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Abstract： 

We develop Galerkin finite element method for 

two-dimensional Riesz fractional differential 

equations, subject to Dirichlet boundary conditions. 

We employ the standard linear Lagrange piecewise 

polynomials as the trial functions and test functions. 

Based on triangle unstructured meshes, the 

implementation of finite element method for 

fractional differential equations are described in 

detail. Comparing with the existing methods, our 

method efficiently reduces the computational cost and 

increases the accuracy of the stiffness matrix. We 

consider smooth solutions and weakly singular source 

f (x, y) to verify our method. Finally, we also 

investigate singular solutions which often occur in 

fractional differential equations, and use the adaptive 

algorithm to deal with this case. 
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