
Curves:
~r(t) = (x(t), y(t), z(t))

Arclength s(t) :=

∫ t

a

||~r ′(u)|| du (measuring from a to t)

Unit Tangent Vector ~T (t) :=
~r ′(t)

||~r ′(t)||

Curvature Vector
d~T

ds
=

~T ′(t)

||~r ′(t)||

Curvature κ :=
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Principle Unit Normal ~N(t) :=
1

κ

d~T

ds
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Binormal ~B(t) := ~T (t)× ~N(t)

Normal ~N(t) = ~B(t)× ~T (t)

~B(t) =
~r ′ × ~r ′′

||~r ′ × ~r ′′||

~a(t) =
d2s

dt2
~T +

(
ds

dt

)2

κ ~N = aT ~T + aN ~N

aT =
~r ′ • ~r ′′

||~r ′||
aN =

||~r ′ × ~r ′′||
||~r ′||

κ =
||~r ′ × ~r ′′||
||~r ′||3

For the curve given by the graph y = f(x) we have:

κ(x) =
|f ′′(x)|

(1 + f ′(x)2)3/2
.

For the plane curve given by ~r(t) = (x(t), y(t)) we have:

κ(t) =
|x′(t)y′′(t)− x′′(t)y′(t)|

(x′(t)2 + y′(t)2)3/2
.
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