Preface

This volume consists of the refereed papers presented at the Fourth International Conference on Logic Programming and Non-Monotonic Reasoning (LP & NMR ’97) held at Dagstuhl, Germany in July, 1997. To emphasize the importance of running systems, for the first time we have also included selected papers describing implementations of systems/prototypes based on logic programming and non-monotonic reasoning. These systems have also been demonstrated during the conference and were selected by the members of the Panel on Implementations (listed on the next page).

LP & NMR ’97 is the fourth meeting in a series. The three previous meetings were held in Washington, U.S.A. in July 1991, in Lisbon, Portugal in June 1993, and in Lexington, U.S.A. in June 1995. The LP & NMR conferences have been designed to promote inter-disciplinary research on Logic Programming and Logical Foundations of Artificial Intelligence. By bringing together researchers in both disciplines they facilitate cooperation and cross-fertilization of ideas. The cross-disciplinary character of the conferences is further stressed by the individuals invited to deliver plenary addresses: Bruno Buchberger, Michael Gelfond, Joxan Jaffar, Robert M. Karig and Mirek Truszczyński. These invited speakers offered a tour, starting from Constraint Logic Programming, to Knowledge Representation and Automated Reasoning and finally reaching Industrial Needs.

Special thanks are due to the Program Committee, the invited speakers, the panelists and to additional reviewers (listed on the next page) for complete unbiased evaluation of submitted papers. We thank Howard Blair in particular for coordinating the review process.

Many people have contributed to the success of the LP & NMR ’97 conference. Diana Drake of the Mathematical Sciences Institute at the Cornell University (U.S.A.) helped in the timely execution of the review process. The staff of Castle Dagstuhl (Germany) were cordial hosts for the conference and took excellent care of the participants. The Artificial Intelligence group at the University of Koblenz (Germany) including the local organizing committee Peter Baumgartner, Frieder Stolzenburg and Chandrabose Aravindan, handled the overall organization. In particular, Chandrabose Aravindan was responsible for many organizational details (maintaining the web page, publicity, collecting papers, preparing the final print) and did a great job.

This conference was sponsored by several organizations listed on the next page. Their generous funding has greatly helped successful organization of this conference and we thank them all for that.

May 1997 Jürgen Dix, Koblenz Ulrich Furbach, Koblenz Anil Nerode, Ithaca,NY

Organization

Previous Conferences

LP&NMR ’91: (Eds.) Marek, Nerode, Subrahmanian Washington, D.C., U.S.A. LP&NMR ’93: (Eds.) Nerode, Pereira Lisboa, Portugal LP&NMR ’95: (Eds.) Marek, Nerode, Truszczyński Lexington, KY, U.S.A.

Conference Co-Chairs

Jürgen Dix University of Koblenz, Germany Ulrich Furbach University of Koblenz, Germany

Program Chair

Anil Nerode Cornell University, U.S.A.

Program Committee

Howard Blair Syracuse University, U.S.A. Frank de Boer Utrecht University, Netherlands Piero Bonatti Università di Torino, Italy Weidong Chen Southern Methodist University, U.S.A. Jürgen Dix University of Koblenz, Germany Ulrich Furbach University of Koblenz, Germany Georg Gottlob Technical University of Vienna, Austria Katsumi Inoue Kobe University, Japan Anthony Kakas University of Cyprus, Cyprus Robert Kowalski Imperial College, U.K. Michael Maher Griffith University, Australia Wiktor Marek University of Kentucky at Lexington, U.S.A. Anil Nerode Cornell University, U.S.A. Luís Moniz Pereira Universidade Nova de Lisboa, Portugal Teodor Przymusinski University of California at Riverside, U.S.A. V. S. Subrahmanian University of Maryland, U.S.A. Jia-Huai You University of Alberta, Canada

Organizing Committee

Chandrabose Aravindan University of Koblenz, Germany Peter Baumgartner University of Koblenz, Germany Frieder Stolzenburg University of Koblenz, Germany

Additional Referees

J. J. Alferes, Ch. Aravindan, C. V. Damásio, Y. Dimopoulos, K. Inoue, V. Lifschitz, C. Ruiz, M. L. Sapino and M. Truszczyński.

Panel on Implementations

Jürgen Dix University of Koblenz, Germany Ronen Feldman University at Ramat Gan, Israel Ilkka Niemelä Helsinki University of Technology, Finland Torsten Schaub University of Potsdam, Germany Mirek Truszczyński University of Kentucky at Lexington, U.S.A. David Scott Warren State University of New York at Stony Brook, U.S.A.

Sponsors

Association of Logic Programming (ALP), Compulog Network of Excellence, Deutsche Forschungsgemeinschaft (DFG), Gesellschaft für Informatik (GI), the Mathematical Sciences Institute of the Cornell University (US Army Research Office Center of Excellence), the University of Koblenz, and the US DOD Multiple University Research Initiative (MU) on the Foundations of Intelligent Systems (Cornell, Stanford, and UC Berkeley).

