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Abstract: The purpose of this work is to define the notion of a T -complex
and to give some of its basic properties. A T -complex is a simplicial set X with
certain special elements in each dimension. These special elements are called
thin and are required to satisfy the following three axioms:

(A1) all degenerate elements of X are thin,

(A2) any horn in X has a unique thin filler,

(A3) if all faces but one of a thin simplex of X are themselves thin, then so also
is the last face.

Further a T -complex is said to be of rank n if above dimension n it consists only
of thin simplices.

We show how the axioms for a T -complex X enable us to define n groupoid
structures on the set Xn of n-simplicies. In particular we prove that the category
of T -complexes of rank 1 is equivalent to the category of groupoids and that
the category of rank 2 is equivalent to the category of crossed modules over
groupoids. A crossed module over a groupoid is an extension of the idea of
a crossed module as defined by Whitehead [11] where one has a morphism
d : A → B of groups together with a group action of B on A written ab and
satisfying

(i) d(ab) = b−1d(a)b and ada
′

= a′
−1

aa′.

The higher dimensional generalisation of a crossed module is a crossed chain
complex, originally defined by Whitehead [11] and called by him a homotopy
system, and we show how, by using relative homotopy groups, one can obtain
a crossed chain complex from a T -complex.
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