Contents

1 Entropy Production and Convergence to Equilibrium .. ... 1
C. Villani
1.1 The Entropy Production Problem for the Boltzmann
Bquation: «zes.«mne assmsrns sms e SmemmE Bares SEs FEDsms s ]
1.1.1  The Boltzmann Equation: Notation and Preliminaries 1
1.1.2  H Functional and H Theorem ................... 4
1.1.3  What this Course is About: Convergence
to Equilibfinme: : sxawe ssn e sasens wrstess sasss nois 9
1.2 Tentative PomOmuama ... » i s b ooiiis dies 154506 65 5 5855 859 11
1.3  Reminders from Information Theory ..................... 12
1.3.1  Background and Definitions ..................... 12
132 INECGUALTIES s wswes ppmse geormmmesm s e 5w 15
14 Quantitative H Theorem :::sssssss sosvsovsssasssssssoss 18
1.4.1  Entropy-Entropy Production Inequalities ......... 18
1.4.2  EEP Inequalities for the Boltzmann Equation ... .. 19
1.4.3  Proof of Cercignani’s Conjecture in a Special Case . 31
1.5  The State of the Art for the Spatially Homogeneous
Boltzmann Equation s s s g s s-ass ms se 66666 bk i Ga o 32
BB.L  PrEDATATIONS: oot snmisioiereiihiassim ook s meimasprm s Skl 32
1.5.2  Current State of Regularity Theory .............. 34
1.5.3  Convergence to Equilibrium ..................... 35
1.6 A Review of Some Closely Related Topics ................ 37
1.6.1  Particles Systems and Kac’s Problem ............. 37
1.6.2  The Central Limit Theorem for Maxwellian
Molecules . ......... . . 44
163 'The Roleof High Enérgy TailS. v smwsisnmns vusne 48
1.6.4  Behavior of the Fisher Information ............... 49
1.6.5 Variationsona Theme ..........ccco0evevmencnns 50
1.7 Wiping out Spatial Inhomogeneities ..................... 51
1.8  Towards Exponential Convergence? ...................... 62
RIGTETOTICEE! 5o 5isimicn s, 5 1 5570 e s 3 1 e s LS 41 0 o s 313 BN i i 64
ADPendix« sms sums 3 o5 w55 5505 685 5005 586 DA S EEEE S SEE 585 1 69

X1



xii

Contents
Kinetic Limits for Interacting Particle Systems ........... 71
F. Rezakhanlou
2.1 Imtroduction .......... ... . ... 71
2.2 Equilibiim EITGCEUATIONS « 600w o s mes s e s s m s 0800 s 6 w10 9 5500w 80
2.3  Kinetic Limits in Dimension One . ....................... 91
2.4 Kinetic Limits in Higher Dimensions . .................... 98
References . ........... i 105



