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. k%% Andustrial CQompetitiveness

1. Tk E###M (Mat hematical modeling for industry
EBTAR G SZI S G, AT LA A O TV AR, I8/ i R P 75 1A% R

e, BRAGE R R . fEERATR, KRENTIHEYEFEMH SRR

A COREHR” HEARANEARL, FEFN A GRS Rl EE R R A

2. BVEAUSETERETISA (A1 gor it h mpse rafnodr nhaingche c omput i ng
ol B 33L& B R R R R R SR, AR AR O — BOR B AR 55 4,

BEFLAFOUT , BUEB IR N RN 17, JFH TR KRB S, XS

B RS AR AT I AT DB ek, ELE AT DASERHZ 2, B A ATE THELRE BRI

& EPAT . FEIXMEILT, N HRRR BB AR AR AR -

3. BAEFEME (Ef ficient produodtion and manageme:r
TP vF 2 A aT L il 22 Fho7 sCE AT oot . SR, SEBLE I AR BuiE B

53 LR AN 8 A A R AN o638 o B, D L AMRAL GRFE RN MS O IS5 618

15 1) 2w B A R AR R T Z8 K e R R R S A 1 St 5 A 1 20 43 LU ORI T R

PUiEER:: ht t ps: / / citmaga. gal/
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PHHEF B F R EBE SU AT

BOFREIA T ACMATI nstitute of Ma@Ri-dwESHdal Scie
O, PP SR HE S (CS D GIEERE = A R S8 E H 6K
(UAM, HEEREH =K% (UC 3 MATEME B B R% (UC M. oLt
20 1O I CMAT TEHMEEILHKI Cant o B n ¢ o
I CMAHET C S TIHCE - XM =Pl S 4 B2 I FU N A . 1RO R 4544
AN AFETEERFRALBENN (Agencia dneaEcviadhnyaal Pir o ge-nces s i v

AN EPHIPE N AT RIRID

B AR AT SR EBCAT T, S R AT, SRR B R A L
Fropr gL, DURAER 2 BN 3RAERA E bR g ) il L AE L E R, IRE R
FRGHEA TGRS A P .l @ T 5 mng, %8y E
MINH, R8T AR A 257 45 L AN 18 52 A
IC MA BIHF 5

I C MAT MNP 2805 TAERINN, BFEFR A ECR 2 o Syl £ 2t
RGNS BeE e o) U, REBULR, Wi 58, Wik ¥, s R4,

JURT D5 R0e 8 . tb4h, 2 0 G0 . BFERAIA S BN T Fig 2k .

FEIE A 9 1B 52 W B K BB FC B Al 56 N G2 i A BT 58 BOR A, (B8 — 2 )2
Javier FernandkMar rdiecal/iReREELCHEI Na s Wil; Javier
cill dMCwea Viors ufdZig+ Si d FIIFIKM; Dani el P eftAllbtear tSoa 1 a s
En c ¥§6E 2 Ar n SEHEAIRE: HHDi e g o QG HdibTb/IaZl & 57 1
BERKPE WA R B =AY DL Ana Ma r 1 &0 SMIEIBASKT i B H fiiz &

FLAE BLARUE TR B R B e 45 2R
I C MAMI/7 &

I CMARUET CS I v 5EMYIBEM AT R, BT CS 1 WH Ko

BCENZB T I 2 0 @6 OB T RIEAT IS S, O aIdEhilT2 0 0 7
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1 IA%E, TS C S THOSH H OS2 B2 RIS TR L0, 5 brZe A o d s
SN B A TP
Bl C S THEATIS, ATRUKEL T C MASESN: 19 BN Se mi nar i o
Maet ma tJ§5R%(J ABNI1 9 3 CS I60CEMT orge Juan @& ™Mat e mat i
20 1L, I C MASTE AU PEIEF B (MI C YIRS e ver e ilchoa
A s 2 —
FRHEARAS RS, T C MARNZREFN 51315 T Bt ZE bl 2x (E R € 1A
BTEH), XA T T LE R B AL T S S A
IC MA WS B
I CMATESSMAIFEARE (Science and DeREELIEEyY Week
(ScienceonithCMABHLZHMZ ), IFH 2 0 IRESIIFRANRZK
(Re s e a rNd hefrsU A MEG1E).
A, T CMASY CS T BRI SR T8 UL A g & SR H S, Rah T
Mat hemat ics altH, eHEBRER S g mral &y BT — K751
PHEE. H2 0 OCFZIIH ALK, Mar cus dU. MauSSay®a erre. Cartie:
Guill erinmeezEMwat d FCrhermkedne. Rotusstmaubhn Al 1l en
PauJdMasr t i n Gkidon sAkls a mai sncflloS yMavri ta%:ENa7s Jait
o 1 RREZAT P IRIXFE RIS S .
IC MA BB 5T RIBA
AT HATE 3 M AIRA
> REESJUTHIN (Al gebra and Geometry
FEHFETT 1R KRBT 73 9 LR POAN 7 )
L ARE U 58w 3. 32 SR 1a) 5 AURTRH S0 G AR A ] B2 FL 5 & A AR B AT
JUR GBI AR, W AAREI LA, o JUT . #adhae. 2R3, JUR et e e
B S 7 N
2 GOy UL = JUART A LA g 5 s 90 B R Al o R b 0 Al o0 AR 2 J LA
JURI % R A RIS 3h ) RGE WG TR TURT R B R
3. BRI BFEEHLHJLANSUR, RN T HARSU, WENE. R, 3R
. HIRA IR ELT, DdE R AR IR s 1A E R R 7R
4 AR XI7 BB THEARTUTHZ 0, M5 Ta ma g8 a
MHELA T a k LTI JE, LAKE 5 AHICUS I AH AR F , a0 52 2 AR R oK 48 70 Ar
AE LT 2 PR3
> BUEEOTA G TR (Mat hematical Analysi9® and Di
RS T 7B E R G, ZHBIAFEZE 5 NI A
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1 3200 FEMESE Ka k efFA Bo ¢ hRie e Fe7 (14 4L jn) i,
Sc hr o dhpmhgidss RS AR R 7 8 S LTI R R R, AT
TAEE A AT A LA RS, AR Ca | -2 y g m Ebel KSR 755
V) o) PR ) R, HABATUS AN T 318 . Ba n a W)L, E0HT. B TR AR AL
WA IR U I RI

2. W AR RN FEB R ST IS BB AR
B TR o 3% e — T 1B SR 2R, 78 TR AR s p g 5 N

> MAECERBN (Applied Mathematics

A BB T T SR 32 B Ak 2 B 75 BB SRR, B SO R F
L LI RE TR, FES RN ILAET T

1 BTEEBERMEE: AR E T RN AL, THE%. MRREE. 258
LU RO AR, X AR AR AT (B8 EARKT. T C MART
“UERETER” NS TRICZETHEARN S FECE . FEARE. 5
REVBMGZ RS, BN, B 7050 E - REET.

