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jZkmlonmpmqrnBs>tul*swvyx{z ^}| qrsw~wlDqu��l�� ^ tZ�rs | sL�wlDq"�rkml��_sL�4lFt����_l��wlD��s�v$�ukml�k�xwqr�m��xwqul*x������us�nmqrsL� ^ �ml*x{z�swqrl��>l��mlDqrxw�nm�}xL�uv�swqrz��rs�swnBl�q�xL� ^ ����t��0t��ulDz�t{x�����x�nmn�� ^}| x�� ^ sw��t��uk�xw���ukml
k�x�q��0�Zx�qrl ^ ��t�lD��v���jZk ^ t�k�xwt�z�x>�0l�z ^}| qrsw~wlDqu��l���0lD�wl��_swn�z{lD��� ^ � | qrlDx>t ^ �m�w�_� ^ ���rl�qrlDt�� ^ �m���y� ^ � l�qrl����Z����nBlDt�swvOz ^_| qus>~wl�qr�mlD�_t"k�xS�wl�¡�lDl��
�ml��wlD� s>n�lF��¢�qrxw�m� ^ �m��v�qrswz~wlDqu��l��}tO��k ^}| k�z�l�qrl��_���0lDxw��� ^ �rk��uk�l4k�xwqr�m��xwqul ^ �0v£�ulDq�v¤x | lo¥�¦ ^ ���0sL�9ty§¨j�©¨ª¨«­¬&¢S~wlDqu��l��}tOlFt�nBl |�^ xw� �_�*v�swq­l�z�¡BlD�0®�0lF��t��0t��ul�z�t7¥¤¯yj�°"±�²�¬&¢m�rsf~wlDqu��l��}tZv�swq�z�pm� � ^ z�lD� ^ xft��uqrlDx�z�t9xw���³qrlDx��´� ^ z{l7t�pmn�n�s>q��7¥µ§9lDz{lFt ^ t�¬9x����
�>l��mlDqrxw�nmpmqrnBs>tul*~>l�qr�ml��}to¥¤«O¶�¢�±�x | k�¬&�
jZkml | swz�z�sw��s>n ^ � ^ s>�o�uk�x��$z ^_| qus>~wlDqu�mlD�_t\�_lDx>�o�us��0l3�rl�q ^ s>qrx�� ^ sw� ^ ��tu�0t��rl�zIn�lDq�v�s>quz�xw� | l8k�xwt´¡Bl�lD��� ^ t�nmqrsL�wlF�*¡��qrl | lD���¨qulFt�lFx�q | k´�9«´¶ ^ t�x���l�·mx�z�nm�_l�s�v"x�v¤xwt��*x�����t�z�xw� �¸¢�z7pm� � ^ xw�m�mqulFtut9tun�x | lw¢Bz�lDtrtuxw�wl�®¸¡�x>t�lF�,z ^}| qrsw~>l�qr�ml��¸¢�0lD�wl��_swnBlD��s>q ^ � ^ ��xw� �_��v�s>q7¹º���ulD��tu�0t��rl�z�t�s>�m�_�w��»ZxwtulD��s>���uk�l
«´¶ ^ ���ulDq�v¤x | l>¢­��k ^_| k�tukms>pm�_��¡Bl³xwt�t ^ z ^ �}x�q7x>tnBs>trt ^ ¡m�_l*s>��� ^�� l�qrl�����nm�}xL�uv�swqrz�tD¢��uk�l�«´¶�ª9�_nmk�x��>l�q�t ^ sw�
k�xwtZ¡Bl�lD�³�ml��wlD� s>n�lF���
jZk ^ t*�4s>qu~³�0lDt | q ^ ¡�lFt��0lFt ^ �w�¼�0l |�^ t ^ s>��tD¢ ^ z�nm�_l�z�l����rx�� ^ sw�Ux���� ^ ���ulDq�v¤x | lFt9s�v"�ukml�«´¶
�wl�q�t ^ s>��v�swqo½�¶w®¸¡ ^ �*ª¨� n�k�xnmqrs | lDtrtuswq�t��

^ ^_^



^ �



¾ g�¿ÁÀ ÂÄÃ Å�bÇÆ ÈÉbÄÊ bÄÀ.Ë

¹"��swp��_��� ^ ~wl*�us7�uk�x��m~��rs{�ukml�Ì4swz�nmpm�ul�q9«$x�¡Bswq�xL�rswqr�{x����rkml�Í9� ^ �wlDqrt ^ ����s�v@Ì�xwz�¡mq ^ �0�wl>¢>nmqrsL� ^ � ^ �m�{z�l�x7�0lFt�~^ �Îx¼�wl�qr��nm�_lDxwtrx����{l���� ^ qrsw�mz�lD�>�F¢y�us¼�ukml,z�l�z7¡�lDqrt{s�v¨�ukml�²��0t��rl�zd¯9lDtulDx�q | k�Ï*qrswpmn´¢ ^ �În�x�qu� ^}| pm�}x�q�² ^ z�sw�Ì4qrs>tu¡��>¢�²��rl��>l��Ð©¨x����Ñxw���Ñ¯�sw¡ ^ �ÓÒ�x ^ qr¡�x ^ qr��t7v�swq�qrlDxw� ^ �m��x���� | swqrqul | � ^ �m�¼�uk ^ t�n�xwn�lDqfxwt���l��_�9xwt�¯ ^}| k�xwqr�»��_x | ~\¢�Ì4k�x ^ ®GÔolDsw�m�{jOs>k´¢�©¨l�qr¡�lDq��9»�s>tD¢0¹�x��³Õ8q�xL�u��xw���,Õ@x�pm�´»Zx�qrk�xwz�v�swq�kmlD� n0v�p��$� ^ t | p�trt ^ sw��tD�
±��
�4s>qu~��ZxwtZx��}tus{�>l�qr���4lD� �$t�pmn�n�s>q��rlD�
¡��f�ukml�«$x�¡´�8tu�0t��rl�zÖ�rlDx�z³¢ ^ �³n�x�qu� ^}| p��_xwqZ±�x�qu�����³×>swkm��tusw�O�
¹´��swpm�}��xw�_tus¨� ^ ~wl4�us��uk�xw�m~�Õ8qrs�v��O©¨l�qrz�x��m�{©�Øx�qu� ^ �oxL�­�ukmlZÍ9� ^ �wlDqrt ^ ���*swv�j$l | km�ms>� s>�w�>¢S��qrlDtr�0l��´¢Sv�s>qyk ^ tytupmnmnBswqu��0pmq ^ �m��z���n�quswÙ�l | �Z��swqr~�Ú «O¶�sw�³ª9�_nmk�xmÛ�x������ukml�s>nmnBswqu�upm� ^ �����rsft���xS��v�swq9t ^ ·
z{s>���uk ^ ��Ì�x�z7¡mq ^ �0�>lw�
«Ox>t���¡mpm�9�ms��9�_lDx>t��Z�us�z7�fn�xwqulD�>��t�v�swqZ�rkml ^ q�pm���0lDqrt��rxw��� ^ �m��¢mx>�0� ^_| l�x����³x��_�\�uk�l ^ q�� sL�>lw�_� �

jZk ^ t���swqr~ ^ t�tupm¡mz ^ ���rlD�³sw��� ��v�swq¨x | k ^ lD� ^ �m�7�uk�l�x | xw�0lDz ^}| xw���0l��>qulDl�Ü�Ý ÞBß_àLá{â¤ã&äDå3à�æ&á�ç�èµÝ é>ê�æ¨xL���rkml�Í9� ^ �wlDqrt ^ ���s�v@j$l | km�ms>� s>�w�>¢���qrlDtr�0l��´�
jZk ^ tZ�uk�lDt ^ t ^ t�qrlDtupm����swv$z��
sL���
��swqr~fx������msw�9swp0� | s>z{loswv­��swqr~f�0sw��l ^ � | s>� �}x�¡Bswq�xL� ^ s>��� ^ �uk³s��rkml�q�nBl�s>nm� l>�
ª9�_���rqrx>�0l�z�x�qr~0t�p�t�lF� ^ �,�uk ^ t���swqr~fx�qrlokml�qrl�¡���x | ~���sL��� lF�0�wlF���
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ð)ñ3ò\óDôSõOö$÷­ø�óFù¤õBò ð
ú � ú ±�sw� ^ �Sx�� ^ sw� �o���o���o�����*���o���o�����o���o���*�����o���o���o�����o���*���o�����o���o���o�����*� ú
ú �üûý²����ms>n�t ^ t������o���o���o�����*���o���o�����o���o���*�����o���o���o�����o���*���o�����o���o���o�����*� ú

þ ÿ ����� ó � ö�� õ�ô	� 

û0� ú §9lDz�lDt ^ t������o���o���o�����*���o���o�����o���o���*�����o���o���o�����o���*���o�����o���o���o�����*� �
û0�üûÁ« ^ ��p0·
s>���rkml�ª9�_nmk�x��o�����*���o���o�����o���o���*�����o���o���o�����o���*���o�����o���o���o�����*� �
û0� �ýjZkml�²0Õ"¹�§�Ôol�qr�ml��7���o�����*���o���o�����o���o���*�����o���o���o�����o���*���o�����o���o���o�����*� �
û0� ¶ jZkml�²�n�q ^ �m��Ôol�qr�ml��í�o�����*���o���o�����o���o���*�����o���o���o�����o���*���o�����o���o���o�����*� ¶



� � ø	����ôLõB÷$ò­ö �
�m� ú ª9�_nmk�x�ª¨q | k ^ �rl | �rpmqrl��o�����*���o���o�����o���o���*�����o���o���o�����o���*���o�����o���o���o�����*� �

�m� ú � ú «Os>xw�³²��rswqrloª¨q | k ^ �rl | �rpmqrl �o�����o���o���*�����o���o���o�����o���*���o�����o���o���o�����*� �
�m� ú �üû Õ"q ^ � ^ �_l��>lD��ª¨q | k ^ �rl | �rpmqrlo« ^ ¡�qrxwqu��¥µÕ�ª¨«­¬������o���o���o�����o���*���o�����o���o���o�����*� �
�m� ú � � j$qrxw��tu�_x�� ^ sw�
»�p � l�q�t�¥µj�»Z¬ �����o���o���*�����o���o���o�����o���*���o�����o���o���o�����*� ½
�m� ú � ¶ ¹º���ulDqu��x��´Õ8qrs | lFtutuswqZ¯�l�� ^ t��ulDqrt
���o���o���*�����o���o���o�����o���*���o�����o���o���o�����*� �
�m� ú ��� ¹º���ulDquqrpmn0��t����o�����*���o���o�����o���o���*�����o���o���o�����o���*���o�����o���o���o�����*� �

�m�üûý²��rqup | �upmqrl�s�vy«´¶ �o���o�����*���o���o�����o���o���*�����o���o���o�����o���*���o�����o���o���o�����*� �
�m�üû0� ú jZkmqrlDx>�
±�x���xw�wl�z�lD�>���o���o�����o���o���*�����o���o���o�����o���*���o�����o���o���o�����*� �
�m�üû0�üû ±�lDz�swqr��±�x���x��wlDz�l��������o�����o���o���*�����o���o���o�����o���*���o�����o���o���o�����*� �
�m�üû0� � Ì4s>z{z7pm� ^}| x�� ^ sw�³±�x���xw�wlDz{lD��� �o���o���*�����o���o���o�����o���*���o�����o���o���o�����*� �
�m�üû0� ¶ ±�x | k ^ �ml�±�x���xw�wlDz{lD��� ���o�����o���o���*�����o���o���o�����o���*���o�����o���o���o�����*� ú��

��� ������� � ôSõOø ��!�! õ�ô#" õ´ö �$!%� ò­ö'&(� ðBð
¶�� ú Õ8q ^ � ^ �_l��wlF�
ª¨q | k ^ �rl | �rpmqrlo« ^ ¡�qrxwqu�Ö�o�����o���o���*�����o���o���o�����o���*���o�����o���o���o�����*� úwú
¶��üûÁÔol�qr�mlD�´±�s0�0lÉ���o���o�����*���o���o�����o���o���*�����o���o���o�����o���*���o�����o���o���o�����*� ú û
¶�� � ²�pmz�z�x�qr�É���o���o���o�����*���o���o�����o���o���*�����o���o���o�����o���*���o�����o���o���o�����*� ú û
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�0� ú Ì�x | k�l�²0��� | kmqus>� ^<; xL� ^ s>�����*���o���o�����o���o���*�����o���o���o�����o���*���o�����o���o���o�����*� ú �
�0�üûÁj$qrxw��t��}xL� ^ s>�,»�p � l�q9±�x���xw�wl�z�lD�>���o�����o���o���*�����o���o���o�����o���*���o�����o���o���o�����*� ú �
�0� �ýÕ@x��>l*j­x�¡�� lFt��o���o���o�����*���o���o�����o���o���*�����o���o���o�����o���*���o�����o���o���o�����*� ú ¶

�0� �m� ú ª��m�0qrlDtrt�jOq�x���tu�}xL� ^ sw� �o���o�����o���o���*�����o���o���o�����o���*���o�����o���o���o�����*� ú ¶
�0� �m�üû Õ@xw�wloj$xw¡m� l�²��rqup | �up�qul��o���o�����o���o���*�����o���o���o�����o���*���o�����o���o���o�����*� ú ¶
�0� �m� � ª��m�0qrlDtrt�jOq�x���tu�}xL� ^ sw�,Ò�xwpm����t����o���o���*�����o���o���o�����o���*���o�����o���o���o�����*� ú ½
�0� �m� ¶ Õ@xw�wloj$xw¡m� l�±�xw��x��>l�z�l������o�����o���o���*�����o���o���o�����o���*���o�����o���o���o�����*� ú �

�0� ¶ Õ@x��>l*Ò�x�pm� �¨©¨xw���0� ^ ��� �����*���o���o�����o���o���*�����o���o���o�����o���*���o�����o���o���o�����*� ú �
�0� ¶�� ú Õ@xw�wloÒ�x�p���� ^ ��Í¨tul�q¨²�n�x | lh�����o���o���*�����o���o���o�����o���*���o�����o���o���o�����*� ú �
�0� ¶��üû Õ@xw�wloÒ�x�p�����t ^ �
�uk�l�j�±�ªi�o�����o���o���*�����o���o���o�����o���*���o�����o���o���o�����*� ú �
�0� ¶�� � Õ@xw�wloÒ�x�p�����t ^ �³j¨Ì�» ²0n�x | l������o���o���*�����o���o���o�����o���*���o�����o���o���o�����*� ú �

�0���Áª¨���0qulFtut�²�n�x | lDtI�o���o�����*���o���o�����o���o���*�����o���o���o�����o���*���o�����o���o���o�����*� ú �
�0���0� ú ª��m�0qrlDtrt9²�n�x | l�²�� ^ � | kmlDt �o�����o���o���*�����o���o���o�����o���*���o�����o���o���o�����*� ú �
�0���0�üû ª��m�0qrlDtrt9²�n�x | l�²��uqrp | �rpmqrl
�o�����o���o���*�����o���o���o�����o���*���o�����o���o���o�����*� ú �
�0���0� � ª��m�0qrlDtrt9²�n�x | l�±�s0� ^>=B| xL� ^ s>� ���o���o���*�����o���o���o�����o���*���o�����o���o���o�����*� ú �
�0���0� ¶ »�s�sw~�~wlDl�n ^ �m�{s�vy±�x�nmn ^ �m��t������o���o���*�����o���o���o�����o���*���o�����o���o���o�����*�Äû �

�0� ½ ²�pmz�z�x�qr�É���o���o���o�����*���o���o�����o���o���*�����o���o���o�����o���*���o�����o���o���o�����*�Äû ú
?
@ � ô �$� öA" � ò � � ��69� ò\ó � ò­öCB´ø ��� ö­÷ � ù¤ò�� þD

½m� ú jZkmqrlDx>��¹��0lD��� ^E=�| x�� ^ sw�Ñ�����*���o���o�����o���o���*�����o���o���o�����o���*���o�����o���o���o�����*�ÄûF�
½m�üûÁjZkmqrlDx>�³Ì4s>�>�rqus>�´»�� s | ~.���*���o���o�����o���o���*�����o���o���o�����o���*���o�����o���o���o�����*�ÄûL¶
½m� �ýjZkmqrlDx>�HG�nBl�q�xL� ^ s>��tÐ�o�����*���o���o�����o���o���*�����o���o���o�����o���*���o�����o���o���o�����*�ÄûL¶
½m� ¶ ² | kmlF�0pm� ^ ���
���o���o���o�����*���o���o�����o���o���*�����o���o���o�����o���*���o�����o���o���o�����*�ÄûI�
½m���ý²�pmz�z�x�qr�É���o���o���o�����*���o���o�����o���o���*�����o���o���o�����o���*���o�����o���o���o�����*�ÄûI�

J ñ �LK þ J
��� ú ¹º���ulDq�v¤x | l������o���o���o�����*���o���o�����o���o���*�����o���o���o�����o���*���o�����o���o���o�����*�ÄûM�
���üûý²�kms>q��¨±�lDtrtuxw�wlDt �o���o�����*���o���o�����o���o���*�����o���o���o�����o���*���o�����o���o���o�����*�ÄûM�
��� �ý«´s>�m��±�lDtrtrx��wlFt �o���o�����*���o���o�����o���o���*�����o���o���o�����o���*���o�����o���o���o�����*�ÄûF�

��� �m� ú ¹�ÕZÌÓx����,j$l�z�nBswq�x�qr�f±�x�n�n ^ �����o���o���*�����o���o���o�����o���*���o�����o���o���o�����*�ÄûF�
��� �m�üû � ^ qrl | ��²��uq ^ �m�>tZs>q9±�lDtrtuxw�wl*¦¼s>qr��t��o���*�����o���o���o�����o���*���o�����o���o���o�����*�ÄûF�
��� �m� � ¹º��� ^ qrl | ��²��uq ^ ���>t
���*���o���o�����o���o���*�����o���o���o�����o���*���o�����o���o���o�����*�ÄûF�
��� �m� ¶ Ò­�_l3· ^ ¡�� l�Õ@xw�wlDtÉ���*���o���o�����o���o���*�����o���o���o�����o���*���o�����o���o���o�����*�ÄûF�

��� ¶ ²�pmz�z�x�qr�É���o���o���o�����*���o���o�����o���o���*�����o���o���o�����o���*���o�����o���o���o�����*�ÄûF�
N O � óDù 6 ù�P � óDùµõ�ò 
Oð
�m� ú ¹�t��uqrlDx�z Ì4sw��t ^ �ml�q�xL� ^ sw��to���*���o���o�����o���o���*�����o���o���o�����o���*���o�����o���o���o�����*�Q� ú
�m�üûÁ�*xL�rx�xw� ^ �w��z{lD���Î�o���o�����*���o���o�����o���o���*�����o���o���o�����o���*���o�����o���o���o�����*�Q� ú
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T

