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I. Accommodation

Hotel Name: CYNN Hotel (AR SFHE R B JE)

Address: 69 North Kehua Road  (Kehua Bei Lu), Wuhou District, Chengdu
m)I|H R ART XA XA J5E 69 5

Website: http://www.cynn.cn/en/

Telephone: +028-85589999

II. Airport pick-up service and transportation instructions

Student volunteers will await you at the arrival exit with a sign reading
“Workshop On aPDE: Modelling, Analysis and Numerics”

As shown in the picture below:

Workshop On “aPDE:
Modelling, Analysis and
Numerics”

For those with self-arranged transportation:
1. Taxi from Tianfu Airport: around 60 KM, cost around 240 RMB
2. Taxi from Shuangliu Airport:  around 16 KM, cost around 65 RMB

III. Conference Venue and Website
Room 303 West, School of Mathematics, Sichuan University

ApUhlk: % 303, HFESFik, @I kF

Remark:
There will be a shuttle bus in front of the hotel lobby to bring you all to conference venue:
1) Depart at 08:20 am at Saturday 2) Depart at 08:40 am at other dates
Same shuttle bus will depart from the conference venue for lunches/dinners.

IV. Conference Website

More information can be found at:
http://www.qinglin-tang-scu.com/Conf Org/aPDE_Model Anal._Num.html

V. Organizing Committee

Weizhu Bao (National University of Singapore, Singapore)
Qinglin Tang (Sichuan University, China)


http://www.cynn.cn/en/
http://www.qinglin-tang-scu.com/Conf_Org/aPDE_Model_AnaL_Num.html

VI. Sichuan University

Established in 1896 as Sichuan Chinese-Western School, Sichuan University (SCU) is one of
the leading comprehensive universities in China under the direct administration of the Ministry of
Education, is listed on Project 985 and Project 211, and is one of the Class A universities in the
World-leading University Construction Program of China. In 2026, SCU is celebrating its 130th
anniversary, marking a glorious journey of 130 years dedicated to academic pursuit, talent
cultivation and social progress.

With a 130-year glorious history, Sichuan University has always attached great importance to
the balanced development of five core functions, namely the nurturing of talents, scientific
research, community service, cultural inheritance and innovation, and international exchange.
These functions have continuously propelled the University to become a top-ranking
comprehensive university with distinctive characteristics and strong academic strength in western
China and even the whole country.

The University now covers 13 broad categories of academic disciplines, to include:
Engineering, Science, Medicine, Management, Economics, Philosophy, Literature, Law,
Education, Fine Arts, History, Agriculture, and Cross-Disciplines. SCU is home to more than 9300
full-time faculty members, of which over 3000 hold senior professional titles, 12 are members of
the Chinese Academy of Sciences (including those double employed), 10 are members of the
Chinese Academy of Engineering (including those double employed). There are more than 40
foreign members of the World Academy of Sciences and Academies of either Sciences or
Engineering in the United States, Germany, the United Kingdom, and other countries.

The University now has 38000 full-time undergraduate students, 21000 Master’s students, and
12000 doctoral candidates, with nearly 3000 international students pursuing degrees here. Rooted
in the profound culture of Bashu and adhering to the school motto of "Sea Embraces All Rivers,
Tolerance Is a Virtue", SCU has cultivated numerous outstanding talents for the country and the
world over the past 130 years.

The University offers 136 undergraduate majors. It can grant Master's degrees in 55 broad
academic disciplines along with 19 professional Master's programs. It also confers doctoral
degrees in 53 broad academic disciplines with 19 professional doctoral programs and 48
postdoctoral mobile research stations. Sichuan University houses 4 State Key Laboratories, 2
National Engineering Laboratories, 1 National Major Technology Infrastructure Equipment, 2
National Collaborative Innovation Centers, 8 National Engineering (Technology) Research
Centers, 7 national-level research platforms and 120 research platforms at the provincial and
ministerial levels. Also, there are 6 hospitals, and 8 middle and primary schools affiliated with the
University, providing strong support for scientific research, talent cultivation and social service.




VII. School of Mathematics

The School of Mathematical Sciences traces its origin to the Mathematics Hall established in
1896, when Sichuan Governor Lu Chuanlin founded Sichuan Chinese-Western School with the
principle that "the essence of Western learning lies first in mathematics". It underwent several
adjustments and mergers after the founding of the People’s Republic of China. The Department of
Mathematics was officially established in 1924, and merged with the mathematics departments of
Chongqging University and West China University during the national department adjustment in
1952. The School of Mathematical Sciences was formally renamed from the Department of
Mathematics in 1998. Many renowned scholars have taught in our school. Since the 1930s, a
number of distinguished Chinese mathematicians such as Ke Zhao, Li Guoping, Wu Daren, Pu
Baoming have served here. And in the 21st century, a group of young and middle-aged leading
researchers, including those awarded the National Science Fund for Distinguished Young Scholars,
have been recruited continuously.

