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ME—. Loss-based risk measures
Speaker: Dr. Xue Dong He,Columbia University

Title: Loss-based risk measures
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Time: 2012.6.28 4:15pm

Venue: S703

Abstract: Starting from the requirement that risk of financial portfolios should be measured in
terms of their losses, not their gains, we define the notion of loss-based risk measure and study the
properties of this class of risk measures. We characterize convex loss-based risk measures by a
representation theorem and give examples of such risk measures. We then discuss the statistical
robustness of the risk estimators associated with the family of loss-based risk measures: we provide a
general criterion for the qualitative robustness of the risk estimators and compare this criterion with a
sensitivity analysis of estimators based on influence functions. We find that the risk estimators associated

with convex loss-based risk measures are not robust.

W& . Some first-order methods for total variation based compressive imaging
Speaker: Shigian Ma i, S [EHH Jg JR ik K2~
Title: Some first-order methods for total variation based compressive imaging
Time: 2012.6.21 3:00pm

Venue: 7301

Abstract: In this talk, we discuss several first-order methods for total variation based image
reconstruction problems. The image that needs to be reconstructed is assumed to demonstrate piecewise
continuous behavior, which leads to a small total variation term of the image. The image is also assumed
to be sparse under some wavelet transformation. Thus, there are two regularization terms that need to
be minimized. One is the total variation term of the image, and the other one is the L1 norm of the
wavelet coefficient, which promotes the sparsity of the wavelet coefficient. The convergence properties
of the proposed methods are established. Numerical results on real MRI and standard image
reconstruction problems are reported to demonstrate the efficacy of our methods.

WM& =. Statistical Methods for Analyzing Right-Censored Length-Biased Data

Speaker: Jing Qin, Mathematical Statistician, Biostatistics Research Branch, National Institute of Allergy and Infectious
Diseases

Title: Statistical Methods for Analyzing Right-Censored Length-Biased Data

Time: 2012.6.21 10:00am

Venue: 5109

Abstract: Length-biased sampling has been well recognized in economics, industrial reliability, etiology
applications, and epidemiological, genetic, and cancer screening studies. Length-biased right-censored data
have a unique data structure different from traditional survival data. In observational studies, a prevalent
cohort design that draws samples from individuals with a condition or disease at the time of enrollment is
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generally more efficient and practical. The recruited patients who have already experienced an initiating event
are followed prospectively for the failure event (e.g., disease progression or death) or are right-censored.
Under this sampling design, individuals with longer survival times measured from the diagnosis of the disease
are more likely to be included in the cohort, whereas those with shorter survival times are selectively excluded.
A longstanding statistical problem is how to assess the association of risk factors with survival in the target
population given the observed length-biased data. Due to the biased sampling scheme, independent censoring
assumption is often violated. In this talk, we demonstrate how to estimate these effects under the
semiparametric Cox proportional hazards model. The structure of the Cox model is changed under
length-biased sampling in general. Although the existing partial likelihood approach for left-truncated data can
be used to estimate covariate effects, it may not be efficient for analyzing length-biased data. We propose two
different approaches for estimating the covariate coefficients under the Cox model. 1). Inverse weighted

estimating equations. 2). Likelihood based inferences.

#EDY. Moneyless strategy-proof mechanism on single-sunk policy domain: characterization
and applications
Speaker: Prof. Donglei Du,Faculty of Business Administration,Univ. of New Brunswick, Canada

Title: Moneyless strategy-proof mechanism on single-sunk policy domain: characterization and applications

Time: 2012.6.20 10:00am

Venue: S1013

Abstract: We completely characterize deterministic strategy-proof and group strategy-proof
mechanisms on single-sunk public policy domain. The single-sunk domain can be used to model any
allocation problem where a single output must be chosen in an interval with the assumption that agents'
preferences have a single most dislike point--the sink--in the interval, and the preferences are increasing
as one moves away from that sink. Practical domains like this appear in political voting system where each
voter has his most-hated candidate and alternative candidates are evaluated by their proximity to this
candidate or in obnoxious location problem, where each agent prefers to have the obnoxious location to
be distant from his own location, among others. As applications of our characterization, we extend

existing models and results and solve some open questions fromthe literature.

W& T+ Energy quantization for approximate biharmonic maps in dimension 4 and their
applications
Speaker: T Kk ##%, University of Kentucky, Department of Mathematics

Title: Energy quantization for approximate biharmonic maps in dimension 4 and their applications
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Time: 2012.6.19 10:30am

Venue: 5703

Abstract: In this talk | will discuss some recent works on the bubbling phenomena for approximate
biharmonic maps in dimension 4. For general target manifolds, we obtain an energy identiy for weakly
convergent sequences of approximate biharmonic maps whose bitension fields are bounded in for , which
can be improved to when the target manifold is a round sphere. As an application, the energy identity is

obtained the heat flow of biharmonic maps in 4 dimension at the time.

