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A permutation group is said to be quasiregular if each of its 
transitive constituents is regular, and a quasiregular coherent 
configuration can be thought as a combinatorial analog of 
such a group: the transitive constituents are replaced by the 
homogeneous components. In this paper, we are interested in 
the question when the configuration is schurian, i.e., formed 
by the orbitals of a permutation group, or/and separable, i.e., 
uniquely determined by the intersection numbers. In these 
terms, an old result of Hanna Neumann is, in a sense, dual to 
the statement that the quasiregular coherent configurations 
with cyclic homogeneous components are schurian. In the 
present paper, we (a) establish the duality in a precise 
form and (b) generalize the latter result by proving that a 
quasiregular coherent configuration is schurian and separable 
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if the groups associated with the homogeneous components 
have distributive lattices of normal subgroups.

© 2018 Published by Elsevier Inc.

1. Introduction

A permutation group is said to be quasiregular if each of its transitive constituents is 
regular [1, p. 53]. This concept has an obvious analog in the theory of coherent config-
uration: a coherent configuration is said to be quasiregular if each of its homogeneous 
components is regular (for exact definitions concerning coherent configurations, see Sec-
tion 2). In fact, there is a one-to-one correspondence between the regular groups (which 
are exactly transitive quasiregular groups) and regular coherent configurations [11]. How-
ever, no such correspondence exists for intransitive quasiregular groups: the reason is that 
not every quasiregular coherent configuration is schurian, i.e., formed by the orbitals of a 
permutation group. The first example of a non-schurian quasiregular coherent configura-
tion was constructed by Sergei Evdokimov in the end of 1990s (but was never published). 
One motivation for the present paper is to find conditions for a quasiregular coherent 
configuration to be schurian.

A second motivation comes from a paper of Hanna Neumann [10],4 on amalgams of 
finite cyclic groups. Roughly speaking, the question is whether a family G of groups 
with prescribed pairwise intersections admits an amalgam, i.e., can be isomorphically 
embedded into a certain group. The main result of [10] states that if G consists of 
finite cyclic groups, then this is true if some natural necessary conditions concerning 
the pairwise intersections are satisfied. These conditions make sense not only for cyclic 
groups; any family G satisfying these conditions is called a system of linked subgroups 
based on G (the exact definition is given in Section 3). Not every system of linked 
subgroups based on a family G of abelian groups admits an amalgam. A reason for this 
is revealed in the theorem below establishing a close relationship between the systems 
of linked subgroups based on G and quasiregular coherent configurations of type G, i.e., 
those coherent configurations the homogeneous components of which are exactly the 
groups from G.

Theorem 1.1. Let G be a family of finite abelian groups. Then the quasiregular coherent 
configurations of type G are in one-to-one correspondence with the systems of linked 
subgroups based on G. Moreover, a coherent configuration of type G is schurian if and 
only if the corresponding system of linked subgroups admits an amalgam.

The proof of Theorem 1.1 is presented in Section 5 and uses a quite general concept 
of a system of linked sections based on a family G of groups (see Section 3). Two special 

4 The third author is expressed gratitude to Mikhail Muzychuk, who drew his attention to paper [10].
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