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nî$ó�þÝ%Rð����fødí`íKì�ó�����ó�ù$íËò�ð ü�¶í é�ù$ð ûnü�8�'�1('��TíËü¿íKîëó�����WnñBùÏê�í9ò¿ó�ùëóCï|ù$î��yé�ù���îÏí`ïÏê¿û����öò"î$í���í é�ùRùÏê�í9ó�éËéjíËï$ï�\�ólù�ùÏíËîÏü"û�ý�ù$ê¿í6ð¡þ�\�� íËþ�íKü¯ù$ólùÏð¡û�ü�'
è½ý5ï�íËì�íKîëó��¶ò¿ólù$ó)í.�¡íKþ�íKü¯ù$ïOó�îÏí3ó���%\óJWBïLü¿íKí òBíËò6ùÏû(
�íjù$ê¿íKîOð¡üWûnü¿í3éKó��öé����¡ólùÏð¡û�ürñló�üÛó�îÏîëóJW)þ�íËî�
nð ü�
@éjû(���öò6î$íËï����úù
ð¡ü"ð ü�éKîÏí ó�ïÏíËò�éKónéëê¿íS� ð¡ü¿í`î$í.��ïÏí�'Ï�Jê¿íËü"û�ü¿í6ò¿ólù$óÛð ùÏíKþ{ûlý�ó�éKónéëê¿íS� ð¡ü¿í`ðöïSó�éËéjíËï$ïÏíËò�ñ¿ó����rû�ùÏê¿íËîRì�ó����¿íËï\ù$ê�ó�ù
ó�îÏí6ï�ùÏûnîÏí ò�ð¡üÆù$ê¿íWï$ólþ�í6éKónéëê¿í+�¡ð ü�í+%Rð����fü�ûlù)î$í	Ð��¿ð¡î$í@ý��¿î�ù$ê¿íKî)þCólð¡üÆþÛíËþ�û�î W�ónéKéjí ïÏïÏíËïËñ�ónï3ùÏê¿íÛéKónéëê¿í*� ð¡ü¿í%Rð����Ló���%\óJWBïEøyí*�¡ûnónòBíËò�ð ü¯ù$û�éËó�éëê¿í`ónïRó�%Rê�û��¡í�'�¯ù$ð�����ñ�þ[��� ùÏð�\��¡í6ó�éKéKíËï$ï�í ïEùÏû ó�ï�ð¡ü�
(� í@þ[���úù$ð¡òBð¡þ�íKü�ïÏð¡û�ü�ó��rólî$î$óJWCéKó�ü��¡íËónò ù$û éjûnü���ðöé�ùRþ�ð¡ï$ï�í ïKñBí ï$\díËéKð¡ó�����W%Rê¿íËü�ù$ê¿íÆólî$î$óJW òBð¡þÛíËü�ïÏð ûnü�ï�ólî$í�þ����úù$ð�\�� í ïWû�ý>ù$ê¿í�éËó�éëê¿í"ïÏð��Ëí�'�"Lû!óbìnû�ðöò ùÏê�íËïÏí�ü¿í	
nólùÏð¡ì�íõí.Ëdí é�ùëïKñ:ùÏê¿í
ó�îÏîëóJWBïRéKólü�øyíÛólîÏùÏð�+yéjðöó�����W�íKü��¡ó�î�
níËòý')"3ê¿ðöï)ð¡ïTéKó����¡íËò�³�´¶´�³7x+²�³(¹�¹�·ñ¼Hv�ñfólü�òÄð¡ï!��ï$�yó�����WÆòBûnü¿í9ø�W�ð ü�éKîÏí ó�ïÏð ü�

ù$ê¿íTó�îÏîëóJW�òBð þ�íËü�ï�ð¡û�üyïKñ�%Rð ùÏê¿û(�Bù3ónéKéKíËï$ï�ð¡ü�
`ù$ê¿íËïÏíTónò¿òBð ùÏð¡û�ü�ó���ò¿ó�ùëó6ø��UË5íKîëï	'¥"3ê�ð¡ï3ï�ù$ólüyò¿ólîëò|\�ónò¿òBð¡ü�
9ý1ûnî\ó8(Q�ólî$îëóJW6ð¡ï:ð�������ï|ù$î$ólùÏí òCð ü���ð�
��¿î$í+1(' 6¿ñ�û�ü�ù$ê¿í!�¡íjýHù3ï�ðöòBí('�è�üyéjî$íËó�ïÏð¡ü�
@ùÏê¿íTólî$î$óJW9ð ü"�!
½òBð¡î$íËé�ù$ð ûnü éKó�üCîÏí òU��éjí
éKû�ü���ðöé�ùëïOùÏêyó�ù:ólî$ðöï�í�%Rê¿íËü�ónéKéKíËï$ï�ð¡ü�
`ò¿ó�ùëó@ðúù$íKþCï�ð¡üÛùÏê¿í>ï$ólþ�í&\��öólü�í�ñ�%Rê�ð��¡í&\�ó�ò�òBð ü�
`ð üQS!
�òBð¡îÏí é�ù$ð ûnürñ�·ñ¼{µy´�³²H¸�³�¼H»S²�³�¹(¹�·ñ¼Hv�ñ�éKó�üÂ\�îÏíËì�íKü¯ù6éjûnü���ðöé�ùëïTý1îÏûnþ ó�éËéjí ïÏïÏíËï)ùÏû"þ����úù$ð�\�� í�\��¡ó�ü¿íËï@î$íËï�\yí é�ù$ð ìní.��W�'�"3ê¿ðöï6ï�ù$ólüyò¿ólîëò\�ónò¿òBð¡ü�
�ñ¶ê¿û�%\íKìníKî ñnéËólü��¡íËónòCù$ûWê���
ní>þ�íKþ�û�î WCû�ì�íËîÏê�íËó�òrñ�íËï�\díËéjðöó�����WCð üõùÏê¿í*8�Q�éËó�ïÏí�'O÷>ï\û�ü���W�ùÏê�íTû�Ë5ïÏíjù
û�ý�ì¶ð îÏù���ó��Bó�ò¿òBî$íËï$ïÏíËïrð¡üWùÏê¿íRéKónéëê¿í:ðöï�ûlý�ð¡þ�\yûnî�ùëólü�éKí�ñ�ð ù�ð¡ïM\¿î$íjý1íËî$ó�ø�� íEùÏûTð¡ü�ï�íËî�ù�ólüÛólî$ø¿ð ùÏîëólî WTïÏð��ËíËò[\�ó�ò¿ò¿ð ü�

ødíjùÈ%\íKíËü�ùÈ%\û|\��öólü¿í ï.'�"3ê¿ðöï*¼¦¿�¼�ûcÀ¶µc³�¼¦¹(³�´�¹*²�³(¹�¹�·ñ¼Hv�ðöï>òBðöï$\��¡óJWníËò�û�ü�ùÏê¿í9îÏð�
�ê¯ùSûlýÏ��ð�
(�¿î$í|1�'T6U'E÷)ïSéKó�ü"øyí
í ó�ïÏð���W�ïÏíKíËürñyð ù)ðöï>óõï$��\díKîëïÏíjù>û�ý�ù$ê¿íWï�ù$ó�ü�ò¿ó�î$òv\�ónò¿òBð¡ü�
õïÏð��ËíËïËñdónïKñ{
�ð¡ì�íKüÆó ï�ù$ó�ü�ò¿ó�î$ò�\�ónò¿òBð¡ü�
 û�ý[� 3 ñyùÏê¿íü¿ûnüU
�ï|ùëólü�ò¿ó�î$ò�\�ónò¿òBð¡ü�
õéKó�üÆøyíWï�íKù>ùÏû@� 3 tSÁ�� 0 � � 0 Ä�ñ¦%Rê¿íKî$í�� 0 ólü�ò}� 0 ó�îÏí`ù$ê¿í9ïÏð��Ëí6ûlýOù$ê¿íWó�îÏîëóJWCð ü�!
½òBð¡î$íËé�ù$ð ûnürñ�ó�ü�ò�ùÏê¿í[\�ó�ò¿ò¿ð ü�
Cð¡ü}�)
�òBð¡îÏí é�ù$ð ûnü�'��¯ù$ð���� ñyíËì�íKü�%Rð ùÏê"ù$ê¿ð¡ï>ü¿û�ü�
½ï�ù$ó�ü�ò¿ólîëò�\�ó�ò¿ò¿ð ü�
yñ�ð ù>ðöïRû�ü���W\dûnï$ï�ð¡ø��¡íTùÏû�íKü��öólî 
�íTù$ê¿í6ólî$î$óJW�ø�W þ����úù$ð�\�� í ïRûlý�ùÏê¿í6ïÏð��Kí@ûlýOóCï�ð¡ü�
��¡í`ò¿ó�ùëóÛðúù$íKþ�'Z>ùÏê�íKîWéËó�éëê¿íCû(\BùÏð¡þ�ð�� ó�ù$ð ûnü�ï9éëê�ó�ü�
�í�ù$ê¿íõónéKéjí ïÏï6û�îëòBíKî6û�ý3ùÏê¿í�\¿îÏû(
�îëólþ�'���¿/¿ ² ·ñ¼�µ »�´ ö ù�³�¼Hv�»�éKó�ü øyí��ïÏíËòWù$ûTð¡þ�\¿î$û�ì�í\ùÏê¿íSï�ùÏî$ðöòBíRûlý5ó`éjû�þ�\��¿ù$ó�ù$ð ûnü�'M�Jê¿íKüÛùÏê�í)� û¶û(\�ïOûlý�ó#� û¶û�\�ü¿í ï|ù:éËólüÛøyí&\díKî$þ[�¿ù$ó�ù$íËò�ñ�ùÏê¿ðöï
ïÏê¿û����¡ò�ødí6òBû�ü¿í`ð¡üÄó�%3óJW�ùÏê�ólù)ó�éËéjíËï$ïÏíËï\ùÏê�í6ò¿ó�ùëóCó�éKéKû�îëòBð¡ü�
9ù$û�ùÏê¿í9þÛíËþ�û�î W��¡óJWnû��Bù/'¨"3ê¿í6éKû�î$îÏí é�ù&� û¶û(\
ûnî$òBíËî`éKólü�îÏí òU��éKíWù$ê¿í ï�ùÏî$ð¡òBíÛûlý\ùÏê�í��¡û¶û�\rñfð þ�\¿î$û�ì¶ð ü�
�ùÏê�íCîÏí	��ï�íÛð¡ü!éËó�éëê¿í��¡ð ü¿í ïKñLólü�ò!ï�ê�û�îÏùÏíKü�ùÏê�íWù$ð þ�í
ødíjùÈ%\íKíËüWùÈ%\û`ï$��ø�ï�í/Ð��¿íKü¯ù:ó�éËéjí ïÏïÏíËïLùÏû6ó`ò�ó�ù$óTð ùÏíËþv'Ï��û�îÕïÏíKì�íËî$ó��U� û¶û(\Wü¿í ï|ùëïOùÏêyó�ù:ê�óbìní:ù$ê¿í>ï$ólþ�í3ðúù$íKîëó�ù$ð ûnü
ï�\�ó�éKí�ñ5ù$ê¿íËïÏíCéKólü!ó��öï�û�ødíPw�¾�À.»�¹�'|"3ê¿í��¡û¯û(\�ødûBòBð¡íËï`ólî$íWùÏê¿íËü�í.Ç¶í é��Bù$íËò�ùÏû(
�íjù$ê¿íKî@ð¡ü!ó"ïÏð ü�
��¡í��¡û¶û�\�ü�íËï�ùËñ
î$íËòU�yéjð¡ü�
`ùÏê�í!�¡û¯û(\ û�ì�íËîÏê�íËó�ò�ó�ü�òCð¡ü�éjî$íËónï�ð¡ü�
@ùÏê�í)ð¡ü�ï�ùÏî ��é�ù$ð ûnü|� íËì�í.�¦\�ó�î$ó����¡í.�¡ð¡ïÏþ�'M���¿îÏùÏê¿íËîÏþ�û�î$í�ñ(%Rê¿íKü ùÏê¿í
ò¿ólù$ó6ùÏê�ólù3ðöï3ó�éËéjíËï$ïÏíËò òBû¶í ïEü�ûlù�+¿ù\ð¡ü"éKó�éëê�í�ñ¯íËó�éëê�� û¶û(\õü¿í ï|ù�%Rð����5îÏí ï$���úù3ð ü�ü¿í	%�éKónéëê¿í>þ�ðöïÏïÏíËïËñ�%Rê¿ð��¡í)ùÏê¿í
ï$ólþ�í`ò¿ó�ùëó�éKólü�ødí`ð þ�þ�íËòBðöó�ù$í.��Wõî$í.��ïÏíËò�ð¡ü"óWý���ïÏíËòv�¡û¶û�\�'�¿ûnîrþ[���úù$ð�\���WTü¿íËï�ùÏí òS� û¶û�\yïKñËùÏê¿íÕùÏð¡þÛí:øyíKùÈ%EíËíKü@ùÈ%\û3ï��¿ø�ïÏí	Ð��¿íËü¯ùLó�éËéjíËï$ïÏíËï5þCóJW>ødíÕì�íËî�W!� ûnü�
�'rè�üyï|ù$íËó�ò@û�ý%\û�î �¶ð ü�
3ûnü)ù$ê¿í�%Rê¿û(� í¨\¿îÏûnø��¡íKþ+ï�\�ónéjí�ñ�¸�¿/¿ ²v÷.¸�¿/öJR�·ñ¼Hv�Á�ó��öï�ûSéËó���� í ò>ù$ð��¡ð¡ü�
�ÄféKólü@ødíÕð¡þ�ó�
�ð¡ü¿íËò@ónïý\�ólîÏùÏð ùÏð¡û�ü�ð ü�
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Standard Padding Non-Standard Padding

Normal data item Standard Y-PaddingX-Padding Non-Standard Y-Padding

Z
Y

X

��ð�
��¿î$í�1(' 6�l#�¯ùëólü�ò�ólîëò�\�ónò¿òBð¡ü�
ÆéKólü�øyíCïÏíKíËü�ûnüÄùÏê�í��¡íjýHù ñfü¿ûnüU
�ï|ùëólü�ò¿ó�î$ò�\�ó�ò¿ò¿ð ü�
yñý%Rê¿ðöéëê�ð¡ü¯ùÏî$û¶ò���éjí ïTó
éKíKîÏù$ólð¡ü�ü���þ9ødíKîRûlý�ò¿ólù$óÛðúù$íKþCïËñ¿ü¿ûlùRü¿í éjí ïÏï$ólî$ð���W óÛþ[��� ùÏð�\��¡í`ûlý�ùÏê¿í*W�
�òBð¡þÛíËü�ïÏð ûnürñBû�ü�ùÏê¿í`î$ð�
�ê¯ù	'

ù$ê¿ð¡ïOï�\�ó�éKíEð¡ü¯ùÏû@ï�þCó����¡íKîOî$í.
�ð¡û�üyïÃÁ$µy·ñ¸�»�À/Äjñ�ùÏê�ólùÕï�ê¿û(���öò6ødí3ónò¿ó�\¿ùÏíËò6ùÏûTùÏê�í\ïÏð��ËíEû�ý�ù$ê¿íRéKó�éëê�í�'tVfû¶û�\6ø��¡ûBé��¶ð ü�

ðöï:òBûnü¿íSø�W�ð ü¯ù$îÏûBòU��éKð ü�
9ó�ò¿ò¿ðúù$ð ûnü�ó����¡û¶û�\�ïËñnùÏê�ólùEî �¿üCû�ì�íËî:ó6ïÏþ�ó����¡íKî\ï�íKù:ûlýrì�ó����¿í ï�ù$ê�ólü�ù$ê¿í>ûnîÏð�
�ð¡ü�ó���û�ü¿í ï.'"3ê¿í�òBîëóJ%Rø�ó�é���ûlýRùÏê�ð¡ïWð¡ï9ùÏê�íõð¡ü�éjî$íËónï�í òX� û¶û�\
û�ì�íKî$ê¿í ó�ò!ólü�ò�ò¿íËéjî$íËónï�í òX\¿ð�\yí	� ð¡ü¿ív\yíËî�ý1ûnîÏþCólüyéjíõòU��í ùÏû
ù$ê¿í9ïÏê¿û�îÏùÏíËî&� û¶û�\��¡íKü�
�ùÏê�ï	'¨�Jê�íKü"ùÏê�í+� û¶û(\�ï&
�íKùRùÏû¶ûõïÏê¿û�îÏùËñ�ø�ó�ïÏð¡é`éKû�þ�\¿ð�� íËîRû�\Bù$ð þ�ð��ËólùÏð¡û�ü�ï&�¡ð���í6ïÏûlýHùÈ%3ólî$í\¿ð�\dí.�¡ð ü¿ð¡ü�
(ólü�ò ��ü¿îÏû(���¡ð¡ü�
?ó�îÏíÄû�ýHùÏíËü�ü¿û�ù�\díKîÏý1û�î$þÛí òý'CZ)ü'ùÏê¿í!ûlù$ê¿íKî�ê�ólü�òrñSùÏê�í�ð¡ü�éjî$íËónï�í ò(ùÏíKþ�\dû�îëó���¡ûBéKó��¡ð ùÈW(éËólü'ïÏð�
nü¿ð~+déKólü¯ù ��W ï$\díKí ò ��\Jù$ê¿í-\�îÏû(
�îëólþ òU��íÄùÏû
ùÏê¿í�îÏí òU��éKíËò þCólð¡ü'þ�íKþ�û�î W ó�éKéKíËï$ï�í ï.'�÷\dû�\����¡ó�î:í�Ç¿ó�þ�\�� í>ý1û�îEùÏê¿ðöï:û(\BùÏð¡þ�ð�� ó�ù$ð ûnü ð¡ïEþCó�ù$îÏð�Ç�
 þCó�ù$îÏð�Ç�þ[��� ùÏð�\��¡ð¡éËó�ùÏð¡û�ü�'O÷+ï|ùëólü�ò�ólîëòCð þ�\��¡íKþ�íËünùëó�ù$ð ûnü
ðöïSïÏê¿û�%Rü"ð ü���ð�
��¿î$í�1�' 8�ó�ñ¶ùÏê�ólù>ðöïSø��¡ûBé���íËò�ð¡ü���ð�
(�¿îÏí|1(' 8�ø�'��Jê¿ð��¡í6ð¡ü"ùÏê¿íWï|ùëólü�ò¿ó�î$ò�ìníKîëï�ð¡û�ürñ�ð üÆødíjùÈ%\íKíËü
ùÈ%\û�ónéKéjí ïÏïÏíËïSùÏû}r�ÁqE ��� Ä�ñ5ù$ê¿í�éjû�þ�\��¡íjù$íÛó�îÏîëóJWv%Rðúù$ê�ð ù$ïP|�t,| ì�ó����¿íËï)ê�ó�ïTødíKíËü�ó�éËéjí ïÏïÏíËò�ñyùÏê�íWø��¡ûBé���í ò
ìníKîëï�ð¡û�ü�ó�éKéKíËï$ï�í ï\û�ü���W �cEPtb� � ò�ó�ù$óÛí	� íËþÛíËü¯ù$ï	'"3ê¿íCó�\�\�� ðöéKólùÏð¡û�ü�ûlýÃ�¡û¶û�\�ùÏîëólü�ï�ý1û�î$þCó�ù$ð ûnü�ïSù$û�
níKü¿íËî$ó��¥\¿îÏûnø��¡íKþ é��öó�ï$ïÏíËïTð¡ï`ó�é���îÏî$íKü¯ù@îÏí ï�í ólîëéëêÆùÏû(\¿ð¡éÉ �UV�n(nBñM�P¡��¥7�1¶Ê½ñ�ólü�ò ì�ó�îÏð¡û���ï6þÛûBòBí	�¡ï9ê�óbì�í�ødíKíËü
òBíKìní.�¡û�\díËò!ù$ûÄòBíjù$íKî$þÛð¡ü¿íõùÏê¿íCù$î$ó�ü�ï�ý1û�î$þ�ólùÏð¡û�ü!í�Ë5íËéjù$ïÉ 4�V(�Ín�1¶Êc'��¯ùÏð���� ñBþCólü�WÛûlýrù$ê¿íËïÏíSù$íËéëê¿ü¿ðÎÐ��¿íËï\ólî$í>û�ýHùÏíËüCùÏû¶ûWéKû�þ�\��¡ð¡éËó�ù$íËò�ù$ûWødí)ó��BùÏûnþ�ólùÏðöéKó�����WCó�\�\��¡ð¡íËòCø�W
ó�éjûnþ�\¿ð��¡íKî ñ¿ólüyò ù$ê��yïRê�óbì�í)ùÏûCødí`þCólü���ó�����W ð¡þ�\�� íËþÛíËü¯ùÏíËò�'"3ê¿íSû(\BùÏð¡þ�ð�� ó�ù$ð ûnü�ïÕð¡ü�ùÏê¿ðöï�ù$ê¿íËïÏðöï�%Rð�����ý1û¶é.��ïÕûnü�þ[��� ùÏð�
�î$ð¡òCó���
nû�î$ðúù$ê¿þCï�û�üCï�ùÏî ��é�ù �¿î$íËò�
�î$ðöò¿ï)É ��Q*�#n�k/Ê½ñ%Rê¿ð��¡í9ûlù$ê¿íKî�%Eûnî��Bï&�¡ð���í�É QTÿ!Ì 	 7�7�ÊOó�ü�ò5É �SÌ*Ì+�U7�1�Ê�ó��öï�ûõð ü�é.���yòBí[�¿üyï|ù$î���éjù��¿î$íËòÄþÛí ï�ê�íËïËñyûnî>ûlù$ê¿íKî)ûlù$ê¿íKî
ó���
nû�î$ðúù$ê¿þCï[�¡ð��ní�ý~ó�ï�ùÛý1û(�¿î$ð íËî�ùÏîëólü�ï�ý1û�î$þCó�ùÏð¡û�üyï�É �¢¡(n(kJÊSû�îCø¿ð ù$
½î$íKì�íËî$ï$ó��öï�É¤£¥£Hn(nJÊc'ò�Õó�îÏð¡û��yïWû(\BùÏð¡þ�ð�� ó�ù$ð ûnü
ù$íËéëê¿ü¿ðÎÐ��¿íËï:ê�óbì�í>øyíËíKü�\¿î$û�\dûnïÏíËòÛý1ûnî:þ����úù$ð�
nîÏðöò�ð¡ü�6�QÝÉ Q)û��{n��Bñ���ý �ó(7�7/Ê�ólü�ò�ù$ê¿íKð¡î3ó�\�\��¡ðöéKólø�ð��¡ðúùÈWWùÏû9ùÏê¿í#8�Q
éËó�ïÏí�%Rð����føyí`íËìbó����yó�ùÏí ò�ð ü�ùÏê¿í@ý1û(���¡û�%Rð¡ü�
Céëê�ó�\Bù$íKîëï.'
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Red grid point

Black grid point Point updated twice

Point to update 

in the current step

Plane i

Plane i-1

Point updated once

a) 

Fused

Loops

b)

Blocked

Iterations

Z
Y

X

Plane i

Plane i-1

Plane i-2

Plane i-3

Ð/ÑgÒ Ó�ÔcÔ Ñ.ÕcÖl×cØ�Ô ÙZÚ ÑgÛ
the second time 

in the current step
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a) ã#ä å@æÈç
Blocked

è é�é�êBé�ë ì�í�ë'î'ï ð#ï ñ�ï ò�ï ó#ô

b) õ ä åFæ�ç
Blocked

è é�é�êBé�ë ì�í�ë'î'ï ð#ï ñ�ï ó#ô ï ò è é�é�êBé�ë ì�í�ë'î'ï ð#ï ó#ô ï ñ�ï ò
Z

Y

X

Red and black point relaxed once

Red and black point relaxed for the second time

First relaxation in the second step

Second relaxation in the second step

Move to 

next plane
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e^M_E�LxZ\L^E�j K Q\E��	Z�UgIÕQ�STL�e[U_N ÑcGJeoQWI1G|E�E�L^EWGJN`M K U/V�L^ZWe^M_e]SBL K L^�_L K n�Ö L[�gL K © G)NzQ�STGJE
e^M_E�L s C MgE�Z\L[jcEHL¤Q�SBL^Z�LG|EfE�Q\G KJK GJI1dcUgZHQ]MONDQ^C#bTj QfQ�SBL³E�GJ±[L1UO�
M K U/VWL[Zfe[Mge]SBL K L^�_L K G|E�jTE�jTM KJKJ� M`I°j K Q�GJd K L³UO��Q�SBL K U/V�L^Z�U_NBLgh1Å}STGJEdTMgXBX GJNBP{eoU_j K XRbcL-e[M K e[j K M/Q�L+XRMgE7× ÜÕØ ø³ÙÔÚúÜ C#V
STL[Z\L6× Ü GJE¤Q\SBL1Z�L+EHj K Q�GJNBP`dTM_XTX G)NTPzGJNÉÛxÜ5XBG)Z\L^eoQ�GJU_N#C

