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Al A FoF (AN A YA%F)

A1xF EAHE AAE (Fe= "ol 1119 EAMZ)

1) EY# ol (Moderator) : #%x I

Al oo Gl AAM 7] F2 He »E F, Fdlo]l e (F7]1F AR
Ze)

Al 020169 11€ 259 () 164

A s (e )

BURE 1 sk (on) | ok Gonn) ok (o) | ook (o) o G ) | ok (oot )
s (oo )

A} o

A5 Lung Dosimetry Model

N8

- AAFAI S o] &3 #H - 7] o8 BEAALLY AR Ao gk
Aol A=

- MRI®F CT= -84 %7} F-io] H+= 1288 =74 = 4= o8& staL
1 ofg #o| A compartment model & o] &3+ HAAFR-A St BAL AALS =
RS AFE

- oAb el A o] AjkE HIIFE APAXIT] 88 F A= VheAS AR U
AES $ oA e BS F7IE 27| = 3

RS

- Lung dosimetry model & T &S 3l #H ol 0] particle?] Fofgf, o]
H &S S48t Skoltt. 843 A7 fofollA ATtshe= <Al Fal s
particle?] 7] & EXEE Atels A HE=2 QAAV) HE Fd FAH
Ho g =FHe do]l Tastt. R FYHe Vv olEd w3 S
(F54d=) & 249 gt

- "= 343 (EPA) 2009 th7]878 2 1A flaf/dol gk &A=,

Source control — Air quality modeling — Dosimetry — Health Effect

- PM (Particular Matter) dosimetry model: Lung dosimetryi= 917 238 %53k
AT HY b RA" S S HAdHel o

- Lung dosimetry NAD A= HA AR} particled 2 F Y3 invasive
g gRio] AREE 7] wiZel] Agel ¢hA = volunteer & 3] o Ht.
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St wAlald gFs R AWEte 93 g5 A

MRIE o] &3t CFD =y o] FA14: Lung dosimetry model ol CFDE A}-&-3}+=
alveolar regiono| A9 A4 A4S & = §l7]
ko]l git}. Airways bifurcation ¥+ FE|9] fractal
Ao CTHk MRIZE 3gheh= sid = Aol 15, 17 |A A9 airway 7HA=
ez 725 4T F dot airvays BT 28704 dig doa =
ATH. F7I7F BEolow T 2AS HEE T 7 oy gn A
B3 F2E ot ¢ gle T boundary conditions A|A & 4 git).
Elliptic PDEo| A+ boundary condition®] 7}F& F Q3] FAujA o] A=
&A= boundary condition = % 4 §17] wjitel WA 2ol ofFgl 2 o
N %= CFDE AHEgH RElle 59 < ol glvh. = viEsg] 2ol d o Hof
itk Eg CFDE 3l7] HsiAe o84 o =2ete 287, = 100WH A=
airway®] 91x]¢} Reko] Apo] S wkgsjof g},

o] gt duel AAaE Fudtal, oJASHAE Wol Zh ol d S deA
53 A - ¥ 7 oFst

Compartment model + Physics (A7} W Zd+= 1WA Z7}): 1-D Single

Y
rlo
o
o
=,
o
o
4 o
ot
ot
=
1o

N

il

Trumpet Model: A|th® particle deposition modeling (P: concentration, V:

volume), Particle?] loss factorE 1123+ model. 7]<&9] #Ho] sfj-gt% =l

o o]& (156~16 M 7FA = airwayWt =413}l alveoli(HXE) = (ITt. Alveoli

= I ol Aldiel &A1)

