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PROGRAM

June 9, Tuesday
Conference venue: Tomsk State University (302 room, bldg. 2, 36 Lenina ave., Tomsk)
Yandex Telemost: https://telemost.yandex.ru/j/25408335126224
Schedule of talks according UTC+7 / GMT+7 time zone

8:30 — 8:50 Registration
8:50 — 9:00 Opening

Andrei Vesnin, The right-angled Coxeter group of minimal covolume in
3- dimensional hyperbolic space

9:00 - 9:45
9:50 - 10:35 Andrei Malyutin, On group actions on low-dimensional manifolds
10:35-10:55 Coffee break
10:55-11:40  Valeriy Bardakov, Construction and properties of singquandles
11:45-12:30  Egor Timoshenko, Generalizations of E-groups
12:30 — 14:00 Lunch
14:00 - 14:30  Tatyana Kozlovskaya, Some decompositions of the cactus group
14:35-15:05  Tsyrendorzhi Norbosambuev, Potent formal matrices over residue class rings
15:10 - 15:40  Maxim Ivanov, Non-abelian exterior product and theorems of Schur and Baer
15:40 - 16:00 Coffee break
16:00 - 16:25  Abilkaiyr Oshan, Associative Yang—Baxter equation

16:30 —16:55  Madeti Prabhakar, B-Index polynomial for twisted knots
(online)
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June 10, Wednesday

Conference venue: Tomsk State University (302 room, bldg. 2, 36 Lenina ave., Tomsk)

Yandex Telemost: https://telemost.yandex.ru/j/25408335126224

9:00 - 9:45
9:50 - 10:35
10:35 - 10:55
10:55 - 11:40
11:45-12:30
12:30 - 14:00

14:00 — 14:30

14:35-15:05

15:10 — 15:40

15:40 — 16:00

16:00 — 16:25
(online)

16:30 — 16:55
(online)

17:00 — 17:25
(online)

18:00

Schedule of talks according UTC+7 / GMT+7 time zone

Andrey Vasil’ev, Multivalued groups and Schur rings
Olga Pochinka, Planetary link of a periodic knot
Coffee break
Olga Sipacheva, Topological groups and Mal'tsev spaces
Evgeny Fominykh, 3-Manifolds with moderately poor triangulations
Lunch
Dmitry Kaparulin, Quasiclassical quantization of chaotic systems

Ivan Kolesnikov, A family of conformal mappings onto a polygon with a tangent slit
of variable length

Andrei Egorov, On ideal and finite vertices of right-angled hyperbolic polyhedra in
dimensions 5 to 12

Coffee break

Kirandeep Kaur, Extending quasi-alternating links via opposite-type rational and
non-alternating pretzel tangles

Vaibhav Keshari, Presentations and representations of the multi-virtual twin group
and associated subgroups

Tumpa Mahato, Gordian complexes of twisted knots and the @QZ polynomial

Excursion (Astronomical Observatory, Main Building of Tomsk State University)
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June 11, Thursday

Conference venue: Tomsk State University (302 room, bldg. 2, 36 Lenina ave., Tomsk)

Yandex Telemost: https://telemost.yandex.ru/j/25408335126224

9:00 — 9:45
9:50-10:35

10:35 - 10:55
10:55 -11:40

11:45 -12:30
12:30 — 14:00

14:00 — 14:25
(online)

14:30 — 14:55
(online)

15:00 - 15:25
(online)

15:30 — 15:40

Schedule of talks according UTC+7 / GMT+7 time zone

Anton Klyachko, Non-Leighton cell complexes
Igor Nikonov, Homotopical multicrossing complex
Coffee break

Mikhail Neshchadim, Generalized identities of quasigroups and compatible
structures of generalized Alexander quandles

Andrey Chekhlov, Completely inert subgroups of Abelian groups

Lunch

Komal Negi, Twisted virtual doodles and twisted virtual twins

Amrendra Singh Gill, Equivalence of virtual links under arc shift move

Sahil Joshi, Unknotting and region unknotting numbers of weaving knots

Closing & wrap-up
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Andrei Vesnin

The right-angled Coxeter group of minimal covolume
in 3-dimensional hyperbolic space

We prove that among all right-angled Coxeter groups in 3-dimensional hyperbolic space,
the group generated by reflections in the faces of a right-angled bypiramid has the smallest
covolume. This bypiramid has three ideal and two finite vertices. The group is arithmetic,
and its covolume is equal to Catalan's constant G=0,915965....

