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- B. Scaltering in non-dispersive loscy wedia
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L imbedgding apprdach
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'(\ 1. E&e(c eqLUa‘\*‘xcws
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:
R~ +
K—> 1=
B e
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R-(X\j )

" K 1
ov
\ A .
- + + i
Rixy,s) = R (x xe %40 5) S < 2(y-x)
§ ) .
C R_ - S
— xysy= R(y-5 -0 s S < R -7«)
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) v R ~
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kernele \f (%9, 3) awd VT (X4, 8)

Feom the regolvent efi_uc&iovx +wW + TxW =0

we 3@‘\' 53 d;&-&, w.r Y %
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————
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wx;"iﬁmmgﬁﬂ/{}af [M-p{?\/ﬂ,“ }xfiwl
| 4 ~ + —
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® | |
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- @
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| | .
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The two %ivxa,\ \mbe&c{(mi Qiuoc\{oy\g are.
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The .\mEe,c\cl'\nj ec_(_\;o;lr-\ons for W and R*‘ aive.

Wy s 2 A+ (R4 Boew) O

3

R = 2R, - BR - 1 (A+%) Rx® @

Convolve (1) with R+ owd vse (2)

W xR = % (A+B) [R’“* R+ (R« w)xﬁ"]

W (RxR)
+ + + .
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Chavacteristic curves: S+Ax= Constoawt
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23.
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\:\l(x\j\s\ = 0
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1.9 Extension o+ daka

a. Transmiscion dake

Com?&c"v SUJ?PD\‘-\' oﬁ- Wy Lx\\i\s\_ =0 s> l(\3~x\
Reselvewt @'%Uofrfow v T+ W TxW =0
For $>1%—ﬂ

- , - ,
— [ — \ {
| kx\gls) * g_l%tf;/)kx\j\sfs) Tixys)ds = 0 s> 2y -x)

Rewrite

< .

B , R
\&x,\»&,s),,fs th\g\&sl) i.&,x\j‘,s‘}d.,_s =

G (x, ¢ 5) S> 2y ~-x
2Ly=x) ' el 272 )

204 -x)

-

A Vot
WX M s-s) 1« st 4 Ziy-x) < €4 Y(y~
N R e PR LSRR

o [ S Q(j-x)

This i & Volterra e,gruo.\L{o\n o% the second kind —E;Dr

, TKK,\\,&,S),O 5> ,2,@,5-7&\- , L R
 Notice that 1§ Tixys) (s known for D << Ay-x) and
s Wixy e i Al nderval | then Tixy 8) caw be determined
ot twes £ l(x-x\, i>3 Hae . above



L, Re,&\ ection doda \37-

T\n&. Sawe M‘ﬂumt\n‘k S caw be veed Own
4 + + +
Vi=RT + Rx W to  edend R -data ’bejovxd

pae  rsund '\*r\"\).

The resolde are:

pd ® | \ hy ' {
R (x\ts\s) + j \'\“K\‘S\S‘5)R (x\j\s)/ﬁl_g =

2Ly ~x)
2.(\j~7q |
\ * A\
) w -8) Roleg LS - S <YLy~
5= 2040 Oy, $76) Rty 50 d LAy R) <8 240y x)
© . , : 75>‘H\j-x)

A&ﬂ&w\ we have o \JDH"“"‘* \'?ﬁ‘_‘_-’-”"lt.\m\ D‘% "\H\L Secoud  Kwng gor
+
R xg,8) , s> ZLj—x\.
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tre needed Xb\!'\‘ Frangmizeton date ag well (o 3(:4 \})\
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S?eclg.ico,uj Hhe Cowce,?‘\‘ of extension of re]cfec.‘ﬂou\ dada
Caw i>e vsed +o C&(CU‘C\?“Q, Lla,e, \}UN’? w\ 'R o& one tound Jﬁ"t‘F

S= Aly-x)
lR Lxls\} 3 n%(xjuj—m\—R(xjmJ-@) =

ZIL:S -K)
j \I\/(Kj 5-)@"'3 R(Xj S)AS 'R(XJ 2-(3 x)>

ln P&H’ieukox) —%w Rﬂtx\jls\ wnd j=,1

s=2li-x) Ai=xy

[R—uu )} = "'.( W x4 20-x)-s) R (x 1 5\‘)@\5‘
$=2(1~ o ‘ ‘

- R (x1, 20-%) )

’ﬁowwmr) R Lx\\‘s>='§f(o)1‘s§ s all-x)  (see ?.?-Lﬂ
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+
Sz all=x) \ - { |
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- R (o1, 200 2) )
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{10 The inverce problem

We ?V@.SQV\‘\F an alf)orijrhm Hootk S}mu\ﬁw_oos(j reconstrycts
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+
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- ?‘SE}\(K\ -a‘"{%(x)] fo R(.x‘l‘s-ws) R (,xms\éi.e .5
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S
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Wik s ) R (1 s s ] 670

CB‘D '?f(x\\‘o*"} = = 'cL{ L/&Lx\ - Q)(K)]
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o ,,,.A_\ﬁorl%m, )

A Use “Ear.ﬁ‘n% explicitly step ‘,.,\,\J_,,,%QYW@V‘;&., ww tue x-divechon
o fhe next seb Q_jﬁ",,,,‘/ft,_,grr_{,s&__,.A}?_Q:nfs.

