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10:45-11:00 (MSK). 08:45-09:00 (CET)

Opening

11:00-11:30 (MSK), 09:00-09:30 (CET)

l.V. Volovich

Steklov Mathematical Institute, Russia

Title: p-adic Mathematical Physics and V.S.Vladimirov Works
Abstract: After a brief reminder of the basic principles of
p-adic mathematical physics, we will discuss recent
developments in the quantum zeta function. V.S. Vladimirov is
one of the founders of p-adic mathematical physics. His works
on spectral theory in p-adic quantum mechanics, fractional
differential operator and non-linear pseudo-differential
equations will be discussed in the context of recent
developments.



11:30-12:00 (MSK). 09:30-10:00 (CET)

Vladimir Anashin

Faculty of Computational Mathematics and Cybernetics,
Lomonosov Moscow State University, Russia & Federal Research
Center "Information and Control', Russian Academy of Sciences,
Russia

Title: Barnag Ha KBaHTOBbIE CUCTEMbI CKBO3b MPU3MY
p-agnyeckux 1-nunwmnueBbiX QPYyHKLMIA

A look at quantum systems via p-adic 1-Lipschitz maps
Abstract: B noknage 6yoet pacckazaHo O TOM, YTO OCHOBHbIE
NOHATMA KBAHTOBOW TEOPUM (BOMNHOBasH (PyHKUNS,
Habnogaemble, YNCTbIE COCTOSIHUS, CMELLAHHbIE COCTOSIHUA U
T.M.), MOryT ObITb €CTECTBEHHBLIM 0OPAa30M BblpaXXEHbI B
TepMuHax PyHKUUK, Ybs obnacTb onpegeneHns u obnactb
3HA4YEHUN €eCTb KOSbLO LUENbIX p-agnyeckmnx ymcen. 3Tn
dYHKUMKN NpeacTaBnaoT cobom Knacc BCex Kay3asibHbIX
JoyHKUMW; nocregHue, B CBOKO oyepenb, MoryT
paccMaTpuBaTbCs Kak ONMcaHna 3BOSTIOLNN KBAHTOBbIX
CUCTEM B TEOPUAX C MUHUMANbHbIMK ANuHaMu. B aTux
TepMMHaX OKa3blBaeTCA BO3MOXHbIM ONMcaTth, KakuM obpasom
BO3HMKAET CIy4anHOCTb B KBAQHTOBbIX CUCTEMAX, Koranc
BOJTHOBOM (PYHKUMW, 1 T.N. [aHHbIN NOAXo4 MOTUBUPOBAH
noesmn N.B.Bonosuya un I. a1 Xoodta n moxet
paccMaTpuBaTbCs Kak HEKOTOPbLIW BKNag B p-aaAnNdecKyto
MaTteMaTuyecKkyro pusnky, pasBuBaTb KOTOPYH Hadan
B.C.Bnagumupos B 1988 rogy. [oknag B OCHOBHOM
6asupyetcsa Ha ctatbe Vladimir Anashin. "Toward the
(non-cellular) automata interpretation of quantum mechanics:
Volovich postulates as a roadmap', International Journal of
Modern Physics A, Vol. 37, No. 20--21, 2243003 (2022).

In the talk, it will be argued that basic notions of quantum
theory (wave function, observable, pure state, mixed state,
etc.) can naturally be expressed in terms of functions whose



domain and range are p-adic integers and which satisfy the
p-adic Lipschitz condition with a constant 1 (briefly, the p-adic
1-Lipschitz maps). The latter maps constitute the class of all
causal functions; the functions describe evolution of quantum
systems in theories with a minimum scale lengths. In these
terms it is possible to reveal how randomness emerges in
quantum systems, how wave function collapses, etc. The
approach is motivated by the ideas of |.V.Volovich and G.'t
Hooft and can be judged as a contribution to the p-adic
mathematical physics initiated by V.S.Vladimirov in 1988. The
talk is mostly based on the paper "Toward the (non-cellular)
automata interpretation of quantum mechanics: Volovich
postulates as a roadmap', International Journal of Modern
Physics A, Vol. 37, No. 20--21, 2243003 (2022) by Vladimir
Anashin.

12:00-12:30 (MSK), 10:00-10:30 (CET)

David Weisbart

University of California, Riverside, USA

Title: Components and Exit Times of Brownian Motion in two
or more p-Adic Dimensions

Abstract: The fundamental solution of a pseudo-differential
equation for functions defined on the $d$-fold product of the
$p$-adic numbers, $\mathds{Q} p$, induces an analogue of
the Wiener process in $\mathds{Q} p”d$. As in the real
setting, the components are $1$-dimensional $p$-adic
Brownian motions with the same diffusion constant and
exponent as the original process. Asymptotic analysis of the
conditional probabilities shows that the vector components are
dependent for all time. Exit time probabilities for the higher
dimensional processes reveal a concrete effect of the
component dependency.



13:00-13:30 (MSK), 11:00-11:30 (CET)

Branko Dragovich

Institute of Physics, University of Belgrade, Belgrade, Serbia &
Mathematical Institute, Serbian Academy of Sciences and Arts,
Belgrade, Serbia

Title: From p-adic to zeta scalar particles

Abstract: In this talk, we start from the Lagrangian for p-adic
open strings, which is slightly modified so that it does not
contain tachyons and ghosts. This Lagrangian makes sense
not only for prime numbers but also for all natural numbers.
Taking a suitable sum of these Lagrangians over all natural
numbers and using Euler’s formula for the Riemann zeta
function, a new Lagrangian is obtained. This new Lagrangian
contains non-locality through a non-local operator in the form
of the Riemann zeta function of the d’Alembertian. We
investigate the equations of motion of the corresponding
scalar field, especially in the weak field approximation. We
show that this scalar field can exist in a closed and an open
FLRW universe with a cosmological constant.

13:30-14:00 (MSK), 11:30-12:00 (CET)

E.l. Zelenov

Steklov Mathematical Institute, Russia

Title: On geometry of p-adic coherent states and mutually
unbiased bases

Abstract: TBA



14:00-14:30 (MSK). 12:00-12:30 (CET)

Patrick Erik Bradley

Karlsruhe Institute of Technology, Germany

Title: Locally Vladimirov operators on the p-adic points of a
Mumford curve

Abstract: After an introduction to Mumford curves as a kind of
p-adic analogue of Riemann surfaces, new psedodifferential
operators generalising the Vladimirov operator are introduced.
They induce a wavelet decomposition of the Hilbert space of
functions on the p-adic rational points on a Mumford curve.
The Cauchy problem for the heat equation on those points of
Mumford curves, in a special case is also addressed.