M 75. Forbidden subgraphs and 3-coloring

Speaker: Prof. Xingxing Yu,Department of Mathematics Georgia Inst. of Technology, USA

Title: Forbidden subgraphs and 3-coloring

Time: 2012.6.18 9:30am

Venue: S712

Abstract: Motivated by Vizing's theorem, Randerath considered the problem of determining pairs of
graphs (A, B) such that if a graph G contains neither A nor B as an induced subgraph then (G) (G)+1. In
particular, he conjectured that if G is fork-free and triangle-free then (G) 3, where a fork is isomorphic to
the graph obtained from K1,4 by subdividing two edges. We prove this conjecture under the additional

condition when G is also C5-free.

4%+, A Covariance Regression Model

Speaker: Assistant Prof. Xiaoyue Niu,Department of Statistics, Penn State University, USA

Title: A Covariance Regression Model

Time: 2012.6.15 3:00pm

Venue: Zz311

Abstract: Multivariate analysis often involves statistical models for the covariance matrix of random
variables. Estimating the covariance matrix enables us to study the associations among random variables
and provides standard error estimates to construct confidence regions. Most of the existing multivariate
methods are for homogenous normal populations. However, multivariate data usually contain
non-normal measurements of diverse types, including continuous, ordinal, and non-ordered categorical.
In this talk, we discuss methods of estimating the covariance matrix in the presence of diverse types of
data, with the main deviation from the normal situation being that the population is heterogeneous due
to some explanatory variables x. We propose a covariance regression model for the heterogeneous

population, and describe the covariance matrix of continuous variables as a function of other variables,
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such as categorical variables. The model we propose is a parsimonious model which can be considered as
a natural analogy to linear regression for the mean. We present a geometric interpretation of the model
and both the maximum likelihood and the Bayesian method for the parameter estimation. We
demonstrate the application of the model using a very simple example with two response variables, one
continuous and one binary explanatory variables. We also apply the covariance regression model to a
large health dataset with four continuous response variables and four categorical variables. We discuss in
detail several practical issues when fitting the covariance regression model, such as model selection,
interpreting the coefficients, presenting the fitted results, and model misspecification. (This is a joint work

with Peter Hoff.)

WE/N. FEERERA A BARERWBEAE AP RN A

Speaker: R -, RS EYE ARG WA AEARNATE R

Title: il LR 41 HR R MBAL R 5 P R

Time: 2012.6.15 2:40pm

Venue: S712

Abstract: FWikit%: (epigenetics) EWFFTA K AEHINL] DNA PSR RIREIL T, SENIRERI AT ATk H
2Rt FWBAL N2 A drd R A e ) — Ry, REEK SR ENEEIS], WSy Jr .
X HURIFET A M5 A 8 R 5 200, MR Z R E R0 (U BEI RS0 SRR R G 5 A 1k
A R A RE MR AE T o UL A 2T 98 RIS BNE FH K V2N, BN 24 A R R E I A T R R AT S AT

WEN EYSH SEERNFRA

Speaker: Pt 4 AN A IEE S TR QAT AT

Title: AWt h 5 il P HAR

Time: 2012.6.15 2:00pm

Venue: S712

Abstract: AYERFERETLCK, BRI, EAEGRRATR U SR O 2 T Z N . BRI T HoR
TRV T2 L RO I T 2B i B2 S A BERR , Sce (I FAT A 2 A 0 U B RT3 A i b o 4 F A
Ko THE AR P BORAE g A% Gl o — I iy P ) S8R I LR SR B PR R e i 538, 2003 4F, 454 AR E GRS T
WM ARWFEA, WE, HAhA = A4k T Solexa fil SOLID WFHA. HET, #Hr—RITFHEACLRNHTIEKA,
A4 I e R [RI 20 27 K Th e Bk R A0 2 S O VF 22 5 THT o AR B A AR i BoR B sl i U P B R e L 3R
FLi. SBC & Rl ds A 145 N4 o

W]+ Plant-based bioproduction of pharmaceutical proteins — using cross-disciplinary
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approaches from informatics to immunology to drive innovation

Speaker: Carole L. Cramer, PhD., Professor, Arkansas Biosciences Institute, Arkansas State University, and

Co-founder, BioStrategies LC, State University

Title: Plant-based bioproduction of pharmaceutical proteins — using cross-disciplinary approaches from informatics to

immunology to drive innovation

Time: 2012.6.15 10:30am

Venue: S1013

Abstract: Plants have emerged as effective systems for the bioproduction of complex high-value
proteins for medical applications. When compared to human proteins produced in cultured animal cells,
these plant-based systems provide advantages in safety, scalability and cost, especially up-front
capitalization to establish production capacity. The first generation plant-made pharmaceutical proteins
are now commercialized and providing life-saving medicines to patients. Further innovations are under
development that accelerate the bioproduction timeline in plants and enhance therapeutic protein

delivery and stability.

