
�L_i*ð?} �L*iUý*@h VðMh@|ðL?t @t 5ð4T*i

îh)@? BiLh}i

5Thð?} �bb.

úMt|h@U|

#ðgihi?|ð@* i^ý@|ðL?t ThLñð_i @ 4i@?t Lu 4L_i*ð?} |üi ñðMh@|ðL?@*
4L|ðL? ð? tð4T*i 4L*iUý*itc týUü @t Oç*ë

� W?|hL_ýU|ðL?

Zkhq wklv surmhfw zdv ñuvw dvvljqhg/ L kdg glòxfxow| frplqj xs zlwk dq| lghdv
iru d wrslf1 L zdqwhg wr fkrrvh d vxemhfw wkdw zdv fkdoohqjlqj1 exw qrw vrph0
wklqj wkdw zdv eh|rqg p| delolwlhv wr vwxg|1 L dovr wkrxjkw lw zdv lpsruwdqw wr
fkrrvh d wrslf wkdw L zdv jhqxlqho| lqwhuhvwhg lq dqg zdqwhg wr uhvhdufk1 Lq p|
rujdqlf fkhplvwu| fodvv/ zh iuhtxhqwo| xvh wkh whfkqltxh ri lqiuduhg prohfxodu
devruewlrq vshfwurvfrs| wr lghqwli| prohfxohv1 Lw zdv qrw orqj ehiruh L fdph
wr d vhfwlrq lq p| fkhplvwu| wh{werrn wkdw ghdow zlwk wklv vxemhfw1 D slfwxuh
lq wkh errn vkrzhg d prohfxoh wkdw zdv frqqhfwhg e| vsulqjv/ zklfk uhplqghg
ph ri wkh kduprqlf rvfloodwru v|vwhpv wkdw L kdg vwxglhg1 Xsrq ixuwkhu lqyhv0
wljdwlrq/ L glvfryhuhg wkdw lqiuduhg vshfwurvfrs| zdv edvhg rq wkh yleudwlrqdo
prwlrq ri wkh dwrpv lq prohfxohv/ zklfk fdq eh ghvfulehg e| v|vwhpv ri gli0
ihuhqwldo htxdwlrqv1 Lw zdv wkhq wkdw L ghflghg wr fkrrvh wklv vxemhfw iru p|
surmhfw1

Wkh vlpsohvw prohfxodu v|vwhp zklfk xqghujrhv yleudwlrqdo prwlrq fdq eh
uhsuhvhqwhg e| d gldwrplf prohfxoh1 Wkh lqglylgxdo dwrpv ri vxfk d prohfxoh
duh lq d vwdwh ri frqvwdqw prwlrq1 Li wklv prwlrq lv wr eh ixoo| ghvfulehg e| d
pdwkhpdwlfdo prgho/ wkhq vl{ yduldeohv zrxog qhhg wr eh lqwurgxfhg uhsuhvhqw0
lqj wkh {/ |/ dqg } frruglqdwhv ri wkh wzr dwrpv lq 60glphqvlrqdo vsdfh1 Dv idu
dv yleudwlrqdo prwlrq lv frqfhuqhg/ krzhyhu/ rqo| rqh frruglqdwh lv qhfhvvdu| wr
ghvfuleh wkh ixqgdphqwdo prgh ri yleudwlrq1 Wklv frruglqdwh uhsuhvhqwv pr0
wlrq dorqj wkh d{lv ri wkh erqg1 Wkh rwkhu ñyh frruglqdwhv zrxog ghvfuleh wkh
wudqvodwlrqdo dqg urwdwlrqdo prwlrq ri wkh prohfxoh1 Wkhvh sduwlfxodu prwlrqv
gr qrw uhvxow lq d qhw fkdqjh ri wkh glsroh prphqw ri wkh prohfxoh/ zklfk lv d
qhfhvvdu| frqglwlrq ri lqiuduhg dfwlylw|/ wkxv L zloo qrw eh frqfhuqhg zlwk wkhp1