15:30-16:00 (MSK). 13:30-14:00 (CET)

V.V. Zharinov

Steklov Mathematical Institute, Russia

Title: CummeTpumn n 3aKoHbI COXpaHEeHUs ypaBHEHUS
INnysunnga

Symmetries and conservation laws of the Liouville equation
Abstract: B pamkax anrebpo-reomeTpuyeckoro nogxoaa K
ypaBHEHNAM B YaCTHbIX MPOU3BOAHbLIX N3Yy4alTCH CUMMETPUM
N 3aKOHbl COXpaHeHus ypaBHeHus Jinysunnsa. IHTepec K
ypaBHeHUIO JInyBuninsa v ero cBOMCTBaM B rnocrnegHee Bpems
BO3POC B CBSI3U C €r0 BaXXHOU posibio B (PYHKLMOHANLHOM
MexaHuKe, npegnoxeHHon .B. Bonosuyem.

Symmetries and conservation laws of the Liouville equation
are studied in the frames of the algebra-geometrical approach
to partial differential equations. Interest in the Liouville
equation and its properties has intensified recently due to its
important role in functional mechanics proposed by I.V.
Volovich.



16:00-16:30 (MSK), 14:00-14:30 (CET)

A.K. Gushchin

Steklov Mathematical Institute, Russia

Title: O 3apaye Oupuxne

On the Dirichlet problem

Abstract: OCHOBHbIM coaepXXaHMeM HacTOSALWEro goknaaa
SBMNSAETCA paclumpeHne NoHATUA peweHnsa 3agadm Jupuxne:
yBeSIM4YeHUa MHOXeCTBa rpaHNYHbIX PYHKLUNW N U3MEHeHne
onpeaeneHns NPUHATUS rPaHUYHOro YCIroBUsl, KOTOpble
BKITIOYAKOT Kraccu4yeckoe n 06o0LeHHoe peweHus. [ns
onucaHna Mecta obcyXgaeMblX pesynbraTtoB cpeau
N3BECTHbIX NPUAETCA NPUBECTU PAL XOPOLLO N3BECTHbIX
yTBEPXOEHNN, 06CyanUTb OCHOBHbIE MOCTAHOBKN 3adayn
Ovpuxrne, ux npeuvmyLiectsa U HegoctaTtku. B LeHTpe
BHMUMaHUs ByayT yCNoBUS Ha AaHHbIE 3a4a4yum: NpaByto YacTb
ypaBHEHUA, rPaHUYHY0 OYHKLNIO, KO3 MPULNEHTLI YpaBHEHUS
n obnacTb, B KOTOPOW 3aa4va paccMmaTpuBaeTcs.

16:30-17:00 (MSK), 14:30-15:00 (CET)

V.P. Burskii

Moscow Institute of Physics and Technology, Russia

Title: HekoTopble pe3ynbraTbl U3 06LLEN TEOPUN FPAHNYHbIX
3agay anga andpdbepeHumanbHbIX YpaBHEHUN B YaCTHbIX
NPOM3BOAHbIX

Some results from the general theory of boundary value
problems for PDEs

Abstract: Mathematical modeling is now a universal hobby in
the world. As is known, any advanced mathematical model is
based on the differential equation (or a system of such
equations), but in order to from a huge set of solutions select
one that describes the future behavior of the modeled object,
a boundary (initial) problem should be set. How to correctly set



the boundary problem, properties of boundary problems and
differential equations - studies the theory boundary value
problems, which is currently developing only in the direction
study of three types of equations and a small number of
formulations of boundary value problems. What happens in
the general case, for more general equations and boundary
problems, studies the general theory of boundary value
problems, about which little is known to the public. And this
theory is evolving. Here’s about this theory and some new
results author and there will be a story in my speech.

17:30-18:00 (MSK), 15:30-16:00 (CET)

M.O. Katanaev

Steklov Mathematical Institute, Russia

Title: O pasgeneHun nepemMeHHbIX B ypaBHEHUM
[AaMunbTOHa-AKo6K

On the separation of variables in the Hamilton-Jacobi equation
Abstract: We consider a point particle moving on a manifold
equipped with a metric of arbitrary signature. Necessary and
sufficient conditions on metric admitting complete separation
of variables in the Hamilton-Jacobi equation are found in the
case of linear and indecomposable quadratic conservation
laws.

18:00-18:30 (MSK), 16:00-16:30 (CET)

V.V. Vedenyapin

Keldysh Institute of Applied Mathematics, Russia

Title: O BbIBOAE YypaBHEHUWN ANIEKTPOANHAMUKM U rpaBuUTaLmmn
N3 NpUHLUMNA HaMMEHbLLIEro OENCTBUS, MeToae
[AaMUNbTOHa-AKOBU M KOCMOSOMMYECKNX peLleHNAX

On the derivation of the equations of electrodynamics and
gravitation from the principle of least action, the
Hamilton-Jacobi method and cosmological solutions



Abstract: TBA

10 January, Tuesday

11:00-11:30 (MSK), 09:00-09:30 (CET)

D.V. Treschev

Steklov Mathematical Institute, Russia

Title: Normalization flow

Abstract: | propose a new approach to the theory of normal
forms for Hamiltonian ODE systems near a non-degenerate
equilibrium position. The traditional normalization procedure is
performed step-by-step: non-resonant terms in the expansion
of the Hamiltonian function are removed first in the lowest
degree, then in the next one and so on. | consider the space
of all Hamiltonian functions with equilibrium position at the
origin and construct a differential equation in this space.
Solutions of this equation move Hamiltonian functions towards
their normal forms. Shifts along the flow of this equation
correspond to canonical coordinate changes. So, we have a
continuous normalization procedure. The formal aspect of the
theory presents no difficulties. The analytic aspect and the
problems of convergence of series, as usual, non-trivial.

11:30-12:00 (MSK). 09:30-10:00 (CET)

A.N. Pechen

Steklov Mathematical Institute and NITU MISIS, Russia

Title: ENVIRONMENT AS A RESOURCE FOR
CONTROLLING QUANTUM SYSTEMS

Abstract: In this talk, we consider environment as a resource
for controlling quantum systems. We will discuss a speed-up




of generating mixed states for an open qubit using coherent
control and time-dependent incoherent control found with
GPM approach, as well as using gradient search for this
problem. We will present rigorous results about convergence
of the speed gradient method to optimal solution for a
dissipative quantum oscillator driven by coherent and
incoherent controls, and discuss conditions on the parameters
of the method which guarantee that the obtained controls are
physical. In addition, we will discuss recent results on Hessian
structure of quantum control landscape for single qubit gate
generation.

