The Fourth Israeli Mini-Workshop in Applied and Computational Mathematics

Organizer: Adi Ditkowski

We are pleased to invite the Israeli applied math community to participate in the Fourth Israeli Mini-Workshop in Applied and Computational Mathematics, to be held at the Tel Aviv University on Tuesday January 3rd, 2006 (the first three meetings took place in December 2003, 2004 and June 2005).

The idea of the workshops is to create a forum for researchers in applied mathematics, especially younger faculty and students, to get to know other members of the community, and promote discussion and collaboration. In order to promote this goal, a poster session for graduate student will be held during the first coffee break. The workshop will take place in Tel Aviv University, School of Mathematical Sciences (Schreiber building), room 006.
Registration

Participation in the workshop is free, but you are asked to register, if you hadn’t done it before, by sending an email to Adi Ditkowski, adid@post.tau.ac.il, so we can be adequately prepared for the day.

The schedule of events is as follows:

	9:00
	-
	9:30
	
	Registration and Opening
	

	9:30
	-
	10:00
	
	Pavel Chigansky 
(Weizmann  Institute)
	Lyapunov exponents in Hidden Markov Models

	10:00
	-
	10:30
	
	Nir Gavish 
(Tel Aviv University)
	New singular solutions of the nonlinear Schrödinger equation

	10:30
	-
	11:30
	
	Coffee break and 
poster session
	

	11:30
	-
	12:00
	
	Zohar Yosibash 
(Ben-Gurion University)
	On Edge Singular Solutions in Polyhedra Domains and Extracting Stress/Flux Intensity Functions by p-FEM

	12:00
	-
	12:30
	
	David Gottlieb 
(Brown University)
	Computing Hyperbolic Equations with Uncertainties

	12:30
	-
	14:15
	
	Lunch break
	

	14:15
	-
	14:45
	
	Koby Rubinstein 
(Technion)
	How to solve elliptic PDEs without boundary conditions

	14:45
	-
	15:15
	
	Boaz Nadler 
(Weizmann Institute)
	Statistical data analysis and stochastic dynamical systems - a two way street

	15:15
	-
	15:45
	
	Coffee break
	

	15:45
	-
	16:15
	
	Moshe Israeli 
(Technion)
	High Order Fourier-Spectral Solutions to variable Coefficient Elliptic Equations

	16:15
	-
	16:45
	
	Raz Kupferman 
(Hebrew University)
	On the global stability of equilibrium manifolds of a certain class of ODEs


The poster presentation will be given by: 
	Ilan Degani
(Weizmann  Institute)
	Numerical Quantum Mechanics

	Yuval Harness
(Tel Aviv University)
	Numerical solution of moving boundary problem in complex domains; 
Application of embedded finite difference schemes

	Roman Kazinnik
(Tel Aviv University)
	Bivariate low-degree polynomial approximation on complicated domains for image compression

	Boris Levant
(Weizmann  Institute)
	Analytic study of certain shell models of turbulence

	Ella Podolny
(Technion)
	Longwave Marangoni instability in a binary-liquid layer with deformable interface in the presence of Soret effect. The case of Biot number, 
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; Linear and Non-linear theory

	Anna Rapoport 
(Weizmann Institute)
	Islands of stability in dispersing billiard-like potentials

	Alexander Suhov
(Tel Aviv University)
	A spectral method for the time evolution of parabolic problems

	Avraham Trahtman
(Bar Ilan University)
	Computation of some examples and notable trends concerning the synchronization


List of Abstract:
On the global stability of equilibrium manifolds of a certain class of ODEs

Raz Kupferman (Hebrew University)

In this talk I will describe an ongoing research motivated by stability issues in viscoelastic flows. Certain problems regarding the equilibria of viscoelastic
fluids can be mimicked by a class of low-dimensional ordinary differential
systems. These systems exhibit equilibrium manifolds, that may have linearly unstable patches, and yet, seem to be globally attracting. I will describe the peculiar behavior of these system, and conjecture about their relevance to material sciences.


[image: image2.wmf]
New singular solutions of the nonlinear Schrödinger equation

Nir Gavish (Tel Aviv University)
The critical nonlinear Schrödinger equation (NLS) is one of the canonical nonlinear equations in Physics.  In 1965 it was discovered that solutions of the NLS can become singular in a finite time.  Until now it was "believed" that all singular solutions collapse with an asymptotic profile, known as Townes profile, at a blowup rate given by the loglog law.

In this talk we will present a new type of singular solutions of the NLS that collapse with a self-similar ring profile with a square root blowup rate. Recent experimental results will also be presented.

