
You may wish to recall the following facts for f ∈
∧0(Rn), α, γ ∈

∧p(Rn) and β ∈
∧q(Rn):

∗∗ = (−1)p(n−p)+s

df =
∂f

∂xi
dxi

d2 = 0

β ∧ α = (−1)pq α ∧ β

α ∧ ∗γ = g(α, γ)ω

d(f dα) = df ∧ dα

d(α ∧ β) = dα ∧ β + (−1)p α ∧ dβ

You may wish to use the following relationships in (Euclidean) R3:

~F · d~r = F

~F · ~G = ∗(F ∧ ∗G)

( ~F × ~G) · d~r = ∗(F ∧G)

~∇f · d~r = df = ∇f

(~∇× ~F ) · d~r = ∗dF = ∇× F

~∇ · ~F = ∗d∗F = ∇ · F

△f = ~∇ · ~∇f = ∗d∗df = ∇ · ∇f
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