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&//(l):f(l,x(t),x(l— 8)’ g)’ lE(O,l), (1)
x(t)= N1, €, t €[ €0, h(x(1),x(1),€ = A(€), 2)
e> 0 , €& R [1~5]’
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[Hi] f(t,x, 9,8 [0,1]x R*x[0, &

0] x [0, &] , € ,A(€E) [0, &f
, & *
[H2]
Fltx(1),x(1),0) = 0
[- €. 1] w(t)  x(t) € Cle,
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| y=x(1) 1 <d, e €[0 &),
d=190,0)= x(0) 1+ 8 5> 0 , m> 1> 0 lo> 0
(t,x,y, € €Q
foltay, €& 2m, 0 <[ (tx,y, & < L,
(x.y, € € R*x [0, &]
h;(x, y, € 2 lo, h;.(x,y,8)> 0

X (t)= F(t,x(t),x(t— T)), t € (0, 1), (3)
x(t)= ®(t), t €[- TO, hix(1),x(1))= Ae (4)
[6

1) F(t,x,y) [0,1] xR? ; y

2) G(t) B(t) E C[Jr,l] ﬂ C?(“]
alt) SB(), t € /- T,

ad(t) 2F(t,at),a(t- T)), t €/0,1],

B (1) <F(t,B(1), B(i- 1)), t €70,1;
VPt €C-rtyy AER

alt) <) <Be), 1 €[~ T0,

a(l) <A <B1

(1) ZF(tx(t), x(t- T)), t € /0,1, (5)
x(t)= (), t €/- 1O/, x(1)= A (6)
x(t)
a(t) Sx(t) <B(1), t €70, 1]+
1
) F(t,x,y) [0,1] xR , y
2) o), B(t) € Crviy N Clay
alt) SB(e), t €/~ T 1),

ad(t) 2F(t,at),a(t- T)), t €70,1),

B (t) <F(t,B(t), B(i- T)), t € 70,1/,

a(l) < B(1);
3) hix,y) y ,

h(a(l), d (1)) <A, h(B(1),B(1)) 2A;
Vi) € C-rtop AER

ale) <) <Be), 1 €[- T0,

a(l) <A <B(1)

(3~ (4 x(t)
a(t) Sx(t) <B(1), t €/0,1]
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Ve €[a(1), B(1)],

X (t)= F(t,x(t), x(t— T)), t € (0, 1), (7)
x(t)= 9(t), t€[- T0], x(1)= ¢ (8)
xc(t)

alt) K1) <B(1), it €[~ T 1°
c= a(l), xfl) <d(1)e

h(xe(1), x(1)) = h(a(l), x(1)) <h(a(l), d (1)) <A (9)
c= B(l)
h(xe(1),x(1)) 2h(B(1),B (1)) >A (10)

Q = gm c€[all), B(1)], h(xc(l),x:c(l)) < A%,
clc€lall), B(1)], h(xe(1),xe(1)) > Ape
QU= Jacl),B(1)], (9) (10) Q Q

Q , , Cn E Ql, "lin(}oc/z: co, xn(t) = xcn(t), h(Xn(l), x/n(l))
< 10 {xut0) : {0}
[- T, 1] x0(t), xo(t)

xo(t) = F(t,xo0(t), xo(t- T)),
xo(t) = %(t), t €/[- T0], xo(1) = co

h(xo(1),x0(1)) <A (1)
. (1) . h(xo(1), xo(1))< A,  co€ Q
o) . Q, .
2
x(t, 8 = xo(t)+ x1(t) €+ -t an(t, €+ ... (12)
()~ (2 ,  Taylor
: xf )( ) & o
xi(t— € = xi(t)— xi(t)€+ -t (= 1) + 08 (13)
(12) (1B) (1) e
f(t x0(t),x0(t),0) =0 (140

xiei(t) = [fa(txo(t), %o 1), 0)4 £t xol 1), x0(1),0) Jxil £)+ pilt),  (14),
pi(t)
0(1), X1 1), oo 2 1(1)s (1), X1( 1), s 0 1(1)5x0( 1), x1(1), -os
w1 (1) bV ) Y ) e ), 167 (1)
(14)0
xo0(t) = x(t), t € [- &, 1]° (15)
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(14); xi(1) € CIE v
Xn(t, € = ;ZO}M(U g,

Xn(t, € € Cho. 7,
| &n(t, € - f(t.Xn(t, 8. Xv(t— €¢€),8 | <DEY, 1+ €/01], (16)
D € . m>1 6> 0, m> [+ 26