Particleo] &#S wa} 7}t} depositiono] dojyd: Ao 93t impaction,

F ol 23 sedimentation, Brownian motionol] <23+ diffusion deposition

(A2}). Particle frA9h= 20}, Lung airway ] &3 7]sheH4 G320

IA FEFE A Fa WIFHS o ASHA delrte FAYe &

particlee deposition®] <3+ loss”} WA3tl. Depositions Th23

offr oA AT},

Deposition patterng 3123t deposition model

1. Impaction: Particle2 & 7|XH.t} density7]- =T}, Particle AFA9] A
il wiE FATE ol Fete WY E HES] olFs Hole

o, FAe} o] WEkHsS 4] ES}al airway pathol]l FHEI|=H ol E

my
rlo

o

Jm
o,
facs

impaction ©|2}al 3tt}. semi-empirical 3FAl A& 3}e] parameter estimate
£ & Inhale® w9} exhale & W& &35, 2 A3} 7]Hke] impaction

deposition efficiencyE Compartment X 3ol|4 &-&
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2. Sedimentation: ¥ ¢] W3kel] & sedimentation©] ¥oJdth. Sedimen-
tationol] 23 particle®] airwayel = 4 Uth. A3 datas fitting
34 deposition fractione T3te] AF&3FAY, W3l Lung airway 2 2ol
ek Fohas &

3. Particle AHA|e] =7|7} 2+7] wj&ol Brownian motion< H.QIT}. particle
o] 10 vlo]AE o]std 49 random workE sh=dl, Wl FAYGE HE
random walks}th Boj & 4= ).

- Particle deposition in alveoli: flow”7} alveolio] E°]Z w¢] patternd}

e wo] pattern ¥4 : Fisher et al. (2015) Sci. Rep.

Trumpet 29| A3}: FFo] U+ particle 7] WE deposition pattern

==

o] ®dle] A Bolus BFYAH ALFS st A3 dolEH ek nlaste] #of

particleE©] penetrate T+ Z©] deposition fraction YHelA W= AS

Suggestion: CFD$} 1D 2ES &3lo] complete RS WSO A AL&-&1A},
MRISF CT dlolE & WA ZaL AHEE = A= F

Ak, Qo= airway piped TEE o = Q= THA AW A=
Z} airway pipe = pipe diameter 9} lengths I3 EX4S a4 CFD
E Ab&E. THA Al7AAE Sbe] compartment = R TR. SH A o] 59
M, = alveolar region © Walx+= JAOE airway pipe 7+F2E upebst
T ey EE local 3 54 & homogenization 3te] 1D E&S A}-8-3H),
o]2] 8t Complete =2E A}&3H local depositions F2TT 4 drf. 7W
A7EA = 22 M2l th2 airwayol talA = localitys RS, $ollA
23k COPD2] locality ®AI%E o= AX AT 5= U}

dosimetry®= health =W A BS w 2x4 : Dose level & EUEH 3=
Z1& health SHET= 844 SHoA Fastt. s So2s 29
B2 9] %X}, pulmonary ventilation®] 2+ i =717 B9 <13 2 Hd A
A Aol A7) Wil health SWHAIA dosimetry 224 Q1 18] Apgo|t},
Lungoll A1 2] gas flowell tf3dk =dlo] HQ3tc}. Gas flow =22 particle
= G wAd FA, S5 719 5% AAVE Fact. ¢ REY A4+

3= EE airwayel sl 22 A9 airways 22 f-3Fo] 1tk 749
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£

dst wA A A 2 AEEAS 99 ds AT
U5 ZFshtk. Airway pipeline®] F2E MRI 373olA & 53k £ pipeline H
¥ balanceE ZEFo] Z42be] pipelined| =93l F%2 70, &l
o gk o1

2 do] oxygen concentration¥} carbon dioxide concentratione o™
alveoli °o Z=gdte A4S &S & 4 vk, Alveolid FHES S3l
ojatsl et A7t wBE =1, alveoli ¥WE] obstruction coefficient& 3}
pulmonary ventilationo] ™3t 2ES wHE = v}, Obstruction coefficient
© A¥s Bl AL 5 dn. 2 el dRek AAA 22S pulmonary
ventilation® @3 A& 4 ¢Jt}. Blood circulation @2 oju] Hol
Tl mET A& 2t}. Blood circulation =23} pulmonary
< Agteld £87] Al2Hed gig o] Hrh, 5t
50 &&= F77F BESiH AtV e @ dEE7] "t FiEeA = o
Holgta Ho AEE Hllth, o] 37FA Al A~'E Z}ZFe] compartment = H Il

