Contents

Preface ... ..o vii

CHAPTER 1

Introduction and overview of the results .......................... 1
1. The methodology ........ .o i 3
2. Convergence results for gradient-like trajectories .................. 8
3. Applications to gradient-like systems in Hilbert spaces .......... 10
4. Application to the stability problem .................. ... .. ... 15
5. Additional remarks .......... 17

CHAPTER 2

Gradient inequality ....... ... . . 21
1. Basic properties of gradient maps .............. ..., 21
2. Gradient inequality .......... ..o 22
3. Finite-dimensional gradient inequality ................. ... ... ... 25
4. Infinite-dimensional gradient inequality .......................... 34
5. Variational gradient inequality ............ ... ... .. L. 45
6. Gradient inequality for monotone gradient maps ................. 48
7. Optimal gradient inequality in Hilbert spaces .................... 49
8. Remarks on gradient inequalities of type G .............. ... ... 51

CHAPTER 3

Abstract convergence results ..................... . ...l 59
1. Gradient-like systems ............c i 59
2. Three technical lemmas................c i, 63
3. Convergence in gradient-like systems ............................ 67
4. Convergence in Hilbert spaces ..., 76
5. Convergence in variational problems ............................. 98

CHAPTER 4

Applications to semilinear gradient-like systems
in Hilbert spaces ............. i 101
1. The eneric case ...........uiiiiin e 101



vi CONTENTS
2. The perfect case ...... ..o 134
3. Results around the Laplacian operators ........................ 141
4. Ginzburg-Landau models for superconductivity ................ 157
5. Convergence in porous medium models ......................... 160

CHAPTER 5

Applications to the stability problem ........................... 163
1. Stability of ground states ............. .. .. i, 163
2. Convergence and stability of the steepest descent method ...... 169
3. The structure of equilibria sets of convergent systems .......... 173
4. NUmMeTiC test ..ttt e 174

Bibliography ........cc. 177



