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1.
RESEARCH

1.1.
Overview of Research Activities / Conformance with the Work Programme
(Time schedule: July 1, 2001-June 30, 2004-Extended until July 31, 2004)

Task 1 (Algebraic properties of Rogers semilattices. 1.1 Common algebraic properties. 1.2 Ideals and segments of Rogers semilattices. 1.3 Isomorphism types of Rogers semilattices)  
The research activity relative to Task 1 has been carried out in a quite satisfactory way, following the planned division of tasks  and involvement of the Contractors, as specified in the Work Program. Task  1 has seen a successful involvement and collaboration of the teams CR2 (Novosibirsk), CR3 (Almaty), and CO (Siena). Main achivevements regarding Rogers semilattices 
[image: image35.wmf], for n>1, are: Characterization of the initial segments (and of intervals above any degree that is not 0'-principal) of Rogers semilattices  as Lachlan semilattices; Existence of strong minimal covers in Rogers semilattices of  families with least element; Algebraic properties and different characterizations of the completion operator, and investigation of the degree structures generated by one element under the operations of completion and join.  Sufficient conditions for the greatest element (if any) of a Rogers semilattice   to have the limitness property. Differences in isomorphism types of Rogers semilattices relative to families from different levels of the arithmetical hierarchy (differences arise already for any pair 
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Task 2 (Spectrum of minimal computable numberings. 2.1 Criteria for positive computability, number of computable positive non-decidable numberings. 2.2 Conditions for the existence and the problem of the number of computable Friedberg numberings. 2.3 Number of computable minimal non-poistive numberings. 2.4 Classification of computable minimal numberings.) 
The research relative to Task 2 has significantly  been carried on by team (CR3).  The spectrum of minimal numberings for the various 
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-computable families has been completely described. It has also been shown that the class of all computable Boolean algebras with a finite number of distinguished ideals has no computable Friedberg numbering. 

Task 3 (Elementary theories of Rogers semilattices. 3.1 Elementary equivalence. 3.2 Complexity of first-order theories) 
The topics covered by Task 3 have also seen a fruitful cooperation between the teams CR2, CR3, CO, achieving the results proposed in the Work Program. Several natural elementary differences have been singled out (at levels greater than or equal to 2) between the Rogers semilattices of families according finiteness/infiniteness of the family, or existence/nonexistence of a least element in the family. Examples have also been constructed of different elementary types of Rogers semilattices of infinite families.  For every level n
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1 of the arithmetical hierarchy, there exist infinitely many families of that level with pairwise non-elementarily equivalent Rogers semilattices. The elementary theory of any nontrivial Rogers semilattice, at level n>1, is hereditarily undecidable.

Task 4 (Complexity in automorphism groups of constructive objects. 4.1 Complexity-related problems for permutation groups. 4.2. Automorphisms of Rogers semilattices)  
Tasks 4.1 and 4.2 have been successfully carried out by the Novosibirsk team CR2. Achievements here include computability-theoretic and complexity-theoretic investigations, and hierarchical classifications in automorphism groups of constructive objects; and homemorphism types of effective topological spaces. The notions of  -reducibility between structures and of a quasiresolvable model have been investigated with several applications to model theory and algebra. Interesting connections between -definability and enumeration reducibility (in particular between ideals of enumeration degrees and families of -subsets of  natural numbers in hereditary finite admissible sets) have been established,  and promise to be an interesting topic for future research.
Task 5 (Topological properties of generalized computability. 5.1 Non-second countable effectively given topological spaces. 5.1.1 Canonical numberings of points of topological spaces. 5.1.2 Rogers semilattices and numberings of spaces. 5.1.3 Algebraic structures of Rogers semilattices vs. properties of numbered spaces. 5.1.4 Can partial numberings be totalised? 5.2. Effective continuity 5.2.1 Continuity of computable maps. 5.2.2 Effective continuity of effective many-valued maps)  
Task 5 has been investigated mostly by CR1 and CR3 with the following achievements:  Solution (CR1) to a problem due to M. B. Smyth:  One can give an appropriate notion of effectively given domains so that the resulting category is the largest cartesian closed full subcategory of domains, considered constructively. Reducibility on partial numberings has been investigated (CR1 and CR3): The corresponding degree structure is a distributive lattice. Unlike the total case, where each Friedberg numbering is of minimal degree, under each numbering there is in the partial case both an infinite descending chain as well as an uncountable antichain of pairwise incomparable Friedberg numberings. A stronger reducibility relation between partial numberings has been introduced (CR1) and it turns out that with respect to this reducibility relation, partial numberings behave more or less as total numberings, forming an upper semilattice, and allowing for an interesting extension of the Ershov completion construction to the partial case. The problem of the existence and the number of computable positive numberings in effective domains has been considered (CR3). It was shown for instance that, for every infinite effective domain, there exist infinitely many pairwise incomparable computable positive numberings. 

