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Abstract

A Hermitian polynomial on C" is a real-valued polynomial h(z,z) € C|z,z], where
z = (z1,..., zn) € C". It follows from the diagonalizability of Hermitian matrices that
there exist linearly independent holomorphic polynomials fi,..., dos Gtz snes gy € Clz] such
that h(z,2) = [fi]*+ - - + | fp|*> = |¢1|> — - -+ — |gq|?, in which p,q are uniquely determined
by h(z,z). We call r := p + ¢ the rank of h(z,z). Motivated by the study of the proper
holomorphic maps between the complex unit balls, Ebenfelt raised a conjecture, called the
SOS conjecture, regarding the rank of a Hermitian polynomial of the form ||z||2A(z,2). We
are going to discuss how this purely algebraic problem can be studied geometrically using
local orthogonal maps between complex projective spaces.
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