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wREBHE: Asymptotic behaviour of Dirichlet eigenvalues for homogeneous
Hormander operators and algebraic geometry approach

wmEN: Bk

wENPERLL: HDUK

REMEL: In this talk, we study the Dirichlet eigenvalue problem of homogeneous
H\"{o}rmander operators $\triangle {X}=\sum_{j=1}"{m}X {j}"{2}$ on a bounded
open domain containing the origin, where smooth vector fields $X {1}, X {2},\ldots,
X {m}8$ (as linear differential operators) are linearly independent and satisfying
H\"{o}rmander's condition and a suitable homogeneity property with respect to a
family of non-isotropic dilations. Suppose that $\Omega$ is a smooth open bounded
domain in $\mathbb{R}"n$ containing the origin. Combining some new subelliptic
heat kernel estimates, and a famous resolution of singularities in algebraic geometry
and some refined analysis involving convex geometry, we establish the explicit
asymptotic behaviour $\lambda_k\approx k" {\frac{2}{Q {0} }}(\In k)"{-
\frac{2d_{0}}{Q {0}}}$ as $k\to Hinfty$, where $\lambda k$ denotes the $k$-th
Dirichlet eigenvalue of $\triangle {X}$ on $\Omega$, $Q {0}8$ is a positive rational
number, and $d_{0}$ is a non-negative integer. Furthermore, we also give the optimal
bounds of index $Q {0}$, which depends on the homogeneous dimension associated

with vector fields $X {1}, X {2} \ldots, X {m}$.



HREMHE: Family APS index theorem, equivariant higher spectral flow and eta form
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WEME: Atiyah-Patodi-Singer established the index theorem for manifold with
boundary. The general family extension of the APS index theorem was given by
Melrose and Piazza by using the b-calculus and the spectral section. The boundary
term there is the eta form with perturbation. In this talk, we will generalize the
spectral section and the eta form to the equivariant case for a fiberwise compact Lie
group action and discuss the properties of them. We will also discuss some problems

about the family index theorem with boundary.

HwREMBHE: Degenerating hyperbolic surfaces and spectral gaps for large genus
wEN: RoHE

wENPERLL: JFERE

WREME: We study the differences of two consecutive eigenvalues $\lambda_{i}-
\lambda_{i-1}$ up to $i=2g-2§ for the Laplacian on hyperbolic surfaces of genus $g$,
and show that the supremum of such spectral gaps over the moduli space has infimum
limit at least $\frac{1} {4}$ as genus goes to infinity. A min-max principle for
eigenvalues on degenerating hyperbolic surfaces is also established. This is a joint

work with Haohao Zhang and Xuwen Zhu.
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k&M H: Harmonic maps with finite hyperbolic distances to the Extreme Kerr
wEN: R
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WREMEL: We study harmonic maps with finite hyperbolic distances to the Extreme
Kerr from domains in the 3d Euclidean space to the hyperbolic plane. We prove that
such maps have unique tangent maps at the black hole horizon. This particularly
completes the regularity problem of harmonic maps arising from stationary axi-
symmetric solutions of the Einstein vacuum field equations with mutiple black holes,
dating back to Weinstein 1989 and Li-Tian 1992. This is joint with Q. Han, M. Khuri

and G. Weinstein.



wREMHE: Analytic and Reidemeister torsions of digraphs
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WREMEL: We define the notions of Reidemeister torsion and analytic torsion for
directed graphs by means of the path homology theory introduced by Grigoryan-Lin-
Muranov-Yau. We prove the identity of the two notions of torsions as well as obtain
formulas for torsions of Cartesian products and joins of digraphs. This is a joint work

with Grigoryan and Yau.

REMHE: The spectrum of the linearized operator of the ground state of a system of
Klein-Gordon equations

wEN:
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WREMEL: In this talk, we will first review the existence of ground states for a
system of Klein-Gordon equations. In order to study the stability of such solutions, we
shall study the spectrum of the corresponding linearized operator. We will give a
complete description of the spectrum set for this linearized operator (in the radial
case): the existence of a unique negative eigenvalue, no resonance, no embedded
eigenvalue and the spectral gap property. This is based on a joint work with Yan Cui

and Kai Yang.



