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June 24, 2016
9:00-9:30 am Opening session & group photo Chair: Jingiao Duan

Morning Session | Chair: Honjun Gao

9:45-10:15 am Paoliu Chow (Wayne State University)

Title: Unbounded Solutions of Stochastic Nonlinear Parabolic Equation
10:15-10:30 am Tea Break

10:30-11:00 am Shizan Fang (Universite de Bourgogne, France)

Title: Probabilistic aspects of Navier-Stokes equations

11:00-11:30 am N. D. Cong (Vietnam Academy of Science and Technology)
Title: Fractional Lyapunov exponents for solutions of linear fractional

differential equations

June 24, 2016

Afternoon Session | Chair: Meihua Yang

2:00-2:30 pm Yaozhong Hu (University of Kansas, USA)
Title: Stochastic heat equation driven by time-fractional noise with H in
(0,1/2)

2:30-3:00 pm Yong Xu: Open problems

3:00-3:20 pm Tea Break
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Afternoon Session 11 Chair: Jianhua Huang

3:20-3:50 pm Xicheng Zhang (Wuhan University)

Title: Stochastic Hamiltonian flows with singular coefficients

3:50-4:20 pm Lin Lin (Nanijng Normal University)
Title: 2D stochastic generalized Ginzburg-Landau equation driven by jump

noise

4:20-5:20 pm Guangying Lv: Open problems

June 25, 2016

Morning Session | Chair: Jicheng Liu

8:30 -9:30 am Linshan Wang
Title: Global Well-posedess and Stability of the Mild Solutions for a Class

of Stochastic Partial Functional Differential Equations

9:00-9:30 am Zhao Dong (Academy of Mathematics and Systems Science,
Chinese Academy of Sciences)
Title: TBA

9:30-9:50 am Tea Break

Morning Session |l Chair: Wei Wu

9:50-10:20 am Guolian Wang (Tongji University)
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Title: The Free Boundary Problems in Pricing Retirement Benefits

10:20-10:50 am Guanggan Chen (Sichuan Normal University)

Title: Slow foliation of a slow—fast stochastic evolutionary system

10:50-11:20 am Wei Yan: Open problems

June 25, 2016

Afternoon Session | Chair: Mei Li

2:00-2:30 pm Yanbin Tang (Huazhong University of Science and
Technology)
Title: Value function regularity in option pricing problems under a pure

jump model

2:30-3:00 pm Qi Zhang (Fudan University)
Title: Mass-Conserving Stochastic Partial Differential Equations and

Related Backward Doubly Stochastic Differential Equations

3:00-3:20 pm Tea Break

Afternoon Session 1l Chair: Chujin Li
3:20-3:50 pm Jing Wang (U of Illinois, USA)
Title: Heat kernel estimates on Riemann manifolds

3:50-4:20 pm Yue Wu (X1’an Jiaotong Liverpool University )
Title: Anticipating random periodic solutions of stochastic (partial)

differenatil equations with multiplicative noise
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4:20-5:20 pm Wei Wang: Open problems

6:30-21:00 pm Banquet

June 26, 2016

Morning Session | Chair: Yicheng Liu

8:30-9:00 am Huizhong Zhao ( Loughborough University)

Title: Ergodicity of Random Periodic Processes and Periodic Measures

9:00-9:30 am Yongsheng Li ( South China University of Technology)
Title: TBA

9:30-9:50 am Tea Break

Morning Session 11 Chair: Chengfeng Sun

9:50-10:20 am Yong Chen (Zhejiang Sci-Tech University)
Title: Well-posedness and large deviations for a class of SPDEs with Levy

noise

10:20-10:50 am Chunxiao Guo (China University of Mining &Technology,
Beijing)
Title: TBA

10:50-11:20 am Xueke Pu: Open problems
June 26, 2016

Afternoon Session | Chair: Xiaopeng Chen
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2:00-2:30 pm Jianwei Shen (Xuchang University)
Title: Control method of reaction diffusion system and its application in

biological systems

2:30-3:00 pm Fuke Wu (Huazhong University of Science and Technology)
Title: TBA

3:00-3:20pm Tea Break

Afternoon Session 11 Chair: Yanfeng Guo

3:20-3:50 pm Desheng Yang ( Central South University)
Title: TBA

3:50-4:20 pm Xianming Liu (Huazhong University of Science and
Technology)
Title: Approximation Random Sets of Stochastic Partial Differential

Equations: A Wong-Zakai Approximation Approach

4:20-5:20 pm Ji Li: Open problems

10
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Abstracts

Slow foliation of a slow—fast stochastic evolutionary system
Guanggan Chen
Sichuan Normal University

Email address: chenguanggan@hotmail.com

Abstract: This work is concerned with the dynamics of a slow—fast
stochastic evolutionary system quantified with a scale parameter. An
invariant foliation decomposes the state space into geometric regions of
different dynamical regimes, and thus helps understand dynamics. A slow
invariant foliation is established for this system. It is shown that the slow
foliation converges to a critical foliation (i.e., the scale parameter is zero) in
probability distribution, as the scale parameter tends to zero. The
approximation of slow foliation is also constructed with error estimate in
distribution. Furthermore, the geometric structure of the slow foliation is
investigated: every fiber of the slow foliation parallels each other, with the
slow manifold as a special fiber. In fact, when an arbitrarily chosen point of
a fiber falls in the slow manifold, the fiber must be the slow manifold itself.

