
Theory of Nonlinear
Age -Dependent
Population Dynamics
G. E WEBB
Vanderbilt University
Nashville , Tennessee

MARCEL DEKKER, INC. New York and Basel



Contents

PREFACE iii

1 STATEMENT OF THE PROBLEM 1

1 . 1 History of the Problem 1
1 . 2 The Classical Linear Model 3
1 . 3 The Gurtin - MacCamy Model 10
1 . 4 Formulation of a General Model 14
1 . 5 Notes 23

2 BASIC THEORY OF THE SOLUTIONS 25

2 . 1 Preliminaries 25
2 . 2 Local Existence and Continuous Dependence

on Initial Age Distributions 29
2 . 3 The Semigroup Property and Continuability

of the Solutions 42
2 . 4 Positivity of Solutions 46
2 . 5 Continuous Dependence on the Birth and

Aging Functions 52
2 . 6 Regularity of the Solutions 55
2 . 7 Notes 72

3 THE NONLINEAR SEMIGROUP ASSOCIATED WITH THE SOLUTIONS 73

3 . 1 The Nonlinear Semigroup 73
3 . 2 The Infinitesimal Generator 79
3 . 3 The Exponential Representation 89
3 . 4 Compactness of the Trajectories 99
3 . 5 Approximation of the Solutions 113
3 . 6 Notes 132

4 EQUILIBRIUM SOLUTIONS AND THEIR STABILITY 135

4 . 1 Existence of Nontrivial Equilibrium Solutions 135
4 . 2 Liapunov Functions and the Invariance Principle 145
4 . 3 Stability and Instability in the Linear Case 162
4 . 4 The Method of Linearization for the Semilinear

Case 192

v



vi Contents

4 . 5 The Method of Linearization for the Nonlinear
Case 216

4 . 6 Notes 240

5 BIOLOGICAL POPULATION MODELS 242

5 . 1 Species Interaction 242
5 . 2 Population Genetics 248
5 . 3 Epidemic Populations 254
5 . 4 Logistic Populations 263
5 . 5 Notes 269

REFERENCES 271

NOTATION 290

INDEX 293


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


