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Let « be any complex number and £ be any root of the equation
of order n

AE) =fE)+EE—a)fEVt ... TE(E—a)f™(E) =0,
where f(z) is a given polynomial of order n, then the following equa-
tions
(n),
o@) =FO+F @t ...+ Eam = 0
and

h(x) = o+ nka—E)x" - nn—Dkfa—&EPx" 2+ ... +n! k(a—8)"=0

are apolar with each other. Hence by Grace’s theorem,™ h(x) = 0 has
at least one root in the circle which comprises all the roots of g(x) = 0.
If we put x =2—¢ in g(x) = 0, we have g(z—¢&) = f(2). Thus if the
circle C contains all the roots of f(z) =0, then A(z—%) =0 has at
least one root within C. Rewriting h(z—&) = 0 in the form

K(y) = v+l '+ nln— D™ 2+ ... +n! ky =0 (y = z—g )
-

we obtain
Theorem I. Let z be a suitable point in the circle C containing

(1) After the idea used by Prof. T. Takagi in his “ Note on the algebraic equa-
tions.” Proc. Phys.-Math. soc. of Japan, (3), 3 (1921), 176, we start from the theorem
due to J. H. Grace.

(2) In this paper, we use the word “circle” to mean the “Kreisbereich” in
G. Polya und G. Szegd, Aufgaben und Lehrsatze aus der Analysis. 1I. 55.



