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çuÝ$âºä�ãwèåä���ìSöKÝ$â�ã�ý
êºÞåìuß�ä*ê�Ü�ã�êÅãSâ[ÝÊæuî�ãSâºãSß3ê�Ý$Ýsð ê�ì!Þåñ
ö�âºìZçuÝ
ê�Ü�ÝÐäºìuèàî�ê�ÞàìußË÷!Û�Ü�Ý&æuÝsß�ìSñ=Ý$ä

{Πi}
ãSâºÝ

â[Ý
ý¾ú/â[Þàê[ê�ÝsßÎä�ê�ÝsöUé3ëÏä[êºÝsöUé3ëUãSö�ö�è�ë�Þàß�æòâºÝ
çuÝ$âºä�ãwèåäÆî�ß3ê�Þàèÿê�úÿì�]ÍìSâÈê�Ü�â[ÝsÝCaÈìSí�ê�Ü�Ýsñ
ébÝsá$ìuñ=ÝÐÝsïIî�ãSèW÷òÛ�Ü�Ýsâ[Ý©ãSâºÝ
ê�úÿì�ð�Þ�ó£Ý$âºÝsß�ásÝsäÅÞàß�ê�Ü�ÝÊö�âºìSöKìuä[ÝsðÏä[ìuèåî�êºÞåìuß�äs÷k�+Þàâºä�êq�
êºÜ�ÝÊð�Ý�*�ß�ÞàêºÞåìußôìSí�ú/Ü�ãwêÈásìuß�ä�ê�Þ�ê�î�êºÝsäÅã!æSì�ìCð âºÝ
çuÝ$âºä�ãwè0Þåäõß�ìSêÈÝ	��ãSá$êºèàëüê�Ü�ÝÊäºãSñ
ÝS÷
j�Ý$ásìuß�ðt��ú/Ü�Ýsß9ß�ìÆæuìCì�ð©âºÝ
çuÝ$âºä�ãwèåä/âºÝ$ñÐãSÞàßt���`_=i]öbÝsâ�íAìuâºñ
ä/ã

k
ý¾ð�Ýsö�êºÜ9ä[Ý�ãSâ[á{Ü9êºì

*�ß�ð!ãÅébÝsä[ê�â[Ý$çuÝ$âºäºãSè.��ú/Ü�ÞàèåÝ#â���çSìuèåîG9sÝsâ�ãSèàèåìZú/ä0íAìuâ�é�ãwá{ûIêºâ�ãSá{ûIÞàß�æ�÷
ø�ßiêºÜ�ÞåäÆö�ãwöKÝ$â��ÿúNÝ9ö�âºÝsä[Ýsß3ê�� vg� þÿø�R�j��Jãôß�Ý
ú ãSö�ö�âºìq��Þåñ=ãwê�Ý6ãSèàæuìuâºÞ�ê�Ü�ñ�íAìuâ

�W_)8°Þàß�ê�Ü�ÝÅæSÝsß�Ý$â�ãSèkásãSäºÝx��ê�Ü�ãwê³Þàä��£íAìSâ³ãSß�î�ß�âºÝ$ä[êºâºÞåá
ê�Ý$ðüßIî�ñ�éKÝ$â#ìSíÿñ�î�èàêºÞåá{Ü�â[ìwý
ñ
ìuäºìSñÐãSè(æuÝ$ß�ìuñ
Ýsä��Kú/Ü�ÞàèåÝ�Þàñ=ö�âºìZçCÞåß�æ
öKÝ$â[íAìuâ[ñÐãwß�ásÝ$ä�ìSí5Ý���Þàä[ê�Þàß�æ&ãSö�ö�âºì3ãwá{Ü�Ýsä#ìuß
â[Ýsä[êºâºÞàá$ê�Ý$ð&Þåß�ä�ê{ãSß�ásÝsä$÷5Û�Ü�Ý#ñÐãwÞåß�è�ëÆìuâºÞàæuÞåß�ãwèåÞàê�ëÈìSí�ìuî�â�ãSö�ö�âºì3ãwá{Ü&ÞåäÿêºÜ�Ý#ð�Ý�*�ß�ÞàêºÞåìuß
ìSí£ã³ö�âºìué�ãSé�ÞåèàÞåä�ê�ÞåáNß�ÝsÞàæuÜIéKìSâºÜ�ìCì�ðÅú/Ü�Þàá{Ü=Ý
çuìuè�çuÝ/ú/ÞàêºÜ�Þåß
ã³öKìuö�î�è·ãwêºÞåìußCý�é�ãSä[ÝsðÅèàì�ásãSè
ä[Ý�ãSâ[á{Ü�ãSá$ásìuâ[ð�Þåß�æÐê�ì©ìué�ä[Ýsâ�çSã�ê�ÞåìSß�ä�ñ=ãSð�ÝÈìußòêºÜ�ÝÅöKìSö�î�è·ã�ê�ÞåìSßË÷#Û�Ü�Þåä�ñ=Ý$á{Ü�ãSß�Þàäºñ
ãSèàèåìZú/ä�î�ä�ê�ì
æuâ[Ý�ãwêºèàë&ãwásásÝ$èåÝ$â�ãwêºÝ³êºÜ�Ý*äºÝ�ãwâºá{Ü�ãwß�ð9Ý$ß�äºî�âºÝsä-ñ=ìSâºÝ³ásìuß3çSÝsâºæSÝsß�á$Ý��bÝsä�ý
öbÝsá$Þ·ãSèàèàëÆíAìuâ�âºÝsãSè�ìuâ�ä�ê�âºî�á$ê�î�âºÝsð9Þåß�ä�ê{ãSß�ásÝsä$÷

