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Algorithms for Deriving Minmum Unsatisfiable Boolean Subformulae

ZHANG Jiarmin, SHEN Sheng yu, LI Si-kun
(School f Computer Science, National University f D¢ense Technolgy, Changsha, Hunan 410073, China)

Abstract:  Explaining the causes of infeasibility of Boolean formulae has practical applications in various fields. A smallest
cardinality unsatisfiable subformula can provide a succinct explanation of infeasibility, and help automatic tools to rapidly locate the
errors, and determine the underlying reasons for the failure. We present the relationship between maximal satisfiability and minimum
wsatisfiability. Based on the relationship, a compounded greedy genetic algorithm and an ant colony algorithm are proposed to de
rive a minimum unsatidiable subformula. We repoit experimental results on practical benchmarks, as compared with the best known
branch and bound algorithm. The results show that two algorithms strongly outperform the brandr and-bound algorithm, and the
compounded greedy genetic algorithm outperforms the ant colony algorithm on both efficiency and size of unsatisfiable subformulae.
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