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Similarities of Jonsson spectra’s classes

The study of syntactic and semantic properties of a first-order language, generally speaking, for incompléte
theories, is one of the urgent problems of mathematical logic. In this article we study Jonsson“theories,
which are satisfied by most classical examples from algebra and which, generally speaking, are not complete:
A new and relevant method for studying Jonson theories is to study these theories uging the concepts of
syntactic and semantic similarities. The most invariant concept is the concept ofgsyntactic similarity of
theories, because it preserves all the properties of the theories under considerationy' The mainfresult of this
article is the fact that any perfect Jonson theory which are complete for existential sentences, is syntactically
similar to some polygon theory (S-polygon, where S is a monoid). This result'extemds teythe corresponding
classes of Jonsson theories from the Jonsson spectrum of an arbitrary model, of'an @rbitrary signature.

Keywords: Jonsson theory, semantic model, perfectness, cosemanticness, Ssact, Jonsson spectrum, syntactic
and semantic similarities.

Introduction

In the work [1], was proved the fact that @ny complete theory is similar in some sense to a certain
polygon theory (S-act). Moreover, in that work, [1] two types of similarity were precisely defined:
syntactic and semantic similarities. The value of thisfresult speaks about the universality in the sense
of such an algebra as a polygon (S-act). The subject of studying various model-theoretic properties
of polygons (S-act) is sufficiently comypletely, studied in [2,3]. Considering these properties in itself
imagines certain essential task. Thegeonsidering of these properties in itself imagines certaining essential
task.

In this article, we want toshowyth@t the fact proved in [1] is also true in the class of Jonsson
theories, which, generally sp@akingy@re not complete. On the other hand, the class of Jonsson theories
includes in itself such basic glassSical examples from algebra, such as groups, Abelian groups, modules,
fields of fixed characteristicylinear orders, Boolean algebras, various classes of lattices and polygons
(S-act). Thus, it beecomesgelear that the class of Jonsson theories is a fairly wide class of theories and
the study of theirjtheaketical-model properties is an interesting and relevant task.

In the weéll-knowh, monograph by J. Barwise «Handbook of mathematical logic» the specialist in
logicgH .J.\ Keislerg4n the review article «Fundamentals of model theory» conditionally divided the
content of model theory into two main priorities: «western» and «eastern» model theory [4]. But
at the 'sameime, he emphasizes the unity and integrity of these priorities in the framework of the
development of the general model theory.

These names are not accidental and are associated with the geographical place of residence of
the founders of model theory in North America. Namely, Alfred Tarski and Abraham Robinson lived
respectively on the western and eastern coasts of the United States. The tasks that determined these
directions differed from each other in two fundamental ways. The first point related to the syntax is that
the theories that A. Tarski’s school dealt with were complete theories. The followers of A. Robinson
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were engaged in theories with a prenix length of not more than two and, as a rule, Jonsson theories. The
second point is related to semantics, more exactly that are regards restrictions of morphisms between
models and kinds of models.

In the «western» way actually one has dealt with complete theories, where elementary morphisms
were considered. In the case of Jonsson theories logicians dealt with isomorphic embeddings and
homomorphisms. Also, in connection with the semantic aspect, it should be noted that in the «eastern»
version of model theory, logicians deal mainly with the class of existentially closed models of some fixed
inductive theory. The difference in the development of these two directions at the moment of the state
of model theory is such that the technique for studying complete theories is much more develgped and
multilateral. The main stages of development and differences in these directions can be found in the
following works [5-25].

One of the methods for studying Jonsson theories is the method of transfer of first-order propekrties,
which is semantic. A first-order property is called semantic if it is invariant with respectito the"semiantic
similarity of Jonsson theories. Thus, when researching two Jonsson theories using thegtransfer method,
the object under study will be a preimage, and the known object will be the"image of some mapping
that will play the role of a syntactic similarity of these two Jonsson theories.“The object under study is
unknown and we will be interested in those first-order properties thatre formulaic and are preserved
under syntactic similarity.

1 Basic concepts and results concerning Joasson theories

We give the following necessary definitions concerning Jonssonjtheories and their semantic models.

