SRR EX EA

F AL P EIEEF
AL AN A K

é\
%{'

2026 4 10 F 16-18 H
LA T - N E iR DU JE






BB BE SRR 1
HEIBE R SE T N RESS ST 2
REWEBHE . M AR NI 5
Héctor Cancela: Preference-based unit assignment for Uruguayan housing cooperatives . . ...... 5
B N LB SIEEMAL. 5
Z= H: Al'model for SoIVINg PDES. . ..ottt ittt et 6
Weijie Su: Surrogate-Model Approaches to Optimizers for LLM Training ................... 6
1l ff: Advances in Anderson Acceleration: Nonsmoothness and Globalization . ............ 7
JA3EEE: Symmetry in @raphs . .. ..ot e 8
ENENG: AL HIZ%B AT Mk, BEBINE .o 8
TR0l M A R R o 9
TFO2 B I E o 13
LR A U B R AT 16
TMOT RS TR SRk, o 16
TMO2 R R B S i 19
TMO3 B RES AT RESHE E BT . 24
TMO4 BRETHHE IR, 28
TMO5  Giithlas > 5N BRI . ..o 31
TMO6 KBRS BT, .o 34
TMO7 AR RS TR . o 37
TMO8  FIFEMESIEGEA. .o 42
TMO9 . 44
TMIO B A7
TMI11  ERETRER-—E0. K SREAEIL. ..o 50
TMI2 fTRIBESMESIBEMRI. 53
TMI13 RS BLHiE ST E g8 8. AT ) FRR S SAT S ..o 56
TM14 Al SI@ERMRMETEEEE ... 59
TMIS P S T S i 63
TMI16 BREHIE S . 66
TM17 A TREBERMRHIT R G AT 70
TMI8 AN R -« ettt et et e ettt e e e e e 73
TMI9 ARG R G R BRI . o e 76
TM20 B BB . et 79



T2 . o e et e e 82

T2 BTl . 85
I B e T B . e 88
B B N . 88
B R —— A 2 89
B R ——B 2l . 90
A R R R M A T R AR . 91
B NI R A A B H . . 93
N N = ) - 105

TR . o et 132



FEEE4EEH/VEFEHEARERE

FHEZEFEET/VEESHELH

B (8] HEEINE EFA H S
14:00-21:00 B G E PR SO IEAE—Z KT
10-16
17:30-21:00 =S —BEEEAET
08:30-09:15 VAR A ¥ =]
Ke&H4: Preference-based unit assignment for
09:15-10:00 Uruguayan housing cooperatives gL
Héctor Cancela Universidad de la Reptiblica (Uruguay)
10:00-10:30 ZREN —ERET
Aed: AILEREEEMRL N
10:30-11:15 o L%
RN L
' . K&WH4: Al model for solving PDEs .
11:15-12:00 d e AR T IV
12:00-13:30 T8 —EHMT
RK&H4E: Surrogate-Model Approaches to
13:30-14:15 Optimizers for LLM Training I s
Weijie Su University of Pennsylvania
10-1
0-17 K< 45: Advances in Anderson Acceleration:
14:15-15:00 Nonsmoothness and Globalization [ H P
WA MRIE K2
R&4E: Symmetry in graphs e
15:00-15:45 i RO EF
it L sasm A e — AR T
15:45-16:15 P37
Rethd: Al EEBEZEMR: i@, RERE
16:15-17:00 . N . B K
EENE T F A la
17:00-17:30 BEPFELRERE 1
A BRI
17:30-18:00 BEP T KIREMRE 2
18:00-20:00 i & —JEHMT
19:30-21:00 HEIZEES R REESE RS JLHE =2 N4 &L=
08:00-10:00 LR B EaRis . oI A
10:00-10:15 TR AT A Wy 23w HE
10:15-12:15 LR FrERls. PHMEEOEC RS oo
12:00-13:30 s T BT
10-18 13:30-15:30 LHHRE . etz
15:30-15:45 TR IR S ASU . A WA= w ik
15:45-17:45 LERE . BrEits. dms
17:50-18:20 ZiEs 5N R | AEZE NS W=
18:00-20:00 2 —BEEEEET




HHEE4EE T/ VRFESHEARERHE

FEEEEEBTNEFEEDSHEH

5% SR AT B (10 A 18 B e
TMO1 B e ol Bl et 54k 08:00-10:00 N11
TMO02 e R AR B S S Bk 10:15-12:15, 13:30-15:30 N11
TMO3 Hhe S Rrsia g E 08:00-10:00 N12
TM04 BaertHE gt i 10:15-12:15 N12
TMO5 GiitHlasr =) 5 N TR RS J B F BvR 13:30-15:30 NI2
TMO06 KA RS OR A ) o B e SR G138 08:00-10:00 NI13
TMO7 A TR 5 S TARE R 10:15-12:15, 13:30-15:30 N13
TMO8 A EEME S 4EfiAL 08:00-10:00 N15
TM09 HEHY 10:15-12:15 N15
TM10 SN 13:30-15:30 N15
T™I11 SR TRERTHS-E . KB S AL 08:00-10:00 N16
TMI2 1T hie% 5z g 10:15-12:15 N16
STV 54T 5 T
T™I3 A?%gjﬁéﬁ"{;%ﬁi‘g;ﬁﬁg 13:30-15:30 N16
T™M14 Al 51z A0 P [F] 0 2= 7 { e 08:00-10:00 NO2A
TM15 e 5 R T RS Bk 10:15-12:15 NO2A
TM16 BrehliE 5 ERA 13:30-15:30 NO2A
TM17 N T RER R H R G AW 08:00-10:00 NO3A
TM18 AE R R 13:30-15:30 NO3A
TM19 FE 25 R 5 R ek 5 13:30-15:30 NO04B
TM20 it % 13:30-15:30 NO5A
T™M21 2R 13:30-15:30 NO5B
TM22 R 13:30-15:30 NO6A




HHEE4EE T/ VRFESHEARERHE

5 KA A LR T w1 (10 18 B e
TFO1 LREREE BRI 08:00-12:15 NO04B
TF02 HE R 10:15-12:15 NO3A
AWO01 16BN ¥R 1 08:00-10:00 NOSA
AWO02 15 % N H K2 2 10:15-11:35 NOSA
AWO03 HERE B 5-A 4 1 08:00-10:00 NO5B
AWO04 HER B R-A 4 2 10:15-12:15 NO05B
AWO05 HERM R E-B A 1 08:00-10:00 NO6A
AWO06 HAERH R E B 4H 2 10:15-12:15 NO6A
SF01 5w ER A TR S 10:15-12:15 N14
SF02 B ANRIE 1 08:00-10:00 NO6B
SF03 BEHMANRIE 2 10:15-12:15 NO6B
SF04 BEHANRIE 3 13:30-15:30 NO6B
SF05 BEMARIE 4 15:45-17:45 NO6B
CPO1 Sy RS- HIR AT 1 15:45-17:45 N11
CP02 RS -EIR AT 2 15:45-17:45 N12
CP03 AR -HEIR I 3 15:45-17:45 N13
CP04 gy - IR 1 15:45-17:45 N15
CPO05 oy B RS -FIER R 2 15:45-17:45 N16
CP06 Iy H AR - SR AT 3 15:45-17:45 NO2A
CP07 AR - 1 15:45-17:45 NO3A
CPO8 sk E-NH 2 15:45-17:45 N04B
i EZE F e FIMATI SRR 08:00-10:00 N14




FEEE4EEH/VEFEHEARERE

1 ol 10 A 18 H 08:00-10:00 10 A 18 H 10:15-12:15 10 A 18 H 13:30-15:30 10 H 18 H 15:45-17:45
NI11 TMO1 & A TALEIE MR 5101k TMO2 BRI AT Hy e 5 5%k CPO1 7-2H4Rk &5 -FAR AT 5T 1
NI2 TMO3 8 it 5 T HEE 21 3 T™os Ffei St | MO FRLEES PAERIEES | cpy s mipati 2
N13 TMO6 KA I ) (4 B S B TMO7 DAL RIIESE S TN H CP03 7rZH 4Rk - PR AT 7T 3
N15 TMO8 A EEME SiE 4t Al TM09 A% TM10 A8 & CP04 734l ik -SRI AT 1
nig | MU SRTEARIEIN RESR v e st | T B B SR CPOS 4341t EEETI St 2
Nopa | TMI$ AUSIERTUEBRREIT | rvs st e i TM16 % Al 5 R fi At CPO6 4M41LH - FLEBI K 3
NO3A TMI7 }%Iﬁfi;gtmﬁ% TF02 #HEH Wiz TMI18 A R4t CPO7 73k i-RiH 1
N04B TF 01 Z&&EWE et EBRIE TM19 fE55HE8 5 2 g v ok CP08 734 fik -] 2
NO5A AWO1 8% 22 1 AW02 I8% N 2 2 TM20 #gEiz%

HEER (17:50-18:20)
NO05B AWO03 FAERHE A AE-A 4 1 AWO04 FERERERE-A H 2 T™M21 28
NO6A AWO05 FHERHEHEH-B A 1 AW06 FHHERHREFH-B 4 2 TM22 &gt
NO6B SF02 Z%# ANitiz 1 SF03 % Nikix 2 SF04 iz Nitiz 3 SF05 2% Nikix 4
N14 IR S R R




FEEE4EEH/VEFEHEARERE

REWMEBH . WEERE AF

Preference-based unit assignment for Uruguayan housing cooperatives
Héctor Cancela Universidad de la Republica (Uruguay)
WEME: Since the late 1960's, Uruguay has developed a system of housing cooperatives, which is an
affordable option with many advantages over traditional options such as buying or renting a house or
apartment.

A housing cooperative in Uruguay usually involves between 20 and 80 members. After the buildings
are completed, an assignment is performed, giving to each member (as long as he/she continues to
participate in the cooperative) the right to live in the assigned unit. The assignment is traditionally performed
by a random draw, which does not take into account individual preferences of the members over the different
units.

In this presentation, we discuss the use of optimization methods to perform assignments which take

into account the preferences of the cooperative members. Working with some Uruguayan cooperatives, we
found that the total satisfaction and the minimum individual satisfaction were important criteria. Based on
these insights, we developed a system employing a two-stage Mixed Integer Linear Programming (MILP)
optimization model taking into account these criteria. This system is being now applied in cooperatives
obtaining large satisfaction improvements in comparison to the traditional random draws.
W& AN fEiSr: Héctor Cancela is the President of the Universidad de la Republica (Uruguay). He also served
as Dean of the Engineering School, being Full Professor at the Operations Research Department of this
university. His research interests are centered in network models and stochastic models, applied jointly with
optimization methods for solving problems in different areas (reliability, communications, transport,
production, biological applications, agricultural applications, etc.). He has organized and served in the
program committees of many international and regional conferences and is an associate editor of several
journals. He is currently President of the International Federation of Operational Research Societies
(IFORS). He was a member of the board of ALIO (the Latin-Ibero-American Operational Research
Association) for several periods, as Secretary, Vice president and President; and has participated in other
international associations in different positions.
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Al model for solving PDEs
ZE MRRELIRE

HEME: Many scientific and engineering problems are governed by differential equations (DEs).
Artificial intelligence (Al) offers a promising new approach for solving DEs. However, available data are
often scarce, and existing Al solvers still struggle to capture high-frequency components. To address these
limitations, we propose an Al paradigm for solving diverse DEs. It combines a first-principles data
generation methodology constrained by the governing DEs with a scale-dilation operator Al solver. We also
discuss the role of physics in the design of Al architectures.
wEARA: FH, BRETV RS, TEBSERRE L, REPE R BBt o E
WlEeat, fETIVSNAEYESS 1. KPMWSE AT S Al for Science & Engineering fff 7% .
T E bR i) 5 2 22 (JASCMD BREK, BT RR e BER %4 (ANCRISST) ¥
K. PERY TEESRIFEE K. Intelligent Computing for Engineering [E Fr ¥ ] 61 1) 32 4w <
Structural Health Monitoring 5 B br T Bl F gmekigmZs, 255 i R K (WCSCM) %%
MEPR R T REZXBHED ZF2 401, L E LR THEINP2 George W. Housner 223 |
Robert H. Scanlan .55, 2015 4 [ 25 4 I U 47 2 A ) 28%% . 7E Nature. Science A1 PNAS 4§
ST R 2 SCLE 3T 200 R

Surrogate-Model Approaches to Optimizers for LLM Training
Weijie Su University of Pennsylvania
WERE: The recent empirical success of the Muon optimizer in training large language models has
outpaced the theoretical understanding of its matrix-gradient orthogonalization design. To bridge this gap,
this talk introduces surrogate-model approaches that analyze and systematically improve deep learning
optimization over a single iteration. We first present the isotropic curvature model, a convex program
assuming curvature isotropy across perturbation directions, which reveals that optimal update matrices
achieve a more homogeneous spectrum. This approach demonstrates that while Muon's gradient
orthogonalization is directionally correct, it is only strictly optimal under specific curvature phase transitions.
Building upon this theoretical foundation, we introduce a second quadratic surrogate model that
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approximates the loss using the gradient, an output-space curvature matrix, and the input data matrix. By
minimizing this surrogate under an isotropic weight assumption, we derive Newton-Muon. This finding
implies that standard Muon is an implicit Newton-type method that neglects the right preconditioning
induced by the input second moment. Empirically, Newton-Muon accelerates GPT-2 pretraining, reaching
target validation loss in 6% fewer iteration steps and reducing wall-clock training time by roughly 4%,
illustrating the efficacy of principled surrogate models in designing LLM optimizers. This is based on
arXiv:2511.00674, 2604.01472, and 2605.18106.

HEANMA: Weijie Su is a professor in the Wharton Statistics and Data Science Department and, by
courtesy, in the Departments of Mathematics and Computer and Information Science at the University of
Pennsylvania. He serves as a co-director of the Penn Research in Machine Learning (PRiML) Center. Prior
to joining Penn, he earned his PhD from Stanford University in 2016 and his bachelor's degree from Peking
University in 2011. His research interests include optimization, statistical foundations of generative Al,
privacy-preserving data analysis, and high-dimensional statistics. He serves as an associate editor for
Operations Research, Journal of Machine Learning Research, Journal of the American Statistical
Association, Annals of Applied Statistics, Harvard Data Science Review, and Foundations and Trends in
Statistics. He is currently on the ICML 2026 Organizing Committee as the Scientific Integrity Chair and
will serve as the Program Chair for ICML 2027.

Advances in Anderson Acceleration: Nonsmoothness and Globalization
W WRRIEILMRE

HEME: Anderson acceleration (AA) is an effective technique for accelerating fixed-point iterations.
Recent advances have established local linear convergence of AA, particularly for smooth contractive
mappings. Building on this foundation, we extend the convergence theory to broader classes of nonsmooth
mappings and develop a globalization framework that ensures global convergence while preserving the
local linear convergence properties of AA. For nonsmooth contractive fixed-point problems, we establish
local linear convergence of AA when the underlying mapping admits a local decomposition into smooth
and nonsmooth components. Building on this result, we develop a smoothing Anderson(m) method for
composite max mappings and further extend the approach to a broader class of nonsmooth mappings
through an adaptive smoothing strategy. In both cases, the proposed methods recover the same local
convergence guarantees as in the smooth setting. While these results broaden the local convergence theory
of AA beyond the smooth setting, a complementary question is how to globalize AA without sacrificing its
favorable local convergence behavior. To address this question, we combine Anderson steps with
Krasnosel’skii-Mann fallback steps using a residual-based acceptance criterion. Under mild assumptions,
the resulting method is globally linearly convergent for contractive mappings and eventually coincides with
pure AA, while for nonexpansive mappings its residuals converge globally to zero. We further propose a
unified parameter strategy that applies to both settings without prior knowledge of the mapping type.
Wi AN Wb, PERIE TR EUE B KB R/ . KN BB 1R 5 T R At
FUo BN B F H SIAM J. Optim. , Math. Program., Math. Oper. Res., SIAM J. Numer. Anal.,
SIAM J. Sci. Comp., SIAM J. Imaging Sci., Math. Comput. f1Z > IEEE &5 TIM K E L kAR .
AT 2019 SEEHEF AT FEFEN T, KEERARRYEET A W B LU E R E KL IR
A E 5, HAE 1967 6T E FR SCI BA T Journal of Optimization Theory and Applications []
Associate Editor, {EH [Eiz =2 S E, BRIIEHFSWAHESE.
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Symmetry in graphs

AitE LK
HMEME: Symmetry of graphs is one of the most important topics in the study of groups and graphs, and
in recent years, a large body of research have been developed to explain many aspects on graph symmetry.
In this talk, I will survey some old and new results in this area.

wE AR HtE, GG Sg R AR WEERN. ERAHEERN L
WH RS E . EENFAERYI T, EAGH B, ARSI BB TR R85 100
AR, BRRHTE 0 Kalman REEZWRZE . AR E LS M HEE A Ee & LN
B Z AR H SN

Al 5ZELHR: BREE, RETE

ENENE BB AR
WERE: 53— NMFw, AFTHEEITNEIMM 2B TR—ATE, WASETIRGHR T —
AN FRRE ST . ARSI “RERin R 5 R RITE” XA B, TR AL W2 518 & it
Foo GiEBUE KM SOEMEARE—SRZ R PINTH RS A AT AT SR A o AT 56 1)
W, WO SR R ERR AN IE 77, FRld s i uE A A R R E S AR . = A A
2 AL TH4, BEFEEmmnERE RS A F1H,  DLARLE IR 3 i X BB FE 135 1E
WmENEA: EENE, AR TR RS R, TEHOE KRG IEEFE 0. B
i% Sloan Fellow 5 SIAM Fellow, {53k /R 2% N 3742 % Egon Balas %, 2019 4 AR H B
AT, ARRE NN KB A2 E. (UCLAY % R . DT L BE B ok 55 8 BE SE i = F4F, B
FIRMERRE . . SRSEZ 0 T s, B0 TBUIRANTERER, B RGHEFIKS
FIASIELFE ST -
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W AR R, LRINE R AR S Gt R Bk, EENRG EIRHEWT . NS
THEITHEIIWE I, ERFE KPR RRWIE 7 30, KRB 40 R, SRITHU R 3 . E
GmPObE 156, FHRPERHEORE 400, BRI 21T, FEILRE KEE A 2El K. ILRES
AR, PRGSO, T EEL S S S

2. BH: EZERERHRNREE

WERWE: B RIZSERAENES, SR ™ER . QI SCERM AR, Suld
X EFERI RO S5 B

WEANFIA: Tk B, WARBFIRE N, 1981 F5 1988 4E7F i B K22 ) Bt dk2g £, il
12E0L . 1994 £E 5 1997 AE7E H [E BB N FBCAE FURT 24 2, IANEREG X gkl — o4, 3R1HE
T2EAL. BN BINE K F 2 B = b b, @iz, RARIME RS H BN K 44
S, hEIBERSHE T TomaIEER, HFF 0B PEEEK. LREEEYSHEHE
Ko WAFE T meEEARAER GELREET— T2, T=mARERSER. B 1995 4
185 20 & fmfit. 2003 IR S LW AN 200 4. AR NERZ . HEAESH,. BEXRNE.

RFEZARW 300 255, HATE (Algorithmica) (HFEEIE) ZHENIMZOTIY ERE 100 25 .
FHE7THEFRARBERESIE . SFRBAFE WARABCEMEE) 10 RIT. 2000 FAL12 %5
WEFRATT K, 2002 SE6 8 7%, FHKE 2017 4. HETHE OB HIRY) M b EHER)
(China Daily) 25 HRIE

3. @H: Clustered Chinese Postman and Traveling Salesman Problems

#HEME: The Chinese Postman Problem, the Traveling Salesman Problem (TSP), and Clustering TSP
have been extensively studied since the early 1970s. While some of these problems fall into the class of
classical P problems, many are NP-hard. Consequently, polynomial-time exact algorithms are not expected
to exist for such problems unless P=NP. In this talk, we present some further results concerning a family of
more generalized Graph Routing Problems.

WENEN: kRS, e, WA, EXERAASETRIANIEE, LIHREANRKAL
R ERAA T RINIGESE, LA EETEANATRNIEE, B ae BN bR R
R TAEH R, (N TR AR AR S i il i b B2 F 0 F e ) L AR B ) VL7548 3 7 s vhE 2 )
T, TR IR YIS B BOR B 7 e B B e P RE T SR O B R AT R, R TR R R A2 2
RGBUEENEE S E AL S E RO 5 SR e otaT 344E, FENFEASRMEE
RS . m R TR S N TR R B R L TAE . WU KR AE (SIAM Journal on
Computing) {SIAM Journal on Scientific Computing) {SIAM Journal on Discrete Mathematics)

(IEEE Transactions on Information Theory) (IEEE Transactions on Computers) %5 [ Fr= 44 BT,

FERFEHRAL . S5 HOE RO (] 305 bR A%t Rt H R B S R S SR 2 . SRR
HME EuEsNTE T E (B SREE IR R E bR Wi A AR I8 HER
AT G R W R AEFE RS (BT A4 P EEIH RN TR (ML T) 3%
RITEMMERE (BInFemmil) .

4. BH: BEEMERFRR

WERE: EVE BAE A 5208 P A A AFAE B T . AN S AL R 2H 2 M 9 422 D 4% 7
BT R A, BETTT 51N 2T PR S 200 A 2 (] 2 22 400, S — 28 BN 2% W 2% A2 AR 045 U2 P (R L
STl o
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wE AN XI5, LIRSS BRI, SRR ENEFERKILEE . LRE
RIFERBAR . FENERFESEYER ST A ERFERE G T BeRF
FHL A K. WREAEEERSERIH. HEPEEZEESSEE. PE TSN
SRR RRER A PER AT RRSR A P EHENESEMEE TR
2. WA BK. WREEWELE®2EIHFEK. Computational Biology and
Chemistry Bl 3 % 55 7 RHR 5

5. BH: ILEwA%E
MERE: ARVTRBEL AT, HLEIBIZERR AR AR, QU 5 =B oT.
FRMEN:
2, REEREEOP AR TP AR, BRI S, HE KL # U R AR
PR, BPREANNER. WS, AamisttLins AN, EEBeat s pl b 2%
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6. B H: A Solution to Godsil's Conjecture on the Edge-Connectivity of Graphs in Association
Schemes

WERE: A graph G is called equiarboreal if the number of spanning trees containing a given edge in G
is independent of the choice of edge. In [Combinatorica 1(2) (1981) 163-167], Godsil proved that any graph
which is a colour class in an association scheme is equiarboreal, and further conjectured that the edge-
connectivity of a connected graph which is a colour class in an association scheme equals its vertex degree.
In this talk, we will present a solution to this long-standing conjecture. More generally, we prove an even
stronger result that the edge-connectivity of a connected regular equiarboreal graph equals its degree by
combinatorial and electrical network approaches.

WEANES: BEF, FEIWRYE (LRERERD BIKRK IR, #d%, EEAEFIm,
IWARERNEHERE LR, EXABUFRREN YR, BNAFTFEEEREE, #HUAL9E
HRIBIBN ST N, A IFHI TSR RN, BRFTRAESABIN T T FZNFEG SN
WS TAE, Je)e B E R B AR AR S ST 1R E BRI &AM AT H 3100 £ &1
QT2 91 H) Combinatorica 25 E Fr BB T & K SCTRSC 60 R 1E A M AIRILARE B
FHER RN AR RIS R R 2 — S5 2 % 1 I RN E B SERASRILR A B P R
RE—ER 20

7. H: Extremal Density for Topological Minors

WERE: For a graph H, a subdivision of H, denoted as TH, is a graph obtained by replacing edges of H
with internally vertex-disjoint paths. This is a fundamental concept for studying topological and structural
aspects of graphs. We will talk on extremal problems of finding large topological cliques in graphs with
high average degree and survey recent developments.

11
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2. H: Artificial Mass Topology Optimization Method with Affine-Stiffness

W5 E: We propose a filtered artificial-mass method for topology optimization. Unlike SIMP, which
penalizes intermediate densities through nonlinear stiffness interpolation, the proposed model keeps the
stiffness affine and moves the nonconvexity to a concave artificial-mass functional. A majorization—
minimization scheme is developed by linearizing this concave term, leading to simultaneous analysis-and-
design subproblems. Although these subproblems are nonconvex in the design and displacement variables,
every first-order stationary point is proved to be globally optimal. This structure allows first-order primal—
dual or augmented-Lagrangian solvers without solving semidefinite programs. The method is also
applicable to elastic ground-structure truss optimization and relaxed standard-section selection, where the
artificial mass promotes sparse and nearly discrete layouts. Numerical tests compare the method with
classical SIMP-based approaches.

WE AN REgH, ARIERZRIFEIR. 2019 415 2024 £ T IRV EHUR K AHE2 B2 2 B o 3R
guitpr L 5NAECAE LA AL BEES T RS PERERL. BT RS BB LR T
. WHFATT MO R R 5 R T TR R TT & ERH R EUHT] SIAM
Journal on Optimization. Journal of Global Optimization 55 K R L £ k. ERFEZX BRI ZEESTE
FOH 1, Z25EAHH S5 EWH 20 3K 2022 FLtiaF e i EIRAREOE k.

3. B H: AnImproved Gradient Computation Method under Control Parameterization

HEME: When solving continuous optimal control problems using the control parameterization method,
gradient computation is a major computational bottleneck. The traditional variational method requires one
sensitivity system for each control parameter, and its computational cost therefore grows linearly with the
number of control parameters. The costate method avoids this dependence but requires backward integration
and additional treatment of the state trajectory. Although the variational method possesses inherent
parallelism in its structure, parallel computing only accelerates the numerical implementation and does not
reduce the actual number of sensitivity systems to be solved. This paper proposes an improved variational
method based on the state transition matrix. By exploiting the shared linear time-varying structure of all
sensitivity systems, the proposed method replaces the repeated integration of numerous variational
equations with one forward integration of a common state transition matrix and a set of algebraic
quadratures. The continuous equivalence with the traditional variational method is rigorously established.
A floating-point operation analysis characterizes the computational cost and the applicable regime of the
method, while a numerical error analysis proves that the fourth-order gradient accuracy is retained under a
unified RK4-Simpson discretization. Numerical results on optimal control problems of different
dimensions and structures confirm the efficiency and accuracy of the proposed method.

