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O Y(x.y)y = gla.y.y, & W), (1)
y(0)= a(& W), y(0)= b(e W), y(l)= c(g W), (2)
g> 0, B> 0 . g U , gWToRT0),
ue~ oe” 0 &= W , ,
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g(x,y,y.0,0) =0, y(0) = A(0,0)
[0, 1] y(x)*
1
1 W7o 0
(1) (2 . e= aWw (1) (2)

8]1-12}/@{- lf(x’y)y”: G(xayay/aela K, (3)
HW—M&W:NW—M&W:NU-W&W (4)

Glx,v, v, 8, 0= g(x,y,y,aW, L, A(e, B) = a(al’ 1), B(a, 1) = b( el
W), C(g B) = c(gW¥ 1)

(3) (4 € , y(x, &, H)
y(x, €, W)= y(x, 8 W)+ &u(t, & 1), (5)
y(xz 819 u) 9 u(t;» 819 u) 5 t = (1_ x)/ 81,
N+2 N+2
y(x, €, W~ D €yi(x, B), u(t, &, W) ~ D Eu(r, B (6a,b)
i=0 i=0
(5) (3) (4, x ot . u(t, &, ¥ ,
t T+ o Lu(e,E b))t : &> 0 L u(1/ 8, &, W)
, y(x, €&, B) u(t, & H) :
aWy®r W(x,y+ 8u)y = Glx.y.y, &, W), (7)
y(0, &, 1) = A(e, W), y (0, & W)= B(g, 1, (8)

~ Wi W(1- i, y(l- 8+ €u(t))u=
&/G(1- &t, y+ €u,y + u> &, H) -
G(l- &t y,y, & W], (9)

F0, 8, 1) = Cle, W)= 4/ (1, &, 1), }

(10)
u(+ oo €, H)= 0, ¥+ oo €, H)= 0,
w= du/dt, .-
(6a) (7) (8) €l , €l s
Y(x, yO)yo— G(x, yo,yo,o W, (11)
¥ix.yoyi= G (x Y0700, Wyi+ Go(x,y0. 0.0 Wyi+ pi, (12)i
yil0 W = AW,y (0 W)= Bi(H)  (i=01 N, (13)i
Pi X, Y0¥ 1L s Yi-l 1~ 3 ;

10

A B) = ’5&A(81’ W) le-or
., (6ab) (9 (109,

- Wuo+ W(Lyo(l, W))uo= 0, (14)o
Wi W(Lyo(L, W))uwi= G (*)umi+ Gy(*)ui-2+ qi-y, (14)
w0, B) = Ci(W)— yi(1- W), 05,

u(+ oo, 1) = 0, up(+ oo B) =0 (i=0,1, -, N+ 1),
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(*) = (Lyo(l, ll),y/o(l, B),0, B);qgi-1 wo, ur, -5 Ui
10

G(W = 73 Clen Wl
i(0<i<N), (1)~ (13); u

yi(x, B) = gi(x, B+ Hi(s, ), (16)
s= x/Hoi(s, B)

Filw W= M)l W)= Dbuii(s), (17a,b)

yij(x) wvij(s)

G(x, 7w, $00,0,0) = 0, $00(0) = A, (18)

G/ (* )50+ G(* *)5y = po, 50(0) = Au, (19).

Gy (* )i+ Gy(* *)5i= pi, §7i(0) = Aj, (20)i
PO X, Fo(x), -5 F0j-1(x) ; pii x,ym(x),’--.,yo_,'(x),ym(x), cy Pi1,0(x ),

oy Fim L (%), Fio(x), -y Fij-1(x) S(*0) = (%, 50w, Fw,0,0)°

£(0. 700(0) Jvool s ) = Gy (0. $0o(0), (), 0. 0) vu( s ) = O, (21)o

f(O,?OO(O))b}'({) - Gy (0, 700(0), $00(0) , O, 0)ux(s) = Qj. (21),

v3(0) = Bij— 9§(0)  wi(+ ©) = 0, v3(+ o) = 0, (22);

(i= 01, .N;j= 01, -, N— i),

Qi S,000 -5 VG, -3 Vie1,0, *+3 Vic 1, j, Vi0, *=3 Vi, j |

1o, .
Bi= ip 5 gBi( W) =0
i(0Si SN+ 1), (14)o~ (15); u
t= HL U(T W= u(HL ), (14)o~ (15 U
— Uo(T)+ f(1,yo(1, W) ) To(t) = 0, (23)0

~ Ui(D+ f(L yo( L, l1),)'UL'(T)= Gy () BT+ Gy(*)Uis( D+ Qia (23):
G0, ) = B G(H) - yi(1, B)],

