
���������
	�����
���

����������������� �����"!#�$�%��&'�(�*)+�*�����
��!,�.-0/�-��1�'� �2/'�3�.-0/�-��1�'�54768���+9:��
��;���<��!=�19:���2>�&?�2/'�

-@���A-0/'
���������/:�B�2���5�2-0/:����/C�2/'
��$DFE,���G�IH�JK��&'��� ���3
��2���

L:M#N
O3P'QSR�QUTWVYX[Z
\^]`_badcBegfBh�e#i�_�jba@]`k2lbm�n ]`opm�]
qr]dmts�o�n e#o�upv^wgn fUw�u�xzyg{#{#{�uz|~}[ktwg]`�

����� ����� ���G�d�*�W�b�b�������������W���*���g���[�����0�g�

��MzM#�=�+��TW�b�
\^]`_badcBegf���_�_�� n ]d Y¡Cw�a@s�]`i w�a@n¢m`}
qr]dmts�o�n e#o�u�v^wgn fUw�upxzyg{#{#{�uz|~}[ktwg]`�
����� ����� �
��£b���#¤��W¥�¦*�#§b�W¨©�U¥�¦bª����b�

«­¬GR��
¬G®`¯F°­°­±©°b²­²­²

³;´�µ`¶`·�¸�¹g¶
q©s�]©º�o�e�»�oKm`w#m0a@jp}ra@k@]`]©i�eb b]`�bk@]`_�k@]d}[]`ozat}�a@s�]©i�n o�n i:j�i¼]d b½#]©m�jbat}�egf­w2½#ktwg_�s$n o�w�m�� ]dwgk

wgop 'm�e#i�_pw#m0a�»©wW¾;wgop +n¢}©jp}[]d �n o'k@]`�¢w�a@]d �}~a@jp bn ]d}`c�¿"]À½#]`o�]`ktwg� n Á`]^a@s�n¢}�i�eb b]`�*a@e�k@]`_�k@]d}[]`oza
a@s�]�i�n o�n i:j�i%wgop �i�n o�n i:j�i+Â:ÃB]d b½#]Bm�jbat}`ÄWfÅe#k�a@s�n¢}�_�j�k@_Gez}[]#uW»�]
jp}[]Bo�]`»Æa@e�e#�¢}­fÅe#kri�eb b]`� n o�½
m�e#o�o�]dm0a@n Ç�n a~¾;}~a@k@jpm0a@j�k@]d}`c
q©s�]�e#Èbatwgn o�]d ;k@]`_�k@]d}[]`ozatw�a@n e#op}�wgk@]2 bn É­]`k@]`oza©fÅe#k�Ê�eb � �wgop ;]`Ç#]`o�Ä
a@s�]`n k^}[n Á`]Àn¢}�� n o�]dwgk�n o�a@s�]$o�j�i:ÈG]`k�egf
Ç#]`k[a@n¢m�]d}©egf�a@s�]À½#ktwg_�s�c�Ë�]�a2ÊY b]`o�ega@]Àa@s�]$m`wgkt bn opwg� n a~¾
egf2wÌi�n o�n i:j�i1]d b½#]�m�jbadcÍ¿"]'}[j�½#½#]d}~aK]�Î;m�n ]`oza wg� ½#e#k@n a@s�i }$fÅe#kKa@s�]�i wgn oza@]`opwgopm�]�egf^e#j�k
k@]`_�k@]d}[]`ozatw�a@n e#op}`u
wgop *u
a@s�jp}`u�egf�a@s�]ÆÏSÊ'ÂÐy#ÑÓÒ�m�e#o�o�]dm0a@n Ç�n a~¾Ôm��¢w#}@}[]d}:egf^Ç#]`k[a@n¢m�]d}�ÏUm`wg� � ]d �wg�¢}[e
Õ ÏSÊKÂ�y#ÑÓÒ�m�e#i�_Ge#o�]`ozat}@ÖzÑ�n oYwgoYwgk@È�n a@ktwgk@¾�½#ktwg_�s�j�op b]`k@½#e#n o�½�n op}[]`k[a@n e#op}©egf�]d b½#]d}`cBq©s�]�a@n i�]
m�e#i�_�� ]�×bn a~¾;egfra@s�ez}[]Àwg� ½#e#k@n a@s�i }`uzfÅe#k^Ê'eb � �wgop �]`Ç#]`o�ubn¢}�a@s�]$}@wgi�]�w#}�w#mts�n ]`Ç#]d ;_�k@]`Ç�n e#jp}[� ¾
fÅe#k�a@s�]2m`w#}[]d}�Ê�ØÙÃ2wgop +ybuzk@]d}[_G]dm0a@n Ç#]`� ¾#c�|�o;a@s�n¢}�_pwg_G]`k�»�]2m�e#op}[n¢ b]`kBa@s�]�m`w#}[]�egf�eb � +ÊYÚÛx�c
q©s�]$m`w#}[]�egf�]`Ç#]`o'm�e#o�o�]dm0a@n Ç�n a~¾;n¢}�m�e#op}[n¢ b]`k@]d +n o+a@s�]$m�e#i�_pwgo�n e#o�_pwg_G]`k$ÏUÜ
wgk[a�|[|[Ñ0c

Ý Þ�ßKà�á
â;ãCä'å�à
æ�âKß

ç2è�é�é*êgëWì�í�î­í�ì[ï¼íÅð"ñÐòÓó�é�ô�ñbõYêgépì�ñbö:÷�ø�èb÷�ê�ø�ì[ï%èbò+ùbø`ñ�÷rú�ð�ûÀü:ú�íÅë`ú�ú�ñbðÆíÅõY÷�èbø�ì�ñbépì"ñ�÷�÷röÅíÅë�ñ�ì�í�è�é�ðÌíÅé
é*ê�ì[ü2èbø�ý+ø�êgöÅíÅñ�þríÅöÅí�ì[ïKñbé�ñbö�ï­ð�íÅð�û�íÅé�é*ê�ì[ü2èbø�ý�ô*êgð�í�ù�é;÷�ø�èbþrö�êgõCð�ñbé�ô�íÅé+èbì�ú*ê�ø�ñ�÷�÷röÅíÅë�ñ�ì�í�è�é�ð�ÿ��*èbø�õCñbépï
ëWè�é�é*êgëWì�í�î­í�ì[ïÌ÷�ø�èbþrö�êgõCð�ûGñ'ë�ö�êgñ�øÀñbé�ôÆëWè�õY÷rñbëWìÀø�ê�÷�ø�êgð0êgépì�ñ�ì�í�è�é"èbò�õCíÅé�íÅõ�ó�õ�ñbé�ô"é*êgñ�ø$õCíÅé�íÅõ�ó�õ
ë�ó*ì�ðÀèbò©ñ'ùbø`ñ�÷rúÍíÅð�èbò©õ�ó�ë`úÍú*êgö�÷Bÿ��téÆì�ú�íÅð�÷rñ�÷�ê�øÀü2ê+ëWè�é�ð�íÅô*ê�øÀè�é�ö�ïÌêgô*ùbê��[ëWè�é�é*êgëWì�í�î­í�ì[ïÔñbé�ôÆêgô*ùbê
ë�ó*ì�ð�èbò2ñbé ó�é�ô�í�ø�êgëWì0êgôÛõ�ó�ö�ì�í�ùbø`ñ�÷rú��Óú*êgé�ëWê�òSèbø�ì�ú
û
ü2êYè�õCí�ìKì�ú*ê'÷�ø�ê��
	��têgô*ùbê�
Ôñbé�ô ð�ñgï��tùbø`ñ�÷rú


íÅé�ð0ì0êgñbô�èbò��0õ�ó�ö�ì�í�ùbø`ñ�÷rú

��`ÿ��$êgëWêgépì�ö�ïbûBëWè�é�é*êgëWì�í�î­í�ì[ï�ñbó*ù�õYêgépì�ñ�ì�í�è�é ÷�ø�èbþrö�êgõCð:ñbé�ô�ì�ú*ê'÷�ø�èbþrö�êgõ

�����������! " "#�$&%('&)*',+�- ./- 0"$&1��"2304�!56'
798;: - 2(<�=423=!>?<�0 : 5(>@2A23B/�/�&�@<3��=!C��D>?<3��E F�GHFI� : =6J/B/.DCLKM�@<�� : =6NO<��"PQ�@��- �".��@KOR�=423=!>?<�0 : >?�(� : = 8 =40 : ./- �".�$/ST2U<9>@=4EV'

W



HG

�©í�ù�ó*ø�ê W�� h�w#m0a@jp}~ÒSa@k@]`]Ki�eb b]`�
egf©w��gÒ�m�e#o�o�]dm0a@]d C½#ktwg_�s�c�ÏUq©s�]�½#ktwW¾YÈ�� e#Èp}2k@]`_�k@]d}[]`oza�Ç#]`k[a@]�×Ìm��¢w#}@}[]d}2egf
� Ò�m�e#o�o�]dm0a@n Ç�n a~¾#c�l�e#i�]:m�jbat}�egf�a@s�]:½#ktwg_�sYwgop +a@s�]`n k^k@]`_�k@]d}[]`oza@n o�½;m�jbat}�egf�a@s�]Km`w#m0a@jp}©a@k@]`]:wgk@]$}[s�e�»�o'È�¾
 �w#}[s�]d +� n o�]d}`c Ñ

èbòrõCñbíÅépì�ñbíÅé�íÅé*ù$ì�ú*ê2îbê�ø�ì0ê�	'ë�öÅñbð�ð0êgð�èbò����[ëWè�é�é*êgëWì�í�î­í�ì[ï �Óë�ñböÅö�êgô'íÅé+öÅí�ì0ê�ø`ñ�ì�ó*ø�ê2ñböÅð0è �����[ëWè�õY÷�è�é*êgépì�ð?
��
èbò�ñ;ô*ï­é�ñbõCíÅë�ó�é�ô�í�ø�êgëWì0êgô'ùbø`ñ�÷rúYù�ñgîbêKñbéCíÅõY÷�ê�ì�ó�ð©òSèbø^ô*ê�îbêgö�èb÷rõYêgépì�èbò�ëWè�é�é*êgëWì�í�î­í�ì[ïYõYè­ô*êgöÅð�ñbé�ô
ø�êgöÅñ�ì0êgôÍñbö�ùbèbø`í�ì�ú�õCð�ÿ	�Gè�õYê ùbø`ñ�÷rúÔð0ì0ø`ó�ëWì�ó*ø�êgð$ú�ñgîbê;þ�ê�êgéÔô�íÅð�ëWè#îbê�ø�êgô�
 �Gû�
��­û W�� û W�� û��Gû � û W �­û�
 � û
W�� û W 
­û�
�����õYè�ð0ì$èbò�ì�ú*êgõ ð0ê�ø�îbê+ì�ú*ê�íÅé�ëWø�êgõYêgépì�ñbö�ð0ê�ì0ì�íÅé*ù*û�í�ÿ êbÿ�ûrì�ú*ê�ïÍë�ñbé�þ�ê;ê��"ë�í�êgépì�ö�ïÔó*÷
ô�ñ�ì0êgô
ü:ú*êgéÆì�ú*ê;ùbø`ñ�÷rúÍó�é�ô*ê�ø�ùbèGêgð�êgô*ùbê+íÅé�ð0ê�ø�ì�í�è�é�ð�ÿ

� ê�ì���� �� "!�# �;þ�êÌñbéÙó�é�ô�í�ø�êgëWì0êgô=ëWè�é�é*êgëWì0êgôÙùbø`ñ�÷rú=è�é%$'&(
Ôîbê�ø�ì�íÅëWêgð�ÿ*) ð0ê�ì�èbòÀêgô*ùbêgð
+-,.# íÅð$ñbé ��/�0�12/@���436587Bèbò9� í�ò�ì�ú*ê�ø�ê+ê�	*íÅð0ì�ð:ñ;:�<>=�/�3�7?<A@�B �S÷rñ�ø�ì�í�ì�í�è�éÍíÅépì0èCì[ü2èÆé*è�é*êgõY÷�ì[ïÆ÷rñ�ø�ì�ð"�
èbòC �ð�ó�ë`úÙì�ú�ñ�ìD+7íÅð'ì�ú*êÍð0ê�ìYèbòKêgô*ùbêgðCú�ñgî­íÅé*ù êgé�ô�é*è­ô*êgð'íÅé%ô�íÅð0ì�íÅé�ëWì�÷rñ�ø�ì�ð�ÿ �té%ñ,ëWè�é�é*êgëWì0êgô
ùbø`ñ�÷rú
û­ì�ú*ê�ø�ê;íÅð�ñ'þrí E0êgëWì�í�îbê ëWèbø�ø�êgð0÷�è�é�ô*êgé�ëWê�þ�ê�ì[ü2ê�êgéÆì�ú*ê;ë�ó*ì�ð�èbò�ì�ú*ê�ùbø`ñ�÷rúÔñbé�ôÆì�ú*ê�þríÅð0êgëWì�í�è�é�ð
èbò©í�ì�ð2îbê�ø�ì0ê�	Íð0ê�ì�ÿ � ê�ìGFÔô*êgé*èbì0ê ì�ú*ê;õCíÅé�íÅõ�ó�õ8ë�ñ�ø`ô�íÅé�ñböÅí�ì[ïYèbò©ñYë�ó*ì�èbòH�'ÿ"I ú*êgéÔñbé�ñbö�ï2JgíÅé*ù'ì�ú*ê
ëWè�é�é*êgëWì�í�î­í�ì[ïÛèbòK�'û
ì�ú*êCé�ñ�ì�ó*ø`ñbö��rø`ð0ì �0ð0ì0ø`ñ�ì�ó�õ 
ÔíÅð�ì�ú*êCð0ê�ì èbò2í�ì�ð õCíÅé�íÅõ�ó�õ ë�ó*ì�ð �Óí�ÿ êbÿ�û�ë�ó*ì�ð èbò
ë�ñ�ø`ô�íÅé�ñböÅí�ì[ïLF �$ñbé�ô�ì�ú*ê'ð0ê�ìKèbò�îbê�ø�ì0ê�	Ûë�öÅñbð�ð0êgðKèbò���FNM W ���[ëWè�é�é*êgëWì�í�î­í�ì[ï�ì�ú�ñ�ìC íÅð �0ë�ó*ì�íÅépì0è 
ÌþGï
ì�ú*êgð0êÆë�ó*ì�ð�ÿPO2èbì�ú ì�ú*êgð0ê"ñ�ø�ê"ø�ê�÷�ø�êgð0êgépì0êgô
û�íÅéÐñ�ëWè�õY÷rñbëWì'ñbé�ô ð�íÅõY÷rö�êYü�ñgïbû�þGï,ì�ú*ê �ÓíÅé�ë�öÅó�ð�í�è�é �
õCíÅé�íÅõCñbö�ë�ó*ì�ð$èbò�ì�ú*ê;ë�ñbëWì�ó�ð$ì0ø�ê�ê+õYè­ô*êgö*�RQ;!TS6�C
 ��� � Q7íÅðÀñYì0ø�ê�ê��~èbò �~êgô*ùbêgð4�[ñbé�ô �[ëWï­ë�ö�êgð�û�èbø:ë�ñbëWì�ó�ð
ì0ø�ê�êbû�òSèbø�ð�ú*èbø�ì �Óí�ÿ êbÿ�û�ñ"ëWè�é�é*êgëWì0êgôÛùbø`ñ�÷rú�ð�ó�ë`úÍì�ú�ñ�ìKê�îbê�ø�ï�í�ì�ð$þrö�è­ë�ýÔíÅð:ñbé�êgô*ùbê�èbø�ñÌëWï­ë�ö�ê/�$ñbé�ô
SÐíÅð�ñYõCñ�÷�÷ríÅé*ù+òSø�è�õU Iì0èYì�ú*ê é*è­ô*ê�ð0ê�ìÀèbòVQ �Óð0ê�ê �©í�ù*ÿ W òSèbøÀñbéÆê�	*ñbõY÷rö�ê/�`ÿHW$ú*ê õCíÅé�íÅõCñbörë�ó*ì�ð
èbò^ñÌë�ñbëWì�ó�ð�ì0ø�ê�ê'ú�ñgîbê'ñ"ð�íÅõY÷rö�ê;ð0ì0ø`ó�ëWì�ó*ø�ê � ñbépï�ð�ó�ë`úÛë�ó*ì�íÅð$êgí�ì�ú*ê�ø�ñÌþ�ø`íÅô*ùbê;èbø�ñÌ÷rñbí�ø:èbò�êgô*ùbêgð
þ�êgö�è�é*ù�íÅé*ù'ì0èCì�ú*ê;ð�ñbõYê+ëWï­ë�ö�êbÿ	W$ú*ê;ë�ñbëWì�ó�ð$ì0ø�ê�ê+õYè­ô*êgöBú�ñbðÀì�ú*ê òSè�öÅö�è#ü:íÅé*ù'÷�ø�èb÷�ê�ø�ì�í�êgð �
�ÓíT� �*èbø:ê�îbê�ø�ïÍé*è­ô*êKX èbòYQÛû�SHZ\[/�]X ��íÅð�êgí�ì�ú*ê�ø:ñ ��F^M W ���[ë�öÅñbð�ð$èbòH�Ièbø$ì�ú*ê;êgõY÷�ì[ïÔð0ê�ì6�
�ÓíÅíT�_W$ú*ê;õCñ�÷�÷ríÅé*ù�SHZ\[$ì�ñ�ýbêgð$ì�ú*ê+ð0ê�ì$èbò�þríÅð0êgëWì�í�è�é�ðÀëWèbø�ø�êgð0÷�è�é�ô�íÅé*ù'ì0èCì�ú*ê;õCíÅé�íÅõCñbö�ë�ó*ì�ðÀèbòYQ

è�épì0èÌì�ú*ê;ð0ê�ì$èbò©þríÅð0êgëWì�í�è�é�ðÀëWèbø�ø�êgð0÷�è�é�ô�íÅé*ù�ì�ú*ê+ð0ê�ì$èbò©õCíÅé�íÅõ�ó�õ ë�ó*ì�ðÀèbò	�'ÿ
�ÓíÅíÅíT�_W$ú*ê;éGó�õ+þ�ê�øÀèbò©êgô*ùbêgð:íÅé`Q7íÅðÀöÅíÅé*êgñ�ø$íÅéÆì�ú*ê+éGó�õ+þ�ê�øÀèbòQ��F^M W ���[ë�öÅñbð�ð0êgð�ûrí�ÿ êbÿ�ûríÅðba �R$��`ÿ

�*èbø"è­ô�ô.F
û9Q?íÅðCó�é�ídcGó*êÆñbé�ô¼ú�ñbðCé*èÐëWï­ë�ö�êgð �Óí�ÿ êbûÀíÅðCñ,ì0ø�ê�ê/�`û$ñbé�ô%ì�ú�íÅðYø�ê�÷�ø�êgð0êgépì�ñ�ì�í�è�é¼íÅð
þrí E0êgëWì�í�îbêbÿ��*èbø�ê�îbêgé_F
û�Q(íÅð�ó�é�ídcGó*ê2ó*÷�ì0è ëWè�épîbê�ø`ð�í�è�é�ð�èbòré*è­ô*êgð�X èbò�ô*ê�ùbø�ê�ê � ü:í�ì�ú^SHZ\[/�]X �H�fe
íÅépì0èÌëWï­ë�ö�êgð$èbò�ö�êgé*ùbì�úÔì�ú*ø�ê�ê+ñbé�ôÔî­íÅëWê;îbê�ø`ð�ñ­û�ñbé�ôÔì�ú�íÅðÀø�ê�÷�ø�êgð0êgépì�ñ�ì�í�è�é�íÅð$ñböÅõYè�ð0ì$þrí E0êgëWì�í�îbê �SòSèbøKñ






òSèbø`õCñbö�÷�ø�èGèbò^ñbé�ô�òSèbø�ì�ú*ê�è�é�ö�ï�ë�ñbð0ê'èbò^é*è�épþrí E0êgëWì�í�îbêgé*êgð�ð�û�ü:ú*ê�ø�ê�ñÆë�ó*ìKèbò �8íÅð:ø�ê�÷�ø�êgð0êgépì0êgôÛþGï
ì[ü2èÍõYè­ô*êgö�ë�ó*ì�ð�û
ð0ê�êP
 
 � �U�`ÿ �téÛì�ú�íÅð:÷rñ�÷�ê�øgû�ü2êYëWè�é�ð�íÅô*ê�øKì�ú*êYó�é�ídcGó*ê;îbê�ø`ð�í�è�éÛèbòHQ íÅé�ü:ú�íÅë`úÛñböÅö
êgõY÷�ì[ïÔé*è­ô*êgð�èbò�ô*ê�ùbø�ê�ê � ñ�ø�ê ø�ê�÷röÅñbëWêgôÔþGïÔëWï­ë�ö�êgð�ÿ

W$ú*ê�ø�ê ñ�ø�ê;ð0ê�îbê�ø`ñbö�ñ�÷�÷röÅíÅë�ñ�ì�í�è�é�ð^ø�ê�cGó�í�ø`íÅé*ù�ì�ú*ê ý­é*è#ü:ö�êgô*ùbê�èbò©ñböÅö
õCíÅé�ë�ó*ì�ð�ñbé�ôÆì�ú*ê ü�ñgïÆì�ú*ê�ï
ñ�ø�ê'ð0ì0ø`ó�ëWì�ó*ø�êgô
ÿ � èbì0ê'ì�ú�ñ�ìKì�ú*ê�ø�ê'ë�ñbéÛþ�ê�� �R$����ÀõCíÅé�ë�ó*ì�ð�û�ñbé�ô�ì�úGó�ð:ì�ú*ê'ð0÷rñbëWê�ø�ê�cGó�í�ø�êgôÍì0èÆöÅíÅð0ì
ñböÅö�èbò�ì�ú*êgõ3ë�ñbéFþ�ê�� �R$����'í�ò:ê�îbê�ø�ïFë�ó*ìCíÅðCô*êgð�ëWø`í�þ�êgôÙñbðÌñ,þríÅð0êgëWì�í�è�éÙèbò  Yû�ñbé�ô�� ��F8$����'í�ò�ñ
ë�ó*ì íÅð�ô*êgð�ëWø`í�þ�êgôÛñbð ñÔð0ê�ì�èbò^êgô*ùbêgð�ÿ^W$ú*ê'ë�ñbëWì�ó�ð ì0ø�ê�ê��[õYè­ô*êgö©ø�ê�÷�ø�êgð0êgépì�ð�ì�ú*êYõCíÅé�ë�ó*ì�ð�é*èbì�è�é�ö�ï
íÅéÐñÛëWè�õY÷rñbëWì'ü�ñgïbû�þró*ì�ñböÅð0è�êgð0ì�ñ�þröÅíÅð�ú*êgð;ø�êgô�ó�ëWì�í�è�é�ð+òSèbø'ð0ê�îbê�ø`ñbö�ëWè�é�é*êgëWì�í�î­í�ì[ï=÷�ø�èbþrö�êgõCð òSø�è�õ
ñ�ø�þrí�ì0ø`ñ�ø�ïNF'ì0è;ì�ú*ê$ë�ñbð0ê FD�f
GûGñbé�ô
û�íÅé'ì�ú*ê$ë�ñbð0ê$èbò F'è­ô�ô
ûbì0è^FD� W ÿ9[ �téY÷rñ�ø�ì�íÅë�ó�öÅñ�øgû�ì�ú*ê$ë�ñbëWì�ó�ð
ì0ø�ê�ê�õYè­ô*êgö�ü�ñbð�ó�ð0êgôÌòSèbø�íÅé�ëWø�êgõYêgépì�ñbörõCñbíÅépì0êgé�ñbé�ëWêKèbòBì�ú*êKë�öÅñbð�ð0êgð2èbò � �[ëWè�é�é*êgëWì�í�î­í�ì[ïÌñbé�ôÌèbòBì�ú*ê
ë�öÅñbð�ð0êgð'èbò ��F`M W ���[ëWè�é�é*êgëWì�í�î­í�ì[ïf
 W�� �$ñbé�ô òSèbøYì�ú*êÆêgô*ùbê��[ëWè�é�é*êgëWì�í�î­í�ì[ïÙñbó*ù�õYêgépì�ñ�ì�í�è�é%÷�ø�èbþrö�êgõCð

 
�
­û�

	*û W �~ÿ

� èbø�êÛùbêgé*ê�ø`ñbö:õYè­ô*êgöÅðCü2ê�ø�êÛð�ó*ùbùbêgð0ì0êgô¼þGï
��ñ�þ�è#ü7íÅé 
 W�� û W ���~ÿ'W$ú*êgð0ê�õYè­ô*êgöÅðCø�ê�÷�ø�êgð0êgépì
õCíÅé�íÅõ�ó�õ ô�í�ø�êgëWì0êgô ë�ó*ì�ðYíÅé ñ ô�í�ø�êgëWì0êgô ùbø`ñ�÷rú
û�ñbé�ôÙú�ñgîbêÔð�í J�êPa �R$��,�`ÿ W$ú*êgð0ê"ø�ê�÷�ø�êgð0êgépì�ñ�ì�í�è�é�ð
ë�ñbé þ�ê ñ�÷�÷röÅí�êgô¼ì0è%ø�ê�÷�ø�êgð0êgépìÆõCíÅé�íÅõ�ó�õ ë�ó*ì�ðÆèbò�ñbéAó�é�ô�í�ø�êgëWì0êgô¼ùbø`ñ�÷rú
û:î­íÅñ ø�ê�÷röÅñbë�íÅé*ùÐê�îbê�ø�ï
êgô*ùbêÌþGï,ñÍ÷rñbí�ø;èbòÀñbépì�í�÷rñ�ø`ñböÅö�êgö�ñ�ø`ë�ð;þ�ê�ì[ü2ê�êgé í�ì�ð;êgé�ô*îbê�ø�ì�íÅëWêgð6�©ì�ú*ê�ï=ë�ñbé ñböÅð0èÍþ�êCëWè�épîbê�ø�ì0êgô ì0è
ì�ú*êCë�ñbëWì�ó�ð4�~ì0ø�ê�êÆõYè­ô*êgö�ÿ��:è#ü2ê�îbê�øgû�ì�ú*êgð0êÌõYè­ô*êgöÅð ñ�ø�êCõYèbø�êÌëWè�õY÷röÅíÅë�ñ�ì0êgô,ì�ú�ñbé,ì�ú*êCë�ñbëWì�ó�ð4�~ì0ø�ê�ê
õYè­ô*êgö�ûpñbé�ôYü2êKñ�ø�ê:é*èbì^ñgü�ñ�ø�ê:ì�ú�ñ�ì^ì�ú*ê�ïYô�í�ø�êgëWì�ö�ï'ö�êgñbôYì0è+ì�ú*ê$ø�êgô�ó�ëWì�í�è�é�ð�õYêgépì�í�è�é*êgôÌñ�þ�è#îbêbÿH)Ké
ñbö�ùbèbø`í�ì�ú�õ<òSèbø�ì�ú*ê�ëWè�é�ð0ì0ø`ó�ëWì�í�è�é+èbò�ì�ú*ê�ë�ñbëWì�ó�ð©ì0ø�ê�ê�õYè­ô*êgöpü:í�ì�ú;ì�ú*ê2þ�êgð0ì�ý­é*è#ü:é+ì�íÅõYê2ëWè�õY÷rö�ê�	*í�ì[ï
a ��� #�� M^F��6$;ö�èbù ��� #�� � $��!��íÅðB÷�ø�êgð0êgépì0êgô�íÅé_
 W�� �A�Óð0ê�ê2ñböÅð0èKñbö�ùbèbø`í�ì�ú�õ 
 W�� �Gü:í�ì�ú+ëWè�õY÷rö�ê�	*í�ì[ï�a ��F8$����!�`ÿ

)Ké*èbì�ú*ê�ø'ø�êgöÅñ�ì0êgôÐ÷�ø�èbþrö�êgõ íÅð+ø�ê�÷�ø�êgð0êgépì�ñ�ì�í�è�éÙñbé�ô ô*ï­é�ñbõCíÅëCõCñbíÅépì0êgé�ñbé�ëWê"èbò$ì�ú*êÆð0ê�ì�èbò:ñböÅö
õCíÅé�íÅõ�ó�õ����[ë�ó*ì�ð �Óí�ÿ êbÿ�û*ë�ó*ì�ð2÷rñ�ø�ì�í�ì�í�è�é�íÅé*ù;ñ�ð�ó*þrð0ê�ì��=èbò  ì�ú�ñ�ì�ú�ñgîbê�ì�ú*ê�õCíÅé�íÅõ�ó�õ(ë�ñ�ø`ô�íÅé�ñböÅí�ì[ï
ñbõYè�é*ù,ð�ó�ë`úÙë�ó*ì�ð"�;ñbé�ô îbê�ø�ì0ê�	Ùð�ó*þrð0ê�ì�ð+ì�ú�ñ�ì��<íÅð�ë�ó*ìYíÅépì0èÛþGï=ì�ú*è�ð0êÆë�ó*ì�ð�ÿ��­ó�ë`úÙñ�ø�ê�÷�ø�êgð0êgé �
ì�ñ�ì�í�è�é
û�ë�ñböÅö�êgô,ì�ú*êÌëWè�é�é*êgëWì�í�î­í�ì[ï,ë�ñ�ø`ë�ñbð�ð;èbò��2û�ñbé�ô=ñbé,ê��"ë�í�êgépì+ñbö�ùbèbø`í�ì�ú�õ7òSèbø�í�ì�ð;íÅé�ëWø�êgõYêgépì�ñbö
õCñbíÅépì0êgé�ñbé�ëWêÆñ�ø�ê"ð�ó*ùbùbêgð0ì0êgôÙíÅé.
 W 
��~ÿ;W$ú�íÅð;ð0ì0ø`ó�ëWì�ó*ø�êÌùbêgé*ê�ø`ñböÅí J�êgð+ì�ú*ê"ë�ñbëWì�ó�ð�ì0ø�ê�êÆõYè­ô*êgö��Sì�ú*ê
ë�ñbð0ê�� �  �Àñbé�ô�ì�ú*ê�ø�ê�÷�ø�êgð0êgépì�ñ�ì�í�è�é 
 
�����òSèbøKì�ú*ê'õCíÅé�íÅõ�ó�õ1ë�ó*ì�ð:þ�ê�ì[ü2ê�êgéÛì[ü2èÆù�í�îbêgé�îbê�ø�ì�íÅëWêgð
�Sì�ú*ê+ë�ñbð0ê�� ��� �f
 �`ÿ

�$êgëWêgépì�ö�ïbû$ì�ú*ê�ø�ê�ú�ñbðCþ�ê�êgé¼ñ=ùbø�è#ü:íÅé*ùÐíÅépì0ê�ø�êgð0ì"íÅéFñbé�ñbö�ï­ð�íÅðYèbò;é*êgñ�ø"õCíÅé�íÅõ�ó�õ ë�ó*ì�ð�ÿfW$ú*ê
òSè�öÅö�è#ü:íÅé*ù�ø�êgð�ó�ö�ì�ð�ü2ê�ø�ê;èbþ�ì�ñbíÅé*êgôÆòSèbø:ñbéÔñ�ø�þrí�ì0ø`ñ�ø�ï"é*è�é�é*ê�ù�ñ�ì�í�îbêgö�ï"ü2êgí�ù�úpì0êgôÔùbø`ñ�÷rú
ÿ��;ñ�ø�ùbê�ø^
 W� �
÷�ø�è#îbêgð�ì�ú�ñ�ì+ì�ú*ê"éGó�õ+þ�ê�ø+èbò$ë�ó*ì�ð+èbòÀü2êgí�ù�úpì+ü:í�ì�ú�íÅé"!"FÙíÅð+ñ�ì�õYè�ð0ì�a �R$��$#
�`ÿLW$ú�íÅð þ�è�ó�é�ô,ü�ñbð
íÅõY÷�ø�è#îbêgô'òSèbø%!'&)(� ì0è �+*� ��íÅéP
 
 � �rñbé�ôYòSèbø,(��- !'& �� ì0è^a �R$����©íÅé 
 W � ���ÓñböÅö­ì�ú*êgð0ê$÷rñ�÷�ê�ø`ð�ô*è;é*èbì÷�ø�è#î­íÅô*êKñbépïÌø�ê�÷�ø�êgð0êgépì�ñ�ì�í�è�é"èbò�ð�ó�ë`ú"ë�ó*ì�ð"�`ÿ	O2êgé�ë�Jgó*øÀíÅé*
 
���ù�í�îbêgðÀñ+ùbê�è�õYê�ì0ø`íÅëKø�ê�÷�ø�êgð0êgépì�ñ�ì�í�è�éÆèbò
ì�ú*ê+ë�ó*ì�ð$èbò©ü2êgí�ù�úpì:ö�êgð�ðÀì�ú�ñbé�./ F
ÿ9W$ú�íÅðÀõYè­ô*êgö
íÅð$ö�êgð�ð$ëWè�õY÷rñbëWìKíÅéÍëWè�õY÷rñ�ø`íÅð0è�éÔü:í�ì�úÆì�ú*ê+ë�ñbëWì�ó�ð
0 8;: =I04�"PQ�D>@./- �". �D>@�&=�<21  43;�,<�=423=4.H��2 > 04�"./04=4�,� �@K�>@."5+6�7 298�=4E =����".;: � : >?�=<"=4./=�<9>@E - >4=42Q>@.DC�KM�@<�PI>@E - >4=42 � : =423=

<�=!C,B/0���- �"./24'

�



ì0ø�ê�ê+õYè­ô*êgö � í�ì�ðÀð�í J�ê+ë�ñbéÔþ�ê � �R$����`ÿ
�té=ì�ú�íÅð ÷rñ�÷�ê�ø;òSèbø+ì�ú*ê"ë�ñbð0ê FÐè­ô�ô=ñbé�ôÐíÅé,ì�ú*êÌëWè�õY÷rñbé�í�è�é=÷rñ�÷�ê�øD
 � �2òSèbø+ì�ú*êÌë�ñbð0êPF=ê�îbêgé
û

ü2ê;ð�ó*ùbùbêgð0ì$ñbéÆê�	­ì0êgé�ð�í�è�éÆèbò�ì�ú*ê ë�ñbëWì�ó�ðÀì0ø�ê�ê;õYè­ô*êgö�û*ë�ñböÅö�êgô"ì�ú*êC
,�[ö�ê�îbêgöBë�ñbëWì�ó�ðÀì0ø�ê�ê;õYè­ô*êgö�ÿ���ó*ø
õYè­ô*êgöÅð2ø�ê�÷�ø�êgð0êgépì�ì�ú*ê;ð0ï­ð0ì0êgõ èbò�ì�ú*ê�F ��ñbé�ô ��FCM W ���[ë�ó*ì�ð$ñbé�ôÆèbò�ì�ú*ê îbê�ø�ì0ê�	Ôë�öÅñbð�ð0êgðÀèbòL��FCM%
 ���
ëWè�é�é*êgëWì�í�î­í�ì[ïÐèbòKñÛùbø`ñ�÷rú\�^ì�ú*êgí�øYð�í J�êgð'ñ�ø�êLa �R$��`ÿ I,êÔù�í�îbêÔñbé%ñbö�ùbèbø`í�ì�ú�õ ì�ú�ñ�ìCëWè�é�ð0ì0ø`ó�ëWì�ð�è�ó*ø
õYè­ô*êgö
íÅéLa ��F�� �  � �,�2ì�íÅõYêbÿ

�*èbø�ëWè�õY÷rñ�ø`íÅð0è�é�èbò;ì�ú*ê ø`ñbé*ùbê èbò�ë�ó*ìÔë�ñ�ø`ô�íÅé�ñböÅí�ì�í�êgðÌëWè#îbê�ø�êgô þGïFè�ó*øÍõYè­ô*êgöÅð"ñbé�ô�þGï¼ì�ú*ê
õYè­ô*êgöBèbò	O2êgé�ë�Jgó*øN
 
��©òSèbø�õ�ó�ö�ì�í�ùbø`ñ�÷rú�ð�û�èbþrð0ê�ø�îbê�ì�ú�ñ�ì � òSèbø F - �Cè�ó*øKõYè­ô*êgö�íÅð:ð0ì0ø�è�é*ùbê�øgû
ð�íÅé�ëWê
FNM W & . / F\��íÅé�ì�ú*ê'ø`ñbé*ùbê � - F - W 	Æì�ú*ê�ïÍø�ê�÷�ø�êgð0êgépì�ì�ú*êYð�ñbõYêYë�ó*ì�ð6�Bð0ì�ñ�ø�ì�íÅé*ùÆòSø�è�õ F;� W&W û
ü:ú*êgéLF^M 
 & . / F
û�ì�ú*ê+õYè­ô*êgö�èbòK
 
���íÅðÀð0ì0ø�è�é*ùbê�ø:ì�ú�ñbéÔè�ó*øÀè�é*êbÿ

� ø�ê�î­í�è�ó�ð�ø�êgð�ó�ö�ì�ð�ñ�ø�ê�ñbð�òSè�öÅö�è#ü:ð � ��ñböÅíÅöpñbé�ô��@ì�ñböÅíÅñbé*è^
 W�� �­ñbé�ô � ñ � è�ó*ì0ø��ê�ê�ì�ñbö�ÿ 
 
 W �*ð�ó*ùbùbêgð0ì0êgô
ñÆð0ì0ø`ó�ëWì�ó*ø�ê'òSèbø ì�ú*êYë�ñbð0êDF � W û���íÅé�í�ì JP
 � �^ñbé�ô;I,êgð0ì0þ�ø�èGèbý 
 
 � ��ð�ó*ùbùbêgð0ì0êgô=ñbé*èbì�ú*ê�ø;ð0ì0ø`ó�ëWì�ó*ø�ê
òSèbøKì�ú*ê�ë�ñbð0êNFP� 
Gÿ���ó*øG
,�[ö�ê�îbêgö©ë�ñbëWì�ó�ð:ì0ø�ê�ê'õYè­ô*êgöÅðÀòSèbøKì�ú*ê�ë�ñbð0êgð F�è­ô�ô�ñbé�ôÍê�îbêgé ñ�ø�ê�é*èbì:èbò
ì�ú*ê ð�ñbõYêKý­íÅé�ô � ì�ú*ê�è­ô�ô"ë�ñbð0ê ùbêgé*ê�ø`ñböÅí J�êgð2ì�ú*ê õYè­ô*êgöròSèbø�ì�ú*ê ë�ñbð0ê�FD� W ñbé�ôÌì�ú*ê�ê�îbêgéÔë�ñbð0ê ì�ú*ê
õYè­ô*êgö�òSèbø$ì�ú*ê+ë�ñbð0ê^F`�f
Gÿ

W$ú*ê+õYè­ô*êgö
èbò 
 W�� û�
 W ��òSèbø W �2ñbé�ô;
,�[ë�ó*ì�ðKíÅðÀèbþ�ì�ñbíÅé*êgôÍþGïÔð�ú*ø`íÅé*ý­íÅé*ù�ê�îbê�ø�ï � �[ë�öÅñbð�ð:èbò	�(íÅépì0è
ñÌð�íÅé*ù�ö�ê;é*è­ô*ê��rì�ú*ê+ø�êgð�ó�ö�ì�íÅé*ù'ùbø`ñ�÷rú�íÅð:ñÌë�ñbëWì�ó�ð:ì0ø�ê�êbû�÷�è�ð�ð�í�þrö�ïÌü:í�ì�úÍëWï­ë�ö�êgð:èbò�ö�êgé*ùbì�úÍì[ü2è*ÿ W$ú*ê
W �[ë�ó*ì�ð�èbò\��ëWèbø�ø�êgð0÷�è�é�ô+ì0è ì�ú*ê�þ�ø`íÅô*ùbêgð�èbòrì�ú*êÀõYè­ô*êgöA�bì�ú*ê 
,�[ë�ó*ì�ð�ñ�ø�ê$õYè­ô*êgö�êgô+þGï�ñK÷rñbí�ø�èbòrêgô*ùbêgð
þ�êgö�è�é*ù�íÅé*ùKì0è ì�ú*êÀð�ñbõYê$ëWï­ë�ö�êÀèbø�þGï'ñ�÷rñbí�ø©èbòrþ�ø`íÅô*ùbêgð�ÿ	��ó*ø�õYè­ô*êgöGòSèbø9F ��ñbé�ô ��FHM W ���[ë�ó*ì�ð�û8FP& �
è­ô�ô
û*íÅðÀñböÅõYè�ð0ì$ñbð$ð�íÅõY÷rö�êKñbðÀì�ú�íÅðÀõYè­ô*êgö�òSèbø W �2ñbé�ôP
,�[ë�ó*ì�ðÀü:í�ì�úÆì�ú*ê òSè�öÅö�è#ü:íÅé*ù'õCñbíÅé"ê�	*ëWê�÷�ì�í�è�é �
B�@�7C/�
�/���
C÷rñbí�ø+èbòÀþ�ø`íÅô*ùbêgð;èbòÀì�ú*ê"õYè­ô*êgö^ëWèbø�ø�êgð0÷�è�é�ô�ð;ì0è ñ ��FDM W ���[ë�ó*ì'èbòG�'û©ñbé�ôÐ÷rñbí�ø`ð ì�ú�ñ�ì
ô*èÌñ�ø�ê+ð0÷�êgë�íM�rêgôÍíÅéÍñCëWè�õY÷rñbëWì:ü�ñgïbÿL�téÍì�ú*ê+ë�ñbð0ê+èbò	FÍê�îbêgé
û�è�ó*ø:õYè­ô*êgöBíÅé�
 � ��íÅð$ñ_
,�[ëWè�é�é*êgëWì0êgô
ùbø`ñ�÷rú
û*ü:í�ì�úLF �[ë�ó*ì�ð$þ�êgíÅé*ùYõYè­ô*êgö�êgôÆþGï 
,�[ë�ó*ì�ð�û�ñbé�ô ��F^M W ���[ë�ó*ì�ð$þGï � �[ë�ó*ì�ð$èbò�ì�ú*ê+õYè­ô*êgö�ÿ

�­íÅõCíÅöÅñ�ø`ö�ï=ì0èÐì�ú*êÍü�ñgï%ì�ú�ñ�ìÌì�ú*ê�ë�ñbëWì�ó�ð4�~ì0ø�ê�ê õYè­ô*êgöÀø�ê�÷�ø�êgð0êgépì�ðÌì�ú*ê*F �[ë�ó*ì�ðÌèbò �'û�ü2êÍø�ê�÷O�
ø�êgð0êgépìYì�ú*êÆòÓñbõCíÅö�ï,èbòCF �;ñbé�ô ��F`M W ���[ë�ó*ì�ðYèbò � þGï ñ õYè­ô*êgö2òSèbøYì�ú*êÆòÓñbõCíÅö�ï=èbò:þríÅð0êgëWì�í�è�é�ð�èbò
 ëWèbø�ø�êgð0÷�è�é�ô�íÅé*ùÔì0èÛñböÅö�ì�ú*è�ð0ê"ë�ó*ì�ð�ÿ W$ú*êY÷rñ�÷�ê�ø`
 W 	����Óð0ê�êÆñböÅð0è%
  �U�K÷�ø�è#î­íÅô*êgð+ñÍëWè�é�ð0ì0ø`ó�ëWì�í�îbê
ùbêgé*ê�ø`íÅë ��
,�[ö�ê�îbêgö 
Yñ�÷�÷�ø�è�ñbë`úÆòSèbø$õYè­ô*êgöÅíÅé*ù+þríÅð0êgëWì�í�è�é"òÓñbõCíÅöÅí�êgð^èbò�ñ'ð0ê�ì�û�ñbé�ôÆù�í�îbêgðÀñ'ð�íÅõY÷rö�êKë`ú�ñ�ø!�
ñbëWì0ê�ø`í Jgñ�ì�í�è�éÍèbò©þríÅð0êgëWì�í�è�éÔòÓñbõCíÅöÅí�êgð2ì�ú�ñ�ìKë�ñbéÍþ�ê;õYè­ô*êgö�êgôÆþGïÆì�ú*ê;õCíÅé�íÅõCñbö�ë�ó*ì�ð$èbò�ñCë�ñbëWì�ó�ð$ì0ø�ê�ê
�Sê�	­ì0êgé�ô�íÅé*ùÛñbé�ôÐü:íÅô*êgö�ïÛùbêgé*ê�ø`ñböÅí JgíÅé*ù%
 � �U�`ÿ;W$ú�íÅð+ñ�÷�÷�ø�è�ñbë`ú íÅð�ñbð+òSè�öÅö�è#ü:ð�ÿLWÀü2è�þríÅð0êgëWì�í�è�é�ð�ñ�ø�ê
ë�ñböÅö�êgôF÷rñ�ø`ñböÅö�êgöÀí�òKì�ú*ê�ïFëWè�öÅö�êgëWì�í�îbêgö�ïÙ÷rñ�ø�ì�í�ì�í�è�é. 5íÅépì0è � ÷rñ�ø�ì�ð�ÿ'�Gì�ñ�ø�ìÌþGï%ë`ú*èGè�ð�íÅé*ùÐñÐëWê�ø�ì�ñbíÅé
ð�ó*þ�òÓñbõCíÅö�ï��������:èbò���ëWè�é�ð�íÅð0ì�íÅé*ùCèbò�õ�ó*ì�ó�ñböÅö�ï"÷rñ�ø`ñböÅö�êgö
þríÅð0êgëWì�í�è�é�ð6�rú*êgé�ëWê�òSèbø�ì�ú
ûrö�ê�ìKó�ð$ë�ñböÅöBì�ú*êgõ
�tþrñbð�íÅëH
­ÿK�­ó�ë`úÍñCòÓñbõCíÅö�ï"ë�ñbéÍþ�ê;ñbö�ü�ñgï­ð:õYè­ô*êgö�êgôÔþGïÆþ�ø`íÅô*ùbêgð�èbò�ñYì0ø�ê�êbÿ W$ú*êgéÔì�ú*ê;þríÅð0êgëWì�í�è�é�ðÀíÅé
�����������:ñ�ø�ê;÷rñ�ø�ì�í�ì�í�è�é*êgôÔíÅépì0èCì[ü2è"õCñbíÅéÆùbø�è�ó*÷rð � ì�ú*è�ð0ê;ì�ú�ñ�ì:ñ�ø�ê;÷rñ�ø`ñböÅö�êgö�ì0èÌñböÅö
þrñbð�íÅë�è�é*êgð:ñ�ø�ê
ë�ñböÅö�êgô��0ö�è­ë�ñbö 
­û
ñbé�ô��tù�ö�èbþrñbö 
"èbì�ú*ê�ø�ü:íÅð0êbÿ W$ú*ê'ö�è­ë�ñbö�þríÅð0êgëWì�í�è�é�ðKñ�ø�ê'òÓó*ø�ì�ú*ê�ø�ô*êgëWè�õY÷�è�ð0êgô ü;ÿ øgÿ ì�ÿ
�������^íÅépì0è;ð�õCñböÅö�ê�ø�ð�ó*þ�ùbø�è�ó*÷rð�û�ñbé�ô'òSèbø�êgñbë`úÌð�ó*þ�ùbø�è�ó*÷Cñ ð0è+ë�ñböÅö�êgô �0ö�è­ë�ñbö�õYè­ô*êgö 
�íÅð�ëWè�é�ð0ì0ø`ó�ëWì0êgô\�

