
� ��� �����
	���
����
� ��

��������� �������������� !�����
	#"$������%��&�'�)(+*,�-�����
./��	0���1�2��3����4� �5� 6879� �&��% 69:��'�;�;(<%��
� ���� =�������&
?> ��




@����'�����BA��C�2������ 

D�EGFIH
JBKML)N�FILPO1Q+FILSR)D�ETFIHVUGEGLXW4YPHVLSO[Z
\^]`_badcfeIgh_`cjiVcjeIkmln]`oqpfrqsIcj_`]=tueIvjgwed]`]`oqgheIv-xy]`sdcfoqz|{�]`e}z
~nedgw�j]`oqr�ghz��Cpf�'�Scfihgw��pjo�edgwc��M��pfr<l5eIvf]�iw]�r����Scjiwgh��pfoqeIghc-�j�f�j�f�

���P���`� FI� �
� aI]5o�]�_`]`sdz|gh�Mghz���pf��c-\^cf_ba��d� �f�B�dp��)p��f]`o!cB�IcjzusIihcfz�]5z�p-z��4p�cjeIk�z�aIo�]�]`��kIgh{�]�eIrqgwpjeIcfi �!cjiwi�sV]`oqz|¡Ioq¢Icfz�gwpjeIrughr'gwe}�j]`rqz|gh�

vfcjz|]�kBgheBz|adgwr£sIcjs ]�oP¢}�0e}¡I{�]`oqgh_`cfi}rqgw{-¡Iihcfz|ghpfedrPcjeIkBihgwed]`cfo¤rqz|cj¢Igwihghz��0z|aI]�pfoq�2¥¦��§ �B¨�©�� aI]4�fxXr�z�]`cjkI�0¢Icfrq]4�Ip��ªgwr¤rqgw{-¡Iihcfz|]�k
¢}��rqpfih�}gweIv2z��4pf��kIgh{�]`eIrqgwpjeIcfi�_�pf{�sIoq]`rqr�gh¢Iih]0«nc��}gw]�o���§Iz�pf¬f]�r']`­}¡Icfz�gwpjeIr<�<ghz|a®c2_`pj{B¢IgheIcjz|ghpfe;pf�Sc2¯I��z|ad�Tpjo�kI]�o+rqaIp}_b¬M��¯Iz�z|gheIv
¯IeIghz|]5kIgh° ]�o�]�eI_`]+{�]�z|aIp}kCcjeIkCc�rq]`_�pfeIkI��pfoqkI]�o �<± x�r�_baI]�{�] ©�� aIo�]�]`��kIgh{�]�eIrqgwpjeIcfiIrqz|]�cfkI��¢Icjr�]+�dp��1ghru]�²}z|]`edkI]`kC��oqpf{³�fx
¢Icjr�]��dp���kI¡d]�z|p�z|aI]���cj_`z+z�aIcfz5z|aI]B�Ip��?¯I]`ihk®pfe®cC�dcfz+sIihcfz�]�ghrngheIkI]`sV]`edkI]`e}zypf�¤r�sdcfe}�<gwrq]0_`p}pjo�kIgheIcjz|] ©u� aI]�_badcfoqcf_`z�]`oq�
ghr�z�gw_�r5pj�´¢ pj¡IeIkIcjo��}��iwc��j]`o<�4c��f]�{�p}kI]�rycjo�]BgwkI]�e}z|gh¯I]`k�cfeIk^]���cfih¡Icfz�]`k[¢}�;_`pj{�sIcfoqgwedvCz|aI]�oq]`rq¡Iiwz�r5pj�£��§ � cfeIk^e}¡I{�]�o�gh_`cji
rqgw{-¡Iiwcjz|ghpfeIr ©y� �4pf��kIgw{�]�eIr�ghpfedcfiS�!cjiwiSs ]�o�z�¡Ioq¢Icfz�gwpjeIr=pf�´rqgw²®_�cfrq]`rycfoq]Bghe}z|oqpMkd¡I_`]�k[z|pm�fxµrqz|]�cfkI�®¢Icjr�]��Ip���¢}�®cm��pfoq_`gheIv
rqiwpjz0iwp}_`cjz|]�k�pje&z�aI]2�Icjz0sIiwcjz|] ©�� aI]2e}¡I{�]`oqgw_�cfi´oq]`rq¡Iihz|r0rqaIp���z�aIcfz0cjiwiur�gh²[_�cfrq]`r0pf�!�fx¶�4cfihi´sV]`oqz|¡Ioq¢Icjz|ghpfeIr0]��f]`e}z�¡Icfihiw�
oq]`rq¡Iiwz'ghe;z|aI]0rqcf{�]=z��}s ]=pf�SgheIr�z�cf¢Ighihgwz��C�4c��f]2¥�{�p}kI]0§ ¨ ghe;z|aI]=¢Vpf¡IedkIcfoq�Cihc��f]`o��j�<aIgh_ba�gheIkIgh_`cjz|]`rnz|aIcjz4oq]`_�]`sIz�gw�}ghz��Cpf�Sz|ad]
a}�}s ]�o�rqpfeIgh_'¢ pj¡IeIkIcjo��-iwc��j]`o£z�p0�fx·�4cfihiIsV]`oqz|¡Ioq¢Icfz�gwpjeIr´ghr´gheIkI]`sV]`edkI]`e}z´pj�Vz�aI]<rqs ]�_`gh¯I_+z��}s ]<cjeIk2sIoqpf¯Iih]'pf��sV]`oqz|¡Ioq¢Icfz�gwpjeIr ©
¸�z´ghr´cfihrqp0��pf¡IeIk2z�aIcfzuz|aI]<a}�}s ]�o�rqpfedgw_<¢Vpf¡IedkIcfoq�}�Tihc��f]�oS�dp��¹ghru{�pfoq]<r�]�eIrqgwz�gw�j]<z|p0¢Iihp��<gwedvf��r�¡I_�z|ghpfe�z|aIcje2z|p0�4cfihiIpfrq_`ghihiwcjz|ghpfe
cfedk�z|]�{�sV]`oqcfz�¡Ioq]�sV]`oqz|¡Ioq¢Icjz|ghpfeIr��S�<aIgh_ba�gwr�_�pfeIrqgwrqz|]�e}zB�<ghz|a¹z�aI]mz|aI]�pfoq]`z|gh_`cji!cjeIk�e}¡I{�]`oqgh_`cfi4cfedcfih�Mrqghr-pj�<ºd]`kdpfoqp���cjeIk
»0aIpj¬Madiwp��^¼ ½¦¾ ©S� aI]=oq]`_`]�sIz|gh�}gwz��2pj��z|ad]ya}�}sV]`oqr�pjeIgw_5¢ pj¡IeIkIcjo��2ihc��f]�o!z�p-z�]`{�sV]`oqcfz|¡do�]ys ]�o�z�¡Ioq¢Icfz�gwpje�ghr<sIo�pjs pjo�z�gwpjeIcfi z|p�z|ad]
]`ed]`oqvf�[ghe}z|oqp}kI¡I_`]�k¿z|p^z�aI]Crqz|]`cjkI�[¢dcfrq]2�Ip�� © ¸�eªpjo�kd]`o�z�p®gwe}�f]�r�z�gwvjcfz�]2z|aI]Cz�o�cjeIrqgw]�eMz0vjo�p��<z�a¿sIaI]`edpf{�]`eIc���rq{�cfihiw��rq_`cfih]
rqz|cfz�gwpjeIcfoq��z�aIo�]�]`��kIgh{�]�eIrqgwpjeIcfi
oqpf¡IvjaIeI]�r�r£]�iw]�{�]�e}z|r´cjo�]'gheMz�o�p}kI¡d_`]`k2pje�z|aI]<�Icjz´sIihcfz�] ©�� aI]+rq¡Io���cj_`]'oqpf¡IvjaIeI]`rqr£ghr´s ]�o�ghp}kIgh_
ghe®r�sIcje}�<gwrq]=kIgwoq]`_�z|ghpfe © tu°V]`_`znpf�Sz|aI]�o�{�cfi��Icfz<sIihcfz�]�¢Vpf¡IeIkdcfoq�C_`pjeIkIghz|ghpfeIr+pje;z|aI]�oq]`_�]`sIz�gw�}ghz���sIoqp}_`]�r�r<ghr+_`pjeIrqgwkI]�o�]�k�¢}�
_`pj{�sIcfoqgwedvBe}¡I{�]`oqgw_�cfi�rqgw{-¡Iiwcjz|ghpfeIr'pje�cjkIgwcj¢Icfz�gw_ycfedk�ghr�pjz|aI]�o�{�cji �Icjz'sIiwcjz|]�r��Moq]`rqs ]�_`z�gw�j]`ih� ©P� aI]=e}¡I{�]`oqgw_�cfi�o�]�r�¡diwz�r4rqaIp��
z|adcfz<_`pj¡Ie}z|]�o4oqpfz�cfz�gweIv�rqz|oq]`cf{-�<gwrq]y�fpfoqz|gh_`]�r'cfoq]5]�²M_�gwz�]`k;¢}�Crqz|cfz�gwpjeIcfoq�2oqpf¡IvjaIeI]`rqr4]`ih]`{�]`e}z ©S� ad]0z|]`{�sV]`oqcfz�¡Io�]=gheI_`oq]`cjr�]�r
ghe-z�aI]<�!cj¬f]4o�]�vfghpfe-pf�d_�pfe}�f]�²=r�¡Ioq��cf_�]'o�pj¡IvfaIed]`rqrP�<aI]�o�]�cfr¤ghz£kI]`_�o�]�cfrq]`rSgwe�z|ad]4�4cf¬j]!oq]`vjgwpjeBpj�d_`pjeI_`c��j]urq¡Ioq��cf_`]'oqpf¡IvjaIeI]�r�r ©
ºd¡do�z�aI]`oq{�pfoq]M��z�aI]Crqs ]�]`k¿pf�4�!cj¬f]���o�pj{À_�pfe}�f]�²®r�¡Ioq��cf_�]�o�pj¡IvfaIed]`rqr0gwr0rqiwp��4]`o=z�aIcfeªz�aIcfz0��oqpf{Á_�pfeI_�c��f]�o�pj¡IvfadeI]`rqr © l5iwi
z|ad]`rq]!oq]`rq¡Iihz|r¤cfoq]!_�pfeIrqghr�z�]`e}zP�<ghz|a�z|adpfrq]!pj� � ¡d{�ghePÂ r£z|aI]�pfoq]`z�gw_�cfi}cfeIcjiw�}rqgwr ¼ Ã�¾�© ¸�zSghr¤cfihr�py_`pjeI_`ih¡IkI]�kB¢Icjr�]�kBpjeBz|ad]4e}¡I{�]�o�gh_`cji
oq]`rq¡Iiwz�r'z|aIcjz4z�aI]=o�pj¡IvfadeI]`rqru]�iw]�{�]�e}z4pje�cjkIgwcj¢Icfz�gw_y�Icjz!sIihcfz�]=gwr'{�pfoq]5]�Ä�_`gh]`e}z'gwe�z|aI]=]`²}_�gwz�cfz|ghpfedr4pj��rqz|oq]`cf{-�<gwrq]y�fpfoqz|gh_`]�r
cfedk�z�o�cjeIr�gh]`e}z'vfoqp��<z|a ©

Å Æ L �`� H�RSÇP� � ETH L
xy¡I];z|pªz|ad]®��cf_`z�z�aIcfz2c¿z|¡do�¢I¡diw]�eMz2�dp��¶vf]�eI]`oqcfz�]`r�{B¡I_ba1aIghvfaI]�o2r�ad]`cfo�rqz|oq]`rqr2cfeIk1aI]�cfz2�I¡I²¹z|p¿z|aI]®�4cfihi<z|adcfe1c

ihcf{�gwedcfou�dp��B��z|ad]nsV]`oq��pfoq{�cjeI_`]ncfeIk2_�pfe}z|oqpfiIpj��a}�MsV]`oqrqpfeIgh_<�f]�aIgw_�iw]�rucjo�]+rqghvfeIgh¯I_`cje}z|ih�Bcf°V]`_�z|]�kC¢}�-z�aI]nihcf{�gheIcfoq�Tz�¡Ioq¢I¡Iih]`e}z
z|oqcfedr�ghz|ghpfe�pf�Vz|ad]+¢ pj¡IeIkIcjo��}��iwc��j]`o¤�Ip��<r£p��j]`o£�f]�aIgh_`ih]<r�¡Ioq��cf_�]`r © §IpBz|aI]<cj_`_`¡do�cjz|]<sIoq]`kIgh_`z�gwpje�pf�V¢ pj¡IeIkIcjo��}��iwc��j]`o¤z|oqcfeIrqghz|ghpfe
ihpM_�cfz�gwpje�ghr<�f]�o��Cgh{�s pjo�z�cfe}z'z|p2z�aI]0kIoqcfv�_`cfih_`¡diwcjz|ghpfemcfeIkmcf]�o�pjz|aI]�o�{�cfi�kI]�r�ghvfempf�Pa}�MsV]`oqrqpfeIgh_=�f]`adgw_�iw]�r ©
¸�e¹pjo�kd]`o�z|p&sIo�]�kIgh_`z�cfeIkÈ_`pfe}z�o�pji!¢Vpf¡IedkIcfoq�}�Tihc��f]�oBz|oqcfedr�ghz|ghpfeP�£]`²}z|]�eIr�gh�f]�r�z�¡IkIgh]`r2aIc��j]�¢V]`]�e¹_`cjo�oqgh]`k�pj¡Iz-z�p¿o�]��f]`cji

z|oqcfedr�ghz|ghpfe;{�]`_baIcjeIghr�{�r © ¸�z<gwr5��pf¡Iedkmz�aIcfznz|aI]0z�o�cjeIr�ghz|ghpfe;{�]`_badcfeIghr�{Épf�Sc2¢ pj¡IeIkIcjo��}��iwc��j]`o4�Ip���kI]`sV]`eIkdrnpfe;z�aI]0cf{�sIihgw�
z|¡dkI]Bih]`�j]`iSpf�£]`e}�}gho�pjeI{�]`e}z+kIghr�z�¡Ioq¢IcfeI_�]`r © ¸�e^cje^]`e}�}gwoqpfed{�]�e}z+pf�¤rq{�cjiwiScf{�sIihghz|¡IkI]-kIghr�z�¡Io�¢dcfeI_�]`r��Iz�aI]-z�o�cjeIrqgwz�gwpje®pf�£z|ad]
¢Vpf¡IeIkdcfoq�M��ihc��f]`o4�Ip���p��f]`o4c2rq{�p}pjz|amr�¡Ioq��cf_�]=vf]`ed]`oqcfihiw�2_�pfeIrqgwrqz|r<pj��z�aI]0��pfihiwp��<gheIv�z|ado�]�]yrqz|cjvf]�r�Ê

Ë §Iz|cjvf]mÌjÊ'Í+]�_`]`sdz|gh�Mghz��;sIoqpM_�]`rqr5kd¡Io�gheIv��<aIgw_ba�r�{�cjiwi¤cf{�sIihghz|¡IkI]�]`e}�}gho�pjeI{�]`e}z|cji�kIghr�z�¡Ioq¢IcfeI_�]`ry]`e}z|]�o=z|aI]�¢ pj¡IeIkIcjo��iwc��j]`o4cfeIk;]`²}_�gwz�]y¢Vpf¡deIkIcfoq�}�Tihc��f]�o!�4c��f]y{�p}kI]`r�Î
ÏÑÐVÒ�ÓbÔ�Õ�ÓbÖG×5Ø�ÖGÕ�Ô�×ÚÙ�ÖPÛP×ÚÜT×|ÓbÒTÝßÞ�×ÚÒbà á0×ÚÝßÞ�ÓbÙ�âãÝÚÓbä
ÓbÙ�ÔyåP×|ÒTæbÜ�ç�ÓbÝÚ×£è Ù�ébâãÙ�×Ú×ÚÒ�âãÙ�é<ê¤×Úç�ÓbÒTÖTë4×|Ù`Öqà�á0×Úë!ìÑ×ÚÒPåPí�åSåîÚï Ò�æbðñ×ÚÜ�ÜTæbÒbàbá0×|Ý�Þ�ÓbÙ�âãÝÚÓbä
ÓbÙ�ÔyåP×ÚÒ�æbÜ�ç�ÓbÝ|×´è Ù�ébâãÙ�×Ú×ÚÒ�âãÙ�é'êS×|ç�ÓbÒ�ÖGë'×ÚÙ�Öqà åSÜTÜ�æ`Ý|âãÓbÖG×´ò�×Úäãäãæqó®åSí�åPå<ô

Ì

45th AIAA Aerospace Sciences Meeting and Exhibit
8 - 11 January 2007, Reno, Nevada

AIAA 2007-946

Copyright © 2007 by the American Institute of Aeronautics and Astronautics, Inc. All rights reserved.



õnö�õ5õ�÷£øbù£ú`û<üjýfýVþ ÿTý ����� �

Ë §Iz|cjvf]��VÊ=�Pgwed]`cfo0kd]`�f]�iwpjsI{�]`e}z0pfo0vjo�p��<z�a�pj�!¡deIr�z�cf¢Iih]2¢Vpf¡IeIkdcfoq�M��ihc��f]`oy�4c��f]�{�pMkd]`r��<aIgh_ba¿_`cje&¢V]2pf¢dz|cfgheI]�k&¢}�r�pjiw�}gheIv-z�aI]0]`ghvf]�eI��sIo�pj¢Iih]`{ pf�Sz|ad]0aIpf{�pfvj]`eI]�pf¡Ir'ihgwed]`cfoqg��`]`k�r�z�cf¢Ighihgwz���]`­}¡Icfz�gwpjeIr�Î
Ë §Iz|cjvf]	��Ê�
'pf¡deIkIcfoq�}�Tihc��f]�o0z|oqcfeIrqghz|ghpfeª��oqpf{�iwcj{�gheIcjoBz|p�z|¡Ioq¢I¡Iih]`e}z-_`cf¡dr�]�kª¢M�&eIpjeI�TihgheI]`cjoBcfedkªz|aIoq]`]��TkIgh{�]`eIrqghpfeIcji
]`°V]`_`z�r<�<aI]`e;z�aI]0¡IeIrqz|cj¢Iiw]0�4c��f]y{�p}kI]`r<oq]`cj_ba�_`]�o�z�cfghe�cj{�sIiwghz|¡dkI]`r ©

ºdpjo�aIghvfa=cf{�sIihghz|¡IkI]ukIgwrqz|¡do�¢IcjeI_`]�r��`ihcf{�gwedcfo�¢Vpf¡IeIkdcfoq�M��ihc��f]`o��Ip��&_`cje=z|oqcfeIrqgwz�z�p+z|¡do�¢I¡diw]�eI_`]´oqghvfa}z�cf��z|]�o�z�aI]´oq]`_`]�sIz|gh�}gwz��
sIoqp}_`]`rqr�kd¡I]!z�pnrqz|oqpfeIvngweIghz|ghcfi}]�²M_�gwz�cfz�gwpjeIrPpj�
¢ pj¡IeIkIcjo��}��iwc��j]`o�{�p}kI]�r ©
� �f]`oPeIpfedr�{�p}pfz�a�r�¡do���cj_`]´�<ghz|a-o�pj¡IvfaIed]`rqr�]`ih]`{�]�eMz�r��
z|ad]5z�o�cjeIr�gh]`e}z!vfoqp��<z|a2pf��¢ pj¡IeIkIcjo��}��iwc��j]`o´�4c��f]�ru{�c���kIgwoq]`_�z|ih��iw]�cfkCz�p-z�o�cjeIr�ghz|ghpfe © l5iwi�z|ad]`rq]5z�o�cjeIr�ghz|ghpfedr!oq]`ihcfz�gweIv-z|p-aIgwvja
cf{�sIihghz|¡IkI]0kdgwrqz|¡Ioq¢IcjeI_`]�r<cfeIkmz|oqcfeIrqgh]`e}z'vfoqp��<z|amcfoq]5_�cfihiw]�k�¢}�}sIcfrqr<z|oqcfedr�ghz|ghpfe ©
ln_�_`pjo�kIgheIv&z|pªz�aI]®z|oqcfeIrqghz|ghpfe1{�]�_baIcfedgwrq{�r��ugwz2ghrC_�iw]�cfoqiw��kd]`{�pfeIrqz|oqcfz�]`k1z|aIcjz2z|aI]®rqz|¡dkI�¹pj�5oq]`_�]`sIz�gw�}ghz��¹sIoqp}_`]`rqr�gwr

gh{�sVpfoqz|cje}z<¢ ]�_`cf¡dr�]=ghz<sIo�p��}ghkI]`r<gheIghz|ghcfi�_�pfeIkdgwz�gwpjeIr<pf�Scf{�sIihgwz�¡IkI]}�
��oq]`­}¡I]`ed_`�M�McjeIk;sIaIcjr�]=cfedvfih]y��pjo+¢Vpf¡IeIkdcfoq�M��ihc��f]`o4�4c��f]
{�p}kI]`r ¼ �q¾ © ºd¡Ioqz|aI]�o�{�pjo�]}��z|ad]noq]`_`]�sIz|gh�}gwz���sIoqp}_`]`rqr´pj��r�¡IsV]`oqrqpfeIgh_<cfeIk�aM�}sV]`oqr�pjeIgh_<¢ pj¡IeIkIcjo��}��iwc��j]`o£�Ip��<r´ghr4{�pjo�]n_`pf{�sIih]`²
z|adcfe¹z�aIcfz�pj�+r�¡d¢Ir�pjeIgh_�pfo�gheI_`pj{�sIo�]�r�rqgh¢Iiw]��Ip��<r�kI¡I]mz|p&z|aI];cfkdkIgwz�gwpjeIcfi4]`°V]`_�z|r2pj�+r�adpM_b¬¿�4c��f]}�S_`pf{�sIoq]`rqrqgw¢Ighihgwz��}�SaIgwvja
z|]�{�s ]�o�cjz|¡Ioq]M�j]`z�_ © ¸�z4aIcfr4{�pfz|gh��cfz�]`k�]�²}z|]`edr�gh�f]5z|aI]�pfoq]`z|gh_`cjiß�j]�²MsV]`oqgh{�]�e}z|cfi��fcfeIk�eM¡d{�]�o�gh_`cji rqz|¡dkIgw]�r'pfeCz�aI]5]�²}_`ghz|cfz�gwpjeIr4pf�
¢Vpf¡IeIkdcfoq�M��ihc��f]`o4�4c��f]y{�p}kI]�r<gwe;z��4pf��kIgh{�]�eIrqgwpjeIcfi�cfedk�z�aIo�]�]`��kIgh{�]�eIrqgwpjeIcfi�aIghvfamrqs ]�]`k;¢ pj¡IeIkIcjo���iwc��j]`oqr ©
¸�e^Ìb���b�V��\[cf_b¬ ¼ ��¾ ¡Irq]`k�z|aI]<_�pf{�sIoq]`rqr�gh¢Iih]'��§ � z|p=_`cjiw_�¡Iihcfz|]<z�aI]<cf{�sIihghz|¡IkI]<oqcfz�gwp=pj� _�pfeIrqz|cjeMz��T��oq]`­}¡I]�eI_`�0kdgwrqz|¡Ioq¢IcjeI_`]�r

��pfo'gheIrq¡Iiwcjz|]�k�cfedk�_`p}pjiw]�kI�T�4cfihiV�Icfz��TsIihcfz�]5rq¡IsV]`oqr�pjeIgh_n¢Vpf¡IeIkdcfoq�2iwc��j]`oqr ©�� ]=��pf¡Iedk�z|adcfz'z|aI]=oqcfz�gwp-pf��z�o�cjeIr�ghz|ghpfe�Í+]`�}eIpjiwkdr
e}¡I{B¢V]`oqr4��pfougheIrq¡Iihcfz|]�kCcfedkC_`p}pfih]`kd�T�4cfihid_�cfrq]`rugheI_�o�]�cfrq]`k2{B¡d_baC��cfrqz|]�ouz|adcfeCz�aIcfz4]`²}sV]`oqgw{�]`e}z�cfihiw��{�]`cfrq¡Ioq]`k ©�� aI]yo�]�r�¡diwz�r
rqaIp��!]�k¹z�aIcfz���§ � cfihpfed]��4cfr�gheIr�¡dÄ�_�gw]�e}z2z|p&kI]`z�]`oq{�gheI];z|ad]®z|oqcfeIrqgwz�gwpje¹Í+]��}eIpfihkIr2e}¡I{B¢V]`o��£cjeIk1gwz��4cfr�eI]`_�]`rqr�cjo��¿z�p
_`pjeIrqgwkI]�o=z|aI]�sIoqpfsV]`oqz|gh]`r=pf�!z|aI]�]�eM�}gho�pjeI{�]`e}zykIgwrqz|¡do�¢IcjeI_`]�r © 
'cfihcf¬}¡I{�cfoy]`z=cfi © ¼ ��¾ ghe}�f]�r�z�gwvjcfz|]�k^z|ad]2]`�fpjiw¡dz|ghpfe[pj�´rq{�cjiwi
cf{�sIihghz|¡IkI]mz|oqc��f]�iwihgheIv^kIghr�z�¡Ioq¢IcfeI_�]`r-gweÈc[oqpfz|cjz|gheIv^kIghrq¬&�dp��B�S�<aI]`oq]�z�aI]�kdgwrqz|¡Ioq¢IcjeI_`]�r-�4]`oq]Cvf]�eI]`oqcfz�]`kª¢}�¿s ]�o�z�¡Ioq¢Igwedv
z|ad]®r�z�]`cfkd�¹oqpfz|cjz|ghpfeIcji'r�sV]`]�k1pj�5z�aI]®kIghr�¬ÈcfeIk1gheMz�o�p}kI¡d_`gheIvªo�pj¡IvfadeI]`rqr�]`ih]`{�]`e}z|r�pfe1kIgwrq¬¹rq¡Ioq��cf_�] ©1� aI]��¹��pf¡deIkXz|aIcjz
pfediw�2]�gwvj]`eIrqpfih¡Iz|ghpfedr4cjz'��o�]�­M¡d]`eI_�gw]�r4ihcfoqvf]�o!z�aIcfe��d� ����z|gh{�]`r<pj��z|ad]yrqz|]�cfkI�2kdgwrq¬Coqpfz|cjz|ghpfeIcji ��oq]`­}¡I]�eI_`��vfoq]`�)cfihvf]�¢Ioqcfgh_`cfihih�
ghe1oqcfkdgwcji<kIgwoq]`_�z|ghpfe ©1� ad]`gho2o�]�r�¡Iihz|r2pj�5oq]`_�]`sIz�gw�}ghz���_`p}]�Ä�_�gw]�e}z2_`pf{�sI¡dz|cfz�gwpjeIr2rqaIp��!]�kÈz�aIcfz2z�aI]`rq]®]`ghvf]�eIrqpfih¡Iz|ghpfeIr��4]`oq]
]`²}_�gwz�]`kªz|ad]�{�pfrqz��<aI]�eªz|aI]C�<ghkIz�a�pf�'oqpf¡IvjaIeI]`rqr�]�iw]�{�]�e}z|rBgheªoqcfkIghcfi´kdgwoq]`_�z|ghpfeª�4cfr�cj¢ pj¡Iz�z|ad]Co�cjkIghcfi´ihp}_`cfz�gwpjeªpf�'z|ad]
oqpf¡IvjaIeI]`rqr © 
4��r�pjiw�}gheIv�z|aI]�edpfeIihgwed]`cfo<sdcfoqcf¢Vpfihg���]`kmr�z�cf¢Ighiwghz��C]�­M¡dcfz|ghpfedr-¥��!§It ¨ ��
4]�o�z�pfihpfz�z|g!¼ �q¾drqz|¡IkIgh]`k;z�aI]�cf{�sIihgh¯I_`cjz|ghpfe
pf�<�jpfoqz|gh_`]�rBp��f]�oBc�sIiwcjz|]�vf]`ed]`oqcfz|]�kª¢}�&rq¡Ioq��cf_�]Co�pj¡IvfadeI]`rqr��P¢Iihp��<gheIvf��r�¡d_`z|ghpfeS��pjoB¢Vpfz�a ©�� aI]�oq]`rq¡Iihz|r�r�aIp��4]`kªz�aIcfz�z|ad]
vfoqp��<z|a2pj���fpjo�z�gw_�gwz���_`pj¡Iiwk�¢ ]y{B¡I_ba�iwcjo�vj]`o´�<ghz|a�z|aI]ysIoq]`rq]`eI_�]+pf��¢Vpfz�a��4cfihidgheIaIpf{�pjvf]`ed]`ghz|gh]`r © �Sadpf¡IkIadcfoqg ¼ ��¾ rqz|¡Ikdgw]�k�z|ad]
oqpf¡IvjaIeI]`rqrq�TgheIkI¡I_�]`k®vj]`eI]�o�cjz|ghpfe®pf�£rqz|cjz|ghpfeIcjo��mcfedk[eIpjeIr�z�cfz�gwpjeIcfoq���jpfoqz|gh_`]`r5gwe�z|aIoq]`]��Tkdgw{�]`edr�ghpfeIcjiP¢Vpf¡deIkIcfoq�miwc��j]`oqrnp��f]�o
cmr��4]`]�s^�<gwedvV�V�<aI]�o�]�eIpfedr�z�cfz|ghpfedcfoq���jpfoqz|gh_`]`ry�4]`oq]BgheIkI¡I_�]`k[�<ghz|a&z|ad]-sIoq]`rq]`ed_`]�pf�´��oq]`]��Trqz|oq]`cj{ cj_`pj¡Ir�z�gw_-kIghr�z�¡Io�¢dcfeI_�]`r ©
� aI]=]`°V]`_�z|r+pj��cj_`pf¡dr�z�gw_��T�4c��f]+pjo�gh]`e}z�cfz|ghpfe�cfeIkmkIgh° ]�o�]�e}z<z��MsV]`r<pj��oqpf¡IvjaIeI]�r�r'vf]�pf{�]`z�o�gh]`r'�4]`oq]5_�pfeIrqghkI]`oq]`k © ¸�z'�4cfr<��pf¡deIk
z|adcfz�{�cf²}gw{-¡I{ oq]`_`]�sIz|gh�}gwz��ªp}_�_`¡Ioqo�]�k��<aI]�e¹z|ad]m�j]`ihp}_`ghz��ª�I¡I_`z�¡Icfz�gwpje¹pj�+cf_�pf¡Irqz|gh_�kdgwrqz|¡Ioq¢IcjeI_`]m�!cjr-cjiwghvfed]`k¹�<ghz|a1z|ad]
�4c��f]`��e}¡I{B¢V]`o0�j]`_�z|pfo0pj�'eIpfeIrqz|cjz|ghpfeIcjo��[�fpfoqz|]�²^{�p}kI] ©�� cjeIgh¯ª]`z�cji ©!¼ �q¾ ghe}�f]�r�z�gwvjcfz|]�k¿z|oqcfeIrqgw]�e}z0vfoqp��<z|a¿sIaI]�eIpf{�]`edc®pf�
¢Vpf¡IeIkdcfoq�M��ihc��f]`o£�dp��<ru�<ghz|a�cBr�]�o�gh]`r!pf��\^cj_ba2eM¡d{B¢V]`oqr!��oqpf{³�d��Ì<z�p��d� �B¡IrqgheIv�rqs ]�_`z|oqcfiV_`pjiwihp}_`cjz|ghpfe�{�]`z|adpMk ©S� aI]`����pf¡deIk
z|adcfz£{�cf²}gh{B¡I{ z�o�cjeIrqgw]�eMzSvfoqp��<z|a-gwed_`oq]`cfrq]`k��<ghz|a�\^cf_ba�e}¡I{B¢V]`o£cjeIk-_�pf¡Iihk�¢ ]'rq_`cjiw]�k-�<ghz|a�z|ad]<r�­}¡Icjo�]4pf� iwp}_`cji
Í+]`�}eIpjiwkdr
e}¡I{B¢V]`o © l5eIkI]`oqrqr�pje&]�z0cfi © ¼  �¾ e}¡I{�]`oqgw_�cfihiw�^_�cfih_`¡Iihcfz�]`k¿z|ad]2{�cj²}gw{-¡I{Àz�o�cjeIr�gh]`e}z0vjo�p��<z�a���pjo0r�z�]`cfkd�[kIghr�z�¡Ioq¢IcfeI_�]`r0cjeIk
_`pjeI_`ih¡IkI]�k�z�aIcfz0pjsIz|gh{�cfi£kIghrqz|¡Ioq¢Icfed_`]`r0_�pfeIrqghr�z�]`k&pf�4r�z�o�]�cf{B�<ghrq]-�jpfoqz|gh_`]`r ©B� aI]`�^cjiwrqp;��pf¡Iedk&z�aIcfz={�cf²}gh{B¡I{ z|oqcfeIrqgh]`e}z
vfoqp��<z|a�r�_�cfih]`k�iwgheI]`cjo�ih�2�<ghz|amz|aI]0kIghrqz|cfed_`]y��o�pj{¶z|aI]=ih]`cjkIgwedv-]�kIvf] ©!� ]`oq¢V]`oqz ¼ ½#"�¾ _�pfeIrqghkI]`oq]`k�z|aI]=rqz|cf¢dgwihgwz���cfeIkmz|oqcfeIrqghz|ghpfe
pf�!�fx�¢ pj¡IeIkIcjo��Cihc��f]�o�r4��cfoq�}gweIv�¢Vpfz�amghe;r�z�o�]�cf{-�<gwrq]=cfeIkmr�sdcfe}�<gwrq]=kIgho�]�_`z|ghpfedr<¢M��]`²}z|]�eIkIgheIv�z|aI]$�!§ItXz|p%�jx ¢ pj¡IeIkIcjo��
ihc��f]`oqr ©S� aI]�cfedcfih�Mrqghr<pf�S_`oqpfrqr����Ip��·kIpj{�gweIcjz|]�km�dp���rqaIp��4]`kmz|aIcjz+z|aI]0�j]`_�z|pfo<pj�¤vfoqp��<z|amo�cjz|]`rB¥'&�(q��)�( ¨ _�cfeIedpfz<¢V]�r�pjiw]�iw�
kI]�z|]`oq{�gwed]`k[��oqpf{ z�aI]�iwp}_`cji¤�Ip���_baIcfoqcf_�z|]�o�ghr�z�gw_�rncjeIk[_�cfoq]`��¡IiScfz�z|]`e}z�gwpje[{B¡dr�zy¢ ]�sIcjgwk[z|pmgweIghz|ghcfi£_�pfeIkdgwz�gwpjeIr © Í+]�r�adpfz|¬jp
¼ ½�½G¾ gheM�j]`rqz|ghvfcjz|]`kªz�aI]mr�sIcjz|ghcfi'z|oqcfedr�gh]`e}zBvjo�p��<z�aª¢}�ª]`²}cf{�gheIgwedv[]`²}cj{�sdiw]�r-gheI_`ih¡IkIgheIv*�£pfghr�]�¡Ighiwih]��Ip��B�Sa}�}sV]`oqr�pjeIgw_�¢Iih¡Ie}z
¢VpMkd��sdcfoqcfkIp�²-cfeIkCkdgwrqz|oqgw¢d¡Iz|]�k�oqpf¡IvjaIeI]`rqru]�° ]�_`z�r © ¸�zu�4cfr4kI]�{�pjeIrqz|oqcfz|]�k2z|aIcjzu¢}�}sIcfrqr4z|oqcfeIrqgwz�gwpje2_`pj¡Iiwk�¢ ]y]`²}sIihcfgheI]`k2¢}�
z|oqcfedr�gh]`e}zSvfoqp��<z|aBz�aIp}]`oq� © ºd]`kdpfoqp��0cfeIk-»0aIpf¬}aIihp�� ¼ ½�¾ rqz|¡Ikdgw]�k�z�aI]'o�]�_`]�sIz|gh�}gwz��0pj�dcyaM�}sV]`oqr�pjeIgh_!¢Vpf¡IedkIcfoq�0iwc��j]`o¤p��f]�oPcy�Icjz
sIihcfz�]nz|p-�!cjiwiVkIghr�z�¡Ioq¢IcfeI_�]`r4¡IrqgweIv-cB_�pf{B¢dgweIcjz|ghpfe2pj��cfrq�M{�sIz�pfz�gw_5{�]�z|aIp}k�cfeIkCe}¡I{�]�o�gh_`cji rqgw{-¡Iihcfz|ghpfe ©�� aI]���gwe}�f]�r�z�gwvjcfz�]`k
z|ad]�oq]`_�]`sIz�gw�}ghz��){�]�_baIcfedgwrq{�r�z�pÈkIgh°V]`oq]`e}z��4cfihiykIgwrqz|¡do�¢IcjeI_`]�r��+g © ] © �<�4cfihi=�}gw¢Ioqcfz�gwpjeIr��'s ]�o�ghp}kIgh_�¢Iihp��<gheIvf��r�¡d_`z|ghpfedr��4cjeIk
z|]�{�s ]�o�cjz|¡Ioq]'kIgwrqz|¡do�¢IcjeI_`]�r © ¸�z£�4cfr£��pf¡deIk�z|aIcjz£r�z�o�pjeIv=]`²}_`ghz|cjz|ghpfeIr£p}_`_�¡Ioqo�]�k-ghe�iwp}_`cji
o�]�vfghpfeIr£�<ad]`oq]4��pjo�_�gwedvykdgwrqz|¡Ioq¢IcjeI_`]�r
�4]`oq]moq]`rqpfedcfe}z��<gwz�a)¢ pj¡IeIkIcjo��}��iwc��j]`o��!c��j]m{�p}kI]�r ©·� aI]`�Ècfihr�p¿��pf¡deIk)z|aIcjz2a}�MsV]`oqrqpfeIgh_®¢ pj¡IeIkIcjo��¹iwc��j]`oqr2�!]�o�];{�pfoq]
rq]`eIrqgwz�gw�j]�z�p¿¢Iiwp��<gheIvj�Trq¡I_`z�gwpje�kIghr�z�¡Ioq¢IcfeI_�]`r2z�aIcfe1z|p&�!cjiwi<�}gh¢Ioqcfz|ghpfedr-cjeIkÈz�]`{�sV]`oqcfz|¡do�];kIghr�z�¡Ioq¢IcfeI_�]`r © Í+]�r�adpfz|¬jp[cjeIk
� ¡I{�gwe ¼ ½GÃ�¾ kI]`�j]`ihpfsV]`k;cC{�p}kI]`iPpf�So�pj¡IvfadeI]`rqr���gheIkI¡I_�]`kmz|oqcfeIrqgwz�gwpje®cfeIk;rqz|¡Ikdgw]�k®gwz5¢M��cfsIsdiw�}gheIv2r�sdcfz|ghcfi�z|oqcfeIrqgw]�e}z<vfoqp��<z|a
z|ad]`pfoq� ©4� ad]`ghon_`pj{�sI¡Iz|cjz|ghpfeIcji�oq]`rq¡Iihz|rnpj�£eIpfrq]`z�gws®z�o�cjeIrqgwz�gwpje®r�¡I_�_`]�r�rq��¡Iihiw�mo�]�sIoqpMkd¡I_`]�k®z|aI]-z|oq]`eIkIr5pf�£]�²MsV]`oqgh{�]�e}z|cfiPkIcfz�c
pf�VÍ+]�kIc=cfeIk�sIcjr�rqgw�j]'eIpfrq]`z�gws�z|]�_baIeIpfihpfvj��¥���l5« �B¨�© ºdpjo�vjpfrqz|pfe-cfeIk � ¡I{�gwe ¼ ½#��¾ r�z�¡IkIgh]`k2c=z|aIoq]`]��Tkdgw{�]`edr�ghpfeIcji
�!c��j]!sdcf_b¬f]�z
vf]�eI]`oqcfz�]`kC¢}�2c�iwp}_�cfi�z|]�{�sV]`oqcfz�¡Ioq]nrqiwpjz!ghe�c�a}�}s ]�o�rqpfeIgh_n¢Vpf¡deIkIcfoq��iwc��j]`o ©�� ad]`�2��pf¡deIk�z�aIcfz4z|ad]yrqpfih¡Iz�gwpje�z|p�z|adgwr'gheIgwz�gwcjiw�
��cfih¡I]msIo�pj¢Iih]`{ _`pj¡Iihk¹¢V]�]�²MsdcfeIkI]�k¹gheÈc&¢Ighpfoqz|aIpjvfpjeIcfi!]`ghvf]`ed�T��¡Ied_`z|ghpfeÈr��}rqz|]�{ cfr�c�rq¡I{ pf�nkIgwrq_`oq]`z�]�cjeIk¹_�pfe}z|ghe}¡Ipf¡dr
{�p}kI]`r © Ín]`_`]�e}z|ih�M� � ¡I{�ghe ¼ Ã�¾ r�pjiw�j]`k&z|aI]�oq]`_�]`sIz�gw�}ghz��^sIoqpf¢Iih]`{ pj�!_�pf{�sIoq]`rqr�gh¢Iih]-¢Vpf¡IedkIcfoq�®iwc��j]`oqr5z�p;z|aIoq]`]��TkIgh{�]`eIrqghpfeIcji
�4cfihi4sV]`oqz|¡do�¢Icjz|ghpfeIr��<ghz|a1z|aI]maI]�iws1pf�5z|aI]m¢Ighpfoqz|aIpjvfpfedcfi4]`ghvf]`ed��¡IeI_`z�gwpje¹rq�}r�z�]`{ © ¸�eÈ_`cfrq]mpf�+oq]`_�]`sIz�gw�}ghz��ªz|p¿o�pj¡IvfadeI]`rqr

