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4 —. Quantum Hall States and the Representation Theory of Vertex Operator Algebras

Speaker: {4l #4%, 3L [E Rutgers K

Title: Quantum Hall States and the Representation Theory of Vertex Operator Algebras

Time: 2012.1.9 4:00pm

Venue: 5703

Abstract: The approach of topological quantum computation is based on certain quasi-particle
excitations called nonabelian anyons. Quantum Hall systems in two-dimensional electronic gases in high
magnetic fields are probably the only real physical systems where one might find nonabelian anyons.
Starting from the work of Moore and Read, conformal-field-theoretic approach has been used to study
guantum Hall states and nonabelian anyons. In this talk, | will discuss the mathematical results on
nonabelian anyons obtained using the representation theory of vertex operator algebras and their

potential applications in the study of quantum Hall states.

& . Bubbling Solutions for the Chern-Simons Model on a Torus
Speaker: Prof. Shusen Yan,University of New England Australia
Title: Bubbling Solutions for the Chern-Simons Model on a Torus
Time: 2012.1.10 10:00am
Venue: 51013
Abstract: In this talk, | will present some recent results on the existence of bubbling solutions for a

Chern--Simons model on a torus. This is a joint work with C.S. Lin in Taiwan University.

W4 = Elliptic Equations with Periodic Coefficients & Theory of Homogenization

Speaker: Prof. Fang-Hua Lin,Academician of American Academy of Arts and Sciences, Sliver Chair of
Courant Institute of New York University

Title: Elliptic Equations with Periodic Coefficients & Theory of Homogenization

Time: 2012.1.11 9:00am

Venue: 5703

& PU High Performance Computing Driven Software Development for Next-Generation Modeling of the
28
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Worlds Oceans
Speaker: Dr. Xiaohu Guo,Senior Computational Scientist, Computational Science&Engineering,

Department, Science and Technology Facilities Council, Daresbury LaboratoryWarrington WA4 4AD,
United Kingdom

Title: High Performance Computing Driven Software Development for Next-Generation Modeling of
the Worlds Oceans

Time: 2012.1.12 3:00pm

Venue: Z311

Abstract: The Imperial College Ocean Model (ICOM) is an open-source next generation ocean model
build upon finite element methods and anisotropic unstructured adaptive meshing. Since 2009, a project
has been funded by EPSRC to optimise the ICOM for the UK national high-end computing resource,
HECToR. Major developments and optimizations have been carried out to address the performance issues
of unstructured mesh models, such as indirect addressing and cache reuse(a particularly severe challenge
for unstructured mesh methods). Various profiling tools such as CrayPAT and Vampir, have been
extensively used to analysis issues of the scalability of matrix assemblythe sparse linear
solvers/preconditioners. Hybrid(OpenMP/MPI) parallelisms have also been explored in order to further
scale Fluidity-ICOM onto petascale platforms. Presently the code is scaling well up to 4096 cores on
HECToR. Runs on even larger core counts could be achieved if suitably partitioned datasets existed. There

will be a discussion about the current fluidity-ICOM software development strategy.

45T Bounded geometry and Characterization of Holomorphic Dynamics

Speaker: Prof. Yunping Jiang,CUNY

Title: Bounded geometry and Characterization of Holomorphic Dynamics

Time: 2012.1.20 10:00am

Venue: 5703

Abstract: In this talk, | will outline a framework for characterizing holomorphic dynamics. Whereas
Thurston's methods are based on estimates of hyperbolic distortion in the hyperbolic geometry, the
framework suggested here is based on controlling conformal distortion in the spherical geometry. The
new framework enables one to relax two of Thurston's assumptions, first, that the iterated map has finite
degree and, second, that its post critical set is finite. Thus, it makes it possible to characterize certain
rational maps for which the post critical set is not finite as well as certain classes of entire and

meromorphic coverings for which the iterated map has infinite degree.
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W& F. Scalable Implicit Solution Methods for Multiple-time-scale Multiphysics Systems: Applications
from CFD,Transport/Reaction and MHD*

Speaker: Prof. J.N. Shadid,Sandia National Laboratories, USA

Title: Scalable Implicit Solution Methods for Multiple-time-scale Multiphysics Systems: Applications
from CFD,Transport/Reaction and MHD*