1. 71 A 92+ removable process7} A2 Z-53tA] o Wo] HArt, A=E

4
shelm Fole Fasor sl

. Clearinge|&}al H-2+=4) ciliaZ} 7|= A58 #&d. 20 airway level 7FA %=

25, @A Jubricant7F E0] A& layer7F 28 3 AEEC] AV|A
Fdstol Aol vk, WMAY 5YA, TEEH 2 Ao 50w H
sHAEY 2 gl WA ow 7t ¥ Ao AAE A & v, 28|
A71A dFol AAUA A

. ol ®o] A7]E= AL removable process T cleaning process”} break down

Ho] A& wol airwayol depositiono] A7]E Aolth, AZFHES wlmi= Fo)
ALEsNA FoARS wo 2715E 53] YEhveE ARIVE? 4593 dATE
oAt7HA 9F J=7ke A P i e A ZRE2RY 97hE 54 (neasure)
stoyA]l o= layerol Al drtitE W2 o]dEo] AEAE Yoldl= Fo] 9EH

omE Ta% A

i

YT B S e 999 compartment E @] ALk (computing) AiE &4l
T At st AA Fge] Aolrt Sy AR Ay W 3aAg
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Al A FoF (AN A YA%F)

10.
11.

12.

13.

8 g e Mol A A3 7F AAIEE Aotk Compartment model S

e 2 dvh melsheu £ weAe] UeEe wel ofwA € A9 A7t

. Compartment model<S 7FA|aL computationally 237] layerZ %53l Z+2Z}o] branch

S o 7R doan Ao g FHel Fols 2dAY st AL ASA
bifurcation& Sh=71 ofHil op7} AFEAD types ZEHIF FAA AS

80% AE WE1 1 o)A level & MRIZS o] &3to] 2 (reconstruction) &

T IS A 2. Low level = dE 59 13WHA layerol Y+ AELS 80%
= AN Aom EA. 1d model & TE AR AT AR AXFs] 6l

(computationally) & O H3slAl whso] H A},

. a8 sk @o] 2w thEvhal SH4 constantly uniform flow rates 7Fd 3

Aol AR, 18 flows pipe network model A& A Z+zFe] flow rateE
Srojof s, AJZbH T Thekx] k2 ZF}jolt),

WA @ e A obdr

14
o
ol
rir
>
2
2
i)
o
_O|L

o
AHd MRI dataoll wisiA #Ae] glok.  $ivkst¥ standard 3 EEo] Q7]
5ol 1 Ao =2k k=4, Wr7F Y7k MRI datas 7FA] 2L compartment model
< 3= HAYe s Aol £

. MRI o|u]A]E 7}A| AL level 107}A] = AAFH © =2 (computational) sHA & S

vk, 28] A7 7bA = localizationo] H T},

Airway & localizationo] ¥ ZHo]t},

100070 = localizationdlal L TS level 2 compartment model & Y3l com-
partment model& uniformo.2 THEX] Wil W] &S T3 A€S A},

T A et g A 2k COPD7F bR o] f-7F (A|7F & wlell&) 7L generation
= AR v wdeA Bed @A 54 &7 percentageE vk, 12
L= i 3| G s A PO R

N
NS
°
-
2
o,

flow rate”} vk¥l 2 counting s}7

Aoltt.

AA FAoz B S Jde e AA AS sta, 1 thad QhEe

AEo| A= continuumdtal discretedt ZES hybrid model & AAA| Ak g},

a8yt BAC P AAH compartment RS SR gk Zlo] ofye} 1000

MNE ARk gth. 184 local 3FA physiological & parameter E°¢| x}o]7}
A= As BHolE: 5 3l
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A EAE A A=At 2 AWeikS 913 s AT
14. = sy o5 At AH #Ado] A+ A ofdd, H ol A shapeol marker
1

15.

16.

17.

18.

19.

£ Eol¥ breathingS & W =1 cycleol wWebA markerE follow & 4= AL}?