The research has been in accordance with the Work Program. In particular the project has provided a fairly complete picture of the structure of the Rogers semilattices 
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, for n>1.  In some cases the project  has started brand new lines of research, attracting several young researchers. Topics initiated by this project that promise to become active fields of research in the future are reducibilities of partial numberings, and the connections between Σ-definability and enumeration reducibility. There is a considerable body of work in preparation. 
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1.2. Scientific Results[image: image30.wmf]
Task 1: Characterization of the initial segments of Rogers semilattices as Lachlan semilattices, due to S.Podzorov (Bk1-work initiated in the 2nd year of the project and completed in the course of the 3rd year, pertinent to Task 1.2): (i) Any Lachlan semilattice can be embedded into any nontrivial Rogers semilattice 
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, for n>1, as an ideal, and as an interval above any degree that is not 0'-principal.  These results build on and extend earlier work by S.Badaev, S.Goncharov, A.Sorbi and S.Podzorov, (Aa1),  on embedding the lattice 
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 of c.e. sets modulo the finite sets as an interval or as an ideal of 
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, for n>1. Podzorov (Bk2) has also shown that the definition of a Lachlan semilattice can be further simplified with respect to the original Lachlan’s definition. Minimal covers (Cp4, see also Aa1):  If n>1,  and S is a 
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-computable family with least element with respect to inclusion, then in the corresponding Rogers semilattice every non greatest element has a strong minimal cover. Unexpectedly, Badaev and S.Lempp, (Bh2, 2nd year) show that there exists a computable family of d-c.e. sets such that the corresponding Rogers semilattice can be decomposed as a disjoint union of a principal ideal and a principal filter. V.Dobritsa (Be2), (Bb8), (Be6, with N.G.Khisamiev) (Almaty) has studied limit reduciblities and limit constructible models. In the 3rd year, Podzorov (Bb4) has singled out sufficient conditions for the greatest element a (if any) of a Rogers semilattice  
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, for n>1, to have the limitness property (i.e., no interval (b, a), with  b<a, is empty): This list of conditions includes: 1) S is finite; 2) S contains a finite set; 3) S admits a 
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computable numbering; 4) the principal 
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computable numbering of S is not weakly reducible to any nonprincipal 
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computable numbering (where μ is weakly reducible to ν if for every n one can compute the canonical index of a finite set D such that μ(n) is in ν(D): Weak reducibility, introduced by Podzorov, promises to be an interesting topic of future research.) (Task 1.3) In the 3rd year, Badaev, Goncharov  and Sorbi, (Ak1), have proved the following result relative to isomorphism types of Rogers semilattices of families from different levels of the arithmetical hierarchy (based on embeddings of Boolean algebras as ideals of these semilattices): For any A and B, 
[image: image15.wmf])

(

A

R

o

n

is not isomorphic to 
[image: image16.wmf])

(

B

R

o

m

, if n>1 and n+3≤m. (The gap “3” is as best as possible for current available techniques. This result greatly improves on a result obtained by the same authors (Aa2) in the 2nd year, showing that for every n there exists  m
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-computable family B such that no Rogers semilattice 
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.) Z.Khisamiev (Bh3, Bh4) (Almaty) has investigated the structure generated by the degree of a given (non already complete) arithmetical numbering under the operations of join and completion, proving that this structure is an infinite distributive lattice with finite principal ideals. And he has described the isomorphic types of these structures. Badaev, Goncharov, and Sorbi (Ah1) applied their methods for constructing computable numberings to solve some of the problems raised in earlier papers, in particular suggesting an easy way for constructing infinitely many minimal coverings above any numbering which is not 0'-principal. They also showed that strictly between a numbering and its completion one can sometimes find a third (splittable) numbering. S.Bereznuk (Bc3) (Novosibirsk) proved that the Rogers semilattice of any Σω-computable nontrivial family has infinitely many minimal numberings and is not a lattice. Goncharov (jointly with J.Knight, V.Harizanov, C.McCoy, R.Millar) has shown that for each non-limit computable ordinal α, and for every n there exists a family with n (incomparable) Friedberg numberings.
Task 2: Spectrum of minimal numberings for various families (Badaev, (Bd2)): Let A be a 
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-computable family: If A is finite then the spectrum of minimal numberings is <1,0,0>, otherwise the spectrum is either <,, > or <1,0,0> (we recall that the entries of the 3-tuple denote the number of minimal numberings that are respectively decidable, positive but not decidable, or otherwise). N.Kogabaev (Novosibirsk) (Task 2.2) has proved that the class of all computable Boolean algebras with a finite number of distinguished ideals has no computable Friedberg numb[image: image31.wmf][image: image32.wmf][image: image33.wmf]ering.

