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Monday, August 10, 2015

EM-Mo-D-01 13:30-15:30 311A
Third Workshop on Hybrid Methodologies for Symbolic-Numeric Computation
- Part | of VIII
For Part 2, see EM-Mo-E-01
For Part 3, see EM-Tu-D-01
For Part 4, see EM-Tu-E-01
For Part 5, see EM-We-D-01
For Part 6, see EM-We-E-01
For Part 7, see EM-Th-BC-01
For Part 8, see EM-Th-D-01
Organizer: Giesbrecht, Mark
Organizer: Kaltofen, Erich
Organizer: Safey El Din, Mohab Univ. Pierre & Marie Curie
Organizer: Zhi, Lihong Acad. of Mathematics & Sys. Sci.
Abstract: Hybrid symbolic-numeric computation methods, which first ap-
peared some twenty years ago, have gained considerable prominence. Algo-
rithms have been developed that improve numeric robustness (e.g., in quadra-
ture or solving ODE systems) using symbolic techniques prior to, or during,
a numerical solution. Likewise, traditionally symbolic algorithms have seen
speed improvements from adaptation of numeric methods (e.g., lattice reduc-
tion methods). There is also an emerging approach of characterizing, locat-
ing, and solving “interesting nearby problems”, wherein one seeks an impor-
tant event (for example a nontrivial factorization or other useful singularities),
that in some measure is close to a given problem (one that might have only
imprecisely specified data). Many novel techniques have been developed in
these complementary areas, but there is a general belief that a deeper un-
derstanding and wider approach will foster future progress. The problems we
are interested are driven by applications in computational physics (quadrature
of singular integrals), dynamics (symplectic integrators), robotics (global so-
lutions of direct and inverse problems near singular manifolds), control theory
(stability of models), and the engineering of large-scale continuous and hybrid
discrete-continuous dynamical systems. Emphasis will be given to validated
and certified outputs via algebraic and exact techniques, error estimation, in-
terval techniques and optimization strategies.
Our workshop will follow up on the seminal SIAM-MSRI Workshop on Hybrid
Methodologies for Symbolic-Numeric Computation held in November 2010
and the Fields Institute Workshop on Hybrid Methodologies for Symbolic-
Numeric Computation, November 16-19, 2011 at the University of Water-
loo, Canada. We will provide a forum for researchers on all sides of hybrid
symbolic-numeric computation.

» EM-Mo-D-01-1 13:30-14:30
Hybrid Symbolic-numeric Computation: A Marriage Made in Heaven

Kaltofen, Erich North Carolina State Univ.

Abstract: Hybrid algorithms use floating point arithmetic for speed and sym-
bolic computation for the type of objects: formulas and exact identities and
inequalities.
New hybrid algorithms are presented: for solving optimization problems by
sum-of-squares proofs; for computing a sparse interpolant in power or Cheby-
shev basis via linear progressions. There, we allow for errors in the inputs,
performing error-correction by methods from digital error correcting codes.
Joint with Andrew Arnold, Clement Pernet, Zhengfeng Yang, Lihong Zhi.

» EM-Mo-D-01-2 14:30-15:00
Applying Symbolic Sparse Interpolation Techniques to Numeric Data

Roche, Daniel U.S. Naval Acad.

Abstract: We examine the problem of discovering a sparse polynomial from
noisy samples at chosen points. Recent progress in efficient sparse inter-
polation algorithms over exact domains such as integers and finite fields is
based on reducing the problem with potentially large degree to a related one
with much lower degree. We will discuss the challenges and successes in
adapting these techniques to the numeric setting.
» EM-Mo-D-01-3 15:00-15:30
Sparse Polynomial Interpolation with Arbitrary Orthogonal Polynomial Bases
Yang, Zhengfeng Yang East China Normal Univ.

Univ. of Waterloo
North Carolina State Univ.

Abstract: The problem of sparse interpolation with arbitrary orthogonal bases

can be regarded as a generalization of sparse interpolation with the Cheby-
shev basis. In Lakshman and Saunder [1996], an algorithm, based on
Prony/Blahut’s method is provided to interpolate polynomials that are sparse
in the Chebyshev basis (of the first kind). In this talk, we will present new
algorithms for interpolating a univariate black-box univariate polynomial that
has a sparse representation by allowing arbitrary orthogonal bases. This is
joint work with Erich L. Kaltofen.

EM-Mo-D-02 13:30-15:30
Differential Algebra and Related Topics - Part | of VIII
For Part 2, see EM-Mo-E-02
For Part 3, see EM-Tu-D-02
For Part 4, see EM-Tu-E-02
For Part 5, see EM-We-D-02
For Part 6, see EM-We-E-02
For Part 7, see EM-Fr-D-02
For Part 8, see EM-Fr-E-02
Organizer: Feng, Ruyong
Organizer: Guo, Li
Organizer: Gao, Xiao-Shan

309A

Acad. of Mathematics & Sys. Sci.,CAS
Rutgers Univ. at Newark, USA
Acad. of Mathematics & Sys. Sci., Chinese
Acad. of Sci.
Abstract: This meeting is to offer an opportunity for participants to present
original research , to learn of reserch progress and new developments on dif-
ferential algebra and related topics, particularly, the applications of differential
algebra to control theory, physics, chemistry, biology and so on.
» EM-Mo-D-02-1
25 Years of Wilf-Zeilberger Algorithmic Proof Theory
Zeilberger, Doron

13:30-14:30

Rutgers Univ.

Abstract: The past, present, and future of Wilf-Zeilbegrer algorithmic proof
theory will be summarized in 50 minutes.

» EM-Mo-D-02-2 14:30-15:00
Pushing Forward the Dimension of Fcc Lattices
Koutschan, Christoph RICAM

Abstract: The generating function G for the return probabilities in a d-
dimensional face-centered cubic lattice satisfies an ODE whose order grows
quadratically with d. Until recently only the ODEs for dj=7 were known; using
a recursive method for computing the coefficients of G, proposed by Zenine,
Hassani, Maillard, we are able to go up to d=11. These ODEs share many
remarkable properties which we shall discuss in this talk. This is joint work
with Jean-Marie Maillard.
» EM-Mo-D-02-3
The Positive Part of Multivariate Series
Kauers, Manuel

15:00-15:30

Johannes Kepler Univ.

Abstract: We discuss the expansion of multivariate rational functions in terms
of formal multivariate infinite series. Such series in general involve terms with
negative exponents, and their positive part is defined as the power series ob-
tained by discarding all these terms with negative exponents. We show how
the positive part can be computed using creative telescoping. — joint work
with Alin Bostan, Frederic Chyzak, Lucien Pech and Mark van Hoeij.
MS-Mo-D-03 13:30-15:30

Applied Integrable Systems - Part | of V

For Part 2, see MS-Mo-E-03
For Part 3, see MS-Tu-D-03
For Part 4, see MS-Tu-E-03
For Part 5, see MS-We-D-03
Organizer: Hu, Xing-Biao

306A

Inst. of Computational Mathematics, Chinese
Acad. of Sci. (CAS), China

Organizer: Kajiwara, Kenji Kyushu Univ.
Organizer: Kakei, Saburo RIkkyo Univ.
Organizer: Maruno, Kenichi Waseda Univ.

Abstract:  In recent years, there have been major developments in appli-
cations of integrable systems. Originally, integrability has been recognized
through solitons, which are particle-like nonlinear waves in various physical
systems. Thanks to rich mathematical structure of integrable systems, recen-
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t applications of integrable systems extend to a wide range of pure/applied
mathematics and physical sciences, such as algebraic geometry, combina-
torics, probability theory, numerical algorithms, cellular automata, (discrete)
differential geometry, computer visualizations, statistical physics, nonlinear
physics and so on. The purpose of this minisymposium is to bring together
researchers to discuss recent advances on various aspects of applied inte-
grable systems.

» MS-Mo-D-03-1 13:30-14:00
Integrable Deformations of Discrete Curves
Kajiwara, Kenji Kyushu Univ.

Abstract: We present some results on integrable discrete deformations of s-
pace/plane discrete curves in various settings, including: (i) isoperimetric de-
formation of plane curves (discrete mKdV equation) (ii) conformal deformation
of plane curves (discrete Burgers equation) (iii) deformation of space curves
described by the discrete nonlinear Schr&#246;dinger equation. We also dis-
cuss construction of exact solutions to the dynamics of discrete curves, which
is a great advantage of applying the theory of discrete integrable systems to
geometry.

» MS-Mo-D-03-2 14:00-14:30
Hirota’s Discrete KP Equation and Its Reductions from Geometric Point of
View

Doliwa, Adam Univ. of Warmia & Mazury

Abstract: We present geometric theory of Hirota’s seminal discrete KP equa-
tion and of certain its distinguished reductions. We discuss interplay between
root-lattice and incidence geometry aspects of the theory.
» MS-Mo-D-03-3 14:30-15:00
From Higher Bruhat and Tamari Orders to Simplex and Polygon Equations
Mueller-Hoissen, Folkert Max Planck Inst. for Dynamics &
Self-Organization

Abstract: Higher Bruhat orders are partially ordered sets encoding the com-
binatorial structure underlying simplex equations, which contain the famous
Yang-Baxter equation. Each higher Bruhat order admits a decomposition,
where one part of it is a corresponding “higher Tamari order”. In the same
way in which simplex equations realize higher Bruhat orders, there is a family
of "polygon equations” that realize higher Tamari orders. They contain the
well-known pentagon equation. Joint work with Aristophanes Dimakis.

» MS-Mo-D-03-4 15:00-15:30
The Higher Order Normalized Differential Invariants and Syzygies for Sub-
manifolds under Group Actions

Yao, Ruoxia Shaanxi Normal Univ.

Abstract: Motivated by the widely used equivariant moving frame method,
the infinitesimal generators of transformation groups and the universal recur-
rence formulae for differential invariants are reinvestigated, then some results
including not only the fundamental sets of higher order normalized differen-
tial invariants, the explicit normal forms built by them for submanifolds under
group actions, but also the syzygies on the generating set of normalized dif-
ferential invariants are presented.

IM-Mo-D-04 13:30-15:30 308

Mathematics and Algorithms in Computer-Aided Manufacturing, Manufactur-

ing Systems and Numerical Control - Part | of VI

For Part 2, see IM-Mo-E-04

For Part 3, see IM-Tu-D-04

For Part 4, see IM-Tu-E-04

For Part 5, see IM-We-D-04

For Part 6, see IM-We-E-04

Organizer: Li, Hongbo Acad. of Mathematics & Sys. Sci., Chinese Acad. of
Sci.

Organizer: Shpitalni, Moshe Technion, Israel

Abstract: The fast development of advanced manufacturing technology has

witnessed the growing importance of mathematical methods and algorithms,

ranging from algebraic geometry, discrete geometry and differential geometry

to differential equations, computational mathematics and computer mathe-

matics. Conversely, problems arising from the field of advanced manufac-

turing have also stimulated the development of such branches in pure and

applied mathematics as computational geometry and mathematics mecha-

nization.

Mathematics and Algorithms for Computer-Aided Manufacturing, Engineering

and Numerical Control is intended to be an interdisciplinary forum focusing

on the interaction between the side of mathematical methods and algorithms,

and the other side of computer-aided manufacturing (CAM), computer-aided

engineering (CAE) and computer numerical control (CNC). It concentrates on

(but is not restricted to) the following topics: tool path planning, multiscale
simulation, feature-based process chain with CAM/CNC coupling, interpola-
tion for CNC controllers.

The proposed industrial mini-symposium of 20 talks will provide an excellent
platform for the participants to get acquainted with new research results, to
exchange new ideas, and to create new collaboration.

To ensure full success of the proposed mini-symposium, we have invited 8
speakers from abroad. All are knowledgeable world experts in their fields,
with impressive records of research, publications and awards, as well as solid
background of mathematics. The invited speakers are from various countries
and represent different aspects in Manufacturing, Manufacturing Systems and
Computer Numerical Control.

» IM-Mo-D-04-1 13:30-14:15
Manufacturing Systems Controlled by Agents
Weiss-Cohen, Miri Ort Braude
Mitnovitsky, Michael Technion
Shpitalni, Moshe Technion

Abstract: A new agent-based adaptive control system has been developed
in order to simulate and examine a dynamic, flexible and stochastic job shop
problem that considers random events, such as random job arrivals, uncertain
processing times, unexpected machine break downs, various shop utilization
levels and the possibility of processing flexibility. The system provides ad-
vanced decision-making strategies for responsive factories based on agents
with local intelligence. We demonstrate, by simulation, and discuss the excel-
lent results achieved.

» IM-Mo-D-04-2 14:15-15:00
Efficient and Robust Time-Optimal CNC Interpolation under Dynamic Con-
straints

Gao, Xiao-Shan Acad. of Mathematics & Sys. Sci., Chinese Acad.

of Sci.

Abstract: To fully utilize the dynamic ability of the CNC machines and enforce
a given precision bound and minimum time machining time is a basic problem
in CNC Machining. In this talk, we will show that efficient numerical algo-
rithms could be developed for several problems of this type, and in particular
dynamic constraints are considered.
» IM-Mo-D-04-3 15:00-15:30
The New Requirements of CNC and Development Practice of LIF-CNC
Yu, Dong Shenyang Inst. of Computing Tech., CAS

Abstract: By analysis of the machining data process of CNC system, the new
requirements of CNC are proposed, such as influence of the NC data quality,
control of contour tolerances, reproducibility of adjacent tool paths, dynamic
oscillation free movements , five axis capability, etc. Based on the analysis,
the control features for fast, accurate milling with high surface definition are
summarized, and the development practice of LT-CNC is described.

MS-Mo-D-05 13:30-15:30 215
Compressed Sensing, Extensions and Applications - Part | of IlI

For Part 2, see MS-Mo-E-05

For Part 3, see MS-Tu-D-05

Organizer: Kutyniok, Gitta Technische Universitat Berlin
Organizer: Holger, Rauhut RWTH Aachen Univ.
Abstract: Compressed sensing has seen an enormous research activity in
recent years. The key principle is that (approximately) sparse signals can be
recovered efficiently from what was previously believed to be vastly incom-
plete information. For this reason, compressed sensing and its algorithms
(often convex optimization approaches) have a large range of applications
such as magnetic resonance imaging, radar, wireless communications, and
more. Remarkably, all provably optimal measurement schemes are based on
randomness and therefore, compressed sensing connects various mathemat-
ical fields such as random matrix theory, optimization, approximation theory,
and harmonic analysis. Recent developments have extended the theory and
its algorithms to the recovery of low rank matrices from incomplete informa-
tion, to the phaseless estimation problem, and to low tensor recovery. The
minisymposium aims at bringing together experts in the field and to provide
an overview of its most recent results.

» MS-Mo-D-05-1 13:30-14:00
Almost Lossless and Stable Analog Signal Separation

Stotz, David ETH Zurich

Boelcskei, Helmut ETH Zurich

Abstract: We develop an information-theoretic framework to study almost
lossless and stable analog signal separation. Our results reveal Minkowski
dimension as the foundational element of the theory. As a byproduct, we dis-
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cover a new technique for showing that the intersection of generic subspaces
with subsets of sufficiently small Minkowski dimension is empty. This result
can be viewed as a measure-theoretic version of the celebrated null-space
property in compressed sensing theory.
» MS-Mo-D-05-2 14:00-14:30
Function Approximation via Infinite-dimensional Weighted L* Minimization
Adcock, Ben Simon Fraser Univ.

Abstract: The reconstruction of multivariate functions from a limited sets of

pointwise samples is an important problem in a number of applications. In this

talk | will present an infinite-dimensional framework for this problem based on

weighted I* minimization. This framework general, and applies to arbitrary

point sets and expansion systems. | will explain why working in infinite dimen-

sions is important, describe the critical role that weights play in the formula-

tion, and address recovery guarantees.

» MS-Mo-D-05-3

Phase Retrieval via Wirtinger Flow: Theory and Algorithms

Li, Xiaodong Univ. of Pennsylvania

14:30-15:00

Abstract: In phase retrieval, one aims to recover a signal from magnitude
measurements. In this talk, we show how to recover the signal by a non-
convex optimization method. The initialization scheme is based on a spectral
method; then a specific type of gradient descent is applied iteratively. This al-
gorithm is guaranteed to converge to the original signal with fast convergence
rate. Large scale simulations are also employed to verify the effectiveness of
our method.
» MS-Mo-D-05-4
Fast Phase Retrieval for High-Dimensions
Iwen, Mark

15:00-15:30

Michigan State Univ.

Abstract: We develop a fast phase retrieval method which is near-linear time,
making it computationally feasible for large dimensional signals. Both theo-
retical and experimental results demonstrate the method’s speed, accuracy,
and robustness. We then use this new phase retrieval method to help es-
tablish the first known sublinear-time compressive phase retrieval algorithm
capable of recovering a given s-sparse signal x € C? (up to an unknown
phase factor) in just O (s log® s - log d)-time.
MS-Mo-D-06 13:30-15:30 201
Delay Systems and Applications - Part | of Il
For Part 2, see MS-Mo-E-06
Organizer: Braverman, Elena Univ. of Calgary
Abstract: The purpose of the minisymposium is to provide a wide forum for p-
resentations and discussions on the recent trends in the theory of differential
and difference equations with deviating arguments. The topic includes de-
layed and advanced systems, as well as various applications of such models,
for example, in mathematical biology.

» MS-Mo-D-06-1
On Stability of Equations and Systems with A Distributed Delay

Braverman, Elena Univ. of Calgary

13:30-14:00

Abstract: We consider either an equation of population dynamics or a sys-
tem with a monotone increasing production term including a distributed delay
and, generally, nonlinear mortality term. Delay-independent stability results
are obtained including multistability in the case of a single equation. This is
joint work with L. Berezansky.

» MS-Mo-D-06-2 14:00-14:30
Asymptotic Behavior of Solutions for A Class of Higher Order Delay Differen-
tial Equations

Rogovchenko, Yuriy Univ. of Agder

Abstract: In this paper, we study the asymptotic behavior of solutions to a
class of higher order Emden-Fowler differential equations with delayed argu-
ment. Sufficient conditions for all solutions to be either oscillatory or to con-
verge to zero are obtained. Oscillation criterion is also derived. Two examples
are provided to demonstrate that new theorems improve and extend a number
of results reported in the literature.

» MS-Mo-D-06-3 14:30-15:00
Continuous Separation for Non-autonomus Delay Differential Equations: The-
oretical Results and Numerical Applications.

Obaya, Rafael Univ. de Valladolid

Abstract: We investigate dynamical properties of nonautonomous linear co-
operative families of ODEs and FDEs based on the existence of a continuous
separation. We provide numerical algorithms for the computation of the dom-
inant one-dimensional subbundle of the continuos separtion and the upper
Lyapunov exponent of the semiflow. These methods are used in study onf

nolinear families of neural networks of Hopfield type. The talk is based in joint
works with S. Novo, A. Sanz and J. Calzada.

» MS-Mo-D-06-4 15:00-15:30
Delay Systems in Disease and Information Spread
Wu, Jianhong York Univ.

Abstract: We consider delay differential systems arising from information and
disease spread, and illustrate the impact of delay on the nonlinear dynamics.

MS-Mo-D-07 13:30-15:30

Mathematics of Climate: From the Tropics to Antarctica - Part | of IlI
For Part 2, see MS-Mo-E-07

For Part 3, see MS-Tu-D-07

Organizer: Stechmann, Samuel Univ. of Wisconsin-Madison
Organizer: Golden, Kenneth Univ. of Utah
Abstract: The Earth offers a multitude of modeling challenges, from the dy-
namics of the atmosphere and oceans, to the melting of the polar ice caps. To
understand and model these climate processes, a wide range of mathematics
is needed, such as differential equations, multiscale modeling, and stochastic
processes. In this minisymposium, the presentations span a broad range of
climate processes and mathematical areas, and will be accessible to a more
general audience. They include a blend of modeling, experiments, and data
analysis, and demonstrate how mathematics is being employed to address
fundamental problems of climate science.

» MS-Mo-D-07-1 13:30-14:00
Global Warming: How Can Mathematics Help People to Know It is Real?
Shen, Samuel San Diego State Univ.

202A

Abstract: Various kinds of climate data from land, ocean, satellite and numer-
ical models can be optimally analyzed using innovative mathematical and sta-
tistical methods to demonstrate climate change and highlight natural climate
variability, such as El Nino. This lecture will describe how global warming is
defined and how the historical global average temperature curves beginning
in 1860 from the Intergovernmental Panel on Climate Change were obtained
and used as a gauge of global warming.

» MS-Mo-D-07-2 14:00-14:30
A Conceptual Model of Climate Variability During the Pleistocene

Kaper, Hans G Georgetown Univ.

Engler, Hans Georgetown Univ.

Abstract: In this talk we discuss some conceptual models that explain the
characteristic features of the glacial-interglacial cycles in the Earth’s climate
system over the past two million years (the Pleistocene).

» MS-Mo-D-07-3 14:30-15:00
Progress Towards Improving Seasonal Climate Prediction by Mathematical
Methods.

Tang, Youmin Univ. of Northern British Columbia

Abstract: In this talk, we will present some progresses in improving seasonal
climate predictions by using more advanced mathematical methods. The first
example is to rely on the basic properties of stochastic theory to develop an
efficient technique for the extraction of climatically relevant singular vectors
(CSV) in the presence of weather noise. Emphasis is placed on the applica-
tions of the CSV in seasonal climate predictions and to construct optimal en-
semble climate predictions. The results indicates that the CSVs can well char-
acterize the optimal error growth of the climate predictions and lead to better
ensemble predictions than traditional time lag (TLE) method. The second ex-
ample is to apply for the information theory to quantify the potential climate
predictability. It is found that the information-based measures such as relative
entropy and multiple information can better characterize the real predictabil-
ity than the traditional methods of signal-to-noise ratio. At last, our recent
progress in the state estimate of state-space models is discussed with appli-
cations of Bayesian-based algorithms. A simplified algorithm of Sigma-point
Kalman filter is develop to deal with the state estimation of high-dimensional
systems like atmospheric and oceanic general circulation models.

» MS-Mo-D-07-4 15:00-15:30
The Impact of Southern Ocean Storms on Sea Ice
Kohout, Alison NIWA

Abstract: Measurements of wave propagation through Antarctic sea ice are
presented. These show that large ocean waves penetrate hundreds of kilo-
meters into the sea ice, further than previously predicted by accepted theory.
This implies a more prominent role for ocean waves in sea ice breakup and
retreat than previously thought.
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MS-Mo-D-08 13:30-15:30

Numerical methods for compressible multi-phase flows - Part | of VI
For Part 2, see MS-Mo-E-08
For Part 3, see MS-We-E-47
For Part 4, see MS-Th-BC-47
For Part 5, see MS-Th-D-47
For Part 6, see MS-Th-E-47
Organizer: Deng, Xiaolong
Organizer: Wei, Suhua

202B

Beijing Computational Sci. Research Center
Inst. of Applied Physics & Computational

Mathematics
Organizer: Tian, Baolin Insitute of Applied Physics & Computational
Mathematics
Organizer: Tiegang, Liu Beihang Univ.
Organizer: Sussman, Mark Florida State Univ.
Organizer: Wang, Shuanghu IAPCM

Abstract: Compressible multi-phase flows appear in many natural phenom-
ena, and are very important in many applications, including space science,
aerospace engineering, energy, homeland security, etc. Numerical calcula-
tion is a key for understanding many related problems. More and more nu-
merical methods are being developed and improved. In this mini-symposium,
novel numerical methods will be presented to show the progress in the area of
compressible multi-phase flows, including interface capturing/tracking meth-
ods, phase change calculations, mixing methods, fluid-structure interaction
methods, multi-physics calculations, adaptive mesh refinement, and high per-
formance computing.

» MS-Mo-D-08-1 13:30-14:00
Smoothed Particle Hydrodynamics for Multi-phase Flows
Liu, Moubin Peking Univ.

Abstract: In this paper, an improved SPH model for multiphase flows with
complex interfaces and large density differences is developed. The multi-
phase SPH model is based on the assumption of pressure continuity over the
interfaces and avoids directly using the information of neighboring particles’
densities or masses in solving governing equations. In order to improve com-
putational accuracy and to obtain smooth pressure fields, a corrected density
re-initialization is applied. A coupled dynamic solid boundary treatment (SBT)
is implemented both to reduce numerical oscillations and to prevent unphys-
ical particle penetration in the boundary area. The density correction and
coupled dynamics SBT algorithms are modified to adapt to the density dis-
continuity on fluid interfaces in multiphase simulation. A cut-off value of the
particle density is set to avoid negative pressure, which can lead to severe
numerical difficulties and may even terminate the simulations. Three repre-
sentative numerical examples, including a Rayleigh-Taylor instability test, a
non-Boussinesq problem and a dam breaking simulation, are presented and
compared with analytical results or experimental data. It is demonstrated that
the present SPH model is capable of modeling complex multiphase flows with
large interfacial deformations and density ratios.

» MS-Mo-D-08-2 14:00-14:30
A Symmetry Preserving Support-Operators Diffusion Discretization Scheme
in Three-Dimensional Cartesian Geometry

Zhang, Mingyu Inst. of Applied Physics & Computational
Mathematics

Abstract: It is one of the important issues in high-dimensional, two-
dimensional (2D) or three-dimensional (3D), Cartesian geometry to preserve
perfect one-dimensional (1D) spherical symmetry. Following the idea of Cara-
mana et al. [2], a symmetry preserving support-operators diffusion discretiza-
tion scheme in 3D Cartesian geometry is developed. Spherically symmetri-
cal flux is realized in numerical simulation of 1D symmetrical problem in 3D
Cartesian geometry. Some numerical tests are given to prove the developed
symmetrical schemes.

» MS-Mo-D-08-3 14:30-15:00
Preventing Numerical Oscillations in the Flux-split Based Finite Difference
Method for Compressible Flows with Discontinuities

He, Zhi-wei Inst. of Applied Physics & Computational
Mathematics
Zhang, Yousheng Inst. of Applied Physics & Computational
Mathematics
Tian, Baolin Insitute of Applied Physics & Computational
Mathematics
Xinliang, Li Inst. of Mechanics,cas
Li, Li Inst. of Mechanics,cas

Abstract: Numerical oscillations by point-wise flux vector splitting (FVS) and

component-wise nonlinear difference discretization of convection terms are
revealed and prevented in compressible flows with discontinuities, where
pressure and velocity oscillations can be induced by either one of the two
operations. Two practicable principles are proposed to prevent the oscillation-
s. Numerical tests confirm the effectiveness,robustness and low computation
cost of our proposed method.

» MS-Mo-D-08-4 15:00-15:30
A High-Order Accurate Algorithm for Diffusion Equations with Discontinuous

Diffusion Coefficients on Distorted Meshes
Shuhong, Song Inst. of Applied Physics & Computational

Mathematics

Abstract: Among the methods with cell-centered unknowns on large distor-
tion meshes, most adopt the vertex unknowns indirectly to discretize diffusion
equations such that their accuracy is ultimately determined by he approxima-
tion to the vertex unknowns. In this paper, taking advantage of the high-order
accuracy of the “twin-fitting” method especially on discontinuous diffusion co-
efficients, a new treatment for the vertex unknowns is developed to apply to a
nine-point scheme. Numerical experiments show that the new nine-point
MS-Mo-D-09 13:30-15:30 203A
Free Boundary Problems: Theory, Numerics, and Applications - Part | of Il
For Part 2, see MS-Mo-E-09

Organizer: Walker, Shawn Louisiana State Univ.
Abstract: This mini-symposium will be on moving interface and free-boundary
problems that occur in a variety of applications, such as two-phase flows, bi-
ology, shape optimization, and multi-physics. Talks will range from theory and
computations to applications, or a combination.

» MS-Mo-D-09-1 13:30-14:00
Implicitly-solvated Bimolecular Dynamics Simulation for the Moving Dielectric
Interface

Geng, Weihua
Krasny, Robert

Southern Methodist Univ.
Univ. of Michigan

Abstract: In Poisson-Boltzmann (PB) model, solute and solvent regions are
separated by a dielectric interface and we are interested in tracing its lo-
cation and conformational change. We numerically solved the PB model
under a well-posed boundary integral formulation. The fast treecode algo-
rithms and GPU computing combined make it realistic to apply the PB model
to biomolecular dynamics simulation. We derived and implemented the nu-
merical schemes for computing the dominant and computationally demanding
electrostatic solvation force.

» MS-Mo-D-09-2 14:00-14:30
A Fully Practical Adaptive Energy Conserving Scheme for A Cahn-Hilliard
Navier-Stokes Model with Variable Densities.

Kahle, Christian

Abstract: We present a fully practical residual-based adaptive simulation
framework for two-phase flows with variable densities governed by a Cahn-
Hilliard Navier-Stokes model with double obstacle potential. The method is
based on a new stable time integration scheme, which conserves the energy
decay. In the adaptive framework the generation of discrete energy contribu-
tions stemming from coarsening is avoided by an appropriate modification of
the coarsening strategy. Authors: Harald Garcke, Michael Hinze, Christian
Kahle
» MS-Mo-D-09-3 14:30-15:00
Sperm Motility in 3D: Towards An Understanding of Swimming in Groups
Simons, Julie Tulane Univ.

Univ. of Hamburg

Abstract: Most sperm swim using a primarily planar waveform. However, their
swimming behavior is modulated by the complex effects of surface interac-
tions, nearby neighbors, and other factors. Mathematically, sperm motility has
largely been studied in viscous, Newtonian fluids with planar waveforms. We
will present a new model that is robust to three-dimensional effects, based
upon a previous planar model. The sperm flagellum is modeled using an
immersed elastic boundary and the method of regularized Stokeslets.

» MS-Mo-D-09-4 15:00-15:30
A Localized Meshless Method for Reaction-advection-diffusion Equations on
Folded Surfaces

Ruuth, Steven

Abstract: In this talk, we propose a radial basis function discretization of the
closest point method that may be used to approximate reaction-advection-
diffusion equations on smooth or folded surfaces. The method has a priori
error bounds in terms of percentage of the norm of the solution and has exten-
sions to more general flows and surfaces. A number of numerical experiments
are provided. This is joint work with K.-C. Cheung, and L. Ling.

Simon Fraser Univ.
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MS-Mo-D-10 13:30-15:30
Ultradiscretization and its application in modeling - Part | of Il
For Part 2, see MS-Mo-E-10
Organizer: Tokihiro, Tetsuji
Organizer: Willox, Ralph the Univ. of Tokyo
Organizer: Matsukidaira, Junta Ryukoku Univ.
Abstract: A cellular automaton (CA) is a discrete dynamical system composed
of an array of cells that only take a finite number of states. CAs can exhibit
complex time evolution patterns and are used as mathematical models for a
variety of natural and social phenomena. Ultradiscretization is a mathematical
tool for constructing CAs from continuous systems. It has been successful-
ly used to obtain CA models that share important features with continuous
phenomena. The purpose of this organized session is to offer researchers
the opportunity to discuss recent advances in ultradiscrete systems and in
particular their application to fundamental biology.

» MS-Mo-D-10-1 13:30-14:00
Combinatorial and Solvable Structures of Random Domino Automaton

Bialecki, Mariusz Inst. of Geophysics, Polish Acad. of Sci.

206B

the Univ. of Tokyo

Abstract: We introduce Random Domino Automaton - recently proposed s-

lowly driven system being a stochastic toy model of earthquakes and also a

generalisation of 1D Drossel - Schwabl forest-fire model. A solution of the set

of discrete equations describing stationary state of Random Domino Automa-

ton in inverse-power case is presented. We describe also a link to Motzkin

numbers.

The presentation emphasizes mathematical structure and properties of the

model.

» MS-Mo-D-10-2

The Topology of A DNA String and Its Gene Expression

Bao, Yuanyuan Tohoku Forum for Creativity, Tohoku Univ.

14:00-14:30

Abstract: Spatial structure and gene expression of a DNA interact with each
other in various ways. In this talk, we discuss some topological (structural)
properties of a DNA string, regarded as an embedded curve in the 3-space.
We then talk about how these properties support the process of gene expres-
sion, such as transcription and alternative splicing.
» MS-Mo-D-10-3
Statistical Method for Constructing Cellular Automata
Kawaharada, Akane

14:30-15:00

Univ. of Shizuoka

Abstract: We propose a statistical construction method of cellular automata
based on observation data. Cellular automaton are discrete dynamical sys-
tems whose configurations are determined by local rules acting on each cell in
synchronous. Since cellular automata generate rich and complex behaviors,
we can expect they are good models for simulating phenomena. In this talk,
we introduce the method and apply to some physical phenomena. Cellular
automata with three neighbors and 2 - 8 states are obtained.
» MS-Mo-D-10-4
Modeling Cell-cell Interactions in Gliomas
Badoual, Mathilde

Abstract: Diffuse low-grade gliomas are brain tumors that grow slowly, but that
are incurable because some glioma cells migrate within the parenchyma sur-
rounding the tumor. Here, we will present a stochastic approach, based on a
cellular automaton, where the interactions between migrating cells are taken
into account and the properties of the correlations between cells are studied
in order to characterise the leading edge of the tumor. We also calculated the
continuous limit.

MS-Mo-D-11 13:30-15:30 203B
Recent advances in matrix computations for extreme-scale computers - Part
lof Il

For Part 2, see MS-Mo-E-11

Organizer: Li, Xiaoye Lawrence Berkeley National Laboratory
Organizer: Duff, lain STFC Rutherford Appleton Laboratory
Abstract: Numerical linear algebra is at the heart of scientific and industrial
discoveries. The forthcoming arrival of the exascale era provides tremen-
dous opportunities and challenges for further development of algorithms and
software extreme-scale computing. This minisymposium emphasizes prob-
lem reformulations, algorithm redesigns and code refactorings for the efficient
use of high performance computers. Topics range from direct methods, it-
erative methods, preconditioning, and the emerging fast algorithms for both
dense and sparse algebraic systems. The speakers will present various tech-
niques to reduce communication, synchronization and memory footprint. Per-
formance of the new algorithms will be demonstrated on modern manycore
parallel machines.

15:00-15:30

Paris Diderot Univ.

» MS-Mo-D-11-1 13:30-14:00
Combining Direct and lIterative Methods to Solve Very Large Sparse Equa-
tions on Massively Parallel Architectures

Duff, lain STFC Rutherford Appleton Laboratory

Abstract: We have developed a hybrid solver for large sparse systems. The
basis for our approach is block Cimmino where the rectangular blocks are
solved by a direct method on an augmented system. The partitioning can
determine whether we use a direct method or purely iterative one. We can
augment the system to force orthogonality between the blocks. We show the
performance of our approach on a range of large problems on several different
parallel platforms.
» MS-Mo-D-11-2 14:00-14:30
On the Design of Parallel Linear Solvers for Large Scale Problems
Pierre, RAMET Bordeaux Univ. & Inria

Abstract: In this talk we will discuss our research activities on the design of
parallel linear solvers for large scale problems that range from dense linear
algebra, to parallel sparse direct solver and hybrid iterative-direct approaches.
In particular we will describe the implementations designed on top of runtime
systems that should provide both code and performance portabilities. Final-
ly, we will present some preliminary results on the integration of h-matrice
kernels in our sparse direct solver framework.

» MS-Mo-D-11-3 14:30-15:00
Asynchronous Optimized Schwarz Methods
Szyld, Daniel Temple Univ.

Abstract: Optimized Schwarz Methods are domain decomposition methods,
where one imposes Robin conditions on the artificial interfaces. The Robin
parameter can be optimized to obtain very fast convergence. We present an
asynchronous version of this method, where the problem in each subdomain
is solved using whatever boundary data is locally available and with no syn-
chronizations with other processes. We prove convergence of the method,
and illustrate its efficiency on large three-dimensional problems. (Joint with
Frederic Magoules).
» MS-Mo-D-11-4 15:00-15:30
Solving Linear Equations with HSS Structure: Theory and Practice
Li, Xiaoye Lawrence Berkeley National Laboratory
Rouet, Francois-Henry Lawrence Berkeley National Laboratory
Ghysels, Pieter Lawrence Berkeley National Lab

Abstract: Low-rank block structures arise in matrices from integral equations,
boundary element methods, and discretized PDEs. We will show that, both in
theory and in practice, the hierarchically semi-separable (HSS) structured fac-
torization is an effective way of exploiting the low-rankness. It provides a pow-
erful tool for solving linear equations, both dense and sparse, with arithmetic
and memory complexity asymptotically lower than the standard methods. It
can be parallelized well on modern manycore parallel machines.