WEANEAN: KREKHE, #ER. HLAESIW, BEERFPHESSARFREILK . FENFALMERILIL
S ER P Bk LS B M TRET BN HPT 5T, LS —/8REE 4 SIOPT,
Automatica, IEEE Transactions on Automatic Control S5&HIt 4435 fill S8 (1) B B 22 AR BT e R 18 5L 70 4R
B, AE Springer HIREF —#. FIRFEZKBARIFRERGHFREE. =0im EoiH DAL gkl
SAMEAIH, Z5RERER, EASRIH, 2015 FAR ERTHEFERTZEE T 2018
AT LR FEGER T HEBITE, 2022 F3RPEIZHEF ST FERECRR AR . 2025 F Ak
W AR EARRTIE: B4E4E SCI#T] (Journal of Industrial and Management Optimization) 4,
TEg: (BFEZZEW) ik HETHIEFALET, EBTEEEXHESRIHEEK,
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5. L H: A Partial Exact Penalty Stochastic Approximation Algorithm for Learning Random
Functions from Distribution-Driven Data
WEME: This work considers a class of weakly convex stochastic optimization problems characterized
by an expected [; -norm composite objective and nonlinear expectation equality constraints. Such
formulations naturally arise in learning random functions from distribution-driven data. To efficiently solve
this challenging class of problems, we propose PEPSA, a partial exact penalty stochastic approximation
algorithm. To handle the nonlinear equality constraints, PEPSA employs a dynamic exact penalty strategy,
while constructing strictly strongly convex quadratic subproblems at each iteration to ensure computational
tractability. Building upon this algorithmic framework, we establish comprehensive complexity guarantees.
Specifically, we prove that PEPSA achieves an O(T‘l/ 4) average expected oracle complexity to reach an
e-KKT stationary point, explicitly bounding the Moreau envelope gradient of the Lagrangian alongside
constraint violations. Furthermore, under standard light-tailed martingale noise assumptions, we advance

the theoretical analysis by providing an O(T‘l/ 8)high-probability convergence bound for the Moreau

envelope gradient, as well as O(T_l/ 4) high-probability bounds for complementarity and constraint
tracking. Numerical experiments demonstrate that the proposed framework is convenient for solving
random function learning problems.

WEANEA: KL, KIERFAE TS RGN E R RN R = o8, TEEZES
g KIINFHR RO BENLACRI AT e 4 B 18 5 BE R0 IT, AR 2 PE 0 A AN <A R
JIEJT AT RS TSR « AR LI E AR SCT R RIBSC 130 25, HrP A Hh(E E PRI
HA+] Mathematical Programming, Operations Research, SIAM Journal on Optimization, Mathematics of
Operations Research, Mathematics of Computation, JMLR, IEEE Transactions on Automatic Control & &
WX R EREHHRAEHIR G E MBS 6 . HElFRr—TE K E SRR, e
MERFERRAR G ERG2Z I, Boike RN (JAPOR) (NACO) 1 (8%
W) gL, 2020 FIRMHEIEFFARIBFET K.
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1. @H: Augmented Lagrangian-based Methods for Conic Constraint Optimization Problems
WM E: This talk introduces some augmented Lagrangian-based methods for conic constraint
optimization problems from both the computational and theoretical perspectives. We present a class of
decomposition-based first-order algorithms for solving large-scale convex composite conic programming,
a unified second-order augmented Lagrangian algorithm framework for nonlinear conic programming, and
some recent advances in perturbation analysis of nonlinear second-order cone programming and
semidefinite programming problems.
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WEANEAN: R, W R R B LA TN, W EEESMEK. R
WL HE L AL m) B B S . R URE S SRR AE, /£ Math. Program. %41, SIAM #7%1,
Math. Oper. Res., Sci. China-Math. S 05040 s = I PR K8 S 20 R -

2. #H: RADA: A Flexible Algorithmic Framework for Nonconvex-Linear Minimax Problems on
Riemannian Manifolds
WMEME: Recently, there has been growing interest in minimax problems on Riemannian manifolds due
to their wide applications in machine learning and signal processing. Although many algorithms have been
developed for minimax problems in the Euclidean setting, relatively few works studied minimax problems
on manifolds. In this talk, we focus on the nonconvex-linear minimax problem on Riemannian manifolds.
We propose a flexible Riemannian alternating descent ascent (RADA) algorithmic framework and prove
that it achieves the best-known iteration complexity known to date. Various customized simple yet efficient
algorithms can be incorporated within the proposed algorithmic framework and applied to different problem
scenarios. We also reveal intriguing connections between the algorithms developed within our proposed
framework and existing algorithms, which provide important insights into why the former outperform the
latter. Lastly, we report extensive numerical results on sparse principal component analysis (PCA), fair PCA,
and sparse spectral clustering to demonstrate the superior performance of the proposed algorithms.
B NEN: Iy 6Bl B R B R B R, BT W o s A B e 5 R
HAR B ST, RLOEE AL 7 > S OUK IR o A B SRR Z TR, G 2011 4F [F Brid
fERE “RERICE” | 2018 SFREIEE S “HHER” | 2020 4 [EEE WEFER I AMX
“MHFFEEER” 2022 FHE T SNBSS “HERBER” , Lok 2024 4F TEEE {55
RhEREE 2 “RfEwC3e” . i H ETHE/E (IEEE Transactions on Signal Processing) AT &y 2% it
Zu¥. (Journal of Global Optimization) (IT5HE ) M (EFEF¥IR) FWHMmZE; GHAE
(IEEE Transactions on Signal Processing) #1 (IEEE Transactions on Wireless Communications) %5 Hf
FIRI9mZ= UL &2 (IEEE Journal on Selected Areas in Communications) “ JoZRiHE {5 M2 LIS 5

FE” BTN B2 o

3. #H: Dynamic-Threshold Algorithms for the Continuous Quadratic Knapsack Problem: Reset
Mechanisms and Complexity

W5 E: Condat's algorithm is an efficient dynamic-threshold method for projection onto the simplex,
but its extension to weighted equality constraints and the algorithmic roles of resetting and removal have
received limited analysis. We develop a dynamic-threshold algorithm (DTA) for a continuous quadratic
knapsack problem with a weighted equality constraint. DTA maintains a threshold invariant through three
operations--addition, reset, and removal--and we establish its finite termination and correctness. A sufficient
condition under which reset cannot occur motivates a simpler no-reset variant, NDTA. We construct
instances for which DTA runs in @(n) time whereas NDTA requires 0 (n?) time, although both algorithms
have quadratic worst-case complexity. We further show that, when the weight ratio and the number of
deletions per removal pass are bounded, a linear number of passes with positive threshold increments
requires the minimum nonzero gap between input values, normalized by the data range, to be at most
exp[—6(nlogn)]. Numerical experiments with up to 107 variables demonstrate that DTA and NDTA
achieve approximately linear empirical scaling, and outperform Secant, WMVA, Variable Fixing, Newton,
Median Search, Heap, and Sort in running time.
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4. @ H: Rethinking the Proximal Augmented Lagrangian Method: From Absolute to Relative
Inexactness

WREWE: ARKG oA WUTIG ) B B B 7R SR LA A AL ) — S SR Y, ReAE SR
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GBI T 24

M FIRHEGSEN, ATEE] T FREIES R 1. 50X 2 4R 2 1 20 n) B J 1P 2644 B[]
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AT 0-1 BRI 35 4T B 1] MA°+4 dO(@) poly(|1]) [Eisenbrand & Weismantel '24] 2t 3 7
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WEANFA: BRkiE L, BUONHITL R\ AFRIBF A L. 2013 SRRV T K2, 2 Jafempkes
TR%, ZEe BT RSN FE LG TAE, FAEMEwe i TR AR . K15 2024 iz
BB ERE, WEFDE AR EESESMIFOEAM 1 TE EOH o F TR
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%, )5 fE SODA, STOC, FOCS %5 # it i+ ALK 221, UL L SIAM Journal on Computing,
Mathematical Programming, Mathematics of Operations Research S5 AU AT R R TR L&
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6. MH: Center-Based Clustering under Advanced Computational Models: Efficient Algorithms
and Theoretical Guarantees
WMEWE: Center-based clustering is fundamental to data mining and machine learning. Practical
applications often impose additional requirements, including group fairness, lower and upper quotas, and
pairwise constraints. Meanwhile, massive datasets motivate efficient algorithms under streaming and
Massively Parallel Computation (MPC) models. Existing studies of fair k-center mainly consider offline
settings and use matching, network flow, or local search to enforce group constraints. Fair-range k-center
and k-supplier further allow the number of selected centers from each group to fall within a prescribed
interval. Similarly, constrained k-center incorporates must-link and cannot-link requirements. However,
existing methods typically require global access to the input and cannot be directly applied to large-scale
computational models. We developed efficient approximation algorithms for these problems under
streaming and MPC models. Our streaming algorithms use limited memory and require only one or a few
passes, while our MPC algorithms achieve low communication costs and few parallel rounds. These results
extend constrained center-based clustering to massive datasets while retaining provable approximation
guarantees.
WwE NS Foed, WM REEE SR B AR AR, EEEEER B KA.
2005 A1 2011 o) Bk T EBFEARAR KA IR SRR R, 3R T il 424
2015 F 2 2016 FFEAEMR KA P FE SRR K 2 o BB 27 B WS 72 T/E (Research Associate) o
FERFIT RN E B (EDA)  mtERe v L3S 5% 2 S A8 A 1) 4H G A Ak i)
. FRFE K AR ARG EIUH 200, FHERAEEIH 130, fEE B AR AR 4 8 m T H
1 IR HoAth A F R H 4 T A 5S35 22 [ B0 AT 25 10 E R R IR SC 150 R, Bl ACM
WWW. AAAI (Oral) . IEEE TC. IEEE TIT. IEEE TNNLS. IEEE/ACM DAC. IEEE TDSC.
IEEE TCAD # Algorithmica 2%, %3k COCOON 2024 F 18 0% GREEH, 1277) .

7. #H: Discrete Approximation for a Class of Stochastic Hierarchical Optimization Problems
WEME: The discretization is an important approach to solve stochastic optimization. In this talk, the
discrete approximation for a class of stochastic hierarchical optimization problems (SHOPs) that cannot be
recast as dynamic forms is studied. Due to the failure of the reformulation, the classical sample average
approximation (SAA) approach cannot be applied to the SHOP directly. We first consider the discrete
approximation of two-stage stochastic variational inequalities (SVIs), which is a special case of SHOPs,
when the strong monotonicity assumption does not hold. After that, we consider two kinds of discrete
approximation methods of the general SHOPs. Firstly, by invoking the set-valued SAA method, we give a
discrete approximation scheme of the SHOP. We verify that the optimal value and the here-and-now
solution of the SAA problem converge to those of the SHOP. Alternatively, by replacing the wait-and-see
solution with a simple function and replacing the expectation of a random function with a specific realization
of the random function, we obtain another discrete approximation counterpart of the SHOP, which can
provide a reliable approximation of the wait-and-see solution. We verify that the optimal value and the
policy of the discretization problem converge to those of the SHOP.
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8. MH: BRFedTD: A Novel Framework for Federated Reinforcement Learning with Byzantine-
Resilient Policy Evaluation

W5 E: Federated reinforcement learning (FRL) enables distributed agents to collaboratively evaluate
policies without sharing raw data, making it a promising approach for privacy-preserving and scalable
decision-making. However, the presence of Byzantine agents, which may behave arbitrarily or maliciously,
poses significant challenges to the robustness and reliability of FRL. To address this issue, in this paper, we
propose a novel trimmed mean-based robust federated policy evaluation framework called Byzantine-
resilient federated temporal difference learning (BRFedTD), and establish a finite-time convergence theory
of BRFedTD. This framework effectively addresses the combined challenges of linear function
approximation, heterogeneous Markov decision processes (MDPs), multiple local updates, and robust
aggregation. To support more accurate confidence interval estimation and policy uncertainty analysis, we
further derive the asymptotic distribution of the estimation error, showing that BRFedTD achieves
asymptotic normality and efficiency in the case of identical MDPs without Byzantine attacks. This
represents, to the best of our knowledge, the first asymptotic normality result established in FRL. Extensive
numerical experiments demonstrate the robustness and effectiveness of the proposed algorithm, and
corroborate that it generalizes to deep reinforcement learning and performs well on complex control tasks.
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1. @ H: Dynamic Service Allocation for Customers with Heterogeneous Patience in Two-sided
Platforms

HEME: On-demand service platforms increasingly offer flexible service options that allow customers
to exchange longer waiting times for lower prices. Such waiting flexibility creates an operational challenge:
platforms must determine when to fulfill flexible demand and when to reserve service capacity for
customers requiring immediate service. We study this dynamic service allocation problem in a two-sided
on-demand platform that offers a full-priced regular service and a discounted Wait-and-Save (W\&S)
service. To manage customer expectations, the W\&S service features a maximum waiting time guarantee
paired with a compensation scheme upon expiration. Customers in both service tiers may renege while
waiting due to impatience.

We formulate the platform’s dynamic allocation problem as an infinite-horizon long-run average
reward Markov decision process (MDP), which suffers from the curse of dimensionality. To overcome this
computational challenge, we construct a discrete-time fluid approximation and derive an age-dependent,
threshold-type heuristic policy that strategically delays fulfilling W\&S demand until the customer waiting
age reaches a critical threshold. Our analysis reveals an intriguing priority reversal structure: service
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priorities should be determined by supply condition. Specifically, regular customers receive priority when

supply is ample, whereas W\&S customers whose waiting ages exceed the threshold take priority during
supply shortages. We prove that the proposed age-dependent threshold policy is asymptotically optimal,
achieving a loss ratio of order $O(1/n)$ as the market scale $n$ grows large. We compare the performance
of our age-dependent threshold policy with that of other heuristics, including a static allocation policy and
a state-dependent allocation policy.
We further extend the model to a continuous-time setting, showing that the dynamic control problem

can be reduced to optimizing the W\&S dispatching age threshold.
wENFA: B, BETERFRREE AR, LA, b E RIS E S
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2. @ H: Spare parts provisioning strategy of warranty repair demands for capital-intensive
products

WEME: The inventory cost of stocking spare parts is a nonnegligible expenditure of providing after-
sales service for the manufacturers making capital-intensive products, such as electric vehicles. Especially,
for warranty repair service, it is important to manage the spare stock appropriately to satisfy the warranty
claims of customers as well as reduce the associated inventory costs. In this paper, we investigate the spare
parts inventory issue related to a critical component for under-warranty units of a product. In particular,
under the free-replacement warranty policy, failed component will be replaced by a new one by consuming
the spare stock. According to the field claim data, we find that the general trend of warranty claims is
nonstationary, which will be affected by the product sales and under-warranty failures. Thus, we first
propose a model to forecast the time-varying warranty repair demand by explicitly considering the
randomness from two major sources, i.e., product sales and under-warranty failures. Under the assumptions
of Poisson sales process and exponential failure distribution, the closed-form expressions of mean and
variance of cumulative warranty repair demand over time are obtained. Because the number of warranty
claims in each period is a one-time data, the associated distribution information is unavailable. Then, based
on the properties of the demand statistics, we derived a worst-case upper bound for the associated inventory
cost and formulate a three-phase finite-horizon spare parts inventory model, which can be used to
appropriately address the time-varying warranty claims. Finally, numerical experiments are conducted to
investigate the impacts of key parameters.

WA AES: dgE, WMREER. BRI, AT AR ARG R Bis e L.

3. & B : Platform or Third-Party? Manufacturers' Information Acquisition Strategy with
Uncertain Consumer Low-Carbon Preference
WERE: In this paper we develop a platform supply chain model consisting of a manufacturer, a platform,
and consumers under uncertain consumer low-carbon preferences. We investigate how alternative
information structures affect the manufacturer' s low-carbon operational decisions and the value of
information.
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4. B: A mathematical programming enhanced reinforcement learning approach for solving the
CVTSP

W5 E: The carrier-vehicle traveling salesman problem (CVTSP) involves two types of heterogeneous
vehicles, i.e., the carrier and a vehicle, operating cooperatively in a continuous space, where the vehicle
may take off from and land on the carrier. Given a set of target points, the CVTSP seeks to determine both
the visiting sequence of the targets and the corresponding takeoff and landing locations, with the objective
of minimizing the total travel time. The problem is widely recognized in the truck-and- drone delivery and
mothership-and-drone routing scenarios. In this paper, we prove that the optimal sequence of the CVTSP
lies within a set of sequences whose traveling salesman problem (TSP) costs are within a fixed range.
Experiments on benchmark datasets demonstrate that our method consistently finds optimal or near-optimal
solutions for all small to medium-scale instances and identifies new best-known solutions for large-scale
cases.
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5. MH: Managing Unmatched Drivers: Joint Pricing and Pre-positioning in Ride-Hailing Markets
WA E: Ride-hailing platforms face challenges arising from a spatial-temporal mismatch between
where and when passengers request rides and where drivers choose to position themselves. These drivers
actively learn from platform signals and competitor density, which often leads to herd behavior and
localized supply shortages that erode long-term system efficiency. We propose an integrated mechanism
that combines demand shaping with proactive supply positioning. Unlike reactive models, our framework
jointly optimizes dynamic pricing and the pre-positioning of unmatched drivers, steering the platform
toward a more efficient spatial equilibrium. We model this interaction as an event-driven Markov Decision
Process and develop an Attention-based Alternating-training Multi-Agent Reinforcement Learning
framework. This architecture captures the co-evolutionary dynamics between the platform’s strategic
signals and the drivers’ decentralized learning processes. Using high-fidelity New York City taxi data, we
demonstrate that our proposed model significantly outperforms baseline optimization and reinforcement
learning benchmarks. The results reveal a robust “win—win—win” outcome: a simultaneous increase in
platform revenue and driver earnings, alongside a reduction in passenger wait times.
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1. B H: Accelerating RLHF Training with Reward Variance Increase

HEMWE: Reinforcement learning from human feedback (RLHF) is an essential technique for ensuring
that large language models (LLMs) are aligned with human values and preferences during the post-training
phase. As an effective RLHF approach, group relative policy optimization (GRPO) has demonstrated
success in many LLM-based applications. However, efficient GRPO-based RLHF training remains a
challenge. Recent studies reveal that a higher reward variance of the initial policy model leads to faster
RLHF training. Inspired by this finding, we propose a practical reward adjustment model to accelerate
RLHF training by provably increasing the reward variance and preserving the relative preferences and
reward expectation. Our reward adjustment method inherently poses a nonconvex optimization problem,
which is NP-hard to solve in general. To overcome the computational challenges, we design a novel
$0(n \log n)$ algorithm to find a global solution of the nonconvex reward adjustment model by explicitly
characterizing the extreme points of the feasible set. As an important application, we naturally integrate this
reward adjustment model into the GRPO algorithm, leading to a more efficient GRPO with reward variance
increase (GRPOVI) algorithm for RLHF training. As an interesting byproduct, we provide an indirect
explanation for the empirical effectiveness of GRPO with rule-based reward for RLHF training, as
demonstrated in DeepSeek-R1. Experiment results demonstrate that the GRPOVI algorithm can
significantly improve the RLHF training efficiency compared to the original GRPO algorithm. This is a
joint work with Zonglin Yang, Zhexuan Gu, and Houduo Qi.

28



FEHEE4EE T/ VRFESHEARERE

WE AR BN, DT TR N RN AL . A E 25T MO SR,
N TR REM 2 LA AR R . HEERR . IR AR N o Ath 1) 70 R A ik
#T (SIAM Journal on Optimization) {Mathematical Programming Computation) {Journal of the
American Statistical Association) {Journal of Machine Learning Research) (IEEE Transactions on
Pattern Analysis and Machine Intelligence) U ARMAT] & NeurIPS, ICML, ICLR, ACM WWW,
ACM SIGIR %5 N T8 Re s B 2 R il AR 70 NIE 17N T8 e e 3 227 R 2 1L
Best Paper Award Finalists (ACM WWW 2021, ACM SIGIR 2024).

2. @H: Low rank convex clustering for matrix-valued observations

W5 E: Common clustering methods, such as kk-means and convex clustering, group similar vector-
valued observations into clusters. However, with the increasing prevalence of matrix-valued observations,
which often exhibit low rank characteristics, there is a growing need for specialized clustering techniques
for these data types. In this work, we propose a low rank convex clustering model tailored for matrix-valued
observations. Our approach extends the convex clustering model originally designed for vector-valued data
to classify matrix-valued observations. Additionally, it serves as a convex relaxation of the low rank kk-
means method proposed by Z. Lyu, and D. Xia [J. R. Stat. Soc. Ser. B. Methodol., 88 (2026), pp. 43—65].
Theoretically, we establish exact cluster recovery for finite samples and asymptotic cluster recovery as the
sample size approaches infinity. We also give a finite sample bound on prediction error in terms of centroid
estimation, and further establish the prediction consistency. To make the model practically useful, we
develop an efficient double-loop algorithm for solving it. Extensive numerical experiments are conducted
to show the effectiveness of our proposed model.
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3. ® H: Decentralized Stochastic Optimization over Unreliable Networks via Two-timescales
Updates

HEMWE: This work proposes a robust two-timescale compressed primal-dual (TiCoPD) algorithm for
decentralized optimization under bandwidth-limited and unreliable communication channels. By integrating
the majorization-minimization approach into the primal-dual optimization framework, the proposed
algorithm compresses the shared difference terms among agents, which effectively improves
communication efficiency and enhances robustness against channel noise without impairing convergence
stability. To realize efficient optimization, this method adopts a dual-timescale update mechanism: a fast
timescale mirror sequence 1s designed to guarantee agent consensus on nonlinearly compressed terms, while
a slow timescale primal-dual recursion is utilized to optimize the objective function. Theoretical analysis
proves that the TiCoPD algorithm can converge to a stationary solution for smooth and possibly non-convex
objective functions.
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4. H: Efficient Online Prediction for High-dimensional Time Series via Joint Tensor Tucker
Decomposition

W5 E: High-dimensional time series arise in a wide range of applications and often exhibit strong
multidimensional correlations together with dynamically evolving temporal patterns. Tensor-based
forecasting methods provide a natural way to exploit such multidimensional structures by representing the
observations in a compact low-dimensional form. However, most existing tensor forecasting approaches
are designed for offline settings, which leads to substantial computational costs and makes them less suitable
for online prediction of streaming high-dimensional data.
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1. #H: Data-Automated Policy Learning for Nonlinear Welfare

HEME: This paper explores policy learning from observational data, focusing on a nonlinear welfare
criterion in a binary treatment setting. The nonlinear criterion is inspired by scenarios where policymakers
prioritize specific population segments. We model this criterion using a utility function that encompasses
potential outcomes and intermediate parameters, with the latter capturing higher moments of the outcome
distributions. When formulated in the context of observational data, both the intermediate parameters and
the welfare criterion depend on the propensity score, which we estimate using machine-learning techniques.
To address bias in machine learning estimates, we introduce a novel reweighting-based debiasing approach
that offers a promising alternative to traditional orthogonality-based methods. To tackle the complexities of
infinite-dimensional policy spaces, we employ sieve approximations and K-fold cross-validation for model
selection, thereby fully automating the policy-learning process. Despite these complexities, we demonstrate
that both the welfare regret and the average welfare regret of our proposed policy learning method satisfy
an oracle inequality, thereby providing theoretical guarantees on the performance of the estimated policy
relative to the best possible policy. This finding extends the existing results from linear to nonlinear welfare
criteria, from finite-dimensional to infinite-dimensional policy spaces, and from a known propensity score
to a machine-learned one.
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2. @H: Balancing Cost and Service: Charging Rate Optimization for EV Battery Swapping

HEME: Battery swapping allows electric vehicle (EV) drivers to exchange depleted batteries for fully
charged ones at dedicated stations, avoiding the lengthy waits associated with plug-in charging. The
viability of this service hinges on maintaining a high service level. Emerging charging technologies enable
continuously adjustable rates, allowing stations to flexibly match charging speed with fluctuating demand
and thereby sustain high service levels under limited charging capacity. However, faster charging
accelerates battery degradation, raising operational costs. Thus, the BSS faces the central challenge of
optimizing charging rate to jointly ensure service quality and cost efficiency. In this paper, we formulate a
stochastic dynamic program (DP) to optimize the charging rate of a BSS under service level constraints,
explicitly accounting for nonlinear battery-degradation cost. We show that the optimal policy has a state-
dependent, multi-threshold structure. Because solving the DP directly is intractable, we employ a resolving
approach to periodically solve a tractable approximation based on robust satisficing, yielding high-quality
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charging decisions that balance service levels and operating costs. Calibrated with real-world data, extensive
simulations show that our approach consistently outperforms a benchmark policy based on Sample Average
Approximation (SAA). Our numerical results yield three key insights: (i) Introducing even limited
flexibility (two charging rates) substantially improves service levels and reduces costs compared to a fixed-
rate policy; (ii)) While fully continuous charging offers additional cost savings, its marginal benefit
diminishes as battery costs decline; (iii) The potential investment required for advanced charging
infrastructure can offset continuous-charging benefits. Thus, BSS managers should carefully assess both
operational-cost savings and capital-investment requirements before adopting advanced charging
technologies.
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1. @ H: A Robust EDM Optimization Approach for 3D Single-Source Localization with Angle and
Range Measurements
WEME: Accurate source localization in Multi-Platform Radar Networks (MPRNs) benefits from
exploiting both range and angle measurements under robust estimation. In this paper, we propose a robust
Euclidean distance matrix (EDM) optimization model that simultaneously integrates range measurements,
angle information, and the least absolute deviation (£1-norm) criterion for the case of 3D single-source
localization (3DSSL). A key theoretical contribution of this work is the rigorous reformulation of existing
3D angle measurements into simple box constraints on the Euclidean distances. Unlike previous
approximations, we achieve this by reducing each of the 3D angle measurements to a two-dimensional
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nonlinear optimization problem, whose global minimum and maximum solutions can be characterized and

utilized to get the lower and upper bounds of the distances from the unknown source to the sensors. To solve
the resulting rank-constrained EDM problem, we develop an efficient algorithm based on the majorization
penalty method. Extensive numerical experiments confirm that the new EDM model significantly
outperforms leading solvers in terms of localization accuracy and computational efficiency, particularly in
low Signal-to-Noise Ratio (SNR) scenarios.

