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D)EGFIHKJMLONPFIHKQRNTSVUWSXJYE+JMQMEGUWQ4SXLXH4Z4JRFISXU[H\Q^]_�`a_ SXbdcEBH\LVUWEeZfEgNih\L _kj bMEkNmln EoFIH\Q4SXEpQfJ�EkNTSqFIH\r j HsN4cEoZfEutvJ _ SXLVE$FOb _wj UWSXLVEkNIl n E j LXEBrxU[EBL+y y{z ` cEBr|EBQfS}NiZfE$SVb�cEBHKLXUWEGZfEgNhKL _kj bMEkN�~ ~ j LYcEgNTEBQ4SXE ` EkN�FIH\Q�FIE j S}N;h�cEpQ�cEBL _ JM��l n EeZfEpJM�fU�]EBrxEqy y n E j LXHK� ` ]EprxEPZfJ jM` JRNiFmH\JMLVSFObMEBr|UWQ$~ ~ _ �RHKLOZfEeFmEBLXS _ UWQYEBrxEBQ4S `�� JMQ|ZfEkN jM` J�N�� _ rxEBJM�oNTJk�XEpSONiZ4E `a_ SXbdcEBH\LVUWEqZfEkN;hKL _kj bMEkNm�EpQ j LYcEkN�EBQ4S _ Q4S ` EkN j LVUWQRFIU jR_ JY� _w` h\HKLXUWSVbMrxEkNPZfEuLXEkFObMEBL}F�bYE�Z4ExFObMEBrxU[QRN�ZfE ` H\QMhKJMEBJMLerxU��QYUWr _k` E$Z _ QRN+JMQ�hKL _kj bME8l n EuSXLXHKUaN�U�]EBrxEs��y y�D)bYEBrxUWQ�NI� jR_ L}FIH\JML}N�b _ rxU ` SXHKQMUWEBQ�NI� _ LX�YLXEkN�~ ~��
j LXH j HsNTEGZfEkN{r�cEBSVbMH4ZfEkN{h�cEBQ�cEBL _w` EgN;FmH\QRFIEpLXQ _ QfS `�� cEBQ4JMr%cEBL _ SXU[H\QGEBS `�� Ep�fU�NTSXEpQRFIE�Z4E+FObMEBrxU[QRNI�Z4E�FmUWLOFmJMUWS}N�b _ rxU ` SXH\QYUWEBQRNeEBSuZ ��_ LX�YLXEkN�]_ FmH��JYSxrxUWQYUWr$JMr�l n E�tvJ _ SXLVU�]EBr|E�y yP� ` HKSONuZ _ Q�N
` EkN+LYcEkN�E _ JY��~ ~ jR_ L ` E jM` J�N jR_ LXSXU�FIJ ` U�]EBLVEBrxEmQfSqZfEkN+LYcEgNTE _ JM��Z4E�SVL _ Q�N j H\LVS$EBS�U[QfSVLXH4ZfJMU[S ` EkNr�cEBSXbMH4Z4EkN���HKQRZ _ r|EBQfS _w` EkNiZfEeLVEkF�bYEBLOFObMEqZ � JMQx�RHKS�r _ �4UWruJMr�l
 P¡8EBLXSVUaNXN�EBrxEmQfS ¢�£�E�r _ QMU�]EpLXE�h�cEBQdcEBL _k` E�EpQ%SXbdcEBHKLXU[E¤ZfEkN�hKL _wj bMEkNI��U ` � _ JMS�NTE�r�cEI¥REBLuZfE
`��¦_kjMjR_ LVEBQ4SXE�� _ FIU ` UWSYcEqZfEGFIEBLVS _ UWQMEkN)QMH\SVUWHKQRNI�RZ�cEm¥RQMUWSVUWHKQRNiH\J�FIHKQRFIE j S}NIlY£ _ QRN `a_ LYcE _w` UWSYcE8�8JMQhKL _kj bMEPQ � EkN�S jR_ N���HKLOF�cEprxEBQ4S�JMQuZfEkNVNTUWQ|NTJYL ` Ekt8JME ` ¡8H\J�N j H\JMLVLXEB§qZicEkZfJYUWLXE�EBr j U[LXU�tvJMEpr�EBQ8S
` EkN�LMcEkN�J ` S _ SON _ SVSXEBQ�ZfJRNIls¨ `8j EBJYS��EBSXLVE�ZfHKQMQdcE jR_ L{JMQME ` U�NTSXE�ZfE�r|U `W` U�EBLON�Z �¦_ LOFBNm�\N�SXH4FO©�cEBEdZ _ Q�NJYQª¥�FObMUWEBLpl� �JRNVNTU���¡8EBU `W` Ep§�]_�_kjMjM` Uat8JMEBL ` EkN+r%cEBSVbMH4ZfEkNGtvJMU)¡8HKJRN�N�EBLXHKQfS j LXH j HsN4cEBEgN j H\JYL
_ SXSVEBUWQRZ4LXE ` EkNiH\�4�XEkFmSXU«��Nm�fr¤�EprxEPNTU¬FIE `a_ ¡8H\J�N�NTEBru� ` EPSXLVUW¡4U _k` ]_�`��®­ U ` Q4J�l[lWl
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Á Â+Ã =?4CÄ?4Å3Æg@�Ç¬?�ÆkÈ =?fÉRÊkË�?ÌÇ¬?4@�Í½ÊkÎMÏ¬È¬?f@ ÐÑ l Ñ £�cEI¥RQMU[SXUWHKQ�EBSPFIH\Q�FIE j S}N�ZfEe� _ N�EÒlGl�lGlel�lelel�lel�lel�lelGl�lGlel�lGlel�l Ó
Ñ l Ñ l Ñ D)H\Q�FIE j S}N�HKLXUWEpQfSYcEkNªlel�lelGl�lGlel�lelel�lel�lel�lelGl�lGlel�lGlel�l Ó
Ñ l Ñ l¦Ô D)H\Q�FIE j S}N�QMHKQ�HKLXUWEpQfSYcEkN lGl�lGlel�lelel�lel�lel�lelGl�lGlel�lGlel�l Õ
Ñ l Ñ l¦Ö ×{LXU[QRFIU j�_w` EgNiZ�cEI¥�QMUWSVUWH\Q�N lGl�lGlel�lelel�lel�lel�lelGl�lGlel�lGlel�l Ø
Ñ l Ñ lÙÓ Ú�HKSXUWHKQ�ZfEGFIH\r jY` EB�4UWSYcE+ZfEgN _w` hKH\LVUWSXbYrxEkNxlel�lel�lelGl�lGlel�lGlel�l Û

Ñ l¦Ô Ü�E j LYcEkNTEpQfS _ SXU[H\QRN�Z � JMQ�h\L _wj bYEÝlelGl�lGlel�lelel�lel�lel�lelGl�lGlel�lGlel�l Þ
Ñ l¦Ô4l Ñ ß _ SVLXU�FIEeZ ��_ ZB� _ FIEBQRFIEGl�lelGl�lGlel�lelel�lel�lel�lelGl�lGlel�lGlel�l Þ
Ñ l¦Ô4l¦Ô ß _ SVLXU�FIEeZ � UWQRFIU�ZfEBQRFmE+N�H\rxrxEpSONà� _ L}FBN%lel�lel�lel�lelGl�lGlel�lGlel�l Þ
Ñ l¦Ô4l¦Ö n UaN�SXEkNPZ ��_ ZB� _ FIEBQRFIEulel�lelGl�lGlel�lelel�lel�lel�lelGl�lGlel�lGlel�l á

Ñ l¦Ö D)H ` HKL _ SVUWHKQ�ZfEkNPNTHKrxrxEBS}N)Z � JMQ�hKL _wj bME l�lelel�lel�lel�lelGl�lGlel�lGlel�l ÑKÑ
Ñ lÙÓ D)HKQMQMEB�4UWSYcEGZ _ QRN ` EgNih\L _kj bMEkNel�lelGl�lGlel�lelel�lel�lel�lelGl�lGlel�lGlel�l Ñ Ô

Ñ lÙÓYl Ñ D)b _ �âWQME+ã�D)äMF ` E l�lel�lelGl�lGlel�lelel�lel�lel�lelGl�lGlel�lGlel�l Ñ Ô
Ñ lÙÓYl¦Ô D)bMEBr|UWQ�ã�D)U[LOFIJMU[S'lel�lelGl�lGlel�lelel�lel�lel�lelGl�lGlel�lGlel�l Ñ Ô
Ñ lÙÓYl¦Ö D)H\QYQMEB�4UWSYcEål�lelel�lel�lelGl�lGlel�lelel�lel�lel�lelGl�lGlel�lGlel�l Ñ Ö
Ñ lÙÓYlÙÓ �MH\LVSXEGFIH\QYQMEB�4UWSYcEål�lel�lelGl�lGlel�lelel�lel�lel�lelGl�lGlel�lGlel�l Ñ Ó

