
Manifold with a flow

class

Trivial
(M, 0)

Linear flows
(Rn,A)

 where A ∈ Mat(n,R)

Geodesic flows of (M, g)
(TM, exp)

 where (M, g) is a semi-Riemannian 

manifold and exp is the geodesic flow

Hamiltonian flows on (M,ω)
(M,ω, −ω−1dH)

 where (M,ω) is a symplectic manifold and 

H ∈ C∞(M)

Lagrangian flows
(TM, EL)

 where EL is the Euler-Lagrange vector field 

of L ∈ C
∞(TM)

flow of a mechanical manifold (M, g,F)

flow of a conservative mechanical manifold 

(M, g, −dU)

Isometric flows
(M, g,X)

 such that LXg = 0

Suspension of diffeomorphisms of smooth 

manifolds

immersions

stationary solution
({∙}, 0) ↪ (M,X)

periodic solution
(R/Z, 1) ↪ (M,X)

invariant torus
((R/Z)d,α) ↪ (M,X)
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Manifold with a smooth flow

A manifold with a smooth flow is a pair

(M,X)

where M is a smooth manifold and X ∈ Vec(M).

A morphism of two manifolds with flows

ϕ : (M1,X1) → (M2,X2)

is a smooth map ϕ : M1 → M2 such that ϕ ∘ exp(tX1) = exp(tX2) ∘ ϕ or equivalently the

two vector fields are ϕ-related

dyϕ(Xy) = Xϕ(y)

This gives us a category of manifolds with a smooth flow

FlowMan

check if two conditions above are equivalent

Functor?

End(Man) → FlowMan

↦ (Mf , ∂
∂t )

M

M⏐↓f

Immersion and embeddings of manifolds with a smooth flow

An immersion/embedding of (M1,X1) into (M2,X2) is a morphism

ϕ : (M1,X1) → (M2,X2)

where ϕ is an injective immersion/embedding.

Lorentz flows

(M, g, F)

Let (M, g) be a semi-Riemannian manifold and

F ∈ Ω2(M), dF = 0

then by the symplectic structure on T ∗M

ωqF := dθ + qπ∗
T ∗MF
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Current note has 1 direct children and 2 total descendants.

And it has 20 siblings.

we have the ωqF -Hamiltonian vector field of the smooth function

T ∗M → R

p ↦
∥p∥2

g

2

structures based on sets

​ manifolds

​ Manifold with a flow

​ Semi-Riemannian mechanical manifold

​ Potential mechanical manifold MN

structures based on sets

​ manifolds

​ Closed aspherical manifolds

C-manifold

Hermitian manifolds

Kahler manifolds

Kahler manifolds of complex dimension 2, AKA Kahler surfaces

smooth R-manifold

Principal bundles over smooth manifolds

Manifold with a flow

R-manifold group (Lie groups)