�
ln{�]`oqgh_`cfem¸�eIrqz|ghz|¡Iz�]�pf�Sln]�o�pjeIcf¡dz|gh_`r'cfeIk;l5r�z�o�pjeIcf¡Iz�gw_�r



õnö�õ5õ�÷£øbù£ú`û<üjýfýVþ ÿTý ����� �

]`ih]`{�]�eMz�r��Sz�aI]`oq]�cjo�]�_`pf¡deMz�]`o-o�pjz|cfz�gwedv®r�z�o�]�cf{B�<ghrq]C�fpjo�z�gw_�]`r���rqz|oq]`cj¬Mr-cfz-¢ pjz|a�rqgwkd]`r�pf�<z|ad]�a}¡I{�sP�Scfedk�c[�4cf¬j]2o�]�vfghpfe
kIp��<eIrqz|oq]`cj{ ��o�pj{ z|aI];a}¡I{�s © ¸�eÈr�¡IsV]`oqrqpfeIgh_�¢Vpf¡deIkIcfoq�¿iwc��j]`o��Sz|aI]�o�]m]`²}ghr�z�ihcfoqvf]�cj{�sIiwghz|¡dkI];s ]�o�z�¡Io�¢dcfz|ghpfedr-eI]�cfo�z|ad]
\^cj_ba��4c��f]�r4vj]`eI]�o�cjz|]�k�¢}�Coqpf¡IvjaIeI]`rqr']`ih]`{�]`e}z�r ©
»0]`edkIcfihi ¼ ½#��¾ ]�²MsV]`oqgh{�]�e}z|cfihih�1rqz|¡dkIgw]�k z�aI]�pjo�ghvfghe·cjeIk·vfoqp��<z|a pf�0eIcjz|¡Ioqcfiy�I¡I_�z|¡Icjz|ghpfeIr;ghe+�`]�o�pÈsIo�]�r�rq¡Ioq]`��vfoqcfkIgh]`e}z

¢Vpf¡IeIkdcfoq�®iwc��j]`oqr5pj�´r�]��f]�o�cjiP\^cj_ba[e}¡I{-¢ ]�o�r0oqcfeIvjgwedv���oqpf{ Ì�� ,mz|p-�d� � © §d¡I¢Irqz|cfe}z�gwcji£vfoqp��<z|aIrypf�´�dp�� �I¡I_�z|¡Icjz|ghpfeIr0�4]`oq]
pf¢dr�]�o��j]`kB�<ghz|adgwe2z�aI]<iwcj{�gweIcjo£¢ pj¡IeIkIcjo��Biwc��j]`o¤gwe�z�aI]<]`cjo�ih��oq]`vfghpfe-�<aI]`oq]<z|ad]<¢ pj¡IeIkIcjo���ihc��f]�o¤�!cjr£sIo�]�kIgh_`z|]�k-z�p0¢ ]<rqz|cj¢Iih]
¢}���P§ �B©d� aI]`rq]B�I¡d_`z|¡dcfz|ghpfedrn�4]`oq]���pf¡Iedk^z|pC¢V]Boq]`ihcfz�]`k®z�p�z|ad]Brqpf¡IeIk®¯d]`ihk^��pfoya}�MsV]`oqrqpfeIgh_0�Ip��<r ©4� aI]Bvjo�p��<z�amoqcfz�]`r5pf�
z|ad]`rq]C�I¡I_�z|¡Icjz|ghpfeIr-gwe�z�aI]Coq]`vjgwpje&kdp��<eIr�z�o�]�cf{ pf�'z|aI]�gweIghz|ghcfi4vfoqp��<z|a¿�4]`oq]2gweªc[o�]�cfrqpfeIcj¢Iiw]�cjvfoq]`]`{�]�eMz0�<ghz|aªz�aI]��P§ �
oq]`rq¡Iiwz�r£pf� \^cf_b¬ © \[cfrqiwp��0cjeIk-§d]`{�gwedp�� ¼ ½#�q¾ ]`²}sV]`oqgw{�]`e}z�cfihiw��ghe}�f]�r�z�gwvjcfz|]�kBz�aI]<o�]�_`]�sIz|gh�}gwz��0pj�dc=r�¡ds ]�o�rqpfeIgh_4¢ pj¡IeIkIcjo���ihc��f]�o
z|p5cfoqz|gh¯I_`ghcfijcf_�pf¡Irqz|gh_´�4c��f]`r�¢M�y¡Iz�gwihg���gwedvnz��4p+sIcfoqcfihih]`if�dcfz�sdiwcjz|]`rPcfrSr�adp��<e0gwe�º¤ghv © Ì ©�� ad]ucf_�pf¡Irqz|gh_´�4c��f]�r�vf]�eI]`oqcfz�]`k0¢}�5cje
]`ih]`_�z|oqgw_5kIghr�_baIcjo�vj]+rq�Mrqz|]�{µpfeCz�aI]5ihp��4]`o´sIihcfz�]5oqcfkdgwcjz|]`k2ghe}z|p-z|aI]y]`²}z|]�o�edcfiV�Ip��)cfeIk�s ]�eI]`z�o�cjz|]`k�gwe}z|p-z|aI]y¢Vpf¡IeIkdcfoq��ihc��f]�o
pf��z�aI]n¡Isds ]�ousIihcfz�]+cfr´��oq]`]��Trqz|oq]`cj{�cj_`pf¡dr�z�gw_<kIghrqz|¡Ioq¢Icfed_`]`r © ¸�zu�4cfr´��pj¡IeIk2z|adcfz´z�aI]ncj_`pf¡dr�z�gw_<kIghrqz|¡Ioq¢Icfed_`]`ru�!]�o�]+_�pfe}�f]�o�z�]`k
gheMz�p�¢Vpf¡deIkIcfoq�}�Tihc��f]�o+�4c��f]�{�p}kI]`r={�pfrqzn]�Ä�_`gh]`e}z|ih�®cfzyz|aI]�ih]`cfkdgweIv�]`kIvj]M�Vghe[z�aI]-ed]`ghvfa}¢ pjo�adpMp}k^pj�´z|ad]-cj_`pf¡dr�z�gw_-¢Io�cjeI_ba
pf��z�aI]yeI]`¡Iz�o�cji _�¡Ioq�f]M�fcfedkCgwe�z|aI]y�}gw_�gwedgwz���pf��ihp��4]`ou¢do�cjeI_baCpf��z�aI]yeI]`¡Iz�o�cji _�¡Ioq�f] © l�r�gh{�gwihcfo!]`²}s ]�o�gh{�]`e}z4�!cjru_`cjo�oqgh]`k2pf¡dz
cfz4c�\^cf_baC� � �j�B�Ip�� ¢M��\^cjr�ihp���]`z'cfi © ¼ ½#�q¾
z|p�r�z�¡IkI�Cz�aI]5ih]`cjkIgheIv-]�kIvf]5o�]�_`]�sIz|gh�}gwz��2pj��z|aI]=a}�}s ]�o�rqpfedgw_5¢ pj¡IeIkIcjo���ihc��f]`o © ¸�z
�4cfrupj¢Irq]`oq�f]`k�z�aIcfz � pjiwih{�gw]�eI�T§d_baIiwgh_ba}z|gheIv��4c��f]�r´�!]�o�]nvf]`ed]`oqcfz|]�k�¢M��z�aI]ncj_`pf¡dr�z�gw_+�4c��f]�r´gh{�sdgweIvjgwedvBpfe2z�aI]nih]`cjkIgheIvB]�kIvf] ©
� aI]���cjiwrqpC��pf¡deIk^z|adcfz+z�aI]Boq]`_�]`sIz�gw�}ghz���_�pM]�Ä�_`gh]`e}z|r5kI]`sV]`eIkd]`k^pje®�!c��j]0gweI_�iwgheIcjz|ghpfe^cjeIvfih]`r ©/. cfrqz|]`o5]`z+cji ©S¼ ½0�q¾ {�]�cfrq¡Ioq]`k
z|ad]y�j]`ihp}_`ghz��2kIgwrqz|¡do�¢IcjeI_`]=ghe�c��Icjz4sdiwcjz|]=¢ pj¡IeIkIcjo��2ihc��f]�o!gheIkI¡d_`]`km¢}�Cc�z|aIoq]`]��Tkdgw{�]`edr�ghpfeIcji rqaIcjiwihp��·¢I¡I{�smpfrq_`ghiwihcfz�gwedv-cjz
c���o�]�­M¡d]`eI_��2pf��� � � © ¸�z!�4cfr'pj¢Ir�]�o��j]`kCz�aIcfz'z�aI]=gwe}z|]�eIrqgwz��2pj���f]�iwp}_�gwz���kIghr�z�¡Ioq¢IcfeI_�]5oq]`cj_baI]`k�gwz�r<{�cj²}gw{-¡I{¶eI]�cfo2143¹�-cjz
c�ihp}_`cfz�gwpje2cf¢Vpf¡IzyÌb�f�0¢Vpf¡deIkIcfoq�}�Tihc��f]�o¤z|aIgh_b¬}eI]`rqrukIp��<edr�z�o�]�cf{�pj��z|aI]n¢I¡I{�s ©S� aI]��-cjiwrqp0eIpfz�gw_�]`kCcBr�{�cfihidrq]`_�pfeIkdcfoq��s ]�cf¬
ghe�z�aI]=r�sIcje}�<gwrq]nrqs ]�_`z�o�¡I{,eI]`cjo4z�aI]=¢I¡I{�s © 
'cf¬j_baIgheIp��-]�z'cfi © ¼ ½#�q¾ r�z�¡IkIgh]`kmz|aI]=rqz|cf¢dgwihgwz��2pj��cje�gheI_`pj{�sdo�]�r�rqgw¢diw]y¢ pj¡IeIkIcjo��
ihc��f]`onp��f]`o5c��IcjznsIihcfz�] ©+� aI]-]�²}s ]�o�gh{�]`e}z|r5�!]�o�]-_`cfoqoqgw]�kmpj¡Izygwe^c�iwp��?rqs ]�]`k��<gweIk[z|¡IeIed]`i © ¸�edr�ghkI]Bz�aI]B¢Vpf¡deIkIcfoq�;iwc��j]`o��
oqpf¡IvjaIeI]`rqrS]`ih]`{�]`e}z|r¤�4]`oq]ucjo�oqcfeIvj]`k0ghe-rqsIcjeM�<ghrq]ukIgho�]�_`z�gwpjeBz|pyvf]�eI]`oqcfz�]urqz|cjz|ghpfeIcjo��=rqz|oq]`cf{-�}gwrq]u�jpfoqz|gh_`]`r © §I{�cjiwi
cj{�sdiwghz|¡Ikd]
z|oqc��f]�iwihgheIv5�4c��f]�r¤�!]�o�]4gwe}z�o�p}kI¡I_�]`k�z|p=z�aI]<¢ pj¡IeIkIcjo��Biwc��j]`o¤pfe�z|pjs-pj� z�aI]<rqz|]`cjkI���jpfoqz|gh_`]`r © l5_`_�pfoqkIgwedv5z�p0z|aI]�gwo´oq]`rq¡Iihz|r���z|ad]
{�cf²}gh{B¡I{ cj{�sIiwgh¯I_�cfz|ghpfe�pf�V�4c��f]4cf{�sIihgwz�¡IkI]<�4cfr¤��pf¡Iedk�cjz£c=�!cjiwih�Tedpfoq{�cjijsVpfrqghz|ghpfe��<aI]`oq]'z|aI]'{�]`cje�r�z�o�]�cf{B�<ghrq]!�j]`ihpM_�gwz��
�4cfru]�­}¡Icfi z|pB�4c��f]nsIaIcfrq]+�j]`ihpM_�gwz�� © ¸�e�pfoqkI]`o!z|pB]���cfih¡Icfz�]+z|aI]ypfsdz|gh{�cjiw��kIghr�z�¡Ioq¢IcfeI_�]+z|ad]`pfoqgh]`r��65)aIghz|] ¼ ½0 q¾ gwe}�f]�r�z�gwvjcfz�]`k2z|ad]
z|oqcfedr�gh]`e}z+vjo�p��<z�ampj�¤cC�Icfz5sIihcfz|]B¢ pj¡IeIkIcjo��miwc��j]`o+z�pC_`pje}z|oqpfihiw]�kmrqz|cjz|ghpfeIcjo���kIghr�z�¡Io�¢dcfeI_�]`rnvj]`eI]�o�cjz|]�km¢}�m¡IrqgweIv�r�sIcje}�<gwrq]
oqpf¡IvjaIeI]`rqr+cjo�oqc�� ©u� aI]�oq]`rq¡Iihz|rnrqaIp��4]`k;­}¡Icfe}z�gwz�cfz|gh�f]0kdgw°V]`oq]`eI_�]`r5¢ ]�z��!]�]`e^]�²MsV]`oqgh{�]�e}z|cfiP{�]`cfrq¡Ioq]`{�]`e}z�r+cfeIk®z�aI]`pjo�]�z|gh_`cji
sIoq]`kIgh_`z�gwpjeIr��Ñ�<aIgh_ba2kIghkCgheIkIgh_`cfz�]nz�aIcfz!o�]�cfihgwrqz|gh_<r�z�cfz�gwpjeIcfoq�BkIghrqz|¡Ioq¢Icfed_`]`r!_`pj¡Iiwk2]�²}aIgw¢dgwz!r�ghvfeIgh¯I_�cfe}z´eIpjeIpfsIz�gw{�cjid¢V]`aIc��}ghpfo ©5)aIghz|]5cfeIk2t!o�vjgwe ¼ Ã7"q¾ ��¡Io�z�aI]`o!r�z�¡IkIgh]`kCz�aI]noq]`_�]`sIz�gw�}ghz��BcjeIk2z|oqcfeIrqgh]`e}z´vfoqp��<z|a�pj�Vc8
4ihcfrqgh¡Ir´¢Vpf¡IeIkdcfoq�Bihc��f]`ouz|p�oqpf¡IvjaIeI]�r�rq�
gheIkI¡I_�]`k�kIghrqz|¡Ioq¢Icfed_`]`r����<aI]`oq]2z|aI]�gwedgwz�gwcjiukIghr�z�¡Ioq¢IcfeI_�]`r-�!]�o�]2vj]`eI]�o�cjz|]`k¿¢}�&c^r�sdcfe}�<gwrq]2cfoqoqc��®pf�<oqpf¡IvjaIeI]`rqr0]`ih]`{�]�eMz�r ©
¸�e�]�²MsV]`oqgh{�]�e}z|r���kI]�z|cjgwih]`k�gheI��pjo�{�cfz�gwpjeªpfeªz�aI]�kIghrqz|¡Ioq¢Icfed_`]`rBcfeIkªz�aI]�z�o�cjeIr�gh]`e}z�vjo�p��<z�a¿�!cjr�{�]`cfrq¡Ioq]`kª¡IrqgheIv^aIpjz��<gwoq]
gheIr�z�o�¡d{�]�e}z|r ©�� ad]+o�]�r�¡diwz�rugheIkIgh_`cfz�]`kCz�aIcfz!]`eI]�o�vj�Bcjr�rqp}_`ghcfz|]�k��<gwz�aCz|aI]5o�pj¡IvfadeI]`rqr���gheIkI¡I_�]`k�kIghr�z�¡Io�¢dcfeI_�]`rurq_`cjiw]�k2�<gwz�aCz|ad]
oqpf¡IvjaIeI]`rqrq�T¢Icjr�]�k�Í+]��}eIpfihkIr+e}¡I{-¢ ]�o © ºdoqcfeIrqrqpfem]`z+cji © ¼ Ã�½¦¾ ]`²}sV]`oqgw{�]`e}z�cfihiw��cfeIk®z�aI]`pjo�]�z|gh_`cfihih�Cgwe}�j]`rqz|ghvfcfz�]`k;z|ad]�z|oqcfeIrqgh]`e}z
vfoqp��<z|a�pf�Pr�z�cfz|ghpfedcfoq�2r�z�o�]�cf{B�<ghrq]5rqz|oq]`cj¬Mr'ghe;c��dcfz'sIihcfz|]0¢Vpf¡deIkIcfoq�2ihc��f]`o ©�� aI]0r�z�cf¢Iih]=iwcj{�gweIcjo'r�z�o�]�cf¬}r'�!cjr<s ]�o�ghp}kIgw_=ghe
rqsIcfe}�<ghr�]�kIgho�]�_`z|ghpfe�cfeIk&�4cfryvf]`ed]`oqcfz|]�k[¢}�®c;r�sdcfe}�<gwrq]BsV]`oqghpMkdgw_�cfoqoqc��mpj�´rq{�cjiwi£_��}iwgheIkIoqgw_�cfi¤oqpf¡IvjaIeI]`rqry]`ih]`{�]`e}z|r ©0� ad]
oq]`rq¡Iiwz�r=r�aIp��4]`k�z|aIcjz5z�aI]�{�cf²}gw{-¡I{Áz�o�cjeIr�gh]`e}zyvfoqp��<z|a^�4cfr={�cfgheIih�®kI]`z�]`oq{�gweI]�k�¢}�®z�aI]�aI]`ghvfa}z=pf�´oqpf¡dvfaIeI]�r�ry]`ih]`{�]�eMz�r ©
Í+]�_`]`e}z�iw�}�95)aIghz|]0]`z<cji ©�¼ ÃqÃ�¾ gwe}�j]`rqz|ghvfcfz�]`k�z|aI]0]�° ]�_`z|rnpf�Sz|aI]0cj{�sdiwghz|¡Ikd]0cfeIkmkIghcf{�]`z�]`o+pj��_`�}ihgwedkIo�gh_`cji�o�pj¡IvfadeI]`rqr']`ih]`{�]`e}z|r
pfe1z|oqcfedr�gh]`e}z�vfoqp��<z|a¹��]�cfz�¡Io�]�r ©È� aI]�gwo�]�²MsV]`oqgh{�]�e}z|cfi<oq]`rq¡Iihz|r2rqaIp��4]`k¹z�aIcfz�]�eI]`oqvf�ªpj�5rqz|cjz|ghpfeIcjo��¿kIghr�z�¡Ioq¢IcfeI_�]`r2��cfoqgh]`k
cfr;:/< Ã = �Vz|aI]�r�­}¡Icjo�]-pf�£oqpf¡IvjaIeI]�r�rq�T¢dcfrq]`k®Í+]��MedpfihkIr5e}¡I{-¢ ]�o�� cjeIk[z�aI]-­}¡Icjiwghz|cjz|gh�f]-eIcfz�¡Io�]-pf�´z�o�cjeIrqgw]�eMz5vfoqp��<z|a®rqz|oqpfeIvjiw�
kI]�s ]�eIkI]`k;pjemz�aI]0oqpf¡IvjaIeI]`rqr'kIghcf{�]`z�]`o ©5)ghz|a�z|aI]<kd]`�f]�iwpjsI{�]`e}z¤pf�VcfkI��cjeI_`]�k-_�pf{�sI¡Iz�]`oqr´cfeIk�e}¡I{�]`oqgw_�cfi
z�]`_baIeIgh­}¡I]`r���e}¡I{�]�o�gh_`cji
r�gh{B¡Iihcfz�gwpje-pj�dz�aI]+oq]`_`]�sIz|gh�}gwz��
sIoqp}_`]`rqr´¢}��kIgwoq]`_�z|ih�-rqpfih�}gwedv0«nc��}gw]�o���§Iz�pf¬f]�r£]`­}¡Icjz|ghpfeIr!aIcfr´¢V]`_�pf{�]n��]�cfrqgw¢diw] © »0c��4cf{-¡Io�cy]`z!cfi ©d¼ Ã>��¾ cfeIcjiw�9��]`k2gheI_`pj{�sdo�]�r�rq�
gh¢Iiw]0adgwvjaI�TÍn]`�}eIpfihkIrq�Te}¡I{-¢ ]�o<�Ip��<r<cfoqpf¡deIk�c2_��}iwgheIkI]�o<�<gwz�a®r�¡Ioq��cf_�]=o�pj¡IvfaIed]`rqr<¢M��gwe}z|]�vfoqcfz�gweIv�«5c��Mgh]`oq��§Iz|pj¬f]`r']�­M¡dcfz|ghpfedr
¡Irqgwedv^¯IeIghz|]�kIgw°V]`oq]`ed_`]C{�]`z�aIp}k © ¸�e�z�aI]`ghoB_�pf{�sI¡Iz�cfz|ghpfedr���z|aI]�aI]`ghvfa}z�pj�'o�pj¡IvfaIed]`rqr�]`ih]`{�]`e}z�rB�4cfr�aIcjiw�'sV]`oq_`]�eMzBpf�<z|ad]
_`�}ihgwedkI]`o£kIghcf{�]�z|]`o ©�� ad]`��pj¢Ir�]�o��j]`k-cyrqaIcjo�s-kIo�cjvf��_`p}]`Ä�_�gw]�eMzPo�]�kI¡I_�z|ghpfe�eI]`cjoSz�aI]<Í+]��MedpfihkIr¤eM¡d{B¢V]`o£pf� �f�j�f�f� ©�? pfrqiwgheBcjeIk. oqpfrq_ba ¼ Ã7�q¾ _`pj{�sd¡Iz|]�k�z�aI]5kdgwrqz|¡Ioq¢IcjeI_`]y�f]�iwp}_`ghz��2¯I]�iwk�kIp��<eIrqz|oq]`cf{µpj��c-rqaIcjiwihp��)¢I¡I{�smgwemc-ihcf{�gheIcfo4¢Vpf¡IeIkdcfoq�2iwc��j]`ou¢}�
kIgho�]�_`z!eM¡d{�]�o�gh_`cjidrqgw{-¡Iihcfz|ghpfe�pf��gheI_`pj{�sdo�]�r�rqgw¢diw]+«5c��}gw]�o���§Iz|pj¬f]�r´]`­}¡Icjz|ghpfeIr ©�� ad]5�Ip��X_�pfeIkIghz|ghpfedr!gheCz|ad]`gho!rqgw{-¡Iihcfz|ghpfe��!cjr
z|ad]Brqcf{�]Bcjrnz|ad]B]`²}sV]`oqgw{�]�eMz�cfiSsIcfoqcf{�]�z|]`oqr+pj� . cfrqz|]`o5]`z5cfi ©P¼ ½#��¾¦© l5_`_�pfoqkIgwedvCz|p�z|aI]-r�gh{B¡Iihcfz�gwpje^oq]`rq¡Iiwz�r��d{�p}kIcfiPvfoqp��<z|a
cfedk�kI]�_`c��2z�o�]�eIkIr<pf�P�f]�iwp}_`ghz��2kIghr�z�¡Ioq¢IcfeI_�]=�!]�o�]y_`pjeIr�ghrqz|]`e}z'�<ghz|a . cfrqz|]`o']�z<cfi © Â r']`²}s ]�o�gh{�]`e}z|cji�{�]`cfrq¡Ioq]`{�]`e}z�r © 
'pfz�z|cfoqp
cfedkA@}]`¢dgw¢ ¼ Ã>��¾ e}¡I{�]`oqgw_�cfihiw��gheM�j]`rqz|ghvfcjz|]`k�z�aI]n��pjo�{�cfz�gwpje2cfeIk�vfoqp��<z|a�pf��rqsIcfz�gwcji .CBD oqz|ih]`o4�fpjo�z�gw_�]`r´gheIkI¡I_�]`kC¢}���!cjiwiVoqpf¡IvjaI�eI]�r�r © ¸�e�cjiwi�eIcjz|¡Ioqcfihiw�2kd]`�f]�iwpjsIgheIv-_�cfrq]`r��jz|aI]=c��f]�o�cjvf]+rqsIcjeM�<ghrq]n�4c��f]`ih]`edvfz|adr!pj���fpjo�z�gw_�]`r4�!]�o�]y_`ihpfrq]yz|p�z|aIpjr�]=pf��pfsIz�gw{�cfi
kIghr�z�¡Ioq¢IcfeI_�]`rysIoq]`kIgh_`z�]`k[¢}�;��§ �B© §dz|]`{�{�]`o=]�z5cji © ¼ Ã7�q¾ rqz|¡IkIgh]`k�z|aI]�ihcf{�gwedcfoq�Tz�¡Io�¢d¡Iiw]�e}znz|oqcfedr�ghz|ghpfe^{�]�_baIcfeIghrq{�rypf�uc��Icjz
sIihcfz�]+¢ pj¡IeIkIcjo���ihc��f]`ouz|p�c�adcfoq{�pjeIgh_<s pjgwe}zurqpf¡do�_�]<kIgwrqz|¡do�¢IcjeI_`]�ru¢}��eM¡d{�]�o�gh_`cjiIrqgw{-¡Iiwcjz|ghpfeIr!¢Icfrq]`k2pje2z|aI]n«nc��}gw]�o���§Iz�pf¬f]�r
]`­}¡Icjz|ghpfeIrn��pfo+z�aIo�]�]`��kIgh{�]�eIrqgwpjeIcfi�gheI_�pf{�sIoq]`rqr�gh¢Iih]0�Ip�� ©´� ad]0o�]�r�¡Iihz|r5��pfo+]�cfoqiw��r�z�cfvj]`r<cfvjo�]�]=�f]`oq���4]`ihi��<ghz|a^�P§ � o�]�r�¡diwz�r
cfedk^�<gwz�a^gheI�T�dgwvjaMz5]`²}sV]`oqgw{�]`e}z�r © �Spfihiwghr5cjeIk®��]�iw] ¼ Ã7�q¾ eM¡d{�]�o�gh_`cjiwih�mgwe}�f]�r�z�gwvjcfz�]`k®z|ad]-��pjo�{�cfz�gwpje®pf�£rqz|cjz|ghpfeIcjo���_`oqpfrqr��Ip��

�
ln{�]`oqgh_`cfem¸�eIrqz|ghz|¡Iz�]�pf�Sln]�o�pjeIcf¡dz|gh_`r'cfeIk;l5r�z�o�pjeIcf¡Iz�gw_�r



