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We develop an a posteriori error estimate for mixed boundary value problems of the form (−∆ + V )u = f , where the

potential V may possess inverse-square singularities at finitely many points in the domain. We prove that our error

estimate can be efficiently computed and is equivalent to the actual error in the energy norm on a family of geometrically

graded meshes appropriate for singular solutions of such problems. Therefore, our estimate can be used for a practical

stopping criterion. A variety of numerical experiments support our theoretical results. We also offer a direct convergence

and effectivity comparison between the geometrically-graded meshes, which are based on a priori knowledge of possible

singularities in the solution, and adaptively refined meshes driven by local error indicators associated with our a posteriori

error estimate. (Received September 25, 2012)
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