#&E+—- Conditional Sparsity in Large Covariance Matrix Estimation

Speaker: Jianging Fan, Frederick L. Moore '18 Professor of Finance, Professor of Statistics at Princeton University

Title: Conditional Sparsity in Large Covariance Matrix Estimation

Time: 2012.6.14 3:00pm

Venue: S712
Abstract: Covariance matrix plays a central role in finance and economics as well as statistical inferences.
Popular regularization methods of directly exploiting sparsity are not directly applicable to many financial
problems such as portfolio allocations and risk managements. The methods based on the strict factor
models as in Fan, Fan and Lv (2008) assume independent idiosyncratic noises. This assumption, however,
is too restrictive. By imposing conditional sparsity, we allow the presence of the cross-sectional
correlation even after taking out common factors, and it enables us to combine the merits of both
methods. We deal with the situations under which the conditioning factors are both observable and
unobservable. We estimate the sparse covariance using the adaptive thresholding technique in Cai and
Liu (2011), taking into account the fact that direct observations of the idiosyncratic noises are unavailable.
The impact of high dimensionality is then studied theoretically and confirmed by simulation

experiments.The results for the case with unobservable factors are also obtained.

M5+ . The Role of Algebraic Geometry in Geometric Modeling
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Speaker: SEEZENT AT ETHL R 2% Ron Goldman

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

Time: 2012.6.11

Venue: S712

Abstract: Algebraic geometry and geometric modeling both deal with curves and surfaces generated by polynomial
equations. Algebraic geometry investigates the theoretical properties of polynomial curves and surfaces; geometric modeling
uses polynomial, piecewise polynomial, and rational curves and surfaces to build computer models of mechanical components
and assemblies for industrial design and manufacture. This talk will discuss past, present, and possible future contributions of

algebraic geometric to advancing the goals of geometric modeling.

&+ . Fractional Laplacian and partial differential equations

Speaker: Prof. Enrico Valdinoci,Dipartimento di Matematica, Universita degli Studi di Milano Italy

Title: VRIRIMTAEBIU

Time: 2012.6.9 10:00am

Venue: S712

Abstract: | would like to discuss some questions related to some semilinear equations driven by a
nonlocal elliptic operator (for example, the Allen-Cahn equation, in which the classical Laplace operator is
replaced by a fractional Laplacian). In particular, | would like to study the qualitative properties of the

solutions, such as symmetry, density estimates of the level set, asymptotic behaviors, etc.

R ET+=. Some Combinatorial Problems Motivated by their Applications
Speaker: Prof. Gyula O.H. Katona Rényi Institute of Mathematics Budapest, Hungary

Title: Some Combinatorial Problems Motivated by their Applications

Time: 6 H7 H CE#IPM) L7 10:00

Venue: 5tk 703 =

Abstract: 1.Search problems. There is one unknown (e.g. defective) element x of an n-element set.
We have to determine it by asking questions of type “is x € A?” for some subsets A. Of course the
mathematical question is finding the minimum number of such questions under some conditions. We will
show some examples.
2. Consider the relational model of databases. It is basically a matrix where the columns are the kinds of
data (attributes), the rows are the data of one individual or object. We say that a set A of columns
(attributes) functionally determines the set of columns B if there are no two different rows equal in A and
different in B. The set of these functional dependencies can be equivalently described by a closure
operation on the set of columns. Some properties of these closure operations are investigated.
3. A practical problem of identifying objects by labels (small pictures) that cannot be copied lead to a
combinatorial problem of the following type. Having a family of k-element subsets, minimize the number

of k-1-element subsets included in one of them.
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4. In addition, as a former director of Rényi Institute of Math, | will also make a brief introduction on its
history and presence.

M+, 170 years of invariant theory

Speaker: Prof. Vladimir L. Popov,Steklov Mathematical Institute, Moscow

Title: 170 years of invariant theory

Time: 2012.6.8 4:30pm

Venue: S712

Abstract: Invariant Theory emerged about 170 years ago as a study of polynomials which are
transformed in a prescribed way under nondegenerate linear transformations of variables. This theory
went through several periods of rises and falls and nowadays it is flourishing again mainly because of
deep, mutually fruitful connections with a number of disciplines (algebraic groups, Lie groups, algebraic
geometry, commutative algebra, homological algebra, Galois theory, ring theory, combinatorics and
coding theory). The talk is designed as a survey, intended for non-specialists, of the main streams and

results of Invariant Theory, from the beginning to the present time.

