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0 175.1 A
[F2] ’ [37] ,
§'(t)= f(Ly)y + g(t.y), a< 1< b (1)
y(a € = A, y(b, € = B. (2)
(D.(2), 3
(Hi)
F(twu + g(t,u) = 0, u(a) = A,
flt,u)u + g(t,u) = 0, u(b) = B,
w= w (1) €C[a, 0] w2=u2(t) €C[10, b],10€ (a,b).
” wi(t), t € [a, to],
t) =
u(t), t € [0, b]
Di= {(ty)la<t<t, | y-— u(t)! <di(1)),
D= {(t,y) | 1o St Kb, | y— w(t) | Sdat)).
cdi(t),d2(t) s 8di(t), do(t) Slua(to)— w(to) |+ &
§ 14 E [(],, to — &;
di(t) =
= i) = w(o)1e & 1 € [1o- g ],
day o L) () 16 L€ [0+ 2],
§ t € [to+ & b].
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(H2)  f(ty), g(t,y) DiUD:>
(H:) i= to (1),(2) m ,
f (o, y)=0,
Of (to,y) _ _ am*lz_‘(tozy)_ 0
et e s )
alf—at&f,’ﬂio, (to,y) €D UDs, mE N.
L f(t,y)l= O(l t=tol™), t~ to.
1 u(t) [a b] (1) , k, Oh(t,u(t))=0a<t <b 0
j <2, DiUD: 3" 'h(t,y) 2k> O o t€la ] h(ty)=f(ty)di(t)+ g(t.y), 1€
[to,b] h(ty)=f(ty)u(t)+ g(ty).
2 w(t) [a b (1) . u(a) M, u(b) B, k, Oh (1,
u(t)) 20. a<t<b 1§ <a-1,  Di(u) ,0h(t,y) 2k>0 D(U)={(t,y))1a<t<b 0K
y—u(t) <&.
3 w(t) [a b] (1) , w(a) 2A, u(b) 2B, k,
O (e )h(t,u(t) 20 ). a<t<b,150,j.<n-1,  Da(u) ,0rh(t,y) <= k< O( 2> 0).
Sjo(je) () . n () DAU)={(t, ) a SN, - 6<y— u(t) .
2
1 Hi, H> , w(t) [ab]  (1a) (1a),(1IL)
u(10)=u2(10).
(1In) ( ).
h(ty)= f(ty)u (1)+ g(t.y). wi(10) Zur(to), ui(t0)< w(w),
S ui(w))u (i) + g, w(10)) = f(1o,uz(to)u 2( 1) — g(to,uz(1)) =
h(to, wi(10)) = h(wo,ua(t0)) + f(to,ux(t0))[w1(10) = w2(10)] =
h(to, ur(to)) - [z(:, #ai»h(m, ut(10) ) (u2(to) - ul(tO))i+
ia?h(lo,y)(uz(to) - ul(to))"] + f(to,u2(to)) [ 1(to) = t 2(t0)].
o m (o, w(10))=0,  h(to,wi(t0))= 0, - Z;ﬁaih(to,
w(10) ) (u2(t0)~ w(10)) "+ L3 (10, y) (w2(19) wi (1) ).
u(t) (1) . Ovh(to,ui(t0)) 20(i= 1, ..y n— 1), Ovh(to,y) Zk> O(y wi( 1)
u2(to) ), .
F(to, ui(to) )u 1(to)+ g(to, ur(to))—= f(to, uz(to)u 2(t0) )~ g( to, uz(to) )= 0
w (10)> uz(to) , . ui(to)= u2(t).
1 ,
1 Hi,H2, Hs , u(t) (1o) : &> 0, 0< €<
& (1),(2) y=y(t. 9,

| y(t,. 8- u(t) | Svift, € + c&.
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. _1.en
cvi(t, §= 2(k) |

’

wito) Su2(t), 1€[a, b] &0,
a8 = ()~ .

2
B(e)= u(t)+ vi(r g+ T4 “TSM
rel r>|uo|
Q d(to, € <d(th, ),

& - (L) (1)~ g(ta)= & — f(ta)u (1)~ g(t, )+ f(t, Wi (1) + g(t, u) =
&' + Oh(t,Y(u- a 28— €l u | 20

:g u(t) o, e ;€[ a t0)Uln,b].
B vi &=k (at0)U(t,b)

Vi, g == 0 (th &= 1 da(n)- ()],

1, € 12

vi(w, g = ()" () = () 1,

L F (B0 11 KK t—tol™1 da(to) = ui(to) |* exp/— ( r,

K1 da(to) = di(to)1° ( L= “")

:K

c> 0, Lf(t, B)’Ull <Cl . B 1o

(JE| i/:_c: 10 |8m/2)_

w2(to)=ui(to)] * exp/- (%)”u— tol J; p= min{%, 1):e

lt- t0l] <

€ , Klulz(to)— u’l(to)l . (ltt/—gm)mexp(— J;lj—; tol)