Ñ l¦Õ æPL _wj bMEgN jR_ LXSVUaFIJ ` UWEBL}N lel�lel�lelGl�lGlel�lelel�lel�lel�lelGl�lGlel�lGlel�l Ñ Ó
Ñ l¦Õ4l Ñ æPL _kj bMEkNPN _ QRN�FmUWLOFmJMUWS lelGl�lGlel�lelel�lel�lel�lelGl�lGlel�lGlel�l Ñ Ó
Ñ l¦Õ4l¦Ô  �JMSVLXEkNihKL _kj bMEkN l�lel�lelGl�lGlel�lelel�lel�lel�lelGl�lGlel�lGlel�l Ñ Þ

ç è ?�Ï¬ÊwÉRé ÃXê?4C�?xÇ¬A%Ï Ã A�@uë8ÉRA�ÊBÆuëkÈ¬?fC�Ë�Å çRç
Ô4l Ñ £�cEI¥RQMU[SXUWHKQ lGlel�lel�lelel�lel�lelGl�lGlel�lelel�lel�lel�lelGl�lGlel�lGlel�l�ÔKÔ
Ô4l¦Ô D)bYEBrxUWQ�N;rxU[QMUWr _ JM�uZ _ QRN ` EkNihKL _kj bMEkN l�lelel�lel�lel�lelGl�lGlel�lGlel�l�ÔKÖ

Ô4l¦Ô4l Ñ ×{LXU[QRFIU j EGZ � H j SVUWr _k` UWSYcE!lelGl�lGlel�lelel�lel�lel�lelGl�lGlel�lGlel�l�ÔKÖ
Ô4l¦Ô4l¦Ô £ � JMQ�NTH\r|rxEBSq]_ SVH\JRN ` EgN _ JMSVLXEkNul�lelel�lel�lel�lelGl�lGlel�lGlel�l�ÔKÖ
Ô4l¦Ô4l¦Ö z{QfSVLXEeSXHKJRN ` EkN�FIHKJ jM` EkN�ZfEGNTHKrxrxEBS}N�ì _w` h\H\LVUWSVbMrxE+r _ SXLVUaFIU[E `�í lel�l�ÔKÞ

Ð îGÈ¬?fC�Ë�Å�@Kï�Ï¬ÎMÊkë8ÉRA�Êk@uÈ�ÎYCÄË Ã ÆkÉRÅ�Ë�?fÅ¬@\ï�ÎYÊwé¬Êk?f@ Ð ÁÖ4l Ñ D)bYEBrxUWQ�N�l�lGlel�lel�lelel�lel�lelGl�lGlel�lelel�lel�lel�lelGl�lGlel�lGlel�l�Ö Ñ
Ö4l Ñ l Ñ z{QfJYr%cEBL _ SXU[H\Q�ZfEGFObMEBrxU[QRN�l�lGlel�lelel�lel�lel�lelGl�lGlel�lGlel�l�Ö Ñ
Ö4l Ñ l¦Ô z{�fU�NTSVEBQRFIEeZ4E�FObMEBr|UWQRN�lelGl�lGlel�lelel�lel�lel�lelGl�lGlel�lGlel�l�ÖKÔ
Ö4l Ñ l¦Ö D)H\Q�NTSXLVJRFISVUWH\QðZfEGF�bYEBrxUWQ�N�l�lGlel�lelel�lel�lel�lelGl�lGlel�lGlel�l�ÖKÖ

Ö4l¦Ô × _ LOFmH\JML}N�b _ rxU ` SXHKQMUWEBQ�N l�lel�lelGl�lGlel�lelel�lel�lel�lelGl�lGlel�lGlel�l�ÖKÖ
Ö4l¦Ö  PLX�MLVEkNÝlGl�lGlel�lel�lelel�lel�lelGl�lGlel�lelel�lel�lel�lelGl�lGlel�lGlel�l�ÖKØ

Ö4l¦Ö4l Ñ z{QfJYr%cEBL _ SXU[H\Q�Z ��_ LV�MLXEkN+lelGl�lGlel�lelel�lel�lel�lelGl�lGlel�lGlel�l�ÖKØ
Ö4l¦Ö4l¦Ô  �LV�MLXEGFIHKJM¡fL _ Q4SPZfE j H\UaZYN�rxU[QMUWr$JYr l�lel�lel�lelGl�lGlel�lGlel�l�ÖKØ

ñ ò�Ã ÉMÆk@$Ç�ÎYÅ�@ Ã ?4@$Ê =?4@B?4ÎMA�ó ñ�Á
ÓYl Ñ £�cEI¥RQMU[SXUWHKQRNiEBS j LVH j LVUpcEBSYcEkN lel�lelGl�lGlel�lelel�lel�lel�lelGl�lGlel�lGlel�l�Ó Ñ

ÓYl Ñ l Ñ � ` H\SPZ _ QRN�JYQ�LYcEgNTE _ J�l�lelGl�lGlel�lelel�lel�lel�lelGl�lGlel�lGlel�l�Ó Ñ
ÓYl Ñ l¦Ô æPL _kj bME$Z � cEkF _ LXS l�lel�lelGl�lGlel�lelel�lel�lel�lelGl�lGlel�lGlel�l�ÓsÖ

Ñ
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ÓYl¦Ô ×{LVH\� ` ]EBrxEeZfJx�RHKS�r _ �4UWr$JMr¿Z _ QRN�JMQ�LMcEkN�E _ J�ZfEeSXL _ QRN j H\LXS lGlel�lGlel�l�ÓKÓ

ÓYl¦Ô4l Ñ £�cEI¥�QMUWSVUWH\Q l�lelel�lel�lelGl�lGlel�lelel�lel�lel�lelGl�lGlel�lGlel�l�ÓKÓ
ÓYl¦Ô4l¦Ô D)UWL}FIJMU[S�Z � UWQRFILYcEBrxEBQ4S _ SXU[H\Q l�lGlel�lelel�lel�lel�lelGl�lGlel�lGlel�l�ÓKÓ
ÓYl¦Ô4l¦Ö D)H\J j EgN+l�lel�lelel�lel�lelGl�lGlel�lelel�lel�lel�lelGl�lGlel�lGlel�l�ÓKÓ
ÓYl¦Ô4lÙÓ   ` h\H\LVUWSVbMrxEqZfEeLXEkFObMEBL}F�bMEqZ � JMQx�RH\SPr _ �4UWruJMr lelGl�lGlel�lGlel�l�ÓsÕ

ÓYl¦Ö ×{LVH\� ` ]EBrxEeZfJx�RHKS�r _ �4UWr$JMr ]_ FIH��JMSPrxU[QMUWruJMr lel�lel�lelGl�lGlel�lGlel�l�ÓsØ
ÓYl¦Ö4l Ñ ×�HsNTUWSVUWHKQ�Z4J j LVH\� ` ]EBrxE�lelGl�lGlel�lelel�lel�lel�lelGl�lGlel�lGlel�l�ÓsØ
ÓYl¦Ö4l¦Ô   ` h\H\LVUWSVbMrxE�ZfEqFIH\QRN�SXLVJRFISXU[H\QuZ � JMQ$�RH\S)r _ �fU[r$JMr�]_ FIH��JMS�rxUWQYUWr$JMr ÓsØ

