








If v and v have the same set of subwords of length m, they can
be intertwinned in such a way that no new subword of length m

appears.
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1. INTRODUCTION iff there exists an integer m2 1, such that
th A*= (LuA)™. Since

While attending the 7~ SWAT Conference in
1966, J.A.Brzozowski formulated the following A* = luAquu...uAnu..., (1)
problem [3]:

"Is it decidable whether for a given regu- " ? il
lar set R, R*= (AuR)™ for some integer mz 17" (1uA)™ = 1uAuA"v...uA", (2)

Even though some effort has been made to it follows that A is limited iff the infinite
clarify the above question, it has been answered union in (1) canbe replaced by the finite union in
only for a few particular subclasses of regular (2), for some m. Equivalently, A is limited iff
sets [10,11,12,17]. The main objective of the any concatenation of a finite number of elements

present paper is to give a positive answer to of A can also be obtained by the concatenation of

Brzozowski's problem. The algorithm we present at most m elements of A.




Let us consider the set M=Nu=, where N 1s
the set of all intergers nz 0. We extend to M

addition, multiplication and order of N in the
usual way (0ro=e-0=0). In the sequel we consider

M as a semiring [6, p. 122) with operations
asb = min{a,b} and aeb = a+b.

We will also need the semiring N with N={0,1,%]

and with operations
a+b 1f a+btN

1 otherwise,

agb = min{a.b} and aeb = {

Notice that N is a homomorphic image of M, and that




4. LOCALLY FINITE SEMIGROUPS

A semigroup S is Locally findile if every
finitely generated subsemigroup of S is finite. A
semigroup S is forsdon if every element in S gene-

rates a finite subsemigroup of S.
The next result is the key fact in the

proofs of Theorems A and B,
THEOREM C. Every torsion subsemigroup of M M is

locally finite.
This result is interesting on its

own right. Indeed, Thue's Theorem mentioned in




Ss = (a+b)(bb+ab*a+bab™a)”

M-automaton Ss
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