Definition 1. [4] A theory T is called Jonsson if:

1) the theory T has an infinite model;

2) the theory T is inductive;

3) the theory T has the joint embedding property#(JEP);
4) the theory T has the amalgamation ‘property (AP).

Definition 2. [26] Let k > w. Model Mygofitheory T is called:

- K-universal for T, if each modél of theory T with the power strictly less k isomorphically imbedded
in M;

- K-homogeneous for T, if fapany“two models A and A1l of theory T, which are submodels of M
with the power strictly Ig8s then kfand for isomorphism f : A ~ A1 for each extension B of model
A, which is a submodel ofgM and is model of T with the power strictly less then k there exists the
extension Bi of moedel A i, which is a submodel of M and an isomorphism g : B ~ B1which extends f .

Definition 3.9[26]"Model C of Jonsson theory T is called semantic model, if it is w+-homogeneous-
universal.

Définition 49[26] The center of Jonsson theory T is called an elementary theory of its semantic
model Csand denoted through T*, i.e. T* = Th(C).

Definitioh 5. [27] Jonsson theory T is called a perfect theory, if each a semantic model of theory T
is saturated model of T *.

The criterion for the perfectness of the Jonsson theory was obtained by Yeshkeyev A.R. and it is
as follows:

Theorem 1. [27] For any Jonsson theory T following conditions are equivalent:
1) T is perfect;
2) T* is the model companion.

The following Definitions 6-8 were taken from [28], where generalized Jonsson theories were defined.
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Definition 6. [28] Let T C L. Then:

1) notation T e FCpg means, that T NI h pforall e T;

2) if B C JA], then Thr (A, B) denotes the set of all I'-sentences of the language LB, true in A;

3) mapping f : A~ B is said to be I'-embedding, if for any a e A and <p(x) e ' from A |=<p(a)
follows B = <~(f(a));

4) if AC B, then notation A Cr B signify, that Thr (A, JA]) C Thr (B, JA])

5) sequence of models Ai, i < B called -chain, if Ai Cr Aj, where i < j < B.

Definition 7. [28]

1) The theory T is persistent with respect to the union of na-chains (or is a-inductive) if the union
of any na-chains of models of T is an again model of T .

2) The theory T has the a-joint embedding property (a-JEP), if for any A, B = T there istM\ = T
and na-embeddings f :A~ M andg:B "~ M.

3) The theory T has the a-amalgamation property (a-AP) if for any A, BipB29= T and Na-
embeddings f1: A~ Bland f2: A ~ B2thereisM = T and na-embeddingsg@ly B1~ M and
g2:B2”~ M such that gitof1= g2of2.

The following definition gives us generalized Jonsson theories or a-Jofssonjtheories.

Definition 8. [28] A theory T is called a-Jonsson (0 < a < w) ifi
1) the theory T has an infinite model;

2) the theory T is a-inductive;

3) the theory T has a-JEP;

4) the theory T has a-AP.

If compare Definitions 1 and 8, then can noticejjthatjthey differ with precision to a. At that in
Definition 8 for a = 0 we have Jonsson theofies, and for a“= w we have complete Jonsson theories.
Further, when we work with 0-Jonsson theories,"we willlomit 0. Note that from Definition 1 it follows
that Jonsson theories, generally speaking, are not camplete.

Mustafin T.G. the following useful suggestions were proved in [28]: Proposition 1 and Proposition 2
actually give for us syntactic equivalentsyof a-JEP and a-AP notions.

Proposition 1. [28] The followifig conditions are equivalent:

1) T has a-JEP;

2) T has a-JEP for countable models;

3) ifx My = 0, p(x) and q(y) are arbitrary sets of Sa+1-formulas, such that T Up(x) and T Uq(y)
are consistent, then T U p(x) U g(y) is consistent.

Proposition 2.[28] .The following conditions are equivalent:

1) T has a-AR;

2) T has _a-AP<fer countable models;

3) 4 p(x) and g(x) are such sets of Sa+1-formulas, that T Up(x), TUQq(x), T U |-~(X) : <MX) G
E«H1,"N (%) "Gp(x) T1q(x)} are consistent sets, then the set T Up(x) Uq(x) is consistent.

