
he
p-

th
/9

60
30

17
   

5 
M

ar
 1

99
6

� �������	�
�������������������������� �

!�" #�%$'&��)(*����+�,�-�.0/*( " ���1� 243456� " �7��,4- ! /98%:;/�< " #��=�,?>A@�#���
B / ! /%C /�DFE+��G�	� 2H8JI " 243K���7� ,

,MLON	PRQ�SUTGVMNXW T*Y[Z]\�^R_K`badcU`fe
g WhadijNXSk`balT	_mY[Z]noQ�ap`4NXSk`XqrQ�s�T[NXSXW?e�\utwvxtzyuYj{m| }X~��je%L��h�7�6����|�noQ�ap`4NXSk`XqrQ�s�T[NUSHW?e

� NXSXVOQ�Wh_

@�� W?`XTGalTGs?T�NoY[Z��#^�N�Y�SUN�T	adcfQ6q�\�^R_'`badcU`fe
� ^RQ�W?{�a g WRadijNXSk`balT	_��RQ�ad_6s7Q�W?e � ^RQ�W?{ja*}�| }�}�}��'e�\xt���t��
^RadWRQ

Q�Wh�
� W?`XT	alTGs�T[NoY[Z�\�^R_K`badcU`fe

� cfQ�� NXVOadQ � adWhadcfQje�y�NXa �badW6����}�}�}�� }'e%\ut#��t��
^RadWhQ

�����H�4�4 h¡6�

¢¤£h¥§¦]¨7¢ª©m«7¬ ¥'�®d¯]°4±h²6©�¥b³ ´�¥4¬¶µ7·�´�£h¥§°6¬h¬7®l´k®¸«6³¹«jº»°¶¯�¼'°j½°j¾x¿À¥'d¬�°4³�¬�°�µ�«6±R³�¬h°j¾�·
´k¥b¾k©F¯�«�´�£�°j´�®l´�®d¯]Á¤¥'¸pÂGÃ�«�¯[¥K¬�°4³�¬)¸«7¼'°jGÄ§Å�Æ7Ãh¾�¥4¯k¯�®l³h²�´k£R¥�¦]¨7¢Ç°�¼H´k®¸«6³¹®l³�´�¥'¾k©�¯u«jº
´k£R¥�È]É�ÊËºÌ«6¾�©M±Rd°j´�®l«�³zÍz´k£h¥m¼H«6³À¯[´k¾�°j®¸³ ´0¯[´k¾�±�¼H´�±h¾k¥m¼'°j³Îµ�¥Ï°j³�°4l·R¯[¥4¬¹¼H«6©mÃhl¥'´�¥'l·ÐÄOÑ	´
®d¯o¯[£h«4ÁÒ³Ó´�£�°j´�ºÌ¾�«6©�´k£h¥§Ô7®l¥'ÁÕÃ�«6®¸³ ´o«jºu¸«7¼'°j�¿�¥'d¬�´k£R¥'«6¾�®l¥4¯XÍ
´k£R¥'¾k¥�¥bÆ ®½¯[´f¯�°�£h®d¬h¬7¥'³
¬ ·7³�°j©m®d¼'°4�¿À¥'d¬×Ö�Øo®l³×´k£R¥�¦]¨7¢Õ©�«7¬ ¥'GÄÓ¢¤£�°4³hÙR¯Ú´�«�´k£h¥�Ãh¾�¥4¯[¥'³À¼H¥�«jº�´k£h®½¯�£h®d¬h¬7¥'³
¬ ·7³�°j©m®d¼'°4J¿�¥bd¬#ÍzÁ¤¥§¼b°j³¹¾k¥4¼H«�³�¯[´�¾k±�¼X´Û´�£h¥m¼Hl«Ð¯[¥4¬�°4l²6¥bµh¾f°�«jºÒ´�£h¥m¼H«6³�¯�´k¾�°j®l³7´f¯]ÁÒ£h®½¼U£
²6±À°j¾f°4³ ´�¥'¥�´�£h¥�²6¥'³R¥'¾f°4z®l³7Ô6°4¾k®½°j³�¼H¥�«jº�´�£h¥o¦Ü¨7¢Ý°6¼X´k®l«�³zÄw¢¤£h¥�¾k¥4¯�±hl´�®l³h²§¯�´k¾k¥K¯k¯¤´k¥b³�¯[«�¾f¯
¢ÒÞhÞ¹°j¾�¥Û¾�¥4¼H«4Ô�¥'¾�¥4¬M´k«Oµ�¥�´k¾�±h¥�´k¥'³À¯[«6¾uß�±�°4³ ´�®l´k®¸¥4¯HÄ�Å�¯�Ã�¥K¼H®d°4ll·ÐÍ?´�£h¥�Ã�°j¾�´Ò«jº�´�£h¥o¯[´�¾k¥4¯�¯
´k¥b³�¯[«�¾f¯MºÌ«6¾�´�£h¥�£h®½¬h¬ ¥'³Ý¬ ·7³�°4©�®d¼'°4»¿À¥'d¬1Ö�Ø§²6®lÔ�¥K¯M´k£h¥�ÃR¾k¥4¼H®½¯[¥à¥'Æ ÃR¾k¥4¯�¯[®l«�³�ºÌ«6¾�á�Þ�Ä
ÈÒ´]´k£h¥mß�±�°j³7´k±h©F¸¥'Ô�¥'GÍ#´k£h¥m¼'°4³�¼H¥'¸d°j´�®l«�³¹¼H«6³�¬7®l´k®¸«6³�ºÌ«6¾�´k£R¥M´�«6´f°4Ò¼H¥b³ ´�¾f°j�¼U£�°4¾k²�¥M®½¯
¾k¥b¥'Æh°4©�®l³R¥4¬#Ä¹â
®l³À°jl¸·�Í
ÁÒ®¸´k£×´k£R¥¶£R¥'lÃ×«jº�´k£R¥¶£R®d¬h¬ ¥b³�¬7· ³�°4©�®d¼b°j%¿�¥'½¬ãÖ�ØfÍ�´k£h¥�ºG°6¼X´
´k£À°j´�´�£h¥�¯�¥'©�®pÂä¼H½°6¯k¯�®d¼'°4w¯[´f°4´k®½¼�¯[«�l±h´�®l«�³�«jº�´�£h¥�¦]¨7¢å©�«7¬ ¥'Ò£À°6¯M´�Á¤«¹®l³À¬ ¥'Ã�¥'³�¬ ¥b³ ´
Ã�°4¾f°j©m¥'´k¥'¾�¯ÛæGç
ÍèÊ�éfÍhÁÒ£h¥'¾�¥4°6¯ÒºÌ«6¾]´�£h¥O¼H½°6¯�¯[®d¼b°j�êÒë]ì�¨�©�«7¬ ¥'z´�£h¥'¾k¥o®d¯x«�³hl·�«�³h¥�Íz¼'°4³
µ�¥�¥'Æ ÃRd°j®¸³h¥4¬#Ä



