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EXPANDING THE APPLICABILITY OF A
NEWTON-LAVRENTIEV REGULARIZATION METHOD
FOR ILL-POSED PROBLEMS

IOANNIS K. ARGYROS and SANTHOSH GEORGE

Abstract. We present a semilocal convergence analysis for a simplified Newton-
Lavrentiev regularization method for solving ill-posed problems in a Hilbert space
setting. We use a center-Lipschitz instead of a Lipschitz condition in our conver-
gence analysis. This way we obtain: weaker convergence criteria, tighter error
bounds and more precise information on the location of the solution than in
earlier studies (such as [13]).

MSC 2010. 65H10, 65J20, 65J15, 65G99, 47TH99, 49M15.

Key words. Newton-Lavrentiev regularization method, ill-posed problem, Hilbert
space, semilocal convergence, Lipschitz condition.

REFERENCES

ARGYROS, [.K., Convergence and Application of Newton-type Iterations, Springer, 2008.
ARGYROS, I.K., A Semilocal convergence for directional Newton methods, Math. Comp.,
80 (2011), 327-343.

ARrGYROS, LK. and HiLoutT, S., Weaker conditions for the convergence of Newton’s
method, J. Complexity, 28 (2012), 364-387.

ARrcYROS, LK., CHO, Y.J. and HiLouT, S., Numerical methods for equations and its
applications, CRC Press, Taylor and Francis, New York, 2012.

BINDER, A., ENGL, H.W. and VESSELA, S., Some inverse problems for a nonlinear
parabolic equation connected with continuous casting of steel: stability estimate and
regularization, Numer. Funct. Anal. Optim., 11 (1990), 643-671.

EncL, H-W., HANKE, M. and NEUBAUER, A., Tikhonov regularization of nonlinear
differential equations, in Inverse Methods in Action (P.C. Sabatier, ed.), Springer-Verlag,
New York, 1990, 92-105.

EncL, HW., HANKE, M. and NEUBAUER, A., Regularization of Inverse Problems,
Kluwer, Dordrecht, 1993.

KIRscH, A., An Introduction to the Mathematical Theory of Inverse Problems, Springer-
Verlag, New York, Berlin, Heidelberg, Tokyo, 1996.

MAIR, B.A., Tikhonov regularization for finitely and infinitely smoothing operators,
SIAM J. Math. Anal., 25 (1994), 135-147.

RaAus, T., On the discrepancy principle for the solution of ill-posed problems, Acta
Comment. Univ. Tartu. Math., 672 (1984), 16-26.

EncL, H.-W., KuNiscH, K. and NEUBAUER, A., Convergence rates for Tikhonov regu-
larization of nonlinear ill-posed problems, Inverse Problems, 5 (1989), 523-540.
GEORGE, S. and KUNHANANDAN, M., An iterative regularization method for Ill-posed
Hammerstein type operator equation, Inverse Ill-posed Probl. Ser., 17 (2009), 831-844.
GEORGE, S. and NAIR, M.T., A modified Newton-Lavrentiev regularization for nonlin-
ear ill-posed Hammerstein-Type operator equation, J. Complexity, 24 (2008), 228-240.



[14] KaNTOROVICH, L.V. and AkiLov, G.P., Functional Analysis in Normed Spaces, Perg-
amon Press, New York, 1964.

[15] PEREVERZEV, S. and SCHOCK, E., On the adaptive selection of the parameter in regu-
larization of ill-posed problems, STAM. J. Numer. Anal., 43 (2005), 2060-2076.

[16] SCHERZER, O., A parameter choice for Tikhonov regularization for solving nonlinear
inverse problems leading to optimal rates, Appl. Math., 38 (1993), 479-487.

[17] SCHERZER, O., The use of Tikhonov regularization in the identification of electrical
conductivities from overdetermined problems, Inverse Problems, 5 (1989), 227-238.

[18] SCHERZER, O., ENGL, H.W. AND ANDERSSEN, R.S., Parameter identification from

boundary measurements in parabolic equation arising from geophysics, Nonlinear Anal.,
20 (1993), 127-156.

Received October 15, 2012 Cameron University
Accepted March 9, 2014 Department of Mathematical Sciences
Lawton, OK 73505, USA

E-mail: ioannisa@cameron.edu

National Institute of Technology Karnataka
Department of Mathematical and Computational Sciences
India-757 025

E-mail: sgeorge@nitk.ac.in



