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There is no end to the number of problem posed by bugs of software and hardware.
Model checking is the technique to verify such systems. We gives a theory to reuse
‘abstraction’ that is efficiency technology in model checking. The cost of abstraction is
high, because even if an abstraction is efficient to verify a property, it may be inefficient to
verify other properties. If this result allows us to reuse abstractions, it reduces the cost of
abstractions. We especially gives a theory to reuse abstractions between different
multi-valued logics. The validity of abstractions is mathematically guaranteed by using
theories about multi-valued logics and simulations.

The results are as follows. We give a general fixed point logic including four
multi-valued logics (Frame, De Morgan Frame, Bilattice, Mied TS) as examples. Under
the logic, we formulate abstractions by using ‘the pair of two adjunctions’ and prove that
the abstraction allows us to pull back results of verification. Moreover, we give the
sufficient condition to reuse such abstractions.

As related work, we also analyze unary operators on multi-valued logics whose truth
values form a powerset. We discover the correspondence between the hierarchy of Kleene
algebras and the hierarchy of multirelations that is another representation of such unary
operators.
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