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Z 58 N H A AE R EBY B Lotka- Volterra, o 5 Y.

0
ou(t 2) (1.1)

2lb) _ gy v w)t ) — ult, )] + rrut, DL - u(t,2) — arvlt, o),
= da[(Jo * v)(t, @) — v(t, @)] + rav(t, 2)[1 — v(t,x) — azu(t, x)].

ot
AR P T H A LA 2 26 I R B O 4 25 R MR TR K, 2 1L (1316,
KL, u(t, @) A o(t, 2) AP0 o BT o 2EIT ¢ ARCE « € R ACMBESREE. B3 d, B9 HERM, r, £
A A, o RIS RR i = 1,2, AFFESHIIGE . 2R BT J, « T lFasR

(J; = I)(t, x) :/Ji(y)l(gc—y,t)dy, i=1,2, H# J :R-R
R

TR, B a < 1 < a0, BEG (1.1) CEBSZHIR. B0, SOk [17-22) BEIC T AT MR 1LE
e FagE e, BARPE RSN, SOk (23,24) WS T ATHMRIOME BRI EE, SOk [20] BFFE T N8R AR.
S SRS, B

ar>1, ax>1, (12)

HETHF AR AL, £ BE T XA M M AR R Y 8O AR A i 70 R 2 R . (H 2, X T4
HL W FR S BB Lotka-Volterra R4, A V2 WAL, 712 ILCHk [25-31]. R4 (1.2) T, &R4E
(1.1) B 4 NHECPA S

€y = (07 0)7 €1 = (07 1)7 €2 = (17 0)7 €3 = (a?cllg_—]-l’ C(,?Zg_—ll). (13)
EAMEN (1.1) Msh 12 R 5
ug = riu(l — u — aqv), (1.4)
vy = 1ro0(1 — v — agu) '

(P S, 2R G BAIE e A eq SEARE, T eo M ey R—AFEN. AT RLAUR, £ R% (1.1) 1S
BOYIN dy =1, dy = d, ry = 1, 7o = 7, NG ENT XML

0
av(tfx) (1.5)

ot
FHREERE AR e 6 = w, ¢ = 1 — v, ARG (15) BNEERS

{%[(J1*¢)¢]+¢(1a1¢+a1¢),

ot
% _ d[(Jo %) — ] + (1 — ) (azgp — ),

ot

dult,2) _ [(Jy % w)(t, @) — u(t,2)] + u(t, 2)[1 — u(t,z) — arv(t, 2))],
=d[(Jo xv)(t,z) — v(t,z)] + rv(t, z)[1 — v(t, z) — asu(t, z)].

(1.6)

R SEACEYS)
#(0,2) = ¢o(x) = u(0,2), ¥(0,2) =v¢o(z)=1—-v(0,z), VzeR.
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ARG (1.6) KB 1RGN

¢ = (1 —a1 — ¢+ ary), (17)
Y =r(1—v)(a2p — 1),
H (1.3) W 4 NPT SO M H AR Ry
=00, 0= 0.0, F=(11). a= (0 20T,
BN RS (1.6) W EUE S,
R4 (1.6) FINARAT IR TRIEE MR B 5 o B B HEA W R f#:
(¢,¢)($,t> = ((1)7\11)(2)’ z =1+ ct,
HAXFaPE ¢ e R, (D, )(2) WL
[(Jl*q))—¢]—cq>’+¢>(1—a1—<I>—|—a1\11):O, (18)
d[(Jo % 0) — U] — W + (1 — U)(az® — ¥) = 0 '
A A
(2, ¥)(~00) =0, (®,¥)(c0)=75. (1.9)

ASCRRERE (1.2) 0L, XERE (1.6) 2R ARR. SWLRE J, R - R (i=1,2) & T
TR

(A1) J; € CR), T z eR, Ji(z) = Ji(—x), H [ Ji(y)dy = 1;

(Ao) W TAERMI N e R, H [, Ji(y)edy < .

