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B T ) (O<I<I, xE(0,1) (1.1)
wt, x.0)] =uttxe) | o) (1.2)
u(t,x,e) =p(t,x,¢) (t€[—s,0], x€[0,1]) (1.3)

Hor eS0RNBH, v,=u(t—s, x,6) (1/2<s<1), W TIERERE f WELAKTER,
BRI URKREYEE, AHEFENARERHEEHFRND, ¥ THFRIRET BGE
MtF, EEHRETAREANEENITAE, BEHTAXGTERSZRAERN—HSE,
HAH PR EE, DERTEORY, REIFIRINLRES LR BETE, A THE
BR, HERDMmTRE:

(a) f(u,0,8) R THETIER X [0,6] (e, B F/NFELH) HERKESTH, HfX
Ful= 8RR, XTFoRifERH,

(b) 4€C**e([—5,01x[0,11), ¢k FeRFTIAELETH, H

$(t,0,e)=¢(t,l,e)=0  (t€[-s,0]),

T(Z¢(O9x,8)=aa—xzz¢(0,x,e) +f(¢(0,x,e) » ¢(—s,x,¢) ,8) (x€[o0, I])

(c) ERX[0,e ) MMEREFRIRL, fii2 Lipschitz &4,

* BAKREE. AXBIREFENEESHEY.
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BT LB A Bk e, RV EAE(0,51F0 (s, 1] BB MELRINBR U (,x,¢) 4

<p(t,x,£) (fE[—S,O])
U(t’x78)= {ul(t’x,e) (fE[O,S]) (2.1)
uz(t’xys) (f€[8,1])
u;(t,x,e):u,o(t,x) +su“(t,x) +82u12(t’x)+'" (i=1’2) (2.2)1
Bu, woBRANFRQ ), FEBLE(L.3), RINEB, 438K HE R,
%’?— z%ﬁi =f(u, @(t—s, x,¢8), &), I 2.9)
(0<t<Cs, x€(0, 1)) ‘ '
u,(0,x,¢e) =@ (0,x,¢8) (x€(0.1))
a(;‘tz gl ‘?;;‘2 = f(u,, u;(t—s, X, €), &) (2
(s<t<<1, x€(0,1)) '
uz(s,x,e):ul(s,x,e) (XE(O.I))
¥ 3)hES, o &eyR Taylor B
<P(f,xge)=¢o(f,x)+€<P1(1,x)+-" 1
flu.@,x,e)=f(u,,0,.%x.0) +i (fu(tyo,@0,x,0)us (2.5)
+F1‘(t,x) J
H(2.5)RAN(2.3)HEE, &, L& DheERERE, WE Zu il B K o & 5 -
a'g;:f(ulo’ Poss O) (O<t<s9 XE(O,I)) (2.6)
s fu ol k Frae, ) + 0050
(O<t<3, xe(oal)’ i=1,2"") (2.7)i
uli(oax)=(pi(0,x) (XG[O,I], i=0’1’27"') (2.8)

Erhay, =0, Fu(t,x)R&Fu(t,x)Mes(i=0,1,,i—1) K RY,

1 dp(t,x,e)

<pj(t,x)=7 de? 0,(J.=0,1,2,"'), [ulo]'——(“lo,‘Pouo).

HEREQ.OTWHRAESEX T 1 W—BiERBEERSHE, Bk, MEE (3), ()
A, PERSE (2.6), (2.8) FEB— TS LBHR 00 (t,%) . XFE & K T FETY
EERNSEMERER.T), (2.8)MW— uu (t,x) (i=1,2,-), ABIEAHILR®
u(t,x,6) . Hug RAGE B (2 4), BETFRMBEE (2. 3) RIFETUBBIEE(2.4) 97
KRB (£,%,8) , XBE, K1k TIHRIBAU (t,x,2)

—ReRB, D EMENERASRU o B EARAE (1.2), Bit, BEEx=0M
x=IHH 3 4B M s B E AR IE o fw, 4

V=V(t,r,&)=u,(t,7) +ev,(t,7) + &0, (t,7) + (2.9)
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W=W(t,0,e) =w,(t,0) +ew (t,0) +w,(t,0) + - (2.10)
Y=Y (t,x,e)=U(t,x,¢e) +V (t,7,8) + W (t,o,¢), (2.11)
Hih r=x/eflo=(l—x)/eRHKTE, BCIHRAN D), (1.2)5F

oV W oW OW _
—at +W"—6_1_2’"‘?'72_f(Y’Y.s9£)—f(U9U.s9£) (2'12)

U(t,0,e) +V (1,0, ¢) +W(t’ %’:8)=0

=U(t, 1,8)+V(t,%,e)+W(t,0,e) (0<<t1) (2.13)

