Electronic Journal: Southwest Journal of Pure and Applied Mathematics Internet: http://rattler.cameron.edu/swjpam.html ISSN 1083-0464 Issue 1, July 2002, pp. 33–38.

Submitted: November 13, 2001. Published: July 1 2002.

A RELIABLE METHOD TO DETERMINE THE ILL-CONDITION FUNCTIONS USING STOCHASTIC ARITHMETIC

Saeid Abbasbandy and M.A. Fariborzi

Abstract. One of the important matters in numerical methods is to find ill-condition functions which have instability in some points. In this paper it has been explained a method to estimate the number of common significant digits between the values of f(x) and f(x + δ) where |δ| is small enough. Then we develop this idea for f(x, y) and f(x + δ, y + ϵ) where |δ| and |ϵ| are small enough. It has been proved two theorems which express the relationship between these values and the condition number of the function f. It has been defined in [4], the condition number of one dimensional function f(x) and in [3] the number of common significant digits between two real numbers . It has been developed these definitions for two dimensional function f(x, y). It has been explained in [9,10,11], one can use the CESTAC^1 method which is a method based on stochastic arithmetic in order to find f(x) numerically. It is used this method to rely and validate the results and implemented the numerical examples. In the numerical examples it has been considered the Rump’s function and has been shown it is ill-condition based on the CESTAC method and a kind of perturbation method which has been explained in [1].

1991 A.M.S. (MOS) Subject Classification Codes. 65C20, 65Y20, 68W20.

Key Words and Phrases. keywords Ill-posed function,Stochastic arithmetic, CESTAC method, Condition number, Common significant digits.

Department of Mathematics, Imam Khomeini International University Department of Mathematics,Tehran Branch,Islamic Azad University Sabandy@pnu.ac.ir and f-araghi@pnu.ac.ir © 2002 Cameron University

Typeset by AMS-TEX 1