The talk is based on the joint work with Andrey Egorov, see [1].

Reference:
[1] Vesnin A., Egorov A. The right-angled Coxeter group of minimal covolume in
3- dimensional hyperbolic space. Siberian Math. J., 2025, 66(6), 1037-1056.

Andrei Malyutin
On group actions on low-dimensional manifolds

Group actions on manifolds form a vast, diverse theory with rich connections to algebra,
topology, geometry, dynamical systems theory, geometric group theory, etc. The list of
basic objects in this theory includes automorphism groups of manifolds, fundamental groups
of manifolds and knots, braid groups, mapping class groups. The theory includes a

fascinating subfield that has developed around a complex of phenomena observed in the



case of low-dimensional manifolds. This talk will discuss a number of results and open

questions related to this area.

Valeriy Bardakov
Construction and properties of singguandles

It is well known that quandle is a very strong invariant of classical knots. Some years ago
M. Elhamdadi introduced singquandle what is an analog of quandles for singular knots and
links. In my talk I recall the definition, suggest equivalent, but more convenient definition
and suggest some constructions of singquandles, which come from conjugacy quandles and
core quandles.

This is joint work with Tatyana Kozlovskaya and Mohamed Elhamdady.

Egor Timoshenko
Generalizations of E-groups

We say that an Abelian group A4 is an E-group if it is isomorphic to the group Hom(A, A)
and any two endomorphisms of A commute. We consider some classes of Abelian groups
which contain the class of E-groups. The talk is devoted to the properties of these

generalizations of E-groups.

Tatyana Kozlovskaya
Some decompositions of the cactus group

We study the commutator subgroup J, of the cactus group J, on four strands and obtain
generators and defining relations for it. We show that J, has a presentation with three

genera- tors and two defining relations. We also decompose J, as an HNN extension with



base group Z, * Z, * Z and infinite cyclic associated subgroups. This yields a normal form
for elements of J, and hence of J,.

We prove that the pure cactus group P/, is both an HNN extension of a free group and an
amalgamated free product of a free group and an infinite cyclic group over a cyclic

subgroup. These decompositions give a normal form for elements of PJ,, and therefore of /,.

Tsyrendorzhi Norbosambuev
Potent formal matrices over residue class rings

Let us recall that an element r of the ring R is called potent if some power of r is equal to
r. We say that r is g-potent if g is the least positive integer such that the g-th power of r is
equal to r. In particular, if the square of r is equal to r, then r is called idempotent.

Formal matrices generalize the concept of matrices over a ring in the sense that their entries
may belong to several different rings and bimodules. In some cases, it is possible to
introduce an analog of a determinant for them and establish properties similar to those of
ordinary matrices over a ring. For further details on formal matrices, see, for example, [1].
This talk will present results obtained by the author and co-authors on potent formal matrices
over residue rings [2-5].

For example, in [2], an interesting connection was discovered between idempotent formal
matrices of order 2 over residue class rings and the famous sequence of Catalan numbers.
A similar relationship exists between involutory formal matrices and a sequence defined
similarly to the Catalan sequence [4]. Also a complete characterization of potent formal

matrices of order 2 over residue class rings was obtained in [5].

References:

[1] Krylov P., Tuganbaev A. (2017) Formal Matrices // Algebra and Applications. Vol. 23.
Springer.

[2] Koroleva A.M., Norbosambuev T.D., Podkorytov M.V. (2025) Idempotent and nil-clean
formal matrices of order 2 over residue class rings // Tomsk State University Journal of
Mathematics and Mechanics. Vol. 93. pp. 30—40.