WEANEA: FRW, bR TR S S A%, AT, EEFARRIERYE
BN . ERZUIEZARRI Y EE. BhEEEFSFEI S 2R R BS54
NeTHE. EREEYSHE., BT (Pacific Journal of Opetimization) 5 H| & FEdmZs. AL
TR T N 8 FEUT R BT KA ES 2 WA FFE R (2021 , FMEX R
ARHRRE (RALATTIE) (2025).

2. & H: Correlated Pairwise Stability: A Disjunctive Optimization Paradigm for Network
Formation Games

WEME: We introduce correlated pairwise stability (CPS) for network formation games, which allows
a mediator to coordinate agents’ linking decisions through correlation plans. CPS generalizes pairwise
stability and can strictly improve pairwise stable networks involving substantial randomization. We show
that CPS admits an optimization-based characterization, transforming equilibrium computation in network
formation games into a disjunctive program. This characterization leads to scalable algorithms for
computing welfare-maximizing CPS distributions. Numerical experiments demonstrate substantial welfare
gains from correlation and strong computational performance on large-scale instances.

WENES: H, WOV RO TR P e B B . A0, 2015 AR T
ERFAROR KRS, 2019 FR LR FABIT RS, @ miaZ e, marie. paieees
P, WK FAE Mathematical Programming. INFORMS Journal on Computing 518 22T, &
FFEEPEEHE, W LB, NGRS ETERDEEAS TR TR, RLBEEEFRTF
FHHR .

3. #H: Efficient Algorithms for Phase Retrieval Under Diverse Measurement Models

WM E: Phase retrieval recovers a signal or image from phaseless measurements. It plays an important
role in applications such as X-ray crystallography and coherent diffraction imaging. In this talk, we will
present several algorithms for phase retrieval in different measurement settings, including Fourier phase
retrieval, masked phase retrieval, and phase retrieval with random measurements. We will first focus on
sparse Fourier phase retrieval and highlight the main challenges associated with this setting. Next, we will
consider masked phase retrieval and establish an improved recovery bound for a widely used PhaseLift
algorithm under both adversarial noise and sub-Gaussian noise. Finally, we will study phase retrieval with
random measurements and show that the minimum-norm Gauss-Newton method achieves quadratic
convergence without the need for sample splitting.

E AW B, LMV HUR R FERIZER, 2019 F L T R 5 RS0 220 b,
2019-2021 FAEFWRHE R MNFE TG 7. FEF T MARFEAMIKE . E4akH. 5 EZEH
LB N . FREAAESE. W EHH &I, b B REemE BB H 0, Z25E%K
HA K —0l. PEHIZEZSHFS5HERSSHFZLER. £ Appl. Comput. Harmon. Anal.. Math.
Comput. Inverse Problems. SIAM J. Imaging Sci.. Inf. Inference. IEEE TIT. IEEE TSP. J. Complex.
SEHITIR IR 20 R -
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4. @H: Bregman-Augmented Lagrangian Method for Nonconvex Nonsmooth Optimization with
General Inequality Constraints
WEME: This talk studies a class of nonconvex nonsmooth composite optimization problems with
general inequality constraints, which are common in diverse applications. Conventional augmented
Lagrangian methods typically rely on barrier techniques to handle inequality constraints, often demanding
twice-differentiable objectives and feasible initial points, with the barrier parameter driven to zero for
convergence. To address these limitations, we propose a Bregman-augmented Lagrangian (BAL) method,
which employs an appropriate Legendre function and its associated Bregman distance to effectively handle
the constraints, without requiring strict feasibility on certain variables. Crucially, BAL ensures convergence
without requiring regularization and penalty parameters to be driven to zero or infinity, thereby significantly
enhancing numerical stability and simplifying implementation. In contrast to prior analyses, we introduce a
sequential optimality condition to handle the nonsmooth objective, and establish strong global convergence
of BAL. Numerical experiments demonstrate the robust computational efficiency and favorable numerical
performance of the proposed method.
Q=N 11 =TI O o W DR AN 2R 1 N 7 e S 1T 56 2 335 vl (6 P E [ S B B2 K 7 S 1 ]
e, BN, £ J. Comput. Appl. Math.. Optimization. J. Glob. Optim. &5 [E 4 7 55 % {3 1) &
REZRAARRL. K EHFEF AR AREEETFFERYESIHE (C 2K 5idtE BRR#HEE
FHERFREESIHE (B ) . BUETEEEFSFIERME SN <8 HK . mitEis%Ey e
HEHE S RiETI A2,

5. B H: Semantic-Guided Memetic Genetic Programming for Evolving Scheduling Rules for
Online Yard Crane Scheduling

HEMWE: Memetic Genetic Programming (MGP) has shown to be more effective than standard GP in
addressing large search spaces by adding local search. However, existing local search procedures in MGP
algorithms have three distinct limitations: imbalanced exploration and exploitation, inefficient neighbour
generation, and insufficient redundancy handling. This article proposes a two-stage Semantic-Guided MGP
(SMGP) to address these limitations and evolve effective scheduling rules. Specifically, three key novel
elements are introduced to the existing local search processes of MGP. The first is a Semantic-Guided
Neighbourhood Operator maintains behavioural diversity to balance exploration with exploitation. The
second is a Knowledge-Guided Subtree Mutation that uses learned semantic structures from the initial stage
to construct new neighbours, replacing inefficient random neighbour generation and focusing the search on
promising regions. The third is an Iterative Semantic Equivalent Pruning procedure that simplifies the best-
found solution into a smaller, equivalent rule to improve its interpretability and generality. Extensive
experiments on a real-world online Yard Crane scheduling problem show that SMGP outperforms advanced
MGP methods in both effectiveness and efficiency while maintaining rule simplicity. Moreover, the best
SMGP-evolved rule significantly outperforms all manually crafted rules.

#HEA: Ruibin Bai is a professor and Head of the Artificial Intelligence and Optimisation (AIOP)
Research Centre at the University of Nottingham Ningbo China. His main research interests include
computational intelligence, reinforcement learning, digital twin, operations research, scheduling and
optimisation with a special focus on transportation systems and port logistics. He has published over 150
academic papers and currently serves as member of Editorial Board of European Journal of Operational
Research and Networks. His work is recognized in industry through “Huawei Spark Award” in 2022. Under
his leadership, his team has developed algorithms and software systems that have been commercialized in
Ningbo Port and PingAn Good Doctor.
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7. #H: Eliciting Von Neumann—Morgenstern Utility from Discrete Choices with Response Error
WEFE: In this talk, we introduce a preference elicitation method for a Von Neumann-Morgenstern
(VNM)-type decision-maker from pairwise comparison data in the presence of response errors. We apply
the maximum likelihood estimation (MLE) method to jointly elicit the non-parametric systematic VNM
utility function and the scale parameter of the response error, assuming a Gumbel distribution. We
incorporate structural preference information known in advance about the decision-maker's risk attitude
through linear constraints on the utility function, including monotonicity, concavity, and Lipschitz
continuity. Under discretely distributed lotteries, the resulting MLE problem can be reformulated as a
convex program. We derive finite-sample error bounds between the MLE and the true parameters, and
establish quantitative convergence of the MLE-based VNM utility function to the true utility function in the
sense of the Kolmogorov distance under some conditions on the lotteries. These conditions may have
potential applications in the design of efficient lotteries for preference elicitation. We further show that the
optimization problem maximizing the expected MLE-based VNM utility is robust against the response error
and estimation error in a probabilistic sense. Numerical experiments in a portfolio optimization application
illustrate and support the theoretical results.

wE AN X5, WEER s S gt R At R R, MR AR B,
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8. M H: Nonsmooth Optimization Theory and Methods for Multimodal Tensor Fusion Problems
M E: This report focuses on tensor data fusion, with particular emphasis on hyperspectral image (HSI)
and multispectral image (MSI) fusion. First, for scenarios in which the degradation processes, including
blurring, downsampling, and spectral response, are known, we introduce the eASAP method, which
achieves effective reconstruction by exploiting tensor low-rank priors and cross-modal coupling
relationships. We particularly emphasize the splitting algorithm for handling the nonsmooth coupling term,
together with its theoretical analysis. We then consider scenarios in which the degradation processes are
difficult to characterize accurately. In this setting, we introduce TenFuse, which jointly models degradation

40



FEHEE4EE T/ VRFESHEARERE

estimation and data fusion. By exploiting the underlying structure of the problem, TenFuse achieves
superior performance to deep-learning-based methods on real-world datasets. Finally, we investigate the
convergence and convergence rates of the ADMM algorithm involving two nonsmooth regularization terms.
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WEWE: Data analytics is gaining increasing applications and making a profound paradigm shift in
maintenance research. I this talk, I shall present a critical review on the state-of-the-art developments in
data integrated maintenance decision making based on a three-dimensional data-model-decision framework.
Specifically, the existing literature is categorized from the perspectives of data (failure or degradation),
model (parametric or nonparametric), and decision making (static or dynamic). The current advances in
each stream of research are discussed with a particular focus on how data, model and decision interplay,
where the data-integration concept must be present. I shall then present two of my latest works: the first
revisits the classical periodic replacement policy from an operational statistics perspective, and the second
addresses condition-based maintenance from an online learning perspective.
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[Hiz B F S Mg P EREREGFE SR EUA RS T TRy 28 EH, MLt
T2tk T Engineering Management ff 2R TR, (T THE) HHFEMZE.

43



FEHEE4EE T/ VRFESHEARERE

™09 HE¥%*
WAoo BAEHe

HAE: METE QLZRKRE)

10 B 18 H 10:15-12:15 JtE=FE N15<&iE

EXSPN I} 1] et H /A A
10:15-10:35 New Proofs of Mock Theta Function Identities via the Integral Method
' ' T CHl B ITYE K5
_ ) Monk's rules for forest polynomials
10:35-10:53 AU (LK)
10:55-11:15 The Classification of Nonsolvable Transitive BLT-Sets of $Q(4,q)$
' ' PR CREX RS
PR
11:15-11:35 Ehrhart Theory of Order Polytopes
' ' XK PE (EIT R
11:35-11:55 Mahonian statistics on words with fixed weak right-to-left minima and
e on permutations with a fixed descent set XI|ZA4E (] RIFZ K%
11:55-12:15 On the inverse problem of the Narkiewicz constant for finite abelian
' ' groups of rank $28 #f PRI (V8% ML TR RS

BRI AL BESIAA B0 ST, Bt G REAEES -3
Havit. AeBoeEHERIET I A Y B AT G HBCEA e it e, fedtdl &8s
B0 SR B AZ 5 58 X 5

1. B H: New Proofs of Mock Theta Function Identities via the Integral Method

WERE: Through the integral method, we present a uniform way to prove many mock theta function
identities. These identities express the combinations of several mock theta functions as modular infinite
products. We achieve this by explicitly evaluating some contour integrals of some infinite products and
thereby obtaining identities among some basic hypergeometric series. These identities turn out to be the
desired relations among mock theta functions. We apply this approach to give new proofs for 38 identities
satisfied by the classical mock theta functions of orders 2, 3, 5, 6 and 8.

wEANEA: BB, MBI RFHR. WAERLFEFFELR, YIRMIT KA A
PR RE A RERR T . — EMNFAE SN ST ) BT, 20 R RR . 1 theta BR%L.
PR HIRRSE . 7 (Advances in Mathematics) {Advances in Applied Mathematics) {The Ramanujan
Journal) ({International Journal of Number Theory) {Journal of the Australian Mathematical Society)

S5 BT R RBEE R KRR 30 25 .
2. @H: Monk's rules for forest polynomials

WERE: Forest polynomials are quasi-symmetric analogue of Schubert polynomials. They are indexed
by Catalan objects, and represent the cohomology of quasi-symmetric flag varieties. This talk gives the
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combinatorial backgrounds of forest polynomials, and introduces (equivariant) Monk's formulas for (double)
forest polynomials.

WE NS FETON, ARG, EE T AR &2 IS Hopf ARBURIG Fx b
HHig.

3. #%: The Classification of Nonsolvable Transitive BLT-Sets of $Q(4,q)$

W5 E: A BLT-set is a set of $q$ points in the parabolic quadric $Q(4,q)$, where $q8$ is an odd prime
power, such that no point of $Q(4,q)$ is collinear with more than two points of the set. In this talk, we
briefly review some known results on BLT-sets and present a complete classification of BLT-sets that admit
a nonsolvable automorphism group acting transitively on the set. This is joint work with Qing Xiang.

WENEA: FEEE, REXKEBBHIR. 2020 &£ 6 A THLRAFEM 240, 5T
TR R NFE L E R TAE, 358 “RKEBRIELE” #R5. 2023 SRS XK SFH
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AR LA ARBAHE S5 EE e, MR L 7E Sci. China Math., Combinatorica, J. Combin.
Theory Ser. A, IEEE Trans. Inf. Theory %5514 Wi & K18 1R

4. MH: Ehrhart Theory of Order Polytopes

#WEME: The order polytopes arising from the finite poset were first introduced and studied by Stanley.
For any positive integer $d\geq 148, Liu and Tsuchiya proved that there exists a non-Ehrhart positive order
polytope of dimension $d$. They also proved that any order polytope of dimension $d\leq 11$ is Ehrhart
positive. We confirm that any order polytope of dimension $12$ or $13$ is Ehrhart positive. This solves an
open problem proposed by Liu and Tsuchiya. Besides, we also verify that any $h”{*}$-polynomial of order
polytope of dimension $d\leq 13$ is real-rooted. We then concentrate on the poset $P_\lambda$ associated
with the Ferrers diagram of a partition $\lambda = (\lambda_1, \lambda_ 2, \ldots, \lambda_t)$. This is joint
work with Guoce Xin and Zihao Zhang.

s A )R, R T EImTE R, A SRR e R R A S b
MNEH LR, GESITIM L EER. TERATRRAGHESFSITE. OF
Mathematics of Computation . Semigroup Forum . Advances in Applied Mathematics . Journal of
Symbolic Computation. Discrete Mathematics % SCI AT A R AW 13 K. Jo/a k5 E #ImE K
FEETARKI S K. WL EFER S AL R, JENIE “2026
[ w ER LI AN - 2 7

5. #4%5: Mahonian statistics on words with fixed weak right-to-left minima and on permutations
with a fixed descent set

MEWE: In this talk, we study classical equidistribution phenomena for statistics on words and
permutations. For words, we show that many Mahonian and Euler-Mahonian equidistributions remain valid
when the multiset of weak right-to-left minima is fixed. For permutations, we establish related Mahonian
equidistributions when the descent set is fixed, and obtain a further refinement by fixing the positions of
left-to-right maxima. We also discuss applications to set partitions, 221-avoiding words, alternating
permutations, and permutations with k alternating runs, thereby obtaining several families of equidistributed
Mahonian-type statistics on these combinatorial structures.

WEANE: XA, TTRMZE RPN, ST RER S S G, BN FHH A
BT, JLHSGEHEYI St & . 7E Journal of Combinatorial Theory, Series A+ Advances in Applied
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Mathematics. European Journal of Combinatorics % T KR Z R L, FFEMERHIRRIFHEE
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6. MH: On the inverse problem of the Narkiewicz constant for finite abelian groups of rank $2$
WEME: Let $GS$ be a finite abelian group. The Narkiewicz constant $\mathsf N_1(G)S$ is the maximal
positive integer $\ell$ such that there exists a map $f\colon [1,\ell]\rightarrow G\setminus\{0\}$ such that
for any two distinct nonempty subsets $I 1,1 2\subset [1,\ell]$ with $\sum_{i\in I 1}f(i)=\sum_{i\in
[ 2}f(1)=0$, we have $\sum_{i\in I 1\cap I 2}f(i)=0$. The associated inverse problem is to determine the
structure of those maps $f\colon [I,\mathsf N _ 1(G)]\rightarrow G\setminus\{O\}$. Suppose
$G=C {n_1}\oplus C_{n 2}$, where $1<n_1\mid n_2$. It is known that $\mathsf N_1(G)=n_1+n_28$. In
this talk, we consider the inverse problem of $\mathsf N_1(G)$ for $G=C {n_1}\oplus C_{n_2}8$.
WENEN: BRI, PO2B PR EER, MR L. BT Mk & S A5 i
TR A gm0 P M . O fF Israel Journal of Mathematics, Canadian Journal of Mathematics,
Combinatorica, Journal of Combinatorial Theory A, Journal of Algebra 524 E A R I+Z ML L. T

SRR} ik e A0 [ X B AR A e BRI H 25— T
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1. H: Hypergraphs with zero codegree Turan density

WERE: For a k-uniform hypergraph (or simply k-graph) F, the codegree Turan density ., (F) is the
supremum over all a such that there exist arbitrarily large n-vertex F-free k-graphs H in which every (k —
1)-subset of V(H) is contained in at least an edges. We study the problem of what k-graphs F satisfy
.o (F) = 0. Introducing the strong layered vanishing order, we proved that any k-graph F with a strong
layered vanishing order satisfies that ., (F) = 0. This generalizes the result for 3-graphs that any (strong)
layered 3-graph F with vanishing uniform Turan density satisfies that ., (F) = 0. Furthermore, using this
result, we give a sufficient condition such that a subgraph of a k-uniform tight cycle has zero codegree
Turan density.

WEANEN: TR, EPIIR A S Git  EE R . LT IR R, R
16 7 FR T2 e A [ L AR S SRR A W . B AT ) E O RAE i, fE Journal of the
London Mathematical Society, Journal of Combinatorial Theory-Series B, European Journal of
Combinatorics , Science China-Mathematics 25 7] & #1845
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2. M B: Long antipaths in oriented graphs

WM E: An antidirected path is an oriented path in which every vertex sees either just incoming or just
outgoing edges. We prove that every oriented graph with minimum semidegree at least £ contains an
antidirected path of length 24-1. This confirms a conjecture of Stein. This work is joint with Allan Lo.

WENE T BT, AR SRR IR . 2016 SFi LT IIARORSE, 2014 4F 8
H #2015 4 12 AENE R AIRE 20 FeAAE S EV IR WA S KBRS 5557, 2025 4F 8 H & 2026
8 HUrm S EE R BT I REONEIQ O 5 RIS, FR R E R AR RS T E
FEEMHNE BRI S FHFEILSE X —D, £ J. Combinatorial Theory, series B. J. Graph Theory-
Discrete Mathematics ¢ Hi T K R Z 18 3.

3. MH: An edge-spectral Erdés-Stone-Simonovits theorem and its stability
WEME: We study the extremal problem that relates the spectral radius A(G) of an F-free graph G to
its number of edges. Firstly, we prove that for any graph F with chromatic number r + 1 > 3, if G is an
F-free graph with m edges, then 2(G) < (1 — 1/r + o(1))2m. This provides a unified extension of
both the Erdds-Stone-Simonovits theorem and its vertex-spectral extension due to Nikiforov, and
confirms a conjecture proposed by Li, Liu and Feng.

We also establish the corresponding edge-spectral stability, showing that if G is an F-free graph with
m edges with 12(G) = (1 — 1/r — 0(1))2m, then G differs from a complete bipartite graph by o(m)
edges when r = 2, and G differs from an r-partite Turdn graph by o(m) edges when r > 3. This extends
both the classical Erdds-Simonovits stability and the Nikiforov vertex-spectral stability. In our subsequent
work, the edge-spectral stability theorem will serve as an important tool for solving the Brualdi-Hoffman-
Turan problem.
As an application of our method, we improve a result of Zhai, Lin and Shu by showing that if 1(G) > v/m,
then there exist two vertices in G that have at least W — 0(1) common neighbors. This bound is the

best possible as witnessed by a random construction. (This is a joint work with XI|{% and 5K # i)

WmENEA: 2k, Hl TiEERZ iz ft 2 oo AR LR R TR, SIm2SARH
2o fEMLZ AT, AT 2023 AEA 2025 A, AERERETEN T B LG, I ETIEH
o ZEKVET 2019 4F 2 2023 4F, R KPS0 220, AR EIR . 2K L5
iR CEREEIR” 5 “EHE” . 5 EEEE 5 rEMEE B DLk ‘%4
SEINEE AR AR i) 37 SRR b, BUS T — RPN EERIR . 2KE LR T 30 BB A0
W, REBEEZAIEPIBBIHT] L, 83 (J. Combin. Theory, Ser. B)  (J. Combin. Theory, Ser.
A) (SIAM. Discrete Math) {European J. Combin) (J. Graph Theory) {Adv. in Appl. Math}
(Electron. J. Combin) -

4. WH: Dense ascending waves: A resolution of the Alon--Spencer conjecture
WERE: For a positive integer n, write [n] = {1, ..., n}. A strictly increasing sequence of integers x; <
- < Xy 18 an ascending wave if its consecutive differences are nondecreasing. Let g(n) be the largest
integer k such that every set A € [n] with |A| = n/2 contains an ascending wave of length k. Alon and
Spencer proved that

(logn)?

—_— < < 2
Ciogtozn S 90 < callogn)
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for all sufficiently large n, and they conjectured that the factor loglog n in the lower bound can be removed.
In this talk, we confirm their conjecture.

WE AR B, LR TR RS, IUEFBITEREEE. LA, P EES
HE, SR r2MFE K, 2020 F5RFHAZRRMNEERITH (JSPS Fellow) . {HAE

(International Journal of Interactive Multimedia and Artificial Intelligence) (SCD) 2§ 7 /™ [E Br #H T 9
7, (Discrete Applied Mathematics) 55 3 MHTIE EgniE . &3k EFERN B TR H8 = 552
HREMBE LR, BEFERER. AEARSS TREEREFZRATLN. MRS “OF AR
FRENVAE” 5 10 RUIFR S B NEFEERHOHMENS . AT NHRL BHFLINEN
ARl BRI ERFE R E R AE S REIE 14 Ti; 5E4f T Paul Erd6s < T B 55 A R
PERIPINEAR, 582k T Ron Graham 5T R 55 H AN L 20H A8 582k T Alon-Spencer K
THZEPIEHE, B Gallai-Ramsey F itk ERHEEE . WiTFE. HEJUMESIE, /£ (Journal
of Combinatorial Theory, Series A) {Information and Computation) =2 ARMHT] KRB 80 Rhe,
Springer tHhRF AR L3 2 38, RAFEF K H LR 4 10,

5. MiH: Pancyclicity of graphs perturbed by a random F-factor

HEME: This talk addresses a conjecture proposed by Espuny Diaz and Girdo (Random Structures &

Algorithms, 2023). we determine the sharp minimum-degree threshold for Hamiltonicity in graphs

perturbed by a uniformly random K, -factor for every r>2. In fact, we prove the stronger pancyclic

statement. Let a(K,) and a,,,(K,) denote the corresponding Hamiltonicity and pancyclicity thresholds.

Then a(K,)=0,q,(K,)=a,, where a, is the unique positive solution of x"+rx-1=0. We prove this through a

general result for perturbations by a uniformly random F-factor, where F'is any fixed connected graph. This

work is in collaboration with Dingjia Mao and Feihong Yuan.

WENEA: FACEE, WARRFHCAE R AR R LG, Aik 2024 1L AN 4 B 00T

RIFN 2025 LR EAFFERHEAATCA LREBE, 2023 A 4B T MR v i R AL R K%,
I NZEE B AN E AR, W95 B E1®, 7E J. London Math. Soc., J. Combin. Theory Ser.
B, J. Combin. Theory Ser. A, SIAM J. Discrete Math. 55 [E FrIHT &% SCI3C 11 ki, BHETERE

FEHRBFESTFFEREE, WREHFEESELLEI EHH .

6. @ H: Bipartite version of Kopylov Theorem and its application

WERE: Caro, Patkos, and Tuza initiated a systematic study of the connected bipartite Turan number
for trees, and in particular asked for the extremal number of edges in connected bipartite graphs with
prescribed color-class sizes that contain no paths of given lengths. In this paper, we determine these numbers
exactly and describe all corresponding extremal configurations. Our approach first establishes a more
general result for long cycles: we determine the exact structure of all 2-connected bipartite graphs with no
cycle of length at least a given constant.

To highlight the applicability of our results, we conclude with applications yielding concise proofs of
classical theorems on bipartite Turan numbers, notably rederiving the results of Gyarfas, Rousseau, and
Schelp for paths and Jackson for long cycles.

WENEA: KB, FREMENORKAEE YT, 185l T g st ks, 8 R 5 A
Alfred Renyi BFFCrviiAl . EEMT IR R, - BTHE0 #5535 . HATAE Bulletin London,
JCTB S R R SR -
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1. B H: Portfolio Risk Measurement and Optimization Based on Gaussian Mixture Models
HEME: In this paper, we propose a joint input modeling and computation approach in risk measurement
and portfolio optimization. We propose to use the Gaussian mixture model (GMM) to learn the randomness
of the asset returns. We show that under GMM, the moments, the conditional value-at-risk (CVaR) and the
entropic risk measure (ERM) have analytical structures. Based on the structures, we study how to reduce
the stochastic problems to deterministic ones for risk measurement and portfolio optimization. We build an
interesting connection between using Gaussian kernel density as input distribution and imposing €2
regularization in portfolio optimization models. We also relate the results to the well-known CVaR
approximation and Bernstein approximation of chance constrained programs. We test our approach via a
number of numerical experiments.