4)for any/A = T and a e A set Th™atl(A, a) it is contained in a unique maximal consistent with
T the set(S@+ 1-sentences of the language L(a).

2 The concepts of syntactic and semantic similarities of complete theories

The notion of similarity between two complete theories was introduced in [1]. For Jonsson theories
the similarity between two Jonsson theories was introduced in [27]. In both works were obtained some
results which described syntactic and semantic similarity in both cases. We give a list of the necessary
definitions of concepts and their necessary model-theoretical properties.

The following definition belongs to T.G. Mustafin [1].
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Let Fn(T), n < w be the Boolean algebra of formulas of T with exactly n free variables vi,... ,vn
and F(T)=UnFn(T).

Definition 9. [1] Complete theories Ti and T2 are syntactically similar if and only if there exists a
bijection f : F(T1) ~ F (T2) such that

1) f tFn(T1) is an isomorphism of the Boolean algebras Fn(T1) and Fn(T2), n < wuy

2) f(3vn+in) = 3vn+if(d), de FNn+i(T), n < wg

3) f(vi = v2) = (vi = v2).

The following example of syntactic similarity of complete theories was given in [1].

Example 1. The following theories Ti and T2 of the signature a = (<p,d) are syntacticallyjsimilar,
where o, ¢ are binary functions:

Ti=Th(Z:;+,w), T2=Th((Z;n+)).

Definition 10. [1]

1) (A, T, M) is called the pure triple, where A is not empty, I is the permutation group of A and
M is the family of subsets of A such that from M e M follows that g(My),e“M for every g e I'.

2) If (Ai,ri,Mi)and (A2,I'2,M 2) are pure triples and ¢ : Ai 2 A2'isa bijection then ¢ is an
isomorphism if;

() F2= {wad- :geri};
(i) M2={h(E) :E e Mi}.

Definition 11. [1] The pure triple (C, Aut(C), Sub(C)) “is,called the semantic triple of complete
theory T, where C is carrier of Monster model C‘Qf,theory T Aut(C) is the automorphism group of
C, Sub(C) is a class of all subsets of C each of which, is“a, carrier of the corresponding elementary
submodel of C.

Definition 12. [1] Complete theories Ti and T2"aregSemantically similar if and only if their semantic
triples are isomorphic.

The following example of the semdntig,similarity of complete theories was given in [1].
Example 2. The following theogies Ti, and“T2 are semantically similar, where

Th="Th(M i; Pn,n < wyanm,n,m < w)),
Mi = {anm :n, m < w},
Pn(Mi) = {anm : m < w},

and

T2 Th((M2;Qn,n < w; Qnm,n, m < w; bnmk,n, m,k < ww)),
M 2 = {bnmk :n, m, k < w},
Qn(M2) = {bnmk : m, k < w},
Qnm(M 2) —{bnmk : k < w}.
It turned out that the above types of similarity are not equivalent to each other.

Proposition 3. [1] If Ti and T2 are syntactically similar, then Ti and T2 semantically similar. The
converse implication fails.

Let us recall the definition of semantic property.

Definition 13. [1] A property (or a notion) of theories (or models, or elements of models) is called
semantic if and only if it is invariant relative to semantic similarity.

For example from [1] it is known that:
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Proposition 4. The following properties and notions are semantic:
(1) type;

(2) forking;

(3) A-stability;

(4) Lascar rank;

(5) Strong type;

(6) Morley sequence;

(7) Orthogonality, regularity of types;

(8) I(tta,T) - the spectrum function.

In English literature the term polygon over a monoid S usually uses the term S-actsg[2, 35729, 30].
In this article we follow the terminology of Professor T.G. Mustafin, who first defiped;and formulated
model-theoretical concepts and issues related to polygons topics [26,31,32].

Definition 14. [1] By a polygon over a monoid S (or we called as S-acts) wedmean,a Structure with
only unary functions {A; fa :a £ S) such that:

1) fe(a) Va £ A, where e is the unit of S;

2) fafi(a) = fa(fe(a)) Va,B £ S, Va £ A.

The following results (Theorems 2, 3) show that any complete¢theory has some syntactic similar
theory.

