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G AR TR A FIEE A AT B 10 H Al A AR L 1 SRR SR IO AR (4 B 5 L R
Sl RFEHE O, S0 CHk] 2,8-9, 14-15 1 ZE. 410, Hadeler 1 Lewis' 2 % & 7NN A
it L B B i) B AR AR AL
du(x,t)=Du (x,t) +f(u(x,t)) —yul(x,t) +y,u(x,t), ()
dv(x,t) =yu(x,t) —y,v(x,t),
Hrbu(x,t), v(x,t) 53518 020« 4L, BRI DR T RIS, D > 08
PR, OB ST RE, v, > 0, v, > 0 FRMFIREZ IR,
HIERIEYIRMAR | R E RS G BT B — a2 (B (] 2E IR | Hadeler 45" $2 H -4/ 5T
T EA R BB YT HL Nicholson SR J7 7% .
du(x,t)=Du (x,t) —d(u(x,t)) +
bu(x,t —7))e™ = yulx,t) +yw(a,t), (2)
dv(x,t) =vyu(x,t) —y,v(x,t),
Horp p® FRERGAERIFET -3 I 7 = 0 R Az B AR e 75 B ). B S, Wa
Zhao " ERE R BN G, BEEE T W0T ELA B RN 1R B SN B ECR Ge AT I A
du(x,t)=Du, (x,t) +f(u(x,t), u(x,t =7)) —yu(x,t) +y,v(x,t),
dw(x,t) =yulx,t) —y,w(x,t).
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RG(1) ~3)WEE T — AR Ir A AW 0 A 15 23 [ B R E L2881, 76 S Br
FHEFA B TEAR S Ak, Fan, F SO A A A7 B AR S Z b o3 A1 78 ) 22 I AR MR L R
FH 25 [ 22 77 BRI T A BOX AN 3G K 5 AR DB IFA RIR ™% DL, A2
B R A A A2 () B AL SEBR b, ZERMEES) 12, A5 T B RN R G (TR R A
SSRGS R R TR A A R BRI P AR K 5 AR AR

BT UL, AR SO LT — 423 (Al L BLAT B s A L o B S i 3 B R 5

du,; (1)
ds
dv.(1)
ds
Heru, (1) e Ryw(t) e RyieZ,t>0,(Au), =d(u,, +u,_, —2u,) JAE f(u,0) #WET
1BE -

(Al) FEEHEK, > 0ffif3 f e C'([0, K, ], R), flu, u) >0, ue (0,K,), f(0,0)
=f(K,, K,)=0, Ha,f(u,») =0, (u, ) € [0, Kl]z.

(A2) 9, f(K,, K,) +0,f(K,, K,) <0,8,/0,0)u+0d,f(0,0)v=fu,v), Hf(u,v)
e [0, K],

AR, RG(4) RARG(3) W— A RIEHOE L R (AN R R G (4) FAEE— D F T4
£0:=(0,0) FI—IEPA S K=(K,,K,) , P K, = (y,/v,) K, A5G 5 (A2) 71145 0, £(0,
0) +9,/(0,0) = (2/K)f(K,/2, K,/2) > 051X RG5(4), WRAE—NFE c > 0 Fl1—4
PREL(UC), V(+)): R—[0, K] x [0, K, ] 13 (u,(t), v,(t))= (Ui —ct), V(i—ct)).
WIFR (u,(t), v,(1)) HRGE(4) WATHESR ¢ MU, (U, V) REEIFHDR(UC), V()
fE R FRBREMFR(U, V) SRR

ARSI — ARG I R G0 (4) WA T 10 45 Pl P T, B HE A7 e M AT o R
VA ME— PR DL SRR R, R G (4) A S — A A R T b R R, I R
PR AR AR AR BRI A IR T ¢ = ¢ B, AT AR TR
i, I Tkehara 52 #1172 @57 T 1E G655 AT I IS0 AOHTIT AT ol AE L3RS |, #5507 0
<c <t B, AT ARAFAENE 2 R R R R T g S s i T, T
ATVt () BRI R (PR ANAS B8 SO ) ME— M dRe T, 38 A XA I A 2Pk 3R g oy LB e B
UEBH T ARG AT M e B e M, 915 21 T ISR,

ARSCEERGUT « 55 1 ORI AEAENE s 5 2 TR SEAT IR AW AT O s 5 3
WATI R B PR S5 56 4 WRFRAT IR e e, XA SCNA T A,

1 AT A AR

AT EEMFTERGE (4) AT B AT EE S, R D7 R A (4) Ao bty fe. E i, A1)
FHERR IEACEOAREE & 1T figp LSO BR A4 75 12 UE WA AT I Al A A A e RO IE D S A 19— 28
ERZEM, X PAURUAR T BRI LE IS A W B R UE ] 461
11 BUIHERE

D (u, (1), v,(1))=(UE), V(€)), H & =i+ a SEHAVARG (4) W5 A0 N H I AT
ESEF

= (Au) (1) +f(ui(t)5 ui<t -7)) =y (1) +yw(t),
(4)

=y,u,(t) —yw(1),
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cU(§) =d[UE +1) + U - 1) -20(6) ] +f(UE), U(§ —eT)) —

v, U(E) +v,V(§), (5)
V' () =y, U(E) -7, V(§),
Hrpih 5 %A
(U(=w), V(=»))=(0,0), (U(x), V(x))=(K,K,). (6)

WG (S) B AT Rl A LU B A
V(£) =%F e T U(s) ds. (7)

