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AN INTERMEDIATE NEWTON-KANTOROVICH METHOD
FOR SOLVING NONLINEAR EQUATIONS

IOANNIS K. ARGYROS and SANJAY K. KHATTRI

Abstract. We provide a semilocal convergence analysis for an easy to imple-
ment intermediate Newton-Kantorovich method in order to approximate a locally
unique solution of a nonlinear equation in a Banach space setting.

MSC 2010. 65H10, 65G99, 65J15, 47TH17, 49M15.

Key words. Newton-Kantorovich type methods, Banach space, majorizing se-
quence, nonlinear equation, Fréchet-derivative.

REFERENCES

AMAT, S., BUSQUIER, S. and GUTIERREZ, J.M., On the local convergence of secant-type
methods, Int. J. Comput. Math., 81 (2004), 1153-1161.

APPELL, J., DE PascaLE, E., EvKHUTA, N.A. and ZABREJKO, P.P., On the Two-step
Newton Method for the Solution of Nonlinear Operator Equations, Math. Nachr., 172
(1995), 5-14.

ARGYROS, LK., On a multistep Newton method in Banach spaces and the Ptak error
estimates, Adv. Nonlinear Var. Inequal., 6 (2003), 121-135.

ARGYROS, LK., On a two-point Newton-like method of convergent order two, Int. J.
Comput. Math., 88 (2005), 219-233.

ARGYROS, 1.K., A unifying local-semilocal convergence analysis and applications for
two-point Newton-like methods in Banach space, J. Math. Anal. Appl., 298 (2004),
374-397.

ARrGYROS, I.LK., CHO, J.Y. and HiLouT, S., Numerical Methods for Equations and its
Applications, CRC Press Taylor & Francis Group, New York, 2012.

ARGYROS, 1.K., Newton Methods, Nova Science Publ. Inc., New York, 2005.

BRrENT, R.P., Algorithms for Minimization without Derivatives, Prentice Hall, Engle-
wood Cliffs, New Jersey, 1973.

CATINAS, E., On some iterative methods for solving nonlinear equations, Rev. Anal.
Numér. Théor. Approx., 23 (1994), 47-53.

EZQUERRO, J.A. and HERNANDEZ, M.A., Multipoint Super-Halley Type Approzimation
Algorithms in Banach Spaces, Numer. Funct. Anal. Optim., 21 (2000), 845-858.
HERNANDEZ, M.A., RUBIO, M.J. and EZQUERRO, J.A., Secant-like methods for solving
nonlinear integral equations of the Hammerstein type, J. Comput. Appl. Math., 115
(2000), 245-254.

HERNANDEZ, M.A. and RuBIio, M.J., Semilocal convergence of the secant method under
mild convergence conditions of differentiability, Comput. Math. Appl., 44 (2002), 277-
285.

KANTOROVICH, L.V. and AKILOV, G.P., Functional Analysis, Pergamon Press, Oxford,
1982.

Special thanks to Prof. A.N. Carvalho for calling our attention to an important reference.



[14] MERTVECOVA, M.A., An analog of the process of tangent hyperbolas for general func-
tional equations (in Russian), Dokl. Akad. Nauk., 88 (1953), 611-614.

[15] ORTEGA, J.M. and RHEINBOLDT, W.C., Iterative Solution of Nonlinear Equations in
Several Variables, Academic Press, New York, 1970.

[16] PavaLolu 1., A convergence theorem concerning the method of Chord, Rev. Anal. Numér.
Théor. Approx., 21 (1972), 59-65.

[17] POTRA, F.A., An iterative algorithm of order 1.839... for solving nonlinear operator
equations, Numer. Funct. Anal. Optim., 7 (1984-85), 75-106.

[18] RHEINBOLDT, W.C., An adaptive continuation process for solving systems of nonlinear
equations, Polish Academy of Science, Banach Ctr. Publ., 3 (1977), 129-142.

[19] Uko, L.U. and Ossa, R.E.V., Convergence analysis of a one-step intermediate Newton
iterative scheme, Rev. Colombiana Mat., 35 (2001), 21-27.

Received September 28, 2012 Cameron University
Accepted March 9, 2014 Department of Mathematical Sciences
Lawton, OK 73505, USA

E-mail: iargyros@cameron.edu

Stord/Haugesund University College
Department of Engineering
Haugesund, Norway
E-mail: sanjay.khattri@hsh.no



