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Abstract
We present a new implementation of multigrid methods for tracing solution curves of nonlinear elliptic eigenvalue problems. The proposed algorithm is a generalization of the two-grid discretization schemes, which can be flexibly implemented. The algorithm can be very efficient whenever it is combined with high order discretization methods. We apply the proposed algorithm to compute energy levels and superfluid densities of Bose-Einstein condensates (BEC) in a periodic potential. For chemical potential large enough, our numerical results show that the number of peaks of the 2D BEC in a periodic potential is completely determined by the wave number of the periodic potential if the domain is properly chosen.
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