õnö�õ5õ�÷£øbù£ú`û<üjýfýVþ ÿTý ����� �

�fpjo�z�gw_�]`r-gweÈc^z|aIoq]`]��Tkdgw{�]`edr�ghpfeIcji!¢Vpf¡deIkIcfoq�&iwc��j]`oBkd¡I]�z�p[rq¡Ioq��cf_`]�o�pj¡IvfaIed]`rqrBeI]�cfo�z|aI]�iw]�cfkIgheIv[]�kIvf]�pf�<c�r��4]`sIz-�<gwedv
¢}�;r�pjiw�}gheIvCz|ad]-_�pf{�sIoq]`rqr�gh¢Iih]�«nc��}gh]`oq�T§Iz�pf¬j]`r+]�­M¡dcfz|ghpfedr ©+� aI]Boq]`rq¡Iihz|ryr�aIp��4]`k®z�aIcfzy_`pje}�f]`²mrq¡Io���cj_`]�_�¡Ioq��cjz|¡Ioq]B]�eIaIcjeI_`]�r
oq]`_`]�sIz|gh�}gwz����<aIghiw]5eIpfed�TsIcjo�cjiwih]`id]`°V]`_`z�r!rqz|oqpfedvfih�Boq]`kI¡I_�]nz�aI]ngheIghz|ghcfiVcf{�sIihgwz�¡IkI]npj��r�z�cfz|ghpfedcfoq�-_�o�pjr�rq�Ip��¹�jpfoqz|gh_`]�r © \^cfihgw¬�]�z
cfi ©M¼ Ã>�q¾ gwe}�f]�r�z�gwvjcfz�]`k0z|ad]!oq]`rqs pjeIrq]`r�pj�Icn\[cf_ba��5�Ip��ªp��f]�o�cnrqaIcjo�s��4]`kdvf]´pj�IcnaIcjiw����cfedvfih]upf�
� � ��E�z�pnz�aIo�]�]!z��}sV]`rSpf�I]�²}z|]`oqeIcji
��pfoq_`gheIv�Ê4c�sIihcfedcfoy��o�]�]`��r�z�o�]�cf{ cf_`pj¡Irqz|gh_B�4c��f]M�dc�edcfoqo�p��?cf_�pf¡Irqz|gh_B¢V]`cj{ ]`eI��pjo�_�]`k^pje[z�aI]-¢Vp�� rqaIp}_b¬;eI]`cjonz|ad]�ih]`cjkIgheIv
]`kdvf]M�fcfedk�cB¢diwp��<gheIvf��rq¡I_`z�gwpje2r�ihpfz!pfeCz�aI]5�4]`kdvf]+rq¡Ioq��cf_`] ©P� aI]`��_`pjeI_`ih¡IkI]�kCz|adcfz4z|aI]�r�]5z|aIoq]`]yz��}s ]�r!pj����pfoq_`gheIv�]��f]`e}z�¡Icfihiw�
oq]`rq¡Iiwz=ghe�z�aI]�r�cj{�]�z��}sV]�pf�ugheIrqz|cj¢Igwihghz��®�!c��j]`rygwe¿z|ad]�¢Vpf¡deIkIcfoq�®ihc��f]`o © @}adpfeIv ¼ Ã7 q¾ rqz|¡IkIgh]`k&z|ad]2cf_`pj¡Irqz|gh_-oq]`_�]`sIz�gw�}ghz��®pf�
c�a}�}sV]`oqr�pjeIgw_-�Ip���p��f]�o+cmsIcfoqcf¢VpfihcC¢}�;r�pjiw�}gheIvC��¡Iihi£«nc��}gh]`oq�T§Iz�pf¬j]`r+]�­M¡dcfz|ghpfedr © ¸�z5�4cfr5_`pjeI_`ih¡IkI]�k[z|adcfzyz|aI]�vf]�eI]`oqcfz�gwpjeIr
pf�!¢ pj¡IeIkIcjo��}��iwc��j]`oy�!c��j]-{�p}kI]�r0�!]�o�]�{�cfgheIiw�[p��<gweIv;z�pmz�aI]2gheMz�]`oqcf_�z|ghpfe[pj�uz�aI]2¢ pj¡IeIkIcjo��[iwc��j]`oy�<gwz�a&z�aI]2z|oqcfedr�{�ghz|z|]�k
cf_�pf¡Irqz|gh_��4c��f]�r+gwedr�z�]`cfk[pf�£]`e}z�o�pjsM�mcfedk^�fpjo�z�gw_�gwz����!c��j]`r © ¸�e[cCrq]`oqgw]�rnpj�£sIcfsV]`oqr��d\^c�cfeIkF@
aIpfeIv ¼ �>"6GH��½>GH�qÃ�¾ rqz|¡Ikdgw]�k[z|ad]
oq]`_`]�sIz|gh�}gwz��&{�]`_baIcjeIghr�{�rBpj�<c^rq¡Is ]�o�rqpfedgw_C¢Vpf¡deIkIcfoq�&iwc��j]`oBz�p^��cfoqgwpj¡IrB��oq]`]��Trqz|oq]`cj{ÀkIghrqz|¡Ioq¢Icfed_`]`r-¢}�&c[_`pf{-¢IgheIcfz�gwpjeªpf�
e}¡I{�]`oqgw_�cfiIrqgh{B¡Iihcfz�gwpje2cfeIk2ihgwed]`cfo!r�z�cf¢Ighihgwz���z|aI]�pfoq� © ¸�zu�4cfr´��pj¡IeIk2z�aIcfz��fghe2cfkdkIgwz�gwpje2z|p-z|aI]+_�pfe}�f]�e}z|ghpfeIcjiI¯Ioqr�z´cjeIk2rq]`_`pjeIk
\^cj_b¬�{�p}kI]`r��dz|aI]�o�]-]`²}gwrqz|]�k®cC��cf{�ghiw�;pj�£r�z�cf¢Iih]�{�p}kI]`ry�<aIgh_ba^sIihc��f]`k;cje^gw{�sVpfoqz|cjeMzno�pjiw]�ghe^z�aI]B]�²M_�gwz�cfz�gwpje®pf�£¡IeIrqz|cj¢Iih]
{�p}kI]`r © xypfedvycjeIk4@}aIpfedv�¼ �>��¾j_`cfoqoqgw]�k�pf¡Iz£sdcfoqcf{�]`z�o�gh_!rqgh{B¡Iihcfz�gwpjeIr¤pf�doq]`_�]`sIz�gw�}ghz���z|p=��oq]`]��Trqz|oq]`cj{�kIgwrqz|¡do�¢IcjeI_`]�r£pf� cy\[cf_ba
Ìb�2�dp�� p��f]�oI�fx ¢Iiw¡deMzniw]�cfkIgheIv�]`kIvj]`r+¢}��¡Ir�gheIv2aIghvfad�Tpjo�kI]�o<r�adpM_b¬}��¯Iz|z�gwedv2¯IeIghz|]�kIgh°V]`oq]`eI_�]0{�]�z|aIp}k®pjemsdcfoqcfihiw]�i�_`ih¡Irqz|]`oqr ©
� aI]mo�]�r�¡diwz�rBrqaIp��!]�k�z|adcfz�z|aI]�{�cjvfeIghz|¡dkI]�pj�<z|oqcfeIrqgh]`e}zBvjo�p��<z�aªgweIrqghkI]�z�aI]m¢ pj¡IeIkIcjo��&iwc��j]`o-gweI_�o�]�cfrq]`kª¢}�ªgheMz�o�p}kI¡d_`gheIv
oqcfeIkIpj{ oqpf¡dvfaIeI]�r�rur�z�o�ghsIrupje2z|aI]5�!cjiwi © tuvfpjo�p��B]`zucji © ¼ �7�q¾ kI]`�j]`ihpfsV]`k2c�e}¡I{�]`oqgh_`cfi cfihvfpjo�ghz|aI{ cfeIk2cjsIsIihgw]�kCghzuz|p-z|aI]5r�gh{B¡d�
ihcfz|ghpfe�pf��¡Iedr�z�]`cfkd��z��4pf��kIgh{�]`eIrqgwpjeIcfi �Ip��<r4o�]�iw]���cje}zuz|p-o�]�_`]�sIz|gh�}gwz���pf��r�¡IsV]`oqrqpfeIgh_ncjeIkCa}�}s ]�o�rqpfeIgh_n¢Vpf¡deIkIcfoq��iwc��j]`oqr © ºdpjo
rq{�cjiwiP��pfoq_`gheIvCcj{�sdiwghz|¡Ikd]`r��dz�aI]Brq]`_�pfeIkd�T{�p}kI]�vjo�p��<z�amoqcfz�]`r5pf¢Iz�cfgheI]`k^¢}�me}¡I{�]`oqgw_�cfi�rqgh{B¡Iihcfz�gwpje®cfvfoq]`]�k®�!]�iwiP�<gwz�a^z|adpfrq]
sIoq]`kIgh_`z�]`k�¢M�®�P§ � gheI_�iw¡IkdgweIvmz|ad]�edpfeI��sIcfoqcfihih]`iS]`°V]`_`z�r ©0� aI]-oq]`rq¡Iihz|r=pf�!z|aI]�gwo=rqgw{-¡Iihcfz|ghpfedr5rqaIp��4]`k[cmeIpjeI�TihgheI]`cjo5rqcfz�¡Io�cj�
z|ghpfe;pj�P��¡IedkIcf{�]`e}z�cfi�adcfoq{�pjeIgh_ycjeIk;o�cjsIghk�vjo�p��<z�a�pj�PaIghvfad]`o+aIcjo�{�pjeIgw_�r © �Sadpf¡IkIadcfoqg�cfeIk;º¤gwrq_baI]�o ¼ �>�6GJ�>��¾ ]`²}cf{�gheI]`k;z|ad]
oqpf¡IvjaIeI]`rqrq�TgheIkI¡I_�]`k�z|oqcfeIrqgw]�e}z!vjo�p��<z�a�ghe�c�ihcf{�gwedcfo'¢ pj¡IeIkIcjo��2ihc��f]�o'kI¡I]=z|p�c�r�sdcfe}�<gwrq]ys ]�o�ghp}kIgw_=cjo�oqc���pf��_�gwoq_`¡diwcjo4kdgwrq¬}r
cfz<z�aI]�rq¡Ioq��cf_`] ©´� ad]0]`°V]`_`z�rnpj�Soqpf¡dvfaIeI]�r�r<ad]`ghvfa}z��}rqg��`]M�IcfeIk;rqaIcfsV]�pjemz�aI]�z�o�cjeIr�gh]`e}z<vjo�p��<z�a��4]`oq]0cfihr�p�]�²Msdiwpjo�]�k ©£� aI]�gwo
e}¡I{�]`oqgw_�cfiPr�gh{B¡Iihcfz�gwpje®o�]�r�¡diwz�r5gheIkIgh_`cjz|]`k[z|aIcjzn]`ed]`oqvf�miw]��f]`ihrnpj�¤z|aI]�kIpf{�gheIcfe}z+rqz|cjz|ghpfeIcjo��mkIghr�z�¡Ioq¢IcfeI_�]`r5�!]�o�]�_�pfeIrqghr�z�]`e}z
�<ghz|a�z|aI]$:/< Ã = r�_�cfihgweIv=pj�K5)aIghz|]<]�z£cfi ©I¼ Ã�Ãq¾�© §ds pjeMz�cfeI]�pf¡Ir£�jpfoqz|]�²0r�aI]�kIkIgheIv0¢V]`aIgheIk�z|aI]<oqpf¡dvfaIeI]�r�r¤cjo�oqc��0�!cjr¤gwkI]�e}z|gh¯I]`k2��pjo
rq¡IÄ�_`gh]`e}z|ih�Cihcfoqvf]noqpf¡dvfaIeI]�r�r'aI]�gwvja}z|r © \[c�cjeIk*@
aIpfeIv ¼ �7�q¾ rqz|¡Ikdgw]�kmz�aI]=o�]�_`]�sIz|gh�}gwz��2{�]`_badcfeIghr�{�r<pj��z|aI]0rqcf{�]ya}�MsV]`oqrqpfeIgh_
¢Vpf¡IeIkdcfoq��ihc��f]`oncfr+ghe^\^cjiwgh¬�]�zncfi ©�¼ Ã>��¾ gheM�j]`rqz|ghvfcjz|ghpfemz|pC��cfoqghpf¡Ir+��oq]`]��Trqz|oq]`cj{,kIghrqz|¡Ioq¢Icfed_`]`r��
g © ] © �I��cjr�z+cjeIk®rqiwp���cf_�pf¡Irqz|gh_
�4c��f]`r��d�fpfoqz|gh_`ghz��m�!c��j]`r��IcjeIk^]`e}z�o�pjsM�m�4c��f]`r��d¢M�;rqpfih�}gweIv�z|aI]�z��4pf��kIgw{�]�eIr�ghpfedcfi�_�pf{�sIoq]`rqr�gh¢Iih]B«5c��Mgh]`oq��§Iz|pj¬f]`rn]`­}¡Icfz�gwpjeIr ©
� aI]��®��pf¡IeIk[z|aIcjz5z�aI]-rqz|cj¢Iih]-{�p}kI]`ryghe[z|ad]-¢Vpf¡IedkIcfoq�;iwc��j]`onsdiwc��j]`k^c��f]`oq�mgw{�sVpfoqz|cfe}zyo�pjiw]Bgwe�z|aI]�o�]�_`]�sIz|gh�}gwz��;sIoqp}_`]`rqr ©5&cfeIv2cjeIkL@}aIpfedv ¼ �>�MGJ�7 q¾ ]�²Mz�]`eIkd]`k®\^c2cjeIkL@}aIpfedvVÂ r ¼ �>�q¾ �4pfoq¬Cz|p2rqz|¡Ikd��z|ad]0o�]�_`]`sdz|gh�Mghz���{�]�_baIcfeIghrq{�r<pj�¤z|aI]0rqcf{�]0�Ip��
p��f]�o�z|ad]�rqaIcfoqsª�4]`kIvj]Cz|p�s ]�o�ghp}kIgw_�¢Iihp��<gweIvj�Trq¡I_�z|ghpfeªkIghr�z�¡Ioq¢IcfeI_�]`r-gwe}z|oqp}kI¡I_�]`k�ghe�c[edcfoqo�p��³o�]�vfghpfeªpje�z|aI]��!cjiwi ©®� ad]
]`°V]`_�z|r�pf�5��o�]�­}¡I]`eI_��M�¤ihp}_`cjz|ghpfeP�SsIoqpf¯diw]}�¤cfeIkÈiw]�eIvfz�a¹pj�nz|ad]�¢Iihp��<gheIvf��r�¡d_`z|ghpfe¹cf_`z�¡Icfz�pfo�pfeÈz|aI]mo�]�_`]�sIz|gh�}gwz��ªsIoqp}_`]�r�r�cfoq]
cfihrqp�ghe}�f]�r�z�gwvjcfz|]�k;¢Icfrq]`k;pfe;rq]`oqgw]�r<pf�¤e}¡I{�]`oqgw_�cfi�rqgw{-¡Iihcfz|ghpfedr ©´� aI]�e}¡I{�]`oqgw_�cfi�oq]`rq¡Iihz|r+rqaIp���z|aIcjz+{�pMkd]0º<�I{�pMkd]0§P�
cjeIk
cf_�pf¡Irqz|gh_2{�p}kI]`r-cfoq]2]`²}_`ghz|]�kª¢M�&z|ad]C¢Iihp��<gweIvj�Trq¡I_�z|ghpfe¿kIghr�z�¡Io�¢dcfeI_�]`r © º cfo�kIp��<edr�z�o�]�cf{Àpj�'z|aI]C��pjo�_�gwedv®o�]�vfghpfeP��{�pMkd]C§
¢V]`_`pj{�]`r+z�aI]�kIpj{�gheIcjeMz<{�p}kI]0ghe®z|aI]B¢ pj¡IeIkIcjo���iwc��j]`o © lnihi�_`cjr�]�r<pf�¤e}¡I{�]`oqgw_�cfi�rqgw{-¡Iihcfz|ghpfedr+_`pjeIr�ghrqz|]`e}z�iw�CrqaIp���z|aIcjz+z|ad]
rq�Med_baIo�pjeIg��`cfz�gwpje2s pjgwe}z'pf��{�p}kI]=ºªcjeIk�{�p}kI]=§�sIihc��}r'cfe�gh{�s pjo�z�cfe}z4o�pjiw]5gwemz|aI]y]`²}_�gwz�cfz|ghpfe�pf�P{�p}kI]y§m¢M�2�4cfihiV¢Iiwp��<gheIvj�
rq¡I_`z�gwpje © \^p}kI]0§mgwr+rqz|oqpfedvfih�2]`²}_`ghz|]�km�<ad]`e;z|aI]0¢diwp��<gheIvf��rq¡I_`z�gwpje�cf_�z|¡Icjz|pjo4ghr+ihp}_`cfz�]`km¡IsIrqz|oq]`cj{¶pf�Sz|aI]0rq�}eI_baIoqpfeIg��`cjz|ghpfe
sVpfgheMz ©N� e&z|aI]�pjz|aI]�oyadcfeIkP���<aI]`e�z|aI]�¢Iihp��<gwedvf��r�¡I_�z|ghpfe�cf_`z�¡Icfz�pfoygwr0kdp��<eIr�z�o�]�cf{�pf�!z|aI]�rq�}eI_baIoqpfeIg��`cjz|ghpfe®sVpfgheMz���z|ad]`oq]
ghr+c2�f]�o��2�4]`cj¬C]`²}_`ghz|cjz|ghpfe;pf�S{�p}kI]0§P�
kd]`rqsIgwz�]0z|aI]0��cj_`z<z�aIcfz+z�aI]0¢Iihp��<gwedvf��r�¡I_�z|ghpfemcf_�z|¡Icjz|pfo<ghr+rqz|ghiwi��<gwz�aIgwe®z�aI]0¡IeIrqz|cj¢Iih]
oq]`vfghpfe;pj�£{�p}kI]-§ © l�_`pjeI_`¡do�oq]`e}z+z�aI]`pjo�]�z|gh_`cfiPr�z�¡IkI�;aIcjk®¢ ]�]`e^_�cfoqo�gh]`k®pj¡Iz+¢}� � ¡I{�gh{^�O5&cfedvV�dcfeIkF@
aIpfeIv ¼ �>"�¾ z�p�_`pj{��
sIcjo�]0z�aI]0z|aI]�pfoq]`z�gw_�cfi�cjeIk;eM¡d{�]�o�gh_`cji�oq]`rq¡Iiwz�r+pf�Soq]`_`]�sIz|gh�}gwz���_`p}]`Ä�_�gw]�eMz�r+cfedk®z|p2cfedcfih����]=z|aI]�oq]`_�]`sIz�gw�}ghz���_baIcjo�cj_`z�]`oqgwrqz|gh_`r ©
� aI]5s ]�o�z�¡Io�¢dcfz|ghpfe2�dp��1¯d]`ihk2kIp��<eIrqz|oq]`cf{³pf��z�aI]n¢Iihp��<gheIvf��r�¡d_`z|ghpfe�cj_`z|¡dcfz|pjo´�4cfrukd]`_`pj{�s pjr�]�k2gwe}z|pB¢ pj¡IeIkIcjo��}��iwc��j]`o£�4c��f]
{�p}kI]`r+�<ghz|a®z�aI]�aI]�iws;pj�Pz�aI]�¢Ighpfoqz|aIpjvfpjeIcfi�]`ghvf]�eI��¡IeI_�z|ghpfe®rq�}r�z�]`{ © ¸�z+�4cfr<��pj¡IeIk®z|adcfz<z|ad]`oq]0�!cjr+c�vfp}p}kmcjvfoq]`]�{�]�e}z4¢V]`�
z��4]`]`e2edpfoq{�cjiw��{�p}kI]+cf{�sIihghz|¡IkI]�ru_�cfih_`¡Iihcfz�]`k2�<ghz|aCz�aI]naI]�iws�pf��z|ad]nz|ad]`pfoq]`z�gw_�cfi o�]�_`]`sdz|gh�Mghz���{�p}kI]�idcjeIkCz|adpfrq]+pf¢Iz�cfgheI]`k2¢}�
sIoqp6P|]�_`z|gheIv�z|aI]0e}¡I{�]�o�gh_`cji�o�]�r�¡Iihz|r<pje}z|p�z|aI]0eIpjo�{�cjiV{�p}kI]�r © @}adpfeIv�cfedk�\^c^¼ ��½¦¾Ie}¡I{�]�o�gh_`cjiwih�Crqz|¡IkIgh]`k;z�aI]=o�]�_`]`sdz|gh�Mghz��Cz�p
�4]`cf¬-��o�]�]`��r�z�o�]�cf{ ��cfrqz´cf_�pf¡Irqz|gh_<�!c��j]`r´pj��c0\^cf_baQ�Ñ� �j�0cf²}gwrq�}{�{�]�z|oqgw_<�dp��1p��j]`o£c���E£aIcjiw����cfedvfih]<¢Iiw¡deMzu_`pfed] ©P� aI]`����pf¡deIk
z|adcfz�eIp®\[cf_b¬^{�p}kI]`r-�!]�o�]�]�²M_�gwz�]`kª¢}�[��oq]`]��Trqz|oq]`cj{Á��cfrqz0cf_�pf¡Irqz|gh_2�4c��f]`r=gheªz|aI]�]`cfoqih�^o�]�vfghpfe&cfihpfeIv;z�aI]C_`pjeI]2rq¡Io���cj_`] ©
� aI]ykI]`ihc��2pf��z|aI]yr�]�_`pjeIkI��{�p}kI]5]`²}_`ghz|cjz|ghpfe��!cjr!p��<gheIvBz�p-z�aI]=��cf_�z!z�aIcfz'z|ad]5a}�}s ]�o�rqpfedgw_5¢ pj¡IeIkIcjo��}��iwc��j]`o´oq]`_�]`sIz�gw�}ghz��2�!cjr
vfp��j]`oqeI]`k�¢M��c�z��!pj�Trqz|]�s�oq]`rqpfeIcje}z!ghe}z|]`oqcf_�z|ghpfe�sIo�p}_�]`rqr ©
¸�e)z|adgwrmsIcfsV]`o��'z�aI][oq]`_�]`sIz�gw�}ghz��Èpj�ycÈ\^cf_ba)� � �j�ª�Icfz�sIihcfz|][¢ pj¡IeIkIcjo��1iwc��j]`oCz�p¹z��4p�cfedk)z|aIoq]`]��TkIgh{�]`eIrqghpfeIcjin�4cfihi

sV]`oqz|¡Ioq¢Icfz�gwpjeIrSgwr¤gheM�j]`rqz|ghvfcjz|]`k0¢}�0e}¡I{�]`oqgh_`cfijr�gh{B¡diwcjz|ghpfeIrScfeIk-iwgheI]�cfoSr�z�cf¢Ighiwghz��=z|aI]�pfoq� © ºdoq]`]`��rqz|oq]`cf{?�Ip��ª_�pfeIkdgwz�gwpjeIrPpj�Iz|ad]
a}�}s ]�o�rqpfeIgh_'¢ pj¡IeIkIcjo��Biwc��j]`o£cfoq]'z|aI]nr�cj{�]'cjr´z|aIpjr�]<pj� \[cfrqiwp��0]�z´cfi © r ¼ ½#��¾ ih]`cfkdgweIvj�T]�kIvf]4oq]`_`]�sIz|gh�}gwz��-]`²}sV]`oqgw{�]`e}z�r ©�� aI]<�fx
rqz|]`cjkI��¢Icfrq]+�Ip��)ghr4r�gh{B¡Iihcfz�]`k2¢}��r�pjiw�}gheIv�z��4pf��kIgh{�]�eIrqgwpjeIcfi _`pf{�sIoq]`rqrqgw¢Iih]+«5c��Mgh]`oq��§Iz|pj¬f]`r£]�­}¡Icfz�gwpjeIr!�<ghz|a�cB_`pj{B¢IgheIcjz|ghpfe
pf�£c�¯I��z|ad�Tpjo�kI]�o5rqaIp}_b¬}�T¯dz|z|gheIv�¯IeIghz|]Bkdgw°V]`oq]`eI_�]-{�]�z|aIp}k[cjeIk^c�r�]�_`pfedkI�Tpjo�kd]`o �<± x³rq_baI]�{�] ©+� ado�]�]`��kIgw{�]�eIr�ghpfedcfi�rqz|]�cfkI�
¢Icjr�]<�Ip��1ghru]`²}z�]`eIkI]�k2��o�pj{ �jx·¢Icjr�]+�dp��ÈkI¡d]+z|p�z�aI]+��cj_`z´z�aIcfz´z�aI]+�Ip��1¯I]�iwk2pje2c0�Icfz´sdiwcjz|]+ghrugheIkI]�s ]�eIkI]`e}z´pj��r�sIcje}�<gwrq]
_`p}pjo�kIgheIcjz|] ©�� aI]'_baIcfoqcf_�z|]�o�ghr�z�gw_�r�pj�d¢Vpf¡IeIkdcfoq�M��ihc��f]`oP�!c��j]u{�p}kI]`r£cjo�]!gwkd]`e}z|gh¯I]`k�cjeIkB]���cjiw¡dcfz|]�k-¢}�0_�pf{�sIcfoqgheIvnz�aI]<o�]�r�¡diwz�r

�
ln{�]`oqgh_`cfem¸�eIrqz|ghz|¡Iz�]�pf�Sln]�o�pjeIcf¡dz|gh_`r'cfeIk;l5r�z�o�pjeIcf¡Iz�gw_�r



õnö�õ5õ�÷£øbù£ú`û<üjýfýVþ ÿTý ����� �

pf�u��§ � cjeIk[e}¡I{�]�o�gh_`cjiSrqgh{B¡Iihcfz�gwpjeIr ©5� �4pf��kIgh{�]�eIrqgwpjeIcfiS�!cjiwiSsV]`oqz|¡Ioq¢Icfz�gwpjeIrypf�urqgh²m_�cfrq]`rycfoq]-ghe}z|oqp}kI¡I_`]�k^z|pm�fx rqz|]�cfkI�
¢Icjr�]+�dp��1¢}��cB��pjo�_�gweIv0rqihpfzuihp}_`cjz|]`k2pje2z|aI]5�Icfz!sIihcfz|] © ¸�eCpfoqkI]`ouz|p�ghe}�f]`rqz|ghvfcjz|]+z�aI]nz�o�cjeIrqgw]�eMzuvfoqp��<z|a�sIaI]�eIpf{�]`edcV�fr�{�cfihih�
rq_`cfih];r�z�cfz�gwpjeIcfoq�¿z|aIoq]`]��TkIgh{�]`eIrqghpfeIcji<o�pj¡IvfaIed]`rqr-]�iw]�{�]�e}z|rCcjo�]mgwe}z�o�p}kI¡I_�]`k1pfe1z|aI]®�dcfz2sIihcfz�] ©È� aI];r�¡do���cj_`];o�pj¡IvfadeI]`rqr
ghr-sV]`oqgwp}kIgh_�ghe�rqsIcfe}�<ghr�]�kIgwoq]`_�z|ghpfe © tu°V]`_�zBpf�<z�aI]`oq{�cfi!�Icfz-sIiwcjz|]�¢ pj¡IeIkIcjo��&_`pjeIkIghz|ghpfeIr�pfe�z�aI]�oq]`_�]`sIz�gw�}ghz���sdo�p}_`]�r�r-gwr
_`pjeIrqgwkI]�o�]�k�¢}�C_�pf{�sIcjo�gheIv�eM¡d{�]�o�gh_`cji�r�gh{B¡diwcjz|ghpfeIr<pje�cjkIgwcj¢Icfz�gw_=cjeIk�ghrqpfz|ad]`oq{�cji��Icfz'sIihcfz�]`r��}oq]`rqs ]�_`z|gh�f]�iw� ©

R S HUTdK � LSEGLSOWVYX�ÇSF � ETH L � FILSR+Z®Ç\[ªK � EG�jFIU^] K � YSH�R �
¸�e¿z|aI]2_�¡Ioqo�]�eMz=e}¡I{�]`oqgh_`cfi£rqz|¡dkIgw]�r���c;\^cf_ba¿� � �j�m�dp���p��f]�o=c®�Icfz0sIihcfz�]2cfr0rqaIp��<e&gwe¿º¤gwvjr © �®cfeIk_�;gwrB_`pfedr�ghkI]`oq]`k ©

� aI]��Ip�� ghr=cfrqr�¡d{�]�k[z�pm¢V]�z|aI]�o�{�cjiwih�®cfeIk&_`cjiwpjo�gh_`cjiwih�ms ]�o���]�_`z ©B� aI]�vfp��j]`oqeIgheIvC]`­}¡Icjz|ghpfeIr=��pjoyz�aI]�r�gh{B¡diwcjz|ghpfe[cjo�]�z|ad]
��¡Iihi�«nc��}gh]`oq�T§dz|pf¬j]`r4]`­}¡Icjz|ghpfeIr<ghe;z|aI]0_�pfeIrq]`oq��cfz|gh�f]y��pfoq{^�Mg © ] © �

`bac Q`�d Qfe
``�g Q½
¥ ah Q½ ( e ah Q½ji ¨ e

``�g QÃ
¥ ah QÃ ( e ah QÃHi ¨ e

``�g Q�
¥ ah Q� ( e ah Q�Ji ¨ 3ª� ¥|Ì ¨

�<aI]�o�]<z�aI]+rq¡Is ]�o�rq_`oqghsIz;kHlnmyoq]`sdo�]�r�]�eMz�r´z|ad]+kIgh{�]�eIrqgwpjeIcfiI��cjo�ghcf¢Iih]`r © ac Q ghr´c0�f]�_`z|pjo´_`pje}z|cfgheIgheIv=z|aI]n_`pfedr�]�o���cfz�gw�j]'��cjo�ghcf¢diw]�r
pf�S{�cfrqr��j{�pf{�]�eMz�¡I{^�}cfedkm]�eI]`oqvf�}�jg © ] © �

ac Q 3poJq Qsr q QutuQ½ r q QvtuQÃ r q Qvt´Q� r < Qxw ¥�� ¨
� aI]C�d¡I²��j]`_�z|pfo0gheªtu­ © ¥�Ì ¨ ghrBkdgw�}ghkI]`kªghe}z|p^ghz|r-gwe}�}gwrq_`ghk¿cfeIkª�}ghr�_�pf¡Ir0_�pf{�sVpfeI]�eMz�r���¢V]`_`cj¡Irq]Cz|aI]�z��!p®_�pf{�s pjeI]`e}z�r�cfoq]
kIghr�_�o�]�z|g��`]�k®�<gwz�a^kIgh° ]�o�]�eMznr�_baI]�{�]`r ©u� ad]�_`pj{�sVpfed]`e}z|r�� ah Q½ ( � ah QÃ ( � ah Q� ( �Icjo�]0ghe}�}gwrq_`ghk®�I¡I²m�f]�_`z|pjo�rn�<aI]`oq]`cjr ah Q½ji � ah QÃJi �IcjeIkah Q�Hi cfoq]5�}ghr�_�pf¡Ir<�d¡I²��j]`_`z�pfoqr ©�� aI]0�I¡d²C�f]�_`z|pjo�r'_�cfe;¢ ]0]�²}sIo�]�r�rq]`k�cfr

ah Qy ( 3
q Q t Qyq Q t Q½ t Qy e4z Qn{ ½ yq Q t QÃ t Qy e4z Qn{ Ã yq Q t Q� t Qy e4z Qn{ � yt Qy ¥'< Q e4z Q ¨

r ah Qy i 3
�
|
} Q½ y|
} QÃ y|
} Q� y|
} Q½ y t Q½ |4} QÃ y t QÃ |~} Q� y t Q� e�� Q��������� ��

¥�� ¨

�<ghz|aW����oMÌ r � r � w © ¸�e�t!­ © ¥�� ¨ � { ( y ¥���3 Ì r � r � ¨ gwr�z|aI]m»0oqpfeI]�_b¬f]`o0xy]`ihz|c���¡IeI_�z|ghpfe © ¸�e�z|ad]�sV]`oq��]`_`z�vfcjrBcjr�rq¡I{�sIz|ghpfeS�
sIoq]`rqr�¡do�]ycfeIk;]�eI]`oqvf�2cjo�]=vfgh�f]�e�¢}�

z Q 3_q Q : Qv��Q ¥�� ¨

< Q 3*q Qs��Qi � Q e
q Q
� ¥ t´Q Ã½ e tuQ ÃÃ e tuQ Ã� ¨ ¥�� ¨

�<aI]�o�] � Qi ghryz�aI]�r�sV]`_�gw¯I_�aI]�cfzycfzy_`pfedr�z�cfe}zn�jpfih¡I{�] © ºdpjo5_�pf{�sIoq]`rqr�gh¢Iih]B«5]`�<z|pjeIghcfe[�dp��B�dz�aI]��Mghrq_`pf¡dr5rqz|oq]`rqr5z�]`eIrqpfoy_`cje¢V]0�<o�ghz|z�]`e;cfr�Ê

} Q( y 3W� Q ¥ ` t Q(`�g Qy e
` t Qy`�g Q( ¨ |

�� � Q ¥
` t Q½`�g Q½ e

` t QÃ`�g QÃ e
` t Q�`�g Q�

¨ { ( y ¥�, ¨
�<ghz|aQ� r �-��oMÌ r � r � w © ¸�e�z�aI]�r�gh{B¡Iihcfz�gwpjeP� z|aI]��}ghr�_�pfrqgwz��;_`p}]�Ä�_�gw]�e}z��O� Q ��cfeIk�z|aI]�aI]�cfz=_`pjeIkI¡I_�z|gh�Mghz��®_`p}]�Ä�_�gw]�e}z�� � Q �Vcfoq]_`cjiw_�¡Iihcfz|]�k[¡IrqgheIv�z�aI]�§I¡Iz|ad]`oqiwcjeIkPÂ ryihc�� z�pfvf]�z|aI]�o5�<ghz|a&cm_`pfedr�z�cfe}z��!o�cjeIkIz|i¤e}¡I{-¢ ]�o��!�^� ©=� aI]��^cfoq]B¢Vpfz�a���¡deI_`z�gwpjeIr=pf�
z|]�{�s ]�o�cjz|¡Ioq]=pfeIih� ©

� Q ¥ �2Q ¨ 3W� Q� � Q� Q�
�J��Ã � Q� e � Q�� Q e � Q�

¥�� ¨

� Q ¥ �2Q ¨ 3
� Q ¥ � Q ¨ � Q��^� ¥�� ¨

�<aI]�o�]^� Q� 3�Ì����J�j���$��Ìb��� � «5rx��{ Ã � � Q� 3¹�����d� �=»�� � Q� 3�ÌfÌb� � ���5»���cfeIk � Q� gwr´z�aI]+rqs ]�_`gh¯I_+aI]�cfz£cjz£_`pfedr�z�cfe}z£sIoq]`rqr�¡Ioq] © ¸�ez|adgwr<sIcjs ]�o��jz�aI]=kIgw{�]�eIr�ghpfedcfiV�Ip��·��cfoqgwcj¢Iih]`r4cfoq]5eIpjeI��kIgw{�]�eIr�ghpfedcfihg���]`kC¢}�2��oq]`]`��rqz|oq]`cf{µsIcjo�cj{�]`z|]�o�r © §Is ]�_`gh¯I_`cjiwih�M�jkI]�eIrqgwz��q Q ��z|]`{�sV]`oqcfz�¡Io�] � Q ���j]`ihpM_�gwz�gw]�r t Q½ � t QÃ � t Q� ��cjeIk�sdo�]�r�rq¡Ioq] z Q cfoq]-edpfeI��kIgh{�]�eIrqgwpjeIcfihg���]`k�¢M�4q Q� � � Q� � t Q� ��cfeIkQq Q� t Q Ã� ©ºd¡do�z�aI]`oq{�pfoq]M� g Q½ cfeIk g Q� ghr+eIpjeI��kIgw{�]�eIr�ghpfedcfihg���]`k�¢}��¡IeIghz<iw]�eIvfz�amghem{�]�z|]�o��}�<ad]`oq]`cfr g QÃ gwrneIpfeI��kIgh{�]`eIrqgwpjeIcfihg��`]`k�¢}��z|ad]
�

ln{�]`oqgh_`cfem¸�eIrqz|ghz|¡Iz�]�pf�Sln]�o�pjeIcf¡dz|gh_`r'cfeIk;l5r�z�o�pjeIcf¡Iz�gw_�r



õnö�õ5õ�÷£øbù£ú`û<üjýfýVþ ÿTý ����� ,

ihpM_�cfiS¢ pj¡IeIkIcjo��}��iwc��j]`o+z�aIgh_b¬Med]`rqr�� � Q� g Q½ �Jq Q� t Q� © Ín]`��]`oqoqgweIv�z|pmz|aI]�_`p}pjo�kIgheIcjz|]Brq�}r�z�]`{ rqaIp��<e^ghe[º¤ghv © �V� g Q½ � g QÃ �VcjeIkg Q� cfoq] g Q �U� Q �dcfeIkW� Q �doq]`rqs ]�_`z|gh�f]�iw� ©!� aI]Bz�aIo�]�]���cfoqgwcj¢Iih]`r�� t Q½ � t QÃ �
cjeIk t Q� �dcfoq]0�f]`ihp}_`ghz|gh]`r5gwe^rqz|oq]`cj{B�<ghr�]}�}�4cfihiw��eIpfoq{�cfi��cfedk�rqsIcfe}�<ghr�]=kIghoq]`_`z�gwpjeIr ©
� aI]=aIghvfaI��pfoqkI]�o!rqaIp}_b¬}�T¯Iz�z|gheIv�¯IeIghz|]0kIgh° ]�o�]�eI_`]={�]`z�aIp}k;pf�^@
aIpfeIv ¼ ��Ãq¾ ghr<¡Irq]`kmz|p2rqpfih�f]yz|aI]=vfp��j]`oqeIgheIvB]�­M¡dcfz|ghpfedr4ghemc

kIpj{�cjgwe-¢ pj¡IeIkI]�kB¢}�0z|ad]4¢Vp���rqaIp}_b¬=cfeIk-z|aI]'�IcjzPsIihcfz�] © ¸�eBpjo�z�aI]`o¤�4pfoqkIr���z�aI]!¢Vp���rqaIp}_b¬0gwr¤z�o�]�cfz|]�kBcjrPcy¢ pj¡IeIkIcjo��0pj�Iz|ad]
_`pj{�sI¡Iz|cjz|ghpfeIcjiIkIpj{�cjgwe ©�� aI]nÍ+cfeI¬}gheI]`� � ¡dvfpfedgwpjz£o�]�iwcjz|ghpfe�cf_�o�pjr�r¤z|ad]nrqaIp}_b¬Bcfedk�cB_baIcfoqcf_�z|]`oqghr�z�gw_4_`pj{�sdcfz|gh¢Ighiwghz���o�]�iwcjz|ghpfe
_`pj{�gweIvm��oqpf{ kIp��<eIrqz|oq]`cj{��Ip���¯I]`ihk&cfoq]B_`pj{B¢IgheI]�k[z|pmrqpfih�f]Bz�aI]��Ip�� ��cfoqghcf¢Iih]`ry¢ ]�aIgheIk�z�aI]�r�aIp}_b¬ ©y� aI]�rqaIp}_b¬M��¯Iz�z|gheIv
{�]`z�aIp}km{�cj¬f]`r'ghz's pjr�rqgw¢diw]=��pfo<z�aI]=«nc��}gh]`oq�T§Iz�pf¬j]`r4]`­}¡Icfz�gwpjeIr'z|p�¢V]0r�sIcjz|ghcfihiw�2kdgwrq_`oq]`z�g���]`km¢M��aIgwvjaI��pfoqkI]`o4¯IeIghz|]0kIgh°V]`oq]`eI_�]
{�]`z�aIp}kIr © §IsV]`_�gw¯I_�cfihiw�}��c;¯I��z|ad�Tpjo�kI]�o=¡Is}�<gweIk&rq_baI]`{�]�gwr0¡dr�]�k[z|p;kIghrq_`oq]`z|g��`]�z�aI]�gwe}�}gwrq_`ghk&�I¡I²^kI]�o�gh��cfz�gw�j]`r © \^]`cje}�<aIgwih]M�
cmr�gh²}z|aI��pfoqkI]`oy_`]�e}z|oqcfiSr�_baI]�{�]-ghr0¡Irq]`k[z�p�kdgwrq_`oq]`z�g���]-z�aI]��Mghrq_`pf¡dry�d¡I²®kI]`oqgh��cjz|gh�f]�r © º pfoyz|aIoq]`]��Tkdgw{�]`edr�ghpfeIcji¤r�gh{B¡Iihcfz�gwpjeIr��
�I¡I²mkI]�o�gh��cfz|gh�f]�r+pf� ah Q� ( cfeIk ah Q�Ji ghe®rqsIcfe}�<ghr�]0kIghoq]`_`z�gwpje®cfoq]0_`cjiw_�¡Iiwcjz|]�km¢}�mºdpj¡Io�gh]`on_`pfihihpM_�cfz�gwpjem{�]�z|aIp}k^z�p2cf_baIgh]`�j]0aIgwvjacf_�_`¡Ioqcf_�� © 
'�[¡IrqgheIv;z|aI]CrqaIp}_b¬}�T¯dz|z|gheIv;{�]`z�aIp}kP��z�aI]2gheMz�]`oqcf_�z|ghpfe&¢ ]�z��!]�]`e¿z|aI]2¢Vp��³r�aIp}_b¬^cjeIk¿s ]�o�z�¡Ioq¢Icfz�gwpjeIr0gwedkI¡I_`]�k
¢}���4cfihi�kdgwrqz|¡Ioq¢IcjeI_`]�rnghrnrqpfih�f]`k;cjrncCsIcjo�znpf�£rqpfih¡Iz|ghpfeIrn�<gwz�a^z|aI]-s pjr�ghz|ghpfe®cjeIk^�j]`ihpM_�gwz���pf�£z�aI]�rqaIp}_b¬���oqpfe}z+¢V]`gheIv�z�cf¬j]`e
cfr�kI]`sV]`eIkd]`e}zC�Ip�� ��cfoqgwcj¢Iiw]�r © lÁz|aIoq]`]��Trqz|cjvf];rq]`{�gw��gh{�sdiwgh_`ghzCÍ+¡Iedvf]^»0¡Iz�z|cª{�]`z�aIp}k)pf�	@}aIpjeIv¿]`zCcji © ¼ �>�q¾!ghrC¡Irq]`k)��pjo
z|]�{�s pjo�cji£gwe}z|]�vfoqcfz�gwpje © ¸�e&z|aI]�ih]`cjkIgwedvm]�kIvf]�oq]`vjgwpjeP�Vz|aI]�o�]�]`²}ghr�z�r0c;r�gheIvf¡diwcjoysVpfghe}z=cfz=z|aI]2z�gws&pf�!z|aI]2�dcfz=sIihcfz|]}���<aIgh_ba
gheMz�o�p}kI¡d_`]`r<e}¡I{�]�o�gh_`cji�gweIrqz|cj¢Ighiwghz���gh�Pz�aI]0¯I��z�aI�Tpjo�kd]`o<rqaIp}_b¬M��¯Iz�z|gheIv�{�]�z|aIp}k®ghr<¡Irq]`k;z|p2rqgw{-¡Iihcfz|]=z�aI]0�Ip�� ©S� aI]�o�]���pfoq]M�Mz|ad]
_`pj{�sI¡Iz|cjz|ghpfeIcji kdpf{�cfgheC��pfo4z|ad]5rqaIp}_b¬}�T¯Iz�z|gheIv�rqgw{-¡Iihcfz|ghpfe�r�z�cfoqz|r4��o�pj{³c-�f]�o���r�adpfoqzukIghr�z�cfeI_�]nkIp��<edr�z�o�]�cf{³pf��z�aI]5ih]`cjkIgheIv
]`kdvf] © l?rq]`_`pjeIkI��pfoqkI]`o �<± x rq_baI]�{�]ypf�^@}aIpfedv-cjeIk��P]`] ¼ �7�q¾ gwr<¡dr�]�k�z|p�rqgw{-¡Iihcfz|]yz|ad]yrqz|]�cfkI�2¢dcfrq]5�Ip�� gwemc-rq{�cfihi�o�]�vfghpfe
gheI_`ih¡IkIgheIv�z�aI]Bih]`cjkIgheIv2]`kIvj]�z|p�r�¡dsIsIih��gheIih]`zn_�pfeIkdgwz�gwpjeIrn��pjonz|ad]BrqaIp}_b¬M��¯Iz�z|gheIvCrqgw{-¡Iiwcjz|ghpfe © º pfo5o�]�_`]`sdz|gh�Mghz��mr�gh{B¡Iihcfz�gwpjeIr��
z��4pf��kIgw{�]�eIr�ghpfedcfiV�!cjiwi�sV]`oqz|¡Ioq¢Icjz|ghpfeIr'cfedk��jx�r�{�cfihih�Trq_`cjiw]yo�pj¡IvfadeI]`rqr!]�iw]�{�]`e}z|r<cjo�]=gheMz�o�p}kI¡d_`]`k�gwe;c�kIp��<eIrqz|oq]`cj{µo�]�vfghpfe
�<aI]�o�]=z|ad]0r�aIp}_b¬}��¯Iz|z�gweIv�{�]`z�aIp}k;gwr<¡Irq]`k ©
� aI]�r�cj{�]�eM¡d{�]�o�gh_`cjiu{�]`z�aIp}k¹aIcjrB¢V]`]�e�¡Irq]`k�¢}�¿\^c[cjeIk�@}adpfeIv^ghe�z�aI]`gho-oq]`_�]`sIz�gw�}ghz���rqz|¡dkIgw]�r-pj�<r�¡ds ]�o�rqpfeIgh_CcjeIk

a}�}s ]�o�rqpfeIgh_�¢ pj¡IeIkIcjo��®ihc��f]�o�ryp��f]�o5c;�Icjzysdiwcjz|]�cfeIk&c;r�aIcjo�s��!]�kIvf]�z|p;��cfoqghpf¡Iry��o�]�]`��r�z�o�]�cf{ kIghrqz|¡Ioq¢Icfed_`]`r ¼ �>"MGH��½>GJ�qÃMGH�>�q¾�©
� aI]+vjp}pMk�cjvfoq]`]`{�]�eMz£¢V]`z��4]`]�e2e}¡I{�]`oqgw_�cfiIcjeIk2��§ � oq]`rq¡Iihz|rugheIkIgh_`cjz|]�r´z|aIcjzuz�aI]+aIghvfaI��pfoqkI]�o£r�aIp}_b¬}��¯Iz|z�gweIvB¯IeIghz|]+kIgh°V]`oq]`eI_�]
{�]`z�aIp}k�ghr£cf_�_`¡Ioqcfz�]'z|p=r�gh{B¡diwcjz|]'z|aI]<oq]`_�]`sIz�gw�}ghz���sIoqpf¢Iih]`{�r£pj�daIghvfaI��rqs ]�]`k�¢ pj¡IeIkIcjo��}��iwc��j]`oS�Ip��<r ©�� aI]<e}¡I{�]`oqgw_�cfi
{�]`z�aIp}k
aIcjr5cjiwrqpC¢V]`]`e���cfihgwkIcjz|]�k^gwe[z|aI]�z|aI]�pfoq]`z�gw_�cfi�rqz|¡dkI�;cfeIk�_`pf{�sIcjo�ghrqpfe;�<gwz�a[e}¡I{�]`oqgh_`cfiPr�gh{B¡diwcjz|ghpfe^pj� � ¡I{�gheP��5&cfeIv��IcjeIk@}aIpjeIv�¼ �>"�¾ ©�� aI][e}¡I{�]`oqgh_`cfi5s ]�o�z�¡Ioq¢Icfz�gwpje·¯I]`ihk·kIp��<edr�z�o�]�cf{$pf�0z|ad]�¢Iihp��<gheIvf��r�¡d_`z|ghpfe)cj_`z�¡Icfz�pfo�ghrmkI]`_�pf{�s pjr�]�k)gwe}z�p
¢Vpf¡IeIkdcfoq�M��ihc��f]`o£�4c��f]<{�p}kI]�r!�<ghz|aCz�aI]nad]`ihsCpf��z�aI]n¢Ighpfoqz|adpfvfpjeIcfid]`ghvf]`ed��¡IeI_`z�gwpjeCrq�Mrqz|]�{ ©�� ad]n¯Iihz|]�o�]�kI�Tpj¡Iz´cj{�sdiwghz|¡Ikd]`r4pf�
{�p}kI]n§CcjeIkC{�p}kI]yº&cjvfoq]`]<�4]`ihi �<ghz|a�z|aI]5z|aI]�pfoq]`z�gw_�cfidrqpfih¡Iz�gwpjeIr!pj��iwgheI]�cfouoq]`_�]`sIz�gw�}ghz���sIo�pj¢Iih]`{ ©�� ad]nºdpj¡Ioqgw]�ou_`pjiwihp}_`cjz|ghpfe
{�]`z�aIp}k[aIcjr5¢V]`]�e^z|]�r�z�]`k[¢}�L@}aIpjeIv ¼ �>��¾ z�p�rqz|¡IkI�;z�aI]-oq]`_�]`sIz�gw�}ghz��;pf�£c�\[cf_ba~,��Ip��?p��f]`o5c��Icjo�]�k®_`pjeI]Bz�p���oq]`]`��rqz|oq]`cf{
kIghr�z�¡Ioq¢IcfeI_�]`r ©'� aI]�e}¡I{�]�o�gh_`cji�oq]`rq¡Iiwz�rncjo�]�_�pf{�sIcjo�]�k®�<gwz�a^sI¡I¢Iihghr�aI]�k^]`²}sV]`oqgw{�]�eMz5o�]�r�¡diwz�r © ¸�z5gwr5��pf¡Iedk^z|aIcjznz�aI]-rqz|]�cfkI�
¢Icjr�]=�Ip���r�pjiw¡dz|ghpfeIr<cjvfoq]`]y�f]`oq�C�4]`ihi��<ghz|a;z|aI]B]`²}s ]�o�gh{�]`e}z'o�]�r�¡diwz�r ©¤� ad]0�!c��j]5e}¡I{-¢ ]�o�r+cjeIkmvfoqp��<z|amo�cjz|]`r<pj�Pe}¡I{�]�o�gh_`cji
rqpfih¡Iz|ghpfeIr<cjo�]yoq]`cfrqpfedcf¢Iih�2r�gh{�gwihcfo<z�p�z|aI]0�P§ � oq]`rq¡Iihz|r ©

