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TorICS

(1) Porous medium equation (PME) as gradient flow (GF)
a) Overview: Classic theory and properties of PME (mass-conservation, finite speed
of propagation for m > 1, Barenblatt solutions)
References: [Ott01, Section 1.1|, [Vaz06, Chapter 1 and 4].
b) Abstract GF and two GF interpretations of the PME
References: |Ott01, Section 1.2 and 1.3], [Lei08, Section 1-3|, [OW05, Section 1-2]|
¢) Physical background, derivation and physical interpretation of entropic GF of PME
References: [Vaz06, Chapter 2|, [Ott01, Section 2|, [Lei08, Section 4|
d) Mathematical properties (self-similarity, asymptotic results) via GF interpretation
References: |Ott01, Section 3|, [Lei08, Section 11-14|
e) Towards rigorous results (only smooth case)
References: |Ott01, Section 5.3, Proposition 1]
(2) Time-discretization of PDEs via gradient flow interpretation
a) Time-discretization of porous medium equation and Fokker-Planck equations
References: |Ott01, Section 4.6], [JKO98, Section 1-4]
b) Convergence of time-discrete scheme for Fokker-Planck equation
References: [JKO98, Section 5|
(3) “Otto Calculus™ Riemannian structure and abstract gradient flows
(a) Riemannian structure of entropic GF (isometric submersion, induced distance)
References: |Ott01, Section 4.1-4.3], |Lei08, Section 5-9|
(b) Contractive properties and convexity: Eulerian point of view
References: [OWO05, Section 3-4]
(c) Relation to functional inequalities
References: |[OV00], [Vil03, Chapter 9|
(d) “Otto Calculus”
References: [Vil09, Chapter 15]
(4) Recent developments
a) Beyond scalar conservation laws
References: [Miell]
b) Beyond entropic gradient flows
References: [DNS09|
c¢) Slow motions of gradient flows
References: [ORO7]
d) Time-discretization of gradient flow with dynamic constraint
References: [HNV11]
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SCHEDULE

* Distribution of topics, introduction and Riemannian formulation

* Basics: Wasserstein, Conservation laws, Benamou-Brenier, Fokker-Planck equation
I Classic porous medium, abstract GF and GF for PME [la, 1b]

IT Time-discretization Fokker-Planck and PME |[2a]

IIT Physical/Mathematical argument GF for PME [lc, 1d]

IV Riemannian structure I (submersion) [3a]

I Riemannian structure II (induced metric) and Wasserstein distance [3al
IT Convergence of time-discretization [2b]

IIT Rigorous mathematical results for PME [le]

IV Convexity and contraction from Eulerian point of view [3b]

* Functional inequalities [3¢]

I recent developments [4a)

IT recent developments [4d]

IIT recent developments [4c|

IV recent developments [4b]
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