CONTENTS

Preface page ix
Chapter I. INTRODUCTION

1-1 Definitions and examples 1
1-2  Connexion with differential equations 3
1-3 Continuous functions and {2 functions 6
1-4 The inequalities of Schwarz and Minkowski 7
1-5 Continuous kernels 9
1-6 82 kernels 11

Chapter I]. THE RESOLVENT KERNEL AND

THE NEUMANN SERIES
2-1 Regular values and the resolvent kernel 16
2-2 The adjoint kernel and the adjoint equation 20
2-3 Characteristic values and characteristic functions 21
24 Relatively uniform convergence 23
2:5 The Neumann series 26
2-6 Generalization of the Neumann series 30
2:7 Volterra integral equations of the second kind 31
Chapter III. THE FREDHOLM THEOREMS

3-1 Introductory remarks 36
3-2 Kernels of finite rank 36
3-3 Approximation by kernels of finite rank 40
3-¢ Reduction of a general equation of the second

kind to a finite system of linear equations 41
3-5 Meromorphic character of the resolvent 44
3-6 The homogeneous equation 47
3:7 The non-homogeneous equation when the para-

meter is a characteristic value 49
3-8 Concluding remarks 51



vi

CONTENTS

Chapter IV. ORTHONORMAL SYSTEMS OF FUNCTIONS

41
4-2
4-3

4-4
45

51
52
5-3
54
5-5
56
5.7

6-1
6-2
6-3

6-4
65
6-6
6-7

71
7-2
7-3
7-4
7-5
7-6

Definitions and elementary properties

Mean square convergence and the Riesz—Fischer
theorem
The orthogonalization process

Orthonormal systems of functions of two variables

Chapter V. THE CLASSICAL FREDHOLM THEORY

Introductory remarks
Hadamard’s inequality
The Fredholm expansions
The resolvent kernel
Recurrence relations

The homogeneous equation
Concluding remarks

Chapter VI. THE FREDHOLM FORMULAE
FOR {2 XERNELS
The trace
Canonical kernels of finite rank
The Fredholm formulae for canonical kernels of
finite rank
Modification of the formulae
The Fredholm formulae for general Q2 kernels
Alternative formulae for 8, and A,
Characteristic values

Chapter VII. HERMITIAN KERNELS

Introductory remarks

The existence of characteristic values
Characteristic systems

Expansion theorems

The iterated kernels

Continuous kernels

page 53
Mean square approximation and Bessel’s inequality

54

56
61
62

65
68
70
71
74
75
78

79
80

84
88
94
98
99

106
107
112
1156
121
124



CONTENTS vii
7-7 Definite kernels and Mercer’s theorem page 127
7-8 Extremal properties of characteristic values 130
7-9 The non-homogeneous equation 135

Chapter VIII. SINGULAR FUNCTIONS AND
SINGULAR VALUES

8-1 Introductory remarks 142
8-2 Definitions and elementary properties 142
8-3 Expansion theorems 145
8:-4 The approximation theorem 148
8-5 Hermitian kernels 150
8-6 Normal kernels 150
8:7 Linear integral equations of the first kind 164
Bibliography 167
Index 170
Index of notations 172