MS-Mo-D-12 13:30-15:30 208B
Extremal Combinatorics, Probabilistic Combinatorics, and their applications -
Part | of llI

For Part 2, see MS-Mo-E-12
For Part 3, see MS-Tu-D-12
Organizer: Ma, Jie
Organizer: Huang, Hao

Univ. of Sci. & Tech. of China
Inst. for Mathematics & its Applications, Univ. of
Minnesota
Organizer: Chen, Guantao Georgia State Univ.
Abstract: Combinatorics is a fundamental discipline of modern mathematic-
s which studies discrete objects and their properties. This minisymposium
we propose will focus on the subfield of extremal and probabilistic combina-
torics, which has witnessed an exciting development over the past decades,
and also has many striking practical applications in mathematical optimiza-
tion, computer science, statistical physics and voting society. We aim to bring
the top researchers to the minisymposium, where they will present the recent
progress, discuss open challenges, exchange research ideas, and initiate new
collaborations. We expect a minisymposium of this nature to have a lasting
impact on the future of the subject.

» MS-Mo-D-12-1 13:30-14:00
Maximizing Proper Colorings on Graphs
Ma, Jie Univ. of Sci. & Tech. of China

Naves, Humberto IMA - Inst. for Mathematics & its Applications

Abstract: Linial and Wilf asked for the graphs with fixed numbers of vertices
and edges which maximize the number of proper g-colorings. We charac-
terize the asymptotic structure of extremal graphs for fixed edge density and
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g. We also disprove a conjecture of Lazebnik, stating that the Turan graph
Ts(n) has more g-colorings in its family, by providing counterexamples for
s < q < O(s*/logs). When ¢ > 100s*/log s, we show Turan graph

indeed achieves the maximum.

» MS-Mo-D-12-2

Biclique Decomposition of Random Graphs
Huang, Hao Inst. for Mathematics & its Applications, Univ. of
Minnesota

14:00-14:30

Abstract: The biclique partition number bp(G) is the minimum number of com-
plete bipartite graphs needed to partition the edges of a graph G. Erdés con-
jectured that for the random graph G = G(n, 0.5), bp(G) = n — a(G) with
high probability, where «(G) is the independence number. In this talk | will
discuss some recent progress and and remaining challenges in this area, and
construct a counterexample to this conjecture. Joint work with Noga Alon and
Tom Bohman.

» MS-Mo-D-12-3 14:30-15:00
Counting Cliques in Graphs with Forbidden Subdivision
Oum, Sang-il KAIST

Abstract: We prove that for all positive integers ¢, every n-vertex graph with
no K,-subdivision has at most 2°**n cliques. We also prove that asymptot-
ically, such graphs contain at most 25>y, cliques, where o(1) tends to
zero as t tends to infinity. This strongly answers a question of D. Wood asking
if the number of cliques in n-vertex graphs with no K,-minor is at most 2°“n
for some constant c. Joint work with C. Lee.

» MS-Mo-D-12-4 15:00-15:30
Decomposition of Sparse Graphs into Forests: the Nine Dragon Tree Conjec-
ture fork < 2

Kim, Seog-Jin Konkuk Univ.

Abstract: The fractional arboricity Arb(G) is the maximum of 7L

over all subgraphs H with at least two vertices. Generalizing the Nash-
Williams Arboricity Theorem, the Nine Dragon Tree Conjecture asserts that
if Arb(G) < k + ﬁ, then G decomposes into k + 1 forests with one
having maximum degree at most d. We prove it for all d when k& < 2. This is
joint work with M. Chen, A.V. Kostochka, D.B. West, and X. Zhu.
MS-Mo-D-13 13:30-15:30 VIP3-2
Analysis and algorithm for coupling of kinetic and fluid equations - Part | of Il
For Part 2, see MS-Mo-E-13
For Part 3, see MS-Tu-D-13
Organizer: Lu, Jianfeng Duke Univ.
Organizer: Sun, Weiran Simon Fraser Univ.
Abstract: Kinetic equations are widely used to model complex systems oc-
curring in gas dynamics and transport phenomenon, as examples. In these
applications, it is common that dense and dilute parts coexist in the system.
This leads to multiple spatio-temporal scales which introduce difficulties in
both analysis and numerics. Kinetic-fluid coupling hence has received in-
tensive studies in recent years. This minisymposium aims to bring together
experts in analysis and algorithm in kinetic equations to discuss the current
status and future developments of the field. It also provides a platform for
further interaction and collaboration for researchers in this and related areas.
» MS-Mo-D-13-1 13:30-14:00
A Hierarchy of Hybrid Numerical Methods for the Boltzmann Equation.
Rey, Thomas Lille 1 Univ.

Abstract: In this work in collaboration with F. Filbet, we construct a hierarchy
of hybrid numerical methods for the Boltzmann equation, based on moment
realizability. We present hybrid schemes where the hydrodynamic part is giv-
en either by the compressible Euler or Navier-Stokes equations, or even with
more general models, such as the Burnett system. We present numerical
simulations in both 1 and 2 dimensions of physical space, and 3 of velocity.
» MS-Mo-D-13-2 14:00-14:30
Measure Valued Solutions to the Boltzmann Equation
Yang, Tong City Univ. of Hong Kong

Abstract: Some recent results on the existence, regularity and large time be-
havior for the Boltzmann equation with measure valued initial data will be
presented.

» MS-Mo-D-13-3 14:30-15:00
Nonlinear Acoustic Wave Propagation in A Rarefied Gas: Numerical Analysis
Based on Kinetic and Fluid Equations

Aoki, Kazuo Kyoto Univ.

Abstract: Nonlinear acoustic waves caused by an infinitely wide plate oscil-
lating in its normal direction and propagating into a semi-infinite expanse of a

rarefied gas are investigated numerically on the basis of a model Boltzmann

equation and of the compressible Navier-Stokes equations with the correct

temperature jump condition on the oscillating plate. The long-time behavior

of the solution, including the attenuation of the waves and the creation of the

acoustic stream, is obtained accurately.

» MS-Mo-D-13-4

Continuous Coupling of Kinetic and Aeroacoustic Models

Frank, Martin RWTH Aachen Univ.

Abstract: We investigate the simulation of the acoustic near and far field of
a turbulent flow through a thin porous medium. Within the porous medium
and the turbulence close to the porous medium, we need to resolve the fine
scales of the pores and the turbulence, respectively. We investigate a smooth
transition function approach for the coupling of a kinetic simulation method to
the linearized Euler equations that govern aeroacoustics.

15:00-15:30

MS-Mo-D-14 13:30-15:30 111
Mathematical Theories and Computational Aspects of Complex Fluids - Part
1 of Il
For Part 2, see MS-Mo-E-14
For Part 3, see MS-Tu-D-14
Organizer: Wang, Changyou
Organizer: Liu, Chun Penn State Univ.
Organizer: LIn, Fanghua Courant Inst./NYU
Abstract: Complex fluids, fluids with microstructure, are ubiquitous in our daily
life and modern day engineering and biology applications. We are facing new
challenges in mathematical theories and techniques in order to resolve issues
such as ensemble of micro-elements, intermolecular interactions, coupling
to hydrodynamics and applied electric or magnetic fields. The multiphysics-
multiscale nature of these complicated materials also provide the best testing
ground for new techniques and ideas.
In these mini-symposium sessions, we will bring some of the most active re-
searchers in this field, together with postdocs and students. The purpose is
to present the most current results, provoking new ideas, as well as motivate
the young researchers to work in the field.

» MS-Mo-D-14-1 13:30-14:00
Global Regularity to the Navier-Stokes Equations for A Class of Large Initial
Data

Purdue Univ.

Lei, Zhen Fudan Univ.
Abstract: We prove that for initial data of the form
ug(@) = (vg (ze), e vy ()T, we = (n, ems)”,

the Cauchy problem of the incompressible Navier-Stokes equations on R? is
globally well-posed for all e > 0, provided that the initial velocity profile v, is
analytic in x5 and certain norm of v is sufficiently small but independent of
€.
» MS-Mo-D-14-2
Wellposedness of Compressible Elastodynamics
Hu, Xianpeng

14:00-14:30

City Univ. of Hong Kong

Abstract: This talk is devoted to the study on the wellposedness issue of com-
pressible elastodynamics.
» MS-Mo-D-14-3 14:30-15:00
A Variational Approach to Thin Film Hydrodynamics of Binary Mixtures
Qian, Tiezheng Hong Kong Univ. of Sci. & Tech.

Abstract: In order to model the dynamics of thin films of mixtures, solutions,
and suspensions, a thermodynamically consistent formulation is needed such
that various coexisting dissipative processes with cross couplings can be cor-
rectly described in the presence of capillarity, wettability, and mixing effects. In
the present work, we apply Onsager’ s variational principle to the formulation
of thin film hydrodynamics for binary fluid mixtures.
» MS-Mo-D-14-4 15:00-15:30
Decoupled Energy Stable Schemes for Vesicle Membrane Phase Field Model
Zhang, Hui Beijing Normal Unversity

Abstract: We present numerical approximations of phase-field vesicle mem-
brane models. We first reformulate the model derived from an energetic vari-
ational formulation into a form which is suitable for numerical approximation,
and establish their energy laws. Then, we construct a stabilized, decoupled
time discretization scheme for the coupled nonlinear systems. The scheme
are unconditionally energy stable and lead to decoupled elliptic equations to
solve at each time step. Furthermore, these elliptic equations are linear sta-
bilized version.
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MS-Mo-D-15 13:30-15:30
Evolution of interfaces driven by anisotropic laws - Part | of Il
For Part 2, see MS-Mo-E-15
Organizer: Rybka, Piotr The Univ. of Warsaw
Organizer: Giga, Yoshikazu Univ. of Tokyo
Abstract: The minisymposium presents the state of art of rigorous analysis
and numerical simulations of interfacial motions. We have in mind problem-
s, where diffusion or anisotropy play a key role: 1) The multigrain motion,
where the interaction between grains are the main issue. 2) Models of crys-
tal growth and other phenomena in physics and industrial applications, where
singular diffusion (or fractional diffusion) equations play the major role. Other
approaches to crystal growth like the BCF models are in the scope of the min-
isymposium. 3) Image analysis and its subtle relation to the singular parabolic
problem appearing in the crystal growth models.

» MS-Mo-D-15-1 13:30-14:00
The Euler-Lagrange Equation for the Anisopropic Least Gradient Problem

Mazon, Jose Universitat de Valencia

213B

Abstract: We find the Euler-Lagrange equation for the anisotropic least gra-
dient problem

inf{/Q ¢(x, Du) : u € BV(Q), ulog = f}

being ¢ a metric integrand and f € L'(992). We also characterize the func-
tions of ¢-least gradient as those whose boundary of the level set are ¢-area
minimizing in Q.
» MS-Mo-D-15-2
Algorithms for Anisotropic Mean Curvature Flow of Networks
Esedoglu, Selim Univ. of Michigan

14:00-14:30

Abstract: We describe how to extend the threshold dynamics algorithm of
Merriman, Bence, and Osher to weighted mean curvature flow of networks,
where the surface tension of each interface in the network may be different
and may depend on the direction of the normal. Joint work with Felix Otto and
Matt Elsey.
» MS-Mo-D-15-3
Depinning for Geometric Flows
Braides, Andrea

14:30-15:00

Univ. of Rome Tor Vergata

Abstract: We consider inhomogeneous surface energies whose homogenized
(static) limits are described by crystalline perimeters. The corresponding flows
present pinning and depinning phenomena due to the presence of many local
minima, so that their limit description varies from the geometric flow of the
Gamma-limit. We compute the effective flow and show how the Gamma-limit
description must be corrected. We highlight how such phenomena can be
framed within the theory of minimizing movements along a sequence.

» MS-Mo-D-15-4 15:00-15:30
Surface Evolution and Grain Boundary Migration: Some Theory and Applica-
tions

Novick-Cohen, Amy Technion IIT

Abstract: In applications, grain boundary migration by mean curvature motion
and surface evolution by surface diffusion often couple dynamically yielding
a complex combination of evolving surfaces where both these two types of
motion occur. In my lecture, a variety of physical problems will be described
which may be modeled by such motions. While some of these problems ap-
pear to require an anisotropic formulation, often isotropic description are use-
ful to consider.

MS-Mo-D-16 13:30-15:30 205A
Data-driven mathematical models for production and traffic flow - Part | of Il
For Part 2, see MS-Mo-E-16
Organizer: HERTY, MICHAEL RWTH AACHEN Univ.
Organizer: Goettlich, Simone Univ. of Mannheim
Abstract: We bring together researchers working on macroscopic models
based on partial differential equations for modeling nonlinear phenomena in
traffic or production. Contrary to existing approaches we emphasize mathe-
matical models obtained from empirical or measured data. The models may
be obtained by mean field limits, statistical approaches or by phenomeno-
logical approaches. We are interested in mathematical differential models of
either kinetic or hyperbolic type commonly observed in the field of traffic and
production. The exchange between those two applications should lead to new
insights and mathematical techniques.

» MS-Mo-D-16-1 13:30-14:00
Second-order Models for Traffic Flow and Estimation of Fuel Consumption

Piccoli, Benedetto Rutgers Univ. - Camden

Abstract: We revise a number of recently proposed second order models for
traffic flow such as Aw-Rascle and Phase Transition Models. We test the
models on NGSIM data for their prediction capabilities of fuel consumption. In
particular we investigate the quality of prediction for under-sampled data.
» MS-Mo-D-16-2 14:00-14:30
Data-fitted Macroscopic Production Models
Goettlich, Simone Univ. of Mannheim
HERTY, MICHAEL RWTH AACHEN Univ.

Abstract: Starting from discrete event simulations based we simulate the in-
terplay between product density and flux. Data-fitting helps to determine the
right parameters for flux functions to close first and second order conservation
laws. For the first order case well-known relations from M/M/1-queuing theory
can be reproduced. To include more information from the data into the model,
a second equation is introduced leading to a second order model which is
close to to the Aw-Rascle-Zhang model.
» MS-Mo-D-16-3 14:30-15:00
Uncertainty Quantification in Traffic Flow Models Calibration from GPS Data
Goatin, Paola Inria

Abstract: Facing the problem of macroscopic traffic flow models calibration
with Floating Car Data from GPS devices, we propose to introduce the de-
pendence form random parameters in the mean velocity closure equation and
the initial density profile. We use a semi-intrusive deterministic approach to
quantify uncertainty propagation in traffic density evolution and travel-times
estimation. Numerical results are presented. The approach is then validated
on processed real data on a stretch of highway in South-East France.

» MS-Mo-D-16-4 15:00-15:30
A Multi-commodity Traffic Flow Model for Heterogeneous Flow in General Net-
works

Samaranayake, Samitha MIT

Abstract: We consider a multi-commodity traffic flow model for solving the
dynamic system optimal traffic assignment problem with partial control. The
goal of which is to find the system optimal allocation of the controllable flow.
We should that this model provides explicit solutions to the boundary prob-
lem and leads to an efficient solutions to our optimization problem via the
discrete adjoint method. Numerical results are provided for freeway corridor
from Southern California.
MS-Mo-D-17 13:30-16:00
Mathematical Theories for Hydrodynamic Stability/Instability
Organizer: Guo, Yan  Division of Applied Mathematics, Box F, Brown Univ.,
Providence, RI 02912, USA
Inst. of Applied Physics & Computational
Mathematics
Abstract: Stability problem plays a fundamental role in the fluid study. A sta-
ble steady state is physically important for its observation, while instability of
steady states is the source of complicated dynamic patterns which eventually
may become turbulent. In general, it has been a challenging mathematical
problem to find effective methods to characterize stability of a given steady
state. In recent years, new variational methods and rigorous asymptotic anal-
ysis are developed to determine linear stability of viscous as well as inviscid
steady flows. New progresses in the study of nonlinear stability and instabil-
ity have also been made. The goal of this workshop is to foster interactions
between different research groups with different mathematical methods in the
study of fluid stability.

205B

Organizer: Jiang, Song

» MS-Mo-D-17-1 13:30-14:00
On the Free Boundary Problem for Layers of Viscous Fluids
Yanjin, Wang Xiamen Univ.

Abstract: We consider the dynamics of two layers of viscous fluid lying atop
one another. This is a free boundary problem: the interfaces between the
fluids and above the upper fluid are free to move. The fluids are acted on by
gravity and surface tension forces. We prove the sharp nonlinear stability and
instability criterion of the equilibrium.
» MS-Mo-D-17-2 14:00-14:30
Evolution of Ascending Flow of the Air with Condensation of Vapor
Fujita Yashima, Hisao Université 8 Mai 1945 Guelma

Abstract: We consider the motion of the air with condensation of water vapor
in a high cylinderic domain. The motion is described by classical hydrody-
namic equations (see e.g. Landau-Lifchitz), to which we add condensation
term with latent heat and dynamical effect of water droplets. Numercal solu-
tion shows the very quick growth of ascending motion and its stabilization by
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the effects of droplets.
» MS-Mo-D-17-3 14:30-15:00
Instability of Shear Flows in 3-d Prandtl Boundary Layer Equations
Wang, Yaguang Shanghai Jiaotong Univ.

Abstract: In this talk, we shall study the stability of the three dimensional
Prandtl boundary layer equatons, which shows that monotonic shear flows
are linearly and nonlinearly unstable in the three dimensional Prandtl bound-
ary layers in general.

» MS-Mo-D-17-4 15:00-15:30
Stability for the Incompressible 2-D Boussinesq System for Magnetohydrody-
namics Convection

Gui, Guilong

Abstract: Consideration in this talk is the stability analysis of the 2-D
magnetohydrodynamics-Boussinesq system with the temperature-dependent
viscosity, thermal diffusivity and electrical conductivity. It's established that,
the steady-state is globally stable when the steady linear mean temperature
profile is increasing in terms of height. Moreover, the decay estimate of the
solution to the perturbed system is investigated. It is also shown that, if the

mean state decreases with height, the steady state is nonlinearly unstable.
» MS-Mo-D-17-5 15:30-16:00

2D Navier-Stokes Equations with Large Reynolds Number

Guo, Yan Division of Applied Mathematics, Box F, Brown
Univ., Providence, Rl 02912, USA

Abstract: Instability of channel flows and steady Prandtl layer expansions for
large Reynolds number will be discussed.

School of Mathematics, Northwest Univ., China

MS-Mo-D-18 13:30-15:30
Nonlinear Dispersive Wave Equations - Part | of Il
For Part 2, see MS-Mo-E-18
Organizer: Yanzhi, Zhang

209B

Missouri Univ. of Sci. & Tech.
Organizer: Cai, Yongyong Beijing Computational Sci. Research Center
Organizer: Lakoba, Taras Univ. of Vermont
Abstract: Nonlinear dispersive wave equations have applications in various
fields, such as quantum mechanics, nonlinear optics, fluid dynamics, electro-
magnetic theory and so on. This mini-symposium focuses on both theoretical
and numerical studies on various nonlinear dispersive wave equations. The
topics include, but not limited to, existence of traveling wave solutions, or-
bital stability of solitary waves, numerical algorithms to solve nonlinear wave
equations, and numerical computations.

» MS-Mo-D-18-1 13:30-14:00
Nonlinear Wave and Schrodinger Equation on Non-trapping Asymptotically

Conic Manifold

Zhang, Junyong Beijing Inst. of Tech. & Beijing Computational Sci.

Research Center

Abstract: We will look at the establishment of the global-in-time Strichartz
estimates for the wave and Schrodinger equation on non-trapping asymptot-
ically conic manifold. By using the Strichartz estimates, we study the well-
posedeness and long-time behavior of the solutions to some nonlinear wave
and Schrodinger equations. Some of results are from a joint work with Andrew
Hassell.
» MS-Mo-D-18-2 14:00-14:30
Inverse Problems for the Schrédinger Equation via Carleman Estimate
Zheng, Chuang Beijing Normal Univ.

Abstract: In this talk we will discuss the Semilinear fourth order Schrédinger
operator and its Carleman estimate. The Carleman estimate is used to prove
the Lipschitz stability for an inverse problem consisting in retrieving the sta-
tionary potential from boundary measurements.

» MS-Mo-D-18-3 14:30-15:00
Pseudo-arclength Continuation Algorithms for Symmetry-breaking Solutions
of Spin-1 Bose-Einstein Condensates

Chien, Cheng-Sheng Chien Hsin Univ. of Sci. & Tech.

Abstract: We study pseudo-arclength continuation algorithms for computing
the ground state and excited-state solutions of two-dimensional spin-1 BEC.
Here the chemical potential, the magnetic potential, and magnetization are
used as the three components for the continuation variable. We implement the
pseudo-arclength continuation algorithm until the magnetization condition is
satisfied. Of particular interest here is the investigation of symmetry-breaking
solutions. Some numerical experiments on Na-23 and Rb-87 are reported.

» MS-Mo-D-18-4 15:00-15:30
Ground States of Two-Dimentional Attractive Bose-Einstein Condensates

Guo, Yujin Wuhan Inst. of Physics & Mathematics, Chinese

Acad. of Sci.
Abstract: This talk is focussed on the analytic properties, including the thresh-
old, mass concentration and symmetry breaking, of ground states for Bose-
Einstein condensates (BEC) with attractive interactions in R?2.

MS-Mo-D-19 13:30-15:30 307B
Multiscale methods with applications in fluid mechanics and materials model-
ing. - Part | of Ill

For Part 2, see MS-Mo-E-19

For Part 3, see MS-Tu-D-19

Organizer: Brown, Donald Univ. of Bonn

Organizer: Henning, Patrick Univ. of Muenster
Abstract: With this Minisymposium we aim to gather leading researchers in
the field of numerical multiscale methods, i.e. methods that are construct-
ed to efficiently tackle differential equations with a large spectrum of length
and time scales. The speakers present a wide range of different applications
and approaches resulting in an extensive exchange of ideas. Among oth-
ers, parabolic and hyperbolic multiscale problems are discussed, as well as
Maxwell’s equations or the two-phase flow equations in porous media. The
minisymposium focuses on the practical aspects of the methods, as well as
on questions regarding a corresponding numerical analysis.

» MS-Mo-D-19-1 13:30-14:00
Multiscale Multilevel Monte Carlo Estimation of Transport Properties in Het-
erogeneous Flows

Icardi, Matteo KAUST
TEMPONE, RAUL KING ABDULLAH Univ. OF Sci. & Tech.

Abstract: We propose a general-purpose algorithm and computational code
for the solution of Partial Differential Equations (PDEs) on random geome-
try and with random parameters. We make use of the key idea of MLMC,
based on different discretization levels, extending it in a more general contex-
t, making use of a hierarchy of resolution scales, solvers, models and other
numerical/geometrical discretization parameters. Modifications of the classi-
cal MLMC are proposed to further reduce variance far from the asymptotic
regimes.

» MS-Mo-D-19-2 14:00-14:30
A Generalized Multiscale Finite Element Method for the Brinkman Equation
Li, Guanglian Texas A&M Univ.

Abstract: We develop and analyze a robust and efficient Generalized Multi-
scale Finite Element Method (GMsFEM) for the Brinkman model in two di-
mensions. Using the GMsFEM framework we construct suitable coarse-scale
spaces for the velocity and pressure that yield a robust mixed GMsFEM. This
is a joint work with Juan Galvis and Ke Shi.

» MS-Mo-D-19-3 14:30-15:00
Multiscale Simulations for Wave Propagation in Heterogeneous Media Using
Generalized Multiscale Finite Element Methods

Fu, Shubin Texas A&M Univ.

Abstract: We propose a Generalized Multiscale Finite-Element Method for e-
lastic wave propagation in heterogeneous, anisotropic media, where we con-
struct basis functions from multiple local problems for both the boundaries and
interior of a coarse node support or coarse element. The application of multi-
scale basis functions can capture the fine scale medium property variations,
and allows us to greatly reduce the degrees of freedom that are required to
implement the modeling.

» MS-Mo-D-19-4
Numerical Homogenization for the Wave Equation.
Henning, Patrick

15:00-15:30

Univ. of Muenster

Abstract: We propose and analyze a multiscale method for the wave equation.
The proposed method does not require any assumptions on space regulari-
ty or scale-separation and it is formulated in the framework of the Localized
Orthogonal Decomposition (LOD). We derive rigorous a priori error estimates
for the L2-approximation properties of the method, finding that convergence
rates of up to third order can be achieved.
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MS-Mo-D-20 13:30-15:30 210B
Low-rank Tensor Approximation in Multi-parametric and Stochastic PDEs -
Part | of Il

For Part 2, see MS-Mo-E-20
Organizer: Litvinenko, Alexander
Organizer: Matthies, Hermann

KAUST, UQ & ECRC Centers
TU Braunschweig, Inst. of Scientific
Computing
Organizer: Nouy, Anthony Ecole Centrale Nantes
Abstract: Approximations of stochastic and multi-parametric differential equa-
tions may lead to extremely high dimensional problems that suffer from the so
called curse of dimensionality. Computational tractability may be recovered by
relying on adaptive low-rank/sparse approximation. The tasks are 1) to keep a
low-rank approximation of the high-dimensional input data through the whole
computing process, 2) compute the solution and perform a post-processing
in a low-rank tensor format. The post-processing may include computation
of different statistics, visualization of a small portion of large data, large data
analysis. The aim is to develop numerical methods which will reduce the com-
putational cost as well as the storage requirement from O(n?) to O(knd),
where k is a small integer (related with the rank). The purpose of this min-
isymposium is to bring together experts in adaptive discretization/solution of
stochastic/multi-parametric problems, experts in multi-linear algebra and ex-
perts in uncertainty quantification methods.

» MS-Mo-D-20-1 13:30-14:00
Time-dependent Low-rank Approximation Method for Solving Parametric Dy-
namical Systems

BILLAUD-FRIESS, Marie
Nouy, Anthony

Ecole Centrale de Nantes
Ecole Centrale Nantes

Abstract: This talk concerns a low-rank approximation method for the mod-
el reduction of non-linear parametric dynamical systems. The proposed ap-
proach combines the construction of a time dependent reduced space in
which the full model is projected to derive the reduced dynamical system
that takes into account the basis dynamic through a modified flux. Here, the
reduced space basis is selected in a greedy fashion among a snapshot in
parameter of the solution trajectories using a posteriori error estimate.

» MS-Mo-D-20-2 14:00-14:30
Approximating Stochastic Galerkin Operator in the Tensor Train Data Format
Litvinenko, Alexander KAUST, UQ & ECRC Centers
Matthies, Hermann TU Braunschweig, Inst. of Scientific Computing

Abstract: We apply Tensor Train approximation to solve stochastic elliptic
PDE with stochastic Galerkin discretization. We compare two strategies of
the polynomial chaos expansion: sparse and full polynomial sets. In full set,
the polynomial orders are chosen independently in each variable, which pro-
vides higher flexibility and accuracy. We demonstrate that full expansion set
encapsulated in TT format is indeed preferable in cases when high accuracy
and high polynomial orders are required. Many numerical experiments are
provided.

» MS-Mo-D-20-3 14:30-15:00
Kolmogorov Widths and Low-rank Approximations of Parametric Elliptic PDEs
Bachmayr, Markus UPMC Paris 06

Abstract: This talk is concerned with low-rank approximations of solution man-
ifolds of parametric diffusion equations, with a particular focus on the case of
piecewise constant parametrized diffusion coefficients. Decay estimates for
the Kolmogorov widths of solution manifolds are established, which are close-
ly connected to the performance that can be achieved by the reduced basis
method. The estimates are illustrated by numerical experiments. (Joint work
with Albert Cohen.)

» MS-Mo-D-20-4 15:00-15:30
Adaptive-fiber Tensor-trains with Application to Bayesian Inference

Gorodetsky, Alex Massachusetts Inst. of Tech.

Marzouk, Youssef Massachusetts Inst. of Tech.

Abstract: Tensor-train (TT) decompositions can enable dramatic compression
of arrays arising from discretizations of high dimensional functions. In many
applications, however, it is unclear how to specify the discretization level. We
propose an extension to TT decomposition that yields virtual discretization-
invariance by taking advantage of additional structure (e.g., smoothness, pe-
riodicity, along with derivative information) to adaptively approximate each
tensor fiber. We apply the new adaptive-fiber TT decomposition to yield a
sampling-free Bayesian inference approach.

IM-Mo-D-21 13:30-15:30
Mathematical Optimization of Gas Transport
Organizer: Koch, Thorsten
Abstract: About 25
Talk 1: Evaluating gas network capacities Prof. Dr. Thorsten Koch, TU-Berlin,
koch@zib.de In 2008 Open Grid Europe, Germany’ s largest gas transport
system operator, initiated the Research Cooperation Network Optimization
(ForNe) due to the challenges imposed by new regulations on gas transporta-
tion. Researcher from six intuitions and supported by the German regulation
authority worked on modelling and solving mid- and long-term capacity plan-
ning problems in gas transport networks. Building on the mathematical results
of the project a prototype system was built using a new paradigm in capacity
planning. We will report on the results of this seven year project.
Talk 2: Complex European gas supply leads to ever new chal-
lenges Dr. Jessica Révekamp, Open Grid Europe GmbH, jessi-
ca.roevekamp@googlemail.com The European gas supply is characterized
by a variety of sources of supply, high import dependency, numerous market
actors along the value chain and different gas compositions and pressure lev-
els in the pipeline system. Member States have different requirements for gas
properties as well as different measurement and regulation systems. There-
by, the focus is always on the security of supply. The discourse shows how
these challenges are dealt with and what future developments the European
gas supply will have to adapt to.
Talk 3: Mathematical modeling, simulation, and optimization using the ex-
ample of gas networks Prof. Dr. Alexander Martin, Universitét Erlangen-
Nirnberg, Alexander.Martin@math.uni-erlangen.de Beginning Oct. 1st 2014,
the German national science foundation’ s collaborative research cen-
ter/transregio 154 Mathematical modeling, simulation, and optimization using
the example of gas networks will start with more than 20 projects at 5 loca-
tions over a 4 to 12 year timeframe. The focus is to study the underlying and
inherent mathematical problems including the design of a consistent hierarchy
of models, from PDE driven up to combinatorial, the studying of appropriate
error controls at each level as well as the development of global optimal so-
lutions methods. We will report on these goals, challenges, and present first
results.
Talk 4: MODAL: GasLab Dr. Janina Korper, Zuse-Institute Berlin (ZIB), koer-
per@zib.de Supported by the German Federal Ministry of Education and Re-
search the Research Campus MODAL (Mathematical Optimization and Data
Laboratories) started its operation in 2014. A major part of it is the GasLab
where ZIB together with Open Grid Europe will research new methods for
improved real time control of the gas transport network. Complementing the
previous talk, which focusses on improved theory, the GasLab’ s mission is
to bring the latest in mathematical optimization into practical use.

» IM-Mo-D-21-1 13:30-14:00
Evaluating Gas Network Capacities

Koch, Thorsten

309B

TU Berlin / Zuse-Insitute Berlin

TU Berlin / Zuse-Insitute Berlin

Abstract: In 2008 OGE, Germany’ s largest gas transport system opera-
tor, initiated the Research Cooperation Network Optimization due to the chal-
lenges imposed by new regulations on gas transportation. Researcher from 6
intuitions worked on modelling and solving mid- and long-term capacity plan-
ning problems in gas transport networks. Building on the mathematical results
of the project a prototype system was built using a new paradigm in capacity
planning. We report on the results of this 7 year project.

» IM-Mo-D-21-2 14:00-14:30
Mathematical Modeling, Simulation, and Optimization Using the Example of
Gas Networks

Martin, Alexander Friedrich-Alexander-Univ. Erlangen-Nuremberg

Abstract: The focus of the collaborative research center TRR154, support-

ed by the German science foundation, is to study the optimization of gas

transport networks and its underlying and inherent mathematical problems in-

cluding the design of a consistent hierarchy of models, from PDE driven up to

combinatorial, the studying of appropriate error controls at each level as well

as the development of global optimal solutions methods. We will report on

these goals, challenges, and present first results.

» IM-Mo-D-21-3

Complex European Gas Supply Leads to Ever New Challenges

Roevekamp, Jessica CYRCO GmbH

Abstract: The European gas supply is characterized by a variety of sources
of supply, high import dependency, numerous market actors along the value
chain and different gas compositions and pressure levels in the pipeline sys-
tem. The goal is to create one European market while securing future supply,
although Member States have different regulatory regimes. The discourse

14:30-15:00
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shows how these challenges are dealt with and what future developments the
European gas supply will have to adapt to.

» IM-Mo-D-21-4 15:00-15:30
MODAL GasLab - Optimization Approaches of Real World Problems in the
Gas Transport Industry

Lenz, Ralf Zuse Inst. Berlin
Gamrath, Inken Zuse Inst. Berlin
Hennig, Kai Zuse Inst. Berlin

TU Berlin / Zuse-Insitute Berlin
Konrad-Zuse-Centrum for Information Tech. Berlin
Zuse Inst. Berlin

Koch, Thorsten
Koerper, Janina
Simon, Felix

Abstract: The MODAL GasLab (Mathematical Optimization and Data Analysis
Laboratories) brings state-of-the-art mathematical optimization methods into
practice in the gas transport industry. For example, critical flow and pressure
situations in gas networks might interrupt the gas supply of system-relevant
gas power stations. To prevent this, a new contract has been designed to
guarantee their gas supply by predefined entries. Here, we present a mod-
el formulation as well as first heuristic solution approaches based on game
theory.

MS-Mo-D-22 13:30-15:30 206A
Recent Advances in A Posteriori Error Estimation and Adaptive Methods -
Part | of Il

For Part 2, see MS-Mo-E-22

Organizer: Zhang, Shun City Univ. of Hong Kong
Organizer: Cai, Zhigiang Purdue Univ.
Abstract: Self-adaptive numerical methods provide a powerful and automat-
ic approach in scientific computing. In particular, Adaptive Mesh Refinement
(AMR) algorithms have been widely used in computational science and engi-
neering and have become a necessary tool in computer simulations of com-
plex natural and engineering problems. The key ingredient for success of
self-adaptive numerical methods is a posteriori error estimates that are able
to accurately locate sources of global and local error in the current approxi-
mation. Talks in this mini-symposium will cover some recent advances in the
development and analysis of both a posteriori estimators and (convergent)
adaptive schemes, as well as indicate directions of future research.

» MS-Mo-D-22-1 13:30-14:00
Robust and Optimal A Priori and A Posteriori Error Estimats for Diffusion E-
quations with Discontinuous Coefficients

Zhang, Shun

Abstract: For diffusion problems of discontinuous coefficients, the quasi-
monotonicity assumption (QMA) is a very important condition to guarantee
the robustness of the problem independent of the coefficients. In this talk,
new results of robust and optimal a priori and a posteriori error estimates for
various finite element approximations of diffusion problems with discontinuous
coefficients without QMA are discussed.

» MS-Mo-D-22-2 14:00-14:30
Robust A Posteriori Error Estimates for HDG Method for Convection-Diffusion
Equations

Qiu, Weifeng
Chen, Huangxin

City Univ. of Hong Kong

City Univ. of Hong Kong
Xiamen Univ.

Abstract: We propose a robust a posteriori error estimator for the hybridiz-
able discontinuous Galerkin (HDG) method for convection-diffusion equations
with dominant convection. The reliability and efficiency of the estimator are
established for the error measured in an energy norm. The energy norm is
uniformly bounded even when the diffusion coefficient tends to zero.
» MS-Mo-D-22-3 14:30-15:00
A Posteriori Error Estimation Using Auxiliary Subspace Techniques
Ovall, Jeffrey Portland State Univ.

Abstract: The discretization error for conforming simplicial finite elements is
estimated by computing a function in an auxiliary subspace. The correspond-
ing error estimates are proven to be efficient and reliable (up to an oscillation
term), and numerical experiments demonstrate its robustness with respec-
t to singularities, variation in the coefficients of the differential operator, and
polynomial degree used in the discretization.