  ¡ UGH
J£¢�HVLPRSE � EGHVL � FILSR ¡ H � �fEGLSOW] H�RSK}U
� aI]2��oq]`]��Trqz|oq]`cj{À�Ip��³_`pjeIkIghz|ghpfeIr-��pfo�_�¡Io�oq]`e}z�iw��r�z�¡IkIgh]`kª�Ip��³cfoq]2z|aI]�r�cj{�]�cfr�z�aIpfrq]2¡Irq]`kª¢}��\[cfrqiwp��^]�z�cfi © ¼ ½#�q¾ ghe

z|ad]`gho+]`²}sV]`oqgw{�]`e}z�r��Mg © ] © �
¤ � 3��d� �f� r � Q� 3���� � ,j�O¥ r
z Q� 3p�J�j�d���J,K�$¦ r �^�N3�� ��� � r§ Q 3��j� �©¨ � r ºª3+� © ���'Ìb��� � r:b< Q� 3_q Q� t Q� �s� Q� 3�ÌJ�N��Ìb� � �J«

� aI]=kIgh{�]`eIrqgwpjeIcfi�_�p}pfoqkIgwedcfz|] g Q _`cje�¢V]0_`pjeM�j]`oqz|]�k�z|p2z�aI]0kIgh{�]`eIrqgwpjeIih]`rqr<iwp}_`cji�Í+]`�}eIpjiwkdr<eM¡d{B¢V]`o<¢}�
:/< � 3�:/< Q� g Q ¥�� ¨

�<aI]�o�]C:/< Q� ghr+z|aI]0¡deIgwz<Ín]`�}eIpfihkIr<e}¡I{-¢ ]�o+kI]`¯deI]`k;cfr
:/< Q� 3Wq Q� t Q� �J� Q� ¥�Ìb� ¨

¸�e¿��§ � rqz|¡Ikdgw]�r�pf�4¢ pj¡IeIkIcjo��}��iwc��j]`oy�Ip��<r���z|ad]CÍ+]`�}eIpjiwkdr0eM¡d{B¢V]`o�¢Icjr�]�k¿pfe¿z|aI]�iwp}_`cji£iw]�eIvfz�a¿r�_�cfih]2pf�4¢ pj¡IeIkIcjo��}��iwc��j]`o
z|adgw_b¬}eI]�r�r���¬ Q �}ghr<vf]`ed]`oqcfihiw�2¡Irq]`k ©S� aI]`�Ccjo�]=]�²Msdo�]�r�rq]`k�cfr

:­3 q Q� t Q� ¬ Q� Q� r ¬ Q 3 � Q� g Qq Q� t Q� ¥�ÌfÌ ¨

� ]�eI_`]}�}z|ad]0o�]�iwcjz|ghpfe�¢V]`z��4]`]�e_:·cfeIk;ihp}_`cfi�Ín]`�}eIpfihkIr<e}¡I{-¢ ]�o$:b< � ghr+vfgh�f]�e�¢}�:­3 :/< � ¥�Ìb� ¨

,
ln{�]`oqgh_`cfem¸�eIrqz|ghz|¡Iz�]�pf�Sln]�o�pjeIcf¡dz|gh_`r'cfeIk;l5r�z�o�pjeIcf¡Iz�gw_�r



õnö�õ5õ�÷£øbù£ú`û<üjýfýVþ ÿTý ����� �

ºdpjo´z|ad]+r�gh{B¡diwcjz|ghpfe�pf���fx�r�z�]`cjkI�B¢Icjr�]<�dp��B��z|ad]+�!cjiwidgwr!cfkIghcf¢Icjz|gh_M�ÑcfeIk2z�aI]+sIa}�}r�gh_`cjiI¢Vpf¡IeIkdcfoq�B_`pjeIkIghz|ghpfe�pf���j]`ihpM_�gwz��
pfemz|ad]0�Icfz'sIihcfz�]0gwr<z�aI]0eIpfed�Trqiwghs�_�pfeIkdgwz�gwpje © 5)aI]`e;�jx�s ]�o�z�¡Io�¢dcfz|ghpfedr<pf���4cfihi�pfrq_`ghihiwcjz|ghpfe�cjeIkm�!cjiwi�¢Iihp��<gheIvf��r�¡d_`z|ghpfe�cfoq]
]`ed��pfoq_`]`k[pfe[z�aI]�r�z�]`cfkd�®¢Icfrq]B�Ip��B� z�aI]�gwrqpfz�aI]`oq{�cfiSz|]`{�sV]`oqcfz�¡Io�]-_`pjeIkIghz|ghpfeP�V�<aIgh_ba[ghr=c�rqz|cjeIkIcfoqk^¢Vpf¡IedkIcfoq�;_`pfedkIgwz�gwpje
��pfo=z�aI]`pjo�]�z|gh_`cfiScfedk[e}¡I{�]`oqgw_�cfiSr�z�¡IkIgh]`r=pf�uaIgwvja[��oq]`­}¡I]�eI_`�®kIghrqz|¡Ioq¢Icfed_`]`r�� gwr=cjsIsIihgw]�k[pfe�z|aI]��4cfihi © \^]�cfe}�<aIghiw]}�VeIpfed�Trqiwghs
_`pjeIkIghz|ghpfe&gwr=cjsIsIihgw]�k�pje�z�aI]��!cjiwi¤]`²}_�]`sIz=z|ad]���pjo�_�gwedv�oq]`vjgwpje^�<aI]`oq]�r�z�o�]�cf{-�<gwrq]Bpjoy�4cfihih�TeIpjo�{�cjiP�j]`ihpM_�gwz��®kdgwrqz|¡Ioq¢IcjeI_`]�r
cfoq]�gwe}z�o�p}kI¡I_�]`k ©-� e¿z|ad]2pfz|ad]`o0aIcjeIkP���<ad]`e¿�fx z�]`{�s ]�o�cjz|¡Ioq]2sV]`oqz|¡Ioq¢Icfz�gwpje�ghr0]`ed��pfoq_`]`kS��z|ad]2gwrqpfz�aI]`oq{�cfi¤z|]�{�sV]`oqcfz�¡Ioq]
_`pjeIkIghz|ghpfe&gwrBcfsIsIihgh]`k&pfe&z|aI]2�4cfihi£]`²}_`]�sIz=z|aI]2��pjo�_�gwedv�oq]`vjgwpje © \^]`cjeM�<adgwih]M��edpfeI��r�ihghs�_�pfeIkIghz|ghpfe&ghr0cfsIsIihgh]`k¿pfe&z|aI]2�4cfihi ©
ºdpjonz�aIo�]�]`��kIgh{�]�eIrqgwpjeIcfi�rqz|cjz|ghpfeIcjo��moqpf¡IvjaIeI]`rqr+]�iw]�{�]�e}z|r��Iz�aI]B_�pf{�sI¡Iz�cfz|ghpfedcfi�kIpj{�cfghe^cfeIk®vjo�ghk®rqz|oq¡I_`z�¡Io�]Bpf�£oq]`_`]�sIz|gh�}gwz��
rqgw{-¡Iiwcjz|ghpfe1cfoq]�z�aI]®rqcf{�];cfr�z|aIpjr�]®pj�n¢Icjr�];�Ip��,r�gh{B¡Iihcfz�gwpjeÈ¢}��z�o�cjeIrq��]`oqo�gheIv&¢ pj¡IeIkIcjo���_�pfeIkdgwz�gwpjeIr���o�pj{8o�pj¡Ivfa1�4cfihi
z|p[¡IeIkIghr�z�¡Ioq¢ ]�k�r�¡do���cj_`] © 
'pf¡deIkIcfoq�[_�pfeIkdgwz�gwpjeIr�pf�<z�]`{�sV]`oqcfz|¡do�]2cjeIkª�f]�iwp}_`ghz|gh]`r-pfeªz�aI]�ihp��!]�r�z0vjo�ghk¿iwgheI]�cfoq]2r�sV]`_�gw¯I]�k
cf_�_`pjo�kIgheIv0z�p�z|aI]y{�p}kI]`i pf��oqpf¡IvjaIeI]`rqr´]�iw]�{�]�e}z|r © ¸�ediw]�zu_`pjeIkIghz|ghpfeIr!cfoq]+rqs ]�_`gh¯I]`kP�j�<aIghih]+aIghvfaI��pfoqkI]`ou]`²}z|oqcfsVpfihcfz�gwpje2gwr!¡Ir�]�k
��pfo<pj¡Iz|ih]`z<_�pfeIkdgwz�gwpjeIr<¢ ]�_`cj¡Ir�]=z�aI]0�Ip�� ghr<a}�}s ]�o�rqpfeIgh_=cfz'z|ad]0]`²}gwz<¢Vpf¡deIkIcfoq�C]�²M_�]`sIz'c�rq{�cjiwi�o�]�vfghpfe�ed]`cfo<z�aI]=�Icfz<sdiwcjz|] ©
¸�e[\[cfrqiwp��®]�zycji © Â r ¼ ½#�|¾ ]�²MsV]`oqgh{�]�e}z|r��Viw]�cfkIgheIvf��]`kdvf]Boq]`_�]`sIz�gw�}ghz��®pf�!z|aI]�\^cj_ba[�d� �f���Ip�� pje�cm�Icfz=sIihcfz�]-z�p;¢ pjz|a&z��!pj�

kIgh{�]`eIrqgwpjeIcfidcfeIk2z�aIo�]�]`��kIgh{�]�eIrqgwpjeIcfi
kIghrqz|¡Ioq¢Icfed_`]`rugwr!gwe}�f]�r�z�gwvjcfz�]`k © lne2]`ih]`_�z|oqgw_nsI¡Iihr�]<vj]`eI]�o�cjz|pfo£�<ghz|a2z�aI]+_�]`e}z|]�o´iwp}_�cfz|]�k
cfz g QY3F�j��{�{ gwrn¡Ir�]�k;z|pCghe}z|oqpMkd¡I_`]0kIghrqz|¡Ioq¢Icfed_`]`r<z�p2z|aI]Br�z�]`cfkd��¢Icjr�]=�Ip�� © ¸�z<vf]`ed]`oqcfz|]�r<aIghvfaI���fpjiwz�cfvf]y]`ih]`_�z|oqgw_0sd¡Iiwrq]`r
�<ghz|a^kI¡do�cjz|ghpfe®pf�¤�®��rncfedk^cC��oq]`­}¡I]`ed_`�mpf�¤�f�C¬ � � © t!²MsV]`oqgh{�]�e}z|cfiPo�]�r�¡diwz�rnrqaIp���z�aIcfz5z|aI]-kIghr�z�¡Io�¢dcfeI_�]`rncjo�]0ghe}z|oqp}kI¡I_`]�k
¢}��cBihpM_�cfi vfihp��)kIgwrq_baIcjo�vj]<z|aIoqpf¡IvjaCcfe2cjs ]�o�z�¡Ioq]npfe�z|aI]yr�pj¡Ioq_`]+sIihcfz�]n�<aI]�eCz|ad]5�jpfihz|cfvj]`r´pjeCz|ad]5]�iw]�_`z|oqp}kI]`r!cfoq]nihp�� ¥�,f�j�
±�¨�©¯� e;z|ad]0pfz|ad]`o+aIcjeIkP�I�<aI]`e;z|ad]��fpjiwz�cfvf]�r'pfe;z|aI]0]�iw]�_`z�o�p}kI]�r+cfoq]=gweI_�o�]�cfrq]`kmz|pQ� �f� ± �Iz|aI]0rqg���]0pf�Sz|aI]Bvfihp�� kIghr�_badcfoqvf]
gheI_`oq]`cjr�]�r!cjeIk�c��Icjz4rqz|oq]`cj{B�<ghr�]5]`²}z|]�eIkI]�k�p���cfi�ghr<cfihr�p�pf¢dr�]�o��j]`k © \^cfrqihp���]�z'cfi © cjeIcfih�9�`]�k�z|ad]ysdo�pjs ]�o�z�gw]�r4pj��z�aI]=��pfoq_`gheIv
kIghr�z�¡Ioq¢IcfeI_�]`r4cfeIk�_`pfed_`ih¡IkI]`k�z|aIcjz!z�aI]5vjiwp��XkIghrq_baIcfoqvf]+ghe}z|oqp}kI¡I_`]�r!kdgwrqz|¡Ioq¢IcjeI_`]�r!z�aIo�pj¡Ivfa2c�¢Iihp��<gwedvf��r�¡I_�z|ghpfe2{�]`_badcfeIghr�{
�<aI]�o�]�cfr=z|aI]2�dcfz=p���cfi£pfe&z|ad]�sdiwcjz|]2gheMz�o�p}kI¡d_`]`r0z�aI]`oq{�cfi£]�eI]`oqvf� © º pfo=e}¡I{�]`oqgw_�cfi£rqgw{-¡Iiwcjz|ghpfeIr=ghe¿z|aIghr�sIcjs ]�o����4]�r�z�¡IkI�
z|ad]0o�]�_`]`sdz|gh�Mghz��Cpj�Pz�aI]0\^cf_bam�d� �f���Icjz<sIiwcjz|]=¢Vpf¡IeIkdcfoq�Ciwc��j]`o'z|p�z��4p�cfeIk;z|ado�]�]`��kIgw{�]�eIr�ghpfedcfi��!cjiwi�sV]`oqz|¡do�¢Icjz|ghpfeIr��M�<aIgh_ba
ghr<r�_baI]�{�cfz|gh_`cjiwih�CrqaIp��<emgwe;º¤gwvjr © ��cjeIk�� ©
ln_�_`pjo�kIgheIv2z�p�z|ad]BsIoqpfsV]`oqz|gh]`r5pf�¤z|aI]-]`ih]`_�z|oqgw_-sI¡Iihr�]-vf]`ed]`oqcfz|pjo<¡Irq]`k^ghe^\^cjr�ihp���]�zncfi © Â r5]`²}s ]�o�gh{�]`e}z|r��dc�{�p}kI]`iPpf�£�fx

�4cfihi!sV]`oqz|¡Ioq¢Icjz|ghpfeIr�ghr-sIoqpfsVpfrq]`k¹gwe1z|aIghr�sIcfsV]`o��¤�<aIgh_ba¹_�pfeIrqghr�z�r-pj�+r�z�o�]�cf{-�<gwrq]C�f]�iwp}_�gwz��}�¤�!cjiwih��eIpfoq{�cfiu{�cjr�r��I¡I²��¤cjeIk
z|]�{�s ]�o�cjz|¡Ioq]=s ]�o�z�¡Io�¢dcfz|ghpfedr ©P� aI]0{�p}kI]`i�_`cfem¢V]0{�cjz|aI]�{�cfz|gh_`cjiwih�C]�²Msdo�]�r�rq]`k�cfr

t Q±°
¥�q�² ¨ Q±°� Q#° 3 ³b´©µ ½ hB¥'¶ ½ ¨ t Q±°·³ i µ Ã�¸ ¥v¶ Ã ¨ ¥�q t ¨ Q�³ � µ � ¨ ¥v¶ � ¨ � Q�

¹ ¥ d�Q ¨ ¥�ÌJ� ¨
�<aI]�o�] t Q±°· 3�¥vº t Q ��ºn� Q ¨±» �7¼ " gwr4z|aI]ykI]�o�gh��cfz|gh�f]npf��rqz|oq]`cj{B�<ghr�]+�j]`ihp}_`ghz��-pje�z|ad]nsIihcfz�]5pj��z|aI]yr�z�]`cjkI��¢Icfrq]n�Ip�� © ¥�q t ¨ Q� cjeIk� Q� cjo�]yz|aI]0{�cjr�r<�I¡d²CcfeIkmz|]�{�s ]�o�cjz|¡Ioq]=gwe;��oq]`]`��rqz|oq]`cf{^�joq]`rqs ]�_`z|gh�f]�iw� © lneIk ³ ´ � ³ i r cfedk ³ � cjo�]yz|aIoq]`]=_�pfeIrqz|cjeMz�r<�<gwz�az|ad]���cfih¡I]0pf�S]`ghz|aI]�o-Ìypfo<� ©¤� aI]�_�pf{-¢Igwedcfz|ghpfempf�<¥ ³b´ � ³ i �¯½ � ¨ kd]`z|]�o�{�gheI]`rnr�sV]`_�gw¯I_0�4cfihi�sV]`oqz|¡Ioq¢Icjz|ghpfeIr © ºdpjo<]`²}cf{�sIih]M�¥|Ìj������� ¨ gwrBz|aI]C_�cfrq]�pf�'�!cjiwi£pjr�_�gwihihcfz|ghpfeS�u¥����!Ìj��� ¨ gwrBz|aI]C_�cfrq]�pf�'¢Iihp��<gweIvj�Trq¡I_�z|ghpfe&pfe¿z|aI]�sIiwcjz|]}���<aI]�o�]�cfr�¥¦�V�����!Ì ¨ gwr
z|ad]5_�cfrq]5pj��z|]�{�sV]`oqcfz�¡Ioq]nsV]`oqz|¡Ioq¢Icfz�gwpje�pje�z|ad]5�4cfihi ©P± cjo�ghcf¢Iih]`r4pf� µ ½ � µ Ã �McfeIk µ � cjo�]5r�{�cfihi�sIcfoqcf{�]�z|]`oqruoq]`sdo�]�r�]�eMz�gwedvBz|ad]kIgh{�]`eIrqgwpjeIih]`rqr4cj{�sIiwghz|¡dkI]`r<pj��sV]`oqz|¡Ioq¢Icfz�gwpjeIr © hB¥'¶ ½ ¨ � ¸ ¥v¶ Ã ¨ �}cjeIk ¨ ¥'¶ � ¨ cjo�]yz|aI]=sIoqpf¯diw]y��¡IeI_�z|ghpfeIr<pj��sV]`oqz|¡Ioq¢Icfz�gwpjeIr ©�� ad]��cfoqgwcj¢Iih]`r;¶ ½ �¾¶ Ã ��cfeIkF¶ � cfoq]-kIgh{�]`eIrqghpfeIih]`rqr=_`p}pfoqkIgheIcfz�]`rykI]`¯Ied]`k&�<gwz�aIgwe¿z�aI]���pfoq_`gheIv�oq]`vjgwpje1¥ g Q(N¿ g Q ¿ g QÀ ¨ ���<aI]�o�] g Q(cfedk g QÀ cfoq]Bz�aI]B_�p}pfoqkIgwedcfz|]�rnpj�´z|aI]�ih]`cfkdgweIv�cfeIk�z|oqcfghiwgheIvC]�kIvf]�r5pj�£z|aI]���pfoq_`gheIvCoq]`vjgwpje © ¸�e�\^cfrqiwp��m]`zycfi�Â rn]`²}sV]`oqgw{�]�eMz�r��g Q( cfeIk g QÀ cfoq]y]�­}¡Icfi�z�p;����{�{ÉcfeIk����5{�{^�}oq]`rqs ]�_`z|gh�f]�iw� © ¹ ¥ d Q ¨ gwrnc�z�gw{�]��TsV]`oqgwp}kIgh_0rqz|]`sm��¡IeI_�z|ghpfe;kI]�¯IeI]`k;cjr

¹ ¥ d�Q ¨ 3 ÌÑ� �Égw�W« D º
¥ d Q r �j�6��r ¨ ¿ �6��r� � �Égw�W« D º
¥ d Q r �j�6��r ¨ÂÁ �6��r ¥�ÌJ� ¨
�<aI]�o�]b« D ºBghr+c2oq]`rqgwkI¡dcfi���¡Ied_`z|ghpfe ©´� aI]B��cjiw¡d]0�f�6��r<ghrnz�aI]�sV]`oqgwp}k;pf�S�fx �!cjiwi�s ]�o�z�¡Io�¢dcfz|ghpfe;cjz<c2��o�]�­M¡d]`eI_���pf� § Q 3¹�j�¬ � � © º¤gwvj¡Ioq]Q��sIihpfz�r�z�aI][z�gw{�]��TsV]`oqgwp}kIgh_[rqz|]�s ��¡Ied_`z|ghpfe ¹ ¥ d Q ¨ �j]`oqr�¡drCz|gh{�] d Q ��pfom¯I�f][s ]�o�ghp}kIr © ¸�z�rqaIp��<rCz�aIcfzmz|ad]
sV]`oqz|¡Ioq¢Icfz�gwpjeIr+cjo�]0ghe}z|oqpMkd¡I_`]�k®z|pCz�aI]�rqz|]`cjkI�m¢Icfrq]0�Ip��?pfeIih���<ghz|adgwe^c�r�aIpjo�z<z�gw{�]-pf�¤�6��r+ghe^c2sV]`oqgwp}k®pj�S�j�6��r��}¢V]`_`cj¡Irq]
z|ad]0]`ih]`_`z�o�gh_=sI¡Iihr�]0¡dr�]�k�ghe;z|aI]0]�²MsV]`oqgh{�]�e}z|r<aIcjr+c�kI¡Ioqcfz|ghpfempf�P�6��r ©
� aI]=_`ghoq_`¡Iihcfo'��oq]`­}¡I]`ed_`��pj���jx �!cjiwi�sV]`oqz|¡do�¢Icjz|ghpfeIr<ghr<oq]`ihcfz|]�k�z�p�z|aI]0��oq]`­}¡I]�eI_`��¢M�

Ã Q 3¹�6Ä § Q ¥�Ìb� ¨
� aI]0_�gwoq_`¡Iihcfo'��oq]`­}¡I]�eI_`�}� Ã Q �}cjeIkmz|aI]0��oq]`­}¡I]�eI_`�}� § Q �}cjo�]=eIpjeI��kIgw{�]�eIr�ghpfedcfihg���]`k�cj_`_�pfoqkIgwedv-z�p

Ã 3 Ã Q ¬ Qt Q� ¥�ÌJ, ¨

h­3 �6Ä § Q � Q�q Q� t Q Ã� 3 Ã Q � Q�q Q� t Q Ã� ¥�Ì�� ¨

�
ln{�]`oqgh_`cfem¸�eIrqz|ghz|¡Iz�]�pf�Sln]�o�pjeIcf¡dz|gh_`r'cfeIk;l5r�z�o�pjeIcf¡Iz�gw_�r



õnö�õ5õ�÷£øbù£ú`û<üjýfýVþ ÿTý ����� �

5)ghz|a�z|aI]'kI]�¯IeIghz|ghpfeIr£pj�IÍ+]`�}eIpjiwkdrSe}¡I{-¢ ]�oI:ªcfeIk-z|aI]'kIgh{�]`eIrqghpfeIih]`rqr¤��o�]�­M¡d]`eI_��%hB��z|aI]'kIgh{�]`eIrqghpfeIih]`rqrP_�gwoq_`¡diwcjoS��oq]`­}¡I]�eI_`�
_`cje�cjiwrqp�¢ ]0]�²}sIo�]�r�rq]`k�cfr

Ã 3+:/h ¥�ÌJ� ¨
� aI]=sIoqpf¯Iih]=��¡IeI_�z|ghpfe;pf�Sz|aI]0rqz|oq]`cj{B�<ghr�]y�f]�iwp}_�gwz��CsV]`oqz|¡do�¢Icjz|ghpfeP��hB¥'¶ ½ ¨ �}_`cje�¢V]0]`²}sIoq]`rqr�]�k�cjr

hB¥'¶ ½ ¨ 3 | ¥��j�d� �f�O¶ � ½ | �f� � ����� �O¶ � ½ e Ì �d��ÌJ���b�O¶ Ã ½ ¨ �`� � �j��,���� ¥�Ìb� ¨
�<aI]�o�]=z|ad]0��cjo�ghcf¢diw]C¶ ½ gwrnkI]`¯Ied]`k;cfr

¶ ½ 3�� � ,j�f�j�����b� ��¥ g Q | g Q( ¨ �M¥ g QÀ | g Q( ¨ gw� g Q ¿ �f�j{�{��¥ g QÀ | g Q ¨ �M¥ g QÀ | g Q( ¨ gw� g Q Á �f�j{�{ ¥¦�f� ¨

¸�e^t!­ © ¥�Ìb� ¨ �dz|aI]-_`pfedr�z�cfe}z+pf�£� � �j��,�����gwryz|aI]-��cfih¡I]�pf�IhB¥'¶ ½ ¨ cfz8¶ ½ 3X� � ,j�f�f�����j�M�<aIgw_ba[gwr5¡Ir�]�k^z|p�eIpfoq{�cfihg���]�z|aI]-sIoqpf¯Iih]��¡IeI_�z|ghpfe © º¤ghvf¡Ioq]+��rqaIp��<ruz�aI]nsdo�pj¯Iiw]n��¡IeI_`z�gwpje~hB¥v¶ ½ ¨ cjeIk2z|aI]5��cfoqgwcj¢Iiw]$¶ ½ �<gwz�aIgheCz|aI]5��pfoq_`gheIv�oq]`vjgwpje © ¸�z!gwr!_`ih]`cfoqih�-rqaIp��<ez|adcfz�¢ pjz|aphB¥'¶ ½ ¨ cfeIkp¶ ½ cjo�]�r��}{�{�]`z|oqgh_��<ghz|aIghe¹z�aI]�oq]`vjgwpjeW����{�{ ¿ g Q ¿ ����{�{ ©&� ad]�eI]�vfcfz�gw�j]���cfih¡I]�r-pj�$hB¥v¶ ½ ¨gheIkIgh_`cfz�]0z|aIcjz<z|aI]0rqz|oq]`cj{B�<ghr�]y�f]�iwp}_�gwz��CsV]`oqz|¡do�¢Icjz|ghpfemgwrnz|p��4cfoqkIr'z|aI]0ih]`cjkIgwedv�]�kIvf]=pj�Pz�aI]0�Icfz<sdiwcjz|] © ¸�zncfihr�p�r�adp��<r<z|aIcjz
z|ad]0r�sV]`_�gw¯I_0�jz|aI��pfoqkI]�o���s pjiw�}eIpj{�gwcji sIoqpf¯diw]y��¡IeI_�z|ghpfe®{�cf¬j]`r'z|aI]0sV]`oqz|¡do�¢Icjz|ghpfemcfz<z�aI]0]`kIvj]`r�¥ g Q( cjeIk g QÀ ¨ r�{�p}pfz�a ©� aI]+sdo�pj¯Iiw]n��¡IeI_`z�gwpje�pj�V¢diwp��<gheIvf��rq¡I_`z�gwpje2s ]�o�z�¡Io�¢dcfz|ghpfeS� ¸ ¥'¶ Ã ¨ �jghr!z�aI]nrqcf{�]+cjru�<aIcjzu�4]+aIc��j]+¡Irq]`k2gheCz|aI]yoq]`_`]�sIz|gh�}gwz��rqz|¡IkI��pf�Pc2\^cf_ba����Ip�� p��j]`o4c2r�aIcjo�s��!]�kIvf]=z�p2�!cjiwi�¢Iihp��<gheIvf��r�¡d_`z|ghpfe ¼ �7�6GH�> �¾ �}g © ] © �

¸ ¥v¶ Ã ¨ 3 ½Ã®Å �>�7�>�>�
�f� � �j�O¶ �Ã | �f�d� �����b�K¶ �Ã e Ìb� � Ìs��� �O¶ ÃÃ gh�+¶ Ã ¿ Ì| �f� � �j�V¥�� | ¶ Ã ¨ � e �j�d� ����� �V¥¦� | ¶ Ã ¨ � | Ì �d��ÌJ��� �V¥¦� | ¶ Ã ¨ Ã gh��¶ Ã Á Ì

¥¦�VÌ ¨

�<ghz|a;z|aI]0��cjo�ghcf¢Iih]C¶ Ã ¢ ]�gweIv2]�²}sIo�]�r�rq]`k�cfr
¶ Ã 3 �V¥ g Q | g Q( ¨g QÀ | g Q( ¥¦�f� ¨

lnvjcfgheP�Sz|ad]�_�pfeIrqz|cjeMzBpf�<�d� �f��,����®gwe�t!­ © ¥¦�VÌ ¨ gwr�z|ad]���cfih¡I]�pf�<z|ad]�sIoqpf¯diw]C��¡deI_`z�gwpje¹cfz�¶ Ã 3 �d� ,f�f�j�����f���<adgw_ba�ghr�¡Ir�]�k
z|p;eIpjo�{�cjiwg��`] ¸ ¥v¶ Ã ¨|© º¤ghvf¡Ioq]C,�rqaIp��<ryz|aI]2sdo�pj¯Iiw]���¡IeI_�z|ghpfe ¸ ¥v¶ Ã ¨ cfeIk�z|aI]���cfoqgwcj¢Iih]�¶ Ã �<ghz|aIghe�z�aI]���pfoq_`gheIvmo�]�vfghpfe ©=� ad]¯Ivj¡Io�];rqaIp��<r�z|aIcjz ¸ ¥v¶ Ã ¨ gwr2cjeMz�gw��rq�M{�{�]`z�o�gh_m�<gwz�aIgweXz�aI]®o�]�vfghpfeF���&{�{ ¿ g Q ¿ ���C{�{ �<aI]`oq]`cjr�¶ ½ ghrCihgweI]�cfo ©�� ad]rqs ]�_`gh¯I_n�jz|aI��pfoqkI]`oq��s pjiw�}eIpj{�ghcfidsIo�pj¯Iih]+��¡IeI_�z|ghpfe�{�cj¬f]`r!z|aI]ysV]`oqz|¡Ioq¢Icfz�gwpje2cfz4z|aI]5]`kIvj]`r0¥ g Q( cjeIk g QÀ ¨ r�{�p}pfz�a © x5¡d]5z�pBz|ad]cfe}z�gw��r��}{�{�]`z�o�gh_=sIo�pjs ]�o�z���pf�Sz|aI]�sdo�pj¯Iiw]=��¡Ied_`z|ghpfeS�
z|ad]�eI]`zn{�cjr�r<�d¡I²�ghe}z|oqpMkd¡I_`]�kmz�p2z|aI]B¢ pj¡IeIkIcjo��Cihc��f]�o<gwr��`]`oqp�cfz<cjeM�
gheIr�z�cfe}z ©
¸�e�z|aI]n_`¡Ioqo�]�e}z£r�z�¡IkI�M�Ñ��pf¡Io!kIgh° ]�o�]�eMz£sdo�pj¯Iiw]<��¡deI_`z�gwpjeIrupj� z�]`{�s ]�o�cjz|¡Ioq]+sV]`oqz|¡Ioq¢Icjz|ghpfe�cfoq]'z|]`rqz|]�k ©P� aI]`�-cfoq]<kI]`¯deI]`k2cjr

¨ ½ ¥'¶ � ¨ � ¨ Ã ¥v¶ � ¨ � ¨ � ¥v¶ � ¨ �
cjeIk ¨ � ¥v¶ � ¨ �Io�]�r�sV]`_�z|gh�f]`ih� © º pfo ¨ ½ ¥'¶ � ¨ �
z|ad]0sIo�pj¯Iih]ypj�Pz�]`{�sV]`oqcfz|¡do�]0sV]`oqz|¡Ioq¢Icjz|ghpfemgwr+z�aI]0oq]`�f]�o�rq]pf��z|aI]yr�z�o�]�cf{-�<gwrq]+�f]�iwp}_�gwz���sV]`oqz|¡Ioq¢Icfz�gwpjeCvfgh�f]�e2¢}�2tu­ © ¥�Ìb� ¨ �jg © ] © �jz|aI]yz|]�{�s ]�o�cjz|¡Ioq]5sV]`oqz|¡do�¢Icjz|ghpfeCghr4s pjr�ghz|gh�f]5�<gwz�aIgwemz|ad]
��pfoq_`gheIv�oq]`vfghpfe ©

¨ ½ ¥v¶ � ¨ 3�¥¦�f� � �j�O¶ �� | �f�d� �����b�K¶ �� e Ì �d��ÌJ��� �O¶ Ã� ¨ �`�d� �f��,���� ¥¦��� ¨
� aI]�_`pjeIrqz|cfe}z=pf�!�d� �f��,�����gwr0z�aI]���cjiw¡d]�pj� ¨ ½ ¥v¶ � ¨ cjzC¶ � 3��d� ,f�j�f�����f�d�<aIgh_ba�ghr0¡Irq]`k¿z|p;eIpjo�{�cjiwg��`]�z|aI]�sIoqpf¯diw]���¡IeI_�z|ghpfe ©� aI]0��cfoqghcf¢Iih]Æ¶ � ghr<kI]�¯IeI]`k;]�²Mcj_`z�iw�Cz�aI]0rqcf{�]=cfr$¶ ½ ghemt!­ © ¥¦�f� ¨|©ºdpjo ¨ Ã ¥v¶ � ¨ �£z�aI]mz|]`{�sV]`oqcfz�¡Io�]msV]`oqz|¡Ioq¢Icfz�gwpje¹ghr�cfrqr�¡I{�]�k¹z|p&¢V]m¡deIgw��pjo�{�ih�ªkIghr�z�o�gh¢I¡Iz�]`k1�<gwz�aIgwe1z|ad]m��pjo�_�gwedv[oq]`vfghpfe ©� aI]�o�]���pfoq]M�jz|aI]0sdo�pj¯Iiw]=��¡Ied_`z|ghpfe;ghr+]`²}sIoq]`rqrq]`k�cjr

¨ Ã ¥v¶ � ¨ 3 ÌÑ� � ¥¦��� ¨
�<aI]�o�]C¶ � _`cje�¢V]0cfemcfoq¢Ighz|oqcfoqgwih�2kI]�¯IeI]`k;kIgh{�]`eIrqghpfeIih]`rqr<_`p}pfoqkIgheIcfz�] © lnr<cje;]`²}cf{�sIih]M�Mghz<_`cje�¢V]0kI]`¯deI]`k;cfr

¶ � 3 g Q | g Q(g QÀ | g Q( ¥¦�f� ¨

¸�e;z|aI]0z�aIgho�k;z|]�r�z'_�cfrq]M� ¨ � ¥'¶ � ¨ ghr<{�cfz|ad]`{�cfz�gw_�cfihiw�C]�²}sIo�]�r�rq]`kmcfr
¨ � ¥'¶ � ¨ 3�¥|Ì�� � | _`pfr�¥�Ä2¶ � ¨|¨ �`� ¥¦��, ¨

