Relating logic programming theories of actions and partial order planning - I

Chitta Baral Department of Computer Science University of Texas at El Paso El Paso, Texas 79968, U.S.A.

chitta@cs.utep.edu 915-747-6952/5030 (phone/fax)

Key Words: Planning, theory of actions, logic programming, action languages.

Abstract

In this paper we argue that logic programming theories of action allow us to identify subclasses when the the corresponding logic program has nice properties (such as acyclicity) that guarantees decidability and sometimes polynomial time plan testing. As an example we extend the action description language A to allow executability conditions and show its formalization in logic programs. We show the relationship between the execution of partial order planners and the SLDNF tree w.r.t. the logic programs. In the end we briefly discuss how this relationship helps us in extending partial order planners to extended languages following the corresponding logic program (and its SLDNF tree).

1

References

[AB90] K. Apt and M. Bezem. Acyclic programs. In D. Warren and Peter Szeredi, editors, Logic Programming: Proc. of the Seventh Int’l Conf., pages 617–633, 1990.

[AB91] K. Apt and M. Bezem. Acyclic programs. New Generation Computing, 9(3,4):335– 365, 1991.

[AP94] K. Apt and A. Pellegrini. On the occur-check free logic programs. ACM Transaction on Programming Languages and Systems, 16(3):687–726, 1994.

[Bar95] C. Baral. Reasoning about Actions : Non-deterministic effects, Constraints and Qualification. In IJCAI 95, pages 2017–2023, 95.

[BF95] A. Blum and M. Furst. Fast planning through planning graph analysis. In IJCAI 95, pages 1636–1642, 95.

[BG93] C. Baral and M. Gelfond. Representing concurrent actions in extended logic programming. In Proc. of 13th International Joint Conference on Artificial Intelligence, Chambery, France, pages 866–871, 1993.

[BG94] C. Baral and M. Gelfond. Logic programming and knowledge representation.

Journal of Logic Programming, 19,20:73–148, 1994.

[BGP95] C. Baral, M. Gelfond, and A. Provetti. Representing Actions I: Laws, Observations and Hypothesis. In Proc. of AAAI 95 Spring Symposium on Extending Theories of Action: Formal theory and practical applications, http://cs.utep.edu/chitta/publications.html, 1995.

[Bro87] F. Brown, editor. Proceedings of the 1987 worskshop on The Frame Problem in AI. Morgan Kaufmann, CA, USA, 1987.

[DDS93] M. Denecker and D. De Schreye. Representing incomplete knowledge in abductive logic programming. In Proceedings of ILPS 93, Vancouver, pages 147–164, 1993.

[ENS92] K. Erol, D. Nau, and V.S. Subrahmanian. On the complexity of domainindependent planning. In AAAI 92, pages 381–386, 92.

[ENS95] K. Erol, D. Nau, and V.S. Subrahmanian. Complexity, decidability and undecidability results for domain-independent planning. To appear in AI Journal (Also Univ of Maryland CS TR-2797), 95.

[GL88] M. Gelfond and V. Lifschitz. The stable model semantics for logic programming.

In R. Kowalski and K. Bowen, editors, Logic Programming: Proc. of the Fifth Int’l Conf. and Symp., pages 1070–1080, 1988.

[GL91] M. Gelfond and V. Lifschitz. Classical negation in logic programs and disjunctive databases. New Generation Computing, pages 365–387, 1991.

1