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Abstract: The minimal wave speed selection for the traveling waves of a 3-species competition system with
monostable nonlinearity was considered. First, a comparison method was used to establish minimal-speed se-
lection mechanisms through construction of subtle upper and lower solutions. Then, the speed selection about
the threshold values of competition coefficients and the estimations were obtained. Finally, some numerical

simulations were performed to show that the obtained results extend those in the previous literatures.
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AT T — S BB RiE L — 75 B B, 5 FOBESCIR L 5 ] il RE R 0451,

S TR TR R R 5L (2) AT BN T ., IR E AR (7) P00 ¢, fEHLEL N T
1850 c,,,,. A3CBL 4 B Runge-Kutta 77 H R DI (2) FFEHREA F 9046 A&

j=1,3.
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0, 1<j<N, ' 1,
v(j,0) =

. (24)
1, N +1sjs N, 0, N. +1

u(j,0) ={

IsjsN,

0’
w(j,0) ={ ' (25)

1, N +1<j<N,

Fih F5c
u(l,t) —u(2,t) =u(N,,t) —u(N, - 1,0)=0,
v(1,t) —v(2,6) =v(N,,t) —v(N, - 1,t)=0, (26)

w(l,t) —w(2,t) =w(N ,t) —w(N, - 1,t)=0,
Horp VR SRS R 1 B o A R R (AR SRS T R, ELA L R (IR A A S T DA S A L R/
WA TR B e, PTRAER S . HOREAAAG T AR Lotka-Volterra 384 RGE YA N 235 S WL SCHk [ 9,10,
131N TR, AT GRS D, =r, =1, D, =Dy, r, =1y, by, =byy, by = by JA TR T REGE(2) AR
2 ¢ WA v (o e) JED L SRS T AT R AN .

1.0 T 1.34 ; T %
o theoretical speed
* numerical speed
0.8 1
t= | 1.32F %
150,152.5, ,;
0.6 155,+,185 4
o~ & *
= 1 = 1301
S 04f g *
g
1.28 ¢ *
0.2F
*
[} @ 88 & o o o o o
0 : - - . . : 1.26 . . . .
0 100 200 300 400 500 1 1.6 22 b 2.8 34 4.0
X 12
1 %’lDl=D3=O.5,r1=r3=2,02=r2:l, &2 ﬁ;le=D3=l,r1=r3:l,Dz=r2:l,
biy = by = 2,by = byy = 0.1 BFAYSE v(x,1), by = by = 0.3,b), = by, Bk b,
Hrbr = 150,152.5,155,--,185 IR/ M 5 AR L e
Fig. 1 Solution v(x,t) fort = 150,152.5,155,---,185, Fig. 2 Linear and nonlinear selections of the minimal
D, =Dy =05,r, =r; =2,D, =r, = 1, speed for varied values of b, ,D, = Dy = 1,
by, = by = 2,0y, =by =0.1 rp =1y = 1,D, =1y = 1,0y = by =03,
by = by,
F 1 EHOBUEER
Table 1 Numerical demonstrations of the theorems
theorem D, Ty by, by Co Chum €0 7 Chum
1 0.5 0.05 20 0.3 1.264 9 1.265 2 0.000 3
2 5 1 2 0.05 1.897 4 1.898 3 0.000 9
3 0.5 2 10 0.4 0.894 4 0.957 6 -0.063 2

F e 1 ~3 43 e B — 2 RBUE A RS B AR L M e B n s ], N6 1 FoR , AXESIE R
() 2R 5500 il 2 45 7 B SR LA 3 SR B3R 1 S — AT D, =1, = 1,b,, = b,y = 0.3 B, 135 ¢,
= 1.264 9 LIS (2 = D./D,) (2r,(1 = by, = b))/ (b, = 1)) =0.063 2, BIRZEIA r, =ry =0.05 < 0.063 2,b,,
+b, =06 <2/3,D, =D, =0.5 < 2D, = 2. LITEE | FH—17EIH%H N (16) lor. ik 1| AXEF T,
HT P A AR IR 22/ A 0(107%) , X B SEAR 0L 43 1) 55 e B 1 e 3 2 (R 25 AL 2 — 30y, REE
H P B BT | REE(2) B/ NE R ZR MR R 1.6 1 i — A7 IR BT 2 B 3 ARk MR #E 1y 45
SRR 3 IS EURE N W UE BIBUE TR o RTFEREHE ¢, LR G EIRL MR,

55 2.2 /NI T HM S EEE N RGEKT b,(j = 1,3) WBBERBENLHLIAERE D, =D,y = 1,r, =1,
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= 1,by, = by, = 0.3, HEEBEFRHLEISET b, BUASILUNE 2 FR AMERIL, M 1 < b, < b, Bf, RGELRIEE S
95259 by, > by, B, REUEARLKPMEESEN X 5E L 4 AR B DI AMEXHSHCT e B 5 1538 b, IR
Hb,. =18, MEM6IGH b, 1Y 1A b, =3.25. MK 2 Al LA b, ~ 2.5 7EX ][ b,, b, ] =[1.8,3.25] N,
PG b, RYBISAGTT S ADIAE Rt 2 — 2.

