ERABEMNE, FI1BEINY (1990FHLR) NABRERNERDAR
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SEH AR AEN LR ERARRE
% B

(RRUTRARHER, 1088127 12BKEY

A BRI R R D 1F
eyt f(x%, y, 2 y"' e), y(O)BA“ y(1)=B,
. ez'=g(x, y, 2, ', &), 2(0)=A4,;, 2(1)=B;
R e REM/NSH, 0<2<, f, ok R'PRESEN. ZELNBRRT, MAMSTER
Big, RIMENT LARNBNRNEERE, H#EEELRENABRERNRNET, :

XiE #WH WHTER UWRE KR

CES RRABAARAECE R EBCIAURHBE TR AIMA IS
72%. % B 4y R R "’WEQ%%#WTH%WJ:‘&EHE: A
ey =f(%,4.2,4' &)

(0<x<1) | (1)
ez? =g(x,y,2,2 &) ' (2)
¥(0,e)=4yy y(1,9=B, | (3)
z2(0,e)=A4,, 2(1,e)=8, (4)

Hef REMNEY, [ oRRBEESRY, BfRTF(y,2,¥)ERTIgR T (y,2,2 YER R
Clxwm, X‘H:J:iﬂnﬁ, Kiﬁﬁfﬁ#]?‘i%“fbl%’éfuﬂﬁ?ﬁf'ﬂﬁéﬁgﬁ ATHE B E Bl
f(x,u,0,4y 0)=0 . (58)
g(%,u,0,0 ,0)=0 o (6)

E?&%’ﬁiﬁ"ﬁ‘i#&x IHR B R BENEE.

-t ] ﬁ'&: C(I] BiEBI(5), (G)ﬁﬁﬂ u(0)= 4,5 v(0)= A,1CH0, llﬁﬁfﬁ
(u(x),v(2))s [1]1 f(x,y,2,9 )ERRD LR, BXT(y,2.9)EC %K, Mg (x
y.2,% &) EXBE LG, %F(y,2,2)RC %R, Hh

D={(x,y,2,y",¢): 0<x<1, |y;u(x)|<c(x),
[z2—v(x)|<d(%)y |YI<oo, 0<e<éy}s

E={(x,y,2,2,8):10<2<1, |y—u(x)]|<c(x),
|2—0(3)|<d(9‘)o |2'|<°°9 0<e<<e},

* HRAE, ER E#ﬂ#lﬁﬁﬂbﬂgmﬁ
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317ETFKVJ\${%I’ c(x), d(x)mj’ér%m{mi&, B#E:

o(#)=Bi=(1)|+6 (1— 5 <x<1) e(x)=8 (0<x<1-8),
il d(x)=|B,~v(1)] 439 (1—g<x<1); d(x):ér (0<x<L1—8)s

(D] #EXHED, Ef, fy'>k1>0, gz =k >0 (Hrk, kz?%IE';%'ﬁ);
[V] #EX®RDFEH, HE
[Fo SN, 121N gy |<N4, | g:|<N3,
Ni, N}, NifuNiRAEET%;
EVI] f(xyyvzyy ve)%ug(xd/yz’z/’ 8)%&2%1512 Nagumo %{4:! )
A 0<<e&1, AMEFIB(1)~(4)ZEL0, 1] EEVHE—EABR(Y(x,8), 2(x,8)), HiR
|9, e)=u(x) | <n( 1T )+0Ce) (7)
(0<<2<1)
|2(x,0)—o()|<I( 17 )+0ce) ‘ (8)
Hip 9y TRETXHENLRERSK,
CEB AR B >u(1), Bu>ou(1), ATHEAMASFREREL, ENyBEEEE (a,
B):
a(x,s):u(x)—n( 1—;x >~(p (:)—ceexp[é(x—l)/é]
—FEeexp[A(x—1)] o (9)

Blx,ey=u()+n( 177 )+ (F)+eeexpio(x—1)/e]

+Eeexpli(x—1)] 4 (10)
Tz, BAURK:

v(x)— F(] )—-Deexp[/l(x 1)J— O(e)<z

<v(x)+]‘(r l_sx >+Deexp[/1(x—l)]+0(s) (11)

BEd ¢, E, D, OMARBEEEE o, Y REIERO(e) %, 1, T RBEHR:
en” —kyn = —py’, n(0)=B—u(1) (12)
M el'"—k, ' =—pI'",  I'(0)=B,—v(1) ‘ (13) .