í�®l´�£�´k£h¥�°6¬ Ô�¥'³7´§«jºo´k£h¥à©�«7¬ ¥'uÃh¾�«6Ã�«�¯�¥4¬îµ7·�êw°j¸d°j³ïÍÜëu®½¬h¬ ®l³R²�¯HÍuì]°4¾kÔ�¥'·;°j³�¬
¨�´�¾k«6©m®l³h²�¥'¾Òæ[êÒë�ìÛ¨RéwðpñXò	Í7¬ ®l½°j´�«6³§²6¾f°'Ô7®l´�·�®l³§´�Á¤«�¬ ®¸©�¥'³�¯�®l«�³�¯
£�°�¯�µ�¥'¥b³MÁÒ®½¬ ¥'l·o¾k¥4¼X«6²jÂ
³h®¸ó'¥4¬�°6¯u°j³à¥'Æh¼X¥'l¸¥'³ ´�°j¾k¥b³�°Ú®¸³�ÁÒ£h®½¼U£Ï°ÚÔ�°j¾�®l¥'´�·�«4º%ºÌ±h³�¬R°j©�¥'³7´f°4#®½¯k¯[±R¥4¯¤®l³àß�±�°j³7´k±h©
²6¾�°'Ô ®¸´[·;¼'°j³1µ�¥�¬ ®d¯�¼H±�¯�¯[¥4¬#Í�¥4¯�Ã�¥K¼H®d°4ll·Î´k£h«Ð¯[¥�¼X«6³�¼H¥b¾k³h®¸³h²¹ß?±À°j³7´k±h© Ãh¾�«6Ã�¥'¾k´�®l¥4¯O«jºÛ°
µh½°6¼fÙ�£h«6¸¥�Ä�Ñ	³�¬ ¥b¥4¬)³R«jÁô°�½°j¾k²�¥�µ�«7¬ ·¹«jºul®¸´k¥'¾�°j´�±h¾k¥O«�³Ó´k£h¥�êÒë�ìÛ¨�©�«7¬7¥'�°j³À¬�®l´�¯
Ô�°j¾�®d°j³7´f¯Ò®d¯u°'Ô�°j®l½°jµh¸¥�Íh°4³�¬�´k£R¥Û³R«6´f°4µhl¥o©�«7¬ ¥'z®¸³�´k£h¥0¯[´k±À¬ ·�«jº�´�£h¥�µhd°�¼UÙ�£R«6l¥o¥'Ô�°jÃ Â
«6¾�°j´�®l«6³×Ãh¾�«6µh¸¥'©F®d¯]´�£h¥�¦Ò±�¯k¯�«jÂ�¨�±�¯k¯�Ù ®¸³�¬?Âä¢¤£h«6¾�d°�¼H®l«�±�¯¶æG¦Ü¨?¢xé]©�«7¬ ¥b%ÁÒ£h®d¼f£Î°6¬ ©�®¸´f¯
Ãh£7·h¯�®d¼'°4l¸·�¯�¥'³�¯�®lµh¸¥Ò¥'Ô�°jÃ�«6¾�°j´k®¸³h²�µhd°�¼UÙo£h«6¸¥u¯[«�l±h´�®l«6³À¯xðAõjòGÄ%¢¤£h¥�¦Ü¨?¢ã©�«7¬ ¥b £�°�¯%µ�¥b¥'³
¼H«�³�¯[®½¬ ¥'¾k¥K¬�°Ó´k£h¥b«6¾k¥b´k®d¼b°jÒd°4µ�«6¾f°4´k«�¾k·�ºÌ«6¾�´�£h¥�¯�´k±�¬ ·1«jº0ì]°'ÁÒÙ7®l³h²Ó¾�°6¬ ®½°j´�®l«6³öðAõ ÍÒ÷4ò	Í
µh½°6¼fÙM£h«�l¥�¥'³7´k¾�«6Ã7·¹ðùøRÍ�ú Í�ûjòGÍh¼H¾�®l´�®d¼'°4#Ãh£h¥b³h«6©�¥b³�°�ðýü�Í�þ6òz°4³�¬�¯�«M«�³zÄ

ìx«4Á¤¥'Ô�¥b¾'Íz±h³7´k®l�³h«4Á�Í%´�£h¥'¾k¥m°j¾�¥à¯[«6©m¥MÃh¾�«6µh¸¥'©�¯xÁÒ£R®d¼f£×°j¾�¥�¯[´�®ll�±h³À¼Hl¥4°4¾�®l³Ó´�£h¥
¦]¨7¢ÿ©�«7¬ ¥b	ÄÒâh«6¾u¥'ÆR°j©�ÃRl¥�Í�´k£R¥O¦]¨7¢ °6¼X´k®l«�³�®½¯»©�°4³h®pºÌ¥K¯[´k¸·M®¸³ Ô�°4¾k®d°4³ ´Ò±R³�¬ ¥'¾u´k£h¥0¬ ®pºdÂ
ºÌ¥'«�©�«6¾�Ãh£h®d¯�© ´�¾f°j³À¯äºÌ«6¾�©�°j´�®l«�³zÍ%¯�«�´k£R¥�¼H«6³À¯[´k¾�°j®¸³ ´�¯Û¯�£h«6±Rd¬�ºÌ«6¾�©F´k£h¥m¼Hl«Ð¯[¥4¬Î°jl²�¥'µh¾�°
°j´O´�£h¥�¼H½°6¯�¯[®d¼b°j¤¸¥'Ô�¥'GÍ#®	ÄA¥�ÄlÍ�«6±h²�£ ´O´�«�µ�¥�¿�¾f¯�´[Âä¼Hd°�¯k¯HÍ�ÁÒ£h®½¼U£¹²6±�°4¾f°4³ ´�¥'¥4¯�´k£R¥�²6¥'³R¥'¾f°4
¼H«4Ô�°j¾�®d°j³À¼H¥�«6¾u®l³7Ô6°4¾k®½°j³�¼H¥�«4º�´k£h¥�´�£h¥'«6¾�·�Ä��x¥'Ô�¥'¾�´k£h¥'¸¥4¯k¯XÍ7°6¯Ò®d¯ÒÁ¤¥'¸#Ù7³h«4ÁÒ³zÍh´k£h¥0¯[´�¾k¥4¯�¯
´k¥b³�¯[«�¾f¯¤¢ÒÞRÞ¶®l³§´k£R¥x¥4°4¾k¸®l¥'¾�¯�¥'©�®½¼Hd°�¯k¯[®½¼'°jR°jÃRÃh¾k«Ð°6¼f£�¬ «�³R«6´�´k¾�°j³�¯	ºÌ«6¾k© °6¯�´k¥'³À¯[«6¾�¯�µh±R´
¾f°4´k£h¥b¾�°�¯ÚÃh¾�«��k¥4¼H´�®lÔ�¥�¼X«6³h³h¥K¼H´k®¸«6³�¯XÍ�ÁÒ£h®½¼U£×©�¥K°j³�¯�´�£�°j´§±h³�¬ ¥b¾�°¹¼H«6³7ºÌ«6¾k©Ï°ju¼f£�°j³h²�¥
«jº�¼X«�«6¾f¬7®l³�°4´k¥4¯o¢ÒÞhÞãÃh®½¼UÙà±hÃ×°4³�¥'Æ7´k¾�°�´k¥'¾�©F¥4ß?±À°j�´k«����
	Kõ¶´k®¸©�¥4¯x´�£h¥m¯k¼f£ Á*°j¾kób®d°j³
¬ ¥'¾�®lÔ�°j´�®lÔ�¥§«jº�´�£h¥�´k¾�°j³�¯�®l´k®¸«6³ÓºÌ±h³�¼X´k®l«�³1°j´§´k£h¥à¼H½°6¯k¯�®d¼'°4¤¸¥'Ô�¥'�ð��4ò	ÄÓÈ�¯O°)¾�¥4¯[±h¸´'Í%´�£h¥
ç
«�®d¯k¯�«6³¹µh¾f°�¼UÙ�¥b´f¯x«4ºÒ´k£R¥�¼H«�³�¯[´�¾f°4®l³7´f¯]£�°'Ô�¥O´k£h¥§¼Xd°6¯�¯[®½¼'°j�¼X¥'³ ´�¾f°4%¥'Æ7´k¥'³�¯�®l«�³zÍ#´k£À°j´�®½¯HÍ
´k£R¥�¼Hl«Ð¯[¥4¬×°4l²6¥bµh¾f°�«4º]´�£h¥�¼H«�³�¯[´�¾f°j®¸³ ´�¯�®d¯o¬ ¥4¯[´�¾k«4·�¥4¬�ðrñ�4ò	Í%ÁÒ£h®½¼U£Ó¥bÆ Ãh¸®d¼H®¸´k¸·�¼H«�³ ´�¾f°KÂ
¬ ®½¼H´f¯]´k£R¥MºG°6¼H´o´k£�°4´�´�£h¥�¦]¨7¢Õ°6¼H´�®l«�³Ó®d¯�®l³7Ô6°4¾k®½°j³7´ÛÁÒ®¸´k£Ó¾�¥4¯[Ã�¥4¼X´�´k«�¬ ®���¥'«�©�«6¾�Ãh£h®½¯[©
´k¾�°j³�¯	ºÌ«6¾�©�°j´�®l«6³À¯HÄ�]¯[±À°jl¸·�Íw°j¾kµR®l´k¾�°j¾�·�ºÌ±h³�¼H´�®l«�³�¯¶æÌ©�«6¾�¥�Ãh¾�¥4¼H®d¯�¥'l·ÐÍ%Ãh¾k«��k¥K¼H´k®¸Ô�¥�¼H«�³h³h¥4¼X´k®l«�³�¯Uéo´fÞÝ°j¾�¥
°6¬R¬ ¥4¬�´k«1¢���� �ÞhÞ µ7·×£�°j³�¬�Í]°j³À¬î±h³À¬ ¥'¾�°Ó¼X«6³ ºÌ«�¾k©�°4]¼f£�°j³R²6¥�«jºÚ¼H«�«6¾�¬ ®l³À°j´k¥K¯M´fÞ °j¾�¥
°6¯�¯[±h©m¥4¬�´k«�Ãh®½¼UÙ�±hÃ��
	4õ�´k®¸©�¥4¯Ò´k£h¥§¯�¼U£7ÁÒ°4¾kó'®½°j³¹¬ ¥'¾�®lÔ�°j´�®lÔ�¥�Í�¯[«à´k£�°4´o¢ÒÞhÞ��Õ´fÞ×°j¾�¥
´k¾�±h¥O´k¥b³�¯[«�¾�ß?±À°j³7´k®l´�®l¥4¯XÄÛ¨�®¸³�¼H¥o´fÞÓ°4¾k¥O®l³7´k¾�«7¬ ±�¼H¥K¬¶µ7·�£�°4³�¬#Í#´�£h¥'®l¾uÃh¾�¥4¼H®d¯�¥�©�¥K°j³h®¸³h²�¯
°j¾�¥x®¸©�Ãh¸®d¼H®¸´'Í4¯[«�´ Þ £�°'Ô�¥ÒÔ�°j¾�®l«6±À¯�Ãh£7·h¯�®d¼'°4h¥'Æ7Ãhd°4³�°j´�®l«�³�¯HÄ�âÀ«�¾�®l³�¯�´f°j³À¼H¥�Í�®l³�ðpñ�ñHòh´ Þ °j¾�¥
¥'Æ7Ãhd°4®l³h¥K¬�°6¯¤´�£h¥o¯[´k¾�¥4¯k¯¤´�¥'³�¯�«6¾f¯�ºÌ«�¾x´�£h¥]²�£h«�¯�´]¯�¥4¼H´k«�¾'Í�°4³�¬�´k£h¥'®¸¾Ò¼H¥b³ ´�¾f°jï¼U£À°j¾k²�¥4¯Ò°j¾�¥
¥4ß�±�°j�´k«�õ�û Í�ÁÒ£h¥'¾k¥K°6¯]®l³ ð9÷7Í��jò�´ Þ °4¾k¥m¼H«6³�¯�®d¬ ¥b¾k¥4¬¹°6¯]´k£R¥M¾�¥4¯[±h¸´�«jºÒ´�£h¥§³h«6³h¸«7¼'°j¸®l´�·
«jº*´k£h¥§ç�«6l·7°4Ù�«4Ô¶´�¥'¾k©�Í#°4³�¬)´�£h¥m¼H«6¾�¾k¥4¯�Ã�«�³�¬ ®¸³h²à¼H¥'³7´k¾f°4�¼f£�°j¾�²6¥4¯]°4¾k¥àñ'õ��JÄ�¨�«RÍz±h³ ´�®l
³h«4Á�Íh®l´Ò®½¯¤³h«6´�¼H¸¥4°j¾w£h«4Á ´k£h¥K¯[¥o¼H«6³���®d¼H´�¯Ò¼H«6±Rd¬�µ�¥Û¾�¥4¼H«�³�¼H®l¸¥4¬M®¸³�°O¼X«6³�¯�®d¯[´�¥'³7´ÒÁÒ°'·�Ä

