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Why Least Square method is a Weighted Residual method with specific weight functions?
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R2:
+: It can be added to a formulation to satisfy certain condition weakly, e.g. interpenetration.
+: Always get symmetric matrices

-: Minimizing the residual does not mean we have the best solution (uh closest to the exact solution)
-: Both solution and the weights get very high derivative orders (M)

Bar example, n = 2, Comparison of solutions Bar example, n = 3, Comparison of solutions
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differential equation not w.r.t. the exact solution.

We see that the Galerkin methods (Spectral - red) and (FE - gray) have the best solutions.
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Bar example, n = 2, Comparison of solutions Bar example, n = 3, Comparison of solutions
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Bar example, n = 4, Comparison of solutions
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025 —adl, Unfortunately, this property is only for 1D and in 2D and

02 ® Au, ; 3D we don't have this very nice property
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Why we have larger errors on the left side?
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@ The exact solution can be summarized as,

u(z) =

3 o
e o <z<
{3 z¢4+2x+1 0<z<1 (179)

T+ 3 l<zr<?2

Because of the source term we have a higher order solution there and harder to capture that numerically

q(0) =[Z F,

w=2x1xi=1 9D
an, | =>> ’ oo
F(0) T=1 r=12
- >
r=10 F=1
. u=1 -l

Error convergence:

Bar example, Error Convergence
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