�m� ú ª¨���0qulFtut¨jOq�x���tu�}xL� ^ sw� �����*���o���o�����o���o���*�����o���o���o�����o���*���o�����o���o���o�����*�Q�I�
�m�üûÁjZkmqrlDx>�
xw����Ì4sw���ul�·��¨²�� ^ � | k�lDt����o�����o���o���*�����o���o���o�����o���*���o�����o���o���o�����*�Q�M�
�m� �Á¹��0lD�>� ^>=B| xL� ^ s>��x�����Ì4sw���ul�·��¨»4�_s | ~5�����o���o���*�����o���o���o�����o���*���o�����o���o���o�����*�Q�M�
�m� ¶ ²�kms>q��¨±�lDtrtuxw�wlDt �o���o�����*���o���o�����o���o���*�����o���o���o�����o���*���o�����o���o���o�����*�Q�w½
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ú�� � ú � ú Õ@xw�wloj$xw¡m� l�j$qrxw��tu�_x�� ^ sw� �o�����o���o���*�����o���o���o�����o���*���o�����o���o���o�����*�Q�I�
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ª�� ¶ tu� ^ � | kÄ�o�����o���o���o�����*���o���o�����o���o���*�����o���o���o�����o���*���o�����o���o���o�����*�d¶�û
ª���� t | kmlD�0p�� lDqì���o���o���o�����*���o���o�����o���o���*�����o���o���o�����o���*���o�����o���o���o�����*�d¶�û
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nLo�n p qsr4tvuswxr1tyq/z
± ^}| qrsw~>l�qr�ml�� ^ ���ulDq�v¤x | lDt¨t�kms>pm�}�³nmqusL� ^ �0l�x��>s�s��³xw¡�t��rqrx | � ^ s>��s�vy�ukml7k�x�q��0�Zx�qrl*�usf�Lx�q ^ swp�t¨� lD�wl��}t9xw¡�sL�>lo�ukmlDz,�jZkml�«O¶�~wl�qr�mlD�|{ ú>úv}O^ �>�rl�quv¤x | l | sL�wlDqrtZx�� ^ �0l�qrxw�m�wloswv$�rk ^ t9qul	~>p ^ qrlD��v�pm� | � ^ sw��xw� ^ ���
xw������l3· ^ ¡ ^ � ^ ���w�8¦ ^ �uk�s>�m� �x7v�l���t��0t��ulDz | xw� �}t�¢��rkml�~wlDqu��l���nmqrsL� ^ �0lFtZx7z�x�· ^ z�p�z�s�vyt���x�¡ ^ � ^ ���,x���� ^ ���rl��wq ^ ����v�swq9xwnmnm� ^_| xL� ^ sw��t��
jZkml{x��_�wswq ^ �ukmz�t9p�t�lF��¢B�ukml{t��rqup | �upmqrlDt*x����,�ukml{n�s�t ^ � ^ sw���wl�qr� | �_s>tul��us��ukml{k�x�q��0�Zx�qrl�s�v@�rkml�~>l�qr�ml��­z�x�~wlFt ^ �^ z{nBs>trt ^ ¡m�_lo�us��0lD�wlD� s>n,x{�wlD�ml�q ^}| ~ ^ ���,s�v­z ^}| qrsw~>l�qr�ml��\� ^ �ukms>p0�9�_s>trtZs�vyn�lDq�v�s>quz�x�� | lw�@©¨sL�4lD�wl�qF¢��ukml ^ ���ulDq�v¤x | ltukmswpm�}�
¡�l�x>tZn�s>q���x�¡m�_l�xwtZnBs>trt ^ ¡m�_l�x���� | xw�
¡Bl�p�tulD�,sw�,�wlDqu�f� ^ � l�qrl����9nm�}xL��v�s>quz�tD�
ª��"�rkml¨z�s>z{lD���D¢>�ukml¨� ^ � ^ �rx��\ª9�_nmk�x7û úwú ½�¶�tul�q ^ lFt8¡Bl��_sw�m���rs��uk�l9v¤xwt��ulFt��4z ^}| qrswn�qus | lFtutuswq�t­��k ^}| k�x�qrl9xS�Lx ^ �_xw¡m� l>�Ì4swz7¡ ^ �mlD��� ^ �uk³x��
x |�| l�n0��x�¡m�_l¨n�q ^}| l>¢�z�x | k ^ ��lDt4¡�xwtulD��s>�f�rk ^ t�nmqrs | lFtutuswq@����nBl*xwqul*t�p ^ ��x�¡m�_l9v�s>q�lD�wlDqu�{~ ^ ����s�vx�n�nm� ^}| x�� ^ sw�´¢0lFt�nBl |�^ xw� �_��v�s>q�z�pm� � ^ ®¸z�lF� ^ x�xw���
qulFx�� ®µ� ^ z�l�x�nmn�� ^}| x�� ^ sw��tD�
��lDtun ^ �rlf�Lx�q ^ s>p�t�� ^ � l�qrl�� | lDt�¡Bl3����l�lD��¹º�>�rl���x�����ª¨� nmk�x�¡�xwtulD��z�x | k ^ ��lDtD¢´�uk ^ t7�4s>qu~¼t�k�xw� ��t�k�sL�íkmsL��x³��l��_��0lFt ^ �w�mlF� ^ �>�rl�quv¤x | l | xw��¡�l7p�tulD��� ^ �uk�swp0�ot ^ �w� ^E=�| x���� | k�xw�m�wlFt9sw�¼� ^�� l�qrl����*z�x | k ^ �mlDtD��Ò�pmq��rkml�qrz�swqrlw¢ ^ �ot�k�x��_�nmqrsL�wl@�rk�xL�y�_sL�Z®¸�_l��>l���nmqus>�wq�x�z�z ^ ��� ^ �{xwtrt�lDz�¡m�_�o�_xw�m�wp�xw�wl ^ t­�ml | lDtrtuxwqu� ^ ��swq��0lDqO�rs*x | k ^ lD�wl8k ^ �>k�nBl�quv�swqrz�xw� | l>�

nLov� �#��zHq%�H��ty�
Ì4k�xwn0�ulDq�û*� ^ �wlFt8x���sL�>l�qr� ^ lD�Îx�¡Bswpm�"qulD�_x��ulF���4s>qu~7sw��z ^_| qus>~wlDqu�mlD�0swnBl�q�xL� ^ �m��tu�0t��rl�z�tD�@Ì4k�xwn0�ulDq2� ^ ���uqrs0�0p | lFt�uk�l�xwq | k ^ �rl | �rpmqrl7swv"�uk�lfª9�_nmk�x,nmqrs | lDtrt�s>q*xw�����ukml��0lFt ^ �w�Us�vZ«´¶��7¹º�Ux>�m� ^ � ^ sw�´¢´�ukmlfª¨� nmk�x
¡�xwtulD�¼�wl�q�t ^ s>��s�v«´¶ ^ t{�mlDt | q ^ ¡BlD����jZk�l�qrlDxLv£�rl�qF¢@�uk�l
�ml�·��{v�lD� | k�xwn0�ulDqrt7nmqrlDtul����7�rkml��0lDt ^ �w��xw��� ^ z�nm� lDz�l����rx�� ^ sw�Ñs�v9�rkml�«´¶~wlDqu��l��ms>�7�rkml¨ª¨� nmk�xm�@jZkml | s>z�n�s>�ml����rt ^ z�nm�_l�z�l����rlD��x�qrl���ê3á�àLæv�L��çLäBç��>ê�á�ê3ä�èµ¢(����æuê�çM����ç�äBçy��ê�á�ê�ä�è¸¢�xw���ã����­��Ì4k�xwn0�ulDq��7� ^ t | p�tutulDt8�ukml*swnm� ^ z ^<; x�� ^ sw�fswv | s0�0l*x����f��xL�rx7t��rqup | �up�qulFt8v�s>q8�uk�l*ª¨� nmk�x�nmqrs | lFtutuswqF�yÌ4k�xwn0�ulDq� | s>���rx ^ ��t�tuswz�l�tunBl |3^ x�� ^ z�nm�_l�z�l�����xL� ^ sw���ml3�rx ^ �}t�xw���Ul3·��uq�x | �rt�swvZ�ukml | s0�0lw��Ì4k�xwn0�ulDq ú�� tupmz�z�x�q ^E; lDto�rkml^ z{nBswqu�rxw��� | s>� | �_p�t ^ s>��t$s�v0�uk ^ t­n�xwn�lDqD¢SnmqrlDtul����rt­tuswz�l"nBl�quv�swqrz�x�� | l8qulFt�p�����t$xw����� ^ t | p�trt�lFt��rkml�t | s>n�l"v�swq$v�pmqu�ukmlDq��swqr~B�

ú
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�¡o�n ¢¤£�¥¦£§�1t¨�

§9lDz�lDt ^ tD¢9�0lDt | q ^ ¡�lF� ^ �©{ � }�^ tfx�t ^ �m�w�_l�xw�m�mqulFtutftun�x | l�swnBl�q�xL� ^ ����t��0t��ul�z³¢��0lD�wl��_swnBlD�Ðx��f�ukml¼Í9� ^ �wlDqrt ^ ���Îs�vÌ�x�z7¡mq ^ �0�>l�x���� ^ t�xS�Lx ^ �_xw¡m� l{v�s>q�±�¹�Õ4²\¢$ª¨¯9±�xw����ª9�_nmk�x�û ú	� ½w¶
¡�x>t�lF�¼tu�0t��rl�z�tD��Õyswqu�rt�xwqul�pm���ml�qr��xS��v�s>qª9�_nmk�xfû úwú ½�¶7xw���
¹º�>�rl���·ª�>½7¡�xwtulD�,t��0t��ul�z�tD�
§9lDz�lDt ^ t ^ t�t��rqup | �upmqrlD���us¼v�pm� = �_���ukml³qrl�~�p ^ qulDz�l����rt{s�vox = �ml3®G�wq�x ^ �mlD��qulFt�s>pmq | l | sw���uqrsw�Ztu��t��ulDz³�Î��swz�x ^ ��tD¢��k ^}| k�x�qrl�t | kmlD�mpm� lF��¡���x��wlDqu�³t�z�xw� �­~wlDqu�mlD�µ¢\x�qrl�t ^ z ^ �_xwq9�rs�nmqrs | lDtrtulDt ^ � | sw���wlD�>� ^ s>��x��OswnBl�q�xL� ^ �m��tu�0t��rl�z�tD���pmq ^ �m��l�·0l | pm� ^ sw��s�v´§¨l�z�lDt ^ t4jOqrp�t��ulF�f²�pmnBl�qr� ^ tuswqZÌ4s0�0l7¥¤§¨j9²�ÌZ¬8x��0s>z�x ^ � ^ t"�ms��"n�qulDl�z�n0�rxw¡m�_lw�y©9l�� | lw¢��rkml~wlDqu��l���k�x>tZsw�m�_�fsw��lot��rx | ~�x������mlDlD�,�msw���us�¡�l�qrl�lD���uq�x����D�
ª | � ^ �LxL� ^ �m��x��0s>z�x ^ � | xw�fl ^ �ukmlDq4�_lDx>���us�x | sw��� ^ ��p�xL� ^ s>�fxLv£�rl�q��ukml ^ ���rl�qrqupmnm�ulD� ^ ��t��rqup | � ^ sw�fs>q8�rkml ^ ���ws | x�� ^ sw�s�v*x���p�t�lDq{�_l��>l���x | � ^ �LxL� ^ sw�Îk�x����0� lDqD�ÎjZk ^ t | x���¡Bl³p�tulD��v�s>q ^ ���uq�x��mswz�x ^ ���rkmqulFxw�Ît | kmlF�0pm� ^ ���Uxw����xw� �_sL�9t^ z{n�� lDz{lD���rxL� ^ s>��tos�v��Lx�q ^ s>p�tot | kmlF�0pm� ^ ���,t��uq�xL�rl�� ^ lDtD��¹º���rl�q���swz�x ^ ��Ì4s>z�z�pm� ^}| x�� ^ sw�Ñ¥�¹���ÌZ¬ ^ tos>¡0Ù�l | ��®G¡�xwtulD��0s>�mlZ� ^ x | k�x����ml��}t��y°8�>l�qr���0swz�x ^ � | s>�>��x ^ ��t@xo�¨s>z�x ^ ��Ì4s>�>�rqus>�m»�� s | ~�¥µ�oÌ�»�¬&¢ | sw��t ^ t�� ^ ���*swvBxop�tul�q@qrlDx>��®Gsw�m�_�x����
x�qrlDx>��®¸��q ^ �ul*n�x�qu�D�y¹ºz�n�s>q���x���� ^ �mv�swqrz�x�� ^ sw�
v�swq9t | kmlD�mpm� ^ �m��x�qrl�t��rswqrlD� ^ �³kmlDqul>�
§9lDz�lDt ^ tD¢�� ^ ~wl�²�nmq ^ ���7x����fs��rkml�qZ¯9ÕZÌ"®¸¡�x>t�lF��t��0t��ulDz�t�p�tulDt�t��uqrsw�m�>� �{����n�lF� ^ ���ul�quv¤x | lDt��0l = �mlD� ^ �,x�� ^ ���ulDq�v¤x | l�0l = � ^ � ^ sw�³�_xw�m�wp�x��wl>¢ | x��_�_lD�,±�¹����*«8�
jZkml�§¨l�z�lDt ^ t�ª¨� n�k�x��wlDqrt ^ s>��t�p�tulox{z�s0� ^E= lD�fGo²0ÒÎÕ�ª¨« | s0�0lw�

�¡ov� «Wt�z#¬�­®q%z®r1¯H£±°³²y�´¯Hw

« ^ ��p0· ^ t�x | �}xwtrt ^}| xw�@Í¨§9¹¶µ | swz�n�x�� ^ ¡m� l�s>n�lDqrx�� ^ �m��t��0t��ul�z³��ª9�_�"�0lD� ^_| l��mq ^ �wlDqrtD¢ = �_lft��0t��ul�z�t�xw����s>n�lDqrx�� ^ �m�tu��t��ulDzíqrl��}xL�rlD�{n�xwq���t8x�qrl ^ ���rl��wq�xL�rlD� ^ ���rs��ukml¨~wl�qr�mlD�µ�yjZk ^ t8� ^ �wlFtyq ^ tulZ�us�qrsw¡mp�t��r�mlDtrt�¢>nmqrsL� ^ �0lF���rkml��0q ^ �wl�q8xw���= �_l�tu��t��ulDz | s0�0l ^ t¨l�qrqus>qZv�qulDlw�Z°8qrqus>qrt ^ ��x����
n�x�qu�9s�vy�uk�l�~wlDqu�mlD� | xw� ^ �:��pml�� | l ^ �rt¨t��rxw¡ ^ � ^ ���,xw���³z�swqrl�s�v£�rl���_lDxw���us
x | q�xwtuk�s�v@�uk�l7lD�>� ^ qrl�tu�0t��rl�z³�*��lDtun ^ �ul��ukml{nmqrlDtul�� | l�s�v8�_s>x>�mx�¡m�_l�z�s0�0pm�_lDtD¢ | k�x��m� ^ �����ukml��0q ^ �>l�q9v�s>qx����fk�x�q��0��xwqul*�0l�� ^}| l�qrl�~�p ^ qulFt4�ukml�tu�0t��rl�zÖ�rs�¡�l�qrl�¡Bs�s��ulF���
« ^ ��p0·
s>���rkml�ª9�_nmk�x�n�qus | lFtutuswqZp�tulDt��rkml�Õ�ª¨« | s0�0l>¢�t�p�nmnm� ^ lF�
¡���� ^ � ^ �rx��¸¢�xw���,qupm��tZl3· | �_p�t ^ �>l��_� ^ �,�rkml�~wlDqu�mlD�z�s0�0lw�

�¡o¸· ¹º¯H£»��¼¾½[¢ ¿¤£�À|zH£�²

jZkml�²0Õ"¹�§�~wlDqu�mlD�({ ú��8}O^ t�¡Bl ^ �m�f�0lD�wl��_swnBlD�³x����ukml�Í¨� ^ �wl�q�t ^ ���fswv­¦�xwtuk ^ �m���rsw�´��²0Õ8¹�§ ^ t9��q ^ �u�ulD� ^ ��±�s0�0pm�}xÁ�x����fnmqrsL� ^ �0lFt�z�x ^ ��� ��� ^ q��rp�x��\z�l�z�swqr�w�@§¨l3����swqr~ ^ �m� ^ t ^ � | s>qunBswq�xL�rlD� ^ �
�ukmlo~wlDqu��l��\x����
l���xw¡m�_lDt4v¤xwt�� | swz�z7p0®
�
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� ^}| x�� ^ sw��� ^ �ukUs��rkml�qoz�x | k ^ �mlFt��{jZkml{~wl�qr�mlD�y�ms�lFt*�ms����0l = �ml�x��Uxw�m�0qrlDtrt*t�n�x | l{z�s��ml��8� ^ qul | �r� �>¢�¡mp0� | xw�¼¡Blp�tulD�
�us ^ z�nm� lDz�l����9sw�ml>�
Òmp�q��rkml�qrz�swqrlw¢O²0Õ"¹�§ �ml = �mlFtox,t��uqrp | �upmqrl7s>�¼��k ^_| k¼�ukmqrlDx>� ^ z�nm� lDz�l����rx�� ^ sw��tD¢ ^ � | swz�¡ ^ ��x�� ^ sw�¼� ^ �rk��rkml��0��®��xwz ^}| l3·��rl���t ^ s>��s�v��ukml�~>l�qr�ml��¸¢ | x���¡�l�z�x>�0lw�,jZk ^ t�x��_� sL�9t��uk�lfp�tul�s�vZp�t�lDq�tun�l |3^E=�| t | k�lD�0pm� ^ �m��t��rqrx��ul�� ^ lFtx�����xft�z�xw� �$sL�wl�qrkmlFxw� ^ �³�rkml�~>l�qr�ml���v�s>q�� ^ tun�xL� | k ^ ���fs�vy�uk�qulFxw�mtD��jZkml�~wlDqu��l�� ^ �rtul�� v | s>�>��x ^ ��t��rkmqrlDxw��t�¢�¡�xwtulD�sw�³x7�uqrp�t��ulD�
�rkmqulFxw�
n�x | ~Lxw�wlw¢�l�·�nBswqu� ^ �m�{�uk�l�±�s0�0pm�}xÁ���rkmqrlDxw� ^ �>�rl�quv¤x | lw�
²0Õ"¹�§�t�pmn�n�s>q���t9�0����x�z ^}|o^ � | swqrnBswq�xL� ^ sw�
s�vy� ^ �m~>lD�,z�s��mpm� lFt ^ �>�rs��ukml�s>n�lDqrx�� ^ �m��t��0t��ulDz�~wlDqu��l��¸¢0��k ^_| k�xw� �_sL�9tv¤xwt�� ^ �>�rl�q�x | � ^ sw��¡Bl3����l�lD�³p�t�lDq9x�nmn�� ^}| x�� ^ sw��tZx����
k�x�q��0��xwqul�l��>l����rtD�
jZkml*nmqrs��ul | � ^ s>�fz�s��ml��\p�tulD� ^ t�¡�xwtulD��s>� | xwn�x�¡ ^ � ^ � ^ lFt4xw����tupmnmnBswqu�rt = �ml�®¸�>qrx ^ ��lD�fx |�| lFtut | s>�>�rqus>��swvOqulFt�s>pmq | lDtD�°8�>l����rt�x�qrl�p�t�lF���us ^ ��� ^_| xL�ul�z{lDz�swqr��z�x���xw�wlDz{lD����v¤x�pm� �rt��us�k ^ �>kml�q7� lD�wl��4z�l�z�swqr��z�x���x��wlDqrtD¢O��k ^_| k | x���0l = �ml�tul�qr� ^}| lFtZt�p | k³xwt��ml�z�x����,n�xw� ^ �m��¢0��x�qr¡�x��>l | sw�_� l | � ^ sw�,swq�tuk�x�qrlD�
z�l�z�swqr�w�

�¡oÌË ¹º¯H£»���HÀ|t�zHÍÎ¿¤£§À|zH£�²
jZkml�²�n�q ^ �m��~wlDqu��l��|{ � } k�x>tZ¡�lDl����0lFt ^ �w��lD�,x���� ^ z{n�� lDz{lD���ulD��x����ukml7Í9� ^ �wlDq ^ ���fs�v@±�x>tutrx | k�p�tul3�u�rt4�usftupmnmnBswqu�x�����nmqrsL� ^ �0l�nmqrlD� ^_| �rx�¡ ^ � ^ ���>¢ysw�0®G� ^ �ml��m����x�z ^_| �wp�xwqrxw���ul�lFt�¢­xL�rswz ^_| �wp�xwqrxw�>�rl�lFt�¢­l����0®µ�rs�®Gl�����t | kmlD�mpm� ^ �m��xw���qrlDtuswpmq | l*qulFt�lDqu�Lx�� ^ sw��tD�$¹º�³l � l | �D¢ ^ �¨tupmnmnBswqu�rt�x
Ú | x��_�ÐÏF�rx>t�~fx>�0z ^ trt ^ s>�´Û0n�x�q�xw� ^ �>z,�
¹G�fp0� ^ � ^E; lDtfxUz ^}| qrs�®G~wl�qr�mlD���0lFt ^ �w�Îv�swq�z7pm� � ^ nmqus | lDtrt�s>q�xwq | k ^ �rl | �rpmqrlDt�x����ÎnmqrsL� ^ �0lFt�x�� ^ ���ulDq�v¤x | l,�us�qrl�z�sw�ulnmqrs | lDtrtulDtD¢�tupmnmnBswqu�Zv�swq�� ^ t��rq ^ ¡mp0�rlD�³tuk�x�qrlD��z{lDz�swqr�w¢mx�����nmqrlD� ^_| �rx�¡�� lo�_sL� � lD�wlD� | swz�z7pm� ^}| xL� ^ s>�´�@jZkmlo~wlDqu�mlD�l3· ^ t���t7x>t�x | swz�nBsw�mlD���7s�v�²0nmq ^ �m��Û t ^ ���ulD�wq�xL�rlD��l���� ^ qus>�mz�l������uk�xL� ^ � | � p��mlDt | s>z{n ^ �_l�q�t�¢@tu�0t��rl�z �0lDt | q ^ n0� ^ sw��}x��m�>p�x��>lDtD¢�l�� | �7jZk ^ t*lD��� ^ qus>�mz�l�����l�·��uq�x | ��t�t ^ �w� ^E=�| xw���*tul�z�x���� ^}|7^ �0v�s>quz�x�� ^ sw��v�qrswz nmqrsw�>qrxwz�z�t¨��k ^}| k¼x�qrlp�tulD�³xL��qrpm��� ^ z�lo�us�nmqrsL� ^ �0lÂ��l3· ^ ¡ ^ � ^ ���
xw���,nmqulF� ^}| �rxw¡ ^ � ^ ���w�
²�nmq ^ �m�fqrpm��t9s>��x����_s | x��$x�qrlDx��ml����4s>qu~\¢ | x��_� lF��²�nmq ^ �m��§9l��¨��k ^}| k | s>��t ^ t��rt�swv@x�t�l��¨s�v8z7pm��� ^ n�qus | lFtutuswq���s��mlDtD�°"x | k³²0nmq ^ �m���ms0�0l | sw���rx ^ ��t�t��0t��ul�z nmqrs | lDtrt�s>qrto¥¸²0Õ4¬�xw���³x�nmn�� ^}| x�� ^ sw�,nmqus | lDtrt�s>qrto¥¤ª�Õ4¬3¢�x��³¹�ÏMG�tupm¡�tu��t��ulDz³¢x������>� s>¡�x��_� ��qrl�n�� ^}| x��ulD��z�l�z�swqr�w�@jZkml�²0Õ ^ ��t�p��_x��ulDt��rkml�x�nmn�� ^}| x�� ^ sw�
v�qus>z��ukml��ms>�0®º�0l3�rl�qrz ^ � ^ t�� ^_| xwtunBl | ��tZs�v�uk�l*lD��� ^ qrsw�mz�l�����x����
nBl�quv�swqrz�tZt | kmlD�mpm� ^ �m��¥ ^ �³x7n��_xw�m� ^ �m�7z�s0�0lS¬���k ^ �_l*�ukml�ª�Õ"tZl3·0l | p0�rl���xwtu~0t4�>p�x�q�x����rl�lD�¡��f�rkml�t | kmlD�0p�� lDqD��jZkml�¹�ÏIG tupm¡�tu��t��ulDz�k�xw���0�_lDt���sw�0® | q ^ � ^_| x��´¹�ÏMG7¢�tu� sL� ¹�ÏIG �0l�� ^}| lDtD¢�xw���
v¤xwt���tul���tuswq�t��4jZkml= ¡Bl�q9s>n0� ^}| �ml3����swqr~ftupmnmnBswqu�rt�nmqrlD� ^_| �rx�¡�� loqrlDx�� ®¸� ^ z{lo� ^ t��rq ^ ¡mp0�rlD� | swz�z�pm� ^_| xL� ^ sw�O�
Òms>q�t | kmlF�0pm� ^ ����²0nmq ^ �m�{p�tulDt�x/Ñ�«$²0¹G®¸¡�x>t�lF�
t | kmlF�0pm� ^ �m� | sw®¸n�qus | lFtutuswqF¢w��k ^_| k | xw�
¡Blop�t�lF��s>�0®@swqZs � ®G� ^ �mlw¢mxw���^ � | sw��t��rqup | �rt�t | kmlD�mpm� lFtZ¡�xwtulD�
sw�³�0lFxw�0� ^ ��lDtD¢0qulFt�s>pmq | lDtD¢�nmqul | lF�0l�� | l | sw���rqrx ^ ���rtD¢��Lx��_pmlDtD¢ml3� | �
Í9��� ^ ~wl�«´¶�x����
§¨l�z�lDt ^ tD¢��uk�l�²0nmq ^ �m��~wlDqu��l��\qul	~�p ^ qrlDt�tun�l |3^ x���k�xwqr�0�Zx�qrlw�­jZk ^ t�xS�ws ^ �mt"�ukml ^ �:��pmlD� | l�swvOpm�mn�qul�®� ^}| ��x�¡m�_l7k�x�q��0��xwqul�¡�lDk�xS� ^ s>pmqD¢�tup | k¼x>t¨z�lDz{s>qu� | x | k ^ �m�
t��uq�xL�rl�� ^ lFt�¢��0pmq ^ �m�f� ^ z�l | q ^ � ^_| x��yt�l | � ^ s>��t*¡mp0� ^ � ^ t�msw�¨t�p ^ �rxw¡m�_l�v�s>q��wlD�ml�q�x��\nmpmqrnBs>tul | swz�nmp0� ^ ����nm�_x���v�s>quz�tD�
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jZk ^ t | k�xwn0�ulDq�� ^ �>lDt�x�tukmswqu��sL�wl�qr� ^ lD�Ós�v­�ukml�ª¨� n�k�x�nmqrs | lDtrt�s>q�xw�����ukml�t��uqrp | �rpmqrl�s�vO�rkml�«´¶¡Õ\®G~wlDqu�mlD�µ�
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ª9�_�Oª¨� nmk�x7n�qus | lFtutuswq�t�x�qrl�����n ^}| xw��¯�¹�²�Ì z�x | k ^ �mlDtZ� ^ �uk³qrl�� ^ t��ul�q4�us�qrl�� ^ t��ulDq���xL�rx{z�x�� ^ nmp��_x�� ^ sw�,sw�m�_�w�2G�nBl�qu®xL� ^ s>� | s0�0lDt¨x�qrl*¶�¡����ulFt��_sw�m��� ^ �uk = �>l�� ^ � lDqulD�>������nBlDt¨s�v ^ ��t��uqrp | � ^ sw�,v�swqrz�xL�rtD�4jZk�qulDl�� ^�� l�qrl����¨�mx��rx{����nBlDtD¢��xwz{lD� � ^ ���ul��>l�q4� ^ �rk��m¢ ú ½�¢$��û0¢�x����f½w¶�¡ ^ �rt�qrl�nmqrlDtul����rx�� ^ sw��t"x�����¹�°4°"°�xw���ÁÑyª§µØ��s>x�� ^ �m��nBs ^ �>��v�swqrz�xL��t"x�qrltupmnmnBswqu�ulD�´�yjZk�l*¡�xwt ^_| xw�m�mqulFtutrx�¡m�_l¨p�� ^ � ^ t��ukmls��®¸¡ ^ �Z¡����rlw¢mx�����x7¶M�L®G¡ ^ ��� ^ q��rp�x���x>�m�0qrlDtrt�tun�x | l ^ tZtupmnmnBswqu�ulD�´�jZkmlonmqrs | lDtrtuswq�k�xwt-�>û ^ ���ul��>l�q�x�������ûs��s�xL� ^ �m�{nBs ^ �>��qrl�� ^ t��ulDqrtD¢�lDx | k,½�¶w®¸¡ ^ �Z� ^ �0l>�8¯�l�� ^ t��ulDq�¯§� ú ÏLÒ1� ú x��_��xS�0t| s>���rx ^ ��t��rkml��Lx��_pml � xw��� | xw�m�ms���¡Bl | k�x����wlD�´�
ª����ukml,z�swz�l����F¢8�uk�l�qrl,xwqul
���4sU� ^ � lDqulD�>�fª¨� nmk�x�nmqrs | lFtutuswq�����nBlDt�s>���rkml
z�xwqu~>l3�D�ÎjZkml
s>�_�ml�q�x����Ît��_sL��l�qnmqrs | lDtrtuswq�t�¢�û ú�� ½w¶�x�����û ú�� ½w½m¢ | x��_� lF��°|Ñ�¶f� ^ �rk�x�v�qrl�~�pmlD� | �,pmn³�us,ûM�F�w±�© ; k�xS�wl�s>�ml�pm� ^ �¨v�s>q ^ ���ul��>l�q¨xw���sw��l7pm� ^ ��v�s>qÂ��s>xL� ^ ���
nBs ^ ��� ^ ��t��uqrp | � ^ s>��t��{jZkml�t�l | s>�����>l��mlDqrx�� ^ sw�´¢´û ú>ú ½w¶ | xw� �_lD�¼°|Ñx��k�x>t*���4s ^ ���ulD�wlDqoxw�������s/��s>xL� ^ ���{nBs ^ ����pm� ^ �rt9xw���,qupm��t�x�v�qrl�~�pmlD� | ��pmn,�us�� �M� ±�© ; �
jZkml7v�sw�_� sL� ^ �m�,t�pm¡�t�l | � ^ sw��t�� ^ t��*�ukml�z�s>t�� ^ z�nBswqu�rx����*v�lDx��upmqrlDt�s�v8�rkml�ª9�_nmk�x
nmqrs | lDtrt�s>qD¢B��k ^}| k ^ �:��pmlD� | l{�rkml�0lFt ^ �w�,s�v­�ukml�z�x | k ^ ��lo�ml�nBl����0lD���¨xwtun�l | �rtZswv$�rkml�«´¶�~>l�qr�ml��¸�

Ù-ÚÌÛ|ÚÌÛ ÜLÝ|Þ4ßáà2â:Ý|ãÅäÄåæãÅçDè�é�â�äêçTâ:ë�ãªä
« ^ ~wl�l��wlDqu�¼����n ^}| x��Z¯�¹�²�Ìín�qus | lFtutuswqF¢yx�q ^ �rkmz�l3� ^}| s>n�lDqrx�� ^ sw��t | x���sw�m�_��¡�l
n�lDq�v�s>quz�lD��sw��qrl�� ^ t��ul�q�tD��©9lD� | l>¢l��>l�qr��z�s0� ^>=B| xL� ^ s>��s�v��mxL��x
�_lDx>�mto�rs³���4s³z�l�z�swqr��x |�| lFtutulDtD¢Ox³qrlDx>�¼xw����x³��q ^ �ul | � | � l>��jOs�x |�| l��_l�q�xL�ul{�rkmll3·0l | p0� ^ s>�´¢0v�qrl�~�pml����r� �fp�t�lF�,��xL�rx�tukmswp��_�
¡�l�kml��}� ^ �³qrl�� ^ t��ul�q�t���kml���l��wlDqZn�s�tut ^ ¡�� l>�8ªI���4sw®¸�_l��>l�� | x | kml�t��0t��ul�zx����f�rkml�p�tul�s�v$��q ^ �ul�¡mp � l�q�t ^ � | qrlDx>t�l*�uk�l�z{lDz�swqr�fx |�| lDtrtZn�lDq�v�s>quz�xw� | l*s�v­�ukml�n�qus | lFtutuswqF�

Ù-ÚÌÛ|Ú�ì íVãÅé¶î§é�ï�ä�ð|äêßñåæãÅçDè�é¶â:äÇçTâªë�ãªäCÜLéÌò�ãªÞ1ã:ó¤ô�í%åAÜÁõ
² ^ � | l | swz�nm�_l3· ^ ��t��rqup | � ^ sw��t�x�qrl��msw� ^ z�nm�_l�z�l����ulF� ^ �Î�ukml�¯�¹�²�Ì�nmqrs | lDtrtuswq | swqrl ^ �rtul�� v�¢ ^ ��z�p�t���nmqrsL� ^ �0l,xtusw�_p0� ^ sw�¼�us ^ z�nm� lDz�l������uk�l�z ^ ��t�swv£����xwqul>��jZk ^ t ^ t�x | k ^ l��wlF��s>���rkmlfª9�_nmk�x³n�qus | lFtutuswqo¡���p�t�l�swv�Õ�ª¨« | s0�0l>�Õ�ª¨« | s0�0l�k�x>t | k�x�q�x | �ulDq ^ t�� ^_| t��uk�x���z�xw~wl ^ �7x�nmnBlDxwqo�us�¡Blfx | s>z�¡ ^ ��xL� ^ s>�¼swv�z ^}| qrs | s0�0lw¢­¯§G*±Ä»�¹�Go²\¢´xw���tu��t��ulDz�tul�qr� ^_| l{qrswpm� ^ �mlDtD�
jZk ^ t�nmqrsL� ^ �mlDtoz�p | kV��l3· ^ ¡ ^ � ^ ��� ^ � ^ z�nm�_l�z�l���� ^ �m��xwnmnm� ^_| xL� ^ s>�¼s>q�t��0t��ulDz�tun�l |3^E=�|tusw�_p0� ^ sw��tD�
¹º��x����fs>n�lDqrx�� ^ �m�ftu��t��ulDz³¢�t�s>z�lov�pm� | � ^ s>��x�� ^ ���
z7p�t��9¡Bl ^ z�nm� lDz�l����ulF� ^ ��Õ�ª�« | s0�0l>¢�t ^ � | l�sw��� ���uk ^ t9lD��� ^ qus>�0®z�l����4xw� �_sL�9typm�mqrlDt��uq ^_| �ulF�{x |�| lDtrty�us�xw� ��n�x�qu�rt@swv��rkml9pm���0l�qr� � ^ �m��k�xwqr�0�Zx�qrlZswq8tun�l |3^ x���v�pm� | � ^ s>��x�� ^ ���w�yÕ�ª¨« | s0�0lk�x>tZnmq ^ � ^ �_l��>l*�us�p�tul = �wl�tun�l |3^ x�� ^ ��t��rqup | � ^ sw��t��us
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ú x |�| lDtrt�nmk���t ^}| x���z�lDz{s>qu�fxw���
ú �us�z�s�� ^ v�� ^ ���ulDqu��x���nmqrs | lDtrtuswq�qulD� ^ t��rl�q�t��

Õ�ª¨« | s0�0loqrpm��t ^ �³x�tun�l |3^ x��´lD��� ^ qrsw�mz�l����F¢ | x��_� lF�³Õ�ª¨«´z�s0�0l>¢0��k ^_| k ^ t��0l = �mlD�³xwt�v�s>� �_sL�9t�û
ú ��¹º��t��rqup | � ^ sw�³t��uqrlDx�z�¥�¹�t��uqrlDx�zf¬4z�l�z�swqr�fz�x�n�n ^ ��� ^ t9� ^ trx�¡m�_lD��¢
ûm�9��x��rx�t��rqulFx�z ¥µ��t��uqrlDxwzf¬�z�xwnmn ^ �m� ^ tZlD��x�¡�� lF���
���9Õ8q ^ � ^ � lD�wlD�
x����
pm�mqrlDt��uq ^}| �ulF�
x |�| lDtrt��us�x��_��k�x�q��0�Zx�qrl�n�x�qu�rtD¢mx����
¶���¹º�>�rl�qrqup�n0�rt�xwqulo� ^ tuxw¡m� lF���

jZkml = qrt��*���4sfnBs ^ ���rt*k�xS�>l��ukml | s>��tul�~�pml�� | l��rk�xL�onmk��0t ^}| xw�$xw���0qulFtutulDt�x�qrl�p�tulD��v�swqoxw�m�0qrlDtrt ^ �m� ^ ��t��uqrp | � ^ s>��tD�j$s��wl3�¨x |�| lDtrt��us��mx��rx�¢m� s | xL�ulF� ^ ��� ^ q��rp�x��´z�lDz{s>qu�>¢mxw�m�mqulFtutZ�rqrxw��tu�_x�� ^ sw�
v�qus>z�� ^ qu�up�x��Ox>�m�0qrlDtrt�lFt��us�nmk��0t ^}| xw�xw���0qulFtutulDt ^ t��0sw��l ^ �,�uk�l�tuxwz{lo�ZxS�fxwt ^ � ^ t��msw�ml ^ �³�msw�0®ºÕ�ª¨« | s0�0l*nmqrs | lD�0p�qulFt��
¹º��xw�m� ^ � ^ s>���rs7�rkml��wlD�ml�q�x��\nmp�qunBs>tuloqulD� ^ t��rl�q�t�¢��uk�l�ª9�_nmk�x{nmqrsL� ^ �0lFt�x�tul | sw���
qulD� ^ t��rl�q = �_lw¢m��k ^_| k ^ t�xS�Lx ^ �}x�¡m�_l^ �
Õ�ª¨«Oz�s��ml*xw��� ^ ��~>l�qr�ml��Bz�s��mlw�y¹G� | x��
¡�l*p�tulD���rs{t��us>qul ^ �mv�swqrz�x�� ^ sw���rl�z�nBswq�x�q ^ �_��x���� | sw��t�l	~>p�l����u�_�{x ^ ��t�uk ^ t ^ ��xS�ws ^ � ^ �m�{z�l�z�swqr�fx |D| lDtrtulDtD�
jZkml4û ú�� ½�¶Zt�pmn�n�s>q���t��>û ^ ���0lDn�lD���0l����yÕ�ª¨«��rl�z�n�qrl�� ^ t��ul�q�tD¢���kmlDqulFxwtB�uk�l4û ú>ú ½�¶�sw��� �*k�xwt$ûL¶9Õ�ª¨«´�ulDz{n�qrl�� ^ t��ulDqrtD�©9sL��l��>l�qF¢ ^ ��k�x>tÂ��v�pmq��rkml�q*qrl�� ^ t��ul�q�tD¢ | xw� �_lD��Õ�ª¨«Otuk�x>�0sL� ��k ^_| k�sL�>l�qr�_xwn�t�s>z{l7s�v@�rkml�p�tul�q ^ �>�rl��>l�q¨qrl�� ^ t��ulDqrtD�jZk ^ t�nBl�qrz ^ �rt��rkml�p�tul�s�v$�ukmlFt�l�qrl�� ^ t��ulDqrt�� ^ �ukms>p0�9l3·0nm� ^_|�^ �¨trxS� ^ ���{xw����qrlDt��us>q ^ �m� ^ ���rs�swq�v�qus>z z�l�z�swqr�w�
Õ�ª¨« | s0�0l ^ t ^ ���wsw~>lD��x��Ztun�l |3^E=�| l����uqr��n�s ^ ����t�x�����l��_���0l = �mlD� | s>��� ^ � ^ sw��tD�@jZkml�qrl*xwqul¨�ukmqrl�lo� ^ � lDqulD����~ ^ ���mt�s�v^ ���>s | xL� ^ s>��tD�
ú �9ª�v£�ulDq¨tu��t��ulDz qrlDtul3�
ûm�9©¨x�q��0�Zx�qrl¨q�x ^ t�lF��¢mxwtu��� | kmqrsw�ms>p�t4l��wlD���rt
���¨²���� | kmqrsw�ms>p�tZt�swv£����xwqul�l��wlD���rtD¢0qrx ^ tulD�
¡����ukml¡üIý:þ�þFÿªý:þ ^ ��t��rqup | � ^ sw�O�

j$s,x | k ^ lD�wl | sw��t ^ t��rl�� | �³¡�l����4lDl�� | x | k�lw¢\z�l�z�swqr��x�����¹�t��rqulFx�z³¢ ^ ��x��_�­�ukmlFt�l | x>t�lFtox��_�­n ^ nBl�� ^ ��lDtox�qrlL��p�t�k�lD�x������ukml ^ ��t��rqup | � ^ sw�
n�s ^ ���rl�q ^ t�t�l��4�rs{x = ·0lD�fx>�m�0qrlDtrt�¢���k ^}| k
�0lDn�lD���mt�sw�f�ukml*nmqrs | lDtrt�s>q"x����fsw�f�ukml | xwp�t�l�s�v�uk�l�l��wlD���D�
¹º�³�uk�l�¡BlDt�� | x>t�l>¢0�ukml�û ú>ú ½�¶ ^ t¨x�¡�� l��rs�tu� ^ � | k³�usfÕ�ª¨« | s0�0l�� ^ �uk ^ ��¶ | � | �_lDtD¢�x����³�wl���l�q�x��_� �f� ^ �uk ^ � � | � | �_lDtD�G��
�ukml�û ú�� ½w¶7p�n
�rs ú � | � | �_lDtZk�xS�wl*¡�lDl��³z�lDxwtupmqrlD� ^ �,�rkml��4s>qrt�� | xwtulw�
jZkml9nBs>t ^ � ^ sw���wlDqu� | �_s>tulZ�us��rkml9nmqrs | lFtutuswq@k�xwqr�m��xwqulZs�v´Õ�ª�« | s0�0l¨qul	~>p ^ qrlDty�rk�xL��xL���rl���� ^ sw� ^ t8n�xS�wlD�7�rs�qup�� lFt@s�v| s0�0l�t | kmlD�mpm� ^ �m���8±�s>t���s�vO�rkmlDtul�qrpm� lFtZx�qrl*qrl��}xL�rlD���us�x��0l��}xS��v�s>qoÚ �´Û | � | �_lDtZ¡Bl3����l�l�� ^ ��t��uqrp | � ^ s>��tZnmqrs��mp |3^ �m�x���� | s>��tupmz ^ �m�{x�qrlDtupm� �o¥µÕ8qrs��mp | lDqZÌ4sw��t�pmz�lDq�®G�_x��ulD� | �m¬&�yÒms>q ^ ��t��rxw� | l>¢��ukml*qulFt�p�����s�vOqrlDx>� ^ ���7x��Lxw� pml�v�qrswzÖxÕ�ª¨«´�ulDz{n³qrl�� ^ t��ulDq | x��m��s���¡�l�p�t�lF�
� ^ �uk ^ �,����s | � | �_lDt�xLv£�rl�qZ�rkml�qulFxw� ^ ��t��rqup | � ^ sw� ^ ��t�lD��v��
Ñ ^ sw�}xL�rlD�
qup�� lFt4�_lDx>���rs{p��mnmqrlD� ^}| ��x�¡m�_l�¡Bl�k�xS� ^ swp�q�swv´�uk�l*n�qus | lFtutuswqF¢���k ^_| k,z�xS� ^ � | �_p��0lonmqrs | lDtrt�s>q4tuk�p0�r�0sL���O�� ^ � ^ ��x��@k�x>t��0l��>l��_swnBlD�Ux,�us�sw�¸¢ | xw� �_lD���uk�lfÕ�ª¨« | s0�0l¡Ñ ^ sw�}xL� ^ sw��Ì4kml | ~wl�q�¥µÕ|Ñ�ÌZ¬*��k ^}| k��rlDt��rt | swz�n ^ � lF� | s0�0lv�swqZ�rkmlDtul�Õ�ª¨« | s0�0loqrlDt��uq ^_| � ^ sw��tD�

Ù-ÚÌÛ|Ú�Ù � ãªÞ����$ïÌÞ�â:éÌÝ����Së
	�ä�ã��Øô � �øõ
Ï*l���l�q�x��_� ��t�nBlDxw~ ^ �m��¢8¯�¹�²�Ìínmqrs | lFtutuswq�t | s>���rx ^ ��sw��� �U�uk�l
z�s>t�� ^ z�n�s>q���x����{xw����t ^ z�nm�_lDt�� ^ ��t��uqrp | � ^ s>��tD�V�>ûL®¡ ^ ��x>�m�0qrlDtrt�tun�x | lfz�x���xw�wl�z�lD�>� | x���¡�l
k�x����m� lF�9~�p ^ �rl,t ^ z{n�� ��p�t ^ ����x�����s�®G� lD�wlD�8k ^ l�q�x�q | k ^_| x��8n�x��wlf�rx�¡�� l>�Í¨t ^ �m���rkml�tuxwz�l��rl | km� ^ ~�pml{sw��x
½w¶�®G¡ ^ �oxw�m�mqulFtutotun�x | l���swpm�}��qrl�~�p ^ qul�xL�o�_lDxwt�� = �wl{n�x��>l���x�¡m�_l{� lD�wl��}tox����¼xz�swqrl | swz�nm�_l3·�k�xwqr�0�Zx�qrlw��©¨l�� | lw¢\�uk�l{n�qus | lFtutuswq�sw�m�_� | x | kmlDt�qrl | lD���u�_�,p�t�lF��n�xw�wl7�uq�x���tu�_x�� ^ sw��qrl3v�lDqulD� | lFt ^ �x�� ^ ���rl�qr��x��$�rxw¡m� l>¢ | xw� �_lD�³�rkml�jOq�x���tu�}xL� ^ sw�¼»4p � lDq�¥µj�»�¬&��°"x | k��rxw¡m� l{l����rqu��t��uswqrlDt¨�uk�l7� ^ q��rp�x��yxw�m�mqulFtutD��jZkml�uq�x���t��}xL� ^ s>� ^ �rtul�� vyz7p�t��Z¡Bl��0s>�ml�¡����ukml�s>n�lDqrx�� ^ �m��t��0t��ul�z³�



ö:� Ãª��3�.1�%��)+.x���§0h*
�WÆ�� �
jZkml¨ª¨� n�k�x | s>���rx ^ ��ty����s ^ ���0l�nBl����0l�����j�»ZtD¢ws>�mlZv�swq4qul�v�l�qrl�� | lDty�rs ^ ��t��uqrp | � ^ sw��n�xw�wlDt¨¥�¹�j�»�¬@x�����sw�mlZv�s>q"�mxL��x¥¤�*j�»�¬on�xw�wlDtD��¹º� | xwtul�s�v4�ukml�nmqrs | lFtutuswq��0s�lDto��s�� = ����xw�UlD���uqr��v�swq�x³� ^ q��rp�x��8x>�m�0qrlDtrt ^ �U�ukmlfj$q�x���tu�_x�� ^ sw�¡mp � l�qF¢�xw�
l�· | l�n0� ^ s>�´¢ | xw� �_lD�¼Úüj�»Óz ^ trtDÛ ^ tZq�x ^ tulD���

Ù-ÚÌÛ|Ú�� ���2â�äÇã��§Þ4ï%í ãªÝ+ç�ä����$Ý|ã��æä�ð(é��Mâ:ä�ã��
jZkml�ª9�_nmk�x | sw���rx ^ ��t�xUt�l���s�v�¹º���rl�qr��x���Õ8qrs | lFtutuswq�¯�l�� ^ t��ulDqrt,¥�¹�Õ4¯¨¬&�4jZkmlDtul
¹�Õ4¯9t�x�qrl
p�t�lF���rs | sw���uqrsw���rkml� ^ � lDqulD���yn�x�qu�rtys�v��ukmlZnmqrs | lFtutuswqyx���� | xw�7¡Bl�x |D| lDtrtulD� ^ ��Õ�ª¨«Oz{s0�0lZs>q­~>l�qr�ml���z�s0�0lw�­¹�Õ"¯Îp�tulD���usoz�x�� ^ nmpm�}xL�rl�uk�lo�uq�x���tu�_x�� ^ sw�
¡mp � l�q¨xwqul�x |D| lFtut ^ ¡�� l ^ ��Õ�ª�«´z�s0�0l�sw�m�_�w�

Ù-ÚÌÛ|Ú�� ���2â�äÇãªãÅë���â��
jZkml�ª¨� nmk�x{tupmnmnBswqu�rt��ukmqrl�l�tuswpmq | lFt4swv ^ ���ulDquqrpmn0��tyû
ú ©¨x�q��0�Zx�qrlIû¼² ^ ·Ð� lD�wlD��®ºt�lD��t ^ � ^ �>l,s>�Ð�ukml�û ú	� ½�¶�¢"s>q
tul��wlD�Ð� lD�wl�� ®ºt�lD��t ^ � ^ �wl�s>�Ð�ukmlUû úwú ½�¶�¢"�rq ^ �w�>l�qrlD�Î¡��l3·��ulDqu��xw��t ^ �w��xw�_t
ú ²�s�v£���Zx�qrlIûyÒ ^ v£�rl�l���tus�v£���Zx�qrl ^ ���ulDquqrpmn0��t�¢�tuswp�q | lD�f¡����rkml�²�swv£����xwqulo¹º���ulDquqrpmn0�9¯�l	~>p�lDt���¯9l�� ^ t��ul�q
ú ª¨tu��� | kmqus>�mswp�t¨²��0t��rl�z j$qrxwn�¥¤ª*²0j9¬&¢�Òms>pmq��uq�x�n�tD¢Btuswp�q | lD�³¡��,�ukml{xwtu��� | kmqus>�mswp�t9t��0t��ulDz �rqrxwn�qrl�~�pmlDt��qulD� ^ t��rl�q�¥¤ª*²0j�¯9¯¨¬

ª9�_��tus�v£���Zx�qrl ^ ���rl�qrqupmnm�rt,x�qrl ^ ���0l�nBl����0l����u�_� z�xwtu~wlF�Ó¡��Ósw�0® | k ^ n l���x�¡m�_l¼qrl�� ^ t��ulDqrtf�usÐt�p�nmn�s>q���xÑt�swv£����xwqul| s>���uqrsw�_� lF�³z{l | k�x�� ^ tuz v�swq*nmq ^ s>q ^ � ^<; x�� ^ sw�´�*¹Gv"l���x�¡m�_lD��¢ ^ ���ul�qrqrpmn0�rt*x�qrl�nBl�quv�swqrz�lD��¡���x�¡mqrxw� | k��rs
Õ�ª¨« | s0�0l>�jZkml ^ ���ulDquqrpmn0�8�}xL�rl�� | � ^ t@qulD�_x�� ^ �wlD� ���_sL���yÒmswq"k�x�q��0�Zx�qrl ^ ���ul�qrqrpmn0�rtD¢��rkml�û ú�� ½w¶*tupmnmnBswqu�rt"xo¡ ^ �u®¸z�x>t�~��us�l���x�¡m�_lswq9� ^ trx�¡m�_lolDx | k ^ ���ul�qrqrpmn0�D¢��rkml�û ú>ú ½w¶7tupmnmnBswqu�rt�xÁ�>ûL®¸�_l��>l�� ^ ���rl�qrqupmnm�9nmq ^ swq ^ � ^<; xL� ^ s>�
t | kml�z�l>�

·Áov� �Ár1À|¬H×�r1¬HÀ4£dq �'«9Ë
jZk ^ t�tul | � ^ s>�¼¡�q ^ l¨���¼�0lDt | q ^ ¡BlDt*�rkmlft��uqrp | �rpmqul�swvZ«O¶³xw��� ^ ��t | s>z{nBsw��l����rtD��¹G���ukmlD��xw�m�0qrlDtrtulDt ^ trtupmlDtoswv�kmsL��us³nBswqu�o�ukml | swz�n�s>�ml�����tos�v�«O¶,�us,�ukmlfª¨� n�k�x³Õ8qrs | lDtrt�s>qD�7jZkml�qrl�x�qrl�v�s>pmq�nmq ^ � |�^ n�x��@n�xwq���tos�v�«O¶³��k ^_| k�x�qrl^ �>�rl�qrqulD�_x��ulF�
x>t�tukmsL��� ^ � = �>pmqrl���� ú �@jZkml��,x�qrlIû
ú �T�0æuê�çI�Á��ç�äBç��>ê�á�ê�ä�è û@qrlDtun�s>��t ^ ¡m�_l¨v�s>q�x��_�´x | � ^ �>l�n�x�qu�rt ^ �³x��,xw�m�mqulFtutZtun�x | lw�@Õ8qrsL� ^ �0lFt"x{¡�x>t ^}| ¢0¯�s>pm���¯�sw¡ ^ �,� ^ ~wl>¢mt | kmlF�0pm� ^ ����!�x | � ^ �LxL�rlDt�x�����nmqrl�lDz�n0�rtZ�rkmqrlDxw��t��
ú ��ê�á�àLæv� ��çLä\çy��ê3á�ê3ä�è�û�n�qusL� ^ �0lDt{�rkml�n�xwtrt ^ �>l
n�xwq��F¢�t ^ z ^ �}x�qr� ���rs�x | sw���rx ^ ��l�qF¢8v�swq��rkmqrlDxw��t�¢4k�x����m� lFtz�xwnmn ^ �m�>tD¢mx����
x |�| lFtut�q ^ �>k��rt��us�n�x��wlFt��
ú �@à�á7á#"0ä�Ý%$�ç�èµÝ¤à�äf��çLä\çy��ê3á�ê3ä�è�û4Õ8qrsL� ^ �0lFt ñ3ò\ó � ô � ôLõ´ø ��!	!#K õ 696 ÷$ò­ù¤ø � óDùµõ�ò ¥�¹�ÕZÌZ¬&�
ú ��ç&$ �0Ý£äBê���çLä\çy��ê3á�ê3ä�è�û�z�xw��x��>lDt | x | kmlDtD¢ ^ ���ul�qrqrpmn0�rtD¢´l�· | l�n0� ^ s>��t�x���� | sL�wlDqrt¨�ukml��_sL��lDt��o�_l��>l��@swv4�rkmlnmqus | lDtrt�s>qD�

Ù-Ú�ì+ÚÌÛ � è§ãÅä�Þ4ß('¤Þ��§Þ1ð|ä�)bä��2â
jZkmqrlDx>�mt8x�qrl��ukml*x | � ^ �wl | s>z�n�s>�ml����rt ^ �f«O¶��y°"x | k7�uk�qulFxw� ^ t ^ �ml���� ^E= lD��¡�� ^ ��t ^ �0l���� ^>= lDqD¢ | xw� �_lD� ^ �rt4jZkmqulFxw�7¹����jZk ^ t���p�z�¡Bl�q ^ tZp�� ^ ~�pml ^ �¼è¸Ý£á�êZxw���+*¸Þ�ç,$�ê��8jZk ^ t�z�lDxw��t4�uk�x��9xLv£�ulDq�t���x�qu� ^ �m���rkml�t��0t��ul�z³¢0�ms7����s��uk�qulFxw�mtZx�qrl^ ��l��>l�q¨� ^ �>l��³�rkml7trx�z�l7jZk�qulFxw�³¹��7�Bª �ukmqrlDx>� ^ t�� ^ �m~>lD�³l�·0x | �r� �,�us�sw�ml{xw�m�0qrlDtrt¨tun�x | l�xw��� | xw�m�msw�¨z ^ �>qrx��ul�us�xw�ms��rkml�qF�
ª��{xw����� ^ z�lw¢8xw� �ZûI��½�¥��ukml
z�xL· ^ z7pmz ��pmz�¡Bl�q&¬*�uk�qulFxw�mt�l3· ^ t�� ^ ��lDx | k�xw�m�mqulFtut�tun�x | lw��jZk�lDtul��ukmqrlDx>�mt | x��l ^ �uk�l�qo¡�l�x | � ^ �wl7swq ^ ��x | � ^ �>lw��jZkml�qrl ^ t*�ms
tul�qr� ^_| l��rs | qulFxL�ul7swq*�0lDt��uqrsL��x��uk�qulFxw��x>t ^ t | swz�z�sw��� �³v�s>pm��� ^ �
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Communication

Unmap

Memory

Threads

Hardware

IPC

Ext.Pager

IRQ

Mapping / TB

Ò ^ �wp�quls�m� ú û@«O¶�ÔolDqu��l��´Õ@x�qu�rt

�uq�xw� ^ � ^ s>��x��êGo²\�B² ^ z�nm�_� | k�x��m� ^ �m�{�rkmlo�ukmqrlDx>� ^ ��t��uqrp | � ^ sw�³n�s ^ ���rl�qZ�usfx��Lxw� ^ �³xw�m�0qrlDtrt�� lFxw�mt��usft | kmlD�0p�� ^ �m��s�v�uk�l�x�nmqrswnmq ^ xL�ulF���rkmqulFxw�,xL�Z�uk�l��ml3·��9nBs>trt ^ ¡m�_l�� ^ z�l>�
°8�>l�qr���rkmqrlDxw��k�xwt ^ ��t{sL����jZkmqrlDxw�ÑÌ4sw���uqrsw�Z»�� s | ~Ó¥¤j¨Ì�»�¬&¢y��kmlDqul ^ �mv�swqrz�x�� ^ sw��xw¡�s>p0�{�ukml | pmqrqrl������uk�qulFxw�t��rxL�rlw¢O�ukml | sw��tupmz�lD��� ^ z�lw¢yx������mx��rx³�ml | lFtutrx�qr�³v�swq�¹�ÕZÌ�xwqul�t��uswqrlD�´�
² ^ � | l��rkmqulFxw�mt�xwqul�xw�_tus³nmqulDl�z�n0��x�¡m�_l��k ^ � l�qupm��� ^ ��� ^ ��~>l�qr�ml��8z�s0�0l>¢­x³~>l�qr�ml��"t��rx | ~�nBl�q��rkmqrlDxw� ^ t�qrl�~�p ^ qulF�-!$�ukml�j¨Ì�» ^ t�p�tulD�U�uk�l�qrl3v�swqrlw�,jZk ^ tx��_�_sL�9t��us
p�tul��ukml�t��rx | ~,nBs ^ �>�rl�q�qulD� ^ t��rl�q9�rs = ���³�ukml�jZkmqrlDx>��Ì4sw���uqrsw�­»4�_s | ~��rk�xL�*¡�lD� s>�m�>t9�us,x��uk�qulFxw���*ª9�_�j¨Ì�»Zt�x�qrl�x�qrqrxw�m�wlF�fxwt�xw�,xwquq�xS� ^ �,� ^ qu�up�x��´z�l�z�s>qu�>�
jZkml³t | k�lD�0pm� ^ �m�¼t��uq�xL�rl��w�Up�tulD� ^ t�x�t ^ z{n�� l³¯�swp�����¯�s>¡ ^ ��nBsw� ^_| �U� ^ �ukÑt���xL� ^_| nmq ^ s>q ^ � ^ lDtD�Uª¨� ^ ���ul�quv¤x | l�v�s>ql3·��rl�qr��x���t | kmlF�0pm�_l�q�tynmqusL� ^ �0lDt­�rkml9nBs>trt ^ ¡ ^ � ^ �����rs | k�x����wlZ�uk ^ t8t | kmlF�0pm� ^ �m��nBsw� ^}| �w�@°8·��rl�qr��x��mt | kmlF�0pm�_l�q�t@x�qrl�p�t�lDq�_l��wlD���ukmqrlDx>�mtD¢Lqupm��� ^ ��� ^ �{�ukml�trx�z�lZswq@xo� ^ � lDqulD�>�8x>�m�0qrlDtrt­tun�x | lZxwt­�uk�l4�rkmqrlDxw�´¢�z�x���xw�wlD��¡�� ^ �F�@jZkmlZl3·��ulDqu��xw�t | kmlD�0p�� lDq¨s�v8x��rkmqrlDxw��xw� �ZxS�0t�qrl | l ^ �>lDt9xw��x�p0�rswz�xL� ^_| ¢�~>l�qr�ml�� ® ^ � ^ � ^ xL�rlD�,z�lDtrtuxw�wl���kmlD���uk ^ t¨�ukmqrlDx>�³� s�t�lFt��rkmlnmqrs | lDtrtuswqF�O©9lDqulFxLv£�ulDqD¢w�ukml¨nmqulDl�z�n0�rlD�{�uk�qulFxw� ^ t"¡m�_s | ~>lD�{pm��� ^ �m�rkml9l�·��rl�qr��x���t | kmlF�0pm�_l�q"tul����mt ^ �rt@qrl�n�� �>�yÒ ^ �wpmqrl�m�üû ^ �_�_p�t��rqrx��ulFt��ukml | sw���uqrsw�T��sL� v�swq9x��,l3·��rl�qr��x��´t | kmlD�mpm� lDqD�

Timer IRQ

IPC

send

receive

IPC - receive from any

Calculate next schedule

IPC - send (reactivate T1)

(Kernel Mode)

User level thread T1 User level thread T2

External Scheduler for T1

Ò ^ �wpmqrls�m�üû:û@°@·��ulDqu��x��O² | kmlF�0pm�_l�q�Ì4s>�>�rqus>��Ò$�_sL�

jZkml | s>� | lDn0�8s�v��yß çLä�*9ç�äT���Ç��Ý¤êµå.* ^ typ�tulD�7�us�x | k ^ lD�wlZx�z�x�· ^ z�p�z s�v\t�l | pmq ^ ���>�$ª | �_xw� ^ t@xot�l��yswv���xwtu~0t$k�lDxw�mlD�¡���x | k ^ l�v���xwtu~/! | �}x���t | xw��¡BlZ�mlDt��ulF���­ª¨� ��z{lFtutrx��>lDtO�us*qul |3^ n ^ l����rt­� ^ �uk ^ �{�ukml�trx�z�l | �_xw�7xwqul4�uq�x���t�v�l�qrqrlD�ov�qrl�lD� �>�±�lFtutrx��>lDt | qrs>trt ^ �m�*�rkml9¡Bswq��0l�q@swv�x | �_xw�fx�qrl�x��_��xS�0tyqrlD� ^ qul | �rlD�7�uso�rkml | k ^ l3v�s�v\�rk ^ t | �}x��´�­¹G� | x����0l |�^ �ml9¡���p�tuls�vy�rkml�qrl | l ^ �>l�q�¹��7¢��rkml�tul����ml�q9¹��7¢�s>q��uk�l�z�lDtrtuxw�wl ^ ��t�lD��v�¢B��k�x���t�k�swpm�}�³¡�l7�0sw�ml�� ^ �rk³�uk ^ t9z�lDtrtrx��wl>��Ò ^ �wpmqrl�m� � ^ �_�_p�t��rqrx��ulFt��uk ^ t�qrlD� ^ qul | � ^ s>�´�­jZk�l | sw� | l�nm�9s�v"Ú�Ì4�}x���t�xw����Ì4k ^ l�v¤t�Û ^ tZl�·�n��_x ^ �mlF�
tukms>q��r� � ^ �S{ ú>úv} �

Ù-Ú�ì+Ú�ì 'dä�)bÝ|ã:ó0'dÞ1��Þ1ð|ä�)bä��2â
jZkml�±�l�z�swqr�¼±�xw��x��>l�q | sw���uqrsw�}t�x��_�8n�xwq���t�swvZz�lDz{s>qu�>�,jZk ^ t ^ t��ml | lDtrtuxwqu���rs��wp�x�q�x����ulDl7�rkml ^ ���ul��>q ^ ���¼xw���x�pm�usw��swz��
s�vy�uk�qulFxw�mt ^ ��� ^�� l�qrl�����x>�m�0qrlDtrt9t�n�x | lFt���°4x | k³sw�ml�s�vy�ukml ú�� ûL¶�nBs>trt ^ ¡m�_l�xw�m�mqulFtut9tun�x | lDt | sw����x ^ ��t
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ThreadChief of a Clan Clan border

Ò ^ �wpmqrls�m� �ªû"Ì4�_xw��t�x����³Ì4k ^ l3v¤t

ûI�w½,�ukmqrlDx>�mtD��Ì4qrlDx�� ^ �m��x���x>�m�0qrlDtrt�t�n�x | l ^ � | � p��mlDt��rkml | qulFxL� ^ sw��swv�xw� �ZûI�w½��rkmqrlDxw��t���°@· | l�n0��v�s>q��uk�qulFxw� ���k ^}| k ^ t�x | � ^ �wl>¢mx��_��s��rkml�qZ�rkmqulFxw�mt�xwqul ^ � ^ � ^ x��_� � ^ ��x | � ^ �wl�xw���³�0s��ms��9s |�| pmn��fz�l�z�swqr�w�
»�lDt ^ �mlDty�rk ^ t"t�lDqu� ^}| lw¢��ukml¨±�l�z�swqr��±�xw��x��>l�q�á�çrÞ�*@x����2"0ä�á�ç�Þ�*­n�x��>lDtD¢L�uq�x���t�v�swqrz�tyn�x��>l�v¤x�pm� �rt ^ ���us�z�lFtutrx��>lDtx����
tul�����tZ�ukmlDz �rs�ê.3>èGê�æ&äBç�ß�Þ�çy��ê3æ4*&�
jZkml�«´¶
z{lDz�swqr�,z�xw��x��>l�z�l���� ^ tot��rqus>�m�w�_�
¡�xwtulD��s>���ukml | s>� | lDn0�os�v8l3·��rl�qr��x��­n�x��>l�q�t��o°@·��rl�qr��x��$n�x��>l�q�t¨x�qrl�uk�qulFxw�mt���k ^_| kÎx�qrlfx�¡m�_lf�rs�k�x����0� l
n�x��>l�v¤x�pm� �rt7s�v9sw�ukmlDq��rkmqulFxw�mtD��¹º���rkml | xwtulfs�v¨x³�rkmqrlDxw� | x�p�tulDt7x�n�xw�wlv¤x�p����F¢w�rkml9l3·��rl�qr��x��mn�x��wlDq8s�vB�uk ^ t"�ukmqrlDx>�{qul | l ^ �wlFt@x�z�lDtrtuxw�wl�x�����z�p�t��"qrl�nm�_���rs��uk ^ t8z�lFtutrx��>l�� ^ �ukfx�z{lDz�swqr�sw¡mÙ�l | �F¢ | x��_� lF��Ò­� l�·�n�x��wl>�,jZk�l = q�t���n�x��wlDqD¢$swq�qrs�s���n�xw�wlDq�s�v9x�tu��t��ulDz ^ t | x��_� lF��5�Ý>�wá�ç76L����pmq ^ �m�¼t��0t��ul�zt��rx�qu�up�n´¢"² ^ �wz�x � qul | l ^ �wlFt�x��_��z{lDz�swqr�w¢@�msw� ^ �>�rl�qr��x��_�_�Up�t�lF��¡��¼�rkml�~>l�qr�ml��¸�¼©¨l�� | lw¢8�}xL�rl�q{sw�´¢"² ^ �>z�x ��^ tqrlDtun�s>��t ^ ¡m�_l*v�swq9tuk�x�q ^ �����rkml�nmk��0t ^}| xw� �_�fl3· ^ t�� ^ ���{z�lDz{s>qu��¡�l����4lDl��³xw�m�0qrlDtrt�tun�x | lDtD�

Ù-Ú�ì+Ú�Ù 8 Ý�)9)©ë:�ÂéÌç�Þ�âªé�Ý��;'¤Þ��§Þ1ð|ä�)bä��2â
jZkmlfs>�m�_�¼�ZxS��v�s>q7x³�rkmqulFxw�¼�us | swz�z7pm� ^}| xL�rlf~wlDqu��l�� ® | sw���uqrsw�_� lF��� ^ �uk��ukmqrlDx>�mt ^ ��� ^ � lDqulD�>�{xw�m�0qrlDtrt�tun�x | lDtD¢^ � | �_p�� ^ �m�f�rkms>tul�qrlDt ^ � ^ ���fsw��� ^ � l�qrl�����z�x | k ^ �mlFt�¢ ^ t¨¡��³¹º���ul�q*Õ8qrs | lDtrt�Ì4s>z{z7pm� ^}| x�� ^ sw��¥¤¹�Õ�ÌZ¬&�\j$s�xS�ws ^ �,�rkml����n ^}| x��­l � l | �o�uk�x��*¹�ÕZÌ ^ t��uk�l�Ú ¡�sw���r� lD�ml | ~\Û\s�v8�rkml{z ^}| qrsw~>l�qr�ml��¸¢��uk ^ tot�lDqu� ^}| l�k�xwt¨�us,¡�l{�4lD� �ys>n0� ^ z ^E; lD��xw���xw��x�n0�rlD���rsU�ukml³pm���ml�qr� � ^ �m�¼k�x�q��0��xwqul>����pml,�usU�ukml�� ^ � l�qrl�������p�z�¡Bl�q�t7swv ^ �>�rl��>l�q�l3·0l | p0� ^ sw�Ñpm� ^ �rt�swv¨�rkmlû ú	� ½w¶7x������rkml�û ú>ú ½w¶�<D¢ ^ � | x��³¡Bl�xwtrt�p�z{lF�f�rk�xL�9s>n0� ^ z ^E; lD�,¹�Õ�ÌÓ�wlDqrt ^ s>��t4v�swqZ�rkml�û ú	� ½�¶{x������uk�l�û úwú ½�¶{� s�s>~| s>z�nm� l��ulD� ��� ^�� l�qrl����D�
Ò�x>t���¹�ÕZÌ | x��,¡�l�p�tulD��v�swq9tul�qr� ^_| lDtZ� ^ ~>lIû

ú Ì4swz�z�pm� ^_| xL� ^ sw�³¡Bl3����l�lD�³�ukmqrlDx>�mt�¥�qrlDt ^ � ^ ��� ^ ��� ^ � l�qrl�����xw���0qulFtut¨t�n�x | lFt�xwt9��l��_�Ox>tZv�swq¨�ukmqrlDx>�mt�s�vy�rkmltuxwz{l�x>�m�0qrlDtrt�tun�x | lF¬
ú ª9�m�ms>pm� |�^ �m��n�xw�wl*v¤x�p�����tZ�us�l3·��rl�qr��x���n�xw�wlDqrtD¢
ú jZkmqulFxw�
x | � ^ �Lx�� ^ sw�,¡��
l3·��ulDqu��x��´t | kmlD�0p�� lDqrtD¢
ú ª9�m�ms>pm� |�^ �m��¹º���ulDquqrpmn0��t��us��rkmqulFxw�mtD�

«´¶�¹�ÕZÌÐk�x>t�t�s>z{l ^ z�n�s>q���x�����v�lDx��upmqrlDt=!