[3] Elfimova A.M., Norbosambuev T.D., Podkorytov M.V. (2024) Nilpotent, nil-good and
nil-clean formal matrices over residue class rings // Tomsk State University Journal of
Mathematics and Mechanics. Vol. 91. pp. 31-40.

[4] Norbosambuev T.D., Sarsekov S.M. Invo-clean formal matrices over residue class rings
Il (in works).

[5] Norbosambuev T.D., Sarsekov S.M. g-potent formal matrices of order 2 over residue
class rings // (in works).

Maxim lvanov
Non-abelian exterior product and theorems of Schur and Baer

Schur’s theorem and Baer’s theorem are results in group theory, connecting the upper
central quotients with the lower central series. We will talk about generalisations of these
theorems using methods related with the non-abelian exterior product and tensor product of

groups.

Abilkaiyr Oshan
Associative Yang—Baxter equation

In this talk we consider the associative Yang—Baxter equation on quandle algebra K[D,,]
and construct corresponding R-matrice.

We discuss how these solutions are related to cyclic permutations of the elements of D,,
and give a geometric interpretation in terms of discrete cyclic transformations of a polygon.
Some observations about tensor structures and discrete difference-type operators arising

from these constructions will also be presented.



Madeti Prabhakar
B-Index polynomial for twisted knots

A twisted link is a generalization of a virtual link associated with link diagrams on closed
surfaces, which may be non-orientable. In this talk, we generalize the notion of the index
value for twisted knots and based on this generalization, we introduce a polynomial invariant
for twisted knots, called the B-Index polynomial. We present examples demonstrating that
the B-Index polynomial can distinguish certain families of twisted knots that are
indistinguishable by previously known invariants, underscoring the significance of this
twisted knot invariant. To conclude, we will examine the polynomial's behavior under
mirror images and orientation reversal, providing a comprehensive overview of its

symmetry properties.
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Andrey Vasil’ev
Multivalued groups and Schur rings

The concept of multivalued group goes back to a construction in the Buchshtaber-Novikov
paper of 1971. Nowadays, the theory of multivalued groups is an actively developing part
of mathematics and finds numerous applications. We present a quite natural construction of
multivalued groups from Schur rings. We show that this construction provides a wide class
of multivalued groups which are not double coset groups. The talk is based on the joint

papers with llia Ponomarenko.

Olga Pochinka
Planetary link of a periodic knot

This work provides a partial solution to the Birman-Williams problem concerning the
description of the planetary link of a fibered knot K < $3. Using Nielsen’s theory for the
classification of periodic surface homeomorphisms and its close connection to the theory of
gradient-like diffeomorphisms, we prove that the planetary link of a (2, q) torus knot is a
link consisting of the (2, q) torus knot and a Hopf link. Furthermore, we classify all flows
on $3 that realize this planetary link.

The work was supported by the Russian Science Foundation (project 23-71-30008).

11



Olga Sipacheva
Topological groups and Mal'tsev spaces

A Mal'tsev operation is a ternary operation p(x, y, z) satisfying the identities p(x,y,y) =
p(y,y,x) = x. Such operations naturally arise on quasigroups, left and right loops, and
guandles. A topological group is a group with a topology with respect to which
multiplication and inversion are continuous, and a Mal'tsev space is a topological space
admitting a continuous Mal'tsev operation. The interplay between algebraic and topological
properties of topological groups, Mal'tsev spaces, and other topological-algebraic systems
Is discussed. Algebraic systems with a topology with respect to which the operations are

separately continuous are also touched upon.