Ñ	³�´k£h¥OÃh¾�¥4¯[¥b³ ´uÃ�°jÃ�¥'¾bÍz´k£h¥§¦]¨7¢ ©�«7¬ ¥'�®d¯Ò¿�¾f¯�´�¬ ®d¼X±�¯k¯�¥4¬¶ºÌ¾k«�© ´k£R¥�Ô7®l¥'ÁÒÃ�«6®¸³ ´�«jº
´k£R¥�Éx®¸¾f°6¼�ß�±�°4³ ´�®ló4°4´k®l«�³�©�¥b´k£h«7¬1¯[«×°�¯M´k«×¯�«6¸Ô�¥�´k£R¥¹°jµ�«4Ô�¥�©�¥'³7´k®¸«6³h¥K¬;ÃR¾k«6µRl¥'©�¯XÄ
¨�®¸³�¼H¥u´k£h¥'¾�¥]®d¯w°Û³h«�³hl«7¼b°jz´k¥b¾k©ô®l³§´k£h¥�¦]¨7¢�©�«7¬ ¥'GÍ6´k£R¥�¦Ü¨?¢���°4²6¾f°4³h²6®½°j³à©M±�¯�´%¿�¾f¯�´
µ�¥�¸«7¼'°j¸®ló'¥4¬�¯�«�´k£�°4´]Éu®l¾f°�¼�ß�±�°j³7´k®¸ó4°j´�®l«�³�¼b°j³�µ�¥OÃ�¥'¾�ºÌ«6¾k©m¥4¬#ÄwâÀ«�¾x´�£h®d¯ÒÃh±h¾�Ã�«�¯[¥ÐÍ�´�£h¥
¯k¼b°jd°4¾#¿�¥'½¬! Ï°j³�¬�´k£h¥%µ�«�±h³�¬h°4¾k·�´�¥'¾k© °j¾�¥¤®¸³ ´�¾k«7¬ ±�¼X¥4¬x®l³�«�¾f¬ ¥'¾z´�£�°j´�´k£R¥�¾�¥HºÌ«6¾�©M±Rd°j´�¥4¬
¦]¨7¢ã©�«7¬7¥' ®½¯%Á¤¥'¸pÂGÃ�«Ð¯[¥4¬§°j³À¬Ú¸«7¼'°j�ð9û7Íhñ'ú6òGÄ%Å%Æ7Ãh¾k¥4¯�¯[®¸³h²�´k£h¥u¦]¨7¢�°�¼H´k®¸«6³§®l³O´�¥'¾k©�¯�«jº
´k£R¥ÒÈ]É]ÊÕºÌ«6¾k©§±h½°j´k®¸«6³Ïðpñ'õ7Í ñb÷hÍ ñXø�ò	Í4´k£h¥*¼H«6³À¯[´k¾�°j®¸³ ´�¯�´k¾�±�¼H´k±R¾k¥Ò¼b°j³Oµ�¥Ò¥4°6¯�®l¸·�°j³�°4l·R¯[¥4¬�Ä
Ñ	´%®d¯zºÌ«6±h³�¬�´�£�°j´�´�£h¥'¾k¥u°4¾k¥¤ºÌ«�±h¾
¿�¾�¯[´[Âä¼H½°6¯k¯�¼H«�³�¯[´�¾f°4®l³7´f¯%®l³o´k£h¥u¦]¨7¢ã©m«7¬ ¥'	Í�°j³À¬Ú´�Á¤«�«jº
´k£R¥4¯[¥�²6¥b³h¥'¾f°4´k¥o´k£h¥oÁ¤¥'¸pÂGÙ ³h«4ÁÒ³#"�®l¾f°�¯[«�¾k«�°4l²6¥bµh¾f°OÁÒ®l´�£h«6±h´�¼H½°6¯k¯�®d¼'°4�¼H¥'³7´k¾�°j�¼f£�°j¾�²6¥�Ä
ÈÒ´�´k£h¥Îß�±�°j³7´k±h© l¥'Ô�¥b	Í¤´�£h¥Ó¼b°j³�¼H¥bld°4´k®¸«6³Ý¼H«�³�¬ ®l´�®l«�³�ºÌ«6¾�´�£h¥�´k«�´f°4�¼X¥'³ ´�¾f°4�¼U£À°j¾k²�¥
®d¯§¾k¥'¥'ÆR°j©m®l³h¥4¬�Ä�¢¤£h¾k¥b¥�´[·7Ã�¥4¯O«jºo©�¥4°�¯[±h¾�¥4¯M°4¾k¥¹¬ ®½¯k¼H±À¯k¯[¥K¬�°j³�¬�´�£h¥¹¼H«6¾�¾k¥4¯�Ã�«6³�¬ ®¸³h²