#4E+F.. Syzygies of Algebraic Varieties

Speaker: Prof. Lawrence Ein,Department of Mathematics University of lllinois at Chicago

Title: Syzygies of Algebraic Varieties

Time: 2012.6.8 3:30pm

Venue: S712

Abstract: We describe some relations between the geometry and the syzygies of algebraic varieties.
We discuss some classical work and the conjecture of Mark Green on canonical curves. We describe some
of the work of Voisin on the syzygies of generic curves. We would talk about some of the recent

progresses and conjectures on syzgyies of higher dimensional varieites.

#WE+75. Abrief introduction on computational geodynamics
Speaker: Prof. Jiankun He,Institute of Tibetan Plateau Research, Chinese Academy of Sciences
Title: A brief introduction on computational geodynamics
Time: 2012.6.8 10:00am

Venue: Zz311

#ME++H. Integrating differential equations while preserving first integrals

Speaker: Prof. Reinout Quispel,LaTrobe university, Australia
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Title: Integrating differential equations while preserving first integrals

Time: 2012.6.8 9:00am

Venue: Z311

Abstract: In this talk we discuss the use of discrete gradients to preserve integrals (e.g. energy, momentum, angular

momentum, etc.) of ordinary and partial differential equations.

#HE+/\. Multivariate density estimation
Speaker: Wing Hung Wong (EkifE) BRI ITEE K8 2 AT

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

Time: 2:00 - 3:30 pm, June 4, 2012

Venue: f=24%rhe 110 M7

Abstract: Wing Hung Wong (Fikifl) HEZBAT TR K E 400 R EAT, B BHIFTT i ol f S 41500 40T
ALFERETREEF L o B — AU 3 AR 1) e DR 0 Bt 3 B AN DR R 42 e R RN o S ARkt BO T-45 & AW i A S - Be
X HERI LD A0 A TR E R 1) U RS ARTER R MRS 0T ZI08eit T BRI, BLaRol. S8R
B Be. SRRSO RS2 TR RN T, DAL B AR R G A A AR B T N . R, kM
WIS T gt YA OUEIR 2 A RS A RS . ITE 2B A 80 B Gt o SE T SUS I A Tk, £
FKHEHARZ T 2009 4 K% 2010 4543 il 234 52 B R 27 B e - K Pt e e -

#&+JL. PROSPEROUS: an integrative tool to rank and predict protease substrate cleavage
sites by multiple scoring function

Speaker: Prof. Jiangning Song,Tianjin Institute of Industrial Biotechnology, Chinese Academy of Sciences, China

Title: PROSPEROUS: an integrative tool to rank and predict protease substrate cleavage sites by multiple scoring
function

Time: 2012.6.4 5:00pm

Venue: S1013

Abstract: The ability to catalytically cleave protein substrates after synthesis is fundamental for all forms of life.
Accordingly, site-specific proteolysis is one of the most important post-translational modifications. The key to understanding
the physiological role of a protease is to identify its natural substrate(s). Knowledge of the substrate specificity of a protease
can dramatically improve our ability to predict its target protein substrates, but this information must be utilized in an effective
manner by in silico approaches in order to efficiently identify protein substrates. To address this problem, we present
PROSPERous, which is an integrative tool for in silico prediction of protease substrates and their cleavage sites from amino
acid sequences. PROSPERous is primarily based on amino acid weights derived from amino acid occurrences and utilizes a
variety of scoring functions to score, predict and rank potential cleavage sites of proteases. For proteases with known amino
acid specificity, PROSPERous provides a convenient, pre-prepared tool for use in identifying protein substrates for the
enzymes. In comparison with two state-of-the-art prediction tools, PoPS and SitePrediction, it achieves a greater accuracy and
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coverage. It is a powerful tool for substrate identification in protease systems biology that complements the prediction by other

current tools.

M4 —+. Removing Unwanted Variation
Speaker: Terence P Speed ##% WL KF FEG vF 27 5K
Title: Removing Unwanted Variation
Time: 2012.5.25
Venue: HALL
Abstract: Principal components have been used to a lot with microarray and other data to exhibit unwanted variation,
and to some extent to remove such variation. Such efforts are also called normalization. In this talk | will review some of
these methods, and related work, and propose some simple but apparently novel variants which work a lot of the time, though
not always. Part of my story will be a discussion of how one tells whether one is helping or hurting the analysis by adjusting
one's data. In addition, I'll mention metabolomic and perhaps other data, as well as giving an easy introduction to microarray
normalization.
W&+ . Accurate Emulation of Large-Scale Computer Experiments
Speaker: Peter Z G Qian (£:%5%), Associate Professor, University of Wisconsin-Madison
Title: Accurate Emulation of Large-Scale Computer Experiments
Time: 2012.5.252:00pm
Venue: 410
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.