HFoF 18U stiffnessS & 4 1Al rough dHAIEHE volumed WIS &
Ut Al wet FFE s B s AFEo] Bo] 5o wolok sk
Ao g o] ARG SojubA] Fokrhd SR f7F A7 = Aoln.
A CFDE £A1E &4 Wil #H7} elastic material ©]2}al 7H43Fal homogenize
% stiffnessE F&stste AS A8 & 5+ 3
AH a9 2~HYE Ae A Ak, 0PD #FAF 22 gl ARt e
oAl =], | WiFHYE F¥ A RT @ol A o= vt

aL 7iRks] ot A EAL s Eol A A

e A oA Fe=

24 (Complete) EES WhE== 212 o] {49k alveoli”t 100071 = S8 2HE

ThEo] Fal o] N W (parameter) & iLEskA. olE E°] deposition©]

ol HATGAY AFHEso] ATtAY 55 o8 e AES 7FA 3L homogenization

Ackar 2ol 544 (local) &2 A4k (computation) & 3 A $-2]7F 5

AE EA (property) E3F H]wste] WA, F Fo|A AA A (global) T3

T = HEH AFH Al Ed ol (computer simulation) ZAIFE vlus] HXA},

o2 W (parameter) 55 UEA =t} homogenized F o] Z ZAi}Eo] Lp2
A= ' old Ao AR ou] &

AT Al A=A = 9= o8 F v AR Fddq= 21 F
Feola & & sfoF & A v}, compartment RS trumpet o] 7]E dFA| T
O AR R gu7E AS A 2T A AbEEe] Al ol ATstal e A
5 22 A7}k deposition H&= 1|2k 50| ot 914,
83 Wol dojuk Y x7F M & correlation®] Y=t = A<l d o}F RE+=

goolt). A F7HA AF3 AXH 3 voxel ¥ oy EE alveoli S HE+E
5

_1

>

>,
2
fu
ar
=
—
o
O
-
=
&

7 2] Hito] FAelAE & =gk, 10007) HXE compartment & HWH FE3
A Ed g

100070 2] 1-d compartment S WH= thS-ol 100078 ZFzFe] £l length direction
of 3l t}= parameter 5& branch H=E £ I .

MRI imageS 7}FA|a 1d model S Z}7}9] airway sl el W=+ A A=
Aokwa ¢ £ AE = A 2l 20, AirwayE9 BYS #5354 gon

o] A G Apviel ZFol7k k. Airway el el met f& dEe] Eebxivt.

1%
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20.

21.

22.

23.

24.

L3k G528 constant 34 Lrh. FEA mElg)o] o] 7] wjiol semi-empirical
3 288 sty AHS =3 parameter estimations dHCF.  Inhaled wie}

exhaled WS wprolA F7hA & o4 s AREIT. A AA= YA

o]zt 7]ZolA AS AT, =7k = ol wphill# WH 7L =
9}o] 3 downhillo] =t 5] constant flow rateE HQIth st 2t% particle
o tigk S dFI old mE FHEE FEo] vhEr. o]d average A
2AS revised 4 AT},

Y RS AMJAATE ABA 2FE RES W 4 glvh. Nasal cavity® 27}
H48E7] wiitoll particle®] impaction®E©] =} depositiono] Eo] doji}7]
o] = 83}t}. nasal cavity °l A4 2] depositions -8} ™ patient specific
a7l CTE &9st] CFDE & 4 AUt
Alveoli+ periodic ¥ %29 Hol=t] inhaled w2 s} exhaled uwj]
o] tvp=m oo we} inhale® wf particleo] FH 3= K53 exhaled o
particlee] FH3|= HEFo] th2t}t. Alveoli B WD ofd] wE f5
3} immersed boundary method® 7238l H.FT}. Aveoli ®WH O] iso-geometric
3}al isotropicdtAl ®WASTEAL idealization® alveolid] 5912+ 49 volume
o] @A dAH o wm FUFStAL B FAsks A9 adsie] RS whEdn
CToll A @& @42 smoothing A& 71 F7ol™ smoothing 7 Wol wheh
depositiono|t} frA|efgto] wol] Hepitt,

Lung rigid3dh 73] ofyth, & SoldAAS Wk Hl AMES #ell= lungd]
volumeoll &= & AFo]7} Avh. Lung®] elasticity2hi time varying feature =,
airway piped 7] W3}E Wl 3dte] CFDE &lA] &2 error7F 9L 4 =
SLTh.

