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Extended Abstract 

1. Introduction 

In this paper we discuss the applicability of the framework defined in [DK89, DKP89, 

DKP90] on the existence of infinite normal forms on a particular class of non left linear term 

rewriting system. 

It is very common, in practice, to deal with non linear term rewriting systems especially 

when one wants to axiomatize the semantics of a given structure, and the purpose of this paper 

is that of showing that under some hypotheses it is possible to extend the results of [DK89, 

DKP89, DKP90] to a class of non left linear term rewriting system. Although, at a first glance 

the class we consider can appear quite restrictive, in practice it captures a number of algebraic 

structures largely used in computer science. 

In particular, we deal with term rewriting systems in which the non terminating rules are 

unfolding rules that model the operational semantics of a recursive operator. The left linearity 

requirement is replaced by the retraction property of the supporting term algebra that allows the 

definition of a rewriting relation modulo an equivalence relation induced on the set of terms by 

the unfolding rules. With these two assumptions we can still restrict to consider, as in [DK89, 

DKP89, DKP90], only a subset of infinite derivations, i.e. fair derivations. Actually, we go 

further on by focussing on those rewriting systems which admit a peculiar kind of fair 

derivations, i.e. uniform systems and structured fair derivations. The Cù-confluence of the 

rewriting system can then be proved by properly constraining the possible interaction between 

the non terminating rules and the remaining rules. In this respect the notion of independence 

on the rules of the rewriting system is introduced. 

The approach has been used in [IN90b] to prove the existence of infinite normal forms for 

recursive (finite state) CCS expressions [MU80] with respect to a correct and complete 

axiomatization of the observational congruence given by Milner [MiI89]. In fact, our interest in 

non terminating non linear rewriting systems comes from the experience we have made by 

developing a verification system for the CCS language based on term rewriting techniques 

[DIN90, IN90a]. In that framework it resu1ts that alI the axiomatic characterizations of the 
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