Contents

1 A Review of Martingales, Stopping Times, and the Markov Property 1

S ST w5 R A S5 S 5 15
2  Semigroup Theory and Markov Processes......................oceuuvnn 17
505,757 11 o S PR S O LTI .. CRL AN e 33
3  Regularity of Markov Process Sample Paths ........................... 35
BEREICISES: s svvwmums s i osvmi o s pai s coasuass cosues 5o Sualons & oxs v saeamn s i s 39
4  Continuous Parameter Jump Markov Processes........................ 41
(o (o] i N 59
5  Processes with Independent Increments .....................oooeena 65
BXCICIEEE: v vr v ssiinssnnssnsnns sl s A s 95
6 The Stochastic Integral ................coooeiiiiiiiiiiiiiiii i, 99
BREEOARES v vosiis o i s e i S S U S A S W AT 111

7  Construction of Diffusions as Solutions of Stochastic

Differential EQuations...............coooviiiiiiiiiiiiiniiiiiiiiieeaanns 115
7.1  Construction of One-Dimensional Diffusions ...................... 116
7.2  Extension to Multidimensional Diffusions................cceevvinnn 122
7.3  An Extension of the Itd Integral & SDEs with Locally
Liptehitz CoefNciBRIR . iiseiivassiavings oiiiivs s iamm e s o 126
74 Strong Markov PrOBEILY v conss covsusumnsnnns srsmasn ssumens vane 131
7.5  An Extension to SDEs with Nonhomogeneous Coefficients....... 133
7.6  An Extension to k—Dimensional SDE Governed by
r—Dimensional Brownian Motion ..........cccocvvvnniininiinnnn. 134
EREIINES . umssmmess vl 55 TR AR SIS L SR £ e L 2 135
B o Laii s oo svmmspmimsemss o somsissamman s usa Ak 139
8.1  Asymptotic Properties of One-Dimensional lefusmns
Treitistedice and RECUTTOITE & s oot armsmss o susms s Smes b sy s 152
BRBGIREE. oouns cisuiisn semiu s s oo S G e O SRR ¥ ONRAR SRR V0 i 157

xiii



Xy

10

11

12

13

14

15

16

17

18

19

20

21

Contents

Cameron-Martin—-Girsanov Theorem .................cccviiiiiinennns 159
| L&) 1o = TN Ceras 175
Support of Nonsingular Diffusions ...............................ll 179
|2 S (o) 1o =i S 182
Transience and Recurrence of Multidimensional Diffusions .......... 185
s o 1 = 209
Criteria for Explosion ...t e 211
EXercises ....oovvveiveninnnnnn. e e e et e e, 217
Absorption, Reflection, and Other Transformations of
VY Y8 L o 1 e o 219
13,1 ADBSOIPUOM ..ttt et et e et e raeae e 221
13.2 General One-Dimensional Diffusions on Half-Line with

ADbSOTPHON AL ZETO ...ovvviirii it eiar e e 224
13.3  Reflecting Diffusions........c..oviiiriiiiiiniiiiiiiiiieeinneenns 230
| 25 (S (0 o R 236
The Speed of Convergence to Equilibrium of Discrete
Parameter Markov Processes and Diffusions ........................... 239
| S8 S (o1 1= 270
Probabilistic Representation of Solutions to Certain PDEs. ........... 273
15.1 Feynman—-Ka¢ Formula for Multidimensional Diffusion........... 277
15.2 Kolmogorov Forward Equation (The Fokker-Planck Equation)... 280
|2 0= (5 1 283
Probabilistic Solution of the Classical Dirichlet Problem.............. 287
| 25 05 & = 297
The Functional Central Limit Theorem for Ergodic Markov
| o o 299
17.1 A Functional Centra] Limit Theorem for Diffusions with

Periodic CoetfICIBNS oottt et ettt ie e et e ie s 308
| TS (6 =1 316
Asymptotic Stability for Singular Diffusions ............................ 317
25 (e [ 1= S 327
Stochastic Integrals with L2-Martingales ............................... 329
| 35 S (o 1= 342
Local Time for Brownian Motion .........coviiiniiiierneerreesrnnreness 345
Exercises ......ooovvivninnnnn. e reeaaans e f e ettt 352
Construction of One-Dimensional Diffusions by Semigroups ......... 355

| G (05 T 395



Contents XV

22 Eigenfunction Expansions of Transition Probabilities for

One-Dimensional Diffusions ..., 401

DNOECABES s iimmisos i s St A BN R I & S BN T 408
23 Special Topic: The Martingale Problem .........................oe. 411

EREICIROR i TR s e o R e S S S S i 418
24 Special Topic: Multiphase Homogenization for Transport in

PETIOBIE BRI . . vconimssmsomimeniean umiusmans S mass s sy R LA 0 421

EXBICISER v vvmmsnsmnmman st brdion s e e e s 442
25 Special Topic: Skew Random Walk and Skew Brownian Motion..... 445

BXEICISES o ovaiinmiimims oy vl S S e S i ne s v S s 460
26 Special Topic: Piecewise Deterministic Markov Processes in

PoPOLSTION BIDIORY «oussonassumnus ssomansnssiseumsms e e spens s s 463

ERBICIBES s i s i i s S s SR 474
A  The Hille-Yosida Theorem and Closed Graph Theorem............... 477
B e ErOIIRRS . . ..coomsr it sns s Al i niib s SR b Sser AR AR e R AR S e 483
Related Textbooks and Monographs...............coociiiiiiiiiiiiiiiin, 491
g 1 B T SRR PSRN TRTI R R L —— 495
AUTROE TREX ..o sovimiin i S sa sss S o R  a 0 D  rcns 497

BUDlecbINAER oo oo o i s A T e 501



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


