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WwEHE: Upper bound estimates of eigenvalues for Hormander operators on non-
equiregular sub-Riemannian manifolds

wmEAN: Brik

WENTERAL: RS

WEME: In this talk, we report some recent results on eigenvalue problem for self-
adjoint Hormander operators on non-equiregular sub-Riemannian manifolds. By
Rayleigh-Ritz formula and the subelliptic heat kernel estimates, we establish the
upper bounds of eigenvalues which depend on the volume of subunit ball and the
measure of the manifold. Under a certain condition, we obtain the explicit upper
bounds of eigenvalues which have the polynomially growth in $k$ with the optimal

order related to the non-isotropic dimension of the manifold.

W& HE : Recent progress on first eigenvalues of hyperbolic surfaces for large
genus

WwEN: RO

Wi AN RAL: TR

WEME: In this talk we will discuss several recent results on first eigenvalues of
closed hyperbolic surfaces for large genus. For example, we show that a random
hyperbolic surface of large genus has first eigenvalue greater than $\frac{3}{16}-
\epsilon$, extending Mirzakhani's lower bound $0.0024$. This talk is based on

several joint works with Yuhao Xue.

W5 E : Lower bounds for the first eigenvalue on Kahler manifolds
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WENPERALL: JRMIR

WERE: In this talk, we will present lower bounds for the first nonzero eigenvalue
of the Laplacian on closed Kahler manifolds and compact Kahler manifolds with
Dirichlet and Neumann boundary, in terms of dimension, diameter, and lower bounds
of holomorphic sectional curvature and orthogonal Ricci curvature. This is a joint

work with Xiaolong Li (Wichita State University).

WwERH: Liouville theorem for a class semilinear elliptic equation on Heisenberg
group

WEN: A

Wi AFERAL: hER A EAR K

MEME: We obtain a Liouville type theorem to the classical semilinear subcritical
elliptic equation on Heisenberg group. The soul of the proof is an a priori integral
estimate, which is deduced from a generalized differential identity found by Jerison

and Lee in 1988. This is joint work with Qianzhong OU.

WE®E: The relative volume of Poincare-Einstein manifolds

wEN: EJ7

WmENFERAL:  E AR

WEME: For a Poincare-Einstein manifold, the Bishop-Gromov comparison
theorem tells us that the relative volume is a non-increasing function of the geodesic
radius. In this talk, I will show that the fractional Yamabe constant at the conformal
infinity provides a lower bound for this function. As an application, this implies a gap

phenomena and the rigidity theorem.



W@ HE: Eigenvalue and heat kernel estimates on the canonical bundle of Kaehler
manifolds

WmEN: K

WENFERALL: BRI R

WMERE: Let M be an m dimensional closed Kaehler manifold. We will present
certain eigenvalue and heat kernel estimates for the Hodge Laplacian acting on
smooth sections of the canonical bundle of M, i.e., (m,0)-forms. The main results only
rely on the bound of the Ricci curvature, and the volume and diameter of M, instead
of the bound of the whole curvature tensor for general differential forms. This is a

joint work with Zhigin Lu and Qi S. Zhang.

WG HE: Heat kernel and Green function on subgraphs of a complete graph
wmEN: M

mENFERAL: HEHERY

WERE: We derive expression for the subgraph heat kernel and compute the
coefficients of the expansion.By using the heat kernel expansions for the Laplacian on
a subgraph of a complete graph, we obtain formal expansions for the Green function

of the Laplacian. This is a joint work with Ngai and Yau.

WwmEBHE: Control of eigenfunctions on surfaces of negative curvature

wEN: &H

WENRERAL: HHERE

WERE: In this talk, we present a uniform lower bound for the mass in any fixed

nonempty open set of normalized Laplacian eigenfunctions on negatively curved
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surfaces, independent of eigenvalues. The result extends previous joint work with
Semyon Dyatlov on surfaces with constant negative curvature. The proof relies on
microlocal analysis, chaotic behavior of the geodesic flow and a new ingredient from
harmonic analysis called Fractal Uncertainty Principle by Jean Bourgain and Semyon
Dyatlov. Further applications include control for Schr&linger Equation and
exponential decay of energy for damped waves. This is based on joint work with

Semyon Dyatlov and Stéhane Nonnenmacher.
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WEHE: The volume gap for minimal submanifolds in spheres

wmEN: HEe

WENFEERAL: b RmiE K

HMERE. We show there is a volume gap for nonembedded closed minimal

submanifolds in spheres, generalizing Li-Yau’s result from 2 dimension to arbitrary
8



dimension and in particular, proving the Solomon-Yau conjecture for nonembedded
case. Besides, for certain minimal CSC hypersurfaces, we also obtain some volume

gap results, improving the general gap of Cheng-Li-Yau in these special cases.

