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Units of Integral Group Rings of Cyclic 2-groups

Rifkhat Zh. Aleev !
South Ural State University (National Research University),
Chelyabinsk State University
aleevrz@susu.ru

We introduce the following notation. Let n > 3. Then
1) « be a primitive complex 2"th root of unity,

2) for any integer j, we put d; =1+ al + a7,

1 Unit group of the ring Z[q]
Lemma 1 Let Un (Z[a]) be a unit group of Z[a]. Then

Un (Z[a]) = (o) x K,
where K C Un(Z]a + o~ 1]) C R.

Let P = <1 —akf|ke{1,2...,2" - 1}> < Q3. be a subgroup of multiplica-
tive group Q4. of the cyclotomic field Qgn. Then we call

K(a) = PNUn(Z[a))
by the circular unit group of the field Qaon.
Lemma 2 ([2]) Let h(n) be a class number of the field Qan NR. Then
[Un (Z[a]) : K(0)] = h(n).

Put
2n—2_2

D= H (dar+1) = (d1) x (d3) X -+ x (dgn-1_3) .
=0

Theorem 1 We have
K(a) = {a) x D.
As a corollary of the theorem 1, we obtain.

Corollary 1 K(o)NR = (—1) x D.
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2 Direct decomposition

Let G' = (z) be a cyclic group of order 2. Let y; be the character of the group
G with xq:(x) = o for every i € {0,1,...,n — 1}. The local units Uy, (B) for
B € Un(Z[a?'] are defined according to [1, Definition 1].

Let’s define a subgroup W of the normalized unit group V(ZG) of an integral
group ring ZG for a cyclic group G as follows:

Wi = (uy, (B1) | 1 € Un(Z[a]))

The local units are a multiplicative, and so

Wi = {uy, (1) | A1 € Un(Z[a])}.
Theorem 2 Let 3 € Un(Z[a]). Local unit uy, (8) € V(ZG) if and only if
1) B € Un(Zla+a 1)) = (-1) x K, where K as in Lemma 1,
2) with =1 (mod 2).

Next, we will limit ourselves to considering only circular units. More pre-
cisely, only the elements of the group Dwill be considered.
We introduce the following notation.

1. E={AeD|A=1 (mod 2)} = (14 2Z[a]) N D.
2. Vi ={u,,(A\) | A€ E}.
We obtain a description of the structure of the group Wj.
Corollary 2
1. Vi is the subgroup of the group Wi.
2. Wy = (22" ) x V4.
Lemma 3

1. ‘D . D2 7?| = gn-2)(2"2-1)

2. E is the subgroup of D and D*"° < E.
Let
n—1 )
Vo = {H uy,, (B;) | Bi € Un(Z[o* ]i e {1,....,n— 1}} .
i=1
Theorem 3 We have:
1) Va is a torsion free subgroup of V(ZGQ),
2) Va is isomorphic to subgroup of V(Z{z?)),
3) (z) x Vi x Va is a subgroup of V(ZG) of finite index.

So we can realize inductive transfer from V(Z(x?)) to V(ZG) up to subgroup of
finite index.



3 Group F

From theorem 3 we have it is important to study subgroup Vi, or equivalent E.
Put

Ao={1,3,5,....2" 2 =1} = {20+ 1|1 €{0,...,2" % - 1}},
By=A\Ag={2"""—(20+1) |20+ 1€ Ay \ {1}}.
For any k € {1,...,n — 3} we put
Ap={1,3,5,....2" % F —1} = {21+ 1|l €{0,...,2" ¥ F —1}},
By=Ap 1 \Ap={2""""F—(@+1) |20+ 1€ Ay}
For any 21+ 1€ {3,...,2"72 — 1} = Ay \ {1} we put
q(0,20 + 1) = dg},  don-1_(2141).-
Let k€ {1,...,n—3}. Forany 21+ 1 € {1,...,2"‘2_’“—1}:14;C we put
q(lﬂ7 20 + 1) = d27l+1d2n—1—k,(21+1).
Lemma 4
D=(d)x ] <om+1x11 IT (ak,20+1)).
20+1€A0\{1} k=121+1€A;

For the step 0, we put

Fo = H <d2_z+1d2”*1—(2z+1)> = H (q(0,2( 4+ 1)).

21+1€ A0\ {1} 21+1€ A0\ {1}

At step k € {1,2,...,n — 3} we put

k k
= 1] <d2lild2" o) = | (ak20+1)%).
204+1€ Ay 2l4+1€ Ay

Finally,
n—3
n—2
=" ) x [ B
k=0
Theorem 4 F' is a subgroup in E. In addition,
D¥ " < F<E<D,

and, moreover, for n € {2,4,4,6,7}
F=F.
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On Property (A) of rings and modules over an ideal
Arssi Youssef (University of Moulay Ismail, Meknes, Morocco)

In this work, we introduces and studies the notion of Property (A) of a ring R or an R-
module M along an ideal I of R. For instance, any module M over R satisfying the Property (A) do
satisfy the Property (A) along any ideal I of R. We are also interested in ideals I which are A-
module along themselves. In particular, we prove that if I is contained in the nilradical of R, then
any R module is an A-module along I and, thus, I is an A-module along itself. Also, we present an
example of a ring R possessing an ideal I which is an A-module along itself while I is not an A-
module. In particular, we prove that if I is contained in the nilradical of R, then any R module is an
A-module along I and, thus, I is an A-module along itself. Also, we present an example of a ring R
possessing an ideal I which is an A-module along itself while I is not an A-module.