Task 3: (Task 3.1) Badaev, Goncharov, Sorbi, (Aa2), show that for any 
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-computable nontrivial family S, if S is finite then the corresponding Rogers semilattice is distributive; if S is infinite then the  corresponding Rogers semilattice is not even weakly distributive. Other elementary differences, (Aa2), follow from existence/nonexistence of a least element in the family. They have also constructed examples of different elementary types of Rogers semilattices of infinite families. Finally they prove (Ab1), (Ad1) that for every level n
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1 of the arithmetical hierarchy, there exist infinitely many families of that level with pairwise non-elementarily equivalent Rogers semilattices. (Task 3.2) The elementary theory of any nontrivial Rogers semilattice, at level n>1, is hereditarily undecidable as follows from a result by Podzorov, see (Aa1).
Task 4:  A. Khisamiev (Bb2) has introduced the notion of  -reducibility between structures, showing that for any given class of structures the corresponding structure of -degrees is an upper semilattice extending the Turing degrees. Further, all abelian p-groups and Ershov algebras satisfy the Recursive Embeddability Condition; thus every countable not computable abelian p-group  (Ershov algebra) has no degree; if B is a countable Ershov algebra and  A is an antisymmetric connected system -definable in HF(B) then A is computable; in particular if L is a linear order -definable in HF(B), over a countable Ershov algebra B, then L is computable. Following Ershov’s notion of a quasiresolvable admissible set, Khisamiev (Bb13) has introduced  the notion of a quasiresolvable model, showing that a model M is quasiresolvable if and only if the admissible set  HF(M) is quasiresolvable.  He also introduces the notion of a 1-quasiresolvable model, and gives sufficient conditions for a quasiresolvable model to be 1-quasiresolvable. He gives conditions for a structure not to be quasiresolvable, and characterizes the quasiresolvable models in the classes of countable Boolean Algebras and countable Abelian p-groups. For instance a countable Boolean algebra is quasiresolvable if and only if it is 1-quasiresolvable if and only if it is the direct sum of a finite Boolean algebra and an atomless Boolean algebra. In the third year, (Bb14), Khisamiev introduces the notion of an S-generated model and obtains sufficient conditions for -definability of  subsets of natural numbers  in the hereditary finite admissible set over a S-generated  model. He also describes the computable families of subsets of natural numbers in the hereditary finite admissible set over a S-generated  model model. This paper pursues further the relations between -definability and enumeration reducibility (already started in (Bb7)): Following a characterization of -definability in the hereditary finite admissible set over a S-generated model  in terms of enumeration reducibility, Khisamiev proves that for any e-ideal I there exists an Abelian torsion-free group A such that the family of e-degrees of -subsets of  ω in HF(A)  equals I; and  for any principal e-ideal I there exists  a periodic Abelian group A  such that the  family of e-degrees of -subsets of  ω in HF(A) equals I. In (Bb7) A. Morozov and V.G. Puzarenko had shown that the class of all possible families of Σ-subsets of finite ordinals coincides with the class of all nonempty families closed under e-reducibility and join, and it is therein argued that some principles of classical computability theory such as reduction and uniformization are not always true for classes of Σ-subsets of finite ordinals of admissible sets (against the usual intuition that considers Σ-subsets as an analogue of computable enumerable sets for admissible sets.)  In (Bc1) and (Bc2)  the notion of an enumerator is introduced and the problem of the study of time as a tool for enumeration is discussed. P. Alaev, (Be1), has found a description of computable homogeneous Boolean algebras, based on some natural extension of the Feiner hierarchy. (Task 4.1): Let Ki be the class of groups, consisting of all computable automorphism groups of appropriate computable models in which the complexity of orbits of tuples of elements is in 
[image: image24.wmf]0

