
� �������	��
��������������������������� �!�"�#���	�����%$&�'�����)(!�+*,�-�/.0�!��132"4

5�687:9<;>=@?A5�6�B8CEDGF�HJIK9<;L6�M ;L6�B ILD N�=KO�NQPR;TSUC�P�V�W
XZY\[^]^_<`\acbK]dY!efbhgjik]^iklKikm)` _�nom�prqKbK`s[^`st\u

v Y\gcY\wKmEbhYhxLXZy{z 4\4}|s~ x>�����:� y��
�G�>�\�����L���:�G�Q�G�\�K�s�K���/�s�\�"�r� �>�\�>�h���Z���s�s�

�3�} }¡A¢¤£K¥\¡�¦ § m©¨Kac`\¨/`sgkm©YJªh[«m�gjik`sacY\t\m©gcprqKmE¬m�®�qK]dprq&¯Q`slKbhwKg�ikqhm�ªh[«m�°AakmEikac]^m�±�]«bKt�wLm�[«Y�uLg�]«b�Y)qKmEikm�ak`st\mEbhmE`\lQg�]^bK_<`\ac¬Y ik]«`\b
bKm�i�®Z`\ac²:x/lhbhwLmEaJ¯/` icq³_´Y lh[µik°¶_<acmEmY bhw³_´Y lK[^i�u³p�]«arp�lK¬&gjicY bQp�m�g���n-qKmgkprqhmE¬m�pE`\¬�¯K]^bhm�g�p�`LwL]«bKt�®�]^ikq·g�ic`\arY tsm�_<`\a�¯/m�ijicmEa)¨/mEak_<`\ak°
¬Y\bhp�ms� § mgjiklhwLu³ikqKm�¬mE¬`\acuTY [«[^`LpEY ik]«`\b³¨hak`s¯K[^m�¬¸_<`\aUikqKm&gcprqKmE¬msx/®�qh]«prq¹]«gUik`�wLm}p�]dwLm�qh`G®º¬!lhprq¹wKYGirY�ic`»gjik`sakm�`\b¼m}Y\prq
bK`LwLm\x�®�]^ikq¹ikqhm�`s¯L½�m�p�ik]«±\m` _¾¬�]«bK]«¬]^¿�]^bKt»icqKmik`\icY [�Y\¬�`slKb�i)` _¾wKY icY�gjik`\acm�w¼]^b¹ikqhm�bhm�i�®Z`\ac²/��n-qK]«gJ¨hak`s¯K[^m�¬À]«g)Á v °AqhY arw�_<`sa
t\mEbhmEarY ["bKmEi�®¾`sak²Lg�� § m3¨hakm}gjm�bsi!ikqKacmEm�¨/`\[«u>bK`\¬]dY [^°¶ic]^¬m3Y\[^ts`\ac]µicqK¬&g)®�qK]dprqÂgj`s[^±smikqKm�¬mE¬`\acu¹Y\[^[«`LpEYGic]^`sbÃ¨Kac`\¯K[«mE¬_<`\a�icakm�m
bKm�i�®Z`\ac²LgE�'n-qKm-ªharg�i"i�®Z`�Y [«t\`sak]^ikqh¬g�Y\akmZ_<`sa�ikacmEm©bhm�i�®Z`\ac²>g'®�]^ikq�Y\bhw®�]µicqK`\lKi�lK¨K¨/mEa¾¯Q`slKbhwKg�`sb&bK`LwLm�g�Ä ¬mE¬`saku�gj]«¿Em}g�akm}gj¨/m�p�°
ik]«±\mE[«u\�"n-qhmUicqK]«acw�Y [«t\`sak]^ikqh¬0ªhbhwKg�xhY ¬`sbKt�Y\[^[:icqKm)`\¨Kik]«¬Y\[�gj`s[^lKik]«`\bhgZ_<`sa-ikqKmJicakm�m�bhm�i�®Z`\ac²/x�icqKm�gj`s[^lKik]«`\b�ikqhY i©¬�]«bK]«¬]^¿�m�gZikqhm
t\acm�YGicm�gji©¬mE¬`\acu�gk]^¿�m)` _"gk]^bKts[^m!bK`LwLm�g��ZÅZu�p�`s¬!¯K]«bK]«bKtikqKm}gjm!¬�m�¬`\acu�Y [«[«`>p�YGic]^`sb�Y\[^ts`\ac]µicqK¬&g�®�]^ikqT²>bK`G®�bTwKYGirYG°A]^b�icmEac[^m}Y�±�]«bKt
ikm�prqhbK]«Æ�lKm}gExKY&pE`\¬¨K[«m�icmJgk`\[«lLic]^`sb3ic`&akm}Y [«]^¿�m�icqKmJªh[«m�g�ic`\arY t\mJgcprqKmE¬mJ]^b»icakm�m�bhm�i�®Z`\ac²>gZ]dg-m�gjicY\¯K[^]dgkqKm�w8�

Ç�È'ÉhÊ�ËÍÌoÊ ¢�Î» Ï¦ Ð ]dg�icak]«¯KlLicm�wÏbKmEi�®¾`sak²Lg�xZwK`\¬]^bQYGik]«`\bRx�mEacak`saj°fp�`sakacm�p�ik]«bKt¹pE`>wKm�g�x¾ªQ[^m·Y\gcgj]«t\bK¬m�bsi}x-¬�m�¬`\acuÑY [«[«`>p�YGic]^`sb�x
Á v °AqhY\acw8xLÆ�lhY\[^]^i�u�` _�gkmEac±�]dp�m&ÒAÓU`��KÔ�x>ikacmEm\�

ÕLÖ)ÕG×�Ø�ÙZÚUÛUÜ©ÝZØ�ÞfÚU×
ß 9áàLD 6â;ÂMLCE;>ãRN{äT?�å©æ�ç»H�è©F�N8DGC�D¼D ;LV�NâD B8MLDÃéÑêëçìN�;LO»;ÑíáD 6�MLî�Nðï¤?fésH�è�F�DñB8DGòR68D¼ó'?õô�æ¤ö8H3;LO»î�N8D·íáD 68MLî�Nð=L÷�î�N8D

O�N8=LC�î¤D O¤î»ãR;>î�Nùø	DGîjF�DGD 6âàLDGC�î¤D�7ðôúêúåû;L6RBüöýêþå³è�;L6�BùVG;Lí<íU9<î�î�N8DÑÿµB�9<O�î�;L6�V�D¹ø	DGîkFUDGD 6âôº;L6�Bðö�� � � =LC³; àLDGC�î¤D�7
ô ê,å ;L6RB ;ùC�D ;Lí6/P���ø'DGC��:è!F�DÏB8DGòR68D	�ù?õô¾æ
�hH¼;LOñî�N�D O¤DGîñ=L÷�àLDGC�î�9<V�D OñF!9áî�NR9<6ýB�9´O¤î�;L6�V�D	�ü÷õC�=���ô�è�6�;��TD í�Lè
�ù?õô¾æ
�KH���� ö�� öñêÑå©æ�óo?õô�æ¤ö8H������ �� D»O¤î�P�B�·î�N8D&÷õ=Kí<íá=sF!9<68M�ã�C�=LøoíáD��,9<6ñî�N�9<OJão;>ã'DGC��
�! �"$#&%(')%+*,#.-�/1032& 54. 768*,9�:<;>=?=+*A@�B�')%+*C#<DE9F*�GH=+ I6
JLK$M�N7O&KHP�Q ��5 MLCE;>ãRNùäR�ì?�å�æ�ç�H �TS àLDGCUÏD B�MLD·éÂêýç+N�;LO�;@íáD 6�MLî�N ï¤?fésH �TS àLDGCV àLDGCEî¤D�7üöðêëå+9<O3;LO�O¤=:VG9<;>î¤D B