Wkh lqglylgxdo rvfloodwlrqv ri wkh dwrpv lq d gldwrplf prohfxoh duh frxsohg/
wkhuhiruh wkh| fdq eh frpelqhg lqwr d vlqjoh v|vwhp uhsuhvhqwlqj d pdvv frq0
qhfwhg e| d vsulqj wr d ñ{hg orfdwlrq1 Rqo| rqh yduldeoh lv qhhghg wr ghvfuleh
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wkh glvsodfhphqw ri wklv pdvv derxw lwv htxloleulxp srvlwlrq1 Fodvvlfdo Qhz0
wrqldq sk|vlfv fdq wkhq eh dssolhg wr ghvfuleh wkh prwlrq ri wkh v|vwhp1 Wkh
ixqgdphqwdo sk|vlfdo sulqflsoh lqyroyhg lv wkh htxdwlrq iru Qhzwrq*v vhfrqg odz
ri prwlrq/ lq zklfk i lv irufh/ p lv pdvv/ dqg d lv dffhohudwlrq=

i @ pd

Xvlqj wkh nqrzohgjh wkdw wkh dffhohudwlrq ri d sduwlfoh lv uhdoo| wkh vhf0
rqg ghulydwlyh ri lwv srvlwlrq dqg wkdw wkh irufh zloo eh htxdo wr wkh qhjdwlyh
ghulydwlyh ri wkh srwhqwldo hqhuj| ixqfwlrq/

i @ ýgX
gw5

@ ýn{

zkhuh X lv srwhqwldo hqhuj|/ n lv d frqvwdqw/ dqg { lv srvlwlrq/ wkh htxdwlrq
ehfrphv wkh pruh idplodu kduprqlf rvfloodwru htxdwlrq=

g5{

gw5
@ ý n

p
{

Ehiruh surfhhglqj dq| ixuwkhu/ wkh htxdwlrq vkrxog eh prglñhg wr uhsuhvhqw
wkh ruljlqdo frxsohg rvfloodwruv1 Wkh pdvvhv ri wkh lqglylgxdo dwrpv qhhg wr
eh frpelqhg lq vrph pdqqhu wkdw uhsuhvhqwv wkh pdvv ri wkh vlpsolñhg v|vwhp1
Wklv fdq eh grqh e| lqwurgxflqj ç/ wkh uhgxfhg pdvv/ zklfk lv hvvhqwldoo| wkh
pdvv ihow e| wkh prohfxoh dw wkh fhqwhu ri judylw|=

ç @
p4p5

p4 .p5

Lw vkrxog dovr eh qrwhg wkdw { dfwxdoo| uhsuhvhqwv wkh htxloleulxp ydoxh iru wkh
erqg ohqjwk plqxv wkh dfwxdo ydoxh dw dq| wlph/ w1 Wkhuhiruh/ dv { rvfloodwhv/
wkh glvwdqfh ehwzhhq wkh dwrpv shulrglfdoo| lqfuhdvhv dqg ghfuhdvhv1 Zkhq wkh
uhgxfhg pdvv lv vxevwlwxwhg iru p/ wkh htxdwlrq ehfrphv=

g5{

gw5
.
n

ç
{ @ 3

Glòhuhqwldo htxdwlrqv ri wklv irup kdyh h{srqhqwldo vroxwlrqv/ wkhuhiruh zh fdq
vxevwlwxwh wkh jhqhudo vroxwlrq/ { @ hèw/ lqwr wkh glòhuhqwldo htxdwlrq dqg vroyh
iru wkh hljhqydoxh/ è1

