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Theorem. Let jC_ be a real polynomiel of degree M
Then :)C"q‘- 5:2; has at most #y + 4 real zeros.
Under the additional condition that # has only real
zeros this is a reformulation of problem T32 from [PS s part I\a.
This Theorem is a special case of famous conjecture of
A. Wiman concerning the distribution of zeros of second deri-
vative of an entire function with real zeros. An account of the
subject and references are given in [H]

Recently T. Sheil-Small [S] proved Wiman's conjecture
including the Theorem stated gbove. His main tool was the

auxiliary function P(Z) = &= 1/f(2) Its critical points

!
coincide with the zeros of f +f2’ . Using the same auxili-
ary function we give g very short proof of the Theorem bascd
on iteration theory of rational functions [F]

Proof. P is a real rational function and

P(z)=z+ cz 7. O(z"”"”ﬁ)’zeo_o’ c+0. (1)

The idea is to iterate P . The infinity is a degencrate
neutral fixed point of order M + 14 « It follows from
Fatou theory that 00 attracts at least Wy +7 critical

points C1,....) Cm+1 of P . The trajectories of these
points have asymptotic directions 24 yeeey gm_’__,, which gre

equally spaced (i. e. the angle between 5 and Z is

+1
equal to 27 /(m+1) ). /



- D=

Only two of these directions may be parallel to the real axis.

Thus gt least Mo —~ 71 of the points 01, S Cm+4 are non-
real , because the real gxis is P -invariant. This proves

the Theorem.

Remark. Consider the entire function ~(Z)= ({OCP ff(g)ai;,
Iterating P(E) z - F(Z')/f"(E) is the Newton's me’chod

of searching roots of F . But F has no roots gt all'!
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