
���������
	���
����	���������������������� �!�����"�����$#&%'�(�!	(�)�+*,	�-.	
�����!/��!0!�1�32

4�5�687�9;:<6�=
>@?&5 A�B(CEDGFIHJ4LKEMNMOK�P
P�KEQSR

TVU3WYX U3Z\[^]^_S`EacbedfU3WgWhU
ikjmlcn�jpokqmrmr8sgt�jpu�vwrpxysgvczc{

|�}�~m�^U3aJ�G�,]y�eb�c}gdN�8�c�
�c{k�E���k�cu��mqmrwr�sgtmjcuJvmrpx s�vczp{

�(�������!���������(���@�������3�
���!��� ���¢¡;£��¤ ����� ������m�e¥y�p¦<§3���������¨

©ª���¢¡m�E�<¡3«k���p��� ���¢¡«E¬®¯©I°�±�°�°�²J³´±�²�µ�±



¶,·�¸�¹eº�¸�¹y»

¼¾½1¿ ÀcÁmÂ Ã�Ä^ÅmÀcÆYÂÇ¿ ¼
È É®ÂÇÊOËeÆYÌgÍÀcÆYÂÇ¿ Î

²Ï�ÐÒÑ���� ��¡m����Ów¡m�������VÏ�Ï�Ï�Ï�Ï�Ï�Ï®Ï�Ï�Ï�Ï�Ï�Ï�Ï�Ï�Ï�Ï�Ï®Ï;Ï®Ï�Ï�Ï�Ï�Ï�Ï�Ï�Ï�Ï®Ï;Ï®Ï�Ï�Ï�Ï�Ï�Ï�Ï�Ï�Ï °
²3Ï�Ð�Ï�Ð Ô��!¦p�Õ¡��<¡�� �����¤(Ï�Ï�Ï�Ï®Ï�Ï�Ï�Ï�Ï�Ï�Ï�Ï�Ï�Ï�Ï®Ï;Ï®Ï�Ï�Ï�Ï�Ï�Ï�Ï�Ï�Ï®Ï;Ï®Ï�Ï�Ï�Ï�Ï�Ï�Ï�Ï�Ï °
²3Ï�Ð�ÏÖ² ¯��×3�ÙØyÚÛ�!¦p�®ØeÜE����!¤ ¤������¤¾Ï�Ï�Ï�Ï�Ï�Ï�Ï�Ï®Ï;Ï®Ï�Ï�Ï�Ï�Ï�Ï�Ï�Ï�Ï®Ï;Ï®Ï�Ï�Ï�Ï�Ï�Ï�Ï�Ï�Ï Ý
²3Ï�Ð�ÏÖ° Þ3��¦p� �������ª¡m����Ï�Ï�Ï®Ï�Ï�Ï�Ï�Ï�Ï�Ï�Ï�Ï�Ï�Ï®Ï;Ï®Ï�Ï�Ï�Ï�Ï�Ï�Ï�Ï�Ï®Ï;Ï®Ï�Ï�Ï�Ï�Ï�Ï�Ï�Ï�Ï Ý
²3Ï�Ð�Ï Ý ©�� ��� §3�ß�!����¦�ØeÜE�� �p¤ ¤ �����¤àÏ�Ï�Ï�Ï�Ï�Ï�Ï�Ï®Ï;Ï®Ï�Ï�Ï�Ï�Ï�Ï�Ï�Ï�Ï®Ï;Ï®Ï�Ï�Ï�Ï�Ï�Ï�Ï�Ï�Ï Ý
²3Ï�Ð�ÏÖá âã�äßE�1¡m� �p�ß�!�E�åÏ�Ï®Ï�Ï�Ï�Ï�Ï�Ï�Ï�Ï�Ï�Ï�Ï®Ï;Ï®Ï�Ï�Ï�Ï�Ï�Ï�Ï�Ï�Ï®Ï;Ï®Ï�Ï�Ï�Ï�Ï�Ï�Ï�Ï�Ï Ý
²3Ï�Ð�ÏÖæ äç�èEéEäkê�E�1¡m� �p�ß�!�E�ëÏ�Ï�Ï�Ï�Ï�Ï�Ï�Ï�Ï�Ï�Ï®Ï;Ï®Ï�Ï�Ï�Ï�Ï�Ï�Ï�Ï�Ï®Ï;Ï®Ï�Ï�Ï�Ï�Ï�Ï�Ï�Ï�Ï á
²3Ï�Ð�ÏÖì í�ã�êEè�îwêEéç)E�<¡�� �!�@�!�E��Ï�Ï�Ï�Ï�Ï�Ï�Ï�Ï�Ï�Ï®Ï;Ï®Ï�Ï�Ï�Ï�Ï�Ï�Ï�Ï�Ï®Ï;Ï®Ï�Ï�Ï�Ï�Ï�Ï�Ï�Ï�Ï á
²3Ï�Ð�ÏÖµ ïEäçEð�ñòE�1¡m���!�ß�!�E�\Ï®Ï�Ï�Ï�Ï�Ï�Ï�Ï�Ï�Ï�Ï�Ï®Ï;Ï®Ï�Ï�Ï�Ï�Ï�Ï�Ï�Ï�Ï®Ï;Ï®Ï�Ï�Ï�Ï�Ï�Ï�Ï�Ï�Ï á
²3Ï�Ð�ÏÖó ômõ�îcèÇíJö�E�1¡m� �p�ß�!�E�ëÏ�Ï�Ï�Ï�Ï�Ï�Ï�Ï�Ï�Ï�Ï®Ï;Ï®Ï�Ï�Ï�Ï�Ï�Ï�Ï�Ï�Ï®Ï;Ï®Ï�Ï�Ï�Ï�Ï�Ï�Ï�Ï�Ï æ
²3Ï�Ð�Ï�Ðw±ø÷���ß�3¤ù¡�¦!� ��¤ ¤SÑ��!¤ ���!×Vú(���k¦1ûE¤ßÏ�Ï�Ï�Ï�Ï�Ï®Ï;Ï®Ï�Ï�Ï�Ï�Ï�Ï�Ï�Ï�Ï®Ï;Ï®Ï�Ï�Ï�Ï�Ï�Ï�Ï�Ï�Ï æ

²ÏÖ²ü¥e�<¡��¤��g��� ��¡m�������ýÏ�Ï�Ï�Ï�Ï�Ï®Ï�Ï�Ï�Ï�Ï�Ï�Ï�Ï�Ï�Ï�Ï®Ï;Ï®Ï�Ï�Ï�Ï�Ï�Ï�Ï�Ï�Ï®Ï;Ï®Ï�Ï�Ï�Ï�Ï�Ï�Ï�Ï�Ï ì
²3Ï ²3Ï�Ð Ø�Ük�3� �!¤�¤ �����VE�1¡m� �p�ß�!�E�ëÏ�Ï�Ï�Ï�Ï�Ï�Ï�Ï�Ï®Ï;Ï®Ï�Ï�Ï�Ï�Ï�Ï�Ï�Ï�Ï®Ï;Ï®Ï�Ï�Ï�Ï�Ï�Ï�Ï�Ï�Ï µ
²3Ï ²3ÏÖ² ¯���@����SÞ�3�¦!� �������ª¡m���^Ï�Ï�Ï�Ï�Ï�Ï�Ï�Ï�Ï�Ï®Ï;Ï®Ï�Ï�Ï�Ï�Ï�Ï�Ï�Ï�Ï®Ï;Ï®Ï�Ï�Ï�Ï�Ï�Ï�Ï�Ï�Ï µ
²3Ï ²3ÏÖ° Þ3��¦p� ������þ �����k���!�S�ª¡m���ÿÏ�Ï�Ï�Ï�Ï�Ï�Ï�Ï�Ï®Ï;Ï®Ï�Ï�Ï�Ï�Ï�Ï�Ï�Ï�Ï®Ï;Ï®Ï�Ï�Ï�Ï�Ï�Ï�Ï�Ï�Ï µ
²3Ï ²3Ï Ý ÷���ß�ß¯�<¡m���!�ß�p�k� Ï®Ï�Ï�Ï�Ï�Ï�Ï�Ï�Ï�Ï�Ï�Ï®Ï;Ï®Ï�Ï�Ï�Ï�Ï�Ï�Ï�Ï�Ï®Ï;Ï®Ï�Ï�Ï�Ï�Ï�Ï�Ï�Ï�Ï µ
²3Ï ²3ÏÖá �(���ß�Ç����3×ßE�<¡�� �!�@�!�E�+Ï�Ï�Ï�Ï�Ï�Ï�Ï�Ï�Ï®Ï;Ï®Ï�Ï�Ï�Ï�Ï�Ï�Ï�Ï�Ï®Ï;Ï®Ï�Ï�Ï�Ï�Ï�Ï�Ï�Ï�Ï ó
²3Ï ²3ÏÖæ îcâßE�1¡m���!�ß�!�E�\Ï�Ï�Ï®Ï�Ï�Ï�Ï�Ï�Ï�Ï�Ï�Ï�Ï�Ï®Ï;Ï®Ï�Ï�Ï�Ï�Ï�Ï�Ï�Ï�Ï®Ï;Ï®Ï�Ï�Ï�Ï�Ï�Ï�Ï�Ï�Ï Ðc±
²3Ï ²3ÏÖì ômõ�îcèÇíJö�E�1¡m� �p�ß�!�E�ëÏ�Ï�Ï�Ï�Ï�Ï�Ï�Ï�Ï�Ï�Ï®Ï;Ï®Ï�Ï�Ï�Ï�Ï�Ï�Ï�Ï�Ï®Ï;Ï®Ï�Ï�Ï�Ï�Ï�Ï�Ï�Ï�Ï Ðc±
²3Ï ²3ÏÖµ õEö�î � ç.E�1¡m���!�ß�!�E�\Ï®Ï�Ï�Ï�Ï�Ï�Ï�Ï�Ï�Ï�Ï�Ï®Ï;Ï®Ï�Ï�Ï�Ï�Ï�Ï�Ï�Ï�Ï®Ï;Ï®Ï�Ï�Ï�Ï�Ï�Ï�Ï�Ï�Ï Ð�Ð
²3Ï ²3ÏÖó �ã���õEöÛî � ç)E�<¡�� �!�@�!�E��Ï�Ï�Ï�Ï�Ï�Ï�Ï�Ï�Ï�Ï®Ï;Ï®Ï�Ï�Ï�Ï�Ï�Ï�Ï�Ï�Ï®Ï;Ï®Ï�Ï�Ï�Ï�Ï�Ï�Ï�Ï�Ï Ðc²

²ÏÖ° ��������@��Ów¡m������� Ï�Ï�Ï�Ï�Ï�Ï�Ï®Ï�Ï�Ï�Ï�Ï�Ï�Ï�Ï�Ï�Ï�Ï®Ï;Ï®Ï�Ï�Ï�Ï�Ï�Ï�Ï�Ï�Ï®Ï;Ï®Ï�Ï�Ï�Ï�Ï�Ï�Ï�Ï�Ï Ðc²
²3Ï °3Ï�Ð £���� �����!� ¤��	����.¡m�×�Øe���E��������@�!�E�ù¯����¦!�p¤SÏ�Ï®Ï;Ï®Ï�Ï�Ï�Ï�Ï�Ï�Ï�Ï�Ï®Ï;Ï®Ï�Ï�Ï�Ï�Ï�Ï�Ï�Ï�Ï Ðc²
²3Ï °3ÏÖ² Ø������@���Ç¡m� �����
ª�����!� ¤1¡m���m�y£��3�����¢¡m����Ów¡m�������OÏ®Ï;Ï®Ï�Ï�Ï�Ï�Ï�Ï�Ï�Ï�Ï®Ï;Ï®Ï�Ï�Ï�Ï�Ï�Ï�Ï�Ï�Ï Ðc°
²3Ï °3ÏÖ° £�����¡�� �¢¡m�E�
ØeÜE����!¤ ¤������¤¾Ï�Ï�Ï�Ï�Ï�Ï�Ï�Ï�Ï®Ï;Ï®Ï�Ï�Ï�Ï�Ï�Ï�Ï�Ï�Ï®Ï;Ï®Ï�Ï�Ï�Ï�Ï�Ï�Ï�Ï�Ï ÐpÝ
²3Ï °3Ï Ý �(���ß����� E���E³h�pÜk�3� �!¤�¤ ����� Ø������@���Ç¡m� �����VÏ®Ï;Ï®Ï�Ï�Ï�Ï�Ï�Ï�Ï�Ï�Ï®Ï;Ï®Ï�Ï�Ï�Ï�Ï�Ï�Ï�Ï�Ï ÐpÝ
²3Ï °3ÏÖá ¥^¡��8���(���ß�3� �!¤�¤ ����� Ï�Ï�Ï�Ï�Ï�Ï�Ï�Ï�Ï�Ï�Ï®Ï;Ï®Ï�Ï�Ï�Ï�Ï�Ï�Ï�Ï�Ï®Ï;Ï®Ï�Ï�Ï�Ï�Ï�Ï�Ï�Ï�Ï ÐpÝ

