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Wavelet collocation method to solve partial differential equations
[9:10-9:40]
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We introduce how to use WCM(wavelet collocation method) to solve partial
differential equations, and we compare it with traditional computational method-FDM(finite
difference method), then, 2D structured Maxwell's equations are solved with both of two
methods as a numerical example for our discussion.

Conditional Random Field and its applications
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Lattice Boltzmann methods and asymptotic analysis
[11:20-11:55]
Dr. Yang, Zhaoxia
Fachbereich Mathematik und Statistik, Universitat Konstanz
zhaoxia.yang @uni-konstanz.de

In this talk, the background of the mesoscopic lattice Boltzmann methods is first
introduced. The lattice Boltzmann methods are mainly used to simulate the macroscopic
imcompressible fluid dynamics govened by the Navier-Stokes equation. In fact, this kind of
methods can be viewed as finite difference schemes in the mathematical
view. The asymtotic analysis is then applied to reveal explicitly the connection between
mesoscopic lattice Boltzmann methods and macroscopic Navier-Sokes equations and to
carry out their numerical analysis: accuracy, stability and convergence.

Solutions to viscous model of quantum hydrodynamics
[11:55-12:45]
XU R
Fachbereich Mathematik und Statistik, Universitat Konstanz
Qingzhe.Liu@uni-konstanz.de

There are several different models simulating the flow of charged particles. For
example, quantum energy transport models, the quantum drift diffusion model,the quantum
hydrodynamic model(QHD). In this paper we study the viscous QHD model which is
derived from the Wigner equation with the Fokker-Planck collision operator:
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The unknown functions are n, J, V which model the particle density, the current
density and the electrostatic potential respectively.

Until now several results only for special cases are derived. M. Dreher and L. Chen
proved the existence of local-in-time solutions on a torus in 2007, it seems that the viscous
model of QHD in higher dimensions has been analytically investigated for the first time at
that time. In 2008 M. Dreher checked that the corresponding matrix operator concerning
the spatial variables is of mixed order in the sense of Douglis and Nirenberg(1959), and
approximated the system by introducing a fourth order viscous regularization. In this paper
we first investigate the matrix operator deeply to give a detailed proof to obtain a better
property of this operator that it is elliptic with parameter in some sector with vertex at the
origin in the sense of Fairman(2006). From this the a priori estimates can be derived.
Second we solve the corresponding linear system without introducing a viscous
regularization term. Then study the original system by compactness arguments and
iteration method. More precisely, we first shrink the time interval to ensure some
boundedness assumptions, second derive uniform bounds of the approximated solutions,
third prove that the time interval can not tend to zero, finally use contraction mapping to
infer the uniqueness of weak limits. The limit is expected to be the local-in-time solution.
Furthermore we investigate the global extension on a torus and the exponential stability to
a stationary state.
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Quantitative Methods in High-Frequency Financial Econometrics: Modeling
Univariate and Multivariate Time Series
[15:05-15:45]
Dr. #Ms
Institute of Statistics and Mathematical Economics,
University of Karlsruhe, Germany
wei.sun@statistik.uni-karlsruhe.de

This thesis establishes an entire theoretical framework for high frequency financial
econometrics. The major innovations of this thesis are: (1) introduce a new volatility model,
e., the ARMA-GARCH-fractional stable model, to capture the stylised facts, such as
volatility clustering, heavy tailedness, and long-range dependence, observed from the
data; (2) improve the ACD model by employing fractional stable noise and stable
distribution; (3) propose a bootstrapping test for goodness-of-fit evaluation; (4) introduce a
new multivariate time series model, i.e., the ARMA-GARCH-fractional stable model with
“t”-copula for analysing interrelationship between international equity markets when those
markets exhibit symmetric correlation; and (5) introduce a new model, i.e., the ARMA-
GARCH-fractional stable model with skewed “t”-copula for analysing multivariate time
series when these series illustrate asymmetric correlation. The results of empirical studies
show the superior performance of these models in analysing high-frequency financial data
comparing to the models based on classical assumption of normal distribution and
extreme value distributions.
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Mathematik und Banken
[16:25-16:55]
JEI S
Global Markets -Transaction Management Group, Deutsche Bank AG
casias_1981@hotmail.com

Eine Einflrung Uber erste Anwendung der Mathematik wird ausgefuhrt.

1) Eine Uberblick des Einsatz der Mathematik in Banking: a) Mathematik in Risiko
Controlling; b) Mathematik in Aktienhandel; c) Mathematik in Rates Produkte.

2) Turbo-Optionscheinen und einfache Statistik (Anwendung in Risk Controlling): Am
Anfang des Jahres war der Aktienmarkt volatil. Vielen Banken emittieren Turbo-
Optionscheine. Wie erhielt der Banker eine Ubersicht (iber das eingehende Risiko?
Einfache statistischen Modelle hilft dabei die Problematik zu I6sen.
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i, 2% : Julia Robinson and Hilbert’s Tenth Problem
[14:00-14:55]

M T :  hitp://www.zalafilms.com/films/juliarobinson.html

Film Review:
http://www.cs.indiana.edu/~dgerman/2008midwestNKSconference/julia_materials/wood.pd
f

A one-hour biographical documentary, Julia Robinson and Hilbert's Tenth Problem
tells the story of an important American mathematician against a background of
mathematical ideas.

Julia Robinson, a pioneer among American women in mathematics, rose to
prominence in a field where often she was the only woman. Julia Robinson was the first
woman elected to the mathematical section of the National Academy of Sciences, and the
first woman to become president of the American Mathematical Society. Her work, and the
exciting story of the path that led to the solution of Hilbert's tenth problem in 1970,
produced an unusual friendship between Russian and American colleagues at the height
of the cold war. In this film, Robinson's major contribution to the solution of H10 triggers a
tour of 20th century mathematics that moves from Paris in 1900, through the United
States, to the Soviet Union and back. Following the passionate pursuit of an unsolved
problem by several individuals in different countries adds to the emotional intensity of the
mathematical quest.

The film covers important events in the history of modern mathematics while
conveying the motivations of mathematicians, and exploring the relationship between
mathematical research and the development of computers. The key protagonists and
advisors to the project are recognized as the most prominent in their fields.

Julia Robinson's story, and the presence of prominent women in mathematics in the
film, should inspire young women to pursue educational opportunities and careers in
mathematics.
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