
Contents

CHAPTER

CHAPTER

CHAPTER

Preface vii

1. Linear Algebra 1

1.1 Linear Equations. Summation Convention 1
1.2 Matrices 5

1.3 Determinants 9

1.4 Systems of Linear Algebraic Equations. Ranh of a Matrix
15

1.5 Vector Spaces 19
1.6 Scalar Product 26

1.7 Orthonormal Basis. Linear Transformations 31
1.8 Quadratic Forms. Hermitian Forms 36

1.9 Systems of Ordinary Differential Equations. Vibration
Problems 45

1.10 Linear Programming 51

2. Hilbert Spaces 59

2.1 Infinite-dimensional Vector Spaces. Function Spaces 59
2.2 Fourier Series 68

2.3 Separable Hilbert Spaces 76

2.4 The Projection Theorem 80
2.5 Linear Functionals 83

2.6 Weak Convergence 84

2.7 Linear Operators 88

2.8 Completely Continuoits Operators 93

3. Calculus of Variations 101

3.1 Maxima and Minima of Functions. Lagrange
Multipliers 101

3.2 Maxima and Minima of Functionals. Euler's
Equation 109

3.3 Hamilton's Principle. Lagrange's Equations 122
IX



x Contents

3.4 Theory of Small Vibrations 129
3.5 The Vibrating String 132
3.6 Boundary-value Problems of Mathematical Physics 141
3.7 Eigenvalues and Eigenfunctions 149
3.8 Eigenfunction Expansions 158
3.9 Upper and Lower Bounds for Eigenvalues 161

chapter 4.

4.1

4.2
4.3
4.4

Boundary-value Problems.
Separation of Variables 170
Orthogonal Coordinate Systems. Separation of Variables
170
Sturm-Liouville Problems 181
Series Solutions of Ordinary Differential Equations 195
Series Solutions of Boundary-value Problems 210

chapter 5. Boundary-value Problems.
Green’s Functions

5.1 Nonhomogeneous Boundary-value Problems 218
5.2 One-dimensional Green’s Functions 224
5.3 Generalized Functions 235
5.4 Green's Functions in Higher Dimensions 243
5.5 Problems in Unbounded Regions 248
5.6 A Problem in Diffraction Theory 259

218

CHAPTER 6.

6.1

6.2
6.3
6.4

CHAPTER 7.
7.1
7.2
7.3
7.4
7.5
7.6
7.7
7.8
7.9
7.10

Integral Equations
Integral-equation Formulation of Boundary-value
Problems 267
Hilbert-Schmidt Theory 271
Fredholm Theory 287
Integral Equations of the First Kind 300

Analytic Function Theory
Introduction 307
Analytic Functions 311
Elementary Functions 317
Complex Integration 321
Integral Representations 327
Sequences and Series 333
Series Representations of Analytic Functions 341
Contour Integration 347
Conformal Mapping 352
Potential Theory 360

267

307

chapter 8. Integral Transform Methods 368
8.1 Fourier Transforms 368
8.2 Applications of Fourier Transforms. Ordinary Differential

Equations 379



Contents xi

8.3 Applications of Fourier Transforms. Partial Differential
Equations 385

8.4 Applications of Fourier Transforms. Integral Equations
8.5 Laplace Transforms. Applications 399

8.6 Other Transform Techniques 412

Index 419

393


	Inhaltsverzeichnis
	[Seite 1]
	[Seite 2]
	[Seite 3]


