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Abstract:

The presence of turbulence, boundary layers and shocks are particularly challenging when modelling compres-
sible viscous flows. Conservation laws and their discretizations serve as a stepping stone towards numerically
capturing these phenomena. Often, the resulting initial value problem is stiff and has very high dimensions,
which necessitates the use of implicit time integration and iterative methods to obtain approximate numeri-
cal solutions. Theory and practical experience suggests that the ability to discretely mimic the conservative
properties of the conservation law is central to ensuring a robust and convergent scheme. Yet, while spatial
discretizations and time integration methods often are designed upon this principle, iterative methods typically
are not.

In this talk we explore some well known families of iterative methods in the context of global and local con-
servation. Many commonly used methods are able to preserve the global conservation of an underlying implicit
scheme. However, there are exceptions such as the Jacobi and Gauss-Seidel iterations. Further, local conser-
vation is preserved by pseudo-time iterations as well as Newton’s method, under certain restrictions on the
space-time discretization. We present an extension of the Lax-Wendroff theorem that incorporates pseudo-time
iterations and show that the resulting method in general is inconsistent, unless special care is taken in the choice
of pseudo-time steps. A simple trick is shown to solve this issue and numerical experiments indicate that faster
convergence can be expected if the trick is applied.
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