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1 Introduction

Deducing behavioural properties from structural properties is one of the ma¬

jor objectives of the analysis of systems. In program verification, for example,
the existence of a termination function (semipositive but properly decreasing
with each iteration step) guarantees terminating behaviour. For restricted, well-

formed system classes, such as marked graph Petri nets [10,18], behavioural

homogeneity can always be guaranteed.

In this report, a converse question is addressed: given certain regular behaviour,
can one find a generating system that is, in some sense, well-formed? Petri net

region theory, for example, investigates the conditions under which an edge-
labelled directed graph (or a labelled transition system) is the reachability graph
of a Petri net.

Labelled transition systems (Its, for short) are frequently used as formalisations

of the behaviour of (possibly) concurrent systems. In this report, a class of finite

labelled transition systems exhibiting characteristically uniform cyclic structures

is investigated. The property we shall study is that small cycles are very similar

to each other. Such behaviours arise, for example, in the context of persistent

Petri nets [6, 26], or in the context of signal transition graphs [25].

We shall investigate under which conditions cyclic behaviours of this type can

be generated by structurally well-formed Petri nets. The behavioural model, la¬

belled transition systems (Its), will be introduced in section 2. Section 3 contains

a list of Its properties we shall consider. The structural model, Petri nets, is in¬

troduced in section 4. Their properties will be described in section 5. Section 6

introduces some basic techniques by means of which persistent systems can be

analysed. Cyclic Its substructures will be described in section 7. Region theory,
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