²Ï Ý ���¤�¦!�!���¢¡m��!���¤&Ï�Ï�Ï�Ï�Ï�Ï�Ï®Ï�Ï�Ï�Ï�Ï�Ï�Ï�Ï�Ï�Ï�Ï®Ï;Ï®Ï�Ï�Ï�Ï�Ï�Ï�Ï�Ï�Ï®Ï;Ï®Ï�Ï�Ï�Ï�Ï�Ï�Ï�Ï�Ï Ðcá
²3Ï ÝÇÏ�Ð ¥^¡��8��� ¡c¨������Ï�Ï�Ï®Ï�Ï�Ï�Ï�Ï�Ï�Ï�Ï�Ï�Ï�Ï®Ï;Ï®Ï�Ï�Ï�Ï�Ï�Ï�Ï�Ï�Ï®Ï;Ï®Ï�Ï�Ï�Ï�Ï�Ï�Ï�Ï�Ï Ðcá
²3Ï ÝÇÏÖ² ÞÇ¡m�3���ªÔ��!� �p¦!� �����\Ï�Ï®Ï�Ï�Ï�Ï�Ï�Ï�Ï�Ï�Ï�Ï�Ï®Ï;Ï®Ï�Ï�Ï�Ï�Ï�Ï�Ï�Ï�Ï®Ï;Ï®Ï�Ï�Ï�Ï�Ï�Ï�Ï�Ï�Ï Ðcá
²3Ï ÝÇÏÖ° �����ß���<¡�� �����¤\Ï�Ï�Ï�Ï®Ï�Ï�Ï�Ï�Ï�Ï�Ï�Ï�Ï�Ï�Ï®Ï;Ï®Ï�Ï�Ï�Ï�Ï�Ï�Ï�Ï�Ï®Ï;Ï®Ï�Ï�Ï�Ï�Ï�Ï�Ï�Ï�Ï Ðcá

Î��@É.É����������EÁ���� É É�Â8ÊOËeÆgÌ��EÁ ¼��
°Ï�ÐÒ¥^¡m�Ç��Ô�� �	���!�(£��E� �!�´�h¡m¦p��Ï�Ï�Ï®Ï�Ï�Ï�Ï�Ï�Ï�Ï�Ï�Ï�Ï�Ï®Ï;Ï®Ï�Ï�Ï�Ï�Ï�Ï�Ï�Ï�Ï®Ï;Ï®Ï�Ï�Ï�Ï�Ï�Ï�Ï�Ï�Ï Ðcæ
°ÏÖ² þe�1¡m����¡m¤�Ï�Ï�Ï�Ï�Ï�Ï�Ï�Ï�Ï�Ï®Ï�Ï�Ï�Ï�Ï�Ï�Ï�Ï�Ï�Ï�Ï®Ï;Ï®Ï�Ï�Ï�Ï�Ï�Ï�Ï�Ï�Ï®Ï;Ï®Ï�Ï�Ï�Ï�Ï�Ï�Ï�Ï�Ï Ðcæ

� ��ËeËeÌYÆ�ÅmÍ3ÀwÆgÂ8¿ ÀcÂ �SÍ3ÁmÍÌYÌ!�EÌ#"ÛÆgÊ ÄyÌgÍÀcÆ¢ÂÇ¿ ¼%$
Ý8Ï�Ð¾Ø&���!�E�'��E×�!�&�S�3� ���ß��Ów¡�� �����¤øÏ�Ï�Ï�Ï�Ï�Ï�Ï�Ï�Ï�Ï®Ï;Ï®Ï�Ï�Ï�Ï�Ï�Ï�Ï�Ï�Ï®Ï;Ï®Ï�Ï�Ï�Ï�Ï�Ï�Ï�Ï�Ï Ðcµ
Ý8ÏÖ²ü¥^¡m�Ç��Ô�� �	���!�(£��ß�3���p�ß�!�E�<¡�� ������Ï�Ï�Ï�Ï�Ï�Ï�Ï�Ï�Ï�Ï®Ï;Ï®Ï�Ï�Ï�Ï�Ï�Ï�Ï�Ï�Ï®Ï;Ï®Ï�Ï�Ï�Ï�Ï�Ï�Ï�Ï�Ï ²�±

( "�ÄyÊOÊOÍ3Á*) È%+
� ,.Ë-�E¿&½��.�!Ä&�/� È�¼
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B:C�DFE�GFH�I*E
JLKNMPO�ORQTSUM.VXWZYAM.[X\F]=SPKN[XSP^�QTVF\`_�aXS�_![XS�^RQTVb\cVbS.deO�fhgiM.a!fiS�Kjfi[#O�QT\F[X\`K�aX\b]lkmS�Q?\`noV`fi\`K�a!gip�QT\FMPghfiq`fhKAr�QT\`_

s \`QT[!fhY�fhghfia!p�SPk%ORQTSUrPQTMUd�[FtRfhKua!W�\?VFS�K�aX\Fv*a-SPkwa!W�\yxzgiMPKArP^AM.rU\.{-|&W�\-fideO�gi\Fd�\`K�aXMUa!fiSPKNSPk}a!W�fi[#M�ORO�QTS.MUV~WfhK�M�O/SPQTaXM�YRgi\ ��QT\ s \`QT[X\=x�VFSUdeORfhgi\TQT�jVbMPghgi\F]�� rmr fi[�]�\F[XV`QXfhY/\F]/{�|&WA\�VFSUdeORfhgi\TQ�aXMP��\F[�M�QXYRfia!QTM�QTp�xk�^RKAVFa!fiSPKA[#MU[&fhKRO�^�aFtAMPKA]�QT\`KA]R\`QT[-a!WA\Fd�QT\ s \`QT[!fhYRgi\Ut/MPKA]�t�fhK�M.]�]*fia!fiSPK%t�M�^�aXSUd�M.a!fiVFM�ghgipZrU\`KA\`QTM.aX\F[-a!WA\`fhQQT\ s \`QT[X\-k	^RKAVFa!fiS�K�[F{�|�WA\-[Xp*[XaX\Fd�fi[-[!^�n�V`fi\`K�a!gip�rU\`K�\TQTMPg%aXSeVbSPQXQT\FVFa!gip�WAMPKA]�gi\?VbS.deO�gi\Fv�]RMUaXMea�p.O/\F[&M�K�]aXS?WAMPKA]�gi\?VFSUdeO�gi\Fv�VFS�K�a!QTSPg/�ASP��[!^AVXW�M.[�QT\FV`^�QT[!fiSPK�M�K�]�fhK�aX\`QX_�defiv.fhKAre�!^AdeO�fhK�[Xa!QX^AVFa!fiS�K�[F{-|&WA\#VFSUde_
O�fhgi\`Q�fi[#]�\F[!firPKA\F]=aXSeY/\?r.\TK�\`QTM�gh_mOR^�QXO/S.[X\Ut}aXSeY/\#^A[X\F]�fhK�M�K�p�M�ORO�ghfiVFM.a!fiS�K�QT\F�.^�fhQXfhK�r�\Tn�V`fi\`K�a-QT\ s \`QT[X\\bv*\FV`^Aa!fiSPK=VFM�O�M�YRfhghfia�p.{-J7[!fid'ORgi\'d�M.VTQTSefhK�aX\`QXkmMUVF\#fi[&^�[X\F]:aXS�WA\`ghO:QT\FaXMPQTrU\Fa-a!W�\�VFS.deO�fhgi\`QyaXSe]*fh�/\`QT\`K�a
M�ORO�ghfiVFMUa!fiSPK�]�S.d�MPfhKA[F{�J#[#M:VFM.[X\�[Xa!^�]�p.t}a!WA\�MPO�O�ghfiVFM.a!fiS�K�SPk�� rmr aXS:SPOAa!fidefi[Xa!fiVcOAMPQTM�ghgi\`g-[!fid?^RgiMUa!fiSPK
fi[-ORQT\b[X\`K�aX\F]/{'�LO�a!fid'fiqFM.a!fiS�K�[Ft}[!^AVXW�MU[��'���T�b�����F ��F��¡�¢?�`£i¤�¥P¤�¡*��t�M�QT\#ORQT\F[X\TK�aX\F]Za!WAM.a-W�\TghO�fhK�QT\F]*^�V`fhKAr
a!WA\?S s \`QXWA\FMU]R[�a!W�MUaLd�MPp�Y/\?M.]�]�\F]�kmSPQ�MUV~W�fi\ s fhKArcQT\ s \`QT[!fhYRfhghf�a!pU{

¦ § ¸�¹�¨^·Z©«ª=¬(¹&!·�¸
®-\ s \`QT[!fhY�fhghf	a�pZfi[eM�^�[X\Tk	^Rg�O�QTSPO/\`QTa�plfhK¯d�MPK�p�M�ORO�ghfiVFM.a!fiS�K/[Ft&[!^AVXW�MU[?]R\`Y�^Ar.rPfhKArRt�]RMUaXMPYAM.[X\�QT\FVFS s \`QTp.tM�K�]°SPOAa!fidefi[Xa!fiVZOAMPQTM�ghgi\`g'[!fid�^�giM.a!fiS�K�{²±	K°a!W�\F[X\�M�ORO�ghfiVFMUa!fiS.K�[Ft?a!WA\�KA\F\F]�M�QXfi[X\F[�aXS�^�K�]�S«\`QXQTSPKA\FSP^A[
S�Q�^RK��&M�K�aX\F]�VXWAMPKAr.\F[:aXS�a!W�\�[XaXMUaX\�SPkya!W�\�O�QTS.r�QTM.d�{ ®-\ s \TQT[!fhYRfhghf�a!p SPkyMZORQTSUrPQTMUd³QT\F�.^�fhQT\F[:a!W�MUafhK�kmS�QTd�M.a!fiS�K7fi[�KA\ s \`Q:]�\F[Xa!QTS�p.\F]�]*^�QXfhK�r«a!WA\�ORQTSUrPQTM.d´\bv*\FV`^Aa!fiSPK%{4µ}QTS.rPQTMUd�[��&QXfiaXaX\`K�fhK�O/S�OR^�giMPQrU\`KA\`QTMPgh_mO�^RQXO/SU[X\�giMPKArP^AM.r.\b[Ft/[!^�VXW=M.[�x�MPKA]�µ}M.[XVbMPgmt/aX\`KA]�aXSeY�\�fhQXQT\ s \`QT[!fhY�gi\ofhK:K�MUa!^RQT\U{&¶L^A\'aXS�a!W�\
s \`QTpeKAM.a!^�QT\?SPkwa!W�\-giMPKArP^AM.r.\�VFSPKA[Xa!QX^�VbaX[FtR[XSUd�\#fhK�kmSPQTd�MUa!fiSPK�fi[-]�\F[Xa!QTS�p.\F]:M.[&a!WA\#ORQTSUrPQTMUd·\Fv*\FV`^AaX\F[Ftd�MP�*fhKAr#a!WA\¸ORQTSUrPQTMUd7]*fhn�V`^�gia¸aXS-\Fv*\bV`^�aX\�fhKeQT\ s \`QT[X\.{}¹�S��&\ s \TQ�t�MPK�p#O�QTS.rPQTMUd4VFM�K?Y/\¸d�M.]�\¸QT\ s \TQT[!fhYRgi\Y�p'VFM�QT\`k	^�ghgip�MP^Ar.d�\TK�a!fhK�refia}fhK:[!^�VXW�M?�&M�p?a!WAM.a�a!W�\&fhK�kmSPQTd�M.a!fiSPK:Y/\`fhKAre]�\F[Xa!QTS�p.\b]oY�p'a!WA\�O�QTS.r�QTM.d4fi[
MUVFa!^AMPghgip�[XM s \F]�S�K�a!WA\#[!fi]�\�^A[!fhK�r�M.]�]�fia!fiS�K�M�g¸KASPK�_mfhK�a!QX^�[!f s \efhK�[Xa!QX^AVFa!fiS�K�[F{-|&WA\?MP^Ar.d�\`K�aX\b]cO�QTS.rPQTMUda!W*^A[�KAS.a}SPK�gip?QT\FaXMPfhKA[&a!WA\&[X\Fd�M�K�a!fiVF[¸S�k�a!WA\-SPQXfir�fhK�M�g�ORQTSUrPQTMUd�t.Y�^�a}M�gi[XS#Y/\FVFSUd�\F[}QT\ s \`QT[!fhY�gi\.{�º�^AV~WoMPKM�^�rUd�\`K�a!fhKAr�MPO�ORQTSUM.VXW�fi[-]R\b[XV`QXfhY/\F]�W�\`QT\Ut��&WRfiVXW:VFMPK:Y/\L^A[X\F]:aXS?a!QTMPKA[!kmSPQTd·M�K�p�rPf s \`K�»	fhQXQT\ s \`QT[!fhY�gi\�¼O�QTS.r�QTM.d½fhK�aXSZM�[X\Fd�MPK�a!fiVFM�ghgip�\F�.^�f s MPgi\`K�a�QT\ s \`QT[!fhY�gi\�O�QTS.rPQTMUd�{=|&W�\�MP^AaXS.d�M.a!fiV�r.\TK�\`QTMUa!fiSPK�SPk�a!W�\QT\ s \`QT[X\#O�QTS.r�QTM.d�fi[-MPgi[XS�]�\F[XV`QXfhY�\F]�{�º.^AV~WuMP^AaXS.d�MUaX\F]�d�\bMPKA[�k¾SPQ&QT\ s \`QT[!fhY�fhghf	a�p.t�MU[¸O�QT\F[X\`K�aX\F]�WA\`QT\.t*fi[^A[X\`k	^�gAMPKA]�fideO�SPQTaXMPK�a�[!fhKAVF\-a!W�\&M�ORO�ghfiVFMUa!fiSPK�VbS*]R\&VbMPK'Y/\&aXS*S#VbS.deO�gi\Fv?kmSPQ�d�M�K*^�M�g�a!QTM�K�[XVTQXfhO�a!fiS�K�M�K�]
S�O�a!fid'fiqFM.a!fiS�K�Y�p�W*^�d�M�K�fhKA[!O/\FVFa!fiS�K�{y±¾K:a!WA\#ORQT\b[X\`K�aXM.a!fiS�K�a!WAM.a&kmS�ghgiSP�-[Ft/a!WA\LO�QTS.r�QTM.d�[�MPQT\?M.[X[!^Ad�\F]
aXS#Y�\L�&QXfiaXaX\`K�fhK�a!WA\�x7giMPKArP^AM.r.\U{&¹#S��&\ s \`Q�tUa!W�\�aX\FVXWRK�fi�.^�\b[&MPQT\-\F�.^AMPghgip:MPO�ORghfiVFM�YRgi\'aXS?S.a!WA\`Q�[!fidefhgiMPQO�QTS*VF\F]*^�QTMPg}giMPKArP^AM.rU\F[�»T��¿h�*¿}µ}M.[XVFM�g�¼`{

