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S ATEFE R RRIE I UEB T Felman 5 28 A1 XUE HL#s N HH A7 7E Parrondo 1210 A8 Wi
DURA GF 3R 43 58 Lucas W5 7 € 4 2 WK JE BN B [ Br 3 225200 () Chen-Epstein 2 70
(Chen-Epstein formulation) , %2 Uk 6 B ECHRAG/Z i U RS, 5. HSEE ZRATH
LRIEEMH . TR RN IEL M Chen-Epstein H 0o # R E ¥ (Nonlinear Chen-Epstein
CLT) FA Chen-Epstein 434 (Chen-Epstein distribution) . H §l & M FH LA 3 bE
B 7R ARZRVEIER . THEA TSR IR 7T, S8 )5 78 E Prgsi & DU KT H 2 — PNAS,
MEZE 48 1F 0TIl Annals of Probability. JRSSB; £ 3% Tl 1] Econometricas Journal of Economic
Theory. Economic Theory; #%#il|T0iTH] Automatica 5T kK T — R 58 o
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FEEZEFEEFEANATTRELE B R HE FHRIR

Tensor Robust Principal Component Analysis Based on a Two-layer Tucker
Rank Minimization Model

LT P LR RS

WEME: Tensor robust principal component analysis (TRPCA), which aims to remove sparse
noise or outliers of high-dimensional data with intrinsic low rank properties, has attracted extensive
research and been widely used in various areas. In this paper, we focus on TRPCA based on the
Tucker rank. Considering that computing singular value decompositions (SVDs) of all unfolding
matrices in the convex relaxation model of TRPCA based on the Tucker rank is highly time
consuming, we propose a two-layer TRPCA model (TTRPCA) based on the convex relaxation
model. In TTRPCA, we select a mode according to the nuclear norm of all unfolding matrices, and
only need to compute SVD of the matrix unfolded along this mode, which can capture more
information of the original data with low-rankness compared with other unfolding matrices.
Moreover, we establish a generalized nonconvex two-layer TRPCA model (NTRPCA). Unlike
existing methods which usually use a specific nonconvex function, NTRPCA uses a class of
nonconvex functions to approximate the rank function and the LO norm to more accurately capture
the low rank structure and the sparsity. After that, we establish an error bound of the proposed
NTRPCA model, which still holds for the TTRPCA model, and give some comparisons of cases
using specific nonconvex functions. An alternating direction method of multipliers algorithm with
convergence guarantee is then developed to solve the NTRPCA (as well as the TTRPCA) model.
Finally, extensive numerical experiments on various datasets demonstrate the superior performance
of proposed models in comparison with several state-of-the-art TRPCA methods.

A Variance-Reduced Stochastic ADMM for Nonconvex Finite-Sum
Optimization with Difference-of-Convex Structure

XUMEZAS CRr SR

WM E: Large-scale optimization models in machine learning and finance often combine a
finite-sum loss, a nonsmooth difference-of-convex regularizer, and linear constraints. Algorithms
tailored to DC structures typically rely on full gradients and scale poorly to large datasets, whereas
scalable stochastic ADMMs lack mechanisms for handling nonsmooth DC terms. We propose a
variance-reduced stochastic ADMM framework that addresses both difficulties in a unified manner.
The method uses variance-reduced stochastic gradients for the finite-sum term and a subgradient-
free reformulation for the DC component, which yields tractable subproblems and flexible proximal
updates. We also include an optional momentum-like acceleration step based on a safeguarded
contracting line search. For the proposed framework, we establish global convergence and derive
convergence rates under a mild error-bound condition, and clarify its relationship with the
commonly used Kurdyka-{\L}ojasiewicz property in the stochastic setting. Computational
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experiments on sparse portfolio optimization, logistic regression, and neural network weight
pruning show that the stochastic variants substantially reduce running time relative to a full-gradient
implementation while maintaining competitive solution quality. In the portfolio application, the
framework also delivers stable out-of-sample performance across multiple market regimes.

HT R &N K S ESMR MR S nE
A (78R

MEWE: ERBIRNN, R ZAESHEHEANZAL S HFAEN . 2455 Lasso )AL R
O I AT M REE S RF IR AS R B RE AR B2 M . ik, JATE B 7 RS2
PRI, AR R A SR MBS AR, REV A REZ A ST 3R S A,
SETHIIAS o AT, TR 2 B SR SVA I R 2% SRR B SRR ECE DI G, i
PR AL N IR 2 20 A 55 R AR AL B iy 4l KR A B I O REIN o DMl oIt Befi st
DR TR S PRI S A5 A N AR HE I, AR SR A B TR B S MU I BRI X 42K,
R AN 00 B DO P U AR R AR /AR AS S Bt TR B, 8 8 /N I RS, BT SRABRICR . P
FETNERZ ORIV T 22, A Blig B RER1G 5 SR AR In] B 58 45— B s LA
AN Xt T B R 3 BSAT R 52

Smoothing Binary Optimization: A Primal-Dual Perspective

FBTRE CGRINTRE I T

& # E . Binary optimization is a powerful tool for modeling combinatorial problems, yet
scalable and theoretically sound solution methods remain elusive. Conventional solvers often rely
on heuristic strategies with weak guarantees or struggle with large-scale instances. In this work, we
introduce a novel primal-dual framework that reformulates unconstrained binary optimization as a
continuous minimax problem, satisfying a strong max-min property. This reformulation effectively
smooths the discrete problem, enabling the application of efficient gradient-based methods. We
propose a simultaneous gradient descent-ascent algorithm that is highly parallelizable on GPUs and
provably converges to a binary solution in sublinear time. Extensive experiments on large-scale
problems—including Max-Cut, MaxSAT, and Maximum Independent Set with up to 50,000
variables—demonstrate that our method identifies high-quality solutions within seconds,
significantly outperforming state-of-the-art alternatives.

A Globalized Semismooth Newton Method for Prox-regular Optimization
Problems
REW® GRYIKRF

WEME: We are concerned with a class of nonconvex and nonsmooth composite optimization

problems, comprising a twice differentiable function and a prox-regular function. We establish a

19



5 = Je Mk N 55 52 O P 2 ORE PP

sufficient condition for the proximal mapping of a prox-regular function to be single-valued and
locally Lipschitz continuous. By virtue of this property, we propose a hybrid algorithm that
combines the proximal gradient method with a semismooth Newton acceleration step, which is a
globalized semismooth Newton method. Global and superlinear convergence are established under
mild conditions.

Decision-Focused Learning under Stochastic Bilevel Optimization

KR (IR

WG M E: Decision-Focused learning (DFL) seeks to train predictive models explicitly for the
downstream optimization problems, and it has attracted increasing attention in recent years. In this
talk, we study the DFL problem through the lens of stochastic bilevel optimization, motivated by
several real-life problems from operations research and machine learning. We will discuss several
approaches to solving the problem, present empirical results that highlight practical challenges
arising from uncertainty. Our results suggest a broader research direction at the intersection of DFL,
stochastic bilevel optimization and related topics.

A Recursive Formula for the Polymatroid Tutte Polynomial

RKEHE CREHET RS

WEME: The Tutte polynomial is a fundamental invariant of matroids. The polymatroid Tutte
polynomial, introduced by Bernardi, K\'{a}Im\'{a}n, and Postnikov [Adv. Math. 402 (2022),
108355], is an extension of the classical Tutte polynomial from matroids to polymatroids. In this
talk, we obtain a deletion-contraction formula for polymatroid Tutte polynomials, which resolves
the open problem Bernardi et al. posed.

BWHEMARBZEMRML: AR BZEA R
SABE GRS AR R

WEME: Wik Ra N RGsE B F B HZN AU FEEIWITERE SN
A 2 A A E DT A, 2 E AT SR AR LRI . 2 3
WAL AEVE B ISP AR [RIR 3iE A3 T 38 e 2 geis 8 AL SR A TE T A
I AR KTT T o

WEFUE D T R AR R 12 78 T E (R R AL R DRIk T b ik 2 s 25 0 7 Tl M AN R )
R, KRR IR 2R M 5 M 4 DU A% GE o 2B SR 7 1) 4t — 2 A
FETh TSNS T FETI AR T I 1 A R R, WESCIE AR AR I — R ETLIIA
B4, FEH T HERGH B T i ) DA s AR T DA S R IE it A Bis S R IE AR A AR Y,
KL BUs I S EIA AL R A sAT AR, BRI T AN E B AT T gAY
Iy 1] 73 o e s 5 22 e fE i 2 e 5 LA R L, D985 B shis AT RGuhe it 1 A1y e S e e TR
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ACHEZE . BtAh, HZEGRNR RGP W LBUG . BEr SN2 T E,
DAL R RO B R A T ARAAR . ik, WFFE 1 BURF AN 73 Bl -5 38 8 7 A0 1T 5% 10 22 JE A
A, ZIm 7 2 U5 et BRI R GOREOR AR, IR DRSNS, AROK, WEUR AT 22T
R H SIHE s, PR ISR RS, UL A s 4 5 P RO,
B REEN . AN BB E B .

Graph and Network Methods in Biomedicine and Healthcare
kB CAESTHR R R 5D

MEMWE: Graph and network methods have emerged as powerful tools for modeling complex
relationships in biomedicine and healthcare. The growth of network-based disciplines—such as
network medicine and network pharmacology—marks a paradigm shift toward understanding
biological systems and clinical outcomes from an interconnected perspective. This talk
demonstrates the application of these approaches to two key challenges: optimizing drug
combinations and identifying cardiovascular disease risk factors, highlighting their transformative
potential for modern medicine.

Sampling: Non-Equilibrium Methods
B R (BT R

WEME: Sampling from a target distribution given only its unnormalized density function is a
fundamental but challenging problem in data science, with important applications in computational
science, optimization, generative Al, and bioinformatics. Traditional Markov chain Monte Carlo
(MCMC) method often suffer from long time burn-in period and metastable state, leading to high
computational cost. Inspired by generative Al, recent research has focused on non-equilibrium
sampling methods. This talk presents our recent works on the application of stochastic localization
process to sampling from binary quadratic distributions and network distributions, and the
application of reverse diffusion process to sampling from continuous Boltzmann distributions.