RBREMNERORBERE, v, o2/NIEER., Tite, FRGB()KTHEMLME.
eB"—f(x,B,2,B ,e)=ew" +en"+c exp[d(x—1)/¢]
Fepr+ A EexplA(x—1)]1—f(x,u,v,4" &)
—F[x1(B—u)—fLx](z—0v) = fy [%1(B —o'), (14)
Hep [x]=(x,u+0(f—u), v+0(z—v), W +0(F' —u'), ) (0<6<1)
M&EL ], CVIA, F#EM, >0, §,>0, 5, ‘
jar | <My, [ f(x,u,v0,0,e)| <,
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EM{E&[M], [V]Tﬁ(lfl)iiﬁ'ﬁll\?%?“
- e(M+6)+0(e)+Nipten'—ky'+Nin
+cexp[6(x—1)/s](éz+N‘e—k S)tep”—k@ 4N
+eexplA(x—1)WEPe+ENI+N:D—EER) (15)

Hp@ X H:
o X)=e| " exvthr| expL—rsINIT (s)dsdr (16)

WS EBETERA, o #E e~k ¢ +Ni'=0, Ho, ¢'>0, px/e=0(¢e), B o=
k|/29 ﬂﬁg(lz)ﬂ’ ’Eﬁ(15)f\ka$
—p0’+Nin+e(M,+6,)+0(e)+Nigp
+eexplA(x—1)1(EAe+EN14+N?D—kER) )
BT EBRBERD, —yn’ <R EEFH(HIn >0, 1=0(en’)), MAEINBE, REH
D, EJELRWIER, AFRSK, BB
e(M+38,)+0(e)+Nip+eexp[A(x—1)I(ENe
+ENI+N2D—-EEN<0 (0<<x<1).
Hitt, HEFSKE A >0 R E BN e0>0, FEYS AL N, BHEAN)RNMNET
E, HARFRB(IK LM, LM ifeR BB TR, XBTEETETA,
a(0)<4,:<B(0), a(1)<B<H(L).
MERE ‘

u(x)— r](l )—ceexp[é(x —1)/el=—@(x/e)—EeexpliA(x—1)I<y

<u<x>+n( ¥ )+oe expLd(x—1)/e]+p(x/2)+ Ee expld (x—1)],
Mz R BB (&(x,2), B(x,0)).
a(x,e)=v(x)_r( 1:" )—Ds expm(x—m—w(:)
—Feexp[d(x~1)/¢],

B(x,e)=0(x)+ T 1T ) DeexntaGx—11+9 ()
+Feexp[d(x—1)/e],
H ¢(:)=éj exp[kzr]j' expl —k,s 1N 2n(s)dsdr (18)

HEERE, B2 RR(2) i TR L, BEIMAS RERE ISR, E BERK
RYAN
EﬂlﬁQTﬁAAEEﬂ~mE$%LﬁFur%,TEE@%&%¢%§EKE§
HBh R ZE e, '
FR2 BiE. (1] B, (6)F (ﬁlﬁ:‘“(o) Ay v(1)=B, ®yC*[0,11%KE @
(u(x), v(%));
CI] f, gl skl [ I, X BERd(%) 7,
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dD)=14=0(0)|+8  (0<r<g) d)=3  (d<F<L)
LR fo>h>0  {(=y.2.y)€D, |
92—k <0 (%vy,2,2/ )EE,
MAERBIBRHBLT INTIT, H0<ekl, BERBMI~) % [0,1] LEL—@M
R

|y(x,0)~u(x) I<n(-17E-)+0Ce),
(0<<2<1)

|2(x,8)—0(x) | <T(-5)+0(e)