Evgeny Fominykh
3-Manifolds with moderately poor triangulations

Poor special polyhedra and poor triangulations were introduced by V. Turaev, A. Vesnin,
E. Shumakova and E. Fominykh. Using Turaev—Viro invariants it was established that every
compact 3-manifold M has a finite number of poor triangulations. Moreover, all poor
triangulations of M consist of the same number of tetrahedra. We introduce the concept of
a moderately poor triangulation of a compact 3-manifold, which generalizes the concept of
a poor triangulation, and prove that all moderately poor triangulations of a manifold consist
of the same number of tetrahedra. Such triangulations were previously described B. Martelli
and E. Fominykh as triangulations that do not contain normal surfaces of a special type. In
our terminology, one of the main results of Martelli-Fominykh is that among the
triangulations of closed manifolds, there exists exactly one moderately poor triangulation,

namely, the minimal triangulation of the lens space with parameters (5, 2).

12



Dmitry Kaparulin
Quiasiclassical quantization of chaotic systems

The talk considers a class of models obtained by a small perturbation of exactly solvable
theories. Using canonical perturbation theory, generalized Bohr—-Sommerfeld quantization
rules are derived. These rules yield stationary states and the first-order correction to
unperturbed energies. Special focus is given to models with a degenerate energy spectrum,
for which a quasiclassical analogue of the secular equation is obtained. The general

construction is illustrated on a system of coupled oscillators with equal frequencies.

Ivan Kolesnikov
A family of conformal mappings onto a polygon with a tangent slit of variable length

This work studies a family of conformal mappings of the upper half-plane onto an
unbounded polygon (with a vertex A at infinity). A slit of variable length emanates from the
vertex A. The slit is tangent to one side of the polygon and makes an angle am with the other
side, where 0 < a < 2. The variable parameter of the family depends monotonically on the
slit length. We get a system of first-order ordinary differential equations for the accessory
parameters of the family. The solution to this system is constructed in the form of

generalized power series, whose exponents depend on the angle ar.

Andrei Egorov

On ideal and finite vertices of right-angled hyperbolic polyhedra
in dimensions 5 to 12

We study right-angled hyperbolic polyhedra of finite volume in dimensions 5 to 12. Using
orthogonal gluing arguments, we obtain new restrictions on the possible numbers of ideal
and finite vertices. In particular, we prove that every such polyhedron in dimension 5 has at

least three ideal vertices, while every such polyhedron in dimension 7 has at least four finite

13



vertices. Together with recurrence formulas, these results imply improved vertex estimates

in all higher admissible dimensions.

Kirandeep Kaur

Extending quasi-alternating links via opposite-type rational
and non-alternating pretzel tangles

Champanerkar and Kofman [1] introduced a method for constructing quasi-alternating links
by replacing a quasi-alternating crossing with a rational tangle of the same type. However,
this approach does not generally extend to alternating tangles of the opposite type or to non-
alternating tangles.

In this talk, we present sufficient conditions under which the construction remains valid for
alternating rational tangles of the opposite type and show that it also applies to certain non-
alternating pretzel tangles. As an application, we provide examples of non-alternating quasi-
alternating knots with 13 crossings. We conclude by discussing a family of quasi-alternating
links featuring a non-twisted quasi-alternating crossing that satisfies these sufficient

conditions.

Reference:
[1] Champanerkar A., Kofman I. Twisting quasi-alternating links. Proc. Amer. Math. Soc.,
2009, 137 (7), 2451-2458.

Vaibhav Keshari

Presentations and representations of the multi-virtual twin group
and associated subgroups

Motivated by the multi-virtual braid group introduced by L. Kauffman, and by the study of
extensions of the well-known twin group T,, ,n = 2, in this talk I will discuss a new group
called the multi-virtual twin group M;VT,, where k > 1 and n > 2, together with two
associated subgroups: the multi- virtual pure twin group M, VT,,, and the multi-virtual semi-
14



pure twin group M, VHT,,. | will also discuss the classification of homogeneous 2-local rep-
resentations of M, VT, into GL,,(C) for all k > 1 and n > 3, showing that they fall into
exactly eight distinct types. Further, | will present results concerning their faithfulness and
irreducibility, along with induced non-local representations of M, VPT,,, and conditions for

their irreducibility.

