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Þ
R�J\c�J\��J\[pc�JO]%ß)PM[SQàaoPA[SJ�á�JO��J\t���ßâJkáÀ^`c#QuR�J?PMZ�QS��U5�lQu^���J1^�c)á�Z�abQS[uãØ��c�J?R)PlaoQS�
JkabQS^`U?PAQuJoQSR�J1t�^«äEJ\QS^`U5Jp�AäVQuR�JMabJ1ß)PM[SQsapQS����J\[S^«äEã{QSR�J5arJML�Z�[u^�Qrã{�MäVQSR�J1]_R��lt`J5LOPA[\�
H�R�^qa�ß�[u�CL�JMaSa_R)P�a�QS�1^�c)L�t`Z)á�JVW)�lQSR�ß�RCã�ar^qL\PMtDQSJkabQsa_PMc)á{PMß�ß�t`^qL\PMQS^���c5�Aäåc�Z�UæJ\[S^�L\PAt
Qu���lt�a����Vc��lc�J�R)PAc)á{QuR�J�[uJMabZ�t�Qsa_�AäÇL\PAt�L�Z�tqPMQS^`�lc)a}çrZ)abQVW)P�abJMá{��c{QSR�J�QSR�J\�l[uã{PMc)á
PMt�è��l[S^`QSR�UÔag]_R�^qLsRéPA[uJoê�c��A]_céQS�Cá�PkãéPM[SJ1c��lQp[uJ\t�^�PAW�t`J�J\c���Z�èlRé^�ä½QuR�J\ã!PM[SJ1Z)abJká
P�aÅQuR�J���c�t�ãæQSJMarQ\�g�Vc?QSR�J��lQuR�J\[VR)PAc)á?ß�RCã�ar^qL\PMt�QSJMarQsa�äE�l[´PAcCã5ß)PA[uQg^`c!PMc�ã?arQsPMèlJ
�Mä½á�J\��JOt��lß�U5J\c�Q½PA[uJ�U1Z)LsRÖQu���ÖJO��ß)J\c)ar^���JoëiabJ\Jæìí�Aî9ïà�
Þ
R�PAQ5^�aÖQSR�J�Qrã�ß�^�L\PAtV[SJkPlab��c4äE�l[5QuR�J{äiPA^`t�Z�[uJ?�Aä1Péß)PA[uQ5^�c�P±L\PA[�ð H�R�J!ß�PA[SQàa
PM[SJ�Z)abZ)PMt�t`ã5c��lQ´á�JMarQS[u�Aã�JkáÔWCã5��c�J�t�PA[Sè�J�t`��Plá�FâW�Z�QgWCã5QSR�J�P�L\L�Z�U1Z�t�PAQS^`�lc5�Mä¹QSR�J
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JOc�J\[Sè�ã�á�^�aSab^`ß)PAQuJMá±W�ãéU?PMc�ã ë9QrãCß�^qL\PMt�t`ãéabJ\��J\[àPAt½U5^�t`t�^���c)a ï R�ã�abQuJ\[SJMar^qa�t`���lß)a����¾Q
^�aÁPlauabZ�UæJMáÝQuR)PAQÁQuR�Joá�PAU?PMèlJo�Aä PÖt`���lßé^qa_[sPMQSJ��I^�c)á�JOßâJOc)á�J\cCQ\�´H�R�^qagUæJMPAc)a_QSR�J
äE[uJ���Z�J\c)L�ã1�AäÆQSR�J��IaSL�^`t�t�PAQS^`�lc)a¹^qa�c���QgQàPAê�J\cæ^�cCQS�1PlLOL��lZ�cCQ\�¹H�R�J�á�PAU?PMèlJp^�c)áCZ)L�JMá
WCã5QuR�Jp^�c)á�^`��^�á�Z)PMtDt�����ß)a_^qa_PlLOL�Z�U1Z�tqPMQSJMáoZ)ab^`c�èæN{^�c�J\[��ºa¹[SZ�t`J���ëiabJ\Jæì �Mî9ï�9ä´á�Z�[S^�c�èéP{QSJMarQ�QS[àPlLsê±áC[S^���Jæ�lc�J5R�PlaoU5JMPlarZ�[SJkáÀQuR�J?abQu[sPM^�c���PAt�Z�JMaoPAQ1P{ß)�l^`c�Q
��c�J�Z�abJMa�QuR�J�Qu���ltù�Aä¹[àPA^�c
	)�M]�L��lZ�c�Qu^�c�è?ëiabJ\Jæì��Mî9ïàF�]_R�^qLsR?U5JMPAc�a�L�t�PlaSar^�äEãC^�c�è1PMc)á
L��lZ�cCQS^`c�èg�Mä�QSR�J L��l[u[SJMarßâ��c)á�^`c�èpR�ã�abQuJ\[SJMar^qaDt`���lß)a��¹H�R�JVá�PAUÔPAèlJ½^�c)áCZ)L�JMáÁWCã�QuR�JMarJ
t`���lß)a_^qa�Z�abJMá5QS�1JMarQS^�UÔPAQSJVQSR�J�t`^�äEJ\Qu^�U5J´ë äE��[ÁP�U?PMQSR�JOU?PAQu^qL\PMt)á�JMauL�[S^`ß�QS^`�lc�abJ\J+ì �Aî
PMc)á±ì«m�îEïs�
��Z�Q��AäEQSJOc��lc�J�R)P�a<c��V^�c�äE��[SU?PMQS^���c�PAW)�lZ�QÆQSR�J½t��CL\PMt��lPMt�Z�Jka�F�ab^�c�L�J�Qu�gè�J\Q<[uJMPAt�t`�CL\PAt
��PMt�Z�JMa�ã���Z?R)P\��JÁQS�1W�Z�^`t�Q�Z�ß!Poabß)JML�^�U5J\c1ß�Z�QV^�Q½^�cCQS�1P1L\PA[VPMc)á?á�[S^`��JÁ^�QVPM[S��Z�c)á
P�QuJMabQ_Qu[sP�L ê��¹H�R�Jp]_P\ã1�lZ�QV^qa�Qu�oU5JMPlarZ�[SJ´�lZ�QuJ\[_t��IPlá�^`c�è�a_QSR�J´ß)PA[uQg^�a_abZ�W�çrJML�QSJMá
Qu�5áCZ�[S^`c�è5P�QuJMabQVQS[àPlLsê?á�[u^���J��ÆH�R�JMabJ�U5JMP�abZ�[uJ\U5J\c�QàaÇLOPAc{W)JpZ)arJMáÔäE��[ÁPMc�ã?arQsPMèlJ
�MäpáCJ\��J\t���ß�U5J\cCQÁ�MäpQSR�J?ß)PM[SQOFÇJMarß)JML�^qPMt�t`ã!^�ä´�lc�J�á���JMa1abR�PAß)J{��ß�QS^`U5^�MPMQS^`�lc��±�_ä
L��lZ�[àabJ1^�céQSR�^�a�LOPlabJka�QuR�J1U5J\QSR��Cá{Z)abJMáéQS��á��{QuR�J1JMabQu^�U?PMQS^���c{�MäVt�^�äEJOQS^�U1JpUÖZ�abQ
c��lQpá�JOßâJOc)áÝ��céá�PAQàPÖã��lZ�c�J\JMá5QS�æU5JMPlarZ�[SJp��c!abß)JML�^�U5J\c�a��)[sarQ\�VXgJ\[uJ�QuR�J�t`�CL\PAt
arQS[àPA^�c�PMß�ß�[S�IPlLsR{^�a�Z)abJMá��
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H�R�J{t��CLOPAtVabQu[sPM^�c
PMß�ß�[u��PlLsR
^qaoZ)arJMá�Pla5P!U?PAQuR�J\U?PMQS^�L\PAt¹QS����tgQu�ØJkabQS^`U?PAQuJ5QSR�J
Qu^�U5J1QS�!äiPA^`t�Z�[uJ?�Aä�PÀè�^���J\c�ß)PM[SQ1]_R�J\c PAß�ß�t�ãC^�c�èéP!èl^`��J\c�Z�c�^qáC^�[SJkL�QS^`�lc)PMt�t��IPláD�
H�R�J{c�JML�JMaSauPA[Sã�^�c�äE��[SU?PMQS^���c�PA[uJ{QuR�J?t��CL\PMtgU?PM��^`U?P?PAc)á�U5^�c�^�U?P5�Aä�QSR�J?t��IPláD�
H�R�^qaÇt`JMPlá�aåQu�oP�abQS[u^�c�è��AäùcCZ�U1WâJO[sa�F�]�J´L\PAt`tâQuR�J´abQS[uJMPAU��MäùQSZ�[uc�^�c�è�ß)�l^`c�Qàa��_ë©H�R�J
UÔPAQSR�J\U?PAQu^qL\PMt}[SJkPlab��c#äE��[oQSR�J?[SJkabQS[u^qL�Qu^���c±QS�!QuR�^qaoarQS[SJkPAU ^�a�QSR)PMQÖQuR�J?á�PMU?PAè�J
P�a5P{äEZ�c)L�Qu^��lc�PAtV�lc4QuR�J{t`��P�á�^�c�è�^qaoPlauabZ�UæJMá#Qu�ØW)J{[àPAQuJ���^`c)á�J\ß)J\c)áCJ\c�QO�����l[?P
UÔPAQSR�J\U?PAQu^qL\PMt)á�JMauL�[S^`ß�QS^`�lc�abJOJ5ìí�Aîi��ï
~´ab^�c�èÝ^`c�äE�l[uU?PAQu^���c±PMWâ��Z�QoQSR�JÖè�J\�lU5JOQS[SãÚPAc)áéQSR�J1U?PAQuJ\[S^�PAt}QuR�^qaparQS[SJkPAU �AäVJO��f
Qu[SJ\UÔPAt���PAt`Z�JMa_^qa_QS[sPMc)a¾äE��[SU5JkáÝ^�cCQS�æP1abQS[uJMPAU �Aä¹RCã�abQSJO[SJMar^qa_t����lß�ag^�c�QSR�J�abQS[uJMaSa��
arQS[àPA^�c
��ß�t�PAc�JéPMQ5PØß)��^�cCQ5�Aäp^`c�QuJ\[SJkabQ?ë©arJ\J�ì«mlm\îEï1��ë9ÞéJ{]_^`t�tVL\PMt�tVQSR�J��lß)J\[àPAQS��[
Qu[sPMc)a¾äE��[SU5^`c�è!arQS[SJkPAU?ap�AäpQuZ�[Sc�^`c�è!ß)�l^`c�Qàa�^�cCQS�{QuR�J�abQu[SJMPMU �Aä´R�ã�abQuJ\[SJkab^qapt�����ß)a
zé��ï�H�R�JMabJæßâ��^�cCQsaoPM[SJ?LsR���arJ\c�P�a�QSR�J5ß)��^�cCQsa�]_R�J\[uJ5QSR�JÖäiPA^`t�Z�[uJ5�AäVQuR�J5ß)PM[SQo^qa
JO��ß)JML�QuJMáD�?�gc�J5L\PMc��)c)á!QSR�JMabJ1ß)�l^�cCQsapJMabß)JML�^qPAt`t�ã�^�céc��lQàL R�Jka��?XgJ\[uJoQSR�JÔabQS[uJMaSa
PMc)á!abQu[sPM^�c{^`c)á�Z)L�JMá5W�ã?QSR�J�Z�c�^qá�^`[SJML�QS^���c)PAt�t`��P�á{PA[uJ���c�J\fiá�^�U5JOc)ab^`�lc)PMt�R�J\c)L�Jp]½J
LOPAc�abß)JMPMê{PMW)�lZ�QÁQuR�J�abQu[SJMaua��CarQS[àPA^�c
��ß�t�PAc�J�PAc)á�PAW)�lZ�QVRCã�arQSJ\[uJMab^�a�t����lß�a��
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X´Pk�C^�c�èØQuR�J!t�����ß-arQS[SJkPAU P�á�PAU?PMèlJ!^�aÖJ\��PAt`Z)PAQuJMá4Z)ab^`c�è±U?PMQSJ\[u^qPMt_ß�[S��ßâJO[SQS^`JMa�F
JO��ß)J\[u^�U5J\cCQsPMt)á�PMQsP5PMc)á{P1ab���CL\PMt�t�JkáÝá�PAU?PMèlJpß)PA[àPAU5JOQSJ\[O�¹H�R�^qa_á�PMU?PAè�Jpß)PA[àPAU5f
JOQSJ\[p^�c�á�Z)L�JMapPÝäEZ�c�L�QS^`�lc)PMt�=!FùQSR)PMQ�U?PMß)aÁQSR�J?arQS[uJMPAU �MäVR�ã�abQuJ\[SJMar^qaÁt�����ß)a�^�cCQS�
^`Qsa_á�PMU?PAè�Jp�lPMt�Z�Jp^`c)á�^qLOPAQS^`c�è�R��A] UÖZ)LsR1QSR�J�abQu[SJMPMU �Aäåt����lß�aÅR)P�agá�PAU?PMèlJMá5QSR�J
ß�PA[SQO�5~ÁarZ)PAt`t�ãÚPÝ��PAt`Z�JÖ�Mä-\JO[S�?U5JMPMc)agc���Qoá�PMU?PAè�JMá!PAQ�PAt�tåPAc)áØQuR�J1�lPMt�Z�J1�lc�J
^`c)á�^�L\PAQuJMaÇQuR)PAQVQSR�Jpß)PM[SQV^qa�W�[u�lê�J\c��
YGL R�JOU?PAQu^qL\PMt�t�ã�]�JpèlJOQ/.

