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1. Introduction

For a finite field F of prime order and a given positive integer n let @, (F)
be the set of all functions in n variables «; , @3, - - - , , where both the func-
tion and the variables assume values in F. Let F[X;, X,, ---, X,] be the
ring of polynomials with coefficients in F in the = indeterminates
X1, Xz, ,X,. If ge®,(F), the finite range of the variables allows the
construction by interpolation techniques of an element G ¢ F[X;, - -+, Xa)
such that ¢ is obtained from @ by the obvious substitution mapping. How-
ever, the element G is not uniquely determined unless we impose some further
requirement, e.g. that its degree in each variable separately be less than the
number of elements in F (see [3]).

We shall be interested in the subring 8,(F) of ®,(F) consisting of those
functions g which are symmetric in the variables z; , 22, +++ ,2,. Forsucha
function g the polynomial G can be taken as a symmetric polynomial. For
example, the above requirement on the degrees will produce a symmetric
polynomial. Now any symmetric polynomial can be obtained from the
elementary symmetric polynomials by means of a finite number of additions,
subtractions, and multiplications. Thus, by making the obvious homo-

morphism from F[X;, -+, X,] onto @, (F), we see that 8, (F') is the subring
of ®,(F) generated by the elementary symmetric functions
Uk (561 y T xn) = Zi1<i2<"'<ik Liyag * Ty, (k = 17 2’ Tty n)'

We shall show that actually 8, (F) is generated by a subset of the functions
U,Usy -+, U,.

In the final section we study the asymptotic distribution of the Uy as the
number of variables tends to infinity.

2. Elementary symmetric function relations

We will require the following lemma, the statement and proof of which is a
slight variation of one proved by Fine [1, Lemma 5].

LemMMA. For any set Cy, Cy, -+, Cpy of members of a finile field F of
prime order p, there is @ unique set of integers oy , az, =+ , ap_1 WiIth0 = a; < p,
such that in F[X)]

O IEHa+X)=14+CX+CX+ - +Cpua X+ -
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