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Construction of models for configurations spaces by refinements of discrete
Morse theory
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A discrete version of Morse theory, called discrete Morse theory, has been
developed for finite regular CW complexes since 1990"s. We extend and refine discrete Morse theory
by using classifying spaces of small categories. More concretely, we first introduced the notion of
flow path for a discrete Morse function f on a finite regular CW complex X, which generalizes that
of gradient vector field due to Forman. And then we constructed a category C(f) whose objects are
critical cells of f and whose morphisms are flow paths. The set of flow paths can be made into a
partially ordered set in such a way that C(f) becomes a category enriched over the category of
posets. The main result is that the original space X can be recovered from the discrete Morse
function T as the classifying space of this category C(T).
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