» MS-Mo-D-22-4 15:00-15:30
Optimality of Adaptive Finite Element Methods for Controlling Local Energy
Errors

Demlow, Alan Texas A&M Univ.

Abstract: While proof of convergence and optimality of adaptive FEM (AFEM)
for controlling standard energy errors is now relatively standard, there are

few corresponding results concerning optimality of AFEM for controlling other
norms of the error. In this talk we discuss optimality of an AFEM for controlling
local energy norms of the error.

MS-Mo-D-23 13:30-15:30 208A
Recent Developments in Finite Element Methods for Variational Inequalities -
Part | of Il

For Part 2, see MS-Mo-E-23

Organizer: Nataraj, Neela Indian Inst. of Tech. Bombay
Organizer: Gudi, Thirupathi Indian Inst. of Sci., Bangalore
Abstract: Variational inequalities have been playing a key role in the modern
scientific world. The theory of variational inequalities provides a generaliza-
tion of the theory of boundary value problems and has applications in many
fields like Applied Mathematics, Mechanics, Theory of Control and so on. Un-
like variational equations, inequalities exhibit additional singularities due to
occurrence of free boundaries, which limit the regularity of the solution. The
study of computational methods for variational inequalities thus offers more
challenges. The error analysis for the finite element methods of these prob-
lems should also be derived under the limited regularity assumptions. Adap-
tive finite element techniques are quite desirable for these class of problems.
We would like to discuss and exchange some of the latest developments in
the error analysis of finite element methods for variational inequalities.

» MS-Mo-D-23-1 13:30-14:00
A Reliable Residual Based A Posteriori Error Estimator for A Quadratic FEM
for the Obstacle Problem

Gudi, Thirupathi

Abstract: In this talk, we discuss on derivation of a reliable residual based
a posteriori error estimator for the quadratic finite element method for the
obstacle problem. The crux of the error analysis is involved in defining an
appropriate Lagrange multiplier due to obstacle constraint. The numerical
experiments of adaptive algorithm with Dorfler marking strategy shows opti-
mal order convergence and illustrates that the quadratic adaptive fem is not
suboptimal.

» MS-Mo-D-23-2 14:00-14:30
A Nonconforming Finite Element Approximation for Optimal Control of the Ob-
stacle Problem

Nataraj, Neela

Indian Inst. of Sci., Bangalore

Indian Inst. of Tech. Bombay

Abstract: The talk deals with the analysis of a nonconforming finite element
method for the discretization of optimization problems governed by variational
inequalities. The state and adjoint variables are discretized using Crouziex-
Raviart (CR) nonconforming finite elements and the control is discretized us-
ing a variational discretization approach. Error estimates have been estab-
lished for the state and control variables. The theoretical results are justified
by numerical experiments.

» MS-Mo-D-23-3 14:30-15:00
Optimality and Convergence of A Standard Adaptive Conforming Linear Ele-
ment Method for An Obstacle Problem

Hu, Jun Peking Univ.

Abstract: In this talk we present the first optimality and convergence analy-
sis of a standard adaptive conforming linear element method for an obstacle
problem. The main ingredients for the analysis are the usual Scott-Zhang
quasi—interpolation operator and a refined a posteriori error estimator. This is
a joint work with Carsten Carstensen.

» MS-Mo-D-23-4 15:00-15:30
A Posteriori Error Analysis for Finite Element Methods for Fourth Order Vari-
ational Inequalities

Sung, Li-yeng
Abstract: In this talk we will discuss a posteriori error estimates for finite
element methods for fourth order variational inequalities, with applications to
obstacle problems for Kirchoff plates and optimal control problems with point-
wise state constraints. This is joint work with Susanne C. Brenner, Joscha
Gedicke and Yi Zhang.

MS-Mo-D-24 13:30-15:30 211
Recent Advances in Kinetic Equations: Numerical Methods and Their Appli-
cations - Part | of Il

For Part 2, see MS-Mo-E-24
Organizer: Haack, Jeff

Louisiana State Univ.

Los Alamos National Laboratory
Organizer: Hu, Jingwei Purdue Univ.
Organizer: Tang, Min shanghai jiao tong Univ.
Abstract: Kinetic equations and related models play an important role in many
science and engineering branches. Examples include: gas/plasma dynamic-
s, radiative transfer, semiconductor modeling, complex systems in biological
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or social sciences, etc. Designing numerical methods in these applications
present similar challenges, ranging from multiscale modeling, nonlinear anal-
ysis, to large computational expense requiring high performance computing.
This minisymposium aims to report the recent progress in the development of
numerical methods for various kinetic equations, and by bringing researchers
from diverse fields, to stimulate new problems and methods.

» MS-Mo-D-24-1 13:30-14:00
Mathematical Description of Bacterial Motion by Chemotaxis : Kinetic De-
scription and Hydrodynamic Limit

Vauchelet, Nicolas Univ. Paris 6

Abstract: Since experimental observations have shown that the motion of
bacteria (e.g. Escherichia Coli) is due to the alternation of runs’ and 'tum-
bles’, mathematical modelling of this motion thanks to a kinetic description
has been proposed. From this mesoscopic description, macroscopic models
have been derived whose study and numerical simulations are challenging,
since blow up phenomena appears at the limit.

» MS-Mo-D-24-2 14:00-14:30
A Fast Spectral Method for the Boltzmann Equation of Monatomic Gas Mix-
tures

Wu, Lei Univ. of Strathclyde

Abstract: a fast spectral method is proposed to solve the Boltzmann equa-
tion for gas mixtures, with a computational cost /m, M>N{ log N¢, where
N, is the number of frequency nodes in each frequency direction, M? is
the number of solid angle discretization, and m,. is the molecular mass ratio.
The algorithm is validated by comparing the numerical results with analytical
Bobylev-Krook-Wu (DSMC) solutions in the spatial- homogeneous (inhomo-

geneous) problems, for m,. up to 36.
» MS-Mo-D-24-3 14:30-15:00
Analysis of the Stationary Wigner Equation with Inflow Boundary Conditions
Lu, Tiao Peking Univ.

Abstract: The stationary Wigner equation with inflow boundary conditions (B-
VP) has been wideley applied in numerical simulation of nano semiconduc-
tor devices. | will introduce our recent work on analysis of the mathemat-
ical properties of the BVP and then present a semi-discrete version of the
Wigner equation and prove that the constructed numerical solution by using
the Shannon-Whittaker interpolation formula converges to the solution of the
continuous BVP as the velocity mesh size goes to zero.
» MS-Mo-D-24-4 15:00-15:30
Conservative Discrete Velocity Method for Non-equilibrium Flows
Zhang, Yonghao Univ. of Strathclyde

Abstract: Rapid advances have been made for micro/nano-fluidic technolo-
gy, which demands computationally efficient design simulation tools that can
capture non-equilibrium flow phenomena. Our recent development of con-
servative discrete velocity method for modelling gas flows beyond the Navier-
Stokes hydrodynamics will be discussed. With a moderate discrete velocity
set, we find our model can accurately recover steady and transient solutions
of the kinetic equation in the slip-flow and early transition regimes.

MS-Mo-D-25 13:30-15:30 210A
Isogeometric methods and design-through-analysis tools in CAD/CAE - Part
1 of Il

For Part 2, see MS-Mo-E-25

For Part 3, see MS-Tu-D-25

Organizer: BUFFA, Annalisa IMATI "E. Magenes”, CNR
Organizer: Giannelli, Carlotta INdAM c/o Univ. of Florence
Abstract: The development process of industrial digital products relies on
geometrical and numerical technologies provided by computer aided appli-
cations. The computational models are usually designed through commercial
Computer Aided Design (CAD) systems and subsequently processed and ap-
proximated with Computer Aided Engineering (CAE) software tools.

In order to drastically improve the efficiency and robustness of this process,
a deep interaction among scientists from geometric modeling and numerical
analysis is needed. An active area of research in this context is related to
isogeometric analysis, an emerging paradigm for the solution of partial differ-
ential equations which combines and extends finite element techniques with
CAD methods related to spline technologies. The isogeometric perspective
outlines new paths of research for the identification of geometric representa-
tions suitable for numerical simulation.

Indeed, isogeometric analysis is based on the idea that the exact geome-
try of the model should be preserved throughout the overall design-through-
analysis process and numerical methods should be able to simulate physical
phenomena directly on the CAD model. This is possible only if new, spline

based, numerical techniques are designed and innovative schemes for geo-
metric design are developed.
The minisymposium will address theoretical and computational issues that
arise in the identification, characterization and use of advanced geometric
and analytical methods that share the goal of promoting new paradigms for a
better CAD/CAE integration.
» MS-Mo-D-25-1 13:30-14:00
Algebraic Methods in NURBs Representations, Toward Isogeometric Analysis
Elber, Gershon Technion, Israel Inst. of Tech.

Abstract: IGA brought geometric design and analysis (D&A) close. We will
discuss several geometric challenges in light of IGA needs. The first will con-
sider precise integration over trimmed surfaces, by untrimming them. Anoth-
er topic that will be considered is the problem of contact analysis. Several
methods to detect contacts and collisions and to precisely integrate over non-
compatible surfaces will be considered.
* In collaboration with Fady Massarwi, Myung Soo Kim and Annalisa Buffa.
» MS-Mo-D-25-2 14:00-14:30

A New Basis Construction for the PHT-Splines

Kang, Hongmei

Chen, Falai

Deng, Jiansong

Univ. of Sci. & Tech. of China
Univ. of Sci. & Tech. of China
Univ. of Sci. & Tech. of China

Abstract: In this talk, we first point out some limitations of PHT-spline basis,
i.e., some of the basis functions decay rapidly for certain mesh refinement,
which leads to numerical instability in data fitting and finite element analysis.
We then propse a new basis construction for the PHT-splines which overcome
the above limitations.
» MS-Mo-D-25-3 14:30-15:00
Overlapping Schwarz Preconditioners for Isogeometric Collocation Methods
Cho, Durkbin Dongguk Univ.
Pavarino, Luca F. Univ. of Milan
Scacchi, Simone Univ. of Milan
Beirao Da Veiga, Lourenco Univ. of Milan

Abstract: In this talk, an additive overlapping Schwarz method for isogeomet-
ric collocation discretizations is introduced and studied. The resulting pre-
conditioner, accelerated by GMRES, is shown to be scalable with respect to
the number of subdomains and very robust with respect to the isogeometric
discretization parameters such as the mesh size and polynomial degree, as
well as with respect to the presence of discontinuous elliptic coefficients and
domain deformations.

» MS-Mo-D-25-4 15:00-15:30
Scalable BDDC Preconditioners for Isogeometric Analysis of Elliptic Problem-
s.

Univ. of Milan

Dongguk Univ.

Univ. of Milan

Pavarino, Luca F.
Cho, Durkbin

Scacchi, Simone
Zampini, Stefano KAUST
Beirao Da Veiga, Lourenco Univ. of Milan
Widlund, Olof B. Courant Inst. of Mathematical Sci., New York Univ.

Abstract: We will present and study BDDC (Balancing Domain Decomposition
by Constraints) preconditioners with different scalings for Isogeometric Analy-
sis discretizations of scalar elliptic problems. We show that the condition num-
ber of the resulting BDDC preconditioner is scalable with a quasi-optimal poly-
logarithmic bound, independently of coefficient discontinuities across subdo-
main interfaces. Extensive numerical experiments support the theory and
show the BDDC strong performance, in particular when a novel deluxe scal-
ing is employed.

MS-Mo-D-26 13:30-15:30 110
Perturbation theory for linear/nonlinear eigenvalue problems in action - Part |
of ll

For Part 2, see MS-Mo-E-26

Organizer: Nakatsukasa, Yuji Univ. of Tokyo
Organizer: Miedlar, Agnieszka EPF Lausanne
Abstract: In numerical analysis, perturbation theory has earned their fame as
primarily theoretical contributions, but nonetheless their role in practical com-
putations is crucial. Perturbation results are used extensively for analyzing
stability of numerical algorithms or the accuracy of numerical approximation,
and sometimes to inspire new algorithm design. Applications include solving
PDEs, simulating dynamical systems and model reduction. With the goal to
share its beauty and practical importance to a broader audience, this minisym-
posium reviews classical and recent outstanding results and open problems
in eigenvalue perturbation theory, treating both matrices (linear, polynomial
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and general nonlinear eigenvalue problems) and linear operators.
» MS-Mo-D-26-1 13:30-14:00
Relative Perturbation Theory for Diagonally Dominant Matrices
Dopico, Froilan M. Universidad Carlos Ill de Madrid

Abstract: Diagonally dominant matrices are very important in applications and
have been extensively studied in the last 50 years. Therefore, it is difficult to
believe that something really new can be said on these matrices. However,
in the last four years a number of highly structured perturbation results have
been proved for these matrices and used to prove that many accurate com-
putations are possible for these matrices. This talk presents an overview of
these perturbation results.

» MS-Mo-D-26-2 14:00-14:30
Convergence Proof for Some lterative Projection Methods from A Perturbation
Bound for Symmetric Eigenvalue Problems

Aishima, Kensuke The Univ. of Tokyo

Abstract: We study the convergence of certain efficient projection methods
using restarting and shift-and-invert technique for solving symmetric eigen-
value problems. More precisely, we show that the Ritz pairs converge to ex-
act eigenpairs, although they are not necessarily the target eigenpairs. The
key tool for the proof is a perturbation bound obtained by Crouzeix, Philippe,
and Sadkane. Our result covers the Jacobi - Davidson and the rational Krylov
methods with restarting and preconditioning.
» MS-Mo-D-26-3 14:30-15:00
Perturbation of Partitioned Linear Response Eigenvalue Problems
Teng, Zhongming Fujian Agriculture & Forestry Univ.
Li, Ren-Cang Univ. of Texas at Arlington

Abstract: This talk is concerned with the perturbation of the partitioned linear

response eigenvalue problem. A bound on how the eigenvalues change is

obtained. It is of linear order with respect to the diagonal blocks perturbation-

s but of quadratic order with respect to the off-diagonal perturbations. The

result is helpful in understanding how the Ritz values move towards eigenval-

ue in some efficient numerical algorithms for the linear response eigenvalue

problem.

» MS-Mo-D-26-4

Generic Low-Rank Perturbations of Alternating Matrix Pencils

Batzke, Leonhard Technical Univ. Berlin

15:00-15:30

Abstract: Many applications, in particular ones from control, lead to T
alternating (i.e., symmetric / skew-symmetric) matrix pencils and important
characteristics can be read off from the canonical form of this pencil. In this
talk, we will discuss how the canonical form is altered when a T-alternating
regular matrix pencil is subjected to a low-rank perturbation. Surprisingly,
compared to arbitrary perturbations, the effect we observe is very different
when the perturbation is T-alternating as well.

MS-Mo-D-27 13:30-15:30 407
Numerical Simulations in Poromechanics - Part | of llI
For Part 2, see MS-Mo-E-27

For Part 3, see MS-Tu-D-27

Organizer: Gaspar, Francisco

Organizer: Hu, Xiaozhe

Organizer: Rodrigo, Carmen Univ. of Zaragoza
Organizer: Zikatanov, Ludmil The Pennsylvania State Univ.
Abstract: Poromechanics studies the interactions between fluid motion and
deformation in porous media. It has important applications including consol-
idation, subsidence due to fluid withdrawal, and hydraulic fracturing. Many
discretizations and solver schemes have been developed for poromechanics
but the design of effective simulation techniques for handling the coupling be-
tween fluid motion and solid deformation is still a challenging task. The main
theme of the minisymposium is on the advanced numerical algorithms for sim-
ulating poromechanics. The focus is on robust discretizations, adaptivity and
efficient nonlinear and linear solvers for various poroelastic models and their
applications.

» MS-Mo-D-27-1 13:30-14:00
Numerical Issues in the Simulation of Coupled Poromechanics by Mixed Finite
Elements

Ferronato, Massimiliano

Univ. of Zaragoza
Tufts Univ.

Univ. of Padova

Abstract: The numerical solution to coupled poromechanics is still a chal-
lenging task because of several issues: (1) pore pressure instability, (2) large
number of unknowns, and (3) ill-conditioning of the discretized system. The
use of Mixed Finite Elements can alleviate the numerical oscillations in the
pressure solution, but give rise to very large and ill-conditioned systems of

algebraic equations. The use of efficient block preconditioners is presented
and discussed to accelerate convergence in complex real-world applications.

» MS-Mo-D-27-2 14:00-14:30
Uzawa Smoother in Multigrid for Poroelasticity Equations
Luo, Peiyao TU Delft

Rodrigo, Carmen
Gaspar, Francisco
Oosterlee, Cornelis

Univ. of Zaragoza
Univ. of Zaragoza
CWI -center for mathematics & computer Sci.

Abstract: A multigrid method is employed for the poroelastic equations with
an Uzawa-type iteration as the smoother. Our analysis of the smoother is
based on the framework of local Fourier analysis. An analytic bound can be
obtained on the smoothing factor associated with the proposed smoother. Nu-
merical experiments show that the smoothing factor reflects well the two-grid
convergence factor obtained from local Fourier analysis, as well as the actual
convergence factor from the real multigrid cycles.

» MS-Mo-D-27-3 14:30-15:00
A Robust Multigrid Method for Discontinuous Galerkin Discretizations of S-
tokes and Linear Elasticity Equations

Hong, Qingquo Johann Radon Inst. for Computational & Applied
Mathematics (RICAM), Austrian Acad. of Sci.
(&#214;AW)

Univ. of Duisburg-Essen

PKU,and The Pennsylvania State Univ.

The Pennsylvania State Univ.

Kraus, Johannes
Xu, Jinchao
Zikatanov, Ludmil

Abstract: We consider multigrid methods for discontinuous Galerkin H(div)-
conforming discretizations of the Stokes and linear elasticity equations. We
show that the variable V-cycle and W-cycle multigrid methods with nonnested
bilinear forms are optimal and robust, with convergence rates independent of
the mesh size and also of the material parameters such as the Poisson ratio.
We further report on the extension of the convergence results to the Brinkman
problem.

MS-Mo-D-28 13:30-15:30 109
Weak Galerkin Method and Its Applications - Part | of IlI

For Part 2, see MS-Mo-E-28
For Part 3, see MS-Tu-D-28
Organizer: Chen, Long

Univ. of California at Irvine
Organizer: Ye, Xiu Univ. of Arkansas at Little Rock
Organizer: Zhang, Ran Jilin Univ.
Abstract: The Weak Galerkin method is an extension of the standard Galerkin
finite element method where classical derivatives were substituted by weakly
defined derivatives on functions with discontinuity. As such, the WG methods
have the flexibility in handling complex geometry and low regularity solutions,
the simplicity in analyzing real-world physical problems, and the symmetry in
reformulating the original PDEs. The aim of this mini-symposium is to bring
together specialists in order to ex- change ideas regarding the development of
WG-FEMs and its industry and research applications. Since women is an un-
derrepresented group in mathematics and engi- neering, we pay a particular
attention to attract female participants.

» MS-Mo-D-28-1 13:30-14:00
Weak Galerkin Finite Element Methods: Basic Principles and Recent Devel-
opments

Wang, Junping National Sci. Foundation

Abstract: In this talk, the speaker will first describe the basic principles for
weak Galerkin (WG) finite element methods by using some model PDEs. The
speaker will then present some recent developments of WG on three class
of problems: (1) PDEs in non-divergent form, (2) PDEs that are generally
characterized by inf-sup conditions, and (3) div-curl systems.

» MS-Mo-D-28-2 14:00-14:30
Innovative Weak Galerkin Finite Element Methods with Application in Fluores-
cence Tomography

Wang, Chunmei Georgia Inst. of Tech.

Abstract: Fluorescence Tomography (FT) is an emerging, in vivo non-invasive
3-D imaging technique which reconstructs images that characterize the distri-
bution of molecules that are tagged by fluorophores. We present a new and
efficient numerical algorithm for FT model by using weak Galerkin (WG) finite
element methods. Error estimates in an H2-equivalent norm and the usu-
al L? norm are established. Some numerical experiments are presented to
illustrate the efficiency and accuracy of the numerical scheme.
» MS-Mo-D-28-3
Recent Development of Weak Galerkin Methods

14:30-15:00
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Ye, Xiu

Abstract: Newly developed weak Galerkin finite element methods will be in-
troduced for solving partial differential equations. Weak Galerkin methods
have the flexibility of employing discontinuous elements and share the sim-
ple formulations of continuous finite element methods at the same time. The
Weak Galerkin method is an extension of the standard Galerkin finite element
method where classical derivatives were substituted by weakly defined deriva-
tives on functions with discontinuity. Recent development of weak Galerkin
methods will be discussed.

» MS-Mo-D-28-4 15:00-15:30
Weak Galerkin Finite Element Methods and Numerical Applications
Mu, Lin Michigan State Univ.

Abstract: Weak Galerkin FEMs are new numerical methods that were first in-
troduced by Wang and Ye for solving general second order elliptic PDEs. The
differential operators are replaced by their weak discrete derivatives, which
endows high flexibility. This new method is a discontinuous finite elemen-
t algorithm, which is parameter free, symmetric, symmetric, and absolutely
stable. Furthermore, through the Schur-complement technique, an effective
implementation of the WG is developed. Several numerical applications will
be discussed.

Univ. of Arkansas at Little Rock

MS-Mo-D-29 13:30-15:30 305
Multilevel Monte Carlo methods and applications - Part | of IlI

For Part 2, see MS-Mo-E-29
For Part 3, see MS-Tu-D-29
Organizer: TEMPONE, RAUL

KING ABDULLAH Univ. OF Sci. & Tech.
Organizer: Giles, Michael Univ. of Oxford
Organizer: Nobile, Fabio MATHICSE - EPFL
Abstract: Monte Carlo methods are general, flexible sampling methods for the
computation of expected values of observables arising in stochastic systems.
Monte Carlo methods are very attractive since they are simple to implement
and their rate of convergence is very robust. Still, in the context of random
evolution of large systems arising from the discretization of differential equa-
tions subject to randomness, their cost can be too large for practical purpos-
es. The recently created Multilevel Monte Carlo method extended, to multiple
levels, the idea of using a coarse numerical approximation as a method for
control variate to a finer one, reducing the variance and the required number
of samples on the finer grid. Multilevel Monte Carlo changed the computation-
al landscape of stochastic problems described in terms of differential equa-
tions, which are commonplace, for instance, when carrying out Uncertainty
Quantification in applications. In this minisymposium we intend to present the
latest algorithmic and theoretical contributions to Multilevel Monte Carlo meth-
ods, focusing also on novel applications arising in, among others, stochastic
social, chemical and biological modeling, wireless communication networks,
computational finance, stochastic particle systems and engineering modeling
with random PDEs.

» MS-Mo-D-29-1 13:30-14:00
Stabilization of Multilevel Monte-Carlo Methods for Stochastic Differential E-
quations with Multiple Scales

Abdulle, Assyr EPFL

Abstract: In this talk we will present recent developments in the design of sta-
bilized numerical methods for stiff stochastic problems [A.Abdulle,G.Vilmart,
PIROCK: a swiss-knife partitioned implicit-explicit ROCK integrator for stiff
diffusion-advection-reaction problems with or without noise, J. Comput. Phys.
2013]. We then present two stabilized multilevel Monte Carlo method for mean
square stable SDEs [A.Abdulle, A.Blumenthal, Stabilized multilevel Monte

Carlo method for stiff stochastic differential equations, J. Comput. Phys.
2013].
» MS-Mo-D-29-2 14:00-14:30
Multilevel Ensemble Kalman Filter
Law, Kody ORNL
TEMPONE, RAUL KING ABDULLAH Univ. OF Sci. & Tech.
Hoel, Haakon Univ. of Oslo

Abstract: This work embeds a multilevel Monte Carlo (MLMC) sampling strat-
egy into the Monte Carlo step of the ensemble Kalman filter (ENKF), thereby
yielding a multilevel ensemble Kalman filter (MLENKF) which has provably
superior asymptotic cost to a given accuracy level. The theoretical results are
illustrated numerically.

» MS-Mo-D-29-3
MLMC for PDE Solutions Based on Feynman-Kac Theorem
Giles, Michael

14:30-15:00

Univ. of Oxford

Bernal, Francisco

Abstract:  The Feynman-Kac theorem expresses solutions to high-

dimensional parabolic PDEs as expectations of functionals of Brownian dif-

fusions. Existing methods using the Euler-Maruyama discretisation achieve

O(eps) RMS accuracy at a cost which is O(e~?). We present a new MLMC

method with a reduced cost which is O(e™?) if log terms are neglected. This

relies heavily on theoretical results derived by E. Gobet and others, and is

supported by numerical experiments.

» MS-Mo-D-29-4

The Forward-reverse Method for Conditional Markov Processes

Bayer, Christian Weierstrass Inst., Berlin

Instituto Superior Tecnico

15:00-15:30

Abstract: In this paper we derive stochastic representations for the finite-
dimensional distributions of a multidimensional Markov process on a fixed
time interval, conditioned on the terminal state. The conditioning can be with
respect to a fixed point or more generally with respect to some subset. The
corresponding Monte Carlo estimators have essentially root-N accuracy, and
hence they do not suffer from the curse of dimensionality. We also present
applications in statistical inference of stochastic reaction networks.

MS-Mo-D-30 13:30-15:30
Mathematics, statistics and computation in metrology
Organizer: Cox, Maurice National Physical Laboratory
Abstract: Mathematics, statistics and computation in metrology encompass
any area where observations are made or gathered and, together with avail-
able contextual information, are analysed using mathematical, statistical or
numerical procedures. The minisymposium includes the mathematical and
statistical modelling of measuring systems, the numerical solution of those
models and, given observational uncertainties, the quantification of uncertain-
ties associated with the solution. Numerical methods applied cover the use
of existing capability such as provided by software libraries and novel solu-
tion techniques that are yet to find their way into mainstream use. Application
areas are diverse including physics, chemistry, biology and medicine.

VIP2-2

» MS-Mo-D-30-1 13:30-14:00
Data Analysis for Chemical Microscopy
Dewar, Mike Numerical Algorithms Group Ltd

Abstract: Spectroscopic microscopy is used for the detection of molecular
compounds within the micro and nano-scale structures of cells, tissues and
materials. Analysis of the very large hyperspectral image stacks acquired
is computationally challenging, and accurate interpretation often depends on
combining multiple complementary imaging modes. This talk will describe the
development of tools to allow non-ICT experts to combine multiple types of
imaging data and efficiently explore these data sets to create novel insights.

» MS-Mo-D-30-2 14:00-14:30
Tipping Point Analysis: A Computational Framework for Studying Transitions
and Bifurcations in Time Series

Livina, Valerie National Physical Laboratory

Abstract: We develop a methodology for anticipating (pre-tipping), detecting
(tipping) and forecasting of tipping points in dynamical systems. Early warning
signals are analyzed using lag-1 autocorrelations in sliding windows; detec-
tion is performed using potential analysis with potential contour plot; forecast
is performed by extrapolation of dynamically derived Chebyshev coefficients
of the approximation of the probability density. We distinguish transitional and
bifurcational tipping points by the structure of the underlying potential in the
stochastic modelling equation.
» MS-Mo-D-30-3
Chebyshev Polynomials in Metrology
Cox, Maurice

14:30-15:00

National Physical Laboratory

Abstract: Formulation of many problems in metrology involve optimization,
approximation, differential equations, and other mathematical disciplines. Nu-
merical software libraries exist to help solve such problems. In recent years
the Chebfun software facility appeared that offered high-accuracy numerical
computation with functions, but with “symbolic feel and numerical speed” .
This talk will indicate how metrology can benefit from Chebfun and give exam-
ples of application such as uncertainty propagation and calculations involving
probability distributions.
» MS-Mo-D-30-4
Regularization for High-speed Waveform Metrology
Dienstfrey, Andrew National Inst. of Standards & Tech.
Abstract: We study multiple algorithms to select regularization parameters to

stabilize deconvolution in high-speed communication measurement applica-
tions, investigating these algorithms in the presence of unspecified noise cor-

15:00-15:30



14

ICIAM 2015 Schedules

relation, analyzing their joint multivariate performance distribution by Monte
Carlo. We find that several parameter selection algorithms are not robust to
unspecified noise correlations. While directly relevant to metrology for high-
speed communication systems, our analysis suggests that these results apply
to dynamic metrology applications more broadly

MS-Mo-D-31 13:30-15:30 405

Numerical Computation with Functions and Chebfun - Part | of Il

For Part 2, see MS-Mo-E-31

For Part 3, see MS-Tu-D-31

Organizer: Trefethen, Lloyd N. Univ. of Oxford

Organizer: Guettel, Stefan The Univ. of Manchester

Abstract: A recent theme in algorithms and software is efficient numerical

computation with functions in a manner that "feels symbolic” since the accu-

racy is high and underlying discretizations (Chebyshev, Fourier,...) are hidden

from the user. Projects of this kind include Chebfun, pychebfun, ApproxFun,

and PaCAL. A pervasive theme in this work is the use of continuous ana-

logues of familiar discrete mathematical objects and algorithms. This min-

isymposium will present new developments in the areas of (1) differential and

integral equations, (2) working with functions, and (3) rootfinding and linear

algebra.

» MS-Mo-D-31-1

Solving ODEs with Chebfun and Chebgui

Trefethen, Lloyd N. Univ. of Oxford

Abstract: Chebfun is the most convenient system in existence for numerical
solution of ODEs and systems of ODEs. We describe its design, the combined
effort by, among others, Driscoll, Birkisson, Bornemann, and Hale. Everything
is done in a continuous setting using Frechet derivative operators instead of
Jacobian matrices. We highlight newer features including ultraspherical dis-
cretizations and Chebfun solution of IVPs. All this can be accessed with no
programming at all through the graphical user interface CHEBGUI.

» MS-Mo-D-31-2 14:00-14:30
Remez and CF Digital Filtering and Approximation in Chebfun

Javed, Mohsin

13:30-14:00

Univ. of Oxford

Abstract: The Remez algorithm, also known as the Parks-McClellan algorith-
m, is used for designing finite impulse response digital filters. In this talk we
will discuss how Chebfun’s trigonometric interpolation and root finding algo-
rithms allow us to design digital filters robustly and accurately. We compare
our algorithm with MATLAB’s implementation. We also show how a new filter
design algorithm based on the Cartheodory-Fejer approximation is the natural
near-best filter design procedure of practical importance.
» MS-Mo-D-31-3
Toward Chebfun in 3D
Hashemi, Behnam

14:30-15:00

Univ. of Oxford

Abstract: We present experiments with three techniques to represent 3D
functions in Chebfun. The first technique is a purely trivariate tensor prod-
uct method which computes an order-3 tensor containing coefficients of the
Chebyshev expansion of the given function f. The other two approaches are
based on low-rank approximations and use ACA-type ideas to create a slice
decomposition of f, being different in whether or not they explicitly use the full
tensor of values of f.

» MS-Mo-D-31-4 15:00-15:30
Bayesian Inference for Multiphase Darcy Flow Models
Icardi, Matteo KAUST

Abstract: When Darcy’s equation is extended to multiphase flows, it is of-
ten used in conjunction with empirical models, whose parameters lump many
complex physical phenomena and have to be estimated case by case. In this
work we implement with Chebfun one-dimensional Darcy flow models and a
Bayesian algorithm to estimate posterior PDFs of flow parameters

MS-Mo-D-32 13:30-15:30 307A
Reduced-order modeling in uncertainty quantification and computational fluid
dynamics - Part | of Ill

For Part 2, see MS-Mo-E-32

For Part 3, see MS-We-E-03

Organizer: Chen, Peng ETH Zurich (Swiss Federal Inst. of Tech. in Zurich)

Organizer: Quarteroni, Alfio EPFL
Organizer: Rozza, Gianluigi SISSA, International School for Advanced
Studies

Abstract: This proposed minisymposium is about the development and ap-
plication of reduced-order modeling techniques in the fields of uncertainty
quantification and computational fluid dynamics for control, optimization and

design. Large-scale computing is commonly faced in these fields due to the
high computational complexity of solving parametric and/or stochastic sys-
tems described by, e.g. partial different equations, which may lead to unaf-
fordable computational burden for real-world application. In order to tackle this
challenge, reduced-order modeling (e.g. RB, POD, EIM, PGD) techniques
with the aim of capturing and utilizing the most important features of these
systems are particularly in need for real-time and/or many-query computing.
This minisymposium focuses on the development and application of reduced-
order modeling techniques in following themes: 1. efficient and reliable a
posteriori error estimates for reduced solution and output; 2. forward un-
certainty quantification problems, e.g. sensitivity analysis, risk prediction or
reliability analysis with scientific and engineering applications; 3. stochastic
inverse problems (model calibration, parameter identification) by variational or
Bayesian approach; 4. control, optimization and design in computational fluid
dynamics possibility under uncertainties.
Reduced-order modeling techniques have undergone fast development dur-
ing the last decade and become a new frontier in scientific computing. Their
increasing popularity is witnessed by many minisymposia at congress and
conferences around the world, such as ICIAM, ICOSAHOM, WCCM, SIAM
CSE, SIAM UQ, ECCOMAS, ENUMATH. The aim of this minisymposium is
to discuss the most recent development of these techniques with emphasis
in the field of UQ and CFD and identify new directions and perspectives. For
this purpose we have invited 12 speakers with great expertise from several
universities around the world, e.g. (MIT, Stanford, Paris VI, EPFL, TU Munich,
CAS, Sandia National Laboratories, etc.)
» MS-Mo-D-32-1
Introduction of Reduced-order Modeling for UQ and CFD
Rozza, Gianluigi SISSA, International School for Advanced Studies
Chen, Peng ETH Zurich (Swiss Federal Inst. of Tech. in Zurich)

Abstract: We present some recent development of reduced-order modeling
techniques in the fields of uncertainty quantification and computational fluid
dynamics. We consider multilevel and weighted algorithms in the context of
reduced-order modeling to capture and utilize the most important features of
the underlying systems. Examples of high-dimensional variational data as-
similation for blood flow in carotid artery will be shown to demonstrate the
efficiency and accuracy of our proposed algorithms.

» MS-Mo-D-32-2 14:00-14:30
Dynamical Low Rank Approximation of Incompressible Navier Stokes Equa-
tions with Random Parameters

Musharbash, Eleonora EPFL
Nobile, Fabio MATHICSE - EPFL

Abstract: We propose a Reduced Basis approach for time dependent incom-
pressible Navier Stokes equations with random parameters, based on a time
evolving, Dynamically Orthogonal, basis. The solution is approximated in a
low dimensional, time dependent manifold MS. This is achieved by projecting
at each time step the residual of the governing equation onto the tangent s-
pace to MS. Numerical tests at moderate Reynold number will be presented,
with emphasis on the case of stochastic boundary conditions.

» MS-Mo-D-32-3 14:30-15:00
Adaptive Model Reduction for Large-scale Inverse Problems with High Dimen-
sional Unknowns.

13:30-14:00

Cui, Tiangang MIT
Marzouk, Youssef Massachusetts Inst. of Tech.
Willcox, Karen MIT

Abstract: Algorithmic scalability to high dimensional parameters and compu-
tational efficiency of numerical solvers are two significant challenges in large-
scale, PDE-constrained inverse problems. Here we will explore the intrinsic
dimensionality in both state space and parameter space of inverse problems
by analyzing the interplay between noisy data, ill-posed forward model and s-
moothing prior. The resulting reduced subspaces naturally lead to a scalable
and fast model reduction framework for solving large-scale inverse problems
with high dimensional parameters.

» MS-Mo-D-32-4 15:00-15:30
Hybridized Reduced Basis Method and Generalized Polynomial Chaos for
Solving Partial Differential Equations

Jiang, Jiahua Univ. of Massachusetts Dartmouth

Abstract: The generalized Polynomial Chaos (gPC) method is a popular
method for solving partial differential equations (PDEs) with random parame-
ters. However, when the probability space has high dimensionality, the solu-
tion ensemble size required for an accurate gPC approximation can be large.
We show that this process can be made more efficient by closely hybridizing
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gPC with Reduced Basis Method (RBM). Since the reduced model is more
efficient, costs are significantly reduced.

