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Rational ellipticity of Riemannian manifolds

RE A / Speaker: B/
B {i] / Affiliation: RIFFAE

REHEE / Abstract

A compact simply connected Riemannian manifold is rationally elliptic, if it has finite dimensional
rational homotopy groups. We will discuss some recent results on rational ellipticity of Rieman-
nian manifolds.

1 Af&7Y / Biography

BRI, S AFERERFZRKIERIBR. FEMNERELAMEXRINIBAR, HRNEE
EIEA BRI LA SN BER, URATEEHENEFERR. 1 Geometry & Topol-
ogy. Advances in Mathematics. Mathematische Annalen EFEEFIARZRIEX, GEFEXRE
ARFEEEFRE LB,

Whitney-Form-Based Cellular Sheaves: Construction,
Laplacians, and Flat-Transport Moduli

RE A / Speaker: Br3I
BA(i] / Affiliation: FTANREIIAZE

REHEE / Abstract

In graph neural networks, message passing primarily characterizes relationships through ver-
tices and edges. High-dimensional data, however, necessitates comparisons between higher-
dimensional simplices. Simplicial complex models and sheaf models provide mechanisms for
high-dimensional message passing. Consequently, constructing cellular sheaves with favorable
geometric and topological properties on simplicial complexes is of significant importance for re-
search into topological deep learning. In this talk, we introduce the Whitney-Form-Based Cellular
Sheaves. By reconstructing moments, we derive oriented stalk metrics and combine them with
flat transport defined over the partially ordered set of faces of a simplicial complex, and yielding
the corresponding sheaf Laplacian. We will discuss the fundamental properties of these cellular
sheaves, the tools they offer for investigating the geometry and topology of spaces, and their
potential applications in topological deep learning.

1 Af&7T / Biography

BRI3, MMEENAFEEELHARE (FEHINIKE), SIHE . MRS mEIERINUE
D TUTREZIMBINAREESZE, BHIEE Neural Networks, Computer-Aided Design &
ZPERERRT LEARTEARNLX,
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FZEARTEIRHRIN ZIWF

The Kahler Degrees of Self-Maps of Generalized Grassmannians

RE A / Speaker: E&iE3Y
A1 / Affiliation: HFIBEENFFR

REHIE / Abstract

Generalized Grassmannians constitute a fundamental class of flag manifolds associated with
Lie groups. This talk addresses the classification of their self-maps in terms of the induced en-
domorphisms of their cohnomology rings. Our main result reveals a striking rigidity phenomenon:
despite the rich and intricate structure of these cohomology rings, the induced endomorphisms
fall into only two natural types—Adams operations determined by the K&hler degree and Dynkin
symmetries induced by automorphisms of the Dynkin diagram.

4~ Af&i7Y / Biography

Eﬁi’é%’] FERNERKFESRARFARRARE, TEMNEREIGIN. BB SKEULER
o 1987 ERILFAFELF ML, FEEFRIFEE. FTEETEN EEAR R M E S SRS

E}Z¥o BREREARFE_ER, EBRASHHGHT —FR. ASHBRFELER. BRBEEMN

HEMLEAT. FEHERFRESHFERE,

On the boundedness of almost flat Spin“ manifolds

IREA / Speaker: BH/IHZT
B{i] / Affiliation: SPRIBRECFEFR

REHEE / Abstract

The Farrell-Zdravkovska-Yau conjecture asserts that every almost flat manifold bounds a compact
manifold. We prove this conjecture for spin® almost flat manifolds in low dimensions, or in arbitrary
dimensions with suitable holonomy groups.

In contrast to the group-theoretic techniques employed in earlier works, we introduce a new topo-
logical approach to tackle this conjecture. Our method combines the Atiyah-Singer index theorem
for spin® manifolds with the Hopkins-Singer-type integral lifts of Wu classes in algebraic topology.
This is a joint work with Fei Han and Weiping Zhang.

AA"ﬁﬁ / Biography
IR, PENEREFESAGHFARREIMARA. BLESH, 2017 FRIIMLEEILAFEH
T@i%ﬁ, EERERFREFS ZAREFMARMNEBLERBMRIE. TEMRRREE
IRETERAARIN. BTV ANSEYERNNA, XFFERERCIE. RESHEENRETCH
B, UBASHRIEIC P AYIRTMNARL,
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JEIEEmEER S ESETEVR
RE A / Speaker: Ith
B[ / Affiliation: BE&BITSEAZE

IREHHE / Abstract

®& M A—XEARR, EEFEEFESEmMENREESE, M LG8 EMEREEEN
HRE=(8), 7 M NERS EREALER THETIE, A M VFESEHMEESERTE, K
IRENA F.T. Farrell 5iREATZIETERINSENOHESERRHE,

4 Af&E7Y / Biography

IR, BEIMERERXMEMRRMATR. 2014 FRFERERAEELEN, GEFERE
ERMRBFRZFHRONEELERRFHEBNRERE, TEARAKLIEINSLAHH, S5 %
RN, R ERBHER, URHEEZRREESTEEH

