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Sistemas Complexos

X Sistema com grande número de componentes
interagentes

X Comportamento coletivo e emergência de
novas propriedades

X Não linearidade: 1 + 1 6= 2

X Neurônios e o Cérebro Humano

X Competição e Frustração

tjpp@if.uff.br (ICEx-VR) I Workshop de F́ısica do Sul Fluminense 31 de julho de 2011 3 / 31



Neurônio

X Sinapses Conflitantes

X Sistema integrador

X Plasticidade

X Eletro-qúımico
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O Cérebro e Neurônios

X Reconhecimento

X Classificação

X Aprendizado

X Criatividade

X Tomada de Decisão
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Diversidade de Cérebros
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Diversidade de Neurônios
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John J. Hopfield
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Espaço de Fases
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O Atrator de Lorenz

dx

dt
= σ(y − x)

dy

dt
= x(ρ− z)− y

dz

dt
= xy − βz
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Relevo Periódico

E (x) = sin(x) + cos(x)
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Relevo Complexo

E (x) = sin(xy)cos(xy) + (3− xy)/((xy)2 + 1)
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Memória Associativa
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Magnetismo
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Frustração
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Frustração
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Modelo de Ising
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Modelo de Ising
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Consenso: Sznajd
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Eleições
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Modelo de Harris-Todaro com interações

tjpp@if.uff.br (ICEx-VR) I Workshop de F́ısica do Sul Fluminense 31 de julho de 2011 23 / 31



Sistema Cŕıtico
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Sistema Cŕıtico
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Barorreflexo
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Em andamento

X Tratamento antirretroviral em AIDS

X Automata celulares para metástase

X Automata celulares para dinâmica cerebral

X Epidemias

X Problemas com populações com estrutura de idades
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Fim !
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