ÀÂÁ¸ÃTÄ¸Å/ÆTÇ-ÈÉÅ�Ç�ÊZÁ�ËRÌUÁ�Í�Å/Ã~ÎÉÀ4ÁÐÏ�Á�Ë/Ñ�Æ`Ò'ÃTÁÔÓ°Ç-Õ½Ö'×�Å/ÆTÈ?Ø
±ma-d�M�pcY/\eKAS.aX\b]�a!W�MUa#[!O/\FVTfiMPghfiqF\F]«giMPKArP^AM.rU\F[eVbMPK�fhKA]R\F\b]ZY/\'VFMPQT\`k�^Rghgip=]R\TÙRKA\F]�fhK�[!^AV~W=M��&M�p:a!W�MUa
a!WA\`fhQ�VFSPKA[Xa!QX^AVFaX[ÐKA\ s \`Q}O/\`QTdefia�MPK�p']�\F[Xa!QX^�Vba!fiSPK:SPk�fhKRk¾SPQTd�MUa!fiSPK:]�^�QXfhKAr�O�QTS.r�QTM.dÚ\Fv*\FV`^Aa!fiSPK%{-±	K�SUa!W�\TQ

Ð



��SPQT]�[Ft.ORQTSUrPQTMUd�[¸�&QXfiaXaX\`K�fhK�[!^AVXW�giMPKArP^AM.rU\F[-MPQT\¸O/\TQXkm\FVFa!gipeQT\ s \`QT[!fhY�gi\.{&¹�S��&\ s \TQ�t*[!^�VXW�giM�K�r�^�MUr.\F[-MPQT\KAS.a-a!WA\#kmS*V`^A[-SPk�a!W�fi[#�&S�QX�/tR[!fhKAVF\'a!W�\bpcM�QT\#K�SUa-VFS.d�d�SPK�gip�^�[X\F]/{�Û�SPQT\FS s \`Q�t/a!W�\TQT\#fi[LM�K�fideO/S�QTaXMPK�a]*fi[Xa!fhKAVFa!fiSPKÚY/\Fa��&\F\`K a!WA\��&S�QX��]�\F[XV`QXfhY/\b]7W�\TQT\ZM�K�] S.a!WA\`Q�QT\TgiM.aX\F] �&SPQX��SPK O/\`QXkm\bVFa!gip�QT\ s \TQT[!fhYRgi\VbS.deO�^�a!fhKArR{�±	KZO/\TQXkm\FVFa-QT\ s \`QT[!fhY�fhghf�a!p.t�M�kmSPQT��MPQT]�k	^�K�Vba!fiSPK ��ÜFÝ MPKA]�fiaX[#QT\ s \`QT[X\�� ��ÜFÝ MPQT\']R\TÙRKA\F]�aXSY�\?VFS.d�d?^AaXM.a!f s \'SPK=a!WA\#O�QTS.rPQTMUdÞ[XaXMUaX\'ß¸à� � » � »�ß}¼X¼¸á�ß=á � »m� � »�ß}¼X¼
±¾K«SUa!W�\`Q��&S�QT]R[Ft ��ÜFÝ M�K�]N� ��ÜFÝ MPQT\�]�\`Ù�K�\F]«aXS�Y/\�O/\`QXkm\FVba�fhK s \`QT[X\F[�S�k#\bM.VXW«S.a!WA\`Q�â�{�¹�S��&\ s \TQ�tfhK=M�ORO�ghfiVFMUa!fiS.K�['SPk�SP^�Q#fhK�aX\`QT\b[XaFt/[!^�VXW�MU[LOAMPQTM�ghgi\`g&[!fid?^�giM.a!fiSPK%t}a!WA\�O�QTSPO�\`QTa!p�S�k�VFS.d�d?^AaXM.a!f s fia!p�fi[LfhKk¾M.VFa-K�SUaLKA\FVF\F[X[XM�QTp.{'±¾KA[XaX\FMU]�t%SPK�gip�a!W�\?gi\`kma#WAMPghk�SPk�a!WA\�O�QT\ s fiSP^A[?fi]R\`K�a!fia�plfi[?[!^�n�V`fi\TK�a#kmSPQ�ORQTMUVFa!fiVFMPgO�^�QXO/S.[X\F[Fà

� � » � »�ß}¼X¼}á7ß¸t�YR^Aa�ß�ãä � »m� � »�ß}¼X¼å�SPQ�\Fv*MUdeO�gi\.t�VFSPKA[!fi]R\TQ-a!W�\�kmSPghgiS��&fhK�r?k	QTMUr.d�\`K�a}fhK���W�fiVXW�MPK�fhQXQT\ s \`QT[!fhY�gi\#ORQTSUrPQTMUd7k	QTM.rUd�\`K�a �&æUÜFÝfi[�a!QTMPKA[!kmSPQTd�\F]ZaXS�M�QT\ s \`QT[!fhYRgi\ s \`QT[!fiSPK ��ÜFÝ Y�p�M.]�]*fhK�r�M�Y�fia s M�QXfiMPY�gi\�ç/t��&WRfhgi\�� ��ÜFÝ fi[�a!W�\'QT\ s \`QT[X\S�k �&æUÜFÝ à
�LQXfirPfhKAMPg ®-\ s \TQT[!fhYRgi\ ®-\ s \TQT[X\��o�u�è°é�ê}ë�n�é4ì/í

�&æUÜFÝ
î

�1��Ü�è�ï n4Ý
n°ð*é�è�í

vml*ñmv
è°ð*é n�í

ò

��o�u«è�é�ê}ë�n�é4ì/í
ç �1u ç í
��ÜFÝ
î

�1��Ü ç é·Ü!è�ïVn/Ý�Ý
n°ð*é�è�í

vml*ñmv
è°ð*é n�í

ò

��o�u«è�é ê}ë�n�é4ì/í
ç �1u ç í
� ��ÜFÝ
î

�1��Ü ç Ý
n�ó.é�è�í

vml*ñmv
è�ó.é n�í

ò
±¾KNa!WRfi[Ft%a!W�\�[XaXM.aX\�ß ä�ô è�õ�n�õ çAö�{�±�a-fi[?V`gi\FMPQ'a!WAM.a?� � » � »�ß}¼X¼ ä ß¸{'|&WRfi[#fi[#Y/\bVFMP^A[X\ è MPKA] n MPQT\QT\b[XaXSPQT\F]�aXS�a!WA\`fhQySPQXfirPfhKAMPg s MPgh^A\F[Ft/MPKA]�ç=»	Y/\`fhKAr�M�K�M.]�]�\F] s M�QXfiMPY�gi\�¼LQT\Fd�M�fhK�[-fhK=MZ¢*÷*¡�ø ù}¥T�*ú!�&[XaXMUaX\.{¹�S��&\ s \TQ�t � »m� � »�ß}¼X¼#ãä ß¸{µ}\`QXkm\FVFa?QT\ s \`QT[!fhYRfhghfia�p«[!^RO�O/SPQTaX[�a!W�\�O/S��&\`Q'S�k-a!WA\oQT\ba!QTM.V`fhKAr�SPk-\bv*\FV`^Aa!fiSPK«Y�pZ[XaXM�QTa!fhK�r�k	QTSUd�a!W�\Ù�KAMPg}[XaXMUaX\?MPKA]�QT\ s \TQT[X\?VFS.deO�^Aa!fhK�r:aXSP��MPQT]�[La!WA\#fhK�fia!fiMPg�[XaXM.aX\.{�º.^�VXW�O/S��&\TQLfi[-K�SUa-MPgi�&M�p*[LKA\FVF\b[X[XMPQTpk¾SPQ�a!WA\�ORQTMUVFa!fiVFM�g?MPO�O�ghfiVFM.a!fiS�K/[�[!^�VXW�MU[�SPOAa!fidefi[Xa!fiVZ[!fid?^�giM.a!fiSPKwt#fhK��&W�fiV~W°kmSPQT�&M�QT]�QT\ s \`QT[!fhY�fhghf�a!p�fi[[!^�n�V`fi\TK�aF{�|&WA\cQT\F]*^�Vb\F]jO/S��&\TQ�SPkya!WRfi[�a!p.O�\�SPku��WAMPghkT�ZQT\ s \`QT[!fhY�fhghf	a�p�VFMPK°a!QTM�K�[!giMUaX\ZaXS=[XM s fhK�rU[ofhKQX^�K�a!fid�\'MPKA]�d�\Fd�S�QTp�S s \`QXWA\FM.]�[F{

