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Abstract

The discipline of network science has been successfully applied in various areas
recently. Stimulated by this trend, this research will focus on studying the history of
Western Fine Art, in particular the evolution of style/school-changing among

artists, within the framework of network science.

We first notice that ancient Egypt and ancient Greek and Rome can be best described as
centralized networks and scale-free networks respectively. Network graphs will be
depicted for showing those networks formed by 50 selected most influential artists since
Renaissance period on. When we focus on the hub-transitions among 19" century artists,
we can find easily some well-known network properties over the evolutions of
style/school - changing among them. Mimic to Erdés number, three-master number
associated with De Vinci, Michelangelo and Raffelo is introduced based on these
networks for measuring the connections between various artists and the three Giants of
the High Renaissance.

With the progresses concluded in this thesis, we expect that the discipline of network

science will continuously provide more insights into the study of art history.

Keyword: network science, scale-free network, network graphs, network properties, the
history of western fine art, Renaissance, Erd6s number, three-master numbers

associated De Vinci-Michelangelo- Raffelo
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Park Geun-hye
Xi Jinping 49.8 million
1.3 billion Population of
Population of P - South Korea
China *,

M
SPHERES OF

INFLUENCE
How many the 100
command

Bryan

Aamir Khan
400 million Cranston 30 million

BY KHARUNYA
PARAMAGURU AND
OLLIE JOHN

2.9 million Followers on
Viewers of Weibo
Breaking s,

prm niere *

/A O Bassem
y/ Youssef
/_$ . 132,000
4 YouTube
/ Perry Chen "
Wilfredo 2.2 million SLERTEE

De Jestis

People who pledged
17,000 s s

money to Kickstarter
People who projects in 2012
attend Chicago's
New Life
Covenant
Church every

Sunday Mindy Kaling

4.7 million

Christina

Sheryl Sandberg
1 billion Mlgall;r“am
Active monthly yremiere .2 mi \
Facebook users Barack Average viewers

Obama per episode of /|
as of December The z /

/ =3 2012 312 million
‘ Population Kevin Systrom

of the U.S. 100 million

Hassan Sheik
Ted Sarandos
Ly 33.3 million
Subscribers to
Netflix's streaming

services

9.6 million
Population of
Somalia

Wayne LaPierre
4.5 million
Members of the National -
Rifle Association

Pope Francis N = EaN 1 Justin

1.2 billion Timberlake
Jens Bergensten and
Estimated number of Maviis Potssof 21 million
Roman Catholics in

10 million \ Facebook fans
the world . \

Daphne Kollerand

Andrew Ng

3 million

Students using
Coursera’s online
courses across 62
universities
worldwide

Minecraft

Steven Spielberg
- 22.4 million
Ren Zhengfei Estimated number
2 billion+ of people who saw J
S, Lincoln in theaters

)
=\ (inthe U.S.)
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& A A5 Time.com
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Contenders, a Host of
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55 2 5 OB

B SO 4 B R S S R e P P AR 114 045 & 350140
Bt -

ARSIEIHIER Sy ¢ IERAERRIE] - PERAEES E ~ M SRAERRIE ~ ERUEAERS

BN EGEHMEE - M REMEJRIRES - ERIT R~ IR - BEEMERD
SRITHELGE © HfEE

2.1 AP

W RAVAERE B IE R4S [E (regular networks) ~ 4G L & (random networks) ~ 7]\
tH 54 % [E] (small-world networks) ~ 4 K fE4EE% (scale-free networks) ©

centralized decentralized distributed

2.1 B E A4 E
A 2B ¢ sciencedirect.com

2.1.1 IER4gE% [E (regular networks)

AR E S o RS 2 MRV SR B R AR - EERAE 5
HVHEER » FoNEERVA EEAVEERRE - EBEER - FERIRMNVAETRE - K%

17



FHEERIA ~ -~ UPEEHE > R > ERHEEAYRI(EREE LR - ADEE ek
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it 1

2.1.2 %4 [El (random networks)

BER o IREE - K (Paul ErdSs)MIPIIERGE - P9 55(Alfred Rényi)fg tHFEH%E
BT - BEKIEIE FTHEHY 2 F 45 EE (nodes) IR AU - T AEEEEHY /7 2UR 4l ZAME
iy > R RR AR — (PR&R (links) BE AR EIGTES - A 2 A T RRIFAIIEI THE
EHEE T EE5ES - PEIRE PR — R R R T Re 23 wefi & T LR 73 ff(the
Poisson distribution) | HYEERIENP 2 » BLE AR T EIRR ASAHL o © N ELFA i, 2
{EAR R 73 e 43— (E R BRI (E - RIS BRSPS B A S — AR -
FEIEERYREE » 7ol T > BRSPS E AERCRHY ELR RV -, o

5 B EE IR A 60 B A IEVA L ErdRg - T S ELFAZ M ) eREAIR(FIZ R ZHA
HABEMENNL » @iz E T LA S - IS E SRR
HEATARD « Wit > BEEERTHE - ORI 2 et & E8z - AEArEEl
AL EIa IR R - ERHYRTA A#Ra i o iEhikRs » o AR RS -
AIRERPANEZEIN SRR » B iln e FA10]

2.1.3 /54 RS [E (small-world networks)

