Term Schematizations and Their Applications CADE 13 Workshop —Position Statement—

Tomás E. Uribe Computer Science Department, Stanford University Stanford, CA. 94305

uribe@cs.stanford.edu

May, 1996

My past research on term schemas focused on unification of terms whose variables are restricted by set constraints [Uri92, Uri91]. The direct use of algorithms to manipulate set constraints [HJ91, Hei92] provided a decision procedure for sorted unification [SS89] under an extended class of sort signatures. These, in turn, are equivalent to a class of tree automata with equality constraints [CD94, BT92, GTT93].

The extended representation (a term schematization) allowed the finitary representation of what would normally be an infinitary unification problem. In effect, this collapses into a finite representation what would otherwise be an infinite set of related formulas in a theorem-proving procedure.

I believe that such use of term schemas is a valuable alternative method of integrating powerful representations and new decision procedures into more general automated deduction systems (for example, in a constraint-oriented framework [Fri91, Bür91]). My goal in attending the workshop is to obtain a fresh overview of the current research in this direction. Such procedures can be of use in my current area of research, formal verification [BBC+96].

References

[BBC+96] N. Bjørner, A. Browne, E. Chang, M. Colón, A. Kapur, Z. Manna, H.B.

Sipma, and T.E. Uribe. STeP: Deductive-algorithmic verification of reactive and real-time systems. In Proc. 8th Intl. Conference on Computer Aided Verification. Springer-Verlag, July 1996.

[BT92] Bruno Bogaert and Sophie Tison. Equality and inequality constraints on direct subterms in tree automata. In Proc. of the 9th Annual Symp. on Theoretical Aspects of Computer Science, volume 577 of Lecture Notes in Computer Science, pages 161–171. Springer-Verlag, February 1992.

[Bür91] Hans Jürgen Bürckert. A Resolution Principle for a Logic with Restricted Quantifiers, volume 568 of Lecture Notes in Artificial Intelligence. Springer-Verlag, 1991.

[CD94] Hubert Comon and Catherine Delor. Equational formulae with membership constraints. Information and Computation, 112(2):167–216, August 1994.

[Fri91] Alan M. Frisch. The substitutional framework for sorted deduction:

Fundamental results on hybrid reasoning. Artificial Intelligence, 49:161– 198, 1991.

[GTT93] Rémi Gilleron, Sophie Tison, and Marc Tommasi. Solving systems of set constraints using tree automata. In 10th Annual Symposium on Theoretical Aspects of Computer Science, pages 505–514, 1993.

[Hei92] Nevin Heintze. Set Based Program Analysis. PhD thesis, Carnegie Mellon University, 1992.

[HJ91] Nevin Heintze and Joxan Jaffar. A decision procedure for a class of Herbrand set constraints. Technical Report CMU-CS-91-110, Carnegie Mellon University, February 1991. Abstract appears in Proceedings of the 5th Annual IEEE Symposium on Logic in Computer Science, 1990.

[SS89] Manfred Schmidt-Schauß. Computational Aspects of an Order-Sorted Logic with Term Declarations, volume 395 of Lecture Notes in Artificial Intelligence. Springer-Verlag, New York, NY, 1989.

[Uri91] Tomás E. Uribe. Sorted unification and the solution of semi-linear membership constraints. Technical Report UIUCDCS-R-91-1720, Department of Computer Science, University of Illinois at Urbana-Champaign, Urbana, Illinois, December 1991.

[Uri92] Tomás E. Uribe. Sorted unification using set constraints. In Deepak Kapur, editor, Proc. of the 11th International Conference on Automated Deduction, volume 607 of Lecture Notes in Artificial Intelligence, pages 163–177. Springer-Verlag, June 1992.