Transposed Poisson algebras
Chengming Bai (Nankai University, China)

We introduce a notion of transposed Poisson algebra which is a dual notion of the Poisson
algebra by exchanging the roles of the two binary operations in the Leibniz rule defining the
Poisson algebra. We interpret the close relationships between it and some structures such as
Novikov-Poisson and pre-Lie Poisson algebras including the example given by a commutative
associative algebra with a derivation, and 3-Lie algebras.



MINIMAL VARIETIES OF ASSOCIATIVE ALGEBRAS
AND TRANSCENDENTAL SERIES

VESSELIN DRENSKY

A variety of associative algebras over a field of characteristic 0 is called mini-
mal if the exponent of the variety which measures the growth of its codimension
sequence is strictly larger than the exponent of any of its proper subvarieties, i.e.
its codimension sequence grows much faster than the codimension sequence of its
proper subvarieties. By the results of Giambruno and Zaicev it follows that the
number b,, of minimal varieties of given exponent n is finite. Using methods of the
theory of colored (or weighted) compositions of integers, we show that the limit
B = lim,, 0o /b, exists and can be expressed as the positive solution of an equa-
tion a(t) = 0 where a(t) is an explicitly given power series. Similar results are
obtained for the number of minimal varieties with a given Gelfand-Kirillov dimen-
sion of their relatively free algebras of rank d. It follows from classical results on
lacunary power series that the generating function of the sequence b,, n =1,2,...,
is transcendental. With the same approach we construct examples of free graded
semigroups (Y) with the following property. If d, is the number of elements of
degree n of (Y), then the limit 6 = lim,,_,~, V/d,, exists and is transcendental.

The talk is based on the paper
V. Drensky, Minimal varieties of associative algebras and transcendental series,
International J. Algebra and Computation 31 (2021), No. 2, 241-256.
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GRADED-DIVISION ALGEBRAS AND GALOIS EXTENSIONS

ALBERTO ELDUQUE

ABSTRACT. Graded-division algebras are building blocks in the theory of finite-
dimensional associative algebras graded by a group G. If G is abelian, they
can be described, using a loop construction, in terms of central simple graded-
division algebras.

On the other hand, given a finite abelian group G, any central simple
G-graded-division algebra over a field F is determined, thanks to a result of
Picco and Platzeck, by its class in the (ordinary) Brauer group of F and the
isomorphism class of a G-Galois extension of F.

This connection is used to classify the simple G-Galois extensions of F in
terms of a Galois field extension with Galois group isomorphic to a quotient
G/K plus some extra structure. Non-simple G-Galois extensions are induced
from simple T-Galois extensions for a subgroup 7" of G.

This is a joint work with Mikhail Kochetov.
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On finiteness properties of some subgroups of Aut(F_n)

Ershov Mikhail (University of Virginia)

Let F_n denote a free group on n generators. In 1920s Nielsen proved that its
automorphism group Aut(F_n) is finitely generated. In 1935 Magnus established finite
generation for IA_n, the Torelli subgroup of Aut(F_n), which is defined as the kernel of the
natural map from Aut(F_n) to GL_n(Z). After briefly discussing these theorems, I will talk about
recent results on finite generation of some terms of the lower central series of IA_n. If time
allows, I will also discuss the corresponding results for the Torelli subgroups of the mapping
class groups. The talk will be based on joint works with Sue He, with Thomas Church and
Andrew Putman, and with Daniel Franz.



Lie algebras of vector fields on algebraic varieties

Vyacheslav Futorny

(University of Sao Paulo, Brasil)

Abstract: Lie algebras of polynomial vector fields on algebraic varieties are defined as derivation
algebras of the rings of functions on affine algebraic varieties. Classical examples include the
Virasoro and the Witt algebras which correspond to the cases of circle and torus respectively and
whose representation theory is well understood. We will discuss state of the art of the
representation theory in the case of arbitrary varieties based on recent results with Y.Billig, J.Nilsen
and A.Zaidan.



Double Lie algebras of a nonzero weight

Maxim Goncharov (a joint work with Vsevolod Gubarev)
Sobolev Institute of Mathematics, Novosibirsk State University

arXiv:2104.13678

The notion of a double Poisson algebra on a given associative algebra was intro-
duced by M. Van den Bergh in 2008 [3] as a noncommutative analog of Poisson alge-
bra. Double Poisson algebra is an associative algebra A equipped with a linear bracket
{{,'}} : A® A— A® A, satisfying the analogs of anti-commutativity, Jacobi identity,
and Leibniz rule.