2. MLESF I AEAR RS T ENRIE R BRI, BN T4, M
W BRAAREEE R, TR i R R I B TR Ak DL 7 D7 v ke A 3R
RCHEBR AN TN e 250, DA R 38 XoF e e JRGIS: 43 B R B P L8 57 ) SR Ak B 4% AL 1]
H B RN I T 1 i . A, ISR R 7R LA S50 = ) H B T Ab 3 R B AR
A TP 8% 2 4 AU ) 2 24 v F ) R

3 U BRI LN B IR AR S EOR S - H BRI A S 7 5
%,

4. LFHHEGE: ¥R S W BT 8, 32 FERE T SR GOR TG PR 4 2 )
s, GFE “REEEE b7 (RPBRBEEER gt i), AR T BT ¥
AR, [FRBAT RS TR (R B R, S6MEmE (g EH
W), DUHSEIAFE B Gert RO, @0, HEZaRE 2 (8] 38 B A5 T Bt it 2J [ i 42
6% IR P 5 /M o

BEHR: https:/ / wiwwboamdt . e
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& Jewt SUpr

Andras Stipsi

AL FATE I T RO Py s N, HEMA (The Rény I HIASH i tute
FRALUAK, 92852 0 4 FIBUAAT FERIZ 0 J1 8 . BT T AU M e ] ) L 073820 4 e
BAHE RIS, IR AT R MR N TR R RS AT T 1. L
AMUZE T 2 UR3AGF, BOL 1 DR @ 5 & B E PR /. @
SESRIRGEAT G 280 ERUE TS AR Eﬁnﬁﬂﬁiﬁ_zﬂj’:ﬁ’]lﬁ%ﬂiﬂ%, it
MR “BEIRHSEE” WL A IO, DA 1) & Hh B il 5 B 2 2 IR N A B TRk
2, I SRR R HT )5 S ARAL AR AT A

Theén R nstis thomattdhed historicinchenatter fof Babdape
t he end of t he n innsettieteuntteh pcleanytsura . ¢ dmter al
Hungar i anc smatlhtesmarnsa itno maidsvsainocne mat hematical r
level, and (in cooipe Badatp nasltsjot hp luanyisviearns iit mpea
training young mat hematicians.

TheénR nstituteinw@§0&d&pupded of tnhsetuictdhaiaf of

t he Hungarian Academy of Science&deséeRy(iHAS?) . I
wevkErsed and outstandmmgr tnaanbuhteiomamsti cili @ hp rwa b
theory, graph theory andlnsntulntblletmegt[iﬁel(@dntlg{c, en:
mat hematical r esi

applied scieinceées a
the resveasgs chfathe
concentrated on a

and subs eduent dF

theoretical natu

mtroduced. Today S
. Endre Szemerédi 2012 Laszlé Lovasz 2021

depart ment s iellnd sa e©crlendaassanpi © Abel Prize

theoretical man g heimgtbe a, ppnombtiry, thaet ysiay
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orvy, topol ogy.,br seathetshewfr ydi ssammrde tnmea nmma t h e ma

rs, the 1nstithutddnvse stt cewmadredls imor er easpepalri e d
work isenemak, mdt hematics, and t heei arha t h e n
elligence. The interplay bet ween étshie t heo
titutceducleida gedxyce punl t s, and the i1nstitute i
er chdaemge amfd Imkthoeds nsitntute became part
titutes @fd tRhees eladtcvhd sNelt owro r k .

n the recent ¢ &BM nsdsdd¢amophresrsss i wfa beyh 1 ar ge
prestigious grants, both on tichgt IERCr opean
nts of various levels (ConsoGnanmtyr sawde r/
Skt o-doiews gma,n and ntaumny (@MMoeemmgdn and Frontier
nts from the Hungarian Academy of Scienc
I H.

mportant international mat he matie asatls ,pr i z ¢

luding ¢eldemmbhemeaoveal prize, édiine02AARbel pr

andadéas Bl oas m2 02 1 .

Theén Winstitute was represented (byonabited

Con

fro

inv

Ma t
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gresses of Mathemabbyecamea § foluCMmaitthci has p

m tithuet ei nlsetct ur e d 0 1,8 aRnido taht® AtkhCeM guGnMi2]l 1 y p 1 a
St . Petersburg and movewdiamnffiom)twellnait
1ted speaker. Institutenretbeakechepsanar€od

hemat i—cast (EHHN)2(Chel @ 2)i na 2pl enary speaker r

MN‘

Fsd AR 2 V K"‘}
& , 1. Janos Pintz 2008  Advanced
’ ® 2. Imre Barany 2010  Advanced
3. Andras Stipsicz 2011 Advanced
4. Endre Szemerédi 2012 Advanced
5 Balazs Szegedy 2013 Consolidator
6. Miklés Abért 2014 Consolidator
i Laszl6 Pyber 2016  Advanced
8. Gabor Pete 2017  Consolidator
9. Laszl6 Lovasz 2018  Synergy*
10. Janos Pach 2019  Advanced
11. Gabor Tardos 2021 Advanced

* joint with Laszl6 Barabasi Albert and Jaroslav Nedetfil

A Rényi ERC csapata. Standing row: Abért, Szemerédi, Pintz, Barany, Lovasz, Pyber, Pach. Squat row: Stipsicz, Pete, Tardos, Szegedy.
© Gergely Szilagyi/Rényi Institute
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TheénRInstitute curren2O0ryesempktbhpgs s 60agmbhyg

tenured mat hO®wmansitonns n@wmdslttsl ecvoenles ,0 as PhD
PhDs, postdoctoral researchers and senior m
from Europe to theiAmeastasnctande As dasafifhoert c
me mber s, morraagingnailiecedmenistration, and [
and running.