MS-Mo-D-33 13:30-15:30 406
Random Graphs and Complex Networks - Part | of Il

For Part 2, see MS-Mo-E-33
Organizer: Han, Dong

Shanghai Jiao Tong Univ.
Organizer: Wu, Xian Yuan School of Math. Sci., Capital normal Univ.
Organizer: Zhang, Xiao-Dong Shanghai Jiao Tong Univ.
Abstract: We focus on the following questions of random graph and complex
networks. How to classify the structure of different random growing networks?
How do the dynamical processes taking place on a random network shape the
network topology? Spectral theory of random graphs. Random matrix and its
application. Stochastic processes on random graphs and complex networks.

» MS-Mo-D-33-1 13:30-14:00
Some Questions Concerning Random Walks on Trees in A Random Environ-
ment

Chen, Dayue Peking Univ.

Abstract: Consider the speed of the A-biased random walk on Galton-Watson
trees. It was proved by Lyons, Pemantle & Peres that the speed exists, and
was conjectured that the speed is monotone on Afor 0 < A < m. Inthe
same spirit we consider the simple random walk on the infinite cluster of the
Bernoulli bond percolation of trees, and investigate the relation between the
speed of the simple random walk and the retaining probability
» MS-Mo-D-33-2

Nodal Domain Partition and Community Structure in Networks

Zhang, Xiao-Dong Shanghai Jiao Tong Univ.

14:00-14:30

Abstract: Discrete nodal domain theory is used to provide a criterion to de-
termine how many communities a network has and how to partition these
communities by means of topological structure and geometric characteriza-
tion. By capturing the signs of the Laplacian eigenvectors, we separate the
network into several reasonable clusters. The method leads to a fast and
effective algorithm with application to a variety of real network data sets.
» MS-Mo-D-33-3 14:30-15:00
Mixing Time of Random Walk on Poisson Geometry Small World
Wu, Xian Yuan School of Math. Sci., Capital normal Univ.

Abstract: Let’s consider the supercritical Poisson continuous percolation on
d-dimensional torus T;j with volume n?. By adding “long edges ” randomly to
the largest percolation cluster, we obtain a random graph G,,. We first prove
that the diameter of G,, grows at most polynomially fast in In n, Secondly,
we prove that the random walk on G,, possesses the rapid mixing property,
namely, the random walk mixes in time at most polynomially large in In n.
» MS-Mo-D-33-4 15:00-15:30
Laplacian Spectra of Random Hypergraphs
Lu, Linyuan
Peng, Xing

Univ. of South Carolina
Univ. of California, San Diego

Abstract: The Laplacian eigenvalue of a graph plays an important role in con-
trolling other graph parameters. It is closed related to random walks. In this
talk, we introduce a set of Laplacian eigenvalues of a uniform hypergraph
by considering high-order random walks and we also calculate the Laplacian
eigenvalues of random hypergraphs.

MS-Mo-D-34 13:30-15:30 112
Computational Methods and Applications for the Boltzmann Equations - Part
lof Il

For Part 2, see MS-Mo-E-34
Organizer: Wang, Yanli

Inst. of Applied Physics & Computational

Mathematics
Abstract: The Boltzmann equation is very important in a number of high-tech
fields such as the space exploration, plasma and the semiconductor simula-
tions. However, the numerical cost of solving the Boltzmann equation directly
in large systems is still unaffordable. The highly efficient numerical solvers
are needed to solve this problem. Or, people may build the simplified models
instead of directly solving the Boltzmann equation, where the moment method
is the main method. The numerical difficulties in different application areas al-
so vary greatly and are always hard to solve. Numerical methods to solve the
Boltzmann equation are also widely used in these related application areas.
Recently, the research on direct Boltzmann solvers and moment methods
together with their applications are very active. The purpose of this mini-
symposium is to gather most representative researchers and report their
progress. It invites speakers from different parts of the world and provides
a good opportunity to exchange ideas.

» MS-Mo-D-34-1 13:30-14:00
An Asymptotic-preserving Numerical Scheme for the Electronic M1 Model in
the Diffusive Limit.

Brull, Stephane Institut Polytechnique de Bordeaux

Abstract: This work is devoted to the derivation of an asymptotic-preserving
scheme for the electronic M1 model in the diffusive regime. A Godunov type
scheme, based on approximated Riemann solvers and satisfying the admis-
sibility conditions is proposed. Numerical tests cases will be presented in the
classical and in the diffusive regime.

» MS-Mo-D-34-2 14:00-14:30
Multigrid Acceleration for Steady-state Boltzmann Equation Based on Mo-
ment Method

HU, Zhicheng

Abstract: The stationary solution of Boltzmann equation has a special signif-
icance in various modern kinetic fields. While the steady state is unavailable
in general via an analytical way, numerical simulation for it is also very chal-
lenging. We concentrate in this talk on efficient solution strategies for the
stationary Boltzmann equation with BGK-type collision term, based on multi-
grid method and unified formulation of numerical regularized moment method
of arbitrary order.
» MS-Mo-D-34-3 14:30-15:00
A Moment Method with L? Convergence in the Gas Kinetic Theory
Cai, Zhenning RWTH Aachen Univ.

Abstract: In Grad’s moment method, the distribution function is expanded in-
to a series in a weighted L? space. However, in some problems like heat
transfer between two parallel plates, the exact solution may be outside this
space, which causes divergence of the moment method. To overcome this,
we expand the distribution function in the unweighted L? space, and add a
conservation fix to keep the conservation laws. Numerical simulation shows

the convergence of this new method.

» MS-Mo-D-34-4

Applications of NRxx Method in Plasma and Semiconductor
Wang, Yanli Inst. of Applied Physics & Computational
Mathematics

The Hong Kong Polytechnic Univ.

15:00-15:30

Abstract: Vlasov-Poisson and Wigner equations are fundamental equations
in Plasma and Semiconductor respectively. We focus on numerically solving
these two equations using the regularized moment method. Distribution func-
tions are approximated by Hermite polynomial expansion, which is shifted by
local macroscopic velocity and scaled by the square root of local temperature.
A new regularization method is adopted to get globally hyperbolic moment e-
quations. Numerical simulations demonstrate that NRxx method shows a high
efficiency when solving both equations.

MS-Mo-D-35 13:30-15:30 408
Numerical methods improvements and large-scale computing techniques for
electromagnetic simulations in different disciplines - Part | of Il

For Part 2, see MS-Mo-E-35

Organizer: Xu, Jin Inst. of Software
Organizer: Liu, Jinjie Delaware State Univ.
Abstract: In order to simulate complicated EM phenomena, such as inho-
mogeneous medium, curve interface and boundary, complicated BCs, many
new techniques need to be developed and old ones be extended, such as
DG, Matched Interface and Boundary (MIB) method, high-order algorithms,
Method of Moment (MOM), Fast Algorithms, etc. These methods are effi-
cient and powerful in current EM simulations, but there are also many new
challenges need to be solve. Therefore, new developments and extensions
are needed. Furthermore, in order to use large-scale supercomputers, orig-
inal algorithms need to be modified and efficient parallel models need to be
developed. Combination of above techniques can dramatically improve the
capability of electromagnetic simulations. This mini-symposium focuses on
these new methods improvements, including high-order methods, algorithm-
s and large-scale computing techniques, which can improve EM simulations
dramatically.

» MS-Mo-D-35-1 13:30-14:00
Rigorous 3D Photolithography Simulation

Cui, Tao ICMSEC, AMSS, CAS

Chen, Zhiming AMSS, Chinese Acad. of Sci.

Abstract: The complexity of modern photolithography makes extensive simu-
lations indispensable. In this talk, based on the parallel adaptive finite element
toolbox PHG, an extremely fast time-harmonic finite element solver was de-
veloped to simulation of light scattering from DUV/EUV masks. Source trans-
fer domain decomposition method will be used as preconditioner for solving
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ill-conditioned algebraic system.
» MS-Mo-D-35-2
Homogenization of quasi-static Maxwell’ s equations
Jiang, Xue Beijing Univ. of Posts & Telecommunications
Zheng, Weiying Chinese Acad. of Sci.

Abstract: This paper studies the homogenization of quasi-static and nonlinear
Maxwell’ s equations in grain-oriented (GO) silicon steel laminations. Based
on the magnetic vector potential and the magnetic field, respectively, we pro-
pose two macroscale models for the quasi-static Maxwell’ s equations. We
prove that microscale solutions converge to the solutions of the macroscale
models as the thickness of lamination tends to zero. The well-posedness of
the homogenized model is established.

» MS-Mo-D-35-3 14:30-15:00
Time-domain Numerical Solutions of Maxwell Interface Problems with Discon-
tinuous Electromagnetic Waves

Zhang, Ya

Abstract: This talk is devoted to time domain numerical solutions of two-

dimensional (2D) material interface problems governed Maxwell” s equation-

s with discontinuous electromagnetic solutions. We use the discontinuous

Galerkin time-domain (DGTD) algorithm - a popular Galerkin Maxwell solver,

a proper numerical flux can be designed to accurately capture the jumps in

the electromagnetic waves across the interface, and automatically preserves

the discontinuity in the explicit time integration. This is a joint work with Jin

Xu(ISCAS).

» MS-Mo-D-35-4

Comparison of Several EM Solvers Based on Different Methods
Xu, Jin Inst. of Software
Zhang, Ya Inst. of Software, Chinese Acad. of Sci.

14:00-14:30

Inst. of Software, Chinese Acad. of Sci.

15:00-15:30

Abstract: In this paper, we present study on some EM solvers in time do-
main and frequency domain using different numerical methods. The numeri-
cal methods and their parallel models are explained in brief, and comparisons
and benchmark results are present next. Furthermore, the difference of these
methods in large-scale computing will be emphasized, and some efforts on
improving will be present. At last simulation results with different methods will
be shown for more understanding of these methods.

MS-Mo-D-36 13:30-15:30 409
Asymptotic limits of discrete structures
Organizer: Yin, Mei Univ. of Denver
Abstract: This mini-symposium will center on asymptotic limits of various dis-
crete structures and their associated phase transitions from a statistical me-
chanics perspective.
The organizer (who is also the first speaker) will provide an overview of this
exciting area of study, elaborate on its broad connections to other areas of
mathematics, and suggest new venues for continued research and applica-
tion.
The second speaker will examine the long time asymptotics of the uncorre-
lated stochastic volatility model in discrete time. This model is popular in the
financial industry, especially in the interest rate derivative markets.
The third speaker will investigate the asymptotics of large directed graphs
subject to certain constraints. This model is a close cousin of the exponential
random graph model, which is widely used to characterize the structure and
behavior of real-world networks.
The fourth speaker will explore the continuous limit of the Frenkel-Kontorova
model on periodic and quasi-periodic media. This model is one of the most
simple and rich models of classical mechanics and describes a number of
physical objects such as dislocations in solids and crystal surfaces.

» MS-Mo-D-36-1 13:30-14:00
Asympotic Structure of Constrained Directed Random Graphs

Aristoff, David Colorado State Univ.

Abstract: We study the asymptotics of large directed graphs, constrained to
have certain densities of edges and/or outward p-stars. Our models are close
cousins of exponential random graph models, in which edges and certain oth-
er subgraph densities are controlled by parameters. We find that large graphs
always have either uniform or bipodal structure, in some cases with singulari-
ties (“phase transitions”) separating these structures.

» MS-Mo-D-36-2 14:00-14:30
KAM for Equilibrium Solutions of the Frenkel-Kontorova Models on Quasi-
periodic Media

Su, Xifeng

Beijing Normal Univ.
Abstract: We consider Frenkel-Kontorova models corresponding to one-

dimensional quasi-crystals. According to the arithmetic properties of the ro-
tation numbers, we develop different arguments to show the existence of the
associated quasi-periodic equilibria using Nash-Moser iterative method.

The results presented have an a-posteriori format. That is, we show that, giv-
en an approximate solution of the equilibrium equation, which satisfies some
appropriate non-degeneracy conditions, then, there is a true solution nearby.
Since the system does not admit an easy

» MS-Mo-D-36-3

Asymptotic Limits of Discrete Structures
Yin, Mei

Abstract: | will provide an overview of this exciting area of study, put the whole

area in perspective, and elaborate on its broad connections to other areas of

mathematics and beyond.

» MS-Mo-D-36-4 15:00-15:30
Coarse Graining, Dynamic Renormalization and the Kinetic Theory of Shock
Clustering

Li, Xingjie Helen

14:30-15:00

Univ. of Denver

Brown Univ.

Abstract: In this talk, | will discuss simulations of the benchmark problem
arising from shock clustering. The computation of coarsely self-similar flow
turbulence can be modeled by Smoluchowski s dynamics with additive k-
ernel K(x,y)=x+y. Long time numerical integration approach fails for getting
the self-similar solutions due to the accumulated errors. In contrast, dynamic
renormalization and fixed point algorithms are applied to the results of shortly
evolved dynamics, and successfully overcome these difficulties. These meth-
ods not only capture the asymptotic behaviour of the exact self-similar solu-
tions, but also approximate the first moments with errors in satisfaction.

MS-Mo-D-37 13:30-15:30 301B
A Statistical perspective of UQ: design, modeling and computations - Part | of
Il

For Part 2, see MS-Mo-E-37
For Part 3, see MS-Tu-D-37
Organizer: Wu, Jeff

Georgia Inst. of Tech.
Organizer: Woods, David Univ. of Southampton
Organizer: Xiong, Shifeng Chinese Acad. of Sci.
Abstract: This minisymposium consists of three sessions. Each co-organizer
will organize one session. They will address the three aspects of the title:
design, modeling, and computations. The focus will be on these problems
from the statistical perspective but will also bring in interface with work in ap-
plied mathematics on UQ. In design, both space-filling designs and sparse
grids are considered. In modeling, both stochastic kriging and generalized
polynomial chaos approximation are considered. Comparisons and contrasts
between work in applied math and statistics will be emphasized. Computa-
tional challenges for high dimensions and big data are the third theme.

» MS-Mo-D-37-1 13:30-14:00
A Multilevel Radial-Basis-Function Method for Computer Experiments

Tuo, Rui Chinese Acad. of Sci.
Webster, Clayton Oak Ridge National Laboratory
Zhang, Guannan Oak Ridge National Laboratory

Abstract: In this work we propose a multilevel collocation method for multi-
fidelity computer experiments using the radial basis functions as the inter-
polator. Theoretical analysis shows that the proposed method possesses a
much higher convergence rate than the single-level method. The proposed
method is applicable for uncertainty quantification, prediction and optimiza-
tion problems.

» MS-Mo-D-37-2
Optimization of Nested Latin Hypercube Designs

Xiong, Shifeng

14:00-14:30

Chinese Acad. of Sci.

Abstract: This paper introduces a multi-layer enhanced stochastic evolution-
ary algorithm to improve the space-filling property of nested Latin hypercube
designs (NLHDs). The proposed algorithm first considers the sub-designs in
the lower layers, and optimizes the NLHD layer by layer. Three basic element-
exchanging operations are proposed to search better NLHDs. The whole de-
sign always keeps the structure of the NLHD after each operation. Numerical
examples indicate that the proposed algorithm is fast and efficient.

» MS-Mo-D-37-3 14:30-15:00
Quantifying Uncertainties on Excursion Sets under A Gaussian Random Field
Prior

Azzimonti, Dario Universitat Bern

Abstract: The problem of estimating and quantifying uncertainties for highly
non-linear quantities of a deterministic function under a limited evaluation bud-



Schedules: Monday Sessions

17

get is approached with Gaussian random field (GRF) modeling. This method
relies on simulations of the GRF posterior distribution. In the particular case
of excursion set estimation, we present a method to choose few optimal loca-
tions to simulate the posterior GRF that minimizes the expected distance in
measure between the posterior excursion set and its reconstruction.

» MS-Mo-D-37-4 15:00-15:30
A Unified Framework for Uncertainty and Sensitivity Analysis of Computation-
al Models with Many Input Parameters

Gu, Li
Wu, Jeff

Abstract: Uncertainty Analysis (UA) and Sensitivity Analysis (SA) study un-
certainties in physical systems. As the system becomes more complex, the
number of input parameters can be large and existing methods for UA and SA
become infeasible. We propose a unified framework by using a hierarchical
variable selection approach to connect UA and SA with the use of one de-
sign. The approach is economical in run size and computationally efficient.
An application to building energy is given.

MS-Mo-D-38 13:30-15:30 302A
Minisymposium on Statistical Inference for Constrained Stochastic Dynamical
Systems - Part | of Il

For Part 2, see MS-Mo-E-38

Organizer: Rempala, Grzegorz The Ohio State Univ.
Organizer: Kurtek, Sebastian The Ohio State Univ.
Abstract: With the advent of new data capturing technologies in imaging,
genomics, and environmental science, the math modeling community is in-
creasingly facing the challenging issues of proper statistical inference for con-
strained stochastic dynamical systems. Some typical problems are: models
identifiability conditions, methods for combining noisy dynamic observation-
s from multiple scales or technologies, robustness and dimension reduction,
quantification of model uncertainty. Since many of the underlying problem-
s cannot be solved analytically, the issues of computational algorithms and
practical simulation based inference is also very relevant and requires some
theoretical framework. The minisymposium will consist of 2 blocks of 4 pre-
sentations each.

Georgia Inst. of Tech.
Georgia Inst. of Tech.

» MS-Mo-D-38-1 13:30-14:00
Stochastic Epidemic Modeling with Early Stage Approximation
Choi, Boseung Daegu Univ.

The Ohio State Univ.

Abstract: In this paper, we consider the epidemic model estimation problem
using classical SIR epidemic model. We utilized maximum posterior estimator
based on Bayesian approach for parameter estimation. In addition, when the
collected number of infected is smaller than true number at the early time pe-
riod among the pandemic, we proposed a method in order to improve model
accuracy. We applied proposed method to the HIN1 epidemic in a small area
and performed a simple simulation
» MS-Mo-D-38-2 14:00-14:30
Network Geometry and Inference in Biochemical Reaction Systems
Casian, Pantea West Virginia Univ.

Rempala, Grzegorz

Abstract: ldentifiability of mass-action reaction networks from experimental
data is limited by the fact that distinct networks may give rise to the same
ODE system. However, we show that the inherent variability of reaction rate
parameters from one experiment to another may be used in conjunction with
the geometry of the network to devise an algebraic statistical method for iden-
tifying the most likely network structure. This is joint work with G. Rempala
and G. Craciun.

» MS-Mo-D-38-3 14:30-15:00
Geometric Approach to Pairwise Bayesian Alignment of Functional Data Us-
ing Importance Sampling

Kurtek, Sebastian The Ohio State Univ.

Abstract: We present a Bayesian model for pairwise nonlinear registration of

functional data. We utilize the geometry of the space of warping functions to

define priors and sample from the posterior using importance sampling. A

square-root transformation is used to simplify the geometry of the space of

warping functions allowing for computation of sample statistics and efficient

posterior inference where multiple modes of the posterior distribution corre-

sponding to multiple plausible registrations are found.

» MS-Mo-D-38-4

Rate-Invariant Analysis of Trajectories on Riemannian Manifolds

Su, Jingyong Texas Tech Univ.

15:00-15:30

Abstract: We investigate statistical analysis of trajectories on Riemannian

manifolds that are observed under arbitrary temporal evolutions. We intro-
duce a quantity that provides both a cost function for temporal registration
and a proper distance for comparison of trajectories. This distance, in turn,
is used to define statistical summaries, such as the mean and covariances of
the synchronized trajectories. We will illustrate this framework using several
representative manifolds in multiple applications.
MS-Mo-D-39 13:30-15:30

Recent advances on inverse scattering problems - Part | of Il
For Part 2, see MS-Mo-E-39
For Part 3, see MS-Tu-D-39
Organizer: Liu, Xiaodong

302B

Inst. of Applied Mathematics, Chinese Acad. of
Sci.
Organizer: Liu, Hongyu Hong Kong Baptist Unversity
Organizer: Zhang, Bo Acad. of Mathematics & Sys. Sci., CAS
Abstract: The minisymposium intends to bring together leading experts work-
ing on inverse scattering problems and their applications to discuss recent
advances and new challenges in this fascinating field.
» MS-Mo-D-39-1 13:30-14:00
Detection and Classification from Electromagnetic Induction Data
Chen, Junging Department of Mathematical Sci., Tsinghua Univ.

Abstract: | will introduce an efficient algorithm for identifying conductive ob-
jects using induction data derived from eddy currents. Our method consists
of first extracting geometric features from the induction data and then match-
ing them to precomputed data for known objects from a given dictionary. The
matching step relies on fundamental properties of conductive polarization ten-
sors and new invariants introduced in this paper. A new shape identification
scheme is introduced and studied.

» MS-Mo-D-39-2 14:00-14:30
The Direct and Inverse Scattering Problems with Generalized Oblique Deriva-
tive Boundary Condition

Wang, Haibing
Liu, Jijun

Southeast Univ.
Southeast Univ.

Abstract: Consider the exterior problem for the Helmholtz equation with a
generalized oblique derivative boundary condition, which arises in some new
scattering problems such as the scattering of tidal waves by islands. Com-
pared with the classical scattering models, the tangential derivative on the
obstacle boundary leads to some essential differences such as the symmet-
ric property of the Green function and the reciprocity principle of the scattering
data. Both the direct and inverse scatteing problems are considered.
» MS-Mo-D-39-3 14:30-15:00
An Efficient Finite Element Method for Grating Profile Reconstruction
Zhang, Ruming Michigan Technological Univ.
Sun, Jiguang Michigan Technological Univ.

Abstract: We consider the reconstruction of grating profiles from near-field
data. The inverse problem is formulated as an optimization problem with a
regularization term. We employ a quasi-Newton method to solve it, for which
we devise an efficient finite element method. The stiff matrix and mass matrix
are assembled only once at the beginning of the numerical procedure. Then
only minimal changes are made to the mass matrix at each iteration.

» MS-Mo-D-39-4 15:00-15:30
Shape Derivatives in Differential Forms with Applications to Acoustic and
Electromagnetic Scattering Problems

Li, Jingzhi South Univ. of Sci. & Tech. of China

Abstract: This talk provides a unified approach to computing arbitrary order

shape derivatives of domain and boundary integrals in differential forms. Hith-

erto unknown expressions for shape Hessians can be derived with little effort.

We illustrate this powerful machinery by deriving the shape derivatives of so-

lutions to second-order elliptic boundary value problems with different bound-

ary/interface conditions. Moreover, applications to acoustic and electromag-
netic scattering problems will also be addressed.

MS-Mo-D-40 13:30-15:30

Dynamics Analysis and Intervention of Social Networks
Organizer: Hong, Yiguang Acad. of Mathematics & Sys. Sci.
Organizer: Hu, Xiaodong Acad. of Math & Sys. Sci., CAS
Abstract: Social networks and dynamics has attracted interests of wide range
from various areas. There are several important and challenging problems
about social networks. The evolution of beliefs or opinions is a fundamental
problem in the study of social networks. Here we provide a quite genera suf-
ficient connectivity conditions for the social network to reach an agreement
of dispersed beliefs. Another important issue is to locate the source of diffu-

303A
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sion, and we establish an approximability of the minimum doubly resolving set

problem on general graphs. In addition to the analysis of opinion agreement

and opinion source location, opinion intervention is also an important topic

to deal with the social crisis and eliminate the psychosocial problem during

the opinion evolution. Two new intervention methods are developed to guide

crowd or reduce the difference of public opinions.

» CP-Mo-D-40-1

Active Intervention of Opinion Dynamics by Noise Injection
Su, Wei Acad. of Math & Sys. Sci.
Hong, Yiguang Acad. of Mathematics & Sys. Sci.

Abstract: This paper investigates a simple intervention scheme of opinion dy-
namics to reduce the opinion disagreement only by injecting noise within a
finite time. A simplerandom injection mechanism is provided by injecting uni-
formly distributed noises in the opinion dynamics. It is shown that the seem-
ingly useless noises, which also influence the individual opinions randomly,
are effective in reducing the opinion difference and increasing the agreement
possibility of opinions in the social networks.

» MS-Mo-D-40-2 13:50-14:20
Agreement Seeking of Social Networks: the Influence of Antagonistic Interac-
tions and the Role of Centralized Information

Ziyang, Meng Technische Universitat Munchen,

13:30-13:50

Abstract: The evolution of beliefs or opinions is a fundamental problem in the
study of social networks. A basic understanding is that sufficient connectivity
of the network will lead to an agreement of dispersed beliefs. In the commonly
considered networks, the relationships between different agents are consid-
ered to be cooperative and the exchanged information is assumed to be local.
However, in certain, or even most of network setting, there are also antagonis-
tic interactions that may affect the belief evolution and centralized information
that can be used for agreement seeking. In this talk, we try to understand how
antagonistic interactions will influence belief evolution of the social networks
and what is the role of centralized information in the classical social network
model. In particular, we reveal that both cooperative and antagonistic inter-
actions contribute to belief convergence of cooperative-antagonistic network
and strong connectivity, instead of quasi-strong connectivity, is critical.

» MS-Mo-D-40-3 14:20-14:50
Locating Source of Diffusion in Social Networks

Chen, Xujin Acad. of Mathematics & Sys. Sci., Chinese Acad.
of Sci.
Hu, Xiaodong Acad. of Math & Sys. Sci., CAS

Wang, Changjun Acad. of Mathematics & Sys. Sci., Chinese Acad.

of Sci.

Abstract: Locating source of diffusion in networksis crucial for controlling
and preventing epidemic risks.It has been studied under various probabilis-
tic models.In this paper, we study source location from a deterministic point
of view by modeling itas the minimum weighted doubly resolving set (DRS)
problem,which is a strengthening of the well-known metric dimension prob-
lem.We establish g(Inn)-approximability of the minimum DRSproblem on gen-
eral graphs for both weighted and unweighted versions.This is the first work
providing explicit approximation lower andupper bounds for minimum (weight-
ed) DRS problem, which are nearlytight.
» MS-Mo-D-40-4
Crowd Dynamics and Optimal Intervention
Hu, Xiaoming

14:50-15:20

Royal Inst. of Tech.

Abstract: Understanding dynamics for a pedestrian crowd is of great theoret-
ical and practical significance, in particular for strategy design of emergency
evacuation in public places. However, experiments in genuine escape panic
are difficult, especially with human beings due to ethical and legal concerns,
which indicates that mathematical modeling and analysis of the pedestrian
dynamics are extremely important for the purposes of planning and verifica-
tion. In this presentation we will report some results using approaches in
multi-agent systems and optimal control.

MS-Mo-D-41 13:30-15:30 303B
Recent developments in the mathematical modeling of brittle and cohesive
fracture

Organizer: Bonacini, Marco Heidelberg Univ.
Organizer: lurlano, Flaviana IAM, Univ. of Bonn
Abstract: Methods and techniques coming from the Calculus of Variations and
Partial Differential Equations have proved effective in the study of the inelastic
behaviour of solids, in particular of material-failure phenomena. They allow
to develop a robust and rigorous mathematical approach, efficient both in an-
swering theoretical questions and in providing tools for numerical simulations

and applications. The main focus of this minisymposium is to explore recen-
t developments in the matematical modeling of brittle and cohesive fracture,
both in the static and dynamic regimes. Particular emphasis will be placed on
its interplay with other inelastic phenomena.

» MS-Mo-D-41-1 13:30-14:00
A Rate-independent Phase-field Damage Model in Thermo-visco-
elastodynamics

SISSA

Universita‘ degli studi di Brescia
Weierstrass Inst. for Applied Analysis &
Stochastics (WIAS Berlin)

Universita‘ degli studi di Udine

Lazzaroni, Giuliano
Rossi, Riccarda
Thomas, Marita

Toader, Rodica

Abstract: We prove the existence of weak (energetic) solutions for a model of
partial damage. The rate-independent, unidirectional flow rule for damage is
coupled with the rate-dependent heat equation, and with the momentum bal-
ance featuring inertia and viscosity. Our assumptions include the case of the
Ambrosio-Tortorelli model. We also consider the limit for vanishing viscosity
and inertia, obtaining a fully rate-independent model for displacements and
damage, which is independent of temperature.
» MS-Mo-D-41-2
Homogenization of Brittle Composites with Soft Inclusions
Zeppieri, Caterina Ida
Barchiesi, Marco
Lazzaroni, Giuliano

14:00-14:30

Univ. of Muenster
Univ. of Naples
SISSA

Abstract: We prove a homogenization result for the energy-functional associ-
ated with a purely brittle composite whose microstructure is characterized by
soft periodic inclusions embedded in a stiffer matrix. We show that there ex-
ists an elementary microscopic arrangement of the two constituents as above
that gives rise, in the limit, to homogeneous macroscopic energy-functional of
cohesive type.
» MS-Mo-D-41-3
On Quasi-static Cohesive Fracture Evolution
Larsen, Christopher WPI

Abstract: We will discuss why proving existence for cohesive fracture evo-
lution has been elusive, and report on some recent progress with a PhD s-
tudent, Yiging LI. In particular, we will describe how to handle some of the
difficulties, some with the help of a technical assumption on the growth of the
cohesive energy density.

» MS-Mo-D-41-4 15:00-15:30
Full Characterization of Quasi-static H* Evolutions for A Cohesive Interface
Model

Negri, Matteo

14:30-15:00

Univ. of Pavia

Abstract: We consider the quasi-static evolution of a prescribed cohesive
interface: dissipative under loading and elastic under unloading. We pro-
vide existence (by energy approximation and time discretization) in terms of
parametrized BV solutions w.r.t. the H* norm. Technically, the evolution is ful-
ly characterized by equations: equilibrium, energy balance and Kuhn-Tucker
conditions. Catastrophic regimes (jumps) are described by gradient flows of
visco-elastic type.

MS-Mo-D-42 13:30-15:30 301A
Real world phenomena explained by microscopic particle models
Organizer: Renger, Michiel WIAS

Organizer: Patterson, Robert Weierstrass Inst.
Abstract: Many natural phenomena are best understood as emergent effects
of underlying microscopic systems. For design and engineering purposes, it
is important to know exactly how microscopic properties influence the macro-
scopic phenomena. Centred around this common theme, problems ranging
from ferromagnetism to ecology will be addressed. Methods will be drawn
several areas of mathematics including asymptotic analysis, PDEs and s-
tochastic processes.
» MS-Mo-D-42-1
Non-equilibrium via Current Reservoirs
Carinci, Gioia

13:30-14:00

Univ. of Modena & Reggio Emilia

Abstract: Stationary non-equilibrium states are characterized by steady cur-
rents flowing through the system. Usually current density is produced by fixing
different densities at the boundaries. We instead implement mass transport
by introducing current reservoirs producing a given current by injecting parti-
cles from the left and removing particles from the rightmost occupied site. |
will discuss recent results obtained in the study of this topic, whose purpose
is to provide a microscopic model for free boundary problems.
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» MS-Mo-D-42-2 14:00-14:30
The Empirical and Ensemble Processes of Reacting Particles: Large Devia-
tions and Thermodynamic Principles

Renger, Michiel
Patterson, Robert

WIAS
Weierstrass Inst.

Abstract: We consider a class of stochastically reacting particle systems for
which the empirical process converges to deterministic concentrations with
mass-action kinetics. The empirical process of independent copies of the em-
pirical process (the "ensemble process”) then converges to the corresponding
Liouville transport equation. For both limit passages we prove dynamic large
deviation principles, and discuss how thermodynamic principles, like entropy-
driven gradient flows, can be derived from those large deviations.
» MS-Mo-D-42-3 14:30-15:00
Quantifying Coarse-graining Error in Stiff Potentials
Upanshu, Sharma Technische Universiteit Eindhoven

Abstract: Simulations in molecular dynamics suffer due to the curse of dimen-
sionality. However many applications have a natural scale-separation which
manifests itself in form of stiff-potentials which allows one to construct lower-
dimensional models. Though lower dimensional, these models are still nu-
merically intractable, and therefore there is a need for useful approximations.
We present one such approximate model and present error estimates using
Wasserstein metric.
» MS-Mo-D-42-4 15:00-15:30
Existence and Uniqueness on Smoluchowski Coagulation Equations
Li, Guolong Univ. of Cambridge

Abstract: Smoluchowski coagulation equations are a system of partial differ-
ential equations that describes the behaviour of a cluster of diffusing parti-
cles which coagulate together after colliding. We will construct an interation
scheme to show the well-posedness of these equations under certain physical
reasonable conditions.

MS-Mo-D-43 13:30-15:30 VIP4-1
Stochastic Equilibrium Problems: Economic Modeling, Analysis and Compu-
tation

Organizer: Su, Che-Lin Univ. of Chicago
Abstract: Motivated by empirical demand estimation problems in economics,
the objective of this minisymposium is to discuss and address both theoreti-
cal and numerical challenges of stochastic equilibrium problems, arisen from
estimation and pricing of pure characteristics demand models. The four pre-
sentations aim to first provide an overview of stochastic equilibrium problems
and their economic applications, to discuss a regularization method for ana-
lyzing and solving stochastic equilibrium problems, to examine the analysis
of sample average approximation for a pricing problem formulated as a s-
tochastic equilibrium problem, and finally, to present alternative formulations
for studying estimation and pricing problems.

» MS-Mo-D-43-1 13:30-14:00
Regularized Mathematical Programs with Stochastic Equilibrium Constraints:
Estimating Structural Demand Models

Chen, Xiaojun Department of Applied Mathematics, The Hong
Kong Polytechnic Univ.

Abstract: The article considers a particular class of optimization problems in-
volving set-valued stochastic equilibrium constraints. We develop a solution
procedure that relies on an approximation scheme for the equilibrium con-
straints. Based on regularization, we replaces the approximated equilibrium
constraints by those involving only single-valued Lipschitz continuous func-
tions. In addition, sampling has the further effect of replacing the ‘simplified’
equilibrium constraints by more manageable ones obtained by implicitly dis-
cretizing the (given) probability measure so as to render the problem com-
putationally tractable. Convergence is obtained by relying, in particular, on
the graphical convergence of the approximated equilibrium constraints. The
problem of estimating the characteristics of a demand model, a widely studied
problem in micro-econometrics, serves both as motivation and illustration of
the regularization and sampling procedure.

» MS-Mo-D-43-2 14:00-14:30
Sample Average Approximation Regularized Method for Products Pricing
Problem Based on Pure Characteristics Demand Models

Hailin, Sun Nanjing Univ. of Sci. & Tech.
Chen, Xiaojun Department of Applied Mathematics, The Hong
Kong Polytechnic Univ.

Su, Che-Lin Univ. of Chicago

Abstract: Utility-based choice models are often used to determine a con-
sumer’s purchase decision among a list of available products. By a pure

characteristics model, we consider a firm’s multi-product pricing problem. A
sample average approximation (SAA) method is used to approximate the ex-
pected market share of products considered and the firm’s profit. We then
apply a regularized method to compute a solution of the SAA problem and
study the convergence of the SAA solutions.
» MS-Mo-D-43-3
Topics in Computing Nash Equilibria
Pang, Jong-Shi

14:30-15:00

Univ. of Southern California

Abstract: This talk presents results on two topics pertaining to the computa-
tion of Nash equilibria in non-cooperative games. These are: (a) equilibrium
constrained optimization, and (b) games with minmax players. The former
topic is treated more broadly under the framework of variational-inequality
constrained hemivariational inequality. Interestingly, a particular pull-out ap-
proach for solving the latter class of games can be applied to a sampled ver-
sion of games with stochastic recourse functions.

» MS-Mo-D-43-4 15:00-15:30
A Constructive Approach to Estimating Pure Characteristics Demand Models
with Pricing

Su, Che-Lin
Pang, Jong-Shi

Univ. of Chicago
Univ. of Southern California

Abstract: We consider estimating pure characteristics demand models. The
main difficulty in solving this problem is that market share equations are nons-
mooth. To overcome this difficulty, we first characterize consumers’ purchase
decisions by a system of complementarity constraints. This new characteriza-
tion leads to smooth approximated market share equations and allows us to
cast the estimation problem as a mathematical program with complementarity
constraints. We present numerical results to demonstrate the computational
effectiveness of our approach.