0D��P�áarQS[uJMPAU 1243 Y�Qu[SJMPMU �AäÆR�ã�abQuJ\[SJkab^qa
t`���lß)ag^`c?QSR�J657�
89��ß�t�PAc�J :243 eÁPMU?PAè�J

��JkL\PAZ)arJ_�AäùQuR�JVá�^��C^qar^���cÖ^`c�Qu�ÁQr]��p^�c)áCJ\ß)J\c)á�J\cCQ¹arQSJ\ß)aVë9QuR�J_�lß)J\[àPAQS��[sa_z PAc�áÖ={ïsF
^`Q�^�a��lWC��^`�lZ)a�QuR)PAQoQuR�J?abQu[SJMPMU �Aä´RCã�arQSJ\[uJMab^�a�t�����ß)ao^�c±QuR�J�abQS[uJMaSa��CarQS[sPM^�c;�Iß�tqPMc�J
è�^���JMa¹QSR�Jp]_R���t�J�^�c�äE��[SU?PMQS^���c5QS�oJkabQS^`U?PAQuJÁQSR�J�á�PAU?PMèlJ��
H�R�J�äE��t�t`�A]_^`c�è<��Z�JMabQu^���c)a_PA[u^qabJ=.
ëumAï>0DJ\Q�PÝá�PAU?PMèlJ1ß)PA[àPAU5J\QuJ\[ÁW)J1èl^���JOc�ë9^©�íJ��oPMcØ��ßâJO[sPAQu�l[�=Úïà��Þ
R�^qLsR!^�c�äE��[Sf

U?PAQu^��lc�PAW)��Z�QoQSR�J1�l[àá�J\[u^�c�è��AäVQSR�JÖt`���lß)a�^`cØQuR�J5arQS[uJMPAU ^qaÁc�JML�JMaSauPA[SãéQS�
JMabQu^�U?PMQSJVQSR�J�á�PMU?PAè�Jlð

ëidGï>0DJ\QpZ)apPlaSarZ�U5Jo]½J1á��{c���Qpê�c��M] QSR�JæabQu[SJMPMU��Aä J\�CQS[SJOU?PAtùt��IPláéá�PAQàPÝW�Z�Q
QSR�J_^`c�äE�l[uU?PAQu^��lc�PAW)�lZ�QÇQuR�J_t��IPláo^qa<è�^���J\c���^�PÁPÁ[sPM^�c;	)�M] L���Z�c�QÆ�Aä�QuR�J_t��IPláD�
Þ
R�^qLsR5^�cCäE�l[SUÔPAQS^`�lc�PAW)��Z�QgQuR�J�abQu[SJMPMU �Aä¹RCã�abQSJO[SJMar^qaÇt`���lß)aVL\PMc{]�JpèIPA^�c�ð

