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Fuzzy Safety and Liveness Properties
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Abstract Formal specification is to construct specification of the developed software and hardware systems by using formal lan-
guage and describes their models and properties. Among which,the specification of properties which includes the specification of
branching-time properties,plays an important role in verification of systems. In the classical setting, the specification of properties
is based on two-valued logic, and hence cannot describe the inconsistent or uncertain information. Consequently, extending the
specification languages of properties to the fuzzy setting helps to verify the fuzzy systems. In this paper,first,a formal definition
of branching-time properties,especially the safety and liveness properties in the fuzzy setting,is given. Then,two types of closure
operations are defined,resulting in 4 types of properties which are universal safety,universal liveness, existential safety,and exis-
tential liveness. Finally,it is shown that any branching-time property is the intersection between an existential safety property and
an existential liveness property,or a universal safety property and a universal liveness property,or an existential safety property
and a universal liveness property.

Keywords Formal specification, Fuzzy logic, Branching-time properties,Safety properties,Liveness properties
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