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=@ H: Finite Horizon Optimization

& 482 In practical scenarios, there is often a strict upper bound on the
number of algorithm iterations that can be performed within a given time limit.
This raises the question of optimal step size and hyperparameter design for a
fixed iteration budget. We present recent advances in effectively addressing this
highly non-convex problem for gradient descent and other algorithms.
Additionally, we extend the DeepMind work on AlphaTensor and introduce new
reductions in the number of operations required for computation of more general

matrix expressions. This provides further acceleration of calculations in linear

algebra.

13




@
FRAIRENBEZRIREANITTDB

T REAN: FEESE PEREEEEEA S RGBT T §HT R

E NG EEESE, AL T RS, IO EREE R S RGREER B T A .

#E5RIE : Graph Network Method for Alzheimer’s Disease Prediction

HEFHE . Alzheimers disease (AD) is a chronic neurodegenerative disease. Early diagnosis are very
important to timely treatment and delay the progression of the disease. . In this talk, we introduce Graph
Network Method for Alzheimer’s Disease Prediction. This is a joint work.

20 HEAN: B B B

RENET: B, BUERIDCEEBEER AR s B . RSN, Bk, FYIEZRNH]
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E K BRI G A E AT 130 [ EIH 2 00 BeE B o A RR AR e A R on ke
HLT 1 I

#E5RIE : Low-rank Matrix/Tensor Regularization based Models for Image Restoration

R EHHZE: In this talk, we develop several low-rank matrix/tensor regularization based models for image
restoration. Firstly, we proposed a novel nonlocal low-rank method for efficient multiplicative noise removal
and develop a proximal alternating reweighted minimization (PARM) algorithm to solve the optimization
problem resulting from the model. Specifically, we utilize a generalized nonconvex surrogate of the rank
function to regularize the patch matrices and develop a new nonlocal low-rank model, which is a nonconvex
nonsmooth optimization problem having a patchwise data fidelity and a generalized nonlocal low-rank
regularization term. Secondly, magnetic resonance (MR) images are frequently corrupted by Rician noise
during image acquisition and transmission. We propose a new non-local low-rank regularization (NLLRR)
method including an optimization model and an efficient iterative algorithm to remove Rician noise.
Experimental results show that the proposed methods outperform existing state-of-the-art methods for their
respective noise removal tasks. Thirdly, we tackle the problem of having mixed additive Gaussian white noise
and impulse noise. We propose to remove this mixed noise through a nonlocal low-rank regularized
two-phase (NLR-TP) approach. Fourthly, we develop a new method based on low-rank tensor regularization
approximation for hyperspectral image recovery, called non-convex low-rank tensor approximation
(NLRTA). The method utilizes a low-rank prior of the tensor formed by spatial and spectral information,
while exploring the intrinsic structure of HSI from noise observations. To address the optimization of this

model, we have introduced an efficient augmented Lagrange multiplier (ALM) algorithm, alongside an
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examination of the algorithm's convergence properties and parameter configuration. Finally, we have
developed a method for the removal of cloud artifacts in multi-temporal remote sensing imagery, termed fully
connected tensor network decomposition and group sparsity (FCTNGS). In this approach, we leverage fully
connected tensor network decomposition to capture global correlations within multi-temporal images, and we
employ weighted group sparsity to quantify the sparsity of cloud cover. To facilitate the realization of this
model, we have introduced an efficient algorithm based on the alternating direction method of multipliers.
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WEHE: EMZML% (Graph Neural Network, GNN) ST 53R H A —FhoF) VR B 252 ) B3
Xt B A AT S S OREZR, B SRR A IS5 M B TR R IE AR, eI, s Tl
SERANEE SIS, HARFRAIPERE ST 28 R REAR AN IR . LR, GNN 7E& U
JoR TR KHIN T, BAETHRERL B 2 BB T FEIZaR S, BATE e a5 B BRIz
PIZEEOR, I EAAET R /R GG ERAE AR T (e, 0 R A AR IR = 2 EUR (MR DAL
P IR, KT o R 2 BOR N T 2 B R 2 AR W T v, SRIGSE SR Bom -5
LR ARTER /R 22 IFERRE TR P AR o I LA b R B RE et 5T S BB G A

4y FREN: XEET JERESER #x

RENET: XRS5, IUEISE RN S5 ABRIBE K. /£ TNNLS. WWW.
SIGIR. NIPS. ICLR “FHlas# S USRI 2 EAAR 30 RS, FAFRE LA 2 T, F
FRE S QAR AR 1 T BERHINH 5 T WHUs SRR UL R LR, R B R 2% 1)
PRI B3R 2012 FFEENHHE LA . ERERE - RARRRELT], EXH—
TARHAL 1A, SRR HCERR R 52 1 30, 2 285 2 T,

RERE : SIS R R BT

REHE: ITEk, BT RS hEhs KN AL, HETASEIRFRR IR Tz
RIS, AU e, T HAEN T RESEA ) 2 N . BRI SSRBE > et — &
HHRESE S, st a5, JUHRRA ZRALR R, AT RN, Ak
EREAIER D By 2 AU s e PR FOR o 2 Sk
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5. R A: KR WITLIMNE RS Ho%

HRENE ST 5K, WIMTER AN AR, T BB SR 50, KR
AL 200 AR5, #2 SCIZR G| 140 R FFRFIE T 4 i EZ B AR G0 H AT 4 TEE HH ,
HATER 1 EK ARG e E AT H . WIRE R AR A IS EER S, NG E L
T NA SRR, FrER s — 5522455 . 55\ mE S5 B A A e A B R L iS5
RWSHE, PEIBEA BRI SR,

& Approximation Algorithm for Unrooted Prize-Collecting Forest with Multiple Components

#5542 : In this talk, I will introduce our work on a polynomial-time 2-approximation algorithm for the
Unrooted Prize-Collecting Forest with & K § Components (URPCF & K & ) problem, which aims to find a
forest with exactly & K & connected components while minimizing the sum of the forest's weight and the
penalties incurred by unspanned vertices. In particular, for & K=1 & ,the URPCF & 1§& problem is exactly
the prize-collecting Steiner tree (PCST) problem, which has received extensive studies. Unlike the PCST
problem, whose unrooted version can be solved by transforming it into an unrooted version by guessing the
root, the unrooted PCF & K & problem cannot be readily solved using its rooted analogue, because guessing
its roots may lead to exponential time complexity for non-constant & K & . To address this challenge, we
propose a rootless growing and rootless pruning algorithm. We also apply this algorithm to improve the
approximation ratio for the Prize-Collecting Min-Sensor Sweep Cover problem (PCMinSSC) from § to 5.

6. FREAN: THREE IR KE #iR

RENET: THRBE, K “REPEE” R BRI e B R, B
MFFHERIERE GG, IWARRAHENREE SEREGRIBE K. EEO5 A AAE A6
ALERE PIBRMIANEHEIZHE . IR AR AR 100 R, FAFE PR w1832 4 T (IEEE
IPCCC 2020 PDCAT 2020, CsoNet2019. IIKI2019) \ i 304 %% 3 Il (MobiHoc2023. WASA
2019+ IEEEMASS 2021) o EHFHE s TR B IRREASE G B SR SN B0 H 10 AR,
AR ARG HRRlE 24 1 1. $8/F IEEE TC. JCSS. IEEE TWC %iZs. ComCom 4Jiskgite,
AL CCF C & WASA 2020 [IFE/FZ: 5= E AT TEEE WONC 2020 FEFP & A A ER, FFA
EE N ERRH S WHIEF R R SRR

IRERLE AR T SN

et R M S AR S5, BEls A ROt R SRR ) R 2ok A AR 2 L
W] LA T T A2 3 e 1, I H BRI R R TR 5o 4 A BRI TE A ]
RS A TR X ISR, B SI A R I 2855 . H A IR Z 48 i L R ki —
JiH, KA E R R, Hmbn ok R RGN R A, AP e 75 2R T S BT
R A BRS8NI, KIS A E KB s, SN R RIE AR BT mAE e %
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SARF T, FATE T REE S S RS, T RORE Y, TR e A R
RINAF DT IRk . ERE - IERIPZdR, BA 1O 7 — P B % T Biebs, BB T s 540 E T A
JAREBIAIZ 5, SOl T KU E 2 B RIRRER R B . TR IR AR T T, FRATT
PR TXZZREH, Hoh 2 R Z IR GBI RN, (158 F R LE LI 8] P 23 A A4
BZ R IR G I R /INATER, ) H SR AR S ]

7. #EAN: BE REBEARCRY: B

HRENE T B EEATIA T E R B R R b, FEMNERS SR RS, K
el RS e 5 EETT T . KR EUGAEBE A ARG R s S LR Jef53k1e T 6 Tl
bR S A ST, AR IR 5 Tl B BUR I P E R E S B R S AT B Fi Bl
PR ERE S, T ER R RS R P S R A