Time: 2012.2.14 10:00am

Venue: 7311

Abstract: A current challenge before the computational science and numerical mathematics
community is the efficient computational solution of multiphysics systems. These systems are strongly
coupled, highly nonlinear and characterized by multiple physical phenomena that span a very large range
of length- and time-scales. These interacting, nonlinear,multiple time-scale physical mechanisms can
balance to produce steady-state behavior, nearly balance to evolve a solution on a dynamical time scale
that is long relative to the component time-scales, or can be dominated by just a few fast modes. These
characteristics make the scalable, robust, accurate, and efficient computational solution of these systems
extremely challenging.
This presentation will discuss issues related to the stable, accurate and efficient time integration,
nonlinear, and linear solution of multiphysics systems. The discussion will begin with an illustrative
example that compares operator-split to fully-implicit methods. The talk will then continue with an
overview of a number of the important fully-coupled solution methods that our research group has
applied to the solution of coupled multiple-time-scale multi-physics systems. These solution methods
include, fully-implicit time integration,direct-to-steady-state solution methods, continuation, bifurcation,
and optimization techniques that are based on Newton-Krylov iterative solvers. To enable robust, scalable
and efficient solution of the large-scale sparse linear systems generated by the Newton linearization,
fully-coupled multilevel preconditioners are employed. The multilevel preconditioners are based on two
differing approaches. The first technique employs a graph-based aggressive-coarsening aggregation
method applied to the nonzero block structure of the Jacobian matrix. The second approach utilizes
approximate block decomposition methods and physics-based preconditioning approaches that reduce
the coupled systems into a set of simplified systems to which multilevel methods are applied. The
multilevel preconditioners are then compared to standard variable overlap additive one-level Schwarz
domain decomposition type preconditioners. To demonstrate the capability of these methods
representative results are presented for the solution of transport / reaction and resistive
magnetohydrodynamic systems with stabilized finite element methods. In this context robustness,

efficiency, and the parallel and algorithmic scaling of solution methods are discussed. These results will
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include the solution of systems with up to a billion unknowns on 100K cores of current large-scale parallel
architectures.

This work was partially supported by the DOE office of Science Applied Math Program at Sandia National
Laboratory. Sandia is a multiprogram laboratory operated by Sandia Corporation, a Lockheed Martin
Company, for the United States Department of Energy's National Nuclear Security Administration under

contract DEM-AC04-94AL85000.

#4575+ An Introduction to a Class of Matrix Optimization Problems

Speaker: Dr. Chao Ding,National University of Singapore

Title: Hyperbolic equations in liquid crystals

Time: 2012.2.16 4:00pm

Venue: Z311

Abstract: In this talk, we consider a class of matrix optimization programming (MOP) problems,
which involve minimizing the sum of a linear function and a proper closed convex function subject to an
affine constraint. MOPs arise from diverse applications can be cast in the form of MOP. In order to make
the defined MOP tractable, as an initial step, several fundament properties of a class matrix-valued
function so-called spectral operators are studied systematically. Also, in this talk, we discuss the sensitivity

analysis of some MOP problems and some extensions.

WM&, Self-similar solutions to the mean curvature flow on cone manifolds
Speaker: Prof. Akito Futaki, Tokyo Institute of Technology
Title: Self-similar solutions to the mean curvature flow on cone manifolds
Time: 2012.2.22 4:00pm
Venue: 5703

W& J\. Some first order algorithms and their iteration complexities

Speaker: {i[J2E HU%, B KN~

Title: Some first order algorithms and their iteration complexities

Time: 2012.2.22 3:00pm

Venue: 7401

Abstract: Lecture 3: On the O(1/t) convergence rate of the projection and contraction methods for
variational inequalities with Lipschitz continuous monotone operators Recently, Nemirovski’ s analysis

indicates that the extragradient method has the O(1/t) convergence rate for variational inequalities with
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Lipschitz continuous monotone operators. For the same problems, in the last decades, we have
developed a class of Fej’ er monotone projection and contraction methods. Until now, only convergence
results are available to these projection and contraction methods,though the numerical experiments
indicate that they always outperform the extragradient method. The reason is that the former benefits
from the ‘optimal’ step size in the contraction sense. In this paper, we prove the convergence rate under a
unified conceptual framework, which includes the projection and contraction methods as special cases
and thus perfects the theory of the existing projection and contraction methods. Preliminary numerical
results demonstrate that the projection and contraction methods converge twice faster than the

extragradient method.

