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Abstract

Isogeometric analysis based on NURBS (non-uniform rational B-splines) was introduced in [2], with
the aim of improving the connection between numerical simulation of physical phenomena and the
Computer Aided Design (CAD) system. Indeed, one of its most important features, is to eliminate
(or at least to reduce) the approximation of the computational domain and the re-meshing by the use
of the ”exact” geometry directly on the coarsest level of the discretization. This is achieved by using
B-splines or NURBS for the geometry description as well as for the representation of the unknown
fields, combined with the classical isoparametric concepts of the finite element method.

In this talk we will review the basic definitions and geometric properties of B-splines and NURBS
[4, 3], and how to use them for the approximation of elliptic problems in the context of Isogeometric
Analysis. We will also briefly review the known error analysis [1] for this kind of approximations.
Finally we will show some preliminary results on B-splines quasi-interpolation which can be useful to
allow the use of anisotropic parametric meshes in the Isogeometric approach. Situations in which the
use of parametric meshes with narrow elements is needed can appear for example when the solution
to be approximated contains sharp gradients, like boundary or internal layers. This is the case of
singularly perturbed reaction-convection-diffusion equations. Other situations can appear related to
the map that applies the parametric domain onto the physical one: in order to obtain a quasi-uniform
subdivision of the physical domain, it may happen that a mesh with some refined regions is necessary
in the parametric domain.
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