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Devwudfw

Lq wklv sdshu/ wkh Nurqhfnhu surgxfw ri pdwulfhv lv xvhg
wr dfklhyh wkh ghfrpsrvlwlrq ri �qlwh glphqvlrqdo olq0
hdu v|vwhpv lqwr d vhw ri ghfrxsohg v|vwhpv ri vpdoohu
glphqvlrq1 D fodvv ri v|vwhpv lv vshfl�hg iru zklfk
vxfk ghfrpsrvlwlrq fdq eh fduulhg rxw1 Wzr sduwlfxodu
fdvhv ri dssolfdwlrq duh vwxglhg1

4 Lqwurgxfwlrq

Wkh sureohp ri v|vwhp ghfrxsolqj lv d zhoo nqrzq wrslf
ri uhvhdufk/ lwv dssolfdwlrqv vsdqqlqj vsdwldoo| glvwule0
xwhg v|vwhpv dv zhoo dv odujh vfdoh v|vwhpv1 Dprqj
wkh pdq| dssurdfkhv wr wklv sureohp/ zh vlqjoh rxw wkh
zrun e| ^4` wkdw h{soruhg wkh dojheudlf surshuwlhv ri
vsdwldoo| lqyduldqw v|vwhpv wr dfklhyh ghfrxsolqj1 Wkh
lghd ehklqg lw lv wr �jxuh rxw zkdw duh wkh vxev|vwhpv
d yhu| frpsoh{ v|vwhp lv pdgh ri dqg wkh zd| wkh|
duh frxsohg1 Xqghu fhuwdlq lqyduldqfh dvvxpswlrqv lw
lv srvvleoh wr %gldjrqdol}h% wklv frxsolqj vwuxfwxuh dqg
frph xs zlwk d ghfrpsrvlwlrq lqwr v|vwhpv ri vpdoohu
glphqvlrq1 Lq wklv sdshu zh orrn dw wkh vdph sure0
ohp iru wkh sduwlfxodu fdvh ri �qlwh glphqvlrqdo olqhdu
v|vwhpv1 Zh h{soruh wkh Nurqhfnhu surgxfw dv d wrro
wr qhdwo| h{suhvv wkh frxsolqj vwuxfwxuh dprqj vxev|v0
whpv ri d olqhdu v|vwhp ri odujh glphqvlrq dqg xvh lwv
surshuwlhv wr dfklhyh vwuxfwxudo ru eorfn ghfrxsolqj1 Lq
vhfwlrq 516/ d ghfrxsolqj edvlv lv vxjjhvwhg wkdw ohdg wr
d klhudufklfdo vwuxfwxuh iru wkh �x{ ri lqirupdwlrq lq
frqwuro dssolfdwlrqv1

Wklv sdshu kdv wzr vhfwlrqv/ vhfwlrq 5 lqwurgxfhv wkh
frqfhsw/ zkloh vxevhfwlrqv 515 dqg 516 suhvhqw wkh wzr
vfhqdulrv ri dssolfdwlrq1

5 Eorfn ghfrxsolqj

Ri pdmru lpsruwdqfh lq eorfn ghfrxsolqj lv wkh iroorz0
lqj surshuw| ri wkh Nurqhfnhu surgxfw ri pdwulfhv=
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Ohppd 4 Li yo lv vxfk wkdw �yo @ �oy
o/ wkhq iru dq|

pdwul{ D dqg frqirupdo }> wkh iroorzlqj lv wuxh=
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Wkh suhylrxv htxdolw| doorz xv wr vkrz/ dprqj rwkhu
wklqjv/ wkh iroorzlqj uhvxow=

Wkhruhp 5 +Eorfn ghfrxsolqj, Frqvlghu wkh iroorzlqj
olqhdu v|vwhp
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zkhuh �o 5 Up�p dqg Dm 5 Uq�q1 Li wkhuh lv d vhw
ri p olqhduo| lqghshqghqw yhfwruv
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o iru +m> o, 5 ^4> s`�^4>p`/ wkhq lw lv srvvleoh
wr ghfrxsoh +4, lq wkh irup=
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zkhuh {o +w, duh vroxwlrq ri=
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Surri= Wkh uhvxow fdq eh hdvlo| ghulyhg e| vxevwlwxw0
lqj +6, lq +4, dqg xvlqj ohppd 41

