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Lq wklv qrwh/ zh looxvwudwh krz wkh wzr qxphulfdo vfkhphv glvfxvvhg lq rxu sdshu _Vroxwlrq ri

Ilqlwh0Krul}rq Pxowlyduldwh Olqhdu Udwlrqdo H{shfwdwlrqv Prghov dqg Vsduvh Olqhdu V|vwhpv%

pd| eh xvhg wr vroyh lq�qlwh0krul}rq pxowlyduldwh olqhdu udwlrqdo h{shfwdwlrqv +POUH, prghov1

Wkh qrwh vkrzv krz wr dsso| wkh qxphulfdo vfkhphv ri Sursrvlwlrq 814 +edvhg rq wkh OGX0

idfwrul}dwlrq, dqg ri Sursrvlwlrq 815 +edvhg rq Erzghq*v surfhgxuh, wr wkh vroxwlrq ri d vlpsoh

lq�qlwh0krul}rq vwrfkdvwlf jurzwk prgho1 Wklv h{dpsoh lv phdqw wr eh shgdjrjlfdo1 Zh kdyh

fkrvhq lw iru wklv qrwh ehfdxvh lw vkrzv wkdw rq rffdvlrqv wkhuh pd| eh d fkrlfh ehwzhhq

vroylqj wkh POUH prgho xqghu frqvlghudwlrq/ li lw kdv d vlqjxodu frh�flhqw pdwul{ E/ e|

gluhfw dssolfdwlrq ri Sursrvlwlrq 814/ ru e| �uvw wudqviruplqj lw vr wkdw wkh frh�flhqw pdwul{

E lv uhqghuhg qrqvlqjxodu dqg Sursrvlwlrq 815 fdq eh dssolhg1

Sursrvlwlrq 814 dqg Sursrvlwlrq 815 fdq eh dssolhg wr lq�qlwh0krul}rq POUH prghov e|

qrwlqj wkdw li wkh POUH prgho
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kdv d xqltxh vwdeoh vroxwlrq/ wkhq wkh vroxwlrq {| grhv qrw ghshqg rq H +{An�m
|, iru d odujh

hqrxjk ydoxh ri W � w1 Lq sudfwlfh/ rqh zloo kdyh wr vroyh iru {| xvlqj gl�huhqw ydoxhv ri W � w

dqg H +{An�m
|, +surfhhglqj uhfxuvlyho| iruzdug,/ dqg lqvshfw wkh vhqvlwlylw| ri wkh vroxwlrq

wr wkhvh fkrlfhv1

Frqvlghu wkh iroorzlqj vrfldo sodqqlqj sureohp ghvfulelqj d vwdqgdug vwrfkdvwlf jurzwk
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zlwk wkh lqlwldo frqglwlrqv nf dqg D3� dv jlyhq1 Khuh/ f| ghqrwhv frqvxpswlrq dw wlph w/ n| wkh

fdslwdo vwrfn dw wkh vwduw ri wkh shulrg w/ Q| uhsuhvhqwv oderu lqsxw/ D| wkh lqgh{ ri whfkqrorjlfdo

surjuhvv/ � wkh glvfrxqw idfwru/ dqg wkh lqirupdwlrq vhw 
| lv vshfl�hg wr frqwdlq=
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Zh dvvxph wkdw iorjD|j iroorzv d fryduldqfh0vwdwlrqdu| surfhvv +m �� m? 4,/ dqg qrupdol}h wkh

wlph0hqgrzphqw vr wkdw Q| @ 4/ iru doo w1 Orj0olqhdul}lqj wkh �uvw0rughu frqglwlrqv iru wklv

rswlpl}dwlrq sureohp durxqg wkh qrq0vwrfkdvwlf vwhdg|0vwdwh ydoxhv/� rqh rewdlqv wkh POUH
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dqg wkh qrq0vwrfkdvwlf vwhdg|0vwdwh ydoxhv D/ n/ dqg f vdwlvi| wkh iroorzlqj htxdwlrqv=
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Htxdwlrq v|vwhp +8, lv d vshfldo fdvh ri wkh POUH prgho +4, zlwk D @ P3�
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| 1 Iurp wkh gh�qlwlrq ri Pf�/ lw lv fohdu wkdw wkh pdwul{ E iru wkh

