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Topics
Unless specified otherwise, all results should be presented in the “geometric” case.

Heat flow
1. Geometric BL inequalities, motivation and special cases (Hölder, Young, Loomis-
Whitney). Gaussian extremizers via heat flow [BCCT08, Section 3]. Alternative
source: [BB19]. (Ferrante)

2. Reverse BL and Ehrhard inequalities via heat flow [BH09, Theorems 1 and 4].
(Mnatsakanyan)

3. Prékopa-Leindler and Shannon-Stam inequalities as limits of sharp direct/reverse
Young [Gar02]. Also deduce Brunn-Minkowski and isoperimetric inequalities.
Gaussian isoperimetric, Bobkov, and Gross log-Sobolev inequalities as limits of
Ehrhard’s inequality [Lat02]. The aim is to expose relations between the various
inequalities and to compare the Euclidean and the Gaussian cases. (Dosidis)

4. Dimension conditions for non-geometric BL inequalities: [BCCT08, Section 5],
using Gaussian extremizers, and [Mal19] using Hölder and induction on dimen-
sion. (Bulj)

Mass transport

5. Fenchel-Rockafellar duality, Kantorovich duality, Knott-Smith criterion [Vil03,
Section 1 and Theorem 2.12] (Bilz)

6. Construction and regularity of Brenier’s map [McC95], [ADM99, Theorem 1.3],
used in the articles below. For Rockafellar’s cyclical monotonicity theorem, see
also [Vil03, Theorem 2.27] (Costa de Sousa)

7. BL and reverse BL via mass transport [Bar98]. (Govindan Sheri)

8. Gaussian extremizability of forward-reverse BL inequalities [BW18, Section 4]. In-
gnore Section 5 and later, where it is studied under which conditions the inequal-
ities hold for Gaussians. (Ciccone)

9. Near-extremizers for the isoperimetric inequality [FMP10, Theorem 1.1]. For sim-
plicity, pretend that all sets have smooth boundaries. (Nastasi)

Stochastic representation formulas

10. Boué-Dupuis formula using any of the references [BD98; Bor00; Leh13] and back-
ground from stochastic analysis. (Negro)

11. BL and reverse BL via Boué-Dupuis formula [Leh14, up to Section 3]. Also explain
relation between Gaussian and Euclidean case. (Olmos)
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12. Forward-reverse geometric BL via Boué-Dupuis formula [CL21, Section 2].
(de Dios)

Gaussian inequalities

13. Functional Ehrhard inequality [Bor03, inequality (3)], [Bor07, Theorem 1.1].
(Mauth)

14. Functional Ehrhard inequality via stochastic minimax [vHan18]. (I. Lee)

15. Unification of Ehrhard and Prékopa-Leindler inequalities [Iva19]. (Saari)

Geometric invariant theory

16. Equivalence of capacity and rank non-decreasing property for positive operators,
iterative procedure for finding a doubly stochastic scaling [Gur04, Lemma 4.5 and
Theorem 4.6(1)]. (Denson)

17. Dimensional condition for BL inequalities via operator scaling [GGOW18, Sec-
tions 3 and 4]. (F. Gonçalves)

18. Real Kempf-Ness theorem [BL17, Theorem 1.1(i)]. If this fits in, upgrade Corol-
lary 5.5 to the algebraic (separation by polynomials) version [MFK94, Corollary
1.2]. (Brocchi)

19. Polynomial certificate for finiteness of BL constants [Gre20, Section 3].
(Srivastava)

Further extensions

20. Non-commutative BL inequality [BSW19] (Sovine)

21. Nonlinear BL inequality [BBBCF20; Dun21] (Lin)

Entropy and fractional/subset inequalities

22. Subset entropy power inequality [MB07; MG19] and its relation to a conjectural
fractional Young inequality [BMW11]. (Weigt)

23. Subadditivity of constants in Poincaré inequalities and the corresponding central
limit theorem [Cou20]. (Duncan)

24. BL version of entropy power inequality [AJN19] (Gonçalves Ramos)

Schedule

Mo Tu We Th Fr

9:00 1 7 13 16 22
10:05 2 8 14 17 23
11:10 3 9 15 18 24
Lunch
14:30 4 10 19
15:35 5 11 20
16:40 6 12 21