F!9áî�NÃ;³O¤DGîXW³?õö:HY�Z�Q?+��[�?õö:H�æV\�[E?õö:H¤H]�_^`�bac�<dAef�KèRF!N�9´VENÃ9<O�VG;Lí´íáD BÃî�N8DTÿ<¢ ÊUg�h7i ¢ Ê Î Ê�È ¡�  Ê ¡j��=L÷-ö �kS ;LV�NÂàLDGC�î¤D�7Âöñê å 9<O
;Lí<O¤=T;LO�O¤=:VG9<;>î¤D BñF!9áî�N·;»ãR;>CE;��TDGî¤DGCml5n [po ?õö8H�è8F!N�9<V�Nñ9<OUVG;Lí´íáD B·î�N8D»ÿ<Î iõÈ�i Î h Î Î Ê Îrq>¢ts¼  ivu\Ê �:=L÷"öRè�;L6RB·;»ãR;>C�;��TDGî¤DGC
l5ncwVxR?õö:H�è�F!NR9<VENÃ9<O!VG;Lí<íáD Bñî�N8DTÿ<Î³£ Ë�i Î h Î Î Ê Îrq>¢ts¹  ivu\Ê �8=L÷-ö �ymz QCM�N�{}|~K ����=\F î¤=@;LO�O�9<MK6Ï;Â6QP��3ø	DGC��»?õö8H³?�l5n [po ?õö:H`�.��?õö:H`��l5ncwVx�?õö:H¤Hî¤=@D ;LVEN àLDGCEî¤D�7 öüêºåTè¾F!9áî�N î�N8D
à�;Lí<P�D)=L÷�� e]�f� �»?õö8H$�³9<6R9v�³9��GD B�èLO�PRVEN³î�NR;>î©÷¶=LCU;L6��àLDGC�î¤D�7³ô êÑå ;L6�BT÷õ=LC�^E�ba���dA�8è7� e��f��� ��� �L� � �F��� �»?õö:H��<\ [ ?õô	H
�
??�!DGC�D��»?õö8H©9<OUVG;Lí<íáD BTî�N�D�ÿ<Î Ê Îrq>¢js�  ivu\Ê =L÷	ö�� � 5þO�=Kí<P8î�9á=K6Tî¤=�î�N�9<OY�³D��T=LCU³;Lí<íá=:VG;>î�9á=K6TãRC�=LøRíáD�� 9´O�VG;Lí<íáD B¼;L65qt�	¡ i Î³£f�
Î Ê Îrq>¢tsÃ£f�+�pq\¥E£L¡ i q È � H� |$���mQ�KHN�M � S ;LV�N D íáD��TD 6Qî&9<6Ñ;Ñÿ C�D��/P�9áCED��TD 6hîO¤DGî]�AW³?õö:H�9´O�;·ãR;L9áC�=L÷U6/P���ø	DGCEOGè'F�CE9áî¤î¤D 6 9<6Ñî�N8D�÷¶=LCV�û;LO³?+��æV\�H �J 6âî�N8DÑB8DGòR6�9áî�9<=K6ü=L÷î�N�9<O�ãRC�=LøRíáD��Ãè�ø'=Lî�N{ï¤?fé�H�;L6�Bb� [ ?õö:HT;>C�DÂ68=K67�j68DGMK;>î�9<àLDÂC�D ;Lí�6/P���ø'DGC�OGè�;L6�B<\ [ ?õö8H�è�l5n [po ?õö8H�è
l5ncwVxR?õö:H�èR;L6�BT�»?õö:H�;>C�D3;Lí<í�6�=K67�j68DGMK;>î�9áàLD39´6hî¤DGMLDGCEO � �� D»P�O¤D&î�N8D3÷¶=Kí<í<=\F!9<6�M�D�78;��TãRíáD3î¤=¼9<í<í<PRO¤î¤CE;>î¤D�î�N8D1�TD��T=LCV·;Lí<í<=/VG;>î�9á=K6Âã�C�=LøRíáD��,;L6RBñC�DGàLD ;Lí�9áî�O!;>ã�ãRí<9<VG;>î�9<=K6�O ���Ë £>Î��,� Ê5��� � 9<M � ^ÃOEN8=\F!OT;L6âD�78;��TãRí<D·=L÷�î�N8DT�TD��³=LCUð;Lí<í<=/VG;>î�9á=K6âãRC�=LøRíáD�� � ¡ N8DñMLCE;>ãRNýä¢� ?�å�æ�ç�H�N�;LOr£
àLDGC�î�9<V�D O]¤8î�N8D6/P��3ø	DGCJø	D O�9<B8D!D ;LVENÃD B8MLD&9<O�9áî�OJíáD 68MLî�N � 5úO¤=Kí<P8î�9<=K6¹9<O�;Lí<O¤=�MK9áàLD 6��~��?õöI¥�H$�§¦/è��»?õö�¨\HY�ª©/èI��?õö�«sH$�§©/è
�»?õöf¬sHY�§/è7�»?õö�®\HY�°¯QèI��?õö�±\HY�§¦/è:F!N�9<V�N¼9<O�O�N8=sF!6ñ9<6³î�N�D�ò�MKP�C�D � � D&VGí<;L9v� F!9áî�N8=KP8îUã�C�=/=L÷�î�N�;>îJ68=�=Lî�N�DGCJO�=Kí<P8î�9á=K6
N�;LO�;³OU�¼;Lí<íáDGC)à>;Lí<P8D&=L÷ � e]��� ��?õö:Ht¤RCED ;LB8DGCEO�VG;L6@àLDGCE9á÷+¼î�N�;>î�î�N�D3VGí<;L9v�,9<O�î¤CEP8D �
¡ N8D3�TD��³=LCUÂ;Lí<íá=:VG;>î�9á=K6Ñã�C�=LøRíáD�� N�;LO�;>ãRãRí<9<VG;>î�9á=K6RO�9<6@BR;>î�;¹O¤î¤=LC�;>MLD ��¡ N8D»B�9<O¤î�;L6RV�D3ø	DGîjF�DGD 6 îjF�=·68=:B8D O�ô ê å

