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I. Lecture courses



ISGA26 lecture courses

Locally nilpotent derivations and automorphisms of algebraic varieties

I. V. Arzhantsev

The course consists of three parts. The first part is about the algebraic theory of locally
nilpotent derivations. In the second part we study automorphisms of affine algebraic varieties
using gradings on the algebra of regular functions and describing homogeneous locally
nilpotent derivations of such algebras. In the third part we apply these results to study
automorphisms of projective varieties. This approach is based on the concept of Cox rings.
Among other things, following Demazure, we obtain a description of the automorphism
group of a complete toric variety.
HSE University, Moscow (Russia)
E-mail: arjantsev@hse.ru
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ISGA26 lecture courses

The arithmetics of binary quadratic operads

P. S. Kolesnikov

Operads are combinatorial objects emerging in various fields of mathematics. Formally,
an operad is a category with an additional structure (multi-morphisms) that has only one
object. On the other hand, an operad may be considered as a governing object for an
equational class of algebraic systems (a variety), with generators–operations and relations–
identities. In the mini-course, we consider the class of binary quadratic operads (in the sense
of V. Ginzburg and M. Kapranov) corresponding to the classes of non-associative algebras
defined by quadratic identities (like associative, Lie, Poisson, Novikov algebras, etc.). We will
learn how to compute Manin products of such operads (black and white product), discuss
Koszul duality of operads, and consider applications of these constructions.
IM SB RAS, NSU, Novosibirsk (Russia)
E-mail: pavelsk@math.nsc.ru
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ISGA26 lecture courses

The (2, 3)-generated and Hurwitz groups

M.A. Vsemirnov

First, we consider the finite quotients of the famous modular group PSL(2,Z). For more than
a century this problem attracted a lot of interest. Next, we focus on an important subclass
of such groups, the so-called Hurwitz groups. We discuss constructive methods, which allow
us to build many Hurwitz generators for matrix groups of large rank, and also explain why
Hurwitz groups in low dimensions are rather rare. To deal with these obstructions we consider
tools from representation theory, like Scott’s formula. At the end some open problems and
directions of further research will be discussed.
PDMI RAS, SPbU, Saint-Petersburg (Russia)
E-mail: vsemir@pdmi.ras.ru

6

mailto:vsemir@pdmi.ras.ru


II. Short talks



ISGA26 Short talks

δ-Leibniz algebras and related δ-type algebras

Jobir Adashev

The concept of Leibniz algebras, introduced as a non-antisymmetric generalization of Lie
algebras, was popularized by Jean-Louis Loday in the 1990s in the framework of Lie
dialgebras and continues to attract significant attention. A key feature of Leibniz algebras is
that right multiplication by any element acts as a derivation. The notion of derivations plays
a fundamental role not only in Leibniz algebras but also in many other algebraic structures,
including Lie, Jordan, Novikov, and Poisson algebras.

Recently, the concept of anti-Leibniz algebras has been introduced by replacing
derivations with antiderivations (or (−1)-derivations). Anti-Leibniz algebras can be viewed
as noncommutative generalizations of Jacobi–Jordan (mock-Lie) algebras.

We study δ-Leibniz algebras, which provide a unified generalization of both Leibniz
and anti-Leibniz algebras via the concept of δ-derivations. The idea of δ-type algebras first
appeared in the study of Poisson and anti-Poisson algebras and was later extended to Novikov
algebras. The notion of a δ-commutator provides a special type of algebra mutation and has
been extensively studied for Leibniz and Zinbiel algebras. Related structures such as quasi-
associative and quasi-alternative algebras can also be defined via appropriate δ-commutator
products.

We introduce δ-Lie algebras and show that almost all of them are 2-step nilpotent,
with exceptional behavior occurring at δ = − 1

2 . We define δ-Lie dialgebras and prove that
they are equivalent to 2-step nilpotent algebras or, equivalently, to antiassociative anti-
right-commutative algebras. Further investigate these algebras by constructing bases of free
algebras and describing identities governing their Koszul dual operads, noting that the first
non-2-step nilpotent examples appear in dimension 7.

