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On methods of constructing AD-quasigroups

LiuBoMIR CHIRIACT, NATALIA JosU®, AND NATALIA LUPASHCO

Abstract. We research T- quasigroups with AD identity and Schweitzer identity. The
necessary and sufficient condition has been determined that in the T- quasigroup G of
the form x - y = ¢(x) + ¢ (y), AD identity and the Schweitzer identity are true. We
have used the concept of a special direct product of an topological Abelian group G and
proved that a binary operation can be defined on the set G X G, such that the new algebraic
structure is a non-associative topological quasigroups obeying medial, semimedial and
AD laws.
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Asupra metodelor de constructie a quasigrupurilor AD

Rezumat. Lucrarea este dedicata studiului 7- quasigrupurilor cuidentitate AD siiden-
titate Schweitzer. A fost determinata condifia necesara si suficientd cain T- quasigrupul
G de forma x -y = ¢(x) + ¥ (y), identitatea AD si identitatea Schweitzer si fie adevarate.
A fost utilizat conceptul de produs direct special al unui grup abelian topologic G si s-a
demonstrat ca o operatie binard poate fi definita pe multimea G X G, astfel Incat noua
structura algebrica sa fie un quasigrup topologic neasociativ care este medial, semimedial
si AD.

Cuvinte-cheie: T-quasigrup, AG-quasigrup, AD-quasigrup, quasigrup Schweitzer, qu-

asigrup medial, quasigrup semimedial, quasigrup topologic.

1. INTRODUCTION

In this paper we study T-quasigroups with AD identity (or Abel-Grassmann’s right
invertive groupoid identity) a - bc = ¢ - ba and Schweitzer identity xy - xz = zy.

A T-quasigroup is a specific category of quasigroups (G, -) that can be expressed in
terms of automorphisms of an abelian group (G, +), using the relation x - y = ¢(x) +
W (y) + a, where ¢ and y are automorphisms, and « is a fixed element.

We will say that the isotope (G, -) is generated by the automorphisms ¢, ¢ and a fixed
element a € G of the Abelian group (G, +), and, we write (G, ) = g(G, +, ¢, ¥, a).
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It is shown that if G is a T-quasigroup, then G is AD-quasigroup if and only if for
any of its T- forms (G, +, ¢, ), ¢(x) = ¥*(x).

At the same time it is proven that in T-quasigroup (G,-) of the form (G, +, ¢, ¥)
Schweitzer identity is true if and only if ¢*(y) + Y@ (y) = 0, (¥ (x)) = ¥ (x), ¥*(z) =
®(2).

Based on the demonstrated statements, examples of AD and Sweitzer quasigroups are
constructed.

A new construction method of medial, semimedial and AD topological quasigroups
has been proposed.

The authors have used the concept of a special direct product of an topological Abelian
group G and proved that a binary operation can be defined on the set G X G, such that
the new algebraic structure is a non-associative topological quasigroups obeying medial,
semimedial and AD laws.

The results established are related to the results of L. Chiriac and N. Josu in [1, 2] and
to the research papers [3, 4, 7, 8, 9, 10].

2. Basic NoTioNs

In this section we recall some fundamental definitions and notations [5, 6, 11].

A non-empty set G is said to be a groupoid with respect to a binary operation denoted
by {-}, if for every ordered pair (a, b) of elements of G there is a unique element ab € G.

A quasigroup is a binary algebraic structure in which one-sided multiplication is a
bijection in that all equations of the form ax = b and ya = b have unique solutions.

A groupoid G is called a primitive groupoid with divisions, if there exist two binary
operation/ : G XG — G,r : GXG — G such that [(a,b) -a = b,a -r(a,b) = b for
all a,b € G. Thus, a primitive groupoid with divisions is a universal algebra with three
binary operations.

A primitive groupoid G with divisions is called a quasigroup if the equations ax = b
and ya = b have unique solutions. In a quasigroup G the divisions /, r are unique. If the
multiplication operation in a quasigroup (G, -) with a topology is continuous, then G is
called a semitopoligical quasigroup. If in a semitopological quasigroup G the divisions /
and r are continuous, then G is called a topological quasigroup.

An element e € G is called an identity if ex = xe = x every x € G. A quasigroup
(G, -) with an identity element e € G is called a loop.

A groupoid (G, ) is called medial if it satisfies the law xy - zt = xz - yt for all
x,¥,2,t € G. A groupoid (G, -) is called paramedial if it satisfies the law xy - zt = ty - zx
forallx,y,z,t € G.
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A groupoid (G, -) is called bicommutative if it satisfies the law xy - zt = ¢z - yx for all
x,y,2,t €G.