Notes

Table of Contents

Regular Papers

Forward and backward chaining in constraint programming . . . . . . . . . . . . . . . . . . 1 J. Jaffar, B. Liu, R. H. C. Yap (Invited Talk) Strong and weak constraints in disjunctive datalog . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 F. Buccafurri, N. Lenone, P. Rullo Non-monotonic reasoning with quantified boolean constraints . . . . . . . . . . . . . . . 18 Ch. Pollet, J. Remmel Improving the alternating fixpoint: The transformation approach . . . . . . . . . . . 40 U. Zukowski, S. Brass, B. Freitag Is non-monotonic reasoning always harder? . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 60 U. Egly, H. Tompits Complexity of only knowing: The propositional case . . . . . . . . . . . . . . . . . . . . . . . . 76 R. Rosati Affordable classes of normal logic programs . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 92 J. Seitzer, J. Schlipf Automated reasoning with non-monotonic logics . . . . . . . . . . . . . . . . . . . . . . . . . . . 112 M. Truszczyński (Invited Talk) Simulations between programs as cellular automata . . . . . . . . . . . . . . . . . . . . . . . .115 H. Blair, F. Dushan, P. Humenn Separating disbeliefs from beliefs in autoepistemic reasoning . . . . . . . . . . . . . . . 132 T. Janhunen Power defaults . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 152 G.-Q. Zhang, W. C. Rounds A study of Przymusinski’s static semantics . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 170 A. Bochman Resolution for skeptical stable semantics . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 185 P. A. Bonatti Computing non-ground representations of stable models . . . . . . . . . . . . . . . . . . . 198 T. Eiter, J. Lu, V. S. Subrahmanian Industry needs for integrated information services . . . . . . . . . . . . . . . . . . . . . . . . . 218 M. R. Karig (Invited Talk) Computing, solving, proving: A survey of the Theorema project. . . . . . . . . . . .220 B. Buchberger (Invited Talk) Towards a systematic approach to representing knowledge in declarative logic programming . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 222 M. Gelfond (Invited Talk) A paraconsistent semantics with contradiction support detection . . . . . . . . . . . 224 C. V. Damasio, L. M. Pereira On conservative enforced updates. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .244 M. Dekhtyar, A. Dikovsky, N. Spyratos

A general framework for revising non-monotonic theories . . . . . . . . . . . . . . . . . . 258 C. Witteveen, W. van der Hoek Composing general logic programs . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 274 A. Brogi, S. Contiero, F. Turini Modular logic programming and generalized quantifiers . . . . . . . . . . . . . . . . . . . . 290 T. Eiter, G. Gottlob, H. Veith Programs with universally quantified embedded implications . . . . . . . . . . . . . . . 310 V. Petukhin Generalized query answering in disjunctive deductive databases: Procedural and non-monotonic aspects . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 325 A. Yahya

System-Descriptions

DisLoP: Towards a Disjunctive Logic Programming System . . . . . . . . . . . . . . . . 342 Ch. Aravindan, J. Dix, I. Niemelä REVISE: Logic Programming and Diagnosis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 354 C. V. Damasio, L. M. Pereira, M. Schröder A Deductive System for Non-Monotonic Reasoning . . . . . . . . . . . . . . . . . . . . . . . . 364 T. Eiter, N. Leone, C. Mateis, G. Pfeifer, F. Scarcello The Deductive Database System LOLA . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 376 U. Zukowski, B. Freitag ACLP: Flexible Solutions to Complex Problems . . . . . . . . . . . . . . . . . . . . . . . . . . . 388 A. C. Kakas, C. Mourlas Non-monotonic Reasoning in FLORID. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .400 P. T. Kandzia GLUE: Opening the world to Theorem Provers . . . . . . . . . . . . . . . . . . . . . . . . . . . . 411 G. Neugebauer, D. Schäfer Smodels – an implementation of the stable model and well-founded semantics for normal LP. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .421 I. Niemelä, P. Simons XSB: A system for efficiently computing WFS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 431 P. Rao, K. Sagonas, T. Swift, D. Warren, J. Freire An implementation platform for query-answering: X-RAY . . . . . . . . . . . . . . . . . 442 T. Schaub, P. Nicolas

Author Index . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 455

Author Index

Aravindan, C. . . . . . . . . . . . . . . . . . . . 342

Blair, H. . . . . . . . . . . . . . . . . . . . . . . . . .115 Bochman, A. . . . . . . . . . . . . . . . . . . . . 170 Bonatti, P. A. . . . . . . . . . . . . . . . . . . . 185 Brass, S. . . . . . . . . . . . . . . . . . . . . . . . . . . 40 Brogi, A. . . . . . . . . . . . . . . . . . . . . . . . . 274 Buccafurri, F. . . . . . . . . . . . . . . . . . . . . . . 2 Buchberger, B. (Invited Talk) . . . . 220