Ú Ü G|E
Q\SBL°X GJI1L[NTE�G)UgN·UO��Q�SBL6MOZ\Z\M � GJNÊMONcX`Q�SBL°e^M_e]SBLfE�G)±^L3G|ExM1I°j K Q\G)d K L3U_� ø­ÝWÞWß7Ø�ø3à
á+ß n ÞWß MONTX ÞWâM_Z�LxQ�SBL3E�G)±^L^EWUO��Q�SBL Ö L^�_L K t M_NTX ©³ã M_e]STL^E^C á+ß MONcX á+â MOZ\bBG®Q\Z\M_Z � GJNDQ�L[PgL[Z}�/M K jBL^E s hFÐyUcC G®�ÌQ�SBLfe[UDL[Î³eoGJL[NDQ\EM_Z�Z]M � GJExdTM_XTX L^X`Q\U³STM&�_L3e[U_N ÑcGJeoQxI1GJE\EHL+E
GJN·Q�SBG|Exe^M_e]SBL K L[�gL K CBQ\SBL K U/V�L^Z K L^�_L K jTE�jTM KJK)� STMgE}Q�SBL6e[M_dTM_e[G®Q �ÞWâxØ3ø�à}á+ß�à}á+â CTMONTX>Q�SyjTE
Q�SBL3Mge[eoL+E�E�L^E}M K E�U K L^MgXzQ�U-eoUgN ÑTG|e�Q\EWQ\SBL[Z\L_h
¹}ä~�}ä�å º
æFçlèé½væ�êéæÇëFì.�væ�íxî «¤çBæk 7ï�ì�êÅÌUfL[�/M K jTMOQ�L}Q�STLvLoÃ�L^eoQ\E��	UgZÇMfEHGJNBP K LvM_Z�Z]M � C&Q\SBLvI°j K Q\G)PgZ�G|X6dBZ�UgP_Z]MOIðV
G)Q�STU_j QÇL[ÆyQ�Z]M7M_Z�Z]M � EÌ�	U_ZÇe[UDL[Î³eoGJL[NDQ\EV}M_E1jTE�L^X#hñÅ}SBLÊZ\GJP_SDQ³STMONcXlE�G|X LÊMOZ\Z\M � E1MOZ\L·NBL^L^X L+X¼UgN KJ� �	U_Z³Q�SBLRe[UgM_Z\E�L[Z1P_Z\G|XBE[hñ��NlQ�SBG|E>e^M_E�L_C�Q�SBLM_NTM KJ� Q�G|e[M K dTMgXBX GJNBP1V
G®Q\SÊ¯Ç~DjTMOQ�GJU_N n�� h ª+s � GJL K XBE}bcL[QHQ\L[ZvZ\L^E�j K Q\EWQ�ScMON{NBU1dTM_XTX G)NTPTC bBj QvG|E
NBU_QvU_d Q\G)I-M K h�
jBNBNBGJNBP1Q\G)I1LfGJN{E�L^e[U_NTXTE ò � Ö�ó �WÐò·j K Q�GJP_Z\G|XzdTZ�UgP_Z]MOIôV
G®Q\SBU_jBQvdTM_XBXBG)NBP ÁBh t � © h ÁD¬��MgXBX GJNBP-MONTX>Q�G K GJNBP-jTE�GJNBP-¯Ç~DjTM/Q\G)UgN n�� h ª+s õ h õ õ � h ©yõ��M_XTX G)NTP6M_NTXzQ�G K GJNBP1�	Z\U_IöL[ÆyScMOjTEHQ�GJ�_L�EHL+MOZ]e]S � h ÷ ÷ � h øD÷�5Q¤G|E7eoL[Z�Q\M_G)N K)� jTE�Lo�	j K Q�UzM&�_U_G|X{dTMOQ�SBU K UgP_G|e[M K e[M_E�L^E^CTbTj Q¤Q\SBL¿M K GJP_NTI6L^NDQ¤UO��Q\SBL6XTM/Q\M-�	U_Z¤M>I°j K Q�GJP_Z\G|XdBZ\U_PgZ\M_IùG|E6NBUOQ6Q�ScM/Q-bTM_X n Q\SBLzPgZ�G|XBE6NBUgZ�I-M KJKJ� ScM&�_LzMÉEHGJ±[L`UO� t ·3ú ª+s CÇMONTX�Q�SBL{NBUgN Ü�eoU_NBÑTGJeoQ�GJNBPÉM_ZHÜZ]MONBPgL[I1L[NDQv�	UgZ¤UgNBL¿e^M_e]SBL K L^�_L K G|E7NBUOQ¤Q�SBL6U_N KJ� LoÃ�L^eoQ¤Q\STM/QfX L[Q�L[Z\I1G)NTL^ExQ�SBL6dcL^ZH�	UgZ�I-M_NTeoLgh7Å}SBL¿LoÃ�L^eoQ\EZ\L^E�j K Q�GJNBP·�	Z\U_IûI°j K Q�GJd K Lze[Mge]SBL K L[�gL K E°M K E�U·NBL[L+XÍQ�UÉbcL>Q\MOËgL[NaGJNDQ�URMge[eoUgjBNDQ^C�MONcXYQ�SBL`Å Ö�ü e[M_e]STL>e[M_NSTM&�gL6M{E�G)PgNBG)Èce[M_NgQ�GJI6dcM_e�QfUgNRQ\SBL-dcL^ZH�	UgZ�I-M_NTeoL¿�	U_Z K MOZ\P_L^ZxQ\G K L³EHGJ±[L+E[CÌMONTXÉSBGJP_SBL^ZfNDjTI°bÀL[Z]E¤U_��b K U e]Ë_L+XG)Q�L^Z\MOQ�GJU_NTE^h
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¹}ä~�}ä�� ý7�þëFì.�xì#çBè�ï
ÿ jBL3Q\U³Q\SBL K MOZ\P_LfdTM_Z\M_I1LoQ�L^Z¤E�dTM_e[LfQ�ScM/Q¤NTL[L^XTEvQ\U³bcL1E�L^MOZ]e]SBL+X>�	UgZ¤M>b K U e]ËgL^X © ÿ�� MOjcE�EHÜ�Ð L[G|X L K G)I1d K LoÜI1L[NDQ]M/Q�GJU_N�C_MON6MONTM K)� Q�G|e[M K MOdBdBZ\UgMge]S3VWU_j K X°bÀL}�_L^Z � jTE�Lo�	j K h�ÐDQ�G KJK CDM KJK MOZ\Z\M � E#NTL[L^XBL^X°�	U_Z�Q�STL}e[U_I1dBj Q]M/Q\G)UgNNBL^L^X{Q\U>bÀL3Q]MOË_L^NÊGJNgQ\U>M_e^eoUgjBNDQ^C�M_E¤V�L K)K M_E7M KJKÌK L[�gL K EvUO�Çe^M_e]SBL¿MONTX{Q\SBL¿Å ÖÌü CcV
SBG|e]SÊI-MOËgL^ExG®Q7STMOZ]X{Q�UÈTNcX°NBUgN Ü�eoU_NBÑTGJeoQ�GJNBP�dTM_XTX G)NTPgE^hÌÅ}SBL
Å Ö�ü eoU_j K X6M K EHU7bÀL
G)NTe K jcX L^X­Cgb � Q\MOËyGJNBP�G)NDQ\U�Mge[e[U_jBNDQ�Q�SBL
dTM_P_L}EHGJ±[LM_NTX1e[MOdcM_eoG)Q � CgMONTX¿Q�STL[N-e]SBL^e]ËyGJNBP7�	U_ZÇM�PgG)�gL[N¿Q�G K L¤EHGJ±[LvM_NTX6dTM_XBXBG)NBPcCOG)�ÀQ\SBLxMge[eoL+E�E�L^E K L^MgX°Q\U3MON1U/�_L^ZHÑcU/VfhÅ}SBG|E�VWU_j K X6M K EHU�VWU_Z\Ë3L^MgEHG K)� �	U_ZFI¿j K Q\G)d K LxM_Z�Z]M � E[C&V
SBG K L
Q�SBL
dTZ�L^�_L[NDQ\G)UgN¿U_��e[U_N ÑTG|e�Q]E��	U_ZÇI°j K Q�GJd K LvMOZ\Z\M � E^CQ\STM/Q�I1G)PgSDQ�STM&�gLWXBG®Ã�L[Z\L[NDQFM_e^eoL^E\EÌdTM/Q�Q�L[Z\NTE^C_E�L[L[I-EÌQ�U�Z\L^~DjBGJZ�L�SBL[jTZ�G|E�Q\GJe^M K U_Z�L^I6dTG)Z\GJe^M K MOdTdBZ�UDM_e]SBL+E[h�ÐDQ�G K)K C�	UgZve[M K eoj K MOQ�GJU_NTEWU_N{UgN K)� M6E�GJNBP K LfMOZ\Z\M � G)QvGJEvM6�gL[Z � LoÎ³eoGJL[NDQvV}M � Q�U-Z\j K L�Ugj QvdTM/Q\SBU K U_PgGJe^M K e[MgEHL+E[h
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ÐyL^�_L^Z\M K e^M_e]SBL�Ugd Q�GJI1G)±+M/Q�GJU_N`Q\L^e]SBNBG|~DjBL^EW�	UgZxM © ÿ I¿j K Q�GJP_Z\GJX{MOdTd K G|e[MOQ�GJU_N`V�L^Z�L�L^�&M K jcM/Q�L+X>GJN{Q�STGJE}Q\SBL^E�G|E[h�5QFeoUgj K X°bÀLvEHSTU/V
N#C&Q�STMOQ��	U_Z�MON6LoÎ³e[G)L^NgQFdTZ�UgP_Z]MOI M�e[M_e]STLoÜ�M&VWM_Z�L�GJI1d K L^I1L[NDQ\MOQ�GJU_N-MONTX¿U_Z]X L^Z�GJNBPxU_� K UyU_dTEG|EÇX L[ÈTNBG)Q�L K)� G)I1dÀU_Z�Q\M_NgQ+h�Å}SBGJEÇG)Nce K jTX L^E�MfP_UyU X1XBM/Q]M K M � U_jBQ��¿�	U_Z © ÿ CDEHGJI1G K MOZFQ�U t ÿ CDMON³M_e^eoL+E�EHÜ�UgZ�GJL[NDQ\L^XXBMOQ\M K M � Ugj QFSTM_E�EHSTU/V
N¿Q\U°M KJK U/VÔQ\SBLxbÀL^EHQ�L[Æyd K UgG®Q]M/Q�GJU_N1U_�­E�dTMOQ�G|M KTK U e[M K G)Q � h�Å}SBLvL[ÃÀL+e�Q�U_�­dTM_XBXBG)NBP°�&M_Z�GJL^EUgN�X G®Ã�L[Z\L[NDQ°d K MOQH�	U_Z\I-E[C�bBj Q1e[M_NaG)NTe[Z�L+M_E�L1Q�SBLzdcL^ZH�	UgZ�I-M_NTeoL-jBd�Q�U � ;�� CÌV
STG K LzM_Z\e]SBG)Q�L+e�Q\jBZ�L+E K GJË_L³Q�SBL��L^NgQ\G)jTIÕø6jcEHL+X³GJN`� K MOQH�	U_Z\I � E�SBU/V9M1E�I1M K)K L[ZWGJNTeoZ\L^MgEHLgh�Å}STL7I1UDE�Q}LoÎ³eoGJL[NDQ
b K U e]ËDGJNBP¿Q�L+e]SBNBG|~gjTL^E
M K E�U�/MOZ � �	Z\U_Iûd K M/Q��	U_Z\I Q\URd K M/Q��	U_Z\I`C�bBj Q+C�jBdaQ\U·Q�SBL ª Ü5VWM � b K U e]ËyGJNBPTC�M_e]STG)L^�_L-P_UyU XYZ�L+EHj K Q]E[hÊÅ}SBL>I6UgZ�Le[U_I1d K LoÆ3b K U e]ËDGJNBP7�/MOZ\GJM_NgQ]E�MOZ\L�I1U_Z\LWLoÎ³eoGJL[NDQ��	U_Z�bBGJP_PgL[Z�P_Z\GJXTE[COM_NTX°U_Q�SBL^Z�LoÃ�L^e�Q]E K GJË_L
