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Poincare lemma： 

M is a contractible smooth manifold then every closed form is exact。 

 

習作 
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§2  Lie derivative of differential form   along X 
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How about the computation of 
XL g ，where g is the metric。For a Killing vector 

field X， 0XL g   

 

§3  pull-back a form 

Example 

cos , sinx r y r    

cos sindx dr r d     

sin cosdy dr r d     

Then dx dy rdr d    
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§4 Spherical coordinates 
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The volume form 2det sinijdV g dr d d r dr d d           

 

§5 參考 RG1202stokes 
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   其中是實心球， 2S    