RERLE : HE T RS G 2 1) BT

REE: A LEFEREERGRR SR, X2 A LR RESURIIHTE. .
“EBEEG” RGBSR )T AT TR & AR RSB AR A, ERT R S
Fe— Dok Ta . NIRRT T2 EMN. bR EA R X R EBRRHERAEE “ BB
BN I EUGR R TT P R O T BA “ R R SR EURRHIERAE R (RS
BRI — BN AP A AR TARE O HZE R (1D R TRHES G R
FHEFFFE N “ RSG5 DIRTHEEIX 73 FERHT IR, FR4h T AH RIS T B A I 2% i MG E FAE
Jiide FITFAEHE RARSEIGR R TS T BIFIR R (2) BRI FEIAL & AT Hinl e
M B EURRAE RIS, R 1 3 T IS5 ) I B BURRHIER R Tk . (R M2 et R
R 19 AR TR S5 B AL U . FEERR AT EHSR R B4 BT B, SomiznisA
AR R BRI S

8. EA: B L RIFHTRY: #d%

WENEN: MO, #i%. BRI, KT RSEEARb . R IR L A SR
@M, 7 JGT. SIAMDM. DM 2543 SCI RS 100 £25; FHREFERRIAEE S 4 T, TP EzE
B, BB G BRA; hETI SN HEC A Aatid, B e VRS,

RERLE : BEALRRTE SN o R ) (1R

REEE: I S AL (message passing)/&—FRAbEL O AL FIFHEE ] B FVESEM . AR ETEIR 2
RIS T ZINA, BIUnEE. YL RV BUREERYE S5 . BG4
(Belief Propagation)e 4 1-VH S A K 5 R 201, T DA SRAR DA, ir] REURI IS B S50 PR 2 e
AR E B AR/ N IR AR RO, B SRR G ST H -
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9 EAN: AER FBHOOE GRID , FYIEERS TR AEes, FImREBdET 7
e mEE%

EANE ST I EIVEBT O GRIID Bakl A b KIS, HAm, HIYIm
REAEIT TR B AR, FHUEP RN S A2 5 BB M. RS NI
HOHIEA S S B AT FYIEFR DA S NS LREI A, ERENEERERANS . T
2017 428 2022 FEAERRIE R FHEEE (UIUC) BUBEEER. FLASIm, SRR T Rt
FEHT (1 LeCun 45 VT FIRFAS, EUENHEAR KA LRI AT . feESeE B JE I3 K/
THHEN TR L2, AR R 2 GRS AR AL, A ZER sy A\ T
HRe. BeAlie. IEalESE, BART T M AR SIS AN RNE, KRR BRI, R
o 2. I E MNP . B3RS INFORMS(H Friz % 58 EEH4y) George Nicolson #4218
SCEEFRH A4, INFORMS UM &2 AR S GE R RS, NN TR REAEK 2000 f B /1
BEEL (20224 2023 4, iHEHIEER ). HATHHAE NeurIPS, ICML, ICLR, AISTATS 28 A T8 e
AR EJFE, Transaction on Machine Learning Research ] action edtor.

HRERLE : PDHG-Net: 32 EIMPZ AL 5 R BCTHIISRME LP 27 IO AR Y I 2 224y

REFTE: KGRI M S EERE ML B RG. SRS 2 MR A A B
Xo AT, A WA R AEPARIE L R SRR (—) Bk, (5D =2
Jiik. EARTAEH, AR T—F4 N PDHG-Net FIHRAA ML . 1ZM43ET PDHG HiEHIE
I, JFaiE T B M IEEY FEEOR . FATIEW] PDHG-Net RE#2I4 IR PDHG 5%, ItLRe s fi
M2 BB HARE T AZ AR )RR e DA . FEIEREA b, FRATHR B — B Bl ik i St
Fi PDHG-Net gt A7 e e, R854 PDHG FyESHZMI R T4 T, seiRah Rk, &
A5 A SREHE SR AT DA ST SRR MR R, FF HLAE KA ) R X ARS8 — I RAIs
R e 3 AN .

100 FREN: T TR Bl

HRENE T A, WL, BIBUR, ARLDICRFEE SRRk, 2008 AR
THEREARARRSE, 2014 FEEE AR RS +— K%, EENFER LN At
SRR AR, EFRFE S A RRL AR A M H 2000, 2021 SE5R3J 42 [ R A A Bl s 3%
eI, Rl B9 RRET I,

& E: Rethinking Message Passing Mechanism via Graph Edge Space

& HEZ . Graph Neural Networks (GNNs) excel in various graph tasks and show great potential in
diverse fields. Traditional message-passing GNNs, however, are predominantly efficient in capturing local
information within a k-hop neighborhood, which restricts their performance in graph-level tasks requiring
long-range interactions. We dive into an algebraic graph theory perspective, illustrating that message-passing

GNNis essentially aggregate information through edge cuts, describing the graph bond space. Notably,
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algebraic graph theory suggests that a graph edge space decomposes into a direct sum of bond space and cycle
space. Hence, a comprehensive representation of the graph necessitates capturing information from the cycle
space, which encodes long-range interaction features. Building on this theoretical insight, we propose a novel
GNN architecture, CyBond Punk, designed to understand the full graph information, integrating both bond
and cycle space information. CyBond Punk demonstrates promising performance on benchmark datasets such
as ZINC and TUDataset, confirming its enhanced capability in capturing long-range interactions and overall
graph representation.

1y REAN: A PEREEEREA S RGREART U IR 5

WENEIT: F), PEBEEGEEE S REREAR USRI T 5L, WA, RN
SOBEITHE. EIPLEAS) TEUE B S TE GBS YU SIS M T L. SRR RIS 100
R, RG] 5500 RIK, HIREL42, HBCEH 9 Bl WHE AR E N ANEATHIHE Z AT,
3K 2014 SERE ARG T 2AAR S0, ICCS-14 FfEiR 303, TJICNN-17 Al ICDM-21 S tE2E4E
M NIEPRIBEEAGE “HREIEARKRZE” « PRIBEER SR . AR RHGEREE ST ILRT 7T 40
RN PRSI E TR AL, A& SH 2 TUEZR AR AAE . 3 T 5 Rt ARl 1
PHAE A [ T 5 N e A2 ICT HUr B R k.

&R Graph Models and Their Applications

&5 ZE . Learning with graph structured data, such as social, biological, and financial networks,
requires effective graph models and algorithms. This speech will mainly review some of our advances on
graph data analysis and applications.

120 REN: R s BT

REANET: R, BIFCR, £ SIFF EDA Wil H——EDA. EEMFH EDA, AIEDA Hi5%
WHt. EFRFERBARFRETFEIH I, Z5EFLREERLIH AL, S5/ % AR
Rl 4 FI5H 250, £ TCAD, TC, TVLSI, ICCAD, DATE, ICCD, ASP-DAC Z:HiTIF14:1
R 50 RESFARIB, HHIERBER 13 T, 2017, 2018, 2022 4F 3 k315 (ICCAD@CAD Contest)
F—He BRIF 2020 FHERBEFZIBEN AN, KT 2023 4 ISEDA FtEie 3.

RERE : BRI st

R ARERCRER BT, AN AR TFE. AR HAARUE B . A
LRI e () PR LS A R PR P i/ R A AT £ 2 ) AR 1] R FRATTR HE T K210
BIRIBCAENATLREIRIGERT B, FFAE RN B P IAIE AR o IS 4 o i by e e RSO g
focte, BRI AR DO AR R B SR . FATHRH T —FWie-1EIR- 8 (SLLT) , &
455 T AR B ESHIRIIE A FATHT SLLT SRAJEE R LARRRIE IR AN S FL 2, I PR ImAS 1258 o
LM R INEROE, BATSINT —NEIALRIR B RS HESE, B 570 X7 EANZ i
MEANKN . 1E 28nm T ZIGUERATIBARLE R /-4 5b5 L 1 EE etk TR,
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WEANEIT: BETHEK 2009 FARE T EIORY, 2015 FiliLHab TR TRA RS
Ak, 2015 410 & 2020 4 9 AEEEARIIEN AR R NFLETTT, EESFFENS
RINIEH . BETBER T ENFIREE S S0 T FEEUA R, Rl Jidmt 7t AR E 5 215K A
HRG7HN 58, HHRITE SIREV,ICP, SISC, SINUM. CMAME #Ebrm/KPaRE Rk
WX 30 5.