The School of Mathematical Sciences has made remarkable progress in discipline development,
teaching staff construction, talent cultivation, scientific research, academic exchanges, educational
research and textbook reform. Besides, its comprehensive strength in teaching and research has
been continuously enhanced, making it the strongest mathematics research and talent training base
in western China and highly influential in domestic and international educational and academic
circles. At the end of 2017, the Mathematics discipline of Sichuan University was graded A- (for
top 5%~10%) in the fourth round evaluation of disciplines of universities and colleges in Chinese
Mainland according to the results announced by the Ministry of Education. In 2017 and 2022, the
Mathematics discipline was successively selected into the list of national "Double First-Class"
construction disciplines.

In recent years, the School of Mathematical Sciences has undertaken more than 20 key national
and ministerial-level research projects, such as the National Natural Science Foundation of China
Innovation Group Project, the National Program on Key Basic Research Project of China (973
Program), the Key Program of the National Natural Science Foundation of China, and the
Innovation Team Project of the Ministry of Education. Besides, some faculties have been awarded
important honors successively, including the 18th Hua Luogeng Prize in Mathematics, the Ho
Leung Ho Lee Prize for Scientific and Technological Progress, the Second Class National Natural
Science Award, and the Special Prize of Baogang Education Award.

Moreover, papers published in core international journals amount to a large number every year,
and there have been several influential papers published on top international journals, including
the world-renowned journal Cell. The school has also established two national-level research
platforms: the National Tianyuan Mathematics Southwest Center (approved in 2017) and the
Sichuan National Applied Mathematics Center (approved in 2020), further promoting the
integration of mathematics research and industrial application and enhancing its academic
influence worldwide.
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VIII. Title and Abstract

Speaker: Anton Arnold (Vienna University of Technology)
Title: All relative entropies for general nonlinear Fokker-Planck equations

Abstract: We shall revisit the entropy method for quasilinear Fokker-Planck equations with
confinement to deduce exponential convergence to the equilibrium. Even for prototypical
examples like the porous-medium equation, only one relative entropy has been known so far - the
Ralston-Newman entropy, which is the analog of the logarithmic entropy in the linear case. We
shall give a complete characterization of all admissible relative entropies for each quasilinear
Fokker-Planck equation. In particular we find that fast-diffusion equations with power-law
nonlinearities admit only one entropy, while porous medium equations give rise to a whole family
of admissible relative entropies (similar to linear Fokker-Planck equations). These additional
entropies then imply also new moment-control estimates on the porous-medium solution.

Speaker: Clarissa Astuto (University of Catania)
Title: Self-regulated biological transportation structures with general entropy dissipation: 2D case
and leaf-shaped domain

Abstract: In recent years, the study of biological transportation networks has attracted significant
interest, focusing on their self-regulating, demand-driven nature. This paper examines a
mathematical model for these networks, featuring nonlinear elliptic equations for pressure and an
auxiliary variable, and a reaction-diffusion parabolic equation for the conductivity tensor. The
model, based on an energy functional with diffusive and metabolic terms, allows for various
entropy generating functions, facilitating its application to different biological scenarios. We
proved a local well-posedness result for the problem in Holder spaces employing Schauder and
semigroup theory. Then, after a suitable parameter reduction through scaling, we computed the
numerical solution for the proposed system using a recently developed ghost nodal finite element
method. An interesting aspect emerges when the solution is very articulated and the branches
occupy a wide region of the domain.

Speaker: Jean Dolbeault (Université Paris Dauphine)
Title: Nonlinear flows, entropy methods and applications

Abstract: The lecture will be devoted to entropy methods for nonlinear diffusion equations with
two main goals: (1). A review of various results covering the issue of symmetry for the optimizers
of nonlinear interpolation inequalities and a classification of some phase transitions between
symmetry and symmetry breaking regimes. (2). Constructive methods for stability results in
functional inequalities, including improved inequalities under constraints, and explicit results a la
Bianchi-Egnell for Sobolev, log-Sobolev and related functional inequalities. Most of these results
are based on a nonlinear carré du champ method and have been obtained with various
collaborators.