Zhang %5 161 7L T BA AERWEOEFIUFAT I (WIRAZLE) M#TEVERR, FHUEA T HE 280 i nfk:
—. ARSI E I, UE B RRRAT B MR A B ST SRR AT B AR 1) e 08 e 2 FF LX) (1.6) Cauchy
i) 250 P AR AT Ak T A B SUURR Rk 10— 1 JHC AP X ) o B S ) i o SRR B TR I A 5. AR
AT SRR RS T XRAT AL 7 1), TR T AN RE PSS 45 3. AOCEUEAAX,
Zhang Fl Zhao H KRR [32] WFFT T AMA 0] AU R I T RO AL R VR, DA AR AT IR IR A7 AE 2
4 Ry A s PEATME— M. A ST SRR Hh 9% T XURSAT I8 (0 A7 A6 A R I 5 B4 ) 4IE I 5 SRk [32) AR A AR A,
AT SHE A 53 3% 350 43 (0 AE B O B 2 5| FRARAT T 25 L. (2, X T XA B Sl i e — MEUE B, ASCE4A T B 4T
(TR, LA F AT DAL 30wk [32] R BT (Hy), B

(Hy) di > r1 4 3(riay + raaz) Al dy > o + §(riar + raa2) (S WICHR (32, L 3.9]).

ARSI GRS T RO A I X A T Btk A6, A SCREd T R R 1 e 83— e it 7 XX
PR EAT S, 45 BRI, LA B AT AL R TT 1), W DR R LR R EELF9 0 BI3E) B3
FRA G R AL, BT R R A SEEZ R BN RGN FAREC N ARRD AT T R A e Bk
W R, RS 7S N T2 20 715 R 40 A XA IR 58 4 25 5, 3317 T 78 > 4 ol o
N AA TG

AR THEMALWT: 5 2 THBTFEMBIMFTS . w8 UG, H8 e XU E i HUE I
FEl. 25 3 155 Je Wt Fo SURRAT IR AR RO I M o, R 5 FH e I BH UURR I8 ol (X M — 1, 9 HL25 th XA
R 7 R 1 AR 2 AN LR AR R . 28 4 745 HH e DURR B S P E 5 8l 0 5 1 e a0 264 Ja
SERITHRTIAESS 5 5.
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2 WIBRAVERXIE]

HeE XEAMIBHEMS, & x =R%, M ATAM R B y FRFAIERREE, ¢ = BOR,y) &
AR B x A FESRECE A HYGECN |- o= || oo C+ = {(¢1,02) €C: ¢i(z) >0,V € R,i =
1,2} WFAEEM @1,00 € C, # 2 — @1 € Cy, WL @1 < 9o; 02 — 1 € C2\{0}, WL o1 < o;
@2 — 1 € Int(Cq), MIT 1 < 2. X Cla gy = [, Ble ={p €C:a<p < B} THE Clo.p] T HL I R
ZVSN

2 Qi 10 FBARENLE C LIRS (1.6) IR, B

Qilpl(r) = w(t,z,p), Voe BCR,RL xRy), xzcR, t>0,

Hrb w(t, z, 0) = (6(t, 2, 9), ¥ (t, x,0)) RREGE (1.6) L w(0,-, ) = ¢ KIME—ME. HH Q] KT ¢ H
WK Qy (t=0) 1E x FITEARSAHIESIEN E, TR, E=1{o0,a1,a,8}. FHEHIIANHAE XL
EX 2.1 B3 XFFH Q: xs — xp, WERAFAEEL 6 > 0 FIPLLHE e € Int(xT), EEAZER

Qo+ ne] < a+ne, n € (0,0]

FAL, WIFRANE S o & Fomfar. R, 2y e [-6,0) BB LI aiAZE xS, Mg g Rt

EX 2.2 WRFFELERE (O(2),V(2) £ R EBRTHRNA 2z (i=1,...,n) AMEEATHGEH
W

{[(J1*<I>)—<I>]—cq>/+<1>(1—a1—<I>+a1\I/)<07 B(—o0) o)