A groupoid (G, -) is called a groupoid Abel-Grassmann or AG-groupoid if it satisfies
the left invertive law (ab) - ¢ = (¢b) -aforall a,b,c € G.

An Abel-Grassmann’s right invertive groupoid (also known as a right almost semigroup
or RA-semigroup) is a groupoid that satisfies the right invertive law a(bc) = c(ba). This
structure is the dual of the AG-groupoid (or left invertive law). We will use a right
invertive groupoid as AD groupoid.

A groupoid (G, ) is called AD-groupoid if it satisfies the law a - bc = ¢ - ba for all
a,b,ceG.

A Schweitzer quasigroup (G, -) is a quasigroup that satisfies the Schweitzer identity
(xy) - (xz) = zy for all elements x, y,z € G.

A Neumann quasigroup (G, -) is a quasigroup that satisfies the Neumann identity
x(yz-yx) =z forall elements x,y,z € G.

Left semi-medial identity in a groupoid (G, -) has the following form: xx - zt = xy - xz
for all x,y,z,t € G. R.H. Bruck [15] used this identity to define commutative Moufang

loops in the class of loops.

3. T-QUASIGROUPS WITH AD AND SWEITZER IDENTITIES

In this section we study some aspects of charaterization of abelian groups isotopic to

T-quasigroups.

Definition 3.1. Quasigroup (G,-) is a T-quasigroup if and only if there exists an
abelian group (G, +), its automorphisms ¢ and ¥, and a fixed element a € G such that

x-y=@x)+y(y)+aforallx,yegG.

Under the conditions of Definition 3.1 we shall say that the isotope (G, -) is generated
by the automorphisms ¢, ¢ and a fixed element a € G of the abelian group (G, +), and,
we write (G, ) = g(G, +, o, ¥, a).

We study the problem formulated below.

Problem 3.1. Let (Q, ) be a T-quasigroup. Under which conditions the Q is a quasi-
group (of its T-forms (Q,+, ¢, ¥,a)) satisfying the identities P; of some algebraic

structure, wherei = 1,2, ..., k?

In [12, 13], V. Shcherbacov and his students studied T-quasigroups with Schroder
identity, Stein 2-nd and 3-rd identity.
We examine the T-quasigroups with AD and Schweitzer identities.
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Theorem 3.1. Let (G, -) be a T-quasigroup. Then (G, -) is AD-quasigroup if and only
if for any of its T-forms (G, +, ¢, ¥), ¢(x) = ¥ (x)>

Proof. We rewrite the identity of the AD-quasigroup

X-yz=2-Yyx, (1)
in the following form:
e(x) + ¥ (y2) = ¢(2) + ¥ (yx). (2)
From (2) we have
o(xX) + ¥ (e(y) +¥(2) = @(2) +¥(p(y) + ¥ (x)). (3)
o(x) +Yo(y) + ¥ (2) = ¢(2) + Ye(y) + ¥ (x). (4)
@(x) + Y% (2) = p(2) + Y (x). (5)

If we substitute x = 0 in equality (5), then we obtain

v (2) = ¢(2). (6)

If in equality (5) z = 0, then we obtain

() = ¢ (x). (7)

Converse. Substituting the expression x - y = ¢(x) + (y) in identity (1), then we get
(4). Substituting equalities (6) and (7) in (4), we obtain that identity (4) is true. In this
way, in this case, we have that identity (1) is true. The proof is complete. O

Example 3.1. Examine the group Z7 of residues modulo 17. Define the quasigroup
(G,-). We define the binary operation x - y = 16x + 4y(modl17) for all x,y € G. Then
(G,-) is an AD — quasigroup. Check. Let x - yz = 7 - yx. Then 16x + 4(16y + 4z) =
16z +4(16y + 4x)(mod17), 16x + 64y + 16z = 16z + 64y + 16x(modl17), 0 = 0(mod17).

Example 3.2. Examine the group Zj7 of residues modulo 27. Define the quasigroup
(G, ), where binary operation x -y = 25x + 5y(mod27) for all x,y € G. Then (G, ")
is an AD — quasigroup. Check. Let x - yz = z - yx. Then 25x + 5(25y + 5z) =
257+5(25y+5x) (mod27), 25x+ 125y +25z = 252+ 125y +25x(mod27), 0 = 0(mod27).

