
27/06/17	

1	

Sistemas Não-Lineares 
Método de Newton  

f1( x1, x2,.... xn ) = 0
f2 ( x1, x2,.... xn ) = 0
!
fn ( x1, x2,.... xn ) = 0

Dado um sistema não-linear 

xn+1 = xn −

F(x, y) ∂F
∂y

G(x, y) ∂G
∂y

∂F
∂x

∂F
∂y

∂G
∂x

∂G
∂y

xn+1 = xn −
F(x, y) ⋅ ∂G

∂y
−G(x, y) ⋅ ∂F

∂y
∂F
∂x

⋅
∂G
∂y

−
∂F
∂y

⋅
∂G
∂x

yn+1 = yn −

∂F
∂x

F(x, y)

∂G
∂x

G(x, y)

∂F
∂x

∂F
∂y

∂G
∂x

∂G
∂y

yn+1 = yn −
G(x, y) ⋅ ∂F

∂x
−F(x, y) ⋅ ∂G

∂x
∂F
∂x

⋅
∂G
∂y

−
∂F
∂y

⋅
∂G
∂x

xn+1 = xn −
F(x, y) ⋅ ∂G

∂y
−G(x, y) ⋅ ∂F

∂y
∂F
∂x

⋅
∂G
∂y

−
∂F
∂y

⋅
∂G
∂x

yn+1 = yn −
G(x, y) ⋅ ∂F

∂x
−F(x, y) ⋅ ∂G

∂x
∂F
∂x

⋅
∂G
∂y

−
∂F
∂y

⋅
∂G
∂x

x2 + y2 = 4
x2 − y2 =1

F(x, y) = x2 + y2 − 4
G(x, y) = x2 − y2 −1

Jacobiano 
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2x 2y
2x −2y

= −4xy− 4xy = −8xy
Este valor precisa 
ser diferente de 
zero para o 
sistema convergir 

CHUTE 

x0 =1,5
y0 =1,5

−8xy = (−8)(1, 5)(1, 5) = −18

Converge 
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F(x, y) = x2 + y2 − 4
G(x, y) = x2 − y2 −1

F(1, 5;1, 5) = (1, 5)2 + (1, 5)2 − 4 = 0,5
G(1, 5;1, 5) = (1, 5)2 − (1, 5)2 −1= −1
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x1 =1,5−
0,5 ⋅ (−3)− (−1) ⋅3

−18
=1,5− −1,5+3
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=1,5− +1,5
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=1,5+ 0,0833=1,5833
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y1 =1,5−
(−1) ⋅ (3)− (0, 5) ⋅ (3)
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=1,5− −4,5
−18

=1,5− 0,25=1,25

| x1 − x0 |=|1, 5833−1,5 |= 0,0833
| y1 − y0 |=|1, 25−1,5 |= 0,25

Cálculo do erro  

x1 =1,5833
y1 =1,25

−8xy = (−8)(1, 5833)(1, 25) = −15,833

Converge 

F(x, y) = x2 + y2 − 4
G(x, y) = x2 − y2 −1

F(1, 5833;1, 25) = (1, 5833)2 + (1, 25)2 − 4 = 0,0693
G(1, 5833;1, 25) = (1, 5833)2 − (1, 25)2 −1= −0,0557
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3,1666 −2,5
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x2 =1,5833−
0,0693⋅ (−2,5)− (−0,0557) ⋅ (2, 5)

−15,8

=1,5833− −0,1733+ 0,1392
−15,8

=1,5833− −0,0341
−15,8

=1,5833− 0,0022 =1,5811
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y2 =1,25−
(−0,0557) ⋅ (3,1666)− (0, 0693) ⋅ (3,1666)

−15,8

=1,25− −0,1763− 0,2196
−15,8

=1,25− −0,3959
−15,8

=1,25− 0,0250 =1,2250

| x2 − x1 |=|1, 5833−1,5811|= 0,0022
| y2 − y1 |=|1, 2500−1,2250 |= 0,0250

Cálculo do erro  


