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1. Introduction

Let K be a finite field with ¢ elements, and let K, denote the ring of all
n X m matrices with entries in K. Recently Fine and Herstein proved®

The number of nilpotent matrices in K, is ¢"" ™.
We shall prove here the following generalizations.

TureoreEM 1. Let f(x) be an trreducible polynomial in K[x] of degree d = 1.
Then the number of matrices X € K,q for which f(X) is nilpotent is

(1) n2d2-—nd'(1 - q—l)(l - q_2) e (1 - q—nd)
T = 0= ¢
Before stating the second result to be proved here, which includes the
above theorem as a special case, we introduce some notation. Define

(2) Flu,r) = (1 —w )1 —u?)--- (1L —u"),
where F(u, 0) = 1. Then we have’

TueoreM 2. Let g(x) € K[x] be a polynomial of degree n, and let
(3) g(x) = fi"*(x) -+ fi"*(x)

be 1ts factorization in Klx] into powers of distinct irreducible polynomials
filz), -+, fu(x). Set
d; = degree of fi(2), 1

Then the number of matrices X e K, with characteristic polynomial g(x) s

IIA

1t =k

(4) oo, Flom)
=1 F (g%, n:)
The proofs of these theorems do not require a knowledge of the Fine-
Herstein paper, except for the following combinatorial lemma which they
establish and which we state without proof.
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