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A partial answer to the 17th Hilbert problem was obtained by Hilbert himself, in a famous paper [H1], and in much less

well-understood paper [H2].

In [H2] it is proved that every nonnegative ternary form is decomposable as a sum (at most 4, as was observed later) of

squares of rational functions. It was used recently in [dKP] to develop an algorithm, based on semidefinite programming,

to calculate such decompositions on computer, prompting a need to understand [H2] better.

We discuss an approach leading to a modern proof for [H2], at least in some important cases. It is related to the

recent work [PRSS] that contains a modern proof of a theorem from [H1] on decomposability of nonneg. ternary quartics

as a sum of 3 squares.
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