
Rochester Institute of Technology Rochester Institute of Technology 

RIT Digital Institutional Repository RIT Digital Institutional Repository 

Articles Faculty & Staff Scholarship 

11-15-2001 

Spectral Asymptotics of the Dirichlet-To-Neumann Map on Spectral Asymptotics of the Dirichlet-To-Neumann Map on 

Multiply Connected Domains in R^d Multiply Connected Domains in R^d 

Peter D. Hislop 
University of Kentucky 

Carl V. Lutzer 
Rochester Institute of Technology 

Follow this and additional works at: https://repository.rit.edu/article 

Recommended Citation Recommended Citation 
P D Hislop and C V Lutzer 2001 Inverse Problems 17 1717 

This Article is brought to you for free and open access by the RIT Libraries. For more information, please contact 
repository@rit.edu. 

https://repository.rit.edu/
https://repository.rit.edu/article
https://repository.rit.edu/facstaff
https://repository.rit.edu/article?utm_source=repository.rit.edu%2Farticle%2F1113&utm_medium=PDF&utm_campaign=PDFCoverPages
mailto:repository@rit.edu


����������	�
��
������������������������������
� � 	!�������"�#��$%����$'&(�#)���
�&(&*�
��

��&+��),����� ���-�.����&�&(������� �/� ���
�� &0�1� &+2 354

�76 � 68�(9;:=<;>@?BA
CED-F"GIHKJMLND�OPJ�QIR�STG�JMU"D-LNGVJMWYX[Z

\EO]WY^ID-H_Z`WaJcbdQeRgf1D�OPJMh]X_iPb
jkD@lmWYO"nVJKQoOqprftsvuew8x�woy@z8wewP{e|}\�~m�

�!6e��68�"�I�=�K���
C�D-F]GVHKJMLND�OPJ�QeR�STG�JMU"D�LNG�JMWYX[Z�GIO]��~8JKG�JMWYZ�JMW�X[Z

��Q�X_U"D�Z�JKD@H���O]Z�JMW�JMhmJKD�QeR��#D�X�U"O"Qo��QInIb
�0Q�X�U"D-Z�JKD-H�pr�ts ��uPyo{V�-��x�yVwo�B\�~m�


!�o: �=���[�`�
�0�¡ £¢¥¤[¦¨§�¢¥©¨�7 £ª��¬«¢£®'¯`°±¯` £§±²�ª[¢£³`¢¥´µ«  �³`¶@¢¥©¨�7·#´¸®%´µ«'©[°µ� ¢º¹�¢£³»¹Y¼¡�¬¤[²�¯`½[½g³`ª�� ®'¯»¢£³`®m¾m¿
³K½E¯(²�¤[°µ¢¥´¸ª�°¸§_¹Y«³K½[½¨�¬«¢£�¬¦�ÀeÁ�³K¤[½[¦¨�¬¦�Àe¦¨³K²�¯`´µ½�´Â½ 2Ã3 4 ÀPÄEÅÇÆ�À8¯` ¥ ¥³�« ´µ¯»¢£�¬¦EÈ¡´¸¢¥©
¢¥©¨��¤[½�´¸¶É³`®%²�°¸§��¬°µ°Â´¸ª[¢¥´µ«#³`ª�� ®'¯»¢£³`®kÊ8¿�Ë�Ì(Í 4ÎÉÏ ÐÒÑ A[Ó Î;Ô_ÎÕÐ Ó Ð À@È¡©¨� ®¥� Ô ´Â 7¯� ¥²�³_³`¢¥©�À
ª-³K '´¸¢¥´¸Ö`�¹Y¦¨� ×�½�´¸¢£�`À� ¥§�²�²�� ¢£®'´µ«"²�¯»¢£®'´ÙØ�¹�Ö�¯`°Â¤¨�¬¦�¶Ú¤[½[«¢¥´µ³K½�³K½�Û#Üo�0�]ª[®¥³=Ö`�]¢¥©[¯»¢P¢¥©¨�
³`ª-� ®%¯»¢£³`®e´µ V¯»ª�ª[®¥³¬Ø¨´µ²�¯»¢£�¬°µ§k¦[´Â¯»Ý`³K½[¯`°`´µ½5¢¥©¨�� ¥�¬½[ £��¢¥©[¯»¢e¾�¿�ËNÞ�¿�ß 3 ¿±ÀcÈ¡©¨� ®¥��Þ�¿
´µ m¯�¦�´¸®¥�¬«¢m ¥¤�²à³`¶�³`ª�� ®'¯»¢£³`®'  À_�¬¯`«'©�³`¶�È¡©[´µ«%©�¯`«¢¥ "³K½�³K½¨�7Á�³K¤[½�¦[¯»®¥§g«³K²�ª�³K½¨�¬½M¢
³K½[°¸§`À[¯`½[¦ 3 ¿�´µ 7¯� '²�³_³`¢¥©�´µ½¨Ýg³`ª�� ®'¯»¢£³`®¬Ümá7©�´µ ]®¥� ª[®¥�¬ ¥�¬½M¢¥¯»¢¥´¸³K½�¶É³K°µ°µ³=È¡ ]¶;®¥³K²â¢¥©¨�
¶;¯`«¢5¢¥©[¯»¢5¢¥©[� Ô ¹Y©[¯»®'²�³K½�´µ«��Ø±¢£�¬½[ ¥´µ³K½[ #³`¶m�¬´¸Ý`�¬½[¶;¤[½�«¢¥´¸³K½[ k³`¶ã¾m¿�Ö»¯`½[´µ '©(®%¯»ª�´µ¦[°¸§
¯¬È]¯¬§t¶É®¥³K²/¢¥©¨��Á�³K¤[½[¦[¯»®¥§`Ü(äq ¥´Â½¨Ý�¢¥©[´µ �®¥� ª[®'�¬ £�¬½M¢¥¯»¢¥´µ³K½�À8Èã�å £¢¥¤[¦[§�¢¥©[��´µ½_Ö`� ®' £�
ª[®¥³`Á�°¸�¬²�³`¶�¦¨� ¢£� ®'²�´Â½[´µ½¨Ýq¢¥©¨�7½_¤�²�Á�� ®P³`¶-©[³K°¸�¬ 8´µ½�¢¥©¨�rÁ�³�¦[§`À`¢¥©[¯»¢�´µ  À`¢¥©¨�r½�¤[²�Á-� ®
³`¶�¢¥©¨�0«³K½[½¨�¬«¢£�¬¦}«³K²�ª-³K½[�¬½M¢¥ �³`¶�¢¥©[��Á�³K¤[½�¦[¯»®¥§`ÀrÁ�§�¤[ ¥´µ½[Ý�¢¥©¨�0©[´¸ÝK©¨¹��¬½¨� ®¥Ý`§
 £ª��¬«¢£®'¯`°V¯` £§±²�ª[¢£³`¢¥´µ«  ¡³`¶o¾m¿[Ü
æ � ª[¢£�¬²�Á-� ®�ç¬è�À-è»é`é¨ç

ê�ë=ì�ící`î%ïað�ñ£ò7óÕô#í»õ¥ïaðVö ÷qøPëcùgú'ïYõ%ô ðIû�ü5ë¬ýÉþÿ��ÿ����þ��



� �������	��
����������������
�� ��������������� ���
�0�] ¥¢¥¤[¦¨§5¢¥©¨�r £ª��¬«¢£®'¯`°�¯` £§±²�ª[¢£³`¢¥´µ«  o³`¶[¢¥©¨�]·#´¸®'´µ«%©[°¸� ¢º¹�¢£³»¹Y¼q�¬¤[²�¯`½[½"!Ú·#¼$#V³`ª�� ®'¯�¹
¢£³`®P¾m¿k¯` ' £³�« ´Â¯»¢£�¬¦�È¡´µ¢¥©�¯k¤[½[´¸¶;³`®'²�°¸§q�¬°µ°µ´¸ª�¢¥´µ«»Àc £�¬«³K½�¦±¹�³`®'¦¨� ®P¦[´&%�� ®¥�¬½_¢¥´µ¯`°K³`ª�� ®'¯»¢£³`®
Ê8¿[À�³K½�¯!Á-³K¤�½[¦¨�¬¦�À[²�¤[°¸¢¥´¸ª@°¸§M¹Y«³K½�½¨�¬«¢£�¬¦�®¥� ÝK´µ³K½(Û(' 2Ã3 4»À@Ä�ÅNÆ�À@Èq´¸¢¥©� ¥²�³_³`¢¥©
Á-³K¤�½[¦[¯»®¥§`Ü8á7©¨�5�¬°Â°µ´¸ª[¢¥´µ«q³`ª�� ®'¯»¢£³`®qÊ�¿�©[¯` r¢¥©¨�5¶;³`®'²

Ê ¿*) Ì 4+
Ð'Ï , Ñ A Ó Ð Ô Ð-, Ó ,/. !ºç»Üµç0#

È¡©¨� ®¥��È"��¯` ' ¥¤[²���¢¥©[¯»¢,¢¥©¨�0Ä21�Ä`¹Y²�¯»¢£®'´¸Ø_¹�Ö»¯`°µ¤¨�¬¦ ¶Ú¤[½[«¢¥´¸³K½ Ô !43	#�Ë65 Ô Ð�, !43�#87
 ¥¯»¢¥´µ £×[�¬ 7¢¥©¨��¶;³K°µ°¸³=Èq´µ½¨Ý�©M§�ª�³`¢¥©¨�¬ £�¬ :9;�ç»Ümá7©¨�5®'�¬¯`°V«³_�:<!« ´¸�¬½M¢¥ q ¥¯»¢¥´µ £¶;§ Ô Ð-, !43�#mË Ô ,£Ð !43	#>=@?�AB! ÛC#%Ü;#è�Ü,á7©¨� ®¥���Ø¨´µ £¢�«³K½[ £¢¥¯`½_¢¥ �éEDGF�H"IJF A DGK  ¥¤[«%©�¢¥©[¯»¢�¶É³`®�¯`°µ°L = 2Ã354 À�Èã��©[¯=Ö`�

F HNMOLPM�Q I 4+
Ð'Ï , Ñ A L Ð L , Ô Ð�, !43�#>IRF A MOLPM�QTS

á7©¨�,·#¼ ²�¯»ª�¾m¿�´µ �¦¨� ×�½[�¬¦t¯` g¶;³K°µ°¸³cÈ¡  ÜVUV� ¢XWY=Z? A ! Ó ÛC#%À"¯`½[¦�¦¨�¬½¨³`¢£�,Á�§[P\ !43	#"¢¥©¨��¤[½[´^]_¤¨�5 £³K°Â¤¨¢¥´¸³K½å³`¶o¢¥©¨��·#´¸®'´µ«%©[°¸� ¢]ª[®¥³`Á@°¸�¬²
Ê ¿ [ !43	#�ËNé . 3@=(Û[B_ Ó Û�Ë`W 3a= Ó Û S !ºç»Ü èb#

�0��¢¥©¨�¬½�¦[� ×�½¨�
¾m¿/W ) 4+c Ï d]Ñ A

e�f cÙÔgc d Ó [�\
Ó 3 dEhaiiii Ó

Û . !ºç»Ü Æb#
È¡©¨� ®¥� f ¦[�¬½¨³`¢£�¬ 8¢¥©¨�7³K¤[¢YÈ]¯»®'¦�½¨³`®'²�¯`°±Ö`�¬«¢£³`®ã³K½ Ó Û#Ü8á7©¨�7·#¼ ³`ª�� ®'¯»¢£³`®ã¾m¿5�Ø_¹
¢£�¬½[¦[ �¢£³¡¯7Á-³K¤�½[¦¨�¬¦#²�¯»ª�¾m¿9/j Alk Q ! Ó ÛC#nmojqp Alk Q ! Ó ÛC#%Üsr[¤¨®¥¢¥©¨� ®%²�³`®¥�`À�¢¥©¨��·#¼
³`ª-� ®%¯»¢£³`®k¾ ¿ ´µ ¡¯`½(¤[½_Á�³K¤[½[¦¨�¬¦VÀ± ¥�¬°¸¶Â¹Y¯`¦Ttº³K´µ½_¢7³`ª�� ®'¯»¢£³`®k³K½(Ê Q ! Ó ÛC#7È¡´¸¢¥©�¯�«³K²g¹
ª�¯`«¢8®¥�¬ £³K°¸Ö`�¬½_¢C!Ú«¶ ÜC5Ãè±ç`ÀKè`Æu74#%Üwv"³K½[ £�x]�¤¨�¬½_¢¥°¸§`À`¢¥©¨�7Ê Q ¹Y ¥ª-�¬«¢£®%¤[²�³`¶-¾m¿�´µ P¦[´µ ¥«®¥� ¢£�
È¡´¸¢¥©å½¨³g×�½[´¸¢£�k¯`« « ¤[²�¤[°µ¯»¢¥´¸³K½åª�³K´µ½_¢ ÜnUV� ¢zyuF Ð _ F A Ë}é . F Ð IRF Ð-{ A .8| Ëç . è . S:S:S^}¦¨�¬½¨³`¢£�k¢¥©¨�q�¬´µÝ`�¬½MÖ»¯`°µ¤¨�¬ ã³`¶V¢¥©¨�#·#¼}³`ª�� ®'¯»¢£³`®"¾m¿�°Â´µ £¢£�¬¦�´Â½!½¨³K½�¦¨�¬«®¥�¬¯` ¥´µ½[Ý�³`®'¦¨� ®¬À
´µ½[« °µ¤[¦�´µ½¨Ý!²�¤[°¸¢¥´µª�°µ´µ« ´¸¢�§`Ü*UI� ¢�¾m¿ Ï ~ !43 . L #%ÀI¶;³`®�!43 . L #�=2��� Ó Û#ÀVÁ���¢¥©¨�! £§�²�Á�³K°P³`¶
¢¥©¨�7×[®' ¥¢º¹�³`®'¦¨� ®¬ÀK�¬°Â°µ´¸ª[¢¥´µ«"ª� ¥�¬¤[¦¨³±¦[´&%�� ®¥�¬½M¢¥´Â¯`°_³`ª�� ®'¯»¢£³`®"¾ ¿ Ü8á7©[�r�¬´¸Ý`�¬½MÖ»¯`°µ¤¨�¬ >F Ð ³`¶
¾�¿� '¯»¢¥´µ £¶;§�« °µ¯` ' ¥´µ« ¯`°¨�0� §±°�¯` £§±²�ª[¢£³`¢¥´Â«  �!Ú«¶ Ü�5��u7�À_«%©[¯»ª[¢£� ®w�����l��ÀK³`®z5Ãè»éT7�À_«%©[¯»ª[¢£� ®���O�O#-9 F Ð�� ! |N� ?! Ó Û . ¾ ¿ Ï �x~ #�# Alk-�Ù4 p Al� .

ç



È¡©¨� ®¥�?! Ó Û . ¾ ¿ Ï �x~ # Ë !aè�� # p � 4 p Al��� ³K°�yN!43 . L #�=B� � Ó Û��/y=é } _ ¾ ¿ Ï �x~ !43 . L # I ç }
Ë !aè�� # p � 4 p Al���	��
� ��� ��� Ï � ����A Äb3�Ä LgS

á7©¨��¤[½�´ ]_¤[�å ¥³K°µ¤¨¢¥´¸³K½ [�\ ³`¶#¢¥©¨��·#´¸®'´µ«%©[°¸� ¢�ª[®¥³`Á@°¸�¬² !ºç»Ü èb#gÈ¡´µ¢¥©1Á-³K¤�½[¦[¯»®¥§
¦[¯»¢¥¤[² W0´µ k« ¯`°µ°¸�¬¦�¢¥©[� Ô������������� "!$#&%('*)+%, �-�!$�� .�0/ WoÜ21#¤¨®q×[®' £¢¡®¥�¬ ¥¤[°¸¢q«³K½[«� ®'½[ 
¢¥©¨��°¸³±« ¯`°µ´43¬¯»¢¥´¸³K½�³`¶o¢¥©[� Ô ¹Y©[¯»®%²�³K½[´µ«#�Ø±¢£�¬½[ ¥´¸³K½�³`¶8¯`½,�¬´¸Ý`�¬½¨¶Ú¤[½[«¢¥´¸³K½�³`¶P¾ ¿ ½¨�¬¯»®
¢¥©¨��Á�³K¤[½[¦[¯»®'§`Ü��0�( ¥¯=§1¢¥©[¯»¢!¯0¶Ú¤[½[«¢¥´µ³K½6587 %(#(��9	-:�;��<=! 7�> 9 À¡È7®'´¸¢£¢£�¬½?5�!A@@#!ËB !A@ p A #%À�´¸¶o°µ´µ² dDC A @ , 5P!A@@#mËNé±À[¶;³`®7� Ö`� ®¥§:E"= 2GF Ü
�IHe�_>@�c��J K�6$K¨6�L %,)NM dPO(%2�� Q%,!SR�% T/�U� =#T)�!$�� V�0/ ¾m¿ -�*)�!W-A/�9�!A XR ¾�¿ M d Ë`F dYM�d[Z\ !A)A� M M d M(]�^ � �x~ � Ëâç Z��� 7_> %,) [ d`O(%a)A��%5Ô����������b�c "!�#d%e'f)+% �-�!��c ?�0/gM dh)i� Ûgjk ���l�� "9&#����m<��*#n)po ' Û Z _ _ [ d _ _ q ê �4r � Ë B !A@ p A�#j

á7©[´µ q®¥�¬ ¥¤�°¸¢¡®¥�,s��¬«¢¥ q¢¥©[��¶Ú¯`«¢#¢¥©[¯»¢k¢¥©¨�g�¬´¸Ý`�¬½¨¶Ú¤[½[«¢¥´¸³K½[ ¡³`¶m¢¥©¨�g·#¼�³`ª�� ®'¯»¢£³`®
¾ ¿ Á��¬«³K²���©[´¸ÝK©[°¸§,³K '« ´µ°µ°µ¯»¢£³`®¥§(¯` #¢¥©¨���¬´µÝ`�¬½MÖ»¯`°µ¤¨��´µ½[«®'�¬¯` £�¬  À�¯`½[¦�©¨�¬½[«�g¢¥©¨� Ô ¹©[¯»®'²�³K½[´Â«,�Ø�¢£�¬½� ¥´¸³K½[ !¦¨�¬« ¯¬§�®%¯»ª�´µ¦[°¸§1¯¬È]¯¬§�¶É®¥³K² ¢¥©¨�(Á-³K¤�½[¦[¯»®¥§`Ü �0�(Á��¬°µ´µ� Ö`�
¢¥©[¯»¢7¢¥©¨��¦¨�¬« ¯=§�´µ r¯`«¢¥¤[¯`°µ°µ§�³`¶P³`®'¦¨� ®�t p ¦[´µ £¢ �Sr Ï �x~ �iu d u ´µ½å¢¥©¨��« ¯` £��³`¶P¯`½�¯`½[¯`°µ§_¢¥´µ«
Á-³K¤�½[¦[¯»®¥§�¯`½[¦!¯`½[¯`°¸§�¢¥´µ«¡«³��:<�« ´¸�¬½_¢¥  À±Á�¤¨¢ãÈã�#©[¯¬Ö`�#½¨³`¢"Á�� �¬½!¯»Á�°µ�¡¢£³�ª[®¥³=Ö`�k¢¥©[´µ ¬Ü
á7©¨��°¸³±« ¯`°µ´43¬¯»¢¥´¸³K½�®¥�¬ ¥¤[°¸¢r´µ½,á¡©¨� ³`®¥�¬² ç»Üµç�´Â r¢¥©¨�5Á�¯` ¥´Â r³`¶e³K¤[®7³`¢¥©¨� ®¡®'�¬ ¥¤[°¸¢¥  Ü

�0��¯»®¥��´µ½_¢£� ®¥�¬ £¢£�¬¦0´Â½�¢¥©¨�� ¥´¸¢¥¤[¯»¢¥´¸³K½�È¡©[�¬½ Ó Û«³K½[ '´µ £¢¥ #³`¶vE(²�¤¨¢¥¤[¯`°Â°¸§�¦[´µ £¹
«³K½[½¨�¬«¢£�¬¦�«³K²�ª�³K½¨�¬½M¢¥ ¬À Ó Û Ð À�È¡´¸¢¥©��¬¯`«%©�Á�³K¤[½�¦[¯»®¥§�«³K²�ª-³K½[�¬½M¢ Ó Û Ð ¯� ¥²�³_³`¢¥©�À
«³K½[½¨�¬«¢£�¬¦�ÀI«³K²�ª�¯`«¢� ¥¤¨®¥¶Ú¯`«� 9 Ó Û�Ëxw ,ÐÒÑ A Ó Û Ð Ü��0��°µ¯»Á��¬°I¢¥©[��Á�³K¤[½�¦[¯»®¥§�«³K²g¹
ª-³K½[�¬½M¢¥ 8 £³5¢¥©�¯»¢ Ó Û A ´µ P¢¥©[�rÁ-³K¤�½[¦[¯»®¥§�³`¶@¢¥©¨�7¤[½_Á�³K¤[½[¦¨�¬¦�«³K²�ª�³K½¨�¬½_¢8³`¶ 2Ã354 �»Û#Ü
�0��½¨³`¢£�#¢¥©[¯»¢]¢¥©¨�q®'� ÝK´¸³K½[  � ½_¢0! Ó Û Ð #%À¨Á�³K¤[½[¦[�¬¦�Á�§�¢¥©¨�#³`¢¥©¨� ®]Á�³K¤[½[¦[¯»®¥§�«³K²�ª-³»¹
½¨�¬½M¢¥  Ó Û Ð À�¯»®¥�g¦[´µ 4t£³K´µ½_¢ Ü¡á7©¨� §�¯»®'��«³K½_¢¥¯`´µ½¨�¬¦�´µ½(¢¥©¨��Á�³K¤[½�¦¨�¬¦�®¥� ÝK´µ³K½(´µ½_¢£� ®'´¸³`®
¢£³ Ó Û A Üs� ¢o¶;³K°µ°¸³cÈ¡ o¢¥©[¯»¢8Ê Q ! Ó ÛC#�Ëzy ,ÐÒÑ A Ê Q ! Ó Û Ð #%ÜP�0�rÈ7®'´µ¢£� M =�Ê Q ! Ó ÛC#o¯` P¢¥©¨�E_¹�¢¥¤¨ª�°¸� M ËJ! M A . M Q . S:S:S . M , #%À�È¡©¨� ®'� M�Ð Ë M _ Ó Û Ð Üqá¡©¨��·#¼à³`ª�� ®'¯»¢£³`®5¾�¿�´µ q¯
²�¯»ª�Á�� ¢�Èã� �¬½lE_¹�¢¥¤¨ª�°¸�¬ I³`¶¨¶;¤�½[«¢¥´¸³K½[ V¦[� ×�½¨�¬¦�³K½�¢¥©¨�mÁ�³K¤[½�¦[¯»®¥§`Ü r¨³`®P�¬¯`«%©�Á�³K¤[½�¦±¹
¯»®¥§(«³K²�ª�³K½¨�¬½_¢ À�È"�g¦[� ×�½¨��¢¥©[��®'�¬ £¢£®'´µ«¢¥´¸³K½(³`ª�� ®'¯»¢£³`® 3 Ð 9�Ê Q ! Ó ÛC#Cm Ê Q ! Ó Û Ð #Á_§ 3 Ð M Ë M Ð À�¯`½[¦ ¢¥©¨���Ø�¢£�¬½[ '´¸³K½}³`ª�� ®'¯»¢£³`®|{ Ð 9�Ê Q ! Ó Û Ð #qm Ê Q ! Ó ÛC#�Á�§{ Ð}M Ë�~¡ÀrÈ¡©[� ®¥�:~ Î Ë/é±ÀrÈ¡©[�¬½����Ë | À¡¯`½�¦�~ Ð Ë M Ü � ¢�´µ ��¬¯` £§�¢£³E«%©¨�¬«e�
¢¥©[¯»¢�? Ð ) { Ð 3 Ð ´µ q¯`½�³`®'¢¥©¨³`Ý`³K½[¯`°oª[®¥³ut£�¬«¢¥´¸³K½�³K½�Ê Q ! Ó ÛC#%Ü�á7©¨��¶;¯`²�´µ°¸§å³`¶m³`ª¨¹
� ®'¯»¢£³`®' �yu? Ð _ | Ë ç . S:S:S . E }  ¥¯»¢¥´Â £×[�¬ �? Ð ? c Ë�� Ð c ? Ð À8¯`½[¦ 2 Ä�Ë Í ,Ð%Ñ A ? Ð À8³K½
Ê Q ! Ó ÛC#%Ü��Nª� £�¬¤[¦[³�¦[´ %-� ®¥�¬½_¢¥´µ¯`°±³`ª�� ®'¯»¢£³`®v�d³K½!¯� ¥²�³�³`¢¥©!²�¯`½�´¸¶É³K°Â¦b� ´µ m '¯`´µ¦�¢£³
Á-� -����T�c)A�f!A XR ´¸¶���9/j p"� !A� # m j|�x!A� #%À�¶;³`®¡¯`°µ°�� .;� = 2Ã3 { Ü
�IHe�_>@�c��J K�6W�-6_� ��%g�Y����<�%,�0�*)i��� ¾�¿ � 7 �l!�)A-b� 7 %(#(���m<���-�!�)�!��� 6!A �)i�d) \ ��-,% > /��� 70� ��!� =)Y��<�%�;�c)i����- ¾ ¿ Ë�Þ ¿ ß 3¡¿ Z \ ��%�e% Þ ¿ ËâÍ ,ÐÒÑ A ? Ð ¾ ¿ ? Ð Z2�� 7 3q¿ !W-��-����T�c)A�f!A XRQ��<�%�;�c)i��� j

è



� ´µ� Èã�¬¦,¯` r¯�²�¯»ªåÁ�� ¢YÈ"� �¬½_E_¹�¢¥¤¨ª@°¸�¬ "³`¶I¶Ú¤[½[«¢¥´¸³K½[ "³K½ Ó Û#À±¢¥©¨�5·#¼B³`ª�� ®'¯»¢£³`®
¾�¿0« ¯`½tÁ-�!®¥� ª[®¥�¬ ¥�¬½M¢£�¬¦1¯` g¯ Eq1�E_¹Y²�¯»¢£®'´ÙØ�Ü�á¡©¨� ³`®¥�¬².ç»Ü è�´µ½[¦[´µ« ¯»¢£�¬ �¢¥©[¯»¢ À�´µ½
¢¥©[´µ �®¥� ª[®¥�¬ £�¬½_¢¥¯»¢¥´¸³K½�Àm¢¥©¨��·#¼ ²�¯»ª1¾m¿0´µ �¦�´µ¯»Ý`³K½[¯`°"¤¨ªE¢£³0¯� ¥²�³�³`¢¥©[´µ½¨Ý(� ®¥®¥³`®¬Ü
á7©¨�7¶Ú¯`«¢ã¢¥©�¯»¢ã¾m¿�¯`½[¦�Þ�¿g¦[´&%�� ®�Á�§�¯� ¥²�³�³`¢¥©[´µ½[Ý5³`ª-� ®%¯»¢£³`®"´µ½�¦[´µ« ¯»¢£�¬ �¢¥©�¯»¢m¢¥©¨�¬´¸®
 £ª��¬«¢£®'¯�©[¯=Ö`��¢¥©¨�� ¥¯`²���¯` £§±²�ª[¢£³`¢¥´µ«   Ü
�IHe�_>@�c��J K�6 � 6hL %T) y�� c _�� = 2 FE} O�%�)A��%.%,!SR�% ���� > U�%-|�0/ Þ�¿ Z \ ��!�)$)+% !�  =�� 7 %(#,�e%e�	-�!� �R �c� 7 %,�(Z&!� # > U 7 !� XR�� U > )�! < > !$#,!�)�9	Zd�� 7�> %T) yuF c _�� = 2 FE} O(%�)A��%%!4RX% 	�	� > U�%�-I�0/ ¾m¿ \ ��!�)$)+% -�!A�l! > ��� > 9 j � ��%, �Z \ %[���
��% F c Ë�� c ß B ! � p A#j

�0�5« ¯`½�²�¯��`�qª[®'�¬« ´µ £�¡¢¥©[�q½[¯»¢¥¤¨®'�¡³`¶V¢¥©¨�q³`ª�� ®'¯»¢£³`®' �? Ð ¾m¿ ? Ð «³K²�ª�³K ¥´Â½¨Ý�¢¥©¨�
¦[´µ¯»Ý`³K½[¯`°�³`ª�� ®'¯»¢£³`®kÞ�¿±Üm�0��¦¨� ×�½¨�#³`ª�� ®'¯»¢£³`®' ¡¾ Ð ³K½�¢¥©¨�5Á�³K¤[½[¦[¯»®¥§!«³K²�ª�³K½¨�¬½M¢
Û Ð Á_§�¾ Ð )N3 Ð ¾ ¿ { Ð 9KÊ Q ! Ó Û Ð #�m*Ê Q ! Ó Û Ð #%Ü æ ´Â½[«� 3 Ð { Ð Ëçã³K½�Ê Q ! Ó Û Ð #%ÀK´µ¢o´µ « °¸�¬¯»®P¢¥©[¯»¢e¢¥©[�ã�¬´¸Ý`�¬½_Ö»¯`°µ¤¨�¬ o³`¶P? Ð ¾m¿ ? Ð «³K´µ½[« ´µ¦¨�ãÈ¡´¸¢¥©�¢¥©¨³K £�"³`¶�¾ Ð Ü��k°¸¢¥©¨³K¤[ÝK©�¢¥©¨�
³`ª-� ®%¯»¢£³`®m¾ Ð ´µ½_Ö`³K°¸Ö`�¬ P¢¥©¨�r³`¢¥©¨� ®�Á�³K¤[½�¦[¯»®'´¸�¬ e¢¥©¨®¥³K¤¨ÝK©�¾m¿[ÀKÈ"�rÈ¡´µ°µ°� ¥©¨³cÈ�¢¥©[¯»¢8¢¥©¨�
� %-�¬«¢�³`¶"¢¥©¨�g³`¢¥©¨� ®�Á�³K¤[½�¦[¯»®¥§�«³K²�ª�³K½¨�¬½_¢¥ 5´µ 5 ¥²�¯`°µ°P´µ½�¢¥©¨��©[´¸ÝK©±¹��¬½¨� ®'Ý`§(°µ´µ²�´¸¢ Ü1#½¨�5®¥�¬ ¥¤�°¸¢7´µ½å¢¥©[´µ ¡¦[´¸®¥�¬«¢¥´¸³K½,´Â ]¢¥©¨��¶;³K°µ°¸³=Èq´µ½¨Ý !Ú £� �� ¥�¬«¢¥´¸³K½�g¶;³`®q²�³`®'��¦¨� ¢¥¯`´µ°µ -#%Ü
�0���Ø±¢£�¬½[¦ Ô_ÎÕÐ = ?�A"! ÛC#]¢£³!Á-��¯� ¥²�³�³`¢¥©(¶;¤[½�«¢¥´¸³K½,³K½�¯`°µ°V³`¶ 2Ã3 4»Ü]�0�g¯` ¥ ¥¤[²��
¢¥©[¯»¢,¢¥©¨���Ø�¢£�¬½�¦¨�¬¦}²�¯»¢£®'´ÙØ ³`¶�¶Ú¤[½[«¢¥´¸³K½[  Ô Ë 5 Ô_ÎÕÐ 7�®'�¬²�¯`´µ½[ � £§±²�²�� ¢£®'´µ«�¯`½[¦
¤[½[´¸¶;³`®'²�°¸§0�¬°Â°µ´¸ª[¢¥´µ«! £³0¢¥©[¯»¢X;#è�®¥�¬²�¯`´Â½[ gÖ�¯`°Â´µ¦t¶É³`®� £³K²���«³K½[ £¢¥¯`½_¢¥ �é D F H IF A DRKNÜ r[¤¨®¥¢¥©[� ®'²�³`®¥�`À¨È"��¯` ¥ ¥¤�²��;#Æ�Ü�á7©¨� ®¥���Ø¨´µ £¢¥ #é"D 3 DZK  £³å¢¥©[¯»¢�Û�'����w!Úé/#%ÀI¯`½[¦ Ô_ÎÕÐ !43	#7Ë� ÎÕÐ À¨¶É³`® M 3 M���3 Ü��¢!¶É³K°µ°µ³=È¡ �¶;®¥³K²  £�¬«¢¥´¸³K½���¢¥©[¯»¢�¢¥©[��¦[´&%�� ®¥�¬½[«��³`¶#¢�Èã³1·#¼ ³`ª-� ®%¯»¢£³`®' �¯` ¥ ¥³�« ´Ù¹
¯»¢£�¬¦�È¡´¸¢¥©�Ö»¯»®'´¸³K¤� 5«³K½[½¨�¬«¢£�¬¦�«³K²�ª-³K½[�¬½M¢¥ �³`¶ Ó Û#Àe¯`½�¦0«³K½[ £¢£®'¤[«¢£�¬¦�È¡´¸¢¥©�¢�Èã³
¦[´&%�� ®¥�¬½M¢r�Ø±¢£�¬½[ ¥´µ³K½[ r³`¶ Ô À[´µ ¡¯� ¥²�³�³`¢¥©[´µ½¨Ý�³`ª�� ®'¯»¢£³`®¬Ü

�0��´µ½_¢£®¥³±¦[¤[«��³`ª-� ®%¯»¢£³`®' ,¾��Ð ¢¥©[¯»¢�´µ½_Ö`³K°¸Ö`��³K½[°¸§�¢¥©¨� | ���»¹�Á�³K¤[½�¦[¯»®¥§�«³K²g¹
ª-³K½[�¬½M¢�¯` �¶;³K°µ°¸³=Èq  Ü�r[³`® Ó Û A ÀeÈ"�!¦[�¬½¨³`¢£��Á�§�Û � A ¢¥©¨��Á�³K¤[½[¦[�¬¦0«³K²�ª�³K½¨�¬½M¢�³`¶
2Ã3 4n� Ó Û A Ünr¨³`®m¢¥©¨�]³`¢¥©¨� ®�Á�³K¤[½[¦[¯»®'§�«³K²�ª�³K½¨�¬½M¢¥ �È¡´¸¢¥©åç$D | I E-ÀM°¸� ¢�Û��Ð Á-�]¢¥©¨�
¤[½MÁ�³K¤[½�¦¨�¬¦0«³K²�ª�³K½¨�¬½_¢�³`¶ 2Ã354 � Ó Û Ð Üå�0�å¦¨� ×�½¨��³`ª�� ®'¯»¢£³`®% �¾��Ð 9eÊ Q ! Ó Û Ð #�m
Ê Q ! Ó Û Ð #%À[¯`«¢¥´µ½¨Ý�³K½,¯g ¥´Â½¨ÝK°¸�kÁ-³K¤�½[¦[¯»®¥§�«³K²�ª�³K½¨�¬½_¢ À¨Á�§!¾��Ð W�Ë f

� Ô�� [ �\ _ Ó Û Ð À
È¡©¨� ®¥� [ �\ ´Â �¢¥©¨�,¤[½�´ ]_¤[� Ô ¹Y©[¯»®%²�³K½[´µ«!�Ø�¢£�¬½� ¥´¸³K½t³`¶�W�¢£³�Û �Ð À8¢¥©[¯»¢�¦¨�¬« ¯=§� �¯»¢
´µ½¨×�½[´µ¢Y§�¶;³`®�çBD | I E !Ú £� �!¢¥©¨��¯»ª[ª��¬½[¦[´¸Ø-ÀV £�¬«¢¥´µ³K½2�b#%Àe¯`½�¦ f ´µ 5¢¥©[��³K¤¨¢YÈ]¯»®'¦
½¨³`®'²�¯`°�¢£³�¢¥©[¯»¢7®¥� ÝK´¸³K½VÜ
�IHe�_>@�c��J K�6���6x� ��% 7 ! �2%,�;%, =#�% ¾ Ð Ì�¾ �Ð ZI�c Ê Q ! Ó Û Ð # Zg!�-:� -����T�c)A�X!� XR���<=�%�;�c)i��� j! �c �-,%#",U�% �) > 9	Z&)A��% 7 ! �2%�e% #�%��;/ )A��% @V��� %!4RX%, ��	� > U�%�-|�0/ )A��%�-T% ) \ ���<�%�;�c)i����-$�	�� "!�-(��%�- > !&%*% B !A@ p A#j

