CONTENTS

Preface. . . . . . . . . . . .o e 6
Ch. I. INTRODUCTORY REMARKS . . . . . . .« . o« « v v v v v . 13
§ 1. Some definitions and notations. . . . . . . . . . . . . .. 13
§ 2. General information on second order elliptic equations and
boundary valueproblems . . . . . . . .. .. ... ... 15
§ 3. Fundamental aspects of the theory of linear equations in normed
linearspaces. . . . . . . . . . . . .. ... 18
§ 4. Fredholm integral equations of the second kind . . . . . . . 20
§ S. Singular integral equations. . . . . . . . . . . . ... .. 24
§ 6. Fredholm integral equations of the firstkind. . . . . . . . . 28
§ 7. Conventional classification of boundary value problems . . . . 29
Ch. II. CERTAIN QUALITATIVE AND CONSTRUCTIVE PROPERTIES OF THE
SOLUTIONS OF ELLIPTIC EQUATIONS . . . . . . . . . . . . . . 33
§ 1. Theextremumoprinciple. . . . . . . . . . . . . .. ... 33
§ 2. TheHopfprinciple. . . . . . . . . .. .. .. ... .. 34
§ 3. The Zaremba-Giraud principle. . . . . . . . . . . . . .. 36
§ 4. The extremum principle for a class of elliptic systems. . . . . 37
§ 5. Adjoint operators. Green’s formula. . . . . . . . . . . .. 38
§ 6. Existenceofsolutions. . . . . . . . . . .. . ... ... 42
§ 7. Elementarysolutions . . . . . . . . . . .. ... .. .. 50
§ 8. The principle elementary solution. . . . . . . . . . . . .. 53
§ 9. Generalised potentials and their properties. . . . . . . . . . 60
§ 10. General representation of the solutions of a class of elliptic
SYSIEMS . . . . v . e e e e e e e e e e e e e e e e e 69
§ 11. Harmonic potentials of a simple and double layer and integrals
of Cauchy type. . . . . . . . . . « . o oo 75
Ch. II1. THE DIRICHLET PROBLEM FOR A SECOND ORDER ELLIPTIC EQUATION 78
§ 1. Formulation of the problem. Uniqueness of the solution. . . . 78
§ 2. Existence of a solution of the problem (2.1), 3.1) . . . . . . 80
§ 3. The Dirichlet problem for the Laplace equation in two independ-
ent variables. Green’s function . . . . . . . . . . . . . . . 84
§ 4. The Riemann-Hilbert problem and integral representations of

holomorphic functions . . . . . . . . . . . . . ... 86



10

CONTENTS

Ch. IV. THE DIRICHLET PROBLEM FOR ELLIPTIC SYSTEMS . . . . . . . .

§

“n wn O U

Ch.

WO U LN LD O

Ch.

wn won W

1.
2.
3.

SY®NAWL

BN -

VI

N BN =

Preliminary remarks . . . . . . . . . . . . ... ....
Uniqueness of the solution of the Dirichlet problem . . . . .
Elliptic systems (4.1) with the principal part in the form of the
Laplaceoperator. . . . . . . . . . . . . .. ... ...

. The Dirichlet problem for the elliptic system (4.11) with

analyticcoefficients. . . . . . . . . . . ... ... ...

. The Dirichlet problem for system (4.1) . . . . . . . . . . .
. General representation of the solutions of system (4.71) . . . .
. The Dirichlet problem for a weakly connected system (4.71). .

Some remarks concerning strongly connected systems . . . . .

. The Dirichlet problem for system (4.96). . . . . . . . . . .
. Influencing effect of coefficients of the smaller derivatives . . .

. THE DIRECTIONAL DERIVATIVE PROBLEM FOR EQUATION (2.1) WHEN

THE DIRECTION OF INCLINATION IS NOT TANGENTIAL TO THE
BOUNDARY. . . . . . . . . . v v v v v i e e e e

. Formulation of the problem . . . . . . . . . . .. .. ..
. Investigation of the Neumann problem . . . . . . . . . . .
. The adjoint problem . . . . . . . . . . . . ... ...,
. Investigation of the directional derivative problem (5.1), (5.2)

when condition (5.4) is satisfied . . . . . . . .. ... ..

THE POINCARE PROBLEM FOR SECOND ORDER ELLIPTIC SYSTEMS IN
TWO INDEPENDENT VARIABLES. . . . . . . . . . . . . . ..

. Generalremarks . . . . . . .. ... ... ... ...,
. The Poincaré problem for system (4.18) with analytic coefficients
. Certain special cases of the problem (4.18), (6.1) . . . . . . .
. The Poincaré problem for the uniformly elliptic system (4.1) .

. The Poincaré problem for elliptic systems (4.71) with constant

coefficients

VII. CERTAIN CLASSES OF MULTIDIMENSIONAL SINGULAR INTEGRAL

—

. Preliminary remarks
. Concept of a holomorphic vector. . . . . . . . . . . . ..
. Integral of Cauchy type and singular integral in the sense of the

EQUATIONS AND RELATED BOUNDARY VALUE PROBLEMS . . . . .

Cauchy principal value . . . . . . . . .. . ... ....

. Limiting values of an integral of Cauchy type and an interchange

formula for singular integrals . . . . . . .. .. ... ..

. Inversion of a system of singular integral equations. . . . . .
. An integral representation of a holomorphic vector in a half-

SPACE . . . L . L L Lo e s,

91

91
94

95

97
103
114
119
122
125
135

137

137
138
143

144

147

147
147
152
154

159

169

169
173

176

177
180



CONTENTS 11

§ 7. The directional derivative problem for harmonic functions with

two independent variables . . . . . . . . . . . ... ... 184

§ 8. The directional derivative problem for harmonic functions with
three independent variables . . . . . . . . . . . .. ... 188

§ 9. The directional derivative problem with polynomial coefficients
for harmonic functions . . . . . . . . .. . . . ... .. 193
§ 10. A class of multidimensional singular integral equations . . . . 198
REFERENCES. . . . . « v v+ s e e e e e e e e e e e e e e 203

SUBIECT INDEX . . « + v« v v e e e e e e e e e e e e e .. 209



