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Left-invariant vector fields

Let G be a Lie group. A vector field X ∈ Vec(G) is called left-invariant if

g, h ∈ G ⟹ d(g(−))(Xh) = Xgh

or, equivalently

g ∈ G ⟹ g(−)∗X = X

and the set of all such vector fields are denoted by leftVec(M).

and if

X, Y ∈ leftVec(M) ⟹ [X, Y ] ∈ leftVec(M)
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█

▛

g ∈ G ⟹ g(−)∗[X, Y ] = [g(−)∗X, g(−)∗Y ] = [X, Y ]

Let G be a Lie group. The evaluation map

is a R-linear isomorphism.

evali : LVec(M) → TiG

X ↦ Xi
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