Æ



�0�!½¨³cÈÇ¦[´µ '« ¤[ ¥ k¢¥©¨��¯»ª[ª@°µ´µ« ¯»¢¥´¸³K½�³`¶]¢¥©¨�¬ £��®¥�¬ '¤[°¸¢¥ #¢£³�¢¥©¨�!´µ½MÖ`� ®% £��ª[®¥³`Á�°µ�¬²
³`¶]¦[� ¢£� ®'²�´µ½[´Â½¨Ý!¢¥©[��«³K½[½¨�¬«¢¥´¸Ö±´¸¢�§�³`¶]¯,Á�³±¦¨§�Û¶;®¥³K² ¢¥©[��©[´¸ÝK©±¹��¬½[� ®¥Ý`§(¯` £§±²�ª¨¹
¢£³`¢¥´µ«  �³`¶¡¢¥©[�å·#¼ ³`ª�� ®'¯»¢£³`®�¾�¿[Ü��ã§E¢¥©¨� \ %!4R���)+% 7 �a%(�	-�U��e% ³`¶q¢¥©¨�åÁ-³K¤�½[¦[¯»®¥§
«³K²�ª�³K½¨�¬½M¢ Ó Û Ð ÀPÈã�å²��¬¯`½E¢¥©¨�!«³K½� £¢¥¯`½M¢ À>?! Ó Û Ð . ¾ ¿ Ï �x~ #%À8 ¥´µ²�´Â°µ¯»®�¢£³�¢¥©[�!³K½¨�
¯»ª[ª��¬¯»®'´µ½¨Ý0´µ½t¢¥©¨�,�0� §±°7�¬´¸Ý`�¬½_Ö»¯`°µ¤¨��¯` £§±²�ª[¢£³`¢¥´µ«  ¬ÀmÝK´¸Ö`�¬½�Á�§ ?! Ó Û Ð . ¾ ¿ Ï �x~ #�Ë!aè�� # p � 4 p Al� � ³K°zyN!43 . L #�= � � Ó Û Ð �/y=é } _ ¾ ¿ Ï �x~ !43 . L #�I ç } ÀmÈ¡©¨� ®'��¾ ¿ Ï �x~ !43 . L #´µ �¢¥©¨�! £§�²�Á�³K°�³`¶r¾m¿[Ü �º½�¢¥©¨��« ¯` £��¢¥©�¯»¢ Ô_ÎÕÐ Ë�� ÎÕÐ ÀoÈã��©[¯¬Ö`� ?! Ó Û Ð . ¾ A Ï �x~ #5Ë_ Ó Û Ð _ !��w!�!ÚÄ�Ì�ç0# � èkßNç0# !��*� # � 4 p Al� k Q #�p A Ü
�IHe�_>@�c��J K�6��-6 � ��%l�X!SRc�f�;%, %�$Rc9&-+<�%e#n)���U�� �0/ ¾ ¿ 7 %,)+%,���l!A %�-�� > � \ %,��O(��U� 7�� 6)A��%� �U��aO�%�a�0/�#(�c " %e#n)+% 7 #(�c��<��� % =)A-&�0/ 3 4 �»Û Zm�� 7 � > -,� 7 %T)+%���l!� %-a)A��%\ %!4R��X)+% 7 �a%e�	-�U��;% �0/g%e�*#,�dOe�cU� 7 ����9�#(���m<��c % �)	�i =�*) #(��U� �)�!A XR�� U > )�! < > !$#,!�)�!$%-�
 j

á7©¨�5ª�©[®'¯` £��£½¨³`¢¡«³K¤[½_¢¥´µ½¨Ý�²�¤[°¸¢¥´µª�°µ´µ« ´¸¢¥´µ�¬ ���²��¬¯`½[ 7¢¥©[¯»¢7¢¥©¨��¯` £§±²�ª[¢£³`¢¥´Â«  r³`¶
� !Ú¾�¿ #e²�¯=§�½¨³`¢8´µ½�¦[´µ« ¯»¢£�m¢¥©[�"�Ø¨´µ £¢£�¬½�«�"³`¶-²�³`®¥�]¢¥©[¯`½�³K½¨�]Á�³K¤[½[¦[¯»®'§�«³K²�ª�³K½¨�¬½M¢
È¡´¸¢¥©å¢¥©¨�� '¯`²���È"�¬´¸ÝK©M¢£�¬¦(²��¬¯` ¥¤¨®'�`Ü

á7©[´µ #®'�¬ ¥¤[°¸¢�´µ #³K¤[¢¥ ¥´µ¦¨��¢¥©¨�!¦¨³K²�¯`´µ½�³`¶r½¨³K½[¦[�¬ £¢£®'¤[«¢¥´¸Ö`��� Ö»¯`°µ¤[¯»¢¥´µ³K½� ¥´µ½[«��´µ½
³`®'¦¨� ®]¢£³�¦[� ¢£� ®'²�´µ½¨�q¢¥©¨�#¯` £§�²�ª[¢£³`¢¥´µ«  "³`¶V¢¥©¨�k�¬´¸Ý`�¬½_Ö�¯`°µ¤[�¬ ã³`¶e¾�¿¨À±Á�³K¤[½[¦[¯»®¥§g¦[¯»¢¥¯
³K½�¢¥©¨��´Â½M¢£� ®'´µ³`®k ¥¤[®¥¶;¯`«�¬  Ó Û Ð .8| �Ë ç»ÀV²�¤[ £¢kÁ��� £ª��¬« ´¸×��¬¦�Ü��º½�³`®'¦¨� ®k¢£³,²�³�¦[�¬°o¯
²�³`®¥��®¥�¬¯`°Â´µ £¢¥´µ«# ¥´¸¢¥¤�¯»¢¥´¸³K½å¶É³`®¡È¡©[´µ«%©å¢¥©¨��²�� ¢¥©¨³±¦[ ]³`¶8½¨³K½[¦¨�¬ ¥¢£®'¤[«¢¥´¸Ö`�5� Ö»¯`°µ¤[¯»¢¥´¸³K½
« ¯`½�Á���¯»ª[ª@°µ´¸�¬¦�ÀãÈã��« ¯`½ ²�³±¦[´¸¶;§E¢¥©[��ª[®¥³`Á�°µ�¬² ¯` �¶;³K°µ°¸³cÈ¡  Ü �0�(¯` ¥ ¥¤�²���¢¥©[¯»¢
¢¥©¨��Ö`³K´µ¦[ z�º½_¢0! Ó Û Ð #%ÀI¶;³`® | �Ë ç»Àe¯»®'��×�°µ°¸�¬¦�È¡´µ¢¥©�ª-� ®'¶É�¬«¢¥°¸§�´µ½[ ¥¤�°µ¯»¢¥´µ½¨Ý�²�¯»¢£� ®'´µ¯`°aÜ
á7©[´µ r´µ²�ª�°µ´¸�¬ "¢¥©[¯»¢q¢¥©¨��½¨³`®'²�¯`°V«³K²�ª�³K½¨�¬½_¢7³`¶P¢¥©¨��« ¤¨®¥®'�¬½M¢¡¯`«®'³K ¥ 7�¬¯`«%©(´µ½_¢£� ®'´¸³`®
Á-³K¤�½[¦[¯»®¥§�«³K²�ª-³K½[�¬½M¢ Ó Û Ð À±¶;³`® | �Ëç»À[ '¯»¢¥´µ £×[�¬  f

� Ô�� [X_ Ó Û Ð ËNé±Ü��0�5¶Ú¤¨®¥¢¥©¨� ®
 ¥¤¨ª[ª�³K £��¢¥©�¯»¢kÁ�³K¤[½�¦[¯»®¥§å¦[¯»¢¥¯�³K½�¢¥©¨��³K¤¨¢£� ®5 ¥¤¨®'¶;¯`«� Ó Û A ´µ k £ª��¬« ´¸×[�¬¦�Ü7�0��« ¯`½
¢¥©¨�¬½�¦¨� ×@½¨�8¯7«³`®¥®¥�¬ £ª�³K½[¦�´µ½¨Ýr·#¼E³`ª�� ®'¯»¢£³`®e¶É³`®I¢¥©[´µ V²�´¸Ø��¬¦±¹�ª�®¥³`Á�°¸�¬² ³K½�Ê Q ! Ó Û A #%À¯`½[¦�¯` e��´¸¶¨¢¥©¨�]©[´¸ÝK©±¹��¬½[� ®¥Ý`§5¯` £§�²�ª[¢£³`¢¥´µ«  o³`¶[¢¥©¨�] £ª��¬«¢£®'¤[²B³`¶[¢¥©[´µ e³`ª�� ®'¯»¢£³`®8¯`°µ°¸³=È
¤[ 8¢£³�¦¨� ¢£� ®%²�´µ½¨�r¢¥©¨�q½_¤[²�Á�� ®8³`¶�´µ½M¢£� ®%´¸³`®�«³K²�ª�³K½¨�¬½_¢¥  Ün;¡³cÈã� Ö`� ®¬À±È"�7ª[®¥³cÖ`�7¢¥©[¯»¢
¯q®'�¬ ¥¤[°¸¢o ¥´µ²�´µ°Â¯»®I¢£³#á7©¨� ³`®¥�¬² ç»Üµçr©¨³K°µ¦� I´µ½�¢¥©[´µ o« ¯` £�7¯`°µ £³¨ÜPá7©[¯»¢P´µ  À»È"�ãª�®¥³=Ö`�]¢¥©[¯»¢
¢¥©¨� Ô ¹Y©�¯»®'²�³K½[´µ«k�Ø±¢£�¬½[ ¥´¸³K½� r³`¶e¢¥©[���¬´¸Ý`�¬½¨¶Ú¤[½[«¢¥´¸³K½� ]³`¶e¢¥©¨��·k¼d³`ª�� ®'¯»¢£³`®¡¶;³`®7¢¥©¨�
²�´ÙØ±�¬¦±¹�ª[®¥³`Á�°µ�¬²T°µ³�« ¯`°µ´ 3 ��½¨�¬¯»® Ó Û A Ü v"³K½[ £�x]�¤¨�¬½_¢¥°¸§`ÀI¢¥©[��½_¤�²�Á�� ®5³`¶]«³K½[½¨�¬«¢£�¬¦
«³K²�ª�³K½¨�¬½M¢¥ ¡³`¶ Ó Û}« ¯`½�½¨³`¢7Á���¦¨� ¢£� ®'²�´Â½¨�¬¦å¶É®'³K²â¢¥©¨��©[´µÝK©±¹��¬½¨� ®¥Ý`§å¯` £§±²�ª[¢£³`¢¥´µ«  
³`¶o¢¥©[�� £ª��¬«¢£®'¤[²â³`¶o¢¥©[´µ r·#¼�³`ª�� ®'¯»¢£³`®¬Ü

á7©¨�#®¥�¬ ¥¤�°¸¢¥ m³`¶e¢¥©[´µ ]´µ½[´µ¢¥´µ¯`°�´µ½_Ö`�¬ £¢¥´¸ÝK¯»¢¥´µ³K½å¶É³`®r½¨³K½[¦[�¬ £¢£®'¤[«¢¥´¸Ö`�k� Ö»¯`°µ¤[¯»¢¥´¸³K½,¯»®¥�
½¨� ÝK¯»¢¥´¸Ö`��´µ½�¢¥©�¯»¢q¢¥©¨�g©[´¸ÝK©¨¹��¬½¨� ®¥Ý`§�¯` £§±²�ª[¢£³`¢¥´µ«  k³`¶8¢¥©¨�g £ª��¬«¢£®'¤[²�À�³`Á[¢¥¯`´µ½[�¬¦�Á�§
²��¬¯` ¥¤¨®¥�¬²��¬½M¢¥ ]�Ø±¢£� ®'½[¯`°-¢£³g¢¥©¨�#Á�³�¦¨§`À±¯»®¥�5½¨³`¢] ¥¤ <�« ´µ�¬½M¢"¢£³�¦¨� ¢£� ®'²�´µ½[�q¢¥©¨�#«³K½±¹
½¨�¬«¢¥´¸Ö±´¸¢Y§�³`¶I¯�Á�³�¦¨§`Üs� ¢ã²�´µÝK©M¢ãÁ-�¡ª-³K ' ¥´¸Á�°¸�`À_©¨³=È"� Ö`� ®¬À±¢£³�¤� £�q¯`°µ°�¢¥©¨�¡�¬´µÝ`�¬½MÖ»¯`°µ¤¨�¬ 
´µ½0³`®'¦¨� ®�¢£³�¦¨� ¢£� ®'²�´Â½¨�g¢¥©¨��«³K½[½¨�¬«¢¥´µÖ�´¸¢�§`Üd1#½[��®¥�¬ ¥¤[°¸¢5´µ½�¢¥©[´µ 5¦[´¸®'�¬«¢¥´¸³K½0´µ �¦[¤[�
¢£³��[Ü��m¦¨È]¯»®'¦ 5Ùç 7�Ü�äq ¥´Â½¨Ý,¢¥©¨�a3 � ¢¥¯(¶Ú¤[½[«¢¥´¸³K½�¯` ' £³�« ´Â¯»¢£�¬¦�È¡´µ¢¥©0¢¥©¨���¬´µÝ`�¬½MÖ»¯`°µ¤¨�¬ 
³`¶ã¢¥©¨��·#¼ ³`ª-� ®%¯»¢£³`®¬À��m¦[È"¯»®'¦�ª�®¥³=Ö`�¬¦0¢¥©�¯»¢5¢¥©¨��¦[´µ ;��´Â½ 2Ã3 Q ³`¶ã®'¯`¦[´µ¤[ gçg´µ 5¦¨�¹
¢£� ®'²�´µ½¨�¬¦�Á�§�¢¥©¨�� £ª��¬«¢£®'¤[²T³`¶"¢¥©¨��·#¼ ³`ª�� ®'¯»¢£³`®�´µ½�¢¥©¨�� £�¬½[ £��¢¥©�¯»¢�¯`½M§�³`¢¥©¨� ®

�



 ¥´µ²�ª�°µ§M¹Y«³K½[½[�¬«¢£�¬¦�À`Á�³K¤[½[¦¨�¬¦�®¥� ÝK´¸³K½�´µ½�¢¥©¨�]ª�°µ¯`½¨�"È¡´¸¢¥©�Á�³K¤[½[¦�¯»®¥§�²��¬¯` ¥¤¨®'�rè��å´µ 
´µ £³K²�³`®¥ª@©[´µ«k¢£³�¢¥©¨��¦[´µ ;��¤[½[¦¨� ® �ã¤[« °µ´µ¦[�¬¯`½�²�³`¢¥´¸³K½[  Üz!4� ½�¶;¯`«¢ À-¯� £¢£®¥³K½¨Ý`� ®q®¥�¬ ¥¤[°µ¢
´µ D��½¨³cÈ¡½,´µ½�¢¥©[´µ ã¢YÈ"³»¹Y¦[´µ²��¬½[ ¥´¸³K½[¯`°�« ¯` £�`Ü"á7©¨�k×[®' £¢"�¬´¸Ý`�¬½_Ö�¯`°Â¤¨�#³`¶e¢¥©¨�5·#¼ ³`ª�� ®£¹
¯»¢£³`®�¦¨� ¢£� ®'²�´Â½¨�¬ k¢¥©¨��¦[´µ ;�E5Ãè �/7�¯`²�³K½¨Ý�¯`°µ°P ¥´µ²�ª�°¸§,«³K½[½¨�¬«¢£�¬¦0®'� ÝK´¸³K½[ #È¡´¸¢¥©�¢¥©¨�
 ¥¯`²��5Á�³K¤[½[¦[¯»®'§�²��¬¯` ¥¤¨®'� #%Ü � ¤[´¸¢£�k®¥�¬«�¬½_¢¥°¸§`À�¯`½¨³`¢¥©[� ®¡¯»ª[ª[®¥³K¯`«%©�©[¯` ]Á�� �¬½å¢¥¯��`�¬½
Á_§ Ue¯` ¥ ¥¯` #¯`½[¦�äk©[°µ²�¯`½[½V5Ùç`ç 7PÈ¡©¨³�ª�®¥³=Ö`�¬¦�¢¥©[¯»¢k¢¥©¨�g·#¼Ç²�¯»ªVÀ-®¥�¬ £¢£®%´µ«¢£�¬¦�¢£³å¯
½¨³K½¨�¬²�ª[¢�§`Àc³`ª��¬½�À�®¥�¬¯`°Ù¹Y¯`½�¯`°¸§_¢¥´Â«8 ¥¤¨Á� £� ¢�³`¶±¢¥©¨�mÁ-³K¤�½[¦[¯»®¥§`À=¦[� ¢£� ®'²�´µ½¨�¬ �¯q«³K²�ª�¯`«¢ À
«³K½[½¨�¬«¢£�¬¦�À[®'�¬¯`°Ù¹Y¯`½[¯`°¸§�¢¥´µ«��¡´¸�¬²�¯`½�½[´µ¯`½�²�¯`½[´¸¶;³K°µ¦�´µ½å¦[´µ²��¬½[ '´¸³K½[ mÄ�Å�Æ�À¨¯`½[¦å¢¥©¨�
«³K½¨¶É³`®%²�¯`°�« °µ¯` ¥ ]³`¶o¯� '²�³_³`¢¥©VÀ[«³K½[½¨�¬«¢£�¬¦�À[«³K²�ª@¯`«¢��¡´¸�¬²�¯`½[½[´µ¯`½� ¥¤¨®¥¶Ú¯`«�`Ü�á7©[´Â 
®¥�¬ ¥¤[°¸¢"È]¯` ã®'� ×�½¨�¬¦!Á_§�UI¯` ¥ ¥¯` ¬À±áo¯¬§±°¸³`®¬À¨¯`½[¦åäk©[°µ²�¯`½�½@5Ùç¬èu7�È¡©¨³�ª[®¥³cÖ`�¬¦�¢¥©[¯»¢]¶É³`®
Ä!Å�Æ�À»¢¥©¨�"·#¼�³`ª�� ®'¯»¢£³`®¬À»®¥�¬ £¢£®'´Â«¢£�¬¦�¢£³#¯¡½¨³K½¨�¬²�ª[¢Y§`À»³`ª��¬½�À» ¥¤¨Á� £� ¢e³`¶¨¢¥©¨�mÁ�³K¤[½�¦±¹
¯»®¥§�¦¨� ¢£� ®'²�´Â½¨�¬ m¢¥©[�q«³K²�ª�°µ� ¢£�`À�«³K½[½[�¬«¢£�¬¦�À±®¥�¬¯`°Ù¹Y¯`½[¯`°¸§�¢¥´µ«��¡´¸�¬²�¯`½�½[´µ¯`½�²�¯`½�´¸¶É³K°Â¦!Ú½¨³`¢�½¨�¬«�¬ ¥ ¥¯»®%´µ°¸§�«³K²�ª@¯`«¢ ÀãÁ�¤[¢�È¡´µ¢¥©t«³K²�ª�¯`«¢ Àã½¨³K½[�¬²�ª[¢Y§EÁ�³K¤[½[¦[¯»®¥§�#%Ü2v"³K½±¹
 £�x]_¤[�¬½M¢¥°¸§`À]¢¥©¨�(·k¼ ²�¯»ª ®¥�¬ £¢£®'´Â«¢£�¬¦�¢£³E·#´¸®'´Â«'©[°¸� ¢�¦�¯»¢¥¯� ¥¤¨ª[ª�³`®¥¢£�¬¦1³K½ ¯0ª�´¸�¬«�
³`¶8¢¥©¨��Á�³K¤[½[¦�¯»®¥§�¦[� ¢£� ®'²�´µ½¨�¬ ¡¢¥©¨��«³K½�½¨�¬«¢¥´¸Ö±´¸¢Y§�´µ½�¢¥©¨��®'�¬¯`°e¯`½[¯`°µ§_¢¥´µ«�« ¯` £�`Üqá7©[�
²�� ¢¥©¨³±¦[ o³`¶[¢¥©¨�¬ £�]ª�¯»ª�� ®'  À»©¨³cÈã� Ö`� ®¬À_¦¨³k½[³`¢P´Â½[¦[´µ« ¯»¢£�"©¨³=È1¢£³5¦¨� ¢£� ®'²�´Â½¨�m¢¥©¨�]«³K½±¹
½¨�¬«¢¥´¸Ö±´¸¢Y§�¶É®'³K² ¢¥©¨��·#¼d²�¯»ª�¯`«¢¥´µ½¨Ý�³K½,¶Ú¤[½[«¢¥´µ³K½[ ] ¥¤¨ª[ª�³`®¥¢£�¬¦�³K½�¯gª�´µ�¬«�5³`¶e¢¥©¨�
Á-³K¤�½[¦[¯»®¥§`Ü �º½�¢¥©[´Â 7ª�¯»ª�� ®¬À@Èã�� ¥©¨³=È�¢¥©[¯»¢k¢¥©¨�� ¥ª-�¬«¢£®%¯`°e¯` £§±²�ª[¢£³`¢¥´Â«  ¡³`¶8¢¥©¨��·#¼
²�¯»ª`!;�¬²�ª�°¸³c§�´µ½[Ý(·#´¸®'´µ«%©[°¸� ¢�¦[¯»¢¥¯�³K½t¢¥©¨���¬½_¢¥´¸®¥��Á-³K¤�½[¦[¯»®¥§�##¦¨³�¦¨� ¢£� ®'²�´Â½¨��¢¥©¨�
«³K½[½¨�¬«¢¥´¸Ö±´¸¢Y§`À-¯`½[¦�¢¥©�¯»¢¡¯�°¸³cÈã� ®kÁ�³K¤[½[¦�³K½�¢¥©¨��«³K½[½¨�¬«¢¥´¸Ö±´¸¢Y§�« ¯`½�Á���« ¯`°µ« ¤[°µ¯»¢£�¬¦
¶É®¥³K² ¢¥©¨�¬ £��¯` £§±²�ª[¢£³`¢¥´Â«   Ü

�0�"²��¬½M¢¥´¸³K½� £³K²��ã®¥�¬°µ¯»¢£�¬¦�Èã³`®(�� o«³K½[«� ®'½[´Â½¨Ý7¢¥©¨�"°¸³�« ¯»¢¥´µ³K½�³`¶[¦[´µ '«³K½M¢¥´µ½�¤[´¸¢¥´µ�¬ 
È¡´¸¢¥©[´µ½�¯åÁ�³�¦[§�Á_§�²��¬¯` ¥¤¨®'�¬²��¬½M¢¥ #³K½�¢¥©[���Ø�¢£� ®'´µ³`®� ¥¤¨®¥¶Ú¯`«�`Ü �º ¥¯��`³cÖ 5�� 7�ª�®¥³=Ö`�¬¦
¢¥©[¯»¢]³K½¨�5« ¯`½,°¸³�« ¯»¢£�5¯�¦[´µ ¥«³K½_¢¥´µ½�¤[´¸¢�§ !Ú ¥¤¨ª[ª�³`®¥¢£�¬¦!³K½å¯`½å³`ª-�¬½� £� ¢-#"´µ½!¢¥©¨�# ¥« ¯`°µ¯»®
«³K½[¦[¤[«¢¥´¸Ö±´¸¢�§�Èq´¸¢¥©[´µ½,¯�Á-³±¦¨§�¤[ ¥´µ½¨Ý�¢¥©[��·#¼à²�¯»ª(¯` ' £³�« ´Â¯»¢£�¬¦�È¡´¸¢¥©�¢¥©¨���Ø±¢£� ®'´¸³`®
 ¥¤¨®¥¶Ú¯`«�`Üàá7©¨� ®¥��´µ ! ¥³K²��0 ¥´µ²�´µ°Â¯»®'´¸¢Y§tÁ�� ¢YÈ"� �¬½N¢¥©¨��«³K½M¢£�¬½_¢¥ ,³`¶� £�¬«¢¥´µ³K½	�E¯`½[¦
¢¥©¨�(È"³`®e��³`¶ r¨®'´¸�¬¦[²�¯`½ ¯`½�¦ � ³`Ý`�¬°µ´Â¤[  5 �T7�Üá¡©¨�¬ £�(¯`¤[¢¥©¨³`®' å«³K½[ ¥´µ¦[� ®¬Àr¶É³`®å¢¥©¨�
« ¯` £�!³`¶7 '« ¯`°µ¯»®�«³K½[¦�¤[«¢¥´¸Ö±´¸¢Y§`Ào¢¥©¨� ]�¤¨�¬ £¢¥´µ³K½�³`¶r°¸³±« ¯»¢¥´µ½¨Ý� ¥²�¯`°µ°�´µ½[©[³K²�³`Ý`�¬½¨�¬´¸¢¥´¸�¬ 
³`¶o�Ø±¢£®¥�¬²���«³K½[¦[¤[«¢¥´¸Ö±´¸¢�§�´µ½,¯�«³K½[¦[¤[«¢¥´µ½[Ý�Á�³±¦¨§!¤� ¥´µ½¨Ýg¢¥©¨��·#¼d³`ª�� ®'¯»¢£³`®¬Ü

á7©¨��« °µ¯` ' ¥´µ«#´µ½_Ö`� ®' £�5ª[®¥³`Á@°¸�¬²�³`¶o¦¨� ¢£� ®%²�´µ½[´µ½[Ý�¢¥©¨�� '« ¯`°µ¯»®¡«³K½[¦[¤�«¢¥´¸Ö�´µ¢Y§�¶É®¥³K²
¢¥©¨��·#¼B³`ª�� ®'¯»¢£³`®¡©�¯` rÁ�� �¬½, £¢¥¤[¦[´¸�¬¦��Ø±¢£�¬½[ ¥´¸Ö`�¬°µ§`À[ £� �`À[¶;³`®r�Ø±¯`²�ª@°¸�X5Ùç é¨ÀVç
��ÀVç��u7�Ür¨³`®!¯�Ý`�¬½¨� ®%¯`°7¦[´µ ¥« ¤� ¥ ¥´¸³K½t³`¶#´µ½MÖ`� ®% £�,ª[®¥³`Á�°µ�¬²� �¶É³`®�´Â £³`¢£®¥³`ª�´µ«å¯`½[¦�¯`½�´µ £³`¢£®¥³`ª�´Â«
²�¯»¢£� ®'´µ¯`°µ ¬À¨Èã��®'� ¶É� ®7¢¥©[��®¥�¬¯`¦¨� ®7¢£³�¢¥©¨��°¸�¬«¢¥¤¨®'��½¨³`¢£�¬ 7³`¶Päq©�°µ²�¯`½[½q5Ãè`è±À-è`Æ 7�Ü

!����e>���<É�����=JE���-�=:K6 �0�#¢¥©[¯`½"����Ü���Ü �"®¥³=Èq½�À��eÜ���Ü��o� ®¥®'§`À��PÜ æ ©[�¬½�À_¯`½[¦���Ü
äq©[°Â²�¯`½[½å¶;³`®¡²�¯`½_§!Ö»¯`°µ¤[¯»Á�°µ�k®'�¬²�¯»®e�±  Ü

�



� � �	�w����� ����� � �����
�0��®'� Ö�´¸� È� £³K²���Á�¯` ¥´µ«�²�¯»¢£� ®'´µ¯`°o½¨� �¬¦¨�¬¦(´µ½�¢¥©¨��ª[®¥³�³`¶Ú 7³`¶8¢¥©¨��²�¯`´µ½(¢¥©¨� ³`®¥�¬²�  Ü
á7©¨��®'�¬ ¥¤[°¸¢¥ �³K½  £³K°Â¤¨¢¥´¸³K½[ �¢£³t¢¥©¨��·#´¸®'´µ«%©[°¸� ¢�ª[®'³`Á�°¸�¬² « ¯`½ Á���¶;³K¤[½[¦�´Â½�²�¯`½_§
¢£�Ø�¢¥  Àe«¶�Ü 5Ãè 7�Ü �Ç½[´µ«�g¯`« «³K¤[½_¢�³`¶m¢¥©[�g·#´¸®%´µ«'©[°µ� ¢º¹�¢£³»¹Y¼¡�¬¤[²�¯`½[½�³`ª-� ®%¯»¢£³`®�« ¯`½0Á��
¶É³K¤[½�¦�´µ½ 5Ãè`Æu7�Ü8�0�k¯`°¸È"¯=§� ã¯` ¥ ¥¤[²��7¢¥©[¯»¢�¢¥©¨�¡Á-³K¤�½[¦[¯»®¥§�«³K²�ª�³K½¨�¬½M¢¥ ã¯»®¥�¡ ¥²�³_³`¢¥©
¯`½[¦�¢¥©[¯»¢�¢¥©¨�!²�¯»¢£®%´ÙØ Ô  ¥¯»¢¥´µ ¥×[�¬ �©_§_ª�³`¢¥©¨�¬ ¥�¬ �;�ç�¯`½[¦E;#è�Ü��0�!¯»®¥��«³K½[«� ®'½¨�¬¦
È¡´¸¢¥©�¢¥©¨�7·#´¸®%´µ«'©[°µ� ¢8ª[®¥³`Á�°¸�¬² !ºç»Ü èb#8¶É³`®ãÊ8¿�¯`½[¦�Û5ÜPá¡©¨�r¢£®'¯`«�¡³K½_¢£³�¢¥©¨�¡Á-³K¤�½[¦[¯»®¥§
³`¶8Û}ª�°µ¯¬§± 7¯l�`� §,®¥³K°µ�`Ü
�ã��J.JE����6$K¨6�� U}<*<��	-T% � � ç � è�j � ��%��;%-�)���!�#n)�!��� �b��< � [ Ë [n_ �x~ Z�/��� [ =j � !aÛC#�� ?X! Û�# Zv%('*)+% 7 -I)i�V�:Oe�cU� 7 % 7&> !� %e��� ����< �(9 j � !aÛC# moj � p Alk Q ! Ó ÛC#j� ��% %c%,�� % > �0/ � !�- %e'f�f#T) > 9 j|�H !aÛC#j

�0��½¨�Ø±¢r½¨� �¬¦,¯`½å�¬ £¢¥´µ²�¯»¢£�5³K½�¢¥©¨��j A ¹�Á�³K¤[½[¦!³`¶o¯�¶Ú¤[½[«¢¥´¸³K½�³K½�Û ´µ½�¢£� ®'²� 
³`¶P´µ¢¥ rÁ�³K¤[½[¦[¯»®¥§�Ö�¯`°µ¤[��¯`½[¦,¢¥©¨��Ê Q ¹Y½[³`®'²â³`¶8´¸¢¥ 7¦¨� ®%´¸Ö�¯»¢¥´µÖ`�¬  Ü
�ã��J.JE����6W�-6�� U}<*<��	-T% � ' Ó Û !�-��V-T%,)m�;/�<��	-�!�)�! �c% � Ä � ç 
	� 7 !A�a% �-�!��c =� > �a%(���-�U��;% j � ��% )A��%�e% %('c!�-�)A-V� #(�c �-�)i�� =) ? Z 7 %�<�%, 7 % =)gU}<��� � Z -� )A���c)p/,���:�� "9[ ="j A !aÛC# Z

_ _ [s_ _ Q q ê � ~ � IR? 	
 � _ _ � [s_ _ Q] ^ ��b� ß 4+
Ð%Ñ A iiiii iiiii

Ó [
Ó 3 Ð iiiii iiiii

Q]�^ � ~ �
� �
� S !aè�Üµç0#

�0��®'�¬« ¯`°µ°V¢¥©¨��²�¯`´µ½�¢¥©[� ³`®¥�¬² ³K½�¢¥©¨�� £³K°µÖ�¯»Á�´Â°µ´¸¢Y§�³`¶P¢¥©¨��·#´¸®%´µ«'©[°µ� ¢rª[®¥³`Á�°¸�¬²�À
È¡©[´µ«%©�È"�(È7®%´¸¢£��´µ½�´µ¢¥ !½¨³K½�©¨³K²�³`Ý`�¬½¨� ³K¤[ !Ö`� ®' ¥´µ³K½�Ü`UV� ¢"WJ=�j�Alk Q ! Ó ÛC#%À¡¯`½[¦� = jqp A !aÛ�#%Ük�0�� ¥¯=§�¢¥©[¯»¢ [P\ ´µ k¯� £³K°µ¤¨¢¥´¸³K½(¢£³å¢¥©¨�g·k´µ®'´µ«'©�°¸� ¢¡ª[®'³`Á�°¸�¬² ´Â½�¢¥©¨�
Èã�¬¯��� £�¬½� £��´¸¶I¶;³`®¡¯`½_§ M = ?�AH !aÛC#%À[È"��©[¯=Ö`�`À

4+
Ð'Ï ,Ñ A � ~ Ó Ð	M¨Ô Ð�, Ó , [P\ Ë � ~ � M . !aè�Ü èb#

� [P\ Ë W S !aè�Ü Æb#
�IHe�_>@�c��J ��6$K¨6�� ��%2����<*< !� XR�� ¿ 9/j A !aÛC#�m jEp A !aÛC# 1�j Alk Q ! Ó Û�#Y7 %��� % 7 O,9� ¿ [ Ë�!ÚÊ�¿ [ . � [ # !�-g�c Q!�-�������+<��f!�-�� jYk U��)A��%��Z ! /�� ¿ [ Ë�!�� . W # Z )A��%�/�U� =#T)�!$�� [ -�c)�!�-��D%-[)A��%b%�-)�!����c)+%_ _ [s_ _ q ê � ~ � IR?�� _ _ � _ _ q�� ê � ~ � ß _ _ W _ _ q ê�� ^ � �x~ ��� S !aè�Ü �N#

�



á7©¨��¤[½[´^]_¤¨��¶;¤�½[«¢¥´¸³K½ [P\ ¢¥©[¯»¢5 £³K°¸Ö`�¬ !aè�Ü èb##È¡´¸¢¥© ��Ë�é!Èq´µ°µ°VÁ���« ¯`°µ°¸�¬¦�¢¥©¨�
Ô����������b�c "!�#&%e'f)+% �-�!��� ³`¶ W�´µ½_¢£³!Û#Ü]äq½�¦¨� ®¡¢¥©¨�� ¥²�³�³`¢¥©[½¨�¬ ¥ q¯` ¥ ¥¤[²�ª�¢¥´¸³K½[  À¨¢¥©¨�
Ô ¹Y©[¯»®'²�³K½[´µ«#�Ø±¢£�¬½[ ¥´¸³K½,³`¶�Wa= j Alk Q ! Ó Û�#]´µ r¯`«¢¥¤[¯`°µ°µ§�´µ½ ? A ! ÛC#%Ü

�#´¸Ö`�¬½�á7©¨� ³`®¥�¬² è�Üµç»À�¢¥©[�¡·#¼N³`ª-� ®%¯»¢£³`®ã« ¯`½!Á-�7¦[� ×�½¨�¬¦�¯` ã¶É³K°Â°¸³=È¡ ¬Ü �º½[´¸¢¥´µ¯`°Â°¸§`À
Èã��¦¨� ×�½[��¾m¿�³K½ j � k Q ! Ó ÛC#%À�¢£³,´µ½� ¥¤¨®¥��¢¥©�¯»¢k¢¥©[��¢£®'¯`«��³`¶m¢¥©¨��³K¤[¢YÈ]¯»®'¦0½¨³`®'²�¯`°
¦¨� ®'´¸Ö»¯»¢¥´¸Ö`�5³`¶P¢¥©¨� Ô ¹Y©�¯»®'²�³K½[´µ«#�Ø±¢£�¬½[ ¥´µ³K½,³`¶�W��Ø¨´µ £¢¥ ¬Ü��0��©[¯=Ö`�

¾m¿NW,Ë 4+c Ï d]Ñ A
f c Ô c d Ó d [�\�_ Ó Û . !aè�Ü �b#

È¡©¨� ®¥� [�\ ´µ 8¢¥©[� Ô ¹Y©[¯»®%²�³K½[´µ«]�Ø±¢£�¬½[ ¥´¸³K½�³`¶	WoÜ8áe³� ¥´µ²�ª�°µ´¸¶;§5¢¥©¨�¡½¨³`¢¥¯»¢¥´µ³K½�ÀMÈ"�¡È¡´Â°µ°
È7®'´¸¢£� f

� Ô�� ) 4+c Ï d"Ñ A
f c¸Ô c d Ó d S !aè�Ü � #

á7©¨��¦¨³K²�¯`´Â½å³`¶P¾m¿�« ¯`½,Á��5�Ø±¢£�¬½[¦�¢¥©¨®'³K¤¨ÝK©,¯�¦[¤[¯`°Â´¸¢Y§�¯»®¥ÝK¤[²��¬½_¢ Ü
�IHe�_>@�c��J ��6W�-6b� ��% > !� %e��� ��<�%,�0�*)i��� ¾m¿a7 %��� % 7 O9 ��� j�� 
[%e'f)+% 7 -v)i�[�IOe��U� 7 % 7�b��< ¾�¿9bj Alk Q ! Ó Û�#�m jEp Alk Q ! Ó ÛC#j

�q q¯`½,³`ª�� ®'¯»¢£³`®¡³K½�¢¥©¨��;q´Â°¸Á�� ®¥¢r £ª�¯`«��Ê Q ! Ó ÛC#%À[¢¥©[��·#¼d³`ª�� ®'¯»¢£³`®q´µ 7¯�½¨³K½±¹
½¨� ÝK¯»¢¥´¸Ö`�`À# £�¬°¸¶É¹Y¯ tº³K´µ½_¢�³`ª-� ®%¯»¢£³`®�Èq´¸¢¥© «³K²�ª�¯`«¢å®¥�¬ £³K°¸Ö`�¬½_¢ ÜGv"³K½[ £�x]�¤¨�¬½_¢¥°¸§`À7¢¥©¨�
 £ª��¬«¢£®'¤[²à³`¶V¾ ¿ À�¯` ã¯`½�³`ª�� ®'¯»¢£³`®"³K½�Ê Q ! Ó ÛC#%À�´µ m¦[´Â ¥«®¥� ¢£�`À_¯`½�¦�«³K½[ ¥´Â £¢¥ 8³`¶��¬´¸Ý`�¬½±¹
Ö�¯`°µ¤[�¬ �F Ð À�Èq´¸¢¥©@F Ð m K Ü]�0��²��¬½M¢¥´¸³K½�¢¥©[¯»¢q´Â½�¢¥©¨�� '´µ²�ª�°¸��« ¯` ¥� Ô_ÎÕÐ Ë � ÎÃÐ À�¢¥©¨�·k¼B³`ª�� ®'¯»¢£³`®r´µ  ÀM®'³K¤¨ÝK©[°¸§`À�¢¥©¨�k³`ª-� ®%¯»¢£³`®�� Ì	� �x~ À�È¡©¨� ®¥��Ì	� �x~ ´µ ã¢¥©¨�zUI¯»ª�°µ¯`«�¹
�ã�¬°µ¢£®'¯`²�´o³`ª�� ®'¯»¢£³`®#³K½ Ó Û#À�È¡´µ¢¥©�¢¥©¨�g´µ½[¦�¤[«�¬¦�²�� ¢£®%´µ«»Ü#�0��®¥� ¶É� ®#¢¥©¨��®¥�¬¯`¦¨� ®#¢£³5Ãè±ç 7e¯`½[¦E5Ùç¬ÆT7I¶É³`®q¯`¦[¦[´¸¢¥´¸³K½�¯`°-´Â½¨¶É³`®%²�¯»¢¥´¸³K½,¯»Á�³K¤¨¢r¢¥©[´µ ]®'� ª[®¥�¬ £�¬½_¢¥¯»¢¥´¸³K½�Ü