Moreover, we show that there are no simple anti-Leibniz algebras and that every
symmetric anti-Leibniz algebra is a central extension of a Jacobi–Jordan algebra. In addition,
we prove that every δ-associative algebra is 3-step nilpotent and characterize commutative
δ-Leibniz algebras. Further results generalize known relationships between Leibniz, anti-
Leibniz, associative, and antiassociative algebras within the δ-framework. Symmetric δ-
Leibniz algebras are shown to be power-associative and, for δ ̸= 1

2 , nilalgebras of nilindex 3.
We also introduce δ-Zinbiel algebras as Koszul duals of δ-Leibniz algebras, classify them

in dimension two, and study their nilpotency properties, including bounds on their lengths.
Analogues of classical results are established, including the fact that every finite-dimensional
anti-Zinbiel algebra is nilpotent.

Finally, we connect Lie-admissible and Jacobi–Jordan admissible algebras through the δ-
commutator framework. We characterize symmetric δ-Leibniz admissible algebras and prove
that they are nilalgebras whenever δ /∈ {±1, 1

2}. Algebras of δ-biderivation type are shown
to form a bridge between biderivation-type and anti-biderivation-type algebras, highlighting
the unifying role of δ-biderivations.
Institute of Mathematics, Uzbekistan Academy of Sciences, Tashkent (Uzbekistan)
E-mail: adashevjq@mail.ru
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ISGA26 Short talks

Bounding the derived length of finite solvable groups using character degrees

K. Dastouri

One of the classical results in character theory is a theorem of Taketa, which states that
every M -group (a finite group where every ordinary irreducible character is monomial) is
solvable. Moreover, his proof yields the inequality dl(G) ≤ | cd(G)|, bounding the derived
length of G by the number of its distinct irreducible character degrees. This inspired the
famous Isaacs-Seitz conjecture (or Taketa’s problem), which asserts that the same inequality
dl(G) ≤ | cd(G)| holds for all finite solvable groups. While this conjecture remains open
in general, significant partial results are known, such as Berger’s proof for groups of odd
order [4] and Gluck’s general bound dl(G) ≤ 2| cd(G)| [3].

This talk explores an analogue of this theory within the framework of π-partial
characters, as developed by Isaacs for π-separable groups. We introduce and study the class
of Mπ-groups: π-separable groups in which every irreducible Isaacs π-partial character is
monomial. We will describe a bound for the derived length of an Mπ-group in terms of its
π-partial character degrees.

Theorem. Let G be an Mπ-group. Then G/Oπ′ (G) is solvable and dl(G/Oπ′ (G)) ≤
|cdπ(G)|.

This generalizes Taketa’s inequality and as a corollary, if the π′-core Oπ′ (G) is solvable,
then G itself is solvable and we obtain an explicit bound for its derived length. In the special
case of Mp′ -groups, this yields dl(G) ≤ |cdp′ (G)|+dl(Op(G)), which implies Gluck’s bound
dl(G) ≤ 2|cd(G)| for this class.

Finally, we investigate the Isaacs-Knutson conjecture [2] concerning the derived length
of a normal subgroup N in relation to the character degrees of G that are non-trivial on
N . We extend this to the π-partial setting, proving that if G is an Mπ-group with solvable
Oπ′ (G) and N ⊴ G, then dl(N) ≤ |cdπ(G|N)|+ dl(Oπ′ (G)).

Examples, including (C3×C3)⋉SL(2, 3), will be presented to demonstrate the sharpness
of these results and to distinguish Mπ-groups from ordinary M -groups. Some of these results
are based on joint work [1].

References
[1] K. Dastouri, A. Iranmanesh, and M. Ghasemi, Monomial Isaacs π-partial characters and derived length,

J. Algebra Appl. 24 (2025), no. 4, Paper No. 2550108, 8 pp.
[2] I. M. Isaacs and G. Knutson, Irreducible character degrees and normal subgroups, J. Algebra 199

(1998), 302-326.
[3] D. Gluck, Bounding the number of character degrees of a solvable group, J. London Math. Soc. (2) 31

(1985), 457-462.
[4] T. R. Berger, Characters and derived length in groups of odd order, J. Algebra 39 (1976), 199-207.

