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Abstract

In this paper, for the two-point boundary value problems of second-order linear ordinary diffe-
rential equations, a five-point difference scheme with equal step is constructed by constructing a
combined approximation of the second derivative with the highest algebraic precision, and the
precision order is given by using the generalized Peano theorem. A lot of examples are calculated
with program by the constructed scheme, applying respectively the Taylor expansion method to
discrete the boundary. The numerical results are compared with the exact solutions and show that
the constructed scheme achieves the highest order accuracy of eight.
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CHrE RS R RIER N Y (x) = (XY, y).a<x<b, BN RRN
y'+9(x)y' +h(x)y=f(x) (1.1)

o, g(x),h(x), f(x) =2 CEREL .
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{y”+ p(x)y=a(x),a<x<b

y(a)=a,y(b)=8 (1.3)
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y"+Xxy = xsin(x)—sin(x)
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N T ARG ERATTE F] — AN oy TR, 1 b Bl Taylor EFF2IPUMRS EEECSE DK h=b—a/n,
n HGERD hE, S errm =|ye—yi| . ye UL yt AIERAL, errm ki R=S10

Table 1. Example 1 Error comparison under non-synchronous length
= 1. Gl 1 PRI K THIREXEL

n errm R
16 4.1395e—05 0.1418
50 1.3855e—07 0.1415
90 7.3296e—09 0.1414

130 1.1654e—09 0.1414
160 4.1225¢-10 0.1413
190 1.7408e—10 0.1409

I 1 BT LEFRATTRT LA B30 SR A AR B R 22 I S M AR R T U LR R ZEKE 5, Taylor
JETFR) 7 DURASE, AR EREIEIE 1070, B3I 0% 0 B RS N Y .
TR 1 AT LAE A S A YR Taylor JEFF (LA FERE R AT
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y"—y=-2sin(x)
{V(O) =0,y(m)=0
A DA R RS AR y =sin(x) -
R4 3.3 TA2A11 Taylor &I AL T2+ 25 WK AT TS0 B 7 FRAH AT B BOR MR, [RIFE
WL K h=b-a/n, nifiE P KME. errm=max|ye—yt|, ye AUTU#, ytAEHifE, PlIk errm FoR iR
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1.2
*  approximate solution
exact solution y=sin(x)
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Figure 1. Example Problem 1 Comparison diagram of approximate solution and exact solution
1. BIRE 1 AR S5 FRRR X L

Table 2. Example 2 Error comparison under non-synchronization length
= 2. GIfE 2 PRI K THIRZEXEL

n errm R
10 5.5130e—07 0.0018
20 4.9382e—09 0.0021
40 4.1179¢e-11 0.0022
80 3.3417¢-13 0.0023
120 2.0216e—14 0.0024
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y'—y=-2sin(x),0<x<m
{y(0)=0, y(n)=0
A BLR RSB Y y =sin(X) «
A 3.3 Fi2H 1) Taylor FETFAbFE 572 73 T FE2H B H B )\ Boks BEEAT V58, 6 Bk 77 R A EAT 28
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Figure 2. Example 2 Comparison diagram of approximate solution and exact solution
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JUF IR BIXE M LR, MR ME SRS FE ARG 7o A R BEUE RN FA AT LUR & 22
Gk BT D A R . 19 213X AN 25 B 2 AR BAR T

Table 3. Example 3 Error comparison under non-synchronization length
% 3. Bl 3 FRIFKTHIRERI L

n errm R

5 4.4555e-07 1.8342e-05
10 1.2015e—-09 1.2662e—-05
20 3.9113e-12 1.0553e-05
40 4.6074e—-15 3.1823e—06
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Figure 3. Example 3 Approximate solution and exact solution comparison diagram
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