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Industrial and Applied Mathematics in Korea:

the present and the future

# 1 % & :The Korean math community, in close collaborations with its
government, has initiated a series of programs to build industrial mathematics
ecosystems in Korea. The programs involve universities, startup companies,
research institutes, and the government. Educational components including
university curriculum updates and student internship are essential ingredients of
the programs.




NRIVTF 4 RAAvY 3y
FRAE  SEIOZFEFHEDO BNITIE > 72U FOREIZ O W TETRE L7z,

1. 3% $OERE2ER L ES TSRO R
& ERE

2. B HOERIEAER LI B BFRATIEEO AN
BRICOWT

3. BTSRRI ZERT IS B BRI A RIS R EE D




RRER enawsanosmn

HEI BREBE (D

WH2BER AR TR
IR - BB EIRA L
WS SRS IEIC T 5 M)
[ 5 L g

MHRBEDLD BFEPEZD]

HRLBE
XEBHEFELEOBEA/R— 3y
[Zm -l

TRE28E28208
XERPE
BEAIR—=2320"w b

HMEAI/R—2 30 DOEFA[20064F ~ ]
2006%
HEEMBEMETs #5458 Ishohf-f¥—8%)

O BAQMFHRAENDYE@LRIRERT
O #ELhsHLOPRARROHLDOLEHEIRH

200 7% JSTHEHAEHEEEER
é?#tﬁﬁﬁtmmﬂm;é7u—ozw—®§mﬁ

O REE: AR (LR RFS FHEEEE S MMM 242)
O CREST:137-4(2008~20154E )
OEEH+:314 (2007~ 20124 BF)
OFXERRT—~

- WELEBOBBET VLV 2L —ay, RiERE

- ALINIAFVNADERTFA

— BRI ST AR

- KEREOAREOELELDOTN

— SOBBEA | & D AL ORRER

- HHENPORE-ERORBEBETIVTEGA

F——

20094 XEHPHE §Elﬁil-3’aﬁ'6

BURIRE
BE1 BRAOHHN

W WEHP LR ERLOEMO|
Bﬂﬂ!ﬂ ek (2 e

RE1: 2EOHFERLIOEMH

Sl
BT HEHEH MR R IEN PR

® XPAFFAEY ey

© ERFIA-EXEMERE cRAEEERI—5L(20075~)
WPI-AIMR (T4 FH B 5 S L TR
) 8o = k(20124 ~)
AR A— (20135 ~)

o A Em A

i%g AT

\m |P£1u§1::'ulmi!aﬁ=ﬁﬂﬁ

§ HE #ﬂﬁ.ﬁﬁﬁl MR
F, tz# )

201 7 ,f 2 £ % f 7% !as‘iﬁ TR BPTEA (20155 ~)
ﬁ RAARE)

oFEMKE
IR (196345 ~)
HepEit2— (20136 ~)
KR

- TANPRERR LS
(2015%~)

T

S

g-?i JS!— MEMEHNEREEY
00794~

4]

®’E1:2H

a#«m_ k3
N

= el

'-'-‘-%ﬁﬂ%’i‘:%%"u’ﬂ'?ﬁ B
S EH

I=2LY h
SERIL—T 4B £ ﬁﬁ#l THOTHREORE 5
& —famE i 2@ HATUAFT
p oSl - '%ES;E%?'EE SIERE
)77
SBFESATOLE A BAAOD) RS E) fla
REREAE £ e
%— |

/%7&?#’\0)

Z
gg%f-g mﬁJﬁT—ﬁﬂﬁzwﬁg &

WA MR

RE2: JSTHRAMAIEHRHEEE
D F RS

2014 B LY. FilzICHPEHEL-HREMNARE

mmasmxmmx;x#mwm %518)
=EHUF: 1850 0E (2014 4E BEOFRAA, 20154E EFOFRME) e

BAFEE




A FEERARER
MERHAEHOHEDR

HFR O AT ORI O E R HEFE

KB AR R CARE AR, 00U PEAR RURRCAT MR
AAGAAESS B3 (2000% : 742520144 : 91

. CRRFEETEFIREOBEM IRIAEORXEBES | [SE~10ROEORMES |
1 T 1500

90 -+

80 |

70 +

o] « IRE SIS

m +

ol oy

w 4

w 4

w |

0 . -

20114F 20124F 30134F 20144F 2015%F HHA: FLYOCS— Web of Scienc
BE 1 ZERERS GiH)

