
���������
	
���� ����������� ���������
����	�������� ���!��"
�
"����#��� ��	$���%�'&��
()�+* ��,�,��
"�-�(

.0/21435/268729;:<6868/2=?>A@'/2BC/5DE/
FHGJILKNMOKQPJKOR�S
TVU WXKOTZY\[WXKNM^]ZW_TV`aILK^WXKE[b ILKNM^]ZW

c0GXMOdETfegIhM^S!W
S
TVS
T�ijW�RlkmWXPonNR
p�P!W�SqRrUsWqKojW!Rutwv!tovwxzyzM^S!W
SqT{c0GXMOdETZeZIhM^K�[WwegM|W�x

v~}�}~vo�o��v~�~v)i'jW�RlkmWqPonNR�xJiqk�x���efWw�LM�n

�����Z�Z�A�!���
�^�����!���'�
�?�q�g�'�z�V�Z�L�!�H�¡ ��g�¢�4�m���O�¤£��L�!�����!¥����L¦0���!�¤���L��§!�Z¨ ©«ªX¬mm®¯¬mL°

�L�
 <�����Z�±�V²��g�H�����f�L³����L�Q�?�����L� ���w���g��²L�L³��¤´�µa¶·©¸¢¹»º ´q¼µ °^´�½µ¿¾ °��m�!���Q�À�?�����Z³����H�Z 
�¡�w���g��²L�L³��0�H§!�Q�����
�?�0¦��?�C�L�wÁÃÂ�Ä ¾ ´ ¼µ °O´ ½µ º����!�g���m�gÅ~���O���8�¢�Z�L£��
�?�g� ©8ÆN���o²��A���Ç�?�w�
�H�g� È¢É��m�±����´ µ ¶ ÊJ¸l¹$ÂË¦Ì�L�_�L�wÁ ÊÍÄ È'É�°0�m�!�g���{´ µ ¶ ÊJ¸V�¡�����!��²E�h�H���¡�Z�L³
���L�Q�?�����L� �o§�£VÎq�g�Ã�L¦ ÊJÏ��^���Z�L�H��ÂÐ���V�;�Q�A���¡�L�
�?³C�~§�£VÎq�g�f¨ È'És���V�;�q�g�����o ����
�L��Î!�±��¶���������O��§
 oÁ{Îq�Z¥��L�����sº±Ñ ¾ �?�
 #º Ò ¾ ¸QÓ¢Ô��g���)�z���L�!�L³±Á~ÕZ�Ã�!�f��´ ¼µ �L�! {´ ½µ
Îq�Z�
�f²E�Ã�L�m�8�Ã�q�g�H��§~��Î ©��m���Z�;���!�hÁ;�?�H�H§!£��¢�Q�?�������!�L³�²L�L³�§��Z�ZÓC�^�{�!�?�H�����Z§�³Ç�A�
�8�������A²E�Ã���
�A�¢¦��L�)�?�
�L³±Áo�������?���f�AÆN�����Z�H�g��²o���!¥_£��L�!�����!¥������!�Z�H�V¦Ì§!���g�������!�Ã�A���
³¡�w�Z�L³�³±Á;�Z�L�!�O�Q�L�w���?�m�Q�A���¡�L�
�?³2²L�L³�§!�Z�ZÓ

Ö#×!Ø�ÙrÚ5ÛwÜ0Ý~Þß�à¢á�âQß¢ã�äoåXåJáÌæJç�â?è!é�ê?ëhßhá·ì?ä~í5ëgîoßZäwßhá�î�æuâhêAß?èqßgî~å2î~í�î~ç�á·ì?äoí5ã{êAßgïXîqðXâAè
äoæJä~í�ñ�ßgá·ìAáÌß�ñoè!òXáÌó|ôXëgìLäwßgáÌî�æJâ

×�õgöø÷JùNúHÞâhä~ûLäoæ5äwßgä
ü)á�ã{êoý ôJâQå¿ý òXë

þ ÿ���� úN÷XÝ�Ý�ù�� � ÷���ùNÚ
	mÞ���������Xè���������qè���������qè����� �!�

"�#%$'&)(*#,+ + -/.'0!"!"�1%$)&)243657-68:9<;>=�?A@%$B#,CD&FE
G%HDIFJLK%MLN,H%GPO�KAQ



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

!'ïXêVðqñ
æJäoã{á·ì?âmîoó0ärïXî~ã{êLî~ã{î~ëgåXïXá·âhã�îoó¿ßgïXê)ì?á�ëgì?íÌê¢ï5ä~âä�àê?í�í#"%$
æXîwà¢æ;äoæJð é~êLëhñ_á�ã&"
å2î~ëhßgäoæ!ß8á�æ!éwä~ëhá·äoæ!ßLè�ßgïXê¢âQî�ìLäoí�í�êLð�ëgîoßZäwßhá�î�æ�æ
ôXãlò2ê?ëLý('¤î~ôXç�ïXí�ñ�âhå2êLä)$
á�æXçJèoáÇß8ã{êLä�âQôJëhê�â
ßhïJê�äEé�ê?ëZäoç�êÃâQå2ê?ê�ð�ßgïXê�î~ëgòXáÌß�î~ózä_å2î~á�æ!ßá�æ�ßgïXê�ìAá�ëZìAí�ê¤ëgîoßZäwßhê�â'äoëgî~ôXæJð áÌß'ä~æJð áÌßZâ�ëZä*"
ßhá�î�æJäoí�áÌß�ñ�î~ëCæXî~ßaïJä~âaâ�ßgëhî�æXç�áÌã{åJíÌá·ìLäwßhá�î�æJâ¿î�ælßgïXêÃðqñ
æJä~ã{á·ì?âzîoó2ßhïXêÃïXî~ã{êLî~ã{î~ëgåXïXá·âhã
+ âhê?ê�, �7�*-Jó|î�ëaä�æXá·ìAê¤ðXá�ðJä~ìfßgá·ì�ê/.qå5î!âQáÌßhá�î�æ10Zý�2Hæ{å5äoëhßhá·ìAôXí·ä~ëzà¢ïJê?æ;ßhïJê¤ëhî~ßgäoßhá�î~æ_æ
ôXãlò2ê?ë
á·âaëZäwßgá�î~æJä~í4èoáÌß'á·âaí�îqì?ä~íÌí�ñrì?î~æJâQßgä~æ!ß�á�æ{ßhïJê4365Vßhî�å5î�í�î~ç~ñ~è�åXëgîwé
á·ðqêLð_ßgïJäwßßhïXêVã�äoåJåXá�æXç
á·â�æXî~ßlìAî�æ*7�ôXç�äoßhê;ßgî ä#ëgáÌç�á·ðÀëgîoßgäoßhá�î~æ¿ý�8
á�ã{á�í·äoëVëhê�âQôXíÌßZâVó|î~ëlì?á�ëgì?íÌê_ê?æ5ðqî~ã{î�ëhåXïJá�âhã�â
ïJäEé�ê�ò5êLê?æ åXëgîwé~êLð�ò
ñ:9îwñ
í·äoæJð�á�æ;, <=-^ý?>Ãâ_áÌß_á·âlà�êLíÌí#"@$
æXîwà¢æ�è0êLæJðqî�ã{î~ëgåXïXá·âQã�â�î~ó
ßhïJê_ì?áÌëZìAí�ê�ðqî<æXî~ßVïJäEé�êrä<âQá�æXç�íÌê�ëgîoßZäwßgáÌî�æ#æ
ôXãlò2ê?ëLè2ßhïXêLñ#ïJäEé~ê_äuì?íÌî!âQê�ð�á�æ�ßgê?ëgéwäoí�î~ó
ëgîoßgäoßhá�î~æuæ
ôXãlò2ê?ëZâ + ßgïXê�ëgîoßZäwßhá�î�æuá�æ!ßhêLëhéwäoíA0fè
à¢áÌßgï<ã�ä~æ
ñ�á�æ�ßgê?ëgêLâQßhá�æXç_åXëgî~å2ê?ëhßhá�êLâ + âhê?ê
, �7�=-�äoæJðB, ���=-C0fýD!'ïXêÃëgêLâhôXíÌßgâaåXëgîwé~êLð;ò
ñE9îwñ
í�ä~æJð_á�æ, <)-�ì?î~æJì?ê?ëgæ{ßhïXê)ò5êLïJäEé
á�î~ëmî~ó¿ßhïXê
êF.
ßgëhêLã{ê)å2î~á�æ!ßgâîoózßhïJê�ëhî~ßgäwßgá�î~æ�á�æ!ßhêLëhéwäoí^ý

!'ïXê{äoá�ã îoó�ßhïXê{åJëhê�âQêLæ�ß�åJä~å5êLëVá·â)ßhî#âQßhôJðXñ ä�âQá�ã{á�í·äoë¢åXëgî~òXí�êLã áÌæ ßhïXê{ì?î~æ!ßhê/.!ß
îoó8ß�à¢á·âQß¤ã�äoåXåXá�æXç!â'îoó8ßhïJê�ßhî�ëhô5âAý�Gzá�ëgâQß¤à�êrëhêLã{ê?ã_ò5êLë'ßhïJäoß¤ß�à¢á·â�ßÃã�ä~åXåXá�æXç!â�î~óCßhïXê
ßhî�ëhô5âaïJäEé�ê)ä~æuá�æ
éwäoëgá�ä~æ!ßaì?äoí�í�êLð;é�ê?ëhßhá·ì?ä~íJëgîoßZäwßhá�î�æ{áÌæ!ßgê?ëgéEä~í + âQêLê�, �F-^èH, �*-4è�, �*-�ä~æJðB, �=-A0Zý
!0îlò2ê)ã{î�ëhê)åXëgêLìAá·âhêoè!ç~á�é~êLæ ä�ß�à¢á·âQß�ã�ä~åXåXá�æXç�IKJMLDNPO	2 'RQSLDNPO	2 '«à¢ïJá�ìZï áÌæ5ðqôJìAê�â�ä
ðqá#T�ê?î~ã{î�ëhåJïXá·âQã I;JU!WV6QX!WVVïXî~ã{î~ßhî~åJá�ì¢ßhîlßhïXê�Y)ê?ïXæuß�à¢á·â�ß +[Z�\^] 0DQ +[Z`_:]&acb*d
� \^]ea�b*d �f0 \ ßgïXê?ëgê_êF.qá·â�ßZâ)äuìAí�î�âhêLð#á�æ!ßhêLëhéwä~í�gih + IR0�jk, g1lh \ gMmh -8à¢áÌßgïÀßhïJêró|î�íÌí�îwà¢á�æXç
åXëgî~å2ê?ëhß�ñnJ

GXî�ëporqcs@tHu + g h + IR0v0fèqßhïXêLëhê�ä~ëhê �_ðqá#T2êLëhêLæ�ß¤âháÌßhôJäoßhá�î~æJâ?ý
�f0woxjzy{�á·â¢ä_ëgäoßhá�î~æ5äoí�æ
ôXãlò2ê?ëLý|2Hæ�ßhïJá�â¢ìLä~âhêVßhïXêLëhê�á·â¢äE}f"Oå5êLëhá�îqðqá·ìÃå2î~á�æ!ß ~�ó|î~ë

I + á�æ óNä�ìfß¢ßhïJê?ëgê�ä~ëhê�äwß¢í�êLä�â�ß �_âQô5ìZïuå2î~á�æ!ßgâ^0aßhïJäoß¤íÌáÌó·ßZâaßgî{älå2î~á�æ!ßW~�q�L N O	2 'ËâQô5ìZï
ßhï5äwß�I { + ~10Dj;~ _;+ � \%� 0 �
��0�o»á·â äoæÍáÌëgëZäwßhá�î�æJäoí¢æ
ôXã_ò5êLë?ýz!'ïXê?æ«ßhïXêLëhê�á·â ä�ì?î~ã{åJä�ìfßLè Ip"^á�æ
éwäoëgá�ä~æ!ß{âhêAß

��� !WVVßgïJäwß¤í�áÌó·ßgâ�ßhî{ä{âhêAß ��� L N O	2 'ËâQô5ìZï ßgïJäwß¢ó|î�ë¤äoæ
ñe~�q � àê�ïJäEé�ê)J

í�á�ã
���`�

� Vw� I � + ~n0�� � V + ~10t jro \

à¢ïXêLëhê � V J�L N O	2 '6Q�2 'Ëá·â�ßhïXê�åJëhî�7�êLìfßgá�î~æ á�æußhïXê�é�ê?ëhßhá·ì?ä~í2ì?î
î~ëZðqá�æJäwßgêoý
2Hæx, �)-CàêlïJäEé�êlâhïXîwà¢æ#ßgïJäwß4gMmh ä~æJð�g1lh ä~ëhê_ìAî�æ�ßgá�æ!ôJî~ôJâ¤ó|ôXæJìfßgá�î~æJâ)îoóDI\áÌæ ßhïXê

�



3 N ßhî�å5î�í�î~ç~ñ + á�æsóNä~ìAßräuâQßhëgî~æXç�ê?ë�ëgêLâhôXíÌßVà'ä~âVåXëgîwé~ê�ð#ßhïJê?ëgêf0Zý��¤î~ßhê;ßgïJäwß�ßhïJá�â�á·âVá�æ
ìAî�ã{åXí�êAßgêmâQá�ã{á�í·äoëgáÇß�ñ'à¢áÌßhï�ëgêLâhôXíÌßgâ¿ó|î~ë8ìAá�ëZìAí�êCïXî~ã{êLî~ã{î�ëhåXïJá�âhã�â2äoæJð�êLæJðqî�ã{î~ëgåXïXá·âQã�â?ý