#E5 B : Galerkin Tensor Neural Networks for Approximating High-dimension Variational Equations

5 ZE . In this work, we develop an high accuracy Galerkin approximation for high-dimension
variational equations. In particular, we develop an adaptive Galerkin scheme by  using tensor neural
networks for high-dimension variational equations with error control. We resolve the issue of CoD while
retain high accuracy. We demonstrate the proposed algorithm by several numerical examples.

14, |EN: K WZTERY: iR

wEAEN: T8 WS R Y S G E. EL42 S0, Commun. Nonlinear Sci.
Numer. Simul. BlF=4. 2010 SEH LR A L2200, 2010 42012 48, (EHEH RO
2012 2013 4, SRR AR HEBIEL R 2013 #£—2016 47, JySREFM ML A F Research
Associate; 2015 FENIEPY ZATERFHFERRAA B HK (RIS » 2017 ENEBRITEEFETN,
2022 FNIEPZSGERFATFFRIRAS A K FID - OHRSENEE I SRAHE, FE
et gh: HIRTTM BN, A AERREUE S, R TR M2 555 . 5
E K FAAAREER ST FIH 2 0, H4ES 1 0. OEEPR SCI #iTI Rz AT, Hpakit
BHCEA T PTRZEIAT]: SIAM J Numer. Anal., IMA J Numer. Anal., Numer. Math., Comput. Methods
Appl. Mech. Eng. %%

RERLE : KA T RN AR 2% 1%

RS MG EUE R B ke, R IX Iy AR TR SR 22 RAR S THI T
B2 Pil. SHLFERS, ST UIGRRRRZ g ik T = m e s, SEREA 2
RGeS, T HAELUEZHIRZE . N TSR a AR MOAERIL RO FIRANENTIA R, AR IR
TR BEHUARZ N 28 )55 S A SR RS A ES SRR R i I R 51 o IEAMGE I T
MRZERZR IR CEIERE ), Bt T A IBUEINERIRIRR, IEREVS IR e I LA FENTIZR Ry TH
(el BUEFBIRN], BENIRLMLS AR LD B RS s 1R, I HLAEhSIE I ==
IR A RO SR AR TR RO R, IS 1IN TR B U S A iR 2 B D, %
JHFIERETR T SRt 4 i) T 7 o

15, REAN: EFX RSB 2R

RENET: EHER, DTSR A AR A2 GRS Ba% . B 7O A s A Ee
HEE, fKEE, BV CEE IR . 7E SIMAX, SIMODS, JoGO, JSC % K& 30 REF. 4
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IR AN MK B T e R AR N FHE L JE I 7T o AT P IS B BRI 2 75 B
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# &R B : Non-convex Pose Graph Optimization in SLAM via Proximal Linearized Riemannian
ADMM

5 Z . Pose graph optimization is the non-convex optimization problem underlying pose-based
Simultaneous Localization and Mapping (SLAM). In this talk, we model the pose of graph optimization model by
unit quaternion and three-dimensional vector which can represent rotation and translation, respectively. Compared
with the traditional representation in SE(3), the projection onto the constraints derived from unit quaternions can be
calculated by normalization without singular value decomposition. Then, a proximal linearized Riemannian
alternating direction method of multipliers (PieADMM) is developed to solve the proposed model, which not only
has low memory requirements, but can also update the poses in parallel. Furthermore, we establish the iteration
complexity of & O(1/epsilon” {2} ) & of PieADMM for findingan & \epsilon & -stationary solution of our model.
The efficiency of our proposed algorithm is demonstrated by numerical experiments on two synthetic and four 3D
SLAM benchmark datasets.

16, FEAN: JhllE K B PRIEORS: HeaRlasibe w7 i

WEANEIT: K, TR, BEAREAle, UHeil, AR, BUER TR
FARGEERA AR, (RTRIBOREARD)  (SRRBEASER) TS, TUIEAARNEAM LN,
W RSB EAEC SR ATH R RN o B s S B AR A3 i BT H AT )18 B ARk
ARHEEFFER¥IEETHS, & SIAM Journal on Matrix Analysis and Applications. SIAM Journal on
Scientific Computing. Journal of Scientific Computing. Journal of Computational Physics. Numerical Linear
Algebra with Applications. IEEE Transactions on Antennas and Propagation 25 [ & & 18C 40 455, 3K
N BB —555 (HGEE 2D, BB E MmN — A, IR E T SN2
BHEAMH, PEPHIDSEE, PERASRIgE A2 BH, 1)IE &SRR R 5%
HE (BEE , WIEREITgwEE o S HE (BIEER)

#HERLE: A new matrix feature selection strategy in machine learning models for certain Krylov solver
prediction

#5982 Numerical simulation processes in scientific and engineering applications require efficient
solution of large sparse linear systems, and variants of Krylov subspace solvers with various preconditioning
techniques have been developed. However, it is time consuming for practitioners with trial and error to find a
high-performance Krylov solver in a candidate solver set for a given linear system. Therefore, it is instructive
to select an efficient solver intelligently among a solver set rather than exploratory application of all solvers to
solve the linear system. One promising direction of solver selection is to apply machine learning methods to
construct a mapping from the matrix features to the candidate solvers. However, the computation of some
matrix features is quite difficult. In this talk, we introduce a new selection strategy of matrix features to reduce
computing cost, and then employ the selected features to construct a machine learning classifier to predict an
appropriate solver for a given linear system. Numerical experiments on two attractive GMRES-type solvers
for solving linear systems from the University of Florida Sparse Matrix Collection and Matrix Market verify
the efficiency of our strategy, not only reducing the computing time for obtaining features and construction

time of classifier, but also keeping more than 90% prediction accuracy.
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WEANEI T B H Ty EERRORAE BR A BEOR A AR BER. W7 S0,
T 2010 FESEFE SR KRR AR BUA TR 2200, 2051 2007 541 2006 SEER1G 2 A
RERFHC AR 2 ARG )RR B A, 2011 4F 1 H & 2012 4F 6 H, fESEETH
REFVENRNFHE LG0T LAE: 2012 427 H & 2015 422 [, 1EREMRE B TR TSHR 2
FHELEHTTE AR 2015 483 J, AENWIE SN Bl RO E B SRR .

#E5ERIE: A high-dimensional density estimation method and its application for solving PDEs

#5592 : Probability density estimation remains an open challenging problem in computational science
and engineering. By coupling the Knothe-Rosenblatt (KR) rearrangement and the flow-based generative
model, we developed an invertible transport map, called KRnet, for high-dimensional density estimation. In
this talk, we give an overview of KRnet and its adaptive version for solving high-dimensional PDEs.

18, EAN: M PHLSSE R HidR

REAEIT: 0L WLAOER AR A S AR, #d%, ARSI, T 2004 F12006 FE7E
WK SR8 5 N e 2 Rt A 226, 2010 SEAE B2 AT A1 2,
2011-2012 FEAEE SR G RGET TR DL S A i F S R R 7E, 2010 SREAERRT-75
TSR HF SR, 2020 FAEHER . TR YE R AR RIS 27 2 07 N
AT AF SR AE AH o8 Ak R 3K 2 R BB 3C, 0 4E TPAMI, SIAM Journal on Scientific Computing,
Bioinformatics &, F-HF[E 5 HRRF ARSI E I H M _EEEITH .

#=5R1H : Refining Attributed Graphs Using Sparse Low-Rank Approximation and Subspace Learning

&2 . Graph learning approaches are gaining popularity in machine learning for effectively
representing complex relationships among objects. Attributed graph models like graph neural networks learn
hidden node representations by integrating attributes and graph structures, addressing tasks at various levels.
However, graph noises can obscure true relationships, complicating structure discovery. Graph denoising
aims to reveal the underlying clear structure by minimizing these noises. We propose a novel method, RAG,
which refines attributed graphs using sparse low-rank constraints and simultaneous subspace learning on
attributes. This nonconvex optimization can be solved via an alternating iteration method, shown to be
convergent. RAG serves as a preprocessing step for node clustering with noisy graphs or as a post-processing
step after subspace learning. Our experiments across 6 datasets, comparing RAG with 14 classical clustering
methods, demonstrate its superior and stable performance. Additionally, RAG enhances subspace learning
methods when applied solely to attributes on two datasets.

19 EN: TE PEBEAGE:S RGRA B BT R

WENET: FRE, PEBEABESCE S RGBT B TR, A0, EREAG
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56 FE MO A AN 2 NS L JE T . R A RRE BEBUE . WG B0 e
(s> T REEUE %, MRS, MRS, DL S T R L a2 > 4. A
NG TS EARIE BARRR AR SZEE . b FEORF ). R EERIITE .

