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Summary

Propositional Satisfiability (SAT) is fundamental in solving many application problems in Artificial Intelli-
gence and Computer Science. Remarkable improvements in the efficiency of SAT solvers have been made over the
last decade. Such improvements encourage researchers to solve constraint satisfaction problems by encoding them
into SAT (i.e. “SAT encoding”). Balanced Incomplete Block Design (BIBD) is one of the most typical block de-
signs. BIBDs have been applied in several fields such as design experiments, coding theory, and cryptography. In this
paper, we consider the problem of generating BIBDs by SAT encoding. We present a new SAT encoding that is an
enhancement of order encoding with the idea of binary tree. It is designed to reduce the number of clauses required
for cardinality constraints, compared with order encoding. In our experiments, our encoding was able to give a greater
number of solutions than order encoding and state-of-the-art constraint solvers Mistral and choco.
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