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An Extreme Property for a Kind of Polynomial Series

Zhang Peixuan

Abstract

In this paper, we discuss convergence and divergence for polynomial series and
point out an extreme property for a kind of polynomial series.

The main results are as follows:

Theorem 1. If a polynomial sequence {p%*(z)} satisfies the conditions:

1) max1|p:(x)l=1, and [pr(1)i{=1,(r=1,2,3, )

~-lgxg
2) p%(cosp) has n zeros of uniform distributions in [0,7),n=1,2, -,
i~1

i.e. ph(cosf) has and only has one zero in[ rr,—lr—”-;r), (i=1,2,0),

If complex sequence {a,} satisfies:
0<lim ¥ a, <1,

Then in all polynomial series xa,p,(z), satisfing condition:
, [P, ) | <1, (-1<x<1), (n=1,2, ),
- Series fza,p%(2) bas a minimal convergence region and the minimal convergence
region is a ellipse.

Theorem 2. Suppose that polynomial series ¥a,p,(>) satisfies following condi-
tions:

1) o0<#=lim¥[alL,| <1, where L,=max |p,(x) [;
-15xs51

2) v=Lim¥ la,c,,| >0, where c,, is coefficient of first term of polynomial
P.(2);

3) for any n, all zeros of polynomial p,(z) lie in [-1,1],
Then 1. the series is convergent everywhere inside the ellipse ¢, whose foci are

+1 and the sum of whose seme-axes is %,

2, the series is divergent everywhere outside closed contour p,, where D, is
made of two semi-circles and two segements of straight line (see figure 1 in this
paper.)

3. S<v<an,



