Joint Colloquium with 

the Functional Analysis Seminar

Dany Leviatan 

Tel Aviv University

Tuesday, February 1, 2005

From 3:40-4:30 pm, Tea time is 3:10 pm

Surge 268

Title:    “Multivariate polynomial approximation in Convex

sets and applications to image compression”
 ABSTRACT:
We shall begin with a discussion of two fundamental estimates in the approximation by multivariate polynomials in convex domains in Rd, the Bramble-Hilbert lemma and the Whitney inequality.


The Bramble-Hilbert lemma is frequently applied to the analysis of Finite Element Methods (FEM) used for numerical solutions of PDEs. However, this classical estimate depends on the geometry of the domain and may ‘blow-up’ for simple examples such as a sequence of triangles of equivalent diameter that become thinner and thinner. Thus, in FEM applications one usually requires that the mesh has ‘quasi-uniform’ geometry. This assumption is too restrictive when one tries to obtain estimates of nonlinear approximation methods that use piecewise polynomials. We show that it is possible to obtain estimates where the constant is independent of the geometry of the domain. We will apply it first to obtain the Whitney inequality for convex domains (with constants that are independent of the geometry of the domain.


Our results allow us to describe a nonlinear algorithm for image compression making use of a new family of what we call geometric wavelets. We will describe the algorithm give some estimates on its rate of approximation to the image, and compare the compression by diadic wavelets of some familiar images. 


If time allows we will apply the above estimates to characterization of nonlinear multivariate approximation by piecewise polynomials on families of nested triangulations of Rd into simplices. Again it is essential here that we do not have to pay attention to how slim the simplices might become.

