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« �ø£�¹��P�,®ß¬M¨.��«`«Ú³�¹?�:¹���Á����¹�¨��.®Þ��¨������-£��N¤�¯�ü=§©Ù��:ý���¯1ü=§�ý��V�:�� �¯�ü©§����:ý�°
« �ø£�¹��P�Ï¨�¨?��²�³��D�.¹�£�¬M��³½³�ª��-�P�M³�¯1üé�#�µþoÙ��:ý���¯1ü?���µþoÙ=��ý����:�� �¯1üé¼#�ÍþRý�°
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³©£3 ��R£3³o�N¬M¹±��«`£�¤M�N�D �Ê�£�¹��P¹��N�R¨�£�¤B�I¹����Ï�� P³©£3 ����
jvmv��Ð@�$�[�j�)�h N�®k$�\���P�e 

�� w���� �vÐfeháct@k'�Ae1 s�feui � �$�'e� 
�$�0zv�L���!�h o�òk

ÖÚ£�����«`«�²��V¹��N��¨��D�T«Û£�¤M�NÁ&���I¹½¬:® �:�P�Ï¨�¨?��²Á���²&£�Á&¢�«�²P�&³���£`®ß¹R�.¬MÁÁ*ªN��£3���:¹�£�¬M���
�� w���� �vÐfeháct@k'�Ae1 s�feui � �$�'e� 

uPuPu
�� w���� jvmv��Ðfeháct@k'�Ae� �fePi � �$�'eW%)�h 

ºM¬BÁ�R¬M¹��N��¨�¨-��¤Mª�«3�:¨±�.¬MÁÁ*ªN��£3���:¹�£�¬M�Ô¢��:¹�¹���¨-��³��:¨���³�¹.�:¹��D Ò£v B£�¬MÁ��:¹�£3����«`«�²P£��|Õ±Å8Ö��ÈÖ ¬M¨������:Á¢�«��
���xivjv��t#g�wfy�g�m$�Û�! 

£3³±�Ò¹�¨?�:��³�¢V¬I³����N�M³8£3³
�� w���� �vÐfeháct@�'�Ae��0"� �fePi � k$�'e5�>"� 

uPuPu
�� w���� jvmv��Ðfeháct@�'�Ae5�>"� s�GePi � k$�L"5��e1 
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�õyPj��vÐ�Ð$�Ae,�!�B�}t���"W�)�N�%t! s�'�Ae5�>"� ��@�'�S"5��e� 
ÖÚ£�����«`«�²��!£�¨�¨���¤Bª�«v�Ï¨Ò�.¬BÁÁ*ªN��£v���Ï¹�£�¬M��£3³*³�¹?�Ï¹��D �£���Õ½ÅWÖ�¹��N¨-¬MªN¤M�6��ª�³��¬:®�¾M�D�.¹�¬B¨�ÙÞ¾T��«�ªN�D x³�ªNÇ�³��.¨�£�¢N¹D�

Õ½ÅWÖ���«`«�¬:Ê±³8®Þ¬M¨±³���¾M��¨.��«F®ß¬M¨-Á�³'�
���xk$�(�) 
�õyPj��vÐ�Ð$�Ae,�!�B�}t! 
�$�'e� ��@�'�Ae� o% k'�(�'�Ae� s 
k$�(�) ��@�
k��oghl��e*�g�Ñc�vi�ivm�j$�÷�v�/kv���! 
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jvmv��Ð@wv��jv�s�#g5�>zP�s�+ 
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ePtvi�m#á�mvj��'�÷t! 
jvmv��Ð@�$�Ût! B�×k$�Ût! 

�� w���� �vÐfeháct��'e� ,�feui � �'�Ae1 ¾�P�×k��³�
�� w���� dfe�g�ivjGePkclTivmx�$�ÛkvÐfyhÑcÒ) 

dfy,Ò��������
�#yPj��vÐvÐ'�Ae,�!�N�%t! 
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� f+ms�\�8n � kPnsn,p!�mvtvd�dfy
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Óv��Ô©�
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Á����¹�¬M¨?³êüé�:�� $�N¢V��¨����:¢�³'�V¹�¬¹��N�*ÖN¬M¨-¹�¨?�:��³�¹?�:�� N�Ï¨? N³��.¬MÁÁÒ£�¹-¹����:ý �ÏÇ�¬MªN¹�£���¹���¨�¬M¢V��¨?�:Ç�£`«`£�¹é²|Ê�£�¹��Ô���È¹-¨�£���³©£3�
¢N¨�¬M¤B¨?�:ÁÁ*£��N¤*«3�:�N¤Bª��:¤M�D³��:�� �¤B���N��¨�£3�R¹���£�¨? �ÙÞ¢��:¨-¹é²�¹-¬I¬:«3³��
·R¸�ÿR¸%¹ ãKÀ$ÅM½�¾�À$½�¼sºuÅ�è�¼G»�Æ�ÃÕ¼G»�À$ôMÄ}¿%Ä�è'Ê
¶��:�N¤Bª��:¤M��£��I¹-��¨�¬M¢���¨.�:Ç�£`«Û£�¹�²x£3³1£�Á¢�¬B¨�¹?�:��¹1®ß¬M¨Õ½ÅWÖ!Ù=�Ô¹�¬���¾M¬:£3 @-«3�:�N¤Mª��:¤M�P�.¨-����¢G¯ë�Ï�� xÁ���£��I¹.��£�����£�¤B�
¢���¨�®ß¬M¨-Á��:���.�M�R§©�ëÁ��:�I²|���M³��D³Æü=¹?�M³�·�¢��:¨?��«`«��.«`£v³�Á¶�!��£�¤B��«�²��M N�Ï¢N¹�£�¾M��:�� �«Û£��N·M�D x N�:¹?��³�¹�¨-ª��.¹�ªN¨��D³'�F��£�¤M��«�²
£�¨�¨���¤Mª�«3�:¨�Ê�¬M¨-·M«�¬I�M ��.¬�¬M¨? B£����:¹�£�¬B�Fý��±�x�.¬MÁ*Ç�£����:¹�£�¬M��¬:®,� À����û«v��²M��¨�Ê�£�¹��9�½��¨��N�.«�Õ±Å8Ö�Á*£�¤M��¹�Ç����
Á¬M¨-�±�.«���¤I�:��¹!����£�¤M�NÙÞ¢���¨�®ß¬M¨-Á��:���.�,³�¬:«�ªN¹�£�¬M��¹����:��Ê�¬Mª�«3 ��:�����È¹-���� ��D �¾M��¨?³©£�¬M��¬:®°Õ±Å8Ö!Ù=�N�°Õ±Å8Ö!Ù=�,³��N¬Mª�«3 
���N¢�«�¬B¨���¢V¬I³�³©£�Ç�«��³�¹?�:�� N�:¨. N³��:�� �Á�D�-���:��£3³�Á�³ ®ß¬B¨
« ����«`«Û£��N¤* B£v³�¹�¨�£�ÇNªN¹��D &���È¹�¨�£���³é£v�$«v�Ï�N¤Mª��:¤M�D³ ü=¢��:¨?��«`«��.«�À������Ï®ß¬M¨!�����:Á¢�«��:ý�®Þ¨�¬MÁ�Õ±Å8Ö|�:��  � w�� ÐfyhÑc�vÐÁ�
�:�� 
« �N�.«�¢�£��N¤PÕ½ÅWÖ��:��  � w�� ÐfyhÑc��Ð&¹�¬Ç��*����«`«��D �®Þ¨�¬MÁå¹��N�D³��� B£v³�¹�¨�£�ÇNªN¹��D Ô���È¹-¨�£���³©£3��³��

�:Ã



�����:¹-��¾M��¨ N�:¹?���M���.�D³-³¢V¬:«`£v�-£��D³��:��  ¢NªNÇ�«`£v�| N�:¹.��³�¹�¨�ª��.¹-ªN¨��D³*¹���£3³&Ê�£`«Û«R¨��!�Bª�£�¨��PÁ���²�Ê��.«`«R¹?�:·M���
�N�D³�¹��D Ð®ß¬B¨�Á¶�N�.¬M��³©£3 ���¨�£��N¤&£��|¹�ªN¨-�
« Ç��M³©£3�R¢V¬:«`£v�.²P�Ï�� P ��D³��.¨�£�¢N¹�¬B¨�¨��!�Bª�£�¨-��Á���I¹.³�®Þ¬M¨�¹��N��Ö ¬M¨�¹�¨.�:�ÐËBÑ�ü=¬M¨W�½��¨��N�.«WÕ±Å8Ö8ý°Ç��M³©£3³'�
« �M N B£�¹�£�¬M����« �.¬MÁ&¢�«Û£3���:¹�£�¬B��³o£���¹�¨�¬N �ª��.�D �Ç�²�Õ±Å8Ö� B£�¨-�D�.¹�£�¾M�D³R�:�� �Á��:¢N¢�£��N¤I³A���:�� 
« ¹��N��£��N��¾B£�¹.�:Ç�«��6�M N B£�¹�£�¬M����«®� N�Ï¨�· �.¬B¨��N��¨?³Û¯ ¬:®, N�:¹?�  ��D³��.¨�£�¢N¹�¬M¨?³��Ï�� ø N�:¹?�x�M���.�D³�³&¢�¬Ï«Û£3�-£��D³Ô¹����:¹ B£v³�¹�£��N¤Mª�£3³��Ô£��� B£�¾B£3 �ª���«W¾M���� �¬M¨?³ �

·R¸�ÿR¸â· íKÆ�Æ�¿³é�¾�ÃMÃWÆ�»hè
	�£�¾B£��N¤,Õ½ÅWÖ!Ù=�o¹��N���:Ç�£`«Û£�¹�²*¹�¬o£���¹���¨?�B�.¹°Ê�£�¹��³�¹?�:�� N�:¨. �¹-��£�¨. �ÙÞ¢��:¨�¹�²R¹�¬�¬:«3³8üÞ£����-«�ª� B£��N¤ ���ÇNªN¤M¤M��¨.³'�M¢N¨�¬hYN«���¨.³'�
�:�� |¾B£3³�ª���«`£�ä���¨?³.ýR£3³1³�¹�¨�¬M�N¤Ï«�²��.¬MªN¢�«��D  ¹�¬�«3�:�N¤Mª��:¤B�*£��I¹���¨-¬M¢���¨?�ÏÇ�£Û«`£�¹�²M�P¡|�:��²P¬:®�¹��N�¢V¬M¹�����¹�£3��«$�.¬M���.��¨���³
üé³�¹.�:�� N�:¨? B£�äD�:¹�£�¬M��¬Ï®� N�:¹.��M���.�D³�³�¢V¬:«`£3�-£��D³1�:�� � ��D³��.¨�£�¢N¹�¬B¨?³.ý$�:¨-�R¹��N��³��:Á�M�

¿ �N��Á¬I³�¹±³©£�¤M��£Y����:��¹ê�M N B£�¹�£�¬M���T«W¨��!�Mª�£�¨���Á&���I¹½Á*£�¤M��¹±ÇV�,�³�¹.�:¹�£3�� �ªNÁ¢�®ß¬B¨�Á��:¹�¹-���:¹�Ê�¬Mª�«3 P��«`«�¬:Ê
¹���£�¨? �ÙÞ¢��:¨-¹é²æ¹�¬�¬:«3³�¹�¬x¨��D�.¬M��³�¹-¨�ª��.¹P³�¬MªN¨?�.��Ù\®Þ¬M¨�Áf�.¬B¨�¨��D³�¢V¬M�� ������.�M� ¿���£�¨? �ÙÞ¢��Ï¨�¹�²ø¹�¬�¬:«,³�ªN¢N¢V¬M¨�¹�Ê�£`«`«,ÇV�
�D³�¢V�D�-£v�T«Û«�²�£�Á&¢�¬M¨�¹.�:�I¹�¹�¬*³�Á���«`«yÕ½ÅWÖ ¾M���� �¬M¨?³�Êo�N¬Ò���Ï�N�N¬M¹���ÿ�¬M¨? *¹�¬*Á��T£���¹?��£����* ��D B£v���Ï¹��D P³�¹.��ÿP¬:®y¹�¬�¬:«
 ���¾M�.«�¬M¢V��¨?³��
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Õ½ÅWÖ �.¬M��¹?��£���³1Á��:��²� B£�¨��D�.¹�£�¾M�D³*¹����Ï¹R¬:ÿ���¨��D�M³���¬:®�ª�³����!ÇNªN¹*¹��N������.�D³�³©£�¾M��¬:¾M��¨��N�D�B ��M³�³�¬N�-£3�:¹��D  Ê�£�¹��
¹��N�D³��� B£�¨��D�.¹�£�¾B�D³±���:�P³���¾M��¨��.«�²Ð�.¬BÁ¢N¨�¬MÁ*£3³��R¢V��¨�®Þ¬M¨�Á��:���.�R¬B��¬M�N�R¬M¨�Á¬M¨��R B£3³�¹�¨�£�ÇNªN¹��D �ÙÞÁ&��Á¬M¨�²�¢��:¨.��«`«��.«
�.¬MÁ¢NªN¹-��¨?³��&�½��¨��N�.«�Õ½ÅWÖ £3³±�*��£�¤M�NÙÞ¢V��¨�®Þ¬M¨�Á��:���.�³�ªNÇ�³���¹±¬:®WÕ½ÅWÖ���¿��N�Æ®ß�D�Ï¹�ªN¨��D³½���N¬I³�����®Þ¬M¨�¹��N���½��¨��N�.«
Õ½ÅWÖ�³�ªNÇ�³���¹o���D¾B�RÇ������ë³��.«��D�.¹-�D �®Þ¬M¨�¹��N�Æ®ß¬:«`«�¬:Ê�£��N¤�¨-�D�M³�¬M��³��
« ¿��N��²Ð�T«Û«�¬:Ê ��£�¤M�Ô¢���¨�®Þ¬M¨�Á��Ï���.�,�M�.¨�¬�³�³���«`«y¢�«3�:¹�®Þ¬M¨�Á�³��
« Ó����N¬¢�«3�:¹�®Þ¬M¨�Áå�:¨��R¹��N��¨-�±¢V��¨�®ß¬B¨�Á��:���.�Ö�³�ªN¨�¢N¨�£3³��D³��Í¯ ÖN��Ê���£`®W�:��²��È�.¬BÁ,Ç�£����:¹�£�¬B��³�¬:®��½��¨��N�.« Õ½ÅWÖ
®ß�D�:¹-ªN¨��D³RªN�N���N¢��D�.¹��D B«�²x«��D�M x¹��N�&ª�³���¨1£���¹�¬Ô«�¬:Ê�ÙÞ¢���¨�®Þ¬M¨�Á��:���.�Ð�-£�¨?�.ªNÁ�³�¹?�:���.�D³*��«�¹��N¬MªN¤B��£�¹1£3³³�¹�£`«`«
¢�¬I³�³é£�Ç�«��*¹�¬*Ê�¨�£�¹��½«�¬:Ê�ÙÞ¢V��¨�®ß¬B¨�Á��:���.�*�.¬È ��D³��
« ¿��N��²Ð�Ï¨��R�D�M³©£`«�²�ªN�� ���¨?³�¹�¬�¬N F�
« ¿��N��²Ð�Ï¨����.¬MÁÁ¬B��«�²�ª�³��D F�
« ¿��N��²Ð�Ï¨��R¾T��«�ª��:Ç�«��1®Þ¬M¨±��«`«y¢�«3�:¹�®Þ¬M¨�Á�³��

�½��¨��N�.«êÕ½ÅWÖh«`£�Á*£�¹?³¹-�N�P B£�¨-�D�.¹�£�¾M�D³*®Þ¨�¬MÁØÕ½ÅWÖk¹�¬��|�.¬M¨��P³�ªNÇ�³���¹&¹����:¹���:��Ç��P³��N¬TÊo�6¹�¬|¨��D�T«Û£�ä��Ô��£�¤B�
¢���¨�®ß¬M¨-Á��:���.���M�.¨�¬�³�³��*ÇN¨�¬��M �³�¢��D�.¹-¨�ªNÁå¬:®°Á��M�-��£��N�D³��

¯â³��N¬M¨�¹�³�ªNÁÁ��:¨�²¬:®!¹��N�±¢N¨-¬M¢�¬I³��D ×�½��¨��N�.« Õ½ÅWÖç®ß�D�:¹-ªN¨��D³�®ß¬:«`«�¬:Ê±³'°N�1Á¬M¨��R�.¬MÁ¢�«���¹��R¢N¨-¬M¢�¬I³-��«����M³
Ç������| ���¾M�.«�¬M¢��D ÔÇ�²Ð¡Ô�.«�¹�ä���¨D�
« � w�� Ò m\fh�)mWk mon�sD}:tÞ���Dt\q ¯±�����N¹�¨�£���³©£3�Æ£3³�¢N¨�¬:¾B£3 ��D �¹�¬1£3 ����I¹�£Û®Þ²�¹��N�*³�ªNÇ�³���¹�¹�¬���.¬MÁ¢�£`«���¨D�
« d�Øvt��P�fehÑòd gW�\�sf!gSis���)g\n,�)� ¯o«Û«qd�Øvt��P�fehÑ� B£3³�¹�¨�£�ÇNªN¹�£�¬M��³½�:¨��� B£3³���«`«�¬:Ê��D �£��É�½��¨��N�.« Õ½ÅWÖ��
« dGe�g�ivjfeukclTivmë¿ �N�ÖdfehgcivjGePk�l#ivmç B£�¨��D�.¹�£�¾B��¨���Á���£���³*Á¬�³�¹�«�²Ô£���¹?�M�.¹�°W¬M��«�²
kvÐfyhÑcÒ'�÷t! ����B³�ÇV������¨���ÙÁ¬:¾M�D F�
« { �$��ð�}���q:pÈ�����F} z tõz|p����Dtv����� ¿��N��[�u¯�³�²��I¹?�u�P£3³Æ£����-«�ª� ��D  £��x¹��N��dfehgci�jfePk�l#i�mP B£�¨��D�.¹�£�¾B� V ´åR'ßU]ú^µ�E Z�[ ßU] Þ�H [ ùWR'D½¹�¬1£��� B£v���Ï¹��*¬M�NÙÞ¢N¨�¬N�.�D³�³�¬M¨± B£�Á����³é£�¬B��³��
« w�jfyhÑcm#g�gõyuj#g*¿��N��wvjfyhÑcmTgvgõyuj#g B£�¨��D�.¹�£�¾M�Æ£v³ £����-«�ª� ��D |Ê�£�¹��N¬MªN¹±�-���:�N¤M�M�
« ��Ðfeháct¿��N�K��Ðfeháct B£�¨��D�.¹�£�¾M�½£3³8¨��D³�¹�¨�£3�.¹��D &¹�¬*��«`£�¤B�NÁ���I¹.³W¹-���:¹$�:¨-�ê B£�¨��D�.¹!°�¹��N��¨-�±Á���²*Ç��½�N¬*¬:ÿy³���¹?³¬M¨�³�¹�¨�£3 ��D³oÊ�£�¹���£��ë�:�×�vÐGe�áct���Ìo��¢�«`£3���:¹�£�¬M�ë�Ï�� ��.¬:«`«v�Ï¢�³©£��N¤�¬:®� B£�Á����³é£�¬B��³R�:¨�����«3³�¬� B£3³��T«Û«�¬:Ê��D F�
« i�mP��wvÐv��ivm¿��N�±¹-��Á¢�«3�:¹��½£��P�îi�mP��wvÐv��ivm B£�¨-�D�.¹�£�¾M��Á*ª�³�¹�����¾M�½¹��N�ê³-�:Á�½¨?�:�N·��:�� ����N¹�����¹?³��M³8¹��N��:¨�¨?��²N³$�T«Û£�¤M�N�D �¹�¬*£�¹D�
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« �#yPj��vÐvÐ�¿��N�<�õyujv��ÐvÐ�³�¹?�:¹���Á&���I¹��:�� ��.¬M��³�¹�¨�ª��.¹±�:¨-�½£����-«�ª� ��D |Ê £�¹-�N¬MªN¹±�-���:�N¤M�M�
« w�l#j�m ñ°r!��q:sDt��Ú�Î� {F��Såw!r��y}���rFsDtõ��pN� wclTjvm|®ÞªN���.¹�£�¬M��³��:�� �³�ªNÇN¨�¬MªN¹�£��N�D³&�:¨���£����-«�ª� ��D øÊ £�¹-�N¬MªN¹
�����:�N¤B�M�
« eutvd�mvwvm�tvd�mvtviÒ¿ �N��ePt�dvm�wvmvt�dvm�tvi B£�¨��D�.¹�£�¾M�1£3³�£����-«�ª� ��D ÔÊ�£�¹��N¬MªN¹R�����:�N¤B�M�
« m�n�sD}:tõ�Î��t3qB� ¯o«Û«°���N¹�¨�£���³©£3��³±�Ï¨��½£����-«�ª� ��D çÊ�£�¹��N¬MªN¹±�-���:�N¤M�M�
« V ��sD}:tÞ���Dt\qM� ¯o«`«�£��I¹-¨�£���³©£3��³R�:¨��½£����-«�ª� ��D |Ê�£�¹��N¬MªN¹±�-���:�N¤M�M�
« eut � mvjfeui�¿ �N��eut � mvjfeui� B£�¨��D�.¹�£�¾B��£3³o�N¬M¹8£����-«�ª� ��D F�
« wyr��y}��Úr�sDtõ��p V ��s�pN}��={�q:pN� ���È¢�«`£3�-£�¹R£���¹���¨�®=�M�.�D³��:¨��1¨��!�Bª�£�¨-�D �®Þ¬M¨±�:��²Ð³�ªNÇN¨�¬MªN¹�£��N�1£��PÊ���£3�-�ç N�Ï¹?�Æ£v³¨���Á��:¢N¢V�D F�
« w�p�ò!rFp���q:pP{F��Skw�s��F}�{Nö�p�÷��D� �ÎqBt�{NsDtv��� ¿��N��¨-�R£3³��N¬�³�¹�¬M¨?�Ï¤M�±¬B¨ ³��!�MªN�����.��M³�³�¬È�-£3�:¹�£�¬M���
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¿��N����O��-£�����¹ë³�¬:«�ªN¹�£�¬M� ¬:®�Á��Ï�I²�³��-£����I¹�£Y�� ¢N¨�¬MÇ�«���Á�³�¬M��¢��:¨?��«`«��.«,¢N¨�¬N�.�D³�³�¬B¨?³�¨��!�Bª�£�¨-�D³�«3�:�N¤Mª��:¤B�6�:�� 
�.¬MÁ¢�£`«���¨�³�ªN¢N¢V¬M¨�¹*Ç���²B¬M�� x¹��N�����:¢��:Ç�£`«`£�¹�£��D³&¬:®±Õ £�¤B�øÅ!��¨�®ß¬B¨�Á��:���.��Ö ¬M¨�¹�¨.�:���|ºM��¾M��¨?�T«$Á��Á*Ç���¨.³�¬Ï®±¹��N�
Õ½ÅWÖøÖ ¬M¨�ªNÁå����¾M�*�.¬M��¹�¨�£�ÇNªN¹��D |�:¢N¢�«`£3���:¹�£�¬M��³R¹-¬*£`«Û«�ª�³�¹-¨?�:¹��¹-�N�D³���¨��!�Bª�£�¨���Á����¹?³��½ÖN¬M¨½�D�M³��1¬:®$³�¹�ª� �²��V¹��N�
³��.«��D�.¹��D |�.¬N ��D³½¹����:¹±�:¨-�,³�Á��T«Û«!ÇNªN¹�£����-«�ª� ���¢��Ï¨?��«`«��.«y£3 B£�¬MÁ�³o£�Á¢V¬M¨�¹?�:��¹½¹�¬*®Þª�«Û«�Ù=³����T«����:¢N¢�«`£v���Ï¹�£�¬M��³��R¿��N�
 ���¾M�.«�¬M¢�£��N¤P�.¬:«`«��D�.¹�£�¬M�|¬:®W³�¬MªN¨?�.���.¬N ��,�:�� � �¬N�.ªNÁ����¹?�:¹�£�¬M�|���:��Ç��1��� �ÏÁ*£��N�D P�:¹b�½Ì½¶
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¿���£3³*�.¬È ��P�Ï�� Ô£�¹?³* B£v³-�.ª�³�³©£�¬M�øÊ���¨����.¬M�I¹-¨�£�ÇNªN¹��D �Ç�²6Ìo¬MÇ���¨-¹ºI�-�N¨��.£�Ç���¨¬:®RÌ�§©¯RÀ�º��y¿ �N�Ð�.¬N ��£�¹?³��.«Û®o£v³
�.¬M¢�²I¨�£�¤B�I¹���ËMË:ÃG�NÌo¬MÇ���¨�¹½ºI�-�N¨��.£�Ç���¨!°V�N¬M�NÙÞ¢N¨�¬hY�¹ê�:�� �ÇV�������NÁ��:¨�·B£��N¤�ª�³��D³½�:¨��R¢V��¨�Á*£�¹�¹��D F�
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¿��N���:¢N¢�«`£3���:¹�£�¬M��£3³±³©£�Á*ª�«3�:¹�£�¬M��¬:®°¹��N�RÁ¬B¹�£�¬M��¬Ï® ö Á��M³�³©£�¾M�½Ç�¬N B£��D³½ªN�� ���¨±þo��Ê�¹�¬M��£3�:��¤M¨.�D¾B£�¹�²M� ¿ ��£v³$£v³
��:Ù=¸��.¬N ��M�W���È¹�����³é£�¬B�P¹�¬¼:Ù=¸k£3³½³©£�Á¢�«��M�
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z p�s�{�t3�vpTSh{���öV��}:t�sPQ!z
ÅW³���ª� �¬MÙ=�.¬È ����
�P¨Wp!m � iP¯ * �Pm,kPk  

femPdWk#¦ld\�ed
�s¨hp!m � iP¯ * p1�Pf  B� ¦+g>�Nm��!��g[n,� �(w! ��P� p Ð g[¦l�

mj�l¦��P¨Wp!m
�P¨Wp!m � iP¯ * p��sf  

�s¨hp!m � iP¯ * �smWkPk  N� penegS���em\f �s� �enP¦�m
mj�l¦��P¨Wp!m
�P¨Wp!m � p!d[fP�!gW�Wk�m  N� ¦+g0�Bmj�)��g\n\� � �Pp!d[fP�e�  4�P� p)d\fP�e�
�P¨Wp!m � iP¯ * �Pm,kPk  N� pln+gS�1�+m[f �P� f1nPnW� � �Bd Ð m * is¯ * �sf+msm
¦Pn�� �8�$� � *\� gS�!d,k � ¦lm,kh�+d * �
f�nsnh� � �Nd Ð m * iP¯ * �sf+mPm �\�!� �sp!d\fs�+�  � nWf+dWksk � g �}�¾� �Pp)d\fs�+�  � nhfe�Pm � g  ���� nhf+�sm * n,� * p!d[fP� � p � g  N� f1nPnW�  

p!d[fP�+� � g  \÷ plnl�1gj�!g[n,� � p!d[fP�e� � g  \÷ penl�1gj�)g\n,� %�Ì
¦�mWkh�ed * � ¿ p!d[fP�e� � g  \÷ c+mWksnl�1gj�P¨

p!d[fP�+� � g  \÷ cemWksnl��g��P¨ � p!d[fP�e� � g  \÷ c+mWksnl�1gj�P¨ %�Ì
¦�mWkh�ed * � ¿Æ�(� nhfe�Pm � g  �� p)d\fP�e� � g  \÷ �Nds�P�  

mj�l¦ � nWf+d,kPk
�Pd,kPk�¦�mPdWkskPn��Pd\�em * iP¯ * �PfemPm � f�nsnh�  

mj�l¦P¦sn
pP�1f+m � f+ms�j��fe��g�c+m � �P¨hp)m � is¯ * �PmWksk  ��Pl#tTÑcife�yPt �Nd Ð m * iP¯ * �PfemPm � kPn\p � ¯BgLp  
gS�1�+m[�+m\f�kPn,p � ¯BgLp � kPn �(w) N� ¯�g �(w) 
penegS�1�+m\fo�Nd Ð m * iP¯ * �PfemPm
dWkskPn��Pd\�em � �Nd Ð m * iP¯ * �PfemPm  
g �®� kPn,p �P� ¯�gSp  �W¯!mj�
�Nd Ð m * iP¯ * �PfemPm ÷ ¦�d\�+d �/� �Nds�P� � �Pmj�1�+m[f8n � �Nds�P� � m\�e�P�

mWk��Pm
�Wn��lpP�1�+m`pln,ps�ekld[�!g[n,�!�on �8w ¯)dWk �+~ ilnhqemP� � �Pm[�8kPn � ¯BgBø

femPd[fPf+d����em¢p)d\fP�)gh�,klmP��gS��p)d\fP�e� � kPn,p � ¯�gSp  ��n��)nhc+m|¦ld\�ed�gS�4msdP�j¯
���PiPilnhq8��n8�Wn,�1�!g��h�en\�!�`p�ghms�Pm&n � p!d[fP�+��ø�� w��l� gS�e¦�mjp)mj�e¦�mj�1�

¦Pn�g �����³w
�Nd Ð m * iP¯ * �PfemPm ÷ p Ð g\¦l� � g  \÷ �lnP¦�m � �-�Bd Ð m * is¯ * �sf+msm � ksn � g  N� ¯Bg � g  P 
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m��e¦s¦Pn
mj�e¦eg �

mj�l¦ �hlTt#Ñ�ifevyut
pP�1f+m � f+ms�j��fe��g�c+m � �P¨hp)m � pln+gL���  o�hl#tTÑciGevyPt#� nhfe�Pm * n,� * p)d\fP� � p � �Pf+msm  
�P¨Wp!m � p!d[fP�!gW�Wk�m  ¾�s� p

�P¨hp)m � is¯ * �PmWksk  B� penegS���em\f �s� �PfemPm
g �®��� �PfemPm ÷ pen\p �P���h Æu nhf u3Ì

�lnhf[� � p ÷ pen���g��!g\n\� ~ �sf+mPm ÷ �smj���em\f  � �sf+mPm ÷ ¦eghdL�Bm\�em\f  �W¯!m��Ps � d[f4d § d[¨�ø��sf+msd\��ds��d#k\�W�lp)mW¦`�BdP�s�� nWf+�sm * n\� * p!d\fs� �@á�¿ � �\¿ � z�� f ¿P¿,z Ps � femP�j¯,�Nd���pP¯1¨+��gW�P�
mWk��PmPs �l�)�\��kPnsn Ð d[�8�h¯!m#�j�PisienWq+mP� u t nh�em��j�1�+m�m,klmL�Bmj�1�+dWk�gS��c1nl�sd\�!g[n,�/gS�8p ~ �Wns¦lm ��~� 

� nWf+�sm * n\� * p!d\fs� � ���W� ��� nhf+�sm * n,� * p!d[fP� � p � �sf+mPm ÷ p Ð g\¦�� �e�0 \÷ �ens¦lm  & 
mj�l¦+g �
mj�l¦ �hlTt#Ñ�ifevyut
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Õ½ÅWÖ��M�ø¿ �N�P B£ÚO��.ª�«�¹�² £����.¬M��³�¹�¨-ª��.¹�£��N¤�¹��N�ëú�Õ ¹�¨����Ô¹���£3³*Ê��D² £3³*¹�¬6�B³�³©£�¤M�ø¹-�N��Ê$¬B¨�·�¹�¬6³�ªNÇ�³���¹?³*¬:®
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®Þ¬M¨±¹-�N� �Bª�£3��·B��¨��.¬M�I¾B��¨�¤M�����.���FÇ��D���Ïª�³��*£���®ß¬B¨�Á��:¹�£�¬M�Ô£3³��³�¢N¨-�D�M |�:¨�¬MªN�� #¯�¹��N�*Á�D³��ëÁ&¬M¨��\�Bª�£3��·B«�²|¹����:�
£3³�¢V¬I³�³©£�Ç�«��*Ê�£�¹����N�D�:¨��D³�¹��N�.£�¤M�IÇV¬M¨R�.¬MÁÁ*ªN��£3���:¹�£�¬M���
ñÚ{IuF��}�p#S���{�}�{��\��pN��{��vö��F}TtvsPQ!z
�æ£�¹��N¬MªN¹�:��²P«�¬I³-³�¬Ï®±¤M���N��¨?��«`£�¹�²��°Ê��Ð�.¬B��³©£3 ���¨¹��N���M ���«�¤M¬M¨�£�¹-�NÁ¶°W¹-�N������³�ª�£��N¤6 B£3³��.ª�³-³©£�¬M��¤M���N��¨?��«`£�ä��D³
£�ÁÁ�D B£3�:¹��.«�²Ô¹�¬¹��N¨����R¬B¨�Á¬M¨���³�¢��M�.�� B£�Á����³©£�¬M��³��&���*�M³�³�ªNÁ&�½®ß¬M¨½�.¬M�I¾B����£������.�*¹����Ï¹Ùö Ñ���[<Òø�B�����
Ê�£`«`«y�N���D ��*³��!�BªN�����.�R¬:®yÁ�D³��N�D³A�I�D�B����Ê�£�¹����:ÇV¬MªN¹�¬M�N�½®ß¬BªN¨�¹����M³8Á��Ï�I²¢V¬:£��I¹.³��M³!£�¹?³ ¢N¨��D ��D�.�D³�³�¬M¨��W¿��N�
Y��N�D³�¹½Á�D³��ÔÊ�£`«Û«WÇV�, ����N¬M¹-�D X� â �NÊ�£�¹��|¾T�T«�ªN�D³\� â �^] _ �F�:�� Ô�.¬M¨�¨��D³�¢V¬M�� N³o¹�¬�¹-�N�,³��:Á&�RÁ�D³��ë�B³�®Þ¬M¨b"M�B�.¬MÇ�£
�:�� xºNÓ±Ì1��¿��N��N���N¹�Y��N��¨1Á�D³���Ê £Û«`«��.¬M��³©£3³�¹�¬Ï®$��¾M��¨�²Ô¬M¹��N��¨1¢�¬:£���¹üÞ£���ÇV¬M¹��6 B£�¨��D�.¹�£�¬M��³Hý�£���� â ] �^] _ �:�� 
Ç��* ����N¬M¹��D Z� × �VÊ�£�¹��P����¹�¨�£��D³`� × ] �^] _ ��ÑÇ2#�(Ï�a¤2�� [-b × �9� Ø Ê�£`«`« ����¾M�1���I¹�¨�£��D³`� Ø ] �c] _ ��Ñ32&�(Ï�a32 � [db Ø �$¿ ��£v³
�.¬M��¹�£��IªN�D³ ®Þ¬M¨9��ev����ªN¢�¹�¬��3Òæ�M�7��e ] Ø �^] Ø _ ¬N���.ªN¢�£��D³½¹-�N��³��:Á�RÁ�D³���¢�¬:£���¹ê�M³	��e�f)× ] �c] _ �
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�.¬I�:¨.³��*¤M¨�£3 Z��e�f)×*�M³R�Ï�P£���£�¹�£3��«�¤MªN�D³�³o®Þ¬M¨�³�¹?�:¨-¹�£��N¤Ð�:�Ô£�¹���¨?�Ï¹�£�¾M�³����N��Á&�*®ß¬B¨êÅ!¬:£3³�³�¬M��àµ³o�!�Mª��:¹�£�¬B��¬M�|¹��N�
Y��N��¨�¤M¨�£3 ���eM�°¿��N�R�:¢N¢N¨�¬���£�Á��:¹��±³�¬:«�ªN¹�£�¬M��¬B�g��e�f!×�£3³8¬MÇN¹?��£��N�D &ÇI²��:¢N¢�«�²M£��N¤¹���£3³8��«�¤M¬M¨�£�¹��NÁà¨��D�.ªN¨?³é£�¾B�.«�²M�
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i ü#j@Ï>�!Ï0ÖeÏ���ejÏ>Û�e�ý�Ù$���.£�¤M��¹��D �"M�M�.¬BÇ�£�àÍ³°Á��¹��N¬N $�y�Ï¢N¢�«�²3Ö½£�¹���¨?�:¹�£�¬B��³!¬:®Î�½Ê��.£�¤M��¹��D �"M�M�.¬MÇ�£%àµ³�Á��¹��N¬N *Ê�£�¹��
Ê��.£�¤M�I¹kj ¬M�Ô¹��N�R¤M¨�£3 ÔÊ�£�¹��ë³�¹?�:¨�¹�£��N¤¾:��«�ªN�D³\� e �:�� �Ê�£�¹��|¨�£�¤M��¹����:�� Ô³©£3 ��¤Û e �oüéÖN¬M¨½³©£�Á¢�«`£v�-£�¹�²|Ê��R¬MÁ*£�¹
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®Þ¬M¨H�ËÑ×�î�WÖ
®ß¬B¨?��«`«°ü?��2&��Ï�a¤2ø��[-b e Ò��Ïý��e ] �^] _ Ñ ü.� Òlj�ý���e ] �^] _ �mj�ü���e ] � b × ] _ �n��e ] � f!× ] _ �n��e ] �c] _ b ×�����e ] �^] _ f!×��oÛ�e ] �^] _ ý�ÓDÃ���� B®Þ¬M¨

§©��¬M¨? ���¨�¹-¬,ª�³��R¹��N��³�¬:«�ªN¹�£�¬M��®ß¨�¬BÁ �*�.¬I�Ï¨?³��R¤M¨�£3 �¹�¬*�N�.«�¢ë³�¬:«�¾M���1¢N¨�¬MÇ�«���Á ¬B�P��Y��N�1¤M¨�£3 $�NÊ��½�N���D 
¹�¬�Ç����ÏÇ�«��&¹�¬�¹-¨?�:��³©®Þ��¨��¢N¨-¬MÇ�«���Á
®Þ¨�¬MÁ
¹��N�îY��N�*¹�¬P�.¬I�:¨.³���¤M¨�£v  �:�� ÔÇ��M��·|�:¤I��£����¨	±¬:£��N¤�®Þ¨�¬MÁ*Y��N�¹�¬
�.¬I�:¨.³��½£3³�����«`«��D  EûDSR^ßâE�´�Þ�ßâ´�µcFG�N�:�� �®Þ¨�¬MÁå�.¬I�Ï¨?³��R¹�¬îY��N�R£3³î´�FfßâD!E ] µ�H [ ßâ´ µ�FV�
o ü��!Ï���e\Ï���e�f!×�ý�Ù�Ìo�D³�¹�¨�£3�.¹½¹��N�îY��N�¤M¨�£3 � N�:¹.�*£��n��e*¹�¬�¹��N��.¬I�:¨.³���¤M¨�£v   N�:¹?����e�f)×B��¸½¬�¹���£3³½Ç�²P¹?�:·B£��N¤
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¹��N�R�N�D�:¨-�D³�¹��N�.£�¤M��Ç�¬M¨?³ £��P¹��N�R¤B¨�£3 F�
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®Þ¬M¨?��«`«Wü.��2&��Ï�a¤2ø��[-b e b × Ò��:ýr��e ] Ø �^] Ø _ Ñ)��e�f!× ] �^] _
®Þ¬M¨?��«`«Wü�ÑX2&�$2ø� [-b e b × Òæ���F�<2maÇ2ø� [db e b × Ò��Ïý$��e ] Ø � f!× ] Ø _ Ñ ü���e�f!× ] �^] _ �n��e�f!× ] � f!× ] _ ý(ÓT�
®Þ¬M¨?��«`«Wü.��2&�$2ø��[-b e b × Òæ���NÑ¤2maÇ2ø��[db e b × Ò��Ïý$��e ] Ø �^] Ø _ f!×MÑ ü���e�f!× ] �^] _ �n��e�f!× ] �^] _ f)×�ý(ÓT�
®Þ¬M¨?��«`«Wü�ÑX2&�$2ø� [-b e b × Òæ���F�<2maÇ2ø� [db e b × Ò��Ïý��e ] Ø � f!× ] Ø _ f!×MÑ ü���e�f!× ] �^] _ �n��e�f!× ] �^] _ f)×Ù�n��e�f!× ] � f)× ] _ �n��e�f!× ] � f!× ] _ f!×�ý�Ó�Ã

�½³©£��N¤�¹��N�D³��RÇNª�£Û«3 B£��N¤PÇ�«�¬N��·N³'�NÊ��RÇNª�£`«3 |¹��N��¡Ôª�«�¹�£�¤M¨�£3 �É½Ù=�.²N�-«����
s@tvu ü±�!Ï�� e Ï>Û e Ïwj@Ï>Ö ý Ù�Å!��¨�®Þ¬M¨�ÁûÁ,ª�«�¹�£�¤M¨�£v ÔÉ½Ù=�.²È�-«��¹-¬Ð³�¬Ï«�¾B�ÒÅ!¬Ï£v³-³�¬M��àµ³��!�Bª��:¹�£�¬M�|Ê�£�¹��|¨�£�¤M��¹½���:�� |³©£3 ��
Û�eM�

£`® �3Ñ#�3Ò�� �s�q� e ¯!ds�x(,�)�\�8n\�!m��P� Ð �ln § �¹��N��� ��e ] × ] ×MÑ ü���e ] â ] â ����e ] â ] Ø ����e ] Ø ] â �n��e ] Ø ] Ø���Û�e ] × ] × ý�ÓDÃ
�.«3³�� i ü#j@Ï0�!Ï>Ö+Ï���e�Ï0Û�e�ý �s� p!m\f � nWf\� § m�gj�W¯��emW¦ " dP�,n,i�g®ß¬M¨.��«`«Wü?��2&�(Ï�a¤2ø�y[db e Ò��:ý �s� �Wnj��pP�1�+m�femP��g[¦,�)dWk��e ] �^] _ Ñ ü0Ò�Ã��e ] �^] _ ����e ] � b × ] _ �C��e ] � f!× ] _ �n��e ] �c] _ b ×=�n��e ] �^] _ f!×��oÛ�e ] �^] _ ý�ÓDÃo ü��!Ï�� e Ï�� e b × ý �s� f+mP�[�Pf)gh�\�#f+mP�1g\¦\�!dWk���n��,nld\fe�Pm[f��Pf)g\¦®ß¬M¨.��«`«Wü?��2&�(Ï�a¤2ø� [db e b × Ò��:ýX�s� gS�Bg��!gWdWk��W�!mP�s����n8�Wnld[f+�sm��Pf)g\¦�p�f1n,iek�mL���e�f!× ] �^] _ Ñ Ñs�tzu ü±�©�ø�WÏ�� e�f!× Ï�� e�f!× Ïwj@Ï>Ö ýv�P� �WnPkWc+m��,nld[f+�Pm&�sf!g\¦�p�f�n\iek�mL��femP�j�1f+�1gjc+m,kh¨p ü��!Ï|{�ehÏ���e�f!×�ý �s� gS���em\fWpenPk�d\�em��,nld\fe�Pm��sf!g[¦��WnWfPf+ms�\�)g\n,�#i!dP� Ð ��n � gS�!mo�Pf!g[¦®ß¬M¨.��«`«Wü?��2&�(Ï�a¤2ø�y[db e Ò��:ý �s� �Ppe¦�d\�em � gL�!m��sf!g\¦8�WnPk\���)g\n,���e ] �^] _ Ñ)��e ] �^] _ �m{!e ] �^] _i ü#j@Ï0�!Ï>Ö+Ï�� e Ï0Û e ý �s� p!m\f � nWf\� § m�gj�W¯��emW¦ " dP�,n,i�g�d\�ed�gS����� B£`®
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¹����:�&¬M�N��«���¾M�.«=��ú8�D���:ª�³��½¹��N�ê³�Á¬I¬B¹��N��¨$ �¬��D³W�:���!�Bª���«Î�:Á&¬MªN�I¹8¬:®�Ê�¬M¨�·�:¹W��¾B��¨�² N�:¹?�R¢V¬:£��I¹��I�D�B���&«���¾M�.«
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³�ª����.�D³�³é£�¾B�.«�²��.¬I�:¨.³���¨!«���¾M�.«3³'°N¹��N�±�.¬�³�¹W¬:®y�1³�Ê�����¢*£3³W¢N¨-¬M¢�¬M¨-¹�£�¬M����«�¹�¬1¹��N��Á�D³���³©£�ä��M�WÅ°ªN¹� B£Ûÿ���¨�����¹�«�²���¡�	
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ced Cgf Ñ chd Cgf �ji dlkNd CgfmI kNd CFnL<�f1I kod CgfmI kod C � <�fmIJp d CgfLf