Theorem 2. [1] For every theory T2 in a finite signature theke is atheory T1 of polygons such that
some inessential extension of T1is an almost envelope ofgF2.

Theorem 3. [1] For every theory T2 in an infinite, signature*there is a theory T1 of polygons such
that some inessential extension of T1 is an enyelope of{}2.

3 The concepts of syntactic and semantic ‘Similarities of Jonsson theories. Main results

The following definition was introducedfin the frame of Jonsson theories study by first author of
this current article.

Let T be an arbitrary Jonsson theory, then E(T) = Un<wEn(T), where En(T) is a lattice of 3-
formulas with n free variables;¥T"* isha center of Jonsson theory T, i.e. T* = Th(C), where C is semantic
model of Jonsson theory T_in theysense of [26].

Definition 15. [27] Let. Td"an@d T2 are arbitrary Jonsson theories. We say that T1and T2 are Jonsson
syntactically simdlar if exists, abijection f : E(T1) — >E(T2) such that:

1) restriction f<te Bm(GEl) is isomorphism of lattices En(T1) and En(T2), n < ug

2) f (Bvn+17M)E 3vnt lf (<F), £ En+1(T), n < ug

3) f(V1=0\2) =(M1 = \2).

We wouldylike™o give some examples of syntactic similarity of certain algebraic examples. For this,
we recall'the basic definitions associated with these examples following denotions from B. Poizat [33].

A Booledn ring is an associative ring with identity, in which x2 = x for any x is called a Boolean
ring; we then have (X + y)2 = X2+xy + yx + ¥2= x + xy + yx + y, but (x + y)2 = x + y; from which
it follows that xy + yx = 0 for any x and y. Then x2+ x2 = 0, and hence x + x = 0, for every X, so
X = —X; a Boolean ring therefore has characteristic 2, and since xy = —yx = yx, it is commutative.

To axiomatize this concept, we introduce the language consisting of two constant symbols 0 and 1
and two binary operations + and.

We write down some universal axioms, expressing, that A is the Boolean ring, without forgetting
thus 0 = 1. In a Boolean ring we define two binary operations /1 and V, and one unary operation -, in
the following way: x 1y = x my; x Vy = x + y + xy; -x = 1+ Xx.
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The reader can check that the following properties are true for all x,y, z:

- (de Morgan’s laws or duality laws): -(-x) = x, - (x 1y) = -x V-y,- (xVy) = -x N1-y;
- (associativity of /1): (x Ny) Nz = x N (y N z);

- (associativity of V): x Vy) Vz=xV (y V z);

(distributivity of Mover V): x 1(y Vz) = (x 1y) V (x N 2);

(distributivity of Vover N): xV(y N1z) = (x Vy) 11 (x V z);

(commutativity of JTand V): x 1y =y 1x, xVy = y VX,

-xN1-x =0, xV-x =1,

-xN0=0, xVO0O=x, x/11=x, xV1=1;

-0=1-0=1,-1 =0

A structure in the language (0,1, -, J1, V) that satisfies these universal axioms is‘¢alled@aBoolean
algebra.

Boolean algebras and Boolean rings defined in this way are examples of Jonsson theories that are
syntactically similar in the sense of definition [29], as a consequence of the follgwinggfact:

Fact 1. [33] In each Boolean ring one can interpret a certain Boolean algebra:

It is easy to see that interpretation is a special case of syntactic similarity:

Proof. With the Boolean ring A we have connected some Boolean algebra b (A); the converse is also
true: x my = x 1y, x +y = (xVy) 1 (-x V-y), then we receive the Ba0lean ring a (B); and besides
ab(A)) = A b(a(B)) = B. Thus we see, that up to a_ languadge, the®Boolean ring and Boolean
algebras have the same structures, the Boolean ring canonically isttransformed into a Boolean algebra
and vice versa, transformations in both directions are carried out using quantifier free formulas.

As in the case of complete theories (Definition 12), (we can define a semantic similarity between
two Jonsson theories.

