10/15/23, 3:50 PM

,’/ /'\, /” / [
Rainmaker's Notebook
[KFARIPRItRET Z LTS 2
BRERIMR, AR TME
FEMBFG, | —— (REBAZE
F5K)

Home

Archives

About

SiteXC

https://enigmahuang.me/2018/02/04/Poisson2D-FEM/

2D Poisson 525 Finite Element Method | Rainmaker's Notebook

2D Poisson /5 25 Finite Element Method

B E Advanced Scientific Computing RIEHEZ R 7 2D Poisson BIRTTIE, AIEMNOFES
#earT, mENFIRSE RNRFMAIKESE. BTHRESF FEM B=AMgtRZ, BRtES
NHBES T =AFSSHRTiRE, DRIBSE=0RKHNERBMT R, TAR—REIL,
FEETERINANAGE.
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4 4
z(&,m) = Y zENe(&m), y(&m) =D yiNe(&m)
k=1 k=1

Ni(&m) = 7(1-8)1 )
No(Em) = (1461~ )

Ny(&m) = 7(1+8)(1+7)

Nigm) = 71— &)1+ )

N(&n) = é(z(&m),y(&m))

Hep (zf,y;) RGO THIRDENHIE (FEFREINIRETERNRSERRVITEITFN) #4658 k
NRAERRETPHIAE, Nk (€, n) EfRERETENNMNEERERE, ¢ 2IRFETENERLS. 7~
EaT:

. . rectangles: linear elements
lj [ :'>|:: By

" " | Withthe linear Ansatz L

before u(q‘f,ﬂ)=cl +CZ§+C3T7+C4§77
c=Au

we obtain matrix A as
1 0 0 0
-1 1 0 0
0
1

=
-1 0 1

1 -1 -1

and the basis functions
N(&m=01=-&)1-m)
N,(&m=40-n)
Ny(¢&.m=¢n
N,(&m=0-5n

FE=fAREHE (0,0) — (1,0) — (0,1) =@ LiTE, FREZESEN:
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Eeh gp(), w() PEIE—HESHTEDHETS SHINE,

MNFERM=FF, WERAEERNF N (EXtEAS A ¢

/ / f(z,y)dzdy ~ i f(gpx(iq), gpy(iq)) - w(iq) (5)

1q=0
Eeh (gpa(iq), gpy(iq)) B—"H FRESHTSS, w(iq) RSZXIMINE, BRI ETis:

(< y) w
(1/3,1/3) -27/96
(0.6,0.2) 25/96
(0.2,0.2) 25/96
(0.2,0.6) 25/96

MFEESEME—R, LE—I5HR (9px(iq), gpy(iq)), BAITTLATEIXAE—NME (LAIGOfZE
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Ox oz Oz oz
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Oy Oy Oy Oy
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S —

S5itER, det = J(gpz(iq), gpy(iq)) BRAILIBITE LR, BEE, RMREEHE det - ST S, @ry
B2I— 4 x 4 19%ERE, BDASTE (2) 7E (gpz(iq), gpy(iq)) X—m=FrEHI

(ONo ONy 4 ONo 0Ny (e 1) 1 < a,b < 4. SRETEE, RS S 2 2 X 3. BE NSHSE

Ox Oz Oy Oy
. o¢; 0p;  0g; 99; —
ZIRVRERENNEESE, BOARRERY ( o o By @) EXMNAYEETT ERIFRS .
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N, 1 t
Z‘EE = 1= 7

t

Nonlg = 0,m # iym # j

WF a(z,y),9(z,y), & P,P; kB

t t
a(t) = az; + ZAZU,.%' + TAy),Aw =T — i, AY = Yj — Vi

i, SE—KE 00 LA, (1) S TIEATEET DHEE— 4 x 4 5iE 3 X 3 HUEHE,
HAREMNIESTE; () S IEATRT DFHEE— 4 x 1 3% 3 x 1 g, HehRa
2AIEERE, BAVETE 00 LIS EERIRE RIS, BIAFTER (ags, ;) F (g, ;)
700N QO FHEERS.,

HEERNEEREERERE

[EIER Galerkin i%, AIRIE—X (85, #;), (£, #5). (agi, ;) ¥ (g, ¢;) WAERMEBTS j 575712

0; RESENE— EEY ¢; BUUSHET BT HOEERRHM. B, NF— 8T, &
LRSS EIES | ANRAERARIEHIREA guid;, BRARSBTTRIEERNE (i, ) NTTERZ
WENBISERIEERE (guid;, guid;) MEL; BERTHRERNGS i MTRMERENESR
HEEBNE guid; ATTELE.

HEE—XRRDE

XFEE—SAFRER (Dirichlet BC) , [FE (1) T8I o g 1879 0, BIAJEZE Robin BC HIRRHI. 2
0 Dirichlet IMERYREI, BI< ¢; = w;. —DNERNGER, HEBRNIERERAIS 175 ) MTER
71, B TERITRRN0, FREREHAERRSE ¢ NTRRA v, MRELRATRETRS, B4
A UAERRIER AT, FEENMES AT,

SESH
BAGRIEXE

BRBREM
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’U,(:B,O) = .’17,’[1,(:13, 1) =1 +m>u(0ay) = yau(lay) =1+y
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Vu(z,y) = bay, (2,y) € (0,1) x (0,1)
Ou(z,y)

— t+u(z,y) =z +y
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