EPrPU1-JE

The 40th Anniversary of
Chern Institute of Mathematics

1985-2025

%}Eﬂa“;. 'n—“j ‘ 4

Chern Institute of Mathematics

o E B RS EE I P4 0 Jal o X Jeé i
— FrE BInH "%







BRE S MEFHRAER 40 BFRBRIRIE

—HEEWME"%F
2025 & 10 A 11-12 B

10 A 10 B #3

R EAREREAT

BfE : TARSEENL (MR, TR S TEAE)
10811 BLEF

8:45 A% (MR BHHER)

9:00-11:30 (R : BHHE—ESHERT )

EFA  RESREMERMEITIEEHR

1. BARERIAS B

RAAFEREK, RESBRFWRMAKARRARETF

N

. BHRRE B BEFHRATER 40 AFUM

w

 ARREBRFNFZREREEAERRTEHEFTWE"

N

o

FRESMERRRE

-_—

Bﬁ L K=

1983 4 ( 28 #t
FAR ANk
7=
e

)

) 1983 4% (%
) 19834 (&—
) 19842&(%
) 1984 4% (%
)
)
)
)

N

E #EBKRKE

w

I¥ FREEKRF

N

=)
=)
)
)
B)ZEIEF FEBKKRE
) TER BEBRXKRE (F)
)
)
)
)
)
)

(]

1984 4

(22}

X E OFHEKRE
& PENEZERBFSRERZHER
XN JEmRKE
H O ANETHRE
MEH BEPXKE
% B EEMMNRKETEDR
1

1985 4

© N

(%
(
1986 4 (
9) 1987 % (FEhfE
10) 1988 4 ( <&
11) 1989 4 (
12) 1989 4 (



10811 BTH-10 B 12 BRNERSE (= : EEEERBRET)

I 18] B2 REEH
10 A 11 BF4 2:00-5:40 ERA : BREHR
2:00-2:50 B Algorithm Design Automation
GOSN T im | maERsBENRYIE
3:40-4:00 B
OOESD T im | mATBEERRRHSTEE
4:50-5:40 B Bk Stock Trading: How Mathematics Can Help

10 A 12 HE4 8:30-10:10 A : BEFHIE
10:30-12:10 =& A : BFHEMEIR

8:30-9:20 T
fal=s A LABH P E RSB
9:20-10:10 o FR =k -
FAR | HihFE 280 FWFRA”
10:10-10:30 | .
[ &K
10:30-11:20 25 )| Navier-Stokes Equations and the Secrets of a
- Healthy Life
11:20-12:10 s/ Chern classes, KdV equation, and Virasoro algebra

10 A 12 B F4 2:00-5:40 ¥ A : BOEAHT

200230 wpp | nARMHEAEE - BT RGILA
2:50-3:40 | wmi | xminE BT E

3:40-4:00 B

4:00-4:50 18 Dynamics of quadratic and cubic rational maps
4:50-5:40

MER | FEMELEN—LENIMEER




BB EAGTRIBERE

BEA  FER FishORF GRID
B : Algorithm Design Automation

= : This talk addresses the challenge of designing and optimizing algorithms under
strict computational and memory constraints, with applications spanning massive MIMO
systems, wireless communication, and large-scale Al training. Beginning with a
finite-horizon optimization perspective, we review classical gradient descent, its limitations
with constant step sizes, and optimal finite-step schemes derived from Chebyshev
minimax polynomials. We then present recent advances in matrix multiplication, including
Al-discovered state-of-the-art algorithms for structured products such as XXAT, achieving
notable speedups and energy savings over recursive Strassen methods in both CPU and
GPU settings. The discussion extends to assessing large language models’ (LLMs)
capabilities in mathematical reasoning and novel problem solving, highlighting cases
where LLM-assisted approaches led to breakthroughs. Finally, we introduce AlphaEvolve,
a code-space search framework for automated algorithm discovery, demonstrating its
success in improving long-standing algorithmic bounds and generating efficient CUDA
kernels. The talk concludes with potential future directions, including new algorithms for

causal attention, constrained SVD, and advanced GPU kernels.

