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The properties of central-orbital types of EPSCJ theories

This article, in its content, refers to the study of the theoretical-model properties of the Jonsson theories.
A new approach to this study is proposed. As a new notion, the idea of a central-orbital type is used. When
studying Jonsson theories are taken into account the following facts:Syntactic, concerning the Jonsson
theories and the Jonsson subsets of the semantic model of the Jonsson theory under consideration.In
addition, a special role in the syntactic sense is played by the enrichment of the signature associated with
the given Jonsson sets. The semantic aspect of the issues under consideration is primarily concerned with
the notion of convexity, strong convexity, and existential primeness.Although these definitions are related
to theory, in fact we are dealing with different types of models that are existentially closed.

Keywords: Jonsson theory, Jonsson set, fragment of Jonsson sets, Existentially Prime Strongy Convex
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This work is associated with the concepts of convexity theory in the class existentially-prime Jonsson
theories. We denote such theories as Existentially Prime Strongy Conver Jonsson (EPSCJ). Also we have
concentrating our attention to not arbitrary subsets but use have deal with Jonsson subsets of some semantic
model for fixing Jonsson theory [1-3].

Let L be a countable first-order language.

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

1. It has an algebraic prime model and the class of all algebraically prime models denoted by AP.

2. The class Er existentially closed models of theory T' has non-empty intersection with an AP class, i.e.,
Tap N Ep #0.

Definition 2. The theory T is called convex if for any model 4 and any family {2B;|¢ € 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.

The following notions belong to A. Robinson [4].

Definition 3. The set X is said to be Jonsson in theory T if it satisfies the following properties:

1) X is a 3 - definable subset of C;

2) dcl(X) is the universe of some existentially closed submodel C.

It is well known [1] that if Jonsson Theories T is perfect, then the class of its existentially closed models
Er is elementary and coincides with the ModT™, where T* — its center. Otherwise, i.e. if the theory T' is not
perfect, instead of ModT we are working with the class Er, i.e., it is assumed that all the allegations relate only
existentially closed models. Also, we assume in the case of an imperfect, that besides the existential closure of
all these models is algebraically prime.

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 7" and M is existentially closed submodel of semantic model C', considered
Jonsson theory T where dcl(X) = M. Then let Thys(M) = Fr(X) , Fr(X) is Jonsson fragment of Jonsson
sets X.

Pure triples of complete theories

The following definitions belong to T.G. Mustafin [5; 49].
Definition 4. If A is non-empty set, G is some group of bijections (permutations) A relative to the superposition,
then the pair (A, G) is called a pure pair (p.p.).
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Definition 5. The triple (4, G, N) is called a pure triple (p.t.), if:

1) (A,G) is p.p;

2) N — some class of subsets A such that g(M) € N for all M € N,g € G , where g(M) = {g(a) : a € M}.
If (A,G,N),(A",G',N') is p.t., o : A — A’ - bijection, then ¢ Is called an exact similarity (isomorphism) if:

a) G' ={pgy’' : g € G}

b) N'={p(M): M € N}.

If (A,G,N) - p.t., ~ - G - invariant equivalence relation on A, then ~ is called a congruence on (A4, G, N),
if Vae AYM € N(lae M = a € M).

Proposition 1. If ~ is a congruence on p.t. (4, G, N), then (4/ ~, G/ ~, N/ ~) is p.t.,
where N/ ~={M/ ~: M € N}.

> easy to verify.

If (A,G,N),(A",G',N’) - p.t., ¢ : A — A’ is surjection, then ¢ is called compression in ¢! is called
bloating, if:

1) the relation ¢ is a congruence,
where agb = ¢(a) = ¢(b). a,b € A4;

2) the map ¢ : A’ — A/ ~ is an exact similarity,
where ¢(a') ={a € A: p(a) =d'},a’ € A'.