>Ãâ à�êÀä~íÌëgêLä�ðqñøâgäoá·ð�èßhïXêÀã�ä~á�æ�ëgêLâhôXíÌß;î~ó�ßhïXá·â{åJä~å5êLë�á·â;á�æJâQåJáÌëgêLð�ò
ñ�ßgïXê#î~æXê
àêÀã{ê?æ!ßhá�î�æXêLð�ó|î~ë<ìAá�ëgì?í�ê<ïJî~ã{ê?î�ã{î~ëgåXïXá·âhã�â�à¢áÌßhï«ëZäwßgá�î~æJä~í¢ëhî~ßgäwßgá�î~æ æ!ôJãlò2ê?ëLý 2Oó
IKJML N O	2 'RQSL N O	2 'Ðá·â�ä~æ äoæ5äoí�ñ!ßhá·ì¢äoëgêLä)"^åXëgêLâhê?ëgé
á�æXçÃß�à¢á·âQß�ã�ä~åXåXá�æXç�à¢ïXá·ìZï�á�æJðqô5ìAêLâ
ä�ðXá T�ê?î�ã{î~ëgåXïXá·âhã I J4!WV QX!WVsïXî�ã{îoßhî�åXá·ì<ßhî�ßhïXê YÃêLïXæ«ß�à¢á·âQßuäoæ5ð g1lh + I60��
g m h + I60�q��� \ ßgïXê?æEg mh + IR0zá·âCí�î
ìLäoí�í�ñVì?î~æJâQßgä~æ!ßmáÌælßhïJêR3 N ßhî�å5î�í�î~ç~ñ~èwßhïJäoßmá·âAè~áÌßaìLäoæ;æXîoß
ò2ê{áÌæ5ìAëgêLä~âhêLð äoæJð�ðqêLì?ëhê�ä~âhêLð ò!ñsäoåXåXëgî~åJëhá·äwßgê�3 N âhã�äoí�ízå5êLëQßgôXëhò5äwßhá�î�æJâAý&> âQá�ã{á�í·äoë
ëgêLâhôXíÌßzïXî�í·ðXâ0ó|î~ë	g lh + I60zà¢ïXê?æ_áÌßCä�âhâhôXã{ê�â0äVëZäwßhá�î�æJäoí
éwäoí�ôXê'äoæJðrßhïJê¢é~ê?ëhßhá·ìLäoí!ëhî~ßgäwßgá�î~æ
á�æ!ßhê?ëgéwäoí�á·âæXîoßÃðqêLç~êLæXê?ëZäwßgêÃßgî�älå2î~á�æ!ß?ý

2HæK, �=-¢àêuâhî~í�é~ê�ð�ßhïXê�ìAî�ã{åXí�ê?ã{ê?æ!ßZäoëgñ#åXëhî�òXí�ê?ã�J�!'ïXê?ëgê àê åXëgîwé~ê�ð�ßhïJäoßló|î�ë_ä
3 N ß�à¢á�âQß)ã�ä~åXåXá�æXçEI�è�áÌóDg1lh + I60��;g�mh + IR0��q	�� \ ßhïXêLæBg�mh + I _ + � \�
 0v0� gMm h + IR0¤ó|î~ë
äoæ
ñ 
 � �i���¤î~ßhê�ßgïJäwß)ßhïXá·â¢ëgêLâhôXíÌß¢á·â¤äoí·âhî;ä~æJäoí�î�ç~î~ô5âaßgî�à¢ïJäoßÃïJäoåJå5êLæJâ¢ó|î�ëÃä�ìAá�ëZìAí�ê
ïXî�ã{ê?î~ã{î�ëhåJïXá·âQã à¢áÌßhï�á�ëhëZäwßgáÌî�æJäoíCëgîoßZäwßgáÌî�æ�æ
ôXãlò2ê?ëLý�GXî~ë;ä�âQá�ã{á�í·äoë�ëhê�âQôJíÇß_á�æ�ßhïXê
ìAî�æ!ßhêF.
ß¢îoó0ßhî�ëhôJâ'ïJî~ã{ê?î�ã{î~ëgåXïXá·âhã�â8ïXî~ã{î~ßhî~åJá�ì¤ßhî;ßgïXê�á·ðqê?æ!ßháÌß�ñ�âhê?êE,*�-4ý

2HæK, �*-¤äÀå5äoëhßhá·äoí�é~ê?ëZâháÌî�æ�îoó¤ßgïXêuã�ä~á�æ�ëhê�âQôXíÌßrî~ó¤ßhïJá�âlåJä~å5êLëlà'ä~âlåXëgîwé~êLð�ý !'ïXê
ìAí·ä�âhâ8î~ó�ã�ä~åXåXá�æXç!âCâ�ßgôJðqá�êLð_ßgïXê?ëgê¤à'ä~â?è�á�æ{ä�ìAêLëQßZäoá�æ{âQêLæJâQê~è!ä�í�áÌßQßgí�êëgêLâQßhëgá·ìfßgáÌé�êoè~ä�âCó|î~ë
á�æJâQßgäoæ5ìAêoè¿áÌß�ðqá·ðsæXîoß�ìAî�æ!ßgäoá�æ ßhïXê�âQßgä~æJðXäoëZðsã�äoåXåXá�æXç + á�æsóNä~ìfßLè0áÌß�ðqá·ð æXî~ßrìAî�æ�ßZäoá�æ
äoæ
ñ ä~ëhê�ä*"OåXëgêLâhê?ëgé!á�æXç�ã�ä~åXåXá�æXç�0^J

L�� J�� Z�� j Z�_?]��Hacb*d �
]�� j ]6_��V�� âQá�æ + ��� Z 0 acb*d � + �f0

��í�êLäoëgí�ñoè~ä�âDL � á·âmä~æJäoí�ñ!ßhá·ìäoæJð;ä~ëhê�ä*"OåXëhê�âQêLëhé
á�æXçJèLßgïXêÃëgêLâhôXíÌßCåXëhîwé�êLðlïXê?ëgê¤ì?ä~æ{ò5ê
äoåJåXí�áÌê�ð;ßhî{áÌßLý� ôXë;ã�äoá�æøç�î�äoí'à¢áÌßhï äoí�íßhïXá·â;äoæ5äoí�ñqâQá·â�î~ó)ïXîwà ßgïXê�é~êLëQßgá�ìLäoíëhî~ßgäoßhá�î~æøá�æ!ßhêLëhéwä~í
ìZïJä~æXç~ê�â ä~â à�êså5êLëQßgôXëgò;I á·â ä�ò5ê?ßQßhêLë�ôXæJðqêLëgâQßgä~æJðqá�æXçøî~ó�ßhïXê�òXáÌó|ôXëZì?äwßgá�î~æJâ;ßgïJäwß
ïJä~åXå5êLæ�áÌæ<ä_óNäoã{á�í�ñlí�á $~ê L � ý

>ÃâÃßhïXêrëhê�âQê�äoëZìZïuá�æ�ßhïJá�â)âQôJòP7�êLìAßÃïJä~â)âQïJîwà¢æ�èJßgïXá·â¢á·âÃä;é~êLëhñ�ðqá���ìAôXíÌß¢ßZä~â $5ý�!'ïXê
ã�äoá�æ�åJëhî�òXí�ê?ã�â�à¢áÇßgïuî�ôXë¤äoæ5äoí�ñqâQá·âaä~ëhêVßgïXê�ó|î~í�í�îwà¢á�æXçiJ

�~ýßgïXê�åJä~ëQßgá·ìAôXí·äoëóNä~ã{áÌí�ñ;ã�äEñ�æXî~ßÃò2ê! oé�ê?ëZâhä~í" �ó|î~ë¢ßgïXê�òXáÌó|ôXëZì?äoßhá�î~æuà�ê�ä~ëhê�ì?î~æP"
âhá·ðqê?ëgá�æXçXý�GXî�ë¢áÌæ5â�ßZäoæJì?êoèXê?é�ê?æ<à¢ïXê?æcg�mh + IR0ì?äoæ<ò2ê�áÌæ5ìAëgêLä~âhêLð ò
ñ äoåXåJëhî�åXëhá·äoßhê

�



å2ê?ëhßhôJëhòJäoßhá�î~æ5âAèmáÌß;ã�äEñ�ò2ê<ßhïXê#ìLä~âhê ßgïJäwß{áÌß_ëgê?ã�ä~á�æJârì?î~æJâQßgä~æ�ß_î~ë;ê?é�ê?æ ðqêF"
ì?ëhê�ä~âhêLâáÌó�ßgïXê�å5êLëQßgôXëgòJäwßgáÌî�æJâ'äoëgê�ëhê�â�ßgëhá·ìfßgêLð�ßhî{ä_åJäoëhßhá·ìAôJí�ä~ëaóNä~ã{á�íÌñ~ý

�qýßgïXê?ëgêVá�â�æXî~ß'äræXá·ìAê¤ßgî~å2î~í�î~ç�á·ì?äoíXìZï5äoëZä~ìfßgê?ëgá�ûLäwßgá�î~æ + äwß'í�êLä�â�ßaæJîoßßhî_î~ôXë�$
æXîwà¢í#"
ê�ðqç~ê=0�î~ó¢ä~í�íCßhïXêuå5î!âhâhá�òXí�ê�ðqñ
æJäoã{á·ìLâ�áÌæ�ßgïXê æJê?á�ç~ï
ò2î~ëgïXî
î
ðsîoóÃä~æ�á�æJðqêF.�î~æXê
å2ê?ëgá�îqðqá·ì)å2î~á�æ!ß¢îoómäoæ#ä~ëhê�ä*"OåXëhê�âQêLëhé
á�æXç�ã�ä~åXåXá�æXçJýD!'ïXá·â¢åXëgî~òXí�ê?ã$á�â'ëgê?í·äoßhêLð ßhî
ßgïXêó|î~í�í�îwà¢á�æXç'î~æXê�J�2Oó1g mh + IR0�ìLäoælò5ê'á�æJìAëgêLä�âQê�ð�ò
ñ�ä~åXåXëgî~åXëgá·äwßgêmå5êLëQßgôXëgòJäwßgáÌî�æJâ?è
ßgïXê?æ<æXêLà«á�æJðqêF.{î�æXêÃå2ê?ëgá�î
ðXá�ì¤î~ëgòXáÌßgâaä~åXå2êLäoëLý	2�â�ßhïXê�äoåXå2êLä~ëgä~æJìAêÃîoó¿ßgïXêLâhê)î�ëv"
òJáÇßZâ�ä~âgâQîqì?á�äoßhê�ð#ßhî�á�æ
éwäoëgá�ä~æ!ßVâhêAßgâ�î~óå2î�âháÌßhá�é~ê��¿êLò5ê�âQç�ôXê;ã{êLä~âhôXëgê�� 2Hæ�îoßgïXê?ë
àî~ëZðXâ?è!á·âaßhïXê�ä~åXå5ê�äoëZäoæJì?ê¤îoó�ßhïXê�âQêVî~ëgòXáÌßgâä~âgâQîqì?á�äoßhê�ðrßgîlæJî~æP"Oê?ëgç~îqðqá·ìAáÌß�ñlà¢áÇßgï
ëgêLâhå2êLìfß¢ßgî��¿ê?ò2êLâhç~ôJêVã{ê�ä~âhôXëgêÃó|î�ë'ßhïXê�å2ê?ëhßhôXëgò2êLðußhî�ëhôJâ'ã�ä~åXåXá�æXç��

�Xý'à¢ïJê?æ gMm h + I60Ãá·â�í�îqì?ä~íÌí�ñ<ìAî~æ5â�ßZäoæ!ß�äwßrä<ëgäoßhá�î~æ5äoízéEä~í�ôXêoè0ä~ëhê_ßgïXê?ëgê;æXî~æP"^ßhëgá�é
á�ä~í
á�æ
éwäoëgá·äoæ!ßzâhêAßZâCà¢áÌßhï_ßhïXá·â8é�ê?ëhßhá·ì?ä~í!ëgîoßZäwßgáÌî�æræ
ôXã_ò5êLë�� + ò
ñ_æXî~æi"4ßgëhá�é
á·äoí!à�ê'ã{êLä~æ
à¢áÌßgïuå2î�âháÌßhá�é~ê��¿êLò5ê�âQç�ôXê�ã{êLä~âhôXëgêf0

!'ïXá·âCåJä~å5êLëaá·âCî~ëgç�ä~æXá�û?ê�ðlä�â8ó|î~í�í�îwà¤âAý 2Hæ;ßhïXê	�JëgâQß�âhêLìAßhá�î~æ;àê¢åXëhê�âQêLæ!ß�âQî�ã{ê¢òJä~âhá·ì
ðqê
�JæXáÌßhá�î~æ5âÃäoæ5ð�ßhïXê_åXëgêLì?á�âhêrâQßgäoßhê?ã{êLæ!ß)îoómî�ôXëVã�äoá�æ#ëhê�âQôJíÇßLè2á�æ#ßgïXê;âQê�ìAî~æ5ðÀâQê�ìfßgáÌî�æ
àê{åXëhê�âQêLæ!ß�ä�òJëhá�êAó'âQôJã{ã�äoëgñ<î~ó'ßhïXê{ëgêLâhôXíÌßgâ�ôJâhêLð�á�æsßhïXê�å5äoå2ê?ërä~æJð�áÌæsßhïJê{ßhïXá�ëZð
âhêLìfßgá�î~æ àê�åXëgîwé~êVî~ôXë¢ã�ä~áÌæ�ßhïXêLî~ëgê?ã�ý

