
LOCALLY ADAPTIVE GREEDY APPROXIMATIONS FOR ANISOTROPIC
PARAMETER REDUCED BASIS SPACES.

YVON MADAY AND BENJAMIN STAMM

Abstract. In this talk we shall focus on the certified reduced basis (RB) framework for which
the construction of basis functions are performed through a greedy strategy. This concerns both
the Galerkin approximation (RB method) and the empirical interpolation method (EIM). For
either high dimensional parameter spaces or spaces with large measure one may encounter the
problem that the size of the reduced basis turns out to be larger than desired resulting in long
on-line computing times. A first idea in this context has been presented in [1]-[4] where the
parameter space is partitioned into cells where different reduced basis sets are assembled.

A drawback of the current approach [1]-[4] however is that, in two adjacent parameter-cells,
some of the parameters that are selected may be very close. This leads to the idea that it
might be interesting to be able to use, in one parameter sub-cell, the parameters that are used
in the adjacent ones. A phenomenon that becomes more likely to happen in high dimensional
parameter spaces. Parameter domain decomposition may thus not be the ultimate approach.

In [5], we present a strategy that uses local approximation spaces. Indeed, given a parameter
value, for which the solution is desired, we define the approximation space by means of basis
functions whose corresponding parameter values lie in a local neighborhood thereof. The basis
functions are chosen among a global set of basis functions, all corresponding to parameter
values, which can also be selected using a greedy strategy. In addition, the neighborhood is
defined based on a problem dependent distance function which allows to account for anisotropy
in parameter space.
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