Participation at the Symposium on Abstraction, Reformulation and Approximation

Dieter Hutter

German Research Center for Artificial Intelligence (DFKI GmbH), Stuhlsatzenhausweg 3, D-66123 Saarbrücken, Germany, hutter@dfki.uni-sb.de, Tel. -49-681-302-5317

In the field of inductive theorem proving syntactical differences between the induction hypothesis and induction conclusion are used in order to guide the proof. We use coloring of terms [Hut90, Hut97c] to perform the rippling process and there is considerable evidence of its success on practical examples. Recently we gave a general formalisation of coloring terms in a higher-order setting [HuKo97]. We introduced a simply-typed lambda calculus with color annotations and presented algorithms for unification, pre-unification and pattern unification. Our work is a formal basis to the implementation of rippling in a higher-order setting.

In order to cope with large case studies arising from the application of formal methods in an industrial setting [HLS+96a, HLS+96b], we developed new techniques using coloring terms to support hierarchical proof planning [CH94, Hut96, Hut97a, Hut97b, Hut97d] which is implemented into the INKA-system [BHH+86, HuSe96]. Following the paradigm of difference reduction, proofs are obtained by removing syntactical differences between parts of the formula to be proven step by step. To guide this manipulation we introduce several types of abstractions on terms. These abstractions are parameterized by the individual goals of the manipulation and are especially designed to ease the proof search based on heuristics. The hierarchical approach and thus the decomposition of the original goal into several subgoals enables the use of different abstractions or different parameters of an abstraction within the proof search.

References

[AH97a] S. Autexier, D. Hutter: Equational Proof-Planning by Dynamic Abstraction International Workshop on First-Order Theorem Proving (FTP97), RISC-Linz Report Series No. 97-50, Austria, 1997 [AH97b] S. Autexier, D. Hutter: Parameterized Abstractions used for Proof Planning Research Report RR 97-04, DFKI GmbH, Saarbrücken, 1997 [BHH+86] S. Biundo, B. Hummel, D. Hutter, C. Walther: The Karlsruhe Induction Theorem Proving System Proceedings 8th International Conference on Automated Deduction, CADE-8, Springer Verlag, LNCS 230, 1986 [CH94] J. Cleve and D. Hutter. A methodology for equational reasoning. Hawaii International Conference on System Sciences 27 Volume III, IEEE Computer Society Press, 1994.

[HLS+96a] D. Hutter, B. Langenstein, C. Sengler, J. Siekmann, W. Stephan, A. Wolpers: Verification Support Environment (VSE) Journal of High Integrity Systems, Oxford University Press, Vol. 1, No. 6, pp. 523-530, 1996 [HLS+96b] D. Hutter, B. Langenstein, C. Sengler, J. Siekmann, W. Stephan, A. Wolpers: Deduction in the Verification Support Environment (VSE) Proceedings Formal Method Europe FME-96, Springer-Verlag, LNCS, Oxford, 1996

[HuKo97] Dieter Hutter, Michael Kohlhase. A Colored Version of the ˘-Calculus. Proceedings 14th International Conference on Automated Deduction, Springer-Verlag, LNAI 1249, Townsville, Australia, 1997 [Hut90] Dieter Hutter. Guiding induction proofs. Proceedings 10th International Conference on Automated Deduction, Springer-Verlag, LNCS 449, Kaiserslautern, Germany, 1990.

[HuSe96] Dieter Hutter, Claus Sengler. INKA - The Next Generation. Proceedings 13th International Conference on Automated Deduction, Springer-Verlag, LNAI 1104, New Brunswick, USA, 1996 [Hut96] Dieter Hutter. Using rippling for equational reasoning. 20. Jahrestagung Künstliche Intelligenz, Springer LNAI 1137, Dresden, Germany, 1996.

[Hut97a] Dieter Hutter. Equalising Terms by Difference Reduction Techniques. DAI- Research Paper, University of Edinburgh, 1997 [Hut97b] Dieter Hutter. Hierarchical Proof Planning Using Abstractions. Proceedings 10th Annual Florida AI Research Symposium, FLAIRS’97, Daytona Beach, Florida, 1997 [Hut97c] Dieter Hutter. Colouring Terms to Control Equational Reasoning, Journal of Automated Reasoning, Kluwer-Publishers, Vol. 18, pp. 399-442, 1997 [Hut97d] D. Hutter: Equalizing Terms by Difference Reduction Techniques Proceedings Workshop on Strategies in Automated Deduction, 14th International Conference on Automated Deduction, Townsville, Australia, 1997