� ���P��� �/×&Ú��õÓ ���/Ó&Ö�� �z�EÕ`Ö������g�
v /��:����LM�C�C��LM�

π = (π1, . . . , πm)
Þåä�âºÝ$ö�âºÝ$äºÝ$ßIêºÝsð9éIë6ãÅä[ÝsïIî�Ýsß�ásÝ�ìwí+ä[Þåæuß�Ý$ð©æuÝsß�Ý

ñ=ãSâºûwÝsâ[ä©ú/Ü�ìuäºÝ�äºÞàæuß Þåß�ð�Þåá�ã�ê�ÝsäÊêºÜ�ÝsÞàâÊâºÝ$è·ãwêºÞàçSÝòð�Þåâ[Ýsá$êºÞåìuß ìSß êºÜ�Ý�á{Ü�âºìSñ=ìuä[ìuñ
ÝS÷
v äºÞU9sÝ
ý

n
LS3:Dd�5�./��:����LM�C�C��L���DAK:���0��LM�

Π
Þåä
ð�Ý�*�ß�Ýsð ãSä=ãôä[Ý$ê=ìSí#á{Ü�â[ìuñ
ìuäºìuñ
Ýsä

{π1, . . . , πN}
äºî�á{ÜÊêºÜ�ãwê ∑

i |π
i| = n

÷b�!ãwâºûSÝ$âºä0ê�ãSûSÝ�êºÜ�ÝsÞàâNçwãSèàî�Ý�íAâ[ìuñ ê�Ü�Ý�äºÝ$ê0ìSí
ìuâ[ð�Þåß�ãSèåä

1, . . . , n � ß�ìÆæuÞàçSÝsß6ñÐãSâ[ûSÝ$â/ãSö�öbÝ�ãSâ[ä�Þàß©ñ=ìuâ[Ý�ê�Ü�ãwß9ìuß�Ý#á{Ü�âºìuñ
ìuä[ìuñ=Ýw÷��ìuâkÝ	��ãwñ=ö�èàÝ��
{(5,−8), (1, 2,−10, 6, 4), (9), (−3, 7)}

Þåä�ã#æuÝ$ß�ìuñ
Ý�ìSí£ä[Þ-9$Ý �CQ ÷
ø�ß,�<m $ ��ásìSß�á�ãwêºÝsß�ã�ê�ÞåìSß&ìSí`ãSèåèbá{Ü�âºìSñ=ìuä[ìuñ
ÝsäÿÞàä0âºÝ$ö�âºÝ$äºÝ$ßIêºÝsð9ãSä/ãÈäºÞàæuß�Ý$ð&öKÝ$âºñÈî�ê�ã�ý
êºÞåìußË÷
_#ÞàçuÝ$ß&ã�ä[Ý$ê0ìwí(äºÞ-9$Ý
ý

n
æuÝ$ß�ìuñ
Ýsä

{Πi}
ãwß�ð&ãõæSÝsß�ìuñ
Ý�ð�Þåä[ê�ãSß�á$Ý-íAî�ß�á
ê�Þàìuß

d
��ãwß

Þàß�ä[ê�ãSß�ásÝ�ìSí�ê�Ü�Ý�ásìuñÈé�Þåß�ãwêºìuâºÞåãSèQñ=Þàß�Þåñ
Þ-9sãwê�ÞàìußÈö�â[ìué�èàÝsñ
MGP

