105

¡ Electronic Transactions on Artificial Intelligence Vol. 3 (1999), Section B: pp. 105-120 http:==www.ep.liu.se/ej/etai/1999/006/

Refereed Article

Alan M. Frisch:

Solving Constraint Satisfaction Problems with NB-Resolution

Author’s affiliation: University of York, U.K.

Abstract: Though resolution and constraint satisfaction problems are two of the most developed areas in artificial intelligence, little has been done to explore the relationship between the two. This paper explores the relationship using the key observation that semantic trees, used in the study of resolution, and backtrack search spaces, used in the study of constraint satisfaction, are the same objects. The exploration results in the development of the NB-resolution rule of inference, a generalisation of ordinary resolution that can be used to solve constraint satisfaction problems. This paper proves that a clausal-form constraint satisfaction problem is backtrack-free if its constraints are closed under NB-resolution. This generalises the usual completeness result for resolution by telling us not only what happens when an unsatisfiable set of clauses is closed under resolution but also what happens when a satisfiable set of clauses is closed under resolution. The paper also presents a refinement of NB-resolution based on the order in which variables are considered in the search procedure.

106 Publication and review history

1. This work is originally presented at the Machine Intelligence 16 Workshop, 1-3 December, 1998, and the abstract is presented to the participants.

2. The present article is advertised to the MI peer community on December 1, 1999.

3. The present article is published by Linköping University Electronic Press on December 30, 1999, and is permanently available at http://www.ep.liu.se/ea/cis/1999/037/

4. The article is refereed during January - May, 2000 by the Organizing Committee of the Machine Intelligence workshops, and is accepted for inclusion in the ETAI.

5. The article appears in Electronic Transactions on Artificial Intellligence, Volume 3 (1999), Section B, pages 105–120. The issue and the annual volume are made permanently available at

http://www.ep.liu.se/ej/etai/1999/

6. Paper editions of the ETAI issue and the ETAI volume containing this artice are republished by the Royal Swedish Academy of Sciences.

The review policy and the quality requirements for acceptance are documented at http://www.etaij.org/info/

Article maintenance

The Electronic Transactions on Artificial Intelligence maintains an Article Interaction Page for this article at

http://www.etaij.org/ra/mi/005/ Besides the publication and review history, it contains links for contacting the author(s), as well as to amendments and other related information for the article. It is intended to keep these links up-to-date in the future.

Copyright conditions

For all versions of the article mentioned above, the copyright belongs to the author. The publishing agreements specify that it is permitted for anyone to download the article from the net, to print out single copies of it, and to use classroom sets of copies for academic purposes. Please refer to the article URL:s for additional conditions.