�<aI]�o�]C¶ � ghr<kI]`¯Ied]`k;cfr
¶ � 3 �V¥ g Q | g Q( ¨ �}¥ g QÀ | g Q( ¨ gh� g Q ¿ �j�f{�{�V¥ g QÀ | g Q ¨ �}¥ g QÀ | g Q( ¨ gh� g Q Á �j�f{�{ ¥¦��� ¨

�
ln{�]`oqgh_`cfem¸�eIrqz|ghz|¡Iz�]�pf�Sln]�o�pjeIcf¡dz|gh_`r'cfeIk;l5r�z�o�pjeIcf¡Iz�gw_�r



õnö�õ5õ�÷£øbù£ú`û<üjýfýVþ ÿTý ����� �

� aI]0��pj¡Io�z�a�sdo�pj¯Iiw]=��¡Ied_`z|ghpfe;pj�Pz�]`{�s ]�o�cjz|¡Ioq]=s ]�o�z�¡Ioq¢Icfz�gwpjeP� ¨ � ¥'¶ � ¨ �
gwr<]�²Msdo�]�r�rq]`kmcfr

¨ � ¥v¶ � ¨ 3
<7� § ¥��d� ,O��Ç � ¨ | <7� § ¥v¶ � ��Ç � ¨<7� § ¥¦�d� ,O� Ç � ¨ ¥¦��� ¨

�<aI]�o�]C<7� § ghr<z|aI]0]�o�oqpfo'��¡Ied_`z|ghpfe ©S� aI]0kIgh{�]�eIrqgwpjeIiw]�r�r<_�p}pfoqkIgwedcfz|];¶ � ghr+kI]`¯deI]`kmcfr
¶ � 3�� � , | �d� ,�� ��¥ g Q | g Q( ¨ �M¥ g QÀ | g Q( ¨ gw� g Q ¿ �f�j{�{��¥ g QÀ | g Q ¨ �M¥ g QÀ | g Q( ¨ gw� g Q Á �f�j{�{ ¥¦�f� ¨

¸�e®tu­}r © ¥¦��� ¨ cjeIk¹¥���, ¨ �}z|aI]Bz��!p2_�pfeIrqz|cjeMz�r��È<�� § ¥¦�d� ,O��Ç � ¨�¨ cfedk®�V�}cjo�]0¡Irq]`k;z�pCeIpfoq{�cfihg���]=z|aI]�sdo�pj¯Iiw]0��¡deI_`z�gwpjeIr © º¤ghvf¡Ioq]�5_`pj{�sdcfoq]`r'z|aI]0sdo�pj¯Iiw]=��¡Ied_`z|ghpfedr<pf�Sz|aI]0��pj¡Io<kIgh° ]�o�]�eMz'z�]`{�s ]�o�cjz|¡Ioq]=s ]�o�z�¡Ioq¢Icfz�gwpjeIr ©S� ad]y¯dvf¡Ioq]=r�aIp��<r'z�aIcfz<z�aI]0sIoqpf¯Iih]
��¡IeI_�z|ghpfeIrucfoq]4cjiwi
edpfoq{�cjiwg��`]�k-z�p0aIc��}gwedv5z�aI]<{�cf²}gw{-¡I{���cjiw¡I]�r£pf�£Ì ©¯� p��4]`�j]`o���z|aI]<]�eI]`oqvf�0ghe}z|oqpMkd¡I_`]�k�z�p=z|aI]+rqz|]�cfkI�B¢Icfrq]
�Ip��?aIcjr+z|aI]-{�cf²}gw{-¡I{ ��pfo ¨ Ã ¥v¶ � ¨ cfeIk[z|aI]�{�gheIgh{B¡I{���pfo ¨ � ¥v¶ � ¨ �d¢V]`_`cj¡Irq]�gwz5gwr5sIoqpfsVpfoqz|ghpfeIcji�z|p�z�aI]�cjo�]�c2r�¡Ioqoqpf¡IeIkd]`k¢}�Cz|ad]0sIo�pj¯Iih]y��¡deI_`z�gwpjemcjeIk;z|aI] g Q cf²}ghr ©
¸�e®xypfeIvCcjeIk�@}aIpjeIvVÂ r ¼ �>��¾ e}¡I{�]`oqgw_�cfiPr�gh{B¡Iihcfz�gwpjeIr+pj�£z|oqcfeIrqgw]�e}z<vfoqp��<z|a®ghe®cC\^cf_ba¹Ì �C¢Vpf¡IeIkdcfoq��ihc��f]`onp��f]`oncC¢Iih¡Ie}z

ih]`cfkdgweIv-]`kIvj]M�jz��4pBz��}s ]�r'pf���jx�rq¡Ioq��cf_�]noqpf¡IvjaIeI]`rqru{�p}kI]�iwr'cfoq]nghe}z|oqp}kI¡I_`]�k © ¸�e�z�aI]5¯do�rqz!rq¡Ioq��cf_�]noqpf¡IvjaIeI]`rqru{�p}kI]�iß�MgheIaIpj�
{�pfvj]`eI]�pf¡Ir'�4cfihiw��eIpfoq{�cfiV�f]�iwp}_`ghz��2ghr<cfsIsIihgh]`kmpfemz|aI]0rq¡Ioq��cf_`]y�<ghz|a;z|aI]={�cfrqr<_`pjeIrq]`oq��cjz|ghpfeC¢V]`gheIv�]`ed��pfoq_`]`k © �Spf{�s pjeI]`e}z�r
pf�Sz|ad]0o�cjeIkIpf{�ih�2kIghr�z�o�gh¢I¡Iz�]`k;r�{�cjiwi�gheIaIpj{�pjvf]�eI]`pj¡Ir'�f]`ihp}_`ghz��C_`cje�¢V]0]`²}sIoq]`rqrq]`kmcfr

t Q·ÈÉsÊËÊ 3 µ § ¥ g Q r � Q ¨vÌ Q rqgwe$Í² Q·ÈÉsÊËÊ 3 µ § ¥ g Q r � Q ¨'Ì Q _`pfr¯ÍÎ Q·ÈÉsÊËÊ 3¹�
¥0�f� ¨

�<aI]�o�] µ ghr<z|aI]0cj{�sdiwghz|¡Ikd]ysdcfoqcf{�]`z�]`o'�<aI]`oq]`cjr Ì Q ghr<z|aI]=gheIaIpf{�pjvf]`ed]`pf¡dr4�4cfihih�TeIpjo�{�cji �j]`ihpM_�gwz�� © lnr<c�o�cjeIkIpf{,��¡IeI_`z�gwpje
¢V]`z��4]`]`e)¥ | Ìj�´Ì ¨ � § ¥ g Q r � Q ¨ aIcjryz�aI]2sIoqpfsV]`oqz��®pf� § ¥ g Q r � Q ¨ 3��V��]�eI��pfoq_`gheIvmz|aI]�{�cfrqr0_`pjeIr�]�o���cjz|ghpfe[_�pfeIkdgwz�gwpje ©�� ad]
cfedvfih]Cpf�$ÍCghr�kI]`¯Ied]`k¹¢V]`z��4]`]�eªz|aI]mz|cjeIvf]�e}z|ghcfiukdgwoq]`_�z|ghpfeªpf�<z�aI]mr�¡Ioq��cf_�]Ccfedk�z|aI] g Q cf²}ghr © ln_`_�pfoqkIgheIv^z|p�z|aIghr�{�p}kI]�iß�
gheIaIpf{�pjvf]`ed]`pf¡dr��4cfihiw��eIpfoq{�cfij�f]`ihp}_`ghz��=gwrSkIgho�]�_`z|ih�=cfsIsdiwgh]`k-z|pyz|aI]4o�pj¡Ivfa0�4cfihi����<aIgw_baBgweIkdgw_�cfz|]�r¤z|aIcjzPz�aI]!rqsV]`_`gh¯I_4o�pj¡IvfadeI]`rqr
vf]�pf{�]`z�o���eI]`]�kIrnz�pC¢V]B_`pjeIrqgwkI]�o�]�k;gwe®e}¡I{�]`oqgh_`cfiPr�gh{B¡diwcjz|ghpfeIr ©
� p��4]`�f]�o��
gwz+ghrnadcfoqk®��pfone}¡I{�]�o�gh_`cji�r�gh{B¡diwcjz|ghpfeIr+z�pC¡Irqgwedv
vfoqghk�rqz|oq¡I_`z�¡Ioq]`r<cfz�z|cj_baI]`kmz|p�z|ad]0vf]`pj{�]`z|oqgh]`r'pf�S_`pj{�sdiw]�²Co�pj¡IvfadeI]`rqr']`ih]`{�]`e}z|r ©
� aI]=rq]`_`pjeIkmr�¡Ioq��cf_�]=o�pj¡IvfaIed]`rqr4{�p}kI]�i�gwrnkI]`oqgw�j]`km�<gwz�a;z|aI]0cjr�rq¡I{�sIz|ghpfempf�Srq{�cjiwi�ad]`ghvfa}z'pf�Sz|aI]0oqpf¡IvjaIeI]�r�r']`ih]`{�]�eMz�r ©

xy¡I]�z|p�z|aI]�]�²}gwrqz|]�eI_`]0pj�Soqpf¡dvfaIeI]�r�r��}z�aI]��4cfihi�r�¡do���cj_`]0_baIcjeIvf]�r<��o�pj{Ï� Q 31�2z�pC� Q 3 µsÐÑ Q ¥ g Q r � Q ¨ �
�<aI]�o�] ÐÑ Q ¥ g Q r � Q ¨ gwrncvfgh�f]�eC��¡IeI_�z|ghpfeCoq]`sdo�]�r�]�eMz�gwedv�z|aI]ysIoqpf¯Iih]npj��o�pj¡IvfadeI]`rqru]�iw]�{�]�e}z|r ©�� ad]nsIcjo�cj{�]�z|]�oupf� µ ghr!¡dr�]�k�z|p-cfkMP|¡dr�z!z|aI]yaI]`ghvfa}z ©�� ad]sIa}�}r�gh_`cji�eIpfed�Trqiwghsm_`pfedkIgwz�gwpjeIr<pf�P�f]�iwp}_`ghz��Cpjemz�aI]0oqpf¡Ivja��4cfihi�cfoq]
t Q ¥ g Q r µsÐÑ Q ¥ g Q r � Q ¨ r � Q ¨ 3¹�² Q ¥ g Q r µJÐÑ Q ¥ g Q r � Q ¨ r � Q ¨ 3��Î Q ¥ g Q r µJÐÑ Q ¥ g Q r � Q ¨ r � Q ¨ 3¹�

¥0�VÌ ¨
~nedkI]`o-z|aI]2ihgwed]`cfoBcfrqr�¡I{�sIz�gwpje¿pf�'r�{�cjiwih�Tad]`ghvfa}z=o�pj¡IvfaIed]`rqr0]`ih]`{�]`e}z|r���¢ pj¡IeIkIcjo���_`pfedkIgwz�gwpjeIr�pje&z�aI]Coqpf¡Ivja¿�!cjiwi´_�cfe¿¢V]
z|oqcfedr���]�o�oq]`k�z|p2z|ad]0¡IeIkIghr�z�¡Ioq¢ ]�kmrq¡Ioq��cf_�]y¢}�Cc � cfih�fpjo4]�²}sIcfeIrqghpfeP�Mg © ] © �

t Q ¥ g Q r � r � Q ¨ 3 | µsÐÑ Q ¥ g Q r � Q ¨x� ´ �� » ��Ò » � ¼ "² Q ¥ g Q r � r � Q ¨ 3 | µsÐÑ Q ¥ g Q r � Q ¨n� i �� » �NÒ » � ¼ "Î Q ¥ g Q r � r � Q ¨ 3 | µJÐÑ Q ¥ g Q r � Q ¨ � · �� » � Ò » � ¼ "
¥0�f� ¨

¸�e�pfoqkI]`o£z�p=gwe}�f]�r�z�gwvjcfz�]4z�aI]<]`°V]`_�z´pf�Vz|ad]`oq{�cji
�Icfz£sdiwcjz|]<¢Vpf¡IeIkdcfoq��_`pjeIkIghz|ghpfeIr´pje-z�aI]+oq]`_�]`sIz�gw�}ghz���z|p0oqpf¡IvjaIeI]�r�r¤]`ih]`{�]�eMz�r��
¢Vpfz|a2ghrqpfz|ad]`oq{�cjiIcfedk�cjkIghcf¢Icjz|gh_<z|]`{�sV]`oqcfz�¡Io�]<_�pfeIkdgwz�gwpjeIr´cfoq]<_`pjeIrqgwkI]�o�]�k © º pfo´rq{�cfihiw��aI]�gwvjaMz£oqpf¡dvfaIeI]�r�r���z|ad]+z|]�{�sV]`oqcfz�¡Ioq]
_`pjeIkIghz|ghpfeIr<pje�oqpf¡dvfam�!cjiwi�cjo�]y]`²}sIoq]`rqr�]�k�cjr

� Q ¥ g Q r µsÐÑ Q ¥ g Q r � Q�¨ r � Q�¨ 3 � Q·ÈÉsÊÓÊ gwrqpfz�aI]`oq{�cfi�M���MÔË�M�MÕ Ö>×Ø �MÔÓ���6Õ ÙJ�7ÚHÕ ÙJ��Ú� » � 3¹�,cjkIghcf¢Icjz|gh_
¥0��� ¨

§Igh{�gwihcfoqiw�}�Mz|aI]0z�]`{�sV]`oqcfz|¡do�]=_`pjeIkIghz|ghpfeIrn_`cfem¢V]0z|oqcfeIrq��]`oqo�]�k�z�p�¡deIkIghr�z�¡Io�¢V]`k®rq¡Ioq��cf_�]5cjr<��pfihiwp��<r�Ê
� Q ¥ g Q r � r � Q ¨ 3 � Q·ÈÉsÊËÊ | µJÐÑ Q ¥ g Q r � Q ¨n�M���� » �AÒ » � ¼ " ghr�pjz|aI]�o�{�cfi

�M���MÔÓ���®Õ " Õ ÙJ�'Ú� » � 3 | µsÐÑ Q ¥ g Q r � Q ¨ ��Û>���� » �>ÛAÒ » � ¼ " cfkIghcf¢Icjz|gh_
¥0��� ¨

�
ln{�]`oqgh_`cfem¸�eIrqz|ghz|¡Iz�]�pf�Sln]�o�pjeIcf¡dz|gh_`r'cfeIk;l5r�z�o�pjeIcf¡Iz�gw_�r



õnö�õ5õ�÷£øbù£ú`û<üjýfýVþ ÿTý ����� Ì �

¸�e�tu­}r © ¥0�f� ¨ cfedk;¥0��� ¨ ��cfihi
kI]`oqgh��cjz|gh�f]�rPpje-z�aI]'o�ghvfa}z|��aIcjeIkI��r�ghkI]upj�I]`­}¡Icjz|ghpfeIr¤cjo�]4_`cjiw_�¡Iiwcjz|]�kB¡Irqgwedv5z�aI]'¡IeIkIghr�z�¡Ioq¢ ]�k�rqz|]�cfkI�
¢Icjr�]=�Ip�� © ºd¡do�z�aI]`oq{�pfoq]M� � Q·ÈÉsÊËÊ gwe;tu­}r © ¥���� ¨ cfeIk�¥0��� ¨ cjo�]=z|ad]0�!cjiwi�z�]`{�s ]�o�cjz|¡Ioq]=pf�P¡IeIkIghr�z�¡Ioq¢ ]�k®r�z�]`cfkd�C¢Icfrq]=�Ip�� ©ºdpjo<z|aI]=rqz|cjz|ghpfeIcjo��Coqpf¡dvfaIeI]�r�r']�iw]�{�]�e}z|r<_`pjeIrqgwkI]�o�]�k�ghem_`¡Ioqo�]�e}z4sdcfsV]`o��Mz|aI]0��¡Ied_`z|ghpfe®pj� ÐÑ Q ¥ g Q r � Q ¨ ghr+kI]�¯IeI]0cjr

ÐÑ Q ¥ g Qxr � Q ¨ 3 ÐÑ Q ¥v¶ � ¨ _`pjr�¥�) Q � Q ¨ ¥0�f� ¨
�<aI]�o�]b) Q gwrnz|aI]��4c��f]=e}¡I{-¢ ]�o+gwe®rqsIcjeM�<ghrq]ykdgwoq]`_�z|ghpfe ©´� aI]���¡IeI_�z|ghpfe ÐÑ Q ¥'¶ � ¨ cjeIk;z|aI]B��cjo�ghcf¢diw]%¶ � cjo�]0kI]�¯IeI]�k®r�gh{�gwihcfo<z�ptu­}r © ¥���� ¨ cfeIk�¥¦�f� ¨�©P� aI]`��cfoq]5]�²Msdo�]�r�rq]`kmcfr

ÐÑ Q ¥v¶ � ¨ 3�¥¦�f� � �j�O¶ �� | �f�d� �����b�K¶ �� e Ìb� � Ìs��� �O¶ Ã� ¨ �`�d� �f��,���� ¥0��, ¨

¶ � 3ª� � ,j�f�j�����b� ��¥ g Q | g Q( ¨ �M¥ g QÀ | g Q( ¨ gw� g Q ¿ �d� ����Ìb�f�j{�{��¥ g QÀ | g Q ¨ �M¥ g QÀ | g Q( ¨ gw� g Q Á �d� ����Ìb�f�j{�{ ¥0��� ¨
� aI]5_`p}pfoqkIgheIcfz�]`rupj��z|aI]yih]`cfkdgweIvBcfeIk�z|oqcfghiwgheIv�]�kIvf]�rupf��z|aI]5o�pj¡IvfaIed]`rqru]`ih]`{�]�eMz�r!gheCrqz|oq]`cj{B�<ghr�]+kdgwoq]`_�z|ghpfeP� g Q( cjeIk g QÀ �jcfoq]]`­}¡Icji£z|p��d� �VÌ �f��{�{ cfeIk&�d� �f��{�{^��o�]�r�sV]`_�z|gh�f]`ih� ©�� aI]�_`pjeIr�z�cfe}z=pf�!�d� �f��,����Cghr0z|ad]���cjiw¡I]�pj� ÐÑ Q ¥'¶ � ¨ cfzC¶ � 3��d� ,f�f�j�����f��<aIgh_baCghr!¡Irq]`k2z�pBeIpjo�{�cjiwg��`]+z�aI]nsdo�pj¯Iiw]n��¡IeI_`z�gwpje © º¤gwvj¡Ioq]Ü�BrqaIp��<ruz�aI]nsdo�pj¯Iiw]n��¡IeI_`z�gwpje ÐÑ Q ¥'¶ � ¨ cfeIkCz�aI]n��cjo�ghcf¢Iih]�¶ � pf��z|ad]oqpf¡IvjaIeI]`rqr']`ih]`{�]`e}z<ghe;r�z�o�]�cf{B�<ghrq]5kIghoq]`_`z�gwpje ©

Ý Þ K � ÇSU ��� FdLPR+ßmE � �fÇ ��� ETH L �
� © Ìáà � K}FIR\â � F � K4ãSH
J
� aI]��fxµrqz|]`cjkI�;¢Icfrq]��Ip���p��f]�onz|ad]��dcfzysIiwcjz|]�gwryrqgw{-¡Iiwcjz|]�k[¢}�®r�pjiw�}gheIv�z�aI]�z��!pj�TkIgh{�]`eIrqghpfeIcjiP_�pf{�sIoq]`rqr�gh¢Iih]B«nc��}gh]`oq�

§Iz�pf¬f]�ru]�­M¡dcfz|ghpfedr´�<gwz�a�c�_�pf{-¢Igwedcfz|ghpfe�pj��c�¯I��z|ad�Tpjo�kI]�ourqaIp}_b¬}�T¯Iz�z|gheIv�¯Iedgwz�]nkIgh° ]�o�]�eI_`]n{�]�z|aIp}k�cfeIk2c�rq]`_�pfeIkd�Tpjo�kI]�o �<± x
rq_baI]`{�] © ¸�e0z|aI]´ih]`cjkIgheIv<]`kIvj]£o�]�vfghpfeP� z|aI]�o�]u]`²}gwrqz|r�c<r�gheIvf¡diwcjo�s pjgwe}z�cjz�z|aI]´z�gwsBpf�Mz|aI]´sdiwcjz|]M�`�<aIgh_ba0�<gwihifghe}z|oqp}kI¡I_`]£e}¡I{�]�o�gh_`cji
gheIr�z�cf¢Ighihgwz��-gw��z|ad]+¯I��z|ad�Tpjo�kI]�o´rqaIp}_b¬M��¯Iz�z|gheIv0{�]`z|adpMk2ghr´¡Irq]`k�z�p�r�gh{B¡diwcjz|]<z|ad]+�Ip�� ©�� aI]`oq]`��pjo�]}��z|aI]n_`pf{�sI¡dz|cfz�gwpjeIcfi
kdpf{�cfghe
��pfo2z�aI]®¯I��z�aI�Tpjo�kd]`o2rqaIp}_b¬M��¯Iz�z|gheIv�{�]�z|aIp}kXr�z�cfoqz|r2cjz g Q 3,� � �j�f�j�[{ cjeIk1]`eIkIr�cfz g Q 3 �d� ��� �[{^�!_`pfoqoq]`rqs pjeIkIgheIv[z�p:ä3ÉÌs�f�d� ���;cjeIk�:å3æ�����f�d� ������oq]`rqs ]�_`z|gh�f]�iw� © ¸�eªcf_`z�¡Icfi!r�gh{B¡diwcjz|ghpfeIr���z�aI]�_�pf{�sI¡Iz�cfz|ghpfedcfi´kIpj{�cfgheªgwr-kIgw�}ghkI]`kªghe}z|pÈÌ ��`pjeI]`r<�<ghz|a;c�z|pjz|cji�pf�¯���J��,-vjo�ghk�sVpfghe}z|r+ghe�rqz|oq]`cj{B�<ghr�]ykIgho�]�_`z�gwpje ©S� aI]=e}¡I{B¢V]`o<pj�Pvjo�ghk�sVpfghe}z|r+ghe��4cfihih�TeIpjo�{�cjiVkdgwoq]`_�z|ghpfe
ghr2Ì �VÌ�¢ ]���pfoq] g Q 3��d� �f�j�C{Ácfedk1Ì��s,�cj��z|]`oyz|adcfz=s pjr�ghz|ghpfe © ºdpfoqz��}�TpjeI]BsVpfghe}z|r=cfoq]B¡dr�]�k[ghe�z�aI]-p��j]`oqiwcjs®o�]�vfghpfe^¢V]`z��4]`]�e
z��4pBeI]�gwvjaM¢VpfoqgheIv��`pjeI]`r��f�<aIgw_ba�gwr4sIoqp��f]`k2z�pB¢V]5rq¡IÄ�_`gh]`e}z4z|p-{�cj¬f]5z|aI]5r�pjiw¡Iz�gwpjeCcf_�_`¡Ioqcfz�]+cfedkCr�{�p}pfz�a��<ghz|aIghe�z�aI]n�<adpfih]
kIpj{�cjgwe © l5e^]`²}sVpfeI]�e}z|ghcfi�rqz|oq]`z�_baIgheIv2��¡IeI_�z|ghpfe^ghrn¡Irq]`k®ghe^z�aI]��4cfihiw��eIpfoq{�cfi�kIghoq]`_`z�gwpje®z|pC_�iw¡dr�z�]`on{�pjo�]0sVpfghe}z|rngheIrqgwkd]Bz|ad]
¢Vpf¡IeIkdcfoq�2iwc��j]`o ©
� emz|aI]=pjz|aI]�o4adcfeIkP�Mz�aI]=vfoqgwk�s pjgwe}z�r<cfoq]5¡Iedgw��pjo�{�ih�CkIghr�z�o�gh¢I¡Iz�]`kmgwemr�z�o�]�cf{-�<gwrq]5kdgwoq]`_�z|ghpfe ©P� aI]=rqsIcfz�gwcji
_`pje}�f]`oqvf]�eI_`]npf��z�aI]yo�]�r�¡Iihz|r'¢Icjr�]�k�pje�z�aIgwr'vjo�ghk�rqz|oq¡I_`z�¡Ioq]5aIcjr'¢ ]�]`em]`��cfih¡Icfz�]`k�¢M��vfoqgwkCoq]`¯deI]`{�]`e}z'rqz|¡IkIgh]`r'z�p�]�eIrq¡Io�]yz|ad]
vfoqghk�gheIkI]�s ]�eIkI]`ed_`]0pf�Sz|ad]0¯I��z|aI��pfoqkI]�o<r�aIp}_b¬}��¯Iz|z�gweIv�rqgw{-¡Iiwcjz|ghpfeIr ©
ºdpjo�z|ad]u¯Ioqr�z¯�`pfed]´pf�
z�aI]´rqaIp}_b¬M��¯Iz�z|gheIv+_`cjiw_�¡Iihcfz|ghpfedr��`z|aI]!gwediw]�z�_`pjeIkIghz|ghpfeIrPcfoq]£pf¢Iz�cfgheI]`k0��oqpf{�z|ad]uoq]`rq¡Iiwz�r�pj�Mz�aI]urq]`_�pfeIkd�

pfoqkI]�o �<± xÁr�adpM_b¬}��_`cjsIz|¡IoqgheIv^rq_baI]`{�]m�<aIgw_ba1ghr2¡Ir�]�k¹z�p&rqgh{B¡Iihcfz�]�z�aI];r�z�]`cfkd�ª¢Icfrq]��dp��¶gwe1c&r�{�cfihi<oq]`vfghpfe¹gweI_�iw¡dkIgwedv
z|ad]�ih]`cfkdgweIv[]`kIvj] © º pfoBpjz|aI]�o8��pfeI]�r��PgheIiw]�z-_�pfeIkdgwz�gwpjeIrBcjo�]Cghe}z|]�o�sVpfihcfz�]`kª��oqpf{�z|aI]�o�]�r�¡Iihz|r�pf�'z�aI]�sdo�]��Mghpf¡dr��`pjeI] ©;� ad]
_`pj{�sI¡Iz|cjz|ghpfeIcji¤kIpf{�cfghe&��pfo=z|aI]2rq]`_�pfeIkd�Tpjo�kI]�o �<± x¶r�_bad]`{�]-rqz|cjo�z�r=cfz g Q 3 | �d� �f�j�f�C{ cfeIk�]`eIkdr0cfz g Q 3��d� �f���f��{ ©
� aIoq]`]0rq]`z�r+pf�¤vfoqghkmrqz|oq¡I_�z|¡Ioq]`r<cjo�]0¡Irq]`k;z�pC_baI]`_b¬�z|aI]�vjo�ghk;gwedkI]`sV]`eIkd]`eI_�]�pf�¤z|ad]�e}¡I{�]`oqgw_�cfi�oq]`rq¡Iiwz�r © º¤gwvj¡Ioq]y��_`pf{�sIcjo�]�r
z|ad]-kI]�eIrqgwz��;_`pje}z|pf¡do�rypf�£�Ip���¯d]`ihk[rqgw{-¡Iiwcjz|]�k^¢Icfrq]`k[pfe[z�aI]�z|aIoq]`]-r�]�z|r=pf�£vjo�ghk^rqz|oq¡I_`z�¡Io�]�r © ¸�zyr�aIp��<ryz|adcfzyz|aI]�kIcfrqaIkIpjz
_`pje}z|pf¡do�r'cfvjo�]�]5�4]`ihi��<ghz|a;z|aI]0kdcfrqaI]`km_`pjeMz�pf¡Ioqr4�<aI]`oq]`cjr<z|aI]��CaIc��f]ykIghr�_�o�]�sIcfed_`gh]`r'�<gwz�a;z|aI]0rqpfihgwkm_`pje}z|pf¡do�r ©�� adgwr+¯dvf¡Ioq]
gheIkIgh_`cfz�]`r¤z|adcfz¤z|aI]'vjo�ghkBrqz|oq¡I_`z�¡Ioq]4pj�I�f��Ìç��Ì��s,<gwr¤]�eIpf¡IvjaBz�py]�eIrq¡Io�]4z|ad]4vjo�ghkBgheIkI]�s ]�eIkI]�eI_`] ©¯� p��!]��f]�o���z|ad]4vjo�ghkBrqz|oq¡I_�z|¡Ioq]
pf�<ÌJ,�Ì$�[Ì �VÌngwr<z�pMp2_�pfcjo�rq]nz�p2cf_baIgh]`�j]5rqsIcfz�gwcjiwih�C_�pfe}�f]�o�vj]`kCe}¡I{�]`oqgh_`cfi�oq]`rq¡Iihz|r ©
º¤gwvj¡Ioq]`r5Ì ��cfeIk[ÌjÌ'rqaIp��Èz�aI]nkd]`eIrqgwz���cfedk2�!cjiwih�Tedpfoq{�cjiI�f]�iwp}_�gwz��-_`pfe}z�pf¡Ioqr´pf��z�aI]nrqz|]�cfkI��¢Icjr�]<�Ip��Xp��j]`o´z�aI]n�Icjz´sIihcfz�]

pf¢dz|cfgheI]�k���oqpf{Éz|aI]0rq]`_�pfeIkI��pfoqkI]�o �<± x r�_bad]`{�]=cfeIk;z|ad]0¯I��z|aI��pfoqkI]�o<r�aIp}_b¬}��¯Iz|z�gweIv�{�]`z�aIp}kP�}oq]`rqs ]�_`z�gw�j]`ih� ©P� aI]0�Ip���¯I]`ihk
gheI_`ih¡IkIgheIvCz�aI]Bih]`cjkIgwedv2]`kIvj]�gwrnr�gh{B¡Iihcfz�]`k®¢}�mz|aI] �<± x rq_baI]�{�]}�
�<aIghih]�z|aI]-�Ip���¯I]`ihk^cf��z�]`o g Q 31�d� �f�f�j��{Éghrnrqgw{-¡Iihcfz|]�k
¢}�Bz�aI]+rqaIp}_b¬M��¯Iz�z|gheIv={�]�z|aIp}k ©P� aI]�r�]<¯dvf¡Ioq]`r´rqaIp��Èz|aIcjz´kI]`edr�ghz��BcjeIk��!cjiwih�Tedpfoq{�cji}�f]`ihp}_`ghz��B_�pfe}z|pj¡Io�r¤pj�Vz�aI]<z��4p0{�]�z|aIp}kIr
aIc��j]�cCvfp}p}k®cfvjo�]�]`{�]`e}z<eI]�cfo5z|aI]-iw]�cfkIgheIvC]�kIvf]�pj�£z|aI]-¢I¡I°V]`oqgwedv�oq]`vfghpfeS�
�<aIgh_ba®gwedkIgw_�cfz�]`ryz|aIcjznz|ad] �<± x³rqpfih¡Iz|ghpfeIr5cfoq]
cf_�_`¡Ioqcfz�]�]`eIpj¡Ivfa¿z|p®¢V]2¡Irq]`kªcjr0gweIih]`zB_`pfedkIgwz�gwpjeIr���pjo0z|aI]C¯d��z|aI��pfoqkI]`o0rqaIp}_b¬}�T¯dz|z|gheIv®rqgw{-¡Iihcfz|ghpfe¿ghe¿z|aI]C¯do�rqz$�`pjeI] ©�� ad]
rq{�cjiwi�kdgwrq_`oq]`sIcjeI_`gh]`r4pf�Pz|aI]0_�pfe}z|pj¡Ioqr!eI]�cfo'z|ad]0¢ p��·rqaIp}_b¬2cfoq]ykI¡I]0z|p��}ghr�_�pf¡Ir']`°V]`_�z © 
']`_�cf¡Irq]ypf��z�aI]=�}gwrq_`pjr�ghz��M�jz|ad]y¢Vp��
rqaIp}_b¬[aIcjrBc®¯IeIghz|]�z|aIgh_b¬}eI]`rqrB��pjo �<± x rqgw{-¡Iiwcjz|ghpfeP���<aIghiw]�gwz-gwr-gweI¯deIgwz�]`ih��z�aIghe���pfo-z|aI]CrqaIp}_b¬}�T¯dz|z|gheIv®rqgw{-¡Iihcfz|ghpfe ©�� ad]
_`pj{B¢IgheIcjz|ghpfe®pf�£z�aI]�r�aIp}_b¬}��¯Iz|z�gweIv�{�]�z|aIp}k^cjeIk^z�aI] �<± x rq_baI]�{�]-aIcfrycfihrqp2¢ ]�]`e[��cjiwghkIcfz�]`k^ghe^_�cfrq]`rnpj�£r�¡ds ]�o�rqpfeIgh_�cjeIk
a}�}s ]�o�rqpfeIgh_yr�z�]`cfkd��¢Icjr�]=�Ip��<r'¢}��\^cCèé@}aIpfedv ¼ �7��¾ cjeIk�5&cfedv;èé@}aIpjeIv ¼ �> |¾¦©
º¤gwvj¡Ioq]mÌb��r�adp��<r5z�aI]-sdo�]�r�rq¡Ioq]B_`pje}z|pf¡do�r5pf�´z�aI]-rqz|]�cfkI�®¢dcfrq]B�Ip���rqgw{-¡Iihcfz|]�k[¢}�®z|ad]-¯I��z�aI��pfoqkI]`oyr�adpM_b¬}��¯Iz|z�gwedv�¯Iedgwz�]

kIgh° ]�o�]�eI_`]�{�]`z�aIp}k ©�� aI]2¡Isds ]�o0¢ pj¡IeIkIcjo��^pj�!z�aI]��Ip���¯d]`ihk&oq]`sdo�]�r�]�eMz�r=z|aI]2¢Vp���rqaIp}_b¬^gheIkI¡I_�]`k&¢M��z|aI]�kIghrqsIiwcj_`]�{�]�e}z
z|adgw_b¬}eI]�r�rypf�£z�aI]B¢Vpf¡IedkIcfoq�;iwc��j]`o ©'� aI]Bihp��4]`on¢Vpf¡deIkIcfoq�mgwryz|aI]�rq¡Io���cj_`]�pj�£z|aI]��IcjznsIihcfz�] © l�sIcjo�z5pf�£z|ad]-sIoq]`rqrq¡Io�]B¯I]`ihk

Ìb�
ln{�]`oqgh_`cfem¸�eIrqz|ghz|¡Iz�]�pf�Sln]�o�pjeIcf¡dz|gh_`r'cfeIk;l5r�z�o�pjeIcf¡Iz�gw_�r



