
On the axiomatizability of modal many-valued logics

Amanda Vidal

Institute of Computer Science, Czech Academy of Sciences.
amanda@cs.cas.cz

Modal logic is one of the most developed and studied non-classical logics, yielding a beautiful
equilibrium between complexity and expressibility. The idea of enriching a Kripke frame with
an evaluation over an arbitrary algebra offers a generalization of the concepts of necessity and
possibility offer a rich setting to model and study graded and resource-sensitive notions from
many different areas, including proof-theory, temporal and epistemic concepts, workflow in
software applications, etc. While the first publications on modal many-valued logics can be
traced back to the 90s [5, 6], it has been only in the latter years when a more systematic work
has been developed, addressing the axiomatizability question over certain algebras of evaluation,
characterization and study of model-theoretic notions analogous to the ones from the classical
case, decidability and applicability issues, etc (see eg. [7], [3, 4], [1], [9], [8], [2]...).

An open problem was that of the axiomatization of the finitary companion of those deductive
systems, starting from their definition based on Kripke models evaluated over FLew-algebras.
In particular, they were not known axiomatizations for the modal logics arising from models
with a crisp accessibility and using both 2 and 3 modalities, and evaluated locally at the
standard Gödel, MV and product algebras. In this talk we will see that the global deduction
over the classes of Kripke models over the standard MV and product algebras is not recursively
enumerable, and so, they are not R.E axiomatizable.

Moreover, it was also a question whether for any of the above logics, the global deduction
arises from the local one extended with the (unrestricted) necessity rule N2 : ϕ ` 2ϕ. We will
also see that this is not the case for a large family of algebras of evaluation, including the modal
expansions of  Lukasiewicz and Product Logics, in contrast to the modal logics studied up to
now in the literature.
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