G�QN>&>@?
kod <�=q\aTr]�_s\�`�b�f Ñ ced <�=q\aTr]�_s\�`�b�f
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Q�G#W�|LG#KXAaQ�G1CF}�V@�N?�|ÀEHG#KDV&MN?�CFQ@AmK���`^V�G8|LG#W S1ADCF?�QUM�VNW�KXG d {�?@?�MQ�G#KDA�;Zw�f�CFQ@R�?�{FR�G#K�?�Q@{ k {F?�S�W�{°S�W�{�S1~@{�W�ADCF?�QNK��
`^V�G�S1?�EBM�~�AmW�ADCF?�QNW�{ZS1?(KDA�W�KLKX?�S³C�W�ALG#>��rC�A³V�ALV�G��g~�QNS1ADCF?�Q R V »1Ç$ßâ´�þ�· ÈÁµ�Éþ�· º >@G�MoG�QN>�K�?�Q�ALV�G�R�W�{F~�G�?�� ced Cgfm�

9 ¢



_²A�C�KÀS³{�G#W�|�ALVNW�A�ALV�GHS1?(KDA�?�� R V »1ÇÁßâ´ þ#· ÈÁµ�Éþ#· º S�W�QR	W�| k �g|L?�EÊEHG#KDVMo?�CFQ(AÀAL?�EHG#KDVMN?�C�Q@A#�8`^V�G6S1?(KXAa?��R V »1ÇÁßâ´ þ#· ÈÁµ�Éþ#· º W�AaW[}�CFR�G�Q�EHG#KDV&MN?�CFQ@AËS³VNW�Q�}�G#K�Ks{�?��^{ k �NG�AD�^G�G�Q�CFALG�|mW�ADCF?�QNK^?��/ALV�G�?�~�ALG�|r{�?@?�M;/<��
`rV�G�|LG6W�|LGHW�Q(~�E8�NG�|À?��rKXAL|mW�ALG�}�C�G#K¼ALVNW�A�S�W�Q¾�NGH~NKDG#>�C�Q�MNW�|LAXC�AXC�? Q@C�Q�}´>�W�A1W�W�QN>�^?�|L�W�KLKD?�S³C�W�ALG#>

�^CFALV&ALV@C�K Ù W�EBG�S1?�>@G���_Ì��ALV�G�S1?�Q@R�G#S1ADCF?�QS�W�{�S1~@{�W�ADCF?�QNK�S1?�EHM�|XC©KXG�ALV�GÀ��~@{��&?��/ALV�G�S1?�EHM�~�AmW�ADCF?�QUADCFEHG�IJCFA
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W�|LG#W�S1AXC�? QÐS�W	{©S1~@{�W�AXC�? QÄ}�G�Q�G�|1W�{±{ k R�W�|DCFG#K�}�|1W�>@~NW�{±{ k W K�W�M�|L?��@{FG�EÑM�|L? }�|LG#KLKDG#K%��`^V@C�K�M�|L? MNG�|LA k M�|L?�R C©>@G#K
W8��W k A³?HG#KDADCFE6W�A³G�|LG#W�S1ADCF?�QS�W�{�S1~@{©W�ADCF?�Q´S1?(KDAmK¿CFQ&ALV�G�KD~��NKXG � ~�G�Q@AËS1? EHM�~�AmW�ADCF?�QKDALG�MZ�^�&G#KDV�MN?�CFQ@AmK�W�|LG
KD?�|³ALG#>6W S�S1?�|m> CFQ�}HAL?ÀALV�G1CF|�M�|LG#> C�S1ALG#>US1?@KDAmK�I@W�QN>�ALV�G�EH?(KDA^S1?(KDAD{ k }�|DC�>HMo?�CFQ(A1K�W�|LG�EH?�R�G#>[µN|mKDA�A³?�|³G#>@~NS1G
ALV�G�S1?�EBE�~�Q@C�S�W�AXC�? Q�CFQ(R ?�{FR�G#>�CFQU�NW	{©W�QNS³C�Q�}�A³V�G�{�?@W�>e�

ñ�¸}¹N£�¸â· ù Æ�»�ä$À$»�Æ�¾�ÅMåMË�ÇÛÆ�»�¡ ó¤£K¹P¹
]�Q�G�S1? ~@{©>�~NKDG�W8|LG�} ~@{©W�|#INKDAmW�ADC�S��aT i nL<Ë> C�KDA³|DCF��~�ADCF?�Q?���A³V�G�>�W�AmW8W�QN>�Q�?�A��^?�|³| k W��o?�~�A�ALV�G��^?�|L� {F?(W�>e�
`^V�G8S1?�Q(R G#S1ADCF?�QUM�VNW�KXG�~NKDG#KaKX~NSLVWH> C�KDAL|DCF��~�ADCF?�Q´W�Q k ��W k ��`^V�G¼{F?(W�>BCFE8�NW�{�W�QNS1G#K�CFQUALV�GÀ|LG#W�S1ADCF?�Q&M�VNW�KDG
S�W�QÒS1?(KXA6KD?�EHG´<�YMNG�|mS1G�Q@A�?��ËMoG�|D�g?�|LE6W�QNS1G��x? |  WEH?�>@G�|mW�ALG1{ k >@G�AmW�C±{FG#>¸|LG#W�S1ADCF?�Q¬EBG#SLVNW�Q@C�KDE&I ¯ W�QN>
�^?�~@{�>�}�G�A^�^?�|mKXG��^CFALV�EH?�|LG�S1? EHM@{±C©S�W�ALG#>SLV�G�E8C�KDA³| k �

ñ�¸}¹N£�¸�ë ��¼+ú�¾MÄ}»�¼Gð9¼fÅ�è�Ë�ÇÛÆ�».¡ óÇ£K¹!·
`^V�G�? M�ADCFE8CFp#W�ADCF?�QNK/G�EBM@{�? k G#>�C�QBALV@C�K®CFEHM@{FG�EHG�Q@AmW�ADCF?�QH|³G � ~@CF|LG�A³V�GaW��@C±{±C�A k AL?�|LG#> C�KDA³|DCF��~�ALG��^?�|L� {F?(W�>¼CFQ6W
> k QNW�E8C�S�W�QN>ÃCF|L|LG�}�~@{�W�|�E�W�Q�Q�G�| d KDG�G8b�G#S1ADCF?�Q�YJ� Y��F<�f1��`rV@C©K°C�EBM@{�G�EBG�Q(AmW�ADCF?�Q~NKDG#K�A³V�G O � y ]�b6|L~�Q@ADCFEHG
KD~�M�Mo?�|LA^{±CF��|mW�| k IoQ�?�AaW�ArW[MNW�|LADC�S1~@{�W�|D{ k V@CF}�V�{FG�R�G1{¥?��®{�W�Q�}�~NW�}�G8W��NKDAL|1W�S1ADCF?�Q k G�A#�

À����K� ;<7î¢�H ¥ ¡=;BAq©��F687³�ÅG+;�A':\¢$;q©>7³�
`^V@C�KUKXG#S1ADCF?�Qz��W�K�S1?�Q(A³|DCF��~�ALG#>¹� k _sW�Q i ?(KXALG�|6?�� y |L}�?�Q�Q�G´\�W�ADCF?�QNW�{�;ZW��N?�|mW�AL?�| k �Ó`rV�G��oG�QNSLV�E�W�|L�
��W�|LAL|LG�G�n i ?�S³��S1?�>@G�>@G#KLS1|DCF�oG#>ÀCFQ�A³V�G#KDG�Q�?�A³G#KZ��W�KZS1? QNKDAL|L~NS1ALG#>¼� k t ?��oG�|LA¥��W�|L|DC�KD?�QÀ?��hT/W�S³C±µhS�\�?�|LA³V(�^G#KDA
;ZW��o?�|mW�A³?�| k �

ñ�¸}¹�¹�¸%¹ È�Ã�ÃM¿}Ä%ê#Àfè�Ä%Æ�Åçæ
¼GËPê#»�Ä}Ã�è�Ä%Æ�Å
`^V�G i ?�S³�UE�W�AL|DC c S1? QNKDAL|L~NS1ADCF?�QM�|L? �@{�G�EÔW�|DC�KDG#KËC�Q¾ALV�G6��W�|LAL|LG�G�n i ?�S³��EHG�ALV�?�>&�g?�| » r ´�¶f´�ßâ´ µ S1?�EBM�~�AmW�n
ADCF?�QNW�{/SLV�G�E8C�KDA³| kUd KDG�G Ó 9 w Ô �g?�|aW�Q�CFQ@AL|L?�>@~NS1ADCF?�Qefm�

`rV�GaS1?�|LG^?��ZALV@C�K/M�|³?��@{FG�EÕC�K/ALV�G � ~NW�>@|³~�M@{ k ngQ�G#KDALG#>B{F?@?�M8C±{±{F~NKDAL|mW�A³G#>8CFQ i CF}�~�|LG��N� Y�� y M�M�|L? c CFE6W�ALG1{ kö&Ö CFQ(ALG�} |mW�{�K�E8~NKDA��NG�S1? EHM�~�ALG#> ° G#W�SLV�|³G � ~@CF|LG#K�>�W�A1WÀ�x|³?�EuKlC c G1{FG�EHG�Q@AmK�?��vWH>@G�QNKsC�A k E6W�AL|DC c IN×&INW�QN>
S1?�Q@AL|DCF��~�ALG#K^A³?6KlC c G1{FG�EHG�Q@AmK�?���W i ?�S³��E6W�AL|DC c I�Ø8��Ù¿?�ALVU×ÊW�QN>�ØÕVNW�R�G�KlCFp�G öÛÚ�ö W�QN>�S�W�Q��NG¼{©W�|L}�G
d ö C�K�S1?�EHEH?�Q@{ k CFQ´|mW�Q�} GU<#Ü�Ü�Ýe<#Ü�Ü�Ü ° SLV�G�E8C�KDA1K��^?�~@{�>&{±CF��G6A³?ÃKD?�{�R GHM�|L?��@{FG�E6KB<#Ü�ADCFEHG#K�{�W�|³}�G�|�fm�8`^V�G
S1?(KDAÀ?��aW�Q¾C�Q@ALG�}�|1W�{�C�K8KDAL|L? Q�}�{ k >�W�AmW&>@G�MNG�QN>@G�Q@A#I/��~�A8E6W k |mW�Q�}�G8�g|L?�EÞALG�QNKÀAL?UV@~�QN>@|LG#>�K8?�� Ù ?@W�ADCFQ�}
MN?�C�Q@A�?�MNG�|mW�ADCF?�QNK��

9�ß



¦Pn4g �4�!� �Bg
¦Pn+( ����� ��(
¦Pn Ð������ � Ð
¦sn�k ����� �lk

à � �,nj�lps���em * gL���em\�PfedWk � g � ( ��Ð�� k  �5� g � (  ��8�5� g � (  �% à ¿�á'�(Ðv� k  �5�(Ðv� k  ��8�5�(Ðv� k  �% à ¿�á'� g � (  �5� g �±Ð) ��8�5� g �±Ð) �% à ¿�á'� ( � k  �5� g � k  ��8�5� g � k  �% à ¿�á'�(Ðv� k  �5� ( � k  ��8�5� ( � k  �% à ¿�á'� g �±Ð! �5� ( �±Ð) ��8�5� ( �±Ð) �% à ¿�á'� g � k  
m��e¦s¦Pn

mj�e¦s¦Pn
mj�l¦P¦Pn

mj�l¦P¦sn

i CF}�~�|LG��N� YJ=�;�?�}�C�S��g?�| i ?�S³�6E�W�AL|DC c S1?�QNKXAL|L~NS1ADCF?�Q&M�|L?��@{FG�EU�

y QG1âÃS³CFG�Q(AÀMNW�|mW�{±{FG1{rW	{�} ?�|DCFALV�EPE8~NKDA��N?�ALV¾E6W�M�CFQ@ALG�}�|mW	{©K¼AL?�M�|L?�S1G#K³KD?�|mK�> k QNW�E8C�S�W�{±{ k W�QN>&�@{F?�S³�
CFQ(A³G�}�|mW�{�K�W�QN>S1?�EHE8~�Q@C�S�W�ADCF?�QNKÀKD?�ALVNW�A��gG��°G�|�ALVNW�Q :Wö Ö EHG#KLKLW�} G#K�W�|LG�|³G � ~@CF|LG#>A³?US1?�EHE8~�Q@C�S�W�ALG8ALV�G
×ÊW�QN>�ØÕR�W�{F~�G#K��

ã c C�KDAXC�Q�}MNW�|1W�{±{�G1{¿CFEHM@{FG�EHG�Q(A1W�ADCF?�QNK8S1|LG#W�ALGB?�Q�G  �^?�|L� G�| ¯ A1W�KD�MNG�|ÀM�|L?�S1G#K³KD?�| Óq9 <�Ie�(Ü Ô ��ä�W�AmW�W�|LG
> C�KDAL|DCF��~�ALG#>ÆC�QzW¾�@{F?�S³��G#>Å�ÌW KDV@CF?�QZ�jã¿W�SLV¸AmW�KD�¬�o?�ALV¸MNG�|D�g?�|LE6K�S1?�EHM�~�A1W�ADCF?�QzW�QN>¬} G�Q�G�|mW�ALG&|LG � ~�G#KXAmK
�g?�|Ë>�W�AmW6KX~���ng�@{�?�S³��K�� t G � ~�G#KDA1K^�g?�|�>�W�AmW�W�|L|DCFR�G8W�K k QNSLV�|L? Q�?�~NKl{ k W�QN>S�W�Q�oG[KXG�|LR�C�S1G#>G1CFALV�G�|À~NKlCFQ�}UW�Q
CFQ(A³G�|L|L~�M�ALn²>@|DCFR�G�Q&|LG#S1G1CFR�G�IeW8MN?�{±{±CFQ�}�?�MNG�|1W�ADCF?�QZI�?�|�WHKDG�MNW�|mW�ALG  >�W�AmW8KDG�|³R�G�| ¯ ALV�|LG#W�>e�

ñ�¸}¹�¹�¸â· ù Æ�»�ä$À$»�Æ�¾�ÅMåMË�ÇÛÆ�»�¡ ó¤£K¹P¹
_²ArC©K�Q�?�AaS³{FG#W�|�V�?	�åAL?6W�S³V@CFG�R�G�|LG#W KD?�QNW��@{FG�MNG�|X�x?�|³E6W�QNS1G��rC�A³VU�aT i nL<��

ñ�¸}¹�¹�¸�ë ��¼+ú�¾MÄ}»�¼Gð9¼fÅ�è�Ë�ÇÛÆ�».¡ óÇ£K¹!·
`^V@C�K�M�|³?��@{FG�EæS�W�Q¹�NG´G c M�|LG#KLKDG#>ç~NKlCFQ�}¬|LG#>@~NS1ADCF?�QNK�? |US1|DCFADC�S�W�{�KDG#S1ADCF?�QNK&> C©K³S1~NKLKDG#>¸CFQÕb�G#S1ADCF?�Q�Y�� Y�� YJ�
��?	�^G�R�G�|�I�ALV@C�K�>@?@G#KHQ�? AÃW�>�>@|³G#KLKHA³V�G�Q�G�G#>¸AL?¾�@{�?�S³�ÆW�QN>¸E6W�MÅCFQ(ALG�} |mW�{�K�I^��V@C�S³VÆM�|³G#KD~�E6W��@{ k G1CFALV�G�|
|LG � ~@CF|LG#KaW >�> C�AXC�? QNW�{v> CF|LG#S1AXC�R G#K�?�|�E�~NKXA°�oG�> C�KLS1?�R�G�|LG#>�� k ALV�G�S1?�EBM@CÍ{FG�|#�

À����Ì� ; ;E1E ;�¡�G+;�;<7�:XAq©�£=A�E�A�¡K�ÅG!þj7@A59 2WE�û�ü8è 4
`^V@C�K�KXG#S1ADCF?�QÄ��W�K�G c AL|mW S1ALG#>��x|L? EPALV�G i c �oG�QNSLV�E�W�|L��K�>@?�S1~�EHG�Q@A�� k ]�é �aW	{Í{�W�|³?�Q´G�A�W�{²��]�Q�G���W k AL?
ALV�G i c M�|L?�ÎDG#S1A�V�?�EBG�MNW�}�G�C�K�=
ê�ë�ë#ì/í²î�î�ï	ï�ï®ðDñ�òhðDñ1ó�ô¥ðDõ�ö�ô�íg÷�ø	ø@ù�î#ú�û@ò#î ñ#òeðDñmó�ô®ðsõ�ö�ô(î1ì�ü�ý�þ�õ�ñ�ë�î ÿ1ï�ú�ü�ì(î1ó�õ1ó���õ1ü�î#û���î1ì�ô���� ÿ#ñ#î�ï	ï�ï�î#û��®ðFê�ë�ó��

`rV�G��x~@{±{ i c AmW KD�(ngMNW�|mW�{±{FG1{¥�NG�QNS³V�E6W�|L�UKX~@C�A³G�C©K�W�R	W�C±{�W��@{FGHW�A

û�ë�ì�í²î�î�ï�ú#ü�ì/ðDñ�òhðDñ1ó�ô¥ðDõ�ö�ô î ô�ò ü�î�ú��(ý��(î�û��
	 ñ%ý�ö õ	ò#î�ë�ì(ò1ô�ÿ�ë�õ

9�¡



���������� ���������������
�� "!$#&%('���)
����
�� *!
+ Âe��¤¥�",���¦�§©¨¥�g�eª¬«¥¦��h®§©�N¯
`^V�G��²W�KDA i ?�~�|DCFG�|�A³|mW�QNKl�g?�|LE d i/i `�f¥S1?�Q@R�G�|LAmK^W�QBCFQ�M�~�Aa>�W�AmW8KDG�A¿�g|L?�E ALV�G�ALG�EHMo?�|mW�{.-	KDMNW�ADC�W�{¥>@?�E6W�CFQ�AL?
ALV�G^�g|LG�/ ~�G�QNS k >@?�E6W	C�QZI�W�QN>[R�C�S1G�R�G�|mKLW��*0¹V@CÍ{FG�CFA/C�K^W�Q8CFEHMo?�|LAmW�Q(A�W�{F}�? |DCFALV�E C�Q[C�A1K�?���Q8|DCF}�V@A#I �^CFALV6Q@~�n
EHG�|L? ~NK¥W�M�M@{±C�S�W�ADCF?�QNK�CFQ[K³S³C�G�Q@ADC±µhS�I(KsC�} QNW�{²I�W�QN>¼C�E�W�}�G�M�|³?�S1G#KLKsC�Q�}oI�C�A®C�K®W�Q8G#KDMNG#S³C�W�{±{ k CFQ(ALG�|³G#KDADCFQ�}�G c W�EHM@{FG
M�|L?�} |mW�E��g?�|�KDAL~N> k CFQ�}�A1W�KD��MNW�|mW�{±{FG1{ÍC�KDE �NG#S�W�~NKDG�CFA^G c G�EHM@{±C±µNG#K�WÀS1?�EHEH?�QHS1?�EBM�~�AmW�ADCF?�QNW�{eMNW�ALALG�|³QZI�CÌ� G��FI
E6W�Q@CFM�~@{�W�ALGÀALV�G�>�W�AmWÀ|L?���ng�rC©KXG�I(A³V�G�Q�E6W�Q@CFM�~@{�W�ALG�A³V�G�>�W�AmW8S1?�{F~�EHQ�ng�^C�KDG��^`^V@C�K^MNW�ALA³G�|LQUW�M�MNG#W�|mKvC�Q> CFn
R�G�|mKXGaW�M�M@{±C�S�W�ADCF?�QNK�KD~NS³V6W�KvEHG#> C�S�W�{NCFE6W�}�CFQ�}21�¢	Ü43²I(K k Q@ALV�G�ADC�S�W�MoG�|LAL~�|LG�|1W�>�W�|/CFE6W�}�CFQ�}51±¢	w43²I y ä�_/KD?�{FR�G�|1K�I
KD?�QNW�|��NG#W�E[�x?�|³E8CFQ�}NINW�QN>�ALV�G�|1W�>�W�|aW�QN>�W	C�|1KDV�G#>�M�|L? }�|mW�E6K^>@G#KLS1|XC��oG#>�{©W�ALG�|^CFQUALV@C�K�>@?�S1~�EBG�Q(A#�

�&?�|³GaM�|LG#S³C�KDG1{ k IZWH> C�KLS1|³G�ALG i ?�~�|DCFG�|aA³|mW�QNKl�g?�|LE d ä i `�f®C�KaWHS1? EHM@{FG c E6W�AL|DC c ngR�G#S1AL?�|^M�|L?�>@~NS1A
687 Ø [�9

��V�G�|LG 9 W�QN> 6 W�|³GaS1?�EHM@{FG c R�G#S1A³?�|mK�I@W�QN>HØ [ 7zd;:=<?> fZC�K^W�Q5@ Ú @�E6W�AL|DC c KD~NS³V6A³VNW�A :=<?>A7 j [ <B> I@��V�G�|LG
j [ 7 S1?(K d Y
CEDF@�f"G&H@KlCFQ d Y
CEDF@�f 7JI b(KML4NPOMQ

W�QN>RH 7TS G�<�� y �²W�KDA i ? ~�|DCFG�|/AL|mW�QNKl�g?�|LE d i/i `�fJC©K¿W�Q8G1âÃS³CFG�Q(A/M�|³?�S1G#>@~�|LGr�x?�|�S1? EHM�~�ADCFQ�}�ALV�G�ä i `�ALVNW�A
G c M@{�?�C�A1K�KDAL|L~NS1A³~�|LG�CFQUØ Q A³?�S1?�EHM�~�A³GaALV�G�ä i `¬E�W�AL|DC c ngR�G#S1AL?�|^M�|L?�>@~NS1A¿C�QVU d @�{F?�}W@�f®ADCFEHG����rC�} V�G�|a> CFn
EHG�QNKlCF?�QNW	{ i/i `�K/W�|³GaW�{�KD?�>@G1µNQ�G#>e�¿_²QH}�G�Q�G�|1W�{²I�W�Q5X�n²> CFEHG�QNKlCF?�QNW�{ i/i `�?�MoG�|mW�ALG#K®?�Q�W�Q5X�n²> CFEHG�QNKlCF?�QNW�{
E6W�A³|DC c �rC�A³V2@�G1{FG�EHG�Q@AmKvCFQ�G#W�SLV�> C�EBG�QNKlCF?�Q�CFQ2U d @�Y�{F?�}W@�f/ADCFEHG��¿b�G�GR1 ¡�9 3��g?�|°W�QHG c S1G1{±{FG�Q@Aa>@G#KLS1|DCFM�ADCF?�Q
?��/ALV�G�Q@~�EHG�|L?�~NK i/i `åW�{F}�?�|DCFALV�E6KrALVNW�A^VNW�R�G��NG�G�Q>@G�R�G1{F?�MNG#>&?�R�G�|�ALV�G�MNW KDA��(Ü k G#W�|1K��

Z*[�\e�h¦���,¬«"[N¦4[N§ §F��§][N§©ªN�e¦	�©��Â®¯Ð�
^�_ ��[N�%�`ZZ��¤�¦��©��¦À�#¦4[e���%�²�e¦�¯baÞ_g�c@ 7 @�dB@ K I�A³V�G�QÃWB<#ä i/i `¬S�W�Q��NG�S1?�EHM�~�ALG#>B~NKlCFQ�}HW�S1?�{±{FG#S1ADCF?�Q�?��
KDE6W	{Í{FG�|^CFQN>@G�MoG�QN>@G�Q(A�<#ä i/i `�Ke1 ¡ I@�(wJI ¡ 9 3l�^b�AmW�|LAXC�Q�}8�^CFALVUW[R�CFG��z?��®ALV�G�CFQ�M�~�AaR�G#S1A³?�| 9 W�K�W�Qf@�d Ú @ KW�|L|1W kfg IhKDA³?�|LG#>BCFQ´S1?�{F~�EHQE6W�ÎD?�|^?�|m>@G�|#IoMNG�|X�x?�|³Eh@�d�CFQN>@G�MoG�QN>@G�Q(AR@ K ngMo?�CFQ(A i/i `�K^?�QUA³V�G�|L?��aK^?�� g I
KLS�W�{FG�G#W�S³V�G1{FG�EHG�Q@Aji <B> ?��/ALV�Ga|³G#KD~@{FADCFQ�}ÃW�|³|mW k � k W��²W�S1AL? |�?��Ek Q <?> I�W�QN>�ALV�G�Q�MNG�|X�x?�|³El@ K CFQN>@G�MNG�QN>@G�Q@A@�d1ngMN?�CFQ@A i/i `�K�?�Q¾ALV�GÃS1?�{�~�EBQNK�?�� g �&`^V�G8µNQNW�{�|LG#KD~@{FA8R�G#S1AL? | 6 C�K�? ��AmW�CFQ�G#>�� k S1?�QNS�W�ALG�QNW�ADCFQ�}ALV�G
|L?��aK¿?��/ALV�G�|LG#KD~@{FADCFQ�}�W�|L|mW k � i CF}�~�|LGÀ�N� w8KDV�?��aK^ALV�G�A1W�KD�H}�|1W�M�V��x? |�ALV�GH<#ä i/i `��

input

n1

n2

outputtrans
col

FFTs transtrans
col

FFTs scale

i CF}�~�|LG��N� wJ=°<�ä i/i `ÒA1W�KD��}�|mW�M�V��g?�|^?�Q�G�CFQ�M�~�A�R�G#S1AL?�|
_lQ�M�~�A�W�QN>À?�~�ALM�~�A/W�|LG�KDG�/ ~�G�QNS1G#K®?��NR�G#S1AL? |mKZ|³G#KDVNW�MNG#>8W�K/Y ä¬W�|L|mW k K��¥\�?�>@G#K�{�W��oG1{FG#>Rm�n�o4prq�MoG�|D�x? |LE

W�A³|mW�QNKDMo?(KDGH?�MoG�|mW�ADCF?�QZIvQ�?�>@G#K¼{�W��NG1{FG#>ts
u�vxw�wzy(q�MoG�|D�x? |LE W&KDG�A8?���<#ä i/i `�K�?�Q�ALV�G6S1?�{�~�EBQNK8?��^CFAmK
CFQ�M�~�A°W�|³|mW k I	W�QN>ÀALV�G^Q�?�>@G^{�W��NG1{FG#>{q�s|o
v�}�E8~@{FADCFM@{±C�G#K¿G#W�S³V8G1{FG�EHG�Q(A¿?���CFAmK�CFQ�M�~�A°W�|³|mW k � k WaS1?�QNKXAmW�Q@A#�¥`�?
G c M@{�?�C�Ar{�?�S�W�{±CFA k CFQ�ALV�GaEBG�EH?�| k KD~��NK k KDALG�E&I(A³V�GaM�|L? }�|mW�E C�EBM@{�G�EBG�Q(AmKrG#W�SLV�KDG�A^?��Z|L?���ng�^C�KDG�?�MNG�|mW�ADCF?�QNK
W�K^W8AL|1W�QNKDMN?@KDG��g?�{±{F?��°G#>�� k W�KXG�A°?��vS1?�{F~�EHQ�ng�rC©KXG�?�MoG�|mW�ADCF?�QNK��¿`^V@C�K�KDMNG#S³C±µhSÀ?�|m>@G�|¿C�K�W�QUW�|LADC±�ÌW S1A°?��¥ALV�G
�²W�S1A/ALVNW�A i ?�|³AL|mW�QB¢�¢aKDAL?�|³G#KZE6W�AL|DC�S1G#K®CFQ6S1?�{F~�EHQ�ngE�W�ÎD?�|¥? |m>@G�|#�®_g�eALV�G�G c W�EHM@{FG�M�|L?�} |mW�E��°G�|³G°��|DCFALALG�QÀCFQ
O I@G#W�S³VUS1?�{F~�EHQ�ng�^C�KDG8?�MoG�|mW�ADCF?�Q��^?�~@{�>��NG�CFEHM@{FG�EHG�Q@ALG#>W�K�WÀAL|1W�QNKDMN?@KDG��x?�{Í{F?��^G#>�� k W8KDG�A�?��®|L?���ng�^C�KDG
?�MoG�|mW�ADCF?�QNK��

�W�M�M@CFQ�}�ALV�G�<#ä i/i `¾?�Q(A³?aW�MNW�|mW�{±{FG1{JK k KDALG�EåC�K®G#W�K k CFQ�KX?�EHG���W k KZW�QN>8SLVNW	{Í{FG�Q�}�CFQ�}¼C�Q8?�A³V�G�|Z��W k K��
`^V�G�M�|³?��@{FG�EÕC�K/G#W�K k CFQ6A³V�GaKDG�QNKDG�A³VNW�A¥A³V�GaS1?�{F~�EHQ�ng�^C�KDG i/i `�K/W�QN>8A³V�GrK³S�W�{±C�Q�}8?�MoG�|mW�ADCF?�Q�W�|LG^MNG�|D�gG#S1AD{ k

: Ü



MNW�|mW	{Í{FG1{aW�QN>¾G#W�KlC±{ k |³G�M�|LG#KDG�Q@ALG#>´� k S1?�Q@R�G�Q@ADCF?�QNW�{�>�W�AmW�MNW�|mW�{±{FG1{�S1? QNKDAL|L~NS1AmK%�U`^V�G�S1?�{F~�EHQ�ng�^C�KDG i/i `�K
W�|LG�QNW�AL~�|mW�{±{ k G c M�|³G#KLKDG#>¬�rC�A³VÆäÀ] y ;Z;�n {ÍCF��GMNW�|1W�{±{�G1{�{F?(? MÆS1?�QNKDA³|L~NS1A6KD~NS³VÆW�K[ALV�G���T i CFQN>@G�MNG�QN>@G�Q@A
äÀ] KDA1W�ALG�EHG�Q@A51 9 9 3l�6`^V�G�KLS�W�{±CFQ�}?�MNG�|mW�ADCF?�Q S�W�Q´�NG�G c M�|³G#KLKDG#>¾�^CFALV W i ?�|³AL|mW�Q ¡ Ü&W�|L|mW k W KLKlCF}�Q�EHG�Q@A
KDAmW�ALG�EHG�Q@A#�Z��?��^G�R�G�|#I%ALV�G�M�|L? �@{�G�EåC�K¥S³VNW�{±{FG�Q�}�CFQ�}��oG#S�W�~NKDG�A³V�G�AL|mW�QNKDMN?(KXG/?�MNG�|mW�ADCF?�Q�|LG�/ ~@CF|LG#K®W�Q�G1âÃS³CFG�Q(A
|LG#> C�KDAL|XC���~�AXC�? Qj?���>�W�AmW�I�~NKX~NW�{±{ k CFQzALV�G&�g?�|LE ?���W¬S1?�EHM@{FG�ALG¾G c S³VNW�Q�}�G��V�G�|LGG#W�S³V¹M�|L?�S1G#KLKD?�|�E8~NKDA
KDG�QN>>�W�AmWBAL?�G�R�G�| k ?�ALV�G�|�M�|L?�S1G#K³KD?�|#�8b�CFQNS1GHA³V�G�CFQ�M�~�A8W�|L|mW k K�W�|LG¼C�QN>@G�MoG�QN>@G�Q(A�I¥�o?�ALV|LG�M@{±C�S�W�ADCF?�Q¬W�QN>
S³{F~NKDALG�|DCFQ�}�?��/ALV�G�AmW KD�H}�|mW�M�VUW�|LG�MN?@KLKlCF�@{FG��

~�_ ��[N�%��Z��Z¤Z¦��F��¦��#¦4[e���%�²�e¦�¯ba O ?�EHM�~�ADCFQ�}�ALV�GUY�ä i/i `ÕC�K�KlCFE8C±{�W�|�AL?ÄS1?�EBM�~�ADCFQ�}ÄALV�G�<#ä i/i `��
� CFR�G�QÒW�Q�@rd Ú @ K C�Q�M�~�A�W�|L|mW k�g I/MNG�|X�x?�|³E�@ K CFQN>@G�MNG�QN>@G�Q@AV@�d1ngMN?�CFQ@A i/i `�K�?�Q¬ALV�GUS1?�{�~�EBQNK8?�� g I
�g?�{±{�?��^G#>�� k @�dËC�QN>@G�MoG�QN>@G�Q(AR@ K ngMN?�CFQ@AH<#ä i/i `�K�?�QUALV�GÀ|L?��aK^?�� y � i C�} ~�|LG��N� �6KDV�?��aK�ALV�G�AmW KD�6} |mW�M�V
�g?�|8ALV�GÃY ä i/i `�� y KÀ�^CFALV¬ALV�G<#ä i/i `¼I¥|³?	��ng�^C�KDG i/i `�K�W�|LG�|³G�M@{©W S1G#>�� k W&AL|mW�QNKDMo?(KDGB�x?�{Í{F?��^G#>�� k
WUKXG�A�?��aS1?�{F~�EHQ�ng�^C�KDG i/i `�K��H\�?�ADC�S1GHA³VNW�A�ALV�G�Y�ä i/i `åC©KÀKlCFEHM@{FG�|HALVNW�Q¾ALV�GU<#ä i/i `��Z\�?UKLS�W�{±CFQ�}&C©K
|LG�/ ~@CF|LG#>UW�QN>�A³V�G�|LG�C�K^?�Q�G��gG��°G�|^AL|1W�QNKDMN?@KDGa? MNG�|mW�AXC�? QZ� y }@W�CFQZI�ALV�G�CFQ�M�~�AËW�QN>�?�~�ALM�~�A�W�|LG�KDG�/ ~�G�QNS1G#K^?��
W�|L|1W k K�IeW�QN>´KlCFQNS1GHA³V�G#KDG6W�|L|1W k K�W�|LGÀCFQN>@G�MNG�QN>@G�Q@A#I/�N? ALV´|LG�M@{±C�S�W�ADCF?�Q¬W�QN>S³{F~NKDALG�|DCFQ�}?��°A³V�GHAmW�KD��} |mW�M�V
W�|LG�Mo?(KLKlCF�@{FG��

input

n1

n2

output
col

FFTs trans
col

FFTs trans

i CF}�~�|³G��N�3�N=/Y�ä i/i `¸AmW�KX�H}�|mW�M�V��g?�|�? Q�G�C�Q�M�~�A�W�|L|1W k

��������.� �� ")
����)
 "��!���'{�� ")����������
b�G#S1ADCF?�Q&�N�F<�¢�> C�KLS1~NKLKDG#K�?�ALV�G�|��rW k K¿AL?8CFEHM@{FG�EHG�Q@AaALV�G i/i `��

���������� ��%������)
%(��%�!"�
'R�� ")����8�����
`^V@C�KrC�EBM@{�G�EBG�Q(AmW�ADCF?�QU?�� i/i `¸G�EHM@{F? k K�W8AmW�KX�(ngMNW�|1W�{±{�G1{/W�M�M�|L?(W�S³V"��KDG�GHb�G#S1AXC�? Q�Y�� YJ�3�N�

�R���A�  ¢¡e£"£*¤�¥§¦8¡�¨ª©¬«"£"¡eE®R¯B¨R°±£*¡e©�¡e£
`^V@C�K�KXG#S1ADCF?�QÄ��W�K�G c AL|mW S1ALG#>��x|L? EPALV�G i c �oG�QNSLV�E�W�|L��K�>@?�S1~�EHG�Q@A�� k ]�é �aW	{Í{�W�|³?�Q´G�A�W�{²��]�Q�G���W k AL?
ALV�G i c M�|L?�ÎDG#S1A�V�?�EBG�MNW�}�G�C�K�=
ê�ë�ë#ì/í²î�î�ï	ï�ï®ðDñ�òhðDñ1ó�ô¥ðDõ�ö�ô�íg÷�ø	ø@ù�î#ú�û@ò#î ñ#òeðDñmó�ô®ðsõ�ö�ô(î1ì�ü�ý�þ�õ�ñ�ë�î ÿ1ï�ú�ü�ì(î1ó�õ1ó���õ1ü�î#û���î1ì�ô���� ÿ#ñ#î�ï	ï�ï�î#û��®ðFê�ë�ó��

`rV�G��x~@{±{ i c AmW KD�(ngMNW�|mW�{±{FG1{¥�NG�QNS³V�E6W�|L�UKX~@C�A³G�C©K�W�R	W�C±{�W��@{FGHW�A

û�ë�ì�í²î�î�ï�ú#ü�ì/ðDñ�òhðDñ1ó�ô¥ðDõ�ö�ô î ô�ò ü�î�ú��(ý��(î�û��
	 ñ%ý�ö õ	ò#î�ë�ì(ò1ô�ÿ�ë�õ

����(���� ���������������
�� "!$#&%('���)
����
�� *!
+ Âe��¤¥�",���¦�§©¨¥�g�eª¬«¥¦��h®§©�N¯
`^V�G�QNW�|³|L?����NW�QN>�AL|mW SL� CFQ�}H|mW�>�W�|^�oG�QNSLV�E6W�|L����W�K^>@G�R�G1{F?�MNG#>&� k |LG#KXG#W�|mS³V�G�|mK�W�Aa�&_D`z;oCFQNS1?�{FQ´;ZW��N? |mW�n
AL?�|XC�G#K�A³?�EHG#W�KD~�|LGBALV�GHG1½ZG#S1ADCFR�G�Q�G#KLK¼?��°R�W�|DCF?�~NK�E8~@{FADC�S1?�EHM�~�A³G�|mK��g?�|�ALV�G1CF|�|1W�>�W�|�W�M�M@{±C�S�W�ADCF?�QNK²1 ß�: 3²�8_lA

: <



C�KaW�Q�C�Q@ALG�|LG#KXADCFQ�}6M�|L? }�|mW�E �g?�|�KDAL~N> k CFQ�}6A1W�KD��MNW�|mW�{±{FG1{±C©KXEP�NG#S�W�~NKDG8?��®CFAmK^VNW�|1>�|LG#W�{FngADCFEHGÀ|LG�/ ~@C�|³G�EHG�Q(A1K�I
W�QN>B�NG#S�W�~NKXGaALV�G�KlCFp�Ga?��ZALV�G�CFQ�M�~�A�>�W�AmW�KXG�A/C�Kv{ÍCFE8CFALG#>�� k M�V k KlC�S�W�{ZM�|L?�MoG�|LADCFG#K¿?��ZALV�G�|mW >�W�|°KDG�QNKX?�|#�/`^V�G
AmW�KX�H}�|mW�M�V��g?�|�A³V�G�|mW�>�W�|aW�M�M@{ÍC�S�W�AXC�? QUC�K�KXV�?	��Q�C�Q i CF}�~�|LG��o� 9 �

scale
reduce

r

d

c

input output
corner
turn

col
FFTs thresh

i CF}�~�|LG��o� 9 = t W�>�W�|�AmW�KD�H} |mW�M�V��g?�|�?�Q�G�CFQ�M�~�A�W�|L|mW k

Z*[�\e�h¦���,¬«"[N¦4[N§ §F��§][N§©ªN�e¦	�©��Â®¯Ð�
`^V�G�M�|L?�}�|1W�EPCFQ�M�~�AmK�>�W�AmWÃ�x|L? E WKlCFQ�}�{FG�KDG�QNKX?�|HW�{F?�Q�}&³ 7 �&C�QN>@G�MoG�QN>@G�Q(A&´�µ »�¶o¶N·#É·¶ �Uã/R G�| k 9 E8C±{Fn
{±C�KDG#S1?�QN>�K�I®�g?�|�G#W�S³VÄS³VNW�Q�Q�G1{²I/ALV�GHM�|³?�}�|mW�EÊ|LG#S1G1CFR�G#KR¸ 7 9 <#Y�S1?�EHM@{FG c R�G#S1AL? |mK�?��¿{FG�Q�}�ALVb¹ 7 <#Ü�I�?�Q�G
W��gALG�|�ALV�G8?�ALV�G�|�C�Q¾ALV�GÀ�x?�|³E ?��rW�Q�¹ Ú ¸�S1?�EHM@{FG c W�|L|1W kfg d W�KLKD~�E8CFQ�}�ALV�G8S1?�{F~�EHQ´E6W�Îs? |�?�|m>@G�|DCFQ�}�?��
i ? |LAL|mW�Qef1� y A�W�V@C�} V�n {�G�R G1{ÌIvG#W�SLVÐC�Q�M�~�A8W�|L|mW kVg C©K¼M�|L?�S1G#KLKDG#>&CFQ´ALV�G[�x?�{±{F?��^CFQ�}U��W k = d <�fRº�» º ¶N· ºª¼.½@º ¶
ALV�G`¹ Ú ¸ÀCFQ�M�~�AËW�|³|mW k A³?8�x? |LE Wª¸ Ú ¹�W�|L|1W k � d Y�fvT®G�|X�x?�|³El¹ËCFQN>@G�MNG�QN>@G�Q@A`¸�ngMo?�CFQ(A i/i `�K�� d w@f O ?�Q@R�G�|LA
ALV�G�|LG#KD~@{FADCFQ�}HS1?�EHM@{FG c ¸ Ú ¹�W�|L|mW k AL?�W¼|LG#W�{¿¾ Ú ¹�KD~��NW�|L|mW k I|¾ 7 �(ÜJI�� k |LG�M@{�W�S³CFQ�}HG#W�S³VHG1{FG�EHG�Q@Aji]ÀVH�Á
CFQ�ALV�Gj¾ Ú ¹ÀKD~��NW�|L|1W k �^CFALV�CFAmK¿KLS�W�{FG#>�E6W�} Q@C�A³~N>@G S i K À�Á K DF¸o� d ��f¥`^V�|LG#KXV�?�{�>�G#W�SLV�G1{FG�EHG�Q@AAiÃÂÅÄ¼?��ZALV�G
KD~��NW�|³|mW k ~NKlCFQ�}UW6S1~�AL?�½ÄALVNW�A�C�K�W8�g~�QNS1ADCF?�Q?��Wi ÂÅÄ W�QN>&ALV�G8KD~�EP?���ALV�GHKD~��NW�|L|mW k G1{FG�EHG�Q@AmK��Àã®{FG�EHG�Q@AmK
ALVNW�A�W�|³G�W��N?�R�G�ALV�G�A³V�|LG#KDV�?�{�>UW�|LG�KDG�A�AL?B~�Q@C�A k ��G1{FG�EHG�Q@AmK��oG1{F?	��ALV�G�ALV�|³G#KDV�?�{�>UW�|³G�KDG�A�AL?8p�G�|L?N�

`rV�GËS1?�|³Q�G�|°A³~�|LQH?�MoG�|mW�ADCF?�QBC�K^G�/�~@CFR�W�{FG�Q(A�A³?�WÀAL|mW�QNKXMN?(KDG�I@KD?�CFA�S�W�Q�MN?�A³G�Q(ADC�W�{±{ k C�QN>@~NS1G8W�S1?�EBM@{�G�A³G
G c SLVNW�Q�} G���V�G�|LG�G#W SLV8M�|L?�S1G#KLKD?�|^S1?�EHE8~�Q@C�S�W�ALG#K®�^CFALVBG�R�G�| k ?�ALV�G�|/M�|L?�S1G#KLKD? |#� y K®�^CFALVBALV�G�<#ä i/i `�I�ALV�G
S1?�{F~�EHQ i/i `�K�IoKLS�W�{±CFQ�}NIZW�QN>�A³V�|LG#KDV�?�{�> CFQ�}�?�MNG�|1W�ADCF?�QNK�S�W�Q�NG�QNW�AL~�|mW�{±{ k G c M�|LG#KLKDG#>&~NKlCFQ�}US1?�Q@R�G�Q@ADCF?�QNW�{
>�W�AmWrMNW�|mW�{±{FG1{JS1? QNKDAL|L~NS1AmK%� i ~�|³ALV�G�|#I�ALV�G/|LG#>@~NS1ADCF?�Q8?�MoG�|mW�ADCF?�Q�|LG�/ ~@CF|LG#K/W�Q�G1âÃS³CFG�Q@A¥|³G#>@~NS1ADCF?�Q8EHG#SLVNW�Q@C©KXEU�
��?	�^G�R�G�|�I�ALV�G�EH?@KDA¿C�Q@ALG�|LG#KXADCFQ�}ÃS1?�EBM�~�AmW�ADCF?�QNW�{ZM�|L? MNG�|LA k ?��®ALV�G�|mW�>�W�|^�oG�QNSLV�E6W�|L��C�K^ALV�G��²W�S1A^ALVNW�A^ALV�G
KlCFp�G�MNW�|1W�EHG�ALG�|mK¹@I
¸oI
³�I�W�QN>�¾¸W�|LG�>@G�ALG�|LE8CFQ�G#>B� k EH?�ALV�G�|/QNW�AL~�|LG�W�QN>8ALV�G^M�|L? MNG�|LADCFG#Kv?���S1~�|L|³G�Q(A�KDG�QNKX?�|
ALG#S³V�Q�?�{F?�} k ��`^V�G8{F~ c ~�| k ?���KlCFEHM@{ k CFQNS1|LG#W KlCFQ�}�A³V�G6>�W�AmW&KDG�A�KlCFp�GÃKsC�EBM@{ k >@?@G#K�Q�?�AÀG c C�KDA¼C�Q�ALV@C�K�S�W KDG��
`^V�G8W�EH?�~�Q@A�?���W�R	W�C±{�W��@{FGÀ{�?���n {FG�R�G1{°>�W�AmW8MNW�|mW	{Í{FG1{±C�KDEÊC�K^{±CFE8CFALG#>eI®KD?6W�>�> CFADCF?�QNW�{/MNW�|mW	{Í{FG1{±C�KDEÑE8~NKDA�S1?�EHG
�g|L?�EÑV@CF}�V�G�|³n {�G�R G1{ËAmW KD�MNW�|mW�{±{FG1{±C©KXEU�¬;oCF��G�ALV�G i/i `ÕG c W�EHM@{FG#K�IvC�Q�M�~�A�>�W�AmWKDG�AmKÀW�|LGBC�QN>@G�MoG�QN>@G�Q(A�I�KD?
�N? ALV�|LG�M@{±C�S�W�ADCF?�Q´W�QN>US³{F~NKDA³G�|DCFQ�}6?��/ALV�G�AmW KD�6} |mW�M�V�W�|LG�MN?@KLKlCF�@{FG��

�R����� Æ Ç8È�«�¯�¦8¡eÉ�ÊeÈB¯B¨RÊ§É�«"ÊW£*ÊW¤

`^V@C�K�KXG#S1ADCF?�QÄ��W�K�G c AL|mW S1ALG#>��x|L? EPALV�G i c �oG�QNSLV�E�W�|L��K�>@?�S1~�EHG�Q@A�� k ]�é �aW	{Í{�W�|³?�Q´G�A�W�{²��]�Q�G���W k AL?
ALV�G i c M�|L?�ÎDG#S1A�V�?�EBG�MNW�}�G�C�K�=
ê�ë�ë#ì/í²î�î�ï	ï�ï®ðDñ�òhðDñ1ó�ô¥ðDõ�ö�ô�íg÷�ø	ø@ù�î#ú�û@ò#î ñ#òeðDñmó�ô®ðsõ�ö�ô(î1ì�ü�ý�þ�õ�ñ�ë�î ÿ1ï�ú�ü�ì(î1ó�õ1ó���õ1ü�î#û���î1ì�ô���� ÿ#ñ#î�ï	ï�ï�î#û��®ðFê�ë�ó��

`rV�G��x~@{±{ i c AmW KD�(ngMNW�|mW�{±{FG1{¥�NG�QNS³V�E6W�|L�UKX~@C�A³G�C©K�W�R	W�C±{�W��@{FGHW�A

û�ë�ì�í²î�î�ï�ú#ü�ì/ðDñ�òhðDñ1ó�ô¥ðDõ�ö�ô î ô�ò ü�î�ú��(ý��(î�û��
	 ñ%ý�ö õ	ò#î�ë�ì(ò1ô�ÿ�ë�õ

: Y



err
0

diff
0

displayreduce

err
15

err
1

diff
15

diff
 1

camera

m

n

ref
match1

match2

broad
cast

difference images

error images

disparity image

camera inputs

i CF}�~�|³G��N� : =¥�&~@{FADCF�NW�KDG1{±CFQ�G6KDALG�|LG�?BAmW�KD�H} |mW�M�V��g?�|�?�Q�G�CFQ�M�~�A�>�W�AmW8KDG�A

����(���� ���������������
�� "!$#&%('���)
����
�� *!
+ Âe��¤¥�",���¦�§©¨¥�g�eª¬«¥¦��h®§©�N¯
`^V�G�E8~@{FADCF�NW�KDG1{±CFQ�G�KDA³G�|LG�?~NKDG#KHW�Q¬W�{F}�?�|DCFALV�E >@G�R�G1{F?�MoG#>ÒW�A O W�|LQ�G�}�CFGÃ�&G1{±{F?�QÒA³VNW�A�}�CFR�G#K[}�|LG#W�ALG�|8W�S1n
S1~�|mW�S k CFQ >@G�M�ALVALV�|³?�~�}�VALV�GH~NKDG8?��^EH?�|LG8ALVNW�Q�AD�^?�S�W�EHG�|mW�KR1�¢(<�3²��_lA�C�K�W�Q&CFQ(A³G�|LG#KDADCFQ�}UM�|³?�}�|mW�EÊ�g?�|
KDAL~N> k CFQ�}6A1W�KD�HMNW�|1W�{±{�G1{±C�KDEÞ�NG#S�W�~NKDG¼CFAaS1?�Q@AmW�CFQNKaKsC�} Q@CÍµhS�W�Q(A�W�EH?�~�Q@AmK¿?��/�N?�A³V�C�Q@ALG�|LngA1W�KD��W�QN>�CFQ@AL|mW�ngAmW KD�
S1?�EHE8~�Q@C�S�W�ADCF?�Q"1 ¡�¡ 3²I�W�QN>��NG#S�W�~NKDG�Iv{±CF��GUALV�G�|mW�>�W�|�G c W�EHM@{FG�I¿ALV�GUKlCFp�G�?���ALV�GBC�Q�M�~�A�>�W�AmWKDG�A1K�S�W�Q�Q�?�A
�NG8G#W�KsCÍ{ k C�QNS1|³G#W�KDG#>e��]�~�|�CFEHM@{FG�EHG�Q@AmW�ADCF?�Q&C�KaW >�W�M�ALG#>��g|L?�EÊWHM�|LG�R CF?�~NK�>�W�AmW�ngMNW�|mW�{±{FG1{¥CFEHM@{FG�EHG�Q@AmW�AXC�? Q
��|DCFALA³G�Q�C�QWHKDMoG#S³C©W	{ÍCFp�G#>&CFE6W�}�G�M�|L?�S1G#KLKlCFQ�}B{�W�Q�}�~NW�}�G�1 ¡�ß 3²�

Z*[�\e�h¦���,¬«"[N¦4[N§ §F��§][N§©ªN�e¦	�©��Â®¯Ð�
i CF}�~�|LG��N� : KXV�?	��K�A³V�G�AmW�KD��}�|mW�M�V¾�g?�|8ALV�GUKDALG�|LG�?¾M�|L?�}�|mW�EU�´_lQ�M�~�A6S1?�QNKlC�KDAmKB?��aA³V�|LG�GVX Ú @¬CFE6W�}�G#K
W�SB/ ~@CF|LG#>¸�g|L?�E ALV�|LG�GV�?�|XC�p�? Q(AmW	{Í{ k W	{ÍCF}�Q�G#>eI¼G�/�~NW�{±{ k KDMNW�S1G#>zS�W�EHG�|mW�K�� ]�Q�GCFE6W�} GUC�K�ALV�G º ·.Ë�· º ·#¶ ´ ·ÌÎÍ »4Ï�· IeA³V�GH?�ALV�G�|�AD�°?�W�|LGfÍ » ¼ ´�µÐÌÎÍ »�Ï�·�¶ � i ?�|�G#W�S³V?��Ë< : > C�KDMNW�|XC�AXC�G#K%Ic¸ 7 Ü�Ñ�Ò4Ò�Ò�Ñ�< 9 I�A³V�G8µN|mKDA�E6W�AmSLV
CFE6W�}�G�C�K�KXV@CÍ�gALG#>�� k ¸8M@C c G1{�K�IoALV�G�KDG#S1? QN>BC�E�W�}�G�C�KaKXV@CÍ�gALG#>�� k Yz¸8M@C c G1{�K�� yÔÓ Ì Õ · º ·#¶ ´ · ÌÎÍ »�Ï�· C�K¿�x? |LEHG#>
� k S1?�EBM�~�ADCFQ�}ÄALV�GKD~�E ?���K�/ ~NW�|LG#>¬> C±½ZG�|LG�QNS1G#K��NG�AD�^G�G�Q¬ALV�GS1?�|L|LG#KDMo?�QN> CFQ�}ÄM@C c G1{�K�?��ËA³V�G�|LG1�xG�|³G�QNS1G
CFE6W�}�G�W�QN>BALV�G�KDV@C±�xALG#>�E�W�AmS³VHCFE6W�} G#K��/\�G c A#I�W�Q · º1º » º ÌÎÍ »�Ï�· C©Kv�g?�|LEHG#>B� k |LG�M@{�W�S³CFQ�}HG#W�S³V6M@C c G1{ZCFQ�ALV�G
> C±½ZG�|LG�QNS1GHCFE6W�}�G8�^CFALV´ALV�GHKD~�EP?��^ALV�GHM@C c G1{©K¼CFQÄW�KD~�|³|L?�~�QN> CFQ�}Ä<#w Ú <#w��^CFQN>@?���� y�Ó Ì ¶²Ç�» º Ì ¼.Ö Ì�Í »�Ï ·
C�K�A³V�G�Q��g?�|LEHG#>�� k µNQN> CFQ�}NIJ�x? |aG#W�S³VUM@C c G1{²IeALV�G�> C�KDMNW�|XC�A k ALVNW�A�E8CFQ@CFE8CFp�G#K�G�|L|L? |#� i CFQNW�{±{ k IeALV�G8>@G�M�ALVU?��
G#W�S³V�M@C c G1{®C�Ka> C�KDM@{�W k G#>UW K�WHKlCFEHM@{FGÀ�x~�QNS1AXC�? QU?��ZCFAmK�> C�KDMNW�|DCFA k �

`rV�G°KDALG�|³G�?aM�|L? }�|mW�Ez|³G�/�~@CF|LG#K�G1âÃS³CFG�Q(A/EBG#SLVNW�Q@C�KDE�K��x?�|���|L?(W�>�S�W�KXADCFQ�}ËW�QN>¼|LG#>@~NS³CFQ�}�{�W�|L}�G^>�W�AmW�KDG�AmK��
`^V�G8S1?�EHM�~�AmW�AXC�? QU?���ALV�G8> C±½�G�|³G�QNS1G�CFE6W�}�G#K�|³G�/�~@CF|LG#K�KlCFEHM@{FG8MN?�C�Q@AD�^C�KDG8?�MNG�|1W�ADCF?�QNK�?�QUALV�GÀALV�|LG�G¼C�Q�M�~�A
CFE6W�}�G#K�W�QN>´S�W�QALV@~NK��NGHQNW�A³~�|mW�{±{ k G c M�|LG#KLKDG#>�rC�A³V i ?�|³AL|mW�Q ¡ Ü6W�|L|mW k KDAmW�A³G�EHG�Q(A1K���`^V�GHS1?�EHM�~�A1W�ADCF?�Q
?��^ALV�GHG�|L|L? |�C�E�W�}�G#K�C�K8KD?�EBG���VNW�A�EH?�|³G�CFQ@ALG�|LG#KDAXC�Q�}oI¥�oG1CFQ�}ÐKsC�E[CÍ{�W�|8AL?UW�S1? Q(R�?�{�~�AXC�? QÄ?�MoG�|mW�ADCF?�QZ��`^V�G
S1?�Q@R�?�{F~�ADCF?�QUS�W�Q��oG�EH?�>@G1{�G#>&W�K^W8äÀ] y ;Z;��V�G�|³G�ALV�G�{F?(?�M�CFALG�|1W�ADCF?�QNK^?�MoG�|mW�ALG�?�Q�?�R�G�|D{�W�M�M@CFQ�}H|³G�}�CF?�QNK
?��¥A³V�G�C�E�W�}�G�I���V@C�S³VUEHG#W�QNK�A³VNW�A^M�|L?�S1G#K³KD?�|mK^E8~NKDA�S1?�EBE�~�Q@C�S�W�A³G��NG1�g?�|LG�ALV�G�{F?@?�M�CFALG�|mW�ADCF?�QNK�S�W�Q��oG�}�CFQ
G c G#S1~�ADCFQ�}N� y K®�^CFALVHALV�G i/i `�W�QN>8|1W�>�W�|®M�|L?�}�|mW�E6K�I�ALV�G�>�W�AmW�KXG�AmK/W�|LG¿CFQN>@G�MNG�QN>@G�Q@A#INKD?��o?�ALV8|LG�M@{±C�S�W�ADCF?�Q
W�QN>�S³{F~NKDALG�|XC�Q�}�?���ALV�G�A1W�KD�H}�|1W�M�VUW�|LG�Mo?(KLKlCF�@{FG��

�R���A× ØÙ¯�£"É*ÚªÊ]©ÛÉ*¯BÜÝÇ8È�¡]«E¯�¤Þ¨
ß]à|á�â]âMã�ä�åMáPæ
ç²èeé
âã�ê�å�ë�é
ä�åìã�íÀ�îëìæ
ï§å�à�ãñð°��Jò*ê�ó�ãBç(ä�à�ï5éÃë�ô�â]í|æ�ä�õ�ï�ãBç|åWó|öf÷�éùø�é4úûú�é�ë�æ
ç²ãBåWéFúýüA÷eç�ãjèeé4ö
å�æ�åìà�ã`ò*ê2þ�ë�æ Î;ã�ä�å]à�æ
ï8ãÞþ(é�ÿ
ã�á�â��
ê�ë�ë#ì/í²î�î�ï	ï�ï®ðDñ�òhðDñ1ó�ô¥ðDõ�ö�ô�íg÷�ø	ø@ù�î#ú�û@ò#î ñ#òeðDñmó�ô®ðsõ�ö�ô(î1ì�ü�ý�þ�õ�ñ�ë�î ÿ1ï�ú�ü�ì(î1ó�õ1ó���õ1ü�î#û���î1ì�ô���� ÿ#ñ#î�ï	ï�ï�î#û��®ðFê�ë�ó��

���



output
hour

chem/
vert

 trans

input
hour

pre-
trans

horiz
trans

horiz
trans

horiz
trans

horiz
trans

horiz
trans

horiz
trans

l
s

p

chem/
vert

 trans

chem/
vert

 trans

Number of steps
changes each hour

ò*áPÿ
õ�ë�ã���ü��	�ß�ézâMô5ÿzë�é�þ�à�
.æ
ëeæ
ç�ãÞà�æ
õ�ë æ�
cåìà�ã`é4áPë�âMà�ã�íVâ;á ïRõ|ú�é�åMáPæ
ç

ßAà�ã
îõ|úûú�ò*ê2å�ézâMô	�.þ(éÃë�é4úûúPã�ú�ó(ãBç(äìà�ï5é�ë�ôVâÅõ|á åìã�á â�é��Fé4áûú�é�ó|úPã�é�å
û�ë�ì�í²î�î�ï�ú#ü�ì/ðDñ�òhðDñ1ó�ô¥ðDõ�ö�ô î ô�ò ü�î�ú��(ý��(î�û��
	 ñ%ý�ö õ	ò#î�ë�ì(ò1ô�ÿ�ë�õ
���������� ���������������
�� "!$#&%('���)
����
�� *!
+ Â������",������������� "!���#%$&���('
ß]à�ã&é4áPë�âMà�ã�íxâ�áPïªõ|ú�é�åÅá æzç á�âfâ�áPÿ
ç|á±µräBé�ç�åÅú öxï�æ
ë�ã�ä�æ
ï�þ|úPã�ê�å�à(é�ç å�à�ã�þ�ë�ã��zá æzõ(â²ã�ê=é�ï8þ|ú ã�â)
îëìæ
ï�åìà�ãÐò*ê
ó(ãBç(äìà�ï5é�ëìô�âBü ß]à�ãVïRõ|úPåMá�â�äBé4úPãbé4áPë�âMà�ã�ítï�æ�í|ã�úñäBé�þ�åìõ�ë�ã�â²å�à�ã*
îæzë�ï5é�åMáPæ
ç,+]ëìã�é
ä�åMáPæ
ç,+jéÃç(í�åìë�é�ç(âMþ�æ
ë�å�æ�

é�å�ï8æ�âMþ�à�ãBëMá�ä�þ(æ�úûúPõ�å�é�ç|å�âé�ç(í ë�ã�ú�é�åìã�íªäìà�ãBïRá�äBé4úrâMþ�ã�äìáPã�âj1 ��� + � �B3�ü&-�å"á�â�éÃçÞáPç�åìãBë�ã�âMåMáPç�ÿªéÃþ�þ|ú á�äBé�åÅá æzç�ó(ã�äBé�õ(âÅã
áPåRë�ã�/
õ|áPë�ã�â8éVí|ö|ç(é�ïRá�ä²å�é
âMô�þ(é�ë�é4úûú ã�úeï�æ�í|ã�ú.+�é�ç(í ó(ã�äBé�õ(âÅãVízáÍ½"ãBë�ãBç|åRþ(é�ë�å�âñæ�
eå�à�ãfé�þ�þ|úûá äBéÃåMáPæ
çbã�ê�à|áPó|áPå
è]á�í|ã�úPö/��é�ë�özá ç�ÿ²é�ï�æ
õ�ç|å�â]æ�
�ä ÷1032,2Ðþ(é�ë�é4úûúPã�úûá âÅïVü

ßAà�ã�é4áPë�âMà�ã�í é�þ�þ|úûá�äBé�åMáPæ
ç�â�áPïRõ|ú�é�å�ã�â²å�à�ã�ó(ãBà(é��zá æzë5æ�
Þå�à�ã�é4áPë�âMà�ã�ítï�æ�í|ã�ú èeà�ãBçTáPå�á�âfé�þ�þ|úûáPã�í å�æ
4 äìà�ãBïRá�äBé4úªâMþ�ã�äìá ã�â5+ ízá�âMåìëMáPó�õ�å�ã�í æ��
ãBë5í|æ
ï²é4áPç(âfä�æ
ç�å�é4áPç|á ç�ÿ76tÿ
ëMá�ítþ(æÃá ç|å�â8áPç ã�é
äìàJæ8
:9`é�å�ï8æ�âMþ�à�ãBëMá�äú�é4ö
ãBë�âBü ß�ö|þ|á�äBé4ú;��é4úPõ�ã�â5é�ëìã 4Ð7 ��< âMþ�ã�äìá ã�â5+ < Ü�Ü�=>6?= < Ü�Ü�Ü�ÿ
ëMá�í þ(æÃá ç|å�â�+�é�ç(í"9 7 < é�å�ï8æ�âMþ�à�ãBëMá�ä
ú�é4ö
ãBë�âBü^Ù�ã�äBé�õ(âMã`æ8
�å�à�ãÞïRõ|ú åÅá âìäBé4úPã�ÿ
ëMá�í�+�å�à�ã ãBç�åÅá ëìã`ç�æ
ë�åìà�ã�é
âMå�ãBë�çA@eç|áPå�ã�íCB
å�é�å�ã�â äBé�çVó�ãªï8æ�í|ã�úPã�í�è]áPå�à
þ�ë�æ
ó|úPãBï5âAáPçVå�à|á�âeâ;áEDBãRë�éÃç�ÿ
ã
ü&0 å�æzå�é4ú"æ�
�é�ó(æ
õ�åF�G�GRä�à�ãBï á äBéFúcë�ã�ézä�åMáPæ
ç(âeé�ë�ãÞï8æ�í|ã�úPã�í�ü
HI�� (#%����J�K�'
ß]à�ã²þ�ë�æ
ÿ
ë�é�ï±ä�æ
ï8þ�õ�å�ã�âñá çbåMè]æVþ�ëÅá ç(äìáPþ|úPãVþ�à(ézâMã�â��ILNM�Ojà�æ
ëÅáEDBæzç�å�éFúWå�ë�éÃç(âMþ(æ
ëìåPL�õ(â�áPç�ÿ�é)Q(ç|áPå�ãfã�úPãBï�ãBç�å
ï�ãBå�à�æ�ífèAá åìàVë�ãBþ�ã�é�å�ã�í�é�þ�þ|úûá�äBé�åMáPæ
ç�æ�
�é5ízáPë�ã�ä�åÞâMæ�úR�
ãBë�ON+S
.æ�úûúPæFè]ã�í{ó�öALTF�O äìà�ãBïRá�âMå�ëìö(-U�zãBë�åMá�äBé4úå�ë�é�ç(âMþ�æ
ë�å
L�õ(â�áPç�ÿfé�ç²áPå�ãBë�é�åÅáE�zã�+�þ�ë�ã�ízá�ä�å�æ
ëV��ä�æzë�ë�ã�ä�å�æ
ë ï�ãBå�à�æ�íWO�üò*á ÿzõ�ë�ãX�(üE�ñí|ãBþ|á�ä�å�â å�à�ãÞå�ézâMô5ÿzë�é�þ�àY
îæ
ë æ
ç�ãÞà�æ
õ�ëeæ�

â�áPïRõ|ú�é�å�ã�í åMáPï�ã
üZ-�ç�þ�õ�å á�â`é�ç�9\[ 4 [/6&ä�æ
ç(ä�ãBç|å�ë�éÃåMáPæ
ç�é�ë�ë�é�ö
ü]-�ç|áPåMá�é4újä�æ
ç(ízáPåMáPæ
ç(âRé�ëìã`áPç�þ�õ�å]
.ë�æ
ïÝízá�âMô
L_^�p	`ba�m�c(u�a�nWO_+�é�ç(í8áPç�éRþ�ë�ãBþ�ë�æ�ä�ã�â�â�áPç�ÿ²þ�à(é
âMã
.æ
ëeå�à�ãÞà�æ
ëÅáEDBæzç�å�éFú¿åìë�é�ç(âMþ�æ
ë�å]þ�à(é
âMã�â å�æ]
îæÃú úPæ�èX+�åìà�ãQ(ç|á åìã
ã�úPãBï�ãBç|å2âMåÅáed"ç�ã�â�â ï5éÃå�ëMáûêf
.æ
ëRã�é
äìà ú�é�özãBëRá�â�é
â�âMãBïRó|úPã�íbé�ç(íg
�é
ä�å�æ
ëìã�íhL�`�n�}�m�n�o�p�qbO�ü&ß]à�ãVé�å�ï8æ�âMþ�à�ãBëMá�ä
ä�æ
ç(ízáPåMáPæ
ç(â�äBé�þ�å�õ�ë�ã�í²ó|ö�å�à�ã`âÅåMá�d¿ç�ã�âìâ]ï5é�å�ëÅá êfé�ë�ãÞé
â�âMõ�ï�ã�í²åìæªó�ã`ä�æ
ç(âMå�éÃç�åeí|õ�ëMáPç�ÿ�å�à�ã`â;á ïRõ|ú�é�å�ã�í²à�æzõ�ëU+
âMæRå�à|á�â]âMå�ãBþ8á�â]þ(ãBëi
.æ
ë�ï8ã�í�jMõ(âMå]æ
ç(ä�ã�þ(ãBëeà�æ
õ�ë4ü�ß]à|á�â á âk
îæ�úûúPæ�è]ã�í�ó|ö5éRâMã�/zõ�ãBç(ä�ãÞæ�
câMå�ãBþ(âmlÛå�à�ãÞç|õ�ïªó�ãBë
æ�
câÅå�ãBþ(â�á�â]æ
ç�ãÞæ�
Eå�à�ãeáPç|áPåMá�é4ú�ä�æ
ç(ízáPåMáPæ
ç(ânl èeà�ãBë�ãÞã�é
äìàVâMå�ãBþfä�æ
ç(â�á�âMå�âAæ�
cé à�æ
ëMáRDBæ
ç|å�é4ú"å�ë�éÃç(âMþ(æ
ëìåWþ�à(ézâMã�+

.æ�úûú æ�è]ã�í�ó�öVé²äìà�ãBïRá�âMå�ë�ö�-U�
ãBë�åÅá äBéFúcå�ë�é�ç(âMþ(æzë�åeþ�à(é
âMã�+o
.æ�úûú æ�è]ã�í�ó�öVéÃç�æ
å�à�ãBë�à�æ
ëMáRDBæ
ç|å�é4úå�ë�é�ç(âMþ�æ
ë�åeþ�à(ézâMã
ü
p�ézä�à&à�æzëMáRDBæ
ç�å�é4ú�å�ë�é�ç(âÅþ(æ
ë�åÞþ�à(ézâMã�þ(ãBëq
îæ
ëìï5â�9 4 ó(ézä�ô�âMæ�úR�
ã�â�+*æ
ç�ãZ
.æ
ëÞã�é
äìà�ú�é4ö
ãBë`é�ç(í&âMþ�ã�äìáPã�âBüI0 ú ú]ï5é4öó(ãRä�æ
ï�þ�õ�å�ã�í8áPç(í|ãBþ�ãBç(í|ãBç�åMúPö��"à�æ�è]ã��
ãBëU+r
.æ
ë]ã�é
ä�à²ú�é4ö
ãBë;9i+�é4úûú�ó(ézä�ô�âMæ�úR�
ã�â]õ(âÅã`å�à�ã`â�éÃï�ã
ýézä�å�æ
ë�ã�í8ï5é�å�ëÅá ê
gs üeß]à�ãªäìà�ãBïRá�âMå�ëìö(-U�zãBë�åMá�äBé4úå�ë�é�ç(âMþ�æ
ë�å]þ�à(é
âMãRþ�ãBëi
îæzë�ï5âeé�ç{áPç(í|ãBþ(ãBç(í|ãBç|åªä�æ
ï�þ�õ�å�é�åMáPæ
çI
.æ
ëeã�ézä�à�æ�
�å�à�ã6�ÿ
ëMá�í�þ(æÃá ç|å�âBü ÷eõ�å�þ�õ�å
îæzëjå�à�ãRà�æ
õ�ë�á�âÞé�ç�õ�þ�í�é�å�ã�í�ä�æ
ç(ä�ãBç|å�ë�é�åMáPæ
ç&é�ëìë�é4ö�+(èeà|á�äìà�á�â�å�à�ãBç�áPç�þ�õ�å`å�æ²å�à�ã
ç�ã�ê�åeà�æ
õ�ë�ü

0tç�õ�ïRó�ãBë�æ�
�áPç|å�ãBë�ã�âMåMáPç�ÿñá âìâMõ�ã�â�é�ëÅá âÅãeèeà�ãBçRè]ãWï²é�þRå�à�ãjé4áPë�âMà�ã�í å�æ é�þ(éÃë�é4úûúPã�ú¿âMö�âMå�ãBïVü�-�ç�åìà�ãWæzå�à�ãBë
ã�ê(é�ï�þ|úPãfþ�ë�æ
ÿ
ë�é�ï5âÞè]ã²à(é��
ã2ízá�â�ä�õ(âìâMã�í�+�åìà�ã5ç|õ�ïRó(ãBë�æ�
�å�é
âMô�â�á�âRô|ç�æ�èeç�éÃåªä�æ
ï�þ|áûúPãVåÅá ï8ã
ü&øeæ�è]ã��
ãBëU+

� �



áPç�åìà�ã2é4áPë�âÅà�ã�í&þ�ë�æzÿ
ë�é�ï/+*å�à�ã�ç|õ�ïRó(ãBëRæ�
eå�ë�é�ç(âÅþ(æ
ë�å�-Fä�à�ãBï á âÅå�ë�ö�-�å�ë�é�ç(âÅþ(æ
ë�åÞâMå�ãBþ(ât
.æ
ëÞã�é
äìà�à�æzõ�ëÞá�â ç�æ
å
ô|ç�æFè ç�õ�ç|åMáûúWëìõ�ç�åMáPï�ã�+*èeà|á�ä�à áPï�þ|úûáPã�âªé�í|ö�ç(éÃïRá�äRï�æ�í|ã�úWæ�
]å�é
âMô�þ(é�ë�é4úûúPã�úûá âÅïVü�0eú�âMæ(+Eâ�áPç(ä�ã�å�à�ã�æzõ�å�þ�õ�å
ä�æ
ç(ä�ãBç|å�ë�é�åÅá æzç�é�ë�ë�é�ö²æ�
æ
ç�ã`à�æzõ�ëeá�â å�à�ãÞáPç�þ�õ�åÞå�æ�åìà�ã`ç�ã�ê�åjà�æ
õ�ë�+(ë�ãBþ|úûá�äBé�åMáPæ
ç æ�
cåìà�ã`å�é
âÅô5ÿ
ë�é�þ�àfá�â ç�æ
å

.ã�é
â�áPó|úPã�+ré
âWá å èAézâ]è]áPå�àfå�à�ã þ�ë�ã��
áPæ
õ(â ã�ê(é�ï�þ|úPã`þ�ë�æzÿ
ë�é�ï5â�ü

0�ç�æ
å�à�ãBë�á�â�âÅõ�ãRá�â�å�à(é�å�å�à�ãRþ�ë�ãBþ�ë�æ�ä�ã�â�â�áPç�ÿ�þ�à(é
âMã�+�å�à�ãRå�ë�éÃç(âMþ(æ
ëìåjþ�à(é
âÅã�+"é�ç(í�å�à�ã�ä�à�ãBïRá�âMåìë�ö�þ�à(é
âMã
à(é��
ãu�zãBë�ö`ízá�d¿ãBëìãBç�å*úPã��
ã�ú�âæ�
(æ
ób�zá æzõ(â�v ÷1032�2²þ(é�ë�é4úûúPã�úûá âÅïÔó�ã�äBé�õ(âMã]å�à�ã]â�áRDBã�âæ�
�å�à�ãeízá�d¿ãBëìãBç�åízáPï�ãBç(â�áPæ
ç(â
æ�
jåìà�ã2ä�æ
ç(ä�ãBç|å�ë�éÃåMáPæ
ç�éÃë�ë�é4ö&ízáed"ãBë�ó|ö&æ
ë�í|ãBë�â æ�
eï5é�ÿ
ç|áPå�õ(í|ã
ü ò�æ
ë ã�ê=é�ï8þ|ú ã�+�å�à�ã²þ�ë�ãBþ�ë�æ�ä�ã�â�â�áPç�ÿ þ�à(é
âMã
áPç(í|ãBþ(ãBç(í|ãBç|åMúPö�ä�æ
ï�þ�õ�åìã�âjâMåÅáed"ç�ã�â�â ï5é�åìëMá�ä�ã�â1
.æ
ëeã�é
äìàfú�é4ö
ãBë��=õ�çb
îæ
ëìå�õ�ç(é�å�ã�úPöfå�à�ãBë�ãRé�ë�ã æ
ç|úPö < ú�é4ö
ãBë�â�+�âMæ
å�à�ã�æ
ó	�záPæ
õ(â,v ÷1032�2fé�þ�þ�ë�æ�é
äìàÞè]áûúûú�õ(âÅã < þ�ë�æ�ä�ã�â�âMæzë�âBü�ß*æ�ÿ
ãBå"ó(ãBåìå�ãBë"õ�åMáûúûáRD�é�åMáPæ
ç,+
è]ã�ïªõ(âÅå"þ(é�ë�é4úûúPã�úûáRDBãeå�à�ã
ä�æ
ï�þ�õ�å�é�åMáPæ
çY
îæ
ë]ã�é
äìà8ú é4ö
ãBë�+�æzëWè]ã�ïRõ(âMå]å�ë�öRå�æRãBï�þ|úPæ�ö5å�ézâMôRþ(é�ë�é4úûúPã�úûá âÅï�å�æRþ|áPþ(ã�úûáPç�ã�å�à�ãÞä�æ
ï�þ�õ�å�é�åMáPæ
ç

.æ
ëeã�é
äìà²ú�é�özãBëU+|æ
ëeó(æzå�à"ü

ßAà�ã�á�â�âÅõ�ã�â*á çb�
æ�úR�
ã�íñáPç�ï5éÃþ�þ|á ç�ÿÞåìà�ãWåìë�é�ç(âMþ�æ
ë�å"þ�à(é
âÅãAéÃë�ã�þ(é�ëìåMá�ä�õ|ú éÃëMúPö`áPç|å�ãBë�ã�âMåÅá ç�ÿ�ü1B�áPç(ä�ãeå�à�ãBë�ã]é�ë�ã
9 7 < ú é4ö
ãBë�âé�ç(í 4Þ7 �r< âMþ�ã�äìáPã�â�+
å�à�ã]å�ë�é�ç(âMþ(æzë�å�þ�à(ézâMãeä�æ
õ|ú�í`ó�ãeã�é
â�áûúPöÞáPï�þ|úPãBï�ãBç|å�ã�í8è]áPå�à�í|æ
õ�ó|úPö`ç�ã�âMåìã�ív ÷1032,2*âå�à(é�å]ä�æ
ç(â�á�âMå�æ�
wM�� < á ç(í|ãBþ�ãBç(í|ãBç�åAú æ|æ
þ8áPå�ãBë�é�åMáPæ
ç(â�ücò=æ
ëï�æ�í|ãBë�é�å�ã�â�áRDBã�í�þ(é�ë�é4úûú ã�ú"âMö�âMå�ãBï5â�+zè]áPå�à
â�é4ö � ��þ�ë�æ�ä�ã�â�âMæzë�â�+�å�à|á�âVé�þ�þ�ëìæ�é
äìàJï á ÿzà�åfè]æ
ë�ôbè]ã�úûú�ü�ø æ�èWã��zãBëU+x
îæzë²ú éÃë�ÿ
ãBëVâMö�âMå�ãBï5â5+eè]áPå�à âìé�ö < MUF
þ�ë�æ�ä�ã�â�âMæ
ë�â�+(åìà|á â�é�þ�þ�ë�æ|é
ä�à�õ(âMã�â æ
ç|úPö�é]
.ë�é
ä�åMáPæ
ç�æ�
�å�à�ã þ�ë�æ�ä�ã�âìâMæ
ë�âBü10Þâ è]áPå�à�å�à�ã`þ�ë�ãBþ�ëìæ�ä�ã�â�â;á ç�ÿfþ�à(ézâMã�+
è]ãeäBé�çRÿ
ãBå�ó�ãBå�å�ãBëõ�åMáûúûáRD�é�åMáPæ
ç²ó�öÞã�áPå�à�ãBë�þ(é�ë�é4úûúPã�úûáRD�á ç�ÿ8å�à�ãeâMþ(é�ë�âMãmQ(ç|áPå�ãeã�úPãBï�ãBç|åWä�æ
ï�þ�õ�å�é�åMáPæ
çPLMéjízá�y2ä�õ|úPå
å�é
âÅô(Oæ
ëeåìë�ö
áPç�ÿ�åìæ�õ(âMãÞå�é
âÅô5þ(é�ë�é4úûú ã�úûá�âMï å�æRþ|áPþ(ã�úûáPç�ã²å�à�ã`ä�æ
ï�þ�õ�å�éÃåMáPæ
ç"ü

ßAà�ãPQ(ç(é4ú]á�â�âMõ�ãfâMå�ãBï²â�
.ë�æ
ï å�à�ãZ
�é
ä�åRå�à(é�å å�à�ã5þ�ëìãBþ�ë�æ�ä�ã�âìâ�áPç�ÿ(+à�æ
ëMáRDBæ
ç|å�é4ú]å�ë�é�ç(âÅþ(æ
ë�å�+céÃç(í�äìà�ãBïP�
á�âMå�ë�ö�-U�
ãBëìåMá�äBé4ú"å�ë�é�ç(âMþ�æ
ë�å�þ�à(é
âMã�â]ã�é
äìà²æ
þ(ãBë�éÃå�ãjæzç2ízá�d"ãBë�ãBç|åjízáPï�ãBç(â�áPæ
ç(â æ�
�å�à�ãÞä�æ
ç(ä�ãBç|å�ë�é�åMáPæ
çVéÃë�ë�é4ö
ü�ß*æ
ã�ê�þ|ú æÃá åAú æ�äBé4úûáPåMö�áPçfå�à�ã�ï�ãBï�æ
ëìö�à|áPãBë�é�ë�äìà�ö�+�é�ç8áPï�þ|úPãBï�ãBç|å�é�åMáPæ
ç�è]áûú ú"ï�æ|âMå�ú áPô
ã�úPö8áPç(âMãBë�åeå�à�ãÞé�þ�þ�ë�æzþ�ëMá�é�å�ã
å�ë�éÃç(âMþ(æ�âÅãÞæ
þ(ãBë�éÃåMáPæ
çfó(ãN
.æ
ë�ãÞã�é
äìàfþ�à(é
âMã
üA÷eçVéRþ(é�ë�é4úûúPã�úcâMö�âMå�ãBï*+�å�à|á�âeäBé�ç²áPç(í|õ(ä�ã�éRä�æ
ï�þ|úPãBå�ã`ã�ê(äìà(é�ç�ÿ
ã
èeà�ãBë�ã�ã�é
äìà5þ�ëìæ�ä�ã�â�âÅæ
ëWä�æ
ï8ïªõ�ç|á�äBé�åìã�â�èAá åìà5ã��
ãBëìöªæzå�à�ãBë�þ�ë�æ�ä�ã�â�âMæzë�ü&0jÿ�éFá ç,+�é
â�è]áPå�à²å�à�ãjòòßté�ç(í8ë�é
í�é�ë
ã�ê(é�ï�þ|úPã�â�+�èWã`âÅãBãÞå�à�ãÞç�ãBã�í�
.æ
ëjé�çfãNyfäìá ãBç|åÞä�æ
ï�þ|úPãBå�ã`ã�ê(äìà(é�ç�ÿ
ãÞï�ã�äìà(é�ç|á�âMïVü

�R���nz { Ç`«�|�¤}�|W~�¤j£"Ê Æ ¡]«"£E¯V����£"¡�¨ªÉ��f¤�É"¯�«E¯�¤ñ¨
ß]à|á�âeâMã�ä�åÅá æzçfèAézâ�ä�æ
ç|å�ëMáPó�õ�å�ã�í²ó|öVð�ü���ø`ü|øeõ(éÃç�ÿ(+WB(ü(vRü	�Þé�õ(âÅà|á ôVéÃç(í��EüWB�é
í�é4ö�é�þ�þ(é�ç"��é4úûú"æ�
�÷eà|áPæIB
å�é�å�ã
@ ç|áE�zãBë�â�áPåMöALV�Fäìà�à,+ ôFé�õ(âÅà|á ô�+ùâ�ézí�é�öW���jäìá�âBü æzà|á ær��âMå�é�å�ã
ü ã�í|õ�O�ü

����(���� ���������������
�� "!$#&%('���)
����
�� *!
+ K������",������������� "!���#%$&���('
÷eõ�åV�.æ�
���ä�æ
ë�ã�ï5é�åìëMáûê åìë�é�ç(âMþ�æ�â�áPåMáPæ
ç8á çb�
æ�úR�
ã�â�þ�ãBëi
îæzë�ïRáPç�ÿRå�à�ãjåìë�é�ç(âMþ�æ�â�áPåMáPæ
ç�� 7��A� èeà�ãBë�ã � á�âeé ú éÃë�ÿ
ã
åMè]æ���ízáPï�ãBç(â�áPæ
ç(é4ú]ï5é�å�ëMáûê�âMå�æzë�ã�í{á ç ã�ê�å�ãBë�ç(é4ú]ï�ãBï�æ
ë�ö
ü²ß]à�ã5é�ëìë�é4ö�â�áRDBã8á âñú�é�ë�ÿzãBë`å�à(é�ç å�à�ã�å�æ
å�é4ú�ï5é4áPç
ï�ãBï�æzë�ö�é���é4áûú éÃó|ú ã�æ
çtå�à�ãfþ(é�ë�éFú úPã�úÞï5é
äìà|áPç�ã
ü�B�á ç(ä�ã�å�à�ã�ãBç�åÅá ëìã�é�ë�ë�é�ö äBé�ç�ç�æ
åYQ(åRáPç�å�æ å�à�ãVä�æ�úûúPã�ä�åMáR�
ã
þ�ë�æ�ä�ã�â�âMæ
ë�ï�ãBï�æ
ëìö�+
é�ç5é4úPÿ
æ
ëÅá åìà�ï èeà|á�ä�à²æ
þ(ãBë�é�å�ã�âEæ
ç�þ�æ
ë�åMáPæ
ç(â æ�
råìà�ãjé�ë�ë�é4öRé�å�é�åMáPï�ã]á�âëìã�/
õ|áPë�ã�í�ü ÷eõ�åV�
æ�
���ä�æ
ë�ã�ï5é�å�ëMáûê`å�ë�é�ç(âMþ(æ|â�áPåMáPæ
ç á âEõ(âÅã�íÞáPç�âMã��
ãBë�é4ú�æzõ�åV�.æ�
���ä�æ
ë�ãWéÃþ�þ|ú á�äBé�åÅá æzç(â�âMõ(äìàªé
â*å�à�ã]ïRõ|úPåMáR��ízá ï8ãBç(â�áPæ
ç(é4ú

�é
âMåò�æ
õ�ëMáPãBë�ß*ë�é�ç(â�
.æ
ë�ï$é�ç(ít
ýé
âÅåcò=æ
õ�ëMáPãBë�ß"ë�é�ç(â�
.æ
ë�ï5â�æ8
�ú éÃë�ÿ
ã]æ
ç�ã���ízáPï�ãBç(â�áPæ
ç(é4ú��
ã�ä�å�æ
ë�â�1�� < 3�ü,�ãBë�öñú éÃë�ÿ
ã
òòß�éùâEé�ë�ã]ë�ã�/zõ|áPë�ã�í]
.æ
ëå�à�ãjâÅã�é�ë�äìàªæ8
(
�é4áPç�åë�ézízá æÞþ�õ|ú�â�éÃë�â�é�ç(í ïªõ|úPåMáR��ízáPï�ãBç(â�áPæ
ç(éFú*òòß¼éùâ�éÃë�ãx
îõ�ç(í�é�ï8ãBçS�
å�é4ú(åìæªéÞèAá í|ã�ë�é�ç�ÿzãeæ�
¿ä�æzï�þ�õ�å�é�åMáPæ
ç(éFúrþ�ë�æ
ó|úPãBï5â�1 < 3.+|âMõ(äìà2é
âEåìà�æ�âMã]áPçb�
æ�úR�
ã�í á ç²å�à�ãÞâMå�õ(í|öRæ�
�úPæ
ç�ÿ`ë�é�ç�ÿ
ã
äìúûáPï5é�å�ã5äìà(é�ç�ÿ
ã�âR1�F � 3�ü`0 æ
ë�ôfæ
ç&í|ã��
ã�úPæ
þ|áPç�ÿ&éfâMõ|áPå�ãRæ�
k-ì-
÷§æ
þ�åÅá ï áEDBã�íÐæ
õ�åV�.æ�
���ä�æ
ë�ãRïRõ|úPåMáR��ízá ï8ãBç(â�áPæ
ç(é4ú
òòß�é4úPÿ
æzëMáPå�à�ï5â]à(é
â ó(ãBãBç�å�éÃë�ÿ
ãBå�ã�í�1 < 3�ü]ß]à�ãRí�é�å�é�â�áRDBã�ân
îæzëeå�à�ã�âMãRé�þ�þ|úûá äBéÃåMáPæ
ç(â`é�ëìãÞã�ê�þ�ã�ä�å�ã�í�å�æ�ó(ãñáPç
å�à�ãRë�é�ç�ÿzãªæ8
Wà|õ�ç(í|ë�ã�í � ó�ö|å�ã�â å�æfæ
ç�ã5ßAó�ö|å�ã�-Fé�þ�þ|úûá�äBé�åMáPæ
çt1�F��b+ < 3�üRß�ö�þ|á�äBé4úWòòß$é�þ�þ|úûá�äBé�åMáPæ
ç(âñáPç	�
æÃúE�zã
â�/zõ(é�ë�ã�ï5é�å�ëÅá ä�ã�â�è]áPå�àfâ�áRDBã�â]èeà|á�äìàVé�ë�ã�þ(ãBëi
.ã�ä�åeþ�æFè]ãBë�â æ�
�åMè]æ(ü�ø ãBç(ä�ãN
.æ
ë�å�à²è]ã ä�æ
ç(â;á í|ãBë å�à�ãjæzõ�åV�.æ�
���ä�æ
ë�ã
å�ë�éÃç(âMþ(æ�â;á åÅá æzçVæ�
céÃç���[A� ï5éÃå�ëMáûê�+=èeà�ãBë�ãX� 7 F�Q(ü

��<



0 1 2 3
4 5 6 7

0 1 2 3
4 5 6 7

0 2 4 6

1 3 5 7

0 2 4 6

1 3 5 7

Main Memory

(a)(b)

0 1 2 3
4 5 6 7

8 9 10 11

12 13 14 15

0 2 4 6

1 3 5 7

9 11 13

8 10 12 14

15

0 4

3 7 11

1 5 9 13

8 12

2 6 10 14

15

XYX

Pass 1 Pass 0

ò*áPÿ
õ�ë�ã���ü��S�&�����e�r�.�.�i ���¡e¢�£X¢5¤%�.¥r¦§¢U���©¨ª¢5¤R¨.«i¢U��¦k¬Z ����.¡�3���T 5£��.®b¢U��¡e��¡�¢U£Z¢�¤, §¯�°Z¯¬: ����.¡�(±

