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Some properties of Morly rank over Jonsson sets

This article introduced and discussed the concepts of minimal Jonsson sets and respecti strongly

strongly minimal, as for sets and so for theories played a decisive role in obtaining results
of uncountable - categorical theories. It is well known that Jonsson Theories are

the study of model-theoretic properties Jonsson theories is an actual problem. This article describes the

basic properties of the Morley rank over Jonsson subsets of se tic model forgome Jonsson theory.
Key words: Jonsson theory, Jonsson set, fragment of Jonsson ice existential formulas of Jonsson
theory.

This article is devoted to the study of the concept Jongson'se its application. The concept of Jonsson
sets defined in [1] and further results were obtained, which presented in [2-4].
thepries played a decisive role in obtaining results

It is well known that Jonsson Theories arg bclass of the broad class of theories, as a class of
inductive theories. As is known, the basic exa i 3, 0f algebra are examples of inductive theories, and
they tend to represent an example of inc
mainly for complete theories, so nowa
complete theories.

chnique studying incomplete theories noticeable poorer than for

On the one hand Jonsson condit a natural algebraic demands that emerge in the study of a broad
class of algebras.

On the other hand natural e Jonsson theories enough, for example, the theory of Boolean algebras,
Abelian groups, fields of fixed charagteristics, polygons, and so on. These examples are important, as in algebra,
and in different areas ¢ v cs. As can be seen from the following is a list of the scope of the technique

developed for studying 1 theories can be quite broad.
Thus, all of t esays that the study of model-theoretic properties Jonsson theories is an actual problem.
From the of the study of inductive theory [6], it follows that Jonsson theory, as a subclass of
inductive theori such a part in which there are certain methods of investigation incomplete theories, namely

ler tothe following sources [7-10].
noted above, the basic technique associated with more subtle methods of researches of behavior elements
e model, refers to the prerogative of technology study complete theories. Therefore, even just trying to
eneralization of the standard terms of arsenal full of theories, we may come across either a tautology
or a concept, which is technically not justified. Therefore, it was proposed and Jonsson set. Recall the basic
definitions of [1], which are connected with these sets.

Let there be given an arbitary language L.

The theory T is called Jonsson if it satisfies the following conditions:

1) Theory T has an infinite models;

2) Theory T is inductive;

3) Theory T admits JEP;
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4) Theory T admits AP.

Jonsson theory T is called a perfect theory, if the semantic model is saturated.

Let T' — Jomnsson perfect theory is full for existential sentences in the language L and its semantic model is .

We say that the set X — 3-defined, if it is definitely some existential formula.

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

e X is a — Y definability subset of C;

e dcl(X) is the universe of some existentially-closed submodels of C;

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

e X is a — definability subset of C;

e acl(X) is the universe of some existentially-closed submodels of C.

The definition sets Jonsson can see that they are arranged very simply in the sense orley rank/[1].
It turns out that the elements of the set-theoretic difference (wells) closing and the set have
algebraic. So, this is a case where we can work with the elements even in the case of inco

The second useful moment of this definition of Jonsson set is that we are closingt

get some
consideration

edithe criterion of
perfectly [7] that allowed to obtain many model-theoretic facts about Jo its center. There is a
full description of how these theories center and classes of models.

If the case study of complete theories we are mainly dealing with two ob
in the case study of Jonsson theory we as models consider the cla;
as well as an additional condition is a certain completeness of this t

At least, this theory must be existentially complete.

We give a definition Jonsson fragment. We say that all th estigation of any theory create Jonsson
fragment of this theory, if the deductive closure of these V. quences are Jonsson theories.

Due to the fact that this is not always true, it wo

closed models of the theory,
in a logical sense.

Another way is the use of the fact that a
invest in some existentially closed model o
model.

Then in the case Jonsson theory | known fact that V3 — sentences are true in the existentially
closed model form the Jonsson the . Otherwise, at the moment apart from enriching the signature (in
case skolemization morlezation a have no way to reach Jonsson theory.

To study the behavior of in case wells Jonsson sets, we can always see V3 - sentences is true in
the above closures Jonsson get. e above, in this case, that consideration of the set of suggestions will
Jonsson theory.

Obtained in this cg

ed a theory Jonsson fragment corresponding Jonsson set. It is clear that we
fragments about the connection to the original theory that the new formulation
Jonsson’s theory.
this article is the following problem:

n theory. We call this model of universal existential area.
can also be characterized by the following conditions.
Tach model of this theory is isomorphic to put in €.

2. Every isomorphism between the two submodels extends to an automorphism of model €.

We will not consider all the subsets, and only a subset of the Jonsson.

For any ¥ — definable subsets of semantic model we have, the following result.

Lemma 1. ¥ — definable subset of the semantic model is definable over a set of parameters A semantic model
if and only if it is invariant under all automorphisms of the model €, leaving in place each element of A.

It follows that the definable closure dcl(A) of Jonsson sets A, i.e, the set of all elements, definable over A,
coincide with the set elements that are invariant relatively all automorphisms over A.
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From Lemma 1 it follows that the element b is algebraic over A if and only if it has only a finite number of
conjugates over A.