Using Theorem 3.1 from [7], we can construct the example of AG-quasigroups. A
T-quasigroup (G,-) is an AG-quasigroup if and only if the following condition holds
for its automorphisms:¢?(x) = ¥ (x) forallx € G
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Example 3.3. Examine the group Z37 of residues modulo 37. Define the quasigroup
(G,+). We define the binary operation x - y = 6x + 36y(mod37) for all x,y € G. Then
(G,-) isan AG-quasigroup. Check. Let (x-y)-z = (z-y)-x. Then 6(6x +36y) + 36z =
6(62+36y) +36x(mod37), 36x + 108y +36z = 362+ 108y +36x(mod37), 0 = 0(mod37).

Example 3.4. Denote by Z,, = Z/pZ = {0, 1, ..., p — 1} the cyclic group of order p. Let
(G, +) = (Zs, +), ¢(x) = 4x, y(x) = 2x. Thenx -y = 4x +2y and ¢(x) = y*(x). Hence,
(G,) = g(G,+,9,¥) isan AD-quasigroup. Below we have constructed the Cayley table
for AD-quasigroup (G, -)

(ylol1]2]3]4
0lof[2]4]1]3
1[4]1]3]0]2
2 [3]of2]4]1
3l2f4]1]3]0
411)3]0]2]4

In this case, (G, -) = g(G, +, 4x, 2x) is an AD-quasigroup, but it is not AG-quasigroup.
For example (2-4) -3 # (3-4) - 2.

Example 3.5. Let (G, +) = (Zs,+), o(x) = 3x, ¥(x) = 2x. Then x -y = 3x + 2y and
@0(x) # Y2(x). Hence, (G,-) = g(G,+, ¢,V) is not an AD-quasigroup. Below we have
constructed the Cayley table for quasigroup (G, -), where a- (bc) = c¢- (ba) does not hold
in (G, ). Forexample, 3-(4-2) +2-(4-3). At the same time, (G, -) = g(G, +, 3x,2x)
is not AG-quasigroup, for example,(3-4) -2 # (2-4) - 3.

(ylol1]2]3]4
olol2l4]1]3
130241
2 (1(3]0]2]4
304/1]3]0]2
4 1204]1]3]0

Theorem 3.2. Let (G,-) be a T-quasigroup. Then (G, -) is Schweitzer quasigroup if
and only if for any of its T-forms (G,+,¢,¥), 9*(y) + ¥e(y) = 0, (¥ (x)) = ¢(x),
¥ (2) = ¢(2).
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Proof. The identity of the Schweitzer quasigroup

(yx) - (yz) = zx,

we rewrite in the following form:

e(yx) +¥(y2) = ¢(2) + ¥ (x).

From (2) we have

o(p(¥) +¥(x)) + ¥ (e(y) +¥(2)) = ¢(2) + ¥ (x),

¢ () + eu(x) +Ye(y) + 3 (2) = 9(2) + ¥ (x).

If we substitute x = z = 0 in equality (11), then we obtain

¢*(y) +ve(y) =0.

Similarly, if we substitute z = y = 0 in equality (11), then we obtain

(Y (x) = ¢ (x).

If in equality (11) x = y = 0, then we get

v (2) = ¢(2).

(8)

9)

(10)

(11)

(12)

(13)

(14)

Converse. Substituting the expression x - y = ¢(x) + ¥ (y) in identity (8), we get (11).
Substituting equalities (12), (13) and (14) in (11), we obtain that the identity (11) is

true. In this way, in this case, identity (8) is true. The proof is complete.

Remark 3.1. We can rewrite Theorem 3.3 in the next form.

O

Theorem 3.3. Let G be a T-quasigroup. Then G is Schweitzer quasigroup if and only

if for any of its T-forms (G, +, 0, ), ¥*> =€, ¢ =, &+ ¢(g) = 0.

Example 3.6. Denote by Z,, = Z/pZ = {0, 1, ..., p — 1} the cyclic group of order p. Let

(G,+) = (Z7,+), according to Theorem 3.3, (x) = x, Yy (x) = —x. Thenx -y =x—y

and ¢(x) = x = —y(x), x> = x -x = 0. Hence, (G,-) = g(G,+, ¢, ) is an Schweitzer

133



ON METHODS OF CONSTRUCTING AD-QUASIGROUPS

quasigroup. Below we have constructed the Cayley table for Schweitzer quasigroup

(G, ). This quasigroup is also AD-quasigroup.

