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Abstract

In this paper, we further analyze, improve and develop
the conservative front-tracking method developed in [29]. In
the method in [ 29 ], discontinuities are tracked by enforcing
the conservation properties of the PDEs rather than by using
the Rankine-Hugoniot condition. The method in [29 ] is only
first order accurate when applied to systems of conservation
laws. This is because in the system case near traked
discontinuities there are waves in other characteristic fields
and they may propogate across the discontinuities. The
method in [ 29 ] treats this propogate-across of waves in a
first-order fashion. In this paper, we develop a high order
treatment of this wave propogate-across on tracked
discontinuities and thus enhance the accuracy of the method.
We modify the solution on the two sides of the tracked
discontinuities by using high order reconstruction procedure
and solving Riemann problems at the tracked discontinuity
positons to find out the propogating-across waves and then
distribute them to the solution on the two sides. In the
process, we also use high order Lagrange interpolations,
numerical integrals of higher orders and limited wave
decompositions. We present a rigorous analysis of truncation
errors to show that the method equipped with the treatment
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of wave propogate-across is high order accurate in some
sense.

We also describe the treatment of collisions of
discontinuities, in which Riemann problems are solved to find
out the discontinuities that are needed to be further tracked.
Then the corresponding discontinuity cells are determined.
Certain rules are set in dealing with moving and collisions of
arbitrary many discontinuities, and they finitelize the possible
cases we will have in the algorithm. This makes it possible for
us to build a “general-purposed and robust” front-tracking
method. .

Finally, we apply our front-tracking method to the Euler
system of gas dynamics, in which shock reflection on solid
walls 1s treated, spontaneous shock are captured and then
tracked, and multifluid are concerned. Fortran90 language
are used to code the algorithm in an Object-Oriented fashion.
Thus, we have built an almost “general-purposed and robust”
front-tracking method.

Key words conservation laws, front tracking, high order
accuracy, discontinuity cell
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