2. Use Efar,.@ Yo implicidly step R forward i the x-direction
 to the mext ¥ gnd qomt at s=o.

3, %S@S\‘@ oxe vsed Yo find A ta and Bod) at s
S L omt,  (wow-linear in Bﬁﬁ\f e

4. Use E@@ %o,ingl._lc,iﬂj s{fe.P Rf }Cor\f;arci i Hee w-dicection

at %e._.um?w;\‘vxﬁ % q0id qowars.
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- Ta(¢)dx
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VIV Y
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Conductivity (mho/m)

Oue, weore exauweple
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Conductivity (mho/m)

Reconstrpetion with woigy data
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The nverse problewm revisited

lw He ?r@,v{oos cx,ijori%\;\m comple}e dats. were vsed
to s§mu\*¥mra.ous\j deleemine  Ax) and B,

Vundec cetdain conditions 1+ S\)%Ic(’,s ius'l' 4o use o
cubget of tuese dota,
4

R (o1,8) | 0=<s<2
'Q“(Q)1,5\ \ DL S4& 2,
¢
2¢o) (ov (L))
\\So\%l. \\\D '%\"owg%w.‘\s%.iom e{u%a\ ‘T(D\\\S\, oe

s
atuagati ow 4&&%@ v G,

TWie inversiow &ljw'i%m e based VPOW ‘\Jr‘@,.(“e&igu\ 'zcm,\x{%ue,s.
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The basic e%uoc‘rio\n (s &Sa}w_ +he imﬁe,ddlmj e%voci{om}
weiHew iw%ejmﬁec}x —ﬂkovm‘

+ + +~ _+
R,.=2R_-7DPR - 2(A+B)R=*R
or (let 3=1)

* { \ . + \
i R (K}\)‘ém%(x—x)) = - BxIR (% 1, 5=+ 2.(%—%)3

\ . v
-1 LA +'E><>qj‘ (R«R) (><$‘ 1) s ux»x‘))

—[v&&jvaﬁm x’ -?-rom 0] lro ~~

-~ -+ * (R S v
RCx18) = R @ se20 = = §IBOOR G 1 54 20 )

\ N + &\ . {
+ g { AcxY + DO (R % T ) SR Mx-x\\)} x
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1
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/
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- " "
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— ___EBN_M_,_MW

- + -
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2. Green Wﬁunc*\—lons opproact (direct scaﬂerivxg\
J L)

A0 Basic eguations

The same a.%sum’\bho\)\e 0 in Sectkiow D1 avre.  vnade,

€, T=0 E(Z), T?) €, T=o
1 {
E‘..;
> - gt
o K— >
- &““‘@ /
' ~ Z
0 k
A C(2)
{ 61
¢ I
° {
{
L > x=
.
A T L)
> 2

(8



The Same basic e.%uo:‘rio\»‘. holds tw frave Hwe
Coordinotes (5ee P- 63)

2
[a% T3, t ALY +BOD ES ] Uix, sy = O

Alry= - éilw c(zm\]:- Z é,ilm eczmﬂ

B = - Lotz [ £z W)

wove =F e Wﬁ

-\ \
W = % ( Wik 8) ¥ o, U, X 9))

taplies e POE (cf, p. 65)
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2.2 Relobon between u,t

s
JE— - > . . +
The Greem duachone G7 ¢ X, 5)  map He exatabion W (o 's)

on the {e%\- havd <ide o-jr— He clab +o R Jﬁie(d Inside.

+ -
W (o0,s) U Cxs) Wik s)
S <& e;

Excbobions on Ve F";,jbﬁr UVLK\5> Caw also be considered.

Howe\)er‘ Hie ?reaéevx{«cb{%o»\ im Hus secliow vees Oufj excltaton

—Erow\ e {Qj"\n

Similes avalysis as in Sechon AL qives (cf p. 39~ 42 and 42)
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‘ s

+ - + + [ \ {

WX xas) = {;Lol;«\,{ W o s) + J & (% $-5) ub(o\S)cQS}
—0d

45
- + ! — \ + \ !
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)
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C
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*
[
H
L
A
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{
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TM. Joouoner C/DV\CX;‘Q—{OU»S ave ‘1"&1, Sawre A4S in
Sechion A2 CCE. P Lftf\)

G (05 =0 G 3s)=o

— + —
G (05) = Res) c—?fu‘ 3) = tCs)

+ + +
Ris) = RCO\S\ = QQOJ‘@\} The thg sieal f‘e/f{e,(;{{m,\ ke rued
Tle) = Tlos) = T (ol s) — 4= Trauswission erned



2.2 Diffecential equation AFor <5 (X, S
J i J

&
The 555{‘7&‘/\& of [inear PDE T)Cm— &7 oow . 50 LS
\Mb&;f»?e.& due o [ossec,

The resuld (e

-

h$

- n \ —_g B dx _

G (X(S) = 2 (AGY + B I e G (X 9)

_ _ n f%cx\\dﬂ‘
Gexe) ~AG_(x8) =7 ( Ao ~’r3>bq> e ° Gfﬁx‘s\,
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i * %L 2 {
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)

'S
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2.4 Extension of data with Green functions
J J

— : * *
the +ranslforw\_w’nons betwean W Lxrs) awd wix s+l-x) are

(c]ﬁ\ FF Witk 3:%)

s
,
- ES —_— L {
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) s
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S
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Il

{
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-
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Cowc?w"e/ Hais expression witk Ree rb’\DreSQu,‘(*&L{bn
A - -1 _ -
O%‘ G x5\ on P oo, Sinece [‘t (;\\)1 t (O'l) =t (O\‘z‘\)

Hie vesold ig
E

S ( e lr ! %
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s
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— 4
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4 .
WUS) =0 aud G 1 8) = Ts),



G

ﬁowz\fﬂ’) Wy s) =0 S > 2L -x) (cf P 8“6)
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1.5 The direct problem
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Gray-scale plots of the internal fields. (a) E(z, ¢), (b) E*(z 1), (c) E7(z1), (d) UE('Z,I), (e) Uglzt), () Uz t)=
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Reduce to normalized “Fravel +time coordinates
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