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Кажуть, що перетворення α iз напiвгрупи (S,M) перетворень (можливо, часткових) мно-
жини M зберiгає вiдношення еквiвалентностi ρ на M , якщо з того, що пара (x, y) належить
ρ випливає, що пара (α(x), α(y)) також належить ρ для довiльних x, y з областi визначення
вiдображення α. Множина S(ρ) усiх перетворень iз S, якi зберiгають дане вiдношення ρ, утво-
рює пiднапiвгрупу напiвгрупи (S,M). У роботi вивчаються властивостi S(ρ) у випадку, коли S
є однiєю з класичних скiнченних напiвгруп перетворень Tn, PT n, ISn.

Ключовi слова: вiдношення еквiвалентностi, напiвгрупа перетворень, класичнi скiнченнi на-
пiвгрупи перетворень.

It is said, that a transformation α from the semigroup (S,M) of transformations (that may be parti-
ally defined) of a set M preserves an equivalence relation ρ on M , if (x, y) from ρ implies (α(x), α(y))
from ρ for every x, y from the domain of α. The set S(ρ) of all transformations from S, that preserve
the given relation ρ, creates a subsemigroup of the semigroup (S,M). In the paper properties of S(ρ) are
studied for the case, when S is a classic finite semigroups of transformations. For equivalence relation
ρ on the set N = {1, . . . , n} and for classic semigroups of transformations of the set N, namely for the
symmetric semigroup Tn of all transformations, for the semigroup PT n of all partial transformations
and for the inverse symmetric semigroup ISn of all partially injective transformations, the order of
semigroup S(ρ), amount of idempotents that it has, a structure and an order of it’s semigroup

∩
ρ
S(ρ)

will be calculated.
Key Words: equivalence relation, semigroup of transformations, classic finite semigroups of transformati-

ons.
Communicated by Prof. Kirichenko V.V.

Introduction

Let (S,M) be the semigroup of transformati-
ons of a set M , that may be partially defi-
ned (meaning that S is a subsemigroup of
the semigroup PT (M) of all partially defined
transformations of the set M). The transformati-
on α ∈ S is said to be preserving a relati-
on ρ on the set M , if (x, y) ∈ ρ implies that
(α(x), α(y)) ∈ ρ for every x, y ∈ domα. The set
of all the transformations from S, that preserve
the given relation ρ, creates a subsemigroup of a
semigroup (S,M), that will be denoted by S(ρ).

It is necessary to mention, that in corner si-
tuations, when ρ coincides with the equality relati-
on or with the total relation M × M all of the

transformations of the semigroup (S,M) preserve
this relation.

Semigroups S(ρ), where ρ is a relation of a
partial or a linear order on M have been studi-
ed for a long time (see [1] and the provided bibli-
ography there). But during the last years the case,
when ρ is an equivalence relation, had grabbed si-
gnificant attention. First of all for such semigroups
the conditions of regularity of elements and Green
relations are studied (for examples [2]). Someti-
mes the relations from S(ρ) are being affected by
several restrictions. For instance it may be requi-
red the preservation of a relation of a partial or a
linear order, or a cross-section of a set of classes
of an equivalence ([3]), or instead of the implicati-
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