RERER T 2 WIBHLG CYLR RS FRh FRE R
A (P TR
WERWE: LA SENLEL R S X P (558 pole Wik RIBEAT B FIfRAE,  RASETH
WU BERAFERE ST, R RN @RS T IR . X HIENIN 275N, XAl
JEONERH, MR T R R AT 55 Se B DT H e o B R RSk R EIR TR, ASCE e
RS RN R, X WL S UL BE AT L R S RS . 1
SRR b, SR T AR T AR A SR AR SRS, B AR O . R R R R T R
RIUEHIFZILT S, SEIL S B IC A P A PR AR R 3R, BEih 1 BRI AL sk, s
BT A5 B 17 ) AR S BE IR T AT B 7 8 o SREGH0 0 7E /NS S8 E 5 CPLEX K& #ff 5K A
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Optimality Conditions and Numerical Algorithms for a Class of Minimax
Bilevel Optimization Problems

EFWRE AEATIB R

R 4 % E : In many applications, including Stackelberg games, machine learning, and power

systems, the decisions in a minimax optimization problem can be constrained by a solution to an
optimization problem. In this paper, we introduce optimality conditions of this novel minimax
bilevel optimization problem and develops efficient first-order algorithms for this class of problems.
Firstly, we establish the optimality conditions for minimax bilevel problems by reconstructing the
lower-level problem through its Karush-Kuhn-Tucker (KKT) conditions and value function.
Secondly, we develop a penalty method framework to approximately solve the minimax bilevel
problem by transforming it into a single-level minimax problem. Thirdly, we design a projected
gradient multi-step ascent descent method to solve the resulting minimax problem, which can find
an  $\epsilon$-KKT solution for the original minimax bilevel problem within
$\mathcal {O} (\epsilon”™{-3 }\log(\epsilon™{-1}))$ iterations. To improve {the convergence rate} of
the algorithm, we provide its Nesterov accelerated extension with $\mathcal{O}(\epsilon”{-
3}\log(\epsilon™{-1}))$ iteration complexity. Finally, we demonstrate the effectiveness of our
model and algorithms through numerical experiments on various minimax bilevel optimization
problems and a bilevel economic dispatch in the power system.
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From Al4Science to Math4Al: Unpaired Data Learning in Cryo-EM
BEE GEHRT)

WEME: Cryo-electron microscopy (cryo-EM) has emerged as a powerful tool for determining
molecular structures from extremely noisy imaging data. A fundamental challenge is the preferred
orientation problem, where molecules are observed only from limited viewing directions, resulting
in a severe imbalance in the data distribution. In this talk, I will demonstrate how this issue can be
reformulated as an unpaired data learning problem, in which the observed distribution does not
match the distribution required for high-resolution reconstruction. I will then present our recent
progress on modeling such unpaired data, along with the associated mathematical analysis.

B ANBA: BAE, HERE AR R O IR BEZ . A6 AT S Bt g
Brml 2z . JEHR R Y2 W S S . A 2 N TR R IS EE
M RACEIE 5, C©.FF SIAM &%, IEEE TPAMI. Nat. Commun. 25 % 25T 148 - &
KERIRIL 50 R NEEXEZREFANATHE . KEFREMEEZRSAHEFEAA LKL,
HE T 5N 2T ERE R hEsESSFFERH . AT SIAM Journal
on Imaging Sciences #iZs, FIFZ IR, FELZMAoF A LA TE .

Loss Landscape and Error Bound Analysis of Regularized Deep Matrix
Factorization

infR (2 EK)

WEMWE: Deep matrix factorization (DMF) is a fundamental model underlying many applications,
including deep linear neural networks. Despite its simplicity, the regularized DMF problem exhibits
a highly nonconvex optimization landscape that is not yet fully understood. In this talk, we analyze
the loss landscape and local geometry of regularized deep matrix factorization. We characterize all
critical points and identify conditions when a critical point is a local minimizer, a global minimizer,
a strict saddle point, or a non-strict saddle point. We further establish an error bound around the
critical point set, which leads to linear convergence guarantees for gradient-based methods. Our
results provide theoretical insights into why first-order methods perform well for regularized DMF
and offer a unified perspective on the optimization behavior of deep linear networks as an important
application.

WENEA: LR, BHRPREIE PR 2%, LA, o777 m E 2 aim s
AN EEAR 0 A A FLAE ML 88 52 20 5 8 R 2 S5 U 1 B T T 5T . FLBIE T R K AR AE Math.,
Program., SIAM J. Optim.. Math. Oper. Res.. INFORMS J. Comput. %53z 2 1)t 4k, [ s 15 2% 37 7]
AICML. NeurIPS. ICLR 55 N THE G2 B SREFEHFFENA L. Eliimmih sz
Fr, ERFEZRERP ST FIHME EBH . SREFRPLE ¥ 3 K2 ICML 2022 28 118
A, $HAT ICML M1 NeurIPS 454k 3 5 .
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A Multi-Level Deep Framework for Deep Solvers of Partial

Differential Equations

PRIHE (PO )RS

& MW E: In this work, inspired by the multigrid method, we propose a multi-level deep
framework for deep solvers. Overall, it divides the entire training process into different levels of
training. At each level of training, an adaptive sampling method proposed in this paper is first
employed to obtain new training points, so that these points become increasingly concentrated in
computational regions corresponding to high-frequency components. Then, the generalization
ability of deep neural networks are utilized to update the PDEs for the next level of training based
on the results from all previous levels. Rigorous mathematical proofs and detailed numerical
experiments are employed to demonstrate the effectiveness of the proposed method.

WENE: BLIGHE, DR B B Bk . LRSI 2RO R T & 5
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Enhanced Dynamic Mode Decomposition via Temporal Localization
and Spatial Registration
&SI N
®E M E: Dynamic mode decomposition (DMD) is a widely used data-driven method for
predicting dynamical systems and can be interpreted as a finite-dimensional approximation of the
Koopman operator. To improve prediction accuracy while avoiding complex observables, we
propose a localized DMD (LDMD) framework that partitions the temporal domain into subintervals
and constructs local DMD models to better capture nonlinear dynamics. Both predefined and
adaptive segmentation strategies are developed, together with truncation error estimates. For
systems with unknown governing equations and limited snapshots, an adaptive sparse-
identification-based LDMD method is further introduced to infer the underlying dynamics and
guide localized prediction. Finally, for transport-dominated problems, a shifted-DMD framework in
a registered reference frame is proposed, where cross-correlation-based spatial alignment enables

DMD to model residual dynamics more effectively while the shift sequence captures dominant
transport behavior.

Wy ABA: FRGE, WM RKFER RO LA TN, 2018 FE3RII R K ¥ 805 %
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From Vessel Behavior to Macroeconomic Qutcomes: Shipping as a Supply
Chain Barometer
Hli 3 GEHERY
WM E: This talk will present an integrated research agenda that uses vessel-level behavior to
measure, identify, and quantify the macroeconomic consequences of global shipping disruptions.
The first part introduces a global port congestion index constructed from AIS data for major
container ports, and studies the causal effects of supply chain disruption on macro outcomes. The
second part extends the analysis to consider shipping firm as strategic intermediary, where they
actively adjust routes, speeds, capacity allocation, and entry.

We then develop a multi-route general equilibrium model to quantify the impact of shipping
disruptions. We quantify the welfare impact of major shipping disruption events.

WEABAN: AW, L, HERFTDI TERREZR, BREEZREFENS . HIT#H
Aot & BB W Is SE AU 7T TAE . AN RHRE F A A Fe45 TR . H4E (Maritime
Policy & Management) &% (FEMHEY HH%WE. (Ocean) HHEWZE. /L EALLE
ERBEL SR FHEA R SN Ry S8 E . RSB RS /K EisfissifKis iR
LR, P EAEE RS T ERE TS TER RE/KEE @ TAEHM T
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Explicit Symmetric Low-Regularity Integrator for the Nonlinear Schrodinger
Equation
i (P2 AR
WEME: The numerical approximation of low-regularity solutions to the nonlinear Schrodinger
equation (NLSE) is notoriously difficult and even more so if structure-preserving schemes are
sought. Recent works have been successful in establishing symmetric low-regularity integrators for
NLSE. However, so far, all prior symmetric low-regularity algorithms are fully implicit, and
therefore require the solution of a nonlinear equation at each time step, leading to significant
numerical cost in the iteration. In this work, we introduce the first fully explicit (multi-step)
symmetric low-regularity integrators for NLSE. We demonstrate the construction of an entire class
of such schemes which notably can be used to symmetrise (in explicit form) a large amount of
existing low-regularity integrators. We provide rigorous convergence analysis of our schemes and

numerical examples demonstrating both the favourable structure preservation properties obtained
with our novel schemes, and the significant reduction in computational cost over implicit methods.

WENEN: B0, RERFH A SSA R BRI, NRE 5 R IR
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Efficient Temporal Splitting Scheme for High Contrast Multiscale Problems
FLF (PO AZE R

WEME: In this talk, we introduce a parallel algorithm based on the temporal splitting scheme
for multiscale flow problem. The idea is first to evolve the partially explicit system using a coarse
time step size, then correct the solution on each coarse time interval with some fine propagators.
This procedure is then performed iteratively till convergence. We analyze the stability and
convergence of the proposed algorithm. The numerical experiments demonstrate that the proposed
algorithm achieves high numerical accuracy for high-contrast problems and converges in a
relatively small number of iterations. The number of iterations stays stable as the number of coarse
intervals increases, thus significantly improving computational efficiency through parallel
processing.

WEANES: EWLE, L@ RFRAE. HLEFIM, 2018 4383 EH Texas A&M
University 15247, 2018-2021 4L E % K NF L 5078 TAE, 2021-2022 9 F#R
R A tenure-track BIFEF IR, 2022 4 7 FEARIAT 19 Z A @ KA HE S, B
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Computing. Multiscale Modeling &Simulation, Journal of Computational Physics 5 # 71| | & %
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A Non-Iterative Fully Decoupled Second-Order Projection Method with
Staggered Time Discretization for the Keller—Segel-Navier—Stokes System
B (Bl RE)
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Evaluating Method for Economic and Environmental Impacts of the Seawater
Desalination Industry with Different Technologies in a Macroeconomic System
and Its Application
XFI R EREE RS S RGRET TR

EME . Seawater desalination is an effective approach to address the shortage of fresh water
resources, with more than 300 million people worldwide relying on fresh water provided by
seawater desalination projects to meet various needs. The Outline of China’s 15th Five-Year Plan
proposes to "strengthen, refine, and expand the marine industry" and "expand emerging marine
industries such as seawater desalination". Reverse Osmosis (RO) and Multi-Effect Distillation
(MED) are mainstream and mature large-scale commercial seawater desalination technologies,
accounting for 72.0% to 99.6% of the total scale of China’s seawater desalination projects in recent
years. However, few studies have analyzed the economic and environmental impacts of seawater
desalination industries with different technology types from the perspective of the macroeconomic
system, making it difficult to provide scientific guidance for industrial development planning at the
macro level. To this end, this study proposes a method for measuring the economic and
environmental impacts of seawater desalination industries with different technologies based on the
macroeconomic system, and applies it to the relevant measurement and analysis of China’s
seawater desalination industry in multiple years since 2007. Based on the analysis of the
measurement results, countermeasures and suggestions for the high-quality development of China’s
seawater desalination industry are put forward. The innovation of this study is mainly reflected in
three aspects: (1) Integrating the cost analysis of seawater desalination projects, the use structure of
desalinated water and the input-output analysis table, and distinguishing RO and MED seawater
desalination sectors in the macroeconomic system. (2) Measuring the pulling and pushing effects of
RO and MED seawater desalination sectors and other industrial sectors on the macroeconomic
system, conducting ranking and comparison, and quantitatively reflecting the importance of RO and
MED seawater desalination sectors in the macroeconomic system. (3) Not only measuring the direct
CO 2 emissions of RO and MED seawater desalination projects, but also calculating their indirect
CO: emissions; meanwhile, constructing a CO» Emission Association Path Length (APL) model to
identify the associated sectors leading to their high CO: emissions. This study provides an
analytical framework and applicable model method for comprehensively and systematically
measuring the economic and environmental impacts of mainstream seawater desalination
technology sectors. This method can be further extended to the economic and environmental impact
analysis of fields such as the utilization of marine chemical resources including lithium, uranium,
and gallium, the coupling of seawater desalination with hydrogen production from seawater, and the
synergy of seawater desalination, hydrogen production from seawater, and renewable energy in
diversified energy applications.

