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We are trying to establish theory of modular representations of association
schemes. Modular representations mean representations of adjacency algebras of
association schemes over a positive characteristic field. In general, if two associa-
tion schemes are algebraically isomorphic, namely they have the same intersection
numbers, then the adjacency algebras over an arbitrary coefficient ring are iso-
morphic and representations are same. However, an association scheme have the
special representation, the standard representation. Let (X,S) be an association
scheme, and let R be a commutative ring with 1. We denote by MX(R) the full
matrix algebra over R, rows and columns of whose matrices are indexed by the
set X. The adjacency algebra RS is defined as a subalgebra of MX(R). Thus the
inclusion RS →MX(R) is a representation of (X,S), and we call this the standard
representation over R.

In some papers, for example in [1, 5, 6], p-ranks of some integral matrices were
considered and sometimes they could distinguish combinatorial objects with same
parameters. In [4], it was pointed out that p-ranks were “shadows” of structures
of standard modules.

In this talk, we will consider an extreme case, the case that the standard module
is indecomposable. Let F be a field of positive characteristic p, and let G be a
finite group. Then it is well known that the following conditions are equivalent :

(1) The group G is a p-group.
(2) The group algebra FG is a local algebra.
(3) The regular FG-module is indecomposable.

For an association scheme (X,S), it is known that

• If (X,S) is a p-scheme, then the adjacency algebra FS is a local algebra [2]
and the standard module FX is an indecomposable FS-module [3].

By examples, we know that the conditions are not equivalent for association
schemes. However, for schurian schemes, we have the following result.

Theorem 1. Let F be a field of positive characteristic p, and let (X,S) be a
schurian association scheme. Then (X,S) is a p-scheme if and only if the standard
module FX is an indecomposable FS-module.

A schurian association scheme is defined by a transitive permutation group, but
the group is not unique, in general. It is easy to see that a transitive permutation
p-group defines a schurian p-scheme. As a corollary to Theorem 1, we can show
that the converse is also true.

Corollary 2. Let G be a transitive permutation group. If G defines a schurian
p-scheme, then G is a p-group.
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