Beijing International Center for Mathematical Research
Peking University, Beijing (China)
E-mail: k.dastouri@bicmr.pku.edu.cn
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ISGA26 Short talks

Chiral algebras with abelian conformal part

I. V. Dudin, P. S. Kolesnikov

We study a categorical approach to the concept of varieties of chiral algebras. In
particular, chiral Lie algebras are known as vertex algebras; in general, chiral algebras are a
generalization of conformal algebras. We prove that the class of chiral algebras of a variety
defined by a binary quadratic operad Var , whose conformal structure is abelian, coincides
with the class of differential algebras of the variety defined by the black Manin product of
operads Var and Com.
Sobolev Insitute of Mathematics, Novosibirsk (Russia)
E-mail: i.v.dudin@math.nsc.ru, pavelsk@math.nsc.ru
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ISGA26 Short talks

Rota—Baxter operators on finite simple groups

V. Gubarev

Rota—Baxter operators on algebras have been studied since 1960; to date, numerous
connections have been discovered between them and such areas as the Yang—Baxter
equation, pre- and postalgebras, double Lie algebras, multiple zeta values.

In 2020, L. Guo, H. Lang, Y. Sheng defined [4] an analogue of Rota—Baxter operator
on a group.

Definition [4]. Let G be a group. A map B : G → G is called a Rota—Baxter operator
(RB-operator) of weight 1 if

B(g)B(h) = B(gB(g)hB(g)−1)

holds for all g, h ∈ G.
On any group G, one has always trivial RB-operators B1 : g → e and B2 : g → g−1.

Given an exact factorization G = HL, the map B : hl → l−1 is a splitting Rota—Baxter
operator on G. Note that trivial RB-operators are splitting.

The problem of description of RB-operators on finite simple groups was posed in [1].
There, it was proved that all RB-operators on sporadic simple groups are splitting.

In [2], it was shown that there exist non-spliting RB-operators on simple alternating
groups. Let us formulate some conditions for numbers m, q: (i) q is a prime-power; (ii) each
prime divisor of m divides q − 1; (iii) q ≡ 3(mod 4) and m ≡ 2(mod 4).

Theorem 1 [2]. Let B be a Rota—Baxter operator on a simple alternating group An.
B is non-splitting if and only if one of the following holds:

(a) n = qm and m, q satisfy the conditions (i)–(iii);
(b) n = qm + 1 and m, q satisfy the conditions (i)–(iii).

Moreover, there is a description of all such B.
In [3], RB-operators on some classes of simple groups of Lie type were described.
Theorem 2 [3]. All Rota—Baxter operators on finite simple exceptional groups of Lie

type are trivial.
Theorem 3 [3]. All Rota—Baxter operators on PSL2(q) are splitting.
The study was supported by a grant from the Russian Science Foundation №23-71-10005,

https://rscf.ru/project/23-71-10005/
References

[1] V.G. Bardakov, V. Gubarev, Rota–Baxter operators on groups, Proc. Indian Acad. Sci. (Math. Sci.), (1)
133 (2023), N4.

[2] A. Galt, V. Gubarev, Rota–Baxter operators on dihedral and alternating groups, Advances in Group
Theory and Applications (accepted), arxiv:2404.14078.

[3] A. Galt, V. Gubarev, On Rota–Baxter operators on finite simple groups of Lie type, Int. J. Group Theory
(4) 15 (2026), 215–225.

[4] L. Guo, H. Lang, Yu. Sheng, Integration and geometrization of Rota–Baxter Lie algebras, Adv. Math.
387 (2021), 107834.

Novosibirsk State University, Novosibirsk (Russia)
E-mail: wsewolod89@gmail.com
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ISGA26 Short talks

Radiant toric varieties

Zeyu Li

The term “radiant toric variety"was named in the article [1], but research on it had
already begun in [2]. This is a cool class of toric varieties which has important distinguishing
features that make it attractive for study. It has several equivalent definitions (see [1,
Theorem A] and the references therein).

Theorem.Let X be a complete toric variety. The following conditions are equivalent(in
which case, we say that X is a radiant toric variety.):

(1) a maximal unipotent subgroup U of the automorphism group Aut(X) acts on X
with an open orbit.

