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KBazuMunnmMaJnm cremnenn 3a CIIEKTPH OT CTPYKTYpHU

Pesrome

B craTusara ca pasrieianu cBoiicTBaTa Ha KBA3UMUHUMAJIHUTE CTENIEHN OTHOCHO CIEKTPU
Ha cTpykTypu. Te3u coiicTBa ca 0600IIeHne HA KJIacCHIeCKUTe B Teopus Ha crerute. Vma
Hen30POUMO MHOT'O KBa3MMUHUMAJHU CTEIIEHN OTHOCHO BCEKH CIIEKTHD Ha CTPYKTYPA.
[IbpBUAT CKOK CHEKTHDP Ha BCAKA CTPYKTYpPa Ce€ CHTOM OT HOMEPAITMOHHUTE CKOKOBE Ha
KBa3UMHUHUMAJIHU CTEIIEHN OTHOCHO CIEKTbpa. BCEKM e/leMeHT Ha CKOK CIIEK'bpa MOXKe
Jla ce IIpeJICTaBu KaToO TOYHA MOPHAa I'PaHUIA Ha JBe KBa3UMUHUMAJHU CTEIIeHH OTHOCHO
CIIEKTbpA.

Quasi-minimal degrees for degree spectra

Abstract

In the paper we represent the properties of quasi-minimal degrees for the degree spectrum
of a structure. These properties are a generalization of the classical ones in the degree
theory. There are uncountably many quasi-minimal degrees for every degree spectrum.
The first jump spectrum of every structure consists exactly of the enumeration jumps
of the quasi-minimal degrees for the degree spectrum. Every element of the first jump
spectrum could be represented as the join of two quasi-minimal degrees for the degree
spectrum.
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Homeparmonna cBoguMocT 1 epeKTUBHA TeOpUsl Ha MOJEINTe

Pesrome

Cratusita e 0630pHa BbPXY IistiaTa Tematnka. Llemra it e 1a mpejcTaBu IIOCTHATA
KapTuHa OT pe3y/TaTu Ha rpynarta 1o usducanmoct B Codus, KaKTo U BpPb3KaTa
Ha HOMEpPAIMOHHHUTE CTeleHn ¢ edeKTuBHaTa Teopusd Ha MojeaunTe. Pasrienanu ca
CBoOliCcTBaTa Ha HOMepalluOHHaTa CBOJUMOCT, HOMEPAIIMOHHUTE CIICEKTPU U KO-CIIEKTPH,
paz3ugaHuTEe 00OOIIEHN Ha TOHATHETO CIEKTbP, TEOPEMH 3a OOpbIaHe Ha CKOKA HA
abCTpaKTHa CTPYKTypa, OMera-HOMEepPAIMOHHATA CBOIUMOCT 38 PEJIUI OT MHOXKECTBA
u 06061IeHnTe MapKepoBu pasimpenns 3a pejuid OT CTPYKTypu. B nocremnara cu
cratusg COCKOB pellaBa pejiniia BbIIPOCH, 3acdraiiu TIOpUHIOBHS CIIEKTbD, HOMePAaIln-
OHHUS CHEKTHD U CHEKTbpPa HA Peuiid OT CTPYKTYpu. OCHOBHUSAT TOAXO € 0000IIeHne
3a peJuiy OT cTpyKTypu Ha Mapkeposure pasmupenus. Hue npejicraBsMe nujente Ha
CoCKOB ¢ eJInH TIPOCT TIPpUMeP.

