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Abstract： 

In this work, we construct exponential time 

differencing (ETD) schemes for NAC 

equation. We establish the discrete 

maximum principle by using the properties 

of matrix exponentials, and then the energy 

stability and the maximum-norm error 

estimates are obtained in the discrete sense. 

In addition, we also prove the asymptotic 

compatibility of the proposed scheme, 

which implies the robustness of numerical 

approximations to the NAC equation. The 

convergence rates are verified numerically 

with respect to the discretization and the 

nonlocal parameters. A further numerical 

investigation is carried out for the steady 

state solutions on the relationship between 

the discontinuities and the nonlocal 

parameters.  
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