N RBER%, H0BE1 (1989411 ) NRARENNEREL
Apphed Mathematms and Mecha.mcs p::y

S B S R RS S R M R

(FgRi-k%e, 19884E12 A8 Hik &l

1

AT TR A S W M TR R B R L — AN R — B R
ERIRRE, R A ERE KL R . R B A RS AR 2~ MERERNER,

A i

i

—, 5l

FREDHNENREREEE ZTE0ET, EXTFIERENTEMRDIRL, P %
Bt PR RS, BKETEHXEWED, HPEHFL E 2 T ® % 8 F Engquist-
Osher R —RAFZHHER, NiljimaL® 78 X 5 BHETRIFHREER, BE
IEHE X T —r—Fes, Lorenz! 2 HBIL M RFWH H BB O — LI LA, HFRA
BUERBINFRIFRNMBRIE (RER) RRFBECE, X [5] B0 TRHRETE, 8
RO EMEHR N FRMGT, REXIRE—BETEIR, BREIFEHBLHIT. A
SR PR S AR IR, 2 T B — AT B R, R (7] BB R
FF PR BAE SRR R, ERARE X THI RS MET. Mt RBG e R, KE
SRR SERE, HeRADN, RXBaBEESE,

= SRR R

ﬁﬂ]?’?fﬁﬁﬁj — R #u& 1% Mo T R A R A A FE

2
3xz +- dx )y —glx,wy=0 (0<x<1) . (2.1a)

A | u(0)=4A, u(1)=RB (2.1b)

21 f(w)ECHR), g(x,w)EC([0,11x R) B df(w)/duz=a>0, 8g(x,u)/du>0, pi1[4],

‘O ) FEE—E, ml5], THHTIIE ‘ '
SI¥2.1 XMREEC. DRRuORESRE, FitR

d‘ <Le(ltefexp(—ox/e))

BRI, HHo>0 (z-O 1,2),
WIS (W), g(x, u)B@ﬂ’ﬁr%Tf-E&lch, Xﬁﬁﬁﬁ&ﬂﬁtﬁﬁ@&%ﬁﬁ&. N ]

965




956 ;[r;]x 3 ?J“ -j,g ipjz

d‘f 'g(x,u)
3|72, 2 l l<0. ll'a'bggg,;u, l<c (0<jigi, i=0,1)
MR 2. 1) FHARS, F[FH
9’!‘ +f(u)=j g(t,u(t))dt+ K . (2.2)

RPK AR HE, 4
G =| gt ue) dt,

M () £ (2. 1) H R — M AR Eﬁfﬁé‘ﬂmﬁ BT AU =B, X5
K=e 9% 1) +£(B) -G,

AT B2 D — A& A
e G +Fw=G@)+K ‘ (2.38)

u(0)=4 (2.3b)
K, G(#)ft’)(?lﬂl: REF RS, (8 (2.3) FFEME—RE, M. I)E’Jﬁzﬁiﬁﬁﬁ’:@ 3), ¥
QC.5QDFME, TEERMNRERQ DH—1ELIFHE,

<»G<x)=jog<t,w(t)>dt, E=f(B)~G(1), Efw(x)£(2.1)88LHE

—a%;f(w)—g(x,w)=0, w(l)=8 2.4)
B, W8], H
|u(x) ~w(x) | =0(e) +O0(Dexp(—ax/e)  (a>0,x€[0,1]) (2.5)
FE, J}a#ﬁalgz 2f(2.5), W
G =G| =| [ Tgttut) ~ gt ] di

<j 29,6 | ls) —w) di<ee  (w€L0,10) (2.6)
RIBEIE2,.171(2.6), FH
\K-K| =|s~j—;‘—a~(1> +EM -8 | <ee @.7)
M (2.3) 893ERIRER
eIt f)=B() +K 2.80)
y(0)=4 (2.8b)
#E%E(z 8), 2.1 R&EMdf/duz=a>0, FHEH(2 8) FEE—My(x), E. \
{ux) —y(x) | <ee (x€[0,1]) 2.9

