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6. One-dimensional Euler Equations

System of conservation equations
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Quasilinear Form
u, + A(u)u, =0 A 3x3 matrix
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Eigenvalues of A(u):

Eigenvectors:

The Riemann Problem for the Euler Equations
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Exact solution: Fixpoint problem
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The More General Form

Two-dimensional Euler equations

u,+ filu). + £,lu), =0

Y PV,
PV pPv 24 p
u= : 1 (u) = :
PV, PV,

e

equation of state

A ——




One Dimension - General Form
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Equation of state
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Riemann problem

Solution is quite the same as in the form without shear flow
Additionally
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for £> Vi




Quasilinear Form

ut + Al(u)ux = O

Eigenvalues — wave speeds
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Eigenvectors




The Riemann Problem into Normal Direction

Evolution equations for mean values
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Flux into normal direction

Rotational invariance of the Euler equations
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where u’ is the state vector in a coordinate system which is
aligned with the edge’s outward pointing normal vector 7