Ó°Ç-Õ½Ö'Æ`ÃTÄ¸Å/ÆTÇ-ÈÉÏ'Ñ%û«üRÈ-Å/Á¸Ë/Ö'Ë/ÁÐÅ/Ä�Å/Æ`Ç-È
±	K�a!WA\�VFMU[X\�SPk?W�firPW�_mO/\`QXkmS�QTd�MPKAVF\�M�ORO�ghfiVFM.a!fiS�K/[�SPk?QT\ s \`QT[!fhY�fhghfia!p.t'a!WA\�^RKA]�S�VFMPOAMPY�fhghfia!p�fi[�QT\F�.^�fhQT\F]aXS�Y�\�SPk-giS��·S s \`QXWA\FMU]��&fia!W«QT\Fr.M�QT]jaXS=d�\Fd�SPQTp�M�K�]«a!fid�\.{Nå�SPQo\Fv*M.deO�gi\.t�fhK�S�O�a!fid'fi[Xa!fiVlOAMPQTM�ghgi\`g[!fid?^�giM.a!fiSPKA[�a!WAM.a�\Fv*\bV`^�aX\�W*^�KA]�QT\F]�[�S�k?a!WASP^A[XMPKA]R[=»mSPQ�\ s \`K�defhghghfiSPKA[T¼�SPky\ s \`K�aX[�O/\TQ�[X\FVFS�K�]/t-a!W�\QTS�ghghY�MUV~�°S s \TQXW�\FMU]�O/\`Q�\ s \`K�a'd�^A[Xa�Y�\c�*\TO�a s \`QTp�giS��?{Z|&WA\�giSP�²S s \`QXWA\FM.]�QT\F�.^�fhQT\Fd�\TK�aX[cS�k-WRfir�WR_O�\`QXkmSPQTd�MPKAVF\�MPO�O�ghfiVFM.a!fiS�K/[eO�QT\FV`gh^A]R\F[�a!W�\?^�[X\�SPk&fhK�aX\`QXO�QT\FaXMUa!fiSPK�_�YAM.[X\b]jM�ORO�QTS.MUV~WA\F[�aXS�QT\ s \`QT[!fhY�fhghf	a�p.{±	K�[!^AVXW�M�ORO�ghfiVFM.a!fiS�K/[Ft�a!W�\'Y/\`KA\`Ù�aX['SPk�VFS.deO�fhgi\F]�QT\ s \`QT[X\�VFS*]�\�MPQT\'WRfir�WRgip�]�\F[!fhQTM�YRgi\.{u�LKNa!W�\�SUa!W�\TQWAMPKA]/t�fhK«S.a!WA\`Q�MPO�ORghfiVbM.a!fiSPK�[c[!^AVXW«M.[#fhK�aX\`QTMUVFa!f s \:]R\TYR^Ar.r�fhK�r�t¸fhK«�&W�fiV~W«�A\Fv.fhYRfhghfia�p�M�K�]=VFSPK�a!QTS�g-MPQT\fid'O/SPQTaXM�K�aFt¸fhK�aX\`QXO�QT\FaXM.a!fiS�KR_mYAM.[X\F]�M�ORO�QTS.MUV~W°aXS�QT\ s \`QT[X\�\bv*\FV`^Aa!fiSPK°MPQT\�MPO�O�ghfiVFMPY�g	\Ut-M.[']R\F[XVTQXfhY/\F]jfhKýiþ`ÿ {�|&W�\?[XS�^RQTVF\T_!aXS�_�[XSP^�QTVF\�a!QTMPKA[!giM.a!fiS�K�[Xp*[XaX\bdÞ]�\F[XV`QXfhY/\b]lWA\`QT\?^�[X\F[�a!W�\?VbS.deO�fhgiM.a!fiS�K�M�ORO�QTS.MUV~W=M�K�]
M s SPfi]�[LfhK�aX\`QXO�QT\FaXM.a!fiS�K�t%aXSe��\F\`O=a!WA\#QX^RK�a!fid�\'S s \`QXWA\FMU]R[-giSP�?{

Ó°Ç-Õ½Ö'Æ`ÃTÄ¸Å/ÆTÇ-È��ÂË�Í��'Æ~Å�Á¸Í�Å/×'Ë/Á
|&WA\&VFSUdeORfhgiMUa!fiSPKuMPQTVXWRfiaX\FVba!^RQT\&kmS�Q}QT\ s \`QT[!fhY�gi\#M�ORO�ghfiVFMUa!fiSPKA[�fi[}fhghgh^A[Xa!QTM.aX\F]�fhK�a!WA\¸kmS�ghgiSP�&fhKAr�ÙArP^�QT\.{�|&W�\O�SPQTa!fiSPKoSPk/a!WA\&MPO�O�ghfiVFM.a!fiS�K�a!WAM.a�KA\F\F]�[}aXSLY/\&d�M.]�\¸QT\ s \TQT[!fhYRgi\-fi[�km\F]'a!WRQTS�^�r�W�a!W�\�QT\ s \`QT[X\�x7VFS.d'ORfhgi\`Q�t
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�&W�fiV~W�O�QTS*]�^AVF\F[&QT\ s \`QT[!fhY�gi\ s \`QT[!fiSPKA[-SPk/fiaX[¸fhK�OR^Aa&k	^RKAVFa!fiS�K�[�MPgiSPKAr��&fia!W:a!W�\TfhQ&QT\ s \TQT[X\Lk	^�K�Vba!fiSPKA[F{&|&W�\QT\ s \`QT[!fhY�gi\?MPKA]�QT\ s \`QT[X\-k	^�K�VFa!fiS�K�[-a!WAM.a�MPQT\�SP^Aa!OR^Aa&MPQT\-VFSUd�Y�fhKA\F]��&fia!W�a!W�\�MPO�ORghfiVbM.a!fiSPK]\ [#V`^A[XaXS.defiqb\F]aXM�O/\?]*QXf s \`Q�»m]R\F[XVTQXfhY/\F]�giM.aX\TQ#fhK�[X\bVFa!fiSPK_^U¼�M�giSPKAr���fia!Wua!W�\#QT\b[Xa&SPk�a!WA\?MPO�ORghfiVbM.a!fiSPK%{�J7VFS�K s \`K�a!fiS�K�M�gx�VbS.deO�fhgi\`Q#fi[-^�[X\b]�aXS�VFS.d'ORfhgi\'MPghg�S�k}a!WA\FdÞaXSUr.\Fa!WA\`Q�aXSeQT\F[!^�giaLfhK=a!WA\?MPO�O�ghfiVFM.a!fiS�K«\Fv*\FV`^AaXMPY�gi\.{

Functions that
need to be
reversed

Reversible and
reverse
functions

Reverse
Compiler

Tape
driver

Rest of the
application

C
Compiler

Application
executable

JLQTVXW�fiaX\FVFa!^�QT\�kmS�Q�MPO�ORghfiVFMUa!fiSPK/[?^A[!fhK�r�QT\ s \`QT[X\?VFS.d'ORfhgiMUa!fiSPK
|�WA\¸QT\F[Xa%SPkAa!W�\�]RS*V`^Ad�\`K�a�fi[}S�QTr.M�KRfiqF\b]cMU[�kmS�ghgiS��L[F{�|&WA\¸VFSUdeO�fhgiM.a!fiSPKuaX\FVXWRK�fi�.^�\b[¸M�QT\&]R\b[XV`QXfhY/\F]efhK

[X\bVFa!fiSPK`^�t�kmSPghgiS��&\b]�Y�p?[X\FVba!fiSPKba#a!WAM.a�O�QTS s fi]R\b[¸M�K�S s \TQ s fi\F�«SPkAa!W�\}fideO�gi\Fd�\`K�aXMUa!fiSPK�S�k�a!WA\�aX\FV~W�K�fi�.^�\F[fhKua!W�\?� rmr VFS.deO�fhgi\`Q�{-|&WA\L^A[X\eS�k}� rmr fhKuSPOAa!fidefi[Xa!fiV�[!fid�^�giM.a!fiS�K�M�ORO�ghfiVFM.a!fiS.KA[?fi[L]�\F[XV`QXfhY�\F]ZMU[-M�VFM.[X\
[Xa!^A]�pefhK�[X\FVFa!fiS�Kdc�t.kmSPghgiS��&\b]oÙ�KAMPghgip�Y�p�M?[!^Ad�d�MPQTp?fhK:[X\FVFa!fiS�Kde#M�K�]�ghfi[Xa&S�k%SPO/\`K�fi[X[!^A\F[¸fhK:[X\FVFa!fiS�KgfR{
h ¶,·dikjNNl�m�¹�p·�¸
|&WA\�VFS.deO�fhgiM.a!fiS�K�fi[eO/\`QXk¾SPQTd�\F]�fhK�a!WRQT\F\�O�W�MU[X\F[Ft&MU[efhghgh^A[Xa!QTM.aX\F]�fhK°a!WA\ok¾SPghgiS��&fhK�r�ÙArP^�QT\.{=n¸MUV~W°SPk
a!WA\F[X\#O�W�MU[X\F[Lfi[�]R\b[XV`QXfhY/\F]�fhK=]R\baXMPfhg�fhK=a!W�fi[#[X\bVFa!fiSPK%{

Normalize Transform Optimize
®-\ s \`QT[X\?o&SUdeORfhgiMUa!fiSPK«µ}WAM.[X\F[

±¾K:a!W�\&QT\F[Xa�SPk%a!WA\#]�S*V`^Ad�\`K�aFt�a!W�\-aX\`QTd ñ QT\`O�QT\F[X\`K�aX[&M�K�p�[!fideO�gi\?SPQ�VFS.deO�SP^�K�]:[XaXM.aX\Fd�\TK�aFtR�&W�fhgi\
� ñ ]�\`K�SUaX\F[&fiaX[&QT\ s \`QT[X\U{¸J-gi[XSRt�M?YRfia&pFY�p*aX\eaXM�O/\?]RMUaXMe[Xa!QX^AVFa!^�QT\?a!W�MUa¸kmS�ghgiSP�-[�q}±må}��»	giMU[Xa!_mfhKR_mÙ�QT[Xa!_!S�^�aT¼]*fi[XV`fhO�ghfhK/\efi[&MU[X[!^�d�\F]�aXS?Y/\?d�M�fhK�aXMPfhKA\F]�M.a¸QX^�K�a!fid�\#kmS�Q&QT\ s \`QT[!fhYRfhghf�a!pU{-Jsr!t�u�v Ü!è/Ý SPO/\`QTMUa!fiSPK�QT\F[!^�giaX[fhK°M�ORO/\TK�]*fhK�r«a!WA\ s MPgh^A\�S�k�a!W�\=£xwP�.£xy�� è aXS�a!W�\:\`K�]«S�k#a!WA\�aXM�O/\.t�MPKA]{z�v�r!|�}!z�v Ü!è/Ý QT\Fa!QXfi\ s \F[�a!W�\VT^RQXQT\`K�a s M�gh^�\-k	QTS.dÚa!WA\#\`KA]�SPk%a!WA\LaXM�O/\#M�K�]�[XaXS�QT\F[¸fia}fhK�aXSea!WA\e£xw��.£xy�� è {}|&W�\&K*^Ad�Y/\TQ-SPk/Y�fiaX[L[XaXS�QT\F]S�Q?QT\Fa!QXfi\ s \F]�fi[e\F�.^AMPg�aXSd~�� ñE�G��vm�c��Ü!è/Ý {yJ�r!t�u�v �S��|�r Ü!è�ë o%Ý SPO�\`QTM.a!fiS�KjQT\b[!^RgiaX[efhK¯[XM s fhKAr=SPK�gip�a!W�\giS��&\b[Xa2��YRfiaX[�SPk�a!WA\�fhK�aX\Fr�QTMPg0�Z�!���6�$� è {�º�fid'fhgiMPQXgip.t(z�v�r!|�}!z�v �S��|�r Ü!è�ë o%Ý QT\F[!^�giaX[#fhK�QT\F[XaXSPQXfhKAr�SPK�gip=�
Y�fiaX[LfhK�aXS�a!WA\#fhK�aX\FrPQTM�g(�Z�!���6�$� è {
� û&� ��Ç-Ë/Õ Ä�Ã`Æ&�}Ä¸Å/ÆTÇ-È
åASPQ�VFSPK s \`KRfi\TK�VF\Ut/a!W�\&fhK�OR^Aa&ORQTSUrPQTM.dÚfi[¸Ù�QT[Xa&a!QTMPKA[!giM.aX\F]�fhK�aXSeM�K�SUa!W�\TQ&ORQTSUrPQTMUd�a!WAM.a¸fi[&[X\bd�MPK�a!fiVFM�ghgip\b�.^Rf s MPgi\TK�aoY�^Aa�^A[X\F['M�QT\F]�^AVF\F]«[X\Fa?S�k-giMPKArP^AM.r.\:VFSPKA[Xa!QX^AVFaX[F{�å�S�Q�\Fv*MUdeO�gi\.t&M�ghg}�!^AdeOZfhKA[Xa!QX^AVFa!fiSPKA[» rmj*ñmv tFç�� vmjpi tb� vcuc{ � o ¼�MPQT\-a!QTMPKA[!giM.aX\F]�aXS�\F�.^Rf s M�gi\`K�a&kmSPQTd�[�SPk�a!W�\ t��cu�� [XaXMUaX\Fd�\`K�aF{wJLKAS.a!WA\`Q¸fid'O/SPQX_aXM�K�a¸\bv*M.deO�gi\Lfi[�a!W�\-a!QT\FMUaXd�\`K�a&S�k�fhK�fia!fiMPghf�qF\`Q?\bv.ORQT\F[X[!fiS�K�[&fhK s M�QXfiMPY�gi\?]R\FVTgiMPQTM.a!fiS�K�[F{-|&WA\F[X\&fhKRfia!fiM�ghf	qb\`Q\bv.ORQT\F[X[!fiS�K�[�VFMPK�Y/\�d�S s \F]�S�^�a&S�k%a!W�\�]R\FVTgiMPQTM.a!fiS�K�[-fhK�aXS�M.Vba!^�M�g/M.[X[!fir�K�d�\TK�a#[XaXM.aX\bd�\`K�aX[¸fhK:a!WA\Lk	QTS�K�aS�k�a!W�\:VFS*]R\�fhK��&W�fiV~W°a!WA\ s MPQXfiM�YRgi\F[:MPQT\:]R\`Ù�KA\F]�{«|&WA\cQT\F[!^�gia!fhKArj[X\TO�M�QTM.a!fiSPK S�k�]R\FVTgiMPQTM.a!fiS�K�k	QTS.dMU[X[!firPKAd�\`K�a#fi[-�.^�fiaX\�^A[X\`k	^�g�fhK�giMUaX\`Q#O�W�MU[X\F[#S�k�VFS.d'ORfhgiMUa!fiSPK%{
|�W�fi[}ORWAM.[X\.t�VFMPghgi\F]�a!WA\?¡�÷*úT�e�.£i¤ �P�*ùm¤	÷*¡LO�QTS*VF\F[X[FtUfi[ÐO/\TQXkmSPQTd�\b]�M.[}a!WA\¸Ù�QT[Xa}[XaX\`O�fhK�a!WA\&VFSUdeORfhgiMUa!fiSPK