? @ ÑÖÏ Ñ�A1Í%Í�ÐÆÎÇÊMÏ ÑoÎÇÊOÒ5Ó BéÐ¹ÊAÓCA��½ÑÖÊMÓED�ÒGF ÛÅÒ>BéÓ?Î}Í�×
×!ÑoÎÆÑ

0DJOQgZ)aVPAQH�)[sarQÁL���c)ab^�á�J\[VQSR�J�abJML��lc)áI�GZ�JkabQS^`�lc��½Þ
R)PAQÁUæJMPAc)a�[àPA^`c;	)�M]�L���Z�c�Qu^�c�è
QuR�J�abQu[SJMPMU �Aä¹t`��P�á�^�c�èo��PMt�Z�JMasð
H�R�J��)[àabQ¹á�JJ�)c�^�Qu^���c�^�a<áCZ�J�Qu��K}c)á��1ìL�Aî©FM]�J¹] PAcCQ<Qu�pabê�J\QàL RpQuR�J�RCã�arQSJ\[uJMab^�aDQrã�ß)J��Mä
PMß�ß�[u��PlLsR��ùÞØJ}äE�lt`t��M]!QSR�JÇQu[sPAçrJkL�QS��[SãV^�cÁQuR�J¹t���P�á�^�c�èM�CarQS[àPA^�c
��ß�t�PAc�J�F��)c)ápPAt`t�L�t`��abJká
RCã�abQSJO[SJMar^qa<t`���lß)a�F�áCJ\t�J\QuJ�QuR�J\U äE[u�lU�QuR�J_t��IPlá�^`c�è�ab^�è�c)PAtùëE^©� JI�K[uJ\ß�t�PlL�J_QuR�J_�l[u^�èl^`c)PAt
ar^�è�c)PAtp]_^�QuRÄP�ab^�è�c)PAtpt`JMPlá�^`c�è±Qu�#QuR�J�aSPAUæJ{QS[àPAçrJML�Qu�l[uã4W�Z�Q?QuR�JéL�t��IabJMá
t�����ßDïsF
L�tqPlauab^«äEã{QSR�Jot����lß�a�WCã{QSR�JoQSZ�[uc�^�c�è?ß)�l^`c�QàapPAc)áéL��lZ�c�QpQSR�Jot����lß�a�R)P\�C^�c�è?ar^�U5^`tqPM[



�  Vö"!!ö�#�ô�ô�û�÷ùø$!!öÁ÷ùø\ò�ú&%}ûCørú'# õgö´øbú)(}þ�ò"* ÿ_ò�%ùúÖ÷ùô+ , VöÁ÷�ö �

t`��P�á�^�c�èo��PMt�Z�JMa�F�]_R�J\[uJÁQSR�Jpt`���lß?�lß)J\c)aVPAc�áÔQuZ�[Sc�agPM[S�lZ�c)áD�½H�R�JpL�t�PlaSar^N��LOPAQS^`�lc?^qa
áC�lc�J1W�ãÚabZ�W�á�^`��^�á�^�c�èÝQuR�JæabJ\QÁ�MäVß)��aSar^�W�t`JÖt`��P�á�^�c�è?��PAt`Z�JMaÁ^�cCQS�ÔPO��c�^�QuJÖcCZ�U1WâJO[
�Mäù^�cCQSJ\[u��PAtqa��<ÞéJP��c�^qarR5Z�ß5^`c5PMc5^�cCQSJ\è�J\[¹U?PAQu[S^`�RQTSVU�]_R�J\[SJVQSR�JÁJ\cCQS[S^`JMa}á�JOc��lQuJ
QuR�J1c�Z�U1W)J\[V�AäVt�����ß)a�PMc)áØQuR�JÖß�PA[SQp�MäVQSR�Jæab^`èlc)PMtÇ]_R�J\[SJ1c��{Uæ�l[SJot`���lß)ap�CL\L�Z�[
]_R�^qLsRÝ]½JÁc)PMU5JÁQSR�J�[uJMab^�á�Z)PMtWQYX
ZD�<ë[���l[VPoU?PAQuR�J\U?PMQS^qLOPAt�Qu[SJMPMQSU5J\cCQ½abJ\Jæìí�Aî©�«ï

forward residue

backward residue
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\"]_^a`TbMcedafhg)iEjlknmpohqsr�jTt�upvPwyxsj)vlmpzyi|{Pup}�~�up�
i;w$�'�4xsj�r�u�mp�pzyi9�G�$q�mp~�jzN�����
���pzy�/zy�;j��Rzyi;w[u>��zNk�q�mpv�w����O�4xsj�r�u�u�q���mpv�j6zyi��pzy~�m9w$j������'w�xsj�i��
oG���jJv|j��'w[vJzympi9�9r�jl���H��mp~|xCuM~�~��;vJv|jJi�~�j6u�t6m�r�u�u�qE�Jw�mpv�w[zyi9�Ezyie~Jr�mM����z�mpi��w��
v�i�zyi9�Rmpvlup�
i���zyie~�r�mM������zyi�~/v|j�mM��j��GwyxsjGj|i;w�vJ��u�t6QTSsU��[zN�����>�/�<upiVj/��h�L�
��r�uMu�q���zN�C~�up�
i;w$j�� zyi�QTSsU��¢¡;�¤£��
��gYtJw$jJvRw�xsjI�;j�r¢j�w�zyupi¥u�tRwyxsjr�u�u�q��6}�j�jJi��R�/q¦}�z�w�xIwyxsj6v|jl��zy�p��j/�
��Z�QÇ]_RCãoPM[SJV]�JV^�cCQSJ\[uJMabQuJMá�^`cÖQuR�JVá�PMU?PAè�Jg�MäùPÁ[sPM^�c;	)�M]ÄL���Z�cCQSJMá�t`��PláC^�c�è�F�ab^`c)L�J
��c�Joc�J\Jká�agQSR�J�t��IPlá�^`c�è?ar^�èlc�PAt}Qu�{LOPAtqL�Z�tqPMQSJpQSR�^�aÁL���Z�c�QO�ÁÞ
R�ã�á���c§� Q´]�J�Z�abJoQSR�J
��[S^`èl^�c�PAtùá�PMQsPGðéY�J\��JO[sPAt�[SJMP�ab��c)aÅR�Pk��J´QS�1WâJ�L���c)ab^�á�J\[uJMá4.
ëumAïÔH�R�J�t`��Plá�L\PAc?W)J�[àPA^`c;	)�M]�L���Z�c�QuJMá5�lc;�It�^`c�J�F�^©�íJ��½á�Z�[S^`c�èoQSR�Joá�[u^���JÁ��c{QSR�J

QSJMarQ���Qu[sP�L êoQu��[uJMá�Z)L�JgQuR�JVPA[u^qab^`c�èoá�PAQsPCF�arZ)L R1QSR�PAQ¹UÖZ�L R�t��lc�èlJ\[½á�[u^���JMa}PMc)á
UÖZ)LsR��)c�J\[_U5JkPlabZ�[SJ\U5JOc�Q¹LOPAc?W)JoPAß�ß�t�^`JMáD�

ëidGïÔH�R�J\[SJ�J\�C^qabQVU?PMQSR�J\UÔPAQS^�L\PAt)Qu���ltqaÁQu�ÖU?PMc�^�ß�Z�tqPMQSJpQSR�Jo[àPA^`c;	)�M]�L���Z�c�QOFDJ��íè��
QS��JO��Qu[sPAß)��tqPAQuJÁQSR�Jpá�PAQàP�^�cæP�]_P\ã1abZ�L R5QuR)PAQ_QuR�JV[SJMarZ�t�Qu^�c�è�[sPA^`c;	)�M]ÄL���Z�c�Q
R)Pla_QSR�J�auPAU5JpáC^qabQu[S^`W�Z�QS^`�lc?�AäÆRCã�arQSJ\[uJMab^�a�t����lß�a��
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H�R�^qapèl^���Jka�P{U1Z)L R!W)J\QuQSJ\[�J\�CQS[sPMß)�ltqPMQS^`�lc��AäVQu[sPlLsê�á�PAQàP{QSR)PMc4ar^�U5ß�t�ã!QS�
U5J\[Sè�JpabJO��J\[sPMtDt��IPlá5R�^�abQS��[S^`JMa��¨ a�]½J\t�t½QSR�J5[àPA^`c;	)�M] á�PAQsP!LOPAc�W)JÝQu�lQàPAt�t`ã±PM[SQu^N��L�^�PAt½QS�!J\��PAU5^`c�J1abß)JML�^qPAt
ab^�QuZ)PAQu^���c)a��

ëi�GïæÞØJ�L\PMcÝUÔPAc�^`ß�Z�tqPMQSJÁQuR�Jp[sPM^�c;	)�M]-UÔPAQS[u^��oQu�5ar^�U1Z�tqPMQSJ´abß)JML�^�PAtùab^`QSZ)PMQS^`�lc)a��
ëE��ïæÞØJ�L\PMcÝè�J\c�J\[àPAQuJ�PM[SQu^N��L�^�PAt�[àPA^�c
	)�M]ËU?PMQS[u^qL�JMa��

©«ª<;\@C>/¬)8;Mw¤®s¯�°±�©QÖ^�a5L�t�JkPA[1QSR)PMQ?PAt`tg^`c�äE�l[uU?PAQu^��lc���c
QSR�J!��[S^�è�^�c)PMtg��[sá�JO[5]_^�QuR
[uJMabß)JML�QgQu�ÖQu^�U5JÁ�Mä½QSR�J�R�ã�abQuJ\[SJMar^qa�t`���lß)a�ëE^�c�QSR�Jpß�t�PAc�J�t���P�á{��a��_t��CL\PMt}arQS[sPM^�cDï½^qa
t`��arQ\F�]_R�J\céQSR�J1á�PAQsP?^qag[àPA^`c;	)�M]�L���Z�cCQSJMáD��ÞØJ1èlJ\Q�P?abJOQÁ�Aä t����lß�a�^�c�abQSJkPlá!�AäVP
arQS[uJMPAU!�
H�R�J�ß�[u�lW�t`J\U ^qa�FâQuR)PAQVQSR�JoL���Z�c�Qu^�c�èo^�agáC�lc�J��lc!QSR�J�t`��P�á�^�c�èÔabQS[uJMPAUÚ��XgJOc)L�JÁ]½J
��c�t�ã L\PAc èlJ\Q1^�c�äE��[SU?PMQS^`�lc±��c4QSR�JÝt`�CL\PAQu^���c4�Aä�QSR�J?t�����ß)aÖ]_^`QSR�[SJMarß)JML�QoQS�éQSR�J
t`��P�á�^�c�è��ØÞéJ�L\PAc±c��lQ1[SJMP�áØQSR�J?J\��PlL�Q�t��CLOPAQS^`�lc��Aä´QSR�JÝt`�CL\PAt abQu[sPA^`c)a�äE[S�lU QSR�J
[àPA^`c;	)�M]�L���Z�c�QO�����[oJMPlLsR L�tqP�aSa��Aä´RCã�arQSJ\[uJMab^�a�t�����ß)ao]�J�L\PAc�è�J\QoQSR�J?Z�ß�ßâJO[5PMc)á±t��M]�J\[�t��IPlá�^`c�è
��PMt�Z�JI²�³=´�²7µ½PAc)á±WCã±Z)ab^`c�è{äE�l[uUÖZ�tqPAJ1äE[S�lU èlJ\��U5J\QS[uã�ë©arJ\J�ì�mlm�î9ï�PMc)á#U?PMQSJ\[u^qPMt
ß�[S�lß)J\[uQS^`JMa�]�J�L\PMc{LOPAtqL�Z�tqPMQSJpQSR�J�PMU5ß�t�^`QSZ)áCJg�Mä½abQu[sPA^`cI8;¶M�
��ãoQuR�JVQS[sPMc)a¾äE��[SU?PMQS^`�lcÖäE[u�lU�RCã�arQSJ\[uJMab^�aåt`���lß)a�^`cÖQuR�JVt���P�á�^�c�èM�CarQS[àPA^�c
��ß�t�PAc�Jp^�cCQS�
arZ)LsR#^`c4QuR�J�abQS[uJMaSa��CarQS[sPM^�c;�Iß�tqPMc�J�F_]�J�PMtqab��t�����arJ{QuR�J{êCc��M]_t�JMáCèlJ?�lc QSR�J?J\��PlL�Q
t`�CL\PAQu^���c#^`c�QSR�J�abQu[SJMaua��GabQS[àPA^`c;��ß�t�PAc�JI�#ÞéJoçrZ)abQoR)P\��J5QuR�J�PAU5ß�t�^�QuZ)á�JMaoë[5h¶5PMc)á8
¶\ïs�
N{�IabQ1�AäpQuR�J!á�PAU?PMèlJ{ß�PA[sPMU5J\QuJ\[saoá���PAt�ab�±JOc)L��lZ�c�QuJ\[�äE�l[1QSR�J�t��CL\PMQS^`�lc4�MäpQSR�J
RCã�abQSJO[SJMar^qaÁt�����ß)a�^`c±QSR�JæabQu[SJMaua��GabQS[àPA^`c;��ß�t�PAc�JI�{H�R�Jæ[SJMP�ab�lc�^qa�QuR)PAQ�QSR�Jæá�PMU?PAè�J
^`c)á�Z)L�JMá5W�ã�PoR�ã�abQuJ\[SJMar^qa�t`���lß!�AäÇPÖèl^`��J\c�abQS[uJMaSaVPAc�á!abQS[àPA^`c!PAUæß�t�^`QSZ)á�J´^qa_tqPA[uèlJ\[
Z�c)á�J\[oQuJ\c)ab^`�lc�QSR�PAc4Z�c)á�J\[oß�[uJMaSarZ�[SJI��H�R�J�L�[SZ)L�^qPAt½��PAt�Z�JÝR�J\[SJ\WCãé^qa�QSR�JÝUæJMPAc
arQS[uJMaSapë�5-·_ïs�½H�R�J\[SJ�äE�l[SJp��c�J�L\PAc�c��lQ´abß)JMPMêÝ�Mä}QuR�Joá�PAU?PMèlJp�AäåP+[àPA^`c;	)�M]�L���Z�c�Q
]_^`QSR?[SJkabß)JML�Q_Qu�5arZ)L R�PMcÝUæJMPAc?arQS[uJMaSaVá�J\ß)J\c)áCJ\c�QVá�PAU?PMèlJpß)PA[àPAU5JOQSJ\[O�
��Z�Q�^�Q_^�aÇß)��auab^`W�t�J�QS�1L���U5JgW�PlLsê+äE[u�lU P�[àPA^�c
	)�M]�L��lZ�c�Q½QS�æPoabQS[uJMPAU �AäÆQSZ�[uc�^�c�è
ß)��^�cCQsa��¨ [àPA^`c;	)�M] L��lZ�cCQpL���c)ab^�abQàa��Mä½QSR�JoQuZ�ß�t�J?ë¸QYSsU'´¹QYX
ZâïsF�]_R�J\[uJRQTSsU á�JOc��lQuJMagQSR�J
[àPA^`c;	)�M]ËUÔPAQS[u^��1]_^�QuRÝJOc�Qu[S^�Jka"QTSVU1ë�ºl´�»�ïÆèl^��C^�c�èoQSR�JpcCZ�UÖW)J\[¹�Mä¹R�ã�abQuJ\[SJkab^qa¹t�����ß)a
äE[u�lU QuR�Jpt�J\��JOt4º}Qu�ÖQuR�Jpt�J\��J\t
»æPAc)á¦QYX
ZÝ^qa�QuR�Jp[SJMar^qá�Z�PAt��AäÆQSR�J�L��lZ�cCQ\�
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\"]_^a`TbMc�¼Tf>½¾j�wH�9�OmM�����;o'j<wyx�m9w7¿ ·TÀÂÁ mpi���¿ ·¾¶�Ã mpv�jGwyxsj�jlk¹w�v�jJo�m9rr�u�mp�pzyi9���/m9r���jl���7Ä¢t-mhx��/�Jw�jJv�jl��zN�+r�u�u�qOzN��~�r�mM����z Å-j���zyi�w�xsj+r�uMmp�pzyin�h�$q�mp~�jw�u<u�~�~/�;v)��j�w�}+j�jJi�¿�³Rmpi��G¿+Æ�w�xsj|iEz�wy�"�Jw�v�mpzyiRmpohqsr�z�w��
�;j�zN�TÅ�kpj��M���/�Çwz�w��)r�u�~�m9w�zyupiRzyi�wyxsjP�Jw[vlmpzyi'�$q�mp~�jH~�mpiR�/mpvJ����j�w[}�j�jJi�wyxsj"w[}�u<zyi��pzy~�m9w$j��jlk�w[v|jJo�m9rTr�u�~�m9w�zyupip���hÈazyi�~�j6x��¹�Jw$jJv|jl��zN�Ér�u�u�q���~�mpie��j�iVjl�Jw$j��Ez�w�~�mpi���j��z�w��
m9w�j���mpi��n}ÊxsjJv|jO��j�w[}�j�jJip�Gw[u�u;�EËH�Rw�xsj<w[vlmpiÇ�yt�upvJo�m9w[zyupiÌzyi;w[u�wyxsj�Jw�v�jl���JÍ9�Jw�v�mpzyi;Í/qsr�mpiVj�wyxsj<�pz Î�jJv�jJi;w7�Jw[vlmpzyiEr�u�~�m9w[zyupiÇ��r¢j�mp��w[uE�pz Î�jJv�jJi;wo'j�mpi>�Jw[v|jl����jl���
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ÞéJæL��lc)ar^qá�JO[ÁQSR�JæabJOQÁ�Aä´arQS[SJkPAU?ag�Mä_t`��PláC^�c�è?QSZ�[Sc�^`c�è?ßâ��^�cCQsaÁ]_R�^�L R!t`JMPlá!QS�?QSR�J
è�^���J\c�[sPM^�c;	)�M] L���Z�c�Q ë�QTSVU<´�QYX
ZDïs���9äaÏ'Ð á�J\c���QSJMaùQSR�J½[sPA^`c;	)�M] L��lZ�c�Q}��ß)J\[sPMQS�l[OF
]½Jp]_[S^�QuJgäE�l[uU?PAt`t�ã