(2) the variety X admits an additive action;
(3) the variety X admits a normalized additive action;
(4) the fan ΣX is bilateral.
We will review relevant research and further illustrate them with some concrete

examples, such as (weighted) projective spaces, Hirzebruch surfaces, and others.
References

[1] I. Arzhantsev, A. Perepechko and K. Shakhmatov. “Radiant toric varieties and unipotent group actions”,
Bull. Sci. Math., 192 (2024), 103418

[2] I. Arzhantsev, E. Romaskevich. “Additive actions on toric varieties”, Proc. Amer. Math. Soc., 145:5
(2017), 1865-1879

[3] D. Cox, J. Little, and H. Schenck. Toric Varieties. Grad. Stud. Math. 124, AMS, Providence, RI, 2011
[4] S. Dzhunusov. Additive actions on complete toric surfaces. Internat. J. Algebra Comput. 31 (2021),

no. 1, 19-35
[5] S. Dzhunusov. “On uniqueness of additive actions on complete toric varieties”, J. Algebra, 609, (2022),

642-656
[6] W. Fulton. Introduction to toric varieties. Ann. of Math. Stud. 131, Princeton University Press,

Princeton, NJ, 1993
[7] T. Oda. Convex Bodies and Algebraic Geometry. Ergeb. Math. Grenzgeb. (3) 15, Springer-Verlag,

Berlin, 1988
[8] A. Shafarevich. Euler-symmetric projective toric varieties and additive actions. Indag. Math. (N.S.) 34

(2023), no. 1, 42-53
[9] K. Shakhmatov. Smooth non-projective equivariant completions of affine spaces. Math. Notes 109

(2021), no. 6, 884-895

HSE University, Moscow (Russia)
E-mail: lizeyu0504007@126.com
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ISGA26 Short talks

On recognition by Gruenberg–Kegel graph of finite nonabelian simple groups
with orders having prime divisors at most 17

D.D. Lonovenko

The Gruenberg—Kegel graph (or the prime graph) Γ(G) of a finite group G is defined as
follows. The vertex set of Γ(G) is the set of all prime divisors of the order of G. Two distinct
primes p and q are adjacent in Γ(G) if and only if there exists an element of order pq in G. We
say that the problem of recognition by Gruenberg–Kegel graph is solved for a finite group if
the number of pairwise non-isomorphic finite groups with the same Gruenberg–Kegel graph
as the group under study is known. In 2026, N. V. Maslova and L. G. Nechitailo [1] completed
solving the problem of recognition by Gruenberg-Kegel graph for all finite nonabelian simple
groups with orders having prime divisors at most 13. In this talk we discuss the problem
of recognition by Gruenberg-Kegel graph for nonabelian simple groups with orders having
prime divisors at most 17.

This is a joint work with K. A. Zhuravlev supervised by N. V. Maslova.

Acknowledgments. The work was performed as part of research conducted in the
Ural Mathematical Center with the financial support of the Ministry of Science and Higher
Education of the Russian Federation (Agreement number № 075-02-2026-737).

References
[1] N. V. Maslova, L. G. Nechitailo, On recognition by Gruenberg–Kegel graph of finite nonabelian simple

groups with orders having prime divisors at most 13// Trudy Instituta Matematiki i Mekhaniki UrO
RAN, 2026, vol. 32, no. 1, pp. 131–145. DOI: 10.21538/0134-4889-2026-32-1-fon-03.

Ural Federal University and N.N.Krasovskii Institute of Mathematics and Mechanics of the Ural Branch
of the Russian Academy of Sciences, Yekaterinburg, Russia
E-mail: dlonovenko@mail.ru
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ISGA26 Short talks

On the realizability of a simple labeled graph as the Gruenberg-Kegel graph of
a finite group

N.V. Maslova

The Gruenberg—Kegel graph (or the prime graph) Γ(G) of a finite group G is defined
as follows. The vertex set of Γ(G) is the set π(G) of all prime divisors of the order of G.
Two distinct primes p and q are adjacent in Γ(G) if and only if there exists an element of
order pq in G.

A simple graph Γ is a labelled graph if its vertices are labelled by pairwise distinct
primes. We denote by π(Γ) the set of labels of Γ, and let

h(Γ) = |{H | H is a finite group such that Γ(H) = Γ}|.
It is clear that h(Γ) ∈ {0} ∪ N ∪ {∞}.

Denote by S(G) the largest normal solvable subgroup of a finite group G. Recall that
a finite group G is almost simple if there is a finite nonabelian simple group S such that
S ∼= Inn(S)⊴G ≤ Aut(S).

