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{a) OBJECTS OF HIGHER TYPE

95. l-Envelopes of: Type 2 Funcfionals.

In order to state our results we need some definitions.

Let M be an admissible set, M is recursgively inaccessihle if for

every x ¢ M there is an admissible set y such thatr XEyeM. M is
recursively Mahlo if, for every x ¢ M and every A €M which is A(M),
there is y such that x ¢y €M and {v, E; y ﬂ.A Y is an admissible
structu;‘e. These two definitions are generalized to admissible structures

M=(M, €, R) in place of admissible sets M, in the obvious way.

A Spector class (over the st.ructure of arithmetic) is a class of relations
on the n-atural numbers which contains ail recﬁrsive. relations, is closed
under recursive‘ substitution and positive propositional conn.ectives and
existential and universal ﬁumber qﬁantification, is parametrized (i. e.,
contains a complete relation), and has the prewellordering property. If C
is a Spector class, then a companion to C is an admissible strﬁcture
mc = (MC, €, RY such that C 1is the class of all numerical relations
which are Y(M) . It is known that every Spector class has a companion
and the companion is unique up to a suitable equivalence relation on admiss-
ible structures. (See Chapter 9 of Y. N, Moschovakis, Elementary
Induction on Abstract Structures, North Holland, to appear, wherein are

treated Spector classes over arbitrary acceptable structures, )
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Let F be a variable ranging over type 2 fﬁ.nctionals. The 1- en‘velqge
of F is the class of all mimeric_a:l relations which are semirecursgive in
F in the sense of Kleene. Let C be any class of numerical relations.
Theorem 1. The.following are equivalent.
(i) Thére exislts F such that C is the l-envelope of the pair
{F, 2E) where ZE is Kleene's functional for numerical
7quantifi_ca-ti6n.
{(iff € is a Spector cia‘ssx and the stracture ch- is not re¢u_rsive1y'
Mahio. | |

Theorem 2. The following are pairwise equivalent,

(i} Tiiere exists F such that C is the l-envelope of the super-
jump of F.
{ii) * There exists F such that C is Ithe 1-enve16pe of the pair

(F, EI) where. E_ is Tugue's fﬁ'nct‘ional.

i
(iii) C is a Spéctor class, the set MC is recursively inaccessible,
and the structure MC is not recu‘rsively Mahlo.
[L. Harrington
Massachusetts Institute of Technology
Cambridge, Massachusetts 02139
A. S. Kechris

Massachusetts Institute of Technology

Cambridge, Massachusetts 02139
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5. G. Simpson’
University of California

Berkeley, California 94720]

(b) ADEQUATE FRIEDBERG THEORIES

96. A Splitting Theorem for Adequate Friedberg Theories,

Let @ bQ a Friedberg theory in the sense of Moschovakis (Y. N.
Moéchoﬁakis, Axioms for computation theories - first draft, in R. O.
~ Gandy and C. E. M. Yates, eds., Logic Colloguium ‘69, North-Hoiland,
1971, pp. 199-255). Let < be a.@-cdmputab'le prewellorder, a refinement
of the canonical prewellorder g@ , and let. Pe be the unique orderpre-
serving map from the domain of ® onto some (unique) ordinal ‘al .
Definitioﬁs: | |

(i) The préjectum {<) is the leastﬂordinal B for which there
is an Vinjective 8- computable mabping whpse range is a

subset of {x: Pe (x)<pB?}.

(i) The r.e.-projectum (<) is the least ordinal B for which
there is a ®-sermicomputable non- @-computable set W such
that (Vx)(x € W = p_(x) < B) .
<
{iii) ® is an adequate Friedber theory if there is a @- computable
9 g :
prewellorder <, a refinement of g@ » for which projectum

{€) = r.e. -projectum (<) = a limit ordinal {>0).
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(iv) A set B is regular if BNK is a @-finite set whenever

K is @-finite.

One can easily define the notions "@-computable in" (denoted <) and

"weakly @-computable in" (denoted sw) analogous to "o-recursive in'' and

"weakly o-recursive in" for ¢-recursion theory.

Theorem. Assume @ is aﬁ adequate Friedberg thebry;_ Suppose C is a
regular @-semiéé‘mp"uta.ble set and D is a ‘regurlal.' @-semicémputable
non-@-computable set. Then there are ®-semicompu'ta;ble' sets A: and B
such that C = AUB, ANB = @, A<C, B<C, D £ A, and D {WB_.

Degrees are defined in the usual manner using "<" ., Most of the usual

corollaries of the s’plittihg theorem (see J. R. Sh'oenfiél-d, Degrees of

Unsolvability, Norl:h.-I—Icilléu.r’ui,= 1971, pp 66-67)follow easil-y. The pfoof of
the theorem uses a blocking technique which is similar to the one used by

R. Shore in proving the analogous theorem for @-recursion theory. Note

that there are adequate Friedberg thedries with no @& computable wellorder.