W AR BIRAK, RGNt S LA B R . 2 BN R A 80 RAME B R R T
A TR KV s B AR SR A 22 . B Fe 5 A e RE L Ie L, R B, MR BE, Hldss
>, BEERELE . W AKFET Management Science, Operations Research, INFORMS Journal on
Computing, European Journal of Operational Research, IISE (IIE) Transactions, Naval Research Logistics

L ARG TR S RE) S0

2. @ H: Deep Learning of Derivatives Pricing Functions in Jump-Diffusion Models

WEME: We study the pricing of financial derivatives as functions of time, state variables, and
parameters in the model and contract. Traditional computational methods evaluate the derivative price only
for fixed parameters, which becomes prohibitively time-consuming when a large number of valuations are
required. To enhance computational efficiency, we approximate the derivative pricing function by deep
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neural networks (DNN5s), allowing some components of the model to vary as time-dependent functions. We
train the DNN via a loss function derived from the martingale property of the discounted derivative price
process, providing a unified training framework for different types of derivatives. For European options
under jump-diffusion models, we theoretically prove that DNNs can overcome the curse of dimensionality
in learning the pricing function. Numerical experiments on European, path-dependent, and Bermudan
options confirm the effectiveness of our approach.

B ANE A KBRS RIID KRG WA R R B o 7 e ot
REVER. FERFTEMEY . P, HEEm. NTERSET M. HRRREET
Operations Research, Mathematical Finance, Finance and Stochastics, Journal of Economic Dynamics and
Control, SIAM Journal on Financial Mathematics, SIAM Journal on Scientific Computing 25 F], =+
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3. 1 H: Portfolio Optimization under Sparsity and Ambiguity with Transaction Costs via
Accelerated ADMM

WERE: A portfolio is traded once a day, but the optimization problem behind it is solved thousands or
hundreds of thousands of times before it is trusted: across candidate signals, parameter settings, rebalancing
dates, validation paths, and stress scenarios. The constraints that make a portfolio implementable—a limit
on the number of holdings, a minimum position size, and a cost on trading away from current holdings—
turn each solve into a mixed-integer conic program, so that a common workaround validates a convex
surrogate and trades a different, nonconvex rule. We study the resulting cardinality-constrained robust
mean-variance rebalancing problem with quadratic transaction costs under moment ambiguity, and develop
a method that keeps it inside the validation loop. We derive the robust counterpart of the model, in which
all of the uncertainty is absorbed by a rank-one adjustment of the covariance matrix; with a volatility-scaled
covariance ambiguity set the adjustment penalizes concentration in volatile assets, and a coverage bound
ties the ambiguity radius to the estimation error of the covariance matrix. We then develop an alternating
direction method of multipliers whose two subproblems—a cardinality-constrained projection and a conic
subproblem—are solved exactly by scalar root searches after one generalized eigendecomposition. For the
accelerated iteration we prove global convergence to a stationary point that is a local minimizer, and local
linear convergence, under an explicit nondegeneracy condition. Computational tests on OR-library, CSI300,
and S&P 500 data illustrate the out-of-sample behavior of the sparse model and the computational advantage
over generic mixed-integer conic approaches.

WEANFEAN: BEE, WL PR RFEES SRR . 507 MM B RENL AL Bl
ML EER L AR N . AR R R E Mathematics of Operations Research, Science China-
Mathematics, European Journal of Operational Research 253 F] I~. 3R1G PG & ¥ 224k SR 220 55 il R
® (14, FFHESH5ZHEF QRPHEAREGIH &R IGE B RRHAREARAT 7T ) R H A
ERIIEER

4. BH: Efficient Nested Estimation of CoVaR: A Decoupled Approach

WERE: This paper addresses the estimation of the systemic risk measure known as CoVaR, which
quantifies the risk of a financial portfolio conditional on another portfolio being at risk. We identify two
principal challenges: conditioning on a zero-probability event and the repricing of portfolios. To tackle these
issues, we propose a decoupled approach utilizing smoothing techniques and develop a model-independent
theoretical framework grounded in a functional perspective. Given that the outer-level scenario generation
is usually computationally negligible, we establish that the decoupled estimator achieves a convergence rate
that is approximately optimal. Additionally, we establish the smoothness of the portfolio loss functions,
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highlighting their crucial role in enhancing sample efficiency. Our numerical results confirm the
effectiveness of the decoupled estimators and provide practical insights for the selection of appropriate
smoothing techniques.

WENEA: RIS, HBLERFLREFSERFEKERER. M LAERM. TEBRHE
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Operations Research. Mathematical Finance. INFORMS Journal on Computing %5 [ Fr AT b, $84E
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1. @H: Contextual Dynamic Assortment Optimization under the Multi-level Nested Logit Model

WEME: Contextual dynamic assortment optimization arises in many retailing settings when product
attributes vary over time and the retailer must repeatedly select a subset of products to offer to arriving
customers. The retailer has no a priori knowledge about customer preferences initially, and learns from their
choices while seeking to maximize cumulative revenue. Existing studies in this filed can only capture
product similarity along at most one dimension. To capture multidimensional product similarity, we propose
to use the multi-level nested logit (MLNL), which generalizes the widely applied MNL and NL models. To
solve this problem, we develop two upper-confidence-bound policies following a two-phase framework. In
the initial pure exploration phase, a sequential estimation method based on the hierarchical decomposition
of the MLNL model is used to estimate the preference coefficient vector and scale-ratio parameters. In the
exploration-exploitation phase, the first policy updates the parameter estimates through a localized joint
MLE method, and selects the assortment that maximizes optimistic expected revenue. To reduce the
computational cost of repeatedly solving the joint likelihood problem, the second policy replaces joint MLE
with a recursive online Newton-type update. We establish sublinear cumulative regret guarantees for both
policies. Numerical experiments show that our policies outperform an explore-then-exploit baseline, and a
contextual MNL bandit baseline, which demonstrates the value of modeling the hierarchical substitution.
The online Newton-type policy also substantially improves computational efficiency while preserving
sublinear regret growth.
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2. @ H: Benefiting All Patients: Adaptive Triage in Urgent Care Departments
W5 E: Motivated by management of the urgent care department (UCD), which is a major service mode
in Chinese public hospitals, this study combines analytic and simulation models to explore the potential of
triage to benefit all patient classes. Based on observations in real UCD data, our analysis is rooted in the
phenomenon of service acceleration associated with triage. In detail, we propose a new complexity-based
triage strategy that categorizes patients into two distinct classes, i.e. follow-up patients and non-follow-up
patients, and accelerates service of follow-up patients. We then construct a series of queueing models to
capture the key trade-off between accelerated service rate and increased servers’ idle time under triage and
to analyze their impact on system congestion. Our theoretical results show that the benefit of service
acceleration becomes dominant when patient volume is high, such that all patient classes can enjoy a
shortened average waiting time through patient triage. Inspired by these findings, we design an adaptive
triage decision framework in response to changes in patient volume. Using a high-fidelity simulator
calibrated with real hospital data, we show that adaptive triage could reduce the average waiting time by
40% for follow-up patients and 10% for others when the deployment criteria are met. Numerical
experiments demonstrate that the decision framework remains robust with respect to the service acceleration
factor, patient misclassification, and different lengths of decision windows. We believe our approach is
applicable to other service systems with similar service acceleration effect under triage.
& ANEA: 20, 2008 3R LA KA B A, AT R KA AR B AR B
b 2 B SR T RS T e 3 [ I B i R UK S BN S B U7 R 22, BF e S AT is
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3. #H: Joint or Independent? Sourcing and Inspection Decisions under Economically Motivated
Adulteration Risk
WEMHE: In the presence of supplier quality risk, offering suppliers a higher procurement price or
increasing inspection effort are two approaches to motivate a supplier to invest in higher quality. In this
paper, we consider three sourcing and inspection strategies for a brand with two branch shops facing supplier
quality risk: joint, mixed, and independent strategies. Under the joint strategy, the brand jointly sources for
its two shops by offering a uniform procurement price and inspects for both shops in a centralized way (joint
sourcing and joint inspection). Under the mixed strategy, the brand jointly sources for its two shops by
offering a procurement price and then each shop decides its own inspection probability (joint sourcing and
independent inspection). Under the independent strategy, each shop decides its own procurement price and
inspection probability (independent sourcing and independent inspection). We find that among the three
strategies, the joint strategy mostly relies on the inspection tool to motivate supplier's high-quality effort,
and the mixed strategy mainly utilizes the procurement price tool by offering the highest price for supplier's
high quality. We find that when a brand becomes more socially responsible (i.e., it cares more about the
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quantity of low-quality products sold to the market), it may switch from a reliable supplier to a risky supplier,
leading to more low-quality products sold to the market.

wEANEN: BRAkE, 5, SEHRPEM L, EITRREER. LA, BB R E RS
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4. @H: Newsvendor Overconfidence and Supply Uncertainty: Pull-to- or Push-from-Center?
WEME: The pull-to-center (PTC) is a robust phenomenon in behavioral operations characterized by the
newsvendor trade-off between potentially under and oversupplying a market characterized by uncertain
demand. However, experiments and analytical models have primarily analyzed behavior where uncertainty
is limited to demand. In practice, supply uncertainty is a prevalent challenge, adding substantial complexity
to newsvendor decisions. We examine whether the PTC effect occurs for a behavioral newsvendor under
demand and supply uncertainties by analytically modeling overconfidence, a parsimonious driver of PTC
newsvendor orders. Contrasting a newsvendor problem without supply uncertainty, we find that greater
overconfidence can counteract the PTC effect by pushing orders away from the center, which we term the
push-from-center (PFC) effect. The existence of PFC results in two important implications. The first is that
interventions for debiasing overconfidence without supply uncertainty can degrade performance under
supply uncertainty, which we illustrate using a numerical experiment. The second is that decomposing
uncertainty information into supply and demand can have increasing benefits for overconfident
newsvendors compared to aggregating the uncertainty risk into a single effective demand distribution. We
test these predictions using an experiment and find increasing benefits for decomposing explicit supply
uncertainty information for overconfident newsvendors due to PFC behavior. Beyond offering insights into
conditions where newsvendors benefit from overconfidence, our study highlights the importance of
considering the interaction between risk information aggregation and behavioral biases.
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1. & H : The Rationality of LLM Agents in Supply Chain Contracts: An Experimental
Investigation
MERME: Large language models (LLMs) are increasingly employed as autonomous agents in supply
chain operations. However, little is known about whether their ordering decisions replicate, or
systematically deviate from, the behavioral biases observed in human subjects. This study presents LLMs
with a controlled newsvendor contracting experiment involving two demand structures and three contract
types—Wholesale, Buyback, and Revenue Sharing—to generate order-quantity decisions. The results have
direct implications for the design and management of Al-mediated supply chains.
Wi A A, 2 E RS P G B2 R AR/ T . W FCOUEON T [ & fE N B IS E
R, WRERETa. K2 TE. AERRS T 6%, MRBRKET MS. OR. MSOM,
POM. ISR. JM. JMR. MKSC. (EEEZEM) FEREASMA . ERFERERAFTHA
WHEBH, FNERFSSE5TORR (R o BAERERAR . BEER . P ERTT NS
ZARNIE . RAFHNSCHRIEFERRE., BT et afE %% BT U 2R %
4T, $HAE POM ¥ Senior Editor, Decision Sciences. Service Science -5 JORSC [#] Associate Editor,
CEWMREA AR MBS TR, DA (RETREHREERK) (REEH 7R HRE.
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2. i H: Data-Driven Replenishment and Fulfillment for Correlated Demands

WEME: E-commerce and omnichannel fulfillment increasingly rely on centralized warehouses serving
geographically dispersed, correlated demand zones. We study a multi-period problem that coordinates
upstream replenishment and downstream fulfillment under spatial and temporal demand correlation. With
known demand dynamics and homogeneous fulfillment and lost-sales costs, optimal replenishment follows
a state-dependent base-stock policy, while fulfillment is implemented by a greedy allocation rule. In a
Gaussian vector autoregressive setting, the base-stock level decomposes into a conditional forecast and
safety stock: inter-period correlation updates forecasts through demand histories, whereas intra-period
correlation affects safety stock through aggregate-demand variability. When demand dynamics are
unknown, we develop a residual-based multi-period distributionally robust model that preserves the
predictive correlation structure of an estimated vector autoregression. The model admits a tractable linear
programming reformulation and finite-sample guarantees. Results show that jointly accounting for both
correlation dimensions and estimation error improves out-of-sample cost efficiency and tail-risk
performance, especially under persistent demand.
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4. fH: Digital Platform Selection and Decision Optimization for Service-oriented Manufacturing
WMEME. Digital platforms present great opportunities for companies to transform their operations.
However, platform selection is both critical and complex, especially in service-oriented manufacturing
(SOM), where after-sales service is as important as production. In practice, manufacturers often face
resource constraints that prevent them from adopting multiple digital platforms simultaneously, making it
important to determine which type of platform should be prioritized. This study develops an analytical
framework of an SOM supply chain with one manufacturer and multiple heterogeneous operators, and
compares three platform-adoption scenarios: no digitalization platform (NDP), a production digitalization
platform (PDP), and a service digitalization platform (SDP). The results provide clear guidance for
manufacturers: platform choice depends on the relative benefit—cost ratio of PDP versus SDP and the
equipment’s per-use price, and it shapes key decisions by both manufacturers and operators. Manufacturer
and operator preferences may diverge in certain cases, underscoring the need for coordination within the
supply chain. This study contributes an integrated framework for analyzing digitalization platform selection
in SOM supply chains and offers actionable insights for manufacturers considering digital platform adoption.
WEANEIA: AT, ARIERE LR B T TR R W SGRHd/ RE FAE BB/, 5T
SUgON LRGSR RFSLHEE EH, EREXAAREEETFFEIH . HEHASGESRET
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f£ POM. TRE. IJPR. (EERFAEIRD S5 E N AMUBA AR EARE S 20 K06, SR EMHE
Tk e if A BB BUR — 5538 . hEIEE SRS S FE I PR T2
WFHRC L TANFE LR, FETEYR AR, PEIZEZRAT NEESE )
SHEZ . Journal of East European Management Studies #1155 2w 255 .
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2. @H: ATree-Structured Multiobjective Optimization Framework for Diagnosis-Related Group
Construction

WEME: The effectiveness of diagnosis-related group (DRG) systems is essential for establishing
medical insurance payment standards. However, existing DRG construction methods often face challenges
such as violations of grouping rules and imbalanced multiobjective optimization, limiting their ability to
generate payment standards that adequately reflect clinical complexity. To address these limitations, this
study develops a multi-constraint, multiobjective optimization model and a tree-structured optimization
framework grounded in interpretability theory. The proposed model formally characterizes two key
objectives, improving within-group homogeneity and enhancing between-group heterogeneity, while
explicitly incorporating clinically meaningful grouping constraints. The framework applies nonnegative
adaptive LASSO regression to quantify clinical complexity and integrates tree-structured partitioning with
multiobjective optimization algorithms to generate Pareto-optimal DRG grouping schemes. Empirical
results show that the proposed framework satisfies the required grouping constraints and more effectively
captures clinical complexity. This approach provides a systematic and interpretable paradigm for DRG
construction and offers decision-makers efficient grouping alternatives for medical insurance payment
design.

wE AN B, R, BT, BURRINRARIIEST REEAT B AT B . RN B ST
PRI W SRl S KA P BEM T TERLWH AR SRR RT N, NEEZYFFE
ANATH (2024 ) o KB TEE-TR-E¥2Z2 PR XNERRFRESHNATR, =
FFEX AR ETH 6 L £ (BiM-JJ1) 7. UTD 24 1+, IEEE JLF]. ISE Transactions.
BEIRl AR (B30 ST R 100 R

3. @ H: Multi-objective Home Healthcare Scheduling with Online—Onsite Collaboration
HEME: This paper investigates the scheduling and routing problems of home healthcare workers in the
synergy of online diagnosis and treatment services and onsite home care services of home healthcare
organizations. The study focuses on three main objectives: minimizing the overall operating cost, improving
the satisfaction of healthcare workers, and enhancing patient satisfaction. In order to solve the problem
efficiently, this study designs a hybrid non-dominated sorted iterative greedy algorithm based on adaptive
destruction operations, an initial population generation method with a hybrid strategy, six knowledge-based
multi-objective adaptive destruction operators, a hybrid reconfiguration operation, and a local search
strategy in conjunction with the problem characteristics. Extensive numerical experimental results show
that the algorithm performs well in terms of diversity and convergence and is able to provide a series of
reliable and diversified nondominated solutions for decision-makers to provide strong support for their
decisions.
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6. AiH: Prescribing Surgery Schedules under Downstream ICU Risks: A Feature-Driven Robust
Optimization Approach

WMEME: We study a surgery allocation problem under limited downstream ICU capacity, in which

surgery allocation decisions are made ex ante, while ICU admission decisions adapt to patient-specific

feature information revealed after surgery. As surgical decisions are made before patient outcomes are

realized, this temporal misalignment makes it difficult to align surgery allocations with downstream ICU
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capacity, thereby increasing congestion risk. To hedge against estimation errors in surgery duration, we

develop a joint estimation and robustness optimization framework, in which regression coefficients are
modeled as uncertain parameters within a feature-driven ambiguity set. In particular, the proposed Least
Absolute Deviation with Selection Operator model not only achieves superior predictive performance for
surgery duration prediction compared to existing approaches, but also offers a structurally interpretable and
tractable reformulation. To capture downstream ICU congestion risk, we characterize ICU demand using
feature-driven probabilistic representations and formulate a distributionally robust capacity constraint. We
show that this constraint can be equivalently transformed into a tractable Conditional Value-at-Risk measure,
providing a risk-averse safeguard that effectively limits ICU congestion arising from adverse realizations
of length-of-stay uncertainty and patient mix. Using a comprehensive data set from a cardiology department
in China, we demonstrate that our approach consistently outperforms traditional predict-then-optimize
frameworks, particularly in mitigating ICU bed shortages during peak-demand periods and improving
overall system reliability.
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2. H: A0.645-approximation algorithm for the spanning star forest problem on weighted graphs
WM E: A star forest is a graph that consists of node-disjoint star graphs. Given a graph G, the spanning
star forest problem is to find a star forest that contains all vertices of G and has the maximum total weight
of edges. The problem is APX-hard on unweighted graphs, and the best known approximation ratios are
0.804 for unweighted graphs (Athanassopoulos et al., MFCS 2009) and 0.5 for weighted graphs (Thach
Nguyen et al., SIAM J. COMPUT., 2008). In this paper, we introduce a new integer programming
formulation for the problem and develop two LP-rounding algorithms based on it. Although neither
algorithm alone achieves a better approximation, we show that their combination yields a 0.645-
approximation for weighted graphs.

WEANFE: K2, BIMNETRHECOR IR LA ST, 2009 F3RAF LR B2 1 2 hr .
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3. & H: Improved Approximation Algorithms for the Maximum Weight $k*-$-Path/Cycle
Packing Problem
WEME: Given a positive integer $k$ and an undirected complete graph $G=(V,E)$, every edge $e\in
ES$ is associated with a non-negative weight $w(e)$. The objective of the maximum weight $k”-$-path
packing problem (MW$k”-$PP) is to determine a series of vertex-disjoint paths containing at most
$k$ vertices such that the total edge weight of these paths is maximized. In the maximum weight §k$-path
partition problem (MWS$kS$PP), which is a variation of the MWS$k"-$PP, the input graph satisfies that
$|V|=kn$ for some positive integer $n$ and the objective is to find $n$ vertex-disjoint paths containing
exactly $k$ vertices to maximize the total edge weight of these paths. By replacing paths with cycles in the
MWS$k”-$PP, we obtain the maximum-weight $k”*-$-cycle packing problem (MWS$k"-$CP). The Metric
MWSkN-§PP/MWSk"-$CP is a special case of the MW Sk -$PP/MW$k"-$SCP where the edge weights obey
the triangle inequality.

In this paper, we investigate the MWS$k"-$PP/MWS§k"-$CP from the perspective of approximation
algorithms. First, we prove that algorithms for the MWS$k$PP can be directly applied to the MW $k"-$PP
while retaining the same approximation ratio. Then we develop an approximation algorithm tailored for the
MWSkA-$PP with ratio $\min\left\{\frac{3(1-\varepsilon)} {4},\frac{(k-1)(1-\varepsilon)} {k+1}\right\}$,
which outperforms existing best available algorithm for the MWSk$PP when $5\le k\le 15$. For the
MWS§k -$CP with §$k\ge 58, we obtain an approximation algorithm with ratio $\frac{k-1}{k+1}$.
Leveraging the triangle inequality, we further design a $\frac {k"2-k} {k"2+1}$-approximation algorithm
for the Metric MWS$k"-$CP with $k\ge 6$.
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4. MHE: An Optimal Absolute Approximation Algorithm for Computing $k$ Disjoint Restricted
Shortest Paths
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WMEME: In the $k$ edge-disjoint restricted shortest path (Sk$RSP) problem, we are given a directed
graph with a specified source vertex $s$ and a sink vertex $t$, where each edge has a non-negative cost
and delay. For a given delay bound $D\in \mathbb{R}"+ 0$, the $k§RSP problem aims to find $k$ edge-
disjoint directed paths from $s$ to $t$, such that the total delay of the edges on the $k$ paths does not
exceed $D$, while minimizing the total cost. The problem is a variant of the well-known disjoint path
problem and is NP-hard even when $k=18.

In this paper, we present an \emph{optimal absolute approximation algorithm} based on the LP-
rounding technique, which guarantees finding at least $k-1$ edge-disjoint paths that strictly satisfy the delay
constraint with a total cost no greater than that of an optimal solution, where $k-1$ is an optimal
approximation of $k$.

The key observation behind our approach is that, in any basic optimal solution of the linear
programming relaxation for Sk$RSP, the underlying graph formed by edges with fractional values is exactly
a cycle. We show that this cycle always includes a subset of edges that, together with the integral edges
from the LP solution, can be used to construct the desired set of paths. Finally, we present a novel method
for rounding the edges from this cycle to obtain the desired solution.
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2. @ H: Reinforcement Learning for Dynamic Matching on Shared Manufacturing Platforms
under Non-stationary Arrivals

MEME: When matching heterogeneous orders with distributed capacities, shared manufacturing
platforms often face the challenge of unobservable market changes, where order and capacity arrivals follow
unknown piecewise-stationary processes, rendering traditional stationary matching policies ineffective.
This paper studies the online supply-demand matching problem under such hidden non-stationarity,
formulating it as a Markov Decision Process (MDP) with piecewise-stationary transition dynamics, and
proposes a unified solution framework. The framework first develops an online Bayesian method to detect
changes in the arrival stream in real-time and infer latent market contexts. Secondly, it proposes a context-
aware deep reinforcement learning (DRL) algorithm that uses the inferred context information to adaptively
adjust matching decisions while preserving historical policy knowledge. Numerical studies show that this
method identifies market changes more accurately, and its matching policy achieves the smallest revenue
gap among all baselines, demonstrating strong robustness across different change frequencies. The research
confirms that integrating latent context identification with online policy adaptation is an effective approach
to improving dynamic matching performance under hidden non-stationarity.
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Transportation Science. IISE Transactions. EJOR. Service Science. (&%t LFEF L HLEK) &5
AT R RIB T 60 i, HAREE 23, AU LR 3 0. 53R NABH D = E 20
V)it =R 5 R — %% $4E ( Tk T ) . Journal of Management Analytics
Algorithms 55 Z MU Z; HAEIU)IE N REF R BT WG IE5 e B,
T £ B AP S A5 R 55

3. BH: ZEZXT REBEFSFRYLEFE RERPLEE ¥ HE5R BP H%

WERE: AR —RZHEZT S ZAESWFRNAE W, KRR MES A & A F%T
Mo HAEGANT SR E A ERMN TESE, HHE7ESZTERMNEN R, 56
PLARFEA A I BOR A AR AR A Cben: ey, JATH H bre FHB TS 2 &
ALESIRTAT HE, DIARME = A2 S 1R 51 5 2 FHRINBCRT o FRATT 8 ek B i 1) L2 5 NP-HE 1Y,
SRIGHIH D-W 2 il e 25 M) A R 40 =5 ) R — 24 5 IR 45 33 56 N R s A 1 8, BB e
)R 0 NP-MEP) . FRATAE SLIE AL _E v AL e 22 ST 1) 7 SC e M &k (ML-BP) , %5 VELES
A2 B FE R S NAILAS 27 2 7 0 8 M1 n) /R H A pR O B AT DAl v, S5 S SO T E SR,
i ZR1F i 1) R R A . BB S50 ML-BP 5 B8 F Gurobi SR S5 TR G 38 BRI AL 347 %0
tbo S5REM, fE/NIIALE ) I, Gurobi REAERFLI [ SRS LMF, T ML-BP K A i [A) B 1y
T Gurobi; fERKMBEAW] F, Gurobi 78R & I [A] N JGvE B v 4T H. B 7 Gap BOK, 1fi ML-BP

67



FEHEE4EE T/ VRFESHEARERE

REAE BRI [A) N 3R1S A 80 Gap s it . AR HER 2 HIE T RBEE A = T,
ML-BP L35 5 N 2%

WENEA: Mger, il RFEEHEREA. 5. PEHEEFSHTF W SRR R
AR, NI, YIRE R, Aatii, FEEIUE. Jole i 2 TE S H AR R
&WH, 25 4 EZRARMFEESIH. KEXZHEKFFARBRILT (USE Transactions )
(Naval Research Logistics) {European Journal of Operational Research) {Journal of Scheduling)
{Transportation Research Part D)  {Flexible Services and Manufacturing) {OR Letters) {Journal of

Combinatorial Optimization) %5,

4. BH: A EEESTENRES) R T B8 32 MR A b 2 (8 B L SRR 7 %

WERWE: A0 R ZE AR R (FISP) & seidt 4 = WA mEM R RE, #2737 —%
R AZ PR FISP 1ol @, Hpha 7 a4 2 B 18 (SST) 5 AT 7 7 5h(PST) 5k HE , il SST sLIl
BB ST B AT A, (H8) PST #fR TR Sl T2 MM FEZE. S8, X FF
W P RSN AT R T E BRSNS TR S S S I P L R, SV R R L S FISP
[V 850 S S TN o % ) A AR — AN LA R M T A R 2 R TR S R IR LR LRI Y, Ry
UL ST T — P dt R AR BV B A ORI TV, BRSS S TR RN E RS RE N5
FORI A RSB SR AR o SCEE St DR SR B0 FEUMEAL I BT A4 L AR B L S v 533805~
ST SR 0 TR AR R R () SR 4 SRR B, TR 5 VR IR AL SRR A 2 O
R — Tk

WEANFEAN: XEE, TRTKREHR. WA, HLE TR T TAERTEE, B9
FERFENA TRERE, WP T RRE U R EE. (T TR HRmZE. GFHENE
WG RS HEME. PEIM TEXS T TESSRGE. AEV A S T KHES
MR 2T, BFESMERR/ENSZEREFENATHE RPFER. ZENFEFEHIER
QUSRS T, FRE RIS 4 T, KR SCUEL R 70 K58, SFRIBUK & FIFI A
FAERL 20 KT, NHRFRP AR E SR #IEHIT RG T R BeeHr= 8kt
PRI R S, Bh ISR A ERATEE T

5. @H: A Two-Stage Grinding Batch Scheduling for Subtractive Processing in Electronic Product
Manufacturing

MERE: The growth of big data and digital transformation has increased the importance of hard disk
drive (HDD) storage. Aluminum substrates are key HDD components that require rough and finish grinding.
The allocation of grinding thickness and maintenance of grinding equipment significantly affect production
efficiency and product quality. A grinding batch machine can process multiple jobs simultaneously within
its machine capacity. Each job has an initial thickness that needs to be reduced within a given range by two
stages in flow shop. The two stages share the same batches, and the removal thickness intervals for jobs
within a batch should overlap. The grinding speeds of two stages are fixed and different. Firstly, we study
two two-stage flow shop scheduling models with grinding batch machines, present an optimal algorithm for
the two-stage flow shop scheduling problem, and propose several approximation algorithms for the two-
stage flexible flow shop scheduling problem. Secondly, we investigate two problems with considering
flexible periodic maintenance, and design approximate algorithms based on multiple problem-specific
strategies, including batching rules, removal thickness allocation strategies, maintenance strategy and
sequencing rules. Theoretical analysis derives the worst-case performance ratios for the proposed
algorithms. Furthermore, computational experiments demonstrate the effectiveness of our approach.

