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The history of the Mathematical Institute of the Academy of Sciences dates back to 28
April 1934, when by a decision of a general meeting of the Academy of Sciences of the USSR
the Mathematics and Physics Divisions of the Physico-Mathematical Institute based in
Leningrad were ultimately transformed into two independent institutes, the Steklov
Mathematical Institute and the Lebedev Physical Institute of the Academy of Sciences. The
institutes moved to Moscow.

Prior to that the Physico-Mathematical Institute was founded in Petrograd in 1921, on the
basis of the Mathematical Cabined organized by V. A. Steklov in 1919, the Physics Laboratory
organized by B. B. Golitsyn in 1912, and the Permanent Central Seismology Commission
formed in 1897. The directors of the Physico-Mathematical Institute were: Steklov in 1921—
1926, A. F. Toffe in 1926-1928, and A. N. Krylov in 1928-1932. Further details about the
history of that institute can be found in the book Members of the Russian Academy of Sciences

in the Steklov Mathematical Institute: to the 75th anniversary of the Steklov Institute (2009,
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edited by V. V. Kozlov).
In 1940 the Leningrad Department of the Mathematical Institute was formed, which in

1995 became an autonomous institution under the name of the St. Petersburg Department of the
V. A. Steklov Mathematical Institute of the Russian Academy of Sciences, but which retained
close links with the Steklov Mathematical Institute in Moscow, not limited to a correlation
between their names.

In the same year of 1940, on the basis of the Department of Mechanics of the Mathematical
Institute the Mechanical Institute of the Academy of Sciences of the USSR was formed. On the
basis of the Department of Approximate Methods and the Experimental Laboratory of
Computations of the Mathematical Institute and also departments of the Mechanical
Engineering Institute of the Academy and the Power Engineering Institute, the Institute of
Precision Mechanics and Computer Equipment was organized in 1948 and then also the
Computer Center of the Academy of Sciences (named after A. A. Dorodtitsyn in 2000). The
Department of Applied Mathematics of the Steklov Institute was allocated in 1953 in the
Institute of Applied Mathematics of the Academy of Sciences, and the core of its first employees
consisted of staff members from the Steklov Institute (in 1966 that institute was named after M.
V. Keldysh). In 1959 the Sverdlovsk Department of the Steklov Institute was organized, which
in 1970 became the Institute of Mathematics and Mechanics of the Academy of Sciences (in
2012 it was named after N. N. Krasovskii). In 1957, at the suggestion of M. A. Lavrentyev and
S. A. Khristianovich, who worked at the Steklov Institute at that time, the Siberian Branch of
the Academy of Sciences of the USSR was organized. Many prominent researchers from the
Steklov Institute moved to Akademgorodok in Novosibirsk and developed their scientific
schools on the basis of Novisibirsk State University and various Institutes in Akademgorodok,
including the Institute of Mathematics of the Siberian Branch of the Academy (named after S.
L. Sobolev in 1994), the Institute of Hydrodynamics of the Siberian Branch (named after
Lavrentyev in 1980), and the Institute of Theoretical and Applied Mechanics of of the Siberian
Branch of the Academy (named after Khristianovich in 2005).

The archives of the Steklov Institute contain the report “Scientific activity and staff
training in the V. A. Steklov Mathematical Institute of the Academy of Sciences of the USSR”,
made by academician 1. M. Vonogradov, the director of the institute, at a meeting of the
Praesidium of the Academy of Sciences on 26 May 1967. Here are a few quotes characterizing
our institute from this report.

“Various fields of mathematics were intensively developing during the last years. It is

important to note that the development of mathematics in the whole is decisive for the quality
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of its applications and makes a significant impact on the development of other branches of

science and technology. Mathematics continues its unceasing development, by finding new and
novel areas for its application. Problems coming from practice result in new lines of research.
It is necessary for the progress of science in our country that mathematics develops successfully
further in various directions. In our country it must be on an advanced level. Divided groups of
researchers at universities and research institutes will not be able to achieve these goals without
a central research institute, which coordinates and guides the research work in mathematics
carried out in different scientific centres. This institute must host a staff of prominent
researchers concentrated on doing theoretical research work in mathematics. The Mathematical
Institute of the Academy of Sciences of the USSR is just such an institution. This is the largest
centre of mathematics research in our country. Its departments carry out research in the most
important topical areas of contemporary mathematics and its applications.”

“A characteristic feature of the Mathematical Institute for more than 30 years of its
existence is the small number of staff, which is in continual change.”

“Despite its perpetually small staff, the Mathematical Institute has made a significant
contribution to training highly-qualified mathematicians in our country. The role of the institute
1s particularly important in what concerns the mathematical education of talented youths living
outside Moscow. About 80% of postgraduate students in the Steklov Institute are from the
provinces, while the rest are from Moscow State University and other Moscow institutes of
higher education. The number of postgraduate students at the Steklov Institute is varying
between 40 to 70 persons. During the period of 1957-1961 111 students completed their
postgraduate studies, 76 of which defended their Ph.D. theses. In 1962—-1966 80 students
completed their postgraduate studies and 53 of these prepared their theses.”

“The most important and efficacious component of the work of the institute has always
been training the specialists of the highest qualifications, Doctors of Science. The institute has
alwas been successful in this. Many prominent scientists have completed their doctoral or
advanced postgraduate studies at the institute.” [Here we must note that in the post-Soviet times
the number of postgraduate students at the institute has significantly been reduced for financial
reasons. |

“Thus, the V. A. Steklov Mathematical Institute of the Academy of Sciences of the USSR
is the largest scientific and research centre in mathematics in our country. It hosts a relatively
small, but very strong team of mathematicians, many of which are first-rate researchers with
international recognition. The activities of the institute are concentrated on the following three

main directions:
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1. Development of fundamental theoretical lines of research in contemporary mathematics.

2. Assistance to the scientific centres in our country in their research in mathematics, selection
of research areas, and coordination of research.
3. Training specialists of the highest qualification in mathematics, particularly, Doctors of

Science.”

