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Abstract

In this paper we study numerical algorithms for ordinary differential equations, and improve the
Euler method. We refine local linear approximate solution at each node by Picard iteration, and
then estimate the numerical solution at next node by the refined local approximate solution. The
local truncation error of our algorithm is smaller than that of Euler method by one order. The
convergence and stability are proven. Finally, we show that our algorithm gives approximate solu-
tion closer to the exact solution than Euler method by an example.
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Table 1. Values of the exact solution, approximate solutions of (3.1) by Euler method and Picard iteration respectively, h=0.2

F 1 AMERIEG.LEME. BRRITZIE B Picard IXRIEEIRUVRET SAHME, h=02

Rt i BRFr A7 e AL g Picard & 1E 1 bl fi#
0.2 1.04081 1.08000 1.04000
0.4 1.17351 1.25280 1.17035
0.6 1.43333 1.565347 1.42439
0.8 1.89648 2.05058 1.87336
1.0 2.71828 2.87082 2.65967
—--Euler -
2.754 ---precision ,-//
— Picard 7 4L
2.501
2.251
2.00+
>
1.751
1.50-
1.251
1.001__ . . . i
0.2 0.4 X 0.6 0.8 1.0

Figure 1. Graphs of the exact solution, approximate solution of (3.1) by Euler method and Pi-
card iteration respectively, h=0.2

1. VMERE B 1)EHMEELZ, RChiAR Picard SIS EMITLEILLE, h=0.2

RIEHh=0.1, 725 FIERBL AT AN Picard IAAUB LGSR AE(3.1), FERAME. RRHLIT LT U
AN Picard IE AU AR AE %5 mi AL O BUfE B an e 2.

Table 2. Values of the exact solution, approximate solution of (3.1) by Euler method and Picard iteration respectively, h=0.1

2. MMERIEG.L)EME. BRAITZCEITIUBRR Picard ERIEERIGMFET SAHME, h=01

T A& 14 e BR B 4T LRI L% Picard & IEUT fbL#
0.1 1.01005 1.02000 1.01000
0.2 1.04081 1.06080 1.04063
0.3 1.09417 1.12444 1.09377
0.4 1.17351 1.21440 1.17274
0.5 1.28402 1.33584 1.28267
0.6 1.43332 1.49614 1.43103
0.7 1.63231 1.70560 1.62852
0.8 1.89648 1.97850 1.89027
0.9 2.24790 2.33463 2.23783
1.0 2.71828 2.80156 2.70196
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Figure 2. Graphs of the exact solution, approximate solution of (3.1) by Euler method and Pi-
card iteration respectively, h=0.1
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