68



FEHEE4EE T/ VRFESHEARERE

W AR JEEE, W TR A T B BB IR, ML E SN, TR
BRI R L5, PEEEEEHFI2Z R, PRE22N T PERVRRASRA,
PR B ad,  (PEPWR TR A (O TR RIHERZT. BEAREER A E R
SN RAEERE 500 BRehliERgtieF 5E R, ERMRKKT EJIOR. NRL. JOS.
Omega. IJPRAFMT], #RAEZKHLH 430, THFERBARBEESHER 7S 1 Pty
R I H B3 Bh-—28 518 1 T, PAE AR Sk & 1 00, 2 5EZ B RP
3 I

6. BH: FZEYSHERNAZ LN TH4HEERL

WMERWE: Z0EHL T RAER—ZIH 2 G4BTI 0 T i P Mb i ok 58 TR
(]9 H AR 2 A B AT E, 20 7 AL 28 B0 M ot fe oK 58 TN R] g sz e, B T S LR B2 T
SR TSR AL I B J7 R B i S TR Re M B, 8o 1 BoR 5E IR [A] 55 B A% H 3 o oD I T
FOE IR . A HLESECE IS N, — 7 I SGE T A AR, N JT RSN T LR BN A .
A f5 K56 I [B] 9 /D B 2% BOAS G Iy 77 TR SE e, Dhdse /MK e R 58 IS [R] S5 AL 28 AR A A oy
HAREAL A EE . BT e o AR Bk IR s, sl TIREIA TR, JRIEM 1T
FREER R E MR AN 2. A7 LRSS, SRk T TR RIS B B I T sE e b S R A A
E AW A, RIS E 2 B T, 2025 2 EMET P AL Tl K 2L L 22 Bt Tolk
TR, 2023-2025 R KFIGIG R G L LRESHF: /P GHR. WEES SR TR E
WHEReZT .. WRMNBOFHEHELSNH. M E RIS 00, FEBERKERT Naval
Research Logistics. Omega. Journal of Combinatorial Optimization. Theoretical Computer Science.
Asia-Pacific Journal of Operational Research. (IFEMLEERHIIE RS) FWT. S5 EKE SR
WH 2. EEEARSEIES 2 . 6/55 0 INFORMS (2021, 2022) . European Conference on
Operational Research (2025) . HEIZE¥HIT e (2026) FWIHAEFARIKE, $HIE Naval
Research Logistics. OR Spectrum. 4O0R Fliz %5 5% H45  AF] & A5 A

69



FEHEE4EE T/ VRFESHEARERE

™17 ATLEBRNARKTERZEEY
HE o IWHERGEET =
HAE. F5. skittg (FEBFEEREEEES RGR =R

10 5 18 H 08:00-10:00 L= N03A &=

EXSPN I 18] L S=FNEVE 'S PN
Kl SR B i AR G R R 5 LA
08:00-08:20 e .
XK CIRINREE)
08:20-08:40 Deciphering Spatial Tissue Organization and Cellular Communication
e through Multimodal Data Integration 4848 (ERBIK:)
08.40.00-00 LTI P Mamba (10 3 408 52 4125 20745 5 DR - 9 4
' ' AR CAER TR
* 5
09:00-09:20 STADiffuser: high-fidelity simulation and full-view 3D modeling of
R spatial transcriptomics K4S ERE B ECE S RGBT TR
1920.00.40 T 5 IR B2 ST 10/ 5 T-26 0 15
’ ' FKER CREREEB B WA T
09:40-10:00 CoCoFold: 7 FR¥ Uk FUBILIN T~ ) 2 1R 45 A LA
o BRI GEHERED

BB AL S RHY . R 5EEVESEEIREmIE, RESHREES.
A HEHER . REPEREN SRR ERER, KRt ERGED AR Bk R
FERG LR 2 P IR N AL

1. BH: FERIMARGHEBPREEN

WMERE: £ RN E RNt RS AR F ELAE AL, MBSO S R 47 I 28 21
WP 22 0 268 TR 21 2 WL AR S RASEA I . TN TR AR E 24y REINLHIF DI RE, B s
B AR R W] O E A TE MR . ARSI E R REA R R MR BB LR
MERSHE 2 SR RS B TAE.

WEANBAN: GIK, TN RERCEEREE R AR, AR, 2010 L TE BHRY:, 3R
1247, 2010 SERTIN K FEBCERL LRSI TAEES . AT KA HCE RV 224,
FEHARR T KA LG . R BT MRS I RS SN (HRE RS 4
2o MHERERFEFRARRIEEETHZ0. 58 KR RIERITE . ESPRTHRIFRE
FOH, BRKRIE PNAS. Nat.Comm. (HHEFRFE-£%e) SEEANS—mIHT], 3K 2019 F 7 4E
NECE R R AR S, B mILA B e, NEERHEHFEANA L.

2. & H : Deciphering Spatial Tissue Organization and Cellular Communication through
Multimodal Data Integration

WERE: Spatial omics technologies are transforming our ability to investigate the molecular architecture

of tissues. Yet, moving from high dimensional, noisy measurements to a coherent understanding of tissue
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organization and cellular communication remains a fundamental challenge. Here, we develop deep learning
approaches that integrate multimodal spatial omics data to enhance multi-view data representation, uncover
biologically interpretable tissue architectures, and decode spatially resolved cell-cell communication
networks that capture coordinated cellular interactions shaping tissue organization. In addition, we propose
an integrative framework that combines spatial omics data with mechanistic models, enabling the
identification of previously unrecognized clinically relevant spatial patterns and the elucidation of their
signaling mechanisms within the tissue microenvironment.
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4. WH: STADiffuser: high-fidelity simulation and full-view 3D modeling of spatial transcriptomics
W5 E: Spatial transcriptomics offers gene expression with spatial context but faces high costs, data
sparsity, and limited resolution, while the lack of flexible high-fidelity simulators hinders computational
tool development. We present STADiffuser, a versatile deep generative model for simulating spatial
transcriptomic data via diffusion modeling. It uses a two-stage architecture: a graph-attention autoencoder
for spot embeddings and a latent diffusion model with a spatial denoising network for generation.
STADiffuser supports multiple samples, 3D coordinates, and user-defined conditions, enabling imputation,
super-resolution, and full-slice generation. Its generative scheme allows in silico experiments, improving
detection of differentially expressed and cell-type-specific genes while controlling confounders. It scales to
millions of spots and supports full-view 3D modeling of a marmoset cerebellum atlas with over 20 million
spots.
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1. B H: Proximity-Based Delivery Policies

WEME: The growing demand for rapid food and grocery delivery has prompted many restaurants and
retailers to develop their own on-demand delivery services. While hiring additional couriers can expand
delivery capacity, it is often prohibitively costly. As a cost-effective alternative, we propose a Proximity-
Based Delivery (PBD) policy that prioritizes the delivery of orders from customers located closer to the
vendor, in contrast to the traditional First-Come-First-Served (FCFS) approach. We show that PBD can
substantially reduce average delivery delays without requiring additional couriers; however, it may raise
fairness concerns, as distant customers experience longer wait times, potentially shrinking market coverage
and exacerbating service disparities. To address this, we introduce an Incentive-Compatible PBD (IP) policy,
where nearby customers are incentivized to pay for priority, while distant customers receive compensations
to offset longer delays. This mechanism restores fairness to levels comparable to FCFS while preserving
efficiency, expanding market demand, and enhancing consumer surplus, particularly in moderately dense
markets with moderately delay-sensitive customers. We further reveal that vendors can enhance these
benefits through optimal pricing and benefit from less extreme staffing adjustments due to a “pull-to-center”
effect. Our findings highlight the operational, economic, and ethical dimensions of proximity-based delivery,
offering a practical framework for balancing speed, profitability, welfare, and equity in on-demand delivery
systems. Finally, we conduct a mini case study using empirical data to demonstrate the real-world
applicability of our approach.
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2. @H: Algorithmic Network Interventions and Sustainability of Cooperation

W5 E: This paper studies how a digital platform can promote or destabilize cooperation by jointly
shaping users’ characteristics and their interaction network. Users interact in an infinitely repeated linear—
quadratic network game with strategic complementarities and perfect monitoring. Cooperation is enforced
through a grim-trigger penal code that prescribes permanent reversion to the stage-game Nash equilibrium
following any deviation. We characterize interventions that minimize the critical discount factor for
sustaining the socially optimal action profile. For any connected network, the optimal characteristic vector
is proportional to its Perron eigenvector, equalizing users’ incentive constraints. Optimal structural
intervention therefore reduces to minimizing the network’s spectral radius. Among connected networks of
a given size, a path is optimal. With a fixed link budget, regular networks are optimal whenever feasible,
while biregular networks are optimal for two-sided platforms under the corresponding feasibility conditions.
When divisibility constraints prevent exact degree equalization, almost-regular and almost-biregular
networks deliver asymptotically optimal interventions in large dense environments under suitable stability
conditions. Conversely, on any nonempty admissible network, the platform can choose strictly positive
characteristics that make at least one user better off under Nash reversion than under full cooperation. Such
interventions render full cooperation unsustainable under the grim-trigger penal code regardless of users’
patience.

WEANEI: R, EEMAERPRS AR AEE, BRI, PRI RN S AT
%, PLEIRTFEE, MRS, M{E JET, GEB,ET, (ZF%FH) , (FETILEH) S
VEEPMKRRX LR, ERAARBAEGIIHE 20, BHERCR G RE B afr s AR L,
T A R A T R AR AR AT

3. @H: Network Topology That Excludes Braess's Paradox and Maintains Monotonicity in Flows
Over Time

5 E: In the game of flow over time, infinitesimal flow particles aim to travel from a source to a sink
in a network as quickly as possible. Under the Vickrey bottleneck model, the congestion effects on network
edges are captured through FIFO queues, which arise when the inflow into an edge exceeds its capacity.
This work addresses two open conjectures about the game: 1) the characterization of networks that are
immune to Braess's paradox, and 2) the monotonicity relationship between the network inflow rate and the
overall flow makespan. We show that a single class of network topologies, called chains of bipolar pseudo-
arborescences (BPAs), fully resolves the first conjecture and yields partial progress on the second.

Chains of BPAs constitute precisely the cases left open by Macko et al.~(2013) in their study of
Braess's paradox for flow over time. By structurally characterizing the dynamic evolution of Nash flows
over time on such networks, we prove that removing edges from these networks never decreases the
maximum equilibrium latency. Combined with the results of Macko et al., this establishes a necessary and
sufficient condition: a network does not admit Braess's paradox for flow over time if and only if it is a chain
of BPAs, thereby resolving their conjecture. Furthermore, we confirm the monotonicity conjecture of Correa
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et al.~(2021) for all chains of BPAs. This result strictly generalizes the previously known monotonicity for
chains of parallel paths under uniform inflows. (joint work with Xujin Chen, Xiyuan Deng)

wE RN EKE, PEBARECES RGREHT BRI . EENEFIA IR S LH] 1
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4. L HB: Nonidentification of Optimal Allocations from Coalition Marginals in Stochastic Convex
Games

WEHE: We study whether coalition-level distributional information identifies allocations minimizing
the risk of the maximum realized coalition excess. In stochastic convex games with affine endowments, a
local interface criterion permits smooth perturbations that preserve every coalition's joint worth distribution
with grand worth while independently prescribing the optimal expected value and unique payment. The
criterion is open within the affine class and holds in a heterogeneous bounded-endowment class without
density calibration. Quadratic regret bounds quantify the cost of using marginal information alone. For
positive CVaR levels, a regular moving-tail criterion gives the same prescription while preserving the entire
local VaR function. A separate construction permits nondegenerate grand worth and unique risk shares.
Exposure polytopes characterize value-preserving shares, and explicit smooth examples verify the
information constraints and tail regularity.
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2. fH: Retailer-Supplier Coordination of Pricing and Delivery Ratings Availability Decisions in
Online Marketplaces

WEME: Businesses selling in online marketplaces often enhance their offerings with short delivery
times, but short delivery times typically result in low delivery-time conformance--the probability of on-time
delivery, often published in the form of delivery-time ratings. As a result, short delivery times may
simultaneously enhance and undermine the perceived value of online offerings. Marketplace operators can
moderate this trade-off between delivery time and delivery-time conformance by making delivery-time
ratings available or not. We (i) characterize the conditions for the emergence of the trade-off, (ii) identify
the mechanisms that may allow managers to preempt the trade-off, and (iii) outline the conditions under
which it is profitable for online retailers to solicit and publish delivery-time ratings. We model and compare
alternative scenarios for the supply chain of a retailer and a supplier that offer a product in an online
marketplace and determine prices and promised delivery times. We develop analytic models and support
them with data provided by the Cainiao's logistic network. Differences of outcomes across scenarios reveal
that the aforementioned trade-off can be preempted by simultaneously making delivery-time ratings
available and coordinating the prices and promised delivery times. Disclosure of ratings can reduce delivery
times but is profitable only if the disclosure increases system-wide value. Confirming this finding, analyses
of Cainiao's data indicate that the availability of delivery-time ratings can reduce the average promised
delivery time by 3.9 hours (or 7.4%). Several extensions show that our results hold for different contexts,
including both drop-shipping and retailer-managed fulfillment models. In conclusion, our results suggest
when and how supply chains in online marketplaces can use pricing to make the offering of shorter delivery
times a dominant strategy.
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4. @ H : Subway-assisted last-mile delivery under time-dependent travel times: model, exact
algorithm, and managerial insights
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10:15-10:45 l% -designs based on finite geometry FiEfF (] ALIHTEK2%)

Single-machine preemptive scheduling with a fixed operator non-

i AL 11
A | 10451115 availability interval ## CHSH K22

An End-to-End Inventory Strategy under Yield and Demand Uncertainty

11:15-11:45 with Product Substitution F /& (ZRILK2)

1% -designs based on finite geometry
J g GrABImya K
WERE: The definition of t% -designs was introduced by Neumaier in 1980. The class of 1% -designs
have many interesting properties, and the existence and structure pose a lot of problems, such as finding

more examples of l% -designs, making a systematic study of 1% -designs with small %, considering

. 1 . . 1 . .
subdesigns of 15 -designs, and so on. We present some new constructions of 15 -designs using subspaces

in finite geometry. These constructions also yield some infinite families of directed strongly regular graphs.

Wi AN B, WAL A, SITOYRRT M BR, W7 1 O AREUE & 55D .

Single-machine preemptive scheduling with a fixed operator non-availability interval
i RPN R

MERE: Weinvestigate a class of preemptive single-machine scheduling problems with a fixed operator
non-availability (ONA) interval. In contrast to classical machine non-availability (MNA) interval, jobs are
allowed to be processed during the ONA interval but may neither start nor complete within it. We show that
when preemption is permitted, this setting gives rise to novel structural properties which are not present in
machine non-availability models. By identifying a candidate crossover job and characterizing the structure
of optimal schedules, we prove that the problem of minimizing the maximum scheduling cost can be solved
in O(n "2 ) time; for the special case of maximum lateness, this reduces to O(n log n) time. The minimization
of total completion time and total late work are both solvable in O(n log n) time by using similar structural
insights. In contrast, minimizing the total weighted completion time, the weighted number of tardy jobs,
and total tardiness are shown to be NP-hard, via reductions from machine non-availability problems or their
classical counterparts. Finally, the problem of minimizing total weighted late work can be solved in O(n"2
log n) time.

WmENFAN: TkF, BN RKFHFE S G0 2024 RIELHEAA, SI0FRIGEBIR, FENFEH
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An End-to-End Inventory Strategy under Yield and Demand Uncertainty with Product Substitution
FPIR RIEKRTD

45 ZE: Inventory management in the manufacturing sector is highly complicated. Manufacturers must
procure a variety of substitutable products from multiple suppliers, while facing uncertainty regarding both
supplier output and demand. These two sources of uncertainty may be interdependent, and their conditional
distributions are unknown. We model this problem as a two-stage stochastic programming problem: first,
procurement decisions are made based on observed feature information; then, allocation is performed based
on product substitution relationships once the true values of the uncertain parameters are realized. We
propose an end-to-end strategy (E2E) that directly maps features to feasible procurement quantities and is
trained based on actual operating costs, without the need to predict demand and production in advance or
generate optimal decision labels at the sample level. We evaluated this method on a semi-synthetic dataset
calibrated using JD.com transaction data: (i) Compared with feasible methods, E2E achieves the lowest out-
of-sample mean cost, highlighting the value of contextual information; (ii) E2E performance improves as
the training sample size increases; (iii) substitution flexibility and supplier reliability jointly shape sourcing
decisions; (iv) E2E exhibits stable performance across different cost parameters. These results are
qualitatively consistent with our theoretical analysis and highlight its potential as a scalable, cost-effective
tool to help businesses manage complex inventory problems.

WRENEI: PR T EARIER 3RS B Tk T oz ag e se i, FrmsE S22 3R/ 15 Tk 5
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A Provably Convergent Plug-and-Play Framework for Stochastic Bilevel Optimization
RE LRt TR

W5 E: Bilevel optimization has recently attracted significant attention in machine learning due to its
wide range of applications and advanced hierarchical optimization capabilities. In this paper, we propose a
plug-and-play framework, named PnPBO, for developing and analyzing stochastic bilevel optimization
methods. This framework integrates both modern unbiased and biased stochastic estimators into the single-
loop bilevel optimization framework introduced in Dagréou et al. (2022), with several improvements. In the
implementation of PnPBO, all stochastic estimators for different variables can be independently
incorporated, and an additional moving average technique is applied when using an unbiased estimator for
the upper-level variable. In the theoretical analysis, we provide a unified convergence and complexity
analysis for PnPBO, demonstrating that the adaptation of various stochastic estimators (including PAGE,
ZeroSARAH, and mixed strategies) within the PnPBO framework achieves optimal sample complexity.
Specifically, in the finite-sum setting, the resulting complexity matches the lower bound in Dagréou et al.
(2024) and is comparable to that of single-level optimization (Zhou and Gu, 2019). This resolves the open
question of whether the optimal complexity bounds for solving bilevel optimization are identical to those
for single-level optimization. Finally, we empirically validate our framework, demonstrating its
effectiveness on several benchmark problems and confirming our theoretical findings.

WENEAN: HRE, b TR . 3 RENLAUZ A0 S ILAENL A8 2% 2T i B
I, MREH K& FAE Journal of Machine Learning Research. International Conference on Machine

Learning %5

General inertial proximal gradient method with gradient extrapolation

for nonconvex nonsmooth optimization problems
FIRX AERHUEATR R
WEFE: The inertial strategy has been widely utilized to accelerate proximal gradient methods for
nonconvex nonsmooth optimization problems. Recently, the gradient extrapolation technique has also been
adopted to further enhance the acceleration of these methods. Inspired by the effectiveness of both
techniques, in this paper, we propose a general inertial proximal gradient method with gradient extrapolation,
named GiPMGE. Compared to existing methods, our proposed GiPMGE not only covers some classic
methods, but also offers more general and flexible choices for the inertial, gradient extrapolation, and
stepsize parameters. Under the assumption that the merit function satisfies the Kurdyka-Lojasiewicz
property, we prove that the sequence generated by GiPMGE globally converges to a critical point and derive
the corresponding convergence rates. Additionally, we conduct some numerical experiments to demonstrate
the advantage of GiPMGE.
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Alternating Gradient-Type Algorithm for Bilevel Optimization with Inexact Lower-Level
Solutions via Moreau Envelope-Based Reformulation
HIbeT (R AR
HEME: In this paper, we study a class of bilevel optimization problems where the lower-level problem
is a convex composite optimization model, which arises in various applications, including bilevel
hyperparameter selection for regularized regression models. To solve these problems, we propose an
alternating gradient-type algorithm with inexact lower-level solutions (AGILS) based on a Moreau
envelope—based reformulation of the bilevel optimization problem. The proposed algorithm does not require
exact solutions of the lower-level problem at each iteration, improving computational efficiency. We prove
the convergence of AGILS to stationary points and, under the Kurdyka—}.ojasiewicz property, establish its
sequential convergence. Numerical experiments, including a toy example and a bilevel hyperparameter
selection problem for the sparse group Lasso model, demonstrate the effectiveness of the proposed AGILS.

WE AN AT, MR RFEE LA . AR T AR, il FIe R E TR
o FEMNFEIZMACAH I T, MR K EAE SIAM Journal on Optimization %

Efficient Single-Loop Methods for Decentralized Bilevel Optimization
THE GRS

W EFE: Bilevel optimization has attracted growing attention in recent years because of its broad
applications in machine learning. This talk presents two related studies on bilevel optimization over
decentralized networks. The first study develops SLDBO, a single-loop algorithm for problems with a
strongly convex lower-level objective. It approximates the hypergradient using only two matrix-vector
products per iteration and requires no assumption on gradient heterogeneity. This feature distinguishes it
from existing decentralized and federated bilevel optimization methods. Theoretical analysis shows that
SLDBO achieves the best-known convergence rate for bilevel optimization. The second study develops
Snapshot-SLDBO (S3LDBO) by incorporating snapshot gradient tracking to reduce costly derivative
evaluations and improve computational efficiency. We evaluate the methods on hyperparameter
optimization with synthetic and MNIST data, data hyper-cleaning on Fashion-MNIST, and decentralized
meta-learning on minilmageNet. The results demonstrate improved computational efficiency while
maintaining competitive learning performance.

WENRS: P, WERAECE BT, SERT 2019 SEAT 2024 SRR TR A
AR RUR S P e . W TR AR A A XUZ R A ) 3 ) — P SR
WEAREE, AR B FE (Mathematics of Operations Research)  {Journal of Optimization Theory
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¥4 (2024)

Kz AEaHiE iRk
WEME: Weidentify and analyze a fundamental limitation of the classical projected subgradient method
in nonsmooth convex optimization: the inevitable failure caused by the absence of valid subgradients at
boundary points. We show that, under standard step sizes for both convex and strongly convex objectives,
the method can fail after a single iteration with probability arbitrarily close to one, even on simple problem
instances. To overcome this limitation, we propose a novel alternative termed the subgradient gliding
method, which remains well defined without boundary subgradients and avoids premature termination.
Beyond resolving this foundational issue, the proposed framework encompasses the classical projected
subgradient method as a special case and substantially enlarges its admissible step-size design space,
providing greater flexibility for algorithmic design. We establish optimal ergodic convergence rates for
convex problems and strongly convex problems, and further extend the framework to stochastic settings.
Notably, our analysis does not rely on global Lipschitz continuity of the objective function, requiring only
mild control on subgradient growth. Numerical experiments demonstrate that, in scenarios where the
classical projected subgradient method fails completely, the proposed method converges reliably with a 100%
success rate and achieves orders-of-magnitude improvements in accuracy and convergence speed. These
results substantially expand the scope of subgradient-based optimization methods to non-Lipschitz
nonsmooth convex problems.
WEANEN: Rw, AR R AR AR A B 2023 R LA, ZREHR LR, IR
TR 507k M) 5 s3] . 2 4E ICML. NeurIPS. IEEE Trans. Signal
Process.. Optim. Lett.. J. Oper. Res. Soc. China ZE T2 & WU/ AT KR Lk FAR WL, HFRRRIKE
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PCI Optimization in 5G Networks
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Optimal Network Dependence in Decentralized Stochastic Optimization via Tree Routing
JuiEEE GRS GRIID D
WERE: Communication is a central bottleneck in decentralized optimization, yet it is commonly
characterized by the spectral gap of a mixing matrix, which depends on both topology and link weights. We
disentangle these effects by relating graph diameter to the inverse spectral gap. We establish a universal
one-sided bound tight up to constants and construct graph families ruling out any topology-only converse
or universal two-sided law. This motivates a class-based notion of network optimality: diameter-dependent
guarantees can be assessed over graph classes, whereas spectral-gap optimality requires specified graph—
matrix and algorithm classes. Using the resulting diameter-based minimax benchmark, we propose Tree-
Routed Gradient Tracking (Tree-RGT) for stochastic nonconvex optimization. Tree-RGT pipelines
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communication over a rooted shortest-path spanning tree, requiring per iteration one round of one-hop
communication and one stochastic-gradient evaluation per agent. Under standard assumptions, it achieves
uniformly optimal network dependence and recovers centralized stochastic scaling after
$\mathcal {O}(nD_G”"2)$ transient iterations, improving upon or matching representative decentralized
methods.
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A nonlinear conjugate gradient algorithm for multiobjective optimization:
multiple hybrid search direction and global rates
H P (ERKE

WERE: Conjugate gradient (CG) methods for multiobjective optimization update search directions by
combining the multiobjective steepest descent direction and the last search direction. In this work, we
incorporate some customized techniques with multiobjective characteristics into this combination rule and
call an associated implementation the multiple hybrid search direction (MHSD). A novel nonlinear CG
algorithm with MHSD for multiobjective optimization is then proposed and investigated. We also extend a
well-known improved Wolfe line search to the multiobjective setting and, with it, establish a global
convergence result. Moreover, under technical assumptions, the rate of convergence for non-convex and
strongly convex vector-valued functions is analyzed. Additionally, we consider a variant of the algorithm,
which has a stronger global convergence. Numerical comparisons with other state-of-the-art CG-type
algorithms show that the presented algorithms are promising.

