
Tensors of format (2, 3, 3) and the symmetric representation of projective
lines of 3× 3 matrices.

Michel Lavrauw

http://people.sabanciuniv.edu/mlavrauw

Sabancı University

Tensor products play a fundamental role in many aspects of science. Recent technological
developments have increased the interest in the subject (data analytics, machine learning,
neuroscience, quantum networks, psychometrics, chemometrics, ...) and the literature on
the subject is expanding rapidly.

We will give a short introduction to the subject and explain some of the fundamental
problems from a mathematical point of view (algebraic geometry, complexity theory).

After this short introduction we will explain the classification of tensors in F2 ⊗ F3 ⊗ F3

obtained in [1] (for F a finite field, an algebraically closed field, or the field of real numbers)
and the classification of subspaces in F2 ⊗ F3 obtained in [2].

In the second part of the talk, if time allows, we will focus on the related problem
of determining the line orbits of PG(F2 ⊗ F3) which have a symmetric representative,
leading towards the full classification of the line orbits in the F-span of the Veronese
variety V3(F) ⊂ PG(F3 ⊗ F3) under the natural action of the projective linear group
K = PGL(3,F), and draw connections with old work of Jordan and Dickson on the clas-
sification of pencils of conics in PG(2,F), or equivalently, of pairs of ternary quadratic
forms over F.
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