Enumeration Reducibility and Computable Structure Theory

Abstract

The paper is an overview on the whole subject. The aim is to represent the overall
picture of results of the group in Computability in Sofia, as well as the relation of the
enumeration degrees with the Computable structure theory. We represent the properties
of the enumeration reducibility, the enumeration degree spectra and co-spectra of
structures, some generalizations of the notion of the degree spectra of a structure, the
jump inversion theorem of an abstract structure, omega-enumeration reducibility for
the sequences of sets, and the generalized Marker extensions for sequences of structures.
In his last paper Soskov solved several questions about the Turing degree spectra,
enumeration spectra and the spectra of a sequence of structures. The main approach
is a generalization of the Marker’s extensions for a sequence of structures. We present
Soskov’s ideas on a simple example.
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W-CIIEKTPU HA CTPYKTYpPHU

Pesrome

Hue pazriexkiame moHATHETO CIIEKTHP Ha CTPYKTYPa OTHOCHO PEJIUIla OT MHOXKECTBA,
O6a3upaHO Ha W-HOMEPAIMOHHA CBOJMMOCT HA PEJIMIU OT MHOXKeCTBa. Ta3u CBOIUMOCT
€ paBHOMEpPHO 0000IIeHne HAa HOMEPAIMOHHATA CBOJUMOCT, BbBejeHa or COCKOB n
nzyuaana ot ['arndes, M. CockoBa n Capuesn. llokazBame, 1e w-CreKTbpbT HA €THA
CTPYKTYpa € 3aTBOPEH HArope OTHOCHO TOTAJIHA HOMepalmoHHu crerenu. [Ipenacrapsame
HOPMAJIEH BUJ| Ha €JIeMEHTHUTE Ha W-KO-CIIeKThpa Ha CTPYKTypa. JlokazBame, e HaKOM
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CBOIICTBa Ha CIEKTbpPa, TAaKWBa KATO TeopeMa 3a MUHUMAJIHU JIBOUKHN U CHIECTBYBAHETO
Ha KBa3WMUHUMAJIHA CTEEeH OTHOCHO CIEKThpa Ca UI3IIbJIHEHH 3a W-CIEKThpa OTHOCHO
peanra OT MHOYKECTBA.

w-Degree Spectra

Abstract

We present a notion of a degree spectrum of a structure with respect to countably many
sets, based on the notion of w-enumeration reducibility. This reducibility is a uniform
generalization of enumeration reducibility, introduced of Soskov and studied of Ganchev,
M. Soskova and Sariev. We show that the w-degree spectrum is a upward closed set
with respect to total enumeration degrees. We present a normal form of the elements
of the w-co-spectrum of a structure. We prove that almost all properties of the degree
spectrum such as the minimal pair theorem and the existence of quasi-minimal degree
are true for the w-degree spectrum.
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PenatuBnm crieKTpn Ha CTPYKTYPH

Pesome

[IpescraBen e peslaTuBeH BapuaHT Ha CIEKTHhP HA CTPYKTYypa OTHOCHO KpaeH Opoii
CTPYKTYypH, Ha 6a3ara Ha MOHSTUETO PEeJIATUBHU BBTPEIIHN Y0-MHOXkKeCTBa. V3yueHa
€ BpPb3KaTa ChC CbBMECTHUTE CIEKTPU Ha KpaeH Opoii cTpykTypu. Pasriemanu ca
HSKOW CIIEIUAJHU CBOMCTBA Ha CIEKTbpa KAaTO TeopeMa 3a MUHHMAJIHU JIBOMKHU U
C'bIIECTBYBAHETO Ha KBA3MMUHUMAJIHA CTEIIEH OTHOCHO PEJIATUBHUS CIEKTDHDP.