MERFa&RtHE

- SRR EEALCESTRSHROBE

mES
TR2852H20H

HEHNSHEOERCEDD T

Fiit BEEERLLE |

b4 (A nieT a5

EEREOES (1)

REE - BREBNRRAORE NENShERe) PERIFRSIURRIFRICSIZDN
EXHESEAREREAT. —EOMDWEHNTONTEE,

BRI

+ WHRE R R SISO REBTRD SR

+ SEBRIEEPIOEB B LRI

| EEYOBHIC LD AHER

: 4 MR RGN B S S P ORE

[7, I S VI R

BT ENRES

O NK, BEXROAFEFIA - RERAFRMDAOEE (2013, 2014)
O MPRMTOUS LOMM,. CREST - ZEAMT SO - #16 (201 3)
O XHEHY-/R-23>0"w hOIE (2011)

O BFREESHSERRRS CLSMEFr UF/CUEN (2011)

O B4 MBI RN BT RHRRICDVWTONEE (201 1)

EEHREOER

BRE L TELSBCHIT D ZOLSRRDFHUSHREE
BCKEEELEATSENEEDNTVWS !

SRR AL TP R E IR E

COEFHIOHY - HENPEERALUERATREMREIC
BT 3ERRBCDONTEIET > ADRREFAR !




#HF - BERNFEEAUCESTRSHARECHT SR
DIEFT A LERDT—HDIRE

RN
R TRSEHEOME
R

AHWE

WA ATE S BRFERR

EHECEOTSHBBEHORATMETHD
EEASNIBRDREE

sHE A

2EOHT - BENFRAFHE, MEPs, EER -
DEBHINCL DA I v AR

2EDOHF -
SRR P RIATHEE

b EWEORRTY FO—-28
N RRRSSO=—Xi
mana

238 FUFCF ERIRARATE IR WA
KEFMWE BUEARFAFREFIATN W8
TEiE e LA FRNRE SRR e

= AT 1W4E - =27 LARFUHUN BRI L 3
N Tk PHIEAYE T SRR T AR L.
A B AR TR S AN R Y — R
SR B3 FREBAFET PRSI AR s
A R BEAFAFRIEFIAE Wi

A AMKFTA - T2 T - A T2 HUERFRR Wil
=288 ST IIRRTERRR Mg

& WRAFAFRMEHFARAR

Bk I WREAPAFRBIBEFIARE 8

Rl RN LA PR T H PSR MW S AL NPT S — 8

B —B Lbobie o e S e b e B PR

A NMARETR - T2 TF - A2 UHAAMR

*E BT IR - = AT LHTTHR BRI UY—F - PREZAR—9—
W HE A FNOME TS — M5 -8R

BE LT BEEAFAFRIDFRRN Wi

i BT AP MR AT T2+ THEEMED

Wik BE WP AP RSB E IR W

+ HMRPAROSESSWEWMATONEE

+ AT - WENMONE. NERRORR. HEME0RMICOVWTER

e —
*Gill— (REEXY - BRCANEES) | MESTT (LAY - B
B BEEESE | F2) . HAE ONFAT) . BONZ (RHSEARA) . SHER ()
EAY) | WY (REAFIIRRAATON

BT (HF) . WSS (PR | SRS (RSTRE)

e Bildg (WECCE) . aF—% (NRAY) | EREE ()

WRBW (SHUFNET) . LEEF (NTT ) . XRE§ (F3788BE)
AAHEE (ZI2) . PHEHE \—E-w P - FSAT - 2AFLX)

