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WA HE: Topological Approaches to Hypergraphs and Hypernetworks
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WEME: In this talk, guided by the applications to higher-order interaction network
and hyper-network, we will discuss some topological approaches to graphs and
hypergraphs, including path homology introduced by S. T. Yau et al, and their
generalizations such as hypergraph homology, which is an extension of simplicial
homology. We will also report some of our recent works on the topic, including a frame
work for introducing a new theory which unifies various aspects of topological
approaches for data science, by being applicable both to point cloud data and to graph

data, including networks beyond pairwise interactions.

WEBH: FHERRE

WmEN: BHMW

Wi AR AR

TR E : Thurston [BIHERFE IS 7EIE I =4k Haken I 19X Ak 5 B rp ok 4 5522
TER o AR, ARSI N BIHERR ARFAE, g S it T [ AR 5 T ) LAl 2 T 1
RZNER R AR NS, FRATRAS 2 i TH AL LR 51 43 5 B, DAty T B4 o 3
B o AR B R ZE A B AR s e, RHRSFEH T EREREE
Viazovska 1) 8 4. 24 AEBRHERUE B . W5 AR B 5 E BRI Z B H0R
&1



wEBHE: Entropic Ricci curvature in view of Bochner's formula
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WERE: In 2012, Erbar and Maas defined a Ricci curvature notion on finite
Markov chains based on the displacement convexity of the Entropy functional. This
curvature, henceforth called Entropic Ricci curvature, is a discrete analogue of the
famous synthetic Ricci curvature introduced by Lott, Sturm and Villani, and it enjoys
several analogous results of functional inequalities (e.g., modified logarithmic
Sobolev inequality). This curvature, however, has only been computed for some
Markov chains/graphs with nice structures by the reformulation of this curvature via
Bochner's formula. For general Markov chains, the curvature computation is

relatively unknown, and in this talk I will present my work on this topic.

WwEHE: Monotonicity of Steklov eigenvalues on graphs
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WEME: In this talk, we will present our recent work on extending the
monotonicity of the first Steklov eigenvalues on trees found by Zunwu He and Bobo
Hua to higher Steklov eigenvalues on graphs. This actually gives a positive answer to
a question proposed by He-Hua. This talk is based on a joint work with Ms. Yingtao

Yu.



M4 H: Discrete Schwarz rearrangement in lattice graphs
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WEME: In this talk, we define the discrete rearrangement in Z*d, and prove a
discrete version of the generalized Riesz inequality. As a consequence, we will derive
the extended Hardy-Littlewood and Polya-Szego inequalities. We also discuss some
applications of our findings. The talk is based on a joint work with Hichem Hajaiej

and Bobo Hua.

R H: Spectral theory for p-Laplacians on graphs and signed graphs
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WEME: The spectrum of the graph p-Laplacian is closely related to many
properties of the graph itself. In this talk, we will present some recent results on the
eigenvalue problem for graph p-Laplacians. New nodal domain theorems for p-
Laplacians on signed graphs that we showed in a most recent joint work with

Chuanyuan Ge and Shiping Liu, will be discussed.