O�QTS*VF\F[X[F{�|&WA\�M.] s M�K�aXM.rU\F[eS�k-K�S�QTd�MPghfiqFMUa!fiSPK�MPQT\�a!WAM.a?fia�fi['[!fideO�gi\`Q�aXS:d�MP��\�a!W�\�KASPQTd�M�ghfiqF\F]«VFS*]�\QT\ s \`QT[!fhY�gi\.t%MPKA]�a!WA\`K�tAr.\`KA\`QTMUa!fhK�r:a!W�\#QT\ s \`QT[X\'VFS*]R\#Y�\FVFS.d�\F[#\FMU[!fi\`Q�{

È(�¢¼[�¢¼ �Z�ÅmÌgÍÁmÍÀcÆYÂÇ¿-�
|�p.O/\�]R\bV`giMPQTMUa!fiSPKA[�M.[��&\Tghg?M.[�r�giSPYAMPg?M�K�]�[XaXMUa!fiV s MPQXfiMPY�gi\�]�\FV`giM�QTM.a!fiSPKA[�MPQT\�QT\FaXMPfhKA\F]�^�K�VXWAMPKAr.\F]/t[!fhKAVF\?a!WA\Fp�M�QT\LfhK�fia!fiMPghfiqF\�]�M.a�a!W�\-Y/\FrPfhK�K�fhK�r:SPk/ORQTSUrPQTMUd·\Fv*\FV`^Aa!fiSPK%{�q%S*VFMPg s MPQXfiM�YRgi\']R\bV`giMPQTMUa!fiSPKA[#MPQT\

°



M�gi[XSeQT\FaXM�fhK�\F]�^RKAVXW�M�K�rU\F]�t/\bv*VF\`OAa�k¾SPQ-d�S s fhKAr�a!WA\`fhQ-fhKRfia!fiM�ghf	qF\TQ'\Fv.ORQT\b[X[!fiSPKA[LfhK�aXS�\Fv.O�ghfiV`fia�M.[X[!firPKAd�\`K�a[XaXMUaX\Fd�\`K�aX[FtAM.[&fhghgh^A[Xa!QTM.aX\F]ZfhK=a!WA\#kmS�ghgiSP�&fhKArR{
�LQXfirPfhKAMPg �#S�QTd�MPghfiqb\F]
î
z��p{ ç lmv�è°é4ì�ê}ë;n°éOlm�ct�Ü!è/ÝFð/ì/í
smsms

ò

î
z��p{ ç lmv=è�ë;n�í
î
è�é4ì�ê}í
n�éOlm�ct�Ü!è/ÝFð/ì/í
ò
smsms

ò
È(�¢¼[��È "�ÆhÃ¸�;�����ÅmÀ=����ËeÁ*���.�pÆYÂÇ¿-�
J-ghg&\bv.ORQT\F[X[!fiS�K�[���W�fiVXWZWAM s \�[!fi]R\�\`��\FVFa?SPO�\`QTM.aXS�QT[eM�QT\�VFSPK s \`QTaX\F]=aXS�\F�.^�f s MPgi\`K�a�[X\Fa?SPk-\bv.ORQT\F[X[!fiS�K�[�&W�fiV~WN]�SoKAS.a-W�M s \�[!fi]R\�\`�/\FVFaX[Ft/�&fia!WNSPKA\e\bv*VF\`OAa!fiSPK%à?\FM.VXW s SPfi]�k	^�K�Vba!fiSPKNVFMPghg�MPO�O/\FM�QT[?M.[#M�[XaXMUaX\`_d�\`K�aeS�k&fiaX[�S��&K�twMPKA]�\FM.VXW«K�S�KR_ s SPfi]�k	^�K�VFa!fiS�K�VFM�ghg-MPO�O/\FM�QT[�M.['a!WA\cS�KRgipNaX\`QTd�fhK«a!W�\�QXfir�W�aeW�M�K�][!fi]�\�\bv.ORQT\F[X[!fiS�K SPkyMPK°M.[X[!fir�K�d�\TK�ac[XaXMUaX\Fd�\`K�aF{N|&W�\:\`ghfidefhKAM.a!fiSPKÂSPk�[!fi]�\�\`�/\FVbaX[efhK�\Fv.O�QT\F[X[!fiS�K�[�fi[
\bM.[!fhgip�O/\`QXk¾SPQTd�\F]�^A[!fhK�r:[XaXMPKA]RM�QT]ZM�gir.SPQXfia!WAd�[Ft%�&WRfiVXW�MU]R]�KA\F�4aX\bdeO/SPQTM�QTp s MPQXfiM�YRgi\b[eaXSeWASPgi]�fhK�aX\`QX_d�\F]�fiMUaX\ s MPgh^A\F[-aXSed�M��*\�a!W�\?\Fv.O�QT\F[X[!fiS�K�[�[!fi]R\?\`��\FVFa¸k	QT\b\.{}|&W*^�[FtA\Fv.O�QT\F[X[!fiSPKA[#[!^AV~W:MU[ �1� M�K�]g� x8�!lmvVbSPKA]�fia!fiS�K�[Ft}k	^�K�Vba!fiSPK°VFMPghg�MPQTr�^�d�\`K�aX[Ft}MPQXQTM�p�fhKA]�fiVb\F[Ft}O/SPfhK�aX\`Q�MPQXfia!WAd�\Fa!fiVUt¸\baXV.{ t/d?^A[Xa#Y/\�VFS�K s \`QTaX\F]aXS�Y/\�k	QT\F\�S�k-[!fi]�\�\`�/\bVFaX[F{do&M�QT\�d�^A[Xa#Y/\�aXMP��\`K�fhK«a!WA\�VFM.[X\�S�k&giS*SPO°VFS�K�]*fia!fiSPKA[�»Z� x8�!lmv t ��� ��M�K�]
z��*ó � x8�!lmv VFS�K�]*fia!fiSPKA[T¼`{-å�S�Q-\Fv*M.d'ORgi\.tAa!W�\�[!fi]R\�\`�/\FVba&SPO/\TQTM.a!fiSPKA[Ft�fhk}M�K�p.t*fhK:M�� x8�!lmv VFS�K�]*fia!fiSPK=d?^A[Xa
Y�\?]�^�ORghfiVbM.aX\F]/àe» þ ¼��!^�[Xa&Y/\TkmSPQT\?\`K�aX\TQXfhK�r�a!WA\#giS*SPO%t/MPKA]�»�^.¼&M.a-a!WA\?\`K�]:SPk�a!WA\#giS*SPO=Y/S*]�p.{
È(�¢¼[��Î ��Äe¿^ÅmÀcÆgÂ8¿NÉ�ÍÌgÌ
J-ghg&k	^�K�Vba!fiSPK�VbMPghgi[�MPQT\�KASPQTd�M�ghfiqF\F]�[!^AV~W°a!WAM.a'MZVFM�ghg-aXS=Md� �E�1z k	^RKAVFa!fiS�K�M�ORO�\FMPQT[�M.['M=[XaXM.aX\Fd�\TK�a
Y�p�fiaX[X\`ghk t/MPKA]�MeKASPK�_�� �E�1z k	^�K�VFa!fiS�K�VbMPghg}M�ORO�\FMPQT[�M.[-M�[!fhKArPgi\eQXfir�W�a!W�M�K�]�[!fi]�\�aX\`QTd·S�k�MPKuM.[X[!firPKAd�\`K�a
[XaXMUaX\Fd�\`K�aFà

£xwP�.£xy�� é2� yR¡�¥�ùm¤	÷*¡R  ¥`��£	£ Ü��-�G��Ý/í
È(�¢¼[�i� ��ÁmÆgÀ!�yÊ��EÀcÆYÅ��2��ËeÁ*�/�U�pÆYÂÇ¿-�
|}S�O�QT\ s \TK�a#giS.[X[?SPk�K*^Ad�\`QXfiVFM�g&ORQT\bV`fi[!fiSPK«]*^�QXfhK�r=VFS.d'OR^AaXM.a!fiS�K�t}M�ghg&M�QXfia!W�d�\Fa!fiV�\Fv.ORQT\b[X[!fiSPKA[eM�QT\eK�S�QX_d�MPghfiqF\F]:[!^�VXW:a!W�MUa¸\bM.VXW s MPgh^A\?SPQ s M�QXfiMPY�gi\#fi[¸O�QTS.d�SUaX\F]�aXS?M?]RMUaXMea�p.O/\#S�k�a!WA\&K�\bv*aÐW�firPWA\`Q-ORQT\bV`fi[!fiSPK%{|&W�fi[Ft*SPkAVFS�^RQT[X\.t�M.[X[!^Ad�\F[�a!W�MUa}M#[!O/\FVTfiMPg/]�M.aXM�a!p.O/\¸fi[�M s MPfhgiMPY�gi\?aXS#a!WA\&VFSUdeO�fhgi\`Q&a!WAM.a}fi[}SPkAWRfir�W�\`Q�O�QT\`_VTfi[!fiSPK�a!WAMPK�a!WA\¸W�firPWA\F[Xa}ORQT\FVTfi[!fiSPK:a!p.O/\�^�[X\F]'fhK�a!WA\¸fhK�OR^AaÐk�^RKAVFa!fiSPKA[F{-�#a!WA\`QT�&fi[X\.tU[XSPkma��&MPQT\�\Fd�^�giM.a!fiS�K
S�k}WRfir�W�\TQ#O�QT\FV`fi[!fiSPK=fi[LKA\FVF\b[X[XMPQTp.{
È(�¢¼[��( âã�ä "�ÀcÍÀ.�kÊ��E¿�À
|&WA\ ��� ��[XaXM.aX\Fd�\TK�a�fi[�KASPQTd�MPghfiqF\F]�fhK�aXS&fiaX[}a!QXf s fiMPg9� x8�!lmv kmSPQTd�t�MU[�kmS�ghgiS��L[F{�J�d'fi[X[!fhK�r u�v*ñcu \bv.ORQT\F[X[!fiS�Kfi[�[!^RYA[Xa!fia!^AaX\F]Z�&fia!W ì {�º�fhKAVF\ ñ VFM�K�Y/\'M�K�S�KR_�VFSUdeO/SP^�KA]Z[XaXMUaX\Fd�\`K�aFt�fia-fi[LKA\FVF\F[X[XM�QTp�aXSeW�S�^�[X\?fiaLfhK
M�VFS.deO�SP^�K�]�[XaXMUaX\Fd�\`K�a�MPgiSPKAr��&fia!W ��okr �e\Fv.O�QT\F[X[!fiS�K�{

