RTA Problem #73 1

Problem #73

Originator: Jean-Claude Raoult Date: June 1993

Summary: Find an embedding theorem for directed graphs.

Termination is, as we know, undecidable. Yet, there are several sufficient conditions ensuring termination for word and term rewritings. Most are suitable extensions of Higman’s or Kruskal’s embeddings [Kru60]. Robertson and Seymour [RS] have achieved a similar theorem for undirected graphs. However, no embedding theorem has yet been proved for directed graphs, and (consequently?) powerful termination orderings remain to be designed.

This problem is related to Problem #100.

Remark

In [RS96], embedding theorems are proved for directed wqo-labelled graphs and hypergraphs.

Comment sent by Bruno Courcelle

Date: Mon, 31 Jan 2005 10:20:21 +0100

Graph rewriting termination: it is usually no problem because there is no duplication of subgraph, and the size reduces. One can of course interpret a term rewriting system as a graph rewriting system, if the symbols of the term denote graph operations. Hence, the termination is handled at the level of terms, with the well-known tools and criteria.

http://rtaloop.pps.jussieu.fr

Bibliography

[Kru60] Joseph B. Kruskal. Well-quasi-ordering, the Tree Theorem, and Vazsonyi’s conjecture. Transactions of the American Mathematical Society, 95:210–225, May 1960.

[RS] Neil Robertson and P. D. Seymour. Graph minors IV. Tree-width and well-quasi-ordering. Submitted 1982; revised January 1986.

[RS96] Neil Robertson and P. Seymour. Graph minors 23: Nash-williams’ immersion conjecture. Preprint, March 1996.

January 22, 2014 2