Relativized degree spectra

Abstract

A relativized version of the notion of Degree spectrum of a structure with respect
to finitely many abstract structures is presented, inspired by the notion of relatively
intrinsic ¥9-sets. The connection with the notion of Joint spectrum is studied. Some
specific properties like Minimal Pair type theorem and the existence of Quasi-Minimal
degree with respect to the Relative spectrum are shown.
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Teopema 3a 0OpbIlaHe HA CKOKA 3a CIIEKTPU Ha CTPYKTYpPHU

Pesrome

[IpescraBena e Teopema 3a OOpbINaHe Ha CKOKa 3a CIEKTPHU HA CTPYKTYPH. 3a eTHa
cTpyKTypa 2, YUuTO CHEKTDHP € MOJIMHOKECTBO Ha CKOK CIIEKTbpa Ha CTPYKTypaTa B, ce
noctposia cTpykTypa € kKaro MapkepoBo pasiupenne Ha 2, Taka 9e CKOK CIIEKTbPbT
Ha € e TOYHO CIEeKTHPBT Ha 2, KaTo creKThpbT Ha € € TMOIMHOXKECTBO Ha CIEKTbpa Ha

B.

A jump inversion theorem for the degree spectra

Abstract

A jump inversion theorem for the degree spectra is presented. For a structure 2 which
degree spectrum is a subset of the jump spectrum of a structure B, a structure € is
constructed as a Marker’s extension of 2 such that the jump spectrum of € is exactly the
degree spectrum of 2 and the degree spectrum of € is a subset of the degree spectrum
of B.
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CKOK CIIeKTHp Ha abCTPaKTHU CTPYKTYPH

Pesome

[To nmanmena crpykrypa 20 mocrposBaMe CTPYKTypa, YUUTO CIEKTHD € TOYHO CKOK
CHEKTHPBT Ha 2, T.. BCEKU CKOK CIEKTHD € CIHEKTbD Ha CTPYKTypa. AKO CIIEKTHPBHT HA
2l e MOIMHOKECTBO Ha CKOK CIEKTbPa Ha HAKOA CTPYKTypa ‘B, MoCTpodBaMe CTPYKTypa
¢, TakaBa Ye CKOK CHEKTHLPHT Ha € € TOYHO CIIeKTbpa Ha 2 U OCBEH TOBa CIHEKTbPBHT Ha
¢ e MOAMHOXKECTBO Ha CIIEKTbpa Ha ‘B.

Jump spectra of abstract structures

Abstract

Given a structure 2 we construct a structure which degree spectrum is exactly the jump
degree spectrum of 2, i.e. every jumpspectyr is a degree spectrum of a structure. If
the degree spectrum of 2 is a subset of the jump spectrum of some structure B, we
construct a structure € such that the jump spectrum of € is exactly the degree spectrum
of 2 and additionally the degree spectrum of € is a subset of the degree spectrum of 5.
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Penatusnm criekTpn

Pesrome

[IpencraBsime 0600ITIeHNE Ha TOHATUETO CIIEKTHP Ha CTPYyKTyparta 2, pelaTuBHO CTPYK-
rypure 2, ...,2,, Ha 6a3aTa Ha MOHATUETO PEJIATMBHO BBHTPENIHO-L) B 2 MHOXKeCTBA.
Penarusuugar cuekrbp RS(2A, 244, ...,2,) Ha A orHOCHO 2y, ... 2, € MHOKECTBOTO OT
BCHUYKHN HOMEDAIMOHHU CTEeIeH!, TeHEPUPAHU OT BCHYKHU HOMepanuu Ha 2, TaKnBa de
BCsKa OT CTPYKTypute 2, € peaTuBHO BbTpermno X, B 2, T.e. /Ay, e gomycruma B k-Tus
ckok Ha 2. [TokazBame, 1e TOBa 000OIIEHO MOHATHE 32 CHEKTHD Ha CTPYKTYPa IPUTEKaBa
BCUYKH OOIMM M cHenuuIHu CBONCTBa Ha cHeKTbpa. llpenacraBame cHHTaAKTUYHA
XapaKTepU3aIs Ha €JIEMEHTUTE Ha KO-CIeKTbPa HA PEJIATUBHUS CIEKTHD C ITOMOIITA
Ha n3vuncanMu Oe3kpaitin dpopmysm. /lokasBame TeopeMa 3a MUHUMAJHUTE TBOMKHI 1
C'BIIECTBYBAHETO Ha KBA3UMHHIMAJIHA CTEIEH OTHOCHO pPeJaTHUBHUS CIieKTbp. CpaBHH-
BaMe TOBa IOHATHE C MOHITUETO ChbBMeCTEH CHeKTHD Ha 2 1o oTHoienue Ha Ay, ..., 2A,.

