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MW H: On sharp discrete Hardy-Rellich inequalities

mEAN: HAR

WENFTAERAL: EIRITIE R

WEME: Although the history of Hardy inequalities found its origin somehow in
the discrete setting, the discrete Hardy-Rellich inequalities are much less understood
comparing to the continuous situation. We will show discrete Hardy-Rellich
inequalities on $\mathbb{N}$ with $\Delta™\frac{\ell}{2}$ and optimal constants, for
any $\ell \geq 1$. As far as we are aware, these sharp inequalities are new for $\ell
\geq 3$. Our approach is to establish some sharp first order Hardy inequalities using
weighted equality, and then to handle the higher order cases by iteration. We provide
also a first order Leray type inequality on $\N$ with the same constant as the
continuous setting. The main idea to get weighted equalities works also for general

graphs. This is a joint work with Xia Huang at ECNU.

MERH: Nonlinear Schradinger equations and systems on graphs

wmEN: B

REANBTERAL: AL5myE K

WEME: We focus on several nonlinear Schréiinger type equations or systems on
locally finite graphs. After some preliminaries and basic settings for calculus of
variation on graphs, we propose several results about the existence and convergence
of solutions for these equations or coupled systems. In additional, we also provide
several numerical experiments to illustrate these results. The works are in cooperation

with Zhang N., Han X.L., Shao M.Q. and Xu J.Y.



WA HE: Multiple solutions of Kazdan—Warner equation on graphs in the negative
case

wmEN: XX

WENERA: HEARKY

MEME: The Kazdan-Warner equation arises from the basic geometric problem
on prescribing Gaussian curvature of Riemann surface, which was proposed on graphs
by Grigor’yan et al. in 2016. In this talk, we consider the Kazdan—\Warner equation on
connected finite graphs in the negative case, and give its multiple solutions by

variational method. This is based on a joint work with Prof. Yunyan Yang.

WEHE: Sublinear-Time Algorithms for Graph Clustering

wEN: %

WENFAERAL: b ER RO K

WEME: Due to the massive size of modern network data, algorithms that only read
a small portion of the graph are receiving growing interest. Such algorithms are known
as sublinear-time algorithms in the theoretical computer science community. In this talk,
I will present a new sublinear-time algorithm for graph clustering, called local robust
clustering oracle, that are tailored for analyzing the cluster structure of graphs with
noisy partial information. Using conductance based definition for measuring the quality
of clusters, our local clustering oracle can answer if a given vertex v is a noise or not,
and answer membership queries (“which community does v belong to?”’) for any vertex
v that is not a noise, both in sublinear time. The oracle provides consistent answers and
correctly classifies almost all vertices with respect to a set of hidden planted ground-
truth clusters. | will also discuss how to generalize such clustering oracle to signed

graphs.



WM H: Existence of solutions to Chern—Simons systems on graphs

WEN: IR

WENFTERAL: o E AR

WERE: In this talk, we introduce two Chern—Simons systems on graphs. We use
the upper and lower solutions method to get the existence of solutions. We also take a

new method to get the asymptotic behaviors of solutions.

W H: Mean value inequality and generalized capacity on doubling spaces
wEN: W

WENFERA: RERY

WEME: We prove a mean value inequality for subharmonic functions of a regular
Dirichlet form in a doubling metric measure space, assuming that the Dirichlet form
satisfies the Faber-Krahn inequality, the tail estimate of jump measure outside balls,
as well as the generalized capacity condition. We also prove the equivalence between

different forms of the generalized capacity condition.

MG HE: Delaunay decompositions minimizing energy of weighted toroidal graphs
wEN: MW

WENPTEERAL: AR RS

WEME: Given a weighted toroidal graph, each realization to a Euclidean torus is
associated with the Dirichlet energy. By minimizing the energy over all possible
Euclidean structures and over all realizations within a fixed homotopy class, one obtains
a harmonic map into an optimal Euclidean torus. We show that only with this optimal
Euclidean structure, the harmonic map and the edge weights are induced from a

weighted Delaunay decomposition.