�




  ��ð�ú*è#ü:ð�ñ�ü�ñgï�ì0è;ëWè�õ+þríÅé*ê�ì�ú*êgð0êÀõYè­ô*êgöÅð�ü:í�ì�ú�ì0ø�ê�ê$õYè­ô*êgöGòSèbø�ì�ú*ê�þrñbð�íÅë2òÓñbõCíÅö�ï;íÅépì0è è�é*êÀõYè­ô*êgö
ì�ú�ñ�ì�ø�ê�÷�ø�êgð0êgépì�ð�ñböÅö�þrñbð�íÅëÌñbé�ô ö�è­ë�ñbö^þríÅð0êgëWì�í�è�é�ð�ÿPW$ú*ê"õYè­ô*êgöÅíÅé*ùÔòÓñbõCíÅö�ï èbòÀì�ú�íÅð�õYè­ô*êgö^ë�ñbé þ�ê
ê�	­ì0êgé�ô*êgôÆì0èYø�ê�÷�ø�êgð0êgépìÀñböÅð0è'ì�ú*ê�ù�ö�èbþrñbö�þríÅð0êgëWì�í�è�é�ð�û­í�ò �������$íÅð�ë`ú*è�ð0êgéÔð�ó�ë`úÆì�ú�ñ�ìÀì�ú*ê�÷rñ�ø�ì�í�ì�í�è�é"èbò
 þGï�ì�ú*ê'þrñbð�íÅë�ñbé�ô,ö�è­ë�ñbö�þríÅð0êgëWì�í�è�é�ð�ëWè�íÅé�ë�íÅô*êgðKü:í�ì�ú�ì�ú*êY÷rñ�ø�ì�í�ì�í�è�é�èbòK þGï�ì�ú*ê'ü:ú*è�ö�ê'òÓñbõCíÅö�ï
�Yÿ��téCùbêgé*ê�ø`ñbö�ûGë`ú*èGè�ð�íÅé*ù+ñ;þrñbð�íÅë�òÓñbõCíÅö�ï�ì�ú�ñ�ì2ñböÅö�è#ü:ð �tùbèGè­ô

+õYè­ô*êgöÅíÅé*ù èbò�þ�èbì�úÌö�è­ë�ñbö�ñbé�ôCù�ö�èbþrñbö
þríÅð0êgëWì�í�è�é�ðÀíÅð$é*è�épì0ø`í�î­íÅñbö�ûGèbøKð�ó�ë`úÍñ'òÓñbõCíÅö�ï"õCñgïÆê�îbêgé�é*èbì$ê�	*íÅð0ì�ÿ

)AþríÅð0êgëWì�í�è�éÌíÅé�� íÅð2ë�ñböÅö�êgô����[ð0ê�÷rñ�ø`ñ�ì�íÅé*ù�í�òBí�ì2ô*èGêgð2é*èbì�ëWø�è�ð�ð�ñbépïCèbì�ú*ê�ø�þríÅð0êgëWì�í�è�éÌíÅé��Yÿ � ê�ì
� � ��� ô*êgé*èbì0ê�ñböÅö�õYêgõ+þ�ê�ø`ð:íÅé ��ì�ú�ñ�ì�ñ�ø�ê ���[ð0ê�÷rñ�ø`ñ�ì�íÅé*ù*ÿI�*èbø ��þ�êgíÅé*ùYì�ú*ê+òÓñbõCíÅö�ï"èbò�þríÅð0êgëWì�í�è�é�ð
ëWèbø�ø�êgð0÷�è�é�ô�íÅé*ùÛì0èÐõCíÅé�ë�ó*ì�ð�û 
 � �:ë`ú*èGè�ð0êgðÌñbðCì�ú*êÍþrñbð�íÅë"òÓñbõCíÅö�ïÐì�ú*êÍòÓñbõCíÅö�ï � � ��� ÿ ç�ö�êgñ�ø`ö�ïbû^ì�ú�íÅð
òÓñbõCíÅö�ïÌíÅð�÷rñ�ø`ñböÅö�êgö�û­ñbé�ôÆì�ú�íÅð�ë`ú*è�íÅëWê;íÅõY÷röÅí�êgð^ì�ú�ñ�ìÀì�ú*ê�ø�ê;ñ�ø�ê;é*èYù�ö�èbþrñbö�þríÅð0êgëWì�í�è�é�ð�ÿ6�té"ì�ú*ê;ë�ñbð0ê;èbò
FÔè­ô�ô
û­ì�ú*ê�ø�ê ñ�ø�ê;ñböÅð0èCé*èCö�è­ë�ñbö�þríÅð0êgëWì�í�è�é�ð�ÿ6�téÆì�ú*ê ë�ñbð0ê;èbòHFÔê�îbêgé
û*ì�ú*ê;ö�è­ë�ñbö
õYè­ô*êgöÅð�ñ�ø�ê;ëWï­ë�ö�êgð�û
ñbé�ô¼ëWè�õ+þríÅé�íÅé*ù,ì�ú*êgð0ê�ü:í�ì�ú%ì�ú*êÍì0ø�ê�êÛõYè­ô*êgö$òSèbøÌì�ú*êÍþrñbð�íÅëÔòÓñbõCíÅö�ï ø�êgð�ó�ö�ì�ðCíÅé%ì�ú*êÛë�ñbëWì�ó�ð4�~ì0ø�ê�ê
õYè­ô*êgö�ÿ

�*èbø�ì�ú*ê:òÓñbõCíÅö�ï'èbòYF �©ñbé�ô ��FbM W ���[ë�ó*ì�ð�û*ñböÅö�ì�ú*êgð0êKð0ì0ê�÷rð2ñ�ø�êKõ�ó�ë`úÆõYèbø�êKëWè�õY÷röÅíÅë�ñ�ì0êgôCì�ú�ñbé"íÅé
ì�ú*ê2÷�ø�èbì0èbì[ïG÷�êC
 ��� � �ÓíT�
ì�ú*ê�ë`ú*è�íÅëWê�èbòrñbé'ñ�÷�÷�ø�èb÷�ø`íÅñ�ì0ê^þrñbð�íÅë�÷rñ�ø`ñböÅö�êgö�òÓñbõCíÅö�ï;íÅð�é*èbì�ê�î­íÅô*êgépì6� �ÓíÅíT��ì�ú*ê
ö�è­ë�ñbö
õYè­ô*êgöÅðÀñ�ø�ê òÓñ�ø$é*èbìÀè�é�ö�ï"ëWï­ë�ö�êgð�ûrñbð$íÅé 
 � ����íÅéÆì�ú*ê;ë�ñbð0ê;èbò"FÔê�îbêgé
û�ì�ú*êgí�ø$ëWè�é�ð0ì0ø`ó�ëWì�í�è�éÆùbèGêgð
ì�ú*ø�è�ó*ù�ú,ø�êgô�ó�ëWì�í�è�é�ð�û�ü:ú�íÅö�ê'òSèbøNF=è­ô�ô
û�ü2êÌô*ê�ø`í�îbêÌö�è­ë�ñbö�õYè­ô*êgöÅð þGï,ó�ð�íÅé*ùÆì�ú*ê"ñ�òSèbø�êgõYêgépì�í�è�é*êgô
ë`ú�ñ�ø`ñbëWì0ê�ø`í Jgñ�ì�í�è�é*
  û W 	��rèbò�þríÅð0êgëWì�í�è�é'òÓñbõCíÅöÅí�êgð©ì�ú�ñ�ì2ë�ñbéCþ�ê$õYè­ô*êgö�êgôYþGï'ñ;ë�ñbëWì�ó�ð^ì0ø�ê�ê��A�ÓíÅíÅíT�Bì�ú*ê�ø�ê
ê�	*íÅð0ìÀù�ö�èbþrñbö
þríÅð0êgëWì�í�è�é�ð�û*ñbé�ôÔì�ú*êgð0ê+ñ�ø�ê+ëWè�õY÷rñbëWì�ö�ïÆõYè­ô*êgö�êgôÔþGïÆð0÷�êgë�íM��ëKì0êgë`ú�é�ídcGó*êgð�ÿ

)Kð"íÅé 
 W�� û 
 W � ��F � W �Cñbé�ô�íÅé 
 W�� � ��F � 
 �`û$ü2ê ó�ð0ê�è�ó*øÆõYè­ô*êgöÅðCòSèbø"ì�ú*ê íÅé�ëWø�êgõYêgépì�ñbö
õCñbíÅépì0êgé�ñbé�ëWê;èbò©ì�ú*ê+ë�öÅñbð�ð0êgðÀèbòI��F��	M 
 ���[ëWè�é�é*êgëWì�í�î­í�ì[ïbû F�� & � û�ü:ú*ê�ø�ê�F�� íÅðÀì�ú*ê+ëWè�é�é*êgëWì�í�î­í�ì[ïÆèbò
ì�ú*êÌíÅé�í�ì�íÅñbö©ùbø`ñ�÷rú
ÿ`W$ú�íÅð õYêgñbé�ð;ì�ú�ñ�ì+ü2ê"ð�ó*÷�÷�èbø�ì�è�ó*ø�ð0ì0ø`ó�ëWì�ó*ø�êCó�é�ô*ê�ø+ñ�ð0ê�cGó*êgé�ëWêCèbò$ó*÷
ô�ñ�ì0ê
èb÷�ê�ø`ñ�ì�í�è�é�ð
� B8=�/���7��
	 0�12/����V!
�
��� �té�ð0ê�ø�ì$ñCé*ê�ü êgô*ùbê;þ�ê�ì[ü2ê�êgéÍì�ú*ê;ì[ü2èCù�í�îbêgéÍîbê�ø�ì�íÅëWêgð��Ûñbé�ô����
ñbé�ôÍñ�ì:ñbépïÆì�íÅõYê;ñ�ø�ê;ñ�þrö�ê ì0èÌñbé�ð0ü2ê�ø:ì�ú*êCcGó*ê�ø�ï
�����_/��!��F��	M 
 ����������=T=H���V!
�
����� �$ê�ì�ó*ø`é �tì0ø`ó*ê�
+í�ò�ì[ü2è�ù�í�îbêgéCîbê�ø�ì�íÅëWêgð �Ôñbé�ô!�'þ�êgö�è�é*ù;ì0è+ì�ú*êKð�ñbõYê

��F��	M 
 ���[ë�öÅñbð�ð$èbò	�'û�ñbé�ô �tòÓñböÅð0ê�
Yèbì�ú*ê�ø�ü:íÅð0êbÿ
�té¼ì�ú*ê ë�ñbð0ê�F�è­ô�ô
ûÀè�ó*ø 
,�[ö�ê�îbêgö ë�ñbëWì�ó�ð"ì0ø�ê�ê,õYè­ô*êgöKú�ñbð"ñ ð0ì0ø`ó�ëWì�ó*ø�ê ð�íÅõCíÅöÅñ�øCì0èÙì�ú*êÛè�é*ê

ð�ó*ùbùbêgð0ì0êgô íÅé 
 W�� ��òSèbø"ì�ú*ê ë�ñbð0ê F���� W ÿ W$ú*è�ó*ù�úFì�ú*ê�ø�ê íÅðÌé*è íÅõCõYêgô�íÅñ�ì0ê�ø�êgô�ó�ëWì�í�è�éFèbò;ì�ú*ê
íÅé�ëWø�êgõYêgépì�ñböpõCñbíÅépì0êgé�ñbé�ëWê2÷�ø�èbþrö�êgõAì0èKì�ú*ê�ë�ñbð0ê F��b� W û�ü2ê2ê�	­ì0êgé�ô+òSèbø�ì�ú�íÅð�õYè­ô*êgö�ì�ú*ê2ñbö�ùbèbø`í�ì�ú�õ
èbò 
 W�� �~û*÷�ø�êgð0ê�ø�î­íÅé*ù'ì�ú*ê+ëWè�õY÷rö�ê�	*í�ì[ïbÿ �*èbøKñbéÍñ�ø�þrí�ì0ø`ñ�ø�ï"ð0ê�cGó*êgé�ëWê;èbò#"Ûó*÷
ô�ñ�ì0êgð � B8=�/���7��
	 0�12/$ñbé�ô
$ cGó*ê�ø`í�êgð%�����_/��!��F��\M*
 ����������=T=H���V!
�
����û*ì0èbì�ñbö�ì�íÅõYê:ø�ê�cGó�í�ø�êgôCíÅð a �!��" M $ ML$�� !L��" M $ ! $��!�`ûpü:ú*ê�ø�ê
!�íÅðKì�ú*êCíÅépîbê�ø`ð0ê'èbò2ì�ú*êN)Kë�ýbê�ø`õCñbé=òÓó�é�ëWì�í�è�é �Sü:ú�íÅë`úÛùbø�è#ü:ð ê�	­ì0ø�êgõYêgö�ïÛð�ö�è#ü;û�ð0ê�êbûBòSèbø ê�	*ñbõY÷rö�êbû

 � �U�`ÿ

�



W$ú�íÅð'÷rñ�÷�ê�øÌíÅð'èbø�ù�ñbé�í J�êgô¼ñbðCòSè�öÅö�è#ü:ð�ÿ.�GêgëWì�í�è�é.
 þ�ø`íÅé*ù�ð�þrñbð�íÅëÔô*ê���é�í�ì�í�è�é�ðYñbé�ôFé*èbì�ñ�ì�í�è�é�ð�ÿ
�GêgëWì�í�è�é � íÅépì0ø�è­ô�ó�ëWêgð$è�ó*øKì0èGè�öÅð � 
,�[ö�ê�îbêgö�ë�ó*ìKõYè­ô*êgöÅíÅé*ù*ÿL�té �GêgëWì�í�è�é � ü2ê+ù�í�îbê'ð0è�õYê�÷�ø�èb÷�ê�ø�ì�í�êgð
èbò9F �2ñbé�ô ��F^M W ���[ë�ó*ì�ð�ÿG�GêgëWì�í�è�é*�Yô*êgñböÅð$ü:í�ì�úÔþ�èbì�ú�ð0ì�ñ�ì�íÅë�ðKñbé�ô�ô*ï­é�ñbõCíÅë�ðÀòSèbø:ì�ú*ê�ë�ñbð0ê+èbò�è­ô�ô
F
ÿ �GêgëWì�í�è�é � ëWè�épì�ñbíÅé�ð$ëWè�é�ë�öÅó�ô�íÅé*ù'ø�êgõCñ�ø�ý­ð�ÿ

W$ú*ê ÷�ø�êgöÅíÅõCíÅé�ñ�ø�ïYîbê�ø`ð�í�è�éÔèbò�ì�ú�íÅð$ñbé�ôÆì�ú*ê+ëWè�õY÷rñbé�í�è�éÆ÷rñ�÷�ê�ø`ð$íÅð��6	­ì0êgé�ô*êgôP):þrð0ì0ø`ñbëWì�
  �~ÿ

� �¼á����`æ	� æ`ß�
ÀáBæ���
�
$ß'ã�� âÀà�
2à
æ�âKß�


� ê�ì � � �� "!�# ��þ�ê:ñbéÆó�é�ô�í�ø�êgëWì0êgôÌëWè�é�é*êgëWì0êgô �Óõ�ó�ö�ì�íT�[ùbø`ñ�÷rúCü:í�ì�úCîbê�ø�ì0ê�	Æð0ê�ì  ñbé�ôÌêgô*ùbê�ð0ê�ì #Cû
ü:ú*ê�ø�ê �  � �.$ &.
Gûrñbé�ô'� #�� ���,ÿ �*èbøKñbépïÆùbø`ñ�÷rú��Ðû�ö�ê�ì  ��� ��ñbé�ôP# ��� ��ô*êgé*èbì0ê;ì�ú*ê;îbê�ø�ì0ê�	
ñbé�ôÔêgô*ùbê+ð0ê�ì�ð$èbò��Ðû�ø�êgð0÷�êgëWì�í�îbêgö�ïbÿ

W�è������ ��!�"Ôñ�ð�ó*þrð0ê�ì�èbòrîbê�ø�ì�íÅëWêgð%�$#  AõYêgñbé�ð©ì0è�ø�ê�÷röÅñbëWêÀñböÅöpîbê�ø�ì�íÅëWêgð�íÅé���þGï+ñ�ð�íÅé*ù�ö�ê2îbê�ø�ì0ê�	
% û*ì0èCô*êgö�ê�ì0ê;ñböÅö�êgô*ùbêgðÀü:í�ì�ú"þ�èbì�úÆêgé�ô*îbê�ø�ì�íÅëWêgð$íÅé��2û�ñbé�ô
û­òSèbø$ê�îbê�ø�ï"êgô*ùbê;ü:í�ì�ú"è�é*ê êgé�ô*îbê�ø�ì0ê�	ÔíÅé
�2û�ì0è;ø�ê�÷röÅñbëWêÀì�ú�íÅð©êgé�ô*îbê�ø�ì0ê�	YþGï % �pñbéYêgô*ùbê$èbò�ñ é*ê�üFùbø`ñ�÷rúCíÅð�íÅô*êgépì�íM�rêgô�ü:í�ì�úYí�ì�ð�ëWèbø�ø�êgð0÷�è�é�ô�íÅé*ù
êgô*ùbêYèbòK�'ÿ �*èbø+ñÆù�í�îbêgé ÷rñ�ø�ì�í�ì�í�è�éÛèbòK Cû
ì�ú*ê'&)(�*,+-�/.0!1+324�-5,6��FíÅð ô*ê���é*êgôÛì0èÔþ�ê�ì�ú*êYø�êgð�ó�ö�ìKèbò
ð�ú*ø`íÅé*ý­íÅé*ù+êgñbë`ú�÷rñ�ø�ì$íÅépì0èCñCð�íÅé*ù�ö�ê é*è­ô*ê �Óñ7&)(�*,+-�/.0!1+8�9.:+;èbò©ñCð0ê�ì:íÅðÀô*ê���é*êgôÍð�íÅõCíÅöÅñ�ø`ö�ï
�`ÿ

�*èbø<;L!�= ,  8ü2ê'ô*êgé*èbì0ê�þGï3> �/;L!�= �Àì�ú*ê�ð0ê�ìKèbò�êgô*ùbêgðKü:í�ì�úÍè�é*ê�êgé�ô�íÅé�;3ñbé�ô�ì�ú*ê�èbì�ú*ê�ø
êgé�ô=íÅé?= �Óë�ö�êgñ�ø`ö�ïbû@> �/;L!�= � �A> ��=	!B; �!�`ÿ �*èbø�þ�ø�ê�î­í�ì[ïbû©ö�ê�ì+ó�ð;ó�ð0êCì�ú*ê"é*èbì�ñ�ì�í�è�é�ðDC; �U �E;Ðû
> �/; �	�F> �/;L!GC; �`û,H �/;L!�= �H�)� > �/;L!�= � � ûrñbé�ôIH �/; �	�)� > �/; � � �1H �/; ��íÅðÀë�ñböÅö�êgôÆì�ú*êKJL.M24�-.M.CèbòL;Ðÿ

)�÷rñ�ø�ì�í�ì�í�è�é'èbò�ñ;ð0ê�ì^íÅépì0è;ì[ü2è+é*è�é*êgõY÷�ì[ï'÷rñ�ø�ì�ð�íÅð�ë�ñböÅö�êgôCí�ì�ð�N��/�9.MOP+-�/*1!�ÿ*�*èbø2ñ ÷�ø�èb÷�ê�ø�ð�ó*þrð0ê�ì
; èbò$ñÛð0ê�ì7Q�û©ü2ê"ô*êgé*èbì0ê"þGïSR �/; � ì�ú*êÌþríÅð0êgëWì�í�è�éUT9;L!EC;WV ��ê�î­íÅô*êgépì�ö�ïbû�R �/; � �AR �LC; �`ÿL)Képï
þríÅð0êgëWì�í�è�éXT9;L!EC;$V+èbò	 8ô*ê���é*êgðÀì�ú*êY.MJL24.XO:()+N+ �Z> �/;L!GC; �T�rêgñbë`ú�èbò�;L!EC;3íÅð$ë�ñböÅö�êgôÍñ7���/JL.Æèbò
+ �Óñbé�ô
û�íÅéÍòÓñbëWì�ûBô*ê���é*êgð +��`ÿGW$ú*ê+òSè�öÅö�è#ü:íÅé*ùÌð0ì�ñ�ì0êgõYêgépì;ð�ú*è#ü:ð:ì�ú�ñ�ì�íÅé�ñ"ëWè�é�é*êgëWì0êgô ùbø`ñ�÷rú�ì�ú*ê
ëWèbø�ø�êgð0÷�è�é�ô*êgé�ëWê'þ�ê�ì[ü2ê�êgé ì�ú*êCë�ó*ì�ð�èbòK� ñbé�ôÛì�ú*êYþríÅð0êgëWì�í�è�é�ð:èbò  íÅðKþrí E0êgëWì�í�îbê �Sì�ú*ê�ø�ê�òSèbø�êbû�í�ì íÅð
ö�ê�ù�ñbö
ì0èÌð0ì�ó�ô*ïÆë�ó*ì�ð$ñbð$îbê�ø�ì0ê�	ÔþríÅð0êgëWì�í�è�é�ð"�`ÿ
[ �-*46�*4���\+-�/*1!F]�^`_Fa @ �*/�
�/���
%36587�@cb � 3T@�B B /�3�7 /�0*1 �
�	d4egf�7/e8/���/L<>= ��5 B <`h65�/;:�<>=�/�3�7?<A@�Bf@cbL7/e8/

�/���7 /�i_=�/6790 /�jHB <RB21D<?7lk

[ �-*�*4m�� � ê�ìN+ þ�êÌñÍë�ó*ì+èbò$ñ�ëWè�é�é*êgëWì0êgôÐùbø`ñ�÷rú � � �� "!�# �;ô*ê���é*êgô=þGï,ñÍþríÅð0êgëWì�í�è�éUT9;L!EC;WV�ÿ
�Kêgö�ê�ì�í�è�éÛèbò�ì�ú*ê�êgô*ùbêgðKèbò +(÷rñ�ø�ì�í�ì�í�è�é�ð ��íÅépì0è"ì[ü2èÔé*è�é*êgõY÷�ì[ïÍð0ê�ì�ðKèbò^ëWè�é�é*êgëWì0êgô,ëWè�õY÷�è�é*êgépì�ð �
ëWè�õY÷�è�é*êgépì�ð�íÅéÍì�ú*ê��rø`ð0ìKð0ê�ì�ú�ñgîbêYñböÅö�îbê�ø�ì�íÅëWêgð�íÅé3;Ðû
ñbé�ôÛíÅéÍì�ú*ê�èbì�ú*ê�ø ú�ñgîbêYñböÅö�îbê�ø�ì�íÅëWêgð�íÅénC; ÿ
ç�ö�êgñ�ø`ö�ïbû�ì�ú*ê�ø�êÔñ�ø�êÍé*è êgô*ùbêgðYèbòC� þ�ê�ì[ü2ê�êgéFëWè�õY÷�è�é*êgépì�ð'þ�êgö�è�é*ù�íÅé*ùÛì0è,ì�ú*êÍð�ñbõYêÔð0ê�ì�ÿ W$úGó�ð�û
ð�ú*ø`íÅé*ý­íÅé*ù"íÅé �8ê�îbê�ø�ï,ëWè�õY÷�è�é*êgépì;íÅépì0èÔñÔð�íÅé*ù�ö�êYé*è­ô*ê'ø�êgð�ó�ö�ì�ð�íÅé ñÍëWè�é�é*êgëWì0êgô,þrí�÷rñ�ø�ì�í�ì0ê�ùbø`ñ�÷rú
�Ðû�ü:ú*è�ð0êC÷rñ�ø�ì�ð+ëWèbø�ø�êgð0÷�è�é�ô,ì0è�ì�ú*ê"ñ�þ�è#îbêÌì[ü2è ð0ê�ì�ð�ÿ �Kþrð0ê�ø�îbêCì�ú�ñ�ìo� íÅð;ô*ê���é*êgô,þGï�+ è�é�ö�ïbû
íÅé�ô*ê�÷�êgé�ô*êgépì�ö�ïYèbò�ñbépïÆþríÅð0êgëWì�í�è�éÔô*ê���é�íÅé*ùYí�ì�ÿHW$úGó�ð�û�í�ò"+ íÅðÀô*ê���é*êgôÔþGïÆñbé*èbì�ú*ê�ø:þríÅð0êgëWì�í�è�éÆèbò	 Yû

�



ì�ú*êgéÌì�ú*êKëWè�é�é*êgëWì0êgô"ùbø`ñ�÷rú8�.ú�ñbð�ì[ü2èYô�íÅð0ì�íÅé�ëWì�þrí�÷rñ�ø�ì�í�ì0ê$ø�ê�÷�ø�êgð0êgépì�ñ�ì�í�è�é�ð�ûpü:ú�íÅë`úÌíÅð^íÅõY÷�è�ð�ð�í�þrö�êbÿ
�té�ô*ê�êgô
û2ö�ê�ìCó�ð �
	%ñbéFñ�ø�þrí�ì0ø`ñ�ø�ïÐé*è­ô*ê��Ðèbò<���Àê�î­íÅô*êgépì�ö�ïbû2ñböÅö�ì�ú*ê�é*è­ô*êgð'ü:í�ì�úÙê�îbêgéFô�íÅð0ì�ñbé�ëWê
òSø�è�õ��Yõ�ó�ð0ì^þ�ê:è�éÌì�ú*êKð�íÅô*ê:ëWè�épì�ñbíÅé�íÅé*ù��rûGü:ú�íÅö�ê:ñböÅö�ì�ú*ê:èbì�ú*ê�ø�é*è­ô*êgð���ü:í�ì�úYè­ô�ô"ô�íÅð0ì�ñbé�ëWê$òSø�è�õ
��� õ�ó�ð0ìÀþ�ê è�éÔì�ú*ê;èbì�ú*ê�øKð�íÅô*ê�èbò�ñbépï"þrí�÷rñ�ø�ì�í�ì0ê�ø�ê�÷�ø�êgð0êgépì�ñ�ì�í�è�éÍèbò��Ðÿ��

)8ë�ó*ì�+ íÅð�ð�ñbíÅô ì0èÔþ�ê
	$��!L��	W5
��í�ò2é*èÔí�ì�ð�÷�ø�èb÷�ê�ø;ð�ó*þrð0ê�ì íÅð�ñÔë�ó*ì�ÿ �@ì;íÅð�ü2êgöÅö�ý­é*è#ü:é ì�ú�ñ�ì
+ �Z> �/;L!GC; �ÀíÅð$ñCõCíÅé�íÅõCñbö
ë�ó*ì$èbò�ñCëWè�é�é*êgëWì0êgô�ùbø`ñ�÷rú*� í�ò©ñbé�ôÍè�é�ö�ïÆí�ò�êgñbë`ú�èbò©ì�ú*ê�ð�ó*þ�ùbø`ñ�÷rú�ð
íÅé�ô�ó�ëWêgô þGïW; ñbé�ô�C; íÅð'ëWè�é�é*êgëWì0êgô
ÿ��@ò�� +��"� �Ðì�ú*êgé +7íÅðYð�ñbíÅô ì0è=þ�êÆñ ���[ë�ó*ì6� W �[ë�ó*ì�ðÌñ�ø�ê
ø�ê�òSê�ø�ø�êgôÍñböÅð0èCñbðGNL� �/JL24.M�bÿ	W$ú*ê òÓñbõCíÅö�ïÌèbò©ñböÅö ���[ë�ó*ì�ð$èbò	� íÅðÀô*êgé*èbì0êgôÔþGï ����ÿ

I,êÔð�ñgï=ì�ú�ñ�ì�ñÛë�ó*ìN+ � > �/;L!GC; �KJ������/JL.M�Æñ�ð�ó*þrð0ê�ì��Aèbò  �Sèbø'ì�ú�ñ�ìN+ íÅð+ñbé����	O:()+D� í�ò
þ�èbì�úX;�� ��ñbé�ô C;�� � ñ�ø�êCé*è�é*êgõY÷�ì[ïbÿ�I,êÌð�ñgïÛì�ú�ñ�ì;ñÔë�ó*ì;ô�í�î­íÅô*êgðKñÔð�ó*þ�ùbø`ñ�÷rú í�ò^í�ì ô�í�î­íÅô*êgð
í�ì�ðÀîbê�ø�ì0ê�	Ûð0ê�ì�ÿ )Ið�ó*þrð0ê�ì2�Ùèbò9 �íÅð$ë�ñböÅö�êgô����	Og*1!L!�.MOP+�.MJÙí�ò�ì�ú*ê�ø�ê�ñ�ø�ê+é*è����[ë�ó*ì�ð$èbò�ë�ñ�ø`ô�íÅé�ñböÅí�ì[ï
ö�êgð�ð'ì�ú�ñbé ��ÿ%W$ú*êIOg*1!L!�.MOP+-�����\+�� F�� �*�+èbò�ñ,ð�ó*þrð0ê�ì�� èbò  .íÅðYô*ê���é*êgô ì0è,þ�êÆì�ú*êÔõCñ/	*íÅõ�ó�õ
�,òSèbø�ü:ú�íÅë`ú � íÅð����[ëWè�é�é*êgëWì0êgô �Sê�cGó�í�î�ñbö�êgépì�ö�ï � F�� �*�;íÅð;ì�ú*ê"õCíÅé�íÅõ�ó�õ.éGó�õ+þ�ê�ø+èbò$êgô*ùbêgð�íÅéÐñbé
���[ë�ó*ìCíÅé ���`ÿ W$ú*êÔëWè�é�é*êgëWì�í�î­í�ì[ï F%èbòC�7íÅð'ô*ê���é*êgôÙì0è,þ�êLF��� �`ÿ �@ìCíÅð'êgñbð0ï ì0è=ð0ê�êÍì�ú�ñ�ìYì�ú*ê
ø�êgöÅñ�ì�í�è�éÐè�é îbê�ø�ì�íÅëWêgð � T �V!
�4V�íÅð^���[ëWè�é�é*êgëWì0êgô

 íÅð�ñbé ê�cGó�í�î�ñbö�êgé�ëWêbÿ �@ì�ð+ê�cGó�í�î�ñbö�êgé�ëWêÆë�öÅñbð�ð0êgð'ñ�ø�ê
ë�ñböÅö�êgô O��/5,�9�9.M�?*4m����	Og*1!L!�.MOP+-�����\+���û�èbøgû�òSèbøYð�íÅõY÷röÅíÅë�í�ì[ïbû ���	O��/5,�9�9.M� �Sì�ú*ê�ï ñ�ø�êÆèbòSì0êgé%ë�ñböÅö�êgô íÅé
öÅí�ì0ê�ø`ñ�ì�ó*ø�ê �����[ëWè�õY÷�è�é*êgépì�ð?
��T�*ö�ê�ì"!$#+ô*êgé*èbì0ê$ì�ú*ê:éGó�õ+þ�ê�ø�èbò\���[ë�öÅñbð�ð0êgð�ÿ �KþGî­í�è�ó�ð�ö�ïbûbì�ú*ê$÷rñ�ø�ì�í�ì�í�è�é
èbò	 (íÅépì0è �A� M W ���[ë�öÅñbð�ð0êgðKíÅðÀñCð�ó*þ
ô�í�î­íÅð�í�è�éCèbò©í�ì�ðÀ÷rñ�ø�ì�í�ì�í�è�éÔíÅépì0è_���[ë�öÅñbð�ð0êgð�ÿ

�*èbøYñbé=êgô*ùbê�%`� �&��!'��( ��èbò$ñ�ì0ø�ê�êbû©ì�ú*ê NL�-54!�O ��ì�ú�ñ�ì'ú�ñbé*ù�ð;è�é)� î­íÅñ�%"íÅð;ì�ú*ê"ëWè�é�é*êgëWì0êgô
ëWè�õY÷�è�é*êgépì èbò"* �+%Cé*èbì ëWè�épì�ñbíÅé�íÅé*ù,�rÿNW$ú*ê'NL� �/JL24.-��+��-.M.Íèbò�ñÆùbø`ñ�÷rú,íÅðKì�ú*êCõYè­ô*êgö©èbþ�ì�ñbíÅé*êgô
þGïÔð�ú*ø`íÅé*ý­íÅé*ù+ê�îbê�ø�ïÍí�ì�ðb
,�[ë�öÅñbð�ð:íÅépì0èÌñCð�íÅé*ù�ö�ê é*è­ô*êbÿ	I,ê�ë�ñböÅöBñbéÔèbø`ô*ê�ø�êgôÍð0ê�cGó*êgé�ëWê+èbò�þ�ø`íÅô*ùbêgðÀèbò
ñYùbø`ñ�÷rúÍñ'NL� �/JL24.-�	6L5 +-� í�ò�í�ìÀòSèbø`õCð$ñ'÷rñ�ì�úÍíÅéÍí�ì�ð�þ�ø`íÅô*ùbê��~ì0ø�ê�êbÿ

�*è�öÅö�è#ü:íÅé*ù ñ�ø�êÔð0è�õYêÔô*ê���é�í�ì�í�è�é�ð;ëWè�é�ëWê�ø`é�íÅé*ùÛþríÅð0êgëWì�í�è�é�ð�ñbé�ô ø�êgöÅñ�ì�í�è�é�ð�þ�ê�ì[ü2ê�êgéÙì�ú*êgõ �Óð0ê�ê
�©í�ù*ÿ 
 �`ÿ;WÀü2èÛô�íÅð0ì�íÅé�ëWì;þríÅð0êgëWì�í�è�é�ð'T9;L!EC;WVÔñbé�ô T�=	!1C=7VÆèbò$ñ�ð0ê�ì� ñ�ø�êÆë�ñböÅö�êgôWOg�-*4�9����!�2Fí�òÀñböÅö
ì�ú*êYòSè�ó*øKOg*4� !�.M�X�9.:+��';��3=	!B;�� C=_!EC;��3=	!�C;�� C= ñ�ø�êCé*è�é*êgõY÷�ì[ïbû�ñbé�ôS6L5,�-5
���/..�^èbì�ú*ê�ø�ü:íÅð0ê
�Óí�ÿ êbÿ�û�í�ò$ê�	*ñbëWì�ö�ïÙè�é*êÔèbòKì�ú*êgð0êÍð0ê�ì�ðCíÅð'êgõY÷�ì[ï
�`ÿ �*èbøÌþ�ø�ê�î­í�ì[ïbû^ü2êÍô*êgé*èbì0êÔì�ú*êgð0êÍëWèbø`é*ê�øÌð0ê�ì�ðYþGï
/ [ ! / � ! / � ! / ( û�ø�êgð0÷�êgëWì�í�îbêgö�ïbû�í�ò�é*èÍñbõ+þrí�ù�ó�í�ì[ï ñ�ø`íÅð0êgð �Óð0ê�ê �©í�ù*ÿY
O�Óñ��!�`ÿ`)8þríÅð0êgëWì�í�è�é=ô*ê���é*êgô þGïñ é*è�é*êgõY÷�ì[ï¼ëWèbø`é*ê�øÔð0ê�ìÆíÅð"ë�ñböÅö�êgô�ñ$Og*4� !�.M��N��/�9.MOP+-�/*1!�ÿ �*èbøÍñÐ÷rñbí�ø"èbò+ëWø�è�ð�ð�íÅé*ùÐþríÅð0êgëWì�í�è�é�ð
T9;L!EC;$VKñbé�ôIT�=	!1C=8V�ûpì�ú*ê:þríÅð0êgëWì�í�è�é7R �!�/;0�K= ��1 �LC;0�WC= �!��íÅð�ë�ñböÅö�êgôYì�ú*êgí�ø�J��/5,24*1!�5
��N��/�9.MOP+-�/*1!�ÿ
�*èbø ð�íÅõY÷röÅíÅë�í�ì[ïÌèbò�ëWè�é�ð�íÅô*ê�ø`ñ�ì�í�è�é�ð�ûrü2ê�ñbö�ü�ñgï­ð�ñbð�ð�ó�õYê;ì�ú�ñ�ìKòSèbøK÷rñ�ø`ñböÅö�êgö
þríÅð0êgëWì�í�è�é�ð<T9;L!GC;$VYñbé�ô
T�=	!1C=8V ì�ú*ê;ð0ê�ì / ( � C;2� C=�íÅð2êgõY÷�ì[ï �ÓñbðÀíÅé �©í�ù*ÿ�
O�Sþ;�^ñbé�ô �©í�ù*ÿ � �Óñ��!�`û�í�òBì�ú�íÅð�ô*èGêgðÀé*èbìÀö�êgñbôÆì0è
ëWè�épì0ø`ñbô�íÅëWì�í�è�é�ð�ÿQ�*èbø�ð�ó�ë`úÍì[ü2è"þríÅð0êgëWì�í�è�é�ð�ûrñCþríÅð0êgëWì�í�è�éXT43K!@C3KV'íÅð:ð�ñbíÅôÔì0èÌþ�êYN�.:+�5�.M.0!Ðì�ú*êgõÔû�í�ò
C; ,63 ñbé�ôDC= , C3Ièbø C; ,�C3 ñbé�ôDC=�,63 �Óð0ê�ê �©í�ù*ÿ 
O�Sþ;�!�`ÿ��*èbø;ñ"òÓñbõCíÅö�ï � èbò�þríÅð0êgëWì�í�è�é�ðKèbò
 Yû�ì�ú*ê�ê�cGó�í�î�ñbö�êgé�ëWê�ë�öÅñbð�ð0êgðKèbò�ì�ú*ê�ø�êgöÅñ�ì�í�è�é�� �V!
�87% YûLT �V!
�4VCíÅðKé*èbì�ô�í�î­íÅô*êgôÔþGï�ñbépïÍþríÅð0êgëWì�í�è�é
íÅé � 
Cñ�ø�ê�ë�ñböÅö�êgô�9:�	5 +�*;	W���*ö�ê�ì�!$<�ô*êgé*èbì0ê+ì�ú*ê+éGó�õ+þ�ê�ø$èbò����[ñ�ì0è�õCð�ÿ � èbì0ê+ì�ú�ñ�ì ���[ë�öÅñbð�ð0êgðKñ�ø�ê

�



A A3 4

3 A

2

A

1
Y

Z

A A X

2

Y

corner cut

diagonal cut

X

Y (b)

X

Z

A 1

(a)

�©í�ù�ó*ø�ê 
 ��� ]`�¢w�a@n e#op}�ÈG]�a~»�]`]`o'È�n¢}[]dm0a@n e#op}���ÏUwzÑ©m�k@ez}@}[n o�½KÈ�n¢}[]dm0a@n e#op}`ÄrÏÅÈGÑ©_pwgktwg� � ]`�*È�n¢}[]dm0a@n e#op}�wgop 'w�È�n¢}[]dm0Ò
a@n e#o'ÈG]�a~»�]`]`o+a@s�]`i'c

(a) (b)

3A 2 4A3AA

2A1A

1A

C’ C’

C’ C" C’ C" C" C"

�©í�ù�ó*ø�ê �2� ÏUwzÑ�w:_pwgn k©egf�_pwgktwg� � ]`�­m�jbat}�wgop ;a@s�]`n k©a@k@n¢wgo�½#� ]#c©ÏÅÈGÑ©w:_pwgn k©egf�m�k@ez}@}[n o�½Km�jbat}�wgop ;a@s�]`n k�}��zjpwgk@]#c

E�ó�ð0ì �(ñ�ì0è�õCð$òSèbø � þ�êgíÅé*ù'ì�ú*ê òÓñbõCíÅö�ïÌèbò�ñböÅö�� �[ë�ó*ì�ð�û�� - �
	 W ÿ
I ú*êgéP IíÅð^ì�ú*êKîbê�ø�ì0ê�	Æð0ê�ì2èbò�ñ+ùbø`ñ�÷rúP�'û­ð�íÅõCíÅöÅñ�ø^ô*ê���é�í�ì�í�è�é�ð�ñ�ø�ê�ó�ð0êgô"òSèbø�ë�ó*ì�ð�û*ëWè�é�ð�íÅô*ê�ø`íÅé*ù

ì�ú*êgõ1ñbð$þríÅð0êgëWì�í�è�é�ð�èbòH �Óð0ê�ê��©í�ù*ÿ � �`ÿ �*èbøKñY÷rñbí�ø<T�+G!4+ (/V+èbò©ë�ó*ì�ð�ûrñYë�ó*ì:ô*ê���é*êgôÆþGïÆñbépïbè�é*ê+èbò
ì�ú*êgí�ø�ëWèbø`é*ê�ø�þríÅð0êgëWì�í�è�é�ð2íÅð�ë�ñböÅö�êgô"ñ�Og*4� !�.M�7O:()+ �SòSèbøÀê�	*ñbõY÷rö�êKð0ê�ê íÅé �©í�ù*ÿ � �Sþ;��ì�ú*ê ë�ó*ì�ð�ô*ê���é*êgô
þGï / [ ñbé�ô / � û�èbòKë�ñ�ø`ô�íÅé�ñböÅí�ì[ï � ñbé�ô �pû^ø�êgð0÷�êgëWì�í�îbêgö�ï
�`ÿ�W$ú*ê`cGó*èbì�í�êgépì'ùbø`ñ�÷rúÙô*ê���é*êgô þGïÐì�ú*ê
�Óé*è�é*êgõY÷�ì[ï
��ëWèbø`é*ê�ø�ð0ê�ì�ð�íÅð�ë�ñböÅö�êgôÌì�ú*êKT�+G!4+ (/V �	�9&)(�5,�-.rû­íÅéCì�ú*êKë�ñbð0êC+G!4+ (�ñ�ø�êKëWø�è�ð�ð�íÅé*ù*ûGñbé�ôÌì�ú*ê
T�+G!4+ (/V ��+�� �/54!�2;�/.rû�íÅé,ì�ú*êÌë�ñbð0êÌì�ú*ê�ï ñ�ø�êC÷rñ�ø`ñböÅö�êgö�ÿ�)Ké=êgô*ùbêCèbò�ì�ú*êÌð�cGó�ñ�ø�êYþ�êgö�è�é*ù�íÅé*ùÆì0è�þ�èbì�ú
+(ñbé�ô + (
íÅð:ë�ñböÅö�êgô�ñ8J��/5,24*1!�5
��.MJL24. �Sì�ú*è�ð0ê'ñ�ø�ê+ì�ú*ê+êgô*ùbêgð�íÅé3> � / [ ! / ( �Àñbé�ô > � / � ! / � �!�T��ì�ú*êèbì�ú*ê�ø+êgô*ùbêgð+èbò�ì�ú*ê"ð�cGó�ñ�ø�êCñ�ø�ê"ë�ñböÅö�êgô?���/JL.U.MJL24.M�bÿ �*èbø�þ�ø�ê�î­í�ì[ïbû�ü2êÌô*êgé*èbì0ê H�� 
D� H � / � ! / 
/�`û
H��V� H � / �9�^òSèbø�������^� W !������ ! � ÿ �Kþrð0ê�ø�îbê ì�ú�ñ�ì$òSèbø:ñY÷rñbí�øÀèbò�÷rñ�ø`ñböÅö�êgö
ë�ó*ì�ð

H [ �)� + ( �6M � + ( ( ��	%
 H �$� ! � W �

ñbé�ôÔòSèbø:ñY÷rñbí�øÀèbò©ëWø�è�ð�ð�íÅé*ùCë�ó*ì�ð
H [ M H ( � � + ( ��M � + ( ( ��	%
 H �$� �A
 �
H � M H � � � + ( ��M � + ( ( ��	%
 H [ ( � � � �

� è�ð0ì2èbò�è�ó*ø2ô*ê���é�í�ì�í�è�é�ð�ñbé�ôCø�êgð�ó�ö�ì�ð^ñ�÷�÷rö�ï�ì0è�ë�ó*ì�ð^èbò
ñbé"íÅépì0ê�ùbø`ñböÅö�ï�ü2êgí�ù�úpì0êgôÌùbø`ñ�÷rúÌñbð^ü2êgöÅö�û
þGïÔø�ê�÷röÅñbë�íÅé*ùYì�ú*ê�ë�ñ�ø`ô�íÅé�ñböÅí�ì[ïÆèbò�ñ"ð0ê�ì:èbò�êgô*ùbêgð:þGïÔì�ú*ê�ð�ó�õ1èbò�ì�ú*êgí�ø:ü2êgí�ù�úpì�ð�ÿQ�téÍòÓñbëWì�û
íÅéÔü:ú�ñ�ì
òSè�öÅö�è#ü:ðÀü2ê+ô*èÌé*èbì:ô�íÅð0ì�íÅé*ù�ó�íÅð�úÌþ�ê�ì[ü2ê�êgé�ñÌõ�ó�ö�ì�í�ùbø`ñ�÷rúÔñbé�ôÍí�ì�ð$ëWèbø�ø�êgð0÷�è�é�ô�íÅé*ù'ü2êgí�ù�úpì0êgô�ð�íÅõY÷rö�ê

 



ùbø`ñ�÷rúÍí�ò�ì�ú�íÅð$ô*èGêgð:é*èbì:ö�êgñbôÍì0èÌõCíÅð�ó�é�ô*ê�ø`ð0ì�ñbé�ô�íÅé*ù ���tì�ú*ê+ü2êgí�ù�úpì$èbò�ñbéÍêgô*ùbê ���V!
�
��íÅðb� 
ÌõYêgñbé�ð
�BH ���V!
�
�N� � 
­û^ñbé�ôÐî­íÅëWê"îbê�ø`ð�ñ��`ÿ I,êÔð�ñgïÐì�ú�ñ�ì'ñ õ�ó�ö�ì�í�ùbø`ñ�÷rúÐíÅð�ñÛëWï­ë�ö�êÔí�ò$í�ì�ð�ëWèbø�ø�êgð0÷�è�é�ô�íÅé*ù
ü2êgí�ù�úpì0êgô,ð�íÅõY÷rö�ê+ùbø`ñ�÷rú íÅð�ñÔëWï­ë�ö�êbûBñbé�ô ë�ñböÅö©í�ì�� � (L!L�/m *4�4	?í�ò�ì�ú*êYü2êgí�ù�úpì�èbò^ê�îbê�ø�ïÛêgô*ùbêYíÅéÛì�ú*ê
öÅñ�ì0ì0ê�øKíÅð �@ÿ

� � â;ã'���`æ`ß��.à�â;â ��
����

�téÛì�ú�íÅð �GêgëWì�í�è�é
û
ü2êYíÅépì0ø�è­ô�ó�ëWê+ì�ú*êYú�í�ê�ø`ñ�ø`ë`ú�íÅë�
,�[ö�ê�îbêgö�ñ�÷�÷�ø�è�ñbë`ú èbòG
  û W 	��©ì0èÔì�ú*ê'ëWè�é�ð0ì0ø`ó�ëWì�í�è�é
èbò�ë�ó*ì$õYè­ô*êgöÅð�òSèbø$òÓñbõCíÅöÅí�êgð�èbò�þríÅð0êgëWì�í�è�é�ð�ÿ