[V. Stoltenberg-Hansen
Department of Mathematics
University of Toronto
Toronto, Ontario

M55 1A1

Canada]
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(c) DEGREES OF UNSOLVABILITY

97. S(_)mplerﬁents for r. e. Degrees in D (< Q') .

Theorem: 0 <a r.e. = Im minimal such that m U a =g' .

Corollary: , r.e. has a complement in D

~

1A

BN
A

)

The method of proof is a combination Qf the t.echni‘qués we esfabiished
in our new prlqof.o_f "O<a r.e. - Im minimal such that rﬁ}<§,”. (RFT
Newsletter #6, item 81). with those of R. W. RO_binson’s proof of
"9<a r. e + Zh<Q, qub=0"" (RFT Newsletter #17, item 18) .
| R. W. Robinson has announced the corollarjr in the case g” =@ (RFT
Newslétter #3; item 36), .but the m_e-thcds of proof are considerably different.

‘The theorem i_s_in contrast to Lachlan's :_es;ult that if 0 <a r.e. <£)'
'the.n ’é has.,‘ no r.e, .corr‘iplern_‘_ent in ID(SQ’) .

[ Dick Epstéin
.Departrnel.-xt of Mathematics
University'of. Califprnia

Berkeley, California 94720]

(d) REDUCIBILITIES; WEAK TRUTH TA BLE DEGREES

98. Weak Truth Table Degrees Maximum Within r. e. Degrees.

A non-recursive r. e, Turing degree can contain a maximum weak truth

table degree.
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A theorem of Jockusch states that a Turing degree contains a maximum
truth table degree if and only if the degree contains nbrhyper-immune sets,
Hence, no nc;h-recursive r.e. degree has a maximum truth table degree.
The situation for weak truth table degree is quite different.

Theorem. There is a non-~recursive r.e. set A such that if B is any set

Turing reducible to A then B s, A .

W
T'he Turing degree of A has as its maximuim weak truth table degree
the weak truth table degree of A . In contrast to this result we have:
Theorem. If A is any set oﬂf Turing degree 0’ then there is another set
B of Turing degree .,QJ’ such that B f_WA .
Hence the{comp'lete degree does notjconta.in a m_ax_ifnum weak truth table
deg.i'ree. -
[Richard E. Ladner
Computer Science -Group

University of Washington

Seattle, Washington 98195]

(e) COMPLEXITY OF RECURSIVE FUNCTIONS

Theorem Ll: A is (effectively) speedable iff A x N is (effectively) levelable.
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Theorem 2: I A and B are r.e., A is speedable and A < B then-
B is speedable (i. e., speedability is inherited upwards in the m-reduci-
bility ordering). |

[Paul H. Morris-

Department of Mathematics

University of California |

Irvine, California 92664]

(f) OPEN PROBLEMS -

10C. An open problem about someé natural immune sets,

Let O ' ©y and @6, (p{, .- be standard enumerations of the

partial recursive functions. Let

. ] oL
M(p = {1,991—@3_.:321]

That is, M is the set of minimal indices wrt enumeration © .- M. Blum
o

observed that M  is a natural example of an immune set,

Despite various recursive isomorphism theorems equating any two
enumerations ¢ and ¢’, P. Young has shown that it is possible that
M ;_:, M’ , and since M and M ; are always immune, they can not

P © © P
be recursively isomorphic (cf [L]) . I show in [1] that M  is always
& ' ®

Turing equivalent to ¢” .
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Open questiogs: () Are M(p and M@, always =rn-equiva,l.ent?
{2) Is M(D élways tt- equivalent to g¢” ?
Reference: [1] Meyer, A. R. Pro’gra.tm size in restricted programming
languages, Information and Control, 21, 4 (November
1972), 382-394.
[Albert R. Meyer
M.L T. Project MAC

545 Te éhnolo_gy Square

Cambridge, Massachusetts 02139]

(g) CORRECTIONS

10l. My proof of the theorem in RFT No. 4 (Item 50) is in error (although
the theorem still seems 1ikeiy to be true)., The amended proof will embed
only certain special lattices; roughly those in which all non-trivial lower
bounds are Q .

[J. R. Shoenfield

Department of Mathematics

Duke University

Durham, North Carolina 27706]
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Steven S. Muchnick, Department of Computer Science, 1 Strong Hall,
University of Kansas, Lawrence, Kansas 66044

Frederick Petry, Department of Computer & Information Science, Ohio
State University, Columbus, Ohio 43210

James Simon, Department of Computer Science, Upson Hall, Cornell
University, Ithica, New York 14850 '
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Robert Wml:ermtz, Department of Mathematics, Stanford Uni‘versity, Stanford
California 94305
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(h) CORRECTION TO MAILING LIST - SUPPLEMENT 2

- John Case, Computer Science Department, SUNY at Buffalo, Ambherst,

New York 14266
Chi, T. Chong, 1l Happy Avenue Central, Republic of Singapore, 13 CHINA

Louise I—Iéy, Department of Mathematics, University of Illinois at Chicago
Circle, Box 4348, Chicago, Illinois 60680
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Larry Reeker, Department of Computer Science, Umvermty of Oregon,
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Josepb William, Department of Ph1losophy, Washington University, St. Louis,
Missouri 63[30






