CONVERGENCE OF A LATTICE NUMERICAL METHOD FOR A BOUNDARY-VALUE PROBLEM WITH FREE BOUNDARY AND NONLINEAR NEUMANN BOUNDARY CONDITIONS^∗

I. A. CHERNOV^†

Abstract. We consider the Stefan-type diffusion boundary-value problem with free boundary and nonlinear Neumann boundary conditions. Such problems describe hydride formation under constant conditions when nonlinear surface processes are taken into account. We construct the difference numerical method and prove the convergence of the interpolation approximations to the weak solution of the problem. Then we apply the theory of boundary-value problems to show that this weak solution is the classical solution. Thus, the existence of the solution to the problem is proved and the difference method is justified.

Key words. Stefan-type problem, free boundary, nonlinear Neumann condition, existence of solution, difference scheme, uniform convergence of approximations

AMS subject classifications. 65N06, 65N12, 35K20, 35K60, 35R35, 35A05

∗Received February 20, 2008. Accepted for publication December 12, 2008. Published online on April 14, 2009. Recommended by Y. Achdou. The work has been financially supported by the programme “Modern Numerical and Informational Technologies of Solving Large Problems” of the Department of Mathematical Sciences of the Russian Academy of Sciences.

†185910, Inst Appl Math Research, Karelian Research Centre RAS, Pushkinskaya 11, Petrozavodsk, Russia (IAChernov@yandex.ru).