This work is jointed with Prof. Jinqiao Duan and Prof. Jian Zhang

11
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Fractional Lyapunov exponent for solutions of linear fractional

differential equations
Nguyen Dinh Cong
Institute of Mathematics, Vietnam Academy of Science and Technology,

18 Hoang Quoc Viet Road, 10307 Hanoi, Vietnam.

Email address: ndcong@math.ac.vn

Abstract: We investigate the asymptotic behavior of solutions of linear

fractional differential equations. Firstly, we show that the classical Lyapunov
exponent of an arbitrary nontrivial solution of a bounded linear fractional
differential equation is always nonnegative. Next, using the Mittag-Leffler
function, we introduce an adequate notion of fractional Lyapunov exponent
for an arbi-trary function. We show that for a linear fractional differential
equation, the fractional Lyapunov spectrum which consists of all possible
fractional Lya-punov exponents of its solutions provides a good description
of asymptotic behavior of this equation. Consequently, stability of a linear
fractional dif-ferential equation can be characterized by its fractional
Lyapunov spectrum. We will also give a description of the structure of the

fractional Lyapunov spectrum for linear fractional differential equations.

12
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Unbowed Solution of Stochastic Nonliueal Equation Parabolic
Paoliu Chow
Wayne State University

Email address: aa3076@wayne.edu

Well-posedness and large deviations for a class of SPDEs with
Levy noise
Yong Chen
Zhejiang Sci-Tech University
Email address: youngchen329@126.com

Abstract : In this paper, a class of stochastic partial differential

equations (SPDEs) with Levy noise is concerned. Firstly, the local well-
posedness for this equation is established by iterative approximation. Then
the large deviation principle (LDP) for the regularized SPDEs is obtained by
the weak convergence approach. To get the LDP for SPDEs which we
considered here, an exponentially equivalent of the probability measures is
proved. The results can be used to some types of SPDEs such as stochastic
Burgers equation, stochastic b-family equation, stochastic modified Novikov

equation and stochastic $\mu$-Hunter-Saxton equation.

Probabilistic aspects of Navier Stokes equations

Shizan Fang
Universitéde Bourgone

Email address: shizan.fang@u-bourgogne.fr

13
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Stochastic heat equation driven by time-fractional noise
with $H\in (0,1/2)$
Yaozhong Hu

University of kansas

Email address: yhu@ku.edu

Abstract:

We will present some results concerning the following stochastic heat
equation subject to a noise which is rougher than the white noise in time,

o 1 o
=7 = A + =W : R4
‘ tu(t,w) 5 w(t, x) wu(t, x) n (t,x), t=>0,x ¢ 5

©(0, x) = wuo(x),

(1)

where ug is a bounded measurable function and W = {W (¢,x), t = 0,z &
Rd} is a family of fractional Brownian motions of Hurst parameter H &
(0,1/2) in time with spatial covariance Q(x, y):

1
E (W, x)W(s,y)] = 5 (t2H + 2 — S\QH) Q(x,y).
We assume that Q(x, y) satisfies the following two conditions:

1. For some constant Cy > 0 and some « < (0, 1],

Qx,x) + Qy,y) — 2Q(z,y) < Colx — y|3<, for all z and y € R%.

(H1)

2. For some B € [0,1), there exists a constant Cs > 0O such that for all
M > O,

Q(x,y) = CoM?P, for all z, y € R? with =;, y; > M, i=1,...,d.

(H2)

The first result is the following Feynman-Kac formula for the solution under
the conditions 0 < H < 1/2 and 2H + o« > 1:

w(t,2) = B [ua(5F) exp /(fW(ds, By ). 2)

where B = {Bf =B:+x,t>0,x Rd} is a d-dimensional Brownian mo-
tion starting from x € R?, independent of W, and the expectation is with
respect to the Brownian motion. Using this formula we are able to show
that for some nonnegative constants C and C, the solution to (1) satisfies
the following moment bounds

238 2H4SB 2H 4«

C exp (Qk:ﬁtﬁ) < E [u(t, x)k] < C exp (C’kmt'a ) (3)

14
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for large ¢ and k, where condition (H2) is only used for the lower bound.
When o = f our exponents in (4) are sharp in the sense that

o (CH515) <8 u.)] < o ( D ) 0

provided that ug is bounded and inf,cga ug(z) > 0.

