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Abstract

The overarching theme in this thesis is the notion of stability in the context
of superintuitionistic (si logic) and normal modal logics. Stability here refers
to a class of (Kripke) frames or models that is closed under relation preserving
images. A logic is called stable if it is characterized by a class of frames closed
under relation preserving images. Since the standard filtration method produces
relation preserving images, filtration can be applied to prove the finite model
property (fmp) of stable logics. Thus, stable logics can be seen as the “filtration”-
analogues of the well known transitive subframe modal and subframe si logics that
are the logics whose fmp can be proved via selective filtration.

In this thesis we investigate the class of stable modal logics and its generaliza-
tion to M-stable logics. Moreover, we study the relations between stable logics in
the modal and intuitionistic settings. Finally, we explore stability in the context
of dynamic (epistemic) logic. Known properties of subframe logics are often the
guiding examples in our study. In fact, a central goal of the thesis is to explore
relations between stable and subframe logics by identifying common features and
differences.

We describe the content of the main chapters in detail. In Chapter 3 we
introduce cofinal stable si logics as the stable analogues of cofinal subframe si
logics and study properties of these logics. Moreover, we provide a unified look
on H-stable si logics, where H is a locally finite reduct of Heyting algebras en-
compassing subframe, cofinal subframe, and stable si logics. In Chapter 4 we
expand the study of stable modal logics. In particular, we investigate the behav-
ior of stability with respect to modal companions and intuitionistic fragments.
We also explain similarities and differences between stable and subframe modal
logics. Chapter 5 discuss canonical formulas from an algebraic perspective by re-
viewing and summarizing results from the literature. In Chapter 6 we strengthen
the parallels between stable and subframe si logics by connecting them to modal
operators on Heyting algebras, namely the lax modality and the interior operator,
respectively. In Chapter 7 we take a fresh look at the class of NNIL-formulas via
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stable maps. In particular, we give full descriptions of the n-universal models
for NNIL-formulas. We also provide alternative proofs of the known results that
logics axiomatized by NNIL-formulas have the fmp and are canonical. Finally,
in Chapter 8 we investigate stability in the context of dynamic epistemic logic.
We treat images of models under stable maps as model-transformation opera-
tions. These operations give rise to dynamic logics with abstraction modalities.
We prove completeness results for these logics via reduction. We explain that in
some special cases, these logics can be regarded as logics of filtration.