WE N AE R, R THEERRPBCE SR b, SIS AR, SRR E (2
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Optimal maintenance and pricing strategy for online service providers:
A Stackelberg queueing game approach

WM (Rl 2 k)
REME: BE PSR, fELMRSTRUEE (OSP) Mk RE U1l 75 2R IRA /7 1)
Y TS RARS AR ST o ASCIRTE T OSP 7ESEHE G s Py PE4E (EPMD I ¥ S fI0 7€ I A 44 1t
Xl RO SK 22 4B IRSS (SecaaS) BRIESZIAZEZ24xER] (CSD) o HH] Stackelberg HEBA{# FEAR A
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BORSRAEZE R € OSP WK & I ILAEMB e SmE . o), FFEuED & B TR BoR BB PR
foile ARSCHIRZ ORI . (1)BENS 9B 32 14 B v [ml 4 i) 78 2 Ik 55 S Bt i 910 SE R B & AV 0
AT RE B V¥ B = N RS SR N SZ 355 (2)— FLEE R IA B — @ AU CHURFAE A& i R s A
EVBETT KD, FESL CSD MO R A AR LIS s (3) 2% I FT FE AR 95 H 3R A5 i [ml 4 v
A7 CSD A FRERY OSP A2 HI BB i s (4) AR TS 78 2 H. OSP A& I KBETINS, 4
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WENEI: BN, RINESSHER, FEIFROEOVHBNE G2 mTEEE S4B s, L
S —1F & BUE RAE# & 47 /£ European Journal of Operational Research. IEEE Transactions on reliability
Reliability Engineering & System Safety 55 H b TI&K R 9 BRI, RYFE+—mER RG24
PEATAT SE P [ PR s W B R S0

Vertex-colored Turan theorems with applications in extremal hypergraph problems
fK—a MRS

HEWE: Balogh, Clemen, and Lidick\'{y} proved that the $\ell {2!$-norm Tur\'{a}n problem for
$K_ {5}7{3}$ is asymptotically solved by the balanced bipartite construction, and they further conjectured
that this construction is uniquely extremal for all sufficiently large $n$. We confirm this conjecture. We
also determine exactly the maximum number of cliques in an $n$-vertex $K_{5}"{3}$-free $3$-uniform
hypergraph for all sufficiently large $n$, thereby verifying the corresponding case of a conjecture of Frankl,
Gryaznov, and Talebanfard.

The main ingredients are Tur\'{a}n-type theorems for vertex-colored graphs forbidding balanced
cliques, including an edge bound, an $\ell {2}$-norm bound, and a sharp crossing-triangle theorem in the
two-colored balanced $K_{4}$-free case. We also use a local modification procedure within the stability
method. This reduces the exact hypergraph problems to proving that the relevant objective function
increases under suitable local changes near the bipartite construction. This is a joint work with Wanfang
Chen, Jinghua Deng, Jianfeng Hou, and Xizhi Liu.

WENEA: KR, WM EHCAE TR, A TEEREER, EENFREL S 5 REE
W5 . CfE Discrete Analysis. Science China Mathematics. BLMS. JCTB ZE}iTI| kK F2EAR B+
SR N T E R AR TR M A BT U ah: hEZEZS) .

Managing Shared Mobility Systems with Electric Vehicles Under Correlated Demand Uncertainties
wTs ORFRE)

HEME: Problem definition: Using electric vehicles (EVs) with vehicle-to-grid (V2G) technology in a

shared mobility system promotes sustainability but limits vehicle accessibility. This highlights the

importance of optimizing the initial EV allocation, which should also consider subsequent operations

decisions. The problem is further complicated by correlated uncertainties in trip demands across service

regions and time periods without perfect knowledge of these correlations.
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Methodology/results: We propose a two-stage distributionally robust optimization (DRO) model

considering ambiguously correlated trip-demand uncertainties. In the first stage, an operator decides the
initial vehicle allocation. In the second stage, the operator determines various operations decisions to meet
demands over a time horizon. The objective is to minimize the expected cost under a worst-case joint
distribution within an ambiguity set based on moment information of the correlated uncertainties. We show
a monotonic relationship between the optimal objective value and the trip-demand covariance matrix. We
further prioritize trip-demand pairs based on their covariance value or shadow price, enabling us to focus
on a subset of demand pairs, which is especially appealing given the operator’s limited resources. To
improve computational efficiency, we propose tight approximations of the DRO model based on principal
component analysis and develop a hybrid algorithm using a temporal decomposition technique. Numerical
results based on real data confirm our approach's efficiency.

Managerial implications: It is crucial to properly incorporate correlation information, which can
attain up to 4.66% total cost reduction. Furthermore, EVs mostly charge during early hours when electricity
prices and trip demands are low, and discharge when prices are high. The peaks of relocation deviate from
the peaks of charging of EVs. Faster charging reduces the EV allocation and total cost. We observe more
frequent charging of EVs under a time-based pricing scheme for charging compared to an amount-based
pricing scheme.

WEANEN: &7 T 2024 S LN T RSB TR, FENRAKRE RS, HEE SRR,
WEFIT SRR BRI W@ BRI RS . L AE & T M&SOM. 1ISE
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An Accelerated Mixed Weighted-Unweighted MMSE Approach for MU-MIMO Beamforming
R (P2l R )
WEWE: AU LA MIMO TATEIRETE T INBUR 2 i KAL) . H3% 58 WMMSE
JIEFE RIS R . AT RCR A BRI AL, S H — o iR S InA-E B MMSE 592
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T ] [ B PR 4R 0T SR ) i A PSR UE « BB SRR B, 1 T IEAE AN [R] R G ;A RIS T8 2511~ 1
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Approximating Partition in Near-Linear Time
AR GRS

wmEMHE: We propose an $\widetilde {O}(n+1/\epsilon)$-time FPTAS (Fully Polynomial-Time
Approximation Scheme) for the classical Partition problem. This is the best possible (up to a
polylogarithmic factor) assuming SETH (Strong Exponential Time Hypothesis) [Abboud, Bringmann,
Hermelin, and Shabtay'22]. Prior to our work, the best known FPTAS for Partition runs in $\widetilde{O}(n
+ 1/\epsilon™{5/4})$ time [Deng, Jin and Mao'23, Wu and Chen'22]. Our result is obtained by solving a
more general problem of weakly approximating Subset Sum.

WA EEE, WHLRPEIHENR S EOR A L, SR E)IER, IR 5
FHRR LG OTRREASIA SR THENA 2O, B0 TEMSE0ELE NP-
PRI SHE 1] 800 P RS A R T o AH O TR R ik R T Mathematical Programming. STOC. SODA %5 [H
BRI I 5 22 AR

Single loop method for special structured robust optimization problem in physical layer security
X CILETHR HL R

WEME: We propose an artificial noise aided robust secure transmission scheme for reconfigurable
intelligent surface assisted multiple input single output wiretap channel. With imperfect channel state
information, the worst case secrecy rate maximization problem is formulated and solved via a single loop
method based on bilevel idea. It provides a new perspective to solve robust problem. The feasible region of
the lower level problem is outer approximated by a polyhedron and a closed form solution is derived. It is
then taken into the upper level problem, which is turned into a single level problem. The power allocation
parameter is eliminated through an approximated explicit expression. Then the problem is solved through
the projected gradient method. Simulation results show the effectiveness of the proposed model and method
compared to the benchmark models.

g AE A Ab Tl R RO SR B i LA T AR, BT IR N AR A R A . 15
SARE AN
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Lattice paths and the Rogers - Ramanujan - Gordon type theorems with parity considerations
JEEHE CREER D

WEMWE: Andrews yielded notable results by imposing parity restrictions on Rogers — Ramanujan -
Gordon type partitions, with his work later extended by Kursungéz, Kim, and Yee. This work establishes a
bijection between lattice paths with three unitary step types and Rogers - Ramanujan - Gordon type
partitions, yielding parity-related lattice path results that correspond to Andrews’ partition theorems,
alongside several new lattice path results. We further introduce lattice paths with four unitary step types and
establish their bijection with Rogers - Ramanujan - Gordon type overpartitions. This correspondence
reformulates the theorems of Chen, Sang, and Shi in a lattice path setting. Inspired by Andrews’ parity
research on partition identities, we apply parity constraints to lattice paths and derive novel findings. By
utilizing lattice path parity properties, we revisit overpartitions and obtain new parity-dependent results for
Rogers - Ramanujan - Gordon type overpartitions.
WE NI W, RERAHCA A RE R, BTt Rl e Hes o, FEBR
TN a- BB EE ¥ . {E (Proceedings of the London Mathematical Society) { Journal of
Combinatorial Theory, Series A) {Journal of Number Theory) {Advances in Applied Mathematics)
L m AT B R R Z R IR

Proection-Free Last-iterate Convergence on the Full Space under Growing Stochastic Oracles
FHlE GRTRER S

WERE: Superlinear growth of stochastic gradients arises in modern learning and higher-order data-
fitting models and can destabilize explicit stochastic-gradient updates even under diminishing stepsizes.
Existing last-iterate analyses of stochastic subgradient methods typically rely on projection, bounded
domains, or uniform oracle bounds and therefore do not cover this full-space stability regime. We study
strongly convex, possibly nonsmooth decentralized objectives on RP and introduce a residual-tamed
method that preserves a known strongly monotone linear component while damping only the polynomial-
growth residual through a newly constructed function. For any network size n, we prove mean-square
stability, an 0(1/t%) bound on the mean-square consensus error, and an expected last-iterate objective gap
of order O(logT /T) at every node. Setting n = 1 yields a projection-free centralized result, so the analysis
provides both centralized and decentralized guarantees under growing stochastic oracles.

Wi N T, R ECA A B U, JeE T 2019 4EAN 2024 EARAG AL RUHE TR SE A A
AR RO B AR e . DEAOGER  BAAE . AR SUE R RIS ) R — B B
EWEREE, W RRAEAHE (Mathematics of Operations Research)  (Journal of Optimization Theory
and Applications) S5 EAk R . BLERE R BARZIEEHEDH LIS B AR 2R ETE
WH A, 25 E R AR R e BT E P

Quaternionic Sums of Squares, Moments, and Quaternionic Polynomial Optimization
EA CPERZREES ZRGREDT TR
45 E: Quaternions provide a natural representation for three-dimensional rotations and multichannel
data, but their noncommutative multiplication makes polynomial optimization over quaternionic variables
fundamentally different from its real and complex counterparts. In this talk, I will present a Moment—QSOS
framework for global polynomial optimization over quaternions. A central difficulty is that quaternionic
variables exhibit a hybrid algebraic structure: multiplication is noncommutative, while point evaluations
satisfy additional polynomial identities inherited from the four commuting real coordinates of each
quaternion. To capture this structure, we introduce quaternionic sums of squares together with scalar-
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identity ideals. We establish Archimedean Positivstellensidtze for quaternionic polynomials, develop

corresponding real-valued and quaternion-valued moment theories, and derive convergent Moment—QSOS
hierarchies. Numerical experiments on quadratic, quartic, and sparse problems indicate that exploiting the
quaternionic structure can substantially reduce computational cost while preserving relaxation quality.
Applications to quaternion-based feature extraction and rotation synchronization will also be discussed.

WEANFES: TR, 2012 FARER T HEBZHE AR, 2017 FELEAT R B,

2017-2019 FEAEIb Rt R FE N FH L EHTFE, 2019-2021 762 E K AL 2#F 0 M Jean B. Lasserre
A E NF R 2 LA A 7T . NI R B 807 B “ R iR R Z Bt R]” - hEis %+
SHENA RELT, #£ SIOPT. SIAGA. MP. PRX. IEEE TAC. ACM TOMS % & FrAUE T
RFW L 40 RJ, £ World Scientific Press Hi iR AR %3 (Sparse Polynomial Optimization: Theory
and Practice) - WFFEMEATRE: 2. LMk, 2EFEE. BET2MITMHESE.

Interval Distributions in Markov-Modulated Poisson Processes:
Sampling Epochs, Reversibility, and Sharp Variability Bounds
IR CRLERE)

W& M E: Markov-modulated Poisson processes (MMPPs) are widely used to represent regime-
dependent arrival process (a.k.a., point process). The stationary process generates two distinct phase-type
interval times: the interarrival time seen at an event epoch (i.e., the time between two consecutive arrivals)
and the forward waiting time seen at an arbitrary time (i.e., the time until the next arrival). Confusing those
sampling frames can change model-selection decisions. A widely used approach is to select models based
on a property inherited by the MMPP class, specifically, the squared coefficient of variation (SCV) of the
interarrival times. This paper shows that the SCV of the time-stationary forward waiting time is greater than
1/3, which completes the characterization of the variability of the interval times in MMPPs. Furthermore,
for applications requiring an event-stationary SCV below one, we record a classical generalized-Erlang two
moment fit in minimal-order form and give its sparse renewal-MAP representation. The results show that
sampling frame and detailed balance are operational modeling choices, not merely technical conventions.
This paper provides practical guidance on the proper selection and use of MMPPs in science and engineering.
B AR Pl B B B R, WS R A CERBETTRD o BFRRET
BEAURSE AR DL K B2y fi R TSk R it 0 Ao BEALBE AL [ AR AR HERA I JERE 0P SR %)
RIREHIFAR RS . B SRR &R T EJOR. NRL. OMEGA % #1 T,

The Price of EFX for Binary-Valued Agents under Knapsack Constraints
HFREEE CBUIH H T RHROR )

WERE: We investigate the fair allocation of indivisible items among n agents with binary valuations
under knapsack constraints, where each agent has a specific capacity restricting the total size of items they
can receive. We focus on the notion of envy-freeness up to any item (EFX). While prior work by Barman
et al. (EC 2023) established the existence of EFX allocations, their algorithm does not consider social
welfare. In this paper, we study the trade-off between fairness and efficiency by analyzing the Price of
Fairness (PoF)—the worst-case ratio of maximum social welfare without and with the EFX requirement.

We first show that the algorithm of Barman et al. inherently achieves the PoF of 2.Furthermore, we
establish a lower bound of (3n-2)/(2n-1), which holds even when all items are universally desired and agents
have identical capacities. Next, we explore two special cases, establishing the PoF of 1 for the unbounded
knapsack capacities and 3/2 for homogeneous valuations and capacities. Finally, we provide a complete
characterization for two-agent setting: we show that the PoF lower bound is 3/2 and present a polynomial-
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time algorithm achieving this bound. For two agents with homogeneous capacities or homogeneous

valuations, we devise polynomial-time algorithms that achieve tight PoF bounds of 4/3.

WENE: FETEE, B T RHEOR S 48 A ) 22 4 Be R, 32 ST 5207 h) s A~ 20 e
XUREFA R EE BT 2018 4F 3 H Bl TWHL RF AR SHEAR %R, RE LA, 00
NIKE N, 2018 4 7 HE 2019 £ 7 H, EFBET I RKFAHEE I (Research
Assistant) . 2019 5 9 H % 2022 4 7 H, EHEERFI AT RSN BRI
W % 2% 1) 22 4 2 e i

F T WU A 3T A R 7R IR BB B = AL I SR A AT
ZERW CREERE)

WERME: SRR G RN AR PN E TP AR DUE S E B . HISTRCR IR A BB B R B
AREER R, AT, WEUBET . SN S0 v B8 =7 AL 5%
B, IFXS % ARG IRAT 9 SR AR e S BEAT 70 i, ST X BB I A e IR B ST AE A HE A 5
S AL B R LA . BEAUREL: (1D MR 2 1R XUV 2R S e T A
HIVEIRICR, HBEMESUEIRIURBGRN, T AR RGeS, ARG
HFITTRCRAUR S B AT A (20 (R P4 8 2 it B () R IS DAL v T Sk 25 ) = g 3
BT 5 1R 2R UK BRI S i G 5, RS HE I ST AE (G N Ry e LUK ot B DT AR A I 451 65 BRA AL 7o
BT 1 Vi i s AR s E R RIETE . (3) RGRENED TR, BT ERMBEAS, &
G GEIE, ™REE, TH0 W “mBEEWDE” M, =I5 ERHE IR STHLE] R R
T DU R A I 2 454 25 B M sk = TR Ui Iy, RGeSl T GIIUR, ™A 4%, kA ik
55 Y. B EHOBAN TR AT, R CNIUR, SERVETE, ZERIRSS) M “fRR
EREPE Y, =7 SCE R NIEN 1. B ITEE P R BRI R AR BAR T A,
SORATHR YOS . HESN LN B L B T H, AT B RIvE)E. =27t
HITTHR . a, SEMRERMMILSEZE I, Ty M0 b r IR BT N B al I8 J8 R 2
THARL RS S =
WENES: RN, W2 TR E RS TRL 2024 ZLoHFRAe, HFHF07 R G4
PR S BENBE R . S RTITFERUL T G328 SRS . By N R R s Aol il B 20 RS A
iz gL 5 S AR F0T 6 AR A8 N AL B P (R S5 A E 3 BUFLE, — R IR SCESL

A rainbow version of Ore's Theorem
2= (BRPGITTE R

WEME: A graph system $\mathcal{G}=\{G i:i\in[m]\}$ is a collection of not necessarily distinct
graphs on the same vertex set $V$, where $|V|=n$. A graph $HS is rainbow in $\mathcal {G}$ if its edges
come from distinct $ G i $. In 2020, under the Dirac-type condition, Joos and Kim proved that
$\mathcal {G}$ contains a rainbow Hamiltonian cycle when $m=n$ and, $\mathcal {G}$ contains a rainbow
perfect matching when $n$ is even and $m=\frac{n} {2} $, respectively. In this paper, we generalize the two
results under the following strengthened Ore-type condition: $\sigma_2(\mathcal {G})=\min \{d {G j}(u)+
d {G j} (v): uvnotin E(G i)text{ for some }i\in [m]\text{ and for all } j\in [m]\},$where
$\mathcal {G}=\{G _i:i\in[m]\}$ is a graph system on $V$. If $\sigma 2(\mathcal{G})\geq n$, then we
obtain the same results as above.
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Stochastic subgradient methods with guaranteed global stability in nonsmooth nonconvex optimization
BB RIS

HEME: In this talk, we focus on providing convergence guarantees for stochastic subgradient methods

in minimizing nonsmooth nonconvex functions. We first investigate the global stability of a general
framework for stochastic subgradient methods, where the corresponding differential inclusion admits a
coercive Lyapunov function. We prove that, for any sequence of sufficiently small stepsizes and
approximation parameters, coupled with sufficiently controlled noises, the iterates are uniformly bounded
and asymptotically stabilize around the stable set of its corresponding differential inclusion. Moreover, we
develop an improved analysis to apply our proposed framework to establish the global stability of a wide
range of stochastic subgradient methods, where the corresponding Lyapunov functions are possibly non-
coercive. These theoretical results illustrate the promising potential of our proposed framework for
establishing the global stability of various stochastic subgradient methods.

s ANE B, YRR, KOAEIENOUG. AR 5RO S5 77 9] ) 2R
WHMAPE. FRFEXERREEE. HAERRrEeZ . FEPARBR AR T MP. SIOPT.
MOR. JMLR. IMAINA. MPC A4S AUZ AT L.

A semismooth* Newton method for nonlinear conic programming based on augmented Lagrangian
KR CPEBEEBESE S RGREET D

WEME: Abstract: In recent years, semismooth* Newton methods have made significant strides in
solving generalized equations and structured optimization problems. Nevertheless, a critical challenge in
their practical implementation for broader classes of problems persists, as the approximation steps typically
require a priori knowledge of the target solutions. In this talk, we take a step toward alleviating this challenge
by extending the semismooth* Newton method to nonlinear conic optimization problems. By leveraging
the augmented Lagrangian function, we design verifiable approximation steps that yield a practically
implementable semismooth* Newton method guaranteed to achieve local superlinear convergence of the
primal-dual sequence under a few conventional assumptions. Interestingly, the dual update of the resulting
algorithm recovers that of the second-order method of multipliers, wherein the subproblems are identical to
the classic augmented Lagrangian method, and the semismooth Newton method acts as its backbone for
updating the multipliers. Nevertheless, this second-order method of multipliers achieves superlinear
convergence only for the dual sequence under the same assumptions.

WENEA: KR, PEBZEREEES KRR EHAGIE LG, FE T ROV L A AR
AR5 M1, 1E SIAM J. Optim.. Sci. China Math.. J. Oper. Res. Soc. China 25 1] I & & & 3.

EE AN F W ERER REA BERN 5 4B R EES A
E&H CRERECRE)

WERME: RSB ZNH TR T ARG AGRCER . BT 4E18 ok SRR 2 sk il it
RESE IR M EMERE, 2 SRR IS 2 i N TS PR s s R I35 . BExh iz inl e, A
37 R8N PR AT SR S S AR 52 SR I 4R 22 LA R S L 4EAB BB e sl IR L R G SE PR AR 5
FEIBE AR, R H N PRSI Z2 520 R B DU SR AR e SRAR I 45 5, 57 N BRI A PO AL i 22 A5
R, FFAE IR bt — 0 NP AT SR DA T TS5 PR RS BAE R B sh AU, AR AS RN BT AT SE K
PN SR ATAERE SRR AEAE (AR 2t RN, R DA AR G B AT RS i IME D B AR ) Bh S BB 4E 12 o
SR . BUEFBIIGUE 1 PR AR A R S AT, REE MBS 7N RIA] SR e i A 22
BB AL L e e R AEAB SRS (S M IR . X EL SRR 25 SRR WY, 2 VA RE NS AT A el N DR 30
Bt R A S 5 R YR X .
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wEANEN: T, WL, BEE, AR, FENEHERFREBSEREEE, KR
HEgeiagE. REEES AR TR, DI TRESFRELBME R BE TR . ERFEXER
B ESEETH . L E AR FEETH . LA ESARARHHE . Lai At
KEDHERHLL EIH 8 Wi, Z25EFHARRIFEESIHE 2 U, HWEESHRLE—HIE 2
Wi, e AR A I 10, HARFARLE 1#, £ RESS. UPR. RE. OE. AE. (+H[H
AL TSR o CRBHEEZRY « CGHEPSERGIE RS « (BHS5E) % SCUEI/CSSCI
[ N AR J ST . B RS T S AT BRI E ST R R RIS 20 KW, AT
RESS. IJPR. RE. OE. (Wi TAEZAR) FE WAL TR S RA. T 2021 3545 LA
AR . BB R LR 2 00, RN EER 2 0, HEE SR LR 3 0. 4xH
TAAREW AR 2. K= AR R 2 B bR #E 2 01 2 J 1L v 205 BRI 27 e 20010 1 2 HRRR
WHERSRR, SEMFTERS AN, LA BT rEE THIEAE BT (a4
BHR &N d BB X SREH S RESERXEL R, HHEE R QR RKZE.. B =2
REiEgEH AL K.

Normalized skew Schur polynomials are Lorentzian
5% COREEIMYE R

WEME: We prove the conjecture of Huh, Matherne, Mészdros, and St. Dizier that the normalization of
every skew Schur polynomial in finitely many variables is Lorentzian. We first realize every nonzero skew
Schur polynomial in finitely many variables as a specialization of a Schubert polynomial and prove that it
is dually Lorentzian. The dual Jacobi--Trudi identity then identifies its normalization with the finite dual of
a skew Schur polynomial obtained by rectangular complementation. As a consequence, skew Kostka
numbers satisfy log-concavity inequalities along the root directions.
WENEN: Y, REITERFHEZ . 2015 FIRFE IR AL 20, e SEE 5= 4775 Je K
Vin. FEH A AEEE R R ES . PREES SXTRRREOE IS, 7 J. Combin. Theory Ser. A+
Adv. Appl. Math.. SIAM J. Discrete Math.. Bull. LMS. Proc. AMS i F] & R18 3 30 R -

The (p,q)-analogues of the bi-Stirling Eulerian polynomials
it (BRI RF)

W5 E: We establish Jacobi-type continued fraction expansions for (p,q)-analogues of the bi-Stirling
Eulerian polynomials, which refine classical Eulerian statistics for permutations. These polynomials admit
equivalent definitions in terms of descents and excedances. The parameters p and q encode refined
permutation statistics, including (31-2,2-13) and (cros,nest). Our approach is based on weighted Motzkin
path models arising from variants of the bijections of Frangon--Viennot and Foata--Zeilberger. As
applications, we obtain new results on total positivity and Y -positivity for several families of enumerative
polynomials. Our results unify and extend a number of recent works in the literature.
WENEN: IR, 2026 FHRGEHE KR e, T REITREASE PO NEE
TE . FEMNFIEA G . 2R KK T Combinatorial Theory, European Journal of
Combinatorics, Advances in Applied Mathematics, Enumerative Combinatorics and Applications 520 &

K U E B AT o
Dynamic Subsidy Control for Two-tier Hospital Queues
BRI O PE R

HEME: In this paper, we study the optimal subsidy control for a two-tier hospital queueing system.
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Arriving patients are strategic and choose between the public and private hospital queues based on their
individual utilities, which depend on hospital fees and waiting costs. When the public hospital is under
heavy load while the private one is under light load, the controller can offer a subsidy to patients to

incentivize them to switch from the public to the private hospital. The controller aims to dynamically
determine the subsidy amount so as to minimize the long-run average social cost. Using the sensitivity-
based optimization theory, we derive structural properties of the optimal subsidy policy. Furthermore, we
develop a policy iteration type algorithm to find the optimal policy. Finally, we compare the performances
under the optimal dynamic policy and several proposed heuristic policies, which show that the heuristics
perform well in most cases.

