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Analysis of the Improved Element-Free Galerkin Method for

Nonlinear Poisson-Boltzmann Equation

ZHONG Siyao, LI Xiaolin
(School of Mathematical Sciences, Chongqing Normal University, Chongqing 401331, China)

Abstract: [ Purposes ] The nonlinear Poisson-Boltzmann equation is solved and analyzed by the improved element-free Galerkin meth-

od. [Methods] Combining the improved moving least square approximation with Galerkin weak form, the improved element-free

Galerkin method is establish for the nonlinear Poisson-Boltzmann equation. Based on the error results of the improved moving least

square approximation, the error of the improved element-free Galerkin method for nonlinear Poisson-Boltzmann equation is derived

theoretically. [Findings] Error estimation is obtained in the Sobolev space. Numerical examples verify the theoretical analysis.

[Conclusions ] The method has higher calculation accuracy and better stability. The errors decrease as the nodal spacing reduces.

Keywords: meshless method; improved element-free Galerkin method; nonlinear Poisson-Boltzmann equation; error estimation
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