ÞåäNð�Ý�*�ß�Ýsð©é3ëÐê�úNì
Ý$èåÝsñ
Ýsß3êºä

〈τn, φ〉



� ÷-ã
äºÝsãSâºá{Üòä[ö�ãSásÝx�
τn

�básìuñ
öbìuäºÝ$ð�ìSíkêºÜ�Ý�ä[Ý$ê#ìSí�ãSèåè(öbìuäºä[Þåé�èàÝõä[Þ-9sÝqý
n
æuÝsß�ìuñ=Ý$ä��

ãwß�ð
! ÷-ãwß#ìué:�[Ýsá
ê�Þ�çuÝ�íAî�ß�á
ê�ÞåìSß

φ : τn → N
]O�C/������Ca£ð�Ý�*�ß�Ýsð*é3ë

φ(Π) =
∑

Πi
d(Π, Πi)

÷

m



v LM��+��5��� K:���0��LM�
íAìuâõã!æuÞ�çuÝ$ß äºÝ
êÈìSí�æSÝsß�ìuñ
Ýsä
{Πi}

Þåäõã!æuÝ$ß�ìuñ
Ý
Π
ê�Ü�ãwê

ñ
Þåß�Þàñ=ÞU9sÝ$ä
φ(Π)

÷b�kçuÝsâ�ë©ìuö�êºÞåñ=ãSè£ä[ìuèåî�êºÞåìußÊêºì
MGP

Þåä�ãÅñ=Ý$ð�Þ·ãwß&æuÝsß�ìSñ=Ýw÷

� � Ó Ö*Õ`Ú� õÚ$Ó��=�W¡òÖ=¡6ØP���#Ô(Ú$ÖõÓM¢o�7�=£s�/× �
Ö
Ù¤�=�`£s�g�³Õ+Ùf� ¥�Ö*Õ
� ���

��ìuâ©ãSð�ð�âºÝ$äºäºÞàß�æ¦l[8+ý�ásìSñ=ö�èàÝ$êºÝüö�âºìué�èàÝsñ
ä&èåÞàûSÝX�W_)8 Þåß ê�Ü�ÝüæuÝ$ß�ÝsâºãSè³á�ãSä[Ý ãSß�ð
â[Ý�ãSá{Ü�Þàß�æiãSásá$Ýsö�ê�ãSé�èåÝ�ä[ìuèåî�êºÞåìuß�ä&Þåß âºÝsãSäºìuß�ãSé�èåÝòêºÞåñ
Ý��-ãSö�ö�â[ìC��ÞàñÐãwêºÝ�ãSèåæSìuâºÞ�ê�Ü�ñ
ä
ö�â[ìZç�Þàð�Ýòê�Ü�Ý�ñ
ìuä[ê©ö�â�ãSá
ê�ÞåásãSè#ãSö�ö�âºì3ãwá{ÜË÷¨§�Ýüö�âºÝ$äºÝ$ßIê!ãÏöKìSö�î�è·ã�ê�ÞåìSß�ý�é�ãwäºÝsð èàìwý
ásãSè£ä[Ý�ãSâ[á{Ü!ãSèàæuìuâ[Þàê�Ü�ñ î�äºÞàß�æÆãSß&ìuâ[ÞåæuÞàß�ãSèbãSß�ð&Ý
çuìuèàî�ê�Þ�çuÝ#ß�Ý$ÞåæuÜIébìuâºÜ�ìCìCðÊâºÝ$ð�î�á$êºÞåìuß
ñ
Ýsá{Ü�ãwß�Þåä[ñ íAìSâ�êºÜ�ÝÈâºÝ$äºìuèàî�ê�Þàìuß6ìSí2�W_)8 Þàß9êºÜ�ÝÈá�ãwäºÝÈìSíkâºÝ�ãwâºâ�ãwß�æuÝsñ
Ýsß3ê�æuÝsß�ìSñ=Ý
ð�Þàä[ê�ãSß�ásÝ$äs÷5ø¾ê�æuÞ�çuÝ$ä0Ý���ásÝ$èåèàÝsß3ê/âºÝ$äºî�è�ê�ä0ÞàßÊê�Ýsâ[ñ=äÿìSí�ê�Ü�Ý#ïIî�ãwèåÞàê�ë
ìSí(êºÜ�Ý#äºìuèàî�ê�Þàìuß�äNÞàê
ìué�ê{ãSÞàß�ä���êºÜ�Ý³äºöbÝsÝ$ð9ìSí`ê�Ü�Ý³á$ìuñ=ö�î�ê{ãwêºÞåìuß0��Þàêºä0âºìSé�î�ä[êºß�Ýsä[ä��KãSß�ð6Þàêºä�äºá�ãwè·ãSé�ÞàèåÞ�ê�ëu÷

