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This paper discusses high efficiency finite element discretization scheme
for non-selfadjoint elliptic differential operator eigenvalue problems. It used
Rayleigh quotient accelerate method to non-selfadjoint problems.

Defined a generalized Rayleigh quotient and on the foundation built a
new two-grid discretization scheme. According to the indication of theo-
retical analysis and numerical experiments, with this scheme in this paper,
first use finite element to solve an eigenvalue problem and a linear equation
on a relatively coarse grid K, then solve [ (I is ascent of finite element
eigenvalue \p) linear equations which have the same coefficient matrix on
the fine grid K", and finally compute the generalized Rayleigh quotient.
The resulting solution still maintains the asymptotically optimal accuracy
which used the finite element to solve eigenvalue prolem on the fine grid K"
directly. Compared to the exist schemes now, it is a high efficiency.

References

[1] LH.Sloan, Iterated Galerkin method for eigenvalue problems, STAM J. Num.
Anal., 1976, 13, 753-760.

[2] Q. Lin and G. Xie, Acceleration of FEA for eigenvalue problems, Bull.Sci.,
1981, 26(8): 449-452 (in Chinese).

[3] K.T.Li, A.X.Huang and Q.H.Huang, The finite element methods and its
appli- catae [M], Beijing: Science Press, 2006.

[4] J.Xu and A.Zhou, A two-grid discretization scheme for eigenvalue prob- lems,
Math. Comp., 2001, 70(233):17-25.

[5] J.Xu, Two-grid discretization techniques for linear and nonlinear PDEs,
SIAM J. Numer. Anal., 33:1759-1777.

[6] J.Xu and A.Zhou, Local and parallel finite element algorithms for eigenvalue
problems. Acta Mathematicae Applicatae Sinica, 2002, 18(2):185-200

[7] Y.D.Yang, An approximation property and two two-grid discretiza- tion
schemes of the nonconforming FEM for eigenvalue problems, (to appear).

[8] V.Henveline and C.Bertsch, On multigrid methods for the eigenvalue compu-
tation of nonselfadjoint elliptic operators, East-West J. Numer. Math., 2000,
8:275-297.

[9] V.Heuveline and R.Rannacher, Adaptive FEM for eigenvalue problems with
application in hydrodynamic stability analysis, J. Numer. Math., 2006, 1-32.

[10] I.Babuska and J.E.Osborn, Eigenvalue problems, Handbook of Numer. Anal.,
Vol.2, North-Holland, 1991.



[11]

[12]

F.Chatelin, Spectral Approximations of Linear Operators, Academic Press,
New York, 1983.

Y.D.Yang and Q.M.Huang, A posteriori error estimator for spectral ap- prox-
imations of completely continuous operators, International Journal of numer-

ical Analysis and Modeling, 2006, 3(3):361-370.

P.G.Ciarlet, Basic error estimates for elliptic proplems. North-Holand: Else-
vier Science Publishers B.V., 1991.

7.C.Shi, B.Jiang and W.M.Xue, A new superconvergence property of Wilson
nonconforming finite element, Numer. Math., 1997, 78:259-268.



