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1. Introduction

The finite-difference method is one of the basic tools for the numerical solution of partial differential equations. In the
case of problems with discontinuous coefficients and concentrated factors (Dirac delta functions, free boundaries, etc.), the
solution has weak global regularity, and it is impossible to establish convergence of finite-difference schemes using the
classical Taylor series expansion. Often, the Bramble-Hilbert lemma takes the role of the Taylor formula for functions from
the Sobolev spaces [1-3].

Following Lazarov et al. [3], a convergence rate estimate of the form

—
Ju—vllys, < CH  ullys, s > k,

is called compatible with the smoothness (regularity) of the solution u of the boundary value problem. Here, v is the solution
of the discrete problem, h is the spatial mesh step, W5 and Wzk » are Sobolev spaces of functions with continuous and discrete
argument, respectively, and C is a constant which does not depend on u and h. For parabolic problems, typical estimates are
of the form

u—uvf, kk2 < ) Cull,, ss2, S > K,
lu = vl iz < CCh4+ T Xull, k
2,ht 2

where 7 is the time step. In the case of equations with variable coefficients, the constant C in the error bounds depends on
the norms of the coefficients (see, for example, [2,4,5]).

* This work was supported in part by the Serbian Ministry of Education, Science and Technological Development (Projects #174002 and #174015).
* Corresponding author. Tel.: +381 66453172.
E-mail addresses: bojovicd@ptt.rs (D.R. Bojovi¢), bratislav30@open.telekom.rs (B.V. Sredojevi¢), bosko@matf.bg.ac.rs (B.S. Jovanovic).

0377-0427/$ - see front matter © 2013 Elsevier B.V. All rights reserved.
http://dx.doi.org/10.1016/j.cam.2013.04.012



























