
Matemática Computacional - Formulário:

ex̃ = x− x̃, δx̃ =
ex̃
x
, x 6= 0

erro absoluto : |ex̃|, erro relativo : |δx̃|, x 6= 0

(x = σ(0.a1a2...)ββ
t, a1 6= 0; x̃ = fl(x) ∈ FP (β, n, t1, t2))

|δx̃| ≤ β1−n := U, (arredondamento por corte)

|δx̃| ≤ 1
2β

1−n := U, (arredondamento simétrico)

δf(x̃) =
ef(x̃)

f(x̃)
≈

n∑
k=1

pf,k(x)δx̃k
,

pf,k(x) =
xk

∂f
∂xk

(x)

f(x)

Método da bissecção: xk+1 =
ak + bk

2
,

|x− xk| ≤
b− a

2k

Método do ponto fixo: xk+1 = g(xk)

|x− xk+1| ≤
L

1− L
|xk+1 − xk|, |x− xk| ≤ Lk|x− x0|, |x− xk| ≤

Lk

1− L
|x1 − x0|

Método de Newton: xk+1 = xk −
f(xk)

f ′(xk)

x− xk+1 = − f ′′(ξk)

2f ′(xk)
(x− xk)2, com ξk entre x e xk.

Método da Secante: xk+1 = xk −
xk − xk−1

f(xk)− f(xk−1)
f(xk)

x− xk+1 = − f
′′(ξk)

2f ′(ηk)
(x− xk)(x− xk−1), com ξk, ηk entre x, xk−1 e xk.

Sistemas lineares:

‖A‖∞ = max
i=1,...,n

n∑
j=1

|aij |, ‖A‖1 = max
j=1,...,n

n∑
i=1

|aij |, ‖A‖2 =
√
ρ(AT A).

condp(A) = ‖A‖p‖A−1‖p.

A x = b ⇔ x = C x+ g → x(k+1) = Cx(k) + g

‖x− x(k+1)‖ ≤ ‖C‖
1− ‖C‖

‖x(k+1) − x(k)‖
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Método de Jacobi:
C = −D−1(L + U),

x
(k+1)
i =

bi − n∑
j=1,j 6=i

aij x
(k)
j

 /aii

Método de Gauss-Seidel:

C = −(L + D)
−1

U,

x
(k+1)
i = (bi −

i−1∑
j=1

aij x
(k+1)
j −

n∑
j=i+1

aij x
(k)
j )/aii

Método de Newton para sistemas não lineares:

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

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 diferenças divididas:
f [xj ] = f(xj), j = 0, ..., n

f [xj , ..., xj+k] =
f [xj+1, ..., xj+k]− f [xj , ..., xj+k−1]

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

pn(x) = f [x0] +

n∑
i=1

f [x0, ..., xi](x− x0) · · · (x− xi−1)

en(x) = f [x0, . . . , xn, x]

n∏
i=0

(x− xi) =
f (n+1)(ξ)

(n+ 1)!

n∏
i=0

(x− xi)

Sistema Normal: (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

Regra dos trapézios:

TN (f) = h

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

N−1∑
i=1

f(xi)

)

ETN (f) = − (b− a)h2

12
f (2)(ξ) ξ ∈ (a, b)
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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)


ESN (f) = − (b− a)h4

180
f (4)(ξ) ξ ∈ (a, b)

Método de Euler Expĺıcito:

yn+1 = yn + h f(xn, yn)

|y(xn)−yn| ≤
hM

2

e(xn−x0)K − 1

K
, K = max

x∈[x0,xn],y∈IR
|∂f
∂y

(x, y)|, M = max
x∈[x0,xn]

|y′′(x)|

Método de Euler Impĺıcito:

yn+1 = yn + h f(xn+1, yn+1)

Método deTaylor de segunda ordem:

yn+1 = yn + h f(xn, yn) +
h2

2

(
∂f

∂x
(xn, yn) +

∂f

∂y
(xn, yn)f(xn, yn)

)

Métodos de Runge- Kutta de segunda ordem:

yn+1 = yn + h

[
(1− 1

2α
)f(xn, yn) +

1

2α
f (xn + αh, yn + αh f(xn, yn))

]
α = 1/2 - método de Euler modificado ou do ponto médio;
α = 1- método de Heun ou dos trapézios.

Diferenças finitas:

f ′(xi) ≈
f(xi+1)− f(xi)

h
, f ′(xi) ≈

f(xi)− f(xi−1)

h
,

f ′(xi) ≈
f(xi+1)− f(xi−1)

2h
, f ′′(xi) ≈

f(xi+1)− 2f(xi) + f(xi−1)

h2
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