,t) = do x,t) + rous(x, t)[1 — bouq (z,t) — agua(x, t)],

ot

Hort wi(z,t), uz(@,t) AFRRPIANTTFEALENZ] ¢ GLE o RFREEE;  d, d2 TR
PINTEFHY AR, diyri,oai b (0= 1,2) BRIEHR. ERA (1) 95312
TAMBETE R, A7 T HAE R Bk S PR Y I B AR, 518 TR Z %
(P

FEILRIFIEET, BT AEYR, WAL A ST T Y SR, ISR J5 R AN T 5
(F. ALAER, AMITFUG T iE T ohi S By B AT I AT, Schaafl®) RICURKHFR 1.
TEZ —, MR A SR, P A2 R o 75 R B R (B IR R AIZ B o T7 AR ) — i
HIRATFE T AA Huxley BRI Fisher iDL IR SR Y BT REAT WM B0 A AEVE A RS 2
Ph. [6-10] SEfE B B TREER, BRI Z 2 BRI T R GE0Y 3R ST 2 0L
FLPEZRE (QM) MBI MF (BEQM) BT IIAFEYE. BT Lotka-Volterra 585
AE—BAWR (QM) F1 (EQM) Z&fF, Li % M gl G AR, A Schauder K
B B OL T AR LA T L S LRI AR AF (WQM) A 38 Al A F (EWQM) B
TRRAFAEYE, JEN B TH SR BAR

722l

0 0?

—up(z,t) = di=—=ui(x,t) + rur(z, )[1 — arur (z, ¢ — 11) — brus(z, t — 72)],

ot 0z? 2)
82

0
—ug(x,t) = do=—=ua(x,t) + roua(x, t)[1 — bous (z,t — 73) — agua(x,t — 74)].

ot 0x?
FEEFRS (1) A1 (2) ¥ Laplace H TR B FHEEAE =S W P BL, AT Laplace 5.
TRANRTHAET, TR RTIEE AT 8. AR SHMRITRASESE, B ae
MR &t 2, Laplace X NVP BT R A REMERG Rl R BF 750 S iy i 23470 12 A
MREGTINGBHATRERE R B, #HAE M
Ou;(z,t)
ot

= di[(J5 *w;)(z, t) — ui(z, t)] + filue(x)), x € R, (3)

Hriel ={1,2,---,n}, di >0, uj(z)(0) =ui(z, t+0), -7 <0<0, 7 FRAGKH
AR, (T xwi) (2, t) = [p iz —y)uiy, t) dy, Ji(z —y) FRAMENER y 45
2] o AR AR AL, X BB TR 5 K G AT 25 [12-15]. X FHAL (3)
TUSREIIET, REFZEFEWRN L. Pan & 1510 7 (QM) 1 (EQM) &4 TiE
B TR (3) AT AR AEYE. WP 4B, BT, Yu, Yuan!' fil Zhang % 5] 763
ARV SAA T AT TFAEYE.  Yu, Yuan!™ ZESSHLR A S (WQM) FIE5FE%K
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BLEIAIF (EWQM) TR T (3) BP0, I BL (14] #55 Jom: AL U1 - 36 oot ik
1 Lotka-Volterra 3 R 4%

0
gul(%t) =dy[(J1 *ur)(z,t) — uy(z, 1))

+riur(x, t)[1 — ajuy (z,t — 71) — brus(z,t — 72)],

0
guz(%t) = do[(J2 * u2)(z,t) — ua(z, 1))

+roug(x, t)[1 — bouy (z,t — 73) — agua(x,t — 74)].