HHARARSG(S), M1
U (§)=d[U(E+1) +UE-1) —20(&) ] +fLUE), U(E —cT)) -
v 0#) + P e ) (8)
ANKERS R 4518 T
518 1
() B (U(E), V(&) BRARG(4) WHETTHSR, W U(E) &R (8) WfF.
(i) feise U(¢) 723(8) Mff, H V() Whims(7), i, (U(€),V(¢)) e [0,K, 1§ €
R.#
U(-»)=0,U(+=)=K, (9)
W (UCE), V(&) —RGL(4) W ERITTIAR.
I, WH9E R GE(4) AT AT, itk (8) M iU fF7E k.
X (8)TE(0,0) 5 (K, ,K,) mALLtEALIS, AT 40T WS4 R 4L
A(c, A)=cA —d(e* +e™ -2) -
Y172

alf(()a O) - azf(oa 0)6—/\” +’)/1 - ’ (10)
cA +y,
A(c, A)=cA —d(e* +e™ -2) -
er Yy
alf(Kl’Kl)_azf(Kl’Kl)e)‘ Ty, - —2 , (11)
A+,

Hfe=0,0 #-vy,/c. HILATH LI T 4512,

SIEE 2 RBAM(AL) ((A2) T,

() WRAFTE ¢ =c" (7, vy, v,) > 0, A

(a) H0<c<c¢" " HA=0, WA (c, r) <O.

(b) #re=c¢", WAFFE—NIEZMR A (¢) 13 A (e, A)=0.

(¢) Fe>c™, MFFEMMESEMRA = 2,(c), i=1,2, 13 A,(c, 1) =0, HH A (c) <
Ale™) <A (e) HA(e) <0,A,7(¢) >0; WA € (A,(¢),A,(¢)), WA (¢, A) >0, &
W, A(c, A) < 0.

(i) T A, (e,A) =0 APNEMR () < 0,4,(c) > 0.

1.2 FEH®

L Ch ¢ (R,R) = {$p e C(R,R): 0 < ¢(s) < K,,s € R} . T iz HHMEMK

RO BAFTF T:C 4 (R,R) = C(R,R) K
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T(9)(6)=-[ e TH@) (), (12)

_Q2d+y, +1L)
H($)(§) =d[d(&+1) + (& - 1) ] +f(d(&), d(§ —eT)) +
L$(£) +¥f e IIED (), (13)

-

T T T — e,
BI3E 3 BRI (AL) HL
(1) ZXHERER &, by € Coo ) (R, R) H &, < b,, MT(P,) (&) < T(d,) (&) .
(i) BAHEREN ¢ e Cy (R, R) fEE e R EBAJEBER, W T() (¢) 7E & e R -4
.
EX 1 WIRAEEEL RS e C[R, R] 2
' (&) Zd[b(E+1) +(E-1) =20(&) ] + (&), d(& —e1)) -

'quf)(f) +’}’1’)/sz e_wz/“)(f_s)(i)(s)ds, ae. & e R, (14)

c -

;H\:EPM L =max(”,1,)e[0,k’1]z{| a]f.(u, 1)) | }7 H

W b BeFK I R GE(8) B LAk 2oL, B AT L b W RGE(8) 1 T i
SIZ8 4 (RIRSM(AL) (A2) S ¢ > ¢ RN EF 4 a e (1, A,/X,), BETE
M(e, @) = LWIES m = M(c, a), RYE(8) [ LA AT AR & Wl 53505 Lh

(Z)(f) =min{K,, " + me”¢} | (Zy(f) =max {0, ' — me™*}
& e R. (15)
FT UL W BRI G kA R MU R Y 7 v, AT ¢ = o I AT I B FAAE
PE, 0 < ¢ < ¢ B, Frim O AFEEMEISTESS 2 1919 BT I e A7 )5 45 .
1 R (AL) ((A2) BT,
(DR e=c (7,9, v,), MR (4) FFTEERE 0 A K 17U,
M WRO < e <™ (7,y,,7,), WRGK(4) NMETEEH 0 T K FO1TI .

2 ATUm R TN
AT R G0 ( 4) AT RWAAT A B SRR A Carr A1 Chmaj ) Tkehara EFR2),
RE2 4 F(A) =] e ™u(e)dg, Horlu(e) HARMYIE R RECURAFLE b > - 1, A,

> 0, HEREUS 7F - A, < Re A < O UMM, 18 F(A) =S(= Ay) /(A + A)* '
fim 1) _ S04
fow gheME T(Ay+1)°
B TFSCHR 17 ] FP 5 B 3.2 FISCHR[ 14 ] TR 5B 2.8, AHMEUER DL R 8538 1T
SIES5 % (U(E), V(E)) NRG(4) WATHEM, W U€) e (0, K,) H V(&) e (0,
K,), Hg¢ e R, HU(+0)=V'(+x)=0.
AR EELEBAT.
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I3 RIEEM(AL) ((A2) LA (UE),V(E)) BERS(4) WIHE ¢ = ¢ MFTk
fife, WA

(1) [ ¢ —- oo I, A
flﬁir_rtgoU(f)‘_’f’fe’“‘f =1,(c), §lﬁir_lgcU’(f)f’fe’“‘f =L(c)A,,
vl (e) Y.l (e)A, (16)
A+, Aty

gli{n V(E)Ere ™€ =

(i) 4 & >+ B, H
fljﬂ(Kl —U(&))e™ =1(c), fEIg:oU/(f)eﬂg == 1L(c)As,
, e Mib(e) vl (17)
gllir;(Kz ~V(§))e ™ Sl 4y gEKILV (&)e™* ST vy,
Hir 1 (e), L(e) HEE. S e >c" B, k=0 c=c" B, k=-1.
ERA (D) FER v(E) WREK(T) JBUGERTEE U(E) MEnEth. F g 3 258
1) IEBHAFAE € e RHG UE) 7E(- o ,&'] BRIEL
%o, =9,/(0,0) +9,f(0,0), o, =3,/(0,0) -9, f(0,0) ARHEBEIFEM, T o, > 0.
HT U(-o)=0, HU(E) HRE(S) Wi, MIFIEE <0, fifge < wh, A

 Jlim V(£)¢he ¥ =

LLU(E) + 20 U(E = er) + U(E =) ] < L UE) + 5 UE=er),  (18)

