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R H: Detecting correlation in stochastic block models
# E : A basic goal for random graph matching is to recover the vertex
correspondence between two correlated graphs from an observation of these two
unlabeled graphs. Random graph matching is an important and active topic in
combinatorial statistics: on the one hand, it arises from various applied fields such as
social network analysis, computer vision, computational biology and natural language
processing; on the other hand, there is also a deep and rich theory that is of interest to
researchers in statistics, probability, combinatorics, optimization, algorithms and
complexity theory. An important task before matching is to test whether two graphs
are indeed correlated (ie, the detection problem). In this talk, I will present some
recent progress on detecting correlations between two graphs sampled from stochastic
block models, featuring the algorithmic and computational issues. Our work is
inspired by recent work on detecting correlations for Erdos-Renyi graphs.  This is

based on joint work with Guanyi Chen, Shuyang Gong and Zhangsong Li.
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10:35-11:05 HIBF (FRIZEKZE)
8 H : Continuous Representation-Induced Regularization Methods for
Multi-Dimensional Data Recovery
. Most classical regularization-based methods for multi-dimensional imaging
data recovery can solely represent multi-dimensional discrete data on meshgrid,
which hinders their potential applicability in many scenarios beyond meshgrid. To
break this barrier, we propose a series of continuous functional representation
methods, which can continuously represent data beyond meshgrid with powerful
representation abilities. Specifically, the suggested continuous representation manner,
which maps an arbitrary coordinate to the corresponding value, can continuously
represent data in an infinite real space. Such an ameliorated representation regime
always facilitates better efficiency, accuracy, and wider range of available domains
(e.g., non-meshgrid data) of regularization based methods. In this talk, we will
introduce how to revolutionize the conventional low-rank, TV, non-local

self-similarity regulation methods into their continuous ameliorations, i.e., Low-Rank

6



----- “BRIHCE-IT S R B2

Tensor Function Representation (termed as LRTFR), neural domain TV (termed as
NeurTV), and Continuous Representation-based NonLocal method (termed as CRNL),
respectively. We will also show extensive multi-dimensional data recovery
applications arising from image processing (like image inpainting and denoising),
machine learning (like hyperparameter optimization), and computer graphics (like
point cloud upsampling) to validate the favorable performances of our method for

continuous representation.

EFA: BIRAL
11:10-11:40 Pl (REKR%)
R H: Function and derivative approximation by shallow neural networks
FE: We investigate a Tikhonov regularization scheme tailored explicitly for shallow
neural networks within the context of solving a classic problem: approximating an
unknown function and its derivatives in a unit cubic domain based on noisy
measurements. The proposed Tikhonov regularization scheme incorporates a penalty
term that takes three distinct yet intricately related network (semi)norms: the extended
Barron norm, the variation norm, and the Radon-BV seminorm. These choices of the
penalty terms are contingent upon the specific architecture of the neural network
being utilized. We establish the connection between various network norms and
particularly trace the dependence of the dimensionality index, aiming to deepen our
understanding of how these norms interplay with each other. We revisit the
universality of function approximation through various norms, establish rigorous
error-bound analysis for the Tikhonov regularization scheme, and explicitly elucidate
the dependency of the dimensionality index, providing a clearer understanding of how
the dimensionality affects the approximation performance and how one designs a
neural network with diverse approximating tasks. The numerical experiments verify

the theoretical analysis. It is a joint work with Yuanyuan Li (Fudan University).
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FERFEAN: FHE
14:20-14:50  EH LK)
M H : Improved Whole-genome Amplification and Bayesian Linkage Analyses
Enable High-Accuracy Non-Invasive Preimplantation Genetic Testing from Spent
Embryo Culture Medium
#E . Traditional preimplantation genetic testing for in vitro fertilization requires
invasive trophectoderm biopsy, which may harm the embryo. Non-invasive
preimplantation genetic testing utilizing cell-free DNA from spent embryo culture
medium is a potential alternative but faces challenges to clinical application due to
trace DNA content, maternal cell contamination, and high allele drop-out rates. We
applied an improved single-cell linear genome amplification method to 89 spent
embryo culture medium samples from 14 families affected by rare monogenic
diseases. A Bayesian linkage analysis method was developed to improve diagnostic
accuracy in non-invasive preimplantation genetic testing for monogenic disorders, and
an imputation method was established to reconstruct the embryonic genome for
assessing polygenic disease risk. DNA in all 89 spent medium samples was
successfully amplified, with 35% average direct genome coverage. Gaps were due to
absence of embryonic paternal or maternal allelic DNA rather than amplification
failure. Analysis of 125 disease-causing alleles yielded a report rate of 75 2% (94/125)
for monogenic disorders, and all reported samples displayed full concordance with
paired trophectoderm biopsy, discarded embryos, or amniotic fluid samples. To aid
clinical decisions, diagnoses are assigned confidence classifications. For a subset of
samples, reconstruction of embryonic genomes allowed calculation of type II diabetes
risk, which was consistent with risk calculations derived from corresponding
discarded embryos, trophectoderm biopsy, or amniotic fluid samples.Our approach
alleviates major limitations of non-invasive preimplantation genetic testing for

monogenic and polygenic disorders, offering a path to broad clinical application.
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ERAN: X CHFIHEKRE

