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High-precision eigenvalue estimation for the Biharmonic differential operator
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To give lower and uﬂper bounds for the eigenvalues of differential operators
is one of the fundamental problems in the history of mathematics. On the opposite side of
easy-to-obtain upper eigenvalue bounds, it is difficult to provide lower eigenvalue bounds for the
operators. In this research, the researcher proposed a general framework to bound eigenvalues of
differential operators, which can be performed along with the conforming finite element method (FEM)
or the non-conforming one. Such a framework has been successfully applied to provide explicit
bounds for the eigenvalues of the Biharmonic operator, the Stokes operator and the Steklov operator.
One feature of proposed eigenvalue estimation is that, it takes the advantages of the nice property
of special non-conforming finite element methods, such as the Crouzeix-Raviart FEM, the
Fujino-Morley FEM, to give concise and efficient lower eigenvalue bounds evaluation.
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