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Companions of the fragments in the Jonsson enrichment

In this article we consider the properties of central types for the existentially prime strongly convex Jonsson
theories in some extension. This class of theories is a subclass of a broad class of Jonsson theories. In
particular, the Jonsson theories include the class of all fields of a fixed characteristic. In the given work,
problems related to the classical problems of the general Model Theory concerning the following topics
were considered. First of all, we note the values of enrichment. Using the one-place predicate, the Jonsson
subset is singled out and the concepts of P -stability and various kinds of similarities are considered for
the Jonsson completion. The following results were obtained:Coincidence of P - stability fora prototype of
the central type and its center. Equivalence of syntactic similarity of companions of fragments of Jonsson
enrichment and syntactic similarity of their centers.The above notion of stability has‘an applied value for
studying the properties of the central types in this enrichment. In the second place, it is necessary to
note the significance of the concept of the central type in this enrichment:The very idea of a central type
presupposes an additional description of the properties of incomplete Jonsson theories by means of central
completion. The Jonsson subsets of the semantic model of the existentially prime convex Jonsson theory
have good theoretic-model properties. This concerns the Morley rank and it is preserved in the syntactic
and semantic similarity of the above theories.

Keywords: Jonsson theory, Jonsson set, fragment of Jonsson sets, Existentially Prime Strongy Convex
Jonsson theories.

One of the classic problem science is the study of the problems of classification of objects for some the general
featured. In the math role performing such objects play sets with determined on them relationships. With using
mathematical logic, these objects have been associated with some sets formula language calculus of predicate.
This relationship between the syntax and semantics of the fixing language itself is the essence of model theory.
Therefore, it is clear that finding syntax and'semantics similarity signs can be useful in classification of the object
model theory. Our research related to the concepts of convexity of the theory in the class of existential simple
Jonsson theories. The main results obtained for the central types of fragments Jonsson subsets of semantic
models of some fixed Jonsson theory. Next, we enrich the signature of this Jonsson set in a single predicate.We
give the necessary definitions associated with new subclasses Jonsson theories and enriched signatures.

Let L be a countable first-order language.

Definition 1. The inductive theory T called existential-prime, if:

1. It has a simple algebraic moedel and the class of all algebraically simple models it is denoted by AP.

2. The class (E7) of model theory T has nonempty intersection with an AP class, ie, Tap N E7 # 0.

Definition 2. The theory T is called convex if for any model 4 and any family {8;|i € I} of its substructures,
which are models of the theory 7', the intersection (1,.;B; is a model theory T'. It is assumed that this
intersection is not empty. If this intersection is never empty, then the theory is called the strongly convex.

We give the necessary definitions related to Jonsson theories and enriched signatures.

Definition 3./ We say that a set X — Y-definable, if it is definable some existential formula.

Definition /. The set X is said Jonsson in theory T if it satisfies the following properties:

1) X is a X-definable subset of C

2) dsl(X) is the carrier some existentially closed submodel C.

For more information on Jonsson sets can obtain in the works [1-3].

Let T is an arbitrary Jonsson theory in the language of the first order signature o. Let C' is a semantic
model of theory T. Let A C C' is a Jonsson set of theory T. Let or(A) = o U {cs|la € AYUT, T'={P}U{c}.

Let T{ = TUThy3(C, a)acaAU{P(cq)|a € A}U{P(c)}U{"P C"} where {" P C"} is an infinite set of sentences
expressing the fact that the interpretation of symbol P is existentially closed submodel in the language of the
signatures or(A) and this model is a definable closure of the set A. It is understood that the consideration the
set of sentences is Jonsson theory and this theory generally is not complete.
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Let T is the center of the Jonsson theory T¢ and T* = Th(C") where C’ is a semantic model of the theory
TY. By restriction theory T{ to signatures or(A)\{c} the theory T{ becomes a complete type. This type we
call a central type of the theory T relatively the Jonsson set A and denoted by Pg.

We say that all V3 - corollary of the arbitrary theory form a Jonsson fragment of this theory, if the deductive
closure of these V3 - corollary is Jonsson Theories. Obtained in this case Jonsson theories will be called Jonsson
fragment (further fragment). Accordingly, it is determined by the fragment of Jonsson set. In both cases, we
can carry out research Jonsson fragments on the connection with an initial theory that the new formulation of
the problem research is Jonsson’s theory.

Let X Jonsson set in the theory T" and M is existentially closed submodel semantic model C, considered
Jonsson theory T where dcl(X) = M. Then let Thyg = Fr(X) , Fr(X) is Jonsson fragment of Johnson sets X.

