
 
 
 
 

Phone: (852) 3943 7988  •  Fax: (852) 2603 5154  •  Email: dept@math.cuhk.edu.hk  
Room 220, Lady Shaw Building, The Chinese University of Hong Kong, Shatin, N.T., Hong Kong 

 

 

All are Welcome 

Department of Mathematics                                                 數學系 
The Chinese University of Hong Kong                                        香港中文大學 

For Favour of Posting 

 

  
 
 

 
 

Analysis of a Mixed discontinuous 
Galerkin method for incompressible 

magnetohydrodynamics 
 

Prof. Weifeng Qiu 
City University of Hong Kong 

 
Abstract 
In this paper we propose and analyze a mixed DG method and an HDG method for the 
stationary Magnetohydrodynamics (MHD) equations with two types of boundary (or constraint) 
conditions. The mixed DG method is based on a recent work proposed by Houston et. al. for 
the linearized MHD. With two novel discrete Sobolev embedding type estimates for the 
discontinuous polynomials, we provide a priori error estimates for the method on the 
nonlinear MHD equations. In the smooth case, we have optimal convergence rate for the velocity, 
magnetic field and pressure in the energy norm, the Lagrange multiplier only 
has suboptimal convergence order. With the minimal regularity assumption on the exact solution, 
the approximation is optimal for all unknowns. To the best of our knowledge, this is the first 
a priori error estimates of DG methods for the nonlinear MHD equations. In addition, we also 
propose and analyze the first divergence-free HDG method for the problem with several unique 
features comparing with the mixed DG method. 
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