Let T is Jonsson theory and T* = Th(L) is center, i.e. where £ is a semantic model of the theory T.
G = Aut(L), N = Ep, where Er is the class of all existentially closed models theory T. Then p.t. (£,G,N)
is called the semantic triple (s.t.) of Jonsson theory T'. Jonsson theories 77,75 are called semantically exactly
similar if their semantic triples are exactly similar.

Remark. The concept of exact similarity of theories does not depend on the choice of the semantic model.

Let € is such relation on £, that:

—if a € acl(P), then bea & b = a;

—if a,b ¢ acl(D), then bea < acl(b) = acl(a).

We have the following results by analogy with the results of [5].

Lemma 1. In p.t. (£, G, N) the relation € is congruence.

If (£;,G;, N;) are s.t. of theory T;,i = 1,2, then T7 and T5 are called € are similar if (£1/e,G1/e, N1 /e) and
(La/e,Ga/e, NaJe) exactly similar. It is easy to see that the relation ”¢ is similar” is an equivalence relation in
the class of Jonsson theories.

Proposition 2. Let (A, G, N) is p.t., (L;, C;, N;) s.t. existentially complete perfect Jonsson theories T;,i = 1,2,
WY; : L; — A; are compression, i = 1,2. If X; C £;,4 = 1,2, then let X; = X5 means that ¢1(X;) = ¢9(Xa).
Then:

1) (o, Ty) = I(e, T3) for all @ < I(o, Ey ) = I(ev, E,), where Er, is number of existentially closed models
of theory Tj;

2) for all A is true that Ty — X\ is stable < T5 — \ is stable;

3) if @y = ay, My MQ,MZ' € N;,i =1,2, then

a) a1 = asz, a1 € My & as € Mo,

b) L(tp(ar, My)) = L(tp(az), M2);

c)tp(ar, My) is regular < tp(as, Ms) is regular;

d)tp(ar, M1 U X1)A\My < tp(Gs, Mo U Xo)AMoy;

> routine, so it is omitted.

The Jonsson theories 77 and 75 are called 7 is similar, if there exist countable existentially closed models
M, E Ty, My = T such that Thys(M1,m)mens, and Thyz(Ma, m)men, € is similar.

Using Proposition 2, we can prove the following

Proposition 3.

1) If Ty and T, are existentially complete perfect Jonsson theories e is similar, M; € N;, M; = My (In
the sense of Proposition 2), then Thys(My, m)menr, and Thya(Ma, m)menr, € are similar;

2) relation «7 is similar» is an equivalence relation.

We give the necessary definitions related to Jonsson theories in the enriched signature.

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 {csla € AYUT, T'={P}U{c}.

Let T§ = TUThy3(C,a)acaAU{P(cs)|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
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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.

Let T* is the center of the Jonsson theory T¢ and T* = Th(C") where C" is a semantic model of the theory
Tf. By restriction theory Tf to signatures or(A)\{c} the theory Tf becomes a complete type. This type we
call a central type of the theory T relatively the Jonsson set A and denoted by Pf.

Let T is an arbitrary EPSCJ theory in first order signature o. Let C' is a semantic model of T. A C C.
The requirement of existential closeness for a submodel is essential in that sense, that it should not be finite.
The theory T f is not necessary complete. Through S{i‘ denote a set of all 3 - completions of theory TAC. Let A
is an arbitrary cardinal.

Accordingly, the main idea of this clause of the article is to redefine all concepts, introduced by T.G. Mustafin
for orbital types in [5], also in the language of central orbital types and then get the corresponding results in
the language pure pair corresponding of Jonsson theory.

We give the Jonsson definition of some important model-theoretic concepts in the language pure pair (4, G),
where A is some subsets of the semantic model and G is automorphism group of semantic model.

Let (A, G) is an arbitrary pure pair X C A:

1.G, S {g€G:Vxe X(g(x) =x)}. It is obvious that G, C G.

2UHY CA 10 G(Y)S{9(Y):9g€G,}. HY = {a}, then we will use the record G, (a). Gz(Y) is called
G, orbit Y.