MS-Mo-D-44 13:30-15:30
Nonsmooth Numerics via Piecewise Linearization
Organizer: Griewank, Andreas Humboldt Univ.
Abstract: Most nonsmooth problems are piecewise smooth. Then they have a
piecewise linear approximation. We consider the results of successive piece-
wise linearization applied to various computational tasks, in particular equa-
tion solving, (un)constrained optimization and the numerical integration of Lip-
schitzian dynamical systems.

» MS-Mo-D-44-1 13:30-14:00
On Exact Solution of Piecewise Linear ODEs and Use for General Lipschitz
ODEs

Kabidoldanova, Assem
Griewank, Andreas

VIP2-1

al-Farabi Kazakh National Univ.
Humboldt Univ.

Abstract: Piecewise linear dynamical systems can be solved up to working
accuracy as a sequence of linear systems. In each open polyhedron the solu-
tion is defined by the relevant Jacobian and the initial point, which is typically
on the boundary. We compute the explicit solutions in the open polyhedron
and glue them together at the boundaries between the polyhedron. Piecewise
linear systems with smooth forcing can be solved as a sequence of inhomo-
geneous linear systems.
» MS-Mo-D-44-2 14:00-14:30
Evaluating Sensitivities for Dynamic Systems via Piecewise Linearization
Khan, Kamil Argonne National Laboratory

Abstract: This presentation combines recent theoretical developments in non-
smooth dynamic sensitivity analysis with new integration methods involving
piecewise linearization, to evaluate directional derivatives and lexicograph-
ic derivatives for nonsmooth dynamic systems. The developed methods are
illustrated by application to various systems involving collisions and shape
boundaries.
» MS-Mo-D-44-3
Solution of Piecewise Linear Equations
Munson, Todd
Bosse, Torsten

14:30-15:00

Argonne National Laboratory
Argonne National Laboratory

Abstract: Piecewise linear systems of equations arise as approximations of
nonsmooth functions and are derived by a minor modification of techniques
from Algorithmic differentiation. The resulting models contain local informa-
tion about the nonsmoothness of the original function and can be used within
nonlinear equation solving and optimization algorithms. Within this talk we
will provide an overview on several approaches to solve piecewise linear e-
quations and their connection with other existing methods.

» MS-Mo-D-44-4 15:00-15:30
An Optimization Method for Lipschitzian Piecewise Smooth Minimization
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Univ. of Paderborn
Universitat Paderborn

Fiege, Sabrina
Walther, Andrea

Abstract: Nonsmoothness is a typical characteristic of numerous target func-
tions. We present an optimization method based on algorithmic differentiation
for Lipschitzian piecewise smooth functions that we named LiPsMin.

The method’s idea is to locate an optimum of a piecewise smooth function
by successive piecewise linearization. The minimization of the piecewise lin-
earization is realized by a bundle type method that benefits from available
additional information via structure exploitation.

This talk presents numerical results of LiPsMin method.

MS-Mo-D-45 13:30-15:30 213A
Triangular decomposition of polynomial systems: solvers and applications -
Part | of IV

For Part 2, see MS-Mo-E-45

For Part 3, see MS-Tu-D-45

For Part 4, see MS-Tu-E-45

Organizer: Moreno Maza, Marc The Univ. of Western Ontario
Organizer: Chen, Changbo Chinese Acad. of Sci.
Abstract: The Characteristic Set Method of Wen Tsun Wu has freed Ritt’s
decomposition from polynomial factorization, opening the door to a variety of
discoveries in polynomial system solving. In the past three decades the work
of Wu has been extended to more powerful decomposition algorithms and ap-
plied to different types of polynomial systems or decompositions: differential
systems, difference systems, real parametric systems, primary decomposi-
tion, cylindrical algebraic decomposition. Today, triangular decomposition al-
gorithms provide back-engines for computer algebra system front-end solver-
s, such as Maple’ s solve command and have been applied in various areas
both in the academia and in the industry.

In this proposed workshop, we hope to gather researchers who have applied
and extended the works Joseph Fels Ritt and Wen Tsun Wu. Our goals are,
first, to disseminate the techniques and software tools which have been de-
veloped by this vibrant community and, second, to stimulate further devel-
opments and applications of polynomial system decomposition by means of
characteristic sets.

At the International Congress on Mathematical Software (ICMS 2014), a
satellite conference of the International Congress on Mathematics, in Seoul
(South Korea), a session on the same topics as the proposed one had
gathered 9 talks, see http://www.csd.uwo.ca/~moreno/ICMS_Triangular_
Decomposition_Session.html

About another 30 researchers had expressed interest in participating to this
session but were not able to do so at that time the year or in that location.
Moreover, three other sessions of ICMS 2014 had talks on this subject of
polynomial system decomposition by means of characteristic sets.

In a sum, the proposed workshop for ICIAM 2015 is expected to be well at-
tended and to generate rich interactions. At the same time, the available soft-
ware such as the RegularChains library (see http://www.regularchains.org)
will support software demonstration of the applications of the Characteristic
Set Method.

» MS-Mo-D-45-1 13:30-14:00
Reuvisiting Term Rewriting in Algebra
Sit, William The City College of The City Univ. of New York
Guo, Li Rutgers Univ. at Newark
Zheng, Shanghua Lanzhou Univ.
Gao, Xing Lanzhou Univ.

Abstract: We introduce a class of term-rewriting systems on free modules and
proved some general results on confluence, termination and convergence.
The results are applied to a class of algebras known as Rota-Baxter Type al-
gebras, which, with Differential Type algebras, provide examples of linear op-
erators on associative algebras in an effort to answer a question Rota posed
in the 1970s.

This is based on joint work with Xing Gao, Li Guo, and Shanghua Zheng.

» MS-Mo-D-45-2 14:00-14:30
New Effective Differential Nullstellensatz
Gustavson, Richard CUNY Graduate Center

Moscow State Univ.
CUNY Queens College

Abstract: We present a new upper bound for the effective differential Null-
stellensatz for differential fields of characteristic zero with several commuting
derivations. The first explicit bound was given in 1989 by Grigoriev, for the
case of a single derivation. This bound was improved in 2014 by D’ Alfonso,
Jeronimo, and Solerno, restricting to the case of constant coefficients. We

Kondratieva, Marina
Ovchinnikov, Alexey

generalize this bound to the case of arbitrary coefficients and several com-
muting derivations.

» MS-Mo-D-45-3 14:30-15:00
A Generic Position Based Method for Real Root Isolation of Zero-dimensional
Polynomial Systems

Cheng, Jin-San Chinese Acad. of Sci.

Abstract: We present a generic position method for isolating the real roots of
a zero-dimensional polynomial system. The method mainly involves resultant
computation and real root isolation of univariate polynomial equations. The
roots of the system have a linear univariate representation, which preserves
the multiplicities of the roots. The implementation shows that the method is
efficient, especially for bivariate polynomial systems. It is a joint work with Kai
Jin.

» MS-Mo-D-45-4 15:00-15:30
Computing Equilibria of Semi-algebraic Economies Using Triangular Decom-
position and Real Solution Classification

Xiaoliang, Li Dongguan Univ. of Tech.

Abstract: In this talk, we are concerned with the problem of determining the
existence of multiple equilibria in economic models. We propose a gener-
al and complete approach for identifying multiplicities of equilibria in semi-
algebraic economies, which may be expressed as semi-algebraic systems.
The approach is based on triangular decomposition and real solution clas-
sification, two powerful tools of algebraic computation. lIts effectiveness is
illustrated by three examples of application.

This is joint work with Dongming Wang.

MS-Mo-D-46 13:30-15:30

Attenuation and Dispersion in Photoacoustic Imaging - Part | of Il
For Part 2, see MS-Mo-E-46

Organizer: Shi, Cong Univ. of Vienna
Organizer: Ammari, Habib Ecole Normale Superieure
Abstract: Photoacoustic Imaging is a promising imaging method that visual-
izes biological material parameters. In a typical PAT session, the object is
exposed to a short pulse of an electromagnetic wave. The object absorbs a
fraction of the induced energy, heats up, and reacts with thermoelastic expan-
sion. This in turn produces acoustic waves, which can be recorded outside the
specimen. The mathematical formulation of PAT is an inverse problem related
to the wave equation - to reconstruct the source term of the wave equation
from measurements of the acoustic wave. PAT combines the high resolution
of ultrasound waves and high contrast of EM waves.

The classical mathematical models of PAT ignore the attenuation effects and
dispersion within the object, which leads to inaccurate images. There are two
main challenges in the topic: one is to model the attenuation effect mathe-
matically, the other is to compensate for the effect in image reconstruction.
To correctly model the attenuation effect in a given media, we need to inves-
tigate the relation between attenuation, dispersion, and causality. It is known
that attenuation and dispersion are connected by the Kramers-Kronig rela-
tion. Several attenuation models are documented in the literature, and most
of them are derived from power laws. On the other hand, the research on
compensation for the attenuation effect has only begun recently, and much
remains to be done on both of the problems. This minisymposium focuses on
recent advances in this field.

306B

» MS-Mo-D-46-1 13:30-14:00
Bayesian Approach to Image Reconstruction in Quantitative Photoacoustic
Tomography

Tarvainen, Tanja Univ. of Eastern Finland

Abstract: Quantitative photoacoustic tomography is an emerging imaging
technique aiming at estimating quantitative values of optical parameters insid-
e tissues from photoacoustic images which are formed by combining optical
information and ultrasound propagation. This is an ill-posed problem and it
needs to be approached within the framework of inverse problems. In this
work, the image reconstruction problem of quantitative photoacoustic tomog-
raphy is considered in a Bayesian framework.
» MS-Mo-D-46-2 14:00-14:30
Asymptotic Techniques for Photoacoustic Imaging in Attenuating Media
Kalimeris, Konstantinos RICAM

Abstract: We present some of the existing models, taking into account a-
coustic attenuation under the different physical properties of the biological
tissue. A family of time reversal imaging functionals is presented, based on
the techniques are based on recently proposed ideas of Ammari et al for the
thermo-viscous wave equation. In particular, an asymptotic analysis provides
reconstruction functionals from first order corrections for the attenuating ef-
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fect. Finally, a novel approach for higher order corrections is described.
» MS-Mo-D-46-3 14:30-15:00
A Stable Algorithm for Attenuation Correction in Photo-acoustic Imaging
Wahab, Abdul COMSATS Inst. of Information Tech.

Abstract: In this talk, a brief description of the time reversal algorithms in at-
tenuating media is provided. Considering simple attenuated wave models,
two algorithms are discussed. First an adjoint wave time reversal algorithm
is established wherein the adjoint lossy wave is re-emitted into the medium.
However, since the adjoint lossy wave is explosive in nature, indeed due to
the exponentially growing nature of back-propagating waves with frequency,
a regularization using frequency suppression of the attenuation maps
» MS-Mo-D-46-4 15:00-15:30
On Time Reversal in Photoacoustic Tomography for Tissue Similar to Water
Kowar, Richard Univ. of Innsbruck

Abstract: This talk is concerned with time reversal in photoacoustic tomog-
raphy (PAT) of dissipative media that are similar to water. We consider an
approach based on the non-causal thermo-viscous wave equation and anoth-
er based on the dissipative wave equation of Nachman, Smith and Waag

MS-Mo-D-47 13:30-15:30 108
Analytical and algorithmic advances in the immersed boundary method - Part
lofll

For Part 2, see MS-Mo-E-47

Organizer: Stockie, John Simon Fraser Univ.
Organizer: Lai, Ming-Chih National Chiao Tung Univ.
Abstract: The immersed boundary method is a well-known approach for mod-
elling fluid- structure interaction (FSI) problems involving highly deformable e-
lastic structures. Applications include a wide range of biofluid mechanical sys-
tems and the method is increasingly being applied to engineering problems
as well. Recently, major advances have been achieved in algorithms (fast and
robust solvers), theoretical results (convergence and stability analyses) and
model extensions intended to capture a wider spectrum of FSI phenomena
(multiphase flows, membrane transport, stochastic effects). This minisympo-
sium will highlight these recent advances and survey some of the complex
fluid flows that can be simulated using the method.

» MS-Mo-D-47-1 13:30-14:00
Overview of the Immersed Boundary Method and Recent Developments in
Algorithms, Analysis and Applications

Stockie, John

Abstract: This talk will begin with an overview of the immersed boundary

method for solving complex fluid-structure interaction problems, including re-

cent developments in algorithms and model extensions that handle a much

wider class of applications. | will then describe a novel computational ap-

proach based on a pseudo-compressible fluid solver that yields a simple and

efficient parallel implementation. The capabilities of the method are illustrated

with applications including spherical membranes, flexible particle suspension-

s and jellyfish swimming dynamics.

» MS-Mo-D-47-2

An Immersed Boundary Method for Rigid Bodies
Bhalla, Amneet Pal Singh Univ. of North Carolina - Chapel Hill
Griffith, Boyce Univ. of North Carolina at Chapel Hill
Doneyv, Aleksandar Courant Inst. of Mathematical Sci., New York Univ.

Simon Fraser Univ.

14:00-14:30

Abstract: In this work we develop an IB method that exactly enforces rigidi-
ty constraint for immersed solid bodies by solving a linear system coupling a
standard semi-implicit discretization of the fluid equations with a rigidity con-
straint. An effective preconditioned iterative solver that combines an approx-
imate multigrid solver for the fluid problem with an approximate direct solver
for the Schur complement system is developed which works for both zero and
moderate Reynolds number flows.

» MS-Mo-D-47-3 14:30-15:00
An Immersed Boundary Method for Mass Transfer Across Permeable Moving
Interfaces

Huang, Huaxiong York Univ.

Abstract: We present an immersed boundary method for mass transfer across
permeable deformable moving interfaces interacting with the surrounding flu-
ids. One of the key features of our method is the introduction of the mass
flux as an independent variable, governed by a non-standard vector transport
equation.

» MS-Mo-D-47-4 15:00-15:30
Interactions of Micro-organisms Near A Wall in Stokes Flow Using A Regular-
ized Image System

Huang, Jianjun
Olson, Sarah

Worcester Polytechnic Inst.
WPI

Abstract: We present an extension of the regularized image system for S-
tokeslets, where regularization functions and parameters are chosen to satisfy
zero flow at the wall for several different fundamental solutions. Interaction-
s of different representative microorganisms near a wall are studied. Sperm
and bacteria flagella are described by a version of the Kirchhoff rod model,
where intrinsic curvature and twist are prescribed. Results are presented for
swimming speeds and attraction to a wall.

MS-Mo-D-48 13:30-15:30
Computational learning and model optimization - Part | of Il
For Part 2, see MS-Mo-E-48
Organizer: Schénlieb, Carola-Bibiane
Organizer: Chung, Matthias Virginia Tech
Organizer: De Los Reyes, Juan Carlos ModeMat
Abstract: Many scientific fields such as engineering, life sciences, and geo-
physics encounter large scale problems where observations are contaminat-
ed with noise. To infer reliable information from experiments novel modeling
techniques and inversion methods are needed. Computational learning and
optimized modeling approaches are essential. To target challenges in these
fields we will discuss statistical learning methods, optimization and design
techniques under uncertainty, and inverse problems of big data.

» MS-Mo-D-48-1 13:30-14:00
Designing A Realistic Image Denoising Model by Means of A Bilevel Opti-
mization Approach.

Calatroni, Luca

212B

Univ. of Cambridge

Univ. of Cambridge

Abstract: We consider a nonlinear PDE-constrained optimization approach to
learn the optimal weights for a total variation image denoising model featuring
different noise distributions possibly present in the data. The distribution of
the noise is a-priori unknown, so we enforce sparsity in the weight vector for
a blind selection of the correct model. A training set of images is considered
for a robust estimation and a new modelling of multiple-noise distributions is
presented as well.

» MS-Mo-D-48-2 14:00-14:30
How Generalised Singular Vectors Can Help to Develop New Regularisation
Methods

Benning, Martin Univ. of Cambridge

Abstract: Singular value decomposition is the key tool in the analysis and
understanding of linear regularisation methods. Recently, the notion and
concept of singular vectors has been generalised to non-linear regularisa-
tion methods like 11- or total variation- regularisation. In this talk we wan-
t to present some of the important properties of singular vectors of one-
homogeneous regularisation functionals, and discuss how these generalised
singular vectors can be helpful to develop novel, data-driven regularisation
methods.

» MS-Mo-D-48-3 14:30-15:00
Variational Nonlinear Eigenfunction Analysis for Signal Representation and
Processing

Gilboa, Guy

Abstract: Linear eigenfunction decomposition is a powerful technique used
broadly for processing signals and images. In this talk a generalization based
on convex variational principles will be discussed. It extends transforms and
eigenfunction analysis to the nonlinear setting. As a canonical example, a
spectral total-variation framework will be presented. It will be shown how
similar principles are valid for general one-homogeneous functionals. Appli-
cations for image decomposition and texture analysis will illustrate benefits of
this framework.

» MS-Mo-D-48-4 15:00-15:30
Derivative-free Nonlinear Constrained Optimization under Uncertainty Using
NOWPAC

Augustin, Florian
Marzouk, Youssef

Technion

Massachusetts Inst. of Tech.
Massachusetts Inst. of Tech.

Abstract: We present the derivative-free optimization procedure NOWPAC
(Nonlinear Optimization With Path-Augmented Constraints) for nonlinear con-
strained programming. The algorithm is based on a trust region framework
that maintains feasibility at all intermediate designs. We incorporate uncer-
tainty using risk measures that are approximated with sampling schemes. A
noise indicator in NOWPAC detects when no further progress towards an op-
timal design is expected due to sampling noise. We close with numerical
examples demonstrating the efficiency of NOWPAC.
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MS-Mo-D-49 13:30-15:30 107
Rare Events in Complex Physical Systems - Part | of IV
For Part 2, see MS-Mo-E-49

For Part 3, see MS-Tu-D-49

For Part 4, see MS-Tu-E-49

Organizer: Cameron, Maria

Organizer: Li, Tiejun

Organizer: Lu, Jianfeng

Organizer: Weare, Jonathan Univ. of Chicago
Organizer: Zhou, Xiang City Univ. of Hong Kong
Abstract: Many problems arising from chemistry, physics and materials sci-
ence involve rare but significant exit events and/or transition events between
stable states. The transitions happen on a time scale much longer than the
intrinsic time scale of the dynamical system. Examples of such events are
conformational changes of biomolecules, chemical reactions, etc. The pur-
pose of this minisymposium is to bring together experts working in theory,
numerical algorithms and application issues, such as analysis of models for
metastable systems, free energy calculation, importance sampling, acceler-
ated dynamics, and sampling of transition pathways.

Univ. of Maryland
Peking Univ.
Duke Univ.

» MS-Mo-D-49-1 13:30-14:00
Metastability, Spectra and Eigencurrents of Networks Representing Energy
Landscapes

Cameron, Maria Univ. of Maryland

Abstract: Computational tools for spectral analysis of large stochastic net-
works representing energy landscapes of atomic and molecular clusters are
proposed: (i) an efficient algorithm for computing zero-temperature asymp-
totics for eigenvalues and eigenvectors of the generator matrices, and (ii)
a continuation technique for computing selected eigenpairs of interest at fi-
nite temperatures and corresponding eigencurrents. Applications to Wales
group’s networks representing Lennard-Jones clusters of 38 and 75 atoms
whose energy landscapes have double-funnel structures will be presented.

» MS-Mo-D-49-2 14:00-14:30
An Adaptive Step-size String Method and Its Convergence to the Minimum
Energy Path

Zhang, Lei Peking Univ.

Abstract: Finding minimum energy path (MEP) on a potential energy surface
is of great interest in understanding the barrier-crossing events. We develop
an adaptive step-size string (ASS) method by treating classical string method
as a minimization process of the Friedlin-Wentzell functional. Optimization
method can then be applied in the ASS to speed up the computation. Numer-
ical analysis shows the action can measure how far from one path to MEP
and proves the local convergence.

» MS-Mo-D-49-3 14:30-15:00
Evolving Junctions on Obstacle Boundaries (E-JOB) Method for the Shortest
Path Problems

Zhou, Haomin Georgia Inst. of Tech.

Abstract: In this talk, | will use the shortest path problem, finding the shortest
path connecting two points while avoiding obstacles in a region, as an exam-
ple to illustrate how one can use stochastic differential equations (SDEs) to
solve some challenging real world problems. On the other hand, the algo-
rithm introduces new, but challenging, mathematical problems in dynamical
systems and PDEs that have not been studied in the past. This presenta-
tion is based on joint work with Shui-Nee Chow (Math, Georgia Tech), Yancy
Diaz-Mercado (ECE, Georgia Tech), Magnus Egerstedt (ECE, Georgia Tech),
Wuchen Li (Math, Georgia Tech) Jun Lu (Wells Fargo).
» MS-Mo-D-49-4

The String Method for Saddle Point Search

REN, WEIQING National Univ. of Singapore & IHPC

Abstract: In this talk, we show how the string method, which was originally de-
veloped to compute minimum energy paths between two meta-stable states,
can be used to compute saddle points for a given minimum of the potential
or free energy. These saddle points act as bottlenecks (i.e. transition states)
for barrier-crossing events. Application to the wetting transition on patterned
surfaces will be presented.

MS-Mo-D-50 13:30-15:30 207
Mathematics for Industry 1: Analytical, geometrical and statistical methods to
solids, fluids and plasmas
Organizer: Fukumoto, Yasuhide

15:00-15:30

Inst. of Mathematics for Industry, Kyushu

Univ.
Abstract: Mathematics for Industry (MI) has been born by amalgamating and
reorganizing pure and applied mathematics, to serve as the foundation for

developing future technologies. Institute of Mathematics for Industry (IMI) ,
Kyushu University, was founded in 2011 to develop MI, including fundamen-
tal research. This minisimposium starts with introduction of IMI’ s activi-
ties. Mathematics finds its effective applications in manufacturing industry and
global environmental problems. The symposium is followed by outstanding
examples: modeling of interfacial phenomena of complex fluids, novel mini-
mal surfaces, with their distinctive properties, of a solid body, and advanced
statistical approach to predict magnetic storms caused by solar flares.
» MS-Mo-D-50-1 13:30-14:00
Modeling for Droplet Motion Driven by Interfacial Tension Gradient
Hiroyuki, Kitahata Chiba Univ.

Abstract: It is known that a droplet with surface tension gradient can defor-
m and move through the Marangoni effect. We constructed a mathematical
model for such droplet deformation and motion based on hydrodynamics with
shear stress balance at its surface, and we discussed the droplet motion an-
alytically and numerically using the model. We also made actual experiments
and compared the results with the theoretical and numerical ones.

» MS-Mo-D-50-2 14:00-14:30
Generalized Autoregressive Model with Exogenous Variables and Its Applica-
tion in Space Climate

Pan, Qin

Abstract: We propose the generalized autoregressive model with exogenous
variables on the basis of generalized linear models with location, scale and
shape. The proposed model enables us to describe the non-Gaussian, non-
stationary, and non-Markovian stochastic systems. The proposed model is
used to predict the disturbance storm time index based on t-distribution, which
characterizes the strength of disturbances caused to the geomagnetic field by
solar wind plasma ejecta. The results indicate the outstanding performance
of the models.
» MS-Mo-D-50-3 14:30-15:00
Initiative Taken by Institute of Mathematics for Industry, Kyushu University
Fukumoto, Yasuhide Inst. of Mathematics for Industry, Kyushu Univ.

Dalian Univ. of Tech.

Abstract: Mathematics for Industry (MI) has been born by amalgamating and
reorganizing pure and applied mathematics, to serve as the foundation for fu-
ture technologies. Various activities for Ml were made in the Global COE Pro-
gram offered by the Ministry of Education, Japan. Foundation of Institute of
Mathematics for Industry (IMI), Kyushu University, is its product (2011). This
talk presents IMI’s initiatives for developing Ml and nurturing young talents.
The symposium is followed by outstanding Ml researches.

» MS-Mo-D-50-4 15:00-15:30
On Bifurcation and Local Rigidity of Triply Periodic Minimal Surfaces in the
Three-dimensional Euclidean Space

Koiso, Miyuki Kyushu Univ.

Abstract: Minimal surfaces are equilibrium surfaces of the area. Triply periodic
minimal surfaces in the three-dimensional Euclidean space (TPMS’s) some-
times appear in self-assembly of nanoscale matters. We construct general
criteria for existence and nonexistence of bifurcation for TPMS’s. By applying
these criteria, we determine the local dimension of the space of all TPMS’s,
and moreover, we prove the existence of unknown examples of TPMS’s which
are close to known examples.

MS-Mo-D-51 13:30-15:30 209A
Vaccination behavior as equilibrium between personal and societal views
Organizer: Turinici, Gabriel Ceremade, Universite Paris DAUPHINE
Abstract: Vaccination coverage in developed countries weakens significantly
over concerns regarding the side-effects of the vaccines. As a consequence
the non-compulsory vaccination programs have to take into account the will-
ingness of the people to vaccinate (and not only the general, societal, interest
to do so0). This perspective is very recent and has only been addressed in
research works in the last 10-15 years. The goal of this mini-symposium is
to present the state of the art of the field through intervention by researchers
with very different background: applied mathematics, medicine, economics
and physics, etc.

» MS-Mo-D-51-1 13:30-14:00
Introduction to Mathematical Models of Individual Vaccination Behavior

Turinici, Gabriel Ceremade, Universite Paris DAUPHINE

Abstract: The problem of finding the optimal vaccination as response to an
ongoing epidemic has been traditionally addressed in the framework of opti-
mal control theory. These tools give the best vaccination policy optimizing the
overall, societal outcome. However adherence to the prescribed vaccination
program is not always optimal at the individual level. To address this situation,
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new models, coming from the game theory have been introduced. This talk
will give an introduction to such models.

» MS-Mo-D-51-2 14:00-14:30
Analysis and Control of Epidemic Models with Information Dependent Vacci-
nation

Buonomo, Bruno Univ. of Naples Federico Il

Abstract: In recent years, there have been significant developments in the

field of mathematical theory of the spread of infectious diseases. These de-

velopments concern the so called behavioral-epidemic models. Such models

include feedbacks that the information and rumours about the spread of an

infectious disease have on the spreading itself.

In this talk, we will focus on the analysis and control of some behavioral-

epidemic models. In particular, we will deal with the effects of information

feedbacks

» MS-Mo-D-51-3

Mean Field Games Equilibrium in A SIR Vaccination Model

Laguzet, Laetitia Univ. Paris-Dauphine

14:30-15:00

Abstract: Recent debates concerning the innocuity of vaccines with respect
to the risk of the epidemic itself lead to vaccination campaign failures. We
analyze, in a SIR model, whether individuals driven by self interest can reach
an equilibrium with the society.

We show, in a Mean Field Games context, that an equilibrium exists and
discuss the price of anarchy. Finally, we apply the theory to the 2009-2010
Influenza A (H1N1) vaccination campaign in France.

» MS-Mo-D-51-4 15:00-15:30
Dual Dilemma of Vaccination
Fu, Feng ETH Zurich

Abstract: Massive vaccination is beneficial on the population level to suppress
the overall epidemic prevalence, but in the mean time, the presence of high
vaccination level intensifies the selective pressure favoring the emergence of
vaccine-resistant pathogen strains. This gives rise to the notion of “dual
dilemma of vaccination” . Here we address this problem with a combination
of game theory and an evolutionary epidemiological model.

MS-Mo-D-52 13:30-15:30
Mathematics in population genetics and evolution - Part | of I
For Part 2, see MS-Mo-E-52

Organizer: Yang, Ziheng Univ. College London
Organizer: Ma, Zhiming AMSS, CAS
Abstract: Population genetics provides mechanistic interpretations of Charles
Darwin’ s theory of evolution by natural selection. It is a discipline in the life
sciences that has a strong interplay with statistics, computer science and ap-
plied mathematics, founded by R.A. Fisher, S. Wright, and J. B. S. Haldane.It
is essential both for understanding biological evolution and forinterpreting the
ever-increasing genomic datasets, and has thus gained momentum in the last
few decades because of the rapid accumulation of genetic data, driven by the
various genome projects. This symposium will focus on probabilistic modeling
and statistical analysis of modern genetic and genomic data, and the statisti-
cal and computational challenges that we face. The symposium will provide a
forum for statisticians and computer scientists interested in this exciting field
of biology to exchange ideas and experiences with evolutionary biologists,
and to discuss various problems at the cutting edge of the field.

» MS-Mo-D-52-1 13:30-14:00
The Multispecies Coalescent Model and Its Applications in Analysis of Ge-
nomic Sequence Data

Yang, Ziheng

212A

Univ. College London

Abstract: The multiple species model is a natural extension of the single-
population coalescent to the case of multiple species. It accounts for the poly-
morphism and coalescent within each population as well as the phylogenetic
relationships among the species. It provides a natural framework for the anal-
ysis of genomic sequence data to address a number of important questions in
evolutionary biology, such as estimation of population sizes and species diver-
gence times, species tree estimation, and species delimitation. Computation
is achieved using Bayesian Markov chain Monte Carlo (MCMC) algorithms. In
this talk | will provide an overview of the multispecies coalescent model and
discuss its many applications.
» MS-Mo-D-52-2
Bayesian Species Delimitation Using DNA Sequences
Rannala, Bruce Univ. of California Davis

14:00-14:30

Abstract: A Bayesian inference method for joint species delimitation and
species tree estimation using multilocus sequence data under the multi-

species coalescent model is described. It eliminates the need for a user-
specified guide tree. Computation is achieved through MCMC which moves
between different species trees and rfMCMC which moves between different
delimitation models. The method is found to have good statistical proper-
ties. Real datasets are often found to be informative about delimitation but
not about phylogeny.
» MS-Mo-D-52-3
Voodoo or Real Inference? ABC Meets Machine Learning
Corander, Jukka

14:30-15:00

Univ. of Helsinki

Abstract: We consider machine learning techniques for significantly accel-
erating simulator-based approximate inference. The first strategy introduces
classification for discrimination between representative and poor simulated
data sets, such that consistent estimators can be obtained. The second s-
trategy uses Bayesian optimization to guide a search in the parameter space,
which can result in several orders of magnitude faster convergence to a point
estimate. We illustrate both concepts using several types of dynamic models
involving genetic data.

» MS-Mo-D-52-4 15:00-15:30
Stochastic Modeling and Analysis of DNA Sequence Data from Follicular Lym-
phoma

Wiuf, Carstens Univ. of Copenhagen

Abstract: In this talk | present a coalescent model with stochastic population
size, growing from a single individual/cell in the past to a random number of
individuals at the present time. The model is based on a birth-death process.
The model will be applied to samples of DNA sequences from Follicular Lym-
phoma, a cancer disease, with the aim of estimating the time of origin of the
disease.

MS-Mo-D-53 13:30-15:30 311B
Challenges in Financial Modelling: Numerics, Statistics, and Calibration.
Organizer: Zubelli, Jorge IMPA

Abstract: Modeling of financial markets leads to a plethora of challenging
problems that range from analytic to numerical ones. They are characterized
by massive quantities of data and unobservable variables that are fundamen-
tal in the model interpretation.

This mini-symposium concerns large-scale and ill-posed problems arising or
motivated by financial applications. Typical examples appear in risk manage-
ment and volatility calibration. We shall start with an overview of the relevant
problems such as volatility calibration and correlation.

Then, we will discuss discretization and iterative techniques that have im-
pact on risk management and volatility modeling. In particular, we focus on
discrepancy principles and on the issue of stopping criteria for iterative algo-
rithms. Another highly used group of techniques is associated to state space
methods and Kalman filtering. Finally, we present specific examples coming
from commaodity markets and multi-factor stochastic volatility models.

» MS-Mo-D-53-1 13:30-14:00
Robust Time-consistent Dynamic Ulility Maximization under Stochastic
Volatility

Li, Bin
Abstract: We consider a financial market with a risk-free asset and a risky as-
set, with the latter’ s price following a diffusion with stochastic volatility. Un-
der the robust time-consistent dynamic utility introduced by Bion-Nadal and
Delbaen, utilizing time-consistency and g-expectation, a closed-form optimal
strategy is obtained for the incomplete market with either full uncertainty or
partial uncertainty. The convergence of the associated optimal strategy is
also proved when the market is approaching from partial uncertainty to full
uncertainty.

» MS-Mo-D-53-2 14:00-14:30
Local Volatility Calibration in Commodity Markets and Practical Simplifications
Albani, Vinicius Univ. of Vienna

Univ. of Waterloo

Abstract: We adapt Dupire’s local volatility model to price European options
on commodity Futures, applying Tikhonov regularization to the corresponding
calibration problem, under a discrete setting. We also present two simplifi-
cations. The first one is a parametric local volatility surface. In the second
one, we make use of the Bayes theorem to find a simplified pricing technique,
reducing the dimension of the inverse problem. We perform numerical tests
with synthetic as well as market data.

» MS-Mo-D-53-3 14:30-15:00
Calibration Problems in Finance: from State Space Models to lterative Algo-
rithms

Zubelli, Jorge IMPA
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Yang, Xu Instituto Nacional de Matematica Pura e Aplicada

Abstract: We shall start with a brief overview of the importance of calibration
methods in mathematical finance in general and risk management in particu-
lar. After that we shall focus on the problem of recovering the local volatility
(not the implied one) from observed market prices.Here we shall compare
competing approaches to handle such problem, including iterative methods
and state space methods. This will set the stage for the other talks in this
mini-symposium.

» MS-Mo-D-53-4 15:00-15:30
Data Completion
Ascher, Uri Univ. of BC

Abstract: The lagged steepest descent (LSD) method for convex quadratics
challenges basic notions in PDE discretization and general orderly conver-
gence. It is chaotic, it occasionally takes steps that cannot be too small, and
its convergence rate remains unproved. More in the talk.
MS-Mo-D-54 13:30-15:30
Minisymposium Computational Finance - Part | of IlI

For Part 2, see MS-Mo-E-54
For Part 3, see MS-Tu-D-54
Organizer: Teng, Long

VIP1-2

Bergische Universitat Wuppertal
Organizer: Guenther, Michael Bergische Universitat Wuppertal
Organizer: Ehrhardt, Matthias Univ. of Wuppertal
Abstract: In recent years the variety and complexity of financial mathematics
models has witnessed a tremendous growth. For the resulting computational
complexity, advanced numerical techniques are imperative for the applica-
tions in financial industry. The aim is to deeper understand complex financial
models and to develop effective and robust numerical schemes for solving
linear and nonlinear problems arising from the mathematical theory of pric-
ing financial derivatives and related financial products. The motivation for this
minisymposium is to exchange and discuss current insights and ideas, and
to lay groundwork for future collaborations. Finally, it should serve as a kick-
off for the special interest group (SIG) Computational Finance within ECMI
(European Consortium for Mathematics in Industry).

» MS-Mo-D-54-1 13:30-14:00
Rare Event Simulation Using Reversible Shaking Transformations

LIU, GANG Ecole Polytechnique
Gobet, Emmanuel Ecole Polytechnique

Abstract: We introduce random transformations called reversible shaking
transformations which are used to design two schemes for estimating rare
event probability. One is based on interacting particle systems (IPS) and the
other on time-average on a single path (POP) using ergodic theorem. We
discuss their convergence rates and provide numerical experiments including
continuous stochastic processes and jump processes. Both schemes have
good performance with a seemingly better one for POP.

» MS-Mo-D-54-2 14:00-14:30
High-order Compact Finite Difference Methods for Parabolic Problems with
Mixed Derivative Terms and Applications in Computational Finance

During, Bertram Univ. of Sussex

Abstract: We present a high-order compact finite difference approach to
parabolic partial differential equations with mixed second-order derivative
terms and time- and space-dependent coefficients in arbitrary spatial dimen-
sion. Problems of this type arise frequently in computational fluid dynamic-
s and computational finance. We give some results on the stability of the
scheme and present numerical examples for pricing of European basket op-
tions. Analytical and numerical results suggest unconditional stability of the
scheme.

