CONTENTS

List of Contributors xi
Preface X111

Periodic Solutions of Semilinear Parabolic Equations

HERBERT AMANN

Introduction 1
1. Definitions and Main Results 2
2. Preliminaries on Linear Evolution Equations 6
3. Semilinear Evolution Equations 12
4. Semilinear Parabolic Equations 15
5. Proof of the Main Results 20
References 28
Linear Maximal Monotone Operators
and Singular Nonlinear Integral Equations
of Hammerstein Type
H. Brézis and F. E. BROWDER
Introduction 31
1. Proof of the Main Theorem 33
2. Application to Hammerstein Equations 39
References 42

Vit



viii

Nonlinear Problems across a Point of Resonance
for Non-Self-Adjoint Systems

R A W=

LAMBERTO CESARI

Introduction

Notations

Some Abstract Existence Theorems

A Study on {QNx, x*) in the Uniform Topology

Existence Theorems for the Scalar Case by Uniform Topology
Extensions to the Case of P and Q Orthogonal

References

Branching of Periodic Solutions of Nonautonomous Systems

JANE CRONIN

Introduction

Existence of Periodic Solutions
Stability of Periodic Solutions
References

Restricted Generic Bifurcation

On a Second-Order Nonlinear Elliptic Boundary Value Problem

Jack K. HALE

Introduction

Motivation and Statement of the Problems
Restricted Generic Bifurcation, p = 1
Restricted Generic Bifurcation, p = 2
References

PEeTER HESS

Introduction and Statement of the Result
Proof of the Theorem
References

Tikhonov Regularization and Nonlinear Problems
at Resonance—Deterministic and Random

N kW=

R. KaANNAN

Introduction

Linear Case

Alternative Method

Perturbation Method

The Proximal Point Algorithm

Existence of Random Solutions )
Tikhonov Regularization and Random Problems
References

Contents

43
45
47
50
58
62
65

69
70
78
81

83
83
89
95
97

101
107

109
111
114
115
118
119
121
123



Contents iX

The Eigenvalue Problem for Variational Inequalities
and a New Version of the Ljusternik-Schnirelmann Theory

M. KUCERA, J. NECAS, and J. SoucCek

Introduction: Motivation 125
1. A Simple Example 128
2. General Theory. The Penalty Method and a New Version

of the Ljusternik -Schnirelmann Theory 131
3. Special Case of a Halfspace 140
4. An Open Problem 142

References 143

Nonlinear Boundary Value Problems for Ordinary Differential
Equations: From Schauder Theorem to Stable Homotopy

JEAN MAWHIN

1. Introduction 145
2. Formulation of the Problem 146
3. The Case Where L Has an Inverse 147
4. The Case of Linear Boundary Conditions

Such That L Has No Inverse 150
5. The Case of Nonlinear Boundary Conditions

Such ThatInd L =0 153

References 159

Some Minimax Theorems and Applications
to Nonlinear Partial Differential Equations

PauL H. RABINOWITZ

Introduction 161

1. The Abstract Theorems 162

. Applications to Elliptic Partial Differential Equations 167
3. An Application to a Hyperbolic Partial

Differential Equation 173

References 177

Branching and Stability for Nonlinear Gradient Operators

D. SATHER
1. Introduction 179
2. Preliminaries 181
3. The Branching Theorems for Equation () 183
4. The Stability Results 187

References 191



X Contents

Recent Progress in Bifurcation Theory

D. H. SATTINGER

1. Bifurcation Theory 193
2. Bifurcation at Multiple Eigenvalues 196
3. Bifurcation in the Presence of a Symmetry Group 201
4. Bifurcation of Doubly Periodic Solutions 203

References 207

On the Subgradient of Convex Functionals
M. M. VAINBERG

1. Baenenne 212
2. Ocnosnbie ITonaTus u Benomorarensubie Ipensioxkenns 212
3. Jloka3arteibcTBO Teopemsl 4 216

Jluteparypa 218

On the Stability of Bifurcating Solutions

H. F. WEINBERGER

1. Introduction 219
2. The Steady-State Bifurcation 222
References 232

Published Works of Erich H. Rothe 235



