
Last time we obtained K, Fr, FN, FD for general Galerkin methods. We want to specialize those to 
FEMs, using FEM basis functions N
A. Stiffness matrix
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B. Essential BC
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The particular solution we form this way satisfies the 
essential BC on ALL prescribed dofs (node here).
However, it may not match the exact Tbar between the 
nodes if Tbar is not linear between the nodes.

Is this a problem?

Discretization (infinite unknown -> finite unknowns)

results in error

Any other source of error in calculating K and F in Ka = F 
that DOES not dominate discretization error is perfectly 
fine, because the error still behaves as 

Some examples:
-    not satisfied essential BC between nodes
- Approximate sources term
- Numerical integration (quadrature)
- …

Summary:
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Calculation of FD is similar to K (= Kff) with the difference 
that we calculate Kfp and next multiply it by ap

C. Source term force
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D. Point forces
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D. FN = the force from natural boundary condition

   ME517 Page 7    



When dealing with 1D elements, we never calculate FN

For next time:
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