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�� ��p

b = ∇a

∇ × b = C

∇ · C = D

S = ∇ · R

R = ∇ × q

q = ∇p
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Standard columns in 3D
tensorial behaviour

primal complex
inner orientation

dual complex
outer orientation

ēh = λk
h ek Λ = det ||λk

h||

the screw rule implies the product by
|Λ|

Λ

a = a scalar

b j = λh
j bh vector

(covariant)

C
j

= Λ Λ
j
k Ck (axial) vector density

(controvariant)

D = Λ D (axial) scalar density

S = |Λ| S ordinary scalar
density

R
j

= |Λ|Λ
j
hRh ordinary vector density

(controvariant)

q j =
|Λ|

Λ
λk

jqk axial vector
(covariant)

p =
|Λ|

Λ
p axial scalar
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