RERLE « RIS eR B0 T RER LA X 28 35

RETEE : LR, IR I T EAC B TR A AT S U O TR 22 R
—ANEEF AL

W LRI T RRIR L S 21 7 A 3 T B BUEIE Y DeepRitz, DGM/PINN, WAN 4%, Ak 55
FIEUL ) PDE-net, DeepONet, FNO, OnsagerNet 5. 7EREUEITZT 54, RE DeepRitz fil PINN £
LROABESTNERIPAAN S SCBEE, (EAESERR 2% A S FPa A 2% U R IR . B4 DeepRitz
THEATTFAEPEARREEE 258, BAEUER R 72 LURURS: 1) PINN U5k ARG, (ERTGIEAL
SRR, ARG PR TN DeepRitz A PINN FIHR SUAHSE & 7 I — L3722, Fealads
RS RO BRI, LA AR A AT RAT: 17 L
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&R Near-Optimal Convex Simple Bilevel Optimization with a Bisection Method

5 E . This talk studies a class of simple bilevel optimization problems where we minimize a
composite convex function at the upper-level subject to a composite convex lower-level problem. Existing
methods either provide asymptotic guarantees for the upper-level objective or attain slow sublinear
convergence rates. We propose a bisection algorithm to find an approximate solution. In each iteration, the
binary search narrows the interval by assessing inequality system feasibility. Under mild conditions, we show
that our method achieves near-optimal rates, matching that in unconstrained smooth or composite convex
optimization when disregarding logarithmic terms. Numerical experiments demonstrate the effectiveness of
our method.

21, iREAN: EIEE BEITEASE #ox
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#HERIE: A Class Sensitivity Feature guided T-type Generative Model for Noisy Label Classification

#5982 . Large-scale datasets inevitably contain noisy labels, which induces weak performance of
deep neural networks (DNNs). Many existing methods focus on loss and regularization tricks, as well as
characterizing and modelling differences between noisy and clean samples. However, taking advantage of
information from different extents of distortion in latent feature space, is less explored and remains
challenging. To solve this problem, we analyze characteristic distortion extents of different high-dimensional
features, achieving the conclusion that features vary in their degree of deformation in their correlations with
respect to categorical variables. Aforementioned disturbances on features not only reduce sensitivity and
contribution of latent features to classification, but also bring obstacles into generating decision boundaries.
To mitigate these issues,

we propose class sensitivity feature extractor (CSFE) and T-type generative classifier (TGC). Based on
the weighted Mahalanobis distance between conditional and unconditional cumulative distribution function
after variance-stabilizing transformation, CSFE realizes high quality feature extraction through evaluating
class-wise discrimination ability and sensitivity to classification. TGC introduces student-t estimator to
clustering analysis in latent space, which is more robust in generating decision boundaries while maintaining
equivalent efficiency. To alleviate

the cost of retraining a whole DNN, we propose an ensemble model to simultaneously generate robust
decision boundaries and train the DNN with the improved CSFE named SoftCSFE. Extensive experiments on
three datasets, which are the RMIL.2016.10a dataset, UCR Time Series Classification Archive dataset and a
real-world dataset Clothingl M, show advantages of our methods.

22, FREN: HAME GRS HHTR

WENEI T T, FGERAEEAR AR R, RS BT m o e
Y. PRASL/ KA MO ATIG . BF T RCIR &K S AE Annals of Statistics+  Journal of the American Statistical
Association. Journal of Econometrics. Journal of Business & Economic Statistics &3] I, FHEXKH
ARG, BT AR AR SR

2 &5 @ H : Testing the Effects of High-Dimensional Covariates via Aggregating Cumulative
Covariances

R E5HEE: In this article, we test for the effects of high-dimensional covariates on the response. In many

applications, different components of covariates usually exhibit various levels of variation, which is
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ubiquitous in high-dimensional data. To simultaneously accommodate such heteroscedasticity and high
dimensionality, we propose a novel test based on an aggregation of the marginal cumulative covariances,
requiring no prior information on the specific form of regression models. Our proposed test statistic is
scale-invariance, tuning-free and convenient to implement. The asymptotic normality of the proposed statistic
is established under the null hypothesis. We further study the asymptotic relative efficiency of our proposed
test with respect to the state-of-art universal tests in two different settings: one is designed for
high-dimensional linear model and the other is introduced in a completely model-free setting. A remarkable
finding reveals that, thanks to the scale-invariance property, even under the high-dimensional linear models,
our proposed test is asymptotically much more powerful than existing competitors for the covariates with
heterogeneous variances while maintaining high efficiency for the homoscedastic ones.
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& 192 . Bandit learning algorithms gradually optimize decision-making strategies by balancing
exploration and exploitation and have been widely applied in scenarios such as online ride-hailing, advertising
recommendation, and personalized medicine. However, the optimization goal of most bandit algorithms is to
maximize cumulative rewards, which means that the strategies fail to capture the volatility uncertainty in the
decision-making process, making them unreliable. This paper constructs a utility-driven strategy by
incorporating the uncertainty of rewards as a new objective, as it aims to maximize the probability of
achieving the anticipated goal c while considering the expected utility. This paper theoretically proves that the
proposed utility-driven bandit learning achieves the fastest convergence rate among current bandit algorithms
and generates stronger statistical power than classical tests based on normality. The conducted simulation
studies further support the theoretical findings. Ultimately, the proposed strategy was applied to market
matching scenarios, and it was found that our strategy can maximize the fairness of market matching,
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#ERE: Sliced Independence Test

R EHEE: Anideal independence test should possess three properties: it should be zero-independence
equivalent, numerically efficient, and asymptotically normal. We introduce a slicing procedure for estimating
a popular measure of nonlinear dependence, leading to the resultant sliced independence test simultaneously
possessing all three properties. In addition, the power performance of the sliced independence test improves as
the number of observations within each slice increases. The popular rank test corresponds to a special case of
the sliced independence test that contains two observations within each slice. The sliced independence test is
thus more powerful than the rank test. The size performance of the sliced independence test is insensitive to
the number of slices, in that the slicing estimation is consistent and asymptotically normal fora wide range
of slice numbers. We further adapt the sliced independence test to account for the presence of multivariate
control variables. The theoretical properties are confirmed using comprehensive simulations and an
application to an astronomical data set.
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R EFLE : Sample Average Approximation for Conditional Stochastic Optimization with Dependent
Data

# & %8 Z : Conditional Stochastic Optimization (CSO) is a powerful modelling paradigm for
optimization under uncertainty. The existing literature on CSO is mainly based on the independence
assumption of data, which shows that the solution of CSO is asymptotically consistent and enjoys a finite
sample guarantee. The independence assumption, however, does not typically hold in many important
applications with dependence patterns, such as time series analysis, operational control, and reinforcement
learning. In this paper, we aim to fill this gap and consider a Sample Average Approximation (SAA) for CSO
with dependent data. Leveraging covariance inequalities and independent block sampling technique, we
provide theoretical guarantees of SAA for CSO with dependent data. In particular, we show that SAA for
CSO retains asymptotic consistency and a finite sample guarantee under mild conditions. In addition, we
establish the sample complexity O(d/ ¢ 4 ) of SAA for CSO, which is shown to be of the same order as
independent cases. Through experiments on several applications, we verify the theoretical results and
demonstrate that dependence does not degrade the performance of the SAA approach in real data applications.
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#E5RIE : Model-free variable importance testing with machine learning methods

2 5547%2 : In this paper, we investigate variable importance testing problems in a model-free framework.
Some remarkable procedures have been developed recently. Despite their success, existing procedures suffer
from a significant limitation, that is, they generally require a larger training sample and do not have the fastest
possible convergence rate under alternative hypothesis. In this paper, we propose a new procedure to test
variable importance. Flexible machine learning methods are adopted to estimate unknown functions. Under
the null hypothesis, our proposed test statistic converges to the standard chi-squared distribution. While under
local alternative hypotheses, it converges to the non-central chi-square distribution. It has non-trivial power
against the local alternative hypothesis which converges to the null at the fastest possible rate. We also extend
our procedure to test conditional independence. Asymptotic properties are also developed. Numerical studies
and two real data examples are conducted to illustrate the performance of our proposed test statistic.
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# & R H : On Partial Smoothness, Activity Identification and Faster Algorithms of L1 Over L2
Minimization

MEFE: The €L 1/L 2 & norm ratio arose as a sparseness measure and attracted a considerable
amount of attention due to three merits: (i) sharper approximations of & L 0 & comparedtothe &L 1
§ ;(il) parameter-free and scale-invariant; (iii) more attractive than & L 1 & under highly-coherent matrices.

In this paper, we first establish the partly smooth property of &L 1& over &L 2 & minimization
relative to an active manifold & {\cal M} & and also demonstrate its prox-regularity property. Second, we
reveal that ADMM & p& (or ADMM § "+ p &) can identify the active manifold within a finite iterations.
This discovery contributes to a deeper understanding of the optimization landscape associated with & L 1§
over &L 2& minimization.