� Ë�é Ã Ë�ÉMÍ½ÊkÎMÏ¬È¬Ë�? ���
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n _ SVb�cEBHKLXUWE ZfEkNih\L _wj bYEkNiEkNTS�QdcEBE+EBQ Ñ ÛkÖKØ�t8J _ Q�ZÌz{J ` EBL�Z�cEBrxH\Q4SXL _ t8J � U ` cEBS _ UWSiU[r j H8NVNTUW� ` EZ4E�SXL _ ¡8EBL}NTEBL�F�b _ FIJMQuZfEgN;N�E j S j H\Q4SON�ZfE `a_ ¡4U `W` EiLVJRNXN�E+ZfE%$'&HKQMUWhsNT�REBLXh|ì _ Jk�XH\JML}Z � b4JMU($ _w` U«�QYUWQMhKL _ Z í JMQMEP��H\UaN)EB� _ FISVEBrxEBQ4S�EBS�Z4E�LVEB¡8EBQMU[L _ J j H\U[QfSdZfE+Z�cE jR_ LVSBl n EkN j H\Q4SON)EBQk� _ r��REBQ4S
` EkN��YL _ N$Z4E `�_ ×{LXEph\E ` tvJMUdFIH\J ` EBQ4S$ZfE jR_ LXS$EBSoZ �¦_ JMSXLVE�ZfE `�� �â ` EuZfE)$ QYEBU j bYHw�Vl{£ _ QRN `a_¥�h\JMLVE�N�JMUW¡ _ QfSVE8� ` EkN)Q ­ JRZMN�LXE j LMcEkN�EBQfSVEBQ4S ` EgNiLXUW¡8EgNIl
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PRQTSVU Ñ l Ñ ã)WYX�Z[Z�X]\_^`\�a�bc^TZedcXVfhga�b�ikjlZnm	Xpoqj
n _ SXbdcEBH\LVUWE)ZfEgN½h\L _kj bMEkN¬FIHKQRNTSVUWSXJYE;JYQ�Z4H\r _ UWQME)Z4EkN½r _ SVb�cEBr _ SXU�tvJMEgN3t8JMU��IbMU�NTSXHKLXU�tvJMEprxEBQ4SB�N � EkN�S _ JRNXN�U�ZicEB¡8E ` H jMj cE _ JxN�EBUWQoZfEPZfUaNVFIU jY` UWQYEkN�ZfUW¡8EpLONTEgN SVE `W` EkN�t8JME `a_ FObMUWr|UWE�ì�rxH4ZicE ` UaN _ SXU[H\QZ4EPNTSXLVJRFISVJMLXEkN í � `a_ �YUWH ` H\hKUWE+ì�h�cEBQYH\rxE í � ` EkN¬NXFIU[EBQRFIEkN¬NTH4FmU _w` EkNiì�rxH4ZicE ` UaN _ SXU[H\Q$Z4EkN�LXE `a_ SVUWHKQRN íHKJ!EBQ�¡4JME�Z �¦_kjMjM` UaF _ SXUWHKQRN�UWQ�ZfJRNTSVLXU[E `W` EkN�ì j LXHK� ` ]EBr|ExZfJ.¡8Hkä _ h\EpJMLuZfE�FIH\r|rxEBLOFmE í l�z `W` EFmH\QRN�SXUWSVJME `�� JMQ¤ZfEkN+U[QRNTSVLXJMrxEpQfS}N ` EkN jM` JRNeFIH\JML _ Q4SON+EBS ` EgN jM` J�N Epr�F _ FIEkN j HKJMLeLMcEkN�H\JRZfLVEZ4EkN j LXHK� ` ]EprxEkNiZ4UaNXFmLXEBS}N j H8N4cEkN�EBQ�Ü�EkF�bYEBLOFObMEts j cEBL _ SXUWHKQMQME `[` EGì�ÜVs í l£PEªr _ QMU�]EpLXE�h�cEBQdcEBL _w` E8�;JYQ'h\L _wj bME j EBLXr|EBSxZ4EªLVE j LYcEgNTEBQ4SXEBL�NTUWr jM` EBruEBQ8S `�_ N�SXLVJRFISXJYLXE8�
` EkNiFmH\QMQMEp�fU[H\QRNm� ` EkN�FObMEBrxU[QMEBr$EBQ4SON j HsNXN�UW� ` EkN�Z � JMQxEpQRNTEBru� ` E+FIHKr jM` EB�fEPFmH\r j LVEBQ _ QfS�JMQhKL _ QRZ�QMH\ru�MLXEuZ4E�NTU[SXJ _ SXUWHKQRNI��EBQ^EB� j LXUWr _ Q4S ` EkN+LVE `a_ SXUWHKQRNI� ` EkNeZicE j EBQRZ _ QRFIEkNeEBQ4SXLXE|NTEgNcE ` cEBrxEpQfS}N�ìpXvuwjcukx�LYcEkNTE _ J.ZfE�FIHKrxr�JYQMU[F _ SVUWH\Q �3LYcEkNTE _ JM�ª��EBLVLXHk¡4U _ U[LXE$HKJÄLVH\JMSVUWEBLp� _ LX�MLVExh�cEI�QdcE _w` H\h\U�tvJYE8�MZfU _ hKL _ r|rxE+Z4E�N�JRFBFIEgNXNTU[H\Q�ZfEeS\�_ F�bYEkNiEBQ�h\EkN�SXU[H\Q�Z4E j LXHk�XEBSp�½l[lWl í lz{Q jY` JRN�ZfEeNTHKQ�EB�fU�NTSVEBQRFIE j JMLVEBrxEBQ4S{r _ SXbdcEBr _ SXU�tvJYE8� ` E�hKL _kj bMEeEkNTS _ JRNVNTU�JMQYEeNTSVLXJRFISVJMLXEZ4E�Z4H\QMQdcEpEkN j JMU�NXN _ QfSVE j H\JYL `�� UWQ4��H\LXr _ SXU�tvJYE8l

Ö
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���p� � ��V���������
�'� �V���R�����R���[������� �t�t�~�
 R¡� R¡�  ¢�£¥¤Y¦(§©¨�ª�«¬£®­°¯T§©¤�ª²±§�«
£ _ QRN{�RE _ J�FIH\J j Z ��_wjMjM` UaF _ SXU[H\QRNm� ` EkN LVE `a_ SXU[H\QRN�EpQfSVLXE|cE ` cEBrxEpQfS}N½Z � JMQ$EBQRN�EBr�� ` E)N�H\Q4S{H\LVUWEBQf�SYcEBEkNm��iquTXvukx¬JMQ cE ` cEBr|EBQfSR³ j EpJMS$�EpSXLXEeEBQ�LXE `�_ SVUWH\Q _ ¡8EkF�JYQ _ JYSXLXEe´xN _ QRN+t8JME�´xNTHKUWSPQ�cEkFIEgNà�N _ U[LXEBrxEpQfS)EBQ�LXE `a_ SVUWHKQ _ ¡8EkFµ³ l¶ Q·j¸o�¹	\�º_X¥»Gìq¼)½	¾ í EkN�SPZicEBSVEBLXrxU[Q�cE jR_ L�¢

ã�JMQ�EBQ�NTEBru� ` E%¼À¿!Á�³ÃÂp½Ä³_Å	½nÆvÆvÆp½Ä³�ÇÉÈ ZfH\Q4S ` EkN�cE ` cEBr|EBQfS}N)NTH\Q4S _wjMj E ` cEkNÊZna�Ë�Ë�XÌ^ÍZ�HKJb�Î¥ÏcdlZ(Ð
ã�JMQeEBQRNTEpr�� ` E©¾Ñ¿ÒÁ�ÓÃÂÄ½ÄÓ_Å	½nÆvÆvÆv½ÄÓ�Ô¥ÈdZfJ j LXH4ZfJYUWS�F _ LVSMcEkN�UWEBQ[¼ÒÕ�¼ Z4H\Q4S ` EkNPcE ` cEBrxEBQ4SONNTH\Q4S _wjYj E ` cEkN�¹�o�Ö°Zml

×¬H\JML$JMQ _ LOF×ÓØ¿ ì�³�Ù]½Ä³cÚ í �Y³�ÙiEgNTS `�� X�ÛÜ^�oYÝXpË�i�^_ÝX×iTb�i�^]iT¹ßÞ�XO�R³cÚ `�� X�ÛÜ^�oYÝXpË�i�^_ÝXVàRb�¹ßÞáXxì�HKJ��MUWEBQa�opikj�iTbâX�EBS�dcX�Zp^]iTb�¹ß^]iTa�b í l n ��_ LOF�Óã\�¹�oÄ^½ZfE�³�Ù�EBS�¹�opo	iTä�X+]_ ³cÚplæPL _wj bMU�tvJYEBrxEBQ4SB� `��¦_ LOFtÓ�NTE�LVE j LYcEkNTEBQ4SXEqZfE `a_ r _ QMU�]EBLXEqNTJMU[¡ _ Q4SXEuìÄd�iT¹vj�oå¹�Ë�Ë�XVZn¹vj�i�^æ^]¹ßÞ í ¢
ç ç çè è é é éê ê³ëÙ ³cÚ

J

PRQTSVU Ñ l�Ôoã×ìµoåÖVÓã¿ ì�³�Ù]½Ä³cÚîí
¶ Q _ LOF$ì�³ Ù ½Ä³ Ù í EkN�S _wjMj E ` cE�JYQMEïmÄa�ÏcÖ	ÞáXOl

ð ð ðñ ñ³�Ù
PRQTSVU Ñ l¦Ö�ã×ò%a�ÏóÖ	Þ�X

¶ Qã\_ôõj�o�¹	\�º_X�EkNTSPJMQ�hKL _kj bMEuZ _ QRN ` EgtvJME ` U ` Q � EB�4UaN�SXE�� _ r _ UaN jM` JRNPZfE%ö _ L}FBN�Z4E `a_ ��H\LVrxEì]÷�½�ø í EpQfSVLXEGZfEBJM��NTH\r|rxEBSON)t8JME ` FIH\QRt8JMEkNml

