Harmonious many-valued propositional logics and the logic of computer networks

Heinrich Wansing

Institute of Philosophy Dresden University of Technology 01062 Dresden, Germany Heinrich.Wansing@tu-dresden.de

Yaroslav Shramko

Department of Philosophy State Pedagogical University 50086 Krivoi Rog, Ukraine yshramko@ukrpost.ua

Abstract. In many-valued logic, sometimes a distinction is made not only between designated and undesignated (not designated) truth values, but between designated, undesignated, and antidesignated truth values. But even if the set of truth values is, in fact, tripartitioned, usually only a single semantic consequence relation is defined that preserves the possession of a designated value from the premises to the conclusions of an inference. We shall argue that if the set of anti-designated values does not constitute the complement of the set of designated values, it is natural to define two entailment relations, a positive one that preserves possessing a designated value from the premises to the conclusions of an inference, and a negative one that preserves possessing an antidesignated value from the conclusions to the premises. Once this distinction has been drawn, it is quite natural to reflect it in the logical object language and to contemplate many-valued logics whose language is split into a positive and a matching negative logical vocabulary. If the positive and the negative entailment relations do not coincide, the interpretations of matching pairs of connectives are distinct, and nevertheless the positive entailment relation restricted to the positive vocabulary is isomorphic to the negative entailment relation restricted to the negative vocabulary, then such a many-valued logic is called harmonious. We shall present examples of harmonious finitely-valued logics. These examples are not ad hoc, but emerge naturally in the context of generalizing Nuel Belnap’s ideas on how a single computer should think to how interconnected computers should reason.