;H\:EFI L =max<u’,;)6[0,,<l]z{| a]f(u9v> I } .
TR, 12
~ ¢ 0
U(¢) =:&J' e VI (g)ds = EJ e U(s + £)ds. (19)
c?-w C"Y-w

B (19 MRARK(8), IEXF A(UE),U(E - 7)) BEAT Taylor( Z58)) JEIF, #epfe
cU'(E) =d[UE+1) +UE-1) -20(¢)] +
3, £(0,0)U(£) +9,(0,0)U(£ = er) -
LIV (&) +2U(E)UE —cr) + U (£ —cm)] +9,[U&) -UE) ] =

ALUGE +1) + UE = 1) =20(&) ] + 5 U(E) +

TLUE = er) = U@ ]+, [T(E) - V(@) ). (20)
FEHU(-0)=U'(-0o)=0X30(20) BN y 2] & TR, 5Ty BURFR, B

cU(é) = dU§+IU(s)ds - f U(s)ds] +F iU(s)ds +
¢ e -~ 4
. (o, ~

}E{r;f)(z[U(s —cr) —U(s) ] +v,[UGs) - U(S)deS- (21)

FPE Fubini & BN Lebesgue 2| ISCEFE, 115

f[ﬁ(g ~U(s)]ds = %jlze”zﬂ'”ﬁw(az v &) - U6z +y) ]dodz —

0 1
ﬁj fzeWWU(oz +£)dodz. (22)
C -V 0
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Wi, Z5a3(21) , AR A SERUNAL

UE) = d[f]U(s)ds - f U(s)ds] +%f: U(s)ds -

£-1
0,CT Y172
2 c
MOUE) TE(— w &) ERBLINIL, U(€) 7E( - » ,&'] Ednl .
2) WM & - w I, 4 U(£) = 0(e) STy > 0.
1), I F(E) = [ U()ds J0h £ < & IR, () RARRBY LG F(- )

= 0.4 (20) PRI — oo B & $EATR S, NI
cUE) =d[F(E+1) +F(E-1)] + [Zl -y, - 2d}F(§) +

flU(f —Ger)do +

0 1
[ [=et:0(6: + &) dod:. (23)
- v 0

TURE - ) - F@] +y. [ U0)ds. (24)
ZED
fw {(s)ds =%)ng§wjowe<vz/C>SU<s t 2)dzds = %fowe(“/”)zF(z v E)dz.  (25)
) .
gﬂjjj:e”zﬂ”[zv(s +2) - F(s)] = fiwﬂze(”/”)zF(f +02)dod: . (26)

FAA(20) M(22) AR, Al B 45
o,CcT

: le(g ~Ger)do =

cF (&) +

Ty (¢ YV (e
Tf_wF(s)ds + j_wfoze YRR (E + 0z)dOdz. (27)

c

WEF F(E) AWM, 718 F(E+02) = F(&) JUSHMEEMR L >0 HeE< ¢, B

o,T ot oy (°
c(l + 5 jF(f) BTJ_mF(S)dS :TI-wF<§ +s)ds =

ﬁjo Pe + s = " ree -0 (28)
o s = .

A

c(4 +270,)
———FE) =FE-1D).
o,l

HEPE—A> ly >0 oK, s b,:=c(4 +270,)/0,l, € (0,1) JURHER E < &, A F(&
-1,) < 0,F(¢).
SESL—ABRELF(E) = F(&)e™, Hhy = (1/1)In(1/6,) T4 é < &', A

N 1 N
F(&=1y)=F(& - 1)e =, Fl&- lpe ™ S F(é)e™ =F(€). (29)

P 0 < F(E) S My=sup,_p {F(s) | s e [& =1, ']}, <& NI, F(E)=0(e")
I, AR UCE) =0(e").
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3) kB lim, L MEU(E) f71E.
N?0<mm<y,NU%ML@mmﬁﬁﬁam=jfw@eﬂﬁﬂﬁvm,m%
cU(E) —d[UE+1) +UE-1) -20(£)] -9,/(0,0)U¢) -

0, £0,0 U —er) +y,U(8) ~ L2 om0y () a5 =
JUE) U = em)) = ,f(0,0)U(€) = 0, f(0,0)U(E = e) . (30)
1454 (30) PRI e, JFai £ AR,
AI<C,)‘)Q<A):
[ e LU UCE = en)) = 0, 70,00 U(E) = 0, £(0,0)U(E = er) TdE.
(31)

5T I Ikehara B, 3IAASRADE w(£) = U(- &) HA=- Al
A (e, _A>’81(A>:
[ LAu(E) e + er)) = 0, £(0,0)u(€) - 3, /(0,0)u(€ +e7) ] dé,

©

(32)
Fob € (A) = [ u(@)e dE SR u(+ ) =0 K u(£) = 0(e ™) JETF fu(€) ,u(g — 1))

—-®

B Taylor JRFF2L, TSGR — 2y < Re A < 0, WX (30) B9AA AT H A & LARYE Laplace 4%
P BT (SCHR[ 23] T P58) AT, AFAE— NS4 - A {15 L(A) 7E - A, < ReA < 0 _Lf##T,
HAEA =— A b —135 A4

Wk (32) T N
_ Ji:e*/lf[f(u(f),u(f —er)) =9, £(0,0)u(€) =9, f(0,0)u(é +cr) Jdé
F(A): AI(C, —A) -
flu(f)e“fdf =f0+wu(§)e'/‘§d§, (33)