14:55-15:25 X (GRKED

M H: Concentration inequalities and exponential convergence for mean-field weakly
interacting particle system and McKean-Vlasov equation

FE: In this talk, we will show concentration inequalities, exponential convergence
in the Wasserstein metric, and uniform-in-time propagation of chaos for the
mean-field weakly interacting particle system related to McKean-Vlasov equation. By
means of the known approximate componentwise reflection coupling and with the
help of some new cost function, we obtain explicit estimates for those three problems,
avoiding the technical conditions in the known results. Our results apply to possibly
multi-well confinement potentials, and interaction potentials W with bounded second
mixed derivatives which are not too big, so that there is no phase transition. Several

examples are provided to illustrate the results.

EFAN: KEH
15:55-16:25  ZFHIT (R KE)
R H: Uniform boundedness versus instantaneous blow-up of physical entropy of the
compressible idea gases
FE. As one of the basic physical states, mathematical analysis on the entropy is a
basic question in the mathematical theory of the compressible fluids. Far field
vacuum, which means that the density decays to zero at the far field, is a natural
phenomenon due to the conservation of mass. In the presence of vacuum, no matter in
the interior or at the far fields, the physical entropy for polytropic gases behave
singularly, and it is thus a challenge to study its dynamics.In this talk, it will be shown
that both the uniform boundedness and instantaneous blow-up may happen to the
entropy of the compressible idea gases, depending on the decaying rate of the initial
density to vacuum at the far field. In particular, it turns out that for the heat
conducting compressible idea gases in one dimension the quadratic decaying rate is

the critical rate below which the uniform boundedness can be propagated and
9
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otherwise the instantaneous blow-up will happen. This talk is based on a series works

jointed with Professor Zhouping Xin.
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FRA: XIRE
17:05-17:35  fL#iR (FEARH)
M H: Data synchronization at high frequencies
B : We revisit the problem of synchronizing the high-frequency data discretely
sampled from high-dimensional Ito semi-martingales. Different from existing
methods (e.g., previous tick approach), we deem it as a matrix completion problem of
which the target is to inference the low-rank structure of the data generative process
and recover the data points asynchronous to others. While the matrix completion via
the sampling projection operator is not directly applicable, we tackle the problem by
cleverly minimizing the nuclear norm of the potential increment matrix under the
constraint of a large stochastic linear system on increments over durations of the
asynchronous data set. We theoretically prove that the constrained optimization
problem has a unique solution with high probability. We also provide a consistent rate
for the completed potential increment matrix. An interesting finding is that the
statistical accuracy depends not only on the sample sizes of sparse series but also on

those of dense series, in contrast to many tick approaches that lead to efficiency loss.
10
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Extensive simulation studies and applications demonstrate the superiority of our

methods over existing data synchronization procedures and algorithms.

11
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FRA: BHER
08:30-09:00 BiFIR (FEBEREEYESRERFEH AL
% B : Barron type space and application in neural network approximation and
Schrodinger equations
#E: We shall discuss various Barron type spaces arising from neural network. The
relations among them will be clarified, and we also establish the relationship among
the spetral Barron space and the classical function spaces such as Besov space,
Sobolev space and Bessel potential space, which answer the question proposed by
Girosi and Anzellotti in 1993. As an application, certain new approximation results for
the shallow neural network and deep neural network with the Barron class as the
target function space will be proved. We shall also report the well-posedness of the
Schrodinger eigenvalue problems in Barron space. This is a joint work with Yulei

Liao (National University of Singapore) and Hao Yu (AMSS).

EFAN: AERH
09:05-09:35  BifR (WL KZE)
R H: Shape Taylor Expansions for Wave Scattering Problems
% B : Shape derivative is an important analytical tool for studying scattering
problems involving perturbations in scatterers. Many applications, including inverse
scattering, optimal design, and uncertainty quantification, are based on shape
derivatives. However, computing high order shape derivatives is challenging due to
the complexity of shape calculus. In this talk, we will introduce a comprehensive
method for computing shape Taylor expansions in two dimensions using recurrence
formulas. The approach is developed under sound-soft, sound-hard, impedance, and

transmission boundary conditions. Additionally, we apply the shape Taylor expansion

12
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to uncertainty quantification in wave scattering, enabling high order moment
estimation for the scattered field under random boundary perturbations. Numerical
examples are provided to illustrate the algorithms of computing shape Taylor

expansions.
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