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147. A. Valli, Navier-Stokes equations for compressible fluids: global existence, qualitative
properties of solutions in general case, Comm. Math. Phys. 103, 1986.

148. Vol’pert A.I., Hudjaev S.I., The Cauchy problem for composite systems of nonlinear
differential equations, Math. Sb., 87, 1972, 504–528.

149. J. A. Whitehead and M. M. Chen, Thermal instability and convection of a thin fluid
layer bounded by a stably stratified region, J. Fluid Mech. 40, 1970, 549–576.

150. Yih Chia-Shun, Dynamics of nonhomogeneous fluids, The Macmillan series in
advanced mathematics and theoretical physics, New York, 1965.



Index

Absolute Temperature, 26
Absolutely Continuous Function, 10

Action-Reaction Theorem, 19
Arnold, 62
Autonomous System, 55
Auxiliary Function, 113, 115, 165, 205

Decay Isothermal Fluid, 72
Time Asymptotic Decay, 128–130, 190,

214, 219
Uniqueness Barotropic, 126
Uniqueness Free Boundary, 187
Uniqueness of Steady Flow, 127
Uniqueness Polytropic Fluid, 218

Balance
Momentum, 18
Rotational Momentum, 18, 19
Stress at Boundary, 39

Banach Space, 9
Basic Motion, 55
Basic Steady Flows, 77

Rest State, 140
Benard Problem, 197
Bernoulli Equation, 67
Bochner Integrals, 9
Boundary Conditions, 36, 37

Adherence, 38
Capillary Effects, 40
Deformable, 80
Deformable Known, 37, 38, 44
Deformable Unknown, 37, 39, 44
Dirichlet, 43
Elastic Membrane, 42
Free Boundary, 37
Free Regular, 42
Impermeability, 38

Impermeable, 38, 39
Linear Elastic Stresses, 42

Neumann, 43
Newton’s Cooling Law, 43
No Slip, 38
Non Compact Boundary, 52
Non Homogeneous, 78
Rigid Impermeable, 38, 44
Rigid Moving Domain, 37
Rigid Porous, 37, 38, 44
Stress Free, 37
Temperature, 43
On Velocity, 38, 199
Viscoelastic Membrane, 42

Boundary Value Problem, 89, 198
Polytropic Fluid, 200

Boussinesq Approximation, 197
BVP

Barotropic Exterior Domain, 78
Barotropic Fluid, 75
Barotropic Inviscid Steady Flow, 67
Exterior Domain, 117
Free Boundary, 81
Incompressible Inviscid Steady Flow, 62
Incompressible Viscous Steady Flow, 61
Polytropic, 85

Capillary Equilibrium Configurations, 60,
140

Cartesian Representation
Domain, 3
Surface, 3

Cauchy Inequality, 7
Cauchy Postulate, 17
Cauchy-Noll Theorem, 19
Chauchy Tensor, 19

M. Padula, Asymptotic Stability of Steady Compressible Fluids,
Lecture Notes in Mathematics 2024, DOI 10.1007/978-3-642-21137-9,
© Springer-Verlag Berlin Heidelberg 2011

231



232 Index

Clausius-Duhem Inequality, 30
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Global Form, 17
Local Form, 18
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Direct Method, 56
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Moving, 12
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Equation, 107
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First Law of Thermodynamics, 28
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Perturbations to Rest, 76
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Entropy, 26
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Euler
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Euler Equations

Compressible, 21, 33, 34
Compressible Steady, 66
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Incompressible, 21, 62
Incompressible Homogeneous, 22
Incompressible Inhomogeous, 21
Incompressible Steady, 62
Incompressible Unsteady, 63

Euler-Lagrange Equations, 144
Eulerian Descriptions, 11
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Steady Flow, 51
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First Law of Thermodynamics, 27
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Fluid
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Heat-conducting, 35
Polytropic, 1, 50
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Isentropic, 34, 89
Isothermal, 1, 33, 71, 89
Isothermal Free Boundary, 74
Linearly Viscous, 24, 34
Perfect Gas, 32
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Fluid Equations
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Forces
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Fourier Law, 28
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Free Work
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Linear, 57, 149
Nonlinear, 83
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Kinematics, 9
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Method, 62
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Large Potential Forces, 83
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