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Closure of special atomic subsets of semantic model

The present paper concerns some properties of the so-called small models, generally speaking, not necessarily
complete theories and their relationship with each other. In the well-known paper [1], R. Vaught have proved
the fundamental theorem-criterion on the behavior of countable prime and atomic models for complete
theories in countable language. The essence of this criterionis that in a complete theory any countable
prime model is at the same time an atomic model of this theory. The result obtained in this paper is related
to the classical problem of Vaught about countably prime models of complete theories-but in. more general
formulation of the notion of countable atomicity. The main result of this paper is that it focuses on the
syntactic properties on special subsets of a fragment of the semantic model the specific'Jonsson theory. The
concept of the so-called model-theoretic «rheostat» was also used to obtain results relatedto the refinement
of the concept of atomicity in the framework of Jonsson’s theories.
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In [1] it was proved that the atomic model is countable prime. In model theory, small models are countable
models with additional conditions, in particular, prime or atomic ones. Moreover, if a theory has a countable
atomic model, then it is unique up to isomorphism. The atomicity criterion for the models obtained by Vaught
was proved in the framework of the study of complete theories. Thus, if we are dealing with complete theories,
then any theory that has a simple model has a good syntactic characteristic, namely, any element of this model
implements some basic type. We will have a different situation if we investigate a more general picture: we omit
the condition of completeness. In this case, instead. of a prime model, the concept of an algebraically prime
model is usually considered. Much has been done in this direction in [2]. But, as the results of this work showed,
the criterion of small models in the framework of the study of the concepts of atomicity or algebraic primarily
in [2] was not obtained. Moreover, for all kinds of atomic models that were considered in this work, examples
of those theories that did not even have an algebraically prime model were built.

In connection with this dissonance between atomicity and algebraic primarily, we continue to search
for additional conditions which will make it possible to find an analog of the main result from [1] for the
corresponding primarily of simplicity and atomicity for models of theories considered.

In this article, we will focus our attention on the study of special models for certain types of Johnson theory
within the framework of the above topics [6-8]. To have an idea of previous works concerning the behavior of
small models in Johnson’s theories, the following sources can be used: [4, 5|. One of the central ideas that allow
us to compare theconcepts-of atomicity in the sense of [1] and in the sense of [2] is the idea concept of «rheostat»
[4, 5]. It is clear that the larger the Johnson set, the closer the model considered to atomicity from [2] and,
conversely, the smaller it is, the closer to the notion of atomicity from [1]. We fix some Johnson theory 7' and
its semantic model €. All sets considered in this article will be subsets of this semantic model. The fragments
considered should not preserve the model-theoretical properties of the fixed Jonsson theory described above.
Therefore, in each case, we will stipulate certain model-theoretical conditions under which the current problem
will be considered.

Consider the necessary definitions of concepts and their properties.

Definition 1. The theory of T is Jonson theory if:

1) the theory T has infinite models;

2) the theory T is inductive theory;

3) the theory T has the joint embedding property (JEP);

4) the theory T has the property of amalgam (AP).

The following definition of the universality and homogeneity of a model identifies the semantic invariant of
any Jonsson theory, namely its semantic model. Moreover, it turned out that the saturation or unsaturation of
this model significantly changes the structural properties of both Jonsson’s theory and its class of models.
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Definition 2. [8] Let £ > w. A model M of theory T is called a x -universal for T if every model of T' with
degree strictly less than x is isomorphically embedded into M; xk-homogeneous for T', if for any two models A and
Aj of theory T', which are submodels of M with the power strictly less then x and for isomorphism f: A — Ay
for each extension B of model A, which is a submodel of M and is a model of T" with the power strictly less
then « there is the extension B; of model A;, which is a submodel of M and an isomorphism ¢ : B — B; which
extends f.

k is homogeneous for T if, for any two models A and A; of T, which are submodels of M with power strictly
less than k, and for the isomorphism f : A — A for each extension B of model A, which is a submodel of M
and is a model of theory T" with power strictly less than k, there is an extension B; of model A;, which is a
submodel of M and the isomorphism g : B — Bj, which extends f.

