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Acceleration Methods for Infinite Series
by Automatic Differentiation

Hiroshi Hirayama

Department of Mechanical Systems Engng..
Kanagawa Institute of Technology
1030 Shimo—ogino, Atsugi-si, Kanagawa-ken 243-02, Japan

The four rule operations and functions of a asymptotic series can be defined like ordinary
power series. The functions which consist of four rule operations, pre-defined functions and
conditional statements can be expanded in a asymptotic series easily by C++ programing
language. Using this methods, The functions can be expanded in asymptotic series of arbitraly
order on high precison. This asymptotic series gives effective acceleration methods of

various slowly convergent series. This scheme is illustrated by numerial examples.
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K1 ABBOFEOENITH

n| SF-1 SF-2 SF-3 SF-4 SF-5
21 4.91 6.12 4.91 5.52 5.58
3| 6.62 6.12 6.73 6.51 6.33
41 6.62 7.65 6.73 7.11 7.29
5 8.00 7.65 8.18 7.99 7.83
6| 8.00 8.91 8.18 8.40 8.71
71 9.15 8.91 9.38 9.23 9.07
8| 9.15 9.96 9.38 9.49 9.89
9110.12 9.96 |10.39 }10.29 |10.11
10 |10.12 110.85 |10.39 |[10.40 |10.90




%2 HBIGRBBOFEORMITE

n SF-6 SF-7 SF-8 SF-9 SF-10 |SF-11 |SF-12 |SF-13
2 6.48 4.33 2.79 5.34 6.08 3.51 4.03 5.83
3 6.48 5.53 3.48 6.47 8.41 4.30 4.84 7.80
4 8.63 7.62 4.18 8.06 8.41 5.09 5.68 8.19
5| 8.63 7.62 4.88 8.62 | 10.39 5.86 7.39 |10.06
61 10.49 8.34 5.57 | 10.22 | 10.39 6.63 7.70 {10.22
71 10.49 9.33 6.27 | 10.49 | 12.13 7.39 8.73 111.94
8| 12.13| 11.21 6.97 | 12.05 | 12.13 8.15 9.70 |12.01
91 12.13} 11.21 7.67 1 12.14 | 13.69 §.90 10.40 {13.57
10| 13.61| 12.25{ 8.37| 13.68 | 13.69 9.64 11.47 13.60




