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High-precision Multiplication by Fast Modulo Transformation

YASUNORI USHIROf

In this paper, I would like to present new algorithms for high-precision multiplication
method. They are based on Fast Fourier Transformation (FFT) and remainder theorem.
The based method is called a Fast Modulo Transformation (FMT). The FMT is composed
on a primitive root of one (w) and It is possible to define not only by a complex number but
by a integer. If w is a complex number, the computational formulation of the FMT is same
as the FFT. The FMT has the wide scope about a high-precision multiplication, becouse it
is based on remainder theorm. I present integer FMT, cyclic multiplications, two level FMT,
direct use of complex FMT and divide multiplications for the FMT application. If « are
natural numbers, I show that the FMT can achieve not only +1 cyclic multiplication but
+a cyclic multiplications. In addition, the FMT can divide cyclic multiplications of +« for
a original long multiplication, when « are different natural numbers. Two level FMT and
divide multiplications are possible to reduce a memory size of a high-precision multiplication.
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Table 3 Examples of integer FMT that is £« cyclic multiplication.

a P q w wq
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