ARSCK A [14]) 82 FE, FETF Hutchinson 2 H A EL LA — AR 2/(¢) =
re(t)[1 — arz(t) — agz(t — 1), BE—NE A —KHIE /TP BT Lotka-Volterra 7515
g 0

aul(x,t) =dyi[(J1 *u1)(z,t) — uy(z, 1))

+riur(z, t)[1 — ajuy (z,t) — brus (z,t — 11) — crus(z, t — 72)],

%W(x,t) = do[(J2 * u2)(x,t) — ua(z, 1))

(5)

+roug(x, t)[1 — agua(x,t) — baus(x, t — 73) — cour (z,t — 74)],

Hr 28R B8R, o =a =08, RE (5) BHRSK (4), B (4) Z2RKA]
P IRHI R A (5) By — Rz Ol

2 FAEADR
FEARH, MFRE u=(u,u), v=_(v1,v2). & w <v1, us < vg, M u <.

=, H ou <o, H udF o, WK w <o FEHL, AR w < v, H ou # or, up # g,
MFE v < v. 38 (u,v] = {fw € R%, u < w < v}, [u,v) = {w € R, u < w < v}y,

[u, v] = {w € R?, w <w <w}. || 7R R? MERIRTERL, |- | =R C([-7, 0, R?) iy
ER AL

HA B Ry SR S i — B oy 14
gul(ﬂ%t) = di[(J1 *ur)(z,t) —ur(z, )] + fi(u1,¢(x), uz,¢(x)),
ot (6)

Sua(,1) = dal(Ja 1)) =l O]+ Faluno(0), v (2),

A, t>0, z€R, di >0, ui(z)(0) =wi(x, t+0), —7<0<0,XH 7+ RRAGEHH
I RARB. fi: R® — RZELZLRE, Ji:R— REIFEAMEE, WL [ Li(y)dy =1,
(Ji % uy)(z,t) = fR Ji(x —y)u;(y, t)dy, i =1,2.

X (6) MATEAMRTEA ui(2,t) = d(@ + ct), ua(z,t) = Y(x + ct) B—XTFefg, He
c KRB, B o, 0 RN (6) r, FFA ¢ B o+ ct, W o, o TR T BZ R 72

{ e’ (t) = di(J1 % ¢)(t) — d19(t) + f{(Pr, V),

7
' (t) = da(J2 + )(t) — datp(t) + f5(dr, ¢r) v
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B L 5 oA

lim (6(t),%(t)) = (0,0), lim (¢(t), ¥(t)) = (1, k2), (8)

t——o0 t—oo

Hrdr (0,0) F1 (k1 ko) & (6) AP, H k1 >0, k2> 0. _t( ) L fE (e, ) RE
A filo (t + cs),p(t 4+ ¢s)), s € [-1,0], i = 1,2, (J1*o)(t) = [ i(t — y)o(y) dy,
(J2 % )(t) = [ Jo(t —y)¢(y) dy.

XT:J:_E( ) AT USRI AEAE R, [14] PR T — MR R, HhERIELET
5 2 55 48 B BE 25 (BEWQM)

(EWQM) FEEMNEE /1 >0, 2 > 0, {15

f1(d1(s), ¥1(s)) = fi(D2(s), ¥1(s)) + (B — di)(41(0) — $2(0)) = 0
f1(#1(s), ¥1(s)) = f1(1(s), ¥2(s)) <0,
f2(d1(s), ¥1(s)) = f2(d1(s), ¥2(s)) + (B2 — d2)(¥1(0) — ¥2(0)) = 0
f2(d1(s), ¥1(s)) — fa(d2(s), ¥i(s)) <0,

Hrr ¢1(s), ¢2(s), ¥1(s), ¥a(s) € O([—7, 0], R); FFHIHE
i < ¢1(s) < My, 0 <pa(s) <i(s) < M, s€[—7, 0], it M; > k; (i =

(i) e”*[g1(s) — d2(s)] T eP*[h1(s) — 2(s)] KT s € [, O] HRREA WK
T 2 H— RS B R

(A1) fi(0,0) = fi(k1, k2) =0, i=1,2

(A2) TREPADHEL >0 (i = 1,2), 17

|fi(o1, Y1) = fi(d2, ¥2)| < Lif|@ — ||, 1=1,2.