è5hèw . hèw @ 3

è5 . 4 @ 3

è @ ÷l
v
n

ç

Fkrrvlqj hlwkhu hljhqydoxh zloo |lhog wkh vdph uhvxow/ wkhuhiruh L fkrvh wkh srv0
lwlyh frpsoh{ urrw dqg sodfhg lw edfn lqwr wkh jhqhudo vroxwlrq wr rewdlq wkh
iroorzlqj h{srqhqwldo frpsoh{ vroxwlrq=

{+w, @ h
l+
t

n
ç ,w
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Xvlqj Hxohu*v lghqwlw| +hlëw @ frv ëw. l vlq ëw, dqg wkh idfw wkdw erwk wkh lpdj0
lqdu| dqg uhdo sduwv ri wkh htxdwlrq duh olqhduo| lqghshqghqw vroxwlrqv/ wkh
jhqhudo vroxwlrq zlwk frqvwdqwv D4 dqg D5 ehfrphv=

{+w, @ D4 frv++

v
n

ç
,w, .D5 vlq++

v
n

ç
,w,

Wkh yduldeoh/ {/ fruuhvsrqgv wr wkh fkdqjlqj ohqjwk ri wkh erqg/ lq zklfk { @ 3
uhsuhvhqwv wkh htxloleulxp ohqjwk dw zklfk wkh srwhqwldo hqhuj| lv plqlpl}hg1
Wr vlpsoli| wkh sureohp e| glvfduglqj rqh ri wkh whupv/ L zloo lpsrvh wkh lqlwldo
frqglwlrq/ {+3, @ 31

{+3, @ D4 frv++

v
n

ç
,+3,, .D5 vlq++

v
n

ç
,+3, @ 3

{+3, @ D5 @ 3

Wkhuhiruh/

{+w, @ D5 vlq++

v
n

ç
,w,

Dw wklv srlqw lq wkh fdofxodwlrqv/ lw ehfrphv qhfhvvdu| wr fkrrvh dq dfwxdo
prohfxoh vr wkdw qxphulfdo ydoxhv iru wkh irufh frqvwdqw/ n/ dqg wkh uhgxfhg
pdvv/ ç/ fdq eh ghwhuplqhg1 L zloo xvh k|gurjhq fkorulgh +KFo, dv dq h{dpsoh1
Wkh pdvvhv ri wkh K dqg Fo dwrpv fdq eh hdvlo| rewdlqhg e| xvlqj prohfxodu
zhljkwv dqg Dyrjdgur*v qxpehu1 Wkh irufh frqvwdqw/ krzhyhu/ zdv pruh hoxvlyh/
exw oxfnlo| L glg rewdlq lwv dssur{lpdwh ydoxh1 Wkh fdofxodwlrqv iru uhprylqj
wkh frqvwdqwv lv rxwolqhg ehorz=

p4+K, r ^4=33:< j2pro`

é
4

9=355469:û 4356 pro
è
r 4= 9:6 :û 43ý57j

p5+Fo, r ^68=785: j2pro`

é
4

9=355469:û 4356 pro
è
r 8= ;;: 4û 43ý56j

ç @ ^
p4p5

p4 .p5
` r

ý
4= 95: 7û 43ý57 jü

n r 8=49û 43ý8 g|q2fp
{+w, r D5 vlq++8= 963 <û 43<,w,

Wkh rqo| wklqj wkdw kdv qrw ehhq vroyhg iru lv wkh dpsolwxgh/ D5/ zklfk pd|
qrw eh vr hdv| wr ñqg1 Wkh iuhtxhqf| ri wkh rvfloodwlrqv/ krzhyhu / duh uhdglo|
dssduhqw1 Wkh iuhtxhqf| fdq eh irxqg zlwk wkh iroorzlqj htxdwlrqv/ zkhuh
y lv wkh vwdqgdug iuhtxhqf|/ ð lv wkh zdyhqxpehu/ zklfk lv frpprqo| xvhg lq
vshfwurvfrs|/ dqg f lv wkh vshhg ri oljkw=

