A Modal Distributive Law (abstract)

Yde Venema*

Institute for Logic, Language and Computation, Universiteit van Amsterdam
Plantage Muidergracht 24, 1018 TV Amsterdam, Netherlands
yde@science.uva.nl

In our talk we consider the coalgebraic, or cover modality V which, in modal
logic, goes back to the work of Fine on normal forms. The connective, taking a
set of formulas as its argument, can be defined in terms of the usual box and
diamond operators:

ve:=0\/on N\ 0o,

where ¢@ denotes the set {Op | ¢ € &}, Conversely, the standard modalities
can be defined in terms of the cover modality, from which it follows that we may
equivalently base our modal language on V as a primitive symbol:

Cp=Vi{p, T}
Op = VoV V{y}.

The main purpose of the talk is to underline the fundamental importance of
the following equivalence, which we call a distributive law since it shows how
conjunctions distribute over nabla’s (and disjunctions):

VoAve = \| V{ery |(e.¢) e 2} (1)
Zebdrad’

Here & <1 @' denotes the set of relations R C @ x @' that are full in the sense
that for all ¢ € @ there is a ¢’ € @’ with (¢, ¢’) € R, and vice versa.

As an important corollary of () and the equidefinability of V and {0, ¢},
every modal formula can be rewritten into a distributive normal form in which
the only conjunctions are of the form A\ P AV®, where P is a set of literals, i.e.,
proposition letters and negations of proposition letters.

We then move on to some consequences of this fact. First we show that for-
mulas in distributive normal form allow a direct, inductive definition of uniform
interpolants. And second, we briefly review the work of Janin and Walukiewicz
on automata for the modal p-calculus (which is where the notion of distributive
normal form stems from).

Finally, we turn to some of our recent work in this area. We discuss our
axiomatization of (positive) modal logic based on the cover modality, and, time
permitting, sketch its connection with the Vietoris construction in topology. We
finish with putting the cover modality into the wider, coalgebraic perspective,
introduced by Moss, and discuss the meaning of the associated distributive law
in this more general setting.
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