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§ Affine connection 
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Covariant derivative of Y along X 
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相容 , , ,X XX Y Z Y Z Y Z         

對稱 [ , ]X YY X X Y   (called torsion free) 

When compatible with metric and torsion free then  is called Levi-Civita 

connection(Riemannian connection)。 

 

黎曼流形(M,<,>) with an affine connection   

與<,>相容 C 是 smooth curve，X,Y 是沿 c 的平行向量場 則<X,Y>=constant 

 

A Levi-Civita connection preserves length and angles under parallel transport。 

 

Proof 

Let '( )T t  be tangent to curve ( )t  

X , Y be parallel transported along   

0T TX Y    

, , , 0T T TX X X X X X        ， X  is constant。 

, , , 0T T TX Y X Y X Y        ， ,X Y   is constant。 



2 
 

,
cos

X Y

X Y


 
 =constant。 

定理[DG06] p.135 

(M ,g) is a Riemann manifold，Then there exists a unique symmetric connection   on 

TM compatible with the metric g i.e. ( ) 0, 0T g    。 

The connection is usually called the Levi-Civita connection associated to the metric g。 
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