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The aim of this talk is to present numerical Tensor Krylov subspace methods for solving the Sylvester
tensor equation

M(X ) = C, (1)

whereM is a linear operator that could be described as

M(X ) = A ? X − X ? B (2)

where A, X , B and C are three-way tensors leaving the speci�c dimensions to be de�ned later, and ?
is the T-product introduced by Kilmer and Martin [2].
Consider the following Sylvester matrix equation

AX +XB = C. (3)

In the literature, several methods to solve equation (3) have been established. When matrices are
of small sizes, the well-know direct methods are recommended. These methods are based on Schur
decomposition to transform the original equation into a form that is easily solved by a forward sub-
stitution. For large Sylvester matrix equations, iterative projection methods have been developed, see
for example [3, 4]. These methods use Galerkin projection methods, such the classical and the block
Arnoldi techniques, to produce low-dimensional Sylvester matrix equations that are solved by using
direct methods.
In the current talk, we are interested in developing robust and fast iterative Krylov subspace methods
via T-product to solve the Sylvester tensor equation STE (1). In fact, when the tensors in equations
(1) are of small sizes, the purpose is to extend matrix version of direct methods to third order tensors
using the T-product formalism. This give us the t-Bartels-Stewart algorithm. For large size tensors,
we describe �rst a new methods that will be de�ned as orthogonal and oblique projection onto a
tensor Krylov subspace. In particular, the tensor Full orthogonalization method (tFOM) and tensor
generalized minimal residual method (tGMRES) will be examined. We will also introduce the well-
Know tensor Tubal block Krylov methods via T-product for transforming the original large Sylvester
equation to a low-dimensional STE . In particular, we will describe the Tubal Block Arnoldi (TBA)
as a generalization of the block Arnoldi matrix [5].
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