KAt @ = (61, ¥1), U= (62, ¥2) € C([=7, 0], R?) W2 0 < ¢is) < M1, 0= ti(s) <
My, s€ |-, 0, it M; > k; (i =1,2).

(A3) TR u,ve CR,R) H u>wv, W (J;xu)(t) > (Ji xv)(t), i=1,2.

(A4) XMEE NeR, [, Ji(y)eNdy <oo, i=1,2.

X 1M WURFEER T, i = 1,---,m, fHif
R\{T;:i=1,---,m} J::Fj’l‘iﬁ_?.?iﬁﬁ;%tﬁ?ﬁﬁ

{ B (1) 2 di(Jy + D)) — diB(O) + [(Br ), tER(Tiii= 1o, m},
(1) 2 do(Jo * D)) — doB(t) + S50, B). tER(Tizi=1,--,m}

4im

e = (,9) M 2 = (¢ 0) £

{ e/ (t) < di(Jy+9)(t) — dig(t) + f{(8,, ¥y),  tER{Tizi=1,---,m},
Sda( o x)(t) — dop(t) + f5(dy, ¥,),  tER\{Tizi=1,--- m},
T @ = (4, ) Fl &= (¢, ¥) € C(R, R?) Hy (7) By—%F55 L. THE.
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FHE 204 R (A1)-(A4) fil (EWQM) AL, a1k (7) FAE—X 88 LT (o(t),

(1)), (¢(1), ¥(1) € Clo,my(R, R?) i &
(P1) (0,0) < (o(t), (1)) < (o(1), ¥(t)) < (My, Moa);
(P2)  lim (¢(t), $(t)) = (0,0), lim ($(1), ¥(t)) = lim (4(t), ¥(¢)) = (b1, k2);
(P3) e"%(t) O] F P () — (1)) RTF t € R BRI,

WXSF ¢ > 1, () FEAEAT D F 0 R Al i R 2 A=K (8).

ME 2 [17) e R A A E X a &, R (EWQM) L fiifk K-

PR L >0, B2 > 0 7R

fi1(o1(s), wa(s)) — fi(d2(s), ¥1(s)) + (B1 — d1)(¢1(0) — ¢2(0)) > 0,
fa(d2(s), ¥1(s)) — fa(@1(s), Ya(s)) + (B2 — d2)(¥1(0) — p2(0)) > 0
HAr ¢1(s), d2(s), ¥1(s), va(s) € C([—7, 0], R); IFH I 2
(1) 0 < da(s) < di(s) < My, 0<¢2(5) P1(s) < My, s € [-7, 0], it M; > k;

(i=1,2);
(ii) e®5[p1(s) — da(s)] 5 P25 [1h1(s) — ()] KF s € [—7, O] FIRAWHH.

3 ITHMEMIEEN

AFHEAMBK a1+ b1 > c2, as +ba > c1, MRS (5) HME—RIIETFH S E(k, k2),
Hrr

as + by — 1 a1 +b—co

, ko = .
(al + bl)(az + bz) — C1C2 2 (a1 + bl)(az + bz) — C1C2

ky =

AT TS O =(0,0) Ml K = (ki, ko) MATHE. B wi(z,t) = oz +
ct), ua(x,t) =P(x +ct), s=x+ct AN (5) #, FI5C s M t, NAEAL (5) 2N

{ ¢’ (t) = di(J1* 9)(t) — dr(t) + 11¢() (1 — ard(t) — brop(t — cm) — crp(t — cma)),
e (t) = da(Jo %) (t) — datp(t) + rap(t) (1 — agep(t) — batp(t — c73) — c2 p(t — cT4))

4 JE ¥ 20T 00 R 2R A
lim (6(),%(t)) = (0,0), lim (¢(t), (1)) = (k1 k2). (10)

t——o0 t—oo

X‘j‘a: ¢; 1/} S C([_Ta O]aR)v ﬁ\:l:'j T = ma'X{Tlv 72,73, 7-4}7 %X

f1(¢, ¥) = r19(0)(1 — a16(0) — b1d(—71) — c1Y(—T72)),
f2(é, ¥) = 129(0)(1 — a29)(0) — barp(—73) — c2 p(—7a)).

