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A Divide and Rationalize Method which Improves
the Multiple-precision Function Computation with Series Expansion

YASUNORI USHIRO,t YASUMASA KANADATT
and DAISUKE TAKAHASHI0

We propose a new divide and conquer method for n-digit evaluation of functions expressed
by power series. The method which we call Divide and Rationalize Method (DRM) improves
the conventional computing complexity. In the case of the input precision with an O(1)-digit
rational number, the method reduces the complexity of n-digit function computation from
O(n?) to O(M(n) - (logy n)?) or below. In the case of the input precision with an n-digit real
number and possible to use the addition theorem, the method reduces the n-digit function
computation from O(M(n)-n) to O(M(n)- (logy n)3) or below, where M (n) is the number of
computation operations required to multiply n-digit precision numbers. The DRM consists of
two methods. The first method is a method which sums up from each rational numbers in the
series to n-digit 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 number with «, 2, 4c, - - -, 2P~ '« 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 Brent’s algorithm and
it can be applicable to radix conversion and computation of continued fractions. Also, it is
suitable for the parallel processing and possible to reuse intermediate rational results for more
higher precision computation.
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