Partielle Differentialgleichungen

TUHH
VL 11, 29. Juni 2017

Poisson Problem - Numerische Losung mit finiten Elementen

Michael Hinze

kw«&\w‘f&\‘wé\&iﬂﬁ‘&w &«\1 &;, 'Eﬁo;\ &34\ - \a\,\ PRV .“c\»(mu«m\ww

&w g&'vw&&\.\b\ \ng—»\\ ~ Y —Au= pv “
T w ok %h\.,m\r Ay = gbﬁ(: & Ny 0> W=©O w\x(% \“"3 w\i{‘)h)
=z et (el - Sb&(\xkx S R T W YM\J-
(\:EY\GB QS - C\\EA\&B = Sb v\%'v ‘!)\‘ Q& \»«E&«'&-A \,\M\\A
vondasiub, Q\N W= A . ® :Kq:d\:y’
\& T U \Q\Qc\«sﬁz\:x |V TORN YO \zswm A

VR TR

Q’T:\QB k; \1\‘ %M ‘W\S&A‘&«SX( u‘J‘\L\v\ ?w.&c\\v'\ Uiy | {'2&‘\‘
Liin \teq Q.-‘\\m k\tki ""‘s \5\ M &m A(Sﬁs
Ko {i=/\[-, w) .

M\A O=N & ¥, ¢-.- <X, < yw\_\__,/\ M&M:S wx
1\\‘: &\(n-«.‘(\;& ‘\: A wsn



Poisson Problem - Numerische Losung mit finiten Elementen 2

Wi Lodln &\.é&\
\B-\(\(Q\ = %‘3 ;'&= ‘B\»-[‘N‘M

\b,\ I“\ m&\w&w\ \= DI"!"""‘ \ \9\: Aoy WA

\JQ\, &‘Qv-\ \XLXL ?\W\‘ﬂ Wwn O,

L‘\%\ _ )(“Y'\“-I\ ' S \-_\({.A\\({,) = A -
XCT'Y\‘"’\ \Bh Y,\"Y
o= X WA= ) XeT%eot)
Q&NX( un = L X & \:3(3 \X;A—\) Xa—No
/}(w\&g\f“” Y o= X0 O ?ws‘\
O \ %w&‘\’

b= ; 'i: ¥ d X
eyt B o

= Q‘:)\‘:‘A:‘ \ O\:S: & g;g E: &X Q &k&&w&)%&m\d
D

M ’:&’“\Q‘:{“ \ \”“\S‘: g B&( &\( \ W’&‘«“«W\My>
L)
‘—'“‘&A&\MN ) k\ \wt&‘\k( \‘&h QQ&L k '\:\u\; (\M SQ&A\A&\\ b“:, B’A\Wh\j
A Q \3‘\»*\ wl \_d\kﬁ v
Mo \s'\\x\* “:—T“\‘ﬂ X e Ban) = 23\7
(s = A =9, &= wh
PR 1 Y.\(E,\(i\-\) ' ) MA"}S

i
@) \ &MX(

by, By v b DL dibisies M L)



Poisson Problem - Numerische Lésung mit finiten Elementen 3

P T IR SR A

&4 Y N A= - &}; 3 dy \J\Te ?2=( q )

\Y)

T S R ¥ L O R S I ¥
wd N b eyl

Ao s v o T owd ¥ 2

Q&WXQ: Ty wd %w&mwm\ L Rove \X

O L L R 1 T
SPURSSS

T—\w&g 0\:‘\ =0 «L\s I\ > A

”\\Aéw wd W= % W B k‘@r W WH=0, =0
k\~ et Thendy w\vﬂ wxww\m&« Wi m»\\u&nlwg WD =w= Q

\\]&5 YBXV W m \’"__3 C‘“ﬁ\ %h' \Mw wie\= ‘:39' W= 34
wx( %o y4 +O 2

i
T wile b Rady - Was 2 W)+ So\aa\\l)+l‘\l\,‘+‘\¥)

k&.w«:\' “Mh’\ = O+ 3ek°\°\ + O = %Q \\V . V\x\‘m \M
I W

\.-.M\ \LW(«\ = V4 © + 3/\\\%\(’\\ = 34 %NA kLk\QW»



Poisson Problem - Numerische Losung mit finiten Elementen 4

QM kw\ “w\wﬁ:vﬂ T\l W«h “ :

|

&&x&t\f\ SN N e:\\« i Wodual NI

- e & WL b (R

Lo Vol W@ 0 e
<G ok&m T &M M\M‘\_
el

Ly (e \ivﬁy\w-, ( (w&*&\L (oebind Yeols )
\—% \lw\w—»&&ﬁ‘wi MQ ws NMKS(LJ \/\U\\u\w\

Koisom b Koagh talh” ] De ® b w2 by,
N VU T PR A W T S A S

] ) [erbe = (e 4,
AN

T\wlvhwﬂs )
> (2 M&M\\ - w»s&v&mm
\awm —\auw&«\n \\uc&w\
\Nh‘\&"sﬁh\’\‘ \wo\ t\uvw\ N u»_\~(,,
M B e bl e Wl s
D= VT wd Yy aypesawnieet Wl 3




\/\ p—
k‘ Q¥Q\ - 8'\\ R‘A: Ay
EL‘ Q&\Mﬂ\( #M};
T

B BERE) - Y e T e

W
W= D " ‘Bs\y) AR \i\\y) K@&B w=q M_\
DD

5 A=nis

“\\4 . ?M-."P“.‘ AWy \<wxr~«, “« %\mb\;e b
?‘k.‘ h\,_\?\,‘ , € DD \(QNA \z.v\u\\»\) ,

T (T D21
g A A" v‘o( x\( = & -?» \5\‘ &X = A\'"l M
D D =7
w - O
4}__;) j “3 gv‘o\SVk\ A\( = &b-‘ \a; &\( - Z %K}A) gv\hv\\); ky
d=1 D FWin D
.:'v L‘-Al'-, ‘/\,'

"
S
I ﬂ\“\l-‘r)r

M\, n &\\wm) s Ly = &v\ﬁw\m; + 0wy \J&g

D
QA w«}t }; \Jw&«\s«m %\'\4& ( e T osh o



W \bkx\.A «s“m\aw@ vilV N\‘\x
AT S WA RS Wi NETOR SR \,;W
\&k\u\/\ “\SSV
s ?\“’&’\\V\K\JB b @‘\wy«wwﬁ
’L\J\’?&Z st \‘5\»:5 Wecundoton ~\
W (b= & ALEM) W T D)

Woy = W) xed W) =) e e (o)

n
WESY v WY = 2 W) N
=

&1 WAL Ay o g o, ) h 8y
e "~ o by b
L My, = & R\ wh o eys AR
- Wi = S\"b &;

: N
\X\Q} ] ‘Y\-A \}\o ‘ \L = S}\\.&VBLQ\V\X)\ U\\_\:\:\f“ {)l

VRSN
&e\w %Lw- m%\\’d« &u %‘\ww«%v—, W
L) L 'B\‘\ b st A \,gw ae ‘Q’\. T vy
b g 1

O

Ny