Contiero, S. . . . . . . . . . . . . . . . . . . . . . 274

Damasio, C. V. . . . . . . . . . . . . . 224,354 Dekhtyar, M. . . . . . . . . . . . . . . . . . . . . 244 Dikovsky, A. . . . . . . . . . . . . . . . . . . . . .244 Dix, J. . . . . . . . . . . . . . . . . . . . . . . . . . . 342 Dushan, F. . . . . . . . . . . . . . . . . . . . . . . 115

Egly, U. . . . . . . . . . . . . . . . . . . . . . . . . . . 60 Eiter, T. . . . . . . . . . . . . . . . 198,290,364

Freire, J. . . . . . . . . . . . . . . . . . . . . . . . . 431 Freitag, B. . . . . . . . . . . . . . . . . . . . 40,376

Gelfond, M. (Invited Talk) . . . . . . . 222 Gottlob, G. . . . . . . . . . . . . . . . . . . . . . .290

Humenn, P. . . . . . . . . . . . . . . . . . . . . . 115

Jaffar, J. (Invited Talk) . . . . . . . . . . . . 1 Janhunen, T. . . . . . . . . . . . . . . . . . . . . 132

Kakas, A. C. . . . . . . . . . . . . . . . . . . . . 388 Kandzia, P. T. . . . . . . . . . . . . . . . . . . .400 Karig, M. R. (Invited Talk) . . . . . . 218

Leone, N. . . . . . . . . . . . . . . . . . . . . . .2,364 Liu, B. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 Lu, J. . . . . . . . . . . . . . . . . . . . . . . . . . . . 198

Mateis, C. . . . . . . . . . . . . . . . . . . . . . . . 364 Mourlas, C. . . . . . . . . . . . . . . . . . . . . . 388

Neugebauer, G. . . . . . . . . . . . . . . . . . .411

Nicolas, P. . . . . . . . . . . . . . . . . . . . . . . .442 Niemelä, I. . . . . . . . . . . . . . . . . . .342,421

Pereira, L. M. . . . . . . . . . . . . . . .224,354 Petukhin, V. . . . . . . . . . . . . . . . . . . . . 310 Pfeifer, G. . . . . . . . . . . . . . . . . . . . . . . . 364 Pollet, Ch. . . . . . . . . . . . . . . . . . . . . . . . . 18

Rao, P. . . . . . . . . . . . . . . . . . . . . . . . . . . 431 Remmel, J. . . . . . . . . . . . . . . . . . . . . . . . 18 Rosati, R. . . . . . . . . . . . . . . . . . . . . . . . . 76 Rounds, W. C. . . . . . . . . . . . . . . . . . . 152 Rullo, P. . . . . . . . . . . . . . . . . . . . . . . . . . . . 2

Sagonas, K. . . . . . . . . . . . . . . . . . . . . . 431 Scarcello, F. . . . . . . . . . . . . . . . . . . . . . 364 Schäfer, D. . . . . . . . . . . . . . . . . . . . . . . 411 Schaub, T. . . . . . . . . . . . . . . . . . . . . . . 442 Schlipf, J. . . . . . . . . . . . . . . . . . . . . . . . . .92 Schroeder, M. . . . . . . . . . . . . . . . . . . . 354 Seitzer, J. . . . . . . . . . . . . . . . . . . . . . . . . .92 Simons, P. . . . . . . . . . . . . . . . . . . . . . . . 421 Spyratos, N. . . . . . . . . . . . . . . . . . . . . . 244 Subrahmanian, V. S. . . . . . . . . . . . . 198 Swift, T. . . . . . . . . . . . . . . . . . . . . . . . . 431

Tompits, H. . . . . . . . . . . . . . . . . . . . . . . .60 Truszczyński, M. (Invited Talk) . . 112 Turini, F. . . . . . . . . . . . . . . . . . . . . . . . .274

van der Hoek, W. . . . . . . . . . . . . . . . .258 Veith, H. . . . . . . . . . . . . . . . . . . . . . . . . 290

Warren, D. . . . . . . . . . . . . . . . . . . . . . . 431 Witteveen, C. . . . . . . . . . . . . . . . . . . . 258

Yap, R. H. C. . . . . . . . . . . . . . . . . . . . . . . 1 Yahya, A. . . . . . . . . . . . . . . . . . . . . . . . 325

Zhang, G.-Q. . . . . . . . . . . . . . . . . . . . . 152 Zukowski, U. . . . . . . . . . . . . . . . . . 40,376