
Conservative 1-forms

It is such a form in the kernel of the integral map

∫ : Ω∙(M) → Z 1sing∙
∞(M,R)

∫ : H 1(Ω∙(M)) ≅H 1(sing(M,R))

integrals over non-closed curves

exactness

When are closed differential 1-forms exact on a smooth manifold?
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Conservative 1-forms

A 1-form is conservative if for any picewise smooth, closed curve γ

∫
γ

ω = 0

A 1-form ω is conservative ⟺  for any two piecewise smooth curves(?segments) with

same endpoints γ1, γ2

∫
γ1

ω = ∫
γ2

ω

Potential function for a conservative 1-form on a connected smooth manifold

Assume M is a connected smooth manifold and a conservative 1-form ω. Choose a base-

point b0 ∈ M. Define a function fω : M → R

fω(q) := ∫
γb0→p

ω

where γb0→p is a piece-wise smooth curve joining b0 and p.

is a smooth function on M, such that

dfω = ω on M

Potential function for a conservative 1-form on a connected smooth

manifold

Assume M is a connected smooth manifold and a conservative 1-form ω. Choose a

base-point b0 ∈ M. Define a function fω : M → R

fω(q) := ∫
γb0→p

ω

where γb0→p is a piece-wise smooth curve joining b0 and p.
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structures based on sets

​ manifolds

​ smooth R-manifold

​ Tangents on a smooth manifold

​ Differential forms on smooth manifolds

​ Differential 1-forms on smooth manifolds

​ Closed differential 1-forms on smooth manifolds

When are closed differential 1-forms exact on a smooth

manifold?
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