�8Ø±¢£�¬½[ ¥´¸³K½� q³`¶ãÁ�³K¤[½[¦[¯»®¥§�¦�¯»¢¥¯�´Â½M¢£³,¤[½_Á�³K¤[½[¦¨�¬¦( £� ¢¥ 5«³K½M¢¥¯`´Â½[´µ½¨Ý,Û�È¡´µ°µ°IÁ��
³`¶�´µ½_¢£� ®¥�¬ £¢ Üà�0�0�Ø±¢£�¬½[¦ Ô_ÎÕÐ =J? A ! Û�#�¢£³1Á���¯t '²�³_³`¢¥© ¶Ú¤[½[«¢¥´¸³K½ ³K½}¯`°µ°q³`¶
2Ã354 Ü0�0�å¯` ' ¥¤[²���¢¥©[¯»¢g¢¥©¨���Ø�¢£�¬½[¦[�¬¦�²�¯»¢£®'´ÙØ�³`¶q¶;¤[½�«¢¥´¸³K½[  Ô Ë 5 Ô ÎÕÐ 7]®¥�¬²�¯`´µ½[ 
 £§�²�²�� ¢£®'´µ«�¯`½�¦�¤[½�´¸¶É³`®%²�°¸§¡�¬°Â°µ´¸ª[¢¥´µ«P £³q¢¥©[¯»¢s;kè7®¥�¬²�¯`´µ½[ IÖ�¯`°Â´µ¦5¶;³`®o £³K²��ã«³K½[ £¢¥¯`½_¢¥ 
éDRF H$IRF A DRKNÜ r[¤¨®¥¢¥©[� ®'²�³`®¥�`À¨È"��¯` ¥ ¥¤�²��;#Æ�Ü�á7©¨� ®¥���Ø¨´µ £¢¥ #é"D 3 DZK  £³å¢¥©[¯»¢�Û�'����w!Úé/#%ÀI¯`½[¦ Ô_ÎÕÐ !43	#7Ë� ÎÕÐ À¨¶É³`® M 3 M���3 Ü
�0��È¡´µ°µ°@¯`°¸È]¯¬§± 7¯` ¥ ¥¤[²��k¢¥©�´µ ]�Ø�¢£�¬½� ¥´¸³K½å©[¯` ]Á�� �¬½å¢¥¯��`�¬½�´µ½å°µ¯»¢£� ®¡ ¥�¬«¢¥´¸³K½[ ]È¡©¨�¬½
Èã�,«³K½[ ¥´Â¦¨� ® Ô ¹Y©[¯»®'²�³K½�´µ«�¶Ú¤[½[«¢¥´µ³K½[ �³K¤[¢¥ ¥´µ¦¨�!³`¶�Àm¯`½�¦E´µ½_¢£³�¢¥©¨�å´µ½M¢£� ®%´¸³`®�³`¶ À�¢¥©¨�
®¥� ÝK´¸³K½0Û#Üz��¢k¶;³K°µ°¸³=Èq q¶;®¥³K² ¢¥©¨��¯`½[¯`°¸§± ¥´µ k´µ½� £�¬«¢¥´¸³K½ �!¢¥©[¯»¢q¢¥©[�g²�¯`´µ½�®'�¬ ¥¤[°¸¢¥ q³`¶
¢¥©[´µ 5ª�¯»ª�� ®�¯»®¥�!´µ½[¦¨� ª��¬½[¦¨�¬½_¢k³`¶ã¢¥©¨�!«'©¨³K´µ«��³`¶"¢¥©�´µ #�Ø�¢£�¬½� ¥´¸³K½�´µ½�¢¥©[��¶É³K°Â°¸³=È¡´Â½¨Ý
 £�¬½[ £�`Ü æ ¤¨ª�ª-³K ¥�"¢¥©�¯»¢ Ô A ¯`½�¦ Ô Q ¯»®'�7¢YÈ"³� ¥²�³_³`¢¥©��Ø�¢£�¬½[ '´¸³K½[ 8³`¶ Ô  ¥¯»¢¥´µ £¶;§�´Â½¨Ý$;�ç»À

�



;kè�ÀV¯`½[¦ ;#Æ�Ü�á7©¨�¬½VÀ@¢¥©¨��¦[´ %-� ®¥�¬½�«�¬ ¡³`¶ã¢¥©¨��·k¼�³`ª-� ®%¯»¢£³`®'  ÀV¾��Ð ! Ô A #�Ìt¾��Ð ! Ô Q #%À¯`½[¦�¾ �x~�� ! Ô A #±Ì�¾ �x~�� ! Ô Q #%À�¯` ¥ £³±« ´µ¯»¢£�¬¦�Èq´¸¢¥© Ó Û Ð À_¯`½�¦�¦¨� ×�½[�¬¦gÈ¡´¸¢¥© Ô ¹Y©[¯»®'²�³K½[´Â«
�Ø�¢£�¬½[ '´¸³K½[ 7¢£³!¢¥©¨���Ø±¢£� ®'´¸³`®¬À@®¥�¬ £ª��¬«¢¥´¸Ö`�¬°¸§`À@´µ½M¢£� ®%´¸³`®¬À[®¥� ÝK´µ³K½[  !Ú £� �� £�¬«¢¥´¸³K½ �b#%À-¯»®¥�
 ¥²�³�³`¢¥©[´µ½¨Ý!³`ª-� ®%¯»¢£³`®'  Ü�;q�¬½[«�`À��¬¯`«%©(ª@¯`´¸®q³`¶�·#¼Ç³`ª-� ®%¯»¢£³`®' q©�¯` q¢¥©[�� ¥¯`²��g©[´¸ÝK©
�¬½¨� ®¥Ý`§, £ª��¬«¢£®'¯`°V¯` £§±²�ª[¢£³`¢¥´Â«   Ü

�7� ª[®'�¬ £�¬½M¢¥¯»¢¥´µ³K½�¶;³`®'²�¤�°µ¯»��¶;³`®� £³K°µ¤¨¢¥´µ³K½[ #³`¶"·#´¸®%´µ«'©[°µ� ¢5ª[®¥³`Á�°¸�¬²� #È¡´µ°µ°oª�°µ¯=§�¯
«�¬½M¢£®'¯`°m®¥³K°¸��´µ½�¢¥©[´Â k¯`½�¯`°¸§� '´µ  Ü�r¨³`®�¢¥©[´Â  À�Èã��½[� �¬¦�´µ½¨¶;³`®'²�¯»¢¥´¸³K½�³K½0¢¥©[� �k®¥� �¬½��Õ 
¶;¤[½�«¢¥´¸³K½�� ¿ ÀM«³`®¥®¥�¬ ¥ª-³K½�¦[´µ½¨Ýk¢£³5¢¥©¨�]�Ø�¢£�¬½�¦¨�¬¦�ÀK�¬°µ°Â´¸ª[¢¥´µ«m³`ª-� ®%¯»¢£³`®mÊ ¿ ³K½ 2Ã354 ÀM¯`½[¦
³K½,¢¥©¨��·#´¸®'´Â«'©[°¸� ¢��k®'� �¬½��Õ r¶Ú¤[½[«¢¥´¸³K½��q¿ Ï ~ À[«³`®¥®¥�¬ £ª�³K½[¦[´Â½¨Ý�¢£³�¢¥©¨�X!;�Ø�¢£�¬½�¦¨�¬¦�#"�¬°Ù¹
°µ´¸ª[¢¥´µ«m³`ª�� ®'¯»¢£³`®�Ê8¿#³K½�¯`½g³`ª��¬½�¦[³K²�¯`´µ½B!;Á-³K¤�½[¦¨�¬¦�³`®�¤[½MÁ�³K¤[½�¦¨�¬¦�#VÛ ' 2Ã354 . Ä!Å
Æ�À8È¡´¸¢¥© Ó Û �Ë���Ü v]³K½[ £�x]�¤¨�¬½M¢¥°µ§`ÀoÈ"�! ¥¢¥¯»¢£��¢¥©[��¶;³K°µ°¸³=Èq´µ½¨Ý�¢¥©¨� ³`®'�¬²/¶;³`®g¯�Ý`�¬½±¹
� ®'¯`°aÀP³`ª��¬½�®¥� ÝK´¸³K½tÛ ' 2Ã354 Àe¶;³`®�ÄtÅ Æ�Ü(á7©¨��ª[®'³_³`¶]³`¶rª�¯»®¥¢¥ �³`¶r¢¥©[´µ �¢¥©¨� ³`®¥�¬²
¶É³`®#®¥�¬¯`°aÀ� £§±²�²�� ¢£®%´µ« Ô ÎÕÐ ´µ q«³K½_¢¥¯`´µ½¨�¬¦0´Â½�¢¥©¨�gª�¯»ª�� ®k³`¶wUe´¸¢£¢¥²�¯`½�À æ ¢¥¯`²�ª�¯`« «%©[´µ¯±À
¯`½[¦��0�¬´µ½_Á�� ®¥Ý`� ®@5Ùç � 7�ÜNá7©¨�¬´µ®�®¥�¬ ¥¤[°¸¢¥ �©¨³K°µ¦1¶;³`® Ô_ÎÕÐ =�ÊwA"! 2Ã3 40#%Àr¯`°¸¢¥©¨³K¤¨ÝK©�Èã�
È¡´µ°µ°� £¢¥¯»¢£��¢¥©¨�¬² ©¨� ®'�5³K½[°¸§å¤[½[¦¨� ®7«³K½[¦�´¸¢¥´¸³K½[  ;�ç
	N;kÆ�Ü]á7©¨�5®'�¬ ¥¤[°¸¢¥ r³`¶�5Ùç � 7eÈã� ®¥�
Ý`�¬½¨� ®'¯`°µ´43 �¬¦�¢£³�½¨³`¢7½¨�¬«�¬ ¥ ¥¯»®%´µ°¸§! ¥§�²�²�� ¢£®'´µ« Ô_ÎÕÐ Á�§ �#®��¤¨¢£� ®¡¯`½[¦å�N´µ¦[²�¯`½ 5 �T7�Ü�� ½
¢¥©¨�¬´¸®�ª@¯»ª-� ®=À �k®�¤[¢£� ®�¯`½[¦�� ´µ¦�²�¯`½�«³K½[ ¥¢£®'¤[«¢�¢¥©¨��·#´¸®'´µ«%©[°¸� ¢ �k®'� �¬½��Õ �¶Ú¤[½[«¢¥´¸³K½
¶É³`®�ÊwA�¹Y«³��:<�« ´¸�¬½_¢¥ �³K½�Á-³K¤�½[¦¨�¬¦�ÀV³`ª��¬½E¦¨³K²�¯`´µ½[ ¬ÜX�º½�¯� £� ª@¯»®'¯»¢£��½[³`¢£�a5 � 7�ÀPÈã�
 ¥©¨³=È ©¨³cÈT¢¥©�´µ �ª[®'³_³`¶5« ¯`½ Á����Ø�¢£�¬½�¦¨�¬¦ ¢£³EÝ`�¬½¨� ®%¯`°¡³`ª��¬½�®'� ÝK´¸³K½[  !Ú´µ½[« °µ¤[¦�´µ½¨Ý
Û�Ë 2Ã354 . Ä0Å�Æb#qÈq´¸¢¥©�À�³`®5È¡´¸¢¥©[³K¤¨¢ ÀV ¥²�³�³`¢¥©�Á�³K¤[½[¦[¯»®¥§`Ü � ½�¢¥©[��¶É³K°µ°µ³=È¡´µ½[Ý!¢¥©¨�¹
³`®¥�¬²,À�¢¥©¨�g°¸³�« ¯`° æ ³`Á�³K°¸� Ö� ¥ª�¯`«�*j A Ï �c���� ! 2Ã3 40#¡«³K½[ ¥´Â £¢¥ k³`¶�¢¥©¨³K £��²��¬¯` ¥¤[®'¯»Á�°¸��¶;¤[½�«Ò¹
¢¥´¸³K½[ wW� £³�¢¥©[¯»¢ã¶É³`®"¯`½M§�Á�³K¤[½�¦¨�¬¦�À`³`ª��¬½�®¥� ÝK´µ³K½!Û ' 2Ã354 À�È"�q©[¯=Ö`��W = j A Ï � !aÛC#%Ü
á7©¨��°µ³�« ¯`° æ ³`Á�³K°¸� Ö, £ª�¯`«��j A Ï � Ï Hc���� !aÛC#%À-¶É³`®#¯`½(¤�½MÁ�³K¤[½[¦[�¬¦,®¥� ÝK´¸³K½�Û(' 2Ã3 4»À-È¡´¸¢¥©
Ó Û =E? A ÀV«³K½[ ¥´µ ¥¢¥ q³`¶m¢¥©¨³K £�g¶;¤�½[«¢¥´¸³K½[ �5a=qj A Ï �c���� !aÛC#¡¶;³`®#È¡©[´µ«%© � 5�Ëé±À�È¡©¨� ®'�� 9/j A Ï �c���� !aÛC#�m*Ê � ! Ó ÛC#]´µ ]¢¥©[��¢£®'¯`«��²�¯»ªIÜ
�IHe�_>@�c��J ��6 � 6_L %,) ÛJ' 2 3 4 O(%&�� ���<�%, ?-�U�O�-T%,)m�;/ 2 3 4 . Ä�ÅÆ Z \ !A)A�|-��b�n�c)A�Oe��U� 7 �c��9 j�� %[�	-(-�U���%[)A���c) )A��%g#��n%�� #T!$%, �)A-[�0/Y)A��% U� "! /,����� > 9�% >A> ! < )�!$#I��<�%�;�c)i���Ê ¿ -�c)�!�-�/�96�f9�<��c)A��%-,%�-����	Z�� �cZa�� 7 ��� j � ��%,�;% !W-Q�6 =�c " %iRX�c)�! ��%l/�U� =#T)�!$�� 
�q¿ Ï ~ 9_Û 1�ÛRm 2 3 { w yuK } Z -�U�#,�d)A���c)AZ=/,���I�� �9 ��=E5Ùç . Ä � !ÚÄ�Ì�ç0#�# Z

� j�� / Û�Ë 2 354 Z \ % ��� ��% �k¿�!43 . � #�="j A Ï �c���� ! 2 354 # Z�/,��� %e�f#� ��'X% 7 � = 2 354"!
� j�� / Ó Ûh�Ë#� Z \ !A)A�Q�[!A��!$#� > %,)YOe��U� 7 ����9 #(�c 7 !�)�!��� "-(Z \ %b��� ��% �q¿ Ï ~ !43 . � #*=j A Ï � Ï Hc���� !aÛC# Z�/,��� %(�*#����'X% 7 � =�Ûgjk ���l� >�> M = ?�AH !aÛC# Z )A�f!�-�/�U� #T)�!$�� -�c)�!�-��D%-(Z

� ~ �aM � Ô � �q¿ Ï ~ !43 . � #¡Ä � Ë M !43	# S !aè�Ü � #
k U���)A��%���b�c�;%Z �q¿ Ï ~ ���	- )A��% /� >�> � \ !A XRI<=�;��<�%,��)�!i%�-%$

�



� ��6�� � ��% 36�Ë � Z � ¿ Ï ~ !43 . � #�Ë � ¿ Ï ~ ! �P. 3�#j
� �m6�� � ��% /�U� =#T)�!$�� �q¿ Ï ~ !43 . � # !W- -����T�c)A�[/,��� 36�Ë � j
� �¨6��8� ��%,�;%I!�-I� �� "!�)+% #(�� �-)i�� �)po � é -�U"#�:)A���c)

o p A M 3!Ì � M Q p 4 I �k¿ Ï ~ !43 . � #>I o M 3!Ì � M Q p 4 S !aè�Ü �b#
� �m6�� � ��%,�;%I!�-I� �� "!�)+% #(�� �-)i�� �)po A � é -�U�#,�:)A���c)_ � �q¿ Ï ~ !43 . � # _ I o A M 3�Ì � M A p 4 S !aè�Ü �b#
� ��6�� k ���2)A��%[#��	-,% \ ��% Ó Û �Ë � Z \ %Y��� ��%[)A��%m�g!A��!�#,� > %T) Oe��U� 7 ����9a#��� 7 !�)�!$�� �- $

�q¿ Ï ~ !�� . � #�ËNé Z=/��� � = Ó Û �� 7 � =�Ûgj� ½1¢¥©[��¶;³K°µ°¸³cÈ¡´µ½¨Ý¨À8È"�,È¡´µ°Â°�È7®'´µ¢£�åÄ � ¶;³`®�¢¥©¨�åÖ`³K°µ¤[²��,²��¬¯` '¤¨®¥�`ÀmÄ � ¶É³`®�¢¥©¨�
´µ½[¦[¤[«�¬¦! ¥¤¨®¥¶Ú¯`«�q²��¬¯` ¥¤¨®¥�`À±¯`½[¦�Ä��t¶É³`®"¢¥©¨�# ¥¤¨®¥¶Ú¯`«�q²��¬¯` '¤¨®¥�k³K½�¢¥©¨�#¤[½[´µ¢m £ª�©¨� ®'�
� 4 p A Ü
� �������O

	J���n��� �� ����������� � ��� �������������P� �����O�����
á7©¨� �k®¥� �¬½ �Õ r¶;¤�½[«¢¥´¸³K½��q¿�¶;³`® 2Ã3 4 . Ä!Å Æ . ¦¨�¬ ¥«®'´¸Á��¬¦å´µ½,á7©[� ³`®¥�¬² è�Ü Æ�¯`°µ°µ³=È¡ r¤[ 
¢£³,È7®'´¸¢£��¯!®'� ª[®¥�¬ £�¬½_¢¥¯»¢¥´¸³K½�¶;³`®'²�¤�°µ¯�¶;³`®#¢¥©¨�� £³K°µ¤¨¢¥´µ³K½�¢£³å¢¥©¨��·#´¸®'´µ«%©[°¸� ¢kª[®¥³`Á�°µ�¬²!ºç»Ü èb##È¡´¸¢¥©�Á�³K¤[½[¦�¯»®¥§�¦[¯»¢¥¯ W =2j�Alk Q ! Ó Û�#%Ügá¡©[´µ k®¥� ª[®¥�¬ ¥�¬½M¢¥¯»¢¥´¸³K½�¶É³`®'²�¤[°µ¯�È¡´Â°µ°
Á-�5¢¥©[��Á�¯` ¥´µ ]³`¶o¢¥©¨��ª�®¥³_³`¶o³`¶Pá7©¨� ³`®¥�¬² ç»Üµç»Ü
���c>@?�>�:c9Â��9É> � � 6$K±6 � U}<*<��	-T%�� \ !�- )A��%eÔ��+���c������ "!$#m%('*)+%, �-�!$�� ��0/ W ="j Alk Q ! Ó ÛC#!� �)i� Û Z �� 7 � ¿ !W-g)A��% /�U� =#T)�!$�� l/��;��� � ��%e�c�;%,� � j �Y/,��� 2 354 . Ä!Å Æ�j � ��% 

� \ !43	#�Ë � �0~ y"�q¿�!43 . � # ¾m¿ WåÌEW f
� Ô � �q¿�!43 . � # } Ä � S !aÆ�Üµç0#

���������� sro´¸Ø�3@=�ÛE¯`½[¦�«'©¨³�³K £�]¯¡¶Ú¤[½[«¢¥´¸³K½"!�=a?�AH ! 2Ã3 4 #�¢¥©�¯»¢o´µ e´µ¦¨�¬½_¢¥´µ« ¯`°µ°¸§#³K½¨�
´µ½å¯�½¨�¬´¸ÝK©_Á-³`®%©¨³_³±¦�³`¶�3�¯`½[¦�Ö»¯`½[´µ ¥©[�¬ "½[�¬¯»® Ó Û#Üãá7©¨�¬½ � \ Ë#! � \ ß !ºç"Ì$! # � \ Ü
�ã�¬« ¯`¤� £� � \ °µ´µ�¬ 8´µ½�¢¥©¨�v�`� ®'½¨�¬°¨³`¶�¯`½��¬°µ°Â´¸ª[¢¥´µ«m³`ª-� ®%¯»¢£³`®mÈ¡´¸¢¥©g ¥²�³_³`¢¥©�«³��:<�« ´¸�¬½_¢¥  À
´¸¢7´µ 7 ¥²�³_³`¢¥©�¯=È"¯=§,¶É®'³K² Ó Û5À� £³%! � \ =@? AH Ü��0��¤[ £��á7©[� ³`®¥�¬² è�Ü Æg¢£³�È¡®'´¸¢£�

� \ !43�#�Ë !�! � \ # !43	#.Ë � ~ � �q¿�!43 . � # � Ô�� !�! � \ #"Ä �
Ë � ~ yc¦[´¸Ö y"�k¿P!43 . � # Ô � !�! � \ # } Ì �q¿�!43 . � # Ê8¿�!�! � \ # } Ä �
Ë Ì � ~ � ¿ !43 . � # Ê ¿ !�! � \ #"Ä � !aÆ�Ü èb#

�



¯`« «³`®'¦[´µ½¨Ý�¢£³�¢¥©¨�7·#´¸Ö`� ®¥Ý`�¬½[«�qá7©¨� ³`®¥�¬²,À� ¥´µ½[«� � !�! � \ #P´Â 8«³K²�ª�¯`«¢¥°¸§� ¥¤¨ª�ª-³`®'¢£�¬¦
¯¬È]¯¬§�¶;®¥³K² Ó Û#Ü��0��¯`°µ ¥³:��½[³=È�ÀVÁ��¬« ¯`¤[ ¥��³`¶z!aè�Ü � #�¯`½[¦0ª�¯»®'¢X!;ÁVÜ #t³`¶]á7©¨� ³`®¥�¬²
è�Ü Æ�¢¥©[¯»¢

Ì � ~ � ¿ !43 . � # Ê ¿ !ºç7Ì !�# � \ Ä �
Ë � ~ y !ºç7Ì !�# � \ Ê�¿��k¿�!43 . � #PÌ �k¿�!43 . � # Ê8¿�!ºç7Ì !�# � \ } Ä �
Ë � �x~ y !ºç7Ì�! # � \ f � Ô�� �q¿�!43 . � #PÌ �q¿�!43 . � # f � Ô � !ºç7Ì !�# � \ } Ä �
Ë � �x~ yuW f

� Ô � �q¿�!43 . � #�Ì �q¿ !43 . � # ¾m¿ W } Ä � . !aÆ�Ü Æb#
 ¥´µ½[«� !åÖ»¯`½[´µ ¥©¨�¬ r½[�¬¯»® Ó Û5Ü �q¦�¦[´µ½¨Ý��x]_¤�¯»¢¥´¸³K½[ �!aÆ�Ü èb#¡¯`½[¦q!aÆ�Ü Æb#%À-Èã��³`Á�¢¥¯`´µ½

� \ !43�# Ë Ì � ~ � ¿ !43 . � # Ê ¿ !�! � \ #]Ä � Ì � ~ � ¿ !43 . � # Ê ¿ !ºç7Ì !�# � \ Ä �
ß � �x~ y��q¿�!43 . � # ¾m¿ W�ÌEW f

� Ô � �q¿ !43 . � # } Ä �
Ë � �x~ y �k¿�!43 . � # ¾m¿ W�ÌEW f

� Ô�� �q¿ !43 . � # } Ä � .
 ¥´µ½[«� � \ ´Â  Ô ¹Y©[¯»®'²�³K½[´µ«5´µ½�Û#Ü

�0�t« ¯`½�½¨³cÈ ª[®¥³cÖ`�Eá7©[� ³`®¥�¬² ç»Üµç»Ü UI� ¢(¤[ �®¥�¬« ¯`°µ°�¢¥©�¯»¢�¢¥©¨���¬´µÝ`�¬½MÖ»¯`°µ¤¨�¬ yuF Ð _ F A ËNé . F Ð IRF Ð { A .8| Ëàç . è . S:S:S^} ³`¶I¾m¿�¶;³`®'² ¯g½¨³K½�¦¨�¬«®¥�¬¯` ¥´µ½[Ý� £�x]�¤¨�¬½[«�k³`¶
½¨³K½[½¨� ÝK¯»¢¥´¸Ö`��®¥�¬¯`°V½�¤[²�Á�� ®' ¬À[¯`½[¦å¢¥©[¯»¢�F Ð�� | Alk-� 4 p Al�%Ü
�IHe�_>@�c��J K�6$K Ü L %T) M�d O(%Y�� %,!SR�% T/�U� =#T)�!$�� :�0/ ¾�¿ -�c)�!�-�/�9�!� �R ¾�¿ M d Ë`F dYM�d[Z\ !A)A� _ _ M d _ _ ]�^ � �x~ � Ë�ç Zv�� 7V> %,) [ d O(%l)A��%#Ô��+���c������ "!$#d%e'*)+%, �-�!$�� ?�0/ M d )i� Ûgjk ���l�� "9&#����m<��*#n)po ' Û Z M [ d M q ê �4r � Ë B !A@ p A�#j
���������� �"�¬« ¯`¤[ £� Ó Û = ? A Àr´¸¢¥ �³K¤¨¢�È"¯»®%¦ ½¨³`®%²�¯`°rÖ`�¬«¢£³`®,´µ � ¥²�³_³`¢¥©�ÜNá7©[´Â 
¶;¯`«¢ Àm´Â½�«³K½ut¥¤[½[«¢¥´¸³K½�È¡´¸¢¥©�¢¥©¨�!®'� ÝK¤[°µ¯»®'´¸¢�§�³`¶ �q¿�!43 . � # _ �0~ ¶;³`®*3 = o ÀP¯`½�¦�¢¥©¨�
 £�¬°¸¶É¹Y¯`¦utº³K´Â½M¢¥½¨�¬ ' r³`¶o¾m¿[À[¯`°µ°¸³cÈ¡ 7¤[ 7¢£³�¤[ £� �m®¥³`ª�³K ¥´¸¢¥´¸³K½,Æ�Üµç�¢£³�È7®'´¸¢£�

[ � !43�#.Ë � �x~ y �k¿�!43 . � # ¾�¿ M�d Ì M d f
� Ô � �q¿�!43 . � # } Ä �

Ë çF�� d � �x~ y"� ¿ !43 . � # ¾ � { A¿ M d Ì�¾ � ¿ M d f
� Ô�� � ¿ !43 . � # } Ä �

Ë çF � d � �x~ y M d ¾ � { A¿ �q¿�!43 . � #PÌ M d ¾ � ¿ f � Ô�� �q¿ !43 . � # } Ä � S !aÆ�Ü �N#
ç é



�0��½¨³cÈB¤[ £��; �³K°µ¦¨� ® �Õ ¡´µ½¨�x]�¤[¯`°µ´¸¢�§�¢£³�È7®%´¸¢£�X!aÆ�Ü �N#r¯` 

_ [ d !43�# _ I çF � d e M ¾ � { A¿ � ¿ !43 . � # M ] ^ � �0~ � ß ��� ¾ � ¿
f
� Ô � � ¿ !43 . � # ��� ]�^ � �x~ � h

Ë ?X!43�����#F � d S !aÆ�Ü �b#
�ã�¬« ¯`¤� £��¢¥©¨�� '´µ½¨ÝK¤[°µ¯»®%´¸¢Y§t³`¶�� ¿ !43 . � #!¦¨� ª��¬½[¦� �³K½[°¸§�¤¨ª�³K½�¢¥©¨�(¦[´Â £¢¥¯`½[«��¶É®¥³K²3�¢£³ Ó Û#Àm¢¥©[� ®¥��´µ �¯�×�½[´µ¢£�å«³K½� £¢¥¯`½M¢B?

�
� é0 £³0¢¥©�¯»¢ _ [ d !43�# _ I ?

�
F p �d Àã¶É³`®

� Ö`� ®¥§q3R= o ÜV�  ¥´µ²�´µ°µ¯»®�´µ½¨�x]�¤[¯`°µ´µ¢Y§�¶É³`® M Þ [ � M ]�^ �Sr � ´µ �³`Á[¢¥¯`´Â½¨�¬¦�Á�§�ª�¯` ¥ ¥´µ½[Ý
¦[´&%�� ®¥�¬½M¢¥´Â¯»¢¥´¸³K½�¢¥©¨®¥³K¤¨ÝK©�¢¥©¨�r´µ½_¢£� Ý`®'¯`°¨´µ½ ��®'³`ª-³K '´¸¢¥´¸³K½gÆ�Üµç»ÜPá¡©¨�r« °µ¯` ¥ ¥´µ« ¯`°± £ª��¬«¢£®'¯`°
¯` £§�²�ª[¢£³`¢¥´µ«   À�F d � @ � k-� 4 p Al� À7¯`½[¦�¢¥©[��¶Ú¯`«¢!¢¥©[¯»¢��NÈ"¯` �«'©¨³K ¥�¬½ ¯»®'Á�´¸¢£®'¯»®'´Â°¸§`À
«³K²�ª�°¸� ¢£��¢¥©[��ª[®¥³�³`¶�Ü

� � �%���	� �*� � � �P� 	J���
	C�����������n� �	�O��� � ���

á7©¨��®'¯»ª�´µ¦N¦¨�¬« ¯=§}¯` ¥ £� ®¥¢£�¬¦}Á�§Ná7©¨� ³`®¥�¬²vç»Üµç»À�´µ½N«³K½ut¥¤[½[«¢¥´µ³K½NÈ¡´¸¢¥© ¢¥©¨�0®¥� ª¨¹
®¥�¬ £�¬½_¢¥¯»¢¥´¸³K½N¶É³`®%²�¤[°Â¯�¦¨� Ö`�¬°¸³`ª��¬¦ ´µ½ ��®¥³`ª�³K ¥´¸¢¥´µ³K½ Æ�Üµç»Àq¯`°Â°¸³=È¡ �¤[ !¢£³1ª[®¥³=Ö`��¢¥©¨�
¦¨�¬«³K²�ª�³K ¥´¸¢¥´¸³K½�¢¥©[� ³`®¥�¬²,Àeá¡©¨� ³`®¥�¬² ç»Ü è�Ü!�0��®¥�¬« ¯`°µ°8¢¥©�¯»¢ 3 Ð ´µ 5¢¥©¨��®'�¬ £¢£®'´µ«¢¥´¸³K½
³`ª-� ®%¯»¢£³`®�¶É®¥³K²*Ê Q ! Ó ÛC#�³K½_¢£³�Ê Q ! Ó Û Ð #%Àm¯`½[¦t¢¥©[¯»¢b{ Ð ´µ �¢¥©[���Ø±¢£�¬½[ ¥´µ³K½E³`ª�� ®'¯�¹
¢£³`®�¶;®¥³K² Ê Q ! Ó Û Ð ##´Â½M¢£³,Ê Q ! Ó ÛC#%Ü�á7©[��³`ª�� ®'¯»¢£³`®�? Ð ) { Ð 3 Ð ´µ 5¯`½�³`®¥¢¥©¨³`Ý`³K½[¯`°
ª[®¥³ut£�¬«¢£³`®¡³K½�Ê Q ! Ó ÛC#%Ü
�IHe�_>@�c��J K[6W��6 � ��%_�Y� ����< ¾�¿ � 7 �l!A)A-�� 7 %(#(���m<���-�!�)�!��� !A �)i��) \ ��-,% > /��� 70� ��!� =)2��<"%�;�c)i����-(Z ¾�¿åË�Þ�¿5ß 3 ¿ Z \ ��%�e% Þ�¿åË Í ,Ð%Ñ A ? Ð ¾m¿N? Ð�Z��� 7 3 ¿ !�-b�-����T�c)A�f!A XRQ��<�%�;�c)i��� j
���������� eá¡©¨��¦¨�¬«³K²�ª�³K ¥´¸¢¥´µ³K½#¶É³K°µ°µ³=È¡ �¶;®¥³K²}¢¥©[�8³`®¥¢¥©¨³`Ý`³K½[¯`°µ´µ¢Y§5¯`½[¦�«³K²�ª@°¸� ¢£�¬½¨�¬ ¥ 
ª[®¥³`ª�� ®¥¢¥´¸�¬ ]³`¶P¢¥©¨�5³`ª�� ®'¯»¢£³`®' z? Ð Ü r¨³`®k¯`½M§å¶Ú¤[½[«¢¥´¸³K½ Wa=�Þ !Ú¾m¿ #%À

¾�¿NW,Ë ,+
ÐÒÑ A

¾�¿N? Ð W�Ë ,+
Ð¥Ï c Ñ A ? Ð ¾m¿ ? c W,ËNÞ�¿NW�ß 3 ¿NW .

È¡©¨� ®¥�
Þ�¿/W�Ë ,+

Ð%Ñ A
? Ð ¾�¿ ? Ð W .