Definition 16. [27] The pure triple (C, Aut(C), Sub(C)} iscalled the Jonsson semantic triple, where
C is carrier of semantic model C of theory T ,"Aut(C) is the automorphism group of C, Sub(C) is a
class of all subsets of C which are carriers of the corrésponding existentially closed submodels of C.

Definition 17. [27] Two Jonsson theories\T1 and T2 are called Jonsson semantically similar if their
Jonsson semantic triples are isomorphictas,pure triples.

The correctness of this definitign follews from the fact that the perfect Jonsson theory has a unique
semantic model up to isomorphismy Otherwise, all semantic models are only elementary equivalent to
each other.

For the convenience of further“@xposition we introduce the following notations. The syntactic and

semantic similarities ©f the complete theories T1 and T2 will be denoted T1 m T2 and Tl M T2

S
respectively. In the case WHRen we consider Jonsson theories T1 and T2, through T1x T2 will be denote
the Jonsson syntactic Similarity of theories T1 and T2, and through T1x T2 Jonsson semantic similarity
S

of thearies\T1and T2.

Theorem 4 [27] Let T1 and T2 are 3-complete perfect Jonsson theories, then following conditions
are equivalent;

1 TIXTZ

2) T* m T<

The following lemma is a Jonsson analogue of Proposition 3.

Lemma 1. If two perfect 3-complete Jonsson theories are Jonsson syntactically similar, then they
are Jonsson semantically similar. The converse is, generally speaking, not true.

Proof. Follows from Theorem 4 and Proposition 3.

The following technical lemma is necessary to prove Proposition 5.
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Lemma 2. Let T be 3-complete theory and T C T'. Then if p(x) UT consistent, then p(x) UT"' is
also consistent (p(x) is an arbitrary set 3-formulas).

Proof. It is easy to show that T' will also be 3 -complete, since T C T".

Proposition 5. Let T be a perfect Jonsson theory, then for every sentence ~ £ T*\T the theory
T'=T U{”~} is a Jonsson.

Proof. Let us verify the fulfillment of all the conditions for the definition of the Jonsson theory.
As T is a perfect Jonsson theory, then T* is a Jonsson theory. Since T ¢ T'c T* then T' is V3-
axiomatizable and T' has an infinite model. From Lemma 2 and the syntactic definition of a-JEP
(Proposition 1 for a = 0) it is easy to see that T' has JEP.

Let us verify the fulfillment of condition 4) of Definition 1. Let p(x) UT', g(X)\WT" k) UT'
are consistent, where p(x), q(x), r(x) the same as in Proposition 2 for a = 0gWithout loss of
generality, we can consider that x = x. Then by the previous lemma p(x) U T&pandhq(x) U T* are
consistent. Let h(x) = {"(x) : ~>()|™>(X) is existential sentence, VX~ (x) £ T*} pAh="p(x) Uh(x),
g'(x) = q(x) Uh(x). It’s obvious that p'(x) UT*, q'(x) UT* are consistgnt. Let ri{x) = {-~(x)
~>(X)|™>(X) is existential sentence, <MX) £ p'(x) Mq'(x)}. We show that r'(x) UW* is consistent. Suppose
the opposite, let r'(x) UT* be inconsistent, then exists <x) £ r'(x) su¢h that <X) U T* is inconsistent.
Means, 3x”(x) UT?* is inconsistent, then Vx-~(x) £ T* and -<™%) ‘€Ch(x). Consequently -<”(x) £
p'(x) Mqg'(x). Got a contradiction. Thus r'(x) UT * is consistent. Weshave'that p'(x) UT*, g'(x) UT *,
r'(x) UT?* are consistent. By virtue of the fact that theory T “i8Jonsson theory, we obtain, that
p'(x) Ug'(x) UT * is consistent, which means that, p(x) Ug) U®* is also consistent. As T' C T * then
and p(x) Uq(x) UT" is consistent. So, T' has AP. Thusgl' is Jonsson theory.

The following definition was introduced by T.G.“Mustafin.

Definition 18. We say that the Jonsson theoky T1 is cosemantic to the Jonsson theory T2 (T1m T2)
if CTl = Ct2, where CTi are semantic model of Ti,Nih= 142.

This definition easily implies the following lemma.