vwrfkdvwlf jurzwk prgho frqvlghuhg khuh lv vlqjxodu1 Wr vroyh wkh POUH prgho +8, zlwkrxw

ixuwkhu wudqvirupdwlrqv/ rqh qhhgv wr dsso| Sursrvlwlrq 814/ dvvxplqj wkhuh lv d xqltxh vwdeoh

vroxwlrq1
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n|n� @ fP3�
ff

fP�f
hn| . fP3�

ff
fPf�H

�hn|n2m
|

�
. ez|> +9,

zkhuh fPff @ ��n@f� �� +4� �,Dn
3k � � ++4� �, v& . +4� �,, @vS>

fP�f @ �� ++4� �, v& . +4� �,, @vS> fPf� @ ��n@f>

dqg ez| @ � +�@vS, hD| .
�
�@vS � � +4� �,Dn

3k
�
H

� hD|n�m
|

�
=

�B��i? |�i *L}�*�?i@h _iU�t�L? h�*i ti||�?}c tTiU�u)�?} |�i �??L�@|�L?t |L |iU�?L*L})c 0|c @t ��_ ?Lh4@* _Lit ?L|

U@�ti ThLM*i4t uLh |�i i �t|i?Ui Lu @ |�4i��?�@h�@?| t|i@_)�t|@|i ThLM@M�*�|) _�t|h�M�|�L? u�?U|�L? uLh UL?t�4T|�L?

@?_ |�i U@T�|@* t|LU!�

5



Htxdwlrq +9, lv qrz d vshfldo fdvh ri wkh POUH prgho +4, zlwk D @ fP3�
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vxplqj +9, kdv d xqltxh vwdeoh vroxwlrq/ wklv vroxwlrq fdq eh frpsxwhg e| dsso|lqj Sursrvlwlrq
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Iru rxu qxphulfdo looxvwudwlrq/ zh fkrrvh wkh iroorzlqj sdudphwhu ydoxhv/ zklfk hqvxuh wkdw
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�� @ =<9/ dqg � @ =351 Xvlqj wkhvh sdudphwhu ydoxhv/ zh rewdlq wkh iroorzlqj ghflvlrq uxohv

xsrq vroylqj +8, xvlqj Sursrvlwlrq 814/ dqg vroylqj +9, xvlqj Sursrvlwlrq 815 +dqg xvlqj lq wklv
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Lq wklv vlpsoh h{dpsoh/ wkh FSX0wlphv uhtxluhg zlwk rxu surjudpv iru rewdlqlqj +:, xvlqj

Sursrvlwlrq 814 ru Sursrvlwlrq 815 gl�hu rqo| lqvljql�fdqwo|1 Lw lv fohdu/ krzhyhu/ wkdw iru

kljkhu0glphqvlrqdo sureohpv wkh qxphulfdo vfkhph ri Sursrvlwlrq 815 pd| eh pruh h�flhqw

wkdq wkdw ri Sursrvlwlrq 814/ li wkh POUH prgho xqghu frqvlghudwlrq pd| eh wudqviruphg lqwr

d prgho zlwk d qrqvlqjxodu frh�flhqw pdwul{E1 Hlwkhu surfhgxuh rqo| lqyroyhv hohphqwdu| pd0

wul{ rshudwlrqv +dgglwlrq/ pxowlsolfdwlrq/ lqyhuvlrq, exw qr pdwul{ vlplodulw| wudqvirupdwlrqv/

dqg wkxv fdq eh dq dwwudfwlyh dowhuqdwlyh wr vlplodulw| wudqvirupdwlrq edvhg qrq0uhfxuvlyh sur0

fhgxuhv1
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