Aozt ZANE 9L (S golE 19 EAa12)

1) Er#o]E (Moderator) : sk HFA}

A B 5 BANE 93k
QA 20174 290 39 (F) - 42 ()
o R e AZHsE 59
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Qe

Team B @ sk sk okx | ksok | kkx sk kkk | ok

Team A
ofe]tjo] 1 : Sampling
O 1DEA
- HolH o S AR 71AAE 3R ol HAsk= =284, 7IAA
EAA9 samplingS E3) dlolge] vlw 9 HH
O Motive

% B 8 0 As) =oete] Beld, 7]

ofoltjo] 2 1 Matrix
O IDEA
- n—1702 438 (n-dimensional vector) ¥} 17§2] H|al At 913
gto] nxn FEE w50 PHo] FHA AL U= AA
determinant “s) < °l-8ste] 9o A HAFYS At
O =AA
- Sync7F BEH A dolof A= s
% g9 AE 0 71go] 7HA A = syne A W V)Ed =9 Hox

W& Bt S ® sync Al A § AAIE A

o

o|&

AW (eigenvalue,

Awii

sync ¥

d

olo]tjo] 3 : Space spanning
O IDEA
- 439 AAstaa ks 34 Abele] A (norm) & AlRtERe] 514

- Sync7} A Qlojof A% Tt
¥ g AlE 0 7]Ydo] ZHA A Y& syne A WHI 7]E =9 HoH

sync #&A YE-& vlF oz sync wA A & AAE A

ofo]tjo] 4 : Data renewal
O IDEA
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Al A FoF (AN A YA%F)

- 710 =9 HAW HE(f(n) - f(n—1)0°] ofd AFRHEE nAHAZ
g(n) = f(n) — f(0) 2= M =L dlolHelA FFTE9 A4 A&
O Motive
- Sampling : Samplingol A} vwlz7IA] 2 7]Ee] AR E o] &slo] A|ZF
goleE At A4S A=Es|Raa) gt
¥ IS AE 0 7|de] JHA A JdE syne A W 7]E =9 Hojzl

sync ¥ YES PO R sync oA A T AA= AE

ofoltle] 5 AlAA #A

O IDEA
- AAG BN B ek dolHE ni Aol ohe AAARAY F
Wk ASAE mushs PHoR ARE P WS WS wEo)

Team B
ofo]tjo] 1 : Correlation
O IDEA
- Template ¥} tlo]E]e}2] Correlations AAbste] 5ozl 2@ 3439
FFTE 73 %, 05 A9t 7P 22 2-3709] frequency™t 7}A i 1
zpol & ol

- Folzl vlol” ¢ A7)7}F 2] ThEAL syncE L@ shA] otk wo] A3t

ofo]tjo] 2 : Spectral Density
O IDEA
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('14.39) # ety &Y Albol] w2 dx P R
(71%)) Fonterra Cooperative S o Fae A
Group Ltd
% =AA 471 A
9 orde= (F3) NACSI+, 2wiel)st AR Cd57beA 4 co & Av|mel AA R
(11.99) | « Fuigiet Asisetd e AN AEQA ) Aolel W A #l
(1%0) HzPe Al whe 2AAF set | 4] 17)aFEel
# AARAY A 2R Age 17 54y A
10 Zgo (F3) Z3= _‘,}61].% 01-7]7]. zix]-o] ,15]‘_ .0]—9_6]-X4 7];\;;@ x%.slo].q
(“10.1049) Alz=gldTAE F dele A7 <] dlolE txd dole o] F2d
1) ;*‘4‘_34_—4]/& A4 gn
(3 4.2) 319 AAEA A A
2) H< 39 AP TAMA HAelA AANE AFEAE

