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Consider the following differential equation: 

ᇱᇱݑ− = ݂ ݅݊ ]0,1[ 

Find the weak form of the problem. Describe the FE approximation ݑ  

ݑ =  ܽ ܰ(ݔ)
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We can express the approximation ݑ  as the linear combination of function ܰ 
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The integral form is: 
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The interpolation function ݓ is going to be ݓ = ܰ using Galerkin method. 
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ࢇࡷ =  ࢌ

This is the linear system that we need to solve to obtain the approximation of ݑ  
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As � ܰ| = 0 and � ܰ|ଵ = 1 
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The finite element discretization is a 2-noded linear mesh given by the nodes ݔ = ݅ℎ for 
݅ = 0,1, … , ݊ and ℎ = ଵ


 we have to compute the approximation ݑ  for ݊ = (ݔ)݂ ,3 = sin  ݔ

and ߙ = 3 

So we get an element divided in three equal parts where: 

ݔ = ଵݔ   ;0 =
1
3

 ; ଶݔ    =
2
3

 ; ଷݔ  = 1 
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Where ℎ() = ଵ
ଷ
 for all the elements. And the derivatives are the following: 
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ݑ = ଵܰܽଵ + ଶܰܽଶ + ଷܰܽଷ 

We have to solve the system ࢇࡷ = ݊ for ࢌ = 3: 
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We need to compute all the ݇  for the three elements that we have. 
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We also need to compute ܸ݁ܿݎݐ ݂   for the three elements: 

 ଶݔ ଷݔ ଵݔ ݔ 3 1 2
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I know for the boundary conditions that ܽଵ = (0)ݑ = 0 and ܽସ = (1)ݑ = ߙ = 3 



Basics of FE FINITE ELEMENTS Sònia Garrido Ballart 

൦

3
−3
0
0

−3
6

−3
0

0
−3
6

−3

0
0

−3
3

൪ ൦

0
ܽଶ
ܽଷ
3

൪ = ൦

0.0184 − തതതݍ
0.108

0.2042
0.129 + ଵതതതݍ

൪ 

ܽଶ = 1.0467 
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To compare it with the exact solution (ݔ)ݑ = sin ݔ + (3 − sin  we have to compute ݔ(1
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As we can see the approximate solution is equal to the exact solution. 

 