¯`½[¦
3 ¿bW�Ë ,+

Ð¥Ï c Ñ A�� c��Ñ¨Ð ? Ð ¾�¿ ? c W S
ç`ç



æ ´µ½[«��¢¥©¨�åª[®¥³ut£�¬«¢¥´¸³K½[ X? Ð ª[®'�¬ £� ®¥Ö`�å¢¥©¨�,¦¨³K²�¯`´µ½t³`¶k¾ ¿ Àm´µ¢�´µ g« °¸�¬¯»®�¢¥©�¯»¢�Á-³`¢¥©
³`ª-� ®%¯»¢£³`®' IÞ�¿q¯`½�¦ 3 ¿q¯»®¥�m £�¬°µ¶Â¹Y¯`¦ut£³K´µ½_¢ Ü �º½5³`®'¦¨� ®I¢£³¡ª[®¥³cÖ`�m¢¥©[¯»¢ 3 ¿k´µ V ¥²�³�³`¢¥©[´µ½[Ý¨À
Èã��ª[®¥³cÖ`��¢¥©¨��¶;³K°µ°¸³=Èq´µ½¨Ý�®¥�¬ ¥¤�°¸¢¡´µ½@UV�¬²�²�¯ �¨Üµç»Ü�UI� ¢ M � Á���¯`½(�¬´¸Ý`�¬½¨¶Ú¤[½[«¢¥´¸³K½�³`¶
¾�¿� ¥¯»¢¥´µ ¥¶É§±´µ½¨Ýå¾�¿ M � ËJF

� M � Ü�á¡©¨�g®'¯»ª�´µ¦�¦¨�¬« ¯=§(³`¶"¢¥©¨� Ô ¹Y©�¯»®'²�³K½[´µ«��Ø±¢£�¬½[ ¥´¸³K½
³`¶ M � ¯¬È]¯¬§�¶;®¥³K² ¢¥©¨��Á�³K¤[½�¦[¯»®¥§�´µ²�ª�°µ´¸�¬ "¢¥©[¯»¢7¶;³`®¡¯`°µ° |b. � Ëç . S:S:S . E-À

3 c ¾m¿f{ Ð 3 Ð}M � Ë F
�
� c Ð 3 Ð}M � ß B !�� p A # S !��¨Üµç0#

�0��ª[®¥³cÖ`��´µ½ UI�¬²�²�¯ �¨Ü è�¯`©[�¬¯`¦}¢¥©[¯»¢�¢¥©[´Â å®¥�¬ ¥¤[°¸¢,´µ²�ª�°µ´¸�¬ �¢¥©[¯»¢�Á�³`¢¥©}¾ � ¿ 3q¿
¯`½[¦ 3 ¿M¾ � ¿ �Ø�¢£�¬½�¦�¢£³(Á-³K¤�½[¦¨�¬¦0³`ª�� ®'¯»¢£³`®' �³K½�Ê Q ! Ó Û�#%Ào¶;³`®�¯`½_§ � =�����Ü�á7©[´Â 
´µ²�²��¬¦[´Â¯»¢£�¬°¸§Eª�®¥³=Ö`�¬ �¢¥©[¯»¢ 3 ¿�´µ �¯�Á-³K¤�½[¦¨�¬¦1³`ª�� ®'¯»¢£³`®¬ÜNáI³E ¥©¨³=È ¢¥©[¯»¢ 3 ¿�´µ 
 ¥²�³�³`¢¥©[´µ½¨Ý¨À¨È"��½¨³`¢£��¢¥©�¯»¢

3 ¿�Ë ç!ºç"ß1¾�¿ # � !�!ºçãß1¾m¿ # � 3 ¿N# 9MÊ Q ! Ó ÛC#�m j � ! Ó ÛC# . !��¨Ü èb#
´µ rÁ�³K¤[½[¦¨�¬¦�¶;³`®¡¯`½_§V� � é±À�¯`½�¦å¢¥©[¯»¢

3 ¿�Ë ! 3 ¿�!ºç"ß1¾�¿ # � # ç!ºç"ß1¾�¿N# � 9bj p"� ! Ó Û�#�m ÊwQT! Ó ÛC# . !��¨Ü Æb#
´µ rÁ�³K¤[½[¦¨�¬¦�¶;³`®¡¯`½_§ � � é±À� ¥³ 3 ¿�´Â 7 ¥²�³�³`¢¥©[´µ½¨Ý¨Ü

�ã��J.JE� �V6$K¨6�L %T) M � O(%Y�� Q%,!SR�% T/�U� =#T)�!$�� _�0/ ¾m¿ -�c)�!�-�/�9�!� XR ¾�¿ M � Ë F
� M � �� 7M M � M(] ^ � �x~ � Ëç S j�k ���I� >A> | . � Ëç . S:S:S . E Z \ %g���
��%

3 c ¾m¿f{ Ð 3 Ð}M � Ë F
�
� c Ð 3 Ð}M � ß B !�� p A # S !��¨Ü �N#

���������� "�0��½¨� �¬¦�¢£³�«³K²�ª�¤¨¢£��¢¥©¨��´µ²�¯»Ý`��³`¶ { Ð 3 ÐnM � ¤[½[¦¨� ®7¢¥©[��·#¼�²�¯»ª�¾�¿[ÜUV� ¢ [ � Á���¢¥©[� Ô ¹Y©[¯»®%²�³K½[´µ«g�Ø±¢£�¬½[ ¥´¸³K½�³`¶ M � ¢£³�Û#Ü��0��¦¨�¬½¨³`¢£��Á�§ � � ¢¥©[� Ô ¹©[¯»®'²�³K½[´Â«��Ø±¢£�¬½[ ¥´¸³K½(³`¶ { Ð 3 ÐnM � ¢£³,Û5Üqá7©[´Â ¡´µ k«³K²�ª�¤¨¢£�¬¦�¶;®¥³K² [ � ¯` k¶É³K°Â°¸³=È¡ ¬ÜUV� ¢ L Ð = ? A ! ÛC#%ÀPÈ¡´¸¢¥© L Ð ) ç�´µ½E¯(½¨�¬´µÝK©MÁ�³`®'©¨³�³±¦�³`¶ Ó Û Ð À8¯`½[¦ L Ð ) é�´µ½�¯
½¨�¬´¸ÝK©_Á-³`®%©¨³_³±¦�³`¶ Ó Ûm� Ó Û Ð Ü0á7©¨� Ô ¹Y©[¯»®'²�³K½[´µ«��Ø±¢£�¬½[ ¥´µ³K½ � � ³`¶2{ Ð 3 Ð M � ¢£³�Û
« ¯`½�Á��5È7®'´¸¢£¢£�¬½,¯` 

� � Ë L Ð [ � Ì j ~ !ÚÊ8¿ L Ð [ � # . !��¨Ü �b#
È¡©¨� ®¥�qj ~ ¦[�¬½¨³`¢£�¬ ,¢¥©¨�� £³K°Â¤¨¢¥´¸³K½N³`ª�� ®'¯»¢£³`®�³`¶�¢¥©¨��´µ½�©¨³K²�³`Ý`�¬½¨� ³K¤[ ,·#´¸®%´µ«'©[°µ� ¢
ª[®¥³`Á�°¸�¬².Èq´¸¢¥©}·#´¸®'´µ«%©[°¸� ¢åÁ�³K¤[½[¦[¯»®¥§ ¦[¯»¢¥¯±Ü á7©[¯»¢�´µ ¬À�j ~ !��*#å´µ å¢¥©¨�0¶Ú¤[½[«¢¥´¸³K½
È¡©[´µ«%©, £³K°¸Ö`�¬ 

Ê�¿ [ Ë � ´µ½�Û !��¨Ü � #[ Ë é�³K½ Ó Û S
ç¬è



1#½¨�m« ¯`½��¬¯` ¥´µ°¸§k«'©¨�¬«(��¢¥©[¯»¢ � � ´µ  Ô ¹Y©[¯»®'²�³K½[´Â«8¯`½[¦� ¥¯»¢¥´µ ¥×[�¬ �¢¥©¨��ª�®¥³`ª�� ®�Á-³K¤�½[¦[¯»®¥§
«³K½[¦[´¸¢¥´¸³K½�  Ü�á7©[´µ �®¥� ª[®¥�¬ £�¬½_¢¥¯»¢¥´¸³K½t³`¶ � � Ý`®¥�¬¯»¢¥°¸§� '´µ²�ª�°µ´µ×[�¬ #³K¤¨®�« ¯`°Â« ¤[°µ¯»¢¥´¸³K½E³`¶
¢¥©¨��³K¤¨¢�È"¯»®'¦(½¨³`®'²�¯`°�¦[� ®'´¸Ö»¯»¢¥´¸Ö`��¯»¢7¢¥©¨��Á�³K¤[½�¦[¯»®¥§`Ü �"�¬« ¯`¤[ £� L Ð ) ç�½¨�¬¯»® Ó Û Ð Àf

� Ô��%� � _ Ó Û Ð Ë 5 f � Ô�� [ � Ì f
� Ô�� j ~ !ÚÊ8¿ L Ð [ � #87 _ Ó Û Ð

Ë F
�
3 Ð	M � Ì 5 f � Ô�� j ~ !ÚÊ�¿ L Ð [ � #87 _ Ó Û Ð S !��¨Ü � #

äq ¥´Â½¨Ý#¢¥©¨���k®¥� �¬½ �Õ 8¶;¤�½[«¢¥´¸³K½ �q¿ Ï ~ ³`¶�á7©¨� ³`®¥�¬² è�Ü Æ#¢£³� £³K°¸Ö`� !��¨Ü � #%À�È"�7²�¯¬§gÈ7®'´µ¢£�

j ~ !ÚÊ8¿ L Ð [ � # !43	# Ë � ~ Ê�¿�! L Ð [ � # �q¿ Ï ~ !43 . � #rÄ �
Ë � ������� ��� � � � [ � !ÚÊ8¿ L Ð # �k¿ Ï ~ !43 . � #rÄ �

Ì¡è 4+c Ï d"Ñ A
� ������� ��� � � � ! Ó c L Ð # Ôgc d ! Ó d [ � # �q¿ Ï ~ !43 . � #rÄ � S

!��¨Ü �b#
á7©_¤�  À¨Èã��®¥� È7®'´¸¢£�!��¨Ü � #7¯` f

� Ô�� � � _ Ó Û Ð !��¨Ü �b#
Ë F

�
3 Ð}M � Ì 	 � ������� ��� � � � [ � !ÚÊ8¿ L Ð # f

� Ô�� � �q¿ Ï ~ !43 . � #rÄ ��
 _ Ó Û Ð

ß5è�� 4+c Ï d"Ñ A
� ������� ��� � � � ! Ó c L Ð # Ô d c ! Ó d [ � # f

� Ô � � �q¿ Ï ~ !43 . � #7Ä ���� iiiiii
Ó Û Ð S!��¨Üµç é/#

�7�¬« ¯`°µ°q¢¥©[¯»¢ L Ð ´Â �«³K½[ £¢¥¯`½_¢,´µ½�¯t½¨�¬´¸ÝK©_Á�³`®'©¨³�³�¦�³`¶ Ó Û Ð  £³¨À7¶;³`®�3N½[�¬¯»® Ó Û Ð À¢¥©¨��°¸³±« ¯`° �#®¥� �¬½��Õ r¶Ú¤[½[«¢¥´¸³K½ � ¿ Ï ~ !43 . � #r´µ ] ¥²�³�³`¢¥©,¯`  � ®'¯`½[Ý`�¬ ]³=Ö`� ®q '¤¨ª[ª ! � L Ð #%Üæ ´µ½[«�(Á-³`¢¥© L Ð ¯`½[¦ � � �k¿ Ï ~ !43 . � #!¯»®¥�� ¥²�³�³`¢¥©�¶Ú¤[½[«¢¥´µ³K½[ �³K½N ¥¤¨ª�ª	! � L Ð #%Àq¯`½[¦
 ¥¤¨ª[ª ! � L Ð #g´µ �¯�«³K²�ª�¯`«¢! ¥¤[Á� £� ¢�³`¶5Û#Àã¢¥©[� ®¥��´µ �¯�«³K½[ £¢¥¯`½_¢B?! L Ð � Ô �'ÛC#g '¤[«'©
¢¥©[¯»¢

iiiiii
� ������� ��� � � � 5 [ � !ÚÊ�¿ L Ð #oÌ�è 4+c Ï d"Ñ A

! Ó c L Ð # Ôgc d ! Ó d [ � #87 f � Ô�� � �q¿ Ï ~ !43 . � #]Ä � iiiiiiIR?X! L Ð � Ô �'Û�# � ������� ��� � � � ! _ [ � _ ß M � [ � M #rÄ � S !��¨Üµç`ç0#
æ ´µ½[«�] ¥¤¨ª[ª ! � L Ð #>'�Û#À`È"�7« ¯`½�¯»ª[ª�°µ§�á7©¨� ³`®¥�¬²âç»Üµç»À_¢£³�«³K½[« °µ¤[¦[�ã¢¥©[¯»¢8¢¥©[�"®%´¸ÝK©M¢º¹
©[¯`½[¦0 ¥´µ¦[��³`¶$!��¨Üµç`ç0#5´µ  B !�� p A# . ¢¥©[¯»¢�´µ  ÀV¾ Ð 3 ÐnM � ËJF

�
3 Ð}M � ß B !�� p A�#%Üa1#½

ç¬Æ



¢¥©¨��³`¢¥©¨� ®�©�¯`½[¦�ÀVÈ¡©[�¬½�Èã��®'�¬ £¢£®'´µ«¢5¢£³ Ó Û Î À ���Ë | Àe�x]_¤[¯»¢¥´µ³K½[ X!��¨Ü �b#%À�!��¨Ü � #5¯`½[¦!��¨Üµç é/#7´µ²�ª�°¸§f !43�# � �%� � !43�# _ Ó Û Î
Ë Ì � ������� ��� � � � � [ � !ÚÊ ¿bL Ð #8Ì�è 4+c Ï d]Ñ A

! Ó c L Ð # Ô c d ! Ó d [ � # �� f
� Ô � � � ¿ Ï ~ !43 . � #rÄ � _ Ó Û Î S!��¨Üµç¬èb#

æ ´µ½[«�z3(½[�¬¯»® Ó Û Î ´µ r¦[´Â 4tº³K´Â½M¢"¶É®'³K²  ¥¤¨ª[ª ! � L Ð #%À[¢¥©¨�� £�¬«³K½[¦� ¥¤[²�²�¯`½�¦!³`¶ !��¨Üµç¬èb#
´µ  B !��sp A #%Ü
�ã��J.JE� �V6W�-6 k ��� �� "9 �@= 2 F Z )A��% ��<�%�;�c)i����- 3 ¿`¾ � ¿ �� 7]¾ � ¿ 3 ¿ #(�c �O(%v%e'f)+% 7 % 7)i�:Oe��U� 7 % 7 ��<�%,�0�c)i�c�(-��� Ê Q ! Ó ÛC#j
���������� æ ¤¨ª[ª�³K £�8¢¥©[¯»¢ ~0´µ I´µ½5¢¥©¨�m¦[³K²�¯`´µ½5³`¶¨¾ � ¿ ÀcÈ¡´µ¢¥© M ~ M ]�^ � �x~ � Ëç»Ü �"�¬« ¯`¤[ £�y M � } ´µ g¯`½1³`®¥¢¥©¨³K½[³`®'²�¯`°]Á�¯` ¥´Â �³`¶k�¬´¸Ý`�¬½¨¶Ú¤[½[«¢¥´µ³K½[ �³`¶q¾m¿�¶;³`®�Ê Q ! Ó ÛC#%À"Èã��« ¯`½
È7®'´¸¢£� ~BËÇÍ

��� � M � À�È¡©¨� ®¥� � � Ë��A~ . M ��� ]�^ � �x~ � Ü�äk ¥´µ½¨Ý�¢¥©¨�Xv]¯`¤[«%©M§_¹ æ «%©MÈ]¯»®e3
´µ½¨�x]�¤[¯`°µ´¸¢�§�¶;³`®� £�x]�¤¨�¬½[«�¬ g´µ½�� Q ! 2GF #�¯`½[¦E¢¥©¨�å°µ´µ½¨�¬¯»®%´¸¢Y§�³`¶¡¾ � ¿ ¯`½�¦ 3q¿ À8Èã�å £� �
¢¥©[¯»¢ M'3 ¿M¾ � ¿ ~ M ]�^ � �x~ � I +

�

_ � � _ F �
�
M'3 ¿ M � M ]�^ � �x~ �

I � +
�

F Q �
�

M'3 ¿ M � M Q]�^ � �x~ �
	 Alk Q ) ?X! ��# S !��¨Üµç¬Æb#
á7©¨��«³K½[ £¢¥¯`½_¢ ?! ��#¡´µ k×�½[´µ¢£�� ¥´Â½[«�`À�Á_§aUV�¬²�²�¯ �¨Üµç»À M'3 ¿ M � M ]�^ � �0~ � Ë B ! F p ,

�
#%À

¶É³`®k� Ö`� ®¥§_E@= 2GF Ü7á7©[´µ 7Á-³K¤�½[¦�À[¯`½[¦�¢¥©¨��¶Ú¯`«¢q¢¥©�¯»¢¡¢¥©¨��¦¨³K²�¯`´µ½�³`¶P¾ � ¿ ´Â 7¦¨�¬½[ £�
´µ½åÊ Q ! Ó Û�#%À[¯`°µ°¸³=È ¤� ã¢£³��Ø±¢£�¬½[¦ 3 ¿K¾ � ¿ ¢£³�¯g¤[½[´^]_¤¨�qÁ�³K¤[½[¦¨�¬¦!³`ª�� ®'¯»¢£³`®r³K½,¯`°µ°-³`¶
Ê Q ! Ó ÛC#%Ü�áe¤[®'½[´µ½¨Ý�¢£³�¢¥©¨�# £�¬«³K½[¦�³`ª�� ®'¯»¢£³`®¬À¨¾ � ¿ 3 ¿[À�¶;³`®]¯`½_§�~ =�Þ !Ú¾ � ¿ #%À¨¯`½[¦!¶É³`®
¯`½M§ L =�Ê Q ! Ó ÛC#%À�È"��©[¯=Ö`�

_ �Ú¾ � ¿ ~ . 3 ¿ L � _ Ë _ � 3 ¿M¾ � ¿ ~ . L � _ IR?X! ��# M ~ M ] ^ � �x~ � MOL�M ] ^ � �0~ � S !��¨Üµç �N#
�0��«³K½[« °Â¤[¦¨��¢¥©[¯»¢ 3 ¿ L ´Â �´µ½0¢¥©¨��¦¨³K²�¯`´µ½�³`¶]¾ � ¿ Ü æ ´µ½[«��¢¥©¨��¦¨³K²�¯`´µ½�³`¶]¾ � ¿ ´µ 
¯�¦¨�¬½[ £�( £� ¢�´µ½�Ê Q ! Ó ÛC#%Àr´¸¢�¶;³K°µ°¸³cÈ¡ g¢¥©[¯»¢�¾ � ¿ 3 ¿R9]Ê Q ! Ó ÛC# m Ê Q ! Ó ÛC#�« ¯`½�Á��
�Ø�¢£�¬½[¦[�¬¦�¢£³�¯�Á�³K¤[½�¦¨�¬¦�³`ª-� ®%¯»¢£³`® !Ú £� ��5 �074#%Ü

ç �



� � �������P�	��� � � � � � ��� �	�O�n�
� ½�¢¥©[´µ o £�¬«¢¥´¸³K½�À`È"�] ¥©¨³=È1¢¥©[¯»¢P¢¥©¨�]¯»ª[ª[®'³¬Ø¨´µ²�¯»¢£�]¦[´µ¯»Ý`³K½[¯`°µ´ 3¬¯»¢¥´¸³K½�¶;³`®'²�¤[°µ¯¡¶É³`®8¾m¿
³`¶oá7©[� ³`®¥�¬² ç»Ü è�¯`°µ°¸³cÈ¡ ]¤[ ]¢£³�¯»ª[ª[®¥³=Ø±´µ²�¯»¢£�5¢¥©¨�5 £ª��¬«¢£®'¤[²�³`¶e¾m¿�Á_§!¢¥©[¯»¢r³`¶I¢¥©¨�
¦[´µ¯»Ý`³K½[¯`°P³`ª�� ®'¯»¢£³`®�Þ�¿�Ë ,+

ÐÒÑ A
? Ð ¾m¿ ? Ð Ü��0��¢¥©¨�¬½0 £¢¥¤[¦[§�¢¥©¨��³`ª�� ®'¯»¢£³`®*? Ð ¾�¿ ? Ð

´µ½�¦¨� ¢¥¯`´µ°¨¯`½[¦gª�®¥³=Ö`�r¢¥©[¯»¢�´µ¢¥ � £ª��¬«¢£®'¤[²´µ 8¯` £§±²�ª[¢£³`¢¥´Â« ¯`°µ°¸§�« °µ³K £�r¢£³5¢¥©¨�7 £ª��¬«¢£®'¤[²
³`¶P¯�·k¼�³`ª�� ®'¯»¢£³`®¡¾ Ð ¯` ' £³�« ´Â¯»¢£�¬¦�³K½[°¸§!È¡´¸¢¥©,¢¥©[� | ��� ¹�Á�³K¤[½[¦�¯»®¥§!«³K²�ª�³K½¨�¬½_¢ Ü
�IHe�_>@�c��J K[6 � 6bL %,) y�� c _ � = 2 Fq} O�%b)A��%�%!4RX%, ��	� > U�%�-b�0/ Þ�¿�> !�-�)+% 7 !�  =�� 7 %,�#,�e%e�	-�!� XRl��� 7 %,�(Z�!� =# > U 7 !A XR[�lU > )�! < > !$#,!�)�9	Z��� 7[> %,) yuF c _ � = 2 FE} O(%�)A��%2%!4RX% 	�	� > U�%�-�0/ ¾m¿ Z > !�-�)+% 7 -�!A� ! > ��� > 9 j � ��%, �Z \ %[��� �c% F c Ë�� c ß B ! � p A #j
���������� �UV� ¢�y�� Ð .8| ËÇç . S:S:S } Á���¯`½�³`®¥¢¥©¨³K½[³`®'²�¯`°eÁ�¯` ¥´µ r³`¶8�¬´µÝ`�¬½MÖ`�¬«¢£³`®' #³`¶�Þ�¿[Ü
�0��¦¨�¬½¨³`¢£��Á_§�� Ð ¢¥©¨���¬´µÝ`�¬½[ £ª�¯`«�� ¥ª�¯`½[½¨�¬¦åÁ�§!¢¥©[��×[®' £¢ | �¬´¸Ý`�¬½_Ö`�¬«¢£³`®' q³`¶PÞ�¿[Ü
�0��¤[ £��¯�Ö�¯»®'´Â¯»¢¥´¸³K½[¯`°�¶;³`®'²�¤�°µ¯ !Ú«¶�Ü�5Ùçx�u7�À� £�¬«¢¥´¸³K½ ���O���%Üµç0#ã¢£³�« ¯`°Â« ¤[°µ¯»¢£�*F Ð-{ A 9F Ð { A Ë ²�¯�Ø���
	 ������ Ñ¨Ð � ²�´Â½\�� �����w� � 
 � y �Ú¾ ¿ W . W � ]�^ � �0~ � _ M W M ]�^ � �0~ � Ëç } 	

Ë ²�¯�Ø���
	 ������ Ñ¨Ð � ²�´Â½\�� �����w� � 
 � y �ÚÞ�¿NW . W � ] ^ � �x~ � ß � 3 ¿/W . W � ] ^ � �0~ � _ M W M(] ^ � �0~ � Ëç } 	
Å ²�¯�Ø���
	 ������ Ñ¨Ð

���� ²�´µ½\�� �����w� � 
 �� \ � Ñ A
y �ÚÞ ¿ W . W � ] ^ � �0~ � } Ì ²�¯�Ø\�� �����w� � 
 �� \ � Ñ A

y _ � 3q¿ W . W � ] ^ � �0~ � _ }������
Å ²�´µ½\��� � ���w� � 
 �� \ � Ñ A

y �ÚÞ�¿ W . W � ]�^ � �x~ � } Ì ²�¯�Ø\��! � ���w� � 
 �� \ � Ñ A
y _ � 3 ¿NW . W � ]�^ � �x~ � _ }

Ë � Ð { A Ì ²�¯�Ø\"�" � ���w� � 
 � y _ � 3 ¿gW . W � ] ^ � �0~ � _ _ M W M(] ^ � �x~ � Ëç }bS ! ��Üµç0#
¼¡³`¢£��¢¥©[¯»¢ ÀP¯`« «³`®'¦[´µ½¨Ý(¢£³@UI�¬²�²�¯�¨Ü è�À 3q¿ Þ$#¿ Ë 3q¿ !Ú¾ ¿ Ì 3q¿ #%#�´Â �¯,Á�³K¤[½[¦[�¬¦
³`ª-� ®%¯»¢£³`®o¶;³`®8¯`½M§'&*= 2GF Ü���¢o¶;³K°µ°¸³=Èq I¢¥©[¯»¢ À`¶;³`®P¯`½M§��¬´µÝ`�¬½¨¶;¤�½[«¢¥´¸³K½(� Ð ³`¶�Þ�¿¨À`¢¥©¨� ®¥�
´µ #¯!«³K½[ ¥¢¥¯`½M¢ ?X!)& # ) M'3 ¿MÞ*#¿ M À�´µ½�¦¨� ª��¬½[¦¨�¬½_¢7³`¶m¢¥©¨���¬´¸Ý`�¬½_Ö�¯`°Â¤¨��´µ½[¦¨�Ø | ÀV '¤[«'©
¢¥©[¯»¢ M'3 ¿+� Ð M ] ^ � �x~ � IG?X!)& # � p,#Ð Ü"r¨³`®�¯`½M§ � = 2GF ÀeÈ"�!«%©¨³_³K ¥�*&�Ë-& ! ��#�= 2GF
 ¥¤ <�« ´¸�¬½_¢¥°¸§�°µ¯»®¥Ý`�� £³,¢¥©[¯»¢ Àe®¥�¬« ¯`°µ°µ´µ½[Ý!¢¥©¨��« °Â¯` ¥ ¥´µ« ¯`°P�¬´¸Ý`�¬½_Ö»¯`°µ¤¨��¯` £§±²�ª[¢£³`¢¥´µ«   ÀeÈã�
©[¯¬Ö`�Xy�� � p,#Ð } = � Q ! 2GF #%Ü � ¢r¶É³K°µ°µ³=È¡ r¶;®¥³K² ¢¥©[´Â 7¯`½[¦ UI�¬²�²�¯ �¨Ü èg¢¥©[¯»¢M'3 ¿MÞ � ¿ � Ð M ] ^ � �x~ � Ë � � Ð M'3 ¿+� Ð M ] ^ � �x~ � IR?X!)& # � � p,#Ð . ! ��Ü èb#
È¡©¨� ®¥��¢¥©¨��«³K½[ £¢¥¯`½_¢ ?X!)&b#%À¡Á��¬« ¯`¤[ £��³`¶�¢¥©¨��È"¯=§ ´Â½�È¡©[´Â«'© Èã�0«'©[³_³K £�.&�À¡¦¨�¹
ª-�¬½�¦[ �³K½ �eÀ"Á@¤¨¢�´µ �´Â½[¦¨� ª��¬½[¦¨�¬½_¢g³`¶ | Ü}á7©_¤�  Àã¢¥©[�( £�x]�¤¨�¬½[«�`Àr´µ½[¦[�Ø��¬¦�Á�§ | À

ç��



y _ _ 3¡¿ Þ � ¿ � Ð _ _ ]�^ � �0~ � } = � Q ! 2GF #%À[¶É³`®q¯`½M§,½[¯»¢¥¤¨®%¯`°�½_¤[²�Á�� ® �IÜ
¼¡³cÈ È"�,« ¯`½��¬ £¢¥´µ²�¯»¢£�,¢¥©[�� £�¬«³K½[¦� ¥¤[²�²�¯`½[¦t³K½1¢¥©¨�,®'´¸ÝK©_¢g³`¶*! ��Üµç0#%Ü��0�

²�¯¬§,È7®%´¸¢£��¯`½M§åÖ`�¬«¢£³`®�W = � �Ð À M W M Ë�ç»À@´µ½å¢£� ®'²� 7³`¶8´¸¢¥ Cr[³K¤¨®'´¸� ®¡«³��:<�« ´¸�¬½_¢¥  ÀW�Ë Í ,��_Ð W , � ,  £³�¢¥©[¯»¢ À

M'3 ¿NW M ]�^ � �x~ � I +,��_Ð iiiii
W ,
� � , iiiii

M'3 ¿MÞ �¿ � , M ]�^ � �0~ �
I ç

� � Ð-{ A +,��_Ð iiii
� � Ð { A
� ,�� � W , iiii

_ _ 3 ¿MÞ �¿ � , _ _ ] ^ � �0~ �
I ç

� � Ð-{ A
	
 � +,��_Ð _ _ 3 ¿MÞ � ¿ � , _ _ Q]�^ � �x~ � � ��

Alk Q
I ç

� � Ð-{ A�� A+, Ñ A _ _ 3 ¿MÞ �¿ � , _ _ Q]�^ � �x~ �
	 Alk Q
Ë � ! ��#

� � Ð-{ A . ! ��Ü Æb#
È¡©¨� ®¥�gÈ"��¤[ £�¬¦�¢¥©¨�Xv]¯`¤[«%©M§_¹ æ «'©_È]¯»®e3�´µ½¨�x]�¤[¯`°µ´µ¢Y§�¶;³`®� £�x]�¤¨�¬½[«�¬ 5´µ½ � Q ! 2GF #%ÀV¢¥©¨�
¶;¯`«¢�¢¥©�¯»¢ M W M Ë ç»À#¯`½[¦N¢¥©¨��½[³K½[¦¨�¬«®¥�¬¯` ¥´Â½¨Ý�½[¯»¢¥¤¨®¥��³`¶�¢¥©¨�� £�x]�¤¨�¬½[«� y�� Ð } Ü� ½¨�x]�¤[¯`°µ´µ¢Y§ ! ��Ü Æb#r¯`°µ°¸³cÈ¡ r¤[ r¢£³�®¥� È7®'´¸¢£�X! ��Üµç0#7¯` F Ð-{ A Å � Ð { A Ì B ! | p A # S
æ ´µ²�´µ°Â¯»®'°¸§`À�Á�§�®'� Ö`� ®' ¥´µ½¨Ýå¢¥©¨�g®¥³K°µ��³`¶"¾�¿,¯`½[¦0Þ�¿¨ÀVÈ"�g×�½[¦�¢¥©[¯»¢ � Ð-{ A ÅYF Ð { A ÌB ! | p A #"¯`½[¦,¢¥©¨��®'�¬ ¥¤[°¸¢]¶;³K°µ°¸³=Èq  Ü

;q¯=Ö�´Â½¨Ý� ¥©¨³cÈ¡½�¢¥©[¯»¢�¢¥©[��¯` £§±²�ª[¢£³`¢¥´µ«åÁ��¬©[¯=Ö�´¸³`®�³`¶q¢¥©¨�( £ª��¬«¢£®'¤[²*³`¶#¾�¿�´µ 
¦¨� ¢£� ®'²�´µ½[�¬¦�Á�§�Þ�¿¨À�Èã�g½¨�Ø±¢#¦[�¬ ¥«®'´¸Á���¢¥©¨�g½[¯»¢¥¤¨®'��³`¶�¢¥©[�� £ª��¬«¢£®'¤�² ³`¶�¢¥©[��³`ª¨¹
� ®'¯»¢£³`®�Þ�¿}Ë Í ,ÐÒÑ A ? Ð ¾�¿ ? Ð Ü á7©¨��³`ª-� ®%¯»¢£³`®@? Ð ¾�¿ ? Ð ³K½NÊ Q ! Ó ÛC#!¦¨� ª��¬½[¦� 
³K½�¦[¯»¢¥¯�³K½�¢¥©¨��³`¢¥©[� ®�Á�³K¤[½[¦[¯»®'§E«³K²�ª�³K½¨�¬½_¢¥ �¢¥©¨®'³K¤¨ÝK©�¾m¿¨Ü ·#¤¨��¢£³E¢¥©¨��°¸³»¹
« ¯`°µ´43¬¯»¢¥´¸³K½0³`¶ã¢¥©¨� Ô ¹Y©�¯»®'²�³K½[´µ«��Ø±¢£�¬½[ ¥´¸³K½� #³`¶ã¢¥©¨���¬´µÝ`�¬½¨¶;¤�½[«¢¥´¸³K½[  À�¢¥©¨³K¤[ÝK©�ÀV¢¥©[´µ 
¦¨� ª��¬½[¦¨�¬½[«�]´µ oÖ`� ®¥§�È"�¬¯��g¯»¢P©�´¸ÝK©±¹��¬½¨� ®¥Ý`§`ÜsUV� ¢8¤[ P½¨³`¢£�7¯`½�³`Á�Ö�´µ³K¤[ P¶;¯`«¢ ÜP�0�7¦¨�¹
×�½¨�r¾ Ð )N3 Ð ¾ ¿ { Ð 9_Ê Q ! Ó Û Ð #nm Ê Q ! Ó Û Ð #%Ü8á7©¨�¬½�ÀK´¸¢8´µ 8« °µ�¬¯»®8¢¥©[¯»¢8¢¥©¨�7 £ª��¬«¢£®'¤[²
³`¶n? Ð ¾�¿N? Ð ¯`½[¦�¾ Ð «³K´Â½[« ´µ¦¨�`Ü �#´µÖ`�¬½,¯gÁ-³K¤�½[¦[¯»®¥§�«³K²�ª-³K½[�¬½M¢ Ó Û Ð À[È"�5È]¯`½M¢r¢£³
¦¨� ×�½¨��¯�·#¼²�¯»ª�¯` ¥ £³±« ´µ¯»¢£�¬¦( £³K°¸�¬°¸§!È¡´¸¢¥©å¢¥©[´µ r '¤¨®¥¶Ú¯`«�`Ümá7©¨� ®¥�5¯»®¥��¢YÈ"³�½[¯»¢¥¤¨®'¯`°
È"¯=§� �¢£³�¦¨³�¢¥©�´µ � ¥´µ½�«��¢¥©¨�� ¥¤¨®'¶;¯`«� Ó Û Ð ª�¯»®¥¢¥´¸¢¥´¸³K½�  2Ã3 4�´µ½_¢£³,¢YÈ"³�®¥� ÝK´¸³K½�  Ü��0�
« ¯`½!«³K½[ '´µ¦¨� ®8�¬´¸¢¥©¨� ®ã¢¥©¨� Ô ¹Y©[¯»®'²�³K½[´Â«]�Ø�¢£�¬½[ '´¸³K½�¢£³�¢¥©¨�7Á�³K¤[½[¦¨�¬¦g®'� ÝK´¸³K½ !A �)+%��!��c�¢£³�¢¥©¨�� ¥¤[®¥¶;¯`«� Ó Û Ð À¨³`®¡¢¥©¨�5�Ø±¢£�¬½[ ¥´¸³K½�¢£³�¢¥©¨� %('*)+%��!$��� À-¤[½_Á-³K¤�½[¦¨�¬¦!®¥� ÝK´¸³K½�Ü

ç �



� ½�³`®'¦[� ®o¢£³5²�¯`´Â½M¢¥¯`´µ½�¢¥©¨�r £�¬½� £�ã³`¶@¢¥©¨�]½¨³`®'²�¯`°±¦¨� ®'´µÖ�¯»¢¥´¸Ö`�]¤[ £�¬¦g´µ½�¢¥©¨�r¦¨� ×�½�´Ù¹
¢¥´¸³K½�³`¶e¾m¿±À±È"�5¦[´µ £¢¥´µ½[ÝK¤[´µ ¥©g¢¥©¨�#Á�³K¤[½[¦�¯»®¥§ Ó Û A ¶;®¥³K²�¢¥©¨�q³`¢¥©[� ®rÁ-³K¤�½[¦[¯»®¥§�«³K²g¹
ª-³K½[�¬½M¢¥  Ü�r¨³`® Ó Û A ÀoÈã��¦[�¬½¨³`¢£��Á�§0Û � A ¢¥©¨��Á-³K¤�½[¦¨�¬¦�«³K²�ª�³K½¨�¬½_¢�³`¶ 2Ã3 4n� Ó Û A Ür¨³`®�çBD | I E-Àe°¸� ¢�Û �Ð Á���¢¥©¨��¤�½MÁ�³K¤[½[¦[�¬¦�«³K²�ª-³K½[�¬½M¢�³`¶ 2Ã354 � Ó Û Ð Ü!�0�!¦¨�¹
×�½¨�,¾ �Ð 9mÊ Q ! Ó Û Ð #�m Ê Q ! Ó Û Ð #�Á�§E¾ �Ð W Ë f

� Ô � [ �\ _ �x~�� À�È¡©¨� ®¥� [ �\ ´µ g¢¥©¨�
Ô ¹Y©[¯»®'²�³K½[´µ«#�Ø±¢£�¬½[ ¥´¸³K½,³`¶nW�¢£³!Û��Ð ¦¨�¬« ¯=§�´µ½[Ý�¯»¢¡´µ½¨×@½[´¸¢Y§`Üo�0��¯` ' ¥¤[²���©_§_ª�³`¢¥©¨�¹
 ¥´µ  ;kÆ� £³g¢¥©[¯»¢"Èã�5©[¯=Ö`�5«'©¨³K £�¬½,¯g ¥²�³_³`¢¥©��Ø±¢£�¬½[ ¥´¸³K½�³`¶ Ô ¢£³ 2Ã354 ¢¥©[¯»¢r«³K´µ½[« ´µ¦¨�¬ 
È¡´¸¢¥©0¢¥©¨��´Â¦¨�¬½M¢¥´µ¢Y§�²�¯»¢£®'´ÙØ�³K¤¨¢¥ ¥´µ¦[��¯� ¥¤ <�« ´µ�¬½M¢¥°¸§�°µ¯»®¥Ý`��Á@¯`°µ°aÜ�á7©¨���Ø¨´µ £¢£�¬½�«��³`¶
 ¥¤[«'©1¯ Ô ¹Y©[¯»®%²�³K½[´µ«��Ø�¢£�¬½[ '´¸³K½t¶É³`®�¢¥©¨�å¤[½MÁ�³K¤[½�¦¨�¬¦0®¥� ÝK´¸³K½�  Ó Û �Ð . çaD | I E
´µ #Ö`� ®'´¸×[�¬¦�´µ½�¢¥©¨��¯»ª�ª-�¬½�¦[´ÙØ�À- £�¬«¢¥´µ³K½E��Ü�á¡©¨�gÖ`�¬«¢£³`® f ´µ #¢¥©¨�g³K¤¨¢�È"¯»®%¦�½¨³`®'²�¯`°
¢£³�¢¥©¨��®¥� ÝK´µ³K½�Ü�v"³K½[ ¥�x]_¤¨�¬½_¢¥°¸§`Àe¢¥©¨��³K¤¨¢�È"¯»®'¦�½¨³`®'²�¯`°�´Â 5¢¥©¨�� ¥¯`²��!¯` �È]¯` �¤[ £�¬¦
´µ½�¢¥©¨��¦¨� ×�½�´¸¢¥´¸³K½(³`¶"¾m¿,³K½0�¬¯`«'©E ¥¤¨®¥¶Ú¯`«� Ó Û Ð . ç I | I E-Ü�á7©[´µ #¯`°µ°¸³cÈ¡ 5¤[ #¢£³
¤[½[¦¨� ®' ¥¢¥¯`½[¦å³K½¨� Ô ¹Y©�¯»®'²�³K½[´µ«#�Ø±¢£�¬½[ ¥´µ³K½�¯` ¡¯`½�¯»ª�ª[®¥³¬Ø¨´µ²�¯»¢¥´µ³K½å³`¶o¢¥©[�5³`¢¥©¨� ®¬Ü
�ã��J.JE� ��6$K¨6 � U}<*<��	-,%�M � Ð �� !�-��_ ������� > !��n% 7 %!4RX% n/�U� =#n)�!��� ��0/ ¾��Ð -�*)�!W-A/�9�!A XR
¾��Ð M � Ð �� Ë`F

� M � Ð �� j � % )A��% ��� �c%�Z� M � Ð �d . ¾ Ð	M � Ð �� � ]�^ � �x~�� � Ë`F
�
�
� d ß B ! F p A

�
# � B ! F p Ad # .\ ��%�e%V)A��%d-�9��aOe� > �� )A��%&��!4R���)Y��%(�� �-&�0��< ! 7.7 %e#���9|!� %(�*#�?%,!SR�% ���� > U"%a-T%�<��c��0�c)+% > 9 j

���������� >v]³K½[ ¥´µ¦¨� ®r¢¥©[��´µ½[½¨� ®rª[®'³�¦[¤�«¢ À� M � Ð �d . ¾ Ð M � Ð �� � ]�^ � �x~�� � Ë`F
�
�
� d ß � M � Ð �d . !Ú¾ Ð Ì�¾��Ð # M � Ð �� � ]�^ � �0~�� � S

äq ¥´Â½¨Ý1¢¥©¨�0·k´µÖ`� ®¥Ý`�¬½[«��á7©[� ³`®¥�¬²,À¡Èq´¸¢¥© [ � ¯` å¢¥©[� Ô ¹Y©[¯»®'²�³K½�´µ«��Ø�¢£�¬½[ '´¸³K½N³`¶{ Ð}M � Ð �� ¢£³!Û#À¨È"��©[¯¬Ö`�

� M � Ð �d . ¾ Ð}M � Ð �� � ]�^ � �x~ � � Ë � �x~ � M � Ð �d f
� Ô � [ � Ä � Ë � �x~ !�{ Ð	M � Ð �d # f � Ô � [ � Ä �

Ë � �x~ [ d f
� Ô � [ � Ä � Ë � ~ � [ d � Ô�� [ � Ä/3 S

UV� ¢ [ �
�

¦¨�¬½¨³`¢£�å¢¥©¨� Ô ¹Y©[¯»®'²�³K½[´µ«!�Ø�¢£�¬½[ '´¸³K½t³`¶7¢¥©¨�å�¬´¸Ý`�¬½¨¶Ú¤[½[«¢¥´¸³K½ M � Ð �� ¢£³�Û �Ð Ü
�ã�¬« ¯`¤� £��³`¶P¢¥©¨��¦¨�¬« ¯¬§,�¬ ¥¢¥´µ²�¯»¢£�¬ q³K½�¢¥©¨� Ô ¹Y©[¯»®'²�³K½[´µ«� £³K°Â¤¨¢¥´¸³K½[ ]¢£³�¢¥©¨���Ø±¢£� ®'´¸³`®
®¥� ÝK´¸³K½åÛ��Ð À�ÝK´¸Ö`�¬½�´µ½�á¡©¨� ³`®¥�¬² ��Üµç»À�È"�#²�¯¬§�¤� £�7¢¥©¨�#·#´¸Ö`� ®¥Ý`�¬½[«�#á7©¨� ³`®¥�¬² È¡´¸¢¥©
¢¥©¨��¶Ú¤[½[«¢¥´¸³K½[  [ �

�
³K½�¢¥©¨��¤[½_Á�³K¤[½[¦¨�¬¦�®¥� ÝK´¸³K½(Û��Ð ¢£³�È7®'´¸¢£�

� M � Ð �d . ¾��Ð M � Ð �� � Ë � �x~�� [ �d f
� Ô � [ �

�
Ä � Ë � ~��� � [ �d � Ô�� [ �

�
Äb3 S

ç
�



á7©¨� ®¥� ¶;³`®¥�`À�«³K²�Á�´µ½[´Â½¨Ýg¢¥©¨�¬ £�5¢YÈ"³��x]�¤[¯»¢¥´¸³K½�  À¨Èã��³`Á[¢¥¯`´µ½�À
� M � Ð �d . !Ú¾ Ð Ì�¾��Ð # M � Ð �� � Ë � ~ � � [ d � Ô � [ � Ì � [ �d � Ô�� [ �

��� Ä/3
Ì � ~ ���� ~ � [ �d � Ô�� [ �

�
Ä/3 S ! ��Ü �N#

äq ¥´Â½¨Ý¡¢¥©¨�r·#´¸Ö`� ®¥Ý`�¬½�«�]á¡©¨� ³`®¥�¬²�¯»ÝK¯`´µ½�À`È"�" £� �]¢¥©[¯»¢o¢¥©¨�r £�¬«³K½[¦g´µ½_¢£� Ý`®'¯`°_³`¶ ! ��Ü �N#
« ¯`½�Á��5®¥� È7®'´µ¢£¢£�¬½,¯`  � � � ~��� � ~ � [ �d f

� Ô�� [ �
�

Ä � S ! ��Ü �b#
� ½@v]³`®¥³K°µ°µ¯»®¥§B��Üµç»À�È"��¦¨� ®'´µÖ`�k¢¥©[��¶É³K°Â°¸³=È¡´Â½¨Ýg®¥� ª[®¥�¬ £�¬½_¢¥¯»¢¥´¸³K½,¶;³`®'²�¤[°µ¯g¶;³`® [ �

�
À

[ �
�

!43�#8Ë � �x~�� M � Ð �� ! � #�� ~ �� !43 . � #]Ä � ! � #
È¡©¨� ®¥��� ~ �� ! � . � #ã´µ ]¯� ¥²�³�³`¢¥©�¶;¤[½�«¢¥´¸³K½�¯=È"¯=§!¶;®¥³K²�¢¥©¨�#¦[´µ¯»Ý`³K½[¯`°aÜ v"³K½� £�x]_¤[�¬½M¢¥°¸§`À
Èã��« ¯`½�¯»ª[ª�°¸§�¢¥©[��¢£�¬«'©[½�´ ]_¤[�¬ #³`¶ UI�¬²�²�¯0ç»Üµç�¢£³�«³K½�« °µ¤[¦¨�g¢¥©[¯»¢ M [ �

�
M q ê �Sr � ËB ! F p A

�
#%Àã¶;³`®�¯`½_§1«³K²�ª�¯`«¢� £� ¢ o ' Û��Ð Ü � ½1ª@¯»®¥¢¥´µ« ¤[°µ¯»®=Àã ¥´µ½�«� Ó !aÛ��Ð �»ÛC#g´µ 

®¥�¬²�³=Ö`�¬¦�¶É®'³K² Ó Û Ð À�Èã��« ¯`½�«³K½�« °µ¤[¦¨�å¢¥©[¯»¢�¢¥©¨�,´µ½_¢£� Ý`®'¯`°r´µ½ ! ��Ü �b#g´Â �³`¶k³`®'¦¨� ®B ! F p Ad # � B ! F p A
�

#%Ü
áI³!¯`¦[¦¨®¥�¬ ¥ 7¢¥©¨�5×[®' £¢7´Â½M¢£� Ý`®'¯`°V³`¶ ! ��Ü �N#%À@Èã��¯`¦[¦V3 � ®¥³ 9

� ~ � � [ d � Ô�� [ � Ì � [ �d � Ô � [ �
��� Äb3

Ë � ~ � � [ �d � Ô ! � [ � Ì � [ �
�
#Iß ! � [ d Ì � [ �d # � Ô�� [ � � Ä/3

Ë � ~ � ¦[´¸ÖP!�! [ d Ì [ �d # Ô � [ � #Vß1¦[´¸ÖP!�! [ � Ì [ �
�
# Ô�� [ �d # � Ä/3

Ë Ì � �x~ � �x~ � � [ �d f
� Ô�� [ � ß [ �

�

f
� Ô�� [ �d � Ä � . ! ��Ü � #

 ¥´µ½[«� ! [ � Ì [ �
�
#qÖ»¯`½[´µ ¥©¨�¬ k³K½ Ó Û Ð Ü �ã�¬« ¯`¤� £� Ó Û�� Ó Û Ð ´µ #¯,«³K²�ª�¯`«¢� ¥¤[Á� £� ¢#³`¶

Û��Ð ¢¥©[¯»¢!´µ �®¥�¬²�³=Ö`�¬¦ ¶;®¥³K² Ó Û��Ð Àr¯` �´µ½�¢¥©¨�(¯`½[¯`°¸§± ¥´µ g³`¶X! ��Ü �b#%À7È"��©[¯=Ö`��¢¥©[¯»¢M [ �d M q ê �4r � Ë B !A@ p A#%Ü�áe³��¬ £¢¥´µ²�¯»¢£�#¾�¿ [ � ®¥�¬ £¢£®'´µ«¢£�¬¦!¢£³ Ó Û�� Ó Û Ð À_È"�k¤� £�¡¢¥©¨�
²�� ¢¥©¨³±¦�³`¶oª[®¥³�³`¶e³`¶nUV�¬²�²�¯ �¨Üµç»Ü �7�¬« ¯`°µ°I¢¥©[¯»¢ [ � ´µ ]¢¥©¨� Ô ¹Y©[¯»®'²�³K½[´µ«#�Ø±¢£�¬½[ ¥´¸³K½
³`¶ { ÐnM � Ð �� ¢£³!Û5Ü �q ¡´µ½å¢¥©¨� !��¨Ü �b#%À@Èã��©�¯¬Ö`��¢¥©[�5®¥� ª[®¥�¬ £�¬½_¢¥¯»¢¥´¸³K½[ � Ë L Ð [ �� Ìqj ~ !ÚÊ8¿ L Ð [ �� # . ! ��Ü � #
È¡©¨� ®¥� L Ð ´µ #ç#´µ½å¯�½¨�¬´¸ÝK©_Á�³`®'©¨³�³�¦�³`¶ Ó Û Ð À¨¯`½[¦"j ~ ´µ "¢¥©¨�5 £³K°µ¤[¢¥´¸³K½�³`ª-� ®%¯»¢£³`®r¶É³`®!��¨Ü � #%Ü r¨³`® � �Ë | À[È"��«³K²�ª@¤¨¢£�

¾�¿ [ � _ Ó Û c ËÌ f
� Ô�� j ~ !ÚÊ8¿ L Ð [ �� # _ Ó Û c S ! ��Ü �b#
çx�



�0���Ø�ª�®¥�¬ ¥ r¢¥©¨�� ¥³K°µ¤¨¢¥´¸³K½å³`ª�� ®'¯»¢£³`®Cj ~ ´Â½å¢£� ®'²� r³`¶o¢¥©¨� �k®¥� �¬½ �Õ 7¶Ú¤[½[«¢¥´¸³K½å¯` 7´µ½!��¨Ü �b#"¢£³�¯»®¥®'´¸Ö`�5¯»¢r¢¥©¨��¯`½�¯`°¸³`Ýg³`¶>!��¨Üµç¬èb#"Èq´¸¢¥© � � ¢¥©¨� ®¥�#®¥� ª@°µ¯`«�¬¦åÁ_§ [ � À±¯`½�¦ [ �¢¥©¨� ®¥��®¥� ª�°Â¯`«�¬¦(Á�§ [ �
�
Ü æ ´µ½�«�� ¥¤[ª[ª ! � L Ð #q´µ #¦[´µ  tº³K´µ½_¢k¶É®¥³K² Ó Û c À�¶;³`® � �Ë | ÀV¢¥©¨�¦¨�¬« ¯¬§,¶;³`®¡¢¥©¨� Ô ¹Y©[¯»®'²�³K½[´µ«#¶Ú¤[½[«¢¥´¸³K½ [ �

�
À�¯=È"¯=§�¶;®¥³K² Ó Û Ð À[�¬ ¥¢¥¯»Á�°µ´µ ¥©[�¬ ]¢¥©[¯»¢¡¢¥©¨�

®'´¸ÝK©_¢� ¥´µ¦[��³`¶�! ��Ü �b#�´Â  B ! F p A
�

#%Ü:�k �¯(«³K½[ £�x]�¤¨�¬½[«�`ÀP¢¥©¨�!°Â¯` £¢�¢£� ®'² ´µ½ ! ��Ü � #�´µ B ! F p A
�

# � B ! F p Ad #%Ümá7©[´Â r«³K²�ª�°¸� ¢£�¬ r¢¥©[��ª[®¥³�³`¶�ÜUV�¬²�²�¯ ��Üµç�¢£�¬°µ°Â �¤[ ,¢¥©¨�E¯`«¢¥´¸³K½ ³`¶�¾m¿�³K½}¶Ú¤[½[«¢¥´¸³K½[ @W = Þa!Ú¾m¿ #%À5È¡´¸¢¥©
 ¥¤¨ª[ª W ' Ó Û Ð Àq´µ �Ö`� ®'§� ¥´µ²�´µ°Â¯»®�¢£³E¢¥©[��¯`«¢¥´¸³K½ ³K½ 3 Ð WN³`¶�¢¥©[��·#´¸®'´Â«'©[°¸� ¢º¹�¢£³»¹
¼¡�¬¤[²�¯`½[½�³`ª�� ®'¯»¢£³`®ã¦[� ×�½¨�¬¦�Á�§�È]¯¬§�³`¶�¯ Ô ¹Y©[¯»®'²�³K½�´µ«]�Ø�¢£�¬½� ¥´¸³K½�¢£³�¢¥©¨� %e'f)+%��!��c�®¥� ÝK´¸³K½�Û��Ð . ç�D | I E-À»³`®8¢£³k¢¥©¨� !� =)+%��!���� ®¥� ÝK´¸³K½gÛ�� A Üe�0�r²�¯��`�r¢¥©[¯»¢P £¢¥¯»¢£�¬²��¬½_¢
 £³K²�� È¡©[¯»¢q²�³`®¥��ª[®'�¬« ´µ £�#È¡´¸¢¥©å¢¥©¨��¶É³K°µ°µ³=È¡´µ½[Ýg°µ�¬²�²�¯±Ü
�ã��J.JE� ��6W�-6�� ��% ��<"%�;�c)i��� 7 ! �Y%�e% =#�%��]Ð ) ¾ Ð Ì�¾��Ð Z�!�- ��-����T�*)A�f!� �R:��<�%,�0���)i��� j
���������� wUI� ¢zy M � Ð �� } Á��q¢¥©[�5�¬´¸Ý`�¬½¨¶Ú¤[½[«¢¥´¸³K½[ "³`¶P¾��Ð È¡´¸¢¥©å¯` ¥ £³±« ´µ¯»¢£�¬¦,�¬´µÝ`�¬½MÖ»¯`°µ¤¨�¬ yuF

�
} Ü�UI� ¢m~(=0Ê Q ! Ó Û Ð #7Á���´µ½(¢¥©¨�g¦¨³K²�¯`´µ½�³`¶�!Ú¾��Ð # � À-¶É³`®5 £³K²���¯»®¥Á@´¸¢£®'¯»®¥§,Á�¤[¢

×¨Ø��¬¦ �IÀ[¯`½[¦ _ _ ~ _ _ ]�^ � �x~�� � Ëç»Üm�0���Ø±ª�¯`½[¦d~N¯` 
~1Ë +

��� H � � M � Ð �� . È¡©¨� ®¥� � � Ë �A~ . M � � �� � ]�^ � �x~ � � S
äq ¥´Â½¨Ý�¢¥©¨��°µ´µ½[�¬¯»®'´¸¢Y§!³`¶ �"Ð ¯`½[¦E!Ú¾ �Ð # � À[È"�� £� ��¢¥©�¯»¢

_ _ �"Ð !Ú¾ �Ð # � ~ _ _ ] ^ � �x~�� � I +
��� H � � F � � _ _ �]Ð}M � Ð �� _ _ ] ^ � �x~�� � I �� +

��� H F Q �
�

M �"Ð�M � Ð �� M Q]�^ � �x~�� � �� Alk Q .! ��Ü �b#
È¡©¨� ®¥��¢¥©[��×�½[¯`°I´µ½¨�x]�¤[¯`°µ´¸¢�§!³`¶C! ��Ü �b#¡¯»®'´µ £�¬ ¡¶É®'³K² ¢¥©¨��v]¯`¤[«'©_§_¹ æ «'©_È"¯»®(3�´µ½[�x]_¤[¯`°¸¹
´¸¢Y§�¶;³`®g £�x]_¤[�¬½[«�¬ g´µ½ � Q ! 2GF #%À�¯`½�¦�¢¥©¨��¶Ú¯`«¢�¢¥©[¯»¢ _ _ ~ _ _ Ë ç»ÜaUI� ¢�¤� �¯»¢£¢£�¬½[¦t¢£³_ _ �"Ð�M � Ð �� _ _ Q]�^ � �x~�� � 9 _ _ �]Ð}M � Ð �� _ _ Q] ^ � �0~�� � Ë +d � H _ � �]Ð�M � Ð �d . M � Ð �� � _ Q
¯`½[¦�À[¯`« «³`®'¦[´Â½¨Ý�¢£³XUI�¬²�²�¯ ��Üµç»À _ � �]Ð}M � Ð �d . M � Ð �� � _ Q Ë B ! F	p A

�
# � B ! F�p Ad #%Ümá¡©_¤[ ¬À

_ _ �]Ð}M � Ð �� _ _ Q] ^ � �x~ � � Ë +d � H B ! F p A
�

# � B ! F p Ad #8Ë B ! F p A
�

# .
È¡©¨�¬½[«�,¢¥©¨�,®%´¸ÝK©M¢º¹Y©�¯`½[¦1 ¥´µ¦¨�å³`¶�! ��Ü �b#g«³K½MÖ`� ®'Ý`�¬  Àr´µ½[¦¨� ª��¬½[¦¨�¬½_¢¥°¸§0³`¶2~¡Ü�á7©[¯»¢
´µ  À �]Ð !Ú¾��Ð # � ´µ q¯�Á�³K¤[½[¦[�¬¦,³`ª�� ®'¯»¢£³`®#³K½�¢¥©¨��¦¨³K²�¯`´µ½(³`¶C!Ú¾��Ð # � À-È¡©[´µ«%©�´µ q¦¨�¬½[ £�

ç��



´µ½}Ê Q ! Ó Û Ð #%Ü��0���Ø±¢£�¬½[¦}¢¥©¨�0³`ª�� ®'¯»¢£³`®,¢£³�¯`°Â°q³`¶gÊ Q ! Ó Û Ð #�¯`½�¦}¦¨�¬½¨³`¢£�0¢¥©[´µ 
�Ø�¢£�¬½[ '´¸³K½�À±¯`°µ £³¨À±Á_§ � Ð !Ú¾��Ð # � Ü��q ]¯�Á-³K¤�½[¦¨�¬¦�³`ª�� ®'¯»¢£³`®¬À±È"�m�±½¨³cÈ � Ð !Ú¾��Ð # � ©[¯` 
¯�Á�³K¤[½[¦¨�¬¦,¯`¦Ttº³K´µ½_¢ À�! �]Ð !Ú¾ �Ð # � # � ËG!Ú¾ �Ð # � �"Ð Ü>��¢7¶;³K°µ°¸³cÈ¡ 7¢¥©�¯»¢*!�!Ú¾ �Ð # � ßNç0# �"Ð 9
Ê Q ! Ó Û Ð #�m*Ê Q ! Ó Û Ð #]´µ r¯�Á�³K¤[½�¦¨�¬¦�³`ª-� ®%¯»¢£³`®q¯`½[¦�À¨¢¥©�¤[  À

�]Ð Ë ç!Ú¾��Ð # � ß}ç !�!Ú¾ �Ð # � ß ç0# �]Ð 9_Ê Q ! Ó Û Ð #�m j � ! Ó Û Ð # S
á7©¨�5¶Ú¯`«¢7¢¥©[¯»¢ �(´Â 7¯»®¥Á�´¸¢£®%¯»®¥§!«³K½[« °Â¤[¦¨�¬ r¢¥©¨�5ª�®¥³_³`¶ Ü

1#½¨��²�´¸ÝK©M¢(½[¯»¢¥¤¨®'¯`°µ°µ§ ¯` ;�}´¸¶�¢¥©¨�� £ª��¬«¢£®'¯`°�¯` £§�²�ª[¢£³`¢¥´µ«  �¦[� ª-�¬½�¦[ å³K½ ¢¥©¨�
«'©¨³K´µ«�!³`¶ã¢¥©[���Ø�¢£�¬½� ¥´¸³K½0¢£³�¢¥©[���Ø�¢£� ®'´µ³`®�³`¶"¢¥©¨��®¥� ÝK´¸³K½� 5Á�³K¤[½[¦¨�¬¦�Á�§ Ó Û Ð Àe¶É³`®ç D | IPE-À8¯`½[¦�¢¥©¨�!´Â½M¢£� ®'´µ³`®�³`¶ Ó Û A Ü�áI³�¯`½[ £È"� ®�¢¥©[´Â  ÀeÈ"�!½[³=È «³K½[ ¥´µ¦¨� ®��Ø_¹
¢£�¬½[ ¥´¸³K½[ k¢£³å¢¥©¨��´µ½_¢£� ®'´¸³`®#³`¶�¢¥©¨�g®¥� ÝK´µ³K½(Á�³K¤[½�¦¨�¬¦�Á�§ Ó Û Ð À�¶;³`®�çD | I E-À�¯`½[¦�À
 ¥´µ²�´µ°Â¯»®'°¸§`À¨¢¥©¨���Ø�¢£�¬½[ '´¸³K½�¢£³�¢¥©¨���Ø�¢£� ®'´µ³`®q®¥� ÝK´µ³K½�Á�³K¤[½[¦[�¬¦,Á_§ Ó Û A Ü7�0�g¦¨�¬½¨³`¢£�
Á_§�¾ �x~�� ¢¥©[�"·#´¸®'´Â«'©[°¸� ¢º¹�¢£³»¹Y¼q�¬¤[²�¯`½�½�³`ª�� ®'¯»¢£³`®P³K½gÊ Q ! Ó Û Ð #V¢¥©[¯»¢8´µ o¦¨� ×�½¨�¬¦�¤[ ¥´Â½¨Ý
¯ Ô ¹Y©[¯»®%²�³K½[´µ«#�Ø±¢£�¬½[ ¥´¸³K½�¢£³�¢¥©¨�5Á�³K¤[½[¦¨�¬¦å®'� ÝK´¸³K½,�¬½[« °¸³K ¥�¬¦,Á_§ Ó Û Ð . ç�D | I E-À
¯`½[¦1¢£³�¢¥©¨��¤[½_Á�³K¤[½[¦¨�¬¦E®¥� ÝK´¸³K½1�Ø±¢£� ®'´¸³`®�¢£³ Ó Û A Üt�0��È¡´Â°µ°ã '©¨³=È ¢¥©�¯»¢ À"¤¨ª1¢£³
 ¥²�³�³`¢¥©[´µ½¨Ý¨ÀI´µ¢#¦[³_�¬ �½[³`¢�²�¯»¢£¢£� ®�È¡©�´µ«'©�³`ª�� ®'¯»¢£³`®' ¬Àe¾ �Ð ³`®�¾ �x~�� ÀIÈ"��«'©¨³�³K £��¢£³
²�³�¦[�¬°`¢¥©¨��Á�³K¤[½[¦�¯»®¥§`ÜVá7©¨�m½[�Ø�¢�®¥�¬ '¤[°¸¢V«³K½[ £¢¥´µ¢¥¤¨¢£�¬ V¢¥©¨�8×@½[¯`°K £¢£� ª�³`¶±¢¥©[´Â V £�¬«¢¥´¸³K½�Ü��¢]È¡´µ°Â°[Á��q¤[ ¥�¬¦�´Â½�¢¥©¨�#½¨�Ø±¢r £�¬«¢¥´¸³K½å´µ½�³`®'¦¨� ®"¢£³g�Ø�¢£®'¯`«¢rÝ`� ³K²�� ¢£®'´µ«5´µ½¨¶;³`®'²�¯»¢¥´µ³K½
«³K½[«� ®'½[´µ½[Ý Ó ÛN¶;®¥³K²â¢¥©[��·#¼d³`ª�� ®'¯»¢£³`®=Ü
�ã��J.JE� ��6 � 6 k ���g�� "9 ç�I | I E Z�)A��%[��<�%�;�c)i��� ¾��Ð Ì�¾ �x~�� Zp�� Ê Q ! Ó Û Ð # Zp!�- �-����T�c)A�f!A XRQ��<�%�;�c)i��� j
���������� � ½q5Ùç¬Æ 7�À UV� ��¯`½�¦�äq©�°µ²�¯`½[½��Ø±ª[®¥�¬ ¥ r¢¥©[��¯`²�Á@´¸�¬½M¢��¡´¸�¬²�¯`½�½[´µ¯`½å²�� ¢£®'´µ«
³`¶ 2Ã354 ´µ½5Á�³K¤[½[¦[¯»®'§¡°¸³±« ¯`°K«³_³`®%¦[´µ½[¯»¢£�¬  À»¯`½[¦5ª�®¥³�«� �¬¦�¢£³q« ¯`°µ« ¤�°µ¯»¢£��¢¥©¨��¶Ú¤[°µ°» £§±²�Á-³K°
³`¶7¢¥©¨�å·k¼ ³`ª�� ®'¯»¢£³`®�´µ½�¢£� ®'²� �³`¶¡¢¥©¨��´Â½[¦[¤[«�¬¦E²�� ¢£®'´µ«!¢£�¬½[ £³`®g³K½ Ó Û#Ü UV� ¢�¤[ 
 ¥¤¨ª[ª�³K £�,¢¥©[¯»¢!¢¥©¨��³K¤¨¢�È"¯»®%¦�½¨³`®'²�¯`°rÖ`�¬«¢£³`®å¢£³ 2Ã354 �»Û��Ð !;¢¥©¨�(Á-³K¤�½[¦¨�¬¦t®¥� ÝK´¸³K½
�¬½[« °¸³K £�¬¦1Á�§ Ó Û Ð #%ÀãÈ7®'´¸¢£¢£�¬½1´µ½tÁ�³K¤[½[¦[¯»®'§�½¨³`®'²�¯`°]«³�³`®'¦[´µ½[¯»¢£�¬ ¬Àm´µ  f Ë Ì �� ��� ÜáI³0«'©[³_³K £� f Ë �� ��� À�´µ½[ ¥¢£�¬¯`¦�À8´µ �¢£³0¦¨� ×@½¨��¢¥©¨�å·#¼â³`ª�� ®'¯»¢£³`®�Á�§0È"¯=§�³`¶¡¯ Ô ¹
©[¯»®'²�³K½[´Â«ã�Ø±¢£�¬½[ ¥´µ³K½g¢£³�Û��Ð ¯`½�¦�ÀM¯` 8³K½¨�7²�´¸ÝK©M¢P�Ø±ª��¬«¢ À_¯#¶Ú¯`«¢£³`®m³`¶�½¨� ÝK¯»¢¥´¸Ö`�7³K½¨�
´µ �´µ½_¢£®¥³±¦[¤[«�¬¦�´µ½_¢£³�¢¥©¨�q £§�²�Á�³K°aÜs;¡³cÈã� Ö`� ®¬À±È"�q« ¯`½[½[³`¢m¤[ £�7¢¥©[�¡ ¥¯`²��k¯`°¸¢£� ®'½[¯»¢¥´µ½[Ý!ÚÄ`¹'ç0#Y¹�¶;³`®'² ´Â½N³K¤¨®�®¥� ª[®'�¬ £�¬½M¢¥¯»¢¥´µ³K½ ³`¶�¢¥©¨��·#¼ ³`ª-� ®%¯»¢£³`®�¯` �¦¨� ×@½¨�¬¦NÈ¡´¸¢¥©}¯`½
�Ø�¢£�¬½[ '´¸³K½�´µ½_¢£³�Û��Ð ¯` mÈ"¯` "¤[ £�¬¦�Èq©¨�¬½�³K¤¨®ã�Ø�¢£�¬½[ '´¸³K½�È]¯` ã´µ½_¢£³ 2Ã3 4n�»Û��Ð Á��¬« ¯`¤[ £�
¢¥©[´µ "¶É³`®%²â´µ½[¦[¤[«�¬ ]¯`½å³`®'´µ�¬½M¢¥¯»¢¥´¸³K½å³K½å¢¥©[��²�¯`½[´¸¶;³K°µ¦ Ó Û �Ð ¤[½[¦¨� ®"È¡©[´Â«'©å´¸¢r´µ   =�c)
¢¥©¨�5Á�³K¤[½[¦[¯»®¥§�³`¶PÛ��Ð Ü�áI³gª[®¥³`ª�� ®'°µ§�³`®'´¸�¬½_¢ Ó Û��Ð À¨Èã�5«³K²�²�¤¨¢£�5¢¥©¨��¦�´&%-� ®'�¬½M¢¥´µ¯`°Â 
³`¶5¢¥©¨�(¯`°¸¢£� ®%½[¯»¢¥´µ½¨ÝE¶É³`®'² ¯`½[¦�À]¢¥©�¤[  Àr¢¥©¨��½¨� ÝK¯»¢¥´¸Ö`�� ¥´¸ÝK½�¢¥©[¯»¢å¯»®¥³K £�(¶É®'³K²+³K¤¨®

è»é



«'©¨³K´µ«�q³`¶�³K¤¨¢YÈ]¯»®'¦�½[³`®'²�¯`°[´µ m¯»Á� £³`®¥Á��¬¦�ÜPá7©¨�7«³K½[« °Â¤[ ¥´¸³K½g¶;³K°µ°¸³cÈ¡ 8¶;®¥³K²�¶Ú¯`«¢�¢¥©[¯»¢
¢¥©¨�� £§±²�Á�³K°µ ]³`¶P¾��Ð ¯`½�¦�¾ �0~�� ¯»Ý`®¥� ��¢£³�¯`°µ°�³`®'¦[� ®'  Ü
��>���>@<Ú<;�[��� ��6$K¨6 � U}<*<���-,%b)A��%I-i<�%(#T)���U����0/ ¾ �x~�� !�- 7 %, =�c)+% 7 O9 yuF

�
} Z �� 7 )A��%-i<�%(#T)���U��`�0/ ¾ Ð&!�- \ ��!�)$)+% �	- y��

�
} j � ��% �Z F

�
Ë��

�
ß B !��sp A #j

���������� m�0��« ¯`½,È7®'´µ¢£�
¾ �x~ � Ë yN!Ú¾ �x~�� Ì�¾��Ð #�ß`!Ú¾��Ð Ì�¾ Ð # } ßt¾ Ð

Ë ¾ Ð ß 3 Ð . ! ��Üµç é/#
È¡©¨� ®¥� 3 Ð ´Â r¯� ¥¤[²â³`¶P ¥²�³�³`¢¥©[´µ½¨Ýg³`ª�� ®'¯»¢£³`®' ¬À�¯`½[¦, £³�´Â r¯� ¥²�³�³`¢¥©[´µ½¨Ýg³`ª�� ®'¯»¢£³`®¬Üv"³K½[ £�x]�¤¨�¬½_¢¥°¸§`À�´¸¶eÈã��È¡®'´¸¢£�#�¬´¸Ý`�¬½¨¶Ú¤[½[«¢¥´¸³K½� ]³`¶P¾ �x~�� ¯`  M � Ð �� À[È"��©[¯=Ö`�M'3 Ð M � Ð �� M Ë M'3 Ð ¾ � �0~�� ¾ p ��x~�� M � Ð �� M IR?! �	#�F p �

�
S ! ��Üµç`ç0#

á7©[¯»¢�´µ  À8È"�,©[¯¬Ö`� _ _ !Ú¾ �x~�� Ì�¾ Ð # M � Ð �� _ _ ] ^ � �0~ � Ë B !�� p A�#%Ü��0��©�¯¬Ö`��¯� ¥´µ²�´Â°µ¯»®
�¬ £¢¥´µ²�¯»¢£�#´¸¶ M � Ð �� ´µ m®¥� ª�°µ¯`«�¬¦�Á_§�¯`½��¬´¸Ý`�¬½¨¶Ú¤[½[«¢¥´¸³K½�³`¶�¾ Ð Ü�á¡©¨�7ª[®¥³�³`¶�³`¶�á7©¨� ³`®¥�¬²
ç»Ü Æ�« ¯`½�½¨³cÈBÁ���¯»ª[ª�°Â´¸�¬¦�À±¯`½[¦,¢¥©¨�5®¥�¬ '¤[°¸¢r¶;³K°µ°¸³=Èq  Ü

� � ������� �	��� 	 � ����  ��� ����

	G� � � �n�P� �O� ���z�P��� ���	�s��� �������
UV� ¢I¤[ I ¥¤[²�²�¯»®%´43 �8³`¶±³K¤¨®I¯`½[¯`°¸§± ¥´µ �¤[ª�¢£³7¢¥©[´µ Vª-³K´Â½M¢ ÜIá¡©¨��·#´¸®'´µ«%©[°¸� ¢º¹�¢£³»¹Y¼q�¬¤[²�¯`½[½
³`ª-� ®%¯»¢£³`®e¾ ¿ È"¯` �×�®' £¢V¯»ª[ª[®'³¬Ø¨´µ²�¯»¢£�¬¦5Á�§k¯¡¦[´µ¯»Ý`³K½[¯`°»³`ª�� ®'¯»¢£³`®¬À»Þ ¿ Ë Í ,Ð%Ñ A ? Ð ¾ ¿ ? Ð Ü� ©[´Â°¸��¢¥©¨�ã³`ª-� ®%¯»¢£³`®' s? Ð ¾�¿ ? Ð ¦¨� ª��¬½[¦5³K½[°µ§k³K½�¢¥©¨�mÁ�³K¤[½�¦[¯»®¥§#¦[¯»¢¥¯7³K½ Ó Û Ð À»¢¥©¨� § £¢¥´µ°µ°±¦¨� ª��¬½[¦�³K½�¢¥©¨�¡³`¢¥©¨� ®�Á�³K¤[½[¦[¯»®'§�«³K²�ª�³K½¨�¬½_¢¥  Ó Û ,b. E �Ë | ÀM¢¥©¨®'³K¤¨ÝK©�¾ ¿ ÜP�0�
×[®' £¢8®¥� ª@°µ¯`«�¬¦X? Ð ¾m¿N? Ð ÀM¯`«¢¥´µ½[Ý�³K½�Ê Q ! Ó ÛC#%ÀMÁ�§g¾ Ð ÀM¯`«¢¥´µ½¨Ý�³K½�Ê Q ! Ó Û Ð #%Ü8á7©¨�r³`ª¨¹
� ®'¯»¢£³`®¡¾ Ð ©[¯` ]¢¥©¨�5 ¥¯`²��� ¥ª-�¬«¢£®%¤[² ¯` �? Ð ¾�¿ ? Ð À¨Á�¤¨¢] £¢¥´µ°µ°-¦¨� ª��¬½[¦[ "³K½�¢¥©¨�5³`¢¥©¨� ®
Á-³K¤�½[¦[¯»®¥§g«³K²�ª�³K½¨�¬½_¢¥  Ün;¡³cÈã� Ö`� ®¬À¨�¬¯`«%©å¾ Ð ´µ �« °¸³K ¥�¬°¸§�¯»ª[ª[®¥³=Ø±´µ²�¯»¢£�¬¦�Á�§�¯� ¥´µ²�´Ù¹
°µ¯»®�³`ª�� ®'¯»¢£³`®m¾ �Ð ¢¥©�¯»¢�´µ 8¦¨� ×�½¨�¬¦gÁ�§�È"¯=§�³`¶�¯ Ô ¹Y©�¯»®'²�³K½[´µ«]�Ø±¢£�¬½[ ¥´µ³K½g¢£³�¯#®¥� ÝK´¸³K½
È¡´¸¢¥©(³K½[°¸§,³K½¨��Á�³K¤[½[¦[¯»®¥§,«³K²�ª�³K½¨�¬½_¢ Ü5á7©¨�¬ £��³`ª�� ®'¯»¢£³`®' #¾ �Ð À�³`®¬À��x]�¤[´¸Ö»¯`°¸�¬½M¢¥°µ§`À
¢¥©¨�¡³`ª�� ®'¯»¢£³`®' "¾ �x~�� À±©[¯=Ö`�q¢¥©¨�k ¥¯`²��k £ª��¬«¢£®'¯`°�¯` £§±²�ª[¢£³`¢¥´Â«  ã¯` ã¢¥©¨�z? Ð ¾ ¿ ? Ð À�¯`½[¦¯»®¥�!´µ½�¦¨� ª��¬½[¦¨�¬½_¢q³`¶ Ó Û Î Ào¶;³`®g�a�Ë | Ü � ½��¬¯`«'©t £¢£� ªVÀoÈã��©�¯¬Ö`�!²�³=Ö`�¬¦E¢£³=È]¯»®'¦E¯
 ¥´µ²�ª�°µ� ®"¯»ª[ª�®¥³¬Ø¨´µ²�¯»¢¥´¸³K½å³`¶P¾ ¿ Èq©[´µ°¸�k²�¯`´µ½_¢¥¯`´µ½[´µ½¨Ý�¢¥©¨��¯` £§±²�ª[¢£³`¢¥´Â«  ]³`¶o´¸¢¥ r ¥ª-�¬«Ò¹
¢£®'¤[²,Ü � ¢�´µ �¢¥©[´µ � £�x]�¤¨�¬½[«�å³`¶¡¯»ª[ª�®¥³¬Ø¨´µ²�¯»¢¥´¸³K½� �¢¥©[¯»¢�°¸�¬¯`¦1¤[ �¢£³�¢¥©¨�å¶É³K°Â°¸³=È¡´Â½¨Ý
¯` ¥ £� ®¥¢¥´¸³K½VÜ
�IHe�_>@�c��J��V6$K¨6b� ��% -i<�%(#T)���U�� �;/ ¾m¿b7 %T)+%���l!� %-D� > � \ %� Oe��U� 7 �c a)A��%D "U��aO(%,��0/ #����m<��� %, �)A-b�;/ 354 �»Û �� 7 Z=/�U��)A��%,�(Z � > -� 7 %T)+%���l!� %-I)A��% \ %,!SRc�X)+% 7 ��%(�	-�U��e%�0/ %e�f#� Oe�cU� 7 ����9d#����m<��� %, �) �i =�*) #���U� �)�!A XR&�lU > )�! < > !$#,!�)�!i%�-�
 j

è±ç



� ½�¢¥©¨�! ¥¢¥¯»¢£�¬²��¬½M¢g³`¶r¢¥©[´Â �¢¥©¨� ³`®¥�¬²�Ào¢¥©[��ª�©¨®%¯` £� �£½¨³`¢�«³K¤[½M¢¥´Â½¨Ý(²�¤[°¸¢¥´¸ª@°µ´µ« ´Ù¹
¢¥´¸�¬ ���´µ r´µ½_¢£�¬½[¦¨�¬¦å¢£³� '¯¬§å¢¥©[¯»¢r¢¥©¨��¯` £§±²�ª[¢£³`¢¥´Â«  r³`¶ � !Ú¾m¿ #]²�¯=§�½[³`¢7´µ½[¦[´µ« ¯»¢£�#¢¥©¨�
�Ø±´µ ¥¢£�¬½[«�å³`¶¡²�³`®¥�å¢¥©[¯`½t³K½¨��Á�³K¤[½[¦[¯»®¥§0«³K²�ª�³K½¨�¬½_¢gÈ¡´¸¢¥©E¢¥©¨�å ¥¯`²��åÈã�¬´µÝK©M¢£�¬¦
²��¬¯` ¥¤¨®¥�`Ü

���������� �á7©¨� ³`®'�¬² ç»Ü Æ�¢£�¬°µ°µ #¤[ k¢¥©¨��¯` £§±²�ª[¢£³`¢¥´µ«  #³`¶ � !Ú¾�¿ #k¯»®'�g¦[� ¢£� ®'²�´µ½¨�¬¦�Á�§
� !ÚÞ�¿g#%Àq¯`½[¦ È"�|��½¨³cÈ � !ÚÞ�¿ #(Ë�� ,Ð%Ñ A � ! ? Ð ¾�¿N? Ð #�Ë�� ,ÐÒÑ A � !Ú¾ Ð #%Ü �"�¬« ¯`¤[ £�
¾ �Ð ËN¾ Ð Ì �]Ð À�È¡©¨� ®¥� _ � M � Ð �� . �"Ð	M � Ð �� � ] ^ � �x~�� � _ Ë ! F p A

�
#%À�¶É³`®"�¬´¸Ý`�¬½¨¶Ú¤[½[«¢¥´µ³K½[  M � Ð ��

³`¶7¾��Ð Àe¢¥©[��ª[®¥³�³`¶]³`¶rá7©¨� ³`®¥�¬² ç»Ü Æ,ÝK´¸Ö`�¬ �¤[ �¢¥©[¯»¢ � !Ú¾��Ð # � � !Ú¾ Ð #%ÜB��¢�¶É³K°Â°¸³=È¡ 
¶É®¥³K² v"³`®¥³K°µ°µ¯»®'§ ��Üµç�¢¥©�¯»¢ � !Ú¾��Ð # � � !Ú¾ �0~�� #%ÜXUI� ¢ � !Ú¾ �x~�� #kË yuF Ð d } Ào°µ´µ £¢£�¬¦0´µ½
½¨³K½[¦¨�¬«®¥�¬¯` '´µ½¨Ý�³`®'¦¨� ®=Ü�á7©¨��« °µ¯` ¥ '´µ« ¯`°��¬´¸Ý`�¬½_Ö�¯`°Â¤¨��¯` £§±²�ª[¢£³`¢¥´µ«  rÝK´µÖ`��¤[ 

