Tensor-structured preconditioning of elliptic inverse in R?
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Modern methods of low rank tensor-product approximation allow efficient data-sparse
representations of functions and operators in higher dimensions (cf. [1] —[7]). In particular,
these methods apply to Green’s functions given by classical volume potentials, to solution
operators of elliptic/parabolic BVPs and stochastic PDEs, as well as to spectral projection
operators arising from the Hartree-Fock equation in electronic structure calculations.

In this talk, we dicsuss the concept of rank structured truncated iteration for solving
elliptic BVP/EVPs in R?. The approach is based on representation of all operators and
functions in the low rank tensor product format to perform the preconditioned truncated
iteration. We focus on the construction of low tensor rank spectrally close preconditioners
and on the design of robust nonlinear tensor approximation in the Tucker/canonical for-
mats in high dimension. The asymptotic complexity of the constructed tensor structured
preconditioners is estimated by O(dnlog® n), where n is the univariate discrete problem
size. We present numerical illustrations on the efficiency of tensor methods applied to

discrete problems on large spatial grids of size n?.
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