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Multilevel Preconditioners for Elliptic  

Problems with Multiple Scales 

 
In this presentation we will learn about methods for the solution of multiscale problems both from an 

analytical and a numerical point of view. 

 

After an overview of the recent developments in this vast field, we study two representative multiscale 

techniques which are both well suited for parallel computing environments and both have comparable  

performance and accuracy. 

 

Then, we focus our attention on an aggregation-based two-level overlapping Schwarz domain 

decomposition preconditioner. We study its theoretical properties and show its robustness with respect to  

the discretization parameter and strong variations in the multiscale coefficients of our model problem. A 

new aggregation algorithm is proposed according to the suggestions issuing from the theory. 

 

Finally, an application of this preconditioning technique to a two-phase flow problem is presented. 
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