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1 Introduction

In [3], we have provided an algorithm to infer a few subclasses of linear languages
through labeled extended Petri nets. The family of equal matrix languages [6]
meets both the families of context sensitive languages and context-free languages.
In this paper, we prove that an equal matrix language is a Petri net language. We
construct labeled extended Petri nets to infer uniquely terminating code k-equal
matrix languages (utCk-EMLs), a subclass of EMLs. A similar algorithm can be
employed to construct a labeled Petri net which generates a uniquely terminating
regular language [4]. This algorithm can be modified to infer a given uniquely
terminating code regular language [2] through a labeled extended Petri net.

2 Algorithm to Infer Uniquely Terminating Languages

For the notions of a Petri net language and an equal matrix language we refer to
[5,6]. A code k-equal matrix language and uniquely terminating code k-equal ma-
trix language can be defined similar to code regular language [1] and uniquely ter-
minating code regular language [2] respectively. We can show the following results.

Theorem 1. An equal matrix language (EML) is a Petri net language.

Corollary 1. A code k-equal matrix language (Ck-EML) is a Petri net
language.

We present an algorithm to infer a uniquely terminating code k - equal matrix
language from positive data. This algorithm first develops a trie structure. It then
gives rules to construct a labeled extended Petri net with its transitions labeled
as code words over the given alphabet which generates the required language.

A set of sample words {w1, w2, . . . , wn} from a uniquely terminating code k-
equal matrix language and the code set K are given as inputs to the inference
algorithm. The following is the procedure to construct a labeled extended Petri
net with the transitions labeled with code words from K generating the required
utCk - EML.

Algorithm PN - utCk - EML

1. For each word in the sample do
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1a. Factorise the word using the code set K and partition into k-equal parts
as xi = α1α2 . . . αk, αi ∈ K+.

1b. If the αi’s are of the form α1 = u1u2 . . . un; α2 = v1v2 . . . vn; . . .;
αk = w1w2 . . . wn, form the k-tuples (u1, v1, . . . , w1), (u2, v2, . . . , w2), . . .,
(un, vn, . . . , wn) and store them as labels of nodes in the trie structure
and label the root node as a k-tuple of nonterminals, say (A1, A2, . . . , Ak);
(un, vn, . . . , wn), is the label of terminal node. Insert associated k-tuple
nonterminals to the new nodes other than the terminal nodes.

1c. If there are nodes having children which are equally labeled final nodes,
then merge the associated nonterminals of these nodes.

2. The construction of the resulting labeled extended Petri net is given as an
output from the trie structure.
2a. If S has a child, a node labeled by the k-tuple (uj , vj , . . . , wj) with asso-

ciated nonterminal (B1, B2, . . . , Bk), then make places ps = A1, B1, A2,
B2, . . ., Ak, Bk with a single token in ps and no tokens in other places
and make transitions respectively labeled as uj, vj , . . . , wj and the flow
relation as shown below:

Structure in trie

Structure in Petri net

S

A1 = ps uj vj wjB1 B2 BkA2 Ak

(A1, A2, . . . , Ak)

(B1, B2, . . . , Bk)(uj , vj , . . . , wj)

Remark: If S is not the parent node, then, the procedure mentioned
above holds good with the only condition that none of the places intro-
duced have tokens in them.

2b. If the node associated with S has a child which is a final node labeled
(un, vn, . . . , wn), then make places ps = A1, A2, . . . , Ak and pf , where, pf

is a final place, with a single token in ps = A1 and no tokens elsewhere,
as shown below:

Structure in Petri netStructure in trie

S

wnAk pf

A1 = ps un A2 vn A3

(A1, A2, . . . , Ak)

(un, vn, . . . , wn)

2c. If a node labeled by the k-tuple (uj, vj , . . . , wj) has a nonterminal
(A1, A2, . . . , Ak) associated with it and if (A1, A2, . . . , Ak) is again the
nonterminal associated with its parent, then make places A1, A2, . . . , Ak

and p1, p2, . . . , pk−1; make transitions with labels as the words
uj , vj , . . . , wj ; the flow relation connecting these places and transitions
is shown below:
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Structure in trie Structure in Petri net

(A1, A2, . . . , Ak)

(A1, A2, . . . , Ak)
(uj, vj , . . . , wj)

(ui, vi, . . . , wi)

A1 AkA2

uj vj wj

p1 pk−1

2d. If the trie structure leading to a final node is a chain, the corresponding
structure of the labeled extended Petri net is shown below:

Structure in Petri netStructure in trie

(A1, A2, . . . , Ak)

(B1, B2, . . . , Bk)

(un, vn, . . . , wn)

(ui, vi, . . . , wi)

(uj , vj , . . . , wj)

A1 uj

B1

vn A3

un

vj

A2

B2

Ak Bkwj wn pf

The initial marking of the constructed Petri net is with one token in ps and
no tokens in other places and the final marking is with one token in pf and no
tokens in other places. The language generated by this Petri net is the utCk -
EML inferred in a sequence of conjectures.
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