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In this research, we tackled the development of an automatic synthesis
method of a cooperative reactive system from a formal requirement specification, based on necessary
conditions of realizability of the specification.

We found eight new necessary conditions of the realizability, gave a systematic characterization for
the new conditions and also existing ones, and proof a hierarchy theorem among the conditions. The
conditions are systematically categorized with four viewpoints: exhaustivity, strategizability,
preservability and stability. In these viewpoints, we can analyze defects of specifications and also
imply the possibility of cooperation between a reactive system and external environment. We also
revealed expected complexities of checking problems for the necessary conditions, based on_the
similarity among subroutines of their checking procedures. That is, we established the basis of
cooperative reactive system synthesis methods based on necessary conditions of realizability.
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