F Ð d � � @?X! Ó Û Ð . ¾ ¿ Ï �0~ # 	 Alk-� 4 p Al� .
È¡©¨� ®¥�`À?! Ó Û Ð . ¾ ¿ Ï �x~ #�Ë !aè�� # p � 4 p Al��� ³K°	yN!43 . L #�=B� � Ó Û Ð �/y=é } _ ¾ ¿ Ï �x~ !43 . L #>I ç }bS
á7©_¤�  À¨Èã��©[¯¬Ö`��¢¥©[��¶É³K°Â°¸³=È¡´Â½¨Ýg�x]_¤[´µÖ�¯`°¸�¬½�«� 9

� !Ú¾m¿ # � � !ÚÞ�¿ #8Ëzw ,ÐÒÑ A � !Ú¾ Ð # ¯`½[¦ � !Ú¾ Ð # � � !Ú¾��Ð # � � !Ú¾ �x~ � # S
á7©[¯»¢ã´Â 8¢£³� '¯¬§`À±¯` £§�²�ª[¢£³`¢¥´µ« ¯`°µ°¸§`À � !Ú¾ ¿ #8 £ª�°Â´¸¢¥ 8´µ½_¢£³�¯»¢ã²�³K £¢DE�¦[´µ 4t£³K´µ½_¢� £� ¢¥  À��¬¯`«'©
³`¶8È¡©[´µ«%©�´µ ¡¯` ¥§�²�ª�¢£³`¢¥´µ«�¢£³ !A@ � ?! Ó Û Ð . ¾ ¿ Ï �x~ #�# Alk-�Ù4 p Al� À@¶É³`®# £³K²�� | Àoç I | I E-Ür¨®¥³K²T¢¥©[´µ qÁ��¬©[¯¬Ö±´¸³`®¬À@Èã�g« ¯`½(¦[� ¢£� ®'²�´µ½¨��È¡©¨� ¢¥©¨� ®k¢¥©¨� ®¥� ���e% Ö`³K´µ¦[ q´µ½�Ûd¯`½[¦�À-´¸¶
 £³¨À�Á�³K¤[½[¦(¢¥©¨��Ö`³K°Â¤[²���³`¶m�¬¯`«'©�¶É®¥³K² ¯»Á�³=Ö`�`Ü ;¡³cÈã� Ö`� ®¬Ào´¸¶p�I�Ë | ÀV¯`½[¦ Ó Û Î ¯`½[¦
Ó Û Ð ©[¯=Ö`��¢¥©[�� ¥¯`²��"!ÚÄ�Ì�ç0#Y¹Y¦[´µ²��¬½[ ¥´¸³K½[¯`°IÈã�¬´µÝK©M¢£�¬¦�²��¬¯` ¥¤¨®'�`À@¢¥©¨��¯` £§±²�ª[¢£³`¢¥´µ«  
³`¶ � !Ú¾ Î #¡¯`½[¦ � !Ú¾ Ð #q¯»®¥��¢¥©¨�� ¥¯`²��`Ü �"�¬« ¯`¤[ £�g³`¶m¢¥©�´µ  À � !Ú¾�¿ #q²�¯=§�½¨³`¢5´µ½[¦[´Â« ¯»¢£�
¢¥©¨���Ø¨´µ £¢£�¬½[«�5³`¶ Oe�*)A� ©¨³K°¸�¬ ¬À¨Á�¤¨¢r³K½[°¸§!¢¥©[¯»¢7¢¥©¨� ®'��´µ  -���a% ª�¯»®¥¢r³`¶ Ó ÛNÈ¡´¸¢¥©å¢¥©¨�
¯»ª[ª[®¥³`ª[®%´µ¯»¢£�5Èã�¬´µÝK©M¢£�¬¦(²��¬¯` ¥¤¨®¥�`Ü

UV� ¢o¤[ V®¥�¬²�¯»®e�#¢¥©[¯»¢I¢¥©[´Â �¢¥©¨� ³`®¥�¬²�´µ²�ª�°Â´¸�¬ �¢¥©[¯»¢I¢¥©[�m©[´¸ÝK©5�¬½[� ®¥Ý`§�¯` £§±²�ª[¢£³`¢¥´µ«  
³`¶�¢¥©¨�g £ª��¬«¢£®'¤[² ³`¶�¢¥©¨�g·k¼Ç²�¯»ª0¾�¿å« °¸�¬¯»®'°¸§�´µ½�¦[´µ« ¯»¢£��´µ¶8¢¥©¨��®'� ÝK´¸³K½(´Â q ¥´Â²�ª�°¸§_¹
³`®q²�¤[°¸¢¥´¸ª�°µ§M¹Y«³K½[½[�¬«¢£�¬¦�Ü

� �V����x�����������P����� �P���	�
á7©¨��ª[®¥³`Á�°¸�¬² ³`¶�¢¥©¨��ª[®¥� Ö±´¸³K¤[ k«'©[¯»ª�¢£� ®kÈ]¯` #Ý`� ³K²�� ¢£®'´Â«�´Â½�½[¯»¢¥¤¨®'�`À-Á��¬« ¯`¤[ ¥��¢¥©¨�
·k¼/²�¯»ª}¾�¿�´µ å¦¨� ×�½[�¬¦�Á�§�¢¥©¨��Ö`³K°¸¢¥¯»Ý`�0¢£³�« ¤¨®'®¥�¬½M¢å²�¯»ª[ª@´µ½¨Ý�³K½ ¢¥©¨� %, �)�!��e%

è`è



Á-³K¤�½[¦[¯»®¥§`À�´µ½[« °µ¤[¦�´µ½¨Ý5¢¥©¨�#´µ½_¢£� ®'´¸³`®"Á-³K¤�½[¦[¯»®'´¸�¬ ¬Üsv]°¸�¬¯»®%°¸§`À�´µ¶�³K¤¨®ãÝ`³K¯`°�´Â m¢£³�¦¨� ¢£�¬«¢
´µ²�ª�� ®¥¶;�¬«¢¥´¸³K½[ r´µ½,¢¥©[��´µ½_¢£� ®'´¸³`®r³`¶mÛ#À�¢¥©[¯»¢q´µ 7¢£³! ¥¯=§`À@´¸¶oÈã��¦¨³�½¨³`¢q¯`°¸®¥�¬¯`¦¨§d�±½¨³=È
 ¥¤[«'©}¦[� ¶É�¬«¢¥ ,�Ø¨´µ £¢ Àk¢¥©¨�¬½NÈ"�� ¥¤¨®¥�¬°µ§�« ¯`½[½¨³`¢å¢¥¯��`��²��¬¯` '¤¨®¥�¬²��¬½_¢¥ ,¢£³�©¨�¬°¸ª}¤[ 
« ¯`°µ« ¤[°µ¯»¢£�"¢¥©¨�] £ª��¬«¢£®'¤[² Á@¯` £�¬¦�³K½�×¨Ø¨´µ½¨Ý¡ª-³`¢£�¬½_¢¥´µ¯`°µ I³K½�¢¥©¨�ã´µ½�¯`« «�¬ ¥ ¥´¸Á�°µ�`À�´µ½_¢£� ®'´¸³`®
Á-³K¤�½[¦[¯»®'´¸�¬ ¬Ü�á¡©¨�å¶É³K°µ°µ³=È¡´µ½[Ý( £�¬«¢¥´¸³K½1®'� ¶É³`®'²�¤[°µ¯»¢£�¬ g³K¤[®�]�¤¨�¬ £¢¥´µ³K½t ¥³�¢¥©�¯»¢�³K½[°¸§
²��¬¯` ¥¤¨®¥�¬²��¬½M¢¥ ,³K½ ¢¥©¨�0³K¤¨¢£� ®�Á�³K¤[½[¦�¯»®¥§`À Ó Û A Àk¯»®'�0®¥�x]_¤�´¸®¥�¬¦ ¶É³`®(« ¯`°µ« ¤[°µ¯»¢¥´¸³K½VÜ
á7©[´µ r´µ r²�³`®¥��´µ½d�`� � ª�´Â½¨Ý�È¡´¸¢¥©å¢¥©¨��²�� ¢¥©¨³±¦[ ]³`¶8½¨³K½[¦¨�¬ £¢£®%¤[«¢¥´¸Ö`�5� Ö»¯`°µ¤[¯»¢¥´¸³K½�Ü

æ ¤¨ª[ª�³K £�r¢¥©[�7Á�³�¦¨§gÛ�´µ m´µ½M¢£� ®'®'¤¨ª[¢£�¬¦�½[³`¢�Á_§gÖ`³K´µ¦� �Á�¤¨¢8Á�§�¯5×�½[´µ¢£�7«³K°µ°¸�¬«¢¥´¸³K½
³`¶# '²�³_³`¢¥©�°¸§�Á�³K¤[½[¦[�¬¦Eª�� ®¥¶;�¬«¢�´µ½[ '¤[°µ¯»¢£³`®'  Ü?�k �´µ½1¢¥©¨�,ª[®'� Ö�´¸³K¤� � £�¬«¢¥´¸³K½�À Ó Û A´µ q¤�½[¦¨� ®' £¢£³�³±¦,¢£³!Á���¢¥©¨��Á�³K¤[½�¦[¯»®¥§�³`¶�¢¥©¨��®'� ¶É� ®¥�¬½�«��®¥� ÝK´µ³K½�Û�� A À-¢¥©¨��Á�³K¤[½[¦[�¬¦
«³K²�ª�³K½¨�¬½M¢]³`¶ 2Ã3 4n� Ó Û A À¨¯`½[¦ Ó Û Ð À�ç$D | I E-À±È¡´µ°µ°@¦¨�¬½¨³`¢£�k¢¥©¨�#Á-³K¤�½[¦[¯»®¥§g³`¶I¯`½
´µ½[ ¥¤[°Â¯»¢£³`®¬Ü �º½,¢¥©[´µ q £� ¢£¢¥´µ½¨Ý¨À@½¨³!« ¤¨®'®¥�¬½M¢¡È¡´µ°µ°-ª�¯` ¥ ¡¢¥©¨®¥³K¤¨ÝK© Ó Û Ð Àeç D | I E-Ü]�0�
²�¯`´µ½_¢¥¯`´µ½�©_§_ª�³`¢¥©¨�¬ £�¬ C;�ç�¯`½�¦ ;kè�´µ½å¢¥©[´µ r ¥�¬«¢¥´¸³K½�¯`½[¦VÀ[¯` 7Á�� ¶É³`®'�`À[È7®'´¸¢£�5Ê ¿ ¶É³`®
¢¥©¨�q¦[´µÖ`� ®¥Ý`�¬½[«�¡¶;³`®'²Ç³`ª-� ®%¯»¢£³`®ãÊ8¿�ËàÌ � � Ô�� Ü8�0�k²�³±¦¨�¬°¨¢¥©¨�qª-³`¢£�¬½_¢¥´µ¯`°�¢¥©[¯»¢ã´µ 
´µ½[¦[¤[«�¬¦!¢¥©¨®¥³K¤[ÝK©¨³K¤¨¢7Û Á_§�¯�Ö`³K°¸¢¥¯»Ý`� WoÀ¨´µ²�ª�³K £�¬¦!³K½ Ó Û A ³K½�°¸§`À¨¯` ]¢¥©¨�5 £³K°µ¤¨¢¥´¸³K½
¢£³�¢¥©¨��²�´¸Ø��¬¦åÁ�³K¤[½[¦�¯»®¥§M¹�Ö»¯`°µ¤¨�kª[®¥³`Á@°¸�¬²

Ê�¿ [ Ë é�´µ½�Û[ Ë W�³K½ Ó Û A ! �_Üµç0#f
� Ô � [ Ë ég³K½ Ó Û Ð . ¶;³`®�ç�D | I E S

�0�r½¨³=Ètª[®¥³cÖ`�m¢¥©¨�ã�Ø±´µ ¥¢£�¬½[«�ã³`¶¨È"�¬¯��� £³K°Â¤¨¢¥´¸³K½[ �¢£³k¢¥©¨�"²�´ÙØ±�¬¦�ª[®¥³`Á@°¸�¬² ! �_Üµç0#%Ü
�0��È7®'´µ¢£�#Ê�¿�5 5b7I¶;³`®7¢¥©¨��]�¤[¯`¦¨®%¯»¢¥´µ«#¶É³`®%² ¯` ¥ £³±« ´µ¯»¢£�¬¦,È¡´µ¢¥©�Ê8¿¨À¨¢¥©[¯»¢¡´Â  À

Ê8¿ 5 5b7 ) � ~ � 5 � Ô�� 5!Ä/3 S ! �_Ü èb#
æ ¤¨ª[ª�³K £��¢¥©[¯»¢5¯, £³K°µ¤¨¢¥´µ³K½�À�� \ =V? Q ! ÛC#¡�Ø¨´µ £¢¥  Ü UV� ¢ � Á���¯`½M§(³`¢¥©¨� ®5�Ø±¢£�¬½[ ¥´¸³K½
³`¶nW�´µ½ j A !aÛC#%Ü��0®%´¸¢¥´µ½¨Ý � Ë�� \ ß ! � Ì�� \ #%À[Èã�� £� ��¢¥©[¯»¢
Ê8¿ 5 � 7�Ë � ~ � � � Ô�� � Äb3�ËNÊ8¿ 5 � Ì�� \ 7±ß�è � ~ � � \ � Ô�� ! � Ì�� \ #�ß1Ê�¿�5 � \ 7 S
�"¤[¢ À[Á��¬« ¯`¤[ £��� \  £³K°¸Ö`�¬ *! �_Üµç0#r¯`½[¦2! � Ì�� \ #"Ö»¯`½[´µ '©¨�¬ ]³K½ Ó Û A À¨Èã�[��½¨³cÈ ¢¥©[¯»¢
� ~ � � \ � Ô�� ! � Ì�� \ #�Ë � ~ ¦[´¸Ö�!�! � Ì�� \ # Ô � � � \ #�Äb3,Ë � �x~ ! � Ì�� \ # f � Ô � � \ Ä � Ë}é .
¶É®¥³K² È¡©[´µ«%©�´Â #¶É³K°µ°µ³=È¡ #¢¥©[¯»¢�Ê8¿ 5 � 77ÅÊ8¿ 5 � \ 7�Ü�á7©�¤[  ÀVÈ"�� £�¬¯»®'«%©0¶É³`®�¯, £³K°µ¤¨¢¥´¸³K½
¢£³a! �_Üµç0#7Á_§,²�´µ½�´µ²�´43¬´µ½[Ý�¢¥©¨���¬½¨� ®¥Ý`§å¶;¤�½[«¢¥´¸³K½[¯`°VÊ�¿ 5 � 7�À@¦[� ×�½¨�¬¦�´µ½2! �_Ü èb#%À@³cÖ`� ®#¯
 £� ¢ o A\ !aÛC#%À�¦¨� ×�½[�¬¦,¯` 7¶;³K°µ°¸³=Èq  Ü
� ��� �e9É�c9;> �	�-6$K±6 k ���a�� "9 � � ç � è Z \ % 7 % �� %Io �\ !aÛC#kË y � =2j � !aÛC# _ � ËW �� Ó Û A !A )A��% )��0�f#�%I-T% �-T% } j

è`Æ



�IHe�_>@�c��J �-6$K¨6&� ��%I�l!4'X% 7 < �0�fO > %,� � � j � 
����	-l�aU� "! ",U�%g-� > U�)�!$�� !� |)A��% \ %(� %-,% "-,% /,���I�� "9 W = j�Alk Q ! Ó Û A #j
���������� rá7©¨��©_§_ª�³`¢¥©¨�¬ '´µ r¢¥©[¯»¢zW = j Alk Q ! Ó Û�#]¯`°µ°¸³cÈ¡ ¡¤[ 7¢£³!¯` ¥ £� ®'¢¡¢¥©[¯»¢ o A\ !aÛC#
´µ q½[³`¢¡�¬²�ª[¢�§`ÀV ¥´µ½[«��¢¥©¨��·#´¸®%´µ«'©[°µ� ¢¡¦[¯»¢¥¯&{ A W0³K½ Ó ÛB©[¯` k¯�¤[½[´ ]�¤¨� Ô ¹Y©[¯»®'²�³K½[´Â«
�Ø�¢£�¬½[ '´¸³K½�Ü � ¢�´µ ,½¨³`¢�´µ²�²��¬¦[´µ¯»¢£�¬°¸§ ³`Á_Ö±´¸³K¤[ å¢¥©[¯»¢�¢¥©¨�0�¬½¨� ®¥Ý`§ ¶;¤�½[«¢¥´¸³K½[¯`°5Ê�¿
¯`«'©[´¸� Ö`�¬ �¯�²�´µ½[´µ²�¤[² ³K½ o A\ !aÛC#%Ü�;q³=È"� Ö`� ®¬Àe´µ¢k´µ kÁ�³K¤[½[¦[�¬¦�¶;®¥³K²TÁ-�¬°µ³=ÈÁ_§@;kè
 £³�¯`½0´µ½¨×@²�¤[²T�Ø¨´µ £¢¥  Ü�UI� ¢*F0Á��g¢¥©[´µ 5´Â½¨×�²�¤[²,Ü�á¡©¨�¬½�¢¥©¨� ®¥��´µ 5¯� £�x]_¤[�¬½[«��³`¶
¶;¤[½�«¢¥´¸³K½[ Cy � Ð } ' o A\ !aÛC#m ¥¤[«'©�¢¥©[¯»¢]Ê ¿ 5 � Ð 7oÅ�Ê ¿ 5 � Ð-{ A 7�¯`½[¦Ç°Â´µ²Ð�C A Ê ¿ 5 � Ð 7-Ë`FVÜn��¢
´µ r�¬¯` £§å¢£³�«%©¨�¬«e�,¢¥©[¯»¢

Ê ¿�� [ ß �
è � ß1Ê ¿�� [ Ì �

è � Ë ç
è y=Ê ¿ 5 [ 7±ßtÊ ¿ 5 � 7 } . ! �_Ü Æb#

È¡©¨�¬½[«�
Ê8¿ � � Ð Ì�� ,

è � Ë ç
è y=Ê8¿�5 � Ð 7±ß�Ê8¿ 5 � , 7 } Ì�Ê8¿ � � Ð ß � ,

è � S ! �_Ü �N#
�ã�¬« ¯`¤� £��! � Ð ß � , # � è= o A\ !aÛC#%À�Èã�g�±½¨³cÈ ¢¥©[¯»¢qÊ ¿���� � { �
	Q�� ÅRFVÜ v"³K½� £�x]_¤[�¬½M¢¥°¸§`À! �_Ü �N#r´µ²�ª@°µ´¸�¬ "¢¥©[¯»¢

Ê8¿ � � Ð Ì � ,
è � I ç

è y=Ê8¿ 5 � Ð 7±ß�Ê8¿ 5 � , 7 } ÌVF S ! �_Ü �b#
v]°¸�¬¯»®'°¸§`À_¢¥©¨�7®'´µÝK©M¢º¹Y©[¯`½�¦� ¥´µ¦[�r³`¶ ! �_Ü �b#8¢£�¬½[¦� �¢£³[3 � ®'³�¯`  | ¯`½�¦�Eg¢£�¬½[¦�¢£³�´Â½¨×�½[´¸¢�§`Ü��¢�¶É³K°Â°¸³=È¡ !¶;®¥³K² UI�¬²�²�¯1è�Ü èE¢¥©[¯»¢ y � Ð } ´Â �¯ v]¯`¤[«%©M§� ¥�x]_¤¨�¬½�«��´µ½Rj A !aÛ�#� £³
¢¥©¨� ®¥�g´µ ¡¯!¶;¤�½[«¢¥´¸³K½ �@=aj�A !aÛC#r¢£³!È¡©�´µ«'©�´¸¢¡«³K½_Ö`� ®¥Ý`�¬  Ü5á7©¨��«³K½M¢¥´Â½_¤[´µ¢Y§,³`¶�¢¥©¨�
¢£®'¯`«��³`ª�� ®'¯»¢£³`®7�¬½[ '¤¨®¥�¬ ]¢¥©[¯»¢ � �gË WoÀ¨¯` 7¦¨�¬ '´¸®¥�¬¦,¯`½[¦�À±¶;³`®¡¯`½_§ M = o AH !aÛC#%À[¢¥©¨�
¶;¤[½�«¢¥´¸³K½[¯`°�Ê8¿ 5 ��ß � M 7e¢¥¯��`�¬ ¡´¸¢¥ 7²�´µ½[´µ²�¤[² ¯»¢ � ËNé±Ümá7©¨� ®'� ¶É³`®¥�`À

é�Ë Ä
Ä � iiii � Ñ H � ~ � ! �5ß � M # � Ô � ! ��ß � M #]Ä/3åË}è � ~ � � � Ô��aM Äb3 . ! �_Ü � #

 £³ �5´µ  Ô ¹Y©�¯»®'²�³K½[´µ«m´µ½�¢¥©¨�"È"�¬¯�� !;³`®8¦[´µ £¢£®'´µÁ�¤¨¢¥´¸³K½[¯`°4#[ £�¬½� £�`Ü��k« «³`®'¦[´Â½¨Ý¡¢£³k�¬°µ°µ´¸ª�¢¥´µ«
®¥� ÝK¤[°µ¯»®'´µ¢Y§q!Ú«¶�Ün5Ãè 74#%À-¢¥©¨��È"�¬¯��� £³K°µ¤[¢¥´¸³K½ �,´µ 7 ¥²�³_³`¢¥©�´µ½�Û#À-¯`½[¦�Ê�¿ ��Ë é!´µ½�¢¥©¨�
« °µ¯` ¥ ¥´µ« ¯`°I £�¬½[ £�`Ümá¡©¨� ®¥� ¶;³`®¥�`À¨¶É³`®q¯`½M§ M = o AH !aÛC#%À

� ~ ¦�´¸ÖP! M[Ô � � �g#]Ä/3,Ë � ~ ! �aM � Ô�� �#ß M Ê8¿ � #åÄb3 S ! �_Ü � #
á7©¨�5×[®' ¥¢7 ¥¤[²�²�¯`½�¦!³`¶o¢¥©¨��®%´¸ÝK©M¢º¹Y©�¯`½[¦, ¥´µ¦¨�#³`¶�! �_Ü � #r´Â  3 � ®¥³�¯`« «³`®'¦[´Â½¨Ý�¢£³@! �_Ü � #
¯`½[¦,¢¥©¨�� ¥�¬«³K½[¦,Ö»¯`½[´µ ¥©¨�¬ ]Á��¬« ¯`¤[ ¥��Ê8¿ � ) é�´µ½�Û#Ü æ ³�Èã��È¡®'´¸¢£�`À±¶É³`®%²�¯`°µ°¸§`À
� �x~ � �x~ ê ! � M # f � Ô � �!Ä � Ë � �x~ ! � M # f � Ô�� �åÄ � Ë � ~ ¦[´¸Ö�! M � Ô�� � #]Äb3,ËNé S

è �



�ã�¬« ¯`¤� £�¡¢¥©¨�¡®'¯`½¨Ý`�7³`¶-¢¥©¨�7¢£®'¯`«�k²�¯»ªVÀ ��ÀM´µ �¦¨�¬½� £�7´µ½�Ê Q ! Ó ÛC#%À�Èã�¡«³K½�« °µ¤[¦¨�]¢¥©[¯»¢
¢¥©¨��³K¤¨¢�È"¯»®%¦�½¨³`®'²�¯`°V¦¨� ®'´¸Ö»¯»¢¥´¸Ö`��³`¶ ��³K½ Ó Û Ð Àeç�D | I E-À�´µ v3 � ®'³!¯` k¦¨� ×�½¨�¬¦,´µ½
¢¥©[´µ rÈ"�¬¯��, £�¬½[ £�`ÜrP´µ½[¯`°µ°¸§`À"È"��ª[®¥³cÖ`��¢¥©¨�( £³K°µ¤¨¢¥´¸³K½�¢£³ ! �_Üµç0#�´µ �¤[½[´^]_¤¨��´Â½ j�A0!aÛC#%Ü æ ¤[ª[ª�³K £�`À
¢£³E¢¥©¨��«³K½M¢£®%¯»®¥§`À7¢¥©[¯»¢!¢YÈ"³t £³K°Â¤¨¢¥´¸³K½[ ��Ø¨´µ £¢�´µ½ j�A !aÛC#%À���¯`½[¦ � Ü á7©¨�¬½�À]¢¥©¨�
¦[´&%�� ®¥�¬½[«�X! �gÌ � #>= o AH !aÛC#%À@ £³�¶;®¥³K²â¢¥©¨��·#´¸Ö`� ®¥Ý`�¬½�«��á7©¨� ³`®'�¬²,À

Ê8¿ 5 �gÌ � 7�Ë � ~ � ! �gÌ � # � Ô�� �åÄb3�Ì � ~ � ! ��Ì � # � Ô�� � Äb3�ËNé S
á7©¨� ®¥� ¶;³`®¥�`À ! �!Ì � #�´µ �«³K½[ ¥¢¥¯`½M¢�¯` �¯�¶Ú¤[½[«¢¥´µ³K½�´µ½�Ê Q !aÛ�#%Ü �"�¬« ¯`¤[ £� ��Ë � ³K½
Ó Û A À[´µ¢r¶É³K°µ°µ³=È¡ r¢¥©�¯»¢ �gË � ³=Ö`� ®#¯`°µ°�³`¶�Û#Ü

�0�,È¡´µ°µ°ã¦¨�¬½¨³`¢£�,¢¥©¨�å £³K°µ¤[¢¥´¸³K½t¢£³ ! �_Üµç0#�Á�§ � \ Ü�á¡©¨³K¤¨ÝK©tÈã�d�±½¨³=Èâ¯`°¸®'�¬¯`¦¨§
¢¥©[¯»¢ � \ =`j�A0!aÛC#%ÀãÁ��¬« ¯`¤[ ¥��È"��¯»®¥��´Â½M¢£� ®¥�¬ ¥¢£�¬¦�´µ½1¢¥©¨�,·#´¸®'´µ«%©[°¸� ¢º¹�¢£³»¹Y¼q�¬¤[²�¯`½[½
³`ª-� ®%¯»¢£³`®¬À[È"��²�¤[ ¥¢]¦[� ¢£� ®'²�´µ½¨�5²�´Â½[´µ²�¯`°-«³K½[¦[´¸¢¥´µ³K½[ ]¤[½[¦¨� ®]È¡©[´Â«'©å¢¥©¨�5�Ø¨´µ £¢£�¬½[«�
³`¶m¯`½�³K¤¨¢YÈ]¯»®'¦�½¨³`®'²�¯`°e¦¨� ®'´¸Ö»¯»¢¥´¸Ö`��³`¶ � \ ´µ qÝK¤[¯»®'¯`½_¢£� �¬¦�¢£³å�Ø±´µ ¥¢q¯»¢ Ó Û A À�´¸¶�½¨³`¢
« °µ¯` ¥ ¥´µ« ¯`°Â°¸§`À[¯»¢¡°¸�¬¯` £¢7¯` q¯�¶Ú¤[½[«¢¥´¸³K½,´µ½,Ê Q ! Ó Û A #%Ü
�IHe�_>@�c��J �-6W�-6 � / Wa= j � k Q ! Ó Û A # Z�)A��% d)A��%�/�U� #T)�!$�� ���� � \ %('c!�-�)A-v!� Ê Q ! Ó Û A #j
���������� �UI� ¢ L = ?�AB! 2Ã3 40## ¥¤�«'©�¢¥©[¯»¢ L Ö»¯`½[´µ ¥©¨�¬ 5´Â½0¯,½¨�¬´¸ÝK©_Á-³`®%©¨³_³±¦(³`¶ Ó Û Ð Àç�D | I E-À�¯`½[¦,´µ ¡´µ¦¨�¬½_¢¥´µ« ¯`°µ°¸§�³K½[��´µ½,¯�½¨�¬´µÝK©MÁ�³`®'©¨³�³±¦!³`¶ Ó Û A Ü�á7©¨�¬½

� \ Ë L [�\ ß !ºç7Ì L # � \ ß L ! � \ Ì [�\ # .
È¡©¨� ®¥� [P\ ´µ �¢¥©¨� Ô ¹Y©[¯»®%²�³K½[´µ«��Ø�¢£�¬½[ '´¸³K½t³`¶�{ A W�¢£³�Û#Ü0á7©¨��³K¤[¢YÈ]¯»®'¦�½¨³`®'²�¯`°
¦¨� ®'´¸Ö»¯»¢¥´¸Ö`��³`¶ [P\ ©[¯` �Á-� �¬½��¬ £¢¥¯»Á�°µ´µ '©¨�¬¦�¤[½[¦¨� ®5¢¥©¨��ÝK´µÖ`�¬½�©_§_ª�³`¢¥©¨�¬ £�¬ ¬ÀI¯`½[¦0¢¥©¨�
³K¤¨¢YÈ]¯»®'¦�½¨³`®'²�¯`°ã¦¨� ®%´¸Ö�¯»¢¥´µÖ`�!³`¶ !ºç�Ì L # � \ ´Â �¢£®'´µÖ�´µ¯`°ã ¥´µ½[«��ç�Ì L ´µ �´µ¦¨�¬½_¢¥´µ« ¯`°µ°¸§3 � ®¥³!½¨�¬¯»® Ó Û A Üw� ¢7®¥�¬²�¯`´Â½[ r¢£³��¬ ¥¢¥¯»Á�°µ´µ ¥©�¢¥©¨���Ø¨´µ £¢£�¬½[«��³`¶o¢¥©[��³K¤¨¢YÈ]¯»®'¦�½¨³`®'²�¯`°
¦¨� ®'´¸Ö»¯»¢¥´¸Ö`�5³`¶ � \ ) L ! � \ Ì [P\ #%Ümá7©[´µ "¶Ú¤[½[«¢¥´¸³K½ � \  £³K°¸Ö`�¬ 

Ê�¿ � Ë Ê�¿ L ! � \ Ì L [�\ #�ËNÊ�¿ � \ ´µ½�Û
� Ë ég³K½ Ó Û Ð . ç$I | I E S ! �_Ü �b#

�ã�¬« ¯`¤� £� L ´µ r´µ¦¨�¬½_¢¥´µ« ¯`°µ°µ§�³K½¨��´µ½å¯�¢¥¤¨Á@¤[°µ¯»®r½¨�¬´¸ÝK©_Á�³`®'©¨³�³�¦!³`¶ Ó Û A À¨¢¥©¨�5¶Ú¤[½[«¢¥´¸³K½
Ê8¿ � \ ´µ � ¥¤¨ª�ª-³`®'¢£�¬¦E´µ½1¯0½¨�¬´µÝK©MÁ�³`®'©¨³�³±¦�³`¶5Û ¦[´µ 4t£³K´µ½_¢�¶;®¥³K² Ó Û A ÜEäk ¥´µ½¨Ý�¢¥©¨�
·k´µ®'´µ«'©�°¸� ¢ �#®¥� �¬½��Õ ]¶Ú¤[½[«¢¥´¸³K½!¶É®'³K²�á¡©¨� ³`®¥�¬²âè�Ü Æ�À¨Èã�5« ¯`½å®¥� ª�®¥�¬ £�¬½_¢"¢¥©[�q¶Ú¤[½[«¢¥´¸³K½
� \ ¯` 

� \ !43�#mË � ~ � ¿ Ï ~ !43 . � # !ÚÊ ¿/L ! � \ Ì [P\ #�# ! � #rÄ � S
è
�



á7©¨�r�Ø¨´µ £¢£�¬½[«�7³`¶-¢¥©¨�r³K¤¨¢�È"¯»®%¦�½¨³`®'²�¯`°¨¦¨� ®'´¸Ö»¯»¢¥´¸Ö`�r³`¶ � \ ¶É³`®m�¬¯`«'©3��z= Ó Û A ½¨³=È
¶É³K°µ°µ³=È¡ 5¶;®¥³K² ¢¥©[�� ¥²�³�³`¢¥©[½¨�¬ ¥ 5ª�®¥³`ª�� ®¥¢¥´¸�¬ #³`¶"¢¥©¨� �k®¥� �¬½ �Õ 5¶;¤�½[«¢¥´¸³K½0¯¬È]¯¬§�¶É®¥³K²
¢¥©¨��¦[´µ¯»Ý`³K½�¯`°aÜ

á7©¨� ³`®¥�¬²�  �_Üµç�¯`½[¦ �_Ü è�¯`°µ°¸³cÈÇ¤[ 5¢£³(¦¨� ×�½¨��¢¥©¨�!·k´µ®'´µ«'©�°¸� ¢º¹�¢£³»¹Y¼¡�¬¤�²�¯`½[½0³`ª¨¹
� ®'¯»¢£³`®�¾��¿ 9 j � k Q ! Ó Û A #$m j�Alk Q ! Ó Û A ##Á_§0¾��¿ WtË f

� Ô�� � \�_ Ó Û A Ü � ½0¶Ú¯`«¢ ÀPÈã�
²�¯¬§��Ø±¢£�¬½[¦�´¸¢¥ m¦[� ×�½[´¸¢¥´¸³K½g¢£³�j Alk Q ! Ó ÛC#�¯`½[¦�¯` ¥ £� ®¥¢"´¸¢¥ m £�¬°µ¶Â¹Y¯`¦ut£³K´µ½_¢¥½¨�¬ ¥ �!;³K½�¢¥©¨�
¯»ª[ª[®¥³`ª[®%´µ¯»¢£�7¦¨³K²�¯`´µ½P#VÈq´¸¢¥©g³K½[°¸§g²�´µ½¨³`®8¯`¦ut¥¤[ £¢¥²��¬½M¢¥ 8¢£³�¢¥©¨�7ª[®¥� Ö±´¸³K¤[ Pª�®¥³_³`¶Ú  Ü���¢
 £� �¬²� ã³K½[°¸§�½[¯»¢¥¤¨®'¯`°�¢£³�¯` ;��Èq©¨� ¢¥©¨� ®"¢¥©¨�7®¥�¬ ¥¤�°¸¢¥ �³`¶�¢¥©¨�qª[®¥� Ö±´¸³K¤[ � ¥�¬«¢¥´¸³K½��Ø±¢£�¬½[¦
¢£³�¢¥©[´µ 7½[� ÈB £� ¢£¢¥´µ½¨Ý¨Ü

á7©¨��²�¯`´µ½,®¥�¬ ¥¤�°¸¢]³`¶8¢¥©[´µ r £�¬«¢¥´¸³K½(´µ r¢¥©[¯»¢q¢¥©¨��¯` £§±²�ª[¢£³`¢¥´Â«  7³`¶ � !Ú¾��¿ #]ÝK´¸Ö`��¤[ 
½¨³�´µ½¨¶;³`®'²�¯»¢¥´¸³K½�®¥� ÝK¯»®%¦[´µ½¨Ý,¢¥©¨���Ø¨´µ £¢£�¬½�«��³`¶ãª�� ®¥¶;�¬«¢�´µ½[ ¥¤�°µ¯»¢£³`®' #´µ½�¢¥©¨��´µ½_¢£� ®'´¸³`®
³`¶rÛ5Ü�á7©�´µ #È¡´µ°µ°o¶;³K°µ°¸³cÈ�¶É®'³K² ¢¥©¨��ª�®¥� Ö�´µ³K¤[ 5¯»®¥ÝK¤[²��¬½_¢¥ �¯`½[¦0¶;®¥³K² UI�¬²�²�¯ �_Ü è�Ü
á7©[´µ �®¥�¬ ¥¤[°µ¢�¯` ¥ £� ®'¢¥ g¢¥©¨�å®'¯»ª�´µ¦t°¸³±« ¯`°µ´43¬¯»¢¥´¸³K½E³`¶¡¢¥©¨���¬´¸Ý`�¬½¨¶Ú¤[½[«¢¥´µ³K½[ �³`¶¡¾ �¿ ½¨�¬¯»®
¢¥©¨��Á�³K¤[½[¦[¯»®'§�³`¶]Û A ÀI¯`½[¦�¯=È"¯=§0¶É®¥³K² ¢¥©¨��³`¢¥©¨� ®�Á�³K¤[½�¦[¯»®¥§�«³K²�ª�³K½¨�¬½_¢¥  Ó Û Ð À¶É³`® | Ë ç . S:S:S . E-Ü�á7©�´µ �´µ �´µ½M¢£� ®'�¬ £¢¥´µ½¨Ý�Á��¬« ¯`¤[ ¥��¢¥©¨��¦[� ×�½[´¸¢¥´¸³K½�³`¶7¾ �¿ ÀP¢¥©¨®¥³K¤¨ÝK©
¢¥©¨��²�´ÙØ±�¬¦åª[®¥³`Á@°¸�¬² ! �_Üµç0#%À�7 �}%�- ´µ½_Ö`³K°¸Ö`�5¢¥©¨��³`¢¥©¨� ®qÁ�³K¤[½[¦[¯»®¥§!«³K²�ª�³K½¨�¬½M¢¥ ¬Ü

