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CityU-ZJU Joint Workshop on Applied Mathematics 
 
Date and Time: 10 Dec 2012, 9:00 am – 12:00 noon  

11 Dec 2012, 9:00 am – 12:00 noon 
Venue: Room P4-704, Academic 1, City University of Hong Kong 
 
 
Programme at a Glance 
 
10 Dec 2012 (Monday) 

 

A.M. Session Chair: Ya Yan Lu  

9:00 am – 9:10 am Roderick Wong (CityU)  Welcoming Speech 

9:10 am – 9:40 am Gang Bao (ZJU) Multiphysics Modeling of Optical Responses of a Nano 
Medium 

9:40 am – 10:10 am Dan Dai (CityU) Uniform asymptotic expansion for some polynomials 
rising from indeterminate moment problems 

10:10 am – 10:40 am Jianxin Zhu (ZJU) Eigenmodes of Slab Waveguides– Asymptotic 
Solutions 

10:40 am – 11:00 am coffee break  

11:00 am – 11:30 am Zhi Lin (ZJU) A Stochastic Hydrodynamic Model for Biogenic Mixing 

11:30 am – 12:00 pm Tong Yang (CityU) Smoothing effect for the Homogeneous Boltzmann 
Equation 

12:20 pm  
 

Departure from U-Circle  
(workshop banquet at Royal Plaza Hotel) 

 
11 Dec 2012 (Tuesday) 

 

A.M. Session Chair: Ding-Xuan Zhou  

9:00 am – 9:30 am Weiwei Sun (CityU) A new approach to error analysis of linearized Galerkin 
FEMs for nonlinear parabolic PDEs 

9:30 am – 10:00 am Xiaoliang Cheng (ZJU) A numerical approach for defect modes localization in an 
inhomogeneous medium 

10:00 am – 10:30 am Xiang Zhou (CityU) Escaping from an Attractor: Importance Sampling and 
Rest Points 

10:30 am – 11:00 am coffee break  

11:00 am – 11:30 am Song Li (ZJU) Sparse Recovery with fewer measurements 

11:30 am – 12:00 pm Qingshuo Song (CityU) Approximating Functional of Local Martingale Under the 
Lack of Uniqueness of Black-Scholes PDE 
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Title and Abstracts of Presentation 
 
10 Dec 2012 (Monday) 9:00 am – 12:00 noon Chair: Ya Yan Lu 
 
9:00 am – 9:10 am Welcoming Speech by Roderick Wong, City University of Hong Kong 
 
9:10 am – 9:40 am Gang Bao, Zhejiang University 
 

Title: Multiphysics Modeling of Optical Responses of a Nano Medium 
Abstract: This talk is concerned with the modeling, analysis, and computation of optical interactions of 
light and nano size matters. Because of the multiscale character of the model, novel computational 
methods based on the combination of Maxwell's equations and TDCDFT have been developed. Our 
recent progress will be presented. The speaker will also highlight ongoing and future projects. 

 
9:40 am – 10:10 am Dai Dan, City University of Hong Kong 
 

Title: Uniform asymptotic expansion for some polynomials rising from indeterminate moment problems 
Abstract: In this talk, we will study some polynomials rising from indeterminate moment problems.  By 
using the difference equation method, uniform asymptotic expansions for the polynomials are obtained.  
It is worthwhile to mention that we only use the recurrence relation in contrast to the previous work. 
 

10:10 am – 10:40 am Jianxin Zhu, Zhejiang University 
 

Title: Eigenmodes of Slab Waveguides– Asymptotic Solutions 
Abstract: Approximate analytic solutions of the leaky modes and Berenger modes in two-dimensional 
slab waveguides are derived through an asymptotic analysis. General slab waveguides with three 
layers of possibly different refractive indexes are studied for both TE and TM cases. The results are 
useful in the eigenmode expansion method, where the leaky modes and Berenger modes appear if a 
perfectly matched layer (PML) is used to terminate the transverse directions of optical waveguides. 

 
 
10:40 am – 11:00 am Coffee Break 
 
 
11:00 am – 11:30 am Zhi Lin, Zhejiang University 
 

Title: A Stochastic Hydrodynamic Model for Biogenic Mixing 
Abstract: As fish or other bodies move through a fluid, they stir their surroundings. This can be 
beneficial to some fish, since the plankton they eat depends on a well-stirred medium to feed on 
nutrients. Bacterial colonies also stir their environment, and this is even more crucial for them since at 
small scales there is no turbulence to help mixing. It has even been suggested that the total biomass 
in the ocean makes a significant contribution to large-scale vertical transport, but this is still a 
contentious issue. We propose a simple model of the stirring action of moving bodies through both 
inviscid and viscous fluids. In the dilute limit, this model can be solved using Einstein and Taylor's 
formula for diffusion (Brownian motion). We compare to direct numerical simulations of objects moving 
through a fluid. This is joint work with Jean-Luc Thiffeault (Wisconsin) and Steve Childress (NYU). 