Definition 3. [9] We say model C' of Jonsson theory T is called semantic model when it is w*homogeneous-
universal.

In accordance with the definition of the concept of Jonsson theory, it is clear that this theory is not complete.
But, nevertheless, given its semantic invariant (semantic model), we can always determine the center of Jonsson’s
theory, which is a complete theory.

Definition 4. [7] The center of Jonsson’s theory T is called the elementary theory of its semantic model.
And is denoted by T*, i.e. T* = Th(C).

The «good» exclusivity of the semantic model can be judged by the following facts.

Fact 1. Each Jonsson theory T has k+-homogeneous-universal model of power 2X. Conversely, if the theory
T is inductive and has infinite model and w™-homogeneous-universal model then the theory T is a Jonsson
theory.

Fact 2. Let T be Jonsson theory then two k-homogeneous-universal models M and M; of T are elementary
equivalent.

Definition 5. Jonsson theory T is called a perfect theory if each a semantic model of theory T is saturated
model of T*.

A result describing the perfect Jonsson theory introduced by A.R. Yeshkeyev [7].

Theorem 1. Let T be Jonsson’s theory. We conclude that the following conditions are equivalent:

1) Theory T is perfect;

2) Theory T* is a model companion of theory T

Let Ep be the class of all existentially closed'models of the Johnson theory T'. In the general case, this class
of models for an arbitrary theory may be empty. Given the well-known result of work [4], we can say that any
inductive theory has a non-empty class of existentially closed models. Since Jonsson’s theory is a subclass of
the class of inductive theories, we can say that Er is a non-empty class.

In the case of the perfect Johnson theory;, the class model center of this theory coincides with E7, which
follows from Theorem 2.

Theorem 2. If T is a perfect Jonsson theory then Epr = ModT™.

Let L is a countable language of the first order. Let T is Jonsson’s theory in the language L and its semantic
model is C.

We give important definitionsrelated to the concept of the atomic set (V1, Vi) —cl being the central concept
of this article

Let C be a semantic model of some Jonsson theory T in a fixed language.

Definition 6. [6] Model A of a theory T is called existentially closed if for any model B and any existential
formula ¢(Z).with constants of A we have A = JT(T) provided that A is a submodel of B and B = 3T¢(T).

Definition 7. Let A be a model of T and A can be isomorphically embedded into each model of theory T,
then A is'an algebraically simple model of theory T

Definition 8. The inductive theory T is called the existentially prime if:

1) it has an algebraically prime model, the class of its AP (algebraically prime models) denote by APr;

2) class Er non-trivial intersects with class APr, i.e. APr(Er # 0.

Definition 9.A model A is called atomic in meaning work [1] if every tuple of its elements satisfies some
complete formula.

Definition 10. [2] A formula ¢(T) is a A-formula, if exist existential formulas (from ) ¢ (%) and 2(Z) such
that

TE(@ed) u TE(op ).
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Definition 11.

(i) (A,ag,...an—1) =r (B,bo, ..., bp—1) means that for every formula ¢(x1,...,2,-1) of T, if A |= ¢(a), then
B = ¢(b). ’ ) )

(ii) (A,a@) =r (B,b) means that (A,a) =r (B,b) and (B,b) =1 (4,a).

As classes I' we consider A or .

Consider a complete theory T in L. A formula ¢(z;...2,) is said to be complete (in T') iff for every formula
Y(x1...x,) exactly one of

TEe—=Y, TEp—

holds. A formula 0(z;...z,) is said to be completable (in T') if and only if there is a complete formula p(z1...2,)
with T = ¢ — 0. If 8(x;...x,) is not completable it is said to be incompleatable.

