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3 6.2 The Residual Error Estimator
Babushka Rheinboldt 1978

We now define
for all elements Speth the residual of the PDE
Au t f O or more general Luff 0

Rr Rr Un A Unt f Lunt f on In relRh
If since Un is linear on of 9

for all edges ee En rueµ
e'iheart e5 ECB

set of all edges whichdo not
belong to Tb P for our example

the jumps of the fluxes 8 across the edges

Re Recant I Inh e Fun e ne

runlet runlet ne
Vunlet.net Fuhle he

where Entry set of all edges on 17513 P
Cris ed yur
x

any foil f tintoromnae

3 Jr Ringnes B

adjoins est e ee he let

Xena
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La Theorem 3 19
Assi Let the fdr retRh be a shaperegular

triangulationof Ed and let u cTo and un e Fon
be the solution of 145 and 45 n respectively

St Then the following a posteriori error estimates hold
a 11 u unHan UtcEI la ahh.rs c influn

E Mlun l
hf H f fullZaucor

b Mrluh ElHu ahh arr 1g aight Hf thH2oor
it ftp.EHKdr then Och

where HOT
nr4unt norcunlihrllfrfunko.KZ eo

onr.hellRdynll2o.e

Auntf Rouen E ITantene
he let lengh ofthe edge e Lz projection
fn PnfCToh fh Vn on f Vn on VVhCToh
c Ccr Ct cc r ca cz.cz const O genericpositiveconstant

Proof b Efficiency see Remark 3 21.1
a We hereonly prove reliability
From our general estimate 144 for Example 145 wehave

Ex 451 MEME1 I
11U UnHyo I U uhh r E 1µgIl F AUn11vo ti r r

restYetis I r
f AuntIV4 dx fgfodnh.lvWds

i.e we have to estimate the numerator A re HOUR

24 r ft Aan V Vn Dx Sarnoff VWds E EZHUn l v la r
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Let v e Fo Hot R and Vh Inv EVon its ELEMENT or

SCOOT ZHANG quasiinterpolation see Remark 3.20
and Ex 3.14 for the necessary modification in To H r

fn on Tb 17 22

1In Rrlunkv vnldx ketnsetknekj.fi dsrunie vuniein
e u
Rrluh v th dx J Toute e v Wds

e CEh
A ing

rzjnHRrlunlllo.gr lv VnHodrte7eIuHReluhlHo.ellV Vhllo.e

c 7rejnllRr orhrlvh.ucoritc7eeEhllRdunelvh.uce

of uhillRrlloo.FIr.IulvliucrriYtclE.enhellRellae3 I vk.ae

In shaperegular E c Iv Ir rTt e l v Ine

e c Il anhillRr for II InhellRell I v Ine
at b a a il b e ri Tak

t
E c I III hellRrIIIor t IenhellReliae Iv la r

c
cathillArthur Ee hellRellok IMar

s v

Rf Un
a IIeInnflum vine a Nun lulus






































































































































1 22 04

Therefore we have proved the estimate

1 u Unh r Full F AUnHH icry E FuMun
M Hz 1

Due to Friedrichs inequality we also have

11 U UnHn r E ENuh g e d

Remark 3.20
The standard CLEMENT interpolantof a function
v e Ho CR is not contained in Von i.e

Inv
ew
lPgv pencil f You

but town Wu

Pyu p kN c Vow

Instead of the CLEMENT interpolant
one can also use the SCOTT ZHANG interpolant
Mathematics ofcomputation 541190 483 493,1950

Ex 3.14 Let veto FMR and HE walPyu p EVon

Show the interpolation error estimates

of
H v Vullo or e ch r I v lmucor fr c Ru
Il V UnHo e E Chel l v Inuce HeCEh

with some heric constant c
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a Repin's functional a posteriori error estimates
Consider again the Dirichletproblem forthe Poisson
equation as model problem

145 Find a C TEETH Fu Tw dx Safw dx t wet

Let refgTo be an arbitrary approximation to u
e g the f e approximation uh

T U V Tw dx f w Tv.tw dx tw cTo

Let GC HCdiver be an arbitraryHldiv function i e
dir r w t 8 Tw dx o Fw c To

Note Tun El H dover
Flu v a.tw divot f wt co Tv Fw dx

Set W u v Il 11 11 Har Il Il or
Cauchy

rt
lu vlnfiHVu.tv l2Elldivrtfllllu vlltHo Vvll11VCuDH

Friedrichs As 116 Tv 11 HT Ht car lidar tfH Il V Il

11Tcu HH E H T Tv 11 Gdr 11 divotf It
MT Var 1st majorant
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ostrba fpbf pa2 2ab F.BZ
carb 2EUtB1a2t http b2 Haibzotpso

HmuVIBE Hp 116 Full't http cEHdivrtfH2

M zfv.fi p 2nd majorant

Iu
Yunlin

Hiiu unlike Ipneffa THEIR

inf
TERTHACHH.mg

T2fUhiThiB
altar min I pas OT navicert Thomas f e space

OR f rw RTh Fun C Hldividl
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