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YÞU[Z]SiOh\^ó�QT\�Z \�ZF�x\�ef\�Q � \�\�U�ôP\�ORQTSió�\�g z3NBUfZh�*e�l n z]or�}s.�Þghk×S�Q�g$ó�NPñ[NPó�S�Qvl6Sõg$��� n z�o��}s>���
kPO¸���{z]or���XíÀkPO�gRî[kPOhQ��/)�U8í�Nxó�Q���SVQ/ó�kPOTOT\�ghñfkxU[ZÞgÈQTk�QTîÞ\FQh\�OhïI���Qz�o��F�,kPí5«!¬}��=F�mWsîÞ\FUÞk]Z]\�g
kBí�¯ÛOh\�ñÞOT\�gh\�U�Q�QhîÞ\:ñÞS��o\�ðig$Qhk6ðõNBe`\�ð ��QvloñÞSõó�NPðVðil�N�=�H¹�POTSiZ��$NBU[Z QTîÞ\8\^ZF�P\^g�Oh\�ñÞOT\�gh\�U�Q
QhîÞ\:UÞ\�S��Pîoe`kPOTîÞkokoZ�gRQhOTY[ó�QhYÞOT\��{�	��ó�kPUÞU[\�ó�QT\�Z�Sõg$QvloñÞSõó�NPðº�;�`Wsî[\
QhkxñfkxðVk.�Pl(kBí!¯Öó�NPU3e`\
NBOTeÞS�QTOTNPOhl.��QTî�Yfg�NBðiðVk � SiU��aZÞS�»Ã\�OT\�U�Q�Z]SVï×\�U[gRSikPUfNBðiS�Qvl%kPí[ñÞS��o\�ðig ��A	HöôPk>�]\�ðigXíÀkPOG\;�ÞNBï×ñÞði\	�
kPOsQh\�ï×ñfkxOTNPðÑgR\/¬xY[\�U[ó�\/���ÞNPU[Z�Z]S�»`\�Oh\�UxQ�UÞ\�S��xîoefkxOhîÞkok]Z(Oh\�ðiNBQhSikPU[ghîÞSiñ[g,�

boYÞñÞñ`kxgh\O¼½ I��²5¾�o��$¾�o�¿,�FSõg$N³�PO�NBñ[î � îÞk�gR\�ôP\�ORQT\;�(gh\�Q�²5¾@Sõg

n>À orÁ|s�Â�²ÄÃ n 9	o�p,p,p�o�qgs.o
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��{ ® Ø@Ï { ® Ê r�wv� ® ~�t/{}y�y}ux��t�wRr�tv��± º

q3ef\�SVU��:NBU(SVU�QT\,�P\�O!�xOh\^NmQh\�O/QTî[NBUÐ9�OT\�ñÞOT\�gh\�U�QhSiU��@q[��9añfk�ghghSVe[ðV\aðiNPef\�ðig·Qhk�NPgTgRS��PU���Nxg
Z]\�ñÞSõó�QT\�Z SiU4�GS�����9.� � îÞkxgh\�\�ZF�x\%gR\�Q��(¾@Sig

Ñ n7À o��{z]o,9>�|s�ÒÒ z m ²�ÓÂ Ñ n �{z]orq���o�Á|s�ÒÒ z m ² ÓÂ Ñ n �{z]orÔt��o/�{��orÔt�|s ÒÒ n z�o��5s m �[o�92ÕÖÔ!Õaq!ÓÂ Ñ n �{z]orÔt��o/�{z�o�Ô�%"9/��s[ÒÒ z m ²�o�9OÕ×Ô!Øaq Ó
NBU[Z � S�QTî3ó�NPñ[NPó�S�QTSV\^gFghY[ó�î QhîfNmQ