12:00-12:30 (MSK), 10:00-10:30 (CET)

A.S. Trushechkin

Steklov Mathematical Institute, Russia

Title: KBaHTOBblE AMHaMUYyecKme Nonyrpynnbl 419 CUCTEM C
KBa3nBbIPOXOEHHBIMWN YPOBHAMMN

Quantum dynamical semigroups for systems with
quasidegenerate levels

Abstract: OgHum 13 knaccmyeckux pesynsraTtos B
COBPEMEHHOW MaTeMaTnyeckon omsnke ABMSETCH CTPOrmim
BbiBOA 3. [loBucom (E. B. Davies) B 1974 r. ninHenHoro
KWHETUYECKOro ypaBHEHNSA OS5 OTKPbITON KBAHTOBOW
cucTeMsbl, cnabo B3aMOAENCTBYIOLLEN C pe3epByapoM. ITOT
pesynstart MHTepeceH Kak ¢ oyHOamMeHTanbHOM TOYKU 3peHuns,
TaK 1 ¢ npuknagHon. dyHaameHTanbHbIM NHTEPEC CBA3aH CO
cTpornm o6ocHOBaHMEM TEPMOLNHAMUKN U HEOBpaTUMOWU
AvHamMmuku. MNpuknagHon nHTepec cBsa3aH C akTUBHO
pa3BMBaOLLMMUNCA CeNYac KBAHTOBbLIMU TEXHOSTOTUSMM.
KBaHTOBbIE CUCTEMBI, C KOTOPLIMU MMEIOT eM0 KBAHTOBbIE
TEXHOSIOMNU, He ABMIATCH N30SIMPOBaHHbIMU, a
B3aMMOLENCTBYIOT C OKpy>xeHnem. OgHako TeopemMa [Jasuca
MMeeT HEKOTOpble NPeanosioXeHUs, KOTopble YacTo He



BbIMOMHAITCA Ha NpakTUKe: Hanpumep, npegnonoxeHme ob
OTCYTCTBMM BNU3KMX COOBCTBEHHbIX 3HAYEHUN B CNEKTPE
ramMunbTOHNaHa KBAHTOBOW cuctembl. MHOXecTBO paboT Obino
NOCBSILLEHO NMOMbITKaM NPeodonieTb 3TO OrpaHnyeHue. B
aoknage 6yanet pacckazaHo 06 0600LeHun Teopembl [aBuca
ONsi cnyvas, Korga B CekTpe MOryT NpucyTcTBoBaThb 6rnnskue
CODCTBEHHbIE 3HAYEHMUS.

13:00-13:30 (MSK), 11:00-11:30 (CET)

Yu.N. Drozhzhinov

Steklov Mathematical Institute, Russia

Title: MHoromepHas TaybepoBa Teopema B.C. BnagumupoBa
n ee passutne 8 MMAH

The multidimensional Tauberian theorem of V.S. Vladimirova
and her development at MIAN

Abstract: TBA

13:30-14:00 (MSK). 11:30-12:00 (CET)

Stevan Pilipovic

University of Novi Sad, Serbia

Title: Contributions to the convolution and $\Psi$DO's over
ultradistribution spaces

Abstract: The convolution of distributions was studied from
the early beggining of the distribution theory, by many authors.
Important contribution was given by Professor Vladimirov. |
have studied, with my students, convolution in various spaces
of distributions and ultradistributions. The aim of this talk is to
show that one can extend the Anti-Wick calculus over
$\mathcal DM\{M_p\}}(\RR"d)$ for ultradistributions in



${\mathcal S} {M{A p\}"{{M_p\}}(\RR*d)$ with very weak
assumptions on $A p$ and conditions on $M_p$ related to
the sequence $p!"m, m>1$ noted in the abstract. This is done
by the use of the Wigner transform $W(\varphi,\varphi)$ with
$\varphi $ being ultradifferentiable functions with the fast
decrease as $|x|\rightarrow \infty.$ We develop the theory for
$\varphi=eM-r{\langle \cdot\rangle*q}},\; r>0, g\geq 1,$ as well
as for $\varphi$ satisfying even faster decay. Special example
is $\varphi= \exp{(-se”*{{\langle\cdot\rangle}*q})}, s>0,q\geq 1.$
Note that we have given earlier a complete answer in our
analysis related to the convolution with the kernel
$e”{a|\cdot|*q},a>0% and the related Anti-Wick calculus, in the
case when $\varphi$ is a Gaussian.

14:00-14:30 (MSK), 12:00-12:30 (CET)

Xiangyu Zhou

Institute of Mathematics, Academy of Mathematics and Systems
Science, China

Title: Recent results in several complex variables and
complex geometry

Abstract: We'll talk about some recent results in several
complex variables and complex geometry, e.g., the solution of
Demailly's strong openness conjecture on multiplier ideal
sheaves, converse of L2 existence theorem due to
Hoermander and Demailly, and their applications in some
fundamental problems in complex geometry.

15:30-16:00 (MSK), 13:30-14:00 (CET)

Hiroshi Kaneko

Tokyo University of Science, Japan

Title: Increase in Sobolev norm induced by composite with
normal contraction on a ultrametric space



Abstract: It is well-known in the theory of Dirichlet form theory
that every Dirichlet form and its domain provide us with a
counterpart of $H"1$-space and the space possesses
non-increasing property of $HA1$-norm under normal
contraction, i.e., the $H”1$-norm of composite of normal
contractions with function in the domain does not exceed the
$HA1$-norm of the function without composite of normal
contraction. Accordingly, it might be expected that so does
such counterpart of the Sobolev space initiated by M.
Fukushima and the speaker on the basis of transition
semigroup kernels. In this talk, we find a counter-example to
such a non-increasing property of the probabilistic Sobolev
norm, i.e., the composite of normal contraction with some
function in such Sobolev space induces increase in the norm.

16:00-16:30 (MSK), 14:00-14:30 (CET)

A.A. Grigor'yan

Bielefeld University, Germany

Title: AHanu3 Ha ynbTpa-MeTpuYecKkux n ppaktTanbHbIX
NPOCTpaHCTBax

Analysis on ultra-metric and fractal spaces

Abstract: 310 byget 06 oueHkax aaep TennonpoBOAHOCTU Ha
TaKuUX NpocTpaHcTBax. B yacTHOCTU, eCcTb Takoe NHTepPeCcHOe
HabnogeHne, YTo perynspHble MeTpuydeckme NpocTpaHCcTBa
MOXHO OXapakTepusoBaTb (M0 KpanHen Mepe C TOYKU 3pEHUS
YpaBHEHUS TEMMONPOBOAHOCTM) NapamMeTpoM, KOTOPbIN
HasblBaeTcd walk dimension, n KoTopbi NpUHUMaeT
cnegytowmne 3HadeHus: ona EBkNnaoBbIX NPOCTPaHCTB 3TO 2,
AONs yNbTpa-MeTPUYECKNUX NPOCTPaHCTB (BKIoYas
p-agun4yeckme vYncna) aTo 6eCKoOHEYHOCTb, a BECb MPOMEXYTOK
OT 2 00 DECKOHEYHOCTN 3aHUMatoT dopakTansl.



16:30-17:00 (MSK), 14:30-15:00 (CET)

Alexander Bendikov

FAU Erlangen-Nuerenberg, Germany

Title: Hierarchical Schrodinger operators with singular
potentials

Abstract: This talk is based on the joint paper Hierarchical
Schrodinger operators with singular potentials by Alexander
Bendikov, Alexander Grigor'yan and Stanislav Molchanov. The
goal of this paper is twofold. We prove that the operator
$H=L+V$, the perturbation of the Taibleson-Vladimirov
multiplier $L=D™a}$ by the potential $V(x)=blxlI*{-a},

b=b {*}$, is closable and its minimal closure is a non-negative
definite self-adjoint operator (the critical value $b_{*}$
depends on $a$ and will be specified in the paper). While the
operator $H$ is non-negative definite the potential $V(x)$ may
well take negative values, e.g.$ b_{*}<0$ for all $0<a<1$. The
equation $Hu=v$ admiits a Green function $g_{H}(x,y)$, the
integral kernel of the operator $H'$. We obtain sharp lower-
and upper bounds on the ratio of the functions $g_{H}(x,y)$
and $g_{L}(x,y)$. Examples illustrate our exposition.