Follhgwt he footsteps of iflamchdtEmdith eamsn o fof
he ietwbnecentury), RBAB¥dndlumamy AlHe doutstand
i scret eccsmaptlhacyssata centfadadetr oée ofi itthhe tshoes € n

ner atés ®@bhodwft &nd Enédr ¢ Swgmbham 1 mpressive

5 0 o
¢

umber of successful fohrowheds darchers, Anl

7]
o

hool WyiéRiyt ) at ¢ d wodlkiitnyg tihne opreyd, b mnabntdai alae tvseil gonpi
center through téhgedb o rdfy od Dd mis e alsG Bi%tz zTa n d

ot hers . dhoydia yl dsht@int®intge t he top research 1insti
t heor yigp a tcoormbc s , l imits bilfi tgyr,a pahmsd bdfiisdcsr mo e ¢
surrounding these areas.

The i1institutieg htasadi tliooapEgsitmanklegahicomfen an
wor ks hops, amwd nd e mmesrc howd s . T hige s s ulcecde stso otfh
l aunohingh e Celt @6 awvlhl ows r e szeea rtcithecenns¢ sttoe rosr gaat

t institute, strengthening 1
ERDOSmathmmdt community throughout
semesters t henit ipersovfde mpphbe ma
oriented wsdagent sirtsiotmmned tiemapeefr o fe dgwt triensge ar ¢ h
wide variety of mat he firastti ctawo ixyeeda re(ssr.aan’lomi pnfige sf
net wor k science, including l arge net wor ks,
al ge beroamect rgy-da meé nk o wn a l topology), while for
proposals has been | aunched.

The education of the next gensraopmpaprsaf sc
Being a research 1nstittuetre, rtahteh snmrah tanls aetmepahm s¢ d
on el poung scientists on thendtoictwtral raandi vy
impressive number of visitors (tfhorre eviyseiatrss )s p
wi de spectrum ocfi pthatnlkeematlitcadl sdoi sof fer s a
Hungarian uni vetbstiitdalsit Weoarssplewnd walabs of t h

submerge 1in the resenasrtch ud ¢t invaailniteadi nls 1 pah esnoa
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Ful bRinghSM (RBRwdapSemesters in Mathematics) s

scholars and talent ed sreedc eumti vgrmraduateess flmadm ¢
at the institute serve as members of the fa
widely kaolkmowheadgeldasedcelbducabroad progra

for advanced undergraduate students.

o
b m\““sv\ﬂ“ g
N Hyyp T
it Uiyt

Realizing current trends in énnyd nks ¢ ma tuit ®s ha
started mnew research direemnd oddii alnigidrrthtee Inlat h
( AT ), mainly concerning mneur al net wor ks and
bal ance of theoretical scienntg spwaaeamglt dEk o
practitioner s -vienr stehdeo atubdatnme pairte twpad ¢exdt womd Idy o
deep | buatr nnienvge,r t hdbd tes st ciemad e mchet sretar ¢ h . The t}
team aercel awosr ledxpertbstiamctt htehdargdtliycal machin
ot shy awayyifniodnmt r ulnhniisngbal ance creates an

r €okw o f 1 deas between theory and practice,

c B

ridging the gapalbettlhweemy matchemadhine | earni
serves aspaat headiofg t he consorfdiialm Jlorft etlhlei gl
National Labblrea tfoorry,t hree stplhoensrie t i c a l foundati
t he Natbipamali dkBa a ne wleyr fdoerpmlaonyceed choimgphut i n g
wit himsdttwhewal l s . F u #ntyhie rImmosrtei,t utthee oRf fer s hel
partners 1n mathematics as wel!l as 1n apply
t hre wor k

The institute also participatesmatni catther
community. Researchers of the ficnsjto ubyuntacl sp,r o

editing StimndiMatScea manttiicaaar um Hungaricay (a mat
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AlélréRy i ) and Acta Mathematica iHwAncgaadreincya o(fa
Sciences) and workingciamg dditteamsat i gmyanlt hg our
Institute also participates in died semirmati icn
jour malé KHrTaimigeg nt 0 , pme sicadte ama mlnedlha 8§ on variort
for a widely varied audience, ranging from i
other disciplines. Re scimirpgaditea si m f med thteo riinnsg i

talented high school students.

JFEOC L -

https:// ems . pa retsfisi/llceosn/t2e5n0t6/9s e r 1 a l
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SIFFREN 2 SHRYE R

S RN S ADAMPMe part ment of Applied M
Theoretical Phys i os&itAUSMBEASYEET TR v Bhs i t y
HAE B AR JFAMER AR AR B AA T EE 2R Z R HESIVr
IRAA BRI R B F R R DIAE A 1 4 B R R G, DURZ) 1 6 B LA, %
RFET I RZHCEE S0, 2 N A Y B T FC ) BTV R . R 7Ty
BN 2, DRI B B0 B R = i s AT AR A A, B Rl HUr AR SR )
R A A

£ D A MT I FE KRB 0 )\A> £ R 7T U

1. NAEGHESDHT (Applied and Computational Analysi

HA TS i 78 . BUE T Sh I REMA ARG ERZ Tl Hiz0H
SRR N A A IR R R, T AR FH T SEBR N A ) TR

2. RxYpESE (As t rophysics

TS B R BRARS) 15 5 OR PR 2 A 58 B RE IR A B 7 2 A0 25
B i, R TEER. ST EMEEERAUARIMTE RS, TREXR
AT A ERENEGELR, HHES5TZEHBEIMITRE &1,

3. HiERY)EZ (Geophysics

W R NS . R 5l Esh. UREN.

