
Consider the smooth Riemannian 2-manifold 2 2 2{( , ) ; 1}D x y R x y     with a metric 
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(1) Find the frame field 1 2{ , }E E  and dual coframe field 1 2{ , }   

(2) Show that the connection 1-form 12 1 2y xg g     

(3) Show that the Gaussian curvature K=-1 

(4) Let   be a geodesic triangle in D。Show that 1 2 3( ) ( )area i i i     ，here 

1 2 3, ,i i i  are the interior angles at the vertices of   
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  with ( )i j ijE    

For a 2D Riemannian manifold，the first Cartan structure equation is： 
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Where ij  are the connection 1-forms。In 2D，there is only one independent 

connection 1-form 
2  because 

12 21     
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Apply Cartan first structure equation 

1 2 2 0d      22
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2 2 1 0d      
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Finally，we get 2 1 2y xg g      



Second Cartan structure eqution 
2 2 1 2d K        
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Since 
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
  ，we rewrite：
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2 1 2d K     thus K=-1 

這是一個 hyperbolic plane 

 

Poincare disk model 

 


