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Recurring Decimals and Prime Distribution

Yoshiomi Furuta and Yoshito Yukimoto

The purpose of this paper is to characterize prime numbers p by means of recurring
decimals of their inverse fractional numbers 1/p. This problem is equivalent to characterize
p by means of solvability of Diophantine equation z" + py = 10, where n = (p — 1)/}, A
being the length of recurring part of the decimal 1/p. The problem is trivial in the case of
n = 1, and is easy in the case of n = 2 by using the quadartic reciprocity law. However
it is difficult in the case of n > 2, especially of n > 4, because of no sufficient theory such
as class field theory for non-abelian extensions related to the above Diophantine equation.
The present paper mainly deals with the case of n =2, 3 and n = 4.
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p mod 16 z mod 8 y mod 8
1 1 0
1 3 4
1 5 4
1 7 0
9 1 2
9 3 2
9 5 6
9 7 6
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