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_Hyhu| oryh dòdlu kdv lwv xsv dqg grzqv ryhu wlph/111vr lw fdq eh prghohg e|
glòhuhqwldo htxdwlrqv1% Zkhq rqh wklqnv ri oryh/ wkh fodvvlf wdoh ri Urphr dqg
Mxolhw frphv wr plqg1 Lq rxu vwxg| ri wkh oryh2kdwh prgho zh xvhg Urphr dqg
Mxolhw dv d jhqhulf fdvh iru glòhuhqw vlwxdwlrqv1

Zh ehjdq zlwk wkh jhqhudo prgho=
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{+w, @ Urphr*v oryh2kdwh iru Mxolhw dw wlph w

|+w, @ Mxolhw*v oryh2kdwh iru Urphr dw wlph w

zkhuh zh slfnhg wlph w wr eh phdvxuhg lq |hduv

{ dqg2ru | A 3 oryh h{lvwv

{ dqg2ru | ? 3 oryh grhv qrw h{lvw

{ dqg2ru | @ 3 lqglòhuhqfh

Qrwh wkdw wkh prgho fdq dovr eh zulwwhq lq pdwul{ irup=
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Xvlqj wkh v|vwhp ri htxdwlrqv lq wkh iroorzlqj irup=
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zh duh whvwhg wkh wkhru| wkdw dvnv/
_Gr rssrvlwhv dwwudfwB% Lq wklv fdvh zh xvhg wkh pdwul{=
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Zklfk surylghg wkh iroorzlqj judskv=

Judsk 4d

Wklv v|vwhp kdv d fhqwhu dw +3> 3,1
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Judsk 4e

Urphr*v ihholqjv vkrz wkdw kh uhdoo| gljv Mxolhw exw dv vrrq dq klv dòhfwlrqv
duh qrw phw/ kh jhwv glvfrxudjhg zlwk Mxolhw dqg frrov grzq1 Lq wkh wuxh vslulw
ri d zrpdq/ Mxolhw vwduwv wr olnh klp dv vrrq dv klv dwwhqwlrq idghv1 Srru
Urphr dqg Mxolhw/ wkh| duh fdxjkw lq d qhyhu hqglqj f|foh ri oryh dqg kdwh1
Ryhu wkh wlph vsdq ri whq |hduv wkh| duh rqo| deoh wr dfklhyh vlpxowdqhrxv oryh
rqh txduwhu ri wkh wlph +Judsk 4e, 1

�ë2 wLñi úg@ðh r 2

Lghqwlfdoo| Fdxwlrxv
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Lq wklv fdvh d uhsuhvhqwv fdxwlrq dqg e uhsuhvhqwv uhvsrqvlyhqhvv1 Zkloh Urphr
dqg Mxolhw uhvsrqg wr hdfk rwkhu*v dgydqfhv/ wkh| dovr wu| wr nhhs iurp wkurzlqj
wkhpvhoyhv dw hdfk rwkhu1

Zh slfnhg wkh iroorzlqj pdwul{=
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Judsk 5d

Wklv v|vwhp kdv d vdggoh htxloleulxp srlqw dw +3> 3,1 +Judsk 5d,

Judsk 5e

Wkh uhodwlrqvkls ehwzhhq Urphr dqg Mxolhw lv h{sorvlyh1 Fdxwlrq lv grzq
dqg wkh| lpphgldwho| jlyh lq wr wkhlu h{wuhph pxwxdo oryh1 +Judsk 5e,
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Judsk 5f

Urphr dqg Mxolhw kdyh dq lpphgldwh glvolnh iru rqh dqrwkhu +Judsk 5f, 1
Ghshqglqj rq wkh zd| Urphr dqg Mxolhw lqlwldoo| ihho derxw hdfk rwkhu/

wkh| hlwkhu kdyh d oryh ihvw ru d zdu1 Exw lq hlwkhu fdvh wkhlu ihholqjv duh
hyhqwxdoo| pxwxdo dv doo wudmhfwrulhv dssurdfk wkh olqh | @ {1

�ëô wLñi úg@ðh r ô

Lq wklv fdvh zh xvhg wkh pdwul{ dv iroorzv=
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Judsk 6d

Wkh v|vwhp kdv d fhqwhu wkdw rffxuv dw +3> 3, +Judsk 6d,1

Judsk 6e

Wkh vdph qhyhu hqglqj f|foh ri oryh dqg kdwh wkdw zh irxqg lq oryh dòdlu &
4 h{lvwv khuh dv zhoo1 Wkh rqo| glòhuhqfh zh irxqg lv wkdw dw wlph w@3/ Mxolhw
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oryhv Urphr dqg Urphr glvolnhv Mxolhw1 Djdlq wkhlu ihholqjv rvfloodwh/ qhlwkhu
vxuh li wkh| wuxo| oryh wkh rwkhu1 Wklv lv d uhvxow ri wkh qxpehuv zh slfnhg wr
sxw lqwr wkh pdwul{1 Rwkhuzlvh/ wkh vfhqdulr ri oryh rqh txduwhu ri wkh wlph lv
wkh vdph +Judsk 6e,