PMAN : FERHE , PEIERASR L. MEAEZRMERREL , EFBHIKX
(R BIRERRITABERRER K. MFELTIEABFER  RREETEEFE
t .79 SIAM M IEEE &+, ZHRENABRZFNEERNZSTHBMER , ZIRFRHK IEEE
EMBFLMWRKEIRNR |, H5RIK Farkas R, Tseng LER, FENAHFRIURRIYITH
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BB MeREEERNNETH

BE St 5EEEEEMAMM T HE (nteligent and informative scientific
computation) BiTERZEZENEE, CE—EBEZRNRHASE , ERTHE , HER
BMATEN. REESIRNA. ERANRINRER, MRNAESEANBATE , thiENHRF
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Review SIGEST 8 X, RE-J/REAFEIER. USACM REIRE, LIK ICBS RIZEaA
RELE ZEGHFERAL (ICM) ETBERE  HALE+-—BEGITLSHAKRSY
K4 (ICIAM ) BiERE Ao



BEAN : XIE FEKRE

BE MATEHRREPNEITEE

BE S 2HEEHRITERER. KEEREE. ISEe \BROBERRERES
M S HREICREMEEH ABCETHEL, RORBYSITERMTNER (S
FBSHEFRSER ) UERYENE, BRUKR, SREVECNIANRE ( b lH e
) EERABENHRACNRREINRL TN XESEZNEZBENFRHF R LR
o BAMNEXERE Al X Hinton IR RE , BBULJLFERBIEAESI T A TERE
RE BT A EGRSETBENRLEKR  ERKBENZEATERERANERITR.
BRTHEMFREE. AOARSHLBBEFNESERN RIS A E ( LLmBE L, &
T, ERERPWENL, RE-FERES ) DRARLEERLE, ERMERSR
FIMATERENEZESBENIER R THEMMYE TRBRERN R,
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1985 F T RAFREBUFFLFN 1991 FEXEZNFAZREITFE L Z M. WA
XEERMEZERERL FERZFSUTERENZRNETERFHR. SEXERHEKFMN
HBR R 2RI RESHER,

MNE-—ENSTIHESGITER, REREHE, RITISEFST . RESZEER Rt REF5],
EYEEFE. WEEYFE MR  FMEANETR  HARBELENNFZZISEE
M, SRETNEESREZEZHLER, BXNARFER, 28T TER
£, XETF 2004, 2005 M 2022 FHAHAEEHESITF L, ZESITFES. NERRIT
BEEYFLL2L(Fellow). MNEHREEEEERITHRLTJASABKREEZHER SN ER—
RETTRERREZFIR, BE 2025 F5 A ,ERLERRTRRFARZEE W Science ,Nature
Cell , JASA , JMLR H)BEHF| L&KL 300 REM—AKLE , #5/A 9 FTRX(Google
scholar), E£1ES7T 40 ZuEt4E, 30 ZuEL/E.
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BB : Stock Trading: How Mathematics Can Help

= This talk explores how mathematics can play a key role in successful stock trading.
We look at two popular strategies often used on Wall Street: trend following, which aims to
ride the market’s momentum, and pairs trading, which looks for opportunities between
related stocks. By applying clear mathematical ideas, we show how simple trading rules

can be built, tested, and used with real market data.

MARIA - Qing Zhang received his B.S. in Control Theory from Nankai University in
1983 and his Ph.D. in Applied Mathematics from Brown University in 1988.

He is Professor Emeritus of Mathematics at the University of Georgia,specializing in
stochastic systems and control, filtering, and applications in finance. He has authored five
monographs on two-time-scale Markovian systems and applications, and published over
200 research papers. His recent work has appeared in leading journals such as
Automatica, Mathematics of Operations Research, and the SIAM Journal on Control and
Optimization.

Dr. Zhang'’s contributions have been recognized with the Creative Research Medal from
the University of Georgia and the M.G. Michael Award from its Franklin College of Arts
and Sciences. He has co-edited five books and served as Associate Editor for Automatica,
IEEE Transactions on Automatic Control, and the SIAM Journal on Control and
Optimization, where he is currently a Corresponding Editor.

