
The conference of young scientists ¾Pidstryhach readings � 2025¿
May 27�29, 2025, Lviv

UDC 111.11

PARASTROPHY ORBIT OF (R,S,T) � INVERSE
QUASIGROUPS

Alla Lutsenko, Alina Rodiuk

Vasyl' Stus Donetsk National University,
lucenko.alla32@gmail.com, alina.rodiuk@gmail.com

An algebra (Q, ◦, l◦, r◦) with identities

(x ◦ y) l◦ y = x, (x
l◦ y) ◦ y = x, x

r◦ (x ◦ y) = y, x ◦ (x r◦ y) = y

is called a quasigroup; the operation (◦) is main, (
l◦), (r◦) are called left and

right divisions of (◦).

Each inverse of an invertible operation is also invertible. All such operati-

ons are called parastrophes of (◦) and they are de�ned by x1σ
σ◦ x2σ = x3σ :⇔

x1 ◦ x2 = x3, where σ ∈ S3 := {ι, s, l, r, sl, sr}, l := (13), r := (23), s := (12).
In particular, the left and right divisions of (◦) are its parastrophes. It is easy
to verify that σ(

σ◦) = (
στ◦ ) holds for all σ, τ ∈ S3.

Let P be an arbitrary proposition in a class of quasigroup A. A proposi-
tion σP is said to be a σ-parastrophe of P , if it can be obtained from P by
replacing the main operation with its σ−1-parastrophe.

Let σA denote the class of all σ-parastrophes of quasigroups from A. A set
of all pairwise parastrophic classes is called a parastrophy orbit of A:

Po(A) = {σA | σ ∈ S3}.

A parastrophy orbit of varieties is uniquely de�ned by one of its varieties.
Parastrophy orbits were studied by Alla Lutsenko and Fedir Sokhatsky [1],
[2].

A quasigroup (Q, ◦) is called an (r,s,t)� inverse quasigroup if there exists a
permutation J of the elements such that, for all x, y ∈ Q the following identity
holds:

Jr(x ◦ y) ◦ Js(x) = J t(y),

where r, s, t are integers [3].
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Theorem 1. The parastrophy orbit of (r, s, t)-inverse quasigroups compri-
ses six varieties.

Po(A) = {A, sA, lA, rA, slA, srA}

Variety Identity

A Jr(x ◦ y) ◦ Js(x) = J t(y)

sA Js(x) ◦ Jr(y ◦ x) = J t(y)

lA J t(x) ◦ Js(y ◦ x) = Jr(y)

rA Jr(x) ◦ J t(y ◦ x) = Js(y)

slA J t(x ◦ y) ◦ Jr(x) = Js(y)

srA Js(x ◦ y) ◦ J t(x) = Jr(y)

Example 1. The quasigroup (Z11, ◦) de�ned by x◦y = (c−5x−4y)mod11
is a (6, 2, 2)-inverse quasigroup (see [3, p.191]). That is, in this quasigroup,
the identity of the variety A holds for all x, y, c ∈ Z11.

In a (6,2,2)�quasigroup (Z11, ◦), only the identity of the variety A holds
for all x, y, c ∈ Z11.
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ÏÀÐÀÑÒÐÎÔÍÀ ÎÐÁIÒÀ (R,S,T)-ÎÁÅÐÍÅÍÈÕ ÊÂÀÇIÃÐÓÏ

Çíàéäåíî ïàðàñòðîôíó îðáiòó (r, s, t)-îáåðíåíèõ êâàçiãðóï, ÿêà ñêëàäà¹òüñÿ
ç øåñòè ìíîãîâèäiâ. Òàêîæ çíàéäåíî ïðèêëàä, ÿêèé äåìîíñòðó¹ âèêîíàííÿ
ðiâíîñòi Jr(x ◦ y) ◦ Js(x) = Jt(y) äëÿ (r, s, t)-îáåðíåíèõ êâàçiãðóï.
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