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Abstract:

Multigrid (MG) methods are important in scientific

computing, especially in the field of numerical Partial
Differential Equations (PDEs). In this talk, we
discuss recent advances in improving the robustness
of the MG methods, in particular, the algebraic
multigrid (AMG) methods. We first introduce
adaptive AMG and emphasize the essential role of the
so-called smooth error. Then, using Graph
Laplacian as an example, we derive a posteriori error
estimator based on the Helmholtz decomposition on
graphs and prove its reliability. In addition, based
on the framework of the method of subspace
correction, we introduce randomness to further
iImprove the efficiency of the solving stage.
Numerical experiments are presented throughout the
talk to verify the theoretical results and demonstrate

the effectiveness of the proposed algorithms.
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