ù ù ùú ú
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³_Å

³�Â ³��
PRQTSVU Ñ l®Ó�ã��ßôõj�o�¹	\�º_X

� � �� �

� � �� � 	 	
 
³�Â ³��

³_Å

PRQTSVU Ñ l¦Õ�ã���ôTj�oå¹	\�º_X�
 j�oå¹	\�º_X
� Ï�Ï Ã Ë�ë8ÎfÆkË�ÉRÅ�@$C¤A Ã ÆkË���É���A�?4@
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³cÚoEkNTS�ZnÏóÖÄÖ	X�ZÄZ�XpÏóo�ZfE)³�ÙPNTUeì]³ëÙ]½Ä³cÚ í�� ¾�Ð `�� EBQRNTEpr�� ` E$ZfEgN�N�JRFBFIEkNVNTEBJYLON$ZfE×³�Ù�EkN�S$QMH\SYcE� ì]³�Ù í l�³�ÚqEkN�S[\(oYÝXåd%ÝXåÖ	XåZÄZ�XpÏcoPZfE'³�Ù)NTUdì�³cÚn½Ä³�Ù í�� ¾�Ð `�� EBQRN�EBr�� ` EeZfEgN j LYcEgZicEkFIEkNVNTEBJYLON+ZfE'³�ÙEgNTS�QMHKSMcE ��� Â ì�³�Ù í ln ��_wjMjY` UaF _ SXU[H\Q � t8JMU��d]_ SVH\JMS.cE ` cEBrxEBQ4SeZfE×¼���� _ UWSuFIHKLXLVEkN j H\Q�ZfLXE�JMQME j�_ LXSVUWE�ZfE×¼ EkNTS
_kjMj E ` cEpE�JYQMEï¹	\�\_Þ iTÖÄ¹ß^�iTa�b�Ë�Ï�Þk^]iTäva��vÏ�XOl×¬H\JML{JYQ Ñ ��h\L _kj bME8��» j EBJYS��EBSXLVE jR_ LT� _ UWSXEprxEBQ4S¬ZicEBSXEpLXrxU[Q�cE jR_ L�ìæ¼·½ � í �8QMH\S _ SVUWH\Qð]_�`�_ � _ N�EZ � JMQMEeLVE j LYcEgNTEBQ4S _ SXUWHKQxUWQ4��H\LXr _ SXU�tvJYE�SVLB]EkN�JMSXU ` U�NfcEBE8� ` EkNVÞ i Zp^
X�Z d�� ¹�d �n¹�Ö	Xpb�Ö	X+ì�F��Vl Ñ l¦Ô4l¦Ö í l

Â ó¬?fC�Ï Ã ?�! ¼ ¿ÒÁ�³ÃÂÄ½Ì³âÅv½Ì³��n½Ä³�"v½Ä³$#	ÈóÐ � ì�³ÃÂ í ¿ÒÁ�³_Å	ÈóÐ � ì]³_Å í ¿ÒÁ�³ÃÂp½Ä³��	ÈóÐ � ì�³�� í ¿Á�³�"n½Ä³$#°ÈóÐ � ì]³�" í ¿ÒÁ�³$#°ÈóÐ � ì�³$# í ¿ÑÁ�³�ÂÌ½Ä³$#	È_u

% % %& &

' ' '( ( ) ) )* *

+ + +, ,

- - -. .³âÅ ³��
³ "

³�Â ³$#

PRQTSVU Ñ l¦Ø�ã0/%oå¹	\�º_X[d%ÝXÌ^îXpopË�iTbtÝX¥\�¹�o+ìq¼)½ � í
Ü�EBr _ LOt8JME ¢{H\Q j EpJMS.cEph _w` EBrxEBQ4SGZicEI¥RQYUWL$JMQMEx��HKQRFISXU[H\Q01�SXE `W` E�tvJME�132¬ì�³�Ù í LXE j LYcEkN�EBQ4SXE
`�� EBQ�NTEBru� ` E�ZfEkN _ L}FBNiN�H\LXS _ Q4S�ZfE[³�ÙREBS)LYcEgFIU j LVH4tvJYEBrxEBQ4S j H\JML41 � ì�³�Ù í EBS ` EkN _ L}FBN{EBQ4SXL _ QfS}NIl
 R¡� R¡65 ¢�£¥¤Y¦(§©¨�ª�« ¤Y£¥¤!£Y­p¯T§©¤�ª¥±§�«
n HKLONGZfE `�� cEBSXJ�ZfEuZfE|FIEBLXS _ U[QMEkN j LXH j LXUpcEBSYcEgNI�½U `i_ LXLVUW¡8Eut8JME `�� H\LVUWEBQ4S _ SXUWHKQ¤ZfEkN _ L}FBN�QYE+�XHKJME
_ JRFIJMQ%LK�H ` E8lVsPQ N � UWQ4SMcEBLVEkNXN�E�NTU[r jM` EBr�EpQ8S�]_�`�� EB�fU�NTSVEBQRFIE�Z ��_ LOFKì�N í EBQfSVLXEðZfEBJM��NTH\r|rxEBSONì�N _ QRN�EBQ j LYcEkFmUaNTEpL `�� HKLOZfLVE í l ¶ Q _ LOFGN _ Q�N�H\LVUWEBQ4S _ SXUWHKQ�EkN�S _kjMj E ` cE ¹�o87XÌ^îXOl~¾ EkNTSqFIH\Q�NTSXU[SXJdcE
QYH\Q jR_ N{ZfE�FmH\J jM` EkNI�kr _ UaN�ZfE jR_ U[LXEkN¬ZfE�N�H\rxr|EBSON½QMHKQ$H\L}ZfH\QMQdcEkNIlK×�H\JYL{JMQME _ Lk�EpSXE+ì]³�Ù�½Ä³cÚ í �HKQ�ZfU[S�t8JME�ÓÌEkN�S�iTb�ÖviTdcXpbó^îX _ JM��NTH\r|rxEBSON�³ Ù EBS%³ Ú lÜ�EBr _ LOt8JME ¢R£ _ Q�N ` EeF _ N�QMHKQf��HKLXU[EBQfSYcE8� _ J ` UWEBJ�Z4E�QYH\SXEpL[» ¿ ìq¼)½	¾ í EBS%Óã¿�ì]³ Ù ½Ä³ Ú í �MHKQ
j LMcEI�T]EBLVEeNTHKJM¡8EBQ4S[»Ò¿�ìæ¼·½:9 í EpS�;V¿=<w³ Ù ½Ì³ Ú?> l¶ Q)Ë�ÏÉÞk^]ikj�oå¹	\�º_XY» ¿ºìq¼)½:9 í EgNTS)JMQ$h\L _wj bYE j H\JYL ` EgtvJME ` U `Mj EBJMS�EB�fU�NTSVEBL jM` JRNTU[EBJMLON _ Lk�EpSXEkNEpQfSVLXEeZfEpJM��NTHKrxrxEBS}NIl¶ QÌhKL _kj bME�»Ñ¿�ìq¼)½:9 í EgNTStZniTËV\_Þ�XR¢
Ñ lqN � U ` Q � EkNTS j�_ N�JMQ�r�J ` SXU[h\L _kj bME�Ð
ÔflqN � U ` Q � EB�4UaNTSVE jR_ N�ZfEe�RH\J�F ` EkNml



yYz õ|{~}(�h�>ø)÷��ø;û�ø��$ô{ú�ù+ø�ô z �øV��þPü�ø%ù+ø)úh��þ�õt{ z ø;ú ÿ��������	��

����@

A A AB B

C C CD D E E EF F

G G GH H

I I IJ J

³�Â

³��³âÅ
³�"

³$#

PRQTSVU Ñ l�Û�ãK/%o�¹	\�º_Xµb�a�b�a�opiqXpbc^_ÝX�¹lZÄZna�ÖvicÝX�¹�Ï�j�o�¹	\�º_XÊa�o	iqXpbó^_ÝXedcX[Þ ¹MLRikjóuN��u�O
 R¡� R¡6P Q ­p¯�¤ ¦Ã¯�¨SRUTá§�«WV·±§�Xt¤Y¯�ª¸¯T£¥¤Y«

ãÑì%d �n¹�Ö	Xpb�Ö	X
ã>£�EBJM��NTH\r|rxEBSON)N�H\Q4S _ ZB� _ FIEpQfS}N+ì�H\J�¡8H\U�NTUWQ�N í N � U ` N�NTHKQfS¬�XHKUWQ4SON jR_ L�JYQ _ L}F\l
ã>£�EBJM� _ LOFpN�N�H\Q4S _ ZB� _ FIEBQ4SONPN � U ` N)H\Q4S _ J�r|H\UWQ�N;JMQMEeEB�4SXLYcEBrxU[SMcEPFIHKrxr�JYQME8l

