2025 FE e ER MmN S 5 R E R &

2025 International Workshop on Fully Nonlinear Partial Differential Equations

2B

Conference Handbook

20256 H16 HEZ 20 H
June 16-20, 2025

FE - L
FITr: Bl SR CERI R . B B R EE AR 2B . AR RS A
ARINTT: B 5 A AR TR

> |
i "11’

A ST

lﬂmmﬂ‘“ié
T EI A




DN

iR

2025 58 A AR L i il o0 T R I B

EP

VBT et

FEUBUTI R o

R H BT o

15

TETHIR oot

%

N
'\

A
bR 5 A R R TR

19

.20

—~

=

18
Zlyy
Zy
-
A

3
=

21

—

=

]

IR T R B

22

FE T eveoeeeeeeee ettt

1~



2025 58 A AR L M il 70 T R I Bt if

SPGB A

2025 EEEEE w0 TR E RHT &

R SE AR LR P E A 2y 7 RR AR ARSI, R SR SR AL . B K R R
B Al AR K2 e A 04T 2025 42 6 A 16 H-6 A 20 HI 2870 2025 4 58 4 AE Lo M w23 77 F2 1 B
Wt 2.

AU 2 CBiER AR E. KE. WKFWAH ARSI ER¥E S5, Bl FELT4E
(77 KT R, o AR 56 4 ARG M sk 3 07 A2 S ) B BT A AR R

ARESWHELT:
— =R SR
SRR 2025 4F 6 A 16 H-20 H&H 5 K (SHREIES)
B BT TIE) S WAl)E R X EE R 133 5
S B 5 SCERBE TR R T IE XH E% 657 SR E RS A PR
Zoom [ lH]: 652217 0941, #fY: c58PMv
Zoom FEHZ:  hitps://us06web.zoom.us/j/65221709412pwd=5gK3sn7Gb6to2dJL0emw48pV 7aplZo.1&omn=84628810664

= SWHNAEKBEEZH
6 H16 H (JH—) N4, & NGB LA TIE) 0200 5 R 213 M
6 H17H (B2 EF%ARME. &% Fr¥ARMmE;
6 H18 H (HA=) ARk,
6 H 19 H (HI) AR,
6 H20H (BT LB, BaiRft.

=, HdZED
Lt AR EBE S S, ARSI . BN 2EE A AEE 9 3 2.
214 %: HEEL4E (Hongjie Dong@brown.edu) #HkEk (genggenghuang@fudan.edu.cn)

¥ KiA (jiangfeida@seu.edu.cn) A % (yilicms@163.com)

FE3K (zzwang@fudan.edu.cn)

RN #EIE (huxvanxvan@163.com)

iR 5 A2 SRRV B
5 H R R b

IR K2 e A ey
20254 A 29 H


mailto:jiangfeida@seu.edu.cn

2025 58 AR LM 70 T RE I PRt it =

~WHE

20256 H17H, B~ E4

08:30-08:40 e LS, PR AEE: AU
SIMIS 18 Bk & T
Zoom JFA]: 6522170941, HiE: c58PMv
I 15 S PN LA e EXSIN
08:40-09:30 T 5 a2 Regularity of the Monge-Ampére equation YR M
09:30-10:00 BREE, R
10:00-10:50 SN bRk Blow-down solutions of steady Ricci solitons e
10:50-11:40 . o Quantitative stability of the regularity
(UCT:8: 6.16 Micah University of |5 rperty of optimal transport near the smooth ¥ 22
Warren Oregon measures on compact manifolds
19:50-20:40)
P (SIMIS 4 #)
202546 A17H, BT
I} 1] S UN L) A H FREA
N . Optimal boundary gradient estimates for .
14:00-14:50 I SE S Hl K harmonic maps from RCD spaces AR
] Calderon—Zygmund estimates for fully
14:50-15:40 Shubei | . eda University nonlinear second order and nonlocal WAt ik
Kitano equations
15:40-16:00 B
. Liouville type theorems for fully nonlinear -
16:00-16:50 | Z#HKJt [iE S PN fi PR s

