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Automorphisms of twisted Chevalley groups
over rings

Elena I. Bunina

Abstract. Let R be a commutative ring with identity, equipped with an au-
tomorphism 6 of order dividing 2 or 3. We assume that 2 € R* and, in the
triality case, also that 3 € R*. I will present a local—global classification of
automorphisms of elementary and full twisted Chevalley groups of types %Ay,
0>3,2Dy, £ >4, 2Fg, and 3Dy, for every invariant isogeny type.

The proof combines the normal structure of twisted Chevalley groups
with local rigidity and affine gluing. An automorphism first acts on the
maximal congruence quotients. After a global normalization of the standard
relative-root frame, its action on the relative root subgroups is recovered from
an automorphism of the coefficient ring. Consequently, outside a small list of
exceptional cases, all automorphisms are compositions of the familiar inner,
diagonal, ring, graph, and central factors.

Over arbitrary rings two additional phenomena occur. In the low-rank
unitary types 2As and 2A4, there is an additive family of exceptional au-
tomorphisms supported on the fixed residual characteristic-three locus. In
absolute type Dy, local graph data must be assembled into compatible global
graph-ring automorphisms. In triality, the coefficient factor is governed by
preservation of the triality trace; the global theorem uses a separate residual
and relative local triality input.

As a concrete consequence, we obtain a complete description of the
automorphisms of the hyperbolic special unitary group SU4(R,0;Q4) over
every commutative ring with 2 € R*.

The results are joint work with Deep H. Makadiya.

Elena I. Bunina

Department of Mathematics
Bar-Ilan University

Ramat Gan, Israel

e-mail: helenbunina@gmail.com
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Reductive Group Schemes over LG-Rings
and Applications

Philippe Gille

Abstract. This talk is joint work with Erhard Neher and is based on the pa-
per published in the Nikolai Vavilov Memorial Issue of the European Journal
of Mathematics [G-N]. We study reductive group schemes over local-global
(LG) rings and develops a local-global approach to their structure. It applies
to conjugacy results for parabolic subgroups and for maximal split subtori.

Introduction and Motivation

The foundational treatise SGA3 by Demazure-Grothendieck establishes the theory
of reductive group schemes over a base ring R. Several central results—existence of
maximal tori, conjugacy of parabolic subgroups, and transitivity properties—are,
however, only proved in the special case where R a semilocal ring. Our purpose is
to extend most of these results to the strictly larger class of LG-rings (local-global
rings).

LG-rings. The concept of an LG-ring, introduced by McDonald and Waterhouse
[M-W] and first studied in depth by Estes and Guralnick [E-G], axiomatizes a key
property of semilocal rings: a polynomial in several variables represents a unit of
R if and only if it represents a unit over every residue field R/m (equivalently, over
every localization Ry,). This “local-global” principle for units is the origin of the
name. The class of LG-rings properly contains:

all semilocal rings (hence all fields and all artinian rings);

rings that are von Neumann regular modulo their Jacobson radical;
zero-dimensional rings;

the ring of all algebraic integers (and all real algebraic integers);
any finite R-algebra or integral extension of an LG-ring.

Notable non-examples include Z and polynomial rings R[X] over an integral do-
main.
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2 Philippe Gille

Motivation. The subject of LG-rings fell into near-oblivion until it was revived
by Garibaldi, Petersson, and Racine [G-P-R1, G-P-R2]| in their work on quadratic
forms and Jordan algebras. The present talk provides a geometric approach to LG-
rings and systematically extends the SGA3 toolkit, opening the way to applications
in the theory of forms and Azumaya algebras.

1. Geometric Characterization of LG-Rings

The key technical innovation is a geometric reformulation of the LG-property that
enables the transfer of SGA3 arguments from the semilocal to the LG setting.

Geometric characterization. Let R be an LG-ring, M a finite locally free R-
module, and U C W (M) an open quasi-compact subscheme of the affine scheme
W (M) = Spec(Sym(M*)) associated with M. Then:

UR)#0 < U(R/m) # 0 for every mazimal ideal m < R.

This local-to-global lifting of rational points is the engine of the paper. The
proof leverages the fact that for a quasi-compact open U defined by a finitely gen-
erated ideal I, one can construct an auxiliary linear polynomial that represents a
unit modulo every m; the LG-property then promotes it to a unit over R. A com-
panion result handles the primitive condition—rings that are LG with all residue
fields infinite—where R-density of U suffices.

A first application is a streamlined proof that finite projective R-modules of
constant rank over an LG-ring are free, recovering Pic(R) = 0 by an inductive
argument using unimodular elements.

2. Existence of Maximal Tori

It generalizes Grothendieck’s theorem on the existence of maximal tori in reductive
group schemes [SGA3, XIV, 3.20] from semilocal rings to LG-rings. The proof
follows the SGA3 approach via regular elements of the Lie algebra g = Lie(G)(R).
An important step is

Let G be a reductive group scheme over an LG-ring R satisfying the primitive
condition, or let G be adjoint. Then g admits a regular element.

The main result is the following:
Let G be a reductive group scheme over an LG-ring R. Then G admits a maximal
R-torus.

A further issue is that every parabolic subgroup admits a maximal torus.

12



LG rings 3

3. Parabolic Subgroups: Conjugacy and the Tits Index
We come now to the conjugacy theorems for parabolic subgroups.

Let G be a reductive group scheme over an LG-ring R. Two parabolic subgroups of
G of the same type are conjugate under G(R).

This generalizes the classical semilocal result. The proof again uses the geo-
metric characterization of LG rings: the relevant quotient scheme has R/m-points
for all m, hence an R-point.

It provides a unique smallest type tnn in the set of types of parabolic sub-
groups of G over an LG-ring. When G is semisimple and R is connected, allowing
to define the Tits index of G over R. It turns out that no new indices arise beyond
those already known from the field case.

4. Minimal Parabolics and Maximal Split Tori

We focus now on minimal parabolic subgroups, their Levi subgroups, and maximal
split tori in reductive group schemes over a connected LG-ring.

Let R be a connected LG-ring and G a reductive R-group scheme.

(a) G(R) acts transitively on the set of minimal parabolic subgroups of G.
(b) If G is semisimple, G(R) acts transitively on the maximal split R-subtori of
G.

This transitivity is the analogue of the Borel-Tits theory over fields and
is essential for defining structural invariants. As a consequence, one defines the
anisotropic kernel of G as the derived group of a minimal Levi subgroup—well-
defined thanks to the conjugacy result. This invariant plays a role analogous to
the anisotropic kernel in the classical theory of algebraic groups over fields.

5. Application : Cancellation Theorems

It leads to cancellation theorems via a cohomological principle having the following
consequences:

e Cancellation of modules and Azumaya algebras in tensor products:
If PRQ1 = PRQ: for suitable finite projective modules or Azumaya algebras,
then Ql = QQ.

e Cancellation of hermitian forms: analogues of Witt cancellation for her-
mitian forms over LG-rings, extending results from the semilocal case.

e Witt cancellation of quadratic forms : if g1 | g3 = ¢o L g3 for quadratic
forms q1, q2, g3 over an LG-ring, then ¢; = ¢o. This generalizes the earlier re-
sult of Dias [D] from her Ph.D. thesis, which was limited to a more restrictive
class of rings.

13



4 Philippe Gille

These cancellation theorems are the algebraic-geometric counterparts of the
classical cancellation results for forms over fields and semilocal rings, now valid
over the broader LG setting.

Conclusion

We extended important results from fields and semilocal rings to the broader class
of LG-rings. In particular one obtain cancellation theorems for projective modules
and Azumaya algebras. They also establish cancellation results for hermitian and
quadratic forms over LG-rings.