. (24)
U(+ oo B) = 0, B(+ o, )= 0 (i= 01, - N+ 1)°
U(T B = Uo( D+ MW(TD+ WUs(T+ e (25)
(25); (23)0 ~ (24);, B , o :
Ui( D= f(Lgoo(1) ) Us(T)= 0 (j= 01 . N+ 1), (26)0
Ul—j(T)—f(l,ono(l/))Ul;(T) = G/ (~)B2i(T) = Gy~ ) U-3;( T+ Qi-aj, (26)i
Gi(0) = GCij-1— Fij-1(1) Uji(+ ) =0, Bi(+ o) = 0, (27)i
(i= 01 N+ L;j= 01 «wNe i+ L (~)= (Lol 1), f(1),0,0))°
; Fi(x) vi(s)
Ui(D), . (1, (18) Foolx), (19)i~ (20);

(1) (1) 7i(x) € C0, 1] (1)
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(21)o A= G/ (0, $00(0), 50(0), 0, 0)/f( L §00(0)) =— So< 0. (21)g~
(2)o voo(s), | wm(s) | SMoe %, Mo> 0 Qi ,
Mi> 0, 61> 0, I Qjl SMie 1,
vi(s), lwj(s)| SMie %, Mi> 0,8 > 0 ,(26)0
A= f(Lgoo(l)) & mi< 0, (26) . ,

Ui(T), 1 U(T1 <ke T k> 0,0>0i= 01, N+ 1Lj= 0,1, -,
N- i+ 1°

Y(x, €, H) = ZZ[y”,(x)+ Hn,,[ ]+ 81Uu,[18u]]é111

=0 j=
Filx) cvi(s) Ui(T) . y Yn(x, &, )
, Ro> I An+ 1=, j I+ 1 Bysi—jj 141 Cye o jj 1, g> 0 > 0 s

” , N+ 1 ) oD
el W W(a W)= Glx, Y, T, & ) | <Ro[2é}*fu]'
=0

N+ 1
a(x, €&, B) = Ya(x, &, H) - [ZO', thi p!],

Ne 1

Bx, &, 1) = Yn(x, &, B+ [Zolé‘”" pl]
afx, €, B) K< B(x, &, 1), d(x, &, B = B(x, & b, &> QHU> 0
e WBOr Y(x,B)B -~ G(x,B B, &, 1=

e (B- W)O+ W(x, W)(B- W)+ al’Ww+

W(x, V) Yo— G(x, BB, &, W)+ G(x, B Yy, &, H)—

Glx, B Yy, €, W+ G(x, Yo, Vv, 8, W)= G(x, W, Yo, &, 1Y) =

g W (B- W)+ W(x, w)(B- W) -

L@'(x,ﬁ, Yo+ 0(B - Ya), & Wdo(B - Y-

LG(?C, Yy + G(B— Yv), Y;\, g, Ll)dB(B— Yv) +

[aY4 Wix, VW) Vo= G(x, W, Wy, &1, )] <
— e W(B- W)O- Mmi(B- W) - maB- W) -
N+ 1
ma(B— Yy) + R{Zé*”ﬂ] = 0,
j=0
el a®+ W(x, ))ad - G(x, a d, & 1) 20
s g> 0 U> 0 ,
a0, &, ) <A(a, b) <BO, &, b,
a0 &, ) <B(a, 1) <B(0 & b,
ad(l, e, ) <Cc(a W) <B(1, g 1)
HoF " g> 0, B> 0 (3) (4) y(x, &, W)
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alx, &, B) <y(x, &, W) <B(x, &, W)

| y(x, &, W) — Ya(x, 8, 1)1 < [Zév” fu] (28)
1 (1)~ (1 , e> 0, B> 0, (3) (4)
y(x, €, B, (28)°

2 ¥/e”0(e” 0)
W= e, e=Jga= [a, (1) (2)
SyOr &8y (x,v)y = G(x,y. v, &, &), ()
y(0)= A(€,8), v (0)= B(€, &), y(1)= C(&, &), (30)
G(x, v,y .6 8) = g(x, 7.7, & &&),A(8, &) = a(&, &8&), B(&, &) = b( &,
£8),C(& &)= ¢(8, 68)°
(29) (30) & .

