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Abstract:

The natural, oldest and the mostly used mixed finite

element for solving Stokes and Navier-Stokes
equation is the Q1/Q0 element,  where the velocity
Is approximated by continuous polynomials of
separated degree one (or k) and the pressure is
approximated by discontinuous polynomials of
separated degree 0 (or k-1.) However, this finite
element is not stable. In addition, it is proved by
Brezzi and Falk that no matter how high the
polynomial degree is, the Qk/Qk-1 mixed finite
element is not stable. Three methods are proposed
where the pressure space is slightly limited while
retaining the optimal order approximation. The
stability analysis is presented. Many numerical tests
are provided. This is joint work with Mo Mu of Hong

Kong University of Science and Technology.
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