A theory T is said to be atomic iff every formula of L which is consistent with T is cempletable in T
A model A is said to be an atomic model iff every n- tuple a;...a,, € A satisfies a complete formula in Th(A4)

In connection with the new concept of atomicity from [2], we conclude that the following concept will be
similar to the definition of the full formula.

Definition 12. A formula ¢(x1,...,x,) is complete for I'-formulas if ¢ is consistentowith T and for every
formula (1, ...,x,) in T', having no more free variables than ¢, or

T = V(e = ).

Equivalently, a consistent ¢(Z) is complete for I'-formulas provided whenever as () is a I'- formula and
(¢ A1) is consistent with T, then T |= (¢ — ).

And the concept of the atomic model from [2] is transformed into the following concept from next the
definitions

Definition 13. Let B be (I'1,I'3,) - an atomic model of T', if B is a model of T and for every n every n-tuple
of elements of A satisfies some formula from B in I'y, which is complete for I'o-formulas.

A generalization of the above definition is the definition of a weakly atomic model from [2].

Definition 14. B is weak (I'1,T'3) - atomic model of T', if B is a model of T" and for every n every n-tuple
aa of elements of A satisfies in B some formula ¢(Z)/of T'y such that T' = (¢ — ) as soon as ¥(T) of I'y and
B = ¢(a).

Presenting sufficient number of examples given in 2| of this article, we will not give examples of the
(I'1,Ty) - atomic model and the weak (I'1,I'y) atomic model, leaving the reader the opportunity to review them
independently.

Next, we examine the special typesof sets that we will deal with.

Let ¢l be some closure operator that defines pregeometry over C (for example, ¢l = acl or ¢l = dcl). It is
certain that such an operator is a.special case of the closure operator, and its example is the closure operator,
defined on any linear space as a linear hull.

Before discussing the results obtained, concerning (V1, V) — ¢l atomic models, we note that we fix some
Jonsson theory T and its semantic model C in the countable language L and V1,Vs C L :(V1,V3). Actually
those sets consists of 3;V, V3-formulas which are consistent with 7', that is, any finite subset of formulas from
V1, Vg are consistent with 7' Let A C C.

Definition 154 Theset A is called (V1, Va) — ¢l atomic in the theory T, if

1) Va € Aj3p € V4 such that for any formula ¢y € Vs follows that ¢ is a complete formula for ¢ and
C E p(a);

2) cl(A) =M, M < Er,

and obtained model M is said to be (V1, Va) — ¢l atomic model of theory T

Definition 16. [4] The set A is called weakly (V1, Va) — ¢l is atomic in T, if

1) Va € A,3p € V5 such that in C |= ¢(a) for any formula ¢ € Vs follow that T = (¢ — ) whenever ¢(z)
of Vs and C = ¢(a);

2)el(A) = M, M € Er,

and obtained model M is said to be weakly (V1, Va) — ¢l atomic model of theory T

It is easy to understand that definitions 18 and 19 are naturally generalized the notion of atomicity and
weak atomicity to be Vi-atom and weak Vi-atom for any tuple of finite length from set A.

Let i € {1,2}, M; = cl(4;), where A; = (V1,V3) is a cl— atomic set. ag, ..., an_1 € A1, bg,...,bp—1 € As.

Definition 17. [4]

(i) (M1, a0, ...,an—1) =v (Ma,bg, ..., b,—1) means that for every formula ¢(z1,...,2,-1) of V, if My = (@),
then My = ¢(b).
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(ii) (M1,a@) =v (Ma,b) means that (My,a) =v (Mz,b) and (My,b) =v (M,a).

Definition 18. [4] A set A will be called (V1, Va) — cl-algebraically prime in the theory T, if

1) If Ais (V1, Va) — cl-atomic set in T}

2) c(A)=M,M € APy,
and obtained model M is said to be (V1,Va) — ¢l algebraically prime model of theory T

From the definition of an algebraically prime set in the theory T follows that the Jonsson theory 7" which
has an algebraically prime set is automatically existentially prime. It is easy to understand that an example of
such a theory is the theory of linear spaces.