Joint work with Gadi Fibich and Xiao-Ping Wang
On edge singular solutions in polyhedra domains and extracting stress/flux intensity functions by p-FEM

Zohar Yosibash (Ben-Gurion University)
The asymptotic solution of linear elliptic 2nd order PDEs, describing heat transfer and elasticity problems, in the vicinity of edges in 3-D domains is provided explicitly. It involves a sequence of eigen-pairs and their corresponding coefficients which are functions along the edge. The determination of these eigenpairs (and more importantly their shadows), and reliable computation of the coefficients of the asymptotic expansion will be addressed in this talk. These are of practical engineering importance because failure theories of structures involve them.

Recent results, on the special structure of edge-singularities, including so-called

shadow eigen-functions, will be presented [1]. New methods for the computation of their characteristics will be demonstrated by numerical methods: namely the quasi-dual method for the computation of the edge stress/flux intensity functions. These are used in conjunction with p-FEMs and numerical examples will be provided including the Compact Tension Specimen frequently used for the determination of toughness of materials in mechanical engineering [2][3].
Joint work with Netta Omer (BGU), Monique Dauge and Martin Costabel (University of Rennes 1, Rennes, France)
[1]  Costabel M., Dauge, M. and Yosibash Z., \A quasidual function method for extracting edge stress intensity functions", SIAM Journal on Mathematical Analysis, 35, No. 5, (2004), pp. 1177-1202.

[2]  Omer N., Yosibash Z., Costabel M. and Dauge, M., \Edge Flux Intensity Functions in Polyhedral Domains and their Extraction by a Quasidual Function Method", International Journal on Fracture,129, (2004), pp. 97-130.

[3] Yosibash Z., Omer N., Costabel M. and Dauge, M., \Edge Stress Intensity Functions in Polyhedral Domains and their Extraction by a Quasidual Function Method", To appear in International Journal on Fracture.

Computing hyperbolic equations with uncertainties

David Gottlieb (Brown University)

Many times one faces uncertainties when solving hyperbolic equations. An example is solving numerically the Maxwell's equations of Electromagnetism when the material properties are not known exactly. Another example is uncertainties in the initial or boundary conditions.


We will discuss the polynomial Chaos method for resolving those issues. In particular we will discuss the nature of the deterministic system resulting from the Polynomial Chaos Method.
How to solve elliptic PDEs without boundary conditions

Koby Rubinstein (Technion and Indiana University)

An elliptic PDE in a bounded domain has a unique solution if it is supplemented by boundary conditions (Dirichlet, Neumann,...). However, there are cases where it is not possible to provide boundary conditions. A situation like this arises, for example, in certain phase reconstruction problems. I shall describe two methods to overcome the problem of 'missing' boundary conditions.

Statistical data analysis and stochastic dynamical systems - a two way street.

Boaz Nadler (Weizmann Institute)

In this talk we present an interesting connection between various algorithms from
the field of machine learning and statistical data analysis and the theory of stochastic processes. In particular we show that some common data mining algorithms, such as spectral clustering and kernel based semi-supervised learning can be analyzed by standard tools of applied mathematics, including asymptotic analysis and the theory of stochastic processes. Conversely, we also show that problems in the study of stochastic dynamical systems, such as dimensional reduction of high dimensional dynamical systems and estimation of effective macroscopic dynamics, can be analyzed by applying data analysis tools inspired by spectral clustering.
Joint work with Ronald Coifman, Stephane Lafon, Mauro Maggioni (Yale) and Ioannis Kevrekidis (Princeton).

High order Fourier-spectral solutions to variable coefficient elliptic equations

Moshe Israeli (Technion)
We develop a high order solver for nonseparable, self adjoint elliptic equations with variable coefficients.The solution of an auxiliary constant coefficient, modified Helmholtz equation, is used to transform the dependent variable of a specified equation, resulting in a constant coefficient equation plus small deviations treated as inhomogeneous corrections. This equation can be solved by a highly accurate, fast, Fourier-spectral algorithm. A hierarchical decomposition into sub-domains allows an efficient local solution followed by matching to reconstruct the global solution. Numerical experiments show that a few iterations give very high accuracy even at coarse resolutions. 
Lyapunov exponents in hidden Markov models
Pavel Chigansky (Weizmann Institute)
Hidden Markov Model (HMM) is a pair of random sequences
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 plays an important role in statistics of HMM. The measure valued process 
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 satisfies the recursive Bayes formula, called the filtering equation, whose dynamical properties are addressed in this talk. I'll show how various estimates of the Lyapunov exponents can be derived using the Furstenberg-Khasminskii type formulae.
_1197191169.unknown

_1197191196.unknown

_1197191333.unknown

_1197305868.unknown

_1197191205.unknown

_1197191178.unknown

_1197191147.unknown

_1197191160.unknown

_1197190715.unknown

_1197191014.unknown

