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FHIHERIE S Con(a) = (¢, ) : ¢ RBIEARIFH a(e) = m(p,2). FHAFE
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(*) R Con(a) = afx), M4 alx) FFHMIEMZS 2 FAIARAER %

JEARA R : R Con(a) = o). MRIGEEME, FAEFRES X C Con(a) &
BXEax). TILEAX = a(z). B Ealz) > ANX, FILLAX L
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M* = afz)c]. FARBHIEWAYT %K, M, c k= a(z). O
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Set-theoretic Semantics for Modal Logic and Invariance

of Bisimulation

Jing Shi

Abstract

A non-well founded set with propositonal variables can be regarded as a model for
interpreting modal languages. For any non-well founded set a, a propositonal variable p
is true on a if and only if p belongs to a. The explanation of propositional conjunctions is
the same as that of classical propositional logic. A formula <A is true on « if and only if
there is a set b belonging to a, so that a is true on b. In a set, belonging relation is regarded
as accessible relation. Under this kind of thinking, we can define the standard translation
from modal language to first-order set theory language. For any modal formula A and set
variable x, the formula ST'(A, z) of the first-order set theory language can be recursively
defined. In relational semantics, van Benthem’s characterization theorem states that in a
first-order language with a unique binary relational symbol R, any first-order formula is
equivalent to the standard translation of a modal formula if and only if this first-order for-
mula remains unchanged under bisimulation. Therefore, modal language is an invariant
segment of the first-order relational language. Similarly, we can define the bisimulation
relationship on sets, and prove that van Benthem’s characterization theorem holds for the
set theory semantics and the constant segments of bisimulation on sets, that is, the modal
language is bisimulation invariant segments of the first-order set theory language.
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