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A THEOREM ON MAXIMAL SETS

JOSEPH S. ULLIAN

We presuppose familiarity with [2]. Let U be the class of recursively
enumerable (r.e.) sets with infinite complements. A r.e. set M is maximal
if M € ¥ and every r.e. superset of M which is in ¥ differs only finitely from
M. Existence of maximal sets is established in [1].

Theorem: For every maximal set W, there is a set in U every recursive
permutation of which lacks at most finitely much of W,

Proof: Otherwise, there is a maximal set W, such that for every r.e.
set W, ,

W ed=1Q» (qSy is a recursive permutation &
W_ -4, (W) is infinite).

Since W, is maximal, V-lz - qSy (W,) is infinite just in case qSy (W) - W, is
finite. Thus

wx e U==1 y) (¢);y is a recursive permutation &

(1)
¢y (W) —W, is finite).

Now it is established in[3] that {x| ¢_is a recursive permutation} = 5(2)6H2,
and it is easily verified that {x| qS (W) - W, is finite} ¢ X.. But then
{x|th s. of (1) holds} ¢ 23, whlle we know from [2] that § x|w e W=

5(3) / 23_

This result may be of help in determining whether or not every set in
2 has a maximal superset.
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