4. B N1F5EES1% (F1l uid and Solid Mechanics

WA 1 IR A )5 ORI 51 R [ 44 7 7 24, IR B A2 B SR

5. BAEM® (Mat hematical Biology

WIS R A 15 AR AT IR LSO R E R . i B —
A ORAE C C BEKEEBEENEM, C C BRE—IUEMMEEROH, HEeES ik
M R ETr, BEEGQIMEES. Y%, Fee sl o7 m ) sk

6. EFEE¥ (Quantum Information

BT PR 76 BT % 2 (X2 H ) — RILASED . B8 FitEEE, 27 EEH
W BT LN B EAEY R S () S AT A

7. HEeE2 (Hi gh Energy Physics

X BRI B 2R S R R4 32—, AN S )T MR S 4 3
FE 224N 77 TH I HE R A AR P > 40 S 1A) R B SR Rl o 3B 2k, V22 TAE N L EIN 8 T
KA ZBMNER TG 2. B0, 5230 DL e S AR
BT B o (5 KRN B 5 1 | A G IR ) B S AN SO 8 5 2/ 5 0

| 22 |



F ¥ 845X T gepio .
@ Center for Mathematical Sciences 2025 Wmter

SCYEWE )

8. MMM BAFEHZE (General Relativity and Cos mol og

AN K BUHIE TN B R BSORT 98 % B 5 e BN LS . NI
H OS HHIHHEN, X0 TH W R 5 i P B X R, Rk
AHRFTEHZEPO (CT G REZTOMLETELH B, HHEEAL2E)r 1 220
Wit 4, BFF “HWTHE: 2 SERIPRT. 2NEREA S, BT 7). SR
73« M PRR/SE B0 DL K T8 S S U T E 1 I R BRI 7T AT

V2R R TAEZ A TUIEHEA vTik, X2 D A MT SIS ) 1 8 ]
o AR RT S L5 EE AT E BR s KBNS, RS S ARZ R
I B AR

Z AR Z BREMAR EHRNEE. HhRELANLENE ST - EEAARG T
PRI TR, FRERSE R T ok T R A T IR 2T RIERT 7. sk, 2400 I
IREL FEIRZERAG EE M TR

ZARSEHARE (E BB AR A AL — 8870« Bl AL e AR T H «
HE R E B DR AR TR H 4 G vke e, BiFR T KSR 5 AR 5N
Tl A E R ZER R

HWIE Z TR TG, T E O RIRA T A U AR
Htys HEIMFRS AR R (N osid A seit =) LK E BRE FEHUR R S 1 &
TER &

SRR 2 5 B YD B R ANDORHES A S0 B AR Sl kil 5 1 Fn iR 51 2,
WA H ARKA BT DR, RREAEAR 7R T BR BB A TE % b 33 184 5%
LR

o D %

https://www.damtp. cam. ac. uk/ damtp
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Popular Mathematics 23145

HIBPLAIR

Rewiring science diplomacy

L AR, BEEAE - BIE R SR B AU RMAR 2, TTHR AR
ERAR A TE R RIENR, RESTIBECXUT Z A48 IRE, R EAFE S8
MES, R BOA BRI B AR TR REXE T o I AR AR 20 i T sk A )3
GBUAMEE IRV R, @I BAEAHN, HRRE AR E bR 3 A SRR AR
K, BEE 203 R S EEUA TE SR, XA IE H 28 2 SIS BUA R 1.
5% [ R R A BRI S 5L I, RSN ER SRR RN 77, UL AU Je
S BB A ——2 5 U RFA A AL

ST, BRI IR L A LR SR, MR AR AR 155 S U
ET IR R 3, SCHBL T A28 5 R Fe AR, IR sCR BUE kAL
K730, M TR A 5y, PARAETE 32 1 [ SRS A SR A O 2% 5 e R A [l 4 . 4
Sy BHEARPHEA AN E R TR, ROV RANES . PISCIE AT 51
P, DU A 2 oKl HLBOR e IR T [ R 2

FIERARRAL I 2R, IR 7T Attt B VR BCRT REI e T
ik BURIY S A CRIE . & [ AT RE 2 F 2k R 4 K SO v 7, B
SAEBOR SR OL T A R N TR BER 70 & 1E. aitk—K, BHEEGEA
T M BT A e —— XM AR AT R AR AR YRR, T B S BT
o

XA S TRz A . SEEI GO R SRFEAEZED) . W IR AL
VORE LA A [ oy B ¢ S O BRIl mgs AR 13X % % RORHIA & IE 7L 508
THEAT R, AMGEN THESIAH, RN TR SR EH S5,

R ARR R e KL, (EARAAAEE RS . 8 B REAR K i BAS AT & 30
RS o P, N [ KBRS (s RS A OO AR, R
W GIAEFITNS S, CRESUE L AL RN SRR IC R . AR, 225 3 (0]
RE X RIMABL A AL HRHEERAA TR U KBRS A AL dhIN, B REE
Vel 2 2R . Ah, XAMEREIEA T REIRIBU KA . SN [ ST g 2 il e
I R RSN K P PR 2K 5 TR AE 4 BR P U7 B 5K i ELX At Ry s R
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HAL AT RN R W, AR RFA NIRRT EUS RV e T8 5% 1 LAt
FHETAOLGAC . A R RERE E R BRI A BB IR A 5 B X B K
FHR IR B E o 24 R S A AT G A B e, B Y NS 0T 3K 2 s K
FHELORIRTE ISR o SR1, S RN IR AR R A fEHE . RS HOEIR)
tHF AR, SR a5 AR 5 B R 20 BT B B E S ) 2 Ak AR R, TR 22
HFRAER, HERDERNI 2 H . FAE PR TR N RIS AE S SE 5% iR

W%, ARIBHEESNE T E R —— Mol BB S5 5 A MM
A =S, T8 M R T AOMR g AL sy . BRSNS B R
B @RGSR T sm A AR I LR O Al RS R e . 528 5 LA AT
YU EE A RS B I ELAR 5 PR M) 2 1 B R

XIFARRL A AN R R A AR o PR BB AL AL T 55 AP, XA B
T B S BEAAN ISR, IR IL R R R R, MBI
i T HERAR. HRETEIFIMESF. Kbk, efma EREE., fila,
FHEAME R BELG T — AL 5y P P —— 3R IR 1A 70 S 56 % ) A5 PR LA B 8 0 o
——(HBEE I (B HERS , AT B8 25 AR D9 55 S A At 1 it 2 e i S B PR AEAL I S R3)
A7 e 2, DR A e AT e e, B O BOR BT A% L, X2
FHNCE W R E A