ãZY�Xæj�oYÝX�Z
ã n EµdcXpË�i�ô
dcXæj�oYÝXVXåÛ�^_ÝX°o	iqXpÏóo�ZfER³�Ù���[\2{ì]³�Ù í �mEkNTS ` E{QMHKr��MLVE)Z ��_ LOFpN _ ä _ QfS�³�ÙsFIH\rxr|EEB�4SXLYcEprxUWSYcE�UWQMU[SXU _k` E�Ð][ 2 ì�³ Ù í ¿_^ 1 2 ì�³ Ù í ^¦l
ã n EµdcXpË�i�ô
dcXæj�oYÝX¥iTbó^_ÝXpopiqXpÏóo�ZfER³ Ù ��[ � ì]³ Ù í �BEkN�S ` E)QMHKr��MLVE{Z �¦_ L}FBN _ ä _ QfS�³ Ù FIH\rxr|EEB�4SXLYcEprxUWSYcEi¥RQ _w` E�Ð$[ � ì�³ Ù í ¿`^ 1 � ì]³ Ù í ^¦l
ã n E�dcXæj¸oYÝXPZfE'³ Ù EkN�Sa[Mì�³ Ù í ¿=[ 2 ì�³ Ù í�b [ � ì]³ Ù í l n E|ZfEBh\LYcEuZ � JYQ�N�H\rxrxEpSPZ � JMQh\L _wj bMEGQMH\Q�H\LVUWEBQ4SYcE+EgNTS ` EeQMHKr��YLXEqZ �¦_ Lw�EBSVEkN�tvJYU ` JMU NTH\Q4SPUWQRFIU�ZfEBQ4SXEkNml

Ü�EBr _ LOt8JME)¢8Z _ QRN ` EeF _ N�Z � JMQ Ñ ��h\L _kj bME8�RH\Q j EBJMS�SVH\JMS _ JRNXN�U��YUWEBQ�Z�cEI¥RQMU[L ` EeZfEph\LYcEZ � JMQðNTHKrxrxEBS ]_�`���_ UaZ4E$ZfE `��¦_kjMjM` UaF _ SXUWHKQ�ruJ ` SVUW¡KH4tvJME � j JMUaNVtvJMEc^ 132{ì]³�Ù í ^�¿d^ � ì]÷ í ^EBSe^ 1 � ì�³�Ù í ^�¿f^ ��� Â ì]÷ í ^�l
¶ QME+�RH\J�F ` E _ JYh\rxEBQ4SXE ZfEGZfEBJM�xJYQMUWSYcEkN ` EGZfEBhKLYcEGZfJ�NTHKrxrxEBS�FIHKQRFIEBLVQ�cE8l

Â ó¬?4CÄÏ Ã ?g! <ÙF��VlY��UWhYl Ñ l�Ø >
[ 2 ì�³ Å í ¿ ÔóÐa[ � ì�³ Å í ¿ Ñ Ð�[Mì�³ Å í ¿ Ö_u
[ 2 ì�³ # í ¿ ÔóÐa[ � ì�³ # í ¿ ÖóÐ�[Mì�³ # í ¿ Õ_u

ãh/Voå¹	\�º_XµÖÄa�ËV\_ÞßÝXpË�Xpbc^]¹�iTo°X
» ¿ ìq¼)½	¾ í EBS » ¿�ìq¼)½ ¾ í l;ì]³�Ù�½Ä³cÚ íe� ¾ji ì�³�Ùæ½Ä³cÚ ílk� ¾²EBSuì�³�Ù]½Ä³cÚ ílk� ¾mi
ì�³�Ùæ½Ä³cÚ í3� ¾ol »�EkN�S ` E�j�oå¹	\�º_XtÖÄa�ËV\_Þ�ÝXpË�X°bc^�¹�iToÄX�ZfE�»Gl

ãh/Voå¹	\�º_X�\�¹�oÄ^]iqXÄÞ
»�¿ ìq¼)½	¾ í EBS�¾�nco�¾�lY»pn×¿´ìæ¼·½	¾�n í EkNTSGJMQhj¸o�¹	\�º_X[\�¹�oÄ^�iqXÄÞ ZfEã»Gl�ìîsPQ j EBJYS
_ UWQ�NTU�H\�YSXEBQMU[LPZfEkN�N�H\rxrxEpSON{UaN�H ` cEgNIlWl[l í
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ãZr(a�Ï¸Zpôõj�o�¹	\�º_X
»À¿ ìq¼)½	¾ í EpS�¼tsgo�¼^l²»�s�¿ ìæ¼ts	½:u í EkNTSuJMQ Zna�Ï¸ZpôTj¸o�¹	\�º_XGZfE�»G�;H�]Jvu EkNTS
`a_ LXEkN�SXLVUaFISVUWH\Q^ZfE `a_ ��H\QRFISVUWHKQ�F _ L _ FISYcEBLXU�NTSVUat8JMEuZfE×¾ ]_ ¼ s l4u ¿�Á4ì]³`½Ì´ í?k ì�³~½Ä´ ía�¾xw�¼ s Õ×¼ s È4lzy�³ Ù � ¼ s ½ � s ì�³ Ù í ¿ � ì�³ Ù í�{ ¼ s l

ãZr(a�Ï¸Zpôõj�o�¹	\�º_X¥\�¹�oÄ^�iqXÄÞ
D)H\ru�MUWQME ` EgN�ZfEBJM��Z�cEI¥RQMU[SXUWHKQRN j LYcEkF½cEkZfEpQfSVEkNIl
Â ó¬?fC�Ï Ã ?|!~} ÝXåZ�Xå¹�Ï·o�a�Ï�^]iqXpo

� �vÏ�XtÞ�X�Z'¹�Ï�^]a�o�a�Ï�^îX�Z��_j¸o�¹	\�º_X \�¹�oÄ^�iqXÌÞ
� �vÏ�XtÞ ¹×oYÝXæj�iTa�b�� iTd�i�ô6���ßoYÝXpbtÝXÄX�Z��~Zna�ÏßZpôTj�o�¹	\�º_X
� �vÏ�XtÞ�X�Z'¹�Ï�^]a�o�a�Ï�^îX�Z|dcX��¬iTd�i�ô6���ßoYÝXpbtÝXÄXåZ��~Zna�ÏßZpôTj�oå¹	\�º_X \�¹�o°^]iqXÄÞ

ã æ�L _wj bYE�oYÝX��µX�Û�i ��¢�ì]³�Ù�½Ä³�Ù í3� ¾R½�y�³�Ù � ¼�l
ã æ�L _wj bYE Z���Ë ÝXÄ^]o	i��vÏ�XR¢¬ì�³�Ù�½Ä³cÚ í4� ¾�i ì�³cÚn½Ä³�Ù í3� ¾Gl
ã æ�L _wj bYE�¹lZ���Ë ÝXÄ^]o	i��vÏ�XR¢¬ì�³�Ù�½Ä³cÚ í3� ¾Zi ì�³cÚn½Ä³�Ù íak� ¾Gl
ã æ�L _wj bYE�¹�bó^�i Z���Ë ÝXÄ^�opi��vÏ�XR¢�ì]³�Ù�½Ä³cÚ í3� ¾'EBSeì]³cÚv½Ì³ëÙ í3� ¾vi ³�ÙÃ¿ ³�Úpl
ã æ�L _wj bYE�^]o�¹�b�Zni�^�i ��¢�ì�³�Ù]½Ä³cÚ íU� ¾R½Bì�³cÚn½Ä³$� í3� ¾Zi ì�³�Ùæ½Ä³$� í�� ¾�l
ã æ�L _wj bYE�ÖÄa�ËV\_ÞáXÄ^\¢¬ì�³�Ù�½Ì³�Ú íak� ¾vi ì]³�Ún½Ä³�Ù í�� ¾�l
ãh�YÞ i��vÏ�XR¢iEBQRN�EBr�� ` E�ZfEgNxNTHKrxrxEBS}N�Z � JMQ%N�H\JRN���hKL _wj bME�FIHKr jM` EpSBlN�sH\UWSt��o ¼ JMQME
F ` U�tvJMEoZfE·»�QYH\Q�HKLXUWEpQfSYcE)¢8yuì�³�Ùæ½Ä³cÚ í�� ��½Bì]³�Ù�½Ä³cÚ í�� ¾ ì�Ô�N�H\rxr|EBSONPZfUaN�SXU[QRFISONeZfE»²N�H\Q4S�SVH\Jk�XHKJMLON _ ZB� _ FIEpQfS}N í l¬Ú�HKSXHKQRN$tvJ � JMQ¤h\L _wj bME�FIH\r jY` EBS+EpS _ QfSVUaN�äfr�cEpSXLXU�tvJYEN �¦_kjMj E `W` E�JYQ!y y�SXH\JYLXQMHKU�~ ~��¬F _ L�U ` N�äfru�RH ` U�NTE ` E�LYcEkNTJ ` S _ S�Z � JMQ�SVH\JMLVQMH\U�H�]J!FOb _ tvJME�XH\JMEBJYL�EkNTS�H jMj H8N4cE$JYQME+��H\UaNe]_ FOb _ FIJYQ�Z4EkN _ JMSVLXEkN¬�XH\JYEBJMLONml
Â ó¬?fC�Ï Ã ?|!