Third, we propose a novel heuristic algorithm framework that combines ADMM § p & (or ADMM &~
+ p &) with a globalized semismooth Newton method tailored for the active manifold & {\cal M} & . This
hybrid approach leverages the strengths of both methods to enhance convergence.

Finally, through extensive numerical simulations, we showcase the superiority of our heuristic algorithm
over existing state-of-the-art methods for sparse recovery.
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#HE5ERIE: Cost-aware Portfolios in a Large Universe of Assets

#5482 This paper considers the short-term portfolio rebalancing problem in terms of mean-variance
optimization, where decisions are made based on current information on asset returns and transaction costs.
The study * s novelty is that the transaction costs are integrated within the optimization problem in a
high-dimensional portfolio setting where the number of assets is larger than the sample size. We propose a
nonconvex turnover penalization model for large portfolios, considering transaction costs, and we establish
the desired theoretical properties under mild regularity conditions. Monte Carlo simulations and empirical
studies using S\&P 500 and Russell 3000 stocks show the satisfactory performance of the proposed portfolio
and highlight the importance of taking into account the transaction costs when rebalancing a portfolio.
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&R Al-based 2D electromagnetic inversion

#REEZE: This presentation introduces a transformative approach to electromagnetic (EM) inversion in
geosteering through the application of deep learning. Traditional EM inversion is hampered by time-intensive
processes and escalating computational costs, particularly as the industry moves towards more complex 2D
and 3D inversions. This presentation outlines a solution that leverages deep learning models to expedite the
inversion process, offering real-time predictions with potential cost savings and operational efficiencies.

The proposed Al inversion replaces conventional inversion engines, mapping measurement data to
subsurface formations swiftly. The strategy involves training regional models specific to each geosteering job,
ensuring lower training costs and data privacy. The new workflow is detailed, emphasizing a pre-job phase for
data generation, model training, and real-time application, all culminating in rapid and reliable predictions.

Academic research supports the viability of this approach, with examples from Australia and China
demonstrating the successful application of deep learning models to EM data, showcasing competitive
accuracy and efficiency over traditional methods. The presentation highlights the unique advantages of the
proposed workflow, including the development of transformer-based models tailored for geosteering and the
synergistic collaboration between Al, domain, and operational teams.

Keywords: Deep Learning, EM Inversion, Geosteering, Real-time Prediction, Transformer
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#2257 B : An accelerated inexact Newton regularization scheme with a learned feature-selection rule for
non-linear inverse problems

&5 ZE . With computational inverse problems, it is desirable to develop an efficient inversion
algorithm to find a solution from measurement data through a mathematical model connecting the unknown
solution and measurable quantity based on the first principles. However, most of mathematical models
represent only a few aspects of the physical quantity of interest, and some of them are even incomplete in the
sense that one measurement corresponds to many solutions satisfying the forward model. In this talk, in light
of the recently developed iNETT method, we propose a novel iterative regularization method for efficiently
solving non-linear ill-posed inverse problems with potentially non-injective forward mappings and (locally)
non-stable inversion mappings. Our approach integrates the inexact Newton iteration, the non-stationary
iterated Tikhonov regularization, the two-point gradient acceleration method, and the structure-free
feature-selection rule. The main difficulty in the regularization technique is how to design an appropriate
regularization penalty, capturing the key feature of the unknown solution. To overcome this difficulty, we
replace the traditional regularization penalty with a deep neural network, which is structure-free and can
identify the correct solution in a huge null space. A comprehensive convergence analysis of the proposed
algorithm is performed under standard assumptions of regularization theory. Numerical experiments with
comparisons with other state-of-the-art methods for two model problems are presented to show the efficiency
of the proposed approach.
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# &7 H : Evolution of Heuristics: Towards Efficient Automatic Algorithm Design Using Large
Language Model

5 ZE . Heuristics are widely used for dealing with complex search and optimization problems.
However, manual design of heuristics can be often very labour extensive and requires rich working
experience and knowledge. We propose Evolution of Heuristic (EoH), a novel evolutionary paradigm that
leverages both Large Language Models (LLMs) and Evolutionary Computation (EC) methods for Automatic
Heuristic Design (AHD). EoH represents the ideas of heuristics in natural language, termed thoughts. They
are then translated into executable codes by LLMs. The evolution of both thoughts and codes in an
evolutionary search framework makes it very effective and efficient for generating high-performance
heuristics. Experiments on three widely studied combinatorial optimization benchmark problems demonstrate
that EoH outperforms commonly used handcrafted heuristics and other recent AHD methods including
FunSearch. Particularly, the heuristic produced by EoH with a low computational budget (in terms of the
number of queries to LLMs) significantly outperforms widely-used human hand-crafted baseline algorithms
for three widely studied combinatorial optimization problems.
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#EE: DeepRTE: Pre-trained Attention-based Neural Network for Radiative Tranfer
HEFEIZE: In this work we proposed a novel neural network approach to solve the steady Radiative

Transfer Equation. The Radiative Transfer Equation is a differential-integral equation that describes the
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transport of radiation in a medium. It has applications in various fields such as neutron transport, atmospheric
radiative transfer, heat transfer, and optical imaging. The proposed DeepRTE approach is based on pre-trained
attention-based neural networks and is capable of solving the Radiative Transfer Equation with high accuracy
and efficiency. The effectiveness of the proposed approach is demonstrated through numerical experiments.
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#EEE: Unleash the Power of Diffusion Models on Causal Discovery

& ZE . Learning a faithful directed acyclic graph (DAG) from observed data is a challenging
combinatorial problem, due to the intractable search space that is super-exponential in the number of graph
nodes. Recent gradient-based approaches, based on the theory of Structural Equation Models, formulate the
causal discovery problem as a continuous optimization with a structural constraint that ensures acyclicity.

This can be defined as an inverse problem --- solving & A §, given & X =\mathbf{f} (AX)+Z & with
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known & X & . Unfortunately, inverse problems are commonly vulnerable to instability. A remedy to this
deficiency is to impose a regularizer on & A § during the optimization process in order to limit the
instability.

To address this issue, we propose a learnable noise-offset regularization approach that shares the
fundamental philosophy of Diffusion Probabilistic Models (DPMs) --- noises benefit tasks of learning
(optimization). However, directly applying existing DPMs to the inverse problem is impracticable due to the
inaccessibility to & A & . To bridge the gap between learning DAG and generative models, we find a unique
property named DAG-Invariance. With this valuable property, we reformulate the forward and reverse
processes of DPMs and propose DagDPMs to empower the ability to search &€ A & while preserving the
generation capacity.

Finally, we show that, in both an intuitive and mathematical way, the proposed DagDPMs are equivalent
to an optimization algorithm solving an inverse problem with a regularizer. We have conducted a large
number of experiments with diverse settings of synthetic and real datasets (more than 150 nodes) on 10
competitive baselines. The proposed method achieves record-breaking performance on all datasets.

42, HREN: FET FIRERY W)
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# &5 @ B : Focus on Neighbors and Know the Whole: Towards Consistent Dense Multiview
Text-to-Image Generator for 3D Creation

#5482 : Generating dense multiview images from text prompts is crucial for creating high-fidelity 3D
assets. Nevertheless, existing methods struggle with space-view correspondences, resulting in sparse and
low-quality outputs. In this paper, we introduce CoSER, a novel consistent dense Multiview Text-to-Image
Generator for Text-to-3D, achieving both efficiency and quality by meticulously learning neighbor-view
coherence and further alleviating ambiguity through the swift traversal of all views. For achieving
neighbor-view consistency, each viewpoint densely interacts with adjacent viewpoints to perceive the global
spatial structure, and aggregates information along motion paths explicitly defined by physical principles to
refine details. To further enhance cross-view consistency and alleviate content drift, CoSER rapidly scan all
views in spiral bidirectional manner to aware holistic information and then scores each point based on
semantic material. Subsequently, we conduct weighted down-sampling along the spatial dimension based on

scores, thereby facilitating prominent information fusion across all views with lightweight computation.
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Technically, the core module is built by integrating the attention mechanism with a selective state space
model, exploiting the robust learning capabilities of the former and the low overhead of the latter. Extensive
evaluation shows that CoSER is capable of producing dense, high-fidelity, content-consistent multiview
images that can be flexibly integrated into various 3D generation models.
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#5RIH: Learning Dynamic Tetrahedra for High-Quality Talking Head Synthesis

] E " Recent works in implicit representations, such as Neural Radiance Fields (NeRF), have
advanced the generation of realistic and animatable head avatars from video sequences. These implicit
methods are still confronted by visual artifacts and jitters, since the lack of explicit geometric constraints poses
a fundamental challenge in accurately modeling complex facial deformations. In this paper, we introduce
Dynamic Tetrahedra (DynTet), a novel hybrid representation that encodes explicit dynamic meshes by neural
networks to ensure geometric consistency across various motions and viewpoints. DynTet is parameterized by
the coordinate-based networks which learn signed distance, deformation, and material texture, anchoring the
training data into a predefined tetrahedra grid. Leveraging Marching Tetrahedra, DynTet efficiently decodes

textured meshes with a consistent topology, enabling fast rendering through a differentiable rasterizer and
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supervision via a pixel loss. To enhance training efficiency, we incorporate classical 3D Morphable Models to
facilitate geometry learning and define a canonical space for simplifying texture learning. These advantages
are readily achievable owing to the effective geometric representation employed in DynTet. Compared with
prior works, DynTet demonstrates significant improvements in fidelity, lip synchronization, and real-time
performance according to various metrics. Beyond producing stable and visually appealing synthesis videos,
our method also outputs the dynamic meshes which is promising to enable many emerging applications.