O Mathematics in Industry Study Group 2016 (MISG 2016)
e 2016 2¥ 1Y ~29¢9 59, YEFU8t (Adelaide, Austrailia)

+ 4] (a) Inference in a knowledgebase (DST group)

I

“PF N ARTRAA BTG 2 AN wo|~E BN Pu 2
Hqrhgel 22& Fad @, 53 ST AFES A4 WolAE BEaE

22 o] scalability, useability, transparencyZ 7}A24 3t

A (b) Sequencing ore extraction to control blend quality (Schneider

Electric)

> FAE el AbAlE) e oAe #FE AHG (pit) o A= A5 A
Bl

> Ao g = 7 Qe FEEYEI AAH ot JMAsta AEeAAE
ARste Aol B4AA Aoy ol AHYAFAE FELETL
EgAe 714 stel Hao 7HEEs e AdeAE AAs e As

A= AA

+A4] (c) Modelling water pollutant density associated with surface water

runoff (SA Water)

>
>




Al A FoF (AN A YA%F)

#A4) (d) Optimisation of household PV and storage (Ergon Energy)

Ay F/Hel HAs 3hes =

AR AAE wiE e olyuA SA7Idel ALkE AR E Aled

UL A7 e AR A we FEdE 24T F = vk oY
el AR PV ARG, A7l yuA Y A =, 7pAAR A HAAgES

Tk A

>
>

rob

O Study Group Workshop 2016 (SGW 2016)

201613 7€ 26 ~8¢Y 24, Ffqruisha, =S dgal
A (a) Transpower NZ Ltd. (7@ @A =9 A3}

> Inter-regional variability of solar irradiance and implications for
future solar PV generation on the New Zealand power system

Murata Manufacturing Co., Ltd.(¥e] AAF-F Az E v 3|AL

> Mathematical Modeling of Human Body for Electronic Biosensing

A (¢) JAMSTEC(H 23] 77171 4+)

> Climate prediction at JAMSTEC and a couple of current mathematical
problems relating to them

A (d) I20NER(EAFHol A A A7 4)

> Description of heterogeneous rock pore structures using mathematical
methods

Al (e) NIPPON STEEL & SUMITOMO METAL CORPORATION

> Mathematical Description Concerning Anisotropy of Grain Boundary En-
ergy for Metals

ABeam Consulting Ltd

> Detecting the abnormal state of equipment through analyzing multimodal

sensor values

O European Study Group with Industry 123rd (ESGI 123rd)

L]

2016 10¥ 239 ~10€¥€ 30¥, #Alo} HE HHEZHKZF Peter the Great
St. Petersburg Polytechnic University

wAl (a) BOSCH (A&2k & At 71, 2HA 3 99 7]s 2ok A=
718

D> Potential of a vortex: Calculate potential of a single vortex ana-

lytically
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> Overlap spherical harmonics: Calculate overlap between spherical
harmonics analytically

Al (b) Powerflute (Fo] 2 x7 3|Ab)

> Collapse of paperboard packages: What causes the accelerated creep?

How to design packages to resist load better?

> Task: From the provided experimental data, determine a time— and
moisture-dependent material model for paperboard. Implement the ma-
terial model to finite element software. Use finite element simu-
lations to investigate creep behavior of paperboard packages under
cyclic humidity conditions.

A (c) AIRBUS(AIAIA &2 FH 3t @& 7] Ax3]AL)

> Optimization of fastener distribution during airframe assembly: For
a given cloud of initial gaps and given number of fastening elements
find the disposition of fasteners providing minimal number of nodes

with computed gap exceeding given level.