AR, fﬂ u(x)e™dé 7F Re A < 0 _Lf##r.I0

S(A) =) = 14+ 2,0 w(ere g,

Hrp

| e LA sl = er)) = 8, (0,0)u(€) = 0, /(0,0 u(€ +er) Jdg

QA) =

Ae, =AY /(A +r)"!
(34)
H¥Ye > e W k=0;Yc=c" W, k= LI, F(A)=S(A) (A +A4,) D,
THAEW] S(A) fEG=1{A e Cl =X, <ReA < 0} EAHLFS E, REFIEQ(A) 7EG 1
T T Q(A) = (A) (A +A )" ATHIQ(A) 7E - A, < Re A < 0 _Lf##T. 3% FARIER Y
A== A, IELQ(A) fitdr.
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I, AT A =— A, LIAN, BFEA (¢, - A(c)) = O NAETEATAT L SL i, 0, 2%
Ay(e) == A, +Bi, BHACATIEA (¢, —A(c)) = 0.7EERN A, (¢, A,) = 0. FW5 ST AR BB 43
H, B
d(e’ +e™) (1 -cosB) +9,f(0,0)(1 - cos(Ber)) +

717202,82

I:C()‘l + 72)2 + 02,32] (C/\l + 72) B

B -d(e* +e*)sinB - 9,£(0,0)e " sin(Ber) +
Y Y .B _

(CAI +YZ>2 + czﬁz B
YHACY B = 0B, K (35) MLk Q(A) 1€ 6 FfgNT T, S(A) 1E G L-fiEhT.

zZi b, T VE) WX (7)), 1B Ikehara B, A5 RGIZE BEAGIE .

(i) 2 Z(£) =K, - U(&) H F(u,w)=f(K, —u,K, —v) BERTOMIEE, THESLERG)
BT AIEEE, O

FEFLLFiTe, il MG Laplace 288 757, ATHERR24 0 < ¢ < ¢™ B, RE(4) WY
AT AR B AEAE T B 0 BT A UE B ] 228 SCHR [ 17 ] Thfeie 3.4, BLAb ARG,

3 S

AR R FH I Sl 15 5 45 A 5k e A JRUER A O ik, I A A S A B o A — L
Gh, TEARTH ) BRI A (AL) | (A2) BT,

EHE 4 EIEBEE 2 U (6),U,(€) HRG(8) M, Hh u,,U, e [0,K,] 05X}
FHEEME e R, HU(E =06, MU, >U, KU =U,.

IERA  BORAFAEE, e R, i3 U,(&,) = U,(&,) . T(U) (&) =U(&), N

0=0,(6) = U(e) = ([ e W) () - B0 (9)]a)

(35)

£ € R, (36)
s H MR, 743 H(U,) (¢) = H(U,) (&) JBCYHACYX TAEEN E e R, A H(U,) (&)
=H(U,) (&) BF,520(36) 55 Wil o FERAM 0, f(u,0) =0, Hf (u,0) € [0,K]*.H
I, fE4¢é e R, A
0=H(U,) (&) -H(U,) () =
dlUE+1) —U(E+ 1) ] +d[U(E-1) -U(£-1)] +
SCUL(E),U(E —er)) —f(U(E) U —eT)) +

T 0 () = 1) Tds 2 0, 7
HOEFAERR € < R, 4 U,(6) = U(€), WU, = U, i, .

3.1 B
FES5 RIK (UE),V(E)) —RG(4) WATEM X T VE e R, A
U'(E) >0, V(&) >0.
WK, WA LA LA R E5E AT, WE L 5 WAR T,
SIE6 ik UE) —RRGE(S) MU TEERN E e R, AU () > 0.
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ERR ESEIEH U (2) = 08X E=inf{é >0l Ux+0) =U(x),Vxe RI=E).
MoIBES, AJAEL E e R, HO < U(E) <K, 4= e RN, HU(-+¢) =U(-).
EEF U+ o) =K, . FiF € = 0.FHRIED:, Bi%é > 0055
i YO V@O U V()
e U(E) &= V(&) 77 = U(E) - K, = V(§) - K,
MITAAERA N> 0, 115 x e R\[ = N,N] I}, U(x) k&84, h B2 45 xeR\[ - N,N],
HU(E) =0FTEL e (0,6] i3S xeR\[-N-E N+ A U(x+) = U(x).
RSB LRI, fF2h v e R, HU(x+&) > U(x) JAES v e [-N-26,N+ 28], 1
fre e (O,é) M e [é —S,é], 15 U(x +¢) > U(x) A, XIFEER x e R, M7 >

E-—elf, HUx+¢) =U(x) RN, 5EREXFIFILL, € =00 TEERE e R, A

= ;. (38)

U'(€) = 0.2, AMEIED] U > 0.IEHE. O
3.2 ME—ik

TE6 I (U,(£),V,(£)),(Uy)(&),V,(£)) RRGE(4) WFHAMTHMNTEAEE e R,
{iﬁ‘%(ljl('*’g), Vl(.+§)) = (Uy(+), Vo(+)).
TR E AN ERARBE (U,(8) ,V.(§)) —FRGE(4) MPIMTRR, Hob i = 1,2,
7 BHFAE e R, MU+ &) = U,(+) WV, (-+ &) =V,(+).
1B 7 Bk UE) ZRF(8) M, WA Ep, =p,(c, f) € (0,1) f#if% Vp e (0,p,],
Eec {EI1UE) >K —-p,} B, A
(1 +p)fCUCE),UE —er)) —f((1+p)UCE),(1 +p)U(E —cT)) > 0.
L U(E) BRG(8) Wtk E L— N RE@=a(U) =sup{ (U(&)/U(£))1 U(E) <K, -
pot, HFp, =p,(e, /) € (0,1) HO<SUE) <K, B, 0<@ <+x HU() > 0.
Sl 8 BAE—Tpe(0,p,] , HEH(1+p)U(--@p) =U,(-) , Hho=0(U,).
W u,(-) =U,(-) 7ER L.
R EXREIM(p,é)=(1+p)U,(¢é ~@p) —U,(§) Ap” =inf{p > 01 M(p &) =
0, V& e R} HIEZME, fHM(p~ &) =0.
TiEp” =0BEp" € (0,0,] WM(p",0)=(1+p")U () =Uy()=Kp~ > 0.
H @i E X RGIH6, £ (a/0p)M(p,&)=U,(é ~@p) ~@(1+p)U' (£ ~@p) < O.MAFLEE,,
115 M(p ™ &) B/ IME, BP
IM(p",&,) o ’(p” L&) _
9 T
HMGp", &)= +p U (& -@p™) —Uy(&,)=0. N THRIME, ity =€, -@p N UL(&,)
=(1+p")YU(& —@p™)=(1 +p ) U () BHACAZK(S), THHEFEHE
0=c(l+p")U\(n) —d(1 +p " )[U(n+1) +U(n-1)-2U0,(n)] +