For its services to national science Steklov Mathematical Institute was awarded the Order
of Lenin in 1967 and the Order of October Revolution in 1984. Of its staff, 15 researchers were
given the Titles of the Hero of Socialist Labour, of whom M. V. Keldysh received it three times
and N. N. Bogolyubov and I. M. Vinogradov got it twice. Yu. S. Osipov, the director of the
institute in 1993-2004, when the new spacious building was erected, received the Title of the
Hero of Labour of the Russian Federation. V. V. Kozlov, the director in 20042016, who revived
the institute, is one of the few full holders of the Order for Services to the Fatherland. L. D.
Faddeev, who was the head of the Leningrad/St. Petersburg Department of the Steklov Institute
in 1976-2000 and organized the Euler International Mathematical Institute, was a honorary
citizen of Saint Petersburg. The Lenin Prize was awarded to 32 researchers from the institute,
the USSR State Prize to 83, and the State Prize of the Russian Federation to 10. Three scientists
from the institute received the Prize of the President of the Russian Federation in Science and
Innovation to Young Scientists.

Researchers from the Steklov Instutute and the St. Petersburg Department of the Steklov
Institute were repeatedly awarded prestigious international prizes. L. V. Kantorovich was
awarded the Nobel Prize, S. P. Novikov and G. I. Perelman the Fields Prize, and V. 1. Arnold
and L. D. Faddeev the Shaw Prize. The Nevanlinna Prize of the International Mathematical
Union was awarded to A. A. Razborov, and the Leelavati Prize of the IMU to N. N. Andreev.
The Prize of the European Mathematical Society for young mathematicians went to A. I. Efimov,
A. G. Kuznetsov, S. Yu. Nemirovski, and G. I. Perelman. In 1987-1990 L. D. Faddev was the
president of the International Mathematical Union. More than 150 invited speakers at
International Congresses of Mathematicians were from the institute: since the organization of
the Physico-Mathematical Institute our researchers were speakers at all congresses but the one
in 1950.

After the celebration of the 50th anniversary of the institute a cycle of five review volumes
of the journal Trudy Matematicheskogo Instituta im. V.A. Stekloval were published, which
contained “. . . surveys of results in some important areas and on some mathematical problems
obtained at the Steklov Institute. The choice of topics, the form and style of the survey were left

to the discretion of the departments and the authors of the surveys. Thus, there was no aim to
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present an exhaustive description of all work done or all lines of research purused” (from the

preface of E. F. Mishchenko, a deputy director of the institute at that time, to the first volume).
Although a full description of the activities of the institute was not an objective, this cycle gives
one a good idea of the results obtained at the institute. The following volumes were published:

vol. 168 “Aleebra, mathematical logic, number theory, topology” (1984); vol. 169 “Topology,

ordinary differential equations, dynamical systems” (1985); vol. 175 “Theoretical and

mathematical physics” (1986); vol. 176 “Mathematical physics and complex analysis” (1987);

vol. 182 “Probability theory, theory of functions, mechanics” (1988).

The 90th anniversary of the Steklov Mathematical Institute was marked by two
conferences. The conference in Moscow was held in 13—15 May 2024. Each of the 15 research
departments of the institute and the Laboratory of Popularization and Promotion of
Mathematics presented reviews of their work. Following the tradition, the choice of topics was
at the discretion of the heads of departments and the speakers themselves. The speakers were
D. O. Orlov (Department of Algebra), S. O. Gorchnskiy and D. V. Osipov (Department of
Algebraic Geometry), V. M. Buchstaber (Department of Geometry and Topology), A. M.
Zubkov (Department of Discrete Mathematics), L. V. Lokutsievskiy (Department of
Differential Equations), E. M. Chirka and S. P. Suetin (Department of Complex Analysis), L.
D. Beklemishev (Department of Mathematical Logic), I. V. Volovoch (Department of
Mathematical Physics), S. V. Bolotin (Department of Mechanics), 1. Ya. Aref’eva (Department
of Theoretical Physics), A. S. Holevo and A. N. Shiryaev (Department of Probability Theory
and Mathematical Statistics), B. S. Kashin (Department of Function Theory), S. V. Konyagin
and M. A. Korolev (Department of Number Theory). Reports on two newly organized
departments were presented by their heads, A. N. Pechen (Department of Mathematical
Methods for Quantum Technologies) and V. N. Temlyakov (Department of Mathematical
Foundations of Artificial Intelligence). The projects of the Laboratory of Popularization and
Promotion of Mathematics were reviewed by its head N. N. Andreev. The lectures contained
interesting historical components and summaries of some results obtained at the departments.
The videotapes of all talks and presentations to these talks, as well as a video of an evening of
reflections on the Steklov Institute are available at the Math-Net.Ru portal
(https://www.mathnet.ru/eng/conf2434).

The conference in St. Petersburg was held on 16—-17 May, and the general idea behind the
talks was similar. At the St. Petersburg Department of Steklov Mathematical Institute research
teams are historically organized into laboratories, which were presented by I. A. Panin

(Laboratory of Algebra and Number Theory), O. Ya. Viro (onine) and S. V. Ivanov (Laboratory
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of Geometry and Topology), M. 1. Belishev (Laboratory of Mathematical Problems of

Geophysics); M. A. Semenov-Tian-Shanski (Laboratory of Mathematical Problems of Physics),
V. L. Vasyunin (Laboratory of Mathematical Analysis), Yu. V. Matiyasevich (Laboratory of
Mathematical Logic and Discrete Mathematics), A. 1. Nazarov (Laboratory of Mathematical
Physics), N. V. Smorodina (Laboratory of Applied Probabilistic and Algorithmic Methods), 1.
A. Ibragimov and D. N. Zaporozhets (Laboratory of Statistical Methods), and F. V. Petrov
(Laboratory of Representation Theory and Dynamical Systems). The director of the institute
library E. G. Vinogradova reported on the first years of the Leningrad department of the Steklov
Institute and the history of the house on the Fontanka Embankment (this history is the subject

of the website http://club.pdmi.ras.ru/zimin/, where, in particular V. A. Zalgaller’s photo album

From the past http://club.pdmi.ras.ru/zimin/books/zalgaller.pdf, dedicated to the building and

the institute, is presented). O. V. Postnova reported on the work of the Euler International
Mathematical Institute.

A poster and ‘mathematical’ notebooks were ready for the conference, where each
department contributed an important nice formula from the relevant area of mathematics. This
idea came from younger colleagues, and the directorate, and all head of departments took part
it its realization. Formulae were stylized as typerscript, and handwriting was due to V. V. Kozlov.
This reflects the current spirit in the institute, when the young suggest ideas and their older
colleagues support their initiatives and help to implement them.