45, FRE A MARR JHERE HIHFER

RENET: MRR, RGBTSR AT, N EIRAA FEH . FHXA
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Quantum Technologies) #/T4w%5, (Communications in Theoretical Physics) ZiZs. 2021 fEFRFEETT
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#H5RIE: Towards quantum Al advantage

R E5EIHZ: Quantum Al advantage, also known as quantum Al supremacy, represents an ambitious goal
of showcasing the ability of a programmable quantum device to solve Al problems that exceed the
capabilities of current classical computers. This pursuit encompasses substantial challenges for both
experimentalists and theorists, shaping a vibrant research frontier that has garnered increasing attention across
diverse communities.

In this talk, I will provide a concise introduction to the field of quantum Al advantage, highlighting its
significance and potential implications. I will delve into recent progress made in this burgeoning area,
shedding light on the strides taken towards achieving quantum Al advantage, especially quantum learning
advantage. Drawing from specific concrete examples, I will explore promising instances where quantum
systems display the potential to surpass classical limitations in certain Al tasks. Furthermore, I will outline the
notable challenges inherent in demonstrating quantum Al advantage with existing proposals and devices.
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5L E . Obstacle-Aware Length-Matching Routing for Any-Direction Traces in Printed Circuit
Board

R & #H2E . Emerging applications in Printed Circuit Board (PCB) routing impose new challenges on
automatic length matching, including adaptability for any-direction traces with their original routing preserved
for interactiveness. The challenges can be addressed through two orthogonal stages: assign non-overlapping
routing regions to each trace and meander the traces within their regions to reach the target length. In this
paper, mainly focusing on the meandering stage, we propose an obstacle-aware detailed routing approach to

optimize the utilization of available space and achieve length matching while maintaining the original routing
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of traces. Furthermore, our approach incorporating the proposed Multi-Scale Dynamic Time Warping
(MSDTW) method can also handle differential pairs against common decoupled problems. Experimental
results demonstrate that our approach has effective length-matching routing ability and compares favorably to
previous approaches under more complicated constraints.
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#HEE: Some Topics on the Steiner Tree and Its Applications

W EZE: Steiner tree is popularly used in the physical design of VLSI circuits and network science.
Steiner tree packing number are applied to measure the reliability and security of a network. The problem of
determining the number of spanning trees originates from electrical network due to Kirchhoff

In the analysis of electric circuits. Enumerating spanning trees of a graph, applied in mathematics,
chemistry, physics, and computer science, has been extensively studied for more than 150 years.

In 2007, Chang, Chen, and Yang proposed two conjectures on the number of spanning trees of
Sierpinski triangle graphs and its spanning tree entropy, and we completely confirm these conjectures.
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TR %2 TEAL PyTorch 523, SCHE GPU KMUBIFTIHEORM. RS, ZE504T FPGA 7EHRES:

40




@rs NEEET=2

@ tauvwxs

BRI Rk o

53, EAN: Brsw LilgERY: Bl

REANE T BRoeiid, BERYRUE AR, BiLASIm, T 2015 R
KM SICEHEAR 50, T 2020 F3R15 BIREAS@E R LR SRR E 2747, 2020-2022
5, TEEEIMIN RN NG R . T AR LR 2 W A 5 0 R,
FURE = e B (1 R AR S AL RIPRIA T 37725 SRR LR FUE RS T SE AT SRR R AT
FHAR WA SIS L% 2 YA T R S PS54

2023 4F, NILHE HHEIME LA LM g ENA QD) HFHEDH . FAEER IR
Integration, the VLSI Journal FEFREATIE] T4, H/FE EDA 4k ICCAD2023 EPra i MIHATE e
BRI, AT 2021 SR EFRE A SRR 235 T, 55 3 TIER A RREEEE S
T A1 3 1056 [ [ 5 E AR B I0 H

RERLE : HE T S IR R s Z VB 0 A AR 5T

IREHE: RS LRSI L2 AT e, 2V N AR, SR s 2 )
FLRCHE SR BT IO ER, BRI R ERE T R REAI, IR VPR
SR, SRR R R RIS 25 2 B 7 ROy 0 R BRIk Aok WL > CAETH RIS
HANMES AR | SCRPUINGE 208U 1 RO, JEartEiiR 1507 LT bR,
INZ NS S ST IR R LS 2 VR BT 3, SRR F TR0 B L N T30RE Al for
EDA UMW . AR R AR J AR SN ES 22 I HOR, FERI A TR i e gy
HIA VLS R RS N 13 AT B AT o

54, REN: ENI ACHITTE RS #%

EANE T N AU N TR R e e, EEMNFEE I RAE R .
BATEE NPT AR SCTIRTC 150 RF, WICHE SCL 5 6000 AR FHEAZBUR HIHLH] 15
Tle FHREFXEARIFIESE GH, REDH. I EH, DRERRESEZE RS,
FOR EIRE K BB E A, h B E A BB E 5. NIk Blsevier H & 51 %
HRHHAR RS E R AT AER Top 2%FHEF L

HRERLE AT S AR 7

REHE: HTHEYE ST E AR E RS, FER TR,
Wz R TOFEN LR 2] RS MPRIRL A 2 AN FRATTAIE T 1 B AR Bt S
PIEENUER], FHRSECRBIF ISR SRS, NS E RGEE(E . SSRESIRIN .

55, A WIE ERRERY: 2%

s NG WE, EPRERYEER, WA EEE 2R, 25H0E TR TRINZE
RS W HNE IR B S5, KR FMS-A/B. CCF-A/B #2185 20 435 -
FHFE B RS/ G A SR S I H AT H /5 0 H /AUt H A X0 H 45 10 R

41




@

RERE : FEFRGUES TR TR R T

RS IR F ARS8 H Y, 2Rl fgHe s BEe UG s k.
BEE KB TR REBOR ISR, GBS AN 2 S SR 2 1T 2 N . SRERRF, K%
AR RERAR AW IR F RPN . BOR, TR S0 ARRE R ZEHFTR, R0
SR RO MUNNE AN P A SRS e S Bl N I SIS o s IR el D A A E 2 A= R R it
PR 5 R RENARER S, NERUES R RS RIS TE T

56, EAN: BERIR TR #dR

WENEI T BER, HTROR RS, T E I SN A 2m i, A
RIFFE RN 52 AP A EARREAR N Ja 8 Nik. %5 Elsevier HRRAE AR AR H
JRA ARG 2 5, S —ABWCERN ARSI SIAM. £:51(SIIMS Al SISCYMA LR I BB
BT IEEE R71U(TPAMI A TIP 55). 3EEAUZIAT] ISPRS Kt HAN ¥ 2x A 223 CVPR Fil AAAL %%
RARWTTC LN WEFCAGRIY ) AR — SN A AR BEGED I —. —Jm)llim
PHEAARR MR L4, HEHEARHHENH R NEETE —4, TR E AR LT H . DY)114
RHEFERFESTH . FAEDMFTH .