AR, (N1, f2) WM (A1) FI (A2).
S 1 AUk n Ao TN, MEE (f1, f2) E (EWQM).
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i 2 (o1(s), ¥i(s), (D2(s), Ya(s)) € C([=7, OLR*) R (1) 0 < ¢as) < du(s) <
My, 0 < 4a(s) < thi(s) < My, s € [=7,0]; (ii) e”°[p1(s) —a(s)] B eP5[ihi(s) —ha(s)] K
T s € [—7, 0] HRIRA I

R F o RN, MIEATAEEE 60> 0F 52 > 0 75

(1 = 2a1 My — by My — 1 Ma — by MyeP™) — dy > —f4,
ro(1 — 2a9My — boMy — coMy — by M2e®2™) — dy > —fs.

TR, #IH

f1(¢1, ¥2) = fi(¢2, ¥1)
=r1¢1(0)[1 — a11(0) — big1 (—71) — €1 Yo (—T72)]
—r162(0) [1 — a162(0) — bigo(—71) — c1 Y1(—72)]
ZTl(l — 2(1,1M1 — blMl - ClM2 - blMleBITl)[¢1 (O) - ¢2(0)]
>(dy — B1)[#1(0) — ¢2(0)].
Jr LA,
f1(1, ¥2) = fi(d2, ¥1) + (81 — d1)[$1(0) — ¢2(0)] > 0.
Hefltth, FATATLAIEEA

F2(92(5), ¥1(8)) = fa(d1(s), ¥2(s)) + (B2 — d2)(¥1(0) — 12(0)) > 0.

g HEEEE.
AN TR 2, HEME X5 LT R AM (P1)-(P3). Mg X
+oo
AN €)= d / Ji)e= dy — dy — eA+ 11, (11)
-
As(\, ) = da / Jo(y)e= dy — ds — A+ 1. (12)

T BRI o7 A ) TS T ) 5 9 AL
513 2 A >0, HRMEER >, X0 M (12) 2504 P I IER
Aty Ao B Az, Mg, FEH

> 0, LA > N\ B > 0, LA > N\ B
Al()\,c) = <0, ﬂ:l[ A€ ()\1,)\2) ETJ‘, Az()\,c) = <0, % A€ ()\3,)\4) HTJ‘,
>0, LN < A\ B > 0, W\ < A3 B
e R n WA

. A2 A4 A+ A3 At
€ 17 27 N 0y 0 ) .
" ( mm{ JYRD VLW A2 })
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XFFRASKEIEFEE ¢ ZREE

ll(t) _ e)qt _ qenht7 lg(t) — 6)\315 _ qen)\gt'

Gy E ¢ ] ts, 5 L) FI 1o(t) 430004 ¢ F ts BB 2 RRRME ma > 0 DA
Beoma > 0, ol = LI L (= 1,3). WEGUMMYERE A\ WAL & € 0.k,
4 € (0, k2), 73 ki—eoe ™1 = 11(t1) = my, ka—eae™ M2 =1(t3) = mo. HTF ar1+b1 > c2,
az + by > c1, WIAFHE eo, &1 F1 e 7R

{ (al + bl)El — C1E€4 > €0, (a2 + b2)€3 — C2€2 > €0,

(13)
(al + bl)Eg — C1€3 > €0, (a2 + b2)€4 — C2E1 > €g.

¥ WS, B SGESLREL

_ eMt, t < ta, _ et t <ty,
o(t) = { Y(t) = {

ki +e1e™ M, t > tg, ko + eze™ M, t >y,

Mt —qe™t, <ty et —qe™, t <t
o(t) = y - )
ki —ege™,  t2>1, ko —eqe™ ", t2>13,

Her ¢ AR, AR/ BHEBY ¢ ROKE, min{ts, ta} —cmax{r, 72, 73, 4} >
max{ty, ts}. M H, B o(t), (), o(t), v(t) WL (P1)-(P3). FELE, XT3/
A B> NEF, (P3) L.