Relativized degree spectra

Abstract

We present a generalized notion of degree spectrum of the structure 2, relatively given
structures 2, ..., 2,, inspired by the notion of relatively intrinsic X9 on 2 sets. The
Relative spectrum RS(2U, 21, ...,2,) of 2 with respect to the structures 2y, ..., 2, is
the set of all enumeration degrees generated by all enumerations of 2, such that each
structure 2y, is relatively X9 -intrinsic on 2, i.e., Ay is admissible in the kth jump of 2.
We show that this generalized notion of degree spectra posses all general and specific
properties of the degree spectra of a structure. We present a syntactic characterization
of the elements of the kth-co-spectra of the relative spectra by computably infinite X}
formulas. We prove Minimal pair theorem and the existence of a quasi-minimal degrees.
And we compare this notion with the notion of Joint spectrum of 2l with respect to the
structures 2Aq,...,2,.
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Teopema 3a 00pbIAHE HA CKOKA 38 CIIEKTPH

Pesrome

B craruara ca usydeHu cBOHCTBATA HA CIEKTbPa HA CTPYKTYpPa, T.€. MHOKECTBOTO OT
TIOpUHTOBUTE CTEIIEHN, FeHEPUPAHY OT BCUYKK MPE3EHTAIMN Ha CTPYKTyparta. Pasriena-
Ha e Bpb3Kara MeXK/ly CIHeKTbpa M CKOK CIEeKTbpa Ha €JHa CTPYKTypa. lIbpBusT
HU PE3YJITaT €: BCEKU CKOK CIIEKThD Ha CTPYKTYPa € CbIIO CHEKThP Ha CTPYKTypa.
OCHOBHUAT PE3Y/ITAT 3ByUd KATO TeopeMa 3a 0OpbIlaHe Ha CKOKa. A MMEHHO, II0Ka3aHO
e, 1e ako crekTbpbT DS(2A) Ha crpykrypara 2 ce cbirbpxka B CKOK crieKTbpa DS;(95)
Ha CTpyKTypara ‘B, T.e. MHOXKECTBOTO OT CKOKOBeTe Ha ejieMenTutTe Ha DS(B), To
coiecTByBa crpyKTypa € c¢be crekrbp DS(C), Takbs 1e DS(E) € DS(B) u DS(XA) e
touno DS (), T.e. MHOXKeCTBOTO OT CKOKOBe Ha ejemenTure Ha DS(C).
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A Jump Inversion Theorem for the Degree Spectra

Abstract

We study the properties of the degree spectrum of a structure as a set of the Turing
degrees generated of all representations of the structure. We consider the relationships
between the spectra and the jump spectra. Our first result is that every jump spectrum
is also a spectrum. The main result sounds like a Jump inversion theorem. Namely, we
show that if a spectrum DS(2() is contained in the set of the jumps of the degrees in
some degree spectrum DS(B) then there exists a structure € with a degree spectrum
DS(€) such that DS(€) ¢ DS(B) and DS(2l) is equal to the set of the jumps of the
degrees in DS(C).

A. A. Soskova, I. N. Soskov, “Some applications of the Jump Inversion theorem”,
Proceedings of the 7th Panhellenic Logic Symposium, (C. Drossos, P. Peppas, C. Tsinakis
eds.), Patra University, (2009) 157-161.