WS Solving Renewal Equations in Reliability and Related Problems

Speaker: Min Xie, Chair Professor Department of Systems Engineering and Engineering Management,
City University of Hong Kong

Title: Solving Renewal Equations in Reliability and Related Problems

Time: 2012.2.27 2:00pm

Venue: S703

Abstract: In reliability and related studies such as warranty cost analysis, replacement and
maintenance policies, inventory control, etc., we frequently face the problem of solving renewal
equations which is a type of convolution integral equation. As we normally do not have close form
solution, bounds or approximations are commonly used. In this talk, we first present an early study on a
method based on direct integration of the Riemann-Stieltjes integral. A simple and iterative algorithm
could provide surprisingly accurate results. We also discuss some related research issues from this study.
Various interesting research problems were later started as the outcome of this experience.

Affiliation: M. Xie received his PhD from Linkoping University in 1987. He his undergraduate study at
Royal Inst of Technology in Sweden and graduated with a MSc in 1984. Before he went to Sweden, he was
a student at the special class for gifted young at Univ of Science and Technology of China, in 1978-1978.
Dr Xie joined the National University of Singapore in 1991 as one of the first recipients of the prestigious
Lee Kuan Yew Fellowship. In May 2011, Prof Xie moved to City University of Hong Kong as Chair professor
of industrial engineering. He was an invited professor to INPG, France, in 2000 and a William Mong
Visiting Fellow to Univ of Hong Kong in 1996. Prof Xie has published over 200 journal papers and 8 books,
including “Software Reliability Modelling” by World Scientific, “Weibull Models” by John Wiley,
“Stochastic Aging and Dependence for Reliability” by Springer, “Advanced QFD Applications” by ASQ

Quality Press. He is an editor, associate editor and on the editorial board of more than 15 established
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international journals. Prof Xie is an elected fellow of IEEE.

W+ Smoothing SQP Algorithm for Non-Lipschitz Optimization with Complexity Analysis

Speaker: Prof. Xiaojun Chen,The Hong Kong Polytechnic University

Title: Smoothing SQP Algorithm for Non-Lipschitz Optimization with Complexity Analysis

Time: 2012.2.28 3:30pm

Venue: Z311

Abstract: We propose a smoothing sequential quadratic programming (SSQP) algorithm for solving a
class of nonsmooth nonconvex, perhaps even non-Lipschitz minimization problems, which has wide
applications in statistics and sparse reconstruction. At each step, the SSQP algorithm solves a strongly
convex quadratic minimization problem with a diagonal Hessian matrix, which has a simple closed-form
solution. The SSQP algorithm is easy to implement and has almost no time cost to solve the convex
quadratic minimization subproblems. We show that the worst-case complexity of reaching an
S\varepsilon$ scaled stationary point is SO(\varepsilon*{-2})S. Moreover, if the objective function is
locally Lipschitz, the SSQP algorithm with a slightly modified updating scheme can obtain an
S\varepsilon$ Clarke stationary point at most $SO(\varepsilon*{-3})$ steps. This is a joint work with Wei

Bian.

M4+ —- Heat kernel and Harnack inequality on Riemannian manifolds
Speaker: Prof. Alexander Grigor'yan, University of Bielefeld
Title: Heat kernel and Harnack inequality on Riemannian manifolds
Time: 2012.2.29 3:00pm
Venue: S703

45+ —. Stability of Dirichlet heat kernel estimates for non-local operators

Speaker: Prof. Renming Song, University of Illinois at Urbana-Champaign

Title: Stability of Dirichlet heat kernel estimates for non-local operators

Time: 2012.2.29 4:00pm

Venue: S703

Abstract: In this talk | will present some recent results on the stability of Dirichlet heat kernel
estimates for non-local operators under two kinds of perturbations: gradient perturbation and non-local

Feynman-Kac perturbations. This talk is based on joint work with Zhen-Qing Chen and Panki Kim.
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WET = B EE R
Speaker : Dr. Chensong Zhang,LSEC, Institute of Computational Mathematics and

Scientific/Engineering Computing, Academy of Mathematics and Systems Science Chinese, Academy of
Sciences

Title: VLRI R 2 A5

Time: 2012.3.1 4:00pm

Venue: 7311

Abstract: 7EBCHAOLAL I AL 07 S R, BB AR A RS AR . JRATT
JoMN 2011 FEEYEFEE R I A YO, TR A AR RS T S BRI B T A
Beits SR, BATTRAIUMEH AT SRR R B o KO 1), 0 M e o 3 2 g At Xy iR et
RN SRR SR o BRea s BRATTI RS A AU g i e e 1 J LA B0 1 il