THHRBFRIE (6(t), 0(1), (o(t), (1)) W25 £ THHE L.

I3 3 fRIK a1+0b1>co, as+by>ci, H (A3)F1 (A4) oL, AR m, 73 74
N T (B(t), (1) X (9) ME B, (o), ©(1) &= (9) M5 T #.

i X (6(), ¥(1) € OR,R?), () TR ¢ < to, W o(t) = ', ot —em) =
et(t—em) Pt —er2) > 0. FHI—HH, teR,(t) <eMt. FHIH,

di(J1 % ) (t) — did(t) — cd' (t) + r1d(t)[1 — a1 (t) — big(t — cm1) — 1Y (t — e72)]
<d /+°° Ji(t — s)eMds — djeMt — ehjett

+ rl_e)‘lt[l —areMt — b M) —eah(t — em)]
<di /+°° Ji(t — s)e)‘lsds — dieMt — eheMt 4+ et
:e)‘ltAl(/\l, c)=0.

(i) R t2 <t <toter, W G(t) = ki +ere ™, f(t—cry) = M) Y(t—cry) =
ko — E4€_>‘(t_072). EI%X'T teR, 0< a(t) <k + 51€_>\t2, eMtz = ki + 51€_>\t2, F)]tu

di(Jy* )(t) = di(t) — ¢/ (1) + m ()1 — arp(t) — bid(t — em) — c13(t — 7))
<di(Jy * (k1 + ElefM2)) —dy (k1 + slefM) +ce1de M
+ 7 (k1 + 816_”){1 —ay (k1 + 516_”) - blekl(tz_cﬁ) —cilke — 546_>‘(t_072)]}
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=dy (k1 + 516_’\t2) —dy (k1 + 516_’\t) +cerhe M
“+ 7 (kl + 516_”){1 — al(kl + 616_>\t) — 1)1(3_)\107—1 (kl + 51€_>\t2) —C1 [kz — E4€_>\(t_cﬁ)]}
= 11 (/\),

HA LN KT Ae 0 1] B2, HH

Il (0) =71 (kl + 61)(1 — a1k1 — a1 — b1k1€_>\107—1 — b1€16_)\1071 — Cle + 6154)

=r1(k1 +e1)[brkr — b1 (k1 + 51)67A1‘2“ —aje1 + c1e4].
B m AN, BT & (0<e® < o), (i e hen > 1— %, T,

11(0) Srl(kl + 61)[()1]{31 — bl(kl + 51)(1 — 8*) —a1€1 + 6154]
:Tl(kl + 61)[0164 — (CL1 + b1)51 + bl(kl + 61)6*]
<T1(/€1 + 81)[—60 + bl(kl + 81)8*] < 0.

EXRMRIE (13) BHW. WIE L) WBSEYE, F7E A >0, HEMMEER A (0,)]),
#HA L(N) <0

(iil) TR t > to+em, o(t) =k +ere ™, (t—cm) = ky +ee Mmem), P(t—cm) =
ky — eqe—Nt=er2) i

dy(J1 % @) (t) — did(t) — e (t) +110(t)[1 — ar1(t) — big(t — em) — crtp(t — c72))]
<dy (Jy * (k1 +e1e772)) —dy (k1 +e1e” ™M) + cerhe™

+r1(k1 4+ e1e M) {1 —ag (k1 +e1e™™) — by[ky 4+ e1e 2] — ¢ [ky — e4e 7))}
=d; (k1 + 516_)‘t2) —di(k1 + 516_)"5) +ceghe M

+r1(k1 4+ e1e M) [—arere™™ — biere ) g g e M)

= 12(/\)
HIF (13) 2 (a1 +bi)er —crea > 0, B 1(0) = ri(ky +e1)(crea — arer —baer) < =1 (kn +
e1)eo < 0. B, FE4E X5 > 0, fHEXEER A € (0,0), #H L) < 0. B A =
min{>\ /\2} —/TEI () (iii)v ﬁ

di(Jy # §)(t) = di(t) = c¢' (1) + 11@(t)[1 — a1 () = brg(t — em) = c1yp(t — e72)] < 0.
AL, FATTE A

da(Jo # D)(t) — datb(t) — ! (1) + raf(B)[1 — azid(t) — b2 (t — e73) — c2(t — ema)] < 0.