Overall, the work demonstrates the strength of LG-rings as a natural setting
for generalizing classical algebraic structures and cancellation phenomena.
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Double cosets of stabilizers of totally isotropic sub-
spaces in a special unitary group. Geometrical ap-
proach

Nikolai Gordeev

Let D be a division algebra with an involution and with the centre F' and
let V be a finite dimensional vector space with a symmetric or skew-symmetric
hermitian form. Further, let h be isotropic and let P,, P, be the stabilizers of
totally isotropic subspaces u,v <V in the group SU(D, h). Here we consider the
“geometrical” description of double cosets P,gP, where g € SU(D,h). Namely,
such a coset is defined uniquely by the dimension and the Witt index of the space
u+ g(v) (with one exception). The “adherence” of double cosets is also defined by
geometrical parameters.

Nikolai Gordeev

Russian State Pedagogical University),
Naberzhnaya reki Mojka, 48, 109028,
St.Petersburg, Russia

e-mail: nickgordeev@mail.ru
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Burnside-type algebras

Ilya Gorshkov

This talk is devoted to the construction of axial algebras and their connection
with Burnside groups B(n,p), where p is a prime. For a group G = B(n,p).(t),
where ¢ is an automorphism of order 2, an algebra A(G,T,n) is constructed whose
Miyamoto group is isomorphic to G/Z(G), with G being finite if and only if the
algebra itself is finite-dimensional which provides an algebraic criterion for the
finiteness of Burnside groups. General properties of such algebras and their con-
nection to the classical theory of axial algebras are also discussed.

Ilya Gorshkov

Sobolev Institute of Mathematics),
4 Acad. Koptyug avenue, 630090,
Novosibirsk Russia

e-mail: ilygor8@gmail.com
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Automorphic forms, cohomology of arithmetic groups,
and moduli spaces

Valery Gritsenko

Abstract. The talk will review results based on the substantive connection
between the structure of generators of arithmetic groups and automorphic
forms, which allows us to prove the nontriviality of higher cohomology groups.

Introduction

My work is devoted to the theory of automorphic forms, but in these notes I try
to present it from the point of view of the theory of arithmetic groups. We are
talking about non-triviality of the third cohomology groups of the paramodular
(symplectic) groups of genus 2 and the fourth cohomology of some integral orthog-
onal groups of signature (2,4). Both questions are associated with the irrationality
(non-negativity of the Kodaira dimension) of moduli spaces of complex varieties.
In our topic, the question of special generators of orthogonal groups is important.
For example, we discuss conditions under which Eichler transvections generate a
stable integral orthogonal group of an indefinite quadratic lattice over the ring of
integers. We will also formulate some questions in this direction.

1. The paramodular group

The paramodular group Ty (t € N) is the integral symplectic group of rank 2 of
a symplectic form with elementary divisors (1,t). It is the modular group of the
moduli space A; of polarized abelian surfaces with a polarisation of type (1,t).

We start with natural questions related to the first and second cohomology
groups of I';. We note that 'y = Sp4(Z) is perfect. In [2] we analysed the commu-
tator of I'; for ¢ > 1. We proved that

I =Ty /[0y, Ty] = (Z/(t,12)Z) x (Z/(2t,12)Z).
The paramodular group I'; is not maximal discrete subgroup of Sps(R). Its max-

imal normal extension is generated by special quasi-involutions (see [2])

t
I =<Ty,Vyg>, VZiely, dt, (d,-)=1

7

)
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2 Valery Gritsenko

and '} /T = (Z/27)*®) | where p(t) is the number of prime divisors of t.
The situation with the third cohomology group of I'; is rather non-trivial. In
[1] we proved that

rank H3(T,,C) > 0 if t#1,...,12,14, 15,16, 18,20, 24, 30, 36.

More exactly, in [1] we constructed canonical differential forms on any smooth com-
pactification of the moduli space of (1, ¢)-polarised abelian surfaces using author’s
lifting construction of modular forms of weight 3 with respect to I'y by Jacobi
cusp forms of weight 3 and index ¢. In other words, our method is transcendental
not algebraic. For example, a non-trivial class in H3(T'13,C) for the first possible
t = 13 is given by the lifting of the following theta-block

9T, 2)309(7,22)39(T, 32)

p313(7,2) = J313 s
6k
where ¥(7,2) = —9(7, —z) is the odd Jacobi theta-series of characteristic 2 and

n(z) is the Dedekind eta-function. (See [7] for the theory of theta-blocks.)
Problem. For what natural t the group H3(T'},C) is not trivial?
For a prime p the group I'} is the modular group of the moduli spaces of (1, p)-

polarized Kummer surfaces (see [2]). We found the first primes with non-trivial
H3(T'},C) in [6]. They are p = 167, 173, 223, etc.

2. Orthogonal group of O'(L)

Here L is an integral even lattice, i.e. a free Z-module with a non-degenerate
bilinear form (-,-): L x L — Z such that (u,u) = u? € 2Z for any u € L. The
dual lattice L* contains L. We denote its discriminant group by D(L) = L* /L. It
carries a finite quadratic forms with values in Q/2Z. The stable orthogonal group
6(L) is defined as the kernel of the natural projection to the finite orthogonal
group O(D(L)). We consider the spinor norm sng : O(L ® K) — K*/(K*)? over
a field K and define the stable orthogonal group and the spinor kernel

N+ —_—

SO (L) =SO(L)Nker sng, O'(L) = SO(L)Nker sng.
We tell that an even integral lattice L satisfies the Kneser condition if its Witt
index > 2 over R, L represents —2 and that ranks(L) > 5 and ranks(L) > 6.

Theorem. (See [4, §1].) If L satisfies the Kneser condition then O'(L) = gb/+(L).
Moreover, the abelianisation O*(L)ai’ is an abelian 2-group. Its order divides 2,
where N is the number of different Ot (L)-orbits of (—2)-vectors in L. The same

is true if we replace O (L) by :5'\5+(L) throughout.

To proof the theorem we used the strong approximation for indefinite orthog-
onal groups and some considerations with reflections. We got a better result using
special unipotent elements called Eichler transvections

tle,a) :v—v—(a,v)e+ (e,v)a — %(a, a)(e,v)e € §6+(L).

18



Automorphic forms 3

The divisor div(l) of | € L is the positive generator of the ideal (I, L) C Z. This is
a divisor of |L*/L| = |det(L)|.

We define E(L) to be the group generated by all transvections by unimodular
isotropic vectors:

E(L) :=<t(e,a)|e,;a€ L, (e;e) =(e,a) =0, div(e) =1>.
Theorem. (See [4, Theorem 1.7).) Let L =U @ U & Ly be an even lattice with two
hyperbolic planes U, such that ranks(L) > 5 and rankq(L) > 6. Then
50" (L)=0'(L) = B(L),
§6+(L)“b is trivial and O (L)% = 7,27
From this algebraic result the following geometric consequences follow:
Theorem. (See [4, Theorem 5.5 and Theorem 6.7].) Any smooth model of a com-

pactification of the moduli space A; of (1,t)-polarized abelian surfaces is simply-
connected. The same is true for the moduli space of 2d-polarized K38 surfaces.

3. HYT';,C) where I'; ; C O(2,4)

The projectivised paramodular group I'; /{+E,} is isomorphic to the stable special
orthogonal group S\O/+(Lt) of the integral lattice Aoy = U @ U @ (—2t) of signature
(2,3) (see [2]). Constructing canonical differential forms (or nontrivial cohomology
classes) for the stable orthogonal group of O™ (L) is much more difficult. The case
of signature (2,19), corresponding to polarized K3 surfaces, was studied in [3]. In
the theory of moduli spaces of polarized hyperkdhler manifolds, orthogonal groups
of signature (2,4), (2,5), (2,20), and (2,21) arise. See [5], which provides a review
of the authors’ results for the cases of signatures (2,19), (2,20), and (2,21). Four-
dimensional moduli spaces of polarized generalized Kummer manifolds (the case
of signature (2,4)) are perhaps the most interesting to date.