0, ®(0) =1,
d[(J2*U) = U] — V' +7(1 — ¥)(ae® — V) <0, ¥(—o0) >

0

Vv
=
g

MFR (®(2), U(2)) ZARGE (1.8) FI_ LM 8 L1 TE A5 W15 R g S

NTHIRT G BRSE H T DR AT VB AR P A A 1 P FR O 12

SIFR 2.1 (ZWCHR (32, 3 3.1])  BUE (Ar) M (Ag) BOL, WAFAE c € R MIERE o £ 8 1Y
W e Mg 2 Q[W](z) = W(z +ct), € R, RS (1.6) AR o 2 B WARWATEME W (z + ct)
= (®(z +ct), U(x +ct)), T H W(x + ct) &% 16 34 1 L.

SCHR (16, EHE 2.4] W T LIRATIME W (2 + of) KT HAEE 2 MSECNIE, B 5] 2.

5138 2.2 (S WoCHR (16, w3 2.4])  BE (Ay) BOLHAZREL Ji(x) (i = 1,2) B, W52 2.1
FRAT AR (O, 0)(2) W2 () >0, ¥'(2) > 0.

B 2.1 F 2.2, AT LARE (1.6) BIAT AR 20 BN im 75 20 Jeag e 3, 35 ml BLXE (1.6) 1)
Cauchy [n] @ IR IEAT Al 11

i pt F op~ EFAIRIERE H (1.6) BIFEIR {Qiliso FIABIE 8= (1,1) F1 o = (0,0) 57
A pt A pT B ETNERARM). pt A p WIEFRAIATH (S WCHER [32, (3.4)]). B, T LAME
T pm < pt. BB, BB IRRERE p(z) WF: A 2 Moz BWAEZES 4 2 > 2 > 0 B,
p(z) =pT; B 2 <20 <OW, p(2) = p~5 2 2 € [21, 20] W, p(2) f&IGIE BREL. IAEARIE SOk [32, 513 3.2
A1 3.5], BT LAFS R T [ ) JE I8 e B

5138 2.3 (JeiE e, 2 WoCHR [32, 51 3.2 F1 3.5)  R¥ (Ay) oL HAZRE Ji(x) (i=1,2) &
AR, W T 4510 L
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(i) & X
wE(t,z) = W(r 4 ct + ¢ £06(1 —e ) +op(x + ct + (Fe !,
Hrf W(z) = (0,0)(2) 52 (1.6) KIXUARAT B, WIAFAEIE W EL do, 13X T 6 € (0,00)« MERIEHEL o
A p BATRESEHL ¢ A ¢, R wt () o502 (1.6) 19 BN RE
(i) & wh(t,2) J9 (1) HAERE TR, SHIEEEE wo = (do,v0) WA w=(0,2) < (do(x),vo(a)
<wt(0,2) (z € R) B, REE (1.6) IR (p(t, z,wo), Y(t, z,wp)) Wi
w™ (t, ) < (d(t, z,wo), ¥(t, z,wp)) <wt(t,xz), t=0, xcR
N RUR AT 1 F A5
FIE 2.1 B (Ay) BOLHEE Ji(2) (i =1,2) BEE, MRS (1.8) BIWHE ¢ Wi
—ci(o,0;) <ec <t (o, ), i=1,2. (2.2)

e, 2 i =10,

r—d+d |, JoeT7Yd J1e™d
fR 2 Yy <e< inf M.
0<T<00 T 0<T <00 T

WERR 4T (2.2), RAUER i = 1 WA RIAGESR, HAREWIIT UM R ITVEIER. £ (01, ¥1)(2)
A (1.8) P L5 /2 i 44
(®1,¥1)(—00) = a1, (1, ¥1)(00) =B,