#E71E: New Tensor Representation Meets New Emerging Multi-dimensional Data

# & # Z . Classical tensor representations are naturally suitable for representing regular
multi-dimensional data on meshgrid, e.g., multispectral images and videos. In the big data era, with the rapid
advancement in imaging technology, classical tensor representations are not suited to new emerging data (e.g.,
point cloud data beyond meshgird and spatial irregular spatial transcriptomics data), which summons the
development of novel tensor representations. To meet this challenge, we develop novel tensor representations
as the fundamental tools for new emerging data processing. More concretely, as alternatives to classical tensor
representations, we suggest a new low-rank tensor function representation for data beyond meshgird and a
new irregular tensor factorization for spatial irregular data. Moreover, we establish their relationship with
classical tensor representations and give the fundamental low-rankness metrics parallel to classical tensor
representations. Extensive real-world experiments including image inpainting and denoising, hyperparameter
recommendation, point cloud upsampling, and spatial transcriptomics imputation substantiate the promising
and favourably performance of novel tensor representation as compared with classical tensor representations.
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WENEIT: R, REHTRAECAR AR WA, PEZEZE A2
FEHH., Je/5T 2006 SEA 2012 SEAEJOER TR A2 E AN 27, 2014 48 8 J-2015 47
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ke T RAE (Mathematics of Operations Research) « {Mathematics of Computation) « {INFORMS
Journal on Computing) FZARRAT KK

# & @ H : Online Alternating Direction Method of Multipliers for Online Convex Composite
Optimization

5 In this report, we investigate regrets of an online semi-proximal alternating direction method
of multiplier (Online-spADMM) for solving online linearly constrained convex composite optimization
problems. Under mild conditions, we establish O(\sqrt N) objective regret and O(\sqrt N) constraint violation
regret at round N when the dual step-length is taken in (0,(1+\sqrt5)/2) and penalty parameter 0 is taken as
\sqrt N. We explain that the optimal value of parameter 0 is of order O(\sqrt N). Like the semi-proximal
alternating direction method of multiplier (spADMM), Online-spADMM has the advantage to resolve the
potentially non-solvability issue of the subproblems efficiently. We show the usefulness of the obtained
results when applied to different types of online optimization problems and verify the theoretical result by
numerical experiments. The inequalities established for Online-spADMM are also used to develop iteration
complexity of the average update of spADMM for solving linearly constrained convex composite
optimization problems.

63, REA: ML VELATIE R RIHER
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#EE : Anderson Acceleration Without Restart: A Novel Method with € n € -Step Super Quadratic

4

Convergence Rate

5 ZE . In this paper, we propose a novel Anderson's acceleration algorithm for solving nonlinear
equations, which does \emph{not} require a restart strategy to achieve numerical stability.

We propose the greedy and random schemes of our algorithm. Specifically, the greedy scheme selects
the direction by maximizing a certain measure of progress for approximating the current Jacobian matrix,
while the random scheme randomly chooses a Gaussian vector as the direction to update the approximate
Jacobian. Our algorithm, including both greedy and random schemes, has an & n & -step super quadratic

convergence rate, where &n & is the size of the objective problem.
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3
\norm{\vx_{k+n+1} -\vx *} /\norm{\vx k-\vx *} "2 =\cO\eft(\left(1-\frac{1} {n} \right)" {kn} \right)
¢ forany &k\geq0& where &\vx *& isthe optimum of the objective problem.

For example, the explicit convergence rate of the random scheme can be presented as

This kind of convergence rate is new to Anderson's acceleration and quasi-Newton methods.

The experiments also validate the fast convergence rate of our algorithm

64, FREAN: KA FERARE ST R BIFTT A

WREANET: A, TR A ITEIT TR KIIASRIL S S ST AR TE, Iy CCF
BRI ERSPITRA. CAAI HREBPLRAZR 0, FEPEBARRKATFHR. CAAIIT
AR SR AL A N S5 ERFE BRI L, CCF-A B IRITH , ik Bl K2R
RS, (ENE TS 5EFE R 2 5L B ERESTH 1 O iR R E
2 Ti%%, f£IEEETNNLS. IEEE TITS S5 FRBUEHIHIAME R WWW. ICRA SEARIRTL 40 &
fis, BEET2ET3 2020 i-VISTA RERNT HPRARIESE, Jo)a3RAF 2020 DAT SMARTS e B L3854 5%
10 RIALLIEGRI .

RERE : BT BRI S SR T

REHIE: N T RTINS A BRI RS, Rk E s AR L sy >) BB
BRBITRE TR T LRI & H R IRHEEARRT . A3 SR HEE — R AR AR T]
A, EEONAE CHEF I & R AR BAS AT B AR A BB At BB et e ) iR E . AL
TREE S, H T LR I HRHERORRE LRS5O PR e Rk
GNE, IR, MR TAERR T WWW EbRai, H iz iE TEBIRHER S, &
WS FHCT T

65, FEA: XFE PHEASOERY: BlHER

IREAEIT: X5, AR R A A AR R RRIH. AR wide, il
TUHLSGE N, WIAGENER DAL 11 KB aHTR. KN FRELIL. Smiith. safbe>].
SRt TRESE T . AAEIXLETT MU | — LU i 452, 7E Mathematics of Operations Research. SIAM
Journal on Optimization. European Journal of Operational Research. Quantitative Finance S5i2% %, 4l
IR ERREARR I 30 R, ERFEZFERREAEEE L FHEIH . EE AP T R,
S 5EFE R ERAAREEIEE R, Eal, [ EIH . ERARRES L SRYINERE
it AR AT] g SRR A DA B PG e s v SRR SO A SR RO )
PRI

#5R1E: Learning complexity of gradient decent and conjugate gradient algorithms

5 ZE . Gradient descent (GD) and conjugate gradient (CG) methods are widely used, effective
iterative methods for solving unconstrained optimization problems, especially in machine learning and
statistical modeling to minimize cost functions. In these algorithms, tunable parameters, such as step sizes,
significantly impact performance metrics like runtime and solution quality. We propose a framework that
models algorithm selection as a statistical learning problem and shows that learning complexity can be
estimated by the pseudo-dimension of the algorithm group set. Under some mild assumptions, we first prove

that the set of step size groups can be limited and derive the upper bound of the pseudo-dimension. We then
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define another cost measure motivated by the definition of dual-integral in MILP and demonstrate its
superiority compared to the traditional cost measure, the number of iterations. Finally, we extend our results
from GD to the CG method. We also prove that the set of step size groups can be limited in CG and show that
there exists a learning algorithm that can probabilistically learn the optimal algorithm using sufficiently many

samples.
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#HERLE: Projected Barzilai-Borwein algorithm for discrete stochastic absolute value equations

R & FEZ . This paper discusses a class of discrete stochastic absolute value equations, where the
expected value method is applied in the probability space of discrete variables to transform the discrete
stochastic absolute value equations into the optimization problem with non-negative constraints. Based on the
transformed problem, we use projected Barzilai-Borwein algorithm to solve it and demonstrate the global
convergence of this algorithm. The relevant numerical experiments are conducted to further validate the
effectiveness of the algorithm.
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METE: A study of extrapolation algorithms for the C-eigenvalues of the third-order piezoelectric
tensor

HEFEIZE: The C-eigenvalues and C-eigenvectors of a piezoelectric type tensor can be considered as a
problem of static points, i.e. maximising the polynomial associated with the piezoelectric type tensor on the
unit ball. The largest of all C-eigenvalues determines the highest piezoelectric coupling constant. However, as
with other tensor eigenvalues, finding the extremum is a non-convex problem that is not easily solved, and
there is little literature on how to compute the C-eigenvalues. In the existing algorithms, the computational
speed is not yet very fast, so we need to go for faster and more accurate algorithms to solve such problems. To
address the above research background and the mentioned shortcomings, this thesis plans to study an
extrapolation eigenvalue maximisation method, to study the acceleration method suitable for computing
C-eigenvalue problems in terms of model, theory and algorithm, and to give a rigorous convergence analysis,
which significantly improves the speed of the algorithm in comparison with the method without extrapolation.
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EANE T SHAR, WEEHREEER. @5 RERAIIES RSN, BRITR
EilAsE R A )R, B SO AR A 2, NS B X H SRR SRR
HERHENS, hEBEF AR, NEE BB raE. KIS5ENIME
FIERZAORFFEAE, AL E A0 i 8 = M7 . 225K, Centre Inria Rennes %5, HFFE 405
fdE: FEURAEEE. tHEN S Bift. AR R K 2T SIAM Journal on Imaging Sciences. Cell -
1] Structures Journal of scientific computing. Journal of Mathematical Imaging and Vision, TIP, Inverse
problems ST, FHFEF BRBI RS WEGH BRRRAREESIH 200

#% & @ H : Quaternion Nuclear Norm minus Frobenius Norm Minimization for Color Image
Reconstruction

HEFEZE: Color image restoration methods typically represent images as vectors in Euclidean space or
combinations of three monochrome channels. However, they often overlook the correlation between these
channels, leading to color distortion and artifacts in the reconstructed image. To address this, we present
Quaternion Nuclear Norm Minus Frobenius Norm Minimization (QNMF), a novel approach for color image
reconstruction. QNMF utilizes quaternion algebra to capture the relationships among RGB channels
comprehensively. By employing a regularization technique that involves nuclear norm minus Frobenius norm,
QNMF approximates quaternion low-rank matrices, resulting in more accurate color image estimation.
Theoretical proofs are provided to ensure the method's mathematical integrity. Demonstrating versatility and
efficacy, the QNMEF regularizer excels in various color low-level vision tasks, including denoising, deblurring,
inpainting, and random impulse noise removal, achieving state-of-the-art results.

