AN ANALOGUE OF THE VON STAUDT-CLAUSEN THEOREM
By LEoNARD CARLITZ

1. Introduction. Let GF(p") denote a fixed Galois field, and z an indeter-
minate over the field. The function'

(1.1) = =2 S
where .
(1.2) [ =" -z, Fi= G — 107 e, Fo =1,

is closely connected with the arithmetic of polynomials in the GF(p"). In this
paper we study the coefficients in the reciprocal of (1.1), more precisely in ¢/y.
In particular we shall be interested in proving an analogue of the von Staudt-
Clausen theorem for these coefficients.

In order to define properly the coefficients in the reciprocal it is necessary to
define a ‘“‘normalizing” factor (analogous to n! in ordinary arithmetic). This
is done in the following way. Let

m=a + oap”+ - + ap” 0=a;<p"

be the canonical expansion of m to the base p”; then we put
(1.3) g(m) = F§°Fi' -+« F3°, g(0) =1,
where F'; has the same significance as in (1.2). Thus for example

g(p™) = F,, g(p™ — 1) = (Fr -+ Fo )"
We may now define the coefficients of the reciprocal by means of

¢ ~ Bn

(1.4) ;= 2 o

the summation obviously containing only terms in which m is a multiple of
p" — 1. Clearly B, = 1 and B,, is a rational function of z. The analogy
between B,, and the ordinary Bernoulli numbers is brought out by the relation®

1 Bm m n
ZE;=9—(;?{)$ (p "'1|m),
where the summation is over all primary polynomials E, and

k[ (pn—1)
¢ = lim [1]

e [B1l — 1] -~ (1
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