» MS-Mo-D-54-3 14:30-15:00
ADE Methods - Numerical Analysis and Application to Linear and Nonlinear
Black-Scholes Models

Buckova, Zuzana
Ehrhardt, Matthias
Guenther, Michael

Bergische Universitat Wuppertal
Univ. of Wuppertal
Bergische Universitat Wuppertal

Abstract: We are dealing with numerical methods for linear and nonlinear
Black-Scholes model. We apply finite difference method, esp. Alternating
direction explicit methods (ADE), which were suggested in 1957 by Saul’ev.
Our work includes detailed numerical analysis consisting of stability and con-
sistency proofs.

Numerical results of the ADE method for nonlinear Black-Scholes models,
where the nonlinearity is caused by illiquid markets, are provided.

We compare our method to alternative numerical approaches for solving the
nonlinear Black-Scholes.

» MS-Mo-D-54-4 15:00-15:30
An Accurate Simulation-based Approach to the Dynamic Portfolio Manage-
ment Problem

Cong, Fei
Oosterlee, Cornelis

TU Delft
CWI -center for mathematics & computer Sci.

Abstract: We enhance a well-known dynamic portfolio management algorith-
m, the BGSS algorithm, proposed by Brandt, Goyal, Santa-Clara and Stroud
(Review of Financial Studies, 18, 831-873, 2005). We equip this algorithm
with the components from a recently developed method, the Stochastic Grid
Bundling Method, for calculating conditional expectations. When solving the
first-order conditions for an optimum, we implement a Taylor series expansion
based on a nonlinear decomposition to approximate the utility functions.

MS-Mo-D-55 13:30-15:30 106

Multi-Physical modeling and multi-scale methods for nano-optics

Organizer: Liu, Di Michigan State Univ.

Abstract: The main objective of the proposed minisymposium is update recent

progress on robust, efficient and accurate numerical methods for multiphysi-

cal models of nanoscale optical devices that are able to bridge multiple time

and space scales. Application will be focused on photon driven nano devices

and atto-second pulse physics.

» MS-Mo-D-55-1

A Multiscale Method for Study of Metal-enhanced Fluorescence

Cui, Tao ICMSEC, AMSS, CAS

Abstract: We introduce a new framework for the multiphysical modeling and
multiscale computation of metal-enhanced fluorescence. The semi-classical
theory treats the evolution of the electromagnetic field and the motion of the
charged particles self-consistently by coupling Maxwell equations with Quan-
tum Mechanics. Numerical examples are presented to illustrate the distance
dependence of metal-enhanced fluorescence.

13:30-14:00

» MS-Mo-D-55-2 14:00-14:30
Mathematics of Super-resolution in Resonant Media
Zhang, Hai ENS, Paris

Abstract: We first introduce some background of super-resolution. We then
focus on the particular super-resolution technique where resonant media are
used. Two cases are analyzed: one is Helmholtz resonators and the other is
high contrast material. In both cases, we developed rigorous mathematical
theory to explain the mechanism of super-resolution achieved.

» MS-Mo-D-55-3 14:30-15:00
On Accurately Calculating lonic Force with Finite Element Methods

Bao, Gang Zhejiang Univ.
Hu, Guanghui Univ. of Macau
Liu, Di Michigan State Univ.

Abstract: The spurious oscillation of the total energy can be observed when
using finite element methods to simulate the translational and/or rotational
move of an electronic structure. Such oscillation can negatively affect the cal-
culation of the ionic force acting on the nucleus. We will present the results of
using adaptive finite element methods to keep the translational invariance of
the total energy, and related applications on geometry relaxation of molecules
with Born-Oppenheimer molecular dynamics.
» MS-Mo-D-55-4 15:00-15:30
A Maxwell-Ehrenfest Model for Optical Responses of Nano-structures
Luo, Songting lowa State Univ.

Abstract: To simulate the light-matter interactions with nano-structures, we
introduced a numerical trackable semi-calssical model where the waves are
determined classically by Maxwell equations, and the motion of the matter
is described with Ehrenfest molecular dynamics. Density Functional Theo-
ry is further adopted to resolve the difficulty of describing electronic motion,
and classical mechanics is used to describe the nuclear motion in the semi-
classical limit. Multiscale schemes are designed to solve the system.

MS-Mo-D-56 13:30-15:30 403
Numerical and Analytical aspects in Semiconductor Theory.

Organizer: Rotundo, Nella Weiestrass Inst.
Organizer: Schilders, Wil TU Eindhoven
Abstract: The mathematical modeling of semiconductor devices plays a fun-
damental role both in studying the effects of decreasing the dimension of the
devices with respect to their efficiency and in pushing forward the research on
new materials as well as improving the behavior and efficiency of well-known
materials. On the one hand, mathematical modeling should be investigated
and validated from the analytical point of view. On the other hand, numerical
simulations are becoming a fundamental tool to validate the models and re-
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duce the time of the design creation. This minisymposium aims at providing
a vision on recent advances on semiconductor theory and simulations and to
encourage the communication between experts in fields of applied analysis
and numerics of aspects of semiconductor theory.

» MS-Mo-D-56-1 13:30-14:00
Generalisations of the Scharfetter-Gummel Scheme to Non-Boltzmann Statis-
tics

Farrell, Patricio Weierstrass Inst. (WIAS)

Abstract: We discuss how the Scharfetter-Gummel scheme can be adapted to
more complicated distribution functions (in particular to non-Boltzmann statis-
tics). Our main goal is to discretely preserve important properties from the
continuous system such as existence and uniqueness of the solution, consis-
tency with the thermodynamical equilibrium and unconditional stability. We
also show how these numerical methods can be efficiently implemented for
2D and 3D applications.

» MS-Mo-D-56-2 14:00-14:30
Analytical Methods for Doping Optimization for Semiconductor Devices
Rotundo, Nella Weiestrass Inst.

Abstract: We present an optimal design problem for semiconductor de-
vices.We consider the van Roosbroeck’ s system of equations which com-
prises different kinds of generation and recombination terms. It includes radia-
tive, spontaneous and stimulated recombinations.The optimal doping problem
can be seen as a PDE-constrained optimization problem in which we minimize
an objective functional depending upon the electron and hole densities, the
electrostatic potential and the doping profile.We discuss the case where the
doping profile serves as the control.

» MS-Mo-D-56-3
Analysis for Edge-emitting Semiconductor Heterostructures
Thomas, Marita Weierstrass Inst. for Applied Analysis &
Stochastics (WIAS Berlin)

Abstract: This contribution discusses results on the existence of local-in-time
classical solutions for edge-emitting semiconductor heterostructures both in
2D and 3D. Electrics of the semiconductor is governed by the Poisson equa-
tion for the electrostatic potential and a system of drift-diffusion equations for
the carrier transport, nonlinearly coupled with the equations of optics, given
by a Helmholtz-type eigenvalue problem and an ODE for the photon balance.
2D-simulations based on this coupled system will be presented.

» MS-Mo-D-56-4 15:00-15:30
Numerical Methods for the Simulation of Semiconductor Devices
Schilders, Wil TU Eindhoven

Abstract: In this talk, an overview will be given of numerical methods that have
been developed specifically for the simulation of semiconductor devices. Spe-
cial methods for the discretization and nonlinear solution will be discussed,
and it will be shown why standard methods fail. The methods developed can
be formulated in an abstract mathematical way. The methodology can also be
used for organic devices like OLEDs.

14:30-15:00

MS-Mo-D-57 13:30-15:35 402A
Recent advances in modeling, analysis, and methodology for interface and
free boundary problems and applications - Part | of V
For Part 2, see MS-Mo-E-57
For Part 3, see MS-We-D-26
For Part 4, see MS-We-E-26
For Part 5, see MS-Th-BC-26
Organizer: Li, Zhilin North Carolina State Univ.
Organizer: Lai, Ming-Chih National Chiao Tung Univ.
Abstract: In recent years, there is increasing interest in the development
and application of advanced computational techniques for interface problem-
s, problem with free boundary and moving interface, fluid-structure interac-
tions driven by applications in physiology, fluid mechanics, material sciences,
porous media flow, and biology. There are also many numerical approaches
developed in recent years. The aim of this mini-symposium is to bring together
scientists in the field to exchange their recent research discoveries and future
directions, to stimulate novel ideas, and to nurture collaborations. The focus
would be on Cartesian grid method such as the immersed boundary/interface
methods, the level set methods, fluid-structure interactions, and applications.
» MS-Mo-D-57-1 13:30-13:55
A Treecode-Accelerated Boundary Integral Poisson-Boltzmann Solver for Sol-
vated Proteins
Krasny, Robert

Univ. of Michigan

Southern Methodist Univ.

Abstract: We present a treecode-accelerated boundary integral (TABI) solver
for electrostatics of solvated proteins described by the linear Poisson-
Boltzmann equation. We compare TABI results with those obtained using the
grid-based APBS code. The TABI solver exhibits good serial and parallel per-
formance combined with relatively simple implementation, efficient memory
usage, and geometric adaptability.

» MS-Mo-D-57-2 13:55-14:20
Simple Eulerian Methods for Compressible Fluids in Domains with Moving
Boundaries

Alina, Chertock North Carlina State Univ.

Abstract: We introduce a simple Eulerian method for treatment of moving
boundaries in compressible fluid computations. The fluid domain is placed in
a computational domain, which is divided into internal, boundary, and external
cells. The numerical solution is evolved in internal cells only. The numerical
fluxes at other cells are computed using a ghost-cell extrapolation and an in-
terpolation in the phase space. The computational framework may be used in
conjunction with one’s favorite finite-volume method.
» MS-Mo-D-57-3 14:20-14:45
A Weak Formulation for Solving Elliptic and Elasticity Interface Problems
Hou, Songming Louisiana Tech Univ.

Geng, Weihua

Abstract: Interface problems occur in many multi-physics and multi-phase ap-
plications in science and engineering. An accurate and efficient method is de-
sired. We proposed a non-traditional finite element method for solving elliptic
and elasticity interface problems using non-body-fitted mesh. Some theoreti-
cal discussions and numerical studies are presented in both 2D and 3D.

» MS-Mo-D-57-4 14:45-15:10
Mathematical Modeling and Computational Methods for the Tumor Microenvi-
ronment

Dillon, Robert

Abstract: We describe a hybrid/cells-based model for the emergence of ductal
carcinoma in situ and the transition to invasive ductal carcinoma both in vivo
and in microfluidic cell-culture devices. We present preliminary results using
simplified models of metabolism as well as the cellular response and produc-
tion of diffusible growth factors such as TGF-beta. In this model, the cells are
represented as discrete entities in which the fluid mechanical component is
represented in an immersed boundary framework, the transport of ions and
proteins by an immersed interface methods, coupled with systems of ODE'’s
for the intracellular processes.

» MS-Mo-D-57-5 15:10-15:35
A Numerical Method for A Quasi-incompressible Variable Density Phase-field
Model with A Discrete Energy Law

Lin, Ping

Washington State Univ.

Univ. of Dundee

Abstract: We consider two-phase flows with variable densities. The Quasi-
Incompressible NSCH model with the gravitational force being incorporated
in the thermodynamically consistent framework will be investigated. We de-
sign a continuous finite element method and a special temporal scheme such
that the energy law is accurately preserved at the discrete level. Such a dis-
crete energy law for a variable density two-phase flow model has not been
established - a joint work with Z.L.Guo and J Lowengrub.

MS-Mo-D-58 13:30-15:30 401
Surface diffusion and related problems and flows. - Part | of Il
For Part 2, see MS-Mo-E-58
For Part 3, see MS-Tu-D-58
Organizer: Novick-Cohen, Amy Technion IIT
Abstract: Motion by surface diffusion, in which the normal velocity of an e-
volving surface is proportional to minus the surface Laplacian of its mean
curvature, constitutes a geometric motion which plays a critical role in many
technological applications, from thin film drug delivery, optical coatings, print-
ing, and spray technology. While surface diffusion has been discussed in the
material science literature to 1950s, much concerning its mathematical theory
remains to be developed. The aim of the proposed minisymposium is consid-
er surface diffusion and related problems from a variety of aspects, including
existence, uniqueness, self-similarity, numerical methods, and issues related
to applications. SIAG-MS sponsored.
(Comment: the actual area might best reflect AO4 as well as A24, and the
organizer is a member of two siags: SIAG-APDE as well as SIAG-MS)

» MS-Mo-D-58-1 13:30-14:00
Quadruple Junctions and Hole Formation in Thin Films: A Numerical Study

Derkach, Vadim Technion IIT
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Novick-Cohen, Amy Technion IIT between states.
Rabkin, Eugen Technion . MS-Mo-D-59-3 14:30-15:00

Abstract: In my lecture | shall report on 3D numerical studies of the motion of
quadruple junctions and thermal grooves in thin polycrystalline films, where
the mean curvature motion of the grain boundaries and the surface diffusion
evolution of the exterior surfaces couple along the thermal grooves. Our algo-
rithms could also be used to study hole evolution in thin monocrystalline and
polycrystalline films, where only the motion of the exterior surface needs to
be considered.

» MS-Mo-D-58-2 14:00-14:30
Self-similar Solution for Fourth Order Curvature Flow Equation: A Problem
with Incompatible Initial Data

Asai, Tomoro Hiroshima City Univ.

Abstract: Our study is the problem of the existence of the self-similar solution

for the surface diffusion flow in one-dimensional case with nonlinear bound-

ary conditions. This problem was proposed by W. W. Mullins in 1957 to de-

scribe the thermal grooving. In this talk, we show the existence of self-similar

solution of the differential form of the surface diffusion flow with linearized

boundary conditions.

» MS-Mo-D-58-3

Sharp Interface Models for Solid-state Dewetting Problems

Bao, Weizhu National Univ. of Singapore

Abstract: | will present sharp interface models with anistropic surface energy
for simulating solid-state dewetting and the morphological evolution of pat-
terned islands on a substrate. The sharp interface model tracks the moving
interface explicitly and it is very easy to be handled in two dimensions via arc-
length parametrization. Numerical methods are proposed and are applied to
study numerically different setups of solid-state dewetting including including
short and long island films, pinch-off, hole dynamics, semi-infinite film, etc.
» MS-Mo-D-58-4 15:00-15:30
Shape-changing Diffusion Along the Interfaces between Dissimilar Materials
Kllinger, Leonid Technion-lsrael Inst. of Tech.

14:30-15:00

Abstract: Until now, theoretical treatments of chemical interdiffusion along
the interface between two immiscible solids were based on assumption that
chemical potentials of atoms scale with the interface curvature. We employed
a variational principle for calculating the chemical potentials and demonstrat-
ed that they contain non-local contributions determined by the global geome-
try of the system and by the energy of all interfaces. We proposed an algorith-
m for treating interface diffusion-controlled shape and morphology evolution
of solids.
MS-Mo-D-59 13:30-15:30
Analysis and modelling of dislocations and plasticity - Part | of Il
For Part 2, see MS-Mo-E-59
Organizer: Garroni, Adriana Sapienza, Univ. of Rome
Organizer: Ortiz, Michael CALTECH
Abstract: Dislocations are line defects in crystals. Their motion and interaction
is considered the fundamental mechanism for plastic deformation in metals.
Effective models for plasticity have to take into account the collective behav-
ior of many dislocations whose response is influenced by their microscopic
arrangement. Considerable effort has been recently devoted to observing,
modelling, analyzing and simulating large ensembles of dislocations. This
effort involves multiple communities, including applied physics, materials sci-
ence, solid mechanics and applied mathematics. We propose a minisympo-
sium in three sessions, with the aim of bringing together experts from those
diverse communities to share their understanding of the problem from their
respective perspectives.

» MS-Mo-D-59-1 13:30-14:00
A Introduction to the Variational Multi-scale Analysis of Dislocations

Garroni, Adriana Sapienza, Univ. of Rome

402B

Abstract: The variational multi-scale analysis for dislocations is a first very
important step in order to better understand the continuum models for mate-
rial defects and plasticity. | will present some of the main issues arising in
this analysis (e.g., the difficulty of formulating a discrete model and the need
for regularization in the linearized semi-discrete theories) and some of the
mathematical tools used to formulate the problem.

» MS-Mo-D-59-2 14:00-14:30
A Possible Approach to Modelling Dislocation Dynamics
Thomas, Hudson ENPC/INRIA

Abstract: A possible approach to modelling dislocation dynamics at low tem-
perature is presented based upon Kramer’s rule for the rate of transitions

Discrete Dislocation Dynamics: Application to Graphene

Ariza, Pilar Univ. of Seville
Arca, F. Univeristy of Seville
Mendez, J.P. Univeristy of Seville
Ortiz, Michael CALTECH

Abstract: In the &#64257;eld of electronics, due to its excellent mechanical
and electrical properties, graphene has become the most promising material
for the production of next generation thin and &#64258;exible graphene-based
electronic components. Pristine defect-free graphene has no band-gap and is
of limited use for semiconductor-based electronics. It was found experimen-
tally that the Stone-Wales defects could change the local density of states.
Also, it has been shown theoretically that grain boundaries might insert band
gaps.
» MS-Mo-D-59-4 15:00-15:30
Variational Dynamics for Discrete Screw Dislocations Along Glide Directions
De Luca, Lucia Technical Univ. Munich

Abstract: We consider a basic zero temperature model for screw dislocations
in discrete lattices. Using a discrete-in-time variational scheme, we study the
motion of dislocations in the dilute regime, towards low energy configurations.
Letting the spacing and time parameters go to zero, we deduce an effective
fully overdamped dynamics predicting motion along the glide directions of the
crystal. The results are obtained in collaboration with Adriana Garroni, Rober-
to Alicandro and Marcello Ponsiglione.

IM-Mo-D-60 13:30-15:30 310
Industrial Mathematics Around the World - Part | of VIII

Activities on Industrial-Mathematics in China

For Part 2, see IM-Mo-E-60

For Part 3, see IM-Tu-D-60

For Part 4, see IM-Tu-E-60

For Part 5, see IM-We-D-60

For Part 6, see IM-We-E-60

For Part 7, see IM-Th-BC-60

For Part 8, see IM-Th-D-60

Organizer: Cai, Zhijie Fudan Univ.
Organizer: Chen, Gui-Qiang G. Univ. of Oxford
Organizer: Huang, Huaxiong York Univ.
Organizer: LU, Ligiang Fudan Univ.

Univ. of Oxford
Univ. of Oxford
Shandong Univ.

Organizer: Ockendon, Hilary
Organizer: Ockendon, John
Organizer: Peng, Shige

Organizer: Tan, Yongji Fudan Univ.
Organizer: Wake, Graeme Massey Univ.,
Organizer: Zhu, Yichao The Hong Kong Univ. of Sci. & Tech.
Organizer: CHENG, JIN Fudan Univ.

Abstract: The aim of this section is to boost the use of mathematics as an
industrial resource in China and around the world. It will highlight (i) the glob-
al experience in industrial mathematics and (ii) the new mathematical ideas
that these activities have created as well as the exploitation of existing tech-
nologies to new applications. Participants will come from both academia and
industry and, for this purpose, the section is proposed to consist of eight
minisymposia. Four of them will overview the identification and solution of
industrially-driven mathematical problems and the mechanisms that have e-
volved to deal with them in different regions: China, other Asia-Pacific coun-
tries, Europe and North America. Three of the remaining minisymposia will
focus on the problems coming from different industrial sectors: financial in-
dustry, petroleum industry and industrial areas in which wave propagation is
important. The last minisymposium will involve an open discussion on how
the global mathematics community can best respond to the increasing de-
mand from industry for applied and computational mathematics; the agenda
will include both the mechanisms for academic / industrial collaboration and
the areas where it will be most fruitful.

» IM-Mo-D-60-1 13:30-14:00
Study Group in China
Tan, Yongji Fudan Univ.

Abstract: Nine study groups in industry have been held in main land and Hong
Kong of China since 2000 . In this talk we describe the industry problems and
some solutions of those study group

» IM-Mo-D-60-2
My Experience at the Chinese Study Groups

14:00-14:30



Schedules: Monday Sessions

27

York Univ.

Abstract: | have been to several Chinese Study Groups with Industry, includ-
ing the ones in Hong Kong. In this talk | will discuss some of the problems
| have worked on. The first problem was presented by Bao Steel, on the
temperature control inside a steel sheet during the hot rolling process. The
second problem was submitted by the Royal Bank of Canada on estimating
counter party risks.
» IM-Mo-D-60-3
Application of Mathematical Models in the Steel Making Process
Guo, Zhaohui
Gao, Wenwu

Huang, Huaxiong

14:30-15:00

Baosteel
Anhui Univ.

Abstract: Mathematical models have been widely used in the steel making
process . This talk will present developments of its application in steel making
process .Some new trends and challenges of building mathematical models
for steel making process will be also covered. Moreover, we shall demon-
strate some ideas of how to couple together metallurgical mechanism and big
data to develop simulation models for new steel grade deleviopmrent .
» IM-Mo-D-60-4 15:00-15:30
Power Allocation Strategy of Hybrid Electric Bus
Zhonggeng, Han Zhengzhou Information Engineering Univ.
Du, Jianping Zhengzhou Information Engineering Univ.

Abstract: The strategy of power allocation is one of the key techniques in the
designing of a Hybrid Electrical Bus (HEB). In this article, a Bayesian fore-
casting model is firstly proposed to predict the future power demand based
on the historical data of driving circles. Then a two-phase model is developed
so that the original large-scale Stochastic Dynamic Program (SDP) can be
decomposed to several small-scale SDPs and a Deterministic Dynamic Pro-
gram (DDP). Since it is time-consuming to solve an SDP by the traditional
iterative method, the sparse representation of an SDP solution and the S-
tochastic Simulation Optimization (SSO) are implemented to accelerate the
SDP solver. Further, an Estimation of Distribution Algorithm (EDA) is applied
to reduce the searching scope, and an Optimal Computing Budget Allocation
(OCBA) method is also used for the purpose of improving the precision and
decreasing the computational cost. Finally, a table-based strategy is given as
the solution of the online power allocation problem.

CP-Mo-D-61 13:30-15:30 101
Ordinary Differential Equations
Chair: Guezane-Lakoud, Assia
Abstract:
» CP-Mo-D-61-1 13:30-13:50
Solution for the Initial-value Problem of A Nonlinear Differential Equation
Guezane-Lakoud, Assia Univ. Badji Mokhtar Annaba
Khaldi, Rabah Badji Mokhtar Annaba Univ.

Abstract: This talk concerns the existence and uniqueness of solution of an
initial value problem for differential equation involving Riemann -Liouville frac-
tional derivatives. Many problems in sciences are described by initial val-
ue problems for nonlinear fractional differential equations such in the study
of models of viscoelasticity, electrochemistry, control, porous media, electro-
magnetic, etc.. Under Krasnoselskii-Krein type conditions, successive ap-
proximations, some existence and uniquenee results are established.

» CP-Mo-D-61-2 13:50-14:10
Existence Results for Fractional Boundary Value Differential Equations in
Non-reflexive Banach Space via Pettis Integral

Ur Rahman, Ghaus Univ. of Swat, Khyber Pakhtunkhwa, Pakistan

Abstract: The purpose of the present paper is to discuss Pseudo solution

of fractional boundary value problem in nonreflexive Banach space. Further-

more, using weak measure of non compactness measure we find the exis-

tence of solution FBVP in abstract spaces.

» CP-Mo-D-61-3

Large Deviations for Stochastic Integrodifferential Equations
Balachandran, Krishnan
Suvinthra, Murugan

Univ. Badji Mokhtar Annaba

14:10-14:30

Bharathiar Univ.
Bharathiar Univ., Coimbatore

Abstract: In this work we establish a Freidlin-Wentzell type large deviation
principle for stochastic integrodifferential equations. Large deviation theory is
an interesting branch of probability theory which deals with the study of rare
events. The study of rare events is essential as the impact of its occurrence
may be large. The general large deviation principle (LDP) was formulated by
Varadhan (1966) and LDP for stochastic differential equations was studied by
Freidlin and Wentzell (1970). In this work, we implement the theory devel-
oped by Budhiraja and Dupuis (Probabability and Mathematical Statistics 20

(2000) 39-61) to establish the LDP for stochastic integrodifferential equations.
The compactness argument is proved on the solution space of corresponding
skeleton equation and the weak convergence is done for Borel measurable
functions whose existence is asserted from the infinite dimensional version of
Yamada-Watanabe theorem.

» CP-Mo-D-61-4 14:30-14:50
Existence Results of Abstract Impulsive Integro-differential Systems with
Measure of Non-compactness

Kandasamy, Malar
Annamalai, Anguraj

Abstract:

In this Paper, we study the existence of solutions of the nonlocal integro-
differential equations with interval impulse and measure of non compactness
by using M&#1255;nch fixed point theorem. Finally, an example is given to
illustrate our main result.

» CP-Mo-D-61-5 14:50-15:10
Stepanov Almost Automorphic Solution of Fractional Order Differential Equa-
tions

Syed, Abbas IIT Mandi

Abstract: In this paper, we discuss the existence and uniqueness of Stepanov
almost automorphic solution of fractional order differential equations. We use
the tool of resolvent family and fixed point technique to establish our results.
At the end an example is provided to illustrate the analytical findings.

» CP-Mo-D-61-6 15:10-15:30
Positive Solutions for Systems of Higher-order Nonlinear Multi-point Boundary
Value Problems

Luca Tudorache, Rodica

Erode Arts & Sci. College
PSG College of Arts & Sci.,

"Gheorghe Asachi” Technical Univ. of lasi

Abstract: We investigate a system of higher-order nonlinear differential equa-
tions with two parameters subject to multi-point boundary conditions. Under
some assumptions on the parameters, we prove the existence and nonexis-
tence of positive solutions by using the Guo-Krasnosel'skii fixed point theo-
rem. In a special case, we also study the multiplicity of positive solutions by
applying the fixed point index theory. For this problem, if the nonlinearities do
not possess any sublinear or superlinear growth conditions and may be sin-
gular, we prove the existence of positive solutions. A system of higher-order
differential equations with sign-changing nonlinearities and integral boundary
conditions is also investigated. This is a joint work with Prof. Johnny Hender-
son (Baylor University, Waco, Texas, USA) and stud. Alexandru Tudorache
(Gh. Asachi Technical University of lasi, Romania).

CP-Mo-D-62
Partial Differential Equations
Chair: HERNANE-BOUKARI, DAHBIA

13:30-15:30 102

Univ. OF Sci. & Tech. HOUARI
BOUMEDIENE (USTHB)
Abstract:
» CP-Mo-D-62-1
A Study of Free Surface Flow Problem over A Topography.
HERNANE-BOUKARI, DAHBIA Univ. OF Sci. & Tech. HOUARI
BOUMEDIENE (USTHB)

Abstract: In this work, we study theoretically and numerically a free surface
flow problem, over an obstacle lying on the bottom of infinite channel. We take
into account of the gravity but we neglect the effect of the superficial tension.
An numerical method based on the minimization of the functional of the total
energy of the system, is used to determinate the equilibrium free surface flow,
which is the principal unknown.

» CP-Mo-D-62-2 13:50-14:10
NUMERICAL SOLUTION OF FRACTIONAL HEAT EQUATION WITH VARI-
ABLE COEFFICIENTS

Prakash, Periasamy

13:30-13:50

Periyar Univ.

Abstract: In this paper we consider the one dimensional space and time frac-
tional heat equation with variable coefficients with Dirichlet boundary condi-
tion. By using a second order discretization for spatial derivative, we transfor-
m the fractional heat equation into a system of fractional ordinary differential
equations which can be expressed in integral form. Further the integral equa-
tion is transformed into a difference equation by modified trapezoidal method.
Numerical results are provided to verify the accuracy and efficiency of the
proposed method.

» CP-Mo-D-62-3 14:10-14:30
ELECTROMAGNETIC WAVE PROPAGATION IN HETEROGENEOUS LINES
FOR ARBITRARY LARGE TIME INTERVALS
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Odessa National Acad. of Telecommunications
(ONAT)

Abstract: The specific case of the differential Maxwell system is studied as
mathematical model of electromagnetic wave propagation in heterogeneous
lines under expofunctional excitations. It is shown, that such system is equiv-
alent to the general wave PDE ( partial differential equation) with respect to all
electromagnetic field intensities. Solvability criterion of this system in the class
of non generalized functions is proved, and the main types of corresponding
boundary problems are suggested and solved explicitly.

Dmitrieva, Irina

» CP-Mo-D-62-4 14:30-14:50
The Neutron Transport Discrete Scheme of Preserving Physical Properties

Hong, Zhenying Institue of Applied Physics & Computational

Mathematics

Inst. of Applied Physics & Computational

Mathematics, Beijing, China

Inst. of Applied Physics & Computational

Mathematics

Yuan, Guang-wei
Wei, Junxia

Abstract: There exit numerical solution oscillation and negative flux for typi-
cal discrete scheme when solving multi-group multi-media sophisticated time-
dependent neutron transport equations which brings difficulty for mathematics
and physics analysis. In this paper, the numerical solution oscillation for so-
phisticated problem is investigated. The influence of time discrete scheme
and space discrete scheme on this oscillating phenomenon is analyzed for
neutron transport equations. In addition, the preserving positive neutron
transport scheme is studied. The new scheme can take 0 order moment and
1 order moment of the neutron transport equation. Numerical experiments
show that second-order time evolution scheme and linear discontinuous finite
element method yield more accurate results and provide very smooth physical
quantity curves. Based on the non-oscillation scheme, the positivity scheme
give the non negative neutron angular flux. These preserving physical proper-
ties neutron transport schemes maintain the smooth of neutron multiplication
constant and positivity of neutron flux.

» CP-Mo-D-62-5 14:50-15:10
A Cell-centered Scheme for Solving Diffusion Equations on General Polygo-

nal Meshes

Chang, Lina Inst. of Applied Physics & Computational

Mathematics, Beijing, China

Abstract: Diffusion problems are encountered in a wide range of scientific
fields such as heat transfer, plasma physics, and oil reservoir simulation. A
finite volume scheme is given for solving diffusion equations on general polyg-
onal meshes. It has only cell-centered unknowns. And local stencils are used
for constructing normal flux across the interface. Moreover, the stencils can
be chosen adaptively according to the diffusion coefficient and/or the mesh
geometry. The scheme is suitable for arbitrary polygonal meshes including
the nonconforming ones. Numerical results show that the convergence rate
is close to second order for problems with or without discontinuities.

» CP-Mo-D-62-6 15:10-15:30
Multi-dimensional Discrete Convolutions, Difference Equations, and Bound-
ary Value Problems

Vasilyev, Vladimir Lipetsk State Technical Univ.

Abstract: We consider discrete convolution operator in the Lebesgue spaces
of square integrable functions both for a whole m-dimensional Euclidean s-
pace, and for certain canonical domains such as a half-space and a cone.
It was found there are certain correlations between solvability of discrete e-
quations and its continual analogue. More precisely, the symbol of a discrete
convolution operator with Calderon - Zygmund kernel its symbol takes the
same values, and its topological degree is the same both for a discrete case
and the continual one [1-3]. For this purpose the authors have constructed the
theory of periodic Riemann boundary problem, and this fact permits to consid-
er more complicated case of a discrete equation in a multi-dimensional cone
in Euclidean space. Moreover, the introduced methods are very useful for s-
tudying solvability of a wide class of difference equations. This talk is based
on a joint work with A.V. Vasilyev. The reported study was partially support-
ed by RFBR, research project No. 14-41-03595 a. [1] Vasilyev V.B. Elliptic
equations and boundary value problems in non-smooth domains. Operator
Theory: Advances and Applications. 2011, V.213. Birkhauser, Basel. P.105-
121. [2] Vasilyev A.V., Vasilyev V.B. Discrete singular operators and equations
in a half-space. Azerb. J. Math. 2013, V.3, No.1. P.84-93. [3] Vasilyev A.V.,
Vasilyev V.B. Discrete singular integrals in a half-space. arXiv:1410.1049.

CP-Mo-D-63 13:30-15:30 103
Geophysical, Atmospheric Oceanographic Science

Chair: CHOUDHARY, ARUN Indian Inst. of Tech. Ropar
Abstract:

» CP-Mo-D-63-1 13:30-13:50
Approximation to the Scattering of Surface Water Waves by Vertical Barrier
over Undulating Bed Topography

CHOUDHARY, ARUN Indian Inst. of Tech. Ropar
Martha, Subash Chandra INDIAN Inst. OF Tech. ROPAR

Abstract: The problem involving the scattering of obliquely incident surface
water waves by a submerged vertical barrier over the irregular bottom is ana-
lyzed. Perturbation analysis in conjunction with least-squares approximation
and Green’ s integral theorem is employed to obtain the reflection and trans-
mission coefficients up to the first order. These coefficients involve the shape
function describing the bottom undulation and the solution of the scattering
problem by the submerged barrier in a uniform finite depth of water. A par-
ticular shape of the bottom undulation namely a patch of sinusoidal ripples is
considered to determine the numerical values of the above physical quanti-
ties. The energy identity relation is derived and used for correctness of the
analytical and numerical results finding the above coefficients. The effect of
some physical parameters on the first order reflection coefficient is also dis-
cussed.

» CP-Mo-D-63-2 13:50-14:10
Atmospheric Boundary Layer Dispersion Modeling Using the Finite Element
Method

Albani, Roseane

Universidade Federal do Rio de Janeiro

Abstract: We apply the Galerkin Least Square method jointly with adaptive
mesh refinements to simulate the pollutant dispersion in the Atmospheric
Boundary Layer (ABL). The mathematical model is described by a transient
tri-dimensional advection-diffusion equation. We include in the model the dry
deposition process as well as parametric models for the components of the
mean wind speed and the vertical eddy diffusivity, which regard the influence
of turbulent boundary layer structure.

» CP-Mo-D-63-3 14:10-14:30
Wave Transmission and Reflection at Fluid-solid Interface under Coupling In-
teraction of Multiple Mechanism

Yang, Lei
Yang, Dinghui
Li, Jingshuang

China Univ. of Mining & Tech.
Tsinghua Univ.
China Univ. of Mining & Tech. (Beijing)

Abstract: The Biot mechanism, Squirt-flow mechanism and multiphase flow
are the most important factors that affect the wave dispersion and attenua-
tion. So it is very import for the reservior prediction to study their influenc on
the wave transmission and reflection at the solid-fluid interface. We derive
that the partial different equations which the the P-wave and S-wave lame
potential satisfies at the fluid-solid interface under the coupling action of Biot
mechanism, Squirt-flow mechanism and multiphase flow. Then the relation-
ship of the reflection and transmission coefficients at the interface is gived to
study the influence of incident angle, permeability and the gas content on the
relection and refraction. It is discovered that critical angle of the fast P-wave
decreases with gas content increasing.

» CP-Mo-D-63-4 14:30-14:50
Important Factors Affecting Numerical Simulation of Geological Carbon Diox-
ide Sequestration

Hao, Yanjun
Yang, Dinghui

Department of Mathematical Sci., Tsinghua Univ.
Tsinghua Univ.

Abstract: During reservoir simulation of carbon dioxide sequestration, there
are still some problems in multiphase flow theory that have not been thorough-
ly studied, such as capillary pressure and hysteresis of relative permeability.
These factors increase the difficulty of modeling CO2 sequestration and de-
serve to be studied carefully. Numerical modeling should study what factors
are important and what could be ignored. Using the reservoir parameters get
from multiphase flow modeling, we can get synthetic seismograms at different
times after sequestration. During seismic simulation, a key issue is to deter-
mine the seismic velocity of the geological model using rock physics models.
Many rock physics models are examined, such as Gassmann equation, Biot
model, BISQ model and White’ s patchy saturation model. The differences
of calculated velocities and signature of attenuation and dispersion between
these models can be huge. When we choose which model to use, we must
carefully examine what models can be used.

» CP-Mo-D-63-5 14:50-15:10
A Fast Algorithm for A Class of Minimization Problem Arising from the Com-
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pressed MR Image Recovery

Zhang, Jianjun Shanghai Univ.

Abstract: We consider to solve a class of minimization model arising from the
compressive Magnetic Resonance image recovery. This model is one of the
most powerful models in compressive Magnetic Resonance image recovery,
, which involves a composite rugularization.

In this lecture, we propose a fast algorithm for this minimization modelm and
give some theoretically results. Numerical results show the effectiveness of
our proposed algorithm.