We define the rank of Morley for existentially definable subsets of the semantic model.

We want to assign to each ¥ — is definable subset D of the semantic model ordinal number (or, perhaps, -1
or c0) — its rank Morley, denoted by M R.

First, we define relation M R(ID) > « by recursion on the ordinal «.

Let T is perfect Jonsson theory, C-its semantic model. D is a definable subset of C.

Definition 1:

~-MR(D) > 0 if and only if D is empty;

—~MR(D) > X if and only if M R(D) > « for all & < A ( A- the limiting ordinal);

~-MR(D) > X if and only if D exists an infinite family (ID;) disjoint ¥ deﬁnable subsets, duch that
MR[(D);] > A for all 3.

Then Morley rank of class ) is M R(D) = sup{ 5557 = o}

Moreover, we assume that M R(0) = —1 and M R(D) =
has not rank).

Note that ¥ — definable class has rank -1 if it is empty; rank 0 if it is,finite; is infinite, but does
not contain an infinite family of disjoint infinite > — definable classes.

Lemma 2. The relation M R(D; UDg) = max(MR(Dy), MR(Ds) i :

Definition 2. The degree of Morley Md(D) Jonsson subset y i 1 having Morley rank « is the
maximum length d of its decomposition D = D; U ... UDy into disjoi

In the case of rank 0 degree existentially definable subse
existentially definable subset has not rank, it is not determin ree of Morley.

Consider Jonsson minimal sets. Then under the struc odel refers to the signature of model or
of the language L under consideration Jonsson theory.

Let M is the structure, and let D C M™ the infi
any for the ¥ - defining Y C D either Y is finite or I

then we can also say that ¢(v,a) is minimal.
@ , i

oo if 48 / for all « (in e we say that D

We say that D and ¢ are Jonsson strongly is minimal any existentially closed extensions A/ of
M.

We say that theory T is Jonsson s minimal if VM € Ep | M is Jonsson strongly minimal. Consider
the example of the algebraic closure few sson strongly minimal theories.

If K is an algebraically closedyfie A C K , then acl(A) is algebraically closed subfield generated.

The following properties o braic closure true for any algebraically Jonsson set D

If A C B, then acl(A) Cfac

If a € acl(A) then a € acl(Apy) for some finite Ag C A.

A more subtle prope t if D is Jonsson strongly minimal.

Lemma about a,rex t. Suppose that D is a subset of the semantic model of the theory and it Jonsson
a,beD. If a € acl(AU {b}) \ acl(A), then b € acl(AU {a}).

Remark. JO trongly minimal set is existentially definable subset of the semantic model of the theory
of rank 1 an e 1 in the sense of Morley.

as Morley rank.
heory T is Jonsson w-stable if the number of existential types is countable for every countable subset A
pantic model.
veorem. Jonsson theory T is Jonsson totally transcendence, if and only if it is Jonsson w - stably.
Lemma 3. Let a and b are an arbitary elements of the semantic model. If the element b algebraically over A
and a, where A is existentially definable subset of the semantic model, then MR(b/A) < MR(a/A).
Corollary 1. Let M — some w-saturated existentially closed submodel semantic model, ¢ some L(M) —
formula rank « and degree d in Morley. Then we can expand ¢ on L(M) — formulae ¢4, ..., ¢, of rank « and
degree 1.
Anyway Jonsson strongly minimal set, we can define the concept of independence, which generalizes linear
independence in vector spaces and algebraic independence of algebraically closed fields.
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We fix M and D is Jonsson strongly minimal set in M existentally closed under the model semantic model
of Jonsson theory T

Definition 4. We say that A C D independently if « ¢ acl(A{a}) for alla € A . If C C D we say that A
independently over C, if a ¢ acl(C U A{a}) for all a € A.

We show that the endless independent sets are sets of indistinguishable elements.

Lemma 4. Suppose T is Jonsson strongly minimal theory and ¢(v) is Jonsson strongly minimal formula
with parameters from A, where either A # ) or A C My where My | Ep,Mop <1 M and M, <
ai, ...,a, € ¢(M) independent over A and by, ...,b, € ¢(IN) are independent over A, then complete exis
types tpM(%), tpV (L) are equal.

Corollary 2. it M,N =T , and ¢(v) as indicated above, B is an infinite subset ¢(M) i
and C is an infinite subset ¢(N') independent over A, then B and C are indistinguishable

same type over A.
' Y).
e vegtor spaces and

Therefore, power is the only way to distinguish independent subset D.

