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I closely follow Chaps 2,3 in and solutions in

The goal in this note is to study the convergence

of the Langevin Dynamic Markov Process with µ 17

dxt Jen xadt N2dBz too eerd

when a is strongly log concave i.e

if a e then V61 is f strongly
convex

for some P 0



In this case we will develop the theory to show

that the Poincaré Inequality holds with C I
i.e Varm f E f f

Since this P does not depend on d ambient

dimension we have from Theorem 1 in previous
notes that convergence occurs in 21m exponentially

fast with no dimension dependence

In the next note we will strengthen this

result through the Log Sobolev Inequality to
show a similar property for the KL Divergence

The key constrations are the carré du champ
operator and the iterated care du champ operator
whith together allow an algebraic way to verify
if the Poincare inequality holds
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Note If D is the derivative operator then chain
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the generator an analogous statement does not hold
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carre du champ is the quadratic correction to

the above linear approximation
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1 Properties of Carré du Champ Problem 2.7 in Rule
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A non asymptotic local Poincaré inequality we will
next derive is Ppf Rf

Cft PET f f
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where t 22 s ds
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With the above lemmas we now prove the

main theorem



Theorem 2 Thm 2.35 in PUH The following
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Bakry Emery Criterion
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is the iterated carré du champ operator
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property This implies iii above i.e the

Local Poincaré Inequality By letting t x we

get the Poincare inequality which from

Theorem 1 implies exponential convergence in

time 4 note 5

Thus the Balry Emery criterion provides a sufficient

condition for deriving convergence rates for a M.P
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Here we assume that i Bakry Emery criterion
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There Problem 2.13 in Rule book Let
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Note M is then a strongly log concave dist

Consider the Langevin Dynamic sampler associated with
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Corollary The Langevin dynamics converges exponentially

fact in time with no dependence on ambient
dimension d for p strongly concave dist

Reali The Kannan Lovasz Simonovits KLS

conjecture states that even if 9 0 i.e

µ is log concave CSO sit the Poinare

inequality holds with parameter c This conjecture if
true would have many implications in probability theory
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