Hakon npuioxkennsa na Teopemara 3a oOpblaHe Ha CKOKa 3a CTPYKTYPH

Pesrome

B crarusra nokassame JiBe NpujioxkeHnsl Ha Teopemara 3a o0pbllaHe Ha CKOKa Ha
3a CHEKTPU Ha CTPYKTYPH, KOATO Ka3Ba, U€ BCEKH CKOK CIIEKTDHD € ChIIO CIEKTHD Ha
cTpyKTypa u ako crekTbpbr DS(2() Ha crpykrypara 2( ce ¢hbpKa B MHOKECTBOTO OT
CKOKOBeTe Ha crerneHure Ha crekTbpa DS(B), To cbinecTByBa cTpykypa €, TakaBa de
DS(€) € DS(B) u DS(2A) e TOYHO MHOKECTBOTO OT CKOKOBeTe Ha enementure Ha €. C
I'bPBOTO NPUJIOYKEHNE JlaBaMe MeTOJl 3a KOHCTPpYyHUpPaHe Ha CTPYKTypa, IPUTeKaBaIa
nTa-cKOK crereH pasHa Ha 0" u KoaTo HaAMa k-Ta cKOK crernen 3a k < n. Bropuar
pesyJITar e pejaTuBU3ald Ha KOHCTPYKIUATa Ha BeHep 3a MocTposiBaHe Ha CTPYKTYypa,
YUUTO CIEKTHP ChAbpyKa BCUIKU HEM3YUCIUMU crerenu. Hue mocrposiBame CcTpyKTypa,
YUUTO N-TH CKOK CIIEKTHDP ChIbprKa BCUYKHM CTEINEHW HaJ, IIPOU3BOJIHA (PUKCHpPaHA
CTelleH.

Some applications of the Jump Inversion theorem

Abstract

In the present paper we give two applications of the Jump inversion theorem for the
degree spectra, which says that every jump spectrum is also a spectrum and that if
the spectrum of the structure 2 is contained in the set of the jumps of the degrees
in some degree spectrum of the structure 8 then there exists a structure € such that
DS(€) c DS(2B) and DS(l) is equal to the set of the jumps of the degrees in DS(C).
In the first application we give a method of constructing a structure, possessing an
nth - jump degree equal to 0™ and which has no kth -jump degree for k& <n. In the
second result we relativize Wehner’s construction and obtain a structure whose nth
-jump spectrum contains all degrees above an arbitrary fixed degree.
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O0bo0bImeHne Ha MOHATHETO CKOK PeIHIa Ha PEJINIia OT MHOYKECTBA 34
peauiia OT CTPYKypHn

Pesrome

B CTaTudTa ce paSF.He}K,H‘a IIOHATHUETO B'preH_[HO peHaTI/IBHO pH MHOZKECTBO OTHOCHO
JlajieHa peJiniia OT CTPYKTYPH A = {2 }icw- Hpemmara ce 06001IeHNE HA IOHATHETO CKOK
pesuiia (TIOJMHOM) Ha PEJIUIa OT MHOKECTBA JI0 CKOK pejuia (MOJMHOM) Ha PeJIUIa OT
crpykrypu. CKOKBT pejuna (MOJIXHOMbBT) € PeJHiia OT CTPYKTYPU Pn(ﬁl), necduHIpana
UH/Ly KTUBHO: 730(@) = o; 73”+1(§1) = Pn(il)’ ®2A,.1. C nomomra Ha 00OIICHUETO HA
Cockos Ha MapKepoBuTe pas3IIUpeHust 10 PEIUI OT CTPYKTYPH, JOKa3BaMe, de 3a
BCSIKA PEUIA OT CTPYKTYpH 2 = {2;};<, uma crpykTypa I, TakaBa Ye 3a BCAKO N
P, (2) = M. Tyk aBe CTPYKTYPH Ca eKBUBAJICHTHH, AKO HMAT C/IHH I CbIU PEJATHBHO
BBLTPEIIHO P.H. MHOXKECTBa B 00IaTa 4acT Ha JOMeiiHa CH.

