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a b s t r a c t

In this paper we study structural properties of n-c. e. Q -degrees. Two theorems contain
results on the distribution of incomparable Q -degrees. In another theorem we prove that
every incompleteΠ02 Q -degree forms aminimal pair in the c. e. degreeswith a∆

0
2Q -degree.

In a further theorem it is proved that there exists a c. e. Q -degree > 0 that is not half of a
minimal pair in the c. e. Q -degrees.
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In this paperwe study splitting and cupping–capping properties of n-c. e.Q -degrees. Recall [10] that a setA isQ -reducible
to a set B if there is a computable functionΦ such that for every x ∈ ω, x ∈ A⇔ WΦ(x) ⊆ B. In this case we say that A ≤Q B
viaΦ (or via a uniformly computably enumerable (c. e.) sequence of c. e. sets U = {Ux}x∈ω , if for all x Ux = WΦ(x)). If A ≤Q B
viaΦ we will also write A = ΦB, consideringΦ as a Q -operator.
The relation of Q -reducibility is transitive and reflexive, so that it generates a degree structure on 2ω . It is not hard to

show that in general Q -reducibility is incomparable with Turing (T -)reducibility, but on c. e. sets if A ≤Q B then A ≤T B.
Therefore, on c. e. sets the relation≤Q is strictly stronger than≤T , since A ≤Q B implies ω − A is B-c. e.
The interest in the study of the partial-ordering of Q -degrees increased after results of Dobritsa and Belegradek (see [3]).

It follows from these results that every true sentence on the properties of Q -degrees in the language ‘‘≤" becomes a true
sentence on the relationship between classes of finitely generated subgroups of algebraically closed groups (for details
see [4]).
In this paper we study some structural properties of Q -degrees of n-c. e. sets. A set A is n-c. e. for some n ≥ 1 if there is

a computable function f (s, x) such that for every x:
f (0, x) = 0,
A(x) = lims f (s, x), and
|{s : f (s, x) 6= f (s+ 1, x)}| ≤ n.
The 2-c. e. sets are also known as the d-c. e. sets as they are differences of c. e. sets.
A degree a is called an n-c. e. degree for n ≥ 1 if it contains an n-c. e. set, and it is called a properly n-c. e. degree if it

contains an n-c. e. set but nom-c. e. set for anym < n.
We adopt theusual notational conventions, found, for instance, in Soare [1987]. In particular,wewrite [s] after functionals

and formulas to indicate that every functional or parameter therein is evaluated at stage s. In particular, for an oracle X and
c. e. functional Φ , Φ(X; y, s) means only that at most s steps are allowed for the computation from oracle X to converge;
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