He has also been active in conference leadership, including serving as Co-Chair of the
SIAM Conference on Control and Applications (2017) and Co-Organizer of the program
Modeling, Stochastic Control, Optimization, and Related Applications at the Institute for

Mathematics and Its Applications, University of Minnesota (2018).
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BE : LB PEARNBE

BE : 2RABE 18RAENE-RERTRETHENEAX BN =42 HEEK, 1918 F
Karl Reinhardt EEE e XH L TIXAMNEIBI Z4MA , H57E 1928 FHREI T =40
& #l, Heinrich Heesch F 1935 F£# %I 7 =48 & i,

Karl Reinhardt 9 1918 WX EELRRAB=X ARG AUSFE , et 7T HER
PYENELR, BE-MIGE, AUENZTEI LT RLETR. AMTATRUHRE ,
REARIAAANLFSEELH Reinhardt T/ , KR L —BE&ETEIEH, BIERZ
BIEIRIERA T4 |, HAHTEILHA,

HEFENEMMARLMLES  £% , NFE/LA. XTTAERMNIMERZNE=
PEMR R FRFHEE.

MARS R, 21979 FE-BLERFERMREEEAFHFREFEL, F
1983 EEEWGS NGRS BBEFETE ,1984 EXXEZMFAZE , MM Shmuel Weinberger
Wee /LAEES , HF 1990 EMEELZEN, EEFENELE , £ 1992 EMANIEE
—FNEBNEARZ  VIEEKHRESTENZIE, BN, KKENFE, EEBREK
HFREMBIERARZN  EEBFREASSEEAESHE. Hopf RE. IRREZESE
Erze , Hi Hopf REMHARZNFESMEMNAKE. BILEE,
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BB : Navier-Stokes Equations and the Secrets of a Healthy Life

WE: The recent development of supercomputing technologies has enabled the
development of some fast methods for solving the incompressible Navier-Stokes
equations to model blood flows in the human cardiovascular system with clinical accuracy.
Such computational methods offer a new generation of techniques to predict the health of
the cardiovascular system and help the diagnosis of certain diseases such as high blood
pressure, and heart attack. These high-fidelity full-body numerical computations also
provide insights into the optimal or sub-optimal states of the health of the human

cardiovascular system and suggest ways to improve and maintain a healthy lifestyle.

AN Af&4F: Xiao-Chuan Cai received his BSc degree in 1984 from Peking University, MSc
in 1988 and PhD in 1989 from Courant Institute, New York University. He was a postdoc
during 1989-1990 at Yale University. After about 30 years in the Department of Computer
Science, University of Colorado Boulder, he recently jointed the Department of
Mathematics, University of Macau, as a Chair Professor. His research interests are in the
areas of large scale scientific computing and computational biomechanics. He is a fellow
of SIAM.
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M H: Chern classes, KdV equation, and Virasoro algebra

2 Chern classes are important tools in the study of geometry and topology of complex
vector bundles. By Witten and Kontsevich’'s results, intersection numbers of Chern
classes of tautological line bundles over moduli spaces of curves are governed by KdV
hierarchy and obey Virasoro constrants. In this talk, | will explain these relations and their

generalizations to Gromov-Witten invariants.

PARS TR HESE  EREGRETEPOREL , tRBFLBER, BF
3 & University of Notre Dame ##% , 38 3%E Sloan E £ £ Research Fellowship , 2006
FREBESEEEFNERBERKESHE 45 2 8RE. TEHRGFBTIE Gromov-Witten
TEEBRCNES FREER,
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BE: #NPEENVARTATSENEFEERBRINKRILE, RILESHENL
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—HOMFRNIHE , SBFEFNR , BALL , BRERNE  REEE, THEFRRS
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BE  ZBRRATENANIMRUARTIENEH, ARSHERZRAES L EHZERANE
i, CRETELHEHEELIHTHRNER, BZEANANRFHRFENBEN D HEH
DRB | WNARESBERRPENRR ZHHARUME |, BRA N BFEPR KRG —EiIL”,
RAATHRkTHZEEANGTE  FFrSELZBANKEF D XRRE B, EFERFH
RAEESFHRBTZEN/LAFEEELEEEFERERPEFHUENETFBMAR
XHESEh RN BT HE — DS,