On similarity in Jonsson theoties

T.G. Mustafin in his work [4] define a precise notion of syntactic [4; Def. 1] and semantic similarity [4; Def. 4]
complete theory That in the language this determination and the respective regulations of ¢oncepts (for example,
shell of theory [4; Def. 12], semantic property (theory, model, element) [4; Def. 8]), he proved that for an arbitrary
complete there is syntax similary for it some theory of polygons [4, Th. 4, Th. 5|. In the class Jonsson theory this
approach to classification the respective regulations of the objects correctly but requires certain changes in the
definition relevant similarity theory. This is connected, firstly, so that, in generally speaking, Jonsson Theory
is not complete, and, secondly, that in the class of models Jonsson theory is-uniform and universal models,
generally speaking not saturated. This paragraph is connected with differences concepts similarity between
Jonsson theories. Through generalizations some definitions in the work [4] and the technique of work with
Jonsson theories received, that in the class of ideal 3-complete Jonsson theory the concepts entered similarities
Jonsson theories match with relevant completes in total theory of the meaning.

To give the following definition.

Let T is complete theory, then F/(T') = {J,,.,, Fn(T), where F},(1") is Boolean algebra of formula with n free
variables.

Definition 5. [4; Def. 1]. Let Ty and T3 are compléte theory.

We will say, that 77 and T, are syntax similarity, if there is bijection f : F(T1) — F(T%) such that

1) restriction f to F,,(T}) is isomorphism Boolean algebra F,, 71 and F,Ts, n < w;

2) f(Fvnt1) = Foni1f(9), ¢ € Fuy1(T),[n < w;

3) f(v1 =w2) = (v1 = v2).

Definition 6 [4; Def. 2].

1) Pure triple is called (A, T, M) where A is nonempty, I' is group permutations A and M is family subset
A, such that M € M = g(M) € M for every g € I';

2) If (Ay,T1, My) and (As,T'o, My) are pure triple and ¢ : A} — A, is bijection, then v is isomorphism, if:

(i) To = {vgy~" s g € Tu};

(11) My = {’lb(E) NS Ml}

Definition 7 [4; Def. 3]. Purertriple (|C|, G,N) is called semantic triple of complete theory T , where |C| is
carrier monster-model €' of theory T', G = Aut(C'), N is class all subset |C|, every of which carrier corresponding
elementary of submodel C-

Definition 8 [4; Def.4]. The complete theory Th and T; are called semantic similarity, if their semantic triple
are isomorphie between itself.

The following, definitions will be generalizations previous definitions.

Let T"is an arbitrary Jonsson theory, then E(T) = U,,,, En(T) where E, (T) is lattice 3-formula with n
free variables, T™ is center of Jonsson theory T, i.e. T* = Th(C), where C' is semantic model of Jonsson theory
T in [5].

Definition 9. Let T7 and T, are Jonsson theory.

We will say, that 77 and T — J is syntactically similar, if there is bijection f : E(T1) — E(T2) such that:

1) restriction f to F,(T}) is isomorphism lattice E, (T1) and E,(T»), n < w;

2) f(Bvnt19) = Fpnt1f(p)s ¢ € Ensa(T), n < w;

3) flur = v2) = (v1 = v2).

Definition 10. Pure triple (C, AutC, SubC) is called J is semantical triple, where C is semantical model
T, AutC is group of automorphism C, SubC' is class all subset of carrier C', which there are carrier relevant
submodel C.
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Definition 11. Two Jonsson theories T} and T, are called J is semantical similar, if their J is semantical
triple similar how pure triple.

It is clear that the definition 11 is a generalization [4; Def. 1], and definition 11 is a generalization of [4; Def. 4]
in the following sense:

a) in the definition 9 for each n < w instead of Boolean algebra F,,(T') considered lattice I-formula of F,,(T');

b) in the definition of 10 instead of the monster model complete theory T', considered semantic model of
Jonsson theory T and as N of the definition [4; Def. 3] considered SubC; is the class of all subsets of the carrier
C;, which are carriers of the relevant submodels SubC};, which the satisfies M of [4; Def. 2].

B due to the new definition of the semantic model of [1], we introduce the following definition.

Definition 12. Jonsson theory T is called perfect if each semantic model T is the saturated model of T*.

The main results of of the work is the following result is associated with the above definitions.

Let Ay and Ay are Jonsson subset of the semantic model the some of EPPCJ — theory. Where Fr(A;).and
Fr(Ay) are Jonsson sets of fragments A; and As. Then let Th = Fr(A;), To = Fr(As). Respectively Tgl and
Tj; are the enrichment of Jonsson sets A; and As the corresponding fragments 77 and Ths

We have the following results.