Z*[�\�#%����,"²�[(�4[(�³�����µ´��%J�¶i#W·.¶N¸X#%���fHI�� (#����RJ�K&'
0 ç(é4áR�
ãRþ(é�ë�éFú úPã�ú�æ
õ�å¹�.æ�
ª��ä�æzë�ã`ï5éÃå�ëMáûêVå�ë�é�ç(âÅþ(æ�â�áPåMáPæ
ç�é4úPÿ
æ
ëMáPå�à�ï ëìã�/
õ|áPë�ã�âÞUºLT��KNOAízá�âMô�é
äBä�ã�â�âMã�â�ó�õ�å�þ(ãBë¹�

.æ
ë�ï5âEéÞâ�áPç�ÿ�úPãjþ(ézâ�âEæ��
ãBë�åìà�ã]áPç�þ�õ�å�ï5é�åìëMáûê�+4á�ü ã
üR+�åìà�ãeï5é�å�ëÅá ê á�âEë�ã�é
íñáPç�å�æ ï5é4áPçRï�ãBï�æ
ëìöªé�ç(íRâMå�æzë�ã�í ó(é
ä�ô
å�æRã�ê�å�ãBë�ç(é4ú�ï�ãBï�æ
ë�ö8æ
ç(ä�ã
ü�ß]à�ã�þ�ë�æ
þ�æ�âMã�ífé4úPÿ
æ
ëÅá åìà�ïÔëìã�/
õ|áPë�ã�â]åìà(é�åWé�å�úPã�é
âMå]åMè]æ`ë�æ�èjâ æ�
�å�à�ã�ï5é�åìëMáûêPQ(å
áPç�é²þ�ë�æ�ä�ã�â�âMæ
ë�éùâeï²é4áPç&ï�ãBï�æ
ëìö�é�ç(í�å�ë�éÃç(âMþ(æ�âÅã�âÞé�ç7�»[�� ï5é�å�ëÅá ê�õ(â�áPç�ÿ�UºLT�A9�¼�½ K �7Ojízá�âMô&é
äBä�ã�âìâMã�âó�õ�åÞþ(ãBëq
îæ
ëìï5â;9�¼5½ K � þ(é
âìâMã�âeæ��
ãBë�å�à�ãñá ç�þ�õ�å ï5é�å�ëÅá ê"üjßAà�ãªí|ã�ä�ë�ã�é
âÅã`áPç�å�à�ãRç|õ�ïªó�ãBëÞæ�
Wízá�âMô�ézäBä�ã�â�âMã�âAá â
å�ë�ézí|ã�ífæ�d&è]áPå�à�é�çfáPç(ä�ë�ã�é
âÅãÞáPç�å�à�ãªí�é�å�éZ�
æ�úPõ�ï�ã
ü1-©
Wé ú�é�ë�ÿ
ãBëÞé�ï�æ
õ�ç|åeæ�
ï5é4áPç�ï�ãBï�æzë�ö5þ�ãBëjþ�ëìæ�ä�ã�â�âÅæ
ë
á�â]éU��é4áûú�é�ó|úPã�+�å�à�ã�ç�õ�ïRó(ãBë]æ�
Eþ(é
â�âMã�â�é�ç(í5ízá�âMôfé
äBä�ã�â�âÅã�â�äBé�ç²ó(ã
.õ�ë�å�à�ãBë�ë�ã�í|õ(ä�ã�í�üWßAà�ãjï�æ|âMå�ÿ
ãBç�ãBë�é4ú(
.æ
ë�ï
æ�
jåìà�ã2é4úPÿ
æzëMáPå�à�ï ë�ã�/
õ|áPë�ã�â å�à(é�å�é�å úPã�é
âMåPF Ä ÑZ¾À¿ÁG�ë�æ�èjâÞæ8
jå�à�ã²ï5é�å�ëMáûê7Q(å áPç|å�æ�ï5é4áPçbï�ãBï�æ
ëìö�é�ç(í
å�ë�éÃç(âMþ(æ�âÅã�â]å�à�ãÞï5é�åìëMáûê2õ(â�áPç�ÿI�A9�¼�½ KVÂ � ízá âÅôVé
äBä�ã�â�âMã�âeéÃç(íI9�¼�½ KVÂ � þ(é
â�âÅã�âBü

ßAà�ã âÅã�/
õ�ãBç|åMá�é4úu�
ãBë�â;á æzç&æ�
�å�à�ãRå�ë�éÃç(âMþ(æ�â;á åÅá æzç�é4úPÿ
æ
ëMáPå�à�ï èAá åìàC¾ 7 MRþ�ãBëi
îæzë�ï5â�@ þ(é
â�âMã�â�æ��
ãBë�å�à�ã
áPç�þ�õ�åjï²é�å�ëMáûê"üup�é
äìàfþ(é
â�âWá â é
âx
.æ�úûú æ�èjâ5�
Mzü§Ãeã�é
í áPç�þ�õ�åÞï5é�å�ëÅá ê8á ç|å�æ²ï5é4áPçfï�ãBï�æzë�ö5åMè]æ�ä�æ
ç(âMã�ä�õ�åMáR�
ã ë�æ�èjâ]é�åjéRåÅá ï8ã
ü
F=ü1�eáPãBè å�à�ã å;è]æ��.ëìæFè�âWézâjé8æ
ç�ã���ízáPï�ãBç(â�áPæ
ç(é4úeé�ë�ë�é4öfé�ç(í�þ(ãBë�ïRõ�å�ã å�à�ã�é�ë�ë�é4ö²õ(â�áPç�ÿVé5âÅå�ëMá�í|ã`þ�ãBë�ïRõS�
å�é�åMáPæ
ç"ü

� üB
å�æ
ë�ã²ã�é
äìàbë�æ�èléÃåªåìà�ãVé�þ�þ�ë�æ
þ�ëMá�é�åìã²ú æ�äBé�åMáPæ
ç áPçtå�à�ãfæ
õ�å�þ�õ�åRï5é�åìëMáûê¿übß]à�ãfë�æ�èjâRé�ëìã2âMåìæ
ë�ã�íbé�å
ç�æ
çS��ä�æ
ç(âMã�ä�õ�åMáR�
ãñúPæ�äBé�åÅá æzç(âBü

��üeò�æ
ë]å�à�ãÞç�ã�ê�åjþ(ézâ�â]õ(âMãÞå�à�ã æ
õ�å�þ�õ�åeï²é�å�ëMáûê2é
âAå�à�ãÞáPç�þ�õ�å�ï5é�å�ëMáûêVé�ç(í��zá ä�ã]�
ãBë�â�é=ü
ò�æzëWã�ê(é�ï�þ|úPã�+�åìà�ãÞå�ë�é�ç(âMþ�æ�â�áPåMáPæ
çfæ�
éZ�X[I�Rï5é�åìëMáûê�á�âjâMà�æ�èeç8áPçVò*áPÿ(üS�(ü��=ü�ß]à�ã`é4úPÿ
æzëMáPå�à�ï¢þ(ãBëq
îæ
ëìï5â�å;è]æ
þ(é
â�âÅã�â]æ��
ãBë]å�à�ã`ï5éÃå�ëMáûê¿üß]à�ãRí|ãBå�é4áûú�âeæ8
cþ(é
âìâ§G�é�ë�ãÞâMà�æ�èeç²áPç�ò*áPÿ(üo�(ü��bL;é�O�ü

-�ç&å�à�ãIB	�xÄAvÁL¹B�á ç�ÿÃú ãI�ëìæ
ÿ
ë�é�ï�Ä�õ|úPåMáPþ|ú ã/vÞéÃå�ébO]þ�ë�æ
ÿ
ë�éÃï�ïRáPç�ÿfï�æ�í|ã�ú©+Eã�é
äìà&þ�ë�æ�ä�ã�â�âMæzëÞã�ê�ã�ä�õ�å�ã�â
å�à�ãjâìé�ï�ãeþ�ë�æzÿ
ë�é�ï æ
ç²é ú æ�äBé4ú�é�ë�ë�é�ö`ézâ�âMæ�äìá éÃå�ã�í�èAá åìàRáPå�ü&-�çfé�çRáPçS��ä�æ
ë�ã�þ�ë�æ
ÿ
ë�é�ï/+�å�à�ã]úPæ�äBé4ú¿éÃë�ë�é4ö`ë�ã�â;á í|ã�â
áPç�å�à�ã�úPæ�äBéFú(ï�ãBï�æ
ë�ö æ�
rã�ézä�àRþ�ë�æ�ä�ã�â�âMæ
ë4ü�ò�æzëæ
õ�åV�.æ�
���ä�æ
ë�ã]é4úPÿ
æ
ëMáPå�à�ï5â5+
å�à�ã�úPæ�äBéFúré�ë�ë�é4ö`äBé�ç�ç�æ
å&Q(åãBç|åMáPë�ã�úPö
áPç5ï²é4áPç�ï�ãBï�æ
ëìöªé�ç(í á�â�âMå�æ
ë�ã�íªá ç8ã�ê�å�ãBëìç(é4úrï�ãBï8æ
ë�öªézâé`âMãBþ(é�ë�é�å�ãxQ�úPã
ü�ß]à|á�âmQ�ú ã ï5é4ö`ó(ãÞâMå�ëÅá þ�ã�í5ézä�ë�æ�â�â
ïRõ|úPåMáPþ|ú ãfízá�âMô�âÞæ
ë�úPæ�äBé4úûáEDBã�í å�æVéfâ�áPç�ÿ�úPã5ízá�âMô&í|ãBþ�ãBç(ízá ç�ÿ æ
ç�å�à�ã ú ã��zã�úWæ�
eä�æ
ç�åìë�æ�úå�à�ãRþ�ë�æ
ÿ
ë�éÃï�ï�ãBë�à(é
â
æ��
ãBëWâÅå�ëMáPþ|áPç�ÿ5é�ç(í²í�é�å�é`ízá�âMåìëMáPó�õ�åMáPæ
çfæ
ç²å�à�ãjõ�ç(í|ãBëÅú özáPç�ÿ5þ(éÃë�é4úûúPã�ú%Q�úPã`âMö�âMå�ãBï�ücßAà|á â�ï�æ�í|ã�ú�
îæzëWí|ã�â�áPÿ
ç|áPç�ÿ
B	�uÄAv$þ�ë�æzÿ
ë�é�ï5âk
îæ
ë æ
õ�åV�.æ�
���ä�æ
ë�ã`é4úPÿ
æzëMáPå�à�ï5â à(é
âeó�ãBãBçVþ�ë�æzþ(æ�âMã�í{áPç�1��SM�3cé�ç(í{å�à�ã�úPæ�äBéFú é�ëìë�é4öP
.æ
ëeã�é
äìà
þ�ë�æ�ä�ã�â�âMæ
ë á�âjâÅå�æ
ë�ã�í2á ç�éZQ�úPãRë�ãN
.ãBë�ë�ã�í{å�æ5é
â å�à�ãÞúPæ�äBé4ú�é�ë�ë�é4öYQ�ú ã�LT2�0 òxO�ü�ß]à�ã`åMè]æ���ízáPï�ãBç(â�áPæ
ç(é4ú�é�ë�ë�é�ö á â
ízá�âMå�ëMáPó�õ�å�ã�í8õ(â�áPç�ÿ�é]L;Á�9�¼�³�¾�Ñ�Å�O�ízá âÅå�ëMáPó�õ�åMáPæ
ç,+|á�ü ã
üR+zã�é
äìà�þ�ë�æ�ä�ã�â�âMæ
ë#é·â\2�0 ò ä�æ
ç�å�é4áPç(âéÞó|úPæ�äìô�æ�
�ë�æ�èjâEæ�
"â�áRDBãÆ Ç +|èeà�ãBë�ã:Èxá�â å�à�ãÞå�æ
å�é4ú"ç�õ�ïRó(ãBë æ�
cþ�ëìæ�ä�ã�â�âÅæ
ë�âBü�ßAà�ãZB	�uÄAv$ç�æ�í|ã þ�ë�æ
ÿ
ë�é�ïÉ
îæ
ë]þ�ë�æ�ä�ã�â�âMæzëu6fþ(ãBëq
îæ
ëìï5â
@W�.þ(é
â�âMã�â�üup�é
äìàfþ(é
â�âWá â�é
âx
.æ�úûúPæ�èjâ��

���



LAF 0

LAF 1

Main Memory - Proc 0

Main Memory - Proc 1

0 1 2 3 4 5 6 7

8 9 10 11 12 13 14 15

32 33 34 35 36 37 38 39

40 41 42 43 44 45 46 47

0 2 4 6 8 10 12 14

32 34 36 38 40 42 44 46

1 3 5 7 9 11 13 15

33 35 37 39 41 43 45 47

0 1 2 3 4 5 6 7

8 9 10 11 12 13 14 15

0 2 4 6 8 10 12 14

1 3 5 7 9 11 13 15

32 33 34 35 36 37 38 39

40 41 42 43 44 45 46 47

33 35 37 39 41 43 45 47

32 34 36 38 40 42 44 46

LAF 0

LAF 1

ò*á ÿzõ�ë�ãX�(ü��S�&���e�������.�i ��.¡�¢�£X¢�¤��.¥�¦1¢�����¨�¢�¤R¨.«i¢��.¦1¬: 5�.�.¡���.�i �£���®	¢��.¡��.¡�¢U£Z¢5¤� �£PÊ°ZÊ¬: ����.¡��¢U£Z��Ë�¢®���¢8«q¦V�.��¢U�.�N±

Mzü§Ãeã�é
í áPç�þ�õ�å�úPæ�äBé4úé�ë�ë�é4öZQ�úPãÞáPç|å�æ�ï5éFá ç�ï�ãBï�æ
ëìö5åMè]æ`ë�æ�èjâ é�åeéRåMáPï�ã
ü
F=ü1�eáPãBè§åìà�ãªåMè]æ��.ë�æ�èjâ�é
âÞé²æ
ç�ã���ízáPï�ãBç(â;á æzç(é4újé�ë�ë�é4öVé�ç(í�þ(ãBëìïªõ�åìã�å�à�ã5é�ëìë�é4öVé
äBä�æ
ë�ízáPç�ÿVåìæ2é�âMå�ëMá�í|ã
þ(ãBë�ïRõ�å�é�åÅá æzç"ü

� ü§v�ãBå�ãBë�ïRáPç�ãÞå�à�ãñú æ�äBé�åMáPæ
ç(â æ�
å�à�ãÞåMè]æªëìæFè�â�áPçVå�à�ãÞæ
õ�åìþ�õ�åeï5é�å�ëÅá êVé�ç(í{å�à�ã`ä�æ
ë�ë�ã�âÅþ(æ
ç(ízáPç�ÿ/2�0Þò^éùâBü
B
å�æ
ë�ã�å�à�ã`ëìæFè�âWéÃåAéÃþ�þ�ë�æ
þ�ëMá�é�å�ãñúPæ�äBé�åÅá æzç(â]áPçVåìà�ã`ä�æ
ë�ë�ã�âMþ�æ
ç(ízáPç�ÿ)2�0 ò^éùâ�ü

��üeò�æ
ë]å�à�ãÞç�ã�ê�åjþ(ézâ�â]õ(âMãÞå�à�ã æ
õ�å�þ�õ�å;2�0 òbé
âAå�à�ã�áPç�þ�õ�å32�0Þò�éÃç(í��
á�ä�ã����
ãBë�âìé�ü
Ì æ
å�ã�å�à(é�å]áPçVâMå�ãBþ � +�é þ�ë�æ�ä�ã�âìâMæ
ë]è]áûúûúcç�ãBã�í{å�æRèeëMáPå�ãÞå�æRå�à�ãX2�0Þò^éùâ�æ�
æ
å�à�ãBë]þ�ë�æ�ä�ã�â�âMæ
ë�âBü�ß]à�ãQ(ë�âÅåWþ(ézâ�â
áPçVå�à�ãÞåìë�é�ç(âMþ�æ�â�áPåMáPæ
çVæ8
 é�ç/�º[/�Rï5é�å�ëÅá êfæ
çfåMè]æRþ�ë�æ�ä�ã�âìâMæ
ë�â�á�âeâÅà�æFè ç²á ç�ò*áPÿ(üS�(ü��=ü

_ �bJB[(�³����,ÍHI�R W#%���RJ�K&'
ð�æ
ç(â;á í|ãBëfé�ç��Î["�¬é�ë�ë�é4ö g èeà|á�ä�àTá�â�å�æ�ó�ãVå�ë�éÃç(âMþ(æ�âÅã�í�é�ç(í å�à�ãfëìã�âMõ|úPå2âMåìæ
ë�ã�í áPçJé�ëìë�é4öfÏ²ü�ß]à�ã
é�ë�ë�é�ö�â�éÃë�ãÞþ(é�ë�åMáPåMáPæ
ç�ã�í²õ(â;á ç�ÿféYL;Á�9�¼�³�¾�Ñ�Å�O�ízá�âMåìëMáPó�õ�åMáPæ
çfáPç|å�æ�ÈÐ2�0Þò^éùâ]ã�é
äìà"ü�ß]à�ãX2�0 ò^éùâ]ä�æ
ëìë�ã�âMþ(æzç(ízá ç�ÿ
å�æ�þ�ë�æ�ä�ã�âìâMæ
ë�6bä�æ
ç�å�é4áPç�å�à�ã²ë�æ�èjâºL³6�Å Æ Ç �W6IÅ Æ Ç À Æ Ç GÍM
Ñ_Gg��� G?M�O�ü�ß]à�ã²ç�æ�í|ãfþ�ë�æzÿ
ë�é�ïÑ
îæ
ë å�à�ã
æ
õ�åV�.æ8
ª��ä�æ
ëìãWï²é�å�ëMáûê�å�ë�é�ç(âÅþ(æ�â�áPåMáPæ
ç á â�âMà�æ�èeçRáPçfò*á ÿ�ü��(üRMUG�ü�-�ç�åìà�ãeþ�ë�æ
ÿ
ë�é�ï/+�Ò gÓ g LÔ6�O�á�âå�à�ã]úPæ�äBé4ú¿éÃë�ë�é4öQ�úPãRæ�
 éÃë�ë�é4ö g ä�æzë�ë�ã�âMþ�æ
ç(ízáPç�ÿfå�æ�þ�ë�æ�ä�ã�â�âMæ
ë16�é�ç(í/Ò g;Ó ÏYL³6�Oá�â å�à�ãÞúPæ�äBé4ú�é�ë�ë�é4öYQ�ú ãRæ�
�é�ë�ë�é�öIÏ²üeß]à�ã
-�-z÷ âMå�é�å�ãBï�ãBç|å�ë�ã�ézíWLTÒ gÓ Ñ 4 H.Õ I Ñ�X I X i|¸|¸�¹�Ñ : H�9 I i�¸|¸|¹�O"ëìã�é
í�â]é`ó|úPæ�ä�ô8æ�
câ�áRDBã 4 H�Õ I âMå�éÃë�åMáPç�ÿªé�å úPæ�äBé�åÅá æzç
: H.9 I i|¸�¸|¹ áPçPQ�úPãXÒ gÓ áPç�åìæªï8ãBï�æ
ë�ö�âMå�éÃë�åMáPç�ÿªé�å úPæ�äBé�åÅá æzçVX I X i|¸|¸�¹|üß]à�ã�èeëMáPå�ãÞâMå�é�å�ãBï8ãBç�å á â]â�áPïRáûú�é�ë�ü

����(��.� �� ")
����)
 "��!���'{�� ")����������
ø��ò&�VMeí|æ|ã�âç�æ
åþ�ë�æ��zá�í|ãjâMõ�þ�þ(æzë�å&
îæzëæ
õ�åV�.æ�
���ä�æ
ë�ã]ï�ãBå�à�æ�í�âBü&0�ç ø��ò&�VM�áPï�þ|úPãBï�ãBç|å�é�åÅá æzç5è]æ
õ|ú�íRà(é��
ã]å�æ
ãBï�þ|úPæ�ö²úPæFèµ�Îú ã��zã�ú"úûá ó�ë�é�ë�öVé�ç(í�âMö�âÅå�ãBï¢äBé4úûú â5+�áPç(ä�ë�ã�é
â;á ç�ÿfåìà�ã`ä�æ
ï�þ|úPã�ê�áPåMöVé�ç(í²ë�ã�í|õ(äìáPç�ÿfå�à�ãÞþ�æ
ë�å�éÃó|á úûáPåMö
ü

� �



,�#�¾ 7 G=Ñ�@�GhM,�#�H�d 7 G=Ñ ÆKVÖ Ç G"M-�×ØÃ ã�é
í8å�à�ãªH�dV�.åìàfþ(é4áPëjæ�
ë�æ�èjâ áPç�åìæ�ÙÐLiGZ��FÅk� G"M�OV×
-
����[(,mLTÒ g;Ó g L³6�O�ÑNF1Åk��Ñ_Ù K LiGbO�Ñ_FnÅWH�dmÅk�gO-�×Ø�EãBëq
îæ
ëìïlâÅå�ëMá�í|ãÞþ(ãBë�ïRõ�å�éÃåMáPæ
çVæ
çfåìà�ãÞå;è]æRë�æ�èjâN×z-
ÙÚLTGZ��FÅk� G"M�O 7 ÒnÛ Æ1Ü K¹Ý LTÙÐLiGX�bFÅu��G"M8OVO
-�×�B
åìæ
ë�ã�å�à�ã`ë�æ�èjâ áPç|å�æ5é�þ�þ�ë�æzþ�ëMá�é�å�ãX2�0Þò^éùâN×
-
Þ�d 7J: LTFµÅWH�d�À"L Æ Ç O,Å�6�O��"Þ K 7J: LTFµÅWH�d�À"L Æ Ç O�Å�6RÀ�M�O��9 : d 7 Þ�dBD�L Æ Ç O��?9 : K 7 Þ K DrL Æ Ç Oß ����J��(LTÒ g;Ó ÏYLT9 : d5O�Ñ_��Ñ_ÙÚLTGbO�ÑNLÔÞ�dEG�L Æ Ç O�Åk9 : d�O,Å1�7O��
ß ����J��(LTÒ g;Ó ÏYLT9 : K O�Ñ_��Ñ_ÙÚLT�gO�ÑNLRÞ K G�L Æ Ç O,Åk9 : K O,Åk�gO���W�¿,E,,#

-�ç|å�ãBë�äìà(é�ç�ÿ
ãXÒ g;Ó g é�ç(íIÒ g;Ó Ï
�W�¿,E,,#

ò*áPÿ
õ�ë�ã��(ü�MUGS�\àx����¨�¢�¤R¨.«i¢��.¦§áP ����.¡�:â��i �£���®	¢��.¡��.¡�¢U£]£�¢�ã�¦1®��.¢�äU�i �¬Í¤³¢U�&£�¢�ã�¦uåW±

����(���� ��%������)
%(��%�!"�
'R�� ")����8�����
_ �SæU�Ô�U��,"�bç,J��W��æ��R#���æ
÷eõ�åV�.æ�
���ä�æ
ë�ã ï5é�å�ëÅá êfå�ë�éÃç(âMþ(æ�â;á åÅá æzçfáPç	�zæ�úR�
ã�â�è]æ
ë�ôzá ç�ÿ8è]áPå�àIQ�ê�ã�íVâ�áRDBã�í�é�å�é8âMå�ë�õ(ä�å�õ�ëìã�â]è]áPå�à&â�áRDBã�â]ú�é�ëìÿ
ãBë
å�à(é�ç�å�à�ã`ä�æ�úûúPã�ä�åMáR�
ã�ï�ãBï8æ
ë�ö²æ�
cåìà�ã`þ(é�ë�éFú úPã�úï5é
äìà|áPç�ã
üeß]à�ã`þ�ë�æ��zá�â�áPæ
çVæ�
å�à�ãt
îæ�úûúPæ�è]áPç�ÿP
.ã�é�å�õ�ëìã�âeè]æ
õ|ú�í

�é
äìáûú áPå�éÃå�ã`å�à�ãÞã�ê�þ�ë�ã�â�â;á æzç�é�ç(í�ä�æ
ï�þ|áûú�é�åMáPæ
çVæ8
cæ
õ�å¹�.æ�
ª��ä�æzë�ã`é4úPÿ
æ
ëMáPå�à�ï²â�áPç�ø��ò]ü

Mzü§v�ã�äìú éÃë�é�åMáPæ
ç æ�
`æ
õ�å¹�.æ�
ª��ä�æzë�ã&í�é�å�é âMå�ë�õ(ä�å�õ�ëìã�â���ß]à�ã�âÅãÐí|ã�äìú�é�ë�é�åMáPæ
ç(âfè]æ
õ|ú�ítþ�ë�æ��zá í|ãÐá çb
.æ
ë�ï²é�åMáPæ
ç
é�ó(æ
õ�å å�à�ã`ä�ë�ã�é�åMáPæ
çfæ8
�Q�úPã�L;âNO�áPçVã�ê�å�ãBë�ç(é4ú"ï�ãBï8æ
ë�ö*L;âMãBãZB
ã�ä�åMáPæ
çAF�ü � ü � O�ü

F=ü�ð�æ
ç|å�ë�æ�ú�æ��
ãBë`âÅå�ëMáPþ(ã�â�áRDBãY
îæ
ëÞízá�âMå�ëMáPó�õ�åMáPç�ÿ*Q�úPã�â��`ò=æ
ëÞå�à�ãRæ
õ�åV�.æ�
���ä�æ
ë�ãRï5éÃå�ëMáûêVå�ë�é�ç(âÅþ(æ�â�áPåMáPæ
ç é4úPÿ
æ��
ëMáPå�à�ï þ�ë�æ
þ(æ|âMã�í�+|å�à�ãjó(ézâ�á�ä�õ�ç|á å æ�
"å�ë�é�ç(â�
.ãBë�ó�ãBåMèWãBãBçfï²é4áPç2é�ç(í8ã�ê�å�ãBë�ç(é4ú"ï�ãBï�æzë�ö á â éÞë�æ�è�æ8
�å�à�ã
ï5é�å�ëMáûê"ü]B
å�æ
ëMáPç�ÿfå�à�ãRã�úPãBï�ãBç|å�â�æ�
Aé8ë�æ�è ä�æ
ç�åÅá ÿzõ�æ
õ(â�úPöVè]æ
õ|ú�í�úPã�é
í�å�æfé�ç�ã�ê�þ|úPæ�áPå�éÃåMáPæ
ç&æ�
WâMþ(éÃåMá�é4ú
ú æ�äBé4úûáPåMöALVB
ã�ä�åMáPæ
ç�F=ü � ü�FbO�ü

� ü�ð�æ
ç|å�ë�æ�ú�æØ�zãBëeå�à�ã`í�é�å�éRízá�âMå�ëÅá ó�õ�åÅá æzç�æ8
cå�à�ãÞæzõ�åV�.æ�
���ä�æ
ë�ã`í�é�å�éRâMåìë�õ(ä�å�õ�ë�ã�âBü

¸X#��(J��	ç�J:#W·;�bç,J��W��æ��R#���æ
ß]à�ãVâMã�/zõ�ãBç|åMá�é4ú;�
ãBë�â;á æzç�æ�
jåìà�ãfæ
õ�åV�.æ�
���ä�æ
ë�ãVé4úPÿ
æzëMáPå�à�ï èeé
â þ�ë�ã�âMãBç|å�ã�í áPç�1 < ��3�+áPç�åìà�ãVä�æ
ç�åìã�ê�åRæ�
Þå�à�ã
å�ãBç(âMæzëeþ�ë�æ�í|õ(ä�åeþ�ë�æ�jMã�ä�åjé�åeß]à�ã8÷eà|áPæ/B
å�éÃå�ãX@eç|áR�
ãBë�â�áPå;ö
ü

�R���µè égé��>êëé`¡eÉ�«Áé`¤ÞÇR£E¯�Ê]£>��£"¡�¨ªÉ�}4¤j£EÜ ì�íÁî�ï7ð Øòñ�ó

ß]à|á�âÞâMã�ä�åMáPæ
ç�èeé
â�ä�æ
ç|å�ëMáPó�õ�å�ã�í�ó�ö ðjü���ø ü(ø õ(é�ç�ÿ(+,�Eü,B�ézí�é�ö|é�þ�þ(é�ç�éÃç(í7B(ü,�Rü � õ�þ�å�é��réFú ú�æ8
e÷eà|á æAB
å�é�å�ã
@ ç|áE�zãBë�â�áPåMöALV�Fäìà�à,+ùâ�é
í�é4ö�+ùâ�éÃç(í|ãBãBþ����jäìá�âBü æ
à|áPæ���âMå�é�å�ã
ü ã�í|õ�O�ü

� �



�����ô���� ���������������
�� "!$#&%('���)
����
�� *!
+ K������",������������� "!���#%$&���('
ß]à�ã5òòß á�âªéÃç�UZLT�A9�¼5½�LT�gOVO�é4úPÿ
æ
ëMáPå�à�ï å�æVä�æ
ï8þ�õ�å�ã5åìà�ã�ï5é�å�ëÅá êS���
ã�ä�å�æzëÞþ�ë�æ�í|õ(ä�å 6 7õÓ � 9 +*èeà�ãBë�ãÓ � á âEåìà�ãk�Í[n� ízá�â�ä�ë�ãBåìãAò=æ
õ�ëMáPãBëEå�ë�é�ç(â�
.æ
ë�ïÚLTvÞòßO�ï5é�å�ëÅá ê"ü,-�çRå�à�ãúûáPå�ãBë�é�åìõ�ë�ã�+�ï5é�ç|ö`òòß&é4úPÿ
æ
ëÅá åìà�ï5â
à(é��
ã]ó(ãBãBç²þ�ë�æ
þ�æ�âMã�í�ü�ß]à�ã�âÅãjé4úPÿ
æ
ëMáPå�à�ï²â�äBé�ç�ó�ãeó�ë�æ�ézízú ö�äìú�é
â�â;áeQ(ã�í8áPç|å�æ`ïRõ|úPåMáPþ|úûá�äBé�åMáR�
ã`òòßbé4úPÿ
æ
ëÅá åìà�ï5â
é�ç(íbé
í�ízáPåMáR�
ãVòòß é4úPÿ
æzëMáPå�à�ï5âBü ß]à�ã2äìú�é
âìâRæ�
 é
í�ízáPåMáR�
ã�òòß é4úPÿ
æ
ëMáPå�à�ï5âRä�æ
ç|å�é4áPç(â�éFú ÿzæ
ëMáPå�à�ï5â èeà|á�äìà
é�ë�ãI��é�ëMá�é�åMáPæ
ç(â æ�
 åìà�ã�ð�æ�æÃú ãBöb��ß*õ�ô
ãBö�òòß é4úPÿ
æ
ëMáPå�à�ï/+�ã
ü ÿ(ü�+�åìà�ã��Eã�é
âMãfòòß�+\��æ
ë�çS�.2*é�ïRó|á æzå�å�ãVòòß�+
é�ç(íÍB
å�æ�ä�ô|à(é�ï òòß 1���é�ç(2,�rF�3�ü ÷eç�åìà�ã�æzå�à�ãBëfà(é�ç(í�+�ïRõ|ú åÅá þ|úûá�äBé�åMáR�
ãbòòßeâ²é�ë�ã&í|ãBëMáR�FéÃåMáR�
ã�âfæ�
Rå�à�ã
� æ|æ�íb��ß]à�æ
ï5é
â]òòßÞü|ß]à�ã`é
í�ízáPåMáR�
ãRòòßeâ�é�ëìãÞï�æ
ë�ã�þ(æ
þ�õ|ú�é�ë å�à(é�çfå�à�ã�ïRõ|ú åÅá þ|úûá�äBé�åMáR�
ã�òòß é4úPÿ
æ
ëÅá åìà�ï5â
â�áPç(ä�ã�å�à�ãBö�é�ë�ã�â�áPï�þ|úPãBë`åìæ²á ï8þ|ú ãBï8ãBç�å�ü 0&ãRæ
ç|úPö&ä�æ
ç(â�á�í|ãBëªézí�ízá åÅáE�zã5òòßeâ à�ãBë�ã
üªø ãBç(ä�ãN
.æ
ë�å�à,+"é�ç&òòß
é4úPÿ
æ
ëÅá åìà�ï�è]áûúûú�ë�ãN
.ãBëjåìæ5é�ç&é
í�ízáPåMáR�
ã�òòß�é4úPÿ
æ
ëÅá åìà�ïVüjò=õ�ë�å�à�ãBë�ï�æzë�ã�+�è]ã`æ
ç|úPö�ä�æ
ç(â�á�í|ãBëPM��.v§òòßxâ�áPç(ä�ã
ïRõ|úPåMá�ízá ï8ãBç(â�áPæ
ç(é4úcòòßeâäBéÃçªó�ãeáPï�þ|úPãBï�ãBç|å�ã�ífé
â1M5�.vJòòß âé4úPæ
ç�ÿ`ã�é
äìà�æ�
�å�à�ãjízáPï�ãBç(â�áPæ
ç(âAæ�
rå�à�ãAá ç�þ�õ�å
é�ë�ë�é�ö
ü

Z*[�\�#%����,"!"[(�4[(�Ô�R�S�][(�� (#��Ø��J�K&'
÷eç&é5ízá�âMåìëMáPó�õ�å�ã�íb�.ï�ãBï�æ
ëìö�ï²é
ä�à|áPç�ã�+�å�ë�é�ç(âMþ(æ|âMã�-�ë�ã�ízá�âMå�ëÅá ó�õ�åÅá æzç�ó(ézâMã�í�òòßeâ]à(é��
ã`ó�ãBãBçA
.æ
õ�ç(í�å�æ�þ(ãBë¹�

.æ
ë�ï ó(ãBåìå�ãBëå�à(é�ç�òòß áPï�þ|úPãBï�ãBç|å�é�åMáPæ
ç(â õ(â�áPç�ÿ`þ(æÃá ç|åV�.å�ær�.þ(æ�áPç|åAä�æzï�ïRõ�ç|á äBéÃåMáPæ
ç"üß]à|á�âEá�âó�ã�äBé�õ(âMãeå�ë�é�ç(âi�
þ(æ|âMã�-�ë�ã�ízá�âMå�ëÅá ó�õ�åÅá æzç�ó(ézâMã�íVòòß ëìã�/
õ|áPë�ã�â�éRúPæ�è]ãBëjä�æ
ï�ïRõ�ç|á�äBé�åMáPæ
ç*�
æ�úPõ�ï�ã å�à(é�çVåìà�ãªòòßtè]áPå�àVþ�æ�áPç�å¹�
å�æ��.þ�æ�áPç�å²ä�æ
ï�ïRõ�ç|á�äBé�åMáPæ
çÀL�
.æ
ë�âMõby2äìáPãBç|åMúPö ú éÃë�ÿ
ãI�7O�ü&0táPå�à�é�å�ë�é�ç(âMþ�æ�âMã��.ó(é
âÅã�íbòòß�+"å�à�ã²áPç�þ�õ�åfé�ç(í
æ
õ�å�þ�õ�å�é�ë�ë�é4ö5é�ëìã��
áPãBè]ã�í²úPæ
ÿ�á�äBé4úûúPö&é
â§F��.v éÃë�ë�é4ö�â�ücò=æ
ë]þ(ãBëi
.æ
ë�ï á ç�ÿféIM��.v òòßtæ�
�â�áRDBãP� 7 ��d[/� K +æ
ç�ãÞèeé4ö5åìæªþ�ãBëi
.æ
ë�ï�éRåìë�é�ç(âMþ�æ�âMã��.ó(é
âMã�ífòòßJá â é
âx
.æ�úûú æ�èjâ5�
Mzü§Ãeã�âMà(éÃþ(ã�å�à�ã á ç�þ�õ�åIM��.vÙé�ë�ë�é4ö 9 é
â é�çf��d�[7� K F��.v é�ë�ë�é�ö
ü�v á�âMå�ëMáPó�õ�å�ã8áPåªé
äBä�æ
ë�ízá ç�ÿ�å�æVâÅæ
ï�ã
LVÅ�Ñ�³ 6 ³�9.H�³5L;Á5OVO�ízá�âMå�ëMáPó�õ�åMáPæ
ç,+

F=üeß"ë�éÃç(âMþ(æ�âÅã`é�ë�ë�é4ö 9 +
� ü§�EãBëi
îæzë�ï¢òòßJéFú æzç�ÿ�å�à�ãªä�æÃú õ�ï8ç(âeæ�
 9 � úPæ�äBé4úûú ö�æ
çfã�é
äìàfþ�ë�æ�ä�ã�â�âMæ
ëU+
��üeß"ë�éÃç(âMþ(æ�âÅã`é�ë�ë�é4ö 9 +
< ü§�EãBëi
îæzë�ï¢òòßJéFú æzç�ÿ�å�à�ãªä�æÃú õ�ï8ç(âeæ�
 9 úPæ�äBéFú úPö�æ
çVã�é
äìàfþ�ë�æ�ä�ã�â�âMæ
ë�+�éÃç(í
� üeß"ë�éÃç(âMþ(æ�âÅã`é�ë�ë�é4ö 9 å�æ�æ
ó�å�éFá çfåìà�ãÞë�ã�âMõ|úPå�ü

Ì æ
å�ã�å�à(éÃåÞå�à�ã5é�ó�æØ�zã�å�ë�é�ç(âÅþ(æ�âMã��.ó(ézâMã�í&òòß$ë�ã�/zõ|áPë�ã�â å�à�ë�ãBã�å�ë�é�ç(âMþ(æ|â�áPåMáPæ
ç(â�+Eèeà|á�ä�à é�ï�æ
õ�ç|å�âÞåìæfå�à�ë�ãBã
ë�ã�ízá�âMå�ëÅá ó�õ�åÅá æzç(âBüX0Þâ ë�ã�ízá�âMå�ëMáPó�õ�åMáPæ
ç áPç	�
æÃúE�zã�âÞé�ç�é4úûúR�.å�æ��.ï²é�ç�ö�ä�æ
ï�ïRõ�ç|á�äBé�åMáPæ
ç�þ(é�å�åìãBë�ç,+�áPå�á�â áPï�þ(æzë�å�é�ç|å
å�æ�ïRáPç|á ï áEDBã�å�à�ã²ç�õ�ïRó(ãBëRæ�
�ë�ã�ízá�âMå�ëMáPó�õ�åMáPæ
ç(âRåìæVë�ã�í|õ(ä�ãfå�à�ãfä�æ
ï�ïRõ�ç|á�äBé�åMáPæ
ç æ��
ãBë�à�ã�é
í�ü*0ÞâªâÅà�æFè ç�áPç
1���é�ç(2���F�3.+�éRå�ë�é�ç(âMþ(æ|â�áPåMáPæ
çS�.ó(é
âMã�í�òòß ë�ã�/zõ|á ëÅá ç�ÿ²æ
ç|úPöVé�â�áPç�ÿ�úPã å�ë�é�ç(âMþ�æ�â�áPåMáPæ
ç�äBé�çVé4ú�âMæ�ó�ãªí|ã��
ã�úPæ
þ�ã�í�ü

Ã ã�ízá�âMå�ëMáPó�õ�åMáPæ
çxó(é
âMã�í�òòßeâ8à(é��
ãVó�ãBãBç�þ�ë�ã�âMãBç|å�ã�ítáPç 1 � ø;öbB	� � 3�üÐ-�å²á âfâÅà�æFè çJåìà(é�å5õ(â;á ç�ÿtå�à�ã
B
å�æ�ä�ô|à(é�ï�òòß é4úPÿ
æ
ëMáPå�à�ï*+�å�à�ã7M5�.v�òòß äBé�çbó�ãfáPï�þ|úPãBï�ãBç|å�ã�ítõ(â�áPç�ÿ�é&â�áPç�ÿ�úPãVëìã�ízá âÅå�ëMáPó�õ�åMáPæ
çJâÅå�ãBþ"ü
ß]à|á�âAá âAþ(æ�â�â;á ó|úPãRó(ã�äBéÃõ(âMã`å�à�ã ó|áPåV�.ë�ã��
ãBë�âìé4ú"þ(ãBë�ïRõ�å�é�åÅá æzçfá�â]ãBïRó(ã�í�í|ã�í{áPçVå�à�ã`ä�æzï�þ�õ�å�é�åMáPæ
çVâÅå�ãBþ(â]æ�
å�à�ã
B
å�æ�ä�ô|à(é�ï�òòß é4úPÿ
æzëMáPå�à�ï�é�ç(í²å�à�ãBëìãN
îæ
ëìã í|æ|ã�âeç�æzåWëìã�/
õ|áPë�ã å�à�ãÞã�ê�åìë�é ó|á å¹�.þ(ãBë�ïRõ�å�é�åÅá æzç�âMå�ãBþfç�ãBã�í|ã�í2áPç
æ
å�à�ãBë]òòßbé4úPÿ
æ
ëMáPå�à�ï²âBü\Ìeæ
åìãeå�à(é�åå�à�ãAú ézâMå�å�ë�é�ç(âMþ(æ|â�áPåMáPæ
ç�áPç²å�à�ãjé�ó�æ��
ãjòòß áPï�þ|úPãBï�ãBç|å�é�åMáPæ
ç8á�âWí|õ�ã�å�æ
ó|áPåV�.ë�ã��
ãBë�â�é4ú�ü�ß]à�ãeâ�áPç�ÿ�úPã�ë�ã�ízá�âMå�ëMáPó�õ�åMáPæ
çfòòß�éFú ÿzæ
ëMáPå�à�ï§é
â�âÅõ�ï�ã�âEå�à(é�åu�ø÷�È K ü&-�ç�ÿzãBç�ãBë�é4ú.+�éZM��.v òòß
äBé�ç�ó(ã á ï8þ|ú ãBï8ãBç�å�ã�í õ(â�áPç�ÿ�éfâ;á ç�ÿÃú ã²ë�ã�ízá�âMå�ëÅá ó�õ�åÅá æzç�èeà�ãBç�ã��zãBë:� á�â`é²ïRõ|úPåMáPþ|úPã5æ8
nÈÞK�üRò�æ
ë`â�áPï�þ|úûá�äìáPåMö
é
â�âÅõ�ï�ãÞå�à(é�å;� 7 F�Y$é�ç(íIÈ 7 F > ü�ß]à�ãBç,+�éIM��.v òòß äBé�çfó(ã þ(ãBëi
.æ
ë�ï8ã�íVé
âx
.æ�úûúPæ�èjâ��
Mzü§v á âÅå�ëMáPó�õ�å�ã`åìà�ã`é�ë�ë�é4ö 9 ä�ö�äìúûá�äBé4úûúPö�+

� �



F=ü§�EãBëi
îæzë�ï å�à�ãQ(ë�âMåjX G7ùRâMåìãBþ(âeæ�
Eå�à�ãªä�æ
ï8þ�õ�å�é�åMáPæ
ç²úPæ�äBé4úûú ö�æ
çfã�é
äìàfþ�ë�æ�ä�ã�â�âMæ
ëU+
� ü§Ãeã�ízá�âMå�ëÅá ó�õ�åìã`å�à�ã`é�ëìë�é4ö�å�æ5éR³ 6 ³�9.H�³�LTÈ]Oízá âÅå�ëMáPó�õ�åMáPæ
ç,+
��ü1�eáPãBè$å�à�ã`ízá�âMå�ëMáPó�õ�åMáPæ
ç�æ�
céÃë�ë�é4ö 9 é
â]éf´ Ö ´�ú ÌÎ´jízá�âMåìëMáPó�õ�åMáPæ
ç,+réÃç(í
< ü§�EãBëi
îæzë�ï å�à�ãÞë�ãBï5é4áPç|áPç�ÿIùªâÅå�ãBþ(âeæ8
�å�à�ãªä�æzï�þ�õ�å�é�åMáPæ
ç²úPæ�äBé4úûúPöVæ
çfã�é
äìàfþ�ë�æ�ä�ã�â�âMæ
ë4ü

B
å�ãBþI� áPç	�zæ�úR�
ã�âeäìà(é�ç�ÿ�áPç�ÿ�å�à�ã�
áPãBè�æ8
�å�à�ã`ízá�âMå�ëMáPó�õ�åMáPæ
çë
îëìæ
ïüû�úû»�´5ýWå�æf´ Ö ´�úûÌ�´�+
è]áPå�à�æ
õ�å�é
ä�å�õ(é4úûúPö5ï8æØ�záPç�ÿå�à�ãÞí�é�å�éñã�ú ãBï8ãBç�å�â5+�ézâ�í|ã�â�ä�ëMáPó�ã�í8á çAB
ã�ä�åÅá æzç)F�üþ�(ü��(ü�0jç8áPï�þ|úûá äìáPåÞé
â�âMõ�ï8þ�åMáPæ
çZ
.æ
ë�å�à�ãÞäìà(é�ç�ÿ
ã�æ�
"å�à�ã§�zá ãBè
æ
þ�ãBë�é�åMáPæ
ç�á�â�å�à(é�å�å�à�ãRç�õ�ïRó�ãBëÞæ�
�ã�úPãBï�ãBç�å�â�æ
ç�ã�é
ä�à�þ�ë�æ�ä�ã�â�âMæzë é�ëìã`å�à�ã�â�é�ï8ãªõ�ç(í|ãBëÞó�æ
å�à�å�à�ãRæ�ú�í�é�ç(í
å�à�ãÞç�ãBè ízá�âMå�ëMáPó�õ�åMáPæ
ç(âBü

