
Geometria Diferencial de Curvas

1 Triedro de Frenet–Serret

~T (t) =
~r ′(t)

|~r ′(t)|

~N(t) =
~T ′(t)

|~T ′(t)|

~B(t) = ~T (t)× ~N(t)

2 Curvatura κ(t) =
|~T ′(t)|
|~r ′(t)|

=
|~r ′(t)× ~r ′′(t)|
|~r ′(t)|3

3 Raio de curvatura ρ(t) =
1

κ(t)

4 Torção τ(t) =
| ~B ′(t)|
|~r ′(t)|

Operador ~∇

1 Gradiente ~∇f =
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2 Divergente div ~F = ~∇ · ~F =
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+
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+
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∂z

3 Rotacional rot ~F = ~∇× ~F =
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2 Laplaciano ∆f = ~∇2f = ~∇ · ~∇f =
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Teoremas de Green, Stokes e Gauss – Hipóteses omitidas

1 Teorema de Green

∫∫
R

(
∂F2

∂x
− ∂F1

∂y

)
dxdy =

∮
∂R

~F · d~r

2 Teorema de Stokes

∫∫
S

rot ~F · ~n dA =

∮
∂S

~F · d~r

3 Teorema da Divergência de Gauss

∫∫∫
T

div ~F dxdydz =

∫∫
∂T

~F · ~n dA