(1) % - HEHFHEEALEENTFASHROIE

1 BN

1 BAICETIEY - RREYHARRORERRE S Tonm
1OMESCESRY - BENVRSTHREEN

4 FERRCEDNSPRSHFRONS

(2) AHFE

I BEW (PY - BEE) AORFRN
I XFFETORTRR
I EEROEr UFNZ

(3) ShlEBHEE AL PR

1) EECD RS A R R I
¥ P F OB A
3 [P T DR RN TE S R A

07 - SHENFORSMEICOVTOEEAE

ER2IFEMEEPLELT, BF - RERFPEFALL
ROTREMROBMNE

1. ERRY - SRS BEHTHERN £ TOMREOEHEE
EEIMME

2. BEENHHSOHF - HIERFMSHROBEHIE
CEREE

3. R OERCHIT DU - HIERFRSHR ISR
&M

=l BRI g —




#HF - FEPNZOMSHRICOVTOEEERE

H B - SIBENEE ISR U RS RS OE

1. WD?‘JE—‘{ el ]

Eﬁt
- EFSRC

2. BAOEFEI=Z2 "5
+ Einstein Center for Mathematics {Matheon)
- IR DGR REOmn

3. FiRESR PR ROZIRRR
- HEEARMOPIMAR

- ISR IR
4. FHMESICEDHY - BIERFRASHROBE
- NSF5— 12 &- SHTFLAE
- MathSciteti= & SHREE
by
OB

Web @&, E7UZY, A2HE1—

HZF - EPZFOMSTRZEHEERRE - €25 —0DRE

k21 FELIEE, TS OMSTHREMLL TLSHEHA - #E
FFALR MBS CH LT, BUHOMKEREICOVTEETS

1. BPRMIOISL
2. ;tr!mm - FEIEATTHAR
104 SRR U

ﬂm
« NHXETZ - TATF - o 22 U—TRA
- Wk AT Fa—

e 3 - amt /'9'—

mwmt:a- 5y
- mtxslmumm:.ua*r_a k-

- MERR RS AR TR E 5~
mmmm

L D
*BAMARRAM SR - AR
4. CREST - #4370 J5 4

F—

-

BREBORNOSR. BELRECSICEFUIETS

BEAMBEREF T UTINA

5. MtREREOFrUFIR

EROBEE NERLS) THICEMDST. B IRUR THS.
= B3P LERHSAOETIMEL <D (TERSERORDICHFERILD)

ENGRST, "B HAOPELBSEET, APRFTOIREEESRENELI

= REOERYE T ERRERAL TO AERORRES SEREIES
(RAFAG LM HEENS)
- BARO HEIFERUEFRRL TU < XFRORED [SPARE] CASND

ChidaEh

e 2uwadstoli S W T s & TEES) (CIRMEE EFS

1. Mo FRamEimn

O B ERRFRETSY DX —h
@ CRESTRAZNf). ABARAD=—X

2. AHER
o HFREREONR

P BFPSAABRAORVCELDSAHONR @ BFROEREU- TSRO
@ EROT LA AN LR b O—2

3. MAMETERRR A

RS 1 ZFEREWRS (IR

HREDTN SOBRT - HIBHF

HE ﬁﬂ ﬂ@!ﬁ@béﬂm t =\of .un

JLBEXRF
BT RFHARAHIB SAEM PR > 5~
MV A

Bi : FRFIHNSOHF - SIEHTFRSAROSE
WBEECEY SLHICTF 2 or— MNEE, BHEE,
EvULY, (2581 —%ERBL. RBEIERYTS

H8S7 > o— MEE

FBIFORY (KM BHEE

Evu>y

Hh WK (XSt BRMRS P 7 10—. Bhl—RSrE
ATBHFEAP )

1 oET =
HE., PE. BE. ASYOTY. HIREIEY NN, EMY.
HERIER DML R P ICE I SBELHTER




BRAEET
ORAIFE - IAFEOWTELLA,

@2 - SFEORPRRBBERRE (C)ORIRE (MPLSMORRES
) 2hhSIRERIC300HEHL, 70— MNIEREEM. EE1178

EEEOTRSS
40
35
0
25 23
20
5 - 14‘
7 9 9
3 3 3
zElIOOOI. lll '
o ah ok F S F F KA S
&,‘@’6& TS T ET

ERF(CHITDHF - SIERFOFRIRIR 3R

CNFTHEE - WIHEE S ORRWS
FORMOBERGRECEOT, WS
DWFTOGHERE L =R B D ET?

