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Abstract: A simplicial set may be defined as a contravariant functor from
the simplicial model category to the category of sets. This thesis develops a
class Γ of polyhedral model categories. For a category M in Γ, an M -set is a
functor Mop → Set. The development of Γ is motivated by the possibility of
studying T -complex structures on M -sets.

In order to define Γ we introduce the category of cone-complexes, which are
regular CW-complexes made more rigid. The addition of a structure of marked
faces to a closed cell of a cone-complex gives a polycell, which is analogous to
an ordered simplex of the simplicial model category. We take Γ to be a class of
full subcategories of the category of polycells.

A shellability condition on polycells is used to define a subclass EΓ of Γ.
Each member of EΓ is isomorphic to a category of posets with extra structure
and is thus combinatorial in nature.

A simplicial T -complex is a simplicial set K with special elements (referred
to as thin) in each dimension satisfying Dakin’s axioms:

(T1) All degenerate elements of K are thin.

(T2) Every box has a unique thin filler.

(T3) If all faces but one of a thin element are thin, then so is the remaining
face.

For M a member of Γ, an MT -complex may be defined using these ax-
ioms. We prove that, for M in EΓ, there is an equivalence of categories
MT−complexes → simplicial T−complexes. Since EΓ is infinite, this gives
a rare example of an infinite class of non-trivially equivalent algebraic cate-
gories. Ashley has constructed an equivalence between simplicial T -complexes
and the important category of crossed complexes, studied recently by Brown
and Higgins.

We also show that a T -complex structure on an M -set defines a canonical
degeneracy structure. This is of use in defining a functor from simplicial T -
complexes to cubical T -complexes which we claim is an equivalence of categories.

Keywords: Categories, Model Categories, Cone-complexes, Polycells,
Shelling, Collapsing, Equivalences of Categories, T-complexes, degeneracy struc-
tures.

Copyright c© 2011 David W. Jones. “Poly T -complexes” by David W. Jones
is licensed under a Creative Commons Attribution-NonCommercial-NoDerivs
2.0 UK: England & Wales License. For details of this license see:
http://creativecommons.org/licenses/by-nc-nd/2.0/uk/
























































































































































































































































































































































