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Title: Half-Closed Discontinuous Galerkin Discretisations 

 

Abstract: 

We introduce the concept of half-closed nodes for nodal Discontinuous Galerkin (DG) 
discretisations. This is in contrast to more commonly used closed nodes in DG where 
in each element nodes are placed on every boundary. Half-closed nodes relax this 
constraint by only requiring nodes on a subset of the boundaries in each element, with 
this extra freedom in node placement allowing for increased efficiency in the assembly 
of DG operators. To determine which element boundaries half-closed nodes are 
placed on we outline a simple procedure based on switch functions. We examine the 
effect on operator sparsity from using the different types of nodes and show that in 
particular for the Laplace operator for there to be no difference in the sparsity from 
using half-closed or closed nodes. We also discuss in this work some linear solver 
techniques commonly used for Finite Element or Discontinuous Galerkin methods 
such as static condensation and block-based methods, and how they can be applied 
to half-closed DG discretisations. Finally we demonstrate its use on a range of test 
problems including in CFD, and benchmark its performance on these numerical 
examples. 
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