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Introduction. This is u continuation of our paper [2] which will
be referred to as (I) in this paper. Let k be a finite field with q ele-
ments" k=F, Z be a non-trivial character of the multiplicative group
k (extended by X(0)=0) nd f be function/-k. We shall put

S(z)= . z(f(x)).

Consider the polynomial
(0.1) f(x)=x+Ax+B, A, B e k, m>=3.
Denote by zI(A, B) the discriminant of f(x), i.e.
(0.2) zI(A, B)=(--1)-(m--1)-A+mB-.
We assume that (q, m)=(q, m-1)=l. The purpose of the paper is to
prove the following

Theorem. Let d be an integer>=2 such that (q, d)=(d, m)=(d,
m--2)=l and let Z be a non-trivial character of k of exponent d.
Then, there is a polynomial f(x)=x+Ax+B with A=/=O, B=O,
(A,B)=/=O such that
(0.3)
where =/- if m=3 and =/2(m-1) if m>=4.

Remark 1. By the well-known theorem2) we know that
(0.4) S(Z)I<= (m-- 1)/-q-
tor any polynomial f of degree m with (d, m)= 1.

Remark 2. When d=2, m can be any odd integer 3 and since
there is only one quadratic character Z we have the relation

N q+S(),
where N denotes the number of solutions (x, y) e k ot the equation
(0.5) y2 x +Ax+B.
Therefore, our Theorem means that among hyperelliptic curves of type
(0.5) with A :/:0, Bye0, I(A, B)ve0, there is a curve which satisfies the
inequality
(0.6)
where =4 if m=3 and =/2(m-1) if m>=5 (m" odd). A
similar remark can be made for the case d=3.

1) For example, we mean by (I.2.3) the item (2.3) in (I).
2) See Theorem 2C on p. 43 of [1].