17:30-18:00 (MSK), 15:30-16:00 (CET)

L.M. Kozhevnikova

Sterlitamak Branch of Bashkir State University, Russia & Elabuga
Branch of Kazan (Volga region) Federal University, Russia

Title: O pelweHNAX HENVHENHbIX SNITMNTUYECKNX YPaBHEHUN C
L_1-AaHHbIMKW B HEOrpaHUYEHHbIX 0bnacTsax

On solutions of nonlinear elliptic equations with L_1-data in
unbounded domains



Abstract: B goknage 6yayTt paccMoTpeHbl annunTu4eckme
ypaBHEHNS BTOPOro nopsiika ¢ pasfnnyHbIM1 BUAAMMN
HEeNnMHENHOCTEN 1 NpaBoy YacTbio 13 npoctpaHcTea $L_1(Q)$
B HeorpaHun4yeHHbix obnactax $Q%. Mepa obnactu Q moxet
ObITb KaKk KOHEYHOW, TaK N 6eckoHeYyHOW. [Insa cTeneHHbIX
HEeSIMHENHOCTEN (KaK NOCTOSIHHbIX, TaK N NEPEMEHHbIX)
COOTBETCTBYIOLLME NPOCTPAHCTBA ABNAKTCA pedneKCUBHbIMA
N BONPOChHI CYLLLECTBOBAHUS U €OUHCTBEHHOCTN SHTPOMUNHbBIX
N peHopMann3oBaHHbIX PELUEHUI XOPOLLIO U3YYeEHbI.

HecTeneHHble HENMHENHOCTU onpeaenarTca PYHKUUAMU
Mysunaka-Opnvya $M(x,s)$ 1 6e3 AononHUTENBHbIX YCIOBUIA
perynsapHoCcTn No BTOPON NepeMeEHHOM COOTBETCTBYIOLLEE
NPOCTPAHCTBO He 06a3aHOo ObITb pednekcnBHbIM. s
ANAUNTUYECKUX YPaBHEHUN C TAKUMU HENMUHENHOCTAMMN
N3BECTHbI pe3ynbTaThl CYLECTBOBAHUS U €OUHCTBEHHOCTU
SHTPOMUIMHBIX U PEHOPMAanM30BaHHbIX PeLLEeHUI, a TakkKe UX
9KBMBASIEHTHOCTN ANsi obnacTten ¢ KOHeYHOM mepon. B
aoknage dyayT npyBeaeHbl pesdynbTathl, NOfyYeHHbIe
aBTOPOM MO JaHHOMY HarnpasfeHUo nccnegoBaHni.

18:00-18:30 (MSK), 16:00-16:30 (CET)

Yu.A. Alkhutov?, G. A. Chechkin®

2A.G., N.G.Stoletov Vladimir State University, Russia

b M. V.Lomonosov Moscow State University, Russia

Title: Elliptic Equations and Meyers Estimates

Abstract: This work is connected with estimates of solutions
to the Zaremba problem for elliptic equation in bounded
Lipschitz domain $D\in \mathbb{R}*n$, where $n>19$, of the
form \begin{equation}\label{op} \mathcal{L}u:=\text{div}



(|\nabla u|™{p-2}a(x)\nabla u) \end{equation} with uniformly
elliptic measurable and symmetric matrix $a(x)=\{a_{ij}(x)\}$,
i.e. $a_{ij}=a_{ji}$ and \begin{equation}\label{1}
\alpha”{-1}|\xi|*2\le
\sum\limits_{i,j=1}*na_{ij}(x)\xi_i\xi_j\le\alpha |\xi|*2~\mbox{for
almost all}~x\in D~\mbox{and all}~\xi\in \mathbb{R}"n.
\end{equation} We assume that $F\subset\partial D$ is closed
and $G=\partial D\setminus F$. Consider the Zaremba
problem \begin{equation}\label{2} \left\{\begin {array}{I}
\mathcal{L}u=I\quad \text{in}\quad D,\\ u=0\quad
\text{on}\quad F,\\ \frac{\partial u}{\partial \nu}=0\quad
\text{on}\quad G, \end{array}\right. \end{equation} where
$\frac{\partial u}{\partial \nu}$ is the outer conormal derivative
of $u$, and $I$ is a linear functional on $W*1_p(D, F)$, the
completion of the set of infinitely differentiable in the closure of
$DS$ functions vanishing in the vicinity of $F$, by the norm $$
\parallel u\parallel_{W"*{1} p(D, F)}=\biggl (=\int\limits_{D}
up\,dx+H\int\limits_{D}|\nabla u|*p\,dx\biggr )*{1/p}. $$ By the
solution of the problem \eqref{2} we mean the function $u \in
W71 _p (D, F)$ for which the integral identity
\begin{equation}\label{3} \int\limits_{D}|\nabla u|*{p-2}a\nabla
u\cdot\nabla\varphi\,dx=\int\limits_{D} f\cdot\nabla\varphi\,dx
\end{equation} holds for all test-functions $\varphi\in

W21 p(D, F)$, the components of the vector-function
$f=(f_1,\Idots,f n)$ belong to $L_{p"HD)$, $p'=\frac{p}p-1}$.
For the compact $K\subset \mathbb{R}*n$ we define the
capacity $C_q(K)$, $1<g<n$, by the formula
\begin{equation}\label{hu} C_q(K)=\inf~ \biggl \{~
\int\limits_{\mathbb{R}*n}|\nabla\varphi|*q\,dx:~\varphi\in
CAinfty_0 (\mathbb{R}*n),~\varphi\ge 1~\mbox{on}~K\biggr \},
\end{equation} if $p\in (1, n/(n-1)]$, then $q=(p+1)/23, but if
$n\in (n/(n-1), n]$, where $n > 2§, then $g=np/(n+p)$. $\bulletd
{\bf Case of linear equation ($p=2%).} Suppose $B*x 0} r$ is
an open ball of the radius $r$ centered in $x_0$, and
$mes_{n-1}(E)$ is $(n-1)$-measure of the set SES. Assume



also that $g=2n/(n+2)$ as $n>2% and $q=3/2% as $n=2%. We
suppose one of the following conditions is fulfilled: for an
arbitrary point $x_0\in F$ as $r\le r_0$ the inequality
\begin{equation}\label{g1} C_q( F\cap \overline BAx_0} r)\ge
c_0 rM{n-q} \end{equation} holds true or the inequality
\begin{equation}\label{g2} mes_{n -1}( F\cap \overline