XF (o(t), v(t) € C(R, R?), (iv) W ¢t < t1, M ¢(t) = eMt — ge™ !, @t —cm) =
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e>\1(t—07'1) _ qenkl(t—cn), E(t _ CTg) _ e}\g(t—CTg),

di(J1 % 9)(t) — d1d(t) — cd'(t) +119(t)[1 — ar19(t) — brg(t — em) — 1 h(t — c72)]
400 31
—i([ =g ds+ [ A= s)ots)ds) - dig(t) - o' ()

1 — 0o

+ T1Q(t) [1 —a1P(t) = bip(t —cr1) — c1(t — CTQ)}

—+oo oo
=d; / Ji(t — s)(eM® — qe"™ %) ds + / Ji(t —s) [k — g0 — (M — qemls)] ds

—00 t1

_ dl(e>\1t _ qen)qt) _ C(Ale)\lt _ q77>\167]>\1t)

4 Tl(eAlt _ qen)\lt){l _ al(eAlt _ qen)\lt) _ bl [eAl(tchl) _ qenAl(tchl)} _ CleAg(tchz)}

—+oo
>dy / Ji(t— s)e’\ls ds — dieMt — eAjeMt + ettt

— 00

+oo
—dy / Ji(t— s)qe"’\ls ds 4+ dige™ ' + cqnie™ 1t — rigen™ 1t

— 00

+/ Ji (t - S) [kl — 6267”1 - (eAltl _ qenhtl)] ds

t1
_ ,r,l (e>\1t _ qen)\lt){a/l (e)\lt _ qe’l])\lt) + bl I:e>\1(t—c7'1) _ qen)\l(t—CTl):I + cle)\g(t—c‘rz)}

=A1 (A1, ©)eMt — Ay (A1, ¢)ge™

—ry(eMt - qe”)‘lt){al(e)‘lt — ge"™1t) + bl[eh(tfcﬁ) - qeml(t*aﬁ)] + cleh(t*c”)}
> — A1(nA, c)qemlt — et [(al + bl)e)‘lt + cle)‘fﬂ
=_ qe"klt{Al(n/\l, c) + %[(al + b1)6(2A1—nA1)t + cle(xsﬂl—nxl)t]}

> qenAlt{Al(n/\la C) + %[(al 4 b1)6(2)\1_77)\1)t1 + cle(’\3+)‘1_")‘1)t1} }
1 1

In = ln —
=— qe")‘lt{Al(’I]/\l, c)+ % [(al + by)ePHTMIEEES 01603“1*“1%1(7—%} }

>0.

ERMRE o Moy FIEERAEED.
(v) TRt <t <titer, W §(t) = ki —eae ™, (t—cry) = eME=em) —genalt=ery),

E(t —cT) = ers(t—cm2) EE eMb — qen)‘lt1 =k — 62€_>‘t1, ersta — o 636_)‘t4.

di(J1* §)(t) — did(t) — e’ (t) + r1(t)[1 — a19(t) — bid(t — c11) — 1 (t — c72)]

—+o0
Zdl / Jl (t — S)(kl — EQEiAS) ds — dl (kl — 6267”) — C)\{:“Qei)\t

ty
+ri(ks — 5267)\)5) [1 —ay(k — Ege*M) —b (eAlt1 - qe”)‘ltl) - cle)‘3t4}

+oo
=d; / Ji(t —s) (k1 — 6267“) ds —dy (k1 — 6267”) — chege M

ty

+ 71k — 8267”) [alszef)‘t + brege M — crese

= Ig()\)

