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A FAMILY OF PARALLEL AND INTERVAL

ITERATIONS FOR FINDING ALL ROOTS OF

A POLYNOMIAL SIMULTANEOUSLY WITH
RAPID CONVERGENCE*

W aNG XING—HUA (.I.-H-iF) ZHENG" SHI-MING (,'qz-,;:a)a)
(Hangshou University, Hangehoti, Ghm)

Abstract

This paper suggesis a family of parallel iterations with parameter p (p-ul 3, «) for finding all
yoots of a polynomial simultancously. The convergence of the methods is of order p+2 The methods
may also be applyed to interval iterations.
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Expanding the determinant in the first column, we see that A,(m) ‘gatisfies the
following reoursion relations:

4@ = F (~1)"*0,(0) 4. @),
which are called first recursion relations. To find a gero of equatidn;
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has been disoussed in [1], where p is any poditive mtager. The method 18 of order
p+1 if the zero is simple. The special cases of ihe. .method. i:mnta.m the well-known
Newton iteration ‘(p=1) and-Halley iteration :(p=2). From ‘the first recursion
relations we see that the method is conneeted Wi‘ﬁh Be;rnoulli’s method fﬂr ﬁndmg a
root of a polynomial On the other hand, if we write o',-m 'l-.he methud

[ (@)
becomes immediately an-opiimun ﬂeeking method fnr ﬁndmg £ minimizer of f (w)

which ig the same, as the mefhod of Hua and E.'ia.m in’ evalua.ﬁon and rates of
convergence, Obvionsly, th& Ine’ﬁhod may be appliqd,iﬂ) the nperato;: in the Banaﬂh
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spaoe provided a suitable arrangement for the computed pattern is made. |

In this paper we will transform the family of the methods into another family,
~ whioch can help to find simultaneously all zeros of a polynomial, while its order of
convergence is raised by 1. Moreover, we show that the family is suitable especially
for parallel end interval operations.

First, it is clear that the generatm.g function of 4 (m) is f (@) that is,
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Let z=0, We bave the recursion relatmna
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which are called the second recursion relations.
If () is a polynomial of degree N, we have
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where £y, -+, £y are all zeros of f(x). From above, it is seen that s,(2) is the sum of
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it is seen that d,(«) is the Sum of all hnmogeneous products of degree p of = L g . We
Y

denote it by Bell’s polynommls Y,,(zi, - z,,) in terms of s,ns,(as) as follows (so0,
°. g., [3] T4—84). | N
4,(0) = - Folts, 3, 218, =, (p=1) 1) 2B, o, 30, 30,

Using the second recursion rela.tmns of A,(m) oT Bell’ﬁ pﬂlynﬂmmls the expressions of

; B, =B (81: sﬂ: sy 89)
for p=1, 2, ++, 8 are as follows:
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