����� �
	����������������������� ��!#"��%$&"'�(��	���)+*,�-�."'$0/1����$&��� �32-���4��5�*6�7"'�8�� ½�³`®'¦¨� ®�¢£³(¯»ª[ª�°¸§�¢¥©¨��¢£�¬«%©[½[´ ]�¤¨�¬ �³`¶"¢¥©[��ª[®¥� Ö±´¸³K¤[ � ¥�¬«¢¥´¸³K½�ÀoÈã��²�¤[ ¥¢�ª[®¥³cÖ�´µ¦[�
¯`½�¯»ª[ª[®'³`ª[®'´µ¯»¢£���k®'� �¬½��Õ m¶Ú¤[½[«¢¥´µ³K½ �q¿ Ï ~ !43 . � #o¶;³`®�! �_Üµç0#%Ü��0�qÁ�� ÝK´µ½�È¡´¸¢¥© �k®¥� �¬½��Õ 
´µ¦¨�¬½_¢¥´¸¢Y§�È¡©[´µ«%©�À¨¶;³`®¡¯ Ô ¹Y©[¯»®%²�³K½[´µ«#¶Ú¤[½[«¢¥´¸³K½ [ À�« ¯`½,Á��5È7®'´µ¢£¢£�¬½

[ !43	#�Ë � �x~ ! �q¿�!43 . � # f � Ô � [ ! � #PÌ [ ! � # f � Ô�� �q¿ !43 . � #�#�Ä � ! � # . ! �_Ü �b#
È¡©¨� ®¥� �k¿�!43 . � #r´µ ¡¢¥©¨� �k®¥� �¬½ �Õ ¡¶Ú¤[½[«¢¥´¸³K½�¶É³`® 2Ã3 4 . Ä,Å Æ�³`¶8á7©[� ³`®¥�¬² è�Ü Æ�Ü �k q´µ¢
 £¢¥¯`½[¦[  À>! �_Ü �b#�´Â 5¤[½[©¨�¬°¸ª�¶;¤[°eÁ��¬« ¯`¤[ £��È"��©[¯=Ö`�!½¨³(¯,ª[®'´¸³`®%´��±½¨³cÈ¡°¸�¬¦¨Ý`��³`¶ [n_ �x~�� À¶É³`®gç�D | I E-À@³`®q³`¶ f

� Ô�� [ ³K½ Ó Û A Üráe³�®¥�¬ ¥³K°¸Ö`��¢¥©[´Â rª[®¥³`Á�°µ�¬²,À[È"��¯»ª[ª��¬¯`°�¢£³
¢¥©¨��¶;³K°µ°¸³=Èq´µ½¨Ýg¢£�¬«'©[½�´µ« ¯`° UV�¬²�²�¯ !;È¡©¨³K ¥�5ª[®¥³�³`¶eÈ"��È¡´µ°Â°�ª�³K £¢£ª�³K½¨� #-9
�ã��J.JE� �@6$K¨6�� U}<*<��	-T%:)A���*) W`= j Alk Q ! Ó Û A # �c 7d5 Ð = j Alk Q ! Ó Û Ð # Z�/,��� ç@D| I ENj � ��% )A��%�e%�%('c!�-�)A-[�a-� > U�)�!��� !A j A !aÛC# )i�&)A��%I�l!S'�% 7 <=�;�fO > %,�

Ê8¿ � Ë é !� Û
� Ë W �� Ó Û A ! �_Üµç é/#f

� Ô�� [ Ë 5 Ðd�� Ó Û Ð . ç$D | I E S
�0��¢¥¯��`�:9 � ¢£³EÁ���¢¥©[�( £³K°µ¤[¢¥´¸³K½�³`¶X! �_Üµç é/#�È¡´¸¢¥© W�Ë �q¿�!43 . � #�¯`½[¦�5 Ð Ëf
� Ô�� �q¿ !43 . � # _ �0~�� ÜB� ¢�¶É³K°Â°¸³=È¡ �¶É®'³K² ¢¥©¨��·k´µÖ`� ®¥Ý`�¬½[«�!á¡©¨� ³`®¥�¬²/¢¥©[¯»¢ ÀP¶É³`®�¯ Ô ¹

è �



©[¯»®'²�³K½[´Â«#¶;¤[½�«¢¥´¸³K½ [ À
é�Ë � �x~ ! [ f

� Ô � 9 � Ì 9 � f � Ô�� [ #åÄ � S ! �_Üµç`ç0#
��¶oÈã��¯`¦[¦E! �_Üµç`ç0#]¢£³ ! �_Ü �b#]È"��Ý`� ¢

[ !43�#�Ë � �x~ ê W f
� Ô�� �k¿ Ï ~ !43 . � #]Ä � . ! �_Üµç¬èb#

È¡©¨� ®¥���q¿ Ï ~ !43 . � #7Ë 9 � ! � #�Ì �q¿�!43 . � #%Ü�;q�¬½[«�`À�È"�g©�¯¬Ö`��ª[®¥³cÖ`�¬¦�¢¥©¨�g¶É³K°Â°¸³=È¡´Â½¨Ý
®¥�¬ ¥¤[°¸¢ Ü
���c>@?�>�:c9Â��9É> � �@6 � 6&� ��% � �e%(% �� -p/�U� =#T)�!$�� [/,��� � � j � 
nZ �q¿ Ï ~ !43 . � # Z #��� O�% �e%�< �;%,�-,% =)+% 7 �	-

�q¿ Ï ~ !43 . � #�Ë 9 � ! � #8Ì �q¿�!43 . � # . ! �_Üµç¬Æb#
\ ��%�e% 9 � -� > ��%- � � j ��� 
 \ !A)A� W,Ë � ¿ !43 . � # �� 7[5 Ð Ë f

� Ô � � ¿ !43 . � # _ �x~�� j
á7©[´µ  �k®¥� �¬½��Õ P¶Ú¤[½[«¢¥´¸³K½��¬½[¯»Á�°¸�¬ o¤[ o¢£³kª[®¥³=Ö`�]¢¥©¨�"�Ø¨´µ £¢£�¬½[«�]¢¥©¨� ³`®¥�¬²�¶;³`®8 £³K°µ¤¨¢¥´¸³K½� 
³`¶ ! �_Üµç0#%Ü
�IHe�_>@�c��J �-6���6d� ��%[-,� > U�)�!$�� �0/I)A��%I�l!S'�% 7 <=�;�fO > %� � � j � 
a!W-mR*! �c% �O9 � � j � � 
}Z\ ��%�e% � ¿ Ï ~ !W-[)A��% � �;%�% �� -�/�U� #T)�!$�� l/��� Û �	- 7 %�-#T��!iO(% 7 !� ��v�0��<��	-�!�)�!��c � j � j��¢7®'�¬²�¯`´µ½[ ]³K½[°µ§�¢£³�ª�®¥³=Ö`��UI�¬²�²�¯��_Üµç»Ü
��������� !;³`¶ UI�¬²�²�¯ �_Üµç0#-9��0�! £³K°¸Ö`� ! �_Üµç é/##Á�§� £ª�°µ´¸¢£¢¥´Â½¨Ý�´µ¢#´Â½M¢£³,¢�Èã³(ª[®¥³`Á�°¸�¬²� 
È¡©¨³K £�� ¥³K°µ¤¨¢¥´¸³K½[ "È¡´Â°µ°� ¥¤[² ¢£³�¢¥©[��¦¨�¬ ¥´¸®¥�¬¦å¶Ú¤[½[«¢¥´µ³K½	9

Ê8¿ � Ë é�´µ½�Û
� Ë W(³K½ Ó Û Af

� Ô�� � Ë ég³K½ Ó Û Ð . ç�D | I E
� 	�
	� ! �_Üµç �N#

¯`½[¦
Ê8¿ � Ë é�´µ½�Û
� Ë é�³K½ Ó Û Af

� Ô � � Ë 5 Ð ³K½ Ó Û Ð . ç�D | I E
� 	�
	� S ! �_Üµç��b#

��®¥³`Á�°µ�¬² ! �_Üµç �N#]©�¯` "¯`°µ®¥�¬¯`¦¨§�Á�� �¬½å¯`¦[¦¨®¥�¬ ' £�¬¦!´Â½!á7©[� ³`®¥�¬² �_Üµç»À[ £³gÈã�#¶;³�« ¤[ "³K¤¨®
¯»¢£¢£�¬½M¢¥´¸³K½�³K½ ! �_Üµç��b#%Ü �7�¬ £¢£®'´Â«¢¥´µ½¨Ýå³K¤¨®' £�¬°µÖ`�¬ 5³K½[«��¯»ÝK¯`´µ½�¢£³ � . M = o AH !aÛC#%ÀeÈã�
®¥� È7®'´¸¢£�X! �_Üµç��b#¡´µ½,´¸¢¥ ]È"�¬¯��,¶;³`®'²�¤�°µ¯»¢¥´¸³K½	9

Ê8¿�5 M . � 7�Ë Wn! M # . ! �_Üµç � #
è �



È¡©¨� ®¥�gÊ ¿ 5 M . � 7�Ë�� ~ �%� � Ô���M Äb3eÀ�´µ ¡¢¥©[��Á�´Â°µ´µ½¨�¬¯»®q¶É³`®'²T¯` ¥ £³±« ´µ¯»¢£�¬¦�È¡´µ¢¥©(Ê ¿ À
¯`½[¦ Wn! M #�Ë�� �x~ 5b�*! M #�Ä � Ü �"�¬« ¯`¤[ £�å³`¶�;kè�À�¯`½[¦t¢¥©¨��¶Ú¯`«¢�¢¥©�¯»¢�¶Ú¤[½[«¢¥´µ³K½[ �´µ½o AH !aÛC#gÖ�¯`½[´Â ¥©t³K½ Ó Û A À UV�¬²�²�¯�è�Ü è0´µ²�ª�°Â´¸�¬ �¢¥©�¯»¢�¢¥©¨� ®¥��´µ �¯0«³K½[ ¥¢¥¯`½M¢�? ¶É³`®
È¡©[´µ«%©

Ê�¿�5 � . � 7oÅR? p A _ _ � _ _ Q q ê � ~ � .
¶É³`®m¯`½_§ � = o AH !aÛC#%Ünr[¤[®¥¢¥©¨� ®¬ÀM´µ¢8¶É³K°µ°µ³=È¡ 8¶;®¥³K²�;#è5¯`½[¦; �³K°µ¦¨� ® �Õ �´µ½¨�x]�¤[¯`°µ´¸¢�§�¢¥©[¯»¢
Ê8¿�5 � . �/7 I M � M q ê � ~ � M � M q ê � ~ � ÜPá¡©¨�¬ £�å¢YÈ"³0Á�³K¤[½[¦[ �´µ²�ª�°µ§0¢¥©[¯»¢�¢¥©¨�åÁ�´µ°µ´Â½¨�¬¯»®
¶É³`®'² Ê8¿�³cÖ`� ® o AH !aÛC#7 ¥¯»¢¥´µ £×��¬ 7¢¥©¨��©M§�ª�³`¢¥©¨�¬ £�¬ 7³`¶8¢¥©[� UI¯�Ø�¹ �(´µ°¸Ý`®'¯`² á7©¨� ³`®¥�¬²,Üv"³K½[ £�x]�¤¨�¬½_¢¥°¸§`À_¢¥©[� ®¥�q�Ø¨´µ £¢¥ "¯�¶Ú¤[½[«¢¥´µ³K½ � = o AH !aÛ�#� ¥¤�«'©�¢¥©�¯»¢z! �_Üµç � #"´µ m¢£®'¤¨�q¶É³`®
¯`°µ° M = o AH !aÛC#%Ümá7©�¤[  À ! �_Üµç��b#7©[¯` 7¯� £³K°Â¤¨¢¥´¸³K½,´µ½å¢¥©¨��Èã�¬¯��, £�¬½[ ¥�`Ü

���c>@?�>�:c9Â��9É> � �@6��@6 k ���v�� "9 3@=(Û Z )A��% � �;%�% �� - /�U� =#n)�!��� v/,��� � � j � 
nZ �k¿ Ï ~ !43 . � # Z!W-I�a-����T�*)A�[/�U� =#n)�!��c �;/ � = Ó Û A j
���������� æ ´Â½[«� �q¿ Ï ~ !43 . � #�Ë �k¿�!43 . � #¡Ì 9 � ! � #%À¡¯`½[¦ �q¿�!43 . � #�´µ ! ¥²�³�³`¢¥©�³K½
Ó Û A À¨¶;³`®¡¯`½_§ 3a=�Û#À¨È"��½¨� �¬¦,³K½�°¸§!«³K½[ '´µ¦¨� ®r¢¥©¨�5¶Ú¤[½[«¢¥´¸³K½�9 � ¯`½[¦,´¸¢¥ rÁ��¬©[¯=Ö�´¸³`®
½¨�¬¯»® Ó Û A Ü æ ¤¨ª[ª�³K £� L =2?�AH ! 2Ã3 4 #7´Â k´Â¦¨�¬½M¢¥´Â« ¯`°µ°¸§å³K½¨��½¨�¬¯»® Ó Û A À-Ö»¯`½[´µ '©¨�¬ #´µ½(¯
½¨�¬´¸ÝK©_Á-³`®%©¨³_³±¦(³`¶ Ó Û Ð À�çD | I E-ÀV¯`½[¦�È¡©¨³K £�g ¥¤¨ª[ª�³`®¥¢k«³K½M¢¥¯`´Â½[ #¢¥©¨�gª�³K´µ½M¢�3IÜ
á7©¨�¬½

9 � Ë L �q¿ !43 . � #�Ì 3 ~ !ÚÊ8¿ L �q¿ !43 . � #�# .
È¡©¨� ®¥� 3 ~ !�� #] ¥³K°¸Ö`�¬ 

Ê ¿ � Ë �Ç´µ½�Û
� Ë é�³K½ Ó Û A ! �_Üµç
� #f

� Ô � � Ë f
� Ô�� �q¿ !43 . � # . ³K½ Ó Û Ð . ç$D | I E S

á7©¨�r¶Ú¤[½[«¢¥´¸³K½ 3 ~ !�� #�« ¯`½�Á��7«³K½[ £¢£®'¤[«¢£�¬¦!¯` 8¢¥©¨�¡ '¤[²³`¶�¢¥©¨�7 £³K°µ¤¨¢¥´µ³K½g¢£³�! �_Üµç é/#%À
È¡©¨� ®¥�5È"��¢¥¯��`�*W�Ë}é�¯`½[¦d5 Ð Ë f

� Ô � � ¿ !43 . � # _ �x~�� À[¯`½[¦,¢¥©¨�� ¥³K°µ¤¨¢¥´¸³K½å¢£³
Ê�¿ � Ë �Ç´µ½�Û
� Ë é�³K½ Ó Û Af

� Ô��%� ËNé ³K½ Ó Û Ð . ç�D | I E S ! �_Üµçx�b#
� ]�¤[¯»¢¥´¸³K½ ! �_Üµçx�b#¡´Â ¡ £³K°¸Ö`�¬¦�´µ½ o AH !aÛ�#]Á�§�¯»ª[ª�°¸§±´µ½¨Ý�¢¥©¨��UI¯�Ø�¹ �(´µ°¸Ý`®'¯`² á7©¨� ³`®¥�¬²
¢£³( £�¬ O]�¤[´µ°Â´µ½¨�¬¯»®5¶;³`®'² Ê�¿�5 [ . �b77Ë�� ~ � [ � Ô�� �0Ä/3IÀoÈ¡´¸¢¥©EWn! � #�Ë�� ~ ���0Äb3eÀo¯` 
¯»Á-³cÖ`�`Ü

�"�¬« ¯`¤[ £� L ´µ 5´µ¦[�¬½M¢¥´µ« ¯`°Â°¸§,³K½¨��½¨�¬¯»® Ó Û A ÀV¢¥©¨� ®'��´µ 5¯å¢¥¤¨Á�¤[°Â¯»®k½¨�¬´µÝK©MÁ�³`®'©¨³�³±¦
³`¶ Ó Û A ´µ½1È¡©�´µ«'©�Ê ¿bL � ¿ !43 . � #�Ë é±Ü � ¢�¶;³K°µ°¸³=Èq g¶É®¥³K² �¬°µ°µ´¸ª[¢¥´Â«�®¥� ÝK¤�°µ¯»®'´¸¢�§�¢¥©[¯»¢
3 ~ ! L �q¿�!43 . � #�#k´µ # ¥²�³�³`¢¥©�³K½ Ó Û A ¯`½�¦�À�«³K½[ £�x]�¤¨�¬½M¢¥°µ§`À�¢¥©[¯»¢ 9 � _ �x~ ê ´µ k¢¥©¨�� ¥¤[²
³`¶P '²�³_³`¢¥©�¶;¤[½�«¢¥´¸³K½[  Ü

è �



����� �:*���!���� " � * 5�!�	 * �7!�" �
�:����! �-!#�7��� ½,¢¥©[��ª[®¥� Ö±´¸³K¤[ ] ¥¤¨Á@ £�¬«¢¥´¸³K½�À¨È"��®¥�¬¯`°µ´ 3 �¬¦å¢¥©¨�� £³K°µ¤[¢¥´¸³K½å³`¶�! �_Üµç0#r¯` 

� \ !43	#�Ë � �x~ ê W �k¿ Ï ~ !43 . � #]Ä � Ë � W . �q¿ Ï ~ !43 . � # � ]�^ � �x~ ê � . ! �_Üµç��b#
È¡©¨� ®¥� � ¿ Ï ~ ´µ ¡¢¥©¨�� ¥²�³�³`¢¥© �k®¥� �¬½��Õ q¶;¤�½[«¢¥´¸³K½,¶;³`®*! �_Üµç0#%Ü7�0�g¯»®¥��½¨³=Èdª[®¥� ª�¯»®¥�¬¦
¢£³�ª�¯` ¥ rÁ��¬©[¯=Ö�´µ³`®' 7¯`¦[¦¨®'�¬ ¥ £�¬¦,´µ½åª[®'� Ö�´¸³K¤� r £�¬«¢¥´¸³K½[ r¢£³!¢¥©[´µ r½¨� Èd £� ¢£¢¥´µ½¨Ý¨Ü
�ã��J.JE� �@6W�-6 � U}<*<��	-T%l)A���c)v)A��%b%!4RX% 	�	� > U�%�-I�0/ ¾��¿ ���e% yuF

�
} Z !A 7 %('X% 7 -,�d)A���c)F

�
I F

� { A Z \ !�)A� �	-�-�T#T!��c)+% 7 %!4RX% n/�U� =#n)�!��� "-VM � -,�c)�!W-A/�9�!A XR M M � M Ë ç*j L %,)o ' Û � Ó Û A O(%��V#����m<��*#n)v-,%T) j�� / � � -,� > �c%�- � � j � 
 \ !A)A�|O(��U� 7 ����9 7 �c)i�&M � �� 
Ó Û A Z \ %[��� ��% M �

�
M q ê �4r � = B !��sp A #j

���������� ��0��¶;³K°µ°¸³=ÈÇ¢¥©¨��ª[®¥³�³`¶"³`¶ �m®¥³`ª�³K ¥´¸¢¥´¸³K½�Æ�Üµç»Üåäk ¥´µ½¨Ý,¢¥©¨��®¥� ª[®¥�¬ £�¬½_¢¥¯»¢¥´¸³K½
¶É³`®'²�¤[°µ¯ ! �_Üµç��b#%À-È"��©[¯¬Ö`�

_ � � !43�# _ Ë _ � M � . �q¿ Ï ~ !43 . � # � _
Ë F p Ð

�
_ ��!Ú¾ �¿ # Ð M � . �q¿ Ï ~ !43 . � # � _

Ë F p Ð
�

_ � M � . !Ú¾ �¿ # Ð � ¿ Ï ~ !43 . � # � _I F p Ð
�

M !Ú¾ �¿ # Ð �q¿ Ï ~ !43 . � # M(]�^ � �x~ � . ! �_Ü è»é/#
Á_§(¢¥©¨�Xv]¯`¤[«'©_§_¹ æ «'©_È"¯»®(3�´µ½¨�x]�¤[¯`°µ´¸¢�§`Ü�¼¡³`¢¥´Â«��¢¥©�¯»¢ M !Ú¾ �¿ # Ð �q¿ Ï ~ !43 . � # M ]�^ � �x~ � ¦¨�¹
ª-�¬½�¦[ V³K½[°µ§#¤[ª-³K½�3"!Ú´�ÜÃ�`Ü¸À»´µ¢e´µ e´µ½[¦¨� ª��¬½[¦¨�¬½_¢�³`¶ � #%Ü �º½�¶;¯`«¢ À»¢¥©¨�]¦¨� ª��¬½[¦¨�¬½[«�ã¤¨ª�³K½3!°µ´¸�¬ 8´Â½g¢¥©¨�7 ¥´µ½¨ÝK¤�°µ¯»®'´¸¢�§�³`¶��k¿�È¡©[´µ«%©�ÀK´µ½�¢¥¤¨®'½�À_´µ 8¦¨� ª��¬½[¦¨�¬½_¢8¤¨ª�³K½�¢¥©[�7¦[´µ £¢¥¯`½[«�
¶É®¥³K²J3�¢£³ Ó Û A Ü �"�¬« ¯`¤[ £� o ´Â "«³K²�ª�¯`«¢ À[¯`°µ°-³`¶I´¸¢¥ ]²��¬²�Á�� ®' ]¯»®¥�#®¥�¬²�³=Ö`�¬¦�¶É®¥³K²
Ó Û A Á�§å £³K²���²�´Â½[´µ²�¯`°�¦[´µ ¥¢¥¯`½[«�`À¨È¡©[´µ«%©å®¥�¬ ¥¤[°µ¢¥ r´µ½,¯�¤[½[´µ¶É³`®'² «³K½[ ¥¢¥¯`½M¢ Ü"á7©_¤�  À

_ � � !43�# _ IR?! o .8| #�F p Ð
�

S
á7©¨�( ¥¢¥¯`½[¦[¯»®'¦ �0� §�°k�¬´¸Ý`�¬½_Ö»¯`°µ¤¨��¯` £§�²�ª[¢£³`¢¥´µ«   5��±À]è»é 7#¯`°µ°µ³=È ¤[ �¢£³�¯` ¥ £� ®'¢!¢¥©¨�
ª-³K°µ§�½¨³K²�´µ¯`°�Ý`®¥³cÈ7¢¥©�³`¶$F Ð

�
´µ½ �8À8¶;³`®� ¥¤ <�« ´µ�¬½M¢¥°¸§�°Â¯»®¥Ý`� | Àã¯`½�¦E¢¥©�´µ g«³K²�ª�°¸� ¢£�¬ 

ÝK´¸Ö`�¬ 7¢¥©¨���¬ £¢¥´µ²�¯»¢£��³K½ �
�
Ü �k r¶É³`® � � � À�´¸¢]¶;³K°µ°¸³cÈ¡ r¶;®¥³K² ! �_Üµç��b#]¢¥©�¯»¢

� � � !43�#�Ë � M � . � � � ¿ Ï ~ !43 . � # � .
¯`½[¦�¢¥©[�" ¥¯`²��"¯»®¥ÝK¤�²��¬½M¢o§±´¸�¬°µ¦[ I¢¥©¨�ã¦¨�¬« ¯=§�³`¶ _ � � � _ Üoá¡©[´µ I«³K²�ª�°¸� ¢£�¬ o¢¥©¨�"ª[®¥³�³`¶�Ü

UV�¬²�²�¯ �_Ü è� '¯¬§± �¢¥©[¯»¢ Ô ¹Y©[¯»®'²�³K½[´µ«g�Ø±¢£�¬½[ ¥´¸³K½[ �³`¶]�¬´¸Ý`�¬½¨¶Ú¤[½[«¢¥´¸³K½�³`¶7¾��¿ Ào¯` 
¦¨� ×�½¨�¬¦!´µ½�¢¥©[´µ m £� ¢£¢¥´µ½¨Ý¨À±°¸³±« ¯`°µ´43 �r®'¯»ª�´Â¦[°¸§�½[�¬¯»®ã¢¥©¨�¡Á-³K¤�½[¦[¯»®¥§ Ó Û A À�¯` m¢¥©[�¡�¬´¸Ý`�¬½±¹
Ö�¯`°µ¤[�g´Â½[¦¨�Ø�´Â½[«®¥�¬¯` £�¬  Ügá7©[´Â q´µ 5´Â²�ª�³`®¥¢¥¯`½M¢#¶;³`®5¢¥©¨��¶;³K°µ°¸³=Èq´µ½¨Ý�®¥�¬¯` £³K½	95 ¥¤¨ª�ª-³K ¥�

è �



¢¥©[¯»¢�WE= j Alk Q ! Ó Û A #¡¯`½[¦ � \  £³K°µÖ`�¬ �! �_Üµç0#%Ü�äk ¥´µ½[Ý�¢¥©¨���¬´¸Ý`�¬½¨¶Ú¤[½[«¢¥´¸³K½� 7³`¶m¾ �¿ ¯` 
¯�Á�¯` ¥´µ ]¶;³`®¡Ê Q ! Ó Û A #%À¨È"��« ¯`½�È7®'´¸¢£�W,Ë +

��� H �Wn!�� # M � . È¡©[� ®¥� �Ws!�� #�Ë � W . M � � ]�^ � �x~ ê � S��¢7¶;³K°µ°¸³cÈ¡ ]¶;®¥³K²â¢¥©¨��¦[� ×�½[´¸¢¥´¸³K½�³`¶ �
�
¢¥©[¯»¢

� \ Ë +
��� H �Ws!�� # �

�
S ! �_Ü è±ç0#

�]¢g©�´¸ÝK©��¬½[� ®¥Ý`§`À8¢¥©¨� Ô ¹Y©[¯»®'²�³K½[´µ«!�Ø�¢£�¬½[ '´¸³K½[  �
�

³`¶¡¢¥©¨�!�¬´µÝ`�¬½¨¶;¤�½[«¢¥´¸³K½[ �³`¶¡¾��¿
¯»®¥�E°¸³±« ¯`°µ´43 �¬¦d½¨�¬¯»®�¢¥©¨��Á�³K¤[½[¦�¯»®¥§ Ó Û A Ü æ ´µ½�«�EW =TÊ Q ! Ó Û A #,´µ²�ª@°µ´¸�¬ å¢¥©[¯»¢

�Wn!�� #V= � Q ! 2GF #%À5È"��´µ½¨¶;� ®,¶É®'³K² �x]_¤�¯»¢¥´¸³K½G! �_Ü è±ç0#,¢¥©[¯»¢(´µ½[¶É³`®'²�¯»¢¥´¸³K½}«³K½[«� ®'½±¹
´µ½¨Ý0¢¥©¨�,�Ø¨´µ £¢£�¬½[«��³`¶kª�� ®¥¶;�¬«¢�´µ½[ '¤[°µ¯»¢£³`®' g´µ½[ '´µ¦¨�,Ûâ« ¯`½[½¨³`¢�Á��,�Ø±¢£®'¯`«¢£�¬¦ ¶É®¥³K²
¢¥©¨��©[´¸ÝK©±¹��¬½[� ®¥Ý`§�¯` ¥§�²�ª�¢£³`¢¥´µ«  5³`¶"¢¥©¨�� £ª��¬«¢£®'¤[² ³`¶]¾ �¿ Ü�á7©[´Â k´Â #³`Á� £� ®¥Ö»¯»¢¥´¸³K½�´µ 
®¥�¬ £¢¥¯»¢£�¬¦�²�¯»¢¥©¨�¬²�¯»¢¥´µ« ¯`°µ°¸§�Á�§�¢¥©¨��¶;³K°µ°¸³=Èq´µ½¨Ý�¢¥©[� ³`®¥�¬²,Ü �7�¬« ¯`°µ°ã¢¥©[¯»¢�Û � A ´Â �¢¥©¨�
Á-³K¤�½[¦¨�¬¦0«³K²�ª�³K½¨�¬½_¢�³`¶ 2Ã3 4n� Ó Û A Àe¯`½[¦�¢¥©[¯»¢�¢¥©[��·#¼ ³`ª-� ®%¯»¢£³`®�¾ � A ´Â �¦¨� ×�½¨�¬¦
³K½ Ó Û A ¤[ ¥´µ½¨Ýg¢¥©¨� Ô ¹Y©[¯»®'²�³K½[´µ«k�Ø�¢£�¬½� ¥´¸³K½,¢£³åÛ�� A Ü
�IHe�_>@�c��J �-6 ��6&� ��%l��<"%�;�c)i����- ¾ �¿ �� 7�¾�� A 7 ! �2%,� O9��a-��b�n�c)A�f!A XR_��<"%�;�c)i��� j
���������� æ ¤[ª[ª�³K £�7¢¥©¨�k�¬´¸Ý`�¬½¨¶Ú¤[½[«¢¥´¸³K½� �³`¶I¾�� A ¯»®¥� y M �ÉAl�� } È¡´¸¢¥©�¯` ¥ £³±« ´µ¯»¢£�¬¦��¬´¸Ý`�¬½±¹
Ö�¯`°µ¤[�¬ zyuF

�
} Üm�0��Èq´µ°µ°-ª[®¥³cÖ`��¢¥©¨��¢¥©¨� ³`®'�¬²âÁ_§, ¥©[³=È¡´µ½[Ý�¢¥©�¯»¢
��!Ú¾ �¿ Ì�¾ � A # M �ÂAl�� . M �ÉAl�d � ] ^ � �0~ ê � Ë B !�� p A # � B !A@ p A # ! �_Ü è`èb#

¯`½[¦�¯»ª[ª�°µ§�´µ½[Ý�¢¥©¨��ª�®¥³_³`¶e³`¶�UI�¬²�²�¯ ��Ü è�Ü UI� ¢ [ �
�

Á��#¢¥©¨� Ô ¹Y©[¯»®%²�³K½[´µ«k�Ø±¢£�¬½[ ¥´¸³K½
³`¶ M �ÂAl�� ¢£³�Û � À"¯`½[¦1°¸� ¢ �

�
Á-�å¢¥©¨� Ô ¹Y©[¯»®'²�³K½[´Â«��Ø±¢£�¬½[ ¥´¸³K½1³`¶ M �ÂAl�� ¢£³�Û ¯` �´µ½UV�¬²�²�¯ �_Ü è�Üm�0��Á�� ÝK´µ½�À¨¯` ¡Á-� ¶;³`®¥�`À¨Á�§åÈ7®'´¸¢¥´µ½[Ý

�Ú¾�� A M � . M d � ] ^ � �x~ ê � Ë � ~ � ê � [ �
� � Ô�� [ �d Ä/3 .

¯`½[¦ �Ú¾ �¿ M � . M d � ]�^ � �0~ ê � Ë � ~ � � � � Ô�� � d Äb3 S
á7©¨��¦[´&%�� ®¥�¬½[«��« ¯`½�Á��k�Ø±ª[®¥�¬ ' £�¬¦�¯` 

��!Ú¾ �¿ Ì�¾�� A # M � . M d � ]�^ � �x~ ê � Ë � ~ � � � � � Ô�� � d Ì � [ �
� � Ô � [ �d � Äb3

Ì � ~ � ê � ~ � [ �
� � Ô � [ �d Ä/3 S ! �_Ü è`Æb#

Æ»é



�ã�¬« ¯`¤� £��Û�� A �»Û}´µ r¯�«³K²�ª�¯`«¢¡ ¥¤¨Á@ £� ¢]³`¶PÛ�� A À¨¢¥©¨�� £�¬«³K½�¦�´µ½_¢£� Ý`®'¯`°�³`¶ ! �_Ü è`Æb#r©[¯` 
¢¥©¨�,¦¨�¬ ¥´¸®¥�¬¦�®'¯»¢£�å³`¶q¦¨�¬« ¯=§�Á�§EUV�¬²�²�¯ �_Ü è�Ü0�0��¯`¦[¦¨®¥�¬ ¥ �¢¥©¨��×[®' £¢g´µ½_¢£� Ý`®'¯`°"³`¶! �_Ü è`Æb#rÁ�§�¯`¦�¦[´µ½¨Ýl3 � ®¥³ 9
� ~ � � � � � Ô � � d Ì � [ �

� � Ô�� [ �d � Äb3
Ë � ~ � � � � � Ô�� ! � d Ì [ �d #Vß � ! �

�
Ì [ �

�
# � Ô�� [ �d � Ä/3

Ë � ~ ��¦[´¸ÖP!�! � d Ì [ �d # Ô�� � � #Iß1¦[´¸Ö�!�! �
�
Ì [ �

�
# Ô�� [ �d # � Äb3

Ë � �0~ � �x~ ê ! � � Ì [ �
�
# f � Ô�� [ �d Ä � S

�ã�¬« ¯`¤� £� Ó Û�� Ó Û A ´µ  !Ú« °¸�¬¯»®'°¸§�#"®¥�¬²�³cÖ`�¬¦�¶;®¥³K² Ó Û A À[È"�[�±½¨³cÈB¢¥©[¯»¢ _ [ �d !43	# _ ¯`½[¦_ ��� ��� � � !43�# _ ¯»®¥� B ! F	p Ad #�¶É³`®g�¬¯`«%© 3 = Ó Û�� Ó Û A Üqr[¤[®¥¢¥©¨� ®¬À8Á�� ÝK´µ½[½�´µ½¨Ý�È¡´µ¢¥©�¢¥©¨�
®¥� ª[®¥�¬ £�¬½_¢¥¯»¢¥´¸³K½�³`¶ �

�
¯` #¦¨�¬ ¥«®'´¸Á��¬¦,Á�§2! �_Üµç¬èb#%À�È"��¯»ª�ª�°¸§å¢¥©¨��¢£�¬«'©[½[´^]_¤¨�¬ q³`¶�¢¥©¨�

ª[®¥³�³`¶[³`¶�UI�¬²�²�¯ �_Ü èk¢£³�«³K½[« °µ¤[¦[�ã¢¥©[¯»¢ M �
�
M ]�^ � �x~ � �x~ ê � Ë B !��sp A #%ÜPá7©[´Â Iª[®'³=Ö`�¬ ! �_Ü è`èb#%À-¯`½[¦�¢¥©¨��®¥�¬ ¥¤�°¸¢]¶É³K°µ°µ³=È¡  Ü

� � �%��� ��
� ��� � �*�O� �P� ���n� �� ��� ��� ��� �����O� �����P� �����O������P���J�	� ������
���

	J� � ���-���
UV� ¢�Û ' 2Ã354 Ào¶É³`®gÄEÅ Æ�ÀoÁ���¯`½ U� Oe��U� 7 % 7!®¥� ÝK´¸³K½E ¥¤[«'©E¢¥©[¯»¢ Ó ÛÇ´µ � ¥²�³_³`¢¥©�À
¯`½[¦,´¸¢¥ ]«³K²�ª�°¸�¬²��¬½M¢¡Û � ´µ r¯g«³K²�ª�¯`«¢¡®¥� ÝK´¸³K½�Ün�º½�¢¥©[´µ ] £�¬«¢¥´¸³K½�À¨È"�5ÝK´¸Ö`�5¯gª[®¥³�³`¶
³`¶o¢¥©[�5�Ø±´µ ¥¢£�¬½[«��³`¶8¯�¤[½[´^]_¤¨�# £³K°µ¤[¢¥´¸³K½å¢£³�¢¥©¨��Á�³K¤[½�¦[¯»®¥§�Ö»¯`°µ¤¨�5ª[®'³`Á�°¸�¬²

Ê8¿ [ Ë é�´µ½�Û[ Ë W�³K½ Ó Û . ! ��Üµç0#
¯`½[¦ _ [ !43	# _ Ë B ! M 3 M Q p 4 # . ¯`  M 3 M moK S ! ��Ü èb#
á7©[´µ ]®¥�¬ '¤[°¸¢r´µ 7¤[ ¥�¬¦,´µ½, £�¬«¢¥´¸³K½ ��ÜUV� ¢5Ê ¿ Á���¢¥©¨�g £�¬«³K½[¦±¹�³`®%¦¨� ®¬À�¤[½[´¸¶;³`®'²�°µ§!�¬°µ°Â´¸ª[¢¥´µ«5³`ª�� ®'¯»¢£³`®5¦¨� ×@½¨�¬¦(´Â½2!ºç»Üµç0#
È¡´¸¢¥©�«³_�:<�« ´µ�¬½M¢¥  Ô�ÎÃÐ  ¥¯»¢¥´Â £¶É§±´µ½¨Ý�;�ç»À	;#è�À�¯`½[¦ ;kÆ�È¡´¸¢¥©�Û ®'� ª�°µ¯`«�¬¦(Á_§(Û � Üq�0�
¤[ £�5á7©¨� ³`®¥�¬² è�Ü Æ�³K½å¢¥©[�k�Ø¨´µ £¢£�¬½�«�5³`¶I¢¥©¨��·#´¸®'´Â«'©[°¸� ¢ �k®¥� �¬½ �Õ ]¶;¤[½�«¢¥´¸³K½ �q¿ Ï ~ ¶É³`®
¤[½MÁ�³K¤[½�¦¨�¬¦�®'� ÝK´¸³K½[ �Û#ÀãÈ¡´¸¢¥© Ó Û �Ë ��À]¯`½[¦1¶;³`®�Á�³K¤[½[¦¨�¬¦VÀ8³`ª-�¬½1®'� ÝK´¸³K½[  Ü �"§
¤[ ¥´µ½¨Ý5¢¥©�´µ  �k®¥� �¬½��Õ m¶;¤�½[«¢¥´¸³K½�ÀKÈ"�7ª[®'³=Ö`�¡¢¥©[�7¶É³K°Â°¸³=È¡´Â½¨Ý#¢¥©¨� ³`®¥�¬²�³K½�¢¥©¨�7�Ø¨´µ £¢£�¬½[«�
³`¶P ¥³K°µ¤¨¢¥´¸³K½[ ]¢£³�¢¥©¨�5Á�³K¤[½[¦[¯»®¥§_¹�Ö»¯`°µ¤¨�#ª[®¥³`Á�°µ�¬² ! ��Üµç0# 	P! ��Ü èb#�!Ú«¶ Ü 5Ùç��u74#%Ü