These days 120 researchers work at the Steklov Institute on permanent basis. They include
13 full members and 17 corresponding members of the Russian Academy of Sciences, and 60
of the other researchers are Doctors of Science. The Leningrad Department of the Steklov
Institute embraces about 100 researcher fellows, three of whom are full members of the
Academy of Sciences, three are corresponding members of the Academy, and 41 of the others
are Doctors of Science.

The institute is constantly developing. As already mentioned, two departments were
organized in recent years, namely, the ones of Mathematical Methods for Quantum
Technologies and of Mathematical Foundations of Artificial Intelligence. The Scientific and
Educational Center works since 2005, with an aim to train gifted students who wish to do
mathematics and theoretical physics at a professional level. Every evening the building of the
institute if full of student and postgraduates from Moscow State University, Moscow Institute
of Physics and Technology, the HSE University, and other universities.

Since 2019 International Mathematical Centers work on the basis of the Steklov

Mathematical Institute and the St. Petersburg Department of Steklov Institute, in the framework
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of the national project “Science and Universities”. Owing to additional financial support from

the state, a number of prospective young researchers — postdocs, postgraduates, interns —
could be drawn into the work of the institutes. Every year dozens of conferences are organized,
which are highly valued in Russia and internationally and attract many Russian and foreign
participants. Their venues can be the biuldings of the institutes themselves and some other
research or educational institutions in the Russian Federation or its near abroad. In 2022, the
Steklov Institute and Moscow State University hosted the large-scale Second Conference of
Russian Mathematical Centers, which was in fact an all-Russia meeting of leading experts in
mathematics. In 2024 the Fourth Conference of Russian Mathematical Centers will be hosted
by the Euler International Mathematical Institute.

We wish the Steklov Institute further development and we wish the staff of the institute

good health and outstanding results!
N.N. Andreev, M.A. Vsemirnov, S.0O. Gorchinskiy,
D.N. Zaporozhets, S.V. Kislyakov, V.V. Kozlov, M.A. Korolev,

D.O. Orlov, Yu.S. Osipov, D.V. Treschev, and P.A. Yaskov

Translated by N. KRUZHILIN

JR ST
https://www.mathnet.ru/php/archive.phtml?wshow=paper&jrnid=rm&paperid=10179&option

_lang=eng
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#HEBH: A brief sketch of Poisson stratified space
WEN: BRI GEHRRFZEHFRT R

ISFIE]: 2024.10.11, J7i 13:30-15:30

B2 685-676-114

WEMHE:

In this talk, we will explain the basic notions of smooth stratified spaces which arise in many
situations, including orbit spaces, Hamiltonian reductions, and others. We will discuss the
particular structure of Poisson bivectors on stratified spaces. Additionally, we will mention the

quantization of a symplectic stratified space.

wENEAT

> EE, JFRERSEEIEET. 2004 FEM T AERURSE, BRI LTS B M B A
FHIE AR . FEZHEIT Poisson JUT, 0 IKILT, op =286 5 A5 0. K4H
ZHEZRAREIEREETH, 78 JDG, CMP, ADV % ARHITIRE =T 2R E/KF
Wt L.
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HEEH: Index formulae and deformation on boundary
RN TRE (Bt Imye R e 5 40t k)

I [a): 2024.10.11, . 15:30-17:30

M2 i: 685-676-114

ﬁ%%g=

Boundary groupoids can be used to model many analysis problems on singular spaces. In this
talk, we first show that the eta-term vanishes for elliptic differential operators on renormalizable
boundary groupoids, which is based on the method of renormalized trace similar to that of
Moroianu and Nistor. We introduce the notion of deformation from the pair groupoid. Under
the assumption that a deformation from the pair groupoid of M exists for Lie groupoid G with
the unit space M, we construct explicitly a deformation index map relating the analytic index
on G and the index on the pair groupoid. We apply this map to boundary groupoids with two
orbits to obtain index formulae for (fully) elliptic (pseudo)-differential operators with the aid of
the index formula by M. J. Pflaum, H. Posthuma, and X. Tang. It is joint work with Bing Kwan
So (Jilin University).

Wi N
> IR, BRPEMTER SR S ST B R AR AR T T E B A EOR RS,

JNCG, JOT, IEOT, Forum Math.Z5%%:& b EH 8Bl F HRRIF R4 I
H. HFFEIH. B#ERG. BEARE T EIE,
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&G H: Stability of power grids concerning strong perturbations-tropical cyclones and

increasing resilience

Speaker: Prof. Jurgen Kurths
Date: Oct. 11

Beijing Time: 15:00pm-17:00pm
Tencent: 324-152-384

Location: Enming building 813

Abstract:

The infrastructure of our modern society is efficient but also sensitive concerning strong
perturbations, as terrorist attacks on the cybersystem or extreme climate events. An important
part of modern infrastructure are power grids, which are characterized by multistability. For
them, the strongly ongoing transition to distributed renewable energy sources leads to a
proliferation of dynamical actors. The desynchronization of a few or even one of those would
likely result in a substantial blackout. Thus, the dynamical stability of the wanted synchronous
state has become a leading topic in power grid research, in particular for rather strong
perturbations where traditional linearization-based concepts are not appropriate. To treat this
problem, we firstly discuss the concept of basin stability covering strong perturbations and its
estimation even in high-dimensional systems and identify most vulnerable motifs in power
grids. Then additional unwanted dynamics due to lossy cases are presented. Considering the
vulnerability of power grids against extreme wind loads and, consequently, increasing its
robustness to withstand these events is of great importance. Here, we combine a detailed model
of the climatic drivers of extreme events, and a cascadable model of the transmission network
to provide a holistic co-evolution model to consider wind-induced failures of transmission lines
in the Texan electrical network. The proposed modelling approach could be a tool so far missing
to effectively strengthen power grids against future hurricane or typhoon risk even under limited
knowledge.

Biography:

> Jurgen Kurths #4%, (EEYHFZMBUA R, MEEPRIE SRR 7T (PIK) &
BRI S S TTE R FOE, (R I AR EROR S M EE A B AR A 1 B 0 2
IE#EE . BB SRR, ® T EEF el t, 5w RERhShtL, SH
Wikl 2R 1, EEYE S AR 15 KRR Bk 5T ¢
R4, LIHE Nature S HFTISEZAR AT R LR T 650 R, H 16 & Nature ¢
H-FF]. 8 & PNAS. 43 j% Physical Review Letters; it 11 /i Google 5| X%, H
TRBORT 140, HRR 5 HEAE, 4L T 10 2RI 3 98w 2z .
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W E: An Efficient Structure-Preserving Fourier Spectral Solver for Computing the
Bogoliubov-de Gennes Excitations of Spin-1 Bose-Einstein

i N 7K CREERSD

N 1E]: 2024.10.14, Jfi— 9:00-11:00 am

B 447-340-913

REWE.

