Accepted Manuscript

Stabilized Lagrange multiplier method for elliptic and parabolic interface problems

Ajit Patel, Sanjib Kumar Acharya, Amiya Kumar Pani

PII:
DOI:
Reference:

To appear in:

Received date:

Revised date:

Accepted date:

S0168-9274(17)30135-6
http://dx.doi.org/10.1016/j.apnum.2017.05.011
APNUM 3217

Applied Numerical Mathematics

14 March 2016
22 May 2017
29 May 2017

APPLIED
NUMERICAL
MATHEMATICS

Please cite this article in press as: A. Patel et al., Stabilized Lagrange multiplier method for elliptic and parabolic interface problems, Appl.
Numer. Math. (2017), http://dx.doi.org/10.1016/j.apnum.2017.05.011

This is a PDF file of an unedited manuscript that has been accepted for publication. As a service to our customers we are providing
this early version of the manuscript. The manuscript will undergo copyediting, typesetting, and review of the resulting proof before it is
published in its final form. Please note that during the production process errors may be discovered which could affect the content, and all
legal disclaimers that apply to the journal pertain.


http://dx.doi.org/10.1016/j.apnum.2017.05.011

Stabilized Lagrange multiplier method for elliptic and
parabolic interface problems

Ajit Patel®*, Sanjib Kumar Acharya®, Amiya Kumar Pani®

% Department of Mathematics, The LNM Institute of Information Technology, Jaipur, India
302031
b Department of Mathematics, Industrial Mathematics Group, Indian Institute of Technology
Bombay, Powai, Mumbai, India 400076

Abstract

In this paper, we discuss a new stabilized Lagrange multiplier method for fi-
nite element solution of multi-domain elliptic and parabolic initial-boundary
value problems with non-matching grid across the subdomain interfaces. The
proposed method is consistent with the original problem and its stability is
established without using the inf-sup (well known as LBB) condition. In the
first part of this article, optimal error estimates are derived for second order
elliptic interface problems. Then, the analysis is extended to parabolic initial
and boundary value problems with interface and optimal error estimates are
established for both semi-discrete and completely discrete schemes. The results

of numerical experiments support the theoretical results obtained in this article.
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1. Introduction

In domain decomposition methods for solving partial differential equations,

mortar finite elements are most suitable techniques for tackling non-matching
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