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Abstract:

This work focuses on the implementation of finite

element methods for space fractional problems on
three dimensional irregular convex regions. The
non-locality of fractional derivative makes the
assembly of fractional stiffness matrix much more
difficult mainly because of the searching of the
integration paths of Gaussian points and the
calculation of fractional derivatives of basis functions.
To overcome the first difficulty, we develop an path
search method by introducing the ray-simplex
intersection algorithm. For the second difficulty, we
give an analytical calculation formula based on
structure of fractional derivative of finite element
basis functions. In order to speed up the procedures
in MATLAB, some implementation techniques are
introduced. We finish with some numerical
experiments on steady and transient diffusion
problems verifying the efficiency of proposed
techniques.
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