HE(y(x,2), 2(x,8)). 1, PREENRATBER.
B, RIORERAS00), BOuQ)HE, My RkE(a(x,e), A(%,e))

a(x,e)=u(x)—n (—E-f—)—tp (—e-) —Ee exp[i(x—1)] a9)

B(x &)=u(x)+n(2% ) +o (L) Ee expl(2-1)] (20)
HTERe PRHE(NTRALE, RIMER,

v(x) -1"({-) —De exp[A(1—2)]-0(e)<z

<o()+ () +De expLa(1~2)1+0(e), (21)

£ D, E, \BBEEES 1, TRARSER, LBEFE,
en? —kyy =—yy’, n(0)=B,—u(1) (22)
; e+ kI =pI", I'(0)=Ar—~(0) (23)

Py PRIEN/DE R, o(x/2)i#R( 16)R . BERIHE,

| ea’—f(x,a,z,a' e)=eu —en’ —ep’ —Elle’exp[x—1)]
T —f(x 0,0 &)~ f,[E(a—u)
—fL2)(z—v)—fy (2o’ —W'), (24)
Rt [2]1=(x,u+0(a=u), v+0(z—v), w+0(a’—u'), eX0<0<L)
FAEEIRTS, WEELL [FI~LVITME, QOERKANT
—e(My+06,)—~Nip+0(e)—en’+ by’ —N in+eexpli(x—1)]
(—EXe—ENi+RAE —~ DN‘exp[Z/l(l—x)]) (25)
HAUE IS, HRER, TREESRDMEYKRGEKL, E, E1#,
ea’ —f(x,a,z,a’,e)>0,
S D . .
epr—f(%,8,2,F ,e)<<0.
Kld, HznEKng, B,
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a(x, &)=v(x)— r( ) ¢(-— =De expLA(1—2)],

B(x, e)—v(x)+l"( )+¢(— )+De explA(1— x)],
HihyBR(8)R, RITEIB/E

u(x)—n( 1:x )- [ (-:})—Ee exp[A(1—%)1<y

<ularba( A5 )k o (F)Ee exptii—,

TWLERE, BABRFROVMTHENLE, BHit, NBEBERRY.

FEUHRT AHEINARERAE, EF S8Ry, 2HBEL, %R (0<%, %<1)
%?ﬁwﬁ&ﬂﬂﬁﬂ%m%%,ﬁm€Tﬁm -

EE3 B,

C1] BEEG),(6)E—AMRE(x), v(x)): s(£)ECL0,11NCHL0,10\{x}),v(%)
€CL0,1INCHL0, 1\ {%2}) R s4(1) =B,, v(0)=4As, Her(%)<0a(%;),v0(%:) >va(%2)s

C11 f,0 BRERUBELLINE&HE, (2R,

o(x)=14s=(0)1+8 {0<< D)y elx)=3 (s<a<1);
(X1 ER®D, Ef, &
fu<<—R<0, gz'>h>0

MAEEBIBREEZE [FI~NINIT, A 0<ekl, SERME(1)~(4) T—T‘E"“ﬁﬁ (y(x e)s
2(x,2)), WR:

w(x,-e)-n(x)~|-<r(§)+§(“—:fl)+o(e)

|2, &)—v(x) <2 o 571 )+0Ce)
Kt T, ofg, (RABETXRENENARRERNAZEXR.
Vil..EBE %ﬁA1>ﬂ(o)’ B:.>v(1)'|§%’ am:ﬂiﬁiﬁz
a1 (2 ) () e marirss

<o(@) (125 )+ (55 )+tp'(~:£)+ Feexpldx]  (21)
BT, MulaEiE(e,8).

a(x &) =u(%) ~ T 2) =g T=2)—o(H 7 ) ~Deexpl—4x] (28

Bex o) =)+ T 2)+( Z2)re(F 5 )+ Deexpl— a1 (29)

K D, E, \RREEES, T, 1RBLFERBRE, BHRIGE.
e[+ &I =a ", ['(0)=A,—u(0) (30)
en’ —kgm' = —ogm’, N(0)=B:—~v(1) (31)
oy, GR/MNEEE, s (RBRHE:

(0<x<1)  (26)
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ef" +hi =08’ (2, <2<1)5 £/(0)=us(x)—up( %)y

£(x—x,)=8 "L(xl)"zﬂ("“l) (0<x<x.)