In this talk, I shall report on a spectrally accurate solver for computing the elementary/collective
excitations of spin-1 Bose-Einstein condensates (BEC), which is governed by the Bogoliubov-
de Gennes (BdG) equation, around the mean-field ground state. The BdG equation is essentially
a constrained eigenvalue/eigenfunction system. Firstly, we investigate its analytical properties,
including exact eigenpairs, generalized nullspace, and bi-orthogonality of eigenspaces.
Secondly, by combining the standard Fourier spectral method for spatial discretization and a
stable Gram-Schmidt bi-orthogonal algorithm, we develop a structure-preserving subspace
iterative solver for such a large-scale dense eigenvalue problem, and it proves to be numerically
stable, efficient and accurate. Our solver is matrix-free and the operator-function evaluation is
accelerated by discrete Fast Fourier Transform (FFT) with almost optimal efficiency. Therefore,
it is memory-friendly and efficient for large-scale problems. Finally, we present extensive
numerical examples to illustrate the spectral accuracy and efficiency, and investigate the
excitation spectrum and Bogoliubov amplitudes around the ground state in 1-3 spatial

dimensions.

L S=PN P

> 9KE, RECKFN AL OHEER, 2007 FARHERL T RERKZHFE R, 2012 F£1E
THERFIRG LA, 80 )aE RR 4E g Ko, B E R — KA E ALK
F o B BT NS S AT 7R AR . 2015 4F 7 A 3RAF SR 5 AR B 2 B G2 SR B E
TS, 2018 FENILE KGR R A TH BFFT %R 32 B2 W i 7> 75 2 OB T 5
Moy Hr TAE, JCH R PREFIER R MIN 164 KK 30 R, FEKEREQ
$5 SIAM Journal on Scientific Computing, SIAM journal on Applied Mathematics,
Multiscale Modeling and Simulation, Mathematics of Computation, Journal of

Computational Physics, Computer Physics Communication 25 iHHEE2=Tio9e 4= &
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#HEFH: Solving Time-Continuous Stochastic Optimal Control Problems: Algorithm
Design and Convergence Analysis of Actor-Critic Flow

Speaker: Mo Zhou

Date: Oct. 15, Tuesday

Beijing Time: 09:00am-11:00am

Tencent: 563-269-854

Abstract:

We propose an actor-critic framework to solve the time-continuous stochastic optimal control
problem. A least square temporal difference method is applied to compute the value function
for the critic. The policy gradient method is implemented as policy improvement for the actor.
Our key contribution lies in establishing the global convergence property of our proposed actor-
critic flow, demonstrating a linear rate of convergence. Theoretical findings are further
validated through numerical examples, showing the efficacy of our approach in practical

applications.

Biography:

» Mo Zhou, an assistant adjunct professor in the Department of Mathematics at UCLA, works
under the mentorship of Prof. Stan Osher and is also a member of Prof. Hayden Schaeffer’s
group. Previously, he was a graduate student at Duke University, where he was advised by
Prof. Jianfeng Lu. His research interests include deep learning, reinforcement learning,
optimal control, and mean-field control and games. Currently, he is developing new

algorithms and conducting theoretical analysis on mean-field control and games.
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&G E: The Optimal Partial Transport Problem
Speaker: FREARAER (HREBHFEAR KT

Date: Oct. 16

Beijing Time: 9:00am-11:00am

Tencent: 170-459-294

Abstract:
The optimal partial transport problem asks for the most economical way to transfer a portion of
mass from one location to another. Caffarelli and McCann initiated the study of this problem

mathematically. In this talk, I will discuss some of our recent results on this problem.

Biography:

» Prof. Shibing Chen is a professor at the School of Mathematical Sciences, University of
Science and Technology of China (USTC). He was a postdoctoral fellow at the MSRI
(2013), MSI@ANU (2014-2018). He obtained his Ph. D. degree in 2013 from the
department of Mathematics, University of Toronto, under the supervision of Prof. Robert
McCann. Back in 2005 (resp. 2008), he received B. S. degree (resp. M. S. degree) from the
School of Mathematical Science, PKU. He received Overseas high-level talent youth
project in 2018 and the National Science Fund for Distinguished Young Scholars in 2022.
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WEBH: AIGC 5KERBIHERANA
Speaker: RWHEHHE (JEHEKT)

Date: 2024 %5 10 A 16 H F =

Beijing Time: 14:00pm-17:00pm

Tencent: 880-530-088

Abstract:

AIGC AR R T V2B PRI, AR R 2 PR AL S A A D R ST TR
45 3D NGEE, ABRZRAESMTE, Wi f0lnl, s &K ERSHREHOR, [FIf
I 58 22 B KRR S it i R R A ROR, BRI - SRR S BT, - SRR &
Token 544, MR &AL RBTTTHCRIEAT A4

Biography:

> B, BERFEINER AR EEZ . WA S, CCF AH SR CCF 4
B iRZE, IEEE mighss b, RIIMTiHEN R KER LR T4E, P EVFRILI S
CCF YOCSEF #3158 3% 2013-2014 F i . A$HZ TUE K HRBLH I 4, PHZI <K
BN 7o) 7 AELAIRIERIT A E T “ EX R —RARHRE”. B R G
NI, Bk, NS (TS R BRI 2 0 55 s ) AR,
72 PRog AR 2 W) ER R CE 160 £ 5, CCF KiFHIHREILR A KB 70 £
F » 24K H-Index 30, $84E 2 AN E PrTUH T HFF 20 5 5\, 6445 : TMM, TIP, TNNLS,
T-Cybernetics, TCSVT &5, HAFZANTRHEHLER 2 I T EAAL AR AR 2R 7
SR JEEkZE G, 41 NIPS, ICLR, CVPR, ACMMM, AAAI, IJCAI, ICME %; H
HAA E bR ENEF] 50 230, 2012 43K “IEEE distinguished expert award”, H &l
W7 MM ), TFENULGE, e 1% RS 2 AREPR/IE RS
PR, WEFURCRAE 2 E PR L EE TR B3RS, 40 ICCV2023 ffE R IR 44 NoW
[ Br L ZEF0 MSLS 35 00 L 28 58— 4% . FR YL, 40 tokenFace Il DWPose,
TEME S 52 22 AT, FFTE GitHub A1 [E b e 28 Hh 3-8 MmN 590 HES
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&G E: Decoupled, positivity-preserving and unconditionally energy stable schemes
for the electrohydrodynamic flow with variable density

W N e (ERRED

INf[E]: 2024.10.16, &= 3:00-5:00 pm

Wi 433-739-076

REWE.