Recall that the model A of theory T is called core if it is isomorphically embedded in any model of a given
theory and this isomorphism exactly one.

Definition 19. [4] The set A will be called (V1, Vz) — cl-core in the theory T, if

1) Ais (V1,V2) acl - atomic set in the theory T

2) cl(A) = M, where M is a core model of theory T

and obtained model M is said to be (V1, Va) — ¢l core model of theory T

Definition 20. [5] (a) A - (V1, V2) — cl-atomic set in theory T is said to be A - (V1, V3) — ¢l-S-nice-set in
theory T, VA’ : A’ - (V1,V3) — cl-atomic set in theory T, if

1) CZ(A) =M € Er ﬁAPT,
and obtained model M is said to be (V1, Va) — c¢l-E-nice model of theory T

2) for all ag,...,an—1 € A, by, ...,bn_1 € A', if (M, ag,...,an—1) =3 (M!, bg,...,b,_1), then Va, € A, 3b,, € A’
such that (M, ag, ..., an) =3 (M, by, ..., by,), where M’ = cl(A").

(b) A - (V1,Va) —cl — Z*-nice-set in theory T if the condition in (a) holds with "=3’ replaced both places
it occurs by =3’ and obtained model M is said to be (V1, V) — ¢l-X*-nice model of theory T'.

(¢) A-(V1,Va) —cl — A-nice set in theory T if the condition in (a) holds with '=-A’ replaced both places
it occurs by '=a’, where A C L, A=VN3.

and obtained model M is said to be (V1, Va2) — ¢l — A-nice model of theory T.

Theorem 3. [5] Let T be complete for J-sentences a strongly convex Jonsson perfect theory and let M is
(V1,V3) — cl-atomic model in 7.

(a) Then (i) = (i7) = (i4i) and (i7) = (i7)* where:

(1) M is (¥, ¥) — cl-atomic model in theory T,

(i) M is (V1, V3) — cl-¥*-nice-model in theory. T

(#9)* M is e.c. and (V1, V3) — cl-X-nice model in theory T,

(791) M is weak (X, II) — cl-atomic model in theory T,

(b) If T is complete for V3 sentences, then (¢), (¢4), (#4)* and (iii) are all equivalent.

Principle of «rheostat». [5]

Let two countable models Aj,; A5 of some Jonsson theory T be given. Moreover, A; is an atomic model in
the sense of [1], and X is (V1, Va) —¢l -algebraically prime set of theory T and cl(X) = As. Since V; = Vo = L,
then A; = As.

By the definition of (V1,V3) - algebraic primeness of the set X, the model A, is both existentially closed
and algebraically prime. Thus, the model A is isomorphically embedded in the model A;. Since by condition
the model A; is countably atomic, then according to the Vaught’s theorem, A; is prime, i.e. it is elementarily
embedded in the model As.<Thus, the models A1, Ay differ from each other only by the interior of the set X.
This follows from the fact that any element of a € A3\ X implements some main type, since a € cl(X). That is,
all countable-atomic models in the sense of [1] are isomorphic to each other, then by increasing X we find more
elements that.do.not realize the main type and, accordingly, ¢l(X) is not an atomic model in the sense of [1].
Thus, the principle of rheostat is that, by increasing the power of the set X, we move away from the notion of
atomicity in the sense of [1] and on the contrary, decreasing the power of the set X we move away from the
notion of atomicity in the sense of [2].

Let APC € {atomic, algebraically prime, core}. Thus, by specifying the set X as (V1,V3) —cl — APC,
(where* APC is a semantic property), we can also specify atomicity in the sense [2] in relation to atomicity in
the sense of [1]. And accordingly, according to the principle of «rheostat» after the APC property is defined,
we obtain the corresponding concepts of atomic models, the role of which is played As from the principle of
«rheostat».