WEANE: KFHW, PEBEREECAS RGEREIT TR R R A, P E
BB K2 AL, W il K S AR A SRRy Uy i) 22, SEIE BRI T B RS2 R i AL 4
REE P R 2%, NIEEZK D NIHRIE At B2 NA L SO 5 )Y A
—HNA . WIAEY: BT N L -BH- G Bk R G ST, HLEs ol s B
T AR R BREUR A5 R #FSE . L/ Sustainable Production and Consumption,
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WEME: Inspired by the need to theoretically understand the naturally occurring interactions

between internal waves and mesoscale phenomena in the ocean, we derive a novel model equation
from the primitive rotational Euler equations using the multi-scale asymptotic expansion method.
By applying the classic balance \epsilon=\mu”"2 between nonlinearity (measured by \epsilon) and
dispersion (measured by \mu), along with the assumption that variations in the transverse direction
are of order p, which is smaller than those in the propagation direction, we arrive at terms from the
classic Kadomtsev—Petviashvili equation. However, when incorporating background shear currents
in two horizontal dimensions and accounting for Earth’s rotation, we introduce three additional
terms that, to the best of the authors’ knowledge, have not been addressed in the previous literature.
Theoretical analyses and numerical results indicate that these three terms contribute to a tendency
for propagation in the transverse direction and an overall variation in wave amplitudes. The specific
effects of these terms can be estimated qualitatively based on the signs of the coefficients for each
term and the characteristics of the initial waves. Finally, the potential shortcomings of this proposed
equation are illuminated.
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University of China) P4 SCI T ) FH FE 2z

37



5 = Jm Ak I B 5 58 XON 2 R P

“TIBEIL” ¥ARRIR

TEEXXME%MNEBERERTZ
TR PR

WERE: 7R E AT [ SRS IR AN L R S AR b SR A A R TR B AR
Hah, TR, B8%%. EHRZEEZPRINZ XS, BOVBMEITIT K &
MR, FEEEMEITANA S ST R A1HT 5 BT RSP BT % LA . AR
HAZENNKRFEUNAEFRNEEITF, L TEERLZ NG FRE LR, fRami
LRE IO ST 5ERAR, BENFRZ X ERRERESEE L.
WEANEN: DR, BI (g0, PUIRZER e R R i 1A 2 Im, IR &8
WA, B BRI T R AT A 0 AT, BE KL EE R, AE
T TR WH AR R AR TR, PEEEFFRETBEEE 2 EHK,
PNE AR EAR M RN, NIERGE T B A1, RERHME RS HH K
BRSO MAE IR O E A ER VI W . FER TN RSB EE R,
PP, ERFEARPFEELTE 100 (B 3TESTHE) , EANREATTA
25 1 IR R AIHT 2030 PY RS "—— e O LA PRWRORTA R 1 5 0 B
B E R E R LTI LIRS 3T AEHSE 1 BIE KSR RS EH R,
RGBS 23 (R —) « 2T BRI DR =55 (Hk4 28
—) A2 WY E A SR T R = F (HEA ), R BT UTD
T Production and Operations Management) %52 /™ [E N 4SBT & KA 2= AR 1B 3L
150 i, ERP G R G 2 (BT BB BAG . T7k AN D) M CR%L
P IR B 1) BT A R A 2 SR FD .

ISR 24 P B R Bk R LN
TTE) QLARKSE)

WMEWE: B R IEBON YD B AT RS . SaT SR AR R, BHE
BB, TPk (graph Y network )  IE 72 F A Al AR X i S B 14 1 B AR
WA MBAES . FIABISE EER AT BoaRZHE, I i R,
RUNE B 238 . NSNS M 2IHERE RS, WAEME B3 BRES AR, EEIE
F298 IEAE R AT BB AR B R 1 77 5, AE AN OUEER R I T BRI AR .
A, WA o = B E AR ) J LA R R ok B2 R . A A g R
gr~ BERETINEE) , FRAAMRETE, RAATEA SN 8 ARG B AU B
H.

WEANE A oTE), WARRFEHES SR, LA, HarEEMNFERE®R
NN PG B I 7T, OFE IR @B e . BT R A AR R H
I W S, R ZIMEF QAR ZESE . WREERRZEETH, IHS5EKE
RAERFRITFIRE . DRRFRRI 40 Riw, 1BFFERZDRWLDL. B RiEH

38


https://cloud.baidu.com/product/bos.html

45 AR M 5758 SR £ OB
BEAREWSHA I ZEE ., o E TS N Eer o B AL RN T Mk 2 51 2 il
A SE A AR

T [0 3% N2 7 ) 2% FR) 50 S A % SFLE e IR RS 7T 41 o ) L
JABERH (P9 23838 K 5D

WEWE: ARG UEA AR INMFIER SN TN 5, R R A R
REFH o S b s (I L W 28 K AR D 22 06 77 - Tl 3, SR BE . [ PRt
SR ) el 3 7 P o 22 A TR R SR S M 25 A i R Y R S R R 3 A SR B AR
nt it BN E R 28 14T A b il S R

i A B, PRl . AR, EXREEENL, H
FAREEERIE EH LR, BRUETERRNA, BB TFERSORE, BRibE s
BREFNBANG . FETEHIZE 22 MVIEF 22 HEERK, BRRGER SN
AE K A - R R IR R B FE e R LB R AT S E BT R E AR F
[ b2 G S RIS T K. Jela it 6 A B GUSNAZITII 240 . 208 5 Bl
T, T, DHAGURETE B EER B XRE ., BRI 5N (AR
FAERFRIIHE 135, SREEAESRERERERIE . B E R BT E
WHS. REFEWIL 8O RE, HREE 45, 4RI CE (RFFHIR) HEighR. (&
DrEAR) AR, AR M- EEH0E 25 [ BB T8 20 R0 & BUE GRS R
AN BRI RGN . BE TR AR IR VU )18 BB D 23— 2848 L TP AR TS R 2 —
HRL BRI R A NSO R TR R 5. CTTI R LS R KRR
[E ookt A E R RS BRI T AFE MR AR BREANEEIE . ANk
2023 P2 3l R A R BB d R S 1, BRAT 2024 74 2 20 KSR IR AR B EC 44 U
RERIHFR 25 2025 P4 220l R H U m#EE R

AR AL BRI E 51T 0%
X GEHERED

WERE: ERAANLREEE CERRAD IEZEDAE NI R0 T HEANE G
WA, X — N A I e T FUIL SR, s R 1 B 0 VPG S AT vl iRt Ty
I A% OO R R B . AR BB T Ron i BAe, X AR R AT AE 2 Uk o 1 <22 5F
BVE AT, WFFURIAE S AT BRI SR T AR, (AR RN 2R AR A R
HOR B N RO AR ENE, XU A e AL R &4 B NSRS 77, (H S Bs
RIS NAENLFIDAT Fs itk — 2B R T

FELEEERS E, AR 2 — DR AR K ATAT BT eI, AER ARy SR AE 22 A,
% B S 20 m HAT L . I 5T K G E S SR EOR, WEFTIRA T AR R AT R AR
AT R LR G BE NEFRFAE,  IRES & R G EIR A BT RHE M DI RE RS Lo 1A FOR S E )
B RAT Oy 5 R R AR TR PN R AE AL X R DR 2, DRI HL A A KOL AR R B A, DA
R ATAT N 5 NFAZ O E AR 55 B AT AE SR Bt 1 il A

39



o = SR A 5 58 OB 2 WO

WE NN XI5, IULEERFZEFEEERAT /KB AR . T 2006 43K 15+
BN RKZ 520, FET 2012 S35 %5 R K F 1 22 . FOpF e il 32 2248 R 7
SIS AT AT NEATEF . Beon-CS. B FU R K £ AE PNAS. Management Science
Games and Economic Behavior 25 & RANEE RTRMTI, [FIN & &K RIENLAZ TRA
THEBRMINHEEARZW L, W KDD. IJCAI. WWW %%, HHifH{E Management Science
F1 Journal of Economic Behavior & Organization f] Associate Editor, [&] 54T+ [E 1 &AL
PR RAF Y ERSEER,

SRR PR 1 T B ) R
A G R )

WMERE: b i T & P B R R S B B TR T RA 2 MR R IRZ R .
fian, TAFFHZERIBR ], TR IRULEC I RR ], AL TR A 2 I PR 55 . IR L6 PR il
BHET 0 BT 2 R IR R N ) T 2. B e 7 R IEBR R B R A E A HE
JPi R, BIETIESAES— LB NS AT R, RN AR AR AR
EZHE 7 M 5 . AR H 7GR BSZMAE 2R Rk, JRor i 7 SRR Iaa el b el
Frlb,
WEANFEI: o0, A RFHE S G0 R, MEERN. WMEhEEZE
FRHT A RBEEK, WEEBEFSREERK, WEEmRMEERE TV H RS

Rt K. FERATRAEEFERSEE. e ENHE. e ER
B X3RRI ETE 4 T, W FURCRAE European Journal of Operational Research.
International Journal of Production Economics. Discrete Applied Mathematics %% [F 31 ] &

R —RHNEL

A GPU-Based Halpern Peaceman-Rachford (HPR) Method for Convex Programming
BRFE (B TR

MEMHE: We study the acceleration of a preconditioned alternating direction method of
multipliers (pPADMM), where the proximal terms are convex quadratic functions, for solving
linearly constrained convex optimization problems. Our approach begins by reformulating
pADMM as a proximal point method (PPM) with a positive semidefinite preconditioner, which
may be degenerate due to the lack of strong convexity in the original proximal terms. We then
accelerate pADMM by accelerating the resulting degenerate PPM (dPPM). In particular, we
first develop an accelerated dPPM by incorporating Halpern iteration, achieving non-
asymptotic convergence guarantees. Building upon this result, we further design an accelerated
pADMM that enjoys non-asymptotic and nonergodic convergence rates under practical
stopping criteria, including the Karush—Kuhn—Tucker (KKT) residual and the primal objective
gap. Extensive GPU-based experiments on large-scale linear programming and convex
composite quadratic programming benchmarks demonstrate the substantial advantages of our
Halpern Peaceman—Rachford (HPR) method—a special case of the Halpern-accelerated
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pADMM applied to the dual formulation—over state-of-the-art solvers, including the award-
winning PDLP, as well as PDQP, SCS, CuClarabel, and Gurobi, in delivering high-accuracy
solutions.