ú ¹G� ^ t9� ^ qrl | �>!m�ml ^ �rkml�q9x | k�xw�m�ml�����swq9x{n�s>q�� ^ tZp�tulD���8jZk�l�n�lDl�q ^ t9t�nBl |�^>= lD�,¡�� ^ ��tZ�uk�qulFxw�
¹����
ú jZkml�¹�ÕZÌ ^ t{t��uq ^_| �u�_��t���� | kmqrsw��swp�tD�¼±�lFtutrx��>lDt7x�qrl�sw��� �U�uq�x���t�v�lDquqrlD� ^ v¨¡Bs��rkÎtul����0lDq{xw����qrl | l ^ �wlDq7x�qrlqulFxw�0���rs�n�lDq�v�s>quzÖ�rkml�x | �D�
?A@�B>CED>F�GIH4J
KML4N�CPO>CAKAQ>R�CTSINVU W:SINVCEXYNZR[CA\ICA]�XYNV^�R�][QVKPR�XYSIN�_VR�BVCED>FIF�H4J
K�L4N`CPO>CAKAQ>R�C�Rba-S
XYN�cVL4]dL4UYUYCAU



ú�� )1�����x.10(�hö:�ø÷���)1Ê%ù+�s*%�ê,Â�
ú ¹G�Zp�t�lFt9x��0lDt | q ^ nm� ^ sw�³t��rqup | �upmqrlw¢0��k ^_| k�x��_�_sL�9t4¶{����nBlDt�swv­�mx��rx7�uq�x���t�v�l�q ^ �³sw�mloz�lDtrtrx��wlMû

egf ê �wÝh*&èGê�æ
i"àLæ��j*vû­�0lDn�lD��� ^ �m��sw�{�rkml�z�x | k ^ �mlZp�tulD�{pmn{�us��*qrl�� ^ t��ul�q�tyx�qrlZp�t�lF���rs�n�xwtrt­�uk�l ^ q | sw���rl�����us*�rkml | s>z{z7pm� ^}| x�� ^ sw�{n�x�qu�u�mlDqD�­Í¨t ^ ���*s>�m�_��qulD� ^ t��rl�q­�uq�x���t�v�lDq ^ t­�rkmlZv¤xwt��ulFt��@�ZxS�o�us�l3· | k�xw�m�wl��mxL��xx����,tukms>pm�_�
¡Bl�p�t�lF�,��kml��mlD�wlDq�nBs>trt ^ ¡m�_lw�
e Ü�Ý£æuê4$3è�*&è¸æ&Ý£ä$�k*vû­�mx��rx7¡�lDk ^ �����rkml*�mlDt | q ^ n0�rswq | x��_�_lD�V�>àrÞ�êZx�qrl | s>n ^ lD����swq���¡����4s>qr���rs��rkml*x>�m�0qrlDtrt� ^ �wlD�,x���¡��
qul | l ^ �>l�q��ukmqrlDx>���
e ã&ä��LÝ£æuê4$�èl*&è¸æ&Ý£ä$�k*¸û
����s¼��swq��mt ^ �Î�uk�l�z{lFtutrx��>l�¡Bs0�0���0lFt | q ^ ¡�l,�rkml�xw�m�0qrlDtrt�x������uk�l,�_l������ukÑs�voxt��uq ^ �m���
enm ß ê.3�Þmç��>êZ*vû�ª¨� �_sL�9tZ�uq�x���t�v�lDq9s�vyl���� ^ qrl�n�x��>lDt�v�qrswz sw�ml�x>�m�0qrlDtrt�t�n�x | lo�rs�x���s��uk�l�qF�4jZkml�n�x��wl | x��¡Bl�á�ç�ÞwÞ�ê � ooswq��wæuç�ä�èºê �qp��

ú ¹G�Zp�t�lFt�sw�ml�tu�0t��rl�z | x��_�\�us ^ z{n�� lDz{lD��� = �wl�� ^ � lDqulD���9¡�lDk�xS� ^ s>pmqrt�û
e ²�lD���³x7z�lFtutrx��>l��rs�x | l�qu�rx ^ �
�ukmqrlDx>�¼¥¸²�l�����¬&�
e ¯�l | l ^ �wl�x{z�lDtrtuxw�wl*v�qrswz�x | lDq���x ^ ���rkmqrlDxw�U¥¤¯9l | l ^ �>lF¬3�
e ¯�l | l ^ �wl�x{z�lDtrtuxw�wl*v�qrswz�xw���f�ukmqrlDx>�¼¥¤¦Ux ^ �&¬&�
e ²�lD���³x7z�lFtutrx��>loxw���
��x ^ �Zv�swqZ�rkml��0lDn�lD���0l����9qrl�nm�_�¼¥GÌ�x��_�}¬
e ¯�lDnm� �,x{z{lFtutrx��>l*xw���,��x ^ �Zv�s>q9x������uk�qulFxw�U¥¤¯�lDnm� �0ª¨���0¦�x ^ ��¬

jZkml��>l��mlDqrxw�\t��uqrp | �upmqrlos�vO�rkml��0s>n�l�nmq ^ � |3^ nm�_l ^ t ^ � �_p�t��uq�xL�rlD� ^ �´�m� ¶��
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Size, given in Structure Dope

Data, to be transferred Not to be transferred
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Ò ^ �wpmqrls�m� ¶Åû@Õ8q ^ � |3^ nm� loswvy±�lFtutrx��>l*��swnBlDt

Ù-Ú�ì+Ú�� 'dÞ1çDè�éM�§är'¤Þ��§Þ1ð|ä�)bä��2â
jZk ^ t�n�xwq���s�v$�ukml�«O¶�~wl�qr�mlD� | sL�wlDqrt"�uk�l�� sL� � lD�wl���k�x�q��0��xwqul>�$¹G�9z�xw��x��>lDt
ú k�x�q��0�Zx�qrl ^ �>�rl�qrqup�n0�rt�xw���,l3· | lDn0� ^ sw��tD¢
ú = � �}t��uk�l�j�» sw�³�0lDz�xw����¢
ú z{s0� ^E= lFtZnmqus | lDtrt�s>q ^ ���ulDqu��xw��qulD� ^ t��rl�q�t��

jZk ^ t�n�xwq�� ^ t�� ^�� l�qrl�����v�s>q�lDx | k,�wlDqrt ^ sw��swvO�rkml�nmqrs | lDtrt�s>q�x�����v�swq�lFx | k | swz�nm�_l3�rl�t��0t��ulDz,�

s4L4cVckCML4]�^tXYN�ukS4R[BvL4wVwV][CA^�^t^�cjL4KAC�^x.yIL4NVXY^�BVCA^tXYN:R[BVC�^�CANVwVCA]Mz ^tL4wVwV]�C�^�^{^[cjL4KAC�L4NVw`L4c>c,C�L4]�^tXYN�][CAKAC�X yZCA]�z ^tL4w>wV][CA^[^�^[cVL4K�C



^ _Q`badcfehg |
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¹º���uk�l�«´¶w®Gª¨� n�k�xon�s>q��F¢�xw� ��z ^}| qrsw~>l�qr�ml���t�lDqu� ^}| l�nmqrs | lD�mpmqulFtyk�xS�wl9x�t��rpm¡ ^ �
Õ�ª¨« | s0�0l�{ � } �@��l�nBl���� ^ �m��sw���uk�l ^ q| s>z�nm� l�· ^ ���>¢ml ^ �ukmlDq��uk�l | s>z{n�� l��ul�v�pm� | � ^ sw� ^ t9l�·�l | p0�rlD� ^ ��Õ�ª¨« | s0�0lw¢ms>qZ�ukml7t��rpm¡ ^ t9p�t�lF�³sw�m�_�f�rs ^ ���>sw~wl*�rkmltun�l |3^E=�| nmqrs | lD�0p�qul>¢�qrpm�m� ^ �m� ^ �³~wlDqu�mlD�\z{s0�0l>�8jZkml�l3·mx | � ^ ���rl�quv¤x | l ^ t��0lDt | q ^ ¡�lF� ^ ��ª9nmnBl���� ^ ·³ª��

Ë�o�n ¼¾À|tvu�t�²¨£§Í/£�� ° À4×(¯´t¸r1£§×�r1¬HÀ4£d«øt��HÀ4wsÀ1�

G����rkmlfû ú	� ½�¶�¢�Õ�ª¨«´z�s0�0l{nmqrsL� ^ �0lFt*xw�¼x>�m� ^ � ^ sw��xw�­qrl�� ^ t��ulDq = � l�� ^ �uk �>û�nmq ^ �LxL�rl7qrl�� ^ t��ulDqrtD¢ | x��_�_lD�UÕ�ª¨«��rl�z�nqrl�� ^ t��ul�q�tD�$jZk ^ t = � l | x���¡�l�p�t�lF��¢�sw�m�_�7v�swqZt��rswq ^ �m� ^ �0v�s>quz�x�� ^ sw�´�y«´¶7p�t�lFt@�rkmlDtul¨qrl�� ^ t��ulDqrtyv�s>q4~>l�lDn ^ ��� ^ �mv�swqrz�x�®� ^ sw�¼��k ^}| k�z�p�t��o¡�l{qulFxw� ^ �_�³xS�Lx ^ �}x�¡m�_lw¢\tup | k¼x>t9�rkml{Õ@xw�wl�j­x�¡�� l{»�x>t�l>��¹º���rl��wlDq�qrl�� ^ t��ulDqrt�x�qrl7t��us>qulF� ^ ��kml�qrl�ulDz�n�s>qrxwq ^ � �f�mpmq ^ �m�fÕ�ª�« | s0�0l�tul�qr� ^_| l�nmqrs | lF�0pmqrlDtD�
² ^ � | l ^ ���ulDqu��xw�@nmqrs | lDtrt�s>qoqulD� ^ t��rl�q�t�s>���rkml�û ú	� ½w¶
swv£�ul���k�xS�>l{x�� ^�� l�qrl�����qrlDxw�Ux�������q ^ �rl�v�swqrz�xL�D¢$Õ�ª¨« | s0�0lp�tulDt7t�s>z{l�swvZ�ukml�Õ�ª�«��rl�z�n�qulD� ^ t��rl�q�t*�us | swpmn�� l��rkml�z � ^ �uk�xw�U¹�Õ4¯��$»�sw�uk�qrl�� ^ t��ul�q�t�x�qrl�pmn\�mxL�rlD����k ^ �_l�x��q ^ �rl�swnBl�q�xL� ^ sw�O¢´v�swq�qulFxw� ^ �m�,�ukml ^ ���ulDqu��x��8nmqrs | lFtutuswqoqrl�� ^ t��ul�qF¢´�rkml�Õ�ª�«��ulDz�n�qulD� ^ t��rl�q ^ t�p�tulD���,©9l�� | lw¢­�rkmlqrlDxw��v�swqrz�xL��s�v$�ukml�¹�Õ4¯ ^ t��rkml�tuxwz�lox>t��ukml���q ^ �ul*v�swqrz�xL�D�
G��f�rkml�û úwú ½�¶o�rkmloz{l��ukms0��s�vOp�t ^ �m�{Õ�ª�«��rl�z�n�qrl�� ^ t��ulDqrt4xwt�t�k�x>�0sL�Óqrl�� ^ t��ul�q�t ^ t��ms��Zqrl�~�p ^ qulF���­ª¨� � ^ z�n�s>q���x����¹�Õ"¯¨t�k�xS�wl��ukml�trx�z�l,qulFxw�Ñx����Î��q ^ �ul
v�swqrz�xL�F�Ñ©¨l�� | lw¢�sw�m�_�ÎûL¶�Õ�ª¨«´�ulDz{nÑqrl�� ^ t��ul�q�t�x�qrl,tupmnmnBswqu�ulF���ÐjZkmlqrl�z�x ^ � ^ �m�ø��qulD� ^ t��rl�q�t�¢ | x��_� lF� Õ�ª¨«$t�k�xw�0sL� qrl�� ^ t��ul�q�tD¢9sL�wlDqu�}xS���rkml ^ ���ulD�wl�q,qrl�� ^ t��ul�q�t�¯��L®º¯ ú ¶�xw��� ¯�ûI� ^ �Õ�ª¨«Oz�s��mlw��jZk�p�tD¢@Õ�ª¨« | s0�0l | xw� | s>��t ^ �0lDq��ukmlFt�l ^ ���rl��wlDq�qrl�� ^ t��ul�q�t�x>t��_s | x���t | qrx�� | k�x������0s�lDt���s����mlDlD���rst��uswqrl*�ukmlDz�l�·�n�� ^}|3^ �ulD� �>�
²�s>z{l,s�v¨�ukml�Õ�ª¨«´�ulDz{nÎqulD� ^ t��rl�q�t7xwqul
p�tulD���rsUt��us>qul³«´¶U�0l�nBl����0l���� ^ �mv�swqrz�x�� ^ sw�În�lDquz�x���l����u�_�w��jZkmlFt�l³x�qrltukmsL��� ^ � = �wp�qulo¶�� ú
� ��&8ó �$69� ô � �Bù ! ó � ô � �Å69� ��!	� � �n0� � nm�u¹º���r±�x>t�~ ²0xS�wlFt"�rkml | p�quqrl���� ^ ���rl�qrqupmnm�Zz�x>t�~\�n0� ú nm�&Ì4pmqrqulD���rj ^ z{l Ì4pmquqrl����9j ^ z{lDq9j ^_| ~��Sxw� p�ln0�¸� nm�rÕ@x��>lD»Zxwtul Ì4sw���rx ^ ��t��rkml�qrs�sw��s�vO�rkml | p�quqrl�����n�x��>l*�rx�¡�� l*�uqrl�l>�n0�r¶ nm�rÔ�²0Õ Ôol�qr�ml��´t��rx | ~fn�s ^ ���rl�q�s�v$�ukml | pmqrqulD�>�Z�rkmqulFxw�,�0pmq ^ ���{p�t�lDq�z{s0�0l

Ò ^ �>pmqulo¶�� ú ûyÕ�ª�«��rl�z�n�¯�l�� ^ t��ulDqrtZx����,Í�tuxw�wl

G��
�ukml�û ú�� ½w¶�¢>�ukmloqrl�� ^ t��ulDqrt�n0� ú û��us�n0�&ûF�{x�qrl*p�t�lF�fv�s>qZ�ul�z�nBswq�x�qr��p�tulo�mpmq ^ �m��Õ�ª¨«Oz{s0�0l�xw���³Ôol�qr�ml��\z�s0�0lswnBl�q�xL� ^ s>�´�@¯�l�� ^ t��ulDqrt�n0�&ûL¶{�us�nm� � ú xwqulop�tulD�
��k ^ � l = �_� ^ �m���rkml�jOq�x���t��}xL� ^ s>�,»�p � l�qF�
ªiû ú>ú ½w¶ ^ z{n�� lDz{lD���rxL� ^ s>�Î� ^ �_�9p�tul
�rkml�Õ�ª¨«$t�k�xw�0sL� qrl�� ^ t��ulDqrt�v�swq��rk ^ t�nmpmqrn�s�t�l>�ÑjZk ^ tfxS�>s ^ �mt{tuxS� ^ �m�Uxw���qrlDt��uswq ^ �m���rkml ^ �>�rl��>l�qZqulD� ^ t��rl�q�tZxL���uk�l�¡�lD� ^ �m� ^ �m��x����
�uk�l�l����,s�v$�ukml�j�» z ^ trtZk�x����0� lDqD�

ú>ú



ú û )1�Â���x.10(���:�ø��ÆÇ�2���h�2��*s)10�3ª3�*-���W*-�Â0�3��Â,��¾Æ��
jZkml ��!	� ô=� � ��&"øwõOö � ù¤ò\ó � ôYX � ø � n�qusL� ^ �0lDty�rkml ^ ���ulDq�v¤x | l�v�s>q4x��_��p�t�lDq8�uk�qulFxw�mty�rs | x��_��x��f«O¶�tul�qr� ^}| l>�$¹G��¡mp ^ �_��tx³t���x | ~�v�q�x�z�l>¢O��k ^}| k ^ topm� ^ v�s>quz �us�x��_�8«´¶�z ^}| qrsw~>l�qr�ml��@tul�qr� ^}| lFt�¢$tuxS�>lDt��ukml�p�t�lDq�t���x | ~�nBs ^ ���ul�qF¢´�rkml�z�s0�0l��kmlDqul��ukml | xw� � | x�z�l¨v�qrswz³¢0x������uk�l�qrl3�rpmqu�,xw�m�mqulFtut4sw���uswn
s�v´�rkmlo~wlDqu�mlD�Bt��rx | ~\�­©¨l�qrlDxLv£�rl�q��uk�l*t��rx | ~{nBs ^ ���ulDq^ t�t�l����us��uk ^ tZ~>l�qr�ml��´t��rx | ~B�@jZkml��}xS�ws>p0� ^ t9tukmsL��� ^ � = �>pmqulo¶�� û

excAddr

user sp

leaving mode

Ò ^ �wpmqrlo¶��üû:û@Ôol�qr�ml��O²��rx | ~
«OxS�ws>p0�

Ë�ov� ¿¤£§À|zH£Â²Wp q��´£
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�uk�l�n�x��>l¨��x�¡m�_l
?A¯�L4\IC�R[L4uVUYCA^�a�X R�B`L�^[XY°AC�S4±-²d³ ´Mµ
¶7·M¸`±¹SI]{Nv\I]�C�L.R[CA]{R[BjL4NvJ
L4][C1^�QVcVckSI]�R�CAw
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Next Frame Address

L1

L0’

0663 10

ProtectGuard (51 bits)

13

PTE (High)

PTE (Low)

Ò ^ �wp�qul��0�üû:û8Ï*p�xwqr�mlD�³Õ@x��>l�j­x�¡m�_l�°8���uqr�

l����rqu�>�yª | sw���wlD��� ^ sw��xw�B�m®¸�_l��>l��\k ^ l�q�x�q | k ^_| x��\n�xw�wl��rx�¡�� l | xw�
¡Bl�t ^ z7pm�_x��ulF��¡��fp�t ^ �m��x��_��xS�0t4�ukml�trx�z�lot ^<; lov�s>q
"7xw���³x{�wp�xwqr��� lD�m���rk´��s�v � �

u g v

g’u’ v’

L0

L1

L1’