W$ú*ê$òSè�öÅö�è#ü:íÅé*ù ëWè�é�ëWê�÷�ì^èbòBñ;õYè­ô*êgö�ûpñ�÷�÷rö�ï­íÅé*ù�ì0è�ë�ó*ì�ð�èbò
ñ+ëWè�é�é*êgëWì0êgôCùbø`ñ�÷rúÌñbð�ì0è+þríÅð0êgëWì�í�è�é�ð
èbò�í�ì�ð$îbê�ø�ì0ê�	�ð0ê�ì�û�ú�ñbðÀþ�ê�êgé�ó�ð0êgôÍíÅéÍëWè�é�é*êgëWì�í�î­í�ì[ïÔð0ì�ó�ô�í�êgðÀð�íÅé�ëWêD
 ���~ÿL�*è�öÅö�è#ü:íÅé*ù;
 W 	��~û�ü2ê+÷�ø�êgð0êgépì
ì�ú�íÅð$ëWè�é�ëWê�÷�ìKñ�þrð0ì0ø`ñbëWì�ö�ïbû�òSèbø:þríÅð0êgëWì�í�è�é�ðÀèbò�ñbé�ñ�ø�þrí�ì0ø`ñ�ø�ïÆð0ê�ì �Sè�é*ê+ø�êgñbð0è�éÍòSèbø:ì�ú�íÅð$ô*êgë�íÅð�í�è�éÍíÅðÀì0è
êgõY÷rú�ñbð�í J�ê2ì�ú�ñ�ì©êgô*ùbêgð�èbòrèbø`í�ù�íÅé�ñbö�ùbø`ñ�÷rú�÷röÅñgï+é*èKø�è�ö�ê�íÅé�õYè­ô*êgöÅíÅé*ù*ûzì�ú*ê2èbì�ú*ê�ø�íÅð�ì�ú�ñ�ì�íÅöÅöÅó�ð0ì0ø`ñ�ì�íÅé*ù
�rù�ó*ø�êgð$ñ�ø�ê;õ�ó�ë`ú�õYèbø�ê;ë�ö�êgñ�ø:ü:í�ì�ú*è�ó*ìÀð�ó�ë`úÔêgô*ùbêgð"�`ÿ

)ZO:()+ 	W*�JL..��m *4��53�9.:+
	 �SèbøgûGòSèbø�ð�ú*èbø�ì�û­ñ 	W*�JL..�3��íÅð^ñ+÷rñbí�ø����	!�
Q�`û*ü:ú*ê�ø�ê�� � ���G!����^íÅð
ñ'ëWè�é�é*êgëWì0êgôÔùbø`ñ�÷rúÆñbé�ô�
 �  	�����íÅð�ñ'õCñ�÷�÷ríÅé*ù8� �$ü2ê;ð0è�õYê�ì�íÅõYêgð�ñ�þ�þ�ø�ê�î­íÅñ�ì0ê�ì�ú�íÅð�é*èbì�í�è�é"þGï
�^û�í�ò�
 íÅð:ó�é�ô*ê�ø`ð0ì0èGè­ô
ÿ I,êYë�ñböÅö�
 ñ 	W*�JL..� 	W5,6L6���!�2 ñbé�ô��%ñ � +�� (�OP+-(��-5
��24�-5,6��H��îbê�ø�ì�íÅëWêgð
èbò�� ñ�ø�êÌë�ñböÅö�êgô?!�*�JL.M�Ìñbé�ô,í�ì�ð êgô*ùbêgðY� +�� (�OP+-(��-5
� .MJL24.M�bÿ_)8é*è­ô*êCX èbò��IíÅð;ë�ñböÅö�êgôS..	W6�+��
í�ò�
 Z\[/�]X �K� eGÿ��Kþrð0ê�ø�îbê�ì�ú�ñ�ì�û
òSèbø�ñbépï�ë�ó*ì�õYè­ô*êgö�û�ð�ú*ø`íÅé*ý­íÅé*ùCñ"ð�ó*þrð0ê�ì:èbò^é*è­ô*êgð:èbò��¼íÅõY÷röÅí�êgð
é�ñ�ì�ó*ø`ñböÅö�ï=ñÛé*ê�ü õYè­ô*êgö � í�ì�ð'õCñ�÷�÷ríÅé*ùÛíÅð+ì�ú*êÆëWè�õY÷�è�ð�í�ì�í�è�éÐèbò:ì�ú*ê"èbø`í�ù�íÅé�ñbö^õCñ�÷�÷ríÅé*ùÛñbé�ô ì�ú*ê
cGó*èbì�í�êgépì$è�é*êbÿ

I,ê2ð�ñgï�ì�ú�ñ�ìBñ$ë�ó*ì��L�F> ��� !�C� �rèbò��! � ��!�J�(�Og.M��ì�ú*ê�þríÅð0êgëWì�í�è�é�
 Z\[/�"���H� T#
 Z\[/��� �T!�
 Z\[D��C� ��V
èbò" (í�òBþ�èbì�ú�
 Z\[/��� �T!�
 Z\[D��C� �2ñ�ø�ê é*è�é*êgõY÷�ì[ïbÿ	)KépïÌþríÅð0êgëWì�í�è�é"èbò" ì�ú�ñ�ìÀíÅð�
*�[íÅé�ô�ó�ëWêgô"þGï"ñYë�ó*ì
èbò$�%íÅð$ð�ñbíÅôÔì0èÌþ�êKOg*;	W6L5 +-�/N �/."ü:í�ì�ú%� �Sèbø:ü:í�ì�ú&�I�`ÿL�*èbø�ñCòÓñbõCíÅö�ïÌèbò�ë�ó*ì�ð�' èbò$�^ûrü2ê+ô*êgé*èbì0ê

 Z\[/�"' �K�DT#
 Z\[/�"��� � � 7�' V�ÿ �*èbø ñ"ð�ó*þ�ùbø`ñ�÷rú(� (�èbò��%ü:í�ì�ú�é*è­ô*ê�ð0ê�ì)��(Óû*
 Z\[/��� ( �$íÅðKô*ê���é*êgô
ì0èCþ�ê+
 Z\[/����( �`ÿ

� ê�ì � þ�ê'ñ"òÓñbõCíÅö�ïÔèbò^þríÅð0êgëWì�í�è�é�ðKèbò  CÿCW$ú*êgé ñ"ì0ø`í�÷rö�ê ���	!�
b!,' �`û�ü:ú*ê�ø�ê ���	!�
Q�KíÅð�ñÆõYè­ô*êgö
òSèbøb ñbé�ô
' íÅð2ñ�òÓñbõCíÅö�ïYèbò�ë�ó*ì�ð�èbò-�^û�íÅð2ð�ñbíÅôÌì0è'þ�ê�ñ�O:()+
	W*�JL..��m *4��9 í�ò�
 Z\[/�"' �H� �N�­ì�ú*êgé
' íÅð$ë�ñböÅö�êgôÍñ 	W*�JL..����!�2$m 5
	$�����/.Bm *4��9&0Kñbé�ôÍí�ì�ð:õYêgõ+þ�ê�ø`ð:ñ�ø�ê+ë�ñböÅö�êgô8	W*�JL..����!�2WO:()+��bÿQ�*èbø
ñbépïÆì[ü2èÆõYè­ô*êgöÅð � ���	!�
b!,' �$òSèbø ��ñbé�ô ��� (?!�
"(?!,':(T�2òSèbø1'Ôûrì�ú*ê;ì0ø`í�÷rö�ê ��� (?!�
32�
"(?!,':( ��íÅð�ûrë�ö�êgñ�ø`ö�ïbû
ñCõYè­ô*êgö�òSèbø �N�rí�ì$íÅðÀë�ñböÅö�êgôÔì�ú*êKOg*;	W6�*4���\+-�/*1!Ðèbò�ì�ú*ê;òSèbø`õYê�ø:õYè­ô*êgöÅð�ÿ

�*èbøCð�ú*èbø�ì�û�ü2êÔð�ñgïÐì�ú�ñ�ì �7íÅð:	W*�JL..�/.MJDN���5F24�-5,6��/�<í�òÀì�ú*ê�ø�êÔíÅð�ñ ë�ó*ìYõYè­ô*êgö�û©ü:ú*è�ð0ê
ð0ì0ø`ó�ëWì�ó*ø`ñbö^ùbø`ñ�÷rú íÅð�� ñbé�ô õYè­ô*êgöÅíÅé*ùÍòÓñbõCíÅö�ï,íÅð;ì�ú*ê"òÓñbõCíÅö�ï,èbò$ñböÅö2õCíÅé�íÅõCñbö�ë�ó*ì�ð�èbò)�^ÿ*)1ë�ó*ì
4 ST.�� : - 2��D>@�&=�<!$D�"G#5U=40���2A<�=4E >?��=!C����I>LPQ��C,=4EV$,5 : - 0 : - 2�./�@��>�6HB/�@��- =4.H� <@<9>@� : $&>?<�=*B/23BD>@E E F C,=4./�@��=!C�GHF�E =��3��=�<�2

- .�� : =4- <A0!>@E E - <@<9>@� : - 0*KM�@<�P�$,KM�@<�=87/>@PQ�/E =-9;:=<>:@?*:�A-BC?�D9'

�



õYè­ô*êgöL���	!�
b!,' ��íÅð�ë�ñböÅö�êgô Og*1!�JL.0!��9.MJ¼í�ò@û�òSèbø�ê�îbê�ø�ïÛé*è­ô*êGX èbò��^û 
 Z\[/�]X �:íÅðKñbé ���[ñ�ì0è�õ.èbø
ì�ú*ê;êgõY÷�ì[ïÔð0ê�ì�ÿ �@ì:íÅðÀêgñbð0ïÆì0èÌð0ê�ê;ì�ú�ñ�ìKñCð�ó �"ë�í�êgépì$ëWè�é�ô�í�ì�í�è�éÆòSèbøKñCë�ó*ì:õYè­ô*êgö�ì0èCþ�ê;ëWè�é�ô*êgé�ð0êgô
íÅð�ì�ú�ñ�ì$êgñbë`ú%' �[ñ�ì0è�õ íÅðÀñCð�íÅé*ù�ö�ê�ì0è�é
ÿ

�té èbø`ô*ê�øYì0è,ô*êgð�ëWø`í�þ�êÌì�ú*êÔõYè­ô*êgöÅíÅé*ù�òÓñbõCíÅö�ï=íÅéÙñ ëWè�õY÷rñbëWìYü�ñgïbû2ü2êÔñböÅö�è#ü ñbé <RB�0�< ��/�3�7Àô*ê��
ð�ëWø`í�÷�ì�í�è�é èbò"ð0è�õYêÙèbòÌí�ì�ðÛ÷rñ�ø�ì�ðÛþGï �tþró�é�ë`ú*êgð?
 �Sùbêgé*ê�ø`ñböÅí JgíÅé*ù 
 � �Yñbé�ô òSè�öÅö�è#ü:íÅé*ù 
 W 	��U�`ÿ �*èbø
� [ !������ !�� � # ��û^ì�ú*ê�N�(L!�O � 24.0!�.M�-5 +�.MJ N��������	���	���
����íÅð TPT�
 [ !������ !�
 � V � 
 � 7 � ��ñbé�ô�
 � ��

 
 òSèbø W - �
�� � - � V�ÿ �*èbø;ê�	*ñbõY÷rö�êbû
íÅéÛì�ú*êYë�ñbëWì�ó�ð ì0ø�ê�êCõYè­ô*êgö�û�êgñbë`ú,þró�é�ë`ú íÅðKùbêgé*ê�ø`ñ�ì0êgô,þGï
� [ !�� � û�ü:ú*ê�ø�ê � [ �/� � ��� ñbé�ô��AíÅðKñ"ëWï­ë�ö�ê�èbò�ì�ú*ê'ë�ñbëWì�ó�ðKì0ø�ê�êbÿ��té�è�ó*ø�õYè­ô*êgö�òSèbøCFÛè­ô�ô
ûrü2ê
ú�ñgîbêYñbô�ô�í�ì�í�è�é�ñböBì[ïG÷�ê�èbò�þró�é�ë`ú*êgð � êgñbë`ú þró�é�ë`ú�íÅð:ùbêgé*ê�ø`ñ�ì0êgô þGï%� [ !�� � û�ü:ú*ê�ø�ê � [ �/� � ��� íÅð
ñ'þ�ø`íÅô*ùbêK÷rñ�ì�ú
ÿ � èbì0ê;ì�ú�ñ�ìÀì�ú*ê;ð0÷rñbëWê ø�ê�cGó�í�ø�êgô"ì0èCô*êgð�ëWø`í�þ�ê�ñ'þró�é�ë`úÆíÅð � � [ �4M������ M � � � � �Sèbø$ê�îbêgéö�êgð�ð$í�ò�òSèbøKíÅô*êgépì�íÅë�ñböBð0ê�ì�ð$ü2êKE�ó�ð0ì$ð0÷�êgë�í�òSï"ì�ú*êgí�ø:õ�ó�ö�ì�í�÷röÅíÅë�í�ì[ï
�`û­ü:ú�íÅö�ê�ì�ú*ê+éGó�õ+þ�ê�ø$èbò©êgö�êgõYêgépì�ð:íÅé
ñYþró�é�ë`úÔë�ñbéÍþ�ê�� � [ �����������'� � � � ÿ

W$ú*ê7�����g.�èbòÀñÔõYè­ô*êgöI���	!�
b!,' �;íÅð�ì�ú*êCð�ó�õ7èbò�ð�í J�êgð èbò�í�ì�ð ì�ú*ø�ê�êY÷rñ�ø�ì�ð � �ÓíT�:èbò�� � ���G!����`û
ì�ú�ñ�ì+íÅð�� �,��M � � � ûQ�ÓíÅíT�$èbò�
:û�ì�ú�ñ�ì;íÅð�a ���  � �`û©ñbé�ô �ÓíÅíÅíT�$èbò2ì�ú*êÌô*êgð�ëWø`í�÷�ì�í�è�éÛèbò�'Ôÿ��Kþrð0ê�ø�îbêYì�ú�ñ�ì
ô*êgð�ëWø`í�þríÅé*ù+'8þGïCþró�é�ë`ú*êgð2íÅé�ð0ì0êgñbôÌèbò�ñ�ì0ø`í�î­íÅñböröÅíÅð0ì�íÅé*ù;èbò�ñböÅö�õYêgõ+þ�ê�ø`ð2íÅé
'Ôû­ì�ú*ê�ð�í J�êKèbò�ñ�õYè­ô*êgö
ë�ñbé�þ�ê+õ�ó�ë`ú�ö�êgð�ð$ì�ú�ñbéÍì�ú*ê�éGó�õ+þ�ê�ø$èbò©þríÅð0êgëWì�í�è�é�ð �SèbøKë�ó*ì�ð"�ÀíÅé �Yÿ � èbì�íÅëWê�ì�ú�ñ�ì:ì�ú*ê�éGó�õ+þ�ê�ø$èbò
���[ñ�ì0è�õCðC$���ë�ñbéÐð0ê�ø�îbêbû�íÅé�ð0ì0êgñbô èbò �  � û�ñbð;ñÍé�ñ�ì�ó*ø`ñbö©÷rñ�ø`ñbõYê�ì0ê�ø;òSèbø+õYêgñbð�ó*ø`íÅé*ùÆì�ú*êCð�í J�êYèbòÀñ
ëWè�é�ô*êgé�ð0êgô,õYè­ô*êgö�û�ê�	*ë�öÅó�ô�íÅé*ù"ì�ú*êYð�í J�ê'èbò2ì�ú*êYõYè­ô*êgöÅíÅé*ù"õCñ�÷�÷ríÅé*ù8�
òSèbø;ð�íÅõY÷röÅíÅë�í�ì[ïbû�ü2êYð�ñgïÛì�ú�ñ�ì
ñ"õYè­ô*êgö�íÅð+����!�.M5,����! !$< í�ò�ñböÅö�í�ì�ð:÷rñ�ø�ì�ð�ûrê�	*ëWê�÷�ì�òSèbøKì�ú*ê�õYè­ô*êgö�õCñ�÷�÷ríÅé*ù*ûrú�ñgîbêYð�í J�ê�öÅíÅé*êgñ�ø:íÅé
$��^ÿH)Kð�ñbé"ê�	*ñbõY÷rö�êbû­ì�ú*ê�ë�ñbëWì�ó�ð�ì0ø�ê�ê õYè­ô*êgö�íÅð2öÅíÅé*êgñ�ø�íÅéCì�ú*ê éGó�õ+þ�ê�ø9$� �! [ èbò ��F M W ���[ë�öÅñbð�ð0êgð�èbò
 Yû�ü:ú�íÅö�êKì�ú*ê�ø�ê+ë�ñbéÔþ�ê � �!�R$� �! [ � ����õYè­ô*êgöÅíÅé*ù'ë�ó*ì�ð�ÿ

� ê�ì�ó�ðKëWè�é�ð�íÅô*ê�ø�ñbé íÅõY÷�èbø�ì�ñbépìKð�íÅõY÷rö�ê;ë�ñbð0ê'èbò^ñ"ë�ó*ì�õYè­ô*êgö�ÿG) òÓñbõCíÅö�ï � � èbò�þríÅð0êgëWì�í�è�é�ð:èbò
 1íÅð ë�ñböÅö�êgôS6L5,�-5
���/..�^í�ò2í�ì�ð õYêgõ+þ�ê�ø`ð ñ�ø�êY÷rñbí�ø�ü:íÅð0ê�÷rñ�ø`ñböÅö�êgö�ÿ�O2ï 
 W�� �~û � � � ��� a ���  �� � �ÓíÅé òÓñbëWì�û
� � � � - 
��  ���	 � �`ÿ �*è�öÅö�è#ü:íÅé*ù 
 � �~ûBü2êYø�ê�÷�ø�êgð0êgépì;ð�ó�ë`ú,ñÆòÓñbõCíÅö�ïÍþGïÛì�ú*êYé�ñ�ì�ó*ø`ñböÅö�ï�ô*ê���é*êgô +��-.M.
	W*�JL..� �#" � !�
 � ! W �[ë�ó*ì�ð$èbò$" � �`û2ü:ú*ê�ø�ê%" � íÅðYñ,ì0ø�ê�ê �Óð0ê�ê �©í�ù*ÿ � û�òSèbøÌñ òSèbø`õCñbö$ô*ê���é�í�ì�í�è�é ð0ê�ê

 W�� û W 	��U�!�`ÿHW$ú�íÅð�õYè­ô*êgö�íÅð^ëWè�é�ô*êgé�ð0êgôÌñbé�ôÌíÅð�þrí E0êgëWì�í�îbêbûGí�ÿ êbÿ�ûGê�îbê�ø�ïYþríÅð0êgëWì�í�è�éCíÅé � � íÅð�
 � �[íÅé�ô�ó�ëWêgô
þGïÐñÛó�é�ídcGó*ê W �[ë�ó*ì �Óí�ÿ êbÿ�û�þGïÐñÛð0ì0ø`ó�ëWì�ó*ø`ñbö^êgô*ùbê/�;èbò&" � ÿ �*èbøCñÛé*è­ô*ê�X èbò&" � û©ì�ú*ê"òÓñbõCíÅö�ï,èbò
þríÅð0êgëWì�í�è�é�ð � �' � T ��
 � ��Z\[,�#
D� � 
C� �]X !�X�( � 7�" � V�íÅð:ë�ñböÅö�êgôÔì�ú*ê�!�.0�/21��N�*4� 24�-*1(�6F5 +)( �SòSèbø
ê�	*ñbõY÷rö�êbû�íÅé �©í�ù*ÿ � û T�+ [ !4+ � !4+ � !4+ ( VÆíÅð+ñÛé*êgí�ù�úpþ�èbø;ùbø�è�ó*÷Ùñ�ì)* �`ÿ � èbì0ê"ì�ú�ñ�ì�ì[ü2èÛþríÅð0êgëWì�í�è�é�ðþ�êgö�è�é*ùYì0èCì�ú*ê+ð�ñbõYê+é*êgí�ù�úpþ�èbøÀùbø�è�ó*÷�í�ò©ñbé�ôÔè�é�ö�ïÆí�ò�ì�ú*ê�ø�ê+íÅð$é*èYèbì�ú*ê�ø:þríÅð0êgëWì�í�è�éÍíÅé � � þ�ê�ì[ü2ê�êgé
ì�ú*êgõÔÿ6�té�ô*ê�êgô
û­í�òY+ (R!4+ ( (;7 � � ñ�ø�ê)
 � �[íÅé�ô�ó�ëWêgôÌþGï+
 (?!�
 ( (ÓûGø�êgð0÷�êgëWì�í�îbêgö�ïbû­ì�ú*êgéP+67 � � íÅð^þ�ê�ì[ü2ê�êgé
+ (�ñbé�ô + ( (�í�òKñbé�ôÙè�é�ö�ï í�ò:ì�ú*êÍð0ì0ø`ó�ëWì�ó*ø`ñbö�êgô*ùbê&
 � �[íÅé�ô�ó�ë�íÅé*ù +7þ�êgö�è�é*ù�ð�ì0è=ì�ú*êÍó�é�ídcGó*ê"÷rñ�ì�ú
þ�ê�ì[ü2ê�êgé�
 (
ñbé�ô,
 ( (
íÅé%" � �rì�úGó�ð$é*èCþríÅð0êgëWì�í�è�éÍíÅé � � íÅðÀþ�ê�ì[ü2ê�êgé + [ ñbé�ô*+ � í�ò©ñbé�ôÔè�é�ö�ïÆí�ò-
 (?!�
 ( (ñ�ø�ê+íÅé�ë�íÅô*êgépì�ì0èCì�ú*ê;ð�ñbõYê+é*è­ô*ê èbò-" � ÿ

��í�îbêgé ñÌ÷rñ�ø`ñböÅö�êgö
þríÅð0êgëWì�í�è�é�òÓñbõCíÅö�ïbûrü2ê'ó�ð0ê�ì�ú*ê�òSè�öÅö�è#ü:íÅé*ùÌë�öÅñbð�ð�íM��ë�ñ�ì�í�è�éÍèbò�þríÅð0êgëWì�í�è�é�ð:ü;ÿ øgÿ ì�ÿ

W 	



YY Z

W W

Z

C3

C1

C

2C

4C

3C

2X
1C

4

C

X

�©í�ù�ó*ø�ê �8� �Ù_pwgktwg� � ]`�*fUwgi�n � ¾�wgop 'n at}©a@k@]`]Ài�eb b]`�Sc�ÏUq©s�]$o�eb b]d}�»�s�ez}[]À_�k@]`n i wg½#]d}©wgk@]À]`i�_ba~¾�wgk@]$}[s�e�»�o
»�s�n a@]#c���n¢}[]dm0a@n e#op}�wgop 'm�jbat}�wgk@]À}[s�e�»�o�È�¾+ �w#}[s�]d +� n o�]d}`c Ñ

ì�ú�ñ�ì2òÓñbõCíÅö�ï �Óð0ê�ê��©í�ù*ÿ �O�Óñ��!�`ÿ	I,ê�ë�ñböÅö�ì�ú�ñ�ì2òÓñbõCíÅö�ï'ñbé�ô"í�ì�ð^õYêgõ+þ�ê�ø`ð�NL5,���/O*û*ñbé�ôÌíÅéCü:ú�ñ�ì^òSè�öÅö�è#ü:ð
ô*êgé*èbì0ê"í�ì;þGï �������+ñbé�ôÐí�ì�ð;ì0ø�ê�ê"õYè­ô*êgö�þGï �#" �����6!�
 ����� !,' �������`ÿ`) é*è�épþrñbð�íÅë'þríÅð0êgëWì�í�è�é=íÅð+ë�ñböÅö�êgô
�/*�Og5
�©í�ò�í�ì$íÅð$é*èbì$ëWø�è�ð�ð�íÅé*ùYü:í�ì�úÔñbépïÔõYêgõ+þ�ê�øÀèbò���������ûrñbé�ô�2;�/*4NL5
��èbì�ú*ê�ø�ü:íÅð0êbÿ

W$ú*êÆö�è­ë�ñbö2þríÅð0êgëWì�í�è�é�ð'ñ�ø�êÔô*êgëWè�õY÷�è�ð0êgô ø�êgöÅñ�ì�í�îbêgö�ïÐì0è ì�ú*êÔé*è­ô*êgð�èbò " �����YþGïÐõYêgñbé�ð'èbò:ì�ú*ê
òSè�öÅö�è#ü:íÅé*ù õYè­ô*êgö�ÿQ�Óð0ê�ê��©í�ù*ÿ2�O�Óñ­û þBû ë,�!�`ÿ9W$ú*êEOg*;	W6�*1!�.0!1+�� ' ñ�ì^ñ+é*è­ô*êHX èbò " �����2íÅð�ñ cGó*èbì�í�êgépì
ð0ê�ì� ' èbò  �Sèbø+ñ cGó*èbì�í�êgépì�ùbø`ñ�÷rú��� ' èbò �'ûBíÅéÛì�ú*êCë�ñbð0êCèbò�ñÆë�ó*ì òÓñbõCíÅö�ï � �Kñbð òSè�öÅö�è#ü:ð � òSèbø
ê�îbê�ø�ïÙþ�ø`ñbé�ë`ú���ú�ñbé*ù�íÅé*ù,ñ�ì X íÅé " ������û2ð�ú*ø`íÅé*ý=ì�ú*êÍð�ó*þrð0ê�ì ��
 �����H��Z\[,���Q��íÅépì0è=ñ,ð�íÅé*ù�ö�ê���5
�/*
..�/..	W.0!1+ �Sø�êgð0÷Bÿ�û1��5
�/*U!�*�JL.O�T�rì�ú*ê+ëWèbø�ø�êgð0÷�è�é�ô�íÅé*ù�cGó*èbì�í�êgépì:õCñ�÷�÷ríÅé*ùCíÅð$ô*êgé*èbì0êgôÍþGï �
 ' ÿ W$ú*ê
òSè�öÅö�è#ü:íÅé*ùYñ�ø�ê+ð0è�õYê;ð�íÅõY÷rö�ê�÷�ø�èb÷�ê�ø�ì�í�êgð2èbò�ëWè�õY÷�è�é*êgépì�ð�ÿ

� ..	 	W5
	�^`_ .��\_�
��80 �ÓíT���GB 
 :�<>=�/�3�7?<A@�B�3T@��Gd ��7?<�:��d/��"<?7/e � 3T@��Gd8@�B /�B�7K<>=^/�<?7/e8/�� � @�3����H@ �N:����
=4<A3�k�� @ ��/�@ 
�/��	fb/�
�/���
 � @�3����H:�<>=�/�3�7?<A@�BL+ <>=�3T@��Gd ��7?<�:��d/��"<?7/e*/�i�� 3�7�� 
 @�B /^3T@��Gd8@�B /�B�7/f ��B�0
/�
�/���
 :���=4<A3L:�<>=�/�3�7?<A@�B <>=`3T@��Gd ��7?<�:��d/��"<?7/e /�i�� 3�7�� 
*7��	@ 3T@��Gd8@�B /�B�7R= �
��7 7/e8/P/�B�0�B�@�0 /4=P@cb
7/e8/N=�7 �45 3�7?5��
��� /�0�12/_0 /�jHB <RB21P<?7K<RB�" ������� ��B�0 � ��/D0 /�jHB /�0*:�
`=4<RB21 �d/�e ��� @LB�@�0 /4=N<RB 7/e8/4=�/
3T@��Gd8@�B /�B�7R= k

�ÓíÅíT���GB 
 7��	@ 3 � @�=T=4<RB21 � @�3����G:�<>=�/�3�7?<A@�B8=	f ��=��9/����%��=`7/e8/�< �P3T@ �4B /��L:�<>=�/�3�7?<A@�B8=	f � ��/L3T@��Gd ��7?<�:��d/
�"<?7/eL7/e8/C=����_/^3T@��Gd8@�B /�B�7lk

)Kð�ð�ó�õYêCé*è#ü�ì�ú�ñ�ì+ü2êÌñ�ø�êÌö�èGèbý­íÅé*ùÔòSèbø+ñÍë�ó*ì+õYè­ô*êgö�òSèbø+ñÔþríÅð0êgëWì�í�è�é,òÓñbõCíÅö�ï �1èbòÀñÍð0ê�ìN Yÿ
� ê�ì ������� # �Yû�ñbé�ôFö�ê�ì � � ��� ñbé�ô ��� � ô*êgé*èbì0êÍì�ú*ê�ëWèbø�ø�êgð0÷�è�é�ô�íÅé*ù ð�ó*þ�òÓñbõCíÅöÅí�êgð�èbò���èbò ö�è­ë�ñbö
ñbé�ô"ù�ö�èbþrñbö�þríÅð0êgëWì�í�è�é�ð�û­ø�êgð0÷�êgëWì�í�îbêgö�ïbÿ��U�$êgë�ñböÅö�ì�ú�ñ�ì$ú*ê�ø�ê ñbé�ô"ê�îbê�ø�ïGü:ú*ê�ø�ê íÅé"ì�ú�íÅð�ð0êgëWì�í�è�éÔð�íÅõCíÅöÅñ�ø
ô*ê���é�í�ì�í�è�é�ð©ñ�ø�ê$íÅõY÷röÅíÅë�í�ì�ö�ï õCñbô*êÀòSèbø^ñ;ë�ó*ì�òÓñbõCíÅö�ï �YûGëWè�é�ð�íÅô*ê�ø`íÅé*ù�ë�ó*ì�ð�ñbð�îbê�ø�ì0ê�	CþríÅð0êgëWì�í�è�é�ð�ÿ �CO2ï
� êgõCõCñ � ÿ W �ÓíT�`û�� � ��� òÓñböÅöÅð�íÅépì0è ÷rñ�ø�ì�ð	� � ���' ëWèbø�ø�êgð0÷�è�é�ô�íÅé*ùKì0è+é*è­ô*êgð\X èbò " �������Sî­íÅñ ëWè�õY÷rñ�ì�í�þríÅöÅí�ì[ï
ü:í�ì�ú�� ' �`ÿ6�*è�öÅö�è#ü:íÅé*ù�
 W 	��~û�è�ó*ø�ùbêgé*ê�ø`ñbö*ñ�÷�÷�ø�è�ñbë`úCíÅð�ì0è ø�ê�÷�ø�êgð0êgépì©ì�ú*êÀ÷rñ�ø�ì�ð�� � ���' ð0ê�÷rñ�ø`ñ�ì0êgö�ïbûGñbé�ô
ì�ú*êgéÛì0èÍð0ï­épì�ú*êgð�í J�ê�ì�ú*ê'êgépì�í�ø�ê�ø�ê�÷�ø�êgð0êgépì�ñ�ì�í�è�é òSèbø ������� � � � ��� ÿ � ê�ì ó�ð�ô*ê���é*ê�ì�ú*êYñ�÷�÷�ø�èb÷�ø`íÅñ�ì0ê
ì[ïG÷�ê'èbò�ð�ó�ë`ú ð0ê�÷rñ�ø`ñ�ì0êCø�ê�÷�ø�êgð0êgépì�ñ�ì�í�è�é�ð�ÿ �Kþrð0ê�ø�îbê'ì�ú�ñ�ì�ûBòSèbø;ñbépï é*è­ô*ê X<û
ì�ú*êCé*êgí�ù�úpþ�èbøKùbø�è�ó*÷
�������' íÅð�ê�	*ñbëWì�ö�ïÆì�ú*ê+ð0ê�ì$èbò�þrñbð�íÅë�þríÅð0êgëWì�í�è�é�ð �Óë�ó*ì�ð"��ëWè�õY÷rñ�ì�í�þrö�ê ü:í�ì�ú!� ' ÿ

W&W



GN’

^
V V

N’’

N’’
^
N’

T bas

2

G
N’’

G
N’

(b)

(c)

(a)

(d)

(e)N’ N’’

�©í�ù�ó*ø�ê�� � ÏUwzÑ� b]dm�e#i�_Gez}[n a@n e#o'egfBw È�n¢}[]dm0a@n e#o�fUwgi�n � ¾'»Àc kdc adcGw�Èpw#}[n¢m�fUwgi�n � ¾ÆÏÅÈpw#}[n¢m�È�n¢}[]dm0a@n e#op}^wgk@]$}[s�e�»�o
È�¾'a@s�n¢mtºY �w#}[s�]d C� n o�]d}`u*� ebm`wg��È�n¢}[]dm0a@n e#op}2È�¾�a@s�n oÆ �w#}[s�]d Y� n o�]d}`u�wgop C½#� e#Èpwg�rÈ�n¢}[]dm0a@n e#op}2È�¾C bega[a@]d C� n o�]d}tÑ0Ä
ÏÅÈGÑ�a@s�]:Èpw#}[n¢m2a@k@]`]#Ä�ÏUmdÑ©o�eb b]:}[]�at}�egfBm�e#i�_Ge#o�]`ozat}�w�a�����wgop 'w�a���� ��ÏÅspwg� e;o�eb b]d}�wgk@]$}[s�e�»�o'½#ktwW¾�Ñ0u�wgop 
a@s�]$ b]dm�e#i�_Gez}[n a@n e#o�egf���� 	�
�ÄrÏU pÑ©� ebm`wg�*i�eb b]`�¢}`Ä�ÏÅ]WÑ�n i�_��¢wgoza@n o�½;wgop ;a@s�]À_��¢wgoza�i�eb b]`�
���gc

� .��@!L�\+-�/*1! 	�^\]��V/67 X :T/ �;B�@�0 /P@cb " ������k � 36587 ��@�0 /��Q��� ' !�
 ' !,':(' �Eb6@ � � (' <>=`3������d/�0 �
�/*�Og5
� 	W*�JL..� 5 + ( < b 7/e8/�b6@���� @ �"<RB218e @�� 0�= � =�/T/�aH< 1:k�� � 0,�!���

�ÓíT��� � ���' # � (' # � � ���' 1��������'��

�ÓíÅíT�Kb6@ �^/�
�/���
 :��
��B�3 e � @cb&" ����� e ��B21�<RB21 ��7�XZfH<?7R= d ��/�<��!��12/ ��
 ����� � Z\[ ���Q� <>= �!�	dgd /�0L:�
 
 '
<RB�7�@ ��=4<RB21 �d/ B�@�0 / X�� @cb)� ' k

� ê�ì�� (' þ�ê+ñbðKíÅé �Kê���é�í�ì�í�è�é � ÿ 
O�ÓíT�`ÿ � ê�ì ��� (' ! �
"(' !,':(' ��þ�ê+ñ"ë�ó*ìKõYè­ô*êgöBòSèbø �
 ' � � (' �`ÿI�@ìKíÅð
é*èbì$ú�ñ�ø`ôÆì0èCîbê�ø`í�òSï"ì�ú�ñ�ìÀì�ú*ê+ëWè�õY÷�è�ð�í�ì�í�è�é ��� (' ! �
 ' 2 �
"(' !,':(' �2èbò�� ' ñbé�ô%� (' íÅðÀñCö�è­ë�ñbö
õYè­ô*êgö
ñ�ìKX<ÿ � �:êgé�ëWêbû�íÅéÛñ�÷�÷röÅíÅë�ñ�ì�í�è�é�ð:ì0èÍë�ó*ìKòÓñbõCíÅöÅí�êgð�û�ü2êYë�ñbé èbþ�ì�ñbíÅé,ñÆö�è­ë�ñbö©õYè­ô*êgö�ñ�ì X î­íÅñ"ì�ú*ê
ëWè�õY÷�è�é*êgépì �� ' þGïÆëWè�é�ð0ì0ø`ó�ëWì�íÅé*ùCñCë�ó*ì:õYè­ô*êgö�òSèbø:ñYòÓñbõCíÅö�ï �
 ' � � (' �2èbò©ë�ó*ì�ð$èbò �� ' ÿ

)Kð�ð�ó�õYêCé*è#ü(ì�ú�ñ�ì;ì�ú*ê�ø�êÌíÅð ù�í�îbêgé=ñÍö�è­ë�ñbö�õYè­ô*êgö���� ' !�
 ' !,' ' �KòSèbø;êgñbë`úÐé*è­ô*êCX èbò " �����
ü:í�ì�ú � � ���' �� eGÿ^W$ú*è�ð0êYö�è­ë�ñbö�õYè­ô*êgöÅð�ë�ñbé,þ�êYé�ñ�ì�ó*ø`ñböÅö�ï �0íÅõY÷röÅñbépì0êgô

"íÅépì0è%" ����� íÅé�ð0ì0êgñbô èbò2ì�ú*ê
ëWèbø�ø�êgð0÷�è�é�ô�íÅé*ù é*è­ô*êgð�ì0è;èbþ�ì�ñbíÅéÌñ;ó�é�í�ì0êgôYë�ó*ì^õYè­ô*êgö���� ��!�
=��!,'��,�©òSèbø�� � ��� 1 �������^ñbð�òSè�öÅö�è#ü:ð��SòSèbø
íÅöÅöÅó�ð0ì0ø`ñ�ì�í�è�é"ð0ê�ê��©í�ù*ÿ��O�Sê/�!�`ÿ
� 1��@<�=4����=�<!$(- �I0!>@. G&=�2 : �!5A.(BV23=4=�1 �!#43 D9$;� : >?�I>�PQ��C,=4E�?! - 2I>�E �H0!>@E�PQ��C,=4EA>?�#" - K*>@.DC �"./E F - K6- �Q- 2�>

04�"PQ�&�"23- ��- �".��@K%$&  >@.DC�> 04B,�APQ��C,=�?
' >@2�>@G&����="'

W 




� ê�ì^X þ�ê�ñÐé*è­ô*ê�èbò " �����gÿ �*èbøÔñbépïFð0ì0ø`ó�ëWì�ó*ø`ñbö$êgô*ùbê 
Ûèbò " �����"íÅé�ë�íÅô*êgépìCì0è*X<û$ö�ê�ì ���
ô*êgé*èbì0êÆì�ú*êÆþ�ø`ñbé�ë`úÙú�ñbé*ù�íÅé*ù ñ�ìCX è�é 
�ÿ�W$ú*êÆð0ì0ø`ó�ëWì�ó*ø`ñbö2ùbø`ñ�÷rú � ' íÅð'íÅõY÷röÅñbépì0êgô íÅépì0è�" �����
þGïÍø�ê�÷röÅñbë�íÅé*ùÌì�ú*ê'êgé�ô*÷�è�íÅépì9X èbò^ê�îbê�ø�ïÛð0ì0ø`ó�ëWì�ó*ø`ñbö�êgô*ùbê 
CíÅé�ë�íÅô*êgépì:ì0èNX þGï�ì�ú*ê'é*è­ô*ê X���� �

 ' �!��
 �����H��Z\[,�����H�!�+èbò+� ' û�ñbé�ôÙì�ú*êgéFô*êgö�ê�ì�íÅé*ù X<ÿ W$ú*êÔð0ì0ø`ó�ëWì�ó*ø`ñbö�ùbø`ñ�÷rú � �ÔíÅð'èbþ�ì�ñbíÅé*êgôÙþGï
ð�íÅõ�ó�ö�ì�ñbé*ê�è�ó�ð�ö�ï'íÅõY÷röÅñbépì�íÅé*ù;íÅépì0è)" �����2êgñbë`úÔð0ì0ø`ó�ëWì�ó*ø`ñbö�ùbø`ñ�÷rú � ' íÅé�ð0ì0êgñbôÌèbò
ì�ú*ê�ëWèbø�ø�êgð0÷�è�é�ô�íÅé*ù
é*è­ô*ê X<ÿ

I,ê�ü:íÅöÅöBé*è#üIô*ê���é*ê;ì�ú*ê�õYè­ô*êgö�õCñ�÷�÷ríÅé*ùDS �+ñbé�ôÍì�ú*ê�õYè­ô*êgöÅíÅé*ùYòÓñbõCíÅö�ï�'���ÿ � èbì0ê'ì�ú�ñ�ì�û�þGï
ì�ú*êKëWè�é�ð0ì0ø`ó�ëWì�í�è�éÌèbò � ��ûGì�ú*êKé*è­ô*êKð0ê�ì � �$èbò � �:íÅð^ñ�ô�íÅðRE0è�íÅépì�ó�é�í�è�éCèbò
ì�ú*êKé*è­ô*êKð0ê�ì�ð^èbò
ì�ú*ê�ö�è­ë�ñbö
õYè­ô*êgöÅð�íÅõY÷röÅñbépì0êgô
û�ñbé�ôÛì�ú*êCé*è­ô*êgðKèbò " ����� ì�ú�ñ�ì ô�íÅôÛé*èbì;ó�é�ô*ê�ø�ùbèÆíÅõY÷röÅñbépì�íÅé*ù*ÿ �­íÅõCíÅöÅñ�ø`ö�ïbûrì�ú*ê
êgô*ùbê ð0ê�ì�� �:èbò�� �KíÅð�ñ'ô�íÅðRE0è�íÅépì2ó�é�í�è�éÌèbò�ì�ú*êKêgô*ùbê;ð0ê�ì�ð�èbò�ì�ú*ê ö�è­ë�ñbö�õYè­ô*êgöÅð2íÅõY÷röÅñbépì0êgô
û­ñbé�ô"ì�ú*ê
êgô*ùbêgð$èbò-" �����gÿ

W$ú*ê;õYè­ô*êgö
õCñ�÷�÷ríÅé*ù�S � íÅð$ô*ê���é*êgôÔñbðÀòSè�öÅö�è#ü:ð�ÿ*�*èbø�� 7* Yûrö�ê�ìHX � � 
 �����,�&�O�`ÿ9W$ú*êgé

S � �&�O��� � 
 '	� �&�O� í�ò�X � ó�é�ô*ê�ø�ùbèCíÅõY÷röÅñbépì�íÅé*ùX � èbì�ú*ê�ø�ü:íÅð0êbÿ
I,êCé*è#ü ô*ê���é*ê�ì�ú*ê'õYè­ô*êgöÅíÅé*ùÌòÓñbõCíÅö�ï�'���ÿ � ê�ì ó�ðKëWè�é�ð�íÅô*ê�ø�ì�ú*ê'õYè­ô*êgöÅíÅé*ù"ë�ó*ì�ð�íÅé%' ' ñbé�ô

íÅé ' �����;ñbð êgô*ùbêCð0ê�ì�ð�ÿ^O2ï 
 W 	��~ûBêgñbë`ú=ð�ó�ë`ú êgô*ùbêCð0ê�ì;íÅð ñÆë�ó*ì èbò�� �zÿ^W$ú*êYõYè­ô*êgöÅíÅé*ùÌòÓñbõCíÅö�ï&'��
íÅð+ñÛó�é�í�è�é,èbòÀì�ú*ê"õYè­ô*êgöÅíÅé*ùÍë�ó*ì�ð+èbò$ì�ú*êÌþrñbð�íÅëYì0ø�ê�êÆñbé�ôÐèbòÀì�ú*ê"íÅõY÷röÅñbépì0êgôÐö�è­ë�ñbö^õYè­ô*êgöÅð�û©í�ÿ êbÿ�û
'��b� � �KT ' ' � ì�ú*ê�ø�ê;íÅð$ñCö�è­ë�ñbö
õYè­ô*êgö�� ' VD��� ' �������


 ��.M*4�-..	 	�^ 	 .��\_�
 �80���� ��!�
=��!,'��/�_<>= ��36587 ��@�0 /��)b6@ � ������� � � � ��� f ��B�0 ��
=�,��Z\[L7
��� /4= ' �����
@�B�7�@ ��������k

W$ú*êCõYè­ô*êgöI��� ��!�
=��!,'��,�KíÅð;ë�ñböÅö�êgô ì�ú*ê76 �/54!1+ 	W*�JL..��þrñbð0êgô,è�é " �����;ñbé�ô,ì�ú*êCð0ê�ì;èbòÀö�è­ë�ñbö
õYè­ô*êgöÅðET � ' V�ÿ � èbì0ê ì�ú�ñ�ìÀñ�÷�è�ð�ð�í�þríÅöÅí�ì[ï�ì0èYèbþ�ì�ñbíÅéÆñ'ð0ê�ì�èbò�ð�íÅõY÷rö�ê:ö�è­ë�ñbö�õYè­ô*êgöÅð�û­é*ê�êgô*êgô"òSèbøÀì�ú*ê
ëWè�é�ð0ì0ø`ó�ëWì�í�è�éÐèbò:ñÛð�íÅõY÷rö�êY÷röÅñbépì�õYè­ô*êgö�û�ô*ê�÷�êgé�ô�ð;õ�ó�ë`ú è�é ñbéÙñ�÷�÷�ø�èb÷�ø`íÅñ�ì0ê"ë`ú*è�íÅëWê"èbò:ñ�þrñbð�íÅë
÷rñ�ø`ñböÅö�êgö�òÓñbõCíÅö�ïbÿ

 ..	W5,�-"#�9W�è;þ�ê$ñ�þrö�êÀì0è+ø�ê�òSê�ø�ùbø`ñ�÷rú�ð�ð0ê�ø�î­íÅé*ù;ñbð^ð0ì0ø`ó�ëWì�ó*ø`ñbö­òSèbø^÷röÅñbépì�õYè­ô*êgöÅð�û�ö�ê�ì^ó�ð�íÅépì0ø�è­ô�ó�ëWê
ñÆü�ñgï,ì0èÍô*ê���é*êCé*ê�ü ì[ïG÷�êgð;èbò2ùbø`ñ�÷rú�ð�ÿ^I,êÌð�ñgï ì�ú�ñ�ì+ñÆùbø`ñ�÷rú=íÅð ñ +��-.M.$*4mo24�-5,6����3*4mK+��)6�.� í�ò©ê�îbê�ø�ïÔí�ì�ð$þrö�è­ë�ýÔíÅð$ñCùbø`ñ�÷rúÔèbò©ì�ú*ê+ì[ïG÷�ê��5ÿ �téÍì�ú�íÅð$ð0êgé�ð0êbû�ë�ñbëWì�ó�ð:ì0ø�ê�êgð:õCñgïÔþ�ê;ø�ê�òSê�ø�ø�êgô
ñbð�ì0ø�ê�êgð�èbò^êgô*ùbêgð ñbé�ô ëWï­ë�ö�êgð�ÿ�ç�ö�êgñ�ø`ö�ïbû
í�ò�ñböÅö©ö�è­ë�ñbö©õYè­ô*êgöÅðKñ�ø�ê�
,�~îbê�ø�ì0ê�	,ëWè�é�é*êgëWì0êgô=ñbé�ô ñ�ø�ê'èbò
ñ"ëWê�ø�ì�ñbíÅéÛì[ïG÷�ê��5û�ì�ú*êgéÛì�ú*ê'ð0ì0ø`ó�ëWì�ó*ø`ñböBùbø`ñ�÷rú�èbò�ì�ú*ê'ëWèbø�ø�êgð0÷�è�é�ô�íÅé*ùC÷röÅñbépìKõYè­ô*êgö�íÅð:ñÌì0ø�ê�ê'èbò
êgô*ùbêgð:ñbé�ôÔùbø`ñ�÷rú�ð�èbò©ì[ïG÷�ê��5ÿ