M —~+=. Complex Projective Towers and Cohomological Rigidity Problem

Speaker: Prof. Dong Youp Suh,KAIST

Title: Complex Projective Towers and Cohomological Rigidity Problem

Time: 2012.5.23 10:30am

Venue: S712

Abstract: A complex projective tower is a sequence of fibrations with complex projective spaces as fibers. Bott towers
and generalized Bott towers are examples of complex projective towers. The cohomological rigidity question asks whether a
certain class of manifolds is classified up to homeomorphism or diffeomorphism by their cohomology rings. In this lecture we
would like to answer the question for the class of complex projective towers. The cohomological rigidity question is still open

for Bott manifolds of generalized Bott manifolds, even though there are several cases with positive answers. In this lecture we
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classify all complex projective towers up to dimension 6 and show that the cohomological rigidity question has the positive
answer for such subclass. On the other hand we show that there are two different complex projective towers of dimension 8
with the same cohomology rings, hence the cohomological rigidity is negative in general for complex projective towers.

However these two manifolds have different homotopy groups.

#®E =+ 0. The nonlinear impulsive reaction-diffusion system and its application in
information hiding

Speaker: Prof. Pierre Cartier, Institut des Hautes Etudes Scientifiques

Title: The nonlinear impulsive reaction-diffusion system and its application in information hiding

Time: 2012.5.23 8:00am

Venue: S509

Abstract: The theory of impulsive ordinary differential equations and its applications to the fields
of science and engineering have been very active research topics. Extending the theory of impulsive
differential equations to partial differential equations has also gained considerable attention recently.
Unfortunately, there has been no theoretical analysis of the impulsive synchronization for impulsive
reaction-diffusion systems. In this report, we focus on the new progress of the global existence and the
impulsive synchronization and its application in the information hiding for the nonlinear impulsive

reaction-diffusion system.

% =+ 7F.. Galois theory of linear (and nonlinear) differential equations
Speaker: Prof. Pierre Cartier,Institut des Hautes Etudes Scientifiques
Title: Galois theory of linear (and nonlinear) differential equations
Time: 2012.5.22 10:00am

Venue: C410

M 175, Hankel determinants by a new type of continued fractions
Speaker: Prof. Guoce Xin, Department of Mathematics, Capital Normal University Beijing, China
Title: Hankel determinants by a new type of continued fractions
Time: 2012.5.17 7:30pm
Venue: Z311
Abstract: Many methods have been develped to evaluate the Hankel determinants associated to an
ordinary generating function. The method of S type and J type continued fractions is very useful, elegant

and has combinatorial interpretations. However, such continued fractions only exist if all of the Hankel
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determinants do not vanish. By using simple transformation rules, we develop new type of continued
fractions. As applications, we evaluate some hard Hankel determinants, in particular, we prove a Somos'

conjectured Hankel determinants representation of the Somos-4 sequences.

#E =+t Quivers with potentials:representations and their mutations

Speaker: Prof. A. Zelevinsky,Northeastern University

Title: Quivers with potentials:representations and their mutations

Time: 2012.5.16 10:30am

Venue: S712
& =+ /\. Hidden symmetries and conserved charges

Speaker: Prof. Lars Andersson,Albert Einstein Institute, Germany

Title: Hidden symmetries and conserved charges

Time: 2012.5.11 10:30am

Venue: S509

Abstract: The problem of nonlinear stability for the Kerr model of a rotating black hole is one of the central problems in
general relativity. A proof of decay estimates for test fields with non-zero spin, eg. Maxwell and linearized gravity, on the Kerr
background is an important step towards a proof of black hole stability. Fields with non-zero spin on Kerr admit non-radiating
modes which must be eliminated in order to prove decay. In this talk | will discuss the relation between conserved charges and

hidden symmetries and outline the application of these ideas in proving decay estimates for linearized gravity on Kerr.