/INEFR (small-world) 75 {E5A £ 196 7 (L & LB ST A - SKEIAS R (Stanley
Milgram) ¥4 \(FIES F A ER RN — /)5 T BT RN | PR - T —(E
fRase > 5] DA —(E ERHY L G AR - (EREHEAEACE - EOUER
HY/N > N R SRS A W8 B A s s PE A AAE SR E 5 S E P E I - st A 3t
[ElRBa A - R s DI RE/N T

FAE > SREFRE R (Stanley Milgram) e 17— &5 - AR EERMRE A ZF 2R
g4 - RS (EE R - SRS B RE R LRI PR LT DI N Y S i T (Omaha)
dro BETRPREE T > IEEFIGEELEAN - BEEHERIR T ER HAY
F o M HRAT— (#3475 BA(Sharon) RS 5655 2 -

aHEMANRE A © WEE RRE S EEWaE A > Bl T —EF I AEGEH

oo A A REReao PEIRIN - BEIEE - AERFHEAARSTHDM - EAWLIE

vl - EhGER > IAFERER TP REEROSL » REFIHFEAMES
SRR AR E (s 2 DT E[S5] -
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FERTTE H B SRR - IR AR B R B I R e 2 A BB TR
B HEHRHEREEIRRN - AETHESR AR SRS E G R - HR
IVEES » O ANEARYNMEFR—EEEEE - 2824 (Duncan J. Watts)EafH {5
BRI SR EE# 24 (Steven Strogatz) PR TR BIFSBIRVREUAT L T/ i SRAEREAY

SN

2
IO

JFAAEIERIEis BLfat% 2 [ - 28 —(E/ NSRS - /N Sais thoe
Al TP A2 SN SRS EE R SR FPIRRES] - A0t —2 > /NSRS o S AT (ERE
HZP B R > ] DAY R 2 e B -

sl - EE MR L E R i BRI S TR - AARET > S
NEA B R4Sk AFE ARSI B (B8 - &R BV REE - R
TrEERAERS ) o A SESERER LR AL - TiE e [F HUAERS A LR
HEY > FEAGEE W HEEAFTEIEEER A NG/ - A\
WANZ > MR EH R ARE A GRS - A DB B8 » AR AR
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FEEIHY R (I T SRR AN 2 R TSR B WO A\ A0SR 5 e s - ]
DIE7 P Z PYHEEGSEEAR » aste /o » R ELZ /N -

2.1.4 4 R 4 PE (scale-free networks)

A2 i1 2 P (Albert-Laszl6 Barabasi)EdEE—£(Réka Albert)fg HAY » fHEA EHI4E
P& S PETEAERS - 1 RS R B (R R A PSR A (1R A4S ) A o KRB - B
FHE S EEAErE T N0y Bk S B/ D SRRz - it DB E R A I
SR EEENRL © EEPEA A AR > TRMEEf A TR LR o BE
T Ry SEHURE(Hub) o sEfsE A PSR MEAE T = Y N B AR {72 - 48 58K
HIEAZRE ST 5 (BRI R AV By - HoR 2 HAEEHE RS - BEES
R LETRICEE o AF HAE R O SRR E R - FHSTRELS EREETIK - R 1 AN
EEEERHIINEE o fEAT SR FERVIITE T o SR RIS P He SR A EB B i KU
HPE LRV R A E — 2 - Wi EEFEAR(Pareto principle) - BJH# 247 ~ 1HIALAH
AEAVAERS 21478 ~ A PRAERS - EIRAERS - £ERE A ~ B HErs AT i i 24055
AT I RS AR BRI 7] -
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el St E& FH s e
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SREIRASAIDLAEES 22 FRESRTTER
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2.2 HEEstE

e PR BT E T SR AV B RE o (BB I R AR 2R -
FESE M SRS T WIREEERE S i R (B L B Y EE SRS - T2 A A ~ R B
B ERERE UK « BOEEHEIPR ? SRR T AT > K T B > S0 e
REEEFIHAY > BETERIR R » (e oS0IE ~ IRIEREE ] LB B M2 2= E H Ay -
RN B IAE R SIS S T AT RS R - R E R FE AT & TR
iy o 5980 BESUK ~ B2 ARamE B TR 2 (ER A 2 T (8 R
o HFEREUR - TUE R  OHE AR S RHYEEER - REr Y ERSUR ~ =52 ~ 1F
on © Fr L EERGERACE —EVEHYBIRR RS - BB CRY R M (B ~ e - B LA
N Ry EAE R R R TSEE - E(EWEm e R E A E S » WHABE RS
HTHILERS -

2.2.1 REELES

PG E-REVI L H TR AR - SR AEER 2T R, BT E
TelFEE ) WA AR - A EAEE AR NN IZBEE - B R H RS A Er
MR - B ETRME R E AN A HIRTRE RN - GBS i AR 2 Y
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BIRTH OF A SCALE-FREE NETWORK

A SCALE-FREE NETWORK grows incrementally from two to 11 nodes in this example. When deciding where to establish a link, a new node
(green) prefers to attach to an existing node (red) that already has many other connections. These two basic mechanisms—growth
and preferential attachment—will eventually lead to the system's being dominated by hubs, nodes having an enormous number of links.
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B selective attention test- 2.mpd

£

Selective Attention Test
from Simons & Chabris (1999)

B selective attention test- 2,mpd

®

Instructions
Count how many times the
players wearing white pass

the basketball.

<« p »

How many passes
did you count?

The correct answer
is |5 passes
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