õ



¾k¥K¯[±h¸´f¯�°4¾k¥�«�µh´f°4®l³h¥K¬#Ä%$¤·¹´k£h¥�ì�°j©�®¸l´k«�³h®d°4³¹¼H«6³À¯[´k¾�°j®¸³ ´0°j³�°4l·R¯[®d¯XÍ%®l´o®d¯�¯�£h«4ÁÒ³×´k£�°4´
¥'ÆR¼H¥'Ãh´uºÌ«6¾�´k£h¥&�ô¯k¼'°4d°j¾�©�°4´k´�¥'¾�¬ ¥'²�¾k¥'¥K¯x«jºÒºÌ¾�¥'¥4¬ «�©�Í�´�£h¥§´k¾k±R¥MÃh£7·R¯[®d¼b°j�¬ ¥b²6¾k¥b¥4¯]«jº
ºÌ¾k¥b¥4¬ «6© ºÌ«�¾�²6¾�°KÔ7®l´�·�ÍÒ´�£h¥�¬ ®¸d°4´k«6³Ý°4³�¬�´k£h¥à³h¥'Áå¿�¥'½¬' wÍx°4¾k¥�³h«�³hó'¥'¾�«hÄöâh¾k«6© ´�£h¥
Ô7®l¥'ÁÒÃ�«6®¸³ ´�«4º�´k£h¥ul«7¼'°4�¿�¥bd¬O´k£h¥'«�¾k®¸¥4¯HÍ�´k£R¥'¾k¥u®d¯�°Û£R®d¬h¬ ¥b³�¬ ·7³�°4©�®d¼'°4 ¿�¥'½¬Ú®¸³M´�£h¥�¦]¨7¢
©�«7¬ ¥b	Í
ÁÒ£R®d¼f£�Á*°6¯�«6©m®l´k´�¥4¬�®l³Ó´�£h¥�±�¯�±�°ju¯�¥'©�®d¼Xd°6¯�¯[®½¼'°j�°4ÃhÃh¾�«�°6¼f£zÄ¹Å%Æ ÃRl«6®¸´k®¸³h²�´�£h¥
¥4ß�±�°j´�®l«�³�¯M«jºo©�«�´k®¸«6³zÍ�´k£h¥¹¯�´k¾�¥4¯k¯O´k¥'³À¯[«6¾�¯�¢ ÞhÞ ¼'°4³�µ�¥¹¬7¥'¾k®¸Ô�¥4¬�ºÌ¾k«6© «�±h¾�«6¾�®l²�®l³�°4
¼H«�³�¯[´�¾f°j®¸³ ´�¯)(ÏÞ%ÄxÑ	³�¼H«6©�ÃÀ°j¾k®½¯[«�³¶ÁÒ®¸´k£à´k£h¥oÙ ³h«4ÁÒ³à¾k¥4¯�±hl´�¯HÍ�®l´u®d¯¤ºÌ«6±h³�¬�´k£�°4´*�k±�¯�´x´�£h¥
¯[´�¾k¥4¯�¯Ú´�¥'³�¯�«6¾f¯O«jºÜ´k£h¥à£h®d¬h¬7¥'³1¬ · ³À°j©�®½¼'°j�¿�¥'d¬×Ö�Øo²6®¸Ô�¥�´k£h¥àÃh¾k¥4¼X®d¯[¥m¥'Æ ÃR¾k¥4¯�¯[®l«�³ãºÌ«�¾
´fÞ�Ä×¢¤£ ±À¯�Á¤¥�¼H«�³�¼H¸±�¬ ¥�´�£�°j´§´k£h¥mÃh¾k¥'Ô7®l«�±�¯O¯[¥b©�®d¼H½°6¯�¯[®d¼b°j�°4ÃhÃh¾k«Ð°6¼f£�®½¯Û®l³7´k¾�®l³�¯�®d¼'°4l¸·
®l³À¼H«6³�¯�®d¯�´k¥'³7´Ò¬ ±R¥Û´�«M´�£h¥�«6©�®½¯k¯�®l«6³m«jº�´k£h®½¯¤£h®d¬h¬7¥'³à¬ · ³À°j©�®½¼'°jh¿�¥'½¬�Ö�ØfÍhÁÒ£h®½¼U£m¾k¥4¯�±hl´�¯
®l³m´k£h¥�°4µ�«jÔ�¥�©�¥b³ ´�®l«6³R¥4¬O¼H«6³���®d¼H´�¯HÄ�â
®¸³�°j¸l·�Í�ÁÒ®l´k£�´�£h¥]£h¥'¸Ã�«jº�´k£R¥]£h®d¬R¬ ¥'³�¬ ·7³�°4©�®d¼'°4
¿�¥'½¬�Ö�ØXÍ
´k£R¥MºG°6¼H´o´k£�°4´�´�£h¥�¯�¥'©�®rÂ�¼H½°6¯�¯[®d¼b°j�¯�´f°j´�®d¼�¯�«6¸±h´k®¸«6³�ºÌ«�¾�´k£R¥�¦Ü¨?¢Ç©�«7¬ ¥'%£À°6¯
´�Á¤«o®l³�¬ ¥bÃ�¥b³�¬ ¥'³7´�Ã�°j¾�°j©�¥'´�¥'¾f¯ÒæGç
ÍýÊ�é�Í�ÁÒ£h¥'¾k¥K°6¯�ºÌ«�¾¤´�£h¥�¼H½°6¯k¯�®d¼'°4zêÒë]ì�¨O©�«7¬ ¥'�®¸´�£À°6¯
«6³Rl·�«�³h¥�Í�¼'°4³¶µ�¥oÁ¤¥'¸#¥'¸±�¼H®d¬R°j´k¥K¬#Ä

í�¥�³h«4Á ¼X«6³�¯�®d¬ ¥'¾Ò´�£h¥o¦Ü¨?¢î©�«7¬7¥'#ÁÒ®¸´k£�´k£h¥o°�¼H´k®¸«6³×ðAõjò

+-, ñ
õ/.1032�46587:9 �);=<?>�@ 5 � æBA��ÓøRæDC#Ezé 5 �Óø�F 5 éG� ñ

õIHJKML Ø æNC#O K é 5 � �
ø æPA ñC 5 A��;õ/E�A]é?Q

ækñ4é
ÁÒ£h¥'¾�¥]²6RTSx®½¯�´k£R¥x©�¥b´k¾k®½¼¤«6³�´�£h¥�õ�Éÿ©�°j³R®pºÌ«6½¬VU ÍR¦�®d¯�®l´f¯w¼H±h¾�Ô6°4´k±h¾�¥�¯k¼b°jd°4¾'ÍWE¶®d¯%´�£h¥
¬ ®¸d°j´�«6³�¿�¥bd¬#Í�°4³�¬O´k£h¥XO K Í?® , ñ�ÍlÄlÄ¸ÄlÍY��Í'°4¾k¥X��¯k¼'°4d°j¾�©�°j´�´k¥'¾z¿�¥'½¬h¯HÄ�¢¤£h¥x³R«6³h¸«7¼'°j�´k¥b¾k©A ØZ\[ Aî¼H«6©�¥K¯JºÌ¾k«�©Õ´k£h¥xºG°4©�®l¸®d°4¾%¼H«�³ ºÌ«6¾�©�°jÀ°j³h«�©�°j¸·�Ä%¢¤£h¥ul«7¼b°jz°4³�¬�¼H«4Ô�°j¾�®d°4³ ´�´k¥b¾k©
õ/E�AÝ®d¯¤´k«oÃh¾k¥K¯[¥'¾�Ô�¥]´k£h¥Ü¯[®l©mÃhl¥¤ºÌ«�¾k©å«4º�´k£h¥o¼H±h¾�¾k¥'³7´G] R ,I^ R æNE_�%`hé�ÍhÁÒ®l´k£ ^ R8] R , 7Ä
¢¤£h¥�¼H«�¥baÏ¼H®l¥b³ ´*��£�°�¯�´�«�µ�¥]Ã�«�¯�®l´k®¸Ô�¥�Í�¯�®l³�¼H¥u®l³§´k£R¥]¼'°�¯[¥]«4ºc�Mµ�¥'®l³R²�³h¥'²Ð°j´�®lÔ�¥�Í6´�£h¥'¾�¥x®½¯
³h«à¯[®¸³h²6±Rd°j¾�®l´�·�®l³�²�¾f°'Ô ®¸´f°4´k®l«�³�°j�¼H«6¸d°jÃÀ¯[¥�ðAõjòGÄ_duµ7Ô ®¸«6±�¯�l·�Í�Å�ß�ÄOæ�ñjéu®d¯x®¸³ Ô�°4¾k®d°4³ ´uÁÒ®l´�£
¾k¥K¯[Ã�¥4¼H´Ò´�«M´�£h¥o¬ ®���¥'«�©�«6¾�Ãh£h®d¯�© ´�¾f°4³�¯äºÌ«�¾k©�°4´k®l«�³zÄ

È]¼'¼H«�¾f¬ ®¸³h²�´�«¹¦»¥Xº�Ä×ðpñbújò	Í�«6³h¥à¼'°4³Ó®l³7´k¾�«7¬ ±�¼H¥Ï°j³×®l³�¬7¥'Ã�¥'³�¬ ¥'³7´o¯k¼'°4d°4¾�¿�¥'d¬� ÿ´�«
l«7¼b°jl®¸ó'¥�´�£h¥�¼H«�³ ºÌ«6¾�©�°ju°4³h«6©Ï°jl·Î´k¥'¾�©�Í%°4³�¬�°6¬h¬1°)µ�«�±h³�¬h°4¾k·�´�¥'¾k©�´k«Î¬ ¥H¿�³h¥�´�£h¥
Ô�°j¾�®d°j´�®l«�³�°j�Ãh¾k«�µhl¥b© Ãh¾�«6Ã�¥'¾�l·�Ä�¢¤£h¥b³�Å�ß�ÄÒæ�ñjé�µ�¥4¼H«�©�¥4¯�ðpñ'ú6ò

+ , ñ
õ/. 0 4 5 7
9 ��;\e6Agf g�ÓøÀðpæNC#EJé 5 ��F 5 ò?> @ 5 � � �

ø ;Wh3i ^ h  ^ i  � ñ
õIHJKML Ø æNC#O K é 5bj � ñ.k0 4ml 9 ��n\opf æ	õ�é

ÁÒ£h¥'¾�¥qf , > @ 5 � �&r5 æNEs�t �éfÍX£�®d¯#´k£R¥%®l³�¬7±�¼H¥4¬x©m¥'´k¾�®d¼z«6³�´k£h¥�µ�«6±R³�¬h°j¾�·�«jºuU æG°6¯k¯�±h©�¥4¬
¯[ÃÀ°6¼H¥'¸®lÙ�¥6é�Í'°4³�¬wv×®d¯z´k£h¥�©�¥4°4³]¥'Æ7´k¾�®l³�¯�®d¼%¼H±R¾kÔ�°j´�±h¾k¥�«jº ^ U Ä�È]¯#®l³§æG÷x�oñjéÌÂ�¬ ®¸©�¥'³�¯�®l«�³�°j
²6¾�°'Ô ®¸´[·ÐÍ�´�£h¥�µ�«6±R³�¬h°j¾�·�´k¥'¾�© ¯[¥'¾�Ô�¥4¯�´k«Ó¥bl®l©m®l³�°4´k¥m¯[¥4¼H«�³�¬�´k®¸©�¥�¬ ¥b¾k®lÔ�°4´k®lÔ�¥K¯�«jº�´�£h¥
©�¥'´�¾k®½¼*ºÌ¾�«6©å´�£h¥o°6¼H´�®l«6³�ÁÒ£h®½¼U£à°4¾k¥o¼H«6³7´f°4®l³h¥K¬Ï®¸³à¦ÛÄ

