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Ritz method, the idea here is that we compute the discrete form of the potential energy and minimize it then.
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Descritization v

Discrete weak statement Aa=b

{p L (W) L ([p]) T dv} [a] =
Jp {[wlx — Ly ([w))-Lin(y) } dv
+ L,Di [wl.fds

Deseritization

FEM Page 2



Ip

{fp LE (W) Lun([@))T dv} [a]
{lw.r _!‘:r(|w| ].L,..ﬂ(bj..}} dv

Y,

Jop, [wlEds
H(u") < " @ Ritz method
i1 [ PP/ T Iia..... i, ) for '\_"_.IF{—”
h . L " ® an ar _ g
u =ayP) + -+ agod Oy day — 0T da,
at = a4 ann + @p
R

Lo clwmd  Galres

e« o Gubokw withed @3;5) il peciic Vasis b

W
W e o« &R @ 460

]
We cannot use Weighted Residual Statement (WRS) for finite \J “)@
—_—

element basis functions because they are not smooth enough

We must use the weak statement |
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FEM error is zero at finite element nodes for 1D problems under certain conditions that often hold (Hughes reference book has the proof of
this)

Least square (LS) method 2 ’\\‘N‘\Uk {
LS method is used in many different settings, for example in (linear) regression, etc. \2 0 M
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Zero iff we have the exact solution

The exact solution MINIMIZES R2
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