WE T SETEYEN MHD B R 5 HEE

Speaker: W7 HdR, R

Title: 25 g5 7 /AYEH MHD B8 R4 1EHE

Time: 2012.5.14-15,17-18 9:00pm

Venue: Z311

Abstract: PEIBEEC: S RGERER TG FLE S TRV 5 A s s R HAE R s T 5 TR 6 AL
FANE RV, YR CAREL AR AR A N 1 SR RLIAUAK 772 (MHD) 75 R A4S B 7 U BAT SR B

# & =-+. Non-Conservative LMIs for Worst-Case Stability and Performance Analysis in
Systems with Uncertainty

Speaker: Graziano Chesi, University of Hong Kong

Title: Non-Conservative LMIs for Worst-Case Stability and Performance Analysis in Systems with Uncertainty

Time: 2012.5.10 3:00pm
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Venue: S703

Abstract: Systems with uncertainty is a fundamental area of control systems since the mathematical
model of a real plant is almost never exactly known. Generally, the coefficients of such a model depend
on some uncertain parameters (e.g., linearly, polynomially, etc) confined in a set (e.g., hypercube,
polytope, etc). Unfortunately, essential problems such as establishing whether an equilibrium point is
robustly stable for all admissible uncertainties, and determining worst-case system performances, are
notoriously very difficult to solve (NP-hard problems), even in the simplest case of linear dependence of
the system on the uncertainty. This talk presents our pioneering and recent results for addressing these
problems via linear matrix inequalities (LMIs). Various frameworks are considered, such as
continuous-time/discrete-time systems, time-invariant/time-varying uncertainties, and linear/nonlinear
dependence of the system on the uncertainty. In particular, it is shown that one can build LMI conditions

that are not only sufficient but also necessary for robustness investigation.

WE="1— R HTEHBR

Speaker: itk #E EHRFECHIN

Title: #/) MR R

Time: 2012.5.2 10:30am

Venue: Hall

Abstract: iR/l E M IECERN S, RLES LR IR Rl W/ EE R R AR, I
FEVIFEG T 35 11, AERCE AR AT IR 2 (0 R, 1 an7E Schoen FFe i G 15 5 5 25 AR PRI E W oA /s il T ke T OB P 4
AR R [SUBUAR /S T ) E B R DIRE, R e S HAR T T e &R, e eI EZ N .

WME=1. RHPHINEE
Speaker: It Xz, MG R KA
Title: RiiA=mE2 R
Time: 2012.5.9 10:30am

Venue: S712

ME=+=. Computing Zeros of Polynomials
Speaker: Prof. Walter Gander,Department of Computer Science, ETH Zurich, Switzerland
Title: Computing Zeros of Polynomials
Time: 2012.4.28 3:00pm

Venue: Zz311
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Abstract: Jim Wilkinson discovered that the computation of zeros of polynomials is ill conditioned when the polynomial
is given by its coefficients. For many problems we need to compute zeros of polynomials, but we do not necessarily need to
represent the polynomial with its coefficients. We develop algorithms that avoid the coefficients. They turn out to be stable,
however, the drawback is often heavily increased computational effort. Modern processors on the other hand are mostly idle
and wait for crunching numbers so it may pay to accept more computations in order to increase stability and also to exploit

parallelism. We apply the method for nonlinear eigenvalue problems.

#E=1PI. A Variational Approach for Image Stitching

Speaker: Prof. Michael K. Ng,Institute for Computational Mathematics, Hong Kong Baptist University, Hong Kong

Title: A variational Approach for Image Stitching

Time: 2012.4.25 4:00pm

Venue: z311

Abstract: n this talk, | will discuss an algorithm for image stitching. Our idea is to propose a variational approach containing an energy
functional to determine both weighting mask functions and a stitched image together. Both theoretical and numerical results are presented to show that

the proposed model works very well, compare it with the other existing methods.

& =+F.. Extrapolation and Krylov Subspace Methods for Solving Linear
Speaker: Prof. Walter Gander,Department of Computer Science, ETH Zurich, Switzerland
Title: Extrapolation and Krylov Subspace Methods for Solving Linear
Time: 2012.4.253:00pm
Venue: z3u1
Abstract: we discuss several algorithms of two families of iterative methods to solve linear equations and show that many of them compute

mathematically the same approximations though the numerical operations are completely different.

#E ="+, Electronic structure of crystals: mathematical models and numerical simulations

Speaker: Prof. Eric Cances,CERMICS, Ecole des Ponts and INRIA, Paris, France

Title: Electronic structure of crystals: mathematical models and numerical simulations

