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HAT, 76 TR 2 2 28 T 2-2 RUR iR 2251109 H & 5 k) A8 3 & Y
A FRICHLE AW T A i O BIFFE TR A b S i st e ), SCRR[ 8 ) A5 48 SCik [ 9]
JE IR ZEAG TR SCHR] 10 ] et %t B AOAR S (B 5 2 0% [ A R e v SRR R
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1.1 HEE a3

W0 C R ZEA P Lipschitz ZE XK, 1 o= U T HT, NIy # J,n=(n,
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vl f;,n=a(v,V), Vv e (le,)>2-
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1.2 BENARTE
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& AT DA B — e R AR A T, )L, Hi o, —» o, FEBRAT 4 M
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Xt T2 1 A% ) 43 o, FURH R 1) B8 8048 40 m) R (S) I w” e (V)2 3l S AR
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TCHTEEA cn, C o, B REFINE 0] LIS S| — AR RS o, € o(7,), BIA
Tyt = Mygens (T, M)



972 X % Ay B M0 g & & e

(EAR IR 76 Lk F A RIS T AT 2L IR G 0 BN oI A w20
BT R PR,

2 s A

AR A IEAS P | DR 22 RRAR b A T AR 2548 78 1Y He e v, UE W] A 385 N AT BR T ik
TEZELER RS R b, DR 22 BT S IR ZE TR /R T Z IR TRAR Y, Bl AFEM J2 IS4,

FIH Galerkin 1EASPEZS Sy e G40 T 51 2.

SIEEA(IERCHE) W T, R T, 8BRS A B AR B0 A U O A wg?)
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alu-u? v) =0 7)) v 0. (10)
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(. 9.) < (L+En(w”,5,.0) + C lwlh —w” | 4. (11)
R WEEMN T e g, MR ER R T 2 (wh) 1) I
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1 M0 H—ar A M HA I T, Flr,

Fig.1 Element 7 is splited into two elements 7, and 7,

HOAUWEMFERIC r 1 fEfEp e (0,1), flife

n, () vl (w7,) <pmnl(w) 7). (16)
HE L FEER
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FH AT 75 2 5 T BT i 5% 2 b Y
1
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FiR) R ER L e, 0 = 1,2,---,5 ERYBRERE 20U F BiAh S 8.
D) I=1(H A BHAE s W B e, ) . T pREL u,(f) LI HAK Sobolev {1 A EFH
W= () = C(r) ,BIA | [2"(n, ,n)D2(0,,0)u ] ||, =0.
2) 1 =2,3,4,5. R BRER W AR RS (B BTT 7,7, BRI R RAEE] b,/ 2 .
2z Firfg(16) , Hhp=1//2 € (0,1).
LY A 1 0 BT HEA TR A, A5 B BRI A% T IR 25 HE 8 T I R Aa T (WX (15) ).
FY L FEERFERE o, b, 0K Dorfler I8 R W& A5 2 55 2208 B SoctE &8 o, , 18
TG, A T ORAE RS () EME P | SEBR TR ZEN 2 W SR, AN e A I SR OT i AR S
n,, BIR on, € on,, IHA
n2 (w” ,on,) = on*(w” ,3,) . (17)
i iy, N o, PRI R BI TE A, AR o\, = T, \o,, A T, TATRE
HITEAR.
FIA(17) ) (16) I EERIp -1 < 0, 15
n(w)” ,T9.) =2, () T\l () en,,) <
n2,(w” T\ +pnl (w2, =
n’(w” ,7,) + (p - D)m’ (u” ,2i,) <
n’(w,”,7,) +0(p - Dy’ (u ,7,) =
pin’(w” ,7,),
Hp, =(1+6(p-1)) e (1-6,1-6+6/2) C (0,1), EIUFER(15). O
T3 3 A5 B 4, 25 5 UE BT AR S 0 )22 PRAK 9158 25 8 7R 12 R 45 1.
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(w7, <pn’(w”,75,) + C, lwl —w? |1 ,. (18)

R XHMEEAHEE(E > 0), MG 3 A5 B 4 n]f5

772("/3:)1 s Te) = (1 + f)"lz(”/ﬁw Tt )+ Cg | u/ii))l - u/ip) [ i,u =

p (1 +Em (w”,7,) + C, lwlh —uw |5 ,. (19)
FEEH p, e (0,1),& MEEIEE,FLIZER(19) o, REEREGE/ING €, 75 p =p, (1
+&) e (0,1) 4 C, = C,, BHFFFFI3E 5 fioT. O

MG 121, 5132 FI51 B 5 BRI 25 Y AFEM A9UCSCHEIE .

TEIE A (SE)  XFAEM 6 e (0,1) FIBRIEN M4 o, , FIFH Dorfler 1725 5 mE K
ORI T A3 BT A il — AR E WA A% 7, o wy?) R g 430300 Ry B AR 43 IR (5 )
xR FMAE o, 1o, [ AT 0 FIRE o, TERIEN %408 e (0,1) FIg,
{75

la = w150 + B (w2, 7)) <8[ lu-w? || 5o+Bn'(w,5)].  (20)

ERR B S AR AEE R e (0,1) FIC, i (18) Wiz 4 B = C, IFit s AT
ESHL

FIHGIE L G352 JFEERL=C',

| u - ulil-:-)l [ i,u +,8772<u1(ﬁ)1 Tpr) =
| = w” || fzuz - lw? - u” | i,n + B0 (w9, =
Sllu-w” o+ (1-8)lu-w|i,-

