EAETY R L@E K= KEER Vol. 7, No. 3

19984E9 A JOURNAL OF SHANGHALI FISHERIES UNIVERSITY Sep.> 1998

—XZHENS A IEFRLERENBETE
AT FRH

(LMKPERE A G BRI 2B, 200090) (b S ERE, 200090)

M AN TERMN ZHMI TRy O+PH)Y 0D+Q(x)y(x)=R(x), 0<x
<1,y'(0)=A,y(1)=B, % A,B ¥, FH P, Q)T x=00F#HH% . XA RZHE x=0
RFHEE, TR — RS R HR, B0 X R (0, 11004 B (0,81#01(8,1], (3 HEH KD
(0,8]XRIFREPERM R, ATTHRE yOHE £, 1IX A EABRHAERAEIRERBH
ENRXFAUTHEBERX TRy MHHES R BERUEEMN FHEERHIT T HE.BAT
HRBEE |y, —yx) <1074,

XA  HFRAREKE BWEATHRANE, ERF®K, ERREE

PE%S%E 0175

ARUERBEHFRBDRBE —-HFETFRENZ,BRENE, BFHEARLENRT
B IEIRSIBEESHAMTEIN N ML 72,

y'(x)+Px)y (x)+Q(x)y(x)=R(x), 0<x<1 ¢))
WREFHEN y (0)=A,y()=B, A,BHHEH, (2)
8 P, QUoOE x—OAE A (BN P (o) =2, Q0 = &) A A FMEy A2 48

AEZEERAAR T ENEL EET B R ,% Chawla Ml Shivkumar[1987 ]3¢ [RI&E (1) ,(2) i#
THREFEATHFERE—BEAXNIBABEHRET BN EREL B M, Jamet [1980],
Russell 1 Shampine[ 1975 — 48 A /5 ZYERI I iE Xt — B 3 5 i 708 7] B 1 2018 07 ¥ 24T
T #i4+,Kenneth Eriksson 1 Nie[1987 1%t — Bt B — At 89 % M 5> A B HEAT T A R T H Ry BF
R,ERFLEEETE A SCGES N AREAEHRA TE, 7 He K EH R FERE, 82
R AT At .

1 A RUE RS AL 9 IE R R

¥ y")+P&)Y (x)+Q(x)y(x)=R(x), 0<x<1
y'(0)=A,y(1)=B
B x=0,P ORI (BF L), I B EBM BB H<x<12 HFFS,0<x<3,d
<x<1,H# 5 HEIETF oM — M, 5 Keller[1980 MBI TT £ , YEIN T 20477 -

1 % x € (0,8 B, A XERBHRFALR, 4 y(x0) = x° i‘,x 3)

1998—05— 12 |



34 PRI RS — XK B w0 TR RN E R K HE T 207

coZ0, o HREY r HAER, FTRLEN AN (DR E EREXB B,y GO L
ERMTEX

y(x)=a8,(x) +a,s,(x) +s;(x) €]
Hot 51 (x)ys2(x)» (D FTXE LA FPR TR B R TC AR 5 GO R (1D B 45
@ THEHEEXTEMMEEL, 1]+ FRIEN R EH R,

EBIE x=5 BT HU R R AR T2

Sl(8)Q1+Sz(8)az=y(8)—83(8) (5)
s1(®a; +s5()a, =y’ (8) —s45(d) (6)
M)A LLBE)
_ [y (3 —5,(8)1s5(3) — [y’ (8) —s(8) Js,(d) P
= NOFOEIORO)
[y (8) —s'(8)Js, (8) — [y (8) —s3(8) Js"(®) 8
%= 5 (D)s4(8) —s,(3)s,(d)
MR (2)F1 (1)
@,51(0) +a,850) =y’ (0) —s'(0) ©))
B, ORADH
£(8)s(d) —1f' (3)s, () £ (®)s; (D@D,
He, f(x)=y(x)—s; (x),g(x)=s;(x)s5(x) —s,(x)s)(x)

