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Abstract In this paper we introduce and develop the notion of minimal subspaces
in the framework of algebraic and topological tensor product spaces. This mathemat-
ical structure arises in a natural way in the study of tensor representations. We use
minimal subspaces to prove the existence of a best approximation, for any element
in a Banach tensor space, by means of a tensor given in a typical representation for-
mat (Tucker, hierarchical, or tensor train). We show that this result holds in a tensor
Banach space with a norm stronger than the injective norm and in an intersection of
finitely many Banach tensor spaces satisfying some additional conditions. Examples
using topological tensor products of standard Sobolev spaces are given.

Keywords Numerical tensor calculus · Tensor product · Tensor Banach space ·
Minimal subspace · Weak closedness

Mathematics Subject Classification (2010) 15A69 · 46B28 · 46A32

Communicated by Wolfgang Dahmen.

A. Falcó
Departamento de Ciencias Físicas, Matemáticas y de la Computación, Universidad CEU Cardenal
Herrera, San Bartolome 55, 46115 Alfara del Patriarca (Valencia), Spain
e-mail: afalco@uch.ceu.es

W. Hackbusch (�)
Max-Planck-Institut Mathematik in den Naturwissenschaften, Inselstr. 22, 04103 Leipzig, Germany
e-mail: wh@mis.mpg.de

Author's personal copy

mailto:afalco@uch.ceu.es
mailto:wh@mis.mpg.de

