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Fig.4 Convergence comparison between MG and MGCG for the 3D problem
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Fig.5 Influence of multigrid cycle parameters on MGCG convergence
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A Multigrid Preconditioned Conjugate Gradient
Method for Isogeometric Analysis
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Abstract: Accuracy of the isogeometric analysis can be improved through increase of the order
of the NURBS basis function, but convergence of the multigrid will be slowed down at the same
time. A method which combined the multigrid technique and preconditioned conjugate gradient
iteration was proposed to accelerate the multigrid convergence. In the proposed method, the
conjugate gradient part serves as the primary iteration, while the multigrid part serves as the
preconditioner. The Poisson’ s equation was solved with the multigrid method and multigrid pre-
conditioned conjugate gradient method repectively for comparison. The results show that the
multigrid preconditioned conjugate gradient method converges faster than the multigrid method

especially in the cases of high-order NURBS basis functions or 3-dimensional problems.

Key words: isogeometric analysis; multigrid; conjugate gradient; Poisson’ s equation; iterative
algorithm; NURBS
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