elliptic equations

R B




2025 58 AR LM 70 T RE I PRt it =

202546 H 18 H, EH=FL4F

SIMIS 18 B & T

Zoom J58]: 652217 0941, %%: c58PMv

I 1] et A LA AH ERS TN
08:40-09:30 o _ _ _ N
(ctsi617 | Guozhen Lu Unlver51t.y of Sharp geometric and fun_ctlonal 1nequq1¥tles: IR
Connecticut Best constants, extremizers and stability
21:40-22:30)
09:30-10:00 AR
10:00-10:50 Essentials of Real Analysis and
Nicolai V. University of Morrey-Sobolev spaces for second-order L
(UCT-5: 6.17 Krylov Minnesota elliptic and parabolic PDEs with singular
21:00-21:50 ) first-order coefficients
10:50-11:40 R i} 2R ABP method to Log-Sobolev inequality Zate
P (SIMIS 4 #)
202546 H 18 H, BH=TF
I 1] et A LA AH ERS TN
Best constant and extremal function for a N
14:00-14:50 WRAE | HEREERRT (ass Hardy-Mazya-Sobolev inequality Z
N . e L Spherical metric with evenly distributed N
14:50-15:40 |  FREEHE BV ITE K pherieat e Lo . LA
conical singularities on flat tori
15:40-16:00 AR
16:00-16:50 1 & il PN Some new results on constant rank theorem S
Rigidity of poincare-einstein manifolds with
16:50-17:40 | £ ¥ intio SN it oo YRG!

flat euclidean conformal infinity

e




2025 58 AR LM 70 T RE I PRt it =

20254E6 H19H, BEHN LS

SIMIS 18 B3Rk )T

Zoom J58]: 652217 0941, %%: c58PMv

I 1) ES=PN LR A EXEIN
ovanapon | Mkl | el | Onslcon. tenk et o | i
09:30-10:00 ZREX
0001050 | g H | e o and quadrate Hooson equations| T &
10:50-11:40 B 2 e 22 Very weak solutions o.f the Diri.chlet problem _—

for 2-Hessian equation
& (SIMIS 4 1)
202546 4198, EHNFF
I 1) ES=PN LR A EXE VN

Second order estimates under weaker
concavity conditions for fully nonlinear % & 7T
elliptic equations

W The Ohio State

14:00-14:50 ES University

The University of | Global C " regularity for Monge-Ampére

.50_15- AL 0
14:50-15:40 | XfE2 Sydney equations KK
15:40-16:00 30

. . YN - s Monopolist's profit-maximization v.s. -+
16:00-16:50 | KA HHR¥ FEK

screening problems: a PDE point of view

FEEdfiTi 2z |Some Liouville-type theorems on half spaces FEag

Tt
pl
gl

16:50-17:40

B (SIMIS 4 #)




2025 £ 58 A AR LM A iR 2 7 AR I PRt &

20254E 6 H20H, BPAEESF

i g SiLiian

20254E6 H20H, EHATH




2025 58 AR LM 70 T RE I PRt it =

mEEEEHE

Second order estimates under weaker concavity conditions for fully nonlinear

elliptic equations

Bo Guan Ohio State University

Abstract: We are concerned with solving fully nonlinear equations, both for the Dirichlet problem and for
equations on closed manifolds. We shall discuss the roles of subsolutions and concavity in the study of fully

nonlinear PDEs, and consider deriving a priori estimates under weaker concavity conditions.