L0’

level n

level n+1

Address va at

Address va at

Ò ^ �>pmqul��m� �Åû�Ñ ^ qu�up�x��Oª��m�0qrlDtrt�jOq�x���tu�}xL� ^ sw�

�{º<
�º}þ{º¤ð @ ���V\ ÷ � ôLö¼»�ù ��� ö
jZkml*�wp�xwqr� ^ t�x�z�x>t�~\¢���k ^_| k
z�p�t��Zz�x�� | kfn�x�qu�u�_���ukml*� ^ qu�up�xw�Bx>�m�0qrlDtrt"x���lFx | k�t��rxw�wl ^ �f�rkml*n�x��>l9�uq�x���t��}xL� ^ s>�´�² ^ � | lo�rkml�tuz�xw� �_lDt���n�x��>l�t ^<; l�tupmnmnBswqu�ulD�
¡��f�rkml�ª9�_nmk�x ^ t§�wÔ�»*¢��uk�l�pmnmnBl�q�� ú ¡ ^ �rt¨x�qrl�p�tulD�
v�s>qZ�ukml��>p�x�q����
Õ8qrs��rl | � ^ sw� ^ �0v�swqrz�xL� ^ sw� ^ t­�ml | lDtrtuxwqu�¨�us = �wpmqrl"s>p0�$��k�l3�uk�l�qyx9n�xw�wl"x |�| lFtut ^ t$�Lx�� ^ ��swq­�ms��F�O¹G�yz�p�t��$¡Bl ^ � | � p��mlD�^ �,lFx | k,Õ"j�°Î�us�¡Bl��ml = ��v�qus>z �rkml�xw�0�Lx�����x��wlFt�s�v$k ^ lDqrxwq | k ^}| xw�\n�x��>l¨��x�¡m�_lDtD�8jZk ^ t�x��_� sL�9t4�uk�l | k�x��m� ^ ���7swv$�rkmlnmqrs��rl | � ^ s>�
swv­x�q�x��m�>l�swv4ä | sw��� ^ ��pmswp�t�n�xw�wlFtZ¡�� | k�x��m� ^ ���7s>�m� �
sw�mlo¡ ^ �D�
j$s7xw��x�n0�8�rs7xw� �B�Lx�q ^ xw�>��t8swv ^ �0v�s>quz�x�� ^ sw�ftupmnmnBswqu�ulD�f¡��{�rkml*ª¨� n�k�x�k�xwqr�m��xwqulZ�rkml9v�s>� �_sL� ^ ����¡ ^ �rtZx�qrl9qrl�~�p ^ qulF�[û
ú¾½ *�ê3æ&â%¿�ê�æ&äBê�ßÁÀ8�ml |3^ �0lFtZ��k ^_| k³z�s0�0l ^ t9qul	~>p ^ qrlD�f�usfx |D| lFtut4�uk ^ t�n�x��wl>�
ú�Â 3�ê.$�"0èºç,Ã�ß ê=À@�uk ^ t�n�xw�wl | s>���rx ^ ��t ^ ��t��rqup | � ^ sw��tZ��k ^_| k | x��,¡�l�l�·�l | p0�rlD���
úÅÄ æ&Ý£èºç,Ã�ß ê>À"�0l |3^ �0lDtZ��k�l3�uk�l�q��rkml�n�x��>l | x��,¡Bl���q ^ ���rl��³swqZ�msw�D�

jZkml7nmqusw�ul | � ^ sw� = l��}� ^ t�l���k�x�� | lD�³¡��³sw�ml�¡ ^ �F¢ | x��_�_lD��Ú ¹º��j$qulDlwÛ���k ^_| k��ml |3^ �0lFt9¡Bl3����l�l��¼x�� lFxLv"xw����x��ms0�0l7s�v�uk�lo�uqrl�lw�8» ^ �rt�½�� �_� ��xwqulop�tulD���usft��us>qul��uk ^ t ^ �0v�swqrz�xL� ^ s>�´�
jZkml{� sL��lDt���½�¡ ^ �rt�xwqul7p�tulD���rs ^ ��� ^_| xL�ul{kmsL� z�xw����¡ ^ ��t�swv"�rk ^ t*�>p�x�q���xwqul7�Sxw� ^ ����jZk�l{��pmz7¡�lDq ^ t | s0�0lF� ^ ��uk�l�v�s>quz swv`ÆIÇ�â��k"�ç�æ�� ß ê3ä���èÐ����²��uq ^_| �u�_��t�nBlDxw~ ^ �m��¢ ^ ��qulDnmqrlDtul����rt9�ukml���pmz�¡Bl�qoswv8¡ ^ ��toqulDz�x ^ � ^ ���fv�swq��uk�l{��l3·��n�xw�wl*�rxw¡m� l*�rqulDl�� lD�wl��¸�

�{º<
�º}þ{º}þ @ ���f� õ�ùµò\ó � ôÈ»�ù ��� ö
jZkmlonBs ^ �>�rl�q = lD�_� | sw���rx ^ ��t4����s7n ^ l | lDtZswv ^ �0v�s>quz�xL� ^ s>��û­�ukml�t ^E; los�vO�rkml�n�xw�wl��rx�¡�� l�x����rkmlo�ml3·��9�_l��>l��´x����f�rkmlt��rx�qu� ^ �m��xw���0qulFtut�swv$�rk ^ t��rx�¡�� l>�
j$s ^ ��� ^_| xL�rl��ukml���pmz�¡Bl�q4s�v�l����uq ^ lDt@swvB�rkml¨��l3·��"n�xw�wl���x�¡m�_l��uqrl�l¨� lD�wl��¸¢>t ^ ·{¡ ^ �rt4x�qrl9qrl�~�p ^ qulF���$jZkml ^ �mv�swqrz�x�� ^ sw�^ t�t��rswqrlD� ^ �,�uk�lov�swqrz s�v:ÆIÇ�âºß à�� o *�ÝÁÉFê��
¹G� ^ t9nBs>trt ^ ¡m�_l��rsfp�tul��uk�l�� sL��lDt���t ^ ·³¡ ^ �rt�� ^ �rkmswpm��qrlDt��uq ^_| � ^ �m���ukml�v�pm� | � ^ sw��xw� ^ ���w��¹G� | x���¡Bl7x>tutupmz�lD�,�rk�xL�*x��_�n�xw�wl��rxw¡m�_lfl����uq ^ lDt�xwqulfxw� ^ �w��lD�¼�us��ukml ^ q{t ^<; l�¥ ú ½�¡����ulFtr¬3¢­k�l�� | l��ukml�� sL��l�q�¶�¡ ^ ��t�xwqulfxw� �ZxS�0t ; lDqus��
¹Gv ^ � ^ t



ú ½ )1�Â���Â.102��¦��§�f0T�W*-��¨��f��,Â�sù+0��f02,/.
�0l |3^ �0lD�,�rk�xL�¨n�x��wl*��x�¡m�_lDt¨� ^ �rk�� lFtutZ�rk�x��³¶flD���uq ^ lFt�x�qrl�p�t�lD� lFtut¨x����,�msw�¨qul	~�p ^ qrlD�´¢0�ukmlD�³���4s�v�p�q��rkml�q9¡ ^ ��t¨x�qrl; lDqus7v�swq¨lDx | k
¡�xwtul�xw�m�mqulFtutZswv­x{n�x��>l*�rx�¡�� l>�
jZkml�pmn�n�lDq��F�{¡ ^ �rt�swv$�rk ^ tZlD���uqr��x�qrl*�ukml�nBs ^ ���ul�qZ�rs��ukml���l3·��9n�x��>l¨��x�¡m�_lw�
¹Gv­�uk ^ t�l����rqu� ^ t�x��_lDxLv­s�v­�ukmlo�rqulDlw¢mxw� �´½w¶{¡ ^ ��t�s�v$�ukml = lD�_� | sw���rx ^ �
�ukml�lD���uqr�w¢0��k ^}| k ^ tZ��q ^ �u�ulD� ^ �,�ukml�j�»*�

�{º<
�º}þ{º<
 @ ���f�Â� � � @ ��Ê1��� � �ª!	� ÿ � �Bù ! ó � ô
j$qrxw��t��}xL� ^ s>��z�p�t��"��x�~wl�nm�}x | l ^ ��Õ�ª�« | s��mlw�(G��ml9swv��ukml*Õ�ª¨«��rl�z�nfqrl�� ^ t��ulDqrt ^ t��0lD� ^}| x��ulF���us7n�s ^ ���"�rs��rkml¨qrs�s��s�v­�uk�l�n�x��>l¨�rqulDlw�@¹G� ^ t�t��rqup | �upmqrlD� ^ �,l�·mx | �r� �f�ukml�trx�z�lo��xS�
xwt��uk�l�n�s ^ ���ulDqZ�us�x�Õ"j�°¨�

�{º<
�º}þ{ºE� @ ��� O �(� ô � óDù¤õBò
jZkml�s>n�lDqrx�� ^ sw� ^ �rtul�� v ^ t��>l�qr�ft ^ z�nm�_lw�8Ò ^ �>pmqrls�m� ¶�tukmsL�9t4�ukml�t��ulDn�t�swvO�uk�l�swnBl�q�xL� ^ sw�O�

Virt. Address

Guard Guard Prot. Guard bits

XOR Result Guard’ Prot’

Must be Zero

XMask

Virtual Address

Virt. Address + XMask Virtual Address

Virtual Address’

Ò ^ �>pmqul��m� ¶Dû@Ï*p�x�q��0lD�³Õ@x��>l�j­x�¡m�_l/G�nBl�q�xL� ^ sw�

ú �9jZkml¨nmqrs��rl | � ^ sw�f¡ ^ �rt�swv´�ukml*� ^ qu�up�x��\xw�m�0qrlDtrt"xwqul¨z{lDqu�>lD��� ^ �uk��ukml | s>��t��rx�����µ�±�x>t�~\�@jZk ^ t�tul3��t"¡ ^ ��t4¶�� � �s�vO�rkml�� ^ qu�up�x��´xw���0qulFtut4�rsfx{�ml = �mlF�³t���xL�ul>�
ûm�9jZkml7qrlDtupm� � ^ t | swz�¡ ^ �mlF��� ^ �ukU�uk�l{�>p�x�q�� = l��}��¡���x�� µÂG*¯ ^ ��t��uqrp | � ^ sw�´�{ª9�_�@¡ ^ ��t���k ^}| k¼xwqul ^ �ml���� ^}| xw�^ ���rkmlf�wp�x�q��¼xw��� ^ ���rkml�x>�m�0qrlDtrto� ^ �_�"¡Bl | �_lDxwqulF���,¹Gv��rkml��,"�çLæ���® = l��}� ^ t�l�~�p�xw�@�us ; l�qrs�¢O�ukml�x>�m�0qrlDtrtz�x�� | kmlFt��ukml��>p�x�q����
���9»4�{t�l���� ^ �m���ukml§µ*±�xwtu~ ^ ���uk�l9swq ^ � ^ ��x��0� ^ qu�up�x���x>�m�0qrlDtrt�¢��ukml9qrlDtupm� � ^ �m��nmqrs��rl | � ^ s>� = l��}�7ÞBæuà�è>® ^ t@�msw� ; lDqus�¢^ vyl ^ �ukmlDqZ�ukmlo�rqrxw��tu�_x�� ^ sw� ^ t = � ^ tukmlD��¥¤sw�m�_���uk�l�¹º��jOqrl�lo¡ ^ � ^ t�t�l���¬�s>qZ�ukml�x |�| lFtut ^ t��msw�ZnBl�qrz ^ �u�ulF���

�-Ú�Ù+Ú�Ù åAßÂß§ãªät��� � ãªÞ��:��ï�Þ�âªé�Ý���Ë+Þ4ëÂï¶â��
jZkmlDqul�x�qrl*�ukmqrl�lonBs>trt ^ ¡m�_l | x�p�t�lFtZs�v­x>�m�0qrlDtrt��uq�x���tu�}xL� ^ sw��v¤x�pm� �rt�û

ú ����ç&Ã3ß ê%��æuà�èGê4$�èµÝ¤à�ä�ÌOÝ¤à�ß çLè¸Ý¤àLäDû�jZkml�n�x ^ q�¥�� ^ q��rp�x��8x>�m�0qrlDtrt�¢´j�«$»�l����uqr�m¬9l�· ^ t��rt ^ ���rkml�ÏoÕ"jo¢\¡mpm� ^ to�msw��Sxw� ^ �,v�swq��uk�l | p�quqrl����¨z�s0�0l�¥¤lw� ���¨��q ^ �ul��rs
x�qrlDx>��®¸s>�m�_��n�xw�wlF¬3�9¹º���rk ^ t | x>t�l>¢��rkml7Õ�ª�« | s��ml ^ t��_l3v£�*xw���l3·0l | p0� ^ sw� ^ t | sw��� ^ ��pmlD� ^ �
~>l�qr�ml�� ®Gz{s0�0l�x��:ÍS�u¡ n�qusw�ul | � ^ sw� v¤xwpm���4o
ûm�ÏÎÐ"�ç�æ�� m çj"0ß è û�jZkmlDqul ^ t��ms�p�tuxw¡m� l�lD���uqr��v�swq��rk ^ tf� ^ qu�up�x��9xw���0qulFtutD� jZkml�l�·0l | pm� ^ sw� ^ t | sw��� ^ ��pmlF� ^ �~wl�qr�mlD��®Gz�s��ml*x��:ÍS�u¡ �>p�x�q�� v¤x�p����F�
����Ñ:$4$�êI*4*7ÌOÝ¤àLß_çLè¸Ý¤àLäÅû�¡Bl��_sw���>t*�us,�rkml{����nBl,Ú j­x�¡�� l�Õ8qrs��rl | � ^ sw� Ñ ^ s>�_x�� ^ sw�´Û_��jZk ^ t*v¤xwpm� �os |D| pmq�t*�ms����0pmq ^ �m�n�x�q�t ^ �m�o�rkmloÏoÕ4jo¢w¡mpm� ^ v��ukml*nmqrs | lDtrtuswq"�0l��ul | �rt�x�z ^ t�z�xL� | kf¡Bl3����l�l��f�ukmlox |D| lDtrt@nBl�qrz ^ �u�ulD��¡��7�rkml�j�»l����uqr��x����f�rkml�qul	~�p ^ qrlD������n�loswvyx |�| lFtutD�@°@·0l | p0� ^ sw� ^ t | sw��� ^ ��pmlF� ^ �³~wl�qr�mlD��®Gz�s��ml*x��vÍF�u¡ x |�| lDtrt v¤x�p����F�
sIÒMR[u ÓYÓYÓ�CAN�R�][XYCA^{][CAcV]�CA^[CAN�R�R�BVC�CAN�R�]�WZ_jK�L4UYUÔL4uVUYCEL4^�X R[u ÓYÓYÓ�a�BVXYUYC�Õb@tÖ2×
XY^[^[CA^-SI]�L4^�w>R[u ÓYÓYÓ�a�BVXYUYC1Ø�@�Ö/Ùb×
XY^[^�C�^
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¹º�Îxw� �4�uk�qulDl | xwtulDtD¢y�ukml³Õ�ª¨« | s0�0l | qulFxL�rlDt{x�t��rx | ~Uv�q�x�z�lw¢@qrlDt��us>qulFt��rkml
p�t�lF��qrl�� ^ t��ul�q�t�v�qrswz �rkml³Õ�ª¨«��rl�z�nqrl�� ^ t��ul�q = �_l,xw����trxS�wlDt��ukml,qrl�� ^ t��ul�q�tD¢ | sw���rx ^ � ^ �m���ukml,qul��upmqr��x>�m�0qrlDtrt�¢­�uk�l�v¤xwpm��� ^ ���Ux>�m�0qrlDtrt�x������ukml,l�qrqrswqqrlDxwtusw�
sw�
�ukml�t��rx | ~\�
² ^ � | l��ukml��uq�x���tu�_x�� ^ sw�³nmqrs | lD�mpmqul��ms�lFt9�msw�¨p�tul�� ^ qu�up�x��Ox>�m�0qrlDtrt�lFt�¢m��sf�mlDt��ulF����j�»Iz ^ tutulDt | x���s |�| pmqF�Zª9v£�ulDql����rl�q ^ �m��~>l�qr�ml�� ®¸z�s0�0l>¢>�rkml | s0�0l ^ tZqrl�l����rqrxw�>��x�����v�p�q��rkml�q9j�» z ^ trt�lFt�x�qrl��ms�n�qus>¡m� lDz³�
ª�v£�rl�q"xw� �0��swqr~ ^ �{~>l�qr�ml���z�s0�0l ^ t@�0sw�ml>¢L�uk�l�~wl�qr�mlD�0k�xwt­�rs*qrl3�rpmqr���rs*s>�mlZs�vB�ukmlZv�s>� �_sL� ^ �m��nBs ^ ���rt ^ ��Õ�ª¨«´z�s0�0lMû
ú æuê3è ÚuèPÃ Û8ß£ßZû­�uk�l¨� ^ �wlD��x�qr�wpmz�l����"n�x ^ q ^ t4��q ^ �u�ul����rs��uk�l9�uq�x���t��}xL� ^ s>�{¡�p � lDq�xw���{�uk�l9v¤x�p���� ^ �m� ^ ��t��uqrp | � ^ sw�^ t4l3·0l | p0�ulF�fs>� | l*x��>x ^ �O�yjZk ^ t4l����uqr� ^ t"p�tulD�´¢ ^ v­x��Lx�� ^ �f�uq�x���tu�_x�� ^ sw��tukms>pm�_�fsw�m�_��l���xw¡m�_lD��pm��� ^ �\�rkml���l3·��xw�m�0qrlDtrtZt�n�x | l�tu� ^ � | k´�
ú æuê3è ÚuèPÃ *Z$¸�mê¸�k"0ß ê¨û"�ukml7t | kmlF�0pm�_l�q ^ t | xw� �_lD�´�4jZkmlDqul�x�qrlo�ms | k�xw�m�wlFt ^ �³�rkml�j�»*��jZk ^ tZv�pm� | � ^ sw� ^ t�p�tulD��¢ ^ v�ukml�t��rx��ulos�v$�ukmlov¤xwpm��� ^ �����ukmqrlDx>��k�x>tZ¡�lDl�� | k�xw�m�wlF���
ú æuê3è ÚuèPÃ æuê3æI"0äDû��uk�l�v¤x�pm� � ^ �m� ^ ��t��rqup | � ^ sw� ^ t�l3·0l | p0�rlD�Usw� | lfx���x ^ �¼� ^ �ukms>p0�7xw��� | k�x��m�>lDtoqrl���x�q�� ^ �����rkmlj�»���jZk ^ t*l����uqr��nBs ^ �>�oz�p�t���¡Bl | x��_� lF��¢ ^ v4Õ"j�°4t�k�xS�wl�¡Bl�lD� | k�xw�m�wlF������l�nBl���� ^ �m�³sw�¼�uk�l{xwqu�>pmz�l����rtD¢�ukml�lD�>� ^ qrl��0l�nBl���� ^ ���fj�»Óz�xS�f¡�l���p�t�k�lD���

�-Ú�Ù+Ú�� íHÞ1ð|ä � Þ1òÂï�äÜ'¤Þ��§Þ1ð|ät)¾ät�(â
Õ@x��>l8��x�¡m�_lDt@xwqulZx |D| lDtrtulD��s>�m�_��� ^ x�nmk��0t ^}| xw�0z{lDz�swqr�/!��ukmlDqul�x�qrl��mso� ^ qu�up�xw��z�lDz{s>qu��z�xwnmn ^ �m�>t­�rs*n�x��wl4�rxw¡m�_lDtD�Õ�ª¨« | s0�0lZx�����~wlDqu�mlD� | x��{x |D| lDtrt$nmk���t ^}| x���z�l�z�s>qu�o¡���p�t ^ �m�*�_s>xw��nmk��0t ^}| xw�\¥¤�_�m� n�x������_�Å~ nB¬Os>q­t��us>qul�nmk��0t ^}| xw�¥¤t��u� n�xw����t�� ~ n�¬ ^ ��t��uqrp | � ^ s>��tD��¹º��t�lDq�� ^ ���f�ml���lD���uq ^ lFt ^ �>�rs,ÏoÕ4j�t¨tuswz�l3� ^ z�lDt¨qul	~�p ^ qrlDt��ukml7�uqrl�l��rsf¡Bl{tunm� ^ �F�jZk ^ t"z�lFx���t"�uk�x��4�rkml*�wp�xwqr��swv��ukml*l3· ^ t�� ^ �m�7l����uqr� ^ tZtukmswqu�ulD�mlD�{�rs��rkml | swz�z�sw�f¡�x>t�l�s�v��rkml�s>�_��x������rkml*�ml��l����rqu�>¢�x����,xf�ml����_l��wlD� ^ t ^ ��t�lDq��rlD� ^ �>�rs��uk�l��uqrl�l>��jZk ^ t�Úütunm� ^ �DÛ�swnBl�q�xL� ^ s>�,qrpm��t ^ ��~>l�qr�ml��´z�s0�0l�xw���,�rxw~wlFt�pmn�us�¶ �I��| � | �_lDtD�$¹Gv´x��mlD�Ðn�x��>l9k�xwt@�us�¡Bl�xw� �_s | xL�rlD��¢w�ukml¨~wl�qr�mlD�m�rxw� ~0ty�rs7² ^ �wz�x � � ^ xo¹�Õ�ÌÎx�����qul	~>p�lDt��rt8x�n�x��wl>�jZk ^ tZn�x��>l�k�xwt��us�¡Blo�wq�x����ulF���us{�rkml�~wlDqu�mlD�µ¢0t ^ � | l*v�swq9tul | pmq ^ ����qrlDxwtusw��t8�rkml�~wlDqu�mlD�\�ml�lF�mtZl3· | �_p�t ^ �>l*x |�| lDtrt"�rsn�xw�wlDt�p�tulD�
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ª��m�0qrlDtrt�v�qus>z ª¨�m�0qrlDtrt��us Í¨trx��wl
÷&ø�÷�÷�÷�÷�÷�÷�÷�÷ ÷,ø�÷�÷ � ù�ù�ù�ù�ù Ôol�qr�ml��$Ì4s0�0l�x����,t��rx�� ^}| xw� �_�f� ^ �m~>lD�,�mxL��x÷&ø � ÷�÷�÷�÷�÷�÷�÷ ÷,ø���ù�ù�ù�ù�ù�ù�ù jOlDz{nBswq�x�qr�f±�xwnmn ^ �m��ª9qrlDx³¥¤j�±�ª*¬�v�swq¨ûM��½��ukmqrlDx>�mt
÷&ø���÷�÷�÷�÷�÷�÷�÷ ÷,ø�ù�ù�ù�ù�ù�ù�ù�ù j¨Ì�» ª9qrlDx�v�swq ú	� û�¶�Í�ûM��½o�rkmqrlDxw��t