WEMMHE : Principal Spectral Theory and Variational Characterizations for
Cooperative Systems with Nonlocal Diffusion
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WEME: We study a general class of cooperative systems with nonlocal diffusion
operators that may or may not be coupled. These systems are either “strong” in
cooperation or “strong” in the coupling of the nonlocal diffusion operators, and in the
former case, diffusion may not occur in some of the components of the system at all.
We prove results concerning the existence, uniqueness, multiplicity, variational
characterizations of the principal eigenvalue of the system, the spectral bound, the
essential spectrum, and the relationship between the sign of principal eigenvalue and
the validity of the maximum principle. We do so using an elementary method, without
resorting to Krein-Rutmen theorem. This is a joint work with Yuanhang Su and Ting

Zhang.

HREMHE : Nodal domain theorems on signed graphs

wEN: X

WENFERAL: T ERERARKE

WEME: A signed graph is a graph whose edges are labelled by a signature. It
serves as a simple model of discrete vector bundle. The fundamental ideas of balance
and switching of signed graphs often leads to more systematic understanding of
various parts of graph theory. In this talk, we will make use of this structure to
establish nodal domain theorems for arbitrary symmetric matrices. This is an
extension of the discrete nodal domain theorem of Davies, Gladwell, Leydold, and
Stadler for symmetric matrices with non-positive off-diagonal entrices (which they
call generalized Laplacians). We also discuss further applications to the spectral
theory of graph p-Laplacian. This is based on joint works with Chuanyuan Ge and

Dong Zhang.



HREMBH: Bounds of the sum of eigenvalues for Dirichlet problems involving
nonlocal operators
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REME:

In this talk, we first consider the eigenvalues {A;()}: of the Dirichlet problem

(=A)*'u = M(—=A)2u + pu) in 9, wu=0 in BV \ Q,

where 0 < s9 < 81 < 1, N > 281 and (—A)®
Cauchy principle value sense.

Secondly, we show bounds for the sequence of eigenvalues {A;(£2)}; of the Dirichlet problem

is the fractional Laplacian operator defined in the

Lau= Au in €, w=0 in RY \ Q,
where La is the logarithmic Laplacian operator with Fourier transform symbol 21n|{|. The
logarithmic Laplacian operator is not positively defined if the volume of the domain is large
enough.
In this talk, we obtain the upper and lower bounds for the sum of the first k eigenvalues

for above two type nonlocal operators by extending the Li-Yau method and Kriger’s method
respectively.

wREMHE: An almost Euclidean isoperimetric inequality

wEN: KR

RENFTERLL: & HRIHTE R

REMEL: Brendle proved a sharp isoperimetric inequality on noncompact
manifolds with nonnegative Ricci curvature. We localize his argument to show a local
almost Euclidean isoperimetric inequality under the assumption of almost

nonnegative Ricci curvature and almost Euclidean volume.



HREMHE: On minimal submanifolds in spheres immersed by first eigenfunctions
wEN: LM

RENFTEERAL: A IR

REME: Minimal submanifolds in spheres immersed by first eigenfunctions
($\lambda_1-$immersed) appear in many places naturally. In this talk we will review
some spectral properties of minimal submanifolds in spheres and applications in
various geometric variational problems. Moreover, some examples and
characterizations of $\lambda_1-$immersed minimal homogeneous 3-dim and 4-dim

tori in spheres will be presented.

HwREMHE: Uniqueness of the non-trivial solutions of some degenerate Monge-
Ampere equation

wEN: KK

RENFTERLL: BHAKS

MEME:

Consider the following degenerate elliptic Monge-Ampére equation

det D?>u = f(—u), in 1)
uw=0, on Q. ()

Under suitable structure conditions on f(t), we can show u and the
solutions of linearized equation has the same symmetric property as
the domain. Then for special f(t) = t”, p > n, uniqueness of the non-
trivial solutions is given. This is a joint work with Cheng Tingzhi.
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