7’1')’2f2 o~ (72/0) (6275) U(n -s)ds -
c

0,

71(1 +p*)U1(77) -

SC(L+p"U(m)), (1 +p")U(n —cT)) =
(1 +p*)f(U1<77),U1(77 _CT)) -
Sl +pHU(n), (1 +p " )U(n —cT)). (39)

-



w5 ESR* =3 601

2 S(m) =(1+p)f(U,(n),U(n=ct)) =f((1+p)U(n),(1 +p)U(n —cr)) .HTFIHS,
SR UE) > K, —p, B—Wn, ¥HS(n) >0, FE.Mp" =0.HH, Yé e R, AU, (&)
= U,(§). ]
SIF9 fAfEE” e R, iR U(-+&7) =Uy(+).
IERE AR — B BE U, (0)=U,(0) =K, /2. HEH3 B lim,_,_, (U,(§)/U,(€))=1.1
T4z >0, 8
Uy(§ —2)
e U(E)
FlE z > 0, WAFTE— D RIERIFEEM, > 0,15 E <-M B, HU (&) =U,(§ -2) .H
T U(+w)=K,, BEBKRN 2z, >0, i1 (1 +p,) U, (€ -@p,) = U,(§ —z,) T T, AT
U = U (€ -7).
EXz =inf{z >0l U(&) = U,(£-2),Y & e RYFIEz" = 0MIEATIAR AT,
B 52k 3 FRrHE.
DHTU(+0o)=K RU(+x)=0, MEE-NRERKY M, >0, HHESTIEEDR
pe (0p,], Hée[M,+oo)m, f

LU -2ap) ) =

e < 1,

U(E-2ap) -2@(1 +p)U\(é ~2@p) > O, (40)

M ¢ e (M, +o) B, (1+p)U(§-2Tp) ZU (&) ZU,(E-27).

(i) f1 T i, (U,(€ =2")/U,(§ =27 /2)) < L,WFAEM, > 0,fif35¢ € (-, -M,]
B, U (-=-2"72) =2 U,(--2").

@ HFER LU() =U,(--2") JHBILKFEHE, 5 U,(-) > U,(--2z") JEER U,
J R BB T A5 MO < & < min (= /(40) py ) . B85 E < [ - M, M, ] B,
HU(E-2Te) =2U,(E-27).

LR, ER E(1+e)U(-2@e) =2 U,(+—2") . HHP 0 <e <min{z"/(4@) p,} .H
GIPRS, MAHMEL E e R, MU (é -@e) =2 U,(E-2") . 52" BB LFIEM 2z =0. 071,

U(+) = U,(+) T U0)=U,(0)=K,/2, ¥k HAER, U, = U, .JEEHE. O
T 458, &8 6 WARmAT.
4 Fa M

AT FEHETE R GE(4) WAE IR FAT A AT AR e AR (d (i +et) (i +et)) NREG
(4) BIESPH 5 0 A K HIGE ¢ > ¢ BUERTf#.

EE8 HER—1X, e ZU { -} 20, ={(i,):i+c>X,0=0} U {(i,1):i
tet=Xo,t =0} By ={(i,0)=i+ct >X,,t >0} SERAFAERELQ () FIR(¢) W2
T A

(1) (Q7 (1) ,R (1)) = (0,0) H(Q (1) ,R (1)) < (K,,K,), HieZ,t>0.

(i) (Q7 (1) ,R (1)) = (Q;(t) R (t)), HieZ,t >0Hi+ca<AX,.

(W) AE45 (i,0) € a0y, H(Q (1) R (1)) = (Q; (1) ,R (1)) .
W) £ (i) e QA
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dQ;t(t) =Zo[Q,(1) +Q ()] +B,Q/ (1) +m,Q/(t —7) +vR (1),
dR;lft) = B,0/ (1) —vR! (1),

H
dozit(” $0’[Qz_+1(t) +Q/,_—1(t>] +B,07(t) +u,Q;(t —7) +vR (1),
dR;t(t) < B,Q (1) —vR (1) .

WX FALER i e Z,0 =0, A Q;(t) = Q; (1) HR (t) =R (1).

ER TR i € Z,020,% 0,(1) =0/ (1) - 0 (1), R(1) =R} (1) ~ R, (1) .

IR S5,

(1) Q,(¢) MR, (t) mWfFE—1TH - K, Fl - K, .
(i) X FAEEM (i,e) e ZXR, Hi+ea <X,, H0.(t) =0, R(t) =0.
@) X TFEEM i e Z, £ Q,(0) =0, R(0) =0.

il

W) X TAEREM i e Z, (i,0) e O, A

dQ(liit) = O'[Qiﬂ(t) + Qi—l(l)} +BlQi<t> +M10i<l -7) +VRi(t)’
dR(;il) = B,0Q:(1) —vR(1).