Speaker: Bertram Diiring (University of Warwick)
Title: Leader-follower opinion dynamics: socio-economic factors and optimal control

Abstract: In recent years the study of many-agent social systems and leader-follower opinion
formation dynamics in particular have received growing attention. Mathematical methods from
kinetic theory provide a powerful approach to study these phenomena. Voter demographics and
socio-economic factors play an important role in opinion formation. We discuss recent attempts to
include voter demographics and socio-economic factors in leader-follower models of opinion
formation and show simulation results for recent general elections in the United Kingdom. Such
modelling naturally sparks curiosity how leaders can optimise their behaviour, e.g. position
themselves optimally to attract a mass of followers. We discuss the partial differential
equation-constrained optimal control for a leader-follower opinion formation model and derive
first-order optimality conditions. We then solve the resulting optimality system of coupled
nonlinear partial differential equations employing a gradient-type sweeping algorithm and present
numerical results of finite elements based simulations.

Speaker: Renjun Duan (The Chinese University of Hong Kong)

Title: Three-dimensional Boltzmann dynamics driven by the time-periodic data

Abstract: We study time-periodic solutions of the nonlinear Boltzmann equation describing

the motion of a rarefied gas under a time-periodic external force or a time-periodic source.

The existence of time-periodic solutions of the same period in the physically relevant three
dimensional setting has remained open. In this talk, we introduce a new approach that combines
spectral analysis with energy estimates in appropriately chosen function spaces, and we use it

to resolve the existence and stability problem.

Speaker: Yue Feng (Xi'an Jiaotong University)

Title: Explicit symmetric low-regularity integrator for the nonlinear Schrodinger equation
Abstract: The numerical approximation of low-regularity solutions to the nonlinear Schrodinger
equation (NLSE) is notoriously difficult and even more so if structure-preserving schemes are
sought. Recent works have been successful in establishing symmetric low-regularity integrators
for NLSE. However, so far, all prior symmetric low-regularity algorithms are fully implicit, and
therefore require the solution of a nonlinear equation at each time step, leading to significant
numerical cost in the iteration. In this work, we introduce the first fully explicit (multi-step)
symmetric low-regularity integrators for NLSE. We demonstrate the construction of an entire class
of such schemes which notably can be used to symmetrise (in explicit form) a large amount of
existing low-regularity integrators. We provide rigorous convergence analysis of our schemes and
numerical examples demonstrating both the favourable structure preservation properties obtained
with our novel schemes, and the significant reduction in computational cost over implicit methods.



Speaker: Diogo Gomes (King Abdullah University of Science and Technology)
Title: Solving mean-field games with monotonicity methods in Banach spaces

Abstract: We develop a unified framework for proving the existence of solutions to stationary
first-order mean-field games (MFGs) based on the theory of monotone operators in Banach spaces.
We cast the coupled MFG system as a variational inequality. Our approach addresses the
non-coercivity of the underlying MFG operator through two key regularization strategies. First, by
adding a low-order p-Laplacian term, we restore coercivity, derive uniform a priori estimates, and
pass to the limit via Minty's method. This establishes, for the first time via monotonicity methods,
the existence of strong solutions for models with both standard power-growth and singular
congestion, with the latter requiring a careful restriction of the operator's domain. Second, for
Hamiltonians with only minimal growth hypotheses, we regularize the Hamiltonian itself via
infimal convolution to prove the existence of weak solutions.

Speaker: Jan Haskovec (King Abdullah University of Science and Technology)
Title: Dense graph limit of a model for biological transportation networks

Abstract: We rigorously derive the dense graph limit of a discrete model describing the formation
of biological transportation networks. The discrete model, defined on undirected graphs with
pressure-driven flows, incorporates a convex energy functional combining pumping and metabolic
costs, constrained by a Kirchhoff law. We reformulate the discrete energy functional as an integral
'semi-discrete’ functional, where the Kirchhoff law transforms into a nonlocal elliptic integral
equation. Assuming that the sequence of graphs is uniformly connected and that the limiting
graphon is 0-1 valued, we prove two results: (1) rigorous Gamma-convergence of the sequence

of the semi-discrete functionals to a continuum limit as the number of graph nodes and edges tends
to infinity; (2) convergence of global minimizers of the discrete functionals to a global minimizer
of the limiting continuum functional. We also discuss the case of random (Erdos-Renyi) graphs.

