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Some problems in Conservative Difference Schemes for the

Conservation Laws.
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We are concerned with the difference approximation for the compressible Euler equations.

While it is usually assumed that the difference increments tend to go to zero when the

convergence or other issues like the order of accuracy is discussed, there are still problems

in the numerical behaviors which should be discussed from the viewpoint that the difference

approximation of interest is a “discrete model” with the difference increments fixed to be

some finite values.

Two of such problems are discussed, the carbuncle instability and the unphysical dip of

density that may happen with the occurence of strong rarefaction waves. It seems that they

are somehow related with the property of compressible Euler equations that the system has

linearly degenerate fields while the whole system is nonlinear.
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