Let us consider some properties of the types of models described above and their connection with some
properties concerning the syntactic characteristics of a certain «atomicity» of existential formulas. We introduce
some properties from [2], denoted by (Rp) and (R;), the essence of these properties is as follows:

(Rp): Every existential formula complete for A formulas is complete for existential formulas.
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(R1): Every existential formula ¢(Z) consistent with 7" is implied by some A formula 6(%)) consistent with T'.

We will say that Jonsson’s theory admits (Rp) and (R;) if these conditions are satisfied for all the correspond-
ing forms of formulas compatible with the theory T' .

The following results characterize properties of (Rp) and (R;). To prove Theorem 4, we need auxiliary
lemmas. Let us give them

We will call X a subset of the semantic model C' of the above fixed Jonsson theory 7. Then the fragment
F of set X is the set of all universally existential sentences true in the definable closure of this set X. That is,
F = Thya(cl(X)), where ¢l = del del(X) = M M € ModEr, as well as M satisfies the same conditions as the
set X.

Lemma 1. Let F be some fragment (V1, Va) — ¢l — A-nice a.p. set of X. F - is a perfect existentially prime
complete theory for 3-sentences. Then fragment F entails property (R;)

By of perfectness, all formulas with respect to the F'* - center of the theory F', due to the model completeness
of F* and the existential simplicity of the theory F', we can assume that it suffices to consider the case when
(V1 = V32) and equals (V).

Proof. Let A be a (V1,V3) — ¢l — A-nice a.p. model of theory F and let ©(Z) be_an existential formula
consistent with F. Then A = ¢(a) for some (a) in A. Let {0;(Z) : i € w} be the set of all A satisfied by (@)
in A. By (V1,V3) — A — nicenessa.p, if B is a model of F and B |= 6(b) for all i €@ , then (A, (a) =a (B, (b))
and so A can be embedded in B with each a; mapped to b;. Hence B |= o(b)since ¢ is existential. Therefore,
 follows from 6; : i € w on models of F. By compactness, we get a single A formula §(Z) satisfied by (@) and
such that F' = (0 — ¢(a)), and so this fragment F' admits property R;.

Lemma 2. Let F be some fragment (V1,Vs) —cl — A — nice a.p. set of X. F' - is a perfect existentially
prime complete theory for 3-sentences. Then R; entails Ry.

Proof. By virtue of Lemmal F' admits the R; property. By virtue of the perfection of the theory F' and
the model completeness of F* without loss of generality, we can assume that there exists a A formula (%)
compatible with F' such that F' = 6 — (¢ A ), where (¢ A 4) is shared with F. Then F = (¢ — 6) since ¢ is
complete for A formulas and ¢ A 0 is consistent with F. Hence F'|= (¢ — ).

Therefore ¢ is complete for existential formulas. Thus, Ry, is satisfied.

We proceed directly to the proof of the following/theorem.

Theorem 4. Let F be some fragment (Vi, Vi) — ¢l — A — nice algebraically prime set X and let
A € APr N Ep from the fragment F' is a perfect existentially prime theory, complete for 3 - sentences. Then A
is (V1, Va) — A — nice algebraically prime set if and only if A is (V1, Va) —cl — A — nice — atomic.

Let F be some fragment (V1, Va) — cl'— A =nice algebraically prime set X and let A € APr N Er and F
fragment is a complete existentially simiple theory, complete for 3 - sentences. Then A is (V1, Vo) — A — nice
algebraically prime if and only if 4 is (V1, Va) — ¢l — A - nice - atomic.

Let T be an V3 theory complete for existential sentences, and let A be a countable model of T. Then A is
A-nice if and only if A is (A, X)-atomic.

Proof Suppose A is (V1{ Vy)—cl — A — nice — atomic. Then, from the same proof of an isomorphism of
the corresponding countable models by Theorem 4[5] and Theorem 3 (the proof of which can be found in the
work of "Core Jonsson/theories"in this volume) it follows that A is (V1, Va) —cl — A — nice. The rest follows
from the perfection. of the fragment F' and the model completeness of F™*.