 R¡� R¡�� �·£Yª�¯T£¥¤=V §Ò¦(£p� ¨4Tá§���¯�ª¥±§�VR§ «�R~T�� £Y­p¯�ª���� § «
n EgN j LXHK� ` ]EBr|EkN)ZfE+h\L _wj bYE�N�E+L _ SXS _ FObMEBQ4Se]_�`a_ hKL _ QRZfEGF `a_ NXN�EeZfEkN j LVH\� ` ]EBrxEkN)Z � H j SVUWrxU�N _ �SVUWHKQ�FIHKr��MU[Q _ SVH\U[LXE8l]��H\JRN+FmEkN j LXH\� ` ]EBrxEgNiNTEGLYcE j�_ LXSVUaNVNTEBQ4S�EpQ�ZfEBJY��F _ SYcEBh\HKLXU[EkN½¢�FIEBJM��t8JMUN�H\Q4S�LYcEkNTH ` JRNeH j SVUWr _k` EBrxEmQ4S jR_ L$ZfEgN _w` h\HKLXUWSVbMrxEkNPE	r�F _ FIEkN$ì�L _wj UaZfEkN í ��EBSoFIEBJM�¤ZfHKQfS `a_LYcEkNTH ` JMSVUWHKQ j EBJMS j LVEBQRZfLVE�JYQÌSVEBr j N{EB� j H\QMEpQfSVUWE ` NTJYL ` EkN)h\L _ QRZMNPF _ NmlÃsPQ j�_ L ` E+LXEgN j EkFISVU«�¡8EprxEBQ4S)Z �¦_k` hKH\LXU[SXbMr|EkN©\�aßÞ���b�a�Ë�iT¹�Ï¸ÛPEBS�XåÛÄ\�a�bâXpbc^]iqXÄÞ Zml×¬H\JMLºcEB¡ _k` JMEBL�EBS�F `a_ NVNTEBL ` EkN�ZfUW¡8EpLON _k` hKH\LXU[SXbMr|EkN�ZfUaN j HKQMUW� ` EkN j H\JYL�JMQ j LXHK� ` ]EBr|E�ZfEhKL _kj bME8�4U ` QMH\J�N;� _ JMS�JMSVU ` UaNTEpL{JMQME+r|EkNTJMLVE+Z4E j EBLT��HKLXr _ QRFIEPUWQRZ�cE j EpQRZ _ Q4SXEqZfJ `a_ QMh _ h\EeEBSZ4E `�� HKLOZfU[Q _ SVEBJML)JMSVU ` U�N4cEkNmlvD)EgFIUMEkN�S;HK�MSXEpQfJ jR_ L `�_ QYH\SXU[H\Q|ZfEeÖÄa�ËV\_Þ�X�Û�i�^_ÝX�Z � JMQ _k` hKH\LXU[SXbMr|E8�t8JMU�FIHKQRNTU�NTSXE|]_ rxEBSXSVLXE�EBQ�cEB¡fU�ZfEBQRFmE ` EkN j H8NVNTU[�MU ` UWSYcEgN�EpS ` EgN ` U[rxUWSVEkN�SVb�cEBH\LVUat8JMEkN)ZfJ j LVH4FIEkNà�N�JRNiF _w` FmJ `a_ SXH\U[LXE8�KEBQ%cEB¡ _w` J _ Q4S ` E�QYH\ru�MLXEPZ � H j cEpL _ SVUWHKQRNiF _ L _ FISYcEBLVUaN�SXUat8JMEkN)ZfE `��¦_k` hKH\LXU[SXbMr|EZ _ QRN ` E j U[LXEoZfEkNPF _ Nml�z `W` EeEkN�S+QMHKSMcEBEt�²ìpXvuwjcukx��Gì � Å íij H\JYL�JYQME���HKQRFISXU[H\Q¤t8JMU _ JMhKrxEBQ4SXEZ _ QRN ` EdF _ LVLYcEPZfE `a_ S _ U `W` EdZfEkN{Z4H\QMQdcEpEkN í lcsPQ$LXEBQRFmH\Q4SXLXE _ JRNVNTU `a_ QMH\S _ SXU[H\Q|¡'ìpXvuwjcukx�¡Gì¢� Å íXít8JMU)Z4H\QMQMEuJMQME$�RHKLXQME _ N�äfr j SXH\SVUat8JME j�_ LeEB�YF\]EkN�EBS jR_ LGZ�cEI� _ JMSuì _k` H\L}NetvJME��¿QMEuZfH\QYQME
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 R¡65 ¡�  ¶`R`ªó­p¯T¦Ã§=V¸·¹R�V»º¼R�¦Ã§�¤Y¦(§
sPQ.FIHKQRNTU�Z½]EBLXE�JMQ Ñ ��h\L _wj bMEsl n _ r _ SXLVUaFIE|Z ��_ ZB� _ FIEBQRFIEx� _ UWSuFIHKLXLXEgN j H\QRZ4LXE ` EgN$NTH\r|rxEBSONHKLXU[h\UWQYEuZfEkN _ LOFBN$ì jY`a_ F�cEkN�EBQ ` UWh\QYEuZ _ QRN `�_ r _ SVLXU�FIE íd_ JM�ðNTH\r|rxEBSON�Z4EkNTSVUWQ _ SXUWHKQ!ì jM`a_ F½cEkNEpQ�FIH ` HKQMQME í l�£ _ QRN ` E ��HKLXr _k` UaN�rxEïË�¹ß^�opiTÖ	XïmÄa�aßÞßÝXÄXpb�bâX}� `�� EB�4UaNTSVEBQRFIEoZ � JYQ _ L}FÌì]³ëÙ]½Ä³cÚ í NTESVL _ ZfJMUWS j�_ L `a_�j LMcEkN�EBQRFIE�Z � JMQ Ñ ]_�`�� U[QfSVEBLON�EkFISVUWH\Q¤Z4E `�_�` U[h\QME×³�Ù�EBSoZfE `a_ FIH ` HKQMQME)³cÚ~Ð
`��¦_ �RNTEBQ�FIEeZ ��_ LOF jR_ L `�_�j LYcEgNTEBQRFmEeZ � JYQl½xì�Z _ QRN�JMQÌ��HKLXr _k` U�NTrxEPZfU[S�Ë�¹ß^�opiTÖ	Xt¹�ÏßÛï¹�o�ÖÄZ ` EkNcE ` cEBrxEpQfS}N�LXE j LMcEkN�EBQfSVEBQ4S ` EqQMH\r ZfE `���_ L}F í l
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× `�_ FIEer�cEBruH\U[LXE�JMSVU ` UaN4cEpE)¢�� Å j H\JMLPJMQ�h\L _wj bYE$Z � a�o�d�o°X¾^ ¼¿^�¿À��ìÄiquTXvukxS��N�H\rxrxEpSON í l
Ü�EBr _ LOt8JME ¢ j H\JYLPZfEkN;hKL _kj bMEkNiQ4JMr�cEBLVUaN4cEkNI�kLXEBr jM`a_ FIEBL�y y Ñ ~ ~ jR_ L `�_ ¡ _k` EBJYL;Q4JMr�cEpLXUat8JMEPZfE
`��¦_ LOF\l

 R¡65 ¡65 ¶`R`ªó­p¯T¦Ã§=V¸·æ¯�¤Y¦(¯�V §�¤Y¦(§ «�£p��� §`ª¸«ÂÁ�R`­p¦(«
` UWhKQMEeÃ NTH\r|rxEBS
FmH ` HKQMQMEtÃ _ LOF
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× `�_ FIEer�cEBruH\U[LXE�JMSVU ` UaN4cEpE)¢�� Õc×�l
Ü�EBr _ LOt8JMEkN ¢ `�_ N�H\rxrxEPZ4E$FOb _ t8JMEeFIH ` HKQMQME�EgNTS�cEBh _w` E|]_ ½Ìì�JMQ _ L}F _ JMQMEGH\LVUWh\U[QMEeEBS�JMQMEZ4EkNTSVUWQ _ SXUWHKQ í Ð `�_ r _ SXLXU�FIE�EgNTS+SVH\S _k` EBr|EBQfSeÏób�iTË�a�d�ÏÉÞ ¹�iToÄXO� iquTXvukx)SXHKJMSXEkN ` EkN+NTHKJRNà��r _ SXLXU�FIEkNF _ LXLYcEBEkN;ãuEB�4SXL _ U[SXEkN�ZfE `�_ r _ SVLXUaFmE�ã|H\Q4S j H\JMLqZicEBSVEBLXrxU[Q _ Q4S b Ñ ½¼Ð Ñ HKJl½fl