In this paper, we investigate the decoupled, positivity-preserving and unconditionally energy
stable fully discrete finite element schemes for the electrohydrodynamic (EHD) flow with
variable density. After deriving some new features of the nonlinear coupled terms, by
introducing scalar auxiliary variable (SAV) methods to ensure the positivity and the
boundedness of the approximation fluid density, we construct linear and decoupled first- and
second-order fully discrete least square finite element methods (LSFEM) for the model.
Compared with the classical ones, not only the positivity-preserving technique in the proposed
methods has the form invariance and is independent of the discrete methodology, but also much
better computational cost and accuracy can be achieved. Moreover, by proposing modified
zero-energy-contribution (ZEC) methods to balance the errors generated in the decoupled
processes for the nonlinear coupled terms, we prove that two fully discrete schemes are
unconditionally energy stable. The shown numerical examples confirm the superiority in the
computational time, the positivity-preserving, the stability and the computational accuracy of

the proposed schemes.

L S=PN P

> B, ERRFHFSSEUFRREIEER . LA S Bl TR @R, R
AL, JFEAEMER Alberta K22 NFHE 50T 7T T Z SN 77 FEEUE
il 3 THD FOBIE 7, A3 S AR A4 0 257 05 R e AR R R BSSRT T) fF B5fE 70 Ar S AL A%
HAJF 5T 45 SR 8 7E SIAM Journal of Numerical Analysis, Journal of Computational Physics,
Computer Methods in Applied Mechanics and Engineering , Communications in

Computational Physics, Journal of Scientific Computing 4% & R 3.
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WEBE: WEMBEFEARBRLK R
Speaker: FKHEF (_LIREACIE KRS

Time: 2024 £ 11 A4 H J— 9:00am-12:00pm
Location: HEHEE 813 #%

Tencent: 674-138-189

WEWE:

T B AR, BILG B s 8O & R &, RIRE I # i — &
LR SIS R I A GLNIEE T e 22 5 DU AR A B Al T S 2 ARG 1 A2 2% B SRR BE
N T ARG T RR I, AR M T — RIS TH L, H T Bl e et
OUNIFEARRCR . FATII SIS R Y], FEAS R I ARG T REWS E Bt S WA [y sic bk
BEo X FAREMIZEAL, ARG TR, BRI s Z @S HE A=
TAE LM S IR . IR, BN AR R ERRIE S S HE N & B2 15
EREARRCR o FATT 23 0 S B rp W i SR FH AN T8 B2 i e 8 0 43 () R 5K SR
PRAL T BB R .

W& NN

> KT, RSB RS HAARHERT T B B S B KBS EL R % - 2012 T 1
VA T K O - B R R 2 25 A . 2016 AF T A8 KRB L A
2016 52 2020 5, 73 HIAEALI K ZERIATFL L 73 1 & BRIE TE T « 0 M i i v S5 7
Be i R mE 7. A AR 7 I ER TR B 22 S SR B 18, ARSI SO R T TMLR.
SIMODS. NeurIPS 5| F1 2. MHIWF RS 1 Eifg HifEsh a2 RN T Rl Al
BRI SRR FE RIS

| 17|



F ¥ # 41 F gope .
3 @ Center for Mathematical S‘;iences 202[l Wmter

#:T Schrodinger B HI1E F 2 B 7EBE 2200 BE 2= 8] FH 50 L TR 45
ANk
S

Action Functional as Early Warning Indicator in the Space of

Probability Measures via Schrodinger Bridge

EM AR A IR SR, BHESATRH 7 —Fh e T RMim A 3h 1 = i, %
BN R AT GE AL T—Fh T8 7 5 B s sh Z A B AHARIRAS o FEIRMRE TR, Kl
RO S S SR I U, XSG TS RS W S, TREXS fh
KPR R A EE . KU, — MR O RRE R R AR RIORING7E 1R DI Re
R T SRR T Bk sh 1 A RHE R A BAZZR . AH BRI 1) o 3X — [ IR AN
WL, ACE BT FRATTEE RN b B A DK P TR Ia AR AL, 38 W RE #2020 1R T3
WG T S ST I SRR A SR

IEFEBRAT S R 52 SR B W I 3 ) R G rb B GIT A2 51 tipping IR P G T
H o HRORMT B SRS 0AE— RV007%, WfEAZ . B 5% &
B . 75 BRI S TR P s 4EYE RN B ) RE AL E 4, Schrodinger Hr
SRt 7y B AL ) S A0 A

TEARBFFCHR, FATTAES) Onsager-Machlup 15z B 76347 TR, Z RN
K FH T a7 A WP AR e R AS 1] B T BE I R B4, T ERATTINNHE HE B HJE Bl e 2 it 9
PN AR e AR 2 [RIPE R 3 )5 . RRNIXX — R A= n 8, A TR thFh o 17—
CEANESE, ZHEZEMEMR T Schrodinger MR S tiafEw. FET 471 Z M
TEFRAR TV, Wikt @B, EE0. gotE. wihsERSE, AW
T FEAE MR 2600 5 A8 N E R 7 — 2T R A, SN T — Bl T 2 bR B TS 5 A0 A
X —HAMEEE 7RO B IRE) ) RGN B E, SRR R —Fh 4
BrEg. FETAERZ R TUESE S

T B UEFRAT IR A U HE SR A A 2kt 5 SE AP, FRATTR LR AT Morris-Lecar 54,
B AN WP B) )RR, R RN R e A T BRI R BIR, X —
MG AL 2 e S8 T ERBBAT N @I R R AT, RATRAWIFL T Morris-
Lecar B! v 22 o AR e RS 5 Fa e AR EE (Uil PR A BR R RVPUIE D) 2 81 T 30 712,
MR T RGEEAFPRE T L] .