ßAà�ã�þ(éÃë�é4úûúPã�ú á�âMï áPçÐB
å�ãBþ?Fbé�ç(íÍB
å�ãBþ < äBé�ç ó�ã&ã�ê�þ�ëìã�â�âMã�íTáPç ø;��ò&�VM�õ(â�áPç�ÿbå�à�ã"ÿ�������������������y
ízáPë�ã�ä�åMáR�
ã
ü²øeæ�è]ã��
ãBëU+�å�à�ã5ø��òÍÿ������������������|yVízáPë�ã�ä�åMáR�
ã�æzç|ú ö&é
âìâMãBë�å�â�å�à(éÃåeáPå�ãBë�éÃåMáPæ
ç(âÞæ�
eé8úPæ�æ
þ í|æfç�æ
å
áPç�åìãBë�é
ä�å]æ
ë�áPç�å�ãBëq
îãBë�ã�è]áPå�àfã�é
äìà²æ
å�à�ãBë�üß*æªÿzãBç�ãBë�é�å�ãÞä�æ�í|ã
.æ
ë]éªízá�âMåìëMáPó�õ�å�ã�íb�.ï�ãBï�æ
ëìö5ï5ézä�à|áPç�ã�+(é�çfø��ò
ä�æ
ï�þ|áûúPãBë5é4ú�âMæ�ç�ãBã�í�âRåìæ�í|ã�äìá�í|ãVæ
ç èeà|á�ä�àbþ�ë�æ�ä�ã�â�âMæzëªã�ézä�à áPå�ãBë�é�åMáPæ
ç æ�
eå�à�ã8úPæ�æ
þ�âÅà�æ
õ|ú�í ó(ã²ã�ê�ã�ä�õ�å�ã�í�ü
ß]à�ã²ï5é�þ�þ|áPç�ÿ&æ�
�å�à�ã�úPæ|æ
þ áPå�ãBë�é�åÅá æzç(â`åìæVå�à�ãfþ�ë�æ�ä�ã�â�âMæzë�â�á�â áPï�þ�æ
ë�å�é�ç|å�é
â�áPå�à(ézâÞáPï�þ|úûá�äBé�åMáPæ
ç(â8æ
ç å�à�ã
ä�æ
ï�ïRõ�ç|á�äBé�åMáPæ
ç�ë�ã�/zõ|áPë�ãBï�ãBç|å�â�æ�
]å�à�ã`ë�ã�âÅõ|ú åÅá ç�ÿ�ä�æ�í|ã
ü-�ç&ÿ
ãBç�ãBë�é4ú.+"é�çgÿ������������������|y�úPæ|æ
þ�ï5é4öfë�ã�/zõ|á ëìã
âMæ
ï8ã�áPç|áPåMá�é4ú ä�æ
ï8ïªõ�ç|á�äBé�åÅá æzçbå�æ�ä�æ
þ|ö7��é4úPõ�ã�â�æ�
jí�é�å�éVã�úPãBï�ãBç|å�â õ(âMã�í è]áPå�à|áPçbå�à�ã²áPå�ãBë�é�åMáPæ
çbé�ç(í�âÅæ
ï�ã
Q(ç(é4ú ä�æzï�ïRõ�ç|á äBéÃåMáPæ
ç å�æ&ä�æ
þ�öbó(ézä�ô å�à�ã/��é4úPõ�ã�â²æ�
Þç�æ
çS�ÎúPæ�äBé4ú`í�é�å�éÐèeà|á�ä�àtèWãBëìãfï�æ�ízá�Q(ã�ítè]áPå�à|áPç å�à�ã
áPå�ãBë�é�åÅá æzç"ü�øeæ�è]ã��
ãBëU+EáPç�âMæ
ï8ãVäBé
âMã�â8å�à|á�â5ä�æ
ï8ïªõ�ç|á�äBé�åÅá æzçJä�æ
õ|ú�ító(ã�ë�ã�í|õ(ä�ã�ítæ
ë�ã��
ãBçtã�ú áPïRáPç(é�åìã�í ó�ö
ï5é�þ�þ|áPç�ÿ²áPå�ãBë�éÃåMáPæ
ç(â�å�æ�å�à�ãRþ�ë�æ�ä�ã�â�âMæzë�â]áPç&é8ï5é�ç�ç�ãBë�èeà|á�ä�à�úPæ�äBéFú áRDBã�âRé4úûúæ
ëjï8æ�âMåeæ�
�åìà�ã í�éÃå�é�é
äBä�ã�â�âÅã�í
è]áPå�à|áPçVã�ézä�à²áPå�ãBë�éÃåMáPæ
ç"ü�ß]à�ã þ�ë�ã�âMãBç(ä�ã`æ8
cä�æ
ï�þ|úPã�êfáPç(í|ã�ê�áPç�ÿ�
.õ�ç(ä�åMáPæ
ç(â�áPçVåìà�ã�ú æ|æ
þ�ó(æ�í|ö�+(é
â�áPçVåìà�ã`äBé
âMã
æ�
ròòß�+4ï5é4öÞà|áPç(í|ãBëWâMõ(äìà�æ
þ�åÅá ï áED�éÃåMáPæ
ç(âBüøeãBç(ä�ã�+zå�à�ãBë�ã�á�â�é ç�ãBã�í]
.æ
ëcé�ï8ã�ä�à(é�ç|á�âMï�
.æ
ëEå�à�ã]þ�ë�æ
ÿ
ë�é�ï�ï�ãBë
å�æ5âÅþ(ã�äìá�
îöfåìà�ãÞï5é�þ�þ|áPç�ÿ5æ8
�áPå�ãBë�éÃåMáPæ
ç(â]å�æ�þ�ëìæ�ä�ã�â�âÅæ
ë�âBü

�����ô��.� �� ")
����)
 "��!���'{�� ")����������
pEê(ä�ãBþ�å�
.æ
ëÞå�à�ã�âMåìãBþ�áPç	�
æÃúE�záPç�ÿ�äìà(é�ç�ÿ
ã�æ8
Wå�à�ãP�záPãBè§æ�
eízá�âMå�ëMáPó�õ�åMáPæ
ç,+é4úûúWæzå�à�ãBë`âMå�ãBþ(â áPç å�à�ã�B
å�æ�äìô|à(é�ï
òòß$é4úPÿ
æ
ëMáPå�à�ï äBé�çVó�ã�ízá ëìã�ä�åMúPö�ã�ê�þ�ë�ã�â�âÅã�ífáPç�ø��ò&�VMzüeß]à�ãZ�
áPãBè§äìà(é�ç�ÿ�áPç�ÿVâMå�ãBþ�äBé�ç�ó(ãRã�ê�þ�ëìã�â�âMã�í�ó�ö
é�çfé�ë�ë�é4ö�ä�æ
þ|ö
ü�ò�æzë�ã�ê(é�ï�þ|úPã�+�å�à�ã�þ(âMãBõ(í|æ���ä�æ�í|ã�
.æ
ë�åìà�ã é�ëìë�é4ö ä�æzþ�ö5ä�æzë�ë�ã�âMþ�æ
ç(ízáPç�ÿ�å�æIM��.v$é�ë�ë�é4ö 9 è]áPå�àízá�âMå�ëMáPó�õ�åMáPæ
ç&¸|d§�záPãBè]ã�íVé
â]à(é��záPç�ÿ2ízá�âMå�ëÅá ó�õ�åÅá æzç�¸ K á â�é
âx
.æ�úûúPæ�èjâ��
� ø��ò
	�����������������������oL��WO� ø��ò
	��Wÿ��zy��Wÿ�����y���L�����O����������Wÿ�� ���y�!������P���!"� ø��ò
	��Wÿ��zy��Wÿ�����y���L�� � O#��|y�!������P�R��$$WL&%����WO 7 "WL&%t���(O� ø��ò
	������Wÿ��zy��(ÿ�����y��?L���'rO(���y�!������P�R�)"� ø��ò
	Zÿ������������������|y�����*Ð^��"` 7,+ Ñ-� G,%��?^ 7,+ ÑÅp	a�. u0/ v|u�s|oÃv }
v=}&.*}�p�m�q"WL;v|u�s|o
v m�u 1�v|u�2�o
vSL���'
Ñq`¿Ñ�^�O¹O 7 $WL;v�u=s|oÃv m�u 1�v�u�2�oÃvoL����BÑi`"ÑU^rOVO�����,�������3��
èeà�ãBë�ã&v|u�s|o
v m�u 1�v|u�2�o
vSL����BÑi`"ÑU^rOÞë�ãBå�õ�ë�ç å�à�ã�ÿ�úPæ
ó(é4ú�áPç(í|ã�êxä�æzë�ë�ã�âMþ�æ
ç(ízáPç�ÿbå�æ�åìà�ãfúPæ�äBéFújáPç(í|ã�ê>^�æ
ç
þ�ë�æ�ä�ã�â�âMæ
ën`¿ü

�ØG



�����ô���� ��%������)
%(��%�!"�
'R�� ")����8�����
_ �SæU�Ô�U��,"�bç,J��W��æ��R#���æ
4 ÿ���*�����5»-�åeè]æ
õ|ú�í�ó�ã`í|ã�â�áPë�é�ó|úPã�
.æ
ëeø;��ò&åìæªþ�ëìæØ�zá�í|ã`éRä�æ
ç(âMå�ë�õ(ä�åx
.æ
ëWäìà(é�ç�ÿ�áPç�ÿ�åìà�ã��
áPãBè�æ�
"å�à�ã`ízá�âMåìëMáR�
ó�õ�åMáPæ
ç�æ�
 éÃçVé�ë�ë�é4ö
üß]à�ã 4 ÿ���*�����ä�æ
ç(âÅå�ë�õ(ä�åjä�æ
õ|ú�í�à(é��
ã�å�à�ã�
.æ�úûúPæFèAá ç�ÿfâMö|ç�å�é4ê��
�76 ��w�	 4 ÿ���*��8�:9 ¼<;0= Ï0> ¼@? Ó Ì ¶ ¼<= Ìªû ½�¼ ÌÎ»�A(¿ �R�B9 ;�=C=D;
Ö)? A ; Í > ¿
ßAà�ã2âMãBï²é�ç�åÅá äBâ æ�
jå�à�ã 4 ÿ���*����&ä�æ
ç(âMåìë�õ(ä�å á â å�à(éÃåªåìà�ã2ízá�âMå�ëÅá ó�õ�åÅá æzç�æ�
jåìà�ãVé�ë�ë�é4öE9 ;�=C=�;zÖF? A ; Í > ¿á�â�à�ãBç(ä�ãN
.æ
ë�åìàJåìë�ã�é�å�ã�í å�æ ó(ãG9 ¼<;�= Ï�> ¼@? Ó Ì ¶ ¼<= Ì�û ½|¼ Ì�»�AW¿Þü Ì æ�ä�æzï�ïRõ�ç|á äBéÃåMáPæ
çtá â8ë�ã�/zõ|áPë�ã�í�ü ÷eç�é â�áPç�ÿ�úPã

þ�ë�æ�ä�ã�â�âMæ
ë�+�å�à�ã 4 ÿ���*�����ízáPë�ã�ä�åMáR�
ãRà(é
âAç�æ�ãNd"ã�ä�å�ü
H\#JI�[(�Ô��J_�?HIæUæ5����JU��#,�K5±ßAà�ã�á çb
.æ
ë�ï²é�åMáPæ
çfé�ó(æ
õ�å à�æFètå�à�ã�áPå�ãBë�é�åÅá æzç(âeâMà�æ
õ|ú�í²ó(ãÞï²é�þ�þ(ã�í²å�æRþ�ë�æ�ä�ã�â�âMæzë�â
äBé�ç,+b
.æ
ëeã�ê(é�ï�þ|úPã�+�ó�ã`þ�ë�æ��zá�í|ã�ífó|ö5õ(â�áPç�ÿfé�çL��2äìú�é�õ(âMãRé4úPæ
ç�ÿ�è]áPå�à�é�çAÿ������������������|y5ízáPë�ã�ä�åMáR�
ã��

�M6 ��wN	�ÿ�������������������y �� 9�`�n�u�s oFn|n(o�$ p�oO."}Z¿ÀLP9L."o�` /ra|prsZ¿ORQ������Q(Ñ
èeà�ãBë�ãS9T."o�` /ra�p�s:¿tá�âeé ï5é�þ�þ|áPç�ÿ�æ�
�åìà�ã`é
â�âMæ�äìá�é�å�ã�í8úPæ�æzþ²á ç(í|ã�êVåìæªåìà�ãÞþ�ë�æ�ä�ã�âìâMæ
ë]áPç(í|ã�êVæ�
�þ�ëìæ�ä�ã�â�âÅæ
ë
é�ë�ë�é�ö:9�`�n�u�s oFn|n(o�$ p�o&.*}:¿ ücßAà�ã`é�ó(æ��
ãjízáPë�ã�ä�åÅáE�zãªâMþ�ã�äìáeQ(ã�â å�à(é�å�å�à�ã�áPå�ãBë�é�åÅá æzç(â�æ8
�å�à�ãµ
îæ�úûúPæ�è]áPç�ÿRúPæ�æzþ
í|æÞç�æ
åEáPç|å�ãBëi
.ãBë�ãeè]áPå�àRã�é
äìà�æ
å�à�ãBëé�ç(íRï²é�þ�þ|áPç�ÿ`å�à�ã�^��.å�à á åìãBë�é�åMáPæ
ç�åìæjþ�ë�æ�ä�ã�â�âMæzëK������oL�UWOV+
èeà�ãBë�ãBUñá â å�à�ã
�FéFú õ�ãRæ�
V9W.*oU` /�a|p�s:¿�è à�ãBç�åìà�ã��Fé4úPõ�ãRæ�
áPç(í|ã�ê���é�ëMá�é�ó|úPã á â]^b+(ë�ã�âÅõ|ú å�â]áPç�ä�æzï�ïRõ�ç|á äBéÃåMáPæ
çS�Ô
îëìãBãªå�é�ë�ÿ
ãBå
ä�æ�í|ã
ü

Xµç"[�'C!&���C!&æ��W�",,#W¶YI8#¿,��
@�â�áPç�ÿVå�à�ã 4 ÿ���*��8�fä�æzç(âMå�ë�õ(ä�å`é�ç(í�ú æ�äBé4úûáPåMö�é
â�âMãBëìåMáPæ
ç(â�+�å�à�ã�ë�é
ízáûê��.FCB
å�æ�äìô|à(é�ïÝòòß äBéÃç&ó(ã�ã�ê�þ�ë�ã�â�âÅã�í
é
âx
.æ�úûúPæ�èjâ��
ð �(^)Z(}�u0/ w|w
y 7,[�\ Ñ#��u=q�Òju0/�`�n�u�s�Ò 7,[0] Ñ#��q�q�a�.o`�m%^�u�pE.A÷ [�^ Ò� ø��ò
	�����������������������oL [ ] O� ø��ò
	��Wÿ��zy��Wÿ�����y���L��0����QWÿ��oOS���������Wÿ��3��|y�E������/���_��N�����Q���`�Åba��WL + � [�\ G!%�O�Ñ-�WL + � [�\�c�] G!%8O�Ñ�u).�1ÿ���y��8d0��� ^|Ñ-U�ÑBq�Ñ�.EÑ�`"Ñ ^� ø��ò
	Zÿ������������������|y�����*�L_^|Ñ-U�ÑBq�Ñ-��Ñ�uF.�1(Oe��3������oL�`�OSQ������Q��"` 7,+ Ñ [ ] G�%�� ^ 7 %
Ñf.�G ^���q 7!+ Ñ [�g c � G�%
ð uF.*}�1�obL��rÑhU(O 7 } Û ' LFi c �Dj Ý�OYkuF.�1 7 u).*}�1�o	L [ g Ñ�q	O��EU 7,+ Ñ [ \�c8]�c g G!%�(L�qÅ [�\�c g ÀlU]Å [�] ÀA`�O 7 �WL�q§Å [�\�c gPm � ÀWUXÅ [0] ÀA`%O�(L�qÅ [ \�c g ÀlU]Å [ ] À [ \�c gPm � Àg`%O 7 �WL�q§Å [ \�c gPm � ÀWUXÅ [ ] À [ \�c g ÀA`�O,ÅWu).�1����� ��n���������WL�`)� [ \�c � G [ ] ÀA`I� [ ] O 7 �(L©`)� [ \�c � G [ ] ÀA`ë� [ ] O*Àl�WL�``À [ \�c � � [ \ G [ ] ÀA`/� [ ] O�WL�`RÀ [ \�c � � [ \ G [ ] ÀA`/� [ ] O 7 �WL�`)� [ \�c � G [ ] ÀA`/� [ ] O"GW�WL�``À [ \�c � � [ \ G [ ] ÀA`ë� [ ] O����� �������3��� ø��ò
	������Wÿ��zy��(ÿ�����y��?L��0�8�0QWÿ��oL [0] OVO§�R�o�� ø��ò\F�	 4 ÿ���*��8�ÍL��0�8�0QWÿ��oO§�R�o�

�	M



� ø��ò
	Zÿ������������������|y�����*�L_^|Ñ-U�ÑBq�Ñ-��Ñ�uF.�1(Oe��3������oL�`�OSQ������Q��"` 7,+ Ñ [0] G�%�� ^ 7 .5G ^ À,%zÑ�.���q 7!+ Ñ [�g c�]�c � G�%uF.�1 7 u).*}�1�o	L [ g Ñ [ ] ÅeqjÀg`%O��EU 7,+ Ñ [ \�c g G!%�(L�qÅ [�\�c g ÀlU]Å [�] ÀA`�O 7 �WL�q§Å [�\�c gPm � ÀWUXÅ [0] ÀA`%O�(L�qÅ [ \�c g ÀlU]Å [ ] À [ \�c gPm � Àg`%O 7 �WL�q§Å [ \�c gPm � ÀWUXÅ [ ] À [ \�c�]�c g ÀA`%O�ÅWuF.�1����� ��n���������WL�`)� [ \�c � G [ ] ÀA`I� [ ] O 7 �(L©`)� [ \�c � G [ ] ÀA`ë� [ ] O*Àl�WL�``À [ \�c � � [ \ G [ ] ÀA`/� [ ] O�WL�`RÀ [�\�c � � [�\ G [0] ÀA`/� [�] O 7 �WL�`)� [�\�c � G [�] ÀA`/� [�] O"GW�WL�``À [�\�c � � [�\ G [0] ÀA`ë� [0] O����� �������3��
-�çbåìà�ãVé�ó(æ��
ãfä�æ�í|ã�+]ä�æ
ï�ïRõ�ç|á�äBé�åMáPæ
ç á�âRëìã�/
õ|áPë�ã�í æ
ç|úPö å�æ�þ(ãBëi
.æ
ë�ï å�à�ã5ëìã�ízá âÅå�ëMáPó�õ�åMáPæ
ç"ü"0 úûúAåìà�ãVä�æ
ïP�
þ�õ�å�é�åÅá æzç&ó(ãN
.æ
ë�ã5éÃç(í&é�
.å�ãBëÞå�à�ã�ë�ã�ízá�âMåìëMáPó�õ�åMáPæ
ç�äBéÃç&ó(ã�þ�ãBëi
.æ
ë�ï�ã�í�úPæ�äBé4úûúPö&á�
]áPå�ãBë�é�åMáPæ
çC`�á�âñï5é�þ�þ(ã�í å�æ
þ�ë�æ�ä�ã�â�âMæ
ën`¿ü

¸X#��(J��	ç�J:#W·;�bç,J��W��æ��R#���æ
0 þ�ë�æ
ÿ
ë�é�ï�ïRáPç�ÿbãBçb�
áPë�æ
ç�ï8ãBç�åë
îæ
ëVéÃõ�å�æ
ï5é�åÅá äBéFú úPö�âMö|ç�åìà�ã�â�áRD�á ç�ÿ þ(é�ë�é4úûú ã�ú.-U�zã�ä�å�æ
ëVþ�ëìæ
ÿ
ë�é�ï²âZ
.æ
ëfó|úPæ�äìô
ë�ã�ä�õ�ë�â;áE�zã�é4úPÿ
æzëMáPå�à�ï5âfâMõ(äìà é
â�òòß é�ç(í�B
å�ë�ézâ�âMãBçZéùâ²ï5éÃå�ëMáûêJïRõ|úPåMáPþ|úûá äBéÃåMáPæ
ç§à(é
â²ó�ãBãBç í|ã��zã�ú æzþ(ã�í é�å
å�à�ã�÷eà|áPæ"B
å�é�å�ãI@ ç|áE�zãBë�â�áPåMö
ü&ß]à�ãVâMö�âMå�ãBï á�â�äBéFú úPã�íhpKpÞß§puÌ�ß�+KqKreþ�ãBë�å�âMö�âMå�ãBï�
.æ
ëGsJq
tAâMæzë`þ�ë�æ�í|õ(ä�ås(ë�éÃç(â�ú�é�åMáPæ
ç�1�v � ��2EÀ;���
3�ü)� ë�æ
ÿ
ë�é�ï5âµ
.æ
ë`ë�ã�ízá�âMåìëMáPó�õ�åMáPæ
çbó(é
âMã�í òòßeâÞäBé�ç ó(ãfâMö|ç�å�à�ã�â;áEDBã�íbéÃõ�å�æ
ï5é�åÅáE�
äBé4úûúPöfó�öIpKpÞß§pxÌjßÞü
�R���vu ñ]��w(x y ñX��¡e£*ÉrÊzw#x éñ¡ «"¤j£c¯P{�¡]«E¯�¤ñ¨
ß]à|á�âÞâMã�ä�åMáPæ
ç�èeé
â]þ�ë�æ��zá í|ã�í�ó|ö/Ã`üo0 âMãBç�jMæ(+�Ä ü(@\j�é4ú�í|æ
ç&é�ç(í*peü�2üJ|�é�þ(é�å�é�ü1v�þ�å�ü]æ�
eð�æ
ï�þ�õ�å�ãBë§0�ë�äìà|áR�
å�ã�ä�å�õ�ëìã
üu@eç|áR�
ãBë�â�áPå;öfæ8
wÄ~}é4ú�é�ÿ�é�LVB	�W0-TÌtO�ü
�K�f���K��� ���
���f�����������J�~�W���������f�K�������
� K������J�������������� "!���#%$&���('
ß]à�ãfâMæ�úPõ�åMáPæ
çbæ�
]úûáPç�ã�é�ë5âMö�âMå�ãBï²â g 9 7 Á�+Eèeà�ãBë�ã²ï5é�åìëMáûê g à(é
âRéVâÅþ(é�ë�âMãfâMæ
ë�åRé�ç(í à�õ�ÿ
ãfízáPï�ãBç(â�áPæ
ç(â�+
þ|ú�é4ö�âeé ó(é
â�á�äÞë�æÃú ãñáPçVï5é�ç|öZQ(ã�ú�í�â�æ�
�â�äìáPãBç(ä�ã�+(ãBç�ÿÃá ç�ãBãBëÅá ç�ÿVéÃç(í²ã�ä�æ
ç�æ
ïRö
ü

0 úPæ
ç�ÿfå�à|á�â`éÃþ�þ|ú á�äBé�åÅá æzç,+�è]ã�é
â�âÅõ�ï�ãªéfâ�áPç�ÿ
õ|ú�é�ëRâMþ(é�ë�âÅãªï²é�å�ëMáûê g è]áPå�à&ízáPï�ãBç(â�áPæ
ç(âR@A[V@ L.áPç&å�à�ã
èeà�æ�úPãÞï5éÃå�ëMáûê�å�à�ãBë�ã�è]áûú úEæ
ç|úPö5ó�ã���ç�æ
çSDBãBë�æRã�úPãBï�ãBç|å�â�+(âMõ(äìà²å�à(é�åb�T�±@�K�O�üK��ö�ã�ê�þ|úPæ�áPåMáPç�ÿ5å�à�ãÞâMþ(é�ë�â�áPå;ö
æ�
u0Z+�è]ã äBéÃç�ëìã�í|õ(ä�ã â;á ÿzç|áeQräBéÃç�åMúPö&åìà�ãªã�ê�ã�ä�õ�åMáPæ
ç&åÅá ï8ã éÃç(íVåìà�ãªï8ãBï�æ
ë�öfë�ã�/zõ|áPë�ã�í�å�æVâÅæ�úR�
ãRå�à�ã ú áPç�ã�é�ë
âMö�âMå�ãBïVü

ßAà�ãBë�ãeé�ë�ãeâMã��
ãBë�éFú(ï�ãBå�à�æ�í�â�
îæ
ë�âÅæ�úR�
áPç�ÿªâÅþ(é�ë�âMã�úûáPç�ã�é�ëWâMö�âMå�ãBï²â]1 � M�3.+�1RMUG8�F3�ü�÷eç�ã æ�
(å�à�ãBï á�âEó(é
âÅã�íRæ
ç
å�à�ã�2,@h
�é
ä�å�æ
ëÅáED�éÃåMáPæ
ç5æ8
 g 1��S�B3�ü&0 â æ
õ�å�þ�õ�å]æ�
�âMõ(äìà2ét
�é
ä�å�æ
ëÅáED�éÃåMáPæ
ç,+
è]ã�æ
ó�å�é4áPçfé`ä�æ
õ�þ|úPãÞæ�
"ï5é�åìëMá�ä�ã�â�+SÒ
L.úPæ�è]ãBëeå�ëMá�é�ç�ÿ
õ|ú�é�ë5OWé�ç(íL�ÐL�õ�þ�þ(ãBë�å�ëMá�é�ç�ÿ
õ|ú�é�ë�ON+�è]áPå�àVízáPï�ãBç(â�áPæ
ç(âÞ@A[V@&+(éÃç(ífå�à�ãÞþ�ãBë�ïRõ�å�é�åMáPæ
çI�
ã�ä�åìæ
ë�â�+
C�ö��%+|è]áPå�à�ízáPï�ãBç(â�áPæ
ç&@&+(âMõ(äìàfå�à(é�åU�

g L�� Ü ��� 7 LTÒ���O N Â �rHìÑ.Þ|Ñ7GZ=�H�Ñ�ÞS9�@EÒ L.�(ÒRM8O

�ØF



ßAà�ãªþ�ãBë�ïRõ�å�é�åMáPæ
çA�
ã�ä�åìæ
ë�â�+�C&ö:��+"é�ë�ã ç�ãBã�í|ã�í&í|õ�ãRå�æfå�à�ã þ(ãBë�ïRõ�å�é�åÅá æzç�þ�ëìæ�ä�ã�â�â�åìà(é�åjå�é�ô
ã�â þ|ú ézä�ã
í|õ�ëMáPç�ÿRå�à�ãµ
ýé
ä�åìæ
ëMáRD�é�åMáPæ
çRáPç²ë�æ�èjâ�éÃç(í�ä�æ�úPõ�ï�ç(â]æ�
 g +
è]áPå�à²å�à�ãÞé4áPï§æ�
"þ�ë�ã�âÅãBëV�
áPç�ÿRå�à�ãÞâMþ(é�ë�â;á åMöRë�é�åìãjé�ç(í
ãBç(âMõ�ëMáPç�ÿ²å�à�ãÞç|õ�ï�ãBëMá�äBé4ú�âMå�é�ó|áûúûáPå;ö
ü

ßAà�ã�ú áPç�ã�é�ë`âÅö�âMåìãBï g 9 7 Á�ï5é4ö�ó(ãRâMæ�úR�
ã�í2á çëQ(�
ã`âMå�éÃÿ
ã�â��
Mzüeò(é
ä�å�æzëMáRDBã g ÿ�áR�záPç�ÿ5å�à�ãXÒ é�ç(íL�xï5é�å�ëÅá ä�ã�â é�ç(ífå�à�ã`ä�æzë�ë�ã�âMþ�æ
ç(ízáPç�ÿ5þ�ãBë�ïRõ�å�é�åMáPæ
çI�
ã�ä�åìæ
ë�â�+�C�ö��rü
F=ü§�EãBë�ïRõ�å�ã ÁÞézäBä�æ
ë�ízáPç�ÿ5åìæ ¸ N 7 Á L�� Ñ\GY=�HK9�@&+�æ
ó�å�é4áPç|á ç�ÿ²å�à�ã`¸Y�
ã�ä�å�æ
ë4ü
� üB
æ�úR�
ãeå�à�ãÞâMö�âMå�ãBïõÒ 6R7 ¸ ÿ�áR�záPç�ÿªåìà�ã 6 �
ã�ä�å�æzë�ü�ß]à|á�â úPæ�èWãBë�å�ëMá�é�ç�ÿ
õ|ú�é�ë]âMö�âMå�ãBï á�â]âMæ�úR�
ã�í8ó|öªï8ã�é�ç(â
æ�
,
.æ
ë�èeé�ë�íb��âMõ�ó(âÅåMáPå�õ�åMáPæ
ç"ü

��üB
æ�úR�
ãjåìà�ã âMö�âMå�ãBï��;Õ 7J6 +ÃáPçfæ
ë�í|ãBë]å�æ`ÿzãBå�å�à�ã�Õ]�
ã�ä�å�æ
ë�üß]à|á�â�õ�þ�þ(ãBë å�ëMá�é�ç�ÿ
õ|ú�é�ëeâMö�âMå�ãBï á â âMæ�úR�
ã�í
ó�ö²õ(â�áPç�ÿ5ó(ézä�ôb��âMõ�ó(âMåMáPå�õ�åÅá æzç"ü

< ü§�EãBë�ïRõ�å�ã3Õ²é
äBä�æ
ë�ízá ç�ÿ8å�æ 9 ��� 7 Õ4Â�ÑuGZ=7Þ�9�@&+�æ
ó�å�é4áPç|áPç�ÿ 9 +�å�à�ã`âÅæ�úPõ�åMáPæ
ç/�
ã�ä�åìæ
ë�ü
-�ç�å�à|á�â`é�þ�þ|úûá�äBé�åMáPæ
ç,+*èWãRè]áûúûú\
.æ�ä�õ(âMãRæ
õ�ëÞãNd"æ
ëìå�âeæzçVå�à�ã�é4úPÿ
æ
ëÅá åìà�ï å�à(é�åÞä�æ
ï�þ�õ�å�ã�â�å�à�ã]Q(ë�âÅåÞþ�à(é
âMã

LT2,@ 
�é
ä�å�æ
ëMáRD�é�åÅá æzç�O d ünB
ãF�
õ�ãBç|åMá�é4úcé4úPÿ
æzëMáPå�à�ï5âeé4úPë�ã�ézí|ö2í|ã��
ã�úPæ
þ�ã�íë
îæ
ë]å�à�ã`âÅþ(é�ë�âMãX2,@ 
�é
ä�å�æ
ëMáRD�é�åÅá æzç,+|úûá ôzã
Ä*03Fr�V1 � G�3æzë¡ ZMUF�ÄÛ1�� � 3.+�þ(ãBëi
.æ
ë�ï âMã��
ãBë�é4ú�áPå�ãBë�é�åMáPæ
ç(â�+*ã�é
ä�à�æ�
�åìà�ãBï á çb�
æ�úR�záPç�ÿ�é²þ|áR�
æ
åÞâMã�é�ë�äìà�áPç&å�à�ã
ë�ã�í|õ(ä�ã�í8ï5é�å�ëÅá ê,+�
.æ�úûú æ�è]ã�í8ó�öRéÞë�æ�è�é�ç(íRä�æ�úPõ�ï�çfâMèeé�þ�þ|áPç�ÿ(+�éÃç(í�é�ç�õ�þ�í�é�å�ãeæ�
"ë�éÃç�ÿ
ã]æ
ç�ã]áPç5åìà�ã = >�Ó ½ ´ >�ÓÍ ;
¼<= Ì£¢PLMí|ãNQ(ç�ã�í�ézâjé²âMõ�ó�ï5é�åìëMáûêÐä�æ
ç|å�é4áPç|áPç�ÿAL;@²G7¾WOu[7LM@5G7¾WO]ã�úPãBï�ãBç|å�â g N Â +râÅõ(ä�à�å�à(é�å�¾A=�H�Ñ.Þ�9�@EÑáPçfå�à�ã�¾ÞG:¤�¥8áPå�ãBë�é�åMáPæ
ç�O�ü�ßAà�ã äìà�æ�á�ä�ãÞæ�
"å�à|á�â]þ|áR�
æ
å]ïRõ(âMå�ó�ã`í|æ
ç�ã á çVâÅõ(ä�àVéñèAé4öRå�à(é�å�+
æ
ç²å�à�ã�æ
ç�ãÞà(é�ç(í
è]ãÞþ�ë�ã�âMãBëV�zãÞå�à�ã`âMþ(é�ë�â;á åMö²ë�é�å�ã�+�é�ç(í�+=æ
çVå�à�ãÞæzå�à�ãBëU+|å�à�ã`ç|õ�ï�ãBëMá�äBé4úâMå�é�ó|áûúûáPå;ö²á�â ÿ
õ(é�ë�éÃç�å�ãBã�í�ü

ßAà�ã�ï�æ
ë�ã8è]á�í|ã�ú ö à�ãBõ�ëMá�âMåMá�ä²âMå�ë�éÃå�ãBÿ
öVõ(âÅã�íA
.æ
ë�Q(ç(ízáPç�ÿ�þ|áR�
æ
å�âñå�à(é�å þ�ë�ã�âMãBëV�
ã8å�à�ã5âMþ(é�ë�â�áPå;ö�ë�éÃå�ã á â
ô|ç�æFè ç�é
âZÄ�é�ë�ôzæFèAá å¹D�¦ùâÞâMå�ë�éÃå�ãBÿ
öb1 ��< 3�ü�0 à�ãBçbè]ã2äìà�æ|æ�âMãféVþ|áR�
æzåU+ g N Â�+EáPåªï²é�ö ä�ë�ã�é�å�ãIÙ N Â 7 L�§ N GM�OVLD¨�ÂWGÀM�O]ç�ãBè ç�æ
çSDBãBë�æfã�úPãBï�ãBç|å�â áPç&å�à�ãRè]æ
ë�âMå�äBé
âMã�+�èeà�ãBë�ãS§ N L�¨�Â�Oeï�ã�é�ç(â�åìà�ã`ç|õ�ïªó�ãBëÞæ�
Wç�æzçSDBãBë�æã�úPãBï�ãBç|å�â�áPç&å�à�ã�HEGG¤�¥�ëìæFè LÔÞªGG¤D¥&ä�æ�úPõ�ï�ç�O�ü�ß]à�ãRõ�þ�þ�ãBë`ó(æzõ�ç(í7Ù N Â á â�ô|ç�æ�èeç&é
âª© ;0= ý�»�«Ì ¼@¬ ´�» ½ A ¼ � M�+�ð�à(é�þ"ü��F®�üß]à�ãÞþ|áR�
æzåeè]áûúûúcó�ãªäìà�æ�âMãBç�âÅõ(ä�àfå�à(éÃåeïRáPç|áPïRáRDBã�â�å�à�ãXÄ�é�ë�ô
æ�è]áPåVDÞä�æ
õ�ç|å�ü

Ä�æ
ëìãBæØ�zãBëU+Bè]ã]ïªõ(âÅåcé4ú�âMæ�ãBç(âMõ�ë�ã å�à�ã�ç|õ�ï�ãBëMá�äBé4úrâMå�é�ó|áûú áPåMö
ü\-�çªæzë�í|ãBëå�æÞé
äBä�æ
ï�þ|úûá�âMàRáPåU+�è]ã�ïRõ(âMåé��
æ�á�í
å�à�ã�âMã�úPã�ä�åMáPæ
ç&æ8
Wþ|áR�
æ
åÞã�úPãBï�ãBç|å�â�è]áPå�à�úPæ�è§é�ó(âMæÃú õ�åìã:��é4úPõ�ã
�Eå�à(é�åF¦ùâAèeà�ö�è]ãªèAá úûú�æ
ç|úPö&é
äBä�ãBþ�å`äBé�ç(ízá�í�é�åìã
þ|áR�
æ
å�â5+ gV¯ Â +�
îõ|ú�Q�úûúûá ç�ÿW�

° g ¯ Â ° ÷²±S³Bï5éFê s ° gs Â ° Ñ L.�(Ò�F�O
èeà�ãBë�ã�±*ÑuGP=²±I=?M�á�â�éRå�à�ë�ã�âMà�æÃú í{þ(é�ë�é�ï8ãBå�ãBë  � M�+�ð�à(é�þ"ü��F®�ü

-�çVå�à|á�â è]æ
ë�ô�+�è]ã`âMà�æ�è é þ(é�ë�é4úûúPã�ú éFú ÿzæ
ëMáPå�à�ï 
îæ
ë å�à�ãX2,@Í
�é
ä�å�æ
ëMáRD�é�åÅá æzçfæ�
cÿzãBç�ãBëMá�äªâÅþ(é�ë�âMãÞï5éÃå�ëMá�ä�ã�â
æ
ç�é�ízá âÅå�ëMáPó�õ�å�ã�í8ï�ãBï�æ
ë�öÞïRõ|úPåMáPþ�ë�æ�ä�ã�â�âMæ
ëèAá åìà�ï�ã�âMàRå�æ
þ�æ�úPæ
ÿ
öZLTÈ�[L´ þ�ë�æ�ä�ã�â�âMæ
ë�âNO�ü�ßAà|á â�
�é
ä�å�æzëMáRD�é�åMáPæ
ç
èeé
âó�ëìæ�é
äìà�ó�öëB
å�é�þ�þ(ãBçfãBå]é4ú�üæ
çféÞç�ãBåMè]æ
ë�ôRæ�
"å�ë�éÃç(âMþ�õ�å�ãBë�â  ����®�üß]à�ã�þ(é�ë�é4úûúPã�úcä�æ�í|ãeá�âµB	�uÄAv�LVB�áPï�þ|úPã
�ëìæ
ÿ
ë�é�ï?Ä�õ|úPåMáPþ|úPãnvÞéÃå�ébO_+Bé�ç(í]�\��Ä  � ��®�á�â�õ(âMã�í`ézâ"é]ï�ã�â�âìé�ÿ
ãþ(é
â�â;á ç�ÿ áPç�åìãBëi
ýézä�ã
ü�ß]à�ã]í�é�å�é]ízá�âMå�ëMáPó�õ�åMáPæ
ç

.æ�úûú æ�èjâ*å�à�ã�þ�à|á úPæ�âÅæ
þ�à�öRæ�
�å�à�ã]â�äBé�å�å�ãBëEï�ãBå�à�æ�í�âBü&p�é
äìà`þ�ë�æ�ä�ã�â�âMæzëcâMåìæ
ë�ã�â�å�à�ã�ç�æ
çSDBãBë�æÞã�úPãBï�ãBç|å�â*ó(ã�úPæ
ç�ÿ�áPç�ÿ
å�æñá å�âúPæ�äBé4ú"ï5é�å�ëÅá êRúûáPô
ã`é`âÅãBïRáR�.æ
ë�í|ãBë�ã�í�+|åMè]æ���ízáPï�ãBç(â�áPæ
ç(é4ú�úûáPç�ô
ã�í8úûá âÅå  ����®�üoµtáPå�à2éFú ú�å�à�ã�âMãµ
îã�éÃå�õ�ë�ã�â�+zæ
õ�ë
ä�æ�í|ã`èeé
â áPï�þ|úPãBï�ãBç�åìã�íVæzçfå�à�ã�ðkÃµ0K  ß � v$ï5é
äìà|á ç�ã  � �)®�ü
Z*[�\�#%�����"!"[(�4[(�Ô�R�S�][(�� (#��Ø��J�K&'Cæ
0�çVé4úPÿ
æ
ëMáPå�à�ïÉ
.æ
ëeízá âÅå�ëMáPó�õ�å�ã�ífï8ãBï�æ
ë�ö�âMö�âMå�ãBï5â á�â]å�à�ã]B
å�é�þ�þ�ãBçVãBåeé4ú�ü  �8��®�üuB
õ(äìàVé�çfé4úPÿ
æ
ëMáPå�à�ï¢ízá�âMåMáPçS�
ÿ
õ|á�âMà�ã�â ízáed"ãBë�ãBç|å`þ�à(ézâMã�â��]B
ã�é�ë�äìàA
.æ
ëÞþ|áR�
æ
å�â�+�ëìæFè�âÞé�ç(í�ä�æ�úPõ�ï�ç(âÞþ�ãBë�ïRõ�å�é�åMáPæ
ç(â�+Eé�ç(í�õ�þ�í�é�åMáPç�ÿVæ�
]å�à�ã
ë�ã�í|õ(ä�ã�í�âMõ�ó�ï5éÃå�ëMáûê¿ü]ß]à�ãBöVé4ú�âMæ8þ(ãBëi
.æ
ë�ï é�í|ãBå�é4áûúPã�í�âMå�õ(í|öfæ�
å�à�ãRé4úPÿ
æ
ëMáPå�à�ï�ä�æzï�þ|úPã�ê�áPåMö�é
âìâMæ�äìá�é�åìã�ífå�æ
¶D·J¸D¹C¸�º<»<¼)¸f½¾¸�¿<¿DÀ�ÁÂ¸K¼)ÃPÄ�¸K»<ÃVÅ-Æf¼OÇ¾¸D¹C¸bº<¸D¿<ÈÉ½¾»<¿JÊ£ÃCºJ»<¼F¸KÁJ¼)Ã-½¾¸BÅD½¾ËCÃCº@Ç¾»<¼FÌ²Ê£ÃPºÂ»<¼F¸oÍ�Î�ÅY½�¹P¸Dº<¿@Ç¾ÃCÎ�Ã-Ê�»<¼)¸ÏÅ-Ä)ÄO½MÇ¾Æ-Åh»@Ç¾ÃPÎ�Ð