 R¡65 ¡6P ØY¯T«ßª�§�«WV¾·6R�V»º�R ¦(§©¤ ¦Ã§
×¬H\JMLuJMQ Ñ ��hKL _kj bME8� `���_ ¡ _ QfS _ h\EðZfE `a_ LXE j LMcEkN�EBQfS _ SVUWH\Q jR_ L ` UaN�SXEkN$Z ��_ ZB� _ FIEBQRFmEªì�h\LK�_ FIE ]_
`��¦_kjMjM` U�F _ SVUWHKQ�ruJ ` SVUW¡8H4t8JME � í � jR_ L�L _wjMj HKLXSo]_ FIE `W` E j�_ L�r _ SXLXU�FIEPZ ��_ ZB� _ FIEBQRFIEs�fEkN�S ` Eqh _ U[QHK�MSXEpQfJ�EpQ jY`a_ FmExr%cEBrxHKUWLVEYÐ�FIExS�ä j E�Z4EÌLVE j LYcEkNTEBQ4S _ SXU[H\Q�EkN�S$ZfHKQRFxrxUWEpJM� _ Z _wj SYcE j H\JYLJYQMEeUWr jM` cEBruEBQfS _ SVUWH\Q l n E��MJYS�EkN�S+Z4E�LVE j LYcEkNTEBQ4SXEpL�FOb _ t8JME _ L}F jR_ L+N�H\Q�EB�4SXLYcEBrxUWSvcE�¥RQ _k` E8�N�H\QxEp�fSVLMcEBrxU[SYcE)UWQYUWSXU _w` E�cEBS _ QfS�Z�cEI¥�QMUWE�U[r jM` U�FIUWSVEIruEBQ8Spl�� HKJRN ` EkN _ LOFpN�cEBr _ Q _ Q4S)Z � JMQurª�EBrxEN�H\rxr|EBS)NTHKQfS ` UpcEkN)EBQ4SXLXEqEBJM��Z _ QRNiJMQME ` UaNTSVE8lM  F�b _ tvJYE _ L}F�N�H\Q4SPZfH\Q�F _ NXN�H4FIUpcEkN ` EqQ ­ JRZZ4EkNTSVUWQ _ SXUWHKQ�EBS ` E j HKUWQ4SXEBJML _ J j LVH4F�b _ UWQðNTHKrxrxEBS�Z _ QRN `�_�` U�NTSXEsl
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sPQ�FILYcEBE�ZfEpJM��S _ � ` E _ JM�xÛ4Ü ì�Sk�EBSVE�ZfE ` UaNTSVEkN í Z4E�ZfU[rxEBQRN�UWH\Q�ì¢� b Ñ í EBS|ÛNÝ ì ` U�NTSXE�ZfEN�JRFBFIEgNXNTEpJMLON í ZfEoZfUWr|EBQRNTU[H\Qc× ì�F _ N�H\LXU[EBQ4SMcE í H\J¤ÔÞ× ì�F _ N�QMH\Q�HKLXU[EBQfSYcE í lR×¬H\JMLPSXHKJMSt÷X� `a_
` UaN�SXEeZfEgN�NTJRFBFmEkNXN�EBJMLON�Z4E�÷{EkN�SPZ _ Q�N ` E+S _ � ` E _ JlÛ4Ý ]_�jR_ LXSXU[L+Z4E `�_ F _ N�EeQfJMr�cEBLXHtÛNÜGì]÷ í l
Ñ lts�Q�FIHKQRNTSVLXJMU[S�Û4Ý jR_ L � ì Ñ í ½ � ì�Ô í ½vÆvÆvÆ�½ � ì � í l
Ôflts�QoFIH\Q�NTSXLVJMUWS4Û4Ü.tvJYUMZfHKQMQME j HKJML{SVH\JMS�NTHKrxrxEBS `�� U[QRZfU�FIE)Z _ QRNNÛ4Ý�H�]JuFIH\rxr|EBQRFIEBQ8S
NTEkN�N�JRFBFIEkNVNTEBJYLONIl

Öflq×�H\JML�JYQ�NTHKrxrxEBSR÷�ß Ñ EBLPN�JMUW¡ _ QfS�¢»Û4Ý�ì Û4ÜGì�÷ íXí ÐRÔ4]EBrxEeN�JMUW¡ _ Q4S�¢»Û4Ý�ì Û4ÜGì�÷ í�b Ñ í l
n � EBQRN�EBru� ` E�ZfEkN{U[Qf��H\LVr _ SVUWH\Q�N�LXE `�_ SVUW¡8EkN _ JxN�H\rxr|EBSY÷�EkN�SiFmH\Q4SXEBQ4JME�EBQ4SXLVE ` EkN{F _ NTEgNÛNÜGì]÷ í EBS�Û4ÜGì�÷ b Ñ í Ð Ñ ZfJ�S _ � ` E _ J�ÛNÝ�l

ÓMla�8U�JYQ¤NTH\r|rxEBS¥÷)Q �¦_$jR_ N+ZfEuNTJ�FBFIEkNVNTEBJMLp�MH\Q j H8N�E�Û4ÜGì�÷ í ¿fÛ4ÜGì�÷ b Ñ í ì ` U�NTSXEe¡4UaZfEFIH\U[QRF½cEBE+EpQfSVLXE ` EkN�NTJRFpFIEkNXN�EBJML}N�ZfE�÷�Ð Ñ EpSPFIEBJM�|ZfE�÷ b Ñ í l
×�H\JML�cEB¡4UWSVEBL�ZfEgNiSXEkN�SON j HKJML ` EeF _ N jR_ LXSXU�FIJ ` UWEBL ÷®¿Z��ì ` EGNTH\r|rxEBSR÷ b Ñ Q � EB�4UaNTS _ Q4S
jR_ N í �\HKQ�y yv��EBLVrxE{~ ~ jR_ L)FIH\Q4¡8EBQ4SXU[H\Q `a_ Z4EBLXQMU�]EBLXE ` UaNTSVE)EBQ j H8N _ QfSpÛ4ÜGì¢� b Ñ í ¿À× b Ñ l
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sommets
differents
successeurs de
separateur des

tetes de liste
reperage des
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4=m
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4=n+1
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î î î î î î î î î î î î î î î î î
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ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï
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1

5

3

5

arcpointeur(LP(i)) (LS(LP(i))

