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Large deviations of conservative stochastic partial differential equations
¥ TEMFHERAXFE

Abstract: In this paper, we establish a large deviation principle for the conservative

stochastic partial differential equations, whose solutions are associated with stochastic
differential equations with interaction. The weak convergence method and the

contraction principle in the theory of large deviations play an important role.

Global well-posedness and backward uniqueness of stochastic 3D Burgers

equationin L°(T’°,R’)
$1 PHRES S RAREALR

Abstract: Global well-posedness for 3D deterministic Burgers equation with
L*(T?,R’) valued initial data is unknown. Here, by a suitable randomization for the
initial data, we solve the problem for stochastic 3D Burgers equation. Furthermore,
we establish the backward uniqueness for the stochastic 3D Burgers equation, which

is also new for the deterministic case.

On the global well-posedness of the stochastic Schr\" {o}dinger—Korteweg-de

Vries system
LTS 3L R S Ty

Abstract: In this talk, we study the global well-posedness of the stochastic S-KdV
system driven by additive noises in H'(R)x H'(R) . It is difficult to show the global
well-posedness of a related perturbation system even for smooth datum and stochastic
forces. To overcome it, we introduce a new kind of sequence of approximation
equations, which are well-posed in high regular space and have enough conservation
laws. We establish priori estimates, the global well-posedness and convergences of
these approximation equations, which help us to get a pathwise priori estimate of the

initial system.



Some ergodic properties on eventual continuous

Markov-Feller semigroups
X F AEKFE

Abstract: In this talk, we introduce the eventual continuity of Markov-Feller
semigroups firstly, and then we show some ergodic properties of eventual continuous
Markov-Feller semigroups. We also provide some applications of these ergodic
properties. This is a joint work with Fuzhou GONG (AMSS,CAS), Yuan LIU
(AMSS,CAS) and Ziyu LIU (PKU).

Large deviation principle for stochastic reaction-diffusion equations

with super-linear drift on R driven by space-time white noise
FA +PEHHAFEAKF

Abstract : In this talk, we consider stochastic reaction-diffusion equations with
super-linear drift on the real line R driven by space-time white noise. A
Freidlin-Wentzell large deviation principle is established by a modified weak
convergence method on the space C([0, T], Ctem(R)). Obtaining the main result in
this paper is challenging due to the setting of unbounded domain, the space-time
white noise, and the superlinear drift term without dissipation. To overcome these
difficulties, the special designed norm on C([0, T], Ctem(R)), one order moment
estimates of the stochastic convolution and two nonlinear Gronwall-type inequalities

play an important role.

WAMARE LR EAMIARRY HAZN K1 £
HXW PEMAFHRAKE
Abstract: In this paper, we establish the small noise large deviation principle for the
solutions to the stochastic partial differential equations with fully local monotone

coefficient driven by Brownian motion, where the Hilbert - Schmidt norm of the

diffusion coefficient may depend on the gradient of the solution.



Large deviations principle via Malliavin calculus for the Navier—Stokes system

driven by a degenerate white-in-time noise
HreE HHHFERF
Abstract: The purpose of this paper is to establish the Donsker—Varadhan type large
deviations principle (LDP) for the two-dimensional stochastic Navier—Stokes system.

The main novelty is that the noise is assumed to be highly degenerate in the Fourier

space.

Quadratic transportation cost inequalities for stochastic reaction diffusion

equations driven by space-time white noise
MR b EAFERR A

Abstract: This talk concerns quadratic transportation cost inequalities for solutions of
stochastic reaction diffusion equations driven by multiplicative space-time white
noise, both on bounded and unbounded domains. Specially, on the unbounded domain
R, the inequalities are proved under a weighted L° -norm and a weighted uniform

metric in the so called I’ C spaces. The new moments estimates of the

tem 2 tem

stochastic convolution with respect to space-time white noise play an important role.

The sensitivity analysis for mean-field SDEs with jumps and its applications in
option pricing
RKEH #ATFKF
Abstract: In this paper, by Malliavin calculus for Wiener-Poisson functionals, Bismut
type formulas for the parameter of mean-field SDEs with jumps are established. As
applications, formulas for the Greeks are derived for asset price processes described
by mean-field SDEs with or without jumps. Both of European and Asian options are
considered. Numerical results illustrate that the obtained formulas have better eftects
than the finite difference method in computing the Greeks. This is joint work with

Sijia Qin, Zengwu Wang and Yihui Zhang.



Accessibility of SPDEs driven by pure jump noise and its applications
4 AMIPEKRF

Abstract: we develop a new method to obtain the accessibility of stochastic partial
differential equations driven by additive pure jump noise. An important novelty of this
paper is to allow the driving noises to be degenerate. As an application, for the first
time, we obtain the accessibility of a class of stochastic equations driven by pure jump
(possibly degenerate) noise, including stochastic 2D Navier-Stokes equations,
stochastic Burgers equations, stochastic singular p -Laplace equations, and stochastic
fast diffusion equations. As a further application, we establish the ergodicity of
stochastic singular p -Laplace equations and stochastic fast diffusion equations
driven by additive pure jump noise, and we remark that the driving noises could be

Compound Poisson processes or Lévy processes with heavy tails.