� �



å�à�ã úPæ�äBé4ú�âMåìæ
ë�é�ÿ
ã�âMå�ë�õ(ä�å�õ�ëìãjæ�
Eå�à�ã í�éÃå�é�üß]à�ãÞä�æ
ç(äìúPõ(í|ãªäìú�é4áPïRáPç�ÿ5åìà(é�å�å�à�ã�õ�ç�æ
ë�í|ãBëìã�í²å;è]æ���ízáPï�ãBç(â;á æzç(é4ú
í|æ
õ�ó|úPö úûá ç�ôzã�íb�Îú á�âMå]özáPã�ú í�â�ïRáPç|áPïRõ�ï§ã�ê�ã�ä�õ�åMáPæ
ç�åMáPï�ã�â5+
é
äBä�æ
ë�ízáPç�ÿÞå�æÞå�à�ãeâMåìë�é�å�ãBÿ
ö�æ�
(þ�ãBë�ïRõ�åMáPç�ÿ`ë�æ�èjâEé�ç(í
ä�æ�úPõ�ï�ç(â�áPç²å�à�ãÞâMõ�ó�ï5é�å�ëÅá ê"ü\pEê�þ(ãBëMáPï�ãBç|å�é4ú"ë�ã�âÅõ|ú å�â�æ��
ãBë]éÞï�ã�âÅà5õ�þ²å�æX�bG�GÞå�ë�é�ç(âMþ�õ�å�ãBë�â5+�âMà�æ�èJâÅþ(ãBã�í|õ�þ(â
õ�þVåìæ)M�Gb��üµ ã�þ�ë�ã�âMãBç|åÞà�ãBë�ã5é�ç é4úPÿ
æ
ëMáPå�à�ïò
.æ
ëÞå�à�ã5âÅþ(é�ë�âMãP2,@ í|ã�ä�æ
ï�þ�æ�â�áPåMáPæ
ç æ
ç&ízá�âMå�ëMáPó�õ�å�ã�í ï�ãBï�æ
ëìöVïRõ|úR�
åMá�ä�æ
ï�þ�õ�åìãBë�â�+"é
âtB
å�é�þ�þ�ãBç&ãBå éFúýü ÷eõ�ë�ú æ�äBé4ú�âMå�æ
ë�é�ÿ
ãªâÅå�ë�õ(ä�å�õ�ë�ãñá�âÞé4ú�âMæVé5í|æzõ�ó|ú ö�úûáPç�ô
ã�í�úûá�âMåU+*ó�õ�å âMæzë�å�ã�í
ó|ö�ë�æ�èjâé�ç(í²ízá�âMæ
ë�í|ãBë�ã�í²ó|ö5ä�æ�úPõ�ï�ç(â5+�è à(é�åeé
ä�à|áPã��
ã�â úPã�â�â]ä�æ
ï�þ|úPã�ê|áPå;öfé�ç(í8õ�þrí�é�åìã�â�åìà�ãjï5éÃå�ëMáûê2ízáPë�ã�ä�åMúPö
æ��
ãBëeå�à�ãRí�é�å�é�âÅå�ë�õ(ä�å�õ�ë�ã
ü12�áPô
ãBè]á�âMã�+�é8ç�ãBè í�é�å�é�ízá�âMå�ëMáPó�õ�åMáPæ
ç&é
â]åìà�ãÑ�1Ã�B  � � ®"è]áûúûúEú ãBå�õ(â å�æZ
.æ�ä�õ(â å�à�ã
þ�ë�æ
ó|úPãBïø
.ë�æ
ïÝé²þ(æÃá ç|åRæ�
k�záPãBè¢äìú æ|âMãBë`å�æ�å�à�ã5í�é�å�é��.þ(é�ë�é4úûúPã�úWþ�ëìæ
ÿ
ë�é�ï8ïRáPç�ÿ(üZ0eå`åìà�ã�ãBç(í�æ�
eå�à|á�âÞè]æ
ëìô%+
ã�ê�þ(ãBëMáPï�ãBç|å�é4úë�ã�âMõ|úPå�âeéÃë�ã`âMà�æ�è]ã�í²æ
çfå�à�ãRðkÃµ0K  ß � v$ï5é
äìà|áPç�ã  � ®�ü
_ �bJB[(�³���8� [(�R W#%���RJ�K&'
ß]à�ã�þ(é�ë�éFú úPã�úªé4úPÿ
æzëMáPå�à�ï�ã�ê�ã�ä�õ�å�ã�âfé ç�õ�ïRó�ãBëfæ�
ÞáPå�ãBë�é�åMáPæ
ç(â5+]ã�é
ä�à�ä�æ
ç|å�é4áPç|áPç�ÿbå�à�ë�ãBã�ízá�d¿ãBëìãBç�åfþ�à(é
âÅã�â��
�EáR�
æzå�âeâMã�é�ë�ä�à,+|ë�æ�èjâeéÃç(ífä�æ�úPõ�ï�ç(âeþ�ãBë�ïRõ�å�é�åMáPæ
ç,+�é�ç(í²ë�ã�í|õ(ä�ã�í�ï5é�å�ëÅá êfé�ç(í(§ é�ç(í:¨Ú�
ã�ä�å�æ
ë�â�õ�þ�í�é�å�ã
ü

ßAà�ã�þ(é�ë�é4úûúPã�úûá�âMï áPç�à�ãBë�ãBç|åªåìæfå�à�ã5âMþ(é�ë�âMãP2,@¢é4úPÿ
æ
ëÅá åìà�ï áPç	�zæ�úR�
ã�âÞåMè]æ�á�â�âÅõ�ã�âBüfò*á ë�âMå`æ�
eé4úûú.+"áPç å�à�ã
í|ãBç(âMãVäBé
âÅã�+è]ã2äBé�ç þ(é�ë�éFú úPã�úûáRDBã�å�à�ã�úPæ|æ
þ(âRå�ë�éU�zãBë�â�áPç�ÿ&é4úûúAåìà�ã5õ�þ�í�é�åMáPç�ÿ&æ�
jë�é�ç�ÿ
ã²æ
ç�ã�áPçtå�à�ã5ëìã�í|õ(ä�ã�í
ï5é�åìëMáûê¿ü$ß]à|á�âfþ(é�ë�éFú úPã�úûá�âMïÛá�â8áPç�à�ãBëMáPå�ã�í ó|ö�åìà�ãÐâÅþ(é�ë�âMã�é4úPÿ
æ
ëMáPå�à�ïVüÉB
ã�ä�æ
ç(ízúPö�+�å�à�ã&âMþ(é�ë�âMã�é4úPÿ
æzëMáPå�à�ï
é4úûúPæ�èjâ�õ(â]å�æ`þ�ãBëi
.æ
ë�ï þ(é�ë�é4úûúPã�úcä�æ
ï8þ�õ�å�é�åMáPæ
ç(â�å�à(é�å�ïRõ(âMå]ó(ã`âMãF�zõ�ãBç�åÅá éFú áRDBã�í2á çfåìà�ã`í|ãBç(âMã`äBé
âMã
üß]à|õ(â�+záPç
å�à�ãÞâMþ(é�ë�âÅãjé4úPÿ
æ
ëMáPå�à�ï*+�áPå�á â�þ�æ�â�â�áPó|úPãÞå�æ`ï8ãBë�ÿ
ãjâMã��zãBë�é4úrõ�þ�í�é�å�ã�â�æ�
"ë�é�ç�ÿzãeæ
ç�ã]áPçVé`â;á ç�ÿÃú ãÞõ�þ�í�é�å�ã�þ�ë�æ�ä�ã�â�â
æ�
jïRõ|úPåMáPþ|úPãVë�éÃç�ÿ
ã/LMX*Ojó|ö�ï�æ�ízá�
îözáPç�ÿ&å�à�ãIÄ�é�ë�ô
æ�è]áPåVD5âÅå�ë�é�å�ãBÿzöVáPç�âMõ(äìà�é�èeé�ö�å�à(éÃåªè]ãfâMã�é�ë�äìàg
îæ
ëRé
þ|áR�
æ
å`âMãBå`ä�æzç�å�éFá ç|áPç�ÿ�X±ä�æzï�þ(é�åMáPó|úPã�þ|áR�
æ
å�â]L�ë�ãN
îãBëìë�ã�í�å�æ2ézâ�È�Ò�Ób¼F¤hÔÖÕÉ¤VO�ü`ßAèWæ²þ|áR�
æ
å�â5+ g ¯ Â éÃç(í g Ä s é�ë�ãä�æ
ï�þ(éÃåMáPó|ú ãRé�ç(í²áPç(í|ãBþ�ãBç(í|ãBç�å�á�


g�¯ sÂ× g ÄÅÂ × G�Ò L.�(Ò � O
0 ë�ã�ú�é4ê(é�åMáPæ
ç{á ç�å�à�ãªä�æzï�þ(é�åMáPó|áûúûá åMö�ä�ëMáPå�ãBëMá�é5äBéÃçVó(ãRä�æ
ç(â�á�í|ãBë�ã�í{á�
�è]ãÞæ
ç|úPö�
îæ
ë�ä�ã g ÄMÂ × G�üx-�ç�å�à|á�âjäBézâMã�+ó(æzå�à&þ|áR�
æ
å�â é�ë�ã�äBé4úûúPã�íTØ ;�=�¼ Ì ; ú³ú Ö ´�»
Í�Ø ;
¼ Ìªû5ú > +�èeà(é�å�áPç(ä�ë�ã�ézâMã�â å�à�ã5â�áRDBã²æ�
nÈ�ÒfÓ	¼)¤-ÔKÕO¤ÞâMãBå�â�+*èeà�ãBë�ã�é
âñå�à�ãõ�þrí�éÃå�ãfþ�ë�æ�ä�ã�â�â á�â�ï8æ
ë�ãfízáeyfä�õ|ú å²å�æ�äBéÃë�ë�ö&æ
õ�å4ü7-�ç�ò*áPÿ
õ�ëìã/�(üRMrM�+*á å á â8âMà�æ�èeçbå�à�ãVízá�d"ãBë�ãBç�å8å;ö|þ(ã�â æ�

ä�æ
ï�þ(éÃåMáPó|ú ã þ|áR�
æ
å�âBü

0 í|ã�â�ä�ëMáPþ�åMáPæ
ç�æ�
å�à�ã`ä�æ
ï8þ|ú ãBåìãªé4úPÿ
æ
ëÅá åìà�ï 
îæÃú úPæ�èjâ��
�é�ë�é4úûúPã�úuB
þ(é�ë�âÅã:2,@Í0eúPÿ
æzëMáPå�à�ïÙ × á�í��� × á�í��á ç|áPåMá�é4úûáRDBãÚ§ é�ç(í:¨8�

¾ × G��èeà|áûú ãYLk¾:9!ÛgO
�
Q(ç(í{þ|áE�zæ
åjâMãBå;È�ÒfÓ	¼)¤hÔÖÕO¤ × L�ÒÝÜ�Ñ.Þ�Ü�O��XGZ=�¹ª9�X��þ�ãBë�ïRõ�å�ãÞë�æ�èjâ�+ Ù ¯ é�ç(í:§ ¯ �þ�ãBë�ïRõ�å�ã`ä�æ�úPõ�ï�ç(â�+��
ÂÞé�ç(í:¨�ÂF�
õ�þ�í�é�å�ã`ï²é�å�ëMáûêfã�ú ãBï8ãBç�å�â5+ g �õ�þ�í�é�å�ãÑ§ éÃç(í:¨ ç�æ
çSDBãBë�æ²ä�æ
õ�ç�å�âB�
¾ × ¾ À�X���

-�ç�åìà�ã2í|ã�â�ä�ëÅá þ�åÅá æzçbæ�
eå�à�ã5é4úPÿ
æ
ëÅá åìà�ï âÅà�æFè]ã�í&éÃó(æ��
ã�+Eè]ãRáPï�þ|úûá äìáPåMúPö�é
âìâMõ�ï�ã²å�à(é�å`ã�ézä�à&þ�ëìæ�ä�ã�â�âÅæ
ë
L 4 Ñ-¤VO]þ(ãBëq
îæ
ëìï5âjä�æzï�þ�õ�å�é�åMáPæ
ç(â�æ��
ãBë áPå�â úPæ�äBéFú í�é�å�é�ü0eåjåìà�ãªãBç(í�æ�
]å�à�ãªéFú ÿzæ
ëMáPå�à�ï/+�ï5éÃå�ëMáûê g è]áûúûú�à(é��
ã

�U�



αij

0 αkl

0 αij

0 αkl

αil

αij

αkl

αil

αkj

αij

αklαkj

0

Compatible Partially Compatible

Incompatible

ò*áPÿ
õ�ë�ãX��üRM�M��Eß�ö|þ(ã�â æ�
cä�æzï�þ(é�åMáPó|áûúûá åMö
ü

å�à�ã�Òg
ýézä�å�æ
ëáPç²áPå�â]âMå�ëÅá ä�åÅú ö ú æ�è]ãBë]å�ëMá�é�ç�ÿ
õ|ú�é�ë]ï5éÃå�ëMáûê�+�é�ç(í8å�à�ãn�h
ýézä�å�æ
ëáPç8áPå�â]õ�þ�þ(ãBë å�ëMá�é�ç�ÿ
õ|ú�é�ë]ï5é�åìëMáûê¿ü
�ã�ä�å�æ
ë�â Ù é�ç(íe�`è]áûúûú�âMå�æ
ëìãWåìà�ã§Q(ç(é4ú��Fé4úPõ�ã�âBü�ß]à|á�â�þ(éÃë�é4úûúPã�ú¿é4úPÿ
æ
ëÅá åìà�ï á�â�ó(é
âMã�íRæ
ç²é`âMãF�zõ�ãBç�åÅá éFúræ
ç�ã�å�à(é�å
ã�ê�à|á ó|áPå�â�åìà�ã`â�é�ï�ã`âMåìë�õ(ä�å�õ�ë�ã`é4úPë�ã�ézí|ö2í|ã�â�ä�ëÅá ó�ã�í�ü

-�ç�ò*áPÿ
õ�ë�ã���üRMUFS+|è]ã`âMà�æ�è�é�çfã�ê=éÃï�þ|úPã`æ�
�é�âMþ(é�ë�âMãÞï5é�å�ëÅá êfè]áPå�à(Û × �8é�ç(í(� × M � ü
_ [SJB["æ�JU�r�ÞI8J������Sæ`[��J�À�P[b��#,��J
ß*æbïRáPç|á ï áEDBã å�à�ã�ç|õ�ïªó�ãBëVæ�
ªä�æzï�ïRõ�ç|á äBéÃåMáPæ
ç(â�+�è]ã�à(é��
ã�å�ëÅá ã�í å�æ�þ(ézä�ô é4úûú`å�à�ã�ï�ã�â�â�é�ÿzã�âfé
â�ï²é�ç�ö
é
â þ(æ|â�â�áPó|úPã�+�å�à|õ(â ë�ã�í|õ(äìáPç�ÿ&å�à�ãVä�æ
ï8ïªõ�ç|á�äBé�åÅá æzç&ú�é�å�ãBç(ä�ö åMáPï�ã
üA0Þâ èWã�úûú.+�å�æ�í|ã�ä�ë�ã�ézâMãfå�à�ã²ç�õ�ïRó(ãBëRæ�

ï�ã�â�âìé�ÿ
ã�âEé�ç(íRí|õ�þ|ú á�äBé�åìãjå�à�ãeâMþ�ãBã�í áPçRå�à�ã]ó�ë�æ�é
í�äBé
âÅåcé�ç(í ë�ã�í|õ(ä�ã æ
þ(ãBë�éÃåMáPæ
ç(â�+�ï�ã�â�âìé�ÿ
ã�âé�ë�ã�ó�ë�æ�é
í�äBézâMå�ã�í
L�ë�ã�í|õ(ä�ã�íWOx
.ë�æ
ïòL�å�æSOå�à�ã`ä�ãBç|å�ãBë�æ�
�å�à�ã ë�æ�èjâ�+|ä�æ�úPõ�ï�ç(âeæzëeï�ã�âMà"ü

ò=æ�úûúPæFèAá ç�ÿ8å�à|á�âWéÃþ�þ�ë�æ�é
äìà,+�é
â]é�ç5ã�ê(é�ï�þ|úPã�+|è]ã ézäBä�õ�ïªõ|ú�é�åìã`é4úûú¿åìà�ãeáPç(ä�æ
ï�þ(éÃåMáPó|ú ã þ|áR�
æ
å�â áPçfå�à�ã�þ�ë�æ��
ä�ã�â�âMæzë;LiÈàßØF�ÑC´nßØFbON+�èeà�ãBë�ã�èWãÞä�ë�ã�é�åìã3È�ÒfÓ	¼)¤-ÔKÕO¤]é�ç(í�+�âMõ�ó(âMãF�zõ�ãBç�åMúPö�+�è]ãjó�ë�æ|é
í�äBé
âMå�áPå]è]áPå�àVéRä�æ
ï�þ|úPã�ê�áPåMö
æ�
àá:L¹LTÈ$À!´ZO-ß�FbO�üPÌ æ
å�ãRå�à(é�åZB
å�éÃþ�þ(ãBç ãBåªé4ú�ü5ä�ëìã�é�å�ã�å�à�ã��EáR�
æ
å�B
ãBåÞó|ö&ä�æ
ç(â�á�í|ãBëMáPç�ÿ&éfþ|áPþ(ã�úûáPç�ãfáPç å�à�ã
Q(ë�âMå�ë�æ�è�æ�
�åìà�ã`ï�ã�âMà,+=áPç�èeà|á�ä�à&é4úûúå�à�ã`þ|áR�
æ
å�âjé�ëìã`þ(é
â�â;á ç�ÿfæzç�ã`ó|öfæ
ç�ã`å�à�ëìæ
õ�ÿ
àVåìà�ã`ï�ã�âMà,+W
.ë�æ
ïÙþ�ë�æ��
ä�ã�â�âMæzë;LiG�Ñ-¤¹O�� GZ=E¤B9!´$å�æRþ�ë�æ�ä�ã�â�âMæ
ëLTG�ÑC´!â�M�O_+|ä�ë�ã�é�åMáPç�ÿRáPçfå�à|á�â�ú�é
âÅåeþ�ë�æ�ä�ã�â�âMæ
ë]å�à�ã�È�Ò�Ób¼)¤-ÔÖÕÉ¤�ü�ßAà|á â
é4úPå�ãBë�ç(éÃåMáR�
ã�áPç(ä�ë�ã�é
âMã å�à�ã`å�æzå�é4úrç|õ�ïRó(ãBë�æ�
ï�ã�â�â�é�ÿzã�âWéÃç(ífå�à�ãÞæ��
ãBë�à�ã�ézífé
â�âMæ�äìá�é�å�ã�í²å�æ�åìà�ã�ú éÃå�ãBç(äìáPã�âBü

-�çVë�ã�ú�é�åÅá æzç(âMà|áPþ�èAá åìàfå�à�ã�úPæ�äBé4ú�í�é�å�éRâMåìæ
ë�é�ÿ
ã�+|è]ãÞäBé�ç�é4ú�âMæ²ä�à�æ|æ�âMã`é�ç�æzå�à�ãBëjâMå�ëìõ(ä�å�õ�ë�ãÞå�à(é�å]ë�ã�í|õ(ä�ã�â
� <



ãääääääääääää
å

M G G G G G F G
G G � G G G � G
G G G G G G G <
G G G G � G G G
G G G � G G G G
G � G G G G G G
G G G G � G F M�G
G M�M � G G MUF M � G

æDçççççççççççç
è

ò*áPÿ
õ�ëìãX�(üRM�FS�xB
þ(é�ë�âMãÞï5éÃå�ëMáûê2èAá åìà(Û × ��é�ç(ífi × M �
å�à�ã²èeé
âMå�é�ÿzãªæ8
jï�ãBï�æ
ëìö�èAá åìàbë�ã�âMþ(ã�ä�åRå�æ�å�à�ã8ú áPç�ô
ã�íb�ÎúûáîâÅå5æ
ç�ã
ü#µ&ã²è]áûúûújç(é�ï�ã8áPåé� úPæ�ä�ô"Ãeæ�è B�äBé�åìå�ãBë
L��1ÃtBSO  � � ®�ü\2�ãBå�â�é
â�âMõ�ï�ã å�à�ãeï5é�åìëMáûê g þ(é�ë�åMáPåMáPæ
ç�ã�í áPç�åìæªéÞâMãBå�æ�
¿âMõ�ó�ï²é�å�ëMá�ä�ã�âuÏYLT9MÑN¾WOrèAá åìà5ízáPï�ãBç(â�áPæ
ç(âÈÀ[Ú´Y+�âMõ(ä�à²å�à(é�å g ¯ Â × Ä s Ïnê<ëEèeà�ãBë�ã�Ò × ¾�³VÈ�À 4 Ñ&Þ × 9�³-´TÀ(¤gLTGZ=!Ò�Ñ�ÞS9!Û�O�ü\�é4áPë�âµL�ÒìÑ.ÞWO_+bL 4 Ñ-¤VOé�ç(íLT¾�ÑN9�OWë�ãBþ�ëìã�âMãBç�åRÿ�úPæ
ó(éFú©+*úPæ�äBé4úAé�ç(í ó|úPæ�äìô�áPç(ízá�ä�ã�â�+ë�ã�âÅþ(ã�ä�åMáR�
ã�úPö
ü*-�ç æ
ë�í|ãBë`åìæVþ(ãBëq
îæ
ëìïÝå�à�ã�þ(éÃë�åMáPåMáPæ
ç&æ�

ï5é�åìëMáûê g ÿ�áR�zá ç�ÿVâÅõ�ó�ï5é�å�ëMá�ä�ã�â�ÏYLT¾�ÑN9�O_+zá åÞï²é�öfó�ãRç�ã�ä�ã�â�â�é�ë�öfåìæ2é
í�í�ç�ãBè ë�æ�èjâAæ
ë ä�æÃú õ�ï8ç(âÞä�æ
ç�å�é4áPç|á ç�ÿ
ç|õ|ú ú"ã�úPãBï�ãBç|å�âåìæÞáPå�üß]à�ãÞízá âÅå�ëMáPó�õ�åMáPæ
ç²æ�
"å�à�ãeã�úPãBï�ãBç|å�â�æ�
"ï5é�å�ëMáûê g á�âþ(ãBëq
îæ
ëìï�ã�í�ó|öRï5é�þ�þ|áPç�ÿRã�é
äìà�æ
ç�ãæ�
å�à�ãÞó|úPæ�äìô�â]æ�
�â�áRDBã:È�[(´ æzç�å�æRå�à�ã ï�ã�âMàfæ�
Eþ�ë�æ�ä�ã�âìâMæ
ë�âBü�ß]à�ã`í�é�å�é�âÅå�æ
ë�é�ÿzã1
îæzë�ï5é�åeä�æ
ç(â�á�âMå�â]æ�
å�à�ë�ãBã
�
ã�ä�å�æzë�â�+Jì*+Ö¨löí§Rü²ß]à�ãÚìø�
ã�ä�å�æzë`âMå�æ
ë�ã�â�åìà�ã�ç�æ
çSDBãBë�æ*�Fé4úPõ�ã�â æ�
eå�à�ã�ï5éÃå�ëMáûê�+Eé
â�å�à�ãBö&é�ë�ã8å�ë�é��
ãBë�âMã�í
áPç�é²ëìæFèµ�.è]á�âMã]
ýé
âÅà|á æzç"ü5ß]à�ãÚ¨ �
ã�ä�å�æzë`ä�æ
ç�å�é4áPç(âÞå�à�ãRó|úPæ�äìô�ä�æ�úPõ�ï�çÐá ç(ízá�ä�ã�âRæ8
Aåìà�ãªã�úPãBï�ãBç|å�âñáPç&å�à�ãÚì
�
ã�ä�å�æzë�ü�ò*áPç(é4úûúPö�+�å�à�ã¡§ �
ã�ä�å�æ
ë�âMåìæ
ë�ã�âEå�à�ã]áPç(ízá�ä�ã�â áPç5å�à�ãàì>�zã�ä�å�æ
ëå�à(é�å�ä�æzë�ë�ã�âMþ�æ
ç(íRå�æÞå�à�ãnQ(ë�âMå�ç�æzçS��DBãBë�æ
ã�úPãBï�ãBç|åÞæ�
�ã�é
äìà�ëìæFè ü¡��öVä�æ
çb�
ãBç�åÅá æzç,+�èWãRí|ãNQ(ç�ã�æ
ç�ã�é
í�ízáPåMáPæ
ç(é4ú�ã�úPãBï�ãBç|å�áPçW§Ð�
ã�ä�å�æzëjè]áPå�à�å�à�ãZ��é4úPõ�ã
æ�
�å�à�ã ç�õ�ïRó�ãBëÞæ�
�ã�úPãBï�ãBç�å�â á çWì þ|úPõ(â�æ
ç�ã
üÞß]à�ã ï�ãBï�æ
ë�öVâÅþ(ãBç|å�á âÞí|ë�é
âMåMá�äBé4úûúPöVë�ã�í|õ(ä�ã�í�+"éFú åìà�æ
õ�ÿ
à�å�à�ã
é
äBä�ã�â�â�åìæfå�à�ã5í�é�å�é8ó|öÐä�æÃú õ�ï8ç(âÞï5é4öfó(ã²â�úPæFè]ã�í&í|æ�èeç"üRò*áPÿ
õ�ë�ãZ�(üRM � âMà�æ�è å�à�ã��kÃtB²úPæ�äBé4úWâÅå�æ
ë�é�ÿzãX
.æ
ë
å�à�ãÞï5éÃå�ëMáûê2æ8
cå�à�ãQ(ÿzõ�ë�ãX�(ü�MUF æ
ç�åìæ éYFZ[/FRï�ã�âMà"ü

î G
ãäää
å

ì
M
F
�â
æ ççç
è
ãäää
å

¨
M
�
�â
æ ççç
è
ãäääää
å

§
M
�
�
�
�

æ ççççç
è

î M
ãäää
å

ì
<
�
MUGâ
æ ççç
è
ãäää
å

¨
�
F
�â
æ ççç
è
ãäääää
å

§
M
M
F
�
�

æ ççççç
è

î F
ãäää
å

ì
�
�
�
M �

æDççç
è
ãäää
å

¨
F
�
�
�

æDççç
è
ãäääää
å

§
M
�
�
�
<

æDççççç
è

î �
ãäää
å

ì
�
M�M
MUFâ
æDççç
è
ãäää
å

¨
M
M
�â
æDççç
è
ãäääää
å

§
M
M
M
F
�

æDççççç
è

ò*áPÿ
õ�ëìãX�(üRM � �_�1ÃtB5âMå�æ
ë�éÃÿ
ã
ü

� �



�K�f���K�<ï �ð�J�
�Â�Â���"�
���Ï�{�-�J�����������
ß]à�ã�âMþ(é�ë�âMã:2,@ é4úPÿ
æ
ëMáPå�à�ï þ�ë�ã�âMãBç|å�ã�í�é�ó�æØ�zãÞá�âÞé�þ(éÃë�é4úûúPã�ú áRD�é�åÅá æzç�ó|öfà(é�ç(í�å�à(é�å]áPç(ä�ë�ã�ézâMã�âÞå�à�ãñáPç�à�ãBë�ãBç�å
þ(é�ë�éFú úPã�úûá�âMï¢æ�
"å�à�ã�é4úPÿ
æ
ëMáPå�à�ï ó�öRÿ
ë�æzõ�þ|á ç�ÿRâMã��
ãBë�éFú�á ç(ízáR�zá�í|õ(é4ú âÅå�ãBþ(â*áPç2éªñ
ízá�é�ÿ
æ
ç(é4ú(ó|úPæ�ä�ô�ñRâMå�ãBþ5äBéÃþ(é�ó|úPã
æ�
eþ(é�ë�éFú úPã�úûáRD�é�åMáPæ
ç"ühB
õ(äìà�é�çbâMå�ë�é�å�ãBÿ
ö�ë�ãF�zõ|áPë�ã�â å�æVþ�ãBë�ïRõ�å�ã5ëìæFè�â`é�ç(í ä�æ�úPõ�ï�ç(â áPçbå�à�ãfâMþ(é�ë�âÅã�ï5é�å�ëÅá ê
ó(ãN
.æ
ë�ã]ãBç|å�ãBëMáPç�ÿ`åìà�ãWõ�þ�í�é�å�ã]úPæ|æ
þ,+�èeà(é�å�í|ãBï²é�ç(í�âéÞí|ö�ç(éÃïRá�äeí�é�å�é åMö�þ�ãAézâí|æ
õ�ó|úPã]úûá ç�ôzã�íRúûá�âMå�â å�æjãBïRó�ã�í
æ
ëeëìãBï�æ��
ãjç�ãBè$ã�úPãBï�ãBç|å�âBü

ßAà|á â�ôzáPç(í�æ�
Wé4úPÿ
æzëMáPå�à�ïÝäBé�ç�ç�æ
å�ó(ã áPï�þ|úPãBï�ãBç|å�ã�í�áPç&ø��òbó�ã�äBé�õ(âMã�æ8
�å�à�ãRà(é�ç(ízúûá ç�ÿW+"þ(é�ë�åÅá åÅá æzç|á ç�ÿ
é�ç(íbízá�âMå�ëÅá ó�õ�åÅá æzçJæ8
ñí|ö|ç(é�ïRá�äVí�éÃå�é�âMå�ë�õ(ä�å�õ�ëìã�âBübøeæ�è]ã��
ãBëU+ó�ã�â�á�í|ã�â²å�à|á�â5éFú ÿzæ
ëMáPå�à�ï/+�å�à�ãBë�ã²á�â�é�ç�æzå�à�ãBë
é4úPå�ãBë�ç(éÃåMáR�
ã`å�à(éÃåU+�é4úPå�à�æ
õ�ÿ
à�ç�ã�á åìà�ãBë äBé�ç�ó(ãñá ï8þ|ú ãBï8ãBç�å�ã�í{áPç�ø��ò1+�á åAá â�äìúPæ�âMãBë�å�æ�èeà(éÃåjé�í�é�å�é8�.þ(é�ë�é4úûúPã�ú
ú�é�ç�ÿ
õ(é�ÿzãÞã�ê�þ�ã�ä�å�âjézâ�áPç�þ�õ�å�ü

ßAà|á â8é4úPå�ãBë�ç(é�åMáR�
ã²á�âRåìà�ãfæ
ç�ãfè]ã2âMà�æ�è ó(ã�úPæ�è`ü�-�å�ä�æ
ï8þ�õ�å�ã�âPÌ âMå�ãBþ(âñáPç�å�à�ã²ï5é4áPç úPæ�æzþ,+áPç(âMå�ã�ézí
æ�
eúPã�â�âRâMåìãBþ(â áPç	�
æÃúE�záPç�ÿ�ízá�é�ÿ
æ
ç(éFúAó|úPæ�ä�ô�âBüA-�çbå�à|á�â`èeé4ö�+Eè]ã2é�ëìã�úPæ�â�áPç�ÿ&þ(éÃë�é4úûúPã�újþ(ãBëi
.æ
ë�ï²é�ç(ä�ã�+ó�õ�åRå�à�ã
ä�æ�í|ã�á�âRâMå�ë�éFá ÿzà�åi
.æ
ë�èeé�ë�í�üSµ&ã�à(é��
ã8õ(âMã�í ç�ãBèÔí�é�å�é��.þ(é�ë�é4úûúPã�úeã�ê�åìãBç(â�áPæ
ç(â èWã8à(éU�zã5í|ã�â�áPÿ
ç�ã�íg
.æ
ëªâMþ(éÃë�âMã
é�ç(í�áPë�ëìãBÿ
õ|ú�é�ë�ä�æ
ï�þ�õ�å�é�åÅá æzç,+�áPç(äìúPõ(ízá ç�ÿbâMþ�ã�äìáeQrä8ë�ãBþ�ë�ã�âÅãBç�å�éÃåMáPæ
ç(âZL;ézâÞå�à�ãfð ð§BI�`ð�æzï�þ�ë�ã�â�âMã�í ð�æÃú õ�ï8ç
B
å�æ
ë�é�ÿ
ã]
îæzë�ï5é�å�õ(âMã�í�ó�ã�ú æ�è�OÞé�ç(í&ízá�âMå�ëÅá ó�õ�åÅá æzç(âPLMé
â�å�à�ãÚ�1ÃtB)�à�úPæ�ä�ô7Ã æ�è B
å�æ
ë�é�ÿzã`õ(âMã�í ó(ã�úPæ�è§å�æ|æSO

.æ
ëeâMþ(é�ë�âMã�þ�ë�æ
ó|úPãBï5â�ü�ß]à�ã�âMã�ã�úPãBï�ãBç�å�â]à(é��
ãjó�ãBãBç²áPç(äìú õ(í|ã�í{áPç|å�æRå�à�ã��eáPãBç�ç(é���ò=æ
ë�å�ë�é�ç�ú�é�ç�ÿzõ(é�ÿ
ãÞé�ç(í²å�à�ã
ä�æ
ï�þ|áûúPãBë�å�à(é�åjé
äBä�ãBþ�å�â]å�à�ãBï á�â�ä�õ�ë�ë�ãBç|åMúPöfõ�ç(í|ãBë í|ã��
ã�úPæ
þ�ï8ãBç�å  ��F)®�ü
� 6 ��wxo
v�1�uzn%^4m�c�.~ò%^4mrcJp�}�ò 4 ^z}4p�p�o�ó
w|u
n|m�n�o4p q�`ro�n(q|}!�(^4n�}�s�m%^)ô�}�qöõic,^F1rc(v(^)1�c�m�}����ò�^�mrcö÷ 4 wN÷8øG/�u
n s
u).S`ba�m�^�p81tm�c�}!Q0� �=}|sÃu).S`(u=q�^4m%^�uÃp ^�p§o�p~��"��$qU`�oFn�q|}í.*o�m�n�^F"��ò�^�mrcúùO��Q�� 6 �ÞùÐp(u�p�Z�}Fn�ux}Ãv=}&.*}4p�m�qÖû

�����������|y����Kõ-` � �0����������ü�ÃwNü�������0��������8�oõh�(ÿF� � %�ø�ø�����������|y����Kõ-� � �0����������ü�ÃwNü�������0��������8�oõh�(ÿF� � [ ø�øý 6 ��w�þE������0�8��������!����� 6 õ-`
ÿD� ø
�����������|y���� õ-��Q�� 6 � � [�+ ÿ�� � % + øÿ���y���d�����ÿ_ÿ � ÿ��Ïÿ#QÏÿ:�J%Âÿ(� [÷ 4 wN÷ ������Q��Öõh�
ÿ��ÂøJÿ(�0���������KõP�����_õh���
ÿR�0�
ÿ(���Âø�øJÿ:���������Wÿ��

÷ 4 wN÷ �Wÿ��zy��(ÿ�����y��,�����!õC������QWÿ��Kÿ(�0�8�0Q(ÿ���ø
��?ÿ � %Þÿ(��ó�%
� � +��E* 6 ÿ�Q��ðõ�õh���KõP�0�Kõ�ÿ�ø�� � ø ûfQ�yBû*ÿ8ø ûf�����BûEõ � ûfQ��Bû!õC���Kõ�ÿ	�Â%�ø0ó��0�Kõ�ÿ�ø�ø�ø�ø
� � � � %��������

ÿ
w õ � û�dzybûEõC���Kõ5ÿ
�Â%�ø0ó����Kõ�ÿ�ø�ø�ø*��WÿFy��KõO÷oÿP÷�ø,ùÉ����������������� ÿ���y 6 ���Wÿ���dN�����Q���Q��������|yÞù�
y��������(ÿ
w��^zo�1 � ���ÖõC�0�Öõ5ÿ8ø� � ø ý ��v0ò(o�$(qW.oarq�m²2r}xo�p }
v�}O."}4p�m ^�p mrcr}!�W^
o�1�u�p�oÃvý 6 ��w�þ ÿ�������������������y���� � � � %Þÿ(���Kõ5ÿ
�Â%�ø0ó����Kõ�ÿ�ø ý �b`N�=o�m(} o
v�vtmrcr}�}
v=}&.*}�p�m�ql2�}
v�u0ò3�(^zo�1�uÃpro
v���KõP�0�Kõ�ÿ�ø����Âø � ���ÖõC�0�Öõ5ÿ8ø��� ø��!�%^zo�1��������ý 6 ��w�þ ÿ�������������������y
���



���� � � � %Þÿ(���Kõ5ÿ
�Â%�ø0ó����Kõ�ÿ�ø ý y�n�o�ô�}�n(q|}bm�c�}bn�u0ò(q²ò%^4m�c>^4m(}O.*q ^�p mrcr}?^0óFmrc sÃu|vý 6 ��w�þ ÿ������������������|y��EQ � ÿ	�Â%Âÿ:� ý y�n�o�ô�}�n(q|} oÃv|v mrcr} s
u�v8a�.*qbm�u /%^�pN��^4m(}O.*q ^�p mrcr}?^0óFmrc�n�u0ò�J% � +��!* 6 ÿ�Q�� õ�õh�Þ% ûfQ��Bû!õC���Kõ-Q��Â%�ø0ó��0�Kõ-QÂø�ø�øöûf�����bû²õ-���ÖõC�0�ÖõhQ ø�0�Þ%0ø ûfQ�yBû*ÿ8ø�ø�Þ% � �J%�� %��������
ÿ
w õh�Þ% ûfQ��Bû!õC���KõhQ��Â%�ø0ó����Kõ-QÂø�ø�ø�y 6 ��� ý ��uÐ^4m�}&.*q?^Bp mrc,^
q q�a�2�sÃu|v8a�.=p
ÿÃw õ�õh���KõP�0�Kõ-QÂø�ø�0�Þ%�� %0øöûf���KûAÿ�ø�y 6 ��� ý w�u8a|pN�xo ^4m(}O.$m�u ."o�U(} o"`�oS^�n� [ � �J%�� [��E* 6 ÿ�Q��ðõ�õh� [ ûfQ��bûEõC���Kõ-Q��Â%�ø0ó��0�Kõ-QÂø�ø�ø ûf�����Bûõh���KõP�0�Kõ-QÂø��0� [ ø ûfQ�yBû����KõP�0�Kõ�ÿ�ø����Âø�ø�ø� [ � � [ � %��������
ÿÃw õh� [ û�Q��bûEõC���KõhQ��Â%�ø0ó����Kõ-QÂø�ø�ø y 6 ���ÿ
wúõh���ÖõC���KõhQ ø��� [ ø ûf���Kû:���ÖõC���Kõ5ÿ8ø�	�Âø�ø&y 6 ��� ý �	`��=oFm�} }�"�^
q�m�^Bp�1Ð^�m�}&.���KõC���Kõ-QÂø��� [ ø � ���ÖõC���KõhQ ø��� [ øEó!���ÖõC�0�Öõ5ÿ8ø��� ø²÷E���KõC���Kõ-QÂø���J%��Â%0ø��Q8�0�

y�c�}�}
v�}O.*}�p�mÐ^
q4p��MmÐ^Bp�mrcr}G."o�m�n�^)" ��� w(^�v|v�óS^Bp�2�}Fm�ò�}�}4p�m�ò�u
}Ãv=}O."}4p�m�q?^Bp$m�c,^
qbn�u�òBû

w(^�v|v�óS^Bp>^�p �=}�p�q�} s
u�uzn��(^�pro�m�}�qG�Öõh���KõC���Kõ�ÿ�ø�	�
ÿ�QÂø�����WÿÃw��Q��0�
yrcr} }
v�}O."}4p�m ^zq4p��MmÐ^Bp mrc�}í.*o�m�n�^F" ��� wW^Fv|v�óS^�p o�/|m(}�n�v�o|qFm

^4m(}O. u�/�mrc,^
qbn�u�òBû
wW^Fv|v�óS^�p ^�p ��}4p�q�} s
u�uzn8�W^�pro�m(}|qE�Öõh���ÖõC���Kõ5ÿ8ø�	�
ÿDQ ø�����WÿÃw�����(ÿ
w�����(ÿ
w�����������������������������

�K�f���K��� ������Ï�f���(�3���J���R�-�J�����8���Fï
B�áPç(ä�ã`å�à�ã`ä�æ�í|ã`âMà�æ�è]ã�íRá�â]ÿzæ�áPç�ÿ�å�æRó(ã`é
äBä�ãBþ�åìã�ífé
â á ç�þ�õ�å�å�æRæ
õ�ëeâMþ(é�ë�âMã`ä�æ
ï�þ|áûúPãBë]áPï�þ|úPãBï�ãBç|å�ã�í�è]áPå�à|áPç
å�à�ãP� áPãBç�ç(é�ò�æ
ë�åìë�é�ç ð�æ
ï�þ|áûú�é�åMáPæ
çhB
ö�âMå�ãBï/+Eè]ã�þ�ë�æ|æ�
Wåìà(é�å`å�à�ã²âMþ(é�ë�âMã8ã�ê�å�ãBç(â;á æzç(âªéFú ëìã�é
í|ö�ï�ãBç�åÅá æzç�ã�í
âMõby2ä�ã å�æ�ã�ê�þ�ë�ã�â�â å�à|á�âeé4úPÿ
æ
ëÅá åìà�ï�ó|ö5õ(â;á ç�ÿVé8í�é�å�é��.þ(é�ë�é4úûú ã�ú*ú éÃç�ÿ
õ(é�ÿ
ã�+�ã�áPå�à�ãBë;� áPãBç�ç(é���ò�æzë�å�ë�é�ç�æ
ëjø��ò]ü
0 ú âÅæ(+�é�ç�æ
å�à�ãBë]ã�ê(é�ï�þ|úPã�â]æ�
�âMþ(é�ë�âMã ä�æ�í|ã�â]à(é
â ó(ãBãBç�âMõ(äBä�ã�â�â�
.õ|úûú öfã�ê�þ�ë�ã�â�âÅã�íRáPçI� á ãBç�ç(é8��ò�æ
ë�åìë�é�ç²ó�ö�õ(â;á ç�ÿ
æ
õ�ëeç�ãBè ú éÃç�ÿ
õ(é�ÿ
ã ã�ú ãBï8ãBç�å�â5�

�1B
þ(éÃë�âMã:Ä�é�åìëMáûê��ã�ä�å�æ
ë;� ë�æ�í|õ(ä�åU+
�1B
þ(éÃë�âMã:Ä�é�åìëMá�ä�ã�â§Ä�õ|ú åÅá þ|úûá�äBé�åMáPæ
ç"ü
��ßAà�ã:2"é�ç(äNDBæ|â10eúPÿ
æzëMáPå�à�ï�åìæªåìëMá�ízá éÃÿ
æ
ç(é4úûáRDBã�é�âMþ(é�ë�âÅãÞï5é�å�ëMáûêfæ
ëjä�æ
ï8þ�õ�å�ã�áPå�â]ã�áPÿ
ãBçb�Fé4úPõ�ã�âBü
�Eß]à�ãÞð�æ
ç�jMõ�ÿ�é�åìã � ë�é
ízáPãBç|å�ï�ãBå�à�æ�í�+�é�è]ã�úûúR�.ô�ç�æ�èeç8áPå�ãBë�é�åÅáE�zãjé4úPÿ
æ
ëMáPå�à�ïÚ
îæzë�âMæ�úR�
áPç�ÿ úûáPç�ã�é�ëeâMö�âÅå�ãBï5âBü

�Ø�



� ��� ���! #"#$&%(' )+*

 MO®-,Rü�0�ÿ
ë�é4èeé4úré�ç(í�ö�üWB�é4úPåVD
ü,-�ç�åìãBë�þ�ë�æ�ä�ã�í|õ�ë�é4ú�ä�æ
ï�ïRõ�ç|á�äBé�åMáPæ
çfæ
þ�åÅá ï áED�éÃåMáPæ
ç(âm
îæ
ëeízá�âMå�ëÅá ó�õ�åìã�í²ï�ãBïP�
æzë�ö`ä�æ
ï�þ|áûú�é�åMáPæ
ç"üS-�ç�. =0/�1�2�3 >�4)> A�57698 A�A�: ; ú<; /�= ý�=>6 / Ø / A-? ; A�@	: ; @ > = ; ABADC /	E ØGFÔú > = =IH /�= . ;�=D; ú³ú > úC /	E ØG:J5KF@AJ@r+S-�åìà(é
äBéS+(Ì ãBè3 æ
ë�ô�+S0�õ�ÿ
õ(âMåXM������(ü

 F�®-,Þé�ÿ�é�çZ0�ÿ
ë�é4èeé4ú.+�0 ú�é�çIB
õ(â�âMï²é�ç,+�é�ç(íPö�æ|ã�ú�B�é4úPåVD
üEð�æ
ï�þ|áûúPãBëAéÃç(í�ë�õ�ç|åMáPï�ãjâÅõ�þ�þ(æ
ë�åm
îæzëWâMå�ëìõ(ä�å�õ�ë�ã�í
éÃç(í&ó|úPæ�ä�ôbâMå�ë�õ(ä�åìõ�ë�ã�í�éÃþ�þ|ú á�äBé�åÅá æzç(âBü7-�ç 3 :ÉØ > =01>/	E ØG:�5KF A�@MLN�+þ(é�ÿzã�â < �Ø��O < ���	+�Ì æ��
ãBïRó(ãBë�M���� � ü0�çfã�ê�å�ãBç(í|ã�í��
ãBë�â�áPæ
çfé��Fé4áûú�é�ó|úPãªézâu@ ç|áE�zãBë�â�áPåMö5æ�
\Ä�éÃë�ö
ú�é�ç(í²ß*ã�ä�à�ç|á�äBé4úwÃ ãBþ(æzë�åeð§B���ßÀÃµ� � G < F é�ç(í
@Ä*-.0ÞðµB���ß§Ã§�.� � �.F���ü

 � ®-,Þé�ÿ�é�ç"0�ÿ
ë�é4èeé4ú.+\0 ú�é�ç?B
õ(â�âÅï5é�ç,+]é�ç(í�ö�æ|ã�úXB�é4úPåVD
üh0�ç á ç|å�ãBÿ
ë�é�å�ã�íbëìõ�ç�åMáPï�ãVéÃç(í�ä�æ
ï�þ|áûúPã��.åMáPï�ã
éÃþ�þ�ë�æ�é
äìà"
.æ
ë²þ(é�ë�é4úûúPã�úûáED�áPç�ÿ âÅå�ë�õ(ä�å�õ�ë�ã�í é�ç(íTó|úPæ�äìô�âMå�ë�õ(ä�å�õ�ëìã�í�é�þ�þ|úûá�äBé�åMáPæ
ç(âBüQP-q
qÏq s =D; A�= 2R/ A. ;�=D; úÔú > ú ; A�ATSUFV=W5 = F�ûW:�5 > A 3IX =Y5 > E =�+(M������(ü<Z"æ5éÃþ�þ�[�é�ë�üo0eú]\Mæ5é���é�^ûú éÃó|ú_[Ré	\§@ ç�^R�	[Bë`\a^PåMö5æ8
mÄ�é�ë�özú�é�ç(íZb[�ced�ç�^VcBéFúmÃf[Bþ(æ
ëìåÞð§B��gZ§Ãµ� � M�� � é�ç(í/@Ä*-.0ÞðµB��gZ§Ã§�.� � �.���(ü

