
Weak action representability and categories of algebras

M. Mancini

Manuel Mancini (manuel.mancinil@unipa.it; manuel.mancini@uclouvain.be)
Dipartimento di Matematica e Informatica, Università degli Studi di Palermo, Italy

Abstract.
It is well known that in the semi-abelian category Grp of groups, internal actions are represented

by automorphisms. This means that the category Grp is action representable with the actor of a
group being its group of automorphisms. The notion of action representability has proven to be quite
restrictive: for instance, it was proved that the only non-abelian variety of non-associative algebras
which is action representable is the variety of Lie algebras. More recently G. Janelidze introduced the
concept of weakly action representable category, which includes a wider class of categories, such as the
variety of associative algebras and the variety of Leibniz algebras.

The notion of weak action representability was studied in the context of varieties of algebras:
it was shown that every object X of an algebraically coherent variety V admits an external weak
representation ActV(−, X) ↣ HomPAlg(U(−), E(X)), where E(X) is a partial algebra, called external
weak actor, and U denotes the forgetful functor from V to the category PAlg of partial algebras.

The aim of this talk is to investigate the relationship between action accessibility and weak action
representability in the context of varieties of algebras. Using an argument of J. R. A. Gray in the
setting of groups, we prove that the varieties of k-nilpotent (k ≥ 3) and n-solvable (n ≥ 2) Lie
algebras are not weakly action representable. This establishes that a subvariety of a (weakly) action
representable variety of non-associative algebras need not be weakly action representable.

We then aim to study the representability of actions in the context of categories of unitary non-
associative algebras, which are ideally exact in the sense of G. Janelidze. After describing the monadic
adjunction associated with any category of unitary algebras, we prove that the categories of unitary
associative algebras, unitary alternative algebras and unitary Poisson algebras are action representable.
This is joint work with X. García Martínez (University of Vigo) and F. Piazza (University of Messina).

References
[1] J. Brox, X. García-Martínez, M. Mancini, T. Van der Linden and C. Vienne, Weak representability

of actions of non-associative algebras, Journal of Algebra 669 (2025), no. 18, 401–444.

[2] A. S. Cigoli, M. Mancini and G. Metere, On the representability of actions of Leibniz algebras and
Poisson algebras, Proceedings of the Edinburgh Mathematical Society 66 (2023), no. 4, 998–1021.

[3] X. García-Martínez and M. Mancini, Action accessible and weakly action representable varieties
of algebras, submitted, preprint arXiv:2503.17326, 2025.

[4] M. Mancini and F. Piazza, Action representability in categories of unitary algebras, submitted,
preprint arXiv:2503.04488, 2025.