WA AEr: Bk, Jba T RZHEE G 25 15 B A2, 2009 43558 N
SRFFECE R AL KN FEA IR 5R0E T, EERE RIS B aeit
WX T7 0] FEmEREILR RSB R T THITRE T RS FL, SRR T R 2
LRI K i 25 SDPNAL/SDPNAL+ LA J HPR R 51 m LR R RS . 5 7 = A2 T AL
Grfhia) @, 3 R ARIE BRI SRR SE I T 2P GORE, IR N H T N e
FHRBOR R IR 2022 P EEBHF 2SR PR BB NH K. DLAE E b 8T
Mathematical Programming Computation 7 R 4 Z5 . Asia-Pacific Journal of Operational
Research %z, JFHAE HIZE A2 A AN 2RIMA K. TEEES S 586
Iy BIRL PR EE SRR S
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B

Error Estimates of the Gain Approximation by Hermite-Galerkin Method in
Feedback Particle Filter
EH T CAERHENIR KR
WEWE: The feedback particle filter (FPF) is a promising nonlinear filtering (NLF) method,
but its practical implementation is hindered by the intractability of the gain function, which
satisfies a boundary value problem (BVP). This paper proposes a novel two-step Hermite-
Galerkin spectral method to address this challenge. First, the unknown density in the BVP is
approximated by a kernel density estimator, whose error bounds are well-established in the
literature. Second, rather than directly approximating the gain function, we approximate an
auxiliary variable via the Galerkin spectral method using generalized Hermite functions. This
auxiliary variable inherits the rapid decay property of the density at infinity, which aligns
perfectly with the exponential decay characteristic of generalized Hermite functions, thereby

obviating the need for artificial boundary conditions or domain truncation. Furthermore, we
rigorously establish two fundamental error estimates: the kernel approximation error decays at

the rate O(Npﬁ) , while the spectral approximation error converges at O(M*"'logh) ,

providing complete theoretical guarantees for the method’s accuracy. Comprehensive
numerical experiments validate the theoretical results and demonstrate that the proposed
method outperforms existing gain approximation schemes in both accuracy and computational
efficiency.

Finiteness Properties of the Solution Sets for Horizontal Tensor
Complementarity Problems via Structured Tensor Pair

FTH (R

& M E . Recentlythe horizontal tensor complementarity problem(HTCP)has been
introduced in the literature,which is a generalization of horizontal linear complementarity
problem (HLCP)and tensor complementarity problem(TCP).The goal of the present paper is to
investigate the finiteness property of the solution set for HTCP.To that end,a class of structured
tensor pair,called non-degenerate tensor pair,is introduced and the relations between it and non
degenerate tensor are discussed.Then,based on the introduced structured tensor pair,the
finiteness property of the solution set for HTCP is investigated.
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Sparse Tucker Decomposition and Graph Regularization for High-
Dimensional Time Series Forecasting
HBE CERITE R

5 E . Existing methods for multivariate time series analysis in vector autoregressive
models commonly use low-rank matrix approximation or Tucker decomposition to alleviate
over-parameterization. In this paper, we propose a sparse Tucker decomposition method with
graph regularization for high-dimensional vector autoregressive time series. By stacking
transition matrices into a third-order tensor, the proposed method captures important
interactions within the transition tensor while reducing the number of parameters. Graph
regularization is further introduced to enforce local consistency among the response, predictor,
and temporal factor matrices, leading to more accurate parameter estimation. We also establish
a non-asymptotic error bound for the estimator, which is lower than those of existing matrix-
and tensor-based methods. To solve the model, we develop a proximal alternating linearized
minimization algorithm and prove its global convergence under mild conditions.

R —RIM AR E BRI — P
FILR (TR

WERWE: Lk, AL NS ] RBAEREAh A AR IR P48 L i 771
XA I T 32 B 2 R e IR ) I A AR O 22 A1 e B AN A
VARG L, RS 2 B R O R R E B R AR IR . P O e A DG
5ARJE T AT E B, W EE LI 4R HhR . Nedic 55 NFRH 7 —Fh 7 i
NP HIL, FRAE— @ 2R MR 1 SR M . AR SR IR SR — D e
fi, AR R T 58 O D0 N UEZ SRR st . Jih, A5 7R EE NP K
IR B s, IRAAE B 7 M IR T SR A AT T 5o, i HAER €
AT HRTT T HIR S

Output-Space Branch-and-Bound Reduction Algorithm for Solving
Generalized Linear Multiplicative Programming Programs
LERE (TERY)
WEE: We consider a class of generalized linear multiplicative problems (GLMP), which
have a wide range of applications and are known to be NP-hard. In this paper, we first
transform it into an equivalent problem (EP) by introducing p new variables and applying
logarithmic transformation. Secondly, in order to calculate the lower bound, we derived the
linear relaxation problem (LRP) of EP by constructing a novel relaxation strategy. Additionally,
a rectangular region reduction technique is proposed to accelerate the convergence speed of the
algorithm. Based on the output-space search, we propose a new branch-and-bound algorithm

for tackling the GLMP or EP. The global convergence of the algorithm is proved, and its

computational complexity is analyzed to estimate the maximum number of iterations.
43



5 = Jm Ak I B 5 58 XON 2 R P

Especially on the basis of LRP, we also propose another new convex relaxation based branch-
and-bound algorithm for GLMP. Some experimental examples demonstrate the feasibility and
effectiveness of these two algorithms.

An Augmented Lagrangian Decomposition Method for Two-stage Stochastic
Programs with Nonlinearly Bi-parameterized Recourse

HTERH GRS

WEE: In this work, we consider a class of two-stage stochastic programs in which both
the objective and the constraints of the second-stage problem depend nonlinearly on the first-
stage decisions. Such a bi-parametrization structure frequently occurs when the problem
involves decision-dependent uncertainties, creating significant challenges in obtaining convex
approximations for the nonconvex nonsmooth recourse function. By duplicating the first-stage
variables within the second-stage constraints, we reformulate the original problem as the
minimization of composite convex-concave functions subject to non-anticipativity constraints.
Employing the augmented Lagrangian, we construct a sequence of approximations and develop
decomposition algorithms to efficiently solve them via convex subproblems. We establish
convergence guarantees under both deterministic and stochastic settings. Numerical
experiments on a facility location problem demonstrate the effectiveness and computational
scalability with respect to the number of scenarios.

Fault Tolerability Analysis of Hypercubes Based on the g-Cyclic Fault
Pattern
H (FHEIMTE RS
WEWE: The connectivity of a graph and its various generalizations have been extensively
studied due to their significant impact on fault tolerance in interconnection networks. In this
paper, we further elaborate on the concept of cyclic connectivity and propose a novel form of it,

called the g-cyclic connectivity of G. Then, we derive an upper bound for the g-cyclic
connectivity of the n-dimensional hypercube Q,. Specifically, x..(Q,)<4g(n-2)-2g(g+1)+4 for

n >4 and 1<g<n - 3. Moreover, we determine the exact g-cyclic connectivity of O, as
keg(Q,)74g(n-2)-2g(g+1)+4 for g€ {1,2,3} when n is sufficiently large.

On the Competitive Ratio for Online Uniform Facility Location Problem in
the Random-Order Model
EHEA B TAEREE)

WEME: In this talk, we consider the online facility location problem, where clients arrive
sequentially in a random order and must be assigned to an open facility immediately and

irrevocably upon arrival. At the initial stage, the set of facilities is fully known. We present a 8-
44



5 = Jm Ak I B 5 58 XON 2 R P

competitive online algorithm for the uniform facility cost case, providing the first competitive
ratio result for this setting. Our algorithm reduces the competitive ratio by 75% compared to
the previously known 33-competitive ratio for the nonuniform case. The analysis offers new
theoretical insights into online algorithms for the nonuniform case and establishes a foundation
for practical applications in decision-making contexts.
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A Menu-based Strategy for Real-time Scheduling of Electric Vehicle
Charging Requests on Expressways

B CIERUE TR

G E: This paper studies the real-time scheduling of electric vehicle charging requests on
expressways. Charging congestion can arise when drivers make myopic decisions based on
current station states, as many drivers may head to the same station before updated station
states are observed. To address this problem, we develop a menu-based strategy using a
stochastic programming model that minimizes the sum of conditional expected waiting times,
with the aim of reducing long waits for individual drivers. We solve the model using a
customized branch-and-cut algorithm and embed it in a rolling horizon framework for real-
time implementation. We also construct a lower bound from a full-information model in which
all realized charging requests are known in advance, and solve it using a tailored column
generation algorithm. Large-scale experiments show that the proposed strategy reduces total
waiting time by 26.00% on average relative to the myopic strategy. The reduction remains
25.69% relative to a centralized static strategy, indicating that static centralized planning alone
is not enough when station states change over time. The strategy also reduces long waits and
severe congestion at individual stations, thereby improving service reliability on expressways.
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Distributionally Robust Optimization Driven by Information and
Knowledge
FHE BB TRY)

W% % E . The construction of ambiguity sets serves as the core foundation for
distributionally robust optimization (DRO) methods in tackling decision-making under
uncertainty. The quality of this construction directly governs the reliability and applicability of
the resulting decisions. However, ambiguity sets constructed by traditional DRO methods via
moment information or distance metrics mainly rely on data-based information, failing to
effectively incorporate rule-based knowledge.To address this issue, this paper introduces a
novel paradigm for ambiguity set construction. It converts both data-based information and
rule-based knowledge into probabilistic constraints, thereby establishing a dual-source-driven
ambiguity set. We further develop an information- and knowledge-driven DRO (I&K@DRO)
model, which optimizes against the worst-case scenario within the ambiguity set shaped by
both objective information and subjective knowledge. Moreover, through rigorous
mathematical analysis, we prove that the proposed I&K@DRO model satisfies key theoretical
properties, including continuity and convexity. Leveraging these guarantees, we propose a
classical ternary search method and a subgradient method based on gradient sampling
technology for one-dimensional and multi-dimensional optimization problems, respectively.
Finally, we conduct empirical studies to demonstrate the effectiveness of the proposed model
and algorithm. Our paper not only offers an effective approach for fusing objective information
and subjective knowledge, but also opens new avenues for the advancement of DRO theory.

RIS A EAGIPME B K IMRT S RBE TN
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A Two-Stage Evolutionary Algorithm Based on Hybrid Penalty Strategy and
Its Application to Multi-UAYV Path Planning
B (TERF
WM E: Constrained optimization problems with complex and dynamic constraints pose
significant challenges for evolutionary algorithms, as the constraints reshape the solution space
and create conflicts between feasibility maintenance and global exploration. To address this
issue, this study proposes TSC-PSODE, a two-stage evolutionary algorithm based on a hybrid
penalty strategy. The algorithm employs an external penalty in the early stage to preserve
population diversity and enhance exploration, while an internal penalty in the later stage
accelerates convergence toward high-quality feasible solutions. In addition, a cooperative
strategy combining differential evolution operators strengthens robustness and helps the
population escape local optima. Experimental evaluations on the CEC2017 benchmark
suite and multi-Unmanned Aerial Vehicle (UAV) path planning tasks demonstrate that TSC-
PSODE consistently outperforms state-of-the-art algorithms. The results confirm that the
proposed method not only provides an effective mechanism for constraint handling, but also
achieves a favorable balance between exploration and exploitation by maintaining diversity
and accelerating convergence. In practical terms, TSC-PSODE is capable of generating safe

and feasible flight paths for multiple UAVs in complex environments, highlighting its
adaptability and competitiveness for real-world applications.
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A Generalized Value for Cooperative Games with Coalition Structures
considering the Bargaining Power of Feasible Coalitions

XIHE CEHERAGE 5 KD

WEME: A family of generalized values for cooperative games with coalition structures and
transferable utility (CS TU-games), called a family of GCS values, is proposed as an extension
of ESL values in this paper. By introducing the bargaining power of feasible coalitions, a
family of GCS values provides a unified form that can be reduced to several existing Owen-
type values under specific choices of weights. An explicit expression of GCS values is derived,
showing how feasible coalition bargaining power affects payoff allocation. Further, a
generalized potential function for CS TU-games, called the 6-weighted CS-potential function,
is introduced and used to characterize GCS values. In this way, a generalized potential-function
characterization is established for cooperative games with a coalition structure.