y(x, €, &) = yo(x, &)+ &yi(x, &) + Eyalx, &)+ -.* (31)
(31) (29)~ (30), & . &
, yi(%, &) ;
5= G(x. yo yo & 0), (32)
Sy of (v,y)yi1= Gy (*)yi+ G(*)yi+ pi (i= 1.2 -wN), (33)
yi(0. &) = A(ez), yi(0) = Bi(€).yi(1) = Ci(&)  (i= 01 . N), (34);
Pi X, Y0, -y Yi- & N
e = L EA(e e o0
o0&
Bi(&). Ci( &) ()= (x.y0.50. €0)°
i(0<i<N),(32) ~ (34); & ,
yi(x, &)
vi(x, &) = Fi(x, &)+ Sui(t, &)+ &ui(s, &)+ - (35)
t=x/8 s=(1- x)/ & u(t, &) vi(s, &) x=0 =x=1
N+2 N+2

Filx, &) ~ D &pi(x), wlt, &)~ D Buy(1),
j=0 j=0

Ve (35);
vi(s, &) ~ ]_Z(;QZUU(S)'
L35 (35 (32~ (3 w(t, &) u(s, &)
5 t_)+ 00,3_)+ o | uy t, v; S N &> 0
ui(1/&, &), vi(1/ &, &) , Fi(x), wi(t)  vi(s)
G, ool ), Foo(x),0,0) = 0, (36)0
G (++)gui(x)+ G(**)5u(x) = 792+ pu. } o
Gy (**)9i(x)+ Gy(**)9i(x) = 3 2(x)+ f(x. Y00 (x))Fe j-1(x) + pi.
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7i(0) = Ay (i= 01, ..wN,j=01, ...N- i), (37);
PG> Pij %, Foo(x), 5 Faj-1(x) %, Foo(x )y o Foi( %), <5 Fimro(x), -
Fie1j(x ), Fio(x), -5 Fij-1(x)
Ay= TN lecn (++) = (v 5w(x), Tl 0),0.0)+
W) = Gy ()unlt), (38)0
u(1) = Gy (-)us(t)+ g | (38):
wi(0) = Bj— 7i(0),  wj(+ %) = 0, wi(+ %) =0,
(i=01 .-, N;;=201 -, N- 1), (39);
g Bi  piAi * ()= (0.700(0), fw(0) + Buw(0),0,0)*
() = G/ (~ Jvools), (40)
W)= Gy (~ Jus(s)+ ris 03(0) = Cy= 5y(1), }
: . . . (40).
vi(+ ) = O,v5(+ ) =0 (i= 01, ..,N;j=0,1, ...N- i),
riogi (=)= (Lgo(1),fw(1)+ Gw(0),0,0)r
: (1)~ (11 (36)0
~ (37)i  fi(x) €C0 1) (38)0 A== JGi( ). L (38)0~
(39)o uoo(t)* qi
(38)i (39) wi(t)® , (40)0 ~ (40)
vij(s)* 1 , .
2 (I)y~(cm &> 0 &> 0, (29) (30
y(x, & &)
L y(x, & 8) - Yn(x, &, &) | <M[ Z(:,égﬂ_jég ,
YW(x, & &) = Z):_Zol[yij(xﬁ 82u;[§2]+ ezv,s[l_?x]] &' ¢,
Fi(x) s ui(t) vi(s) ,M> 0 y
3 e= ¥
e= ¥ . (1 (2
By®r W(a.y)y = G(x.y.y . W), (41)
y(0)= A(W), ¥ (0)= B(W, y(1)= C(W), (2)

Cla v,y W) = gla, .y WL R A(W) = o W, 1), B(W) = b(H, 1), C(Y =
c(llz, Le
(41) (42) :
3 (L)~ (1D s b> 0 , (41) (42)
y(x, )
| y(x, B)— Ya(x, B) | SU™
M 38

Wi W= D yilx) + Wu(x/ W)+ Wi((1= x)/ W] I,
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yi(x) ,ui(x/H)  w((1- x)/H) x=0 =x=1 .
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Singular Perturbation of Boundary Value Problem for
Quasilinear Third Order Ordinary Differential
Equations Involving Two Small Parameters

LIN Surong', TIAN Gen bao’, LIN Zong chi’
(1. Mathem atical Section , Fujian Broadcasting TV University, Fuzhou 350003, P R China;
2 Department of Mathematics, Shanghai Railroad University, Shanghai 200333, PR China ;
3. Department of Mathematics, Fujian Normal University, Fuzhou 350007, P R China)

Abstract: The singularly perturbed boundary value problem for quasilinear third order ordinary differ-
ential equation involving two small parameters has been considered. For the three cses €/ 1 - (@
- 0), Wy/e - o( e” 0) and €= U2 | the formal asymptotic solutions are constructed by the method of
two steps expansions and the existences of solution are proved by using the differentia inequality
method. In addition, the uniformly valid estimations of the remainder term are given as well.

Key words: two parameters;, singular perturbation, boundary value problem; asymptotic expansion