õnö�õ5õ�÷£øbù£ú`û<üjýfýVþ ÿTý ����� ÌjÌ

��oqpf{ g Q 3X� � ���2{Éz�p g Q 31� � ���2{�gwr5cf{�sIihgw¯I]�k^z|p�r�aIp��?_�iw]�cfoqiw��z|aI]-sIo�]�r�rq¡Ioq]0_`pjeMz�pf¡Ion�<gwz�aIgwe[z|aI]-¢ pj¡IeIkIcjo��miwc��j]`o © ¸�z
ghr+eIpfz�gw_�]`k;z|adcfz<sIoq]`rqr�¡do�]=ghr<cfsIsIoqp�²}gw{�cjz|]`ih�Cc�_`pjeIrqz|cfe}z'cf_�o�pjr�r'z�aI]�¢Vpf¡IeIkdcfoq�Ciwc��j]`o'cfedkmcjiwpjeIv�z|aI]0\[cf_bamiwgheI]`r��}�<aIgh_ba;gwr
_`pjeIrqgwrqz|]�eMzn�<gwz�a®z|aI]-z|aI]�pfoqgw]�r+pf�¤z|ad]B¢Vpf¡IeIkdcfoq��ihc��f]`on�Ip���cjeIk®gheM�}ghr�_�gwk®rq¡IsV]`oqr�pjeIgh_0cf]`oqp}kI�}eIcf{�gh_`r © l<z5cC¯I²}]`k®ihp}_`cjz|ghpfe
¥�_�pfeIrqz|cje}z g Q ¨ �fsIoq]`rqr�¡Ioq]'¢ ]�aIgheIk2z|aI]nr�aIp}_b¬-gwr!aIgwvjaI]`ouz|aIcje2z|aIcjz£pfe2z|ad]+�IcfzusIiwcjz|]<kI¡d]+z|p�z�aI]+]�²Mghrqz|]`ed_`]<pf�Vz|ad]n¢Vp��ÈrqaIp}_b¬ ©
º¤gwvj¡Ioq]�ÌJ��r�adp��<r<z|aI]�sdo�]�r�rq¡Ioq]ykdgwrqz|oqgw¢d¡Iz|ghpfeIrnpfe;z|aI]B�Icfz<sIihcfz�]�cfedkm¢V]`adgweIk®z�aI]�¢Vp���rqaIp}_b¬Cpj¢Iz|cjgweI]�k;¢M��z|aI]B¯I��z|aI��pfoqkI]�o
rqaIp}_b¬M��¯Iz�z|gheIv�{�]�z|aIp}k © «n]`cjo5z�aI]�iw]�cfkIgheIvm]`kIvj]M�Vz�aI]`oq]-]�²}gwrqz|r=vfoq]`cjznsIoq]`rqrq¡Io�]-vfoqcfkIgh]`e}zy��pfo=z|ad]-e}¡I{�]`oqgh_`cfi¤oq]`rq¡Iihz��V�<aIgh_ba
ghr�_`cj¡Ir�]�k¿¢M�[z|aI]Cghe}z|]�o�cj_`z|ghpfe&¢V]`z��4]`]`e¿z�aI]CgheM�}ghr�_�gwk¿pj¡Iz|]�o0�Ip�� cjeIk¿z|aI]2�}ghr�_�pf¡IrB¢ pj¡IeIkIcjo��^ihc��f]�o © º o�pj{À¡Isdr�z�o�]�cf{Áz�p
kIp��<eIrqz|oq]`cj{^�Sz|aI];pf¡dz|]`oq���Ip��Iêf¢Vpf¡IedkIcfoq�}�Tihc��f]�oyghe}z|]�o�cj_`z|ghpfe¹¢ ]�_`pf{�]�r��4]`cj¬f]�oB�<ghz|a1z|aI];¢Vp��¶r�adpM_b¬¿{�p��}gwedv[c��4c�����oqpf{
z|ad]-¢Vpf¡IedkIcfoq�;iwc��j]`o © l5ryc�o�]�r�¡diwz��Vz|aI]�sIoq]`rqr�¡Ioq]�cjsIsIoqpfcf_bad]`rnc�_`pjeIr�z�cfe}zn��cjiw¡I]���¡Ioqz|aI]�o=kIp��<eIrqz|oq]`cf{ �<ghz|a[z�aI]�sIo�]�r�rq¡Ioq]
vfoqcfkdgw]�eMz4kI]�_`oq]`cfrqgheIv © lnvfcjgweS�MºSghv © Ìs�BrqaIp��<r'z|aIcjz'z|aI]=sIoq]`rqr�¡do�]y¢ ]�aIgheIk�z�aI]=r�adpM_b¬2ghr<aIghvfaI]�o'z|aIcje�z�aIcfz'pfe�z|aI]=sIihcfz�]=cfz4c
¯I²}]`k;ihp}_`cfz�gwpje¿¥¦_`pjeIr�z�cfe}z g Q ¨|©
¸�eªpfoqkI]�oBz|p[]`��cfih¡Icfz�]Cz|ad]�cj_`_`¡do�cj_`�^pj�<eM¡d{�]�o�gh_`cjiurqgw{-¡Iihcfz|ghpfeS��z�aI]�rqz|]�cfkI�&¢Icjr�]C�dp��³rqgh{B¡Iihcfz�]`kª¢}�¿z|aI]�¯I��z|aI��pfoqkI]�o

rqaIp}_b¬M��¯Iz�z|gheIv^{�]`z�aIp}k¹ghr-_�pf{�sIcfoq]`kª�<ghz|aÈz|aI]�]`²}sV]`oqgw{�]`e}z�cfi4o�]�r�¡Iihz|r © l5_`_�pfoqkIgwedv^z|p�\^cfrqiwp��&]`z-cfi © Â r�]`²}s ]�o�gh{�]`e}z|r��Sz|ad]
]`°V]`_�z+pf�¤z�aI]0gwe}�}ghr�_�gwk©êj�}gwrq_`pj¡Ir<gwe}z�]`oqcf_`z�gwpje;gwr+rqz|oqpfedv��<ghz|adgwe^z�aI]�oq]`vjgwpje�� � ��{�{ìë g Q ëf���2{�{ © º¤gwvj¡Io�]�Ìs��r�aIp��<rnz|aIcjz
sIoq]`rqr�¡do�]'pfe�z�aI]+�Icjz´sIihcfz|]<cjeIk2¢V]`aIgheIk2z|ad]+r�adpM_b¬BaIc��f]<ihcfoqvf]'vfoqcfkdgw]�eMz�r£¡IsIrqz|oq]`cj{�pf�Vz|ad]+iwp}_�cfz|ghpfe�pj� g Q�3¹�f�={�{®�f�<aIgh_ba
ghrn_`pjeIrqgwrqz|]�eMzn�<gwz�a®z|aI]-]`²}s ]�o�gh{�]`e}z|r © \^pfoq]�_�pf{�sIcfoqghr�pjeIr<pf�¤z|ad]Brqz|]`cjkI��¢dcfrq]��Ip���¢ ]�z��!]�]`e^e}¡I{�]`oqgh_`cfi�r�gh{B¡Iihcfz�gwpjeIr+cjeIk
\^cjr�ihp��;]`z=cfi © Â r0]`²}sV]`oqgw{�]�eMz�r=aIcfk&¢ ]�]`e&{�cfkI]�ghe�cmsIoq]`�}gwpj¡Ir=sIcfsV]`o ¼ �>��¾¦© ¸�z=ghr0��pf¡Iedk�z�aIcfz=z|ad]�e}¡I{�]�o�gh_`cjiSoq]`rq¡Iihz|r0cjvfoq]`]
�4]`ihi��<gwz�amz�aI]0]`²}sV]`oqgw{�]�eMz�cfi�oq]`rq¡Iihz|r ©
xy¡I]�z�p¿z|aI]m��cf_�z�z�aIcfz�z�aI]��dp��¶¯I]`ihk1pfe¹c&�Icjz-sIihcfz�];gwr�gheIkI]`sV]`edkI]`e}z�pf�+rqsIcjeM�<ghrq]�_�pMpjo�kdgweIcjz|]}�Sz|aIoq]`]��TkIgh{�]`eIrqghpfeIcji

rqz|]`cjkI�^¢Icjr�]��Ip�� gwr0]�²}z|]`edkI]`k¿��oqpf{À�jx ¢Icfrq]��Ip�� © º¤gwvj¡Io�]�r�ÌJ�;cfedkXÌ �mrqaIp�� z|aI]2sIoq]`rqrq¡Io�]�_`pje}z|pf¡do�r=ghe&rqsIcjeM�<ghrq]-cjeIk
rqz|oq]`cf{-�<gwrq]<_`oqpfrqrq�Trq]`_�z|ghpfeIr¤pf��z�aI]��jx ¢Icjr�]<�Ip��X]�²Mz�]`eIkd]`k2��oqpf{³�fx rqz|]�cfkI��¢Icjr�]<�Ip�� © ¸�eCº¤ghv © Ìs�V�ÑsIo�]�r�rq¡Ioq]'_`pfe}z�pf¡Ioqr´ghe2c
_`oqpfrqrq�Trq]`_�z|ghpfe�gwr4r�gh{�gwihcfo!z|p-z|aIpjr�]+pj���fx�¢Icfrq]+�Ip��XcjrurqaIp��<e2gwe�ºSghv © Ìb����g © ] © �jsIoq]`rqrq¡Io�]<ghr4c�_`pjeIr�z�cfe}z´cj_`oqpfrqr´z|aI]5¢ pj¡IeIkIcjo��
ihc��f]`o4cfedk�cfihpfedvBz|ad]y\[cf_ba�ihgheI]`r © ¸�e�º¤ghv © Ìb���fsdo�]�r�rq¡Ioq]nghr4c�_`pjeIrqz|cfe}z4gwemrqsIcfe}�<ghr�]5kIgwoq]`_�z|ghpfeP�j¢V]`_�cf¡Irq]5z�aI]=¢Icfrq]y�Ip��·p��f]�o
c��dcfzysIiwcjz|]�gwrygheIkI]`sV]`edkI]`e}z=pf�´rqsIcjeM�<ghrq]B_`p}pjo�kIgheIcjz|] © 
'pfz�a^¯Ivf¡do�]�r5rqaIp���z|adcfz��Vcjz5c�¯I²}]`k�iwp}_`cjz|ghpfeÈ¥¦_`pjeIr�z�cfe}z g Q ¨ �Vz|ad]
sIoq]`rqr�¡do�]=¢V]`aIgheIk®z|ad]�r�adpM_b¬�gwrnaIgwvjaI]`onz|aIcje®z|aIcjz<pfe;z|aI]BsIiwcjz|]�kd¡I]0z|pCz�aI]0]`²}ghr�z�]`eI_�]�pf�Sz|ad]�¢ p���rqaIp}_b¬��
�<aIgw_ba;gheIkIgh_`cjz|]`r
z|adcfzI�fx�¢dcfrq]y�dp�� ghr+r�¡d_`_`]�r�rq��¡Iihiw��]`²}z|]�eIkI]`k;��oqpf{¶�jx rqz|]`cjkI�C¢Icjr�]=�Ip�� ©
� © � ¢�YPF � FI� � K � E ��� ET� � H�í � HVÇPLSRPF � â�î�UGF�âdK � LPH � [ªFIU
[ªH�RPK
� aI]+_badcfoqcf_`z�]`oqgwrqz|gh_`r£pj��¢ pj¡IeIkIcjo��}��iwc��j]`o£�4c��f]<{�p}kI]`r!pf��z�aI]n\^cj_ba��d� �f���Ip��Xpje2c��Icfz!sIihcfz|]ngwr4r�z�¡IkIgh]`kC¢}����§ � ¢dcfrq]`k

pfe®c2{-¡Iihz|gh�TkIpj{�cfghe®r�sV]`_�z|oqcfi�{�]`z�aIp}k®pf�¤\^cjiwgh¬ ¼ �>��¾¦©!� aI]��P§ � _`p}kI]��4cfr+�<oqghz|z|]�e®¢}��\^c2cjeIk�@}aIpjeIv ¼ �7"q¾¦©!� aI]��f]�iwp}_�gwz��}�
sIoq]`rqr�¡do�]}�fcjeIk;z|]�{�sV]`oqcfz�¡Ioq]ykdgwrqz|¡Ioq¢IcjeI_`]�r<cfoq]5oq]`sIoq]`rq]`e}z�]`km¢M��aIcfoq{�pfeIgh_=�!c��j]`r4pf�Sz|aI]0��pjo�{

ït ï² ïÎ ïz ï�
3

ðt ¥�� ¨ð²�¥�� ¨ðÎ ¥�� ¨ðz ¥�� ¨ð� ¥�� ¨
< ( ÔËñ�ò0�nó\ô�ò�Ù �Kõ ò0ö�Ú ¥0��� ¨

� aI]�sIcfoqcf{�]�z|]`oqrnpj�Ü&È÷ncjeIk4)�÷ycfoq]��4c��f]Be}¡I{-¢ ]�o5_�pf{�sVpfeI]�eMz�r5ghe[rqz|oq]`cj{B�<ghr�]-cfeIk[r�sIcje}�<gwrq]BkIghoq]`_`z�gwpjeIr��dcjeIk Ã ÷5gwr=z|ad]_`ghoq_`¡Iihcfo-��o�]�­M¡d]`eI_�� © ºdpjoBz��4pf��kIgw{�]�eIr�ghpfedcfiu�4cfihi4s ]�o�z�¡Io�¢dcfz|ghpfedr��¯)�÷43µ� © §I¡I¢Irqz|ghz|¡dz|gheIv¿kIgwrqz|¡do�¢IcjeI_`]�r-pj�<tu­ © ¥���� ¨ cjeIk
z|ad]5�jx�rqz|]�cfkI��¢Icjr�]5�Ip��·ghe}z|pBz�aI]y_`pf{�sIoq]`rqrqgw¢Iih]nihgheI]`cjo�g��`]�kC«nc��}gh]`oq�T§Iz�pf¬j]`ru]�­}¡Icfz�gwpjeIr��fcfe�pfoqkIgwedcfoq�M��kIgh° ]�o�]�e}z|ghcfih�T]�­M¡dcfz|ghpfe
rq�Mrqz|]�{¶ghr+cf_baIgh]`�j]`kP�jg © ] © �

¥vø º Ãºn� Ã e�ù
º
ºs� eLú ¨'û 3¹� ¥0�f� ¨

�<aI]�o�] û gwr=z�aI]-kdgwrqz|¡Ioq¢IcjeI_`]��f]�_`z|pjonkI]�¯IeI]�k�¢}�Wo ðtçr ð² r ðz r ð� r ðÎ w ©5� aI]�_`p}]`Ä�_�gw]�eMz5{�cfz|oqgh_`]`r=pj�£l���
�� cfeIkX�Xcfoq]Bvjgw�j]`e^ghe\^cjiwgh¬�Â r+sdcfsV]`o ¼ �>��¾ © ¸�e®rqsIcfz�gwcji�r�z�cf¢Ighihgwz���cfeIcjiw�}rqgwr��}z|ad]0z��!p2sIcjo�cj{�]`z|]�o�r�� Ã ÷<cfeIk�)È÷��Icfoq]yrqsV]`_`gh¯I]�k®cfr<oq]`cfi�eM¡d{B¢V]`oqr ©¤� ad]rqz|oq]`cf{-�<gwrq]4�!c��j]ue}¡I{B¢V]`o��9&È÷���gwr£c=_�pf{�sIih]`²0e}¡I{B¢V]`o£cjeIk�r�pjiw�j]`kBcjr¤z|aI]<]�gwvj]`e}��cfih¡I]!pj�dz�aI]'pfoqkIgwedcfoq�M��kIgh° ]�o�]�e}z|ghcfih�T]�­M¡dcfz|ghpfe
rq�Mrqz|]�{ ©S� aI]=_`pf{�sIih]`²��!c��j]5e}¡I{-¢ ]�o�&�÷<_`cfe;¢V]0]`²}sIoq]`rqr�]�k�cjr

& ÷ 3�& � e �J&È( ¥0�f� ¨
�<aI]�o�]C&È(Sgwr<z�aI]=iwp}_`cji�vfoqp��<z|a�o�cjz|] © l?¢Vpf¡IeIkdcfoq�M��ihc��f]`o!�!c��j]5{�p}kI]=ghr<¡IeIrqz|cf¢diw]=�<aI]�eA&È(¾ë1���<ad]`oq]`cfr4ghz<gwr<rqz|cj¢Iiw]=�<aI]�e&È(¾ü¹� ©S� aI]0o�]�cfi�sIcjo�z���& � �}gwrnz|aI]=ihpM_�cfi��4c��f]5e}¡I{B¢V]`o+�<adgw_bam_`cjem¢V]0¡Irq]`kmz|p2kI]�¯IeI]=z|ad]0iwp}_`cji�sIaIcjr�]0�j]`ihpM_�gwz���Ê

¦C3 Ã ÷& � ¥0�VÌ ¨
ÌfÌ

ln{�]`oqgh_`cfem¸�eIrqz|ghz|¡Iz�]�pf�Sln]�o�pjeIcf¡dz|gh_`r'cfeIk;l5r�z�o�pjeIcf¡Iz�gw_�r



õnö�õ5õ�÷£øbù£ú`û<üjýfýVþ ÿTý ����� Ì �


'pfz�a�z�aI]0�!c��j]5e}¡I{-¢ ]�o+cfedk�z�aI]0sIaIcjr�]=�f]�iwp}_�gwz��C_�cfem¢ ]0¡dr�]�kmz�p�gwkI]�e}z|gh����z|ad]0¢ pj¡IeIkIcjo��}��iwc��j]`o4�!c��j]5{�p}kI] ©
� aI]=rqz|]`cjkI�C¢Icjr�]=�Ip���eI]`]�kI]`k;��pjo<z|aI]0�P§ � cjeIcfih�}r�ghr'_`cje�¢V]0pf¢Iz�cfgheI]`k;]�gwz�aI]`o<¢}�Ce}¡I{�]`oqgh_`cfihih�Cr�pjiw�}gheIv�«nc��}gw]�o���§Iz�pf¬f]�r

]`­}¡Icjz|ghpfeIrnpfo<¢}��_�pf{�sI¡Iz�gweIv�c2r�]�iw����r�gh{�gwihcfo<¢Vpf¡deIkIcfoq�}�Tihc��f]�o'r�pjiw¡Iz�gwpje © l5iwz�aIpf¡dvfa®z|ad]0eM¡d{�]�o�gh_`cji�oq]`rq¡Iiwz<ghrn{�pjo�]=cf_�_`¡Ioqcfz�]
z|adcfe;z|aI]=rq]`ih���Trqgh{�ghihcfo<rqpfih¡Iz|ghpfeP�Mghz<ghr<gweI_�pfe}�f]�eIgh]`e}z'z|p�¡Irq]0eM¡d{�]�o�gh_`cji�r�z�]`cfkd�C¢Icfrq]=�Ip�� ��pjo<z|aI]0�P§ � cjeIcfih�}r�ghr'cfz<rq]`oqgw]�r'pf�
ihpM_�cfz�gwpjeIr ©P� aI]�o�]���pfoq]M�jz|ad]0r�]�iw����r�gh{�gwihcfo<¢Vpf¡deIkIcfoq�}�Tihc��f]�o!rqpfih¡Iz�gwpje�ghr<¡Irq]`k;gwe;z�aI]0r�z�¡IkI�Cpj�P�P§ �B©
º¤gwvj¡Ioq]�ÌJ,CrqaIp��<r5z|aI]-r�z�o�]�cf{B�<ghrq]��f]�iwp}_`ghz��mcfeIk^z�]`{�sV]`oqcfz|¡do�]-sIo�pj¯Iih]`rnghe^z�aI]-�4cfihih�TeIpjo�{�cji�kIgho�]�_`z|ghpfe®cjznz�aI]-ihp}_`cjz|ghpfe

pf� g Q 3 � � Ì �f�¿{ ¥':ý3 Ìs���������fÌ ¨�©)� aI][_`¡Ioqo�]�e}z2eM¡d{�]�o�gh_`cjinrqpfih¡Iz|ghpfedrCcfoq]®_`pj{�sdcfoq]`kX�<gwz�a·z|ad]^_`pjo�oq]`rqs pjeIkIgheIv¿r�]�iw���
rqgw{�ghiwcjon¢Vpf¡IeIkdcfoq�M��ihc��f]`o'rqpfih¡Iz|ghpfedrnghe^z|aI]-¯Ivf¡do�] ©4� aI]�_`pjo�oq]`rqsVpfeIkIgheIv2sIoqpf¯diw]�rnpf�¤¯Ioqrqz|�ucjeIk^rq]`_�pfeIkI��pfoqkI]�o<kI]`oqgw��cjz|gh�f]`rnpf�
rqz|oq]`cf{-�<gwrq]y�f]`ihp}_`ghz��Ccfedkmz�]`{�sV]`oqcfz|¡do�]=cfoq]y_`pf{�sIcjo�]�k�ghe;º¤gwvjr © Ì��ncjeIkªÌJ�V�Moq]`rqsV]`_`z�gw�j]`ih� ©S� aI]�r�]=z�aIo�]�]=¯Ivf¡Ioq]`r<rqaIp���z|aIcjz
z|ad]-rq]`ih���Trqgh{�ghihcfon¢Vpf¡deIkIcfoq�}�Tihc��f]�o+rqpfih¡Iz|ghpfe^cjvfoq]`]�r+�f]�o��m�!]�iwiS�<ghz|a[z�aI]�_`¡Ioqo�]�e}zne}¡I{�]`oqgw_�cfiPr�pjiw¡Iz�gwpje ©n� aI]BpjeIiw�;]�²M_�]`sIz�gwpje
ghr�z|aI]�r�{�cfihiukdgw°V]`oq]`eI_�]2gweªz�aI]Crq]`_�pfeIkI��pfoqkI]�oykd]`oqgw��cfz�gw�j]`r0pj�4z�aI]Crqz|oq]`cj{B�<ghr�]��f]�iwp}_�gwz��^cjeIkªz|]�{�s ]�o�cjz|¡Ioq]2eI]`cjo�z|ad]C]`kIvj]
pf�4z|ad]2¢ pj¡IeIkIcjo��^ihc��f]�o © ¸�z��4cfr0z�]`rqz|]�k&¢}��\^c;cfeIk+@}aIpjeIv ¼ �7"q¾ z�aIcfz0z�aI]2iwgheI]�cfo0rqz|cf¢dgwihgwz���_baIcfoqcf_�z|]�o�ghr�z�gw_�r=¢Icfrq]`k&pfe¿z|ad]
rq]`ih���Trqgw{�ghiwcjo+¢Vpf¡IeIkdcfoq�M��ihc��f]`o'rqpfih¡Iz|ghpfe®�4]`oq]0�f]�o���_`ihpfrq]�z|p2z�aIpfrq]�¢Icjr�]�k®pfe;z|aI]-e}¡I{�]`oqgw_�cfi�{�]`cje;�Ip��?r�pjiw¡Iz�gwpjeP�
cjiwz�aIpf¡dvfa
z|ad]�pj¡Iz|]�o����Ip��Iêj¢ pj¡IeIkIcjo��}��iwc��j]`o<gheMz�]`oqcf_�z|ghpfe[ghr0eI]�vfih]`_`z�]`k&gwe&z|ad]2r�]�iw����r�gh{�iwghcfo=¢Vpf¡IedkIcfoq�}�Tihc��f]�onrqpfih¡Iz|ghpfe ©B� aI]�o�]���pfoq]M�Vz|ad]
rq]`ih���Trqgw{�ghiwcjo´¢Vpf¡IeIkdcfoq�M��ihc��f]`o£rqpfih¡Iz�gwpje�ghr4cf_`_�]`sIz�cf¢Iih]<z|pB¢ ]5¡Ir�]�k2z|p�ghe}�f]�r�z�gwvjcfz|]<z�aI]n_badcfoqcf_`z�]`oqgwrqz|gh_`r£pj��z|aI]5¢ pj¡IeIkIcjo��}��iwc��j]`o
�4c��f]y{�p}kI]�r<gwe;z�aIgwrnsIcfsV]`o ©
º¤gwvj¡Ioq]�Ìb�2rqaIp��<r+]`ghvf]�e}��cjiw¡d]0r�sV]`_�z|oqc2pf�¤z|aI]B¢ pj¡IeIkIcjo��}��iwc��j]`o'�!c��j]={�p}kI]�rn��pjo+cC_`cjr�]0�<ghz|a®kdgw{�]`edr�ghpfeIih]`rqrn��oq]`­}¡I]�eI_`�

pf�2h­3¹��� � ���;�;Ìb��� � ¥ § Q 3�Ìb�j�B¬ � � ¨ cjz g Q 3¹�d��ÌJ�f�B{ ¥v:­3 Ìb��,��Ñ� ��� ¨|©�� aIghr<��o�]�­M¡d]`eI_��2gwr'z|ad]5rq]`_�pfeIk�aIcfoq{�pfeIgh_npj��z|ad]
�fx?�4cfihi sV]`oqz|¡do�¢Icjz|ghpfe ©P� aI]5¯Ivf¡do�]5r�aIp��<r4z|ad]5�4c��f]+rqsV]`_`z�o�c-_`pjo�oq]`rqs pjeIkIgheIv�z�pB��cfrqz4cf_`pj¡Irqz|gh_n{�p}kI]M�j�fpjo�z�gw_�gwz���pjou]`e}z�o�pjsM�
{�p}kI]M� cfedk^r�ihp��?cf_�pf¡Irqz|gh_�{�p}kI] ©n� aI]Bz��4pCkIghrq_`oq]`z|]-{�pMkd]`rygwe^z�aI]�¯Ivf¡Ioq]�{�cfoq¬f]�k®¢}�m_�gwoq_`ih]`r5cfoq]�{�p}kI]Bº)cjeIk^{�p}kI]B§P�
�<aIgh_ba®gwrn��cjiwghkIcjz|]`k;¢}�mz|aI]�_�pfoqo�]�r�sVpfedkIgwedv-]�gwvj]`eI��¡Ied_`z|ghpfedrnpf� t ° � cfeIk z ° � cfr+rqaIp��<e;gwe;º¤ghvfr © �f��cjeIk®�VÌ ©£� aI]0z��4p2¯Ivf¡do�]�rrqaIp���z�aIcfz5z|aI]B]`ghvf]`ed��¡IeI_`z�gwpjeIrncjo�]0cjsIsIoqp�²}gw{�cfz�]`ih�C]`­}¡Icji�z�p	�`]�o�p2pj¡Iz+pf�¤z�aI]�¢Vpf¡IeIkdcfoq��ihc��f]�o��M�<aIgh_ba®gheIkIgh_`cfz�]`r5z|aIcjznz|ad]
z��4pmkdgwrq_`oq]`z�]-{�p}kI]`rB]`²}gwrqz=gwe¿z�aI]�¢ pj¡IeIkIcjo��^ihc��f]�o © \^p}kI]2º ghr0c;r�z�cf¢Iih]�{�pMkd]M���<adgw_ba&�!cjr=_`cfihih]`k&\^p}kI]2¸n¢}�^\^c;cjeIk@}aIpjeIv ¼ �>"MGs��½G¾�©=� aIghr0{�p}kI]�pfoqghvfgheIcfz�]`ry��o�pj{ z|aI]���cfrqz5cj_`pj¡Ir�z�gw_�rqs ]�_`z|oq¡I{ pje[z|ad]�ih]`��z=rqgwkd]-pj�´z|aI]�¯Ivj¡Ioq]Bcfedk�sIcjr�rq]`ryz|ad]
]`e}z�o�pjsM�BcfeIk2�jpfoqz|gh_`ghz���r�sV]`_�z|oq¡I{�cjz´z|ad]+_`]�eMz�]`o£cjr´kIgh{�]�eIrqgwpjeIiw]�r�ru��o�]�­M¡d]`eI_��BgheI_`oq]`cjr�]�r © \^p}kI]+§�pfoqgwvjgwedcfz|]�r£��o�pj{�z�aI]+rqiwp��
cf_�pf¡Irqz|gh_=r�sV]`_�z|oq¡I{,pje�z�aI]0oqgwvjaMz'rqgwkd]0pf�Sz|aI]0¯Ivj¡Ioq] © ¸�z<¢ ]�_`pj{�]�r+¡IeIrqz|cj¢Iih]yghe;_`]�o�z�cfghe�oqcfeIvj]=pf��kdgw{�]`edr�ghpfeIih]`rqr<��oq]`­}¡I]`ed_`� ©
� aI]0¯Ivj¡Ioq]ycjiwrqp�r�aIp��<r'z�aIcfz<{�p}kI]0§;cfz'z|ad]0��o�]�­M¡d]`eI_��Cpf� § Q 3 Ì �f��¬ � �=ghr+¡IeIrqz|cj¢Iiw]=cjz g Q 3¹�d��ÌJ�j�-{É�<gwz�a*&È(¾ëÈ� ©
ºdpjo¤aM�}sV]`oqr�pjeIgh_!¢Vpf¡IedkIcfoq��ihc��f]`oS�Ip��B��{�p}kI]<§�gwr£z�aI]<kIpj{�gheIcjeMz¤gheIrqz|cf¢dgwihgwz��B�!c��j] ©�� ad]`oq]`��pfoq]M��_badcfoqcf_`z�]`oqgwrqz|gh_`rSpf� {�pMkd]

§2ghrupf��_�o�ghz|gh_`cjidgh{�sVpfoqz|cjeI_`]<z�p�¡IeIkd]`oqr�z�cfeIk2oq]`_�]`sIz�gw�}ghz��Bcfedk2z|oqcfeIrqgwz�gwpje2{�]`_baIcjeIgwrq{�r © º¤gwvj¡Ioq]<�f�0rqaIp��<r´z|ad]nkIgh{�]`eIrqgwpjeIih]`rqr
sIaIcjr�]��f]�iwp}_�gwz��®pj�´{�pMkd]�§&cfzyz��4p�ihp}_`cfz�gwpjeIr=pf� g Q 3 � � Ì �f��{ÁcfeIk g Q 3��d��Ìb�j��{Ácjrycm��¡IeI_�z|ghpfe&pf�!z|aI]�kIgh{�]`eIrqgwpjeIih]`rqr
_`ghoq_`¡Iihcfo���oq]`­}¡I]�eI_`� Ã ©;� ad]�z|ado�]�]CkIcfrqaI]�k�iwgheI]�rBoq]`sIoq]`rq]`e}z�z�aI]�kIgh{�]`eIrqghpfeIih]`rqrBsIadcfrq]��f]�iwp}_�gwz�gw]�rBpf�'��cjr�z-cf_`pj¡Irqz|gh_C{�pMkd]¥v¦W3 Ì e ¤æ� ½� ¨ �P�fpjo�z�gw_�gwz���pfo�]�e}z|oqpfs}�[{�p}kI]�¥'¦_3 Ì ¨ ��cjeIkªrqiwp��³cf_�pf¡Irqz|gh_2{�pMkd]&¥v¦W3 Ì | ¤æ� ½� ¨ �Po�]�r�sV]`_�z|gh�f]�iw� ©�� ad]
]`²}_�]`ihiw]�eMz4cfvjo�]�]`{�]`e}z4pf��z�aI]=sIaIcjr�]y�f]�iwp}_`ghz|gh]`r'cjz4kdgw°V]`oq]`e}z4iwp}_`cjz|ghpfeIr'gheIkIgh_`cjz|]`r<z�aIcfz4z|ad]0sIaIcfrq]y�f]`ihp}_`ghz���gwr<cjsIsIoqp�²Mgh{�cfz�]`ih�
c���¡IeI_�z|ghpfe;pf� Ã pjeIiw� ©S� aI]=¯Ivf¡do�]=_`ih]`cjo�ih�CrqaIp��<r'z|aIcjz<{�pMkd]0§mpjo�ghvfgheIcjz|]`r4��oqpf{,rqihp��·cf_�pf¡Irqz|gh_={�p}kI] ©
º¤gwvj¡Ioq]2���^rqaIp��<r�z�aI]�vjo�p��<z�a&oqcfz�]`r-pf�'{�pMkd]�§ªcfz-z|aI]�r�cj{�]�r�]�zBpf�'ihp}_`cfz�gwpjeIrBcjr�c^��¡Ied_`z|ghpfe¹pf�<z|ad]�kIgh{�]`eIrqgwpjeIih]`rqr

_`ghoq_`¡Iihcfo£��oq]`­}¡I]�eI_`� Ã ©�� ad]<aIpfoqg���pfe}z|cji
kIpfz�z|]�k2iwgheI]+rqz|cjeIkIr´��pjo´z|aI]neI]`¡Iz�o�cjiI{�p}kI]`r=¥v&È(Â3�� ¨|© ¸�e2º¤gwv © ������z|ad]+vfoqp��<z|a�o�cjz|]�rpf� {�pMkd]<§-pj�dz|ad]<z��!p=ihpM_�cfz�gwpjeIr¤cfvfoq]`]4�4]`ihiß��cjeIk�z|aI]���cfoq]'cfsIsIoqp�²}gw{�cjz|]`ih�=��¡IeI_�z|ghpfeIr´pj� Ã pfeIih� © \^p}kI]'§�gwr£¡Iedr�z�cf¢Iih]'gwe�z|ad]oq]`vfghpfe���o�pj{ Ãçþ 3¹�d� �f���f���'z|p ÃçþHþ 3��d��ÌJ����,f� © º pfo<¡IeIrqz|cj¢Iih]5{�p}kI]0§P�Mghz'gwr<cjiwrqp-edpfz|gh_`]�k�z�aIcfz'z�aI]0vfoqp��<z|aCoqcfz�]=¡IsIrqz|oq]`cf{pf� Ã 3¹�d� �f�j�Bghr<{B¡I_ba�iwcjo�vj]`o4z|aIcje�z�aIpfrq]=cfoqpf¡IeIk�cfeIkmkIp��<eIrqz|oq]`cj{³pj��ghz ©S� aIghr<gheIkIgh_`cfz�]`r<z�aIcfz'{�p}kI]5§mghr<{�pjo�]y¡IeIrqz|cj¢Iih]cfoqpf¡deIk;cfeIk®kIp��<edr�z�o�]�cf{,pj� Ã 31�d� �f�f� ©£� aI]BsIcfoqcf{�]`z�]`oqr Ãçþ cfeIk ÃÂþ>þ cfoq]0_`cjiwih]`k®z�aI]�
'o�cjeI_ba;¸'cfeIk4
'oqcfeI_ba;¸|¸'eI]�¡Iz|oqcfisVpfgheMz�rBpj�<{�p}kI]�§ ©�� ad]C¯Ivf¡do�]CrqaIp��<r�z�aIcfz-{�pMkd]C§�ghrBrqz|cf¢diw]C¡dsIr�z�o�]�cf{�pf�ÿ
'o�cjeI_ba¿¸0eI]`¡dz|oqcfiusVpfghe}z�cfedkªkIp��<eIrqz|oq]`cf{
pf�

'o�cjeI_ba�¸�¸5ed]`¡Iz�o�cji£s pjgwe}z ©�� ad]�ihp}_`cjz|ghpfeIr0pj�uz|ad]%
4oqcfed_ba�¸5cfeIk_
'o�cjeI_ba[¸�¸5ed]`¡Iz�o�cji£s pjgwe}z|r0ghe g Q _�p}pfoqkIgwedcfz|]}���<aIgh_ba
_baIcjeIvf]�r4�<ghz|a;kIgh°V]`oq]`e}z<kIgh{�]�eIrqgwpjeIiw]�r�r<��oq]`­}¡I]�eI_`gh]`r��M_`cje�¢V]0_`cjiw_�¡Iihcfz|]�k�¢}�

g´Qþ 3 ¥ Ãçþ ��h ¨ Ã:/< Q� ¥0�f� ¨

g´QþHþ 3 ¥ ÃçþHþ ��h ¨ Ã:/< Q� ¥0��� ¨
tu­}¡Icjz|ghpfeIr�¥0�f� ¨ cjeIk¿¥0��� ¨ rqaIp��<r'z|adcfz'�<aI]`e;º�gheI_�o�]�cfrq]`r��fz�aI]=_`pjo�oq]`rqs pjeIkIgheIv g Qþ cjeIk g QþHþ kI]`_�o�]�cfrq] © ¸�e�pjz|aI]�o<�!pjo�kdr��jz|ad]
'o�cjeI_baC¸!cfeIk�
4oqcfed_ba�¸|¸!eI]`¡dz|oqcfi�s pjgwe}z'{�p��f]5¡IsIrqz|oq]`cf{ �<ad]`emº�gwed_`oq]`cfrq]`r ©�� cj¢Iiw]2Ìniwghr�z�r<z|aI]=ihp}_`cfz�gwpjeIr4pf��z�aI]/
'o�cjeI_baC¸
cfedk�
'oqcfeI_bam¸|¸4eI]`¡dz|oqcfi�sVpfgheMz�r�� g Qþ cjeIk g QþHþ �M��pjo+z|ad]0¢Icfrq]5��oq]`­}¡I]�eI_`��cfeIkmghz|r+¯Ioqrqz0Ìs��aIcfoq{�pfeIgh_`r ©
� © � Þ K}�fK�� � E±T�E � â � H R ß J�FIUTU��´K ��� Ç ��� F � ETH L �
� aI]yo�]�_`]�sIz|gh�}gwz���oq]`rq¡Iiwz�r!pj��z|ad]5a}�}s ]�o�rqpfedgw_5¢ pj¡IeIkIcjo���ihc��f]`o4z|p-�fx?�4cfihiVsV]`oqz|¡do�¢Icjz|ghpfeIr4cfoq]nsdo�]�r�]�eMz�]`kCghe�z�aIghr4rq]`_�z|ghpfe ©

ºdpjo�_�gwedv[sV]`oqz|¡Ioq¢Icfz�gwpjeIr�cfoq]�gheMz�o�p}kI¡d_`]`k¹z|p&z|aI]mr�z�]`cjkI�¿¢Icfrq]��dp�� z|aIoqpf¡Ivja�c[rqihpfz�pfe�z�aI];sIiwcjz|]��<gwz�aÈz�aI]�ih]`cjkIgheIv[cjeIk

Ìb�
ln{�]`oqgh_`cfem¸�eIrqz|ghz|¡Iz�]�pf�Sln]�o�pjeIcf¡dz|gh_`r'cfeIk;l5r�z�o�pjeIcf¡Iz�gw_�r