�LQXfirPfhKAMPg �#S�QTd�MPghfiqb\F]
��� � Ü���o8�1u�í�u�v*ñcu�íò��okr � Ý
ñ

î
��o8�1u�í� x8�!lmv}ÜSu�v*ñcu7Ý
î
ñ
��okr � í

ò
ò

Ý



È(�¢¼[��� äç�èkéEäEê "�ÀcÍÀ.�kÊ��E¿�À
Û�^�gia!fhO�gi\�� vcuc{ � o [XaXM.aX\bd�\`K�aX['MPQT\�VFSPK s \`QTaX\F]�fhK�aXS�M�[!fhKArPgi\�� vcuc{ � o [XaXM.aX\Fd�\`K�ae^A[!fhK�r=a!W�\�kmS�ghgiS���fhKAra!QXf s fiM�g}K�S�QTd�MPghfiqbM.a!fiSPK¯��W�fiVXW�^�[X\F[�M�aX\FdeO�SPQTMPQTp�giS*VFMPg s MPQXfiMPY�gi\ekmS�Q-W�S�gi]�fhKAr�a!W�\#QT\ba!^RQXKA\F] s MPgh^A\.{

�LQXfirPfhKAMPg �#S�QTd�MPghfiqb\F]| ���m�}ÜmsmsmsFÝ
î
smsms
� vcuc{ � o°è�í
smsms
� vcuc{ � o n�í
smsms

ò

| ���m�}ÜmsmsmsFÝ
î | u�í
smsms
î u°é�è�í�t��cu�� lmj ç vml}í ò
smsms
î u°é n�í�t��cu�� lmj ç vml}í ò
smsms

lmj ç vml(�
� vcuc{ � o u�í
ò

±¾K:a!W�\�VFM.[X\�SPk%MX� �E�1z k	^�K�Vba!fiSPK%t�a!WA\ s MPQXfiM�YRgi\'VFMPK�Y/\�\`ghfidefhKAM.aX\F]/t/M.[�fhghgh^�[Xa!QTMUaX\F]�fhK:a!W�\-kmSPghgiS��&fhK�r�{
�LQXfirPfhKAMPg �#S�QTd�MPghfiqb\F]� �E�1zV���m�}ÜmsmsmsFÝ
î
smsms
� vcuc{ � o�í
smsms
� vcuc{ � o�í
smsms

ò

� �E�1zV���m�}ÜmsmsmsFÝ
î
smsms
t��cu��Vlmj ç vml}í
smsms
t��cu��Vlmj ç vml}í
smsms

lmj ç vml(�
� vcuc{ � o�í
ò

JLkmaX\`Q'a!WA\�K�S�QTd�MPghfiqbM.a!fiSPK%t&MUaed�S.[Xa?SPKA\�� vcuc{ � o [XaXM.aX\Fd�\TK�ae�&fhghg�QT\Fd�MPfhK«fhK«M�K�plk�^RKAVFa!fiSPK%{:|�W�fi[
\TK�[!^�QT\F[-M?[!fhK�r�gi\e\bv.fia�O�SPfhK�a&kmSPQ�\FMUV~W:k	^RKAVFa!fiS�K�t�fideORgip.fhKAr�Me[!fhKArPgi\'\`K�a!QTpeO�SPfhK�a&kmSPQ�fiaX[¸QT\ s \TQT[X\.{�±¾K:a!W�\a!QTM�K�[!k¾SPQTd�MUa!fiSPK«M�K�]ZQT\ s \`QT[XM�g¸O�W�MU[X\F[Ft�KASck	^�QTa!WA\`Q'a!QT\FM.aXd�\`K�a�fi[#KA\F\F]�\F]Zk¾SPQ'a!WA\�� vcuc{ � o [XaXM.aX\bd�\`K�aF{¹�\`KAVF\�fiaefi[eQT\FaXM�fhK�\F]«^RKAVXW�M�K�rU\F]jfhK°a!WA\�a!QTMPKA[!kmS�QTd�\F]«VFS*]�\.t�MPKA]j\TghfidefhK�MUaX\F]�fhK�a!WA\�QT\ s \TQT[X\�VFS*]�\.{��S.aX\?a!WAM.a-a!WA\ lmj ç vml KAM.d�\?d?^A[Xa�Y�\erU\`K�\TQTM.aX\F]�aXSeY�\#^RK�fi�.^�\'fhK�a!WA\�k	^�KAVFa!fiSPK=[XVFS�O/\.{
È(�¢¼[�m$ í�ã�êkè�îcêEéç "�ÀwÍ3ÀU�EÊ��E¿ À
|&WA\LkmS�ghgiS���fhKAr�a!QXf s fiMPg%K�S�QTd�MPghfiqFMUa!fiSPK=fi[&O/\`QXkmS�QTd�\F]�S�K:M rm�po�u��om{kv [XaXM.aX\Fd�\TK�a¸Y�p�a!QTMPKA[!giM.a!fhKArcfia�fhK�aXSM�K�\b�.^Rf s MPgi\TK�a t��cu�� [XaXM.aX\Fd�\`K�aF{ �#SUaX\�a!W�MUa?a!W�\ lmj ç vml KAM.d�\�d?^A[Xa�Y/\�r.\`KA\`QTM.aX\b]�aXS�Y/\e^�KRfi�.^A\cfhKa!WA\#k	^�K�Vba!fiSPK=[XVFS�O/\.{

�LQXfirPfhKAMPg �#S�QTd�MPghfiqb\F]
î
smsms
rm�po�u��om{kv}í
smsms

ò

î
smsms
t��cu��Vlmj ç vml}í
smsms

lmj ç vml(�
ò

±¾K�a!WA\?VFMU[X\?SPk0� x8�!lmv t ��� �eM�K�] z��*ó � x8�!lmv [XaXM.aX\Fd�\TK�aX[Ft�a!WA\#O/S.[!fia!fiS�K�S�k lmj ç vml d�^A[Xa&Y/\?VFMPQT\Tk	^Rghgip
O�giM.Vb\F]�[XS�a!WAM.a'fiaofi[�VFS*SPQT]*fhK�MUaX\F] ��fia!W°a!WA\�fhK�VTQT\Fd�\`K�a�[XaXM.aX\bd�\`K�a�a!W�MUaefi[�fhK�[Xa!QX^Ad�\`K�aX\b]�fhK�aXS�a!W�\
a!QTM�K�[!k¾SPQTd�\F]�VbS*]R\.{
È(�¢¼[�Q¡ ïEäçkð�ñ "�ÀwÍ3ÀU�EÊ��E¿ À
|&WA\¸kmS�ghgiSP�&fhKArea!QXf s fiM�g�KASPQTd�M�ghfiqFM.a!fiS.K:fi[ÐO/\TQXkmSPQTd�\b]eS�K�ç�� vmjpi [XaXM.aX\Fd�\TK�a�Y�pea!QTM�K�[!giMUa!fhK�r?fiaÐfhK�aXS?\b�.^Rf s _M�gi\`K�a t��cu�� [XaXM.aX\bd�\`K�aF{0�#SUaX\&a!W�MUa¸a!WA\ lmj ç vml K�MUd�\-d�^A[Xa�Y/\-r.\`KA\`QTMUaX\F]�aXSLY/\&^�KRfi�.^A\#fhK�a!WA\�k�^RKAVFa!fiSPK

á



[XVbSPO/\.{
�LQXfirPfhKAMPg �#S�QTd�MPghfiqb\F]
î
smsms
ç�� vmjpi�í
smsms

ò
smsms
ñ

î
smsms
t��cu��Vlmj ç vml}í
smsms

ò
lmj ç vml(�
smsms
ñ�#S.aX\�a!W�MUa¸a!W�fi[&K�S�QTd�MPghfiqbM.a!fiSPK=fi[?¡�÷*ù/MPO�O�ghfi\F]�aXSea!WA\&ç�� vmjpi [XaXM.aX\Fd�\`K�aX[&a!WAM.a}Y/\`giSPKAr�aXS?M ñ � �1u�rpx

[XaXMUaX\Fd�\`K�aF{w|�WA\&ç�� vmjpi [XaXMUaX\Fd�\`K�aX[}fhK�[!fi]�\#M?[X�&fiaXVXW�[XaXM.aX\bd�\`K�a&M�QT\¸W�M�K�]*gi\F]:]�fh�/\TQT\`K�a!gip.t�MU[¸]�\F[XV`QXfhY�\F]
fhK=[X\bVFa!fiSPKA[2^*{ þ { ¢�M�K�]£^�{ ^�{ ¤�{
È(�¢¼[�Q¥ ômõ�îwèÇímö "�ÀcÍÀ.�kÊ��E¿�À
|&WA\ ñ � �1u�rpx [XaXM.aX\Fd�\TK�a�VFMPK°Y/\�a!QT\bM.aX\F]�fhK�a��&S=]�fh�/\TQT\`K�a��&M�p*[ekmSPQoa!W�\�OR^�QXO/S.[X\b[cS�k#QT\ s \`QT[!fhY�fhghf	a�p.{±	K«a!WA\eÙRQT[Xa'MPO�O�QTS.M.VXW%t¸fia'VFMPK�Y�\oKASPQTd�MPghfiqF\F]«fhK�aXSZ\b�.^Rf s MPgi\TK�ac[X\baeS�k �1� MPKA] t��cu�� [XaXMUaX\Fd�\`K�aX[Ft�MU[fhghgh^A[Xa!QTM.aX\b]ZfhK�a!WA\#kmSPghgiS��&fhKArR{

�LQXfirPfhKAMPg �#S�QTd�MPghfiqb\F]
ñ � �1u�rpx�Ü�v.è!¦ � Ý
î
rmj*ñmvVr�ì��
ñ�ì
ç�� vmjpi�í

rmj*ñmvVr�§(�
ñ�§¨�� ��jmlml*ócu!x � { ��¨

rmj*ñmvVr�©(�
ñ�©
ç�� vmjpi�í

z�vc��jp{klcu0�
ñ!ª
ç�� vmjpi�í

ò

î
��o�u rjé v.è!¦ � í
�1��Ü.rjé*é r�ìjÝ�t��cu��Vlmj ç vml�ì/í
�1��Ü.rjé*é r�§ Ý�t��cu��Vlmj ç vml�§}í
�1��Ü.rjé*é r�© Ý�t��cu��Vlmj ç vml�©}í
t��cu��Vlmj ç vmlcz�í

lmj ç vml�ì��
ñ�ì
t��cu��Vvpo�z�í

lmj ç vml�§(�
ñ�§¨�� ��jmlml*ócucx � { �!¨

lmj ç vml�©(�
ñ�©
t��cu��Vvpo�z�í

lmj ç vmlcz0�
ñ!ª
t��cu��Vvpo�z�í

vpo�z0�
ò

|�W�fi[&K�S�QTd�MPghfiqbM.a!fiSPK=fi[&M'[Xa!QTMPfir�W�a!_�k¾SPQT�&M�QT]�MPO�O�ghfiVFM.a!fiS�K�S�k}a!WA\L[X\bd�MPK�a!fiVF[-S�k}M ñ � �1u�rpx [XaXM.aX\bd�\`K�aFt
�&W�fiV~W¯[XaXM.aX\F[?a!WAM.a?\ s \`QTp=VFM.[X\ s M�gh^�\:M.VFaX[?MU[?McgiMPY�\`g-�&WRfiVXW�Y/\bVFS.d�\b[eM:aXMPQTr.\ba?SPk-MN¥`÷*��«]yRùm�T¢��*÷*ùm÷[XaXMUaX\Fd�\`K�aF{b�#SUaX\�a!W�MUa?[XM s fhK�r=MPKA]lQT\b[XaXSPQXfhKArZS�O/\`QTM.a!fiS�K�['kmSPQ'a!WA\ s MPgh^A\�SPk r ��fhghg�Y/\efhK�a!QTS*]*^�VF\b]¯fhKa!WA\?a!QTMPKA[!kmS�QTd�M.a!fiS�KZO�W�MU[X\eS�k}VFSUdeO/S�^RKA]Z[XaXMUaX\Fd�\`K�aX[FtAM.[-]�\F[XV`QXfhY/\F]�fhK=[X\FVFa!fiS�K_^�{ ^�{ e�{
±¾K�a!WA\-MPgiaX\`QXKAM.a!f s \?MPO�ORQTSUM.VXW�tAM ñ � �1u�rpx [XaXMUaX\Fd�\`K�a�VFM�KcY�\La!QTM�K�[!k¾SPQTd�\F]'fhK�aXSeM�K�SUa!W�\`Q�\F�.^Rf s M�gi\`K�aFtY�^Aa�QT\ s \`QT[!fhY�gi\.t ñ � �1u�rpx [XaXM.aX\Fd�\TK�aFt�M.[�]�fi[XVT^�[X[X\F]�giM.aX\TQ�{