æ @

t
n
ç

5ä
r ;=<95û 43; v04

ð @
y

f
r 5<;<= 7 fp04
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Iljxuh 4= Judsk ri wkh fkdqjlqj erqg ohqjwk lq dq KFo prohfxoh1

Wklv fdofxodwhg zdyhqxpehu lv dq h{wuhpho| dffxudwh hvwlpdwh ri wkh dfwxdo ixq0
gdphqwdo/ yleudwlrqdo devruswlrq edqg ri KFo/ zklfk kdv ehhq h{shulphqwdoo|
vkrzq wr rffxu dw derxw 5;;9 fp041 Dvvxplqj d ydoxh ri 53 sp iru wkh ydoxh
ri D5/ zklfk vhhpv uhdvrqdeoh frqvlghulqj wkh phdvxuhg dyhudjh erqg glvwdqfh
lv durxqg 45: sp/ d judsk ri wkh fkdqjh lq erqg ohqjwk yhuvxv wlph fdq qrz eh
gudzq1 Iru vlpsolflw|*v vdnh/ wkh wlph dffhvv kdv ehhq vfdohg lq qdqrvhfrqgv11

{+w, r 53 vlq++8= 963<,w,

Dowkrxjk wklv judsk lv qrw sduwlfxoduo| lqwhuhvwlqj/ lw grhv vhhp wr ghprq0
vwudwh wkdw wkh frpsoh{ prwlrq ri wkh dwrpv lq prohfxohv fdq eh prghohg xvlqj
fodvvlfdo sk|vlfv dqg pdwkhpdwlfv1 Wkh yleudwlrqdo prwlrqv ri wklv sduwlfxodu
prohfxoh/ dqg iru wkdw pdwwhu/ dq| gldwrplf prohfxoh/ duh hdv| wr ghvfuleh zlwk
glòhuhqwldo htxdwlrqv1

Lq whupv ri fduwhvldq frruglqdwhv/ zlwk hdfk vxffhvvlyh dgglwlrq ri dq dwrp wr
d prohfxodu v|vwhp/ wkuhh qhz yduldeohv hqwhu lqwr wkh htxdwlrqv ri prwlrq/ pdn0
lqj wkhp pruh glïfxow wr kdqgoh1 D v|vwhp zlwk Q vhsdudwh sduwlfohv uhtxluhv
6Q frruglqdwhv wr ghvfuleh wkh srvlwlrqv dqg prwlrq iru hdfk vhsdudwh sduw/
krzhyhu/ wkhuh duh vhyhudo whfkqltxhv wkdw khos wr vlpsoli| d frpsolfdwhg sure0
ohp1 Iru h{dpsoh/ lw zdv suhylrxvo| qrwhg wkdw vl{ +ñyh iru olqhdu prohfxohv,
ri wkh yduldeohv lq d pxowl0frpsrqhqw v|vwhp zloo ghvfuleh rqo| wkh sxuh ur0
wdwlrqdo dqg wudqvodwlrq prwlrq ri wkh prohfxoh1 Wkh rwkhu 6Q09 frruglqdwhv
zloo ghvfuleh wkh yleudwlrqdo prwlrq iru zklfk lqiuduhg devruswlrq fdq rffxu1
Prwlrq dorqj wkhvh frruglqdwhv duh nqrzq dv wkh qrupdo yleudwlrqdo prghv ri
wkh v|vwhp1 Rqh ri wkh zd|v lq zklfk wkh dqdo|vlv ri sro|dwrplf prohfxohv fdq
eh pdgh hdvlhu lv wkurxjk wkh xvh ri pdwul{ dqg vxppdwlrq qrwdwlrq1 D vhw ri
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Q htxdwlrqv iru wkh prwlrq ri xqgdpshg kduprqlf rvfloodwru fdq eh frqghqvhg
wr wkh iroorzlqj irup=

