Top Termination of CL(S)

Johannes Waldmann

Institut für Informatik, Universität Leipzig Augustusplatz 10-11, D-04109 Leipzig, Germany

      joe@informatik.uni-leipzig.de
http://www.informatik.uni-leipzig.de/~joe/

Introduction. In a term rewriting system (TRS) that is both confluent and terminating, normal forms are unique (each computation has a unique result) and thus the word problem is decidable. Even if the TRS is not terminating, we would like to obtain partial results of computations, and to compare terms. We lift the restriction that redexes must eventually vanisch (that is, termination) and require only that each initial segment of the term eventually becomes free from redexes.

A TRS is called top terminating iff in each infinite derivation, the redex is at the root of the term only finitely often. If a TRS is top terminating and confluent, we declare the (unique) limit of a fair reduction starting from a term X to be the normal form of X. [DKP91] [KKSdV95] Main result. The fragment of Combinatory Logic with the only combinator Sxyz ! xz(yz) is top terminating.

This seems to require a rather technical proof, that can, however, be supported by machine calculations.

Aim of the talk. While the result perhaps is nice, but certainly not earth shattering, we mainly present it to invite a discussion on general methods for proving top termination that could be applied here, resulting in a) a nice penand-paper proof or b) a fully automated proof.

Open Problems. Describe infinite normal forms in CL(S), and thus solve the word problem.

Related Work. The word problem for CL(L) with Lxy ! x(yy) is shown decidable in [Sta89], [SWB93]. Normalization is decidable for CL(S) [Wal98].

References

[DKP91] Nachum Dershowitz, Stéfane Kaplan, and David A. Plaisted. Rewrite, rewrite, rewrite, rewrite, rewrite, ... Thoeretical Computer Science, 83:71– 96, 1991.

[KKSdV95] Richard Kennaway, Jan Willem Klop, Ronan Sleep, and Fer-Jan de Vries. Transfinite reductions in orthogonal term rewriting systems. Information and Computation, 119(1):18–38, May 1995.

[Nip98] Tobias Nipkow, editor. Rewriting Techniques and Applications, number 1379 in Lecture Notes in Computer Science. Springer Verlag, 1998.

[Sta89] Richard Statmann. The word problem for Smullyan’s lark combinator is decidable. J. Symbolic Comput., 7:103–112, 1989.

[SWB93] M. Sprenger and M. Wymann-Böni. How to decide the lark. Theoretical Computer Science, 110:419–432, 1993.

[Wal98] Johannes Waldmann. Normalization of S terms is decidable. In Nipkow [Nip98], pages 138–150.