Towards Optimal Adversarial Robust Reinforcement Learning
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Global Existence and Blow-Up for a Parabolic Equation Involving Mixed
Local/Nonlocal (p,q)-Laplacian
B CRIGA MRS

WEME: In this paper, we use the modified potential well method and the Galerkin method

to investigate the mixed local/nonlocal (p, q)-Laplacian parabolic equation. For the three initial

energy scenarios, we not only prove the existence of global solutions but also obtain solutions

that blow up in finite time, as well as both lower and upper bounds for the blow-up time.
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Moreover, for low initial energy and critical initial energy, we derive the L*2-norm decay rate
of solutions. Since the diffusion operator involves both the local p-Laplacian and the fractional
g-Laplacian, the operator loses single homogeneity as p \neq q. In addition, when dealing with
the L"2-norm decay rate of global solutions corresponding to the subcritical and critical initial
energy levels, we have to take into account the competition between the two diffusion
mechanisms in determining the decay speed.
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Minimum Codegree Threshold for Hamilton Cycles in Hypergraphs
PR CABSTHIE HL R 57

WS E . In this talk, we present recent progress on the exact minimum codegree condition
for the existence of Hamilton /-cycles in k-uniform hypergraphs. Extending the threshold
previously provided by Han and Zhao (2015) for 1</<k/2, we establish the exact bound for
k/2<I<3k/4 . Furthermore, we give an asymptotic bound that holds for all k/2<I/<k, which is

optimal up to an additive constant of k%/2. This is joint work with Luyining Gan (BUPT) and
Jie Han (BIT).

Erdos-Rogers Function on Hypergraphs
FEEEFS CLLZR RS

WEME: The generalized Erdés-Rogers function jff)S(N) denotes the largest integer m such

that every ng) -free k -graph on N vertices contains an F -free induced subgraph on m
vertices,and we write tﬁ)(N) for 1?,() (N) . Mubayi and Suk conjectured that
; ® g

kli)1,k+2(N):( log(.o) N Y@M for k>4 .Here,we introduce multi-color patterns into a random

construction and apply multi-layer extremum structures to prove that f;}z(N):( loglog N)®™ for
every s>11 .More generally, using a variant of the Erdds-Hajnal stepping-up lemma, we also

establish that k]jr)l,s(N):( loga) N)PW for every s=k+7.
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Generalized Erdos-Rogers Problems

XE W QLR KD
WEME: For a k-uniform hypergraph F and positive integers s and N, the generalized
Erdés-Rogers function fg‘)s(N) denotes the largest integer m such that every ng)-free k-graph on
N vertices contains an F-free induced subgraph on m vertices. In particular, if FZKEk), then we
write jf?(N) for ﬁl(N) Mubayi and Suk conjectured that jg}g(N)Z( loglog N)®M. Motivated by
this conjecture, we prove that ]‘(5‘}7)6(1\7)2( loglog N)® | where 5° denotes the 4-graph obtained

from K(54) by deleting one edge. Furthermore, we derive an upper bound for a more general

Cn1/2 . .
Erdés—Rogers function, which implies the lower bound 74(6,7)>2>" . By applying a variant of
the Erdés—Hajnal stepping-up lemma due to Mubayi and Suk, we also slightly improve the
lower bound for r(k+2,n).

(k—2)-Uniform Turan Densities of k-Uniform Hypergraphs

PNEFR CLARKE)

WEWE: For an integer k > 3, a k-uniform hypergraph (k-graph) H is (k—2)-uniformly dense
if its edge distribution is uniformly dense with respect to every large collection of k-vertex
cliques induced by (k—2)-tuples. Erdds and Sos initiated the study of Turan problems in 1-
uniformly dense 3-graphs in the 1980s, and recently Rédl and Schacht proposed the (k—2)-
uniform Turdn density n_{k—2}(F) for a k-graph F,determining this density for the k-graph
with three edges on k + 1 vertices via the hypergraph regularity method. However, such
densities are known for very few hypergraphs.

We develop a palette framework to determine (k—2)-uniform Turdn densities for single k-
graphs and their families. This framework simplifies density computation by avoiding the
hypergraph regularity method and establishes a verifiable necessary and sufficient condition
for k-graphs to fit the framework. As applications, we show that for all k > 3 and r > 2, there
exist k-graphs with (k—2)-uniform Turdn densities (k—1)"k/k"k,1/2-1/2r, (r—1)/r, and
(r—1)"2/1"2. Additionally, we construct the first non-principal families of k-graphs,where the
(k—2)-uniform Turan density of the family is strictly smaller than that of each member.

Clique Factors in Random Samplings of Regular Graphs

Bk (Ll AR R

WEWE: We show that for any integer $r\ge 23, there exists a constant $c¢>0$ such that for
every sufficiently large integer $n$, every $((r-1)n+1)$-regular graph $G$ on $rn$ vertices has
at least $c2”{rn}$ subsets $S\subseteq V(G)$ such that $G[S]$ contains a $K_r$-factor. This
confirms a conjecture of Dragani\'c, Keevash and M\"uyesser for large $n$ [\textit{Cyclic
subsets in regular Dirac graphs. Int. Math. Res. Not., 2025(14): 1-16, 2025} ].
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A Weak Bandwidth Theorem for Dense Digraphs

skGEMH (LARKRE
WEE: We prove a weak directed analogue of the bandwidth theorem for dense digraphs.

For every integer > 2, every positive integer A, and every y >0, there exists >0 such
that every sufficiently large n -vertex r -partite oriented graph H with maximum degree at
most A and bandwidth at most fn embeds into every n -vertex digraph G with minimum
semidegree at least (1-1/7+ y)n, provided that for each pair of parts of H, all edges between

them are oriented in the same direction. This extends the bandwidth theorem for graphs proved
by Bottcher, Schacht, and Taraz. Joint work with Guanghui Wang and Yun Wang.

Proper Conflict-Free Colorings for the Squares of K 4-Minor-Free Graphs
L/l QLZRITE R )
WEME: A proper k-coloring of a graph G is conflict-free if, for every non-isolated vertex

vEV(G), there exists a color that appears exactly once in its neighborhood. The proper
conflict-free chromatic number of G, denoted by y,.(G), is the smallest number & such that G
admits a proper conflict-free k-coloring. Clearly, since a proper conflict-free coloring is also a
proper coloring, (G)<x,.(G). In particular, the ratio y,.AG)/x(G) can be arbitrarily large. In
2023, Caro, Petrusevski and Skrekovski conjectured that y,.(G)<A+1 for every graph G with
maximum degree A > 3. For every K;-minor-free graph G with maximum degree A, Lih, Wang
and Zhu showed that y(G?) <A+3 if 2<A<3, and y(G*) <L 3A/2] +1 if A>4. For the same class
of graphs, we prove that )(pcf(G2)§2A+4. (A joint work with Michael Lafferty, Zi-Xia Song and
Xia Zhang.)
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H B3R IR

Simultaneous Convexification for Global Optimization of Nonlinear

Problems with Polynomial Functions
5k#% (The Optimization Firm (U.S.),)

WEME: Convexification of nonlinear optimization problems typically starts with term-
wise outer-approximations of primitive nonlinear expressions. Global nonlinear optimization
solvers introduce additional variables to represent primitive functions to create a factorable
reformulation of the original problem. However, term-wise convexification may lead to
weak relaxations by overlooking interactions between the introduced variables and
constraints. We propose an approach that simultaneously considers multiple nonlinear terms
and identifies new relationships that are then used to generate tighter cutting planes. For
polynomial functions in particular, we approximate their convex and concave envelopes
after inferring new polynomial expressions. Our approach proves effective in reducing both
the number of nodes and the solution time required to globally solve nonlinear problems
involving polynomial expressions.

#HE ANfSr: Yi Zhang is an Optimization Research Scientist at The Optimization Firm
(U.S.), whose products include BARON, a leading solver for global mixed-integer nonlinear
programming. He currently focuses on convexification theory for nonlinear optimization,
GPU-based global optimization algorithms, and Al-powered optimization solver. He
received his Ph.D. in Control Science and Engineering from Zhejiang University and was a
visiting scholar at Carnegie Mellon University. He has contributed to the development of
advanced optimization solvers, including enhancements for mixed-integer nonlinear
programming and distributed solution frameworks for large-scale problems. He has also led
and contributed to industrial projects in discrete and continuous manufacturing industries
and cross-border logistics. He aims to bridge theoretical advances in optimization and
artificial intelligence with practical deployment in industrial systems.

Solver-Aware High-Order Methods for Large-Scale Nonconvex
Optimization
X CRIBXR)
W 2 M B . This talk presents a solver-aware perspective on large-scale nonconvex
optimization, coupling algorithmic design with matrix- and tensor-free subproblem solvers.
First, we discuss second-order methods with full-curvature awareness. By detecting and
handling nonpositive curvature on the fly within Krylov-subspace iterations for solving the
Newton system, we establish line search methods with global complexity guarantees and
superlinear local convergence under standard regularity conditions. Moving to third-order

and beyond (arbitrary order p), we present practical and theoretical results for adaptively

regularized tensor methods (ARp). We introduce improved strategies including efficient
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regularization updates and a novel pre-rejection mechanism. Furthermore,we extend the
local convergence result of Doikov and Nesterov [Math. Program., 193 (2022), pp. 315-336]
for tensor methods and establish a sharp local pth-order convergence rate for ARp,
contingent on the right choice of local subproblem minimizer.

WENEA: X, KEXKFEEGETH PO EEE, oL Pl AR T ALK
oo SR T R LR ERFERERENEELEHR, GEFITN
Coralia Cartis #(#% . FEH T AFE: KBRS = S & FikE . K
L PE SRR Rk Bt mYERERI 1T 5 )2 Al for Mathematics %5, ¢
R &K KT MPC. SIOPT HI SIMAX 45 B FRAU g 1], AR B S SRR R &
#% Stanford K SOL # A4 )% 5 PETSc %5 Tkl 4t 57 G ik

Robust Approximation of Chance Constrained Optimization

with Polynomial Perturbation
Bl CRE R 7D

WEME: We propose a robust approximation method for solving chance constrained
optimization (CCO) of polynomials. Assume the CCO is defined with an individual chance
constraint that is affine in the decision variables. We construct a robust approximation by
replacing the chance constraint with a robust constraint over an uncertainty set. When the
objective function is linear or SOS-convex, the robust approximation can be equivalently
transformed into linear conic optimization. Semidefinite relaxation algorithms are proposed
to solve these linear conic transformations globally and their convergent properties are
studied. We also introduce a heuristic method to find efficient uncertainty sets such that
optimizers of the robust approximation are feasible to the original problem. Numerical
experiments are given to show the efficiency of our method.

