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A H: Hot Spots Conjecture and Related Topics
EFHA: hET, EFEIARF

# E: The Hot Spots Conjecture is a classical problem in spectral geometry
and partial differential equations, originating from the work of Rauch in 1974.
It states that the second Neumann eigenfunction of the Laplacian attains its
extrema only on the boundary of a domain. Although the conjecture remains
open for general planar convex domains, important progress has been achieved
for several special classes of domains.

This lecture series will provide an introduction to the Hot Spots Conjecture,
eigenvalue inequalities, and the connections between them. We will discuss
several recent developments for triangular and related domains, as well as a
number of concrete open problems in spectral geometry and elliptic partial
differential equations. The lectures will emphasize the interplay between

spectral theory, and the qualitative behavior of eigenfunctions.
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A H: Stability of geometric and functional inequalities.

THA: KE, PERFREFSRAGRFFHARIR

# E: The central object of the course is to determine to what extent a small
deficit in a sharp inequality quantitatively enforces the closeness to the
associated family of optimizers. The course begins with the quantitative
isoperimetric inequality, for which a detailed proof is presented in the nearly
spherical regime.Then we introduce and develop the selection principle as a
contemporary global-reduction framework, with particular emphasis on
penalization techniques, regularity theory for quasiminimizers, and the
analysis of the local second variation. This methodology is applied, for
instance, to obtain sharp quantitative results in isoperimetry, the Faber--Krahn
inequality and torsional rigidity, as well as strong stability properties of
convexity with respect to the perimeter functional.

The third lecture focuses on stability phenomena in Sobolev-type inequalities,
ranging from the Bianchi--Egnell inequality to sharp gradient stability
estimates for general Sobolev exponents. The final lecture addresses stability
properties of FEuler--Lagrange equations, including Struwe-type profile
decompositions, bubbling phenomena, dimension thresholds, and critical $p$-

Laplace stability.



A H: Lectures on Recent Progress on Estimates of Eigenvalues

EWHA: BB, gHMITEAF

# E: This lecture is devoted to present recent progress on estimates of
Dirichlet eigenvalue and Neumann eigenvalue on Euclidean domains. The
estimates of these eigenvalues has a longstanding question, arising naturally
from physics and many areas of mathematics. Among others, we shall
concentrate on recent progress on Weyl's sharper asymptotic formula and

Polya's conjecture.
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A H: Some studies on the weighted anisotropic Hardy-Sobolev type
inequalities and singular elliptic problems

WEA: HEAE, THAF

B [E: 6 A 29 H, 14:30-15:30

o K: FIEHFIR 5501

# E: Inthis talk, I will introduce some results on the weighted anisotropic
Hardy-Sobolev type inequalities and its application. We first present the sharp
constant of the anisotropic Caffarelli-Kohn-Nirenberg inequality as well as the
existence and explicit form of extremal functions of the anisotropic Hardy-
Sobolev type inequality. Then we discuss some recent progress on the singular
elliptic problems related to the Hardy-Sobolev inequality. Existence,

multiplicity as well as regularity results are obtained.

A H: The method of moving plane

WEA: Rk, FEKEAF

B ®: 6 F 30 H, 14:30-15:30

HoOR: BEHFH 5501

# E: Inthislecture, I will discuss an important and powerful technique in
the study of nonlinear elliptic partial differential equations arising in geometry
and physics, known as the method of moving planes. Originating from the
classical work of Alexandrov and Serrin, this method was subsequently refined
by Gidas, Ni, and Nirenberg in their seminal 1979 paper. I will explain the

main idea behind this method and mention some more recent advances.



A H: Liouville Rigidity for Real and Complex Degenerate Hessian
Equations

HEA: e, LEREAF

B ®: 7 A1 H, 09:00-10:00

o K: FIEHFIR 5501

# E: We prove Liouville rigidity theorems for translation-invariant real
and complex Hessian equations in the viscosity sense, where the PDE is
encoded by an admissible set $\mathcal{A}$. The main structural notion is
\emph{Liouville admissibility}, a recursive geometric condition requiring
each quotient set to be either boundary compatible or to fall into a terminal
class. Our main theorem states that every bounded, globally
$C{0,\alpha}$ entire viscosity solution of $\mathrm{Hess} {\mathbb
F}u\in\partial\mathcal{A}$ is constant ‘\emph{if and only if}
$\mathcal {A}$ is Liouville admissible; thus the Liouville property is
characterized as a geometric property of the admissible set. A central class of
examples arises from polarizations of univariate G{\aa}rding polynomials
satisfying the monotone root sequence condition, producing mixed
elementary-symmetric admissible sets and recovering the standard $k$-
Hessian equations as monomial cases. The framework also allows anisotropic
constructions, including linear pullbacks and intersections of admissible sets.

This talk is based on joint work with Hao Fang and Biao Ma.
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A H: Garding polynomials and applications

HEA: T, ERIFTAF

B [®: 7 A3 H, 16:15-17:15

o R: FEHFH 5501

# E: Motivated by classical hyperbolic polynomials and Caffarelli -
Nirenberg - Spruck theory, we introduce Géarding and ideal Garding
polynomials to capture the ellipticity and convexity features that appear in
fully nonlinear PDEs. I will discuss some interesting properties of these
two classes and their relation with Lorentzian polynomials. I will mention
some applications to combinatorics and probability theory, including
Rayleigh inequalities and log-concavity for generating functions of matroids

and graphs. This talk is based on a joint work with Hao Fang.