Spherical metric with evenly distributed conical singularities on flat tori

FREERE B ORA

Abstract: In this talk, I will discuss the following curvature equation on a flat torus £ :
Au+e" =8zxnd,+4r(5,+5_,) onk_, tevu (1.1)

where neZ and p c E_. This equation (1.1) originally arose from conformal geometry. Since the total curvature

here is 8z(n+1) e 8#N , an important fact of equation (1.1) is that any solution can generate one-parameter
family of bubbling solutions. Given the singularities that are evenly distributed, two natural questions arise:
looking for so called the even (resp. noneven) family of blow-up solutions. Define

AP = {(r, p)l eq(1) has even family of solutions }

and

AL ={(z, p) eq(1) has noneven family of solutiong

noneven

In this talk, I will give a description for these two sets from the perspective of integrable systems. In particular,
the method of isomonodromic deformation plays a central role, allowing us to establish a relationship between

the curvature equation with a single singularity:

Au+e" =8mrmd,, me{n—1,nn+l1}.
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Calderon—Zygmund estimates for fully nonlinear second order and nonlocal

equations

Shuhei Kitano Waseda University

Abstract: In this talk, I will present recent developments on Calder6-Zygmund estimates for both fully nonlinear
second order and nonlocal equations. In the first part, I will discuss Calderén-Zygmund-type estimates for fully
nonlinear nonlocal equations, analogous to the classical result by Caffarelli for second order equations. In the
second part, [ will focus on a joint work with Hongjie Dong, where we establish Calderon-Zygmund estimates
with exponent p =1for fully nonlinear second order equations.

Essentials of Real Analysis and Morrey-Sobolev spaces for second-order elliptic

and parabolic PDEs with singular first-order coefficients

Nicolai V. Krylov  University of Minnesota

Abstract: In recent years we witness growing interest in using Real Analysis methods and results in the theory of
nondivergence form partial differential equations (PDEs) and the goal of this lecture is to give a brief account of
several results in Real Analysis used in the theory of elliptic and parabolic equations in Sobolev and
Morrey-Sobolev spaces. In particular, we concentrate on Hardy-Littlewood maximal function theorem,
Fefferman-Stein theorem, Adams theorem, theory of Muckenhoupt weights, Rubio de Francia extrapolation
theorem, and Dong-Kim mixed-norm theorem and their role in Sobolev or Morrey-Sobolev space theory of

parabolic equations with mixed norms.

Liouville type theorems for fully nonlinear elliptic equations

BHEF PRI

Abstract: In this talk, we will establish several Liouville type theorems for general fully nonlinear elliptic
equations, where the domains are the whole spaces or half spaces and the righthand sides may contain periodic
data. We will use our general theorems to some concrete equations including Monge-Ampére equations, Special

Lagrange equations, etc.
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Some Liouville-type theorems on half spaces
BRI BT R

Abstract: In this talk, I will present two Liouville-type theorems for conformally invariant fully nonlinear elliptic
equations on half spaces. The first concerns a broad class of fully nonlinear elliptic PDEs with nonlinear
Robin-type boundary conditions, where we identify sharp conditions under which Liouville theorems hold. The
second involves  -type equations with nonlinear boundary conditions depending on second-order derivatives,
arising naturally from variational problems in conformal geometry. A central aspect of both results in the
treatment of isolated singularities on the boundary. Based on joint works with Baozhi Chu and Yanyan Li from
Rutgers.

Global C"“ regularity for Monge-Ampére equations

Jiakun Liu  University of Sydney

Abstract: In this talk, we will discuss the global Holder gradient estimate for solutions to the Dirichlet problem
of the Monge-Ampeére equation on strictly convex but not uniformly convex domains. This is a recent joint work
with Qing Han and Yang Zhou.