 ��®Xö=üU0�ç(í�[Bë`\Mæ
çRé�ç(íZÄ üU2"é�ïVü�,eúPæ
ó(é4ú|æ
þ�å0^Pï-^RD�é�å0^Pæ
ç�\�
.æ
ë"þ(é�ë�é4úûú_[�úh^]\Mï é�ç(í�úPæ�cBé4úh^ åMö æ
çi\jcBéFú éÃó|ú_[]þ(é�ë�é4úûú_[�ú
ï²é	cjd�^Pç�[�\Büµ-�çk. =0/�12<3 P�l�.!?m8�t�n L
NoC / AWH 2</ Ao. =0/ @ =D;	E ? ; AJ@�: ; @ > S > =YFh@�A ; ABApP E Ø%ú > E > AB5 ; 5KF / A(+0 úPó�õ��
õ�[BëC�
õ�[�+,ÌÄ�+�öÃõ�q�[)M���� � ü

 < ®�0�þ�þ|úh^]cBér0^ts	q�\#µMs
ë�ô�^tq�ÿu,jëjszõ�þ ÷1
DZ�d�[�BJcBé4ú�é�ó|út[f-ev
÷�-gq�^tr0^]wr0^R�	[
üÁ�yxj[�úh^tz-^tq�wx�ö{\Mõ�xV�	[Bö|s�
:-ev
÷
^tq�rj[Wq�\a^R�	[}w�þ�þ|úh^]cWwr0^ts	q�\�ü~Zb[�cjd�q�^]cWw4ú�Ãf[Bþ�s	xjrf�R�§B�ò&� � �o+��!s	q�c�õ�xexj[WqJrµB
õ�þ�[Wx`c>s�z�þ�õ�r0^tq�ÿ��!s	q�\�s	xjr0^Põ�z/+
��w4útrj[�cjd,+W��w	\jw	��[Wq�wS+B�u0>�oM�MUF < +bö	wq|õ�wx�öAMU������üuBJcWwFúVwÃó|ú_[]-jv
÷�-gq�^tr0^]wr0^R�	[nµMs�x�ô	^tq�ÿ���wÃþ�[Wx;Ìfs(ü,M
ü

 � ®XÃ ü&0U\�[Wq�j�sMwq��"p üw2 üÏ|Iw�þ�wr`w�ü�B
þ�w
x`\0[I2,@ 
gw	c>rjs�x0^RD�wr0^ts	q�s	q�rjd�[o�kÃµ0K �Z � vRügB
õ�ó�z-^trjrj[���rjs(�
ø�^Pÿ	dS�.�<[Wxi
Ks	xjz�w�c>[-�!s	z�þ�õ�r0^tq�ÿ�wq��IÌf[Wr���s	xìô	^tq�ÿ�p õ�xjs
þ�[�¦�� < +SÄow�ö*MU��� < ü

 �F®-��ü,0�\0d�c>x`w�
KrU+\B(ü,p�^]\0[Wq�\0r`wr�+�w
q��7ö�üJµ ü���ø ü,2B^Põ"üI0É
gwqS�7^tq�w4úPÿ	s�x0^trjd�z�
Ks	x}��^]\0rjx0^Pó�õ�rj[���\Åþ�wx`\0[Dq|õS�
zT[Wx0^]cWw4ú,
gw	c>rjs	x0^RD�wr�^_s�q"ü1B�-.0�Ä ö�ü�BJce^�ü�B	r`wr0^]\0r4ü���s	z�þ�õ�r�üR+�M�Mr� < � � O < ���S+SMU�r��G�ü

 ��®-��üR�jü10�\0d�c>x`wØ
�rU+Ã`ü�,ªü�,9x�^_zT[�\�+;ö�ü�,Rük2�[W��^]\�+��jüBµ ü1�<[BöJres	q,+9wq�� ø ükvRüµB^tzDs	q"ü ��xjszÿ	xj[�\j\
^tqu\Mþ�wx`\0[pz�wrex0^h��zD[Wrjd�s���\]
Ks	x úVw
x�ÿ	[²úh^tq�[�wx�\Åö�\0re[Wz�\�s	qf��[�c>rjs	xD\Mõ�þ�[Wx>c>s	z�þ�õ�rj[Wx`\�ü�PCA�5 > = A ; 5 2���2
3 :OØ > =01>/	E ØG:J5 > = 8vØ�Ø%ú 2 +%Mr�RMUG�O � GS+(MU�r�b��ü

 ��®XvRü�ø`üK��w�^ûút[Bö
ü�����ZR\�^tq�[>��rj[Wxjq�wFú�s�xDd�^t[Wx`wx`ced�^]cWw4úUzT[WzDs	x�ö
ü sm6 > ��/ : = A ; ú / H 3 :ÉØ > =�1>/	E ØG:�5KF A�@�+�W��F � O �r< +(MU�r��G�ü
 M�G�® ø ü1peüÏ��w4ú.+§ö�üf,ªü1B	re[>^_q�[Wx�+9wq�� 0ªüµB(ü!Z<wq�[WqJ��w
��zVü?��xjszÿ	x`wzDz�^_q�ÿÐúVw
q�ÿ	��w�ÿ	[�\º
�s�x���^]\0rjx0^t����rj[��

c>s�z�þ���r0^tq�ÿ�\���\0re[Wz�\Bü�8-CK©�C /	E ØG:�5KF A�@ 3 : = 4)> X =�+�FoM�L � O_��F � M>O � F�Fb+SMU������ü
 MrMO®XB(ü
�![Wq���q�[Wx�ü �<F > A�A ;o¡m/�= 5 =�; A�L¢ ; A�A�F757=£C /�E ØIF³ú ; 5KF / A�¤"�yd(v¥rjd�[�\a^]\�+�rj[�cjd�q�^]cWw�¦X@fq�^_§�[Wx`\a^tr0��s¨

�f^t[Wq�q�w�©W�R^t[Wq�q�w�©Bª9��\�rjx0^]w�©�B	[W«�rj[Wz-�B[Wx:MU�r�¬�¤
 �



 M�F�®3Ã�¤���s	x>��w���[W�wx�©	ª-¤B�!d�s	����d�wxe�	©��-¤S��[Wq�q�[����	©Iwq��®�9¤S��sJ[>¦t��[>¦g¤uÄ¯s���[>¦]\Rwq��pc>s	zD«�^h¦]wr0^ts	q£\�rjx`wrj[W°
± ^_[�\�¨Ks	x�s	��rj°Ks¨K°gc>s	xj[���wr`w-«�w
x`w�¦h¦t[>¦~«�xjs ± x>wz�\W¤<Zm[�ced�q�^]cWw�¦mÃf[W«�s�xjr§@Rq���[Wx���xj[W«B[Wx`wr0^ts	qm©WÌRs	xerjd�[�w	\0r��w
x`w�¦h¦t[>¦~ª9x>cjd�^trj[�c>rj��xe[�\��![Wq�rj[Wx�©�B	�Jx`w�c>��\0[X@Rq�^t§	[Wx>\a^tr��	©Iwq��¯�kÃ����©%M����¬�¤

 M�²�®3Ã�¤Â�!s�x`��w���[W�wx�©Iª-¤<�!d�s	����d�wxe�	©mwq��AÃ}¤mZ�d�w
�J��x�¤]v�wr`wTªUcWc>[�\j\]ÃR[Ws�x ± wq�^RD�wr0^ts	q�\�^tq��!s	zT«�^³¦h^tq ±´ ��re°Ks¨�°gc>s�xj[�v�wr>w7��wx`w�¦h¦t[>¦X��xjs ± x`wz�\-s�q vf^]\0rjx0^t����rj[��ÀÄ¯[WzDs	xe��Ä£w�cjd�^tq�[�\W¤µZm[�ced�q�^]cWw�¦:ÃR[W«Bs	xjrB��f�§BO�¶�F�F�©�Ì�Bª��9©�B	��x`w	c>��\�[X@Rq�^t§	[Wx`\�^_r0�	©Bª9«�x�^³¦1MU���¬�¤
 M·¬�®3Ã�¤Â�!s�x`��w���[W�wx�©(ö�¤G��[>¦kÃfsJ\jwx�^_sB©�wq��¯ªi¤b�!d�s	����d�w
xj�	¤;v�[�\a^ ± qMwq��Apy§�w�¦t��wr0^ts	qos¨k�yx0^tz-^tr0^t§	[�\�¨Ks	x��w
x`w�¦h¦t[>¦~¸jv ´ ¤�¸gqo. =0/�1�2b3 :OØ > =01>/	E ØG:J5KF@AJ@bn L
N	©�«�w ± [�\�¬J¹�F�OJ¬�¶SM	©	Ìfs§	[Wz-��[WxXM����	²�¤
 M�¹�®3�<¤o�!xe[�D�wqJ�	©\Ä�¤�,�[Wxjq���r�©\�<¤�Ä¯[Wd�xjs	rex`w�©mwq���º}¤ |�^tz�w�¤¯�!s	q�c>��xexj[WqJr-�b^h¦_[ ´ «B[Wx`wr0^ts	q�\�^tq�w»º�^ ± d�<[Wx�¨�s	xez�wq�c>[}��s�xjrjx`wqm¤b¸gqk. =0/�12b3 :ÉØ > =01>/	E ØG:�5KF A�@�n¼L½	©�«�w ± [�\§F	²rG�O�F	²���©	Ìfs�§�[Wzi�B[WxXMU���rF�¤
 M�¶�®3�<¤J��xj[�D�wq��	©�Ä�¤<,�[Wxjq���r�©��-¤&B^_«���s�§w�©~w
q��Mº}¤o|�^_zpw�¤PBJ¾�upxÃ¡�µ\0��«�«Bs	xjr�¨Ks	xf^txjxj[ ± ��¦]wx-\jce^t[WqJr0^�QGcc>s�zD«���r`wr0^ts	q�\·¤�¸aqu. =0/�129¿ L	L½ 3G1C; ú ; û�ú >�À Fh@6M. > = H /�=>En; A 1 > C /	E ØG:J5KF@AJ@|C / AWH 2 ©Kµ|^h¦h¦h^Vw
z�\0����x ± ©�<ª-©�ª9«�x�^³¦§MU���rF�¤
 M  ®XB�¤���d�w�Jx>w��wxjr0^�wq��Z�-¤F �[>¦h^]cj�I¤B¸gzD«�¦t[WzD[Wq�r0^tq ± wq�^txjxj[ ± ��¦Vw
x�w«�«�¦h^]cWwr0^ts	qDs�q�w���^]\0rjx0^t����rj[��TzD[WzDs�xj�z-��¦tr0^t«�xjs�c>[�\j\0s	x�¤}¸aq�. =0/�12<¡m/ : = 576»8-C © 3 P�l�.�?�8 t 3GXE Ø / =YF7: E�/ AM. = F@A 1 FMØ%ú > = ; A�A®. =D;	1 5KF 1 > / H. ;�=D; úÔú > úI. =0/ @ =D;	E-E F A�@	©WBJwq/vf^t[ ± s�©I��ªi©(Äow��/MU�r�	²�¤
 M���®3�-¤�Ä�¤I�!d�wq����	©�¸`¤I��sJ\0re[Wx�©(�-¤(��[Wq�q�[����	©<�9¤W��sJ[>¦t��[>¦g©<wq��o�9¤Á°<µÂ¤BZR\0[Wq ± ¤�¸gq�rj[ ± x`w
rj[���\0��«�«�s�xjrR¨Ks	xr>w	\0��wq�����wr`w-«�w
x`w�¦h¦t[>¦³^]\0z¯¤RPPAB5�ú 2I��2b3 :ÉØ > =�1>/	E ØG:�5 > = 8BØ�Ø�ú³F 1C; 5KF / A�=W©�F�LT�bO`Ã��rG�O�����©SM����¬�¤
 M���® ��¤���d�w«�z�wqm©u�<¤uÄ¯[Wd�xjs�rjx`w�©!w
q���º}¤
|�^tz�w�¤��f^t[Wq�q�w���s	xjrjx`w
q�°}wo��s�xjrjx`wqk¦]wq ± ��w ± [�[>��rj[Wq�\�^_s�q¨Ks	xD��^]\0rjx0^t����rj[���zD[WzDs	xe�Mz-��¦_r�^_«�xes�c>[�\j\�s	x`\W¤k¸gq�ö�¤1BJw�¦_r¹D»wq��f�<¤uÄ¯[Wd�xjs�rjx`w�©<[���^trjs	x`\·©�? ; AJ@�: ; @ > =>ÄC /	E ØGF³ú > = =>Ä ; A�ApÅR:�A ? s~F E > qBA 4 F =0/ A E > A�57=<H /0= S�Ft=W5 = F�ûW:�5 > A�© > E-/�=>X © ;	1 6JF A > =W¤SÌRs	xerjd�°gºRs
¦³¦]wq��I©ª�z�\0re[Wx`��wz»©�Z�d�[ZÌR[Wrjd�[Wx�¦Vw
q���\W©�M�����F�¤
 FrG�® ��wxe��wx`wIÄ�¤<�!d�w«�z�w
qm©��<^t����\0d"Ä»[Wd�xes	rjx`w�©,ö
s	d�q7�!wqfÃfsJ\0[Wq���w�¦_[	©�wq��kº9wq�\]�<¤o|�^tz�w�¤Dª \0s
¨�rj°

�Rwxe[Uwx>cjd�^trj[�c>rj��xe[9s¨<zi��¦tr0^]��^]\jce^t«�¦h^]q�wxj�ow«�«�¦h^]cWwr0^ts	q�\WÃ�¸gq�rj[ ± x`w
r0^tq ± r>w	\0�Dwq�����wr`w�«�wx`w�¦h¦t[>¦h^]\0z»¤�¸aq. =0/�1 >P> A	F@AJ@= / H-CRÆBt9.I8�ÅUL·Ç ? �8�.�.È�mPnsm6�F = A�PPA�5 > = A ; 5KF / A ; úbC / A·H > = > A 1 > / A�� > 1 5 /�=V; A�A-. ;�=D; ú³ú > ú. =0/�1 > =>=YF@AJ@
Äm?_t-C 3MÉ	Ê Ç�©�«�w ± [�\R¶	¶¬
O�¶  ¶�¤�Ë	«�x0^tq ± [Wx��[Wx0¦]w ± ©IË	[W«�rj[Wz-�B[WxiÌU�r�¬�¤
ÎÍ ÌO®9ª-¤��!d�s	����d�w
xj�	©;Ã�¤b��s	x>��w���[W�wx�©§Ä�¤�º�wxjxe�	©;Ã�¤k��x0^]\0d�q�w�^_��[Wx�©�Ã}¤1�<s	q�q���\jwz-�	©RZ�¤�Ë^tq ± dm©�wq��Ã�¤mZ�d�w����x�¤P�Bª�Ë�Ë	¸ ´ Ì�Ãw��w
x`w�¦h¦t[>¦�wq���ËJcWw�¦Vw
��¦_[¯Ë	s¨Kr0��w
xj[�¨Ks	x�¸gq�«���re° ´ ��rj«���r�¤�Zm[�ced�q�^]cWw�¦;ÃR[W«Bs	xjr

Ë��f�RËO�¶	²	¶�©�Ì�Bª��9©IË	��x`w	c>��\�[}¾Rq�^t§	[Wx`\�^_r0�	©bË	[W«�rj[Wz-��[Wx-ÌU���¬B¤
ÎÍ�Í ®3�<¤<�!s�xj��[Wrjr�©GÏ-¤m��[>^_re[>¦V\�s	qm©�ö�¤,�yxjsJ\0r�©Gwq��kË�¤J��w��	¦ts	x�¤X��wx`w�¦h¦t[>¦�ªUcWc>[�\j\�rjs��b^³¦t[�\U^_qkrjd�[Z��[�\0r`w��b^h¦t[

Ë	��\0rj[Wz¯¤�¸gqk. =0/�12I3 :OØ > =01`/�E ØI:J5KF@AJ@�n¼LN	©B«�w ± [�\�¬  Í OJ¬	��Ì�©�ÌRs§	[Wz-��[Wx�ÌU���	²�¤
ÎÍ ²�®3Ã�¤����J«�d�[Wx�©�ª-¤�ºRs�©�Ë�¤S��s	q�\0r`wq�r0^tq�^]��s	�m©�wq����<¤	Ä¯[�\j\a^tq�w�¤bª9x>cjd�^trj[�c>rj��x>w�¦mxj[F�	��^txj[WzT[WqJr`\�s¨m«�wx>w�¦h¦_[>¦

\ece^_[Wq�r0^hÐGc�w«�«�¦h^VcWw
r0^ts	q�\���^trjd-[>��«�¦h^]ce^tr9c>s	zDz-��q�^]cWwr0^ts	qm¤B¸gqp. =0/�1�2B/ HRPPAB5�ú 2�3GXE Ø / =YF7: EÑ/ A¯C /	E ØG:�5 > =8 =�1 6JF75 > 1 5K: = > ©�«�w ± [�\ Í OGÌ�²�©GÌ����	²�¤
ÎÍ ¬�®UÒf¤mÏ-¤mÏ�wd�¦g¤�Óow«�«�^tq ± w
q��Mc>s	zD«�^h¦t[���c>s�zDz-��q�^VcWw
r0^ts	q�s�q£red�[�c>s	q�q�[�c>r0^ts	q�z�w	ced�^tq�[�\0��\0rj[Wz¯¤}¸aq. =0/�1�2�Ê 576�SUFV=Y5 = F�ûW:�5 > Ae© > Ei/0=`X C /	E ØG:�5KF A�@¯C / AWH 2 ©���d�wx0¦t[�\0rjs	qm©�Ë��9©�ª�«�x0^h¦�Ì�Ô	Ô	Õ�¤
ÎÍ ¹�®UÖ�w×jwpÏ�w	\W©,ös�[>¦9ËJw�¦trjØ	©<wq��MÖf[>^tq�d�wx`�o§	s�qÙº�wq���¦t[���[Wqm¤»Ë¦h^]ce^tq ± wq�w�¦t��\a^]\}wq��£^_q���^txj[�c>rDw	cWc>[�\e\�rjs��^]\0rex0^t����rj[���wxjx`w���\W¤�¸aq». =�/�1�2mÚ 576�; /�= ý�=>6 / Ø / Ap? ; A�@	: ; @ > = ; ABA�C /	E ØGF³ú > = =mH /�= . ;�=D; úÔú > úmC /�E ØI:J5 ?F@AJ@�©�«�w ± [�\�Ì�¹ Í OGÌ�¶	Û�¤�Ë	«�x0^tq ± [Wxj°KÜ�[Wx0¦]w ± ©Iª9� ± ��\�riÌ�Ô�Ô	²�¤�ªR¦]\0s�w�§�w�^h¦]w��¦t[�w	\R¾fq�^t§	[Wx`\a^tr0�»s
¨yÓowxj��¦]wq��Zb[�ced�q�^VcWw�¦yÖf[W«�s	xer��RË	°gZRÖf°g²	Õ  ¶�wq��»¾�Ó¯¸gª��fË	°gZRÖR°gÔ�²°K¬ Í ¤

Û	Õ



ÎÍ ¶�®UÖ�w×jw-Ï�w	\W©�Ó¯��\0r>w�¨Ýw-¾f��\ew�¦g©GÞs�[>¦�ËJw�¦trjØ	©�wq��  ���wq�°0Ë	d�^tq�ºR�Rwq ± ¤��!s	zDz-��q�^]cWwr0^ts	q¯s	«�r0^tz-^tØ�wr0^ts	q�\¨Ks	xy^_xexj[ ± ��¦]wx�\ece^_[Wq�r0^hÐGc�c>s	zD«���r>wr0^ts	q�\�s�q���^]\0rjx�^_����re[��DzD[WzTs	xj�Dwx`ced�^trj[�c>rj��xj[�\W¤ ��/ :�ß`àBá	â / H9.�á	ß0á	â]âhã�âá�à�A�S�FV=Y5Kß>F�ä·:J5Kã>AoC /	E ØG:�5KF7àJ@	© Í�Í�å ²�æ`ÃÁ¬J¶ Í OJ¬  Ô�©�Ë	[W«�rj[Wz-��[WxpÌ�Ô	Ô¬B¤�ªR¦]\0s»w�§�w�^³¦]w��¦t[�w�\9¾fq�^t§	[Wx`\a^tr0�»s¨Óowxe�	¦]wq���Zb[�cjd�q�^]cWw�¦!Öf[W«�s	xjr��RË	°gZRÖf°g²�Ì�¶	²-wq���¾�Ó¯¸gª��RË	°gZfÖR°gÔ	²
°jÌ�Õ	Ô�¤
ÎÍ  ®UÞ�¤~��[>¦9ÖRs�\jwx0^ts»wq��oª-¤���d�s	����d�wxj�	¤»º�^ ± d�«�[Wx0¨Ks	xjz�w
q�c>[-^Kv�s�¨Ks	x}«�w
x`w�¦h¦t[>¦fc>s�zD«���rj[Wx`\WÃ-ç�xes	��¦t[Wz�\w
q���«�xjsJ\�«�[�c>r`\W¤�Pjè!è�èéC /	E ØG:�5Kã�ß>©�Óowx`cedMÌ�Ô	Ô
¬�¤
ÎÍ Û�®UÞ�¤���[>¦UÖfsJ\jw
x0^ts�©�Ó�¤!º�wxjxe�	©�wq���ªi¤��!d�s	����d�wxj�	¤{Z�d�[£Ï�[�\a^ ± q|s¨UÜ�¸�çy°g��Ë�Ã!ª�Üf^txjrj��w�¦�ç�wx`w�¦h¦t[>¦

�b^h¦t[MË	��\0rj[Wzê¨Ks	xDº�^ ± d�ç<[Wx�¨�s	xez�wq�c>[�ç�wx>w�¦h¦_[>¦�wq���Ïf^]\0rex0^t����rj[��u�!s�zD«���r0^tq ± ¤MZb[�cjd�q�^]cWw�¦}ÖR[W«Bs	xjrË��f�RË	°g¶ Í Û�©�ë�çBª��9©IË	��x`w	c>��\0[-¾Rq�^t§	[Wx>\a^tr��	©BÓ£w��oÌ�Ô	Ô¬B¤
ÎÍ Ô�®UÞ�¤JÓ�¤J��[>¦mÖRsJ\ewx0^ts}wq��-ª-¤��!d�s�����d�wxj�	¤mº�^ ± d�°K«�[Wx0¨Ks	xjz�w
q�c>[9¸ev ´ ¨Ks	x�z�w	\j\a^t§	[>¦t�-«�wx`w�¦³¦t[>¦~c>s	zD«���re[Wx`\

ì «�xjs	��¦t[Wz�\�wq��p«�xjsJ\�«�[�c>r`\W¤�Pjè!è�èéC /	E ØG:�5Kã�ß>©B«�w ± [�\R¹	Ô�O�¶	Û�©BÌ�Ô	Ô¬�¤
 ²�Õ�®9¸>¤IË�¤�Ï���í�wq���Þ�¤Bî-¤�ÖR[>^]�I¤�Ë	s�zD[}��[�\a^ ± q�¨K[�wrj��xe[�\�s¨!wi\�«�wx`\0[�z�w
rjx0^h�®c>s���[	¤!8-C ©+ï�ß0á	à�= 2 ©£á	576 2

3I/ HW5<«�á	ß0ã�©�¹�ÃVÌ�Û�O�²	¹�©�Ì�Ô  Ô�¤
 ²�ÌO®9¸>¤�Ë�¤�Ï���íðª-¤�Ó�¤�Ò�x0^]\0z�w
qñw
q���Þ�¤Rî-¤�Öf[>^]�I¤òSUF7ß0ã 1 5ª©£ã�576 / A=�H / ß 3 Ø�á	ße=Yã#©oá	5Kß`F 1 ãW=W¤ ´ ��¨Ks	x`�

¾fq�^t§	[Wx`\a^tr0�»ç�xe[�\j\W© ´ ��¨�s�x`�I©�¾}¤Îî-¤V©mÌ�Ô	Û	¶�¤
 ² Í ®Uî-¤IÒ!\���w
x�©I�9¤¼°gº�¤�ºf��wq ± ©Iwq��»ç<¤bËJw	��w��Jw«�«�wqm¤RÓ¯[WzDs�xj�J°gw���w«�r0^t§	[}«�w
x`w�¦h¦t[>¦y\0«�w
x`\0[iced�s¦t[�\0����¨gw	c>°res	x0^tØ�wr0^ts	qm¤I¸aq».�ß /�1 ã>ã>A	F]à�@= / HU576�ã ¿ L	L·Ç 3G1 á	âháJäWâhã À Fh@6�óg.�ã�ßtH / ß E á	à 1 ãDC /�E ØI:J5KF7àJ@pC / àWHWã�ß0ã�à 1 ãpn L·Ç�©«�w ± [�\R²�Ì  O�² Í ²�©�î�q�s���§�^h¦³¦t[	©mZRë�©mÌ�Ô�Ô¬�¤
 ²�²�®Uî-¤mÒ�\0�Rwx�©I��¤¼°gº}¤Iºf��wq ± ©mwq��¯ç~¤<ËJw���w���w«�«�wqm¤ ´ qoz�w
«�«�^_q ± ��wr`wDw
q��£c>s�zD«���r`wr0^ts	q¯¨Ks	x�«�wx`w�¦t°¦t[>¦R\0«�wx`\0[-cjd�s
¦_[�\��J�¯¨gw	c>rjs	x0^tØ�wr�^_s�qm¤}Zm[�ced�q�^]cWw�¦�Öf[W«�s�xjr ´ ËJ¾f°0�!¸eËJÖ��!°  v�Ô
¬	°gZRÖf¬JÕ�©�Ï�[W«�wxerjzD[Wq�r9s¨

��s	zD«���rj[Wx9w
q��p¸gq�¨Ks	xjz�wr�^_s�qoËJce^_[Wq�c>[	©mZ�d�[ ´ d�^ts»Ë	r>wrj[�¾Rq�^t§	[Wx`\�^_r0�	©<Ì�Ô	Ô¬B¤
 ²
¬�®Uî-¤�Ò�\0�Rwx�©~ç<¤yËJw	��w��Jw«�«�wqm©��9¤¼°gº�¤~ºf��wq ± ©�wq��kÜ-¤mÜf^V\�§�wq�wred�wqm¤oË	��«�[Wxeq�s���w�¦�\0«�wx`\0[pcjd�s¦t[�\0���¨gw	c>rjs�x0^tØ�wr0^ts	q�s	q���^]\0rjx0^t����rj[���°KzD[WzTs	xj��zi��¦tr0^t«�xjs�c>[�\j\0s�x`\W¤M¸aq�.�ß /�1 ã`ã>A	F7àJ@= / H�576Jã|ï_«�ã�à�5 X óg=Wã 1>/ àBAP>à�5Kã�ß>à�á�5KF / àBá	âRC / àWHWã�ß0ã�à 1 ã / à�.�á	ß0á	â7âhã�â�.�ß /�1 ãW=>=WF]à�@	©I§	s¦t��zD[�¸0¸0¸`©�«�w ± [�\pÌ�Û�O Í	Í ©�Ë	r�¤��!d�wx�¦_[�\·©!¸0ô�©Ì�Ô	Ô	²�¤
 ²�¹�®Uî-¤BÒ!\0�Rwx�©�ç<¤�ËJw���w���w«�«�wqm©�wq��pÜ-¤JÜf^]\0§�w
q�wrjd�wqm¤!Ó¯��¦tr0^h¨Kxjs	q�r`w�¦I¨Ýw�c>rjs	x0^tØ�wr0^ts	qps¨!\0«�wx`\�[9z�w
rjx0^]c>[�\

s�q�\�d�wxj[���°KzD[WzDs�xj�-zi��¦tr0^t«�xjs�c>[�\j\0s�x`\W¤�¸aq�.�ß /�1 ã>ã`A	F7àJ@
= / H�576JãDïo«�ã�à�5KF7ã�576-P`àB5Kã�ß>à�á	5KF / àBá	â�C / àWHWã�ß0ã�à 1 ã
/ à».�á	ß0á	â7â³ã�âI.�ß /�1 ã·=`=WF]à�@	©§	s
¦_��zT[}¸0¸0¸`©B«�w ± [�\�Ì�¹�Ô�OGÌ�¶	¶�©�Ë	r�¤I��d�wx0¦t[�\W©�¸0ô�©~Ì�Ô	Ô�Ì	¤

 ²�¶�®Uî-¤RÒ�\0�Rwx�©�ç~¤�ËJw���w���w«�«�wqm©9w
q��uÜi¤�Üf^]\0§�w
q�wrjd�wqm¤òç�wx`w�¦h¦t[>¦���^txj[�c>ro\0s¦t��r0^ts	q{s
¨�\0«�wx>\0[¯¦³^tq�[�wx
\���\0re[Wz�\W¤�¸aq���¤-õ´ Ø ± õ��q�[WxDwq�����¤<Ò�x�öcWw�¦Ý©<[���^trjs	x>\W©�.�á�ß�á�â]âhã�â�C /	E ØG:J5KF7àJ@ / à�S�Ft=W5Kß`FKäW:�5Kã>AL©£ã Ei/ ß X©o:Jâh5KF7ØGß /�1 ãW=>= / ßj=W©���[Wx0¦h^tqMwq��»ºf[>^]��[>¦_�B[Wx ± wq���ëf[W�  �s�xj�G©IÌ�Ô�Ô	²�¤BË	«�x0^tq ± [Wx�Ü�[Wx0¦]w ± ¤

 ²  ®UÓ¯[�\j\ew ± [�ç�w	\j\a^tq ± ¸aqJrj[Wx�¨Ýw	c>[»��s	xj��z»¤�Óoç�¸>Ã<ª�zD[�\e\jw ± [W°K«�w	\e\a^tq ± ^tqJrj[Wx�¨Ýw	c>[o\0r`wq���w
x`�I¤�Zb[�cjd�q�^]cWw�¦Öf[W«�s�xjr��!s	zT«���rj[Wx�ËJce^_[Wq�c>[DÏ�[W«�r�¤BZm[�ced�q�^]cWw�¦�Öf[W«�s	xjr��RË	°gÔ¬	° Í ²�Õ�©J¾fq�^t§	[Wx`\a^tr0��s¨!Zm[Wq�q�[�\j\�[W[	©�ª�«�x0^h¦
Ì�Ô	Ô¬�¤{Zbs�w«�«B[�wxp^tq�red�[»¸gq�rj[Wxjq�w
r0^ts	q�w�¦}Þs	��xjq�w�¦�s¨-Ë	��«�[Wx`c>s�zD«���rj[Wx�ª�«�«�¦³^]cWwr�^_s�q�\W©�Ü�s¦t��zD[MÛ�©
ëf��z-��[Wx�²�v�¬�©IÌ�Ô�Ô¬�¤

 ²�Û�®9¸>¤���s�\0rj[Wx�©���¤�ª9§w�¦]wq�^g©�ª-¤I�!d�s	����d�w
xj�	©�wq���Ó�¤J÷��m¤�ªðc>s	zD«�^h¦]wr0^ts	qo\0��\�rj[Wzòrjd�wr�^tqJrj[ ± x`wrj[�\�º�^ ± dçy[Wx0¨Ks	xjz�wq�c>[-�<s	xjrjx>wq£wq��¯�<s	xjrjx>wq£Ó�¤R¸aq�.�ß /�1�2!¿ L	LWÇ 3I1 á�â³á�äWâhã À Fh@6¯.�ã�ßVH / ß E á	à 1 ã®C /	E ØG:�5KF]à�@C / àWH 2 ©�«�w ± [�\ Í Ô	²�O�²	Õ	Õ�©BÌ�Ô	Ô¬�¤
 ²�Ô�®9¸>¤���sJ\0rj[Wxpwq���î-¤�Ó�¤��!d�wq����	¤{��s	xjrjx`w
q�Ó�Ã�ª¥¦]wq ± ��w ± [�¨Ks	xDzDs�����¦]wx�«�wx`w�¦³¦t[>¦�«�xjs ± x>wzDz-^tq ± ¤

��/ :�ß`àBá	â / H�.�á	ß0á	â7âhã�âIá	àBApSUFV=Y5Kß>FKäW:�5Kã`A¯C /	E ØG:�5KF]à�@	© Í ¹ å Ìæ`©BÌ�Ô	Ô	¹�¤
Û�Ì



 ¬�Õ�®9¸>¤J��sJ\0rj[Wx�©�Þ�¤JZ�^³¦]\0s�qm©Jª-¤�µ�w ± q�[Wx�©�Ö}¤�Ë	d�[W«�wx>�I©�Ö�¤Jº�wxjx�^V\�s	qm©JÖ�¤	î�[Wq���w�¦h¦g©�wq��pÖ}¤	ôB^trjr�¦_[>Ð�[>¦]�I¤�º�^ ± d«B[Wx0¨Ks	xjz�wq�c>[Mc>s	zT«���r`wr0^ts	q�w�¦iced�[Wz-^]\0rjxe�GÃ å ¸jæ�ËJcWw�¦]w��¦t[��<s�ce��z�wrex0^h�ñc>s	q�\0rexj��c>r0^ts	q{w�¦ ± s	x0^trjd�zp\W¤çyxj[W«�x0^tq�r�©�Ó£w
rjd�[Wz�wr0^]cW\�wq�����s	zD«���rj[WxTËJce^_[Wq�c>[oÏf^t§	^]\a^ts	qm©�ª�x ± s�q�q�[�ë�wr0^ts	q�w�¦Rômw�Bs	x`wrjs�xj�	©mª�xj°
± s	q�q�[	©�¸K¦h¦g¤t©<Ì�Ô	Ô¬B¤

 ¬BÌO®},-¤!��s��m©RË�¤�º�^tx`wq�w
q���wq�^g©9î-¤!î�[Wq�q�[����	©��9¤!î�s�[>¦_�B[>¦g©U¾�¤!î�xj[WzT[Wx�©��9¤¼°<µð¤�ZR\0[Wq ± ©Rw
q���Ó�¤ µM�m¤��s	xjrjx>wq£Ïø¦]wq ± ��w ± [�\0«�[�ce^hÐGcWwr�^_s�qm¤�Zb[�cjd�q�^]cWw�¦RÖR[W«Bs	xjr�ZRÖ9Ô�Õ°jÌW¬�Ì	©IÏ�[W«�r�¤Is¨��!s	zD«���re[Wx}ËJce^t[Wq�c>[	©Ö�^]c>[i¾fq�^t§	[Wx`\a^tr0�	©�Ï�[�c>[Wz-��[Wx-Ì�Ô	Ô	Õ�¤
 ¬ Í ®},-¤G��s���©mÓ�¤IÞs	d�q�\0s	qm©<,-¤Gô��JØW[Wq ± w�©�Ë�¤ ´ rjrjsB©GÞ�¤<ËJw�¦_zTs	qm©mwq��oÏ-¤Âµ�w�¦t�	[Wx�¤ 3G/ â 4 F7àJ@T.�ß / äWâhã E = / àC / à 1 :Jß>ß0ã�à�5y.�ß /�1 ãW=>= / ßj=W©	§�s¦t��zD[DÌ	¤!çyxj[WqJr�^Vc>[W°gº�w�¦h¦g©GÒyq ± ¦t[W��sJs��o��¦h^hí~\W©�ë�Þ�©<Ì�Ô	Û	Û�¤
 ¬�²�®¡µð¤	Ó�¤�,9[Wq�r0¦t[Wz�wqpwq���,-¤�ËJwq���[	¤I��w	\0r!�<s���x0^t[Wx!rjx`w
q�\a¨�s�xjz�\b¨Ks	x<¨���qpwq��-«�xjsÐ�r�¤�¸aq�.�ß /�12 8 ¡ Pj. 3 ©§�s¦t��zD[ Í Ô�©J«�w ± [�\R¹	¶	²�O�¹  Û�©BÌ�Ô	¶	¶�¤
 ¬�¬�®9ª-¤�,�[Ws	x ± [	©�Ó�¤�ºR[�wredm©�Þ�¤7µÂ¤Á°gº ôB^t�m©�w
q���ÒR¤h,-¤¼°< i¤�ë ± ¤�Ë	«�w
x`c>[o�!d�s¦t[�\0���M¨gw	c>rjs�x0^tØ�wr0^ts	q�s	q�wq¦ts�cWw�¦t°KzD[WzDs	xe��zi��¦tr0^t«�xjs�c>[�\j\0s�x�¤ 3 P�8 © ��2b3I1 F 2b3 5Ká	5KFV=Y5 2 C /	E ØG:J5 2 ©�Ô�Ãù² Í  O�²
¬JÕ�©�Ì�Ô	Û	Û�¤
 ¬�¹�®9ª-¤<,9[Ws�x ± [Dwq��MÞ�¤7µÂ¤Á°gº}¤IôB^t�m¤MC /�E ØI:J5Kã�ß 3G/ âh:�5KF / à / H-?má	ßK@	ã 3 Ø�á	ß 1 ã�. / =WF]5KF 4 ãTS�ãKú�àBF]5Kã 3GX =Y5Kã E =Y¤çyxj[Wq�r0^]c>[W°gº9w�¦h¦g©mÒ�q ± ¦_[W��s�s��¯�y¦³^hí~\W©Ië9Þ�©mÌ�Ô	Û�Ì�¤
 ¬�¶�®Uº�¤~Ó�¤<,�[Wxjq���r�¤�8�:J5 /	E á	5KF 1 .�á	ß0á	â7â³ã�âhF ¬ á	5KF / àDH / ß-S�FV=Y5Kß>F�ä·:J5Kã>Aóf©£ã E-/ ß X ©£:�âh5KFMØGß /�1 ã·=`=WF]à�@ 3GX =Y5Kã E =Y¤çyd�Ïµrjd�[�\a^]\W©I¾Rq�^t§	[Wx>\a^tr��ps¨Ï��s	q�qm©�Ï�[�c>[Wz-��[Wx-Ì�Ô	Û	Ô�¤
 ¬  ®},-¤	º}¤�,9s¦t����w
q��p�9¤J��¤Ü!w
q�ôIsJwqm¤�©£á�5Kß`F ¢DC /	E ØG:�5Ká	5KF / à�¤mZ�d�[�Þs	d�q�\!ºfs	«���^tq�\�¾fq�^t§	[Wx`\a^tr0��çyxj[�\j\W©��w�¦tr0^tzDs�xj[	©�ÓoÏ-© Í [���^tr0^ts	qm©�Ì�Ô	Û	Ô�¤
 ¬�Û�®9ª-¤�,���«�r`w�wq��uÜ-¤Rî���z�wx�¤òªû\ecWw�¦]w��¦t[�«�wx>w�¦h¦_[>¦Dw�¦ ± s	x0^trjd�zü¨�s�x»\0«�wx`\0[oz�w
rjx0^h�u¨Ýw	c>res	x0^tØ�wr0^ts	qm¤

Zb[�ced�q�^VcWw�¦�Öf[W«�s	xjr�ZRÖ�Ô¬�°jÌ�Ô�©Ï�[W«�wxjrjzD[Wq�rms¨<�!s	zD«���re[Wx!ËJce^t[Wq�c>[	©�¾Rq�^t§	[Wx>\a^tr���s¨GÓ®^tq�q�[�\0s	r`w�©�Ì�Ô	Ô¬�¤
 ¬�Ô�®UÓowq�^]\0d�,���«�r`w�©mÒ!��^trjd�ËJced�s	q���[Wx ± ©mw
q��£º�wx0^tq�^RË	x0^tq�^t§�w�\jwqm¤�ªÈ��q�^hÐ�[��M��wr`w
°7ý�s��&¨Kx`wzD[W��s	xj�p¨Ks	x

s�«�r0^tz-^tØ>^_q ± c>s	zDz-��q�^]cWwr0^ts	qm¤m¸aq».�ß /�1�2G3 ã 4 ã�àB576�8�à�à�:�á	â�; / ßjþ�=`6 / Ø / àp?�á�àJ@	:�á�@�ãW=9á	àBA�C /	E ØGF7âhã�ße=H / ß�.�á	ß0á	â7âhã�â<C /	E ØG:�5KF]à�@	©�¸arjd�w	cWw�©BëR[W�3 �s�xj�G©�ª9� ± ��\�r}Ì�Ô	Ô¬B¤
 ¹�Õ�®UÖ�¤�§G¤�º9w
q��J¦t[���[Wqm©�î-¤�î�[Wq�q�[����	©�wq��uÞ�¤fËJw�¦trjØ	¤µÜ!w�¦t��[W°K��w	\0[��&��^V\�rjx0^t����r0^ts	q�\p^tq|¨Ks	xjrjx`w
q�� ì w

«�xe[>¦³^tz-^tq�wxe��xe[W«�s	xjr�¤�Zb[�cjd�q�^]cWw�¦iÖf[W«�s�xjr���Ö�ç��!°gZfÖ9Ô	²�²	¶	¹°0Ë�©y�![WqJre[WxD¨Ks	x�Öf[�\0[�wx`ced�s	quç�wx`w�¦h¦t[>¦
��s	zD«���r`wr�^_s�qm©GÖ�^]c>[�¾fq�^t§	[Wx`\a^tr0�	©mÏ�[�c>[Wz-��[WxDÌ�Ô�Ô	²�¤R\0����z-^trjre[��»res�Þs	��xjq�w�¦�s¨�çyxjs ± x>wzDz-^tq ± ômw
q�°
± ��w ± [�\T°DË	«�[�ce^]w�¦}¸0\j\0��[os	q&�!s	zD«�^h¦h^tq ± wq���Öf��q�°gZ�^tzD[o¸�\j\���[�\T¨�s	xpÏf^V\�rjx0^t����rj[��|ªU����xe[�\j\�Ë	«�w�c>[Óow	ced�^tq�[�\W¤

 ¹�ÌO®UÖ�¤~º�wxjx�^V\�s	q�[WrDw�¦g¤Mº�^ ± d�«B[Wx0¨�s�xjz�wq�c>[�c>s	zD«���r`w
r0^ts	q�w�¦9cjd�[Wz�^V\�rjxj�IÃ å ¸0¸jæ�ª�\jcWw�¦]w��¦t[MË����éc>s���[	¤
çyxj[W«�x0^tq�r�©�Ó£w
rjd�[Wz�wr0^]cW\�wq�����s	zD«���rj[WxTËJce^_[Wq�c>[oÏf^t§	^]\a^ts	qm©�ª�x ± s�q�q�[�ë�wr0^ts	q�w�¦Rômw�Bs	x`wrjs�xj�	©mª�xj°
± s	q�q�[	©�¸K¦h¦g¤t©<Ì�Ô	Ô¬B¤

 ¹ Í ®UÓ�¤�Z�¤�ºf[�wrjdm©�ÒR¤�ë ± ©�wq��:��¤�µð¤�ç<[W��rjs	qm¤~ç�w
x`w�¦h¦t[>¦�w�¦ ± s	x0^trjd�zp\�¨Ks	xR\0«�wx>\0[R¦h^tq�[�wx�\0��\0rj[Wz�\W¤ 3 P�8 ©Å�ã 4 F]ã)«�©�²	²�Ã¼¬ Í Õ�OJ¬J¶�Õ�©�Ì�Ô	Ô�Ì�¤
 ¹�²�®¡µð¤IºR[Wd�xe[	©~ô�¤mÖ�w	��s	z»©Iç<¤mËJced�¦t[W�	[Wx�©<wq��oÞ�¤mç<s	«�¦t[	¤}8}ä�P`à�F75KF / © / âhã 1 :�â³á�ßDÆRßWäWF75Ká	â�ïm6Jã / ß X ¤�Þs�d�qµ|^h¦t[W�»wq��oË	s�q�\W©mÌ�Ô	Û�¶�¤
 ¹
¬�®Uº�^ ± d£ç<[Wx�¨�s	xez�wq�c>[���s	xjrex`wq���s	xj��z¯¤�º�^ ± d»ç<[Wx0¨Ks	xjz�w
q�c>[}��s	xjrex`wq�×�s	��xeq�w�¦ms¨���[W§	[>¦ts	«�zD[Wq�r�¤!Zb[�ced�°q�^]cWw�¦mÖR[W«Bs	xjr���Ö�ç���°gZRÖ9Ô�²	²	Õ	Õ�©
�![WqJre[Wx<¨�s	x�ÖR[�\�[�wx`cedis�q�ç�w
x`w�¦h¦t[>¦~�!s	zT«���r`wr0^ts	qm©	Ö�^]c>[9¾Rq�^t§	[Wx>\a^tr��	©