Ò ^ �wpmqrl��0� ½ªû@Ôol�qr�mlD�´ª¨�m�0qrlDtrt9²�n�x | l�Õ@x�qu�rt

�-Ú��+Ú�Ù åAßÂß§ãªät���AàÐ�ÂÞ1ç�ä�'dÝ-ßÂé���ç�ÞêâªéÌÝ��
ª9��xw���0qulFtut�t�n�x | l ^ t | qulFxL�rlD��xwp0�us>z�x�� ^}| xw� �_�³��kml����ukml = q�t��*�uk�qulFxw��swv4xf��xwtu~ ^ tot��rx�qu�ulF����ª��o�uk ^ t�� ^ z�lw¢��rkmlxw���0qulFtut¨t�n�x | l ^ � | � p��mlDt��rkml7xw� �­t�k�x�qrlD�³~wlDqu��l��´n�xw�wlFt���ª9�_�yxw�m�0qrlDtrtulDt�¡Bl��_sL�I�uk ^ t¨x>�m�0qrlDtrt¨x�qrl��msw�¨z�x�nmnBlD�³�rs
x���NVU W
R[B>C�UYS�a-CA]��IDÐuVX R�^�L4]�C�\IX yZC�N&_VR[B>C�QVcVckCA]tJ
uZW�R[CA^1L4]�C��������������������



û � )1�Â���Â.102��¦��§�f0T�W*-��¨��f��,Â�sù+0��f02,/.
x����³v�q�x�z�lw�{ª |D| lDtrt ^ �m�,sw��l7swv"�uk�lDtul{n�x��wlFt | x�p�tulDtox,n�xw�wl7v¤x�pm� ��x����¼x
z�lFtutrx��>lDt ^ totul����o�us,�ukml�qrlDtun�s>��t ^ ¡m�_ll3·��rl�qr��x���n�xw�wlDqD�
��l��_l3� ^ �m��xw��xw�m�mqulFtut9tun�x | l ^ t¨�0s>�ml�¡��,�0lD� l�� ^ �m���rkml��rx>t�~\�Zª9�_�$z�xwnmn ^ �m�>t ^ �³�uk ^ t*xw�m�mqulFtut�tun�x | l�x�qrl�qulD� lFxwtulD�kmlDqulFxLv£�ulDqD�@ª¨� �Ox>�m�0qrlDtrtZt�n�x | lFt | qrlDxL�rlD�
¡����ukmqrlDx>�mtZs�v­�uk ^ t�x>�m�0qrlDtrt�t�n�x | lo� ^ � ��¡Bl��0l��_l3�rlD�³xwtZ��l��_�¸�
Ì4qrlDxL� ^ s>�,xw���,�0l��_l3� ^ �m��swv­x>�m�0qrlDtrt�t�n�x | lFt�xwqulonmqrsL� ^ �mlD�f¡����ukml�èºçV*ué äBê�iUtu�0t��rl�z | x��_�µ�
ª�v£�rl�q | qrlDx�� ^ sw��swv"x���x>�m�0qrlDtrt¨tun�x | l7ã&ä�èGê�æ���ærà=$�êZ*.*��@à�á7á#"0ä�Ý%$�ç�èµÝ¤à�ä��£ã �x�! ^ t�p�tulD�³�rs
tul�����n�x��>lDt¨v�qus>z s>�mlxw���0qulFtut­tun�x | l8�us*x��msw�ukmlDqD�­ª�n�x��wl | xw��¡�lZ�>qrxw�>�rlD�os>q$z�x�n�n�lF���­jZk�l ^ ���wl�q�tul8swnBl�q�xL� ^ s>�´¢�"0ä�á�çrÞ�"4��k ^}| k�xw� �_sL�9t�usoqrl�z�sL�wlZx��_�0z�x�nmn ^ �m��t ^ ��s��rkml�q@x>�m�0qrlDtrt­tun�x | lDt ^ � ^ � ^ xL�rlD�7¡����ukml-��p�t�k0® | xw� � ^ �m�¨�rkmqrlDxw�´¢�qul	~�p ^ qrlDt­¡Bs�sw~�~wlDl�n ^ �m�x�¡Bswpm���ukml ^ � ^ � ^ xL�ulF�,z�xwnmn ^ �m�>tZswv­x7�uk�qulFxw���
jZkml 69�:� s>n�lDqrx�� ^ sw� ^ t$nBl�quv�swqrz{lF�o¡��*tul���� ^ �m��x�z�lDtrtuxw�wly�us*xZ�uk�qulFxw�os�v��rkml4x � l | �ulF��xw���0qulFtutOt�n�x | l>¢D��k ^}| k�k�x>t�us
x |�| l�n0�¨x�Ò­�_l3·0n�xw�wl�z�lDtrtuxw�wl>�4ª�v£�rl�qr��xwqr��t�¢0�rkml�n�xw�wl | x��³¡�l7x |�| lDtrt�lF� ^ ��¡Bs��rk�xw�m�0qrlDtrt9tun�x | lw�Z²�swz�l3� ^ z�lFt^ � ^ t9p�t�l�v�pm�´�rsfn�x>tutZz�x�n�n ^ ���>tD¢m�uk�qus>pm�wk | s>�>�rqus>� � ^ �m��t��0t��ul�z�tD��jZk ^ t | x��³¡Bl��0sw��l�¡��,�wq�x���� ^ �m��x�n�xw�wl>¢m��kml�qrl�uk�l�n�x��>lo� ^ trx�nmnBlDxwqrt ^ ��t�lD���0l�q�t�xw���0qulFtutZtun�x | lw�
ªI�uk�qulFxw� | x��$# ÷ !	� swq ÷$ò 69�:� xw����n�x��>l�swv ^ �rt�x>�m�0qrlDtrt�tun�x | loxL�9x������ ^ z�l,!��ms�s��uk�l�q��ukmqrlDx>� | x��³�0l������rk ^ tx | � ^ sw�´�7jZkml�n�x��>l | sw� | l�qr�mlD� ^ toqrl�z�sL�wlF�³v�qus>zix��_�@xw�m�0qrlDtrtot�n�x | lFt¨��k ^_| kUk�xw��qul | l ^ �>lD���rk ^ ton�x��>l�v�qrswz �rkml| xw� �_l�q�� ^ qrl | �r� ��swq ^ ��� ^ qrl | �u�_�w�{¦Ók ^ � l��rkml%��p�tukUtul�qr� ^_| l ^ � | �_p��0lFt�z�x�nmn ^ �m��t��us,�ukml{v�q�x�z�l ^ � | xw� �_l�qFÛ t*x>�m�0qrlDtrttun�x | lw¢0pm�mz�xwn³�ms�lFtZ�ms��F�

�-Ú��+Ú�� � Ý-Ý&%'%|äÇä{�ÂéM�§ðºÝ&(2'dÞ����ÂéM�§ð��
² ^ � | lx��p�t�k ^ �m��x����
pm�mz�xwnmn ^ �m�7qrl�~�p ^ qrlDt ^ �0v�s>quz�x�� ^ sw�´¢mxw¡�s>p0����k ^_| k
�ukmqrlDx>�fk�x>tZt�lD�>�Zn�xw�wlDt4�rs7sw�ukmlDqZx>�m�0qrlDtrttun�x | lDtD¢�x�������kml�qrl��rkmlDtul�v�q�x�z�lDt*x�qrl�z�x�nmnBlD�´¢��rkml{~wl�qr�mlD�Oz�p�t��¨~>l�lDn��uq�x | ~,s�v8x��_�­s�v@�uk ^ t ^ �mv�swqrz�x�� ^ sw�´��jZkml~wlDqu��l��Ot��us>qulFt��uk ^ t¨�mx��rx ^ ��x{�uqrl�lw¢ | xw� �_lD�
�uk�lÁ��ê3á/��çrÞ|�mæuê�ê$� �H�W�� L¢\t�s>q��rlD�
¡��
�uk�l�nmk���t ^}| x��$xw�m�0qrlDtrtZs�vy�rkmlv�q�x�z�lw¢���k ^}| k | sw����x ^ ��t��ukml�n�xw�wl�v�q�x�z�l���pmz�¡Bl�qF��°4x | k���s��ml | sw���rx ^ ��t¨¡BlDt ^ �ml7�rkml�n�x��>l�v�q�x�z�l{��pmz�¡Bl�qo�rkml� ^ �m~>lD��� ^ q��rp�x��yxw���0qulFtutD¢\x����³�rkml ^ � ^ � ^ xL�rswq*s�v@�rk ^ t�z�x�nmn ^ �m���*Ò�pmqu�ukmlDquz�swqrlw¢B� ^ �m~0t�l3· ^ t��*v�swq*z�x�nmn ^ �m��t9� ^ �uk ^ ��uk�l{trx�z�l7x>�m�0qrlDtrt¨tun�x | l7xw���³�us��ukml�trx�z�l�v�q�x�z�lw�oª9�_�@±�±�j���s��mlDt���k ^_| kU�0lDt | q ^ ¡�l7z�xwnmn ^ �m�>t ^ ���uk�l{trx�z�lxw���0qulFtutZtun�x | l�x�qrl�� ^ ��~wlD���us>�wl��ukmlDq ^ ��x{� ^ t��F�8jZkmlok ^ �wkmlDq§�>û�¡ ^ ��t�s�v$�ukml�n�x��wl*qrs�sw��n�s ^ ���ulDq ^ �,�uk�l�n�x��>l¨��x�¡m�_lqrs�sw�9x�qrqrxS��nBs ^ �>��tZ�us{�rkml�kmlDx>��swv$�rk ^ t�� ^ t��D�
°"x | k��ms0�0l | sw���rx ^ ��t��ukmlov�s>� �_sL� ^ ���{�mx��rxÅû

ú ��çy��ê m æuç�á�ê*)­"0áÏÃ�ê3ævû4jZk ^ t ^ tZ�rkml�pmn�n�lDq9n�x�qu�9s�v­�uk�l�j�«O» l����uqr��x���� ^ t9p�t�lF���rsft�s>q��Z�rkml�z�x�nmn ^ �m� ^ ��ukmlo�rqulDlw�
ú 5\çLá�ê-�|���V*&Ý%$�çLß�ÑÂ�I�LærêI*4*vû$� ^ �m~��rs�x*�ms0�0lw¢���k ^}| k��mlDt | q ^ ¡BlDt@xoz�x�n�n ^ ���o�uso�uk�l¨tuxwz�lZv�qrxwz{l>�­jZk ^ t ^ t@p�tulD�´¢^ v@x7v�qrxwz{lok�x>t��us�¡Bl���p�tukmlD�´�
ú 5\çLá�êlÑÂ�I�LærêI*4*q5wÞmç&$�ê¨û*« ^ �m~0t9�rs��rkml7��l3·��*z�xwnmn ^ �m���ms0�0l>¢���k ^}| k��0lDt | q ^ ¡�lFt�x
z�x�nmn ^ �m� ^ ���us��ukml�trx�z�lxw�m�0qrlDtrtZt�n�x | l>�
ú ã&ä�Ý£è¸Ý¤çLèºàLævû8j¨Ì�» xw�m�mqulFtut�s�v$�ukmlo�rkmqrlDxw�´¢m��k ^}| k
k�x>t ^ � ^ � ^ x��ulD�
�rk ^ t9z�xwnmn ^ �m���
ú,+ êµå�è4çLä�� f Ý>�	�0è�û@nBs ^ ���rt"�us{�ms0�0lDt�� ^ �uk
x�v�q�x�z�l¨��pmz7¡�lDq��_lDtrt4swq��wqrlDxL�rl�q"�uk�xw�f�uk�l���pmz7¡�lDq�swv´�uk ^ t��ms0�0l>�
ú ÌOÝ£æ&è["�çLß�ÑÂ�I�LærêI*4*vû | s>�>��x ^ ��t��uk�l�� ^ qu�up�xw�´xw�m�0qrlDtrtZx����
�rkmlo�rx>t�~f��pmz7¡�lDq�s�v­�uk ^ t�z�x�n�n ^ �����

ª9�_�´nBs ^ ���ul�q�t ^ �
�rk ^ t�� ^ t��9qul�v�l�q��us�nmk��0t ^_| x��´xw���0qulFtutulDtZxw��� | x�� | sL�>l�q9ûwÏo»����ulFtZs�v$n�k��0t ^_| x���z�l�z�s>qu�>�
- QVNV×�L4c:×�L�W�XYNVKAUYQVwVC1R�BVCEK�L4UYUYXYNV\
L4w>wV][CA^[^�^[cVL4K�C
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± ^}| qrsw~>l�qr�ml��0z�l�z�s>qu��z�xw��x��>l�z�l���� ^ t"qulFt�nBsw��t ^ ¡m�_l4v�s>q8k�xw���0� ^ �m��x>�m�0qrlDtrt@t�n�x | lFt�¢>xw�m�0qrlDtrt­�uq�x���t��}xL� ^ s>��xw���{� sL��_l��wlD��k�x�q��0�Zx�qrl�qrl�~�p ^ qrl�z�l����rt�� ^ ~>l = � � ^ �m���ukml�j�«$»*�
jZkml�ª9�_nmk�x³«O¶
p�tulDt�Ï*p�xwqr�mlD��Õ@xw�wl{j$xw¡m� lFtox���� = � �}t*�uk�l�j�«$»�sw�U�0l�z�xw�����7jZk ^ t | s��ml7qrpm��t | s>z�nm� l��ulD� � ^ �Õ�ª¨«Oz�s��mloxw���
�rxw~wlDt­¬21�«43�Æ�«�¬25-Úrß êZªLê�ß | � | � lFt��
¹º��tul�qu� ^ �m��x����¼qrl�z�sL�Lx��@swv9x���l����uqr� ^ ���us³�rkml
ÏoÕ"j ^ t��0s>�ml ^ ��~>l�qr�ml��"z{s0�0lfxw��� | xw� | x�p�t�l�tunm� ^ ��� ^ ���¼ÏoÕ"jl����rq ^ lDt ^ ���us¼t�pm¡m�uqrl�lDt�swq�Ù�s ^ � ^ �m���ukmlDz³��jZk ^ t7swnBl�q�xL� ^ s>� | x�� | s>t���pmn��rs�¶ �M��| � | �_lDt�nm�_p�t | s>t��rtov�s>q�¹�ÕZÌ��rs² ^ �wz�x � �
°8���rq ^ lDtD¢ | sw� | l�qr� ^ �m�7�ukml�j$l�z�n�s>qrxwqu�f±�x�nmn ^ �m��ª9qrlDx>tZx�qrl��msw� ^ ��tul�qu�ulF� ^ ���us7�ukml�n�x��wl��rxw¡m�_lDt�t ^ � | l*�uk ^ tZswnBl�qu®xL� ^ s>� ^ t�z�swqrl*l3·0n�lD��t ^ �>l��rk�x��³lD�wl����rp�x��_� ��� s�sw~ ^ �m�{pmn�x��³l����uqr����� ^}| l>�
ªÓ¡ ^ ��xwqu���uqrl�l ^ t@p�tulD�{�rs�tuxS�>l ^ �0v�s>quz�x�� ^ sw�´¢>��k ^_| k{�rkmqulFxw��k�x>t ^ � ^ � ^ x��ulF��x�z�x�nmn ^ �m� ^ ���us���k ^}| k�xw�m�mqulFtut8tun�x | lx�����xL�o��k ^}| k�xw�m�mqulFtutD�*°4x | k��ms0�0l | s>���rx ^ ��t¨� ^ �m~0t��us�z�xwnmn ^ �m�>t�s�v8�rkml�tuxwz{l{xw�m�mqulFtut�t�n�x | l{x�����qrl3v�lDqulD� | lFt�us�trx�z�l*v�qrxwz�lDtD�
Ì4qrlDxL� ^ ����xw�,x | � ^ �>l���xwtu~ ^ z{n�� ^ lDt | qulFxL� ^ �m�7�uk�l�xw�m�0qrlDtrtZt�n�x | l>�
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jZkmqrlDx>�mt
xwqul��ukml�x | � ^ �wl¼n�x�qu�rt
s�v{x�� x>�m�0qrlDtrt
tun�x | lw�Ö¦Ók ^ �_lUxw� x>�m�0qrlDtrt
tun�x | l�nmqrsL� ^ �mlDt,t�k�xwq ^ �m�Îs�v��rkmlz�l�z�swqr�w¢��ukmqrlDx>�³z�x���xw�wl�z�lD�>��� ^ qu�up�xw� ^<; lFt��uk�l{Ì�Õ"Í qulFt�s>pmq | lw��°8�>l�qr�f�rkmqulFxw�³k�x>t¨x | swz�nm�_l3�rl{Ì�Õ"Í�qrl�� ^ t��ulDq= �_l ^ � | �_p�� ^ �m�¼sw�ml ^ ��t��uqrp | � ^ sw��nBs ^ �>�rl�q�x�����x¼t�l��7swv¨t���xL�ul ^ �0v�s>quz�x�� ^ sw����k ^}| k�nmqrsL� ^ �0lFt�v�s>q��uk�l ^ � �_p�t ^ s>��s�vpm� ^ ���ulDquqrpmn0�rlD�,l3·0l | p0� ^ sw�O�
»ZxwtulD�Usw���rkmlfnmqrs��rl | � ^ sw��t | k�l�z�lfs�v9x>�m�0qrlDtrt�t�n�x | lFt�¢yx��_�8�rkmqulFxw�mt�qupm��� ^ ��� ^ ���rkml�trx�z�lfxw���0qulFtut�t�n�x | l | x��^ �:��pmlD� | l�lFx | k,s��uk�l�qF¢��ukmqrlDx>�mtZqup��m� ^ �m� ^ ��� ^ � lDqulD���¨xw�m�0qrlDtrtZt�n�x | lFt | x����ms��¨�0s�tus��
«´¶ftupmnmnBswqu�rt¨x = ·0lD�,��pmz�¡Bl�q9swv$�rkmqrlDxw��t�n�lDq¨xw���0qulFtut�tun�x | l,!m�ukml�ª¨� n�k�x��wlDqrt ^ s>�
n�qusL� ^ �0lDt9ûM��½m�"¹Gv­z�swqrlo�uk�x��ûI�w½7�ukmqrlDx>�mt�x�qrloqul	~>p ^ qrlD��¢mxw�³l3·��ulDqu��xw��n�x��>l�q | x�� | qrlDxL�rl�x�t�l | sw���
x>�m�0qrlDtrt�t�n�x | lo��k ^}| k ^ t�lD��� ^ qulD� �
z�xwnmnBlD��us{�rkml = q�t��¨x>�m�0qrlDtrt�tun�x | lw�

0Áo�n ¹º¯HÀ4£§w­� ½-�´£�z¡r1t�9f×+wxr4t¨q%z

°"x | kf�rkmqulFxw� | x��
¡�l ^ �0l���� ^>= lF�,¡��fxw�
p�� ^ ~�pmlo��pmz7¡�lDqD¢ ^ �rt�jZkmqrlDx>�f¹��0lD�>� ^>= l�q�¥¤jZ¹��o¬&��jZk ^ t��Lx��_pml ^ tZpm� ^ ~>p�l ^ �è¸Ý£á�ê�xw��� *¸Þmç&$rê��"¹º��x{qrpm�m� ^ �m�ftu��t��ulDz³¢msw� | l�x�jZ¹�� ^ t9p�t�lF��¢ ^ �9� ^ �_�O��l��wlDqZp�t�lF�³x��>x ^ �³xwtZ�_sw���fxwt��uk�l�t��0t��ul�zqrpm��tD�@²0l��wlDqrxw��n ^ l | lFtZs�v ^ �mv�swqrz�x�� ^ sw�,x�qrlox>tutul�z7¡m�_lD�,x����,t��rswqrlD� ^ �,�rkml�«´¶�jZ¹��7��jZkmlDtul�x�qrlIû

ú �T�0æuê�çI�§Ì�ê�æ4*�Ý¤à�äÅû8jZkmlo��pmz7¡�lDq9s�v$�ukmlo�rkmqulFxw��¢0p�t ^ �m���uk ^ t�Ì4s>���uqrsw��»�� s | ~\�
ú �T�0æuê�çI�:)­"0áÏÃ�ê3ævûy¹º���0l�·��rkmlo�ukmqrlDx>� ^ �,�uk ^ t�xw���0qulFtut�tun�x | lw�
ú ��çj*�é;)­"0áÏÃ�ê3ævû�jZk ^ t ^ tfx�tu���msw����z v�s>q��ukml¼xw�m�0qrlDtrt�tun�x | l,��pmz7¡�lDqD�IjZkmqrlDxw��t�� ^ �rkÐ�ukml�trx�z�l³��xwtu~��p�z�¡Bl�q9tuk�x�qrl¨�rkml�trx�z�l�xw�m�0qrlDtrt�tun�x | lw�
ú 5�Ý£èºê¨û�¦ ^ �rkUx
� ^ lD���us�tupmnmnBswqu� ^ �m�
x
z�pm� � ^ ��s��ml�tu�0t��rl�z³¢ ^ �oz�xw~wlDt*tul���tul��rs,t��us>qul��ukml���pmz7¡�lDq*swv"�rkml�ms0�0lfsw����k ^}| k��rk ^ t��ukmqrlDx>� ^ t�qupm��� ^ ������ª9�_�8�rkmqrlDxw��t�� ^ �rk��uk�l
trx�z�l�² ^ �ul���pmz7¡�lDq�qrpm��sw���rkml
trx�z�l�ms0�0lw�
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�uk ^ t��rx>t�~
x������ukml�x>�m�0qrlDtrt�tun�x | l*��p�z�¡Bl�qF�y»�sw�uk�Lx��_pmlDt�xwqulop�tulD�,xwt�xw� ^ ���ml3· ^ ���us��uk�l�jZkmqulFxw�³Ì4sw���uqrsw�´»��_s | ~
x�qrqrxS�>�
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jZkml��_sL�4lDqyn�x�qu�8s�vB�ukml9j¨Ì�» ^ t@p�t�lF��v�s>qy�ukmqrlDx>��t���xL�ul ^ �0v�s>quz�xL� ^ s>�´¢L�rkml�k ^ �wkmlDq@n�x�qu� | s>�>��x ^ ��t­�uk�l�~wl�qr�mlD�mt���x | ~\�
Ì4qrlDxL� ^ ����xw���,t ^ �w��xw� � ^ �m�7swv$�rkmqrlDxw��t ^ t��0s>�ml�¡����uk�l�ß Ç èÐ��ærêrçM� ê.3 æuê �k*4t��0t��ulDz | xw� �¸�
jZkmlo~wlDqu��l��\nmqrsL� ^ �0lFt4xw� ^ ���ul�quv¤x | l¨v�s>qZl3·��ulDqu��xw��t | kmlF�0pm�_l�q�t��y¹º���ulDqu��x��_� �>¢�x{¯�s>pm���,¯�sw¡ ^ �³x��_�wswq ^ �ukmz ^ t�p�t�lF�f�rstul��_l | �Z�rkml��ml3·����rkmqulFxw���us�qrpm�´�



^ _Q`badcfehg H

jI` ë

jZkml³«´¶U¹�Õ�Ì n�qusL� ^ �0lDt{t��rqup | �up�qulF��z�lDtrtuxw�wl��uq�x���t�v�l�qF��jZk ^ t{z{lFx���t7�rk�xL���uk�l,~>l�qr�ml���pm���ml�q�t���x����mt�� ^ � l�qrl��������n�lFt�s�vZz�lDtrtuxw�wlFt�x���� ^ t�x�¡m�_l��us�k�x����0�_l��rkml�z³�
jZk ^ t�xS�>s ^ �mtopm�m��l | lFtutrx�qr� | swn�� ^ �m�³s>q�z�pm� � ^ nm�_lf¹�Õ�Ì | xw� �}t�us��uq�x���t�v�l�q | swz�nm�_l3·¼z�lFtutrx��>lDtD�
Ò ^ �>lf� ^ � lDqulD�>�7¡�lDk�xS� ^ s>pmqrtoswv�sw�mlftu�0t��rl�z | x��_�"nmqrsL� ^ �ml2*�ê�äT��Ý£ä$�w¢�ærê.$�ê�ÝbªDÝ£ä���¢
i"çLÝ£è¸Ý£ä$�w¢v$�ç�ß£ß$s>q
æuêºÞBß>� çLä�� i"ç�Ý£è�t�lDz�xw��� ^}| t7v�swq{¹�Õ�Ì��yjZkml,swnBl�q�xL� ^ sw� ^ t | kms�t�lD��¡���z{lFx���t7s�v¨�ukml³t�lD����xw���qrl | l ^ �>l��>l | �uswqF�

I o�n ½�z%r1£§À��Fws×+£

jZkml7¹�Õ�Ì ^ ���rl�quv¤x | l ^ t��0lDt ^ �w�mlF�³v�swq�swn0� ^ z�x��­p�tul�¡�� | swz�n ^ �_l�q�t��¨ª¨� �­z�x�����xL�us>qu�³x�qr�wp�z{lD���rt¨xwqul�� ^ �>l�� ^ ���rkmlx�qr�wp�z{lD���Zqrl�� ^ t��ulDqrt�x � � �_� xM�
¥�q ú ½m�_�_� q&û ú ¬&�
þ&ü ý��r�	ÿ�üKJM� ��LM	ªý&��N��
	POHý�÷ �LRQk��� û�S � T û N �U�Iÿ��VOHý �W�$X �����ZY û�S � X �ªü[	\O´ý�� �LRQk���¼���Åü T û N �U�Iÿ��VOHý�
 �$X �����ZYV���Åü X �ªü[	\O´ý
] �þ&ü ý���	 ��T � � ü 	 û OHý�^ �_ þ,ü ý�� ùªþ��,ø$ÿÅý
N��`O+ùMÿ�a �_ þ,ü ý�����÷ � � �W� �R� � ��
 � ��] � �R^ � �Rb � �Rc�a!de�

»�s��rk�� ^ z�l�swpm�o�Lxw� pmlFt�xwqul�n�x | ~>lD� ^ ���us�s>�ml�½�¶�®G¡ ^ �¨�Lx��_pmlw��jZkml{nmqrl |�^ t ^ s>��sw�¼ª9�_nmk�x,«´¶ ^ t�z�p | k¼k ^ �>kml�q��uk�x���uk�xL�os�v8�rkml7¹º���rl��y�wlDqrt ^ s>�´¢ ^ �¼��k ^}| k�¡Bs��uk�� ^ z�l�swpm�rtox�qrl�n�x | ~wlF� ^ ���rs
s>�ml/��ûS®G¡ ^ �*�4s>qr�´�o°4x | k�� ^ z�lDswp0�o�Lx��_pml| s>��t ^ t��rt�s�v­x���¹�ÕZÌÑ� ^ z�l�s>p0�9x����
x�n�x��wl�v¤x�p����Z� ^ z�loswp0�F�yjZk ^ t ^ t�p�t�lF�f�rs7n�qulD�wl����Z¡m�_s | ~ ^ �m�7xw�
¹�ÕZÌÑ¡��fx���sw��uqrp�t���®G�4s>q��rk���l3·��ulDqu��xw��n�x��>l�qF¢ ^ v ^ �¨�ms�lFtZ�ms��9qrl�n�� ���rsfx{n�x��>l¨v¤xwpm���9z�lFtutrx��>lw�

I ov� ��¯Hq/À�r p £§�ê��wsÍL£��

j$qrxw��t�v�lDq�s�v@t�k�swqu�9z{lFtutrx��>lDt�s |�| pmqrt9z{s�t���v�qrl�~�pmlD���u�_�w�"j4��n ^_| x��_� �
xL�9�_lDxwt��9sw��l�z{lFtutrx��>l*v�qus>z�swqZ�rs��ukml7t�lDqu�>l�q^ t{xUtukmswqu��x | ~��msL��� lF�0�wlDz�l����D¢y��k ^}| k ^ t7����n ^_| x��_� ���msw�{�_sw���wl�q7�uk�x��Óûf~�p�xw�m�4s>qr�mtD��Í9n��us �V~�p�x>�0��swq��mt ^ �qrl�� ^ t��ul�q�t | xw�¼¡Bl�n�xwtrtulD�U� ^ qrl | �u�_�w��jZkmlf�0l |3^ t ^ sw�¼�us³qrlDt��uq ^_| �o�us´�H~>p�xw�0��swq��mt*qulFt�p�����t*v�qus>z �ukml�qrl�~�p ^ qrl�z�l�����uk�xL�4xw� ��qulD� ^ t��rl�q�t­�us�¡Bl¨n�x>tutulD�7�rs��ukml¨qul | l ^ �wlDq8k�xS�>lZ�us�¡Bl¨trxS�wlD� ^ v\�ukml�qul | l ^ �wlDq ^ t"�ms��4��x ^ � ^ �m�ov�s>q4xoz�lDtrtrx��wl>�
ª9�_� ñ�ò\ó � ôSôS÷ � ó ! ¢B¡Bs��rk�t�swv£����xwqul�xw���³k�x�q��0�Zx�qrlw¢mxwqul�xw�m�mswp�� | lF�
¡��,¹º���ul�q�Õ8qrs | lDtrt�Ì4swz�z7pm� ^}| xL� ^ s>�´�9Ì�x��_� ^ �m�¹�Õ�ÌÓ� ^ �rk�x�� ^ ���rl�qrqupmnm�Z��pmz7¡�lDq9xwtZqrl | l ^ �wl�q�xw� �_s | xL�rlDt��rkml ^ ���rl�qrqupmnm�D�8©9lDqulFxLv£�rl�qF¢��ukml�~>l�qr�ml�� ^ � ^ � ^ x��ulFt9x��,¹�Õ�Ì�us{�rkmlo�ukmqrlDx>�,l��wlDqu��� ^ z�lo�rk ^ t ^ ���ulDquqrpmn0��s |�| pmq�t��@°"x | k��rkmqrlDxw� | xw�
s>�m�_�fk�x����0� l�à�äBê ^ ���ulDquqrpmn0�F�

û$�
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I o¸· «9q%zHÍ¦p £§���êwsÍ/£§�
«´s>�m��z�lFtutrx��>lDt8xwqul*�0lDt | q ^ ¡BlD�f¡��{����s���swq��mt8��k ^_| k,x�qrl | xw� �_lD���rkml7Ú t��uqrp | �rpmqrl��0s>n�l>Û�xw�����rkml�Ú z�lDtrtuxw�wl¨�mswnBlwÛ_�jZkmlFt�l{z�lDtrtuxw�wlDt ^ � | �_p��0lf�LÝ£ærê.$�è�*&è¸æ&Ý£ä$�k*M<�s>q{Ý£ä��LÝ£æuê4$�è�*&è¸æ&Ý£ä$�k*Po�xw����xwqul7z{lDz�swqr��¡�xwtulD���7jZkml�t��rqup | �upmqrl��0swnBl�0lFt | q ^ ¡�lFt@�rkml�t��rx�� ^}| x�nmnBlDxwqrxw� | l�swv\�ukml�z{lFtutrx��>lw¢w�ukml�z{lFtutrx��>l9�0swnBl��rkml��mx��rxo�rs�¡Bl9�rqrxw��t�v�lDquqrlD�´�$jZk ^ t"xw� �_sL�9t�us7t�lD����sw��� �{n�x�qu�rt"s�v´x���lD��� ^ qul¨t��uqrp | �upmqrlw�@»�s��rkf�0swnBlDt"k�xS�wlZ�rkml�trx�z�l�v�s>quz�xL�F¢>��k ^_| k ^ t4tukmsL��� ^ � = �wp�qulx�0� ú �jZkml�t��uqrp | �rpmqulo�0s>n�l ^ tZl3·0n�l | �rlD�,xL�Z�ukmlo¡Bl�� ^ �m� ^ �m��swvO�uk�l*z�lFtutrx��>l ^ �
z�lDz{s>qu� !�v�pmqu�uk�l�q ^ z�nm�_l�z�lD�>��xL� ^ s>� | x��| s>z�¡ ^ �mlo¡Bs��uk��0s>n�lFt ^ ���rkml�x�qr�wpmz�lD�>��qrl�� ^ t��ulDqD¢ ^ v$�rkml��,x�qrlot�� ^ �_�Ç�>ûL®¸¡ ^ �D�

(Error Code)StringsMessage Words

31 0814

Ò ^ �>pmqrl��0� ú û@±�lDtrtuxw�wlo�¨lFt | q ^ n0�rswqZ®"��swnBl

h Ú�Ù+ÚÌÛ �Mí 8 Þ���ß � ä�)n�sÝ|ãªÞ1ã:ó�'¤Þ1�:�ÂéM�§ð
G��}��®µv¤x>t�k ^ s>�mlD��~>l�qr�ml��}t¨�uq�x���t�v�l�qo�mxL��xfv�qrswz s>�ml�xw�m�0qrlDtrt*t�n�x | l��us³x��msw�ukmlDq�¡�� | s>n�� ^ �m���ukml��mx��rx = qrt�� ^ ���us³x~wlDqu��l���¡�p � lDq4xw�����_x��ulDq"sw�O¢wv�qrswzí�uk ^ t4¡mp � l�q8�rs��rkml��0lFt�� ^ ��xL� ^ sw�fx>�m�0qrlDtrt8tun�x | lw�y«´¶�p�tulDt8�ulDz{nBswq�x�qr��z�xwnmn ^ �m�v�swq��ukml��uq�x���t�v�l�q>!@n�xwq���t�s�v��rkml�qrl | l ^ �wlDqDÛ t�xw���0qulFtut�t�n�x | l�xwqul�z�xwnmnBlD��x��7x���xwnmnmqrswnmq ^ xL�ul�nBs>t ^ � ^ sw� ^ �>�rs��rkml�ulDz�n�s>qrxwqu�,z�x�nmn ^ �m�³x�qrlDx ^ ���rkml�xw�m�0qrlDtrt*t�n�x | l7s�v8�rkml{tul����0l�q*��k ^ � l7�uq�x���t�v�l�qrq ^ �m�f�ukml{z�lDtrtuxw�wlw�oÒ ^ �>pmqrl¡���üû^ � �_p�t��uq�xL�ulFto�uk ^ tD�,Ì4swn�� ^ �m�,�ukml���xL�rx
�rs³�uk ^ t�qrl�� ^ s>� ^ z�nm� ^ lDt�x | qrs>trt�®ºxw�m�mqulFtut*t�n�x | l | swn���s�v��uk�l��mxL��x,�us³�rkmlqrl | l ^ �>l�qF�­°"�wlDqu���rkmqulFxw�
s�v@x��³xw�m�mqulFtutZtun�x | l*k�xwt ^ �rt�sL���´¢ª�>±�»Ó¡ ^ �ftu� sw�D�

Address Space 1 Address Space 2

Temporary mapped 

Source Area

Destination Area

Destination Area

Logical Copy

Ph
ys

ic
al

 C
op

y

Mapping
Temporary

Ò ^ �wp�qulL���üû:û@±�lFtutrx��>l¨�rqrxw��t�v�l�q�x����³j$l�z�nBswq�x�qr�f±�x�nmn ^ �m�

°8�>l�qr���rkmqrlDxw��s�v�x��rx>t�~�k�x>t ^ �rt{sL����tul�����x�qrlDx���² ^ � | l
z�xwnmn ^ �m�>t7�uk�l�qrl�k�xS�>lf�usU¡Bl | k�xw�m�wlF���wlDqu��swv£�ul��O¢l3·mx | �u�_�UlDx | k�� ^ z�l,x��ml����rqrxw��t�v�l�q ^ t�nBl�quv�swqrz�lD��¢­n�xw�wl���x�¡m�_lDt7�0s��msw� | s>���rx ^ ��l����rq ^ lDt�v�swq��rk ^ t�qrl�� ^ s>�Ð¥µt�lDltul | � ^ s>���0� ¶��üûw¬3�$¹º��t��rlDxw�´¢w�rkml�~>l�qr�ml����wlD�ml�q�xL�rlDty�rkml*��xL�rx���k ^_| k�k�xS�wl��rs�¡Bl = � �_lD� ^ ���rkml*j$q�x���tu�_x�� ^ sw��»�p � l�q�sw��0lDz�xw���,¡��fz�lDx���tZs�v­�ukml�qrl | l ^ �wl�q�t4n�x��>l���x�¡m�_lw�8jZk ^ t�xS�>s ^ �mt | swz�nm�_l3·
z{s0� ^E=�| xL� ^ sw��t�s�v­n�x��>l���x�¡m�_lDtD�
©9lD� | l>¢�tukms>q��9Úü«´s>�m��±�lFtutrx��>lDtDÛ���k ^}| kfx�qrlZ�uq�x���t�v�l�qrqulF�{� ^ �rk ^ ��sw�ml�� ^ z�lFt�� ^_| l�xwqulZv¤x>t��rl�qF�­¯�lFx��_� �{�_sw�m��z�lFtutrx��>lDt�rxw~wl"x¨� ^ ���r� l�z�swqrl8� ^ z�l4�mpml"�rs9�rkml4sL�>l�qrkmlDx>�*s�v | xw� � ^ �m���uk�l4~>l�qr�ml���x�����nBs>trt ^ ¡m�_l"z7pm� � ^ nm� l��_s�s>~�pmn�t´swv�xw���0qulFtutulDtD�ª9�,sw¡�� ^ swp�t�swnm� ^ z ^ trxL� ^ sw� | s>pm�}�f¡Bl ^ z�nm�_l�z�l����rlD� ^ �³x�v�p0�upmqrl��wlDqrt ^ sw�´¢ ^ �³��k ^}| k
�ukml�Õ�ª¨« | s0�0lo��swpm�}�fk�xw���0�_l¹�Õ�ÌÓqulD� ^ sw�,j�» z ^ trtulDt�� ^ qul | �r� ��xw���,�ms�� | x��_�\�ukml�~>l�qr�ml���z�s0�0l�n�xw�wl*v¤x�pm� �9k�xw���0�_l�qF�

h Ú�Ù+Ú�ì iCé�ãªäÇçTâæà�â:ãÅé���ð��SÝ|ã�'¤ä����$Þ1ð|äkjQÝ|ãDß:�
� ^ qrl | �9²��uq ^ �m��t�swqZ±�lDtrtuxw�wl�¦¼s>qr�mtZxwqulo½�¶w®¸¡ ^ �Z� ^ �0lox������_s | xL�rlD�
xL�Z�ukml*¡Bl�� ^ �m� ^ �m��s�vO�ukmloz�lDtrtuxw�wl>�yjZk�l��fx�qrl�uq�x���t�v�lDquqrlD�,� ^ qul | �u�_�f�rs��uk�l�xw�m�mqulFtutZnBs ^ ���ulD�,�rs�¡��f�uk�l�z�lDtrtuxw�wlo�wl | �us>q9s�v­�uk�l�qul | l ^ �>l�qF�8¹Gvy�ukml�Ò­�_l3·0n�xw�wlo¡ ^ �
?ml=QjL4w=a-SI][wV^�UYS�KML.R�CAw`wVXY]�C�KPR�U W:u,CABVXYN>w�R�BVCEwVSIckCsMR[BVCE×
CA^[^[L4\IC1KASINV^[XY^%R�S4±�LÐ^[CPR�S4±�cjL4XY][^{S4±�LÐckSIXYNZR[CA]tL4NVw�R�BVCE^�R�][XYNV\TUYCANV\4R[B
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^ ���rkml�t�lD���f�>l | �uswq ^ t�t�l��D¢mxw� �\�rkmlDtul�±�lDtrtuxw�wl�¦¼s>qr�mtZxwqul | s>n ^ lF�
xw�����uqrlDxL�rlD� ^ �³xw�m� ^ � ^ s>�,x>t�Ò$�_l3·0n�xw�wlFt��yjZk ^ t| s>��� ^ ��p�lDt"x>t8�_sw�m���ukml*Ò$�_l3·0n�xw�wl¨�mlDt | q ^ n0�rswq ^ t4�Sxw� ^ �-!�kml�qrlDx�v£�ulDq8�uk�l¨��swq��mt8x�qrl��rqulFxL�ulF��xwt4t�l	~>p�l�� | l¨s�v ^ ���ul��>l�q�tx����
xwqulosw��� � | swn ^ lD�´�

h Ú�Ù+Ú�Ù ����ßÂé�ãªäÇçTâ'à2â:ãÅé���ð��
jZkml�z{lFtutrx��>l ^ �rtul�� v | s>�>��x ^ ��t8s>�m�_�{qrl3v�lDqulD� | lFt@�rs ^ ��� ^ qul | ��t��uq ^ �m�>tD�y² ^ � | l*x�z{lFtutrx��>l9¡mp � l�q ^ t4p�t�lF��v�swq�t�lD��� ^ �m�x�����qul | l ^ � ^ �m��swv9z{lFtutrx��>lDtD¢yn�s ^ ���ulDqrt��usUt��rq ^ �m��t��rs¼¡Bl
tul�����x�����nBs ^ ���ulDqrt��usUqulD� ^ sw��t�v�swq{qul | l ^ � ^ �m��t��uq ^ �m��tx�� �ulDqu��xL�ulo� ^ �uk³lDx | k
sw�ukmlDqD�

h Ú�Ù+Ú�� ËÁïÌäWn§é�òxï�äCíHÞ1ð|ä��
Ò­� l�· ^ ¡m�_l¼Õ@xw�wlFt�¢Zswq,Ò­� l�·�n�x��wlFt�v�s>q
tukmswqu�D¢¨xwqul�z{lDz�swqr�Îs>¡0Ù�l | �rtf��k ^_| k | x�� ¡Bl�n�xwtrt�lF�Ð� ^ x�¹�ÕZÌ�v�qus>zÇs>�mlxw���0qulFtut�t�n�x | l��rs�x���s��uk�l�qF��jZk ^ t7�mxL��x³����n�l ^ t�¡�xwtul�v�s>q7x��_�"l�·��ul�qr��xw�"n�xw�wl�q�to�rs�qulDnm�_���rs�qul	~�pmlDt��rt�sw��n�xw�wlv¤x�p�����t��*Ò$�_l3·0n�xw�wlFt | xw� | sL�>l�q¨xftul3�*s�v43po | sw��� ^ ��pms>p�t9n�xw�wlFt��9jZkml{t�z�xw� �_lDt��¨n�xw�wl�t ^E; l ^ t��>Ô�»�¢���k ^}| k ^ t�l�~�p�xw��us{�rkml�k�x�q��0�Zx�qrl*tupmnmnBswqu�ulF��n�x��wl�t ^E; lw�
jZkml�¹º�>�rl���«´¶7�wlDqrt ^ s>��p�tulDt@�rkml*� ^ �wl��
t�lD���fxw���0qulFtut8�us{�0l |�^ �0l*¡Bl3����l�l��
t�lD��� ^ �m�7xw�fswq�� ^ ��x�qr�7z�lDz{s>qu�{n�xw�wl¨s>q¹�ÏIG t�n�x | l>�@jZkml�ª9�_nmk�x{�wlDqrt ^ sw�´¢�kmsL��l��>l�qF¢�xw� �_sL�9t-�7����nBlDt9s�v­Ò­�_l3·0n�xw�wlDtD�
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