RESNIWRPICHNT, il
W BEHSTHTTH?

o EoTUES p @2 TUEL o BEE add sl « MEE
5 3%DMREN M E#EST 5 2 9%DMFT AN - WITH |
3, BEFOHMELEOMRE FELSTEICL o THRICHE
HEFEESTS BABSARLEATNG |

7 - SIERF O - Aoz E

Sk, WHOMRERICHNTH WAOMRHTFCENTHSE 2

# - BIERE TOFECRENGE BEPNLRERER DA GE
HTESLBONFETN? TL&IM?
4 I 5
n B3 g EoTLWL a0 S5 il g BWTIINLY w SHPESLL

7 4%OMEEN LY - WEHFOTETRRICEATES, 0% - N
MEREH DM ESBEL LTS, REICEALTLSHIRENS 2%TH
BCEEBADE, 2 2%OMRBIIBY - HANEOFROAHIEES
UTWSH, RIICIZERATETVRL.

SHRBIEBLASPROFI RS & B

nsREmEEERRR conne SHDROBRTSZ {HMRINE
sCeEnsEsesnzTr? 5K [BEVWOEMAEOR

2] . WIS . [EBK) . R
W) . HERED (-5
F—5-) |

FRCOMFEMECENML TLVEL
| (3.5%LDEMLTLVRLY)
[CEMD5T 4 4 %OTRENH
MISTERHR COBRZMN (JF
RIC) BROEBATNS

A2 E21—

Tr-LX - F—F—F (BRERF)
KPP ESRIBE

FLuo2 - EZ0F—E (BRERT)
Za-3-TXRPI—SBPRRANE

SERE (HHAIYE) Jae Kyoung KimE (EUlEms)
LEEERA I AR T YRS MR R EWCCE (KAIST) BrrEi

ND PR (1HTFENE)

AILH— - TP =T AR (hFREIE)
TUZR R AHET R

AO-ZSREIN - AR —T8
¥ - D2Ea—S—RPHTTURN R

Sr—AhZ - F—F—FK (MEEEY)
A FRFEFRIRIBR

NSFIRESIRNT 05 A% BN ICHE,
ISAFEFHRMEETICZD2OTDISLEREL.
FHEHDEE10FMOSHTHI0EAISRELTULS,

FRNENPEERT SLDICHERRPHFICONT | CRARYOSTONT
I£2WT, +ARERETICNHETESS, CNOSHET SRMROEN
EEVWLT., EDLSERFHREITREHSOL. HERSRVDS,

EOIRS(CMT IBEET/LOMBRRCE. 193 9FOM—IL - TLFa
ORENENRCR S EELERERTCLERALE.

ROFMIZER AL T [MPENBFER
l:ﬁ] CET, SDRVRDTFHIE TN
B




WS 1 ZEAERS (EE)

BXRE (HWRIF)
LA W T

FMEEOLSLATHANECSVTIE. HLLEFOMBARE
ROBWERECESTTHSS.

BMEITOST2 hTIR, BENERCENZANEDDS, M
EEEERORIT, TSR, RENNTILTVLAORR.
ERL. EFUIRUICRTTERL.

A F—Fw MERI LT, F—J, Tx-ATwsd, AF—FITx
2 OLSy hh—FRR (BRERORRGENE) 2ET0L8CHT
HHS, TINITEEVAIZCHNTAE,

ERHAEHISY - BIENEHBHOBLD
AHOBEBHEC G TRIDS & SRR
HHER. ok EFSRNTSEN, Rit
ROMBEREU—KTB/235

SRSBTER
HRPRBED S

RACELCCC

EERTFHREER
B - RENFEER 5 I AT

RN L S L [2016.2.20)
BELT (REX®)

BRK8HFR, 77 8 A ER
SHRDMFEEMRMEHE

o B : MSRI, IPAM(LA) () , Poincare Cr ({b) ,

ESIMP(S 2 LT« »H—, =KX FYTF), MFO
(#) . Lorentz Cr (3 >4) , Warwick U.,
Oxford Wolfson Cr for Math.Bio. ()

o L7 : NCTMT(&%), Chem IM (Xig) ,
TSIMF(#7I &), BICMR(4E3), <X hFAKX%E, NTU
L uHR—IL, IBS-CGP(&&E). SCMS(Li#E)

o EM : RIMS, HiEHEHER. EREIF—nDI2R,
Ritxmofg, FREXSE GrEHE)

