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Finite element space

Part 1. Galerkin approximation
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Question:

1.Do there exist unique solution ?

2.What are the error estimates for ?

Ans:
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2 Estimates of the error

Theorem Cea  Suppose the assumptions in L-M theorem

hold and  is a linear subspace of ,  , 
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2 The conclusion in 1  is not exactly true when 1
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skew symmetric
thanks to integration by part
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Poincare' inequality:
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Remark:

Regularity analysis is important! Even for the equation

 where ,  one might not have !
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1
if 1  is not convex ,  consider 1 , ,

2

here 

u f f L u H

u v v

u r v r

v r






 

   

 
     

 

    

 

 

     

 

   

0, , 0

2 2 2

2

2 2
2

2 2

, sin   0

1 2 1 1

    4 4 4 4

Since  is bounded,  L-M theorem is satisfied

However,  near 0  1 : unbounded

v r

r u

u r v r v v r

v
r v v f

r

v f L

u u
r r

r r

u H




  





 







    



  

          


      



 

 
    

 

    2

2  By the Sobolev inequality 2  Theorem 7

 

 
 

2

2

What's known about regularity?

If  is smooth or convex ,  the solutions of elliptic

P.D.E with pure Dirichlet B.C. or Neumann B.C has

 regularity.
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Part II.

Finite element spaces for 

Consider  consists of piecewise polynomials.
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To define a finite element space, we need to specify

mesh generally a triangulation  on the domain na T 

 