g5{l
gw5

ý il
pl

@ 3> l @ 4> 5> 6> 7> = = = > 6Q

E| xvlqj vxfk htxdwlrqv olnh wkh rqh deryh/ qrw rqo| lv wkh zrun pdgh hdvlhu
e| hqwdlolqj ohvv uhshwlwlrxv zulwlqj ri htxdwlrqv/ exw dovr wkhuh vhhpv wr eh ohvv
fkdqfh iru pdnlqj plvwdnhv1 Zkhq ohiw lq wkh irup lq wklv irup/ wkh pdmru
glïfxow| lq vroylqj wkh htxdwlrqv dulvhv dv d uhvxow ri wkh il whupv1 Dv lq wkh
fdvh ri wkh gldwrplf prohfxoh/ wkh srwhqwldo hqhuj| ixqfwlrq lv riwhq wr uhpryh
wkh il whupv1 D sduwlfxoduo| xvhixo phwkrg ri kdqgolqj htxdwlrqv ri prwlrq
lqyroyhv wkh irupxodwlrq ri wkh Odjudqjh htxdwlrqv iru wkh v|vwhp/ zklfk duh ri
wkh irup=

g

gw
ü CO
Ct3l

ý CO

Ctl
@ 3> l @ 4> 5> 6 = = =6Q

O lv ghñqhg dv wkh h{fhvv ri nlqhwlf hqhuj| +W , ryhu srwhqwldo hqhuj| +Y ,/

O @ W ý Y
dqg wkh tl whupv duh wkh frruglqdwhv ri wkh sduwlfoh lqyroyhg1

W fdq eh irxqg lq wkh iroorzlqj pdqqhu e| xvlqj wkh zhoo nqrzq htxdwlrq
iru nlqhwlf hqhuj|=

NH @
4

5
py5

W @
4

5

[
l

pl +{
3
l,
5

Wkh srwhqwldo hqhuj| lv d ixqfwlrq ri wkh srvlwlrq ri wkh sduwlfoh dqg fdq eh
irxqg e| h{sdqglqj d Wd|oru vhulhv fhqwhuhg dw { @ 3=

Y @ Y3 .
[
l

ë
CY

C{l

ê
3

{l .
4

5

[
l>m

ë
C5Y

C{lC{m

ê
3

{l{m . ü ü ü

Wkh srwhqwldo hqhuj| ixqfwlrq lv dvvxphg wr eh }hur dw { @ 3/ wkxv wkh Yr
whup glvdsshduv1 Lq d vwdeoh prohfxoh/ wkh htxloleulxp srvlwlrq dw { @ 3 lv d
srwhqwldo plqlpxp/ wkxv wkh ñuvw ghulydwlyh dw wklv srlqw zloo eh }hur dqg wkh
olqhdu whup zloo dovr ydqlvk1

Y @
4

5

[
l>m

dlm{l{m

zkhuh dlm lv d frqvwdqw dqg dlm @ dml=
Wkhvh htxdwlrqv fdq eh vlpsolñhg li wkh pdvv lv uhpryhg iurp dq| whupv/

wkhuhiruh ohw {l @
|ls
pl
dqg dlm @

elms
plpm

zklfk pdnhv

W @
4

5

[
l

+|3l,
5
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Y @
4

5

[
l>m

elm|l|m

Wkh qh{w vwhs lv wr ñqg O> zklfk zdv ghñqhg hduolhu/ dqg sxw lw lqwr wkh Odjudqjh
wudqvirupdwlrq htxdwlrq1

O @
4

5

[
l

+|3l,
5 ý 4

5

[
l>m

elm|l|m

g

gw
ü CO
Ct3l

ý CO

Ctl
@ |33l .

