
�� ��S

�� ��Rh

�� ��Qhi

�� ��Phi j

�� ��srst

�� ��rrs

�� ��qr

�� ��p

∂hRh = S

∂iQhi = Rh

∂ jPhi j = Qhi

srst = ∂rrst − ∂srtr + ∂trrs

rrs = ∂rqs − ∂sqr

qr = ∂r p

S =
1
3!
εrst srst

Rh =
1
2!
εhrs rrs

Rh = εhir∂i qr

Qhi =
1
1!
εhir qr

Phi j =
1
0!
εhi j p
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ordinary
scalar

density

controvariant
ordinary

vector
density

controvariant
ordinary
bivector
density

controvariant
ordinary
trivector
density

covariant
W-trivector

covariant
W-bivector

covariant
W-vector

W-scalar

1
∼V

3
∼S

3
∼L

1
∼P

1
∼V

3
∼S

3
∼L

1
∼P

�� ��S

�� ��R

�� ��q

�� ��p

S = ∇ ·R

R = ∇ × q

q = ∇p
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3
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3
∼L

1
∼P

|Λ|

ordinary
scalar
density

|Λ|

controvariant
ordinary vector
density

|Λ|

Λ

covariant
W-vector

|Λ|

Λ

W-scalar

controvariant multivector densities
weight factor: |Λ|

covariant W-multivector

weight factor:
|Λ|

Λ

standard column
(metric column)

algebraic dual

Mathematical objects in 3D of the dual cell complex (outer orientation)

Synge, Rel. v. II, p.18: ε Levi Civita symbol.Λ = det||transition matrix||GE11-19; http://discretephysics.dica.units.it