3. If 0 < n < w, then 0"(X) S {G(a;a € A™)}.

4. ac(X) S {a € A:|Gy(a)] < w}.

5. The sequence E = (g; : i < A) finite sequences (tuples) the same length is called indistinguishable over
X, if:

a)e #g foralli<j<a;

b) for any sequence (i : k < m < w) indices such that iy < is < k < s for all k, s < m, exist g € G, such
that g({ex : kK <m)), (e;, : k < m).

6. If (I; <) is linearly ordered set of indices, then the sequence E = (€; : i € I) is called indistinguishable
over , if for all Iy C I, such that ord(Iy = w), E = {(e; : i € I) is indistinguishable over X sequence.

7. The set E = (€; : i € I) sequences of the same length are said to be indistinguishable over X, if:

a) & # € upn i # j;

b) for all F, D C F, such that |F| = |D| < w and any bijection ¢ : F — D exist g € G such that ¢ € g.

8. If X CY,pe O™(Y), then p is called:

a) splitting over X, if there are sucha, b € Y, that G, (@) = G,(b), but for all ¢ € pG, z(@)NG,, 5 = ¢ € p(p);

b) strictly splitting over X, if there exists such an indistinguishable X infinite sequence E(a; : i < w) in A,
that @g,a; € Y, and for all € € p occurs Guuz(@) N Guus(b) = € € p(p);

¢) branching over X (p A X), if there is such a Z D Y, that |Z\Y| < w, and for all ¢ € O™(Z) from the fact
that g < p, follows that ¢ is strictly splitting over X.

9. Subset X C A is called ) is saturated if VY C X,Vp € OY(Y) < A= X Np # (p).

10. Pure pair (4, G) is called X is stable if VX C A(|X| < X = |OY(X)| < \).

11. Let O(4) S U{U,,, O"(X) : X C A, |X]| < |Al}.

By induction, we define the rank function L : O(A) — Ord U {oo}:

a) L(p) > 0 for all p € O(A);

b) if « is the limit ordinal, then L(p) > « if and only if L(p) > g for all 8 < o

c)ifa=p8+1,pe O™(X), then L(p) > « if and only if L(p) > S and there are Y C A,q € O™(Y), that
XCY,qCp, L(g) > BuqrX;

d) L(p) =a <+ L(p) > aV L(p) 2 a+1;

e) L(p) = 0o & L(p) > a for all ordinals o.

12. If @,b € A", then ¥ (a, X) = 2 (b, X) means that there are such Y,p € O*(Y), aro X CY,YwX CY
is saturated p A X,@,b € p.

13. V*(X) S {¥ (@, X);ae A"}, V(X) =
If p € O™(X), then V,{¥ (@, X) :°€ p}.

4.IfX CY, & e VH(X), o € V*(Y), then

T <WsVa,be AND =V (a,X)VU =7 b,Y) = (@ X)=7(b,X)AG, () A X).

vV (X).

n<w

15. The sequence (a@; : i < a) is called the Morley sequence over X, generated w from V™(X), if
U< 7(@7-,XUUJ.<Z.CTJ-) for all i < a.
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16. Let’s call w,w € V(X) almost orthogonal (we denote by 7 L% @), if Va,b € A(W = V(@ X)A & =
=T (0,X)) = Gy ;@) L X.

17. Let’s call p, g € O(X) almost orthogonal (we denote by p L® q), eciin U e Vo, W e Vg

18. Let’s call w € V(X),w € V(Y) almost orthogonal (we denote by @ L1® @), if VZVU,w1 € V(Z)
(XUYCZAU <u AW <&f = a1 L*&1).

19. Let’s call p € O(X),q € O(Y) almost orthogonal (we denote by p L q), if ¢ C V,V& € V(7 L ).

20. Let’s call p € O(X) regular if

VYVge OY) (X eYAqgCpAgh X =plyg).