Æ±ç



�IHe�_>@�c��J��V6$K¨6 � U}<*<��	-,% Û !�-Q�� z��<�%, �Z�U� Oe�cU� 7 % 7 �e%iR*!��� 8!A 2 354 Z ÄdÅ Æ Z\ !A)A�:� -����T�*)A�*Z  =�� %�m< )�9&O(��U� 7 ����9	Z \ ���	-T%[#����m< > %,�a% �) Û � !W-g��#����m<��*#T) -,%T) j
� -�-�U��a%&)A���c)2)A��%d#(�n% � #,!i% �)A-a-�c)�!�-�/�9:�f9�<��*)A��%�-T%�- ����� � � � \ !�)A� Û �e%�< > �*#�% 7 O,9Û � !A � � 
 j � ��% "Zf/�c���� "9 Wa=@?X! Ó ÛC# Z�)A��%�e%�!W- �gU� "! ",U�%N/�U� =#n)�!��� [P\ = j�A !aÛC#-�c)�!�-�/�9�!� XR Ê�¿ [ Ë é !A Û[ Ë W �� Ó Û

! ��Ü Æb#
�� 7 _ [ !43�# _ Ë B ! M 3 M Q p 4 # ._ � [ !43	# _ Ë B ! M 3 M A p 4u# S ! ��Ü �N#
�	- M 3 M moK8j
���������� ��0�t«³K½[ £¢£®'¤�«¢,¢¥©¨�� £³K°µ¤[¢¥´¸³K½ [ Á�§ «³K²�Á�´µ½�´µ½¨Ý1¢¥©¨�� £³K°Â¤¨¢¥´¸³K½N¢£³�¢�Èã³
Á-³K¤�½[¦[¯»®¥§_¹�Ö�¯`°Â¤¨��ª[®'³`Á�°¸�¬²� �¢¥©[¯»¢gÈã�,¯`°¸®¥�¬¯`¦[§���½[³=È ©[¯=Ö`�å ¥³K°µ¤¨¢¥´¸³K½[ ¬Ü rP´¸®% £¢ À8Èã�
«³K½[ ¥´µ¦¨� ®¡¢¥©¨�5Á�³K¤[½[¦[¯»®¥§_¹�Ö»¯`°µ¤¨�kª[®¥³`Á�°¸�¬² ³K½(Û Q � ) � Q � !Úé/#;�»Û � À�ÝK´¸Ö`�¬½,Á�§

Ê8¿ � Ë é�´Â½�Û Q �
� Ë WT³K½ Ó Û
� Ë éà³K½ Ó � Q �>!Úé/# S ! ��Ü �b#

á7©¨��¤[½[´^]_¤¨�P £³K°µ¤[¢¥´¸³K½#¢£³7¢¥©[´µ �ª�®¥³`Á�°¸�¬²}´µ �«³K½� £¢£®'¤[«¢£�¬¦�¤[ ¥´µ½¨Ý]¢¥©¨��·#´¸®%´µ«'©[°µ� ¢��#®¥� �¬½��Õ 
¶;¤[½�«¢¥´¸³K½ �q¿ Ï ~ ^�� ³`¶�á7©¨� ³`®¥�¬²�è�Ü Æ5¶É³`®�¢¥©[�rÁ-³K¤�½[¦¨�¬¦�®¥� ÝK´¸³K½�Û Q �mÜ �ã§g¢¥©¨�7²�� ¢¥©¨³�¦
³`¶P°Â¯¬§`� ®¡ª�³`¢£�¬½_¢¥´µ¯`°µ  À¨È"��©[¯=Ö`�

� \ !43�#mË � �x~ Wn!��w# f � Ô !��w# � �q¿ Ï ~ ^�� !43 . �w#]Ä � !��w# S
¼¡�Ø±¢ À�È"��«³K½[ ¥´Â¦¨� ®r¢¥©¨�5Á�³K¤[½[¦[¯»®'§M¹�Ö»¯`°µ¤¨�#ª[®¥³`Á@°¸�¬²�³K½ 2Ã354 � ���w!Úé/#%À

� � Ë é�´µ½ 2Ã3 4n� ���>!Úé/#
� Ë � ³K½ Ó � � !Úé/#� ���� Ë ���
	��� ³K½ Ó � � !Úé/# . ! ��Ü � #

È¡´¸¢¥© �P!43	#r ¥¯»¢¥´Â £¶É§±´µ½¨Ý _ ��!43�# _ Ë B ! M 3 M Q p 4 # S ! ��Ü � #
á7©¨�å¤[½[´ ]�¤¨�� £³K°µ¤[¢¥´¸³K½�¢£³�¢¥©[´µ �ª[®¥³`Á@°¸�¬² « ¯`½tÁ��!«³K½[ ¥¢£®'¤[«¢£�¬¦t�Ø�ª@°µ´µ« ´¸¢¥°¸§`ÀP«¶ Ü>5ÃÆu7�ÜUV� ¢ ���>!43 . � #"Á��5¢¥©¨� �#®¥� �¬½��Õ 7¶Ú¤[½[«¢¥´µ³K½å¶É³`®q¢¥©¨��UI¯»ª�°Â¯`« ´µ¯`½,³K½ 2Ã3 4n� ��� !Úé/#%À�È¡´¸¢¥©
·k´µ®'´µ«'©�°¸� ¢�Á-³K¤�½[¦[¯»®¥§k«³K½[¦[´¸¢¥´¸³K½� @³K½ ��� !Úé/#%À`¯`½[¦�¦¨�¬« ¯=§�´Â½¨Ý7¯»¢I´µ½¨×@½[´¸¢Y§q°µ´4�`� M 3 M p �Ù4 p Q � À
¶É³`®r×¨Ø±�¬¦ � = 2Ã354 � � � !Úé/#%Ümá¡©[´µ ã¶;¤[½�«¢¥´¸³K½å« ¯`½åÁ-�5«³K½[ ¥¢£®'¤[«¢£�¬¦,¤[ ¥´Â½¨Ý�¢¥©[�����¬°¸Ö�´Â½

Æ`è



¢£®'¯`½[ £¶;³`®'² ¯`½�¦�¢¥©¨� �k®¥� �¬½��Õ q¶Ú¤[½[«¢¥´¸³K½,¶;³`®k¢¥©¨� Ue¯»ª�°µ¯`« ´µ¯`½�³K½ 2Ã354 Ü7á7©¨�� £³K°µ¤¨¢¥´¸³K½
¢£³�¢¥©¨�� £�¬«³K½�¦,ª[®¥³`Á�°µ�¬² ! ��Ü � #r« ¯`½�Á��5®¥� ª�®¥�¬ £�¬½_¢£�¬¦,Á_§

��!43�#�Ë � ��� � � H � 5�� � !43 . �w# Ó � � !��w#PÌ � !��w# Ó � � � !43 . �w#87gÄ � !��w# S ! ��Ü �b#
¼¡³`¢£��¢¥©[¯»¢k¢¥©¨�g¦¨�¬« ¯¬§�ª[®¥³`ª�� ®¥¢�§E! ��Ü � #k´µ q�Ø�ª�°Â´µ« ´¸¢7¶;®¥³K²T¢¥©[´µ q®¥� ª[®¥�¬ ¥�¬½M¢¥¯»¢¥´¸³K½�¯`½[¦
¢¥©¨��¦¨�¬« ¯=§�ª�®¥³`ª�� ®¥¢Y§�³`¶P¢¥©¨� �k®¥� �¬½��Õ ¡¶;¤�½[«¢¥´¸³K½�ÜrP´µ½[¯`°µ°¸§`ÀPÈ"��«³K²�Á�´µ½[�!¢¥©¨�¬ ¥�!¢�Èã³� £³K°Â¤¨¢¥´¸³K½[  ÜaUV� ¢ !�Å é�Á���¯� '²�³_³`¢¥©1« ¤¨¢º¹
³T%�¶;¤[½�«¢¥´¸³K½}©[¯¬Ö±´µ½¨Ý�¢¥©¨��ª[®¥³`ª�� ®¥¢¥´µ�¬ å¢¥©[¯»¢ ! _ � �>!Úé/#EËvç»À�¯`½[¦  '¤¨ª[ª _ � ! _ '
� Q � !Úé/#;� � � !Úé/#%Ü UV� ¢�¤� �¦¨� ×�½¨�,¯0¶Ú¤[½[«¢¥´µ³K½?~ ) ! � ß !ºç�Ì ! # �@Ü�á7©[´Â g¶;¤[½�«Ò¹
¢¥´¸³K½V~N ¥¯»¢¥´µ £×[�¬ 

Ê�¿�~�ËÌ�5 � . !/7 � ß 5 � . !N7 � ) � . ! ��Ü �b#
 ¥´µ½[«� Ô_ÎÕÐ Ë�� ÎÃÐ ¶;³`® M 3 M ��3 Ü�á¡©¨��¶Ú¤[½[«¢¥´¸³K½ � ©[¯` �«³K²�ª�¯`«¢g ¥¤¨ª�ª-³`®'¢�´µ½�¢¥©¨�
´µ½M¢£� ®%´¸³`®I³`¶�� Q � !Úé/#;� � � !Úé/#%Ünr¨®¥³K²á7©[� ³`®¥�¬²dè�Ü Æ�À`¢¥©¨� ®'�m�Ø¨´µ £¢¥ o¯��k®¥� �¬½ �Õ I¶Ú¤[½[«¢¥´¸³K½
�q¿ Ï ~ !43 . � #�¶É³`®gÊ8¿�³K½t¢¥©¨��®¥� ÝK´¸³K½1Û#À8È¡´¸¢¥©t·#´¸®'´µ«%©[°¸� ¢�Á�³K¤[½�¦[¯»®¥§0«³K½[¦[´¸¢¥´µ³K½[ �³K½
¢¥©¨��Á�³K¤[½[¦[¯»®'§ Ó Û5À[¯`½[¦�¦¨�¬« ¯=§�´µ½[Ý�¯»¢7´µ½¨×�½�´¸¢Y§`Ü8äk ¥´µ½¨Ý�¢¥©[´Â ��k®¥� �¬½��Õ r¶Ú¤[½[«¢¥´µ³K½�À¨Èã�
«³K½[ £¢£®'¤[«¢q¯�¶;¤�½[«¢¥´¸³K½

� !43�# ) �
� ^�� � H � � � � � H � �q¿ Ï ~ !43 . � # � ! � #7Ä � S ! ��Üµç é/#

á7©[´µ ]¶Ú¤[½[«¢¥´¸³K½, '¯»¢¥´µ £×[�¬ 
Ê8¿ � Ë � . ´µ½�Û . ¯`½�¦ � _ Ó Û�ËNé S ! ��Üµç`ç0#v"³K½[ £�x]�¤¨�¬½_¢¥°¸§`Àe¢¥©[��¶;¤�½[«¢¥´¸³K½ [ ) ~�Ì � ´µ �¯� £³K°µ¤[¢¥´¸³K½�¢£³�¢¥©¨��Á-³K¤�½[¦[¯»®¥§_¹�Ö�¯`°Â¤¨�

ª[®¥³`Á�°¸�¬²�! ��Üµç0#%Ü1á7©¨�å²�¯`½[½¨� ®g´µ½tÈ¡©[´µ«%© [ ´µ �«³K½� £¢£®'¤[«¢£�¬¦�Àã¯`½[¦1á7©¨� ³`®¥�¬² è�Ü Æ�À
¯`°µ°¸³=È�¤[ �¢£³�«³K²�ª�¤[¢£��¢¥©¨�!¦[�¬« ¯¬§�®'¯»¢£�!³`¶r¢¥©¨�! ¥³K°µ¤¨¢¥´¸³K½ [ Ü"r¨³`® M 3 M � è 3 ÀP¢¥©¨�
 £³K°µ¤¨¢¥´¸³K½,´Â  [ !43�#�Ë �P!43�#8Ì � !43�# S ! ��Üµç¬èb#��¢8´µ 8« °¸�¬¯»®8¶;®¥³K²�ª�¯»®¥¢¥ �!Ú«»Ü #�¯`½�¦B!Ú¦VÜ #�³`¶-á7©¨� ³`®¥�¬²�è�Ü Æ�À_¯`½[¦g¢¥©¨�]ª[®¥³`ª�� ®¥¢¥´¸�¬ e³`¶ ����À
¢¥©[¯»¢C! ��Ü �N#8©¨³K°Â¦[  Ü � ¢8®¥�¬²�¯`´Â½[ o³K½[°¸§�¢£³5ª�®¥³=Ö`�r¢¥©[¯»¢m¢¥©[´µ o¶;¤�½[«¢¥´¸³K½g´µ 8¤[½[´^]_¤¨�"¯`²�³K½¨Ý
¯`°µ°o¢¥©¨³K £��¢¥©[¯»¢5Ö»¯`½[´µ ¥©�¯»¢�´µ½¨×@½[´¸¢Y§`Ü�áe³,¢¥©¨��«³K½_¢£®'¯»®¥§`Àe '¤¨ª[ª�³K £��¢¥©[� ®¥��´µ #¯`½¨³`¢¥©¨� ®
 ¥¤[«'©�¶Ú¤[½[«¢¥´¸³K½VÀ��@ÀV £³K°¸Ö±´µ½¨Ýa! ��Üµç0#k¯`½�¦(Ö»¯`½[´µ '©[´µ½¨Ý�¯»¢5´µ½[×�½[´¸¢�§`Üká7©[�¬½ M Ë ! [ Ì �g#
´µ  Ô ¹Y©[¯»®'²�³K½[´Â«�´µ½(Û5À@ ¥¯»¢¥´µ ¥×[�¬  M _ Ó Û}Ë é±À�¯`½[¦�Ö»¯`½[´µ '©¨�¬ ¡¯»¢#´µ½¨×�½�´¸¢Y§`Ü ��¢q¶É³K°Â°¸³=È¡ 
¶É®¥³K² ��³K £� ® �Õ 7¶;³`®'²â³`¶nUI´¸³K¤[Ö�´µ°Â°¸���Õ ãá¡©¨� ³`®¥�¬² 5Ùç � 7V¢¥©[¯»¢ M Ë é±Ü

�#´¸Ö`�¬½(¢¥©¨���Ø¨´µ £¢£�¬½�«��³`¶�¯�¤�½[´ ]�¤¨�5 £³K°µ¤¨¢¥´¸³K½�¢£³ ! ��Üµç0#¡¦¨�¬« ¯¬§±´µ½¨Ý�¯»¢q´µ½[×�½[´¸¢�§�¯` 
´µ½q! ��Ü èb#%À@È"��« ¯`½�½[³=ÈBª�®¥³=Ö`��¯�®¥� ª[®¥�¬ £�¬½_¢¥¯»¢¥´¸³K½,¶;³`®'²�¤[°µ¯g¶;³`®7¢¥©¨�� £³K°Â¤¨¢¥´¸³K½�Ü

Æ`Æ



��>���>@<Ú<;�[��� ��6$K¨6 � Un<f<��	-,% Û ' 2 354 . ÄàÅ*Æ !W- �� ��<"% �e%iR*!��c z!� 2 354 \ !�)A�-����T�c)A�*ZV =�c %�m< )�9 O(��U� 7 ����9 \ ���	-T% #����m< > %�a% �)a!W- � #����m<��*#T)�-,%T) j � ��%, �Z)A��%�e% !�-g�m/�U� =#T)�!$�� ��¿ Ï ~ 9_Û 1 Ó Û m 2 3 -�U"#�V)A���c)
[ !43	#�Ë � �0~ �[¿ Ï ~ !43 . �w# Wn!��w#qÄ � !��w#

!W-[)A��%IU� "! ",U�%g-� > U�)�!$�� )i�
Ê ¿ [ Ë é !� Û[ Ë W �c Ó Û . ! ��Üµç¬Æb#

/��� W =V?! Ó ÛC# Zm������ �R � >�> /�U� =#T)�!$�� �-b)A���c)2)+% 7 )i� �}%�;�Q�*) !A �� "!�)�9 j�k U���)A��%����b�c�;%ZD)A��%[-,� > U�)�!$�� |-�*)�!W- �D%�-[)A��% 7 %e#(�c9V%-�)�!A�b�*)+% ��� j � 
 j
���������� UI� ¢ [�\ Á��k¢¥©¨�#¤[½[´ ]�¤¨�¡ £³K°Â¤¨¢¥´¸³K½!¢£³"! ��Üµç0#"«³K½� £¢£®'¤[«¢£�¬¦å´µ½�á7©¨� ³`®¥�¬² ��Üµç»Ü
äq ¥´Â½¨Ý�¢¥©¨��·k´µ®'´µ«'©�°¸� ¢ �k®¥� �¬½ �Õ �¶Ú¤[½[«¢¥´¸³K½�¶É³`®åÛ#À7¯` �ÝK´¸Ö`�¬½ ´µ½�á¡©¨� ³`®¥�¬².è�Ü Æ�À7Èã�
¦¨� ®'´¸Ö`�å¯�®'� ª[®¥�¬ £�¬½_¢¥¯»¢¥´¸³K½t¶É³`®%²�¤[°Â¯,¶É³`®g¢¥©¨�å £³K°µ¤[¢¥´¸³K½�¢£³ ! ��Üµç0#%Ü UV� ¢ 3 � � é(Á��
«'©¨³K £�¬½VÜD�k½�¯»ª[ª@°µ´µ« ¯»¢¥´¸³K½å³`¶P¢¥©¨��·#´¸Ö`� ®'Ý`�¬½[«��á7©[� ³`®¥�¬² ¢£³!¢¥©¨��®¥� ÝK´¸³K½� � !Úé/#;�»Û �
§�´¸�¬°Â¦[ 

[P\ !43	# Ë � �x~ Wn!��w# f � Ô !��w# � �k¿ Ï ~ !�� . 3�#]Ä � !��w#
ß � � � � � H � 5 [ ! 3 �w# f � � �q¿ Ï ~ ! 3 � . 3�#oÌ �q¿ Ï ~ ! 3 � . 3�# f � � [ ! 3 �w#87 3 4 p A Ä � .! ��Üµç �N#

È¡©¨� ®¥�5Ä��1´µ "¢¥©¨�5²��¬¯` ¥¤[®¥�#³K½!¢¥©[�# ¥ª�©¨� ®¥� � 4 p A À¨¯`½[¦ Ô Ëàçq¶;³`® 3 °µ¯»®¥Ý`�#�¬½¨³K¤¨ÝK©�Ü
�0��½¨³=È}¤[ £�q¢¥©¨�5¦¨�¬« ¯¬§!�¬ £¢¥´µ²�¯»¢£�¬ "³K½ � ¿ Ï ~ ¯`½[¦ � � ¿ Ï ~ À±ÝK´¸Ö`�¬½å´µ½�á7©¨� ³`®¥�¬²âè�Ü Æ�À
ª�¯»®¥¢¥ �!Ú«»Ü #�¯`½[¦ !Ú¦�Ü #%À±¯`½[¦�¢¥©¨�k¦¨�¬« ¯¬§��¬ ¥¢¥´µ²�¯»¢£�¡³K½ [P\ ¯`½[¦ � [�\ ´µ½ ! ��Ü èb#%À±¢£³�ª�®¥³=Ö`�
¢¥©[¯»¢7¢¥©¨��´Â½M¢£� Ý`®'¯`°V³=Ö`� ® Ó � � !Úé/#"Ö�¯`½�´µ ¥©¨�¬ r¯`  3 moK Ü��k ¡¯�®¥�¬ '¤[°¸¢ À±Èã��³`Á[¢¥¯`´µ½

[�\ !43�#�Ë � �x~ Wn!��w# f � Ô !��w# � �q¿ Ï ~ !�� . 3	#]Ä � !��w# . ! ��Üµç��b#
 £³�¢¥©[¯»¢ � ~ !43 . �w#�Ë f

� Ô !��w# � �q¿ Ï ~ !43 . �w# S
�0��« ¯`½,½¨³=È}¦¨� ×@½¨�q¢¥©[�#·#´¸®%´µ«'©[°µ� ¢º¹�¢£³»¹Y¼¡�¬¤[²�¯`½[½�³`ª-� ®%¯»¢£³`®r¶É³`® Ó Û�Á�§�È]¯¬§�³`¶

Ô ¹Y©[¯»®'²�³K½[´µ«#�Ø±¢£�¬½[ ¥´¸³K½[ 7¢£³�¢¥©¨��¤[½_Á�³K¤[½[¦¨�¬¦!®¥� ÝK´¸³K½(Û#Ü
���c>@?�>�:c9Â��9É> � ��6W�@6 � -(-�U��a% Û �c 75Ê8¿ -,�c)�!W-A/�9�)A��%2-�c��%D<=�;��<�%�)�!i%�-[�	-Y!� � ��%,����;%,��� j �	Z�-�I)A���c) Û � !�-m#(�c��<��*#T) j � / [�\ �� 7 [�� ���e%2)A��%mÔ��+���c������ "!$#g%e'f)+% �-�!��c �-

Æ �



�0/ W . 5E= ?X! Ó Û�# )i� Û Z2�	-b!A � ��%(���e%� � j ��Z2�� 7 f !�-�)A��%d��U�) \ ��� 7  =������� > )i�Û Z )A��% 
��5 . ¾ ¿ W � ]�^ � �x~ � Ë ��5 . f � Ô�� [P\ � ]�^ � �x~ � Ë � ~ � [ � � Ô � [P\ Äb3 S

���������� �v]©¨³�³K £� 3 � � é¡ £³k¢¥©[¯»¢ 354 �»Û � ' ���w!Úé/#%ÀK¯`½�¦�È7®%´¸¢£�ãÛ���Ë}Û������ !Úé/#%Ü
�0��¤[ £�5¢¥©[��·#´¸Ö`� ®¥Ý`�¬½[«��á¡©¨� ³`®¥�¬²â³K½�¢¥©[´µ r ¥²�³�³`¢¥©[°¸§!Á�³K¤[½[¦¨�¬¦�®¥� ÝK´¸³K½�¢£³�È7®'´µ¢£�

� ~ � � [ � � Ô�� [P\ Ä/3åË � �0~ 5 f � Ô � [P\ Ä � ß � � � � � H � [�� f � Ô�� [P\ Ä � . ! ��Üµç � #
È¡©¨� ®¥� f ´Â #¢¥©¨��³K¤¨¢YÈ]¯»®'¦E½¨³`®'²�¯`°P¢£³(Û �8Ü ��®'³`ª-� ®'¢¥´¸�¬ ! ��Ü èb##³`¶"¢¥©¨� Ô ¹Y©[¯»®'²�³K½[´Â«
�Ø�¢£�¬½[ '´¸³K½[  [P\ ¯`½[¦ � [��  '©¨³=È¢¥©[¯»¢#¢¥©¨�� £�¬«³K½[¦�´µ½_¢£� Ý`®'¯`°8´µ½ ! ��Üµç � #kÖ»¯`½[´µ ¥©[�¬ q¯` 
3 moK Ü

Æ
�



� ��� �����	�	
��� ���

5Ùç 7 �¨Ü �m¦[È"¯»®'¦ 9g�q½ �º½_Ö`� ®' £� æ ª��¬«¢£®'¯`° �7�¬ ¥¤[°µ¢5¶É³`®�¢¥©[��¼¡�¬¤�²�¯`½[½ 1kª�� ®'¯»¢£³`®
³K½��m°µ¯`½�¯»®7·q³K²�¯`´µ½[  À���j k U� =#n) j �  =� >4j K�K=K À@Æ±ç¬è 	�Æ`è`èa!ºç�� �`Æb#%Ü5Ãè 7�U�ÜCvkÜ ��Ö»¯`½[ :9 �P¯»®¥¢¥´µ¯`°5·#´&%�� ®¥�¬½_¢¥´µ¯`° � ]�¤[¯»¢¥´¸³K½[  À �k®'¯`¦�¤[¯»¢£� æ ¢¥¤[¦[´µ�¬ !´µ½
��¯»¢¥©¨�¬²�¯»¢¥´µ«   K�� À���®¥³cÖ�´Â¦¨�¬½[«� �C�-9D�q²�� ®'´µ« ¯`½	��¯»¢¥©[�¬²�¯»¢¥´µ« ¯`° æ ³±« ´¸� ¢Y§`À
ç�� � ��Ü5ÃÆ 7 ��Ü	r¨³K°µ°µ¯`½[¦ 9C�º½M¢£®¥³±¦[¤[«¢¥´µ³K½(¢£³��P¯»®¥¢¥´Â¯`°o·#´&%�� ®¥�¬½_¢¥´µ¯`° � ]�¤[¯»¢¥´¸³K½�  ÀVè ��4g�¬¦[´¸¹
¢¥´¸³K½�À���®%´µ½[«� ¢£³K½,¼ � 9 �m®'´µ½[«� ¢£³K½,äk½[´¸Ö`� ®' '´¸¢Y§ ��®¥�¬ '  ÀVç�� �
��Ü5 �T7l��Ü�r¨®'´¸�¬¦[²�¯`½�À ��Ü � ³`Ý`�¬°µ´µ¤[ :9��º¦¨�¬½_¢¥´¸×�« ¯»¢¥´¸³K½�³`¶ æ ²�¯`°µ° � ½[©[³K²�³`Ý`�¬½¨�¬´¸¢¥´¸�¬ 
³`¶ �8Ø±¢£®¥�¬²�� v"³K½[¦�¤[«¢¥´¸Ö±´¸¢Y§�Á�§ �"³K¤[½[¦�¯»®¥§ ���¬¯` ¥¤¨®¥�¬²��¬½_¢¥ :9å¯�á7©¨� ³`®¥�¬²
³K½ v"³K½_¢¥´µ½�¤¨³K¤[ �·k� ª��¬½[¦¨�¬½�«�`À � �0#,� j�� �c) j�� %e#� j �  =� > K�� � Àqè � � 	�Æ`è �!ºç�� � �b#%Ü5 � 7 ��Ü �#®��¤¨¢£� ®¬À ��Ü�� ´µ¦�²�¯`½	9�á7©¨� �#®¥� �¬½ r[¤�½[«¢¥´¸³K½,¶;³`®qäk½[´¸¶;³`®'²�°¸§ �m°µ°µ´µª[¢¥´µ«
� ]�¤[¯»¢¥´¸³K½[  À�� �� "U�-#T��! < )i� � �*)A��%���c)�!$#(� � � À@Æ»éKÆ 	�Æ �Mè !ºç�� �`èb#%Ü5 � 7 �eÜ±·�Ü ;k´µ ¥°µ³`ªVÀgvkÜ UI¤¨¢;3 � ®09 �B¼¡³`¢£�#³K½�¢¥©¨� �#®¥� �¬½��Õ >r[¤[½[«¢¥´µ³K½!¶;³`® �m°µ°µ´µª[¢¥´µ«1kª�� ®'¯»¢£³`®' ]³K½�äk½_Á-³K¤�½[¦¨�¬¦å·k³K²�¯`´µ½[ 7´Â½ 2Ã3 4»À�´µ½åª[®¥� ª@¯»®'¯»¢¥´¸³K½�Ü5 �07 �eÜ7·�Ü�;k´µ ¥°¸³`ªIÀ��%Ü���Ü æ ´¸ÝK¯`° 92�º½M¢£®'³�¦[¤�«¢¥´¸³K½ ¢£³ æ ª��¬«¢£®'¯`°#á7©¨� ³`®¥§`ÀkÈ¡´¸¢¥©
¯»ª[ª�°µ´µ« ¯»¢¥´µ³K½[ 5¢£³ æ «'©¨®"�³K¦[´µ½¨Ý`� ®�³`ª-� ®%¯»¢£³`®'  À8¼¡� È���³`®e�P9 æ ª[®%´µ½¨Ý`� ®£¹ � � ®'°Â¯»Ý¨À
ç�� � � Ü5�� 7�U�Ü ; �³`®%²�¯`½[¦¨� ®x9oá7©¨�v�k½[¯`°¸§± ¥´µ o³`¶PUe´µ½¨�¬¯»® �P¯»®¥¢¥´µ¯`°[·#´&%�� ®¥�¬½_¢¥´µ¯`°�1kª�� ®'¯»¢£³`®' � � À[¼¡� È���³`®e�P9 æ ª[®'´Â½¨Ý`� ®£¹ � � ®'°µ¯»Ý¨À�ç�� �
��Ü5�� 7 � Ü��  ¥¯��`³cÖ�9 1#½B¢¥©[�täk½[´ ]�¤¨�¬½¨�¬ ¥ �³`¶�¢¥©¨� �7�¬«³=Ö`� ®'§B³`¶�¯ ·k´Â ¥«³K½M¢¥´Â½_¤±¹
³K¤[ �v"³K½[¦[¤[«¢¥´µÖ�´¸¢�§�v"³��:<�« ´¸�¬½_¢ À  ���l�lU� �!�#��c)�!��c �- �� � U��e%[�� 7 � <*< > !i% 7� �c)A��%,���c)�!�#,- ��K À�� � �c¹ � � �a!ºç�� � �b#%Ü

Æ �



5Ùç éu7 ��Ü �5³K©[½�À ��Ü � ³`Ý`�¬°µ´Â¤[ :9e·k� ¢£� ®'²�´µ½[´µ½¨Ý$v"³K½[¦[¤�«¢¥´¸Ö�´µ¢Y§5Á�§ �"³K¤[½[¦[¯»®¥§ ���¬¯�¹
 ¥¤¨®¥�¬²��¬½_¢¥  À����%Às�º½M¢£� ®'´µ³`® �7�¬ ¥¤[°µ¢¥  À  ���l�lU� "!�#��c)�!$�� �-Q�� � U��e%_�� 7 � <=�< > !i% 7 � �c)A��%���c)�!$#- � � À � �MÆ 	 � � �@!ºç�� �
�b#%Ü5Ùç`ç 7 ��ÜsUI¯` ¥ '¯`  À ��Ü8äk©[°µ²�¯`½[½ 9�1#½1·q� ¢£� ®%²�´µ½[´µ½[Ý(¯ �¡´¸�¬²�¯`½[½[´µ¯`½ ��¯`½�´¸¶É³K°Â¦
¶É®¥³K²�¢¥©¨�¡·#´¸®'´µ«%©[°¸� ¢º¹�¢£³»¹Y¼q�¬¤[²�¯`½[½ ��¯»ªVÀ_¢£³�¯»ª[ª��¬¯»®m´Â½ �  " j � #,!i% j�� #(� > %�[����� j � U}< j5Ùç¬è 7 ��Ü/Ue¯` ¥ ¥¯`  À���Ü_áo¯¬§±°¸³`®¬À���Ü_äk©[°µ²�¯`½�½	9eá7©[�¡·#´¸®'´µ«%©[°¸� ¢º¹�¢£³»¹Y¼q�¬¤[²�¯`½[½ ��¯»ª
¶É³`®�v]³K²�ª�°¸� ¢£� �q´¸�¬²�¯`½[½[´Â¯`½ �(¯`½[´¸¶;³K°µ¦[ ]Èq´¸¢¥©�"³K¤[½[¦[¯»®¥§`À¨ª�®¥� ª[®'´µ½_¢7è»é`é¨ç»Ü5Ùç¬Æ 7 �¨Ü���Ü UV� �`À ��Ü¨äk©[°µ²�¯`½�½	9o·k� ¢£� ®'²�´µ½[´µ½¨Ý�¢¥©¨�Y�q½�´µ £³`¢£®¥³`ª�´Â«��7�¬¯`°¸¹+�q½[¯`°µ§_¢¥´µ«v"³K½[¦[¤[«¢¥´µÖ�´¸¢¥´µ�¬ �Á�§ �"³K¤[½�¦[¯»®¥§ ���¬¯` ¥¤¨®'�¬²��¬½M¢¥ ¬À� ���l�lU� "!�#��c)�!$�� �- �� 
� U��;% �� 7 � <*< > !i% 7 � �*)A��%���c)�!$#-�� �ã��� ÀVç é � � 	@ç`ç`ç¬è !ºç�� � �b#%Ü5Ùç �T7��dÜ UI´¸¢£¢¥²�¯`½VÀ ��Ü æ ¢¥¯`²�ª�¯`« «%©[´µ¯±Àg;�Ü_�0�¬´µ½¨Ý`� ®¥Ý`� ®x9 �¡� ÝK¤[°µ¯»® �e³K´Â½M¢¥ ã¶É³`® �m°¸¹
°µ´¸ª[¢¥´µ« � ]�¤[¯»¢¥´¸³K½[ PÈ¡´µ¢¥©�·#´µ ¥«³K½_¢¥´µ½�¤¨³K¤[ �v"³��:<�« ´¸�¬½_¢¥  À �  � j � #,U"� > � �[����� j
� !�-� K � À �MÆ 	 � �@!ºç�� � Æb#%Ü5Ùç�� 7vkÜ ��´µ®'¯`½[¦[¯g9 �o¯»®'¢¥´µ¯`°V·#´&%�� ®¥�¬½M¢¥´Â¯`°�� ]�¤[¯»¢¥´¸³K½� r³`¶ �m°µ°µ´µª[¢¥´µ«kám§�ª��`À æ �¬«³K½[¦
�m¦[´¸¢¥´µ³K½�À�¼q� È ��³`®(��9 æ ª[®'´µ½¨Ý`� ®¥¹ � � ®'°µ¯»Ý¨ÀVç�� ��é±Ü5Ùç � 7 �¨Ü���³K £� ®x9 1#½X;q¯»®'½�¯`«e� �Õ "á¡©¨� ³`®¥�¬²�¶;³`® �m°µ°µ´µª[¢¥´µ«]·#´&%-� ®'�¬½M¢¥´µ¯`° � ]�¤[¯»¢¥´¸³K½[ ¬À
 ���l� U� j � U��;% � <*< >4j � �c)A� j K � À�� � � 	 � �±ç�!ºç�� � ç0#%Ü5Ùç
�07l��Ü8¼k¯`«'©[²�¯`½ 9 �¡�¬«³K½[ £¢£®'¤[«¢¥´µ³K½[ �¶É®¥³K² �"³K¤[½[¦�¯»®¥§ ���¬¯` ¥¤¨®¥�¬²��¬½_¢¥  À �  "� =� > -I�0/ � �*)A� j K�� � À �`Æ±ç
	 � � �a!ºç�� � �b#%Ü5Ùçx� 7 ��Ü��¡� �¬¦�À �kÜ æ ´µ²�³K½ 9 ��� ¢¥©¨³±¦[ r³`¶ ��³±¦¨� ®'½��(¯»¢¥©¨�¬²�¯»¢¥´Â« ¯`° �m©_§± ¥´µ«   À � � Ü�q½[¯`°µ§� ¥´Â ã³`¶ 1kª�� ®'¯»¢£³`®%  À[¼¡� È ��³`®e��9D�q« ¯`¦[�¬²�´µ« ��®'�¬ ¥  ÀVç�� �T��Ü5Ùç�� 7 �¨Ü æ §�°µÖ`�¬ £¢£� ®¬À �gÜ]äk©[°µ²�¯`½[½	9�� �#°µ³`Á�¯`°#äq½[´^]_¤¨�¬½[�¬ ¥ !á¡©¨� ³`®¥�¬² ¶É³`®,¯`½� ½_Ö`� ®' £� �"³K¤[½[¦�¯»®¥§ � ¯`°µ¤¨� �m®¥³`Á�°¸�¬²�À �  " � > -��0/ � �*)A� j K�� � Ü�ç��`Æ 	@ç � �!ºç�� � � #%Ü5Ãè»éu7 ��Ü �7Ü-áe¯=§�°¸³`®09 �m £�¬¤[¦[³�¦[´ %-� ®¥�¬½_¢¥´µ¯`°�1#ª-� ®%¯»¢£³`®'  À�¼¡� È �`� ®% £� §�9 �m®'´µ½[«� ¢£³K½
äq½[´µÖ`� ®' ¥´¸¢�§ ��®'�¬ ¥  ÀVç�� �±ç»Ü5Ãè±ç 7 ��Ü �7Ü�áo¯¬§±°¸³`®x9��P¯»®¥¢¥´µ¯`°P·#´&%�� ®¥�¬½_¢¥´µ¯`° � ]�¤[¯»¢¥´¸³K½[ ��O� 9 � ¤�¯`°µ´¸¢¥¯»¢¥´¸Ö`� æ ¢¥¤[¦[´µ�¬ 
³`¶�Ue´µ½¨�¬¯»® � ]�¤[¯»¢¥´¸³K½�  À[¼¡� È���³`®e�P9 æ ª[®'´Â½¨Ý`� ®£¹ � � ®'°µ¯»Ý¨ÀVç�� � � Ü5Ãè`è 7 ��Üeäk©[°µ²�¯`½�½	9��º½MÖ`� ®% £� �"³K¤[½[¦�¯»®¥§ � ¯`°µ¤¨� ��®¥³`Á�°µ�¬²� �¯`½[¦.�¡ª�ª�°µ´µ« ¯»¢¥´¸³K½�  À
� -)��%��!W- ",U�% � � � Àoç��`Æ 	�è±ç`ç�!ºç�� �`èb#%Ü

Æ �



5Ãè`Æ 7 ��Ü5äq©[°Â²�¯`½[½	9�v � � æ v"³K½[¶É� ®¥�¬½�«�1¼q³`¢£�¬  À�äk½[´¸Ö`� ®% ¥´¸¢Y§B³`¶ �5�¬½_¢¥¤[«(�_§`À
ç�� �
��À�¢£³�Á��5ª�¤¨Á@°µ´µ ¥©¨�¬¦�Á_§ æ �0� ��Ü5Ãè �T7 ��Ü»�0�¬´µ½[ £¢£³±«e�P9s� ½[�x]_¤[¯`°Â´¸¢¥´¸�¬ e¶É³`®�¯�v"� ®'¢¥¯`´µ½ �m´¸Ý`�¬½_Ö�¯`°Â¤¨� ��®¥³`Á�°µ�¬²,À ��j � �*) j� %e#,� j �  =� >Sj � À � � � 	 � �`Æa!ºç��
� �N#%Ü

Æ �


	Spectral Asymptotics of the Dirichlet-To-Neumann Map on Multiply Connected Domains in R^d
	Recommended Citation

	paper4.dvi