�#Ú>�L÷���ùNÚ
	 ÷ 	0ÜÐÜz×��<	zù���ùNÚ
	0Ý?J
�M0	��êAß +[Z�\ ] 0Vðqê?æXî~ßhêrßhïXê;ìAî
î~ëZðqá�æJäoßhêLâ¢ó|î~ë)ßhïXê;ìAñ
í�á�æJðqê?ë6L N O	2 '6j + 2 ' ���� 0)O	2 '�è
à¢ïJê?ëgê Z á·ârðqê
�JæXê�ð�ã{îqðqôXí�î �oý��¿ê?ß +��Z \ �] 0rðqê?æJîoßhêußhïJêuìAî
î�ëgðqá�æJäoßhê�â�ó|î~ëlßhïXê
ôJæXá�é~ê?ëZâgäoí�ìAîwé�ê?ë'îoózßhïXê�ì?ñ
íÌá�æJðXê?ëLè�2 '�V)�nGXî~ë¤ä~í�í�ã�äoåXåXá�æXç!âDI JPL N O	2 '6QSL N O	2 '
àêrðqê
�JæXê +[Z��[\ ]�� 0Wj I +%Z�\ ] 0¤äoæ5ð + �Z��[\ �]�� 0Wj �I + �ZH\ �] 0fè�à¢ïXê?ëgê �I JP2 '�V6Q 2 '�Vrá�â
ä_í�áÌó·ß¢îoó I��
�=0`Y N� + 2 '�V=0�j�� �I J	2 '�V QX2 '�V�� �I»á·ârä 3 N ðXá T�ê?î�ã{î~ëgåXïXá·âhã îoó¢ßgïXêuåJí�ä~æXêoè
�]��@+��Z�\ �] 0 � � �����Q ���Ðè�� �� �Z�� � � + ß�à¢á·â�ß)ßhî�ßgïXêrëgá�ç~ï!ß^0fè �Z��@+��Z \ �] 0 � � ��� �Q ��� äoæ5ð
�IËá·â�ßhïXê�í�áÌó·ß¢îoózä�3 N ðXá T�ê?î�ã{î~ëgåXïXá·âhã�IKJML N O	2 'RQSL N O	2 ' ��ý
�U0WY)á T N� + L N Oc2 ' 0 j���I JiL N O	2 'RQ L N O	2 '!��I�á·â¢á�æJðqô5ìAêLð<ò
ñ�äoæ�ê?í�ê?ã{êLæ!ß'î~ó
Y N� + 2 '�V=0"���

�



�M0��¿ê?ß � N J 2 '�V QX2 '»äoæ5ð � V J 2 '�V QX2 ' ò2ê{ßgïXêuâQßgä~æJðXäoëZð�åXëgî)7�êLìAßhá�î~æ5âAè�ëgêF"
âhå2êLìfßgá�é~ê?í�ñ;á�æ�ßgïXê �Z äoæ5ð �] ì?î!î�ëgðXáÌæ5äwßhê�â + � N + �Z \ �] 0|j �Z äoæJð � V + �Z \ �] 0|j �] 0fý���ê
ä~í·âQî_ôJâhê � N äoæJð � V ó|î�ë'ßhïXê�âQßgä~æJðXä~ëgðuåXëgî)7�êLìAßhá�î~æ5âaî~ó0ßgïXê�ìAñ
í�á�æJðqê?ëLý
��0 ��êAßRY������	�Ej �=I q YÃá#TwN� + LDN4O�2 ' 0 J I�áÌæ5ðqôJìAê�âÃä{ã�ä~åXåXá�æXç I Ji! V QX! V
ïJî~ã{îoßgî~åXá·ìlßhî ßhïXêcYÃêLïXæøß�à¢á·âQß +[Z�\^] 0&Q +%Zc_;] acb*d � \^]a�b*d �=0"�
è8à¢ïJê?ëgê
! V j 2 ' V � � � V á�â�ßhïJê��*"4ßgî~ëgôJâ + ìAî
î~ëZðqá�æJäwßgêLâ�áÌæ�ßhïXê�ßhî�ëhôJâzäoëgê�ðXê?æXî~ßhêLðrò
ñ + Z \ ] 0v0
�U0 �¿ê?ß ��
*b J�L N Oc2 ' QX!WV�äoæJð � J�2 '�V6Q?L N Oc2 'Ëò2ê�ç~á�é~êLæ ò
ñnJ

��
*bP+[Z�\^] 0�j +[Z�\^]�a�b*d �f0� + �Z \ �] 0|j + �Zacb*d � \ �] 0

�M0 �Vá�é~êLæ<ä;å2î~á�æ!ß ~q!WVoè5àê�ðqê �JæJê�áÌßgâ¢é�ê?ëhßhá·ì?ä~í2ëgîoßZäwßgáÌî�æ æ
ôXã_ò5êLëÃä~â + à¢ïXêLæ
ßgïXê�í�á�ã{áÇßêF.qá·â�ßZâ 0 J

gPh + ~ 0|j\íÌá�ã
�����

� V�� I � + ~10	� � V + ~n0t \ ó|î�ë¤äoæ
ñe~�q ��
*b l N + ~10 + ��0

�¤îwà à�ê�ä~ëhêVëhê�ä~ðqñ�ßhî{â�ßZäwßgê�î~ôXë'ã�äoá�æuëhê�âQôXíÌß�J
�� ×
ÚJÛw×
ö����������1I q�Y ��������� ������� �!��"$# �&%&'�� ()�*��+-,.()�0/	�	(01�%2�43656�7,8,!%2�93:/*;�'*<=�><�� �
gih + I60Dj , g lh \ y {�- \@? %A�>< y {�qCB� \|+ ��\ })0Dj �=� �!D`g lh ��y{ ��E!<��F�HGI% JLK � Y������	�M%>/N���O#
/0;FPQ'	%&�	�O�R"S#�/056��"2"��!�	%$3T< �*U ()< U�U D U JDIV%2�W�2<X� 3 N � U , U " U 3Y#�G U �.�����.D U ��"$# U �!� U J��2<X�
J U "2" U ? %2�93Z, U /*/0% � %2"S%A�&%&�F/[< U "\D�/0�

]0^ J U (_��"2"O`�q�K \ gMm h + `�0ba � �)}
c	^ J U (_��"2"O`�q�K \ g m h + `�0wj � �)}
dF^ J U (_��"2"O`�q�K \ gMm h + `�0be � �)}

f gk� ����� ���������

2Hæ<ßhïXá·âåJä~ëQß¤î~ó�ßhïJê�åJäoå2ê?ë¢àê�â�ßZäwßhê�âhî~ã{êVëgêLâhôXíÌßgâà�ê�ôJâhê�äoæ5ð åXëgêLâhê?æ!ß¢ëgêAó|ê?ëgê?æ5ìAêLâ?ý

h�ikj lImonVprq�pCs9t�u�vXsxw*m�qQv y{z|s8v{n~}��L��z|�L�os

Gzá�ëgâQßaàêÃëgêLì?ä~í�íJâQî�ã{ê¢ßhî�å5î�í�î~ç~á·ìLäoíqëgêLâhôXíÌßgâ8ó|î�ëaß�à¢á·âQßaã�äoåXåJáÌæJç�âCê�âhâhê?æ!ßhá·ä~íÌí�ñrðXôXê¤ßgî �¿ê
�äoí�é�ê?û + âhê?êe, �A�f-8äoæJð�, � �*-C0fý ��êAß I q YÃá#T N� + L N Oc2 ' 0ÃäoæJð �I qY N� + 2 '�V=0'ò2êrä;í�áÇó·ß¤î~ó

�



I«ßgî_ßhïXê�åXí·äoæJêoý	GXî~ë¢êLé~êLëhñ;åJä~áÌë +��)\ })0 \�� q � �Àä~æJðc}`q�2 ���)à�ê�ðqê
�JæXêVßhïXêVó|î�íÌí�îwà¢á�æXç
âhêAßgâ/J

���	��
� +���\ })0Dj�� + �Z \ �] 0�qc2 '�V�J � N � �I
{ + �Z \ �] 0|j �Z�_����

äoæ5ð� +���\ })0|j � � ���	��
�� +���\ })0
+ �U0

!'ïXê?æ�àê�ïJäEé~êVßhïJê�ó|î~í�í�îwà¢áÌæJçiJ

�a×
öøö�÷ � ��� U ( �F1��F(0# � q � � ���.DB};q�2 ��� \ � +���\ })0�� 3 +��)\ })0 \ �Q' U ���.�7'�� �7D
' U 5L,X�8'	�o/	�	�I�2<X� � /	� ,���()�Y� �F/Z�2<X�_'F#�"S%2�.DY�	(��

GXî�ë¤äoí�í � q ��� äoæ5ðc}�qc2 ����à�ê�ì?ä~æ<ðXê �JæXê�ßgïXê�ó|î~í�í�îwà¢á�æXç�ó|ôXæJìAßhá�î~æ5â'î~æL N J

� l +%Z 0wjÐã{á�æ � � V +�� 0^J � q � +���\ })0'äoæ5ð � N +�� 0|j Z �� m +[Z 0Dj�ã�ä). � � V +�� 0 J � q!� +���\ })0�ä~æJð � N +�� 0|j Z �
>¤æ5ðuàê�ì?ä~æ<ðqê
�JæXê�âhá�ã{áÌí·ä~ëCó|ôXæJìAßhá�î~æJâó|î�ëWI { + � +���\ })0v0^J

" l +%Z 0Dj�ã{á�æ � � V +�� 0^J � q�I {
� � +���\ })0äoæ5ð � N +�� 0|j Z �" m +[Z 0Dj«ã�ä*. � � V +�� 0^J � qcI {
� � +��)\ })0äoæJð � N +�� 0	j Z �

�a×
öøö�÷$#~�&%N��'o��%2�43!(�()�7,�< � � � �*) � +[Z�\ � � +%Z 0v0�J Z q�L N � ? �[<X� 1T���

` 
,+f�.- � � l �&/�` 
,+f�.- � � m � � 3 +���\ })0
0 U J U (N� "2" Z q�L N ? � <���1�� +%Z�\ � � +%Z 0v0pq3 +���\ })0^�
!'ïXê�æXê/.!ß¤í�êLã{ã�ä�á·â¢äró|ôJæJðXäoã{êLæ!ßgäoí�ëgêLâhôXíÌß'áÌæ�äoí�í2ßhïJá�âßgïXê?î�ëhñnJ

�a×
öøö�÷21 �DI { +[Z�\ � l +[Z 0v0Dj +[Z�\ " m +[Z 0 0N� �!D I { +[Z�\ � m +%Z 0v0wj +[Z�\ " l +[Z 0 0^�

GXî�ë¢åXëhî
î~óNâ'îoózßhïXê�åXëgê?é
á�î~ô5âaëgêLâhôXíÌßgâ'âhê?ê��¿ê �ä~íÌé�ê?û�, �!�f-0äoæ5ð , � �*-4ý
h�iRh 3 pCs9tLu�vXsx�Lq�p54bzkmot�s9u76 m98LvH}@zk�Lp;:<8=6 v?>�p }�tLv�>Lm�q;@
!'ïXê �5ëgâQß¿ßhïJê?î~ëgê?ãËàêCåXëhê�âQêLæ!ß0ä~âgâQêLëQßZâ�ßhïJêmêF.qá·â�ßgê?æJì?êCîoó
ßhïJêaé~êLëQßgá·ì?äoíwëgîoßZäwßgáÌî�æ)á�æ!ßhêLëhéwä~í
äoæ5ð åXëgêLâhê?æ!ß¤âhî~ã{êVîoó8áÇßZâåXëhî�å5êLëQßgá�êLâ/J

�� ×
ÚJÛw×
öA#V� E U �*�Y'*< 5:�*,Y,!%2�43�I q�Y �����	� \�? �:'*��� �T/*/ U '	%&� � �6�='	" U /F�*D %2�O� �F(01���"
g h + I60ej , g lh \ g m h - \ , U /7/0% � "S#{DY� 39�F�.�F(7� � �7D{� U � /*%2�43 "-�_, U %2�O�2G_/0;�'*<Q�><�� � J U (��F1��	(0#
o�q - g lh \ g�mh , �><��F(7� %>/ � ' U 5L,��Y'�� I�+�%2�O1T� (0%&���O� /	�	� ��B � !WV ? %A�2<�gih + ~ 0 j�o \ J U (

�



��"2" ~q � B ���AJpo %>/N� ()� �R% U �.��"���;H5 � �	( y { \ �><��F� � B %>/N��}4+-,��F(0% U D�%&' U ( � %A�����F�NJF�Y'��2G
%2� �2<4%>/N'*��/F�_�2<X�	()�:��()�:�Y�o"\�*��/0� c /0;�'7< U ( � %A�A/����&J��2<X�	#=��()�='o��%A� �7GI�2<X�	� �Y�o"-�7��/F� U �!�
<X��/I, U /*%A�R%21��Z%2�.DY���W���!D���� U �2<X�	( U �.� <��T/��!� 39� �R%21T�Z%2�!D8��� � �

GXî�ë¤älåJëhî
îoóHè2âQêLê)ßgïXê?î�ëhêLã �_îoózßhïXê�ä~åXå2ê?æJðqá#.�î~óp, �=-0ä~æJðußhïXêLî~ëgê?ã �lîoóp, �*-4ý

�� ×
ÚJÛw×
ö 1~�:E.<���J*;H�!'��R% U �X/�g mh \ g lh JDY ������� Q�2 ' � ()��' U �!�&%2�O; U ;4/ %2� �2<X�E3 N
� U , U " U 3 # �
�a×
öøö�÷�� � (I%21��	� I q Y������	� \ "\���	� J(2 ' Q 2 ' � �:3Y%21T�	� � # �
� + 
 0�j g m h + I _
+ � \�
 0v0 � E.<X�	���{%>/Z� � U �O+|DY�*'	()�*�T/0%2�93�J*;H�!'��&% U � U J 
 �

GXî�ëlåXëgî
îoóNârîoó¢ßhïJê<ä~ò5îwé�ê�ëhê�âQôJíÇßZâAèCâhê?ê , �)-^ý !0îsì?î~æJì?í�ôJðqê�àê åXëgêLâhê?æ!ßlä í�ê?ã{ã�ä
ó|ëgî~ã , �f-�âhá�ã{áÌí·ä~ë'ßhî<ßhïXê{ã�ä~á�æÀëhê�âQôJíÇß�îoó4, ���-^è0à¢ïXá·ìZïsâgäEñqâ)ßhïJäoß�à�ê{ðqî�æXî~ß�æJê?êLð ßhî
ßhïJáÌæ $uî~ó8ç�ê?æXêLëgä~í¿å2ê?ëhßhôXëgòJäwßgá�î~æJâ¢á�æ<ßhïJá�â)âQê?ßQßgáÌæJçXý	�Cê?ëhßhá·ì?ä~í�ßhëZäoæ5âQí·äwßgá�î~æJâ'äoëgê�êLæXî~ôXç�ï
ó|î~ë¢ã{î!â�ß¢äoåJåXí�á�ìLäwßgáÌî�æJâ?ý�2Hæ<ßhïXê�ó|î�íÌí�îwà¢á�æXçJèUI� +[Z�\^] 0�� �����j I +[Z�\ ] 0 _ + � \ 
 0 �
�a×
öøö�÷��~�I���	� I q�YL������� � � /0;�'*<��><�� � gih + IR0	j , o l \ o m -[� 0 ; ,Y, U /	���2<X�Y� � #6���
��( � %A�R()��(0%2"S#�3 N + /05:� "2"Y,��	(F�&;H( � � �R% U � �*,Y,."S%&�*D � U I G ? �Z'7� � '7<����438�Wo m G �2<X�Y��%>/)Go�2<X�	()�
���Y%>/F�&/wI � � ( � %A�R()� (0%2"S#`3�NT+|'	" U /	�Z� U I \ /*;�'*<��2<X� ��g mh + I � 0��j o m ��E.<X�	�ZJ U (����O#[3Y%21��F�
� � � \ � � "\�*�T/F� U �!� U J��2<X�oJ U "2" U ? %2�93W%2�.���F;�� "S%A�&%&�F/�5N;4/F�@< U "-D �

]0^ g�m h + I�� 0��j o m \ U (
c	^ g m h + I l � 0��j o m �
� U ()� U 1��	()Go3Y%21T�	�cI qY �����	� ? %A�2<�g h + IR0wj�, o l \ o m - \ �><��F(7�N���8%>/0�&/Z� �.�F%$3T< �*U (0+

< U U D&I q�� � YL������� /0;�'*< �><�� ��J U ( ���O#�I��&q�� \ g m h + I��F06j o m \ % J6���.D U �O"S#W% J|G
 � � �W/0;�'*<M�2<X� � g�m h + I��n0|j o m \ J U (N� "2" 
 q�, � � \ � -[�

h�i"! #x� v�>�p : 6b�L}@n~z%$�s ��p }�q'&)(bp;: ��m zk�IvXs m wW}@�L}@u76�vHz%$ :Lz+*�p m�,
n~m�qX� >�z|s9n~s m w v?>�p � uk}@�Lp

!'ïXê¤ðqñ
æJä~ã{á·ì?âzæXêLä~ëmâQá�æXç�ôXí·äoëgáÌßhá�êLâ�î~ó�ä~æJäoí�ñ!ßhá·ìaé~êLìAßhî�ë �Jê?í·ðXâ8î~ó5ßgïXê¤åXí·äoæJê�á·â8é~êLëhñrà�êLíÌí
ôXæJðXê?ëZâ�ßgî!îqð + âhê?êó|î~ëCá�æJâQßgä~æJìAê4, �7�=-A0Zý�2Oßaì?ä~ælò2ê'åXëhîwé�êLð�ßhïJäoß?è�áÌóXßgïXê¤âháÌæJç~ôXí·äoëgáÌß�ñÃá·âzæXîoß
äró|î
ì?ôJâ'î~ë¢ä_ìAêLæ�ßgê?ëLèqßhïXêLæ ßgïXê�ðqñ
æJäoã{á·ìLâ�ìLäoæ ò2ê�î~òXßgäoá�æXê�ð;ó|ëgî~ã$ä �JæXáÌßhê�æ
ôXã_ò5êLë�î~ó
âhêLìfßgî~ëZâAè
ç~í�ôXê�ð�á�æuä~æuä�ðqê.-!ôJäoßhêVàäEñ~ý	!0î~å2î~í�î�ç~á·ì?ä~íÌí�ñ~è�ßgïXêLâhê�âQê�ìfßgî~ëZâ�ìLäoæ<ò5ê�ìAí·ä�âhâhá �JêLð

�



á�æ ��ß�ñ
å2êLâ/JêLí�íÌá�åqßgá·ìwè'ï!ñ
å2ê?ëgò5î�í�á�ìoè¤êF.qåJä~æJðqá�æXç�ä~æJð«äwßhßhëZä~ìAßhá�æXçXýzYÃôJã{î~ëhßhá�ê?ë�ê?ß<ä~í4ý
âQßhôJðqá�ê�ð�ßgïXá·â'åXëhî�òXí�ê?ã ó|î�ë¢åXí·äoæJä~ëðqá#T�ê?î�ã{î~ëgåXïXá·âQã�âmæXêLä~ë �i.qêLð<å5î�á�æ�ßZâAèXâhê?êE, ���F-^ý

!'ïXêÃâháÌßhôJäoßhá�î~æ_à�ê¢à'äoæ!ßCßgî�ôXæJðqêLëgâQßgä~æJð_á�ælßgïXá·âaâhêLìAßhá�î~æ_á·â8ßhïXê¤ó|î~í�í�îwà¢áÌæJçiJ=2�â8ßhïXêLëhê
älßhî�å5î�íÌî�ç~á·ì?ä~íJåXá·ìAßhôXëgê)î~ó0ßgïXê�ðqñ
æJäoã{á·ìLâaæXê�äoë¤ä~æuá�æJðqê/. û?êLëhî_á·âQî�í·äwßhê�ð �i.qêLðuå2î~á�æ!ß'î~ó
äoæ�äoæ5äoí�ñ!ßhá·ìÃä~ëhê�ä*"OåXëhê�âQêLëhé
á�æXç�ðqá#T�ê?î�ã{î~ëgåXïXá·âQã îoózßhïJê�åXí·äoæXê �

2OßußgôXëgæJâ î�ôqß ßgïJäwßußhïXê�äoëgêLä)"^åJëhê�âQêLëhéwäwßgá�î~æøßgî~ç�êAßhïJê?ë à¢áÌßgïÐßhïXêsû?êLëhîøá�æJðXêF.Ðï
ñU"
å2îoßhïJêLâhêLâ)áÌã{åJíÌñ�ßhïJäoß)ßgïXêlêLá�ç~ê?æ
éwäoí�ôXê�â'îoóCßgïXê_ðXê?ëgáÌéwäoßhá�é~ê�îoóaßhïXê_ðqá#T2êLî~ã{î~ëgåXïXá·âhã$äwß
ßhïJê �i.qêLð å5î�á�æ�ßäoëgê¤ò5î~ßhïuê.-!ôJäoíJßhî �oý|!'ïXê)ä~ëhê�ä*"OåXëgêLâhê?ëgéEäoßhá�î~ælá�ã{åXí�áÌê�â0ßhïJäoßá�æ�ärâhôqóC"
�5ì?áÌêLæ!ßhí�ñ âhã�äoí�í�æXê?á�ç�ï!ò2î~ëgïXî
îqð î~ó8ßhïXê �i.qêLð�å2î~á�æ!ß?èJßgïXêlðXá T�ê?î�ã{î~ëgåXïXá·âhã á�â¢ßhïXêrßhá�ã{ê
î~æJê¢ã�äoåXåXá�æXçVîoó¿äVó|î�ëhã�ä~í!é�êLìAßhî~ë �Jê?í·ð + ðqê
�JæXêLð�ò!ñ_äVó|î~ëgã�äoíXâhê?ëgá�êLâ^0Zè~âhê?ê�, ���*-^ý|8
î�à�ê
äoëgê'äoòXí�êßhî�äoåJåXí�ñ�ëhê�âQôJíÇßZâ0ó|ëhî�ã , ��� -^è�à¢ïXá·ìZï;âhäEñ�ßgïJäwßaäoßmíÌê�ä~âQßzá�æ;ä)ßhî~å2î~í�î�ç~á·ì?ä~í!âhê?æJâhêoè
ßhïJê)ðqñ
æJä~ã{á�ìLâCæXê�äoëmßgïXê � .
ê�ð{å2î~á�æ!ß�ì?ä~æ�ò5ê)î~òqßZäoá�æXê�ð{ä~âmá�æ{ßgïXêÃé�êLìAßhî~ë �Jê?í·ð{âhêAßhßhá�æXçXè
ç~í�ôXá�æXç�ä��5æXáÌßhê¤æ
ôXã_ò5êLëaî~ó�âhêLìAßhî�ëgâ?ý�>)âaàêÃä~ëhêÃâhôXåXå2î�âhá�æXç�ßhï5äwßä~ëhê�ä�á·âCåXëgêLâhê?ëgé~êLð_ò
ñ
ßhïJê)ðqá#T�ê?î~ã{î�ëhåJïXá·âQã�èwßgïXê?ëgê)ìLäoæ{æXî~ßò2êÃêLíÌí�á�åqßgá�ìoèoêF.qåJä~æJðqá�æXçrä~æJð�äwßhßhëZä~ìAßhá�æXç�âhêLìfßgî~ëZâAý
>Ãâ�ßgïXêÃßgî~å2î~í�î~ç�á·ì?äoíqá�æJðXêF.{îoó�ßgïXê	� .
ê�ð�å2î~á�æ!ß�á·â�û?ê?ëgîXè
áÌßìLäoæ�æXî~ßò2ê�ärìAêLæ!ßhê?ë'äoæ5ð âhî
ßhïJê?ëgê)ã_ôJâQß�ò2ê)ê/.qä�ìfßgíÌñ �rï!ñ
å2ê?ëgò5î�í�á�ì¢âhêLìAßhî�ëgâäoæJð�ßhïXê�ðqñ
æJä~ã{á�ìLâmá·âCßgî~å2î~í�î~ç�á·ì?äoí�í�ñ�ä~â
á�æ �5ç~ôXëgê �~ý

� ���	����� ��� ����� � ���f� �	�������	� �

2Hæ{ßgïXá·â�âhêLìAßhá�î~æ;àê)äoëgê¤ç�î~á�æXç�ßhîlåXëgîwé~ê¢ßgïXêÃã�ä~áÌæ_ßgïXê?î�ëhêLã�ý � ôXë�åXëgî!î~ó¿á·âmò
ñ{ìAî~æ!ßgëgä)"
ðqá·ìfßgá�î~æ�ý���ê�âhôXåXå2î�âhêCßhï5äwß�ßgïXê?ëgêmá·â�ä¤ã�äoåXåXá�æXçpIøâgäwßgá�âQó|ñ
á�æXçßhïXêaßhïXêLî~ëgê?ãËï!ñ
å2îoßgïXêLâhá·â
äoæ5ðuâhôJìZïußhïJäoß¢ßhïXê�ó|î�íÌí�îwà¢á�æXç�ïJî~í·ðXâ/J

GJî~ë¢êLé~ê?ëgñ 
 �j � \ g�m h + I � 0��j � �*} \ à¢ïXêLëhê4I � +%ZH\^] 0wj I +%ZH\^] 0 _ + � \�
 0 + �M0


Ãâhá�æXç¢í�ê?ã{ã�ä��
èEà�êCç�êAß¿ßgïJäwß¿ßgïXê?î�ëhêLã �má·â2ßgëhôXêaáÇóXä~æJðVî~æXí�ñÃáÌó!ßhïXê�äoò2îwé~êmä~âgâhê?ëhßhá�î~æ
á·âmá�ã{å2î�âgâQá�òXí�êoý�!'ï
ôJâaà�êVäoëgê¤í�êAó·ß�ßhîlâhïXîwà ßhï5äwß + �M0má�âaá�ã{å5î!âhâhá�òXí�êoý�>Ãâ�g1lh � � �*}�äoæ5ð
g m h + I�n0 � � �*}ló|î�ë)äoí�í 
 � � + âhê?êríÌêLã{ã�ä �M0Zè�àê�ç~ê?ßÃó|ëgî~ã¯ßhïXêLî~ëgê?ã�â �{ä~æJð �;ßgïJäwß
I 5 ïJä�âW}f"^å2ê?ëgá�î
ðXá�ìÃå5î�á�æ�ßZâà¢áÇßgï�gPh�j � �)}!ý
�¿êLã{ã�ä ��ä~ç�ä~áÌæuá�ã{åXí�áÌê�âmßgïJäwß¢ó|î�ëÃäoæ
ñ 
 � � \ g m h + I � 0 � � �*}�� ßgïXê�}f"Oå5êLëhá�îqðqá·ì