i

S

, i=1,2,3. Morozov and A.Buzykaeva (Cp3) have proved that the classes Ki form a nontrivial hierarchy. E.F.Combarro, (Bb1), has shown that all the automorphisms of the predicates  “x belongs to the y-th c.e. set” and  “the x-th partial function on y  yields z” are computable. In (Bb12) it is shown that there exist effective topological spaces which are homeomorphic but not hyperarithmetically homeomorphic; there exist effective topological spaces whose (auto)homeomorphism group has cardinality of the continuum but only the trivial homeomorphism is hyperarithmetical; if the group of a hyperarithmetical topological space has cardinality less than the continuum then this group is hyperarithmetical. The notion of a strong computable homeomorphism is introduced, and the problem of the number of effective presentations of 
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spaces with effective bases of clopen sets is solved. (Bb11): every computable Boolean algebra has a computable presentation in which every computable family of automorphisms moves only finitely many atoms; as a corollary, each atomic computable Boolean algebra has a computable presentation in which every computable family of  automorphisms is finite. In (Bb6) it is shown that not in all cases one can replace an arbitrary model with a model of finite signature so that its automorphism group, being considered as a set of permutations, remains the same. 
Task 5: (Task 5.1.4) D.Spreen (CR1) (Bb10) has solved a problem due to M.B.Smyth (not originally listed among the project tasks, but relevant to Task 5), showing that one can formulate an appropriate notion of “effectively given domains” so that the corresponding category of effectively given domains is (constructively) the largest Cartesian closed full subcategory of the category of domains; such a characterisation is even possible if one considers domains consisting only of constructive points, i.e., points which can be approximated effectively. Spreen has also studied  notions of effective continuity for multifunctions, see (Be5), (Bh1). In earlier work, Spreen has introduced a reducibility notion for partial numberings. (Partial numberings arise very naturally. As shown by Spreen in an earlier paper, numberings with respect to which important topological operations like that of taking the limit of a Cauchy sequence are effective are necessarily partial.  In  (Cp2) Spreen answered the question of when, in an effectively given T0 space, can a partial numbering be totalized.) (What follows is refers th the 3rd year) Badaev and Spreen have terminated in the third year (see paper (Ab2)) a project (already initiated in the second year, and relevant to Task 5.1.2, 5.1.3) on reducibility of partial numberings, where the usual reducibility relation for numberings is extended to the partial case in a natural way and they have studied the induced structure of  degrees. The results obtained are very different from the total case. First of all, the set of degrees is now a distributive lattice. In the case of infinite families, the Rogers semilattice is neither complete nor contains a least element and the Friedberg numberings are not minimal; in fact under every given numbering of an infinite family there is an infinite countable strictly descending chain of Friedberg numberings as well as an uncountable antichain of Friedberg numberings. In (Bb9) Spreen has introduced a stronger reducibility relation between partial numberings (where the reduction process maps exactly the indices of a numbering into the indices of the other numbering) It turns out that with respect to this reducibility relation partial numberings behave more or less as total numberings: The degrees of partial numberings with respect to the stronger reducibility only form an upper semilattice. Moreover, it is shown that one can extend Ershov's completion construction to the partial case, via enlarging the given set by one element and extending the given partial numbering of that set to a complete total numbering of the enlarged set. The join of two complete numberings of the enlarged set need not be complete again, but nevertheless the degrees of complete total numberings of this set form an upper semilattice, which is proved to be isomorphic to the upper semilattice of degrees of partial numberings of the given, not enlarged set. S.Badaev and A.Altaeva (Bh5) have considered the problem of  the existence and the number of computable positive numberings in effective domains. It was shown that, for every infinite effective domain, there exist infinitely many pairwise incomparable computable positive numberings. No analogous result holds for computable Friedberg numberings without additional restrictions on the base of the domain. 

A   items listed under A:  Joint Publications of INTAS and NIS project teams  (We list only papers that in the  final printed version acknowledge or will acknowledge INTAS 00-499  support) (Items starting with “a”: articles in book published by an international publisher; items starting with “b”: papers in international journals; items starting with “d”: papers in Proceedings of conference;  items starting with “e”: abstracts of papers in Proceedings of  conference; items starting with “h”:  papers in preparation;  items starting with “k”:  preprint)