Å ÖÌü e[M_e]STL�I1G|E�E�L^EEHQ\M_ZHQ�X U_I1GJNTM/Q\G)NBPzQ�STL¿dÀL[Z��	U_Z\I-MONTe[L_hfÅ�U{M&�_UgGJX·Q�SBL+EHLgC#XBM/Q]M>eoUgd � GJNBP>Q�L^e]STNBGJ~DjBL+E[C­UgZxQ\SBL-e[M K e[j K MOQ�GJU_NÊU_�I-M/Æ GJI°jBIöQ�G K L3E�G)±^L^E^CBE�Q\G KJK STM&�gL7Q�U1bcLfL^�/M K jTM/Q\L^X­hÅ}SBL>M_NTM KJ� Q�G|e[M K dTM_XBXBG)NBPÉMOdBdBZ\UgMge]SRSTMgE°E�SBU/V
NÉQ�UÊbÀL³GJNTMOdBd K G|e[M_b K L1Q\U·Q�STL © ÿ I¿j K Q�GJP_Z\GJXÍdBZ\U_PgZ\M_I{CU_Q�SBL^ZzV}M � E³UO�¿G)NDQ�L^P_Z]M/Q\G)UgNqEHSBUgj K XqbÀLÉGJNy�_L^EHQ�GJPgMOQ�L+X­CvM_EzLoÆ STM_jTE�Q\G)�gLÉE�L^M_Z\e]SBL+E-�	UgZ © ÿ e^MONrQ]MOËgLRSyjBP_LM_I6UgjBNDQ\E}U_��Q�GJI1L3X jBL�Q\U¿Q\SBL K MOZ\P_L�dTMOZ]MOI1L[Q�L[Z
E�dTM_e[L_h
¾ SBG K L{b K U e]ËyG)NBPYMONTXÔdTM_XTX G)NTPR�/MOZ\GJM_NDQ\E¿NBL[L+XaQ�UYbÀL>Q]MOG K UgZ�L+XÍQ�UÍeoUgI6dTG K L[Z1MONTX¼MOZ]e]SBG)Q�L^eoQ�jBZ\L_C�bÀL`G®QM_j Q�UgI1MOQ�G|e[M K)KJ� UgZ°b � STM_NTX­C�Q�STLzI¿j K Q\G)PgZ�G|X�M K PgU_Z\G®Q\SBIùG)Q\E�L K �¤e^MONÔM K E�UÊbÀL`MgXBMOd Q\L^XaI1UgZ�L>Q�UÊQ\SBL{e[M_e]STLM_Z\e]SBG)Q�L+e�Q\jBZ�L+EvU_�ÇI1UyXBL[Z\NReoUgI6dTj Q�L^Z\E^hfÅ}SBL°jTE�L6UO�FdTMOQ\e]S Ü�M_XBM_d Q�GJ�_L¿I°j K Q�GJP_Z\G|XÊM K P_UgZ�G)Q�SBI-E � Ö �vÁ õ"! UgZ¤UgNQ\SBL�Ñ � e^M K eoj K M/Q\G)UgNzU_��I-M/Q\Z�G)Æ>L^NgQ\Z�GJL^E^Cy�	U_Z
L[ÆBMOI1d K L_CBMOZ\L�eojBZ\Z�L^NDQ}Z\L^E�L^M_Z\e]SzdBZ\U$#�L^eoQ\E^h
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9 ²;: <Ä¶>=7¸@?BADCFE 9
G ã �IH Ý i K dBSTM t ªgª � ø
G ¾ UgZ�Ë EHQ\M/Q\G)UgN Ý�ÿ ¯ ã � ¾ Ðz¬ ;_; MOj
G « MOI1L Ý �pMOjBG|M ©Tª h G)N �	UgZ�I-MOQ�GJËÀh jBNBG)Ü5L[Z K M_NBP_L^N#h XBL
G Ö ª°ã M_e]SBL Ý ÷ Âfü ÿ M/Q]MBCB÷ Âfü ��NTE�Q\Z�jce�Q�GJU_NcE[CBX GJZ\L^e�QvI-M_dBdcL+X­C K G)NTL�E�GJ±[L © t b � Q�L^E
G ÖÌt ã M_e]SBL Ý Á �_Âfü C © Ü5V}M � EHL[QHÜ�M_E\EHU eoG|M/Q\G)�gL_C K GJNBL3E�G)±^L © t�J/� ø¿b � Q\L^E
G Ö ©³ã M_e]SBL Ý øgò ü CTX GJZ\L^e�Q�Ü�I-M_dBdcL+X­C UOÃYe]SBG)d`I1U X j K L
G Å Ö�ü Ð G)±^L Ý ª t ÷°L^NDQ�Z\G)L+E
G ó dcL^Z\MOQ�GJNBP-E � EHQ�L[I Ý�ÿ � � ��Å i¤Ö H « ��Û øTh ; ÿ
G ã U_I1dBG K L^Z ÝFÿ ¯ ã � U_Z�Q�Z]MON õ_õ ¬ h ª
G ã U_I1dBG K L^Z}ÑcMOPDE ÝIK�LNM�OPLBQPRPSN:BTBUWV;?$LXKNY9>@:ZO[K]\B^_K_<a`/<bLWcb`dQPLeKBO�U]QPLgfbT@:ZOhKE>NVF?ifjfbT@:ZO[KBkWl
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G ã �IH Ý i K dBSTM t ªgª � ø
G ¾ UgZ�Ë EHQ\M/Q\G)UgN Ý�ÿ ¯ ã � ¾ Ðz¬ ;_; MOj
G « MOI1L Ý �pMOjBG|M ©g; h G)N �	UgZ�I-MOQ�GJËÀh jBNBG)Ü5L[Z K M_NBP_L^N#h XBL
G Ö ª°ã M_e]SBL Ý ÷ Âfü ÿ M/Q]MBCB÷ Âfü ��NTE�Q\Z�jce�Q�GJU_NcE[CBX GJZ\L^e�QvI-M_dBdcL+X­C K G)NTL�E�GJ±[L © t b � Q�L^E
G ÖÌt ã M_e]SBL Ý Á �_Âfü C © Ü5V}M � EHL[QHÜ�M_E\EHU eoG|M/Q\G)�gL_C K GJNBL3E�G)±^L © t�J/� ø¿b � Q\L^E
G Ö ©³ã M_e]SBL Ý øgò ü CTX GJZ\L^e�Q�Ü�I-M_dBdcL+X­C UOÃYe]SBG)d`I1U X j K L
G Å Ö�ü Ð G)±^L Ý ª t ÷°L^NDQ�Z\G)L+E
G ó dcL^Z\MOQ�GJNBP-E � EHQ�L[I Ý ã U_I1dTMg~³ÅÌZ�j � øpH « ��Û�q�¬ h ; i
G ã U_I1dBG K L^Z ÝFÿ ¯ ã � U_Z�Q�Z]MONcÁ ; ¬ h ©
G ã U_I1dBG K L^Z}ÑcMOPDE ÝIK�LNM�OPLBQPRPSN:BTBUWV;?$LXKNY9>@:ZO[K]\B^_K_<a`/<bLWcb`dQPLeKBO�U]QPLgfbT@:ZOhKE>NVF?ifjfbT@:ZO[KBkWl
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G ã �IH Ý i K dBSTM t ª tO� ø
G ¾ UgZ�Ë EHQ\M/Q\G)UgN Ý ã U_I1dTMg~-Û¤� ª^;g;_; dBZ\UO�	L^E\E�G)UgNTM K
G « MOI1L Ý �pMOjBG|M © ¬ h G)N �	UgZ�I-MOQ�GJËÀh jBNBG)Ü5L[Z K M_NBP_L^N#h XBL
G Ö ª°ã M_e]SBL Ý � ø Âfü ÿ M/Q]MBC � ø Âfü ��NTEHQ�Z\jTeoQ�GJU_NTE^C t Ü5VWM � E�LoQ�Ü5MgE�E�U eoG|M/Q\G)�gL_C K GJNBL3E�G)±^L © t b � Q\L^E
G ÖÌt ã M_e]SBL Ý øgò ü CTX GJZ\L^e�Q�Ü�I-M_dBdcL+X­C UOÃYe]SBG)d
G Å Ö�ü Ð G)±^L Ý ª t ÷°L^NDQ�Z\G)L+E
G ó dcL^Z\MOQ�GJNBP³Ð � E�Q\L[I ÝFÿ GJP_G)Q\M K H « ��Ûuqxøch ; �
G ã U_I1dBG K L^Z ÝFÿ ¯ ã � U_Z�Q�Z]MON õ_õ ¬ h t
G ã U_I1dBG K L^Z}ÑcMOPDE ÝIK�LNM�OPLBQPRPSN:BTBUWV;?$LXKNY9>@:ZO[K]\B^_K_<a`/<bLWcb`dQPLeKBO�U]QPLgfbT@:ZOhKE>NVF?ifjfbT@:ZO[KBkWl
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G ÖÌt ã M_e]SBL Ý t ¬ �gÂfü CyXBG)Z\L^eoQHÜ5I1M_dBdÀL^X­C U_ÃÉe]SBGJd
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G ó dcL^Z\MOQ�GJNBP³Ð � E�Q\L[I Ý Ö GJNyj Æ>V
G)Q�S Â L[Z\NBL K t h øch ª+;
G ã U_I1dBG K L^Z ÝI��« H � U_Z�Q�Z]MON õ_õ t h ÁD¬ h ©
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9 ²n| <Ä¶>=7¸@?BADCFE }
G ã �IH Ý i ò ÿ i Q\S K U_N õ/;g; ò
yx±
G « MOI1L Ý �pMOjBG|M t ¬ h G)N �	UgZ�I-MOQ�GJËÀh jBNBG)Ü5L[Z K M_NBP_L^N#h XBL
G Ö ª°ã M_e]SBL Ý � ø Âfü ÿ M/Q]MBC � ø Âfü ��NTEHQ�Z\jTeoQ�GJU_NTE^C t Ü5VWM � E�LoQ�Ü5MgE�E�U eoG|M/Q\G)�gL
G ÖÌt ã M_e]SBL Ý t ¬ �gÂfü CyXBG)Z\L^eoQHÜ5I1M_dBdÀL^X­C U_ÃÉe]SBGJd
G Å Ö�ü Ð G)±^L Ý © t L[NDQ\Z�GJL^E Ö ª Ü�Å Ö�ü C t ¬ � L^NgQ\Z�GJL^E Ö�t Ü�Å Ö�ü
G ó dcL^Z\MOQ�GJNBP³Ð � E�Q\L[I Ý Ö GJNyj Æ>V
G)Q�S Â L[Z\NBL K t h øch ª+;
G ã U_I1dBG K L^Z ÝI��« H � U_Z�Q�Z]MON õ_õ t h Á ª h �_�
G ã U_I1dBG K L^Z}ÑcMOPDE ÝIK]\�lzKNY�YWTNV;?BL]KE>�R]R�VeKNY]Y{`dMPL�RPK]cP`dQbLWK]cNLBQ]k]ONfbK$QWTBQbL
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9 ²s~ <Ä¶>=7¸@?BADCFE �
G ã �IH Ý ��NgQ\L K ��L^NgQ\G)jTI ø ª h�¬ � yx±
G « MOI1L Ý �pMOjBG|MOø © h G)N �	UgZ�I-MOQ�GJËÀh jBNBG)Ü5L[Z K M_NBP_L^N#h XBL
G Ö ª°ã M_e]SBL Ý ÷ Âfü ÿ M/Q]M
G ÖÌt ã M_e]SBL Ý t ¬ �gÂfü
G Å Ö�ü Ð G)±^L Ý � ø6L[NDQ\Z�GJL^E
G ó dcL^Z\MOQ�GJNBP³Ð � E�Q\L[I Ý Ö GJNyj Æ>V
G)Q�S Â L[Z\NBL K t h øch ª+;
G ã U_I1dBG K L^Z ÝI��« H � U_Z�Q�Z]MON õ_õ t h ÁD¬ h t
G ã U_I1dBG K L^Z}ÑcMOPDE ÝIK]\�lzKNY�YWTNV;?BL]KE>�R]R�VeKNY]Y{`dMPL�RPK]cP`dQbLWK]cNLBQ]k]ONfbK$QWTBQbL

