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Abstract An input word of an automaton is called a synchronizing word if it transfers all states
to a single state. An automaton having a synchronizing word is called a synchronizing automaton.
Synchronizing automata have been validly applied in many fields such as system testing, enco-
ding, industrial automation, robotics and biological computation. For the researches on synchro-
nizing automata, the fundamental problem is the synchronizing problem, while the most chal-
lenging issue is to prove or disapprove the Cerny Conjecture concerning the lengths of the shortest
synchronizing words of synchronizing automata. Partially ordered automata (in brief, po-automa-
ta) are the automata whose state set is equipped with a partial order that compatible to the input
letters. Theoretically, the research of synchronizing automata can be ascribed to the research of

synchronizing po-automata, thus, Cerny Conjecture holds precisely when it holds for partially or-
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dered automata. Some classes of po-automata, such as monotonic automata, generalized mono-

tonic automata and bounded po-automata, have been proved to satisfly Cerny Conjecture. Tree-

like po-automata are the po-automata whose partially ordered state set is tree-like, in order to ex-

tend the research of Cerny Conjecture to a more general case of po-automata, this paper considers

the synchronization of tree-like po-automata. A method to check the synchronization and find a

synchronizing word (when it exists) for an arbitrary tree-like po-automaton is invented. With the

application of such a method, the Cerny Conjecture is confirmed for tree-like po-automata, and a

synchronizing algorithm for tree-like po-automata is designed. Particullarly, compared with the

general synchronizing algorithms, the current algorithm has the lower time and space complexi-

ties, and it can find a synchronizing word for an n-state synchronizing tree-like po-automaton un-

der the restriction of length at most (n—1)".

Keywords

synchronizing automaton; synchronizing algorithm; the Cerny Conjecture; compati-

ble partially ordered structure; tree-like partially ordered automaton
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having a synchronizing word is called a synchronizing autom-

aton. Synchronizing automata have been validly applied in
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many fields such as system testing, encoding, industrial au-
tomation, robotics and biological computation. For the re-
searches on synchronizing automata, the fundamental prob-
lem is the synchronizing problem, the most challenging issue
is to prove or disapprove the Cerny Conjecture concerning the
lengths of the shortest synchronizing words of synchronizing
automata. Some special classes of automata, such as circular
automata, aperiodic automata, FEulerian automata et al. ,
have been proved to satisfly Cerny Conjecture.

Partially ordered automata (in brief, po-automata) are
the automata whose state set is equipped with a partial order
that compatible to the input letters. Theoretically, the re-
search of synchronizing automata can be ascribed to the re-

search of synchronizing po-automata, thus, Cerny conjecture

is true if and only if it is true for po-automata. It has been
shown that monotonic automata, generalized monotonic au-
tomata and bounded po-automata satisfy Cerny conjecture.

In this work, we firstly defined the tree-like po-automa-
ta. , it is shown that tree-like po-automata satisfies Cerny
conjecture. Then, we proposed an algorithm for checking the
synchronization and finding synchronizing words of a given
tree-like po-automaton. Finally, some examples are designed
to illustrate that tree-like po-automata is proper generaliza-
tion of monotonic automata and bounded po-automata, and
tree-like po-automata and generalized monotic automata have
distinct expression abilities.
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