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Development of Multiple Precision Arithmetic Software
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Abstract

It is necessary to employ “multiple precision arithmetic” for computing long digit numbers, because
numerical representation of computers is usually limited. This paper aims at making prototype software to compute
more than one million digit numbers. A long digit number is divided into 2™ short digit numbers, each of which
can be calculated by ordinal double precision arithmetic units. The key technique of “multiple precision arithmetic”
is based on fast Fourier transform and convolution theorem. The prototype program is verified from the viewpoint
of correctness of calculation up to 4 X 10° digits and speed up ratio vs theoretical value. The program is applied

to calculation ofa 107 or more digit 7.
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