å2î~á�æ!ßgâ¤î~ó I 5 à¢áÌßgï�g h j � �*}{ä~ëhêlðqê?ç�ê?æXêLëgäoßhêoý�#î~ëgê?îwé�ê?ëLèJá�æ�ßhïXêló|î~í�í�îwà¢á�æXç_à�ê_äoëgê




ç~î�á�æXçÀßgî�åJëhîwé�ê�ßhï5äwß{ßhïJê?ñ�ä~ëhê �JæXáÌßhê~ý >)â&I¯á·â;äoæ äoæJä~í�ñ�ßgá·ì�ã�äoåJåXá�æXçXèCßgïXêÀâhä~ã{ê
äoëgç~ôJã{ê?æ!ß�ôJâhêLðøá�æ�ßgïXêuåJëhî
îoó¤î~ó¤ßhïJê?î~ëgê?ã �sîoó`, �*-'áÌã{åJíÌá�ê�âVßhïJäoß_áÌó¢ßhïJê }f"Oå5êLëhá�îqðqá·ì
å2î~á�æ!ßgâ¤î~ó I�à¢áÌßhï�gih j � �)};äoëgê�á�æ �JæXáÌßhê~è5ßgïXê?æÀßhïXêLëhêlêF.qá·â�ßZâÃä�âhá�ã{åXí�ê�ìAí�î�âhêLð�ìAôJëhé�ê
� � L N O2 ' âhôJìZïÀßgïJäwß�ó|î�ë�ä~í�í�~?q � \ I { + ~104j ~ _ + � \[� 0fý ��í�êLä~ëhí�ñ � ò5êLíÌî�æXç�âÃßhî
� +���\ })0 \ ó|î~ë�ä¢ì?ê?ëhßgäoá�æ � q ���(�1>¤æJðVßgïXá·â�ìAôXëgé~êmìLäoæ�æXî~ß¿ò5êmïJî~ã{îoßgî~åXá·ìLäoí�í�ñaæXî�æP"4ßgëhá�é
á·äoí^è
ò2êLì?ä~ôJâhê�g1lh + IR0 � � �*}M��!0î<âhê?ê_ßgïXá·âAè�æJîoßhê_ßgïJäwß�áÌó � á·âVïXî~ã{î~ßhî~åJá�ìLäoí�í�ñ�æXî�æP"4ßgëhá�é
á·äoí^è
äoæ5ð I { + � 0wj � _;+ � \%� 0 \ ä~âpI�á�æJðqôJì?êLâ¢ä;ã�ä~åXåXá�æXçrî�æ<ßhïXê�ßgî~ëgôJâ'ïXî�ã{îoßhî�åXá·ì¤ßgî;ßhïXê
Y)ê?ïXæ<ß�à¢á·â�ßLèqßhïXêLæ<ßhïXê�ó|î�íÌí�îwà¢á�æXç�á·âßhëgôXê�J

I { + � _;+ � \ a 0 0Dj � _ + � \ a 0 _;+ � \[� 0 \ ó|î~ë¤äoí�í a q � �

>Ãâeg lh + IR0�j�� � � �)} \ ßgïXê?ëgê#êF.qá·â�ßZâ�ä�å2î~á�æ!ß � q L N O�2 ' âhôJìZï�ßhïJäoßeg h +�� 0��
� �)}!ý �¤îwà ìZïXî
î�âhê a q � ��âQô5ìZïsßgïJäwß � á�â�ä~ò5îwé�ê � _ + � \ a 0 � I � � { +�� 0Vá·â�ä~ò5îwé�ê
� _;+ � \ a 0 _ + � \ t�� � 0�ó|î�ë¤äoí�í t � �qèXà¢ïJá�ìZï�ìAî�æ!ßhëZä~ðqá·ìfßZâmßgïXê�óNä~ìAß¢ßhïJäoß�gPh +�� 0 � � �*}M�
8
î � á·â;ïXî�ã{îoßhî�åXá·ì?ä~íÌí�ñ#ßgëhá�é
á·äoí'äoæJð�ßgï!ô5â�ìAëgî�âgâQê�â;âQî�ã{êué�ê?ëhßhá·ì?ä~í�ß�à¢á·ì?êoèäoß âhäEñ~èp~
äoæ5ðx~ �`+ � N + ~10�j � N + ~ � 0 j Z 0Zý 8qôXåXå2î�âhê�ßhïJäoß � V + ~10 � � V + ~ � 0Zý;!'ïJêÀðqê �JæJáÇßgá�î~æ
îoó � l äoæJð�í�ê?ã{ã�ä �qè¢à¢ïXá·ìZï�âgäEñqâ_ßhïJäoß�I { +[Z�\ � l +[Z 0 0cj +%ZH\ " m +%Z 0 0 \ á�ã{åXí�ñsßgïJäwß
� l +%Z 0 � � V + ~n0^�*!'ï
ôJâ�àêmç�êAß�ßgïJäwß " m +[Z 0f� � l +[Z 0 � � _e+ � V + ~ � 0f� � V + ~10 0 \ âhî~ã{êAßgïXá�æXç
ßhï5äwßVì?î~æ!ßhëZä~ðXá�ìAßgâßgïXê�óNä�ìfßÃßgïJäwßRgMmh + I � 0 � � �*}ló|î~ëVäoí�í 
 � � \ ò2êLìLäoôJâhê�3 +���\ })0¤äoæ5ð
I { + 3 +���\ })0 0�ä~ëhêÃôXåXå2ê?ë'âQêLã{á "HìAî�æ!ßhá�æ
ôXî~ôJâ0ó|ôXæ5ìfßhá�î�æJâaî~óHIÐá�æ;ßhïXê��Ãä~ôJâhðXî~ë T ßhî�å5î�í�î~ç~ñ
+ âhê?êE, �!�-A0Zýp8
î_ßhïXê�}f"Oå5êLëhá�îqðqá·ì¤å2î~á�æ!ßgâ'î~ó IËà¢áÌßhïcgPh:j � �)}räoëgê �JæXáÌßhê~ý
�¿ê?ß¤ôJâ¤ðqêLæXîoßgê)ßgïXê?ã

� � N5 \ � NN \ �#� � \ � N{ l N�� \ � �1V5 \ � V N \ �#�#� \ � V{ l N�� \ �#� � \ � �	�5 \ �
� N \ � �#� \ �	�{ l N�� \ + ��0

à¢ïXêLëhê � �� j + Z �� \ ] �� 0�ó|î~ëWswq ��� \ � \ �#� � \� ��äoæ5ð���q ��� \ � \ �#�#� \ }�� � �M�
YÃê
�JæXê�� � +[Z�\ ] 0 � �����j + I�n0 { +%Z�\ ] 0p� + � \%� 0^����í�êLä~ëhí�ñ�� ��á�æJðqô5ìAêLâlä�ßhî�ëhô5ârðqá#T�ê?î)"

ã{î~ëgåXïXá·âhã � �sà¢áÌßhïg1lh + � � 0�� � �Kg�mh + � � 0 \ ó|î�ëVä~íÌízâQô �{ì?á�ê?æ!ßhí�ñ�âQã�ä~íÌí 
 � � äoæ5ð
äoí�í2ßhïJê�å5î�áÌæ!ßZâ'áÌæ + �U0'äoëgê � .
ê�ð å2î~á�æ!ßgâó|î�ë � 5 à¢áÌßhï<û?ê?ëgî_é~ê?ëhßhá·ìLäoí�ëhî~ßgäoßhá�î~æ�æ
ôXã_ò2ê?ëLý�¤îwà ó|î~ësêLä�ìZï�å5î�áÌæ!ß î~ó + ��0Àí�êAß ôJâ�ìZïXî
î�âhê�î~å2ê?æ\æXê?á�ç~ï
ò2î~ëgïXî
îqðXâ � � \�� j
� \ � \ � �#� \� � } \ âQôJìZïußhï5äwß/J

�~ý���� b ���O
�� � � 5 + � � 0 / � � / � l N5 + � � 0"!$#%��� b ���O
���+ � � 0�j'& \ ó|î�ë äoí�í � �j(� \
� \ �(q ��� \ � \ � �#� \� � } �M�

<



�qý¢ä�â�ê�ä~ìZï � �� á·â��i.qêLð�ó|î�ë � 5 ä~æJð�ïJä�â�û?êLëhî�ßgî~å2î~í�î~ç�á·ì?äoízá�æJðqê/.2èzßhïJêuðqñ
æJä~ã{á�ìLâ
á�æJâhá·ðqê_êLä~ìZï � � á·â�ä~â�á�æ �Jç~ôXëgê �oýc8qî � � � ��t ��� 5 / ��~ ��� 5 \ à¢ïXê?ëgê ��t ��� 5
ä~æJð ��~ ��� 5 äoëgê¢ß�àî�î~å2ê?æ<ìAî~æJæXêLìAßhêLð âQê?ßgâ?è�ó|ëgê?ê)ôXæJðqêLë � 5 + ðqá·â 7�î~á�æ!ßCó|ëhî�ã ßhïXêLáÌë
á�ã�ä~ç~êLâ^0Zè�âQô5ìZï#ßhïJäoßVêLé~êLëhñ<ßhá�ã{ê�ßgïXê_î~ëgòXáÌßÃîoó�ä å5î�á�æ�ßVê?æ!ßhêLëgâ)á�æ � � \ áÌß)ã_ôJâQß
êLæ!ßhê?ëaßhïXëgî~ôJç~ï � t ��� 5 äoæJð;í�ê�äEé~êßhïXëgî~ôJç~ï ��~ ��� 5 ý #î�ëhêLîwé~êLë?èoáÌó�à�ê)ìZïXî
î�âhê � �
åJëhî�å5êLëhí�ñoè¿àê�ì?ä~æ�âhôXåXå2î�âhê_ßhïJäoß � � b ���!
��M+ � t ��� 5 0 #$� � b ���!
��M+ ��~ ��� 5 0 j &<äoæ5ð
ßgïJäwßaßhïXêLëhê¢ê/.
á·âQßgâCä�å2î~á�æ!ß � � q���� + � � 0 � � t ��� 5 \ à¢ïJê?ëgê 
 � ��á�âzßgïXêÃâgäoã{êó|î~ë
ä~í�í � q ��� \ � \ � �#� \� � } � \ âQô5ìZï � 5 + � � 0�q��
	 + � 5 + � � 0v0 � ��~ ��� 5 \ ä~í�âhî�ó|î�ë�âQî�ã{ê
� .
ê�ð � � �qèJâhê?ê �Jç~ôJëhê �
ý

2OóCà�ê�ìZïXî
î�âhê�âQô �{ì?á�ê?æ!ßhí�ñ�âhã�äoí�í�æXê?á�ç~ï
ò2î~ëgïXî
îqðXâ � � \ ßhïJê?æ<ßhïXêLëhê�ê/.qá�âQßgâ 
 N � � \
âhôJìZï;ßhïJäoßaó|î�ë �:a 
 a 
 N \ � ��ïJä�âaå2ê?ëgá�îqðqá·ì�î�ëhòJáÇßZâCà¢áÌßhï{æXêLç�äoßhá�é~ê¢é�ê?ëhßhá·ì?ä~íqëhî~ßgäwßgá�î~æ
æ
ôXã_ò5êLë?èXðqá·â 7�î~á�æ!ß�ó|ëgî~ã � � {/��� N � � � !'ïJá�âó|î�í�íÌîwà¤âaó|ëgî~ãkg1lh + � 5 0 � �`j gMmh + � 5 0Zý
�¿ê?ß � � � � � ò5ê�ä_î�å5êLæuæXêLá�ç~ï
ò5î�ëhïJî!îqð{î~ó�ßgïXê � 5 " �i.qêLðuå5î�á�æ�ß¢à¢ïXá·ìZïuá�âá�æJâhá·ðqê� � ßhïJäoßÃâhäoßhá·â �5êLâ/J

� � � ��� b ���O
���+ � l V5 + � � 0 / � l N5 + � � 05/ � � / � 5 + � � 0;/ � V5 + � � 0v0 + �U0
!'ïXê�äoò2îwé~ê�ì?î~æJðqáÌßgáÌî�æ�á�ã{åXí�á�êLâCßgïJäwß

� � b ���!
 ��+ � � 0 # � � b ���O
���+ � 5 + ��t ��� 5 0 / � t ��� 5 / ��~ ��� 5 0|j &P� + )0

GXî�íÌí�îwà¢á�æXç �Jç~ôJëhê �qèCíÌê?ßrôJâ_ðqê?æJîoßhê�ßhïXê<ò5î�ôXæJðXä~ëhñsîoó � � ä�â�ó|î�íÌí�îwà¤â/J � � � j
�
� � /��� � /�� 
 � /�� u � � ��êAß K�� � � \ K � � � � � � ò2ê � âhã�äoí�íî~å2ê?æ æXê?á�ç�ï!ò2î~ëgïXî
îqðXâ?è
ëgêLâhå5ê�ìfßhá�é�ê?í�ñøîoó��� � äoæJð �nu � âQôJìZï«ßhïJäoßußgïXê ó|î�í�íÌîwà¢á�æXç�ìAî�æJðqáÌßhá�î�æJâ{ïXî�í�ð +�� � �

á·â�äøâhô ��ìAá�ê?æ!ßgíÌñ�âQã�ä~íÌí¢æ
ôXã_ò2ê?ë�äoæ5ð���� + K�� � � / K�� � � 0�á�â{ßhïXê � "OæXê?á�ç�ï!ò2î~ëgïXî
îqð�î~ó
K�� � � / K � � � 0 J

�



�f0 � � � \ � 5 + � � 0"� # � � b ���O
���+ K � � � / K�� � � 0|j &
��0�ßgïXê?ëgê�êF.qá·â�ßZâ  � �;âQôJìZïußhï5äwß¢ó|î~ë¤ä~í�í ~�q � � + K � � � / K � � � 0 \ó|î~ë¤âhî~ã{ê6t�j t + ~ 0 � �\ � �5 + ~ 0 �q � � äoæ5ð
ó|î~ë �:ars art \ � �5 + ~n0 �q�� � b ���!
 ��+ � � 0
�U0�ßgïXê?ëgê�êF.qá·â�ßZâ�� � �_âhôJìZïußhïJäoß¢ó|î~ë¤ä~íÌí ~�q � � + K � � � / K � � � 0 \
ó|î~ë¤âhî~ã{ê a j a + ~n0 ��� \ � l��5 + ~ 0�q � � äoæ5ð
ó|î~ë �:ars a aB\ � l �5 + ~ 0 �q�� � b ���!
 ��+ � � 0

+ <U0

�¤îwàËìZïXî
î�âhê 
 V � �_âhôJìZïußhïJäoß¢ó|î~ë �:a 
 a 
 V \
�~ý¢ä~í�í �i.qêLð�å5î�á�æ�ßZâ)ó|î~ë � � à¢áÌßhï�û?êLëhî<é~êLëQßgá·ì?äoí8ëgîoßZäwßhá�î�æ æ
ôXã_ò5êLë�ä~ëhê{ì?î~æ!ßgä~áÌæJêLð
á�æ � � {/� � N � � ä~æJð ßhïXêLëhê�á·â'äoæ á·âhîoßgî~å
ñ{âQôXåJå5î�ëQßgêLðuáÌæ �

� {/� � N � � ò5êLêAß�àê?æ ���#ä~æJð äïJî~ã{ê?î�ã{î~ëgåXïXá·âhã à¢áÌßhïJî~ôqß �i.qêLðuå2î~á�æ!ßgâ'îoózû?êLëhî;é~êLëQßgá·ì?äoí2ëgîoßgäoßhá�î~æuæ
ôXãlò2ê?ë

�qýßgïXê�ßhïJëhêLê�ìAî~æ5ðqáÌßhá�î~æJâ�á�æ + <U0�ïXî�í�ðuà¢ïXêLæ�èJá�æJâQßhêLä�ð�î~ó � 5 \ à�ê�ôJâhê � �H�
�Xý � � N� + �� � 0 # � � � K�� � � äoæJð � � N� + � u � 0 # � � � K � � �
�Jý¢ì?î~æJðXáÇßgá�î~æ + �M0CïXî�í·ðXâaà¢ïJê?æ�á�æJâQßhê�ä~ð{î~ó � 5 àêÃôJâhê � � �i>Ãâ�ò5ê?ó|î~ëgêoè
ßhïJá�â�á�ã{åXí�á�êLâ
ßgïJäwß � � b ���!
 ��+ � � 0�# � � b ���!
���+ � � + � t ��� � 0 / �`t ��� � / �`~ ��� � 0|j & \ à¢ïXê?ëgê � t ��� �
ä~æJð ��~ ��� � äoëgêÃßgïXê�äoæ5äoí�î~ç�î~ôJâ�îoó � t ��� 5 äoæ5ð �`~ ��� 5 ó|î�ë 
 � �

�qý � � q ��t ��� � äoæJð � � + � � 0pq �`~ ��� �
�Xý'áÌóqàêaðqê?æJîoßhêaßhïXê�ìAî~æJæXêLìAßhêLðrìAî~ã{å2î~æJê?æ!ß¿îoó � t ��� ������� b ���O
���+ K � � � / K � � � 0�à¢ïJî�âhê
ò2î~ôJæJðXäoëgñ<áÌæ!ßgê?ëZâQê�ìfßgâ	� � � ò!ñ � t � ��� � äoæ5ð�è2á�æ�ßgïXêlâgäoã{ê�à'äEñoè5ßhïXê_ìAî�æXæXêLìAßhê�ð
ì?î~ã{å2î~æXêLæ!ß8î~ó �`~ ��� � ��� � b ���O
���+ K � � � / K � � � 0zà¢ïJî�âhêò2î~ôJæJðXäoëgñ�á�æ!ßhêLëgâhêLìAßgâ � � �
á·â'ðqêLæXîoßgêLð�ò
ñ ��~ � ��� � \ ßhïXêLæ � t ��� � � � t � ��� � / ��� + K � � � / K � � � 0äoæJð ��~ ��� � �
�`~ � ��� � / � � + K � � � / K � � � 0 � #î~ëgê?îwé�ê?ëLè � � b ���!
��M+ � t � ��� � 0 # � � b ���!
��M+ ��~ � ��� � 0Dj &
è
âhê?ê��5ç~ôXëgê6�


ý���� b ���O
�� � � � + � � 0 / � l N� + � � 0"!�# � � b ���!
��M+ � � 0Dj & \ ó|î~ë¤ä~í�í � �j �
<Xý � � q ��t � ��� � äoæJð � � + � � 0pq �`~ � ��� �

�7�



>�âQá�ã{åXí�êVìAî~æ!ßgáÌæ
ôXáÌß�ñ�ä~ëhç�ôXã{ê?æ!ß�á�ã{åXí�á�êLâmßhïJäoßÃäoí�í�ßhïJê�äoò2îwé~ê�ìAî�æJðqáÌßhá�î~æ5â�ä~ëhê�âgäwßv"
á·â �5êLð{ó|î�ë¤âQô �{ì?á�ê?æ!ßhí�ñ�âhã�äoí�í 
 � �i�

�¤îwà �i. � � 
 � ã{á�æ � 
 N \ 
 V �M� � ôXë�ï
ñ
å5î~ßhïXê�âQá·â�á�ã{åXí�ñ#ßgïJäwß�g lh + � �n0 � � �
g�m h + � � 0^�HGXëgî~ã¯ßhïXê_ìZïXî~á·ì?ê�îoó 
 N � � \ ßhïXêLëhêlêF.qá·â�ßZâ ~ l q !WVläoæJðt � ��âhôJìZï#ßgïJäwß
+ � � 0 � + ~ l 0&j ~ l \ g h + ~ l 0 � � ä~æJð�ßgïXêuî�ëhòJáÇß_îoó ~ l á·â_ðqá·âA7�î�á�æ�ßró|ëhî�ã � � {/��� N � � �
�¿ê?ß a � �<ò5ê�ä~æsá�æ!ßhêLç~ê?ë�âhôJìZïsßhïJäoß ��� ��� a � g�m h + � � 0�äoæJð�í�êAß ~ m q?!WV + ßhïXê
êF.qá·âQßhê?æ5ìAê î~ó ~ m ó|î~í�í�îwà¤â�ó|ëgî~ã ßgïXê?î�ëhêLã ��0rò2ê�âhôJìZï�ßhïJäoß + � �10 � + ~ m 0 j ~ m äoæ5ð
g h + ~ m 0Dj � � a �i2OózßhïXê�î�ëhòXáÌß'îoó ~ m á·âðXá�â 7�î~á�æ!ßó|ëhî�ã

� � {/� � N � � \ ßgïXê?æ�àê�äoëgê�ðXî~æXê~ý8
îXèÃâhôXåXå2î�âhê#ßgïJäwß�� 
  s@u + ~ m 0j � ~ m \ � � + ~ m 0 \f+ � � 0vV + ~ m 0 \ � �#� \f+ � � 0 �Rl N + ~ m 0"�
á�æ!ßhê?ëZâhêLìfßZâ � � {/� � N � � ý GJëhî�ã ßhïXê�óNä~ìAßußgïJäwß<ßhïJêsßgïXëgê?ê�ìAî~æ5ðqáÌßhá�î~æJâ á�æ + <M0 ïJî~í·ð�ó|î~ë
� � è¤à¢áÌßgïXî~ôqß�í�î!âhâ;î~ó�ç�ê?æXêLëgä~í�áÇß�ñ�àêÀì?ä~æ«âQôXåJå5î!âQê�ßgïJäwß ~ m q ��~ � N � � � � N �p>Ãâ
+ � � 0 � + ~ m 0Rj ~ m \ ßgïXê?ëgêlê/.qá�âQßgâ a � � a âQôJìZï ßhïJäoß + � � 0 ��� + ~ m 0 q � t � N � � � � N ��¤îwà�íÌê?ß �)~ m \ � N \ � V \ �#�#� \ � � � { � � LDN O`, � \ �=0�ò2ê'íÌáÌó·ßZâ�î~ó ~ m äoæJð � N \ � V \ �#� � \ � � � {
ßhî<ßgïXê{ìAñ
í�áÌæ5ðqê?ëLý�GXëgî~ã ßhïXê�ìZïXî�á·ìAêrî~ó ~ m àê;ç~êAß�ßgïJäwß + � � 0 � + ~ m 06j ~ m _ + � \ �=0^�
2OóCà�ê�ì?î~æJâhá·ðqê?ë¢ä~íÌí�ßgïXê�á�æ!ßhêLëhã{ê�ðqá·äwßhê)åXá�êLì?êLâ'îoózßhïJê�î~ëgòXáÌß¢îoó	~ m èXßgïXê?æ�ßgïXê�ó|î�íÌí�îwà¢á�æXç
î~ò5âQêLëhéwäwßgá�î~æ�á·â�ßhëgôXê)J

� òJâhê?ëgéwäwßhá�î�æ �?J*!'ïXêLëhêCê/.
á·âQßgâ 
 
 j + � �n0 � + ~ m 0�ä~æJð 
 � j + � �n0 � + ~ m 0 \ ó|î~ë�âhî~ã{ê��_ars � �6a a �
âhôJìZï;ßgïJäwß 
 
&q���~ � � N � � _ + � \ � 0 � � � N _ + � \ � 0zä~æJð 
 ��q � t � � N � � _�+ � \ �H_ �[0 �
� � N _+ � \ �n_ �%0Zèoó|î�ëaâhî~ã{ê6� a � �[a  � }Väoæ5ð ��\ �(q � � \ à¢áÌßhï�� � �P�M>¤æJð_à¢ïXêLæ
ó|î�ë ��å2î~á�æ!ßgâ � j + � � 0�� + ~ m 0 \�� j + � � 0	� + ~ m 0 \ sZa d � � � � \n��
*bP+�� 0�äoæ5ð
�O
*bP+
� 0zò5êLí�î~æXç)ßhî)ßhïXê¤âgäoã{ê � � \ ßhïJê?æ � q � � _+ � \ a 0�ä~æJð � q � � _+ � \ ax_�+ 0 \
ó|î�ë aB\ + q � �#à¢áÌßhï + a �P� Àî~ëgê?îwé~êLë?è � � �� + ~ m 0 \ �#�#� \=+ � � 0 � + ~ m 0"� # � � N j &��

2HæÀî~ëZðqêLë¢ßhî��5æJð#å2î~á�æ!ßgâ 
 
 ä~æJð 
 �mä�âÃä~ò5îwé�êoè5àêW7�ôJâQß)ï5äEé~ê�ßhîuâ�ßZäoëhßÃà¢áÌßhï~ m q
��~ � N � � � � N äoæ5ð + � � 0 ��� + ~ m 0�q � t � N � � _ + � \ �f0 � � N _ + � \ �f0�ä~æJð�ìZïXêLì^$ÀáÌóßhïXê
ìAî�æJðqáÌßhá�î�æJârá�æ ßhïJêÀî~òJâhê?ëgéwäwßgáÌî�æ�äoëgêÀâgäwßhá·â �JêLðøó|î~ë{ßgïXêÀá�æ!ßhêLëhã{ê�ðqá·äwßhê å5î�áÌæ!ßZâ{îoóVßhïXê
î~ëgòXáÌß?ýw2OózßgïXê?ñ�äoëgê�æXîoßLèJßgïXê?æ#àê�åXá·ì^${ßhïJêrìAî�æ!é�ê?æXá�êLæ�ß¢âhôXòJâhêAßÃî~ó0ßgïXê�î~ëgòXáÌß'ó|ëhî�ã ~ m
ßhî + � � 0 ��� + ~ m 0�ä~æJð�ìZïXêLì^$ ä~ç�ä~áÌæ¿ý&>¤ó·ßhê?ëlä �5æXáÌßhê;æ
ôXãlò2ê?ë�î~óäoßQßhêLã{åqßgâ?è 
 
Àäoæ5ð 
 �
äoëgê)ó|î~ôXæJð�ý
�¿ê?ß¤ôJâ¤ðqêLæXîoßgê)ßgïXê�î~ëgòXáÌß¢âQêLç~ã{ê?æ!ßó|ëhî�ã 
 