HWE ¢ = ¢ (o, B), B (1, Uy) (@ + ¢ (a1, B)t) R RG (1.6) FILL (@1, V) () NHILEEIE 1) A
B MEERE (1.6) 19 73 7h—XPELLIEIRAILE R EL wo = (0, v0) = (¢(0,2),1(0,2)) N

d)(oax) = 1/}(07:5) =0, z<-L, ¢(O,$) = ¢(07$) =1l-¢, az>1L,

ot L RIEHHH e € (0,1) RA/NOZE W 5B 2.1 WU ATIE 0 e, FTLL (sodid
¥) 1535

s
7

(®1, 1) (x) > (6(0,2),¥(0,2)), zeR.
RS L JR 2, ] 75

(®1,91)(x + c* (a1, B)t) = (d,¥)(t,x,wp), t=0. (2.4)
FREHSIHE 2.3 WAL AEIERE ¢ o 6 Al p (H15
(o, 0)(t,x) 2 W(x+ct+ (¢ —od(l — e*pt)) —op(z+ct + C*)e*pt. (2.5)

H1 (2.4) A1 (2.5) ATHEH ¢ < ¢t (an, B). B, KRB ¢ > ¢ (aq, B). [T n H5 (01, 91)(n) < (1,1), M
HHZ v+ (a1, B8)t=n L, FH
(@1, 1) (n) = (1, ¥1)(z + L (a1, B)2)
>W(r+ct+¢ —od(l—e ) —dpla+ct+( e
>Wn+(c—c (a1, B)t+( —ad(l —e ™))
—p(n+ (c— (a1, BNt + ¢ )e ™ = (1,1) (Ht — oo B).
ARG, TR, ROBEAS RO
H1 (2.2) RISCHR [7, 522 4.5), ATLLEBAFRIAE (2.3). IEEE. O
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3 ME—MEFnELE RS

AT TR B RURG I 8 F ME— 1 DA LB s SRR 5 R 8 (1.8) A (1.9) B A BGE Z TRI ) 5%
F.EEWTN 2 — Foo I (1.8) M (1.9) MIMRLETHT R o 1 5 MEZHIBILIEAR. $5 RS (1.8) 7211
Lo JEERNEAL, AT R ST

J*x®P—cd —a; P =0, (3.1)
d(Jy % 0) — U — (d+ 1) + ras® = 0. '
% (Ere=, &er®) N (3.1) HIME, T (&1, &) Wi
(0 0 ()
raz  Fa(u,c) &2 7
Hrp
Filie) = [ ey —eu—ar, Falpe) =d [ Jalw)e ™y — cu—d—r.
R R
[ FEHL B (1.8) 78 B AbZkiEAk, g
{Jl*q)c@’Z@Jral\IlO, (3.2)
d(Jo % U) — V' 4 [r(1 —az) — d]¥ = 0.

L (Ee™M%, &qemh2) N (3.2) HIMR, T (&, &4) W2
(e ()
0 F4(/.L,C) £4 7

Fs(u,c) :/le(y)e”ydercqu, Fy(u,c) :d/RJz(y)e“ydyfdJrqurr(lfaz).

=

5|38
Ry

3.1 W e (2.2), W TFBEE AL

(Ry) Fi(p,e) KT p MR, peR,i=1,2,3,4;
(Ro) FFETFE Fy(p, ) =0 BFMR pi(c) >0, /LQ(C
(Rs) FFAETTHE Fiy(p, c) = 0 AR ps(c) < 0, pa(
(Ry) FFETFE Fo(p,¢) = 0 AR us(c) > 0, ue(
(Rs) (n (
(Re)

C

C

_ L L

Rs) FHIETTFE F3(p,c) = 0 BFME pr(c) <0, ps(e

Re) ZEIRFE p1(c) M ps(c) KT ¢ BB, pa(c) M us( ) KT ¢ FiHIE R

(Rr) W2 1 (e) < ps(c), pale) < ps(e), pa(e) < pale), W Fa(pn, ¢) < 0, Fy(pa, ¢) < 0, Fyp,¢) < 0.