Theorem. Let Ty and Ty are 3 — complete perfect Jonsson theory. Then following.conditions are equivalent:

1) Ty and T, are J — syntactically similar;

2) Ty and Ty are syntactically similar, 7} and Ty respectively centers enrichment of fragments consideration
sets A; and A,.

Proof. For the proof should be necessary in the following two facts.

Fact 1. For any Jonsson theory T the following conditions are.equivalent:

1) T is perfect;

2) T* is model complete.

Proof follows from the fact that perfect Jonsson theory T the equivalent, that 7™ is a model companion of
theory T' [6].

Fact 2. For any complete for 3 — sentences Jonsson theory 1’ the following conditions are equivalent:

1) T* is model complete;

2) for each n < w, E,(T) is Boolean algebra, where E, (T) is a lattice 3 — formula with n free variables.

Proof. 1)=2) Let T* is the model complete-= F, (T*)'is Boolean algebra, because T* is complete theory
(the elementary theory of the semantic model), but E,,(T).C E,, (T™*), because T C T*.

We have 2 cases:

1) T is complete, then T'= T* = T'ds model complete, = E,, (T") is Boolean algebra;

D UT CT < T =Th(C), where C is semantic model of T, then Vo € T = ¢ € T*; If T is complete
for 3 — sentences, then all 3 - sentences output from 7" belongs to T*. The others in 7™ is not 3 - sentences,
because E,, (T*) is Boolean algebray then it is additions for any ¢ — 3 — sentences. In generality case, this ¢
will be not 3 — sentences, because if ¢ € ¥, then - € II (X is a set of 3 — sentences, II is a set of V —
sentences), but 7% is model complete < Vi € T,30 € T* : v = 0,0 € ¥. But we known that 0 e T* < 0 € T
= 1) 1,0 € E,(T); 2) p € Ex(T)= —p € E,(T); 3) Vo € E,(T) -~ = ¢ = E,(T) is Boolean algebra.

2)=1) E,(T) is Boolean algebra = T is model complete,but T' C T* = Th(C). Let A € ModT = A is
isomorphic introduce. to €, -because C is semantical model. Due to the fact, that T' is model complete = is
embedding elementary.

Let C is.not saturated, then 3X C C,|X| < |C],3p € S1(X): is not true, that (C,z),ex = p, but pUT is
jointly, so'dm.& C: m realize in p, then IM = T*, that m € M, M is the elementary extension of C that power
=3 semantical model C’, which |M|* is saturated and the elementary extension of M power 2. But any
two semantical models are elementary equivalent between itself, in particular C = C’. We give a contradiction,
becatise C’ realize in p. Consequently, that C' is not saturated, is not true, = T is perfect, = T* is model
complete.

Now show directly to proof statement of the theorem.

We show 1)=-2). We have that for each n < w E,,(T1) is isomorphic E, (T%). Let this isomorphism carried out
by fin. By condition theorem and facts 1 and 2 for each n < w E,(T1) and E,,(T3) are Boolean algebra. But by
condition perfectness 77 and T» = 17 and T35 are model complete due to the fact 1, because for each n < w, for
any formulae ¢(T) from F,(T7) there is a formula ¢ (%) from E, (T7) so that T} = ¢ <> ¢. Due to the that the
theory T4 is 3 - complete and F,,(T») C E,(T5) (as To C Ty), follows that E, (1) = E,(T%). For each n < w,
for each ¢1(T) from F,(T) we ask the following maps between F,(T}) and F,,(T5): fon(¢1(T)) = fin(e1(T)),
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where in T} | 1 < ¢1, ¢1 € E,(T1). Easily understood that by virtue if the properties fi, and the above
fan is bijection specifying isomorphism between F, (T7) and F,(Ty). Consequently, T} and Ty are syntactically
similar. We show 2)=-1) is trivial, because F,,(T7") isomorphic F, (T5) for each n < w, and by condition theorem
and facts 1 and 2 this isomorphism extends to all subalgebras.

From we known the following results.

Proposition. If theory T7 and T, are syntactically similar, then T and T5 T; and T5 are semantically similar,
the reverse is not true.

In this regard can be formulated as follows:

Lemma 1. Any two cosemantic fragments J is semantically similar.

Proof follows from the definition.

Lemma 2. If two perfect 3 — complete Jonsson theories J syntactically similar, then they<J semantically
similar.

Proof follows from the theorem 1 and proposition 1.

All are uncertain definitions and concepts related with Jonsson theories can be found in [5].

References

1 Yeshkeyev A.R. Jonsson sets and some of their model-theoretic properties: Abstracts Book // International
Congress of Mathematicians, August, 13-21. — 2014. Seoul, Korea. — P. 8.

