Position Paper

Georg Moser Technische Universität Wien

I am currently working on my thesis “Equational Calculi as Decision Procedures”. In this thesis I investigate the use of equational calculi to decide fragments of clause logic with equality, i.e. I survey the question in which form the underlying calculus has to be enlarged in the transition from resolution decision procedures for first-order logic to paramodulation decision procedures, which are capable of first-order logic with equality. The aims of the thesis are twofold. In the first part I am busy with the comparison of the two most important equational calculi, namely ordered paramodulation and superposition. I try to present those calculi in a uniform way and to point out the crucial differences of both calculi and their refinements, e.g. positive ordered paramodulation [HR91] or basic ordered paramodulation [BGLS95], with respect to their application as paramodulation decision procedures. The remainder of the thesis is concerned with the presentation of paramodulation decision methods for the Ackermann class [BGW93] and the monadic class [FS93]. The last chapter is concerned with a model building procedure for PVD extended by ground equality atoms [FLTZ93, FL96]. For general information on automated model building, see [FL93, Hir95]. Hence this thesis is not concerned with term schematizations, neither to obtain more efficient refinements, nor does it present a model building procedure that used term schematizations techniques to represent infinite structures occurring in the obtained Herbrand model.

Nevertheless I am interested in the use of term schematizations for the representation of (automatically) generated Herbrand models. I will take part in a project—“Equational Calculi and Automated Model Building”— sponsored by FWF–Austria, starting in fall 1996 at the Institut für Computersprachen, Abt. Formale Sprachen, TU Wien. The main task in this project is to investigate the question how the decision problem in clause logic with equality is tractable and moreover how appropriate model building procedures dealing properly with the equality predicate can be defined. Clearly in this project it will be necessary to deal with infinite structures, and term schematizations provide a straightforward tool to extend the model representation techniques introduced in [FL93, FL96].

References

[BGLS95] L. Bachmair, H. Ganzinger, C. Lynch, and W. Snyder. Basic paramodulation and superposition. Information and Computation, 121(2):172–192, 1995.

[BGW93] L. Bachmair, H. Ganzinger, and U. Waldmann. Superposition with Simplification as a Decision Procedure for the Monadic Class with Equality, pages 86–93. Number 3 in Kurt Gödel Colloquium: Computational Logic and Proof Theory. Springer Verlag, LNCS 713, 1993.

[FL93] C.G. Fermüller and A. Leitsch. Model building by resolution. In Computer Science Logic, 6th Workshop, pages 134–148, San Miniato/Italy, September 1993. Springer Verlag, LNCS 702.

[FL96] C.G. Fermüller and A. Leitsch. Decision procedures and model building in equational clause logic. Technical Report ??, Institut für Computersprachen, TU Wien, Wien, Austria, 1996.

[FLTZ93] C.G. Fermüller, A. Leitsch, T. Tammet, and N. Zamov. Resolution Methods for the Decision Problem. Springer Verlag, LNAI 679, 1993.

[FS93] C.G. Fermüller and G. Salzer. Ordered paramodulation and resolution as decision procedure. In A. Voronkov, editor, Logic Programming and Automated Reasoning, pages 122–133. Springer Verlag, LNCS 698, 1993.

[Hir95] J. J. Hirschberger. Resolution-based automated model building, 1995.

[HR91] J. Hsiang and M. Rusinowitch. Proving refutational completeness of theorem-proving strategies: The transfinite semantic tree method. Journal of the ACM, 383:559–587, 1991.