WE AR 0, WE R SRR R R T, RERNEG KRS
BRI, RETEEEER B SR 2B R A E RS B
RHEE W FONRICITIE LB . BENLI S REHRIUE Tk, R E X
HWT AR 1 7R, X H R B R F T & 10 R, BRE gt =
T DU F LRI FOM 2 3, /£ Appl. Math. Comp.. J. Sci. Comp. 25 AT & % /K Fig
40 R TRIARMERER K AEHAEBR IR E K R (FEEIFHR R
LI, AR 3 W0, B 50 R, RERAEH A ESTEIRER—. DEK 40 R
Wi e AT R E T ROIRTR AR SRR 1 T BRI A R TR,
BRBEFRET . MR R AR 2 B B R

Fully First-Order Methods for Decentralized Bilevel Optimization
FAE CRERERRD

W& M E: This paper focuses on decentralized stochastic bilevel optimization (DSBO)

where agents only communicate with their neighbors. We propose Decentralized Stochastic
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Gradient Descent and Ascent with Gradient Tracking (DSGDA-GT), a novel algorithm that
only requires first-order oracles that are much cheaper than second-order oracles widely
adopted in existing works. We further provide a finite-time convergence analysis showing
that for n agents collaboratively solving the DSBO problem, the sample complexity of
finding an e-stationary point in our algorithm is O(€”’/n), which matches the currently best-
known results of the single-agent counterpart with linear speedup. The numerical
experiments demonstrate both the communication and training efficiency of our algorithm.

W|EANFEN: TAE, FEBEREKZRFR YRR R, B, REEXEER
BENA TR 2015 FEARBHEEY T B K. 2020 -1 4 Bk T b B R = B e 5
RGFEVFLBE, 2020 4F 2 2025 4F 4 AE B 8 2 KB %08 . R RS £
JE A FE R 2R TAE . 2025 4F 9 H 245 ERFERE K e R 22 bR % .
BENEMEBAAEIR 57795 HLES I WA CRIEM FL . U 47 SR AE [ bR T A T Fn 2
W ERRZREAKFFEARLE, BBV I TIHT IMLR, 155 43 T
IEEE TSP, LLR A T3 Ge/HLa85: 2110221 ICML, NeurIPS, ICLR, CVPR, ACL %,

& N B IE I RENL B BAR B T P BE
w2 (b RIS

AR T BENUBE RN B S A O AR BN R R AR T BB B I 25 5 52 33|
PRGN, PECEFT FAASRE, ARSI BN ik, IR R AGEE
JEREAT H G — AL ACEE DA G R BUAE B A 22, JR M 1 — b B 3G RO B IR A BE AL 3N
BRI T B SA(ANSGDM) A 1E 2 (R B 26 1, E] SRR AR 5 B T ik
SEvE,  JFRIRINLER A > o R IE AR [l IR AR AT B se e, R T SR eI AR
ETE

wENTEN: B, i TAT RIERAEeE L, W57 oI BE it . 78
FRTFERITH, YSME+TE MathorCup #05 M HBRER TR 5 5 — 1+ — w4 >
Rt AR R SE 3R, DRI IR X RS =K. [N, BZS 5 AR,
ST RIRR S5+ = m Wt U A QI A R IR IR RS =5 K. AR, 5%
J T NI A AR R BE L AR B T B SET 7T, AR CR C#s M, A AT IE Rl Se
PIBY BOER BE T B SR et — B0 7, R R AN AL B AL SRS O P [FIAL A, BLSR
THEERARTERE . 5], ZUGREA R E, H&ILSLm Ll LA R 4f
RIRHIE 77 -

FETFH 215 F1 Benders 7R IRIE NN B ir 2 RE#ERL
S G bR
WEME.: AR TIRKREREENER 2B 27550 289901077 a2k,
TN EAE RS AL I B, 58 1 7E 205 2R U8 75 >R B ANHA 58 1 DA A Joi 25 f
VB 0 S S A, S 7 R R B 2 R FH e KA TR A ORI AR Y o X R SR
EME R, FRH T MR T AN R ER R EEIAAESL, FEHES AN SR
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LR, RIS 7 — Rk 18 e 2 A Benders 70 FHESR, A ROBA K 7 X H bR
DAL 1R LK) Pareto SeLAR . BeJm, I AR S0 0T i B2 Y AOAS R A SR AR 7 i ) 1
177 PPl SERRY], AR RAR VLT LIS 2] 11 A Pareto S IUME, 3R1G, 45
AN T A ANz 7 R 2 TR R B A A o FE LR RRA b, BE— B HEAT 1 BURE b, TR
T RS HOS A SRR . 8IS S e TERA RIS G SRR R 1 LU, ER T
AT HE S DUBMR A DR S5 1R SE U ANEA 5 1 Ao i 2, B s th S AR IRm = JRIE {1t
PBERASEA TS AR T

i A SILZ, Hea5E SR B L Fi e, ALK R 2 S IEa L
WA U R R E R R, WALRE, EEFIATRNEE S BRI,

RABIRLAE LRARAL 7 AU B 3B N8 VR IE T
TrigER QbR

WERE: AR AR ARLANE LA AL 17U B & B E 75k Oy 1 AbEE
A QP TR, R — NG G P AT st ) AU st SRS . O TRt D RTHE R
B B G R, AEIE TSI DR 2, H B M 1 D8N I IR e T 1%
o BEAL, SN EIE N RNE T G RIR T BRCRE A R ETE . = 4ENE TRy —Mhanit
HLA, AT CAOR B IRARE AR e — R AR h A SO M Rl T =4EIE it R 2%, Dk
SEUHEDK YEE T IR, ESeh T4EE T ABNAIR R SR %2
s RA ST IELZ R A, IR RN = ZE0E 7. 72— M MR ZAEIR R
WS, IRt 7 BUESS R, IER T SRENE A .

WE AR TR, HeE 5E SR AR e, AR REE S E LA
FAHUERE R qsi s, WALRE, BT RO ARG TR
B AR AR It

Analysis of Multiple Parallel Servers Queuing Systems with Priority

Upgrade and Balking Customers
IAREANE Ry
WEHE: Inspired by emergency rooms and airport security screening systems, this paper
investigates a dual-queue multi-server parallel queuing system with balking and priority
upgrade. The queue capacity threshold for low-priority customers is N, when the number of
low-priority customers in the system reaches N, newly arriving low-priority customers balk
and leave. In addition, low-priority customers may undergo a priority upgrade while waiting
for service. The system is modeled as a two-dimensional continuous-time Markov chain. By
applying the theory of irreducible quasi-birth-and-death (QBD) processes, we derive the
system stability condition and obtain the steady-state probability distribution along with
several performance measures. Based on these results, a system profit function is formulated.
Through numerical examples, we analyze the impact of arrival and service rates on system

profit and discuss the effects of some parameters on key system characteristics.
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WE AR Ve, &, BB 5REEE AU, F Rt TR A
FAVEER TR A IRl £ RO M AREREHUIR S R B0 SN . FEBAZ5F
2. HReHIE R UAE T, L KAE Communications in Statistics - Theory and
Methods . International Journal of Advanced Manufacturing Technology . Journal of
Systems Science and Information && T F KR FZARIBL L Z 5

BERZ AR 2RSSR N E SRR SRR
BT (TR

WERE: ERZAN TR ZHRRIE ZAAETHAIER. H K54z i
R AN E AR SRS T B . RS % 2 W 7 e 5 WAk
Boltzmann(LB) /7 VA0S &, RGRFTZRZ AN Z MR MRz hl6 . BN E
BFE: BRI IAAESE R E R XBIERAT BB, KE&EH T ERD
TR YU LB 77k, LA AR R EIR 2 AL i i s 0 Il A kA S s bl . i
FRAPCNERZ LA B Z A RE ot iR it S 805, oA RHIR S Tkt
IR AR 4R FANFORSCHF
&AW 107, JTRRF N, FENFHBASNS IRE n BE) W ERA AL
grHr Z M3 T Boltzmann J7 & IR FHBFST . 2020 ALK, 1E (Appl. Math. Model. )

(Phys. Rev. E) {Phys. Fluids) (Int. J. Multiphase Flow) {Adv. Appl. Math. Mech.)

(Int. J. Numer. Methods Fluids) AR 4 AT KR SCLIR L2 5, FFHHAE (Phys.
Fluids) #HHA.

On the Global Convergence of Particle Swarm Optimization Methods
LN N2
WEME: In this talk, we explore the application of metaheuristics through large systems

of interacting particles to address complex optimization challenges, with a particular focus
on the Particle Swarm Optimization (PSO) method. This approach harnesses the power of
collective intelligence, where individual particles adjust their movement based on personal
success and the influence of their neighbours, guiding the swarm towards the optimal
solution. We will investigate the continuous model developed by Grassi and Pareschi,
presenting evidence of how it ensures convergence to global minimizers.

WE AT M, IR KRR . AT, NEEREEENA TR
2017 SEFIHERAHEERE KRR 2407, NP S8z A @ E #0%, BEEd)a
TEINEER S FEE e BB R N L ST A, FR oo E 4R, R R
o MEE SRR FEMA T FEVTT RN 2 B AR RS EHRAT N B S 5
B, FFEU TR A BRI B TR se A 5 0 An N3l S R VR A . 124 OAEE
BRI & R 22 AR S 30 &2k, FF IMLR. SIOPT. SICON. SIMA. M3AS.

JDE. ESAIM-COCV P} JOTA %5,
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BB S B i o 75 R M Re 4t R FE R A
&iE (BB TR

WERWE.: AHE BN 52 (UFDEs) A &3 mEB R 1 B iy 7,
AT DA AR B AR A R A AN IS AR R AE, TR B A 06 B SE BN ) R AT @A . T X
—RERL, ARG EEANH T Caputo BUANHE 7 EN 0 TR — e ELE R, N
M EZHdb . B, BT a-path T7VERAN & 70 B i o3 7 BE AT T Re o (R
FETRERINAE . ERm & e ) , Wil 7 Hil-Sr B EUEEE, H T SRIEATA E 4
BN TR AREIARAE . B &, FRIRUE 7 REE R ER A . IR, AR
R EHEPINH, ST — RIGFAE AR E SRR, HESH T ARHN
CERATHBL . LAR FAFIHED BEM 230, XA IS E0T 7 R
[, J&T Banach A3h i@, FE 7 — 30 A R AT E 73 Z b o 77 1%
IFEAEME—1E T, e HBERER . &5, FE 7ATE 5By TR S8
], 380 A BN AR 2 B B, S Ul R B O R R Gk g, JRiE
7T & Adam SIRACEIEAS R ILS L, A S EuE S AT E ROk .
WENEA: S0F, WA, AT R RS, LR TR TR,
FHHRRMFFIE LR MK TEEHZRE R 7S TR LG, =47
I ECEE . TR RE SR A N B B T R SR SCT IR 30 Rk, HoH DR —E0dE |
VE# R 20 fF, ESI@E#EG]—X SCIE X 5. AR 1. /e FRLHA
HARRI P ERETH, EFXARRIPESEFFEIE, [LAEaRY B2 i —k
i, fhEELER RS EE 2 DU EIRE [IE, SRS AL R
o (HAE ) o BEfEP EEEESR i Eo2W SR, P EIEE S A
T RGN =R FHEK, DL Mathematics 25 SCI HAT 1) 2 ) g % .

