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Abstract： 

In this talk, we mainly discuss two-grid 

finite element methods for steady state 

Poisson-Nernst-Planck (PNP)equations in 

the biomolecular modeling area and the 

time dependent PNP equations for the ion 

channel. PNP equations are a coupled, 

nonlinear and singular system. We can 

decouple this system by the two-grid 

method which can avoid the divergence of 

iterations between the equations for the 

original coupled system and also can 

achieve the same accuracy order as the 

classic finite element method have. In 

addition, we will also study the application 

of superconvergence to PNP equations 

which can improve the computational 

efficiency of the iteration between the 

equations. 
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