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Abstract

© The Author(s) 2018. We say that a structure A admits strong jump inversion provided that for
every oracle X, if X' computes D(C)'for some C ≅ A, then X computes D(B) for some B ≅ A.
Jockusch and Soare (1991, APAL, 52, 39-64) showed that there are low linear orderings without
computable copies, but Downey and Jockusch (1994, PAMS, 122, 871-880) showed that every
Boolean algebra admits strong jump inversion. More recently, D. Marker and R. Miller (2017, JSL,
82, 1-25) have shown that all countable models of DCF0 (the theory of differentially closed fields
of characteristic 0) admit strong jump inversion. We establish a general result with sufficient
conditions  for  a  structure  A  to  admit  strong  jump  inversion.  Our  conditions  involve  an
enumeration of B1-types, where these are made up of formulas that are Boolean combinations
of existential formulas. Our general result applies to some familiar kinds of structures, including
some classes of linear orderings and trees. We do not get the result of Downey and Jockusch for
arbitrary Boolean algebras, but we do get a result for Boolean algebras with no 1-atom, with
some extra information on the complexity of the isomorphism. Our general result gives the
result of Marker and Miller. In order to apply our general result, we produce a computable
enumeration of the types realized in models of DCF0. This also yields the fact that the saturated
model of DCF0 has a decidable copy.

http://dx.doi.org/10.1093/logcom/exy025

References

[1] C. J. Ash and J. F. Knight. Computable Structures and the Hyperarithmetical Hierarchy. Elsevier, 2000.
[2] C. J. Ash, J. F. Knight, M. Manasse, and T. Slaman. Generic copies of countable structures. Annals of Pure and

Applied Logic, 42, 195-205, 1989.
[3] V. Baleva. The Jump Operation for Structure Degrees. PhDThesis, Sofia University St. Kliment Ohridski, 2002.
[4] V. Baleva. The jump operation for structure degrees. Archive for Math. Logic, 45, 279-265, 2006.
[5] J. Chisholm. Effective model theory vs. recursive model theory. Journal of Symbolic Logic, 55, 1168-1191, 1990.
[6] R. Downey and C. G. Jockusch. Every low Boolean algebra is isomorphic to a recursive one. PAMS, 122, 871-

880, 1994.
[7] R. Downey and J. F. Knight. Orderings with αth jump degree 0α. Proceedings of the American Mathematical

Society, 114, 545-552, 1992.
[8] A. N. Frolov. 02 copies of linear orderings. Algebra and Logic, 45, 201-209, 2006.
[9] A. N. Frolov. Linear orderings of low degrees. Siberian Mathematical Journal, 51, 913-925, 2010.

[10] A. N. Frolov. Low linear orderings. Journal of Logic and Computation, 22, 745-754, 2012.
[11] C. G. Jockusch and R. I. Soare. Degrees of orderings not isomorphic to recursive linear orderings. APAL, 52, 39-

64, 1991.
[12] I. Kaplansky. Infinite Abelian Groups. University of Michigan Press, 1954.

http://dx.doi.org/10.1093/logcom/exy025


[13] J. F. Knight. Non-arithmetical N0-categorical theories with recursive models. Journal of Symbolic Logic, 59, 106-
112, 1994.

[14] J. F. Knight and M. Stob. Computable Boolean algebras. Journal of Symbolic Logic, 65, 1605-1623, 2000.
[15] M. Lerman and J. H. Schmerl. Theories with recursive models. Journal of Symbolic Logic, 44, 59-76, 1979.
[16] D. Marker and R. Miller. Turing degree spectra of differentially closed fields. JSL, 82, 1-25, 2017.
[17] T. S. Millar. Foundations of recursive model theory. Annals of Mathematical Logic, 13, 45-72, 1978.
[18] A. Montalbán. Notes on the jump of a structure. In Mathematical Theory and Computational Practice, Proc. of

CiE Meeting in Heidelberg, K. Ambos-Spies, B. Löwe, and W. Merkle, eds, pp. 371-378. 2009.
[19] A. Montalbán. Rice sequences of relations. Philosophical Transactions of the Royal Society A, 370, 3464-3487,

2012.
[20] M. Morley. Decidable models. Israel Journal of Mathematics, 25, 233-240, 1976.
[21] A. S. Morozov. On the relation of reducibility between admissible sets. Siberian Mathematical Journal, 45, 634-

652, 2004. (English translation).
[22] V. G. Puzarenko. On a certain reducibility on admissible sets. Siberian Mathematical Journal, 50, 330-340, 2009.

(English translation).
[23] G. E. Sacks. Saturated Model Theory. W. A. Benjamin, Inc., 1972.
[24] A. Soskova and I. N. Soskov. Jump spectra of abstract structures. In Proceedings of the 6th Panhellenic Logic

Symposium, C. Dimitrakopoulos, S. Zachos, and K. Hatzikiriakou, eds, pp. 114-117. Volos, Greece, 2007.
[25] A.  A.  Soskova and I.  N.  Soskov.  A jump inversion theorem for the degree spectra.  Journal  of  Logic and

Computation, 19, 199-215, 2009.
[26] A.  Stukachev.  A  jump  inversion  theorem  for  the  semilattices  of  Sigma-degrees.  Siberian  Electronic

Mathematical Reports, 6, 182-190, 2009. (in Russian).
[27] A.  Stukachev.  A  jump  inversion  theorem  for  the  semilattices  of  Sigma-degrees.  Siberian  Advances  in

Mathematics, 20, 68-74, 2009 (English translation).
[28] R. L. Vaught. Topics in the Theory of Arithmetical Classes and Boolean Algebras. PhD Thesis, University of

California, Berkeley, 1954.