BEERE . BORSAMEZ AR FER 0 S B0, 7 IR X =S Rt i i # 2%
o B —REIBHEIN N AR ERERRANSE 58T, BT E TSR E B
o JFIORA RO E AL 2 3 AR E L] o

G BBEESNE R EIF AR E R TR S R R AL R A SR 2R
IAREEAY, g LS ARSI, H R R A AN

JEOC B -

https://www.science.org/doi/ 10. 1126/ science.

| 25|


https://www.science.org/doi/10.1126/science.aeb4815

j WK OF o .
g; Center for Mathematical Sciences 2025 Wmter

MM RIFEIR: N T2 B ARt S A e AR T4 e
B TIE B

The Root s of Ne uGraallt eNceht wRberskesa rlHtohw P a v
to Modern Al

By Whitney Clayv
2 G4l 8 O, N B T2 fi ) = Ek——Ca r v e (1 MEGREEN,
1 9 ¢Hopitlit2400), IEGor don and ITHRSMNMAR Mo 2
WIURYHEZRIGFERI char d ; Fe b n mH#ipf IR EVENNMEEIR, 5
ReAFRAT 7 DR, A R 5 THE L A B R 77 A T IR R DGR

Carver Mead (BS ’56, PhD ’60).  John Hopfield. Courtesy of Richard Feynman. Courtesy of
Credit: Bill Youngblood Caltech Archives Caltech Archives

X = AT EE AN I I B S Be R e S g T Rk e A, ERIBER . BATK
0 B ACAR ELE R (R 22 T A AL PR S 2 TSR L SE Oy LR B 12 Ry
X FUTERE RN Al A i L ) R e ) 2

KBTI T — [Vt AR —— GHEHS), ZREEAE 1 9 &
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M1 7 5 B T IR R0k e A R T EE &2 1 3 0OMEZ . Xt
TSR AN 5. 8 A1 1 7 ARERZIEZRT 5 0 8eLL L/ L MI.C
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X3 AHEEEOR A AT SR R H bR B s R B E R 2 1 3 00 E KA
(LMI @AEFEERER). CRIE: El sevierx Scopus

Any SDG 1939 2004 2009 2014 2019 2024

Sum authorsin 30 largest 415,193 595,170 960,255 1,513,549 2,222,057 3,412914
% of World authors 95.7% 94.4% 92.4% 91.9% 90.3% 88.9%

Number of countries selected 30 30 30 30 30 30

LMIC 7 7 7 9 12 12

HIC 23 23 23 21

Countries listed in descending
order of number of authors
(highlight shows LMICs)

18

18

x4 FEAARN RS R B 2 (R EEM R EESERZ 1) 3 0N EKIME
A (LML BEECERLER). CRJE: El sevier Scopus

5DG 2: No Hunger 1999 2004 2009 2014 2019 2024
Sum auth. in 30 largest 113,84 16,681 32,952 56,300 100,282 194,107
% of World total 89.3% 89.6% 87.8% 86.9% 85.4% 84.8%
Number of countries selected 30 30 30 30 30 30
LMIC 11 11 12 14 15 17
HIC 19 19 18 16 15 13

Countries listed in descending
order of number of authors
(highlight shows LMICs)

chn
bra
ind

chn

bra
ind

| 39|



FIra# LT geppo

' Center for Mathematical Sciences

2025 Winter

K5 AEEFT 2 0 245S TRIEFEM T FrEE R R (THEEREHAR 3. 5. 8.1 511 7

IR EE R 2 3 OMER. CRIE: El s e eb@ns S

4) BREBEBINIMTE SCRFIX B /R ?

60.0%

SDG 3 SDG 5 SDG 8 5DG 14 SDG 17
2024 2024 2024 2024 2024
Number of countries selected 30 30 30 30 30
LMIC 11 15 16 13 16
HIC 19 15 14 17 14
chn usa chn chn chn
usa chn usa usa usa
ind ghr ind ind ind
jpn esp idn bra ghr
ita can gbr ita idn
gbr ind bra idn ita
deu aus ita gbr bra
esp bra esp esp deu
bra ita deu fra esp
can deu aus aus aus
fra idn mys can mys
kor zaf can deu can
aus fra pak kor pak
irn eth rus jpn i
tur nid irn rus zaf
rus im kor egy nga
nid nga tur nor tur
twn tur pol mex nld
egy swe fra prt fra
pol ipn zaf mys ukr
idn mys sau bgd sau
che uga jpn irn vnm
sau ken ukr tur kor
pak che nid tha bgd
swe prt vnm nld rus
mex chl nga chl pol
tha gha prt vnm gha
dnk pak tha twn prt
bel mex mex sau ipn
prt sau bgd pol tha
Main funders: % SDG related publications, 2020-2024 Main funders: # SDG related publications, 2020-2024
(Funders w. > 10,000 publs) (Funders w. >10,000 publs)
DAT IND DBT IND &
— [FER RS RFER RUS ®
O NLD NWO NLD »
NRF ZAF NRF ZAF ®
UGC IND UGCIND B
RCHN NOR _RCNMNOR n
NSF BM CHN NSF EM CHN m
SRC SWE SRCSWE m
—————————— SERBIND m
NSE HP CHN NSEHPCHN m
BARF GF CHN BARF GPCHN m
EE———— 5]5F CHE SNSFCHE m
S RS RS RSFRLS ®m
EEE—— SN EFRA ANRFRA B
COMAHCYT MEX | CONAHCYT MEX ®
WT GBR WTGER =
NSE GP CHN MSFGPCHN m
NSF 2P CHN SFZP CHN m
NHMRC AUS MRC AUS m
FAPESF BRA A RA m
A LS AR Us m
SF 1P CHN HN =
I RCEUE UE =
NSE 5P CHN HN =
DSTIING ND wm
CTPRT CTPRT ==
S SERC CAN MSERC CAN mm
I [ G DEL DFGDEL mmm
CPSE CHN CPSE CHN  mm
CAPES BRA CAPES BRA mmm
CNPC BRA CNPO BRA wm
NRFK KOR NRFKKOR
UKRI+ GBR UKRI+ GER s
. |55 PN JSPSIFN  mm
—— SF USA MSF USA o
EC+ ELE FCELUE  n—
IH USA NIH USA  ee—
NSFC CHN MSFC CHM
40,0% 30.0% 20.0% 10.0%  0.0% 0 200,000 400,000