2 Yeshkeyev A.R. On Jonsson sets and some their properties // Bull. of Symbolic Logic. — 2015. — Vol. 21.
— No. 1. — P. 99, 100.

3 Yeshkeyev A.R. Properties of central type for fragments of Jonsson sets // Bull. of Symbolic Logic. —
2016. — Vol. 22. — No. 3. — P. 429, 430.

4 Mustafin T.G. On similarities of complete theories // Logic Colloquium ’90: proceedings of the Annual
European Summer Meeting of the Association for Symbolic Logic. — held in Helsinki, Finland. — July,
15-22. — 1990. — P. 259-265.

5 Fuwxees A.P., Kacvmemosa M.T. Vlonconosckie Téopnu n ux Kiaccel Mogesneit. — Kaparamma: 131-8o
KapI'V, 2016. — C. 346.

6 Mycmagun T.I. O6o6mennbie ycaosus oHcona mofiicamme 0600MeHHO- HOHCOHOBCKIX TEOPHit GyIeBBIX
anre6p // Maremarndeckue tpyasl. — 1998. — T. 1.~ Ne 2. — C. 135-197.

A P. Emikeesn

HNonconapik 0aifbIThIIY (PparMeHTTEePiHiH KOMOAHbOHIAPDI

Maxkanana keitbip 6afbITy1aFbl SK3UCTEHIIMOHAJ BT YKall HOHCOHBIK, IOHEC TEOPUsIIAP YIIIH OPTAJIBIK, THTI-
TePIiH KaCueTTepl KapacThblpbLIral. By Teopust KIachkl KeH HOHCOHIBIK, TEOPUSIAP/IbIH, KJIaCTAPbIHBIH, iITKi
KJtachl 6ot TadbLIa bl Jlepbec )arnaliga HOHCOHIBIK TeOpHUsiIapra 6apJblK, GEKITIreH cumarTaMa MeH
epicTep KJIACBIH XKATKbI3yTa 601a1bl. ABTOP KeJieCi TAKBIPBIITKA KATBICThI YKAJIIIBI MOJIE/IbIIED TEOPUSICHIHBIH
KJIACCUKAJIBIK TpObJ/ieMaiapbIMeH OailyTaHbICTBI ecenTep/i KapacToipabl. EH Oipinmii ke3ekTe OalbITYIbIH
MarbIHACHI KOPCETLII. Bip OpbIHIbI TpeIMKATTHIH, KOMEriMeH HOHCOH/IBIK, iITIKi KUBIHIAP YKOHEe HOHCOHIBIK,
TOJIBIKTBIPY/IAP VITH P-CTaOWIBIITIK YFBIMBI KOHE YKCACTBIKTHIH Op TYPJI TYypJepi KapacThIPbLIIbI, SIFHN,
OPTAJILIK, THII YK9HE OHBIH IEHTPIHIH MPOTOTHIN YIIiH p-cTabmIbIiaikTiy coiikectiri. CoHbIMEeH KaTap HOH-
COHJIBIK, OaffbITyIapAblH (bparMeHTTEePiHiH, KOMITAHBOHIAPBIHBIH CHUHTAKCUCTIK YKCACTBIFBI YKOHE OJIapJIbIH
IEHTPJIEPIHIH CHHTAKCUCTIK YKCACTBIFBI 9KBUBAJIEHTTLIIN KOpceTiareH. Bepiiren 6aiibIThLIYAA IEHTPAIBIIK
TUIITEP/IIH, KACHETTEPIH OKY YIIIiH GepiireH cTabuJIbIUIK YFBIMbI KOJIJIaHOABI MarbiHa Oeperi. ExinmmriaeH,
Gepinred GafbITBLIYAA [IEHTPAJIBIIK TUITIH YFBIMBIHBIH MafbIHACHIH aTall ©TKeH KoH. OpPTasiblK, THUITIH
O31H/IIK MIESICHI TOJIBIK, €MEC OPTAJIBIK, TOJBIKTHIPBLIY/BIH KOMETIMEH aJIbIHFAH MOHCOHJIBIK, TEOPUSIAP/IBIH
KaCUeTTEePiH KOCBIMINIA CHIATTAYbIH YCBIHAIbI. KapacThIpbIl OTBHIpFAH K3WCTEHIIUHOHAJIAbI TYHBIK KATThI
JeHeC HOHCOHJBIK TEOPUSJIapAbIH MOHCOHIBIK, iIKi *KUBIHIAPBbIHBIH, CEMaHTUKAJBIK MO/JIEJIbIEPl MOIEIb Ti-
TEOPETUKAJIBIK, CUIIATTAMAIAFbl YJKAKChI KacuerTepre ne. by Mopsm panriHe KaTbICTBI YKoHE OJ1 KOFaphIIa
KOPCETIJINEH TEOPUSJIAPAbIH CHHTAKCUCTIK YKOHE CEMaHTUKAJIBIK YKCACTBIKTAPBIHIA CAKTAJIA/IbI.