Set F (x) = 500(x+ 1)(2x+ 4)3(26 + 2x2 + 6x(x+ 1)(2x+ 3) + 7x(x+ 1) + 3(x+ 1)).
Continuing the research begun in [1], we prove the following theorems.

Theorem 1. Let Γ be a labelled graph with π(Γ) = {p1, p2 . . . , pm}, where
p1 < p2 < . . . < pm. The following statements are equivalent:

(1) h(Γ) = ∞;
(2) h(Γ) > F (m);
(3) there is a finite group G such that Γ(G) = Γ and |G| > pm

9p2
m+pm+1 + 1;

(4) there is a finite group G such that Γ(G) = Γ and S(G) ̸= 1;
(5) there is a finite group G such that Γ(G) = Γ and G is not almost simple.

Note that using results obtained in [2], we can replace F (x) to a polynomial function of
degree at most 5.

Theorem 2. Let π = {p1, p2 . . . , pm} be a set of primes. There is a (large) constant
C = C(π) such that for each labelled disconnected graph Γ such that π(Γ) = π the following
statements are equivalent:

(1) h(Γ) > 0;
(2) there is a finite group G such that Γ(G) = Γ and |G| < C(π).

References
[1] P. J. Cameron, N. V. Maslova, Criterion of unrecognizability of a finite group

by its Gruenberg-Kegel graph// J. Algebra, 2022, vol. 607, Part A, pp. 186–213.
DOI: https://doi.org/10.1016/j.jalgebra.2021.12.005

[2] M. A. Grechkoseeva, A. V. Vasil’ev, On the prime graph of a finite group with unique nonabelian
composition factor// Communications in Algebra, 2022, vol. 50, no. 8, pp. 3447–3452.

N.N.Krasovskii Institute of Mathematics and Mechanics of the Ural Branch of the Russian Academy of
Sciences, Yekaterinburg, Russia
E-mail: butterson@mail.ru
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ISGA26 Short talks

Additive actions on projective surfaces with finitely many orbits

A. Yu. Perepechko

An additive action on an algebraic variety is an effective action of the vector group Gn
a

with an open orbit. Such actions arise naturally as equivariant compactifications of affine
spaces. Their classification is part of a long-standing research program in the geometry of
algebraic group actions, initiated by Brendan Hassett and Yuri Tschinkel in 1999 and still
actively pursued today.

In this talk we focus on the two-dimensional case and classify projective surfaces with
at most du Val (ADE) singularities that admit a G2

a-action with only finitely many orbits.
The orbit structure of such surfaces resembles that of toric varieties: there is one open orbit,
at most three one-dimensional orbits, and exactly one fixed point. A key tool is the bubble
space of equivariant blowups of Hirzebruch surfaces, combined with an explicit description
of the G2

a-action in local coordinates near exceptional curves.
A notable outcome is that the blowup of a Hirzebruch surface Fr (r ≥ 2) at two points

of a distinguished fiber admits a one-parameter family of pairwise non-isomorphic additive
actions — answering a question posed by Hassett and Tschinkel.

The talk is prepared within the framework of the project "International academic
cooperation" HSE University.
HSE University, Moscow (Russia)
E-mail: aperepechko@hse.ru
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ISGA26 Short talks

On lattices close to distributive ones

K.V. Selivanov

Definition [1]. A lattice is said to be close to distributive one if, for any of its elements
x, y, and z, the intervals

[(x ∧ z) ∨ (y ∧ z); (x ∨ y) ∧ z] and [(x ∧ y) ∨ z; (x ∨ z) ∧ (y ∨ z)]

have length at most 1.
The class of lattices close to distributive ones is a natural extension of the class of

distributive lattices.
It is well known that the minimal nondistributive lattices are the diamond and the

pentagon. The presence or absence of these lattices as sublattices determines whether a
lattice is distributive.

For the class of lattices close to distributive ones, it is natural to consider an analogous
problem, namely, to find the minimal lattices that are not close to distributive. In [2],
the speaker, jointly with A. G. Gein, showed that the class of minimal lattices not close
to distributive ones can be divided into two subclasses: the subclass of lattices that are
generated by 3 elements of a special kind, and the subclass of lattices that are generated by
4 elements of a special kind.

