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ON POLYNOMIALS IN A GALOIS FIELD* 

BY LEONARD CARLITZ f 

1. Introduction. Let p be an arbitrary prime, n an integer ^ 1, 
GF(pn) the Galois field of order pn\ let £)(*, pn) denote the total­
ity of primary polynomials in the indeterminate x, with coeffi­
cients in GF(pn), that is, of polynomials such that the coeffi­
cient of the highest power of x is unity. In this note we give a 
number of miscellaneous results concerning the elements of £). 
The results are of two kinds. The first involve generalizations of 
certain formulas treated by the writer in another paper, t Thus 
if we let TM(E) denote the number of divisors of E of degree a, 
then, for a ^ jS and a+j8 S v, v the degree of E (we may evidently 
assume without any loss in generality that a, P^v/2), 

(1) ] [ > < « > ( £ ) T W ( E ) = (a + \)p™ - a p " ^ , 

the summation on the left being taken over all polynomials E 
of degree v. The other results of this kind involve generalized 
totient functions, as defined in §4. 

The second group of formulas are of a different nature. Let 
us write p0 for pn, and define 

Fp(y) = f l ( ^ ° a ~ ^)PoP("~a)^W =F1(v). 

Then we show that the least common multiple of the polynomials 
of degree v is 

(2) L{y) = / ? o « ; 

the product of all the polynomials of degree v is 

(3) IJ E = F(v) = / < » ; 
degE=v 

if QP(V) denote the product of those polynomials of degree v that 
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