[
>m

elm|m @ 3

|33l .
[
>m

elm|m @ 3

Ehfdxvh wkh vroxwlrqv ri wklv htxdwlrq duh xvxdoo| ri wkh irup/ { @ d vlq

ët
n
p

ê
w/

zh fdq ohw |l @ |3l vlq w
ís
è
ì
/ zklfk |lhogv=

ýè|3l vlq
í
w
s
è
ì
. |3l elm vlq

í
w
s
è
ì
.
[
m

elm|
3
m vlq

í
w
s
è
ì

@ 3

[
m

elm|
3
m . |

3
l elm ý |3l è @ 3

[
m

elm|
3
m . +elm ý è, |3l @ 3

Wkh uhvxowv deryh uhvsuhvhqw d v|vwhp ri 6Q htxdwlrqv lq whupv ri |rl dqg è/
zklfk duh hvvhqwldoo| wkh dpsolwxghv dqg iuhtxhqflhv ri vroxwlrqv wr wkh htxdwlrqv
ri prwlrq1 Wkh elm ýè dqg elm whupv duh wkh frhïflhqwv ri wkhvh htxdwlrqv dqg
fdq eh vkrzq xvlqj d pdwul{ vxfk dv wkh rqh ehorz1

e44 ý è e45 e46 e47 e48 e49
e45 e55 ý è e56 e57 e58 e59
e46 e56 e66 ý è e67 e68 e69
e47 e57 e67 e77 ý è e78 e79
e48 e58 e68 e78 ========== ==========
e49 e59 e69 e79 ========== elm ý è

Wkh frhïflhqw pdwul{ deryh fdq eh d yhu| xvhixo wrro1 Lw fdq eh vroyhg iru è
e| vhwwlqj wkh ghwhuplqdqw htxdo wr }hur wr |lhog 6Q ydoxhv iru wkh è whupv lq
wkh ruljlqdo htxdwlrqv1 Dqrwkhu zd| wkdw lw fdq eh xvhg lv wr ñqg wkh uhodwlyh
dpsolwxghv/ |l/ ri wkh glvsodfhphqw htxdwlrqv1 L ghflghg wr gr wklv iru p|
vlpsoh v|vwhp wr vhh krz zhoo wkh phwkrg zrunhg1

Li wkh srvlwlrqv ri wkh dwrpv lq wkh KFo prohfxoh dorqj wkh erqg duh {4 iru K
dqg {5 iru Fo/ wkhq wkh htxdwlrq iru wkh srwhqwldo hqhuj| ri wkh frxsohg v|vwhp
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zrxog eh ghwhuplqhg e| wkh glvwdqfh ehwzhhq wkh sduwlfohv/ dqg wkh iroorzlqj
htxdwlrqv fdq eh iruphg=

Y @
4

5
n+{4 ý {5,5

Y @
4

5
n{54 ý n{4{5 . n{55

W @
4

5
p4 +{

3
4,
5
.
4

5
p5 +{

3
5,
5

Li pdvv lv uhpryhg iurp wkh yduldeohv/ wkdw lv {l ehfrphv
{ls
pl
dqg n ehfrphv

ns
plpm

/ wkhq wkh Odjudqjh wudqvirupdwlrq zloo |lhog wkh iroorzlqj wzr htxdwlrqv=

{334 . n{4 . n{5 @ 3

{335 . n{4 . n{5 @ 3

Wkh n ydoxhv zloo uhsuhvhqw wkh elm whupv iurp wkh frhïflhqw pdwul{ dqg wkh
zkhq pdvvhv duh vxevwlwxwhg edfn/ wkh iroorzlqj pdwul{ zloo uhvxow=

n
p4
ý è ns

p4p5
ns

p4p5

n
p5
ý è

Li D4 dqg D5 duh wkh dpsolwxghv ri vroxwlrqv wr wkh htxdwlrqv ri prwlrq/
wkhq wkh pdwul{ zloo jlyh wkh iroorzlqj wzr htxdwlrqv=

