MFREEMAE, B BB M (198545 A) SR BRI ERES R

Applied Mathematics and Mechanics H R B KR+ HKR

TR EH) — B ES X
*x B K
(FERA, 1984425 LFICE)

w =
AICE T AR RE) FRA — R — B SR 2 R

—, 5l E]
% BB AL E R
{L.us—-eu”(x)+p(x)u’(x)=f(x) (0<x<1)
u(0)=A, u(1)=8,
Hpo<a<lp(x)<B, a, BHE, >0R/NEH, Ye=0W HE(1.1)BLN
- Lo=p(x)v/(x)=f(x) (1.2)
8 R B E R R
v(0)=4
BRI BEr=1RE—NER &K, Bl D0 FuEx=1E= LB R R,
LR ENN — N SRS 3 T HE 5 B
u~=(1+9)("i+1—“5)+(1"0)("‘—'U‘-1)
* 2h
HPoREZS L.
EZROWMRT 5%
T —1<e< -1 a<i<N-1) (1.4)

WA — B B S 22 45 B =t
Laty= —eD,D_us + ps f(ng—e)—D+u.-+ps il—zi‘in_u.:ﬁ (1<i<N—1)

AXHENRAHESBABELRENR, YSK0BEES
3376;: —cth(%%)<0<%—l (1<<i<N—1) (1.6)

RHRZH RN F—0e>0—HH K.
389

(1.1)

(1.3)

(1.5)



390 E -

f9=—1uJ5§ ﬁ%m%[zwmv
amp_ 26 & 3
#0=-25 — cn( L8 )m 4 T R,

= 4\"5‘1 i
% B FIH A
{Lu=g(x,s)
u(0)=A4, u(1)=Rh8
HrhgW e

9@ (x,e) | <<k{1+e™* lexpl —ae™ (1—x) ]}
MR T O/, (2.2)RBWERL, WHRgH (k,7)2iE %K.
SIER1 HgR(k,1)IEEE, M(2. 1)K Bup R
[a@ (%) [ <c{l+e’expl —ae ' (1—x)1}  (0<T<T+1)
He>0R 5o XnE 5.
iE RI2]
S1H2 Hupg(1.1), W
u(x)=rexp[ —p(1)e (1 —x)]+2(x)
Her|<e, H
2@ (%) | <e.{1+e7**'exp[ —ac™'(1—x)1}
>0, ¢,>02 5L AEME .
iE 2l ,
13 HIEZBEOWRTIEG

0<£h——1 (1<i<N —1)

)“Jf%(ﬁaﬁfﬁm~/‘7f_f=’fﬁH’JM%EF$, BEERS.
i A[1l.
RO R &M(2.6), RAERIE
SIE4 FH u<v,, uv<oy, Lpw<CLavs, (1<K —1)

j <lvy  (IGKV—1)
BI5 % zi=(1+x) (O<I<N)
il Liziza
i Ml1].

BIH6  fE7E— AN DURIBT p(x) 003 B M > 08 18

IRsI<MI " lelu® ()| + | (s) [}ds

H R = Lau(x;) — Lu(x;), Mmﬁ”fﬁﬂiﬁ?eaﬁﬁ&
E R[1].
S[1B7 FHIEZSROHMR T H&E

(2.1)

(2.2)

(2.3)

(2.4)

(2.5)

(2.6)

(2.7)



5 RN — Bl R A ] 91
h .
9>’}27-€h’ — cth(f%) (1<i<N—1) (2.8)
WHEE—NSe, hEEREBRM>0EEH
LS~ N> M g (2.9)

x(4,¢)
ah
Hp S= exp( )
iE LiSi= —eD,D_S'+ p;D,S* +€‘€(D+—D_ )S¥

=—eh 2SS =)+ DL SISt + B psi(s -1y

— P cimipo_1ye S+1 2
= Dsis—1) {0+S ! M}

> g s $Eh-en( 1)

ah
| 2 )

exp(~—— -1

exp(*f-)-l- exp (— an

exp ) T2

o M “("“ Sh(*z's)h(‘%f)}

_— _l)i; Si_l(S_ )

(g5

sh((P‘ Zfé?)ﬁ)

SEATEN

Hh<le, HHo<o<Lelte,x<shale,x’

o Di i-1 _13\2 .
_th (S—1)

A
sh((p*—‘l)f’,) ¢ (pi—a)h
2e > ; 2¢ P >CZ
s (58) T (5 )5)
B R e i =

i
. LSYSM i

=g 5 1(5-1)={ r ah ) cth (%ﬁ)}



pi
i
&

Fhze, HHe<aloolt
cexp(x) <shx<e,exp(x)