O Mathematics in Industry Study Group 2017 (MISG 2017)

20173 2€¥ 11¥Y ~2017d 2¢ 199, &F of=dol= YaFieulUniversity

A (a) SAPNCHZF ol d9S T35k 719)

> Hrles 74 A 9 A =E Ao
- ZF JhE R S e AR HE Y, AREE oluAYg, Tl e
e AHFo] JAH HolHE HBOo® AQlolE, FHAslolE,
Fourier series s< o|&3t] &2 oAo g &A1

WAl (b) TIG(AIAl 2] yehe] drm3|Abell a&4<Ql dx= 942 Driver

Advisory System (DAS) & #|&3dt= 719)

> AAAARA
- =GR 10x A A f1R|9F A=
o= dap A|doe] HAst= AdS FHEE E/Fste] Z247te 543
A3, geuE s gl

Al () RAA (FE59 Ho BA3AH)

> =2 & Jidele} FEANLSY] A
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gtar 2oh, HFE YoM old €S TEAA AAHE AFar(Computational
[e)
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BT, o] o] & A& A8 A2 MITS] F=38F4} Paperto]™
al

oo} #H|A 2010dol] m=F8< < (National Academies) @] NRC(National Re—

search Council) 4Fs} &8 % &gy 3o ‘FHife st 2 A3 U3

Uhttps://en.wikipedia.org/wiki/Computational_thinking
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(Computer Science and Telecommunication Board)’ 7} AlAFZ Alaro] thah B A=
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"Report of a Workshop on the Scope and Nature of Computational Thinking, National Academies

Press, 2010.
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o]

] o}Yt}. (Conceptualizing, not programming.)

% o] o}Yt}. (Fundamental, not rote skill.)

o Algho] AZbst= W olx] 71 A7} sk Aol ofyt}k. (A way that humans, not
computers, think.)

« T AL B g A AbaLet Ao H kA olal A HojoF gttt (Complements

and combines mathematical and engineering thinking.)

« ofojrjofo]x] QIFAH o= 7h-gw Aol ofyt}. (Ideas, not artifacts.)

o BE Algo] BE oA AL&E Holt}k. (For everyone, everywhere.)

Al Axste A2 oldd AAS g AbgEe] EF AFH 43 dyAets
Holtk., o]&9 #HS BHW AMA AlnE wrEod EHY B4e dA sy
ol A HaE= AR 22 1Y WS eE UFuE 2t A4S 4 7 A
oj50] T asttha BZshe= A A Aoy e Ao R x| 7f LA

gets HAds dA doks & Jdv. 2 HAFHE Z&e=Tted AeolF o]
3t

PJeannette M. Wing, “Computational Thinking” , Communications of the ACM, Vol. 49, No. 3,
March 2006, pp. 33-35. Computational Thinking: What and Why?, 2010 (http://www.cs.cmu.edu/~C

ompThink/resources/TheLinkWing.pdf).
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o] sjd2 UdEE ddolAl AA ALaLE ol = Al . 2 o

]
e 2P Ava Azl olUd 5 gtk EEW Wolgl Bkt Fohe
1
| .

34
FRY Agolehi of wE BAZE Ae) FARRL @& ALmAg FaA Aol
ke AL

o Zlolth. 53] wpqute ABE Ut BAE 2FEAA vu Bw
2o abAg Bl Batstth. 5 Tl 2025 BIA (NRC, 2013) €] A} 2o
o, dold 3t L ANl FHEA AW A Ax, BAF A, g

7]

ARA A §FH @ A4 APz AW Aol APd wad,

AF. ®]=F National Research Council ## HIANE
n)=toll A 1960 d thell Papert 7} LOGOES THEo1 A AFE S S-S W 2AZ w5E

o] ¥HE vHeEUe] w e he o 1hE QoK 4 Ytk

« 1992d M= AAHsE} (Computing the Future).

« 1999\d AR 7%l F5380A 7] (Being Fluent with Information Technology).

+ 2002 7)Ao R W] o BE w2 V)= s ¥ dojop & et
A+=7F (Technically Speacking: Why All Americans Need to Know More About
Technology).

+ 2004 AFFE el o] Fofell ik A7y, o] FofellA Hi= A7zt (Computer
Science: Reflections on the Field, Reflections from the Field).

