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QUOTIENTS OF GROUPS

J. D. PHILLIPS

Abstract. Right loop right multiplication groups are identified as groups generated by a right

transversal to a corefree subgroup.

1. Introduction

A quotient, or homomorphic image, of a group is the set of all cosets of some normal
subgroup, together with the natural binary operation. Would it surprise you to learn that
sets of cosets of arbitrary, i.e., not necessarily normal, subgroups are also endowed with
a natural groupoid structure? This paper introduces such quotients and describes the
central role they play in a hard problem from the theory of groupoids : the classification

of multiplication semigroups of groupoids.

2. Basic Definitions

A groupoid is a set with a single binary operation, hereafter denoted by juxtaposi-
tion. Asemigroup is a groupoid whose binary operation is associative. A quasigroup is
a groupoid with inverses, that is, a groupoid such that in zy = 2, knowledge of any
two of z,y and z specifies the third uniquely (y is the right inverse of z with respect to
z,  is the left inverse of y with respect to z; when z is a two sided identity element,
the language here meshes with the common usage of “inverse”). A group is a nonempty
groupoid whose binary operation makes it both a semigroup and a quasigroup. These

four binary systems can viewed schematically as:

Received October 21, 1996.
1991 Mathematics Subject Classification. Primary 20N, Secondary 20A.
Key words and phrases. Quasigroup, right loop, transversal, multiplication group.

271