IR LR B A AT DA BZ 5 B 4510, A s FOE S /2. N E BRI R4 (1.6)
PR RURAT V% AR ok M — 1.

EIE 3.1 RS (1.6) BT W(2) = (®,0)(2), z =z +c*t, WHFTF (1.6) FHERIFE
ITWMR W (2) = (,0)(2), z=a +ct, B ¢ = c*.
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WEBR RAEVE, B ¢ # ¢ RE—ME, 4 ¢ > o MRARSIEL 3.1, AT LIS AT W (2) £E o
GG bl W PR

&)(Z) ~ bue‘ul(c)z, %l zZ — —00 HTJ-,

B (2) bio|z[err (92, WHR pi(c) = ps(c), 2 z— —oo B, (3.3)
Z) ~
brgemindr(ehus(el= Yt ) () # ps(c), 4 2z — —oo W
il
(5( ) 1- b13|z|eiﬂ4(c)za ﬁn% ‘LL4(C) = .US(C)v % Z — 00 HTJ‘v
z) ~
1= brge P @@ IR () £ psle), 42— o0 B, (3.4)

\Tl(z) ~ 1 —byge a0z 2 oy oo i
Hi z=x+ct, by; (1 =1,2,3,4) ZIEFE. W(z) £ o M B M BHTT T 750
B(2) ~ byrer(cDz 2 o oo B,

¥ (2) bao|z[err ()2, WR p1(c*) = pslc*), X z— —oo B, (3.5)
Z) ~
b22€min{p’1(6*)v#5(6*)}z, ﬁu% 'ul(c*) # ,LL5(C*)7 ﬁ z — —00 Hﬂ“

Al
(I)( ) 1 _b23|2|e—u4(c*)z7 ﬂﬂ% M4(C*) _ MS(C*), i—/l 2 -5 00 Eﬂ‘,
Z) ~
1_b2367min{ﬂ4(c*)7l$8(c*)}27 Es pia(c) # pg(c*), W o Eﬂ‘, (3.6)

T(2) ~ 1 —bgge €Dz M 5 5 o0 I,

HA 2 =ax4c*t, by (i = 1,2,3,4) RIEHEL RIETIEE 3.1 19 (Re), B pa(c) > pa(c*), min{u;(c), us(c)}
> min{p (¢*), ps(c*)}, pale) < pa(er), min{pa(c), ps(e)} < minfpa(c*), ps(c*)}. Bk, FFEFEIN K IE
TR g 181G

W(z—&) <W(z), XT ze (—o0,00),
WFTEL W (2 — &) F W (2) 16 ¢ = 0 I BIRI%6G 56500 2

Wiz —&) < W), T ze(—o00,00).
WA L B, AT QW] (2 — &) < Qi[W](x), BY

W(x +ct— &) < W(z + ™).

€ p=a + 't 15 W(p) = 8/3. HIRAT LATFZ]

=W () > Wi+ et — &)

=W(p+(c— )t —&)
— B, Ht— oo W,

WA IE. I ¢ < ce*. [FEFEHL, ATRAIERH ¢ > ¢, {EYE. O
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IBJE, B o RANUFRPBEE . T R4h H O T XUAR I I 1 LA J5L 2.
EIE 3.2 WHRRS (1.8) A (1.9) fFE—NERN ¢ BEESR B (@, 0)(2), KT 2 dEEIEH
T 2
(®,0)(—00) < (1,1), (P, ¥)(00) > (1,1), (3.7)

T (1.6) FRIXURS B i A2

R, s e <0, W e 2.
UERR  HY (1.6) FRESLARMIUE R EL (4(0,2),4(0, z)) 2

?(0,2) =¢(0,2) =0, z<-L, ¢0,2)=9(0,2)=1—¢, z>1L,
Hrp L ZIEWEH € (0,1) ZIR/DWZE. H (3.7), @ik P& 5
(@,9)(z) > (6(0,2),9(0,2)), =€R.

