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This talk is a preliminary report on a project suggested in [3]. The goal is to
give a (combinatorially) geometric description of a rather large class of computads
(= free ∞-categories with distinguished generators; all higher-dimensional categories
mentioned here are strict), much as [3] does for the class of many-to-one computads.
Sources of inspiration were the articles [1], [6] and [5], in which computads are con-
structed from certain “complexes”. In each of them a condition of global acyclicity is
imposed (allowing composition to be represented by plain set-theoretic union), which
the present work will avoid.

The central notion here is that of a hypotopic set. It differs from the notion of an
oriented polytopic set in that facets of a cell are allowed (and by further constraints in
fact demanded) to occur in arbitrary lower dimensions (hence the prefix ‘hypo’). Sim-
plicial and cubical sets as well as dendrotopic sets all can be interpreted as instances
of hypotopic sets.

Legitimate cell configurations in a hypotopic set, the tissues, form a category,
which the expected pasting operations render ω-categorial. (So the ω-category laws,
including the boundary ones, are satisfied in a weakened form.) Attention is restricted
to those hypotopic sets that are well formed in that all boundary tissues of cells are
well formed, that is, generated from (lower-dimensional) cells by the pasting oper-
ations. The problem now is to find “nice” conditions that, while being reasonably
inclusive, ensure that (a) the (∞-categorial) full subcategory of well-formed tissues
is essentially discrete — then its components form an ∞-category — and (b) this
∞-category is free.

A certainly nice condition is semiregularity : the absence of “singular” faces in
the source tissues of cells. It can be subdivided according to the ranks of these
faces. (Facets have rank 0, ridges have rank 1, and so on.) Rank-1 semiregularity is
sufficient for (a) alone. As for the stated problem (regarding both (a) and (b)), the
presenter’s best proven solution to date is rank-1 and -2 semiregularity in conjunction
with “translationality” of “enhanced” dual hemigraphs. It includes all dendrotopic
sets, as well as simplicial and cubical sets up to dimension 3 (but, unfortunately,
not beyond). The presenter’s best conjectural (and as yet unrefuted) solution is full
semiregularity on its own. It would include all dendrotopic, simplicial and cubical sets.
It would also include, for instance, A. J. Power’s 4-dimensional (counter-)example.

The category of well-formed hypotopic sets satisfying (a) and (b) is in fact con-
cretely embedded into the category of computads. The full subcategory described by
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either solution is a concrete presheaf category, as can be shown using the methods
of [4]. The composite result is a counterpart to the fact, expounded in [2], that the
concrete category of all computads is not a presheaf category.
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