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e Sociophysics, S. Galam 1982

e Econophysics, H. Eugene Stanley 1995

FIZYKA W EKONOMII I NAUKACH SPOLECZNYCH

KRYTYCZNA
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U socjofizyka 1982, 2000, 2008, 2013

Journal of Mathematical Sociology, 1982, Vel. 9, pp. 1-13
0022-250X/82/0901-00018$06.50/0

® 1982 Gordon and Breach, Science Publishers, Inc.
printed in the United States of America

SOCIOPHYSICS: A NEW APPROACH OF SOCIOLOGICAL COLLECTIVE
BEHAVIOUR. |I. MEAN-BEHAVIOUR DESCRIPTION OF A STRIKE

SERGE GALAM, YUVAL GEFEN (FEIGENBLAT)} and
YONATHAN SHAPIR

Department of Physics and Astronomy
Tel-Aviv University

Ramat=-Aviv, Israel

Understanding Complex Systems

| Serge Galam

Sociophysics

A Physicist's Modeling of
Psycho-political Phenomena
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Chicago Detroit New York City
Legenda: M Biali I Czarni I Azjaci | Latynosi
1 punkt = 25 mieszkancow
Eric Fischer, ispiracja: Bill Rankin, 2009

(https://www.flickr.com/photos/walkingsf/sets/72157626354149574/)
Dane z Census 2010. © OpenStreetMap, CC-BY-SA
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MIcROMOTIVES ano
MACROBEHAVIOR

Model Schellinga (1971)

“Betore Fraskoncemics and The Tipping Pot, there win Micromotives #nd
Macrobenayior” —BARRY NALEBUF, cosuthor of Thinking Serategically

‘-3

Agenci moga by¢ tylko dwéch typw ke

 Poczatkowo rozmieszczeni sg losowo na sieci

 Agent jest nieszczesliwy jezeli nie ma w otoczeniu
przynajmniej T takich samych jak on

* Nieszczesliwy agent ucieka

Schelling, T.C. Dynamic Models of Segregation,
Journal of Math. Sociology 1: 143-186 (1971)




U Na szczescie sg komputeryi ...

Home NetLogo is a multi-agent programmable modeling environment. It is used by many tens
Download of thousands of students, teachers and researchers worldwide. It also powers HubNet
Help participatory simulations. It is authored by Uri Wilensky and developed at the CCL. You
Resources can download it free of charge. You can also try it online through NetLogo Web
Extensions
FAQ What can you do with NetLogo? Read more here. Click here to watch videos.
References
Contact Us Join mailing lists here.
Donate

Download NetLogo Go to NetLogo Web

Models:

Library

Community
Modeling Commons

User Manuals:
Web
Printable NetLogo comes with a large library of sample models. Click on some examples below.
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U Na szczescie sg komputery

Home NetLogo is a multi-agent programmable modeling environment. It is used by many tens
Download of thousands of students, teachers and researchers worldwide. It also powers HubNet
Help participatory simulations. It is authored by Uri Wilensky and developed at the CCL. You
Resources can download it free of charge. You can also try it online through NetLogo Web
Extensions
FAQ What can you do with NetLogo? Read more here. Click here to watch videos.
References
Contact Us Join mailing lists here.
Donate

Download NetLogo Go to NetLogo Web

Models:

Library

Community
Modeling Commons

User Manuals:

Printable NetLogo comes with a large library of sample models. Click on some examples below.

liczba nieszczesliwych
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L Ostra segregacja

Home NetLogo is a multi-agent programmable modeling environment. It is used by many tens
Download of thousands of students, teachers and researchers worldwide. It also powers HubNet
Help participatory simulations. It is authored by Uri Wilensky and developed at the CCL. You
Resources can download it free of charge. You can also try it online through NetLogo Web
Extensions
EAQ What can you do with NetLogo? Read more here. Click here to watch videos.
References
Contact Us Join mailing lists here.
Donate

Download NetLogo Go to NetLogo Web

Models: p— Y
Library =
Community

Modeling Commons

User Manuals:

Web
P;g;able NetLogo comes with a large library of sample models. Click on some examples below.
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i)

=1 Jaka nauka ptynie z modelu?

Podsumujmy

Model segregacji ze wzgledu na
pewng ceche (wiek, zamoznosg, ...)

Nikt nie preferuje sScistej segregacji

Ostra segregacja mimo ,tagodnych”
preferencji

Mikro motywy
i makro zachowanie
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b ”W|chj ZNACZy inaCZejn

* Philip Warren Anderson,
More Is Different,
Science, New Series 177
(Aug. 4, 1972), pp. 393-396

1977 nagroda Nobla z fizyki
prace nad nieuporzgdkowanymi
uktadami magnetycznymi
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J
Politechnik
Wroctawsk

4 Co ma z tym wspolnego fizyka?

Przemiany fazowe




@ Przemiana fazowa

maghes ———>

ferromagnetyk

| |
29 Ex 8 EPN A Oh

Katarzyna Sznajd-Weron

2

e FerromagnetykT < T, TR
e Paramagnetyk T > T,  © [cmzms | 11 £Y]
e Jak to zrozumie¢? e \&/

a
i © Katarzyna Sznajd — Weron, 2017



=4 Fizyka statystyczna

Entropia: S = kg log ()

LYDWIG
BOLTZMANN
1844 - 1906

Grob Boltzmanna na cmentarzu

centralnym w Wiedniu
© Marcin Weron © Katarzyna Sznajd — Weron, 2017




Politechnik
Wroctawsk

4 Model Lenza-Isinga (1920-25)

AA 1T AT A A A A A A AAMAANA
PRYPLIIY L og > PPIPPPPY
A4 1000104 4 A4+ 4+4 4444
PPPPPPOY PPPIIPPPY
R T T R A I A+ A A AAAA
Peoveery <j e T 9999999
A1 1A A (4 A A2 A AAAA
‘TTTITI PPPPIPPPY

e Oddziatywanie miedzy czastkami — porzadkuje
e Temperatura — rozburza (,,nerwowo”)
e Jak to policzyc? Algorytm Metropolisa

© Katarzyna Sznajd — Weron, 2017







L] Krytycznos¢ w modelu Isinga

e (Oddziatywanie — porzadkuje
e Temperatura — losowe zmiany

e W wysokich temperaturach = nieporzadek

© Katarzyna Sznajd — Weron,2017



Politechnik
Wroctawsk

4 Co sie bada/modeluje?

* Rozprzestrzenianie sie plotek, opinii

* Wybory polityczne

* Ruch drogowy i ewakuacja

 Ewolucja jezyka, kultury

* Ceny na rynkach finansowych

 Wybory konsumenckie (duopol, oligopol)
* Dyfuzja innowagji

© Katarzyna Sznajd — Weron, 2017



Politechnik
Wroctawsk

4 Wyzwania dla fizyka

* Fizyka statystyczna — uktady ztozone

* Teoria przemian fazowych — zjawiska
kolektywne

 Wyzwania dla fizyka

 Uktady otwarte

x

UNDER

CONSTRUCTION
TITIIIs

 Uktady poza rownowagg

 Uktady skonczonego rozmiaru
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==l Spojrzenie fizyka na rzeczywistosc

... hie tylko na uktady spoteczne

Wszystko powinno byc tak proste,
jak to tylko mozliwe, ale nie prostsze
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