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REPRODUCING KERNEL PARTICLE BOUNDARY ELEMENT-FREE
METHOD FOR POTENTIAL PROBLEMS "

Qin Yixiao* Cheng Yuminf-?)
*(Taiyuan University of Science and Technology, Taiyuan 030024, China)
T(Shanghai Institute of Applied Mathematics and Mechanics, Shanghai University, Shanghai 200072, China)

Abstract  Reproducing kernel particle method (RKPM) is one of the important methods to obtain the
shape functions in meshless (or mesh-free) methods. In this paper, combining the reproducing kernel particle
method and boundary integral equations for two-dimensional potential problems, the reproducing kernel particle
boundary element-free (RKP-BEF) method for two-dimensional potential problems is presented. The formulae
of the RKP-BEF method for two-dimensional potential problems based on Poisson’s equation are obtained. The
discrete boundary integral equations of the RKP-BEF method are formed, and the corresponding numerical
integral methods are discussed. The boundary integral equations of the RKP-BEF method for the potentials
at interior points are obtained. The smoothness of the shape function of the RKPM is the same as that of the
reproducing kernel function, and the values of polynomials at interpolating points can be exactly reconstructed,
then the RKP-BEF method has higher precision. In comparison with other existing meshless boundary integral
equation methods, such as boundary node method (BNM) and local boundary integral equation (LBIE) method,
the RKP-BEF method is a direct numerical method, in which the basic unknown quantity is the real solution
of the nodal variables, of meshless boundary integral equation methods. And the boundary conditions can be
implemented directly. The numerical examples of 2-D potential problems are given for verifying the effectiveness

and correctness of the method in this paper.

Key words reproducing kernel particle method, shape function, boundary integral equation, potential prob-

lems, Poisson’s equation, boundary element-free method
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