9 ²n� <Ä¶>=7¸@?BADCFE �
G ã �IH Ý ��NgQ\L K ã L K L^Z�UgN © �_� ò�yv±
G Ö ª°ã M_e]SBL Ý ª �_Âfü
G ÖÌt ã M_e]SBL Ý ª t ÷ Âfü
G Å Ö�ü Ð G)±^L Ý © t L[NDQ\Z�GJL^E
G ó dcL^Z\MOQ�GJNBP³Ð � E�Q\L[I Ý Ö GJNyj Æ>V
G)Q�S Â L[Z\NBL K t h øch ª+;
G ã U_I1dBG K L^Z ÝI��« H � U_Z�Q�Z]MON õ_õ t h ÁD¬ h ©
G ã U_I1dBG K L^Z}ÑcMOPDE ÝIK]\�lzKNY�YWTNV;?BL]KE>�R]R�VeKNY]Y{`dMPL�RPK]cP`dQbLWK]cNLBQ]k]ONfbK$QWTBQbL
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ÿ L^E\eoZ\G)dBQ�GJU_N`UO�ÌZ\L^X J b K M_e]Ë � MOjcE�EHÜ�Ð L[G|X L K E�jBbBZ\U_j Q\G)NBL+EW�	U_ZWQ�STL � U_Z�Q�Z]MON õ_õf© ÿ I°j K Q�GJP_Z\G|X>GJI1d K L^I1L[NDQ\MOQ�GJU_N Ý
G VN�Z:$���]MÀÝ ÐDQ\M_NTXBMOZ]X6Z�L+X J b K Mge]Ë � MOjTE\EHÜ�ÐyL^GJXBL K GJI1d K L[I1L[NDQ\MOQ�GJU_N-V
G)Q�S1Q�VWU K UyUgd-NBL^EHQ\E�MONTX K UDUgd-U_Z]X L[Z
Â Üw�cÜ��xÜ5Û°h