We put

Lgd’2n+2 = U D U D <—2d> D <—(27’L + 2)), sign L2d72"+2 = (2,4)

We denote by v_(a,12) the generator vector of the lattice (—(2n + 2)) and by
O_(2n+2) € O+(L2d72n+2) the reflection defined by the vector v_(,,4.2). We consider
the double extension of the stable special orthogonal group

—
Togonte = (SO (Lad2nt2): 0—(2n42))-
Question. The lattice L4 2n+2 does not satisfy the Kneser conditions from §3.
Calculate the abelianization of I'yg 25,42.

One can show that the moduli space of generalized Kummer varieties of type
Kum"(A) with a split polarisation of degree 2d is a four dimensional modular
variety

M(Kum™, h;ﬁ”t) =Taq2n+2 \ D(L2d,2n+2),

19



4 Valery Gritsenko

where D(Lag,2n+2) is the homogeneous domain of type IV and dimension 4, as-
sociated with Log on+2. Using the theory of theta-blocks and the author lifting
construction from [1] we prove

Theorem. (See [8].)
RAO(M(Kum?, hih™)) > 0, if 2d # 2,4,6,10,12,18;
RO (M(Kum™, hiP)) > 0, if n # 2,4,5,8.

In particular, in these cases the fourth cohomology group of I'aq ony2 is not trivial.

In [8] we give a much more general result for a very wide set of pairs of
dimensions 2n and polarisations 2d.

Acknowledgment. Support from the Basic Research Program of HSE University is
gratefully acknowledged (HSE-BR-2025-060).
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On the Plotkin problems of Ind scheme
automorphisms

Alexey Kanel-Belov

Boris Plotkin conjectured that every automorphism of endomorphisms group
s End(k[zy,...,z,]), End(k{z1,...,z,)) are (quasi) inner . i.e conjugation by au-
tomorphism may be together with mirror mapping conjugation. There are also
problems on Ind-schemes automorphisms which were resolved for
Aut(k[xy, ..., x,]), Aut(k(z1, ..., x,)) by author and A.Elishev. We discourse these
conjectures and endomorphisms of semigroups End(k[x1, ..., x,]), End(k{zy,...,2,)).

The talk is dedicated to the memory of Boris and Zhenya Plotkin.

Alexey Kanel-Belov

Dept. Math
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Israel, Russia
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Three faces of mitosis: types A, B/C and D

Valentina Kiritchenko and Ekaterina Nistyuk

Abstract. Mitosis was first devised in type A by Allen Knutson and Ezra
Miller in the context of Schubert polynomials and pipe dreams. The notion
of pipe dreams can be extended to other classical types using Kogan faces
of Gelfand-Zetlin polytopes. In this context, mitosis can be viewed as a con-
vex geometric incarnation of divided difference and Demazure operators from
Schubert calculus and representation theory. We will discuss mitosis and its
applications in all types including the recent results of Ekaterina Nistyuk (née
Presnova) in type D. All necessary definitions will be given in the talk.

Introduction

Mitosis as a mathematical notion was introduced by Knutson and Miller to gener-
ate combinatorial objects, called reduced pipe dreams or rc-graphs, from a single
object. Originally, pipe dreams were used to enumerate the coefficients of Schubert
polynomials in the type A. Recall that Schubert polynomials are defined induc-
tively by applying divided difference operators to a single Schubert polynomial.
Hence, mitosis operations can be thought of as combinatorial counterparts of di-
vided difference operators from Schubert calculus.

We define a convex geometric version of mitosis. It can be applied to Gelfand—
Zetlin polytopes in the classical types and other string polytopes. In types A and
B/C, this construction yields already known mitosis algorithms of Knutson—Miller
and Fujita, respectively. In type D, we get a new construction of mitosis on pipe
dreams and reduced subwords.

1. Tables and Figures
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2 Valentina Kiritchenko and Ekaterina Nistyuk

X;

v
Xi %,

FIGURE 1. Gelfand Zetlin polytope in type As

[2] Ekaterina Presnova, Gelfand—Zetlin polytopes in the type D, Master Thesis, HSE Uni-
versity, 2025
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Inducing graph invariants from the universal gl-
weight system

Sergei Lando

Abstract. Weight systems, which are functions on chord diagrams satisfying
certain 4-term relations, appear naturally in Vassiliev’s theory of finite type
knot invariants. In particular, a weight system can be constructed from any fi-
nite dimensional Lie algebra endowed with a nondegenerate invariant bilinear
form [5]. Recently, M. Kazarian suggested to extend the gl(N)-weight system
from chord diagrams (treated as involutions without fixed point) to arbitrary
permutations, which led to a recurrence formula allowing for an effective com-
putation of its values, elaborated by Zhuoke Yang [6] (see also [1]). In turn, the
recurrence helped to unify the gl(IV) weight systems, for N =1,2,3,..., into
a universal gl-weight system. The latter takes values in the ring of polynomials
C[N][C4,Cs,...] in infinitely many variables C4,Ca,... (Casimir elements),
whose coefficients are polynomials in V.

The universal gl-weight system carries a lot of information about chord
diagrams and intersection graphs. The talk will address the question which
graph invariants can be extracted from it. We will discuss the interlace polyno-
mial, the enhanced skew-characteristic polynomial, and the chromatic poly-
nomial. In particular, we show that the interlace polynomial of the inter-
section graphs can be obtained by a specific substitution for the variables
N,Cq,Ca,.... This allows one to extend it from chord diagrams to arbitrary
permutations.

Questions concerning other graph and delta-matroid invariants and their
presumable extensions will be formulated.

The talk is based on a work of the speaker, M. Kazarian and a PhD
student Nadezhda Kodaneva [2, 3, 4].
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Vibemathed: the Al takeoff in mathematics

Sergey Nikolenko

Abstract. Between April and August 2026, general-purpose large language
models (LLMs) settled a number of long-standing open problems, including the
Erdés unit distance conjecture, the cycle double cover conjecture, the Jacobian
conjecture, the Crouzeix conjecture, and the existence of non-sofic groups,
in many cases with proofs formally verified in Lean. This extended abstract
surveys these results, describes the shift from classical automated theorem
proving to reasoning models and agentic workflows that made them possible,
and presents a first-hand case study: an Al-assisted research program on the
Dinitz—Garg—Goemans conjecture on cost-preserving single-source unsplittable
flows, which produced three preprints in three weeks after the conjecture
had been refuted by a model-generated counterexample. We conclude with a
discussion of the community’s reactions, from the Leiden Declaration to the
proposals of Tao and Gowers to redirect human effort towards “proof digestion”,
and of the questions these developments raise about what a mathematical
result is and whom it belongs to.

Introduction

The relationship between mathematics and automated reasoning has long been
somewhat paradoxical. Since Frege, Hilbert, Godel, and Gentzen it has been
understood how to formalize essentially all of the mathematics practitioners care
about, and since Robinson’s resolution principle [1] it has been known how to search
for proofs mechanically. Yet six decades of automated theorem proving produced
remarkably few results that a working mathematician would call interesting; the
standard example remains the Robbins conjecture on Boolean algebras, proved in
1996 by McCune’s prover EQP after eight days of search [2].

The current breakthrough has arrived from the opposite direction: unlike
provers that search a formal space, language models are trained on the written record
of human mathematics and subsequently taught to reason in natural language.
This note has three goals. First, we will survey the results of spring and summer
of 2026, when publicly available LLMs began to settle problems that had been
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open for decades (Sections 1-2). Second, we present a first-hand case study, the
author’s Al-assisted work on the Dinitz—Garg—Goemans conjecture in network
flows (Section 3). Third, we review the reactions of the mathematical community
and some questions they raise (Sections 4-5). We restrict attention to models
that any mathematician can use through a subscription or an API, and do not
consider bespoke systems such as AlphaEvolve that require computational resources
unavailable outside a few companies.

1. From proof search to reasoning models

Two developments separate the models of 2026 from GPT-4. The first is reasoning:
starting with chain-of-thought prompting [3], and then with reinforcement learning
on verifiable answers in OpenAD’s ol and DeepSeek-R1 [4], models were trained
to spend a long time thinking (writing on a scratchpad) before answering. The
second is agentic scaffolding: tools such as Claude Code or Codex do not change
the model at all, but provide harnesses that let the model work autonomously for
hours, write and run code, test hypotheses, and check their own outputs. By July
2025, three systems had reached gold-medal level at the International Mathematical
Olympiad [5].