W$ú*ê òSè�öÅö�è#ü:íÅé*ù � êgõCõCñYð�ú*è#ü:ð:ð0ê�îbê�ø`ñböB÷�ø�èb÷�ê�ø�ì�í�êgð�ì�ú�ñ�ì:ñ�ø�ê+ê�	­÷rñbé�ô*êgôÔòSø�è�õ1ö�è­ë�ñböBõYè­ô*êgöÅð�ì0è
ì�ú*êgí�ø:÷röÅñbépì:õYè­ô*êgö�ÿ �U�$êgë�ñböÅöBì�ú�ñ�ì�ñÌë�ó*ìKíÅð$ë�ñböÅö�êgô�õCíÅé�íÅõCñbö
í�ò�í�ì:íÅð:íÅé�ë�öÅó�ð�í�è�éÆõCíÅé�íÅõCñbö�û�í�ÿ êbÿ�û�í�ò�é*è
÷�ø�èb÷�ê�ø$ð�ó*þrð0ê�ìÀèbò©í�ì�ðÀêgô*ùbêgð:íÅðÀñCë�ó*ì�ÿ �

W��



� ..	 	W5
	�^�� .��\_�
��80 �ÓíT� � b ����� ��@�0 /�� <RB21 36587R= @cb 7/e8/ � @�3���� ��@�0 /�� = � ��/ �^<RB <��!��� f 7/e8/�B �����
��@�0 /�� <RB21�36587R=D@cbD7/e8/Kd ����B�7 ��@�0 /��%� ��/ �^<RB <��!��� � ��@ ��/�@ 
�/��	fC< b ����� ��@�0 /�� <RB21'b����^<�� <�/4=`@cb
7/e8/ � @�3���� ��@�0 /�� = � ��/ 7/e8/_=�/67R= @cbD7/e8/�< � �^<RB <��!���K36587R=	f 7/e8/�B 7/e8/ ��@�0 /�� <RB21'b����^<�� 
 @cb`7/e8/
d ����B�7 ��@�0 /��V<>= 7/e8/C=�/67 @cbC<?7R= �^<RB <��!��� 36587R= k

�ÓíÅíT� � b �����V7/e8/ � @�3���� ��@�0 /�� = � ��/^3T@�B�0 /�B8=�/�0-f 7/e8/�B 7/e8/�d ����B�7 ��@�0 /��V<>= ��� =6@ 3T@�B�0 /�B8=�/�0gk
�ÓíÅíÅíT� � bC/�� 3 e � @�3���� ��@�0 /�� ��7 �^B�@�0 /	X <>= @cbb=4<�� / � <RB /�� � <RBL7/e8/ B 5 �_:T/��C@cb � � � ���' 1 �������' ���
��7�@���=	f

7/e8/�B 7/e8/�d ����B�7 ��@�0 /��Y<>= � <RB /�� � <RB*7/e8/ B 5 �_:T/��^@cb�� � 1 �������"���
��7�@���= k

�Óí�î
���GB 
 :�<>=�/�3�7?<A@�B <RB � � ��� <>=���/ d ��/4=�/�B�7 /�0 <RB �Kd ����B�7 ��@�0 /�� 7/e8/ =����_/�B 5 �_:T/��^@cb�7?<��_/4= ��= <?7
� ��= ��/ d ��/4=�/�B�7 /�0N<RBP7/e8/C3T@ ����/4=ld8@�B�0�<RB21 � @�3�������@�0 /�� k �GB 
N:�<>=�/�3�7?<A@�B <RB ������� <>= ��/ d ��/4=�/�B�7 /�0
/�i�� 3�7�� 
 @�B�34/L:�
 ��B /�0�12/`<RB e8/��4<?7 /�0�b�� @�� " ����� f ��B�0-fC<RB � 0 0�<?7?<A@�B f�7/e8/D=����_/`B 5 �_:T/�� @cb
7?<��_/4= ��=�<?7 <>= ��/ d ��/4=�/�B�7 /�0*<RB 7/e8/�� ��7 ��@�=�7 7��	@�� � @�3���� ��@�0 /�� = ��7G7/e8/�B�@�0 /4=_<RB�36<A0 /�B�7b7�@
7/e <>=N/�0�12/9k

� ê�ì�ó�ðBé*è#üÐô�íÅð�ë�ó�ð�ð�ê�	­ì0êgé�ð�í�è�é ì0è:õYè­ô*êgöÅíÅé*ùÀñböÅð0è ��� � ÿVI,ê2ð�ó*ùbùbêgð0ì�ñbé+ñ�÷�÷�ø�è�ñbë`ú ì�ú�ñ�ì�ñböÅö�è#ü:ð
ì0è
ýbê�ê�÷"ì�ú*êKð0ì0ø`ó�ëWì�ó*ø`ñbö*ùbø`ñ�÷rú�� �$ñbé�ôCê�	­ì0êgé�ôCè�é�ö�ï'ì�ú*ê:õYè­ô*êgöÅíÅé*ù òÓñbõCíÅö�ï '��zÿ*�*èbø2ì�ú�íÅð�÷ró*ø�÷�è�ð0êbûpö�ê�ì
ó�ð�ø�êgð0ì0ø`íÅëWì�è�ó*ø`ð0êgö�îbêgð�ì0è ë`ú*è�íÅëWêgð�èbò ��������òSèbø©ü:ú�íÅë`ú�é*èKù�ö�èbþrñböpþríÅð0êgëWì�í�è�é�ô�í�î­íÅô*êgð�ñbépï � � � ��� 1 �������@���
ñ�ì0è�õ �ÓíÅé �©í�ù*ÿ2�O�Óñ��`û­è�é*ê$èbò�ì�ú*ê:ð�ú*è#ü:éYù�ö�èbþrñbö*þríÅð0êgëWì�í�è�é�ð�íÅð�èbò�ì�ú�íÅð�ý­íÅé�ô
ûbü:ú�íÅö�ê�ì�ú*ê$èbì�ú*ê�ø2íÅð�é*èbì"�`ÿ
� é�ô*ê�ø:ì�ú�íÅðKëWè�é�ô�í�ì�í�è�é
ûrñbépïÍù�ö�èbþrñböBþríÅð0êgëWì�í�è�éÛíÅð:ëWè�õY÷rñ�ì�í�þrö�ê;ü:í�ì�ú�ñbépï�õYè­ô*êgöBòSèbø � � � ��� 1 �������"�`û
ñbé�ô íÅéÐ÷rñ�ø�ì�íÅë�ó�öÅñ�øgû�ü:í�ì�ú=ì�ú*ê"÷röÅñbépì�õYè­ô*êgö���� ��!�
=��!,'��/�`ÿ*W$ú*ê�ø�ê�òSèbø�êbû©òSèbøYñbépï=ù�ö�èbþrñbö^þríÅð0êgëWì�í�è�é
ì�ú*ê�ø�ê+ê�	*íÅð0ì�ðKñ"ë�ó*ì:èbò�� �;ü:ú�íÅë`ú%
=�"�[íÅé�ô�ó�ëWêgð:í�ì �Óé*èbì�íÅëWê�ì�ú�ñ�ì�ð�ó�ë`úÛñ"ë�ó*ìKíÅð:ñbö�ü�ñgï­ð�é*è�é�õCíÅé�íÅõCñbö�û
ð0ê�ê �©í�ù*ÿ �O�Sê/�!�`ÿ��té�ð�ó�ë`ú�ñCü�ñgïbû
í�ì:íÅð$÷�è�ð�ð�í�þrö�ê�ì0è"õYè­ô*êgö�ñböÅð0èCì�ú*ê+ù�ö�èbþrñbö�ë�ó*ì�ð�û�þGïÆê�	­ì0êgé�ô�íÅé*ù '��
ü:í�ì�úÔëWê�ø�ì�ñbíÅéÍé*è�é�õCíÅé�íÅõCñbö�ë�ó*ì�ð$èbò�� ��ûrñbé�ôÔì�úGó�ðÀèbþ�ì�ñbíÅéÔñCõYè­ô*êgö�òSèbø$ì�ú*ê;êgépì�í�ø�ê��Yÿ

	 
 â �n���'á
â
� ��á�à
æ���
Iâ�������
$ß'ã������ Ý����Gå�ä+à�


�téÆð0ê�îbê�ø`ñbö
÷�ø�èGèbòÓð�û­ü2ê ó�ð0ê�ì�ú*ê òSè�öÅö�è#ü:íÅé*ù�ð�íÅõY÷rö�êKð0ì�ñ�ì0êgõYêgépì�ð �Sì�ú*ê ÷�ø�èGèbò�íÅð�è�õCí�ì0ì0êgô
û­òSèbø$íÅöÅöÅó�ð0ì0ø`ñ/�
ì�í�è�éÍð0ê�ê��©í�ù*ÿ � �Óñ��!�`ÿ

� ..	 	W5��)^`_ �ÓíT� � bC7/e8/�7 �4< ��B21 �d/N@cb 7��	@�d � �
�����d/�� F � 36587R=<e ��= �`3T@ �4B /�� ��F�M W ��� 36587/f	7/e8/�BLF%<>=
@�0 0 ��B�0P7/e8/N7 �4< ��B21 �d/�e ��=N7/e8/N7��	@;/�0�12/4=�<RB�36<A0 /�B�7 7�@ 7/e <>=�3T@ �4B /���@cb^7/e8/��9/�< 1 e27  �! [� ��B�0
7/e8/�7/e < � 0L/�0�12/�@cb 7/e8/ �9/�< 1 e27  Z\[� k

�ÓíÅíT� � b 7/e8/^7 �4< ��B21 �d/N@cb�7��	@Kd � �
�����d/��*��F^M W ��� 36587R=Ke ��= � 3T@ �4B /�� F � 36587/f97/e8/�B;F%<>=^/�
�/�B ��B�0 7/e8/
7 �4< ��B21 �d/'e ��=�7/e8/_7��	@*/�0�12/4=^<RB�36<A0 /�B�7 7�@L7/e <>=�3T@ �4B /��_@cb�7/e8/ �9/�< 1 e27  � ��B�0L7/e8/�7/e < � 0 /�0�12/@cb 7/e8/ �9/�< 1 e27  � M W k

W��



λ+1
2

λ+1
2

λ−1
2

λ+1
2

λ+1
2

λ−1
2

λ+1
2

λ/2

λ/2

λ/2

λ/2+1

R

λ/2+1

λ/2λ/2

(a)
R

R R

(b)

�©í�ù�ó*ø�ê �2� Ü�ez}@}[n È�� ]^a@k@n¢wgo�½#� ]d}©wgop '}��zjpwgk@]d}�egf�w;ÊbÒ�m�jba^wgop �w'ÏSÊKÂ,ÃWÑÓÒ�m�jba ��ÏUwzÑ�a@k@n¢wgo�½#� ]d}`Ä*ÏÅÈGÑ�}��zjpwgk@]d}`c

1

S2

S

C R

R
C

ε1ε
2

B

B r B 3

B 2

N

(b)(a) (c)

1

S

�©í�ù�ó*ø�ê�� � |�� � jp}~a@ktw�a@n e#o+a@e�a@s�]À_�k@e�egf�egfBh�e#k@e#� �¢wgk@¾ �pc x�c

W$ú*ê�÷�è�ð�ð�í�þrö�ê;ð�cGó�ñ�ø�êgðKèbò^ëWø�è�ð�ð�íÅé*ù F �Àñbé�ô���F�M W ���[ë�ó*ì�ð ñ�ø�ê'ù�í�îbêgé íÅéÍì�ú*ê�òSè�öÅö�è#ü:íÅé*ù � êgõCõCñ
�Óð0ê�ê;òSèbø:íÅöÅöÅó�ð0ì0ø`ñ�ì�í�è�é �©í�ù*ÿ � �Sþ;�!�`ÿ

� ..	 	W5��)^\]��V/67\+ :T/ � ��F9M W ��� 36587#��B�0�� � F � 36587Y3 � @�=T=4<RB21��"<?7/e�<?7lk��)e8/�BP7/e8/ET��^!4+oV � = h65�� ��/
e ��= B�@`0�< ��1 @�B ���"/�0�12/4= � =6@-f9<?7H<>= �`3 
 3��d/@� ��B�0 �

�ÓíT� � b F�<>=�@�0 0-f 7/e8/�B*<?7�e ��=�@�B /N/�0�12/^@cb �9/�< 1 e27  Z\[� ��B�0D7/e ��/T/�/�0�12/4=�@cb �9/�< 1 e27  �! [� k

�ÓíÅíT� � b F�<>=^/�
�/�B f	7/e8/�B*<?7�e ��=�@�B /N/�0�12/^@cb �9/�< 1 e27  � M W ��B�0`7/e ��/T/N/�0�12/4=�@cb �9/�< 1 e27  � k

[ �-*�*4m�� �­íÅé�ëWêÀêgñbë`ú"ëWèbø`é*ê�ø2ë�ó*ì�èbò�ì�ú*ê�T��^!4+oVH�[ð�cGó�ñ�ø�ê:íÅð�èbò
ë�ñ�ø`ô�íÅé�ñböÅí�ì[ï�ñ�ì2ö�êgñbð0ì F
ûpì�ú*ê$ê�cGó�ñ�ì�í�è�é�ð
�A
 �Àñbé�ô � � � �Óð0ê�êN�GêgëWì�í�è�éL
 ��íÅõY÷rö�ïCì�ú�ñ�ìGH �$� � H [ ( � 	Cñbé�ôÔì�ú�ñ�ì$ì[ü2è"ñbô�E�ñbëWêgépìKëWèbø`é*ê�ø:ë�ó*ì�ð:ñ�ø�ê
F �[ë�ó*ì�ð�û�ü:ú�íÅö�ê+ì�ú*êYèbì�ú*ê�ø+ì[ü2è�ñ�ø�ê ��F_M W ���[ë�ó*ì�ð�ÿ_)Kð�ð�ó�õYêbû
ü;ÿ ö�ÿ è*ÿ ù*ÿ�û�ì�ú�ñ�ìYH [ � F
ÿNW$ú�íÅð�íÅõY÷röÅí�êgð
H [ � � F 	UH [ � û)H � ( ��H [ � �Óð�íÅé�ëWê�� ������H [ �`û�H � ( � F 	 H � ( M W �Óð�íÅé�ëWê'H ( � F�M W �`û�ñbé�ôÛì�úGó�ð
H � � 
 H [ � ÿ � è#ü;û�í�òEH � ��FDM W ì�ú*êgé$H [ � �

 �! [� ü:ú�íÅë`úÐíÅõY÷röÅí�êgð�F è­ô�ô ñbé�ôÐ÷rñ�ø�ì �ÓíT� èbò$ì�ú*ê
� êgõCõCñ­ûrñbé�ôÍí�òLH � �'FÔì�ú*êgé�H [ � �

 
� ü:ú�íÅë`úÔíÅõY÷röÅí�êgð FÔê�îbêgé�ñbé�ôÔ÷rñ�ø�ì��ÓíÅíT��èbò©ì�ú*ê � êgõCõCñ­ÿ$�

� ..	 	W5��)^ 	 �GB 
 ��F�M W ��� 36587 0�< 
 <A0 /4= ��7 ��@�=�7K@�B / ��F�M W ��� 3�����=T= k ( � @ ��/N/�i�� 3�7�� 
 �
� 8;: - 2�2U�9>?��=4PQ=4.H� : >@2(� : =�KM�"E E �!5A- .;<�<"=4./=�<9>@E - >!>?��- �".��	�	
���
��������	�����������! #"��%$'&� (�)&�
��*
����,+ "� ( ,-

W �



�ÓíT� � bKF*<>= @�0 0-fH7/e8/�B ��B 
 ��F M W ��� 36587 7/e ��7	3 � @�=T=�/4= � F � 36587 0 @ /4=GB�@�7H0�< 
 <A0 / ��B 
 ��F M W ��� 3�����=T= k
� @ ��/�@ 
�/��	fH<?7 <>= S � <RB�0�5 34/�0D:�
!� � B�@�B��^<RB <��!���3��� � 36587H@cb "  � 7/e 52=C@�B /C@cb <?7R=b=4<A0 /4=C3���B :T/
d � ��7?<?7?<A@�B /�0 <RB�7�@D7��	@_=�/67R= @cb�0 /�1 ��/T/CF /�� 3 e0k

�ÓíÅíT� � b F�<>=^/�
�/�B f	7/e8/�B ��B 
 ��F^M W ��� 3658790�< 
 <A0 /4=^/�i�� 3�7�� 
 @�B / ��F�M W ��� 3�����=T= k

[ �-*�*4m��K)Kð�ð�ó�õYêbûGíÅéÌé*ê�ù�ñ�ì�í�è�é
û­ì�ú�ñ�ì2ì�ú*ê�ø�êKíÅð2ñ ��FbM W ���[ë�ó*ìb+ ì�ú�ñ�ì2ô�í�î­íÅô*êgð�ì[ü2èYô�íÅð0ì�íÅé�ëWì���FbM W ���
ë�öÅñbð�ð0êgð�ûrð�ñgï � [ ñbé�ô � � �Óð0ê�ê �©í�ù*ÿ � �Óñ��!�`ÿ � ê�ì �Iþ�ê+ñbépïLF �[ë�ó*ì:ð0ê�÷rñ�ø`ñ�ì�íÅé*ù�� [ òSø�è�õ � � ÿ �Kþrð0ê�ø�îbêì�ú�ñ�ì'� ñbé�ô + ñ�ø�ê�ëWø�è�ð�ð�íÅé*ù*û*ñbé�ôÌì�ú�ñ�ì�êgñbë`úÔëWèbø`é*ê�ø$ë�ó*ì2èbòBì�ú*êgí�øÀð�cGó�ñ�ø�ê�ô�í�î­íÅô*êgð�êgí�ì�ú*ê�ø�� [ èbø2� � ÿ
O2ï � êgõCõCñ � ÿ 
Gû
ì�ú*ê7T��^!4+oVH�[ð�cGó�ñ�ø�ê'ú�ñbð�ñ"ëWèbø`é*ê�ø�ë�ó*ìKèbò�ë�ñ�ø`ô�íÅé�ñböÅí�ì[ïLF
û�ëWè�épì0ø`ñbô�íÅëWì�íÅé*ù"ì�ú�ñ�ì,� [ñbé�ô � � ñ�ø�ê ��F^M W ���[ë�öÅñbð�ð0êgð�ÿ

I,êCé*è#ü ÷�ø�è#îbê �ÓíT� �Óð0ê�ê �©í�ù*ÿY� �Sþ;�!�`ÿ�)Kð�ð�ó�õYê�ì�ú�ñ�ì�F,íÅðKè­ô�ô
ÿ � ê�ì +�þ�êYñ ��F�M W ���[ë�ó*ì�û�ñbé�ô
ö�ê�ì � þ�ê+ñ`F �[ë�ó*ì:ëWø�è�ð�ð�íÅé*ùCü:í�ì�ú;+'ÿ O2ï � êgõCõCñ � ÿ 
Gû +(íÅð$ô*ê���é*êgôÔþGïÔñÌð0ê�ì:ü:ú�íÅë`úÍíÅðÀì�ú*ê�ó�é�í�è�é
èbò©ì[ü2èÆô�íÅðRE0è�íÅépìÀð0ê�ì�ð:èbò�ô*ê�ùbø�ê�êNFÍêgñbë`ú
ÿ � ê�ì 
 [ ñbé�ô%
 � þ�ê;ì�ú*ê;ì[ü2è"ð0ì0ø`ó�ëWì�ó*ø`ñbö
êgô*ùbêgð:èbò$"

 ì�ú�ñ�ì
ëWèbø�ø�êgð0÷�è�é�ôÔì0èCì�ú*ê^F �[ë�ó*ì�ð:ô*ê���é*êgôÔþGïÆì�ú*êgð0ê+ð0ê�ì�ð�ÿ �@ì$òSè�öÅö�è#ü:ðÀì�ú�ñ�ì + íÅðbSA�[íÅé�ô�ó�ëWêgôÆþGïÆì�ú*ê�
,�[ë�ó*ì
T�
 [ !�
 � V;èbò$"

 û*ü:ú�íÅë`ú ��é�íÅð�ú*êgð�ì�ú*ê ÷�ø�èGèbò�èbòQ�ÓíT�`ÿ
�téÔèbø`ô*ê�ø$ì0èÌ÷�ø�è#îbê �ÓíÅíT�`û�í�ì:íÅðÀð�ó �"ë�í�êgépì$ì0èÌð�ú*è#ü<ì�ú�ñ�ì�û�òSèbø:ì�ú*ê+ë�ñbð0ê^FÍê�îbêgé
ûrêgñbë`ú���F�M W ���[ë�ó*ì

ô�í�î­íÅô*êgð2ñ�ì$ö�êgñbð0ì�è�é*ê ��FCM W ���[ë�öÅñbð�ð�ÿ � ê�ì$ó�ð �rø`ð0ì�ð�ú*è#üAì�ú�ñ�ì$í�ò FÔíÅð2ê�îbêgé
û*ì�ú*êgéÆì�ú*ê;ô*ê�ùbø�ê�ê�èbò©ñbépï
��F	M W ���[ë�öÅñbð�ð=�Ûèbò � íÅð©ê�îbêgé
ÿ � ê�ì � [ ! � � ����� ! ���^þ�ê�ì�ú*êÀþ�ø`ñbé�ë`ú*êgð�ú�ñbé*ù�íÅé*ùKè�éYì�ú*ê$ëWèbø�ø�êgð0÷�è�é�ô�íÅé*ùé*è­ô*êYX����fSL� �*��íÅé "  �Óð0ê�êL�©í�ù*ÿ � �Óë,�!�`ÿ �Kþrð0ê�ø�îbê^ì�ú�ñ�ì�ûbþGï;ì�ú*ê2ô*ê���é�í�ì�í�è�é;èbò "  ûbòSèbø�êgñbë`ú'þ�ø`ñbé�ë`ú
�<ú�ñbé*ù�íÅé*ùÆè�é=ñÍé*è­ô*ê X íÅé "  ú*è�öÅô�ð�H �ASHZ\[/���Q�!� � F
ÿ � ê�ì��Fþ�êYì�ú*êCéGó�õ+þ�ê�ø èbò2êgô*ùbêgð ü:í�ì�ú
êgé�ô*÷�è�íÅépì�ðÀíÅéÆ÷�ø�êgíÅõCñ�ùbêgðÀèbò©ô�íÅð0ì�íÅé�ëWì�þ�ø`ñbé�ë`ú*êgð�ÿ9�­íÅé�ëWê

H � �*�H�
�
�
�	� [

H �AS Z\[ ��� ���!� 	%

� ��� F 	%

�H!

H � �*��íÅðÀê�îbêgé
ÿ
�­ó*÷�÷�è�ð0êÍé*è#ü;û$íÅé¼é*ê�ù�ñ�ì�í�è�é
û$ì�ú�ñ�ìÌì�ú*ê�ø�êÛíÅðÌñ���FPM W ���[ë�ó*ìP+.ü:ú�íÅë`ú¼ô*èGêgð"é*èbì"ô�í�î­íÅô*êÍñbépï

��F^M W ���[ë�öÅñbð�ð�ÿbW$ú*êgé;+�íÅð$ô*ê���é*êgôÍþGï ��
�	� [ � �@ûrü:ú*ê�ø�ê�� � ! �	� W !������ !��$ñ�ø�ê ��FNM W ���[ë�öÅñbð�ð0êgð:èbò9�'ÿ
� ê�ì�� þ�ê'ì�ú*êCéGó�õ+þ�ê�ø�èbò2êgô*ùbêgð ü:í�ì�ú è�é*êYêgé�ô,íÅé � ��ñbé�ô ì�ú*êYèbì�ú*ê�ø;êgé�ô,íÅé � 
�û ��! �L� W !�������!��dû
������*ÿ � è#ü

� +�� ��H � 
�
�	� [

� �3�H� 
�
�	� [

H � � �9� 	%
��

ü:ú�íÅë`úÔíÅõY÷röÅí�êgð2ì�ú�ñ�ì�� +����'F�M W íÅð�ê�îbêgé
ûrñCëWè�épì0ø`ñbô�íÅëWì�í�è�é
ÿ��

W��



� ����� â;ãYã å@
�
1�

�$êgë�ñböÅörì�ú�ñ�ìKF"íÅð�ì�ú*êKë�ñ�ø`ô�íÅé�ñböÅí�ì[ï'èbòBñ+õCíÅé�íÅõ�ó�õ ë�ó*ì^èbò
ì�ú*êKùbø`ñ�÷rú`� ó�é�ô*ê�ø2ëWè�é�ð�íÅô*ê�ø`ñ�ì�í�è�é\�pì�úGó�ð�û
�  ô*êgé*èbì0êgð+ì�ú*êÌòÓñbõCíÅö�ïÛèbòÀõCíÅé�íÅõ�ó�õ.ë�ó*ì�ð+èbòb�'ÿ � ê�ì+ì�ú*ê O:(�N�.U24�-5,6���þ�êCì�ú*êÌùbø`ñ�÷rú=èbòÀì�ú*ê
îbê�ø�ì�íÅëWêgð^ñbé�ô'êgô*ùbêgð�èbò�ì�ú*ê � �[ô�íÅõYêgé�ð�í�è�é�ñbö­ë�ó*þ�êbÿYI,ê:÷�ø�è#îbêbûGíÅéYñ;ëWè�é�ð0ì0ø`ó�ëWì�í�îbêÀü�ñgïbûGì�ú*êÀòSè�öÅö�è#ü:íÅé*ù
W$ú*ê�èbø�êgõ �SòSèbøKñbéÔê�	*ñbõY÷rö�ê;ð0ê�ê��©í�ù*ÿ W�� ñ�ì$ì�ú*ê êgé�ôÔèbò©ì�ú�íÅðÀð0êgëWì�í�è�é � �


 ��.M*4�-..	���^`_ � B 7/e8/ 3���=�/�F & � @�0 0-f�b6@ � �  1 �  �! [ 7/e8/���/P/�i�<>=�7R= � 3T@�B�0 /�B8=�/�0 36587 ��@�0 /��
�RQ���!TS ��!,'��,� @cb =4<�� / a �R$���� ��@ ��/�@ 
�/��	f � <RB /�� � <RBD$� �! � ��f �"<?7/eP7/e8/�b6@���� @ �"<RB21Yd � @	d /���7?<�/4= �

�ÓíT� �)e8/C=�7 �45 3�7?5��
��� 1 �
�	d4e_Q��

� b6@ � F�� � f	<>= �`3�� 3�7?52= 7 ��/T/ f

� b6@ � F`� � f <>= �N7 ��/T/ @cb /�0�12/4=	f	3 
 3��d/4=	f ��B�0�365�:T/K1 �
�	d4e =	f"=45 3 eD7/e ��7	/�� 3 eDB�@�0 /C@cbC/�� 3 e
365�:T/G1 �
�	d4eL<>=�/��Gd 7 
���B�0_<>=C<RB�36<A0 /�B�797�@ /�i�� 3�7�� 
`@�B /N:��4<A0�12/ �

�ÓíÅíT� �)e8/ ��@�0 /�� <RB21<b����^<�� 
 '��D3T@�B8=4<>=�7R=^@cb �

� 7/e8/ W � 36587R= ��:��4<A0�12/4=?��f

� 7/e8/ �^<RB <��!��� 
 � 36587R= � ��e <A3 e � ��/ �����@d ��< �T=*@cb*/�0�12/4=;@cb ��B 
 :�� @�3 �%@cb�Q���7/e ��7�<>= �
3 
 3��d/@��f

� <RB 7/e8/�3���=�/;F � � f b6@ � ��B 
 :�� @�3 � @cb`Q�� 7/e ��7�<>= � 365�:T/P1 �
�	d4egfP7/e8/ 7/e ��/T/%36587R=
3T@�B8=4<>=�7?<RB21�/�� 3 e_@cb�b6@�5��K<?7R=Ld ��< � �"<>=�/GB�@�B � 0
	�� 34/�B�7H/�0�12/4=�� =�/T/G7/e8/G36587R=K<RB7aH< 1:k W 
O��/@�!� �

� b6@ �!�P34/���7
��<RB =�/67�� @cb�:��4<A0�12/Gd ��7/e =^=45 3 e;7/e ��7 ��B 
 7��	@L@cbN7/e8/�� e � 
�/ ��7 ��@�=�7G@�B /
/�0�12/ <RB 3T@�� ��@�B f 7/e8/ � B�@�B��^<RB <��!��� � 
 � 36587R=�TPT�
 (?!�
 ( (/V � 
 (R!�
 ( ( 7%�N! ��7
�KVMk

�ÓíÅíÅíT� �)e8/!�!�	dgd�<RB21 �AS �,��Z\[`7
��� /4=�7/e8/N=�/67G@cb W � 36587R=_:�< 	�/�3�7?< 
�/�� 
;@�B�7�@��  � 7/e 52=_7/e8/`:��4<A0�12/�� 7 ��/T/
@cb Q���<>= � ��@�0 /��Y<>=6@���@ �ld4e <A3N7�@)"  � ��B�0`7/e8/C=�/67 @cb @�7/e8/��^36587R=C<RB '��`@�B�7�@ �  �! [-k

I,êCë�ñböÅö�ñbépïÛõYè­ô*êgö�ì�ú�ñ�ì ð�ñ�ì�íÅð4�rêgðK÷�ø�èb÷�ê�ø�ì�í�êgð �ÓíM�[íÅíÅíT�ÀíÅé;W$ú*ê�èbø�êgõ �Gÿ W ] ���/.��1..�GOg5,OP+-(�� +��-.M.
	W*�JL..���Óñbð�ð�ó�õCíÅé*ùLF,è­ô�ô �`ÿ�)Képï õYè­ô*êgö�òSèbø+ñÔð�ó*þ�òÓñbõCíÅö�ïÍèbò��  �! [gû�ð�ó�ë`ú,ì�ú�ñ�ì;ì�ú*êYþ�ø`íÅô*ùbê��~ì0ø�ê�ê
èbò�í�ì�ð:ð0ì0ø`ó�ëWì�ó*ø`ñbö
ùbø`ñ�÷rú�íÅð$ñCõYè­ô*êgöBíÅð0è�õYèbø�÷rú�íÅë�ì0è "  ñbé�ôÔü:ú*è�ð0ê+õYè­ô*êgöÅíÅé*ù'òÓñbõCíÅö�ïÆëWè�é�ð�íÅð0ì�ð$èbò
é*è�é�õCíÅé�íÅõCñbö 
,�[ë�ó*ì�ð:ñbð:íÅé W$ú*ê�èbø�êgõ �Gÿ W û�íÅðÀë�ñböÅö�êgôÍñ�����	W*�JL..�[ÿ

)Kð2ì�ú*ê�þrñbð�íÅë$òÓñbõCíÅö�ïYòSèbø�õYè­ô*êgöÅíÅé*ù+ì�ú*êKòÓñbõCíÅö�ï �  1 �  �! [�û­ü2ê ë`ú*èGè�ð0ê í�ì�ð2ð�ó*þ�òÓñbõCíÅö�ï � �  � � ���
èbò
ñböÅö �  �[ð0ê�÷rñ�ø`ñ�ì�íÅé*ù+ë�ó*ì�ð��Óí�ÿ êbÿ�ûpì�ú*ê F �[ë�ó*ì�ð�ì�ú�ñ�ì2ô*è+é*èbì2ëWø�è�ð�ð^ñbépïYèbì�ú*ê�øKF �[ë�ó*ì"�`û­ñbé�ôÌú*êgé�ëWê�òSèbø�ì�ú
ó�ð0ê ì�ú*ê+é*èbì�ñ�ì�í�è�é �0ö�è­ë�ñbö 
Cñbé�ô �tù�ö�èbþrñbö 
Yë�ó*ì�ð$ü;ÿ øgÿ ì�ÿ*ì�ú�íÅðÀòÓñbõCíÅö�ïbÿ

W �



W$ú*ø�è�ó*ù�ú*è�ó*ì�ì�ú�íÅð ð0êgëWì�í�è�é
û�í�ì;íÅð ñbð�ð�ó�õYêgô ì�ú�ñ�ì^F%& � íÅð�è­ô�ô
ÿ � èbì0êCì�ú�ñ�ì;ì�ú*êgé
ûBì�ú*êCòÓñbõCíÅö�ï
� �  � � ��� ëWè�íÅé�ë�íÅô*êgð�ü:í�ì�ú �  ÿ � ê�ì "  ô*êgé*èbì0êCì�ú*êCì0ø�ê�êÌõYè­ô*êgöÅíÅé*ùÔí�ì�ÿ �$êgë�ñböÅö�ì�ú�ñ�ì^SHZ\[,�]X �`û�òSèbø
ñbépïÔé*è�é*êgõY÷�ì[ïÆé*è­ô*ê X èbò-"  ûríÅðÀñ ��F^M W ���[ë�öÅñbð�ð$èbòH�'ÿ

) ��F M W ���[ë�ó*ì�ü:ú�íÅë`ú+íÅðYSA�[íÅé�ô�ó�ëWêgô þGï;ñG
,�[ë�ó*ì�èbò "  íÅð�ë�ñböÅö�êgôYJL.M24.0!�.M�-5 +�.���þGï � êgõCõCñ � ÿ � �ÓíT�`û
ì�ú*ê;òÓñbõCíÅö�ï"èbò�ô*ê�ùbêgé*ê�ø`ñ�ì0ê'ë�ó*ì�ð:ëWè�épì�ñbíÅé�ð$ì�ú*ê;òÓñbõCíÅö�ï"èbò©ù�ö�èbþrñbö ��F^M W ���[ë�ó*ì�ð�ÿ � èbì0ê+ì�ú�ñ�ìKñDF �[ë�ó*ì
SA�[íÅé�ô�ó�ëWêgôCþGï 
 ëWø�è�ð�ð0êgð2ñ+ô*ê�ùbêgé*ê�ø`ñ�ì0ê�ë�ó*ì SA�[íÅé�ô�ó�ëWêgôCþGï T�
 (?!�
 ( (/V�í�ò
ñbé�ôCè�é�ö�ïYí�ò 
Kþ�êgö�è�é*ù�ð�ì0è�ì�ú*ê
÷rñ�ì�ú,þ�ê�ì[ü2ê�êgé �Sþró*ì;é*èbì;íÅé�ë�öÅó�ô�íÅé*ù � 
 (©ñbé�ô 
 ( (©íÅé�"  ÿNW$úGó�ð�û�ñÔô*ê�ùbêgé*ê�ø`ñ�ì0êÌë�ó*ì;íÅð ö�è­ë�ñbö�í�ò2ñbé�ô
è�é�ö�ï"í�ò�ì�ú*ê ì[ü2è"ð0ì0ø`ó�ëWì�ó*ø`ñbö�êgô*ùbêgð$èbò$"  ô*ê���é�íÅé*ù'í�ì$ñ�ø�ê+ñbô�E�ñbëWêgépì�ÿ

�té �GêgëWì�ÿ9�Gÿ W û�ü2êÍð�ú*è#ü1ê�	*íÅð0ì0êgé�ëWêÍèbò�ñ �I�[õYè­ô*êgö�û^ü:í�ì�úÙì�ú*êÍð0ì0ø`ó�ëWì�ó*ø`ñbö�ùbø`ñ�÷rú "  û2òSèbøCì�ú*ê
ô*ê�ùbêgé*ê�ø`ñ�ì0ê;ë�ó*ì�ð6�*ø�êgë�ñböÅö�ì�ú�ñ�ì�ì�ú*è�ð0ê íÅé�ë�öÅó�ô*ê:ñböÅö�ù�ö�èbþrñbö6��F M W ���[ë�ó*ì�ð�ÿ*�téP�GêgëWì�ÿ �Gÿ 
Gû�ü2ê ð�ú*è#ü ì�ú�ñ�ì
ì�ú*ê;é*è�é�ô*ê�ùbêgé*ê�ø`ñ�ì0ê;ñbé�ôÔñYëWê�ø�ì�ñbíÅéÔð�ó*þrð0ê�ì�èbò�ö�è­ë�ñbö
ô*ê�ùbêgé*ê�ø`ñ�ì0ê ��F M W ���[ë�ó*ì�ð$ë�ñbéÔþ�ê õYè­ô*êgö�êgô"þGï
ñ ë�ñbëWì�ó�ð'ì0ø�ê�êbû^òSèbø_F�� � û^ñbé�ô þGïÐñÛì0ø�ê�êÆèbò:êgô*ùbêgð�û^ëWï­ë�ö�êgð�û^ñbé�ôÙë�ó*þ�ê"ùbø`ñ�÷rú�ð�û�òSèbøDF � � û^íÅé
ì�ú*ê'ü�ñgï ô*êgð�ëWø`í�þ�êgô íÅé;W$ú*ê�èbø�êgõ �Gÿ W ÿ ��ó*ø�ì�ú*ê�øgûBíÅé �GêgëWì�ÿV�Gÿ � û�ü2êYõYê�ø�ùbêYì�ú*ê'ì[ü2è�ñ�þ�è#îbêCõYè­ô*êgöÅð
íÅépì0èYñN
,�[ö�ê�îbêgö
ë�ñbëWì�ó�ð$õYè­ô*êgö�ñbé�ôÆð�ú*è#üAì�ú�ñ�ì�ì�ú*ê ëWè�é�ð0ì0ø`ó�ëWì0êgôÔõYè­ô*êgö�íÅð2ëWè�é�ô*êgé�ð0êgôÔñbé�ôÆíÅð�öÅíÅé*êgñ�ø
íÅé%$� �! � û�ì�úGó�ð���é�íÅð�ú�íÅé*ùÍì0è,÷�ø�è#îbê W$ú*ê�èbø�êgõ �Gÿ W ÿ��©íÅé�ñböÅö�ïbû�íÅé �GêgëWì�ÿ	�Gÿ � û^ü2êÔð�ú*è#ü1ú*è#ü;û^ó�ð�íÅé*ù
ñ 
,�[ö�ê�îbêgö�ë�ñbëWì�ó�ð ì0ø�ê�êCõYè­ô*êgö�û�ì0èÍõCñbíÅépì�ñbíÅéÛê��"ë�í�êgépì�ö�ïÍì�ú*ê ��F��KM 
 ���[ë�öÅñbð�ð0êgð;ó�é�ô*ê�ø�íÅé�ð0ê�ø�ì�í�è�é�ð:èbò
êgô*ùbêgð$íÅépì0è��^�*òSèbø�ì�ú�íÅð2÷ró*ø�÷�è�ð0êbûGü2ê�ê�	­ì0êgé�ôÆì�ú*ê;ñbö�ùbèbø`í�ì�ú�õ8òSèbø�ì�ú*ê;ë�ñbð0ê�F�� � W 
 W�� �~û­÷�ø�êgð0ê�ø�î­íÅé*ù
í�ì�ð$ëWè�õY÷rö�ê�	*í�ì[ïbÿ

����� ���
	���
�����������	�������������������� �
��!

�*èbø ñD
,�[ë�ó*ì>� ��T�
 (?!�
 ( (/V�èbò "  û�ö�ê�ì&� �"���$ô*êgé*èbì0ê�ì�ú*ê+÷rñ�ì�úÛëWè�é�ð�íÅð0ì�íÅé*ùYèbò 
 (?!�
 ( (Óû�ñbé�ôÍì�ú*ê+êgô*ùbêgð
èbò©ì�ú*ê ÷rñ�ì�úÔþ�ê�ì[ü2ê�êgéÍì�ú*êgõ íÅé�"  ÿ

� ..	 	W5 ��^\]��V/67 �*��T�
 (?!�
 ( (/V;:T/ �N
 � 36587 @cb "  ��e <A3 e`S � <RB�0�5 34/4= � ��FNM W ��� 36587H+ @cb �of ��B�0
�d/67 � �"���	� X [ !�X � !������ !�X �Pk �V/67 52=���/���@ 
�/C7/e8/�/�0�12/4=C@cb � �"����f ��B�0_0 /�B�@�7 /�:�
 � � 7/e8/ ��/4=45 �]7?<RB21
3T@�B B /�3�7 /�0�3T@��Gd8@�B /�B�7^3T@�B�7
��<RB <RB21�X � ��B�0%:�
 ; ��<?7R=Kd ��/�<��!��12/_SHZ\[/��� ����f�� � W !������ !��,k �)e8/�B
7/e8/�=45�:4=�/67R=G; ��d � ��7?<?7?<A@�B  �f���B�0 7/e8/7h65 @�7?<�/�B�7H1 �
�	d4eP�#"�@cb^7/e <>=Ed � ��7?<?7?<A@�B%<>= �P3 
 3��d/ �"<?7/e @�B /
/�0�12/^@cb �9/�< 1 e27  Z\[� ��B�0������Y7/e8/N@�7/e8/��N/�0�12/4=^@cb �9/�< 1 e27  �! [� f ��e8/���/N7/e8/ 5 B <A@�B�@cb 7/e8/^7��	@Kd � ��7R=
3T@�B B /�3�7 /�0P:�
D7/e8/N/�0�12/�@cb �9/�< 1 e27  Z\[� <RBL�#" 0 /�jHB /4= +7k��U�*èbø�íÅöÅöÅó�ð0ì0ø`ñ�ì�í�è�é"ð0ê�ê��©í�ù*ÿ  ÿ �

[ �-*�*4m�� �té èbø`ô*ê�øÍì0èF÷�ø�è#îbê=ì�ú�íÅð � êgõCõCñ­û í�ìÍíÅðÔð�ó �"ë�í�êgépìÔì0è¼ð�ú*è#ü�ì�ú�ñ�ì3H �/; [ !B; �,� �
 Z\[� ûH �/; � !B; � ! [ �H�

 �! [� òSèbø�� � W !������ !�� 	 W ûrñbé�ô�H �/; � !B; 
/�H� 	Yèbì�ú*ê�ø�ü:íÅð0êbÿ
�Kþrð0ê�ø�îbê�ì�ú�ñ�ì�ì�ú*êYë�ó*ì ô*ê���é*êgô�þGïÍêgñbë`ú,èbò�; [ ñbé�ô ; ��íÅðKñPF �[ë�ó*ì�ûBñbé�ôÛì�ú*ê'ë�ó*ì ô*ê���é*êgô�þGï

; [ 1 ; ��íÅð$ñ ��F�M W ���[ë�ó*ì�ÿ9W$úGó�ð�û*þGï � êgõCõCñ � ÿ W �ÓíT�`û1H �/; [ !B; �,�H�
 Z\[� ÿ

W� 



λ−1

__
2

λ+1 __
2

λ+1

B

2 B

1 B r

ε’
B

"
__

r-1

λ+1 __
2

λ+1

2

ε

__

2

rX

r-1X2X

1X

2 N

N

r-1

1
N

N

r

C C

P(C)

λ λ

�©í�ù�ó*ø�ê  2� |�� � jp}~a@ktw�a@n e#o+a@eKa@s�]À_�k@e�egf�egf
Ë�]`i�i w � c ybc

�­ó*÷�÷�è�ð0êCíÅéÐé*ê�ù�ñ�ì�í�è�éÐì�ú�ñ�ì�ì�ú*ê�ø�ê"ñ�ø�ê ��ñbé�ô �*û W - � - �
	.
Gû � M 
 - � - �­û�ð�ó�ë`ú=ì�ú�ñ�ì
H �/; � !B; 
/� ��	­ÿ	W$ú*êgéÆü2ê;èbþ�ì�ñbíÅéÍñCëWè�épì0ø`ñbô�íÅëWì�í�è�é
û�ð�íÅé�ëWê

F & H �/; � ! [ �H� H �
�
�
� � [

; � � M H �
�
�
� � � ! �

; � � 	%
 H �
�
�
� � [

; � !
�
�
� � � ! �

; � � -

 F 	%
O� F 	 W


 M H �/; � !B; 
/�!�H�'F�M W 	�
 H �/; � !B; 
/�=& F��

W$úGó�ð�H �/; � !B; � ! [ �"�'F 	WH �/; [ !B; ���H�'F 	  Z\[� �  �! [� û*òSèbø�� � W !������ !�� 	 W ÿ��

� *4�-*;���/5,� � ��^ 	 �V/67 �':T/ � � � 36587 @cb "  ��e <A3 e`S � <RB�0�5 34/4= � ��F^M W ��� 36587K@cb �7k �)e8/�B ��B 
`7��	@
/�0�12/4=�@cb � �"����b6@ � � �`36587 @cb&"  f ��e <A3 eDS � <RB�0�5 34/4= � ��F^M W ��� 36587 @cb �7k

� ê�ìKó�ð$ëWè�é�ð�íÅô*ê�øÀì�ú*ê�ð0ê�ì$èbò©÷rñ�ì�ú�ð � �"���`û�òSèbøKñböÅöV
,�[ë�ó*ì�ð��,èbò$"  ì�ú�ñ�ìGSA�[íÅé�ô�ó�ëWê ��F^M W ���[ë�ó*ì�ð
èbò	�'ÿ"I,ê+ë�ñböÅöBð�ó�ë`úÍñY÷rñ�ì�ú�24.0!�.M�-5 +-��!�2�í�ò©í�ìÀíÅð$íÅé�ë�öÅó�ð�í�è�é �[õCñ/	*íÅõCñbörñbõYè�é*ùCì�ú*è�ð0ê;÷rñ�ì�ú�ð�ÿ

� ..	 	W5 ��^�� � �	@^12/�B /��
��7?<RB21Kd ��7/e =Ye � 
�/ ��7 ��@�=�7K@�B /N/�0�12/ <RB 3T@�� ��@�B1k

[ �-*�*4m��'�­ó*÷�÷�è�ð0êbû:íÅé é*ê�ù�ñ�ì�í�è�é
ûKì�ú�ñ�ìÔì[ü2èFùbêgé*ê�ø`ñ�ì�íÅé*ùÙ÷rñ�ì�ú�ð � (�ñbé�ô � ( (�ú�ñgîbê=ñ�ìÍö�êgñbð0ìÔì[ü2è
ð0ì0ø`ó�ëWì�ó*ø`ñbö©êgô*ùbêgð+íÅé ëWè�õCõYè�é
ÿ�W$ú*êgé ì�ú*êgí�ø;íÅépì0ê�ø`ð0êgëWì�í�è�é=íÅð ñÔ÷rñ�ì�ú,èbò�ö�êgé*ùbì�ú,ñ�ì+ö�êgñbð0ì ì[ü2è*û©ð�ñgï
� (�� � ( (�� �]X���!�������!�X��H�`û $ &.
Gÿ

� ê�ì�ó�ð��rø`ð0ì©ð�ú*è#üFì�ú�ñ�ì$� (­ñbé�ô)� ( (­ñ�ø�ê$é*èbì�ëWè�épì�ñbíÅé*êgôYþ�èbì�ú'íÅé'ñ�÷rñ�ì�ú'èbò�"  ÿ"O2ï�õCñ/	*íÅõCñböÅí�ì[ïbû
� ( �# � ( (�ñbé�ô � ( ( �# � (Óÿ )Kð�ð�ó�õYêbû�íÅéÍé*ê�ù�ñ�ì�í�è�é
û�ì�ú�ñ�ì&� (.1 � ( (�íÅð:ñC÷rñ�ì�úÛñbé�ô
ûrü;ÿ ö�ÿ è*ÿ ù*ÿ�û�ì�ú�ñ�ì9X��
íÅðÀì�ú*ê+êgé�ô�é*è­ô*ê èbò-� (�ñbé�ô�X��;íÅðÀì�ú*ê;êgé�ô�é*è­ô*ê;èbò-� ( (?��ö�ê�ì&
 � � �]X���!�X [ �`û�
��G� �]X�� Z\[ !�X��H� �Óð0ê�ê
�©í�ù*ÿ � �Óñ��!�`ÿ	I,ê;ð�ú*è#ü ì�ú�ñ�ìÀì�ú*êKì[ü2èYì0ê�ø`õCíÅé�ñbö�ð0ì0ø`ó�ëWì�ó*ø`ñbö�êgô*ùbêgð 
 (?!�
 ( (�èbò�� (41)� ( (�û­ü:ú*ê�ø�ê 
 (�7%� (Óû

