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Abstract

In this paper, the characteristic decompositions of the two-dimensional generalized pressure gra-
dient equations in the self-similar plane are discussed by direct approach. The decompositions
can allow a proof for simple wave. The decompositions of the pressure p and characteristics A,

are obtained. Furthermore, the velocity (u,v) can be also obtained if the flow comes from a con-

XEFIH: R T R TR R ]. FIREE, 2022, 12(10): 1826-1836.
DOI: 10.12677/pm.2022.1210195


http://www.hanspub.org/journal/pm
https://doi.org/10.12677/pm.2022.1210195
https://doi.org/10.12677/pm.2022.1210195
http://www.hanspub.org

H

dlea

stant state which is not previously discussed. This way, by the characteristic decomposition, we
find that any wave adjacent to a constant state is a simple wave whose flow region is covered by an
one-parametric family of independent lines, along each of which the pressure p and the velocity
(u,v) are constant. This conclusion is devoted to extending the well-known result on reducible

equations in Courant and Friedrichs’ book “Supersonic Flow and Shock Waves”.
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Figure 1. The flow is simple wave in constant state
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