
§ Lie Derivative 

Sophus Lie 1842-1899 

在微分幾何有三種微分： 

(1)Lie derivatives XL Y    (2) XY   (3) differential forms 的

外微分 

 

一個作用在流形上的張量場、向量場或函數的算子，將該

張量沿著某個向量場的流做方向導數。 

 

 

 

t  is the flow a vector field X，Y is aC vector field，then the Lie derivative of Y 

along X is 0
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§ Lie derivative of a form   
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   ，Where t  is the local flow of X 

The Lie derivative of the metric tensor g 
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The Lie derivative of forms can be expressed in terms of exterior derivative and 

interior product by Cartan’s magic formulas： 

For any ( )X M  and ( )p M  

( )X X XL d d       

§ Lie derivative of tensor fields 

 

 
 

Lemma  

Let X be a smooth vector field on smooth manifpld M，and let   be its flow。 

Given a smooth covariant tensor field   on M，the Lie derivative of   with 

respect to X  
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§ covariant derivative of tensor fields 

 

 



習作 

1. 證明 [ , ]XL Y X Y  

2. Prove that [ , ]X YL L  is a derivative on the algebra ( )C M  and 

[ , ] [ , ]X Y X YL L L  

3. X YL Y L X   
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