È(�¢¼[�¢¼/+ ¬�ÄyÊOË-��ÍÇÅmÁmÂ}�U��Z���pÀ.�¯Ãs®;ÌYÂ Å!¯��
o&SUdeO/SP^�KA]Z[XaXMUaX\Fd�\`K�aX[�»	Y�giS*V~�=[XVbSPO/\F[T¼#�&fia!W=K�S�QTd�MPg-»	k¾MPghg�a!W�QTSP^ArPW�¼#\`K�a!QTp�MPKA]Z\bv.fia?MPQT\'a!QT\FM.aX\F]�fhK
a!WA\�a!QTM�K�[!kmS�QTd�M.a!fiS�K«ORWAM.[X\.twM.[?]*fi[XV`^�[X[X\b]¯giMUaX\`Q?fhK«[X\FVba!fiSPK°^*{^*{e*{�¹#S��&\ s \`Q�t/fhK«a!WA\�VFM.[X\�SPk&^�K*^�[!^AMPg\TK�a!QTp�MPKA]=\Fv.fia s fiM��!^AdeO=[XaXM.aX\Fd�\`K�aX[?[!^�VXWNM.[ t��cu�� tAa!W�\ s MPgh^A\F['SPk�MPghg�a!W�\?giS*VFMPg s MPQXfiM�YRgi\F['a!WAM.a?MPQT\M�Y/SP^Aa#aXS�rUS�SP^Aa#S�k&[XVFS�O/\'d�^A[Xa&Y/\e[XM s \F]lY�\`kmSPQT\?a!WA\-�!^�d'O=aXMP�*\b[LO�giM.VF\.{�å�S�Q#a!W�fi[Ft/a!WA\eM�ORO�QTSPO�QXfiM.aX\r!t�u�v ÜFÝ VbMPghgi[?MPQT\#fhKA[X\`QTaX\F]�Y�\`kmSPQT\'\FMUV~W t��cu�� t*M.[&fhghgh^A[Xa!QTM.aX\F]ZfhK=a!WA\#kmS�ghgiSP�&fhKArR{
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º.fhKAVF\?MPghg%[!^AV~WuSPO/\`QTMUaXSPQT[-MPQT\-K�S�QTd�MPghfiqb\F]lfhK�aXS'a!WA\#kmSPQTdE�Z�!���Z����Ó&ÔgÕN�!���6�$�*t�a!WA\Fp�MPQT\�a!QTMPKA[!kmSPQTd�\F]�aXS
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J�[!fideO�gi\��Gy&ó�¥�¤	��¡�ù}VFS�K�]*fia!fiSPK«kmS�Q'a!W�\'a!W�\'fhK s M�QXfiMPKAVF\�S�k&M�K�pZ\bv.ORQT\F[X[!fiS�K�fi[#fhk-M�ghg&a!WA\ s MPQXfiM�YRgi\F[S�k?a!WA\�\Fv.O�QT\F[X[!fiS�K MPQT\��.^AMPghfhÙA\F] M.[ rm�poAñcu fhK°a!W�\TfhQ�]�\FV`giM�QTM.a!fiS�K�{ |&WRfi[�a!QXf s fiM�ghgip�\`K�[!^�QT\F[:a!W�MUa�a!W�\\bv.ORQT\F[X[!fiS�KZfi[-M�gi�&M�p*[LfhK s MPQXfiM�K�aF{

È(��Î	�i� É�Â8ÊOÊOÂÇ¿�"ÛÄ�èKôb�S��ËeÁ*�/�U�pÆ¢ÂÇ¿â�ªÌgÆYÊOÆg¿eÍÀcÆ¢Â8¿
n s \TK�a!WASP^ArPW«� rmr fhK�VTQT\FM.[X\F['a!WA\eK*^�d?Y/\`Q�SPk�[!^RY�_�\Fv.ORQT\b[X[!fiSPKA[�MPKA] s MPQXfiM�YRgi\F['fhK«SPQT]�\`Q'aXScQT\TK�]�\`Q�MPghg\bv.ORQT\F[X[!fiS�K�[�[!fi]R\�\`�/\FVFa}k	QT\F\Ut.a!WA\¸O/SUaX\`K�a!fiMPg/fhKAV`QT\FM.[X\�SPk/[!^�Y�_!\bv.ORQT\F[X[!fiS�K�[&fi[�defia!fir.MUaX\F]�Y�pea!WA\&kmM.Vba}a!W�MUa
VbS.d�d�S�K�[!^�Y�_!\bv.ORQT\F[X[!fiS�K�\`ghfid'fhK�MUa!fiSPK��&fhghg&giMUaX\`Q?Y/\eO�\`QXkmSPQTd�\F]ZY�p�a!WA\e^�[!^AMPgLx VFSUdeO�fhgi\`Q rmr �&WA\`K
a!WA\?r.\TK�\`QTMUaX\F]�VFS*]�\�fi[-VFSUdeO�fhgi\F]�{

È(��Î	��( õ�ÍË-�OÉ�Â8ÊOËeÁ*�/�.�!ÆgÂ8¿
®&^�KR_mgi\`KAr.a!W=\TK�VFS*]*fhKArcM�K�]:]R\bVFS*]�fhKAr�VFMPK�Y/\#O�\`QXkmSPQTd�\F]�S�K�a!WA\#aXM�O/\.{�|&WRfi[-VFM�K�QT\F[!^Rgia-fhK:[!firPK�fhÙ�VFM�K�a
d�\Fd�SPQTp�[XM s fhKAr.[Ft}kmS�Q?\Fv*MUdeORgi\UtÐfhKNVFMU[X\�SPk&giS*S�O�[?fhK s S�g s fhK/r=VFSPKA]�fia!fiS�K�M�g?[XaXMUaX\Fd�\`K�aX[F{`o�S�K�[!fi]�\`Q�a!W�\k¾SPghgiS��&fhK�r:VFS*]R\#OAM.aXaX\TQXK=a!W�MUaLVbS.d�d�S�KRgip�S*VbV`^RQT[&fhK�O�QTS.r�QTM.d�[F{

z��pokv�é�ê}í� x8�!lmv}Üöß¢z��pokv�Ý
î
�1��Ü.v.è!¦ � Ý
î
z��pokvjéÂì/í
ò
vml*ñmv
î
smsms

ò
ò

±¾KNa!W�\eO�QT\FVF\b]�fhKAr�VFS*]�\ok�QTM.r.d�\`K�aFt�a!WA\egiS*S�O�fi[?\Fv*\FV`^AaX\F]Z^�K�a!fhg�M�VFS�K�]*fia!fiSPK v.è!¦ ��Y/\FVFSUd�\F[?a!QX^A\.{
±	k�a!W�\?VbSPKA]�fia!fiS�K«\Fv.O�QT\F[X[!fiSPK�fi[�d�S*]*fhÙ�\F]=fhK=a!W�\ �1� Y�QTMPKAV~WA\F[Ft%a!W�\`K�fiaX[�a!QX^�a!W s M�gh^�\�» þ YRfiaT¼-d�^A[XaLY/\[XM s \F]ZkmS�Q'\FM.VXW�fiaX\`QTMUa!fiSPK »m[X\F\�[X\FVFa!fiS�K÷^*{ a�{ a�¼`{:º�^�O�O/S.[X\:a!W�\egiS*S�O«fi[e\Fv*\bV`^�aX\b]ø��a!fid�\b[F{�±ma#fi[eV`gi\bMPQa!WAM.a�MPghg�a!W�\?Ù�QT[XaX�£Ú þ YRfiaX[?�&fhghg�W�S�gi]�M Þ s MPgh^A\.t%MPKA]ZS�KRgip=a!W�\?giM.[Xa#Y�fia?�&fhghg&VbSPK�aXMPfhK¯M s M�gh^�\ þ {�±¾kQX^�K�gi\`KAr.a!W�\TK�VFS*]*fhKArofi[�^�[X\F]:SPK:a!WA\#aXMPO�\.t�a!W�\`K:a!WA\LÙ�QT[Xa���Ú þ YRfiaX[&VbMPK�Y/\LQT\b]�^AVF\F]:aXS?ùe»	gir��/¼�YRfiaX[F{
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� û�ú û ÆTÑ�Í}Á�Ã`ÃTÄ&È'Á¸Ç-×'Ñ
±	K�a!WA\?VFS.d'ORfhgiMUa!fiSPK�O�QTS*VF\F[X[FtA[XS.d�\'defi[XVF\`ghgiM�K�\bSP^A[�fi[X[!^A\F[#d?^A[XaLY/\?VFS�K�[!fi]�\`QT\F]/t%M.[-]R\b[XV`QXfhY/\F]�K�\bv*aF{

È(�i�K�¢¼ õ�ÍË-�°ü�Í�)8ÂÇÄeÀ
|&WA\�SPQT]�\`Q'fhK«�&WRfiVXW«]�M.aXM�fiaX\Fd�[eM�QT\�[XM s \F]�S�K«a!WA\eYRfia&pFY�p*aX\�aXM�O/\efi[?fideO/SPQTaXM�K�aekmS�Q'VFSPQXQT\FVba!K�\F[X['SPkQT\ s \`QT[X\�\Fv*\FVT^�a!fiS�K�{:|&W�\�aXM�O/\�giM�p.SP^Aa�\`KAMPY�gi\F[�a!WA\�VFS�QXQT\FVFa'a!p.O/\�S�k&fhKRk¾SPQTd�MUa!fiSPK°aXScY/\�M s MPfhgiM�YRgi\�MUaa!WA\#M�ORO�QTSPO�QXfiM.aX\?O/S�fhK�aX[�fhKua!W�\-QT\ s \TQT[X\#\Fv*\FVT^�a!fiS�K�{-|&WA\�giM�pUSP^AaLQX^�gi\F[-MPQT\#]�\F[XV`QXfhY�\F]cfhKua!W�\-kmSPghgiS��&fhK�r�{
À �1� à%|�WA\LQT\b[!^Rgia-SPkwa!W�\ �1� VbSPKA]�fia!fiS�K=d�^A[Xa¸Y/\�[XM s \F]�� � ù���ú¸fiaX[-a!QX^A\#SPQ�kmMPgi[X\-YRQTM�K�VXW�fi[&\bv*\FV`^AaX\F]�{|&WRfi[�fi[�Y/\FVFM�^�[X\Na!W�\�K*^Ad�Y�\`Q=SPk?Y�fiaX[�QT\F�.^�fhQT\F]7S�k�\Tfia!W�\`Q:YRQTM�K�VXW fi[�r.\TK�\`QTM�ghgip ^�K��*K�S��&K7fhK
M.] s MPKAVF\.tAMPKA]oWA\`KAVF\?d�M��*\F[¸fia�]�fhn�VT^Rgia�]�^�QXfhK�r'QT\ s \`QT[X\?\bv*\FV`^Aa!fiSPK�aXS?Ù�K�]:SP^Aa&�&WRfiVXW�YRQTM�K�VXW�aXSQT\ s \`QT[X\.{�º*M s fhK�r�a!WA\�VFS�K�]*fia!fiSPK s MPgh^A\�MPkmaX\TQ?a!WA\eYRQTM�K�VXWA\F[eM�QT\�\Fv*\FVT^�aX\F]Nd�MP��\F[?a!W�\'VFS�K�]*fia!fiSPK
s MPgh^A\?aXS#Y/\FVFSUd�\#a!WA\LgiMU[Xa¸fiaX\Fd²SPK:a!W�\-aXM�O/\#MUa&a!W�\-a!fid�\�SPk/QT\ s \`QT[!fhK�r�a!W�\ �1� [XaXM.aX\Fd�\TK�aFtR�&W�fiV~WVFM�K�Y/\?QT\FM.]*fhgip�O/S�ORO/\b]�k	QTS.d·a!WA\?aXMPO/\U{