_ßgî 
 �zò
ñ


 
 j ~ 5 \ ~ N \ � �#� \ ~ � l � j 
 � \ à¢ïJê?ëgê ~ � j + � �10 � + 
 
 0 + �U0

���



äoæ5ðÀâQôJåXå5î!âQêlßhï5äwß�áÇßVá�æ�ßgê?ëZâQê�ìfßZâ � � {/� � N � � áÌæ � � V \ � ��� \ � �#� \ � ��� � GJëhî�ã ßhïXêlóNä~ìAß)ßgïJäwß
êF.qåXëgêLâgâháÌî�æ + <M0¤á·â)ßhëgôXê;äoí·âQî�ó|î~ë � � \ á�æÀê�ä~ìZï � � � \ �Wa a a�� \ ßhïXêLëhê;äoëgêrå2î~á�æ!ßgâ
~ � � 
 � � 	7�Dq � t � � � � � � � � � äoæ5ð ~ � � ��� 	 ��q ��~ � � � � � � � � � \ ðqê
�JæXêLð�ä�âó|î~í�í�îwà¤âFJ

� ~ � � 
 � � 	 �aá·âßgïXê��JëZâ�ß¢å2î~á�æ!ß'î~ó0ßgïXê�âhê.-!ôXê?æ5ìAê + �M0'âQôJìZïußhï5äwß + � � 0 � + ~ � � 
 � � 	 �v0
ò2ê?í�î�æXç�â;ßgî � � � ó|î~ë t j � \ � \ � �#� \ t
	��� \4+ � � 0 ��������� + ~ � � 
 � � 	 � 0 q � � � ó|î~ë
âhî~ã{ê/� �rt�� � � � �rt 	��� ä~æJð<îoó8ìAî~ôJëgâhê + � �10 ������� + ~ � � 
 � � 	 � 0�q ��~ � � � � �

� ~ � � ��� 	 � á·âVßhïXê{í·ä�â�ß�å5î�á�æ�ß�î~ó�ßgïXê âhê.-!ôXê?æ5ìAê + �M0�âQôJìZïsßhï5äwß + � �10 l � + ~ � � ��� 	 � 0
ò2ê?í�î�æXç�â�ßhî � � � ó|î~ë ��j � \ � \ �#� � \ ��	��� \ + � � 0 l � � �!�"� + ~ � � ��� 	 �v0�q � � � ó|î�ë¤âQî�ã{ê
� � � � � � � � ��	���läoæJð<î~ózìAî�ôXëZâQê + � � 0 l � ����� + ~ � � ��� 	7�v0�q ��t � � � � �

!�î�ôXæ5ðqê?ëZâ�ßZäoæJðsßgïXê{äoò2îwé~ê;ðqê �JæJáÇßgá�î~æJâ?è¿î~æXê67�ôJâQßrïJä�â)ßhî#ëgê?ã{ê?ã_ò2ê?ë)ßhïJäoß�êLé~êLëhñ
ßhá�ã{êußhïXê�î�ëhòXáÌß;îoó�ä�å5î�áÌæ!ß_óNäoí�í·ârá�æ!ßhî�âhî~ã{ê � � \ ßgïXê?æ�áÌß{ãlô5â�ß;ïJäEé~ê<ê?æ!ßgê?ëgêLð � �
ßhïJëhî�ôXç~ï � t � ��� � ä~æJð áÌß¢à¢á�í�í2í�ê�äEé~ê � � ßgïXëhî�ôXç~ï ��~ � ��� � �

!'ïXêÀæXê/.
ßuâ�ßgê?åÐá·â;ßgîøå5êLëQó|î�ëhã ��ðqê?ó|î~ëgã�äwßhá�î�æJârá�æÐê�ä~ìZï � � � + a e �=0Zè¢î~æXê
âhôXåXå2î~ëhßhêLð�á�æ � t � � � � � äoæJð�ßgïXê#îoßgïXê?ë�âhôXåXå2î~ëhßhê�ð�á�æ ��~ � � � � � �wGJî~ë � a a a#� \
í�êAß � 
 � � � ��t � � � � � ò2êuäÀâhá�ã{åXí�ê_ä~ëgì;à¢ïXî!âQê ê?æJðqå2î~á�æ!ßgâläoëgê ~ � � 
 � � 	 � ä~æJð � � � \
âhôJìZï{ßhï5äwß?èXä~åJäoëhßmó|ëgî~ã ~ � � 
 � � 	 � \ áÌßðqî
ê�âaæXî~ßì?î~æ!ßgä~áÌæ�ä~æ
ñlî~ßhïXêLë�å2î~á�æ!ßaîoózâQê -�ôJê?æJì?ê
+ �M0Zý��¿ê?ß�K.
 � � � � t � � � � � ò2ê;ä~æsî�å5êLæsæJê?á�ç~ï
ò2î~ëgïXî
î
ðÀîoó � 
 � � à¢ïXá·ìZï�äoí·âQî<ðqî
êLâ
æXî~ß ìAî~æ!ßZäoá�æ ä~æ
ñ�îoßgïXê?ë å5î�áÌæ!ß�î~ó�âhê.-!ôXêLæJìAê + �U0fý 2Hæ�ßgïXê âgäoã{ê�àäEñ~èí�ê?ß � � � � �
��~ � � � � � ò2êrä{âQá�ã{åXí�ê�äoëZìVà¢ïXî�âhê�ê?æJðXå5î�áÌæ!ßZâ¤äoëgê ~ � � ��� 	 �ä~æJð � � + � � � 0 \ âhôJìZï�ßhïJäoß?è
äoå5äoëhßVó|ëgî~ã ~ � � ��� 	 � \ áÌß�ðqî
êLâ�æXî~ßlìAî�æ!ßgäoá�æ�äoæ
ñÀîoßgïXê?ërå5î�áÌæ!ß�îoó¢âhê.-!ôXê?æ5ìAê + �M0Zý��¿êAß
K � � � � ��~ � � � � � ò2ê�äoæ î�å5êLæ æXêLá�ç~ï
ò5î�ëhïJî!îqð;î~ó � � � � à¢ïXá·ìZïuä~í·âQîrðXî!ê�âæXîoß¢ìAî�æ�ßZäoá�æ
äoæ
ñ�îoßgïXê?ëVå2î~á�æ!ß)îoóâQê -�ôJê?æJì?ê + �M0Zý�>Ãâ � t � � � � � ä~æJð ��~ � � � � � ä~ëhê_ðqá·âA7�î�á�æ�ßVäoæJð�ó|ëgê?ê
ôXæJðXê?ë � � \ ßhïJêrâhä~ã{ê�á�âßgëhôJê�ó|î~ë�K.
 � � ä~æJð�K*� � � � 8
îXè5íÌê?ß¤ôJâ¤ðqê
�JæXê�ßgïXê�ó|î�íÌí�îwà¢á�æXç
ïXî�ã{ê?î~ã{î�ëhåJïXá·âQã�â - h%$ &�' JU!WV QS!WV�äoæJð - h)( &�' JM!WV QX!WV*J

- h%$ &*',+.- h%$ &�'0/ � j s d- h $ &�' + ~ � � 
 � � 	7� 0|j � � �äoæ5ð- h1( &*',+.- h1( &*'�/ � j s d- h1( &*' + � � + � � � 0 0|j ~ � � ��� 	 �
+ �7�U0

GXî�ë a j � \ àê_å5êLëQó|î�ëhã äoæ�äoæJä~í�î~ç~î�ôJâ¤ì?î~æJâQßhëgôJìfßgá�î~æ�ý��¿ê?ß � 
 � N � � t � � N � � ò5ê
ä#âháÌã{åJíÌê_äoëZì_à¢ïXî�âhê{ê?æJðXå5î�áÌæ!ßZâ�äoëgê 
 � ä~æJð � � N \ à¢ïXá·ìZï�è8äoåJä~ëQß�ó|ëgî~ã 
 � \ äEé~î�á�ðJâ)ä~íÌí

�A�



å2î~á�æ!ßgâ)îoóaâhê.-!ôXê?æ5ìAê + �U0fý �¿ê?ß�K.
 � N � ��t � � N � � ò2ê_ä~æ î�å5êLæ æXêLáÌç�ï
ò5î�ëhïXî
îqð<îoó � 
 � N
à¢ïXá·ìZï#äoí·âhî;ðXî!ê�â¤æXî~ß)ìAî�æ!ßgäoá�æ#äoæ
ñuîoßhïJê?ëÃå2î~á�æ!ß¤îoómâhê.-!ôXêLæJìAê + �U0fý�2Hæ�ßhïXê_âhä~ã{êVà'äEñoè
í�êAß � � � N � ��~ � � N � � ò2ê�ä_âQá�ã{åXí�ê)ä~ëgì)à¢ïXî!âQê�ê?æ5ðqå5î�á�æ�ßZâ'äoëgê 
 
 ä~æJð � � + � � N 0 \ à¢ïXá·ìZï�è
äoå5äoëhßaó|ëgî~ã 
 
 \ äEé~î~á·ðXâaäoí�í5å2î~á�æ!ßgâî~ó0âQê -!ôXê?æJì?ê + �U0fý �¿êAß K � � N � ��~ � � N � � ò2ê�ä~æ î�å5êLæ
æXêLáÌç�ï
ò5î�ëhïXî
îqðuîoó � � � N à¢ïJá�ìZï#ä~í�âhî{ðqî
êLâÃæXîoß)ì?î~æ!ßgä~á�æ<ä~æ!ñ<îoßgïXê?ëÃå5î�áÌæ!ßÃî~ómâQê -�ôJê?æJì?ê
+ �M0ZýD!'ïXêLæ�à�ê�ðqê
�JæXê)J

- h%$ &�� +.- h%$ &��*/ � j s d- h%$ &�� + 
 �[0|j � � Näoæ5ð- h)( &�� +.- h1( &���/ � j s d- h1( &�� + � � + � � N 0 0Dj 
 

+ ���f0

YÃêLæXîoßgê'ò!ñ - JU!WV QX!WV�ßhïXê'ïXî�ã{ê?î�ã{î~ëgåXïXá·âQãÍà¢ïXá·ìZïräoç�ëhêLêLâ0à¢áÇßgïlä~íÌí�ßhïJê - h $ &*'
äoæ5ð - h)( &�' \ � a a a ��� GJëhî�ã ßhïJê;ìZïJî~á·ìAê�î~ó 
 V � � \ àê�$!æJîwà�ßhïJäoß)ßgïXê?ëgê;á·â)ä~æ
á·âQî~ßhî�å!ñ�âhôXåXå2î~ëhßhê�ð�á�æ � � {/��� N � � ò2êAß�àê?ê?æ � � äoæJð#ä;ïXî�ã{ê?î�ã{î~ëgåXïXá·âQã à¢áÌßhïJî~ôqß �i.qê�ðå2î~á�æ!ßgâmî~ó�û?êLëhîré~ê?ëhßhá·ìLäoíJëgîoßZäwßgáÌî�æ;æ!ôJãlò2ê?ëLý ��êAß'ôJâ'ðqê?æJîoßhêÃßhïXê �JæJä~í�ã�äoåXåXá�æXç�î~ó¿ßhïJá�â
á·âQî~ßhî�å!ñ ò!ñ � �� ��9ñ�ì?î~æJâQßhëgôJìfßgá�î~æ � �� ìAî�áÌæ5ìAá·ðqêLâ�à¢áÌßgï � �øî~ôqßZâQá·ðqê � � {/� � N � � \ âhî#à�ê
ç~ê?ß)ßgïJäwß�ßgïXê;ã�äoåXåXá�æXç ` � � 
j - � � �� ïJä~â�äuå5êLëhá�îqðqá·ì�å2î~á�æ!ßVà¢áÌßgï å2î�âháÇßgá�é~ê�é�ê?ëhßhá·ì?ä~í
ëgîoßgäoßhá�î~æ�æ
ôXã_ò5êLë?èCßgïJäwß;ìAî�ã{êLâ�ó|ëgî~ã ßgïXê î�ëhòJáÇß;âQêLç~ã{êLæ�ßlò5ê?ß�à�êLê?æ 
 
�äoæ5ð 
 
qèaâhê?ê� òJâhê?ëgéwäwßhá�î�æ �~ýR!'ïXêlðXêAó|î~ëgã�äwßgá�î~æ - á·âÃâhôXåXå2î~ëhßhê�ð#á�æÀä�ðqá·â 7�î~á�æ!ß¤ôXæXá�î~æ#î~óCó|ëhêLêrâQê?ßgâ
ó|î~ë � �� \ âQî;ä~â � �� ïJä~âæXî �i.qêLðuå5î�á�æ�ßZâaî~ó0ûLê?ëgîré~êLëQßgá·ì?äoí2ëgîoßgäoßhá�î~æ{æ
ôXã_ò2ê?ëLè!ßgïXê�âhä~ã{ê
á·â�ßhëgôXê�ó|î~ë `_ý