In the middle of 2010s, S. Arthamonov introduced a notion of modified double
Poisson algebra [1, 2| with weakened versions of anti-commutativity and Jacobi iden-
tity. This notion allowed S. Arthamonov to study the Kontsevich system and give more
examples of Hy-Poisson structures arisen from double brackets.

The notion of double Lie algebra naturally arose directly from the definition of
double Poisson algebra, it is a vector space V endowed with a double bracket satisfying
anti-commutativity and Jacobi identity mentioned above, and we forget about associative
product on V.

It is known that double Lie algebras on a finite-dimensional vector space V' are in
one-to-one correspondence with skew-symmetric Rota—Baxter operators of weight 0 on
the matrix algebra M, (F'), where n = dim(V') [4]. A linear operator R defined on an
algebra A is called a Rota—Baxter operator (RB-operator, for short) of weight A, if

R(r)R(y) = R(R(2)y + zR(y) + Azry)

for all x,y € A.

We apply Rota—Baxter operators of nonzero weight on the matrix algebra to define
a weighted analog of double Lie algebras. We define what is a A-double Lie algebra for
a fixed A € F'. Thus, in the finite-dimensional case we extend the bijections

skew-symmetric skew-symmetric

double Lie a. < RB-operator of w.0 on M, (F) 7 sol. of AYBE on M, (F)

for the weighted analogs of the objects as follows,

A-skew-symmetric PN (—A)-skew-symmetric
RB-operator of w. A on M, (F) sol. of AYBE(—X\) on M, (F)

The correspondence between A-double Lie algebras and RB-operators of weight A is
helpful for constructing examples of A-double Lie algebras. As in the case A = 0, we
prove that there are no simple finite-dimensional A\-double Lie algebras.

Finally, we prove that every A-double Lie algebra structure on a vector space V
generates a unique modified double Poisson algebra structure on As(V). This general
result confirms the conjecture of S. Arthamonov (2017) [2], which says that the double
bracket defined on the three-dimensional vector space V' = Span{ay, as, as} as follows,

{ar,a2f} = —a1 ®as, Haz, a1} = a1 ®as, fag, a3}l = as @ as,
fas, a1} = a1 ®a3 —az®@ay, {{as, a2} = —az3®ay

can be extended to a modified double Poisson algebra structure on As{ay, as, as).

A-double Lie a. <—

1
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Rota—Baxter operators on different algebraic structures

Gubarev Vsevolod (Sobolev Institute of Mathematics, Russia)

The notion of the Rota—Baxter operator defined on an algebra is known since 1951 [4]. In
the last few years, the analogues of this notion for different algebraic structures have appeared:
* Rota—Baxter operator on conformal algebra (Y. Hong, C. Bai. 2020 [3]);
* Rota—Baxter operator on group (L. Guo, H. Lang, Y. Sheng, 2021 [2]);
* Rota—Baxter operator on Hopf algebra (M. Goncharov, 2021 [1]).
We discuss these new objects, provide their examples and study their connections.
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Noncommutative Poisson structures, Hochschild type complexes
and Groebner-Shirshov bases theory

Natalia Iyudu (University of Edinburgh, UK)
I will explain how pre-Calabi-Yau structures give rise to double Poisson brackets of Van den

Bergh. The horological formulation of pre-Calabi-Yau structure can be dealt with using Groebner-
Shirshov bases theory to prove purity and formality in case of graph path algebras.



Evaluations of nonassociative polynomials on finite dimensional algebras

Alexei Kanel-Belov (Bar-Ilan University (Israel))
and Sergey Malev (Ariel University of Samaria (Israel))

Let p be a polynomial in several non-commuting variables with coefficients in an
algebraically closed field K of arbitrary characteristic. It has been conjectured that for any n, for
p multilinear, the image of p evaluated on the set M,(K) of n by n matrices is either zero, or the
set of scalar matrices, or the set sl,(K) of matrices of trace 0, or all of M,(K).

In this talk we will discuss the generalization of this conjecture for non-associative
algebras such as Cayley-Dickson algebra (i.e. algebra of octonions), pure (scalar free) octonion
Malcev algebra and basic low rank Jordan algebras.

Alexei Kanel-Belov, Sergey Malev, Louis Rowen, Roman Yavich, “Evaluations of
noncommutative polynomials on algebras: Methods and problems, and the Lvov-Kaplansky
Conjecture”, Symmetry Integrability Geom. Methods Applications,, 16 (2020), 071 , 61 pp.,
Special Issue on Algebra, Topology, and Dynamics in Interaction in honor of Dmitry Fuchs.