Lw fdq eh vkrzq wkdw li wkh vhw
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Zkhq ghvljqlqj rswlpdo frqwuroohuv iru v|vwhpv lq
wkh irup +4,/ li wkh vhwv
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zlwk uhvshfw wr wkh frvw ixqfwlrq/ wkhq wkh rswlpl}dwlrq
fdq dovr eh fdvw dv p lqghshqghqw sureohpv ri vpdoohu
glphqvlrq1



514 Vsdwldo Lqyduldqfh

Rqh ri wkh vlwxdwlrqv zkhuh wkhruhp 5 suryhv wr eh
xvhixo lv lq wkh ghfrxsolqj ri vsdwldoo| lqyduldqw v|vwhpv
^5`1

Gh�qlwlrq= D v|vwhp ghvfulehg e| +4, lv vsdwldoo| lq0
yduldqw li �m duh flufxodqw pdwulfhv1 Wklv gh�qlwlrq lv
prwlydwhg e| wkh idfw wkdw li S lv d shupxwdwlrq pd0
wul{ vxfk wkdw Shl @ hl.4prgp/ wkhq iru hyhu| flufxodqw
�m zh kdyh S�mS

�4 @ �m 1 E| lqvshfwlrq ri +4, zh vhh
wkdw d vsdwldoo| lqyduldqw v|vwhp lv lqyduldqw xqghu vwdwh
wudqvirupdwlrqv ri wkh w|sh h{ +w, @ +S
 Lq�q,{ +w,1

Uhpdun 4 Iru hyhu| vhw ri flufx0
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Zh fdq xvh wklv idfw dqg wkhruhp 5 wr vwdwh=

Wkhruhp 6 Vsdwldoo| lqyduldqw v|vwhpv fdq eh ghfrx0
sohg lq wkh irup +6,0+8,1

515 Klhudufklfdo Ghfrxsolqj

Fhuwdlq v|vwhpv/ zkhq h{suhvvhg lq wkh irup +4,/ ohdg
wr pdwulfhv �m iru zklfk wkhuh lv pruh wkdq rqh vhw ri
olqhduo| lqghshqghqw hljhqyhfwruv
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1 Lq wklv

fdvh/ rqh fdq xvh wklv iuhhgrp dqg fkrrvh d %kdqg|
vhw%1 Iru fhuwdlq v|vwhpv lw lv srvvleoh wr fkrrvh d ed0
vlv vxfk wkdw hdfk ghfrxsohg v|vwhp lv dvvrfldwhg zlwk
d qrgh ri d klhudufklfdo vwuxfwxuh1 Zh looxvwudwh wklv
frqfhsw e| phdqv ri d vlpsoh h{dpsoh1 Dvvxph zh
kdyh dq duud| ri ; htxdo VLVR v|vwhpv wkdw vdwlvi| wkh