 ( (�7%� ( (ÓûpòSèbø`õ(ñ�
,�[ë�ó*ì�èbò "  ì�ú�ñ�ì9SA�[íÅé�ô�ó�ëWêgð�ñ ��F M W ���[ë�ó*ì^èbòV�'ûpëWè�épì0ø`ñbô�íÅëWì�íÅé*ù;ì�ú*ê:õCñ/	*íÅõCñböÅí�ì[ï
èbò � (�ñbé�ô�èbò$� ( (�ÿ��Kþrð0ê�ø�îbê�ì�ú�ñ�ìKì�ú*ê�ë�ó*ì�ðC+ ( � SHZ\[,� T�
 (A!�
���VD�$ñbé�ô + ( ( � SHZ\[/� T�
 ( (?!�
 �-VD�$òSèbø`õ ñ

W��



2

N’’
λ−1

λ−1

q

2

0

N

’

1

’’

B

N

B
B

ε

2

ε
q

ε

0 1

N’ B

λλ

εq

P’
P’’

0
N

B’

B"

N
2

(a) (b)

0
N

1N
q-1N

Nq

C’ C’’

�©í�ù�ó*ø�ê �2� |�i�_Gez}@}[n È�n � n a~¾;egf
wK� e#o�½�n oza@]`kt}[]dm0a@n e#o�egfra~»�e�½#� e#Èpwg�­_pw�a@sp}`c

÷rñbí�ø�èbòBëWø�è�ð�ð�íÅé*ù ��FKM W ���[ë�ó*ì�ð�èbòV�'ÿ���é*ê$èbò�ì�ú*êKëWèbø`é*ê�ø2ë�ó*ì�ð^èbò�ì�ú*êgí�ø2ð�cGó�ñ�ø�ê:íÅð	SA�[íÅé�ô�ó�ëWêgôYþGïYì�ú*ê

,�[ë�ó*ì�T�
 (?!�
 ( (/V�ÿ"O2ïCç2èbø�è�öÅöÅñ�ø�ï^�Gÿ � ûpì�ú*êÀèbì�ú*ê�ø�ì�ú*ø�ê�ê$ëWèbø`é*ê�ø^ë�ó*ì�ð�ñ�ø�ê$ñböÅö(��F	M W ���[ë�ó*ì�ð�û­ð�íÅé�ëWê�êgñbë`úCèbò
ì�ú*êgõ íÅð SA�[íÅé�ô�ó�ëWêgôCþGïÌñ^
,�[ë�ó*ì�èbò "  ì�ú�ñ�ì�ëWè�é�ð�íÅð0ì�ð2èbòBì[ü2è'êgô*ùbêgð2þ�êgö�è�é*ù�íÅé*ù;þ�èbì�úÌì0è)� (rèbø�þ�èbì�ú
ì0è � ( (Óÿ���é*ê+ë�ñbéÔêgñbð�íÅö�ï"îbê�ø`í�òSï"ì�ú�ñ�ì$ì�ú�íÅð�û*ì0èbùbê�ì�ú*ê�øKü:í�ì�úÆì�ú*ê;ê�cGó�ñ�ì�í�è�é�ð��A
 ��ñbé�ô � � �`û�íÅõY÷rö�ïCì�ú�ñ�ì
ñböÅö�ì�ú*ê+ëWèbø`é*ê�ø:ë�ó*ì�ð:íÅéÆì�ú*ê�+ (R!4+ ( ( �[ð�cGó�ñ�ø�ê+ñ�ø�ê ��F^M W ���[ë�ó*ì�ð�ûrü:ú�íÅë`ú ��é�íÅð�ú*êgð2ì�ú*ê+ë�ó*ø�ø�êgépìÀ÷�ø�èGèbò@ÿ

� è#ü;û�ð�íÅé�ëWê � (�ñbé�ô � ( (�ñ�ø�ê�é*èbìÀëWè�épì�ñbíÅé*êgôÆþ�èbì�úÆíÅé"ñbépïÌ÷rñ�ì�ú"èbò "  û*ñ�ì$ö�êgñbð0ì2è�é*ê�èbò�X���!�X��#û
ð�ñgïPX��zû©ú�ñbð ì[ü2è ñbô�E�ñbëWêgépì�é*è­ô*êgð X�(?!�X�( (Óû�ü:ú*ê�ø�ê X�(�7 � ( �&� ( (�ñbé�ôLX�( (�7 � ( ( �&� (Óÿ � ê�ì � �
þ�êCì�ú*êÌþ�ø`ñbé�ë`úÐú�ñbé*ù�íÅé*ùÍè�é;X�� Z\[ ñbé�ôÐëWè�épì�ñbíÅé�íÅé*ùDX��gû�ñbé�ôÐö�ê�ì �"(I�Sø�êgð0÷Bÿ�û �"( (V��þ�êÌì�ú*êÌþ�ø`ñbé�ë`úú�ñbé*ù�íÅé*ù"è�é`X��+ñbé�ô ëWè�épì�ñbíÅé�íÅé*ù^X�(L�Sø�êgð0÷Bÿ�û8X�( ( ���Óð0ê�ê �©í�ù*ÿ � �Sþ;�!�T�Bì�ú*êgð0ê'þ�ø`ñbé�ë`ú*êgð�ñ�ø�êYô�íÅðRE0è�íÅépì�ÿ
W$ú*êgé
û*þGï � êgõCõCñ � ÿ W û

H �AS Z\[ ��� �H�T!TS Z\[ ��� ( �!�H� H �AS Z\[ ��� �H�T!TS Z\[ ��� ( ( �!�H� F 	 W

 � � � �

� ê�ìE; �V�fSHZ\[,��� �9�`û�ü:ú*ê�ø�ê�� ��íÅð�ì�ú*ê+ëWè�é�é*êgëWì0êgô�ëWè�õY÷�è�é*êgépì$ëWè�épì�ñbíÅé�íÅé*ùCX �©íÅé
"  ��T �]X���!�X [ �T!,�]X [ !�X � ��V�û �b�)	 ! W !T
Gÿ �Kþrð0ê�ø�îbêYì�ú�ñ�ì�T9;!��!B; [ !B; � VÌíÅð ñÆ÷rñ�ø�ì�í�ì�í�è�é èbò  Yû�ñbé�ôì�ú�ñ�ìGH �/;!�,�H� H �/; � �H�'F
ÿ	O2ï � � �`û1H �/;!��!B; � �	& F 	 W ûrñbé�ôÔì�úGó�ðÀü2ê+ú�ñgîbê

H �/; [ �"� H �/;!�/�\M H �/; � � 	%
 H �/;!��!B; � �H�f
 F 	%
 H �/;!��!B; � � - 
2!
ñCëWè�épì0ø`ñbô�íÅëWì�í�è�éÍð�íÅé�ëWê�F & � ÿ��

O2ïÆì�ú�íÅð � êgõCõCñCñbé�ô�ç2èbø�è�öÅöÅñ�ø�ï`�Gÿ � ûrì�ú*ê+ð0ê�ì$èbò�ùbêgé*ê�ø`ñ�ì�íÅé*ùC÷rñ�ì�ú�ð$íÅðÀñ �I�[õYè­ô*êgö�ÿ

 ..	W5,�-"#�	W$ú*ê�ð�ó*ùbùbêgð0ì0êgôYø�ê�÷�ø�êgð0êgépì�ñ�ì�í�è�é'èbò�ì�ú*êÀô*ê�ùbêgé*ê�ø`ñ�ì0ê$ë�ó*ì�ð�íÅð©ñböÅõYè�ð0ì©þrí E0êgëWì�í�îbêbÿ W$ú*ê�è�é�ö�ï
ë�ñbð0êÀèbò�ñ�ô*è�ó*þrö�ê^ø�ê�÷�ø�êgð0êgépì�ñ�ì�í�è�éYë�ñbé'è­ë�ë�ó*ø�òSèbø©ì[ü2è;ô�íÅðRE0è�íÅépì�÷rñbí�ø`ð�èbòrêgô*ùbêgð�íÅé�ë�íÅô*êgépì�ì0è;ñbé'êgõY÷�ì[ï
é*è­ô*ê:èbò�ô*ê�ùbø�ê�ê � íÅé "  ÿ*�$êgë�ñböÅörì�ú�ñ�ì�òSèbø F"è­ô�ô
û­é*è�ì[ü2è_F �[ë�ó*ì�ð�ëWø�è�ð�ð�ÿHW$úGó�ð�û­í�òY+'�F> �/;L!GC; ��íÅð
ñ'ô*ê�ùbêgé*ê�ø`ñ�ì0ê ��F M W ���[ë�ó*ì�û�ñbé�ô ; ú�ñbð�ñ+÷rñ�ø�ì�í�ì�í�è�é"íÅépì0è'ì[ü2èYð0ê�ì�ð ; [ !B; � èbò�ô*ê�ùbø�ê�ê F"êgñbë`ú
û*ì�ú*êgéì�ú�íÅð$÷rñ�ø�ì�í�ì�í�è�éÍíÅð:ó�é�ídcGó*êbÿ9W$úGó�ð�ûrñÌô*è�ó*þrö�ê ø�ê�÷�ø�êgð0êgépì�ñ�ì�í�è�éÛë�ñbé�è­ë�ë�ó*øKè�é�ö�ïÆí�ò�ñböÅð0è C; ú�ñbð:ñböÅð0è"ñ
�Óó�é�ídcGó*ê/�À÷rñ�ø�ì�í�ì�í�è�é íÅépì0èÆì[ü2èÍð0ê�ì�ð<;�([ !B;�(� èbò2ô*ê�ùbø�ê�êDF êgñbë`ú
ÿ��­íÅõY÷rö�ê�ëWè�õY÷ró*ì�ñ�ì�í�è�é�ð�ð�ú*è#ü ì�ú�ñ�ìì�ú*ê`cGó*èbì�í�êgépì�ùbø`ñ�÷rúÐèbò$ì�ú*êÆ÷rñ�ø�ì�í�ì�í�è�éUT9; [ !B; � !B;�([ !B;�(� VÔíÅð�ñÛð�cGó�ñ�ø�ê"ü:í�ì�ú=ü2êgí�ù�úpì�ð'ñbð'òSè�öÅö�è#ü:ð �



	



êgñbë`úÔô�íÅñ�ùbè�é�ñbö�êgô*ùbêKèbòBü2êgí�ù�úpì W &�! -
 Z\[� û­ì[ü2è�èb÷�÷�è�ð�í�ì0êKð�íÅô*ê$êgô*ùbêgð2èbòBü2êgí�ù�úpì

 Z\[� ûGü:ú�íÅö�ê$ì�ú*êèbì�ú*ê�ø;ì[ü2èÍð�íÅô*ê'êgô*ùbêgð èbò^ü2êgí�ù�úpì  �! [� 	 !^ÿ �té ÷rñ�ø�ì�íÅë�ó�öÅñ�øgû�ì�ú*ê�ø�êYíÅð é*èLF �[ë�ó*ì þ�ê�ì[ü2ê�êgé=ñbépïÛì[ü2è
èbò^ì�ú*ê'òSè�ó*ø�ëWèbø`é*ê�ø`ð�ÿCW$úGó�ðKì�ú*êYëWèbø`é*ê�ø ë�ó*ì�ð�òSèbø`õ7ñÆé*êgí�ù�úpþ�èbøKùbø�è�ó*÷ ü:ú�íÅë`ú ëWèbø�ø�êgð0÷�è�é�ô�ð:ì0èÔñbé
êgõY÷�ì[ïÔé*è­ô*ê�èbò$"  èbò�ô*ê�ùbø�ê�ê � ÿ

I,ê é*è#ü�êgð0ì�ñ�þröÅíÅð�úAöÅíÅé*êgñ�ø`í�ì[ï¼èbò�ì�ú�íÅð��I�[õYè­ô*êgö íÅé $� �! � ÿ �$êgë�ñböÅö ì�ú�ñ�ìÍì�ú*êÐð�í J�ê,èbò "  íÅð
a �R$� �! [ �H�'a �R$� �! � �T��ì�ú*ê�ø�ê�òSèbø�êbûrí�ì$íÅðÀð�ó �"ë�í�êgépìÀì0èC÷�ø�è#îbê�öÅíÅé*êgñ�ø`í�ì[ïÌíÅé � � �#"

 � � ÿ

� ..	 	W5 ��^ � � =�7 �45 3�7?5��
���"/�0�12/N:T/�� @�B21�= 7�@���7 ��@�=�71b6@�5�� d ��7/e =^@cb �(< bGF�� � f ��B�0D7�@���7 ��@�=�7
7/e ��/T/Ed ��7/e =N@cb �(< bGF`� � k

[ �-*�*4m�� � ê�ì 
"þ�êCñ�ð0ì0ø`ó�ëWì�ó*ø`ñbö�êgô*ùbêÌèbò "  û©ñbé�ô=ö�ê�ì � ì�ú*ê`F �[ë�ó*ì+èbòb� SA�[íÅé�ô�ó�ëWêgô,þGï 
�ÿ � ê�ì
� � �]X���!�X [ !������ !�X��H�+þ�êÔñ ÷rñ�ì�úFíÅé � ëWè�épì�ñbíÅé�íÅé*ù 
�û�ñbé�ô%ö�ê�ì_+ �Kþ�êÆì�ú*êÍë�ó*ì_SA�[íÅé�ô�ó�ëWêgôÙþGï
�]X � Z\[ !�X ���`û � � W !������ ! $ ÿ O2ï � êgõCõCñ � ÿ W �ÓíT�`û � + [ � + � � �

 Z\[� ÿ �Kþrð0ê�ø�îbê"ì�ú�ñ�ì�û�òSèbøYñbépï � �
W !������ ! $ ûY+ [ �;+ �o#-+ �@ÿ �téÛ÷rñ�ø�ì�íÅë�ó�öÅñ�øgû�ì�ú*êYð0ê�ì�+ [ �*+ � èbò

 Z\[� êgô*ùbêgð;íÅðKëWè�épì�ñbíÅé*êgô,íÅé �'ÿ O2ï
ì�ú*êKõCñ/	*íÅõCñböÅí�ì[ï'èbò
ì�ú*ê:÷rñ�ì�ú�ð2íÅé �+ûGòSèbø^ì[ü2èYô�íÅð0ì�íÅé�ëWì�÷rñ�ì�ú�ð2íÅé �Að�ó�ë`ú"ð0ê�ì�ð2ñ�ø�ê�ô�íÅð0ì�íÅé�ëWì��Sþró*ì2é*èbì
é*êgëWêgð�ð�ñ�ø`íÅö�ï�ô�íÅðRE0è�íÅépì"�`ÿ �*èbø^F*� � ú*è�öÅô�ð  Z\[� � W û
ü:ú�íÅë`ú íÅõY÷röÅí�êgð$ì�ú�ñ�ì ì�ú*è�ð0êYð0ê�ì�ð;ñ�ø�êYô�íÅðRE0è�íÅépì�ÿ
�:êgé�ëWêbûrí�òHFD� � ì�ú*êgéÔì�ú*ê�ø�ê;ë�ñbéÍþ�ê;ñ�ì:õYè�ð0ì$ì�ú*ø�ê�ê ÷rñ�ì�ú�ð$íÅé �IëWè�épì�ñbíÅé�íÅé*ù 
�ÿ

)Kð�ð�ó�õYê�é*è#üIì�ú�ñ�ìCF � � û
ñbé�ôÛö�ê�ì 
�� �]X�(?!�X�( ( �`ÿC�­íÅé�ëWê�ñbépïÍì[ü2èÆ÷rñ�ì�ú�ðKíÅé � ëWè�épì�ñbíÅé�íÅé*ù 

ú�ñgîbêYé*è"èbì�ú*ê�ø ð0ì0ø`ó�ëWì�ó*ø`ñbö�êgô*ùbê'íÅéÛëWè�õCõYè�é
û
í�ìKíÅðKð�ó �"ë�í�êgépìKì0èÆð�ú*è#üIì�ú�ñ�ìKì�ú*ê�ø�ê'ñ�ø�êYñ�ì�õYè�ð0ì �
ð0ì0ø`ó�ëWì�ó*ø`ñbö�êgô*ùbêgðÀíÅé�ë�íÅô*êgépì^ì0è 
;ð�ó�ë`ú"ì�ú�ñ�ì�êgñbë`úÔèbò�ì�ú*êgõ þ�êgö�è�é*ù�ð2ì0èYð0è�õYê�÷rñ�ì�úÆèbò � ëWè�épì�ñbíÅé�íÅé*ù

�ÿ �*èbø+ì�ú�íÅð�÷ró*ø�÷�è�ð0êbû
ü2êC÷�ø�è#îbêYì�ú�ñ�ì;êgñbë`ú=èbò"X�(R!�X�( (�íÅð íÅé�ë�íÅô*êgépì�ì0è�ñ�ì;õYè�ð0ì;ì[ü2è�ð�ó�ë`ú,êgô*ùbêgð�ÿ
I,ê+ù�í�îbê;ñY÷�ø�èGèbò�òSèbø	X�( (*�Sì�ú*ê;÷�ø�èGèbò�òSèbø	X�(
íÅðÀð�íÅõCíÅöÅñ�ø��`ÿ

�­ó*÷�÷�è�ð0êbû©íÅéÐé*ê�ù�ñ�ì�í�è�é
û©ì�ú�ñ�ì�ì�ú�íÅð+íÅð�é*èbì�ð0è*ÿ;W$ú*êgé=ì�ú*ê�ø�ê"ñ�ø�ê"ì�ú*ø�ê�êÆð0ì0ø`ó�ëWì�ó*ø`ñbö�êgô*ùbêgð�û�ð�ñgïbû

 �H� �]X�( (?!�X ���`û �K� W !T
2! � û�ð�ó�ë`ú�ì�ú�ñ�ì�êgñbë`ú,ë�ó*ìoT�
 !�
 �cV�û � � W !T
2! � ûYSA�[íÅé�ô�ó�ëWêgð�ñ ��F�M W ���[ë�ó*ì èbò
�'ÿ � ê�ì "�(R!�"�( (?!�" [ !�" � !�" � þ�ê$ì�ú*êKëWè�é�é*êgëWì0êgôÆëWè�õY÷�è�é*êgépì�ð2èbò�"  ��T�
 !�
 [ !�
 � !�
 � V�ûGü:ú*ê�ø�ê	X�(�7,"�(Óû
X�( ("7 "�( (Óû�ñbé�ôPX �$7 " �[û �G� W !T
2! � �Óð0ê�ê �©í�ù*ÿ W 	��`ÿ`�­íÅé�ëWê'H �ASHZ\[D�#"�( �!� � H �ASHZ\[/�#" ���!� � FÐñbé�ô
H �AS Z\[ �#" ( 1 " �3�!�H�'F M W ûGì�ú*êgé
ûpþGï � êgõCõCñ � ÿ W �ÓíT�`û0H �AS Z\[ �#" ( �T!TS Z\[ �#" ���!�H�  Z\[� û � � W !T
2! � ÿ9O�ó*ì
ì�ú*êgé

F`� H �AS Z\[ �#" ( �!�9& ��
�	� [

H �AS Z\[ �#" ( �T!TS Z\[ �#" ���!�H� � F 	 W

 !

ñCëWè�épì0ø`ñbô�íÅëWì�í�è�é
û�ð�íÅé�ëWê�F � � ÿ��
W$ú*ê ê�	*ñbõY÷rö�êgð$íÅé �©í�ù*ÿ W 	
�Óñ­û þ;�Àð�ú*è#ü ì�ú�ñ�ì$ì�ú*ê;þ�è�ó�é�ô�ð�íÅé � êgõCõCñ��Gÿ �Cñ�ø�ê ì�í�ù�úpì�ÿ

� *4�-*;���/5,� � ��^ � �)e8/_7�@�7
��� �d/�B21 7/e�@cb�7/e8/<d ��7/e =�<RB � <>= ��7���@�=�7 � ��� � �#"  � ��	 W � � e8/�B�34/ fG7/e8/�< �
B 5 �_:T/��C<>= ��7 ��@�=�7"
O��� � �#"  � ��	 W � k


 W



λ−1
2

λ−1
2

λ−1
2

λ+1

2
λ+1

2
λ+1

2
λ+1

2
λ−3

2
λ−3

λ

2N’
T’’

N
T

TT

T’

1 2

3

2

N N

3

N’’

1

2

2

2

2

(a) (b) (c)

�©í�ù�ó*ø�ê W 	 � ÏUwzÑ©|�� � jp}~a@ktw�a@n e#o'a@e a@s�]$_�k@e�egf
egfBË�]`i�i w � c � Ä�ÏÅÈ�u mdÑ�]�×�wgi�_�� ]d}�}[s�e�»�n o�½�a@spw�a^a@s�]$ÈGe#j�op �}^n o
Ë�]`i�i w � c � wgk@]2a@n ½#sza ��ÏÅÈGÑ�Ê�� x�u�ÏUmdÑ�Ê+Ø=x�c

����� ���
	���
�������������� � 	������������������ � �
��!

I,ê�é*è#ü ì�ó*ø`éÔì0èÌð0ì�ó�ô*ïÆé*è�é�ô*ê�ùbêgé*ê�ø`ñ�ì0ê ��F^M W ���[ë�ó*ì�ð�ÿ � ê�ì:ó�ð$ë�ñböÅöBñ ��F�M W ���[ë�ó*ì .M�9�9.0!1+-�/5
�©í�ò�í�ì
íÅðÀé*è�é�ô*ê�ùbêgé*ê�ø`ñ�ì0ê+èbø:íÅðÀñCô*ê�ùbêgé*ê�ø`ñ�ì0ê�ëWèbø`é*ê�ø:ë�ó*ì:íÅéÆì�ú*ê;ð�cGó�ñ�ø�ê èbò©ì[ü2èÌëWø�è�ð�ð�íÅé*ùCé*è�é�ô*ê�ùbêgé*ê�ø`ñ�ì0ê
��F M W ���[ë�ó*ì�ð�ÿ9)Kö�ì�ú*è�ó*ù�ú"ì�ú*ê;öÅñ�ì0ì0ê�ø:ñ�ø�ê;ñbö�ø�êgñbô*ï"õYè­ô*êgö�êgôÆíÅé"ì�ú*ê �I�[õYè­ô*êgö�û­ü2ê;ñbô�ôÆì�ú*êgõ ì0èCì�ú*ê
é*è�é�ô*ê�ùbêgé*ê�ø`ñ�ì0ê'ë�ó*ì�ð�û�ð�íÅé�ëWêbû�ñbð:ü2ê'ð�ú*è#ü;ûrì�ú*ê+èbþ�ì�ñbíÅé*êgô�òÓñbõCíÅö�ï"èbò�êgð�ð0êgépì�íÅñbö�ë�ó*ì�ð:íÅð:õYè­ô*êgö�êgôÍþGï
ñCë�ñbëWì�ó�ð$ì0ø�ê�ê+í�òHF � � û�ñbé�ôÆþGïÆè�é�ö�ï"ñCð�öÅí�ù�úpì�ö�ï"õYèbø�ê+ëWè�õY÷röÅíÅë�ñ�ì0êgôÍõYè­ô*êgö
í�òHFD� � ÿ9W$ú*ê òÓñbõCíÅö�ï
èbò�é*è�é�ô*ê�ùbêgé*ê�ø`ñ�ì0ê+ë�ó*ì�ðÀè�é�ö�ïbû�ô*èGêgð$é*èbì:ú�ñgîbêbû�íÅéÆùbêgé*ê�ø`ñbö�ûrð�ó�ë`úÍõYè­ô*êgöÅð�ÿ

� èbì0ê ì�ú�ñ�ì$ñbépïÌêgð�ð0êgépì�íÅñbö
ë�ó*ìÀíÅð�ö�è­ë�ñbö�ÿ��té�ô*ê�êgô
û­þGï � êgõCõCñ � ÿ � �ÓíT�`ûrñbépï"é*è�é�ô*ê�ùbêgé*ê�ø`ñ�ì0ê;ë�ó*ìÀíÅð
ö�è­ë�ñböA�
ì�úGó�ð�û�þGï � êgõCõCñ � ÿ W ûBñbépïÛëWèbø`é*ê�ø ë�ó*ì íÅéÛñÆð�cGó�ñ�ø�ê�èbò2ñÌ÷rñbí�ø�èbò^ëWø�è�ð�ð�íÅé*ùÆé*è�é�ô*ê�ùbêgé*ê�ø`ñ�ì0ê
ë�ó*ì�ð�íÅð©ñböÅð0è ö�è­ë�ñbö�ÿ�ç�ö�êgñ�ø`ö�ïbû�ñbépï�õYè­ô*êgöGòSèbø©ì�ú*ê�êgð�ð0êgépì�íÅñbö*ë�ó*ì�ð©÷röÅó�ð�ñ �I�[õYè­ô*êgöGòSèbø©ì�ú*ê$ô*ê�ùbêgé*ê�ø`ñ�ì0ê
ë�ó*ì�ð+ø�ê�÷�ø�êgð0êgépì�û©ì0èbùbê�ì�ú*ê�øgû�ñböÅö�ì�ú*ê ��FDM W ���[ë�ó*ì�ð�ÿ � ê�ì�ó�ð+ô*êgé*èbì0êÌþGï C� ì�ú*êÌòÓñbõCíÅö�ïÛèbòÀêgð�ð0êgépì�íÅñbö
��F�M W ���[ë�ó*ì�ð�ÿ �Kþrð0ê�ø�îbê�ì�ú�ñ�ì ì�ú*ê �1C� 1 �  ���[ñ�ì0è�õCð+ñ�ø�êbE�ó�ð0ìKì�ú*ê ��F�M 
 ���[ë�öÅñbð�ð0êgð èbòK�'ûBð�íÅé�ëWê'é*è
ô*ê�ùbêgé*ê�ø`ñ�ì0ê�ë�ó*ì$ô�í�î­íÅô*êgð�ñ ��F^M W ���[ë�öÅñbð�ð�ÿ

�té�ü:ú�ñ�ìKòSè�öÅö�è#ü:ð�ûrü2ê'ëWè�é�ð0ì0ø`ó�ëWì�ñ"õYè­ô*êgö�òSèbø�C� 1 �  ñbðKñÌ÷röÅñbépì�õYè­ô*êgöBþrñbð0êgô�è�é "  ÿGW$ú*ê
ëWè�õY÷�è�é*êgépì�ð�ü;ÿ øgÿ ì�ÿ "  ñ�ø�ê ë�ñböÅö�êgô .���� _;0 �	Og*;	W6�*1!�.0!1+���èbò"� �Sì�ú�íÅð�íÅð�ñ�ùbêgé*ê�ø`ñböÅí Jgñ�ì�í�è�éÆèbò�ì�ú*ê
ëWè�é�ëWê�÷�ì:èbò�ñ � �[ëWè�õY÷�è�é*êgépìKð�ó*ùbùbêgð0ì0êgô�íÅé�
 W�� ��òSèbø F`�'
 �`ÿ W$ú*ê òSè�öÅö�è#ü:íÅé*ùYíÅõY÷�èbø�ì�ñbépì$ð0ì�ñ�ì0êgõYêgépì
íÅðÀð0ì0ø`ñbí�ù�úpì0òSèbø�ü�ñ�ø`ô
ÿ

� ..	 	W5 ��^�� �ÓíT���GB 
 ��F^M W ��� 3T@��Gd8@�B /�B�7 <>= �NF � 3T@�B B /�3�7 /�0N1 �
�	d4e0k

�ÓíÅíT� �)e8/�F � 36587R=D@cb � ��F_M W ��� 3T@��Gd8@�B /�B�7 � ��/ 36587R=`0 /�jHB /�0 :�
 �P=4<RB21 �d/8e ��� @*B�@�0 / f ��B�0 
 <A34/

�/��T=��gk

� ê�ìCX þ�êÔñbé%ñ�ø�þrí�ì0ø`ñ�ø�ï é*è­ô*êÆèbò "  û2ñbé�ô%ö�ê�ì ���� ' ! �
 ' �;þ�êÆì�ú*êÍëWèbø�ø�êgð0÷�è�é�ô�íÅé*ù ��F M W ���
ëWè�õY÷�è�é*êgépì�ÿ � ê�ì C� ' þ�êÌì�ú*ê"òÓñbõCíÅö�ïÛèbò$êgð�ð0êgépì�íÅñbö2ë�ó*ì�ð'ëWè�õY÷rñ�ì�í�þrö�êÌü:í�ì�ú �� ' ÿ �$êgë�ñböÅö^ì�ú�ñ�ì�ì0è


�




(C2) :(C1) :

�©í�ù�ó*ø�ê W&W�� h�e#op bn a@n e#op}$ÏÓh^ÃWÑ0u�ÏÓh©y#Ñ�fÅe#k�wK_pwgn k�egf
m�k@ez}@}[n o�½KÈ�n¢}[]dm0a@n e#op}`c

èbþ�ì�ñbíÅéCñ;ö�è­ë�ñbö�õYè­ô*êgö*ñ�ìYX<ûGí�ì�íÅð�ð�ó �"ë�í�êgépì�ì0è�ëWè�é�ð0ì0ø`ó�ëWì^ñ;ë�ó*ì^õYè­ô*êgö­òSèbø�ì�ú*ê$òÓñbõCíÅö�ï �
 ' �1C� ' ��èbò
ë�ó*ì�ð^èbò �� ' ÿ6�@ì2íÅð^é*èbì2ú�ñ�ø`ôCì0è'ð0ê�êbû­ì�ú�ñ�ì^ì�ú�íÅð�òÓñbõCíÅö�ïYëWè�íÅé�ë�íÅô*êgð�ü:í�ì�úYì�ú*êKòÓñbõCíÅö�ï�èbò
êgð�ð0êgépì�íÅñbö�ë�ó*ì�ð
èbò �� ' ÿ �:êgé�ëWê�òSèbø�ì�ú
û�ö�ê�ì+ó�ð+ð0ì�ó�ô*ï ì�ú�íÅð òÓñbõCíÅö�ïbû�ô*êgé*èbì�íÅé*ù�í�ì;òSèbø�ð�íÅõY÷röÅíÅë�í�ì[ï�þGï C� ' û©íÅé�ð0ì0êgñbô=èbò
�
 ' �1C� ' �`ÿ��té+ì�ú�íÅð�ð0êgëWì�í�è�é
ûbü2êÀð�ú*è#üÙì�ú�ñ�ì©ñbépï�ð�ó�ë`ú+òÓñbõCíÅö�ï;ë�ñbé�þ�ê2õYè­ô*êgö�êgô+þGï+ñ�ë�ñbëWì�ó�ð©ì0ø�ê�ê �Óí�ÿ êbÿ�û
þGïÔì�ú*ê+õCíÅé�íÅõCñbö
ë�ó*ì�ð:èbò�ñÌë�ñbëWì�ó�ðKì0ø�ê�ê/�`û�ê�	*ëWê�÷�ìKòSèbø:è�é*ê�ð0÷�êgë�íM��ë ë�ñbð0ê�èbò�ñ ��FNM W ���[ëWè�õY÷�è�é*êgépì�û
ü:ú�íÅë`úÌë�ñbéÌè­ë�ë�ó*ø2òSèbø FD� � è�é�ö�ïbÿ*�*èbø2ì�ú�íÅð�÷ró*ø�÷�è�ð0êbûpü2êKó�ð0ê:ì�ú*ê:òSè�öÅö�è#ü:íÅé*ù+ë`ú�ñ�ø`ñbëWì0ê�ø`í Jgñ�ì�í�è�é �Óð0ê�ê
�©í�ù*ÿ W&W �`ÿ


 ��.M*4�-..	���^�� .��\_�
 �80
� :�<>=�/�3�7?<A@�B�b����^<�� 
 � <>= ��@�0 /��d/�0%:�
 � 3�� 3�7?52=D7 ��/T/`< b ��B�0 @�B�� 
*< bGb6@ �
��B 
�d ��< �^@cb�3 � @�=T=4<RB21L:�<>=�/�3�7?<A@�B8=C<RB � e @�� 0�= �

�~ç W �*7/e8/�b6@�5���3T@ �4B /��N:�<>=�/�3�7?<A@�B8= � ��/�<RB � �
�~çK
 �*7/e8/^0�< ��1 @�B ���H:�<>=�/�3�7?<A@�B*<>= B�@�79<RB �8k

� @ ��/�@ 
�/��	f�b6@ � ��B 
<b����^<�� 
D=���7?<>=/b�
�<RB21L3T@�B�0�<?7?<A@�B8= �~ç W ��f��~çK
 �`û	7/e8/���/_/�i�<>=�7R= �P3�� 3�7?52=^7 ��/T/ ��@�0 /��
@cb =4<�� / � <RB /�� � <RB 7/e8/ B 5 �_:T/���@cb � �
��7�@���=	f ��e <A3 e ��/ d ��/4=�/�B�7R=N/�� 3 e*:�<>=�/�3�7?<A@�B ��7 ��@�=�7 7��"<A34/9k

� èbì0ê$ì�ú�ñ�ì^ð�íÅé�ëWêÀñbépï'é*è�é�ô*ê�ùbêgé*ê�ø`ñ�ì0ê$ë�ó*ì�íÅð�ö�è­ë�ñbö�û�ì�ú*êgé
ûbþGï � êgõCõCñ � ÿ W �ÓíÅíT�`ûpñbépï'ì[ü2è+ëWø�è�ð�ð�íÅé*ù
é*è�é�ô*ê�ùbêgé*ê�ø`ñ�ì0ê�ë�ó*ì�ðCñ�ø�êÍëWè�õY÷rñ�ì�í�þrö�êÔü:í�ì�ú ì�ú*ê�ð�ñbõYêÍëWè�õY÷�è�é*êgépì�ÿ �téÙèbø`ô*ê�øCì0è,êgð0ì�ñ�þröÅíÅð�úÙì�ú*ê
ë�ñbëWì�ó�ð+ì0ø�ê�êÆð0ì0ø`ó�ëWì�ó*ø�êCèbò�ì�ú*ê"é*è�é�ô*ê�ùbêgé*ê�ø`ñ�ì0ê"ë�ó*ì�ð�û©ì�ú*êCòSè�öÅö�è#ü:íÅé*ùÍñbé�ñbö�èbù�èbòKç2ø�è�ð�ð�íÅé*ù � êgõCõCñ

 � û�� ��íÅð$ëWø`ó�ë�íÅñbö�ÿ

� ..	 	W5 ��^�� �V/67C+ (>!4+ ( (N:T/ ��d ��< �*@cb*3 � @�=T=4<RB21 B�@�B�0 /�12/�B /��
��7 / ��FLM W ��� 36587R= k �)e8/�B ����� 7/e8/
3T@ �4B /��L36587R= @cb 7/e8/�< �D= h65�� ��/ � ��/ ��F M W ��� 36587R= � ��@ ��/�@ 
�/��	fN7/e8/ T�+ (R!4+ ( (\V � = h65�� ��/P<>=�� 5 B < b6@ � �
 �! [� � 3 
 3��d/9k

[ �-*�*4m�� I,ê��rø`ð0ì�ð�ú*è#üAì�ú�ñ�ìÀñböÅö�ëWèbø`é*ê�ø$ë�ó*ì�ðÀíÅéÌì�ú*êoT�+ (R!4+ ( (\VH�[ð�cGó�ñ�ø�ê ñ�ø�ê ��F M W ���[ë�ó*ì�ð�ÿ	)Kð�ð�ó�õYêbû
íÅéÐé*ê�ù�ñ�ì�í�è�é
û�ì�ú�ñ�ì�ì�ú�íÅð�íÅð�é*èbì'ð0è*ÿ*W$ú*êgéÐì�ú*ê"ê�cGó�ñ�ì�í�è�é�ð �A
 �+ñbé�ô�� � �+íÅõY÷rö�ï ì�ú�ñ�ì'ñ�ìYö�êgñbð0ì�è�é*ê
ëWèbø`é*ê�øCë�ó*ìYíÅð'ñ�F �[ë�ó*ì6��ü;ÿ ö�ÿ è*ÿ ù*ÿ8ñbð�ð�ó�õYêIH [ � F
ÿ �­íÅé�ëWê"þ�èbì�ú + (R!4+ ( (�ñ�ø�êÔé*è�é�ô*ê�ùbêgé*ê�ø`ñ�ì0êbû2í�ì
òSè�öÅö�è#ü:ðÀì�ú�ñ�ì H � !�H � &fF^M W ûrü:ú�íÅë`úÔì0èbùbê�ì�ú*ê�ø�ü:í�ì�ú � � �$íÅõY÷röÅí�êgð H � �FH � � F^M W ÿKO�ó*ì$ì�ú*êgéÍì�ú*ê


 �



ì0ø`íÅñbé*ù�ö�ê+èbò > � / � �$ñbé�ôS> � / � 1 / [ �:ú�ñbð:ì[ü2èÍëWèbø`é*ê�ø ��F�M W ���[ë�ó*ì�ð ñbé�ôÛè�é*ê'ëWèbø`é*ê�ø F �[ë�ó*ì�û�ü:ú�íÅë`ú
þGï � êgõCõCñ � ÿ W �ÓíÅíT�:íÅðKíÅõY÷�è�ð�ð�í�þrö�êbÿ � è#ü;ûBñÆð�íÅõY÷rö�ê�ëWè�õY÷ró*ì�ñ�ì�í�è�é,ó�ð�íÅé*ù �A
 �Kñbé�ô � � �Kð�ú*è#ü:ðKì�ú�ñ�ì
ì�ú*ê'T�+ (R!4+ ( (\VH�[ð�cGó�ñ�ø�ê+ú�ñbðÀêgô*ùbê;ü2êgí�ù�úpì�ð:ñbð$ø�ê�cGó�í�ø�êgô
ÿ �

)Kð�ñ�ëWèbø�è�öÅöÅñ�ø�ïbû�òSèbø'ñbépï,÷rñbí�ø;èbò$ëWø�è�ð�ð�íÅé*ù�é*è�é�ô*ê�ùbêgé*ê�ø`ñ�ì0ê"ë�ó*ì�ð�íÅé C� ú*è�öÅô�ð þ�èbì�ú��~ç W �;ñbé�ô
�~çK
 �`ÿ � è#ü;û
ì�ú*êNcGó*êgð0ì�í�è�éÛø�êgõCñbíÅé�ð:è�é�ö�ïÍòSèbø;ð�cGó�ñ�ø�êgðKèbò^ëWø�è�ð�ð�íÅé*ùÆë�ó*ì�ð íÅé C� ð�ó�ë`úÛì�ú�ñ�ì ñ�ì;ö�êgñbð0ì
è�é*êCèbò�ì�ú*êgõ íÅð;ô*ê�ùbêgé*ê�ø`ñ�ì0êbÿDI,ê"ð�ú*è#ü�ì�ú�ñ�ì+ð�ó�ë`ú=ëWø�è�ð�ð�íÅé*ùÔ÷rñbí�ø`ð;ô*èÍé*èbì+ê�	*íÅð0ì�û�ê�	*ë�öÅó�ô�íÅé*ùÆè�é*ê
ð0÷�êgë�íM��ë'ë�ñbð0êÌèbòÀñ ��F_M W ���[ëWè�õY÷�è�é*êgépì�ÿ �Kþrð0ê�ø�îbêYì�ú�ñ�ì�û�þGï � êgõCõCñL�Gÿ � �ÓíÅíT�`û©ñ ��F_M W ���[ë�ó*ì+èbòÀñ
��F^M W ���[ëWè�õY÷�è�é*êgépìKíÅð$ô*ê�ùbêgé*ê�ø`ñ�ì0ê+í�ò©ñbé�ôÔè�é�ö�ï"í�ò�í�ì$íÅð$ô*ê���é*êgôÆþGï"ì[ü2è"ú�ñbö�èCé*è­ô*êgð�ÿ

� ..	 	W5 ��^`_�
 �V/67SC+ :T/!��B /4=T=�/�B�7?< ���H0 /�12/�B /��
��7 /`36587lk �)e8/�B C+ 0 @ /4=NB�@�7b3 � @�=T= ��B 
;/4=T=�/�B�7?< ���
36587/f /�i 34/ d 7,b6@ �C7/e8/�3���=�/ ��e8/�BPFD� � ��B�0D7/e8/ ��F M W ��� 3T@��Gd8@�B /�B�7K7/e ��7�C+(<>=C3T@��Gd ��7?<�:��d/ �"<?7/e <>=
�`365�:T/G1 �
�	d4e*@�B e ��� @DB�@�0 /4=^@�B�� 
gk

[ �-*�*4m�� � ê�ì9+ (R!4+ ( (Gþ�êÀñ�÷rñbí�ø©èbò�ëWø�è�ð�ð�íÅé*ù é*è�é�ô*ê�ùbêgé*ê�ø`ñ�ì0ê ��FHM W ���[ë�ó*ì�ð^ð�ó�ë`ú'ì�ú�ñ�ìSC+ íÅð�ñ�ô*ê�ùbêgé*ê�ø!�
ñ�ì0ê�ëWèbø`é*ê�øKë�ó*ì:íÅéÆì�ú*êgí�ø:ð�cGó�ñ�ø�êbÿÀç2è�é�ð�íÅô*ê�øÀì�ú*ê'T�+ (?!4+ ( (\VH�[ð�cGó�ñ�ø�êbÿ9I ÿ ö�ÿ è*ÿ ù*ÿ�û�ñbð�ð�ó�õYê;ì�ú�ñ�ì / [ ! / �ñ�ø�ê ëWè�épì�ñbíÅé*êgôÔíÅé"ì�ú*ê ð�ñbõYê ð�íÅô*ê:èbò"+ ( ñbé�ô"ì�ú�ñ�ì C+IíÅð2ô*ê���é*êgô"þGï / [ ��ú*êgé�ëWêbû / [ ëWè�é�ð�íÅð0ì�ð�èbò�ì[ü2èé*è­ô*êgðKèbò2ì�ú*êYô*ê�ùbø�ê�êDF êgñbë`ú
û�ð�ñgï ; [ !�= [ ÿ�)Kð�ð�ó�õYê'ì0èÔì�ú*êCëWè�épì0ø`ñ�ø�ïÛì�ú�ñ�ì�ì�ú*ê�ø�êCíÅð�ñbé êgð�ð0êgépì�íÅñbö
��F�M W ���[ë�ó*ì +8ëWø�è�ð�ð�íÅé*ù"ü:í�ì�ú C+ �Óð0ê�ê �©í�ù*ÿ W 
O�Óñ��!�`ÿYç�ö�êgñ�ø`ö�ïbû +8íÅðKëWø�è�ð�ð�íÅé*ù"ü:í�ì�úÛñ�ì ö�êgñbð0ì�è�é*ê'èbò
+ (R!4+ ( (Sÿ

� ê�ìÀó�ð2ëWè�é�ð�íÅô*ê�ø2ì�ú*ê�ë�ñbð0ê�èbò�é*è�é�ô*ê�ùbêgé*ê�ø`ñ�ì0ê + �rø`ð0ì�ÿ I,ê;ð�ú*è#ü�ì�ú�ñ�ì�û�íÅéCì�ú�íÅð2ë�ñbð0êbû�+<ô�í�î­íÅô*êgð
êgñbë`ú"èbò / � ñbé�ô / � �Óð0ê�ê��©í�ù*ÿ W 
O�Sþ;���Óë,�!�`ÿ9)Kð�ð�ó�õYêbûGíÅéÌé*ê�ù�ñ�ì�í�è�é
û­ì�ú�ñ�ì + ô*èGêgð2é*èbì�ô�í�î­íÅô*ê / � �Sì�ú*ê÷�ø�èGèbò�òSèbø / � íÅð�ð�íÅõCíÅöÅñ�ø��`ÿ W$ú*êgéYè�é*ê:èbò�; [ !�= [ ûGð�ñgï'; [ û­ñbé�ô / � ñ�ø�êKëWè�épì�ñbíÅé*êgôÌþ�èbì�úÌíÅéYì�ú*êKð�ñbõYê÷rñ�ø�ì$èbò9+'ÿ � è#ü;û�í�ò	+(íÅð:ëWø�è�ð�ð�íÅé*ùYü:í�ì�ú*+ (*�Sø�êgð0÷Bÿ�û\+ ( ( �`ûrì�ú*êgé3= [ �Sø�êgð0÷Bÿ�û4; [ �ÀíÅð$ñÌëWèbø`é*ê�ø�ë�ó*ì:íÅéì�ú*êgí�øKð�cGó�ñ�ø�êbÿI�té�êgñbë`ú ë�ñbð0êbû
ñ"ð�cGó�ñ�ø�ê+èbò�ì[ü2èÔé*è�é�ô*ê�ùbêgé*ê�ø`ñ�ì0ê ��FNM W ���[ë�ó*ì�ð�ú�ñbðKñ"ëWèbø`é*ê�øCF �[ë�ó*ì�û
ñCëWè�épì0ø`ñbô�íÅëWì�í�è�éÔì0è � êgõCõCñ_�Gÿ � ÿ

�Gè*û�+ ô�í�î­íÅô*êgð2êgñbë`úÍèbò / � ! / � íÅéÆñbô�ô�í�ì�í�è�éÆì0è / [ �Óð0ê�ê��©í�ù*ÿ W 
O�Óô �!�`ÿ W$ú�íÅð�íÅõY÷röÅí�êgð^ì�ú�ñ�ì$ì�ú*ê�ø�êñ�ø�ê;ñ�ì$ö�êgñbð0ìÀð0ê�îbêgéXT�+G!4+ ( !4+ ( ( VH�[ñ�ì0è�õCð�ÿ �*ø�è�õ 
 
 � û � êgõCõCñ��pÿ � �~ûrí�ì�òSè�öÅö�è#ü:ð2ì�ú�ñ�ì$í�ò �(íÅð�ñ'òÓñbõCíÅö�ï
ëWè�é�ð�íÅð0ì�íÅé*ù"èbò^ì�ú*ø�ê�êYë�ó*ì�ð ñbé�ô,í�ò�ì�ú*ê�ø�êYñ�ø�êYõYèbø�ê'ì�ú�ñbé,ð�íM	 ���[ñ�ì0è�õCð�ûBì�ú*êgé � ëWè�épì�ñbíÅé�ð ñÔë�ó*ì�èbò
ë�ñ�ø`ô�íÅé�ñböÅí�ì[ï=ñ�ìCö�êgñbð0ì ( � F
ÿ�):÷�÷rö�ï­íÅé*ùÍì�ú�íÅð+ì0è � �nT�+G!4+ (?!4+ ( (\VÍü2êÆèbþ�ì�ñbíÅé  �! [ & ( � û�ü:ú�íÅë`úÙíÅð÷�è�ð�ð�í�þrö�êKè�é�ö�ï"í�òHFD� � ÿ