M T SRR IE I U E BESL AN RBAFAE (,1) € 02y, o > 0 1§if5
- we™ < Q.(t) <0, inf Q, =- we™ 1
-we™ < R(1) <0, inf R, =— we 0
Hof e Zot e [0,1,) MAEE AT Lebesgue W KA TAE G C Z, (H57
Q(ty) <= (1/8)we™, R(1,) <- (7/8)we™™,
FE LA PR
z(1,Q) = - w(; + Qq(j)j e, w,(t,Q) = - w(; + Qg(j)) e
Hpreel0,1], HjeZ,te[0,1,].
ik s (j) A— G eRE, Hi e
{mizns(j)= I, s(k)=1,keZ,
iggs(j)=§( o )=3,
nxFEEMe e [0,1], HjeZ,t € [0,1t,], A

99
AR (46) , TR T 2]

1 1 1
iy )= oy + 3 s = w < g,

d . d
7Z(t7@) :_a)g<j)eZKlt’ @M)j(t,g) :_wg<j>eZK2t5 .] € Z9 t € [Z’tO:I L

(41)

(42)

)

(43)

(44)
(45)

(46)

(47)

(48)

(49)
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| LY 5

wj(t,2)=—w(2+2§(j)jey‘2 =-we™ < R(1), (50)

/ﬂ\:[:fj] € Z7t € I:O’t():ly HXTJ_?EE%E:E/‘J] S é:

1 1 1 3 :

zj(t0,4j =- w[z + 49(])) e =~ Za)eﬂ“'o > Q(t,), (51)
1 1 1 . 3 ;

wj(t0,4j =- w(z + 49(])) e =— Zwey‘zto > R(1,) . (52)

E X
. . 1 1 . ~
0" = 1nf{9 c (1’7] 0.(1) = 2(1,0), R(1) = w(1,0),j e Gt e [0,1,] }

(53)
B, MTAEEN e G, 0 e [0,1,], A Q1) =2(1;07) HR(1) =w(1;07).
BT Q,(0) =0 > z(0;0") HR(0) =0 >w,(0;0"), N

. 5 ' 5
lim z,(2;€") S—Za)ez"" < Q(1), jkl;l;lo w,(1;Q7) $—Zwezkzt <R(1), (54)

Hrp jeZ,te[0,t,] .79 WWHRj+a<X, il

Q(t) =20 > z(1;07), R(1) =0 >w(1;07), (j,t) € Z x[0,t,]. (55)
RITEEIL, 32X,(1) = Q,(1) —z(1,@7) ,@;(1) =R (1) —w, (1,07 ) AMEMEWTH, Hi+er >
X, W, X,(0) B (2) WTFECk,2,) e Z x (0,1,] ALIKFIFTHRF 0.4 1L

Xk<tl):0’ %<k’tl) S O’inl(tl) 2Xk<t1)’ (56)
d
0.(1,)=0, d—f(k,tl) <0, 0,.0t) =e(1,). (57)
WA VLR ASEE R T
ril(tl) sztl(tl;e*) +Qk<t1) _zk(t];g*) sztl(tl;9*> +Qk(t1>’ (58>

Rk:l(tl> = wktl(tl;g*) +Rk(t1) _wk(tl;e*> Bwlczl(tl;9*> +Rk(tl) . (59)
et do +B, +u, +v < K, < 1/2t,[In(2K,/B,) + 2K,t,] JUn[45

X dQ .
0 Bg(k,t,)zg(k,tl) -z,(k,t,;07) =

alQu(t) +Qu (1) ] +B,Q,(1,) +1,Q,(t, —7) +vR.(t,) —2,(k,t,;0") =
U'[an(t]) +zk—1<t1)J + (20 +0, +M1)Qk(t1) +VRk(tl> +

1
2K1w(2 + Q*qk) e =

1 . , 1 . -
a’[—a)(z + 0 g,ﬁl] et —w[z + 0 gkljezl‘“} +

(20 +B, +:“1)zk(t1§g*) +
, 1 ,
vw,(£,;07) + 2K1w(2 + Q*gk) S

I:Kl —40 - B, — _V:IwGZK]I] > 0, (60)
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de dR .
0 Ba(lﬁ’tl):a(k’tl) _w[(kstl;g ) =

Bsz(t1> - VRk<t1) + 2K2a)[; + Q*g(k)j i

Bz(k,t,;0") —vw(k,t,;0°) + 2K,we™ =

[2K, - B,e* 17 ] ge 5 0, (61)
TlERM, SFAEEN (i,0) e Z xR, A5 Q7 = Q7 HR' = R, L5, O
FETR, i —FE L™ T EIE RS (4) 75(0,0) AL RS
du,(1)
d :(Au>i(t) +61f<0’ 0)”5(5) +62f(0’ 0) u,',(t_T) -
71ui(t) +72Ui<t)’ (62)
do, ()

A Z%U;(t) _72vi(t)-

B (u () o.(0)) =e* (u,(t),u,(2)), A >0, fCARIK (62) P75
w (1) =d[e* +e™ = 2]u,(t) + 0,0, 0)u,(t) + 3,0, 0)u,(t-7) -

Y (t) +y,u,(t), (63)
wh(t) =y,u, (1) = v,u(t) .
K (63) SR A E H AT 2910, AT AR AE{F [R]85
M(A)v, =d[e +e™ = 2]p, +9,£(0, 0)v, + 0,0, 0)e ™7 v, ~

Y0t Va0, (64)
M(A)v, =y,v, = V,0,
FEAESAR M(A ), HM(X) KT HASEAR 1 9238 ( SCik[24] e #5.5.1) ok —25, xR 5
M) WFREM R v(A) = (v,(A), v,(A)) FEHRIEME X P(A)=M(A) /A L (64) By —
MR, A

M(A) . dle* +e™ -2] N 9, f(0,0) -y,

; : : — o, YA >0, (65)
M lim, , @(X) = oo HICHR[ 251953 3.8, HE—4 LIF 45,
i 1

(D) FEAL" € (0,0) ffiffc, =@(A") =inf, , P(A).

(i) lim, ,,®(A) > 0 Hlim,  ®(A)=o.

(i) D(A) LI T 0.

) @'(A) 1E(0,0 ) EZUE—KATS.

H DA B 4518, AHEIED] .

5|10 ¢, =c¢”.