2



References
[ADM99] S. Alesker, S. Dar, and V. Milman. “A remarkable measure preserving diffeomorphism be-

tween two convex bodies in R𝑛”. In: Geom. Dedicata 74.2 (1999), pp. 201–212. mr: 1674116.
[AJN19] V.Anantharam,V. Jog, andC.Nair. “Unifying the Brascamp-Lieb Inequality and theEntropy

Power Inequality”. 2019. arXiv: 1901.06619.
[Bar98] F. Barthe. “On a reverse form of the Brascamp-Lieb inequality”. In: Invent. Math. 134.2

(1998), pp. 335–361. arXiv: math/9705210. mr: 1650312.
[BB19] J. Bennett and N. Bez. “Generating monotone quantities for the heat equation”. In: J. Reine

Angew. Math. 756 (2019), pp. 37–63. arXiv: 1509.01949. mr: 4026448.
[BBBCF20] J. Bennett, N. Bez, S. Buschenhenke, M. G. Cowling, and T. C. Flock. “On the nonlinear

Brascamp-Lieb inequality”. In: Duke Math. J. 169.17 (2020), pp. 3291–3338. arXiv: 1811 .
11052. mr: 4173156.

[BCCT08] J. Bennett, A. Carbery, M. Christ, and T. Tao. “The Brascamp-Lieb inequalities: finiteness,
structure and extremals”. In: Geom. Funct. Anal. 17.5 (2008), pp. 1343–1415. arXiv: math/
0505065. mr: 2377493.

[BD98] M. Boué and P. Dupuis. “A variational representation for certain functionals of Brownian
motion”. In: Ann. Probab. 26.4 (1998), pp. 1641–1659. mr: 1675051.

[BH09] F. Barthe andN.Huet. “OnGaussian Brunn-Minkowski inequalities”. In: StudiaMath. 191.3
(2009), pp. 283–304. mr: 2481898.

[BL17] C. Böhm and R. A. Lafuente. “Real geometric invariant theory”. 2017. arXiv: 1701.00643.
[BMW11] S. Bobkov, M. Madiman, and L. Wang. “Fractional generalizations of Young and Brunn-

Minkowski inequalities”. In:Concentration, functional inequalities and isoperimetry. Vol. 545.
Contemp. Math. Amer. Math. Soc., Providence, RI, 2011, pp. 35–53. arXiv: 1006.2884. mr:
2858464.

[Bor00] C. Borell. “Diffusion equations and geometric inequalities”. In: Potential Anal. 12.1 (2000),
pp. 49–71. mr: 1745333.

[Bor03] C. Borell. “The Ehrhard inequality”. In: C. R. Math. Acad. Sci. Paris 337.10 (2003), pp. 663–
666. mr: 2030108.

[Bor07] C. Borell. “Minkowski sums and Brownian exit times”. In: Ann. Fac. Sci. Toulouse Math. (6)
16.1 (2007), pp. 37–47. mr: 2325590.

[BSW19] M. Berta, D. Sutter, and M. Walter. “Quantum Brascamp-Lieb Dualities”. 2019. arXiv: 1909.
02383.

[BW18] F. Barthe and P. Wolff. “Positive Gaussian kernels also have Gaussian minimizers”. Preprint.
2018. arXiv: 1805.02455.

[CL21] T. A. Courtade and J. Liu. “Euclidean Forward-Reverse Brascamp-Lieb Inequalities: Finite-
ness, Structure, and Extremals”. In: J. Geom. Anal. 31.4 (2021), pp. 3300–3350. arXiv: 1907.
12723. mr: 4236529.

[Cou20] T. A. Courtade. “Bounds on the Poincaré constant for convolution measures”. In: Ann. Inst.
Henri Poincaré Probab. Stat. 56.1 (2020), pp. 566–579. arXiv: 1807.00027. mr: 4059000.