¿�8 À o/�{z]o,9/�Ù:� wÚ\o z m ²¿�8��{z�o�q���o�Á?:� wÚ\o z m ²¿	8��Qz�orÔt�;o��{��o�ÔÙ�Ù:� �Û�Ü����{z�o�����o�Û�Ü¸Ý�Þ�o n z�o��5s m �[o�9�ÕÖÔ�ÕÖq¿�8��{z]orÔt��o/�{z�o�Ô�%"9/�Ù:� \y��Qz�orÔt�;o y��{z�o�Ôt��ÝaÞ�o�z m ²!o,9�ÕÖÔ�ØÖq
�QA
�

� îÞ\�OT\Jy��Qz�o�ÔÙ�%Sig
QhîÞ\*ó�kxgRQ
kBí$NPgTghS��xUÞSVU�� ðõNBe`\�ð­Ô$QTk3ñÞS��o\�ð�z�� WsîÞ\²SiUF-[UÞSVQh\ ó�NPñ[NPó�S�QTSV\^g
Oh\�ñÞOh\^gR\�U�Q$QhîÞ\�gRkxYÞO�ó�\ À NBU[Z�ghSiU�
4Á$ó�kPU[UÞ\�ó�Qh\�Z�OT\�ghñ`\�ó�QTSVôx\�ðil*QTk6QTîÞ\
íÀOTkPU�Q��Qz�o,9>�$NPU[Z
e[NPó|
f�{z]orq���kPí/QhîÞ\J�xOTNPñÞî��}<Ü\×OT\�íÀ\�OaQhk \�Z��P\�g�kPí/QhîÞ\�íÀkxOhïß�Qz�orÔt�;o��{z]orÔ�%\9>��Nxg�÷VùPú�û�÷
û3à�þxû;���^NPU[Z%\^ZF�P\^gÈkBíoQhî[\/íÀkPOTïÄ�{z�o�Ôt��o��Q��orÔt�ÑNxg�á[û�ýÃùm÷â�Eã�û|à�þ�û;�|�BboSiU[ó�\!¼ÛSigGNBU%Y[U[Z]SiOh\^ó�Qh\^Z�PO�NBñÞî���QhîÞ\��hû;ämû,�|��ûFó�NBñ[Nxó�SVQhSi\�g�¿	8��Q�}o�Ôt��o��Qz�o�ÔÙ�Ù:�NPU[Z@¿�8��{z]orÔ3%[9/��o/�{z]orÔt�?:oNBOT\�UÞkBQG\;�]ñÞðiSió�S�QTðVl
Z]\;-[U[\�Z��

WsîÞ\�ï×SiUÞSVï:YÞïÝgr�¿Qsó�Y]QO�Àï×SiUÞSVï:YÞïÝó�k�gvQsó�Y]Q�gh\�ñ[NPOTNBQhSiU��%Qhî[\�ghkPYÞO�ó�\ À NPU[Z6ghSVU�
[Ár�
kBíg�PO�NBñÞî�¼ loSi\�ðõZÞgsQhî[\%ðiNPef\�ðVSiU��×kBí ï×SVUÞSiï8Y[ï ó�k�gvQ$Nxó�ó�kxOTZÞSVU��:Qhk[«­¬5��9	�



K5Lºå æ[c�¥XR.^�W5^7TFeg¥"ç	TFegT�ç.N{c�N�RDZ
)�U�kPO�Z]\�OsQTk6Oh\�ï×kmôP\aQhîÞ\
ñ`kxgTghSVeÞSiðiS�Qvl kBí î[N�ôoSVU��6N×ï�SiUÞSiï8YÞï?ó�YÞQ$Qhî[NBQ � kPYÞðõZJè;�m÷�à�kxU
S�Q�gR\�ð�ít��loSV\�ðiZ]SiU��
ï:YÞðVQhSiñÞðV\agRkxðVY]QTSVkxU[g�íÀkxOdN%ñÞS��]\�ðE�xgh\�ôx\�O�NBð]ï×k]Z]S�-`ó�NmQTSVkxU[g/kPíÃQhîÞ\akPOTS��xSVU[NPð
YÞU[Z]SiOh\^ó�QT\�Z��PO�NBñÞî � îÞ\�OT\�ñÞOTkPñ`kxgh\�Z��)�UY8 C7:?�]Qhî[\�íÀkPðiðVk � SiU��×ó�î[NBU��x\�kBíXQTîÞ\
ó�k�gvQ$gRQhOTY[ó�QTYÞOT\�kPíg«­¬}��A � NPgsñ[Ohkxñfk�gR\^Z

