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Dois graus de liberdade
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* Decomposicao LU
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 Méetodo de Newton para duas variaveis

g=q"t — ¢ — f(q" D p™)AL = 0

Expandindo em Série de Taylor

g g (q(n—l—l,O)) +J (q(n—l—l,O)) (q(n—l—l) - q(n—|—1,0)) —0
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 Méetodo de Newton para duas variaveis

7 (q(n—‘,—l,O)) (q(n—l—l) _ q(n—l—l,O)) = g (q(n—l—l,O))

l

dg1  Ogq

[da=p] oo i)
Oox Oy

— q§n+1) o QYH_LO)
T n—+1 n—+1,0
) - gf 1



Integracao numerica de sistemas Hamiltonianos nao separaveis

* Decomposicao LU
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* Resolucao
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* Resolucao
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* Resolucao
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e Hamiltoniana de Walker-Ford
H=Hy,+ H,
Hy=J+Jy—Ji =31 Jo + J3

3
Hi = aJi1Jscos(2¢1 — 2¢2) + BJ1J5 cos(2¢1 — 3¢2)
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e Hamiltoniana de Walker-Ford

* llustrar a distor¢céo de solucdes nao perturbadas por termos
ressonantes

H = Ho(J1,J2) + fmn(J1, J2) cos(me1 + nes)
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e Hamiltoniana de Walker-Ford

Ressonancia 2-2 0.5

H = Hy(J1, J2) + aJiJa cos(2¢1 — 2¢2)
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e Hamiltoniana de Walker-Ford

Ressonancia 3-2 0.4

H = Ho(J1, J2) + aJ1J3 cos(2¢1 — 3¢2)
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e Hamiltoniana de Walker-Ford

0.4

Ressonancia dupla 2-2 e 3-2

* Observamos as duas ressonancias
no espaco de fase
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e Hamiltoniana de Walker-Ford
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e Hamiltoniana de Walker-Ford
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e Hamiltoniana de Walker-Ford
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e Hamiltoniana de Walker-Ford
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 Méetodo de Newton para duas variaveis
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e Hamiltoniana de Walker-Ford
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e Hamiltoniana de Walker-Ford
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e Hamiltoniana de Walker-Ford
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e Hamiltoniana de Walker-Ford
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e Hamiltoniana de Walker-Ford
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e Hamiltoniana de Walker-Ford
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e Hamiltoniana de Walker-Ford — Coordenadas
cartesianas

(gbla ¢27 J17 JQ) — (Q17QQ7p17p2)
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