Tumpa Mahato
Gordian complexes of twisted knots and the Q% polynomial

We introduce Gordian complexes of twisted knots for the following local moves: the arc
shift move, the region arc shift move, and the forbidden move F,. For each move, we show
the existence of higher-dimensional simplices in these complexes. We observe that existing
index-type polynomial invariants do not distinguish the fami- lies in the simplices.
Therefore, we define a new invariant, called the QZ-polynomial, which extends Kamada’s
Q-polynomial by incorporating zero-index crossing data and discuss its properties.

This talk is a joint work with Prabhakar Madeti.

15
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Anton Klyachko
Non-Leighton cell complexes

Leighton's theorem (1982) says that two finite graphs admitting a common covering have
also a finite common covering. It is known that, for two-dimensional CW-complexes, a

similar statement is not true. This talk is about small counter-examples.

Igor Nikonov
Homotopical multicrossing complex

We introduce the multicrossing complex of a tangle and define the crossing homology class.
In a sense, the multicrossing complex unifies tribracket, biquandle and crossoid homologies;
and the tribracket, biquandle and crossoid cycle invariants are actually the result of pairing

a tribracket (biquandle, crossoid) cocycle with the crossing homology class.

16



Mikhail Neshchadim

Generalized identities of quasigroups and compatible structures of generalized
Alexander quandles

The paper [1] studies the question of when two structures of generalized Alexander quandles
constructed on the group < G,> are compatible by the generalized right distributivity
identity
(xoy)xz=(xx2)o(y*2z),x,y,2€G

or the generalized mediality identity

(xoy)*x(zot)=(xxz)o(y*t),x,y,Z,t€G
Note that the compatibility of quandle operations via the mediality identity implies their
compatibility with respect to the right distributivity identity. However, the converse is not
true.
The work was supported by the Fundamental Research Program of the Siberian Branch of
the Russian Academy of Sciences (no. 1.1.5, Project FWNF2026-0029).

Reference:

[1] Borodin A.N., Neshchadim M.V., Simonov A.A. Compatible Structures of Generalized
Alexander Quandles: Distributivity and Medial Identities. Siberian Mathematical Journal.
2025. V. 66. N 4. P. 903-913. DOI: 10.1134/s0037446625040032

Andrey Chekhlov
Completely inert subgroups of Abelian groups

Are studied the so-called completely inert and uniformly completely inert subgroups of
Abelian groups It is proved that a subgroup is completely inert exactly when it is
characteristically inert. Also proved that a subgroup is uniformly completely inert precisely

when itis uniformly characteristically inert.
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Komal Negi
Twisted virtual doodles and twisted virtual twins

In this talk, I will talk about twisted virtual doodles, defined as stable equivalence classes of
immersed circles on closed surfaces that may be non-orientable. These objects admit planar
representative diagrams, considered up to a suitable set of Reidemeister-type moves. To
develop the associated braid-theoretic framework, we define twisted virtual twin groups as
natural extensions of virtual twin groups, and establish Alexander- and Markov- type
theorems in this set-up. This shows that twisted virtual doodles unify and extend both
classical and virtual doodle theories. We further investigate the structure of the pure twisted
virtual twin group, providing a presentation and deriving several structural and
combinatorial properties. In particular, we obtain two interesting decompositions of the
twisted virtual twin group and its pure subgroup, from which it follows that both groups
have trivial center and are residually finite as well as Hopfian.

This is a joint work with Prof. Mahender Singh.

Amrendra Singh Gill
Equivalence of virtual links under arc shift move

In this talk, we study the equivalence problem for virtual links modulo arc shift move. A
characterization of the class of n-component virtual links that can be unlinked by arc-shift
moves is established using the virtual linking numbers. A connection between minimum

number of moves required to unlink a virtual link and its odd writhe is also explored.

18



Sahil Joshi
Unknotting and region unknotting numbers of weaving knots

In this talk, we define the warping degree of a braid diagram and calculate it for certain

braids to find upper bounds of the unknotting number and the region unknotting numbers

for some families of weaving knots.
This is joint work with Ayaka Shimizu and Amrendra Singh Gill.

19
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