G VN�Z:$��M]�ÀÝ Å}SBLfE\MOI1LfM_E}Z\bTEH± � Æ>bBj QvV
G)Q�S K UDUgdzUgZ\XBL[Z Â Ü��cÜ�ÛxÜ��6h
G VN�Z:Z�W��MÀÝ Å}SBLfE\MOI1LfM_E}Z\bTEH± � Æ>bBj QvV
G)Q�S K UDUgdzUgZ\XBL[Z Â Ü��xÜ��cÜ�Û¿h
G VN�Z:Z�]MW�cÝ Å}SBLfE\MOI1LfM_E}Z\bTEH± � Æ>bBj QvV
G)Q�S K UDUgdzUgZ\XBL[Z Â Ü��xÜ5ÛvÜ���h
G VN�Z:ZMW���ÀÝ Å}SBLfE\MOI1LfM_E}Z\bTEH± � Æ>bBj QvV
G)Q�S K UDUgdzUgZ\XBL[Z Â Ü5ÛvÜ��cÜ��6h
G VN�Z:ZM]�W�cÝ Å}SBLfE\MOI1LfM_E}Z\bTEH± � Æ>bBj QvV
G)Q�S K UDUgdzUgZ\XBL[Z Â Ü5ÛvÜ��xÜ���h
G VN�PYNUZ:BLTÝ�� jcEHL+XzGJI1d K L[I1L[NDQ\MOQ�GJU_N#h
G VN�WO,`Bc�LTÝ t Ü5V}M � b K U e]Ë_L+X>ÛxÜ�MONcX��¤Ü K UyUgdTE[C NTU6b K U e]ËyG)NTP6U_�ÌG)Q�L^Z\MOQ�GJU_NTE^h
G VN���;�­Ý ª Ü5VWM � b K U e]Ë_L^XzZ\L^X J b K Mge]Ë � MOjTE\EHÜ�ÐyL^GJXBL K V
G)Q�S K UyUgdzUgZ\X L^Z Â Üw�cÜ��xÜ5ÛvÜ ü Ë
G VN���;��cb`DÝ�� jTZHQ\SBL[Z K UyU_d`G)NDQ�L^Z\e]ScMONBPgL¤Z\L^E�j K Q�GJNBP1G)N K UDUgdzUgZ\XBL[Z Â Ü��cÜ��¤Ü ü ËDÜ5Û°h
G VN���;�bT]�TÝ Å}SBLfE\MOI1LfM_E}Z\b ª VñbBj QvSTM_NTX`jBNBZ\U KJK L+X³�	UgZ}Q�V�U1b K U e]Ë_L^XzG)Q�L[Z]M/Q\G)UgNTE^h
G VN�b�B�­Ý t Ü5VWM � b K U e]Ë_L^X#C K UyU_d`U_Z]X L^Z Â Ü��cÜ��xÜ5ÛvÜ ü ËgÜ ü Æ­h
G VN�blB�­Ý ü K U e]Ë_L+X³G)Q�L[Z]M/Q\G)UgN#C ÛvÜÇMONcX��¤Ü K UyUgdTE[h
G VN�W^��­Ý i KJK �	U_jBZ K UyU_dTE}b K U e]Ë_L+X­h
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ª h ª ÐDQ\L[NTe[G K Z�L+EHj K Q�GJNBP6�	Z\U_IöQ\SBL3X L+E�e[Z�GJbcL+XzXBGJE\eoZ\LoQ\G)±+M/Q�GJU_N�hÄh�hfhfh�hfh�hfh�hfhfh7hfh�hfh�hfhfh�h ©ª h t ÐDQ]MONTXTMOZ]X1dTM_XBXBG)NBP¿e[MON>bcL7EHL^L[N-U_N1Q\SBL K Lo��Q+CyNBU_N Ü�EHQ\MONcXBMOZ]X6dTM_XBXBG)NBPcCgV
STGJe]S-GJNDQ�Z\UyXBjTeoL+EÇMe[L[Z�Q\MOGJN·NyjBI°bÀL[Z¤UO�ÇXBMOQ\M-G)Q�L^I-E[CÀNBUOQ7NBL^e[L^E\E�M_Z�G KJ� M-I¿j K Q\G)d K L¿UO��Q�STL � Ü5XBG)I1L[NcEHGJU_N#CcU_N·Q\SBLZ\G)PgSDQ^h h7hfh�hfh�hfhfh�hfh�hfh7hfhfh�hfh�hfh�hfhfh�hfh7hfh�hfhfh�hfh�hfh�hfhfh7hfh�hfh�hfhfh�h ¬
ª h © M s ÐDQ\M_NTXBM_Z\XzI-M/Q�Z\G)ÆDÜ5I-M/Q\Z�G)Æ>I°j K Q\G)d K G|e[M/Q\G)UgN·G)I1d K L[I1L^NgQ]M/Q\G)UgN·b s ü K U e]ËgL^Xz�_L[Z]E�G)UgNzU_��Q\SBLE\MOI1Lxe[UyXBL_CgQ�V�UfNBL^V K UyUgdTEFMOZ\LvGJNDQ�Z\UyXBjTeoL+X­Cgb K U e]ËyG)NTP�Q�SBL¤ÛñMONcX¡� K UyUgd-UO��M s b � ü ��MONTXü£¢ h hfh7hfh�hfh�hfhfh�hfh�hfh7hfhfh�hfh�hfh�hfhfh�hfh7hfh�hfhfh�hfh�hfh�hfhfh7hfh�hfh�hfhfh�h �
t h ª ÅÌU¿dTZ�L^�_L[NDQWQ�SBLfe[U_I1dBG K L^ZÇ�	Z\U_IöGJNDQ�L^Z\e]STM_NBP_GJNBPfQ\SBL�G®Q\L[Z]M/Q\G)UgNzMONcX-ÆyÜ K UyU_d`MON>GJNDQ�L^P_L[ZWV
G)Q�SQ\SBLf�/M K jBLf±[L^Z�U6GJExM_XBX L+X³Q\U1Q�SBLf±[Ü5e[UyU_Z]X G)NcM/Q�L7GJNzL+M_e]S`G®Q\L[Z]M/Q�GJU_N�h hfh�hfhfh7hfh�hfh�hfhfh�h ÷
t h t ��L^ZH�	UgZ�I-MONceoL1Z�L+EHj K Q]E°UgN�� K M/QH�	UgZ�I i¥¤ Q�Ugd K L[��Q s C�� K M/QH�	UgZ�I ã ¤ Q\U_d�Z\G)PgSDQ s C�� K MOQH�	U_Z\I �¤ I6G|XBX K L K L[��Q s C­� K MOQH�	U_Z\I ÿ ¤ I1GJXBX K L6Z�GJP_SDQ s MONTXR� K M/QH�	UgZ�I � ¤ bÀUOQ�Q�UgI K Lo��Q s h�Å}SBL¿E�I-M KJK¦§¦ G)NTXBGJe^M/Q�L+E³MÍZ\jBNlQ�STMOQ>e[MONÏbÀLRE�L[L[NlGJNrUOQ�STL[Z-dBG|e�Q\jBZ�L+E[CW�	UgZ>MÍEHGJI1G K MOZ>e[U_N ÈcP_jBZ]M/Q\G)UgN

