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By analogy of bilattices [1, 2, 3] we consider the concepts of a bisemigroup,
a bimonoid, a De Morgan bisemigroup and a bigroup.
A bisemigroup is an algebra Q(·, ◦) equipped with two binary associative operations · and ◦. If both of these operations have an identity element, then the bisemigroup is called a bimonoid. A commutative
bisemigroup is a bisemigroup in which both operations are commutative.
A bisemilattice is a commutative bisemigroup in which both operations
are idempotent. In any bisemilattice Q(·, ◦), the binary operations determine two partial orders 61 and 62 . A bisemilattice is called a bilattice,
if the partial orders 61 and 62 are lattice orders. Since every lattice order is characterized by two binary operations, every bilattice is a binary
algebra with four operations and corresponding identities. A De Morgan
bisemigroup is an algebra Q(·, ◦,− , 0, 1) such that Q(·, ◦) is a bimonoid
with identity elements 0 (for operation ·), 1 (for the operation ◦) and such
that the identities
x = x,
x · y = x ◦ y,
x ◦ y = x · y,
x ◦ 0 = 0 ◦ x = 0,
x·1=1·x=1
hold. A De Morgan bisemigroup Q(·, ◦,− , 0, 1) is a De Morgan algebra if
Q(·, ◦) is a distributive lattice .
(n)
Let Q be an arbitrary non-empty set, let Op Q be a set of all n-ary
operations on Q, and:
[
Op(n) Q;
Op Q =
n

A bimonoid Q(·, ◦) with identity elements 0 (for operation ·) and 1 (for
operation ◦) is called a bigroup, if
x ◦ 0 = 0 ◦ x = 0,
x · 1 = 1 · x = 1,
and the following conditions are valid:
a) Q \ {1} is a group with an identity element 0 under the multiplication ·;
1

b) Q\{0} is a group with an identity element 1 under the multiplication ◦;
A bigroup of order > 3 is called non-trivial.
(2)
The set Op Q of all binary operations on the set Q is a bimonoid
under the following operations:
f · g(x, y) = f (x, g(x, y)),

(1)

f ◦ g(x, y) = f (g(x, y), y),

(2)
δ22

δ21 ,where
(2)
⊆ Op Q

in which the identity elements are the identical operations and
δ21 (x, y) = x, and δ22 (x, y) = y for all x, y ∈ Q. Any subset S
which is closed under these two operations is called a bisemigroup of
operations (on the set Q). The bisemigroup of operations (on the set Q)
is called a bimonoid of operations (on the set Q) if it contains the identical
operations δ21 and δ22 .
The bimonoid S of operations (on the set Q) is a bigroup, if both of
the following
 conditions are valid:
c) S \ δ21 is a group with an identity element δ22 under the multiplication (1) ;
d) S \ δ22 is a group with an identity element δ21 under the multiplication (2) ;
Such bigroup is called a bigroup of operations (on the set Q).
We characterize bigroups of operations in the category of second order
algebras introduced in [4].
Acknowledgement. This research is supported by the State Committee
of Science of the Republic of Armenia, grant: 15T-1A258.

References
[1] M. C. Fitting. Bilattices in logic programming. in: G. Epstein ed.,
Proc. 20th Internat. Symp. on Multi-Valued Logic (IEEE, New York,
1990), pp. 63-70.
[2] M. L. Ginsberg. Multi-valued logics: a uniform approach to reasoning
in artificial intelligence. Computational Intelligence, 4(1988), pp. 265316.
[3] Yu. M. Movsisyan, A. B. Romanowska, J. D. H. Smith. Superproducts,
hyperidentities, and algebraic structures of logic programming. J.
Combin. Math. Combin. Comput., 58(2006), pp. 101-111.
[4] Yu. M. Movsisyan. Biprimitive classes of algebras of second degree.
Mat. Issled. Akad. Nauk. Mold., 9(1974), pp. 70-82.

2