BAM{x_0} r)\ge c_0 r*{n-1} \end{equation} holds, the positive
constant $c_0% does not depend on $x_0% and $r$. Condition
\eqref{g2} is universal (even for nonlinear equations).
\begin{theo} If $f\in L_{2+\delta_0}(D)$, where $\delta 0>0$9,
then there exist positive constants
$\delta(n,\delta_0)<\delta 0$ and $C$, such that for a solution
to the problem \eqgref{2} the estimate \begin{equation}\label{t}
\int\limits_{D}|\nabla u|*2+\delta}dx\leq
Clint\limits_{D}|f|*{2+\delta}\ dx, \end{equation} holds, where
$C$ depends only on $\delta_0$, the dimension $n$, constant
$c_ 0% from \eqref{g1} and \eqref{g2}, and also the constant
$r_0%. \end{theo} $\bullet$ {\bf Case of $p$-elliptic equation
($p>19).} \textbf{A.} If $1< p \le n$, then the following
condition is assumed to hold: for an arbitrary point $x_0\in F$
for $r\le r_0$, the condition \eqref{g1} is true. \textbf{B. }If $p>
n$, then the set $F$ is assumed to be nonempty: $F\neq
\emptyset$. \begin{theo} If $f\in L_{p'+\delta_0}(\Omega)$,
where $\delta_0>03$, then there exist positive constants
$\delta(n, p,\delta_0)<\delta_0% and $CS$, such that for a
solution to the problem \eqref{2} the estimate
\begin{equation}\label{tm} \int\limits_{\Omega}|\nabla
u|Mp+\delta}dx\leq C\int\limits_{\Omega}|f|*p'(1+\delta/p)}\ dx,
\end{equation} holds, where $C$ depends only on $p$,
$\delta_09$, the dimension $n$, constant $c_0$ from \eqref{g1}
and \eqref{g2}, and also the constant $r_0%$. \end{theo}
\vskip10pt

\begin{center} {\bf Bibliography.} \end{center} {[1] Yu.A.
Alkhutov, G.A. Chechkin, The Meyer's Estimate of Solutions to
Zaremba Problem for Second-order Elliptic Equations in



Divergent Form~// C\,R M\'ecanique, T. 349 (2, 2021). P.
299--304.} {[2] Yu.A. Alkhutov, G.A. Chechkin, V.G. Maz'ya.
On the Boyarsky--Meyers Estimate of a Solution to the
Zaremba Problem // Arch Rational Mech Anal, V. 245, No 2
(2022). P. 1197--1211.} {[3] Yu.A. Alkhutov, A.G. Chechkina.
Many-Dimensional Zaremba Problem for an Inhomogeneous
$p$-Laplace Equation // Russian Academy of Sciences.
Doklady Mathematics, V. 106, No 1 (2022). P. 143--146.}

11 January, Wednesday
11:00-11:30 (MSK), 09:00-09:30 (CET)

V.V. Kozlov

Steklov Mathematical Institute, Russia

Title: [lnckpeTHble cMMMETpUKN ypaBHEHNN OAUHAMUKUN C
NOSIMHOMMAaNbHbIMU MHTErpanamMm BbICLLUMX CTENEHEN
Discrete symmetries of equations of dynamics with polynomial
integrals of higher degrees

Abstract: PaccmaTtpuBatlotcs cMctemMbl C TOPUYECKUM
KOHJMIypaUWOHHbIM NPOCTPAHCTBOM U KUHETUYECKON
3Heprneun B BnAE “nnockon” pMaHoBOW METPUKN Ha TOpe.
MoTeHumanbHas aHeprusa $V$ — rmagkas dyHKUMS Ha
KOH(UrypaunmoHHom Tope. [JnHamMuka Taknx CUCTEM
onucbiBaeTcA “HaTyparibHbIMU” raMUNbBTOHOBLIMU CUCTEMaMM
anddepeHumanbHbiX ypaBHeHu. Ecnv 3ameHnTb $V$ Ha
$\epsilon V$,rne $\epsilon$— manbii napametp, TO
nccrnegoBaHne Taknx raMunbTOHOBBIX CUCTEM NPU MarbIX
3HavyeHusax $\epsilon$ oTHocuTCH K “ocHOBHOWM Npobneme
anHamukn” no MNyaHkape. O6cyxaaeTca naBectHada rmnortesa
006 04HO3HaYHbIX NOSIMHOMMASBHBIX MO UMMYbCaM




NHTerpanax ypaBHEHWI ABMXKXEHUS: eCl UMEETCS
NONMHOMMAanbHbIN NO UMNynbcam nHTerpan creneHn $m$, To
obda3aTenbHO HangeTca NMMHENHbIA NN KBagpaTUYHbIA NO
nMmnynbcam nepebii nHTerpan. OHa NONMHOCTbLIO AoKa3aHa ans
$m= 3% u $m= 43. ObcyxparoTca cnyyam “BbiCLUNX” CTENEHEN,
korga$ m= 5% n $m= 63. Cnenys Teopun Bo3mMyLLIEHWI
raMUITBTOHOBbLIX CUCTEM, BBOAATCS PE30HAHCHbIE NpsiMble Ha
NNoCcKOCTM MMNYnbcoB. Ecnu cuctema gonyckaet
MOMMMHOMMArbHbIA MHTErpar, TO YUCIO 3TUX NPAMbIX KOHEYHO.
HaliaeHbl cMMMEeTPUn MHOXXECTBA PE30HAHCHbIX MPSAMbIX, YTO
0aéT, B YaCTHOCTUN, HeoBXoaMMble YCMNOBUS UHTENPUPYEMOCTH.
[Mony4YeHbl HEKOTOPbIE HOBbIE KPUTEPUN CYLLIECTBOBAHUS
OJHO3HaYHbIX MONMHOMMATBHbLIX UHTErpanos.

11:30-12:00 (MSK), 09:30-10:00 (CET)

A.l. Aptekarev

Keldysh Institute of Applied Mathematics, Russia

Title: Bo3HukHOBEHME nepapxum ocobeHHOCTEN B cpeaax C
NOCTOSAHHbLIM AaBNEHNEM U KpyNHOMacLuTabHasa CTpykTypa
BceneHHomn

The Emergence of a Hierarchy of Singularities in Media with
Constant Pressure and the Large-Scale Structure of the
Universe

Abstract: TBA

12:00-12:30 (MSK), 10:00-10:30 (CET)

A.G. Sergeev
Steklov Mathematical Institute, Russia



Title: Topological phases in the theory of solid states
Abstract: This paper is devoted to the theory of topological
phases --- a new and actively developing direction in solid
state physics. The topological phases are defined in the
following way. Denote by $G$ the symmetry group and
consider the set $\text{Ham} G$ of classes of homotopy
equivalent $G$-symmetric Hamiltonians. We assume that they
have the energy gap stable under small deformations which
makes it reasonable to use the topological methods for their
study. It is possible to introduce on $\text{Ham} G$ a natural
stacking operation such that $\text{Ham} G$, provided with
this operation, becomes an Abelian monoid (i.e. an Abelian
semigroup with the neutral element). The group of invertible
elements of this monoid is precisely the topological phase.
The initial ideas, lying in the base of the theory of topological
phases, were formulated by Alexei Kitaev in his talks. It turns
out that the family $(F_d)$ of $d$-dimensional topological
phases forms an $\Omega$-spectrum. In other words, it has
the property that the loop space $\Omega F_{d+1}$ is
homotopy equivalent to the space $F d$. This fact opens a
way to wide use of algebraic topology methods for the study of
topological phases. More concretely, one can associate with
any $\Omega$-spectrum the generalized cohomology theory,
determined by the functor $h*d$, which assigns to the
topological space $X$ the set $[X,F_d]$ of classes of
homotopy equivalent maps $X\to F_d$.