All the concepts introduced in this way related to central-orbital types of the Jonsson theory naturally
give Jonsson analogues of theorems for complete theories. First of all, we are interested in describing models
of central types of Jonsson algebras with respect to stability topics. Let L is an arbitrary language. Let T are
Jonsson’s perfect theory, complete for existential sentences in the language L, and its semantic model is C. We
say that the set X X is definable if it is definable by some existential formula.

The set X is called algebraically Jonsson in theory T, if it satisfies the following properties:

— X is X is definable subset C;

— acl(X) is the universe of some existentially closed submodel C.

With the help of the introduced definitions of Jonsson sets, we can transfer many properties for the Jonsson
theories to Jonsson and algebraically Jonsson subsets of the semantic model.

We say that two Jonsson (algebraically) sets (equivalent, cosmetic, categorical), if there are, respectively,
(Jonsson equivalent, kosemantic, categorical, syntactically similar, semantically similar, etc.) the models obtained
by the corresponding closure of these sets. Consider, for example, kosemantic. Two Jonsson sets are cosemantic,
if their respective closures are cosmetic, etc. The most invariant concept is the syntactic similarity of theories,
since it preserves all the properties of the theories under consideration. For the case of Jonsson sets, we define
the syntactic similarity as follows: two (algebraic) Jonnson sets are syntactically similar to each other if the
elementary theories of their corresponding closures are syntactically similar. If V3 is the consequences of these
elementary theories will be given by the Jonsson theories, then in this case we can consider their Jonsson
syntactic similarity, i.e. to the invariance of the semantic model, our definition is correct. In conclusion, we will
make a far-reaching proposal.

In this article the new definitions, we set the task of considering and attempting to describe strongly
minimal Jonsson sets.This, in turn, entails a whole series of new problem statements, for example, refinement
of the Lachlan-Baldwin theorem in the framework of this novelty. And finaly we claim that for central-orbital
types will be true all results from [6] and also the following result:

Let us consider the stability for fragments of Jonsson sets.

Let X Jonsson set and M is existentially closed model, where del(X) = M.

Consider the fragment of Jonsson set X as the theory Thyg(M) = Tiy.

Lemma 2. Thy will Jonsson theory in the enrichment as above signature.

Theorem 1. Let Ty, as described above. If A > w, then the following conditions are equivalent:

(1) T* is J — A-stable, where T™* is the center of T'.

(2) T is A-stable.

Theorem 2. Then the following conditions are equivalent:

(1) Ty, — w-categorical,

(2) T — w-categorical.
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A .P. Emkeesn

EPSCJ TeopusiiapablH IIEeHTPAJIAbI-OPONTAJIIHI
TYPJIEPiHiH KacueTTepi

MakaJia 3 MarbIHACHI HOMBIHIIA HOHCOH/IBIK, TEOPUSIIAPABIH MO/IEJIb/[i-TeOPETUKAJIBIK, KACUETTEPIHIH CypaK-
Tapbl 3epTTesireH. COHBIMEH KATap OChI OKBITYIBIH XKaHa 9/TiCi YCHIHBLIIBL. 2KaHa YFBIM PeTiH/Ie IeHTPAJIIbI-
OPBHUTAIBI THIITIH, HESICHI KOJIAAHBLIIbL. VIOHCOHIBIK, TeOPHsLIAD/IbI OKY GapbIChIHIA KeJleci (pakTinep naii-
JaHBLIIBL CHHTAKCUCTIK, TOHCOH/IBIK, TEOPHFa KATHICThI KOHE KAPACTBIPHII OTHIPFaH HOHCOHJIBIK, TEOPHsi-
HBIH, HOHCOH/IBIK, I1TKi YKUBIHIAP/IBIH, CEMaHTUKAJIBIK, MojesTi. COHBIMEH KaTap OepiireH WOHCOHIBIK, JKUBIH-
JapMeH 6ailJIaHbICTBI CUTHATY DAHBIH, 6afbIThLIybl CAHTAKCUCTIK MarblHA I Heri3ri poJsib arkapasl. Kapac-
TBIPBIII OTBIPFaH CYPaKTaPbIH CEMAHTUKAJIBIK TYDFbI, €H ajbIMEH, JOHECTLIK, KATThl JOHECTIIIK »KoHe
9K3UCTEHITMOHAJIIBI YKAWIBLUIBIK, YFBIMIAPBIMEH Oall/IaHBICTHI. BysT aHBIKTaMaiap TeopusiMeH OalTaHBICThI
OosrraHIBIKTAH, (bakT OOMbIHINA 0i3 SK3UCTEHIIMOHAJIBI-TYHBIK, 60JIATHIH MOJAECIBAEPIiH, 9P TYPJi TypJiepi-
MEH KYMBIC 2Kacayra Typa KeJesi.

