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1. In this paper we consider the following problem. Let a be an arbitrary
number of the finite field GF(p"), and let 1 tr denote primitive roots of
the field. Then we seek the number of solutions of

(1.1) a B, q- 4- fir,

where r is a fixed integer k 2. The problem can be generalized as follows. Le
eIp" 1, i 1, r, and let Be denote a number belonging to the exponen
e we then seek the number of solutions of (1.1) subject to these conditions.
A further generalization is obtained by introducing non-zero coefficients a,
a, we then require the number of solutions N. (a) of

(1.2) a 11 + + rr
We shall show that for e e,, r 3,

(1.3) N.(a) (e,)p...._ l(e.) + O(p,(t+,,(ea (e.)) (p" ),

while for r 2, a O,

N(a) (e,)(e) + O(p.(i+,,)

In particular for n 1, e e, p 1, (1.a) implies that the number
of solutions of (1.2) in primitive roots (mod p), where now a, a are integers
(mod p),

(1.4) ’(p 1) + O(p_i+,).
p--1

In the next place we consider the equation

wherey # O, e[p" 1, k[p" 1; as for the unknowns B , it is required
that B belongs to the exponent e while ,: is arbitrary. If N... (a) denotes the
number of solutions of (1.5) subject to these conditions we show that

(.) N,,,@ (e,) (e,)’-’, + O(p(’-++"O(e) (er),

provided k O(p""), a < {; (1.6)is valid for all a and r 1, s 1 (except
a 0whenr s 1).
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