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Abstract.

Let O, be the category (n- Cat)- Cat of categories enriched in n-categories, or Cat(n- Cat), the
category of categories internal in n-categories, with n > 1. We introduce Gray multicategory and
left and right Gray skew-multicategory of O,. They all differ by type (*, ) which depends on the
nature * of functors and e of transformations used in their construction. We show (in law dimensions)
that left Gray skew-multicategories of certain ei-type are left closed and left representable, whereas
right Gray skew-multicategories of other es-type are right closed and right representable. For Gray
multicategories we show that: 1) those of strict *-type are representable, and 2) that those of certain
o -type are left closed, and those of other es-type are right closed, both for any *-type, and that they
are related by duality. Using the results of Hermida on the equivalence of representable multicategories
and monoidal categories, and of Bourke-Lack that left representable skew-multicategories yield skew-
monoidal categories, we obtain non-Cartesian monoidal and skew-monoidal (closed) categories of
internal and enriched categories depending on the type. Our construction generalizes results of Gray
and Bohm of closedness and Gray-monoidality for the categories of 2-categories and double categories
(in the sense of dimension and type, respectively), and recent results of Bourke-Lobbia for Gray-
categories (in the sense of type). The approach we use relies on the tools developed in [4] and [5].

This is a work in progress, the results are expected not to depend on dimension n.
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