Sharp geometric and functional inequalities: Best constants, extremizers and

stability

Guozhen Lu  University of Connecticut

Abstract: In this talk, we will report some recent works on sharp geometric and functional inequalities. These
include the stability for the Hardy-Littlewood-Sobolev inequality and the higher and fractional order Sobolev
inequalities and their asymptotically sharp lower bounds in the stability inequalities. If time permits, I will also
discuss the stability of sharp Caffarelli-Kohn-Nirenberg inequalities, the Heisenberg uncertainty principle, the
Poincare inequalities with Gaussian measures, and stability of geometric inequalities on hyperbolic spaces, etc.
These are joint works with C. Cazacu, J. Flynn, D. Ganguly, L. Chen, N. Lam, H. Tang, A. Do.
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Best constant and extremal function for a class Hardy-Mazya-Sobolev

inequality
WA P E R

Abstract: We derive an differential identity for a class p-Laplace equation, and then classify all positive finite
energy cylindrically symmetric solutions of the equation (1.2) for 3<k <n-1, with the help of some a prior
estimates. The Euler-Lagrange equation associated to the inequality is

P

A u= in R",
Tl
u>0, (1.2)
ueD"(R"),

where p'(1) = pn=h

n—p

, x=(y2), R"=R'xR"* . As a consequence, we obtain the best constant and the extremal

function for the related Hardy-Mazya-Sobolev inequalities. When p =2, the corresponding results was obtained
by Mancini-Fabbri-Sandeep in 2006, and Alvino-Ferone-Trombetti posed a conjecture in 2006 for 1< p<n . This

is joint work with Daowen Lin.

Very weak solutions of the Dirichlet problem for 2-Hessian equation
BRE g PEER R

Abstract: Weyl's lemma states that every weak solution of Laplace's equation is also a smooth solution. Although
2-Hessian equations have a similar double divergence structure, we find that there is no Weyl's lemma for
2-Hessian equations. For any o small, we construct infinitely many C"* very weak solutions to the 2-Hessian

equation with prescribed boundary value. This is joint work with Tongtong Li.

On elliptic type Harnack inequalities for second order parabolic equations

Mikhail Safonov ~ University of Minnesota

Abstract: The standard Harnack Inequality (HE) for second order elliptic equations states that for any positive
solutions in a domain, its values are comparable in any bounded subdomain which lies at a positive distance
from the boundary. This automatically implies a similar property for ratios of two solutions. The boundary HE
extends this property of ratios to subdomains which lie at a positive distance from a portion of the boundary at
which both solutions vanish. Among many applications, this fact is very useful for establishing of boundary
regularity of solutions to Fully Nonlinear Equations.

10
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The HE for parabolic equations provides only one-sided estimate for solutions at two points separated in
time. In order to get the elliptic type HE, i.e. the estimate without this restriction, the following two assumptions
should be met: (i) the domain must be bounded, and (ii) the solutions must vanish on the whole boundary IN
SPACE DIRECTION.

There is a convenient way to get rid of bounded lower order terms in second order parabolic equations. It
also shows the benefits of considering non-symmetric matrix of coefficients of second derivatives. This method
is presented in Remark 6.2 of an old (and mostly outdated) article in https://www-users.cse.umn.edu/~safon002/
NOTES/FS/GT1.pdf

It is based on introducing an additional space variable, without any constraints, so that for the new higher

dimensional domain, the assumption (i) fails. In the present talk, I plan to address this and other related issues.

Rigidity of poincare-einstein manifolds with flat euclidean conformal infinity

£ LRGERE

Abstract: In this talk, I first introduce the classical rigidity theorem for Poincare-Einstein manifold, which has
conformal compactification in high regularity. Then I will report some recent rigidity result for Poincare-Einstein
manifold in the upper half plane model, which take the Euclidean space as its conformal infinity and whose
adapted conformal metric has quadratic curvature decay at infinity. This is joint work with Sanghoon Lee
(KIAS).

Regularity of the Monge-Ampeére equation
ERE mHRY

Abstract: The Monge-Ampere equation arises in a number of applications, such as affine geometry, differential
geometry, and complex geometry. It is also the fundamental equation for optimal transport which found
important applications in areas such as artificial intelligence and optical imaging. In this talk we first review the
regularity of the Monge-Ampere equation, then discuss the regularity results obtained by the speakers and his
collaborators in recent years.