WET=. YR 1Ak PR Y

Speaker: ZF[EAE AR, RICINTE K2

Title: y 4EEE (1 4 My e 4

Time: 2012.3.2 4:00pm

Venue: 5712

Abstract: BEERIEEL AT A RE, A (5 BRI EHE I RO SO0 K. sebrh
(T A B AT R i AT SRR R S ), TR R LA e R Y G R e, R HL b Sl M e e
AR PRIE G R P ) — L8 B A Y IR ANJAT T 1 LE SR

WG+, Ricci vt ALY H

Speaker: KtV Hd, Lk

Title: Ricci Uit A H N H]

Time: 2012.3.7 10:30am

Venue: Hall

Abstract: Ricci Jii/e—4LAELRMEWTM s> 7 #E, R, Hamilton - 1981 4F 513 . B2 HE AR IE ML
T ANSE D SR AT R T, o i A e WY e n SR AU 22 T H,, 2 Brendle 15 Schoen 1EW] ik
oy ERE Bl E B T H . AT Riced J IO TR AN — 20w I i

Affiliation: 4351, JURT /T4 5K, 165K Ricci WA Kohler -Ricci Yt b FE T 47 T R TUMK,
XA e AL )RR Greene — AT BR — Fr el 55 TN AT 1 SRBACIE 328 o AT RGP R 7 e Jliie] 5%
R Ao ek B AR A T2 AR I o S RABHRAE SR LA s TR Y T B k. 1991
TR ERE B H AR A AR, 2001 SN BOF UL 2R v R B 2%, 2004 SRR 43K
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W&+ T, Strong Symplectic Numerical Schemes for Stochastic Hamiltonian Equations

Speaker: Prof. Cristina Anton,Grant MacEwan University, Canada

Title: Strong Symplectic Numerical Schemes for Stochastic Hamiltonian Equations

Time: 2012.3.7 10:00am

Venue: 7311

Abstract: We propose a new method to develop high order symplectic schemes for Hamiltonian
stochastic differential equations. This approach is an non-trivial extension to the stochastic case of the
methods based on generating functions for deterministic Hamiltonian systems. We consider the
stochastic differential equations in the sense of Stratanovich,they are independent standard Wiener
processes. The equations (1)-(2) represent a stochastic Hamiltonian system for which the stochastic flow
(p,a) & (P,Q) is symplectic. We construct difference schemes that preserve the symplectic structure,
and we illustrate the excellent long term accuracy of the proposed schemes on several examples with

additive and multiplicative noise.

Wi+ 75+ Strong Symplectic Numerical Schemes for Stochastic Hamiltonian Equations

Speaker: Prof. Cristina Anton,Grant MacEwan University, Canada

Title: Strong Symplectic Numerical Schemes for Stochastic Hamiltonian Equations

Time: 2012.3.7 10:00am

Venue: 7311

Abstract: We propose a new method to develop high order symplectic schemes for Hamiltonian
stochastic differential equations. This approach is an non-trivial extension to the stochastic case of the
methods based on generating functions for deterministic Hamiltonian systems. We consider the
stochastic differential equations in the sense of Stratanovich,they are independent standard Wiener
processes. The equations (1)-(2) represent a stochastic Hamiltonian system for which the stochastic flow
(p,a) & (P,Q) is symplectic. We construct difference schemes that preserve the symplectic structure,
and we illustrate the excellent long term accuracy of the proposed schemes on several examples with

additive and multiplicative noise.

WM&+ Equivalency of Reliability Estimation and Testing Plans

Speaker: Prof. E. A. Elsayed (Department of Industrial and Systems Engineering Rutgers University)
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Title: Equivalency of Reliability Estimation and Testing Plans

Time: 2012.3.14 10:00am

Venue: 5712

Abstract: Accelerated Life Testing (ALT) is designed and conducted to obtain failure observations in a
short time by subjecting test units to severer than normal operating conditions and use the data for
reliability prediction. Many types of stress loadings such as constant-stress, step-stress and cyclic-stress
can be utilized when conducting ALT. Extensive research has been conducted on the analysis of ALT data
obtained under constant stress loading. However, the equivalency of ALT experiments involving different
stress loadings has not been investigated. In this presentation, we provide definitions for the equivalency
of test plans, general equivalent ALT plans and some special types of equivalent ALT plans are explored.
For demonstration, a constant-stress ALT and a ramp-stress ALT for miniature lamps are presented and
their equivalency is investigated.