H Al 1 BB 10, A Ve > e, , fAEO <A, =A,(¢) <A, <A,=X,(c) < » ffi
Be=d(A,) He>dA), HF A e (A,,4,) .2 v(A)=(v,(A,), 0,(A,)) IM(A,) K
FFAE ]

MAEFZIRRG (4) MERFFR AR (K, ,K,) LIRS
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dud(tt) =9, f(K,,K)u(t) +0,f(K,,K)u(t =7) —y,u(t) +vy,0(t),
dv(t) (66)
g =) —ya().
T (66) JEATEARTTLN, BRI )
{):w, =d, f(K,,K)w, +9,f(K, ,K,))e AT w, =Y, w, +Y,w,, (67)
Aw, =Y, w, — Y,W,
FAAESEHR A BARR B IERFAE B w = (w0, , w,) (SCHK[ 24 ] EHE 5.5.1).
I 11 A <.
ER SRARER:, B A = 0.hR(67), A
Yw, = y,w, =0,
{ P (68)
d, f(K,,K)w, +9,f(K,,K,)e “wl -yw, +y,w, =0,
A, Al
3, f(K, ,K)w, +0, (K, ,K)w, =
0, f(K, ,K)w, + 0, f(K,,K)e " w, —y,w, +7y,w, =0, (69)
o, f(K,,K,) +d,f(K, K,) =0 5R&%M0, f(K, ,K,) +0,/(K, ,K) < OFFITLL, A <
0.1UE5E. O

RBEFEAF(AL) ((A2) L, B (b (i +ct) g (i +ct) ) NRGE(4) EHA-H 5 05 K 97T
Wi e e (0, - X) R (67), WFEFE e, > 0, 15
pw, = €w, +€ew, . (70)
FHERH (d(- o), p(+x))=(0,K,) Kk, "THREBKY L, > 0, {15458 .
(0, /(n,,m,),90,/(n,,m,)) < (9, f(K,,K,) +¢€,0,f(K,K) +¢€),
i+t > L, (71)
(0, f(my,my) 0, /(my, my)) < (0,/(0,0),0,/(0,0)), i+es<IL,, (72)
Hrp (b(i+ct),b(i+c(t-7))) < (n,,m) < (K,K)).
PLUR I AE AR, 454 i @ B, TP YW sRBUOC IR I T 245 (4)
— U TR, W R R SR AR S AR ) DG R
EE9 HE—DR/MA e > 0.8 LU APREL
et <
0 (=) P> 1, (73)
Ho A, =, + e WRWME(ud,0)) HL0,0) < (u),0)) < (K, ,K,), B FAEEN i e Z,
FHu() —dp()Jo(+) e L*(Z),[°(+) —¢ () ]Jo(+) e L*(Z) JUA[EF| LI 458,
(1) REG(4) FFAEME—R (u,(t5u”) ,0,(t;0")) HIER 0 < u,(1;0°) < K,,0 < v,(1;0°) <
K,,ieZ,t >0
(i) FFHEp, > 0, flifs

s_ugl w,(t;u’) = (i +et) | <M e™,
‘e t >0, (74)
sugl v.(t;u’) = (i+ct) | S M e™,
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H M HIE R
R LU UEM S 3 40,
1) R FTUE RS BIESE (UF(1) ,VE(e) ) FTHRBIEUT (b (i + ) (i + ) .
SHEER i e Z, %
U'=max{u,b,}, U =min{u), ¢},

Vi=max{v, .}, V. =min{o) i, } . (73)
B (UZ(0) V(1)) RRG(4) WIERIEAIE(UZ, V) B0 AR, w78
0<U (t) <u(t),p(i+ct) <U (1) <K, (76)
0=V (1) Sv(t),(i+et) <V (1) <K,, (77)
Hpi e Z,1 > 0.8 U FASERRST
lu(tsu®) =Gi+er) | <
max { || U7 (1) =d(i+et) ||, U () —p(i+et) |}, (78)
[v,(250") =g (i +er) || <
max{ | V7 (t) =g +e) ||, V() —¢p(i+et) |}, (79)

Hrp ieZt>0.
Wik, BUEgSemar, RIE (U(0) Vi) ATLEEBOE ST (d(i + ), ¢ (i +
ct)) JBIR, SUIECUT (1) ,Vi(1)) WETF (i +ct), (i +ct)) BIAL.
2) WEBH (U () V() WSTF (b (i +et) ,p (i +ct)) .
ic
W) =U (1) =i +et),Z(t) =V (1) —(i+et),
HieZ,>055E R T%ieZ,t>0,AW,(t)=0,Z(t) =20H0<W,(0) <I u -
b, 1,0<Z(0) <I o =, | W0 )w (i) FZ(0)w (i) 1EZ b E—FhH AW,
AT PR .
Qi+asL, HTESieZ,>0, WHWG) =0, Z(1) =0.H:K(72), 13
dWi(¢) _dUT () dep(i +et) _
de de de
dLW,, (1) + W_ (1) =2W(t) ] =y, W (1) +v,Z,(1) +
SCUT() Ui (e = 1)) —f(d(i+ct) (i +e(t-7))) <
dLW,, (1) + W (1) ] +(8,/(0,0) = 2d -y, )W, (1) +

aZf(Oa())Wi(t -7) +72Zi<t>9 (80)
HirieZ,t> 04K, B4
dz,(1)
A 271Wi(t) _'yzzi(t) . (81)