& - f(.BB- g8 = a + &' 1 - f(LB)(d+ v 1)- gt B)+ f(twd + g(t,u) =

&' + & 1+ Oh(t,Y(B- u)- f(1,B) 1 <

elul+ 81— bwi— &— €%+ €7 <O,
ab (1),(2)
(1), (2 y=y(t, €
| y(t, & u(t) | Sovi(t, € + €.
0< n<2 ,p=m/2% m>2 ,p= 1
2 Hi,H2 Hs , w(t) (14)(q21)

Vg &> 0, 0< <o (1),(2) y=y(1 8,
| y(1,8 - u(t) | Sva(t, €+ e

_| w2(to)= 1 1(to)l /*1[Qq+—2)— T, G=

1
cv2(t, €= €40, (€ U 4 Oyl f— tol )” 1/1,’ _

P ST a0 ) - o1 ()17 T
1 . wi(to) <u2(to). t€[a, b]
a(t. 8 = u(t) = ()77,
B8 = u(t)+ va(t, 9+ ()57 4 ¢ 2 e,
‘c sr 2 d ol (2¢+ 1)1,

La  t=to , d(r ) Sd (L ),

[6]

m> 1+
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’

&~ f(La)u (1) g(t, )= & — f(t,Q)u (1)~ glt, )+ f(t, Wi (1) + g(t, u) =

a - 2—5’h(l u(t))(a- u) - mazwm Yla- uw)' >

el e —E— 20, 1 €Jaw) Un,ib.

(2g+ 1)!
B v 8= vaq” (a,t0)U(r,b)
’ T (2q+ 1)! ’ ’ ’
va(lo, € == v 2(to, €) = l| Walto)— uwi(to) |,

2

va(15, € = va(th, € = | i 2(to)— (1) | 7] T2 = 2L

| F (B0 2,8 I SEK 1 t= 101" €0(87 T4+ 01 - 101) 7T 1 <
1

| Kefoy | = p 1) T e (el e K s 14 -
ewl + 0| (- tol q
co
,B to ,
- (8B - g(1.B)= &+ 82— F(t.B)(d + v2)-
2q
g(tB)+ flLuu + g(tbw= 8 + & 2- Z —aﬁh(t u(t))(B- u) -
1 _
(2q+—1)! R (B- W) - F(n, B . <
” "o k 201 & B
Eluol+ &2 —(2q+ 1)!02 —(2q+ 1!
e | £, B0 < f(n B o 1- cen <0, 0 <e< 1.
aB (1),(2) : e, (D),
(2) y=y(1, 8,
|y (1,8 — u(t) | Sva(t, €+ &7,
u(t) 1L I .
3 Hi,H2, Hs , u(t) (1I.) . W 20,02 20, d 1 (te) < 2 (to).
, m> L es0 < e<a | (1), (2) y= y(t,

€,
0 y(t,8 - u(t) Svi(t, €+ cein,

c01(t, €)= 20[1+ n—1 ”*1 Ly e % o 1 707 g—Llul(tO)—uz(to)l

4 Hi,H2,Hs u(t) (L) , w1 0,120, 1 (10)> U 2(to).
m> ’”2—1 , &> 0, 0< e<a (1), (2) y= y(t, €),
- (9 - @ <y, g- u(t) <O
co1(t, € 3
, Robin

8 (1) = f(Ly)y + &(t,y), a< t< b
y(a, €~ p1y (a, 8= A,
y(b. &+ pay (b€ = B,
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” 1.2, 2 2, v
g'(t)= 1" (y =)+ y-11l, w21,
4 (3)
Y(— 198): 1: )’(1:8)= L
TP P y=lil= 0 y(- L= L (4)
1 n 2 2 ’
Ly - )y +y-1lil=0 y(lLg= 1 (5)
(4),(5) w=—-1 wr=t, w(0)= w(0)= 0,u1(0 )=—-17u2(0" )= 1.
,t=0 (3) n , u(t)=1u [-1,1] (To)
. dh(Ly) 23>0 1 (3).(4) y= (. ®.
L y(t, € -1 111 Swi(t, €+ €.
cvi(t, §= ,/E-?exp[— (zle)l/zltlj;c . 1<n< 2 ,p:%; n>2
p= 1.
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Singular Perturbation of Second Order Quasilinear
Boundary Value Problem with Turning Point

XU Guoran', YU Zan- ping’

(1. School of M athematical Sciences, Huagiao University, Quanzhou 362021, China;
2. School of M athematics and Computer Science, Fujian Normal U niversity, Fuzhou 350007, China)

Abstract: In this paper, we study the singularly perturbation of second order quasilinear boundary value problem with
turning point. Under the lost of weakness stability, using the method of upper and low er solution, we prove the existence
of solutions and get the uniformly valid asymptotic estimation of solutions.

Keywords: turning point; boundary value problem; singular perturbation; seand order quasilinear