Ñ °�Ò Ï'Ð�Ó
ÔMë�QTSsU'´�QTX;Zâï
����[ÇJkPlLsR1abQS[uJMPAUÕ¿×Ö Ñ ]�JVLOPAcæL\PAt�L�Z�tqPMQSJ½QSR�JVá�PMU?PAè�JV=!ë©zØë[¿�ïSïs�ÆXgJ\c)L�J_]�JVL\PMc
LOPAc���c�^qL\PMt�t`ã{áCJ��)c�JoQuR�J1á�PAUÔPAèlJo�Mä Ñ PAc�áÚäE��[oë�QTSsU>´¹QYX
Zâï_WCã{QSR�JoJ\��ß)JML�QsPAQu^���c
��PMt�Z�J��Aä¹QuR�Joá�PMU?PAè�J��Mä�QuR�J�abQu[SJMPMU��AäåQSZ�[uc�^�c�è1ß)�l^`c�Qàag^�c Ñ F)]_R�J\[SJ�]�J�PlaSarZ�U5J
QuR)PAQ�J\��J\[uã!abQu[SJMPMU R)Pla�QuR�JæaSPAUæJÖß�[u�lW)PMW�^�t`^�Qrã��æH�R�J5P�aSarZ�U5ß�Qu^��lc�U?PAê�JMaVabJOc)abJ�F
]_R�J\c�J\��J\[½]�JpR)P\��JÁc���Qgè��lQ´PAcCãÖäEZ�[uQSR�J\[_^`c�äE�l[uU?PAQu^���c5�lc�QSR�Jpt��IPlá�^`c�è��

=!ë�QTSsU'´�QTX;ZDï °�Ò mØ Ñ ØaÙÚ;Û�Ü =ÀëizØë[¿ ïuï
�9ä)]½J�Z)arJ�QuR�J�Qu���lt��Mä)[sPM^�c;	)�M]�[SJkL��lc)arQS[uZ)L�QS^`�lc��lc?ë�QTSsU'´�QTX;Zâï�]�J¹èlJ\QåP«ÝàabQS�CLsR)P�abf
Qu^qL\PMt�t`ão�lß�Qu^�U?PMtyÞpabQu[SJMPMUß¿
ë©arJ\J1ìíhAî9ïà�}H�R�^�aÇU5JkPAc)a}QSR�PAQ_]�J´èlJ\Q½JMPlLsR�¿�Ö Ñ ]_^�QuR
QuR�J1aSPMU5J�ß�[S�lW�PAW�^`t�^�Qrã�F�QS��P\���l^qá!Pæabã�abQSJOU?PAQu^qL\a����ÅäÅL��lZ�[sabJo��c�J1]��lcà� QpauL��l[uJ1PAt�t
arQS[uJMPAU?a�^`c Ñ FâR�JOc)L�Jp�lc�J�]_^�t`t�Z)abJ�P5aSPMU5ß�t�JpU5JkPAc�fE��PAt�Z�JpPlaÁPMc!JMabQu^�U?PMQSJÁ�Mä¹QSR�J
JO��ß)JML�QàPAQu^��lc?��PAt`Z�J����Vc�J�LsR�����arJMah¿ Ô ´/á�á/á�´¸¿ãâ¥Ö Ñ PMc)á{L��lc)ar^qá�J\[àa

=!ë¸QYSsU�´�QTX;Zâï Ò mä
â
Ù À�å Ô =!ë©zØë[¿�À9ïSï

Ïæ@;æ�8�>M|�°5��JkL\PAZ)arJo�Aä QSR�J1arßâJkL�^qPMt�arQS[uZ)L�QSZ�[SJo�Aä QSR�Jo[uJML���c)abQu[SZ)L�Qu^���c±PMt�èl��[S^`QSR�U
ìíhAîiFG]_R�^qLsR?á�^qarQS[u^�W�Z�QuJMa¹PAt`tDRCã�arQSJ\[uJMab^�aåt`���lß)a_arQS�CLsR)PlarQS^�L\PAt`t�ã1PAc�áÔQuR�J\[uJgZ)arZ)PAt`t�ãæPA[uJ
t`�lQàa��AäÆR�ã�abQuJ\[SJMar^qa¹t����lß�aÅ�Mä¹QSR�J�aSPAUæJÁê�^`c)áDFCQSR�J\[uJp^qa�PMc{^`c�Qu[S^�c�ab^qLVP\��J\[sPMèl^`c�èoJ\��J\c
^«äp]�J��lc�t`ã�[SJML���c)abQu[SZ)L�QÖ��c�J!arQS[SJkPAU �MäpQSZ�[Sc�^`c�è±ß)�l^`c�Qàa��ÄH�R�J\[uJ�äE�l[uJ{�AäEQuJ\c
�lc�J
áC��JMag�lc�t�ã{��c�Jo[SJkL��lc)arQS[uZ)L�QS^`�lc�F)W�Z�Q´]�JoLOPAc!c���QÁJ\��L�t�Z)áCJ�QuR)PAQ´QSR�J�á�PAU?PMèlJo�Mä_P
[uJML���c)abQu[SZ)L�QuJMá?abQu[SJMPMU ^qa_PoJ\��L�J\ß�Qu^��lcæ�lPMt�Z�Jp]_^`QSR?[SJMarß)JML�Q_QS�oQuR�J�abJ\Q Ñ �
H�R�^qa}U5J\QuR��Cáoá���JMa¹c��lQ½á�J\ß)J\c�á+��c5z �l[¹��c?=!F�ab^`c)L�J_]�J´PAt`]_P\ã�aÇL��lc)arQS[SZ�L�Q½P´äEZ�t�t
arQS[uJMPAU �MäVt���P�á�^�c�èÝQuZ�[Sc�^�c�è�ßâ��^�cCQsa�FK]_R�^qLsRØ^�a�Z�abJMáéPlap^�c�ß�Z�Q�Qu�?QSR�J1Z)abZ�PAt�t`�CL\PAt
arQS[àPA^�c�PMß�ß�[S�IPlLsR���9äù]½JÁJ\��PAU5^`c�J_QSR�JpU5�IabQ½Z)abJMáæá�PAU?PMèlJÁß�PA[sPMU5J\QuJ\[sa�F�]�JH�)c)á5P�á�á�^�Qu^���c)PAt�ß�[u�lß)J\[uf
Qu^�JMa�c��lQ_Z)arJMáÝWCãÖQuR�JptqPMQSQSJO[_ß�[S�CL�Jká�Z�[SJÔì �\î�.



