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Arbitrary order and A—Stable Numerlcal Method for the
Ordlnary D1fferent1a1 Equatlon by Power Series

Hiroshi Hifayama

Kanagawa Institute of Technology
q
The arithmetic operatxons and functions of power series can be defmed by C++ 1anguage and
Fortran90 easily. Using this, the functlons whlch consxst of arithmetic operanons pre-defined functions and
conditional statements can be expanded in power series. This also makes it possible that the solution of an
ordinary differential equation can be expanded in power series by Picard's method of §ocoéssiVe
approximation. The solution can be expanded up to arbitrary order. Power series can be used for the
evaluations of the errors and the optn‘nal step size within given error allowance easily. In addition, we can
transform power series into Padé series, which give arbm'ary order, high premsmn and A-stable formula for

solvmg ordlnary differential equatlon numencally
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H | Abs. Error [2/2] [9/11] Butcher Radau IIA Jain2 | Norsett 2
First-step | 4.13d-02 | 1.34d-04 | 5.56d-03 8. 44d-04 4.60d-02 | 5.45d-03

0.15| Last-step | 3.13d-02 | 5.34d-04 | 7.09d-05 1. 29d-05 4.37d+65 | 1.19d-03
Max imum 2.15d-01 | 2.23d-03 | 4.56d-03 8. 444d-04 4.37d+65 | 5.45d-03
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