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AR E % k0 F B

SEELE® XT7aHEWE B B & B (Kinji Baba)

1. E
® DX 572 Poisson B % & 2 %, r,
Vit f=o0 in 2, (1.1 n
u=0 on I'q, (1.2)
du/53, =0 on I'n, (1.3)

X 1.1 ~1.3) TV EXDOHELT 5 fd

Find u€eH s-t-
alv,u) =(v,f) VyeEH (2)

T

I
I

H={ver' @ ; V|pd:0},
a(v,uw) =//vv-vud2
(v,u) =/fgvud®

Tl /7 V2 B2RDEDISCEBRBT b0

v iE = (v, v)

v il*=acv, v
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2R EX®L (FEM) & £ o0 #H £

(3)

—C\\

1

(i

FEMRBE®RE  »v s 8 L. KM £ ERTHERK S
PEKEZMSLCHOBH CAROBEBE L LTEZ 5,
L. TR EMEE:RFILEIZEARTRLMZNZ E T 5,

Ton X o vV o EHCEBTIo g UEZEZEIZIRZ N DO ET

Find up€95y s-t-

a(vp,up) = (vp, f) YyneSy - (3)
B XDFEMBu, & OKXRDOBEBul DEEZE E X 5,
A TREBREEODZM %2 S, EE&ELTEBEH., Th# H
Z x5 & .

a(v,up) =(v,f)+ (v,g) VvEH. (4)
CTERBETHY. BEABCRKRDELI>ZR LR 5o

_ dup M}
(v,g)—(v,T)+<v,an>EB+<v,[an J>E1 (5)

C T S
r=viu+f o,
<v,u>,=/S,vudl t -
b ]’1 ]" bi
[V]J:V|++V|~ : /

Egs Iy o B RER
E, BBROEBXRER

HEE eg=u-—um ETBHE. OREWODRED
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a(v,eg)=(v,g) VveH . (6)
E2Bo DED ey I3 EEERNTORELERERTO

AEHEE:R flux ¢ T 328 &7 3,

. a error estinator

S,CSCH: 72 +8 K ZHMSEEx5, St S, ®
BRI , MAE R EETERT D . TS eEXEHMoRAE
EREHL. S, 0B KT O L nBEBMET B,

R D projection |

I ; S—--Sh
(ull S I DN
Iv=20 vES

error estinator ex € R D B & T % o

a(v,eg)=(v,g) YveES 40
ZEEBCE

a(v,egz),=(v,p), Vv€S , reT
el N

1

=g on Eg
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4. error estinator O ¥ ffi

RDSLETCHODHREeg Z2EX Do

a(vieg) = (v,g)  Vves - C@®
Lemma 1
ey > = llegll + Heg—esg I’
(pf) |

esES T H B » 5 .

aleg,eg) —aleg,eg) =aleg—eg,eg)

ULl dB - TN 7

leg—es "= lleg I +2{aeg,eg)—a (eg,ey)}— llegll”

= ey " — Il eg I O
BEARARLEoOFMEL T ROBFH D Lemma 2 5, T %2 &
KEEET B
Lemma 2
KD trace RERXAP KL T 5, €T,C>0% % » v a

REEThCEKELRZWERET 5,

Ivig, <C e vl +n vvily . veR' (@)
'gﬁETSC%HﬂHVﬂﬁ+hnv%up , veH' (2)
¥ 7= v &R @ local inverse inequality #* & V¥ J % o

IvPvill, <Ch®™® [vivil, , o0<a<p<2
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Babusku (< X % saturation condition % fXx & ¥ % o

0 (u—ug)

5 2
lu—ug 1+ [0* [ —5=2=] lElﬁﬁzlllu—uh I

MISHURTE

Z T .

B=p8 (h)

Lem B = 0

h+0
Lemma 3

saturation condition © Rz K & 7 5 &

|h%[aeH}A|E < (CHB) eyl

’an I

(pf)
eg = U—Up
= (u—ug) t+eg
T »H 5P b

% ~ Y y
Ih [aeH] | glhz[aes] | -|-'lh2[
on lA Ejp on JA Ej

HA S 2EHITORNID

Yo a(u_uS)}
PRt - 1

£ 1 H!Z Lemmal , 2 X b

de

2 . 2 . 2
h |28 | < Ch{h Ve ll +h Vel }
an S

< C{IVeg I*+Ci Ve I*)
a2
écz IIVeS "

<Cillegll’

N

d (u—ug)
dn

(9)

JAIEI
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if:y‘%%%ﬁ.&@$§ﬁ§&&ﬁbf7k@Lema ol YA
¥ 3,
Lemma 4
veS L T
| [V}JIEIgc v il
(pf)
Lemma 2 X b
vIZ<Cith T vl +n 9y
$ . vESTHZHE. “C>0
Ivi_<Ch livil_
L oT. 10 & 2 BFEBROBAOERET
5 & .
[v], P <2tiviy +1vi] )
<C:h vl O
error estimator [legll @ E &R F i i3 XD X 5 <€ & 3,
Theorem 1
4C,Chpr>0
lleg ll < (14+C-Cp) llegyll
(pf)

£ &G , 0K XD

a(v,ez) =(v,g)
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_ | de V. €T
_(v,eH)—<[v]J,[_a_nﬂ]A>EI vES

L2 T\ vES&E T 3 &
| P
llesll” = (e o) —< ["’S‘L ’ [%]A>EI

£ % 2 HIi3 Lemma 8 , Lemma 4 &£ b

9 ey 1 o
<[es], [52],> ¢ 1 <{(Ct8) eyl }{ o Neglin
=i N

lesli'< eg - leg I+CCsllexli-legll O

SEL T+ RBERWZEBHERERT DI EEZ S L KD
Lemma 28 gk . 9 % o

Lemma 5

saturation condition O X 2 R & + % & .
Ip<1
(1= Jleg < e I
(pf)
ey —€g = u—ug
THh DB Lemma 1 8 X TFO R LD
Hegl®=ley—esl’+legll’
<B Nu—unll*+Megll’

=8 llegl' +llegl’ O

T llegll & llegll oBBRIR DX S5 2B,



lleg Il < C14+C) llegl
- (pf)
VES & ¥ 5% & .
v—IveS
T » 55 5H
a(v,ex) =a(v—1Iv, e§)+a(lv ye3)

=(v—1Iv,g)t+a(lv,egm)

=(v,g)+allv,eq) Vves

CCTEgHFERSHLEEXRLTWAE I L EZMELT

< o

‘VES 3= 2N
a(v,es)':(v,g)
T H 5D 5H
a(v,es)=a(v,e§)‘—"a(lv,e§)
v=eg & T 5 &

lleg* < Megll - Megll+C llegll - Wegll

Lemma 5 , 6 X Y llegll o THRF Mz B 5

O
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E3
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5.

Theorem 2

saturation condition O X Z R &E 3 % & <

3

M ET D

E & D

HE
o

~N 7= A

B H &

c>o0 ,

a2
B fegli<lesll

i
p il
Rj{g

FHMIFEEROFEABTHEHROD L TERLEEE
50 COFECELTITRELDFENRBEI
D FEHE L RCHBOBES VB E & 2 5o
'C“ci%f:é%o:ou\’cci%ﬂ&bTtnéz;f\ T AN

BB TETHAHRAOTHE BREAMO M AL
IVBCOREDPBETH 5o

N ~ﬁ£é’sc:§f§%%®$ﬁ%&&%ﬂ&br\ TR
EZFMEEC. BEBROBERENDODEERNBEHNT O

B®HEEZXDND
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