Electronic Journal: Southwest Journal of Pure and Applied Mathematics Internet: http://rattler.cameron.edu/swjpam.html ISSN 1083-0464 Issue 1, July 2003, pp. 56–65.

Submitted: June 20, 2002. Published: July 1 2003.

A UNIFYING THEOREM ON NEWTON’S METHOD IN A BANACH SPACE WITH A CONVERGENCE STRUCTURE UNDER WEAK ASSUMPTIONS

Ioannis K. Argyros

Abstract. We provide a semilocal analysis for Newton’s method on a Banach space with a convergence structure. Our main result contains as special cases earlier results on semilocal theorems of Newton–Kantorovich-type as well as global results based on monotonicity. It turns out that under the same hypotheses our sufficient convergence conditions are weaker and the error bounds on the distances involved finer than before. Some numerical examples are provided to show that our results apply where others fail.

A.M.S. (MOS) Subject Classification Codes. 65B05, 65G99, 47H17, 49M15, CR:1.5.

Key Words and Phrases. Newton’s method, Banach space with a convergence structure, order convex operator, Newton–Kantorovich hypothesis, monotone convergence, multilinear/bounded/symmetric operator.

Department of Mathematics, Cameron University, Lawton, OK 73505, U.S.A. E-mail Address: ioannisa@cameron.edu © 2003 Cameron University

Typeset by AMS-TEX 1