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Abstract. The scopes of both character theory and module theory have previously been extended 
from groups to quasigroups. This paper initiates the extension to quasigroups of a further aspect 
of group representation theory: transitive permutation representations. Using pseudoinverses of 
incidence matrices of quasigroups in partitions induced by left multiplications of subquasigroups, 
a transitive permutation action of a quasigroup is defined as a set ofMarkov chain actions indexed 
by the quasigroup. The definition is given a natural graph-theoretical interpretation. A certain 
non-unital ring is afforded a linear representation by a quasigroup permutation action. If the 
quasigroup is a group, the linear representation is a factor in the usual linear representation of 
the group algebra afforded by the transitive permutation action of the group. Finally, Burnside's 
Lemma for transitive quasigroup actions is derived. 
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1. Introduction

A quasigroup Q or (Q, •) is a set Q equipped with a binary multiplication, denoted by 
"." or juxtaposition, such that in the equation 

X ·  y =z, (1.1) 

knowledge of any two of x, y, z specifies the third uniquely. Thus, for each element q 
of Q, the right multiplication R(q) or 

RQ(q) Q ➔ Q; x � xq 

and left multiplication L(q) or 

LQ(q) Q ➔ Q; x � qx 

(1.2) 

(1.3) 