Homogeneous manifold

Finsler manifold

R-manifold semi-Riemannian

Sub-Riemannian manifolds

R-manifold Poisson

R-manifold symplectic

Multisymplectic manifolds

Spin R-manifold

R-manifold topological

Toric manifolds

Manifolds with compatible triples

https://rupadarshiray.github.io/notes/ZJl02R4pUWRHgcc9kmJWKP.pdf
https://rupadarshiray.github.io/notes/Jls2hdRgpWEILAeSuxRPKJ.pdf
https://rupadarshiray.github.io/notes/tStihkvpVGrV1FjIJQsLO9.pdf
https://rupadarshiray.github.io/notes/vVDaiZG8BWOD475Vhh4niq.pdf
https://rupadarshiray.github.io/notes/mYRIDx5PT6tzfg3gSGhwRz.pdf
https://rupadarshiray.github.io/notes/mYRIDx5PT6tzfg3gSGhwRz.pdf
https://rupadarshiray.github.io/notes/mYRIDx5PT6tzfg3gSGhwRz.pdf
https://rupadarshiray.github.io/notes/mYRIDx5PT6tzfg3gSGhwRz.pdf
https://rupadarshiray.github.io/notes/mYRIDx5PT6tzfg3gSGhwRz.pdf
https://rupadarshiray.github.io/notes/mYRIDx5PT6tzfg3gSGhwRz.pdf
https://rupadarshiray.github.io/notes/mYRIDx5PT6tzfg3gSGhwRz.pdf
https://rupadarshiray.github.io/notes/mYRIDx5PT6tzfg3gSGhwRz.pdf
https://rupadarshiray.github.io/notes/mYRIDx5PT6tzfg3gSGhwRz.pdf
https://rupadarshiray.github.io/notes/mYRIDx5PT6tzfg3gSGhwRz.pdf
https://rupadarshiray.github.io/notes/mYRIDx5PT6tzfg3gSGhwRz.pdf
https://rupadarshiray.github.io/notes/mYRIDx5PT6tzfg3gSGhwRz.pdf
https://rupadarshiray.github.io/notes/mYRIDx5PT6tzfg3gSGhwRz.pdf
https://rupadarshiray.github.io/notes/mYRIDx5PT6tzfg3gSGhwRz.pdf
https://rupadarshiray.github.io/notes/ZJl02R4pUWRHgcc9kmJWKP.pdf
https://rupadarshiray.github.io/notes/Jls2hdRgpWEILAeSuxRPKJ.pdf
https://rupadarshiray.github.io/notes/XvvuP8IWeS8F5vz1IEZ2uC.pdf
https://rupadarshiray.github.io/notes/smxvXRtfDYJooz1t3bBHjn.pdf
https://rupadarshiray.github.io/notes/smxvXRtfDYJooz1t3bBHjn.pdf
https://rupadarshiray.github.io/notes/smxvXRtfDYJooz1t3bBHjn.pdf
https://rupadarshiray.github.io/notes/smxvXRtfDYJooz1t3bBHjn.pdf
https://rupadarshiray.github.io/notes/smxvXRtfDYJooz1t3bBHjn.pdf
https://rupadarshiray.github.io/notes/smxvXRtfDYJooz1t3bBHjn.pdf
https://rupadarshiray.github.io/notes/smxvXRtfDYJooz1t3bBHjn.pdf
https://rupadarshiray.github.io/notes/smxvXRtfDYJooz1t3bBHjn.pdf
https://rupadarshiray.github.io/notes/CEKEqXcieYoxJDTaLVMuIg.pdf
https://rupadarshiray.github.io/notes/eLHAqGRruOsvbnmg3vzWjR.pdf
https://rupadarshiray.github.io/notes/lmTmz5tg5ZCyfoEI5XXsUv.pdf
https://rupadarshiray.github.io/notes/aVgV7WB9FPneDMB62TH6l7.pdf
https://rupadarshiray.github.io/notes/aVgV7WB9FPneDMB62TH6l7.pdf
https://rupadarshiray.github.io/notes/aVgV7WB9FPneDMB62TH6l7.pdf
https://rupadarshiray.github.io/notes/aVgV7WB9FPneDMB62TH6l7.pdf
https://rupadarshiray.github.io/notes/aVgV7WB9FPneDMB62TH6l7.pdf
https://rupadarshiray.github.io/notes/aVgV7WB9FPneDMB62TH6l7.pdf
https://rupadarshiray.github.io/notes/aVgV7WB9FPneDMB62TH6l7.pdf
https://rupadarshiray.github.io/notes/aVgV7WB9FPneDMB62TH6l7.pdf
https://rupadarshiray.github.io/notes/aVgV7WB9FPneDMB62TH6l7.pdf
https://rupadarshiray.github.io/notes/OTGmAf2QlnlVDNB9dMdDkn.pdf
https://rupadarshiray.github.io/notes/tStihkvpVGrV1FjIJQsLO9.pdf
https://rupadarshiray.github.io/notes/7gvlrbjbnRmlZaPI1sKigh.pdf
https://rupadarshiray.github.io/notes/7gvlrbjbnRmlZaPI1sKigh.pdf
https://rupadarshiray.github.io/notes/7gvlrbjbnRmlZaPI1sKigh.pdf
https://rupadarshiray.github.io/notes/7gvlrbjbnRmlZaPI1sKigh.pdf
