
Transactions of NAS of Azerbaijan 101

Oktay M. MAMEDOV, Ali MOLKHASI

ON CONGRUENCE SCHEMES AND COMPATIBLE

RELATIONS OF ALGEBRAS

Abstract

By using congruence schemes we present a new characterization of algebras
with modular congruence lattices. Then we prove new properties of compatible
reflexive relations for k-majority algebras (in other terminology, for algebras
having k-ary near unanimity operation among its term operations, k ≥ 3).
For algebras in congruence n-permutable varieties we show that every binary
(n− 1)-pretransitive compatible relation is symmetric. Then we obtain some
consequences for some special types of relations.

Congruence scheme is a very important idea in the study of congruence lattices of
algebras (see [1] – [5]); in particular in [6] we find some properties of varieties with a
finite number of congruence schemes and relationships with first order definable prin-
cipal congruences. In the present paper by using congruence schemes we formulate
new characterization of congruence modular algebras and find some new properties
of k-majority algebras, in other terminology, algebras having a k-ary near unanimity
term operation. Then we show that every binary compatible (n− 1)-pretrasiitive
relation defined in an algebra belonging to a congruence n-permutable variety is
symmetric. As a corollary we obtain that every compatible reflexive relation in an
algebra from permutable variety is a tolerance relation. The next corollary is related
with a quasiorder relation. Then we introduce so-called right θ-bound for relation θ
and a pair (a, b) and we establish a property of algebras having all right θ-bounds.

10. Congruence modularity. Let Con A denote the congruence lattice of
an algebra A = (A,F ) . It is well-known that Con A is a complete algebraic lattice
with 0 = ∆ (the diagonal relation) and 1 = ∇ (the total relation), see [7]. If for all
θ, ϕ, ψ ∈ Con A, with θ ≤ ϕ, ϕ∩(θ ∨ ψ) = θ∨(ϕ ∩ ψ) then Con A is called modular.
Recall that a lattice is nonmodular iff it contains “pentagon” N5 as a sublattice.
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