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Conteudo

1. Equacgbes diferenciais de evolugao (ordinarias);
» Classificacdo das egs. diferenciais;
» Equagbes de evolugao: espacgo de fases, subespagos
invariantes, linearizagdo em torno de pontos fixos;
» Equagbes diferenciais ordinarias lineares, com
coeficientes constantes:
» Autovalores reais, ndo-repetidos;
Complexos, ndo-repetidos;
Exponencial de operadores;
Forma canénica de Jordan
Reais, repetidos;
Complexos, repetidos.
» Equagoes diferenciais ordinarias ndo-lineares;

2. Métodos numéricos - diferencas finitas;
3. Sistemas com dependéncia espacial.
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Avaliacoes

1. 2 provas + prova de reposicao;
2. Frequéncia: ndo obrigatoria.
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Dinamica de Discordancias em Materiais Submetidos
a Fadiga

O modelo Walgraef-Aifantis (WA)
Ref: J. Appl. Phys., 58 (1985), 668
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onde: _ o o )
ps — Discordancias estaticas/um

pm — Discordancias méveis/um?



O modelo WA: Integragdo numérica (2D + 1)

Evolucao temporal de ps

t=1.82 t=2.00 t=3.00 t=12.0
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O modelo WA: Integragdo numérica (2D + 1)

Evolucao temporal de ps

t =1000.0 t =1500.0 t =2000.0

t =2524.0
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O modelo WA: Integragdo numérica (2D + 1)
Velocidade de evolucdo xt

0 300 1000 1500 2000 2500
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O Mapa Logistico (Discreto)

n — Ndmero da iteracao

XM = apX"(1 - X") {0<X°<1 0<p<t

Xn+1
Xn+1 _ X"
Xn+1 _ X"

dX

dt

u — Parametro de bifurcagéo

4uX" — 4y (X")?
4uX" — X" — 4y (X"
(4 — 1) X" — d4p (X7)?
AX — gX?



O Mapa Logistico (Discreto)
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O Mapa Logistico (Discreto)
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O Mapa Logistico (Discreto)

Resumo:  X™' =4uX"(1 — X™)

1. Um ponto fixo (X" = 0);
2. Dois pontos fixos, um instavel e outro estavel:

» Evolucdo monotbnica;
» Evolugao oscilatéria;

3. Dois pontos fixos instaveis — comportamento periodico;
4. Dobramento de periodo;

5. Comportamento aperiédico, com sensibilidade a condigcao
inicial — caos deteministico.



Ref: Sir James Lighthill — The recently recognized failure of predictability in
Newtonian Mechanics — Proc. R. Soc. Lond. A 407, 35-50, 1986
... We collectively wish to apologize for having mislled
the general educated people by spreading ideas about
determinism of systems satisfying Newton’s laws of
motion that, after 1960, were to be proven incorrect.
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