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Energy methods:

Ritz method

The idea here is to compute the discrete form of potential energy and then minimize it:
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This solution matches the solution of Galerkin method using WRS and Weak Statement from the last time!
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Relation between Energy Method and Weak Statement

Enerev method Continnum weak statement  example: 1D bar
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Ritz method (first discretize energy, then minimize) is equivalent to weak statement (first minimize) applied to
discrete Galerkin method.

If fact, for Galerkin method, we not only obtain the minimum energy within the space of solution, the energy
error is also minimum (we'll skip the proof)
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Galerkin solution: Not only has the smallest energy within the space of discretization (e.g. for example uh
= phi_p + al phil + a2 phi2, it also has the lowest energy error.

Let's still work with the Galerkin method, but with a different solution space Cfﬂ CX\

Let's use Finite Element basis functions lg
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Bar example, n = 2, Comparison of solutions

[L78 /456
Bar example, n = 2, Comparison of solutions

1L79 /456
Least square method:
Least square is used in different settings, e.g. in linear
regression:
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Bar example, n = 2, Comparison of solutions
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