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Abstract:

The notion of unranked trees has attracted much interest in current research, especially
due to their application as formal models of XML documents. We study two kinds of ex-
tensions of finite automata on unranked trees, namely, the extension by arithmetical
constraints and the extension by subtree-equality constraints.

In the first part, we develop a framework of automata on unranked trees that unifies two
different approaches to incorporating arithmetical constraints known from the literature,
namely the global-constraint approach of Klaedtke and Ruess (2003) and the local-
constraint approach of Seidl et al. (2003).

In the second part, we introduce automata on unranked trees that are equipped with
equality and disequality constraints between direct subtrees, thereby extending the cor-
responding automaton model in the ranked-tree setting, which was introduced by Bo-
gaert and Tison (1982). In the definition of the automaton model, we propose using for-
mulas of monadic second-order logic to capture the possibility of comparing unbound-
edly many direct subtrees for equality, a feature that arises naturally in light of the un-
rankedness. Our main result is that the emptiness problem for this automaton model is
decidable. Based upon this result, we introduce a logic over data words (that is, words
over an infinite alphabet) for which the satisfiability problem is decidable.
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