13:00-13:30 (MSK). 11:00-11:30 (CET)

l.Ya. Aref'eva

Steklov Mathematical Institute, Russia

Title: Non-Local Equations in dS-spacetime
Abstract: TBA



13:30-14:00 (MSK), 11:30-12:00 (CET)

A.S. Koshelev

Universidade da Beira Interior, Portugal

Title: Stability of scalar fields with complex masses in curved
backgrounds

Abstract: In my talk | will consider scalar fields with complex
masses in curved backgrounds. Such fields arise in field
theories with higher (and especially infinite) derivatives and
their presence is currently under an active study. In my talk |
will show certain constraints on the background metrics when
these strange new fields do not feature growing modes. A
connection with quantization and unitarity of the models will be
discussed as well.

14:00-14:30 (MSK), 12:00-12: ET

Kh. A. Khachatryan

Yerevan State University, Armenia

Title: O HenNMHENHbIX MHTErpanbHbIX YPaBHEHUSIX B TEOPUU
p-agn4ecKux CTpyH

On nonlinear integral equations in the theory of p-adic strings
Abstract: [loknag nocesieH BonpocamMm eanHCTBEHHOCTU U
CyLLLeCTBOBaHWA, a Takke OTCYTCTBUS HETPUBMASNIbHOIO
OrpaHUYeHHOro peLleHnsa Ang AByX KnaccoB HENMUHENHbIX
MHTEerpasbHbIX YpaBHEHUN B TEOPUN p-aanveckmux CTpyH. Mol
byoem nccnegoBaTb Takke HEKOTOPbIE KaYeCTBEHHbIE
CBOWMCTBA NOCTPOEHHOIO peLUeHUs: MOHOTOHHOCTb,
HenpepbIBHOCTb, BbINYKITOCTb, MagKoCTb N aCUMMATOTUYECKOE
nosegeHue Ha beckoHe4yHOCTU. B KOHUE Aoknaga npuesenem
KOHKPETHbIe YacTHble NpUMepbl YKa3aHHbIX YpaBHEHUN.



15:30-16:00 (MSK). 13:30-14:00 (CET)

Richard Kerner

University of Paris, France

Title: Ternary Z3-graded Generalization of Heisenberg's
Algebra

Abstract: Many Z2-graded algebraic structures can be
generalized to the case of Z3-grading. Several such structures
are presented: the Grassmann algenra, algebra of exterior
forms, lie algebras. In the latter, the antisymmetric binary
product is replaced by ternary Z3-skew symmetric product.
Ternary Heisenberg algebra is then introduced and its
Bogolyubov symmetry group established. The second
quantization of this structure is introduces, and the sixth-order
Hamiltonian defined, along with its eigenstates. The
Bohr-Sommerfeld quantization is applied to the stationary
periodic solutions and the eigenvalues of energy are
computed.

16:00-16:30 (MSK), 14:00-14:30 (CET)

T.V. Dudnikova

Keldysh Institute of Applied Mathematics, Russia

Title: O ctaunoHapHbIX HEPABHOBECHbLIX COCTOAHUSX
NMMHENHbIX FAMUNBTOHOBbBIX CUCTEM

On stationary nonequilibrium states of linear Hamiltonian
systems

Abstract: In the talk, we discuss the long-time behavior of
distributions of solutions for infinite-dimensional Hamiltonian
systems and the existence of a nonzero heat flux in them. As
a model, we consider a linear Hamiltonian system consisting
of a real scalar Klein-Gordon field coupled to an infinite
harmonic crystal. This system can be considered as the



description of the motion of electrons (so-called Bloch
electrons) in the periodic medium that is generated by the
ionic cores. For the coupled system, we study the Cauchy
problem with random initial data. We prove that the
distributions of the solutions weakly converge to a limiting
measure for large times. Under the condition that the initial
random function in the “‘left" and "right" parts of the space
has the Gibbs distribution with different temperatures, we find
the stationary states (i.e., the probability limiting measures) of
the system in which the limiting energy current density does
not vanish. Thus, for this system we construct a class of
stationary non-equilibrium states.

16:30-17:00 (MSK), 14:30-15:00 (CET)

N.G. Marchuk

Steklov Mathematical Institute, Russia

Title: Some relativistic invariant systems of differential
equations

Abstract: We define a new class of partial differential
equations of first order (complex covariantly equipped systems
of equations), which are invariant with respect to
(pseudo)orthogonal changes of Cartesian coordinates of
(pseudo)euclidian space. It is shown that for pseudoeuclidian
spaces of signature (1,n-1) covariantly equipped systems of
equation can be written in the form of Friedrichs symmetric
hyperbolic systems of equations of first order. We prove that
Maxwell and Dirac model equations belong to the class of
covariantly equipped systems of equations.

17:00-17:30 (MSK), 15:00-15:30 (CET)

A.Yu. Savin
Peoples' Friendship University of Russia, Russia



Title: HekommyTaTUBHbIE BbIYETHI U aCUMMOTOTUKN CIeaoB
onepaTopoB, acCOLMMPOBAHHbBIX C METaMMEKTUYECKON
rpynnown

Noncommutative residues and asymptotics of traces of
operators associated with a metaplectic group

Abstract: We consider the operator algebra generated by
pseudodifferential operators in Rn and quantizations of
isometric affine canonical transformations. For elements in this
algebra, we study regularized traces defined in terms of
zeta-regularizations. We construct analogues of the
well-known Wodzicki residue on this operator algebra. The
results were obtained in a joint work with EImar Schrohe
(Hannover). The work was partially supported by RFBR,
project Nr. 21-51-12006.

12 January, Thursday

11:00-11:30 (MSK), 09:00-09:30 (CET)

V.P. Maslov?, S.Yu. Dobrokhotov®, V.E. Nazaikinskii®,
A.l. Shafarevich?®°

2 Moscow State University, Russia

b Ishlinsky Institute for Problems in Mechanics, Russia

¢ Steklov Mathematical Institute, Russia

Title: CoBpemMeHHOE COCTOSIHNE TEOPUN KAHOHNUYECKOrO
onepartopa

The current status of the theory of the canonical operator
Abstract: KaHoHn4ecknin onepartop, paspabotaHHbin B 1965 T.
OOHUM U3 OOKNag4YMKOB, ABNSIETCA oAHUM 13 Hanbonee
MOLLIHBIX CPEACTB NOCTPOEHUS rnobanbHbIX
KBa3nKriaccuyecknx acumntoTuk. B goknane oyoer
paccka3aHo O HelaBHUX NPOABUXEHNAX B KOHCTPYKLNK
KaHOHMYECKOro orneparopa, Nno3BonsLLNX, B COMETAHUN C



cUcTeMaMn TEXHUYECKMX BblMUCIeHUn, Takumun kak Wolfram
Mathematica, npumeHsTb ero Kak agoPeKTUBHbIN
BbIYUCITNTENbHBIN MHCTPYMEHT B KOHKPETHbLIX 3aJavax.

