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O que um Fisico pode dizer sobre
Cultura e Linguagem?
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O que nos torna
diferentes dos demais seres?

= Capacidade Criativa;
= Mente Simbolica;

= Ideia de Religido (Sobrenatural):



Quando e Como essas
Caracteristicas ’humanas”
Surgiram?



Sumario

= Evidencias Arqueologicas;

= Hipoteses para explicar essas caracteristicas
exclusivamente humanas.

= Uso de Modelos Matematicos para descri¢ao;



Evolucao Humana
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Introduction
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Figure 1.2 Temperature reconstruction of lower atmosphere over the last 450 000
years, expressed as an anomaly relative to present-day values. The data, described
in Petit et al. (1999), is derived from analysis of historical stable isotopes from the
Vostok ice core. Also indicated are marine isotope stage 6 (MIS6), last glacial cycle
(LGC) and Holocene intervals.
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Paleolitico Médio (antes de 40.000 a.C.)

300.000 a.C. : Cova dos Ossos;




Paleolitico Médio (antes de 40.000 a.C.)

285.000 a.C. : Ocre no Kenya;




Paleolitico Médio (antes de 40.000 a.C.)

= 233.000 a.c.: Estatueta em Israel;



Paleolitico Médio (antes de 40.000 a.C.)

200.000 a.C. : Ocre na Zambia;




Paleolitico Médio (antes de 40.000 a.C.)

e, ——

130.000 a.C. : Mais antigo registro de enterro intencional (Croacia);



Paleolitico Médio (antes de 40.000 a.C.)

100.000 a.C. Mais antigo registro de ritual de enterro (Israel);






Paleolitico Médio (antes de 40.000 a.C.)

= 75.000 a.C.: Contas de Concha na Africa do Sul.



Paleolitico Superior (apos 40.000 a.c.)
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O que aconteceu por volta de

40.000 a.C. ?



Hipotese I: Mutacao
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Natural history
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10 The mind of early Homo. The drawing depicts the H. habilis skull known as KNM-ER
1470, This was discovered in 1972 at Koobi Fora, Kenyo, and dates to 1.9 million
years ago.

1,5M ~ 40.000 a.C.
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10 The mind of early Homo. The drawing depicts the H. habilis skull known as KNM-ER
1470, This was discovered in 1972 at Koobi Fora, Kenyo, and dates to 1.9 million
years ago.

1,5M ~ 40.000 a.C.

16:49 84% mEp

The multiple intelligences of the Early Human mind

Language

Natural
history
Social intelligence
intelligence

Technical
intelligence <

ariokatame boy: This was discovered in Kenya in 1984 and
1] million years ﬂ!.f[.'

100.000 ~ 40.000 a.C.



The multiple intelligences of the Early Human mind
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16 The mind of H. erectus. The drawing depicts the skull denoted by KNM-IWT 15000,
otherwise known as the Nariokotame boy. This was discovéred in Kenya in 1984 and
dates to oround 1.6 million years ago.

10 The mind of early Homo. The drawing depicts the H. habilis skull known as KNM-ER
1470, This was discovered in 1972 at Koobi Fora, Kenyo, and dates to 1.9 million
years ago.

17 The modern hunter-gotherer mind.

1,5M ~ 40.000 a.C. 100.000 ~ 40.000 a.C. 40.000 a.C.



Deficiéncias da Hipotese

= Escala de tempo:
rapida dissiminacao

do pensamento simbolico;

= Lampejos Simbolicos do Paleolitico Médio.



Hipotese II: Emergeéncia

= Homem moderno seria anatomica e mental-mente
1déntico ha 195.000 anos;

= Acontecimento de um evento (que nao fo1 mutagao)
em torno de 40.000 atras;

= Este evento proporcionou a Emergéncia de
Comportamento Simbolico.
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Ceérebro Humano se diferencia de
acordo com estimulos
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Ceérebro Humano se diferencia de
acordo com estimulos
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Linguagem — Trocas de informacao — Complexidade Neural




Modelos Matematicos
para o estudo da
Emergeéncia de Linguagem






Modelo

Seleciona aleatoriamente 2 sitios da rede: 7 (passivo) e j (ativo);

i: (01,042, ,0iF)

J: (O'jl: T2, ", f‘ij)

onde
O-kf:[]lq_l

Calcula o numero de sinais comuns entre i e j:

F
Rij =3 0si10;
f=

1

Se R;; > Rirans , © adquire uma caracteristica de j.



Informac¢ao Comum:
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Transicao de Fase em sistemas Fisicos

<«— Linha dos valores P-T em que
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Fia. 1.6. Behaviour of a fluid as the temperature is lowered past the eritical temperature:
(a), T > T b)), T2 Ty (e), T ~ T and (f), T
fluid shown is the binary mixture cyclohexane-aniline. After Ferrell (1968).




Transicao de Fase em sistemas Fisicos

Magnetizacdo {m)

2
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Subcritical




Cultura

Crencas, mitos, 1deias, conhecimentos € costumes

compartilhados por um grupo de individuos















Axelrod’s agents based model: interaction

_———agenti ¢

|
-
7/ eagent 7’s neighbors

F = #Features

g = # Iraits per

feature

Oif € 10, ..., g-1

F=3; ¢=10 qF (10°) equivalent cultural options.

N\ E Mechanism of
local convergence:

Prob to mteract =

Common features

F

1

3




Axelrod’s Dynamics

System freezes in
t = 0 = an absorbing
multicultural state

http://www.imedea.uib.es/PhysDept/
research_topics/socio/culture.html

« The model illustrates how local convergence can generate global
polarization.

* Number of domains taken as a measure of cultural diversity
» Uniform state always prevails without similarity rule @ennedy 1995)




Polarization-Globalization transition in Axelrod’'s model

Order parameters: a) S .. Size of the largest homogeneous domain

D) g = <Ng=>/N , N, = # cultural groups

g< ¢.: Monocultural

g> ¢g.: Multicultural
Global culture

Cultural diversity

Global polarization

{5“‘} —0 g1
Castellano, Marsili, Vespignani, Phys. Rev. Lett. 85, 3536 (2000). N
Klemm, Equiluz, Toral, San Miguel, Phys. Rev. E 67, 045101R (2003); Physica A 327, 1 (2003)
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Fig. 1. Group size vs. repertory size among non humans primate species, from [3].

Karen McComb and Stuart Semple. Biol. Lett. (2005) 1, 381-385
doi:10.1098/rsbl.2005.0366



Modelo de Kuperman

e Baseado no modelo de Axelrod

e Probabilidade de interacao entre dois sitios:

_ dH B
og=1— (?> (5)

dp: distancia de hamming entre os dois individuos;

3l

onde

r: parametro relacionado com o tamanho do neocortex;

R: repertorio de sinais (features);

e De tempos em tempos, um individuo pode substituir um de seus links por
outros links com individuos mais parecidos.

M. N. KUPERMAN. Advances in Complex Systems, Vol. 14,
No.3 (2011) 403-414
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Transicao de Fase em sistemas Fisicos
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