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# &5 @ H: Ergodicity, mixing, limit theorems for quasi-periodically forced 2D
stochastic Navier-Stokes equations

% E: We consider the incompressible 2D Navier-Stokes equations on the torus
driven by a deterministic time quasi-periodic force and a noise that is white in
time and extremely degenerate in Fourier space. We show that the asymptotic
statistical behavior is characterized by a uniquely ergodic and exponentially
mixing quasi-periodic invariant measure. The result is true for any value of the
viscosity v > 0. By utilizing this quasi-periodic invariant measure, we show
the strong law of large numbers and central limit theorem for the continuous
time inhomogeneous solution processes. Estimates of the corresponding rate of
convergence are also obtained, which is the same as in the time homogeneous
case for the strong law of large numbers, while the convergence rate in the
central limit theorem depends on the Diophantine approximation property on
the quasi-periodic frequency and the mixing rate of the quasi-periodic invariant
measure. We also prove the existence of a stable quasi-periodic solution in the
laminar case (when the viscosity is large). This talk is based on a joint work
with Liu Rongchang.
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W& H: Stability of rarefaction for stochastic viscous conservation law

4 E: It was proved in [9] that the rarefaction wave for the stochastic Burgers
equation with transport noise [14] is time- asymptotically stable. This paper
is concerned with more general flux, viscosity and conservative noise. By ma-
nipulating the weakly monotone methods, we prove the global well-possedness
of strong solutions for general H' initial data. Furthermore, we show that
the rarefaction wave is still time-asymptotically stable for general stochastic
viscous conservation laws with LP time. This is the joint work with Fei min
Huang and Houqi Su.
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5B H: Maximum principle for discrete-time stochastic optimal control
problems and its applications
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HE: In this talk, we introduce maximum principle for discrete-time stochas-
tic optimal control problems and its applications. We first give one kind of
discrete-time stochastic optimal control problem with convex control domains,
for which necessary condition in the form of Pontryagin’s maximum principle
and sufficient condition of optimality are derived. Then we extend these results
to one kind of discrete-time mean-field type stochastic optimal control problem,
in which a technique of adjoint operator is used to overcome the difficulties of
obtaining adjoint equations and duality relation. It is worth mentioning that
we can remove the higher-order integrability assumption on controls and noises
in this talk. Besides, a discrete-time mean-variance portfolio selection problem
is presented to illustrate the applications of the theoretical results. The pur-
pose of this talk is to establish a rigorous version of discrete-time stochastic
maximum principle in a clear way and pave a road for further related research
topics. The talk is based on the works of Z. Wu, F. Zhang, MCRF, 2022 and
B. Dong, T. Nie, Z. Wu, Automatica, 2022.
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W& H: Cylindrical stable processes

#E: A cylindrical a-stable process on R? is a Levy process whose coordi-
nate processes are independent copies of one-dimensional a-stable processes.
They have many distinct properties from that of isotropic stable processes. In
this talk, I will first present a geometric characterization of an open subset so
that the part process X of X killed upon leaving D is irreducible, and show
that this is equivalent to the strict positivity of its transition density function
pp(t,z,y). I will then present results on the properties of pp(¢, z,y) including
its regularity as well as its sharp two-sided bounds for C''! open set D. Our
bounds are shown to be sharp for a class of C'! open sets. Based on joint
work with Eryan Hu and Guohuan Zhao.
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HwEBH: Optimal stopping time on semi-Markov processes—An approach of
SMDPs

# E: This talk concerns with optimal stopping problems on semi-Markov
processes (SMPs) with finite horizon, and aims to establish the existence and
computation of optimal stopping times. We first establish the existence of an
optimal policy of the semi-Markov decision processes (SMDPs) with additional
terminal costs and finite horizon. Based on the optimal stopping problems,
we give an explicit construction of SMDPs, which are proven to be equivalent
to the optimal stopping times of SMPs. Then, using the results of SMDPs
developed here, we not only prove the existence of an optimal stopping time of
SMPs, provide an algorithm for computing them, but also find that the optimal
stopping times can be characterized by the hitting time of some special sets.
Finally, we give an example to illustrate the effectiveness of our conclusions.
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H% B H: Borel-Cantelli lemma and strong convergence under sub-linear ex-
pectations
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HE: In this talk we consider the strong convergence of independent random
variables under Peng’s framework of sub-linear expectations. We show that
if the sub-linear expectation space is rich enough, it will have no continuous
capacity. A new Borel-Cantelli lemma is established under a popular regu-
lar condition on the sub-linear expectation and the sufficient and necessary
conditions are given for strong law of large numbers.
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W2 B H: Reflected stochastic evolution equations

8 E: In this talk, I will present a recent work on the well-posedness of reflected
stochastic evolution equations in an infinite dimensional domain. Penalized
methods play an important role.
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Hw& B H: On the Fokker-Planck-Kramer-Vlasov equation on tangent bundle
over Riemannian manifolds

# E: In this talk, I will present some recent progress of the study on the
Fokker-Planck-Kramer-Vlasov equation on tangent bundle over Riemannian
manifolds. Joint work with my PhD student Rong Lei.
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WA H: Second order fractional mean-field SDEs with very singular kernels
# E: In this work we establish the local and global well-posedness of weak
and strong solutions for second order fractional mean-field SDEs with singular
interaction kernels including Newtonian or Coulomb potential, Riesz potential,
Biot-Savart law, etc. Moreover, we also show the smoothness and the short time
singularity and long time decay estimate of the density. Our results reveal
a phenomenon that for nonlinear mean-field equations, the regularity of the
initial density could balance the singularity of the kernel. The quantitative
relationship between the singularity of the kernel and the regularity of the initial
values are calculated. In scaling sense, they are sharp. In particular, our results
provide microscopic probability explanation and establish a unified treatment
for many physical models such as Vlasov-Poisson-Fokker-Planck system, 2d-
stochastic vortex system, surface quasi-geostrophic models, fractional porous
media equation with viscosity, etc. (This is an ongoing work with Zimo Hao.)
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%5 B H : Heat kernel estimates for Dirichlet forms degenerate at the boundary
HZ: In this talk I will present some recent results on sharp two-sided heat
kernel estimates for non-local operators with jump kernels degenerate at the
boundary. The corresponding processes can be either conservative or non-
conservative. This talk is based a joint paper with Soobin Cho, Panki Kim and
Zoran Vondracek.
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W& H: Averaging principle for slow-fast stochastic systems

# E:. This talk introduces our recent results on the averaging principle for
slow-fast stochastic system. More precisely, it covers a class of slow-fast SDEs,
SPDEs and Mckean-Vlasov SDEs. Some results give the optimal convergence
order.
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WE: WTERMELLAENRY BUL AL 46, ZiE 7 2L E M Wasser-
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&8 H: Nonzero-sum risk-sensitive average stochastic games

#E: We study discrete-time nonzero-sum stochastic games under the risk-
sensitive average cost criterion. The state space is a denumerable set, the
action spaces of players are Borel spaces, and the cost functions are unbound-
ed. Under suitable conditions, we first introduce the risk-sensitive first passage
payoff functions and obtain their properties. Then, we establish the existence
of a solution to the risk-sensitive average cost optimality equation of each player
for the case of unbounded cost functions and show the existence of a random-
ized stationary Nash equilibrium in the class of randomized history-dependent
strategies. This is a joint work with Qingda Wei.
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W& H: The SK model with vector spins
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