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ABSTRACT

Symmetric tensor decomposition (also known as the Waring problem for forms) asks for a
minimal decomposition of a symmetric tensor in terms of rank 1 tensors. Equivalently the
Waring problem for forms asks for a minimal decomposition of a form of degree d as a linear
combination d-th powers of linear forms. These problems are usually studied over complex
numbers, while it is of definite interest to only consider real decompositions for real tensors
(or equivalently real forms). I will explain several ways in which the situation is different for
real tensors. For instance, a generic form with complex coefficients has a well-defined unique
rank, which is given by the Alexander-Hirschowitz theorem. This is no longer the case over
real numbers and there can be several “typical” ranks, while no generic rank exists. I will
show how classical tools, such as the Apolarity Lemma can be used to study the typical
ranks of real tensors.
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