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Solutions to Minimum Path Sets and Its Implementation in Mathematica
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Abstract ; There is difficulty encountered during the process of solving fault tree (FT) for its minimum path sets
(MPS) , for instance, the amount of calculation is large, the special simplification software is scarce, and the
manual calculation is fallible. In order to overcome these problems, two known methods of obtaining MPS are
researched, their solution paths are illustrated in form of diagram. According to all these above, by theoretical
deriving, the representations of the FT by the minimum cut sets (MCS) and MPS are proved equivalent.
Further, a new method for obtaining MPS is proposed and proved in this paper. Through establishing basic
simplification rules in Mathematica, the method of automatically simplifying FT is implemented. Finally,
correctness and convenience of these three methods of obtaining MPS are verified by examples.
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