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Abstract  ：     In this talk, I will discuss coarse

spaces for multiscale and domain decomposition

methods. The focus will be on problems that have

high variations in the media properties. It is known



that the number of iterations in domain

decomposition and many iterative methods are

adversely affected by the contrast in the media

properties. One way to decrease the number of

iterations is to choose? coarse spaces apporpriately.?

In the proposed methods, the coarse spaces are

constructed based? on a local eigenvalue problem

motivated by weighted Poincare inequality. We show

that if domain decomposition methods use the

proposed coarse spaces then the condition number of

preconditioned system is independent of the contrast

in media properties. The coarse space can have large

dimension. In this talk, we discuss? dimension

reduction for the proposed coarse spaces and fast

hierarchical computations of multiscale basis

functions such that the condition number remains

bounded independent of contrast. We will present

how the accuracy of coarse-scale solutions using

these proposed coarse spaces. Numerical results will

be presented. This is a joint work with Juan Galvis.
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