Drinfeld-Jimbo quantizations as Koszul algebras
V. K. Kharchenko (National Autonomous University of Mexico, Mexico)

The Koszul algebras arise in many areas of the modern mathematics: algebraic
geometry, representation theory, noncommutative geometry, topology, number theory,
theory of pseudoroots of noncommutative polynomials. We prove that in g-Weyl generators
the multi-parameter Drinfeld-Jimbo quantizations of type A," and B," are quadratic-linear
Koszul algebras.

KeanTusanuu /Ipundensga-Hxumoo kKak anredopsl Koxxyis
B.K. Xapuenko (HalyoHanbHbIM aBTOHOMHBIN YHUBEPCUTET MEKCHUKN)

Anre6psl KoxXy/st IOSIBASIFOTCS. BO MHOTHX pasfieslax COBpeMeHHOM MaTeMaTHKH: B
anrebpanuecKoil reoMeTpuH, B TEOPUH TIPe/ICTaB/IeHNH, B HEKOMMYTaTHBHON TeOMEeTpPHUH, B
TOIOJIOTMH, B TEODUU UMCesI, B TEOPUU ICEBJOKOPHel HEKOMMYTAaTHBHBIX MHOIOUJIEHOB.
MbI TIOKa)keM, UTO MHOTroTapameTpryeckye KBaHTh3almu JpuHdensaa-Ixumbo tuna A,
u B," aBnsitoTcs anrebpamu Koxyist OTHOCUTENBHO (-TIOPOXKJAroIiux Beiiss.



Rich groups, weal second-order logic and applications

Olga Kharlampovich (City University of New York, Graduate Center and Hunter College, USA)

We discuss first-order rich groups, i.e., groups where the first-order logic has the same
power as the weak second order logic. Surprisingly, there are quite a lot of finitely generated rich
groups, they are somewhere in between hyperbolic and nilpotent groups (these ones are not
rich). We provide some methods to prove that groups (and other structures) are rich and describe
some of their properties. As corollaries we look at Malcev's problems in various groups. These
are joint results with A. Miasnikov and M. Sohrabi.



Associative universal enveloping algebras over an operad

Khoroshkin Anton (Higher School of economics, Russia)

With each given Lie algebra g one associates it's universal enveloping U(g) whose
representations are in one-to-one correspondence with representations of g. The famous PBW
theorem tells that there is a filtration on U(g) whose associative graded is isomorphic to the
polynomial algebra. I will report on the generalizations of the notion of universal enveloping
algebras and the PBW theorem for algebras of a different type, such as for commutative,
Poisson, pre-Lie algebras, and explain a general criterion on PBW property for associative
universal enveloping algebras of algebras over a given quadratic operad, based on the theory of
Grobner-Shirshov bases for operads.



On solutions of (weak) conformal classic Jang-Baxter
equation on Cur(sly(C))

Kozlov R. A.

Sobolev institute of mathematics; NSU

Motivated by the study of Lie bialgebras, a theory of Lie conformal bialgebra was
established by J. Liberati (see [6]). It was introduced that there is one-to-one correson-
dence between the class of finite Lie conformal bialgebras which is free as a C[0]-modulem
and conformal Manin triple associated to a non-degenerate symmetric invariant confor-
mal bilinear form. The notion of conformal classical Yang-Baxter equation (abbreviate
it CCYBE) was also introduced to construct (coboundary) Lie conformal bialgebras and
hence as a byproduct, the conformal Drinfeld’s double was constructed.

Later, Y. Hong and C. Bai (see [3]) studied CCYBE more thoroughly and obtain
notable results as, for examle, strict connections between solutions of CCYBE and left-
symmetric conformal algebras or O-operators which, in turn, connected with Rota-Baxter
oarators.

Exlicitly, the weak version of CCYBE is defined as follows:

alr, 7)) == acY_([aing;] ® b @ bjlrm1se1 — i @ [a;,bi] ® bjlr1e100
—a; & a; & [bj/\bi]|1®6®1) =0 (mod 8®3) € L®3, Ya € L7 (1)

where L is a Lie conformal algebra, r = > a;®b; € LQL and 0% =0®1®1+1®0®
1+1®1®0. If [[r,r]] = 0 (mod %) then it is called just CCYBE.

Such a tensor r that satisfy (1) is called a solution of (weak) CCYBE.

A solution 7 of CCYBE (or the weak one) is called L-invariant, L is a conformal Lie
algebra, if the following equality holds:

ax(r +7(r))x=—se2 =0, Ya € L,

where 7 is a linear operator interchanging tensor components. Be the action of L removed
and the equation still proves true then the solution is called skew-symmetric.

Both version of CCYBE will be considered and within quite natural approach we
obtain that there are no solutions other then one extended from the non-conformal case.
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DIFFERENT ZERO-DIVISOR GRAPHS OF A FINITE RING

A. S. MONASTYREVA

The zero-divisor graph I'(R) of a ring R is the graph whose vertices are nonzero
zero divisors of the ring R (one- and two-sided), and two different vertices x and y are
joined by an edge iff zy = 0 or yx = 0 (Anderson, Livingston, 1999, commutative case;
S.Redmond, 2002, noncommutative case). To describe the rings whose zero-divisor
graph satisfies a certain condition it has become one of the directions of investigations
in this area.

