Bibliography

[Bleecker and Csordas] , D. Bleeker and G. Csordas, Basic Partial Differential Equations, In-
ternational Press, Cambridge, Massachusetts, 1996.

[Boyce and DiPrima] , W. E. Boyce and R. C. DiPrima, Elementary Differential Equations and
Boundary Value Problems, 5th edition, John Wiley & Sons Inc., New York, 1992.

[Brown and Churchill] , J. W. Brown, and R. V. Churchill, Fourier Series and Boundary Value
Problems, McGraw-Hill, New York, 1993.

[Carrier, Krook and Pearson] , G. F. Carrier, M. Krook, and C. E. Pearson, Functions of a
Complex Variable, Theory and Technique, McGraw-Hill, New York, 1966.

[Davis] , Mathematics of Wave Propagation, Princeton University Press, Princeton, NJ, 2000.

[Kammler] D. W. Kammler, A First Course in Fourier Analysis, Prentice Hall, Upper Saddler
River, NJ, 2000.

[Keane] , M. K. Keane, A Very Applied Course in Partial Differential Equations, Prentice Hall,
Upper Saddler River, NJ, 2002.

[Kevorkian] J. Kevorkian, Partial Differential Equations, Second Edition, Springer-Verlag, New
York, 2000.

[Knobel] R. Knobel, An Introduction to the Mathematical Theory of Waves, American Math-
ematical Society, Providance, 2000.

[Lang] S. Lang, Undergraduate Analysis, Springer-Verlag, New York, 1983.

[Ogden] R. W. Ogden, Non-Linear Elastic Deformations, Dover Publications, Mineola, N.Y",
1997.

[Smoller] J. Smoller, Shock Waves and Reaction-Diffusion Equations, Springer-Verlag, New
York, 1983.

[Taylor] M. E. Taylor, Partial Differential Equations (Basic Theory), Springer-Verlag, New
York, 1996.

[Ziemer] W. P. Ziemer, Weakly Differentiable Functions, Springer-Verlag, New York, 1989.

117






Adjoint
of the linear operator, 13
of the gradient, 57

Advection equation, 64

Bar, 1
equation of equilibrium of, 3
Green’s function of, 11, 13
Beam, 18
Green’s function of, 21
Bending moment, 18
Bessel’s inequality, 107
Boundary conditions,
Dirichlet, 25
Neumann, 25
self-adjoint, 20
Burgers’ equation, 23
inviscid, 74

quasilinear, 41

Characteristics, 64
Characteristic curve, 70, 73
Characteristic variables, 64
Cauchy-Schwarz inequality, 79
Cole-Hopf transformation, 41
Complex Fourier series, 96
Complex vector space, 84
Conservation law, 72

Conservation of energy law, 24

Index
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Constitutive relation, 2
Convergence

in the norm, 83

pointwise of a Fourier series, 99

uniform, 101

uniform of a Fourier series, 101

weak, 99

Convolution, 115

Delta function, 5
derivative of, 9
Fourier series of, 97
Fourier transform of, 112
Diffusion,
equation, 23
d’Alembert’s formula, 66
Dirichlet
boundary condition, 25
integral, 59

Displacement, 1

Eigenfunction, 27

Eigenvalue, 27

Error function, 41
complimentary, 44

Euler equation, 50
characteristic equation of, 50

Euler-Lagrange equation, 17
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Flux function, 72 Inner product, 77

Fourier coefficients, 88 Euclidean, 77

Complex Fourier coefficients, 96 Hermitian L, 85

Fourier series, 87 sesquilinear, 85
differentiation of, 94 weighted, 78
integration of, 92 Inner product vector space, 77
pointwise convergence of, 99 complex, 84

Fourier’s Law of Cooling, 24
Fourier integral, 110 Jump discontinuity, 8, 89

Fourier transform, 110

derivative of, 113 Laplace equation, 45

Function in polar coordinates, 49

analytic, 89 L?—inner product, 14

average of, 92,
Method of images, 39

Minimum Principle, 13

generalized, 6, 97,
periodic extension of, 89

piecewise continuous, 89

N
square-integrable, 105 eumann

boundary condition, 25

homogeneous boundary conditions, 26
Generalized function, 6

Norm, 78, 78
Green’s formula, 57
1-norm, 81
Green’s function, 5, 10
p-norm, 82
oo-norm, 82
Harmonic function, 54 LP-norm. 82
Heat capacity, 23 L>®-norm, 82
Heat equation, 25
smoothing property of, 29 Operator
uniqueness of solutions, 33 self-adjoint, 15
fundamental solution, 36, 37 positive definite, 15
inhomogeneous, 37 eigenvalue problem of, 27

periodic boundary conditions of, 32

in polar coordinates, 49 Phase plane, 67
Heat flux, 24 Plancherel formula, 108
Hermitian inner product, 84, 96 Pointwise convergence, 101
Holder inequality, 82 Poisson equation, 45, 52
Hook’s Law, 2 Greens’s function of, 56

Homogenization transformation, 30 the minimization principle for, 59
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Radial Gauss distributions, 53
Ramp function, 13
Rarefaction wave, 74

Riemann’s Lemma, 100

Separation of variables, 26
Statically determinate configuration, 4
Statically indeterminate configuration, 4
Step function, 7
derivative of, 8
Stiffness, 2
Strain, 1
bending, 19
Strain energy, 17
Stress, 1
Superposition integral, 34

Superposition principle, 5

Thermal conductivity, 5, 24
Transport equation, 64
Travelling waves, 64

Triangle inequality, 78
Uniform convergence, 101

Wave equation, 61
Weierstrass test, 102
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