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1. Mathematical structure of the Euler equations

The one-dimensional Euler equations without external forces can be written in a quasi-
linear form as
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a) Give expressions for the vector of conserved quantities Q and for the flux vector
F(Q).

b) Compute the Jacobian matrix (∂F)/(∂Q) assuming an ideal equation of state P =
(γ − 1)εi, where εi is the internal energy density.

c) Compute the Eigenvalues of this matrix and interpret the results.


