CASCADIC MULTIGRID PRECONDITIONER FOR ELLIPTIC EQUATIONS WITH JUMP COEFFICIENTS^∗

ZHIYONG LIU^† AND YINNIAN HE^†

Abstract. This paper provides a proof of robustness of the cascadic multigrid preconditioner for the linear finite element approximation of second order elliptic problems with strongly discontinuous coefficients. As a result, we prove that the convergence rate of the conjugate gradient method with cascadic multigrid preconditioner is uniform with respect to large jumps and mesh sizes.

Key words. Jump coefficients, conjugate gradient, condition number, cascadic multigrid.

AMS subject classifications. 65N30, 65N55, 65F10.

∗Received October 20, 2011. Accepted July 18, 2012. Published online on October 13, 2012. Recommended by U. Langer.

†Center for Computational Geosciences, School of Mathematics and Statistics, Xi’an Jiaotong University, Xi’an 710049, P. R. China (zhiyongliu1983@163.com, heyn@mail.xjtu.edu.cn). This work was supported by the Natural Science Foundations of China (No.10971166).