WAk, Ry T — B IR UEAE SR AE LS SN BT T, AL S A TR B BRI
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s W IR (5 (ADND HOHB AR B USRS R M . 3 — b7, TR
e IR A S 5101 AR R ARSI, ot T e 740
AT AAT R L.

AT TA, HESR RS T LB R 0, A BRI
1AM A MRS, 0 ELRT T AES AR (IR ek ) S
FRER AR AR BT TN . S RIUREUNA T TR 4580 ) R Ge Bl
SRR, TR I AT UG T 800 A

WICHEERZ: https:/arxiv.org/abs/2403.10405
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Academic Achievement 2EARER

gD 2024 FEE KRR

> BE

[1] Guo J, Gao T, Zhang P, Han J, Duan J. Deep reinforcement learning in finite-horizon to
explore the most probable transition pathway[J]. Physica D: Nonlinear Phenomena, 2024, 458:
133955.

[2] Wang T, Wang X, Shi Y, Xin W, Jiang Z, Gao T, Duan J. Euler-Maruyama Method Based
Channel Prediction: An LDE-Net Implementation and Field Evaluation[J]. IEEE Transactions
on Vehicular Technology, 2024.

[3] Chen J, Gao T, Li Y, Duan J. Detecting the most probable transition pathway based on
optimal control theory[J]. Applied Mathematical Modelling, 2024, 127: 217-236.

[4] Feng L, Gao T, Xiao W, Duan J. Early warning indicators via latent stochastic dynamical
systems[J]. Chaos: An Interdisciplinary Journal of Nonlinear Science, 2024, 34(3).

[5] Xiao W, Gao T, Liu K, Duan J, Zhao M. Fourier neural operator based fluid—structure
interaction for predicting the vesicle dynamics[J]. Physica D: Nonlinear Phenomena, 2024, 463:
134145.

[6] Yang L, Gao T, Wei W, Dai M, Fang C, Duan J. Multi-task meta label correction for time
series prediction[J]. Pattern Recognition, 2024, 150: 110319.

[71QulJ F, Liu X W, Wang M Z, Luo Y S, Gao T, Shi L, Chen Y K. Structural-informed
functional MRI analysis of patients with empathy impairment following stroke[J]. Journal of

Psychiatry and Neuroscience, 2024, 49(5): E345-E356.

> XU
[1] Liu C, Oliynyk T A, Wang J. Future global existence and stability of de Sitter-like solutions
to the Einstein—Yang—Mills equations in spacetime dimensions $ n\geq 4$[J]. Journal of the

European Mathematical Society, 2024.
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[1] Lin C, Huang Y, Xu Z, Zhang Y. Totally asymmetric simple exclusion process on a dynamic

lattice with local inhomogeneity[J]. Results in Physics, 2024, 64: 107904.
[2] Donovan G M, Lin C, Sparkes I, Ashwin P. Emergence and stability of endoplasmic
reticulum network streaming in plant cells[J]. Journal of Theoretical Biology, 2024, 595:

111954.

> YRR

[1] Cai L, Chen Z, Lang H, Xiang M. Dirac generating operators of split Courant algebroids[J].
Journal of Geometry and Physics, 2024: 105373.

[2] Chen Z, Qiao Y, Xiang M, Zhang T. Dg Loday—Pirashvili modules over Lie algebras[J].
Journal of Homotopy and Related Structures, 2024: 1-39.

[3] BiY, Chen Z, Chen Z, Xiang M. The geometric constraints on Filippov algebroids[J]. AIMS
Mathematics, 2024, 9(5): 11007-11023.

> R
[1]LiY, Yang Y, Yin K, Duan Y, Yuan J. The truncated variational model for image labeling
and graph partitioning[J]. Inverse Problems and Imaging, 2024, 18(6): 1447-1472.

[2] Xiong R, Yin K, Mi T, Lu J, Wan K, Qiu C. Fair beam allocations through reconfigurable
intelligent surfaces[J]. IEEE Journal on Selected Areas in Communications, 2024, 42(11):
3095-3109.

[1] Xiao W, Gao T, Liu K, Duan J, Zhao M. Fourier neural operator based fluid—structure
interaction for predicting the vesicle dynamics[J]. Physica D: Nonlinear Phenomena, 2024, 463:
134145.

[2] Xiao W, Feng L, Yang F, Liu K, Zhao M. An eigenvalue problem for self-similar patterns
in Hele-Shaw flows[J]. Physica D: Nonlinear Phenomena, 2024, 469: 134319.

[3] Zhao M, Barua AK, Lowengrub J S, Ying W, Li S. A three-layer Hele-Shaw problem driven
by a sink[J]. Journal of Fluid Mechanics, 2024, 998: A35.
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Foreign Institutions E 4N FEHLA RS

Pi/R SRR TR « HRBEM LT

Alfréd Rényi Institute of Mathematics

B[R B0 1« HF JEBUFEME 7T AT (Alfréd Rényi Institute of Mathematics, ARIM) &3
J& T8 R R B ) — P W AL, A SO RO T 1950 4F, DAHE AR KRR
AR - 58 (Alfréd Rényl) W4T a4, fWBHEAENK 20 4, BHE 1970 FE14H.
2001 4, WA T WO B0 7 BRT o ARG B IR i A AR A LB P - 4
THREA TR A, B R U 2807 N R R B 2 S S BRI 98 DA S By A oAt
Bl A 2 S A BN o B FT I AT 55 G E e S5 M R AT 70 B0 90 i S
EFH S BEATLS: BB AR YE B I SRR N A 7T o AR D &) 4 Rt T I 2 b
WRHU TR T A2 H R LUK, A8 “F DR 38154 Endre Szemerédi Pt
oy CURIRRH” 34378 Paul Erdés Be LA FRECE R AT 3208 . &0 7 FIRH 2B AT e
TRIRREE ] DUR B3R 4G Laszlo Lovasz Fi£:55

T RE RS H bR AR RS 5 & 1E, 2 I08iE B bR 4 507 20k U it
T ARA N . 52 T EBRF A4 KA RN ENL T E1ER &R, HERHES) B U At
RERE. B, SRS m ik S el FRrs R A Fbe R Imi ks, padb Tk
KT GG 7 5 S b E 2 AR A RA R 5 &1

