
vii 
 

Contents Pages 

Acknowledgement v-vi 

Contents vii-x 

List of Figures xi-xiii 

Preface xiv-xviii 

Chapter 1. Introduction 01-20 

§1.1 Non-linear waves and hyperbolic equations 01 

§1.2  Simple waves and progressive waves 06 

§1.3  Ideal and non-ideal gas  09 

§1.4 Dusty gas 10 

§1.5 Magnetogasdynamics 14 

§1.6 Riemann Problem 16 

§1.7 Review of literature  17 

Chapter 2. The progressive wave approach analyzing the evolution of 

shock waves in dusty gas 

 

21-38 

§2.1 Introduction 21 

§2.2 Governing equations 23 



viii 
 

§2.3 Progressive wave approximation    25 

§2.4 Small amplitude disturbances 28 

§2.5 Evolution of shocks 29 

§2.6 Results and discussion 32 

§2.7 Conclusions 37 

Chapter 3. Resonantly interacting non-linear waves in a van der Waals 

gas 

39-54 

§3.1 Introduction 39 

§3.2 Governing equations 41 

§3.3 Interaction of high frequency waves 43 

§3.4 Non-linear geometrical acoustics solution 49 

§3.5 Results and discussion  52 

§3.6 Conclusions 53 

Chapter 4. Evolution of weak shock waves in non-ideal 

magnetogasdynamics 

 

55-72 

§4.1 Introduction 55 

§4.2 Governing equations 57 

§4.3 Progressive wave solution 59 



ix 
 

§4.4 Acceleration waves 62 

§4.5 Weak shock waves 63 

§4.6 Decay of sawtooth profile 64 

§4.7 Results and discussion  66  

§4.8 Conclusions 72 

Chapter 5. Evolution and decay of acceleration waves in dusty gas flow          73-88 

§5.1 Introduction 73 

§5.2 Governing equations 75 

§5.3 Characteristics transformation and boundary conditions 78 

§5.4 Solution of the problem 80 

§5.5 Results and discussion 82 

§5.6 Conclusions 88 

Chapter 6. Solution of Riemann problem for ideal polytropic dusty gas 89-114 

§6.1 Introduction 89 

§6.2 Governing equations 91 

§6.3 Riemann problem and the generalized Riemann invariants 94 

§6.4 Shock waves 96 



x 
 

§6.5  Simple waves 100 

§6.6 Contact discontinuities  102 

§6.7 Results and discussion 108 

§6.8 Conclusions 114 

Bibliography 115-124 

List of Publications 

 


