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K_Solutions of the Proflews

Givew a borg delo f € Cr), srclving I/E DN Ps
reduces fo M the momenl ¢ € C(I) Satc'sf-m
the bdry. integrel egn’s:

IDP: z¢+ TxP=f, EDP: —~F+ T P=F;

INP: -3¢+ Ti¢=f, ENP: L¢+T =%,
Once, ¢ faumo(, theve the pol. L o offaued via
(DLP) for I/EDP, and (SLP) fov I/ENP!!

Com we phue there by ulegral egn’s ¢
= (lumgo Yeo! for I/EPPs.”

Yoo ! fou INP fF Sg f =0, T oy

. — _jlL.m

fot Tewe i S <o 0
Hence, we howe readhed the following cubminating
Thm. With the notatirme & tewminology of Lec(l‘.'. ;6, we have:
*IDP #a0 a uwgue solution for fe C(r).
‘EDP fa0 o uwigue sofution for m e C(r).
*INP for f€CP) Rao o nol. iff [, =0, j=1:m.

The pot. U A gl modillo femo that ore Comt . on eack. _QJ'.
"ENP for f€Cr) Roo o nol. iff [, o F=0, j=1:m, aud
olso for j=0 tn cone d=2. The pol. o usigue modulo
-ﬁw that are comdl. om ()], j=1: ', omel olso on ()] imCosed=2,

(Proof) See,e.q.  Follomd ; Kress, Cokton, - -
In the provf, the eisemspaces of T & Tk foo
the ergenunliueq + 3 Pley  wmpnianl rodes ao Yy

com eonily imoging . => Thzorjf Fred holu Integrod
Egn's of Znedl Kind, The Fredholm clterrative ,---




Rather thom the provd o the above tha, le’s
wode ot om axcomple ! _ .

[e - The IDP for the umet oisk va R”.
Nofe that one does mol really need to follas~ ot
bo(nﬂ. a:wte?mi “n. cpprooch— becovse 3 Ao
approaches’ . The power of the bWW
apprmdu wil be pees mmc&auv{y for mone
Complicated. olomasn. Thio 2D disk o guet a simple

Fv'wtagaﬁé, Lets recoll
N(x, ) = -Zl{tﬂnlx—jl

X,y e R®
Dy N 9) = — X }

Sinea Q=1{(rewb, rsin0)€ R*| refo,1) Ge[-lt,'ft]},
=20 ={ (w0, sin®)'e IR*| O€ [- "n:,'m]}, we wont
o wute Bu’ NCx,y) 1w the polor coordinies . _

Let X =(remd, ram8) €0, 4=(wh, mny) e
Thow, Vey)=(wey, amyd'=Y I

So, _ X Y—1 _ 1 I-rem(8-4)

Oy, N(x,9) TIN5~ % mzremiogyre ¥
Now, Qel’s comsicler what Rappens 0o X € (L. approothes
[ from inaide €1, c.e., a0 ¥ T 1. C@zwﬂamﬁﬁ :
Heace, P+ T =F, f,¢€Cr) reduceato

é_qb(@)-,-[n‘,_—fmqb(f)d? =f(0), Oelm m]

=:c,qwm‘f'.
= $=2(f-c). Inserting thic wmto the def. of C o get,



= 4%5& 2 (£t —e) o('I = c._z:—f fe4) dy
So, (8= 2{-’10)—5[“70:7)417 [
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Now, wnert thic ¢ info (DLP) o get

T
- | —V coe(0-%)
Wireo= mL |—2r oo (8- 2)+r’— P ?

| (Cl=rcn(d-4) — L\ =ron(0-%) N\
T L ql-2rCe(0-9)+ rlf ”d? Sf‘pd‘) - 2rcen(0-1)+ !
|

TC

Tl-rwe(0-9) ‘f('l)d'z Sf(‘l)d‘l -I-I-Zr cosn(8-9)

¢ ]

- 2rCe(0-9)+r?

e 2 ' Exenuise |
. | =Y
B 2'rr_S _p 1-2rce(0-9)+ rl{:(‘l) 0(?
= Br*f (0) telo, 13, 6€[-7, =]
CWW “u IM I | — Yz .
where Pr(0) ‘= Sx TTormerrE W callook
the Poisson kernel for the 2D wml olisk .
VA
UUMW\N‘M
=1:
Wave/Heo‘t/?ot Egn, 5% W”"Sa { F%4A$ =0 with Fowuer Series
with const. C,oeﬂ»?l ]Dm&@«-let/r\'wmw BC——> E)‘faﬂ.sl'm
Wose/Hest/pot. Eqn. 5% va's, { Stinwn - Limolle. system __ Foca +
ith yanable coeff's with pelf-odioint B.C. E.geufm
XWMG‘\
cd=z2: B
I/E D/NPs for A —> DLP, SLP - Infegmg
with C bd/\g Egnls

They ang ol Dinean. Ind order differeatiod egn’s |



ﬂ’ Mcm}\:,mgg ﬁfmﬁm& ¢

e d=1:

+ Fowwmd Profloms ( Exisfwu.l M%M&nm, Wdaﬁm {Me's)
- SS L systems => Or thogonall Plynomiolls, Special Fea's -
— Higher order systewma : ; :
— Nonlinear sqgfm ) = DZMWOI svsfm,ifaug‘).‘:n

+ Inverse Proflews ( Recovery of parameters/eoeff's from olofa.)
— Inverse spedial prot-.: P, wrom SLS,«s.-an {An$

- Invuse. nadal proB.: P, § i an SLsys. W;?;f:ﬁ

-d=2:

+ Forword Profrlews
— Domos. shape : .&pso&uﬁ domauns ; frocted bories -
= BM Condl . : muxed B.C.(pout D, paatN); aﬂ(iiaedm'v.--
~ Variolle Coeff’s:eq., V-(aVw)=f, a€CCQ), -
~ Higher order : e.g., pyfiamonic Afu=£, P21 -

— Nowlinear : 2.3, p- Keplaciam 7- (17 u|F2pu)=f p=1

+ Inverse Proflewa
— Tnverse Scollevs 'Pra‘6~, Imagin , Tomog rap JREE
— Inverse sfem Prob-. 8% it
- Inverse N«ZM Prob-. .

- SpectAol Geom : " Com we heor the sh
- eﬁa 6 dum 2 ¥ — Mok [;P:c,ag(’gg)
- (00 thwse have beer gemrolised fn

f ) : a Riemomncon fmmg,ea( v(caiffnum)

n: a.?«raph,(o&'smfe) .
N:. o metie Wh ( edgeq o2 Confinuuisn )

= Sl 0 many things o clo, to which v cam
Conbichle o LAt ././




