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The book is devoted to a detailed presentation of modern numerical methods for solving hyperbolic
conservation laws. The ﬁrst part presents the derivation of the governing equations of ﬂuid dynamics.
Therefore, the Euler equations are introduced in the diﬀerential form, and additional viscous diﬀusion and
heat transfer eﬀects are considered. Furthermore, the integral form of the equations is introduced. After
this, some elementary properties of a class of hyperbolic partial diﬀerential equations are studied in order
to present the basic background for the derivation and implementation of numerical schemes. The main
topic of the book is the presentation of Godunov methods. Therefore, the exact solution of the Riemann
problem is discussed in detail. In addition, a great variety of approximate Riemann solvers like the Roe
method, Osher’s scheme and the HLL-method as well as ﬂux vector splitting methods like the StegerWarming splitting, the scheme of van Leer and the Liou-Steﬀen method are studied and investigated
through several test cases. High-order methods of WAF-type and MUSCL-type as well as total variation
diminishing methods are presented for scalar problems and nonlinear systems, and are carried out through
the time-dependent Euler equations. A short chapter is concerned with numerical methods for solving
nonlinear systems of hyperbolic conservation laws with source terms. Furthermore, two approaches for
solving multidimensional partial diﬀerential equations are presented, namely the dimensional splitting
and the ﬁnite volume method. The book is well suited for scientists and engineers and can also be used
as a teaching aid.
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