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A wide variety of processes in science and engineering 
can be represented by evolutionary Partial Differenti-
al Equations (PDEs) which, for realistic situations, must 
be solved numerically.  The most efficient way to com-
pute accurate solutions is by applying high-order nume-
rical methods, as opposed to using low-order methods 
on very fine meshes. The need for high-order methods 
is most evident in acoustics, when attempting to evolve 
weak signals for long distances and for long times, and 
in turbulence, when attempting to capture small structu-
res on relatively coarse grids.  Significant advances have 
been made in the last two decades on the construction of 
conservative schemes of high order of accuracy in both 
space and time. These advances were pioneered by the 
family of TVD (Total Variation Diminishing) methods, by 
now a well-established approach that produces relatively 
simple and practical second-order schemes. To go beyond 
second-order, a high degree of sophistication is required.  
There are at present several approaches that, at least par-
tially, fulfil some of the basic requirements. Examples in-
clude the ENO method and its variant the WENO method, 
discontinuous Galerkin Finite Element methods, spectral 
difference methods and the ADER approach.
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