50.0%

9 FRWIRAGHTFC B BHALZUSCHF I
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K9 WoR TAE2 0 2002 2 0 294H], L 1 0 0 R4 ml+r8: Kk e H AR AT 5T
WICHBIATT 3 MFFAESE (R F O WA GRS T HRIAEZR (LMI TH
RF Otk 7t NEZR (HI CHJRF OEXHARF OF, 91 HI ¢k
BRIMZE 245 RS AL MI gCE.

XA B TN A BRRF S — A H 3 AR F 88 L M @EFE I ss AR 78 T
fE, Za THFERR &R TR,

Bl 9 Ze it R R T Bt BN 2 & b SAE T el RESE R e HARAE G B 4 L. 7
RZHAGHT, EX—HET 3 0 26X TEH g st 7 i s Bey, X —F 4 At
AR, Flns AR N HMR.CHIJE DB THISEE N1 HJLFEF 5 0 %X AL
P, % HE B I g FEW FU ) B BTG , FEVF 24500 N 5P Hr 2k B b 3 A K

7E L M1 @, HEHEE 2 ERENA G, A TPTETIER . B,
B =AS, WP, BEEAEES A, B 2 0~ L M1 @5
3 81 B B AR S H bR AR DG T R BB B 2 B —— B SRR SR B IEE R
o
5) BUEEM

TPt T AR J5) AR AR ASE AT RE 2% 7 o 8 IO DU X — B s . AR,
ANA TR (IR TN GG 7R AU R ) IEAE IR . A BRI 58 A8 IE A2
AR, X A B R AR T HES AT RS e H Ak Rl T E . RN
il ER AR B ANE R B — HE R . TR SR R H R IR HERT, RH i
Pt R 3 78 L MI @XTAE, mi# 2 0 28 75 L MI @K TAERIER LB
EFHEI 5 6 %Uksh, L MI BN — BEIGERT i RRSE R 8 B ba S 7e, AdE L
HAERI T AT L

BRI — S B AL

a) MEFTHESBEEREEL . A0 R EEEEEZ L MI @5, 2

HRLERR 7 O R A AN E RS Ie = 2 A, BB IR St 1A BB 5 AL
(BBt Bha « AR TR gD MESK. KR L M1 6 KA 2R ST T 7t B Bl
L5577, AT —TUH R BIAT Sl AT DL 25 [ G178 0K 2 [ 5K S e = 1R 55
LS N PIP

b) L MI [@ 5 &R 15 2 v FFEL K & H AR Tt %5 77 A AT i R R B, A SRR

JREZHZAN L MI @K (e vh, JEAREJE—BEHESID BB
PR FE DR RIKBNH L MI-CMI 61F, it BATH, WyFrEp G E e E
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PRV . EIXEEEIEY, FMAtLshhE WRIRE-ZEE KRR, ik
T ARBAE 5 2 18] T L5

c) HAl, EFRHEFIGEMA (BIAR? O KW L MI @ ARG E 0 E 5T 7T 44
A7 RIEfE, IX BB 2R DAAR O 5 200 Bl SR I 15 ) 52 Ji F R R MR A
DUk, QAR TR . B0, FEPRR 2 AE PRI L MT & 53 SRS
XK AL BRI T FL A IS 5 ARG, S 1 v 22 4 B A] A & 2 A
R 731 o B S A R SRS 5 SR A 1 P, s se e B T itk
Kb 57 R H8H LA B i 2 Bt vl P82 e F A (K AR VAT 3 (1 H AR

JF SR
https://sdgs.un. o0/ BUMGEBZ idted%B00A-&%d FaWH26hgi2d 25
g %2 0Geoegraphyv%20o0f %20Research. pdf#:~:text=Th

he %2 0gr owt h%201i W2%ROdohkabesetrachm%W20for %20t he %
of %20t he %20SDGs
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World University Rankings 2026:

MGy, EPrEERESRTI I TR I A, B (RIELREHE) Xtk
WA REAT AT S, 25 G DA AR 5 25 22 5%, IX R S5 R0 28 [ 5 LF AN WERFY

MR (HE LR ) 2 0 2R A HEA s, WNEEREEE, ERr e
FHIT Ve SC5 BT B2 T A7 A IR AR DR OC R —— BT i & ph DU T 5| SCHapnffir i, IX 4R
PRIL IR Sk 1 A B AT FEAN TR FE (1 KT

PRI, MRAREON O S, RIREIFARSE (L 1 RoR5g 2B, JF BAAfE
— LB E R R E

fln, AR 2 O ERRSR 3 2 E S, P E KRR RIS EAS 7 HE4
6, EAEHLAREBRY TSR 20 AL E G EE B, SR R

R e BR A AR T T R

100
Australia
@
80 | ) Italy Germany United Kingdom

& China @ @ e @ Saudi@Arabia
o ® ; @
S United States Canada .o o
> 60 South Korea Spain e - Pakistan
= India @® © "N & Malaysia  Egypt
g Romapia PO'and ................... ® crance
© 40 Turke :c, ....... . ® Thailand Nigeri

---------- © . geria 2
§ Japan @ Iyaq Taiwan @ Chile
2 Indonesia g Brazil ® Colombia

20 ® ® ®
Ukraine Mexico Algeria Note: The analysis was
based on countries with at least
20 ranked universities.
0 1 l 1
0 20 40 60 80 100

