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In this paper, we propose a new encoding method for a set of PB (Pseudo-Boolean) constraints into propo-
sitional satisfiability (SAT) problems, in which Boolean Cardinality (BC) constraints are used as an inter-
mediate form. The proposed method has the following three features. First, it can maintain general arc
consistency by unit propagation of a SAT solver. Second, it can encode equivalent PB constraints with
the same solutions—even their coefficients and right hand side value are different—into the same interme-
diate form and SAT instance. Third, for PB constraints whose number of kinds of coefficients is relatively
small compared with the number of terms, the intermediate form becomes simpler and they can be encoded
with a small number of clauses. Such PB constraints often appear in international PB solver competition
benchmarks. In experiments, we compared the proposed encoding method with existing methods, BDD
and Sorter. The former maintains general arc consistency by unit propagation, while the later maintains
consistency checking that is weaker than general arc consistency. As the result, for PB constraints in which
the number of different coefficients is not more than 10%, we confirmed that the proposed method is better
than those two methods in terms of the number of encoded clauses and the efficiency in solver performance.
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