
Distribution D: subbundle of 𝑇𝑀•
(Local) integral manifold: 𝑁 with 𝑇𝑁 𝐷| (Don't 
need embedded globally)

•

Vector field and its integral curve○
Spheres: ⟨∑ 𝑥 𝜕 ⟩○
Not integrable: ⟨𝑋 𝜕 𝑦𝜕 , 𝑌 ∂ ⟩○

Examples•

Necessary: involutive  𝑋, 𝑌 ∈ Γ 𝐷 .•
Involutive <=> Γ 𝐷   is Lie subalgebra•
integrable => involutive•

In local frames:  𝑒 , 𝑒 ∈ Γ 𝐷 .•

𝐷 in local one‐forms: 𝐾𝑒𝑟 𝜔 ∩ ⋯ ∩ 𝐾𝑒𝑟 ω  •

Analog: submanifold 𝑆 𝑢 ⋯ 𝑢 0 <‐> 
defining ideal 𝐶 𝑀 ⋅ ⟨𝑢 , … , 𝑢 ⟩ u| 0 .

•

P‐form annihilates 𝐷 ⟺ ∑ ω ∧ 𝛽 for some 𝛽 .  •
Hence locally {ann. forms}  Ω 𝑀 ⋅ ω , … , 𝜔 .
Integrability: want ω 𝑑𝑓 up to a factor 𝜇.
Involutive <=> {ann. forms} is closed under d
Called differential ideal.  Use 𝑑𝜂 𝑋, 𝑌 𝑋 ⋅ 𝜂 𝑌
𝑌 ⋅ 𝜂 𝑋 𝜂 𝑋, 𝑌 .

•

Need to talk about sheaf in the holomorphic setting•
Prob. 19.2•

Motivation:
Vector field can always integrate to a local flow exp 𝑡𝑋.
Can we do this for several independent  vector fields?
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