Lemma 3. Any two cosemantic Jongson theories are Jonsson semantically similar.

The proof follows from the definitien.

Let A be an arbitrary madel of countable language. The set JSp(A) = {T/T is Jonsson theory in
this language and A £ Mod(T)} is‘said4o be the Jonsson spectrum of the model A.

The relation of cosemanticness,on a set of theories is an equivalence relation. Then JSp(A)/[xi is
the factor set of the JonssongSpectrum of the model A with respect to m.

The conceptof the Jansson spectrum was introduced by the first author of this article in [7].
It is turned out that this _notion useful in the following sense. Using the concept of JSp(A)/xl in
[7,8], cosemantiCity criteria for Abelian groups and R-modules are obtained that refine the well-known
theorems onelementary equivalence of Abelian groups [34] and R-modules [35].

Weé have theyfollowing result.

Theorem 5. For any Jonsson perfect 3-complete theory T there is a Jonsson 3-complete theory of
the polygenfTn such that T x T".
Proof. Let T be perfect 3-complete Jonsson theory. Since T * is complete, according to Theorem 2
in the case of a finite signature and Theorem 3 in the case of an infinite signature, there is a complete
S

theory of the polygon Tn such that T* m Tn. But then, according to Proposition 3, it follows that
T*m Tn. Since the concept of type is a semantic notion (Proposition 4), the concept of a formula is

also semantic. It follows from Propositions 1 and 2 with a = 0 that the properties of JEP and AP
are equivalent to the consistently of some formulas, i.e. JEP and AP are semantic concepts. It is clear
that V3 -axiomatizability is also a semantic property, since all axioms are true in the semantic model.
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This means that the property “to be a Jonsson theory” is a semantic concept, and therefore Tn is also
a Jonsson theory.
Since T * is a perfect Jonsson theory, then semantic model CT of theory T is saturated. But T*m Tn

and, by definition, the semantic triples of these theories are isomorphic to each other, then CT = CTn,
therefore CTn is also saturated and therefore Tn is a perfect Jonsson theory.

Consider JSp(CTn). Since the theory Tn is perfect then |JSp(CTn)/x] = 1. Let A e JSp(CTn),
i.e. A is Jonsson theory and A* = Tn. We show that A is perfect 3-complete Jonsson theory. By virtue
of T*i A* then from the definition of semantic similarity for complete theories it follows that A is

the perfect Jonsson theory. If A is 3-complete, then instead Tn we take A and then by Theorem 4

it follows that T ;S( A = T~ If A is not 3-complete, then we carry out the followinggreplenishment
procedure for this theory. As A ¢ Tn, then for any existential sentence p, of the signature language of
A such that AF p and AF —p, but p e Tn, consider the theory A’ = A U{p}. _Since A¢CFA' € Tn,
and A, Tn are Jonsson theories, it follows from Proposition 5 that A" is also @& Jonssonitheory. If A’
is not 3-complete, then we continue the procedure of adding existential sentences p £ Tn until A" it
becomes 3-complete.

Let A = AU{plp e Xi,p e Tn} is the result of replenishment gorocedure) of the theory A, i.e.
A is 3-complete and at the same time A is a Jonsson theory. Weyshow that A e JSp(CTn), hence
the perfection of the theory of A will follow from here. Suppose the ‘contrary, let A e JSp(CTn),
then CTn e Mod(A), but this is not true since CTn |= A"and fopany sentence p e A\A, p e Tn.
Consequently, CTn |J=p and CTn e Mod(A). We obtain a_contradiction, i.e. A e JSp(CTn). But CTn

*

— S s
is saturated, therefore, A is a perfect Jonsson theogy. Then by kheorem 4 we have T*i A ~ T x A,
where A = TN,
We extend the concepts of syntactic and Semantic Similarity to the spectra of models of arbitrary
signature.

Definition 19. Let A e Modal, B e M@da2, [T]le JSp(A)/x, [T]2e JSp(B)/ M. We say that the
S
class [T]1lis J-syntactically similar to elass [[]2 and denote [T]1x [T]2 if for any theory A e [T]1 there
S
is theory A' e [T]2 such that A x A"

Definition 20. The pure“triple)(C, Aut(C),E[T]) is called the J-semantic triple for class [T] e
JSp(A)/x, where C is the semantic model of [T], AutC is the group of all automorphisms of C, E [T]
is the class of isomorphically damages of all existentially closed models of [T].

