
From last time

Much easier way to do the LS method
Basically, least square method is a WRS wherein the weights for Ri (inside) and Rf (natural boundary) are different

FEM2021/10/07
Thursday, October 7, 2021 2:48 PM

   FEM Page 1    



   FEM Page 2    



   FEM Page 3    



1D FEM in most cases matches the exact solution at the nodes

We minimize R2 (error in PDE + natural BC) but this does not 
result in smallest error in solution (uh - u)

Exact sln

Talking about errors:
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Stiffness matrices
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For simple geometries we can get exponential convergence with spectral methods with diagonal or close to diagonal 
matrix equations, but for complex geometries FEM is very versatile.

-----
The error of FEM is in fact:

Basically, if the solution is not smooth enough (hydraulic jumps, shocks, …), it's NOT worth using higher order FEMs, Discontinuous 
Galerkin methods, …, high order spectral methods, etc. because the error does not decrease that fast.
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Galerkin methods, …, high order spectral methods, etc. because the error does not decrease that fast.

Final comment on numerical solutions we obtained:
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