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1. Introduction. If A0(z) is a given rath degree polynomial and 

(1.1) Ak(z) = (pk - z)A'k-i(z) + (7* - fyAk-iiz), yic ?* m + k, 

k = 1, 2, • • • , n1 

we may obtain various theorems on the relative location of the zeros 
of A 0(2) and An(z) by the familiar method of first finding such rela
tions for two successive Ak{z) and then iterating the relations n times. 

This method has already been employed in the study of the zeros of 
sequence (1.1) for the following three cases: (1) for all k, Pk = 0 and 
yk is real;1 (2) for all k, yk~m + l—a limiting case leading to Grace's 
theorem,2 and (3) the limiting case that for all k, as h—»0, *&—»&' 
and h(yk — &)—>1, in which case lim hkAk{z) is a linear combination of 
Ao(z) and its first k derivatives.3 

In the present article we propose to apply the method to the case 
that the parameters (3k and yu are complex numbers represented by 
points within certain given regions of the plane. 

To calculate the nth iterate An{z) in our case, let us define 

(1.2) A(z) s A0(z) s ao + atf + • • • + amzm; 

(1 3) m S (/31 ~ * ) ( /?2 ~ Z) ' ' ' (^n ~ Z) 

s bo + hz + • • • + bnz
n, 

(1.4) C(z) s ( 7 l -* 1 - z)(y2 - 2 - «) • • • (7 . - » - *); 

S(z,k,p) s B W E 
(k+p) (k+p) (k+p) 

y h - 1 y h - 2 T/n-,. - \n- p) 

'In-p Ph - 2 Pit - Z 

where [7Jr)==7y — r] thus yjr) — j is a zero of C(« + r), ^?<w, and the 
sum is formed for all j» such that 1 ̂ ji<J2< • • • <jn-v%n\ 
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