The geometric depiction of the zero-divisor graph is rather complicated even for
rings of small order. Therefore, it is necessary to partition the vertex set of the graph
into cosets so that the impression of the structure of the graph as a whole be preserved.
Some method for solving this problem was proposed by S.B.Mulay (2002), S.Spiroff,
C.Wickham (2011), E.V. Zhuravlev, A.S. Monastyreva (2020, noncommutative case).

For nilpotent rings, the notion of partially compressed zero-divisor graph was in-
troduced (A.S. Monastyreva, 2021).

In the talk, we will discuss our results on different zero-divisor graphs of a finite
ring.
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DG Lie algebras, simplicial groups and their 1-truncations

Jacob Mostovoy (CINVESTAV-IPN)

The n-truncation of a chain complex consists of its graded components of degrees at most
n. Similarly, the n-truncation of a simplicial set consists of its simplices of dimension at most n.
For example, the O-truncation of a DG Lie algebra is a usual Lie algebra and the O-truncation of a
simplicial group is an ordinary group. The left adjoint of the n-truncation functor is known as the
n-skeleton (at least in the case of simplicial sets and groups) and was first studied by Conduché.
The 1-truncation of a DG Lie algebra is an (augmented) Leibniz algebra and the 1-truncation of a
simplicial group is known as a pre-crossed module. I will describe the corresponding 1-skeleton
functors and show how they lead to homology theories similar to rack homology. I will also
describe how this point of view on Leibniz algebras leads to the answer to a question of
Pirashvili.



RIGHT ALTERNATIVE JUST INFINITE ALGEBRAS

A. S. PANASENKO

Definition. An algebra A over a field F' is called just infinite iff dimp A = co and
dimpA/I < oo for every nonzero ideal I < A.

Usual examples of associative and commutative just infinite algebras are polyno-
mial ring F'[x] and ring of formal power series F'[[x]]. In the world of N-graded algebras
just infinite algebras are analogous of simple algebras [1].

It is known that alternative (or Jordan) just infinite algebras are prime [2],[3].
There are examples of solvable (and even metabelian) just infinite Lie algebras [4].

Definition. An algebra A is called right alternative if A satisfies the following
identities:

zy? = (xy)y,
((zy)2)y = 2((y2)y)-
Theorem. Any just infinite right alternative algebra is prime.

Definition. A right alternative algebra A is called (-1,1)-algebra if A satisfies the
following identity:

(zy)z + (y2)x + (22)y = 2(yz) + y(2z) + 2(zy).

[.LR.Hentzel proved that any finitely generated prime (-1,1)-algebra is associative
[5]. So, we have

Corollary. Any just infinite finitely generated (-1,1)-algebra is associative.
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The structure of varieties of solvable Jordan
algebras.

A.V. Popov

The talk will describe some results in the study of varieties of solvable
Jordan algebras.

An important role among such varieties is played by the varieties of Jordan
algebras satisfying the identities ¢ = 0 and (z1y1) (z212) (z3y3) = 0. These
varieties turn out to be related to Lie algebra varieties. This allows us to define
for an arbitrary variety of solvable Jordan algebras V its enveloping variety of
Lie algebras £ (V).

Many properties of the variety V are completely or partially determined by
the properties of the corresponding variety £ ()). Among such properties are
T-primacy, finite basability, and the growth of varieties.



On simple pre-Lie algebras of matrix type

Alexander Pozhidaev (Sobolev Institute of Mathematics, Russia)

In this talk we discuss the simple pre-Lie algebras, we present some results on the
structure of the finite-dimensional right-symmetric (pre-Lie) algebras A possessing the matrix

subalgebra M;, whose unit is one of A. We discuss the notion of Endomorph for an arbitrary
algebra, also we present some types of irreducible finite-dimensional unital right-symmetric
bimodules over M.



Semialgebra systems

Loius Rowen (Bar llan University, Israel)

In tropical mathematics, as well as other mathematical theories involving
semirings, one often is challenged by the lack of negation when trying to formulate the
tropical versions of classical algebraic concepts for which the negative is a crucial
ingredient. Following ideas originating in work of Dress, Gaubert, and the Max-Plus
group and pursued further by Akian, Gaubert, and Guterman, we have coped with this
difficulty by introduced algebraic structures with ““negation maps", called systems,
showing how these unify the more viable (super)tropical versions, as well as
symmetrization, hypergroup theory and fuzzy rings, thereby helping to explain
similarities in these theories. Special attention is paid to metatangible systems, whose
algebraic theory includes the main examples, and is rich enough to facilitate
computations and provide a host of structural results.

One has “ground" systems, insofar as they are the underlying structure which
can be studied via other ~“systemic modules," as in classical representation theory.

