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ABSTRACT

The mapping from the set of operation symbols to the set of all poly

nomials of the same arity is called a weak hypersubstitution and the poly

nomial identity which is closed under weak hypersubstitutions is called the

polynomial hyperidentity.

The aims of this research are studying the new knowledge of

Universal Algebra. The results of this research are the following:

1. We studied the monoid Hyp,( 7, A) of weak hypersubstitutions type

T = (2) and the set of constants and found that it must be big enough.

We studied the properties of semigroups which are finite submonoids of

Hyp,( 2,7&) such as Pre,, Left, and Right,, and found that
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ZC = PMod { xy ~ uv } is the greatest non-trivial presolid variety of
semigroups which is not solid and it is exactly one presolid but not
solid polynomial variety of semigroups.

Altogether we have three presolid polynomial varieties of
semigroups:Z, = PMod { xy = uv }, K, = PMod { x(yz) = (xy)z = Xz }
and K, = PMod { x(yz) = (xy)z, x2y ~ Xy© & XY, XyZU & XZyU }.

K. . is the greatest presolid polynomial variety of semigroups.

big

KLZ = PMod { xy = x }( KRZ = PMod { xy = y } ) is the least non-

* trivial left-edge (right-edge) solid polynomial variety of semigroups

which is definable ly identities.

KL, = PMod { x(yz) = (xy)z, xy = xyz, XyZU & XyUZU, XyUZyX =~

big
xyzuyx } ( KR, = PMod { x(yz) = (xy)z, Xy ~ Xy, XyzU = Xyxzu,
XyzUyx = xyuzyx } ) is the greatest left-edge (right-edge) solid

polynomial variety of semigroups.

2.6 KL, =PMod { x(yz) = (xy)z, xy ~ Xy’, XyzU & Xyuzu, Xyz = Xyxz } and



KL, = PMod { x(yz) = (xy)z, xy = xyz, xyzt ~ xzyt } are left-edge solid
polynomial varieties of semigroups which are definable by identities.

2.7 KR, =PMod { x(yz) ~ (xy)z, xy ~ xzy, XYZU = XYXZU, XyzZ & Xzyz } and
KR, = PMod { x(yz) ~ (xy)z, xy ~ Xy, Xyzt = xzyt } are right-edge
solid polynomial varieties of semigroups which are definable by
identities.

Altogether we obtian the following picture:
KL,
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3. We generalized the concept of the depth of a hypersubstitution to the
depth of a weak hypersubstitution and described the behavior of the
depth of a weak hypersubstitution. We defined the definition of full
polynomial, full weak hypersubstitution and furthermore we found that
the set of all full weak hypersubstutions Hyp,, ( A) is a submonoid of
Hyp,(T.A).

4. We give three characterizations of complete sublattices of a complete
lattice by using closure operators, kernel operaters and Galois-closed

subrelations.