[ u/<c1+7>1 - u/(rp> [ i,n +:B772(u/<£)1 D IS

W

Sllu—w 10+ (1 =8)lu-w|I3,- lw —w | 5,0+
Pﬁnz(uff’) "jk) +BC,, [ ul?] - uliw [ i,ﬂ =
Sllu-w” |10+ (1 =8) lu-u?|3,+pBn*(wy,73,) <

Sllu-w” |50+ (1=-8)Cn*(w” ,7,) +pBn’(w,7,) =

-8)C
5{Ilu—u§f’ [ i,g+<1)5'+pﬁn2(u£”>,9k>}- (21)
TER(21) P BURE T B 11Z%k 5, B
(1_6)01+PB_ _Cl+pﬁ
f"ﬁ ©0= c,+B"°
HEHp e (0,1), W46 e (0,1) . HILIFER (20) BT, 0

3 BOE %

TN A EE IS R BIEECH REREEC || - | oo =a(-, -)"7, BRPERER E =3 000
MPa,Poisson [t v = 0.3.
Bl (A RinE) Q= - 1,117, BERRE Y A4 RS Dirichlet 3 5 R %L g, 175
U R = (uyu,)" A
u,(x,y) =u,(x,y) = M
&2 AT BROTH SR 25 2R KL 2 (a) WIS 17 U W94 18], w] LU s B oo 4 v
TE FL R BCA A PR L 8 2(b) A 6 = 0.1,0.3,0.5 B ELA PR R w54 BRICPREL u, FERE RIS
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BT iR 22 i Hh B A bR N R0 B s oA kR 8 E RS

Bl 2L A A PERE) B2 =10,4]7 8518 Y0 F 5 RS A Dirichlet 31 5 %k g,
PRI PR 0 = (uyyuy) A

1 N 1 .
 +0.01 ¥+ 1

3 MR BRITHY S IR 25 2R 8] 3 (a) % 13 YR [, T LA 0% s 44 vh
TEFLAR RO A PERY 7. I8 3(b) 2 6 = 0.1,0.3,0.5 I ELAR pREL u 54 FROCREL u, 7ERER L
BT iR 22 i b Ae bR N 3R [ S RO kR 8 H R4

ul(%}”) = uz(x,Y) =

10*
10°}
g
=
-~
I
=
= 10 — 6=0.1
6=0.3
*— 0=0.5
—p— uniform refinement
—— a line with slope 12
10' ‘
1 2 3 3 5 6
10 lO lO N lO 10 10
E2(a) 0 = 0.5H%5 17 0 EERM B2(b) 6 =01,03,050 [u-u, |, M0
I J& vy n & 1 w22 M 5]
Fig.2(a) The grid after the 17th adaptive Fig.2(b) The error curves of |[u —u; || 4 o
refinement for 6 = 0.5 for6 = 0.1,0.3,0.5
10*
o
%
4 s
_=
™ 1nd
z 107}
4 - ——0=0.1
6=0.3
9 6=0.5
K —»— uniform refinement
,| — aline with slope —1/2 ‘
10 . . . . |
1 100 10 10° _ 10* 105 10°
N
E3(a) 6 =0.5m4 13 WHEN B3(b) 6 =01,03,050 u-u |, M
i J= By 2 22 M 5]
Fig.3(a) The grid after the 13rd adaptive Fig.3(b) The error curves of | u —u; || 4 o
refinement for 8 = 0.5 for® = 0.1,0.3,0.5

5 3( L-shape BIXIHA ) # Q2= - 1,1]1>\[0,1] x [ = 1,0], VE#E3E L1045 3t sR %L f
1 Dirichlet 3 ﬁ%%&gs,ﬁﬁﬁﬁ’ilﬁﬁu —(ul,uz) H

w,(x,y) =u,(x,y) =rsin(2¢/3) .
4 ML MEA PRI R SZE A5 K 4 (a) MInes 22 IR PIAS E], 1T LA H e s 45 o
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FE LA PRECH AR BT 4(b) 2 6 = 0.1,0.3,0.5 BF FLA# FREL w 56 FRICHRE u, 7ERE I
BOR R Z M ZRIA], PR A bR N 2 FOE RN R A el B 4

B 2~ 4 R E (b)) AT LU ELAR SR u 5 FROT BRI u, TERE S TUECT iR 2t 2k
AT TRER - 172, B 5@ W SR S R P LA ) 6 e (0.1,0.5) B FI& N A 2 &
R,

10",

100,

lu=u]l .,

— 60=0.1

6=0.3

——0=0.5
»— uniform refinement

—— aline withslope —1/2 \

10 10° 10° " 10* 10°

B 4(a) 6 = 0.5 M58 22 1k AI&RL B4(b) 6 =01,03,050 [u-u,l, oM
T I 2 iR 2 £k
Fig.4(a) The grid after the 22nd adaptive Fig.4(b) The error curves of | u —u, || 4 ¢
refinement for § = 0.5 for6 = 0.1,0.3,0.5
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Abstract: For 2D linear elasticity problems, firstly, a standard adaptive finite element method
(AFEM) was developed based on the newest vertex bisection grid refinement, which was
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and intended conformance to the interior node properties. Secondly, through analysis of the nu-
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proved to be convergent by means of the orthogonality between the numerical solution functions
at adjacent grid levels, the upper bound estimation of the energy errors between the true solu-
tion functions and the numerical solution functions, and the approximate compressibility of the
error indicators between adjacent grid levels. Finally, several numerical experiments confirm

that the presented AFEM is convergent and robust.
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