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We consider the following problem posed by Prof. T. Kodama ([2],
[8]). Let f be an odd prime and but b=(f—1)/2. Then the question is
whether there exist an integer ¢ coprime to f and an integer 7 such that
the following property holds :

(A) The least residue of je" mod f is in the interval [1, 0] for all n with
0<n<r—1, where r is the multiplicative order of ¢ mod f.

This problem arose in connection with studies of the rank of the Hasse-
Witt matrix for hyperelliptic function fields over finite fields ([1], [3], [5],
(61, [7D).

We prove in this note that if ¢ and j are such that property (A) holds,
then the multiplicative order r of ¢ mod f must be small compared to f. In
fact, we have the following explicit bound on 7.

Theorem. Let f be an odd prime and suppose there exist an integer
¢ coprime to f and an integer j such that property (A) holds. Then we

have
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Proof. Put e(t)=e2"“ for real t. If property (A) holds, then
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since the right-hand side represents the number of n, 0<n<r—1, such that
the least residue of je" mod f lies in [1,0]. By obvious manipulations we

get
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For 1<k< f—1 we have by [4, Theorem 8.3],
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and a straightforward calculation yields