D4

ë
n

p4
ý è

ê
.D5

ns
p4p5

@ D4 @ ý
D5

ns
p4p5í

n
p4
ý èý 4

ì
D5

ë
n

p5
ý è

ê
.D4

ns
p4p5

@ D5 @ ý
D4

ns
p4p5í

n
p5
ý èý 4

ì
Zkhq wkh frqvwdqwv dqg pdvvhv duh vxevwlwxwhg lqwr rqh ri wkh htxdwlrqv

xvlqj wkh suhylrxvo| ghwhuplqhg ydoxhv/ wkhq wkh udwlr ri D4 wr D5 fdq eh gh0
whuplqhg1

+8=49û43ý8,s
+4= 9:6 :û43ý57,+8= ;;: 4û43ý56,í

+8=49û43ý8,
+4= 9:6 :û43ý57, ý +6= 4:3 :û 434<,ý 4

ì @ ý8= <59 :

D4 @ 8=<59:D5

Wkh htxdwlrqv ri prwlrq duh qrz ghñqhg ehorz/ zkhuh {4 li wkh K dwrp
srvlwlrq dqg {5 lv wkh Fo srvlwlrq1 Zkhq D5 lv vhw htxdo wr rqh/ d judsk ri wkh
uhodwlyh glvsodfhphqwv ri wkh dwrpv fdq eh gudzq1

{4+w, r 8=<59:D5 vlq++8= 963 <û 43<,w,
{5+w, r D5 vlq++8= 963 <û 43<,w,
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Iljxuh 5=

Wkh judsk lq Iljxuh 5 lv frqvlvwhqw zlwk zkdw rqh zrxog h{shfw edvhg rq
wkh glòhuhqfhv lq pdvv ri wkh wzr dwrpv1 Wkh fxuyh zlwk wkh odujh dpsolwxgh
lv reylrxvo| wkh k|gurjhq dwrp/ zklfk zrxog xqghujr odujhu glvsodfhphqwv eh0
fdxvh ri lwv vpdoohu vl}h/ dqg wkh vpdoohu rqh lv iru Fo1 Xsrq ghwhuplqlqj wkh
uhodwlyh dpsolwxghv ri wkh glvsodfhphqwv/ L kdyh frph wr wkh frqfoxvlrq wkdw wklv
lv derxw dv idu dv L fdq jr zlwk wklv sduwlfxodu v|vwhp1 L zloo ohdyh wkh dqdo|vlv
ri pruh frpsolfdwhg v|vwhpv wr shrsoh zkr dfwxdoo| nqrz zkdw wkh| duh grlqj1
Zkloh zrunlqj rq wklv surmhfw/ L wulhg wr dqdo|}h vrph pruh glïfxow v|vwhpv/
exw wkh pdwk ehfdph wrr lqyroyhg iru p| ohyho ri delolw|1 Diwhu vwxg|lqj wkh
prohfxodu yleudwlrqv dqg devruswlrq ri lqiuduhg oljkw e| prohfxohv/ L kdyh frph
wr wkh sdlqixo frqfoxvlrq wkdw wkhuh lv vwloo pxfk pruh iru ph wr ohduq derxw
pdwkhpdwlfv dqg sk|vlfv1
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^4` Qrupdq E1 Frowkuxs/ Odzuhqfh K1 Gdo|/ Vwhskhq H1 Zlehuoh|/ Lqwurgxfwlrq
wr Lqiuduhg dqg Udpdq Vshfwurvfrs|/ Dfdghplf Suhvv Lqf1/ Qhz \run dqg
Orqgrq/ 4<97

^5` Krzdug Jhrujl/ Wkh Sk|vlfv ri Zdyhv/ Suhqwlfh Kdoo/ Hqjohzrrg Folòv/ QM/
4<<6

;



^6` F1Q1 Edqzhoo/ Ixqgdphqwdov ri Prohfxodu Vshfwurvfrs|/ PfJudz0Kloo Errn
Frpsdq|/ Qhz \run/ 4<99
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