ºfs	��\0res	qm©�Z�÷-©�Ó£w��oÌ�Ô	Ô	²�¤
Û Í



 ¹�¹�®Uº�^ ± d»ç<[Wx0¨Ks	xjz�w
q�c>[9��s	xerjx`wq���s	xj��z»¤<º�^ ± d�ç�[Wx�¨�s	xez�wq�c>[��<s	xjrjx`w
q-¦]wq ± ��w ± [�\0«B[�ce^³ÐGcWw
r0^ts	qm©�§�[Wx`\a^ts	qÌ�¤ÎÕ�¤�Zm[�ced�q�^]cWw�¦�Öf[W«�s	xjr���Ö�ç��!°gZfÖ9Ô Í�Í	Í ¹�©B�![Wq�rj[Wxf¨�s	x}Öf[�\0[�wx>cjd¯s	q£ç�wx>w�¦h¦_[>¦R��s	zD«���r`wr�^_s�qm©mÖ�^]c>[
¾fq�^t§	[Wx`\a^tr0�	©IÓ£w��»Ì�Ô	Ô	²�¤

 ¹�¶�®Uºfs¦h^]wqm©~Óowq���[>¦h¦g©mª���wz�\·©�ª�����[�\j\a^ts�©o��w
��z ± wx`��q�[Wx�©Gwq��oÓ¯sJ\j\�s�¤9Ó¯[�\jw�Ã�ªò²°g�oc>s	zD«���rj[Wx�c>s���[
¨Ks	x9w
xjzDs	xWvwqJr�^_°gw
xjzDs	x�w«�«�¦h^VcWw
r0^ts	q�\W¤�¸gqM.�ß /�1 ã`ã>A	F7àJ@= / H}576Jã 3 :OØ�ã�ß 1`/�E ØI:J5KF7àJ@�; / ß>âhA»C / àWHWã�ß0ã�à 1 ã�©Ì�Ô	Ô	Õ�¤

 ¹  ®9¸aqJre[>¦Ý¤uç�wx`w ± s	q�÷Uç�v	Ë�Ë	��\�rj[WzÿÏ�[�\ec>x0^t«�r0^ts	qm¤�Zb[�ced�q�^VcWw�¦�Öf[W«�s	xeri¸aqJre[>¦Uª���§�wq�c>[���¸gq�¨Ks	xjz�w
r0^ts	qm©
¸aqJre[>¦!�!s	xj«Bs	x`wr�^_s�qm©GÌ�Ô	Ô Í ¤

 ¹�Û�®}Ë�¤<Ï-¤Gî�w
��\0d�^t�G©��9¤¼°gº�¤mºf��wq ± ©~Þ�¤mÖ}¤mÞs�d�q�\0s	qm©~Ö�¤Âµð¤mÞs	d�q�\0s�qm©~wq��Mç<¤<ËJw	��w��Jw
«�«�wqm¤iÒ���ce^t[WqJrrex`wq�\0«BsJ\a^tr0^ts	qMw�¦ ± s	x0^trjd�zp\�¨Ks	x�¦]wx ± [izpwrjx0^]c>[�\W¤�¸aq�.�ß /�1�2y/ H 3 :OØ�ã�ß 1>/	E ØG:J5KF7àJ@�n LN�©�«�w ± [�\9¶	¹�¶�O�¶	¶	¶�©Ì�Ô	Ô	²�¤
 ¹�Ô�®}��¤Gî�s�[>¦t��[>¦�wq��oç<¤�Ó¯[Wd�xjs	rjx>w�¤Rç�xjs ± x`wzDz�^_q ± ��wr`w-«�wx>w�¦h¦_[>¦�w�¦ ± s	x0^trjd�z�\fs	q£��^]\0rex0^t����rj[��ozD[WzDs�xj�zpw	cjd�^tq�[�\���\a^tq ± î�w�¦h^Ý¤�¸gq�.�ß /�1�2�¿ L	L ¿ 8-CK© P`àB5Kã�ß>à�á	5KF / àBá	â�C / à·H 2y/ à 3 :OØ�ã�ß 1`/�E ØI:J5KF7àJ@�©m�!s
¦_s ± q�[	©,�[Wxjz�wq��	©�Þ��q�[�Ì�Ô	Ô�Ì�¤
 ¶�Õ�®}��¤mî�sJ[>¦t��[>¦g©�ç<¤mÓ¯[Wd�xjs	rjx`w�©Gwq��oÞ�¤IÜ!w
qÙÖfsJ\0[Wq���w�¦_[	¤TË	��«�«�s�xjr0^tq ± \0d�w
xj[��o��wr`wp\0rjxj��c>rj��xe[�\�s	qM��^V\�°rex0^t����rj[���zD[WzTs	xj��z�w	ced�^tq�[�\W¤�¸gq�.�ß /�12b3 ã 1`/ à�A}8-C © 3 P�l�.!?m8�� 3IX�E Ø / =YF7: E / ào.�ß`F7à 1 FMØGâhã·=Uá	àBA.�ß0á 1 5KF 1 ã / H�.�á	ß0á	â7â³ã�âI.�ß / @	ß0á E-E F]à�@	©BË	[�wrjr0¦t[	©�µoª-©�Ó£w
x`cjdMÌ�Ô	Ô	Õ�¤
 ¶�ÌO®Uî�s�rjd�[	©���w
��z ± wx`��q�[Wx�©}��[Wxj��rjr0^g©�Ï�w�¦t�	©}ºfs¦h^Vw
qm©}î�s	��[Wx�©UÓ¯sJ\e\0s�©9ç�w�^_q�rj[Wx�©�Ë	z-^trjdm©�wq��{Zbs	xjxj[W�	¤ç�w ± sJ\jw�ÃBª�z�w	\e\a^t§	[>¦t��«�wx`w�¦h¦t[>¦�z-��¦tr0^t°Kz�wre[Wx0^]w�¦�d�����xjs�����q�wz-^]cW\bzDs���[>¦	¨�s�xmrjd�xj[W[W°g��^tzD[Wq�\a^ts	q�w�¦�d�^ ± d�°\�«�[W[��Tý�s��wq��Td�^ ± d�°Kx`wre[9z�w
rj[Wx0^]w�¦���[>¨Ks	xjzpwr0^ts	qm¤I¸gqpª���x0^]wq»Zm[Wq�rjq�[Wx�©�[���^trjs	x�© À Fh@6-.�ã�ßtH / ß E á�à 1 ãC /	E ØG:J5KF7àJ@ ¿ L	LN���lRß0á	àBA�C�6Já	â7âhã�à�@	ãW=DF7à{C /�E ØI:J5Kã�ß 3 F E :�âhá	5KF / à�©<«�w ± [�\-Ô�OIÌW¬�¤~Z�d�[oË	s�ce^t[Wr0�M¨Ks	x��s	zD«���rj[Wx�Ë^tz-��¦]wr0^ts	qm©<Ì�Ô	Ô	²�¤
 ¶ Í ®UÏ-¤	Þ�¤Jî���ce��w
q��}ª-¤Jº�¤�ËJwzD[Wdm¤Bª�\���«�[Wx`c>s	zT«���r0^tq ± «B[Wx0¨Ks	xjz�wq�c>[f[W§�w�¦t��wr0^ts	qp«�¦]wqm¤B¸gq�.�ß /�1 ã>ã>A	F]à�@=

/ H£576JãkP`à�5Kã�ß`àBá	5KF / à�á	â�C / àWHWã�ß0ã�à 1 ã / à 3 :OØ�ã�ß 1>/	E ØG:J5KF7àJ@�©�ªRrjd�[Wq�\W©�,9xj[W[�c>[	©�Þ��q�[�Ì�Ô�Û  ¤�Ë	«�x0^tq ± [WxÜ�[Wx�¦Vw ± ¤!ôI[�c>rj��xe[iëfs	rj[�\�^tqM��s	zD«���rj[Wx�ËJce^t[Wq�c>[	© î Í Ô  ©	«�«m¤<Ì>OGÌ  ¤
 ¶�²�® ��¤<ôI[W[»wq��M��¤<Ó�¤<Ö�^]ced�wx`��\W¤�Z�d�[T^tqJre[Wxj«�xj[Wr`wr�^_s�q�s¨R«�xjs�rj[>^tq�\0rexj��c>rj��xj[�\WÃ-Ò!\�r0^tz�wr0^ts	qMs
¨f\�r`wr0^]c

w�cWc>[�\j\a^t��^h¦³^tr0�	¤ ��/ :�ß`àBá	â / H�© / âhã 1 :Jâhá	ß��RF / â / @ X ©�¹	¹�ÃÎ²  Ô�O�¬JÕ	Õ�©�Ì�Ô  Ì	¤
 ¶
¬�®9ª-¤<,9[>^]\0r�ª-¤J��[ ± ��[>¦h^tq�Þ�¤mÏ�s�q ± wxjx`weµð¤GÞ�^Vw
q ± Ö�¤GÓowq�ced�[W�£wq��¯Ü-¤<Ë	��q���[Wx`wz»¤T.i��©#N	�b=Yã�ßJn =

lR:�F7A	ã�á	à�A�Å�ãKHWã�ß>à 1 ãL©£á�à�:�á	âh¤ Òyq ± ^tq�[W[Wx0^tq ± çydJ��\a^]cMwq��uÓowrjd�[Wzpwr0^]cW\�Ïf^t§	^]\a^ts	qm© ´ w
�ñÖ�^]� ± [ë�wr0^ts	q�w�¦�ômw�Bs	x`wrjs�xj�	© ´ w��Ö�^]� ± [	©�Zb[Wq�q�[�\j\0[W[-²  Û	²�Ì�©�Óow��»Ì�Ô�Ô	²�¤
 ¶�¹�®Uº�¤�Ó�¤�Óowxe�	s��^trjØ	¤~Z�d�[�[>¦h^tz-^tq�wr0^ts	q¯¨�s�xjzòs¨~rjd�[�^tq�§	[Wx`\0[}wq���^tr`\Rw«�«�¦h^]cWwr0^ts	q¯rjs�¦h^_q�[�w
x9«�xjs ± x`wzD°z�^_q ± ¤B©£á	àBá�@	ã E ã�à�5 3G1 F 2 ©�²�Ã Í ¹	¹�O Í ¶	Ô�©�Ì�Ô	¹  ¤
 ¶�¶�®},-¤GÓocWÖ�w[	©Âµð¤m,�sJs���^tqm©~wq��oÞ�¤<Ë	[>^tq�¨K[>¦]�I¤�Ï�[W§	[>¦ts	«�zD[Wq�r�s¨Rw�\0[�c>s	q���° ± [Wq�[Wx`w
r0^ts	qMz�wred�[Wz�wr0^]cWw�¦zTs���[>¦m¨Ks	xR��xe��wq»w�^txR«�s
¦³¦t��r0^ts	qo°�Ì	¤�Ó»s���[>¦m¨Ks	xjz-��¦]wr0^ts	qm¤�8�5 E-/ =fØ�6Jã�ß`F 1 è�à 4 F7ß / à E ã�àB5K©�Ì�¶ å ¬�æ`ÃÎ¶  Ô�O¶�Ô	¶�©IÌ�Ô	Û Í ¤
 ¶  ®},-¤�ÓocWÖ9w
[	©Jª-¤�ÖR��\e\0[>¦h¦Ý©Iwq���Ö�¤�º�wx0¦t[W�	¤�C�P	ïk.!6 / 5 /�1 6Jã E F 1 á	â�8�F7ße=`6Jã>An© / A	ã�âIó 3GX =Y5Kã E =�©£á	àB:Já	âh¤��wxjq�[ ± ^t[�Ó¯[>¦h¦ts	qi¾fq�^t§	[Wx`\a^tr0�	©	ç<^trjr>\0����x ± dm©�çBª-©�wq�����w�¦h^h¨�s	xeq�^Vwf¸gq�\�r0^trj��rj[!s
¨�Zm[�ced�q�s¦ts ± �	©	ç�w�\jw	��[Wq�w�©��ªi©���[W��xj��wxj�oÌ�Ô	Ô Í ¤

Û	²



 ¶�Û�®}Ë�¤���sJs	red�Þ�¤J�b^]\0d�[Wx�ë}¤�Óow	cWÏ�s	q�w�¦]�Dç<¤JÓow	cWcWw�¦³¦t��z ÒR¤	Ó®^tq�r��Dwq���ªi¤�Ë^_zT«�\0s	qm¤<.�á�ß�á�â]âhã�â�.�ß / @�ß0á E ó
E F7àJ@ / à|576Jã�C!ß0á X ï~NS�¤�Ò���^_q�����x ± duç�wx`w�¦h¦t[>¦}�!s�zD«���r0^tq ± ��[WqJrjxe[	©�¾fq�^t§	[Wx`\a^tr0��s
¨�Ò���^_q�����x ± dm©¾�¤Îî-¤t©�Ë	[W«�rj[Wz-��[Wx-Ì�Ô	Ô¬�¤

 ¶�Ô�® ��s	q ± �	^�Ó¯s�s	qm©<,9s	«�w�¦�ç�wrjq�w�^t�I©mÖRs	�B[Wxjr���[Wq�q�[Wrjr�©<Ï�w�§�^]�o�<�	¨K[	©mªf¦]wq�Ë	��\j\0zpwqm©��!x>w�^ ± Ï�s	� ± ¦]w	\W©Þ
sJ[>¦�ËJw�¦trjØ	©�wq��¯î-¤Gî�w�^³¦]w	\ewq�wrjdm¤�ÖR��q�r0^tzD[}\0��«�«Bs	xjr�wq��»����q�wz-^]cU¦_s�w	����w�¦]wq�ce^tq ± \0rex`wrj[ ± ^t[�\�¨Ks	x\�rjxj��c>rj��xj[��Tw	��w«�r0^t§	[9w
«�«�¦³^]cWwr�^_s�q�\W¤m¸aq».�ß /�1 ã>ã>A	F]à�@= / H�576Jã 3 ã 4 ã�à�576 3 P08�© C / à·HYã�ß�ã�à 1 ã / àp.�á	ß0á	â]âhã�â.�ß /�1 ãW=>=YF7àJ@�H / ß 3I1 F7ã�àB5KF ú 1 C /	E ØG:�5KF]à�@	¤IË	¸aªUÓ�©���[W��xj��wxj�oÌ�Ô	Ô	¹�¤�Zbs�w«�«B[�wx�¤
  Õ�®UÏ-¤Iëfs¦h¦Ý©mÞ�¤Gç�w��¦t�	©<�9¤BÓ»[W��[Wx�©GÏ-¤Bë�^]\0d�^tz-��x`w�©mwq��¯ª-¤GÓow	c>s§�\0��^Ý¤RÏ�[W��¦t��xjx�^_q ± ¨�s�xRq�s	q Í ��°7¨Ks	��x0^t[Wxrex`wq�\a¨Ks	xjzòz�w ± q�[Wr0^]c�xj[�\0s	q�wq�c>[�^tz�w ± ^tq ± ¤B©oá�@	àBã�5KF 1 Å�ãW= / àBá	à 1 ã�F]à#©oã`A	F 1 F7à�ã�© Í ¹�ÃÎ²�Ì�Ô�O�²	²	²�©�Ì�Ô	Ô Í ¤
  ÌO®UÓ�¤ ´ ����rjs	z�^Uwq���Z�¤!î�wq�w	��[	¤uª¥z-��¦_r�^_«�¦t[W°K��w	\�[>¦³^7q�[�\0re[Wxj[Ws�¤&Pjè!è�è ï�ß0á	à�=Wá 1 5KF / à�= / à|.�á�5K5Kã�ß>à8�à�á	â X =YFV=�á	à�Ae©£á 1 6JF7à�ã�P`à�5Kã�â]âhFh@	ã�à 1 ã�©�Ì�¹ å ¬�æ`ÃÎ²	¹�²�O�²	¶²�©�Ì�Ô�Ô	²�¤
  Í ®UÓ�¤Bªi¤ ´ ¦]\0s	qMwq��¯î-¤GÏ-¤Iîf^tz�\0[W�	¤���w�¦]c>��¦]wr0^ts	qos¨![>¦]w	\0r�^Vc>°K«�¦]w	\�r0^]c-�Rw�§�[}«�xjs	«�w ± wr0^ts	q�s	q¯rjd�[Dc>s	q�°q�[�c>r�^_s�q»z�w	ced�^tq�[	¤�Zb[�ced�q�^VcWw�¦yÖf[W«�s	xerv��Ö�ôI°gZRÖf°g²	²	¶	Õ�©���w�¦h^]\0r0^]c-ÖR[�\0[�w
x`cjd�ômw�Bs	x`wres	xj�	©�Þ��q�[�Ì�Ô	Ô Í ¤
  ²�®}Ë�¤mç�¦h^_zT«�rjs	qm©�,Uwxe�»Ó£w�\0r0^tqm©mwq��MÏ�[Wq�q�^]\-,�d�^ ± ¦h^Vw�¤�Ë	��qJrjd�[Wr�^VcTw«�[Wxjre��xj[-x`w	��wx�^tz�w ± [i«�xes�c>[�\j\�^_q ±s�q�«�wx>w�¦h¦_[>¦9\0��«B[Wx`c>s	zD«���re[Wx`\W¤�¸aq�.�ß /�1�2�/ H 3 :OØ�ã�ß 1`/�E ØI:J5KF7àJ@un¼L ¿ ©<«�w ± [�\�¬	¬J¶�O�¬J¹ Í ©Iªf¦t�����	��[WxP����[	©ë�Ó�©�ëfs�§�[Wzi�B[Wx�Ì�Ô	Ô�Ì	¤
  ¬�®UÖ�w�§	^�ç<s	q�qJ��\ewz-�	©� ���wq�°0Ë	d�^tq�ºf�Rwq ± ©ÞsJ[>¦mËJw�¦_reØ	©	ªf¦_s��D�!d�s	����d�w
xj�	©	wq��T,9[Wsímxj[W�}��s���¤�Ë	��«�«�s	xjre°^tq ± ^txjxj[ ± ��¦]wx���^]\0rjx0^t����r0^ts	q�\y^tq�� ´ Ö�ZRÖfªUë|Ô	Õ	Ï�v�º�ç!�¯c>s	zD«�^h¦t[Wx`\W¤<Zm[�ced�q�^]cWw�¦�Öf[W«�s	xer��RË	°gZRÖf°g² Í ¶	Ûw
q���¾9Ó¯¸gª��RË	°gZRÖf°gÔ¬	°g¹  ©��!s	zD«���re[Wx9ËJce^t[Wq�c>[DÏ�[W«�wxjrezD[WqJr�©�¾fq�^t§	[Wx`\a^tr0�ps¨�Óowxj��¦]wq��I©�Óow���Ì�Ô	Ô¬�¤

Zbs�w«�«B[�wx�^tq»¸0Ò!Ò�Ò�ç�w
x`w�¦h¦t[>¦�wq���Ïf^]\0rjx0^t����rj[��oZb[�cjd�q�s
¦_s ± �	¤
  ¹�®UÖ�w�§	^�ç<s	q�q���\jwz-�	©	Þs�[>¦mËJw�¦trjØ	©	ªf¦ts	�D��d�s	����d�wxj�	©0 ���wq�°0Ë	d�^tq�ºf�Rwq ± ©	wq��T,9[Ws
í�xe[W�i��s��m¤�ÖR��q�r0^tzD[\���«�«�s	xjrRwq��Tc>s	zD«�^h¦]wr0^ts	q�zD[Wrjd�s���\y¨�s�x���\0[Wxj°g\0«B[�ce^³Ð�[��¯��wr`w���^V\�rjx0^t����r0^ts	q�\W¤�Zb[�cjd�q�^]cWw�¦~Öf[W«�s	xjrf�RË	°

ZfÖR°g²�Ì�Ô¬»wq��M¾�Ó¯¸gª��RË	°gZfÖR°gÔ	²
°jÌ�²	¹�©m¾fq�^t§	[Wx`\a^tr0�Ms¨9Óowxj��¦]wq��I©~ëfs§	[Wz-��[Wx�Ì�Ô	Ô	²�¤pZmsow«�«�[�wx�^tq
¸0Ò!Ò�Ò�Zbx`wq�\ew	c>r0^ts	q�\�s	q»ç�w
x`w�¦h¦t[>¦�wq���Ïf^]\0rjx0^t����rj[��ÙË	��\�rj[Wz�\W¤

  ¶�®UÞ�¤GÖ�wz�wq��×jwz�wq��¯ç~¤bËJw	��w��Jw«�«�w
qm¤�¸grj[Wx`w
r0^ts	qM\0«�w	c>[}r�^³¦h^tq ± ¨Ks	x9��^]\0rex0^t����rj[��ozD[WzDs�xj��z�w	ced�^tq�[�\W¤¸aq�Þ�¤�ËJw�¦trjØUw
q��Dç<¤	Ó»[Wd�xes	rjx`w�©[���^trjs�x`\W©�?má	à�@	:�á�@	ã·=`Ä�C /	E ØGF7â³ã�ßj=>Ämá	à�A�Å�:�à�ó�ï~F E ãfè�à 4 F7ß / à E ã�àB57=IH / ßS�FV=Y5Kß>F�ä·:J5Kã>A�©£ã E-/ ß X ©£á 1 6JF]àBãW=W¤�ëRs	xerjd�°gºRs
¦³¦]wq��I©Bª�z�\0rj[Wx`��w
z»©�Z�d�[iëf[Wrjd�[Wx0¦]wq���\W©bÌ�Ô	Ô Í ¤
 � ®UÏ-¤���¤�,i¤!Ö�w��¦tr�wq���Ó�¤�Ë�¤Ïµks	xjs	q�s��^]c>Ø	¤&Ë	«�w	c>[�c>x`w�¨Kr�c>s�qJr`w
z-^tq�wr0^ts	q�^tqJ§�[�\0r0^ ± wr0^ts	qu������^txj[�c>r\�^_z-��¦]wr0^ts	qðÓ¯s	q�rj[���wx0¦ts�°�c>s	q�r`wz�^_q�w
r0^ts	q{s	qé¾fª�Ö�Ë�v�ºfª�ô ´ ÒR¤Q¸gqð.�ß /�1 ã>ã>A	F]à�@=�8�P�8�8 N ¿ 5768�ã�ß / =�Ø�á 1 ã 3G1 F]ã�à 1 ãW=V©oã`ã�5KF]à�@Dá	àBApèÏ¢�6�F�ä·F]57Ä�Å�ã�à / Ä
�Uã 4 á	A	á�©�Þ	wq���wxj�oÌ�Ô	Ô	²�¤
  Û�®9ª-¤JÖf[W[W§	[�\�wq�����¤��!d�w	\�[	¤mZ�d�[Uç�w
x`w ± s	q-«�xjs ± x`wzDz�^_q ± «�wx`w	��^ ± zòwq��p��^V\�rjx0^t����rj[���°KzD[WzDs�xj�Dz-��¦t°

r�^Vc>s�zD«���rj[Wx`\W¤�¸gq�Þ�¤�ËJw�¦trjØ£w
q���ç<¤!Ó¯[Wd�xjs	rjx>w�©�[���^trjs	x`\·©R?má	à�@	:�á�@	ã·=`ÄDC /�E ØIF]âhã�ße=>Ä}á	à�AkÅR:Jà�ó�ï~F E ãè�à 4 F]ß / à E ã�à�57=�H / ßTS�Ft=W5Kß`FKäW:�5Kã>A(©oã E-/ ß X ©oá 1 6JF7à�ã·=Y¤mëfs	xjred�°gºRs¦h¦]wq��I©<ª�z�\0rj[Wx`��w
z»©~Z�d�[�ëf[Wrjd�[Wxj°¦]wq���\·©~Ì�Ô�Ô Í ¤
  Ô�®UZ�^_zTs	rjd��}Þ�¤	Ö�^]ced�zDs	q��I¤BË	s¦t§	[Wq�r!w	cWc>[�\j\a^t��¦t[�\0��x0¨gw	c>[�wxe[�w9wq���[>��ce¦t����[��D§	s
¦_��[�^tq-«�xjs	rj[>^tq�\W¤ ��/ :�ß>à�á	â

/ H�© / â³ã 1 :�âhá	ß���F / â / @ X ©mÌ  Û�Ãù¶	²�O�Û	Ô�©�Ì�Ô	Û¬�¤
 Û�Õ�®9ª-¤!Öfs ± [Wx`\-wq��|î-¤!ç<^tq ± w�¦³^g¤{çyxjs�c>[�\e\D��[�c>s	zD«BsJ\a^tr0^ts	q�red�xjs	� ± d�¦ts�cWw�¦h^_r0�|s¨Uxe[>¨�[Wxj[Wq�c>[	¤|¸gq&.�ß /�12

3 P�l�.!?m8���n É L�C / àWH 2I/ à¯.�ß / @�ß0á E ?�á�àJ@	:�á�@�ã�S�ãW=WF³@�à�á	à�ATP E ØGâhã E ã�àB5Ká	5KF / à�©�ç<s	xjr0¦]wq��I© ´ Ö�©�Þ
��q�[Ì�Ô	Û	Ô�¤
Û¬



 Û�ÌO®UÒf¤GÖfs	rjd���[Wx ± wq���ª-¤b,9��«�r`w�¤�ª�q£[���ce^_[Wq�r���¦ts�ce��°Ks	x0^t[WqJre[��£w
«�«�xjsJw	ced»rjsT«�wx`w�¦h¦t[>¦�\0«�wx`\�[}cjd�s¦t[�\0���¨gw	c>rjs�x0^tØ�wr0^ts	qm¤�¸aqM.�ß /�1�2b/ H 3 :OØ�ã�ß 1`/�E ØI:J5KF7àJ@�n¼L½	©�Ó®^tq�q�[�w«�s
¦³^]\W©mëfs§	[Wz-��[Wx}Ì�Ô	Ô Í ¤
 Û Í ®Uç<¤<ËJw	��w��Jw
«�«�wq£wq��¯Ü-¤�Üf^]\0§�w
q�wrjd�wqm¤-�y^_x>c>��^_r-\a^tz-��¦Vw
r0^ts	qMs	qo\0d�wxj[���°KzD[WzTs	xj�»z-��¦tr0^t«�xjs�c>[�\j\0s	x>\W¤

Peè!è!èÑï�ß0á	à�=Wá 1 5KF / à�= / à�C /�E ØI:J5Kã�ßj=W©I�!°g²  å Ì Í æ`ÃVÌ�¶	²¬�OGÌ�¶
¬ Í ©	Ï�[�c>[Wzi�B[Wx}Ì�Ô	Û�Û�¤
 Û�²�®UÞ�¤<ËJw�¦trjØ	©mî-¤<�!xjs��¦t[W�	©IÖ}¤IÓ®^_x>cjd�wq���w
q�[W�	©~wq��oº�¤ ��[Wxjxj��z�wqm¤�Öf��q�°Kr0^tzD[D\jced�[�����¦³^tq ± wq��¯[>��[�c>��°r�^_s�q£s
¨�¦_s�s	«�\�s	qozD[�\e\jw ± [�«�w	\j\a^tq ± z�w	ced�^tq�[�\W¤ ��/ :�ß`àBá	â / H-.�á	ß0á	â7âhã�â<á	à�ApS�FV=Y5Kß>F�ä·:J5Kã>AMC /	E ØG:J5KF7àJ@�©Û å ¬�æ`ÃÎ²�Õ	²�O�²�Ì Í ©�ª�«�x0^h¦RÌ�Ô	Ô	Õ�¤
 Û
¬�®UÖ�¤�ËJced�xj[>^t��[Wx�¤uª�q�[W�Q^tzD«�¦t[WzD[Wq�r`wr0^ts	qus¨}\0«�wx`\�[ ± w��\j\a^]wq|[>¦h^_z�^_q�w
r0^ts	qm¤é8-C © ï�ß0á	à�= 2 ©£á	576 2

3I/ HW5<«�á	ß0ã�©�Û�Ã Í ¹	¶�O Í  ¶�©�Ì�Ô	Û Í ¤
 Û�¹�®}Ë	d�w
z-^t�»Ï-¤IË	d�wxjz�w�©�Ö9w�§�^~ç<s	q�qJ��\ewz-�	©���s	q ± ��^�Ó¯sJs	qm©N ���wq�°0Ë	d�^tq�ºR�Rwq ± ©�Ö�w×jw-Ï�w	\W©�w
q��»Þs�[>¦ËJw�¦_reØ	¤ ÖR��q�°Kr0^tzD[�wq��{c>s	zD«�^h¦t[W°Kr0^tzD[�\0��«�«�s�xjr�¨Ks	x»w	��w«�r�^_§�[»^txjxe[ ± ��¦]wx»«�xjs���¦_[Wzp\W¤ò¸gqð.�ß /�1�2�/ H

3 :OØ�ã�ß 1>/	E ØG:J5KF7àJ@�n¼LWÇ�©�ëfs§	[Wz-��[Wx}Ì�Ô	Ô¬�¤�Zbs�w«�«�[�w
x�¤
 Û�¶�®},-¤<Ë	d�w��}©mÖ}¤<,�w��[>¦g©<Ï-¤mÓ£w
xjr0^tq�[WØ	©Iªi¤mÖfs�cWc>s�©<Ë�¤~ç<s	d�¦h^ ± ©bªi¤<,�[Wxj��[Wx�©<Þ�¤mëfsJs	q�w
qm©mwq��Mî-¤mZb[>^_re°[>¦t��w��z¯¤�Ó¯��¦_r�^_«�xes�c>[�\j\�s	x`\�¨�s	x-x`w���wx�\a^ ± q�w�¦�«�xjs�c>[�\e\a^tq ± ¤�Zb[�cjd�q�^]cWw�¦}ÖR[W«Bs	xjrDÔ	¶�Ì�©!Ó¯¸�Z ôB^tq�c>s¦tq

ôbw��s	x>wrjs	xj�	©�ëfs§	[Wz-��[Wx}Ì�Ô�Ô Í ¤
 Û  ®9ª-¤BË	d�x`w�	[�wq��pÞ�¤�ªi¤�ÖR��«�¦t[W�	¤�Ò�q�§�^_xes	q�zD[Wq�r�w
q��D[>��«�sJ\���xj[�rjsi\�s¦t§	[WqJr�s¨<«�xjs	rj[>^tq�wrjs	z�\·¤ ��/ :�ß>à�á	â

/ H�© / â³ã 1 :�âhá	ß���F / â / @ X ©  Ô�ÃÎ²�¹�Ì>O�²  Ì	©�Ì�Ô  ²�¤
 Û�Û�®UÞ�¤RË	����d�¦ts	�I©�Þ�¤RË	r�^Vced�q�s	rjdm©�Ï-¤ ´ ¦ùº9w�¦h¦]wxjs�qm©9wq��|Z�¤R,�xjsJ\j\·¤{Ò<��«�¦_s
^_r�^_q ± r>w	\0��wq��|��wr`wk«�wx`w�¦t°¦t[>¦h^]\0z s�q»wDz-��¦tr0^]c>s	zD«���rj[Wx�¤�¸gqM.�ß /�1�2b3 P�l�.!?m8�� n¼LNoC / à·H 2</ ào.�ß / @�ß0á E ?má	àJ@�:Já�@	ã�SUã·=YFh@	àoá	àBA

P E ØIâ³ã E ã�à�5Ká�5KF / àB©�ªR¦t��������[WxP�	��[	©më�Ó�©�Þ��q�[�Ì�Ô	Ô	²�¤
 Û�Ô�®UÖ�¤�Z�d�w����x�©!Ö�¤K�!s�x`��w���[W�wx�©�wq���ª-¤��!d�s	����d�wxj�	¤|�!s�zD«�^h¦_[Wxpwq���ÖR��q�r0^tzD[oË	��«�«Bs	xjr-¨Ks	x ´ ��rj°

s
¨�°0�!s�xj[�º�ç!�µç�xes ± x`wzp\W¤»¸aqu.�ß /�12 Û ë� 8-C ©#P`à�5Kã�ß`àBá	5KF / à�á	âfC / àWH 2�/ à 3 :ÉØ�ã�ß 1>/	E ØG:�5KF]à�@	©�«�w ± [�\²�Û Í O�²	Ô�Ì	©JÞ��¦t�MÌ�Ô�Ô¬�¤
 Ô�Õ�®UÖ�¤�Z�d�w����x�©RÖ}¤
�!s�x`��w���[W�wx�©Rwq��|ª-¤R��d�s	����d�wxj�	¤ø�!s	zD«�^h¦]wr0^ts	q{s
¨}s	��rj°Ks¨K°gc>s	xj[o��wr`wo«�wx>w�¦h¦_[>¦

«�xes ± x`wzp\f¨�s	x}��^]\0rex0^t����rj[��MzT[WzDs	xj�¯z�w	ced�^_q�[�\·¤».�ß /�1�2 ; / ßeþ�=>6 / Ø / àMP��mÆÈF7àM.�á	ß0á	â]âhã�â�C /	E ØG:�5Kã�ß
3IX =Y5Kã E =�á	5�Pj.�. 3 n¼LWÇ�©�ª9«�x0^h¦RÌ�Ô	Ô¬B¤

 Ô�ÌO®UÖ�¤Z�d�w����x�©	Ö}¤���s	x`��w���[W��wx�©ªi¤��!d�s	����d�wxe�	©JÖ�¤�ç<s	q�q���\0�Rwz-�	©wq��-Z�¤	Ë^tq ± dm¤IçBª}Ë�Ë	¸ ´ ëuxj��q�r0^tzD[¦h^t��x`wxe�p¨�s	xf«�wx`w�¦h¦t[>¦~¸jv ´ ¤!¸aqM.�ß /�1�2b/ H 3I1 á	âháJä·âhã�.�á�ß�á�â]âhã�âB?�F�ä·ß0á	ß`F7ãW=-C / à·HYã�ß0ã�à 1 ã�©BÌ�Ô	Ô¬B¤~res�w
«�«�[�wx�¤
 Ô Í ®UÓ�¤	¾y×�w�¦V��s�qm©JÒR¤ùô�¤�|Gw
«�wr`w�©���¤��!d�w«�zpwqm©Jwq��Tº}¤�|�^tz�w�¤Gëf[W����wr>w°K«�wx`w�¦h¦t[>¦�¦]wq ± ��w ± [�¨�[�w
rj��xj[�\<¨Ks	x\�«�wx`\0[Rzpwrjx0^h��c>s	zT«���r`wr0^ts	q�\W¤bË	����z-^trjrj[��presiÔrjdT¸gq�rj[Wxjq�wr0^ts	q�w�¦�ç�wx`w�¦³¦t[>¦mç�xjs�c>[�\j\a^tq ± Ë	�JzT«�sJ\a^t��z»¤ª�«�x0^h¦RÌ�Ô	Ô	¹�¤�ËJwq�r`wS��wxj��wx>w�¤B��w�¦h^h¨�s	xeq�^Vw�¤
 Ô�²�®UÖ�¤	ª�\0[Wq×0siô�¤���¤�ÖRs	zT[Wxjs}Ó�¤J¾y×�w�¦]�B}s	q�wq��pÒR¤�ô�¤�|Gw
«�wr`w�¤bË	«�wx`\0[���¦ts�ce��wq��pc>��ce¦³^]c���wr`w���^]\0rjx0^t����°

r�^_s�q�\b¨�s	xbz�wrjx0^h�ic>s	zT«���r`wr0^ts	q�\W¤�¸gq À F³@
6�.�ã�ßVH / ß E á	à 1 ã�C /	E ØG:�5KF7àJ@��iï�ã 1 6Jà / â / @ X á	à�A�8BØ0ØGâhF 1 á	5KF / à�¤,�x`wq���^tq�[Wrjr0^<[Wr9w�¦g¤ å Ò���\W¤hæ!Ò<¦]\0[W§�^t[Wx-ËJce^_[Wq�c>[	© å rjsDw«�«�[�wx·æ`¤
 Ô
¬�®9ª-¤���¤�§�wq»��[Wx�Ë	r>w«�«�[Wq»Ö�¤�º}¤��y^]\j\0[>¦h^tq ± wq���Þ�¤B,i¤B,i¤�§wq»��[�Ü�s	x`\0r�¤~ç�wx`w�¦³¦t[>¦~\0«�wx>\0[}ôm¾µ��[�c>s	zD°«BsJ\a^tr0^ts	q�s	qpw�zD[�\0dpq�[Wr0��s	xj�}s
¨�rex`wq�\0«���rj[Wx>\W¤ 3 P�8 © ��2 ©oá	5Kß>F£¢�8�à�á	â 2 8vØ�ØGâ 2 ©�ÌW¬ å ²�æ`ÃÎÛ�¹	²�O�Û  ÔJ©Þ��¦t�Ì�Ô	Ô	²�¤
 Ô�¹�®}��¤�Ü!wq£ô�sJwqm¤-C /	E ØG:�5Ká	5KF / à�á�â ¡ ß0á E ãF« / ßeþ�=�H / ß�576Jã ¡ á=W5 ¡!/ :Jß>F7ã�ß�ï�ß0á	à�=]H / ß E ¤�Ë	¸gª�Ó�©Gçyd�^³¦]w	��[>¦t°«�d�^]w�©IçBªi©bÌ�Ô	Ô Í ¤
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 Ô�¶�®�|<¤Â|�¦]wrj[W§�Þ�¤�µ�w�\0q�^t[W�9\0��^�wq���î-¤IËJced�w��z-����x ± ¤�� ¿ ½�©�� 3G/ âh:�5KF / à / H�?má	ßK@	ã�á	à�A 3 Ø�á	ße=Yã 3GX =W5Kã E =
/ H9?�F]àBã`á�ß!8�â¼@	ãäWß0á	F 1 è���:�á	5KF / à�=W¤mëf��zi�B[Wx�Ì Í Ì�^tq»ôI[�c>re��xj[Uëfs	rj[�\y^tq¯�!s	zD«���rj[Wx�ËJce^t[Wq�c>[	¤IË	«�x0^tq ± [Wxe°Ü�[Wx�¦Vw
q ± © ��[Wx0¦h^tqm©<Ì�Ô	Û�Ì	¤

 Ô  ®UÖ�¤OµM[�w�§	[Wx<wq��}Ö�¤ËJced�q�w��[>¦g¤�ª���rjs	z�w
r0^]c�z�w«�«�^tq ± wq���¦tsJw�����w�¦]wq�ce^tq ± s
¨�«Bs^tqJrj[Wxe°K��w	\0[��-���Jq�w
z-^]c��w
r`w�\�rjxj��c>rj��xj[�\fs	qo��^V\�rjx0^t����rj[��ozD[WzTs	xj��z�w	ced�^tq�[�\W¤R¸aq�.�ß /�12!¿ L	L
½ 3G1 á	âháJä·â³ã À F³@
6�.�ã�ßtH / ß E á�à 1 ãC /	E ØG:J5KF7àJ@¯C / àWH 2 ©�µ|^h¦³¦h^]wz�\�����x ± ©IÜ<ªi©�ª�«�x0^h¦�Ì�Ô�Ô Í ¤
 Ô�Û�®UÞ�¤JµM[W���m¤�¸azD«�¦t[WzD[Wq�r`wr0^ts	q�wq��o«B[Wx0¨�s�xjz�wq�c>[ps¨�¨Ýw�\0r�«�wx`w�¦h¦t[>¦Rz-��¦_r�^_°K��w�\0[>¦h^_q�[o\0rj[Wxj[Ws�§�^]\a^ts	qm¤�¸aq

C /	E ØG:J5Kã�ß98�ß 1 6JF]5Kã 1 5K:�ß0ãW=<H / ß�©£á 1 6JF7à�ã�.�ã�ß 1 ãYØG5KF / à�©�«�w ± [�\ Í ² Í O Í ¬�Õ�©JÏ�[�c>[Wz-��[Wx�Ì�Ô	Ô	²�¤
 Ô�Ô�®UÞ�¤KµM[W���m¤�ômw
rj[Wq�c>��w
q�����wq�����^]��rjd�c>s�q�\a^]��[Wx`wr0^ts	q�^_q|«�wx`w�¦h¦t[>¦9xjs���s	r0^]cW\�^tz�w ± [�«�xjs�c>[�\j\a^tq ± ¤�¸aq.�ß /�1�2</ H 3 :ÉØ�ã�ß 1>/	E ØG:�5KF]à�@�n¼LN	©�«�w ± [�\ Í ²�Õ�O Í ²	Ô�©Jëfs�§�[Wzi�B[Wx}Ì�Ô	Ô�²�¤
 Ì�Õ�Õ�®UÓ�¤�Ë�¤�µks	xjs	q�s��^]c>Ø�wq���Ï-¤���¤�,i¤�Ö9w
��¦_r�¤ ´ q�«�xj[���^]c>r0^tq ± c>s	q�r`wz�^_q�w
r0^ts	qD¦t[W§	[>¦]\�s
¨�ºRª�ô ´ Ò�s	«�r0^]cW\w
��sJwx>�}¾fªUÖ�Ë9��\a^tq ± ��^txj[�c>r!\a^tz-��¦]wr0^ts	qDÓ¯s	q�rj[R��w
x0¦ts�¤¸gqp.�ß /�1 ã>ã`A�F]à�@=m8�P�8�8{½ É 576»ïm6�ã�ß Ei/ Ø�6 X =YF 1 =C / àWHWã�ß0ã�à 1 ã·Ä!ÆRß>â³á�à�A / Ä ¡ â / ß>F7A	á	©�Þ��q�[pÌ�Ô	Ô	²�¤
 Ì�Õ�ÌO®9ª�ë�Ë	¸�Zm[�ced�q�^]cWw�¦-�!s	zDz-^trjre[W[�÷U²	º�¹�¤uç�wx`w�¦h¦t[>¦�«�xjs�c>[�\e\a^tq ± zDs���[>¦�¨�s	xTd�^ ± d�¦t[W§	[>¦�«�xjs ± x`wzDz-^tq ±zTs���[>¦]\W¤�Zm[�ced�q�^]cWw�¦�xj[W«�s	xer�©�ª9zD[Wx�^VcWw
q£ë�wr0^ts	q�w�¦!Ë	r>wq���wx`��\�¸aq�\0r0^trj��rj[ å ª�ë�Ë	¸eæ`©mÌ�Ô	Ô Í ¤
 Ì�Õ Í ® ��¤) !wq ± ©	Þ�¤)µM[W���m©	Þ�¤�Ë	r0^]ced�q�s	rjdm©	Ï-¤ ´ ¦Îº9w�¦³¦]wxes	qm©	wq��}Z�¤	,�xjsJ\j\W¤	Ï�s���Ó»[Wx ± [	ÃI¸gq�rj[ ± x`w
r0^tq ± «�wx>w�¦h¦_[>¦¦ts�s	«�\pwq���xj[�����c>r�^_s�q�\W¤�¸aq{.�ß /�1�2f3 F£¢576Â; / ßeþ�=>6 / Ø / à�?má	à�@	:�á�@	ã·=�á�à�A|C /	E ØGF7â³ã�ßj=�H / ß�.�á	ß0á	â]âhã�âC /	E ØG:J5KF7àJ@�©	§	s
¦_��zT[  ¶�Û�s¨~?mã 1 5K:�ß�ã�� / 5KãW=9F7àoC /	E ØG:�5Kã�ß 3G1 F]ã�à 1 ã�©�«�w ± [�\fÌ�¶	Ô�OGÌ�Û	²�©ç<s	xjr0¦]wq��I© ´ Ö}©ª�� ± ��\0r�Ì�Ô	Ô	²�¤BË	«�x0^tq ± [Wx�Ü�[Wx0¦]w ± ¤
 Ì�Õ�²�®Uº�¤�|�^tz�w�©mº�¤ ��w	\0r�©Gwq��¯Ó�¤m,�[Wxjq���r�¤�Ë	��«�[Wxj�mÃfªÈrjs�s¦m¨Ks	x�\0[Wz-^t°gw��rjs�z�wr0^]c-Ó¯¸�ÓoÏ�v	Ë	¸�ÓoÏø«�wx`w�¦t°

¦t[>¦h^tØ�wr0^ts	qm¤�.�á	ß0á	â]âhã�â�C /	E ØG:�5KF]à�@	©�¶�ÃtÌ>OGÌ�Û�©�Ì�Ô	Û�¶�¤
 Ì�Õ
¬�®�|<¤Â|�¦]wrj[W§I¤�C /	E ØG:�5Ká	5KF / à�á	â�©£ã�576 / A=�H / ßTlRã�à�ã�ß0á	â 3 Ø�á�ßj=Wãª©£á	5Kß>F 1 ãW=>Äo©£á	576Jã E á	5KF 1 =}á	à�ApP>57=�8vØ�ØGâhFVó

1 á	5KF / à�=W¤�¶	¹�¤�îf¦t�J��[Wx�ªUcWw���[Wz-^tq£ç�����¦h^]\0d�[Wx�©mÏ�s�x`��xj[�cedJr�©�rjd�[}ëf[Wrjd�[Wx0¦]wq���\·©~Ì�Ô�Ô�Ì	¤
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