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   R e s e a r c h  i n  t h e  f i e l d  o f  m o d e l  t h e o r y  i s  o n e  o f  t h e  m o s t  r e l e v a n t  a r e a s
o f  m o d e r n  m a t h e m a t i c s .  U s i n g  t h e  c a p a b i l i t i e s  o f  t h e  f i r s t - o r d e r
p r e d i c a t e  c a l c u l u s  l a n g u a g e ,  M o d e l  T h e o r y  s t u d i e s  t h e  g e n e r a l  p a t t e r n s
o f  m o d e l s  o f  a r b i t r a r y  s i g n a t u r e s .  
  O n  t h e  o t h e r  h a n d ,  m a n y  c l a s s i c a l  r e s u l t s  o f  u n i v e r s a l  a l g e b r a  d i r e c t
c o n n e c t  w i t h  t h e  m o d e l - t h e o r e t i c  d e s c r i p t i o n .  F o r  e x a m p l e ,  t h e
d e s c r i p t i o n  o f  s u c h  c l a s s e s  o f  m o d e l s  a s  v a r i e t i e s  a n d  q u a s i v a r i e t i e s
d e p e n d s  o n  t h e  t y p e s  o f  a x i o m s  o f  t h e  f i r s t - o r d e r  l a n g u a g e .  A s  p a r t  o f  t h e
r e s e a r c h  o f  t h i s  p r o j e c t ,  7  s p e c i f i c  m a t h e m a t i c a l  p r o b l e m s  w e r e
p r e s e n t e d ,  a s  w e l l  a s  t h e i r  c o m b i n a t i o n s  a n d  t h e i r  c o n s e q u e n c e s .  S o l v i n g
t h e s e  p r o b l e m s  i s  d e f i n i t e l y  u s e f u l  b o t h  f r o m  t h e  p o i n t  o f  v i e w  o f  M o d e l
T h e o r y  a n d  f r o m  t h e  p o i n t  o f  v i e w  o f  u n i v e r s a l  a l g e b r a .



PROJECT GOAL

  T h e  p u r p o s e  o f  t h e  p r o j e c t  i s  t o  s t u d y  t h e  s y n t a c t i c  a n d  s e m a n t i c
p r o p e r t i e s  o f  m o d e l - t h e o r e t i c  q u e s t i o n s  c o n c e r n i n g  c l a s s e s  o f  J o n s s o n
s p e c t r a  c o n c e r n i n g  t h e  c o s e m a n t i c n e s s  r e l a t i o n .

EXPECTED AND ACCOMPLISHED RESULTS

 A sufficient and necessary condition of class simplicity is obtained for a 

simple fragment of a theoretical  set from a fixed JSp(K).

 A description of the connection between the class of algebraically closed and 

existentially closed models for the cosemanticness class of a fixed JSp(K)is 


obtained.  
 A description of the JSB property for models of fragments of theoretical  sets 


with respect to a fixed JSp(K) is obtained. 
 A description of the properties of an existentially closed models class for 


universal fragments of theoretical  sets with respect to a fixed JSp(K) is 

obtained.  

 A description of the properties of countable and uncountable categoricity of 

fragments of theoretical  sets for convex existentially simple cosemanticness 


classes from a fixed JSp(K) is obtained.  
 The invariant properties of the rheostat principle are described for small 

models of convex existentially simple perfect fragments of theoretical  sets 


with respect to a fixed JSp(K).
 A model-theoretic description of the algebraic properties of the lattice of 

existential  formulas En([Fr(X)])  for a fixed JSp(K),  where X is a theoretical 


set,  is obtained.  
 A description of the properties of the algebra of classes of hereditary fixed


JSp(K) is obtained.
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EXPECTED AND ACCOMPLISHED RESULTS

  The concept of the Jonsson spectrum of a class of models and all  the results
obtained related to this concept are new and form the following list within the
framework of results 1)-8) :  some sufficient condition for the model completeness of
the center of the Jonsson theory is found, which is relevant to the problem of λ-
comparison of two existentially closed models;  the criterion of uncountable
categoricity for the class of the Robinson spectrum on the criterion of uncountable
categoricity of the omega-categorical universal center of the class of the hereditary
Jonsson theory in an inessential  extension is obtained; criteria of Jonsson non-
working (JNF) and Jonsson Lascar-Poizat non-working (JNFLP) are obtained; in the
class of J-simple theories,  a Jonsson version of the Kim-Pillay theorem is obtained
for the class of the Jonsson spectrum of an arbitrary signature model.
   A sufficient condition for the existential  closure of an algebraically closed Jonsson
variety is obtained; the Jonssonness and perfectness of the theories of differentially
perfect and differentially closed fields are shown of a fixed characteristic  and a
sufficient condition is formulated for the theory of differential  fields in the context
of the property of being a Jonsson; the characterization of the Jonsson spectra of PM-
theories of S-acts over a group with respect to cosemanticness is obtained using
some invariants;  the equivalence of atomic and simple models obtained using some
closure operator given on definable subsets of the semantic model of some fixed
cosemanticness class of the perfect Jonsson spectrum of a class of existentially
closed models of some complete inductive theory is proved; the conditions are
obtained under which the forcing companion of the Jonsson AP-theory retains its
properties when expanding the theories under consideration by adding new predicate
and constant symbols to the language; the theorem of the existence of a holographic
structure in the class of models of the perfect Jonsson theory complete for ∀∃-
sentences is proved; the connection between the perfectness of the cosemanticness
class from a fixed JSp(K) and the properties of the lattice En([D]) ;  sufficient and
necessary conditionns for the countable categoricity of the #-companion of the
cosemanticness class of a fixed JSp(K) are obtained.
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