©gª¬« ­ ®�¯s°:±0¯s²2³µ´r¶�·r¸r¹GºO³G»�¼ ½�¸f¹�¾ ¿¦À
jCêºì�á{Ü�ãSä[êºÞåárR�ì�ásãSè:j�ÝsãSâºá{ÜM].jGR�joaf�<Á $ Þåä(ã�úNÝsèåè�ý�ûIß�ìZú/ß³ásèåãSäºä(ìSí�ñ=Ý
ê{ãSÜ�Ýsî�â[Þåä[êºÞåá$ä��"î�äºÝ$ð
íAìuâ�êºÜ�ÝNâ[Ýsä[ìuèåî�êºÞåìuß*ìSí�ñÐãSß3ë³ð�Þ��
ásî�è�ê`á$ìuñÈé�Þàß�ãwêºìuâºÞåãSèSìuö�ê�Þåñ
Þ-9sãwê�Þàìuß#ö�â[ìué�èåÝ$ñ=ä$÷ÂjGR�j
ãSèàæuìuâ[Þàê�Ü�ñ=ä�ãSâºÝ6ÞàêºÝsâ�ã�ê�ÞàçSÝ&ñ=Ý
ê�Ü�ìCð�äÅú/Ü�Þàá{Ü ä[ê�ãSâ[êÆíAâ[ìuñ ãSßUÞåß�Þ�ê�ÞåãSèÿá$ìußG*�æuî�â�ãwêºÞåìuß
]Aá�ãSß�ð�Þåð�ãwêºÝÆäºìuèàî�ê�Þàìußôìwíÿê�Ü�ÝÐäºÝsãSâºá{Ü�äºö�ãSá$ÝCa*ãSß�ð�Þàñ=ö�âºìZçuÝÆÞàê*é3ëüäºî�á$ásÝ$äºäºÞ�çuÝ&èàì�ásãSè
ñ
ì�ð�ÞU*�ásãwê�Þàìuß�äs÷`ø�ß&ê�Ü�Þàä0äºÝ$á$ê�Þàìuß&úÿÝ³ð�Ý�*�ß�Ý*ãÅäºÞàñ=ö�èàÝ�ð�Ý$äºá$Ýsß3ê�ãwèåæuìuâ[ÞàêºÜ�ñ ê�ì��W_)8Â�
ú/Ü�Ý$âºÝx

� ÷/êºÜ�ÝÃ�������H�5��D�/����q?ÂK�34�F���5�.����Þåä0ê�ãSûSÝ$ß9íAâºìSñ

{Πi}
�

! ÷/êºÜ�ÝÄ��J���Dd3G���H�.���71	34�0/��5�.����Þåäõê�Ü�Ý&äºãSñ=Ý©ãwäÈê�Ü�Ý&ìué>�[Ýsá$êºÞàçSÝ©íAî�ß�á$êºÞåìuß
φ

Ðê�Ü�Ý

â[Ý�ãSâ[â�ãSß�æuÝsñ
Ýsß3ê/ð�Þàä[ê{ãwß�ásÝ
d
�

m�÷/êºÜ�Ýc�0����K��G���������C��+N����D����5�.���õúNÝJásãSèåè
R1 Þåä�ã � ý¾ä[êºÝsö³âºÝsãSâºâºãSß�æuÝ$ñ=Ý$ßIê�
 R1(Π) =