MY A XEFH

o BiRRE . 70~804
o FH : F£R2E~-4E
EEfITHRBE» 55FILLE:
MR REEEORKRTS
B, 50FF%F : 2~38
HREEERICHTS
B : 50 x7HFAx70&=#2{5F5HA
SERAEARIE# - 1000~3000A

|
|
BB E R RAOER

I KPAMBAER : TYLRA MY, HES, R9PRTTLY,
DA—1 w S RPWMPTHER, RIMS, MR,
FARRMBEWRER. KIAS, A LT LHEZHTI—UH

Il EAFAFREALREH (WM LO0T—TBR)
MSRL IPAM, 22 LT 1 2 H—8. HIM(FA Y|, NCTS(&%).
HiXEMDI+—5 L

Il M ERM R ERRR (hT77 LA
MFO(Oberwolfach, FA ) | M7 2h LEIER, /{27,
TSIMF(EM®) . FARLELE—, IAS(LUHR—IL),
WAERESF—nIR

BELGCE

cERUMEEE Y TIIERAAT L.

o BT —TOHREILMIE - BORICERE LES.

OBT—VICHFYTLRILOEERZS.

o BEFOEMERT (TSIMF:ENED/3EXEF)

o International (TSIMF:ZM&E D 1/3(L@HAMNS)

o BB VR : B - B - TRRE
MERE—RD RS v T DFER

o il : MRS LOMERSE, & LTHIRY,
KEVFHEITHE D & - RPFHIZOLITFS.




HEORGSL, IEORRAOEHD T,
RIMSHAS3DE11T54HE, R4 v 7, BH~AOK
=LABPNGS.

HAEC, HEELSETHE - SMURECHARBL,
’FSEI PEEFHRTICLOTEDIEBOMREE
N

EvmE#REOATLY, ERMCOREENE
BTV B IEMERTRRIED AL,

1813588 (Hyungju Park)

FHEDEE LT LS R
Q1. MREZHRBKRIE?
ABEORBIFEEIEBEIATRESLS
HEZHL-OICITERICL I EENESR.
Q2. TOWMREOEHEZHLI-LOMLE
A BLICBICRAZMERRIILH TS,
1048, 20F#IC DA B ATREN.

v CHOLEBRERIZNERITALANEER. 3

Applied & industrial
mathematics in Korea
- the present and the future -

Hyungju Park

National Institute for Mathematical Sciences

Modern History of Korea
Education, education and
education...

and then
Economic Breakthrough came

Hendrick Hamel, a Duteh
sailor who lived in Korea for
13 years in 17th Century:

K

Jean Henri Zuber, a French

painter and a soldier who
participated in a battle
sqmlj:tlea Lrph Tent school during
ook oo Korean Civil War in 1950s

This took 60 years




What’s next ?

Math Educational in K12

. pace of g
« Amount of is ing, and is quickly replaced by more advanced ones.
= Rather than accumulating knowledge, students should leam “how o learn when needed”

+ Mathematics has become a social cost (rather than an asset)

DECD average 8.6%, Korea 19.3%, USA 8.4%. France 8.2%, Finland 0.7%

+ PISAscone #1 Finland 1853 poirts , 82 Korea 1625 poants
* Leaming eScancy index: 81 Fintand, 524 Korea

going tar beyond that point
« Past curriculum reforms have reduced amount of materials to lsam, but the tougher college
. i materials forever and 1o repeatedly solve

+ K12 Math education reform is urgently needed

Mathematics and Jobs in Korea

= Attop in Korea, ics is an i ingly popular discipline: Math
department usually ranks among top two departments at Seoul National University, KAIST,
POSTECH, Yonsel University, Korea University.

= Talented students are entering mathematics depts. For example, Korea is doing quite well at
IMO, and 77% of IMO medalists since 1988 have chosen mathematics as their college majors,
and many of them end up with receiving Ph.D.s in mathematics.

+ Financial sectors and ICT sectors are growingly interested in hiring math graduates.

