SEMINAIRE MATHEMATIQUE-INFORMATIQUE

Projet SAFIR UNSA - INRIA - CNRS :

hhSystèmes Algébriques Formels pour l’Industrie et la Recherche^{ii}

Lieu: INRIA, Organisation : Bernard Mourrain.

2004, route des Lucioles, Secrétariat : France Limouzis. Sophia Antipolis, Projet : SAFIR. Salle E003. [mourrain, limouzis]@sophia.inria.fr Autre accès: http://www.inria.fr/safir/MEETING/seminaires.html

Le Vendredi 3 Novembre à 14 Heures, Salle 003 :

Victor Y. Pan^*

Department of Mathematics and Computer Science Lehman College, City University of New York Bronx, NY 10468 Internet: VPAN@LCVAX.BITNET

hhOptimal Algorithms for Approximating Polynomial Zeros^* ii

Abstract

We substantially improve the known algorithms for approximating all the complex zeros of an n-th degree polynomial p(x). Our new algorithms save both Boolean and arithmetic sequential time, versus the previous best algorithms of Schönhage 1982, Pan 1987 and Neff and Reif 1994. In parallel (NC) implementation, we dramatically decrease the number of processors, versus the parallel algorithm of Neff 1994, which was the only NC algorithm known for this problem so far. Specifically, under the simple normalization assumption that the variable x has been scaled so as to confine the zeros of p(x) to the unit disc {x : |x| ≤ 1}, our algorithms (which promise to be practically effective) approximate all the zeros of p(x) within the absolute error bound

2�b_{, by using order of n arithmetic operations and order of (b + n)n}2_{Boolean (bitwise) operations (in both}

cases up to within polylogarithmic factors). Orders of n and (b + n)n^2 of arithmetic and Boolean processors, respectively, suffice in parallel polylogarithmic time implementation of our algorithms. All the cited bounds on the computational complexity are within polylogarithmic factors from the optimum (in terms of n and b) under both arithmetic and Boolean models of computation [in the Boolean case, under the additional (realistic) assumption that n = O(b)].

Key Words: complex polynomial zeros, approximation, polynomial factorization, computational complexity, parallel algorithms, sequential algorithms.

1991 Mathematics Subject Classification: 65H05, 68Q25, 68Q40, 26C10, 30C15

*Supported by NSF Grant CCR 9020690 and PSC CUNY Awards Nos. 664334 and 665301.

*The results of this paper are to be presented on the 27th Annual ACM Symposium on the Theory of Computing, 1995; the author

is grateful to the ACM for the permission to reuse them.