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- Albert Einstein
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New Faculty builiding of University of Ljubljana, Slovenia
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Courtesy of Ljubljana university incubator technology transfer
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Network Topolbgy (Structure)

PEEAITTE ¢ Hi1BE (node, vertex)
HIE (edge, link)
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(b) IRFEAELE ring-shaped network
(c) EFo484% star-shaped network
(d) #4845 chain-shaped network
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Random Graph Theory

Paul Erdos Alfred Rényi
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Small-World Networks

--- Nature,

D. J. Watts

393: 440-442, 1998
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Scale-Free Networks
--- Science, 286: 509 (1999)

A.-L. Barabasi R. Albert
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(a) (b)

Random Network versus Scale-Free Network
(200 nodes)

BEHE4E%% versus FEFEREHEL%




number of nodes

%H:t Comparison

RimaE 734

most nodes are
average linked
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HEEAE Internet vs B &4 WWW

The Internet: Connecting Computers The Web: Connecting People
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H4E4E World Wide Web

HEEAE Internet
REBIERH:
WWW 2/ M FR 4% 2 S S 4945

R. Albert et al., Nature (1999)

Internet

NEIEFRHA:
Internet 2/ R4k S AT E 4%

Z. P. Fan, G. R. Chen (2005-2015)






Nature 408 307 (2000) news and views feature

Surfing the p53 network

Bert Vogelstein, David Lane and Arnold J. Levine

The p53 tumour-suppressor gene integrates numerous signals that control
cell life and death. As when a highly connected node in the Internet breaks
down, the disruption of p53 has severe consequences.
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H. Jeong et al.,
, 407: 651-654, 2000
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L. A. N. Amaral et al., PNAS (2000)
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A Characterized pyramidal neuron ® Dendritic fragment
- Synapse ® Cell body in EM volume

D. D. Bock et al., Nature, 2011
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Tierl

Tier3
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M. Bazhenov et al., J. Neuroscience, 2002 S.l. Caietal., Proc. IEEE CDC, 2004



HUMAN BRAIN CELLS, OUR
UNIVERSE AND THE INTERNET HAVE
VERY SIMILAR STRUCTURES!!

13 by n 13 in U =gorized and tagged

D. Krioukov et al., Scientific Reports, 2012
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Stanley Milgram, P& K2 Harvard University
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Erdos Number #gz%
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Pal Erdos
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K Erdés Number & 2

G. R. Chen

JININ

Borosh, I., Chui, C. K. and Erdos, P., On

5 |

changes of signs in infinite series,

Anal. Math. 4(1), 3-12, 1978.
Chui, C. K. and Chen, G., Kalman Filtering with Real-Time Applications,
Springer-Verlag (1st ed., 1987; ... ; 4th ed., 2009)
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EBxhr Euler
(1707-1783)

Academic Genealogy

(A = B means that A was PhD adviser of B)

L EETRISE 4 HRTRER (AR

X F7 L. Euler = J.-L. Lagrange = 1.-B. I. Fourier = G. P. L. Dirichlet = L. Kronecker

- M. Lerch 2 M. Plancherel 2 A. Edrei = S. Hellerstein = C. K. Chui =2 G. R. Chen [5[{25
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=T Gauss
(177718550

Academic Genealogy

(A = B means that A was PhD adviser of B)
LGRS HIRTERRM AR

= Hdf C. F. Gauss = F. W. Bessel 2 H.F. Scherk = C.C. Kummer =

J. von Neumann
- H. A. Schwarz - L. Fejer > G. Polya = A. Edre1 &> S. Hellerstein >
P. Erdos

= C. K. Chui =2 G. R. Chen [FEi5%



It 1Is a small world after all
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