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Abstract:

A deterministic finite automaton A is called synchronizing if there exists a word w
whose action resets A, that is to leave the automaton in one particular state no matter
which state it starts at. Any such word w is said to be a synchronizing word.

In 1964 Jan Cerny constructed for each n>1 a synchronizing automaton with n states
which shortest synchronizing word has length (n—-1)2. Soon after that he conjectured
that those automata represent the worst possible case, that is, every synchronizing
automaton with n states can be reset by a word of length (n-1)2. By now this simply
looking conjecture is arguably the most longstanding open problem in the combinato-
rial theory of finite automata.

Recently Avraham Trahtman confirmed the Cerny conjecture for aperiodic (counter-
free) automata. We present a new class of automata which strictly contains the class
of aperiodic automata and shares with the latter certain synchronization properties. In
particular, every strongly connected automaton in this new class is synchronizing and

has a synchronizing word of length |n(n+1)/6] where n is the number of states of the
automaton. The latter bound is new even for the aperiodic case.
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