{Π′ ∈ τn, d(Π, Π′) = 1}
�

n�÷/êºÜ�Ý
LM��J��g���5�F�����.K�ÅÅÞàäÿã[?r�����5ÆÇ��L��@����J��c�C��D-��/��H�.���X]H�`ø¬a5ú/Ü�Þàá{ÜÊãSá$ásÝsö�ê�ä0ébÝ$ê[ê�Ýsâ
ãwß�ðÊÝsïIî�Þ�çwãSèåÝ$ßIêNásìSßG*�æuî�âºãwê�Þàìuß�ä�]Ç���5+:��ÆÇÈb��DB�Æñ
Ýsá{Ü�ãSß�Þåä[ñÉ�Gj:§ � � p $ a��CæuÞàçSÝsß&ã
ä[öKÝ$ásÞ�*�Ýsð6ßIî�ñÈébÝsâ/ìSí`Þàê�Ý$â�ãwêºÞåìuß�äw�@�����W÷

Û�Ü�Ý/öbÝsâ[íAìSâºñ=ãSß�ásÝÿìSíËã#ð�Ý$äºá$Ýsß3ê0ãwèåæuìuâ[ÞàêºÜ�ñ�Ýsä[äºÝsß3êºÞ·ãSèàèàëÈð�ÝsöbÝsß�ð�ä5ìußÅêºÜ�Ý/ß�ÝsÞàæuÜ�ý
ébìuâºÜ�ì�ìCðÅâºÝ$è·ãwêºÞåìußÈî�äºÝsð`� ����$ ÷kø�ß=ìSâºð�Ý$âkê�ì*ã�çuìuÞàð
ä[èåìZú�ö�âºìCásÝsä[äºÝ$äÿãSß�ð=èàì�ásãSè�ìuö�ê�Þåñ=ã

n



?

Initial configurations
candidates

Search space

Π1

Π2

Π3

Π4

Π∗

Π7

Π6

Π5

�+Þàæuî�â[Ý � 
Â_#Ýsìuñ
Ý$êºâºÞàáÿãSß�ãSèåìuæwë³ìSí��W_)8g
�ñ
Ýsð�ÞåãSß�æuÝ$ß�ìuñ
Ýsä�ãwâºÝNú/Þ�ê�Ü�ÞàßõêºÜ�Ýÿá$ìuß3çuÝ��
ÜIî�èàè+ìSí

{Πi}
Þåß9ê�Ü�ÝÅä[ö�ãSásÝÅìwíNæSÝsß�ìuñ
Ýsä$÷�jCê{ãSâ�ê�Þàß�æÐê�Ü�ÝÈäºÝsãSâºá{ÜòíAâºìSñ ã

Πi

ìuß�ê�Ü�Ý
öbÝsâ[Þåñ
Ý$ê�Ý$â0æuâ[Ý�ãwêºèàëÊâ[Ýsð�î�ásÝsä/ê�Ü�Ý*ä[Ý�ãSâ[á{Ü!ä[ö�ãSásÝw÷

ð�Þ��
ásî�è�ê�ÞåÝ$ä��kúNÝ©î�äºÝ&ê�Ü�ÝÉ�`ø¬Ê=j>§ ä[ÝsèåÝ$á$êºÞåìußÏä�ê�â�ã�ê�ÝsæwëÏásìuñ�é�Þåß�Ý$ðÏú/Þàê�Ü êºÜ�Ý©è·ãSâ[æuÝ
ãSß�ð6ä�ê�âºãSÞåæuÜ3ê[íAìuâ[úÿãSâºð©ß�Ý$ÞåæuÜIébìuâºÜ�ì�ìCð

R1 ÷�+Þàæuî�âºÝ � äºÜ�ìZú/ä*ê�Ü�ãwêõásìSßG*�æuî�âºãwê�Þàìuß�ä#ê{ãwûSÝsßôíAâºìuñ
{Πi}

ñÐã�ëòébÝ=Þàß3ê�Ýsâ[Ýsä�ê�Þåß�æ
Þàß�ÞàêºÞ·ãSèCá�ãSß�ð�Þåð�ã�ê�Ýsä�íAìuâkêºÜ�Ý/éKÝ$æuÞåß�ß�Þåß�æ#ìwí£ê�Ü�Ý�ä[Ý�ãSâ[á{ÜË÷Jþÿìuß�ä[Þåð�Ý$âºÞàß�æ#ê�Ü�Ý/Ý$çwãSèàî�ãwêºÞåìuß
íAî�ß�á$ê�Þàìuß�ãwß�ð ê�Ü�Ý�ß�ÝsÞàæuÜIéKìSâºÜ�ìCì�ðiâºÝ$è·ãwêºÞåìuß

