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Summary: The aim of this dissertation is to describe in detail some of the
connections between simplicial sets, bisimplicial sets, simplicial groupoids and
crossed complexes. The work is more a survey than a piece of original research,
since bits of it are known to different people, and the reduced/group case is
already well known.

In the introduction, we set out some of the notation we will use, and follow
with a brief history of the origins of higher homotopy, some of the milestones
in its development, mentioning in fuller detail more recent developments that
have taken place.

Chapter one describes in detail the Joyal-Tierney loop-groupoid functor, and
its adjoint. Chapter two gives some technical results on the nature of simpli-
cial groupoids and their classifying spaces. In chapter three we construct the
codiagonal functor from bisimplicial sets to simplicial sets as the adjoint of a
cotriple resolution. In chapter four we construct a left adjoint to the nerve func-
tor from simplicial groupoids to bisimplicial sets. In chapter five we describe
Kan’s right adjoint to the Joyal-Tierney loop groupoid functor as the composi-
tion of the nerve and the codiagonal, while in chapter six we explain how the
composition of the cotriple resolution and the left adjoint to nerve fails to be the
loop groupoid functor. Chapter seven is concerned with the Moore complex of
a simplicial groupoid, its homology, and its failure to be a crossed complex. In
chapter eight we describe the semidirect decomposition of a simplicial groupoid.
In chapter nine we reexamine Ashley’s work on simplicial-T -complexes, crossed
complexes and group-T -complexes, extending some of his results from the group
to the groupoid case. In chapter ten we descibe the functor from simplicial
groupoids to crossed complexes.
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