CP-Mo-D-64 13:30-15:30 104
Probability and Statistics
Chair: Jun, He Univ. of Electronic Sci. & Tech. of China
Abstract:

» CP-Mo-D-64-1 13:30-13:50

Dempster-Shafer (D-S) Evidence Theory and Some Key Problems
Jun, He Univ. of Electronic Sci. & Tech. of China

Abstract: As one of the most important mathematical methods, Dempster-
Shafer (D-S) evidence theory has been widely used in many fields. This pa-
per summarizes the development and recent study of the explanations of D-S
model, evidences&#160;combination algorithms, the improvement of the con-
flict during evidences combination, and compares all explanation models, al-
gorithms and improvements and their applicable conditions. We try to provide
a reference for future research and application through this summarization.

» CP-Mo-D-64-2 13:50-14:10
MATHEMATICAL MODELLING OF PATIENT PROFILES AND EFFICIENCY
OF GENERALIZED TARGETED CLINICAL TRIALS IN THE ERA OF PRE-

DICTIVE MEDICINE

MAITOURNAM, Aboubakar Univ. Abdou Moumouni of Niamey, Niger,
Faculty of Sci. & Techniques, Department of

mathematics & Computer Sci.

Abstract: The mathematical modelling of patient profiles in the era of individu-
alized medicine sketched and the previously introduced efficiency of targeted
clinical trials, are here extended. This extension is done by considering on one
hand patient profiles as a multidimensional heterogeneous vector with deter-
ministic and random components; and on the other hand by proceeding to a
further stratification of responder patients. That stratification is accomplished
by assuming that in the case of conventional (untargeted) clinical trials, both
the control and treatment groups, are mixtures of k+1 strata defined by their
k+1 genotypes and noted, respectively RO, R1, R2, R3,......Rk (k;=1) with RO
being the non responder patients stratum and (Ri, i = 1.....k) be the k strata of
responder patients. Ri patients (i = 1.....k) are thus assumed to be more likely
to respond to a molecularly targeted therapy than RO patients.

» CP-Mo-D-64-3 14:10-14:30
Sufficiency and Adequacy of the T-ratio in Determining the Presence of Multi-
collinearity in A Regression Model

Agunbiade, Adebayo Olabisi Onabanjo Univ.

Abstract: This research focuses on the diagnostic of multicollinearity and so
investigates the sufficiency and adequacy of the t-ratios only to confirm its
presence. To achieve this, a three-equation simultaneous model with three
multicollinear exogenous variables is presented. Monte Carlo simulation indi-
cates that the asymptotic results provide a better estimate with the Variance
Inflation Factor, however a combination of the factors will suffice and not just
the t-ratio only in determining the presence of multicollinearity.

» CP-Mo-D-64-4 14:30-14:50
Multidimensional Scaling Using Factor Scores
PICAR, JOY DAVAO DEL NORTE STATE COLLEGE

Abstract: In this paper, we show how the modified factor scores obtained from
factor analysis can be used as inputs to the classical multidimensional scaling
problem. Some optimality theorems related to the Takane stress function are
stated and proved. The use of factor scores in multidimensional scaling is
justified on the basis of easy interpretability. Simulation results showed that
PCA on Factor Scores gave a better value of the stress measure compared
to the classical method of the multidimensional scaling.

» CP-Mo-D-64-5 14:50-15:10
Optimal Experimental Design for Estimating the Effective Window Based on
Triple Response

Tian, Yubin

Abstract: In some explosive tests, the testing specimens are subjected to a
variety of stress levels to generate nonresponse, response, or over response.
These data are used to estimate the effective window of stress levels for re-

Beijing Inst. of Tech.

sponse. Based on binary response (response or nonresponse), several sen-
sitivity testing procedures have been proposed. Among them, Jeff Wu and
Yubin Tian” s three-phase optimal design which is dubbed 3pod performs
well in terms of efficiency and robustness. In this paper, we extend the 3pod
to triple response and propose an optimal design to estimate the effective
window for response. lllustration shows that the optimal design is locally con-
centrated on four levels. The efficiency and the robustness of the design are
studied through extensive simulations.

CP-Mo-D-65 13:30-15:30 105
Materials Science and Solid Mechanics

Chair: Singh, Baljeet Department of Mathematics, Post Graduate

Government College, Sector 11, Chandigarh-160011,

India

Abstract:

» CP-Mo-D-65-1 13:30-13:50
Rayleigh Wave in An Incompressible Transversely Isotropic Fibre-reinforced
Elastic Solid with Impedance Boundary Conditions

Singh, Baljeet Department of Mathematics, Post Graduate
Government College, Sector 11,
Chandigarh-160011, India

Abstract: The paper is concerned with the propagation of Rayleigh waves in
an incompressible fibre-reinforced elastic half-space with impedance bound-
ary conditions. The half-space is assumed to be transversely isotropic. The
explicit secular equations of the Rayleigh wave is derived, which is an irra-
tional equation. In absence of impedance parameters, this equation reduces
to the secular equation of Rayleigh wave with traction-free boundary condi-
tions. The dependence of non-dimensional wave speed on non-dimensional
material parameter and impedance parameters
» CP-Mo-D-65-2
Elastic Waves in Thermoelastic Saturated Porous Medium
Singh, SS

Abstract: The problem of reflection of plane waves due to an incident longi-
tudinal wave at a plane free boundary of thermoelastic saturated porous half
space has been investigated. There exist four types of plane waves in ther-
moelastic saturated porous medium in which three of them are attenuating
longitudinal waves and another one is non-attenuating transverse wave. The
amplitude and energy ratios for the reflected waves are derived analytically
and computed numerically.

13:50-14:10

Mizoram Univ.

» CP-Mo-D-65-3 14:10-14:30
Effect of Rotation on Time Harmonic Waves in A Thermoelastic Solid with
Microtemperatures

Singh, Jaswant Thakur Sen Negi Govt College Reckong Peo,

Kinnaur, Himachal Pradesh

Abstract: The present paper deals with the effect of rotation on the propa-
gation of time harmonic waves in a thermo-elastic medium with microtem-
peratures. The theory developed by (lesan and Quintanilla 2000) has been
employed for this investigation. It has been found that there exists a single
transverse and three sets of coupled longitudinal waves in a rotating thermoe-
lastic material with microtemperatures. The phase speed of single transverse
wave is dominated by the rotation of the body while remains independent by
the thermal and mictrotemperature properties of the medium. On the other
hand, the coupled longitudinal waves are influenced by rotation, microtem-
perature and thermal properties of the medium. The speed of the transverse
wave in rotating thermoelastic medium with microtemperates is found to be
less than the speed of this wave in classical elasticity. The results of some
earlier papers have also been reduced as a special cases of the present for-
mulation.

» CP-Mo-D-65-4 14:30-14:50
Free Axisymmetric Vibration of Two Directional Functionally Graded Annular
Plate Resting on Variable Elastic Foundation

Kumar, Yajuvindra M.K. Government Degree College Ninowa,
Farrukhabad

Abstract: This work deals with free axisymmetric vibration characteristics of
two direccional functionally graded annular plates resting on variable Winkler
foundation. Differential quadrature method has been used to obtain char-
actristic equation for the plate. First three natural frequencies have been ob-
tained. The effects of volume fraction index, aspect ratio, boundary conditions
and foundation parameter have been studied on natural frequencies. The re-
sults show efficiency and accuracy of the method for axisymmetric vibration
of functionally graded annular plate resting on variable foundation. Natural
frequencies have been compared, wherever possible, and a close agreement
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of results is observed. Corresponding mode shapes are also drawn.
» CP-Mo-D-65-5 14:50-15:10
Couple Stresses, Discrete Models and the Fracture of Rock
Atkinson, Colin
Coman, Ciprian

imperial college
schlumberger gould research

Abstract: The cracked Brazilian disc test is considered for both sandstone and
marble rocks and comparisons made with an analysis based on a discrete
model.A detailed comparison is made of the fracrure path in these experi-
ments and also with experiments of uncracked samples. The discrete theory
is also compared with micropolar and couple-stress continuum theories via
exact analysis of crack tip behaviour in these continuum theories.

» CP-Mo-D-65-6 15:10-15:30
STRESS OF A TRUNNION JOINT

Liu, Zhonghua Xi'an Jiaotong Univ.

Feng, Sheng Xi'an Jiaotong Univ.
Geng, Haipeng Xi'an Jiaotong Univ.
Cai, Yandong Xi'an Jiaotong Univ.
Yu, Lie Xi'an Jiaotong Univ.

Abstract: A trunnion joint is modeled as a circular plate with a rotational spring
at the outer peripheral portion to resist rotation. Asymmetrical bending de-
flection is produced when an external moment acts on the inner side of the
circular plate. The equations of the circular plate with a special outer periph-
eral boundary condition are derived. Choosing the stiffness of the rotational
spring and the ratio of the outer radius and inner radius of the circular plate as
two parameters, the stresses consist of the radial stress, hoop stress and tan-
gential stress are calculated. The effect of the stiffness of the rotational spring
on the radial stress and hoop stress becomes obvious for a larger ratio of the
outer radius and inner radius. However, the tangential stress is independent
of the stiffness of the rotational spring.

MS-Mo-D-66 13:30-15:30
Current Trends in Wavelet Methods - Part | of Il
For Part 2, see MS-Mo-E-66
Organizer: Manchanda, Pammy Guru Nanak Dev Univ., Amritsar
Organizer: Siddiqi,Prof., Abul Sharda Univ.,NCR
Abstract: A formal development of wavelet methods was initiated by a geo-
physicist Morlet and subsequently Meyer, Mallat, Daubechies, Donoho, Coif-
man et al played important role in providing a solid mathematical foundation
of this theme. Several variants of wavelets such as wavelet packets, wave
packets, complex wavelets, dyadic wavelets, curvelets, shearlets, framelets,
vector valued wavelets have been studied along with their interesting applica-
tions. Relevance of wavelet methods to computerized tomography specially
to the Radon transform and its variants have been studied in the recent years.
It is well known by now that radon transform plays a significant role in medi-
cal imaging. In this mini symposium, updated results in the above mentioned
fields will be presented including the results of the speakers in this area.
» MS-Mo-D-66-1 13:30-14:00
Representation of Scaling Functions by Walsh Series
Farkov, Yuri Russian Presidential Acad. of National Economy &
Public Administration

VIP4-3

Abstract: We give a review of recent results on compactly supported scaling
functions which can be written as the Walsh series. Among the main subject
to be discussed are sufficient conditions for the uniform convergence of the
corresponding gap series with applications to wavelet approximation and sig-
nal processing. [1] Yu. A. Farkov, Wavelet expansions on the Cantor group,
Math. Notes (96) (2014), 996-1007.

» MS-Mo-D-66-2 14:00-14:30
Wavelet Analysis of EEG
Zahra, Noore Sharda Univ.

SET,SHARDA Univ.
SRMS,BAREILLY

Abstract: The aim of this study is to predict epileptic seizures based on the
analysis of EEG spectrum. This study can be done by recording the EEG da-
ta of seizures and non-seizures and then analyze the data set using wavelet
transform tool. EEG signals exhibit several patterns of rhythmic or periodic
activity in different frequency bands. This may include computation of en-
tropy, energy and statistical parameters of the signal such as mean, variance,
standard deviation

» MS-Mo-D-66-3
Sampling Expansion

Naz, Shaheen
Parveen, Nazia

14:30-15:00

Skopina, Maria St.Petersburg State Univ.

Abstract: The well-known sampling theorem ( called also Kotel'nikov or Shan-
non formula) is very useful for engineers. Up to now, an overwhelming di-
versity of digital signal processing applications and devices are based on it
and more than successfully use it. We study approximation by multivariate
Kotel'nikov- Shannon type expansions with exact and falsified values. For the
one-dimensional case, we also constructed ‘’ sampling wavelet decompo-
sitions’’ , i.e. frame-like wavelet expansion with coefficients interpolating a
signal at the dyadic points.
» MS-Mo-D-66-4
On Construction of H-symmetric Wavelets
Krivoshein, Aleksandr

15:00-15:30

Saint Petersburg State Univ.

Abstract: A symmetry is one the most desirable properties for wavelet system-
s in applications. For an arbitrary symmetry group H, we give explicit formulas
for refinable masks that are H-symmetric and have sum rule of order n. The
description of all such masks is given. Several methods for the construction
of H-symmetric wavelets (and multi-wavelets) providing approximation order
n in different setups are developed.

EM-Mo-E-01 16:00-18:00 311A
Third Workshop on Hybrid Methodologies for Symbolic-Numeric Computation
- Part Il of VIII
For Part 1, see EM-Mo-D-01
For Part 3, see EM-Tu-D-01
For Part 4, see EM-Tu-E-01
For Part 5, see EM-We-D-01
For Part 6, see EM-We-E-01
For Part 7, see EM-Th-BC-01
For Part 8, see EM-Th-D-01
Organizer: Giesbrecht, Mark
Organizer: Kaltofen, Erich
Organizer: Safey El Din, Mohab Univ. Pierre & Marie Curie
Organizer: Zhi, Lihong Acad. of Mathematics & Sys. Sci.
Abstract: Hybrid symbolic-numeric computation methods, which first ap-
peared some twenty years ago, have gained considerable prominence. Algo-
rithms have been developed that improve numeric robustness (e.g., in quadra-
ture or solving ODE systems) using symbolic techniques prior to, or during,
a numerical solution. Likewise, traditionally symbolic algorithms have seen
speed improvements from adaptation of numeric methods (e.g., lattice reduc-
tion methods). There is also an emerging approach of characterizing, locat-
ing, and solving “interesting nearby problems”, wherein one seeks an impor-
tant event (for example a nontrivial factorization or other useful singularities),
that in some measure is close to a given problem (one that might have only
imprecisely specified data). Many novel techniques have been developed in
these complementary areas, but there is a general belief that a deeper un-
derstanding and wider approach will foster future progress. The problems we
are interested are driven by applications in computational physics (quadrature
of singular integrals), dynamics (symplectic integrators), robotics (global so-
lutions of direct and inverse problems near singular manifolds), control theory
(stability of models), and the engineering of large-scale continuous and hybrid
discrete-continuous dynamical systems. Emphasis will be given to validated
and certified outputs via algebraic and exact techniques, error estimation, in-
terval techniques and optimization strategies.
Our workshop will follow up on the seminal SIAM-MSRI Workshop on Hybrid
Methodologies for Symbolic-Numeric Computation held in November 2010
and the Fields Institute Workshop on Hybrid Methodologies for Symbolic-
Numeric Computation, November 16-19, 2011 at the University of Water-
loo, Canada. We will provide a forum for researchers on all sides of hybrid
symbolic-numeric computation.
» EM-Mo-E-01-1
At the Interface between Symbolic and Numeric Computation
Watt, Stephen Univ. of Waterloo

Abstract: We explore various areas where symbolic and numeric computa-
tion touch, and how the computation changes as it becomes more symbolic
or more numeric. The placement of this boundary can open new ways to
think about problems, for example by allowing many cases to be considered
simultaneously (as with symbolic domain decomposition), or by combining
analytic and algebraic methods (as with approximate polynomial algorithms).
This paper will present current work on problems in this area.

» EM-Mo-E-01-2 16:30-17:00
How Sub-sampling Can Lead to More Robustness and Higher Resolution in
Parametric Spectral Analysis

Univ. of Waterloo
North Carolina State Univ.

16:00-16:30
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Lee, Wen-shin
Cuyt, Annie

Univ. of Antwerp
Univ. of Antwerp

Abstract: The problem of uncovering high-resolution frequency information of
a signal can be extremely ill-posed. Meanwhile, sampling a signal uniformly
below the Shannon-Nyquist rate leads to aliasing, an unwanted effect causing
different signals to become indistinguishable.

We develop a parametric method to retrieve fine-scale information from
coarse-scale measurements. We exploit, rather than avoid, aliasing to reg-
ularize the problem and increase the frequency resolution. Our technique
is used to tackle some difficulties encountered in magnetic resonance spec-
troscopy.

» EM-Mo-E-01-3 17:00-17:30
On Integer Relation Finding Problem
Chen, Jingwei CIGIT, CAS

Abstract: Given a real vector X, an integer relation for x is a nonzero integer
vector m such that m and x are orthogonal to each other. The integer relation
finding problem is quite old and is very useful in many kinds of applications in
mathematics, computer science and mathematical physics. In this talk, we re-
port some recent progress on computing integer relations. This talk is based
on joint work with Damien Stehle and Gilles Villard.

» EM-Mo-E-01-4 17:30-18:00
A Quadratically Convergent Algorithm for Structured Low-Rank Approxima-
tion

Spaenlehauer, Pierre-Jean Inria

Abstract: Given an input matrix M, Structured Low-Rank Approximation
(SLRA) is the problem of computing a matrix of given rank r in a linear/affine
subspace of matrices such that the Frobenius distance to M is small. We
present a Newton-like iteration for SLRA, whose main feature is that it con-
verges locally quadratically to such a matrix under mild transversality assump-
tions. Joint work with Eric Schost.

EM-Mo-E-02 16:00-18:00
Differential Algebra and Related Topics - Part I of VIII
For Part 1, see EM-Mo-D-02
For Part 3, see EM-Tu-D-02
For Part 4, see EM-Tu-E-02
For Part 5, see EM-We-D-02
For Part 6, see EM-We-E-02
For Part 7, see EM-Fr-D-02
For Part 8, see EM-Fr-E-02
Organizer: Feng, Ruyong
Organizer: Guo, Li
Organizer: Gao, Xiao-Shan

309A

Acad. of Mathematics & Sys. Sci.,CAS

Rutgers Univ. at Newark, USA

Acad. of Mathematics & Sys. Sci., Chinese

Acad. of Sci.

Abstract: This meeting is to offer an opportunity for participants to present

original research , to learn of reserch progress and new developments on dif-

ferential algebra and related topics, particularly, the applications of differential

algebra to control theory, physics, chemistry, biology and so on.

» EM-Mo-E-02-1

On the Hypertranscendence of Solutions of Mahler Equations

Hardouin, Charlotte Mathematical Inst. of Toulouse

16:00-16:30

Abstract: An omnipresent question in combinatorics is the question of non-
holonomy and more generally of differential algebraic independence of gen-
erating series. In this talk, we will present a systematic strategy to study
this question, where the generating series satisfies a linear Mahler difference
equation. We use the parametrized Galois theory to find a general criteri-
a that guaranty an affirmative positive answer to this question and generate
series attached to the so-called Baum-Sweet and Rudin-Shapiro automatic
sequences.

» EM-Mo-E-02-2
Defining Ideal for A Parameterized Picard-Vessiot Group
Minchenko, Andrei

16:30-17:00

Weizmann Inst.

Abstract: An important problem in the differential Galois theory is to describe
the Galois group of a linear differential equation of order n with parameters.
It is a subgroup of GL(n) defined by a differential ideal I. For every integer
r, one can find the generators of | up to order r, but one does know if these
differentially generate I. Under a reasonable assumption on parameters, we
will see how to solve this problem.

» EM-Mo-E-02-3
Differential Galois Groups over Laurent Series Fields

17:00-17:30

TU Dortmund Univ.

Abstract: This talk is about joint work with David Harbater and Julia Hartman-

n on the inverse differential Galois problem over function fields with field of

constants k((t)). We use patching methods to show that any linear algebraic

group over k((t)) is the differential Galois group of some differential equation

over such a function field.

» EM-Mo-E-02-4

Difference Algebraic Groups

Wibmer, Michael RWTH Aachen Univ.

Abstract: Difference algebraic groups, i.e., groups defined by algebraic differ-
ence equations occur naturally as the Galois groups of linear differential e-
quations depending on a discrete parameter. | will discuss basic properties of
difference algebraic groups and explain how certain numerical invariants can
be used to prove a decomposition theorem for difference algebraic groups.

MS-Mo-E-03 16:00-18:00 306A
Applied Integrable Systems - Part Il of V

For Part 1, see MS-Mo-D-03
For Part 3, see MS-Tu-D-03
For Part 4, see MS-Tu-E-03
For Part 5, see MS-We-D-03
Organizer: Hu, Xing-Biao

Maier, Annette

17:30-18:00

Inst. of Computational Mathematics, Chinese

Acad. of Sci. (CAS), China
Organizer: Kajiwara, Kenji Kyushu Univ.
Organizer: Kakei, Saburo RIkkyo Univ.
Organizer: Maruno, Kenichi Waseda Univ.
Abstract:  In recent years, there have been major developments in appli-
cations of integrable systems. Originally, integrability has been recognized
through solitons, which are particle-like nonlinear waves in various physical
systems. Thanks to rich mathematical structure of integrable systems, recen-
t applications of integrable systems extend to a wide range of pure/applied
mathematics and physical sciences, such as algebraic geometry, combina-
torics, probability theory, numerical algorithms, cellular automata, (discrete)
differential geometry, computer visualizations, statistical physics, nonlinear
physics and so on. The purpose of this minisymposium is to bring together
researchers to discuss recent advances on various aspects of applied inte-
grable systems.

» MS-Mo-E-03-1 16:00-16:30
Darboux Transformations for Lax Operators Associated with Kac-Moody Al-
gebras

Mikhailov, Alexander Univ. of Leeds

Abstract: Together with V.V.Sokolov we consider Lax operators for two—
dimensional “periodic” Toda type systems corresponding to classical series
of Kac-Moody algebras and GS). For these Lax operators we construct sys-
tematically elementary Darboux transformations. Thus, with every classical
Kac-Moody algebra and Gél) we associate an integrable Toda type system,
a pair of differential-difference systems and a partial difference system.

» MS-Mo-E-03-2 16:30-17:00
Darboux Transformation of the Vector Sine-Gordon Equation and Its Soliton
Solutions

Wang, Jing Ping Univ. of Kent
Abstract: In this talk, we construct the Darboux transformation with the re-
duction group for the vector sine-Gordon equation, which results integrable
vector differential-difference equations. Using it, we also construct its multi-
soliton solutions and discuss soliton interactions. This is the joint work with
Alexander V. Mikhailov and Georgios Papamikos.

» MS-Mo-E-03-3 17:00-17:30
Conservation Laws and Symmetries of Hunter-Saxton Equation Revisited

Liu,QP China Univ. of Mining & Tech.

Abstract: Through a reciprocal transformation , the Hunter-Saxton equation
is shown to possess conserved densities involving arbitrary smooth function-
s, which have their roots in infinitesimal symmetries of a simple differential
equation. Hierarchies of commuting symmetries of the Hunter-Saxton equa-
tion, discoovered by J. P. Wang, are understood by bring them into either
linear hierarchies or familiar integrable hierarchies.

» MS-Mo-E-03-4 17:30-18:00
New 2-component Peakon Equations Arising from Hirota and Sasa-Satsuma
Hierarchies

Anco, Stephen Brock Univ.

Abstract: In this talk, | will discuss some new peakon equations that arise in a
natural way (by tri-Hamiltonian duality) from the integrable hierarchies of the
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Hirota and Sasa-Satsuma equations.

that this method is superior to existing machining methods.

IM-Mo-E-04 16:00-18:00 308

Mathematics and Algorithms in Computer-Aided Manufacturing, Manufactur-

ing Systems and Numerical Control - Part Il of VI

For Part 1, see IM-Mo-D-04

For Part 3, see IM-Tu-D-04

For Part 4, see IM-Tu-E-04

For Part 5, see IM-We-D-04

For Part 6, see IM-We-E-04

Organizer: Li, Hongbo Acad. of Mathematics & Sys. Sci., Chinese Acad. of

Sci.

Organizer: Shpitalni, Moshe Technion, Israel

Abstract: The fast development of advanced manufacturing technology has

witnessed the growing importance of mathematical methods and algorithms,

ranging from algebraic geometry, discrete geometry and differential geometry

to differential equations, computational mathematics and computer mathe-

matics. Conversely, problems arising from the field of advanced manufac-

turing have also stimulated the development of such branches in pure and

applied mathematics as computational geometry and mathematics mecha-

nization.

Mathematics and Algorithms for Computer-Aided Manufacturing, Engineering

and Numerical Control is intended to be an interdisciplinary forum focusing

on the interaction between the side of mathematical methods and algorithms,

and the other side of computer-aided manufacturing (CAM), computer-aided

engineering (CAE) and computer numerical control (CNC). It concentrates on

(but is not restricted to) the following topics: tool path planning, multiscale

simulation, feature-based process chain with CAM/CNC coupling, interpola-

tion for CNC controllers.

The proposed industrial mini-symposium of 20 talks will provide an excellent

platform for the participants to get acquainted with new research results, to

exchange new ideas, and to create new collaboration.

To ensure full success of the proposed mini-symposium, we have invited 8

speakers from abroad. All are knowledgeable world experts in their fields,

with impressive records of research, publications and awards, as well as solid

background of mathematics. The invited speakers are from various countries

and represent different aspects in Manufacturing, Manufacturing Systems and

Computer Numerical Control.

» IM-Mo-E-04-1

Machine Tool Vibrations and Machined Surface Quality

Stepan, Gabor Budapest Univ. of Tech. & Economics

16:00-16:45

Abstract: The lecture summarizes the free, forced, self-excited, regenerative
and parametrically forced machine tool vibrations together with their different
combinations. The relation to machined surface quality is demonstrated in
industrial case study. The stability of milling and especially the high-speed
milling processes are explained and the development of the related surface
quality parameters are presented. As an inverse application, vibration based
experimental methods are also introduced to identify the nonlinear character-
istics of cutting forces.

» IM-Mo-E-04-2 16:45—-17:30
Application of Field-based Optimization Methods in NC Tool-path Computa-
tion

Lee, Chen-Han
Abstract: NC tool-path research has evolved from computing acceptable tool-
paths to finding optimal ones. NC machining is a multi-objective problem
and the various optimization objectives often compete with each others. We
propose a field-based framework in order to work with various objectives to-
gether. We present our recent works in: well-behaving path trajectories, s-
mooth and gouge-free tool-axis distribution, automated machining region sub-
division, B-spline tool-path fitting, machine-kinematic tensor, global tool-path
shape optimization, and spatial path error compensation.

Huazhong Univ. of Sci. & Tech.

» IM-Mo-E-04-3 17:30-18:00
Double Spiral Tool Path Generation and Linking Method for Complex Pocket
Machining

Zhou, Bo SIA
JiBin, Zhao SIA

Abstract: We propose a new double spiral tool-path generation and linking
method for complex pockets with islands which can be used for high speed
machining(HSM). Taking into account the path interval, step length and oth-
er processing parameters, precise milling can be achieved without retraction
operations to ensure optimal processing performance and shorter processing
time. For the application of the above algorithm, the simulation results indicate

MS-Mo-E-05 16:00-18:30 215
Compressed Sensing, Extensions and Applications - Part Il of 11l
For Part 1, see MS-Mo-D-05
For Part 3, see MS-Tu-D-05
Organizer: Kutyniok, Gitta Technische Universitat Berlin
Organizer: Holger, Rauhut RWTH Aachen Univ.
Abstract: Compressed sensing has seen an enormous research activity in
recent years. The key principle is that (approximately) sparse signals can be
recovered efficiently from what was previously believed to be vastly incom-
plete information. For this reason, compressed sensing and its algorithms
(often convex optimization approaches) have a large range of applications
such as magnetic resonance imaging, radar, wireless communications, and
more. Remarkably, all provably optimal measurement schemes are based on
randomness and therefore, compressed sensing connects various mathemat-
ical fields such as random matrix theory, optimization, approximation theory,
and harmonic analysis. Recent developments have extended the theory and
its algorithms to the recovery of low rank matrices from incomplete informa-
tion, to the phaseless estimation problem, and to low tensor recovery. The
minisymposium aims at bringing together experts in the field and to provide
an overview of its most recent results.
» MS-Mo-E-05-1 16:00-16:30
Analysis of Low Rank Matrix Recovery via Mendelson’s Small Ball Method
Terstiege, Ulrich RWTH Aachen Univ.
Holger, Rauhut RWTH Aachen Univ.
Kabanava, Maryia RWTH Aachen Univ.

Abstract: We study low rank matrix recovery from undersampled measure-
ments via nuclear norm minimization. We aim to recover a matrix X from few
linear measurements (Frobenius inner products with measurement matrices).
For different scenarios of independent random measurement matrices we de-
rive bounds for the minimal number of measurements sufficient to uniformly
recover any rank r matrix with high probability. Our results are stable under
passing to only approximately low rank matrices and under noisy measure-
ments.
» MS-Mo-E-05-2
Tensor Completion in Hierarchical Tensor Formats
Schneider, Reinhold

Abstract:
Hierarchical Tucker tensor format (HT - Hackbusch tensors ) and Tensor Train-
s (TT- Tyrtyshnikov tensors, 1.Oseledets) have been introduced recently for
low rank tensor product approximation. Hierarchical tensor decompositions
are based on sub space approximation by extending the Tucker decomposi-
tion into a multi-level framework. Therefore they inherit favorable properties
of Tucker tensors, e.g they offer a stable and robust approximation, but stil-
| enabling low order scaling with respect to the dimensions. For many high
dimensional problems, hard to be handled so far, this approach may offer a
novel strategy to circumvent the curse of dimensionality.
For uncertainty quantification we cast the original boundary value problem,
with uncertain coefficients problem into a high dimensional parametric bound-
ary value problem, discretized by Galerkin method. The high dimensional
problem is cast into an optimization problems, constraint by the restriction to
tensors of prescribed ranks r. This problem could be solved by optimization
on manifolds, or more simply by alternating least squares. Since the norm of
the underlying energy-space is a cross norm preconditioning is required only
for the spatial part and e.g. performed by standard multi grid approaches,
e.g BPX. Moreover residual based error estimators can be applied to esti-
mate the (total) error of the parameter dependent BVP. These estimators can
be use to balance FEM discretization, chaos polynomial expansion and low
rank approximation. Of importance is, that this leads to a modification of the
orthogonality of the used component tensors.

» MS-Mo-E-05-3 17:00-17:30
Hierarchical Tensors Approximation for Uncertainty Quantification

Schneider, Reinhold Inst. for Mathematics

Abstract: Hierarchical Tucker tensor format (HT - Hackbusch tensors ) and
Tensor Trains (TT- Tyrtyshnikov tensors, |.Oseledets) have been introduced
recently for low rank tensor product approximation. Hierarchical tensor de-
compositions are based on sub space approximation by extending the Tucker
decomposition into a multi-level framework. Therefore they inherit favorable
properties of Tucker tensors, e.g they offer a stable and robust approximation,
but still enabling low order scaling with respect to the dimensions. For many
high dimensional problems, hard to be handled so far, this approach may offer

16:30-17:00

Inst. for Mathematics
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a novel strategy to circumvent the curse of dimensionality.
For uncertainty quantification we cast the original boundary value problem,
with uncertain coefficients problem into a high dimensional parametric bound-
ary value problem, discretized by Galerkin method. The high dimensional
problem is cast into an optimization problems, constraint by the restriction to
tensors of prescribed ranks r. This problem could be solved by optimization
on manifolds, or more simply by alternating least squares. Since the norm of
the underlying energy-space is a cross norm preconditioning is required only
for the spatial part and e.g. performed by standard multi grid approaches,
e.g BPX. Moreover residual based error estimators can be applied to esti-
mate the (total) error of the parameter dependent BVP. These estimators can
be use to balance FEM discretization, chaos polynomial expansion and low
rank approximation. Of importance is, that this leads to a modification of the
orthogonality of the used component tensors.

» MS-Mo-E-05-4 17:30-18:00
Non-Linear £, -Residual Minimization in A Greedy Algorithm for Phase Re-
trieval

Sigl, Juliane Technical Univ. Munich

Abstract: Motivated by a very efficient greedy algorithm we introduced re-
cently for solving phase retrieval problems with convergence guarantees, we
present a modification to iteratively reweighted least squares to solve non-
linear residual minimizations in ¢,,-norms.

» MS-Mo-E-05-5 18:00-18:30
On Deterministic Structured Sampling of Structured Signals in Compressed
Sensing

Adcock, Ben Simon Fraser Univ.

Abstract: Recent theoretical developments in CS reveal that in many appli-
cations the optimal random sampling strategy depends on the structure of
the signal itself. Thus, we are faced with the intriguing problem of design-
ing optimal sampling strategies for classes of signals. However, in tomogra-
phy problems the sampling patterns are mostly deterministic (although highly
structured), yet using standard 1 recovery works very well, but only on certain
structured signals. We will discuss a new theory explaining this.

MS-Mo-E-06 16:00-18:00 201

Delay Systems and Applications - Part Il of Il

For Part 1, see MS-Mo-D-06

Organizer: Braverman, Elena Univ. of Calgary

Abstract: The purpose of the minisymposium is to provide a wide forum for p-

resentations and discussions on the recent trends in the theory of differential

and difference equations with deviating arguments. The topic includes de-

layed and advanced systems, as well as various applications of such models,

for example, in mathematical biology.

» MS-Mo-E-06-1

Delayed Feedback in the Haematopoietic System

Belair, Jacques

16:00-16:30

Universite de Montreal

Abstract: The production and control of mammalian blood cells is regulated
through an intertwined system of feedback mechanisms involving differentia-
tion of cell lines and hormonal interactions between circulating cells and cells
at different stages of maturation. Time delays naturally occur as maturation
time of the latter, and lifetime of the former. We present some recent result-
s, on the influence of distributions of delay in maturation time , and also on
stability in coupled negative feedback loops.

» MS-Mo-E-06-2 16:30-17:00
On Neutral First Order Delay Differential Equations with M Commensurate
Delays

Cahlon, Baruch oakland Univ.

Abstract: In this paper we derive a robust algorithmic stability test to deter-
mine asymptotic stability of a first linear delay differential equations with Con-
stant coefficients and constant delays. A new necessary condition For asymp-
totic stability is obtained. In proving our results we make use of Pontryagin’
s theory for quasi-polynomials and Chebyshev polynomials of the first and
second kind.
» MS-Mo-E-06-3 17:00-17:30
Characterizing the Multiplicity of Spectral Values for Time-Delay Systems
Islam, BOUSSAADA IPSA& LSS, Supelec-CNRS-U PSUD
Irofti, Dina Univ. Paris Sud
Niculescu, Silviu-lulian CNRS

Abstract: A standard approach in analyzing the stability of Time-delay sys-
tems consists in characterizing the associated spectrum. By characterization
it is meant; the identification of the spectral values as well as their associated

multiplicities. Efficient approaches for identifying such spectral values exist.
However, the multiplicity issue was not deeply investigated. This contribution
provides an answer to the multiplicity problem.

» MS-Mo-E-06-4 17:30-18:00
Frequency-Sweeping Stability Test for Linear Systems with Multiple Delays

Li, Xu-Guang Northeastern Univerisity, China
Niculescu, Silviu-lulian CNRS
Cela, Arben UPE, ESIEE Paris

Abstract: We study the stability of time-delay systems with multiple delays,
by extending a recently proposed frequency-sweeping framework. First, we
consider the case where one delay parameter is free and the other ones are
fixed. Such a case can be systematically investigated by proving the invari-
ance property. Next, we will propose a method to compute the number of
unstable roots for any given combination of multiple delays.

MS-Mo-E-07 16:00-18:00
Mathematics of Climate: From the Tropics to Antarctica - Part Il of Il
For Part 1, see MS-Mo-D-07

For Part 3, see MS-Tu-D-07

Organizer: Stechmann, Samuel Univ. of Wisconsin-Madison
Organizer: Golden, Kenneth Univ. of Utah
Abstract: The Earth offers a multitude of modeling challenges, from the dy-
namics of the atmosphere and oceans, to the melting of the polar ice caps. To
understand and model these climate processes, a wide range of mathematics
is needed, such as differential equations, multiscale modeling, and stochastic
processes. In this minisymposium, the presentations span a broad range of
climate processes and mathematical areas, and will be accessible to a more
general audience. They include a blend of modeling, experiments, and data
analysis, and demonstrate how mathematics is being employed to address
fundamental problems of climate science.