õnö�õ5õ�÷£øbù£ú`û<üjýfýVþ ÿTý ����� Ìs�

z|oqcfghihgweIv-]`kIvj]`r4cfz g Q( 3W���-{�{ cfeIk g QÀ 3L���+{�{ © §IsV]`_�gw¯d_`cfihih�M�jr�gh²2_`cjr�]�r!pj���!cjiwi�sV]`oqz|¡Ioq¢Icjz|ghpfeIr4cfoq]n_�pfeIrqgwkd]`oq]`k © ¸�e�]�cf_ba_`cjr�]}�
z�aI]B��oq]`­}¡I]�eI_`�;pf�¤sV]`oqz|¡Ioq¢Icjz|ghpfe®ghr5]�­M¡dcfi�z�p��j�C¬ � � ©<� aI]���cfih¡I]`rypf� µ ½ � µ Ã cjeIk µ � ghe®tu­ © ¥|ÌJ� ¨ cfoq]�cjr�rqgwvjeI]`k;z�p�¢V]Ì�� ���¿Ì ��� � �SÌÑ� �-�¿Ìb��� � � cfeIk1Ì�� ���¿Ìb��� � � oq]`rqs ]�_`z|gh�f]�iw� ©'� aI]-r�¡I¢dr�]�­M¡d]`e}znoq]`rqs pjeIrq]`rnpj�£z|aI]-a}�MsV]`oqrqpfeIgh_�¢Vpf¡IeIkdcfoq�mihc��f]�o
cfoq]Brqgh{B¡Iihcfz�]`k^¢}�;z|aI]�¯I��z�aI�Tpjo�kd]`oyr�aIp}_b¬}��¯Iz|z�gweIv�{�]`z|adpMk © xy]`z�cfghiwr=pj�£�!cjiwiSs ]�o�z�¡Ioq¢Icfz�gwpjeIr5��pjo5z�aI]�r�gh²;_`cfrq]`r5cfoq]Bihgwrqz|]�k[ghe
� cf¢Iih]`r<��cfedk�� ©
� cf¢Iih]'�yrqaIp��<r¤z|adcfz£_`cjr�]�Ì!ghr£z|aI]<_�cfrq]4pj�d�4cfihi
pfrq_`ghiwihcfz�gwpjeP��_`cjr�]'�=ghr´z|aI]'_�cfrq]4pj� ¢diwp��<gheIvf��rq¡I_`z�gwpjeP���<aI]`oq]`cjr¤_`cfrq]`r¾����,

cfoq]�z|aI]2_�cfrq]`r=pf�4z|]�{�s ]�o�cjz|¡Ioq]2s ]�o�z�¡Ioq¢Icfz�gwpjeIr=pfe¿z|aI]2�4cfihi © ¸�e � cf¢diw]C�V��z|aI]2kdgw{�]`edr�ghpfeIcji£cf{�sIihgwz�¡IkI]�r�pf�4z|aI]2rqgh²^_`cjr�]�r
pf�!�!cjiwi¤sV]`oqz|¡Ioq¢Icjz|ghpfeIr0cjo�]�pf¢Iz�cfgheI]`k&��oqpf{ tu­ © Ìs� ©0� ad]`�^cjo�]�eIpfed�TkIgh{�]`eIrqghpfeIcjiwg��`]�k[¢}�^z|ad]�_�pfoqo�]�r�sVpfedkIgwedv���oq]`]`��rqz|oq]`cf{
��cfoqgwcj¢Iih]`r�Ê t Q� 3æ�f����� ���J�;{Cêfr��4¥�q t ¨ Q� 3æ��� � ��Ì-¬Mv��`{ Ã r���cfeIk � Q� 3æ���d� ,f�;»���o�]�r�sV]`_�z|gh�f]`ih� ©�� aI]�cf{�sIihgwz�¡IkI]`r-pf�'z|ad]
z|]�{�s ]�o�cjz|¡Ioq]nsV]`oqz|¡Ioq¢Icjz|ghpfeIr4pf��_�cfrq]`r^���F,Bcjo�]5z|aI]yrqcf{�]M�f¢ ]�_`cj¡Ir�]5z|aI]ysIoqpf¯Iih]n��¡deI_`z�gwpjeIr'pf� ¨ ½ ¥'¶ � ¨ � ¨ Ã ¥v¶ � ¨ � ¨ � ¥'¶ � ¨ �jcjeIk¨ � ¥'¶ � ¨ cjo�]ycfihi�eIpfoq{�cfihg���]`kmz|p�aIc��j]yz�aI]0{�cf²}gh{B¡I{¶��cjiw¡I]�r+¢V]`gheIv^Ìf�M�<aIgh_ba;gwr<rqaIp��<em_`ih]`cfoqih�Cgwe;º¤ghv © � ©
� p-vj]`z'z|aI]0p��j]`oqcfihi ��]�cfz�¡Io�]=pj��z|ad]0r�gh{B¡Iihcfz�]`km¡IeIrqz|]�cfkI�C�dp��·¯I]`ihkP�}º¤ghv © ���-rqaIp��<r'z|aI]0_�pfe}z|pj¡Ioqr!pj�Pz�aI]=gweIrqz|cje}z|cfed]`pf¡dr

sIoq]`rqr�¡do�]+sV]`oqz|¡do�¢Icjz|ghpfe2gheIkI¡I_�]`k�¢M���jx��4cfihidpjr�_�gwihiwcjz|ghpfe2cjzucB��oq]`­}¡I]�eI_`� § Q 3¹�f��¬ � ��¥�_�cfrq]-Ì ¨�© ln��z|]�o'z|aI]5��pfoq_`gheIv�oq]`vfghpfeS�
z|ad]4]�²}_`ghz|]`k�sIoq]`rqr�¡do�]!s ]�o�z�¡Io�¢dcfz|ghpfedrScjo�]!kIgh�MghkI]�k-ghe}z|p=z��!p5¢IoqcfeI_baI]�r ©
� eI]4¢Io�cjeI_baBoqcfkdgwcjz|]`rSgheMz�p=z|aI]']`²}z�]`oqeIcfiM�Ip���pj¡Iz|rqgwkd]
z|ad]5¢Vpf¡IedkIcfoq��iwc��j]`o´cjeIk�sIoqpfsdcfvfcjz|]�r´cfihpfeIvBz|aI]y\^cf_ba�iwgheI]`r0¥�cj_`pj¡Ir�z�gw_5{�pMkd]`r ¨ �j�<aIghiw]yz|aI]ypfz�aI]`o4¢IoqcfeI_ba2rqz|c��}r4�<gwz�aIghe�z|ad]
¢Vpf¡IeIkdcfoq�Ciwc��j]`o0¥�{�p}kI]0º�cjeIk�{�p}kI]0§ ¨�© ºdcjo'kIp��<eIrqz|oq]`cf{ pj��z�aI]0��pfoq_`gheIv�o�]�vfghpfeP�j{�p}kI]0º�kI]�_`c��}r'p��<gweIv�z�p�ghz|r<gheIaI]�o�]�e}z
rqz|cf¢dgwihgwz��m�<aI]�o�]�cfr+{�p}kI]B§[vfoqp��<r<r�¡I¢dr�z�cfe}z|ghcfihiw�m¢V]`_`cj¡Irq]�pf�¤ghz|rygweIrqz|cj¢Ighiwghz�� ©4� aI]�o�]���pfoq]M�I{�p}kI]-§®¢ ]�_`pj{�]�r5z�aI]�kIpj{�gweIcje}z
{�p}kI]�ghe^z|aI]-¢ pj¡IeIkIcjo���iwc��j]`o ©!� aI]��4c��f]0rqz|oq¡I_`z�¡Io�]0ghe^z�aI]B¢Vpf¡IedkIcfoq��ihc��f]�o+gwr5z��}sIgw_�cfiPpf�¤{�pMkd]�§^��pfo5a}�MsV]`oqrqpfeIgh_0�Ip��<r ©
§Igh{�gwihcfo4_baIcfoqcf_�z|]�o�ghr�z�gw_�r´pf��gheIrqz|cjeMz�cfeI]�pf¡Ir!sIoq]`rqr�¡Ioq]+sV]`oqz|¡Ioq¢Icjz|ghpfeC_�pfe}z|pj¡Io�r!cfoq]+_`pjeIrqgwrqz|]�eMz�iw��rqaIp��<eCgheC_`cjr�]�r!��oqpf{³�Bz�p8, ©
º¤gwvj¡Ioq]4�j�0r�adp��<r£z|aI]<kIghrqz|oqgw¢I¡dz|ghpfe�pf�VkIgh{�]�eIrqgwpjeIiw]�r�rugweIrqz|cje}z|cfed]`pf¡dr£sIo�]�r�rq¡Ioq]'s ]�o�z�¡Io�¢dcfz|ghpfe�cfihpfedvyz�aI]+�Icjz£sIihcfz|]<ghe�_`cjr�]�Ì ©
� aI]�cj{�sIiwgh¯I_�cfz|ghpfe®pj�¤z|aI]�sdo�]�r�rq¡Ioq]0s ]�o�z�¡Io�¢dcfz|ghpfe®��oqpf{ ¡IsIrqz|oq]`cj{,z�pCkIp��<eIrqz|oq]`cj{,gheIkIgh_`cfz�]`r5z|aI]�]�²}_`ghz|cfz�gwpje®pf�¤¡IeIrqz|cj¢Iih]
{�p}kI]`r4gwe�z|aI]5¢ pj¡IeIkIcjo���iwc��j]`o © ¸�z!gwr4�f]�o��-iwgh¬f]�iw��z�aIcfz!{�p}kI]5§Cghr!]�²M_�gwz�]`kCgheCz�aI]n¢Vpf¡IedkIcfoq�-ihc��f]�o´¢}���!cjiwi pfrq_`ghiwihcfz�gwpje ©�� ad]
rqz|cfedkIgwedvB�4c��f]nrqz|oq¡I_�z|¡Ioq]`r4gwedkIgw_�cfz�]nz|ad]y{�p}kI¡Iihcfz�gwpjeIr4¢ ]�z��!]�]`e�¢Vpf¡deIkIcfoq�}�Tihc��f]�o´�4c��f]+{�p}kI]`r4cfz4kIgh° ]�o�]�e}z!��oq]`­}¡I]�eI_`gh]`r © ¸�z
ghr´cfihr�pyrqaIp��<e-ghe�º¤gwv © �f�=z|adcfz£z|ad]<r�ghvfeIgh¯I_�cfe}z¤gweI_�o�]�cfrq]!pj� sdo�]�r�rq¡Ioq]!sV]`oqz|¡Ioq¢Icjz|ghpfe�r�z�cfoqz|r¤cfoqpf¡deIk-z�aI]<ihpM_�cfz�gwpje-pj� g Q 3ª� � �j�
{ ©
¸�e�pjo�kI]�o-z�p[_baI]�_b¬¿z|aI]msIoqpfsV]`oqz|gh]`r�pf�<z|ad]�¡Iedr�z�cf¢Iih]�{�p}kI]�r��¤c�ºdpj¡Io�gh]`o-z|oqcfeIrq��pfoq{ gwr�cfsdsIiwgh]`kÈz|p&z|aI]mkIgh{�]`eIrqgwpjeIih]`rqr

gheIr�z�cfe}z|cjeI]`pj¡Ir+sIoq]`rqrq¡Io�]0sV]`oqz|¡do�¢Icjz|ghpfe®cjiwpjeIv2z|aI]B�Icfz5sIiwcjz|] © ¸�e®z|aI]-ºdpf¡do�gh]`o+kdpf{�cfgheP�
z�aI]B¢dcfrq]���o�]�­}]`eI_���pf�£�j�2¬ � ��cjeIk
ghz|r+aIghvfad]`o<aIcjo�{�pfedgw_�r4cjo�]=_�pfeIrqgwkd]`oq]`k © lnihi�z�aI]0��o�]�­}¡I]`eI_�gw]�r<_`cje�¢V]0]`²}sIoq]`rqr�]�k�cjr

§ Q� 3�� § Q 3��j�	�8¬ � � ¥0��� ¨
�<aI]�o�]
� �WoMÌ r Ìb� w © § Q½ ghrnz�aI]B¢dcfrq]0��o�]�­M¡d]`eI_����<aI]�o�]�cfr+z�aI]�pfz�aI]`o5��pf¡Ioqz|]�]`e;��oq]`­}¡I]`ed_`gh]`rncjo�]0adgwvjaI]`o+adcfoq{�pjeIgh_`r © º¤º � pf�z|ad]0gweIrqz|cje}z|cfed]`pf¡dr4sdo�]�r�rq¡Ioq]ysV]`oqz|¡do�¢Icjz|ghpfemiw]�cfkIr<z�p

z ° ¥ g´Q r d�Q ¨ 3�� Ò z ° � ¥ g´Q ¨ Ò <
( ¼ 
�� � ÔË�M��Ú �Oõ � � ö0� ¾ ¥0�f� ¨

�<aI]�o�] z ° ¥ g Q r d Q ¨ oq]`sdo�]�r�]�eMz�r0z|aI]�kIgh{�]�eIrqgwpjeIiw]�r�r-gwedr�z�cfe}z|cjeI]`pj¡Ir�sIoq]`rqr�¡do�]2sV]`oqz|¡Ioq¢Icjz|ghpfeªcfihpfedv®z|aI]��Icfz�sdiwcjz|] © ¸�eªcj¢ p��j]]`­}¡Icjz|ghpfeP� Ò z ° � ¥ g Q ¨ Ò cfedk û ° � ¥ g Q ¨ cfoq]�z�aI]-sV]`oqz|¡do�¢Icjz|ghpfe^cj{�sIiwghz|¡dkI]�cfeIk^sdaIcfrq]BcjeIvfih]Bpj�£z|aI]�e}z|a[adcfoq{�pjeIgh_M� o�]�r�sV]`_�z|gh�f]�iw� ©� eI_�] Ò z ° � ¥ g Q ¨ Ò cfeIk û ° � ¥ g Q ¨ cjo�]'cj_baIgw]��f]�kP��c=iwp}_`cji
�!c��j]!e}¡I{-¢ ]�on¥v& ��� ¨ cjeIk�c=iwp}_`cji
vfoqp��<z|a-o�cjz|]�¥v& ( � ¨ pf�Vz|aI]<sV]`oqz|¡Ioq¢Icjz|ghpfecfz'z�aI]0��o�]�­}¡I]`eI_���pj� § Q� _�cfem¢ ]0_�cfih_`¡Iihcfz�]`km¢M�
& ��� 3�¬ Q º û ° �º g Q ¥0��, ¨

& ( � 3 | ¬ Q
Ò z ° � Ò

º Ò z ° � Òº g Q ¥0��� ¨
�<aI]�o�]b¬ Q ghr£z|aI]'ih]`eIvjz|a�r�_�cfih]!pj�Iiwp}_�cfi}¢ pj¡IeIkIcjo��0ihc��f]�oPz�aIgh_b¬Med]`rqrScjr¤kI]`¯Ied]`k�¢M�0t!­ © ¥�ÌfÌ ¨|©�� aI]'sIcfoqcf{�]`z�]`oqrPpj��& ��� cfeIk�&�( ��<ghiwi�oq]`sdo�]�r�]�eMz'z�aI]�z|oq¡I]=�4c��f]=e}¡I{B¢V]`o+cjeIk;vfoqp��<z|a�o�cjz|]0pfediw�Cgh�¤z|aI]0kdgwrqz|¡Ioq¢IcjeI_`]0ghr+kIpj{�gheIcjz|]`k;¢}�Cc2rqgwedvfih]0�!c��j]5{�p}kI] ©� z|ad]`oq�<gwrq]M�}z�aI]�kIghrqz|¡Ioq¢Icfed_`]0eI]�]`kIr+z�pC¢V]�kI]`_�pf{�sVpfrq]`k;gwe;p}kIoq]`o+z�p2_baI]`_b¬�sIoqpfsV]`oqz|gh]`r<pf�¤c2rqs ]�_`gh¯I_�{�p}kI] © ºdpjo<]`²}cf{�sIih]M�
� ¡I{�gweP��5�cjeIvV��cfeIk+@}aIpjeIv ¼ �>"q¾ kI]`_�pf{�sVpfrq]`k&z|aI]2kIghrqz|¡Ioq¢Icfed_`]�cfz=c;iwp}_�cfz|ghpfeNP|¡Irqz=kIp��<eIrqz|oq]`cf{ pj�!z�aI]2¢Iihp��<gwedvf��r�¡I_�z|ghpfe
cf_�z|¡Icjz|pjo£�<gwz�aCc0¢Ighpfoqz|aIpjvfpfedcfi
]`ghvf]�eI��¡IeI_�z|ghpfe�rq�Mrqz|]�{^�Ñ�<aI]�o�]<{�p}kI]+º+�Ñ{�p}kI]n§P��cjeIk�cf_`pj¡Irqz|gh_<{�p}kI]�r´_`p}]�²Mghrqz|]`k2cjeIk�eIpfed]
pf�Sz|ad]`{,�4cfr'kIpj{�gweIcje}z ©
§IgheI_`]4pf¡doS��p}_�¡Ir¤gwr¤pfe-e}¡I{�]`oqgw_�cfi}r�gh{B¡diwcjz|ghpfeBoq]`rq¡Iihz|r����!]4pfediw�0_�pfeIrqgwkd]`oSz|aI]'ihcfz|]�oPrqz|cjvf]4�<aI]`oq]u{�p}kI]'§Bghr£z|ad]!kIpj{�gweIcje}z

{�p}kI]Bghe^z|ad]B¢Vpf¡IeIkdcfoq�mihc��f]�o © ¸�e[z|aIghr5_�cfrq]M�Itu­}r © ¥���, ¨ cjeIkÈ¥0��� ¨ _`cfe[¢ ]-¡Ir�]�k^z|p�_baI]`_b¬mz|ad]BsIoqpfsV]`oqz|gh]`r5pf�£z|ad]B¡IeIrqz|cj¢Iih]
{�p}kI]<§ © º¤ghvf¡Ioq]`r£��,V�����f�ÑcfeIk����=rqaIp��¹cj{�sIiwghz|¡dkI]`r!pf�VsIo�]�r�rq¡Ioq]'s ]�o�z�¡Io�¢dcfz|ghpfedr£cfihpfeIv=z|ad]+�Icfz£sdiwcjz|]<cfz£z�aI]+¢Icjr�]<��oq]`­}¡I]�eI_`�
cfedk�ghz|r0¯Ioqrqz�Ìs��aIcjo�{�pjeIgw_�r=gwe&_`cjr�]®Ì © ¸�zyghr0eIpjz|gh_`]`k�z|aIcjz=pfeIih�^sV]`oqz|¡Ioq¢Icfz�gwpjeIr=cfz=��oq]`­}¡I]`ed_`gh]`r=pf� § Q� ¥��pë , ¨ cfr=rqaIp��<e
ghemº¤ghv © ��,�aIc��f]=cjsIsIcfoq]`e}z'cf{�sIihghz|¡IkI]0vjo�p��<z�aIr<kIp��<eIrqz|oq]`cj{¶pf�Sz|ad]���pfoq_`gheIv�o�]�vfghpfe ©S� ad]0s ]�o�z�¡Io�¢dcfz|ghpfe;cjz<z|aI]���oq]`­}¡I]�eI_`�

ÌJ�
ln{�]`oqgh_`cfem¸�eIrqz|ghz|¡Iz�]�pf�Sln]�o�pjeIcf¡dz|gh_`r'cfeIk;l5r�z�o�pjeIcf¡Iz�gw_�r



õnö�õ5õ�÷£øbù£ú`û<üjýfýVþ ÿTý ����� Ìs�

pf� § Q½ vfoqp��<r=�f]`oq�®rqiwp��<ih�M�V�<aI]�o�]�cfr=z|ad]2s ]�o�z�¡Io�¢dcfz|ghpfedrycjz=��o�]�­M¡d]`eI_�gw]�r0pf� § Q� ¥�Ì	ë��ªë , ¨ r�z�cfoqz=z|p;kI]`_�o�]�cfrq]-��cjo=¢ ]���pfoq]
oq]`cf_badgweIvmz|ad]�_�pfoqo�]�r�sVpfedkIgwedv�
'oqcfeI_ba�¸|¸yeI]`¡Iz�o�cji£s pjgwe}z�r0sIo�]�kIgh_`z|]�k�¢}�^�P§ �B©�� aI]�aIghvfad]`o0aIcjo�{�pfedgw_�ryrqaIp��<e�gwe¿º¤gwvjr © ���
cfedk�����kI]�_`oq]`cjr�]-{�pjeIpfz�pfeIgh_`cjiwih� © º¤gwvj¡Io�]��f�m_`pj{�sIcfoq]`rye}¡I{�]`oqgw_�cfi¤vfoqp��<z|a�o�cjz|]�cfeIk&��§ � vfoqp��<z|a^oqcfz�]-pj�uz�aI]�sIo�]�r�rq¡Ioq]
sV]`oqz|¡Ioq¢Icfz�gwpje�cjz4z�aI]=��o�]�­}¡I]`eI_��Cpf� § QÃ ©S� aI]=vjo�p��<z�a�oqcfz|]ypf�Pz|aI]=rqgw{-¡Iihcfz|ghpfe�o�]�r�¡diwz'aIcjr4c�vjpMp}k�cfvfoq]`]�{�]`e}zu�<ghz|a;z|ad]y�P§ �vfoqp��<z|a2oqcfz�]+ghe�z|ad]noq]`vfghpfe2��oqpf{ Ã 3�� � ÌjÌ'z|p Ã 3��d��ÌJ� © 5)aI]�e Ã ghr!ihcfoqvf]�o´z|aIcjeC�d��ÌJ����z�aI]5vjo�p��<z�a2o�cjz|]�ru��oqpf{µr�gh{B¡diwcjz|ghpfecfoq]yiwcjo�vj]`o4z|aIcje�z�aIpfrq]5��oqpf{,��§ � �Mg © ] © �M{�p}kI]=§mpf¢Iz�cfgheI]`km¢}�2z|aI]=e}¡I{�]`oqgw_�cfi�rqgw{-¡Iiwcjz|ghpfem¢ ]�_`pj{�]�r'{�pjo�]yrqz|cf¢diw]=z|adcfemz|aIcjz
sIoq]`kIgh_`z�]`k;¢}�C��§ �B© lnr+c2oq]`rq¡Iihz��Mz�aI]0e}¡I{�]`oqgw_�cfi�sV]`oqz|¡Ioq¢Icfz�gwpje;r�z�cfoqz|r<z|p�kI]�_`oq]`cjr�]=��cfo<¢V]`��pjo�]=z�aI]���§ � sIoq]`kdgw_�z|]`k�
'o�cjeI_ba
¸|¸=eI]�¡Iz|oqcfius pjgwe}z��P�<aIgh_ba¿gwr-cfihr�p®rqaIp��<e&gweªº¤ghv © ��, © ºdpjo�]`²}cf{�sIih]M����pfoBz|aI]C_�cfrq]2pf���æ3�����z�aI]Ccf{�sIihghz|¡IkI]�pf�4sIo�]�r�rq¡Ioq]
sV]`oqz|¡Ioq¢Icfz�gwpje�rqaIpj¡Iiwkm¬f]�]`s;gheI_`oq]`cjr�gheIv�¡Ie}z|ghi g Q 3ª�d� ���s,VÌ �B{,_�pfoqo�]�r�sVpfedkIgwedv-z�p�z�aI]$
'o�cjeI_bam¸|¸4eI]`¡Iz�o�cji�s pjgwe}z<pj��{�p}kI]0§
sIoq]`kIgh_`z�]`k�¢M����§ �B©�� p��4]`�j]`o��Ñz�aI]=e}¡I{�]`oqgw_�cfi�s ]�o�z�¡Ioq¢Icfz�gwpje�rqz|pfsdr4gheI_�o�]�cfrqgweIv-cfz4z|aI]=ihp}_`cfz�gwpjgwe g Q 3¹�d� ��{®�M��cjo'¡IsIrqz|oq]`cf{
pf��z|aI]y��§ � sdo�]�kIgw_�z|]�k�ihpM_�cfz�gwpje © §I¡I_ba�oq]`rq¡Iihz|r4cfoq]+_`pjeIrqgwrqz|]�eMz�iw����pj¡IeIk�ghe�cjiwi�_�cfrq]`rupj��oq]`_`]�sIz|gh�}gwz���rqgw{-¡Iihcfz|ghpfedr!_�pfeIrqgwkd]`oq]`k
ghe&z�aI]C_�¡Io�oq]`e}z=rqz|¡IkI� ©�� aI]2kIgh°V]`oq]`eI_�]2¢ ]�z��!]�]`e¿vfoqp��<z|a�o�cjz|]`r0pj�!�P§ � cfeIk¿rqgw{-¡Iiwcjz|ghpfe&kIp��<eIrqz|oq]`cj{Ápf� Ã 3?� � Ìs�;{�c��
¢V]�_`cj¡Ir�]�k�¢}�mz|aI]0]�° ]�_`z�rnpf�Sz|ad]�eIpfed�TsIcjo�cjiwih]`i�¢Vpf¡deIkIcfoq�}�Tihc��f]�o!�dp��B�}z|aI]BsIo�]�r�rq¡Ioq]=vfoqcfkIgh]`e}z��McjeIk;z|aI]B¢ p���r�adpM_b¬ ©¤� ad]`rq]
��cf_�z|pjo�r<cjo�]yeI]`vjiw]�_`z�]`kmgwe;��§ � cjeIcfih�}r�ghr ©
º¤gwvj¡Ioq]C�f�®_�pf{�sIcfoq]`r-�!c��j]2e}¡I{B¢V]`o-pf�<z|ad]�sV]`oqz|¡Ioq¢Icfz�gwpjeªpf¢Iz�cfgheI]`k¹��o�pj{ rqgw{-¡Iihcfz|ghpfeªcjzBz�aI]���oq]`­}¡I]�eI_`�&pf� § QÃ �<gwz�az|adcfz4pf���P§ �B©Ñ� ad]5vjpMp}kCcjvfoq]`]�{�]�e}zupf��z�aI]yz��!p-r�]�z|r'pf���4c��f]5eM¡d{B¢V]`oqr!ghe�kIp��<edr�z�o�]�cf{³o�]�vfghpfe2pf� Ã ü1�d� �f��_�pfeI¯do�{�r4z|aIcjz{�p}kI]-§�gwryz|ad]�kdpf{�gwedcfe}zn{�p}kI]�gwe�z|aI]�¢ pj¡IeIkIcjo��;ihc��f]�o ©n� aI]BsV]`oqz|¡do�¢Icjz|ghpfe�cfznz�aI]���o�]�­M¡d]`eI_��®pf� § Q½ r�z�cfoqz|ryz|p�gweI_�o�]�cfrq]rqiwp��<ih�M�M¢V]`_�cf¡Irq]0{�pMkd]�§;gwr+rqihgwvjaMz�iw��¡IeIrqz|cj¢Iiw]0¡dsIr�z�o�]�cf{ ©¤� aI]Bcfvfoq]`]�{�]`e}z'gwe_& � gwr+edpfz+rqp�vfp}p}kmghe;]`cjo�ih��oq]`vjgwpje�¢V]`_`cj¡Irq]{�p}kI]-º+�d{�pMkd]-§P� cjeIk^cf_�pf¡Irqz|gh_�{�p}kI]`r=_�pM]�²}gwrqznghe[z�aI]B¢Vpf¡IedkIcfoq�;iwc��j]`o © ¸�e^pjo�kI]�o5z�p�_baI]�_b¬�z�aI]�sIo�pjs ]�o�z�gw]�r5pj�£{�pMkd]-§P�

z|ad]0s ]�o�z�¡Io�¢dcfz|ghpfemghem]�cfoqiw�2oq]`vjgwpje�ed]`]`kdr<z|p2¢V]0kI]`_�pf{�s pjr�]�k�ghe}z|p�gheIkIgh�MghkI¡Icji��4c��f]y_`pf{�sVpfeI]�e}z|r ©
º¤gwvj¡Ioq]
��Ì´rqaIp��<r¤z|aI]'cj{�sdiwghz|¡Ikd]<kIgwrqz|oqgh¢I¡Iz|ghpfedrScjiwpjeIvyz|aI]<sIihcfz�]'pf�IsIoq]`rqrq¡Io�]4sV]`oqz|¡Ioq¢Icfz�gwpjeIr¤cfz¤z|ad]4��oq]`­}¡I]�eI_`�Bpf�d�j�5¬ � �

cfedk[ghz|r0¯Ioqr�zyz��4p�aIcjo�{�pfedgw_�r5gheIkI¡I_�]`k&¢}�®r�gh²®_`cjr�]�rypj�´�4cfihiSsV]`oqz|¡do�¢Icjz|ghpfeIr ©y� aI]�]`�j]`e[adgwvjaI]`o=aIcjo�{�pfedgw_�r5cjo�]-eI]`vjiw]�_`z|]�k
ghe^z|aIghrn¯dvf¡Ioq]�¢V]`_`cj¡Irq]0z|aI]-_`pfoqoq]`rqs pjeIkIgheIv�sIo�]�r�rq¡Ioq]0s ]�o�z�¡Ioq¢Icfz�gwpje®cf{�sIihgwz�¡IkI]`rycfoq]0rq{�cjiwi © §IsV]`_`gh¯I_�cfihiw�}�Iº¤ghvfr © �VÌf¥¦c ¨ cjeIk�VÌj¥�¢ ¨ r�adp���z|aI]�e}¡I{�]`oqgw_�cfi�oq]`rq¡Iihz|rypf�£�4cfihiPpjr�_�gwihihcfz|ghpfe®cjeIk[�4cfihi�¢diwp��<gheIvf��rq¡I_`z�gwpjeP�Ioq]`rqsV]`_`z�gw�j]`ih� © º¤gwvj¡Io�]�r���Ìf¥�_ ¨ z�p���Ìf¥�� ¨
rqaIp�� z|ad]2o�]�r�¡Iihz|r0pj�uz�]`{�s ]�o�cjz|¡Ioq]�s ]�o�z�¡Ioq¢Icfz�gwpjeIr=�<gwz�a&z�aI]���pf¡Io0kdgw°V]`oq]`e}z=sIoqpf¯Iih]���¡IeI_`z�gwpjeIr © ¸�z=ghr0_`ih]`cjo�ih�®r�adp��<e�ghe�cjiwi
rqgw²ª¯Ivj¡Ioq]`r�z|aIcjz�z|aI];sIoq]`rqr�¡do�]�s ]�o�z�¡Io�¢dcfz|ghpfedr�cjz�z|aI];��oq]`­}¡I]`ed_`gh]`r^¥ § Q� ��� � oMÌ r � r � w ¨ aIc��f]�r�gh{�gwihcfo�sIoqpfsV]`oqz|gh]`r��¤�<aIgh_ba
gheIkIgh_`cfz�]`r=z|adcfz=kIgh° ]�o�]�eMz=�4cfihi¤s ]�o�z�¡Io�¢dcfz|ghpfedryih]`cjk�z�p�z�aI]�r�cj{�]-¢Vpf¡IedkIcfoq�}�Tihc��f]�ongheIr�z�cf¢Ighihgwz��È¥¦{�pMkd]�§ ¨|©V� aI]�oq]`_`]�sIz|gh�}gwz��
pf�4z|ad]2aM�}sV]`oqr�pjeIgh_�¢Vpf¡deIkIcfoq�^ihc��f]�oyz�p®�!cjiwi£sV]`oqz|¡do�¢Icjz|ghpfeIrBcfoq]-gheIkI]�s ]�eIkI]`e}z�pj�!z�aI]2rqs ]�_`gh¯I_2z��}s ]CcjeIk&sIo�pj¯Iih]2��¡IeI_`z�gwpje
pf�!s ]�o�z�¡Ioq¢Icfz�gwpjeIr © xyp��<eIr�z�o�]�cf{ pj�uz|ad]���pjo�_�gwedv�oq]`vjgwpjeP�Vz|aI]2sV]`oqz|¡do�¢Icjz|ghpfe&cfz=z|ad]���oq]`­}¡I]�eI_`�[pf� § QÃ 3 Ìb�j��¬ � ��adcfr0z|ad]
{�cf²}gh{B¡I{¶cj{�sIiwghz|¡dkI] ©S� aI]=¯Ivj¡Ioq]`r'cfihr�p�rqaIp��·z|adcfz'z|aI]=sIoq]`rqrq¡Io�]ysV]`oqz|¡Ioq¢Icfz�gwpjeIr'pf�P�!cjiwi�¢Iihp��<gwedvf��r�¡I_�z|ghpfe�gwr<aIghvfad]`o'z|aIcje
z|adcfzypf�£�4cfihiPpjr�_�gwihiwcjz|ghpfe © ¸�e[z�¡IoqeP�Vz|aI]�sIoq]`rqr�¡do�]�sV]`oqz|¡do�¢Icjz|ghpfeIrypf�£�4cfihiSpfrq_`ghiwihcfz�gwpje^gwryaIghvfaI]�o5z�aIcfe�z|aIcjz5pj�£z|]�{�sV]`oqcfz�¡Ioq]
sV]`oqz|¡Ioq¢Icfz�gwpjeIr ©
º¤gwvj¡Ioq]`r	�j�V�
�����4cfeIk�����_`pj{�sdcfoq]®z|aI]^edpfoq{�cjiwg��`]�k)sIoq]`rqr�¡Ioq]®sV]`oqz|¡Ioq¢Icfz�gwpje)cf{�sIihgwz�¡IkI]�r�pf�=z�aI][_�cfrq]`r�Ìj�4�V�4cfedk��

cfz�z|ad]���oq]`­}¡I]�eI_`gh]`r�pf� § Q½ 3µ�f�&¬ � �M� § QÃ 3ÁÌb�j�[¬ � �}�¤cfeIk § Q� 3ÀÌ �f�^¬ � �}�£oq]`rqs ]�_`z�gw�j]`ih� © Ò z ½�� Ò ��Ê � Ò z Ã�� Ò �®Ê �£cjeIk Ò z ��� Ò �®Êcfoq]�z|aI]2eIpjo�{�cjiwg��`]�k[sIoq]`rqr�¡do�]�s ]�o�z�¡Ioq¢Icfz�gwpje�cj{�sdiwghz|¡Ikd]`r�pj¢Iz|cjgweI]�k�¢}�^kdgw�}ghkIgwedvmz�aI]2sV]`oqz|¡Ioq¢Icfz�gwpje[cj{�sdiwghz|¡Ikd]`r��<ghz|a¿z|ad]
_`pjo�oq]`rqsVpfeIkIgheIv2kIgh{�]`eIrqghpfeIih]`rqrncj{�sdiwghz|¡Ikd]`ryiwghr�z�]`k^ghe � cf¢Iih]�� © lnvjcfgheP�Iz�aI]Brqgh{�ghihcfonsdo�pjs ]�o�z�gw]�rnpf�¤sIoq]`rqrq¡Io�]Bs ]�o�z�¡Io�¢dcfz|ghpfedr
gheIkIgh_`cfz�]nz�aIcfz4z|aI]yoq]`_`]�sIz|gh�}gwz���pf��z�aI]yaM�}sV]`oqr�pjeIgh_+¢ pj¡IeIkIcjo���ihc��f]�o´z|p��!cjiwi s ]�o�z�¡Ioq¢Icfz�gwpjeIr!cjo�]ngweIkd]`sV]`eIkI]�e}z!pj��z|aI]yr�sV]`_�gw¯d_
z��}s ]=pj�PsV]`oqz|¡Ioq¢Icjz|ghpfeIr ©P� aI]`rq]5¯dvf¡Ioq]`r<_�iw]�cfoqiw�2rqaIp��·z�aIcfz'z|ad]0sIo�]�r�rq¡Ioq]5sV]`oqz|¡do�¢Icjz|ghpfeIr'pj���4cfihi�¢Iiwp��<gheIvj�Trq¡I_`z�gwpje�ghr<aIghvfaI]�o
z|adcfe�z�aIcfzPpf�}�!cjiwijpfrq_`ghiwihcfz�gwpje © ¸�e0z�¡IoqeP��z|aI]!sIoq]`rqr�¡Ioq]£sV]`oqz|¡Ioq¢Icfz�gwpjeIr�pj�
�!cjiwijpfrq_`ghiwihcfz�gwpje=gwrSaIghvfaI]�o�z|adcfe�z�aIcfzPpf�}z|]�{�sV]`oqcfz�¡Ioq]
sV]`oqz|¡Ioq¢Icfz�gwpjeIr ©^� aI]�¢ pj¡IeIkIcjo��¿ihc��f]�oBghr-{-¡I_ba¹{�pfoq]�rq]`edr�ghz|gh�f]Cz�p��4cfihi4¢Iiwp��<gheIvj�Trq¡I_`z�gwpjeªz|aIcje�z|p&�4cfihi!pjr�_�gwihiwcjz|ghpfeªcjeIk
z|]�{�s ]�o�cjz|¡Ioq]5sV]`oqz|¡do�¢Icjz|ghpfe ©�� aI]�r�]yo�]�r�¡diwz�r!cjo�]5_`pfedr�ghr�z�]`e}z4�<gwz�a�z|ad]5z�aI]`pjo�]�z|gh_`cfi�cjeIkCe}¡I{�]`oqgw_�cfiVcfeIcjiw�}rqgwr4pf��ºd]`kdpfoqp��-cjeIk
»0aIpj¬Madiwp�� ¼ ½ ¾ ©
º¤gwvj¡Ioq]`rÜ�j�V�9��,V�
cjeIk-���y_�pf{�sIcfoq]0z|ad]�kIgh{�]�eIrqgwpjeIiw]�r�r5sIoq]`rqr�¡Ioq]=s ]�o�z�¡Ioq¢Icfz�gwpje®cf{�sIihgwz�¡IkI]`r5pf�¤z|ad]�_`cjr�]�rÜ�V�©�V�
���
cjeIk-,

cfz<z�aI]0��oq]`­}¡I]`ed_`gh]`r<pf� § Q½ 3¹�f��¬ � �}� § QÃ 3�Ìb�f��¬ � �}�}cfedk § Q� 3�Ìb�j��¬ � �M�}oq]`rqsV]`_`z�gw�j]`ih� © l5vfcfgheP�Mz�aI]0r�gh{�gwihcfo<sdo�pjs ]�o�z�gw]�r<pf�sIoq]`rqr�¡do�]<sV]`oqz|¡Ioq¢Icjz|ghpfeIr´gheIkIgh_`cjz|]+z�aIcfzuz|aI]5o�]�_`]`sdz|gh�Mghz��Bpj��z|aI]5aM�}sV]`oqr�pjeIgh_<¢ pj¡IeIkIcjo��-iwc��j]`o£z|pBz|]`{�sV]`oqcfz�¡Io�]ns ]�o�z�¡Io�¢dcfz|ghpfedr
cfoq]<gheIkI]`sV]`edkI]`e}zupj��z|aI]nsIo�pj¯Iih]+��¡IeI_�z|ghpfeIr!pf��s ]�o�z�¡Ioq¢Icfz�gwpjeIr ©�� aI]�r�]+¯dvf¡Ioq]`r!cfihr�p0rqaIp��1z|aIcjzuz|ad]+s ]�o�z�¡Ioq¢Icfz�gwpje2cf{�sIihgwz�¡IkI]`r
pf��_�cfrq]��-cfoq]naIghvfaI]�ouz�aIcfe�z|aIpjr�]5pf��z|ad]5pjz|aI]�o!_�cfrq]`r ©�� aI]ysV]`oqz|¡Ioq¢Icfz�gwpjeCcf{�sIihghz|¡IkI]�r!pj��_`cjr�]�r2�-cfeIkC�-cfoq]ncjsIsIoqp�²Mgh{�cfz�]`ih�
z|ad]0r�cj{�]}�McfeIkmz|ad]`�Ccjo�]=aIghvfaI]�o'z|aIcjemz�aIpfrq]=pf�P_`cfrq]b, © Í+]�_`cfihi��<aIcjz4adc��f]y¢ ]�]`e;kIghr�_�¡Ir�rq]`kmghe�º¤ghv © �f�Mz�aI]0gheMz�]`vjo�cjiV]�eI]`oqvf�
gheMz�o�p}kI¡d_`]`kBz|p+z�aI]!rqz|]�cfkI�y¢Icjr�]´�dp��ªaIcfrPz|aI]!{�cj²}gw{-¡I{?��pfo�_�cfrq]Â�ncjeIk�z�aI]u{�gheIgw{-¡I{���pfoP_`cjr�]Â, © ¸�zP_`cfeB¢ ]!_`pfed_`ih¡IkI]`kBz|aIcjz
z|ad]-cj{�sdiwghz|¡Ikd]Bpf�£z�aI]�sIo�]�r�rq¡Ioq]0s ]�o�z�¡Ioq¢Icfz�gwpje^z|p�z|]`{�sV]`oqcfz�¡Io�]-s ]�o�z�¡Ioq¢Icfz�gwpje®gwrysIoqpfsVpfoqz|ghpfeIcji�z|p�z|aI]-]`eI]�o�vj��ghe}z|oqp}kI¡I_`]�k
z|p�z�aI]0r�z�]`cjkI��¢Icjr�]y�Ip�� ©
� © � Þ K}�fK�� � E±T�E � â � H   ß ��� F � EGHVLPF � â � H ÇSO YSLSK ��� K}UGK9[ªK}L �`�
� aI]�oq]`_`]�sIz|gh�}gwz���pf�!z|aI]C\[cf_ba&�d� �f�m¢ pj¡IeIkIcjo��}��iwc��j]`oy�Ip���z�p4�fx¶rqz|cjz|ghpfeIcjo��®oqpf¡IvjaIeI]�r�r=]`ih]`{�]�eMz�r�cfoq]�_`pjeIr�ghkI]�o�]�k�ghe

z|adgwr5r�]�_`z|ghpfe ©¤� aIoq]`]`��kIgh{�]`eIrqgwpjeIcfi�rqz|]�cfkI��¢Icfrq]0�Ip���gwrn]`²}z|]�eIkI]`k®��oqpf{É�fx ¢dcfrq]0�Ip���kd¡I]0z|p2z�aI]���cf_�z+z|adcfz<z|ad]��Ip���¯I]`ihk
pfeÈc[�Icjz-sdiwcjz|]mgwr�gwedkI]`sV]`eIkd]`e}z�pf�+rqsIcfe}�<ghr�]�_`p}pfoqkIgheIcfz�] © �Spf{�sIcjo�gheIv^�<ghz|a1kIgho�]�_`z|ih�¿r�gh{B¡diwcjz|gheIv[z�aI]-�fx r�z�]`cfkd�ª¢Icfrq]