TR EC A Se kR Bt AT = & R BT, OV RHIE A SR T R T AR
BRI SR AZ TS U T A2 TR, B IESE T IRE 2 /R4l A (Paul
Erdds) 50 ZAFERTHFIHE OF S, XK HH BB & S Ak il
REZFRFEMLZE « LFE/RVE (Maté Matolesi) ZBURFHEEVETT, BN TIZFTTEM ik
KIAFEAE 1B 2 M R TH R 58 K8 7

B[ 7R BF P 4 « H JEBUH T FU T A & R ) A A BRI B LA SR, DA R
BB R 2 ARSI S B 1E DL B AR BRI R

W J1EEHZ:  https://hun-ren.hu/en/research-network/research-institutes/hun-ren-alfred-renyi-

institute-of-mathematics

| 22 |



F ¥ # 41 F gope .
3 @ Center for Mathematical S‘;iences 202[l Wmter

& T EEHERHEPEF L (ICMS)
International Centre of Mathematical Sciences (ICMS), Edinburgh

[E bR Bty (ICMS) HHEZ T 88 KA R BLARS K1 1989 4F 12 KRG
N7, LA ST DUR 22453 32000 MAEHT « BEdi g (Abdus Salam) 44E7E 5% ] BRI 2 A AL
FIRERPR. B 2018 LK, BE—EATZ T ®RFIE] BB A0 p) D
Lo ICMS BN THEARFARIEE - IHFAZARASN, BAEMENBARI 2Rk E, I
HEBERS T AL M#ED . DU AT #E /4.

—. FEHKR

IR HEAIT TN SR Z 8] B AR AR AR AT B A RS B B 2 )k e

WO RIHON I S, (e 5 b B AT ML) BB

I T —ARBCA KBS INASCRE, ABCARFA R ASRAY ok

PEF R E L2 B R S TN AN i 1 PR R

ST AR [E BRAE FOAL A, SR I 2 REIE AN )
=, FEFEF

FAREWE TAEY: ICMS 2 p & R AR W TAEY;, W “Applied Matrix
Positivity II”. “Rewilding Mathematics London Workshop” 2§, NEAHFFTEHEME T —A
SR ETERF 6

HE SR ICMS HEHFEE, @b, it 2% s, A0
ARSIV IIPASe 8

K 507 ICMS NARTS FECA i Fi S 22 e s ) vk, SR bAT
FRIRIE FL AN ZE AR A
=. WMESER

Mathematics for Humanity: 2023 £ ICMS J5 3l T —> 44 4“ Mathematics for Humanity”
FETIiE, BT 5 AR EEM RIS . HRMEARZ R .

FABT R : ICMS TN SAEBU AU IS | 2 U 2L R, Bda A
JURT B8 SN2 H07 50 SO IR R R SR o

W T EEHZ:  https://www.icms.org.uk/
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RBE AR ER LT

London Institute for Mathematical Sciences

6 BB} A T I A 0 [ M — OSBRI R S T B AR R o SR A
SEWFRT, BT T SR AR A DL SR S Rk s R 2 IR
ERE.

ROLE B

BEERE AR 7 AP — PP A B RO G . ST IR R 5, Tl
F AT AT e A BRI T AR A% PR ] o 3 B AL I R R, 46K 2 H0T 72 #10
FEAE R AT, TR A TR A SR R 2 i[RI N BB AT BUIR 37 b X2
R ABISE T AR BB E T TR A BB RE N — M3 52 ORI 5 T L E B 4
BN B SR BT IT T .

1 BECFRLE R I EBUR BT W0 . ' B SR ARHBYR T — /NS R Ay SR 4%
N Z I 3EAT B2 S BB o 2SR T 2011 4R 72 36 [ E By & 20wt 7 ik il )=
(DARPA) RN T AL, FIHA R T 6 E BBk 2015 4, B3RS 1T ECRR}
AN BB . 2019 45, B SRR TR O S, O TR AN SR
2 SE P R S 2 S BB ERE T AR 0o 2021 4F, B SZEIRNAL T 3R OR 1 2 R AT
AT, didE TR - YRR WA R 5
BB R

WA R T B T 807 DSR2 U T 5T o B AT AR,
WAL T AL RIEZHT AT ME— SS3F s —— I, B FE BT MBS AE T BT ELAR 1)
Ko

16 B E R AR T G TR 5T, RIS R mT R F B A X R 507
IR — MR T B AR PR B . WFFCAT G LA &30 8 T He 0T 7o uls; At
TSR BCBIE RN E I L. TN R AR A A, AT TRE S A BB AR ) TAE, I
HARTFA1E.

W SCBE R AT T B O SR R DU E B 8. (E “G B S, whseal
BEEAF L2 MR R, O e4s o Rkt £ “OUlrFe” M
B, WWORTEAT . WRRIEAE R, DA 2 5 50 2 2 1A) B85 A LA FH PR R ) R
15 “HAfry FA5HI SR, NAEGAAN T A PLAE A DL KA E I8 F R
WL R B RS 7 CANFIEL” P, TERT. SUBT RIS B s i,
DU R 000 & A1 il i IR AR E AT
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HEIER R

WEFCRTARAS , AR AT R IS X e & B R B, B A T8 SR R B
Jiica, RELLHAR AR IERE EREAT IR AN . B R SCER R B W R4, A
B R e A AT S S AR R, HAETRGUR T Rk .

B T30, WSS AT T TSR 1. FRF 0. Wb I ST I N R FIE R K
A, FEFRIE BRI XA M5 . 2022 £, S ZECEERHEIE RTINS 5 NASA A
(Bl¥) E—FRAE T LIEHAA R4 0 SRR M54

16 ZECE R E R TR AMN N R EEFE, B TE I [ 5 OC T a0 9% Bh AN ZH 2R} 2200
FIIT . MEE KGR B RRCE, BIREERT MBI TN E, CAA A fi)E
. AR SEBUTEE, BT 5 B R 200 E 75 2 .