& HE . Bounds on the spectral radius of graphs

BN MOEER

WENPTEERAL: AR TR

WERE: In this talk, we report results and open problems on the upper bounds of

the spectral radii of graphs.

M HE : Stability of capillary hypersurfaces and the second Robin eigenvalue
wEN: HH

WENPTERAL: HTRF

WEME: In this talk, we study stability of capillary hypersurfaces. We prove that a
capillary hypersurface in a geodesic ball in space forms or a horoball in hyperbolic
space is stable if and only if it is umbilical. In particular, the relationship between the
stability problem and the estimate for the second Robin eigenvalue of the Jacobi
operator will be mentioned. This is based on the joint work with Jinyu Guo and

Guofang Wang.

WwEH: Some Properties of Solutions to Biased Infinity Laplacian Equations
mEN: BET
WENPTEERAL: B R



WMERE: In this talk, we will discuss a kind of infinity Laplacian equations arising
from the biased tug-of-war in random games. Various properties of the solutions for
such equations, including the gradient estimates, the Harnack inequalities for both
nonnegative u and |Dul, the principal eigenvalue are established. We will also prove

some existence and uniqueness results of eigenfunctions for the principal eigenvalue.

WwEHE: Talenti's comparison theorem for Poisson equation and applications on
Riemannian manifold with nonnegative Ricci curvature

WwEN: KR

WENFEERAL: HERY

WEME: In this talk, we will report Talenti's comparison theorem for Poisson
equation on complete noncompact Riemannian manifold with nonnegative Ricci
curvature. We will show how to use Talenti’s comparison result to prove the Faber-
Krahn inequality for the first eigenvalue of Dirichlet Laplacian, $L"1$- and
$LMinfty$-moment spectrum, especially Saint-Venant theorem for torsional rigidity
and a reverse Hdder inequality for eigenfunctions of Dirichlet Laplacian. This is the

joint work with Professor Haizhong Li.

WEBE . Estimates for sums of eigenvalues of the free plate with nonzero
Poisson's ratio

wmEN: BH

WwENFTERAL: WK

WEME. By using the Fourier transform, we successfully give Kréger-type
estimates for sums of eigenvalues of the free plate (under tension and with nonzero

Poisson's ratio) in terms of the dimension of the ambient space, the volume of the
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domain, the tension parameter and the Poisson's ratio. This talk is based on a joint-

work with Ms. Shan Li.

WwEH: Regularity of free boundary for the Monge-Ampere obstacle problem
wmEAN: HIkIk

WENFTERAL: B HRS

WEHE:

In this talk, we talk about the regularity of the free boundary in the Monge-Ampere
obstacle problem

det D?*v = f@W)Xw>0y, in Q
v=u19, on JN.
Assume that  is a bounded convex domain in R", and f,vy > 0.Then I' = 0{v = 0} is

smooth if f is smooth; and I' is analytic if f is analytic. This is a joint work with Prof.
Tang Lan and Prof. Wang Xu-Jia.

MEHE: Cheeger constant, spectrum and volume entropy on metric measure
spaces with non-negative Ricci curvature

wmEN: FHE

WENFERAL: o E R RO R

WEME. We prove a sharp dimension-free isoperimetric inequality, involving the
volume entropy, in non-compact metric measure spaces with non-negative synthetic
Ricci curvature. For spaces which admit a needle disintegration, we show that the
sharp isoperimetric inequality is achieved only when a 1-dimensional space with
density $e"{-t}$ is split off. All the results are proved in the non-smooth framework,

but new even in smooth metric measure spaces.
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WEBE : Quemassintegrales and Geometric measures

wmEN: HFRL

WENFTERALL: ViR RS

WMERE: We will investigate the geometric measure on set of convex bodies. The
late researches indicate those geometric measures are closely related to
quemassintegrales of convex bodies and mean curvature integrals. More isoperimetric
inequalities for geometric measures will be introduced. The talk is based on joint

works with N. Fang, W. Xu and B. Zhu.
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