FZIR LD R E BB R MRS IR R s st, #fEey R Taylor BFF, W&
@JU(, w‘(i=0’1’2,°")ﬁﬂ.m@jﬁﬂﬁr‘ﬂﬁ:

a£°~—§(;—:}=f(uo+;vo, Bogt Vogs0) — f (8osthes,0) (0<t<) (2.14)
GTI;‘——%Z—:}=f.,[r]v,+f.,[r]u;s+G‘(r) (i=1,2,) (2.15);
v4(#,0) = —u;(¢,0), vs(t,00)=0 (01, i=0,1,-) (2.16),
v4(0,7)=0 (o<<r<l /ey i=0,1,2,+) (2.17);
0o _ 0oty by, oyt toss0) — f (Boytins,0)  (0<t<1)  (2.18)
ot do* > N0 0s2 >R
0:(;); _%u;‘=fu[0]wi+fu[o']wis+Hi(0) (i=1,2,") (2.19);
wi(t,)=—ui(t,l), wi(t,00)=0  (O<I<ly i=0,1,+) (2.20)
wi(0,0)=0  (o<<o<<l/ey i=0,1,2,) (2.21);

Hp [t]= (84 v,, 8os+005,0), [0]= (to+ws, Bos+Wos,0), Gi(v)RDlng, us, KIEREL
AR TF oM, (§=0,1,-,i— 1) WETREH, H: (o) MLEHAKL, MBS, BLEit
Hos2ms T EUNT,

THEHIER (2.14)~(2.21); WO REMBOGEE, HhErEoL E R A (2.14),
(2.16)0, (2,17),, HXIE[0,1]4 5 [0,s] FOls, 114-BIRITIE, B 178 [0,5] koe,=0, A
i, F&E(2.14), (2.16),, (2.17).7{k %

dv, 0%
ha;_ OT{zo'zf(“U'*'Uu uOs~0)—f(u0, Ugsy 0)

=fu(u,+0v,, u., 0)ov, (0<C0<1) (2.22)
Uo(t,0) = —u,(#,0), v,(t.00)=0 (0 <Cs) (2.23),
0,(0,7)=0 (o<l e) (2.24),
HTERLFEEH AR, MNEEQ) WM., BHEEKMK, #5
~ K< fultio+0v,, ,5,0)<—k (2.25)
XX ER (518, BEEFES, HifFI7L(2, 26)
B0 9% kv, (st~ Koy) (2,26)

BHEM(2.23),, (2.24) % 14 1956 A #o.(t,7), H
9o(t,7) =0(exp[—dr])  (0<r<oo) (2.27)
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KB CER 6] MR AERE R, WBERE (2.22)~(2.24), % [0,5] X [0,00) k&
Effvio(t,r), HFBE (2.20)R, 5, £ [s,1] LEEAE (2.14), (2.16),, (2,17),,
XEH

O Ot f (ot D0y oyt D1a(t=3,7), 0) = f (hyta,0) (2.28)
0o (#,0) = —uy(¢,0), vo(t,00)=0 (s<t1) (2.29)
vo(5,T) =04,(s,7) (o<rl/e) (2.30)
B Fo o REMES, HATHRLT ERITHEE(2.28)~(2.30) Wi RER v, (t,7), H
050(t,7) =0(exp[—&o7])  (0<<r<o0) (2.31)

Hh SREZTMEHRK, 4
0 (—s<t<0)
vo(t, 7) = {vlo(fﬂ) (0<t<s) (2.32)
Va0 (t,7) (<)
Moo (t,v) RpDEFEB(2.14), (2.16)0, (2.17)c7E[—5,1]1 X [0,00) LA RERIE,
WG (v)FIH (o) MM, BT U RBER oo (¢, 7) FEERIER, TUEE(2.15)¢~
(2.17)3(i=1,2,-)F1 (2.18)~(2.21); (i=0,1,2,) WEAFEZRBRE R WL R E X #
vi(t,7) (1=1,2, ) Fw(t,0), SINBEE B ,x) Rk (f,x), HHo(,x) =1(0<x<<

%) s 0(t,x) =0(p<e<D s 1 (t,%) =00 — ), (t,%) =1 — *‘2{<x<l) .