_ e _ O3 — .
fn elr —hyl = —0,l’ (o<<x<x,), 4'(0)_03(-"‘2) vL(xz)’
C(!—'x’ ) e U x;j:;;:( 2)  (asx1)

RAREFRER, 0. OR/PNHIES, Ho, ¢%Xﬁﬂ—F
<p(-)= L ) exp[k,r]j exp[ — k,s]sz'(s)dsdr

w(-l_xv-)—es € eXp[klri exp[ —kys1N in(s)dsdr

M bR R ey ARERIE S
F>09 I'<o; n>0, >0,
il £>0, £<0, §=0(e) >0, >0, £=0(e),
il >0, ¢'>0, o= =0(e) $>0, ¢’<0,'¢=0(8);~"
Hep, ¢4 B HRGE:
- epr =k + NI =0, e¢”+k¢'+N‘§n 0,
H, BB s, &g, [XI~LVIA, EE
ea” —f(%,a,2,a' e)=ea’—f(x,u,v,4 )
—fy[Z)(a—u)—fo[®]I(z—v)—fy' [x](a"-u’)‘
>—eM,—ed—Ni({+o)—Ni(p+8)
—el?" kI — NI —ef" — ki’ —ep" k' —Nin
+eexp[-,1x](—De).’—N,}D+lell—NfEexp[zilx]
==/ ~NAl —08'+ e exp[ —Ax](—DeA*—~N1iD
+5,DA=NIE exp[24x7)+0(e) - :
20" +eexp[ —Ax](—Del*—-N'D
+ kDA~ N2Eexp[24%])+0(e)

A

(32)

(33)

(34)

(35)

(36)

LRRERP, O()5ED, E, AxR, BTEAREAR, —ol >0 BB =

O(el)), MEIIRE, MENFEER, YD, ANEELKNE, RE

exp[ —Ax](—DeA*—N:D+k DA—N2Eexp[21%]1)+0(e) >0

@37)

M, lEﬁ(&G)itE%KIJ\EFﬁ, He ZHB(DWTR. KE0k, TUHEHE R HTR()K

L&,
RERR

() =T (F) 6572 Y=g 275 ) = De expl ~ha1<y

<u(x)+1"( )+£(x x‘)+¢ -~ —)+Deexp[ —Ax],

RETLLER@(x,8), B(x,e)

B(x,e)=v(x)— n(-~-——~)-£(3‘~:{’)—-lp( )-Eeexp[/lx],

g
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B (x,e)=v(@)+n( 75 )+ F T8 )+ o (5)+ Ee explin,

SMRFBQIBTHEMLRE XHL
a(x,8)<p(%,2), &(x,e)<B(x,8), 0<2<1
i a(0,8)<4,<8(0,¢), a(1,8)<B<B(1,2),
8(0,6)<A:<B(0,8), a(1,0)<B,<B(1,e),
GLAR, BHMASTERCOCERA, ()~(OFE—HR (y(x,8)y 2(%,£)),
0<x<<1, H(26)RR,
$ ¥ x W
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Boundary and Interior Layer Behavior for Singularly

Perturbed Vector Problem
Zhang Xiang
(Anhui Normal University, Wuhu)
Abstract

In this paper, we consider the vector nonlinear boundary value problems
ey'=f(x,y,2,¥',€), ¥'(0)=4,, y(1)=B,,
e2'=g(%,y,2,2’,¢e), 2(0)=4,, z2(1)=58,,
where £>0 is a small parameter, 0<<x<{1, f and g are continuous functions in R«
Under appropriate assumptions, by means of the differential inequalities, we demon-
strate the existemce and estimation, involving boundary and interior layers, of !the

solutions to the above problem,

Koy words singular perturbation, differential inequality, boundary Iayer