 
11:30 am – 12:00 pm Tong Yang, City University of Hong Kong 
 

Title: Smoothing effect for the Homogeneous Boltzmann Equation 
Abstract: In this talk, we will present our recent works about the smoothing effect on weak solutions to 
the homogeneous Boltzmann equation without angular cutoff. Firstly, in a joint work with Alexandre-
Morimoto-Ukai-Xu, we show that every 𝐿1  weak solution with finite moments of all order acquires  
𝐶∞ regularity in any positive time. And then in a joint work with Morimoto, we show that Villani 
conjecture holds for the Maxwellian molecule type cross section. That is, any weak solution with 
measure initial datum except a single Dirac mass acquires 𝐶∞ regularity in any positive time.  Here, 
the coercivity estimate plays an important role. In particular, to prove Villani conjecture, a new time 
degenerate coercivity estimate is given. 

 
  



Page 3 of 3 

11 Dec 2012 (Tuesday)  9:00 am – 12:00 noon Chair: Ding-Xuan Zhou 
 
9:00 am – 9:30 am Weiwei Sun, City University of Hong Kong 
 

Title: A new approach to error analysis of linearized Galerkin FEMs for nonlinear parabolic PDEs 
Abstract: Linearized (semi)-implicit schemes are the most commonly-used approximations in 
numerical solution of nonlinear parabolic equations since at each time step, the schemes only require 
the solution of a linear system. However time step restriction condition of schemes is always a key 
issue in analysis and computation. For many nonlinear parabolic systems, error analysis of Galerkin 
finite element methods (or finite difference method) with linearized semi-implicit schemes in the time 
direction often requires certain time step conditions. Such time-step conditions may result in the use of 
a very small time step and extremely time-consuming in practical computations. In this talk, we 
introduce a new approach to unconditional error analysis of linearized semi-implicit Galerkin FEMs for 
a large class of nonlinear parabolic PDEs. 

 
9:30 am – 10:00 am Xiaoliang Cheng, Zhejiang University 
 

Title: A numerical approach for defect modes localization in an inhomogeneous medium 
Abstract: In this talk we will discuss a optical design problems arise from the study of photonic 
bandgap structure. By pertubation analysis, we propose and analyze an algorithm for defect modes 
localization. Some numerical examples are presented to show the feature of the approach. 
 

10:00 am – 10:30 am Xiang Zhou, City University of Hong Kong 
 

Title: Escaping from an Attractor: Importance Sampling and Rest Points 
Abstract: We discuss importance sampling schemes for the estimation of finite time exit probabilities of 
small noise diffusions that involve escape from an equilibrium. A factor that complicates the analysis is 
that rest points are included in the domain of interest. We build importance sampling schemes with 
provably good performance both pre-asymptotically, i.e., for fixed size of the noise, and asymptotically, 
i.e., as the size of the noise goes to zero, and that do not degrade as the time horizon gets large. 
Extensive simulation studies demonstrated the theoretical results. 

 
 
10:30 am – 11:00 am Coffee Break 
 
 
11:00 am – 11:30 am Song Li, Zhejiang University 
 

Title: Sparse Recovery with fewer measurements  
Abstract: In this talk, I shall investigate some results on Compressive Sensing related to RIP and OMP. 
In particular, some results obtained by our group solve some open problems rasied by J.Tropp and E. 
Candes. 
 

11:30 am – 12:00 pm Qingshuo Song, City University of Hong Kong 
 

Title: Approximating Functional of Local Martingale Under the Lack of Uniqueness of Black-Scholes 
PDE 
Abstract: When the underlying stock price is a strict local martingale process under an equivalent local 
martingale measure, Black-Scholes PDE associated with an European option may have multiple 
solutions. In this work, we study an approximation for the smallest hedging price of such an European 
option. Our results show that a class of rebate barrier options can be used for this approximation. 
Among of them, a specific rebate option is also provided with a continuous rebate function, which 
corresponds to the unique classical solution of the associated parabolic PDE. Such a construction 
makes existing numerical PDE techniques applicable for its computation. An asymptotic convergence 
rate is also studied when the knocked-out barrier moves to infinity under suitable conditions. 