The first controlled experiments with new theorems date from autumn 2025.
Diez, da Maia, and Nourdin [6] asked GPT-5 to upgrade a qualitative fourth moment
theorem in the Malliavin—Stein framework to a quantitative one; the model produced
a correct theorem after two rounds of corrections, then proposed and proved a
Poisson version; still, the authors described the model as “an executor” responding
to prompts. The “Godel test” of Feldman and Karbasi [7] posed five easy open
conjectures in combinatorial optimization; GPT-5 solved three, with minor flaws
and somewhat inelegant proofs. In February 2026, Knuth [8] reported that Claude
Opus 4.6 had solved, in about an hour, a problem on Hamiltonian decompositions of
directed Cayley graphs that he had attacked for weeks. In the spring, Al-generated
solutions began to accumulate in the Erdés problems database [9], and Tao started
a page listing them [10]; many early entries were literature findings rather than
new proofs, and the goalposts were moved accordingly.

2. The takeoff: April-August 2026

Unit distances. Let v(n) be the maximum number of unit distances among n points
in the plane. The square lattice, together with the fact that primes p =1 (mod 4)
split in the Gaussian integers, gives Erdés’s bound v(n) > n'te/leglogn [11] which
he conjectured to be sharp up to the constant; the best upper bound, O(n*/3) [12],
has stood since 1984. In April 2026, GPT-5.4 Pro, prompted by a user with no
advanced mathematical training, produced explicit point sets with v(n) > pitd
for a fixed 6 > 0; the argument was checked, corrected, and written up by Tao,
Lichtman, and Alexeev, and released by OpenAl in May [13, 14], after which Sawin
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made the exponent explicit, about 1.014 [15]. Gowers wrote that, had a human
submitted the argument to the Annals, he would have recommended acceptance
without hesitation [14].

Cycle double cover. The conjecture that every bridgeless graph admits a family
of cycles covering each edge exactly twice was posed in the 1970s [16, 17] and
remained open for snarks. On July 10, OpenAl released a complete proof produced
by its model GPT-5.6 Sol Ultra [18], with an independent exposition by Oum
following within a week [19]; the argument is elementary, reducing the problem via
a new construction of edge colourings to a statement of linear algebra.

The Jacobian conjecture. Keller’s question of 1939 [20] asks whether a polynomial
map F: C" — C™ with constant nonzero Jacobian determinant must be invertible.
On July 20, Levent Alpoge, a mathematician working at Anthropic, announced [21]
that Claude Fable 5 had found a counterexample for n = 3: three explicit polyno-
mials in z,y, z with Jacobian determinant —2 that map three distinct points to
the same point (see [22] for a discussion). This made a lot of noise: verification
takes minutes, but the model used was an internal one and the prompts were not
released.

Astra and the flood. On August 1, OpenAl announced ten results obtained by
an internal model code-named Astra [23], among them an explicit non-sofic group,
improved upper bounds for sphere packings in high dimensions, a disproof of Connes’
rigidity conjecture, superpolynomial arithmetic circuit lower bounds, and Ehrhart’s
volume conjecture, each accompanied by a complete Lean formalization. Results also
arrived from unexpected directions. The Crouzeix conjecture in operator theory [24]
was proved with ChatGPT 5.6 by Jin, a neurosurgery resident [25]; Townsend
and Greenbaum [26] confirmed the argument, and Lorist and Schwenninger [27]
gave a different short Al-assisted proof. On August 10, Anthropic announced a
Lean-verified proof, found autonomously by Claude and written up by Alpdge and
Furman, that more than two thirds of the zeros of the Riemann zeta function are
simple and lie on the critical line [29, 28|, improving the long-standing record of
5/12 [31, 32]; Maynard commented that the problem needed a genuinely new idea,
which this result seems to provide [30]. There is no reason to expect this progress
to stop: the true difficulty of the problems that remain open is unknown.

3. A case study: the Dinitz—Garg—Goemans conjecture

The results above were obtained mostly by companies or individuals with early
access to frontier models. This section describes a smaller project carried out
by the author with publicly available models over three weeks in July—August
2026; full details are given in three preprints [33, 34, 35|, a code repository with
exact-arithmetic certificates [36], and two expository posts [37, 38].

The problem. In the single-source unsplittable flow problem [39], a directed graph
G = (V, A) has a source s and terminals ¢y, ...,t; with demands dy,...,dy; each
arc a carries a per-unit cost ¢,. A fractional flow x may split each demand among

28



4 Sergey Nikolenko

x =10, c =2

x =10, c =2

FIGURE 1. The counterexample found by Rybin and GPT-5.6 Pro:
demands dy = 15, do = 10, d3 = 15; blue arcs are free, red arcs
cost ¢ per unit. The shown flow = costs 58, but every unsplittable
flow with y, < x, + D must use > 2 paid routes and costs > 60.

several s—t; paths; an unsplittable flow y must route each demand along a single
path. Let D = max; d;.

Theorem 1 (Dinitz, Garg, Goemans [40]). For every feasible fractional flow x there
exists an unsplittable flow y, computable in polynomial time, with y, < xq + D for
every arc a.

Conjecture 2 (Goemans, 1999). The flow y can be chosen with ), caYya <D, CaZa-

The conjecture was proved for demands forming a divisibility chain [41], extended
in [42], established with the doubled slack 2D for planar graphs [43], and proved
for series-parallel graphs in June 2026 [45]; a paper of October 2025 still called it
“a famous conjecture” and noted that even weakened variants were open [44].
The counterexample. On July 22, 2026, Rybin posted a four-prompt transcript
where GPT-5.6 Pro, after three rounds of “I have not found a complete coun-
terexample” and a final instruction to stop reporting partial results, produced the
instance of Figure 1 [46]. Its mechanism is a triangle of conflicts: each terminal has
an expensive direct route and a free detour, any two free detours together overload
a shared arc beyond x, + D, while the fractional flow uses the three detours with
fractions % + % + % = % > 1, which no unsplittable flow can imitate. Verification
is simple and exhaustive since an unsplittable flow here is just a choice of one of
two paths per terminal; the counterexample has been formalized in Isabelle [47].
The relaxed constant. Once the conjecture is false, the natural question is the
smallest C' such that a cost-preserving unsplittable flow with y, < z, + C - D
always exists. Rybin’s instance gives C' > 16/15, and the first result of the project
was a proof that the triangle mechanism cannot give more than 9/8. Everything
beyond that came from a family we call two-path instances: a free directed spine
with terminals attached by an early paid exit and a late free exit, so that an
instance is encoded by a system of intervals on the spine together with demands
and the fractional split. Within this family the project obtained a planar four-
terminal instance with C' > (299 — 411/41)/32 ~ 1.1397 [33], a seventeen-terminal
instance with C' > 1.28249 [34] (Figure 2), improved by a community pull request
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FIGURE 2. The record instance from [34]: 34 spine vertices, 17
terminals, 67 arcs. Each terminal ¢ is drawn at its left endpoint;
red arcs are early (paid) exits, blue arcs are late (free) exits; the
two paths s — t; differ by an interval of spine arcs, and all 17
intervals pass through the shaded common arc e*.
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maximum difference-row arity m

FIGURE 3. Lower bounds (record instances, circles) and proven
exact local constants E(m) (squares) as functions of the maximum
arity m of an arc in two-path instances.

from Alfredo De la Fuente to 1.28260, and a planar six-terminal instance with
Chlanar > 1.17353, to be compared with the upper bound 2 of [43].