Speaker: Shi Jin (Shanghai Jiao Tong University)

Title: Quantum computation of linear and nonlinear partial differential equations

Abstract: Quantum computers are designed based on quantum mechanics principle, they are most
suitable to solve the Schrodinger equation, and linear PDEs (and ODEs) evolved by unitary
operators.  Nonlinearity and Nonunitarity are the main challenges for quantum simulations of
PDEs.For linear PDEs (and ODEs) Schroginerization provides a general method to unitarize them
for quantum simulation. For nonlinear problems we first introduce our quantum algorithms for
(nonlinear) Hamiton-Jacobi equations, for both multi-valued solutions and viscosity solutions that
are needed beyond the formation of caustics. We also introduce quantum algorithms for Young
measures associated with nonlinear PDEs, which are effective tools to compute weak solutions to
nonlinear PDEs that have singular solutions such as shocks, caustics, physical instabilities or
(random) uncertainties. We also introduce “UnitaryLab”, which is an Al-powered research
software package of quantum algorithms for scientific computing.



Speaker: Christian Klein (Universit¢ Bourgogne Europe)

Title: Numerical study of fractional nonlinear Schrodinger equations

Abstract: We present a detailed numerical study of fractional nonlinear Schrédinger equations.
Solitary waves are numerically constructed, their stability is discussed as well as the possible
formation of singularities. We also discuss the accuracy of the numerical computation of fractional
derivatives.

Speaker: Peter A. Markowich (King Abdullah University of Science and Technology)

Title: PDE models for deep neural networks: learning theory, calculus of variations and optimal
control

Abstract: We propose a partial differential-integral equation (PDE) framework for deep neural
networks (DNNs) and their associated learning problem by taking the continuum limits of both
network width and depth. The proposed model captures the complex interactions among hidden
nodes, overcoming limitations of traditional discrete and ordinary differential equation
(ODE)-based models. We explore the well-posedness of the forward propagation problem, analyze
the existence and properties of minimizers for the learning task, and provide a detailed
examination of necessary and sufficient conditions for the existence of critical points.
Controllability and optimality conditions for the learning task with its associated PDE forward
problem are established using variational calculus, the Pontryagin Maximum Principle, and the
Hamilton-Jacobi-Bellman equation, framing the deep learning process as a PDE-constrained
optimization problem. In this context, we prove the existence of viscosity solutions for the latter
and we establish optimal feedback controls based on the value functional. This approach facilitates
the development of new network architectures and numerical methods that improve upon
traditional layer-by-layer gradient descent techniques by introducing forward-backward PDE
discretization.

Speaker: Ming Mei (McGill University)

Title: Traveling Waves for Burgers-Fisher-KPP Equations with Singularity

Abstract: In this talk, I will present a recent study on Burgers-Fisher-KPP equation with singular
slow/fast diffusion and singular/regular convection in the form Yt — DAu™ + a(uP)z = f(u)
of with™: P >0, focusing on the existence, non-existence, regularity and stability of traveling
waves. The values of m and p essentially affect the existence/non-existence of regular/sharp
traveling waves as well as their regularity. By combining phase-plane analysis and variational
techniques, we obtain a complete classification of existence/non-existence of regular/sharp
traveling waves related to m and p. In the singular regimes with 0<p<1 or O<m<1, where the
convection or diffusion exhibit strong singularity at u=0, we introduce a change of variables to
overcome the singularity, thereby deriving existence/non-existence results characterized by the
minimal convection coefficient. Finally, for the case of slow diffusion m > 1 with convex
convection p > 1, we prove the stability of non-critical traveling waves via L' -weighted energy
method.



Speaker: Katerina Nik (King Abdullah University of Science and Technology)

Title: Strong solutions and stability for a non-Newtonian thin-film equation with a moving contact
line

Abstract: We consider a power-law thin-film equation describing the evolution of a strongly
shear-thinning viscous film in the partial-wetting regime, where the free boundary separating the
wetted from the dry region-the contact line-is allowed to move. For flow-behavior exponent a>2,
we prove existence and asymptotic stability of strong solutions that are sufficiently small
perturbations of the stationary linear profile, together with rigorous control on the contact-line
velocity through a careful tracking of singular terms in our estimates. The analysis is carried out
after a von Mises transformation, which fixes the free boundary and reveals that the leading-order
equation exhibits structural similarities with the evolution equation for the p-Laplacian, albeit of
fourth order. The proof combines a time discretization scheme, in which each time step is solved
variationally, with weighted higher-order nonlinear estimates and compactness arguments that
allow us to pass to the limit. Beyond its intrinsic mathematical interest, the result physically
corroborates shear thinning as an alternative distinct from introducing slip at the liquid-solid
interface-for resolving the classical no-slip paradox at a moving contact line.

