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Mereotopological Reconstruction of Aristotelian Modal Logic
SAITO Nobuto

ABSTRACT

In a previous paper we tried to shed some light on Aristotelian Modal Logic
(hereafter ‘AML’) from a mereotopological perspective (‘mereotopology’ is
a topological expansion of ‘mereology’, which in turn is the formal theory
of part and whole). Although we succeeded in logical reconstruction of the
essential part of AML, the remaining part which contains some important
types of modal propositions was put aside for simplicity and still remains
unexplained. The present paper aims to repair the shortcomings of our
foregoing investigation and fundamentally improve our initial project of
mereotopological reinterpretation and refinement of AML.

In this paper two types of modal propositions will be examined in detail,
i. e. the possible general and the necessary particular (these are both positive
and other two negative types will be omitted here by logical parity). It will
be found that there are many remarkable structural properties in these
propositions and logically important relationships between their subtypes.
Based on careful observation, we will make a radical proposal that each of
two modal propositions should be divided into three subordinate types. The
argument, of course, might look too provocative, since the strategy adopted
here obviously forces us a substantial revision of our common understandings
about what modal concepts are. However, our approach would be finally
supported by the fact that the newly obtained scheme for modal notions
shows perfect congruence with some well-known results in the lattice theory.

This paper also intends to be a verification of the claim that
mereotopology can be regarded as an adequate semantic basis for AML. The
whole body of results achieved in the following will be the evidences for that

purpose.