� ê�ì2ó�ð�é*è#ü �
	DFD� � ñbé�ôÌð�ú*è#ü¼ì�ú�ñ�ì�êgñbë`úÌèbò
ì�ú*ê:ë�ó*ì�ð^ô*ê���é*êgôYþGï / � ñbé�ô / � íÅð�ô*ê�ùbêgé*ê�ø`ñ�ì0êbÿ
I,êÆ÷�ø�è#îbêÆì�ú�íÅð+òSèbø / � �Sì�ú*ê"÷�ø�èGèbòÀòSèbø / � íÅð�ð�íÅõCíÅöÅñ�ø��`ÿ �Kþrð0ê�ø�îbê"ì�ú�ñ�ì�+ ëWø�è�ð�ð0êgð�þ�èbì�ú + (^ñbé�ô
+ ( (Sÿ	�Kêgé*èbì0ê ì�ú*ê�÷rñ�ø�ì�ðÀíÅépì0è'ü:ú�íÅë`ú +Iô�í�î­íÅô*êgð / �@û � � W !T
2! � ûrþGï7; � !�=��@û*ü:ú*ê�ø�ê�ñböÅö1; ��ñ�ø�ê íÅé"ì�ú*ê
ð�ñbõYêK÷rñ�ø�ì2èbò + �Óð0ê�ê �©í�ù*ÿ W 
O�Óô �!�`ÿ	O2ï � êgõCõCñ^�Gÿ � û*êgñbë`úÆèbòBì�ú*ê�ë�ó*ì�ð�> �/; [ 1o; � ��ñbé�ô > ��= [ 1�= � �íÅðCñ ��FPM W ���[ë�ó*ì�û$ð�íÅé�ëWêÍí�ìÌíÅðCñ=ëWèbø`é*ê�ø"ë�ó*ìÌíÅé%ì�ú*êST�+G!4+ (/VH�[ð�cGó�ñ�ø�ê�ñbé�ô¼ð�íÅé�ëWêÔþ�èbì�ú.+G!4+ ($ñ�ø�ê


 �



X 1

C’

1Y
2

A 3 A 4

A 2
C

3 A 44A

A
A

1

1

Y

3 A

2

X 2

Y 3

X 3

C

X 1

A

Y 1

2

X

A

1 Y
C

C’

C"

(a)

(d) (e)

(b) (c)C"

C

C’

C"

C

C’

C"

C

C’

�©í�ù�ó*ø�ê W 
 � |�� � jp}~a@ktw�a@n e#o+a@eKa@s�]À_�k@e�egf�egf
Ë�]`i�i w � c Ãd{�c

é*è�é�ô*ê�ùbêgé*ê�ø`ñ�ì0êbÿ � è#ü;û > �/; [ �+íÅð+ñ ëWèbø`é*ê�ø�F �[ë�ó*ìYíÅé=ì�ú*ê3T�+ ( (R!	> �/; [ 1 ; � ��VH�[ð�cGó�ñ�ø�êbû > ��= [ �;íÅð�ñëWèbø`é*ê�øKF �[ë�ó*ì^íÅéYì�ú*ê�T�+ (R!	> ��= [ 1�= � ��VH�[ð�cGó�ñ�ø�êbû­ñbé�ôD+ (*íÅð�é*è�é�ô*ê�ùbêgé*ê�ø`ñ�ì0êbÿ��:êgé�ëWêbûGþGï � êgõCõCñ �Gÿ � ûêgñbë`ú èbòG> �/; [ 13; � �`û�> ��= [ 1 = � � õ�ó�ð0ì+þ�êÌô*ê�ùbêgé*ê�ø`ñ�ì0êbÿ;W$ú*ê�ø�ê�òSèbø�êbû@H �/; � �C�AH ��= � � � F � � û
ü:ú�íÅë`úÔíÅõY÷röÅí�êgð2ì�ú�ñ�ì > � / � ��íÅð$ô*ê�ùbêgé*ê�ø`ñ�ì0êbû�ñbé�ôÆì�úGó�ð�; � !�= � ñ�ø�ê+ð�íÅé*ù�ö�ê�ì0è�é�ð�ÿ

� è#ü;û©ó�ð�íÅé*ù"ì�ú�íÅð;ñbé�ô,ñ�ø�ù�ó�õYêgépì�ð+ñbð;þ�ê�òSèbø�êYñ�÷�÷röÅí�êgô ì0è / � íÅé�ð0ì0êgñbô,èbò / [ û�ü2êCèbþ�ì�ñbíÅé ì�ú�ñ�ì
+3ô�í�î­íÅô*êgð / ( íÅépì0èFì[ü2è ð0ê�ì�ð�û;ð�ñgïF; ( !�= ( û;èbò'ì�ú*êÐô*ê�ùbø�ê�ê F êgñbë`ú
ÿ �­ó�õCõCñ�ø`í JgíÅé*ù*ûKü2ê ú�ñgîbê
H �/; �9��� H ��=����^��F � � û � � W !������ ! � �^þGï � êgõCõCñ*�Gÿ � �ÓíÅíT�`û^ñböÅö�; � !�=��:ñ�ø�êÆð�íÅé*ù�ö�ê"ú�ñbö�èÛé*è­ô*êgð�ÿ
O2ï � êgõCõCñ � ÿ W �ÓíT�`û*ì[ü2èÌé*è­ô*êgð�ô*ê���é�íÅé*ù�ñYô*ê�ùbêgé*ê�ø`ñ�ì0ê � �[ë�ó*ì$õ�ó�ð0ì�þ�ê ëWè�é�é*êgëWì0êgôÔþGïÌê�	*ñbëWì�ö�ï"è�é*ê
êgô*ùbêbÿ � ð�íÅé*ù�ì�ú�íÅð�û�è�é*êÔë�ñbéÙêgñbð�íÅö�ï,îbê�ø`í�òSï=ì�ú�ñ�ì'ì�ú*ê ��F`M W ���[ëWè�õY÷�è�é*êgépìCíÅð�ñ ë�ó*þ�ê"ùbø`ñ�÷rú �Óð0ê�ê
�©í�ù*ÿ W 
O�Sê/�!�`ÿ

� è#ü;û�ö�ê�ìKó�ðKëWè�é�ð�íÅô*ê�ø:ì�ú*ê�ë�ñbð0ê�èbò9FÛñ�ø�þrí�ì0ø`ñ�ø�ïÔñbé�ô�ñÌô*ê�ùbêgé*ê�ø`ñ�ì0ê'êgð�ð0êgépì�íÅñbö�ë�ó*ìC+'ÿG�­íÅé�ëWê^+
íÅðKëWø�è�ð�ð�íÅé*ùÌü:í�ì�ú + (
èbø�ü:í�ì�ú + ( (Sû�ü:ú�íÅë`úÛñ�ø�ê�þ�èbì�úÛé*è�é�ô*ê�ùbêgé*ê�ø`ñ�ì0êYë�ó*ì�ð�û�ü2ê'ñ�ø�ø`í�îbê'ñ�ìKì�ú*êYð�ñbõYê
ð�í�ì�ó�ñ�ì�í�è�éÔñbð$þ�ê�òSèbø�ê èbò©ñCé*è�é�ô*ê�ùbêgé*ê�ø`ñ�ì0ê+ë�ó*ì�û�ü:ú�íÅë`úÔíÅðÀé*è#ü +'û�ëWø�è�ð�ð�íÅé*ùCñYô*ê�ùbêgé*ê�ø`ñ�ì0ê+êgð�ð0êgépì�íÅñbö
ë�ó*ì�ÿ"W$úGó�ð©ü2ê$ùbê�ì�ì�ú*ê:ð0ì�ñ�ì0êgõYêgépì^èbò�ì�ú*ê$ì�ú*ê�èbø�êgõ òSèbø +'ûpí�ÿ êbÿ�û8FD� � ûGñbé�ô'ì�ú*ê ��F9M W ���[ëWè�õY÷�è�é*êgépì
ì�ú�ñ�ì + íÅð^ëWè�õY÷rñ�ì�í�þrö�êKü:í�ì�úÌíÅð2ñ�ë�ó*þ�ê:ùbø`ñ�÷rúÌè�éÆú�ñbö�è'é*è­ô*êgð^è�é�ö�ïbÿ"W$ú*êKð�ñbõYê�ú*è�öÅô�ð^òSèbø$C+'û­ð�íÅé�ëWêbû
þGï � êgõCõCñ � ÿ W �ÓíÅíT�`û +Iñbé�ôAC+'û*þ�êgíÅé*ùYëWø�è�ð�ð�íÅé*ù*û�ñ�ø�ê+ëWè�õY÷rñ�ì�í�þrö�ê ü:í�ì�úÆì�ú*ê;ð�ñbõYê+ëWè�õY÷�è�é*êgépì�ÿ��

O2ïÆì�ú�íÅð � êgõCõCñCñbé�ô W$ú*ê�èbø�êgõ �Gÿ  ûrü2ê;èbþ�ì�ñbíÅé �


��



� *4�-*;���/5,� � ��^`_4_ �V/67�X :T/ �_B�@�0 /N@cb&"  �"<?7/e�C� ' ��fe k �)e8/�B�/�<?7/e8/��

�ÓíT�Yb6@ ��7/e8/Eb����^<�� 
�C� ' 7/e8/���/`/�i�<>=�7R=!� � @�3���� ��@�0 /���� ��k � k>7lk "  ��f ��e <A3 e*<>=!�L3�� 3�7?52=�7 ��/T/ �"<?7/e
<?7R= �^<RB <��!��� 36587R=	f9@cb =4<�� / � <RB /�� �C<RB 7/e8/ B 5 �_:T/���@cbUC� ' �
��7�@���=	fK@ � �

�ÓíÅíT�`F`� � f ��B�0 �� ' <>= �`365�:T/G1 �
�	d4e �"<?7/e e ��� @DB�@�0 /4=^@�B�� 
gk

����� � � � ����	����
	���


� ê�ìÀó�ð�ð�ú*è#üAú*è#üAì0èYëWè�é�ð0ì0ø`ó�ëWìÀñN
,�[ö�ê�îbêgö
ë�ñbëWì�ó�ð�ì0ø�ê�ê;õYè­ô*êgö�ó�ð�íÅé*ù+ì�ú*ê õYè­ô*êgöÅð2ô*êgð�ëWø`í�þ�êgô"íÅéÌì�ú*ê
ì[ü2èÍ÷�ø�ê�î­í�è�ó�ð�ð0êgëWì�í�è�é�ð�ÿ � èbì0êCì�ú�ñ�ì;ñÔë�ó*þ�ê�ùbø`ñ�÷rú,ú�ñbð è�é�ö�ïÍì�ú*ø�ê�êCé*è�é�ô*ê�ùbêgé*ê�ø`ñ�ì0ê � �[ë�ó*ì�ð6��êgñbë`ú
ð�ó�ë`ú�ë�ó*ì©ëWè�é�ð�íÅð0ì�ð�èbò*òSè�ó*ø�÷rñbí�ø�ü:íÅð0ê�é*è�é�ñbô�E�ñbëWêgépì�êgô*ùbêgð�èbò�ì�ú*ê2ë�ó*þ�êbÿ W$úGó�ð�û�í�ò �� ' íÅð�ñKë�ó*þ�ê�ùbø`ñ�÷rú
ü:í�ì�úÍú�ñbö�èÌé*è­ô*êgðÀè�é�ö�ïbû�ì�ú*êgé �� ' û�ü:í�ì�úÍí�ì�ð$ì�ú*ø�ê�ê+é*è�é�ô*ê�ùbêgé*ê�ø`ñ�ì0ê�ë�ó*ì�ð�û�íÅð:ñCö�è­ë�ñbö�õYè­ô*êgö
òSèbø:ì�ú*ê
é*è�é�ô*ê�ùbêgé*ê�ø`ñ�ì0ê$ë�ó*ì�ð�íÅé � ' ��ì�ú*ê$ô*ê�ùbêgé*ê�ø`ñ�ì0ê$ë�ó*ì�ð�íÅé � ' ûpñbö�ì�ú*è�ó*ù�ú�ì�ú*ê�ï�ñ�ø�ê$ñböÅöGêgð�ð0êgépì�íÅñbö�û�ë�ñbéYþ�ê
ð0ý­í�÷�÷�êgô
û�ð�íÅé�ëWê+ì�ú*ê�ïÍñ�ø�ê+ø�ê�÷�ø�êgð0êgépì0êgôÛíÅéÍì�ú*ê �I�[õYè­ô*êgö�ÿbW�è"ñbë�ëWèbø`ô ëWè�é�ô�í�ì�í�è�é�ð$èbòHW$ú*ê�èbø�êgõ �Gÿ W û
ö�ê�ìÀó�ðÀô*è'ì�ú*ê�òSè�öÅö�è#ü:íÅé*ù*ÿ6�*èbø$ê�îbê�ø�ïÆë�ñbëWì�ó�ðÀì0ø�ê�ê ì[ïG÷�ê ö�è­ë�ñbö
õYè­ô*êgö�ñbðÀíÅéÍç2èbø�è�öÅöÅñ�ø�ïD�Gÿ W&W û�ø�ê�÷röÅñbëWê
ê�îbê�ø�ïÍí�ì�ðÀþ�ø`íÅô*ùbê þGïÆì[ü2èÌ÷rñ�ø`ñböÅö�êgö�êgô*ùbêgð:ü:í�ì�úÆì�ú*ê�ð�ñbõYê;êgé�ô�ð6�rë�ö�êgñ�ø`ö�ïbûrð�ó�ë`úÍèb÷�ê�ø`ñ�ì�í�è�éÍô*èGêgð:é*èbì
ð0÷�è�íÅö�ì�ú*ê;õYè­ô*êgö�ñbé�ôÔì�ó*ø`é�ð2ì�ú*ê;ð0ì0ø`ó�ëWì�ó*ø`ñbö�ùbø`ñ�÷rúÆþ�êC
,�[ëWè�é�é*êgëWì0êgô
ÿ � ê�ì:ó�ðÀé*è#ü<íÅõY÷röÅñbépì�ñböÅö�ì�ú*ê
ö�è­ë�ñbö
õYè­ô*êgöÅð�ñbð$íÅéÍç2èbø�è�öÅöÅñ�ø�ïD�Gÿ W&W íÅé�ð0ì0êgñbôÆèbò�ì�ú*ê ëWèbø�ø�êgð0÷�è�é�ô�íÅé*ù'é*è­ô*êgð�èbò�"  û�ñbð$ô*êgð�ëWø`í�þ�êgô"íÅé
�GêgëWì�í�è�é � �­ü2ê;ô*êgé*èbì0ê�ì�ú*ê�ø�êgð�ó�ö�ì�íÅé*ù�ë�ó*ìÀõYè­ô*êgöròSèbø C� 1 �  þGï �RQ���!TS ��! C'��/�`ÿ �Kþrð0ê�ø�îbê�ì�ú�ñ�ì�ì�ú�íÅð
õYè­ô*êgö©þrí E0êgëWì�í�îbêgö�ïÛø�ê�÷�ø�êgð0êgépì�ð ì�ú*ê`F �[ë�ó*ì�ð;þGï,í�ì�ð W �[ë�ó*ì�ð�û�ü:ú�íÅë`ú=ñböÅö�ñ�ø�êÌíÅé�ú*ê�ø`í�ì0êgôÛòSø�è�õ "  ÿ �té
èbì�ú*ê�øÀü2èbø`ô�ð�ûGì�ú*ê�þ�ø`íÅô*ùbê��~ì0ø�ê�êKèbò Q��zû­èbþ�ì�ñbíÅé*êgô"þGïÌð�ú*ø`íÅé*ý­íÅé*ù ê�îbê�ø�ï"í�ì�ðK
,�[ë�öÅñbð�ð�û�íÅð2íÅð0è�õYèbø�÷rú�íÅëÀì0è
"  ÿ O2ï ç2èbø�è�öÅöÅñ�ø`í�êgðG�Gÿ � ñbé�ô �Gÿ W&W ñbé�ô � êgõCõCñ � ÿ � �ÓíÅíÅíT�`û�ì�ú*êYð�í J�ê+èbò�ì�ú*ê'õYè­ô*êgö�íÅðKöÅíÅé*êgñ�øKíÅé�ì�ú*ê
éGó�õ+þ�ê�ø$èbò©ì�ú*êZC���[ñ�ì0è�õCð�û�í�ÿ êbÿ�ûrì�ú*ê ��FNM 
 ���[ë�öÅñbð�ð0êgðKèbò	�'ÿ W$ú*ê+ð0ì0ø`ó�ëWì�ó*ø`ñbö
ùbø`ñ�÷rúPQ�� íÅð$ñÌë�ñbëWì�ó�ð
ì0ø�ê�ê+íÅéÆì�ú*ê+ë�ñbð0ê^F � � û�èbøKñ'ì0ø�ê�ê+èbò�êgô*ùbêgð�ûrëWï­ë�ö�êgð�ûrñbé�ôÍë�ó*þ�ê ùbø`ñ�÷rú�ð�û*íÅéÔì�ú*ê;ë�ñbð0êNFD� � ÿ

�tô*êgépì�í�òSï­íÅé*ùYêgñbë`úÛêgô*ùbê+èbò "  ü:í�ì�úÔì�ú*ê�ëWèbø�ø�êgð0÷�è�é�ô�íÅé*ùYþ�ø`íÅô*ùbê èbò"Q��zûrì�ú*ê�ð0ê�ì:èbò�ùbêgé*ê�ø`ñ�ì�íÅé*ù
÷rñ�ì�ú�ð:òSèbø`õCð:ñ"ð0ê�ìKèbò�þ�ø`íÅô*ùbê��~÷rñ�ì�ú�ð$èbò"Q���û�ë�ñböÅö�êgô 24.0!�.M�-5 +-��!�2 NL� �/JL24.-�	6L5 +-���bÿ � ê�ì�ó�ðKñbô�ôÍì0è
C'��;ì�ú*ê�ë�ó*ì�ð:ëWèbø�ø�êgð0÷�è�é�ô�íÅé*ùYì0è"ì�ú*ê+ùbêgé*ê�ø`ñ�ì�íÅé*ùÌþ�ø`íÅô*ùbê��~÷rñ�ì�ú�ð�ûrñbé�ô�ô*êgé*èbì0ê+þGï '��;ì�ú*ê+èbþ�ì�ñbíÅé*êgô
õYè­ô*êgöÅíÅé*ùÍòÓñbõCíÅö�ïbÿ;O2ï%ç2èbø�è�öÅöÅñ�ø�ï �Gÿ � û^ì�ú�íÅð;èb÷�ê�ø`ñ�ì�í�è�é ø�ê�ì�ñbíÅé�ð+ì�ú*êÆöÅíÅé*êgñ�ø`í�ì[ï,èbò$ì�ú*êÆð�í J�êÆíÅéÐì�ú*ê
éGó�õ+þ�ê�ø+èbò$ì�ú*ê ��F`M 
 ���[ë�öÅñbð�ð0êgð'èbò �'ÿ �@ì'íÅð+êgñbð0ï=ì0è,ð0ê�ê"ì�ú�ñ�ì�ì�ú*êÆõYè­ô*êgö	Q��D� �RQ���!TS ��!,'��,�`û
ì0èbùbê�ì�ú*ê�øÆü:í�ì�úFì�ú*êÛð0ê�ìÌèbò ì�ú*ê�ùbêgé*ê�ø`ñ�ì�íÅé*ùÐþ�ø`íÅô*ùbê��~÷rñ�ì�ú�ð �Sü:ú�íÅë`ú¼íÅðÌñ �I�[õYè­ô*êgöT�`ûÀð�ñ�ì�íÅð4�rêgðÌì�ú*ê
ëWè�é�ô�í�ì�í�è�é�ð �ÓíM�[íÅíÅíT��èbò"W$ú*ê�èbø�êgõ �Gÿ W û�í�ÿ êbÿ�û�íÅð$ñ�
,�[ö�ê�îbêgö�ë�ñbëWì�ó�ð:ì0ø�ê�ê+õYè­ô*êgö�òSèbø �  1��  �! [gÿ

� èbì0êCì�ú�ñ�ì;ê�îbê�ø�ï,ö�è­ë�ñbö�õYè­ô*êgö�íÅõY÷röÅñbépì0êgô íÅð ëWè�é�ô*êgé�ð0êgô
û�ð�íÅé�ëWêCí�ì�ð õYè­ô*êgöÅíÅé*ùÆë�ó*ì�ð ÷rñ�ø�ì�í�ì�í�è�é
ì�ú*êÀé*è­ô*êÀð0ê�ì©èbò�ì�ú*êÀð0ì0ø`ó�ëWì�ó*ø`ñböGùbø`ñ�÷rú'íÅépì0è ð�íÅé*ù�ö�ê�ì0è�é�ð6��ì�ú�íÅð©íÅð©ë�ö�êgñ�ø�òSèbø�ñ�ë�ñbëWì�ó�ð�ì0ø�ê�êbûGñbé�ô'ë�ñbéYþ�ê
êgñbð�íÅö�ïÆîbê�ø`íM�rêgôÍòSèbøKñÌë�ó*þ�êbÿ W$úGó�ð�û�þGï � êgõCõCñ � ÿ � �ÓíÅíT�`û�ì�ú*ê�õYè­ô*êgö Q�� íÅð:ñböÅð0è"ëWè�é�ô*êgé�ð0êgô
ÿ W$ú�íÅð
��é�íÅð�ú*êgð2ì�ú*ê;÷�ø�èGèbò�èbò"W$ú*ê�èbø�êgõ �Gÿ W ÿ

�Kþrð0ê�ø�îbê ì�ú�ñ�ì:ñbépïÔë�ó*ì:íÅé �  �! [:íÅð�ø�ê�÷�ø�êgð0êgépì0êgôÔþGïDQ�� ñ�ì:õYè�ð0ì$òSè�ó*øÀì�íÅõYêgð�ûrð�íÅé�ëWê ñbépïbè�é*ê+èbò


 �



λbasT      =G T H 2

a

e

g

hga

hd

h

c

a b

b,c,d

g

f
f

g,h

e

b

c d

e f

c d

a,b e,f,g,h

�©í�ù�ó*ø�ê W��2��� ×�wgi�_�� ]^egf�a@s�]2m�e#op}~a@k@jpm0a@n e#o;egf�wKyWÒÓ� ]`Ç#]`�Gm`w#m0a@jp}Ba@k@]`]2i�eb b]`�Suza@s�]�m`w#}[]�Ê+Ø=x�c�Ï��2]`o�]`ktw�a@n o�½
_pw�a@sp}�wgop '}[e#i�]�egf�½#]`o�]`ktw�a@n o�½ m�jbat}�wgk@]À}[s�e�»�o�È�¾+ bega[a@]d �� n o�]d}`c Ñ

ì�ú*ê �I�[õYè­ô*êgö�ñbé�ô,ì�ú*êÌë�ñbëWì�ó�ð;ì0ø�ê�êÌõYè­ô*êgö©ø�ê�÷�ø�êgð0êgépì+ë�ó*ì�ð;ñ�ì+õYè�ð0ì;ì[ü:íÅëWêbû�ü:ú�íÅö�êYë�ó*ì�ð;õYè­ô*êgö�êgô
þGïÆë�ó*þ�êgð$ñbé�ôÍë�ó*ì�ð$íÅé �  ñ�ø�ê ø�ê�÷�ø�êgð0êgépì0êgôÍþrí E0êgëWì�í�îbêgö�ïbÿ

 ..	W5,�-"�^ � êgõCõCñbð��Gÿ 
Íñbé�ô%�Gÿ � íÅõY÷rö�ï�ì�ú*êCòSè�öÅö�è#ü:íÅé*ùÍíÅépì0ê�ø�êgð0ì�íÅé*ùÔ÷�ø�èb÷�ê�ø�ì[ïÛèbòÀ÷rñ�ì�ú�ð;íÅé=ñ
�I�
õYè­ô*êgö*�Sü2ê+ô*èCé*èbì:ó�ð0ê;í�ì�û�ñbé�ôÔì�úGó�ðÀè�õCí�ìÀì�ú*ê ÷�ø�èGèbò"� � �V/67�
 (R!�
 ( (K:T/ ��B 
D7��	@ /�0�12/4=C<RB ��d ��7/eP<RB
��k �)e8/�B 7/e8/C=	e @ ��7 /4=�7)d ��7/e :T/67��9/T/�B 7/e8/���<RBDQ��'e ��= ��7 ��@�=�7 @�B /C=�7 �45 3�7?5��
���H/�0�12/ <RB 3T@�� ��@�B
�"<?7/e ��B 
 3 
 3��d/�@cb Q��Pk

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

�:ê�ø�êgíÅéÍü2ê+ð�ú*è#üIú*è#ü;ûró�ð�íÅé*ùCñD
,�[ö�ê�îbêgö�ë�ñbëWì�ó�ð:ì0ø�ê�ê�õYè­ô*êgö�û*ì0è"õCñbíÅépì�ñbíÅéÍê��"ë�í�êgépì�ö�ïÆì�ú*ê ��F^M 
 ���
ë�öÅñbð�ð0êgð$ó�é�ô*ê�ø$íÅé�ð0ê�ø�ì�í�è�é�ð�èbò�êgô*ùbêgð:íÅépì0èD�'ÿ


 ��.M*4�-..	���^`_0] a @ � F��C@�0 0-f 7/e8/���F��2M�
 ��� 3�����=T=�/4=G@cb	� 3���BP:T/%�!��<RB�7
��<RB /�0 5 B�0 /�� � =�/�h65�/�B�34/b@cb
" 5�d80 ��7 /4=L�té�ð0ê�ø�ì4� �^ô*ùbê!��B�0 $ h65�/��4<�/4=K�­ñbõYê��"��F�� ML
 ���tç�öÅñbð�ð,���V!
�
����<RBDa �!��"bM $ M $�� !L��"bM $ ! $��!�
7�@�7
���Y7?<��_/9k �)e8/ <RB <?7?< ��� <�� ��7?<A@�B 7?<��_/ <>= d8@�� 
�B�@��^< ���Y<RB`$�f ��B�0D7/e8/C=ld � 34/ ��/�h65 < ��/�0D<>= a �R$�� k

��ó*ø�õCñbíÅéÌíÅô*êgñ+íÅð^ì0è�ê�	­ì0êgé�ô"ì�ú*ê�ñbö�ùbèbø`í�ì�ú�õ(òSèbø�ì�ú*ê�ë�ñbð0êCF`� W 
 W�� ��ì0è�ì�ú*ê�ë�ñbð0êKèbò�ñ�ø�þrí�ì0ø`ñ�ø�ï
F=è­ô�ô
û�÷�ø�êgð0ê�ø�î­íÅé*ùÍí�ì�ð+ëWè�õY÷rö�ê�	*í�ì[ïbÿ �*èbø�F � � û©è�ó*ø�õYè­ô*êgö�íÅð+ð0ì0ø`ó�ëWì�ó*ø`ñböÅö�ïÛð�íÅõCíÅöÅñ�ø ì0èÛì�ú�ñ�ì+èbò

 W�� �~ûpê�	*ëWê�÷�ì^òSèbø�ì�ú*ê �I�[õYè­ô*êgö�ûpñbé�ôYì�ú�íÅð�ùbè�ñböríÅð�ñbë`ú�í�ê�îbêgôCþGï�ø�ê�÷röÅñbë�íÅé*ù ì�ú*ê:íÅé�ð0ê�ø�ì�í�è�é�èbò
ñbépï'êgô*ùbê
þGïÔê�cGó�í�î�ñbö�êgépì�û�íÅéÍñ"ð0êgé�ð0êbû�ð0ê�cGó*êgé�ëWê�èbò�êgô*ùbê'íÅé�ð0ê�ø�ì�í�è�é�ð6��êgñbë`ú èbò�ì�ú*è�ð0ê'íÅé�ð0ê�ø�ì�í�è�é�ð$íÅð$÷�ø�è­ëWêgð�ð0êgô
ð0ê�÷rñ�ø`ñ�ì0êgö�ïÛþGï õYêgñbé�ð�èbò2ì�ú*êCñbö�ùbèbø`í�ì�ú�õ 
 W�� �~ÿ � èbø�ê�è#îbê�øgû©ü2êCð�ú*è#ü�ú*è#ü è�ó*ø+ñbö�ùbèbø`í�ì�ú�õ7ë�ñbé=þ�ê
ê�	­ì0êgé�ô*êgôÔì0èCì�ú*ê+ë�ñbð0ê^F`� � û�ü:ú*êgéÔñböÅð0èCë�ó*þ�ê ùbø`ñ�÷rú�ð$ñ�÷�÷�êgñ�ø:íÅéÆì�ú*ê;ð0ì0ø`ó�ëWì�ó*ø`ñbö�ùbø`ñ�÷rú
ÿ

� èbì�íÅëWê2ì�ú�ñ�ì�ü2ê2ë�ñbé+êgñbð�íÅö�ï�ø�êgô�ó�ëWê^ì�ú*ê2ëWè�õY÷rö�ê�	*í�ì[ï�èbò�õCñbíÅépì0êgé�ñbé�ëWê^ì0èCa �!��"YM $ MC$� 
	 ! � � !L��"YM
$ ! $� 
	�! � �!��íÅéYì�ú*ê$òSè�öÅö�è#ü:íÅé*ù ü�ñgïbÿH)�ì2ì�ú*ê$÷�ø�ê�÷�ø�è­ëWêgð�ð�íÅé*ù;ð0ì�ñ�ùbêbûGü2êKë�ñbéCþró�íÅöÅô'ì�ú*êbcGó*èbì�í�êgépì�ùbø`ñ�÷rú
� (�þGïÌð�ú*ø`íÅé*ý­íÅé*ù êgñbë`úÆèbò�ì�ú*êG$� 
	 ! � ��F��YM 
 ���[ë�öÅñbð�ð0êgð�èbò"�<íÅépì0èYñ�ð�íÅé*ù�ö�êKð�ó*÷�ê�ø�îbê�ø�ì0ê�	"ñbé�ô"ñ�÷�÷rö�ï
è�ó*ø�ñbö�ùbèbø`í�ì�ú�õ�ì0è � (Sû�ü:í�ì�ú $� 
	 ! � ð�ó*÷�ê�ø�îbê�ø�ì�íÅëWêgð�û©íÅé�ð0ì0êgñbô=èbòG�'ÿ �té=ì�ú�íÅð;îbê�ø`ð�í�è�é
û�ì�ú*ê"ë�ó*ø�ø�êgépì
��F��KM.
 ���[ë�öÅñbð�ð;èbòÀñÆîbê�ø�ì0ê�	 �Ûèbò � íÅð�òSè�ó�é�ô,ñbð ì�ú*êCë�ó*ø�ø�êgépì ��F�� M.
 ���[ë�öÅñbð�ð;èbò2ì�ú*êCð�ó*÷�ê�ø�îbê�ø�ì0ê�	


 �



N’ N"

�©í�ù�ó*ø�ê W��8�������������	� Ï ����
 ��� ��Ñ�e#_G]`ktw�a@n e#o�c;Ï
��]`»¼o�eb b]d}�wgk@n¢}[n o�½;fÅk@e#i(}[s�k@n o�º�n o�½z}2wgk@]K}[s�e�»�oCÈ�¾YÈ�n ½#½#]`k
m�n ktm�� ]d}`c Ñ

èbò � (�ëWèbø�ø�êgð0÷�è�é�ô�íÅé*ùÌì0èÔì�ú*êCíÅé�í�ì�íÅñböL��F��KM 
 ���[ë�öÅñbð�ð;èbò"�rÿ^W$ú�íÅð�íÅð ô*è�é*ê'î­íÅñ"ì[ü2èLcGó*ê�ø`í�êgð�û�ü:ú*ê�ø�ê
��é�ô�íÅé*ù�ì�ú*ê+ð�ó*÷�ê�ø�îbê�ø�ì0ê�	Ôë�ñbéÔþ�ê;ð�ó*÷�÷�èbø�ì0êgô"þGïÔñYð0ì�ñ�ì�íÅë;ô�ñ�ì�ñÌð0ì0ø`ó�ëWì�ó*ø�ê íÅéLa � W ��ì�íÅõYêbÿ

��^��)^`_ �9!�Og�-..	W.0!1+�5
��+��-54!��9m *4�4	W5 +-�/*1!����L+-��. Og5,�9. F � �

� ê�ì'ó�ð+ëWè�é�ð�íÅô*ê�ø+ì�ú*ê"ë�ñbð0êLF � � û�ü:ú*êgé=ì�ú*ê"ð0ì0ø`ó�ëWì�ó*ø`ñbö�ùbø`ñ�÷rú�Q��CíÅð+ñÛë�ñbëWì�ó�ð�ì0ø�ê�êbÿPI,ê �rø`ð0ì
ô�íÅð�ë�ó�ð�ð�ì�ú*ê�ì0ø`ñbé�ð0òSèbø`õCñ�ì�í�è�é�ð�èbò*ñb
,�[ö�ê�îbêgö�ë�ñbëWì�ó�ðBì0ø�ê�ê^õYè­ô*êgö�ë�ñbó�ð0êgô þGï�íÅé�ð0ê�ø�ì�í�è�éKèbò*ñbé êgô*ùbê����V!
�
�
íÅépì0è �'ÿG�­íÅõCíÅöÅñ�ø`ö�ïCì0è 
 W�� û W�� û W 	��~û�ü:ú*êgéÍñbé�êgô*ùbê ���V!
�
�$íÅð:íÅé�ð0ê�ø�ì0êgô
û�ü2ê�ô*ê���é*ê+ì�ú*êo�9&)(�.M.��:��!�2
6L5 +-� �����"ì0èÛþ�êÌì�ú*êÆó�é�ídcGó*êY÷rñ�ì�ú �~èbò �~êgô*ùbêgð4�[ñbé�ô �[ëWï­ë�ö�êgðYíÅé Q��Yþ�ê�ì[ü2ê�êgé ì�ú*ê"é*è­ô*êgð^S � ���(�;ñbé�ô
S � ���
�`ÿHW$ú*ê 5 +9+�5,O � 	W.0!1+�!�*�JL.M�Kèbò ����� ñ�ø�ê ô*ê���é*êgôÌñbðKS � ���(�`û S � ���
�`û*ñbé�ô"ñböÅö�ì�ú*ê�ñ�ø�ì�íÅë�ó�öÅñ�ì�í�è�é
é*è­ô*êgð èbò Q��Yð0ê�÷rñ�ø`ñ�ì�íÅé*ùÍì�ú*êgõÔÿ �^ñbë`úÐëWï­ë�ö�ê"íÅé �����"ëWè�épì�ñbíÅé�ð;ê�	*ñbëWì�ö�ï,ì[ü2èÛñ�ì0ì�ñbë`ú�õYêgépì'é*è­ô*êgð�ÿ
W�èo�9&)(�.M.��g. 5�O��)O��/.YõYêgñbé�ð^ì0è�ð�ú*ø`íÅé*ý�í�ì�ð�ì[ü2è'ñ�ì0ì�ñbë`ú�õYêgépìÀé*è­ô*êgð^íÅépì0è+ñ+é*ê�ü�é*è­ô*ê��Sø�êgë�ñböÅö�ì�ú�ñ�ì
ð�ú*ø`íÅé*ý­íÅé*ù'íÅé�ë�öÅó�ô*êgðÀô*êgö�ê�ì�í�è�éÔèbò�ñ�ø`íÅð�íÅé*ùYö�èGèb÷rð"�`ÿ9)Kð:ó�ð�ó�ñböÅö�ïbû*ü2ê+ñbð�ð�ó�õYê;ì�ú�ñ�ìKð�ú*ø`íÅé*ý­íÅé*ù'ñCð0ê�ì:èbò
é*è­ô*êgð èbò�ñÍð0ì0ø`ó�ëWì�ó*ø`ñbö©ùbø`ñ�÷rú=íÅõY÷röÅí�êgðKì�ú*êÌëWèbø�ø�êgð0÷�è�é�ô�íÅé*ùÆë`ú�ñbé*ùbêÌèbò2ì�ú*êÌõYè­ô*êgö�õCñ�÷�÷ríÅé*ù � ì�ú*ê
é*ê�ü<õCñ�÷�÷ríÅé*ùYíÅð�ì�ú*ê+ëWè�õY÷�è�ð�í�ì�í�è�éÆèbò�ì�ú*ê;èbø`í�ù�íÅé�ñbö�õCñ�÷�÷ríÅé*ùYñbé�ôÔì�ú*êCcGó*èbì�í�êgépì$è�é*êbÿ

��í�îbêgé"ì[ü2èCé*è­ô*êgð �]X�(R!�X�( ( ��èbò�ñ'õYè­ô*êgörü:ú*è�ð0ê ð0ì0ø`ó�ëWì�ó*ø`ñbörùbø`ñ�÷rúÆíÅð2ñ'ë�ñbëWì�ó�ð�ì0ø�ê�êbû*ü2ê ô*ê���é*ê
ì�ú*ê;òSè�öÅö�è#ü:íÅé*ù�èb÷�ê�ø`ñ�ì�í�è�é �Óð0ê�ê �©í�ù*ÿ W�� � �

��h65�/T/ � /��]X�(R!�X�( ( ���

� ñbô�ôÍñbéÔêgô*ùbê;ü:í�ì�úÆêgé�ô�é*è­ô*êgð"X�(?!�X�( (?�

� ð�cGó*ê�ê6J�ê+ê�îbê�ø�ïÔëWï­ë�ö�ê è�éÍì�ú*ê ÷rñ�ì�úÔþ�ê�ì[ü2ê�êgé_X�(
ñbé�ô�X�( (Sÿ

�@ìKíÅð$êgñbð0ïÔì0èÆð�ú*è#ü ì�ú�ñ�ìKð�ó�ë`ú�ñbé�èb÷�ê�ø`ñ�ì�í�è�éÍýbê�ê�÷rðKì�ú*ê+÷�ø�èb÷�ê�ø�ì[ïÆèbò�ì�ú*ê�ð0ì0ø`ó�ëWì�ó*ø`ñböBùbø`ñ�÷rúÍì0è"þ�ê
ñCë�ñbëWì�ó�ð$ì0ø�ê�ê���ì�ú�íÅðÀèb÷�ê�ø`ñ�ì�í�è�éÔíÅðÀì�ú*ê;ð�ñbõYê+ñbð:ó�ð0êgôÔíÅé 
 W�� �~ÿ

� ê�ì;ó�ð ô*êgé*èbì0êYþGï ������Cì�ú*ê'þ�ø`íÅô*ùbê��~÷rñ�ì�ú òSèbø`õYêgô þGï�ì�ú*êYþ�ø`íÅô*ùbêgðKèbò ������ÿ^W$ú*êYð0ê�ì èbò�íÅépì0ê�ø!�
ð0êgëWì�í�è�é�ðYT ������$��� � � 7 �KV'ü:ú�íÅë`úÛú�ñgîbêYñ�ì�ö�êgñbð0ìKì[ü2èÆêgô*ùbêgð�ñbé�ô�ì�ú*ê'ð�íÅé*ù�ö�ê+êgô*ùbêgðKèbò�������Yé*èbì


  



2N’

1N"

2N’

1N"

(a) (b)

(c)

N NN N yyx x

N

N’

N"

N

�©í�ù�ó*ø�ê W � � qrktwgop}~fÅe#k@i w�a@n e#op}�egfGw�yWÒÓ� ]`Ç#]`��m`w#m0a@jp}ra@k@]`]�i�eb b]`� ��ÏUwzÑrn o�n a@n¢wg��i�eb b]`�SÄGÏÅÈGÑ�a@ktwgop}~fÅe#k@i w�a@n e#o;ÏU�2Ñ0Ä
ÏUmdÑ�a@ktwgop}~fÅe#k@i w�a@n e#op}�Ï ��Ñ0u¢ÏÓh©Ñ0c�ÏU\^ega[a@]d �� n o�]d}�}[s�e�»=½#]`o�]`ktw�a@n o�½K_pw�a@sp}�wgop �m�¾bm�� ]�ÒÓ½#]`o�]`ktw�a@n o�½�}[j�È�_pw�a@sp}`c Ñ

þ�êgö�è�é*ù�íÅé*ùÌì0èÔñbépïÛð�ó�ë`ú,íÅépì0ê�ø`ð0êgëWì�í�è�é ñ�ø�êYë�ñböÅö�êgôÛì�ú*ê'O��)O��/.-�	24.0!�.M�-5 +-��!�2 ��(�NL6L5 +-���'èbò ����� �Sèbø
èbò ������D�`ÿ W$ú*êCì0ø`ñbé�ð0òSèbø`õCñ�ì�í�è�é�ð èbòÀì�ú*ê`
,�[ö�ê�îbêgö^ë�ñbëWì�ó�ð�ì0ø�ê�ê"õYè­ô*êgö�ó�é�ô*ê�ø+íÅé�ð0ê�ø�ì�í�è�é èbò$ñbé=êgô*ùbê
% � ���V!
�
��ñ�ø�ê+ñbðÀòSè�öÅö�è#ü:ð��Óð0ê�ê��©í�ù*ÿ W � � �

.��%0 �*èbø+ñbépïÛì[ü2è�ëWï­ë�ö�ê��~ùbêgé*ê�ø`ñ�ì�íÅé*ùÍð�ó*þ�÷rñ�ì�ú�ð � ( �'X�([ !������ !�X�(� ñbé�ô � ( ( �'X�( ([ !������ !�X�( (� û
ì�ú�ñ�ìú�ñgîbê�ñCð0ì0ø`ó�ëWì�ó*ø`ñbö�êgô*ùbê �]X�( ([ !�X�(� ��íÅéÔëWè�õCõYè�é �
�ÓíT�"ñbé êgõY÷�ì[ï é*è­ô*ê X íÅð�íÅé�ð0ê�ø�ì0êgô íÅépì0èÆì�ú�íÅðKëWè�õCõYè�é,êgô*ùbê �Óí�ÿ êbÿ�ûBì�ú�íÅðKêgô*ùbêYíÅðKø�ê�÷röÅñbëWêgô
þGïNX ñbé�ôÔì�ú*ê ì[ü2è"ð0ì0ø`ó�ëWì�ó*ø`ñbö�êgô*ùbêgð �]X�( ([ !�X ��ñbé�ô �]X !�X�(� �!�T�

�ÓíÅíT� � (�ñbé�ô � ( (*ñ�ø�ê$ø�ê�÷röÅñbëWêgôYþGï�ì�ú*ê$ì[ü2è�é*ê�ü¼ëWï­ë�ö�ê��~ùbêgé*ê�ø`ñ�ì�íÅé*ù+ð�ó*þ�÷rñ�ì�ú�ð\X�([ !������ !�X ñbé�ô
X !������ !�X�( (� û*ø�êgð0÷�êgëWì�í�îbêgö�ïbÿ

� �Kþrð0ê�ø�îbê ì�ú�ñ�ìÀñ�òSì0ê�ø$ì�ú�íÅð�õYè­ô�íM��ë�ñ�ì�í�è�é
ûGé*è'ì[ü2èÌëWï­ë�ö�ê��~ùbêgé*ê�ø`ñ�ì�íÅé*ùCð�ó*þ�÷rñ�ì�ú�ð2ú�ñgîbê+ñ'ð0ì0ø`ó�ë"�
ì�ó*ø`ñbö
êgô*ùbê+íÅéÔëWè�õCõYè�é
ÿ �

.�� 0;W$ú*ê:êgé�ô�é*è­ô*êgð�èbò
ì�ú*êKëWï­ë�ö�ê��~ùbêgé*ê�ø`ñ�ì�íÅé*ù'ð�ó*þ�÷rñ�ì�ú�ð�÷rñ�ø�ì�í�ì�í�è�é ������íÅépì0è�ñ�ð0ê�cGó*êgé�ëWê:èbò
÷rñ�ì�ú�ð4�
èbò �~êgô*ùbêgð4�[ñbé�ô �[ëWï­ë�ö�êgð�ÿ6�*èbø�êgñbë`ú�ð�ó�ë`ú ÷rñ�ì�ú ü:í�ì�ú�êgé�ô�é*è­ô*êgð X�(?!�X�( (Sûzì�ú*ê�èb÷�ê�ø`ñ�ì�í�è�é ��h65�/T/ � /��]X�(R!�X�( ( �
íÅðÀê�	­êgë�ó*ì0êgô
ÿ

. � 0LW$ú*ê'é*ê�ü �I�[õYè­ô*êgö©íÅðKô*ê���é*êgô�ì0èÆþ�ê+ì�ú*ê'ð0ê�ì�èbò�÷rñ�ì�ú�ðYT � � ������ � � 7 � !;� � � ������ ��& 
:V�û
í�ÿ êbÿ�û^òSèbøYê�îbê�ø�ïÐ÷rñ�ì�ú%íÅé �+û2í�ì�ð�ø�êgõCñbíÅé�íÅé*ù�þ�ø`íÅô*ùbêgð�òSèbø`õ ñ ÷rñ�ì�úÙèbò:ì�ú*êÔé*ê�ü �I�[õYè­ô*êgö�í�ò
ì�ú*êgí�ø$éGó�õ+þ�ê�ø$íÅð�ñ�ì:ö�êgñbð0ìÀì[ü2è*ÿ�� � èbì0ê;ì�ú�ñ�ì$êgñbë`úÍùbêgé*ê�ø`ñ�ì�íÅé*ùY÷rñ�ì�úÔíÅé �<ù�í�îbêgð$ñ�ì$õYè�ð0ì$è�é*ê


 �



ùbêgé*ê�ø`ñ�ì�íÅé*ù'÷rñ�ì�úÆíÅéÌì�ú*ê�é*ê�ü �I�[õYè­ô*êgö�û­ð�íÅé�ëWêKê�îbê�ø�ïÌ÷rñ�ì�úÆíÅéÌì�ú*ê é*ê�ü��I�[õYè­ô*êgö�ëWè�é�ð�íÅð0ì�ð2èbò
ñböÅö
ø�êgõCñbíÅé�íÅé*ù�þ�ø`íÅô*ùbêgð�òSø�è�õ1ð0è�õYê;÷rñ�ì�úÍíÅé �+ÿ �

��ó*øÀñbíÅõ é*è#ü íÅð2ì0èCð�ú*è#ü ì�ú�ñ�ìÀì�ú*ê�ø�êgð�ó�ö�ì�íÅðÀñN
,�[ö�ê�îbêgöBë�ñbëWì�ó�ðÀì0ø�ê�ê;õYè­ô*êgö�òSèbøÀì�ú*ê;é*ê�ü ùbø`ñ�÷rú
� ��� �'� 1 ���V!
�
�`û*÷�ø�è#î­íÅô*êgôPF���� ���D�"�'F������`ÿ � ê�ìÀó�ð�ô*êgé*èbì0ê ì�ú*ê�èbþ E0êgëWì�ðÀõYè­ô�íM�rêgô"ñbðÀñ�þ�è#îbê þGï
Q����� !TS ���� ûGñbé�ô � ���pÿ"W$ú*ê$õYè­ô*êgöÅíÅé*ù�òÓñbõCíÅö�ï '����� íÅð�ô*ê���é*êgôYì0è�ëWè�é�ð�íÅð0ì�èbò�ì�ú*ê W �[ë�ó*ì�ð^ñbé�ôÌõCíÅé�íÅõCñbö

