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ABSTRACT 
 

A place-labelled Petri net controlled grammar is, in general, a context-free grammar 

equipped with a Petri net and a function which maps places of the net to productions of 

the grammar. The languages of place-labelled Petri net controlled grammar consist of 

all terminal strings that can be obtained by parallel application of the rules of multisets 

which are the images of the sets of input places in a successful occurrence sequence of 

the Petri net. In this paper, we investigate the structural subclasses of place-labelled 

Petri net controlled grammar which focus on the state machine. We also establish the 

generative capacity of state machine of place-labelled Petri net controlled grammars. 
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INTRODUCTION 

In 1962, Carl Adam Petri first introduced the Petri net as a new model  of information 

flow in systems [1]. This model provided an elegant and useful mathematical 

formalism for modeling concurrent systems and their behaviors. Petri net  is a model 

with two sets of nodes called places and transitions based on the concepts of 

asynchronous and concurrent operation by parts of a system. 

 

A Petri net controlled grammar is a context-free grammar equipped with a transition of 

Petri net and a function which maps transitions of the net to productions of the 

grammar [2]. Then, the language consists of all terminal strings that can be obtained by 

applying the sequence of productions which is the image of an occurrence sequence of 

the Petri net under the function. Several variants of Petri net controlled grammars have 

been introduced and investigated in [3-8].  

 

For all variants of Petri net controlled grammars, the production rules of a grammar are 

associated only with transitions of a Petri net. Thus, it is also interesting to consider 

the place labelling strategies with Petri net controlled grammars. Theoretically, it 
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would complete the node labelling cases, i.e., we study the cases where the production 

rules are associated with places of a Petri net, not only with its transitions. Moreover, 

the place labelling  makes possible the consideration of parallel application of 

production rules in Petri net controlled grammars, which allows formal language based 

models to be developed for synchronized/parallel discrete event systems. 

 

Informally, a place-labelled Petri net controlled grammar is a context-free grammar 

with a Petri net and a function which maps places of the net to productions of the 

grammar [9]. The language consists of all terminal strings that can be obtained by 

parallel application of the rules of multisets which are the images of the sets of the 

input places of transitions in a successful occurrence sequence of the Petri net.  

 

MAIN RESULTS 

 

In this section, we establish the generative power of state machine structural subclass of 

place-labelled Petri net controlled grammars. Lemma 1 shows the inclusion properties of 

free, λ-free and arbitrary  place-labelled Petri net controlled grammars. 

 

Lemma 1 

For { , },y r t [ ] [ ] [ ]( , ) ( , ) ( , ).pSM f y pSM y pSM y        

 

Further, we show that the state machine of Petri net is a subset of state machine of place-

labelled Petri net controlled grammars.  

 

Lemma 2 

For { , , }x f     and { , },  ( , ) ( , ).y r t SM x y pSM x y    

 

CONCLUSION 

In this research, we investigated the structural subclasses of place-labelled Petri net 

controlled grammar which focus on the state machine. The first lemma shows the inclusion 

properties of free,  -free and arbitrary place-labelled Petri net controlled grammar. We 

also showed that state machine of Petri net is a subset of state machine of place-labelled 

Petri net controlled grammars, in order to increase the generative power of place-labelled 

Petri net controlled grammars. 
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