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In the paper we study degrees of undecidability of infinite sequences composed from symbols of finite
alphabet. We investigate the degrees that are induced by reducibility, determined by using finite Mealy
automata. For the first time these degrees, called degrees of finite automata transformations, have
been introduced in the paper by D. Reina [1], where the first structure properties of partially ordered
set of these degrees were obtained. In particular, it has been proved that the structure of degrees of
finite automata transformations is an upper semilattice [1]. Later V. R. Bairasheva [2] considered two
substructures of mentioned structure: a set of degrees of finite automata transiormations, consisting
of generalized almost periodic sequences, and a set of degrees of finite-automata transiormations
consisting of sequences with a decidable monadic theory. It was shown that both these substructures
are not upper semilattices [2]. [t has also been shown by V. R. Bairasheva [3] that and a partially ordered
set of degrees of finite-automata transformations of infinite sequences, considered over an alphabet
whose capacity does not exceed some positive integer, also is not an upper semilattice. In this paper we
consider one more substructure of the structure of degrees of finite automata transformations consisting
of degrees containing prefix decidable sequences. The concept of prefix decidability of sequences was
introduced by M. N. Vyalyi and A. A. Rubtsova [4] and is a weakening of the property for the sequence
to have a decidable monadic theory.

Definition 1. A finite Mealy automaton is a 5-tuple (S, %, %', 6, w), where S, 3, ¥ are finite sets of
states, output, and input symbols, respectively; § : S x ¥ — S'is a transition function; w : S x ¥ — ¥/
is an output function. A finite Mealy automaton with a marked initial state s is called initial automaton.

In the sequel, if we consider a several automata and we need to specify a transition function or an
output function, a set of input or output symbols of an automaton S, then we write dg, wg, g, X.

Let ¥ be a finite alphabet and = (z(n)) be an infinite sequence of symbols over the alphabet X,
which is called a superword over the alphabet ¥. We denote by 2:(n) the nth letter of the superword. If
i < j,then z[i, j] denotes a segment of the superword z of the form z(é)z(i + 1) ... z(j). The word z]0, 7]
is a prefix of . We denote by Pref(z) a set of all prefixes of the word . An image of the superword x
under the action of the automaton (S, X, 3, §,w, sg) is a superword wg(sg, x) over the alphabet ¥/ of the
form w(to, a:(O))w(tl, .’L‘(l))w(tg, .%‘(2)) ey where to = so and ti—l—l = 5(ti, .’L‘(Z))
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