THE GENERALIZATION OF A LEMMA OF M. S. KAKEYA
J. GERONIMUS
We shall prove the following:

LEMMA. It is always possible to find the unique polynomial
2s
@) = 3 vt
k=0

of degree 2s possessing the following properties:
I o*(2) = ci¥(z)1(2)7*(2), ¢ = const.,
the polynomial 1(z) of degree o <s having all roots in the domain Iz] >1:
i) = [ (z = a), |a¢|>1, i=12,--+,0,
=1

and the polynomial 7(2) being of degree v=s—o:
v 1 v
7(3) =[] (2 — o), ™(2) = 27 (—) = 1 — z).
i=1 2 i=1

I1. It s subject to the conditions

28 .
w1(¢*) = ’YI?‘CI(:) = di, 7 = 0, 1’ ey S,
k=0
the given linear functionals w; being such that every polynomial ¢(z) of
degree n=2s for which

2s n
&) . k
wi(¢) = Yl = Oy (i = Or 17 tt S)r ¢(Z) = Z'Ykz )
k=0 k=0
has s+1 roots at least in the domain |z| <1.
In the particular case when

wi(¢) = ¢V (zw), | 2] <1,

this lemma has been proved by M. S. Kakeya [1];! without being
aware of his result we have proved this lemma in the case?

! Numbers in brackets refer to the bibliography at the end.
2 In [1]and [2] one may find the application of this lemma to some extremal prob-
lems.
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