Next, we prove in the opposite direction. Suppose A is (V1, Vo) —cl — A —mnice. Then (R;) holds by Lemma
1 and also (Rg) by Lemma 2. Since A is in a particularly algebraically prime and existentially closed model
of F', we know:that F' has (Vi,Vsa) —cl — A — nice— atomic model.

Therefore by-Theorem 4 [5] every existential formula ¢ (Z) consistent with F' is implied by an existential
formula ¢(Z) complete for (A)-formulas. By (Ryp) is, in fact, complete for existential formulas. By (R;) there is
a (A) formula 0(T) consistent with F' such that F' |= (8 — ¢). Then 6 is also complete for existential formulas
andF = (0 — ). So by Theorem 4 [5] T has a (V1,V3) —cl — A — nice— atomic model. By Theorem 2[4] F
can have only one a.p. model, so the given a.p. model A must be (V1,Vs) —cl — A — nice—-atomic.

Theorem 5. Let F be a convex perfect existentially simple complete fragment for 3 sentences of some
(V1,Va) —cl — A —nice— set X Then the following are equivalent:

(i) F* has a core model;

(ii) whenever 1 (x) is existential and F' = 3z, then there is some existential ¢(z) and integer k such that

FE (3 e A 3(@)(p A,

and (#) if F |= (01 V 02) where 01,09 are existential sentences, then F' |= oy or F |= 032).
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Proof. Since F is perfect and convex, it has a unique core model that will be the core model and its center.
Therefore, from (1) in (2) follows from Theorem 3 (the proof of which can be found in the work of «Core Jonsson
theories» in this volume).

The proof in the opposite direction follows from the fact that Let F™* be the center of F', then the Kaiser
shell F coincides with F* by virtue of perfection, and the Kaiser shell is F° = Thy3D, where D is the semantic
model of the fragment F. F? has a model M, each element that satisfies one of the formulas ¢(z) of data by
condition (2). Due to the convexity of F, this M model is a nuclear model of the F' fragment. Further, since F’
is a perfect and existentially simple theory M is an existentially closed model of the center F'* and by virtue of
convexity, it is unique.

[ R
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A.P. Emkees, A.K. lcaesa, H.B. ITonosa

CeMaHTUKAJIBIK MOJIEJIb/IiH apHaiibl aTOMIBIK, aHBIKTAJIFaH
ifTKi. >KUBIHIAPBIHBIH, TYNBIKTaMAaChI

MakaJstaza kaImnsl afiTKaH/Ia, TEOPUJIapbIH, SFHU TOJIBIK, Teopus OOJIybl MIHIETTI emec, KimmripiMm mo-
JeNbAEPIHIH, HAKTBI KaCHeTTepl »KoHe OJIapAblH e3apa OaiIaHbIChl KapacThIpbLIrad. CaHaJJIbIMIbI TiJIIeri
aTOMJIBIK MOJIEJIb/IEP caHAIbIM/IbI 2Kail MOJIe/Ib/Iep VIIiH (yHIaAMEHTAJIbI TeOPEeMaHbIH OeJrii Kpurepui
Topri6in P. Boor [1| »xymbiceinma mosengeni. By kpurepuiiiin MarbIHACHI, SFHA TOJIBIK TEOPUSIHBIH, Ke3
KEJITEH _MOJIeJIi OChI TEOPUSTHBIH, CAHAJBIMJIBI Koi CaHBbI OipyaKbITTa ATOMIBIK MOJEN OOJIBIT TabbLIAIHI.
OchbI >KYMBICTaFbl AJIBIHFAH HETi3rl HOTHKE HEFYPJIbIM YKAJIIbI €Cell KOMBLIBIMBI TYPFLICHIHAH KaparaHia
TOJIBIK, TEOPUSITIAP/IBIH CaHAJIBIMIBI-2Kail MOJEbIep YIIiH BOOTTBIH, KIacCUKAJBIK ecebiMeH OGail/IaHbICTHI.
¥ CHIHBILIT OTBIPFAH »KYMBICTBIH, MAKCATHI KAHJIAN J1a Oip MOHCOHIBIK, TEOPUSIAPILIH CEMAHTUKAJIBIK, MO-
JHeniHiy parMeHTiHIH apHaNbI IIKI YKUBIHIAPBIHLIH, CUHTAKCUCTIK KacuerTepine GarbiTranrad. COHbIMEH
KaTap, MOHCOHJIBIK, TEOPHUs asChIH/A aTOMJBIK YFBIM/IAPBbIH HAKTBLIAYFa KATBICTHI HOTUXKEJIEPIl ajIy YIIiH
MOJIEJTBTi-TEOPETUKAJIBIK, PEOCTAT YFBIMbI KOJIJAHBLIAIbI.

