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MATEMATICA COMPUTACIONAL

Resolucao do Exame de 29 de Janeiro de 2008

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 condigoes:
e g(D)CD o gc CY(R? ) magiHJg(x)Hoo <1
xE

Verifiquemos pois estas condigoes:

® (1, g2, g3 sao polinémios nas variaveis xy, xs, T3,
logo sao continuamente diferencidveis nestas variaveis.
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Método da Newton generalizado:
71 = 70) 1 A70)
J; (3}(0)) A0 = —f (j(O))

Ay. = b : A = Jf (j(o)) ) Ye = Ai(O); be = —f (j(o))
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O método de Gauss-Seidel convergird para a solucao do sistema A.y. = b.
se e s se o raio espectral da matriz iteradora do método for inferior
a unidade, r,(Cgs) < 1.
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Valores proprios de Cgs : 0, 0, T
2
€
7o (Cas) = T

O método de Gauss-Seidel convergira para ¢ €] — 2,2].
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Formula interpoladora de Lagrange:

pa(e) = 3 J@)l(@). L) = [ ——
=0 i=0,i#j 7
pa(z) = li(z) + blo(x) + 14i3(x)
(z—=0)(z—-2)(x—-3) 1
W) = Toa-pa=s 2 @ de=3
(=0 (z—-1)(z—-3) 1
L) = Ghesneos - 2 @ bE=3)
(=0 (z—-1)(x—-2) 1
L) = BoEonEog) ot DE-2)
ps(x) = 2[3@: —2)(z —3) — 15(z — 1)(z — 3) + 14(z — 1)(z — 2)]
- %(2x2—|—3x+1)
(b)" "
es(x) = f(z) — ps(z) = / 4!(5) Wy(x), z € [0,3]

Wy(z) = z(x — 1)(x — 2)(z — 3), ¢ € int[0; 3; 2] C [0, 3]

€
_ <
7() = pala)] < 57 max (Wa(a)l, Vo€ 0.3

Wy(z) = 2* — 623 + 112% — 62
Wi(z) = 42® — 182 + 222 — 6 = 4(x — 21) (2 — 29) (7 — 2z3)
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|f(z) — ps(z)| < 2—64, V€ [0, 3]
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max [Wy(z)| = max{|Wi(z1)], [Wa(22)|, [Wa(z3)|} = max {1, 6!
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Tabela de diferencas divididas:

i fli] flo b flsel S ] Sl ]
x f(z)
(r+1)2
r+1 f(z+1) 2x2—l—3
(@ +2)? ;
242 flz+2) 256;5 0
(z+3)2 -
+3 flz+3) 2552”
(r+4)?
x+4 f(zr+4)
(d)QO

Melhor aproximacao minimos quadrados discreta:
q(x) = ago(x) + bd1(x) + coa(x), q"(x) = a*go(x) + 0" P1(2) + " P2()

¢o(x) = 2z = 1), ¢1(z) = (x = 1)(x = 2), ¢2(7) = (v = 2)(x = 3)

po=100 2 6], p1=1200 27, py=16 20 07

f=10015 14T

g = ado + b + cgo, 7" =a"o+ b d1 + "o
3 3

SUF] — i)} = min 3(71i - ll)?

i=0 T i=0
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(%) = Dx[z‘]zﬁ[z’L VY. ¢ €R?
(60, do) = 0+ 0+ 4+ 36 = 40
(G0, 01) =0+ 0+0+12=12
(o, ¢2) =04+0+0+0=0
(D1, do) = (b0, 1) = 12
(f1,01) =4+04+0+4=38
(61, 09) =124+0+0+0=12
(é2, d0) = (o, ¢2) = 0

(02, 01) = (D1, 62) = 12

(62, d2) =36 +4+0+0=40
(f,0) =0+ 0+ 10 + 84 = 94
(f, 1) =0+ 0+0+28 = 28

(f ) =04+2+0+0=2

[ 40 12 0 a* 94
12 8 12 b | = | 28
| 0 12 40 c* 2

40 12 0 : o4 20 6 0 : 47

12 8 12 1 28| = 0 22 60 i —1
0 12 40 ¢ 2 | 0 0 20 : 7

" a 53 7
1
bl =— | —20
20
| " 7

¢ (z) = % 532(z — 1) — 20(z — 1)(z — 2) + 7(x — 2)(x — 3)]
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()= flyx),  fly) =

(a)!0
Método de Euler (passo h):

Yn+1l = Yn T hf(yn)a n>0

Y1 ="Yo+hf(yo) =1+

e
1+ (142

oS> NS
+

yo=uy1+hf(y) =1+

(b)IO
Método de Runge-Kutta clssico de 2¢ ordem (passo 2h):

g1 =1y + g {f(yo) +3f (yo + %f(yo)ﬂ

. h
y1=1+§

1 3

_I._—
2 14+ (142

(C)l()

1 . )
ZUSJ:) = g (ng)d) ) ] = 07 1727 e

h Al 1 1
Q(U)Zyn+§[f(yn)+f(u)] =Yt 5 [1+y,%+ 1+u2}

A iteragao serd convergente se max |¢'(u)] < 1
ucR

u

ol =—h ey
1 — 3u?
g//(u) =—h (1 i u2)3
1 9h
max|g' ()| =|d | —= || = ——=
naxlg ()l =g <¢§)‘ 163
16v/3
A iteracao sera pois convergente para h < T\/—
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