The third preprint [35] develops the theory behind these numbers. Its starting
point is an idea already present in the literature: represent the fractional flow
as a convex combination, an exact mean, of unsplittable flows lying in a “box”
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around x. We prove that for every class of instances closed under arc deletion,
the optimal cost-preserving constant times D equals the minimal radius of such a
box, so that costs disappear from the problem and only geometry remains. This
yields results in two directions. On the arithmetic side, a factorization principle
generalizes Skutella’s divisibility-chain theorem, and a merger reduction shows that
a finite universal constant exists if and only if the window constant K*, defined over
instances whose demands all lie in an interval [n, 2n], is finite, with K* € [C, 2C].
On the structural side, for two-path instances the difference matrix of the two
routes is a network matrix, hence totally unimodular, and the key parameter is
the arity of an arc, the number of terminals whose switch affects it. We prove
E(2) =1, E(3) =9/8 and E(4) = (299 — 411/41)/32 for the exact local constants
(Figure 3), so that the record instances of the first two preprints are optimal for
their local interaction pattern, and, using Property B of hypergraphs [48] together
with the classical [3A/2]| bound for colouring paths of load A in a tree [49, 50],
that arity at most three forces radius at most 2D. Whether a finite universal C
exists remains open; the two-path record ladder appears to converge to 4/3, and
the planar constant lies in [1.1735, 2].

How the work unfolded. This was an iterative collaboration with a division of
labour. GPT-5.6 Sol ran experimental “campaigns”: searching for instances, testing
conjectures numerically, and producing certificates in a prescribed format. Claude
Fable 5 and Claude Opus 5 handled theory, verification, and writing: they checked
every campaign, proved what could be proved, and drafted the text. There were
about eight such cycles of campaign, verification, theory, and a new brief. The
models proposed most of the key ideas; the author chose directions, closed dead
ends, and personally checked and rewrote the proofs. Errors were frequent: incorrect
identities, elegant theorems refuted by the next campaign, plausible proofs with
gaps... but almost all of them were caught by cross-checking one model against
another, and after all models agreed the author found no further errors. The whole
project fit into ordinary subscriptions costing a few hundred dollars. The outcome
is not a solved conjecture but, by my personal conservative estimate, the equivalent
of a solid PhD thesis produced in three weeks of part-time work.

4. Reactions

The site vibemathed.com [51] now tracks Al-solved problems by verification level,
from machine-checked down to unreviewed and contested.

The Leiden Declaration on AI and Mathematics [52], published on June 2,
2026 and endorsed by the IMU, formulates the values of mathematical research:
proof is central; results have authors who receive credit and bear responsibility;
proofs are transparent and independently verifiable; results should actually be
checked; and understanding within the community matters as much as the result
itself. Tao’s ICM 2026 lecture [53] argues that a correct proof is not the end of
mathematical cognition, and that after generation come verification, exposition,
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publication, and canonicalization; he proposes to shift human effort from generating
proofs and racing for priority to proof digestion. Gowers [54] declined to sign the
Declaration, objecting to the axiom of human authorship (who proved the unit
distance theorem?), but shares the concern about mathematical culture: if a
pandemic wiped out all mathematicians and nobody else, the literature would
remain but nobody would know what to do with it. Hairer’s post on the collective
blog Proofs and Prompts [55] gives practical rules: be far more suspicious of Al
proofs than of human ones, disclose the role of Al fully, look for primary sources,
and never paste model output into a paper.

The often-made comparisons with chess are, in my opinion, misleading: chess
is a competition between people, and olympiads will likewise survive the fact that
several frontier models solved all six problems of IMO 2026 [56]. Research has
a goal outside the competition, and a hypothetical science of chess would have
had no place for humans for twenty years. The most radical reaction came from
Tsimerman, who announced right after receiving the Fields Medal that he was
moving to Al safety [57, 58], a field that badly needs mathematicians.

5. Discussion

What is a result? Tao and Gowers suggest that humans will move to digestion and
explanation. This is reasonable, but it is unclear whether mathematicians will want
to do this, and why models will not do it better; Tao himself asks whether we could
end up with a verified proof of a major result that no human understands well
enough to explain.

Whose result is it? The Declaration affirms the humanity of authorship;
Gowers notes that the unit distance solution has not been credited to any human
and should not be. Tao suggests that priority should go to whoever first explains a
result rather than to whoever generates it. For a counterexample to the Jacobian
conjecture, however, there is little to explain, and the case study above shows that
the boundary between the model’s ideas and the author’s is genuinely blurred even
when the author rewrites every proof.

Whom do mathematicians work for? Thurston [60] wrote that mathematicians
find ways for people to understand and think about mathematics; Scholze said in
2026 that the goal of research is human understanding [59]. If so, LLMs are tools
on the way to that goal. But mathematics is also a science of verifiable results that
build on other results, and a theorem nobody understands can still be used.

Conclusion

I would like to conclude with a quote from Bertrand Russell’s Autobiography:
There was a footpath leading across the fields to New Southgate, and
I used to go there alone to watch the sunset and contemplate suicide.
I did not, however, commit suicide because I wished to know more of
mathematics.

Let us hope that whatever happens at the frontier, mathematics will never lose
this function.
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P.S. The Navier—Stokes problem

I finished this text on September 7, 2026, and right the next day news came
that I could not leave out: OpenAl announced a solution of the Navier—Stokes
Millennium Prize problem [61], the second to fall after Perelman’s. In Fefferman’s
formulation [63] the question is whether a smooth flow can develop infinite velocity
in finite time, either on its own (statements A and B) or under a suitable external
force (statements C and D). OpenAI’s model proved C and D, and in a companion
result, less acclaimed but arguably deeper, found finite-time blow-up for the Euler
equations with no force at all, from smooth compactly supported data.

After a decade of progress, from the non-uniqueness of weak solutions [65] to
Euler singularities for 1% data [66] and computer-assisted blow-up with bound-
ary [67], the mechanism that finished the problem grows out of a program of
Coérdoba and Martinez-Zoroa [68, 69, 70]: substitute a velocity field into the equa-
tion and call the residual the force; the difficulty is to make diverging terms cancel
while the field blows up. Buckmaster and Alpoge, working for a year with Claude
and Codex, obtained a smooth force for the Euler, Boussinesq, and porous-medium
equations [71]. On September 1, OpenAl heard a rumour that a Millennium problem
had been solved and launched about 10,000 agents of a model stronger than Astra
on all of them; some 2.7M messages and 130B tokens later, the Navier—Stokes proof
was found in 88 hours, plus 17 hours of Lean checking [62].

A controversy followed [73]: Buckmaster reported [72] an offer from OpenAl
to let him write up the solution on condition that Alpdge, an Anthropic employee,
be left out; Bubeck denies the condition [74], and my reading is that it was a
miscommunication clarified on the same day. OpenAl also “could not rule out” that
Buckmaster’s Codex sessions entered its training data [75], a lawyer’s phrase that
the internet read as a confession. Neither priority is disputed: Buckmaster and
Alpdge have theirs on Euler, OpenAl on the last step. Fefferman called Cordoba
and Martinez-Zoroa the main heroes [76], and prize rules let the Institute include
authors of prior important ideas, which will hopefully happen in this case.

On September 11, twenty-five Fields medalists, among them Deligne, Smirnov,
and Tao, published a short letter, A severe misalignment of AI in mathematics [77].
Its premises are that mathematics is about the road to a result, and machine-written
proofs are far from a textbook presentation. While I agree completely, I do not
see how the conclusion follows: a hard-to-understand proof may or may not help
the search for a textbook presentation, but it cannot make that search harder.
There is a missing premise here, presumably that people will lose motivation to
understand results once they do not actually obtain them, which I think is the
actually interesting and, I believe, controversial claim.

