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1. Introduction. Let F denote a finite field of order ¢ and of odd charac-
teristic p and let @, b, ¢, a; , b; , ¢; , 1 < 7 < t, denote elements of F such that
a, -+ a, # 0 and not all the b,’s and ¢,’s are zero. In this paper we determine
the number N, (a, b, ¢) of solutions in F of the system of equations

@z + -+ e =
(L.1) by + -+ + bz, =
gy + - +cx, =c.

We note that if the last two equations in (1.1) have no common solution,
then N,(a, b, ¢) = 0 and if the last two equations in (1.1) are equivalent, then
N.(a, b, ¢) = N.(a, b), where N,(a, b) is the number of common solutions of
the first two equations in (1.1). Since N,(a, b) is known [4; Theorem 2], we
may exclude the above two cases, that is, if » and s denote the numbers of
nonzero b,;’s and ¢,’s respectively, 1 < r, s <, then we may exclude the case (*)
given by the following condition.

f b; and ¢, are both zero or both nonzero, 1 < ¢ < ¢, (and therefore r=s)

*)
Ibi/c,' = by/c, for all k, je {1, --- , t} such that ¢, £ 0 5 ¢c; .

Excluding the case (*) explicit formulas of N,(a, b, ¢) in accordance with
various cases are obtained in Theorem 1. As a consequence of a complete
evaluation of N,(a, b, ¢) we obtain a solvability criterion for the system (1.1)
in Theorem 2.

We note that the case when all the b,’s and ¢,’s are nonzero had been con-
sidered by E. Cohen [3] and that some of our results correct a mistake which
arose from an omission in his argument. Furthermore, the method of evaluating
N.(a, b, ¢) is based upon an elementary application of finite Fourier series and
Gaussian sums. The treatment is somewhat more direct than that of Cohen
in the analogous problem concerned with a single linear equation [4]. Moreover,
our main results (Theorems 1 and 2) are independent of those of Dickson
[5; §§65-66] and of Cohen [4].
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