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3.4 A priori Discretization Error Estimates

3 4.1 Road Map for the Error Analysis

StartingPoint
Cea's theorem lemma see NuPDET
with V H1CR Will Il Il Il Hy Il Har i e

for scalar 2nd order PDEs
15 11 U Un n E Auf vinefegall U Vh111

n Cath 111
or

discretization error approximation error

Proof is based on the socalled Galerkinorthogonalitgy

n U CTg acuity LF uh Huh C VonaVo
UhCTigh alumWu Fewer AwhCVon
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LA RoadMapfortheProofI

Choose

Vh int rulu nucxtillplikx
interpolant

Ye ygncify.e.g.iduetosobc.IE
embedding theorem

uuuiibptxlt.ieIjnucxMpikxlWp 4r1cscicrH

si fiti
crane

Eh4R2 Ta Lip
C ToncFo C VghcEg UE VgnH2 ueVgnG't

schce2x27d 2

or if uglier choose ale'mentinterpolator subsec3.6cl

vaihefghllu vulhsllu intqfullly ill.ly nE h
d H ch so

approximation interpolation
error error

vw intq.lu E V

gndrXXrrl57pI yes
5orCX7 Or

element mapto lmaslerelemeut mapbackto.seement
estimate
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His Ii 11 14,4 Sort Idk
orcs E It Hort des

Erich II iii as EE h

estimation of the interpolation error
on the master element A withthehelpof
the BRAMBLE HILBERT Lemma 2.17

Result apriori discretition error estimate
w r t the Il Hn norm th norm

see Subsections 3 4.2 and 3 4.3 I

a A priori error estimates with respect to Cw.at
other norms are also interesting
Lz norm 11 Hyer H Hour 3.44
Los norm Il Il Il Ilo or 3 4.5Cr
Wds norm H Ilways Il Hear 3 4.5

Lp norm 11 11hpm II Ho per literature
Wpt norm H 11Wprime Il Hap r Literature

go

Goal oriented estimates Leto or effort 2
Illul Kunkle cu un l E h a priori
See also Section 3.6 a posteriori error estimates
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3 4.2 The Approximation Theorem

La Iheorem3 co approximation theorem
Asse 1 Let the bounded Lipschitz domain EdcRd be

provided with a regulartriangulation in the
sense of Def 3.3 i e x xorG1
the ET deffer dr A fr CRh

8 Enter E 13orI e Enhdr FEET Are Ra
9 112or Il Cimarltertor Echr n i

shaperes lo Il girth Il Jiri K E g ti
Z

where forthe time being Xqc CPeCA i.e
an affine linear mapping see Remark 3.7 forgeneralizations

2 SCA span pH a c A 3 PkCA
3 u C WE Ih or moregeneral u cWE Ir theRuthEE

a 7 b

St F as.mn const 0 indepententof hand u
1181 vinnfiiu vnlsw Easa.nleInh2n luli.n.org

as.ua I EE h lulkii.si2b1
A
as.nu h Sl ulnar a

where s oil or Seto if interpolation theory
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Proof Without lossofgenerality WIG we prove the
theorem for the case

d L K 1 A E i.e SCA P 5 1 5 0 mens ie

1181.2 ninetyul U Valar Eanzhlular a

Thus Let u cWEIR H4r and Edc1122 dreamt
It follows from Sobolev'sembedding Theorem 2.26 that

hip R G'CE if 1km1p d
i e for p 2 we always have

Ktr 2 34 Sd 1,213 for K 1,2
Therefore WECR tf Irl C'CT ie
in particulargT ce cecrj coustsoi

gf.EEl UCH l E Ce Hulk a true WECugh 1

Nowtheproofcons.is f4stepsi
1 Insert the interpolant

Unix intqiu Cx i uh p ex e Vgn

into the intimum 118
EI vinhfrnlu vnh.rs I U int vdu lur
approximation error interpolation error



L 15 07
2 Mapping Jr A

infidels Sort Kenan Pdx
eh
g Tx ZIFF see Subseet 3 2 4

CHEhrdeiq.ke.hr
Fein SaltirttesenexorcesDl4zorldg

oi aEEiuh dfs
lensxods.DKa

3 ApplicationofBramble Hilbertishemmadit
onthemasterkreferencelelement

Iencxdrcedlln.AE CB UCH51112 a120
fm

4

c Efc uh aloguexorcesslidg
K11

d 2 182 1426 441815 dads
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4 Returnmapping A Sr

eieic.E.LK so.Ealoguexil4ziLo1dx
kn 1 1Fort

riots
E.Idoguank wsxoosukttorao.IE

K h 2 KH UK4

E 113 114 HE Kulik 118 114121.40 12

I

1

ciescrsfjnhdr2Einhdsh.frIIzldIuaril2dx

i Einar ninth
2
Arid

a ht Iulia g e d

But it remains to prove estimate C207lehh.atcoluka
see next Lecture 16