âh«6l¸«4ÁÒ®l³h²�´k£R¥�È]É�ÊËºÌ«6¾�©M±Rd°j´�®l«�³zÍ#´k£R¥�©�¥'´�¾k®d¼�¼'°4³Óµ�¥�Ã�°4¾f°j©m¥'´k¾�®ló'¥4¬à°6¯]ºÌ«6l¸«4Áu¯
ðpñbõ Ízñb÷hÍzñHø6òNy

÷



; RTS , > 5 �6z; RbS æ	÷�é

z;{RTS ,}| ��~ 5 ��� 5 �� ñ#� æ ø7é

ÁÒ£h¥'¾�¥�~%æ 7 é�°j³À¬��7æ 7 é�°4¾k¥]½°jÃ�¯�¥�°j³À¬¶¯�£h®pºÌ´�ºÌ±h³�¼H´�®l«�³�¯�¾�¥4¯[Ã�¥4¼H´�®lÔ�¥'¸·�Í�°4³�¬MÁ¤¥uºG°6¼H´�«6¾Ò«6±R´
´k£R¥�¼X«6³ ºÌ«�¾k©�°4�ºG°6¼X´k«6¾u¥ 5 � ÄÑ	³¶´�¥'¾k©Ï¯�«jº�´k£R®d¯ÒÃ�°j¾�°j©�¥'´�¾k®¸ó4°j´�®l«6³ïÍ?´�£h¥o°6¼H´�®l«�³�æGõ?é*¼'°j³�µ�¥�ÁÒ¾�®l´�´k¥'³�°�¯

+ , ñ
õ 0 4 5 7�� z;�� zA1f k�×õ z;Wh3i ^ h f ^ i `��Óõ z;Wh�i ^ h E ^ i > @ 5 ��uø�F 5 > 5�� � @ �T� � �

ø z; h�i6^ h  ^ i  %� ñ
õ HJ KML Ø z; h�i{^ h O K ^ i O KD�� 0�4ml 9 � n
o�f æ	ú�é

ÁÒ£h¥'¾�¥ zAÝ®½¯�´�£h¥�¼H±R¾kÔ�°j´�±h¾k¥�¯k¼'°4d°4¾�ºÌ«6¾ z; RbS ÍR°j³�¬OºÌ«6¾Ò¯�®l©�ÃRl®d¼X®l´�·6Í4´k£R¥»ºG°�¼H´k«�¾�. @ Ø ®¸³ÚºÌ¾�«6³7´
«jº�°6¼H´�®l«6³¹æGõ?é�£�°�¯»µ�¥'¥'³à«6©�®¸´k´�¥4¬#Ä

Ñ º�Áw¥�®¸³ ´�¾k«7¬ ±�¼X¥�©�«6©�¥b³ ´�°g. � Í�. � Í�.��Ó¾k¥K¯[Ã�¥4¼H´�®lÔ�¥'¸·)ºÌ«�¾�´k£h¥�¿À¥'d¬h¯q`\�8Es�� wÍ¤´�£h¥
ì]°4©�®l¸´k«6³R®d°j³�Áw«6±h½¬�µ�¥K¼H«6©�¥0¯[«à¼H«�©�Ãhl®½¼'°j´�¥4¬�´k£�°4´]Á¤¥§¼b°j³h³h«�´oß?±�°4³ ´�®ló'¥o´k£h¥O´�£h¥'«�¾k·�Ä
¢¤£7±�¯ÛÁw¥�³h¥'¥4¬¹°¶¿�¥'½¬)¾�¥4¬ ¥H¿À³h®l´�®l«6³¹´k«¹¬7®d°j²�«6³�°4l®¸ó'¥M´�£h¥�Ù7®l³h¥b´k®d¼O´k¥b¾k©F«jº�°�¼H´k®¸«6³�æGú?é�Í
ÁÒ£h®½¼U£�®d¯�¿À¾f¯[´Ò²�®lÔ�¥'³mµ ·

Ös� , ñ9 � > @ 5 � � 9 �õ EV� 9 ��`
Ö�Ø , � 9 �õ  g� 9 ��`
Ö 5 , ñ9 � > @ 5 � � 9 �õ E æ	û�é

ìx¥'¾�¥�Áw¥§¯[£h«�±hd¬�Ã�«6®l³7´]«�±h´�´k£�°4´Û´�£h¥OÃh£7·h¯�®d¼'°4
Ô�°4l±h¥O«4ºuÖ 5 ®d¯u¾k¥4¯�´k¾k®½¼H´k¥K¬#Í�®GÄ9¥�Ä¸Í�®¸´x®½¯�°³h«�³ Â	³R¥'²�°4´k®lÔ�¥mß�±�°j³7´k®¸´[·ÐÄOÑ º¤´�£h®d¯]¾�¥4¯[´�¾k®d¼X´k®l«�³�®d¯x®¸²6³h«�¾k¥4¬�Í
´k£R¥§¯[¥'©�®rÂu¼H½°6¯�¯[®d¼b°j�¯�«6l±R´k®l«�³
«jº�´k£R¥Û©m«7¬ ¥'#®½¯¤±h³�¯�´f°jµRl¥mðpñbûjò	Ä�¢¤£R¥ÛµRd°6¼fÙ§£h«6¸¥4¯¤¾f°�¬ ®d°4´k¥]ºÌ«6¾�¥'Ô�¥'¾Ò°4´u°0¿ÀÆ ¥4¬§¾f°j´�¥o°j³�¬
´k£R¥#$¤«�³�¬ ®%©�°�¯k¯x´�¥'³�¬h¯]´�«¶³R¥'²�°4´k®lÔ�¥O®¸³ ¿�³h®¸´�·�ÄO¢¤£h®½¯»ºÌ¥4°j´�±h¾k¥§ÁÒ®l¸%³h«�´Ûµ�¥m¼U£À°j³h²�¥4¬)µ7·
´k£R¥�°�¬h¬ ®¸´k®l«�³�«jº�´�£h¥o°j±hÆ7®l¸l®d°4¾k·O¿�¥'½¬M´k«§´k£h¥�©�«7¬7¥'�ðrñjü'òGÄ�¢¤£h¥'³�Á¤¥�£�°'Ô�¥

+ , 0 4 5 7 � 9 �~ æ��Ös�*� �Ö�Øfé����/� 9 �~ æ	Ö*�� �×Ö*�Ø éfæD~�~
�����/���lé� ñ
õ ~ z;Wh�i ^ h Ö�R ^ i ÖcSb� RbS �;õxF 5 ~s> [� � �Y��� @ � [ � � ñ

ø ~ HJ KML Ø z;Wh�i ^ h O K ^ i O KD� æ[ü�é

ø



ÁÒ£h¥'¾�¥%���8  , m�'ñ��fõÓÁÒ®l´�£p� RbS , æ�ñ/���oñ/���oñjéfÍ z; �B� , �X~ 5 Í z; �fØ , z; Ø¡� , �/~ @ 5 Íz; Ø�Ø , æD~ 5 ��� 5 éB~ @ 5 Ä�Ñ	³Ó´�£h¥m°jµ�«4Ô�¥�Í�¬ «6´�¯�°4³�¬ÓÃh¾k®¸©�¥4¯]¬ ¥b³h«6´�¥�¬ ®M��¥'¾k¥'³7´k®½°j´�®l«6³¹ÁÒ®l´�£
¾k¥K¯[Ã�¥4¼H´u´k«�´�®l©�¥Ü°j³�¬�¯�Ã�°6¼H¥o¾k¥4¯�Ã�¥4¼H´k®¸Ô�¥'l·ÐÄ¤¢¤£h¥0¼'°j³R«6³h®½¼'°j�©�«6©m¥'³ ´�°�°�¯k¯[«7¼X®d°j´�¥4¬�ÁÒ®l´�£
´k£R¥Ü¿À¥'d¬h¯te�~��8�m�fÖ R �8O K j °j¾�¥ ¢�£ ,  æ	þ�é¢:¤ ,  æD��é¢�� , � �Ös�~ � �6Ö ��~ � 9 �\� �~ ækñ¥?é¢�Ø , �Ö�Ø~ � �6Ö �Ø~ � 9 �\� �~ ækñ�ñjé¢ 5 , �Ö 5~ � �6Ö �5~ ækñbõ?é. K , �O K

