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MATEMATICA COMPUTACIONAL

Resolucao do Teste de 15 de Dezembro de 2010

O teorema do ponto fixo de Banach diz-nos que g terd um e um sé
ponto fixo em D se forem satisfeitas as seguintes condicoes:

eg(D)cD e geCY(D) o max||Jy(2)[lc <1

Verifiquemos pois estas condigoes:
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® g, ¢ go sao polinémios trigonométricos nas variaveis r; e s,
logo sao infinitamente diferenciaveis.
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Concluimos que g tem um tnico ponto fixo em D e, portanto,
que o sistema de equagoes = g(z) tem uma tnica solu¢ao em D.
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Formula de Newton com diferengas divididas:
i T f[xz] f[?] f[?a] f['7'7'7']
0 0.0 -1.0
1.0384
1 1.25 0.298 -0.2368
0.4464 -0.00512
2 2.5 0.856 -0.2560
-0.1936
3 3.7 0614

p3(w) = flwo] + flwo, v1](z — x0) + fl2o, 71, T2)(T — 20) (7 — 71)

+ flxo, 1, T2, x3)(x — x0) (2 — 1) (T — X2)

p3(x) = —1.0 + 1.0384z — 0.2368z(z — 1.25) — 0.00512z(x — 1.25)(z — 2.5)
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Melhor aproximag¢ao minimos quadrados:
G (x) = a*¢o(x) +b*du(x),  ¢o(z) =1,  ¢i(z) =2
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1 0.0
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(B0, B) = 4

(b0, ¢1) = 21.875 = (1, do)
(f1,d1) = 239.258

(f, Po) = 0.768

(f, ¢1) = 14.45

4 21.875 a* 0.768
21.875 239.258 v || 14.45
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Férmula de Simpson composta (F' € C([a,b])):

a* —0.276571
v | | 0.0856815

I(F) = /ab F(z)dr =~
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I(f) = 152 [£(0.0) + 4£(1.25) + 2£(2.5) + 4f(3.75) + £(5.0)] = 1.95125
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[B] f(z,y) =4de™¥ = F(y)

(a)3® Método de Taylor de 22 ordem (passo h):
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K constante de Lipschitz da fun¢ao incremento do método de Taylor,
v, definida por:

o(r,y) = f(x,y) + (dff)( Y)
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Yi(z)=FY (),  Y'2)=-[FY ()],  Y"(x)=2F ()
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ALTERNATIVA:
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Yi(z) = F(Y(x)),  Y"(z) = —[F(Y(x))]%,
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64h?
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Y"(x) = 2[F(Y (x))]

Y (0h) = 128 ¢ 3 (0h)
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