Affiliation Biographical Sketch: E. A. Elsayed is Professor of the Department of Industrial and Systems
Engineering, Rutgers University. He is also the Director of the NSF/ Industry/ University Co-operative
Research Center for Quality and Reliability Engineering. His research interests are in the areas of quality
and reliability engineering, manufacturing processes and production planning and control. He is a
co-author of Quality Engineering in Production Systems, McGraw Hill Book Company, 1989. He is also the
author of Reliability Engineering, Addison-Wesley, 1996 (new edition 2012 by John Wiley & Sons). These
two books received the 1990 and 1997 IIE Joint Publishers Book-of-the-Year Award respectively. He is
Fellow of IIE and ASME.

Professor Elsayed has been a consultant for AT&T Bell Laboratories, Ingersoll-Rand, Johnson &
Johnson, Personal Products, AT&T Communications and other companies. He served on the National
Academy of Science panel on Reliability Growth and as the Editor-in-Chief of the IIE Transactions and the
Editor of the IIE Transactions on Quality and Reliability Engineering from 1996-2000. Professor Elsayed is
Editor of the International Journal of Reliability, Quality and Safety Engineering and Department Editor,
Associate Editor and/or member of the editorial board of many journals.

Professor Elsayed has been involved in accelerated life testing since 1987 when he developed a
reliability prediction model for the first transatlantic fiber optics cable during his sabbatical at Bell
Laboratories. Since then he developed a general accelerated statistics-physics based model to predict
reliability at normal operating conditions. During the last ten years, he has been extending his work to the

degradation modeling area.

WM&+ /L. Methodology and Theory for Partial Least Squares Applied to Functional Data
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Speaker: Peter G. Hall (The University of Melbourne)

Title: Methodology and Theory for Partial Least Squares Applied to Functional Data

Time:2012.3.15 4:00pm

Venue:S712

Abstract: Prof. Hall is currently an ARC Federation Fellow and a professor at the Department of
Mathematics and Statistics, University of Melbourne, and also has a joint appointment at University of
California Davis. He previously held a professorship at the Centre for Mathematics and its Applications at
the Australian National University.

Prof. Hall is among the world's most prolific and highly-cited authors in both probability and statistics.
Mathscinet lists him with more than 500 publications as of January 2008. He has made very substantial
and important contributions to nonparametric statistics, in particular for curve estimation and resampling:
the bootstrap method, smoothing, density estimation, and bandwidth selection. He has worked on
numerous applications across fields of economics, engineering, physical science and biological science.
Prof. Hall has also made groundbreaking contributions to surface roughness measurement using fractals.
In probability theory he has made many contributions to limit theory, spatial processes and stochastic
geometry. His paper "Theoretical comparison of bootstrap confidence intervals" (Annals of Statistics,

1988) has been reprinted in the Breakthroughs in Statistics collection.

&+ L. Mission Energy Prediction for Unmanned Ground Vehicles By Integrating Real-time
Measurements and Prior Knowledge of Mission Operations

Speaker: Prof. Jionghua (Judy) Jin,University of Michigan

Title: Mission Energy Prediction for Unmanned Ground Vehicles By Integrating Real-time
Measurements and Prior Knowledge of Mission Operations

Time: 2012.3.21 10:00am

Venue: 5712

Abstract: A typical unmanned ground vehicle (UGV) mission can be composed of various tasks and
several alternative paths. Small UGVs commonly rely on electric rechargeable batteries for their
operations. Since each battery has limited energy storage capacity, it is essential to predict the expected
mission energy requirement during the mission execution and update this prediction adaptively via
real-time performance measurements, such as the vehicle power consumption and velocity. This
presentation will show how to effectively combine the prior knowledge of mission operations with

real-time performance measurements for adaptively updating the prediction of the mission energy
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requirement. Our comparative simulation studies show that the usage of prior operational information
can yield more accurate predictions that the method without using the prior knowledge even under the

moderately imprecise mission prior knowledge.

5=+ On the classification of 3-folds of general type with Pg>1
Speaker: [ M %, H K
Title: On the classification of 3-folds of general type with Pg>1
Time: 2012.3.28 4:00pm
Venue: 5712
Abstract: We report some new advances on the classification to 3-folds of general type which admit

at least 2 independent canonical forms.

#4E5 —+—. Option Overview Introduction on fix incoming products, markets, risk management, balance
sheet management and its electronic trading

Speaker: Tifai i, SEEHRAT

Title: Option Overview Introduction on fix incoming products, markets, risk management, balance
sheet management and its electronic trading

Time: 2012.3.29 10:00am

Venue: S1013

Abstract: An option trading overview covers option basics, option valuations, option risk

management and basic option trading principle. It provides some practical information to those audience
who interesting in financial engineering and financial risk management. Some basic option concepts are

needed.
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