
Contents

Introduction  1

Chapter 1 - Preliminaries  9

1. Some Function Spaces and Inequalities  9

2. The Vector Space L2 (ƒ¶) and Its Decomposition into Orthogonal 

Subspaces  24

3. Riesz' Theorem and the Leray-Schauder Principle  31

Chapter 2 - The Linearized Stationary Problem  33

1. The Case of a Bounded Domain  35

2. The Exterior Three-Dimensional Problem  40

3. Plane-Parallel Flows  42

4. The Spectrum of Linear Problems  43

5. The Positivity of the Pressure  45

Chapter 3 - The Theory of Hydrodynamical Potentials  47

1. The Volume Potential  48

2. Potentials of Single and Double Layers  51

3. Investigation of the Integral Equations  57

4. The Green's Function  62

5. Investigation of Solutions in W22 (ƒ¶)  64

Chapter 4 - The Linear Nonstationary Problem  75

1. Statement of the Problem. Existence and Uniqueness Theorems  76

2. Unbounded Domains, Differential Properties of Generalized Solutions, 

and Behavior of Generalized Solutions as t •¨ + •‡  81

3. Expansion in Fourier Series  86

4. The Limit of Zero Viscosity  87

5. The Cauchy Problem  88

Chapter 5 - The Nonlinear Stationary Problem  95

1. The Case of Homogeneous Boundary Conditions  95

2. The Interior Problem with Nonhomogeneous Boundary Conditions  100

3. Flows in an Unbounded Domain  104

4. Effective Estimates of Solutions  106

5. The Differential Properties of Generalized Solutions  110

6. The Behavior of Solutions as •bx•b•¨ + •‡  117



Chapter 6 - The Nonlinear Nonstationary Problem  121

1. Statement of the Problem. The Uniqueness Theorem  121

2. A Priori Estimates  126

3. Existence Theorems  136

4. Differential Properties of Generalized Solutions  143

5. The Continuous Dependence of the Solutions on the Data of the 

Problem, and Their Behavior as t •¨+ •‡  144

6. Other Generalized Solutions of the Problem (1)  149

7. Unbounded Domains  159

8. The Canchy Problem for the Generalized Navier-Stokes System  160

Comments  165

Additional Comments  173

References  177

Name Index  181

Subject Index  183