Topological obstructions to geometric positivity on Calabi-Yau
manifolds

IRE A / Speaker: ZFEFE
Ba{1 / Affiliation: EBAZ

IREHIZE / Abstract
—RIANF-EREAAFINE BEEREEAINIME, BIRGEASFLEIEMS A AEM, EXMRE
IR — RIS S HEREBIA L — R EFESRFZEX I NIMEE,

1~ A&7 / Biography

TF, SEAFHFRFFRBE. BLESH, BERAFEFERNFZESRESE, 2004 FREN
KEFLFAL, 2009 FRIEFRAFIELFNL, BERFAFELE, 2023 FMAEEXF, TE
MERARIN. B TARBXRZXGEHR, ERSaEANAEE. mESRERTH
A
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EFitEiaf a0 2R SiaMES

| A / Speaker: EETE
BA{i] / Affiliation: HIAKZE

IREHHE / Abstract

HENEEBN A& (CAGD) WEEBIRERN =4/ AREH# TSI S I2, HPRFIMNEHN S
AR BN K BERER . AT, %F4 CAGD MEF/LAIMEIRITENIE, TRz BT IEENIE
FI= R BRINEMN R A E1C. MBERERANAEENYT KX, BEIGITSMER T RIEH
ERNEFNEEERY, XTEMSHND FETEURLAE, A, BUFEERA
RABBERHRIMERSITRIRIC IR, TIRENAT LUIFEEIE (persistent homology) A
ZOD T ERiTERIN (computational topology) , IMAIRFfRR =4 AR E IEIRIMNER SIET
EH A ER Rk, #MARITENMEENIRFNEIT (Computer Aided Topological Design) %
SFIRWH TS,

1 AfE7Y / Biography

BRE, IWIAERERZFREE. FLESM, 1996 FRIVIKFFLFI, 2004 FIRH
IRFELTFN, FENEHHENEBILENGIT. T ENHEIRIMGIT. BINUES T REFE
FEEMR, KRBT EENBES EZRETRERBENEIMNGITFE. SRERBARNERL_E
2. FHETE CAD& CG ERHER—FLRE,
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Persistent Local Laplacian Prediction of Protein—Ligand Binding
Affinities

iRE A / Speaker: NfiE

BA{i] / Affiliation: EBRIET K%

REHHE / Abstract

Accurate prediction of protein—ligand binding affinity remains a central challenge in structure-
based drug discovery. The effectiveness of machine learning models critically depends on the
quality of molecular representations, for which advanced mathematical frameworks provide pow-
erfultools. In this work, we employ a novel mathematical theory, termed the persistent local Lapla-
cian (PLL), to construct molecular descriptors that capture localized geometric and topological
features of biomolecular structures. The PLL framework addresses key limitations of traditional
topological data analysis methods, such as persistent homology and the persistent Laplacian,
which are often insensitive to local structural variations, while maintaining high computational
efficiency. The resulting molecular descriptors are integrated with advanced machine learning al-
gorithms to develop accurate predictive models for protein—ligand binding affinity. The proposed
models are systematically evaluated on three well-established benchmark datasets, including
PDBbind-v2007, PDBbind-v2013, and PDBbind-v2016, demonstrating consistently strong and
competitive predictive performance. Computational results show that the PLL-based models out-
perform existing approaches, highlighting their potential as a powerful tool for drug discovery,
protein engineering, and broader applications in science and engineering.

1~ A&7 / Biography

Yifg, ERIEBTAFENIERE, MLTESIH. TEMNERBIRINUINHAR, ARNBEIEEE
ECit. RESEBEFIRINSUE Do 7E Nature Machine Intelligence, Homology, Homotopy and
Applications FHATIARIEX+RE, FREXRBARFZEEEIFIE,
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Reduced characteristic number criteria for equivariant bordisms

RE A / Speaker: BFE
BA] / Affiliation: EB K%

REHHE / Abstract
Classical equivariant bordism theories require computing the full collection of equivariant char-

acteristic numbers to detect whether an equivariant manifold bounds equivariantly or not. In this
talk, we consider simplified equivariant bordism characterizations for two families of equivariant
manifolds with isolated fixed points: unitary T*-manifolds and closed smooth (Z,)*-manifolds.
For a unitary T*-manifold M with isolated fixed points, we establish an equivariant unitary bor-
dism criterion built entirely from a single polynomial of equivariant Chern classes. We further
introduce the minimal distinguishing degree and obtain two key inequalities that capture the in-
terplay between dim(A/) and the Euler characteristic (M) through this minimal distinguishing
degree. This is also applied to Kosniowski’s conjecture and its toric generalization. By contrast,
for a closed smooth (Zs)*-manifold with isolated fixed points, we derive a more concise equiv-
ariant bordism criterion relying solely on the powers of the top equivariant Stiefel-Whitney class.
Our new criteria substantially reduce computational demands. This is joint work with Runze Chen
and Leqi Yang.