¿�8��{z]orÔt��o/�{��orÔt�?:� é���Qz�o��}o�Ôt��o n z]or�}s m ��o�9OÕaÔ�ÕÖq¿�8��Qz�o�ÔÙ�;o��Qz�orÔ�%"9/�?:� �y��{z]orÔt��oêy��{z]orÔt��ÝaÞ�o�z m ²�o�9OÕaÔ�ØÖq¿�8��Qz�o�Ô�%"9/�;o��{z]orÔt�?:� �Ú"o z m ²�o�9OÕaÔ�ØÖq �{�D�
ï×N	
oSVU��i¼ N�Z]SiOh\^ó�Qh\^ZG�xOTNPñÞî e�l ï×N	
oSVU�� QTîÞ\i�hû,ä�û,�|��û6ó�NPñ[NPó�S�Qvl kBídQTîÞ\²ðõNBe`\�ð/\^ZF�P\^g
SVUF-fUÞS�QT\	��boSiU[ó�\(S�Q�Sig8\�NPghlÜQhk ghîÞk � Qhî[NBQ�N�íÀkxðiZøSiU N3ó�Y]Q�NPð � N�l]g%SVUfó�ðiY[Z]\*Nf�Tû;ämû;�|��û
ðiNPef\�ða\^ZF�P\ � SVQhî SVUF-fUÞS�QT\ ó�NBñ[Nxó�SVQvl	�/SVQ*íÀkxðVðik � g*ZÞSVOT\�ó�Qhðil.QTî[NmQ(UÞk.ghY[ó�î9ó�YÞQ ó�NPU9e`\
ï�SiUÞSiï8YÞï4�$ë�ðighk��·QhîÞSõg�ó�î[NBU��P\ îfNPg*QhîÞ\ NPZ]ômNPUxQ�N��x\3kBí:NPðVðik � SiU�� ï×kPOT\3íÀOT\�\^Z]kPï SiU
NPgTgRS��PUÞSiU��
ó�NBñ[Nxó�SVQhSi\�g QTk
Qhî[\�ñ`\�U[NPð�Qvl:Qh\�Ohï4�xghSiU[ó�\����{z]or��orÔt� Sõg/ï×kPOT\$�x\�UÞ\�OTNPð]Qhî[NPU²Qhî[\
kPOTS��xSVU[NPð�Û�ÜÙ���Qz�or���aíÀkxOhï:YÞðiNBQhSikPU��ÑWsî[Sig%ñ`kBQT\�U�QhSõNBðiðilÜNBðiðik � g%N � SõZ]\�O
OTNPU��P\×kPíFó�kxUoôP\;�
íÀYÞU[ó�QTSVkxU[gsQTk�e`\%Y[gh\�Z�NPg�N×ghï×k�kPQhîÞU[\�gTgFQh\�OTï4�ë$UÞkPQhîÞ\�OsíÀkPOTï8YÞðõNmQTSVkxUY8 ��:XghY��	�x\�gRQTg·Qhî[\�íÀkPðiðVk � SiU��²ó�î[NBU��P\aíÀOhkxïì«!¬}��A