. BT RS R R S T

Kﬁﬁﬂ]ﬁiﬁlﬂﬁ(zﬁ)ﬁ@ﬁﬁﬁfi. HWEMTHOERTE.
Ly.+1=8ig—t‘"+Mya“=5(x) +K—f(yn) +Myu 3.1n
Yn(0)=4 (n=0,1,+)



| CREREHESE NS BRORERE 957

S —— [

HHM> sup {-f Ll wemrre

e%’f}+ fW)2G() +K, y:(0)>4 (3.2

KXFG.D, G 2OBWEMNERFI{y.}, RIBETHENER,
3.1 (3.1, (3.2) MEMKRFEN {ya} (=0, 1, =), HiIHH R KHEH
BQ. OmRy(x), BEMET .
_ ly(x) —ya (%) |<e(1~a/M)™! ' (3.3
i EARFENREHERF Ty BEBRICWa=Ya—Yar, HNEW.<O (n=1,
), YUm=O0R, B3.DMG.DHE ' '

dw,  * d |
Lw=e G +Muw,=8(x) + K~ flyn— ¢ S2<0 (3.4

W (0)=y1(0) — Y (0) = A~ y,(0)<0
Tt R 91 A FL R IRE, M
w(%)<0 (x€[0,1])
B’ En— 1 wa KON —1)x€[0, 1], RITKBw.HEE. BA
Lwp=Mwa_;— [ f(Yn-1) ~ F(Yn-2)]

=1 ——‘l‘lf © |was, wa(0)=0 | ; 3.5

HM e BB Lw,. <0, MFiw.<0 (x€[0,11), BIEHE T {ya} (n=0,1,- )Mﬁﬁﬁ
L B—FE, MNG.OREE (EREEE)
fw,[<e (3.6)
- TRE 3.5 HF
e [ <A =a/M) [way << (A —a/ M) uw, |

MR (3.6) BI7E |

[wy |<KLe(l—a/M)"? 3.7
X(2.8) 53, DHEETE

v&_x_(y Ynst) +- df D (y— Yni)

= (M =38 wan— w0,
(¥=Yn.+1) (0)=0
HIRERENH
Y= Yne1|<<C Y1 — Yn | =c|wn ]
ﬁxﬂ:, B (3. 7) Ay ()W K Fy(*) BAEFR (.3 Rz, liEHH—& ,
RERNEEERXRT ya(0) (1=0,1,2,-) BE—ZRSHIHE, EiHE v (0 HRIK,

LM>max {ma.x |Gx)+K—fC0)], alAl}, MBER
x€[0.1] .
w0 =M/a (3.8)

FEE e Pt fu)=f O+ IOy +H



958 e # ¥, K% B %

= IG(x) +R’ FCO | +7(0)28 (%) + KRy, (0) =>4,
Bl (3. 8) BVE Wiy (%) R (3.2),
NE—KRFG.D, RABKBUGESER
eo(P) D, yi iy +MyiiV=G (%) +K —f(yi) +My® (i=i,---,N—1)}

ysii=4, o(p)=pMexp(—pM)/[1—exp(—pM)] (p=h/e)
HP A=1/NEREI K, x=ik (i=0,1, N—D)RMWEKE, D, yl= iV =yl /h
(n=0,1,-),

R (3.9 HtE, LirE—145IE,

SIZE3.1 B{y:(®)}(n=0,1,--)HHH (3.1), (3.8) WENWKERFF, WTEHHEHFR
oA .

(Lyﬂ_(f) I<c(1 +etexp(— ax/e)) (a>0),

ﬁ.qlc'-ﬁn,e,xﬂﬁaé(::(),l,z).