Kiam cesdep: HOHCOHIBIK, TEOPUS, CEMAHTUKAJIBIK MOJIE/Ib, SK3NCTEHITUAJIIbI 2Kai MOIEJIb, ATOMIBIK, MOIEIb,
SJIPOJIBIK, MO/JIENIb.
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Closure of special atomic subsets...

A.P. Emikeen, A.K. Ucaera, H.B. Tlomosa

3aMbIKaHUIE ClIiIeInaJIbHbIX aTOMHDBIX
IIOAMHO2KECTB ceMaHTUYecKoii MoaeJin

Crarbsl KacaeTcs HEKOTOPBIX CBONCTB TakK HA3BIBAEMBIX MAJIBIX MOjeJieil, BOOOIIe IoBOpsi, He Obs3aTelb-
HO IIOJIHBIX TEOPHI M MX B3aMMOCBsI3U JpyTr ¢ apyrom. B pa6ore [1] P. Boor mokaszasn dyHaaMeHTaIbHYIO
TeOpeMy—KpHTepI/Iﬁ IIOBEJCHNA CYETHBIX IIPOCTBIX U aTOMHBIX MO,HeJIeﬁ JJId IIOJTHBIX TeOpI/Iﬁ Ha CYETHOM
sa3pike. CyTh KpUTEpHUs 3aKJII0YAETCs B TOM, 9TO B MIOJIHOM Teopun jo6asi MOJEIb CIETHOTO ITPOCTOTO YUC-
Jia sIBJISIETCS OJHOBPEMEHHO aTOMHOM. Pe3ysbrar, 1oJydYeHHbIl aBTOpaMyU CTaTbH, CBSA3aH C KJIACCHIECKOM
npobsiemoit BooTa 0 c4eTHO MPOCTBIX MOJEJISIX TMOJTHBIX TEOPUii, HO B 6ostee obIeit (hOpMYTUPOBKE TTOHSITHUST
CYETHONW ATOMHOCTH. |JIaBHBIM MOMEHTOM 3TOH CTATHHU SABJISIETCS TO, UYTO OHA (POKYCHPYETCS Ha CHHTAK-
CHUYECKHX CBOMCTBAaX CIEIMAIbHBIX [TOJIMHOXKECTB (pparMeHTa CeMaHTHIeCKON MO/e i KOHKPETHON Teopuun
HNoncona. Konnenmus: Tak Ha3bIBAEMOIO TEOPETHKO-MOJETILHOIO «PEOCTATA> OBITA TAKIKe MCHOIB30BAHA
JJIs1 TIOJIY9€HUSI PE3YJIbTaTOB, CBA3aHHBIX C YTOYHEHNEM KOHIENIUN aTOMHOCTU B PaMKaX TeOpI/Iﬁ I;IOHCOHa.

Karouesvie caosa: HOHCOHOBCKAS TeOopusd, CEeMaHTUYIECKad MOJEJIb, IKSUCTEHIIUAJIbHO HPOCTad MOAEJIb, aTOM-
Hagd MOJIeJIb, fd/iepHad MOJEJIb.
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