Bv(A) = (v, (A),v,(A)) ML) WRHERIEC M(A,) =M, BT W,(0)w (i) F
Z(0)w (i) TEZ LA RE, B4 i e Z, 1 > 0, MATLIRE—DFRSKRI ¢, > 0§15
Cow, (A )e* ™ = W.(0), Co(r,)e* ™ = 7(0), ieZ. (82)
E LA BRI R

l5‘7,:(0 Clvl()\e)eA‘(i’LC')*Me'
_ = C (/\ ) Ae(i=Lg) +Mg ) (83)
Z(t) (A )e
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HieZ, t=200MESieZ, >0, 8

dﬁyi“)
T B ClMEvl()\E)eAEU_"‘))*"’s' (84)
dZi(t) ClMe”2<A€>e)‘E(i’Lo) g |

dt

FEBEHMy(A)=cA v(X,), ZaR(64) T
C M, (A, )Tl =
d[ € eM T 0 AT (g £(0,0) = 2d —y, ) W.(1) +
0, /(0,0) !N 4y 7(1) =
AL W, (1) + W,_ ()] + (8,£(0,0) = 2d —y,)W,(1) +
9, £(0,0) TNy 7 (1) =
AL W, (1) + W,_ ()] + (8,£(0,0) = 2d —y,)W,(1) +
9, f(0,0)W(t =7) +y,Z,(1) . (85)
H €M ,(A,)er 0N = W (1) —y,Z,(1) HX X, ==, 0=d,B,=09/0,0) -2d-y,,
w, =9,£(0,0) Lv=y, KIGEHS, TS icZ, 120, H
W) < WJ(t), Z(1) = Z,(1). (86)
Hit, P EENiecZ,=0, Bi+a<L i,
W,(t) < C, Mo, (A,)e' T <

ClMevl<)\€>e)\f(iwz—LO)e—(r)\E—Ms)t $ Clvl()‘e)e—(c)\e—Mé)t’ (87)
Z.(1)=CMuv,(A, )0 < €y, (A, )e (A (88)
@i+t > Ly B (72) , WX TAERER(i0) e 2,, A
dW.(1)
T dlW, (1) + W_ () =2W.(t)] =y, W, (1) +v,Z,(1) +

(0, f(K,,K,) +e)W(1) + (9, /(K ,K) +e)W(t—-7)=
AW, (t) +W_ ()] +[9, (K, ,K,) +e -y, —2d]W(t) +
(0, /(K ,K,) +e)W(t-7) +v,Z,(1) . (89)
L ug=min{cA, -M,, —XA -p} SHEE-DRBEKRHGC, >0, i C,w =max{Cv(A,),
K}, Hfw=(w ,w,)  EX

ﬁ’/i(t) Cow, e™
X = . (90)
Z(t) Cyw,e™
Hbie Z,0= 0.888, 5 (i,0) e a2 Hi+oct < LB A W) < W), Z(1) < Z(1).
M up, <-A -p<-A, #—&, JHEAH
dw,(¢)

dt

== Wi(1) = (X +@)W(1) =

0, f(K, ,K1)fr/z(t> + (o - ')’1)‘%(0 + 'yzzi(L) +C, wlewotazf(Kl ,K1>‘37XT =
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9, f(K KOW (1) + (2 =y )W,(1) +y,Z,(1) +d, f(K, ,K)W,(t —7) +

AL W\ (6) + W, (1) = 2W,(0)]. (91)
EREF(70) a7 Ak
dW.(1) . . .
= d[WHl(l) + Wi,1<l>J + [Glf(Kl,Kl) te -y, - 2d}W;(t) +
(9, /(K ,K,) +€)W,(t-7) +v,Z(1), (92)
Hiriez, >0, Hh(67)H
dZ.(1) . - . .
di ==peZ(t) = (A +p)Z(1) =y, W(t) —v,Z(1). (93)

o =d,B, =0, f(K,,K,) +e€ -2d-vy,,B,=v,, b, =0,/(K,,K)) +€1&V :72%&%%
W8, AW, (1) < W(t), Z(t) < Z,(t) JFIL, WNTALER (i) e ZXR,, Hi+et > L,
A

W, (1) < Cow,e™, Z(1) < C,w,e™. (94)
@ L, oM = max { C,v(A,),C,w} NG

O [W() Il = 1U (1) —dp(i+ect) | SM e™, (95)

0 [[Z() Il = 1 Vi(t) —¢p(i+e) |l SM e™. (96)
L, (W (8) 2] (¢)) SRBORECT (b (i +et) ¢ (i + ct) ) JEHE O
5 4 e

AR, K ECF TAEE SO TR RN SRS NAT M, FRWERS TIFZ2a 8
SEER, BN SR 1-2,4-6,8-19,22 1 S5 AR SCAIFGY T — 425 (Al A% 1 2L A # 1k B B A B
VAR G AT T8 A 1 2 I

FEHRRRBIR T, HREN T c =" B, RE(4) WATEMFAAEM R, R Tkehara
SE PRI SN T E B T AT R DO AT . AT PR RIME — Pk O T RS (4) R I SR AR
FE BT AR E M R AR SO — KM S F AR R 58 (4) FAE— D ARUE B L I, £
ETER BB R R G IR ME L R B R S (4) HEERSE, % Wu P B &, T g
S5 R GE(4) AR B ZNE R GE Y LB E BRI 1E G AR AL, TR TR A AR I S i i A
BRI SPE A L 2 L AL BE VA I 5, %07 il TR rE e il T, R .

FESEBRIED ) EHE pREL f (wv) KT A A S BAH 0, IR (w,v) =— d(u) +
b(v)e™  JEXMIIET , RGE(4) SRARBAR , X AT AR 00 EVEVETRBFST , Hr A
I BIFFE S — A A S [ AL
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Traveling Waves of a Delayed Differential
System in a Lattice

CAO Huarong, WU Shiliang
(School of Mathematics and Statistics, Xidian University, Xi’ an 710071, P.R.China)

Abstract: The qualitative properties of traveling waves of a delayed differential system in a lat-
tice with a quiescent stage were addressed. Under monostable and quasi-monotone assump-
tions, the existence of the traveling wave solutions were first established. Then, the asymptotic
behavior, monotonicity and uniqueness of all wave profiles were proved. The exponential as-

ymptotic stability of all non-critical traveling fronts was finally proved.

Key words: traveling wave solution; lattice differential system; quiescent stage; delay
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