õ�~ � ��O �K
õ/~ ækñb÷?é

ÁÒ®l´�£

e�~%æ 7 é¦�b¢
£7æN§Àé j , e�� æ 7 é¦�b¢�¤'æN§Àé j ,I¨ æ 7 ��§hée�Ö�R�æ 7 é8�b¢:S6æN§Àé j , ¨ RbS ¨ æ 7 ��§hée�O K æ 7 é8�8.m©XæN§Àé j , ¨ K © ¨ æ 7 ��§hé ækñXø é
ê�l¥K°j¾k¸·ÓæGþ?é�°4³�¬�æN�?é�°j¾�¥�Ãh¾k®¸©�°j¾�·à¼H«6³�¯�´k¾�°j®l³7´f¯o°j³�¬�~%æ 7 éu°j³À¬-� æ 7 éuÃh½°'·�´k£h¥§¾k«�l¥§«jº��°j²�¾f°4³h²6¥O©§±hl´�®lÃh¸®l¥X¾f¯XÄ
¢¤£R¥�¼b°j³h«�³h®d¼'°4�ì]°j©m®ll´�«6³h®½°j³zÍ�±hÃà´k«§¯�±h¾[ºG°�¼H¥�´k¥'¾�©�¯HÍ7®d¯(kª , 0 467 æD~
(&£t����(k¤Ué ækñbú?é
ÁÒ£h¥'¾�¥

(#£ , � ñ
õ æP¢ 5� �×Ö � 5� é�� ñ

õ æP¢ 5Ø �×Ö � 5Ø é�� ñ
õ æP¢ 55 �;Ö � 55 é� 9 �JæGÖ«�¬�� �×Ö*�¬�Ø éG�×õ6F 5 > [� � �Y��� @ � [ � � HJ KML Ø æN. 5K � ñ

ø O\� 5K é ,  ækñbû?é

(k¤ , ¢��XÖ �� �¢
Ø�Ö �Ø ��¢ 5 Ö �5 � 9 �zæB¢ �� ��¢ �Ø é�� HJ K®L Ø . K O �K ,  ækñ4ü6é

°j¾�¥�¯[¥K¼H«6³�¬R°j¾k·Î¼H«�³�¯[´�¾f°j®¸³ ´�¯HÄg(¯¤Û®d¯�´k£h¥m²6¥'³h¥b¾f°j´�«6¾o«jº�¯[ÃÀ°j´k®½°j*¬ ®���¥'«�©�«6¾�Ãh£h®d¯�©�¯HÍzµh±R´(#£�¬ «�¥4¯O³h«6´O¥'ÆR°6¼X´kl·Î¼H«�¾k¾k¥K¯[Ã�«6³�¬×´k«�´�£h¥�²6¥'³h¥b¾f°j´�«6¾O«4º]´�¥'©�Ã�«6¾�°jÒ¬7®���¥'«6©m«6¾kÃR£h®d¯�©�¯
ðpñbþjòGÄ ¨�®l³À¼H¥�´k£h¥¹¼X«6³�¯�´k¾f°4®l³7´k(#£Ó®d¯§³h«6³h¸®l³h¥K°j¾�®¸³�´k£h¥¹©�«6©m¥'³ ´�° Í�®l´�¬7«�¥4¯¶³h«�´�²6¥'³ Â
¥'¾�°j´k¥Ï°�´k¾f°4³�¯äºÌ«�¾k©�°4´k®¸«6³×ÁÒ£h®d¼f£×¼H«�¾k¾�¥4¯[Ã�«6³À¬h¯Ú´�«¹°�¯[·7©�©�¥X´k¾�·�«jº�´k£R¥�¼H«6¾�¾k¥4¯�Ã�«6³�¬ ®¸³h²

ú



��°j²�¾f°4³h²6®½°j³Î¯[·R¯[´k¥b©�Ä%¦u°j´�£h¥'¾Ò®l´Ò®½¯¤¾k¥4¯�Ã�«6³�¯�®lµh¸¥ÜºÌ«�¾x´�£h¥o¬ ·7³�°j©�®½¼'¯�«4º�´k£R¥�¯�·h¯�´k¥'©�Ä«du³
´k£R¥x«�´k£h¥'¾w£�°j³À¬#Í ´�£h¥]´k¾�°j³�¯	ºÌ«6¾�©�°j´�®l«6³m²6¥'³h¥b¾f°j´�¥4¬Oµ ·�( £ ®d¯%®l³À¬ ¥'¥4¬§°�¯�· ©�©m¥'´k¾�·]«jº�´�£h¥
ì]°4©�®l¸´k«6³R®d°j³m¯[·R¯[´�¥'© æ ÁÒ£h®½¼U£�¼b°j³h³h«�´Òµ�¥Û®½¬ ¥'³7´k®r¿�¥4¬OÁÒ®l´k£à°V��°4²6¾f°4³h²6®½°j³¹¯�· ©�©m¥'´k¾�·Û®¸³
²6¾�°'Ô ®¸´[·o´k£h¥b«6¾k·�é*ðpñbþjò	Ä�ìx«4Á¤¥'Ô�¥b¾'Í�°jl���°j²6¾�°j³h²�®d°4³�¯�· ©m©�¥'´k¾�®l¥b¯
¼b°j³§µ�¥u¾k¥K¼H«4Ô�¥'¾k¥4¬�®l³O´�£h¥
ì]°4©�®l¸´k«6³R®d°j³�ºÌ«�¾k©�°4l®d¯�© «6³h¸·¶®rºwÁ¤¥O¼X«6³�¯�®d¬ ¥'¾�´k£h¥O´�¾f°j³À¯äºÌ«6¾�©�°j´�®l«�³�²6¥'³h¥b¾f°j´�¥4¬�µ7·�( £
®l³à°OÔ�¥'¾k·m¯[Ã�¥4¼X®d°jï¼H«6©§µh®¸³�°j´�®l«6³mÁÒ®l´k£à°OÃ�°j¾�´k®½¼H±hd°4¾�°k´�¾k®lÔ7®d°4²±�´�¾f°j³À¯äºÌ«6¾�©�°j´�®l«�³Óðrñ'þ4ò	Ä

í�¥�³h«4Á ¼'°4d¼H±Rd°j´�¥x´�£h¥�ç
«�®d¯�¯[«6³�µh¾�°6¼fÙ�¥'´f¯%«4º%´�£h¥�¼H«�³�¯[´�¾f°j®¸³ ´�¯«(#£RÍm(k¤'ÍR°j³�¬m°KºÌ´k¥b¾u°
¯[¥b¾k®l¥K¯¤«jº�¯[´k¥bÃ�¯HÍhÁw¥Û£À°KÔ�¥e�(&£ æ 7 é8��(#£7æN§Àé j , ð³(k¤Xæ 7 é��-(k¤'æN§ÀéGò ^\´Ø ¨ æ 7 Ø ��§ Ø é ækñbþ?é

e�(k¤Hæ 7 é8��(k¤XæD§hé j , ð¬(k¤Hæ 7 é���(k¤'æD§hé	ò ^µ´Ø ¨ æ 7 Ø ��§ Ø é ækñ¥�?é
e�(#£7æ 7 é¦��(k¤XæD§hé j , ð³(&£ æ 7 é��-(#£RæD§hé	ò ^ ´Ø ¨ æ 7 Ø ��§ Ø é æ	õ�?é

Å�ß ¯XÄÒækñ'þ'Â�õ�?é*¯[£h«4ÁÝ´k£�°4´�(#£��¶(k¤�ºÌ«�¾k© °o¼Hl«Ð¯[¥4¬�°4l²�¥'µh¾f°�±R³�¬ ¥'¾*ç
«6®½¯k¯[«�³�µh¾f°�¼UÙ�¥'´�¯HÍ
´k£À°j´]®½¯HÍ#´�£h¥'·à°j¾�¥�¿�¾f¯�´[Âä¼Hd°�¯k¯]¼H«�³�¯[´�¾f°4®l³7´f¯]°4´Û´�£h¥O¼Xd°6¯�¯[®½¼'°j�l¥'Ô�¥b	Äuìx¥'¾�¥�Á¤¥o¥'©�Ãh£À°6¯[®¸ó'¥
´k£À°j´u´k£�°4³hÙh¯u´k«�´�£h¥�¥'Æ ®½¯[´�¥'³�¼H¥�«jº�´k£h¥0¯k¼'°4d°j¾Ò¿�¥'½¬� wÍh´k£h¥0¼Hl«Ð¯[¥4¬à°j¸²6¥'µh¾�°Ú®½¯»¾�¥4¼H«4Ô�¥'¾�¬#Í
ÁÒ£h®½¼U£�²6±À°j¾f°4³ ´�¥'¥4¯¤´�£h¥�²6¥'³h¥b¾f°jz®¸³ Ô�°4¾k®d°4³�¼H¥�«jº�´k£R¥�¦]¨7¢ °�¼H´k®¸«6³zÄ

