LINEAR FORMS AND POLYNOMIALS IN A GALOIS FIELD
By L. CArLITZ

1. Introduction. Let ¢, up, U1, - -- be indeterminates over the Galois field
GF(p™), and put

(1.1)  fu(® = fu(t; 00,y ooy Uma) = (I:)[ (¢ + couo + -+ - + Cm-1Unm),

the product extending over all sets (¢, - -+ , Cm—1) iIn GF(p"). Then by a for-
mula due to E. H. Moore' we may express f.(f) as the quotient of two deter-
minants:

D(u(), "',um-l, t)

(1.2) Im(t; %0, « o) Uns) = D(uo, - -+ , tm) ’
where
o ud e ug
(1.3) D= Do, -+ ytm) = | cve = ce enn
Um UD e um

and D(u, - -+ , Um—1, ) is defined by taking u., = &.
In the special case’

(1.4) ui =1 (t=012-...),
where z is an indeterminate, the linear form
Cou + crur + -+ + Cn1Um (c;jin GF(p™))

reduces to ¢o + €12 + --- + cmaz™ ", the general polynomial of degree < m,
and f,(t) reduces to Ym(t). We shall refer to (1.4) as the P-case. The chief
object of the present paper is to extend certain properties of y.(f) to the more
general f,(f). In particular we define an operator Q' for which

g(tw) = 2-Qg(w)fi(2),

where g(t) is an arbitrary linear® polynomial in ¢. Applications are made to
the evaluation of certain power sums. The inverse of f,.(f) and certain limiting
cases are discussed briefly. Finally we define a polynomial Gy (f) of degree k
that reduces to fn(t) for & = p"".
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