¥AOBR
(s'2(8)s1(0) —s'1(8)85(0) ) (3) + (5, (8)s%(0) —s1(0)s,(8) )f (&) =g(8) (A—s'(0))
(s5(8)s7(0) —s1(8)s5(0))y (8) + (s, (8)s%(0) —s1(0)s,(3) )y’ (8) =g(8) (A—5%0))
+ (s%(3)s1(0) —s71(8)55(0) )s3(8) + (5, (8)s%(0) —s1(0)s,(8) )s5(3)
it a=s%(8)s1(0) —s1(8)s%0)

B=s,(8)s%(0) —s"(0)s,(d)

Y=g (&) [A—54(0) ]+as; (8) +Bs5(8) an
W ey +py (=7 a2
. N y'+Px)y +Qx)y=R(x)

[ 6’1 L
XHELD 1L Wﬁ{ay(a)wy ®)=A, y(1)=B

2 BHAEBRANE

EHX POOZELS, 1] EEL, FUFER B P>0, Y 0<x<<18 [P(x) ISP #[8,1]1R14
Bn B0, 0=x<x, <+ <xa=1yxi—x,—;=h
h AT ORBAFLES M SN —U ST LB TRY

Yier—2¥i+¥i-
h?

He, P=P(x), Q=Qx),R,=R(x,)
“ELSFRFITUTR M TERX
—Aiyit1 +Byi—Ciyi- =D s

14p, y‘“z_hy‘“‘+Q.yi=R~. (i=0,1,++,n—1) (13)



208 LEKPEXKEE#R

%

ﬁﬂP A.=—(1+%Pl), Bi=thi_2y Ci=_ (1_%P‘)y Di=Rihz
¥ (14,5 EMT A
/'l'\ Viri=yi
Y:+1=%Yi—%}'n—1_‘%:Miyi-Nx)’n—l_oi
R M—A,N A,O——
WA RERE,1] LML R R EEBHA
ay°+B yl 2hy 1=7
y.=B
A5 Keller[1980 4 H & F RN TR R EA MR-
V|=ini+Ti’ i=0,1,2y°*yn—1
ﬁr‘l’ wi=w(x), Ti=T(x)
ZENA06).(D

yi=Viri=winyir1 +Tisa
=wir1 Miyi—NiVi—0) 4T+,
=wur1 (Miyi—Ni(wiyi+T,) —00) +Tiny
= (Wi iMiyi—wir ) Niwiy) + (Tir 1 — Wi O; — w, i NV TH)
= (WiriMi—wir)Niw)yi + (Ti; — Wi 10i — wis ] Ni T)

HBEFRFMB W=y
Tit1=wi10i+wi NiTi
(22),2)HRB B w M T BEXE, N TBE wi, T, ME w,, T RXE.

ﬁTfé@J Wo ’To’&(lg)ﬁvﬂﬁl

h h
%7"*')7 x_%“)’o

- AoY1 +Byyo—Coy-1=D,
¥ CORANECSHTR
2h 2h _
A, (—B—'Y"'Y—l_FGYO)"*‘BoYo"_CoY—l—Do’

( B 7+Vo B GYo)+BoYo CoVo=D,

—AOBY+A°Bay°+B°yo D, B<,+A.,Zé1 Do+Ao%V

Vo= A,+C, = TA,+C, ¥ A, +GC,
Byt A, 2 D.,+A.,2—;‘v
bl wom g 3e, o T T TRFe,

*'Jfﬁ Wo,To;EIUbK(ZZ),(%)?Etﬂ Wi9Ti(i=1t29"'y n—l)
X yi=viri=winyir1+Tina
TEBHNAEEN w, T AR y.=B, R LUKR y: H1H.