Generalization of the notion of jump sequence of sets for sequences of
structures

Abstract

We study the notion of relatively intrinsically c.e. set with respect to a sequence of
structures 2l = {;}icw- We propose a generalization of the notion of jump sequence
of sets to jump sequence of structures. The jump sequence is a sequence of structures
P, (21), defined inductively: Py(A) = Ap; Prs1(A) = Po(A) @ 2,41 Using Soskov’s
generalization of the Marker’s extensions we prove that for every sequence of structures
A = {2 }i<w there is a structure 9, such that for every n we have Po(2) = M) Here
two structures are equivalent if they have the same relatively intrinsically c.e. subsets
of the common part of their domains.
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Ctporo obpbilaHe Ha CKOKa,

Pesrome

Kassame, 1e ena crpykrypa A J0mmycka cmpozo 0bpswane Ha CKoka, aKO 38 BCEKH Opakysr X,
BCEeKU IbT, Koraro X' u3dncisgBa CKOKa Ha aromaprara juarpama D(C)’ Ha HsKoe KOIHe B
ecrecteenn uncia C 2 A, to X uzuncisBa aromapHara juarpama D(B) ua korue B 2 A na A.
Jxokym n Coap moka3Bar, 1e UMa HUCKW JIMHEWHN Hapeaon 663 M3IUCTUMU KOIIUsI, T.e. He
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JIOIyCKAT CTPoro oopbinane Ha ckoka. Ot npyra crpana Jaynn n /KoKy okassar, de BesiKa
OyJsieBa ajredbpa JIomycka cTporo obpbinane Ha ckoka. Cbscem ckopo . Mapkep u P. Muibp
oKa3BaT, de Bcnakn n3dbponmu mojenn va DC Fy — TeopusTa Ha 1udepeHInaTHo 3aTBOPEHUTE
nojieta ¢ xapakrepuctuka () JIoImyckaT cTporo odpbilane Ha cKoka. Hue nipescraBsame oOIy
pe3y/aTaT ¢ JIOCTATbIHUA YCJIOBHUS €JiHa CTPYKTYPa Jia JIOIYyCKa CTPOro oOpbINaHe Ha CKOKA.
Harmmure ycsioBust BKII0UBaT HOMeEpalus Ha B1-TuioBere, KOUTO ChbIbPKAT POPMYJIH, KOUTO
ca OyseBE KOMOMHAIINU Ha eK3ucTeHImaanu gpopmyau. Hamusar obiy pe3ysirar e nmpuioykeH 3a
U3BECTHU CTPYKTYPH, BKIIOUUTETHO HIKOU KJIACOBE OT JIMHEHHU HapeOu u abpeera. Hue ne
nostydaBaMe pesyirtara Ha daynu n /2kokymn 3a mpousBosina OyJieBa ajiredpa, HO Tpuiarame
HaIlMA pe3y/aTar 3a OysaeBure ajaredpu 6e3 1-aToMm M mokaszBame JION'bJIHUTEHA THPOPMAIU
3a CJI0YKHOCTTaA Ha m3oMopdusma. OT obust HU pe3yaTar ciejBa pesyarara Ha Mapkep u P.
Murbp. 3a ga npuioxkuMm HammmuTe yeaoBus 3a DCFy mpeacraBsgMe U3UNCIIMa HOMEPAITHs
Ha TUIoBeTe, peaymsupanu B mojenn Ha DCFy. Karo ciencrBue noydaBame dakTa, de
HacuTeHnaT mojes Ha DCFy nMa M39uCcIIMO KOIIRe.

Strong Jump inversion
Abstract

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
showed that there are low linear orderings without computable copies, i.e. they do not admit
strong jump inversion. On the other hand Downey and Jockusch showed that every Boolean
algebra admits strong jump inversion. More recently, D. Marker and R. Miller have shown
that all countable models of DCFy (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
Bi-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 DCF,. This also yields the fact that the
saturated model of DC'F|) has a decidable copy.