By formalizing the structure, one can introduce morphisms. Morphisms enable
us to describe the tropicalization functor, as well as providing a link between classical
algebraic results and their tropical and hyperfield analogs. In this framework we shall
discuss linear algebra (joint work with Akian, Gaubert, Niv, and Sergeev), exterior
semialgebras (joint work with Gatto), Lie semialgebras, Clifford semialgebras (joint work
with Chapman and Gatto), and homology theory (joint work with Jaiung and Mincheva).



C_2-Graded groups, their Real representations and Dyson's tenfold way
Dmitri Rumynin (Warwick University, UK)

A C_2-graded group is a pair: a group G and its index two subgroup H. Its Real
representation is a complex representation of H with an action of the other coset G\H of odd
elements in another way that needs to be chosen. Different choices lead to different theories. Such
representations appeared independently in three different disciplines: Algebra, Physics and
Topology. The goal of the talk is to review the formalism and various choices, including resulting
theories. The talk is based on my recent works with James Taylor (Oxford) and Matthew B. Young
(Utah State).



Singular superalgebras
Oleg Shashkov, Sergei Pchelintsev (Financial University, Russia)

A simple right-alternative superalgebra in which the even part has zero
multiplication is called singular. It is proved that every singular superalgebra with a
finite-dimensional even part is an extended double. It is proved that there are no
extended doubles of dimension 6, 7, 8, 11; constructed d-dimensional extended
doubles for all other d>5.



Some aspects of quasigroup theory
Shcherbacov Victor (Institute of Mathematics and Computer Science, Moldova)
We present some results obtained in the last twenty years in Belousov school (Chisinau,

Moldova). It is possible to divide this talk on three parts: theoretical; applications of quasigroups
in cryptology; quantitative estimates in binary groupoids



Multicomponent generalizations of MKDV equation
and nonassociative algebraic structures

Shestakov Ivan (University of Sao Paolo),
joint work with V.V. Sokolov (Landau Institute for Theoretical Physics)

Relations between triple Jordan systems and integrable multi-component models of the
modified Korteveg—de Vries type are established. The most general model is related to a pair
consisting of a triple Jordan system and a skew-symmetric bilinear operation. If this operation is
a Lie bracket, then we arrive at the Lie-Jordan algebra introduced earlier by A.Grishkov and
[.Shestakov.



On braces, pre-Lie algebras and Hopf-Galois extensions

Smoktunowicz Agata (University of Edinburgh)

In 2014 Wolfgang Rump showed that there is a correspondence between braces and left
nilpotent Pre-Lie algebras using methods from algebraic geometry ([1], pages 135, 136). In the
case of finite braces and pre-Lie algebras Rump suggested using Lazard's correspondence ([1],
page 141). In this talk we obtain simple formulas for the passage from braces to pre-Lie algebras
and an elementary proof of 1-to-1 correspondence between strongly nilpotent F-braces and pre-
Lie algebras over F (for F=Q and F=F_{p}.) As an application we obtain a simple formula for
the inverse of the Baker-Cammpbel-Haustorf formula for adjoint groups of brace.

We also explain Rump's formula for the passage from pre-Lie algebras to braces. We
mention some results on braces, Hopf-Galois extensions and pre-Lie algebras obtained using this
correspondence between braces and pre-Lie algebras.

We also mention several open questions.

[1] W. Rump, The brace of a classical group, Note di Matematica, Volume 34, Issue 1 (2014).



ON THE LIE SOLVABILITY OF NOVIKOV ALGEBRAS

U.U. UMIRBAEV, V.N. ZHELYABIN, AND K.M. TULENBAEV

A nonassociative algebra N over a field F' is called a Novikov algebra if it satisfies
the following identities:

(zy)z — 2(y2) = yx)z — y(z2)

(zy)z = (x2)y

.M. Gelfand and I.Ya. Dorfman [1] firstly defined these identities in the study of
Hamiltonian operators in the formal calculus of variations. These identities played
an important role in the classification problem of linear Poisson brackets of hydrody-
namical type, which was solved by A.A. Balinskii and S.P. Novikov [2]. It was shown
in [4] for every n of the form n = 2¥3! that a Z,- graded Novikov algebra

N=Ny®...®N,_;

over a field of characteristic not equal to 2,3 is solvable if Ny is solvable. In [3] was
prove that, if L is a right nilpotent subalgebra of a Novikov algebra N, then the right
ideal of N generated by L? is right nilpotent.In [5] Z.Zhang and T.G.Nam proved
that a Novikov algebra is Lie-nilpotent if and only if the ideal, generated by elements
ab — ba is nilpotent. We prove that this ideal is exactly [N, N]. This paper is devoted
to the study of Lie-solvability of Novikov algebras.

Theorem. Let N be a Lie-solvable Novikov algebra with solvability index n over
field of F of characteristic # 2. Then the ideal [N, N] is solvable.

