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Abstract

Consistency technique is an important method to solve constraint satisfaction problem
(CSP) instances. Since all existing algorithms have the same feature of single
propagation, we propose a multi-value propagation theory and prove that k-single
propagation is equivalent to 1-multi-value propagation. Based on this, we present arc
consistency (AC) theory of multi-value propagation and combine it with SAC (singleton
AC) to form a new multi-value propagation algorithm SAC-MP. Besides, we also prove
its soundness and completeness. In our experiments on random CSPs, N-queens
problems, pigeon problems and benchmarks, the efficiency of our algorithm SAC-MP is 2
~3 times those of the existing SAC-SDS and SAC-3 algorithms.
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