>Ãâ ` ìAî�áÌæ5ìAá·ðqêLâ�à¢áÌßgï � � î~ôXßgâhá�ðXê � � {/� � N � � \ ` ä~í·âQî#ïJä�â�å2ê?ëgá�î
ðXá�ì_å2î~á�æ!ßgârà¢áÇßgï
æXêLç�äwßgá�é~êé~ê?ëhßhá·ìLäoí
ëhî~ßgäoßhá�î~ælæ!ôJãlò2ê?ëLý(9ôqßmßgïXá·âCìAî�æ�ßgëgä�ðqá·ìfßZâzä�ç�ê?æXêLëgä~í�áÌû�äwßgáÌî�æ�îoó¿âQî�ã{ê
ëgêLâhôXíÌßgâ�îoóH, �A�f-�ßhî'ßgïXá·â¿ìAî�æ�ßgêF.
ß?ý�!�î¢ò2êmã{î�ëhê8åXëgêLì?á�âhêoè�áÌß�ìAî~æ!ßgëgä�ðqá·ìfßgâ2ßgïXêmæXê/.
ß¿ßhïXêLî~ëgê?ã
ðqôXê�ßgî ��ý*�¢ý YÃî
êFT + âhê?ê�, �=-4èJßhïXêLî~ëgê?ã �qý �M0Zý

�� ×
ÚJÛw×
ö � ���&J ` J !WV QX!WVQ%>/ � < U 5:� U 5 U ( ,�<4%>/05 < U 5 U � U ,.%&'x� U +%Z�\ ] 0 Q
+[Zw_ t�� ]`a�b*d � \ ]`acb*d �f0 \ J U (L�N'*�F(F� ��%2��t qc2 � � ���.D��2<X�	()� ��()��, U %2�O�&/ ~ m \ ~ l q�! V
/0;�'7<6�><�� �igih + ~ l 0 � � �rgPh + ~ m 0 \ �><��F� ` <X�T/ ' �9�*D , U %2�!�A/ U J����	( U 1��	(F�&%&'*��"O( U � � �R% U �
��;H5 � �F(��

8
î¤áÌß¿á·â�æXî~ß¿å5î!âhâhá�òXí�ê0ßgïJäwß g m h + I�10��j y { ó|î�ë0ä~íÌí 
 �j �¤ä~æJð)ßhïXêaåXëhî
î~ó!á·â¿ì?î~ã{åXí�êAßgêoý��

�7�



� � �)� �	� ���W���

, �F-�>ÃðJðXä~âv" ��äoæJäoßgä�82ý + �������M0^J��I�M�2<X��D #��!��5_%&'F/ U J � ? %>/0�@56�7,!/ U J��2<X�[� U (0;4/ZýMY)îqì "
ßhî�ëgä~íH!'ïXêLâhá·âAýP2Hæ��8î~ëhßhôJç~ôXê�âQê~ý�2  � 
R8��zý

, �=-�>ÃðJðXä~âv" ��äoæJäoßgä�82ý + ��������0^J � æsßhïXê{ê/.qá�âQßhêLæJìAê;î~óä�æXêLà ß�ñ
å5ê{î~óå2ê?ëgá�îqðqá·ìräoæ5ð
-!ôJä~âhá#"^å2ê?ëgá�îqðqá·ì0î�ëhòJáÇßZâ¿ó|î�ë�ß�à¢á·âQß0ã�ä~åJâ�î~óXßhïJêaßgî~ëgôJâAý�� U ��"$%2�!�*��(0%A�R#[� �	����
?è��7� � �)"
�D�>� �

, �*-�>ÃðJðXä~âv" ��äoæJäoßgä�82ý�äoæJð �Vëgîoßhßgä*" '¤ä~ç�äoûLû?î �Ãý + ��������0 J � æ�ßhïXêlâ�ßZäoòXá�í�áÌß�ñ{îoómâQî�ã{ê
å2ê?ëgáÌîqðqá·ì8î�ëhòXáÌßZâ¿îoóXäÃæXê?à�ß�ñ
å2êmó|î~ë0ß�à¢á·â�ß0ã�äoåJâ?ý�� U ��"S%2�.�*��(0%A�R# � �����
?è��7�U<��=",�7� ��

, �)-�>ÃðJðXä~âv" ��äoæJäoßgä�82ý + ��������0^J�>«æXî~ßhê¤î�æ�ä�â�ßZäoæJðJäoëZð_óNäoã{á�í�ñ�îoó�ß�à¢á·â�ßmã�ä~åJâ?ýM!0î�ò5ê
åXôXòJíÌá·âhïXêLð á�æ���;���" �LE!<*� U J�%�#��.��5 � 0 #T/��

, �=-�>ÃðJðXä~âv" ��äoæJäoßgä&82ý + �������M0^J � æ<åXëgî~å2ê?ëhßhá�êLâ�îoózßhïXê�é�ê?ëhßhá·ì?ä~í2ëgîoßZäwßgáÌî�æ�á�æ!ßhê?ëgéwäoí2ó|î~ë
ß�à¢á·â�ß¢ã�ä~åXåXá�æXç�â?ýP!�î;ò2ê�åXôXòXí�á·âQïJêLðuáÌæ��I(R3 ��E.<���� %�#��!��5 � 0 #T/��

, �*-�>ÃðJðXä~âv" ��äoæJäoßgä&82ý + �������M0^J � æ<åXëgî~å2ê?ëhßhá�êLâ�îoózßhïXê�é�ê?ëhßhá·ì?ä~í2ëgîoßZäwßgáÌî�æ�á�æ!ßhê?ëgéwäoí2ó|î~ë
ß�à¢á·â�ß¢ã�ä~åXåXá�æXç�âw2v2Zýn!�î;ò2ê�åXôXòXí�á·âQïJêLð�á�æ���;���"	�LE.<�� U J %�#��!� 5 � 0 #T/

,*f-�>ÃðJðXä~âv" ��äoæJäoßgä 82ý + �������M0 J�2HæJâQßgä~òXá�íÌáÌß�ñÃó|î~ë0ßhïXêëhî~ßgäoßhá�î~æ�âhêAß8îoóJïXî�ã{ê?î�ã{î~ëgåXïXá·âQã�â
îoó2ßhïJê¢ßhî�ëhôJâ8ïJî~ã{îoßgî~åXá·ìmßhî�ßhïJê¤á·ðqê?æ!ßháÌß�ñ~ý���(R3 �IE!<*��� %�#��!��5 � 0 #T/=# ���:� ���)" ���)<

, <*-�9îwñ
í�ä~æJð��zý + � ��<��U0^J�9áÌó|ôXëZì?äoßhá�î~æJâ�îoó5ì?á�ëgì?íÌêaã�äoåJâ/J >¤ëgæXî�í��±ð�ßgî~æXç�ôXêLâ?èoòXá·â�ßZäoòXá�í�áÌß�ñ
äoæ5ðuëgîoßZäwßgáÌî�æ�á�æ!ßhê?ëgéwäoí·â?ý�� U 5_5 ��� � �2<���� <H#T/������! �� �����*" ��< �

, �*-�Y)î!ê/T ��ý*�¢ý + ��� ���0^JE'¢îoßZäwßhá�î�æ #êLä�âQôXëgêLâ�ó|î~ë_ïXî~ã{êLî~ã{î~ëgåXïXá·âhã�â¤î~ó¢ßhïXêußhî�ëhôJâ
ïXî�ã{îoßhî�åXá·ì¢ßgî�ä�Y)ê?ïJæuß�à¢á·âQß?ý!�I( 3 U D ��E.<*��� %�#��!� 5 � 0 #T/��C��"�� ����="4� � �

, �7�*- Y)ôXã{î~ëhßhá�ê?ë	G�ý + �����)0 J(8
á�æXç~ôJí�ä~ëháÌßgáÌê�â�îoó�é~ê�ìfßgî~ë �Jê?í·ðXâ8î�ærßgïXê¢åXí·äoæJêoý$#?� %�% % �&�	��
#�1�è
���*",�7���

, ���F- Y)ôXã{î~ëhßhá�ê?ëpG�ýÇèn'¢îqðqëhá�ç�ôXêLâ'�zýJäoæJð '¢î~ô5âhâgäoëgá�êR'�ý + ����< �f0 J��VêLëhã�âî~ó(Y)á T�ê?î�ã{î~ë "
åXïXá·âhã�âáÌæußhïJê��mí·äoæXê~ýO�C�*'��&;H()�(� U � �F/[%2��� � �2<X�	5:�Y�&%&'F/()&� #

, �A�=- GXëZäoæ $
â+*qý + � ��< �M0^J '¢êLä~íÌá�ûLáÌæJç ëgîoßZäwßhá�î�æ é�êLìfßgî~ëZâ ó|î~ë»ßhî~ëgôJâ$ïXî~ã{êLî~ã{î~ë "
åXïXá·âhã�âAý|EX()����/ ��,�56�F(�� � � �2<�� 0 U '��51C�O�&�<�A��.-
���!�
ý

�D�



, �7�*-42Oßhîc'�ý + ���U<��f0 J�'¢î~ßgäoßhá�î~æ#âhêAßgâ)äoëgê�ìAí�î�âhêLð�ý�� � �2<�����( U '� � � 5 � � �o<4%2"	� 0 U '�� � ) �
�7��f",���

, �D�)-���äwßgî�$?>�ý�äoæ5ð �)ä~âgâQêLíÌòJí�äoßQßE9)ý + ��� ���U0^J��0�!�&( U D�;�'��R% U � � U � U D8�F(0� E.<X� U (0# U J
%�#��!��5_%&'*��" 0 #T/F� �	5N/ � �äoã_òXëgá·ðqç~ê 
ÃæXá�é~êLëgâháÌß�ñ �aëhê�âhâ

, �A�=-��¿ê �äoí�é�ê?û �zý + � ��<��U0^J��|.qá�âQßhêLæJìAê�ð � î~ëgòXáÌßhêLâ
-!ôJä~âhá#"^å��ê?ëgáÌîqðqá -!ôXê�âlðXä~æJâ<í�êLâ<äwßv"
ßhëZä~ìAßhêLôXëgâ¢ðXê�9�á�ë $
ïXî)Tzý�� U 5N5 ��� � �2<����o<4#T/���� �! �è �U<��)" � ���

, � �*-��¿ê �äoí�é~êLû �zý + � � ���=0^J �mëgî~åXëgá��êAß��êLâ YÃñ
æJä~ã{á -!ôXê�â#ðqêLâBYÃá#T��ê?î�ã{î~ëgåXïXá·âQã{ê�â ðqê
� � >¤æJæXêLä~ô<ê?ßÃðqô�!�î�ëhê~ý!, /F��	�F(0%>/ �	;�� #$� �

, �!f-��¿ê �äoí�é�ê?û �zý + � � ����0^J ��î~æJâQßhëgôJìfßgá�î~æÀð � î~ëgòXáÌßhê�âÃå��ê?ëgáÌîqðqá -!ôXê�â'åJäoë�å2ê?ëhßhôXëgòJäwßgá�î~æ
ð � ôXæ�ðqá#T��ê?î�ã{î~ëgåXïXá·âhã{êrðqê�í �±äoæXæXê�äoô�ð
�êLé
á�ä~æ!ß�í·ä<é~êLëQßgá·ì?äoí�ê~ý � ������,�'*�YD � 0 '	% �
�b� (0%>/|G � 1.# �$�zå�ý �����*" ���U<

, ��<*- #á�í�æXî~ë*Xý + ������<U0 J 0 %2�43 ;H"-��( � U %2�O�&/ U J � U 5L,!"-�����#7,X�	(*/0;H(AJF�Y'*�0/��W>ÃæXæJäoí·â{î~ó
ÀäoßhïXêLã�äwßhá·ìLâp8
ßhôJðqá�ê�â'æXî����oý$�aëhá�æJì?êAßgî~æ 
ÃæXá�é~ê?ëZâháÇß�ñ �aëhê�âhâ

, ���*- #î!âQêLë*qý + ������<U0 J �¿êLìAßhôXëgêLâ;î�æ �)äoã{á�íÌßhî�æXá·äoæøâhñ
âQßhêLã�âAý � �	5 � ,�56�F(���� �Y�><*�
0 U '� � �&� ���låJå

, ���*- �¤êLà¢ïXî~ô5âQê&82ýÇè �Cä~íÌá·â *Xý�ä~æJð!zä)$�ê?æJâRGaý + ����<��U0 JW9áÌó|ôXëZì?äoßhá�î~æJâ¢ä~æJðÀâQßgä~òXá�íÌáÌß�ñ�î~ó
óNäoã{á�í�á�êLâCî~ó0ðqá#T�ê?î~ã{î�ëhåJïXá·âQã�â?ý �0�X/F��������;X� �F/ 	���R;�DY�F/ 0 'F% � �I; � "	� � � �2<���&"�� �*"4��

�¢ù����0ÛE× � ÷��<�Lù4Ú>	zÝ��

Gzá�ç~ôJëhê �oý Y)á·äoç�ëgä~ã»âQïXîwà¢á�æXçrßhïXê�ðXñ!æ5äoã{á·ì?â�æXêLä~ë¤ä �i.qêLð<å5î�á�æ�ß¢î~ó0û?êLëhî;á�æJðqê/.

GzáÌç�ôXëgê/�qýWY)á·äoç�ëgä~ã»âQïXîwà¢á�æXçrßhïXê�âhêAßZâ � � � � t ��� 5 / ��~ ��� 5 / � �
GzáÌç�ôXëgê6�XýWY)á·äoç�ëgä~ã»âQïXîwà¢á�æXçrßhïXê�âhêAßZâ � t � ��� � / ��~ � ��� �

�A�



.

Figure 1

��



F0 zk(   )zk

kB

0 (  )γF

lk bk

r k

t k

..

γ

k,0

k,0Ex kW

En

.

Figure 2

�!



lk

t k

bk

r k

kW

k, αEx

k, α´En

Vt,k

Vb,k

´

Figure 3

��<


