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Thesis Summary

Main objects in this thesis are inverse semigroups, étale groupoids and C*-algebras. An inverse

semigroup is a semigroup where every element has a unique generalized inverse. An étale
groupoid is a topological groupoid which is discrete in some sense. A C*-algebra is an algebra
over the field of the complex numbers equipped with a norm and an involution. When an inverse
semigroup acts on a topological space, we may associate an étale groupoid, which is called a
transformation groupoid. Similarly, for a given étale groupoid, we may construct a C*-algebra,
which is called a groupoid C*-algebra. It is a fundamental task to study the relation among
inverse semigroups, étale groupoids and C*-algebras. Indeed, many researchers have studied
their relation. In this thesis, we study the the relation among inverse semigroups, étale groupoids
and C*-algebras from the viewpoint of quotients.

In the former part of this thesis, we study the relation between quotients of étale groupoids and
quotients of groupoid C*-algebras. First we introduce the fundamental properties of quotient étale
groupoids. Then we observe that quotients of étale groupoid induce quotients of C*-algebras.
Using these facts, we study the abelianizations of groupoid C*-algebras. More precisely, we
define the abelianizations of étale groupoids. Then we show that the abelianization of a groupoid
Cr-algebra is isomorphic to the groupoid C*-algebra associated to the abelianization of the étale
groupoid. In addition, we show that Gelfand spectrum of the abelianization of a groupoid C*-
algebra becomes the dual groupoid of the abelianization of the original étale groupoid. This result
is a generalization of the fact that the Gelfand spectrum of the abelianization of a group C*-
algebra becomes the Pontryagin dual of the original group.

In the latter half of this thesis, we study the relation between quotients of inverse semigroups
and quotients of étale groupoids. For a given inverse semigroup, we may associate an étale
groupoid, which is called a universal étale groupoid. In this thesis, we show that quotients of
inverse semigroups induce quotients of the universal étale groupoids. Then we show that the
universal étale groupoid associated to a quotient inverse semigroup is isomorphic to the quotient
of the original universal étale groupoid. In addition, using these facts, we show that (i) the
abelianization of an inverse semigroup corresponds to the abelianization of the universal étale
groupoid and (ii) the Cliffordization of an inverse semigroup corresponds to the restriction of
universal étale groupoid to the set of fixed points. Finally, we compute the universal étale
groupoid associated to the free Clifford inverse semigroups and evaluate the number of fixed
points in transformation groupoids.




