
Universidade Federal do Paraná
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GEOL7048: Tópicos Especiais em
Geologia Exploratória II
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Segunda derivada vertical
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Segunda derivada vertical •◦

∂f

∂z
(xi, yi, zi) = lim

∆z→0

f(xi, yi, zi + ∆z) − f(xi, yi, zi)

∆z

∂f

∂z
(xi, yi, H) ≈ f(xi, yi, H + ∆z) − f(xi, yi, H − ∆z)

2∆z

∂2f

∂z2
(xi, yi, H) ≈ f(xi, yi, H + ∆z) − 2f(xi, yi, H) + f(xi, yi, H − ∆z)

∆z2

Dificuldade: podemos não conhecer f(x, y,H ± ∆z)

Suposição: se f(x, y, z) satisfaz ∆f = 0, ou seja,

∂2f

∂x2
(x, y, z) +

∂2f

∂y2
(x, y, z) +

∂2f

∂z2
(x, y, z) = 0

Assim,
∂2f

∂z2
(x, y, z) = −∂2f

∂x2
(x, y, z) − ∂2f

∂y2
(x, y, z)
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Segunda derivada vertical ••

∂2f

∂z2
(x, y, z) = −∂2f

∂x2
(x, y, z) − ∂2f

∂y2
(x, y, z)

d2zfi,j = -d2xfi,j - d2yfi,j

[m,n]=size(f);
Iy = 2:(m-1); Ix = 2:(n-1);
X = x(Iy,Ix); Y = y(Iy,Ix);

d2xf = ( f(Iy,Ix+1) - 2*f(Iy,Ix) + f(Iy,Ix-1) )/dx^2);

d2yf = ( f(Iy+1,Ix) - 2*f(Iy,Ix) + f(Iy-1,Ix) )/dy^2;

d2zf = -d2xf - d2yf

e dzf ?
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