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GENERALIZED QUANTIFIERS IN ALGEBRA

Three extensions of the first order predicate calculus are considered.
They are obtained by adding to a language the following quantifiers: A,∼,
<>. These quantifiers reflect some properties of the theory of algebraic
systems connected with concepts of automorphism, congruence and subal-
gebra.

If φ(x, y) and ψ(x, y) are formulas of Lω,ω(A) (or Lω,ω(∼), Lω,ω(<>)
respectively) then Ax(φ(x, y), ψ(x, y)) (or ∼x(φ(x, y), ψ(x, y)), < x >
(φ(x, y), ψ(x, y)) respectively) is also a formula of Lω,ω(< A >) (or Lω,ω(∼),
Lω,ω(<>) respectively).

If a, b are elements of an algebraic system A then:
A |= Ax(φ(x, a), ψ(x, b)) iff there is f ∈ Aut(U) such that f(φ(U, a)) =

ψ(U, b);
A |= ∼x(φ(x, a), ψ(x, b)) iff θU (φ(U, a)) ⊆ θU (ψ(U, b)), where θU (X)

is a congruence generated on U by a set X;
A |= <x> (φ(x, a), ψ(x, b)) iff <φ(U, a)> ⊆ <ψ(U, b)>, where <X>

is a subsystem of U generated by a set X;
The following questions related to languages Lω,ω(A), Lω,ω(∼), and

Lω,ω(<>) will be considered:
– Löwenheim and Hanf numbers,
– axiomatizability and compactness,
– expressive power of these languages,
– decidability of theories in these languages (such as: boolean algebras,

abelian groups, algebraic closed fields, S-free algebras, and others),
– relations of these languages with infinitary and second order lan-

guages.