11:30-12:00 (MSK), 09:30-10:00 (CET)

I.A. Taimanov

Sobolev Institute of Mathematics, Russia & Novosibirsk State
University, Russia

Title: Quasiclassical approximation for magnetic monopoles
Abstract: A quasiclassical approximation is constructed to
describe the eigenvalues of the magnetic Laplacian on a
compact Riemannian manifold in the case when the magnetic
field is not given by an exact 2-form. For this, the
multidimensional WKB method in the form of Maslov canonical
operator is applied. In this case, the canonical operator takes
values in sections of a nontrivial line bundle.

12:00-12:30 (MSK), 10:00-10:30 (CET)

S.Yu. Dobrokhotov

Ishlinsky Institute for Problems in Mechanics, Russia

Title: KOHCTpYyKTMBHbIE aCUMNTOTUKM ONA JIMHEUHBIX
(nceBno)anddepeHumanbHbIX YpaBHEHUI C
NIOKann3oBaHHbIMW NPaBbIMX YacTSMU

Constructive asymptotics for linear (pseudo)differential
equations with localized right-hand sides

Abstract: O6cyxxgaeTca MeToq NOCTPOEHUS
KBa3MKI1laCCUYECKNX aCUMMTOTUYECKNX PELLEeHUN
Heo4HOPOAHbIX AnddepeHLmanbHbIX U
ncesgoanddepeHumanbHbiX ypaBHEHUIN (C YaCTHbIMU
NPOU3BOAHBLIMW) C NTOKANIM30BaHHbLIMU MPaBbIMN YacTAMU. OTU
3agaym 6nmnskm K 3agadvam ob acumnToTuke dpyHKumm MprHa
OS5 TaKMX onepaTtopoB, B YACTHOCTU, N3YYEHHLIM B



MHOIOYMCNEeHHbIX paboTax 3agadax 06 acMMNTOTUKE dOYHKLUMMU
[puHa onsa ypasHeHna lenbmronbua. MeTog ocHoOBaH Ha
KOHCTPYKTUBHOM onncaHnn C.KO.noctpoeHunst adhdPpeKTUBHbBIX
aCUMNTOTUYECKNX peLLleHN YKa3aHHbIX 3a4a4, BO3HUKAOLMX
B pa3nnyHbiX 061acTsax dU3NKN U MEXAHUKK CNOLIHLIX cpea.
MeToa nnnocTpupyeTcs npuMmepamMmn ansa ypaBHEHUS
LLipeauHrepa n ncespoandpdepeHumanbHOro ypaBHeHNA
Teopuu BOMH Ha Boge. Obcyxaaemble pe3yrnbraTtbhl NOyYeHbl
coBMecTHO ¢ A.KO.AHuKnHbIM, B.E.HasanknHcknum, M.Pyno u
A.A.Ton4YeHHMKOBbIM B pamMkax rocsagaHusa Ne
AAAA-A20-120011690131-7 n yacTn4HOM NogaepKKe
Poccumnckum HaydHbIM poHAoM (NpoekT 21-11-00341).

13:00-13:30 (MSK), 11:00-11:30 (CET)

A.l. Shafarevich

Moscow State University, Russia & Steklov Mathematical Institute,
Russia

Title: Lagrangian manifolds and complex vector bundles,
corresponding to semi-classical solutions for equations with
delta-type singularities

Abstract: Semi-classical asymptotics of solutions for a wide
class of evolution equations with smooth coefficients are
connected with geometric objects — Lagrangian surfaces or
complex vector bundles over isotropic manifolds. If the
coefficients of the equations contain singularities (or depend
singularly on a small parameter of the problem), geometric
objects are rebuilt on the sets corresponding to the supports of
these singularities. The talk discusses the form of asymptotic
solutions and rearrangements of geometric objects for certain
examples of evolutionary problems with singularities.



13:30-14:00 (MSK). 11:30-12:00 (CET)

V.E. Nazaikinskii

Ishlinsky Institute for Problems in Mechanics, Russia

Title: Uniformization of degenerate equations and
semiclassical asymptotics

Abstract: For a stratified manifold $X$ that is the quotient of a
smooth compact manifold $M$ by a compact Lie group action,
we define smooth functions on $X$ as invariant smooth
functions on $M$ and $h$-(pseudo)differential operators on
$X$ as the restrictions of invariant $h$-(pseudo)differential
operators on $M$ to the space of smooth functions on $X$.
We discuss semiclassical asymptotics for pseudodifferential
equations on $X$; examples include boundary degenerate
linearized shallow water equations describing the run-up of
long waves on a shallow beach and $h$-pseudodifferential
equations on orbifolds.

14:00-14:30 (MSK), 12:00-12:30 (CET)

Yu. A. Kordyukov

Institute of Mathematics, Ufa Federal Research Centre, Russia
Title: Semiclassical asymptotics of the spectral function of the
magnetic Schrodinger operator

Abstract: In the talk, we discuss asymptotic spectral
properties of the Schrodinger operator with uniformly bounded
magnetic field in Euclidean space in the semiclassical limit.
We give a rough asymptotic description of its spectrum and
describe the full off-diagonal asymptotic expansion of its
smoothed spectral function. As consequences, we obtain the
semiclassical trace formula and an asymptotic localization
property of the spectral function in the case when the
magnetic field has maximal rank.




13 January, Friday
11:30-12:00 (MSK). 09:30-10:00 (CET)

N.B. Engibaryan

Institute of Mathematics of National Academy of Sciences of
Armenia, Armenia

Title: O couetaHun nHterpanos Jlebera n PumaHa B Teopumn
ypaBHEHUW CBEPTKU

On the combination of Lebesgue and Riemann integrals in the
theory of convolution equations

Abstract: MaTtemartndeckas Teopus MHTerpanbHbIX
ypaBHEHNN CBEPTKM B OCHOBHOM NOCTpoeHa Ha 6ase
nHTerpana Jledera (AJ1). Bonpocbl paspelmmocT ypaBHEHNI
CBEPTKN, B KOTOPbIX oUrypnpyet cO6CTBEHHbLIN UK
HecoOCTBeHHbIN UHTerpan PumaHa, 4acTto npuxogunTcs
paccMmaTtpeTb B 1eberoBblX OyHKLUNOHANbHbIX NPOCTPaHCTBAXx.
C Opyron CTOpPOHLI, NpUKagHble BO3MOXXHOCTU MHTerpana
INebera cyuwecTBeHHO ycTynatoT uHterpany Pumana (MP). B
aoknage npeacrtaBrieHbl CNocobbl 9hdeKTUBHOIO codeTaHNA
TeopeTnyecknx BoamoxxHocten UJ1 n npuknagHbix
BO3MOXHOoCTen VP B Bonpoce pelueHns HeKoTopbIX
N3BECTHbIX YpaBHeHUN cBepTkU. OpUEeHTUPOM Npu
pacCMOTPEHUM AaHHOTrO Kpyra BONPOCOB MOCAYXunn paboThl
B.A.AmbapuymsaHa n B.C. BnagumupoBa no ypaBHeHUsIM
nepeHoca; npobrnema akTyanbHON BECKOHEYHOCTM.
[MpUMeHAITCA: HENMHeNHbIe ypaBHeEHNA bakTopusauum
aBTopa, MeToq ycpeaHeHna saapa astopa ¢ A.l.bapcersiH u

ap.