[Dun21] J. Duncan. “A Nonlinear Variant of Ball’s Inequality”. 2021. arXiv: 2101.07672.
[FMP10] A. Figalli, F. Maggi, and A. Pratelli. “A mass transportation approach to quantitative isoperi-

metric inequalities”. In: Invent. Math. 182.1 (2010), pp. 167–211. mr: 2672283.
[Gar02] R. J. Gardner. “The Brunn-Minkowski inequality”. In: Bull. Amer. Math. Soc. (N.S.) 39.3

(2002), pp. 355–405. mr: 1898210.
[GGOW18] A. Garg, L. Gurvits, R. Oliveira, and A. Wigderson. “Algorithmic and optimization aspects

of Brascamp-Lieb inequalities, via operator scaling”. In: Geom. Funct. Anal. 28.1 (2018),
pp. 100–145. arXiv: 1607.06711. mr: 3777414.

[Gre20] P. T.Gressman. “𝐿𝑝-improving estimates forRadon-like operators and theKakeya-Brascamp-
Lieb inequality”. 2020. arXiv: 2008.01886.

[Gur04] L. Gurvits. “Classical complexity and quantum entanglement”. In: J. Comput. System Sci.
69.3 (2004), pp. 448–484. mr: 2087945.

[Iva19] P. Ivanisvili. “A boundary value problem and the Ehrhard inequality”. In: StudiaMath. 246.3
(2019), pp. 257–293. arXiv: 1605.04840. mr: 3883305.

[Lat02] R. Latała. “On some inequalities for Gaussianmeasures”. In: Proceedings of the International
Congress of Mathematicians, Vol. II (Beijing, 2002). Higher Ed. Press, Beijing, 2002, pp. 813–
822. mr: 1957087.

3

https://doi.org/10.1023/A:1005087216335
https://doi.org/10.1023/A:1005087216335
https://mathscinet.ams.org/mathscinet-getitem?mr=1674116
https://arxiv.org/abs/1901.06619
https://doi.org/10.1007/s002220050267
https://arxiv.org/abs/math/9705210
https://mathscinet.ams.org/mathscinet-getitem?mr=1650312
https://doi.org/10.1515/crelle-2017-0025
https://arxiv.org/abs/1509.01949
https://mathscinet.ams.org/mathscinet-getitem?mr=4026448
https://doi.org/10.1215/00127094-2020-0027
https://doi.org/10.1215/00127094-2020-0027
https://arxiv.org/abs/1811.11052
https://arxiv.org/abs/1811.11052
https://mathscinet.ams.org/mathscinet-getitem?mr=4173156
https://doi.org/10.1007/s00039-007-0619-6
https://doi.org/10.1007/s00039-007-0619-6
https://arxiv.org/abs/math/0505065
https://arxiv.org/abs/math/0505065
https://mathscinet.ams.org/mathscinet-getitem?mr=2377493
https://doi.org/10.1214/aop/1022855876
https://doi.org/10.1214/aop/1022855876
https://mathscinet.ams.org/mathscinet-getitem?mr=1675051
https://doi.org/10.4064/sm191-3-9
https://mathscinet.ams.org/mathscinet-getitem?mr=2481898
https://doi.org/10.1017/9781108884136.003
https://arxiv.org/abs/1701.00643
https://doi.org/10.1090/conm/545/10763
https://doi.org/10.1090/conm/545/10763
https://arxiv.org/abs/1006.2884
https://mathscinet.ams.org/mathscinet-getitem?mr=2858464
https://doi.org/10.1023/A:1008641618547
https://mathscinet.ams.org/mathscinet-getitem?mr=1745333
https://doi.org/10.1016/j.crma.2003.09.031
https://mathscinet.ams.org/mathscinet-getitem?mr=2030108
http://afst.cedram.org/item?id=AFST_2007_6_16_1_37_0
https://mathscinet.ams.org/mathscinet-getitem?mr=2325590
https://arxiv.org/abs/1909.02383
https://arxiv.org/abs/1909.02383
https://arxiv.org/abs/1805.02455
https://doi.org/10.1007/s12220-020-00398-y
https://doi.org/10.1007/s12220-020-00398-y
https://arxiv.org/abs/1907.12723
https://arxiv.org/abs/1907.12723
https://mathscinet.ams.org/mathscinet-getitem?mr=4236529
https://doi.org/10.1214/19-AIHP973
https://arxiv.org/abs/1807.00027
https://mathscinet.ams.org/mathscinet-getitem?mr=4059000
https://arxiv.org/abs/2101.07672
https://doi.org/10.1007/s00222-010-0261-z
https://doi.org/10.1007/s00222-010-0261-z
https://mathscinet.ams.org/mathscinet-getitem?mr=2672283
https://doi.org/10.1090/S0273-0979-02-00941-2
https://mathscinet.ams.org/mathscinet-getitem?mr=1898210
https://doi.org/10.1007/s00039-018-0434-2
https://doi.org/10.1007/s00039-018-0434-2
https://arxiv.org/abs/1607.06711
https://mathscinet.ams.org/mathscinet-getitem?mr=3777414
https://arxiv.org/abs/2008.01886
https://doi.org/10.1016/j.jcss.2004.06.003
https://mathscinet.ams.org/mathscinet-getitem?mr=2087945
https://doi.org/10.4064/sm170730-22-1
https://arxiv.org/abs/1605.04840
https://mathscinet.ams.org/mathscinet-getitem?mr=3883305
https://mathscinet.ams.org/mathscinet-getitem?mr=1957087


