
 

Recall

Define s sin s Then theentropy wir t measure µ is
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Last time Ent f 2C 17ft do

Glauber Langevin Dynamics

Notation Y all functions f X Y

Ex.IR f IN IR all realvalued sequences
weusedthisnotationdifferentlylastweek

Def For a finite large set 1 Id 9 EIR is called a
cts spinfield

Notation Since 111 Nas IR IR For f IR IR nice
enough we define

a f G d if f X t o x Xn Xn dx dxn

Moral Lebesgue measure on IR



Def vEP IR is an equilibrium Gibbs measure if there
exists H IR IR s.t

V A α e do

It is called theaction or Hamiltonian

Recall Let X be some infinite dimensional state space and let
G be an operator on IR G is called a generator

1 Wedefine the semigroup T by

T T et t 0

2 Let Yt equal the RV that encodes our state at time t
If Yo has law mo then Yt has law mt Tt mo

3Wesay v is an invariant measure wir t thisMarkovchainif thefollowingholds If m v then s t.ms v

Fact Consider thestate space X IR Then the solution to
the Glauber Langevin dynamics

dat 7H 41 It KdBt

is a Markov processwith generator

Δ Ea 8

Fact Thedynamics has invariant measure V A α e do
Furthermore Mt V



Whatdowe mean by me ow

B iii.EE inaannEtiiith istaEtnt if 1
Wewillshow

1H m o e
t1H mo v

To dothis we use the following result

Prop DeBruijnidentity Let F X IR anddefine

F 9 IEa a F 9 11

Then It Ent F D In Ft F 0

Proof Markov chaintheory tells us Ftsatisfies the backward
Kolmogorovequation i e ItFt Δ Ft
As a result

It E Ft IE Δ F IE 7Ft 71 0 0

Thisimplies

Ent F at IE 0 F I I IE F1

IE I Ft atFt

IE I Ft Δ F
I P

E Ft 7 Δ F

Do Q Ft F



Do In Ft 1 F

Dv In Ft F

Finally by calculus

Du In Ft F IEo 7 In Ft TF

IE E Ft

4 Eu 17 F 1
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Suppose v satisfies an LSI with constant 8
Then

datEnt F D F

IE TNF TNF

I 28Du In Ft F
28Ento Ft

Soby Gronwell's Entu F e
t Ento Fo



Thm Bakry Emery Let vE P X be an equilibrium Gibbs
measurewithHamiltonian H Further suppose X O sit 9E X

HessH G Did

Then v satisfies an LSI with constant X

Proof Fix F E C X IR anddefine F 9 Ea a F 911
First we prove

D F e
t D F

Calculations imply atDv F 2XDo F which by Gronwell's

gives us
As a result

f
moreskippablecalculationshere

Ent F IE I Fo Fo

IE at F dt

I atIE F It
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