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Antilattices, known also as rectangular quasilattices, form one of the simplest varieties of non-
commutative lattices. They are defined as follows: An anitlattice is a set N with a pair of binary operations
meet an join, A, V, which are associative, idempotent and satisfy the two absorption laws below:

cAyAz)=(@Ay) ANz, zV(yVz)=(xVy)Vz,
TNz =z, zVz=uz,
TANYNxT =z, yvVaeVy=y.

In this talk we will explore the combinatorics of finite antilattices via their generating matrices. We
will also investigate their substructures, congruences, symmetries, and in particular, their connection with
orthogonal latin squares. The inspiration comes from a paper by Jonathan Leech [3|. Quasiltattices are
defined by the lines above except that the last line is replaced by the formula: xtAyAz = ¢ < yVzVy =
y. A congruence on N is equivalence relation that is compatible both with V and A. A quasilattice is
simple if it has no non-trivial congruences. The importance of anitlattices lies on the one hand in the
Laslo-Leech decomposition theorem [2|, which states that a quasilattice is a lattice of antilattices and
on the other hand on the fact that a simple quasilattice is either a lattice of an antilattice. Laslo-Leech
decomposition theorem is a quasilattice version of the Clifford-McLean theorem for bands, [1,4] We call an
antilattice that has no non-trivial sub-algebras elementary and antilattices without sub-algberas of even
order, odd. Among other things, we will describe the relationships between simple, elementary and odd
antilattices and the connection of the latter to pairs of orthogonal latin squares. We perform enumeration
of various pseudo-varieties of finite antilattices. In particular, we focus our attention to regular antilattices
as natural generalization skew antilattices. Recall that a band is a semigroup of idempotents. Since each
antilattice is obtained as a pair of rectangular bands, we investigate rectangular bands, too and describe
some of their properties. When dealing with the symmetry we point out the richness of antilattices.
While the automorphism group of a rectangular band must act transitively on the set of its elements,
automorphisms of antilattices may give rise to more than one orbit of elements. However, it may happen
that an antilattice is transitive. In this respect non-commutative lattices may exhibit more symmetry
than ordinary, commutative lattices. In addition to the case of self-dual structures, when the structure
is isomorphic to the one in which the operations V and A are reversed, the non-commutativity allows us
to consider structures that are isomorphic to the ones in which the order of operands is reversed. If time
permits we will demonstrate our computer program for working with antilattices.
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