TABLE OF CONTENTS

Chapter I. TOPOLOGICAL TECHNIQUES IN EUCLIDEAN n-SPACE

0.
1.
2.

Se®No TR w

Introduction

The fixed point theorem

The order of a point relative to a cycle cells chalns and cycles
orientation of B"; intersection numbers; order of a point relative
to a cycle

. The order of a point relatlve to a contmuous 1mage of z" !
. Properties of v[¢, K, p]

The local degree relative to a complex

The local degree relative to the closure of a bounded open set
The local degree as a lower bound for the number of solutions .
A product theorem for local degree

Computation of the local degree

A reduction theorem and an in-the- Ia,rge 1mphc1t functlon
theorem

. A proof of the ﬁxed pomt theorem
. The index of a fixed point

. The index of a vector field

. Generalizations

Chapter II. APPLICATIONS TO ORDINARY DIFFERENTIAL EQUATIONS

1.
2.
3.

[

LS

Some existence theorems for differential equations

Linear systems .
Existence of periodic solutlons of nonautonomous quasﬂmear

systems

. Some stability theory .
. Stability of periodic solutions of nonautonomous quasﬂmear

systems

Some examples of nonautonomous quas1hnear systems

Almost periodic solutions of nonautonomous quasilinear systems
Periodic solutions of autonomous quasilinear systems

Periodic solutions of systems with a “large’” nonlinearity

Chapter III. TOPOLOGICAL TECHNIQUES IN FUNCTION SPACE

1.
2.
3.

Introduction

Some linear space theory

Examples which show that a fixed pomt theorem and a deﬁnltlon
of local degree cannot be obtained for arbitrary continuous
transformations from a Banach space into a Banach space:

Kakutani’s example; Leray’s example
xi

16
25
26
30
32
36
37

50
52
52
53
54

56
63

64
70

75
85
96
105
109

119
120

124



xii

X >

TABLE OF CONTENTS

Compact transformations: properties of compact transforma-
tions; Schauder Fixed Point Theorem; Schaefer’s Theorem .
Definition and properties of the Leray-Schauder degree

Proof of the Schauder Theorem using the Leray-Schauder degree
Computation of the Leray-Schauder degree

A partially analytic approach: contraction mappings; Banach
Fixed Point Theorem; some further Banach space theory; local
study

Chapter IV. APPLICATIONS TO INTEGRAL EQUATIONS, PARTIAL

13.
14.

15.

DIFFERENTIAL EQUATIONS AND ORDINARY DIFFERENTIAL
EQUATIONS WITH LARGE NONLINEARITIES

. Introduction
. Integral equations
. Problems in partial dlﬁ'erentlal equatlons

Elliptic differential equations

. Statement of the Leray Schauder-Nirenberg result .

The Banach spaces in which the Leray- Schauder-Nlrenberg
result is formulated . . . .

The Schauder Existence Theorem .

The Leray-Schauder method

The Nirenberg method .

Some other work on elliptic equations

Local study of elliptic differential equations

Parabolic differential equations

. An analog of the Schauder Existence Theorem
. Some results for quasilinear parabolic equations

Hyperbolic differential equations
The Cauchy problem . . .
Mixed problems .

Ordinary differential equations
The Cesari method for ordinary nonlinear equations

BIBLIOGRAPHY
INDEX

130
134
139
139

140

151
152
156

156

157
161
162
167
170
171

176
178

180

180

180

186
194