WENES: BRAL, IR TR BB R, P EIEE SRS Sis e S BE .
FEB I A NS, HRREERE . BEI SRS TaigE . lfE5 55t N
Fo FEMFFRE K FAE UTD24 T3 T (Operations Research) « HH SCAUEIAT] ( R4 TR
Hepk) 8, TR 2HEFK AR AREGIH (IE. FF)  3WEMENE, nZE5LHERK
B E HIUH - ARb R R R

Three problems of Erd\H{o}s, Rothschild, and Straus in Euclidean Ramsey theory
BMER (REEEHERT)

WEME: A finite Euclidean configuration has the Euclidean Ramsey property (ERP) if every finite
colouring of every sufficiently high-dimensional Euclidean space contains a monochromatic congruent
copy. Erd\H{o}s, Rothschild, and Straus introduced the stronger simplicial Euclidean Ramsey property,
which requires all congruence classes of subsets represented in the target configuration to be homogeneous
on the same copy. They asked three related questions concerning squares: whether independent colourings
of points and unit segments force a square with monochromatic vertices and monochromatic sides, whether
simplicial ERP is preserved by orthogonal direct products, and whether ordinary ERP can hold without
simplicial ERP. We answer all three questions. For positive integers $r_0,r 1$, an integer $n\geq2$, and
$a>08$, let $d=r 1(n-1)+1$ and $p=R_{d+1}\bigl(2d;\,;r 0" {d+1}r 1"d\bigr)$, where $R_k(t;c)$ is the $c$-
colour $k$-uniform Ramsey number. We prove that every $r_0$-colouring of the points of $\R"{p-1}$ and
every independently prescribed $r_1$-colouring of its length-$a$ segments contain an $n$-dimensional
cube of side length $a$ with monochromatic vertices and monochromatic edges. On the negative side, we
show that every nondegenerate orthogonal box of dimension at least two fails simplicial ERP. Consequently,
simplicial ERP is not closed under orthogonal direct products, and every Euclidean cube of dimension at
least two has ordinary ERP but not simplicial ERP.

WwEANEA: BE) T, LR REE AR R, HE R TR R H A R, A
FRAEEE, 2023-2024 SEEFRRIME R A AR A R E AT, AR RITHEER . EENFHE
FRIRL A 5 BN SR -hr 4 55 B LA R RE BB I AR I 7T, ERFE R B AR AR B ERGUIH —
i, R EETHEREE T ID , RESCIR YL R

A Reliability Theory of Compromise Decisions for Large-Scale Stochastic Programs
ARG CRIEX KT
WA E: Stochastic programming models often lead to large-scale optimization problems in which
exhaustive scenario enumeration is computationally infeasible. Sampling-based approaches, such as Sample
Average Approximation (SAA), are therefore widely used, but they may produce decisions with high
solution variability. Variance-reduction techniques are essential for improving the reliability of decisions
obtained from such algorithms. Compromise decision method forms one important class of variance
reduction strategies. Introduced by Sen and Liu in Operations Research, the compromise decision
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framework aggregates information from solutions to repeated SAA instances and estimated solutions. In
this talk, we present a reliability theory for compromise decisions in large-scale stochastic programs.
Building on compound stochastic optimization and sample-complexity theory, we analyze the expectation
and variance of the pessimistic distance between a compromise decision and the true solution set. By
combining this analysis with optimality conditions for proximal problems, we derive complexity bounds
for compromise solutions generated by three major algorithmic frameworks: SAA, cutting-plane algorithms,
and Stochastic Decomposition (SD). This work was published in Mathematical Programming, and it
provides a theoretical foundation for understanding when compromise decisions improve solution reliability
and how their performance can be quantified.

WE AR AW, REXORFe TR BB R . RE RN R TS R TR
Wt SEEPEICR Y T TR SE Y R L5, 2N HERREZ IR GEE G LI 2
FE 5T, MO LAME— —{FE K F1E Mathematical Programming, Computational Optimization &
Applications 25 FE BB TS 2. 2 RUIRE N2 EF S 1S INFORMS 42, ICSP 5%
HBRT2r . SREHFLE UTD24 T0H OC 75172

Locally stable sets in multipartite quantum systems
iR GBI oK)

HEME: Since Bennett et al. proposed the phenomenon “nonlocality without entanglement” in 1999,
it has garnered sustained theoretical interest and motivated extensive investigation in quantum information
theory. Subsequent research has advanced from nonlocal sets to locally irreducible sets, and to locally stable
sets, which reflects a systematic intensification of nonlocality under local operations and classical
communication (LOCC). In 2023, Li et al. proposed one conjecture about the lower bound on the cardinality
of locally stable sets, we proved the conjecture and fully characterized the structure. Furthermore, about
the locally stable sets without entanglement, we presented two novel constructions with its lower bound. In
this report, I will demonstrate several constructions and discuss some related problems

WENBN: Loh, WA R FHCER R 2 B, A, RIS 21 TS
FHELRMELH, 2017-2018 U5 FFNEE LR E FRAF O FEIFEIS2E IS
RN PEBTHEMR TR 22 ERXERASE Z mEERR. PTEFED Y SmAs R P E
HEN P SmA e . FENFEFEBEYPNL. OmPEM IR 2 F8%E AR B S 9T,
FREFTERE R BRI ARG 1 DU LG B AR RS EOlE 2 W, 72 E AN AR5 B4
WEERUZT] (Physical Review A)  {Journal of Mathematical Physics) :é:/\u_; KB L 30 R o

H AT RRERTE X 3 AR R BT 1 0A iR R B E 130,

Packing (1,1,2,2)-coloring of subcubic graphs
XUBE CPHAZAI IR KD
WEME: Abstract: For a sequence S = (sy, ..., s,) of non-decreasing positive integers, a packing S-
coloring of a graph G is a partition of its vertex set V(G) into Vy, ..., Vi such that for every pair of distinct
vertices u, v € V; the distance between u and v is at least s; + 1, where 1 <1 < k. The packing chromatic
number, X p(G), of a graph G is defined to be the smallest integer k such that G has a packing (1,2, ..., k)-
coloring. Gastineau and Togni asked an open question “Is it true that the 1-subdivision of any subcubic
graph G has packing chromatic number at most 5?” and later BreSar, Klavzar, Rall, and Wash conjectured

that it is true. In a recent joint work with X. Hou and X. Wang, we confirmed the conjecture by proving
every connected subcubic graph except the Petersen graph has a packing (1,1,2,2)-coloring.
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5 NS P8 SSRI A RSB EE 2 e S 0 R BB . 2020 4 8 H 3RSEE R TR K
2 e B -FE R 227, SN Alexandr Kostochka #(#%. TEEWF 5 EIYL(t . fid 5B
A, I ERER A RR RS TER ST H I, OfF JGT. CPC. IEEE Transactions
on Information Theory S &4 5F B T XS EARFZARR L TR

The Erdos - Gallai bound for consecutive even cycle lengths
AR (B IE BRI 7T )
W5 E: Erd6s and Gallai in 1959 proved the seminal result that every n-vertex graph with no cycle of

length at least 2t + 2 has at most % (n — 1) edges. We prove the extension that, for every sufficiently large

t, the same quantity is also the sharp extremal bound for graphs with no t consecutive even cycle lengths,
resolving a conjecture of Verstraéte. Thus, at the Erdds — Gallai threshold, forcing an entire interval of even

cycle lengths costs no more than forcing its longest member. More precisely, every n-vertex graph G with

20+1)(n—1) . : . . .
e(G) = % either contains t consecutive even cycle lengths, or equality holds and G is connected

with every block isomorphic to Ky¢yq.

As consequences, for every sufficiently large even k we determine the sharp edge thresholds forcing a
cycle of length 0 (mod k) or 2 (mod k), answering questions of Bai, Grzesik, Li, and Prorok and of Gao, Li,
Ma and Xie, respectively. The proof develops a stability-enhanced sublinear-expander method. Its main
new ingredient is a dense-case decomposition that recovers the lengths lost in the expander extraction by
combining a flexible dense core with rooted cycle families in the vertices outside the core.

WRENES: B PEBEAEORR S L, DU EEMBEIT 7 (IBS) HEAH & 5
FU4 (ECOPRO) HLJaHFt i, WHFT MAERMEA S INEAE . wmiG3EI5E . £E Journal of
Combinatorial Theory, Series A+ IEEE Transactions on Information Theory &5 #i T & 38 £ /% 18 3.

On the diameter of subgradient sequences in o-minimal structures
WURTHE (FHERE)
WEME: We study subgradient sequences of locally Lipschitz functions definable in a polynomially
bounded o-minimal structure. We show that the diameter of any subgradient sequence is related to the
variation in function values, with error terms dominated by a double summation of step sizes. Consequently,
we prove that bounded subgradient sequences converge if the step sizes are of order 1/k. The proof uses
Lipschitz L-regular stratifications in o-minimal structures to analyze subgradient sequences via their
projections onto different strata.
WE AT R LTRSS R T 2024 SRR EEHME LI K212 %
AL, BUATT 2019 AT R ARG A0 B R R B R A T AR AR
DO 1] R — B B335 S HelS ik S A e Mk e i, JFIR R LA BARE R A RN . AR RIBE FE 25 &
g S RGEEERE) S TR, MR O KEAE (Mathematical Programming)
{SIAM Journal on Optimization) F1 {Mathematics of Operations Research) %% & %044 T 1.

Beyond Global Convexity: A Frank--Wolfe Type Theorem under Structure at Infinity
R GRS
WEME: The classical Frank--Wolfe theorem gives an attainment result for quadratic programming over
polyhedral sets. Later extensions cover broader classes of convex and polynomial optimization problems,
but their main structural assumptions are typically imposed globally. In this talk, we ask whether such
assumptions can instead be imposed only at infinity. We consider optimization problems whose objective
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and constraint functions may be nonconvex on bounded regions, while satisfying suitable structural

conditions outside a sufficiently large ball. We prove that every finite optimal value is attained. The
framework includes convex polynomial selections and finite maxima of quasiconvex polynomials, while
also allowing nonpolynomial data. The result highlights the role of the problem data at infinity in
determining the existence of minimizers.

WEANRES: BROR, HERREHE AR AR, LR TERRS RS, £
MF BN 5EIEV R, RIERBGE LA 5 @A IR T VL S LR o I 4 SR 7E
Mathematics of Operations Research. INFORMS Journal on Computing. Journal of Scientific Computing
SWTIREZRLI, AR FERFREFZERRZREFFEIH . W BB H &5 WS Z0RTIHE .
W2 E o R SR W IS RIE 8 KEvis, NIk 2024 F B E KR ooy R AL o5 H
. BULP EIZE LB R s 2 HER R PR AR RS TEF.

Proximal random reshuffling under local Lipschitz continuity
FHI GEBTIORE GRYD D
WEWE: We study proximal random reshuffling for minimizing the sum of locally Lipschitz or locally
smooth functions and a proper lower semicontinuous convex function without assuming coercivity or the
existence of limit points. The algorithmic guarantees pertaining to near-approximate stationarity rely on a
new tracking lemma linking the iterates to trajectories of conservative fields. One of the novelties in the
analysis consists of handling set-valued mappings with unbounded values. In the locally smooth case, it
improves the known convergence rate from nearly O(k*{-1/4}) to nearly O(k"{-1/2}).
WEANEA: ZHISE LIRSS GRYD By EER . T 2025 3556 E S HL TR
TN THREZEM R E LA, BETT 2020 FAEFE T CORT QRYID FA5 8 HE L%
fro 2 RE T 3 2R A T AR ARG UL IR B — B EE BT S e i, JRIR R AR
Bl R, EFRREREIERA Rh 2R 0 2 DL R ORE F B HE R A T R AR B FCRE S T AR o AT
WNREFELRE)LMEHZ TR, MIXBERDKELA (SIAM Journal on Optimization )
(Mathematics of Operations Research) % [E FrI0Z% #AF) L.

Solving Low-Rank Representation Through Deep Newton Networks
B (RigRF)

WEME: Low-rank representation (LRR) has been widely applied in machine learning and pattern
recognition. However, traditional LRR solvers involve computationally expensive singular value
decomposition (SVD) and nonconvex optimization, limiting their scalability to large-scale data. In this talk,
we first introduce Newton-driven deep unrolling networks, which enable efficient LRR computation and
automatically learn optimization parameters. Next, we leverage convolutional neural networks to capture
intrinsic data structures. This strategy mitigates the performance deterioration stemming from handcrafted
priors and, in parallel, cuts down the overall parameter overhead of the network. Lastly, we integrate large
language models (LLMs) to further boost model performance on real-world practical tasks. Our code is
available at https://xianchaoxiu.github.io/.
WEANEN: EERFASNMCREIZER. LA 2019 FIRACASE R B 1l A7,
2019-2021 FAEIL RS TR NFIH 5 T/E. EEH AN LR ISR 55 M. B
H5— /1B WEF 1 IEEE Trans TR R ¥ ARW I 20 RES, HARE /L2 358, Iy CSIAM KEHE
HANTHEBERSRA. CAA RGHRELRASRA.
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A Safeguarded Projected-Gradient Framework for Complementarity Constrained Least Squares Problems
FREC (ERFEE TR
HMEMWE: Both generalized absolute value equations (GAVEs) and linear complementarity problems

(LCPs) can be formulated as least-squares problems over the complementarity set. The nonconvex feasible
geometry makes projected stationarity insufficient for zero residual in general. We propose a safeguarded
projected-gradient framework with a linear-system refinement on a selected active face. We establish matrix
conditions under which every projected stationary point is a global solution and derive corresponding global
convergence results. Specifically, when refinement on a correct active face returns a solution, we give
explicit iteration bounds for active-face identification and prove finite termination.Numericalexperiments
on GAVE and LCP benchmarks illustrate the practical behavior of the framework, highlighting its high
accuracy in the tested settings.

e AT SR R B R B 2 A, IR AR B RS R I [ S R 2 AT 1 1 e
BB A . BUAERUHR T B TR e B, R I T [ A SR S R

A General Inertial Proximal Subgradient Algorithm for Nonconvex Sparse Optimization with
Nonseparable Eligible Hybrid Regularization
ZAE (R TREEOR KRS
WM E: This report investigates a class of nonconvex sparse optimization problems with nonseparable
eligible hybrid regularization (NEHR). The NEHR term provides a unified framework for several classical
sparsity-promoting regularizers, including €, ¥4, €y, €1 — €3, £, — €, as special cases. For this class of
optimization problems, we show that, under suitable conditions, the columns of the data matrix associated
with the nonzero components of a local minimizer are linearly independent. It follows that the number of
nonzero components of the local minimizer does not exceed the number of measurements. We further give
a restricted second-order sufficient condition under which a stationary point is a strict local minimizer. To
solve these problems, we propose a general inertial proximal subgradient algorithm with two inertial
parameters in a single-loop framework. We establish subsequential convergence to a stationary point, as
well as whole-sequence convergence and rate estimates under the Kurdyka-Lojasiewicz property.
Numerical experiments on sparse signal recovery and sparse logistic regression demonstrate the efficiency
of the proposed algorithm and provide empirical support for the theoretical results.
WEANES: BME, B TESARRFHA S G e A EER . A 3. EZEMNFEIELRAL.
Mg A S B A A A B8 5 SEIE AT, AR AR I AR R R L s BE R S sk
Yo A M g 3 R A S SE DT AR 1 — R HPE O TR . /£ SCIENCE CHINA
Mathematics. Journal of Global Optimization. Optimization Methods and Software. (1 [ER}2%: %
) AEE WA A AR TR RIS 30 R, Hb SCIRIE —EFH IR 9. ERFEZRAR
Pl eBHFERAEEIH . BigEm R I H S HAE, 25 K 8 8R A3 e
FIUH 430 BUE EifgTie Ao BE, PRI SGHI ISR 2B F . 53R ICOTA 2026
bras iU AR FE 1 1 33 (Researcher Best Theoretical Paper Award)

Machine Learning-based Graph Sparsification for Arc flow Formulations of
Combinatorial Optimization Problems
EE AR CIERTIIE R )
WEME: Arc-flow formulations derived from dynamic programming may contain a pseudo-polynomial
or exponential number of arcs, making them difficult to solve directly. We propose Sparsity Refinement
Anytime (SRA), a generic matheuristic that iteratively solves restricted arc-flow models on increasingly
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dense subgraphs. Arcs are ranked using either reduced-cost (RC) information or predictions from a

machine-learning (ML) model trained by imitation learning. To mitigate infeasibility in highly restricted
graphs, SRA combines global sparsification with action-based repair. Experiments on the parallel-machine
total weighted tardiness and cutting stock problems show that SRA substantially improves solution quality
within limited time budgets compared with directly solving the complete arc-flow formulation. ML-based
SRA is competitive with, and often outperforms, RC-based SRA on instances similar to those in the training
distribution and on larger instances.

LS R RBFARE BENIBRER S RHEREE
LR (PURE AR

WMEME: A SCE XM N2 RN RI B2 R A, 2 H —Fh )R 48 2 3G 0 1 3 & SR A
VA5t 73 32 —4i I8 — € St 595 (Adaptive Mixed Relaxation - Local Search, AMR-LS) . H4:, W
AN BB e ME R SR IE SO TR S ha o, BRI EREA ST A IR, R EHE bR E
HIEMNERE LRP1. LRP2 siE AT, fELRIE T A BRI ATHE N AT SRR A . 5, H
A AT 77 [ Je 348 2R B R A Jmy b R R v X IR BY A R A . ARSI R A R, IR A A TR
NI RN A R, SCECPR S B RA A, ST DLRSR B 4 R e - . B
HSRI s RN, PR EES T ATH . AR,

WENBIA: 2K, PHR A KR A AE .

Accelerated Primal-Dual Proximal Gradient Splitting Methods for Convex-Concave Saddle-Point Problems
B (RRIVE RS

HEME: In this talk, based a primal-dual dynamical approach, we propose new accelerated primal-dual
proximal gradient splitting methods for solving bilinear saddle-point problems with optimal nonergodic
convergence rates. Using the spectral analysis, we show that a naive extension of Nesterov acceleration to
a quadratic game is unstable. Then, we present an accelerated primal-dual gradient flow with careful
velocity correction. We also equip our continuous model with general Bregman divergences and prove the
exponential decay of a Lyapunov function. After that, new primal-dual splitting methods are developed
based on proper semi-implicit Euler schemes, and the theoretical convergence rates are nonergodic and
optimal with respect to the matrix norms, Lipschitz constants and convexity parameters. Moreover we
propose tailored restart variants for the proposed methods and prove the linear convergence. Numerical
results are provided to validate the practical performance of our restart methods.
i NS P, HE PRI E RS E R [ 5N e O R R, 2020 4R LT DY TR A,
2018 FF & 2019 52 [H 5 B 2 5L & 2 B WU IR IR /RS 73, 2020 4R 2 2022 AFEAEDL TR 22
FELJEW . EEFTIT RONESAL A Ty R B A, A THEHCE s 5 DA s T 4
H#AF] Math.Program., Math.Comput.f1 SIAM J.Numer.Anal. Z5 & R 18 10 5, FHFE XK BRFIHFH
R 1 B BB EIUE 10, ERT AR ARV E S H 131, 25 E0HE
FEAMRIERGEAIA 10, SREMTFESERS, NERERKT @R SFE NS,

A Bayesian Additive Regression Trees Framework for Individualized Causal Effect Estimation
HEA (P02 TR
WEME: In causal inference research, accurate estimation of individualized treatment effects (ITEs) is
at the core of effective intervention. This paper proposes a dual-structure ITE-estimation model based on
Bayesian Additive Regression Trees (BART), which constructs independent BART sub-models for the
treatment and control groups, estimates ITEs using the potential outcome framework and enhances posterior
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stability and estimation reliability through Markov Chain Monte Carlo (MCMC) sampling. Based on
psychological stress questionnaire data from graduate students, the study first integrates BART with the
Shapley value method to identify employment pressure as a key driving factor and reveals substantial

heterogeneity in ITEs across subgroups. Furthermore, the study constructs an ITE model using a dual-
structured BART framework (BART-ITE), where employment pressure is defined as the treatment variable.
Experimental results show that the model performs well in terms of credible interval width and ranking
ability, demonstrating superior heterogeneity detection and individual-level sorting. External validation
using both the Bootstrap method and matching-based pseudo-ITE estimation confirms the robustness of the
proposed model. Compared with mainstream meta-learning methods such as S-Learner, X-Learner and
Bayesian Causal Forest, the dual-structure BART-ITE model achieves a favorable balance between root
mean square error and bias. In summary, it offers clear advantages in capturing ITE heterogeneity and
enhancing estimation reliability and individualized decision-making.

e N AR, Haxw, Hb, hAR, BORSGHBIE, “Xek N TEERE” A,
JfifEds e FEM AT MAMRICSEE G PLEsE ] SRR, BRMNE KER ARG E
BSE. FEF BN F AT RKIBAEN. EEERE. HE REEF o mE. Halh
PR TR, IRITHFATF T RS, RSP RS, ATtk B SR
30 T, KREFARL L 40 &5, Hd SCI. EI. CSSCI. SSCIZEE /KPR AW T 20 8 T4
ML ES 1M RBMBFEFERRL 401, HPBPEBRE SR 0GR T ER IS E
—EA T, BRI RTFES TAEE. MBHIN” SRS, I 5HkR, BSEERE,
PRERREK.. BREETI; 2R RRERTFTBIN . RF555 TIEHERERS .

FR, B, ZIBEFEIFR Muon fE4b28H T AREE K TS

BT (R TR KA
WMERWE: 2024 FJRFEHE Muon MRALE N —RIEE G RV FERLALES, AR BRI 2R
T M S BOAR LSS Adam/AdamW . IE—FRA T 2B R (41 DeepSeek V4,
Kimi K2 5 YOLO26 %5) ¥3JH Muon RALZEIIZRRT, (HJE 41T Muon LAk 2% f H— AR AR SR 75 22
WEMREAR R ESE S PRENTT . FIRINEH —REHRE Muon fifb#s (LiMuon itk
) . W L, HETA KELERWIR T Muon fiAk 8% M HAR RIS, T Bk = %6 Haz Ak 1 A
ShTe PRk, FRATUERH T Muon AL MIZ R ZE, [FE#E—D4EH 7 — N Sofr Muon fRALES
(MiMuon 46 #8) » 1 HAG b Muon 1628 5 45 Iz ALk
WEANBA: BT, EEMTIR R ENE SER G 2 e 83, WS, HT 2017
12 AFEE RIS IR KEIRE T 207, 2018 4E 9 AE 2022 4F 7 HAEEEIUZEE K2
(University of Pittsburgh) AT 5 HF5T 1. 2022 4F3R1G E XK m B IRE FEANA - i L2 3 5 BT AL
g mAi . R ERONGSHEE ., a5 EMNATEGE, oFE 50 FHiRSCk
RAEN T fe SHLA2= ST E BRI AT 5 2 3B HE IMLR. IEEE TPAMI. ICML. NeurIPS. ICLR.
AAAL, CVPR 5 ICCV %%, HzE ANTHEE. P& SMAFEEFEZURTI IMLR 5 SIAM
Journal on Optimization £ B AN, W& N TR Ge 5145 > E BRI 22 0 NeurIPS 5 ICLR 5
o) &4 G

An Adaptive Proximal Augmented Lagrangian Method for Binary Orthogonal Optimization
Mool (BRI
WERE: Binary orthogonal optimization arises in semantic hashing, orthogonal binary projection, and
Hadamard matrix design. Existing approaches often struggle to produce solutions that simultaneously
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satisfy binarity and orthogonality. Using an equivalent box-constrained reformulation, we establish local

and global Lipschitz error bounds with an optimal exponent. When the binary orthogonal feasible set is
nonempty, an orthogonality residual below 1 guarantees exact feasibility after rounding, with the rounding
distance bounded by the residual. We develop APBO, an adaptive proximal augmented Lagrangian method
for binary orthogonal optimization. Once the penalty parameter becomes constant, APBO attains the
prescribed residual below 1 in finitely many iterations, after which rounding yields exactly feasible solutions.
Numerical experiments show that APBO substantially reduces orthogonality violations while retaining
competitive objective values or retrieval accuracy.