« 20090 a1Estae]l F3F ws o HAsFe olse} e JlA (Engineering in

K-12 Education: Understanding the Status and Improving the Prospects).
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A BANE s 2 AU 98 BE A7

Aol BHA AR ES SFlvh. thg 7 2A Ao R o]
Securities, F7FAAZ %] )

ELS+= 2003l SdA U Al gel whe} 53t H Ak, S48 A 1009d v
=W FEA A 7] dE FAAEF] HAa, 2016 E 10029 7S

WHTFRE JISHEA e B £af wEAYL Ak 2 3 ARAw

Z ELS(Equity-Linked

r
o
M
lo
N
)
b

= ELS 17] B 2709) 7] ZARbem o] folA SIIAIRE, Htol= AT o|AE
gul Aoz o we RS FARAA F7198 37 o] vEzAto R
o] o}zl ELS7} o] Hulsla . dwkqom o 79 7xAates FAw
ELSS] 7bAE 7b doll BE 7|22t & [H7H A/ 27157141 9 vlgel 7Hg
Se VN 2AE v o R AEE Y] wEo] Y ZAbe] BESFE A ol Ee] i},

a7 222 vl AT A A AAE Fejstar 9l ELS 162223 AHE o],

|

7] Z A4S 2 = Nikkei225-HSCEI-S&P500 A5 A3t A =95 7.50% = A&
a3 YaEslol sse Aol B
(2) 2 @A : FEuELAGY o HuRH gy Fo7 AJEAES FendH

] & 0]
A= ATh. Black-Scholes™ 7]% AAte] &Aool thexm e 7stnaend
W !

(Geometric Brownian Motion) <

7NN S A1E AW Fohe] FFHYoIT, pi AN FiE5E
t negen Aot AEFANT A wE FAG oAE r2 BAS, Flol

AARZTE FH3F logs e EEHAH [t6's lemnmas A 834

2
dlog St = (7“— %) dt +oVdtZ, 7~ N(0,1)

Bel 3ol 2t ofgle AZTAHAYA FAoA 7FAgon o] A3 ELS AEo sk A
I FZE oldsly] e ol FAAYA R FAAYA FAE FFW Hu. Y
2] https://www.miraeassetdaewoo.com/public/els_ezon/16222.pdf FFO]FAA Al H FE 2} TH A

(16222): https://www.miraeassetdaewoo.com/public/editor/1480579676474.pdf
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Wb A R (AhelSet malA)

2 A3 o2 Syl el A s,
g
S(t) = s exp (7 - ?) At+oVALZ)
2 ded. ANERAA T V(L S1))E S A0l & w, el AN 7] 2
Sit)e] & A v ® e AY, Feynman-Kac A2 28]aL FA] A o] &&
A gahw

1
d(V(t,S(1)) = Vi + Ve + S0 Vau] dt + oVo. dW,  dB(t) = rdt

1
:>V}+1"Vx+§02Vm—rV:O

2 ged. wAL Z9 Ay

Equation(PDE) & 2+ <ejzl w4

H A 2l o Black-Scholes Partial Differential

o]t}

™

>

Black-Scholes® PDEE F3lo] Vanilla Call S4¢ &Alal7tA A A sHglT).
A, AA FEAAA Gl = ELS 53 o] Vanilla FRct @2 5333 1133

HEEC A oY AFEE AL EASA 2 B9IE ool
=

L,

el g Aol FAVEE Agete] TaAHE Felof s, oW WHES
A gt e HBEPY 1Y S AviEggy BYe dedd.

(3) 3 @A HHEg FA7HS HEsto] FyERAG g FAIE T3
3.1 EE 7= W (Monte Carlo Simulation)
[e)

cH7FE 2 WS gErEAY 2dS A8t 2AE

ol
ol

8 1Ashs gl

2
dlog S(t) = (7" - %) dt +ovdt, Z~N(0,1)

REER PP ol RPL B OG5S WA AFdolaS ol W wEg

o
T 7R (B S et dA HA R QA TS At W EolT.
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T2y, (Ao 9, HAEAR) 9 A practical finite difference method for

the three=dimensional Black-Scholes equation (European Journal of Operational
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Introduction to Data Compression, Khalid Sayood, 1996.
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