1 AfE7Y / Biography

a5, B, EERFHFRFFREE, BLESH. TEMEREEIN TRELSIFER
5, EFETHADERALEE. [~ X Smith 752, Kosniowski FFENAR LESEEMRFRHR,
&ZZRTE Math. Ann., Trans AMS, IMRN, Math. Z., AGT, Math. Res. Lett. T t. ZRERFE
KEARNFEERAEHELFHSESTES, BRAEFHEARER_FR (41),

Linear circle quotients of products of odd-dimensional spheres:
classification and geometric applications

RE A / Speaker: K3
B{i] / Affiliation: JBINAZE

REHE / Abstract

In this talk, we study the topology and geometry of orbit manifolds arising from free diagonal
linear circle actions on §27*1! x §2n+1, We first present an explicit arithmetic classification of these
manifolds up to PL homeomorphism for every n > 1. We then discuss more refined homotopy and
diffeomorphism classification results in dimensions 9 and 13. Finally, we explain two geometric
applications of the diffeomorphism classification. This is joint work with Su Yang.

A Af&7Y / Biography

I, SRINAFEIRFETH T, 2018 FREAAFMLF AL, 2022 FREHITEAFELF I,
MMAELRTt. 2023 £ X 2025 FEEHHIMEAFZMNEFLEMR, 2025 FMNEBMKF. E
BRI BERERISELIL.
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The existence of SC?” metrics on manifolds which are like the
octonionic projective plane

RE A / Speaker: FBH
B{i] / Affiliation: HPFIPEEFFR

REHEE / Abstract

A Riemannian metric has the SCP property at a point p if every geodesic issued from p is simply
closed and all these geodesics have the same prime length. We show that smooth closed simply
connected manifolds whose homology groups are isomorphic to that of the octonionic projective
plane admit such metrics. This is a joint work with Martin Kerin and Chao Qian.

1 AfE7Y / Biography

7PH, PERIFERHFES RAARFRARFMAAR. ELESM, 2007 FREFSEEAFHFER
T2, RAFEHANFERZEREERAAIE. FENESERTIRINAR, HRAREIERR
PE. BHER. MR RILAEN, HRBRELZRT Duke Mathematical Journal. Geometry
Topology. Mathematische Annalen EE8T,

57 / TBA
R A / Speaker: ERIE
4] / Affiliation: HRIBERIIFEHE AT IR

IRESHEE / Abstract
IREHEERRH,

A Af&7Y / Biography

BRE, PERFHRRIIGCERRAREERIEM, 2012 FFR/RET I AFRRINGERF S
AREWMNEEF S, 2020 FHRFERFRAFZITEVNEARARELF (. FEMNEITTERIMENVIEE
FIS5EYEFAESRIBRHNAMR, FKEFRIMNUBDT. RINAREFZIREYEFSERE
STEREYIR T
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Some questions related to free-by-cyclic groups and tubular
groups

REA / Speaker: HEZE

BT / Affiliation: _EiBHLIKRE

REHHE / Abstract

We prove that a CAT(0) free-by-cyclic tubular group with one vertex is virtually special, but many
of them cannot virtually act freely and cocompactly on CAT(0) cube complexes. This partially
confirms a question of Brady—Soroko and answers a question of Lyman in the negative. Further-
more, we provide examples of free-by-cyclic groups amalgamated along cyclic subgroups that
are not virtually free-by-cyclic. This answers negatively a question of Hagen—Wise. Lastly, we
exhibit an example of a cyclic-subgroup-separable tubular group that does not have the property
(VRC) (i.e. every cyclic subgroup is a virtual retract). This answers a question of Minasyan in the
negative. This is a joint work with Xiaolei Wu.

1 AfE7Y / Biography

H2%E, DEANKERFLHRAIE. 2012 FRMIMEELAFHEB IR, GEFERFH
FHRAFASIIELEMARRRAZMYEREHIT. SRiHT. TBENERINES L AECH
R, RN RIEE R FRVEHER, MURENREIERS L AEIMERZ BB R,

Towards a topological trinity for speech intelligence

RE A / Speaker: K—%
B[ / Affiliation: RAAEHEAZ

REHHE / Abstract

Over more than a decade of interdisciplinary research in topological analysis and deep learning
with image and video data, Carlsson and colleagues have established a paradigm for detecting
and utilizing their topological distributions and dynamics that incorporate the three interacting
areas of data science (of signals), artificial intelligence (of machines), and neuroscience (of hu-
mans). In this talk, I’ Il report on progress towards topologically understanding speech data
both by analogy and in contrast. Specifically, we integrate topological time series analysis with
machine learning to capture structural features in consonant classification, while enhancing in-
terpretability and robustness against noise compared to traditional techniques. This is joint work
with Zeyang Ding, Pingyao Feng, Qingrui Qu, Siheng Yi, Zhiwang Yu, and Haiyu Zhang.

1 A&7} / Biography

K—%, AR AKERFERBEHIE, 2007 FRIEEAREFLTFA, 2013 FHREERBEHIX
AEHEF TR0, SEEEFRICAFEIHNGERR, TERRRERINRESKEULME. it
WAEEER, RNRREINSAEEERRSYIE. HERHSHMNANRZEF RN H.

BEhLE. MFAE. MT5— MBS
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