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Evaluation and its Application to Pi Calculation
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Abstract: Multiple-precision mathematical constants, such as 7 or e are known to be calculated by
sum of series. On the other hand, much faster calculation method that use iteration are known for some
constants such as 7. For the case of 7, N digits calculation time by method of sum of series is said to
be O(N?), and that of iterational method is O(N(log N)?). Thus, for large N, iterational method is far
more efficient than that of sum of series.

In this paper, we propose a fast algorithm of calculating sum of series in O(N(log N)3) time by
recursively reducing adjacent terms of series. With this algorithm, calculation time of sum of series
become comparable to that of iterational method in case of large N. Experimental results on calculating
32,000 to 530 million digiﬁs of m showed that the Chudnovsky formula which uses sum of series can be
calculated faster than the Gauss-Legendre method which uses iterational method.
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