
Abstract

The main objective of this thesis is to analyze mortar finite element methods for elliptic

and parabolic initial-boundary value problems.

In Chapter 2 of this dissertation, we have discussed a standard mortar finite element

method and a mortar element method with Lagrange multiplier for spatial discretization

of a class of parabolic initial-boundary value problems. The introduction of a modified

elliptic projection helps us to derive optimal error estimates in L∞(L2) and L∞(H1)-norms

for semidiscrete methods. A completely discrete scheme using backward Euler scheme is

also analyzed and optimal error estimates are derived in the framework of mortar element

method. The results of numerical experiments support the theoretical results obtained in

this thesis.

The basic requirement for the stability of the mortar element method is to construct

finite element spaces which satisfy certain criteria known as inf-sup (well known as LBB,

i.e., Ladyzhenskaya-Babuška-Brezzi) condition. Then many natural and convenient choices

of finite element spaces ruled out as these spaces may not satisfy the inf-sup condition.

In order to alleviate this problem stabilized multiplier techniques or Nitsche’s method is

used in Chapter 3 and 4. We have studied both stabilized symmetric and unsymmetric

methods for second order elliptic boundary value problems under some assumptions on

the penalty parameter, and established stability of the schemes with respect to the mesh

dependent norm. The existence and uniqueness result of the discrete problem are discussed

without using the discrete LBB condition. In Chapter 4, we have established optimal order

of estimates with respect to broken H1 and L2-norm for both symmetric and unsymmetric

cases with γ = O(h). We have also analyzed the Nitsche’s mortaring element method for

parabolic initial-boundary value problems using semidiscrete and fully discrete schemes.

Using the elliptic projection, with γ = O(h), we have derived optimal order of estimates

for both semidiscrete and fully discrete cases. Numerical experiments are conducted for

support our theoretical results.


