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1. Introduction. In the present note we shall give an elementary 
derivation of some new bounds for the p smallest (in modulus) zeros 
of the polynomials of the lacunary type 

(1.1) ƒ(*) = 0o + axz + • • • + a&* + aniz^ + an2z
n* + • • • + ankz

nk, 

aodp 7* 0, 0 < p = wo < n\ < • • • < Tu. 

This will be done by the iterated application, first, of Kakeya's 
Theorem1 that, if a polynomial of degree n has p zeros in a circle C 
of radius i?, its derivative has at least p — \ zeros in the concentric 
circle C' of radius R' ~R<l>(n, p); and, secondly, of the specific limits 

(1.2) *(*, *) ^ esc [T/2(» - # + 1)], 

(1.3) *(n, *) £ 3 (n + j)/(» - i) 

furnished by Marden2 and Biernacki3 respectively. 

2. Derivation of the bounds. An immediate corollary to Kakeya's 
Theorem is: 

THEOREM I. If the derivative of an nth degree polynomial P(z) has at 
most p — 1 zeros in a circle T of radius p, then P(z) has at most p zeros in 
the concentric circle T' of radius p' =p/#(w, p+1). 

We shall use Theorem I to prove the following theorem. 

THEOREM 11. If all the zeros of the polynomial 

v ƒ<>(*) = ni^2 • • • nicao + (ni — 1)(#2 — 1) • • • (n* ~ l)<*i* 

H + (»i - p)(n2 - £ ) • • • ( * * - /0<MP 

W« iw the circle \z\ l^Ro, Û/ least p zeros of polynomial (1.1) We iw /fee 
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