extremite finale

3

1

3

2
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× `�_ FIEer�cEBruH\U[LXE�JMSVU ` UaN4cEpE)¢½ì¢� b Ñ í�b × l
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Â ­�§ �£�c¨"§j�Y�ª�«¨"­�§ �$­H�«­�§T¤ � ¥(� µ/�(© x�$����¤~��©
¾j¸�$­ � �ç¸�%���«§ ¨`µ:­8¤��Y¥»�«�£¡�µ � ��¬{¢H�«�À¨"©"§jµ:­(¨`�%­H¬ Æ ¥H�c�� * �%�À¥(©"�T©`�c¬T¡�¨"��¡ � ¨`§£¬ � |Þè�ÇÞ¤(�«­H¬ � ­8¿:�£�c¥(¢(� �Â ­�¡£¢(µ:¨,¬¶¨"§ � ­M�c�£¡V¼ ¼ � ½ ½ ¤ � ¿:�£�c¥(¢(��¨"­(¨`§ ¨0�c© � Â ­�¤~¨0¬O§ ¨"­R¿ � ��¤~� � * §Oé~¥H�c¬T¤~��¡�¨`�£¡ � ¨"§£¬ê�� ¡%�«§ � � �H¡�� � * ��� ¨�¡�µ�­~§j¨"�%­R­(�%­�§m©
¾ë�«��¡ �{ì� ¡%�«§ � ¸m�H¡�� � * ��� ¨å­(��©`��¡�µ:­�§ ¨`�%­(­(�$­~§Þ¥H�:¬ �+T�%�8�c� ��� � Æ ¬¶¨`��¥(©`¨h�ê¡%�c§ ¨`µ:­À¤ � ¿��£�«¥R¢(�:ÇH�í ¨ Æ � 9£î Ç\ïÄðtñèù(©"�c¬T�c�£¡%¬T¬Oµ:�j§£�«­�§D¤~� � �%§T©"�c¬Þ�«��¡%¬��$­~§j�£�«­�§W¤(�c­H¬ î ­å¾'�c¥(¥H�«�j§ ¨`�%­(­(�%­�§T¥H��¬x�àð�ñ � �
©å��¤}e�¨"�%­�§ � ­(��¬ � ¥(¥(� �·¬ ¬¶¨`µ:­ò¤~��¡��c¬T�«��¡%¬ p © x� �y{z�|~}����@|8�ó � �c¬¶§V©`�8¿:�£�c¥(¢(��µ6�(§j�%­ � ¥H�c��¡�µ:­�§ �£��¡�§ ¨`µ:­ô¤~� � �%§õ¬¶¨`��¥(©`¨h�ê¡%�c§ ¨`µ:­ � ó ¸ö�·¬¶§V©"�8¿��£�«¥R¢(�µ/�(§ �$­ � ¥H�c�)¬ � ¥(¥(�j�c¬ ¬O¨"µ:­ò¤~� � �vH�·¬K¡�¨"�£¡ � ¨"§�¬¹¤~�D¡%�c§ � � ¡�µ�­~§j¨"�%­R­(�%­�§ � �%§ l µ:� �À�%­~§ � ­À¡�¨"��¡ � ¨`§4¬ � � ó � � vH�c¬\¡�¨"��¡ � ¨"§�¬4¤~�W¡%�c§ � ¸l µ�� ���$­~§ � ­ò¡�¨"��¡ � ¨"§u¬ � � ó ¸ �y{z�|~}����@|8�(�÷¡ l � t¹¨"¿ ��Î~� ¹ �
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µ('b¶©· Î~� * ��»:¼�½�¾ ÎAj� ¿ ¼ AD�~A g =0�{Õ Ö = ý ¾ Ä:� = ½ �+T�%�8�c� ��� �c¬ �
� �Dþ ­(�8� � § �j�Å§ �·¡�¢(­R¨ ��� �à¥Hµ � �à©,�M¤m¸�%§j�%� ��¨`­H�«§j¨"µ�­�¤~�ª|Þèÿ¥H�:¬j¬¶�8©
¾ë�«¥(¥(©`¨0¡%�c§ ¨`µ:­ç¤~�8©0��Ã¸�%§ ¢Rµ�¤~��¤�� ¾�½ �{Õ ½ g = � = ½ � ÖÖÄ:� =0� A � |\�%©"©`� p ¡�¨\¡�µ:­»¬¶¨0¬O§ � x��¡�µ:­»¬¶§ � � ¨"�j��©0�8�8�«§j� ¨,¡��õ� � *�«�£¡$¬m¤(�c­H¬m©0� �e� �$©"©"�W©0��¤~¨0�c¿:µ�­H�«©`�Y­R��¡�µ:�À¥(� �%­»¤ ��� ��¤~�·¬ � ¸�%�jµ�¬ Æ�� !£Ç � Â ­8¬ � ¥(¥(� ¨`����%­H¬ � ¨"§ �u¡�¢»� ��� �T©"�%§j§ �j�m¨"­R¨"§ ¨,�«©`� Æ ¡ p^x� p ¤ ��� ¾÷µ�­V�%­(© x�we��\©"�T¬Oµ:���À�%§åµ:�j¨"¿:¨`­(�W¤~�T©,�)¤m¸�{�H­R¨ p§ ¨"µ�­õ¤~�W©
¾'�c�£¡ � µ � ¤ � ¡£¢(�%��¨`­[ÇH�%µ�­àµ/�(§ ¨`�%­~§��� ! � ´ � ¨0¬4µ�­àµ�¥ x�%� � x�)©,��� � ©`§ ¨"¥R©"¨`¡%�«§j¨"µ�­Æ ©0�c§ ¨`­(�:Ç�¤��c¬t�8�«§j� ¨,¡��c¬[� � !�� �� ! Ó � Õwù4µ x� ©
¾ µ:­�­(���j�%§ ¨`�%­�§ ��� ��©"�·¬t¬�¸� �e� �$­H¡��c¬­(��¡�µ�­~§j�%­H�«­�§\¥H�:¬T¤��)�R¸�%¥u¸�%§ ¨`§ ¨"µ�­�¤��)©"�%§j§ �j� � v�¾j¸�$©%¸�we��«§j¨"µ�­��%­õ¥ � ¨0¬j¬ �c­H¡����c¬¶§Þ� 
 �c¡�§ � ¸�%�p � ¬ ��� ¾ x��µ6�(§j�%­(¨`�W¤~�c¬T¡£¢(�%��¨`­H¬4¤~��©"µ�­(¿ � � � ��� Ò � Æ�� &
	(!£Ç � ´¹µ � �T©,�t¤Þ¸�$§ �%�j��¨"­H�c§ ¨`µ:­¤~�c¬�¡�¨"��¡ � ¨`§£¬T¢H�«��¨`©"§jµ:­(¨`�%­H¬{ùHµ:­ ¡%�c©0¡ � ©`� � & Ó � &
	(!�� �� !W�%­ ¡�µ:­H¬O�%��e��c­~§�©"�·¬)¬�¸� p�e� �$­H¡��c¬Þ�·é��c­~§W¤��c¬��R¸�%¥u¸�%§j¨"§j¨"µ:­»¬m¤~��©"�%§j§ � �Vù x�õ¡�µ�­H¤~¨"§j¨"µ�­ ��� ¾ �%©"©`�c¬m¬O�Y§j� µ � e��%­�§W¬ � �W©0�¤~¨0�c¿:µ:­»�«©"� �
¸ � vHµ:�£¬ �e� �Y©`�)¿:���«¥(¢R�t¡�µ:��¥Hµ:�j§ � � ­m|Þè�ù~¨"©ê¡�µ�­H¬¶§j¨"§ � � � ­8¿:���«¥(¢R� l µ:�j§ �%�À�%­~§ ¡�µ:­(­R� * �Æ ©0�)�8�c§ �j¨0¡��W7 ­(�)¡�µ:��¥Hµ:�j§ � �e� �)¤~�·¬ � Ç � ; ­À� �we��«­»¡�¢(�Vù:©"� l �«¨`§ ��� �)7 ­(�D¡�µ:��¥Hµ�� § ��e� ��¤~�c¬ � ­å¾÷¨`��¥(©"¨ �e� �T¥H�:¬T©
¾ � * ¨,¬¶§j�%­H¡��D¤[¾ � ­m|Þè ¤(�c­H¬T©"��¿:���«¥(¢(� �Î~� n ¾'� � § �j�)¥H�«�j§wù(¨`©[� * ¨0¬O§ �W¥(© � ¬O¨"� � �£¬K§j¢T¸�%µ�� x�%���·¬ �j�%­H¬O�%¨"¿�­H�«­�§W¬ � �T©2¾÷� * ¨0¬O§ �%­»¡��T�%§�
$µ � ©"�­(µ:�o�(� �D¤~��¥H�«��¡�µ � ��¬�¢»�«��¨`©"§ µ�­(¨"�$­H¬\¤(�«­H¬ � ­�¿:�£�c¥(¢(�Dù(¥»�«�W� * �$��¥(©"�\�

�m¢T¸�%µ:� x�%���c¬ �
� í ¨ � ­V¿��£�c¥(¢(�W�:¤����%§G¸)¡�éR¡�©"�c¬å¢H�c��¨"©`§ µ:­R¨"�%­H¬å¬j�«­H¬\�c� Û�%§j�c¬4¡�µ���� � ­(�c¬{ù�¨"©R�:¤~�À�%§� � ��µ:¨`­H¬ Î ¡�éR¡�©"�c¬4¢H�c��¨"©`§ µ�­(¨"�%­»¬ �� þ ­ � p ¿:���«¥(¢(�º¡�µ:�À¥(©"�%§ l µ:�j§ �%���$­~§Þ¡�µ�­(­(� * ���:¤~���$§ � ­�¡�¨`�£¡ � ¨`§m¢H�c��¨"©`§ µ�­(¨"�%­ �� n �«­»¬ � ­ � p ¿��£�«¥R¢(��¡�µ���¥(©"�$§4�c­~§j¨0¬¶é��ô¸�%§j� ¨ �e� � �%§4§ ���«­H¬O¨"§j¨ l ù:¨`©(� * ¨0¬¶§j� � ­À¡£¢(�%��¨`­¢H�«�À¨"©"§jµ:­(¨`�%­õ�%§ � ­M¬O� � © �� n �«­»¬ � ­ � p ¿��£�«¥R¢(�8¡�µ���¥(©"�$§{�%§��«­�§ ¨0¬Oé~�ô¸�%§ �j¨ ��� �Dù~©`�V­(µ:�o�(�j�V¤~�õ¬O�c¬�¡�¢(�$��¨"­H¬¢H�«�À¨"©"§jµ:­(¨`�%­õ�c¬¶§T¨`��¥H�«¨`� �

�%§�¤[¾ë� � §j� �c¬{�$­H¡�µ:�j�Dù[§j� x�c¬)¬Oµ � e��$­~§)©`¨$¸�c¬W� � * ¤~�%¿:�R¸�c¬{µ � � � * ¤~�%��¨ p ¤��%¿:�R¸�c¬T¤~�c¬�¬¶µ�� p���%§£¬ �"�`�
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¾j¸�%­ � �Ã¸�%���«§ ¨`µ:­�¤~�c¬��c�Fa(�j�c¬�¤(�«­H¬ � ­6¿:�£�c¥(¢(�Dù��c¨"­H¬O¨ �e� �à©,�ª�j� p¡£¢(�%��¡�¢R�)¤[¾ � ­��«�Ba(� �º¡�µ �_b �£�c­~§W¤��Y¥Hµ�¨0¤(¬T��¨"­R¨"� � � �
cedfced
	 gih�j�k��lnm�oQprq9s hut�v owm
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