https://rupadarshiray.github.io/notes/7gvlrbjbnRmlZaPI1sKigh.pdf
https://rupadarshiray.github.io/notes/7gvlrbjbnRmlZaPI1sKigh.pdf
https://rupadarshiray.github.io/notes/7gvlrbjbnRmlZaPI1sKigh.pdf
https://rupadarshiray.github.io/notes/7gvlrbjbnRmlZaPI1sKigh.pdf
https://rupadarshiray.github.io/notes/W4ySVtwKps9bLgWM0UUiFI.pdf
https://rupadarshiray.github.io/notes/rPTID4xuCMTF4uPnFKuLMZ.pdf
https://rupadarshiray.github.io/notes/ZRnZhMNj4UwiXvwnLdY1Fq.pdf
https://rupadarshiray.github.io/notes/ZRnZhMNj4UwiXvwnLdY1Fq.pdf
https://rupadarshiray.github.io/notes/ZRnZhMNj4UwiXvwnLdY1Fq.pdf
https://rupadarshiray.github.io/notes/ZRnZhMNj4UwiXvwnLdY1Fq.pdf
https://rupadarshiray.github.io/notes/ZRnZhMNj4UwiXvwnLdY1Fq.pdf
https://rupadarshiray.github.io/notes/ZRnZhMNj4UwiXvwnLdY1Fq.pdf
https://rupadarshiray.github.io/notes/ZRnZhMNj4UwiXvwnLdY1Fq.pdf
https://rupadarshiray.github.io/notes/ZRnZhMNj4UwiXvwnLdY1Fq.pdf
https://rupadarshiray.github.io/notes/ZDawQmZwUHoqDsYNHV6DDT.pdf
https://rupadarshiray.github.io/notes/QjUuAQbU0a3XHmvMymDRia.pdf
https://rupadarshiray.github.io/notes/QjUuAQbU0a3XHmvMymDRia.pdf
https://rupadarshiray.github.io/notes/QjUuAQbU0a3XHmvMymDRia.pdf
https://rupadarshiray.github.io/notes/QjUuAQbU0a3XHmvMymDRia.pdf
https://rupadarshiray.github.io/notes/QjUuAQbU0a3XHmvMymDRia.pdf
https://rupadarshiray.github.io/notes/QjUuAQbU0a3XHmvMymDRia.pdf
https://rupadarshiray.github.io/notes/QjUuAQbU0a3XHmvMymDRia.pdf
https://rupadarshiray.github.io/notes/QjUuAQbU0a3XHmvMymDRia.pdf
https://rupadarshiray.github.io/notes/hYOwpyVIkAgnEp0OUHjt9R.pdf
https://rupadarshiray.github.io/notes/hYOwpyVIkAgnEp0OUHjt9R.pdf
https://rupadarshiray.github.io/notes/hYOwpyVIkAgnEp0OUHjt9R.pdf
https://rupadarshiray.github.io/notes/hYOwpyVIkAgnEp0OUHjt9R.pdf
https://rupadarshiray.github.io/notes/hYOwpyVIkAgnEp0OUHjt9R.pdf
https://rupadarshiray.github.io/notes/hYOwpyVIkAgnEp0OUHjt9R.pdf
https://rupadarshiray.github.io/notes/hYOwpyVIkAgnEp0OUHjt9R.pdf
https://rupadarshiray.github.io/notes/hYOwpyVIkAgnEp0OUHjt9R.pdf
https://rupadarshiray.github.io/notes/6IEjFs1jHFYg50xd9toEZW.pdf
https://rupadarshiray.github.io/notes/ns33wyppYvleMX5BU4L26h.pdf
https://rupadarshiray.github.io/notes/ns33wyppYvleMX5BU4L26h.pdf
https://rupadarshiray.github.io/notes/ns33wyppYvleMX5BU4L26h.pdf
https://rupadarshiray.github.io/notes/ns33wyppYvleMX5BU4L26h.pdf
https://rupadarshiray.github.io/notes/ns33wyppYvleMX5BU4L26h.pdf
https://rupadarshiray.github.io/notes/ns33wyppYvleMX5BU4L26h.pdf
https://rupadarshiray.github.io/notes/ns33wyppYvleMX5BU4L26h.pdf
https://rupadarshiray.github.io/notes/ns33wyppYvleMX5BU4L26h.pdf
https://rupadarshiray.github.io/notes/ns33wyppYvleMX5BU4L26h.pdf
https://rupadarshiray.github.io/notes/8aFJatSkWjmy37zqqbUGZi.pdf
https://rupadarshiray.github.io/notes/8aFJatSkWjmy37zqqbUGZi.pdf
https://rupadarshiray.github.io/notes/8aFJatSkWjmy37zqqbUGZi.pdf
https://rupadarshiray.github.io/notes/8aFJatSkWjmy37zqqbUGZi.pdf
https://rupadarshiray.github.io/notes/8aFJatSkWjmy37zqqbUGZi.pdf
https://rupadarshiray.github.io/notes/8aFJatSkWjmy37zqqbUGZi.pdf
https://rupadarshiray.github.io/notes/8aFJatSkWjmy37zqqbUGZi.pdf
https://rupadarshiray.github.io/notes/8aFJatSkWjmy37zqqbUGZi.pdf
https://rupadarshiray.github.io/notes/EOl9QfQ00fPCkr6lp8sCX3.pdf
https://rupadarshiray.github.io/notes/sVywglu4VHh5vxu3rLkoUd.pdf

	Manifold with a flow

