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(1)(2)(3) is called Cartan structure equations 

[ ]i

j   is called connection matrix。 

[ ]i

j    is called curvature matrix。 

Where ( )i

X j j i

i

e X e  ， ( , ) ( , )i

j j i

i

R X Y e X Y e   

 

,   are c  1-forms，then 

( )(X,Y)= (X) (Y)- (Y) (X)       

( )( , ) ( ) ( ) ([ , ])d X Y X Y Y X X Y       

( Definition ：Let M be a smooth manifold。 

Given a k-form   in M we defined its exterior derivative d： 
1

1

1 2 1 1 1 1 1

1

( , ,..., ) (-1) (X ,..., ,.., ) ( 1) ([ , ], ,., ,. ,.., )
k

i i j

k i i k i j i j k

i i j

d X X X X X X X X X X X X  
   

 

  

 

    

Where the hat indicates an omitted variable。) 
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Theorem  

If M is a 2-dim manifold，then for an orthonormal frame 2 1 2
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Where K is the Gauss curvature of M。 

 

Cartan structure equation 的幾何意義為何，有此一說： 
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