
FORMULÁRIO

Métodos iterativos para equações não-lineares

Método da bissecção: xk+1 =
ak + bk

2
, f(ak)f(bk) < 0

|x− xk| ≤
b− a

2k

|x− xk+1| ≤ |xk+1 − xk|

Método da secante: xk+1 = xk − f(xk)
xk − xk−1

f(xk)− f(xk−1)

|x− xk+1| ≤ K |x− xk| |x− xk−1| , K =
max |f ′′|
2 min |f ′|

|x− xk| ≤
1
K

(
(K|z − x0|)%

K|z − x−1|

)%n

, % =
1 +

√
5

2

Método de Newton: xk+1 = xk −
f(xk)
f ′(xk)

|x− xk+1| ≤
max |f ′′|
2|f ′(xk)|

|x− xk|2

|x− xk| ≤
1
K

(K|z − x0|)2
n

Método do ponto fixo: xk+1 = g(xk)

|x− xk| ≤ Lk|x− x0|, |x− xk| ≤
Lk

1− L
|x1 − x0|

|x− xk+1| ≤
L

1− L
|xk+1 − xk|

Normas e Condicionamento

‖A‖∞ = max
1≤i≤n

n∑
j=1

|aij |

‖A‖1 = max
1≤j≤n

n∑
i=1

|aij |

‖A‖2 = (ρ(AT A))1/2

cond(A) = ‖A‖ ‖A−1‖

||δx|| ≤ cond(A) ||δb||, para Ax = b
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Métodos iterativos para sistemas lineares

Ax = b ⇔ x = Cx + d → x(k+1) = Cx(k) + d

‖x− x(k)‖ ≤ ‖C‖k‖x− x(0)‖, ‖x− x(k)‖ ≤ ‖C‖k

1− ‖C‖
‖x(1) − x(0)‖

‖x− x(k+1)‖ ≤ ‖C‖
1− ‖C‖

‖x(k+1) − x(k)‖

Método de Jacobi: C = −D−1(L + U);

Método de Gauss-Seidel: C = −(L + D)−1U

Método de Newton para sistemas não-lineares

J(x(k))∆x(k) = −f(x(k)) x(k+1) = x(k) + ∆x(k)

Aproximação de funções

1. Interpolação Polinomial

Fórmula de Lagrange:

li(x) =
n∏

j=0,j 6=i

(
x− xj

xi − xj
) pn(x) =

n∑
i=0

yi li(x)

Fórmula de Newton com dif. divididas:
D0

j = yj , j = 0, ..., n

Dk
j =

Dk−1
j+1 −Dk−1

j

xj+k − xj
, j = 0, ..., n− k, k = 1, ..., n

pn(x) = y0 +
n∑

i=1

D0
i (x− x0) · · · (x− xi−1)

Fórmula de erro: en(x) =
f (n+1)(ξ)
(n + 1)!

n∏
i=0

(x− xi)

2. Mı́nimos Quadrados  (φ0, φ0) . . . (φ0, φm)
. . . . . . . . .

(φm, φ0) . . . (φm, φm)

  a0

. . .
am

 =

 (φ0, f)
. . .

(φm, f)



(φi, φj) =
n∑

k=0

φi(xk)φj(xk), (φi, f) =
n∑

k=0

φi(xk)fk
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Integração Numérica

Regra dos trapézios:

TN (f) = h

[
(f(x0) + f(xN ))/2 +

N−1∑
i=1

f(xi)

]

ET
N (f) = − (b− a)h2

12
f ′′(ξ) ξ ∈ (a, b)

Regra de Simpson:

SN (f) =
h

3

f(x0) + f(xN ) + 4
N/2∑
i=1

f(x2i−1) + 2
N/2−1∑

i=1

f(x2i)


ES

N (f) = − (b− a)h4

180
f (4)(ξ) ξ ∈ (a, b)

Métodos numéricos para equações diferenciais

yi+1 = yi + hf(ti, yi) Método de Euler
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