
Contents

Preface v

Introduction 1

1. Definitionsand examples 1
2. Weak solutionsofsystemsof conservationlaws 11
3. Entropysolutions 21
Notes 35

I. Nonlinear hyperbolic systems in one space dimension 37

1. Linearhyperbolicsystemswith constantcoefficients 37
2. The nonlinearcase.Definitionsand examples 40
3. Simplewaves and Riemann invariants 49
4. Shock wavesand contactdiscontinuities 60
5. Characteristiccurvesand entropyconditions 70
6. Solutionof theRiemann problem 83
7. The Riemann problem forthep-system 87
Notes 97

II. Gas dynamics and reacting flows 99

1. Preliminaries 99
2. Entropysatisfyingshockconditions 108
3. SolutionoftheRiemann problem 126
4. Reactingflows.The Chapman-Jouguet theory 142
5. Reactingflows.The Z.N.D.model fordetonations 160
Notes 166

III. Finite differenceschemes for one-dimensional
systems 167

1. Generalitieson finitedifferencemethods forsystems 167
2. Godunov's method 182



Contents

3. Roe's method 196
4. The Osher scheme 229
5. Flux vectorsplittingmethods 237
6. Van Leer'ssecond-ordermethod 245
7. KineticschemesfortheEulerequations 269
Notes 301

IV. The case of multidimensional systems 303

1. Generalitieson multidimensionalhyperbolicsystems 303
2. The gasdynamicsequationsin two spacedimensions 316
3. Multidimensionalfinitedifferenceschemes 343
4. Finite-volumemethods 360
5. Second-orderfinite-volumeschemes 403
Notes 415

V. An introduction to boundary conditions 417

1. The initialboundary valueproblemin thelinearcase 417

2. The nonlinearapproach 435
3. Gas dynamics 442
4. Absorbingboundary conditions 446
5. Numericaltreatment 453
Notes 460

Bibliography 461

References 461

Index 501


	page1
	page2

