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A weakly dicomplemented lattice is a bounded lattice L equipped with
two unary operations 4 and 5 (called weak complementation and dual weak
complementation) satisfying for all x, y ∈ L the following equations:

(1) x44 ≤ x,
(2) x ≤ y =⇒ x4 ≥ y4,
(3) (x ∧ y) ∨ (x ∧ y4) = x,

(1’) x55 ≥ x,
(2’) x ≤ y =⇒ x5 ≥ y5,
(3’) (x ∨ y) ∧ (x ∨ y5) = x.

A primary filter of L is a lattice filter F such for all x ∈ L we have x ∈ F
or x4 ∈ F . A primary ideal of L is a lattice ideal J of L such that for all
x ∈ L we have x ∈ J or x5 ∈ J . We proved in [2] that if G is a filter and
H an ideal such that G ∩H = ∅ then there is a primary filter F ⊇ G and a
primary ideal J ⊇ H with F ∩ J = ∅. The hope is to get an embedding of
weakly dicomplemented lattices into concept algebras (defined below), and
by then generate the equational theory of concept algebras. This is still an
open problem.
A formal context is a triple (O,A, I) with I ⊆ O×A. For B ⊆ O and C ⊆ A
set

B′ := {a ∈ A | (o, a) ∈ I ∀o ∈ B} and C ′ := {o ∈ O | (o, a) ∈ I ∀a ∈ C}.
A formal concept is a pair (B,C) with B′ = C and C ′ = B. The set
B(O,A, I) of all concepts of (O,A, I) forms a complete lattice (cf. [1]). A
weak negation 4 and a weak opposition 5 are defined on concepts by

(B,C)4 :=
(
(O \B)′′ , (O \B)′

)
and (B,C)5 :=

(
(A \ C)′ , (A \ C)′′

)
.(

B(O,A, I);∧,∨,4 ,5 , 0, 1
)

is called the concept algebra of the context
(O,A, I), where ∧ and ∨ denote the meet and the join operations of the
concept lattice. Concept algebras are genuine examples of weakly dicomple-
mented lattices ([3]). The main goal is to represent weakly dicomplemented
lattices by concept algebras.
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