AR U B SR A% B B
FHHA R (LIS R AR A D)

WMEWE: bz U Hi(Naive Bayes) & — Fi & T DU 37 g BEAVRRAE 2% A S AR B 7
ROV, AR AAEE B R, ORI IR e 1 B b S TR T
. AR EEME, — RINKE SRR IR AL AR AR 152 AT LA anfa] &7 44 DL 3
EM, TR T EZ R AN R DI RSB BT AE, R B TR SR A R 2
] R, DU 2 TN 23 A A% R . DL B SRR R B8R

WEANEA: FEHG, 2013 FELT BIEUE RFESH S5 E Y, 2018 FFEFH
T4 4 Offer, 2022 FEH EONLES, BHT “EREETIL” S
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3 B R AR B AR 1E 47 = 4R BE R SR B 1 8 BE N
SEANNG ¥ Y[ W=D

WEME: AIARERT, NTREGEARY S R MER R HEE . 2R, H
T4 3 TH BB AR AR A R AR HLA0 3 22 S xE A, AE Gi A5 Transformer #5784 072 S
THRERA BN, FEE R0 RS BT AE N e o S0 X —FoR N, FRATT
e 7 —Fh 44 9 SheepFormer (1387 8 47 =F iR 7] Transformer T H . A SCHE H —FhHr 4
FAHA (SheepFormer) , SEEGR A HES (SheepFormer) REMEHEHL 40 3 (1) 4HKL
FETARIE, X —HORHES) 1 kg B4R MR 32, IF R Gk RRAIR M T
e PRI

E AW B, WM R RS, R, L, R ASENS
FAE; DUEHE4ES R ERX 2R EK, PEEESERAEG LT
EZRR TR BERFHE TN EARMAERSMNE L= s8I R 34
FZ&. FENFER LEMRNESETT R, RS EX A AR EETE,
10 A H HA R34 Ui H . 7 Renewable Energy . Engineering Applications of
Artificial Intelligence. Discrete Mathematics. Discrete Applied Mathematics %5 #f T & %
SCI R 40 R . tHE MBS (WIEHORIEA) » IERBABXAAESR 1]
2022 2023 3 . =JmFrEEIT AR R R IR A TR S AW 20100 2015 LKL
“riviE g T bR £

JR T IBOT FH B I I

Fl (R ERREE)
WEWE: ST BRI T R D™ by — S g S el el L H bR R AL 2 A
TIFIENAGREIET, RIELR T RS, BERAE. REE. SCRAE R
o A EREAEE R, RIIMIAME—TE . AT E P LR AR R 22 AN
HHRIBN UL, [RIE 750 2 B AV AR S IR RR K A i WA B
Ko SORIBTRST VR AR S SRR, B e SR MRS R B B A 0 R[]
ST R L R A AT M B AR . AR AR R R R AR PR, X
PRI IE A S B A r) R A 2R 5 o AR BB ), G T80 B R S IE A
BORWIRWESNS, SRiALE el 5 AR THE MR E T S BREIER I . &
Ja, FATRAAFTHOR (minibeam) A7 TR, IFT8 56 RS EH R AR
Ve iR . B R R R B AL E A AL, R LT AR RN R,
T 7 v PR 15 HLARZRNE (0 S i Ao 3RATDRE o i e B ) e LR b A SR 3t
TR
BN T, PEAAREE B R B W LT IR B B A e B,
WAEHTIRI . S [ i JE AT FE BB . BT O AR T
PAR S35 TS R 7 F 18 s ) 7L o
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WA UBCT. LBCT 5 DBCT HEREUE K H KR RBIEE
WEE R

WEWE: HAFEEIRFLRENZOAM, HeatE 200 TIRES Y BT
e G . S-EAE NME— AR IR AE, ARIHE SCEEMIRIEEN, B R g B
RIE I HE I HRPT & R BGH W RE ). 0 BGE S K RSB /2 510 73 23 A R R 28
W HRBE B MTTE. e HEEY, S-EAE M — IR i, et
HELWENED RGN EE . ECERSIERER (UBCT) « F KEREBERER
(LBCT) AIX & Zk#m iR (DBCT) ZirFER$EH A TV S-Jdkht « 2k
ar W LA R B T . SR, #EEAT, HWMAA ARG B R — R
H() UBCT. LBCT #1 DBCT (¥ 58 % iH 545 AL o AR SC LU B 2 v T3 45 FH ) 300 e 4
\(F(x)=x"{2"n-2}\) 7E A B4 \(\mathbb {F} {2*n}\) F AHF 7% 5, 8l k540 r 77 fE sk
T, HIRGEAMAE T ZREOT TR IE R4 \(n) /) UBCT #1 LBCT MATH % H .
FEMEIEAL b, 05w | DBCT (A EHUE, FFeaH T XU E R 5 B 1R
Wikl thgh, HFIH Kloosterman FHIME, 45t 7 DBCT H1 & KHUE M THE A .
WEFEAIRR W, 24 \(n\) D975 B 380 ki $2 “hard ™), 3 DBCT A 1 DDT 58 451k 7€ ;
2 \(n\) MBS, fFAEIEP RN R R B, ARSI TN S-B 2 A P vEAl R 4t
TR TR, IR AR R B A SR (R T SRR i 7 P S0 7
WEANEN: WEE, L, EEPEE S KRR B 32 BT AR
gmh, UTHERAE (Finite Fields and Their Applications) . {Discrete Mathematics)
{Cryptography and Communications) % [ 5 Z A k& SCI B L Z .

KIE T RIS KB A HE RIRE LR S R SRE
HIERE (HLER B

REWE: AR DR RIEE BB AT R, KRG 7 RIESCB0E 1 E b
KRIEBH G RGN, S5aRENHEREMX K E LR, fethiET RiEEHEE
(LLMs) H5IAUE BEAR R 2B RGBT B BlE . R ER S R8s 2
BRIER e A% A B, RO RIBEC: ZOE AR, Mg T si—
B E—IN R R =B B h R . i TR SEER 5 S0IERT 7L, 45 SRR IR
PR Z PRI T INJE A I RIEEC B 1. TN R SEEE RGO, e 7 HIRSR
JE X B 2B WIRE o I AN IRREC S I 20 A IR 7 P AT B84,
2% R E FHERZE AP STEAM #E WA AR R IR 7R SR 5 AR &
W ABAr: bk, L/, mbASIN, HEFETl s NART S
HE, ME ANTEGYSHE, BRI/ RMEREIT X EL R 2EEKR
BopIme AR BUA i RE e 3R . P EBUA e s i, FENEAFEH A N TR,
B2 I8 S50 7T, s L TERT SRR W& 1 foRs, R (ERD 5ATH %
DIFHRIBIF I H 14 T (%7 9 Bi) , 7£ (IEEE Transactions on Circuits and Systems
for Video Technology) &5 [F PR BUH T A T2 2 WK RAHRIL X 14 i CGE—AFE# 13
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WMERE: AT ARHERL TR T, BT Eit B SO AR 257 K AT
KL 2 MR MBS Jy . AT RIS, M@ ELFA, SGEa il
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WEME: BAIEEFE G =00 T M HE2R N Geit Ik, RS Qo fepis o g vH e
ISR IR AT (TWAS) 175 (8] 2 5 41 2 v S SRS E I B ML sz . JRATT
SeiR T AT TWAS 24T IS B U i A MAAT . 878 51\ ph A2 & 1)
FESHIUH R PPMx, TR AR SRIINAERAS B TWAS JHA &t fse, K2
2 T Be T R IR BB B B R R A S AMB A i o MAAT AU 5T+ 17 3 R - PR DG Bk
ARG IR, IR BN ERAN 82 R R 8 AL e i O U RS ERE . 35—, AT
1 SPhenX HESL, 5 7R A iy 70 2 2 18] Je e 4L M 55 MU Bullke I R BA 51 8] ) R
#95. SPhenX Z54  2AFHIEIA (CAR) el DA% 2 Al ELE, K Bulk RiAEf#E
Fe g 22 TR SSRF AR AR I A B I 38 I X 2 [R) 20 AR RIS, SPhenX BE W% F AL RF 5E T3 h
Bont IR R R AL ok, IR SRR B Al e N I I . S =, BFR-
xR YL R B, BATTIR 1 —Fhoy J2 DU as [R]85 A A4, 3 TR CCA
MRS it 78, AT LB SRR s A e S 3R S e DR 7, R0 2 e s TR e S
JRJZ (IR Eh HE IR

61



5 = Jm Ak I B 5 58 XON 2 R P

WENEA: Eil, AR T ERREEBCE R, LT AR R B R
i, ZJEERBRFSEITSHERMNESLETHE, WTAETHERIVRHH R
FEBFTT R G R A U giit . BT CR &K T Genome Biology
American Journal of Human Genetics , Experimental and Molecular Medicine,
Bioinformatics, ECAI 25 #i T A1 &1

BBz A A X &Rt Mg RS MR NRERES) 1%
g (TFERY)
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LR AEERRNE A B —RI ISR . NIRRT X, FRATTSI N
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R OLAE Ry A DX 2 T A 4 S DX 26 J2 T ) S R A 35 ol it 2o A 2R 0 1) A48T et B LR T 12
PATIE B 45 KA 5 ) = 5 P B — 3 L B8 TEAA) 46 7 L 23 i 32 3 AN I 4% 1) 78 90 5%
f, X—IRPEFRABF I . [FB, 25 ORIE 7 A R RS ) L4 Rl
famtE. Mk, ERRE = SRR, AR T A 3 S R v T —
BE I RIS A AME T B o 1% AU R AL DOIRZS 38 R K e e [ AL X [H]
s ST, DLER/ MU T R SEEL U Bz 45 5. B, BUERL,
IGUE T BRATHEE VS 25 B 1A

WEANFES: DiEB, FEILER R, BER, WA, EEINREEEER
SRV, BUETE RGO BRI, KIS T REEE o R B R R
GBI R, ERTERER ARSI 2 Tl A AR 4 T,
SRBEVY = SRR E R AT TN TS R — 52, T E ARRFEMFF AR L5,
AN ORFHEARWC TR, HA 2 BN ESIE 518, 1k Nk EST # T iR.

