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A Divide and Rationalize Method which improves the multiple-precision
function computation with infinite series.

General Purpose Computer Div. Hitachi Ltd Yasumori Ushiro
Computer Centre, University of Tokyo Yasumasa Kanada
Computer Centre, University of Tokyo Daisuke Takahashi

We propose a new divide and conquer method, we call it as the Divide and Rationalize Method
(ORM, which improves the n —digit precision function computation with infinite series from
O(M(n)-n) to O(M(n)-log,n-log, m), where M(n) is the mmber of computation
operations required to multiply n —digit precision mmbers and m is the digit of the input
precision to be calculated The DRM consists of two methods. The first method is a method which
sums up from each rational numbers in the series to » -precision rational numbers with tournament
method The second method is a method which computes a value of the function for each digit
corresponding to an input value of rational mmber with a,2a,4a,--- ,27 "« digit denominator
from the higher digit and sums the value of the function according to the addition theorem The
coverage of the proposed method is wider in the multiple-precision function computation than the
Brent’s algorithm Also, it is suitable for the parallel processing and possible to reuse
intermediate results for more higher precision computation
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