R1 �0ê�Ü�Ý!ð�Ý$äºásÝ$ß3ê&ú/Þåèåè/Ý	��ö�èåìuâ[Ý!ìuß�è�ëá$ìußG*�æuî�â�ãwêºÞåìuß�ä*íAâºìuñ�ê�Ü�Ý&äºá{Ü�Ý$ñÐãwêºÞåá&ãwâºÝ�ã9ð�ÝsèàÞåñ
Þàê�Ý$ð�é3ë�êºÜ�Ý
Πi

÷�ø¾í�êºÜ�Ý
Πi

ãSâºÝ
á$èåìuä[ÝÃ]AíAìuâÿÝ���ãSñ
ö�èåÝ-ÞåßÊê�Ü�Ý�á�ãSä[Ý#ìSí�âºÝsãSèËãSö�ö�èåÞàá�ãwêºÞåìuß�ä�a��Iê�Ü�Ý$ß&ê�Ü�Ý�â[Ýsä[î�èàêºÞåß�æÈä[Ý�ãSâ[á{Ü
ä[ö�ãSásÝ³Þàä�äºÞåæSß�ÞU*�ásãSß3ê�è�ëÊâºÝ$ð�î�á$ÝsðË÷

©gª.Ë ÀW¹G¸fÌw´fÌwº�¶�º�°>³4º�±{Í�¸rÍ�Î�¶�´A³4º¬¸r²cÏ"Ìw´r°:¯s®�¶�¸c±0´r¶S°:¯s´f¹o±o»
Û�â�ãSð�Þàê�Þàìuß�ãSèàèàë��Cð�Ýsäºá$Ýsß3ê#ãwèåæuìuâ[ÞàêºÜ�ñ=äÿãSâºÝ³ä[Ýsß�ä[Þàê�Þ�çuÝ#ê�ì
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Ýsä�á�ãwèåèåÝ$ð
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ê�Ü�Ý
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ìuâºÝ#á$ìuß3çuÝ$âºæuÝ$ßIês÷
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ý
ä[ásÝsß3ê5ñ
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ÞàßÈäºÝ$á$êºÞåìußÃm�÷ � �uãSð�ð�Þàß�æ�ê�ì�Ý�ãSá{ÜÆß�Ý$ÞåæuÜIébìuâkã�ä[ÝsèàÝsá$êºÞåìuß
ö�â[ìué�ãSé�ÞåèåÞ�ê�ëu÷
R�Ý$ê
P
ébÝ�ê�Ü�Ý#öKìuö�î�è·ãwêºÞåìuß=ìSí�ìuî�â�öbìuö�î�èåãwê�Þàìuß�ý¾é�ãSäºÝ$ðÊð�Ý$äºásÝ$ß3êq��ú/Ü�Þåá{Ü©Þàß�ÞàêºÞ·ãSèàèàë

á$ìuß3ê{ãSÞàß�äÅÞåß�ð�ÞàçCÞåð�î�ãSèåä*ê{ãSûwÝsßÎíAâºìuñ
{Πi}

÷Il-ìZú èàÝ$êÅî�äÆá$ìuß�äºÞàð�Ýsâ
ãòö�â[ìué�ãSé�ÞàèåÞàä[ê�Þàá
íAî�ß�á$ê�Þàìuß

p : τn× τn× τ
|P|−1
n → [0, 1]

�3ä[î�á{ÜÐê�Ü�ãwê
p(Π, Π′,P \{Π})

æuÞ�çuÝsäJã³äºÝ$èåÝsáqý
êºÞåìuß=ö�âºìué�ãSé�ÞåèàÞàê�ëÅìwí

Π′ ∈ R1(Π)
÷bj�î�á{Ü©ã�ö�âºìué�ãwé�ÞåèàÞåä[êºÞåá0íAî�ß�á$ê�ÞàìußÐÞàäÿïIî�Þ�ê�Ý�ä[Þåñ
ÞåèåãSâ

êºì³êºÜ�Ý�ìuß�Ý/î�äºÝ$ð=íAìuâ�ä[ÞåñÈî�è·ãwêºÝsðÆãSß�ß�Ý�ãSèàÞåß�æ³ñ
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íÍã�çuìuî�â
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���@+
πi+1

