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The chains progress from the starting
Position (Omaha) to the target area
(Boston) with each remove. Diagram
shows the number of miles from the
target area, with the distance of each
femove averaged over completed
and uncompleted chains.

T -y 05 pr,

[ Stanley Milgram (D OO0 OO0 OOO)

U0 dbdbodbdbodbodbdbodbodbdbdn
oo bodbdi=
O O0oooddn
— Witchita (Kansas [0 ) — Boston (Massachusetts [1)
— Omaha(Nebraska [0 ) — Boston (Massachusetts 1)
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The beginning of a typical chaln
(=111} inm Ihe Nebraska Swdy.

STARTING PERSON

Widurme Swrk f1 Omata Mobocks

1st REMOVE
Spltompkss iraml in Cauntil Sl liee

Znd REWOVE

Fublishai i Sal=anl, Meas

drd REMOYE

Tania: in Eharon, Mo,

4in REMOVE

Srool metal wuras in BRIceT, Ware

5th REMOVE
Omrslzl [ Sharod. Maes

¥th REMOVE

Chirirg rurstanl In Garcs, Miss.

Ellh REMOVE

Feirma ! in Sfanin. Wans.

TARGET PERSON

Srach Sepser Hvirg in Shinen, Was
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The beginning of a typical chain
(=111} inm Ihe Nebraska Swdy.
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Toie! o, of
Chains, 44

O hE o B DR 13
o Mo. of Intarmadiares nanded
R L resch Targat Faraar

S. Milgram: “The Small-World Problem,” Psychology Today,
Vol.1, pp.67-67, 1967.
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I http://lwww.cs.virginia.edu/oracle/

O O.:0dd0daooifd
The Oracle says: Harrison Ford has a Bacon
number of . Harrison Ford was in Clear and
Present Danger (1994) with John Lafayette.
John Lafayette was in Loverboy (2005) with
Kevin Bacon.
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0 1 1

1 1,975 1,976

2 172,390 174,366
3 488,225 662,591
4 117,091 779,682
5 8,192 /87,874
6 776 788,650
/ 79 788,729
8 3 /88,732
0 2.949 | OO 788,732 [

(http://www.cs.virginia.edu/oracle/ O O 20060 70 11 000)
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0 00000000 (1736000)

— Euler, Cauchy, Hamilton, Cayley, Kirchhoff ...
— Erdo6s, Rényi (random network, 1950’s)

0 0000000 (199800 0)

— Watts and Strogatz (small world network, 1998)
— Barabasi and colleagues (scale free network, 1999)

[ OO0 (graph) OO O
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Euler (1736)
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OO0 (the number of vertices) N - 000000000

00 (degree) ki(i=1,2,...,N)
-0 viudobodbdbod =00 v HgEpE

0000 (degree distribution) p(k)
0000 (degree) < k >= Z kp(K)
k=0

OO0O0O00do (avarege path length) L
Hdodbdbodbdbddododbdbddndn
HRERENERERERERERE

OO0O0000000 (clustering coefficients) C
0ooooon 000 ( )
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Random Rewiring

(Watts and Strogatz, 1998)
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Random Rewiring
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Duncan J. Watts, Six Degrees, The Science of a Connected
Age, W. W. Norton & Company, 20030
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Duncan J. Watts

Duncan J. Watts, Small Worlds, The Dynamics of Networks
between Order and Randomness, Princeton University Press,
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