(lol1]2]3]4]5]6
010/6/5/4(3[2]1
1[1]0]6[5[4]3]2
2 1211lole6l5]4]3
3(3/2]1]ol6]5]4
4 [4]3]2]1]0]6]5
s|slal3]2]1]0]6
6 |6/5[4]3]2]1]0

Remark 3.2. In[14], N. Diduric and V. Shcherbacov proved that any Neumann quasigroup
(Q, ) can be presented in the form x -y = x — y, where (Q,+) is an abelian group.
Automorphism group of Neumann quasigroup coincides with the group Aut(Q, +). Any

Schweizer quasigroup is a Neumann quasigroup and vice versa.

4. ON A METHOD OF CONSTRUCTING MEDIAL, SEMIMEDIAL AND AD

TOPOLOGICAL QUASIGROUPS

In Section 4 we examined:

Problem 4.1. Let (G, +) be a commutative topological group. Under which conditions
on the set G X G can one define a binary operation (o) such that, (G X G,0) is a

nonassociative topological quasigroups obeying certain laws?

We prove a new method of constructing non-associative medial, semimedial, non-

paramedial and AD topological quasigroup.

Theorem 4.1. Let (G, +, T) be a commutative topological group where G is not a single-
ton. For (x1,y1) and (x2,y2) in G X G define
(x1,y1) © (x2,y2) = (X2 + y2 + y1, =X = y1 — x2)
Then (G X G, o, 1), relative to the product topology 1, is a medial, Moufang and AD
non-associative topological quasigroup. Moreover, if (G, ) is T;-space, then (GXG, 1g)

is T;-space too, wherei =1,2,3,3.5.

Proof. 1. We will prove that (G X G, o) is a quasigroup. To this end, we will show that the
equations y o a = b and a o x = b have unique solutions in (G X G, o). Lety = (y1, y2),
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x = (x1,x2),a = (aj,az) and b = (by, by). Since y o a = b we have
(y1,¥2) o (a1,a2) = (b1, b2). (15)
According to the conditions of Theorem 4.1
(y1,¥2) o (a1,a2) = (a1 + az + y2,=y1 = y2 — a1). (16)
From (15) and (16) we get

ap+ax+y2=b (17)
and
—y1—ai—y2 = b. (18)
From (17) and (18) we obtain
y2=by—a;—as. (19)
and
y1 =az—by—bs. (20)

Hence, y; = a, — b1 — by and y, = b| —a; — a; are solutions of the equation yoa = b.
It is easy to show that any other solutions of that equation coincide with y; and y5.

In this case
[((a1,a2), (b1,b2)) = (ax = by — by, by —a — a»)

and
[((a1,a2), (b1,b2)) o (ay,a2) = (b, b2).
We will show that the equation a o x = b have unique solutions in (G X G, o). Let

x = (x1,x2),a = (ay,az) and b = (by, by). Since a o x = b we have
(a1, az) o (x1,x2) = (b1, by). (21)
According to the conditions of Theorem 4.1
(ar,az) o (x1,x2) = (x1 + x2 + az, —a; — az — x1). (22)

From (21) and (22) we get

X1 +x2+ar = b (23)
and
—a] —az —x1 = bs. (24)
From (23) and (24) we obtain
X2 =b; +by+a. (25)
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and
X1 =—a) —ay — bz. (26)

Hence, x| = —a; —ax— by and xo = by + by +a) are solutions of the equation aox = b.
It is easy to show that any other solutions of that equation coincide with x; and x,. Then
X1 = —aj; — by —ap and xp = by + by + a; are unique solutions.

In this case
r((ai,az), (b1,b2)) = (—a1 — by —az, by + by + ay)
and (ay, az) or((ay,az), (b1,b2)) = (b1, b3). Thus (G X G, o) is a quasigroup.
2. We will prove that associativity

((x1,y1) © (x2,y2)) © (x3,¥3) = (x1,y1) © ((x2,y2) © (x3,y3)) (27)

does not hold in (G X G, o).
Indeed, for the first side of the law (27), we obtain

((x1,y1) © (x2,¥2)) © (x3,¥3) = (X2 + y2 + y1, —x1 — y1 — x2) © (x3,3) =
= (X3+y3—X1 —y1 = X2, —=X2 = Y2 = Y1 + X1 + Y1 + X2 — X3). (28)
= (X3 +y3 = X1 — y1 — X2, —y2 + X1 — X3). (29)
Similarly, for the second side of the law (27), we have
(x1,¥1) o ((x2,y2) © (x3,y3)) = (x1,¥1) © (X3 + y3+ y2,—X2 — y2 — X3) =

= (y3+y1 = X2, =X1 = Y1 = Y2 = Y3 — X3). (30)
From (29) and (30), it is clear that associativity does not hold in (G X G, o).