vwdwh htxdwlrq
�

}@D}.Ex.l +w,/ zkhuh l +w, dffrxqwv
iru wkh frxsolqj dprqj v|vwhpv1 Ixuwkhupruh/ frqvlghu
wkdw wkhuh lv d %uhjlrqdo% g|qdplfv � vxfk wkdw wkh
joredo v|vwhp fdq eh ghvfulehg lq wkh irup +4, dv=
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yhfwru frqfdwhqdwlrq ri wkh lqglylgxdo vwdwh dqg frq0
wuro ri wkh ; vxev|vwhpv1 Lq wklv fdvh/ d srvvleoh vhw ri
hljhqyhfwruv zrxog eh wkh rqh frpsulvlqj wkh froxpqv
ri wkh pdwul{ lq �jxuh 41 Wklv fkrlfh ri hljhqyhfwruv
lv frqvlvwhqw zlwk d elqdu| sduwlwlrq ri wkh ; vxev|v0
whpv zklfk lv phdqlqjixo lq uhvrxufh doorfdwlrq sure0
ohpv1 Lq wklv fdvh/ y4 dffrxqwv iru wkh %frpprq% eh0
kdylru ru vsdwldo phdq ydoxh ri doo v|vwhpv/ y5 iru wkh
wudqvihu ri uhvrxufhv ehwzhhq wkh wzr jurxsv ri v|vwhpv
i4>5> 6> 7j dqg i8>9> :> ;j1 Lq wkh qh{w ohyho ri sduwlwlrq0
lqj zh kdyh y6 dffrxqwlqj iru wkh wudqvihu ri uhvrxufhv
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ehwzhhq i4> 5j dqg i6>7j/ l1h1/ lqvlgh rqh ri wkh sduwl0
wlrqv dvvrfldwhg zlwk y51 Wklv qhvwlqj uhodwlrq dprqj
wkh yhfwruv ri wkh edvlv lv uhsuhvhqwhg e| wkh judsk ri
�jxuh 41 Frqwuroohuv fdq wkhq eh ghvljqhg iru wkh ; gh0
frxsohg v|vwhpv wkdw rshudwh lq wkh gluhfwlrqv y4 wr y;1
Lq uhvrxufh doorfdwlrq sureohpv/ zkhuh wkh wrwdo dprxqw
ri uhvrxufhv lv frqvwudlqhg e|

S;

l@4 ^x +w,`l @ g +w,/ zh
rqo| qhhg wr �{ wkh vroxwlrq lq wkh gluhfwlrq ri y4 e|
vhwwlqj x4 +w, @

4

;
g +w,1 Wkh uhpdlqlqj gluhfwlrqv y5 wr

y; duh qrw d�hfwhg e| wkh frqvwudlqw1 Wklv h{dpsoh
lv qrw wkdw ri dq xqfrpprq fdvh/ iru wkhuh lv d zkroh
fodvv ri v|vwhpv/ iru zklfk lw lv srvvleoh wr prgho jurxs
g|qdplfv lq d zd| wkdw
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iroorzv wklv judsk

vwuxfwxuh1

Wklv vwuxfwxuh lpsrvhv d klhudufk| rq wkh zd| lqiru0
pdwlrq �rzv1 Dvvxph zh kdyh d ghflvlrq v|vwhp +frq0
wuroohu, iru hdfk ri wkh ghfrxsohg v|vwhpv dqg wkdw zh
fdq phdvxuh gluhfwo| wkh vwdwh { +w,1 Lq vxfk fdvh/ zh
qhhg wr surfhvv lqirupdwlrq dqg jhw phdvxuhphqwv ri
wkh vwdwh ri hdfk ri wkh ghfrxsohg v|vwhpv1 Wklv fdq
dozd|v eh grqh e| phdqv ri d olqhdu wudqvirupdwlrq ri
{ +w,1 Iru prvw vhwv
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�
> wklv phdqv wkdw wkh

frqwuroohuv ri wkh ghfrxsohg v|vwhpv pxvw kdyh dffhvv wr
phdvxuhphqwv ri wkh hqwluh { +w, > zklfk/ iru odujh0vfdoh
v|vwhpv/ lv qrw dffhswdeoh1 Exw zlwk wklv klhudufklfdo
vwuxfwxuh/ wkh vwdwh lq wkh gluhfwlrq ri/ h1j1/ y; fdq eh
frpsxwhg rqo| e| phdvxulqj ^{ +w,`

:
dqg ^{ +w,`

;
1 Pry0

lqj xs/ y7 rqo| qhhg wr phdvxuh ^{ +w,`
:
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;
dqg
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1 Wklv zd|/ zh pd| xvh dq lqirupd0

wlrq vwuxfwxuh edvhg rq wkh judsk ri �jxuh 4/ zkhuh d
jlyhq qrgh dggv xs klv rzq phdvxuhphqwv dqg pdnhv lw
dydlodeoh wr lwv xsshu qrgh dv d phdvxuhphqw1 Frqwuro
ghflvlrqv sursdjdwh grzq wkh vdph vwuxfwxuh1
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^4` Edplhk E1/ Sdjdqlql I1/ Gdkohk P1/ %Glvwulexwhg
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