E RITRABFEENDE, Yn=00, £4iLBR; n=18, HIIAE LR, En=>~
B 4iekar, IERE n=~+1E], XN BEABRERG. 1)567(5?#%@&1?(@ G (%) +
K~ fysx) + My ()R

L l <e(l+etexp(— ax/e))  (a>0)

c5hk,x,e L%, i!i!z;éu?[smﬂElﬂz.m@ﬁﬂﬁﬁ&@mmﬁi. L,
BRAERIE R (3.9) Bk gk tE, BIGE
lYnsr(x) —yiil 1<eh (1=0,1,-,N~1) (3.10)
X —4) 0220 Bars ¢ 5n,h, i Tk,
TRRRAIANE:, n=00, BTy (D=M/ahEd, REEHOIPEIHLE6 HA
(3.10) FRar, En=kI BRI, AEXKBr=R+10EHE. FEEHYAE

3.9

eo (YD, 2{i) +Mz{itP=C (%) +K — f(ys (%) +Myw (%) (3.9
z2{li=4
FIAGIE3. 1, RFEGIIFE [ BHE 6 W IR E ,
lyb+l(x{)—zl§-ii; |<0h (i=0119"',N_1) (3.11)

Hie5n,helLR, X(3.95(3.9)'HRE
eo(P) Dy (yi ) =280 + Myl —2(4)

—(M——m - (5;))(1; D —ye (%))

(0) (0)
Yi+:1 —25+1=0

HWERLTFys (%) By 20, FRRERE RIAHE RS
i =2 1< o — a0 1< @A
GE(3.11), (3.12) T3, 10) KL, -
HRI\GB.10), Q. HFFEES3.1, &RNB
© TBIE3.2 XTFH(3.8), B.IOWBEMMyY (z—o 1, ,N—=1), SEEM2.1HR®

(X222, BT HEBET : : ) _—
|u(x) —y .‘"l<c(e+h+(1—-aM“)”) (i=0,1,-'-,N—1) (3.13)



HBARTRAURD T RORERE 59

Eickn,h,e, ik,

MREFRGADTLUEER, Ye RN, LEAHENHETEIBRSERE. RN
WA TR, URE AR BN R, X HE Q.D SHBN—1EiE, IRRF
EEN, RIMEZNEECM, ERKRGHMHIOG /e (>0, r>0), FlInEBRHRER
BRI EARECM, 2 e<h VR, BROTEA LERHEWERE, 8 SOV, RIAE
RERCM, WTFAHERE e &3 B B — R RUES, A ANEDUERTE R 2 i

lu(xs) —u | <ch®’ ™ (1=0,1,---,N) (3.14)

EFF cE h’e’ir"iﬂ?&’ ﬂ%ﬁ‘fkﬁtﬂﬁﬁﬁ?ﬁﬁa\jﬁ.

[11

(2]

[3]

[4]

[5]
[6]

L7l

$ £ x W

Osher, S,, Nonliear singular perturbation problems and one-sided difference
schemes, STAM J, Numer K Anal,, 18, ! (1981), 29—144,

Niijima, K , On a difference scheme of exponential type for a nonlinear singular
perturbation problem, Numer, Math,, 46 (1985), 521—639,

Nijjima, K,, An error analysis for a difference scheme of exponential type ap-
plied to a nonlinear singular perturbation problem without turnimg points, J,
Comp, Appl, Math,, 15 (1986), 93—101, )

Lorenz, J,, Combinations of initial and boundary value method for a class of
singular perturbation problem, Numerical Anelysis of Singular Perturbation Prob-
lem, eds, Hemker/Miller, (1979), 296—315,

WP, ELMHIFRRDERS TRNEER (FEF).

Kadalbajoo, M, K, and Y, N, Reddy, Initial-value technique for a class of non-
linear singular perturbation problems, J, Optim, Theory and Appls,, 53,3 (1987),
395—406,

Sattinger, D, H,, Monotone methods in nonlinear elliptic and parabolic boundary

. value problems, Indiena Univ, Math, J,, 21, 11 (1972), 979—100,

[el

[el

Howes, F, A,, Singular perturbations and differential inequalities, Memoirs of
the AMS, 6 (1976), 1—T6,

Doolan, E, P, J. J, H, Miller, and W, H, A, Schilders, Uniform Numerical
Methods for Problems with Initial and Boundary Layers, Boole Press, Dublin
(1980),

Numerical Solution of Quasilinear Singularly Perturbed
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Abstract

In this paper we consider a quasilinear second order ordinary differential equa-

tion with a small parameter e, Firstly an approximate problem is constructed, Then

an iterative procedure is developed, Finally we give an algorithm whose accuracy
is good for arbitrary &>0,