¿	8��Qz�orÔt�;o��{��o�ÔÙ�Ù:� ����{z]or����o n z�o��5s m �[o�9OÕÖÔ�ÕÖq¿�8��{z]orÔt��o/�{z�o�Ô�%"9/�Ù:� \y��Qz�orÔt��%×í×�Qz}�;o�y��{z�o�Ôt��ÝaÞ�o�z m ²!o,9�ÕÖÔ�ØÖq
� îÞ\�OT\�ía�{z}��SõgaðõNBO3�P\8\�UÞkxY��Pî��ÃWsîÞSõg�YÞU[Z]SiOh\^ó�QT\�Zi�xOTNPñÞî3Sõg�SiU3í�Nxó�Q�\�¬�YÞSiô�NPðV\�U�Q�Qhk(Qhî[\
Z]SVOT\�ó�Qh\^Zh�xOTNPñÞî

¿�8��{z]orÔt��o/�{��orÔt�Ù:� "���{z�o�����o n z�o��}s m �[o�9OÕaÔ!ÕÖq¿�8��{z�o�Ôt��o��Qz�o�Ô�%"9/�Ù:� Öy��{z]orÔt��o y��{z�o�Ôt��ÝÖÞ�oFz m ²!o,9OÕaÔ!ØÖq¿�8��{z�o�Ô�%"9/�;o��Qz�orÔt�Ù:� Öy��{z]orÔt��%a=�ía�{z}�;o z m ²!o,9OÕaÔ!ØÖq
� îÞSió�î ó�kxOhOT\�ghñ`kPU[ZÞgaQTk ðik � \�OTSVU��*QhîÞ\²SiUF-[U[S�QT\6ó�NBñfNPó�SVQvl�kBí «!¬}��� Qhk Qhî[\²ðiNPO��x\@-[UÞSVQh\
ô�NPðVY[\�y��Qz�orÔt��%a=�ía�{z}�;�ë�g$N²ó�kPU[gh\�¬�YÞ\�U[ó�\%kPíGQTîÞ\�íÀkPðiðik � SVU��²ñ[OhkokBít�ÞQhîÞ\^gR\
ï×k]Z]S�-fó�NBQhSikPU[g�NBOT\�U[kBQ�UÞ\�\�Z]\^Z
NBUoloï�kxOh\aQhkJ�xY[NBO�NBU�Qh\�\�N�ômNBðiSõZ(ðõNBe`\�ðiSiU����)�U ñ[OTNxó�QhSõó�\.�XN�ñ`\�OhíÀkPOTï×NPU[ó�\²Z]\��PO�NPZÞNBQhSikPU kBí�9�ÞDî � NPg�kPefgR\�Ohôx\�Z � îÞ\�U QTîÞ\*NPZF�
Z]S�QTSVkxU[NBð��[k � ó�NBñfNPó�SVQvløSiUxQTOhk]Z]Yfó�\�Z#eol QhîÞ\^gR\�ï×k]Z]S�-`ó�NmQTSVkxU[g�kBí�«­¬}�gAÜSõg²NPZÞZ]\^ZøQTk
QhîÞ\2�PO�NBñÞîÐ8 =7:E� ì YÞOsk � U6ñÞOT\�ðiSiï�SiU[NPOhl×\;�]ñ`\�OTSVï×\�UxQ�gsZ]SiZ*UÞkBQsñÞOTk]Z]Y[ó�\�NBUol²ó�kxU[ó�ðiY[ghSVôx\
\�ôoSiZÞ\�U[ó�\8kBíFN*ghS��xUÞS�-`ó�NBU�Q�ó�î[NBU��x\
SiU ñ`\�OhíÀkPOTï×NPU[ó�\.�}ë Z]\��PO�NPZÞNBQhSikPU�kBí/ñ`\�OhíÀkPOTï²NBU[ó�\� kxYÞðiZ e`\(ó�kPU[ghSõgvQT\�U�Q � S�QTî OT\�ó�\�U�Q8Oh\^gRY[ð�Q�g
gRî[k � SVU��3Qhî[NBQ � kxOTgRQ8ó�NxgR\*OhYÞU[UÞSVU���QhSiï�\