Kiam cesdep: HOHCOHIBIK TeOpusi, OANBITHLIY/IBIH (PPArMEHTTED], YKCACTBIKTBIH, KACHETTEP], KOMIAHBOH-
Jlap/IblH CUHTAKCUCTIK YKCACTBIFbI, HHBADUAHTTHI KACHET.
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KoMnaHbOHBI (bpa.I‘MeHTOB MOHCOHOBCKOI'O O6OFaI_U;eHI/ISI

B craTbe paccMOTpeHBI CBOMCTBa IEHTPAJIBHBIX THIOB JIJIS 9K3UCTEHIIMAIBHO IIPOCTBIX CUJIBHO HOHCOHOB-
CKUX BBIIYKJIBIX TEOPHUl B HEKOTOPOM PACHIUPEHUH. JTOT KJIACC TEOPUI SBJISETCS MOJIKIACCOM ITHPOKOTO
KJlacca HOHCOHOBCKHUX Teopuil. B yacTHOCTH, K IOHCOHOBCKMM TEOPHSM MOYKHO OTHECTH KJIACC BCEX IIOJIEi
bUKCHPOBAHHON XapaKTEPUCTUKU. ABTOPOM PEIIEHbI 389K, CBA3AHHBIE C KJIACCUYECKUMU MpOobIeMaMil
o01reit TeOpHU MOJETIEl, KACAIOMMXCs CIeyIomneil TeMaTuku. B mepByio odepeib, OTMETUM 3HAYEHUS 000-
ramennsi. C IOMOIIBIO OJHOMECTHOIO IIPEJIUKATa BbIJIEJSIETCsI HOHCOHOBCKOE IIOJMHOXKECTBO W JIJIst. HOH-
COHOBCKUX TIOTIOJTHEHUN PACCMOTPEHBI MOHSITUSI P-CTAOWIBHOCTHA W PA3JIMIHbIe BUBI mofgobuit. oy aeHsr
CJIeIyIOIre Pe3yJIbTAThl: COBIAJIEHNE P-CTAOMIBHOCTU /IS TPOTOTHUIIA IEHTPAIBLHOrO TUIA M €ro IEHTPA;
9KBHUBAJIEHTHOCTb CHHTAKCUYIECKOI0 ITO00MsI KOMIIAHBOHOB (DPArMeHTOB HIOHCOHOBCKOI'O OOOTAIEHNSI U CUH-
TaAKCUYIECKOTO TOI00usT X MeHTpOB. [loHsTHE CTAOMIBHOCTH MMeeT MPUKJIATHOE 3HAYEHUE ISl U3y IeHUsT
CBOWCTB I€HTPAJbHBIX TUIOB B JIAHHOM oboraieHnu. Bo BTOpyIo odepe/ib HY>KHO OTMETUTH 3HAUECHHUE I10-
HSITHs [EHTPAJIBHOIO THIIA B JaHHOM oboramennn. Cama uiest eHTPaIbLHOrO THIIA IPeIIoaaraeT JOITOTH-
TEJBHOE OIMUCAHNE CBOMCTB HEIOIHBIX HOHCOHOBCKIX TEOPHUil ¢ IOMOIILIO IEHTPATLHORO TIOHOIHEHN s, VoH-
COHOBCKHE TTOJMHOXKECTBa CEMAaHTHUYEeCKON MOJIEJIN pacCMaTpUBaeMoOil 9K3UCTEHIIMOHAILHO IIPOCTOI CHJIBHO
BBIITYKJION TOHCOHOBCKOIi Teopru 06J1a/1al0T XOPOIINMHE CBOMCTBAMU TEOPETUKO-MOJIEIILHOIO XapakKTepa. JTo
KacaeTcs paHra Mop/jn W OH COXpaHSIETCS TIPU CHHTAKCHYIECKOM M CEMAHTHIECKOM MOJOOMSX yKa3aHHBIX
BBIIIIE TEOPUMA.

Kmouesvie cro6a: HOHCOHOBCKasi Teopusi, pparMeHTbl OOOTralleHusi, CBORCTBA I10/I00UsI, CHHTAKCUIECKOE
mo1061e KOMIIAHBOHOB, CBOMICTBO MHBaAPUAHTHOCTH.
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