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Exemplos

fi(x1, x2) = X12 —I—X22 —1

fa(x1,X2) = x1 — X2
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F(xii1) = F(xi) + JF(xi)(Xk1 — Xk)
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Jf(Xk)(Xk_H — Xk) = —f(Xk)
» Resolva

Jf(Xk)Sk = —f(Xk)

> Faca

Xk+1 = Xk + Sk
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Se f for duas vezes continuamente diferencidvel, ent3o

le(x,y)| < M.
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— f(Xk) + Jf(Xk)(Xk — X*)

= [Ix" — x| *e(x", xx)
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Xpp1 — X* = ||x* — xi||PJF(x) " te(x*, x)
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Convergéncia

» f:R"™ — R"” duas vezes continuamente diferencidvel
| 2

f(x*) =0

det (JF(x*)) # 0

P> xg suficientemente préximo de x*

X, — x* e limsup
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Convergéncia - Demonstragdo

Como det(Jf(x*)) # 0, entdo existe € > 0 tal que

Ix — x| < e = ||JFO)Y < =

2Me




Método de Newton
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Ixerr = x| < [lx" = x| 2| S (xi) | M



Método de Newton

Convergéncia

X1 = 7
< [lx* = xellllx” = x| || F(xe)~H | M
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Se ||x* — xk|| < € entdo

Ik = x| < %"= x| JF(xi0) 7| Me
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Se ||x* — xk|| < € entdo

Me
2Me

X1 = X7 < Ix = x|
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Se ||x* — xk|| < € entdo

1
XK1 = x| = Slixe = X7



Sistemas Nao-Lineares

Relagcdo com Equacdes de Ponto Fixo

F(x) = &(x) — x



Sistemas Nao-Lineares
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F(x) = $(x) — x
B(x) = F(x) + x
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Relagcdo com Equacdes de Ponto Fixo

F(x) = d(x) — x
P(x) = F(x) + x
f(x) =0« ¢(x) =x



Método de Newton

Relagdo com lteracdo de Ponto Fixo

Exercicio: mostre que o método de Newton equivale a versao
acelerada da iteracdo de ponto fixo acelerada que estudamos.