Both subclasses have been completely described by the speaker. The first subclass
contains 5 self-dual lattices and 12 pairs of dual lattices. This subclass was described in [3].
The second subclass contains 7 self-dual lattices and 67 pairs of dual lattices. The talk is
intended to present the method used to obtain the result for both subclasses. This description
makes it possible to obtain, for finite lattices, a criterion for deciding whether a given lattice
is close to distributive one.

Theorem. A finite lattice is close to distributive one if and only if it contains no a
minimal lattice that is not close to distributive one as a sublattice.

Acknowledgments. The work was performed as part of research conducted in the
Ural Mathematical Center with the financial support of the Ministry of Science and Higher
Education of the Russian Federation (Agreement number № 075-02-2026-737).

References
[1] A.G. Gein, I. D. Maslintsyn, K.E. Maslintsyna, K.V. Selivanov, 3-generated lattices close to distributive

ones, Algebra and Logic, 62, no. 4, 2023, 504–523.
[2] A.G. Gein, K.V. Selivanov, Modular lattices minimal in the class of lattices not close to distributive

// Algebra and Logic, 2025, vol. 64.
[3] K.V. Selivanov, Minimal 4-generated lattices not close to distributive ones // Trudy Instituta

Matematiki i Mekhaniki UrO RAN, 2026, vol. 32, no. 1, pp. 236–262. DOI: 10.21538/0134-4889-2026-
32-1-236-262.

Ural Federal University and N.N.Krasovskii Institute of Mathematics and Mechanics of the Ural Branch
of the Russian Academy of Sciences, Yekaterinburg, Russia
E-mail: ckirill2000@mail.ru
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ISGA26 Short talks

On Christophersen’s problem

R. Stasenko

Let A be an abelian local algebra over the field C of dimension n. In the beginning of
21th centuary Jan Christophersen asked whether the dimension of the group Aut(A) is more
than or equal n− 1 and the equality should only happen when A ⋍ C[t]/(tn). This problem
is still opened nowadays.

In 1996 S. Yau proved, that for graded artinian local algebras the following bound is
true:

dimAut(A) ⩾ dimA− dimSoc(A).

Then in 2013 A. Perepechko gave another lower bound:

dimAut(A) ⩾ dim(m/m2) · dimSoc(A).

Let S be a reductive algebraic group and let g be an algebra. The homomorphism
Φ : S → Aut(g) is called the S-structure on the algebra g. S-structure can be viewed as
another type of grading on g. The algebra g is called S-graded in this case.

The aim of the talk is to give some remarks to this problem and, using the upper bounds,
prove their analogies for the S-graded local algebras.
HSE University, Moscow (Russia)
E-mail: theromestasenko@yandex.ru
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ISGA26 Short talks

Integro-derivation Dzhumadildaev algebras: from the algebra of polynomials

Naurizbay Uzakbaev

In this talk, we discuss algebras constructed from the algebra of polynomials via
derivation and integration operators using a process introduced by Dzhumadildaev. We
present some properties of these algebras and describe new classes of infinite-dimensional
simple conservative algebras. In particular, we discuss the derivations of these algebras in
the cases of ranks 1 and 2.
Romanovsky Institute of Mathematics, Tashkent (Uzbekistan)
E-mail: nn.uzakbaev@gmail.com
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ISGA26 Short talks

On {2,3,5}-groups with conjugacy classes of distinct sizes

Zhou Wei

A finite group is called an ah-group if all of its conjugacy classes have distinct sizes.
In 1973, F. M. Markel proposed the famous S3-conjecture, which states that any non-
trivial finite ah-group is isomorphic to the symmetric group S3, and he verified it for all
supersolvable groups [2]. This conjecture was completely resolved for solvable groups in
1994 [3] and 1995 [1]. However, the general non-solvable cases remain open. In this talk, we
present our recent progress toward resolving the conjecture for {2, 3, 5}-groups.

References
[1] R. Knörr, W. Lempken, B. Thielcke, The S3-conjecture for solvable groups, Israel J. Math. 91 (1995),

61–76.
[2] F. M. Markel, Groups with many conjugate elements, J. Algebra 26 (1973), 69–74.
[3] J. Zhang, Finite groups with many conjugate elements, J. Algebra 170 (1994), 608–624.
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