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FIFS ES| #UEZERY “Research Fronts” , )\ MATHEMATICS 4fi&f 549 NATBRE S
EHSEFREZINSHEHMO B ESESZBX RS0 4 MELE

BUiE 1: SOLVING HIGH-DIMENSIONAL PARTIAL DIFFERENTIAL EQUATIONS;SOLV

ING PARTIAL DIFFERENTIAL EQUATIONS;HIGH-DIMENSIONAL PARABOLIC PARTIAL
DIFFERENTIAL EQUATIONS;NONLINEAR PARTIAL DIFFERENTIAL EQUATIONS;PARTIAL
DIFFERENTIAL EQUATIONS

BUiA 2: NONLINEAR PARTIAL DIFFERENTIAL EQUATIONS;LINEAR DIFFERENTIAL

EQUATIONS;NUMERICAL GAUSSIAN PROCESSES;GAUSSIAN PROCESSES;MACHINE
LEARNING

BB 3: THEORETICAL ANALY SIS;CONVERGENCE ANALY SIS;NONLINEAR FRACTION

AL-ORDER PARTIAL DIFFERENTIAL EQUATIONS;TIME-FRACTIONAL BIOLOGICAL
POPULATION MODEL;JAFARI DECOMPOSITION METHOD

BUG 4: NONLINEAR TIME-FRACTIONAL PARTIAL DIFFERENTIAL EQUATIONS;MODIF

IED VARIATIONAL ITERATION ALGORITHM-II;CONVENTIONAL SOLUTIONS;DIFFUSION
MODELS;NEW PERSPECTIVE

T&RE LixRGPIEEL RaNZ MR PR FRARERN 5 FRiigieX.
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7£ Web of Science /1, 16, (TS=(Deep learning) OR TS=(Deep-learning) OR

TS=(machine learning) OR TS=(machine-learning)) AND (TS=(High-dimensional partial
differential) OR TS=(High dimensional partial differential)), &Lt 20235484 H, #

B 178 FIERER, EXELERT, KRERSIWHIN TE.

A9 E FR
SWISS FEDERAL INSTITUTES OF TECHNOLOGY DOMAIN
UNIVERSITY OF CALIFORNIA SYSTEM
ETH ZURICH
CHINESE ACADEMY OF SCIENCES
UNITED STATES DEPARTMENT OF ENERGY DOE
UNIVERSITY OF MUNSTER
UNIVERSITY OF NOTRE DAME
BROWN UNIV
BROWN UNIVERSITY
PRINCETON UNIVERSITY
SHANGHAI JIAO TONG UNIVERSITY
UDICE FRENCH RESEARCH UNIVERSITIES

fiEE R 2020 FLLKAIEHRG IRARIEX, H£H 6K, BIRFBNT:
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1.45&%: Algorithms for solving high dimensional PDEs: from nonlinear Monte Carlo to
machine learning

{E&: Weinan, E (Weinan, E.); Han, JQ (Han, Jiequn); Jentzen, A (Jentzen, Arnulf)
SEiFEHRR: NONLINEARITY #: 35 HB: 1 53: 278-310 DOI: 10.1088/1361-
6544/ac337f HAREE: JAN 6 2022

Web of Science #ZUSERRY "HEEI3TR": 19

#walsXSait: 19

ANigiS: WO0S:000728959900001

ftiik: [Weinan, E.; Jentzen, Arnulf] Peking Univ, Sch Math Sci, Beijing, Peoples R
China.

[Weinan, E.; Han, Jiequn] Princeton Univ, Dept Math, Princeton, NJ 08544 USA.

[Weinan, E.] Princeton Univ, Program Appl & Computat Math, Princeton, NJ 08544
USA.

[Han, Jiequn] Flatiron Inst, Ctr Computat Math, New York, NY 10010 USA.



[Jentzen, Arnulf] Univ Munster, Appl Math Inst Anal & Numer, Munster, Germany.
[Jentzen, Arnulf] Chinese Univ Hong Kong, Sch Data Sci, Shenzhen, Peoples R China.
[Jentzen, Arnulf] Chinese Univ Hong Kong, Shenzhen Res Inst Big Data, Shenzhen,
Peoples R China.

B ESEEIE: Han, JQ (@ F{E#&), Princeton Univ, Dept Math, Princeton, NJ 08544
USA.

Han, JQ (& {E&), Flatiron Inst, Ctr Computat Math, New York, NY 10010 USA.

EBFHpEIttlL: jiequnhan@gmail.com; ajentzen@uni-muenster.de

24F&: Analysis of the Generalization Error: Empirical Risk Minimization over Deep
Artificial Neural Networks Overcomes the Curse of Dimensionality in the Numerical
Approximation of Black-Scholes Partial Differential Equations

{E&: Berner, J (Berner, Julius); Grohs, P (Grohs, Philipp); Jentzen, A (Jentzen, Arnulf)
KiFEHARY: SIAM JOURNAL ON MATHEMATICS OF DATA

SCIENCE %: 2 HB: 3 Ta: 631-657 DOI: 10.1137/19M125649X HAREE: 2020

Web of Science #ZUSERR "##EISR": 44

#WElIBRGit: 44

ANigiS: W0S:000646586600004

ftbiik: [Berner, Julius; Grohs, Philipp] Univ Vienna, Fac Math, A-1090 Vienna, Austria.
[Grohs, Philipp] Univ Vienna, Res Platform DataSci UniVienna, A-1090 Vienna,
Austria.

[Jentzen, Arnulf] Swiss Fed Inst Technol, Dept Math, Zurich, Switzerland.
[Jentzen, Arnulf] Univ Munster, Fac Math & Comp Sci, D-48149 Munster, Germany.