,�[ë�ó*ì�ð$èbò Q����� ñbé�ôÔèbò�ì�ú*ê+é*è�é�õCíÅé�íÅõCñbö 
,�[ë�ó*ì�ð$èbò©ì�ú*ê òSèbø`õ TPT�
 (A!�
 ( (/V � 
 (?!�
 ( (�7%�N! ��7
� ���PV�ÿ


 ��.M*4�-..	���^`_�	 � bNF���� ���D� � F�������f 7/e8/�B 7/e8/ ��@�0 /��I�RQ����� !TS ���� !,'����� ��<>= � 3T@�B�0 /�B8=�/�0 � � �d/�
�/��
3�� 3�7?52= 7 ��/T/ ��@�0 /�� @cb =4<�� / a �R$��@b6@ � � ���Mk

[ �-*�*4m�� �téIèbø`ô*ê�ø,ì0èA÷�ø�è#îbê%è�ó*ø=ð0ì�ñ�ì0êgõYêgépì�ûÌí�ì,íÅð,ð�ó �"ë�í�êgépì ì0è ð�ú*è#ü ì�ú�ñ�ì,ì�ú*êFë�ó*ì,õYè­ô*êgö
�RQ����� !TS ���� !,'����� �`û�ì0èbùbê�ì�ú*ê�ø ü:í�ì�ú
� ���pû�ð�ñ�ì�íÅð4�rêgð$òSèbøC� ����÷�ø�èb÷�ê�ø�ì�í�êgð �ÓíM�[íÅíÅíT�^èbò	W$ú*ê�èbø�êgõ �Gÿ W �ÓëWè�é �
ô*êgé�ð�í�ì[ï íÅð èbþ�ì�ñbíÅé*êgô=ñbó*ì0è�õCñ�ì�íÅë�ñböÅö�ïbû©ñbð+ñ�þ�è#îbê/�`ÿ �*èbø�ëWè�épîbêgé�í�êgé�ëWêbû�ö�ê�ì+ó�ð;õYè­ô�í�òSï�ì�ú*êCèbø`ô*ê�ø;èbò
ì0ø`ñbé�ð0òSèbø`õCñ�ì�í�è�é�ð$ñbðÀòSè�öÅö�è#ü:ð�ÿ

. _;0 ��îbê�ø�ïÔëWï­ë�ö�ê èbò-������íÅðÀð�cGó*ê�ê6J�êgô �Óñbð:ñYø�êgð�ó�ö�ì�û �����+ì�ó*ø`é�ðÀíÅépì0è ������&�`ÿ
�6	­êgë�ó*ì0ê �~çI�`ÿ

.	]*0 �6	­êgë�ó*ì0ê �?) �`ÿ
. 	�0 �*èbø:êgñbë`úÛëWï­ë�ö�ê��~ùbêgé*ê�ø`ñ�ì�íÅé*ùÌð�ó*þ�÷rñ�ì�úÆü:í�ì�úÆêgé�ô�ðHX [ !�X � û�ì�ú*ê êgô*ùbê �]X [ !�X � ��íÅðÀñbô�ô*êgô
ÿ

�@ì$íÅð�êgñbð0ïÆì0èÌð0ê�ê ì�ú�ñ�ì$ì�ú*êgð0ê ì0ø`ñbé�ð0òSèbø`õCñ�ì�í�è�é�ðÀö�êgñbôÔì0èCì�ú*ê;ð�ñbõYê;õYè­ô*êgö*�RQ����� !TS ���� !,'����� ��ñbé�ô
ì0èCì�ú*ê+ð�ñbõYê;ð0ê�ì$èbò©÷rñ�ì�ú�ð � ����ÿ

� ê�ì;ó�ð�÷�ø�è#îbêC÷�ø�èb÷�ê�ø�ì[ï��ÓíT�`ÿCç�ö�êgñ�ø`ö�ïbûBëWè�épì0ø`ñbëWì�í�è�é=èbò�ñbé,êgô*ùbêYèbø+ð�cGó*ê�ê6JgíÅé*ùÆèbò�ñÔëWï­ë�ö�êCíÅé,ñ
ë�ñbëWì�ó�ðKì0ø�ê�ê+ýbê�ê�÷rð�í�ì:ñ"ë�ñbëWì�ó�ð:ì0ø�ê�êbÿbW$úGó�ð�ûrì�ú*ê�ð0ì0ø`ó�ëWì�ó*ø`ñböBùbø`ñ�÷rú�ñ�òSì0ê�øKì0ø`ñbé�ð0òSèbø`õCñ�ì�í�è�é�� W �$íÅð:ñ
ë�ñbëWì�ó�ð�ì0ø�ê�êbÿP)KöÅð0è*û©ñbépï=íÅé�ð0ê�ø�ì�í�è�é,èbò$ñ�é*è­ô*êÌíÅépì0èÛñbé=êgô*ùbê"ñ�ì�ì0ø`ñbé�ð0òSèbø`õCñ�ì�í�è�é��A
 � ø�ê�ì�ñbíÅé�ð;ì�ú*ê
õYè­ô*êgö�ùbø`ñ�÷rúÌñ�ë�ñbëWì�ó�ð2ì0ø�ê�êbÿ � ê�ì2ó�ð�û­ñ�ì^ì0ø`ñbé�ð0òSèbø`õCñ�ì�í�è�é � � �`û*ñbô�ôCì�ú*ê:êgô*ùbêgð�ð0ê�cGó*êgépì�íÅñböÅö�ïbÿ"W$ú*êgé
û
ñ�ì2êgñbë`úÆð0ì�ñ�ùbêbû*ì�ú*ê�ø�êKíÅð^ñ�ó�é�ídcGó*êÀ÷rñ�ì�ú"íÅéCì�ú*êKë�ó*ø�ø�êgépì2ë�ñbëWì�ó�ð2ì0ø�ê�êKþ�ê�ì[ü2ê�êgéÌì�ú*êKêgé�ô�é*è­ô*êgð�èbòBì�ú*ê
ñbô�ô*êgô=êgô*ùbêbû�ñbé�ô=ì�ú�íÅð ÷rñ�ì�ú ô*èGêgð+é*èbì�ëWè�épì�ñbíÅé ñbépï,êgô*ùbêÌèbò$ñÍëWï­ë�ö�êbÿPW$ú*ê�ø�ê�òSèbø�êbû©ñ�òSì0ê�ø'ñbô�ô�íÅé*ù
ð�ó�ë`úÔñbé"êgô*ùbêbûré*è�ì[ü2èÌëWï­ë�ö�êgðÀú�ñgîbê;ñbéÆêgô*ùbê íÅéÆëWè�õCõYè�é
û�í�ÿ êbÿ�û­ü2ê;ñ�ø�ø`í�îbê�ñ�ì$ñbé*èbì�ú*ê�ø$ë�ñbëWì�ó�ðÀì0ø�ê�êbÿ
�:êgé�ëWêbû Q����� íÅðÀñCë�ñbëWì�ó�ð$ì0ø�ê�êbÿ

� ø�èb÷�ê�ø�ì[ï �ÓíÅíT�©íÅð2ð�ñ�ì�íÅð4�rêgôÌþGïCì�ú*êKô*ê���é�í�ì�í�è�éCèbò�'����� ÿ � èbø�ê�è#îbê�øgû*ì�ú*êKòÓñbëWì�ì�ú�ñ�ì�ñbépïCì[ü2è'÷rñ�ì�ú�ð
íÅé �Iú�ñgîbê+ñ�ì:õYè�ð0ì$è�é*ê;êgô*ùbê+íÅéÔëWè�õCõYè�éÍíÅõY÷röÅí�êgð�íÅõCõYêgô�íÅñ�ì0êgö�ïÌì�ú*ê;ð�ñbõYê;÷�ø�èb÷�ê�ø�ì[ï"òSèbø � ����ÿ

� ê�ì�ó�ð$÷�ø�è#îbê�÷�ø�èb÷�ê�ø�ì[ï �ÓíÅíÅíT�`ÿQ�©í�ø`ð0ì�û�ö�ê�ìKó�ð:ð�ú*è#ü ì�ú�ñ�ì �AS ���� ��Z\[Kì�ñ�ýbêgðKþrí E0êgëWì�í�îbêgö�ïÆì�ú*ê�òÓñbõCíÅö�ï
èbò W �[ë�ó*ì�ð+èbòKQ����� è�épì0èÛì�ú*êCòÓñbõCíÅö�ï èbòbF �[ë�ó*ì�ð�èbòb� ����ÿ �Kþrð0ê�ø�îbêCì�ú�ñ�ì�ñ�þríÅð0êgëWì�í�è�é,èbòG ô*ê���é*êgð

� 	



ñ*F �[ë�ó*ì+èbòG� ���"í�òÀñbé�ô=è�é�ö�ï,í�òÀí�ì+ô*ê���é*êgð+ñ*F �[ë�ó*ì+èbòG� ì�ú�ñ�ì�ô*èGêgð�é*èbì+ùbê�ì�ì�ú*êÌíÅé�ð0ê�ø�ì0êgô=êgô*ùbêbÿ
�@ì íÅð:êgñbð0ï�ì0èÍð0ê�ê'ì�ú�ñ�ì�ì�ú*è�ð0ê'þríÅð0êgëWì�í�è�é�ð�ñ�ø�ê�ø�ê�÷�ø�êgð0êgépì0êgô þrí E0êgëWì�í�îbêgö�ï�íÅéLQ��;þGï�ì�ú*ê'þ�ø`íÅô*ùbêgðKé*èbì
þ�êgö�è�é*ù�íÅé*ù+ì0è)������ÿHO2ï"ëWè�é�ð0ì0ø`ó�ëWì�í�è�é � �Óñ��^ñbépï"ð�ó�ë`ú"þ�ø`íÅô*ùbê:ø�êgõCñbíÅé�ð�íÅé_Q����� û*ñbé�ôÆí�ìKS ���� �[íÅé�ô�ó�ëWêgð
íÅé;Q����� ì�ú*êYð�ñbõYêYþríÅð0êgëWì�í�è�éÛèbòK ì�ú�ñ�ì í�ìCS �"�[íÅé�ô�ó�ëWêgðKíÅé;Q��zû �Sþ;�$ì�ú*ê'þ�ø`íÅô*ùbêgðKèbò	Q��+þ�êgö�è�é*ù�íÅé*ù
ì0è ����� ñ�òSì0ê�ø�ì0ø`ñbé�ð0òSèbø`õCñ�ì�í�è�é � � ��ð0ì0èb÷Æþ�êgíÅé*ù;þ�ø`íÅô*ùbêgð�ûGñbé�ô �Óë,�^é*è�é*ê�ü�þ�ø`íÅô*ùbêgð^ñ�ø�ê�õCñbô*êbûGü:ú�íÅë`ú
ð�ó �"ëWêgð�ÿ

W�è ��é�íÅð�úC÷�ø�è#î­íÅé*ù+÷�ø�èb÷�ê�ø�ì[ï �ÓíÅíÅíT�`û­í�ì^ø�êgõCñbíÅé�ð2ì0èYð�ú*è#ü ì�ú�ñ�ì �AS ���� ��Z\[�ì�ñ�ýbêgðÀì�ú*ê 
,�[ë�ó*ì�ðÀíÅé '�����
è�épì0èCì�ú*ê òÓñbõCíÅö�ïCèbòQ��F M W ���[ë�ó*ì�ðÀèbòH� ����ÿ � ê�ì:ó�ðÀëWè�é�ð�íÅô*ê�ø�ì�ú*ê ��F M W ���[ë�ó*ì�ð$èbòH� ��� � ð�ó�ë`úÆè�é*ê;íÅð
êgí�ì�ú*ê�ø:ñDF �[ë�ó*ì$èbò	� ì�ú�ñ�ì:ùbê�ì�ð$ì�ú*ê+íÅé�ð0ê�ø�ì0êgôÆêgô*ùbêbûrèbø:ñ ��F^M W ���[ë�ó*ì$èbò	�Iì�ú�ñ�ì:ô*èGêgð$é*èbì$ùbê�ì:ì�ú*ê
íÅé�ð0ê�ø�ì0êgô�êgô*ùbêbÿ �Kþrð0ê�ø�îbê�ì�ú�ñ�ì�ì�ú*ê�òSèbø`õYê�ø�ñ�ø�ê'ø�ê�÷�ø�êgð0êgépì0êgô íÅéPQ��;þGïÍì�ú*ê�þ�ø`íÅô*ùbêgð:þ�êgö�è�é*ù�íÅé*ùCì0è
������û�ñbé�ô�ì�ú*ê'öÅñ�ì0ì0ê�øKþGïÔì�ú*ê'õCíÅé�íÅõCñbö 
,�[ë�ó*ì�ð�é*èbì�ô�í�î­íÅô�íÅé*ù)�����'ñbé�ô�þGïÔì�ú*ê'ë�ó*ì�ðKT�
 (?!�
 ( (�V�èbò�ì�ú*ê
�I�[õYè­ô*êgö
òSèbø$ü:ú�íÅë`úÆêgí�ì�ú*ê�ø&
 (R!�
 ( ( 7%�����;èbø 
 (?!�
 ( (%�7%������ÿ

� ê�ì ó�ð:ì0ø`ñbëWê'ì0ø`ñbé�ð0òSèbø`õCñ�ì�í�è�é�ð � W � � �`ÿ �@ì íÅð:êgñbð0ïÍì0èÔð0ê�ê'ì�ú�ñ�ì ñ�òSì0ê�ø�ì0ø`ñbé�ð0òSèbø`õCñ�ì�í�è�é � W �$è�é�ö�ï
õCíÅé�íÅõCñböY
,�[ë�ó*ì�ð�èbòHQ���ñ�ø�ê'ñ���êgëWì0êgô
û�ñbé�ôÛê�	*ñbëWì�ö�ïÛë�ó*ì�ð ô�í�î­íÅô�íÅé*ù �����Yô�íÅð�ñ�÷�÷�êgñ�øgÿ )Kë�ëWèbø`ô�íÅé*ù"ì0è
ì0ø`ñbé�ð0òSèbø`õCñ�ì�í�è�é �A
 �`û�ö�ê�ì$ó�ð$íÅé�ð0ê�ø�ìÀì�ú*ê;ëWèbø�ø�êgð0÷�è�é�ô�íÅé*ù'êgõY÷�ì[ïÔé*è­ô*êgð�û�ô*êgé*èbì�íÅé*ùYì�ú*ê ÷rñ�ì�ú�ñ�ø`íÅð�íÅé*ù
òSø�è�õ ������+þGï �������ñbðÀü2êgöÅö�ÿ6�téÆì�ú*ê;èbþ�ì�ñbíÅé*êgôÍõYè­ô*êgö �
� W$ú*ê�F �[ë�ó*ì�ð$ì�ú�ñ�ì$ùbê�ì$ì�ú*ê+íÅé�ð0ê�ø�ì0êgôÆêgô*ùbê+ñ�ø�ê+õYè­ô*êgö�êgôÆþGï"ì�ú*ê+ð�íÅé*ù�ö�ê�êgô*ùbêgð$èbò ������ �

� W$ú*ê ��F^M W ���[ë�ó*ì�ð$ì�ú�ñ�ì:ô*èCé*èbì$ùbê�ì:ì�ú*ê;íÅé�ð0ê�ø�ì0êgôÆêgô*ùbê+ñ�ø�ê+õYè­ô*êgö�êgôÆþGï �
�Cì�ú*ê+õCíÅé�íÅõCñbö 
,�[ë�ó*ì�ðKé*èbì$ô�í�î­íÅô�íÅé*ù ������ �
�Cì�ú*ê$é*è�é�õCíÅé�íÅõCñbö2
,�[ë�ó*ì�ð T�
 (?!�
 ( (/V�ûpü:ú*ê�ø�ê 
 (R!�
 ( (*ñ�ø�êÀì[ü2è þ�ø`íÅô*ùbêgð�êgí�ì�ú*ê�ø�þ�èbì�ú'þ�êgö�è�é*ù�íÅé*ù
ì0èÆì�ú*ê�ð�ñbõYê'ëWï­ë�ö�ê��~ùbêgé*ê�ø`ñ�ì�íÅé*ùÔð�ó*þ�÷rñ�ì�ú
ûrèbø 
 (?!�
 ( ( 7�� � ������ ! � 7 � �Sì�ú*ê'öÅñ�ì0ì0ê�ø ñ�ø�ê
ì�ú*ê+õYè­ô*êgöÅíÅé*ù'ë�ó*ì�ð$èbò�ì�ú*ê � ���H�[õYè­ô*êgöT�`ÿ

�Kþrð0ê�ø�îbêÌì�ú�ñ�ì�ñ�ì+ì0ø`ñbé�ð0òSèbø`õCñ�ì�í�è�é�� � � ü2êÌè�é�ö�ï,ñbô�ôÐëWê�ø�ì�ñbíÅé=êgô*ùbêgð�û�ñbé�ô=ì�úGó�ð+ì�ú*êÌé*è­ô*êÌð0ê�ì
ñbé�ô"õYè­ô*êgö�õCñ�÷�÷ríÅé*ù+ø�êgõCñbíÅéCì�ú*ê ð�ñbõYêbÿ � ê�ìÀó�ð2ô*êgé*èbì0êKì�ú*ê íÅépì0ê�ø`õYêgô�íÅñ�ì0êKõYè­ô*êgörèbþ�ì�ñbíÅé*êgô"ñ�òSì0ê�ø
ì0ø`ñbé�ð0òSèbø`õCñ�ì�í�è�é �A
 �+ì0èbùbê�ì�ú*ê�øÌü:í�ì�ú ì�ú*êÔð0ê�ìYèbò�õYè­ô*êgöÅíÅé*ùÛë�ó*ì�ðYöÅíÅð0ì0êgôÙñ�þ�è#îbêÍþGï�� �Q � !TS ���� ! �'��,�`ÿ
�Kþrð0ê�ø�îbê ì�ú�ñ�ì�û�þGïÆì�ú*ê;ñ�þ�è#îbê�ô�íÅð�ë�ó�ð�ð�í�è�é
ûGì�ú�íÅðÀíÅð$ñYõYè­ô*êgö
òSèbø$ì�ú*ê ��F^M W ���[ë�ó*ì�ð$èbò	� ���bÿ

� ê�ì�ó�ðÍð�ú*è#ü�ì�ú�ñ�ìÍì�ú*ê=òÓñbõCíÅö�ï¼èbòYé*è­ô*ê,þríÅð0êgëWì�í�è�é�ðÔô*ê���é�íÅé*ù ì�ú*ê%
,�[ë�ó*ì�ðÛíÅé '��,ëWè�íÅé�ë�íÅô*êgð
ü:í�ì�ú,ì�ú*êÌòÓñbõCíÅö�ï èbòÀé*è­ô*êÌþríÅð0êgëWì�í�è�é�ð;ô*ê���é�íÅé*ùÔì�ú*ê"ë�ó*ì�ð�íÅé �'���ÿ �$êgë�ñböÅö�ì�ú�ñ�ì�ñbépï�
,�[ë�ó*ì'íÅé '�����
ëWè�é�ð�íÅð0ì�ð'èbò:ì[ü2è=êgô*ùbêgð'þ�êgö�è�é*ù�íÅé*ùÛì0è,ì�ú*êÔð�ñbõYêÍëWï­ë�ö�êÔèbò!�Q����� û^èbøYèbò:ì[ü2è=þ�ø`íÅô*ùbêgð�èbò:ì�ú*êÆòSèbø`õ
T�
 (?!�
 ( (/V � 
 (?!�
 ( ( 7��N! � 7 � ����ÿQ�*èbø ñbépïÔþríÅð0êgëWì�í�è�é���èbò�ì�ú*ê+é*è­ô*ê+ð0ê�ì:èbò"Q����� �Óñbé�ô�ì�úGó�ð$èbò©ì�ú�ñ�ì
èbò �Q����`ûrí�ìÀë�ñbéÍþ�ê êgñbð�íÅö�ïÌîbê�ø`íM�rêgôÔì�ú�ñ�ì �

� �,ô*ê���é*êgðBñKë�ó*ì�èbò8Q����� ì�ú�ñ�ì©ëWè�é�ð�íÅð0ì�ðBèbò*ì[ü2èKêgô*ùbêgð�þ�êgö�è�é*ù�íÅé*ùÀì0è:ì�ú*ê2ð�ñbõYê�ëWï­ë�ö�ê2í�ò*ñbé�ô;è�é�ö�ï
í�ò�í�ìÀô*ê���é*êgð�íÅé �Q��KñYë�ó*ì�ì�ú�ñ�ì$ëWè�é�ð�íÅð0ì�ð�êgí�ì�ú*ê�ø�èbò�ì[ü2èYêgô*ùbêgðÀþ�êgö�è�é*ù�íÅé*ù+ì0èYì�ú*ê;ð�ñbõYê ëWï­ë�ö�êbû

� W



èbøKèbò�ñÌð�íÅé*ù�ö�ê þ�ø`íÅô*ùbê òSèbø`õCíÅé*ùCñÌëWï­ë�ö�ê��~ùbêgé*ê�ø`ñ�ì�íÅé*ùÆð�ó*þ�÷rñ�ì�ú
û*èbø:èbò�ì[ü2è"þ�ø`íÅô*ùbêgðÀþ�êgö�è�é*ù�íÅé*ù
ì0èCì�ú*ê+ð�ñbõYê+ëWï­ë�ö�ê��~ùbêgé*ê�ø`ñ�ì�íÅé*ùÌð�ó*þ�÷rñ�ì�ú
ÿ

� �Ðô*ê���é*êgð�ñ ë�ó*ì©èbò�Q����� ì�ú�ñ�ì�ëWè�é�ð�íÅð0ì�ð©èbò�ì[ü2è;þ�ø`íÅô*ùbêgð-
 (R!�
 ( (Óûpð�ó�ë`ú'ì�ú�ñ�ì 
 (?!�
 ( ( 7��N! �27�� ���pû
í�ò�ñbé�ôÍè�é�ö�ïÔí�ò�í�ì:ô*ê���é*êgð:íÅé �Q�� ñ"ë�ó*ì:ì�ú�ñ�ìKëWè�é�ð�íÅð0ì�ð$èbò�ì�ú*ê�ð�ñbõYê�ì[ü2è"þ�ø`íÅô*ùbêgð 
 (?!�
 ( (Óûrü:í�ì�ú

 (?!�
 ( (�7%� � ������ ! ��7��+ÿ

W$úGó�ð�û*�AS ���� ��Z\[ ì�ñ�ýbêgð ì�ú*ê�
,�[ë�ó*ì�ð;íÅé '����� è�épì0èÔì�ú*êDF �[ë�ó*ì�ð�èbòK�8ì�ú�ñ�ì�ùbê�ì ì�ú*êYíÅé�ð0ê�ø�ì0êgôÛêgô*ùbê
ñbé�ô ì�ú*ê ��F�M W ���[ë�ó*ì�ð;ì�ú�ñ�ì;ô*èÔé*èbì ùbê�ì;ì�ú*êCíÅé�ð0ê�ø�ì0êgôÛêgô*ùbêbÿNW$úGó�ð �AS ���� ��Z\[ ì�ñ�ýbêgð;ì�ú*êYòÓñbõCíÅö�ïÍèbò

,�[ë�ó*ì�ð�íÅé '����� è�épì0è�ì�ú*ê:òÓñbõCíÅö�ï'èbò ��FbM W ���[ë�ó*ì�ð�èbòY� ����ÿ"W$ú�íÅð6��é�íÅð�ú*êgð�ì�ú*ê:÷�ø�èGèbò
èbò
÷�ø�èb÷�ê�ø�ì[ï �ÓíÅíÅíT�
ñbé�ôÔì�úGó�ðÀì�ú*ê ÷�ø�èGèbò�èbò�ì�ú*ê W$ú*ê�èbø�êgõÔÿ��

�Kþrð0ê�ø�îbê ì�ú�ñ�ìÀì�ú*ê ì0ø`ñbé�ð0òSèbø`õCñ�ì�í�è�é�ð�èbò�è�ó*ø$õYè­ô*êgö�û*ñbð$ô*êgð�ëWø`í�þ�êgô
û­íÅðÀíÅé�ð0êgé�ð�í�þrö�ê:ì0èCíÅé�ëWø�êgñbð�íÅé*ù
èbò*ì�ú*ê�ëWè�é�é*êgëWì�í�î­í�ì[ï èbò�ì�ú*ê2ë�ó*ø�ø�êgépì�ùbø`ñ�÷rú+òSø�è�õ F���ì0èCF���M W �Óð�íÅé�ëWê2é*èbì�ú�íÅé*ù:ô*ê�÷�êgé�ô�ðBè�é /�i�<>=�7 /�B�34/
èbòVF��@�[ë�ó*ì�ð"�`ÿHW$ú*ê�ø�ê�òSèbø�êbûGíÅéYì�ú*ê:é*ê�	­ì^ð0êgëWì�í�è�éCü2ê:ô�íÅð�ë�ó�ð�ð�íÅõY÷rö�êgõYêgépì�ñ�ì�í�è�é'òSèbø^ì�ú*ê$ùbêgé*ê�ø`ñbörë�ñbð0ê:èbò
õCñbíÅépì0êgé�ñbé�ëWê;èbò�ì�ú*ê ��F��	M 
 ���[ë�öÅñbð�ð0êgð$èbò�ñYùbø`ñ�÷rúÔó�é�ô*ê�ø�ùbè�íÅé*ùYñbépïÔð0ê�cGó*êgé�ëWê;èbò�êgô*ùbê+íÅé�ð0ê�ø�ì�í�è�é�ð�ÿ

��^��)^\] � 	W6 �/..	W.0!1+�5 +-�/*1!

� ê�ì+ó�ð;ô�íÅð�ë�ó�ð�ð�é*è#ü8íÅõY÷rö�êgõYêgépì�ñ�ì�í�è�é èbò�íÅé�ëWø�êgõYêgépì�ñbö�ô*ï­é�ñbõCíÅë�ð�èbò ��F��KM.
 ���[ë�öÅñbð�ð0êgð+þGï õYêgñbé�ð
èbò©ì�ú*ê�
,�[ö�ê�îbêgö�ë�ñbëWì�ó�ð$ì0ø�ê�ê�õYè­ô*êgö�ÿHI,ê�ó�ð0ê+ñbð:ñÌð�ó*þ�ø�è�ó*ì�íÅé*êKì�ú*ê�ñbö�ùbèbø`í�ì�ú�õ 
 W�� ��ì�ú�ñ�ì:ð0è�ö�îbêgð$è�ó*ø
÷�ø�èbþrö�êgõ òSèbø$ì�ú*ê�ë�ñbð0êNF��G� W ÿ W�èÌþ�ê òSø�ê�ê+ì0èÌó�ð0ê+í�ì$òSèbø:è�ó*ø$÷ró*ø�÷�è�ð0êgð�û�ö�ê�ì:ó�ð$ù�í�îbê;òSèbøKí�ì$òSèbø`õCñbö
ð0÷�êgë�íM��ë�ñ�ì�í�è�é�ð�íÅé�ô*ê�÷�êgé�ô*êgépì^èbò�í�ì�ð�ëWè�é�ëWø�ê�ì0ê+ð0êgõCñbépì�íÅë�ð�ÿ	W$ú*ê�ñbö�ùbèbø`í�ì�ú�õ 
 W�� �~û*ù�í�îbêgéÔñYë�ó*ìÀõYè­ô*êgö
òSèbø'ñÛð0ê�ìN ü:ú*è�ð0ê"ð0ì0ø`ó�ëWì�ó*ø`ñbö�ùbø`ñ�÷rú íÅð+ñÛë�ñbëWì�ó�ð�ì0ø�ê�êbû�õCñbíÅépì�ñbíÅé�ð;ì�ú*ê"ë�öÅñbð�ð0êgð'ô*ê���é*êgô=þGï,ì�ú*ê
é*è�é*êgõY÷�ì[ï"÷�ø�êgíÅõCñ�ùbêgðÀèbò�í�ì�ð$é*è­ô*êgðÀó�é�ô*ê�ø$ñbépïÔð0ê�cGó*êgé�ëWê èbò�ó*÷
ô�ñ�ì0ê èb÷�ê�ø`ñ�ì�í�è�é�ð
�"@��Gd ��/4=T=H���V!
�
���'ô*è���h65�/T/ � /��]X �2!�X �&�`û�ü:ú*ê�ø�ê �V!
�Ôñ�ø�ê+ì[ü2èÌêgö�êgõYêgépì�ð:èbò	 8ñbé�ô�X � !�X ��ñ�ø�ê+ì�ú*ê

é*è­ô*êgðÀì�ú*ê�ïÆñ�ø�ê+õCñ�÷�÷�êgôÆì0è*û�ø�êgð0÷�êgëWì�í�îbêgö�ïbû
ñbé�ôÍñ�ì:ñbépïÆì�íÅõYê;íÅðÀñ�þrö�ê ì0èÌñbé�ð0ü2ê�ø$òSèbøKñbépï"ì[ü2èÌêgö�êgõYêgépì�ð��V!
� 7* (ì�ú*êCcGó*ê�ø�ï
�����_/���������=T=	T �V!
�4V ��� �$ê�ì�ó*ø`é �tì0ø`ó*ê�
"í�ò#�,ñbé�ô �Ôñ�ø�ê'õCñ�÷�÷�êgôÔì0è"ì�ú*ê�ð�ñbõYê�é*è­ô*ê;èbò�ì�ú*ê�ë�ó*ø�ø�êgépì

õYè­ô*êgö�û�ñbé�ô �tòÓñböÅð0ê�
Yèbì�ú*ê�ø�ü:íÅð0êbÿ
�téÔì�ú*ê+ë�ñbð0ê;ì�ú*ê+ð�í J�ê èbò©ì�ú*ê+õYè­ô*êgö
íÅðGa �R$��`û $;�)�  � û�ì�ú*ê;ì0èbì�ñbö�ì�íÅõYê;ëWè�õY÷rö�ê�	*í�ì[ï"òSèbø�" ó*÷
ô�ñ�ì0êgð
ñbé�ô $ cGó*ê�ø`í�êgðÀíÅðGa �!��"NM $ M%$�� !L��"�M $ ! $��!��ñbé�ôÔì�ú*ê;ð0÷rñbëWê;ø�ê�cGó�í�ø�êgôÔíÅðba �R$��`ÿ

W$ú*êÆñbö�ùbèbø`í�ì�ú�õ 
 W�� �$ó�ð0êgð'ñ ëWê�ø�ì�ñbíÅé ì0ø�ê�ê��[öÅí�ýbêÔô�ñ�ì�ñ,ð0ì0ø`ó�ëWì�ó*ø�êbû�ü:ú*è�ð0êÆé*è­ô*êgð�ø�ê�÷�ø�êgð0êgépì'ì�ú*ê
é*è­ô*êgð2èbò�ì�ú*ê õYè­ô*êgö�ñbé�ôÆí�ì�ð�ëWï­ë�ö�êgð�ÿ	W�èYð�ó*÷�÷�èbø�ì2ô*ï­é�ñbõCíÅë�ð�ûGì0è'êgñbë`ú �0é*è­ô*ê�
'é*è­ô*ê�íÅð�ñbð�ð�í�ù�é*êgôÆñ
ëWê�ø�ì�ñbíÅéÌó�é�í�è�é �3��é�ô�ì[ïG÷�ê:ô�ñ�ì�ñ+ð0ì0ø`ó�ëWì�ó*ø�êbûpü:ú�íÅö�ê�ì0è+êgñbë`ú �0ëWï­ë�ö�ê�
+é*è­ô*ê$íÅð^ñbð�ð�í�ù�é*êgôCñ;ëWê�ø�ì�ñbíÅéÌô�ñ�ì�ñ

� 




ð0ì0ø`ó�ëWì�ó*ø�êKèbò�ð0ê�ì4�[ð0÷röÅí�ì0ì�íÅé*ù+ì[ïG÷�ê��*ñbépïC÷�ø`íÅõCí�ì�í�îbê$èb÷�ê�ø`ñ�ì�í�è�é"è�é"ì�ú*è�ð0ê ô�ñ�ì�ñ�ð0ì0ø`ó�ëWì�ó*ø�êgð�íÅð^ê�	­êgë�ó*ì0êgô
íÅéLa � !L��"�M $ ! $��!��ñbõYèbø�ì�í J�êgôÍì�íÅõYêbÿ

�^ñbë`ú �"@��Gd ��/4=T=H���V!
�
�"èb÷�ê�ø`ñ�ì�í�è�é�íÅð"ô*è�é*ê íÅéFì�ú*ø�ê�êÛ÷rú�ñbð0êgð�ÿ �©í�ø`ð0ì�û<aH<RB�0 ���(�Ìñbé�ôZaH<RB�0 ���
�
ø�ê�ì�ó*ø`é�X � !�X ��ûrø�êgð0÷�êgëWì�í�îbêgö�ïbÿ W$ú*êgé
û�ì�ú*ê�ð�cGó*ê�ê6J�êgô�÷rñ�ì�ú�íÅðÀòSè�ó�é�ô
ûríÅéÔì�íÅõYê+öÅíÅé*êgñ�ø$íÅé�í�ì�ð$ö�êgé*ùbì�ú
ÿ
�©íÅé�ñböÅö�ïbû���h65�/T/ � /��]X � !�X �D�YíÅðYê�	­êgë�ó*ì0êgô\�:ì�ú*êÛéGó�õ+þ�ê�øYèbò�÷�ø`íÅõCí�ì�í�îbêÔô�ñ�ì�ñÐð0ì0ø`ó�ëWì�ó*ø�êÍèb÷�ê�ø`ñ�ì�í�è�é�ð
ô�ó*ø`íÅé*ù�í�ì�íÅð'öÅíÅé*êgñ�ø�íÅéÐì�ú*êÆö�êgé*ùbì�ú èbò$ì�ú*êÆð�cGó*ê�ê6J�êgôÙ÷rñ�ì�ú
ÿX�^ñbë`ú cGó*ê�ø�ï �����_/���������=T=	T �V!
�4V �IíÅð
ñbé�ð0ü2ê�ø�êgôÔþGïÆë`ú*êgë�ý­íÅé*ù�� ��$)H ���(��ñbé�ô � ��$)H ���
�2òSèbø$ê�cGó�ñböÅí�ì[ïbÿ

�@ìÌíÅðCð�ú*è#ü:é¼íÅé'
 W�� �~û�ì�ú�ñ�ìCì�ú*êÍì0èbì�ñböKö�êgé*ùbì�úFèbò ñböÅöÀ÷rñ�ì�ú�ðCó�é�ô*ê�ø�ùbè�íÅé*ù ��h65�/T/ � /Yèb÷�ê�ø`ñ�ì�í�è�é�ð
ô�ó*ø`íÅé*ùÛì�ú*ê�ñbö�ùbèbø`í�ì�ú�õÔû^òSèbøÌñbépï%ð0ê�cGó*êgé�ëWêÍèbò ó*÷
ô�ñ�ì0êgð�û2íÅðDa �R$ ( �`û2ü:ú*ê�ø�ê $ (ÀíÅð'ì�ú*ê�ð�í J�êÔèbò�ì�ú*ê
íÅé�í�ì�íÅñbö�ë�ñbëWì�ó�ðÀì0ø�ê�êbÿ=�:êgé�ëWêbû�ì�ú*ê�ì0èbì�ñbö�éGó�õ+þ�ê�ø�èbò�÷�ø`íÅõCí�ì�í�îbê:èb÷�ê�ø`ñ�ì�í�è�é�ð�òSèbøQ��é�ô�íÅé*ù�ñböÅö
ð�cGó*ê�ê6J�êgô
÷rñ�ì�ú�ð"ñbé�ôFòSèbø"ø�ê�èbø�ù�ñbé�í JgíÅé*ùÐì�ú*êÛô�ñ�ì�ñ ð0ì0ø`ó�ëWì�ó*ø�êÛíÅð`a �R$ ( �`û$ü:ú�íÅö�êÔì�ú*êÛì0èbì�ñbö�éGó�õ+þ�ê�øÌèbòoaH<RB�0
èb÷�ê�ø`ñ�ì�í�è�é�ð$íÅðb
O��"�M $ �`ÿ9W$ú*ê+ð0÷rñbëWê;ø�ê�cGó�í�ø�êgôÔíÅðGa �R$DM%$ ( �`ÿ �*èbøKì�ú*ê+ë�ñbð0êC$ (�� a �R$��`û�ì�ú�íÅð$ö�êgñbô�ð
ì0èCì�ú*ê;ì�íÅõYê;ñbé�ôÍð0÷rñbëWê;ëWè�õY÷rö�ê�	*í�ì�í�êgðÀù�í�îbêgéÍñ�þ�è#îbêbÿ /

�téÆèbø`ô*ê�ø$ì0èÌõCñbíÅépì�ñbíÅéÆì�ú*ê ��F��HM 
 ���[ë�öÅñbð�ð0êgð$èbòH�'û*ü2ê;ñ�÷�÷rö�ïÌì�ú*ê;íÅé�ëWø�êgõYêgépì�ñbö
ñbö�ùbèbø`í�ì�ú�õ1ñbé�ô
ì�ú*êÆô�ñ�ì�ñ ð0ì0ø`ó�ëWì�ó*ø�ê"èbò�
 W�� ��ì0è ì�ú*êÆë�ó*ì'õYè­ô*êgö��RQ���!TS �,�`ÿ W$ú*êÆñbô�ô�í�ì�í�è�é�ñbö�íÅé*òSèbø`õCñ�ì�í�è�éÐè�é ì�ú*ê

,�[ö�ê�îbêgö�ë�ñbëWì�ó�ð$ì0ø�ê�ê+õYè­ô*êgö
íÅð$íÅõY÷rö�êgõYêgépì0êgôÔñbé�ôÔõCñbíÅépì�ñbíÅé*êgôÍñbðÀòSè�öÅö�è#ü:ð�ÿ

W$ú*ê+ô�ñ�ì�ñÌð0ì0ø`ó�ëWì�ó*ø�ê+ó�ð0êgôÍíÅé�
 W�� �©ëWè�épì�ñbíÅé�ð$ì�ú*ê+ø�ê�÷�ø�êgð0êgépì�ñ�ì�í�è�éÍèbò�ñböÅö
þ�ø`íÅô*ùbêgðÀèbò©ì�ú*ê�õYè­ô*êgö�ÿ
� ð�íÅé*ù:í�ì�û�ü2ê^ýbê�ê�÷'òSèbø�êgñbë`ú�þ�ø`íÅô*ùbê�èbò8Q���ì�ú*ê2öÅíÅð0ìBèbò�é�ñbõYêgð�èbò�ñ�ì©õYè�ð0ì�òSè�ó*ø�÷rñ�ì�ú�ð�íÅé �%ëWè�épì�ñbíÅé�íÅé*ù
í�ì�ÿ �­ó�ë`úÍé�ñbõYê�öÅíÅð0ì�ðÀ÷�ø�è#î­íÅô*ê òSèbø`õCíÅé*ùYì�ú*ê+ëWï­ë�ö�ê��~ùbêgé*ê�ø`ñ�ì�íÅé*ù"÷rñ�ì�ú�ð:íÅéÔì�íÅõYê;öÅíÅé*êgñ�ø:íÅéÔì�ú*ê�ö�êgé*ùbì�ú
èbò �������ûrþGïÍñÌð�íÅé*ù�ö�ê ÷rñbð�ð:ñbö�è�é*ùÌì�ú�ñ�ì:÷rñ�ì�ú
ÿ � ñ�ì�ú�ðKíÅé�� ñ�ø�ê�õCñbíÅépì�ñbíÅé*êgô�ñbð:ô*è�ó*þrö�ê��[öÅíÅé*ýbêgôÆêgô*ùbê
öÅíÅð0ì�ð6�©ì�ú*ê�ø�ê�òSèbø�êbû�ê�	*ë�öÅó�ô�íÅé*ùÍñÛëWï­ë�ö�ê��~ùbêgé*ê�ø`ñ�ì�íÅé*ùÛ÷rñ�ì�úÐòSø�è�õ5ñÍ÷rñ�ì�ú íÅé � ë�ñbé þ�êÌô*è�é*ê"íÅé a � W �
ì�íÅõYêbÿ �Kþrð0ê�ø�îbê�ì�ú�ñ�ìKì�ú*ê�ø�êYíÅðKé*èÆé*ê�êgôÛì0èÔó*÷
ô�ñ�ì0ê�é�ñbõYê'öÅíÅð0ì�ðKô�ó*ø`íÅé*ùCì�ú*ê'ñbö�ùbèbø`í�ì�ú�õ ��ì�ú*ê'ð0÷rñbëWê
ø�êgõCñbíÅé�ðÀöÅíÅé*êgñ�øgÿ

��ó*ø©ñbö�ùbèbø`í�ì�ú�õIíÅð�ì�ú*ê�òSè�öÅö�è#ü:íÅé*ù:ê�	­ì0êgé�ð�í�è�é�èbòrì�ú*êÀñbö�ùbèbø`í�ì�ú�õ 
 W�� �~ÿ6�©í�ø`ð0ì�û�ù�í�îbêgé'ì�ú*ê�êgé�ô*÷�è�íÅépì�ð
�'ñbé�ô ��èbò*ñbé+íÅé�ð0ê�ø�ì0êgô êgô*ùbêbû�ü2ê2ë�ñböÅöbì�ú*ê^ð�ó*þ�ø�è�ó*ì�íÅé*ê©èbò�ñbö�ùbèbø`í�ì�ú�õ 
 W�� �pì�ú�ñ�ì�ø�ê�ì�ó*ø`é�ð
ì�ú*ê2ð�cGó*ê�ê6J�êgô
÷rñ�ì�ú ������ÿYI,ê�ð�ë�ñbé+ì�ú�ñ�ì�÷rñ�ì�ú;ì0è���é�ô;ñböÅö�ì�ú*ê2ëWï­ë�ö�ê��~ùbêgé*ê�ø`ñ�ì�íÅé*ù�ð�ó*þ�÷rñ�ì�ú�ð �Óó�ð�íÅé*ù$ì�ú*ê2öÅíÅð0ì�ðBô*ê���é*êgô
ñ�þ�è#îbê/�2ñbé�ôÆíÅé�ð0ê�ø�ì2ñbé"êgõY÷�ì[ï"é*è­ô*êKíÅépì0è'êgñbë`úÆþ�ø`íÅô*ùbê:ì�ú�ñ�ìÀíÅð�ëWè�épì�ñbíÅé*êgôÆíÅéÌì[ü2èCëWï­ë�ö�ê�ùbêgé*ê�ø`ñ�ì�íÅé*ù
ð�ó*þ�÷rñ�ì�ú�ð6�bì�ú�íÅð�ë�ñbé'þ�ê�ô*è�é*ê�íÅé�ì�íÅõYê�öÅíÅé*êgñ�ø©íÅé � ����� � ÿ6�©íÅé�ñböÅö�ïbûzòSèbø�êgñbë`úCëWï­ë�ö�ê��~ùbêgé*ê�ø`ñ�ì�íÅé*ù ð�ó*þ�÷rñ�ì�ú
ü:í�ì�úÆêgé�ô�é*è­ô*êgð"X�(R!�X�( (Óû�ü2ê+ë�ñböÅö
ð�ó*þ�ø�è�ó*ì�íÅé*ê,� $ "�% %���%��]X�(A!�X�( ( �`ÿ .

W�è=ñbô�E�ó�ð0ì�ì�ú*êÔñbö�ùbèbø`í�ì�ú�õ ñbé�ô ì�ú*êÔô�ñ�ì�ñ,ð0ì0ø`ó�ëWì�ó*ø�ê"èbò^
 W�� �$ì0è,íÅé�ð0ê�ø�ì�í�è�é�ð+èbò:êgõY÷�ì[ï é*è­ô*êgð�û
÷�ø�êgð0ê�ø�î­íÅé*ùCì�ú*ê�ëWè�õY÷rö�ê�	*í�ì[ïbû
ö�ê�ìKó�ðKó�ð0ê+ì�ú*ê+òSè�öÅö�è#ü:íÅé*ùCì0ø`íÅë�ý�ÿ��té�ð0ì0êgñbô�èbò^íÅé�ð0ê�ø�ì�íÅé*ùYêgõY÷�ì[ï�é*è­ô*êgð

� ST. 1 ���43D5(>@2 04�"./23- C,=�<�=!CL� : =(0!>@23=��@K�>�PQ��C,=4E,� : >?� : >@2 ./�6=4PQ�,�TF ./��C,=424'����!5;= ��=�<!$�� : =A2�>@PQ=A>@E <"�@<�- � : P 5;�@< 8�2
>@E 23�L- K � : =�<�=6>?<�=6=4PQ�,�TFQ./��C,=42(- .�� : =�PQ��C,=4EV'���./=��@K � : =�5(>4F,2(��� 23=4=�� : - 24$,- 2AGHFIPQ=!>@./2;�@K � : =�KM�"E E �!5A- .;<Q23- PQ�/E =
<�=!C,B/0���- �".
	OKM�@<�= ��=�<3F�=4PQ�,�TFQ./��C,= " �@K � : =�PQ��C,=4EV$D>"C/C�> 5UC,B/PQP F :*�,<�=4- PI>4<"=6=4E =4PQ=4.H���  ��� � : = <@<��"B/.DC�23=��!'