Kiam cesdep: HOHCOHIBIK TeOpUsl, HOHCOHIBIK, YKUbIH, HOHCOH/IBIK, *KUBIHHBIH, (DPArMEHTTEP], S9K3UCTEHIIN-
aJIJIbl 2Kail KATTBI JOHEC MOHCOHJIBIK TEOPUsl, IEHTPAJIbI-OPOUTAJIBI TUIITED.

A .P. Emikeesn

CsoiicTBa MeHTpaJbHO-0pONTAJILHBIX TUIIOB EPSCJ Teopuii

CraTbsl IO CBOEMY COJIEP?KAHWMIO OTHOCHUTCS K BOIPOCAM U3YUEHUsI TEOPETHKO-MOJEIbHBIX CBOWCTB HOH-
COHOBCKHUX Teopuit. IIpu sTOM mIpe/yio2KeH HOBBIHM ITOAXOI TAKOTO M3ydueHUs. B KadecTBe HOBOIO IOHSITHUS
KCIIOJIb30BaHA HJIesl IIEHTPAIbHO-OpOUTAIBHOrO ThMa. [Ipn n3yyeHnn HOHCOHOBCKUX TEOPUN YUTEHBI CJIEy-
forue (PaKThl: CAHTAKCUIECKUI, KAaCAIOIIUICS HOHCOHOBCKUX TEOPUI M MOHCOHOBCKUX ITOAMHOYKECTB CeMaH-
THUYECKON MOJIEJIN, pacCMaTPUBaeMOil HOHCOHOBCKOI Teopun. Kpome 3Toro, ocobyio poJib B CHHTaAKCHIECKOM
CMBICJIE UT'PAET 0OOTaIlEeHUs] CUTHATYPBI, CBSI3aHHBIE C 33 JAaHHBIMU HOHCOHOBCKUMHU MHOXKecTBamu. CemaH-
THYIECKHU aCleKT pacCMaTPUBACMBIX BOIIPOCOB, B IEPBYIO OYEpPelb, CBA3AH C IIOHATHEM BBITYKJIOCTH, CHJIb-
HOH BBIIMYKJIOCTH U 9K3UCTEHINAJIBLHON IIPOCTOTHI. XOTS TU OIPEJIEJIEHNs CBA3aHbI C TeOpueil, o (axTy
MBI UMeeM JeJIO C PA3JIMYHBIMU BUJAMHU MOJeJiell, KOTOpble ABJIAI0TCA dK3UCTEHIINAJIbHO-3aMKHY THIMU.

Karouesvie caosa: MOHCOHOBCKAS TEeopu-d, MOHCOHOBCKOE MHO2KECTBO, (bpaI‘MeHTLI TAOHCOHOBCKHX MHOKe-
CTBa, 9K3UCTCHIIUAJIbHas IIPOCTasl CUJIbHO BBIITYKJIAsl MOHCOHOBCKAas Teopusd, LLeHTpa.HbHO—Op6I/ITaJII)HBIe TH-
IIbI.
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