S.P. Mishchenko constructed an example of infinite-dimensional solvable Lie algebra
with non nilpotent commutator in [6]. We use this approach and construct infinite-
dimensional Novikov algebra L such that corresponding Lie algebra L(~) of L is
solvable, but the ideal [L, L] of L is not nilpotent.
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The lattice of varieties of associative algebras over QQ

vs
the lattice of varieties of associative-commutative rings

Mikhail Volkov (Ural Federal University, Ekaterinburg, Russia)

The structure of non-commutative rings is significantly more sophisticated
than that of commutative rings. Therefore our result may seem a bit surprising
as it demonstrates that the lattice A of all varieties of associative algebras over
the field Q of rational numbers is much easier than the lattice € of all varieties of
associative-commutative rings: we construct a sort of a local embedding of the
former into the latter. More precisely, the lattice A can be easily decomposed
into a subdirect product of countably many intervals As, As, ..., Ay, ... such
that the interval A,, is anti-isomorphic to the submodule lattice L(P,) of the
Sp-module P, of all multilinear polynomials of the variables x1,...,x,, and
we show that for every finite partial sublattice L of L(P,), there exists a prime
number p such that L is anti-isomorphic to a partial sublattice of the lattice of all
varieties of associative-commutative rings of characteristic p. The constructed
local embedding preserves certain lattice properties; in particular, it implies
that the lattice A satisfies every lattice identity that holds in the lattice €. On
the other hand, we provide examples showing limitations of our approach; in
particular, the embeddings of finite partial sublattices of the intervals A, do
not extend to finite partial sublattices of the lattice A as a whole.



The Superalgebras of Jordan Brackets Defined by the

n-Dimensional Sphere

V. N. Zhelyabin, A. S. Zakharov

We study the generalized Leibniz brackets on the coordinate algebra of the n-dimensional sphere.
In the case of the one-dimensional sphere, we show that each of these is a bracket of vector type. Each
Jordan bracket on the coordinate algebra of the two-dimensional sphere is a generalized Poisson bracket.
We equip the coordinate algebra of a sphere of odd dimension with a Jordan bracket whose Kantor
double is a simple Jordan superalgebra. Using such superalgebras, we provide some examples of the
simple abelian Jordan superalgebras whose odd part is a finitely generated projective module of rank 1
in an arbitrary number of generators. An analogous result holds for the Cartesian product of the sphere
of even dimension and the affine line. In particular, in the case of the 2-dimensional sphere we obtain
the exceptional Jordan superalgebra. The superalgebras we constructed give new examples of simple

Jordan superalgebras.



Some new applications of Groebner-Shirshov bases theory
Zerui Zhang (South China Normal University)

We shall introduce some new applications of Groebner-Shirshov bases theory in
various kind of algebras. More precisely, by applying Groebner-Shirshov bases
theory, we construct a shuffle operad of Gelfand-Kirillov dimension strictly between 1
and 2; we offer fast algorithms for calculating the Gelfand-Kirillov dimension of
finitely presented commutative algebras or bicommutative algebras; we show that the
varieties of Lie-admissible algebras and Lie algebras form a PBW pair;and we
construct free dibands (i.e. free idempotent dimonoids) and free tribands (i.e. free
idempotent trioids) generated by an arbitrary set.



On the solvability of graded Novikov algebras
Zhelyabin V.N. (Sobolev Institute of Mathematics)

Let G be a finite additive abelian group. Then any G-graded Novikov algebra N over a
field K with solvable 0-component is solvable if the characteristic of K does not divide the order
of the group G. We also show that any Novikov algebra N with a finite solvable group of
automorphisms G is solvable if its the algebra of invariants is solvable and the characteristic of K
does not divide the order of the group G.



O CXKATBIX I'PA®AX JEJINTEJIEN HYJIY KOHEYHBIX
KOMMYTATUBHBIX JIOKAJIBHBIX KOJIEIL]

E.B. XXypasaes, O.A. ®uiuna

[Tycts S — KOMMyTaTHBHAS OIYTPYIIIA ¢ HyJeM. BBejeM Ha S OTHOIIIEHIE S5KBUBA-
agentHocTm: Va,y € S x ~y < Ann(z) = Ann(y). Kiacc skBuBaseHTHOCTH 371€MEHTa
x € S obo3HaunM [z], a coorBeTcTBYIOMIEe hAKTOPMHOXKECTBO S/ ~. Paccmorpum S/ ~
KaK TIOJIyTPYIITY OTHOCHTETHHO ornepanuu [x][y] = [zy]. Cxkarbim rpadom memuresnei
uysist I'(S/ ~) momyrpymnmst S 6ymem Ha3bIBaTh rpad, BEpIIHHAME KOTOPOT'O SIBJISTIOTCS
9JIEMEHTBI S/ ~ 1 JBe BepmuHbl [x], [y] (He 00s3aTeIBbHO PA3INIHbIE) COEIUHSIOTCS

pebpom (mium meTsieii) Torja u ToabKo Torsa, korga [x][y] = [0] (paBrocuiabHO Ty = 0).
[Tycts R — KOHEYHOE KOMMYTATHBHOE JIOKAJIbHOE KOJIbIo ¢ enununeii, J = J(R) —
pagukan xekobcona, F' = R/J = GF(p"). CyuecTByioT 3J1€eMeHTbL M1, ..., mp, € J

TaKWe, 9TO KOJBIO R pacKIaplBaeTCs B UPAMyIo cymmy F-momymeit (em. [1]):
R=F&®Fm  &...H6 Fmy,.