H R, A
(®,0)(x +¢ct) = (o(t,2),¥(t,x)), z€R, t=0.

G 2.3, KA PR ¢ H o AU, Bl 5EH 2.1 IRV R FFER 2T, ATRED & < e

HEEE. O
+7’£i¥ 3.3 RS (1.8) Al (1.9) HWHN ¢ MAEHFIE (2, 9)(2), KT = JEmIFHIHL
(2, ¥)(—00) = (0,0) < (2,%)(c0) < (L,1),
WU (1.6) FRIUURS P A2
e (3.9)

R, W ¢ > 0, W) e REIE.

e HLIE ] 5 E TR 3.2 AL, PRIk .

3.1 (WP RT N 0)  XF RO/ e, MR RS (1.8) F (1.9) FAE—NEN ¢ = — I
e LR (D,0)(2) FI— NN ¢ = e BAERN T (@, 9)(2), MRFPHE ¢ T 0.

4 CRIRFFSIEFFRN

ATARE R L EE R, @A E RS (1.8) M (1.9) MPBERET 0 B L NR, S50
AP R FF T 1264, LN RBE R 4.0 1 Jy AXFFR. @3 4.2 F1 4.4 W gy AU ERFRAT I
1E1E.

T 41 S ERZZSH A, a1 a M r [T, BEAER

—Tras 1
< — 4.1
F>(p1,0) ~ aq (4.1)

0<
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L, S By (1, 0) = d iy By)e Ovdy —d — v By (0) H/2

/ Ji(y)e Oy — ay =0,
R
BRI E A

WERR & S XTELEMREL (B,7)(2) N

_ el"l(a)z’ z g 07 o kleﬂl(é)z, z g 21,
@(2) = v(z)

17 z > O, 1, z > 21,
Hfe=—0<e<, ke @5 =1 H k 2R EH RIE (4.1), 7TLUERE k) W2
—ras 1
— <k <—<1 4.2
F5(p1,0) Y (42)
IS WL 21 > 0. 2 (®,0)(2) FRAN (1.8) NIRRT, X T 2 € (—00,0], H (4.2), A
/ Jlady —d— 66/ —|—6(1 —a] — 64— CL1@) = eZMl(E)z(allﬁ — 1) <0,
R
d(/ Iy Udy qf) _ & 4 r(1 - T)(as® — T)
R
= e“l(_‘f)z[leQ(ul(—a), —€) +ras + rett (=€), (k1 — az)]
— eul(o)z[k‘ng(ul,O) + ras + Teﬂl(o)zkl(kl — ag)] <0 (ﬂ:il e—0 Hﬂl‘)

AR, M e AT/, AT
d(/]RJQ\I!dy _wp) LT 4 r(1 - T)(as® - T) < 0.
HF 2 € (0,21], B (4.2),
/RJlgdy — DD +®(1—a; —P+a1V) = al(kle“l(_e)z -1) <0,
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Abstract This paper is devoted to investigating the speed of traveling wave solutions to a nonlocal disper-
sal Lotka-Volterra competition model with bistable nonlinearity. Firstly, we establish the value range of the
bistable wave speed in terms of spreading speeds of monostable traveling waves in the system. Without any extra
requirement on the system parameters, we prove that the bistable wave speed is unique by means of the asymp-
totic behaviors of the waves near the two stable equilibria. Moreover, comparison principles on wave speeds are
established as long as we can find an upper or lower solution with a specific speed. Practically, to find or control
the speed sign of the propagation (i.e., the moving direction), we utilize the decay rate of the standing wave (or
almost standing wave) to construct test functions so that these functions become upper or lower solutions with
the almost zero speed for the given parameter sets. Naturally, this provides an insight to obtain (or control) the
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