DA | EHRBEBEREEBPRE R ) REWEHE |, HERRFOEE, 1
Bl FiRAE HERAZHESTRREBXES EHREEIZRABFELZM
EEXEEMTRSEMREESMMAZTHE FEEFEREAZBERER, BIHER. #E.
WHEHER 2021 FHAFTERRNARE (R ) —ERNTERRTECEFTH LBNDHF
MR  XERZFTRAE. LASIMHBRFNZOIEH, tBESEEILERT Vogan R ,
RERTT TR LRBENTHZR  ERCIMNFENERSIAT —RIIEXARNER. B
RRERBRANEZZER, BERANLFFES, EERESIHARRBRESTRIL,
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B : Dynamics of quadratic and cubic rational maps

BWE :wil give a very brief introduction to the dynamical systems generated by quadratic
or cubic rational functions. Included topics are: stable systems, Mandelbrot set and
density of hyperbolic systems; period-doubling bifurcation and Feigenbaum rigidity;

classification of Fatou sets or Julia sets; some open problems.

DNARIST : PR 1989 EHBEFEEMAREEZERANRTAF B LHRLERK
BB L, M Abel 38183 Dennis Sullivan %1%, FENHESEE : KEHIHR
SO RN EREHHE ; RESHEH Teichmuller ZEA AL Teichmuller 288 £ RE
IEENENUEHR ; FH Teichmuller ZRIFAEFZERINEEHWEILNENNENTE LN
M. TREXAETEZE  EAREETR. ZEHRFLNEEEANZESZREGRUN
BEEBLEMRESKESE. GRMMERRKRERZHEM. ZESEFAMRM. BA
ERFRERER \ AAREFERREN , GEZAZHRIRYWERZMBE AR, 4
AMUKRZRRDRBFERR  HEESERTAZARRS K , M LBAAKFHH R
FEREAHER, HSERERBENREARMUEN P OMIERAZE , EBKE  7HM
RE¥  HEAE BREIAE HEMEAZEREEAZNRZRIBEZREL EHT
&,
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BEA : MER FEPXKZE
BH : FRMrTEN—ERMER

FZE: An open question in nonlinear partial differential equations is if the solutions of
PDE inherits the symmetry properties of the equations. In this talk, | will discuss Liouville
Theorems, De Giorgi Conjectures, Dancer Conjecture, Lane-Emden Conjecture, and

related progress.

PMAEN : REH , MEASRNERRL  EEPIXAFSHRFHERE. ALol
Bt A (Global Stem Scholar), EEMEAXBE TR LT KAFER—FHRHEHTR. TE
MM RFLERMU D FE. BRIAKSER. B2EYF. N TFSHRIEEFTN
RUERAREHF BRAREARNERDIN , TEBRT EER De Giorgi Blll. B 1994 F LA
X, REHHREERBFHH LEAFKLIGET 530 & , @& Annals of Mathematics,
Inventiones Mathematicae, SIAM Review, Communications on Pure and Applied
Mathematics, Duke Mathematical Journal, Geometric and Functional Analysis & , XE %X
2% £ MathSciNet 5| F#E 1.4 77X , Google Scholar 5| i 2.3 7R, HIEER 78,
BB T Z2URE , HPIIE 2005 FREEREE S 2 ( Croucher Foundation f4i
FRFER, 2009 FRERAHEFES (BEK ) 2010 FREABERKLEMNER,
2010 FRHBEHERNF—FR, 2014 FALBREESBXRATITL , 2014 FRIBESE
27 REBRBRFER K S L 45 7HIRE. 2020 FREBMEREES Jeffery-Williams Prize,
2023 F3RE (PERZF  HF) PXREZEARFILIEK", 2025 FIRIT T4 ABFREK
BHF L ICCM EWE,
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