For me, the most interesting point in the whole affair is OpenATI’s plot showing
the model that found the solution to be far ahead of Astra, which had itself settled
many important open problems a month earlier. Mathematical ability in LLMs is
becoming (if not already) superhuman, and it looks like human level was never
going to be an important threshold, let alone an asymptote. If in mathematics,
then in AT research (it is math + programming + data processing); and if in Al
research, then everywhere. So it goes.
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New approach to the Grothendieck — Serre conjec-
ture

Ivan Panin

We will introduce the concept of Grothendieck-Serre presheaves and prove
one very general theorem about them. And we will show how several well-known
deep results and new ones follow from this theorem at once . Among the well-known
is the Grothendieck-Serre conjecture.
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Asymptotics of Kronecker coefficients for large Young
diagrams of fixed height

Nicolai Reshetikhin

A Kronecker coefficient represents the multiplicity of an irreducible repre-
sentation associated with a given Young diagram in the tensor product of two
irreducible representations. Thus, a Kronecker coefficient depends on three Young
diagrams. The talk will demonstrate how to calculate the asymptotic behavior of
these coefficients in the limit where the diagrams grow indefinitely at the same
rate while the height of each diagram remains fixed.
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On the Baer—Suzuki width

Danila Revin

Abstract. A class X of finite groups is called radical if every finite group G has
the largest normal subgroup Gx belonging to X. According to the definition
by Gordeev, Grunevald, Kunyavskii, and Plotkin, for a radical class X, the
Baer—Suzuki width BS(X) is the smallest nonnegative integer m such that
Gx ={r € G| (x1,...,2m) € X for all z1,..., 2z, conjugate to =}

for every finite group G, or, if no such m exists, we set BS(X) = co. A special
case of a radical class is a class that is complete in the sense of Wielandt, i.e., a
non-empty class that is closed under taking subgroups, homomorphic images,
and extensions. Recently, the speaker proved that the Baer—Suzuki width of
an arbitrary complete class is finite. Now, we present an almost unimprovable
estimate of the Baer—Suzuki width of a complete class and give examples of
classes with infinite Baer—Suzuki width.

Introduction

According to Wielandt [1], a nonempty class X of finite groups is said to be complete
if X is closed under taking

e subgroups (G € X = H € X for every H < G),

e homomorphic images (G € X = ¢(G) € X for every group homomorpism ¢
with domain G), and

e extensions (N € X and G/N € X = G € X for every group G and N < G).

For a complete class X, each finite group G has the X-radical G x—the largest
normal subgroup which belongs to X.

The Baer—Suzuki theorem states that if X is the class of p-groups where p is
a prime, then

Gx ={z € G| (z1,22) € X for all z1,x2 conjugate to x}

in every finite group G. Gordeev, Grunewald, Kunyavskii, and Plotkin [3] and
independently Flavell, Guralnick, and Guest [2] proved that if X is the class of
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solvable groups, then
Gx ={x € G| (x1,22,25,24) € X for all x1,x9,25,24 conjugate to x}.

In [4, Definition 1.15], Gordeev, Grunewald, Kunyavskii, and Plotkin intro-
duced the following definition.

Definition. Let X be a class of finite group such that every finite group G has a
largest normal subgroup Gx belonging to X. The Baer—-Suzuki width BS(X) is the
smallest nonnegative integer m such that

Gx={xeG|{(x1,...,zp) € X for all z1,...,2,, conjugate to z}
for every finite group G, or, if no such m exists, we set BS(X) = oo.

The Baer—Suzuki width of the class of p-groups is 2 and that of solvable groups
is 4. Gordeev, Grunewald, Kunyavskii, and Plotkin [4, Problem 1.16] proposed to
study the following problem.

Problem. Study other classes X of finite groups for which BS(X) < cc.

Recently [5], using the classification of finite simple groups, it was proved
that the Baer—Suzuki width of every complete class is finite. Here we will give an
estimate of the Baer—Suzuki width for complete classes and show that it is nearly
unimprovable.

1. Unimprovable estimate for the Baer—Suzuki width of a complete
class

It is clear that BS(X) = 0 if X is the class of all finite groups. Hereinafter, we
assume that X is a complete class distinct from the class of all finite groups. By
the Cauchy embedding, there exists a greatest natural number T = Y(X) such
that Symy € X. We call this number T the symmetric boundary of X.

By slightly modifying the arguments in [5], we can prove the following asser-
tion.

Theorem. Let X be a complete class distinct from the class of all finite groups.
Denote by T = T (X) the largest integer n such that Sym,, € X and set

m = max{11,2(T —1)}.
Then, for every finite group G,
Gx={z e G| {(x1,...,2m) € X for all x1,...,z, conjugate to z}.
Corollary. Let X be a complete class distinct from the class of all finite groups.
Then BS(X) < max{11,2(Y —1)}.
We will show that the estimate max{11,2(Y —1)} is unimprovable for T > 7.
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Conclusion

An unimprovable estimate is also known for T = 1: it follows from Tyutyanov’s
result [6] that if T = 1, then BS(X) = 2. It is also easy to show that the symmetric
boundary of a suitable complete class can take on any natural number except
3 (the latter follows from the fact that if Symg € X, then Sym, € X). Thus,
the unimprovable estimate for the Baer—Suzuki width in terms of the symmetric
boundary T of a complete class is known, except for the four cases where T €
{2,4,5,6}.
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Waring-like Problems on Algebras

Anupam Singh

Solving equations is a fundamental problem in Mathematics and has wide
applications in Physics and computer science. This curiosity led to the Waring
problem in number theory, and more generally, over rings; the Waring-like problem
over groups; Ore’s conjecture; and the L’vov-Kaplansky conjecture, etc. Let .4 be
an associative (need not be commutative) algebra over a field k. A polynomial
f(z1,29,...,2y) in the ring Afxy,..., 2], with non-commuting variables, gives
rise to a map

w: A™ — A defined by (ar, -+ yam) > flay, -+ ,am)

called a polynomial map with constant (or simply a polynomial map when the
coefficients are from k). The main question is to study images of such maps (for
example, sum of powers, commutators, multi-linear polynomials, etc.). When A is
non-associative, one can also ask similar questions for certain polynomials. Further,
when A is a Lie algebra, we consider Lie polynomials.

In this talk, we present our work in the case where A is a matrix algebra, a
quaternion algebra, an octonion algebra, or a Lie algebra. We also present some
recent work on such maps studied over matrix algebra over a finite local principal
ideal ring of length 2.
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Schubert varieties for Kac-Moody groups

Alexander Sivatski

Let k be a field, n > 2. Assume that n is not divisible by chark, and §,, €
k. Given «, 3 € k*, the central simple algebra @ ~ (a, ) with generators i, j
subjected to the relations i" = a, j" = B, ij = £,ji is called a symbol algebra.
The tensor product of two symbol algebras is by definition a bisymbol algebra.
The triple of algebras (D1, D2, Q) is called special if Dy, D are bisymbol division
algebras, @) is a symbol algebra, exp@ = n, and Dy — Dy = @ € Br k. The
special triple (D1, D, Q) is called standard if there are symbol algebras R;, Rg, S
such that Dy ~ S ®; Ry, Dy ~ S ®k Ro. We give a necessary condition for the
special triple to be standard. Also for any symbol algebra Q = (a, ) # 0 we
show that the special triple (D1, Do, @) over the rational function field k(u,z,y)
is nonstandard, where Dy = (a,z) + (b,y), D2 = (a,uz) + (b,vy), a = a + B — u,
b=Btau(a+B—-u)L,v=a+4.

Time permitted, we will pose a few open questions and discuss a related
quadratic form theory problem.
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The group isomorphism problem in complexity the-
ory

Saveliy V. Skresanov

The group isomorphism problem in computational complexity theory is a
decision problem which asks whether two finite groups given by their Cayley ta-
bles are isomorphic or not. Although a simple quasipolynomial algorithm for this
problem working in time n®°&™) for groups of order n is known since the 70s,
nothing asymptotically better has been achieved since. After L. Babai’s 2015 break-
through quasipolynomial algorithm for the notorious graph isomorphism problem,
the group isomorphism problem became the main obstacle towards improving the
complexity for graphs.