Time: 2012.4.25 8:30am

Venue: z311

Abstract: The modeling and simulation of the electronic structure of crystals is one of the main challenges in solid state physics and materials
science. In most applications, electronic structures of crystals are described either by linear empirical models, of by mean-field models of Hartree-Fock or
Kohn-Sham types. In linear empirical models, the electrons in the crystal are seen as non-interacting particles in an effective potential $V_{\rm eff}$, so

that their behavior is completely characterized by the effective Hamiltonian H = -\frac 12 \Delta + V_{\rm eff}, a self-adjoint operator on $L"2(\R"d)$. Here
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$d$ is the space dimension which is $d=3$ for usual crystals. The cases $d=1$ and $d=2$ are also of interest since linear polymers and crystalline
surfaces behave, in some respects, as one- and two-dimensional systems, respectively. When the system under study is a perfect crystal, the effective
potential $V_{\rm eff}$ is an $-periodic function $V_{\rm per}$, where $ is a discrete lattice of $\R"d$, and the effective Hamiltonian is then a periodic
Schr\"odinger operator on $L"2(\R"d)$, H_{\rm per} = -\frac{1}{2}\Delta + V_{\rm per}. It is possible to describe local defects in such effective linear
models. Displacing or changing the charge of a finite number of nuclei corresponds to adding to $V_{\rm per}$ a perturbation potential $W$ vanishing at
infinity H_{\rm defect} = -\frac 12 \Delta + V_{\rm per}+W. The first part of the lecture will be concerned with the mathematical and numerical analysis of
the operators $H_{\rm per}$ and $H_{\rm defect}$. In linear empirical models, the interactions between electrons are neglected. Taking these interactions
into account is however a necessity for a proper physical description of these systems. In the second part of the lecture, | will describe the Kohn-Sham
model for perfect crystals, study its basic mathematical properties, and review the main numerical methods to solve it.
#wE=++t. A Robust Dynamic Algorithm to Provide Grid Services with a Fleet of Plug-In
Electric Vehicles system

Speaker: 5, % E Ak

Title: ARobust Dynamic Algorithm to Provide Grid Services with a Fleet of Plug-In Electric Vehicles system

Time: 2012.4.25 4:00pm

Venue: z311

Abstract: Plug-In Electric Vehicles (PEVs) will be an integral part of the future smart grid. PEVs will have flexible charging options, and may be
capable of transmitting electricity back to the grid (known as a vehicle-to-grid, or V2G, system). These features allow for a scheduling of PEV charging and
discharging to reduce the electricity costs to consumers, while allowing utility companies to utilize a fleet of PEVs as distributed energy storage devices.
This work constructs an automated mechanism for a fleet of PEVs that efficiently organizes distributed electricity trading, while benefiting both the
consumers and the utilities. The algorithm is based on a linear programming formulation on a relatively small amount of aggregated historical data. This
static model of the fleet can be used to determine an hourly equilibrium price, which we use in a dynamic linear programming algorithm that allows a fleet
aggregator to instantly and automatically determine satisfactory energy exchange schedules for tens of thousands of vehicles as they plug-in to the grid.
The charging and discharging schedules are robust to unexpected events in both driving behavior and consumer electricity loads. Empirical results based
on real driving behaviors, electricity pricing and electricity demand are shown.
#]E=+/\. Arnold F 8

Speaker: s #um ok

Title: Arold ¥

Time: 2012.4.19 4:30pm

Venue: s712

#E =+ Newton's method for computing the nearest Euclidean distance
Speaker: Prof. Houduo Qi,School of Mathematics, University of Southampton, UK

Title: Newton's method for computing the nearest Euclidean distance
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Time: 2012.4.18 10:00am

Venue: z3u11

Abstract: The Nearest Euclidean distance matrix problem (NEDM) is a fundamental computational problem in applications such as
multidimensional scaling and molecular conformation from nuclear magnetic resonance data in computational chemistry. Especially in the latter
application, the problem is often a large scale with the number of atoms ranging from a few hundreds to a few thousands.In this paper, we introduce a
semismooth Newton method that solves the dual problem of (NEDM). We prove that the method is quadratically convergent. We then present an
application of the Newton method to NEDM with $H$-weights via an accelerated proximal gradient scheme. We demonstrate the superior performance of
the Newton method over existing methods including the latest quadratic semi-definite programming solver. This research also opens a new avenue
towards efficient solution methods for the molecular embedding problem.

