Lefre || | Banrica of PDEs

® The Diviblet 3 Newmann FProblemd
C:Ii\rev\_‘gw,o fmﬂ/imaﬂ,
‘ﬁ:nd a gcm m o s.t.

Aw= wm QL .
{ ‘t{t—:-g on 200 = the Dirncblel Pr‘oﬂf.z/m.

Au=f w O
{Byu-‘-? o Yolind the Newmonm proflem

Hewe O b o bdd, domamm , nit nzcwsmlia
conwne S d .

* For the 'DWQM WMM'I 1f the nol
W{S‘k, thew t's 'Wm,z,uz, 0O LAl O\QPQQJ'H
showed_.

¥ For the l\’e,wm.mm»p/w’frem) Hhe Gl n24d
dotart ol | E U
= U+ omy consl. P olao a nof

oo, 2 pouubi ity cond
wyMW-

Let Q7 be commedz A omenl of () .
T)«Zn, Wain (a-;ﬁy\em's 2nd Ccfﬂ‘? "5

S , (VAW —unAv) d ¥ =S2>9_'(\”VM_M%V)AG-

n 1]
ond pittng U=1, we have




Splundx={ 2udsr
So, -\f—&.%mAxSan.sﬁ-—a-

= do- om eadh connedzd
S_(L"F dx Sa..Q./ ﬁ— v C,omraﬂew't 0‘6 Q

In parti cdon , in the cane lace's egn.
{i';'P';'F;‘O)' ?M sﬁif‘q 5"

= awch Aed.

*¥ The redumetion of the Demdddet probles
to =0 evr§=0.

If we con find Pems U W ST
@_{Au-:-f w ) @{AWZO w
U =0 om0 w=3 MR,
Possen wth Laplace wh
Homog . Diri dlet B.C. unBiomog. Di'rechlel 8.C
T hen c,QL M= V- +w sad's'sfi-e,q
+he onﬁinaﬂ Diri el profleom!

>k E%(MU‘D\.Q,M\CZ_D';L@B(@

Now, we wil demonsticle that © & @
oL MOV oflgf Ue{ uziwx ‘l;(qugmffwi
Sinl G YWMEY) S other ueﬁop com
elso ﬁamdﬂef'cw\o( svolve @ ! © ﬁY




Suppose we m pkye © amd wish 0sdwt @.
Gssume thok g hao om extemsion §'e ()
Them , we Ccom -%Cv\ak " S'Oij‘B‘?I'V\ﬁ

{AU":A% w ) =)T1M;0Loa\‘fmamu'6@
v-= 0 o~ 2N so we can spduve Tho
Now- take w‘='gv—v‘-

> Aw=AF-—"Avr =0 wl
w-|m_= CJ|ML—\J~|M_=3.—0=§

So, @ o nlwed !
On the o"&v/\,how\ot, Harp

poie we
soduve @ amd wish 40 sel e O .
First, let's axtend £ 4o the oulside of

) byzero, (e, FT_{Ff wlb
R {3 o RENOL
omd pit V= f % P so that Av’=F

S
Secomd, we sfire {AW:O

Now toake u-=v'-u"
Then we nee ‘
{AU*=AV’—,ZSW=70-O=]£ w;_Q, ]
V_lm_z Vo= Wliq = Vv 220

So, O w /w‘e\I‘QO(” ///

Exerwse . 'Frmm +he NUma,nn cColLl .




® A Fost & Accurdly Loplace [Prsson
Solyer

oG Rec;f'gmqle,

( A. Averbudh , M, Tsvael: , omd L . Vozouvoi
S1AM J. Sci. Comput, vf. 19, mo.3, pp. QBB*
452, 149¢%)

CWS‘ld.O/ ‘fﬂ/\»mﬂ,‘,u‘f'g () =(0,1)x(o0, I)C_IR

{ Au—O im QL
=4 on20.

Then Al\/ showedk thet the nol . to thé
Diriddet proflem oo

Ux,Y) = Px, 4+ Z{b P (%, 1-9) +
b R Ly, 1-X) + Lﬁ,_)%k(x,bﬂ b,,, 'Bm(g,x)}

P> where p(x,Yy) = 03xy + 02X+ Q.Y+ Qo
Lo st P Y) = FUY) oL the 4 Lorners
howmamo! (x,4Y) = (0,0), (1,0),(0,135, (1,1),
. y wk
MM
amd { b "% by, 1 b7, ] e

the Fourier Alnz Asnies weﬁs of
f(x,0) = p(x,0), £(0,9)—p(0.Y),

F0x,1) - p<x, 0 , respectively
/'\ (3 )

e, T b, AmTkX =fx,0-Px0)

cz) n me,wnhn (0,9)-PC0,%)

o| ¢ >>< S b pmt ke = fex,10- Pex)



In pmdtfco., ome needs o Tauncale There
Fowwer ame neres. 6ro X, 4 ymut be
d,ism‘ﬂég_o{ , then. FFT-based Disndle Sine
Tranofnm should be wred.

Note that
'um(xl‘:)) = b;:_l)'ﬁp_(-x’ 1= )
o the ned ‘\‘oh'?fl'\e {—vllmw Divicddels
w 1 . Aal
proflem : _
Au"’ =0 w Q
{u"’cx,o)= f¢x,0) = p(x,0) on (1) COLL
/\u"’ (x,4)= 0 o (2),(3d, (4) < 260

‘al_j
N5

Ol ¢V />‘

S0 oo the other tThhee Suma.
wtrgy= oyt (gt [P g

> No -Fr‘v\,;,"'e JA‘FfW appro X. 0% YA !




20 . a1 Lo L] el = ) & L -] e ]

(b) u component (c) v component

(d) Original (e) u component (f) v component

TR
U w the solelion = Loy

of the Diridulel problom
MEV\3 Tha AlV method

AU=0 w S0

whane § o the origanad

Lmage wahm w Cd-), (d)



