SOME IRREDUCIBLE MONOMIAL REPRESENTATIONS OF
HYPERORTHOGONAL GROUPS

By J. S. FraAME

1. A large number of simple groups of finite order can most easily be defined
by means of matrices with coefficients from a finite field, whose characteristic
p is a factor of the order of the group. A certain infinite family of these simple
groups may be represented by unitary matrices of degree m with coefficients
from a finite field GF(¢?) of ¢ elements. Here ¢ is the power p* of a prime p,
and to each number z a conjugate is defined by the relation £ = z9. Since
each x from the GF(¢?) satisfies the equation 2% = z, it follows that Z = #? =
¥ = 2. By an m-dimensional GF-vector a, we shall mean an ordered set
(@i, @, + -+ , am) of m numbers from the field GF(¢?), and we shall use the nota-

tion > ab: = (a|bd) = (b]a), calling the vectors a and b orthogonal if
1=1

(a]b) = 0.

In a recent paper' the author has studied some of these simple groups, re-
solved them into sets of conjugate operations, and found for each group a repre-
sentation as a permutation group of degree ¢® 4+ 1, which was easily reduced
into its two irreducible components. In this paper we shall find a set of mono-
mial representations of these groups, also of degree ¢® 4 1, with complex co-
efficients, some of which are irreducible, and the rest of which split into two
irreducible components. Together these determine more than half of the
distinet irreducible representations. With the aid of the familiar relations
between characters, we are then able to determine the degrees and most of the
characters of all the irreducible representations of these groups.

Let G be the group of unitary matrices of degree m in this Galois field GF(¢?);
that is, the group of those matrices T which leave invariant the form (z|z).

The matrices have the elements (¢;), where Z T tin, = z B ;i = 8. In

short, T is the transposed matrix of T. Smce its determmant satisfies the
equation TT = 1, it can have one of only ¢ + 1 possible values. If we write

@ = aT when a; = Y, aity;, (j=1,2,---,m), we find (aT | bT) = (a | b)
=1

for every matrix T of G, and for all GF-vectors ¢ and b. Dickson? has shown
that the order of G2 is
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