¤ E�Q]MONTXBM_Z\XzZ\L K M/ÆBM/Q\G)UgN#C ª t Á â P_Z\GJX s CyQ�UyUTh h�hfhfh�hfh7hfh�hfhfh�hfh�hfh�hfhfh7hfh�hfh�hfhfh�h ª+;t h © ��L^ZH�	UgZ�I-MONceoLxZ\L^E�j K Q\E}�	UgZv� K M/Q��	U_Z\I ü U_NzQ�STL K L[��Q^CTM_NTX{� K M/QH�	UgZ�Iö¯ÏUgN>Q\SBLfZ\G)PgSgQ+h hfhfh�h ª+;
© h ª ò·L^I1U_Z � U_Z\PgM_NBGJ±^M/Q\G)UgNx�	UgZ­Q�STLFQ�STZ�L^LFX G®Ã�L[Z\L[NDQÌXTM/Q\M K M � U_j Q]E[h i QÌQ�SBL�Q\U_d�Q\SBLFNBGJNBLÇE�L[dTM_Z\MOQ�LM_Z�Z]M � E��	U_ZWQ\SBLfbTMONcX V
GJE�L�XBM/Q]M K M � Ugj Q}e^MONzbcLfE�L[L[N�h ü L K U/VrQ\SBLfMOZ\Z\M � �	U_Z}Q\SBL�jBNBËyNBU/V
NTE^CM_NTX-Q\SBLfMOZ\Z\M � �	U_Z�Q�SBL�Z\L[I-MOGJNBGJNBP°�/M_Z�G|MOb K L^EWMOZ\L¤XBL[dBG|e�Q\L^X ¤ M_e^eoL+E�EHÜ�UgZ�GJL[NDQ\L^X-XBMOQ\M K M � U_j Q s hÅ}SBLfL+~DjTM/Q\G)UgN Ü�UgZ�GJL[NDQ\L^X>XTM/Q\M K M � Ugj QWjcEHL+E}U_N KJ� M-E�G)NBP K LfM_Z�Z]M � �	U_ZvM KJK XBMOQ\MBh h�hfh�hfhfh�h ªgª© h t ò � Ö�ó ��Ð1Z]M/Q\L^EFU_�­Q�SBL¤I°j K Q�GJP_Z\G|X-dBZ\U_P_Z]MOI{C_e[U_I1dTM_Z�GJNBPfQ\SBLvQ\SBZ�L^L¤X G)Ã�L[Z\L[NDQWXBMOQ\MOÜ K M � Ugj Q\E�	UgZRX G)ÃÀL^Z�L^NgQÊdTZ�Ugb K L^I E�G)±^L^E^h i KJK ò � Ö�ó �WÐqZ]M/Q\L^E{VWL[Z\LÍI6L+M_E�jBZ\L^XñjTEHGJNBPqMÏE�jBG®Q]MOb K LdTMgXBX GJNBPÉ�	U_Z1L^Mge]SÔdBZ\U_b K L[I E�GJ±[L{MONTXlXBM/Q]M K M � Ugj Q^C�MONTX�Q�SBL{bÀL^EHQ1dÀUgE\E�G)b K L K UyU_d¼U_Z]X L[Z+hÅÌU_d K Lo��QF�	UgZ�� K MOQH�	U_Z\I i COQ\U_d-Z\G)PgSgQÇ� K MOQH�	UgZ�I ã C_bÀUOQHQ\U_I K L[��QW� K MOQH�	U_Z\I ÿ CgM_NTX-� K M/Q��	U_Z\I� bcU_QHQ�UgI Z\G)PgSDQ^h hfh�hfh�hfh7hfhfh�hfh�hfh�hfhfh�hfh7hfh�hfhfh�hfh�hfh�hfhfh7hfh�hfh�hfhfh�h ª+©© h © ¯FÆ M_I1d K L�U_�ÌdTMgE�E�G)NTP1M6VWU_Z\Ë EHdTMgeoL7UOÃ­EHL[Q}Q�U³M¿�	jBNTeoQ�GJU_N#C Q\STM/Q
Q\Z�L+M/Q]E}G®QxMgE
M © ÿ MOZ\Z]M � h h ª ø© h ø ò � Ö�ó ��ÐfZ]M/Q\L^E��	U_Z�X G)ÃÀL^Z�L^NgQ�dTMgXBX GJNBPgEÌU_N¿�/MOZ\G)UgjTEÌM_Z\e]STG®Q\L^e�Q\jBZ\L^E^C+jcEHGJNBP¤Q�SBLWV
SBU K LWI°j K Q�G)ÜPgZ�G|X`dBZ�UgP_Z]MOI{CBM1dBZ\U_b K L[I EHGJ±[LfU_� ª t Á â MONTXzQ�STLfQ�SBZ\L[L3XBG®Ã�L[Z\L[NDQ¤XBMOQ\M K M � Ugj Q\E^hÇ� K M/Q��	U_Z\Ii Q�U_d K Lo��Q+C�� K M/QH�	UgZ�I ã Q�U_daZ\GJP_SDQ^C�� K M/Q��	U_Z\I ÿ bcU_QHQ�UgI K L[��Q¿MONTXa� K MOQH�	UgZ�I � bÀUOQ�Q�UgIZ\G)PgSDQ^h h7hfh�hfh�hfhfh�hfh�hfh7hfhfh�hfh�hfh�hfhfh�hfh7hfh�hfhfh�hfh�hfh�hfhfh7hfh�hfh�hfhfh�h ª ¬© h�¬ ��L^ZH�	UgZ�I-MONceoL³Z\L^E�j K Q\E¿U_N¼� K MOQH�	UgZ�I i �	U_Z1MREHQ\MONcXBMOZ]XaZ\L^XyÜ5b K M_e]Ë � MOjTE\E�Ü�ÐyL^GJX L K I1L[Q�SBU XV
G)Q�S³X G)Ã�L[Z\L[NDQ K UyUgd¿GJNDQ�L[Z]e]STM_NBP_L+E[C/UgN1M ª t Á â PgZ�G|X­COjTE�GJNBP3MON1M_e^eoL^E\EHÜ�UgZ�GJL[NDQ�L+X°XBMOQ\M K M � U_jBQ^hi Z�L+M_E�U_NTM_b K LvdTM_XTX G)NTP¿V}M_E�jTE�L^X-�	UgZWM K)K dBZ\U_PgZ\M_I-E[CgG)N`eoU_NDQ\Z\MgE�Q�Q�U6UOQ�STL[ZWI6L+M_E�jBZ\L[I1L[NDQ\E^CV
SBL^Z�L6Q\SBL1bcL+E�Q3dTMgXBX GJNBP{VWMgE�X LoQ\L[Z\I6GJNBL+XÉE�L[dTM_Z\MOQ�L K)� �	UgZ7L+M_e]SYdBZ\U_P_Z]MOI{h°Å}STL¿Q\U_d K L[��QPgZ\M_dBS>E�SBU/VvEFQ\SBL�ò � Ö�ó ��Ð-Z\MOQ�L^E^CgQ�U_dzZ�GJP_SDQ�Q�SBL Ö ª e[Mge]SBLxI1G|E�E�L^E^CyI6G|XBX K L K L[��Q Ö�t e^M_e]SBLI1G|E�E�L^E^C�I1GJXBX K L`Z�GJP_SDQ Ö © e^M_e]SBLzI6G|E\EHL+E[C�MONcX�bÀUOQHQ\U_I K Lo��Q6Q�SBL{Å Ö�ü I1GJE\E�L^E^hYÅ}SBLzbTMOZ]EVWL[Z\L�U_Z]X L[Z\L^X>G)N·X L+E�e[L[NTX GJNBP-ò � Ö�ó �WÐ³UgZ\XBL[Z ¤ E�L[L�Q\U_d K L[��QvP_Z]MOdBS s h hfhfh7hfh�hfh�hfhfh�h ª �øTh ª ��EHL^jTX UOÜ�eoU X LF�	U_Z�E�Q]MONTXBM_Z\X3Z�L+XyÜ�b K Mge]Ë � M_jTE�EHÜ�ÐyL[G|X L K GJI6d K L^I6L^NDQ\M/Q\G)UgN#C&Q�STLW�v¯ Ö�i ÛÔI-M_e[Z�Ue^M K eoj K M/Q\L^E�Q\SBL��	U KJK U/V
GJNBP Ý�¨ª©B« ¬i« ­vØ ¤�® ©B« ¬i« ­gÙ°¯�©B« ¬i« ­d¨F©$±³²n« ¬Z« ­OÙ6´6©B« ¬i« ­d¨F©"µ@²n« ¬i« ­OÙ°¶a©$« ¬Z« ­d¨ª©B« ¬i±³²n« ­_Ù· ©$« ¬i« ­i¨ª©B« ¬>µ�²§« ­}Ù¹¸º©B« ¬i« ­d¨F©$« ¬i« ­"±³²�Ù k ©B« ¬i« ­"¨ª©B« ¬i« ­nµ�² s\Ò Þ»©B« ¬i« ­ h h�hfh�hfh�hfhfh7hfh�hfh�hfhfh�h ª ÁøTh t �½¼�¾^jTXW¿OÜ�e>¿ XW¾¤�À¿_Z}�	j�¼�¾+XzZs¾^X Ü�bPÁÃÂ_e]Ë � Â_jb¼s¼�Ü�Ð]¾;Ä|XW¾"ÁaÄÆÅ1dPÁÇ¾;ÅÈ¾;É�ÊnÂZÊËÄÇ¿BÉ�h h�hfhfh7hfh�hfh�hfhfh�h ª ÁøTh © Â s � j�¼�¾+X Ö ¿]¿_d�¼ Ý ÊsÌP¾ÇZs¾^X�d{¿BÄÇÉ�Ê�ÄÇÉ3dPÁÃÂ$ÉP¾�Í{ÂBÉTXÎÂ/�ÏÊs¾[ZsÐ»Â_Z\Xb¼,ÊËÌP¾�bPÁÃÂ_e]Ë7d�¿NÄÆÉ�ÊÌb{¾;ÁÇ¿ZÐÑÄÆÉ°dPÁÇÂBÉP¾ÍÏÒ�Ó�ÂOZs¾7Zs¾;ÁÃÂ/ÆW¾dÔ�Ês¿BÕB¾;ÊËÌP¾"Ö
b s ü ÁÆ¿ e]ËN¾"Ôz�×ÊË¾;ÖnÂZÊsÄÆ¿NÉb¼ Ý ÔWÄÇ¼�dPÁÃÂ � ¾dÔØÂBÖË¾ºÊwÐ»¿6bbÁÆ¿ e]ËB¾dÔÙÄÆÊË¾"ÖsÂ$ÊËÄÇ¿BÉb¼"ÚÖs¾"ÔÛÂ$ÉbÔ`bPÁÃÂ_e]Ë>d�¿NÄÆÉ�Ês¼£ÄÇÉÜÔWÄ)Ã{¾"ÖË¾"ÉNÊvdbÁÇÂBÉP¾"¼ÝÂBÖË¾7jBd,ÔPÂZÊs¾"ÔÞÄÇÉØ¿NÉP¾Î¼wÊs¾[d#h hfhfh7hfh�hfh�hfhfh�h tBß

© Á
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