Ñ	´z®d¯�«�µ Ô7®l«�±�¯#´k£À°j´z´k£R¥�´�«6´�°j�³7±h©Mµ�¥'¾�«4º�¬ ¥b²6¾k¥b¥4¯#«jº7ºÌ¾k¥'¥K¬ «6©Ý®d¯zú6�¸·�æD¹�ºM>�º»�8~
�¦�m�fÖ�R��8O K éfÍ
ÁÒ£h®¸l¥Ò´k£R¥'¾k¥�°j¾�¥»ºÌ«�±h¾�¿�¾�¯[´�Â�¼H½°6¯�¯¤¼H«�³�¯[´�¾f°j®¸³ ´�¯HÍ7¯[«o´k£h¥u´k¾�±h¥u³ ±h©§µ�¥'¾�«jº�Ãh£7·h¯�®d¼'°4�¬ ¥'²�¾k¥'¥K¯
«jºuºÌ¾k¥b¥4¬ «6©�®d¯�ñ��X��Í%®GÄ9¥�Ä¸Í¤æGú_�p·àé�� æ	õ��Ýõ?é , ñ��p·�Ä×âh¾�«6© ´�£h¥�Ô ®¸¥'ÁÕÃ�«6®l³7´§«jº
l«7¼b°j�¿À¥'d¬�´�£h¥'«�¾k®l¥K¯HÍ%Á¤¥§¿�³�¬�´�£�°j´O¥'ÆR¼H¥'ÃR´ÜºÌ«�¾O´k£h¥¯�å¯k¼'°4d°4¾O©�°j´�´k¥'¾]¿�¥'½¬h¯HÍ�´k£h¥b¾k¥�®½¯
°j³R«6´k£R¥'¾o¬ · ³À°j©�®½¼'°jz¿�¥'½¬�Ö Ø Í�°j³�¬�Á¤¥§¼'°4l%®¸´o°Ï£R®d¬h¬ ¥b³¹¬ · ³À°j©�®½¼'°jz¿�¥'½¬#Í#ÁÒ£h®½¼U£¹ÁÒ°�¯
«6©m®l´k´�¥4¬¶®¸³�´k£h¥OÃR¾k¥'Ô7®l«�±�¯]¯[¥b©�®d¼H½°6¯�¯[®d¼b°j�°jÃRÃh¾k«Ð°6¼f£zÄ§Ñä³�´�£h¥OÃh¾�¥4¯[¥'³7´�¼'°�¯[¥�Íï¬ ±h¥O´k«�´�£h¥
Ãh¾�¥4¯[¥'³À¼H¥]«jº�´k£R®d¯¤£h®½¬h¬ ¥'³�¬7· ³�°4©�®d¼b°j�Ô�°j¾k®½°jµh¸¥�Í ´�£h¥�¼H«�³�¯[´�¾f°4®l³7´f¯�( £ ��( ¤ °j¾�¥�¾k¥4¼H«4Ô�¥'¾�¥4¬
´k«§µ�¥]¿�¾f¯�´[Âä¼Hd°�¯k¯HÄ

È]¼'¼H«�¾f¬ ®¸³h²�´�«�Éu®l¾f°�¼/¼ý¯�°4l²6«�¾k®¸´k£h©�Í�´k£h¥§¼H«�³�¬ ®¸´k®l«�³�¯]«jº»°ÏÃR£ ·R¯[®½¼'°j�¯�´f°4´k¥k½ô¼'°j³¹µ�¥
¥'Æ7Ãh¾k¥K¯k¯[¥K¬¶°�¯

( £ ½ , � � ñ
õ æB¢ 5� �×Ö � 5� é�� ñ

õ æP¢ 5Ø �×Ö � 5Ø é�� ñ
õ æP¢ 55 �×Ö � 55 é�� 9 �zæGÖ �¬�� �ÎÖ �¬�Ø é��õxF 5 > [� � �¾��� @ � [ � � HJKML Ø æN. 5K � ñ

ø Oµ� 5K é � ½ ,  æ	õ7ñjé

(k¤¿½ , �u¢��XÖ«�� �¢
Ø�Ö«�Ø ��¢ 5 Ö«�5 � 9 �zæB¢t�� ��¢��Ø é�� HJ K®L Ø . K O\�K � ½ ,  æ	õ�õ?é

Å�ß ¯XÄ æ	õ ñ�Íýõ�õ?éà°j¾�¥1�k±�¯[´¹©�«7¬ ®r¿�¥4¬�Ô�¥'¾f¯�®l«6³À¯�«jºm´k£h¥×í�£h¥'¥bl¥'¾�Â�Éx¥bí�®l´k´�¥4ß�±�°4´k®l«�³
ðpñ¥� Íèõ/jòGÄ�ìu¥'¾k¥oÁ¤¥O³h«�´k¥O´k£À°j´�´k£h¥0¼H«6³À¯[´k¾�°j®¸³ ´�¯À¢�£ , �°j³�¬-¢:¤ , M¾k¥Kß?±h®¸¾k¥o´k£h¥OÁ*°KÔ�¥
ºÌ±h³�¼X´k®l«�³�°j�½ô´k«àµ�¥�®l³�¬7¥'Ã�¥'³�¬ ¥'³7´]«4ºu´k£h¥g��°4²6¾�°j³h²�¥¶©§±h¸´k®lÃRl®l¥b¾k¯�~%æ 7 é�°j³À¬-� æ 7 é�Ä)¨Ð«
´k£R¥ÛÃR£ ·R¯[®½¼'°jï¯[´f°4´k¥oÁÒ®ll�£�°'Ô�¥]´k£R¥ÜºÌ«�¾k©

û



½ , ½�æGÖ R �8O K é æ	õ�÷?é
®l³�´�£h¥]ºÌ±h³�¼H´�®l«6³À°j%¨7¼f£h¾�Á«Ð¬ ®l³R²6¥'¾Ò¾�¥'Ãh¾k¥K¯[¥'³7´f°4´k®l«�³zÄduÁÒ®l³h²à´k«�´k£h¥m°j¸²6¥'µR¾f°�æ�ñ'þ'Â�õ�?é�µ�¥'®l³R²�®d¯�«6©�«�¾kÃh£R®d¼�´k«�´�Á¤«à¼H«�©�©§±h´k®¸³h²�¼X«6Ãh®¸¥4¯]«jº
´k£R¥MñbÉ ¬ ®���¥'«�©�«6¾�Ãh£h®d¯�©å°4l²�¥'µh¾f°7ÍhÁ¤¥o¼'°4³�¼X«6³�¯�´k¾k±À¼H´Ò´k£h¥o¼H«�³�¯[´�¾f°4®l³7´f¯¤®l³m´k¥'¾�©�¯�«4º%´�£h¥
l®¸²6£7´Ò¼H«�³h¥�«�³h¥4¯Ty

(�Þ , ñ
õ æ?(&£ � (k¤Hé , � ñ

ø æP¢��*Â1Ö«�� é 5 � ñ
ø æP¢�Ø � Ö«�Ø é 5 � ñ

ø æP¢ 5 � Ö*�5 é 5� 9 �õ æPÂÃ¢ �� �×Ö �¬�� éG� 9 �õ æ � ¢ �Ø �×Ö �¬�Ø éG��F 5 > [� � �¾��� @ � [ �� ñ
õ�HJKML Ø æD. K � ñ

õ O �K é 5 ,  æ	õ4ø é

Ä âh¾k«6© Å�ß ¯XÄÒækñbþKÂäõ/ Íèõjø7éfÍ�Á¤¥]®¸©�©�¥b¬ ®d°4´k¥'¸·Û¾�¥4¼H«�²6³h®¸ó'¥t(ÏÞ�«6µ�¥'·7®l³h²o´k£h¥�"�®l¾f°�¯[«�¾k«§°j¸²6¥HÂ
µh¾�°�ðAõ ñHòGÄ

Ñ	³�´k£h¥0¼H«6³ ºÌ«�¾k©�°4
²Ð°j±h²�¥�æÌÁÒ£h®d¼f£�©m¥4°j³�¯�~ , ñ/�¦� , ?éfÍ
;{Å�Å , ; @�@ , 7Íµ;{Å @ ,� Ø5 > 5 � Íh´�£h¥o°6¼H´�®l«6³¹æ�ü6éw¼'°4³�µ�¥�ÁÒ¾k®l´�´k¥'³à°�¯

+ , 0�4 5 7�Æ � ^ Å�Ös� ^ @ Ös��� ^ Å�Ö�Ø ^ @ Ö�Ø�� ^ ÅzÖ 5 ^ @ Ö 5 �F 5 > [� � �Y��� @ � [ �� ñ
õÇHJKML Ø ^ Å�O K ^ @ O K»È æ	õ�ú?é