International co-authorship score

HIA B AL T & E R A5 0 5 [ bR a5 24570 . o EAE e BREE 7 TS o

AL ERE L B R 1 A [ RN IR T N DR 22 AR AR [ b
VERIHM R BUR. EDEE AR A AR SE [, T FU U 1 0 R W e AT T [ B & A
ISP ES I

AR ZARMN S R F AFEBER R BIZ Car o1 i n e XINEfganllelft 7t J i 7t
J B EAR AT TIRATR T . MR, IX B o S et o [E R A SR AT E R FE 2
Hrdise, RS “IERMIT AT Us L 1 AR5 o E TR,

A FEIE : “ BAVE B E R RIS, XA HA RO I E A4
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B, ERWTAT O, o E R I AR H e (B S R IB IR K — B ST I
KR, XTI AR LE R e 5 [ P B LI R 152 3 SE il 7

R e 5 S EINIE BLEEAT XS E, ARSEE “ HLRJR I RIR A AR oo MURHE SR AR
HIRIEHWNRE IR

XM A AEHEA B T B B R [ (R IO K A TR Rt B 7 T T
FEFAT 54, AEAE M B B & 7 T A4 5 o

R ) —m, BRI E RS2 R S 1, BRI RS 2 46, IXUEY
5 [ A AR AN 7] - RHF L

Wa g nferr, BRI “Sfi TRy WEXZ —, Stk Eix
SRR “OCEEmEs L7 FIRETRI, EA “ AR 4ERF AR Rk ERFEOR T
W AR B AT BB

MRYEHEA B, WML AT [ R R B3RS 1 s P, R EAT
[ bR B AR KT AR w0 1T 4R 2 2 3K P AN AT PRI 45 73 AT Foe IR

JEOSC L -

https:// www. timeshighaneduewcasnikil hidz.Gicrbnaag h e ws / wo

obabllaboration
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2 OB AR wEPHEH TR

The Best of the 20th Century: Edit

By Barry A. Ci

AXNHETHI ack D@EFgamrca s 783 0 DHRGHT KEE. X

BB 2 O Rb e B TR AR P AR 1R oM o PPk HE ) SR 42 I TR Py 0 45 »
SR RIS (BEMUVBD . FAiBik (2RI Ky Iesvalis i CRMRL
PERGEORAE R #ITE GRBOERETEED . F o r toltdhin® & (Rididnfe
WHED. QREVE GERFREETHRED . Py GRrakr) . Pl Bk (55
WP A RO REINGEE HOe 5WENAD, PLUAHGE 2 HEE (N AR
RO o

XA AMNAE B B R RGN, AR SERR N R R e sh 7R, T
P, WIBR SRR R e . CERGRE 2 A, TS tH BRI R 4k 2 70 i /)
kb

Al gioss t hke wWorrede # b giosp aliant.1 n , to be cold. Ne
al gorithm, whi c h -Kshtweanrsi zimn s, t etahde -dneaonmeu raolf Atrla b
scholar wahtfo s ke vl bwmoukg adbeavioal hv e d ’si nht iog htaolsdgadyto ro d
textbo-Kkwa z Al stressed the 1mportance of mc
probl e ms. Wer e hlide naor oddmuwb tt old@a yji mpressed by
eponymous approach.

Some of t he very best algorithms of t he
Janvaryd Fgyb20CO0mpasineg&kfkn§cinencgongnt public
t he American Institute of Physics and the
DongarrWniofertshiety of Tennessee and Oak Ridge
Suldiwvfi the Center for Co mp uteifnegn s ¢ iAennacl eyss e &
together a “1Topt Tehe Algoaltl t’hime of the Century

“We tried to assemble the 10 algorithms wit
and pr actciec ea nodf esnagiienrh e r 2 Alkohn gcaernrtau raynd Sul 1 1 v
As wit bl (A nlyi stto,p t-h a d rsneslaeleetcrtei nobnosucnodn ttroo vbeer s 1 a
they acknowledge. When it comes to picking t
alogithm.

Wit hout fur's¢ hthe ad®dSHhodp in chronologica
names associated with #abheballgoriaphphmoxs meaid
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algorithms take shape over time, with many c

1946JoheuwmamnN Stan Ulam, and Nick Metropolii
Laboratory, ¢ ooakl guopr itthhem,MeatVkeaopt akl niCsavml @ s me thlke o d

The Metropolis algorithm aims to obtain ap
with unhynamgaayb degraed ©d dombdomt orial pr o
size, by mi mi cking a random ’pr orceepsust.at Gomer
deter minist isc fciatltciunlga ttihoant, ointe of 1 ts earlie

of rma mduomber s .

1947 George Dantzig, at thesilmpNBxCamepg hoadt ifomr
programming

In terms of widespseadgoapplt hmat somneDaodt #i
of all t pmogr dmmiemg domine world of
i ndtwur y, where economic sur\ ends on
optiwmitzkin budgetary and of straints.
t e e’plr obl ems of i1industryo#f: nonlinear

linear programming 1s s 0 dictated

computationasli mpudge tme)t hTwhdey e goafn t

In terms of wide-
arriving at opti mal ans wspread use, Georget h o u g h t ]
Dantzig’s simplex
susceptible to exponiem tpraa c methodisamongthe t he al gor
) ) o ) most successful al- )
highly —owhfichi eemt itself s aygorithmsofalltimeri ng 1 nt et

about the mnature of computation.

1950 MagnHestenes, Eduard Stiefel, and Corne]
NumericalatAndley Niag i onal Bureau of Ktywyhdwrds,
subspace iteration met hods

These algorithms address itnlge egqaamimglsy osfi 1
Ax=b. The odatccohu,r sAj s i & nhramgaet r i x , so that t h
ans web/Ais not so e(alsnyd et eod“dciombpkustoem ot a part i c
useful concept . )—s ulcther aatsi ve ol matnlgdhcde qtiat mo n
Kx,=Kx b Axwith a sinlbkast imbhecdllxpA—l cad to the
study ydfovKsubspgowecess heNaRmesdian mat hematician

subspaces ar e spanned by powcrresmaofudet omntr i
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r,=b -Ax,. Lanczos found a nifty way & osgkapaade

when t hies maymmet ri c. Hestenes and Stiefel pr
as the conjugate gradibathmeymmdtrforasgdgspoesmn
Over the last 50 years, numtewmsdedesthasechaid ¢
The current suite I sylmmed 1 ¢t eclysit gues s fwa it h
GMRES a-@€aGS BAB. (GMR¥E€EGS BABl premiered in SIAN
Scientific and Statistirceaslp eCotmpvuetliyng), i n 198

1951 Al ston Householder of Oak Ridge Nat i
decompositi otnoa Imaatprpirxo accohmput ati ons
The ability to factor matrices 1nto trian

forms haosutt tronebde exhe edthelt gmmesi il on dll appr o

]
]

ftware develfdpxndl o apdo matrix

packages. It also facilita anal ysis
one ofbutpledbi g of numerical al gebra.
J ames Wil kinsoan oPfhyshealNa .'y in

London published a seminal the Jour

-
[

i t“Brerdor Anal ysisofofMatimrieX t

on
[

sed on the LU decomposit

Alston Householder

lower atndi mmpgpwlrar factors.)