��1N��/��:����LM�C�C��LM�
π ∈ Π�����w�����5+M�Ç�M����ãSð��ºãwásÝsß3êS���

Π âPã �)�0���Ç�=���:�-�
�Ó+FÔ��:/����0/�ÅÕ��Å (πi.πi+1) â
§ôÝ�ásìuß�äºÞåð�ÝsâÊãwð�ð�ÞàêºÞåìuß�ãSè/ãSð��ºãSá$Ýsß�á$ÞåÝ$ä&ãwê
ê�Ü�Ý�Ý	�Cê�âºÝ$ñ=Þ�ê�ÞàÝsä
ìSí³Ý�ãSá{Ü á{Ü�âºìuñ
ìwý

ä[ìuñ=ÝÐéIë�Þåß3ê�â[ì�ð�î�ásÞàß�æ�ñ=ãSâºûwÝsâ Q ÷X��ìuâÈã�á{Ü�âºìuñ
ìuäºìSñ=Ý
(π1, . . . , πm)

��ê�úNìôãwð��ºã�ý
á$Ýsß�á$ÞåÝsä-ãSâ[Ý�ãSð�ð�Ýsðt


(0.π1)
ãSß�ð

(πm.0)
÷¤l�ìSê�ÞàásÝ#ê�Ü�ãwê

(πi.πj) = (−πj.− πi)
ãSß�ð

(0.πi) = (−πi.0)
÷w�+Þàß�ãSèàèàëy��úÿÝÅß�ìwê�Ý
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Π
÷[§ôÝ

Ü�ã�çSÝ
|A(Π)| = n + N
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n
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á$ìuî�â�ãwæuÝsäJãSð��ºãwásÝsß�ásÞåÝ$ä�ú/Ü�Þåá{Ü=ãSâºÝ�ß�ìSêq�Iìuâ5ãSâ[Ý�èåÝ$äºä��Iâ[Ýsö�â[ÝsäºÝ$ß3ê�ÝsðÐÞåßÅê�Ü�Ý/öbìuö�î�èåãwê�Þàìuß
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Π′ ∈ R1(Π) � Þ�í φ(Π′) 6 φ(Π)
��ê�Ü�Ý$ß

Π′ â[Ýsö�èåãSásÝ$ä Π
Þåß
P
Þåß íAî�ß�á$ê�ÞàìußÏìSí/ê�Ü�Ý

ö�â[ìuöbìuâ[êºÞåìuß�ãwè£âºÝ$ö�âºÝ$äºÝ$ßIê�ãwê�Þàìuß6ìSí`êºÜ�Ý³é�âºìSûSÝsß9ãSð��ºãwásÝsß�ásÞåÝ$ä-Þàß
P \ {Π}




p(Π,Π′,P \ {Π}) = 1 −
|{Π′′ ∈ P \ {Π}, (A(Π) \ A(Π′)) ∩ A(Π′′) 6= ∅}|

|P| − 1

v èàæuìuâ[Þàê�Ü�ñ � ö�âºìZçCÞåð�Ýsä�ãSß*ì"çSÝsâºãSèåèSçCÞàÝ$úÏìSí�ìuî�â(ö�â[ìué�ãSé�ÞåèåÞàä[êºÞåá�öKìuö�î�è·ãwêºÞåìußCý�é�ãSä[Ýsð
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{Π1, . . .Πk}
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Ý#äºÝ
ê
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P
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l
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÷
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Π ∈ P

þáÜ
î Ü0Ü��
âºãSß�ð�ìuñ
èàë=äºÝ$èåÝ$á$ê

Π′ ∈ R1(Π)� ð"×����üú/Þ�ê�Ü©ö�âºìSé�ãSé�ÞàèåÞàê�ë
p(Π, Π′,P \ {Π})×:ÙÂþ î ÜtÜ��

Ú ÿ
φ(Π′) 6 φ(Π)

Û"ñá×:Ù
Π← Π′×:ÙÂþIÚ ÿ

×:Ù�þ ÿ Ühð
��3:LS���

←
��3:LS���

+ 1×:ÙÂþ û ñ�Ú î ×ð"×>ÛCö�ð�Ù
P̂ = argminΠ∈P φ(Π)
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ú/Þ�ê�Ü©ð�ÞàóKÝsâ[Ýsß3ê�ßIî�ñÈébÝsâºä/ìSí`æuÝ$ß�Ýsä-ãSß�ð©á{Ü�â[ìuñ=ìSäºìuñ
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