 ST.�� : =�0!>@23=�� 	�� ��04�"./23- C,=�<�=!C�- . 1 ��� 3 $D>@E 5(>4F,2(� : =�5 : �"E = $����� �/E >4F,2;� : =�<��"E =*�@K � : =�23- .;<"E =60�F,04E = 7 <"=4./=�<9>?��- .;<
23B/G/�D>?� : $,23- ./04=6- .�� : - 2A0!>@23= "�
����D>@- <��@K
=!C <"=42A�@K������*PQ��C,=4E 2A>��$7 04B,���@K�� '

���



ô�ó*ø`íÅé*ùÆì�ú*êÌñbö�ùbèbø`í�ì�ú�õÔû�ñböÅö�÷�è�ð�ð�í�þrö�êYíÅé�ð0ê�ø�ì�í�è�é�ð ñ�ø�êÌô*è�é*êÌñ�ì;ì�ú*êÌíÅé�í�ì�íÅñböÅí Jgñ�ì�í�è�éÛþGï,íÅé�ð0ê�ø�ì�íÅé*ùÔñbé
êgõY÷�ì[ïYé*è­ô*ê$íÅépì0è`/�
�/���
�þ�ø`íÅô*ùbê�èbò Q���ü:ú�íÅë`ú'þ�êgö�è�é*ù�ð�ì0è+ñ�ì2ö�êgñbð0ì�ì[ü2è+÷rñ�ì�ú�ð�èbò�ì�ú*ê �I�[õYè­ô*êgö��Sì�ú*ê
íÅé�ð0ê�ø�ì0êgôCêgõY÷�ì[ïÌé*è­ô*êgð^ü:íÅöÅö*ú�ñgîbê ô*ê�ùbø�ê�ê 
 �T�*ì�ú*ê:ì0èbì�ñbö�ð�í J�êKèbò
ì�ú*êKø�ê�÷�ø�êgð0êgépì�ñ�ì�í�è�éÌø�êgõCñbíÅé�ðKa �R$��`ÿ
W$ú*êKé�ñbõYê�öÅíÅð0ì�ð^òSèbø�ì�ú*êKì[ü2è'þ�ø`íÅô*ùbêgð2íÅé�ë�íÅô*êgépì�ì0èYñbéÆíÅé�ð0ê�ø�ì0êgô"é*è­ô*êKñ�ø�ê�ëWèb÷rí�êgð2èbòBì�ú*ê�öÅíÅð0ì^òSèbø�ì�ú*ê
þ�ø`íÅô*ùbêKì�ú�ñ�ì$ì�ú�íÅðÀé*è­ô*ê�ü�ñbð$íÅé�ð0ê�ø�ì0êgôÆíÅépì0è*ÿ	W$úGó�ð�û*é*èCíÅé�ð0ê�ø�ì�í�è�é�ð2ü:íÅöÅörþ�ê é*ê�êgô*êgô
ÿ��:è#ü2ê�îbê�øgû�í�ò�ñböÅö
ì�ú*ê+íÅé�ð0ê�ø�ì�í�è�é�ðÀñ�ø�ê+ô*è�é*ê+ñ�ì:ì�ú*ê+íÅé�í�ì�íÅñböÅí Jgñ�ì�í�è�é
ûGü2ê�õ�ó�ð0ì$õYè­ô�í�òSï"ì�ú*ê;ì0ø`ñbé�ð0òSèbø`õCñ�ì�í�è�é�ðÀì0è"ñbô�E�ó�ð0ì
ì�ú*êgõIì0è�ì�ú*êÀë�ñbð0êÀü:ú*êgé�ì�ú*ê�ì[ü2è þ�ø`íÅô*ùbêgð�íÅé�ë�íÅô*êgépì�ì0è ñbéYíÅé�ð0ê�ø�ì0êgô'é*è­ô*ê2þ�êgö�è�é*ùKì0è�è�é�ö�ï;è�é*êÀëWï­ë�ö�ê��
ùbêgé*ê�ø`ñ�ì�íÅé*ùÛð�ó*þ�÷rñ�ì�ú
û�ü:ú*êgé=ð�ó�ë`ú ñbé íÅé�ð0ê�ø�ì�í�è�é=ð�ú*è�ó�öÅô=é*èbì�ú�ñgîbê"ì�ñ�ýbêgé ÷röÅñbëWêbÿPW�è�ø�ê�îbê�ø`ð0ê"ì�ú*ê
ü:ú*ê�êgö�þrñbë�ýGü�ñ�ø`ô�ð�û*íÅéÆð�ó�ë`úÆñ'ë�ñbð0êbû�ü2ê ë�ñbéÔð�íÅõY÷rö�ïYëWè�épì0ø`ñbëWì$è�é*ê�èbòBì�ú*ê �tì[ü:íÅé

�þ�ø`íÅô*ùbêgð2íÅé�ë�íÅô*êgépì
ì0èÌì�ú*ê+íÅé�ð0ê�ø�ì0êgôÍé*è­ô*êbûrð�ñgï �]X !�X�( �`ûrü:ú�íÅë`úÍë�ñbéÍþ�ê;ê�	­êgë�ó*ì0êgô�þGïÔë�ñböÅöÅíÅé*ù'ì[ü:íÅëWê!��h65�/T/ � /��]X !�X�( �T�
ì�ú*ê+éGó�õ+þ�ê�øÀèbò©ð�ó�ë`úÍë�ñböÅöÅð$íÅðÀñ�ù�ñbíÅé�öÅíÅé*êgñ�øÀíÅé � ����� � ÿ

� ê�ì�ó�ðBð�ú*è#üÐì�ú�ñ�ìBì�ú*ê�ì�íÅõYê^ëWè�õY÷rö�ê�	*í�ì[ïKèbò­è�ó*ø�ñbö�ùbèbø`í�ì�ú�õ íÅð
ì�ú*ê^ð�ñbõYê a �!��" M $ M $�� !L��" M $ ! $��!�
ñbð�òSèbø�ì�ú*ê$ñbö�ùbèbø`í�ì�ú�õU
 W�� �~ÿ6�té�ô*ê�êgô
ûbì�ú*ê:íÅé�í�ì�íÅñböGð�í J�êÀèbò�ì�ú*ê$ë�ñbëWì�ó�ð^ì0ø�ê�ê:õYè­ô*êgö*íÅð�û�ñbð^íÅéP
 W�� �~û8a �R$��`ÿ
�té"òÓñbëWì�û­ì�ú*ê�÷�ø�èGèbò�íÅé*
 W�� ��èbò�ì�ú*ê�öÅíÅé*êgñ�ø2þ�è�ó�é�ôCòSèbø�ì�ú*ê�ì0èbì�ñbö
ð�ó�õ�èbò�ì�ú*ê�ö�êgé*ùbì�ú�ð2èbò�ñböÅö�ð�cGó*ê�ê6J�êgô
÷rñ�ì�ú�ð ô�ó*ø`íÅé*ùÌì�ú*êYñbö�ùbèbø`í�ì�ú�õ7ë�ñbé þ�ê'êgñbð�íÅö�ïÍùbêgé*ê�ø`ñböÅí J�êgô ì0èÍñbépï�òSèbø`õCñböÅö�ïÍ÷�è�ð�ð�í�þrö�ê+ð0ê�cGó*êgé�ëWêYèbò
ð�ó�ë`ú=÷rñ�ì�ú�ð�û©íÅé�ô*ê�÷�êgé�ô*êgépì�ö�ïÍèbòÀì�ú*êgí�ø+ð0êgõCñbépì�íÅë�ð�ÿ �:êgé�ëWêbû©ì�ú*êÌì0èbì�ñbö2ð�ó�õ.èbòÀì�ú*ê"ö�êgé*ùbì�ú�ð èbòÀì�ú*ê
ð�cGó*ê�ê6J�êgô ÷rñ�ì�ú�ð�ó�ð0êgô íÅéÛè�ó*ø ñbö�ùbèbø`í�ì�ú�õ íÅð�û
ñbð íÅé 
 W�� �~ûYa �R$��`ÿ �$êgë�ñböÅö©ì�ú�ñ�ì�ì�ú*êYñbô�ô�í�ì�í�è�é�ñböBì�íÅõYê
ð0÷�êgépì�òSèbø6��é�ô�íÅé*ù�ëWï­ë�ö�ê��~ùbêgé*ê�ø`ñ�ì�íÅé*ù�ð�ó*þ�÷rñ�ì�ú�ð�ñbé�ô'òSèbø2õYè­ô�í�òSï­íÅé*ù:ì�ú*ê �I�[õYè­ô*êgö�íÅð	a ��� � ��� � �`ûGñbé�ô
û
ú*êgé�ëWêbûrô*èGêgð$é*èbì$ö�êgñbôÔì0èÌñbé�íÅé�ëWø�êgñbð0ê èbò©ëWè�õY÷rö�ê�	*í�ì[ïbÿ

� ê�ì+ó�ð é*è#ü�ð�ú*è#ü(ì�ú�ñ�ì ì�ú*êCð0÷rñbëWêÌëWè�õY÷rö�ê�	*í�ì[ïÛíÅð a �R$��`ÿ7�6	*ëWê�÷�ì òSèbø;ì�ú*ê �I�[õYè­ô*êgö�ñbé�ô,ì�ú*ê
ëWèbø�ø�êgð0÷�è�é�ô�íÅé*ù"é�ñbõYêYöÅíÅð0ì�ð�û�ñböÅö�ì�ú*ê'÷rñ�ø�ì�ð�èbò^è�ó*ø õYè­ô*êgö©ñ�ø�ê'èbò^ì�ú*êCð�ñbõYê'ì[ïG÷�êYñbð íÅé 
 W�� ���Bì�ú*êgí�ø
ó*÷
ô�ñ�ì0êgðYñ�ø�êÔê�	­êgë�ó*ì0êgô%þGïÙõYêgñbé�ðYèbò:ì�ú*êÍñbö�ùbèbø`í�ì�ú�õ 
 W�� �~ÿ W$ú*ê�ø�ê�òSèbø�êbû^ì�ú*êÍð0÷rñbëWêÔø�ê�cGó�í�ø�êgô òSèbø
ì�ú*è�ð0ê+÷rñ�ø�ì�ð:íÅð�ûrñbðKíÅé�
 W�� �~û a �R$DM $ ( �	� a �R$��`ÿ � è#ü;û�ì�ú*ê�íÅé�í�ì�íÅñbö�ð0÷rñbëWê+ø�êgöÅñ�ì0êgô�ì0èÌì�ú*ê �I�[õYè­ô*êgö
íÅð a �R$��`û�ñbé�ôÔô�ó*ø`íÅé*ù+ì�ú*ê ñbö�ùbèbø`í�ì�ú�õ í�ìÀë�ñbéÆè�é�ö�ï"ô*êgëWø�êgñbð0êbÿ	W$úGó�ð�û­ì�ú*ê�ì0èbì�ñböBð0÷rñbëWê ø�ê�cGó�í�ø�êgõYêgépì�ð
ñ�ø�ê^a �R$��`ÿ	W$ú�íÅð ��é�íÅð�ú*êgð2ì�ú*ê;÷�ø�èGèbò�èbò W$ú*ê�èbø�êgõ �Gÿ W 
YòSèbø$ì�ú*ê+ë�ñbð0ê^F�� � � ÿ

��^��)^ 	 � .0!�.M�-5
�����g5 +-�/*1! +�*S+-��. Og5,�9. F`� �

� ê�ì+ó�ð;é*è#ü�ô�íÅð�ë�ó�ð�ð�ì�ú*êÌë�ñbð0ê`F���� � ü:ú*êgé,ì�ú*ê�ø�êCñ�ø�êÌö�è­ë�ñbö�õYè­ô*êgöÅð�ü:ú�íÅë`ú=ñ�ø�êÌë�ó*þ�êgð�ÿ�)Kð ü2ê
ð�ú*è#ü;û�ì�ú�íÅð+ë�ñbð0ê"ë�ñbéÐþ�êCø�êgô�ó�ëWêgô=ì0è�ì�ú*êÌ÷�ø�ê�î­í�è�ó�ð è�é*êbÿ � ê�ì�ó�ð�û�òSèbø+êgñbë`úÙë�ó*þ�êCèbòKQ��zû©ë`ú*èGè�ð0ê
ñ�ø�þrí�ì0ø`ñ�ø`íÅö�ï�ñbépï,í�ì�ð ë�ó*ì;òSèbø`õYêgô,þGïÛòSè�ó*ø+é*è�é�ñbô�E�ñbëWêgépì;êgô*ùbêgð6�©ø�êgë�ñböÅö�ì�ú�ñ�ì+ð�ó�ë`ú=ñÍë�ó*ì;õYè­ô*êgöÅð;ñ
��F��VM W ���[ë�ó*ì�û�ú*êgé�ëWê�òSèbø�ì�úÆë�ñböÅö�êgô �0ú�íÅô�ô*êgé

­ÿ"W$ú*êgé
û­ö�ê�ì�ó�ð2ëWè�épì0ø`ñbëWìÀê�îbê�ø�ïbè�é*ê�èbò�ì�ú*è�ð0ê�ð0ì0ø`ó�ëWì�ó*ø`ñbö
êgô*ùbêgð�û
ì0ø`ñbé�ð0òSèbø`õCíÅé*ùÌì�ú*êYë�ó*þ�ê�íÅépì0èÔñ 
,�[ó�é�í�òSèbø`õ ëWï­ë�ö�ê�èbò2ö�êgé*ùbì�ú � ûBñbé�ôÛì�ú*êgé ô*êgö�ê�ì0ê�è�é*ê'êgô*ùbê
òSø�è�õ ê�îbê�ø�ïÆ÷rñbí�øÀèbò©í�ì�ð�÷rñ�ø`ñböÅö�êgö�êgô*ùbêgð�ÿ�ç�ö�êgñ�ø`ö�ïbû*ñbépïP
,�[ë�ó*ì$ü:ú�íÅë`úÔëWè�é�ð�íÅð0ì�ð�èbò©ì[ü2èCêgô*ùbêgð$èbò©ð�ó�ë`ú
ñ ëWï­ë�ö�êPS �"�[íÅé�ô�ó�ëWêgð�ñ���F��GM W ���[ë�ó*ìYèbò � � í�ì'íÅé�ô�ó�ëWêgð+ñ é*è�é�ô*ê�ùbêgé*ê�ø`ñ�ì0ê ��F��bM W ���[ë�ó*ìCí�òÀì�ú*è�ð0ê
êgô*ùbêgð�ñ�ø�ê�é*è�é�ñbô�E�ñbëWêgépì�ñbé�ôÌñ�ô*ê�ùbêgé*ê�ø`ñ�ì0ê ��F��\M W ���[ë�ó*ì�èbì�ú*ê�ø�ü:íÅð0êbÿ@�6	­êgë�ó*ì�í�è�éÌèbò
ì�ú�íÅð�èb÷�ê�ø`ñ�ì�í�è�é

���



òSèbø�ê�îbê�ø�ï=ë�ó*þ�êCèbòKQ��Yø�êgð�ó�ö�ì�ð+íÅé=ñÛë�ó*ì�õYè­ô*êgö�û�ü:ú*è�ð0ê"ð0ì0ø`ó�ëWì�ó*ø`ñbö�ùbø`ñ�÷rúÐíÅð+ñ�ë�ñbëWì�ó�ð�ì0ø�ê�êÆñbé�ô
ü:ú�íÅë`úÆð�ñ�ì�íÅð4�rêgðÀñböÅö�÷�ø�èb÷�ê�ø�ì�í�êgð^èbò©ñN
,�[ö�ê�îbêgöBë�ñbëWì�ó�ðÀì0ø�ê�ê;õYè­ô*êgö�û­ê�	*ëWê�÷�ìÀòSèbøÀì�ú*ê�ø�ê�÷�ø�êgð0êgépì�ñ�ì�í�è�éÔèbò
ì�ú*êCú�íÅô�ô*êgé���F�� M W ���[ë�ó*ì�ð�ÿNW$ú*ê�ø�ê�òSèbø�êbû�õCñbíÅépì�ñbíÅé�íÅé*ùÌì�ú*êCñ�ì0è�õCð ü;ÿ øgÿ ì�ÿ
ì�ú*êDF��@�:ñbé�ô,é*è�é�ú�íÅô�ô*êgé
��F�� M W ���[ë�ó*ì�ð"ó�é�ô*ê�øÌíÅé�ð0ê�ø�ì�í�è�é�ð'èbò�êgô*ùbêgð"íÅépì0è ��ë�ñbéFþ�êÔ÷�ø�è­ëWêgð�ð0êgôFþGï%ó�ð�íÅé*ù,ì�ú*ê�ñbö�ùbèbø`í�ì�ú�õ
ð�ó*ùbùbêgð0ì0êgô�ñ�þ�è#îbê+òSèbø$ì�ú*ê;ë�ñbð0êNF�� � � ÿ

ç�ö�êgñ�ø`ö�ïbûGì�ú*ê�ð�ó*þ�òÓñbõCíÅö�ï'èbò�ú�íÅô�ô*êgé ��F��YM W ���[ë�ó*ì�ð$íÅð^÷rñ�ø`ñböÅö�êgö�ûGñbé�ôÌì�úGó�ð�íÅð2õYè­ô*êgö�êgôÌþGïÌñ�ì0ø�ê�êbÿ
I,êKõCñbíÅépì�ñbíÅéYì�ú*ê:ëWèbø�ø�êgð0÷�è�é�ô�íÅé*ù ñ�ì0è�õCð^þGï'ì0ø�êgñ�ì�íÅé*ù;ì�ú�íÅð�ì0ø�ê�êKõYè­ô*êgö�ð0ê�÷rñ�ø`ñ�ì0êgö�ï��GèbþGî­í�è�ó�ð�ö�ïbû�ì�ú*ê
ì�íÅõYêCëWè�õY÷rö�ê�	*í�ì[ï,ë�ñbé�é*èbì;þ�êYùbø�êgñ�ì0ê�ø+ì�ú�ñbé=ì�ú�ñ�ì;èbò�ì�ú*êCñbö�ùbèbø`í�ì�ú�õ.èbòC
 W�� ���Sêbÿ ù*ÿ�û©ì�ú*êÌñbö�ùbèbø`í�ì�ú�õ

 W�� ûV�GêgëWì�í�è�é � ÿ 
 �~ûBü:í�ì�úÍì�ú*ê'ì�íÅõYê'ëWè�õY÷rö�ê�	*í�ì[ï*a ��"_M $ M $��$ñbé�ôÛø�ê�cGó�í�ø�êgô�ð0÷rñbëWê_a �R$��`û
ë�ñbé þ�ê
ñ�÷�÷röÅí�êgô �`ÿ � èbø�ê�è#îbê�øgû�ð�íÅé�ëWê�ì�ú*êYó�é�í�è�é�èbò^ì�ú*êYë�ó*ì ð0ê�ì�ð�ø�ê�÷�ø�êgð0êgépì0êgô þGïÍè�ó*ø ì[ü2èÍõYè­ô*êgöÅðKñ�ì;ñbépï
ð0ì�ñ�ùbêCíÅðKì�ú*ê'êgépì�í�ø�êYð0ê�ì èbòKF��@�$ñbé�ô ��F�� M W ���[ë�ó*ì�ð èbò^ì�ú*êYë�ó*ø�ø�êgépì�ùbø`ñ�÷rú
û�ì�ú*êgé ì�ú*êYñbé�ð0ü2ê�ø ì0èÍñ
cGó*ê�ø�ï �����_/���� ��������=T=H���V!
�
���CíÅðÀ÷�è�ð�í�ì�í�îbê í�ò©ñbé�ôÔè�é�ö�ïÆí�ò�þ�èbì�ú�� ñbé�ô��"þ�êgö�è�é*ùYì0èCì�ú*ê+ð�ñbõYê+ñ�ì0è�õ
ü;ÿ øgÿ ì�ÿ /�� 3 e"èbò�ì�ú*êgð0êCì[ü2èÛð0ï­ð0ì0êgõCð�ÿ �té,ì�ú�íÅð�ü�ñgïbû©ì�ú*êÌë�ñbð0ê`F���� � íÅð�ø�êgô�ó�ëWêgô,ì0è�ì�ú*êY÷�ø�ê�î­í�è�ó�ð
è�é*êbû�ü:ú�íÅë`ú ��é�íÅð�ú*êgð2ì�ú*ê;÷�ø�èGèbò�èbò"W$ú*ê�èbø�êgõ �Gÿ W 
Gÿ

� � âKß'å��`ä'ãCæ`ß�� á����n
Àá��K


_,^ �Kþrð0ê�ø�îbê:ì�ú�ñ�ì�ì�ú*êK÷�ø�èb÷�ê�ø�ì�í�êgð^õYêgépì�í�è�é*êgô"íÅé_W$ú*ê�èbø�êgõ(�Gÿ W ñ�ø�ê ð�íÅõCíÅöÅñ�ø�ì0è�ì�ú*è�ð0êKèbòBì�ú*ê�ë�ñbëWì�ó�ð
ì0ø�ê�êÍõYè­ô*êgö2òSèbøCì�ú*êÔõCíÅé�íÅõ�ó�õ5ë�ó*ì�ð�û^ì�ú*è�ó*ù�ú%õYèbø�êÍëWè�õY÷röÅíÅë�ñ�ì0êgô
ÿ �­íÅé�ëWêÆì�ú*êÔð0ì0ø`ó�ëWì�ó*ø�êÆèbòKì�ú*ê
õYè­ô*êgöÅíÅé*ù"ë�ó*ì�ð íÅðKê�	­÷röÅíÅë�í�ìKñbé�ô
ûBíÅéÛñÔð0êgé�ð0êbûBð�íÅõY÷rö�êbû�ñbé�ô ð�íÅé�ëWê�ì�ú*ê'ø�ê�÷�ø�êgð0êgépì�ñ�ì�í�è�é,íÅð�ëWè�õY÷rñbëWì�û
è�ó*ø�õYè­ô*êgöGð0ê�êgõCð�ì0è�þ�ê�ëWè�épîbêgé�í�êgépì©ì0è�ø�ê�÷�ø�êgð0êgépì�ì�ú*ê�õCíÅé�íÅõ�ó�õ<ñbé�ô�õCíÅé�íÅõ�ó�õDM W ë�ó*ì�ð�èbòrùbø`ñ�÷rú�ð
íÅéÆî�ñ�ø`í�è�ó�ðÀñ�÷�÷röÅíÅë�ñ�ì�í�è�é�ð�ÿ
]�^ ��ó*ø^ô�í]�"ë�ó�ö�ì�í�êgð©ì0è+íÅé�ë�öÅó�ô*ê�ì�ú*ê:ë�ñbð0ê F`� � íÅépì0è;ì�ú*ê$ùbêgé*ê�ø`ñbörð�ë`ú*êgõYêKð0ê�êgõ�ì0è;þ�ê$ê�	­÷röÅñbíÅé�ñ�þrö�êbÿ
)Kë�ëWèbø`ô�íÅé*ù'ì0è;
 
 � �~û*ì�ú*ê�ø�ê;ñ�ø�ê;ð0÷�êgë�íÅñbö�÷�ø�èb÷�ê�ø�ì�í�êgð2èbò©ë�ó*ìÀòÓñbõCíÅöÅí�êgð^ü:ú*êgéÔë�ñ�ø`ô�íÅé�ñböÅí�ì�í�êgð^èbò�ì�ú*ê;ë�ó*ì�ð
ñ�ø�ê+ð0ì0ø`íÅëWì�ö�ïÌü:í�ì�ú�íÅé ( � F\��èbþrð0ê�ø�îbê;ì�ú�ñ�ì:í�ò"FD� � ì�ú*êgé  �! [ � ( � û*ü:ú�íÅö�ê�òSèbø F � ( � ú*è�öÅô�ð

 �! [ & ( � ÿ
	�^ �té 
 � �~û
ì�ú*ê����[ë�ó*ì�ð�èbò^ñbé,ñ�ø�þrí�ì0ø`ñ�ø�ïÔùbø`ñ�÷rú �8ô�í�î­íÅô�íÅé*ùYè�é�ö�ïÔè�é*êYí�ì�ð � �[ë�öÅñbð�ð �¼ñ�ø�êYô*êgð�ëWø`í�þ�êgô
ñbð;ùbêgé*ê�ø`ñ�ì0êgô=þGïÛì�ú*êD���[ë�ó*ì�ð èbò�ì�ú*êCëWèbø�ø�êgð0÷�è�é�ô�íÅé*ù�� � 3T@��Gd8@�B /�B�7�C� �Sü:ú�íÅë`ú,íÅð;ô*ê���é*êgô,ð�öÅí�ù�úpì�ö�ï
ô�í ��ê�ø�êgépì�ö�ïFì�ú�ñbéAíÅé�ì�ú�íÅð"÷rñ�÷�ê�ø��T� ì�ú*ê � �[ëWè�õY÷�è�é*êgépì�ðÍñ�ø�ê,ð�ú*è#ü:é ì0è%þ�ê � �[ëWè�é�é*êgëWì0êgôAùbø`ñ�÷rú�ð�ÿ
� ð�íÅé*ù'ì�ú�íÅðÀô*êgð�ëWø`í�÷�ì�í�è�éÔñbé�ôÆì�ú*ê 
,�[ö�ê�îbêgö�ë�ñbëWì�ó�ð$ì0ø�ê�ê+õYè­ô*êgöÅð�òSèbø:ñböÅö
ð�ó�ë`ú � �[ëWè�õY÷�è�é*êgépì�ð$èbò	�'û�ñ
ëWè�õY÷rö�ê�ì0êÌô*êgð�ëWø`í�÷�ì�í�è�éÛèbòK���[ë�ó*ì�ð�û"� - � û�èbòb� ë�ñbé=þ�êYù�í�îbêgé
ÿ�W$ú*êCð0ì0ø`ó�ëWì�ó*ø�ê'ì�úGó�ð èbþ�ì�ñbíÅé*êgô=íÅð
ó�ð0êgôÍíÅé 
 W&W �Bì0èÌõCñbíÅépì�ñbíÅéÔê ��êgëWì�í�îbêgö�ïÆì�ú*ê��,�[ë�öÅñbð�ð0êgð:íÅéÔñbéÍñ�ø�þrí�ì0ø`ñ�ø�ï"íÅé�ëWø�êgõYêgépì�ñbö
ùbø`ñ�÷rú
ÿ
�)^ � ê�ì^ó�ð�ë�ñböÅö�ñ;ë�ó*ì�èbò
ñ ü2êgí�ù�úpì0êgôCùbø`ñ�÷rú7��(�N 	$��!L��	S( 	�í�ò�í�ì�ð�ü2êgí�ù�úpì^íÅð�ì�ú*ê:ð0êgëWè�é�ôCõCíÅé�íÅõ�ó�õÔÿ
� ê�ì+ó�ð;ð�ó*ùbùbêgð0ì�ñbð;ñbé=èb÷�êgé,÷�ø�èbþrö�êgõ7ùbêgé*ê�ø`ñböÅí JgíÅé*ùÔì�ú*êYø�êgð�ó�ö�ì�ð èbò�ì�ú�íÅð�÷rñ�÷�ê�ø;ì0è�õYè­ô*êgöÅíÅé*ùÆì�ú*ê
õCíÅé�íÅõ�ó�õ.ñbé�ô=ð�ó*þrõCíÅé�íÅõ�ó�õ F ( �[ë�ó*ì�ð�û©íÅé,ì�ú*ê"ë�ñbð0ê  ' - ( � û�òSèbø�ñbéÐñ�ø�þrí�ì0ø`ñ�ø�ïÛü2êgí�ù�úpì0êgôÐùbø`ñ�÷rú
ÿW�è=ñbë`ú�í�ê�îbêÍì�ú�íÅð�ùbêgé*ê�ø`ñböÅí Jgñ�ì�í�è�é
û^ì�ú*êÔì0êgë`ú�é�ídcGó*êgðYó�ð0êgô%íÅé ì�ú�íÅð�÷rñ�÷�ê�øCð0ê�÷rñ�ø`ñ�ì0êgö�ï òSèbøYè­ô�ô%ñbé�ô

� �



ê�îbêgéÙë�ñbð0êgð'ú�ñgîbê"ì0èÛþ�ê"ëWè�õ+þríÅé*êgô\��ì�ú*ê�ø�ê�òSèbø�êbû©ì�ú*ê"é*ê�ü ëWè�é�ð0ì0ø`ó�ëWì�í�è�é íÅð;ê�	­÷�êgëWì0êgô ì0èÛú�ñgîbêÆì�ú*ê
ô�í]�"ë�ó�ö�ì�í�êgð2èbò�þ�èbì�úÔì�ú*êgð0ê+ë�ñbð0êgð:ð�íÅõ�ó�ö�ì�ñbé*ê�è�ó�ð�ö�ïbû*ñbé�ôÍõCñgïGþ�ê ê�îbêgé�õYèbø�êbÿ

� O-")!�* 5 �/.MJL2;	W.0!1+��P^`W$ú*êYñbó*ì�ú*èbø`ð ñ�ø�êYîbê�ø�ï ùbø`ñ�ì0ê�òÓó�ö©ì0è��bê ��ê�ø�ï;I,êgð0ì0þ�ø�èGèbý òSèbø òSø`ó�í�ì0òÓó�ö�ô�íÅð4�
ë�ó�ð�ð�í�è�é�ð©ñbé�ô'ì0èC)Kö�ê�ý���ñbíÅé�ð�úpì0êgíÅé�òSèbø�ó�ð0ê�òÓó�ö­ëWè�õCõYêgépì�ð�ñbé�ôYú*êgö�÷YíÅé'íÅõY÷�ø�è#î­íÅé*ù:ì�ú*êÀ÷�ø�êgð0êgépì�ñ�ì�í�è�é
èbò2ì�ú�íÅðK÷rñ�÷�ê�øgÿ�W$ú*êYñbó*ì�ú*èbø`ð ñböÅð0èÆì�ú�ñbé*ýÛñbé,ñbé*è�épï­õYè�ó�ð ø�ê�òSê�ø�ê�êYü:ú*è�ð0êYëWè�õCõYêgépì�ð;ú*êgö�÷�êgô íÅõ �
÷�ø�è#î­íÅé*ùYì�ú*ê ÷�ø�êgð0êgépì�ñ�ì�í�è�éÍèbò�ì�ú�íÅð�÷rñ�÷�ê�øgÿ

� � �9��á��^ß'å@��



 W �^)+ÿ )+ÿ O2êgé�ë�Jgó*øgûL� )Kó*ù�õYêgépì�íÅé*ùÆó�é�ô�í�ø�êgëWì0êgôÍëWè�é�é*êgëWì�í�î­í�ì[ï�íÅé��a �R$��,��ì�íÅõYê�
­û���� @�3�k �
	�7/e��GB��
B 5���� � ��� � 
��Gd�k	@�B �)e8/�@ ��
 @cb �"@��Gd�587?<RB21bû�):ç � � ø�êgð�ð�û W�� ��� û � �  �� ��� �pÿ


 
 �^)+ÿ )+ÿ O2êgé�ë�Jgó*øgû � W$ú*ê ð0ì0ø`ó�ëWì�ó*ø�ê�èbò;é*êgñ�ø!�[õCíÅé�íÅõ�ó�õ3êgô*ùbê ë�ó*ì�ð?
­ûI�té
��� @�3�k ��	 =�7 �GB B 5����
� 
��Gd�kH@�B3a @�5 B�0 ��7?<A@�B8=N@cb �"@��Gd�587 /�� � 36<�/�B�34/Wû W�� � �Gû � 
 � W 	 
Gÿ


 � � �;ÿ��$ÿ O�íM	­þGïbûI� W$ú*ê'õCíÅé�íÅõ�ó�õ éGó�õ+þ�ê�øKèbò^êgô*ùbêgð ñbé�ôÛîbê�ø�ì�íÅëWêgð íÅé ñ"ùbø`ñ�÷rúÛü:í�ì�ú�êgô*ùbêYëWè�é �
é*êgëWì�í�î­í�ì[ïD$=ñbé�ôI� $;�~þ�è�é�ô�ð?
­û���/67��	@ � � = ��û W�� ���Gû 
�� ��� 
 �  ÿ


 � �^W ÿÀç2èbø`õYêgé
û:çKÿ � êgíÅð0ê�ø`ð0è�é
û$ñbé�ô �;ÿ �:í�îbêgð0ì�ÿ � B�7 � @�0�5 3�7?<A@�B 7�@ � � 1 @ �4<?7/e���=dû � ë �Kø`ñgüQ� �KíÅöÅö�û
� ê�ü
��èbø�ý�û � �'û W�� � 	­ÿ


 � ����êbÿ ��íÅé�í�ì Jbû � W$ú*ê � �~êgô*ùbê2ëWè�õY÷�è�é*êgépì�ðBñbé�ô ì�ú*ê^ð0ì0ø`ó�ëWì�ó*ø`ñböbô*êgð�ëWø`í�÷�ì�í�è�é�èbò­ñböÅö � �~êgô*ùbê2ë�ó*ì�ðBíÅé;ñ
ùbø`ñ�÷rú

­û���� @�3�k���� 7/e � B�7 /��4B ��7?<A@�B �����L@ � � =	e @	d @�B����
�	d4e����)e8/�@ ��/67?<A3 �"@�B�34/ d 7R=G<RB �"@��Gd�587 /��
� 36<�/�B�34/ ������� � ��f��V/�3�7?5���/�� @�7 /4= <RB �"@��Gd�587 /���� 36<�/�B�34/Wû2î�ÿ � � �pûG�G÷�ø`íÅé*ùbê�ø!����ê�ø`öÅñ�ù*û W�� ��� û
W�� � � W � �pÿ


 � ����êbÿ ��íÅé�í�ì Jbû � � ñbíÅépì�ñbíÅé�íÅé*ùÌì�ú*ê � �~êgô*ùbêYëWè�é�é*êgëWì0êgô ëWè�õY÷�è�é*êgépì�ð:èbò�ñÌùbø`ñ�÷rúÍè�éÛöÅíÅé*ê�
­û���� @�3�k
� � B�0 � =��
� /�� � 
��Gd8@�=4<R5 �U@�B �)e8/�@ ��
�@cb �"@��Gd�587?<RB21!��B�0 � 
�=�7 /���= � � �#� � �! � � �zû �c�����Ùç2è�õ �
÷ró*ì0ê�ø �Gè­ë�í�ê�ì[ï � ø�êgð�ð�û W�� ��� û   �� � �pÿ


 �����$ÿ�)+ÿ ��íÅé�íÅë�û�)+ÿ"��ÿ �;ñ�ø�Jgñbé*è#î�ñbé�ô � ÿ"��ÿ � è�õYè�é*è�ð0è#î�ûI� ��é�ì�ú*ê�ð0ì0ø`ó�ëWì�ó*ø�ê+èbò�ì�ú*ê'ð0ï­ð0ì0êgõ
èbò�õCíÅé�íÅõ�ó�õ1êgô*ùbêÌë�ó*ì�ð;íÅé ñÆùbø`ñ�÷rú

­û ��7?5 0�<�/4=N<RB$#C<>=63 ��/67 /�%�d 7?<��^<�� ��7?<A@�B�ûY)+ÿ )+ÿA�*ø`íÅô�õCñbé
���^ô
ÿ �`û � ñbó*ý�ñ­û � è�ð�ëWè#ü;û W�� � � û 
 � 	 � � 	 � �ÓíÅé �:ó�ð�ð�íÅñbé �`ÿ


  ����êbÿ ��íÅé�í�ì J�ñbé�ô'&�ÿ � ó*ì0è#î�û(� ) 
,�[ö�ê�îbêgöpë�ñbëWì�ó�ðBì0ø�ê�ê^õYè­ô*êgö�òSèbøBì�ú*ê^õCíÅé�íÅõ�ó�õ ñbé�ô;õCíÅé�íÅõ�ó�õDM W
êgô*ùbê�ë�ó*ì�ð:íÅéÍñYùbø`ñ�÷rú�ñbé�ô�í�ì�ð$íÅé�ëWø�êgõYêgépì�ñbö�õCñbíÅépì0êgé�ñbé�ëWê�
­û���� @�3�kH7/e8/ ��(�7/e � 
��Gd8@�=4<R5 � @�B
�)e8/�@ ��
 @cb �"@��Gd�587?<RB21bû W�� � �Gû �
	 ��� � W� ÿ

���




 � ����êbÿ ��íÅé�í�ì JÍñbé�ô &�ÿ � ó*ì0è#î�û � ) 
,�[ö�ê�îbêgöKë�ñbëWì�ó�ðCì0ø�ê�êÛõYè­ô*êgö�òSèbøÌì�ú*ê�õCíÅé�íÅõ�ó�õ ñbé�ôFõCíÅé�íM�
õ�ó�õDM W êgô*ùbê�ë�ó*ì�ð2íÅéÌñ;ùbø`ñ�÷rú"ñbé�ôÌí�ì�ð^íÅé�ëWø�êgõYêgépì�ñbö�õCñbíÅépì0êgé�ñbé�ëWêbÿ � ñ�ø�ì �?� � ì�ú*ê:ê�îbêgéÆë�ñbð0ê�
­û
ñCõCñbéGó�ð�ëWø`í�÷�ì�ÿ


 W 	�����êbÿ ��íÅé�í�ì J;ñbé�ô &�ÿ � ó*ì0è#î�û �`ç�ñbëWì�ó�ð4�~ì0ø�ê�ê+ì[ïG÷�ê+õYè­ô*êgöÅð�òSèbø$òÓñbõCíÅöÅí�êgð2èbò�þríÅð0êgëWì�í�è�é�ð�èbò�ñCð0ê�ì?
­û
ñCõCñbéGó�ð�ëWø`í�÷�ì�ÿ


 W&W ����êbÿ ��íÅé�í�ì J;ñbé�ô �$è�é�í�ì

 W 
 ����êbÿ ��íÅé�í�ì J;ñbé�ôL)+ÿ ��ñbíÅé�ð�úpì0êgíÅé
û � W$ú*ê+ëWè�é�é*êgëWì�í�î­í�ì[ïÔë�ñ�ø`ë�ñbð�ð:èbò�ñCîbê�ø�ì0ê�	�ð�ó*þrð0ê�ì$íÅéÍñYùbø`ñ�÷rú

ñbé�ô"í�ì�ð2íÅé�ëWø�êgõYêgépì�ñbö�õCñbíÅépì0êgé�ñbé�ëWê�
­û���� @�3�k �
	�7/e �GB B 5���� � ��� � 
��Gd�k @�B �)e8/�@ ��
D@cb!�"@�� �
d�587?<RB21bû ):ç � � ø�êgð�ð�û W�� ��� û\� W���� ��
�� �Óð0ê�ê;ñböÅð0è�WI�Q�tç � 	  	 � û�W�êgë`ú�é�í�è�é
û �Kñbí�òÓñ­ûO�tð0ø`ñ�êgö�û���ó�é*ê
W�� ��� �`ÿ


 W�� ����êbÿ	��íÅé�í�ì JÆñbé�ô �*ÿ I,êgð0ì0þ�ø�èGèbý�û � � ñbíÅépì�ñbíÅé�íÅé*ùÛì�ú*ê�ç�öÅñbð�ð0êgð�èbò � � �^ô*ùbê��tç2è�é�é*êgëWì�í�î­í�ì[ïÙíÅéÙñ
�Kø`ñ�÷rú ��é � � íÅé*ê�
­û2W�êgë`ú�é�íÅë�ñbö �$ê�÷�èbø�ì �  � W û �Kê�÷�ì�ÿGèbò�ç2è�õY÷Bÿ �­ë�í�ÿ�û W�êgë`ú�é�í�è�é
û �Kñbí�òÓñ­û­íÅð0ø`ñ�êgö�û
W�� � �Gû � �#÷Bÿ��?W�èÌñ�÷�÷�êgñ�ø:íÅé � � 1 @ �4<?7/e��^<A3��,�`ÿ


 W�� ���+ÿ � ÿ ��ñ�þ�è#ü;û � ):÷�÷röÅíÅë�ñ�ì�í�è�é�ð�èbò�ñC÷�è�ð0ê�ì$ø�ê�÷�ø�êgð0êgépì�ñ�ì�í�è�éÍì0èÌêgô*ùbê�ëWè�é�é*êgëWì�í�î­í�ì[ïÔñbé�ôÔùbø`ñ�÷rú
ø`í�ù�íÅô�í�ì[ï 
­û���� @�3�k � � B�0 � 
��Gd�k	@�B3a @�5 B�0 ��7?<A@�B8=N@cb �"@��Gd�587 /�� � 36<�/�B�34/Wû W�� � W û  W 
 �  
 W ÿ


 W � ���+ÿ � ÿ ��ñ�þ�è#ü;û�� ) ø�ê�÷�ø�êgð0êgépì�ñ�ì�í�è�éÌòSèbø2ëWø�è�ð�ð�íÅé*ù+ð0ê�ì2òÓñbõCíÅöÅí�êgð©ü:í�ì�úÌñ�÷�÷röÅíÅë�ñ�ì�í�è�éYì0è�ð�ó*þrõYè­ô�ó �
öÅñ�ø��rè#üF÷�ø�èbþrö�êgõCð?
­û���� @�3�k � 7/e��GB B 5������ ��� � � � � � � 
��Gd�k @�B #C<>=63 ��/67 / � � 1 @ �4<?7/e���=dû W�� ��� û


	 
 � 
 W&W ÿ


 W�� � &�ÿ���ñböÅíÅörñbé�ô ��ÿ �2ÿ �@ì�ñböÅíÅñbé*è*û�� � ñbíÅépì�ñbíÅé�íÅé*ù+ì�ú*ê � �~êgô*ùbê��[ëWè�é�é*êgëWì0êgô�ëWè�õY÷�è�é*êgépì�ð2èbò�ñ+ùbø`ñ�÷rú
è�éÍöÅíÅé*ê�
­û�� � � ��� k%�"@��Gd�587?<RB21']4] � W �`û W�� ��� û W&W � 
  ÿ


 W ��� � ÿ �;ÿ �:êgé8JgíÅé*ùbê�øKñbé�ô ��ÿ � ÿ�I íÅöÅöÅíÅñbõCð0è�é
û*� ��é�ì�ú*ê � ó�õ+þ�ê�ø:èbò9�­õCñböÅö�ç�ó*ì�ðKíÅéÍñ �Kø`ñ�÷rú

­û
�té*òSèbø`õCñ�ì�í�è�é � ø�è­ëWêgð�ð�íÅé*ù � ê�ì0ì0ê�ø`ð � �
û W�� ��� û �
W � ��� ÿ


 W� � ��ÿ(�;ÿ �;ñ�ø�ùbê�øgûQ�4��ö�èbþrñbö�õCíÅé �[ë�ó*ì�ðKíÅé � � çKû�ñbé�ô�èbì�ú*ê�ø ø`ñbõCíM��ë�ñ�ì�í�è�é�ð$èbò2ñ"ð�íÅõY÷rö�ê+õCíÅé �[ë�ó*ì
ñbö�ùbèbø`í�ì�ú�õ 
­û��té ��� @�3�k � 7/e � ��� � � � � � � 
��Gd8@�=4<R5 � @�B #C<>=63 ��/67 / � � 1 @ �4<?7/e���=dû W�� ��� û 
 W � � 	­ÿ


 W�� �^)+ÿ���ÿ �;ñ�ø�Jgñbé*è#î"ñbé�ô �$ÿ )+ÿ8W$íÅõYèbòSê�ê�î�û��B�"�"ë�í�êgépì�ñbö�ùbèbø`í�ì�ú�õ�òSèbø ��é�ô�íÅé*ù;ñböÅö�õCíÅé�íÅõCñbö*êgô*ùbê��
ë�ó*ì�ðÌèbò;ñÐé*è�é �~èbø`í�êgépì0êgôFùbø`ñ�÷rú

­û � 
 :T/��4B /67?<A3�=dû W � ��� W�� 
Gÿ �?W�ø`ñbé�ð�öÅñ�ì0êgôFòSø�è�õ �;í�þ�ê�ø`é*ê�ì�íÅë�ñ­û
��è�ö�ÿ�
�
Gû � è*ÿ�
Gû W��  �� û  �� W 
 �`ÿ


 

	�����ÿ �;úGó�öÅö�ê�ø;ñbé�ô �;ÿVW$úGó*ø`íÅõYêgöÅöÅñ­ûI� ):÷�÷�ø�è�	*íÅõCñ�ì�í�è�éÐñbö�ùbèbø`í�ì�ú�õCð òSèbø+ùbø`ñ�÷rú=ñbó*ù�õYêgépì�ñ�ì�í�è�é

­û
�8@�5��4B ��� @cb � � 1 @ �4<?7/e���=K_ �Bû W�� ��� û 
 W�� � 
�
��Gÿ

� �




 
 W � �*ÿ )+ÿ � ñ � è�ó*ì0ø��êbû��*ÿGî�ñbé � ê�êgópü2êgé
û*ñbé�ô � ÿ �+ÿ �Kîbê�ø`õCñ�ø`ð�ÿ�� � ñbíÅépì0êgé�ñbé�ëWê�èbòY
,�[ñbé�ô � �~êgô*ùbê��
ëWè�é�é*êgëWì0êgô�ëWè�õY÷�è�é*êgépì�ð$èbò�ùbø`ñ�÷rú�ð?
­û #C<>=63 ��/67 / � ��7/e8/��!��7?<A3�=K_4_ �Bû W�� ��� û � 
 ��� � � � ÿ


 
�
 � ��ÿ � ñ�èbøgû���ÿ ��ó�íÅð4�rêgöÅô,ñbé�ôÙçKÿ � ñ�ø�ì0êgö�û � ) òÓñbð0ì�ñbö�ùbèbø`í�ì�ú�õ.òSèbø�èb÷�ì�íÅõCñböÅö�ï íÅé�ëWø�êgñbð�íÅé*ùÔì�ú*ê
êgô*ùbê;ëWè�é�é*êgëWì�í�î­í�ì[ï 
­ûO�té ��� @�3�k � ��=�7 �GB B 5���� � 
��Gd�k"@�B�a @�5 B�0 ��7?<A@�B8=^@cb!�"@��Gd�587 /�� � 36<�/�B�34/Wû
W�� � 	­û � �  �� �;	 �pÿ


 
 � ���+ÿ � ñ�ù�ñbõYè­ë`ú�í$ñbé�ô W ÿ �;ñbõYêgô�ñ­û �`ç�ñbé*è�é�íÅë�ñböÀë�ñbëWì�ó�ðYì0ø�ê�êÍø�ê�÷�ø�êgð0êgépì�ñ�ì�í�è�éÙòSèbøÌõCíÅé�íÅõ�ó�õ
ë�ó*ì�ð?
­û � �	d ��B � k"@cb � B�0gk ��B�0 � dgd � k � ��7/e0kÅû�_4_�û W�� ��� û�é*è*ÿ � û ��� ��� ��� W ÿ


 
 � ���+ÿ � ñ�ù�ñbõYè­ë`ú�í�û �Yÿ � íÅð�ú�íÅõCñ�ø`ñÔñbé�ô W ÿA�@þrñ�ø`ñ�ý­í�û��`ç2è�õY÷ró*ì�íÅé*ùÍñböÅö�ð�õCñböÅö�ë�ó*ì�ð+íÅé=ñbéÐó�é�ô�íM�
ø�êgëWì0êgô�é*ê�ì[ü2èbø�ý 
­û � � � � � k"@�B�#C<>=63 ��/67 / � ��7/e8/��!��7?<A3�=dûL_�

û � è*ÿ � û W�� � �pû � � ��� �  W ÿ


 
�� � �*ÿ çKÿ � íÅë�ñ�ø`ôCñbé�ô � ÿ���ó*ê�ø`ñbé�é*êbû�� ��éYì�ú*ê$ð0ì0ø`ó�ëWì�ó*ø�ê$èbò�ñböÅö�õCíÅé�íÅõ�ó�õ ë�ó*ì�ð^íÅéYñ;é*ê�ì[ü2èbø�ýCñbé�ô
ñ�÷�÷röÅíÅë�ñ�ì�í�è�é�ð?
­û � ��7/e0k���� @�1 �
��� �^<RB21 ��7?5 0 
�ûL_�	
û W��  	­û  �� W�� ÿ


 
 � � �*ÿ�I,êgð0ì0þ�ø�èGèbý�û��4�té�ëWø�êgõYêgépì�ñbörñbö�ùbèbø`í�ì�ú�õCð©òSèbø�òSè�ó*ø!�~êgô*ùbê$ëWè�é�é*êgëWì�í�î­í�ì[ï 
­û0�6	­ì0êgé�ô*êgôN):þrð0ì0ø`ñbëWì
èbò�ì�ú*ê+ö�êgëWì�ó*ø�ê;ú*êgöÅôÔñ�ì$ì�ú*ê'ç �"ð0êgõCíÅé�ñ�øÀèbò"O2êgöÅö � ñ�þrðÀè�é � ñ�ø`ë`ú W 	­û W�� ��� ÿ

�  