F(N= &V mM (€% Fi(N= e¥- mi+ le¥

)o,}qe{— f%_fll,— J%+1}

F(N)= Fi(M) = 0

h(x, Xv(1, €, € = A(€)* (17)
he(x,v, € Zh> 0 (17) o €)
h(o(€),Xn(1,8), € = A( &)

w(t, € =1 o€ - Xy(1, €| M, 1 € /- &, 1], (18)
U(t, € =1 90, 8- Xy(0, € | e, t € [- &, 1] (19)
T w(e, € (1, €

@’ (t, &) — mo(t, &+ w(t- €€ = 0, t € R (20)
e'(t, €)= ml(t,€)+ II(t- € € = 0, t €Re (21)
2 [Hi] ~ [H2]
| Xn(t, € - ®(t,€) | <I Xn(0,€8) - 90,81, t € /- &0,

g> 0 , (1) ~ (2) x(t, €
| x(t, € - Xn(t, & | Sw(t, €&+ (1, + MEH!, t €701/,

M € .

alt, € = Xn(t, &- w(t, & - T(t,e-re ", €[ al],
Blt,e) = Xn(t, €+ w(t, &)+ T'(t,e)+ ré& ', 1 €[ &,l],
{lxm, e - ¥, 91, t €[~ &0],
I'(t, € =
I(t, €, t €01,
r> D/(m- 1) .

(l(t, €, B(t, 8) € C[_ €. N C[z(), 175

alt,e) K9t e) <Bt,g), t€[- €0, al, g <B(1, g- (2)
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h(B(1,€),B (1,8, 8- A(g) 2
h(B(1, €, Xv(1, €), € - A(€) =
h(Xv(1, €+ o(€— Xy(l, € I+ T(1, €, Xv(l, €, € -
h( O(€), Xn(1, €, €+ h(o(€),Xv(l, €, €— A(E) =

J:{h;(w(e) (XL g+l o€ - Xn(l, € I+

P(L g~ o(e). Xe(1. &), &)d0x
[Xn(1, €)+] o(€) - Xn(1, € 1+ I(1,€) - o(g)] 2>

lol(1, & > 0 (23)
h(a(l, €, d(1,€,€-A(g <0 (24)
t €&, 1],

F(t,a(t, &), a(t—- €€, e- al(t €=
f(t,a(t, €, a(t— & €), € — f(t,Xn(t,€),a(t— € €), &+
S(t, Xn(t, €, a(t— € €),€ — f(t,Xn(t, €,Xn(t—- & €), €+
(1, Xn(t, €, Xn(i— € €), €) — &x(t, €+
e (1, 9+ a (1, & <
—m(T (e + w(t, &+ r€ )+ IT(t- €€+ lw(t- € €+
e pé 'y DE & (e a1, ) =
e (1, & - mI(t, €+ IT(t— €& €+ & (t, € -
mw(t, €+ bo(t- &€+ e = mré '+ DT <oe (25)
t €10, &,
F(t,a(t, &), a(t—- &€, - al(t, €& <
& (1, & - mI(t, €+ IT(t— &€+ & (t, € -
mw(t, €+ w(t— €€+ re ' — mrét 'y et <
e (1, & - mI(t, €+ IT(t— € €+
I(T(t- €& €&- w(t- & €)=
I(T(t- €€ - w(t- € €)=

101 XN(t, € — ®(1, 8 I-1 Xn(0,8) - €0, ¢ 1 %) <or (26)
(25) (26)
F(t,a(t, &), a(t- &€, - al (1€ SO, t €70, 1] (27)
f(t.B(1,e),B(1- g¢),¢e-B"(1.e 20 (28)
1 x(t, €

alt, & Sx(t, € SB(t, €, t €701/,

| x(t, € — Xn(t, €| Sw(t, &+ M, t €/0,1],
M= r € .
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Singularly Perturbed Boundary Value Problems for
Semi Linear Retarded Differential Equations
With Nonlinear Boundary Conditions

REN Jing li"?, GE Wei_gao'
(1. Department of Mathem atics, Beijin g Institute of Technology ,
Beijing 100081, P.R. China;
2. Department of Mathematics ,Zhen gzhou University,
Zhengzhou 450052, P .R . China)

Abstract: A boundary value problems for functional differenatial equations, with nonlinear boundary
condition, is studied by the theorem of differential inequality. Using new method to construdt the upper

solution and lower solution, sufficient conditions for the existence of the problems solution are estab-

lished. A uniformly valid asymptotic expansions of the solution is also given.

Key words: singular perturbation; functional differential equation; boundary vaue problem; uniform-
ly valid asymptotic expansion