11
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Quantitative stability of the regularity property of optimal transport near the

smooth measures on compact manifolds

Micah Warren  University of Oregon

Abstract:We use a Korevaar style maximum principle approach to show the following: Fixing a C*> bound on the
log densities of a set of probability measures on a compact manifold, there is a small Wasserstein neighborhood
over which all pairs of such measures will have smooth optimal transport. We can do this in spite of unhelpful
MTW curvature, by showing that for gradient small enough, the Hessian "bound" places the Hessian in one of
two disconnected regions, one bounded and the other unbounded. Following the estimate over a continuity path
that starts in the bounded region, we conclude the Hessian must stay bounded.

ABP method to Log-Sobolev inequality
2 EITR¥

Abstract: In this talk, we give an ABP (Alexandrov-Bakelman-Pucci) proof to Log-Sobolev inequalities in the
Gaussian space or noncompact manifolds with positive Bakry-Emery-Ricci curvature. Then we use this method
to establish Log-Sobolev inequalities on noncompact submanifolds in manifolds with nonnegative curvature and

log-convex density. This is based on joint work with Guofang Wang.

Some new results on constant rank theorem

tREE  WIRR

Abstract: In this talk, we first introduce the classical constant rank theorem(CRT). Then we give some new
progress on CRT. Part of the results are about the "strengthened” versions for semi-linear elliptic equation in
n-dimensional Euclidean space, by which we can deduce a rigidity theorem of the solution to the generalized
Liouville equation from conformal geometry. Another part of the results concerns the generalized constant rank

theorem in hyperbolic space, and we apply them to solve the Christoffel-Minkowski type Problem in this space.

12
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Constant rank theorem for special Lagrangian and quadratic Hessian

equations

Yu Yuan University of Washington

Abstract: We present a constant rank theorem for saddle solutions to special Lagrangian and quadratic Hessian
equations (a minimum principle for the minimum eigenvalue of Hessian of a solution to elliptic equations
satisfying a relaxed convexity, precisely inverse-convexity condition). The argument also leads to new Liouville
type results for the special Lagrangian equations with subcritical phase, matching the known rigidity results
for semi-convex entire solutions to the quadratic Hessian equation. This is joint work with W. Jacob Ogden.

Optimal boundary gradient estimates for harmonic maps from RCD spaces
ket bR

Abstract: In this talk, we introduce some developments for the boundary behaviors of Dirichlet heat kernels and
the Gauss-Green formula on metric measure spaces with generalized Ricci curvature, so-called RCD spaces; and
then its application to the boundary regularity of harmonic maps from RCD spaces to non-positively curved

metric spaces.

Monopolist's profit-maximization v.s. screening problems: a PDE point of view
kS HHERY

Abstract: The principal-agent problem is one of the central problems in microeconomics with many applications.
Existence, uniqueness, convexity/concavity, regularity, and characterization of the solutions have been widely
studied after Mirrlees and Spence in the 1970s. For multidimensional spaces of agents and products, Rochet and
Choné (Econometrica, 1998) reformulated this problem to a concave maximization over the set of convex
functions, by assuming agent preferences combine bilinearity in the product and agent parameters with a
quasilinear sensitivity to prices. We characterize solutions to this problem by identifying a dual minimization
problem. This duality allows us to reduce the solution of the square example of Rochet-Choné to a novel free
boundary problem, giving the first analytical description of an overlooked market segment, where the regularity
built by Caffarelli-Lions plays a crucial role —— an extension of their regularity work to the quasilinear case is

also recently studied.

13
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Blow-down solutions of steady Ricci solitons

RAE sk

Abstract: In a classification process to complete non-compact Ricci solitons, one of major steps is to classify
their blow-down ancient solutions. In this talk, I will discuss a classification result on blow-down solutions of
steady Ricci solitons with non-negative curvature away from a compact set. This is a joint work with Ziyi Zhao.

14
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