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What is Nonlocal Diffusion?

 An alternative to classical diffusion
 Nonlocal diffusion model covers many examples such as fractional 

Laplacian

 Relies on integral equations 
 Classical methods use partial differential equations

 Volume constraints instead of boundary constraints

 Analysis and Approximation of Nonlocal Diffusion with 
Volume Constraints, SIAM Review, Vol. 54, No. 4, pp. 667–696
Qiang Du,Max GunzburgerR. B. Lehoucq,Kun Zhou
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The Problem


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Radial Basis Functions


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Radial Basis Collocation Method


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My Goal for the Summer


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Example of Numerical Result
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Numerical Result for Discontinuous
Function
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Future Work

 Developing further 2D work for heterogeneous micromodulus

 Developing 3D code

 Exploring further a 1D and 2D meshfree Galerkin method

 Experimenting with modified basis functions

 Error estimates need to be established
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