2D stochastic generalized Ginzburg-Landau equation driven
by jump noise.
Lin Lin

Email address: linlin@njnu.edu.cn

Abstract: 2D stochastic generalized Ginzburg-Landau equation driven by a
multiplica- tive jump noise is considered. By the prior estimates, weak
convergence and monotonicity technique, we prove the existence and
uniqueness of the solution. Here we need to point out that, for the
generalized Ginzburg-Landau equation, such a locally monotonic con- dition
of the nonlinear term is no longer automatically satisfied. For this, we utilize
the characteristic structure of nonlinear term and dedicated analysis to cover

this gap.

15
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Approximation Random Sets of Stochastic Partial Differential
Equations: A Wong-Zakai Approximation Approach
Xianming Liu
Huazhong University of Science and Technology
Email address: 2010210050@hust.edu.cn

Abstract: We use the Wong-Zakai approximation to examine the random
attractor for classes of stochastic partial differential equations
(SPDEs) and random invariant manifolds of stochastic evolutionary

equations.

Control method of reaction diffusion system and its application

in biological systems

Jianwei Shen

Email address: xcjwshen@yahoo.com

16
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Value function regularity in option pricing problems under a

pure jump model

Yanbin Tang

Email address: tangybhust@sina.com

Abstract: In this paper, we consider an option pricing problem in a pure

jump model where the process $X(t)$ models the logarithm of the stock
price. By the Schauder fixed point theorem, we show the existence and
uniqueness of the solutions in H$\ddot{o}$lder spaces for the European and
American option pricing problems respectively. Due to the estimates of
fractional heat kernel, we give the regularity of the value functions
$u_{E}t,x)$ and $u_{A}t,x)$ of the European option and the American

option respectively. This is a joint work with Kang Junjun.

The Free Boundary Problems in Pricing etirement Benefits

Guolian Wang

Email address: wangguolian@126.com

Title: Heat kernel estimates on Riemann manifolds

Jing Wang (U of Ilinois, USA)
Email: wangjing@illinois.edu

17
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Global Well-posedess and Stability of the Mild Solutions for a

Class of Stochastic Partial Functional Differential Equations

Linshan Wang

Email address: wangls@ouc.edu.cn

Abstract: The aim of this paper is to develop some theories of stochastic
partial functional differential equations (SPFDESs) driven by infinite
dimensional Wiener processes under the quasi-local Lipschitz condition and
the restriction growth condition. Firstly, we establish the existence-
uniqueness theorem of the global mild solutions for SPFDESs by using the
intercept technique. Then, we discuss asymptotic behavior of the solutions.
Furthermore, some criteria of exponential stability in the mean square are
obtained by using Lyapunov method. An example is provided to show the

effectiveness of the theoretical results.

Anticipating random periodic solutions of stochastic (partial)

differenatil equations with multiplicative noise

Yue Wu
Xi’an Jiaotong Liverpool University

Email address: Yue.Wu@xjtlu.edu.cn

18
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Ergodicity of Random Periodic Processes and Periodic

Measures

Huaizhong Zhao

Email address: H.Zhao@Iboro.ac.uk

Abstract: An ergodic theorem in the random periodic regime on a Polish

space are proved. In the Markovian random dynamical systems case, the
idea of Poincare sections is introduced and under ergodic assumption of the
discrete time semigroup at multiple integrals of the period (PS-ergodic), the
ergodicity of the periodic measure is obtained. The distinction between
random periodic and stationary regimes is characterised by the spectral
structure of the infinitesimal generators of the Markov semigroups. It is
asserted that if infinitesimal generator has only $\{{2m\pi \over
\tau}i\} _{m\in Z}$ as its simple eigenvalues on the imaginary axis, then the
minimum period of the periodic measure is $\tau$ and the periodic measure
Is ergodic. In the meantime, the generator has only one simple eigenvalue 0
on the imaginary axis if and only if it is in the mixing stationary case. The
latter agrees with what the classical Koopman-von Neumann theorem
suggests. We also prove that the spectral gap of the semigroup on Poincare
sections gives the exponential convergence of the mean of transition
probability to the mean of the periodic measure over one period and
therefore the periodic measure is PS-mixing. This is a joint work with
Chunrong Feng.

19
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Mass-Conserving Stochastic Partial Differential Equations and

Related Backward Doubly Stochastic Differential Equations
Qi Zhang

Email address: qzh@fudan.edu.cn

Abstract: In this talk, we will study a type of mass-conserving stochastic

partial differential equations which can be connected with a type of mass-
conserving backward doubly stochastic differential equations. The
Poincare’s inequality is used in the estimates to relax the monotonic

condition of backward doubly stochastic differential equations.

20
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Center for Mathematical Sciences
Huazhong University of Science and Technology, Wuhan, China
mathcenter.hust.edu.cn

Center for Mathematical Sciences, at Huazhong University of Science and
Technology, Wuhan, China, is a mathematical research and education institution.
Its mission is to promote interactions between mathematics and other disciplines,

and to connect branches of mathematics. The Center fulfills its mission by
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