�ëe wLñi úg@ðh r e

Lq wklv fdvh zh xvhg wkh pdwul{ dv iroorzv=
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Judsk 7d

Wkh v|vwhp lqfoxghv vwudljkw olqhv zlwk d qxoofolqh dw | @ 3 +Judsk 7d,1
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Judsk 7e

Gxulqj wkh ñuvw vhyhq |hduv ri wkhlu nqrzohgjh ri rqh dqrwkhu/ Urphr dqg
Mxolhw ihho rqo| lqglòhuhqfh iru hdfk rwkhu1 Dw wkh vdph wlph wkdw Urphr
uhdol}hv klv oryh iru Mxolhw/ Mxolhw uhdol}hv wkdw vkh lv uhsxovhg e| klp1 Wkhlu
ihholqjv vkrrw rò lq rssrvlwh gluhfwlrqv dqg wkh srvvlelolw| ri d uhodwlrqvkls lv
qrqh{lvwhqw1 Srru orqho| Urphr lv ohiw wr slfn xs wkh slhfhv ri klv eurnhq khduw
zkloh Mxolhw jrhv rq zlwk khu hyhu|gd| olih +Judsk 7e,1

�ëD wLñi úg@ðh r D

Xvlqj wkh v|vwhp ri htxdwlrqv lq wkh iroorzlqj irup=
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Urphr*v ihholqjv derxw Mxolhw fdq qhyhu eh fkdqjhg1 Kh kdv qr lqwhuhvw zkdw
vr hyhu iru idlu Mxolhw1 Lq wklv prgho zh duh orrnlqj dw Mxolhw*v uhdfwlrqv wr
Urphr*v lqglòhuhqfh1
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Judsk 8d

Wklv v|vwhp kdv vwudljkw olqh vroxwlrqv +Judsk 8d,1

Judsk 8e

Urphr*v lqglòhuhqfh gulyhv Mxolhw lqvdqh zlwk sdvvlrq1 Vkh lv vr revhvvhg
zlwk Urphr wkdw vkh ghyrwhv hyhu| plqxwh ri khu olih wr iroorzlqj klp +Judsk
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8e,1

Judsk 8f

Mxolhw qhhgv vrph h{flwhphqw lq khu olih1 Vkh lv frpsohwho| wxuqhg rò e|
Urphr dqg vkh hqgv xs kdwlqj klp +Judsk 8f,1

�ëS wLñi úg@ðh r S

Lq wklv fdvh zh xvhg wkh pdwul{ dv iroorzv=
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Judsk 9d

Wklv v|vwhp kdv d vsludo vlqn dw wkh htxloleuxlp srlqw +3> 3, +Judsk 9d,1

Judsk 9e

Mxolhw*v oryh iru Urphr lv rxw ri frqwuro1 Zh wulhg wr khos khu e| gdpslqj khu
uhdfwlrqv zlwk qhjdwlyh ydoxhv ri |1 Xqiruwxqdwho| wkh gdpslqj zdv frqwdjhrxv
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dqg hyhqwxdoo| wkhlu ihholqjv iru hdfk rwkhu ñ}}ohg rxw +Judsk 9e,1

�ë. wLñi úg@ðh r .

Lq wklv fdvh zh xvhg wkh pdwul{ dv iroorzv=
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Judsk :d

Wklv v|vwhp kdv d fhqwhu dw wkh htxloleulxp srlqw +5> 5, +Judsk :d,1

45



Judsk :e

Mxolhw uhvsrqgv wr Urphr*v oryh exw zkhq vkh ehfrphv wrr dòhfwlrqdwh klv
oryh ghfuhdvhv +Judsk :e,1

�ëH wLñi úg@ðh r H

Lq wklv fdvh zh xvhg wkh pdwul{ dv iroorzv=
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Judsk ;d

Wkh v|vwhp kdv vwudljkw olqhv dqg d qxoofolqh dw | @ ý{ +Judsk ;d,1

Judsk ;e

Dodv$ Wkh fodvvlf qrwlrq ri wuxh oryh iruhyhu lv vxssruwhg e| wklv pdwkh0
pdwlfdo prgho1 Wkh ihholqjv ri oryh wkdw duh khog e| erwk Urphr dqg Mxolhw
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duh uhwxuqhg zkrohkhduwhgo| e| wkh rwkhu +Judsk ;e,1

�ëb çL?U*ýtðL?

Oryh lv d vwudqjh dqg frpsoh{ wklqj/ qrw xqolnh shrsoh1 Zkhq shrsoh idoo
lq oryh dq| qxpehu ri vlwxdwlrqv pd| rffxu1 Dv frpsoh{ dv d vlwxdwlrq pd|
jhw/ lw fdq vwloo eh prghohg e| d glòhuhqwldo htxdwlrq1 Zkloh zh rqo| ghdow
zlwk olqhdu htxdwlrqv/ zh zhuh kdugo| olplwhg lq ñqglqj yduldwlrqv ri oryh2kdwh
uhodwlrqvklsv1

48


