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ABSTRACT

Combinatorial worlds can be used to give an account of necessity and possibility.
Both accessibility and similarity between worlds can be defined. In this paper, we
claim that combinatorial worlds can form a knowledge representation framework,
and provide an interesting approach to nonmonotonic reasoning and belief revision.
We investigate such aspects of the combinatorial worlds framework as computing
concept lattices of worlds, entaillment relation between concepts, accessibility be-
tween worlds and concept lattice inclusion, models of concepts and a corresponding
notion of logical implication, and model-based belief revisions. Finally, we consider
an example of nonmonotonic reasoning involving the notions of accessibility and
similarity between worlds and systems of similarity spheres.

1. Introduction

Combinatorial worlds are built from states of affairs, which are associations be-
tween universals (properties) and particulars (individuals).! Mormann” shows that
combinatorial worlds can be used to give an account of necessity and possibility. Fur-
thermore, both accessibility and similarity (based on partial accessibility) between
the worlds can be defined, and thus similarity spheres of Lewis® can be considered.

We claim that combinatorial worlds can form a knowledge representation frame-
work, and provide an interesting approach to nonmonotonic reasoning and belief
revision. Belief logics based on modal logics form an intuitively attractive account
of belief —a sentence is believed if it is true at every possible world accessible to our
world. However, an accessibility relation makes worlds either accessible or not: one
might need not only accessibility but also the similarity between possible worlds. Sys-
tems of (similarity) spheres originally developed by Lewis® for counterfactual logic
are also of vital importance in the area of belief revision,>*1° and this justifies our
interest in combinatorial worlds.

Several aspects of reasoning with combinatorial worlds will shortly be discussed
here; a detailed treatment, including proofs, can be found in Nowak and Eklund.® The
next section provides basic definitions and shows how to efficiently compute concept
lattices of given combinatorial worlds. Then, the notion of entailment is considered
and a definition of models is proposed; a correspondence between entailment and
logical implication is shown. After that, accessibility and similarity between worlds
and systems of similarity spheres are presented, discussed and employed in a simple
example of nonmonotonic reasoning. Finally, we conclude and comment on further
research.
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