Monte-Carlo Simulations for Wall-Bounded Fluid Flows
via Random Vortex Method

ZEA LFFRRF-FRERSAFRESEFRFER

Abstract: This talk is concerned with computational schemes for wall-bounded fluid
flows. We first establish a random vortex method by using the reflection technology
and perturbation technique. Further, by utilizing this random vortex method, we
derive a stochastic representation of the vorticity (and velocity) of the motion of fluid
flow moving along a solid wall. Based on this, we propose a Monte-Carlo method for
simulating the motion of fluid flow moving along a solid wall. The Monte-Carlo
method based on this random vortex dynamic are implemented with numerical
schemes via proper discretization, and several Monte-Carlo simulations are then
carried out for the flows near the solid wall. This talk is based on joint work with
Zhongmin Qian (University of Oxford), Youchun Qiu (University of Tuolouse) and
Liang Zhao (Oxford Suzhou Centre for Advanced Research), arXiv:2208.13233
(https://arxiv.org/pdf/2208.13233.pdf).



https://arxiv.org/pdf/2208.13233.pdf

Large deviations of reflected weakly interacting particle systems
BRI ZBIFREKRF

Abstract: In this talk, we prove a large deviation principle for the empirical measures
of a system of weakly interacting diffusions with reflection. We adopt the weak
convergence approach. To make this approach work, we show that the sequence of
empirical measures of the controlled reflected system will converge to the weak

solution of an associated reflected McKean-Vlasov equation.

Stochastic heat equations on moving domains
IH FTEMAFERARF

Abstract: In this talk, we present the well-posedness of stochastic heat equations on
moving domains, which amounts to a study of infinite dimensional interacting
systems. The main difficulty is to deal with the problem caused by the time-varying
state space and the interaction of the particle systems. The interaction still occurs even
in the case of additive noise. This is in contrast to stochastic heat equations in a fixed

domain.

Conditioned limit theorems for hyperbolic dynamical systems
HE& TEMFR

Abstract: Let (X,7) be a subshift of finite type equipped with the Gibbs measure
v and let f be areal-valued Holder continuous function on X such thatv(f)=0.
Consider the Birkhoff sums s f=3""" ror*, n21. For any € R, denote by ¢/ the
first time when the sum ¢+, f leaves the positive half-line for some n>1. By
analogy with the case of random walks with independent identically distributed
increments, we study the asymptotic as n-—>o of the probabilities
v(x e X :rf(x) >n) and v(xeX : rf'(x) =n) . We also establish integral and local
type limit theorems for the sum 7+ S, f(x) conditioned on the set{xe X : 7/ (x)> n}.
This is based on joint work (to appear in Ergodic Theory Dynam. Systems) with I.
Grama and J.F. Quint.



Solve high dimensional partial differential equations by neural network method
MR ALTReRE K F

Abstract: We present some numerical methods for solving high-dimensional PDEs,
fractional order differential equations, reflected PDEs and reflected SPDE. The

effectiveness of the proposed method is tested by numerical experiments.

Schauder estimates for non-local parabolic PDEs on discrete spaces
MRR FTERFERAKSE

Abstract: In this talk, we consider about a class of non-local parabolic PDEs defined
on discrete spaces, i.e. the Euclidean space discretized with mesh size 1/N for
N eN . We establish the sharp interior and global Schauder estimates for the
non-local parabolic PDEs on generalized Holder spaces. Moreover, the Schauder
estimates are uniformly bounded in N . Our methodology also works in the
continuous setting. The regularity estimates of the semigroup associated with the
non-local operator on discrete spaces and the perturbation technique play a crucial

role.

Probabilistic Interpretations for Solutions to Partial Differential Equations with

Divergence Terms and Reflecting Stochastic (Partial) Differential Equations
WE REXF

Abstract:  First, probabilistic interpretations for solutions to a class of Neumann
boundary problems for both parabolic and elliptic partial differential equations with
singular non-linear divergence terms are presented. Second, several reflecting

problems with stochastic (partial) differential equations are solved.

Large deviation principles for stochastic partial differential equations driven by

pure jump Lévy noise
ERR +EMFRARF
Abstract: In this talk, I will present our recent progress on large deviation principles

for stochastic partial differential equations driven by pure jump Lévy noise.

-10-



Well-posedness of stochastic partial differential equations with fully local

monotone coefficients

wKrax FEHFHRAKRSF

Abstract: Consider stochastic partial differential equations (SPDEs) with fully local
monotone coefficients in a Gelfand triple. Such SPDEs include many interesting
models in applied fields like fluid dynamics etc. In this paper, we establish the
well-posedness of the above SPDEs under fully local monotonicity condition solving
a longstanding open problem. The conditions on the diffusion coefficient are also
allowed to depend on the gradient of the solution. The well-posedness is obtained
through a combination of pseudo-monotonicity techniques and compactness

arguments.

Johnson and Moser's work in 1982 and our thought

B, PRHERFLSRARFHRTKE
Abstract: In the landmark paper [Johnson and Moser, CMP-1982], the authors used
the rotation number approach to establish the spectrum of the one-dimensional
Schrodinger operator with almost periodic potentials. In this talk, I will present their
paper, specifically on how to introduce the concept of rotation numbers. As an entry
point, a picture of rotation numbers will be demonstrated. At last, I will discuss our

thought on their paper.

-11-
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