
One-parameter group 

M is a smooth manifold 

: R M M    ( ) : ( , )t p t p   satisfies： 
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Then { }t  is called a one-parameter group onM 

Examples 

1. The flow of a vector field 
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and ( )n nM R
 is the Lie algebra of GL(n,R) with [A,B]=AB-BA 

 

其他 DeepSeek 提供的 one-parameter groups 

1. Modular group in number theory 

2. Rotation groups 

 
3. Scaling froups 

 

4. Heisenberg group 

5. Affine groups 

 
6. Lie groups and their subgroups 

 



7. Dynamics systems 

 
In classical mechanics，the flows of a Hamiltonian system is a one-parameter group of 

symplectomorphisms。 

 

8. Translation groups 

 

9. Galilean and Lorentz boosts 

 

 

10. Circle actions 

 



Q：在 M 上給定一個光滑的切向量場 X，是否存在 M 的 one-parameter group 

t ，使得 X 是
t  所誘導的切向量場？ 

A：若 M 是 compact differential manifold，X 是 M 上的 smooth 切向量場，則 X

在 M 上決定一個 one-parameter group。 

Relationship between tagent vector fields and one-parameter groups： 

  

If the manifold is compact or the vector field X is complete (meaning its intehral 

curves are defined foe all time t R )，then the one-parameter group 
t  can 

be defined globally on M。 

If M is non-compact and X is not complete，then 
t may only exist locally。That 

is，for each point p M ，there exists a neighborhood U and a time interval 

( , )   such that 
t  is defined onU。 

 

 