The talk will discuss the current status of the group isomorphism problem,
the primary focus being the classes of finite groups for which there is a polynomial-
time isomorphism algorithm. We will also discuss how some problems which are
considered to be “wild” in algebra turn out to be “easy” in the computational
setting, and how these problems naturally arise in group isomorphism.
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BocnomuHanusa o EBreHum lNnoTtknHe

EneHa ByHuHa

A nosHakomunack ¢ XKeHewn MNNoTkuHbLIM NeT 25 Hasag Ha koHdepeHuun B MIY, kyna
OH NpuneTen BCen cemben - C nanow, mamoun wm TaHen. A pgenana poknag o6
anemeHTapHou akBuBaneHTHocty rpynn LWWesanne Hag nonamu (oge rpynnel LWesanne
Hag MOMsSMM 3NIEMEHTAPHO 9KBMBASIEHTHbI TOrda W TONMbKO TOrga, Koraa y Hux
coBMagalT napameTpbl MOCTPOEHUS,, a COOTBETCTBYHOLME MNOSS 3dfeMeHTapHO
9KBMBANEHTHbI), YXeHsi OYeHb 3avHTepecoBancs - OH pa3bupanca v B rpynnax
LLlesanne, n B Teopum MoAenen, MU ckasan MHe nocre goknaga: "Tbl HaBepHsika
CMOXeLb caenaTtb TO Xe caMOe Haf NoKasibHbIMU U NOSYNoKanbHbIMU KOMbL @MW, HO
Hag, NPOM3BOSIbHLIMU 3TO HEBEPHO, S AyMaro". Tenepb Mbl TOYHO 3HAEM, YTO 3TO BEPHO
N Hag NPOW3BOSIbHBIMU KOMbLaMu, HO BOT TO YKEHWHO 3amevyaHue HanpaBuio MHE B
OYeHb MNpaBWMIbHOE PYCNO M YBMEKNO 3TOM U CMEXHbIMW TeMaMu Ha MHOro ferT.
BykBanbHO Yepes 1-2 roga Mbl cnyyanHo BcTpeTunucb B CTokronome, rge oba 6binm ¢
CeEMbAMM U OPY3bSMWU B ANUHHLIX NYyTELeCTBUAX Ha nepecajke, U O4eHb Opyr Apyry
obpagoBanucb. [lotom y Hac ObinvM nepuoauyeckne BCTpPeYM Ha KOHGepeHUMsax u

nHorga nepernncka no Hay4HblM BOMpocaMm - HO 3Hall Mbl ApPyr Apyra BCe e nioxo.

Bce namenunock B 2022 roay.
A GykBanbHO 04HMM OHEM nepeexana ZPSHal-lane mapta 2022 roga B U3pausnb, Obina ot
3TOro B CUNbHOM CTpecce, He NMoHMMana, 4To s Xovy genatb ganswe. Euwe paboTtana B

MOCKOBCKOM YHMBEpPCUTETE - AUCTAHUMOHHO MNpooshkana CeMecTp, pykoBoauna



AVNAOMHUKaMn 1 acnupaHtamu. Hanmucana XeHe, 4To BOT 8 3aecb. OH TyT e nossan
MEHs B FOCTWU, S npuexana K Hemy c mnagwmmu getbmu. Xens ¢ TaHen oT Aywm
HakopMunn mMeHs (rpubamm!!l), GbiNo OYeHb TENNO M NPUATHO, a NoToMm XKeHsa ckasan:
"Hy 4tO0, Tbl X04ewb K Ham B bap Nnan?" A no4tn Huyero He 3Hana npo bap WnaH,
Marno 3Hana npo gpyrue M3paunbckue yHuBepcuteTbl, Aa U BoobLLe B TOT MOMEHT He
Aymana o noucke pabotbl B yHuBepcuteTe. Ho XKeHsa HacTonumBo ckasan "lleH, y Hac
xopouuo, s Tebe nomory, Aa n Tebe TOYHO HAJo B yHUBEPCUTET, A yBepeH". Toraa XKeHs
nosen cebsi co MHOM Kak A0OpbIN poauTenb UMM OMEKYH, XOTS Mbl COBCEM He Obinu
6nM3kUMK Opy3bsaMn, U s NPOCTO nocnywanack. N 9 06 atom Hukorga He xanena!l!
YKeHst oyeHb MHe nomor ¢ bap MnaHowm, n BoobLie ¢ Hay4yHOW aganTtaunen B HOBOM

MMpe C HOBbIMU NpaBunamMu, st Bceraa byay emy 3a 910 6narogapHa.

3a Te 4 roga, 4TO Mb npoeesnu 6ok 0 60K, 6bINI0 MHOrO BCEro - Mbl €34UNN BMECTE Ha
KOH(*)epeHLI,I/II/I, OpraHmn3oBbiBasin KOH(*)epeHLIMM BMeECTE, nmcann CTaTbM,
o6cy>|<,qan|/| HayKy - 3TO ObINO O4YeHb 300poBO, N MHE 6y,ueT 9TOro O4eHb He XBaTaTb.

MpuknagbiBato HECKOSbKO POTO C HALUMX COBMECTHbIX KOHbepeHunin - B Hbto [xepcy,

Batymu n Téunucwm.
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BcnomuHas apysen

Anna puzopbesa

N Kona Basunos, n >eHsa [NOTKMH Bcerga Bbi3bliBanM y Hac ¢ MouM MyxeM [dumon
puropbeBbiM BocxuLeHre. A yyunack B ofHow rpynne ¢ Komnen, OH BbIAEnsnNcs He TONbKO
CBOVMMUW MaTeMaTU4YeCKMMMN CMOCOBHOCTAMM, HO U rNyBOKUMKN NO3HAHUAMU B A3bIKaX, KynbType,
NCKyCCTBe.

OpHaxgbl B 1990 rogy Ouma BCTpeTun coBeplleHHO HeoxmaaHHo Kormto Ha ynvue B Tokuo.
Ovma xoTen caenaTtb MOKYMKW, HO Mepornndbl BMECTO M3BECTHbIX emy OykB npveenu Oumy B
LWOK, a TYT BAPYr BcTpeya ¢ Konew, KoTopbli BbICTPO pasobpancsa ¢ Hagnucamm, nokynkm 6uinm
cAenaHbl 1 3aKOHYUITUCh MOCELLLEHMEM XOPOoLUEero pectopaHal

K

el

'MM ’(‘-\ res

-

A ¢ XeHnen lMNOTKMHBIM Mbl BCTpeyanucb B MexayHapogHOM MaTemMaTMyecKOM WHCTUTYTe
nmeHn Makca lNnaHka. OH 0BObIYHO cuaen AoMNo34Ha, HUKyAa He CreLunn, NPUXOAMIT Ha MOMOLLb
BCcerga, conepexusan nwogsaM. [lomumo matematnyecknx pabort, y XKeHu Oblnin MHTEpPECHble
pacckasbl O MNyTeLecTBUSX, KOTOPbIMA Mbl 3a4UTbIBanMCb, MHOMO apXMBHbIX (OTOrpadui.
Yactb 13 HMX Obina onybnukoBaHa Ha MexagyHapogHon KoHdepeHuun no anrebpanyeckomn
reomeTpumn B aBrycte 2026 roga B ero namsTb.
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BocnomuHaHus o gpyre
TambsiHa u Muxaun ['ypbeasbi

XKeHAa, OH TakoM KpynHbIA, 3aMETHbIA WU YBEPEHHbLIN, a BHYTPU OYEHb
HeXHbIn, ¢ 6onbwnm cepguem n nobpon gywon. Ecnu o XKeHe, 10 310 - 0
noben. K xusHn un pabote, cembe u Apy3bam. [lposiBngas kK nogsam
WHTepec, OH Be3ae obpacTtan 3HaKOMbIMU, KOTOPblIE MHOXMWMAW YUCMO €ro

apysen.

