RYRR
£ o
—WUxx =

c.f'ﬂg* Xy
oF fu
P~
e

\ | )=
A

{
&
P
Adec spme Sfa(c [
Consi

A “ e\ st
FM.

)(\IC,L)(
J, e

A x
\:g ~PVJ~Y
a5 v {;P
Ter. S S

va
(6D=d & V&
v
|mfbx’
hy =




alup) = X: Uy Uy doe

viltneor Poom'

¢« o (u,v) ~ o (v )

o o\Low{r/zw,v) = oaluv) ¥R o (w,v)
Caluud zo 2 ala,w= sl

W=2







a.(“-/\'“\ > o~ M {s(oAc«,c}},



'¥¢b»& w e \7— 5:8_.
o (a7 <Fype> ¥ ve

v: z\:elj— \ o luw,vd € P2y U[‘é)fd\s
\b,,\;, A4 e dinse-shan \/V\ CV

Xt ( / VLB =\0
E)(owwle $= —‘E o (‘T%}B
+ W= s (T
Yer ’“xx"?
Ww(e)= u‘ﬂS =D

L/

\M(M(P_ Q\me e \ML, %( ‘ablwff\\l"\ﬁq\



‘Definition 4.3: Ritz-Galerkin approximation

Leta : V xV — R be a bilinear form, and let V" be a finite-dimensional subspace of V.
Consider the weak form restricted to V"*: Find u™ € V" such that

a(u™,v) = (f,v) Yo € V™. 4.12)

Here, u" is called the Ritz-Galerkin approximation of the weak solution u € V.
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‘Theorem 4.5: Existence and uniqueness

If f € L2([0,1)), then there exists a unique solution, u", to the Ritz-Galerkin approximation
in Definition 4.3 when V" C V is finite-dimensional.
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‘Lemma 4.6: Orthogonality relation

If u € V is the solution of the weak form in Equation (4.7) and u" € V" is the solution of the
Ritz-Galerkin approximation from Definition 4.3, then a(u — u,v) = 0,Vv € V",
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‘Lemma 4.7: Céa’s Lemma

If u € V is the solution of the weak form and u" € V" is the solution of the Ritz-Galerkin

approximation, then ||u — u" b: min ||u — v
veVh

fulle = lulyg ,= Valou
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‘Definition 4.8: Approximation assumption

Given V" C V, the approximation assumption for V" is that 3 € > 0 such that Yw €
C([0,1]) NV, min,eyn [|w — vle < eflw”|.
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