°j³À¬¶´k£R¥�¼X«6³�¯�´k¾f°4®l³7´f¯]æGõjø éwµ�¥4¼H«�©�¥

(�Þ , � ^ Þ�Ös� ^ Þ#Ös��� 9 � ^ 5Þ Ös�«� ^ Þ�Ö 5 ^ ÞzÖ 5� ñ
õ HJKML Ø ^ Þ�O K ^ Þ�O K � ^ Þ#Ö�Ø ^ Þ#Ö�ØG� 9 � ^ 5Þ Ö�Ø� 9 � ^ Å ^ @ Ös�*� 9 � ^ Å ^ @ Ö�ØG��F 5 > [� � �¾��� @ � [ � ,  æ	õ�û?é

¢¤£h¥�¥4ß�±�°j´�®l«6³À¯»«4º%©�«�´k®¸«6³à¬ ¥'¾�®lÔ�¥4¬�ºÌ¾k«�© °�¼H´k®¸«6³¹æ	õ�ú?é*°j¾�¥

^ Å ^ @ Ö � , � F 59 � > [� � �¾��� @ � [ � æ	õ�ü6é^ Å ^ @ Ö Ø ,  æ	õ�þ?é^ Å ^ @ Ö 5 , � F 59 � > [� � �¾��� @ � [ � æ	õ��?é^ Å ^ @ O K ,  æ	÷�?é
ü



í�®l´�£àÅ�ß7¯HÄÒæGõ?ü�éÒ°4³�¬�æGõ6þ?é�Í�´�£h¥o¼H«6³À¯[´k¾�°j®¸³ ´�¯�(�Þ�¼b°j³�µ�¥�¾k¥K¬ ±�¼H¥4¬§´k«

( Þ , � ^ Þ Ö � ^ Þ Ö � � 9 � ^ 5Þ Ö � � ^ Þ Ö 5 ^ Þ Ö 5� ñ
õÇHJK®L Ø ^ � O K ^ Þ�O K � ^ Þ#Ö�Ø ^ Þ#Ö�ØG� 9 � ^ 5Þ Ö�Ø ,  æ	÷7ñjé

Ñ	³¹¼H«6©mÃ�°j¾�®d¯[«�³�ÁÒ®¸´k£�Ãh¾�¥'Ô ®¸«6±�¯u¾k¥4¯�±hl´�¯�ðAõ Íz÷7Í�� Í%ñ�ñHòGÍ
(�ÞÓ°4¾k¥O³h«�´k£h®¸³h²�µh±h´]´�£h¥§¯[´�¾k¥4¯�¯
´k¥b³�¯[«�¾f¯u¢ÒÞhÞ)ÁÒ®¸´k£à°6¬R¬ ¥4¬�¼X«6³7´k¾k®¸µh±h´�®l«6³À¯

á�Þ ,É^ Þ�Ö�Ø ^ Þ�Ö�Øc� 9 � ^ 5Þ Ö�Ø æ	÷�õ?é
Å�ß ¯XÄ¶æG÷ ñ�Íý÷6õ�é�¯[£h«4ÁÕ´k£À°j´o¢ÒÞhÞ×°j¾�¥M´�¾k±h¥O´�¥'³�¯[«�¾'Í�°j³�¬�±h³�¬ ¥b¾�°�¼H«6³ ºÌ«�¾k©�°4�¼f£�°j³h²�¥

«jº»¼H«�«6¾�¬ ®l³À°j´k¥K¯Û´fÞÓ®¸³�¬ ¥'¥4¬�ÃR®d¼fÙ�±hÃ���
	4õ�´k®¸©�¥4¯Ò´k£h¥§¯�¼U£7ÁÒ°4¾kó'®½°j³¹¬ ¥'¾�®lÔ�°j´�®lÔ�¥�Ä0Ñä³¹«6±R¾
¬ ¥'¾�®lÔ�°j´�®l«�³zÍ ´�Þ�°4ÃhÃ�¥4°j¾u®l³�°O³�°4´k±h¾�°jzÁÒ°'·�ÍR°6¯u°�©�°j´�´k¥'¾w«jº�ºG°6¼H´bÍ ´�Þ�°4¾k¥��k±�¯[´Ò´�£h¥o¯[´�¾k¥4¯�¯
´k¥b³�¯[«�¾f¯#ºÌ«6¾�´k£h¥�£h®½¬h¬ ¥'³o¬ ·7³�°j©m®d¼'°4j¿�¥'½¬]Ö�ØXÄ�Ñ ºh´�£h¥¤£R®d¬h¬ ¥b³�¬7· ³�°4©�®d¼b°j'¿�¥'½¬ÛÖ�Ø#®½¯#«6©�®¸´[Â
´k¥K¬#Íz´k£h¥§°4µ�«4Ô�¥§©�¥'³7´k®¸«6³h¥4¬�¼H«�³m��®½¼H´f¯]ÁÒ®l¸�°j¾�®d¯�¥�Í#´k£À°j´�®d¯XÍJ´�£h¥§«6¾k®¸²6®¸³�°j�¯�´k¾�¥4¯k¯]´k¥b³�¯[«�¾f¯
¢ÒÞhÞ�ÁÒ®l¸z´k±h¾�³¶«�±h´u´k«Oµ�¥�³h«�³ ´�¥'³�¯�«6¾'Í�°4³�¬¶´�£h¥o°j¸²6¥'µh¾�°¶æ�ñ'þ'Â�õ�?éÒÁÒ®¸l#³R«6´Òµ�¥O¼H¸«�¯�¥4¬#ÄÄ âÀ¾�«6©F´�£h¥§°jµ�«4Ô�¥�¬7®d¯k¼X±�¯k¯�®l«6³ïÍJÁw¥�¿�³�¬�´k£�°4´o¬ ±h¥§´k«�´k£h¥OÃR¾k¥4¯�¥'³�¼H¥O«4ºÒ´k£R¥O£h®d¬h¬7¥'³
¬ ·7³�°j©m®d¼'°4 ¿�¥'½¬�Ö�ØfÍ7´k£h¥Ü¼H«6³�¯�´k¾�°j®l³7´f¯%ºÌ«6¾�© ´�£h¥�¼H¸«�¯[¥K¬M°4l²6¥bµh¾f°�ÁÒ®¸´k£h«�±h´Ò¼H½°6¯�¯[®d¼b°j�¼H¥'³ Â
´k¾�°j�¥'Æ ´�¥'³�¯�®l«6³ïÄ%ÈÒ´�´�£h¥�ß�±�°j³7´k±R©Õl¥'Ô�¥'GÍ6Á¤¥u³h«4ÁÝ°jÃRÃhl·§´k£h¥!$¤®ld°4�ÊOêw°4l½°j³�©�¥b´k£h«7¬�ðË�'ò
´k«o°4³�°j¸·h¯�¥Ò´k£h¥uß�±�°j³7´k±R©Õ¼H¥'³7´k¾�°jR¼U£À°j¾k²�¥�Ä%âh¾�«6©Ç´�£h¥Ò¥'Æ7Ãh¾k¥K¯k¯[®¸«6³�ºÌ«�¾�´�£h¥u¯[´�¾k¥4¯�¯
´k¥b³�¯[«�¾f¯
¢ÒÞhÞ

Ì�ÞhÞ , � ^ Þ#ÖG� ^ Þ�Ös��� 9 � ^ 5Þ Ös�*� ^ Þ#Ö 5 ^ ÞzÖ 5� ñ
õ J KML Ø ^ Þ
O K ^ Þ�O K � ^ Þ�Ö�Ø ^ Þ�Ö�ØG� 9 � ^ 5Þ Ö�Ø ,  æ	÷�÷?é

«6³R¥�¼b°j³×¥4°6¯�®l¸·Ó«6µh´�°j®¸³ã´�£h¥à¼'°j³À¼H¥'l½°j´�®l«6³;¼H«6³�¬7®l´k®¸«6³ÓºÌ«6¾O´�£h¥�´k«�´f°juß�±�°4³ ´�±h© ¼H¥'³7´k¾�°j
¼f£�°j¾�²6¥6y

Í , Í ��� � Í �6Î � Í � [ � Í*Ï � Í�Ð¦Ñ8ÒDÓ²Ô, ækñ���ñ'õ��#és� ækñ���ñbõ/�#éG��ñ���·Õ�×õ6û ,  æ	÷4ø é
ÁÒ®l´�£ · , õ6÷ æ	÷�ú?é
ÈÒ´¤¿�¾f¯�´u¯[®l²�£ ´bÍh´k£h®½¯»¾�¥4¯[±Rl´Ò¯�¥'¥'©�¯w¯[«�©�¥'ÁÒ£�°4´u¯[±h¾�Ãh¾k®½¯[®l³R²hÍ�Å�ß�ÄÒæ	÷4ø éu¼b°j³h³h«�´]¬7¥'´k¥'¾�©�®l³R¥
´k£R¥xÔ�°j¸±h¥Ò«jºÖ�zÍ?µR±h´�²6®lÔ�¥K¯
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