(a1) S. Badaev, S. Goncharov, S. Podzorov, A.  Sorbi,  Algebraic properties of Rogers semilattices of arithmetical numberings, in Computability and Models, eds. S. B. Cooper and S. Goncharov, Kluwer Academic/Plenum Publishers, New York, Boston, Dordrecht, London, Moscow, pp. 45-77, (2003)
(a2) S. Badaev, S. Goncharov, A. Sorbi, Isomorphism types and theories of Rogers semilattices of arithmetical numberings, in Computability and Models, eds. S. B. Cooper and S. Goncharov, Kluwer Academic Publishers Kluwer Academic/Plenum Publishers, New York, Boston, Dordrecht, London, Moscow, pp. 79-91, (2003)
(b1) S. Badaev, S. Goncharov, A. Sorbi, On elementary theories of Rogers semilattices, to appear in Algebra and Logic 

(b2) S. Badaev, D. Spreen, A note on partial numberings, to appear in Mathematical Logic Quarterly [Preprint N. 462 (July 2004) of the Department of Mathematics and Computer Science “Roberto Magari”, University of Siena].
(d1) S. Badaev, S. Goncharov, A. Sorbi, Elementary Properties of Rogers Semilattices  of Arithmetical Numberings, Proceedings of the 7-th and 8-th Asian Logic Conferences, (R. Downey, D. Ding, S.H. Tung , Y. H. Qiu , M. Yasugi; associated  editor G. Wu) (2003), World Scientific, Singapore, pp. 1-10
 (e1) S. Badaev, S. Goncharov, A. Sorbi, Computable and arithmetical numberings, Abstract  for the International Conference “Mathematical Logic, Algebra and Set Theory”, dedicated to the 100-th anniversary of P.S. Novikov, August 26-31, (2001) (invited); 
(h1) S.Badaev, S.Goncharov, A.Sorbi, On some constructions in the theory of numberings, in preparation for the journal “Mathematical Notes”

(k1) S. Badaev, S. Goncharov, A. Sorbi , On isomorphism types of Rogers semilattices of arithmetical numberings,  Preprint N. 460 (July 2004) of the Department of Mathematics and Computer Science “Roberto Magari”, University of Siena. (The paper will be submitted to Algebra and Logic)
B   items listed under B: Publications without INTAS-NIS co-authorship of the project teams  (We list only papers that in the  final printed version acknowledge or will acknowledge INTAS 00-499 support)  (Items starting with “b”: papers in international journals; ; items starting with “c”: papers in a national journal; items starting with “d”: papers in Proceedings of conference;  items starting with “e”: abstracts of papers in Proceedings of  conference; items starting with “g”:  talks in conferenes; items starting with “h”:  papers in preparation;  items starting with “k”:  preprint )

(b1)  E. F. Combarro,  Automorphism groups of computably enumerable predicates,  Algebra and Logic, 41, 5, pp. 285-294, (2002)
(b2) A. Khisamiev,  On the Ershov  upper  semilattices 
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(b4)  S. Podzorov , About the  limitness of the greatest element of a Rogers semilattice, to appear in  Siberian Mathematical Journal

(b5)  J. T. Talasbaeva, On positive computability in Ershov’s hierarchy, Algebra and Logic, Vol. 42, No. 6, pp. 737-746, (2003)
(b6) A. Morozov,  On the problem of finite signature,  Siberian Mathematical Journal, Vol. 44, No. 1, pp. 206-210, (2003)

(b7) A. Morozov, V.G. Puzarenko, On subsets of natural numbers,  Algebra and Logic, Vol. 43, No. 3, pp. 291-320, (2004)
(b8) V. P. Dobritsa, M. G.  Leonov,  Classification of limit reducibilities, to appear in Siberian Mathematical Journal 

(b9) D. Spreen, Strong reducibilities of partial numberings, to appear in Archive for Mathematical Logic [Preprint N. 461 (July 2004) of the Department of Mathematics and Computer Science “Roberto Magari”, University of Siena] 
(b10) D. Spreen, The largest cartesian closed category of domains – considered constructively, to appear in Mathematical Structures in Computer Science [Preprint N. 463 (July 2004) of the Department of Mathematics and Computer Science “Roberto Magari”, University of Siena]

(b11) A. Morozov, B. Kasymkhanuly,  Boolean algebras with finite computable families of automorphisms, Siberian Mathematical Journal, Vol. 45,  No. 1, pp. 171-177, (2004)

(b12) A. Morozov, On homeomorphisms of effective topological spaces, to appear in Siberian Mathematical Journal 

(b13) A. Khisamiev, On quasiresolvable models, to appear in Algebra and Logic

(b14)  A. Khisamiev, On subsets of natural numbers in hereditary finite admissible sets, to appear in Siberian Mathematical Journal