720 REAN: FRAEM FHPLTO BhPHEER

WEANEIT: FRAEIE L 2007 FABELTHEMARSE, 2012 EELEE TR ERSAEE HAl
PR AR TR N 0 R B PRBUR - SRAES L - SR 7 0 SR T2, 2 T ARSI E BT,
BENUIL 7555 . fih F4p A —i%E PROCORE WHFtHil H—Iil, &I ECS WiH Wi, GRF
WH W m, W5 TA/EKF T Mathematical Programming, SIAM Journal on Optimization, and SIAM
Journal on Scientific Computing %57%&. FKIEIH 2023 FFENIEERLHFENA .

#E#E: Solving 10,000-dimensional optimization problems using noisy function values

52 We re-introduce a subspace framework for solving problems of 10,000 variables based on
noisy function values without using derivatives, including its convergence theory and numerical performance.
Studied in Chapter 5 of [Zhang, On Derivative-Free Optimization Methods (in Chinese), PhD thesis, CAS,
2012] and presented in ICCOPT 2013 (Lisbon), it remains nearly unknown to the community. It was
implemented by Zhang in MATLAB in 2011, ported to Module-3 by Nystroem (Intel) in 2017, and included
in cm3 in 2019 (https://github.com/modula3/cm3/blob/master/caltech-other/newuoa/src/NewUOAs.m3).

73 REN: IR AR Bk

49




WEANEIT: LB, WAUNER A He AR A e % . BN IR S 21 BT
FEITH, 2017-2018 S5 AHT B EAL A B T HoR Tt BRI E TP JemPEAEAS R
TEEGHARRIRIEEA R T, ERERE R B AR EITH 1 UL A AR ki b
TiH 2 Wi, £ Physical Review A+ Physica A Z54%E KR 30 R o

&R E : Nonlocality of Orthogonal Quantum State Set

#EH#ZE: Since Bennett et al. proposed the phenomenon ------ "nonlocality without entanglement" in
1999, the nonlocality of orthogonal quantum state sets has rapidly attracted wide attention. With the novel
concepts proposed successively, the related results have sprung up one after another. In this report, I will
briefly introduce our recent related work and present several constructions of locally stable sets and strongest
nonlocal set.

74y HREN: B WHLERERY: Bk

= A& 47T : Qing Li grew up in Shijiazhuang City, China and received his bachelor's degree in
medicine from Hebei Medical University in 1992. In the meantime, he entered the functional department of
Shijiazhuang Hospital of traditional Chinese medicine in Hebei Province. He is been a resident, attending
physician, deputy chief physician and chief physician here. In 2011, he obtained his Master's degree in
medicine from Hebei Medical University, In 2020, he got the Full Professor position in Hebei Medical
University. He is interested in pure mathematics and physics and had published 8 papers in mathematics and
physics.

#HERLE: Determine the exact value of the square root of 2

R EHEZE: The calculation of the exact value of the square root of 2 is requested. In order to obtain its
infinite value, A new concept is proposed where the accumulations of the infinitely many of finity is indicated
by the change in direction which means that there is a jump from finity to infinity . The meaningless for an
infinite number with a decimal point is indicated by this jump because any decimal number only have
meanings within a finite range values and there is only an infinite integer quantity that can not be operated by
algorithms like operations of multiplication, division, addition, and subtraction. The final result of the change
in direction is two quantity where the second quantity and the first quantity extend in parallel line and never
intersect and the second quantity represent the size of the first quantity. The first quantity is the infinitely great
that can't be talked about anything outside of it and can compress any quantities outside of it to nothing and it
is the exact value of the square root of 2.
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77 T PR YEWT 78 R & 3R 1E (Journal of Machine Learning Research) A1 Journal of Multivariate
Analysis) T .

#HERIE: Low-rank tensor regression for selection of grouped variables

#HEFZE: Low-rank tensor regression (LRTR) problems are widely studied in statistics and machine
learning, in which the regressors are generally grouped by clustering strongly correlated variables or variables
corresponding to different levels of the same predictive factor in many practical applications. By virtue of the
idea of group selection in the classical linear regression framework, we propose an LRTR method for adaptive
selection of grouped variables in this article, which is formulated as a group SLOPE penalized low-rank,
orthogonally decomposable tensor optimization problem. Moreover, we introduce the notion of tensor group
false discovery rate (TgFDR) to measure the group selection performance. The proposed regression method
provably controls TgFDR and achieves the asymptotically minimax estimate under the assumption that
variable groups are orthogonal to each other. Finally, an alternating minimization algorithm is developed for
efficient problem resolution. We demonstrate the performance of our proposed method in group selection and
low-rank estimation through simulation studies and real dataset analysis. This is a joint work with Ziyan Luo
and Lingchen Kong.

76, EAN: TN FEETRYE JHm
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Z 558 TE R B IRFI R4 . 7F (Journal of Global Optimization) « {Information Sciences) -

(Set-Valued Variational Analysis)  {Optimization) ZFEPREEHIT LR L RIL L.

#HERLE: The bundle method for multiobjective optimization problem and its application in multi-task
learning

RS2 : We propose a class of infeasible proximal bundle methods for solving nonsmooth nonconvex
multi-objective optimization problems. The proposed algorithms have no requirements on the feasibility of
the initial points. In the algorithms, the multi-objective functions are handled directly without any
scalarization procedure. To speed up the convergence of the infeasible algorithm, an acceleration technique,
i.e., the penalty skill, is applied into the algorithm. The strategies are introduced to adjust the proximal
parameters and penalty parameters. Under some wild assumptions, the sequence generated by infeasible
proximal bundle methods converges to the globally Pareto solution of multi-objective optimization problems.
At last, we discuss the multiobjective optimization in multi-task learning,
77, EAN: TR ALREOERY HEAT A
EAE ST ARG LSRR A
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# 5 @ H : Optimality Conditions and Gradient Descent Newton Pursuit for 0/1-Loss and Sparsity
Constrained Optimization

#HEHZE: In this talk, we consider the optimization problems with 0/1-loss and sparsity constraints
(0/1-LSCO) that involve two blocks of variables. First, we define a 1-stationary point of 0/1-LSCO, according
to which we analyze the first-order necessary and sufficient optimality conditions. Based on these results, we
then develop a gradient descent Newton pursuit algorithm (GDNP), and analyze its global and locally
quadratic convergence under standard assumptions. Finally, numerical experiments on 1-bit compressed
sensing demonstrate its superior performance in terms of a high degree of accuracy.
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i & & B : DEEP NEURAL NETWORK BASED ADAPTIVE LEARNING FOR SWITCHED
SYSTEMS

#7542 In this paper, we present a deep neural network based adaptive learning (DNN-AL) approach
for switched systems. Currently, deep neural network based methods are actively developed for learning
governing equations in unknown dynamic systems. However, their efficiency can degenerate for switching
systems, where structural changes exist at discrete time instants. In this new DNN-AL strategy, observed

datasets are adaptively decomposed into subsets, such that no structural change within each subset. During the
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adaptive procedures, DNNSs are hierarchically constructed, and unknown switching time instants are gradually
identified. Especially, network parameters at previous iteration steps are reused to initialize networks for the
later iteration steps, which provides efficient training procedures for the DNNs. For the DNNs obtained
through our DNN-AL, the bounds of the prediction error are established. Numerical studies are conducted to
demonstrate the efficiency of DNN-AL.

80\ IREAN: FEPE JPURY: MUEBEEA

WEANEIT: IR BE SR bt E

% & @ H : A Modiffed Symmetric ADMM for Linearly Constrained Nonconvex Finite-Sum
Optimization Problem with Application in Machine Learning

HEHEE: In this paper, we propose a modified symmetric ADMM algorithm to tackle the challenge of
solving linearly constrained nonconvex finite-sum optimization problems, which involve both smooth and
nonsmooth functions. Our approach is a combination of the symmetric ADMM algorithm with the
incremental aggregated gradient method and a proximal term. Specifically, our method approximates the full
gradient of smooth functions in subproblems by using partial gradients and adjusts the proximal term
appropriately to enhance subproblem solving. Under appropriate conditions, the algorithm can generate
convergent subsequences, and the entire sequence converges to a critical point of the optimization problem,
assuming the Kurdyka-L ojasiewicz (KL) assumption holds. The effectiveness of the proposed method is
demonstrated through numerical results, highlighting its usefulness in solving linearly constrained nonconvex

finite-sum optimization problems.
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