Categories with sums and right distributive tensor product

Anna Labella

Models for parallel and concurrent processes lead quite naturally to the study of monoidal categories [1]. In particular a category Tree of trees equipped with a non symmetric tensor product, interpreted as concatenation, seems to be of particular interest in representing (local) behaviour of non deterministic agents able to communicate [2]. This category is also provided with a coproduct (corresponding to choice between behaviours) and the tensor product is only partially distributive w.r.t. it, in order to preserve non determinism.

More specifically, Tree(A) is the full subcategory of A-SymCat consisting of finite objects, where A is the 2-category induced by the free monoid generated from the set A. Because of its very nature Tree(A) has finite coproducts and initial object, but it inherits from the free monoid the concatenation operation as a non-symmetric monoidal functor, that distributes on the right w.r.t. coproducts. In this paper we prove that, given an alphabet A, Tree(A) is equivalent to the free category generated by A and enjoying the above mentioned properties. We provide a a deductive system and a list of equations defining such a category [4], as well as normalization theorems both for its objects and its morphisms intended as terms. By exploiting this normal forms, we prove the main result, providing in this way a concrete description of a free structure.

References

[1] S. Kasangian and A. Labella, Enriched Categorical Semantics for Distributed Calculi, Journal of Pure and Applied Algebra 83 (1992), 295-321.

[2] S. Kasangian and A. Labella, Operational Trees as models for Concurrency, to appear.

[3] G.M. Kelly, Basic Concepts of Enriched Category Theory, Cambridge University Press (Cambridge 1982).

[4] J. Lambek and P.J. Scott, Introduction to higher order categorical logic, Cambridge University Press (Cambridge 1986).

[5] M. Laplaza, Coherence for Distributivity, in: Coherence in Categories LNM 281, pp. 29-65 (Springer Verlag, Berlin 1972).

[6] F.W. Lawvere, Metric Spaces, Generalized Logic, and Closed Categories, Rend.

Sem. Mat. Fis. Milano 43 (1973), 135-166.

[7] R.F.C. Walters, Sheaves and Cauchy-Complete Categories, Cahiers de Top. et Gom. Diff. 22 (1981), 283-286.