i LA EBUE R E T T AR SO SR 5 ] 45 21 A7 O 808 R L R A 45 2R 2 2 B B SCHY
SEHL 1 5SCHRIS T BY X ) BUTE FEARZSARL (HE 3R 1 S AT e 1 A EE R R I TE X B HCT A D,
=0.5 € (0,2), by(by +by) =12 > 1, 534h

D\ (1 = by = by)
(2_m)%wﬂ+m0—1=0%45<[2_2 b1 =0.063 2,
BIASCE 3R 1 X r, B3 B SCHR[ 5 ] v BY X r, Y FBL R, HAUR  7E 3R 1 585 AT XA SCE B 2 A R (EAE AU v | 3k
WY D, =5 RO T SCER[ 518! A B! rh D, WL LT LU B 2 S SCHR[ 5 et e B SR A Ab 2L Ah , AR SC
AR TR 5 ) A e M AR R P BRI S5 R (GE T 3).

4 4 i

ARSI A 5 A ST TR R 3 T RS0 (2) s/ N R MR IR LR P R R 0 B 45 2R, O
PR T R SRR AL A4 B (B SR A T AR5 HEA T BE ARG IE 1A SO R 24518, i i Bk B, AR S
J7UT SCHRLS IR R GE(2) LM R 261, BAMAAT R T SCHR 5 ] B0 $2 S i AR LM e #8945 R e 2R 1k e
MR SCT  WAE A A BE AT LIS 21 Lotka-Volterre £ B35 5 5 M M ) A (= 380 B2 DR I, AR SR TAE BAT BRIS &
SCFISERR I L

DJ.J 2ry(1 = by = byy)

£ % ik ( References) :

[1] MIMURA M, FIFE P C. A 3-component system of competition and diffusion[ J]. Hiroshima Mathematical
Journal, 1986, 16. 189-207.

[2] WU C H. A general approach to the asymptotic behavior of traveling waves in a class of three-component lat-
tice dynamical systems[ J]. Journal of Dynamics and Differential Equations, 2016, 28 317-338.

[3] CHEN C C, HUNG L C, MIMURA M, et al. Exact traveling wave solutions of three species competition-diffu-
sion systems| J |. Discrete and Continuous Dynamical Systems(Series B) , 2012, 17 2653-2669.

[4] WU C C. Monotonicity and uniqueness of wave profiles for a three components lattice dynamical system/[ J].
Discrete and Continuous Dynamical Systems, 2017, 37. 2813-2827.

[5] GUO J S, WANG Y, WU C H, et al. The minimal speed of traveling wave solutions for a diffusive three spe-
cies competition system[ J]. Taiwanese Journal of Mathematics, 2015, 19 1805-1829.

(6]  AvEIH, BHih. —JEm ] R A i 58 R ST RO R A AEVEL T ). I HIBCEFI g5, 2020, 41(6) @ 658-668.
(GU Yumeng, HUANG Mingdi. Existence of periodic traveling waves for time-periodic Lotka-Volterra compe-
tition systems with delay[ J]. Applied Mathematics and Mechanics, 2020, 41(6) : 658-668.(in Chinese) )

[7] ALHASANAT A, OU C. Minimal-speed selection of traveling waves to the Lotka-Volterra competition model
[J]. Journal of Differential Equations, 2019, 266. 7357-7378.

[8] ALHASANAT A, OU C. On a conjecture raised by Yuzo Hosono[ J |. Journal of Dynamics and Differential E-
quations, 2018, 4. 1-18.

[9] HOSONO Y. Traveling waves for diffusive Lotka-Volterra competition model Il ; a geometric approach[J].
Forma, 1995, 10, 235-257.

[10] HOSONO Y. The minimal speed of traveling fronts for diffusive Lotka-Volterra competition model[ J |. Bulletin
of Mathematical Biology, 1998, 60 435-448.

[11] WEINBERGER H F, LEWIS M A, LI B. Analysis of linear determinacy for spread in cooperative models[ J].
Journal of Mathematical Biology, 2002, 45. 183-218.

[12] LEWISM A, LI B, WEINBERGER H F. Spreading speed and linear determinacy for two-species competition



#
[o)}
&

5K V3E , 4. —2& Lotka-Volterra 3o 48U (1 f /Nl 3 585

models[ J]. Journal of Mathematical Biology, 2002, 45. 219-233.

WANG H, HUANG Z, OU C. Speed selection for the wavefronts of the lattice Lotka-Volterra competition sys-
tem[ J]. Journal of Differential Equations, 2020, 268 3880-3902.

HUANG W. Problem on minimum wave speed for Lotka-Volterra reaction-diffusion competition model[ J ].
Journal of Dynamics and Differential Equations, 2010, 22, 285-297.

GUO J S, WU C H. Traveling wave front for a two-component lattice dynamical system arising in competition
models[ J]. Journal of Differential Equations, 2012, 252 4357-4391.

GUO J S, LIANG X. The minimal speed of traveling fronts for the Lotka-Volterra competition system/[ J].
Journal of Dynamics and Differential Equations, 2011, 23. 353-363.

FANG J, ZHAO X. Bistable traveling waves for monotone semiflows with applications[ J]. Journal of the Eu-
ropean Mathematical Society, 2015, 17 2243-2288.



