Contents

Preface vii
1 Dirichlet forms 1
1.1 Semi-Dirichlet forms and resolvents ........................... 1

1.2 Closability and regular Dirichlet forms ......................... 9

1.3 Transience and recurrence of Dirichletforms .................... 12

1.4 Anauxiliary bilinearform . ...... ... ... ... .o oo L 20

LIS Examples .. ... 30
1.5.1 Diffusioncase ........ ... . i 30

1.52 JumptypeCase ... ..ottt 36

2 Some analytic properties of Dirichlet forms 43
2.0 CapaCIty . .o e 43

2.2 Quasi-Continuity . .......... . e 51

2.3 Potential of measures . .. .......... .. 55

2.4 An orthogonal decomposition of the Dirichlet forms .............. 60

3  Markov processes 72
3.1 HUNEPrOCESSES . .o v oottt ittt 72

3.2 Excessive functions and negligiblesets . ................. ... .... 76

3.3 Hunt processes associated with a regular Dirichlet form ........... 80

3.4 Negligible sets for Hunt processes . ............ ... .. ..., 89

3.5 Decompositions of Dirichlet forms . ... ........................ 94

4 Additive functionals and smooth measures 112
4.1 Positive continuous additive functionals ............ ... .. ... ... 112

4.2 Dual PCAFs and duality relations . ........ ... .. ... .. .. ..... 128

4.3 Time changes and killings .......... .. . ... .. ... ... ..... 138

S Martingale AFs and AFs of zero energy 149
5.1 Fukushima’s decompositionof AFs ........................... 149
5.1.1 AFs generated by functionsof & ....................... 151

. ) : HE
Bibliografische Informationen digitalisiert durch [ L
http://d-nb.info/1030085749 I‘B IOTHE



http://d-nb.info/1030085749

X Contents

5.1.2 Martingale additive functionals of finite energy ............ 152

5.1.3 CAFsofzeroenergy ...........ooiivininiiinnnunenn. 154

5.2 Beurling-Deny type decomposition . ...................aon... 169

5.3 CAFs of locally zero energy in the weak sense ................... 179

5.4 Martingale AFs of strongly local Dirichlet forms ................. 190

5.5 Transformations by multiplicative functionals ................... 203

5.6 Conservativeness and recurrence of Dirichlet forms ............... 208

6 Time dependent Dirichlet forms 215
6.1 Time dependent Dirichlet forms and associated resolvents . . ........ 215

6.2 A parabolic potential theory ........... .. .. .. . ... . ... 224

6.3 Associated Space-time ProCesSes . . .. .o vt vt et et 239

6.4 Additive functionals and associated measures ................... 248

6.5 Some stochasticcalculus ........ ... .. . i i 259
Notes 267
Bibliography 272

Index 283