;L6�BÂöÂêÏå VG;L6@ø	D3O¤DGD 6 ;LO�î�N8D�B8D í´;�ñ=L÷�î¤CE;L6�OU�¼9áî¤î�9<68M³B�;>î�;¹ø	DGîjF�DGD 6@î�N�=KO¤D3îkFU=ñ68=:B8D O � 5�6RBÂî�N8D�CED��QP�9<C�D��TD 6Qî!O¤DGî
=L÷©;³68=:B8D�öÃO�N8=sF!O�ö,� O!C�D��/P�9áCED��TD 6hî�O�=K6@B�;>î�;F��C�DGî¤C�9áDGà/9´68M¹B8D í´;�:O]�U9á÷�?+��æV\�H�ê5W³?õö:H�è'î�N8D 6@î�N8D1�³;�789v�»P�� B8D í´;�ñî�N�;>î
öñVG;L6 î¤=KíáDGC�;>î¤D»9<6@=LCEB8DGC�î¤=¹CEDGî¤CE9áDGàLD`\@P�6�9áî�O!=L÷©B�;>î�;¹÷¶C�=��+î�N8D»68DGîjF�=LC�WÂD��/P�;Lí<O�� � l5ncwVxR?õö:H!;L6�B	l	n [po ?õö8H�;>C�D»î�N8D
² N�³F´¶µ�·�¸t¹�º»·�¼tµ½µ}¾F¿F¿�¸V¹}À�Á
Â�´¶Ãm¿F¼V¹}À�Ä]Å�À�³FÁ$Æ�ÁÇÁ�PCÁÇÃ]À�ÁL¹�Èp¸V¹HO&Â)Ét¼tÃ)ÊÇÁ
Â�K~ÁLÀ(·�¸t¹�º�´¶ÃFËk¼VÀ�À�³FÁ�P�¼VÌ¶´¶È_¸t¹�Ã)´Í¼»{(ÃFµ?À�´ÎÀ�¾)À�ÁH¸VÈ�NIÁÇÊÏ³FÃ)¸jÌ¶¸jËVÅ]Ð

^



v1
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v1w( ) = 3

w( ) = 2v2 v3w( ) = 2

v5w( ) = 7

v6w( ) = 3

v4w( ) = 5

v1R( ) = { (1.0, 7), (1.2, 11) }

v2R( ) = { (1.2, 5) }

R( )v3 = { (1.3, 5) }

v4R( ) = { (0.6, 5) }

v5R( ) = { (1.6, 12) }

v6R( ) = { (1.0, 3) }

Wmin(v1) = 0 

Wmin(v2) = 0 

Wmin(v3) = 1

Wmin(v4) = 0 

Wmax(v1) = 3

v2Wmax( ) = 5

Wmax(v3) = 6

Wmax(v4) = 5

) = 3Wmin(v5 Wmax(v5) = 10

Wmin(v6) = 0 v6Wmax( ) = 8

1.0 1.0
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