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Preface

This volume contains the proceedings of the 12th International Conference on
Rewriting Techniques and Applications (RTA 2001), which was held May 22-24,
2001 at Utrecht University in The Netherlands. RTA is the major forum for the
presentation of research on all aspects of rewriting. Previous RTA conferences
were held in Dijon (1985), Bordeaux (1987), Chapel Hill (1989), Como (1991),
Montreal (1993), Kaiserslautern (1995), Rutgers (1996), Sitges (1997), Tsukuba
(1998), Trento (1999), and Norwich (2000).

There were 55 submissions from Argentina (%), Australia (1), France (12%),
Germany (112), Israel (13), Italy (2), Japan (83), The Netherlands (6), Slovakia
(1), Spain (4), UK (2%), USA (3), and Venezuela (1), of which the program
committee selected 23 regular papers and 2 system descriptions for presentation.
In addition, there were invited talks by Arvind (Rewriting the Rules for Chip
Design), Henk Barendregt (Computing and Proving), and Michael Rusinowitch
(Rewriting for Deduction and Verification).

The program committee awarded the best paper prize to Jens R. Woinowski
for his paper A Normal Form for Church-Rosser Language Systems. In this paper
the surprising and important result is shown that all Church-Rosser languages
can be defined by string rewrite rules of the form wvw — uzw with v being
nonempty and z having a maximum length of one.

Many people helped to make RTA 2001 a success. I am grateful to the mem-
bers of the program committee and the external referees for reviewing the sub-
missions and maintaining the high standards of the RTA conferences. It is a
particular pleasure to thank Vincent van Oostrom and the other members of
the local organizing committee for organizing an excellent conference in a rather
short period. Finally, I thank the organizers of the four events that collocated
with RTA 2001 for making the conference even more attractive:

— 4th International Workshop on Explicit Substitutions: Theory and Applica-
tions to Programs and Proofs (Pierre Lescanne),

— 5th International Workshop on Termination (Nachum Dershowitz),

— International Workshop on Reduction Strategies in Rewriting and Program-
ming (Bernhard Gramlich and Salvador Lucas),

— IFIP Working Group 1.6 on Term Rewriting (Claude Kirchner).

March 2000 Aart Middeldorp
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Computing and Proving

Henk Barendregt

University of Nijmegen
henk@cs.kun.nl

Abstract. Computer mathematics is the enterprise to represent sub-
stantial parts of mathematics on a computer. This is possible also for
arbitrary structures (with non-computable predicates and functions), as
long as one also represents proofs of known properties of these. In this
way one can construct a ‘Mathematical Assistant’ that verifies the well-
formedness of definitions and statements, helps the human user to de-
velop theories and proofs.
An essential part of the enterprise consists of a reliable representation
of computations f(a) = b, say for a, b in some concrete set A. We will
discuss why this is so and present two reliable ways to do this. One
consists of following the trace of the computation in the formal system
used to represent the mathematics ‘from the outside’. The other way
consist of doing this ‘from the inside’, building the assistant around a
term rewrite system. The two ways will be compared.
Other choices in the design of a Mathematical Assistant are concerned
with the following qualities of the system

1. reliability;

2. choice of ontology;

3. choice of quantification strength;

4. constructive or classical logic;

5. aspects of the user interface.
These topics have been addressed by a number of ‘competing’ projects,
each in a different way. From many of these systems one can learn, but a
system that is satisfactory on all points has not yet been built. Enough
experience through case studies has been obtained to assert that now
time is ripe for building a satisfactory system.

A. Middeldorp (Ed.): RTA 2001, LNCS 2051, p. 1, 2001.
© Springer-Verlag Berlin Heidelberg 2001



Rewriting for Deduction and Verification

Michael Rusinowitch

LORIA — INRIA
615, rue du Jardin Botanique
BP 101, 54602 Villers-lés-Nancy Cedex France
rusi@loria.fr

Abstract. Rewriting was employed even in early theorem-proving sys-
tems to improve efficiency. Theoretical justifications for its completeness
were developed through work on Knuth-Bendix completion and conver-
gent reduction systems, where the key-notions of termination and con-
fluence were identified. A first difficulty with reduction in automated
theorem-proving is to ensure termination of simplification steps when
they are interleaved with deduction. Term orderings have been widely
investigated and provide us with good practical solutions to termination
problems. A second difficulty is to keep completeness with unidirectional
use of equations, both for deduction and simplification, which amounts
to restoring a confluence property. This is obtained by extending the
superposition rule of Knuth-Bendix procedure to first-order clauses.
Rewrite-based deduction has found several applications in formal verifi-
cation. We shall outline some of them in the presentation. In computer-
assisted verification, decision procedures are typically applied for elimi-
nating trivial subgoals (represented, for example, as sequents modulo a
background theory). The computation of limit sets of formulas by iter-
ating superposition rules generalizes Knuth-Bendix completion and per-
mits the uniform design of these decision procedures. Rewriting combined
with a controlled instantiation mechanism is also a powerful induction
tactic for verifying safety properties of infinite-state systems. A nice fea-
ture of the so-called rewriting induction approach is that it allows for the
refutation of false conjectures too. A more recent application of rewriting
to verification concerns security protocols. These protocols can be com-
piled to rewrite systems, since rewriting nicely simulates the actions of
participants and malicious environments.

A. Middeldorp (Ed.): RTA 2001, LNCS 2051, p. 2, 2001.
© Springer-Verlag Berlin Heidelberg 2001



Universal Interaction Systems with Only Two
Agents

Denis Bechet

LIPN - UPRES-A 7030
Institut Galilée
Université Paris 13 & CNRS
99, avenue J.-B. Clément
93430 VILLETANEUSE
France
Denis.Bechet@lipn.univ-parisi3.fr

Abstract. In the framework of interaction nets [6], Yves Lafont has
proved [8] that every interaction system can be simulated by a system
composed of 3 symbols named «, § and €. One may wonder if it is possi-
ble to find a similar universal system with less symbols. In this paper, we
show a way to simulate every interaction system with a specific interac-
tion system constituted of only 2 symbols. By transitivity, we prove that
we can find a universal interaction system with only 2 agents. Moreover,
we show how to find such a system where agents have no more than 3
auxiliary ports.

1 Introduction

In [6], Yves Lafont introduces interaction nets, a programming paradigm inspired
by Girard’s proof nets for linear logic [3]. Some translations from A-calculus
into interaction nets [9,4,5] or from proof nets (7,10,2,1,11] show that universal
interaction systems are interesting for computation. We can explain this interest
for these translations by the fact that computation with interaction nets is purely
local and naturally confluent. Reductions can be made in parallel. Moreover, the
number of steps that are necessary to reduce completely a net is independent of
the way one may choose. From the point of view of A-calculus, translations used
in [4,5] captures optimal reduction.

In [8], Lafont introduces a universal interaction system with only three dif-
ferent symbols v, § and €. § and € are respectively a duplicator and an eraser and
~ is a constructor. This system preserves the complexity of computation for a
particular system. The number of steps that are necessary to reduce a simulated
interaction net is just (at most) multiplied by a constant (which depends only
on the simulated system and not on the size of the simulated net).

One may wonder if it is possible to find a simpler universal interaction system
with only 2 symbols. This paper answers yes to this question. In fact, we prove
that we can simulate a particular interaction system with only two symbols. By
simulating a universal system, we prove that a universal system constituted of
only two symbols exists.
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