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Abstract： 

There are abundant examples that 

fall into the category of nearly 

singular problem like the nearly 

incompressible elasticity problems, 

jump coefficient problems, and H(div) 

and H(curl) systems.  We developed 

a transparent framework on the 

iterative methods for the nearly 

singular problems. Under minimal 

assumptions, we proved the 

parameter independent convergence 

of the related multilevel methods. We 

applied the framework to study the 

planar elasticity problems and the 

jump coefficient problems, and 

constructed the robust multigrid 

methods for some discretizations of 

these two problems. 
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