A 2R 2E T T BT AE 1 S SR 9 B CE R AR B 7 T Ak T 4 [ A S Ay o Bt 9T B
S ATEAE, EAATD IS AR AR E N2 ES), S EIREN SN AR
A RO ABIE (L 7 THI R0V 5 A B T A TR K e 3 5 N AR () R B
BEXHRF

16 B R LR TR SR IR FE SR SRR A SRR . BT AR 5 2 B
IFANUG, DR CATE 0 I R RS S B T B 75 75 A IR R 5 4 0 -

BHERIT, WA LR &oRIE B AN IR . B3REREE “H P2k 20207 i
R EBCAEAE R WA S 2 SEE E P SR i RIR (DARPA) . & [ E By
P o B, O A T g DA R O R A R e R AR . Hoh 2 R 5 HAh
KR T A SR IR ——e 5 N1k, WERFTE 548k 50 2AHHE T &1F
KR

T 9 Bt 3R A5 9 18] % ik <0 2 AR B S0 BT A T 0T S ORI AN A JE VR B R S kR . Bl
2021 SR BRI A, TFRPTEEEREMN T REBEGHE, DUSCFRRA . @5
BERA . 2022 4, BWGEHEIRE RGBT P T .

— e A\l LEBURF LG B SR R O SRR 22 B L 5 45 o X e Al SR ()2 ARAT T TGV AE
PSS R LR . A ST T CE SRS SR AR} 2 A Al B B O TR A R A
W, AT TG AEYIEORAN TR fe AU A /] 5T .

W TUBE$%:  https://lims.ac.uk/
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Lyl « BRI R R RGVE ST

Max Planck Institute for the Physics of Complex Systems

Max Planck Institute for the Physics of Complex Systems (25547 « B 7w E 5 K45
B AT S E vl « HREA4 (Max Planck Society) N J& 19—/ M FHLIA o

RIR RGBSR — A R R E R R I, A R R R R AN W A A AR A
X S VA R T 12 s R 22 1, X o A A Gt e ([ A 3 2 ) B )
R A EL R L R @R, — B B AR ) R G b P B ) DL S B A AL T
THINH . ik, BA RGN G DR s R BT A 5%, B A sk
I em I 7%, AT RERT R 807 1)

AR H b5 2 DL R AT WL 77 X8 SR R U ot 7o i i ook, JFHEsh Hk
J&o thah, BHFRTIE N E CBOE 1Pk, BT AP s R 52 2% 2R G e AL I Al
Wit ze Ky B RS — AR R . RESRSEMENE /) RGN 5 K.
I, AT A LG 5 R B S et « RSO ST R ASAH ]

ML EE T RSO WEIBIE FE A7 ) 22 2 kR o 5 3 ARG I 7 i i) 2 Jea e
FHRGTHHIN N2 G, EEIRREERM 20 3 E BRI 2 M E B4

TN S Tl « S B A 2R R GRS T AT ST T REAT A 4
—, BRESYHEE] (Condensed Matter)

BRI PRER 1B T ST B SR 5T o 3 —RF 50 S M 84T P9 Ao A 4 A e
5. B2, AT B AR T BT IR A b 1a) 3R 22 A4 o = AR 1) A ) 3
MR H, ANTE AR RALEN, PGS BB R M RS, N
1M SEPLSE m JZ R 702K . IR LS ) a2 4 — e i 8 B o0 B AU 7 VT %
—J7 T, IX T IT VA e B A L B BRI ) R R RGN IR P FR 8 S — 5,
EATRAAEE ZHE R TR 7 2R H R T A,

1. I PEE T /1% (Nonequilibrium Quantum Dynamics)

WAL T 2465 )5 BB B4R DU 8 5 STV B2 o i) R 1 58 S
U o 0 At 5[] UM B 4 . i) R SO R o TR ARA 7 M 7 v IR BB R
DRI A sl R N R STE S ONST= e R N TE M v (S i B UM g i v 7 B8
2. EFfERE31/7% (Dynamics of quantum information)
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HIBAKT &7 2K RGN BN )5 B, Rl & 75 B A 22 /E . A BA B
FAL T RSV B 75 B RIS A Ab, R 2 RS AEUE T 2R T T 2 R ] L
BT 3 IR A ZEN 5 715 B IR VL . P R DL S R & 18 ) S ) —
T TH
Z. BR&EAFIT (Finite Systems)

R T IR FC B A IR E R BUEA B AL A IRAKAR ) R St

HA R RG S EAER B )5, AT DURYI B EE (F an ke v <k
B, B REMR. Sk, kB e CIRAR S, B, X AR L. Big T
H MG T I715 A& ik 23R 3h /17 A SuiEs, o) iz

B ARG G A AN G A A b ) LR F T3 A 0GR (RFESR B B
H1 HLTFIBOG AR B X 2R ik ) SRS Jey 3 A AF Ry s i 1 BT b 3 ) 57, AR R 58 530
BEA L 2 [AI AR OC 2R
1. ET7F4£E/4 (Quantum aggregates)

BYRERRZBRAE (1. B, BETA5 ARNES, Hh B RER R
FARFEHAMANE . SR, SR TR AR EAE AT LS R ARAARTILGR ,  r R S B s AR UK
. HIABEFT T AR RESR (b R% . BAEAE TS B ARa N5
) KA S ITIE OISR ERT I BEHLAR € 15 7 RE B 48 ML R kR 772D RAJ
FIXLE RGP DG AORAE . FEnl OGBS UK 5% B HIE Z RIS E
2. BEFEYIR P RREES/EH (Correlations and Transport in Rydberg Matter)

BT AR (7. BrMs7) 5A0HEE (ROKRE. G5
B 107 DU E B SR A DL R S5 i A B TR A SRS ) L IAIBRE 1 — MR 2 . ARSI T M\
it FIRR BRI BN NS J%, XS BAE A B AR R R DURAE B AR
JRF PR R A P RS R B Sy 1 DL s R R (i AT

AT AR E, BIARIZ 1ok TR 74k IRREREE 5 U DS SR AT
NEEFEAR R, R T B AR R B A SO A BAE R,
et TH S REA . R mEAHK RS, BRI, e s )i L E TR
MY R o X LEAH ] ) 5 925 T AL F T A0F 78 AR IEOR RG0S Le R 30 HY o ] Rk
RS 5 IEAEREAT I SE6 T A 1) B3 T AR DA B A 68 - D i BB IR e SR AR 42 )
) RIEYE, RHESNIX — BT 7 A ) BB R R
=, EYE % (Biological Physics)

PKS (AW B 220t 50 B U AE TR A A A R BRI R4t . H B AR 2T
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A BT A B R A FR AL RO O . A TR it R T J A
T RS IRE RA AR RN 2% 00777 W0 TARR TR A4 2 5 9 R A B
R A, R b BN 4 T AL 0% 4 TR 2 1
BRSBTS TR BT, BT SRR, 35 2B TR
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