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Algebraic exponentiation and abstract categories of interest

Initiated by the study of simple exactness properties and factorization systems a long
time ago, categorical algebra generalizes more and more constructions and results that
seemed to be specific to classical algebraic theories, such as theories of groups and of
algebras over rings. In this talk we first recall that although the category Grp of groups
is far from being cartesian closed, it admits two exponent-like constructions. Specifically,
given a group G one can form:

(a) the automorphism group Aut(G);
(b) for any group X the group X of maps from G to X.

These two constructions are the essential ingredients which make Grp action repre-
sentable [3] and locally algebraically cartesian closed ([9], [10]), respectively. There are
also a few other examples of action representable categories ([3], [4], [1], [2]) and of
categories which are locally algebraically cartesian closed ([10], [11], [5]).

The purpose of the talk is three-fold:

e To describe a context in which action representability and locally-algebraic-cartesian
closedness become dual to each other;

e To explain that the condition requiring the existence of normalizers (in the sense
of [12]) together with its dual are the source of many of the categorical properties
shared by the categories of (not necessarily unital) rings and various types of alge-
bras (including associative, Boolean and Lie) as well as the all categories of interest
in the sense of G. Orzech [13]. In particular we will see that algebraic coherence [8],
fiberwise-algebraic-cartesian closedness [5], and action accessibility [7] follow from
these two conditions;

e To explain how the theory of complete groups can be generalized to semi-abelian
categories, and to explore specific other concrete cases of this generalization.
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