Definition 5. We say that A is the basis for Y C DD if A CY independent and wheng

It is obvious that any maximal independent subset of Y is a basis for Y. Just ag.i
algebraically closed fields, any two bases have the same capacity.
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A P. Emikeesn

TIOHCOHIBIK >KUBbIHAAPABIH inriHgeri MopJm paHriHiH Keiibip
KacuerrTepi

Maxkasiazia HOHCOH/IBIK, KUBIHIAP YFBIMbBI €HTI3IITeH »KoHe KapacThIpblLiFraH. OChbl HETi3/le CEeMaHTUKAJIBI
MO/IEJIb/IiH, SK3UCTEHIMOHAIIbI TYUDIK, iK1 MOJIEJIIHIH TOyeJICi3 apHAMbI 1IIKi XKUBIHIAPBI YFBIMBI €HT131/111.
ToyeJsicizaik yreIMbI 6a3UC YPBIMBIHA AJIBII KeJlel »KoHe opi Kapaiil 613 caHAJbIMCBI3 Y31J1i-KeCiIre Haikl Ty-
paJibl TEOPEMAHBIH HOHCOHJIBIK, aHAJIOTIH KapacTBhIPABLIK. KaTThl MUHUMAJIIBI YFBIMBI CAHAJIBIMCHIS- Y31,
KeCUITeH/IIr TeopUusIapAblH CUIATTAYBIHBIH HOTHXKECIH aJjIy YIIH TeOpUsAIap CUSKTBI KUbI YIIiH ge
VIIKEH POJI ATKAPAIbl. VIOHCOHIBIK TEOPUSIAD MHIYKTHBTI TEOPUSIAP KIAChL CUAKTHL TEOPHs

Gesrisi. OJlap MHIYKTUBTI TEOPUSIAPABIH MbICAJIAPHI Ja 60Jia alajbl XKoHe epexke OONbI
eMeC TeopusiIapblH, Mbicajaaapbl. COHBIMEH KaTap MOJEJbIEP TEOPUSICHIHBIH, Ka3ipri
TOJIBIK, TEOPUsLJIap VIIiH JaMbIFaH, COHJIBIKTAH OYTiHII TaH/Ia TOJIBIK TEOPUSIapFa K,

TEOPUSIHBIH, MOJIEJIb/Ii-TEOPETUKAJIBIK KACUETTEPIH OKY ©3eKTi Mocesie OOJIbl Kadba1a Keii-

6ip HOHCOHJIBIK TeOpHsJIAD YIIIH WOHCOHMBIK IMIKi >KUBIHIAPIBIH, CEMAHLUK epi Men Mopiu
PpaHTiHIH Heri3ri KacueTTepi CUMATTAJIbI.

A .P. Emikeesn

Hekoropnble cBoiicTBa paHra Ji TOHCOHOBCKUMMU
MHO

B craTbe BBeseHBI U pacCMOTPEHBI TTOHSITHS] € MHOXKeCTBa» M, COTBETCTBEHHO «CUJIbHO MU-
HUMAJIbHbIE HOHCOHOBCKUE MHOXKECTBAY. BBEJICHO MOHATHE HE3aBUCUMOCTHU CHEINAJIbHBIX
TOJIMHOXKECTB IK3UCTEHITNAIbHO 3aMKH, eJli CEMaHTU4YecKoil Mozenu. IlonssTue HesaBucUMOCTH
IOHCOHOBCKUI aHaJIOI T€OPeMbl O HECUETHOM KaTeropui-
"octu. IloHaTne cuibHON MUHAM KaK [JjIsl MHOXKECTB, TaK U JJIs TEOPHUH, CHIIPAJIO PEHIAIONLYIO
POJIb IPU IIOJIyUYEHUU Pe3YJIbLTAT: WU HECYETHO-KATErOPUIHBIX TeOphil. XOPOIIO U3BECTHO, YUTO
HOHCOHOBCKUE TEOPHUU IIPEJIC Ol eCTEeCTBEHHBII IIOJIKJIACC TAKOI'O IIMPOKOI0O KJjlacCa TeOPUil, Kak
KJIACC MHAYKTUBHBIX TEO 3BECTHO, OCHOBHBIE NPUMEPHI TEOPUIl aredp SIBJISIOTCA TPUMEPAMU
UHAYKTUBHBIX TE€OpHUil, U OH PaBUJIO, MPEJICTABJSIOT IIPUMEP HEIMOJIHbIX Teopuil. [Ipu sToM coBpe-
MEHHBIU alnapaT TeOpUU MOe Pa3BUBAJICS B OCHOBHOM JIJId IIOJIHBIX T€OPUU, IOITOMY HA CErOTHSIITHUN
IeHb TeXHUKAa U3YACH BbIX TEOPHUI 3aMETHO OejHee, YeM JIjIsl MOJIHBIX Teopuii. Takum obpasom, BcE
CKa3aHHOE BBIIIIE TOM, YTO U3YUE€HUE TEOPETUKO-MOJE€IbHBIX CBOUCTB TOHCOHOBCKUX TE€OPUN SIBJIS-
eTcs aKTya i1 7. DTa CTaThs ONMKUCHIBAET OCHOBHBIE CBOWCTBa paHra Mopjn Hal HOHCOHOBCKUME
TIOJIMHO: Ba. €MaHTUYECKOI MOJIeIn JIJId HEKOTOPBIX HOHCOHOBCKMX TEOPHIi.
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