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ABSTRACT
In this talk we will introduce non-overlapping domain decomposition methods (DDM) as fast fi-
nite element solutions, which include classical substructuring methods and more recent studies.
DDM are numerical methods for partial differential equations that provide a natural approach
to solving large scale problems on parallel computers. Most of DDM are in a form of two-level
methods whose key ingredients are local fine solvers and a global coarse solver. In DD, a large
problem is transformed to a collection of smaller problems, each of which is easier to solve
computationally than the undecomposed problem, and most or all of which can be solved in-
dependently and concurrently. Typically, it is necessary to iterate over the collection of smaller
problems, and much of the theoretical interest in DDM lies in ensuring that the number of itera-
tions required is very small. More precisely speaking, domain decomposition iterative methods
need to behave in a good way in terms of their optimality and scalability. Several types of coarse
solvers will be discussed in view of scalability during the talk, which were mainly proposed in
many studies for past decades.

REFERENCES

1. A. Quarteroni and A. Valli, Domain decomposition methods for partial differential
equations, Oxford University Press, New York (1999).

2. A. Toselli and O.B. Widlund, Doamin decomposition methods-algorithms and theory,
Springer-Verlag, Berlin (2005).

3. S.C. Brenner and L.R. Scott, The mathematical theory of finite element methods, Springer,
New York (2008).

4. J.H. Bramble, J.E. Pasciak, and A.H. Schatz, The construction of preconditioners for
elliptic problems by substructuring. I, Math. Comp. 46 (1986), 103–134.

5. M. Dryja and O.B. Widlund, Schwarz methods of Neumann-Neumann type for three-
dimensional elliptic finite element problems, Comm. Pure Appl. Math. 48 (1995), 121–155.

6. C.R. Dohrmann, A preconditioner for substructuring based on constrained energy
minimization, SIAM J. Sci. Comput. 25 (2003), 246–258.

7. E.-H. Park, Lecture notes on non-overlapping domain decomposition methods,
MATH 4997-5 (Spring 2012), Louisiana State University.