Paccmorpum  caywait, xorja charR = p u dimpJ/J? =3, dimp J?/J3 =1,
dimp J3 =1, J* =0,

R=F® Fu; ® Fus ® Fus ® Fv® Fw,

e {uy, uz, us, v, w} — 6asuc J namx mogem F, uy,us,uz € J\ J%, v e J2\J3 we J3.
B pa6ore 2| kiaccudummupoBaHbl ¢ TOYHOCTBIO 10 B30MOPdI3Ma Bce KoJbla R yKa-
3aHHOI'O THUIIA. B HacTosiIee BpeMsi HaMu OCTPOeHbI rpadbl jreuresteit vysst I'(R/ ~)
BCcex Takux KoJierl. asee, /s npumepa, pacCMOTPUM OJHO U3 KOJIEIT CO CJIEJTY FOIITIM
YMHOYKEHHeM Ga3UCHBIX 3JIEMEeHTOB: u: = v, u3 = w, ui = w, v = w, (em. [2],
TeopeMa 3, IMyHKT 8).

B srom ciryuae

R=[1] |J [m+siua+lus] |J [uetnus+kv] | [us+ma]up]uw]ufo],
Si,leF ni,ijF miEF
rie
[u1 + s;ug + ljUg] =F" (u1 + s;ug + lj’dg) + Fo + Fw,
[ug + njus + k;v] = F* (ug + nyus + kjv) + Fw,
[us + m;v] = F*(us + m;v) + Fuw,
[v] = F*v 4+ Fw, [w] = F*w, [0] ={0},[1] = R,
U IS JIOOBIX S;, L, ny, kj,m; € F, 4,5 € {1,...,p"} cupasenmmso:

Annfuy + s;ug + ljug] = U [ug + nqug — (s; + ljng)v] Ulug — L] U [w] U (0],
ng€F

Annfug + kjv] = U [u1 — kjus + lgus] U [us + mqu] U [v] U [w] U[0],
lgeF maq€F
1
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AHH[UQ + n;us + k:jv] = U [u1 — (k] —+ l/gnl)U/Q —+ l5u3]
lgeF

U [ug - %Ug + kav} U [v] U [w] U [0],n; # 0,
ko €F !

Ann[usg + m;v] = U [ug + Squs — m;us] U [us + kqv] U [v] U [w] U 0],

sa€F ko€F
Ann[v] = U [ug + naus + kgv] U [ug + mqv] U [v] U [w] U [0],
na,kBEF meq€F
Annfw] = J.

Ha pucynke 1 mpejcrasieno reomerpudeckoe msobpazkenue rpada I'(R/ ~), 3a
uckmodenneM sBepmun [0] u [1] ([0] cmexma co Bcemn Beprmuamu, a [1] cmexxma
Tosbko [0]).

[v] [uzy + m,v]

ST

[u2+niu3:|-kjv} —————————— [1;1 +siu2+1’ju3}

1 1
V(4)
Y ’

~ -

(2)

—_

ecaua n; = 0;

ecma m; + 1 = 0;

ecin kj + sq +lgn; = 0;
ecim ninj +1=0.

\)

= W
— — — —

puc. 1

B nannOM n300pazkeHnu BEPIIUHEL (U1 + S;uz +1jus), [ug+n;uz+k;v], [us+m,;v] aro
rpyunsl Bepiud rpada I'(R/ ~), npudyeM ImyHKTHpPHBIE pebpa O3HAYAIOT CMEXKHOCTH
BepINUH rpada IpK BHIIIOJHEHNE HEKOTOPHIX YCIOBUI, YKA3aHHBIX BHU3Y PUCYHKA.

Hannast pabora poI0IzKaeT UCCIeOBAHUS 110 TIOCTPOCHUIO IpadOB JleTuTe el Hy-
JIst KOMMYTATHBHBIX KoJiell opstika p°” (j1/1s1 koster nopsijika p°” 3aj1aua periena B [3]).
DTOT pe3ysbraT, Kak pUMep, BazKeH /It aKTyaJabHON B HACTOSIIEE BPeMsl TEMATUKE
10 KJ1accuuKanyum KOHEYHBIX KOJIEI, YI0BIETBOPAIONIMX HEKOTOPOMY YCIOBUIO HA UX
rpadbl geuTeseil HyJIs.
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