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Smoothness of functions f : M → R

A function f : M → R is smooth if

f ∘ φ−1 : φ(U) ⊆ R
n → R

is smooth in the conventional sense, for a given chart (U , φ).

C
∞(M) := {f : M → R : f is smooth}

Smoothness of a function f : M → R by

does not depend on chart.

Smoothness of functions f : M → R

A function f : M → R is smooth if

f ∘ φ−1 : φ(U) ⊆ R
n → R

is smooth in the conventional sense, for a given chart (U , φ).

C
∞(M) := {f : M → R : f is smooth}

Xp(fg) = Xp(f) g(p) + f(p) Xp(g)

TpM = Derp(C∞(M),R)

structures based on sets

​ manifolds

​ smooth R-manifold

​ Functions from smooth manifolds to R

​ Critical values of smooth functions to R

​ Smooth function on a smooth manifold with two critical points

Equations for functions on smooth manifolds

​ General first order Cauchy problem on a smooth manifold

Linear first-order Cauchy problem on a smooth manifold

C
∞(M)

structures based on sets

​ manifolds

​ smooth R-manifold

​ Smooth Lie group action on a smooth manifold

Borel measures on a smooth manifold

G-bundles over smooth manifolds G ↷ P → X

Vector bundle on smooth manifolds

Curves in smooth manifolds

Density on smooth manifolds

Functions between smooth manifolds

Functions from smooth manifolds to R

Flows on a smooth manifold

Locally G ↷ X-manifolds

Smooth singular homology of a smooth manifold

Isomorphisms and automorphisms of smooth manifolds

Lagrangian flows

Local transformation rules

Moduli space of Riemannian metrics on a smooth manifold

Moduli space of quotients

Quotient manifolds

Submanifolds of smooth manifolds

Tangents on a smooth manifold
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