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Implication Theory and Algorithm for Fuzzy Transitive
Embedding in Fuzzy Structural Modeling

Tamorsu MiTamMural and Azuma Onucait

Fuzzy Flexible Interpretive Structural Modeling (FISM/fuzzy) is a fuzzy version of
Flexible Interpretive Structural Modeling (FISM). The fuzzy transitive embedding is a
problem of how to efficiently fill the fuzzy reachability matrix. In this paper an impli-
cation theory and an algorithm for fuzzy transitive embedding of FISM/fuzzy are pro-
posed. A fuzzy partially filled reachability matrix is proposed, which is an extension of
a fuzzy reachability matrix and has great utility in the process of developing a fuzzy
reachability matrix. The algorithm for the determining all of the implied values of
unknown elements of the fuzzy partially filled reachability matrix derived from the
supplied value is proposed. The algorithm requires O(n?) computer time and 6(n?%)
storage, where 7z is the number of the system elements. Use of the algorithm makes it
possible to do a flexible and an efficient modeling for complex and fuzzy systems.
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