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Some results so far:

(1) (Witt, 1934) p2 = 2,
(2) (Richmond’s identity, 1923) p3 ≤ 3,
(3) (Joly, 1970) if F not formally real then sn <∞, pn ≤ (n+ 1)sn,
(4) C1-conjecture of S. Lang implies sn ≤ n,
(5) (B., 1982) all pn <∞, ”reasonable” general bounds, in each case too large:

e.g. p4 ≤ 36,
(6) (Choi, Lam, Prestel, Reznick, 1996) p4(R(X)) ≤ 6.

New results:

(1) F formally real then p4(F ) ≤ 6,
(2) F = C(X), elements a /∈ Fn + Fn.

The genus-formula of Riemann-Hurwitz for C(X)/C(f/g): f, g ∈ C[X], relatively
prime, then

f/radf · g/radg ·
∏
µ6=0(f + µg)/rad(f + µg) = const ·W (f, g).
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