é\ﬁ‘(t9r)=wvi(t97), wi(t,0) =kwi(t,7), BE U (t,x),0(t,x) Mo (t,0) (i=0,1,
2, )N IR, EFREEEO. )~ 3)KERRY (¢,x,¢)

=, [ERE(1,1)~(1, 3) By A7 M Fn B = 10— Bos 3

BB ERRAE (1.1)~ (1.5) MR RITL R ME— SRR . oL, SIATT
51, ERIHRT) LA,
SR T — R
Liwl=( — S Ju=fu)  (O<i<1, (0, 1)

=O=u
=0

u=¢(t9x) (fE[—S,O], xe[o’l])
HEp a,=u(t—s,x) (0<s<1), fBrik:
H)) ¢€C*3([—5,0]1x[0,1]), ¢(¢,0)=¢(t,1)=0  (+t€[—s,0])

D40 = 2, 40,0+ 10,0, p(—5,2)  (RED,1D);

u

, (0<1<1) (CB)

£=

H,) fEREXTHERES, AfEEXKHACRY) X Tu, B LM,
Hy) xtF/fQ, WECB)HFEARK L. TMOFa, #HE
i) Bz=a (t€[-s,11, x€[0,1]),
i) L(B1=f(B,a,),
(011, x€(0,0))
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Lo[a]<f(a’:3:)9
iii) Igl-=o=0=lglc-l, aleo=0=alsu1 (o),
iv) B=%(t,x), a=¢(t,x)  (t€[—s,0], x€[0,1]),
P<$<P(t€[—s,0], x€[0,1]);
H,)) Q<Q, Bf#EQ LR Lipschitz &4k, B i Qo={(u,u,):|a|<M, |u4,|<
M}, M=max{sup|p|, supla|, t€[—s,1], x€[0,I]1},
N (CB) M —A R ik f@u=u(t,x)€C***([0,1]1 x [0,1]), B
a(t,x) <u<pB(t,x) (t€[o,1], x€[0,11), (3.1)
EE ERE@)~()TF, NFRS/Ne, wlERM (1.1)~1.3) &£ [-s,1]1X
[091]_[:3?33@—'%‘5'%%”:““”595), H#R
u(t,x,e)=Zyx(t,x,2) +0(e¥™) (t€[—s,1], x€[0,11)

N
Hrp Zy (t9x98)=Ee‘("l(t’x)'l'”t(t’x/e), o, (t,(I—x)/e),

WEBR R TEENSIES W, gL THRERMMe, 4
a(t,x,e)=Zy(t,x,e) ~¥(t,x,e) (t€[—s,11, x€[0,1])
B(t,x,e)=Zy(t,x,e) +¥ (t,x,¢e) (t€[—s,1], x€[0,1])
Hip V(t,x,e)=px(I-x)exp[M]e™, v, AR EFEFHK.
Ma, BiEXRERBHEE, N TR NI BEBRy, BEFa(t,x,e)<B(,x,¢),
t€[—s,1], x€[0,1] 0 a(t,x,e) <p<<P(t,x,¢), t€[—s,0], x€[0,1], X NHFERERY
WEMBRE B, «HSINA, Zy(t,0,e)=2Z5(t,1,e)=0, I\, &KME

) ewe=Zy(t,0,8) —W(¢,0,e)=0=Zx(t,l,e) —¥(t,l,e) =aleat (3.2)
*ﬂ ﬂls-ll:ZN(t’o’e)+W(t’o’s)=0=ZN(t’l’5)+gj(t’l’£)=ﬁ|:-l (3.3)
BAuEHa, PHEMMA FER, BEFEEITER
%_ez%' —-f(a,,B,,e)
_a_ZN 2 *Zy

=5 —¢ 52 —f(Zy,Zn,,8) — AW —2pexp[At]e¥*!

+falZN1V ~fo[ZN1Y, (3.4)
B (ZVIRATF(Zns Zvn o) B(a,Bore) 2 FM A, BT/ oA, BXTRER
MRS, WHEESH p, 68 - p<fo[Zy]<0. X NERARMGETLER, # 2
ERBL™, 7
02w _ o TLu _ (Zy,Zuire) |<Le¥™,

Aii, G.ORNTFRETF

Le¥*! —2pexp[As]e¥*! — (A+k— pexp[—As])¥ (3.5)
B, REEy>27'LAMAZ>pexplis], MEH (3.5)RFAFE. Haip
da , d%a

Tt"e _a;z'<f(a9ﬂt93) (t€fo,13, xE(O,l)),
B
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%g._gz%’f—>f(ﬂ,a,,e) (t€[0,11, x€(0,1))

G ER, HFRMNGeBBERMyY, 4, FXIWEReISEBRIIEMEE. A
i, EEEBRKT, FELLHKT.
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Singular Perturbation of Initial-Boundary Value Problems
of Reaction Diffusion Equation with Delay

Zhang Xiang

(Anhui Normal University, Wuhu)

Abstract

In this paper we comsider th: inilizl-boundary valuc problems of a class of
general singularly periurb:d delay reaction diffusion equation met often in the
applied problems, such as biomsihemn.ics and biochemistry, Applying the method
of composite expansion w. cons.ruct *he formaily asymplotic soluiion of the prob-
lem described, With the help of ihiory of upper and lower solutions we prove
the uniformly validity of the form=al solu.ion and the cxistence of solulion of the
original problem,

Key words singular pur.urbatioy, r as io. diffusion cqua.ion, dclay, upper and

lower solutions, uniformly validity,



