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Abstract. We study the convergence of a variant of the Separated Representation method
introduced in [1] for the approximation of a class of high-dimensional PDE of self-adjoint type
posed in Cartesian product domains. This method, roughly speaking, proceeds by iteratively
adding to a previous iterate a tensor-product function such that the resulting new iterate has
minimal residual.

An abstract variant the method, involving minimization problems posed on the manifold
of tensor products of members of infinite-dimensional function spaces, was mathematically
analyzed recently in [2] and [5] (for the source problem involving the Poisson operator and an
Ornstein–Uhlenbeck operator, respectively) by exploiting its connection to greedy algorithms
from nonlinear approximation theory explored, for example, in [3] and [4]. Here we analyze a
concrete (computationally feasible) variant of the method now involving minimization prob-
lems posed on the manifold of tensor products of members of finite dimensional subspaces (in
particular, the span of the truncation of spectral bases) of the relevant function spaces.

We illustrate our variant of the method with numerical examples.
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