3. We will show that (G X G, o) is medial quasigroup, that is, the property xy - zt =
= xz - yt holds.
Letx = (x1,y1),y = (x2,¥2),2 = (x3,y3),1 = (x4, y4), then

((x1,y1)0(x2, y2)) o ((x3, y3) 0 (x4, y4)) = ((x1, y1)o(x3,y3)) o ((x2, y2)o (x4, y7)). (31)
According to the Theorem, for the first side of the law (31), we have
((x1,y1) © (x2,y2)) © ((x3,y3) © (x4, y4)) =
= (2 +y2+y5,—x1—y1—x2)) o ((x4 + y4 +y3, —¥3 = y3 —x4)) =

= (Ya—Xx3—X2—X1 = Y1,—Y2+ X1 — X4 — Y4 —)3). (32)

Similarly, for the other side of the law (31), we get

((x1,y1) © (x3,3)) © ((x2,y2) © (x4, y4)) =
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= (3 +y3+y,—x1—y1—x3) 0 (X4 +y4+y2,—X2 — Y2 —X4) =

= (Y4 —X3 = X2 = X1 = Y1, —Y2 +X] — X4 = Y4 — Y3). (33)

From (32) and (33), we obtain that both sides are equal and (G X G, o) is a medial
quasigroup.
Similarly, it is shown that (G X G, o) is a semimedial(commutative Moufang), non-

paramedial quasigroup.

4. Similarly, we will show that AD identity a - bc = ¢ - ba is fulfilled in (G X G, o).
Letx = (x1,y1),y = (x2,2),2 = (x3,¥3). Then
(x1,y1) © ((x2,¥2) © (x3,¥3)) = (x3,y3) 0 ((x2, y2)) © (x1,¥1)). (34)

Indeed, according to the Theorem for the first side of the law (34), we have
(x1, 1) © ((x2,y2) 0 (x3,y3)) =

(x1,y1) 0o ((x3 +y3 +y2,—X2 — y2 — X3)) =

(y3—x24+y1,=X1 = Y1 —X3 = Y3 — y2). (35)

Similarly, for the other side of the law (34) we get
(x3,y3) © ((x2,y2) o (x1,y1)) =
(x3,y3) 0 (X1 + y1 + Y2, X2 = y2 — X1) =

(y3—=x2+y1,=X1 —y1 —X3 = y3 — y2). (36)

From (35) and (36), we obtain that both sides are equal and (G X G, o) is an AD
quasigroup.

Multiplication (o) and divisions /(a, b) and r(a, b) are jointly continuous relative to
the product topology.

Consequently, (G X G, o, 7g) is a non-associative, medial, semimedial and AD topo-
logical quasigroup.

If (G, 1) is T;-space, then according to Theorem 2.3.11 in [6], a product of T;-spaces

is a T;-spaces, where i = 1, 2,3, 3.5. The proof is complete. O
In [7] was proved the following Theorem.

Theorem 4.2. Let (G, +, T) be a commutative topological group where G is not a single-
ton. For (x1,y1) and (x2,y2) in G X G define

(x1,¥1) 0 (x2,¥2) = (=x1 —x2,¥1 + ¥2)
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Then (G X G,o,7g), relative to the product topology 1g, is a medial, semimedial,
paramedial, bicommutative, Manin, Cote and G A non-associative topological quasi-
group. Moreover, if (G, 1) is T; — space, then (G X G,15) is T; — space too, where
i=1,2,3,3.5.

The following Theorem was proved in [2].
Theorem 4.3. Let (G, +, T) be a commutative topological group where G is not a single-
ton. For (x1,y1) and (x2,y2) in G X G define

(x1,y1) © (x2,y2) = (=x1 = y1 + y2, =x2 = y2 + x1).
Then (G X G, o, 1), relative to the product topology 1, is a non-associative, medial,
AG and AD-topological quasigroup. Moreover, if (G, 1) is T; — space, then (G X G, 15)

is T; — space too, wherei = 1,2,3,3.5.

Example 4.1. Let G = {0, 1,2}. We define the binary operation” + .