12:00-12:30 (MSK), 10:00-10:30 (CET)

A.L. Skubachevskii

Peoples' Friendship University of Russia, Russia

Title: AnpnopHbie OLEeHKN peLleHn CUCTEMbI YpaBHEHNN
BnacoBa-llyaccoHa ang AByXKOMMNOHEHTHOM Nna3mbl

A priori estimates for solutions to a system of equations
Vlasov-Poisson for two-component plasma

Abstract: PaccmoTpeHa cmvellaHHasa 3agadva ons cuctembl
ypaBHeHu Brniacosa--[lyaccoHa, onuckiBatowas KNHETUKY
BbICOKOTEMMEPATYPHOM NSiasmMbl B TEPMOALEPHOM peakTope
Npu BO30ENCTBUM BHELLHEro MarHMTHoro nosns. lNonyyeHa
anpuopHas oLeHKa anga peweHns JaHHOM CMeLlaHHOW 3a4aun
C KOMMAKTHbIMW MO NPOCTPAHCTBEHHLIM NePEMEHHbIM
HOCUTENAMM (PYHKLMI NIOTHOCTU pacnpenesieHuns
3apsKeHHbIX YacTuL,

13:00-13:30 (MSK). 11:00-11:30 (CET)

V.A. Zagrebnov

Institute of Mathematics of Marseille, France

Title: 3ameyaHne 06 acumnToTmke M'MB6GCOBCKMX NoNyrpynn B
Hyne

A note about asymptotics of Gibbs semigroups at the origin
Abstract: YcraHoBrneHa cBA3b Mexay aCcCMMNTOTUKON
MBBCOBCKMX NOMYrpynmn B Hyfe U CBOUCTBaMU PE30SbBEHTDI
reHepaTopoB aTux nonyrpynn. OCHOBaHO Ha COBMECTHOM
pabote ¢ BpoHo Ekymom (LIeHTp TeopeTuyeckon dusmnku,
Mapcernb)

We established a connection between asymptotic behaviour of
the Gibbs semigroups at the origin and the properties of
resolvent of their generators. Based on the project with Bruno
lochum (Centre de Physique Théorique, Marseille)



13:30-14:00 (MSK), 11:30-12:00 (CET)

V.Zh. Sakbaev

Keldysh Institute of Applied Mathematics, Russia

Title: AHanor Teopembl Akobu ans 6ecCKoHEYHOMEPHbBIX TOPOB
Analogue of Jacobi's theorem for infinite-dimensional tori
Abstract: /3yyatotca guHammyeckne ceBomcTea 6€CKOHEYHON
CUCTEMbI FAPMOHUYECKNX OCUMNNATOPOB. Kak 1 B
Kriaccu4yeckon teopeme Akobu 0 TpaekTopusiX KOHEYHOWN
CUCTEMBbI OCLUIIIATOPOB Ha TOpe, NosyYeHbl YCNoBUS
NepuoanNYHOCTU, HEBNY>XOAaeMOCTU N TPAH3UTUBHOCTU Ha
WHBaApMaHTHOM TOpe TpaeKkTopuin BECKOHEYHOWN CUCTEMBI
ocumnnatopos. Mdyyaetca aprognyHoCTb Mepbl U
3ProAnYHOCTb NPOCTPaHCTBA PYHKLMA HA MHBAPUAHTHOM
MHOroobpasum OTHOCUTESNTbHO MOTOKA CUCTEMbI
ocumnnatopos. [loknag ocHoBaH Ha COBMECTHOM paboTe ¢
.B. Bonosuyem.

Dynamic properties of an infinite system of harmonic
oscillators are studied. As in the classical Jacobi theorem on
the trajectories of a finite system of oscillators on a torus, the
conditions of periodicity, non-wandering and transitivity on an
invariant torus of trajectories of an infinite system of oscillators
are obtained. The ergodicity of the measure and the ergodicity
of the space of functions on an invariant manifold with respect
to the flow of a system of oscillators are studied. The talk is
based on joint work with |.V. Volovich.

14:00-14:30 (MSK), 12:00-12:30 (CET)

Paolo Gibilisco
University of Rome Tor Vergata, Italy
Title: Means in quantum physics and somewhere else



Abstract: Chentsov created Information Geometry by
showing that classical Fisher Information is the only metric on
the spaces of probability vectors which ““contracts under
noise". Chentsov himself posed the same question about the
quantum realm and was Petz to find the answer using means.
Still using means Petz clarified the notion of quantum
variance. I'll discuss how means enable us to understand the
relation between Quantum Variance and Quantum Fisher
Information and how this sheds new light on the Uncertainty
Principle. \cite{G22b}

{\bf The Jensen inequality for means} Recently the Jensen
inequality for 2-means has been proved. Does a general
version for $n$-means exist? \cite{G22a}

{\bf Stam inequality as a mean inequality} The Stam inequality
for the Gamma distribution appears as a mean inequality. Can
this be generalized?\cite{G14}

\begin{thebibliography}{99} \bibitem{G22b} \textsc{P.
Gibilisco.} Uncertainty and Quantum Variance at the light of
Quantum Information Geometry. {\it Information Geometry},
doi.org/10.1007/s41884-022-00087-5, 2022. \bibitem{G22a}
\textsc{P. Gibilisco.} About the Jensen inequality for numerical
$n$--means. {\it International Journal of Modern Physics A},
2243010, 2022. \bibitem{G14} \textsc{P. Gibilisco}. Fisher
information and means: some questions in the classical and
quantum settings. {\it International Journal of Software and
Informatics}, 8(3-4) pp. 265--276, 2014. \end{thebibliography}

15:30-16:00 (MSK), 13:30-14:00 (CET)

S.V. Kozyrev

Steklov Mathematical Institute, Russia

Title: Learning by population genetics and matrix Riccati
equation

Abstract: A model of learning as generalization of the Eigen's
quasispecies model in population genetics is introduced.



Eigen's model is considered as a matrix Riccati equation, the
error catastrophe in the Eigen's model (when the purifying
selection becomes ineffective) is discussed as the divergence
of Perron--Frobenius eigenvalue of the Riccati model in the
limit of large matrices. Known estimate for Perron--Frobenius
eigenvalue provides explanation for observed patterns of
genomic evolution. We propose to consider the error
catastrophe in Eigen's model as analogue of overfitting in
learning theory, this gives a criterion for presence of overfitting
in learning.

16:00-17:00 (MSK), 14:00-15:00 (CET)

Memorial session