Speaker: Simone Portaro (Istituto Nazionale di Alta Matematica "Francesco Severi")

Title: A mathematical journey through biological optimal transportation networks

Abstract: We propose a mesoscopic modeling framework for optimal transportation networks
with biological applications. The network is described in terms of a joint probability measure on
the phase space of tensor-valued conductivity and position in physical space. The energy
expenditure of the network is given by a functional consisting of a pumping (kinetic) and
metabolic power-law term, constrained by a Poisson equation accounting for local mass
conservation. We establish convexity and lower semicontinuity of the functional on appropriate
sets. We then derive its reduced Wasserstein gradient flow, taken with respect to the tensor-valued
conductivity variable only. Particular emphasis is posed on the steady states of the system. Finally,
we derive the gradient flow of the constrained energy functional with respect to the Fisher-Rao (or
Hellinger-Kakutani) metric, which gives a reaction-type PDE. Then, we introduce a macroscopic
generalization of the mesoscopic model. This one is a self-regulating processes modeling
biological transportation networks. Firstly, we write the formal L2 -gradient flow for the
symmetric tensor valued diffusivity D of a broad class of entropy dissipations associated with a
purely diffusive model. Finally, we discuss well-posedness of the macroscopic system and present
several numerical experiments.

Speaker: Christian Schmeiser (University of Vienna)
Title: Some dynamical systems results for nonlinear kinetic models

Abstract: Many dynamical systems results for ODEs have been transferred to reaction-diffusion
equations and systems. To do the same for kinetic problems is much harder because of the lack of
coercivity of kinetic transport operators. However, some stability results for linear equations based
on hypocoercivity methods have been extended to nonlinear problems. Some examples will be
reviewed with an emphasis on convergence to equilibrium without smallness assumptions and on
problems exhibiting steady state bifurcations.



Speaker: Carola-Bibiane Schoenlieb (University of Cambridge)

Title: Some topics in structure preserving deep learning

Abstract: 1 will discuss some of our recent works on structure preserving deep learning for the
design of neural networks with specific properties such as non-expansiveness or mass conservation
and their application to imaging and to the solution of partial differential equations.

Speaker: Athanasios Tzavaras (King Abdullah University of Science and Technology)

Title: Localization phenomena in chemotaxis and in inelastic fracture

Abstract: The goal of this talk is to present three examples that appear in diverse areas of
applications and share the mathematical feature of exhibiting localization phenomena, that is
phenomena where a variable develops a concentration along the evolution. They are: (1) High
speed plastic deformations of viscoplastic rate-softening material modeled by a
hyperbolic-parabolic system with strain dependent viscosity. (2) A porous-media type equation
with viscosity controlled by a relaxation equation appearing in chemotaxis. (3) Initiation of
fracture in inelastic materials with strain-softening. Through these a theory of localization will be
outlined.

Speaker: Shu Wang (Beijing University of Technology)
Title: Spectral correction method for the nonrelativistic limit of the three-dimensional nonlinear
Klein-Gordon-Dirac system

Abstract: This paper is concerned with the nonrelativistic limit of the three-dimensional (3D)
nonlinear Klein-Gordon-Dirac (KGD) system coupled to electromagnetic fields without the null
structure condition when the speed of light tends to infinity. We prove rigorously the convergence
of the solution of the 3D nonlinear KGD system to the solutions of a set of linear Schrodinger
equations with external electric potentials in the sense of Sobolev’s norm by using a spectral
correction approach combining with employing the Foldy-Wouthuysen transformation and the
pseudodifferential operator theory. This approach yields a convergence rate, where the key
technical step involves using the time-rescaling technique and pseudodifferential spectral
decomposition to cancel the singular high-oscillations and designing compensatory terms to
eliminate dominant bounded errors in the singular perturbation expansion.

Speaker: Chijie Zhuang (Tsinghua University)
Title: Developing a power semi-conductor device simulation tool: challenge, experience and
performance

Abstract: Power semiconductor devices are the core components of power electronic equipment.
Based on the technical accumulation of 2D simulation tool development initiated in 2019, we
developped an independently 3D simulation tool for power semiconductor devices. This reports
analyzes the main challenges of power semiconductor devices simulations, and reports the progess
in developping such a software. Systematic comparisons of simulation results are conducted with
the commercial software Synopsys TCAD Sentaurus Device across multiple device types, working
conditions and circuit topologies. The simulation results of the developed 3D tool, including the
steady-state microscopic physical quantities and transient switching characteristics, are in high
agreement with those of the commercial software, which verifies the accuracy of the
independently developed 3D simulation tool.


https://www.damtp.cam.ac.uk/person/cbs31