Wi AN BN RO S BB 1 2, JRAE R B P R R o B AT 1 L
JaB B AR . BUERUT B K25 R A BOR 2B e &2, BB ST RONESAIUAL S,
KA B A A R R o

Numerical Approach for Solving Fractal-Fractional Optimal Control Problems
IR ClZR TR Fe)

HEME: In this talk, we develop a novel numerical computation approach for solving fractal-fractional
optimal control problems with Caputo - Fabrizio derivatives. Firstly, we propose a general class of fractal -
fractional optimal control problems with Caputo-Fabrizio derivatives and subject to state constraints of
equality and inequality. Then, by using control parametrization technique, the fractal-fractional optimal
control problem is approximated by a series of finite-dimensional optimization problems. Furthermore, the
gradients of the cost and constraint functions in regard to decision variables are derived. A 3rd-order
numerical scheme is also presented to solve the involved fractal-fractional systems. On this basis, we
develop a gradient-based optimization algorithm to solve the resulting optimization problem. Finally,
numerical results of solving three examples are provided to demonstrate the effectiveness of the developed
algorithm.
WA EM, LWARTRERECA S5 EER 2R AR LA, LREEE S
HHEK, 2010 4 7 AT RIER TR, SR 20, B2 0 ARYT R KHIE Curtin
University. & T R525%. 8K, —BENSFRMEH . ARt TREAL 42 55 7
] B 50 . 7 { Automatica ) { SIAM Journal on Control and Optimization ) { Computational
Optimization and Applications) {Systems & Control Letters) 52 AT LR FFEARB L 100 25
HAr SCIHZE 90 5. 7EEFr3g 4 B st Springer HARTE W H 2 2 #. FHRFEFK HRR I 4T
H 430, I4E BRI G ITH 200 FTFURRARIR LR B A AL S T FU R 2 — S 2 =253
10, e BEAR Y 5% 1 0. HATHAEE R SCIAE (Complexity) 1 (Journal of Industrial
and Management Optimization) 1% A4k .

On the Approximation of Regularized One-Sided Smooth Maximization in Offline and Online Settings
Mt Bl (AL R AR5

WERE: In this talk, we discuss maximization over a down-closed polytope of a regularized objective
composed of a monotone one-sided smooth function and a linear term. In the offline setting, we propose a
gradient-based algorithm with a potential function analysis that delivers constant factor approximations for
both components simultaneously. When only stochastic gradient estimates are available, the same ratio is
maintained with high probability up to a small additive error. For the online case, we combine the potential
framework with linear optimization subroutines to achieve both a constant approximation and sublinear
regret over the time horizon. Experimental results validate the effectiveness of our proposed algorithms.
Overall, this work offers a unified and efficient treatment from theory to practice.
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WwEANE N BIE, A TR Gt 5 e R R . RO AE. Aa k.
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PN E TR ZINE X E Gt ) “Bes MBI ” B Lol 13, B AR R b
iH 10 dbnim EARAR ST 2 W, DUZE—{EEBUEHAEEE Science China: Information
Sciences « Journal of Computer and System Sciences . Theoretical Computer Science . Journal of
Combinatorial Optimization 23T L 2 ICLR. ICDCS. COCOON Z5[E PRk R 18 3 20 25 -

Multi-objective adaptive Nesterov-like acceleration algorithm for multi-task deep learning
w Ml (FRBEIRS)

WERE: With the wide application of multi-task learning in many deep learning problems, how to
balance different tasks has become the most important challenge in multi-task learning training. This paper
proposes a fast multi objective adaptive momentum algorithm to address the multi-objective characteristics
of multi-task learning and the slow descent of adaptive algorithms. Firstly, the algorithm adopts multi-
objective adaptive technology to separate the cumulative gradient of each parameter in the adaptive
algorithm, thereby separating the learning rate of each target task. Secondly, a Nesterov-like momentum
acceleration is added to each task-level gradient, and it avoids the additional overhead of Nesterov
acceleration algorithm in calculating gradients at extrapolation points. For the task-dominated problem, we
describe the task weights by using the relative loss of the task and the normalized gradient paradigm, and
normalize them, which can effectively balance each task. Finally, theo retically, the descending boundary
of the multi-task aggregation loss function is characterized. The experimental results show that, compared
with usual adaptive algorithms, the proposed algorithm has higher performance and faster convergence in
training the scene parsing multi-task learning problems.
WEANFEN: Gz, FEHIATRENTEGE AR R S EORB A 300, 5l TR
EH T RFIEFEZSERNE, AR RET R SE . LR RS ESREFETSZ
H bR AL 18 5

CPT-based Portfolio Optimization by Block Coordinate Descent Methods

with Global Convergence and Finite-sample Guarantees
RGP T RHOR )
52 We propose a stochastic maximization model to construct portfolios capturing key behavioral
investor traits, such as gain-loss reference and asymmetric risk attitudes. This model is to maximize a utility
function under Cumulative Prospect Theory (CPT) subject to several basic financial constraints. We
reformulate the model with a finite support set as a nonconvex, nonsmooth minimization problem via
sample average approximations, and give its finite-sample guarantee for the generic case. Moreover, we
propose an efficient block coordinate descent (BCD) algorithm, and prove that the sequence generated by
the algorithm globally converges to a M-stationary point of the problem by the KL property. Finally, we
apply our model and algorithm to portfolio selection problems with real data. Numerical results demonstrate
the superiority of our model.

ETEHEENAMA S BT iL
£55 CREARE R
WM BA M2 55 B2 BOR M ORI TBL HAYHG T M ZIRHBIUE K, £5%
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WmENEA: £55, WAL, LA, AR ER RS E BN A R 5N EF
W IO PRI . 18 ERML T B R B B 5 R G R A R, JE AR B R AR Y B 7R
TR LG CREABFRBPE) 5. £ Nature Methods. IEEE Journal of Biomedical and Health
Informatics ¢ AT &k 2 WK R AR W T Rig: LS SEWITIH 6 Tl; Nikdbnisg XRS5 2
HENAIEZE TR, S50k eERE A &0k B AUECRE A ——F 74 KEA-AI4DLLM;  $H4F:
BMC Biology. ICLR. AAAI. KDD EZMAT 5% RS HA

An Accelerated Splitting Norm-Relaxed SQP Algorithm for
Two-Block Nonlinear Constrained Minimax Problems
SEH O HRERS)
G5 E: This report proposes an accelerated splitting norm-relaxed SQP algorithm for two-block
minimax problems with nonlinear equality and inequality constraints. The algorithm integrates norm-
relaxed SQP with Douglas-Rachford splitting and introduces a multiplier splitting identification criterion.
A splitting feasible descent direction is first obtained by decomposing the norm-relaxed QP subproblem
into two smaller scale subproblems. If the multiplier splitting identification criterion fails, the algorithm
additionally solves the non-splitting subproblem to obtain a direction, then two feasible descent directions
are combined to construct an accelerated direction. Under mild assumptions, we establish the global and
strong convergence of the algorithm, analyze its iteration complexity. Finally, the numerical effectiveness
of the proposed method is evaluated on a set of benchmark problems.

WEAFAN: DEM, JHRERKEER, B, WiEASN. Nk TR T AR EE
BTN, TTHRERY: “HEBMEFEEEAHBN” AN, THEEESMEK, FEE
Brpoo G, EEHFR M AR B, 35 ORI, FEER AR S
WH 10, T ERESRESTE 4 0, EARZOERRS S5 ER BARBFESE 4 T, /£ JOTA.
COAP. JCM. JCAM I iz 2E4k) S E NN EERY) E R R Z KRB L 30 RS-

Adaptive extragradient methods for generalized smooth variational inequalities
TR (P52 FL T RHOREE)
WERE: Variational inequalities (VIs) provide a unified framework for a broad class of optimization
and equilibrium problems, and have recently attracted considerable attention in machine learning, including
generative adversarial network training and distributionally robust optimization. An important challenge in
these applications is that the associated operator often violates global Lipschitz continuity, a standard
condition for the convergence of most gradient-based methods. In this talk, we focus on generalized smooth
VIs, where the operator satisfies the a-symmetric generalized-smooth. We propose PF-AEG, a novel
parameter-free adaptive extragradient algorithm that computes stepsizes from recent iterates and function
values, without requiring problem-dependent parameters or line searches. Under the p-quasi-sharpness
condition, we prove that PF-AEG achieves linear convergence for p < 2, and a sublinear rate of
0(k=2/®=2) for p > 2. For finite-sum VIs, we introduce AEG-VR, a stochastic adaptive extragradient
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algorithm equipped with variance reduction. Under the same smoothness and sharpness assumptions, AEG-

VR attains analogous convergence guarantees. Numerical experiments on machine learning problems
demonstrate the efficiency of PF-AEG and AEG-VR.

WA AR HRE, PR TR R R, MRS, NGB EANS . B
WU AL HE R BE R BE . KIBHLAS 7 2 o AR NS 3 S oA SN AL S U — B B3, Ao
B R & # /£ SIAM Journal on Optimization « Journal of Scientific Computing + Computational
Optimization and Applications 5531, FHREFKHREI A S WAy AR RSP EE L5
B ERWTIH . BUETEIZZFEZBIMBRK. fail e 2R i, FREESNMET 2R R,
FEEE ST EAE D 2R

An Improved Approximation Algorithm for Max Quantum Heisenberg Model
with Two-Dimensional Solutions
R CHH 2B
WEMWE: In recent years, the quantum generalization of Max Cut has attracted growing attention, in
particular the qutanum Max Cut, XY and XYZ models, which can be also called Quantum Heisenberg model.
Gharibian and Parekh developed a generalized Goemans-Williamson random hyperplane rounding based
on semidefinite programming relaxations for Max Quantum Heisenberg model. Within this framework, the
well-known approximation ratio of 0.878 for Max Cut is recovered, while new approximation ratios of
0.649 and 0.498 are achieved for the XY and XYZ models, respectively.
In this work, we focus on the case where the optimal SDP solutions lie within a two-dimensional plane.
By combining Gegenbauer polynomials with a generalized GW random hyperplane rounding technique, we
achieve improved approximation ratios of 0.88456, 0.666436, and 0.499065 for qutanum Max Cut, XY and
XYZ models, respectively. Moreover, for the generalized qutanum Max Cut, XY and XYZ models under
two-dimensional SDP relaxations, we establish approximation ratios of 0.88024, 0.61218, and 0.463006,
respectively.

WENE: TR, L WM TFEEE BRI, 2025 4T WK RS Tl I Al
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Risk-Averse Optimal Control Model under Uncertainty and its Modified Progressive Hedging Algorithm
Filt (R TR RS

W5 E: Itis of practical importance to incorporate a risk-averse objective in an optimal control problem
under uncertainty. By leveraging the dual relationship between risk and regret measures, the risk-averse
optimal control problem can be equivalently transformed into an optimal control problem with
nonanticipativity constraints and expectation objective function. A modified progressive hedging algorithm
is then proposed to solve the transformed problem, in which the descent conditions are enforced to ensure
global convergence of the algorithm. Numerical results of three different types of problems are presented
to show the applicability and effectiveness of the modified progressive hedging algorithm.

WE AR Ril, R TREEARRZIN, FEMNFARLENS st B LD A
5 LAR N BT AT . 23 il AE AT A AU B 5 R 1 1) Journal of Optimization Theory and
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An optimal online algorithm for scheduling with an unexpected machine unavailability interval
IR CAFFITE KD
#HEME: In this paper, we consider an online single-machine scheduling problem with an unexpected
machine unavailability interval, aiming to minimize the total weighted completion time. In our model, the

jobs are assumed to be agreeable, i.e., for any two jobs Jsand J;, we have py > p, whenever % = %. We
N t

propose an online algorithm and prove that it achieves a competitive ratio of 2. This ratio coincides with

the known lower bound for a special case of our problem, thereby demonstrating that our algorithm is

optimal.

g AR T, &, WEIIR AR BRI T R, AR, T EEE S

SH RIS SGJE T & P TR S AN RO Rk be s 2%, EEMNFA S,

FOEWIHSE T EBI R . FRERARR R EHFFEEEIA 1 W £ EZHF 5RO K RAE
{European Journal of Operational Research) A1 {Theoretical Computer Science) Z5#T] L.

HliEN SR F R R SHERE RAR R
REY GRRBHA R A7)
WEWE: X NIRRT SRR LS L 008 B 55 RGPk, H13E b A Mk i 75 15 B
B 58 gt T BRI BB R, DUHRTH BERRC B RCR 5 PSRRIk o A FEAL 2 il
A = iR R I SERR K, DASE TR AR I N g, REN BRI E . B
THRIHRRE S )3 AT =AW 25305, Mg 1a) SR AR KB 2% m 20 R 5 HERE (Advanced
Planning and Scheduling, APS) R%i. WANEMEE =PI : H—, ZREFHEITHRA &A™
HE. MR E. NREREEZ HA R, FALE o G A TR & BEEN I B, SEB k55 ik
F B HEECEZIE s 2, R R S AR 1] R R SR AR 2 e 1, RS N TR e T 5 K
IR, Bt s R0E KSR EIER G R R g, K=, PR IR RIS
R G, BRI BRI S A B AR IR B AR, T8 R 2 o () PR AL BE 7T o B FT K

125



FEHEE4EE T/ VRFESHEARERE

SR AE HAn gt SN, TE R AT B o] S nTHE S AR T 5. ARHIE ST S T
BRI R FE BT, FEAJTRIERAL . AR R T 58 E AR e R B E A
B

wE AR BEW, 2023 4 1 AR TIb IR L0 %5 TR R, B, SRR
IR A PR A RN TR REW & g FEARAES T T8 57 N o 8 TR 38 T ) 22 B 5 A0 B 1) FL A
T, FEEAK S22 A AT Journal of the Mechanics and Physics of Solids ZERUE T & £ 24 ARG 5
B, AERBENEFEMESERRGHENE. NRIBURE, 300 T8 BB ARLE & AZ O
W5 va S, S E TS N R HERCE . BN S SRR S 07 F0OD0E S5 2R 1T R re vk
Flh R, BiHRIEFENA TGS TT. HKK P ARATE A FIE 57 SRR A RIR 456
TERIBR A B HONRR A . AT K TRk KRG TF R T EE & TREER.

ETMEERS RIS R
sRAFTI CT R

WERE: HIBEESMH (DMD) 2&—Fh 2R H T2 48 1 = @ s Ik ah 7%, (HHVERE
Xof M 75 R S i A v BEBBURS o XX — IR R, ARSCHR Y R T 2 A AR A B i 3 A AT AR A
(DC-RPCA) . i f/ MUAREE 7 & IAZ JEE0 2 Frobenius Y028,  FF R B 70 5t in-£, 78 31 10,
T SE LY AR A% G B i /ML ST S RO AR B A o ERR- R A AR OS84T, B T B ARSIk
SR RIE; BRI B BRI R, it T E A B T M g1k (CADMMD
B Fenchel AN55305 Moreau 75 fif i€ BEXT 22 (L S5 M ffAs, SCOR T & 1 im0 i) PSR B, JFESE T
FEWS R, F B BT SIS AT SIS Sk 2 T ) R I B . AR A RO E AN SO BT R A
REH, ¥ DC-RPCA 175 DMD [ TiAb 3 A5 SR B FH ISy, BPASAE =y e 5 AN R ko ) R L R, R
AT E AR EARME N B) ) RAE .
WE NN kF, THRFHRFESG R R EER EEA I, A EHER IS 13 )
ARG E LT TH I 5T, 78 Multiscale Modeling & Simulation. Inverse Problems. Journal
of Scientific Computing 51152 = AT, Ll Science Advances. Nucleic Acids Research Z54: 4115
BT BRI 10 &R, &5l i 700 I FEFRFEZEMEHHIHE 2 T,

Achieving the Global Methane Pledge through key pathways in inter-country production and
consumption networks using feasible technologies at minimum cost
XFI ChEREE SRS RGRETT TR
5 E: The Global Methane Pledge faces significant challenges due to the ambiguous attribution of
methane emissions within complex global supply chains and the uncertain costs of mitigation technologies.
To address this knowledge gap, the paper developed a multi-regional input-output model based on
environmental expansion, reflecting global production and consumption networks annually during 2000-
2020, covering 76 major economies and their 14 sectors. It innovatively proposed an Environmental Double
Filtering Method (EDFM), which identified the key pathways of global methane emissions, and
systematically estimated the emission reduction potential with feasible technologies and the lowest cost for
achieving the goals of the “Global Methane Pledge”. It distinguished the methane emissions into those
embedded in domestic intermediate input (DOE) and versus those in imported intermediate inputs (IME).
The results reveal a highly concentrated emission structure: just 0.24% of all network linkages account for
approximately 60% of global anthropogenic methane emissions. To achieve the 2030 targets, the aggregated
potential reduction in optimistic case for DOE across key linkages are projected to reach 71600 kt with a
cost of US$20.4 billion, for IME are projected to 4200 kt at a cost of US$0.3 billion. The analysis identifies
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distinct geographic and sectoral hotspots; cost burdens are primarily concentrated in Agricultural DOE
(China, Brazil, Pakistan and Bangladesh) and Waste DOE (Russia, India and China), whereas significant
negative abatement costs (profitable reductions) are found in Primary Energy IME (Indonesia, Saudi Arabia,
Canada, the United States, and Mexico). Notably, specific technological interventions, such as Alternate

Wetting and Drying, manure storage covers in Chinese and Brazilian agriculture, demonstrate high
feasibility. The research provides a systematic and quantitative approach for global methane reduction.
These findings give a strategic roadmap for international collaboration, highlighting that focusing on a
minimal set of high-impact pathways can lead to significant progress toward the Global Methane Pledge.
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The Distributionally Robust Cyclic Inventory Routing Problem
P (KERFERT)
WEME: We study the cyclic inventory routing problem that involves joint decisions on vehicle routing
and inventory replenishment on an infinite, cyclic horizon. It considers a single warehouse and a set of
retailers. We model retailer demand as random variables with uncertain distributions belonging to a
moment-based ambiguity set. We develop a distributionally robust optimization formulation that minimizes
the worst-case expected cost, while ensuring service reliability through a distributionally robust chance
constraint. Our main results are that we prove that the worst-case expected inventory cost is attained under
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a multi-point distribution, and that the distributionally robust chance constraint can be reformulated into
equivalent deterministic forms. This yields a deterministic reformulation of the original problem. To solve
it, we design a nested branch-and-price framework. Computational experiments demonstrate the
effectiveness and efficiency of the proposed approach.

WE AN B R KERF R AN LNT 58 B2 R Bd% . W3R Ll R ZRA T
HEMR AN, JFEARRERE TRFEE . M. it 5 (OPAC) W FEAHATHYT
oo MBS A X TIaE % Hlase ) S8R, B ROIEAREM S N AR RERE, 2
3Tl HE S A SR Bl N A2 8 IS i 5 Y AR G B B AR

Distributionally Robust Shortfall Risk Portfolio Model with Moment Ambiguity Sets
Ml GHITE K57

WEME: This paper employs shortfall risk to measure portfolio risk. Assume stock returns follow
polynomial relations with their influence factors. We propose a moment-based distributionally robust
optimization (DRO) shortfall risk portfolio model. For piecewise linear loss functions, we show that this
DRO model can be transformed into a tractable linear conic optimization problem with nonnegative
polynomial cones. A Moment-SOS relaxation algorithm is proposed to solve the transformed problem. Its
finite and asymptotic convergence properties are studied. For optimizers computed from our algorithm, we
give convenient conditions verify their global optimality for the original DRO problem. Numerical
experiments involving real stock market data are given to show the efficiency of our approach.
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A Multivariate Loss Ratio Approach for Systemic Risk Measurement and Allocation
£ CEEMZRE

HEME: The primary challenges in systemic risk measurement involve determining an overall reserve
level of risk capital and allocating it to different components based on their systemic relevance. In this paper,
we introduce a multivariate loss ratio measure (MLRM), which is the minimum amount of capital to be
injected into a financial system such that the ratio of the multivariate shortfall risk over the total capital to
be injected falls within a specified degree of tolerance. The degree of the tolerance controls the balance
between the expected systemic risk to be reduced and the amount of the capital to be injected. The MLRM
recovers the well-known multivariate shortfall risk measure when the degree of tolerance is zero. Under
some moderate conditions, we demonstrate that the MLRM is monotonic, continuous and convex, and that
the optimal capital allocation based on the MLRM is unique. Moreover, we show that the risk capital
allocation based on the MLRM optimizes the overall systemic performance (measured by a combination of
the systemic multivariate shortfall risk and the cost of risk capital) with a minimum capital requirement.
Furthermore, we analyze the sensitivity of the MLRM and the associated risk allocations with respect to
variation of the degree of tolerance as well as underlying random data. Finally, we report numerical test
results which highlight the efficiency and stability of the risk capital allocation under the MLRM.

W AN/ : Wei Wang: An assistant Professor at the School of Information Management and
Engineering, Shanghai University of Finance and Economics. He received his PhD degree in Financial

128



FEHEE4EE T/ VRFESHEARERE

Mathematics and Stochastic Optimization from the University of Southampton, where he was funded by
the ESRC SCDTP. His research interests include Stochastic Optimization and Mathematical Finance. His
work has been published in journals, including SIOPT. MF. EJOR and IME.
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Neurodynamic Model for Solving Nonlinear Systems of Equations with Absolute Value Structure
THRM GLT LREFEARKE)

WERE: In this talk, we consider time-varying absolute value equations (TVAVESs). Incorporating the
advantages of zeroing neurodynamic approaches (ZNA) and prescribed-time convergence, a novel
prescribed-time robust zeroing neurodynamic approach (PTRZNA) is proposed for solving TVAVE:s.
Through rigorous theoretical analysis, it is proved that PTRZNA can not only tackle with TVAVEs in
prescribed time, but also is independent of the initial conditions. In addition, PTRZNA is tolerant to any
bounded noise. By introducing adaptive parameters and robust design, the prescribed-time gradient
neurodynamic approach (PTGNA) is proposed. Theoretical analysis indicates that PTGNA can achieve
convergence within the prescribed time and is robust to bounded vanishing noise and bounded non-
vanishing noise. Furthermore, PTGNA can effectively solve TVAVESs in an inverse-free manner. Numerical
simulations are given to demonstrate the effectiveness of the proposed PTRZNA and PTGNA.
wE RN TAM, WL, 0T TREERRAHER, S REFT AT, ALl E iRk
F LR, NELTEAETAAA L. BREFEHNRTIRIRRANA, SRELTE L5 BOmE
g, ERER AR S, PEE RS, TTE E ARSI ST T SRS ,
FEE AN AT R R 2 AR T 20 R SRIG T T RBHGE D AN B IRBL 2 2 R R — A 2245 .

Al-Assisted Diagnosis of Dental Caries: A Deep Learning Model
YL (55 R
WERE: This study presents a deep learning system for automated detection and severity staging of
dental caries on periapical radiographs. Based on a publicly available dataset, experienced dental clinicians
annotated 2,907 periapical radiographs and classified carious lesions into three severity grades: L1 (shallow),
L2 (moderate), and L3 (deep). A Mask R-CNN model with a ResNet-50-FPN backbone was trained for
instance segmentation and multi-class classification. Class-weighted sampling and strong data
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augmentation were applied to address the severe class imbalance. On the validation set, the model achieved
amean AP50 of 0.713 across the three severity classes. These results indicate that this deep learning system
may serve as a decision-support tool, helping dental clinicians identify caries and assess lesion severity in
restorative practice.
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Empowerment or Dependence? Platform AI Capability Choice
and Seller AI-VAS Investment in Brand Internationalization
L% (mFla Ky
WEME: Abstract: Digital platforms increasingly use Al-enabled value-added services (AI-VAS) to
support sellers”  brand internationalization, but deeper platform embedding may create dependence and
weaken autonomous brand capital. We develop a Stackelberg game in which the platform chooses high or
low Al capability and the seller then decides price and AI-VAS investment. Backward induction yields
equilibrium decisions, comparative statics, regime-switching thresholds, and a centralized benchmark.
Stronger Al capability does not always increase seller investment; its effect depends on net market potential.
Long-term brand orientation promotes AI-VAS adoption before a brand-capital turning point but restrains
it beyond that point. High Al capability may improve operating performance while reducing brand capital.
Platform and seller preferences may diverge, and decentralized decisions can generate over- or under-
investment. These findings identify when platform Al shifts from empowerment to dependence and provide
implications for Al service design and brand internationalization decisions.
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When to disclose inventory information on a hybrid retail platform?
Fm®E (PERHME UTEBD

WEE: With the rise of e-commerce platforms, consumers’ experience with online purchasing is
becoming increasingly rich. This paper investigates the strategic purchasing behaviour of consumers and
how platforms can leverage these behaviour to enhance profits through inventory information disclosure
strategies. We develop a two-period model and examine three channel scenarios: agency channel, reselling
channel, and hybrid channels. Our findings identify consistent inventory disclosure strategies in single-
channel scenarios. When inventory is sufficient and the discount price is low, it is beneficial to mask
inventory levels. In contrast, when inventory is scarce, a threshold-based strategy is optimal, with disclosure
dependent on whether inventory levels exceed a threshold. In hybrid channel scenarios, when both channels
have sufficient stock and the discount price is low, masking the inventory information can improve the
profit of both channels. When one channel is under-stocked but can still fulfil the total demand, masking
inventory level can benefit both channels. In contrast, when both channels face stock shortages, a threshold-
based strategy is optimal. Furthermore, we extend the model to consider the case where a stock-out occurs
in the initial selling period. Our study highlights the importance of adjusting disclosure strategies based on
inventory levels, pricing strategies, and channel structure in hybrid e-commerce platforms.
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Improving Interval-Based IMRT Optimization with Deterministic Robustness Guarantees
MR (F 5K

WG E: Abstract: Intensity-modulated radiotherapy (IMRT) treatment planning must account for
geometric uncertainties such as patient setup errors and organ motion. Existing interval-analysis-based
methods rely on penalty terms in the objective function to control organ-at-risk doses, providing only
probabilistic coverage guarantees. This work proposes an enhanced formulation that enforces interval
constraints on voxelwise doses: the entire dose interval under all possible error scenarios must remain within
clinically acceptable bounds. The proposed framework generates a Pareto frontier of nondominated plans,
each representing a distinct trade-off between nominal dose accuracy and worst-case robustness. Compared
with the existing penalty-based interval model, the proposed approach achieves higher robustness with zero
violation rate across all error scenarios, at the cost of slightly elevated mean organ-at-risk doses that remain
strictly below clinical thresholds. This work upgrades interval-analysis-based IMRT optimization from a
probabilistic guarantee to a deterministic one, providing mathematically certain treatment plans for cases
where tumor-adjacent critical structures demand maximum safety.
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