íÀkPO �[k � NPð��xkPOTS�QTîÞï²gsgRY[ó�î�NPgsñ[Oh\,�[k � �Õñ[Y[gRî(Z]\�ñ`\�U[Z[g�kPU ï²N7�]SVï:YÞïï�[k � ó�NPñ[NPó�S�Qvl6Nxg� \�ðVðÑNxgFQhîÞ\%UoYÞï:ef\�O$kBíGôP\�OhQhSõó�\^g�NBU[Z(\�Z��P\�gO8 ð���ñ7:?�
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WsîÞ\$ñÞOTkokBíÈñÞOTkoó�\�\^ZÞg�eol:OT\�ZÞY[ó�SiU��
NBU6NPOhe[S�QTOTNPOhl8ó�Y]QdQTîÞOTkPY��xî×N8gR\/¬xY[\�U[ó�\�kBíÑó�Y]Q�g,�xQhî[\
ðiNxgvQ�kPUÞ\(kBí � îÞSõó�îøíÀ\�NBQhYÞOT\�g8kPUÞðiløgRSiU��xðV\ gRkxðVY]QTSVkxU[g8NPU[ZøSõg0�xY[NBO�NBU�QT\�\�Z QTkÜó�kxgRQ8ðV\^ghg
Qhî[NPU.NBðið·QhîÞ\ ñÞOT\�ó�\^Z]SiU�� kxUÞ\�g��GWsî[Sig�gR\/¬�YÞ\�U[ó�\*Sõg�-[UÞSVQh\�gRSiU[ó�\(S�Q×OT\�ðiSV\^g8kxU#N3îÞ\�S��xî�Q
íÀYÞU[ó�QTSVkxU QTî[NmQ�QTN	
P\^gañ`kxghSVQhSiôP\�SVU�Qh\��PO�NBðGômNBðiYÞ\�g�NBUfZ Z]\^ó�OT\�NPgh\�g$íÀOhkxïCkPUÞ\×gRQh\�ñ Qhk Qhî[\
UÞ\;�oQ��õ kPU[ghSiZÞ\�O Qhî[\$�PO�NBñÞî×Z]\�ñÞSió�Qh\^Z×SVU��GS��PYÞOT\(=F�	ë ó�Y]Q � SVQhî6ghSiU��Pði\$gRkxðVYÞQhSikPU[g î[Nxg�kPU[ðVl� îÞS�QT\:U[koZÞ\�g�kPU�QTkPñÜkBídeÞðõNPó|
�UÞk]Z]\^g,��«·NPó�î3gRQh\�ñÜkBí/QTîÞ\�ñÞOhkokPí·ó�kxU[gRSõgRQTgakBídgh\�ði\�ó�QTSVU��
Q � k
ó�kPU[gh\�ó�Y]QhSiôP\sOTk � g��ÀSiU[Z]Sõó�NmQT\�Z×eol:Q � k%NBOTOTk � g3� � îÞ\�Oh\sQTîÞ\$UÞk]Z]\�kxOTZ]\�O�SigdOh\�ôP\�OTgh\�Z�ÀeÞðõNPó|
 kPU Qhkxñ kBí � îÞSVQh\>�%ghkPï×\ � îÞ\�Oh\²SiU[ghSiZÞ\6Qhî[\�ï · kxUÞ\²Qhî[\�Uf�[Siñ[g8eÞðiNxó|
 UÞk]Z]\^g%QTk� îÞS�QT\²kPO � îÞSVQh\×QTk e[ðiNxó|
�Qhk�Oh\^gvQTkPOT\8QTîÞ\²kPO�Z]\�Oa\�ôP\�OTl � îÞ\�OT\�S�Q%Sõg%Oh\/¬�YÞSVOT\�Z SVUÜQhî[kxgh\
Q � k×OTk � g,�

Penalty edge

Label edge
t

s

Å!Æ�Ç Í�ö[Í Ô �P³x{�|�r�y`Ï�wRr�³x¸:Ð/{°tv¸²r�|�uPt!÷wø�ù�ú³÷ Ìrû�üú³÷ ý º
WsîÞ\�íÀkPðiðVk � SiU��²gR\^ó�QTSVkxU ó�kPU�QTNPSVU[gFQTîÞ\
ó�kxï×ñÞðV\�Qh\�ñÞOTkokBít�

þ ÿÜæÞçsç��
®Ñ\�Q(¯� I��²!o��[o|���sNBU[Z�¼¨ ±�E² ¾ o�� ¾ o3¿,�Fef\�QTîÞ\O�PO�NBñ[î[gsZ]\;-[U[\�Z SVU3bo\^ó���9.� =��<Ü\FUÞk � ó�kxU[ghSiZ]\�OGghYÞe[gh\�Q�gXkPí}² ¾ ó�kPU�QTNPSVU[SVU�� À eÞY]Q�UÞkBQgÁ��^S�� \	� À �EÁ,ó�Y]Q�g · � \ � NBU�QXQTk
gRîÞk � QTî[NmQsSVU N
ï×SiUÞSVï²NPð À �?Á/ó�Y]Q�� kPí�¼f��S�� \	�okPU[\$QhîfNmQ·ï×SiUÞSiï�S���\^g·QhîÞ\�ó�k�gvQ/íÀY[U[ó�QTSVkxU
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QhîÞ\�Oh\*NPOh\²U[k�Q � k3ó�Y]Q:\^ZF�P\^g � S�QTîøUÞkPU��E��\�OTk�ó�NBñ[Nxó�SVQhSi\�g%SiU Qhî[\(gTNBï×\��|�m÷â����ý��XQhî[NBQ
Sig��ÃíÀkPO
NPðVð¸z m ² Qhî[\�OT\�Sõg
NPUa9hÕ±Ô�Õ±q �"9²ghY[ó�î QTî[NmQ��Qz�o�9/��o�p,p�p,o��Qz�o�ÔÙ� m �ÖNPU[Z�{z�o�Ô�%é9>��o,p�p,p;o/�{z]orq����m �ì��íÀOTkPïÝQTîÞSõg$ñ`kPSiUxQ$kxU��]QTîÞ\%Qh\�Ohï�� À �?ÁFó�Y]Q�� � SVðiðXSiï×ñÞðil�-[UÞSVQh\
ó�kxgRQ�� � î[Sió�î�NBï×kxYÞU�QTgFQhk6gTN�loSVU��8íÀkxO$N�ó�Y]Q���QhîfNmQ0�{z]o,9>� m �@NBU[ZY�{z]orq����m ��íÀkPO$NPðVðz m ²����

WXk²Z]k�Qhî[Sig�� � \�-fOTgRQ�Z]\;-fUÞ\�QhîÞ\%îÞ\�S��xî�Q�� kBí�NBU À �?Á·ó�Y]Q��@*[ðV\�Q
 [�!���� Ñ n �{z]orÔt��o/�{z�o�Ô�%"9/��s ÒÒ �{z]orÔt� m �@o��Qz�o�Ô�%"9/�"�m ��ÓÂ Ñ n �Qz�o�ÔÙ�;o��Qz�orÔ�%\9>�|s�ÒÒ �Qz�o�ÔÙ�"�m �0o��{z]orÔ�%\9>� m �³Ó QhîÞ\
gh\�Q�kPí ó�Y]Q$ðiNPef\�ðÑ\�Z��P\�g
 ¶ �!���! Ñ n �{z]orÔt��o/�{z�o�Ô�%"9/��s m  [�!���sghY[ó�î(Qhî[NBQ

ÒÒ n�n �Qz�o$#
�;o��Qz�o%#O%"9/��s m  [���2����#�Ø×Ô�s ÒÒ Sõg�\�ôx\�U�Ó QhîÞ\
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27 M   + 17 M + 322

(2)(1)

21 M   + 15 M + 282

(3) (4)

(5) (6)

(7)

21 M   + 15 M + 27 11 M   + 15 M + 22

11 M   + 13 M + 21 11 M   + 11 M + 20

9 M   + 9 M + 19

2 2
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