
1. Some definitions and formulas

Definition 1.1. Suppose that M ⊆ Rn is a k-dimensional manifold. Let γ : U → Rn be a

relaxed parametrization of M , where X is the set of bad points. Then

volkM =

∫
U−X

√
det([Dγ(~u)]T [Dγ(~u)])|dk~u|.

Definition 1.2. let U ⊆ Rk be a bounded open set with volk ∂U = 0. Let V be an open

subset of Rn and let γ : U → Rn be a C1 mapping with γ(U) ⊆ V . Let ϕ be a k-form field

defined on V . Then the integral of ϕ over [γ(U)] is∫
[γ(U)]

ϕ =

∫
U

ϕ(Pγ(~u)( ~D1γ(~u), . . . , ~Dkγ(~u)))|dk~u|.

Definition 1.3. Let M ⊆ Rn be a k-dimensional oriented manifold, ϕ a k-form field on a

neighborhood of M , and γ : U → Rn an orientation-preserving parametrization of M . Then∫
M

ϕ =

∫
[γ(U)]

ϕ

as defined in the previous definition.
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