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• The arc length (norsk: buelengde) of a smooth curve r : [a, b]→ R3 is

b∫
a

|r′(t)|dt.

• The unit tangent vector (enhetstangentvektor) of a smooth curve r is

T(t) =
v(t)

|v(t)|

• The curvature (krumning) of a smooth curve with unit tangent vector
T is

κ =

∣∣∣∣dTds
∣∣∣∣ .

– By the chain rule

κ =
1

|v|

∣∣∣∣dTdt
∣∣∣∣ .

– Computationally practical formula:

κ =
|v × a|
|v|3

.

• The principal unit normal vector (hovedenhetsnormalvektor) of a smooth
curve with tangent vector T is

N =
1

κ

dT

ds
.

– By the chain rule

N =
dT/dt

|dT/dt|
.

• The osculating circle (smygsirkel) at a point has radius equal to the
radius of curvature (krumningsradius) ρ = 1/κ, center in the center of
curvature, and touches the curve at said point.
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• The Frenet frame (Frenet-rammen) of a smooth curve is spanned by
T, N and B = T×N.

• The torsion (torsjon) of a smooth curve is

τ = −dB

ds
·N.
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