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In this talk we give an overview of recent research on determinization of
fuzzy and weighted automata.

Equivalence between recognizability of fuzzy languages over a locally fi-
nite complete lattice by fuzzy finite automata (FFA-recognizability) and
deterministic finite automata (DFA-recognizability) was established by
Bělohlávek [1]. A more general result was obtained by Li and Pedrycz
[9], who studied fuzzy automata over a lattice ordered monoid L , and
proved that FFA-recognizability is equivalent to DFA-recognizability if
and only if the semiring reduct L ∗ of L (with respect to the join and
multiplication operations) is locally finite. Bělohlávek and Li and Ped-
rycz also gave a method for determinization of fuzzy automata, which
results in a finite automaton if and only if L ∗ is locally finite. Another
method, called the accessible fuzzy subset construction, has been de-
veloped in [4] for fuzzy languages over a complete residuated lattice
L . This method can result in a finite automaton even if L ∗ is not local-
ly finite, and always gives a smaller automaton than the method by
Bělohlávek and Li and Pedrycz. Certain criteria for finiteness of the re-
sulting deterministic automaton have been obtained in [4, 5], where it
has been also shown that this automaton is a minimal deterministic au-
tomaton recognizing all fuzzy languages which can be recognized by the
original fuzzy automaton. The same construction is also applicable to
determinization of fuzzy finite automata over a lattice ordered monoid,
and even more generally, to determinization of weighted finite automata
over a semiring.

In [6] we have developed another method, based on fuzzy transition
sets, which gives an even smaller automaton than the accessible fuzzy
subset construction. We have also shown that the well-known Brzozow-
ski’s minimization (canonization) algorithm for non-deterministic au-
tomata, based on two successive reversion and determinization opera-
tions, is also applicable to fuzzy and weighted automata.



It is worth noting that determinization of weighted finite automata over
strong bimonoids has been also studied [2, 3]. A bimonoid is a structure
which is not necessarily distributive and generalizes both lattices and
semirings. Lack of distributivity makes it possible to define behavior
of such weighted automata in several different ways, which requires
distinct determinization methods for any of these behaviors. There are
many natural examples of strong bimonoids and weighted automata
over them. Among the most important ones are complete orthomod-
ular lattices, which serve as a basis of quantum logic. Automata based
on quantum logic, i.e., automata over a complete orthomodular lattice,
may be viewed as a logical approach of quantum computation. An algo-
rithm for determinization of automata based on quantum logic has been
given in [7], and it has been since generalized in [2]. However, when ap-
plied to weighted automata over semirings this algorithm gives worse
results than the above mentioned algorithms.

The talk reports a joint work with J. IGNJATOVIĆ (Niš) and M. ĆIRIĆ

(Niš) [4, 5, 6].
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