Definition 21y Let!/A 8 Modal, B e Moda2, [T]le JSp(A)/x, [T]2e JSp(B)/ M. We say that the
class [T]1is J-semantically similar to class [T]2 and denote [T]1 x [T]2 if their semantically triples are

isomorphic as pure,triples.

Lemma 3.0From ‘Syntactic similarity of two classes of Jonsson spectrum follows their semantic
similarity / @onverse statement does not true.

The proofifollows from Lemma 1 and Definition 21.

Lemma4d. Let A e Modal, B e Moda2, [T]le JSp(A)/M, [T]2 e JSp(B)/Mare perfect 3-complete
classes, then

[TIa x [Tl2~ [T]2 1 [T]2.

Proof. Let [T]lf( [T]2, then for every theory A e [T]1 there is A e [T]2 such that A ;TA, where
S *
A and A are perfect 3-comQIete Jonsson theories. Then according to Theorem 4 A* k A . But
S
A* = Th(C[T]l) = [T]1 and A* = Th(C[T]2) = [T]2, therefore [T]1 ix [T]2.
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S
Conversely, let [T]* m [T]* then by Theorem 4 for any theory A e [T]l there is theory A' e [T]2
S

_ S
such that A x A, i.e. [T]1x [T]2.
The following theorem is a generalization of Theorem 5 to the case of the class of the Jonsson
spectrum of an arbitrary model of signature.
Theorem 6. Let [T] e JSp(A)/ M, then for every perfect E-complete class [T] e JSp(A)/ M there
is a class [Tn] e JSp(B)/x, where Tn is E-complete Jonsson theory of some model B of a polygon

S
signature such that [T] x [Tn].
Proof. Let [T] e JSp(A)/M be a perfect E-complete class, then by Theorem 5 for each theory

. S .
A e [T] there is a Jonsson El-complete polygon theory T~ such that A x T~. Thehn by®heorem 4

A* m (TN)*, but since A e [T], then A* = [T]* T~ s the Jonsson theory of gomeymodelfof B
signature, then T~ e JSp(B) and T~ e [Tn] e JSp(B)/ M. But then (T-*)* = [Ea]*.“Hence, we have

[T]*m [Tn]*. By Lemma 5, it follows that [T] x [Tn].
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A.P. Ewkees, O.N¥nbbopnxT, IN.A. ¥YpKeH

Akagemuk E.A. BBKeTOB aTbiHAarel KaparaHgbl yHUBepcUTeTI,
KongaHb6ansl MmaTemMaTKa MHCTUTYTbI, KaparaHgbl, KaszaxcTaH

MOHCOH,D,bIK, cneKTp/iepaw, KnactapblHbIL YK,CaCTblK, Tapbl

Blpwwl peTTl TWALL CMHIAKCUETRK XK3He ceMaHTUKaNblK KacueTTepLU, annbl anTKkaHaa, TONbIK eMec Teo-
puanapgbl 3epTTey MaTeéMalmkanbiK nornkaHbly e3eKT macenenepliw 6ipi. Makanaga 6i3 MOHCOHAbIK Teo-
pusanapabl 3epTTelimis), oaap afre6bpagarbl KnaccukKanblK MbicanfapiblH Ken 601ybiMeH KaHaratTaHAblpbl-
nafbl X3He Xannol [aiTkamgal ToNbIK eMec. VIOHCOHALIK Teopuanapabl 3epTTey ALl XKaHa XaHe e3eKT 3fici
— TeopusanapAbCUHFAKCMCTK XXIHEe CeMaHTUKanblK YKCacTblK yrbiMAapbl apKbifibl 3epTTey. EH MHBapu-
aHTTbl YrbiMi— TEOpUANapAblH CUHTAKCUCTX YKCACTbITbl YrbiMbl, efTKewWw O/ KapacTbipblablN OTbipraH
TeopuanapAbliHBaPIBIK KacneTTepLl cakTangbl. Ocbl MakanaHblH Herisri HaTuXeci Keneci pakT 60nbIN Ta-
ObiManbl: ‘Ke3 Ke/AreH TONblK 3K3ncTeHUManabl celinemgep YLWiH KemMen MOHCOHAbIK TEOPUACBIHbIH MOMNTOH
TEOPUACLIHACUHTAKCUCTK TyprblAaH yKcac eKeHZiriH kepcety (S-nonnuroH, MmyHaarel S moHomg). byn HaTu-
>Ke Ke3 KenreH cMrHatypaHblH TLWCTa MOAeNiHIH MOHCOHAbIK CNEKTPiHEH anblHFaH MOHCOHAbIK TEOPUAHbIH
calikec KjaacTapblHa KeHenlTineai.