(c1) A. Morozov,  K. F. Samokhvalov, On possible types of time in generalized computability theory, Vychislitelnye systemy, Methodological aspects of cognitive processes, No. 170, pages. 45-51, Novosibirsk, 2002 [Russian]

(c2) A. Morozov, On incomparable enumerators on natural numbers, to appear in Vychislitelnye systemy [Russian]

(c3) S. Bereznyuk, ω-computable numberings  submitted to "Vestnik Novosibirskogo Universiteta" 
(d1) A. Khisamiev, Degrees of algebraic systems and definability, Proceedings of the Workshop “Computability and models”, Almaty, June 24-28, 2002, pp. 61-76  (paper)

(d2)  S. Badaev, Spectrum of minimal numberings for the families of arithmetical sets, Proceedings of the Workshop “Computability and models”, Almaty, June 24-28, 2002, pp. 18-25 (paper)

(e1)  P. Alaev, Computable boolean algebras, Proceedings of the Workshop “Computability and models”, Almaty, June 24-28, 2002, pp. 11-12  (abstract)

(e2) V. Dobritsa, On limit constructible models, Proceedings of the Workshop “Computability and models”, Almaty, June 24-28, 2002, pp. 30-31  (abstract)

(e3)  S. Goncharov, Computability and autostability, Proceedings of the Workshop “Computability and models”, Almaty, June 24-28,  2002, pp. 33  (abstract)

 (e4)  P. Semukhin,  Spectrum of atomless elements ideal, Proceedings of the Workshop,  “Computability and models”, Almaty, June 24-28,2002, p. 50  (abstract)

(e5) D. Spreen, On the effective continuity of effective multifunctions, Proceedings of the Workshop,  “Computability and models”, Almaty, June 24-28,2002, p. 53  (abstract)

(e6) V. P. Dobritsa,  N.G.  Khisamiev, Limit constructive models as a methodology to solve economical problems in neural networks, Proceedings of Scientific and Practical Conference “Current Problems, Trends and Perspectives in Government of Regional Social and Economics Systems”, 6-7 November, 2002, Ust-Kamenogorsk (Kazakhstan), pp. 283-284.

(e7) S. Badaev,  Elementary Theories of Rogers Semilattices, International Workshop Computability and Logic, Heidelberg, June 23-27, 2003 

(e8)  A. Khisamiev, On quasiresolvable structures, Logic Colloquium 2003, Finland, Helsinki, August 14-20, 2003 (abstract) 

(e9) S. Badaev, Computability in Topological Spaces (abstract), in: Algebra and Analisys–2004. Proceedings of the International Conference Dedicated to the 200th Anniversary of the Kazan State University, Kazan, July 2-9, 2004. Kazan Mathematical Society, Kazan, 2004, p. 16.

(e10)  A. Khisamiev, Quasiresolvable periodic Abelian groups, Logic Colloquium 2004, Italy, Turin, July 25-31, 2004 (abstract) 

(e11)  S. Podzorov, Rogers semilattices of arithmetical numberings, Logic Colloquium 2004, Italy, Turin, July 25-31, 2004 (abstract) 

(g1)  S. Badaev, Global and local properties of Rogers semilattices of arithmetical numberings, Workshop on “Computability and Models” , Novosibirsk, September 24-26, 2001  (conference)

(g2)  S. Badaev, Arithmetical numberings, Workshop “Computability and models”, Almaty, June 24-28, 2002, (conference)

(g3)  S. Badaev, Complete numberings, Workshop Computability in Hierarchies and Topological Spaces, Siena, July 20-23, 2004 (conference)

(g4)  S. Goncharov, Enumerations in the theory of computable models, Workshop Computability in Hierarchies and Topological Spaces, Siena, July 20-23, 2004 (conference)

(g5)  D. Spreen, Partial numberings, Workshop Computability in Hierarchies and Topological Spaces, Siena, July 20-23, 2004 (conference)

(h1) D. Spreen, On the effective continuity of effective multifunctions,  (in preparation)

(h2) S. Badaev ,  S.Lempp,  On decompositions  of Rogers semilattices, (in preparation)

(h3) Z. Khisamiev, On completions of numberings, in preparation for Algebra and Logic. 

(h4) Z. Khisamiev, Lattice of numberings generated by completions, in preparation for Algebra and Logic. 

(h5) A. Altaeva , S. Badaev,  Positive numberings in effective domains, in preparation for Algebra and Logic
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