1957 JBahenkus leads a teamFarnrt daBBmM a pt idmiveil mg 1 mc

The c¢creation of Fortran may rank as the s

computer programmineg: Finally, scientists (¢
wantéedto do, without having to deAkthdught o
mode st by modern —FEomprder [ s tcaonndsairsdtse d of

asse-mhhyguage -—+tnhset reumantdilyd s was mnonet hel ess ¢ a

sophtsetdicoamputations. As Backus Fhoirmsrealnf Ir, e cl:
and ITTIT1, publilshiekd Amn all9s9 80 fi nt hteh etih ¢ t @ o mp o [ ¢
“produced coedéi oifenscuyc ht hat 1ts output woul d

sudi &€d 1t .

195691) . G. F. Francis of Ferrantii Ltd.
eigenval uesQRkalogvmr iatsh m h e

, London
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Eigenvalues are arguably the mostantport a:

they can be thel’¢trreilcaktiievsetl yt oe acsoymptuot et.r ans f or

matr i’sx“al Wmausptp er triangular, me ani nmgo nzmeer owi t |
entries just below the main diagonal. Bu't (
l aunching dncavolhomdaha va al . The QR algorithr
the QR decomposition, which wrmattersi XA Q sa ntdh e:

upper triangular matrix RA=QRhinstAga=RQ,r owmicthh 1 t e
a few bell sfoandcwkilstrlags ng convergence to
mi-8960s, the QR al gbormhdhdhabhedreobgdemdbda bmed © 1 ¢

calculations.

1962Tony Hoare of. EllamddcQwBirpkshemtst, s Lt d

Put tNtthg ngs in numerical -oumumbiphkdbemuaadhnoe:
intellectual challoefhgdoilng ss a’snq adleggk sy tnlghowansyes
ageld recursive strategyobvYe di vé dplreanieckhet m mmsh in:
“piVveeparate the “biRfgn® méitbemadtes @©ds compare
pivot), andptbeadnepeaoahn ¢t Hsc hp opsislieb.l eAlttoh oguegth
alNM(N-1)/2comparisons (especially ifemoonuacela
thamtalready sorted!), QO(iNogN)erftficiemcyn dtvesr
simplicity hatsh emtapdres hQiulid kssforctomtpyp.t at i onal co

1965)James Cooley of the IBM T.1J. Wat son Rese
University and AT&T Bfealslt LKobwrriaetro rtirecasn sufnovrem 1

Easily t-heambsthgfakgorithm 1in applied math
smngl processing. The underlying 1dea goes b

of asteroids), HBwtkeyt pwpsr thhatComhdyg 1t cl

transfor ms can be computed. L1 k-2 n-d®uniqcukesro r t ,
strategy to reO((N2>eh@me @(Nog hi)sf ir boll [~
But unl rkettQai ¢ hmpl e ment a ‘ S (at
. . . . L
s1ight) mnonintuitive and A% 1an st
1 t sgealvfe comput enrp es aise ntcoe - 1 gate
the i1inherent complpexibtl ¢ n putati
al gorithms. John Tukey

James Cooley
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1977 Hel aman Ferguson and Rodney Forcade of

integer relation detection algorithm
The problem i1s an ol dnwmber ¥giXyseany,a alrwen c h

there Bnaecgar(snot all @ax+afotr. &wh 0T hiFr=2,
he v
expans xéxy. okfffx,i s rational, the expansion te
velgiinvdsmaltPhetegamsh, I f the Euclidetan algo

-t

enerable Euclidean algorithm -fdroaccst itohne ]

[t

nr a
termirmmatef you simply gethenithd ofirzgombungn
l eapsrtovides l ower bohuen dssmaolnl etshhe intzgenfrela
Forcdsadgeneralizationd,i faflitchudugh omucmp Imomreent ( a
also more power ful. Their detectionthd gorit
precise coef ficiiaelnst ss aotfi stfth e dp dblyyntohme t hird a
B,=3.54409( a n ,=3.564405,0 f t he logistic map. (The 1 at
120; its 1ar 2/8.t) clote fhfaiscsieefnstb ipn ewnd dphiaf yiomg

with Feynman diagrams in quantum field theor

1987 Leslie Greengard and VliadimfasRomblthpel
algorithm

This algorithm overcomes -booncky osfismuhl¢ahtleii ofng € ¢
t hat accurate cal ooul aN i paarst 1ocfl etsh el nrhoetriaccrt si n |
electrostatic forces (think stars 1n a gala
O(Nz)comput—aotnieonfsor earcthi cplaeisr. offhep fast multip
wi tO(N) comput ationsusilntg dnouelst ispoo lbey expansi ons
dipole moment, quadrupol e, and sogfounphpfto
partinclas 1 ocal group. A hierarchical decomyg
evetarnrger groups aOsn ed iosft atnhcee sd iisntcirnecats ea.d vant a |
al gorithm 1s t hat 1t cC ome s equippenmdanwi th r-
met hods 1 ack.

Wh at new insights and algorithms wild]l t he
obviou¥%l pewdcm o wnh uftnodrr eadn oytehaerrs . One thing see
Sullivan writes 1 n -1tOh elTihsatt,n e dyu i tesgn drmuartg ot ¢ hb e
very restful for wus, but 1t 1s mnot going to
JRSCRERE

https://www.cs.cornell.edu/courses/ cs6241/ 20
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