(+)|o]1]2
0 [0[1]2

11210
2 [2]o]1

Then (G, +) is a commutative group. Define a binary operation (o) on the set G X G
by (x1,y1) © (x2,y2)=(x2 + y2 + y1,—x1 — y1 — x2) for all x1,y1,x2,y2 € G X G. If we
label the elements as follows (0,0) < 0, (0,1) < 1, (0,2) < 2, (1,0) & 3,(1,1) < 4,
(1,2) < 5,(2,0) < 6,(2,1) & 7, (2,2) < 8, then, we obtain:

o lolt]2]3]4]5]6]7]8
0o lol[3le|s|sl2]7]1]4
1 [s]sl2]7]1]4]0]3]6
2 [711]4]ol3]6]5]8]2
3 (2]s5(8l4l7]1]6]0]3
4 |4]7]1]6]0]3]2]5]8
slelol[3]2]s5]8l4|7]1
6 |1]4]7]3]6l0l8]2]5
7 [3]l6lo]s|2|5]1]4]7
s [sl2]s]il4]7]3]6]0

Then (G X G, o) is a medial, semimedial, non-paramedial, AD non-associative quasi-

group.

138



Chiriac L., Josu N., and Lupashco N.

REFERENCES

[1] CHiriac, L., BoBEeica, N. On topological quasigroups and multiple identities. Topology and its Appli-
cations, 1 December 2023, vol. 340, 108759, https://doi.org/10.1016/j.topol.2023.108759.
[2] CHiriAc, L., BoBEica, N. On a Method of Constructing Medial and Paramedial Quasigroups. Acta et
Commentationes, Exact and Natural Sciences, 2017, vol. 4, no. 2, pp. 90-97.
[3] CnoBaN, M., Kirivak, L. The topological quasigroups with multiple identities. Quasigroups and
Related Systems, 2002, no. 9, pp. 19-31.
[4] CnHoBaN, M., Kirivak, L. The Medial Topological Quasigroup with Multiple identities. The 4th
Conference on Applied and Industrial Mathematics, Oradea, CAIM 1995, p. 11.
[5] BeLousov, V. Foundation of the theory of quasigroups and loops. Moscow, Nauka, 1967.
[6] ENGELKING, R. General topology. Polish Scientific Publishers, Warszawa, 1977, 626 p.
[7] CHiriAc, L., BoBEica, N., LupasHco, N. On a method of constructing topological quasigroups obeying
certain laws. Acta et Commentationes, Exact and Natural Sciences, 2024, vol. 18, no. 2, pp. 86-96.
[8] Bogeica, N., CHiriac, L. On topological AG-groupoids and paramedial quasigroups wiht multiple
identities. ROMAI Journal, 2010, vol. 6, no. 1, pp. 5-14.
[9] CHiriac, L., CHIRIAC, L. Jr, BoBEICcA, N. On topological groupoids and multiple identities. Buletinul
Academiei de Stiinte a Republicii Moldova, Matematica, 2009, vol. 59, no. 1, pp. 67-78.
[10] CHiriac, L., BoBEica, N. On topological paramedial quasigroups. ROMAI Journal, 2021, vol. 17, no.1,
pp. 53-63.
[11] CHIrIAC, L. Topological Algebraic System, Chisindu, Stiinta, 2009.
[12] SHcHERBAcoOv, V. Schroder T-quasigroups of generalized associativity. Acta et Commentationes, Exact
and Natural Sciences, 2022, vol. 14, no. 2, pp. 47-52.
[13] SHCcHERBACOV, V., RapILOVA, 1., RADILOV, P. T-quasigroups with Stein 2-nd and 3-rd identity. Acta et
Commentationes, Exact and Natural Sciences, 2023, vol. 16, no. 2, pp. 106-110.
[14] Dipuric, N., MALYTINA, N., SHCHERBACOV, V. On Schweitzer quasigroups. Book of Abstracts, Chisinau,
July 2-4, 2025. Editura USM, 2025. p. 34. ISBN 978-9975-62-880-8.
[15] Bruck, R. H. A survey of Binary Systems. Springer Verlag, New York, third printing, corrected edition,
1971.

Received: October 20, 2025 Accepted: December 30, 2025

¥

(Liubomir Chiriac, Natalia Josu, Natalia Lupashco) “Ion CREANGA” STATE PEDAGOGICAL UNIVERSITY OF
CHiSINAU, 5 GH. IABLOCIKIN ST., REPUBLIC OF MOLDOVA

E-mail address: 11chiriac@gmail.com, nbobeical978@gmail.com, nlupashco@gmail.com

139



	Introduction
	Basic Notions
	T-quasigroups with AD and Sweitzer identities
	On a method of constructing medial, semimedial and AD topological quasigroups