A nosHakomunack ¢ XeHen B 1974 rogy Yepes TaHwo lNnoTkuHy (Torga —
JTlobasuHy). [lom ee poauTtenen Obin BCcerga OTKPLIT ASS HALen rpynnbl.
Mbl perynapHO Tygda npuxoaurnu, COBETYACb MO pasHbiIM Bonpocam C
Mamon, WMHHoM HAkoBneBHoW. Tam Xe A BrepBble yBuaena ASIMHHOIO
xygoro >KeHbkKy. OH nNpuMHOCUN 4YUTaTb WHTEPECHbIE KHWUMN, KOTOopble
obcyxgannucb B YHMBEPCUTETCKOM nuTepaTypHoM knybe. BniobneHHbIn B
TaHo, OH KpacumBo yxaxuBan 3a Hel. Kto 6bl Mor ycToaTb nepen
MUHMATIOPHLIM BYKETOM naHapblwen unu dpunanok? TaHa Hecna GykeTuk Ha
nagoHu, npuaepxuneasa cpegHUM n 6e3bIMAHHBIM NanbLamMu.

OH cpasy nogpyxuncsa co Bcemu TaHHbIMK Apy3bsaMn. XKenas NoHATb ero
WHTEepec K KamMHaM, Mbl ¢ Manen MypaxuHown, TaHen n XKeHen e3gunun Ha
cBanky otxogoB ¢abpukn «Pycckne camoueTbl». Cagunucb Ha
OpavHapHon ynuue Ha Tponnenbyc Homep 1 M exanu A0 KoHua
3aHeBCKOro npocnekTa, yBrnedeHHo Oecegysi. A Ha cBanke Konanucb B
OTX04ax NoAenoyvHbIX KaMHen. Hangsa 4to-Hnbyab MHTEepecHoe, 6exann K
YKeHbke, N OH MNOSICHAN, 4YTO 3a COKPOBULLE Mbl HaLWW, U YEM OHO
oTnnMyaeTcs oT Apyrmx. MHoraa BbIXOOMMA OXPaHHWK, WU 3@ HECKOSbKO
pybnen OH MOr BbIHECTW HaM BeOpO CBEXMX KaMeHHbIX o6pe3koB. Tam
MOXHO ObINO HaWTM KyCOYKM ManaxuTa, nasypuTa, OHMKca, HedpuTa.
MOMHIO, 4YTO S Kak-TO Hawna nenenbHULy W3 Manaxuta, u 6bina
cyacTnmBea.

Korga B 90-ble rogbl [NnoTKMHBI Nepeexanu B Pury, mMbl npuesXxanu K HAM
Ha Typuctnyeckom aBtobyce. Len goxab. Hac 66110 yeTBepo AEBYOHOK, U
HaMm ObINIM OYeHb pafbl, MPOCYLWIUAN o4exay, HaKopMuUnun, OONro ¢ Hamu
OecenoBanu, n OCTaBUIM HOYEBATD.

YKeHns nobun genntbea C Opy3bAMN CBOUMU 3HAHUAMMWU, yBIIE€YEHUAMU U
4YyBCTBaMMW. BOCI'IpI/IHI/IMaFI MUp OTKprTOVI Ll,yLIJOIZ, OH XOTen, 4tobbl K
ApYy3bA HyBCTBOBAJIN TO Xe, 4TO N OH CaM. OH nobun CnopnTb, HO YMEIT N
BHMUMaATEJ1bHO ClyLwiaTb, U cornawaTtbCA C YyKMM MHEHUEM.

B 90-ble, koroaa oOHM xunnm B W3paumne, a Mbl ewe He MOornm
nyTewecTBoBaTb, OH MpuUcbinan nogpobHenwme onucaHns ropoaos,
KOTOpble MOCEeTUs, U NPOUCLLECTBUIN, B KOTOpble 00si3aTenbHO nonagan,
OYeHb MHTEPECHO onncbiBasd noc?énpmmeaneanocm, CBOW NPUKNIYEHNSA
N BneyatneHmd. A korga cCTanu OOCTYNHbl LBETHble hoTorpadum,



MNoTkuHbl NpvBe3nu u3 Typuuyu Nayvky M3 MOMYTbICAYM CHUMKOB, YTOObI
pacckasaTb, 4YTO Buaenu Tam. OnbITHbIA NYTELECTBEHHUK, OH cobupan
fonbliMe  KOMaHAbl, OpraHu3ysl yBrekaTenbHble W  TLATeNbHO
npoayMaHHble NOE3KMU.

Hdom [MnoTkuHbix B W3pamne ©Obin Bcerga nonoH rocten. WHoraa
Npuxo4Mnocb ucnonb3oBaTb Aaxe ©OankoH. lNMpuyem HekoTopble Apy3bs
Xunu nogonry. HenoHATHO, Koraa xo3sieBa ycneBanu rotoBUTbes K paboTe.




XKeHbka cocTaBnsan B M3pavne gns Hac nporpammbl Noe3gok M CrMCKK
gocronpumMeyaTernbHocTen. Korga mor, e3aun ¢ Hamuy, rnokasbliBan CTpaHy,
CTpeMsAcb nepefaTb HaM CBOW 4yBCTBaA, MbicNK u owyuieHus. OH
OCTaHaBnNMBarcsa B MyCTbIHE HOYbIO, YTOObLI MOKasaTb ropswue NyHHbIM
CBETOM rria3a ropHbIX KO3rOB; AHEM - 4TOObI paccMOTpeTb U noLuynaTb
LiIBETHOW Necok, 4Tobbl MOHIOXaTb LBeTbl 1 06CYyANTb, YTO C HUMW CBA3AHO,
M 4yTOoBbLI HapBaTb cnenbix NUMoOHOB. [lpuBo3un Kk KpacHomy Mmopio, B
MEecTo, Trae Henb3s KynatbCd W KOpMUTb pblb  (Tam  Bucenu
cootBeTcTByoWmMe Tabnuukm Ha PYCCKOM g43blike). Yem ™Mbl
3aHumManucb. A notom cnpawwmsan: «OHu kycanu 1ebsa?» N ecnu kycanun —
pagoBancs. 3Ha4uT BCe MOMHOCTLIO MPOYYBCTBOBAHO.

A Korga oH Bes1 HaMm 3KCKypcuto no Mepycanumy, Ha 3BYK ero rosioca
MOMEHTarbHO CTeKanucb cnywaTtenn. Yl oH HuKorga nx He OTroHSAS.




N ewe XKeHa odeHb nobun netb. Bokpyr Hero Bcerga Obinn n CTUXK, U
My3blka. OH 3Han croBa NoYTU BCEX NECEH Ha CBeTe, Tak Xe, kak n Muwa.
OHn mornn netb Oo yTtpa, nepebupas camble 3abbiTble necHU. Cnyx vy
oboux O6bin He wuaeanbHbIM, HO C rogamMu TMPaKTUKM OH 3aMeTHO
ynyymncs.

‘pomMornacHbIi, yBepeHHbIn B cebe, 1 OQHOBPEMEHHO BHMMATEMbHbIA U
AenuKaTHbli, OH Obln OyWOW Hawen Becenown, LWYMHOW U MECTPON
komnaHun. OH nobun Hac, n ato 6bino B3auMMmHo. [lpu BCTpede cpasy
obHumMeT, yBedgeT B CTOPOHKY, pacCnpocuUT, MOCOYYBCTBYET WUIn
nocmeetcd. PaBHOOYLLHbIM HUKOrA4a He Bbinl, a B TPyAHbIE MUHYThI NPOCTO
BHeZpSASICA 1 Nopon ynpasnsan cutyauuen. Kak oH gepxarn B namstu Bce
060 Bcex, 1 Kak eMy XBaTasno 3Heprum — NpocTo 3aragkal

XKeHa npoxmn HeOObIKHOBEHHYHD, SAPKYHD WMHTEPECHYH XU3Hb. OH ywien
OYEHb paHO, N COBEPLUEHHO AS1S1 HAC HEOXMOAHHO. HO B NaMATK Hallen oH
NPEXHWI, LWYMHbIN, XXMBOW 1 Becenbln. /1 o4yeHb 4o6pbIN.
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