�  Vö"!!ö�#�ô�ô�û�÷ùø$!!öÁ÷ùø\ò�ú&%}ûCørú'# õgö´øbú)(}þ�ò"* ÿ_ò�%ùúÖ÷ùô+ , VöÁ÷�ö �
ë9^EïæH�R�J�á�PAU?PMèlJp^qa�t`^�c�JkPA[St`ã5P�L\L�Z�U1Z�t�PAQSJkáD�
ë9^�^EïæH�R�Jp[sPAQu^�c�è1�AäÆQSR�J�á�PAU?PMèlJp^qa_á���c�J�RCã�abQSJO[SJMar^qaÇt`���lß�W�ã5RCã�abQSJO[SJMar^qaÇt`���lß��

K¹arßâJkL�^qPMt�t�ãæQSR�J�tqPAQuQSJ\[Vß)�l^`c�Q´abR��M]Va�FDQSR)PMQÁQSR�J�äEZ�t`t�[SJML���c)abQu[SZ)L�QS^���c{�Mä�QuR�JoarQS[uJMPAU
^�a�QS���1UÖZ�L R§.

QYSsUQYX
Z 243 [SJML��lc)arQS[\�½abQu[SJMPMU�Mä}QuZ�[Sc�^�c�è1ß)�l^�cCQsa 243 t����lß�f9]_^�abJ
[sPAQu^�c�è

YI^�c)L�JæQSR�J?^�cCäE�l[SUÔPAQS^`�lc�]�J?Z)arJ?QS��L��lc)arQS[uZ)L�QoQSR�J{arQS[uJMPAU �MäpQSZ�[Sc�^`c�è!ß)�l^�cCQsao^qa
L��lU5ß�t`J\QSJOt�ã�L��lcCQsPM^�c�JkáÀ^`c4ë¸QYSsU�´�QTX;ZâïàF<^�QpR)P�a�Qu�{W)J5ß)��auab^�W�t�J5Qu�!á��ÚP{á�PMU?PAè�J
JO�lPMt�Z)PMQS^`�lc?]_^�QuR��lZ�QV[SJkL��lc)arQS[uZ)L�QS^`c�è1P1L��lU5ß�t�J\QuJÁarQS[SJkPAU �Mä}QuZ�[Sc�^`c�è1ßâ��^�cCQsaJ.

QYSsUQTX;Z 2Ê3 t����lß
��]_^qarJ
[sPMQS^`c�è

~´ab^�c�èoQSR�JÁt�PAQuQSJ\[ PlaSarZ�U5ß�Qu^���c)aÁë9^i� J��ùt�^�c�JMPA[ PlL\L�Z�UÖZ�t�PAQu^��lcæPAc�áÔt`���lß�fE]_^qarJ�[àPAQS^`c�è�ï
]½JpèlJ\Q_QuR�J�á�PAU?PMèlJp�AäÆQSR�J�]_R��lt�J�abQu[SJMPMU �AäÆQSZ�[uc�^�c�èÖß)�l^`c�QVP�a äE��t�t`�A]VaJ.0DJOQÝQuR�J�abQS[uJMPAU �MäoQuZ�[Sc�^`c�è�ß)�l^�cCQsa�L��lc�ab^qarQ?�AäoQuR�JéR�ã�abQuJ\[SJMar^qaÖt`���lß)a�ç9è
é Ø ê Ò
mn´/á/á/á�´�ë�ì�FCQSR�JpQu�lQsPMtùá�PAUÔPAèlJp^�a�J\��PAt�Z�PAQSJkáÝP�a

=>í Æ í Ò îÙé å Ô;ï ë�è
élï
]_R�J\[SJ ï ë�è
élï½á�J\c��lQSJka�QSR�J�á�PMU?PAè�J�^`c)á�Z)L�JMá5W�ã1QSR�JpRCã�arQSJ\[uJMab^�a�t�����ß�è
él��9ä ]�J1R)P\��J1PÝ[sPM^�c;	��A]üL��lZ�cCQp^�c)arQSJMP�áDF�]�JæL\PAc±c��lQoPMc�ã!Uæ�l[SJ1arß)JMPAêé�Aä QSR�J1QS��f
QàPAt¹á�PAU?PMèlJoW�Z�Qp�Mä�QuR�JoJ\�Cß)JML�QsPMQS^`�lc!��PAt`Z�Jo�Aä ^�Q\� ¨ èIPA^�c!]½JoZ)abJoQuR�Jo^�c�á�^��C^qá�Z�PAt
á�PAU?PMèlJMa_�Aä½JMP�L R!t`���lß������l[´JMPlLsR!L�t�Plauag�Aä½t�����ß)aGè À�ð FD]�J�R)P\��JRQTSVU1ë�ºl´�»�ï½[SJ\ß�[SJ\f
arJ\cCQsPAQu^���JMaù]_R�^qLsRÖ]½Jgc�PAU5J�èsñ�òlóÀ�ð ´4ô Ò m9´/á�á/á/´�QTSsUÖë�ºl´[»�ïà�<ÞéJgè�J\Q�QuR�JVJ\��ß)JML�QsPAQu^���c
��PMt�Z�Jp�AäåQSR�J�á�PMU?PAè�JpPlaJ.

=!ë�QTSsU'´�QTX;ZDï Ò¥õ÷öø Á�ùsúÙÀ�û ð�å Ô
ü�ý9þ ñ À�û ð óÙò å Ô ï ë�èsñ�òlóÀ�ð ï[ÿ�

]_R�J\[SJ����ãµDá�J\c��lQSJkaÅQuR�Jpc�Z�U1W)J\[¹�Aä½L�tqPlauabJMa�Z�abJMáÖäE�l[VQSR�J�[àPA^`c;	)�M]�L���Z�c�QO�
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ÞéJ_P�aSarZ�U5J¹QSR�J½á�PMU?PAè�J��Mä)QSR�J ab^`c�èlt`JÇRCã�abQSJO[SJMar^qaDt�����ß)a<Qu�gW)J_arQS�CLsR)PlarQS^�L\PAt`t�ãÁ^`c)á�J\f
ß)J\c�á�J\cCQ\�}XVJ\c)L�J½QSR�J½J\��ß)JML�QsPAQu^���co�lPMt�Z�JVL��l^�c�L�^qá�JkaK]_^`QSRoQSR�J_t�^�c�JMPA[ÆabZ�ß)J\[uß)��ab^`QS^`�lc
�Mä¹QSR�J�ar^�c�è�t�JÁJO��ß)JML�QàPAQu^��lc?��PAt`Z�JMaJ.

=Àë¸QYSsU�´�QTX;Zâï Ò Á ùsú
ÙÀ�û ð�å Ô

ü�ý9þ ñ À�û ð óÙò å Ô õ ï ë�è ñ�ò�óÀ�ð ïÒ Á/ùsú
ÙÀ�û ð�å Ô QYSsU5ë�ºl´[»�ï õ ï ë$è À�ð ïÒ�° Á ùsú
ÙÀ�û ð�å Ô QYSsU5ë�ºl´[»�ï õ ï ÀLð

XVJ\c)L�J}]½J}c�J\JkáÅäE�l[�QuR�J½L\PAt�L�Z�tqPMQS^`�lcÁ�Mä�QuR�J½á�PAU?PMèlJ}�Mä)P_[sPM^�c;	��A]�L���Z�c�Q¹ë¸QYSsU'´¹QYX
Zâï
QuR�J1J\��ß)JML�QsPAQu^���cØ��PAt`Z�JMap�AäVQSR�J5á�PMU?PAè�JÖ�MäVQSR�JÔá�^
	�J\[uJ\c�Q´R�ã�abQuJ\[SJMar^qaÁt�����ß±Qrã�ß)JMa
QuR)PAQV�CL\L�Z�[_^�c?QSR�JpU?PMQS[u^�����©coQuR�J�äE�lt`t��M]_^�c�èV]�J_]_^`t�t�abJ\J á�J\ß)J\c)áC^�c�èp�lcoQuR�JVá�PMU?PAè�J_ß)PA[àPAU5J\QuJ\[ù]_R�J\QSR�J\[}PMc)á
R��A] ]�JpL\PMc!L\PMtqL�Z�tqPAQuJ õ ï À�ð �
� @ ÑÖÏ Ñ�A1Í �ØÑ��½ÑÖÏ ÍpÎ}Í��ÅÐ F Ê\Î¹Ù Ù�ÀÐÆÎ}Í���Í�Ð¹ÊMÐ-Ï Í�Ï �

Ò'��� � ���{ÑÖÏ � ÜOÍ Ò1Ì Î¹Ù!Í ����� ë �s�ØÑ��½ÑÖÏ ÍpÎ}Í��
�©c ß�R�ã�ab^�L\PAtVQSJkabQsa1�lc�JéL\PMc
�lW)arJ\[S��J�QSR)PMQ?PØß)PM[SQ5]_R�^qLsR4^qaoZ�c)áCJ\[5QSJOc)ab^`�lcÄL\PMc
c��lQVabZ�abQsPM^�c�Pla�UÔPAcCãoR�ã�abQuJ\[SJMar^qa}t�����ß)a_�AäÆP�èl^`��J\c?arQS[SJkaSabfiPAUæß�t�^`QSZ)á�J´Pla�QuR�JpauPAU5J
ß�PA[SQ1Z�c)áCJ\[ÖQuJ\c)ar^��lc��ËXVJ\c)L�J?á�PAU?PMèlJ{ß�PA[sPMU5J\QuJ\[sa�]½J\[SJ?^�cCQS[u�Cá�Z)L�Jká#QSR�PAQæá�JMPAt
]_^`QSR!QuR�J�^`c;	)Z�J\c�L�J��Mä�QuR�J�UæJMPAcÚabQS[uJMaSap�gc�J��Aä QSR�J�U5��arQgZ�abJMá{^�aÅQuR�J1ab���CL\PMt�t�Jká����� î ��ß)PM[sPAUæJ\QSJ\[pëiabJ\Jæìºj�îEïsF�]_R�^�L Ræ^qa�èl^`��J\c?W�ã1QSR�J�äE��[SU1Z�tqP����� î ° Ò � ë[5 ¶ � 5 · ï"!�8 ¶�#
]_R�J\[SJ5 ¶ . PMU5ß�t�^`QSZ)áCJÁ�AäåabQu[SJMaua8 ¶ . PMU5ß�t�^`QSZ)áCJÁ�AäåabQu[sPA^`c5 · .�U5JkPAc?arQS[SJkaSa# .�U5�CáCZ�t�Z)a��Mä¹J\t�PlabQu^qL�^`Qrã
ërï ! . .�ß)��ar^�Qu^���JÁäEZ�c)L�Qu^���cÝW�[sPAc�L R
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©«ª<;\@C>/¬)8;Mw¤®s¯<;n°
ëumAïæÞØJ��lc�t`ãÝc�J\JMáÝQu�5êCc��M]-QSR�J1arJ\QV�Aä½R�ã�abQuJ\[SJkab^qa�t`���lß)aV^�c{QuR�J1abQu[SJMaua��GabQS[àPA^`c;�

ß�tqPMc�Jp.}]�J�á��oc��lQVc�J\JMá5QS�1êCc��M]ËQuR�Jp�l[sáCJ\[S^`c�èo�Aä¹QuR�JMarJ�t`���lß)a��
ëidGïæÞØJ_c�JOJMá+Qu�pê�c��M] QSR�J_t`�CL\PAQu^��lc1�AäùQuR�J_RCã�arQSJ\[uJMab^�a<t�����ß)aÇ^`coQSR�J´abQu[SJMauaÇarß)PlL�J

ë9]�Jpc�JOJMáÖQSR�J�UæJMPAc�abQu[SJMaua-5 · ïà�
H�R�Jgt`�CL\PAQu^��lc1�Aä�QuR�JgRCã�abQSJO[SJMar^qa<t`���lß)a¹á���JMa¹c��lQ¹��c�t�ã�á�J\ß)J\c)áo�lc1QSR�J_è�^���J\co��PMt�Z�JMa
�Mä}QuR�Jpt��IPlá�^`c�èoW�Z�QVQSR�J´R�^qarQS�l[uã5�AäåQSR�JÁt`��P�á�^�c�è1R)P�agPMcÝ^`c;	)Z�JOc)L�J�FCQS�����W�9äù]�JpZ)arJ
QuR�J5[uJML��lc�abQS[uZ)L�Qu^��lc PAt�è��l[u^�QSR�U!F<]½J?L��lc�abQS[uZ)L�Q�èlt���W)PAt`t�ã!äE�l[1PMt�t�RCã�abQSJO[SJMar^qaÁt�����ß)a
��c�J?PMc)áØ�lc�t�ã!�lc�J5�l[àá�J\[S^`c�è±ëER�^qarQS��[Sã)ïs�?H�R�J1^qá�JkPÝ�AäVQuR�J1U5J\QSR��CáÀ�Mä�x��¹�Jw$jJv|jl��zN�r�uMu�q v|j�~�upip�Jw�vJ�;~Jw�zyupi±^qapQS�!W�Z�^`tqáØZ�ß�PAc�^�c�á�^��C^qá�Z�PAt¹R�^qarQS��[Sã!äE�l[oJMP�L R±RCã�abQSJO[SJMar^qa
t`���lß��
H��1JMabQu^�U?PMQSJ õ ï À�ð F�]�J�á��1QSR�JÁäE��t�t��M]_^`c�è
ë9^EïO����[gJkPlLsR{L�tqPlauag�AäåR�ã�abQuJ\[SJMar^qa�t`���lß)aÅäE[u�lU L�t�PlaSaHº}QS��»?L��lc)arQS[SZ�L�QÁar�lU5JpR�^�abf

QS�l[u^�JMa��
ë9^�^Eï%$½PAtqL�Z�tqPMQSJ?QSR�J?t`�CL\PAQu^��lc �AäpQuR�J{RCã�abQSJO[SJMar^qa�t`���lß
^`c#QuR�J�abQu[SJMauaÖarß)PlL�JIF_á�J\f

ßâJOc)á�^�c�èÖ��cÝQuR�J�L��lc�abQS[uZ)L�QuJMá5R�^qarQS�l[uã��
ë9^`^�^9ï'&gPMQSJpQSR�JpRCã�arQSJ\[uJMab^�aÇt`���lß{Z�ab^�c�èÖQuR�J��(��� î ��ß)PM[sPMU5J\QSJO[\�ëE^��)ïæ��Z�^�t�á QuR�J±U5JMPMcË�Mä?PMt�t�á�PMU?PAè�JMa!L��l[u[SJMarß)�lc)á�^`c�è
QS� QSR�J�R�^�abQu�l[S^`JMa?L��lc�f

abQS[uZ)L�QuJMá5^�céë9^Eïs�

H�R�J�[uJMabZ�t�Q_^qa_PMc{JMarQS^`U?PAQuJg�Mä õ ï ÀLð �¨ Q��)[sarQÝè�tqPMc)L�J!QSR�^qaÖß�[u�CL�JMá�Z�[SJéabJOJ\U?aoc��lQ?QS��WâJ�PAW�t�J!QS� L��lU5ß)J\QuJ{]_^`QSR
QSR�J
[uJML���c)abQu[SZ)L�Qu^���c{PMt�è��l[S^`QSR�UÚF�ar^�c)L�J�]½JpL���c)abQu[SZ)L�Q´P�t���Q_�AäÆR�^qarQS��[S^�Jka�^�c)arQSJMP�áÔ�Mä¹�lc�J
[uJMabß)JML�QS^���JOt�ã�P�äEJ\]p�¹H�R�Jgê�J\ãoß)��^�cCQÇ^�aÇQuR)PAQ½QSR�JVR�^qarQS��[S^�JkaåR�J\[SJ´PA[uJÁt��CL\PMt)R�^qarQS�l[u^�JMa
) QuR�J\ã±��c�t�ã�c�JOJMá±QS�é[SJ�	)JkL�Q�QuR�J{RCã�arQSJ\[uJMab^�a�R�^�abQu�l[Sã PMQÖQuR�J?ßâ��^�cCQÖ]_R�J\[SJ?QSR�J
è�^���J\cæR�ã�abQuJ\[SJMar^qa�t`���lß{^�a_ab^`QSZ)PMQSJMáD�
H�R�J\[SJ�äE��[SJV]�JVJ\��PAU5^`c�J�FM]_R)PAQ_^�aåQuR�JVU5^�c�^`U?PAt�^`c�äE�l[uU?PAQu^���c5PMWâ��Z�Q_QSR�JgR�^�abQu�l[Sã1QS�
W)J�PAW�t�JpQS�æL\PAt�L�Z�t�PAQSJ õ ï À�ð �
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*

