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Abstract： 

The Poisson-Nernst-Planck (PNP) type of equations 

are one of the most extensively studied models for the 

transport of charged particles in many physical and 

biological problems. The solution to the PNP 

equations has many properties of physical importance, 

e.g., positivity, mass conservation, energy dissipation. 

It is desirable to design numerical methods that are 

able to preserve such properties at discrete level. In 

this talk, we will present two types of numerical 

schemes that can maintain physical properties. One is 

based on the so-called Slotboom variables; the other 

is based on the gradient flow structure of the PNP 

equations. Some numerical results are shown to 

demonstrate their performances. This is a joint work 

with Jie Ding, Chun Liu, Cheng Wang, Zhongming 

Wang, Xingye Yue, and many others. 
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