PR RS TR XN A —E AT R 2w
BEER BRI AR RS
WEME: 2026 FR“ LN I RZH, [H S0 E I et e i E A g, X
ARG EEVESR 1 R A EOR . W5 T EEME BRI 5N RS A R A
B E 1k AR DN L S T3, W 1 BERRRIE FERE AL R G rT SR VE SRR L, BEXTHE S
A FEE B A A RIEANE . R EA G HEABER SR E I, §2
7 AT EE PRl R, 8 A R BN R SR AL A T R SR A SR
BRI E T EEERA R, BRT - EERERAS. &R, EAMNE
g SRR E TR R R R, RGUEMR 7 2R ARG LR B0 R fabs

62



5= SR TR 1525 XU 2 WU A
SETCARYE . it dodE T A BERIEIE T B A, A EEKE R TR, $RE
BRI AN B A i i ST AT 21 Ak 22 J8e T () SIEiE 2241
WENEANA: BER, 1994 fEHAFHEMTT, 2016 FE1EIFERFEHFER Y R
2267, 2018 FEAEIE KA HUA R RIRWI L2200, 2021 EAETE R EEE R &
AL, PRIEEREMF A OISR K= S R TR R
A, HEPUEIE SR R E RS ERRIE K . R G A EE 4T, [FR 3
FEEHFFEREGSREER. PERTRSZT R WIR kAR, HHEIZES
AR ARG 2B E K S (Journal of Uncertain Systems) &l 3%, FE3R15 B ]
REAATELX A e m] ml i CRIERZD) MR RS . Jo)e TR EX AR & &
FETRH AN E S E S sei =4, 7 RESS. CIE. IEEE TFS. FODM % T2k F) &
L SCIRRWIXE T F

AN RE 73475 2 S RIRE SN it
HEER (PEMpTRS ERD D
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MIBERNZZ —, BE 1 ANE W 7 R BUA A, CRIR VPN E BB 2N H At
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SRAEME: A S B A B SR AR O BE A2, RO TR A A 44 £
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AL, Bt B RTRE M R s R ] . 2B, S E R0 ], KRR T EA
s 3 S KA SR, SEIUNEE BRI B . Ba, R B JTEHET B DA R AT
T R ] O AR I S M A S A Rl R, A T 4 — IR R 5 STHESE .
WEANEN: B, W RFECARR A 2 B, W T E R, B
FIT T AHE AR N TR e KT 15 TR E K H AR R &80 Kook &5
H—5l, Ni&EmdEEHEEAA B2 TR AT T 3R R B b K 2 5%
W Jih. 7E Science China Mathematics. ICLR. NeurIPS £5 [E A 4b 55 2 11 1) A2 T 2% 213
EREZIRIR,
A Chain Theorem for Planar PM-Compact Bricks
FRAEDE I )T YE K 52D

WMEMWE: Zhou, Feng and Yan proved that every planar extremal brick can be generated
from an odd wheel by repeatedly replacing vertices with triangles in a way that preserves
planarity and the extremal brick property. We generalizes their result to planar PM-compact
bricks (including extremal bricks): except for a certain non-extremal graph on 10 vertices,
every planar PM-compact brick can be generated from an odd wheel by replacing vertices
with triangles, where each intermediate graph is also a planar PM-compact brick.

WA NEA: R, B, PUIIWYE KA. 2023 4T 22 N R 23R 124,
ISR AP 204% o B S AE =N R N RSl L R R AR A AR, 2026 45 1 H ik,
[F A 2 AN K. W77 moNVLECEE i, 7 (Discrete Mathematics )

(Discrete Appl. Math.) (J. Math. Chem.) SFHTI&K R 10 Riw, HETH M (U
Graph Theory) 3 T TRAZIRL -

Generalized Network Dismantling: Graph-Theoretic Algorithms

and Applications
HEF AEs TR

HEME: For an undirected network G=(V,E) with removal cost on each node, the
generalized network dismantling problem is to find a node subset SV with the minimum
overall removal cost, such that the size of each connected component in G—S is not larger
than a given integer K. This issue has wide applications at network destruction or network
defense, and has gained growing attentions from various research fields. In graph theory, cut
nodes play important roles in ensuring network connectivity, which could of course be
regarded as potential removal candidates for this network dismantling problem. This talk is
primarily dedicated to this point, which will explore how structural insights and algorithmic
tools from graph theory can be leveraged to develop efficient dismantling strategies, along
with their practical implementations.

WEANFEA: BESE, 2025 FEE LT IR KRESHE S S0 %P, 20234 HE
2025 4F 4 B ER IR KRV, BUAAE R T KA gt 22 5 S 2k B b
FEMNFEER. BHamg, AR I S50 Z 000 S 5 H a5,
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{E Information Sciences. Chaos, Solitons & Fractals . Journal of Artificial Intelligence
Research. Theoretical Computer Science. Discrete Applied Mathematics %5 [E B 3 1] f&&
SWREFARLI 10 RF .

Turan-type and Tiling Problems in Oriented Graphs
FEOCHE CLLZR KD

& E : Given Sab,c\in\mathbb{N}$, let $D {a,b,c}$ be the tournament on
$at+b+c$ vertices obtained by replacing the vertices of the directed triangle $C 3$ with
transitive tournaments $TT a$, $STT b$, and $TT c§, respectively. Keevash and Sudakov
showed that every sufficiently large oriented graph $G$ with $\delta”{0}(G)\geqslant (1/2-
0(1))|GI$ contains a $C 3$-tiling, equivalently a $D {1,1,1}$-tiling, covering all but at most
three vertices. We generalize this result to $D_{a,b,c}$. Every sufficiently large oriented
graph $G§ with $\delta”{0}(G)\gegslant (1/2-0(1))|G|$ contains a $D {a,b,c}$-tiling
covering all but at most $2(a+b+c)-3$ vertices. Moreover, this bound is essentially sharp.
We also establish a stability result: if $(at+b+c)imid |G|$, then either $G$ contains a
$D {a,b,c}$-factor, or $GS$ is close to an extremal graph. Our interest in $D_{a,b,c}$ is also
motivated by oriented Tur\'an theory: a seminal theorem of Bollob\'as and H\"aggkvist
shows that a tournament $T$ is Tur\'anable if and only if $T\subseteq D_{s,s,s}$ for some
$s$. Complementing our tiling results, we also investigate related semi-degree thresholds for
powers of directed cycles and paths. We prove that the minimum semi-degree thresholds for
$C*2 18 with $l\not\equiv O\pmod 6$ and for $P*2 1§ with $l\gegslant 7$ are at least
$4n/9% and $3n/8S, respectively.

WENES: B, R RPHEA A LA A, ST e R .

— 7 T2 R R EERE 2R AR AL IR B BT PR R B b R B4 ik
HZ Bk L7 RIRKE)

WRETE: BRI BEV UL 75 LA ™K& (I 8] 7 1 200K T SE B RCHL T Rp 8 (AR AR
T, ARSCWEIT J I A w0 SR A BE AR R4S ) BU(GCCVRPTW), He i 8 Rl A
BUFERRHES . HI2 REFE . 24P E AR DA RIS TR) B3 11 51170 o MR ORAZ R L, AR SCHR Y
TR Bl R KRR 2R 0 5 (1 P B BURS AR IR A S UILHEZR . 1205720k 2 T ALNS
B 5 2 RAEFHIRA R R B Kt - e i BoCRr 2 R R, i
PREY BUOWA TIORGOS SEGI R s dn 5 R R, SIAA TRIEML,
FITH& 5 1A [ ARAT DR B AR HE SO [R5 SEIL 1 SEAC R o ARG E 1
i AW X3, AbT7 RIRK A8 515 B A B LAt fu A, 2 NF R e
TR SUHE A Tt . DHF5 e Ems e tii . seOWiim i &R R EE R
it FHT 3 B SRax (O AR H T Je DT 7T, EE RUORVEAE N 8] B SRR HFIZT R R
I BED RS AROUAE T, IR T RE R REIUAL -5 R QIR 2R 7 IR IR SR SRS
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Hamilton Cycles in Oriented graphs with Mild Connectivity Constraints
gk R CLUZAR KR

i & 5 % . The extremal graphs in the classical theorems of Dirac and Ghouila—Houri are
necessarily either disconnected or non-regular. This naturally raises the question of whether
additional constraints, such as regularity and connectedness, could allow for much sharper
thresholds. In this direction, Lo,Patel, and Yildiz conjectured that for strongly well-
connected regular oriented graphs, the threshold can be reduced to n/6.

We disprove this conjecture by showing that there exists n0 such that every strongly
well-connected d-regular oriented graph on n > n0 vertices with d >(3n — 4)/14 contains a
Hamilton cycle. We also provide extremal construction showing that this bound is
asymptotically tight.

WE AEA: KR, LHFER, IR KRB 2025 R w7 A

MISApp: Multi-Hop Intent-Aware 4348 Graph Learning for

Next App Prediction
Mg (LR R

W& E . Predicting the next mobile app a user will launch is essential for proactive
services, but remains challenging due to rapidly shifting intents within short 73 41 s and
sparse user histories (especially under cold-start). Existing approaches model sequential or
local 43 4 transitions, failing to capture higher-order structural dependencies and evolving
intent. We propose MISApp, a profile-free framework based on multi-hop 47 41 graph
learning. It constructs multi-hop graphs to capture dependencies at different structural ranges,
learns 77 ZH representations via lightweight propagation, incorporates temporal-spatial
context, and models intent evolution. Experiments on two real-world datasets show MISApp
consistently outperforms baselines under standard and cold-start settings, balancing accuracy
with efficiency. Further analysis confirms that learned hop-level attention weights align with
structural relevance, providing interpretable evidence for the effectiveness of multi-hop
modeling.

WEANEN: B, LARRPEC A EBE % SRS T TEgeEA, BT
T REEETE R RGP A FPAE @i, DL I T iouiz b, KR Z R
FEARH S mlfr R RS —Ron S HERL,

New Upper Bounds for Vertex-Distinguishing Edge Coloring
fifasa CLZARKRS)

WEME: Vertex-distinguishing edge coloring requires adjacent edges to have distinct
colors and the color sets of any two distinct vertices to be different. The minimum number of

colors needed is called the vertex-distinguishing chromatic index, denoted by ¥,4(G). In
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1997, Burris and Schelp conjectured that x'vd(G) is at most k(G)+1, where k(G) is a natural
lower bound. Although this conjecture has been verified for graphs with large maximum
degree, the best general upper bound for arbitrary graphs remained |k(G)|+1 for more than
twenty years

In this work, we present two improved upper bounds. First, we prove that for every graph G

with at most one isolated vertex and no isolated edges, ¥,4(G)<|5.5k(G)+6.5] , which
significantly improves the classical |V(G)|+1 bound. Second, for d-regular graphs satisfying
d>log,|V(G)|>8, we show that y,4(G)<k(G)+3, a result very close to the conjectured value.
WEANFE: A4, LR KFEIERA b i 7 7 5610 T B 7 e il L A
T, IO ECHEE NN . B 2 S5 B Gt ) et 5 78 1] o ) AR AR 1) R S5 0T e E 7
s
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