
Consider the Killing vector fields on 2M S  with metric 。 

1K   ， 2 sin cot cosK         ，
3 cos cot sinK         

Verify that they satisfy the Killing equations。 

( )XL g X X      ，where X X X

           

( ) X +XL g X g g g X  

            

A vector field X is a Killing vector field if the Killing equation holds： 

( ) X + 0XL g X g g g X  

              

Means that the metric remains invariant under the flow of X。 
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 ， 2 2 2 2 2: sinS ds d d     

21, sin , 0g g g g         

Since X






，we compute： ( ) k k

X k kL g X g g X g X            

Since 1g   is independent of ，we get 0XL g   

similarly，for 2sing  ，since X






does not affect ，we get

2( )= (sin ) 0XL g X g  



 


  

Thus，all components of the Lie derivative vanish，confirming that X is a Killing vector 

field。 



Transforming back to Cartesian coordinates 
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are Killing vector fields。 

2 sin cot cosK         ， 3 cos cot sinK         

By chain ruler： 

=cos cos +cos sin sinx y z           

sin sin sin cosx y           代入化簡 

2 y zK z y       