\"]_^a`TbMc%+§f �+knmpohqsr¢j-,/.�j�mpv|j�zyi;w$jJv|j��Jw�j��6zyi'w�xsjP�pu9w_w$j���r�u�u�q>zyi«wyxsjv�zÂ�Mx
waqazy~�w��
v|j�����u�wyx�zN�"r�u�u�qC~�upv�v�jl�$q�upi��M�-wyxsj��pu9w¤w$j��Éq�mpv�w�u�t)w�xsj)w�zyo'j��zÂ�pi�m9rTzyiEwyxsj�r�j�tJw7x�m9r t6u�tÉw�xsj-qazy~�w[�
v|j
0I®�M8;Mw¤®s¯�°ÁÞéJÁZ)arJ�QuR�JÁc���QsPMQS^���c�ì21V´43uî�äE�l[_QuR�JpL���c���J\�1RCZ�t�t)�Aä515PMc)á63\FC^©� JI�<QSR�J
^`c�QuJ\[S��PMt¹ì71s´43uîD^«ä81:9;3VPAc�áÝQSR�J�^`c�QuJ\[S��PMt¹ì<3�´=1�îDJ\t�abJ��
©«ª<;\@C>/¬)8;Mw¤®s¯<;n°
ëumAï��gWC�C^��lZ�abt�ãéQSR�J5t��CL\PMQS^`�lc��AäpQuR�J5RCã�arQSJ\[uJMab^�a�t`���lß
LOPAc�c��lQ1áCJ\ß)J\c)á±�lc�QSR�J

äEZ�QSZ�[uJp.+0DJ\Q�ë�¿�élï">é å Ô áCJ\c��lQuJpQSR�Jpt��IPlá�^`c�èæabQS[uJMPAU PMc)áE¿�íùQSR�J�ßâ��^�cCQ_]_R�J\[uJ
�lZ�[pèl^`��J\c!RCã�arQSJ\[uJMab^�agt�����ß±J\c)á�aÁ^`QsaÁ�lß)J\c�^`c�è?W�[sPMc)LsR��5H�R�JOcØQuR�JÖt`�CL\PAQu^���c
�AäÆQSR�JpRCã�arQSJ\[uJMab^�a�t����lßÚL\PAc?��c�t�ã?áCJ\ß)J\c)áÝ��céë�¿�élï íé å Ô �

*

\"]_^a`TbMc@?¾fA.�j"w[vJ�;i�~�m9w$j6w�xsj�t��pw��
v|jÉu�t�wyxsj�r�u�u�q§�
ëidGï>�¾c�ë[¿�éAï íé å Ô ]�JéL\PMcÄPAß�ß�t`ã4QuR�J{äE�lt`t��M]_^�c�è á�J\t�JOQS^���c4[uZ�t�JMa�FVabZ)LsR
QSR)PMQ5QSR�J

abQS[uJMPAUüP\äEQSJ\[ PAß�ß�t�ãC^�c�è��lc�JÁ�MäùQSR�JV[SZ�t�JMa}t�JkPlá�a¹QS��QuR�J´aSPAUæJgt`�CL\PAQu^��lcæ�AäùQSR�J
R�ã�abQuJ\[SJMar^qa¹t����lßà.
ëie�mAïæÞØJ�L\PMc!á�JOt�J\QuJ�¿ À ^�äã¿ À Ö�ìL¿ À Ó
Ô ´�¿ À ! Ô î¹ëEU5�lc��lQS��c��lZ�agá�JOt�J\Qu^��lc�ï



�  Vö"!!ö�#�ô�ó�öÁõgö)!!ô�÷ùô¹õÁû�*éøk÷ùý�ý��½û�÷ùô¹õgô�ûCøSû<!!ô+!4ò½õ�� mOd

ëieÁdGïæÞØJæL\PMc±á�JOt�J\QuJ�¿ À PMc)á�¿ À ! Ô ^�ä�ì�¿ À ´�¿ À ! Ô îCB ì�¿ À Ó
Ô ´�¿ À !ED î_ëiN!Plá�JOt�Z�c�èá�J\t`J\QS^`�lcDï

*

\)]_^a`TbMc@Faf�G�mp�;j�r��
i9�<�;j�r�j¸w�zyupiÇ��~�upv�v�jl�$q�upi��"w�uGwyxsj)�;j�r�j�w[zyupiu�t�~�r�uM��j��Ox��/�Jw�j|v|jl��zN�)r�u�u�q����
ëieÁ�GïæÞØJ�L\PMc!á�JOt�J\QuJ�¿ Ô ^«ä Ø ¿ Ô ØIH,Ø ¿ D Ø

*

\)]_^a`TbMcKJafÌ�4x�zN��r�mM�Jw)v��pr�j<~�upvJv|j��$q�upi��M�Gw[u�wyxsj<��jlx�mp��zyupv'u�to'j¸w�m9r�� mpi���m9r�r�up�/���ewyx�m9w�o�mMkMzyo�m�zyi wyxsjÌmp����u9r��Çw$j¦�/m9r���jl��;j¸r�j�w$j<m9r�r§wyxsj6o'jJo�upvJ�'�/q�w�u'wyx�zN�-q�upzyi;w��y��j�jMLONQPSR��
ëi�GïÔHK�1PMc�ã1èl^`��J\c5arQS[uJMPAUü�AäùQuZ�[Sc�^`c�èlfEß)�l^`c�Qàa�t�JMP�á�^�c�è�QS�1Ppt��CL\PMQS^���c?�Aäù�lZ�[_R�ã�abf

QSJ\[uJMab^�aÖt�����ßËQuR�J\[SJ!JO��^�abQsa1�lc�Jé�Aä�U5^`c�^�U?PMt�t`J\c�èlQuRËt`JMPláC^�c�è±Qu��QSR�JéauPAU5J
t��CL\PMQS^���c��¹H�R�^�aÅU5^`c�^�UæPAt�arQS[SJkPAU ^�a��AäÆQSR�JÁäE�l[uU ë�¿ Ô ´/á�á/á/´�¿ Á ïsF�]_R�JO[SJ
ë©PGï Ø ¿ Ô ØIT Ø ¿ D Ø
ëEWDïO¿ À�UÖ ì�¿ À ! Ô ´�¿ À !ED îDäE�l[)º H � 2 d
ë9^�Q�äE��t�t`�A]Va�QuR)PAQ Ø ¿ À ØQT,Ø ¿ À ! Ô Ø äE�l[)º H � 2 mAï

ëE��ï>�iä QSR�J1RCã�arQSJ\[uJMab^�a�t`���lß�]�JæPA[uJÖt`���lêC^�c�è?äE�l[�R)Pla�^`QsaÁ�lß)J\c�^`c�è{W�[sPAc�L RØäE[u�lU
L�tqP�aSa"º�Qu�{L�tqPlaua7»)F�QSR�J\c�¿�Á Ó
Ô Ò ºl´�¿�Á Ò »âF�ab^�c�L�Jo]�J�R)P\��JoQS[SZ�c)L\PAQuJMá{QSR�J
äEZ�QSZ�[uJpPAc�áÔR�J\c)L�JÁQuR�JÁ��ßâJOc�^�c�èoW�[sPAc�L R?�AäÆ�lZ�[_t����lß?^�aÇQSR�J�t�PlarQ�ß)PM[SQ_�AäÆQSR�J
ab^�è�c)PAti�
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�9äÆ]�JÁäE�lt`t��M]ÄQSR�JpQS[àPAçrJML�Qu�l[uã5^�c?QSR�J�t`��P�á�^�c�è��CarQS[sPM^�c�fEß�t�PAc�Jo^`c)á�Z)L�JkáÔWCã5QuR�^qa�U5^`c�^�f
UÔPAtÆabQS[uJMPAUÚFâ]½JoèlJ\Q�çrZ�abQÁQuR�Joc�JMarQS^�c�èÝ�Mä½QSR�JoRCã�arQSJ\[uJMab^�aÅt`���lß)a�PA[u�lZ�c)á!QSR�JoR�ã�abf
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