» MS-Mo-E-07-1 16:00-16:30
Modeling the Madden-Julian Oscillation: Nonlinear Waves, Stochastic Dy-
namics, and Data Analysis

Stechmann, Samuel

202A

Univ. of Wisconsin-Madison

Abstract: The Madden-Julian Oscillation (MJO) is a planetary-scale wave en-
velope of tropical clouds and precipitation. In this presentation, a system
of nonlinear PDEs is presented as a model for the MJO (the MJO Skeleton
Model). Three aspects are described: nonlinear traveling wave solutions, a
stochastic version of the model, and a method for identifying the MJO in ob-
servational data.

» MS-Mo-E-07-2 16:30-17:00
Effect of Stratiform Heating on the Planetary Scale Organization of Tropical
Convection

Khouider, Boualem Univ. of Victoria

Abstract: It is now widely recognized that stratiform heating contributes sig-
nificantly to the tropical rainfall and to the dynamics of tropical convective
systems. In particular, it has been established that stratiform anvils forming
in the wake of deep convection play a central role in the dynamics of trop-
ical mesoscale convective systems through the wide spread of downdrafts
from the evaporation of stratiform rain in the lower troposphere strengthen-
ing the recirculation of subsiding air towards and away from the convection
centre, which in turn triggers cold pools and gravity currents in the bound-
ary layer leading to further lifting thus helping the mesoscale organization of
convection. Here, aquaplanet simulations with a warm pool like surface forc-
ing and using a coarse resolution GCM coupled with a stochastic multicloud
parameterization, which has beed previously proved to simulate well tropical
convective systems on a wide range of scales, including the Madden-Julian
oscillation and the monsoon intra-seasonal oscillation, as well as the spec-
trum of convectively coupled waves, are used to demonstrate the sensitivity
and importance of stratiform heating for the organization of convection on the
MJO scale. More precisely, it is shown that when some key model parameter-
s are set to produce higher stratiform heating fractions, the model produces
mainly low-frequency and planetary scale MJO-like wave disturbances while
lower to moderate stratiform heating fractions yield mainly synoptic scale con-
vectively coupled Kelvin-like waves. Furthermore, it is shown that when the
effect of stratiform downdrafts are switched off in the model, the MJO-scale
organization is destroyed despite the use of larger stratiform heating param-
eters. It is thus conjectured here that it is the strength and extend of strati-
form downdrafts that sets the preferred scale for convection organization with
mechanisms that are in essence similar to mesoscale convective systems.

» MS-Mo-E-07-3 17:00-17:30
Atmospheric Flow Regimes on Planetary Scales
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Klein, Rupert Freie Universitat Berlin

Abstract: The atmospheric compressible flow equations admit a wide range
of different flow regimes distinguished by their characteristic length and time
scales. In climate research we are interested in large-scale features involving
the internal Rossby radius, the Oboukhov scale (or external Rossby radius),
and the planetary scale and in their mid-latitude—tropical interactions. In this
lecture | will summarize various pertinent asymptotic limit regimes that have
been identified over the past decade and discuss their implications.
» MS-Mo-E-07-4 17:30-18:00
Ocean Dynamical Adjustment and Atmospheric CO2 Feedback
Zanna, Laure Univ. of Oxford

Abstract: Our work assesses the role of wind and buoyancy forcing in setting
the surface ocean pCO2 and the uptake of natural and anthropogenic car-
bon. We will examine the Southern Ocean mixed-layer budget and the role
of the ocean circulation in determining the long-term levels of atmospheric
CO2 using idealised and complex GCM experiments. We will propose a set
of scalings to quantify the feedbacks of ocean dynamics on atmospheric CO2
under climate change.

MS-Mo-E-08 16:00-18:00

Numerical methods for compressible multi-phase flows - Part Il of VI
For Part 1, see MS-Mo-D-08
For Part 3, see MS-We-E-47
For Part 4, see MS-Th-BC-47
For Part 5, see MS-Th-D-47
For Part 6, see MS-Th-E-47
Organizer: Deng, Xiaolong
Organizer: Wei, Suhua

202B

Beijing Computational Sci. Research Center
Inst. of Applied Physics & Computational

Mathematics
Organizer: Tian, Baolin Insitute of Applied Physics & Computational
Mathematics
Organizer: Tiegang, Liu Beihang Univ.
Organizer: Sussman, Mark Florida State Univ.
Organizer: Wang, Shuanghu IAPCM

Abstract: Compressible multi-phase flows appear in many natural phenom-
ena, and are very important in many applications, including space science,
aerospace engineering, energy, homeland security, etc. Numerical calcula-
tion is a key for understanding many related problems. More and more nu-
merical methods are being developed and improved. In this mini-symposium,
novel numerical methods will be presented to show the progress in the area of
compressible multi-phase flows, including interface capturing/tracking meth-
ods, phase change calculations, mixing methods, fluid-structure interaction
methods, multi-physics calculations, adaptive mesh refinement, and high per-
formance computing.

» MS-Mo-E-08-1 16:00-16:30
A Remapping-free High-order ALE Method Based on Undistorted Temporal-
spatial Control Volumes

Jin, Qi Inst. of Applied Physics & Computational
Mathematics
Li, Jiequan Beijing Normal Univ.

Abstract: This work develops a remapping-free high-order ALE method based
on undistorted temporal-spatial control volumes. According to the Hodge de-
composition theorem, mesh moving velocities are generated by the irrotation-
al component of fluid” s velocity. Then based on the finite volume framework,
2-D Euler equations in integral form are discretized in such undistorted hex-
ahedral temporal-spatial control volumes. Besides numerical fluxes are com-
puted by GRP solver to get a high-precision approximation. Typical numerical
examples verify the new method.

» MS-Mo-E-08-2 16:30—-17:00
Numerical Simulations of Free Surface Flows Based on CLSVOF Method,
Multi-moment Methods and Density-scaled Balanced CSF Model

Yokoi, Kensuke Cardiff Univ.

Abstract: We propose a practical numerical framework for free surface flows.
The numerical framework consists of the CLSVOF method, the THINC/WLIC
(tangent of hyperbola for interface capturing/weighted line interface calcu-
lation) scheme, multi-moment methods (CIP-CSL and VSIAM3) and the
density-scaled balanced CSF (continuum surface force) model. The numeri-
cal results have shown that the numerical framework is highly reliable and can
well capture free surface flows with complex interface geometries like droplet
splashing.

» MS-Mo-E-08-3 17:00-17:30

An Improved Compressible, Multiphase Semi-implicit Method with Moment of
Fluid Interface Representation

Sussman, Mark Florida State Univ.

Abstract: We present improvements made to our algorithm first reported in

Journal of Computational Physics (2014). The improvements enable more

accurate simulation of compressible multiphase flows, but with the same cost.

Examples are presented for high pressure atomization of liquid in gas and

for multiphase problems consisting of materials with large viscosity. As with

our 2014 method, our improved method is asymptotically preserving, conser-

vative, simulates materials with disparate material properties, and does not

require Riemann solvers.

» MS-Mo-E-08-4

High Resolution Numerical Simulation of Explosion Problems

Wang, Cheng Beijing Inst. of Tech.

17:30-18:00

Abstract: In this paper, A high resolution large scale parallel computation soft-
ware is developed based on positivity preserving for finite difference WENO
method, high order boundary treatment method, multi-medium interface treat-
ment. The software can simulate some explosion problems such as flame ac-
celeration and DDT, explosion in air and water and concrete, shaped charge
jet, jet penetration and etc. By constructing artificial solutions and comparison
with experimental results, the accuracy and computation results are validated
and verified.
MS-Mo-E-09 16:00-18:00 203A
Free Boundary Problems: Theory, Numerics, and Applications - Part Il of Il
For Part 1, see MS-Mo-D-09
Organizer: Walker, Shawn Louisiana State Univ.
Abstract: This mini-symposium will be on moving interface and free-boundary
problems that occur in a variety of applications, such as two-phase flows, bi-
ology, shape optimization, and multi-physics. Talks will range from theory and
computations to applications, or a combination.
» MS-Mo-E-09-1 16:00-16:30
Free Boundary Problems from A Model for Receptor-ligand Dynamics
Venkataraman, Chandrasekhar Univ. of Sussex
Ranner, Thomas Univ. of Leeds

Abstract: We consider a simplified model for receptor-ligand dynamics con-
sisting of a system of coupled bulk-surface PDEs. We show that in the fast
reaction limit one obtains free boundary problems. We discuss the existence
and uniqueness of solutions to the problems. We also comment on connec-
tions with classical free boundary problems. The theoretical results are sup-
ported with a number of numerical simulations. Based on joint work with C.
Elliott (Warwick) and T. Ranner (Leeds).

» MS-Mo-E-09-2 16:30-17:00
Unfitted Finite Element Methods Using Bulk Meshes for Surface Partial Differ-
ential Equations

Ranner, Thomas Univ. of Leeds

Abstract: | introduce a family of novel finite element methods for partial differ-
ential equations on surfaces. The key idea is that the finite element space is
based on continuous piecewise linear finite element functions on a bulk trian-
gulation which is independent of the surface. | will present robust numerical
analysis for a simple model elliptic problem and provide computational exam-
ples to show the flexibility and efficiency of the methods to the evolving and
coupled bulk-surface

» MS-Mo-E-09-3 17:00-17:30
On Contact Line Dynamics with Van Der Waals Forces
Afkhami, Shahriar NJIT

Abstract: We present an approach to model fluid/fluid moving interfaces in
contact with solid boundaries. The method includes the fluid/solid interaction
forces of a general van der Waals type in a direct solver of the Navier-Stokes
equations. We show that this explicit inclusion of the fluid/solid interactions
into the governing equations leads to an equilibrium contact angle as well as
dewetting of thin films for arbitrary contact angles.

MS-Mo-E-10 16:00-18:00
Ultradiscretization and its application in modeling - Part Il of Il
For Part 1, see MS-Mo-D-10
Organizer: Tokihiro, Tetsuiji
Organizer: Willox, Ralph the Univ. of Tokyo
Organizer: Matsukidaira, Junta Ryukoku Univ.
Abstract: A cellular automaton (CA) is a discrete dynamical system composed
of an array of cells that only take a finite number of states. CAs can exhibit
complex time evolution patterns and are used as mathematical models for a

206B

the Univ. of Tokyo
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variety of natural and social phenomena. Ultradiscretization is a mathematical
tool for constructing CAs from continuous systems. It has been successful-
ly used to obtain CA models that share important features with continuous
phenomena. The purpose of this organized session is to offer researchers
the opportunity to discuss recent advances in ultradiscrete systems and in
particular their application to fundamental biology.
» MS-Mo-E-10-1 16:00-16:30
Max-min-plus Analysis for One-dimensional Particle Cellular Automata
Matsukidaira, Junta Ryukoku Univ.

Abstract: We investigate one-dimensional cellular automata with higher or-
der conserved quantities, of which fundamental diagrams are expressed as
a max-min-plus expression of conserved quantities. We show that evolution
equations for some rules are expressed in the form of a max-min-plus expres-
sion by introducing addition operation on Z,,
» MS-Mo-E-10-2
Mathematical Modeling for Angiogenesis
Tokihiro, Tetsuiji

Abstract: Angiogenesis is the morphogenetic phenomenon in which new
blood vessels emerge from an existing vascular network and configure a new
network. Based on recent experiments with time-lapse fluorescent imaging,
we propose mathematical models for the dynamics of vascular endothelial
cells (ECs) in angiogenic morphogenesis. The model successfully repro-
duces cell mixing behavior, elongation and bifurcation of blood vessels and
suggest that the two-body interaction between ECs is essential to the dynam-
ics of ECs.
» MS-Mo-E-10-3 17:00-17:30
Modeling Natural Phenomena Through Discretisation and Ultradiscretisation
Willox, Ralph the Univ. of Tokyo

Abstract: We shall explain&#160;how to construct discrete models that are
guaranteed to exhibit local and global dynamics similar to that of continuous
models for specific systems. Local faithfulness of the discrete models will
be ensured using techniques that originated in the study of integrable map-
pings.&#160;The ultradiscretisation technique, which also originated in the
study of solitonic cellular automata, will prove to be crucial for ascertaining
the faithfulness of the global behaviour of these discrete models.
» MS-Mo-E-10-4 17:30-18:00
Gaps on the Flow of the Simplified Path-preference Cellular Automaton Model
Yoichi, Nakata The Univ. of Tokyo

Abstract: The path-preference model is a cellular-automaton model to de-
scribe the dynamics of RNA polymerase Il in transcription. We found that
the number of particles is dominant to the dynamics of simplest version of
this model and observed that there are not only expected phase shift but also
several non-continuous gaps as the number of particles increases. By con-
sidering limit cycles, we discuss the condition where such gaps appear.

MS-Mo-E-11 16:00-18:00 203B
Recent advances in matrix computations for extreme-scale computers - Part
Il of 11

For Part 1, see MS-Mo-D-11

Organizer: Li, Xiaoye Lawrence Berkeley National Laboratory
Organizer: Duff, lain STFC Rutherford Appleton Laboratory
Abstract: Numerical linear algebra is at the heart of scientific and industrial
discoveries. The forthcoming arrival of the exascale era provides tremen-
dous opportunities and challenges for further development of algorithms and
software extreme-scale computing. This minisymposium emphasizes prob-
lem reformulations, algorithm redesigns and code refactorings for the efficient
use of high performance computers. Topics range from direct methods, it-
erative methods, preconditioning, and the emerging fast algorithms for both
dense and sparse algebraic systems. The speakers will present various tech-
niques to reduce communication, synchronization and memory footprint. Per-
formance of the new algorithms will be demonstrated on modern manycore
parallel machines.

16:30-17:00

the Univ. of Tokyo

» MS-Mo-E-11-1 16:00-16:30
Numerical Methods for Linear Complementary Problem
Yin, Jun-Feng Tongji Univ.

Abstract: We studied project LU(UL) matrix decomposition method and
Modulus-based matrix splitting method for the linear complementary problem
discreted from the model for pricing American option. Theoretical analysis are
given to show the conditions to grantee the convergence. Numerical experi-
ments are presented to show their efficiency.

» MS-Mo-E-11-2 16:30-17:00

Efficient Deadlock-free Asynchronous Approaches for A Distributed-memory

Sparse Direct Solver
Sid-Lakhdar, Wissam M.
LExcellent, Jean-Yves
Amestoy, Patrick

Texas A&M Univ.
Inria & Univ. of Lyon
INPT-IRIT Univ. of Toulouse

Abstract: We describe how to enhance parallelism in an asynchronous
distributed-memory environment with limited memory dedicated to commu-
nication. In order to maximize asynchronism, we characterize deadlock situa-
tions and establish global properties to prevent or avoid them. We also char-
acterize some communication patterns and define a class of broadcast trees
ensuring good efficiency for series of successive asynchronous broadcast-
s. The impact of this work is illustrated on asynchronous sparse multifrontal
solvers but has a larger scope.
» MS-Mo-E-11-3
Fine-grained Parallel Incomplete LU Factorization
Chow, Edmond

Abstract: We present a highly parallel algorithm for computing incomplete LU
factorizations. All nonzeros in the factorization are computed in parallel, using
one or more sweeps that iteratively improve the accuracy of the factorization.
Numerical tests show that very few sweeps are needed to construct a factor-
ization that is an effective preconditioner. The approach can also update an
existing factorization, giving it a potential niche in the solution of sequences
of linear systems.

17:00-17:30

Georgia Inst. of Tech.

» MS-Mo-E-11-4 17:30-18:00
Preconditioners and Solvers for CFD Applications on GPU-based Supercom-
puters

De Sturler, Eric Virginia Tech

Abstract: We discuss relevant issues to obtain high performance for solvers
and especially preconditioners on GPUs. Fine grained parallelism is essen-
tial. We demonstrate results for several CFD applications.

This is joint work with Katarzyna Swirydowicz, Chris Roy, Amit Amritkar, and
Danesh Tafti

MS-Mo-E-12 16:00-18:00 208B
Extremal Combinatorics, Probabilistic Combinatorics, and their applications -
Part Il of 1l

For Part 1, see MS-Mo-D-12
For Part 3, see MS-Tu-D-12
Organizer: Ma, Jie
Organizer: Huang, Hao

Univ. of Sci. & Tech. of China
Inst. for Mathematics & its Applications, Univ. of
Minnesota
Organizer: Chen, Guantao Georgia State Univ.
Abstract: Combinatorics is a fundamental discipline of modern mathematic-
s which studies discrete objects and their properties. This minisymposium
we propose will focus on the subfield of extremal and probabilistic combina-
torics, which has witnessed an exciting development over the past decades,
and also has many striking practical applications in mathematical optimiza-
tion, computer science, statistical physics and voting society. We aim to bring
the top researchers to the minisymposium, where they will present the recent
progress, discuss open challenges, exchange research ideas, and initiate new
collaborations. We expect a minisymposium of this nature to have a lasting
impact on the future of the subject.
» MS-Mo-E-12-1
Minimum Degree and Cycles of Specific Lengths
Liu, Chun-Hung Princeton Univ.
Ma, Jie Univ. of Sci. & Tech. of China

Abstract: We prove that every graph of minimum degree at least k+1 contains
at least (k-1)/2 cycles with consecutive even lengths. In addition, we prove
that every graph of minimum degree at least k+4 contains k cycles of either
consecutive lengths, or consecutive even lengths, or consecutive odd lengths.
It confirms one of Thomassen’s conjecture when K is even and provides the
best known result for this conjecture when k is odd.

» MS-Mo-E-12-2 16:30-17:00
Permutation Codes, Secure Codes and Hash Families Related to Extremal
and Probabilistic Combinatorics

Ge, Gennian

16:00-16:30

Capital Normal Univ.

Abstract: A code can be regarded as a subset of its underlying base set satis-
fying some restrictions. In this talk, we will discuss the bounds and construc-
tions for several classes of combinatorial codes, which are closely related to
extremal and probabilistic combinatorics. These codes include: permutation
codes, separable codes, frameproof codes and some related hash families for
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security protection. For the lower bounds, by regarding a code as an indepen-
dent set of a graph or a hypergraph, we are able to improve the known lower
bounds for permutation codes, 3-perfect hash families, 2- frameproof codes
and 2-separable codes. In addition, we extend the construc- tions for sepa-
rable codes and frameproof codes by applying the probabilistic method. Par-
ticularly, we obtain asymptotically optimal 2-separable codes by the deletion
method. For the upper bounds, by considering some typical configurations
of codes and applying combinatorial counting skills, we are able to improve
the known upper bounds for separable codes and frameproof codes. Fur-
thermore, using a result of Erdos and Gallai on hypergraph match- ing, we
approve partially a well-known conjecture on an old problem of the disjunctive
code theory.

» MS-Mo-E-12-3 17:00-17:30
Maximum Matchings in 3-partite 3-uniform Hypergraphs
Yu, Xingxing Georgia Inst. of Tech.

Abstract: For a hypergraph H, let §;(H) denote the minimum number of

edges of H containing a given vertex, and v(H) denote the maximum size of
a matching in H. Forintegers n > m > 1, let
n? — (n—|m/3])(n — |(m+1)/3])&ifm #1 (mod 3),

n?—(n—(m-1)/3)>+1&ifm =1 (mod 3).

ds(n,m) = {
Lo and Markstrém proved that if H is a 3-partite 3-uniform hypergraph with
n > 37m vertices in each partition class and &,(H) > ds(n, m) then
v(H) > m, and asked if the condition n > 37m can be replaced by n > m.
In this paper, we show that there exists a positive integer no such that if H is
a 3-partite 3-uniform hypergraph with n > ng vertices in each partition class
andif n > mand 6, (H) > dsz(n, m), then v(H) > m.
» MS-Mo-E-12-4

The Threshold Probability for Long Cycles

Naves, Humberto IMA - Inst. for Mathematics & its Applications

17:30-18:00

Abstract: For a given graph G of minimum degree at least k, let G,, de-
note the random spanning subgraph of G obtained by retaining each edge
independently with probability p = p(k). In this talk, we prove that if
p > w, where wy, (1) is any function tending to infinity with
k, then G, asymptotically almost surely contains a cycle of length at least
k + 1. When G is the complete graph
MS-Mo-E-13 16:00-18:00 VIP3-2
Analysis and algorithm for coupling of kinetic and fluid equations - Part Il of 1|
For Part 1, see MS-Mo-D-13
For Part 3, see MS-Tu-D-13
Organizer: Lu, Jianfeng Duke Univ.
Organizer: Sun, Weiran Simon Fraser Univ.
Abstract: Kinetic equations are widely used to model complex systems oc-
curring in gas dynamics and transport phenomenon, as examples. In these
applications, it is common that dense and dilute parts coexist in the system.
This leads to multiple spatio-temporal scales which introduce difficulties in
both analysis and numerics. Kinetic-fluid coupling hence has received in-
tensive studies in recent years. This minisymposium aims to bring together
experts in analysis and algorithm in kinetic equations to discuss the current
status and future developments of the field. It also provides a platform for
further interaction and collaboration for researchers in this and related areas.
» MS-Mo-E-13-1 16:00-16:30
MULTISCALE SCHEMES FOR THE BGK-VLASOV-POISSON SYSTEM IN
THE QUASI-NEUTRAL AND FLUID LIMITS.
Dimarco, Giacomo

Univ. of Ferrara

Abstract: We discuss the development of asymptotic stable and consistent
schemes in the joint quasi-neutral and fluid limits for the collisional Vlasov-
Poisson system. In these limits, the classical explicit schemes suffer from
time step restrictions due to the small plasma period and Knudsen number.
To solve this problem, we propose a new scheme stable for choices of time
steps independent from the small scales dynamics and with comparable com-
putational cost with respect to standard explicit schemes.

» MS-Mo-E-13-2 16:30-17:00
Uniformly Accurate Numerical Schemes for Kinetic Equations in the Diffusion
and Anomalous Diffusion Asymptotics

Lemou, Mohammed CNRS & Univ. of Rennes 1

Abstract: We propose numerical schemes to solve linear kinetic equations in
the diffusion and anomalous diffusion scalings. It is known that anomalous
diffusion appears when the equilibria is heavy-tailed or when the collision fre-
quency is singular in velocity. In this case the numerical schemes which are

known to correctly capture the diffusion scaling cannot be used. Suitable nu-
merical schemes are therefore constructed in order to undertake the effect of
large and small velocities.

» MS-Mo-E-13-3 17:00-17:30
Spectral Methods for Linear Half-space Kinetic Equations

Li, Qin Caltech

Lu, Jianfeng Duke Univ.

Sun, Weiran Simon Fraser Univ.

Abstract: Understanding the coupling of physical models at different scales is
important and challenging. In this talk, we focus on the issue of kinetic-fluid
coupling, in particular, the half-space problems for kinetic equations coming
from the boundary layer. We will present some recent progress in algorithm
development and analysis for the linear half-space kinetic equations, and its
application in coupling of neutron transport equations with diffusion equations.
(joint work with Jianfeng Lu and Weiran Sun)

» MS-Mo-E-13-4 17:30-18:00
Finding 13-Moment System Beyond Grad

Ruo, Li Peking Univ.

Abstract: We point out that the thermodynamic equilibrium is not an interior

point of the hyperbolicity region of Grad’s 13-moment system. With a compact
expansion of the phase density, which is compacter than Grad’s expansion,
we derived a modified 13-moment system. The new 13-moment system ad-
mits the thermodynamic equilibrium as an interior point of its hyperbolicity
region. We deduce a concise criterion to ensure the hyperbolicity, thus the
hyperbolicity region can be quantitatively depicted.

MS-Mo-E-14 16:00-18:30 111
Mathematical Theories and Computational Aspects of Complex Fluids - Part
Il of 1l
For Part 1, see MS-Mo-D-14
For Part 3, see MS-Tu-D-14
Organizer: Wang, Changyou
Organizer: Liu, Chun Penn State Univ.
Organizer: LIn, Fanghua Courant Inst./NYU
Abstract: Complex fluids, fluids with microstructure, are ubiquitous in our daily
life and modern day engineering and biology applications. We are facing new
challenges in mathematical theories and techniques in order to resolve issues
such as ensemble of micro-elements, intermolecular interactions, coupling
to hydrodynamics and applied electric or magnetic fields. The multiphysics-
multiscale nature of these complicated materials also provide the best testing
ground for new techniques and ideas.
In these mini-symposium sessions, we will bring some of the most active re-
searchers in this field, together with postdocs and students. The purpose is
to present the most current results, provoking new ideas, as well as motivate
the young researchers to work in the field.
» MS-Mo-E-14-1
Some Results on the Oldroyd-B Model
Fang, Daoyuan

Purdue Univ.

16:00-16:30

Zhejiang Univ.
Abstract: In this talk, we will present some results on Oldroyd-B model. We
first give the global solution to incompressible Oldroyd-B model with non-small
coupling constant in L? scaling invariant spaces.Secondly, global solution to
compressible Oldroyd-B model with non-small coupling constant in L2 scal-
ing invariant spaces is estalished. Finally, we consider the relation between
compressible and incompressible model.

» MS-Mo-E-14-2 16:30-17:00
AN ENERGETIC VARIATIONAL APPROACH FOR ION TRANSPORT
Xu, Shixin Soochow Univ.
Liu, Chun Penn State Univ.
Sheng, Ping Hong Kong Univ. of Sci. & Tech.

Abstract: The transport and distribution of charged particles are crucial in the
study of many physical and biological problems. In this talk, we employ an
Energy Variational Approach to derive the coupled Poisson-Nernst-Planck-
Navier-Stokes system. All of the physics is included in the choices of cor-
responding energy law and kinematic transport of particles. The variational
derivations give the coupled force balance equations in a unique and deter-
ministic fashion. We also discuss the situations with different types bound-
aries.
» MS-Mo-E-14-3
A Blow Up Analysis of Brakke Mean Curvature Flow
Tonegawa, Yoshihiro

17:00-17:30

Tokyo Inst. of Tech.
Abstract: Starting with the definition of mean curvature flow in the setting of
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Geometric Measure Theory due to Brakke, | describe our regularity results of dynamics.
recent years. They include partial regularity theorems for unit density Brakke pMS-Mo-E-15-4 17:30—-18:00

flow which corresponds to the parabolic extension of Allard regularity theo-
ry, and a regularity theorem of triple junction which is a partial extension of
Simon’s regularity theorem of singular sets of minimal submanifolds.

» MS-Mo-E-14-4 17:30-18:00
The Mathematical Problems of Isotropic-Nematic Interface
Zhang, Pingwen Peking Univ.

Abstract: Liquid crystals represent a vast and diverse class of anisotropic
soft matter materials which are intermediate between isotropic liquids and
crystalline solids. The various liquid crystal phases can be characterized by
the type of ordering, one of the most common liquid crystal phases is the
isotropic phase, another is the nematic phase. In this talk, a wide spectrum of
mathematical problems of isotropic-nematic interface will be considered. One
set of problems to be considered is the relationship between these different
levels of modeling, for example how one can make a rigorous passage from
molecular/statistical descriptions to continuum theories. Special considera-
tion will be given to the existence, uniqueness and regularity of the solutions
of the Landau-de Gennes theory.

» MS-Mo-E-14-5 18:00-18:30
Structure of Helicity and Global Solutions of Incompressible Navier-Stokes
Equation Jointly with Zhen Lei and Fanhua Lin

Zhou, Yi

Abstract: In this paper we derive a new energy identity for the general three-
dimensional incompressible Navier-Stokes equations by the virtue of a spe-
cial structure of helicity. The new energy identity is critical with respect to its
natural scaling. Moreover, it is conditionally coercive. As an application we
construct a family of finite energy smooth large solutions to the Navier-Stokes
equations whose critical norms can be arbitrarily large.

MS-Mo-E-15 16:00-18:00

Evolution of interfaces driven by anisotropic laws - Part Il of Il
For Part 1, see MS-Mo-D-15

Organizer: Rybka, Piotr The Univ. of Warsaw
Organizer: Giga, Yoshikazu Univ. of Tokyo
Abstract: The minisymposium presents the state of art of rigorous analysis
and numerical simulations of interfacial motions. We have in mind problem-
s, where diffusion or anisotropy play a key role: 1) The multigrain motion,
where the interaction between grains are the main issue. 2) Models of crys-
tal growth and other phenomena in physics and industrial applications, where
singular diffusion (or fractional diffusion) equations play the major role. Other
approaches to crystal growth like the BCF models are in the scope of the min-
isymposium. 3) Image analysis and its subtle relation to the singular parabolic
problem appearing in the crystal growth models.

» MS-Mo-E-15-1 16:00-16:30
Kobayashi-Warren-Carter Type Models of Grain Boundary Motions with
Anisotropies

Shirakawa, Ken

Fudan Univ.

213B

Faculty of Education, Chiba Univ.

Abstract: In this talk, coupled systems of parabolic type PDEs including
anisotropic singular diffusions are considered. These systems are modified
versions of the Kobayashi-Warren-Carter model of planar grain boundary mo-
tion, and are derived by taking into account the effect such that the Wulff
shape rotates in response to the change of crystalline orientation. After the
presentation of modelling ideas, the mathematical approaches to our systems
will be discussed on the basis of the time-discretization methods.

» MS-Mo-E-15-2 16:30-17:00
Motion of Surfaces by Crystalline Mean Curvature: Viscosity Solutions Ap-
proach

Pozar, Norbert Kanazawa Univ.

Abstract: In this talk we will introduce an extension of the notion of viscosity
solutions in the context of very singular parabolic problems that arise in partic-
ular as the level-set formulation of the surface evolution driven by a crystalline
mean curvature. We will discuss comparison principle, stability under approxi-
mation by regularized problems, and existence of solutions. This talk is based
on joint work with Mi-Ho Giga and Yoshikazu Giga from University of Tokyo.
» MS-Mo-E-15-3 17:00-17:30
An Implicit Interface Boundary Integral Method for Mullins-Sekerka Problem
Tsai, Richard The Univ. of Texas at Austin

Abstract: We introduce a boundary integral method defined in a tubular neigh-
borhood of an interface without the need for explicit parametrization. This
method is applied to evolve an implicit interface according to Mullins-Sekerka

Stability of Crystalline Curvature Flow of A Graph-like Curve
Nakayasu, Atsushi The Univ. of Tokyo

Abstract: We study motion of a graph-like curve by crystalline curvature with
inhomogeneous driving force. Reflecting the singularity of the anisotropy the
equation is non-local. In this talk we will show some results on stability of this
equation from a viscosity solutions point of view. A central idea is to find the
effective region to determine the quantity of the non-local curvature.

MS-Mo-E-16 16:00-18:00 205A
Data-driven mathematical models for production and traffic flow - Part Il of Il
For Part 1, see MS-Mo-D-16

Organizer: HERTY, MICHAEL RWTH AACHEN Univ.
Organizer: Goettlich, Simone Univ. of Mannheim
Abstract: We bring together researchers working on macroscopic models
based on partial differential equations for modeling nonlinear phenomena in
traffic or production. Contrary to existing approaches we emphasize mathe-
matical models obtained from empirical or measured data. The models may
be obtained by mean field limits, statistical approaches or by phenomeno-
logical approaches. We are interested in mathematical differential models of
either kinetic or hyperbolic type commonly observed in the field of traffic and
production. The exchange between those two applications should lead to new
insights and mathematical techniques.

» MS-Mo-E-16-1 16:00-16:30
Model Fidelity of Data-Fitted Second-Order Traffic Models
Seibold, Benjamin Temple Univ.

HERTY, MICHAEL RWTH AACHEN Univ.

Abstract: We investigate whether second-order macroscopic traffic model-
s can reproduce the behavior of real traffic flow better than the first-order
Lighthill-Whitham-Richards (LWR) model. First, suitable types of second-
order models are selected that systematically generalize the LWR model, and
thus inherit data-fitting strategies from it. Second, the predictive accuracy of
the various models is compared using a version of the three-detector problem
test, considering vehicle trajectories and loop sensor data.

» MS-Mo-E-16-2 16:30-17:00
Optimization for Supply Chain Network with Resilient Policy

Wang, Xinping Southeast Univ.

Zhao, Lindu Inst. of Sys. Engineering, School of Economics &

Management, Southeast Univ.
Inst. of Sys. Engineering, School of Economics &
Management, Southeast Univ.

Sun, Shengnan

Abstract: We establish a continuum model with partial differential equations of
conservation laws to simulate material flow in supply chain networks. Optimal
inflow profile and distribution policy are derived to satisfy a given customer
demand in normal operation. Taken the optimal setup in normal operation
as initial values, we then study resilient polices against possible disruptions
of supply chain members. Numerical examples explore influence of different
parameters on the optimal decisions of resilient polices.

» MS-Mo-E-16-3 17:00-17:30
Data Based Intersection Modeling with Higher Order Traffic Flow Models of
the GSOM Family.

Lebacque, Jean-Patrick
Khoshyaran, Megan

IFSTTAR
ETC Economics Traffic Clinic

Abstract: GSOM traffic models are macroscopic models which combine traf-
fic conservation, fundamental diagram and individual driver behavior. They
are expressed as systems of conservation equations, for which the inhomo-
geneous Riemann problem can be solved analytically, allowing efficient nu-
merical solutions and intersection modeling. The object of the paper is to
develop intersection models for GSOM models based on the traffic data of
the Cipebus project. This data is extensive, includes control information and
is density based.

» CP-Mo-E-16-4 17:30-17:50
How Gestures and Diagrams Facilitate Emergence of Mathematical Creations
in Supervisor-Graduate Student Research Meetings

Menz, Petra Simon Fraser Univ.

Abstract: In this paper | present the preliminary findings of data collected from
the mathematics research meetings of two supervisor-graduate student pairs.
My study is based on the ideas of the philosopher Gilles Ch&#226;telet (Fig-
uring Space - Philosophy, Mathematics, and Physics, 2000) that diagrams
are the connection and gestures are the articulation between the virtual and
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the actual. Through this work, insights into abstract thinking and diagramming
as the creative ground for expert mathematicians are provided.

MS-Mo-E-18 16:00-18:30
Nonlinear Dispersive Wave Equations - Part Il of Il
For Part 1, see MS-Mo-D-18
Organizer: Yanzhi, Zhang

209B

Missouri Univ. of Sci. & Tech.
Organizer: Cai, Yongyong Beijing Computational Sci. Research Center
Organizer: Lakoba, Taras Univ. of Vermont
Abstract: Nonlinear dispersive wave equations have applications in various
fields, such as quantum mechanics, nonlinear optics, fluid dynamics, electro-
magnetic theory and so on. This mini-symposium focuses on both theoretical
and numerical studies on various nonlinear dispersive wave equations. The
topics include, but not limited to, existence of traveling wave solutions, or-
bital stability of solitary waves, numerical algorithms to solve nonlinear wave
equations, and numerical computations.

» MS-Mo-E-18-1
Numerical Methods for (fractional) Schrodinger Equations
Duo, Siwei Missouri Univ. of Sci. & Tech.
Yanzhi, Zhang Missouri Univ. of Sci. & Tech.

16:00-16:30

Abstract: Recently, one debate in the literature is whether the fractional
Schrodinger equation in an infinite potential well has the same eigenfunctions
as those of its standard (non-fractional) counterpart. Due to the nonlocality
of the fractional Laplacian, it is challenging to find the eigenvalues and eigen-
functions of the fractional Schrodinger equation analytically. In this talk, we
numerically study the eigenfuctions of the fractional Schrodinger equation.

» MS-Mo-E-18-2
Split-step Method for Nonlinear Schrodinger Equation
Yanzhi, Zhang Missouri Univ. of Sci. & Tech.
Duo, Siwei Missouri Univ. of Sci. & Tech.

Abstract:  Split-step methods have been widely used in solving time-
dependent PDEs. In this talk, we discuss the numerical stability of the split-
step method for solving the (fractional) nonlinear Schrodinger (NLS) equation.
The stable conditions are analyzed for the plane wave solutions, and numer-
ical experiments are provided to verify our analytical results. In addition, the
performance of the split-step method is studied and compared in solving the
standard and fractional NLS.

16:30-17:00

» MS-Mo-E-18-3 17:00-17:30
Ground States and Dynamics of Spin-orbit-coupled Bose-Einstein Conden-
sates

Cai, Yongyong
Bao, Weizhu

Abstract: We study analytically and asymptotically as well as numerical-
ly ground 