À � x8�!lmv M�K�] z��*ó � x8�!lmv àAº.fidefhgiMPQ�aXS �1� [XaXM.aX\Fd�\`K�aFt.a!WA\�VFSP^�K�aX\`Q s M�QXfiMPY�gi\F[Ðk¾SPQ]� x8�!lmv MPKA] z��*ó � x8�!lmvgiS*SPON[XaXM.aX\bd�\`K�aX[#d?^A[Xa�Y�\e[XM s \b]«� � ùm�Pú�a!W�\?giS*SPOA[?MPQT\?\`KA]�\F]�{�|&WRfi[�\`KA[!^RQT\F[�a!W�MUa#a!WA\#fiaX\`QTM.a!fiS�KVFS�^RK�aefi[?QT\FMU]�fhgip«M s MPfhgiMPY�gi\=M.['a!W�\�giM.[Xa?fiaX\Fd½SPK°a!WA\�aXMPO/\�M.a'a!WA\ca!fid�\cS�k&QT\ s \`QT[!fhK�rNa!W�\�giS*SPO[XaXM.aX\bd�\`K�aF{
À ñ � �1u�rpx àw±¾k�a!WA\ ñ � �1u�rpx [XaXMUaX\Fd�\`K�a&fi[#a!QTM�K�[!k¾SPQTd�\F]�fhK�aXS�M�K�SUa!W�\`Q?QT\ s \`QT[!fhY�gi\ ñ � �1u�rpx [XaXM.aX\Fd�\TK�a»m[X\FVFa!fiS�Ký^�{ ^�{ ¤.¼`t/fhK�[XaX\FMU]�SPk�Y/\`fhKArlKASPQTd�M�ghfiqF\F]«fhK�aXS �1� MPKA] t��cu�� [XaXM.aX\Fd�\TK�aX[�»m[X\FVFa!fiSPKý^*{ þ { ¢�¼`t
a!WA\`K�a!WA\#��MUr�MPKA]ck¾MPghgh_�a!WRQTS�^�r�W�VbSP^�K�aX\`Q s M�QXfiMPY�gi\F[#^A[X\F]cfhK=a!WA\#a!QTM�K�[!kmS�QTd�M.a!fiS�K�d?^A[Xa¸Y/\?[XM s \F]� � ùm��úLa!WA\#\TK�a!fhQT\#Y/S*]Rp�S�k}a!WA\#[X�&fiaXV~Wu[XaXM.aX\Fd�\`K�a&fi[&\Fv*\FV`^AaX\F]/{&|&W�fi[L\TK�M�YRgi\F[�a!W�\�VFSP^�K�aX\`Q s MPgh^A\F[aXS?Y/\LQT\FVbS s \`QT\F]:\FM.[!fhgip�k	QTS.d²a!W�\�\`K�]�S�k}a!WA\#aXMPO�\#Y/\`kmS�QT\#a!WA\LQT\ s \`QT[XMPg%SPkwa!W�\�[X�&fiaXV~Wu[XaXM.aX\Fd�\TK�aY/\Fr�fhK�[F{

È(�i�K��È ��Í3ÄyÌgÀg�Z�EÀU�Å�ÀwÆgÂ8¿
®-\ s \`QT[X\?\Fv*\FVT^�a!fiS�K�VFM�K�Y/\#^A[X\F]�fhK=a!QTMPO�ORfhKAr�\`QXQTSPQT[-fhK=\`fia!WA\`Q-kmSPQT�&M�QT]�VFS*]�\'SPQ�a!W�\#QT\ s \`QT[X\'VFS*]�\.t�S�Q\ s \`K�fhK=a!WA\#fideO�gi\Fd�\`K�aXMUa!fiSPK°SPk�a!WA\�QT\ s \`QT[X\?VFSUdeO�fhgi\`Q�{#|&W�fi[Lfi[�M.VXWRfi\ s \F]ZY�p�VXW�\FVX�*fhKAr�a!WA\�kmS�ghgiS���fhKAr[!fid'ORgi\:¡��T¥`�F�T�F�*ú&´?VFSPQXQT\FVba!K�\F[X[�VFSPKA]*fia!fiSPKNM.a&QX^RK�a!fid�\ ý ^ ÿ à

º�^�O�O/S.[X\�M s M�QXfiMPY�gi\{� j �Zfi[cfhK�fia!fiMPghf�qF\F]ÚaXS v.è!¦ � v*ñ*ñE�!�po fhK a!WA\lk¾SPQT�&M�QT]�\Fv*\FVT^�a!fiS�K�{J-a?a!W�\�\`K�]NSPk-a!WA\�QT\ s \`QT[X\�\Fv*\FV`^Aa!fiSPK%t&a!WA\eÙ�K�M�g s MPgh^A\cS�k-a!WA\ s M�QXfiMPY�gi\�� j ��d?^A[Xa?\F�.^�M�gv.è!¦ � v*ñ*ñE�!�po {
|�WA\�ORQT\bVF\F]*fhK�r=[!fideO�gi\�VFS�K�]*fia!fiSPK%t-�&W�\`KNMPO�O�ghfi\F]�S�K«\ s \TQTplgiS*VFM�g s MPQXfiM�YRgi\�M�K�]�r�giSPYAMPg s M�QXfiMPY�gi\.tfi[�^A[X\`k	^�g#fhK ]�\FaX\FVFa!fhKAr«\`QXQTSPQT[�fhK�a!W�\�VFS*]�\�SPQ:a!WA\�VFS.d'ORfhgi\`Q�{ÂJLKAS.a!WA\`Q:[!fideO�gi\�VFSPQXQT\bVFa!K�\b[X[cfi[�a!W�\

k¾SPghgiS��&fhK�r�t��&W�fiV~W:fi[#M�rU\`K�\TQTMPghfiqFMUa!fiSPK«S�k�a!W�\?\`KA]*_!S�k	_�aXMPO/\'VFS�K�]*fia!fiSPK«]�\F[XV`QXfhY�\F]�fhK ý ^ ÿ à
º�^�O�O/S.[X\=a!W�\�Y�fia&p�Y�p*aX\=aXMPO/\�fi[�M.a�O/S.[!fia!fiS�Kÿþ Y/\TkmSPQT\=a!W�\�k¾SPQT�&M�QT]�\Fv*\FVT^�a!fiS�K4S�k'M

k	^�K�Vba!fiSPK=Ö�t*M�K�]�giM.aX\`Q�a!W�\-QT\ s \`QT[X\�SPkwa!W�\-k	^RKAVFa!fiS�K�fi[&\Fv*\bV`^�aX\b]�{�|�WA\`K%t*Y�p�a!W�\�\`KA]cS�k}a!WA\\`KA]�SPkwa!W�\?QT\ s \TQT[X\?\Fv*\FV`^Aa!fiSPK%t/a!W�\?aXM�O/\'d�^A[Xa&Y/\#QT\F�&S�^RKA]�aXS�a!WA\?[XM.d�\#O/SU[!fia!fiSPK°þe{
È(�i�K��Î ü�ÆYÊOÆgÀwÍ3ÀwÆ¢ÂÇ¿-�
J�ghfidefiaXMUa!fiSPK«S�k�a!W�\?[XS�^RQTVF\T_�gi\ s \`g}QT\ s \`QT[!fhY�fhghfia!p�kmSPQ&O�QTS*VF\F]*^�QTMPg}O�QTS.rPQTMUd�[Ft/M.[&O�QT\F[X\`K�aX\F]�WA\`QT\.t*fi[�a!W�MUaa!WA\=aX\FV~W�K�fi�.^�\F[�KA\F\F] aXS¯Y�\ZVFM�QT\`k	^�ghgip7\bv*aX\`K�]�\F]4M�K�]9pPS�Q=d�S*]*fhÙ�\F] kmSPQuS.a!WA\`Q�OAMPQTMU]�firUd�[Z[!^AVXW4MU[
S�Y��X\FVFa!_�SPQXfi\TK�aX\F]�ORQTSUrPQTMUd�defhKArcgiMPKArP^AM.rU\F[F{
å�SPQ�\Fv*M.d'ORgi\.t�VFSPKA[!fi]�\`Q:a!W�\�QT\ s \`QT[!fhYRfhghfia�p�S�k2o�·�·�ORQTSUrPQTM.d�[F{Z|&WA\�aX\FV~W�K�fi�.^�\F[�kmS�QeQT\ s \`QT[!fhKAr�xO�QTS.r�QTM.d�[:MPQT\=a!QXf s fiMPghgip MPO�ORghfiVbMPY�g	\«aXS{o ·�· O�QTS.r�QTM.d�[:M.[���\`ghgmt#[!fhKAVF\=MPghgbo ·�· O�QTS.r�QTM.d�[:VFMPK�Y/\a!QTM�K�[!giMUaX\F]«aXS�\F�.^�f s MPgi\`K�a:x O�QTS.r�QTM.d�[F{:¹#S��&\ s \`Q�t}\Tn�V`fi\`KAVFp�VFS�K�Vb\`QXK�['SPk�[!^�VXW«MPK¯MPO�ORQTSUM.VXW�d?^A[XaY�\#QT\F[XSPg s \F]�VFMPQT\Tk	^RghgipU{&å�S�Q#\bv*M.deO�gi\.t�a!WA\#QX^�KR_�a!fid�\'d�MPK�fhO�^RgiMUa!fiSPK«S�k}a!WA\ ucx8��ñ O/S�fhK�aX\`Q s MPQXfiMPY�gi\.t%a!W�\WAMPKA]*ghfhK�r:SPk s fhQTa!^AMPg%k	^�K�VFa!fiS�K�aXM�YRgi\F[FtAMPKA]�a!WA\?d�MPfhK�aX\TK�M�K�VF\'SPk%QX^RK:a!fid�\?a�p.O/\LfhK�kmS�QTd�M.a!fiS�K�t/d?^�[Xa&Y/\fhK s \F[Xa!fir.MUaX\F]=aXS�defhK�fidefiqF\�a!WA\`fhQ?]�\FrU\`K�\TQTM.a!fiSPKNfhK�aXS�]R\b[Xa!QX^�VFa!f s \�M.[X[!fir�K�d�\`K�aX[F{

Ðwá



JLKAS.a!WA\`Q#fideO�SPQTaXMPK�a?S�O/\`K�fi[X[!^A\�fi[�a!W�MUa#S�k}\`n�VTfi\`K�a!giplQT\ s \`QT[!fhKAr�a!W�\'\Fv*VF\`OAa!fiSPK=WAMPKA]�ghfhKAr�d�\FVXW�M�_K�fi[Xd�[Ft/[!^AV~WuM.[-a!WA\ ucx � � � u � n M�K�] rmjcu�rpx O�QXfidefia!f s \F[eS�k o�·Ê·¸{
� � ¶�¶�� � º��.º?¨^»eºå¶ ¶ · i j��l!º�¨
ê=\cWAM s \�fideO�gi\Fd�\TK�aX\F]�a!W�\:aX\FVXWRK�fi�.^�\b[�]�\F[XV`QXfhY/\F]�fhK°ORQT\ s fiSP^A[�[X\FVFa!fiS�K�[�fhK�MlQT\ s \`QT[X\�x½VFS.d'ORfhgi\`QVbMPghgi\F]�� rmr {-J�[#M�YAM.[!fiV�[XaXMPQTa!fhKArcO/S�fhK�a�k¾SPQ?a!WA\?fideORgi\bd�\`K�aXM.a!fiS�K}t�a!W�\�x�O�M�QT[X\�a!QT\F\'r.\`KA\`QTM.aXS�Q?k	QTS.dï-KRf s \`QT[!fia!p=SPk êjfi[XVbSPKA[!fhK�t�VFM�ghgi\F];¾�|�z�v�v�t*W�MU[#Y/\F\`K=^A[X\F]�{yJLghg�VFS.deO�fhgiM.a!fiS�K°M.VFa!fiS�K�['a!W�MUaLQT\FM�ghfiqF\�a!W�\QT\ s \`QT[XM�g}aX\FVXWRK�fi�.^A\F[#]�\F[XV`QXfhY/\b]lfhKua!WRfi[-]�S*V`^�d�\`K�aLWAM s \#Y/\F\TK=M.]�]R\F]:S s \`Q�a!WA\?aXSPO�S�k}a!WA\#Y�MU[!fiV#O�M�QT[X\a!QT\b\?V`QT\FM.aX\b]cY�p�¾�|�z�v�v�{
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