
L2 Projection problem over two dimensional mesh 

 

 

We use standard discretization 

 

We span linear basis functions over the mesh 

            

       
  

We introduce the following four shape functions over each element (here for p=1) 



 

Each basis functions is a sum of one or two shape functions i  

 

(for example basis function e2 consists of the third shape function over element E1, and fourth basis 

function over element E2) 

Over a master element [0,1]x[0,1] our shape functions are defined as follows: 

 

 



 

 



 

 

 



 

 



 

(1) 

We need to merge the element local matrices into global matrix 

e.g. 

 

 

 

 



 

 1 2 3 4 5 6 7 8 9 

1 1/9 -1/18  1/36 -1/18     

2 -1/18 1/9+1/9 -1/18 -1/18 1/36+1/36 -1/18    

3  -1/18 1/9  -1/18 1/36    

4 1/36 -1/18  1/9+1/9 -1/18   
-1/18 

 1/36 -1/18  

5 -1/18 1/36+1/36 -1/18 -1/18 
-1/18 

1/9+1/9 
+1/9+1/9 

-1/18 
-1/18 

-1/18 1/36 
+1/36 

-1/18 

6  -1/18 1/36  -1/18 
-1/18 

1/9+1/9  -1/18 1/36 

7    1/36 -1/18  1/9 -1/18  

8    -1/18 1/36+1/36 -1/18 -1/18 1/9+1/9 -1/18 

9     -1/18 1/36  -1/18 1/9 

 

Task: 

INPUT: Mesh size Ne x Ne, bitmap  

1. Generate element matrices (1) over each element 

2. Compute the right hand sides over each element  

3. Merge element local matrices into one large global matrix 

4. Factorize the matrix (Gaussian elimination is the simplest choice, although very not efficient) 

5. Plot the solution over the mesh (just plot u_i at vertices of the mesh) 

 