7>\t4:|
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W g > 1 AR, W~ WK, WX & (0 <& < 550), FFAETERKI T(g) >0
fifF ¢ < -T(q) B,

/ Jl(s)ds>/ Ji(s)ds—&' =1-¢.
t1

— 00

E]Jtta

I5(0) =d; /+OO Ji(t —s)(k1 — 82) ds — dy (k1 —e2) + 1 (k1 — 82) [(al + 51)82 — 0183]
Zdl(kl - 82)(1 — 8/) — dl(kl — 82) +7r (kl - 52)60

:(kl — 82)(7‘180 — Eldl) > 0.

XEE, FE NS > OfFEXTF X e (0, A5), I3()) > 0.
(Vi) TR ¢ > 1+ em, M o(t) = k1 — eae™, ot —cm) = k1 — gge Atmem),
E(t —cm) < ko + 836_)‘t4.

di(Jy * §)(t) — did(t) — c¢' (t) + r19(t) [1 — ar1(t) — bi1g(t — c71) — c1b(t — cm2)]
=d; /t1 Ji(t = s)(eM* — qe" %) ds + dy /+OO Ji(t — 8)(ky — e0e %) ds

— dl (kl — 626_)\t) — CEQ)\E_M

—+7r1 (kl — 6267”) [1 — al(kl — 5267”) — bl(kl — EQEiA(t?CTl)) —C (kz + 53€7>\t4)]
Zdl / Jl (t — S)(kl — 6267)\5) ds — dl(kl — 5267”) — CEQ)\EiM
t1

+nm (kl - €2€_At) [a1826_>\t + b1826_>\(t_071) — 01836_>‘t4] )

= 14()\)
a:%’
+oo
14(0) =d; / J1 (t — S)(kl — 62) ds — d; (kl — 52) —+7r (kl — 62) [(al + b1)62 — 0153]

Zdl(kl — 62)(1 — El) — dl(kl — 52) —+7r1 (kl — 62)60

:(kl — 82)(7‘180 — E/dl) > 0.

TR, FAE N > 0 BBMF A€ (0,4), L) > 0. ZABE (v)-(vi), | X =
min{\;, \i }, FA1H

dy(J1 % @) (t) — did(t) — e’ (t) + 119(t)[1 — ar19(t) — bid(t — cr1) — e1P(t — em)] > 0.
Rfbidth, FATHTLAIE A

da(J2 + )(t) — datb(t) — e (t) + 120b(£) (1 — azth(t) — barp(t — e73) — cadp(t — c74)) > 0.
I EEE .
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ot B 2 fIARTT G 1M 3, FAS A S FEBLE R

T 2 BiX a1 +b1 >c2, a0 +by >c1 F1 (A3), (A4) AL, Y4 71, 3 TBA/DET,
MXF5I2E 2 Py o, MMEERN ¢ > max{c*, 1}, (9) FFEERE (0,0) F (k1 ko) BIFTH
f# (o +ct), Pz +ct). TH, EEI}OO p(E)e Mt = EEI}OJ/J(@(ASE =L
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Traveling Waves of a Competitive Lotka-Volterra Model

with Nonlocal Diffusion and Time Delays
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Abstract In this paper, we consider the existence of traveling waves for a competitive

Lotka-Volterra model with nonlocal diffusion and time delays

%ul(x,t) =dyi[(J1 *u1)(z,t) — uy(z, 1))

+riug(z, )1 — arug(z,t) — byus(z, t — 11) — cruz(x,t — 72)],
0
2@ 1) = daf(J2 % uz)(2, 1) — uz(z, ¢)]

+rous(x, t)[1 — agua(x,t) — baus(x,t — 73) — cour (x,t — 74)]-

By a crossing interation technique, we reduce the existence of traveling waves to looking
for a suitable upper-lower solutions. The result in the present paper extends some known

results.

Key words competitive Lotka-Volterra model; traveling wave; upper-lower solution;
nonlocal diffusion; time delay
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