Career Path of New PhDs in Korea

« BS:89.8% MS: 8.3% PhD: 1.9%

« Career Path of 274 recent PhDs
+ Universities: 28.8%
# K12 schools: 23.4%
+ Research Institutes: 8.8%
 Incustrial companies: 1.8%
# Startups: 1.8%

+ Govemnment: 1.8%

Mathematical Research in Korea

In terms of

P Korea ranks 11" in the world
In terms of increase of research productivity during the past 15 years, China & Korea show
unprecedented performance
In terms of quality of research, increasing number of young Korean researchers are

ing and ining results on topics being & major problems in the
mainsiream research community

In particular, Seoul ICM 2014 payed a role in rapidly globalizing the research topics among
young researchers

= In contrast to the rapid P of pure its use in solfving real workd
problems shows little progress. The membership of KMS and KSIAM still stands at 88:12
= The itles that math iclans can find to receive training to move from pure

toi ial careers are virtually non-existent

Industrial Mathematics

Solving the problems of
the real world
Using mathematical tools




Two types of Industrial Mathematics

% Use mathematics to overcome challenges in
traditional industries

=» Develop market changing

products

% Turn mathematical insights into new products
= Math-based Startups
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Building Industrial Math Eco-
system in Korea

= Creating a national added-
value

Building Industrial Math Eco-system

= The increasingly high quality of mathematical research, and the encouraging
social trend of bright students entering into the mathematical careers could
L solid foundations for developing industrial matt ics in Korea

= NIMS recently launched the Industrial Mathematics Ignition Program, and
awarded 21 teams with a total of 2.5 million USD, encouraging career
t ians to have her look at the possibility of using their research for
real world problems
= The 21 teams are using their local networks to approach nearby industries and
starting to find the problems they can work together on

= While the 21 teams are pioneering to create a new mode of research with their
local industries, NIMS is focusing on national agendas and startups.

Building Industrial Math Eco-system

= The whole initiative is more than an R&D project

Involving undergraduate and graduate students in the process and having them
exposed to the industrial p are i :

The curriculum at math departments should also be updated

The companies that have had successful collaboration experiences with
mathematicians are likely to hire students with such background and training <
new career path for math graduates

Incubator program for math-based startups: Should include “free use of experts”
and “free use of on-demand classes™

In March of 2016, NIMS is opening an Industrial Math Innovation Center in the city
of Pangyo, a Korean equivalent of Silicon Valley where many startups are based
= will collect the problems and will distribute them among researchers

Ongoing Proposal on IMIC
(Industrial Mathematics Innovation Center)

A Follow-up program after the IM Ignition Program
Establish up to 9 ters at universities nati id
Each center’s annual budget is 0.5~1 million dollars.

Research and education should be tightly integrated at the centers, and
should address the problems raised by startups and big companies

Efforts for curriculum updates and industrial internship should be positively
evaluated during the selection process and during the evaluation phase.
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Educational & Cultural Aspects

* Should make efforts to form societal on the value of ics in
wslalnabw of the aor.imy =» A strong math popularization program should be da\lalnpod
. of hi &wlwmlaspedsofmmemahcsommmiome
awad’ymﬂu:ofumed“ ts into ion, and to the use of public money
for mathematical research
= Transformation of the soclety's view on mathematics
(O1d) Burden or Cost to the society (frustrating school kids with exam-
and out-of-school tutoring etc) &

{New) A core in educating the citizens with logical, creative and critical thinking
capabllity & a key to future innovation

= This includes math museums, new reading materials on math history and examples of math
being used in the real world, and a new mechanism to interact with K12 math teachers
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HOE: Ml (MNP 22— aRER) 12/18/2014 21 September 2015 ) '
#4E: EMER (Google) 2/2/2015 Heid Ladtord
¥SE: AIskE (dwango) 5/12/2015
WEE: HEME (RERER) 10/22/2015 In some other countries, the experiment has just begun. (FPBE) In lapan,
H7E: EBEELAl (FE2EHE) 11/20/2015 theoretical physicist Tetsuo Hatsuda left the University of Tokyo in part because
WeE: BRBELEVTT—4 (1500) 3/01/2016 he felt that the boundaries between disciplines were too heavily enforced there,

In 2013, he joined the RIKEN research
institute in Wako, Japan, and launched
an interdisciplinary team of theoretical
physicists, chemists and biologists to
work out technigues that will accelerate
all three fields. He hopes that the effort
will stimulate more interdisciplinary work
in the country. “Japan is a little behind
other countries,” he says. “Theoretical
science is a good starting point because
it is easy for us to interact.”
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