[Leh13] J. Lehec. “Representation formula for the entropy and functional inequalities”. In:Ann. Inst.
Henri Poincaré Probab. Stat. 49.3 (2013), pp. 885–899. arXiv: 1006.3028. mr: 3112438.

[Leh14] J. Lehec. “Short probabilistic proof of the Brascamp-Lieb and Barthe theorems”. In: Canad.
Math. Bull. 57.3 (2014), pp. 585–597. arXiv: 1302.2066. mr: 3239122.

[Mal19] D. Maldague. “Regularized Brascamp-Lieb inequalities and an application”. Preprint. 2019.
arXiv: 1904.06450.

[MB07] M. Madiman and A. Barron. “Generalized Entropy Power Inequalities and Monotonicity
Properties of Information”. In: IEEETransactions on InformationTheory 53.7 (2007), pp. 2317–
2329.

[McC95] R. J. McCann. “Existence and uniqueness of monotonemeasure-preservingmaps”. In:Duke
Math. J. 80.2 (1995), pp. 309–323. mr: 1369395.

[MFK94] D.Mumford, J. Fogarty, and F. Kirwan.Geometric invariant theory. Third. Vol. 34. Ergebnisse
der Mathematik und ihrer Grenzgebiete (2) [Results in Mathematics and Related Areas (2)].
Springer-Verlag, Berlin, 1994, pp. xiv+292. mr: 1304906.

[MG19] M. Madiman and F. Ghassemi. “Combinatorial entropy power inequalities: a preliminary
study of the Stam region”. In: IEEE Trans. Inform. Theory 65.3 (2019), pp. 1375–1386. arXiv:
1704.01177. mr: 3923175.

[vHan18] R. van Handel. “The Borell-Ehrhard game”. In: Probab. Theory Related Fields 170.3-4 (2018),
pp. 555–585. arXiv: 1605.00285. mr: 3773794.

[Vil03] C. Villani. Topics in optimal transportation. Vol. 58. Graduate Studies inMathematics. Amer-
ican Mathematical Society, Providence, RI, 2003, pp. xvi+370. mr: 1964483.

4

https://doi.org/10.1214/11-aihp464
https://arxiv.org/abs/1006.3028
https://mathscinet.ams.org/mathscinet-getitem?mr=3112438
https://doi.org/10.4153/CMB-2013-040-x
https://arxiv.org/abs/1302.2066
https://mathscinet.ams.org/mathscinet-getitem?mr=3239122
https://arxiv.org/abs/1904.06450
https://doi.org/10.1109/tit.2007.899484
https://doi.org/10.1109/tit.2007.899484
https://doi.org/10.1215/S0012-7094-95-08013-2
https://mathscinet.ams.org/mathscinet-getitem?mr=1369395
https://mathscinet.ams.org/mathscinet-getitem?mr=1304906
https://doi.org/10.1109/TIT.2018.2854545
https://doi.org/10.1109/TIT.2018.2854545
https://arxiv.org/abs/1704.01177
https://mathscinet.ams.org/mathscinet-getitem?mr=3923175
https://doi.org/10.1007/s00440-017-0762-4
https://arxiv.org/abs/1605.00285
https://mathscinet.ams.org/mathscinet-getitem?mr=3773794
https://mathscinet.ams.org/mathscinet-getitem?mr=1964483

