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Preface

Three series of lectures were given at the 33rd Probability Summer School
in Saint-Flour (July 6-23, 2003), by the Professors Dembo, Funaki and Mas-
sart. This volume contains the courses of Professors Dembo and Funaki. The
course of Professor Massart, entitled “Concentration inequalities and model
selection”, will appear in another volume. We are grateful to the authors for
their important contribution.

64 participants have attended this school. 31 of them have given a short
lecture. The lists of participants and of short lectures are enclosed at the end
of the volume.

The Saint-Flour Probability Summer School was founded in 1971. Here are
the references of Springer volumes where lectures of previous years were pub-
lished. All numbers refer to the Lecture Notes in Mathematics series, expect
S-50 which refers to volume 50 of the Lecture Notes in Statistics series.

1971: vol 307 1980: vol 929 1990: vol 1527 1997: vol 1717

1973: vol 390 1981: vol 976 1991: vol 1541 1998: vol 1738

1974: vol 480 1982: vol 1097 1992: vol 1581 1999: vol 1781

1975: vol 539 1983: vol 1117 1993: vol 1608 2000: vol 1816

1976: vol 598 1984: vol 1180 1994: vol 1648 2001: vol 1837 & 1851
1977: vol 678 1985/86/87: vol 1362 & S-50 2002: vol 1840

1978: vol 774 1988: vol 1427 1995: vol 1690

1979: vol 876 1989: vol 1464 1996: vol 1665

Further details can be found on the summer school web site
http://math.univ-bpclermont.fr/stflour/

Université Blaise Pascal Jean Picard



Contents

Part 1
Favorite Points, Cover Times and Fractals
Amir Dembo .. ... e 3
1 OVeIVIEW . vt 5
2 Cover Time for Markov Chains............ ... .. .. ... ...... 14
3 Discrete Limsup Random Fractals ............ .. ... .. . .. ... 24
4 Multi-Scale Truncated Second Moment . ......................... 44
5 From Trees to Walks Via Brownian Motion ...................... 67
6 Kac’s Moment Formula

and Ciesielski-Taylor Identities . ........ ... ... ... ... ... ..... 84
References .. ... ..o 97
Part II
Stochastic Interface Models
Tadahisa Funaki . ..... ... 105
1 Introduction ......... ... ... 109
2 Ve Interface Model ...... ... .. .. 116
3 Gaussian Equilibrium Systems .......... ... ... . i o 125
4 Random Walk Representation and Fundamental Inequalities ... .. .. 141
5 Surface Tension .. .........irii i 154
6 Large Deviation and Concentration Properties ................... 164
7  Entropic Repulsion, Pinning and Wetting Transition .............. 191
8 Central Limit Theorem . ....... ... .. .. 203
9  Characterization of Vp-Gibbs Measures ........................ 206
10 Hydrodynamic Limit......... .. .. .. . 216
11 Equilibrium Fluctuation.......... ... .. ... . ... .. . ... .. ... ... 235
12 Dynamic Large Deviation ......... ... ... ... ... .. ... .. ... .... 236
13 Hydrodynamic Limit ona Wall ...... .. ... .. ... .. .. ... .... 238



VIII  Contents

14 Equilibrium Fluctuation on a Wall

and Entropic Repulsion ........ ... .. . . i
15 Dynamics in Two Media and Pinning Dynamics

ona Wall ...
16 Other Dynamic Models ........ .. .. .. ..
References . ... ..o

List of Participants ............ .. .. ... ... . . . . i

List of Short Lectures ............ .. ... . . . . .