BiRfEStht: Berner, J (@FW/EZ), Univ Vienna, Fac Math, A-1090 Vienna, Austria.

EBFHp(HIthtiL: julius.berner@univie.ac.at; philipp.grohs@univie.ac.at; ajentzen@uni-

muenster.de

3.4%&: Physics-informed machine learning

{E&: Karniadakis, GE (Karniadakis, George Em); Kevrekidis, IG (Kevrekidis, loannis G.);
Lu, L (Lu, Lu); Perdikaris, P (Perdikaris, Paris); Wang, SF (Wang, Sifan); Yang, L (Yang,
Liu)



KB ERY: NATURE REVIEWS PHYSICS #: 3 HJ: 6 Ta: 422-

440 DOI: 10.1038/s42254-021-00314-5 $ZaliAMRIEHR: MAY 2021  HhREE: JUN
2021

Web of Science /USSR "H5I8TR": 582

#wslsmXait: 588

AligiS: W0S:000653612800001

fbtit: [Karniadakis, George Em; Yang, Liu] Brown Univ, Div Appl Math, Providence, Rl
02912 USA.

[Karniadakis, George Em] Brown Univ, Sch Engn, Providence, RI 02912 USA.
[Kevrekidis, loannis G.] Johns Hopkins Univ, Dept Chem & Biomol Engn, Baltimore,
MD USA.

[Kevrekidis, loannis G.] Johns Hopkins Univ, Dept Appl Math & Stat, Baltimore, MD
USA.

[Lu, Lu] MIT, Dept Math, Cambridge, MA 02139 USA.

[Perdikaris, Paris] Univ Penn, Dept Mech Engn & Appl Mech, Philadelphia, PA 19104
USA.

[Wang, Sifan] Univ Penn, Grad Grp Appl Math & Computat Sci, Philadelphia, PA
19104 USA.

ER{ESE B Karniadakis, GE (BIfl{/E&), Brown Univ, Div Appl Math, Providence, RI
02912 USA.

Karniadakis, GE (BH{E&), Brown Univ, Sch Engn, Providence, Rl 02912 USA.

R FpHttit: george karniadakis@brown.edu

4 4788: DEEP BACKWARD SCHEMES FOR HIGH-DIMENSIONAL NONLINEAR PDES
{E&: Hure, C (Hure, Come); Pham, H (Huyen Pham); Warin, X (Warin, Xavier)

KiEHRYE: MATHEMATICS OF COMPUTATION %: 89 HB: 324 Ia: 1547-
1579 DOI: 10.1090/mcom/3514 HhREE: JUL 2020

Web of Science #Z%IUOEEEHRY "#EBISR": 40
s ALt 40

AiES: W0S:000525355900001



fbtik: [Hure, Come; Huyen Pham] Paris Diderot Univ, Lab Probabilites Stat &
Modelisat, F-75013 Paris, France.

[Huyen Pham] Ctr Res Econ & Stat ENSAE, Paris, France.

[Huyen Pham] Finance & Marche Energie, Paris, France.

[Warin, Xavier] EDF R&D, Site Clamart,1 Ave Gen Gaulle, F-92141 Clamart, France.
B ESEhE: Hure, C GEIFYEE), Paris Diderot Univ, Lab Probabilites Stat &
Modelisat, F-75013 Paris, France.

B FHR{Etbtil: hure@lpsm.paris; pham@Ilpsm.paris; xavier.warin@edf.fr

5.#5&%: Surrogate modeling for fluid flows based on physics-constrained deep
learning without simulation data

fE&: Sun, LN (Sun, Luning); Gao, H (Gao, Han); Pan, SW (Pan, Shaowu); Wang, JX
(Wang, Jian-Xun)

KiFEHARY¥: COMPUTER METHODS IN APPLIED MECHANICS AND

ENGINEERING %: 361 X#tS: 112732 DOI: 10.1016/j.cma.2019.112732 HhR
£F: APR 1 2020

Web of Science #ZUSERR "##EISTR": 208

#WElmRG1t: 214

ANigiS: WOS:000508937500031

fbiik: [Sun, Luning; Gao, Han; Wang, Jian-Xun] Univ Notre Dame, Dept Aerosp &
Mech Engn, Notre Dame, IN 46556 USA.

[Sun, Luning; Gao, Han; Wang, Jian-Xun] Univ Notre Dame, Ctr Informat & Computat
Sci, Notre Dame, IN 46556 USA.

[Pan, Shaowu] Univ Michigan, Dept Aerosp Engn, Ann Arbor, Ml 48109 USA.
BiffEEblE: Wang, JX (@I{E®E), Univ Notre Dame, Dept Aerosp & Mech Engn,
Notre Dame, IN 46556 USA.

FFhB{ithit: jwang33@nd.edu

6.45RR%: A composite neural network that learns from multi-fidelity data: Application

to function approximation and inverse PDE problems



{E&: Meng, XH (Meng, Xuhui); Karniadakis, GE (Karniadakis, George Em)

KB R: JOURNAL OF COMPUTATIONAL PHYSICS #: 401 3k
£: 109020 DOI: 10.1016/j.jcp.2019.109020 HhREE: JAN 15 2020

Web of Science #ZOSERRY "#EBI5TX": 135
#wslsmRaLt: 139
ANiE=S: WO0S:000501350300033

fbtik: [Meng, Xuhui; Karniadakis, George Em] Brown Univ, Div Appl Math, Providence,
RI 02912 USA.
[Karniadakis, George Em] Pacific Northwest Natl Lab, Richland, WA 99354 USA.

EifEEMtiE: Karniadakis, GE (i®ifl{E%), Brown Univ, Div Appl Math, Providence, RI
02912 USA.

FFhB{Eitlt: george karniadakis@brown.edu