(pi—adh P'—a)h
W) ) (et

() 5) 7 °iexp(‘“”"”)

RN EXMBERTHFEE > ER S—12eS

sh((_fﬁ;@f‘)
. 2[7 ~1 — 2.4**“*“28—.,F7 Mf
L LS Psei(s— sh(fziﬁg)-sh(f;;i)/hs
B —40e>0, RATH
LS~ - 1)>_:)?A{h 5 ~(N=)
313Es
) v Sy (RHM>05eE%) (2.10)
EH HEH o(x)=expl—p(1)e ' (1—x)]
m B AT |
Lu(x)=—e'pf1)[ p(1) — p(x) Ju(x)
55— ‘
Lyw()=—eD,D_o(x) + p(x)Dyol 1) + 24 O D_v(x)
ooy (P00) g £
gt oo (P5) ().
p@GU(x){exp p(1)h) ~2 +exp(~ p(i)h)}
e o (PR )2
y
Lo(x0) — Lav( )
- 5PN ()0
—e ' p()[p(1) — p(x:) Jo(x:)
HH

B-osan()



HRFDAMO-BURE SRR ) 393

BA1E

[ Lo(x) — Lav(x) | <} 4|
Hrp

4 =20y EE e p (1) (1) = px) o)
i

shas=x-+7; |7]<2|%lexp(|%])/(1+x?)
k=

F p(l) +T1; i71[< (hzch 7.) p<~2(21€)h)

h

Fy=— - (p(1) = p(x)) +7,
FIRAER

[ p(1) —p(x) | <e(1—x)
m#H

ch3(1—x;) h
\Tz|<‘£—(717:éz) SeXp (0(1"961) e)
1.4 ch® pih
. Fa—'2*P1‘6T+Ta; [73l<6(h7‘+67‘) €XP\ "5 )

FIAARER

shxzzcx(1+x) texp(x) (x>0)
W&ERNA

B <ok (e+B)exp( — f;‘—f-)
B[ 2 IR 58 iF

lv(xv)_vﬂ<—(h£_‘_hgr

= ok E GO

EE E2BOMRT &G

2¢e pjh .
| = th( )<0< STl U<isi-1) (3.1)
WAHAE—T5h, eTLROEBRM>0ER [u(x:) —ul | <<Mh (3.2)

R B2, ®AIFHS B
u(x)y=ruv(x)+2(x)
_/#\
re=Ly(2(x:)—24Y=Lyz(x;) —Lz(x%;)
FAGIE 6 57



394 . 2 B X

r|<Mj {e]2® (1) + |2 (1) | dt <M{h+a-1j "

Xi-1

exp[ —ae ' (1—1) ]dt}

Xig
<Mh + Msh( a )exp[~ae"(1fxc)] =Mh + Msh( ah )s-c-
FABIES, 7RSI EARNE
| 7| <MALa(1+ ) +Mmax(h, e)sh(- i)L S-w=b

| 2(0)—2} | <Mh+Mmax(h, e)sh(ah)S ¥-0 <Mh+Mmax(h, e)sh(* )s-av-ar-b»

=Mh+Mmax(h, e)sh (f(?'[e-’i ) exp (-———r~) <KMbi+Mmax(h, e)(l—exp(—— ,Zarh_))

Fh<e, FIAFER
1—exp( —#)<ct (t>0)
®NE

| 2(x0) —24 | <Mh+Me- CL"’ <Mh

fg h>39 )

lz(x‘)—z’;|<Mh+Mh( -—-exp( 2ah ))<Mh

FIAEIR 8 RATH _
|u(2e) —ut | <M

3 % x W
(1] RRESE, #I|BRMWINLESFE, RRABFEMIE, 6, 5(1984), 633—638.

[2] Kellogg, R. Bruce and Alice Tsan, Analysis of some difference approximations for a
singular preturbation problem without turning points, Math, Comp., 32, 144(1978),
1025—1039.

{31 Varga, R. S., Matrix Iteratiw Analysis, (1362).

[4] Hemker, P. W,, A numerical study of stiff two-point boundary probleme (1977).

Uniformly Convergent Difference Schemes for Singular-

Perturbation Problem

Wu Chi-kuang
(Nanjing University, Nanjing)
Abstract

In this paper, a class of uniformly convergence difference schemes for singular per-
turbation problem are given,