(15)

(16
an

18

a9
(20)

@n

(22
(23)

(24)

(25)

(26)

@0



38 AL RS —RZBr RS TR A RN E R YUE T % 209

3 HEEE
W EE 2 AT, AR v, M E SR,

bk (11)*9&5-%1?&%% Q’B"Y)»\(ZG):P%E WoyToE(JEv mlttﬁl\i(ZZ)v (23)*&1
WnTi(i=1,2,"',n—l);EB (27)*‘]% Eﬁm wisTn E’EIuﬁEﬁ* A %ﬁo

4 BUERIT 5 EARAY LLER

EEmTHESTF
y”__ %_(_sy’ =-—1 0<x<1

HREER vy (0)=0, y(1)=5
EHEWD TR BFR y(x) =5—x+x/2
FMABYHITESRUBRELRNTE:

3 YAEMR x h=1/20 1/40 1/80 1/160 R
0.1 0.1 5.021526 5.021598 5.021617 5.021615 5.021623
0.2 5. 049503 5. 049459 5. 049447 5. 049422 5.049443
0.3 5.074432 5.074348 5.074323 5.074276 5.074317
0.4 5.092825 5.092841 5. 092873 5.092912 5. 092982
0.5 5.103687 5.103590 5.103554 5.103493 5.103557
0.6 5.104878 5.104790 5.104755 5.104700 5.104758
0.7 5. 095761 5. 095688 5. 095657 5. 095610 5. 095662
0.8 5.075613 5. 075561 5. 075536 5. 075000 5. 075544
0.9 5.043853 5.043825 5. 043811 5. 043790 5.043815
AR E 0. 00013 0. 000065 0. 000029 0. 000174
0.2 0.2 5. 04936 5.049424 5. 049436 5. 049421 5.049447
0.3 5. 074306 5.074315 5.074311 5.074277 5.074317
0.4 5.093003 5. 092989 5. 092976 5.092928 5.092982
0.5 5.103589 5.103565 5.103544 5.103496 5.103557
0.6 5.104715 5.104610 5.104685 5.104753 5.104758
0.7 5. 095699 5.095673 5. 095650 5.095614 5. 095662
0.8 5. 075570 5. 075550 5. 075530 5. 075503 5. 075542
0.9 5.043831 5. 043820 5. 043808 5. 043792 5.043815
AR E 0. 000053 0. 000041 0. 000028 0. 000058
5 /NG

RE BB AE N BT X IE N 018 MR & S0E R A (B A< ST T 5 2 B a4
FHIRES T , LB FEE L R N, BB A AR — o8 il (R # R
BMAEHLTFOWE, FRA—FF L AXRBEXT BH—MER.



210 @K EXE %R 7%

£ % x M

Chawla M M, Shivkumar P N. 1987. On the existance of solution of a class singular two-point boundary value problems. J
Comp App Math, 19:379~388.

Jamet P. 1980. On the convergence of finite difference approximations to one dimensional singular boundary value problems.
Numer Math, 14,355~378.

Keller H B. 1980. Numerical solution of two point boundary value problems. SIAM A Appl Math, 24;213~240.

Kenneth Eriksson, Yi-Yong Nie. 1987. Math of computation volume 49:167~186.

Russell R D, Shampine F. 1975. Numerical Methods for Singular boundary value problems, SIAM J Numer Anal, 12;
13~35.

A NUMERICAL METHOD FOR A CLASS OF SECOND
ORDER DIFFERENTIAL EQUATIONS
WITH SINGULAR BOUNDARY CONDITION

ZHOU Ya-Hong
(College of the Humanities & Basic Science, SFU, 200090)
LI Kang-Di
(Department of Basic Courses, Shanghai Institute of Electric Power, 200090)

ABSTRACT In this paper, the second order ordinary differential equation y”(x)+P(x)y’
(x) +Q (x)y (x) =R (x), with singularity at x=0 is discussed, and 0<x<1, y'(0)=A,
y(1) =B within the above, A and B are constant, and P(x),Q(x) as coefficient. Ordinary
difference scheme can not be used for solving this kind of problem. So the interval (0,1] is
divided into two parts (0,8] and [8,1], and 8 is near the singularity. By employing the se-
ries expansion on the interval (0,8], y(d) is obtained, then the discrete invariant imbedding
method is described to solve the problem over the reduced interval [8,1]. Finally a numerical
example is given and compared with the precision solution, and the node error |y.—y(x:) |<
107*is gained.

KEYWORDS singular boundary condition, discrete invariant imbedding method, itera-

tive method, node error