KwToce3gep: I\/JIOHCOH,D'bIK Teopusa, ceMaHTUKaNblK MoAeNnb, Kemen I\/JIOHCOH,D'bIK Teopusa, KoceMaHTUKa, S-
MO/INTOH, I7IOHCOHAbIK CNEeKTP, CUHTAaKCUCTX XX3HEe CeMaHTUKaNblK YKCacCTbIK.
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A.P. EwkeeB, O.N. ¥nbbpuxt, IN.A. YpKeH

KaparaHaVHCKNIA YHUBEPCUTET MMeHU akagemuka E.A. BykeToBa,
NHCTUTYT npuknagHoii maTemaTunkn, KaparaHga, KasaxcTaH

|_|O,CI,O6I/IFI K/1acCOB MOHCOHOBCKUX CMneKTposB

MccnefoBaHe CUHTAKCMUYECKMX U CEMAHTUUYECKUX CBOMCTB A3blKa NepBOro nopsifjka, BOO6LLEe roBopsi, HeMos-
HbIX TEOPWiA, ABNSeTCS OAHON M3 aKTya/lbHbIX 3aflay MaTemMaTUUecKoi Nornku. B HacToswel cTaTbe Mbl
n3yyaem iOHCOHOBCKME TEOPUUN, KOTOPbLIM YA 0B/ETBOPSET 60/IbLUMHCTBO K/1aCCUUYECKUX NPUMEPOB U3 ance6-
pbl, M KOTOpPble, BOOGLLE rOBOPS, He MOMHbI. HOBbIM M aKTyasbHbIM METO4OM WUCClef0BaHUS AOHCOHOBCKUX
Teopuii ABNAETCA U3yUYeHME 3TUX TEOPUI C NMOMOLLbIO MOHATUIA CUHTAKCUUYECKOTO U CeMaHTUYECKQRe, MoJ0-
6uii. CaMbiM MHBapUaHTHLIM MOHATMEM MpPeACTaBNAseTCs MOHATME CMHTAKCUUECKOro noAoous TEopui, TakK
KaK OHO COXpaHsieT BCe CBOWCTBA paccMaTpuBaeMblX Teopuii. OCHOBHOW pe3ynbTaT AaHHOM, CTalbu ecTb
TOT paKT, uTo Nto6as coBepLueHHas AIOHCOHOBCKAas Teopus, MNoMHasA A1 3K3UCTeHLMaNbHbIX MPEAN0KEHN I
CUHTAKCUYECKM NoA06HA HEKOTOPO TeOPUUN NMOUIOHOB (S-NONWUIOHa, rae S — MoHoug). STOT pe3ysbTaT ne-
pPeHOCUTCA Ha COOTBETCTBYHLLME KfacChl AIOHCOHOBCKUX TEOPUI M3 IOHCOHOBCKOTO CHEKTpa@ Mpou3Bo/bHOI
MOZENN NPOU3BOSIbHOW CUTHATYPHbI.

KntoueBble cnoBa: MOHCOHOBCKas Teopusa, cemaHTU4Yeckaa Moaenb, coeepLeHHOCTh;, KOCEMAHTUYHOCTD,
S-NONNroH, NOHCOHOBCKNIA CNEKTP, CMHTaKCN4YeCcKoe N ceMaHTM4YecKoe I'IOAOGI/IFI.
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