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In this note, we will consider cyclic fractions not only in usual decimal notation system, but also
in more general notation systems. We will derive some relations between cyclic fractions and
multiplicative groups of prime fields.

Let p be a odd prime. It is well-known that in case 10 is a primitive root of GF(p), and in
case 10 has even order ¢, % has a cyclic fraction expression of period £. To see this in detail, let
us consider an example: in case of p = 23 and decimal notation system,

% = 0.0434782608695652173913
and the former part of digits and the latter part have the next relation:
04347826086 + 95652173913 = 99999999999.

This paper extends this results with considering multiplicative groups of finite prime fields, and
our result is as follows.

Theorem Let m be a positive interger, and p be an odd prime number. If there exists an
positive integer £, such that m¢ = p—1 (mod p), then % has a cyclic fractional expression in
m notation system, with length 2¢, as follows,

1 .
; = O.alag ceeQpQpyy - .. Q20
and it satisfies the following relation:

a1 +aep1=--=ag+ag=m-—1.