&9+, Multiscale and stabilization for convection-dominated problems

Speaker: Prof. Huoyuan Duan,Nankai University, Tianjin, China

Title: Multiscale and stabilization for convection-dominated problems

Time: 2012.4.18 4:000m

Venue: z311

Abstract: n this talk | wil report my recent work on multiscale stabilization finite element method for convection-dominated problem. The
solution of this type of problem exhibits boundary-and/or interior layer effects in the classical finite element method. In other words, when there are a finite
number of subregions (boundary-and interior layers) in which the H1 semi-norm of the solution is large, the finite element solution does not well
approximate the exact solution in the immediate vicinity of the boundary-and interior layers, and even the finite element solution oscillate in the entire
domain. Here “large” is of course a relative and user-tunable concept, depending on one or more physical parameters, such as the diffusivity, the
convection field, the reaction, and the mesh size. The solution of the convection-dominated problem is indeed in H2 space, but due to the large H1
semi-norm, this speaker views it as quasi non H1 space very weak solution, although the really non H1 space very weak solution usually lives with infinity
H1 semi-norm. | will report our new multiscale and stabilization finite element method for convection-dominated problems. Numerical tests for a set of
benchmark problems yield excellent numerical results and the boundary-and interior layers are well-captured and very clearly visible on uniform meshes
with rather coarser mesh sizes. | emphasize that the solution in the benchmark problem is a really non H1 space very weak solution due to discontinuous
boundary data, although the theoretical analysis still relies on the assumption that the H1 and H2 semi-norms of the solution are bounded. The open
problem is how to develop a finite element method, together with its mathematical theory, which can be really suitable for not only really non H1 space
very weak solution but also the quasi non H1 space very weak solution like the solution that belongs to H1 space and even H2 space but lives with

boundary-and interior layers.

M5 PI+—. On the role of plant model information in large-scale control systems
Speaker: Prof Karl H. Johansson, KTH, Sweden
Title: on the role of plant model information in large-scale control systems

Time: 2012.4.12 10:00am
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Venue: s703

Abstract: information processing and feedback control plays an increasingly important role in some of today's largest engineering challenges,
such as in intelligent transportation, industrial automation, and smart energy systems. As the scale and complexity of these highly integrated and
heterogeneous systems grow, it is important to understand the fundamental principles for how control and communication systems should be designed
and implemented. In this talk, will discuss some recent results on distributed control in largescale systems based on partial plant state and model
information. In the design of local control laws, it is often reasonable to assume that only limited model information of the plant dynamics is available. We
will discuss a family of such limited model information control design methods, which give controllers by accessing the plant's model in a constrained way
according to a given design graph. We investigate the achievable closed-loop performance of linear plants under a quadratic cost performance and give
some fundamental bounds. We will motivate and illustrate the results through ongoing projects with Swedish industry. The presentation will be based on

joint work with collaborators at KTH and elsewhere.

&P+ . Roles of identification and control in developing a next generation of CT scanner

Speaker: Prof Erwei Bai,University of lowa, USA and Queen’s University, UK

Title: Roles of identification and control in developing a next generation of CT scanner

Time: 2012.4.10 10:00am

Venue: s712

Abstract: This talk focuses on how control and identification are used in developing a next generation CT scanner. The problem considered is
to improve imaging quality and to reduce contrast dose and radiation exposure of a modern CT scanner. To combat mismatch of the bolus peak density
and the imaging aperture in a modern CT, an optimal adaptive bolus chasing controller is proposed and experimentally tested. The controller estimates
and predicts the unknown two dimensional bolus density on line and then determines the optimal control actions. Tracking errors are mathematically
quantified in terms of estimation errors. The test results not only support the analytical analysis and exhibit its superior performance over the current

constant velocity controller, but also demonstrate the clinical feasibility.

WEN+=. REBEERNE BSR4 (Birational classifications of algebraic varieties)
Speaker: s ¢ ik
Title: s ixut 1% i k14 Birational classifications of algebraic varieties)
Time: 2012.4.9 11:00am

Venue: s712

A PI+PY. Wealth vs Risk in a Continuous Time Model
Speaker: Prof Harry Zheng,Imperial College, UK
Title: wealth vs Risk in a Continuous Time Model

Time: 2012.4.6 10:00am
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Venue: s703

Abstract: in this talk we discuss a continuous time optimization problem which combines two conflicting objectives of maximizing the portfolio
wealth up to a level and minimizing the conditional value-at-risk of the portfolio wealth loss. The standard utility maximization theory cannot be applied to
solve the problem as the associated utility function is not differentiable nor strictly concave and does not satisfy Inada's condition. We use the dual control
method to show that there is a classical solution to the Hamilton-Jacobi-Bellman equation and that the optimal value function is smooth if the optimal
control satisfies an exponential moment condition. We find the closed-form optimal feedback control and optimal value function for a wealth maximization

problem.

#EMY+T. Backstepping
Speaker: Prof Laurent PRALY, Mines-ParisTech
Title: Backstepping
Time: 2012.4.510:00am
Venue: s712
Abstract: we restrict our attention to systems which can be written in the so called feedback form. We study what is the necessary structure of

a Control Lyapunov function and present a general design tool to deal with such system. We illustrate via examples how to use it.

#9185, Control Lyapunov functions and related notions
Speaker: Prof Laurent PRALY, Mines-ParisTech
Title: control Lyapunov functions and related notions
Time: 2012.4.310:00am
Venue: s712
Abstract: we deal with systems in general. We define the notion of Control Lyapunov functions. We study how they are related to the

existence of stabilizing state feedbacks and we make a connection with value function which originate from optimal control.
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