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acceleration wave, 27, 80
anisotropic, 11
anticollision, 98

Balmer series, 207
blackbody, 204
Boltzmann constant, 91, 204
Boltzmann equation, 92, 94
Boltzmann H-Theorem, 102, 103

centroid coordinate system, 96
Chapman–Enskog expansion, 117
Clausius–Duhem inequality, 8
collision parameter, 96
collision term, 94
commutation formula, 230
completely elastic collision, 168
completely inelastic collision, 168
conservation equation of energy, 114
conservation law of energy, 1
conservation law of momentum, 168
conservation system of momentum,

112
conservation theorem, 111
conserved quantity, 109
constitutive equation, 9
constitutive relation, 9
continuity equation, 112, 173
contraction of tensor, 265
contravariant four-vector, 163
contravariant vector, 264
covariant vector, 265
creep, 59
creep function, 57
creep tensor, 55

damping coefficient, 37
degenerate parabolic system, 219

differential scattering cross section, 97
Dirac system, 244
dispersion, 215
dispersion relation, 214
dispersive wave, 215, 221
dissipation inequality, 46
dissipation potential, 46
dissipative, 46
distribution function, 90
dual tensor, 190

elastic collision, 94
elastic tensor, 21
elasticity coefficient, 37
elasticity rate, 21
electric field four-vector, 193
energy density, 258
energy eigenfunction, 222
energy eigenstate, 222
energy eigenvalue, 222
energy flux density vector, 258
energy integral, 20
energy–momentum formula, 165
energy–momentum four-vector,

165
energy–momentum invariant, 165
energy–momentum tensor, 170

of the ideal magnetic fluid, 194
of the relativistic electromagnetic

fluid, 193
entropy inequality, 1, 8
equation of one-dimensional nonlinear

viscoelastodynamics, 69
equilibrium distribution function, 102
equilibrium elastic tensor, 55, 67
equilibrium response function, 43
Euler equations, 113, 176
event, 158
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fading memory hypothesis, 57
fermion, 235
field intensity tensor, 190
first-order contravariant tensor, 264
first-order covariant tensor, 265
first-order Hermitian hyperbolic system

of partial differential equations,
248

first-order quasi-linear hyperbolic system,
182

four-acceleration, 164
four-current density, 188
four-force, 166
four-momentum, 164
four-velocity, 164

Galilean principle of relativity, 142
Galilean transformation, 142
genuinely nonlinear, 31, 84, 185
ground state, 223
group velocity, 215

half-order tensor, 254
Hamiltonian, 212
Hamiltonian operator, 212
heat conduction matrix, 15
heat conduction tensor, 15
heat conductivity, 21
heat exchange coefficient, 32
Heaviside function, 57
Helmholtz free energy, 9
higher-order mixed tensor, 265
homogeneous (material), 9
hydrogen atom model, 208
hyperbolic, 62, 68

incident flux, 97
inelastic collision, 168
inertial mass, 165
inhomogeneous (material), 9
instantaneous derivative, 49
instantaneous elastic tensor, 55
isotropic, 11

Kelvin model, 38
kernel of the single integral form, 43
Klein–Gordon equation, 234

Lamé relaxation moduli, 56
light cone, 155
light quantum, 206
linear expansion coefficient, 16
linear viscoelastic body, 54
linearly degenerate, 185
Lorentz transformation, 146, 262

magnetic field four-vector, 193
matrix mechanics, 210
matter wave, 209
Maxwell model, 38
Maxwell–Boltzmann distribution, 105
mean free path, 117
Minkowski force, 166
Minkowski four-space-time, 158, 261
molecular chaos hypothesis, 100

negative energy solution, 245
Newton’s experimental law, 32
nonlinear integrodifferential equation, 102
nonlocal type, 64
normalized, 228

one-dimensional quasi-linear hyperbolic-
parabolic coupled system, 24,
25

orthogonal, 161, 261
orthogonal transformation, 162, 262
orthonormal basis, 262

parabolic system in the sense of Petrowsky,
219

Pauli matrix, 237
Pauli operator, 236
Pauli–Dirac representation, 242
phase velocity, 215
photoelectric effect, 206
photoelectrons, 206
photon, 206
photon hypothesis, 206
Planck constant, 205
positive electron, 248
positive energy solution, 245
positively definite, 72
principle of relativity, 141
probability flux density vector, 218, 240
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probability wave, 217
proper frame, 170
proper reference frame, 170
proper time interval, 164

quantum state, 212
quasi-steady state problem, 67

Rayleigh–Jeans formula, 204
Rayleigh problem, 73
relaxation function, 57
relaxation tensor, 53
rest energy, 165
rest mass, 164
reversed triangle inequality, 158
Rydberg constant, 207

scalar, 265
scattering angle, 95
Schrödinger equation, 210, 212
second-order contravariant four-tensor,

163
second-order contravariant tensor, 264
second-order covariant tensor, 265
second-order linear hyperbolic-parabolic

coupled system, 18
second-order mixed tensor, 265
second-order quasi-linear hyperbolic-

parabolic coupled system, 22
single-integral form, 40
spinor, 254
spinor wave function, 235
stationary state, 222
steady-state Schrödinger equation, 222
strong ellipticity condition, 62
strongly positive definite, 72
subelliptic, 220
system of first-order nonlinear hyperbolic

integro-partial differential equa-
tions, 135

system of linear hyperbolic integral–partial
differential equations of Volterra
type, 62

system of linear thermoelastodynamics,
17

system of linear viscoelastodynamics, 62

system of nonlinear thermoelastodynam-
ics, 21

system of one-dimensional nonlinear ther-
moelastodynamics, 23

system of relativistic ideal fluid dynam-
ics, 173

system of relativistic ideal magnetohy-
drodynamics, 196

system of second-order linear elliptic par-
tial differential equations, 67

system of second-order linear integral–
partial differential equations of
Volterra type, 62

system of second-order quasi-linear hy-
perbolic integral–partial differ-
ential equations, 68

system of second-order quasi-linear
integral–partial differential equa-
tions of Volterra type, 68

thermal radiation, 203
thermoelastic body, 1
total cross section, 98
total energy, 165
tunnel effect, 228

uncertainty principle, 210
uncertainty relation, 210, 232
uniformized, 228
unit vector, 161, 261

viscoelastic body, 35
viscoelastic fluid, 59
viscoelastic material, 35
viscoelastic solid, 59
Vlasov equation, 128
Vlasov–Maxwell system, 130
Vlasov–Poisson system, 129

wave function, 211, 212
wave mechanics, 210
wave packet, 214
weak discontinuity curve, 27
world line, 163

zero-order tensor, 265