ÌJ�
ln{�]`oqgh_`cfem¸�eIrqz|ghz|¡Iz�]�pf�Sln]�o�pjeIcf¡dz|gh_`r'cfeIk;l5r�z�o�pjeIcf¡Iz�gw_�r



õnö�õ5õ�÷£øbù£ú`û<üjýfýVþ ÿTý ����� Ì �

�Ip��B�Mz�aI]0]`²}z|]�eIrqgwpje���oqpf{¶�jx��Ip�� z�pC�fx��Ip���vfoq]`cfz�iw�2oq]`kd¡I_`]�r<z|aI]0_�pf{�sI¡Iz�cfz|ghpfemz|gh{�] © §Iz�cfz�gwpjeIcfoq�2o�pj¡IvfadeI]`rqr']`ih]`{�]`e}z|r
{�p}kI]`ih]`k�¢}�Bt!­Mr © ¥��j� ¨ cfedk®¥0��� ¨ cjo�]'ghe}z|oqpMkd¡I_`]�k�pje-z�aI]+�Icjz¤sIiwcjz|]<ghe�c0o�]�vfghpfeB��oqpf{ g Q( 3W�d� �VÌ �f�y{�{�cfedk g QÀ 3¹�d� �f�={�{®�_`pjo�oq]`rqsVpfeIkIgheIv�z|p~: 3¹�f���Ñ� ��Ì5cfeIk_: 3¹��,VÌÑ� �j�V�jo�]�r�sV]`_�z|gh�f]�iw� ©¤� aI]�rq¡I¢Irq]`­}¡I]�eMz<oq]`rqsVpfeIrq]`r<pj�Pz�aI]�a}�}s ]�o�rqpfeIgh_=¢ pj¡IeIkIcjo��
ihc��f]`o¤cjo�]4r�gh{B¡diwcjz|]`k�¢}��rqpfih�MgheIvyz|aI]<z�aIoq]`]`��kIgh{�]`eIrqgwpjeIcfi}«5c��Mgh]`oq��§Iz|pj¬f]`rS]`­}¡Icjz|ghpfeIr£�<ghz|a�z�aI]'¯I��z|aI��pfoqkI]�o£r�aIp}_b¬}��¯Iz|z�gweIv=¯Iedgwz�]
kIgh° ]�o�]�eI_`]5{�]`z|adpMk © §ds ]�_`gh¯I_`cjiwih�M�jc�¯I��z�aI��pfoqkI]`o4¡Is}�<gwedkCr�_bad]`{�]+ghr!¡Irq]`k�z|pBkdgwrq_`oq]`z�g���]+z|aI]5z��!p-gwe}�}ghr�_�gwk2�I¡d²�kd]`oqgw��cfz�gw�j]`r!pf�ah Q½ ( cjeIk ah QÃ ( © l?r�gh²}z|aI��pfoqkI]�o!_�]`e}z|oqcfi�rq_baI]`{�]ygwr<¡Irq]`kmz|p�kIghr�_�o�]�z|g��`]=z|ad]yz��4p��Mghrq_`pf¡dr!�I¡d²CkI]`oqgh��cjz|gh�f]�r4pj� ah Q½±i cfeIk ah QÃJi ©ÿ� ez|ad]0pfz|ad]`o+aIcjeIkP�}�d¡I²�kI]�o�gh��cfz�gw�j]`r<pf� ah Q� ( cjeIk ah Q�Ji gwe®rqsIcfe}�<ghr�]=kIghoq]`_`z�gwpje�cjo�]=_�cfih_`¡Iihcfz�]`k;¢}��ºdpj¡Ioqgw]�o<_`pfihihpM_�cfz�gwpje�{�]`z�aIp}kz|p�cf_badgw]��f]yaIgwvja�cj_`_`¡do�cj_`� © ¸�emz|aI]=_`¡do�oq]`e}zusdcfsV]`o��Mz|aI]�o�]ygwr<pjeIih�2pfeI]y�!c��j]n{�p}kI]ygwemr�sdcfe}�<gwrq]ykIgwoq]`_�z|ghpfe ©P� aI]�o�]���pfoq]M�f��pf¡Io
vfoqghk�sVpfghe}z|r+ghe;r�sIcje}�<gwrq]=kIgwoq]`_�z|ghpfemcfoq]=]`eIpj¡Ivfa;��pfo<º pf¡Ioqgh]`o<_`pjiwihp}_`cjz|ghpfem{�]�z|aIp}k ©£� aI]0z|aIoq]`]��Tkdgw{�]`edr�ghpfeIcji�«nc��}gw]�o���§Iz�pf¬f]�r
]`­}¡Icjz|ghpfeIr5cfoq]�rqpfih�f]`k®¢}�;z|ad]-sIcjo�cjiwih]`iP_`p}kI]�pj�£x5pjeIv�cjeIkF@}adpfeIv ¼ �>��¾¦©+� aI]-_�pf{�sI¡Iz�cfz�gwpje®iwpjcfk^ghr5¡deIgw��pjo�{�ih�;kIgwrqz|oqgh¢I¡Iz|]�k
z|p�z�aI]0_`pj{�sd¡Iz|]�o+eIp}kI]`r ©
� pC��cfihgwkIcjz|]�z�aI]�cf_`_�¡Ioqcf_`��pf�¤ºdpj¡Ioqgw]�on_`pjiwihp}_`cjz|ghpfe®{�]`z�aIp}kP�IpjeI]Boqpf¡dvfaIeI]�r�rn]`ih]`{�]`e}znpj�£_`pjeIr�z�cfe}z+aI]�gwvja}z+gwe[r�sIcje}�<gwrq]

kIgho�]�_`z�gwpje®gwry¯Ioqr�z�iw�m_`pjeIr�ghkI]�o�]�k © lnkdgwcj¢Icfz�gw_�z�]`{�sV]`oqcfz|¡do�]-_`pfedkIgwz�gwpje®gwrycfsdsIiwgh]`k[pfe®z|ad]B�IcjznsIihcfz�] © º pfonz�aIghr5rqs ]�_`ghcfiS_`cjr�]}�
z|ad]0sIcfoqcf{�]`z�]`oqr'pf��z�aI]0{�p}kI]`i�cjo�]=cjr<��pfihiwp��<r�Ê

µ 3�� � �N��Ìb� � � r ) Q 3¹� ¥0��� ¨
º¤gwvj¡Ioq]
���5rqaIp��<r¤z|aI]<�j]`ihp}_`ghz��0cfeIk-z|]`{�sV]`oqcfz�¡Io�]'sV]`oqz|¡Ioq¢Icjz|ghpfeBcj{�sIiwghz|¡dkI]`r´gheIkI¡d_`]`k�¢}��z|ad]4oqpf¡dvfaIeI]�r�rS]`ih]`{�]�eMz¤pj�U) Q 3ª� ©
� aI]4r�sdcfe}�<gwrq]4�f]`ihp}_`ghz��=s ]�o�z�¡Io�¢dcfz|ghpfeS� Î � �Ñgwr¤eI]�vfih]`_�z|]`k-gwe�z|adgwr¤¯Ivj¡Io�] © §IgheI_�]4z�aI]'r�z�]`cjkI�=¢Icfrq]!�dp���pfe-c5�IcjzPsdiwcjz|]'pfeIih�0aIcjreIpje©�`]�o�p��j]`ihp}_`ghz���_�pf{�sVpfeI]�eMz�r!ghe�rqz|oq]`cj{B�<ghr�]ncfeIkC�4cfihih�TeIpjo�{�cjiIkIgho�]�_`z|ghpfedr��j�f]�iwp}_�gwz���s ]�o�z�¡Ioq¢Icfz�gwpjeCgwe�r�sdcfe}�<gwrq]nkdgwoq]`_�z|ghpfe
ghr5]�­M¡dcfiSz|p	��]`oqp © 
']�gweIv�kIgw°V]`oq]`e}z5��o�pj{ z�aI]�o�pj¡IvfaIed]`rqr+{�pMkd]`ihr5¡Irq]`k[¢M���SpjiwihgwrYè ��]�iw] ¼ Ã>�q¾ cjeIk � ¡I{�gwe ¼ Ã|¾ � �!cjiwih�Tedpfoq{�cji
�f]�iwp}_�gwz��0sV]`oqz|¡Ioq¢Icjz|ghpfeBghr£gheIkI¡I_�]`k�gwe�z|aI]'_�¡Io�oq]`e}zS{�pMkd]`i
¢V]`_`cj¡Irq]4pj�dz�aI]'eIpfeIsdcfoqcfihiw]�ijeIcjz|¡Ioq]4pf�dz�aI]'e}¡I{�]`oqgw_�cfihiw�0rqgw{-¡Iihcfz|]�k
�Ip�� ©�� p��4]`�f]�o�� z|aI]ucf{�sIihgwz�¡IkI]upj��² � gwrP{B¡I_ba0rq{�cfihiw]�o�z�aIcfe0z�aIcfzPpf� t � kI¡I]!z|p+z�aI]usIoqpfsV]`oqz��npj�}¢ pj¡IeIkIcjo��}��iwc��j]`o��Ip�� © ~5eIihgw¬j]�f]�iwp}_�gwz��CsV]`oqz|¡do�¢Icjz|ghpfeIr��jz|]�{�sV]`oqcfz�¡Ioq]0s ]�o�z�¡Io�¢dcfz|ghpfemghr<gweIkd¡I_`]�kmedpfz<pfediw�C�<ghz|adgwe;z|ad]0��pfoq_`gheIv�o�]�vfghpfe�¢d¡Iz<kIp��<eIrqz|oq]`cj{ pf�
z|ad]0��pfoq_`gheIv�o�]�vfghpfe ©
§IgheI_`]<z�aI]+oqpf¡IvjaIeI]�r�r¤]`ih]`{�]�eMzuaIcfr´_�pfeIrqz|cje}zSad]`ghvfa}z£gwe2rqsIcjeM�<ghrq]4kdgwoq]`_�z|ghpfeP�Ñz|aI]Ü�jx·�Ip��1¯I]`ihk�gwed_`ih¡IkIgheIv�z|ad]+o�pj¡IvfadeI]`rqr

]`ih]`{�]�eMz�ghr2gwedkI]`sV]`eIkd]`e}zCpf�5r�sdcfe}�<gwrq]m_`p}pfoqkIgheIcfz�] © l �jx �Ip��,¯d]`ihkÈ_�pfoqo�]�r�sVpfeIkdgweIv�z|pªc&_`oqpfrqr���rq]`_`z�gwpje�pf�Y�fxÁ�dp��¶gwr
rqgw{-¡Iiwcjz|]�k®¢M��r�pjiw�}gheIv2z|ad]�z��!pj�Tkdgw{�]`edr�ghpfeIcji�«nc��}gh]`oq�T§Iz�pf¬j]`r']`­}¡Icjz|ghpfeIr+�<ghz|a®c�¯I��z|aI��pfoqkI]�o+r�adpM_b¬}��¯Iz|z�gwedv2{�]�z|aIp}k © º¤ghvf¡Ioq]�f�2_�pf{�sIcjo�]�r+z|aI]-cf{�sIihgwz�¡IkI]�_�pfe}z|pj¡Ioqr+pf�¤sIoq]`rqr�¡do�]0sV]`oqz|¡Ioq¢Icjz|ghpfeIr5gweIkd¡I_`]�k®¢M�mz|ad]Boqpf¡IvjaIeI]`rqr+]�iw]�{�]�e}z+pf�\) Q 3X�Cghe®�fx
cfedkW�fx r�gh{B¡Iihcfz�gwpjeIr ©�� ad]�vfp}p}kªcfvjo�]�]`{�]`e}z0¢V]`z��4]`]�eªz|aI]�r�pjiwghkª_`pjeMz�pf¡Ioqr�pj�<�fx,rqgh{B¡Iihcfz�gwpjeªcfeIkªz�aI]�kIcjr�ad]`kª_`pje}z|pf¡do
pf�ÿ�jx¶r�gh{B¡diwcjz|ghpfeªsIoqp��f]�ryz�aI]Ccj_`_`¡do�cj_`�^pj�4º pf¡Ioqgh]`o�_�pfihiwp}_`cjz|ghpfe&{�]`z|adpMk © �Spj{�sIcfoqgwrqpfedr0pf�4cf{�sIihgwz�¡IkI]�kdgwrqz|oqgw¢d¡Iz|ghpfeIrBpf�
sIoq]`rqr�¡do�]'sV]`oqz|¡Ioq¢Icfz�gwpjeIr£gheIkI¡I_�]`k2¢}�Bz�aI]<o�pj¡IvfadeI]`rqr£]`ih]`{�]`e}z£pj�©) Q 3��=cjz£z��!p0ihp}_`cfz�gwpjeIr£pf� g Q 3L� � ��Ì´{�{³cfeIk g Q 3ª� � ���
{�{�gwe®�jx cjeIk4�fx r�gh{B¡Iihcfz�gwpjeIrncjo�]�r+rqaIp��<e®gwe®º¤ghv © �f� © l5vfcjgweP�Iz|aI]-vfp}p}k®cfvjo�]�]`{�]`e}z|r<¢V]`z��4]`]�e^sIoq]`rqr�¡do�]0sV]`oqz|¡Ioq¢Icjz|ghpfe
cf{�sIihghz|¡IkI]�r!sdo�p��j]`r£z|ad]ncf_�_`¡Ioqcf_���pf��º pf¡Ioqgh]`o´_�pfihiwp}_`cjz|ghpfe�{�]`z�aIp}k © º¤gwvj¡Io�]I�j��cfihrqp0r�aIp��<ruz|aIcjzuz|ad]nsIoq]`rqr�¡do�]<sV]`oqz|¡Ioq¢Icjz|ghpfe
sIoqpfsIcjvfcjz|]`r¤ghe2�!cjiwih��eIpfoq{�cfi}kIgho�]�_`z|ghpfe���oqpf{ ¡IsIrqz|oq]`cf{ z|p0kIp��<edr�z�o�]�cf{ © �SpjeIr�ghkI]�o�gheIv=z|aI]nkIgwrqsIihcf_�]`{�]`e}z£z|adgw_b¬}eI]�r�r£pj�Vihp}_`cji
¢Vpf¡IeIkdcfoq��iwc��j]`o���z|ad]<cfeIvjiw]'ghe�z�aI]+kIghoq]`_`z�gwpje-pj� sdo�]�r�rq¡Ioq]4sV]`oqz|¡do�¢Icjz|ghpfe�sIoqpfsIcjvfcjz|ghpfe�ghr´cfsdsIo�p�²}gh{�cfz|]�iw�B]`­}¡Icfi
z�p0�d� ,�E����f]�o��
_`ihpfrq]=z|p�z|ad]0cfeIvjiw]=pf�P\^cf_bamihgweI] ©S� aI]`oq]`��pjo�]}�jz|aI]0sIoq]`rqrq¡Io�]ysV]`oqz|¡Ioq¢Icfz�gwpje�pj¡Iz|rqghkI]0z|aI]=¢Vpf¡IedkIcfoq�Cihc��f]`o'sIoqpfsdcfvfcjz|]�r!cjiwpjeIv
z|ad]0\^cf_bamiwgheI]�r��}�<adgw_bamgwrncfihr�p�r�adp��<e�ghe;ºSghv © �j� ©
¸�eªpfoqkI]�oBz|p�_baI]`_b¬�z|aI]mz|oqcfedr�gh]`e}z�vjo�p��<z�a&sdaI]`eIpj{�]`eIc���pjeI]�oqpf¡dvfaIeI]�r�rB]`ih]`{�]`e}zBpj�'kIgwrqz|oqgh¢I¡Iz|]�k¹aI]�gwvja}z�gwe¹r�sIcje}�<gwrq]

kIgho�]�_`z�gwpje^gwrygheM�j]`rqz|ghvfcjz|]`k © l<zy¯Ioqr�z��dcjkIghcf¢Icjz|gh_�z|]�{�sV]`oqcfz�¡Ioq]B_`pjeIkIghz|ghpfe�gwrycfsIsdiwgh]`k�pfe^z�aI]-�dcfznsdiwcjz|] © º pfonz�aIghry_�cfrq]M� z|ad]
sIcjo�cj{�]�z|]�o�r'pf�Pz|aI]0{�p}kI]�i�cfoq]=cfr<��pfihihp��<r�Ê

µ 3�Ì�� ���[Ì � � � r ) Q 3 Ì�� ����Ìb� � { � ½ ¥0�f� ¨
� aI]-kIgw{�]�eIr�ghpfedcfi��4c��f]BeM¡d{B¢V]`on_�cfe^¢V]BedpfeI��kIgh{�]�eIrqgwpjeIcfihg���]`k®¢}�mz|aI]�iwp}_�cfi�¢Vpf¡deIkIcfoq�miwc��j]`o+z�aIgw_b¬}eI]�r�rycfz5z|aI]-_`]�eMz�]`o5pf�
z|ad]0o�pj¡IvfaIed]`rqr4]�iw]�{�]`e}z<cfr�Ê

)F3_) Q ¬ Q 3�� � �j����� ¥¦�f� ¨
º¤gwvj¡Ioq]Q�VÌ®r�aIp��<rmz|ad]�_�pfe}z|pj¡Io�r�pf�0rqz|oq]`cj{B�<ghr�]^�j]`ihp}_`ghz��1sV]`oqz|¡do�¢Icjz|ghpfe·pje·z|ad]�sIihcfz�][gheIkI¡I_�]`k�¢M�Xz�aI]A�jx r�z�cfz|ghpfedcfoq�
oqpf¡IvjaIeI]`rqr£]`ih]`{�]�eMz!pf�K) Q 3�Ì�� ���2Ìb� � {~� ½ © ¸�e2z�aIgwr!¯Ivf¡do�]}�Ñ��pj¡Io´sV]`oqgwp}kIr!pf��z|aI]no�pj¡IvfaIed]`rqr´]`ih]`{�]`e}z´ghe2rqsIcfe}�<ghr�]+kdgwoq]`_�z|ghpfe
cfoq]�sIihpfz|z�]`k © ln_`_�pfoqkIgheIv;z|p®z|ad]2o�pj¡IvfaIed]`rqr0]`ih]`{�]`e}z0{�p}kI]`i´pj�!t!­ © ¥��f� ¨ ��_`pfe}�j]`²^rq¡Ioq��cf_`]�gheIkI¡I_�]`r�ed]`vfcjz|gh�f]�r�z�o�]�cf{-�<gwrq]
�f]�iwp}_�gwz��C�<ad]`oq]`cfr<_�pfeI_�c��f]yr�¡do���cj_`]=gwedkI¡I_`]�r+sVpfrqgwz�gw�j]yrqz|oq]`cj{B�<ghr�]=�j]`ihpM_�gwz�� ©S� aI]0_`pje}z|pf¡do�r'ghemº¤ghv © ��Ì5cfoq]y_�pfeIrqghr�z�]`e}z<�<gwz�a
z|ad]0sIo�pj¯Iih]`r<pf�Po�pj¡IvfadeI]`rqr']`ih]`{�]`e}z<ghemrqsIcjeM�<ghrq]5cjeIk;r�z�o�]�cf{B�<ghrq]5kIghoq]`_`z�gwpjeIr ©
º¤gwvj¡Ioq]N�f�[sIiwpjz|r�z|ad]��j]`_`z�pfo-pf�ÿ² � cfeIk Î � sV]`oqz|¡do�¢Icjz|ghpfeIr�ghe¹z|ad]¿¥¦�M�¾� ¨ sIihcfed]�cjzBc[ihp}_`cjz|ghpfe�pj� g Q 3µ� � ����� �^{�{®��d��ÌJ���b��{�{ÀkIp��<eIrqz|oq]`cf{ pj�uz�aI]2z|oqcfghiwgheIvm]`kIvj]�pf�uz�aI]�o�pj¡IvfadeI]`rqr=]`ih]`{�]`e}z © ¸�z=ghr0_`ih]`cfoqih�®r�aIp��<e&z|adcfz=z|aI]�o�]�ghr0c;sIcfgho=pf�

_`pj¡Ie}z|]�o4oqpfz�cfz�gweIv�rqz|oq]`cf{-�<gwrq]n�jpfoqz|gh_`]�r!gheIkI¡I_�]`k;¢}�2z|aI]=oqpf¡IvjaIeI]�r�r4]`ih]`{�]`e}z ©S� aI]=�fpfoqz|gh_`ghz��2ghr4sVpfrqghz|gh�f]=��pfo'z|ad]yih]`��z��TadcfeIkI�
rqgwkI]-�fpjo�z�]`²mcfeIk�eI]`vjcfz|gh�f]B��pfoyz|aI]�o�ghvfa}z��TaIcjeIkI��r�ghkI]0�jpfz|]�² © º¤ghvf¡Ioq]`rb�����©���V�dcfeIk~�j��rqaIp��?z|aI]�sV]`oqz|¡Ioq¢Icfz�gwpje^_`pje}z|pf¡do�r5pf�

Ìb�
ln{�]`oqgh_`cfem¸�eIrqz|ghz|¡Iz�]�pf�Sln]�o�pjeIcf¡dz|gh_`r'cfeIk;l5r�z�o�pjeIcf¡Iz�gw_�r



õnö�õ5õ�÷£øbù£ú`û<üjýfýVþ ÿTý ����� Ìs,

z|]�{�s ]�o�cjz|¡Ioq]M�fr�z�o�]�cf{-�<gwrq]+�f]�iwp}_�gwz��}��cfedkCr�z�o�]�cf{-�<gwrq]<�fpjo�z�gw_�gwz���cfz!z|aI]5r�cj{�]niwpjcf_`z�gwpje2pf��º¤ghv © �j�V�fo�]�r�sV]`_�z|gh�f]�iw� © ¸�eCº¤ghv © �����
z|ad]Bz|]�{�s ]�o�cjz|¡Ioq]0gwed_`oq]`cfrq]`rngwe®z�aI]B�4cf¬j]0o�]�vfghpfe;pf�¤_`pje}�f]`²�r�¡do���cj_`]0oqpf¡IvjaIeI]`rqr+�<aI]�o�]�cfr<ghznkI]�_`oq]`cjr�]�r+gwe®z�aI]B�4cf¬j]=o�]�vfghpfe
pf�S_`pjeI_`c��j]5rq¡Ioq��cf_�]yoqpf¡dvfaIeI]�r�r ©ÿ� e�z�aI]�_�pfe}z|oqcfoq�M�jz|ad]`oq]yghr+c�_`pjiwk;rqz|oq]`cj¬Ccf¢Vp��f]yz|aI]0z�]`{�sV]`oqcfz|¡do�]��TgheI_`oq]`cjr�]�k��4cf¬j]ycjeIkmc
aIpjzurqz|oq]`cf¬�cf¢Vp��f]nz|aI]yz|]�{�sV]`oqcfz�¡Ioq]`��kI]`_�o�]�cfrq]`k��!cj¬f] © ¸�eCº¤ghv © �����Ñghzughr'eIpfz�gw_�]`kCz�aIcfz!z|aI]�o�]5cfoq]n�4cf¬j]+o�]�vfghpfeIrukIp��<eIrqz|oq]`cf{
pf�£z�aI]�kIgwrqz|oqgh¢I¡Iz|]�k^oqpf¡IvjaIeI]`rqr ©'� aI]BrqsV]`]`k[pf�£�4cf¬f]B��o�pj{ _�pfe}�f]�²�rq¡Ioq��cf_�]�o�pj¡IvfadeI]`rqr+ghr5rqiwp��4]`o5z|aIcje^z|adcfzn��oqpf{�_�pfeI_�c��f]
oqpf¡IvjaIeI]`rqr ©m� aI]`rq]�oq]`rq¡Iihz|r�cfoq]Cr�gh{�gwihcfo-z|p�z|aI]�z|aI]�pfoq]`z|gh_`cjiucjeIcfih�}r�ghrBpj� � ¡I{�ghe ¼ Ã|¾ �S¢V]`_�cf¡Irq]�z�aI]�kIghrqz|oqgw¢I¡dz|]`kÈo�pj¡IvfadeI]`rqr
]`ih]`{�]�eMz<ghe;z|aI]B_`¡Ioqo�]�e}z4sdcfsV]`o<_`cje;cfihr�p�¢V]0o�]�vfcfoqkI]�k�cfrnc�a}¡I{�s®cjo�oqc���gwe;rqsIcfe}�<ghr�]=kIgho�]�_`z�gwpje © º¤gwvj¡Ioq]b�j��_`ih]`cfoqih�Cr�adp��<r
z|ad]-sIcjgwo=pj�£_`pf¡deMz�]`o=oqpfz|cjz|gheIvC�jpfoqz|gh_`]`ryghe[z|ad]-�4cf¬j]Boq]`vfghpfe © l5¢ p��j]Bz�aI]-�4cf¬j]Boq]`vjgwpjeP�Iz�aI]`oq]�gwr=cfedpfz|ad]`oysIcfgho5pj�´_`pj¡Ie}z|]�o
oqpfz|cjz|gheIv��fpfoqz|gh_`]�r<cfz'z|ad]0iwp}_`cjz|ghpfempf�¯� Q 3�� � ,�{�{^�}�<aIgh_ba�ghr+rqz|oqpfeIvj]`o'z|aIcje�z�aI]0�fpjo�z�gw_�]`r<ghe�z�aI]0�4cf¬f]=oq]`vjgwpje ©
¸�e�_`pj{�sdo�]�r�rqgw¢diw]4¢ pj¡IeIkIcjo��Biwc��j]`o�� � ¡I{�ghe2cfeIk�Í+]�r�adpfz|¬jp ¼ �> �¾ ¡Irq]`k�]`eI]�o�vj�0eIpfoq{�z�p={�]�cfrq¡Ioq]4z�aI]+rqz|oq]`eIvjz|a�pf�Vz|oqcfeIrqgh]`e}z

vfoqp��<z|a ©�� ad]y]�eI]`oqvf��eIpfoq{¶ghr<kI]`¯Ied]`k;cfr

� = 3 ¥ a� r a� ¨ Ã 3 �
" a� �ç¤ a� ºn� ¥¦�VÌ ¨

�<aI]�o�]=z|ad]0s ]�o�z�¡Io�¢dcfz|ghpfemcf{�sIihghz|¡IkI]0�j]`_�z|pfo�� a� �Mcfedkmz�aI]0kIghcfvjpfeIcjiV{�cjz|oqgw²��M\È�}cjo�]y]`²}sIoq]`rqrq]`kmcfr
a� 3�¥ ðtçr ð² r ðq r ð� r ðÎ ¨ � ¥¦�f� ¨

¤ 3pºs�s¦���� q r q r � �M¥� KqÈ¤ < Ã ¨ r qÈ�M¥� ´¥� | Ì ¨ � ¤ < Ã ¨ r q"! ¥¦��� ¨
¸�e[z�aI]B_�¡Ioqo�]�eMz5sIcfsV]`o�� z|aI]�rqcf{�]�]`ed]`oqvf�;eIpfoq{�gwry]`��cjiw¡Icjz|]�k ©+� ad]BgheMz�]`vjo�cjiPghe^tu­ © ¥���Ì ¨ ghr=e}¡I{�]`oqgw_�cfi�_�cfih_`¡Iihcfz�]`k^cj_`oqpfrqr
z|ad]2¢ pj¡IeIkIcjo��^ihc��f]�o=¡Ir�gheIv;c®{�gwkd�TsVpfghe}z0o�¡Iih] © º¤ghvf¡Ioq]C��,;r�adp��<r0]`eI]�o�vj�®eIpfoq{ÁkIghr�z�o�gh¢I¡Iz�gwpje¿pf�4z|oqcfeIrqgw]�e}zyvjo�p��<z�a[cjiwpjeIv
z|ad]2cfkIghcf¢Icjz|gh_-�dcfz=sIihcfz|] © ¸�z0gwr0��pj¡IeIk&z|aIcjz0z|aI]�]`ed]`oq�^eIpfoq{ÁpjeIiw�®adcfr0c;r�{�cjiwi£vjo�p��<z�a[ghe�z�aI]2�!cj¬f]�cfz=z|ad]2iwp}_`cjz|ghpfe�pf�g Q 3ª� � ����,n{ ©�� aI]'r�{�cjiwi}]`ed]`oqvf�0eIpjo�{�{�c��0¢V]4_�cf¡Irq]`k-¢}��z|aI]'rq{�cfihiMad]`ghvfa}z¤pf�Iz�aI]'o�pj¡IvfaIed]`rqrP]�iw]�{�]�e}z © ºSghvf¡do�]^���ur�adp��<r
z|ad]BkIghr�z�o�gh¢I¡Iz�gwpjeIrnpj�£r�z�o�]�cf{-�<gwrq]0cfeIk®�4cfihih�TeIpjo�{�cji��f]`ihp}_`ghz���sV]`oqz|¡do�¢Icjz|ghpfeIr5gwe[�!cjiwih�Tedpfoq{�cji�kIgho�]�_`z|ghpfe®cjz+z|ad]BihpM_�cfz�gwpje®pf�g Q 31� � ���f�2{�{ ©4� aI]Brqz|oqpfedv2pfrq_`ghiwihcfz�gwpjeIr+pf�¤�j]`ihpM_�gwz���s ]�o�z�¡Ioq¢Icfz�gwpjeIrnpj¡Iz|rqgwkd]�z|aI]-¢ pj¡IeIkIcjo���iwc��j]`o-¥¦�f��ëf� Q ��¬ Q ë�Ìb�f� ¨
cfoq]Boq]`ihcfz�]`k�z|pmz|aI]�cf_�pf¡Irqz|gh_B�4c��f]�r5sIoqpfsdcfvfcjz|gheIvCcjiwpjeIv�z�aI]-\[cf_ba[ihgheI]`r © �uoqpf¯Iih]`rypf�uz|aI]�z��!pm�f]�_`pjiwghz���sV]`oqz|¡do�¢Icjz|ghpfeIr=ghe
z|ad]y¢Vpf¡deIkIcfoq�2ihc��f]`o4gheIkIgh_`cfz�]5z�aI]=z|oqcfeIrqgh]`e}z!vjo�p��<z�a ©¯� p��4]`�f]�o��fz|ad]yz�o�cjeIrqgw]�eMz4vfoqp��<z|a�gwr'­}¡Ighz|]=iwp�� gwemz|aIghr<_`cjr�]}�j�<aIgw_ba�gwr
_`pjeIrqgwz�]`e}z'�<gwz�amz�aI]0rq{�cjiwi�]`eI]�o�vj�2eIpfoq{¶ghemº¤ghv © ��, ©5)aI]�e&ghrqpfz|ad]`oq{�cji£z|]�{�sV]`oqcfz�¡Ioq]2_`pfedkIgwz�gwpje�ghr�cjsIsIihgw]�k&z�p®z|aI]2sdiwcjz|]2�<ghz|aªz|ad]2r�cj{�]�kIghrqz|oqgw¢I¡dz|]`kªoqpf¡dvfaIeI]�r�r=]�iw]�{�]�e}z
kI]�¯IeI]`kXgheXtu­ © ¥��j� ¨ �´rqgw{�ghiwcjo2o�]�r�¡diwz�rC_`cjeÈ¢V]^cf_badgw]��f]`k © �Spj¡Ie}z|]�o2o�pjz|cfz�gwedv&rqz|oq]`cj{B�<ghr�];�jpfoqz|gh_`]`r�cjo�];]`²}_�gwz�]`kX¢}�¹�4cfihi
oqpf¡IvjaIeI]`rqr © l5eIk®z|aI]-z|]�{�sV]`oqcfz�¡Ioq]0gweI_�o�]�cfrq]`r+ghe®z|ad]B�4cf¬f]=oq]`vjgwpjempj�¤_`pfe}�j]`²�rq¡Ioq��cf_�]0o�pj¡IvfaIed]`rqr<�<aI]`oq]`cjr+gwznkI]`_�o�]�cfrq]`r+ghe
z|ad]��4cf¬j]-oq]`vjgwpje[pj�u_`pjeI_`c��j]Brq¡Ioq��cf_`]�oqpf¡IvjaIeI]`rqr © ºd¡do�z�aI]`oq{�pfoq]M�Vz|ad]�rqsV]`]`k¿pj�u�4cf¬f]-��o�pj{Á_`pje}�f]`²®rq¡Ioq��cf_�]-oqpf¡IvjaIeI]�r�rygwr
rqiwp��4]`o5z|aIcje[z|adcfzy��o�pj{ _�pfeI_�c��f]�oqpf¡dvfaIeI]�r�r © º¤ghvf¡Ioq]8����rqaIp��<rnrqz|oq]`cj{B�<ghr�]-�fpjo�z�gw_�gwz��mkIghr�z�o�gh¢I¡Iz�gwpjeIr5cjiwpjeIv�z�aI]�cfkIghcf¢Icjz|gh_
cfedk2gwrqpfz�aI]`oq{�cfid�dcfz´sIihcfz�]`r!cfz g Q 3¹�d� ����� �={�{ © xy]`rqsIgwz�]nz�aI]nrqgw{�ghiwcjo´sIoqpf¯Iih]`r!pf��z|ad]nrqz|oq]`cf{-�<gwrq]<�fpjo�z�gw_�gwz��-kIghr�z�o�gh¢I¡Iz�gwpjeIr��
z|ad]4rqz|oq]`cj{B�<ghr�]!�fpjo�z�gw_�gwz��=]`²}_�gwz�]`kBpjeBcjkIgwcj¢Icfz�gw_4sIihcfz�]!ghr£r�z�o�pjeIvf]�o�z�aIcfe�z|aIcjzP]�²}_`ghz|]`k�pfe-gwrqpfz�aI]`oq{�cfiMsIihcfz|]}���<aIgh_baBgheIkIgh_`cjz|]`r
z|adcfz4z|aI]=oqpf¡IvjaIeI]`rqru]�iw]�{�]`e}z!pje�cjkIgwcj¢Icfz�gw_5�Icfz4sIihcfz�]5ghr'{�pjo�]y]`Ä�_�gw]�eMz4ghe�z|ad]y]�²}_`ghz|cfz�gwpjeCpf��z|oqcfeIrqgw]�e}zuvfoqp��<z|a © º¤ghvf¡Ioq]��j�
rqaIp��<r5]�eI]`oqvf�;eIpjo�{�kIghrqz|oqgw¢I¡dz|ghpfeIr=pf�uz|oqcfeIrqgw]�e}z5vjo�p��<z�a®cfihpfeIv�z|aI]�cfkdgwcj¢Icfz�gw_-cfeIk�gwrqpfz�aI]`oq{�cfiS�IcfzysIihcfz|]�r © ¸�zyghryedpfz|gh_`]�k
z|adcfz<z|ad]0]`eI]�o��2eIpjo�{,��pfo<z|ad]0o�pj¡IvfaIed]`rqr4]�iw]�{�]`e}z'pfemgwrqpfz�aI]`oq{�cfi��Icjz4sdiwcjz|]=cfihr�p�aIcjr<c�r�{�cfihi�vfoqp��<z|a�gwe;z�aI]=�!cj¬f]ycfz<z|ad]
ihpM_�cfz�gwpje^pf� g Q 3 �d� ����,�{ ©Y� p��!]��f]`o��dz|aI]�]`eI]�o�vj��edpfoq{ cjz5z�aIcfzyihpM_�cfz�gwpje^��pfoygwrqpfz�aI]`oq{�cfiP�IcfzysIihcfz|]-gwr=ihp��!]�onz�aIcfe�z|aIcjz
��pfo5cfkIghcf¢dcfz|gh_��IcjznsIihcfz�]M�d�<aIgh_ba®gweIkdgw_�cfz|]�r5z�aIcfz5z|aI]-o�pj¡IvfadeI]`rqr+]`ih]`{�]�eMznpfe^cjkIgwcj¢Icfz�gw_0�dcfznsdiwcjz|]Bghrn{�pjo�]�]�Ä�_`gh]`e}znghe^z|ad]
]`²}_�gwz�cfz|ghpfempf�Sz|oqcfedr�gh]`e}z'vfoqp��<z|a ©

# àSÇ\[W[ªF � â
� aI]<pj¢9P|]`_�z|gh�f]+pj� z�aIgwr4sIcjs ]�o´gwr!z|p�e}¡I{�]�o�gh_`cjiwih�Bghe}�f]`rqz|ghvfcjz|]'z|ad]+o�]�_`]�sIz|gh�}gwz���pf��c0\^cj_ba�� � �j�0�IcfzusIiwcjz|]+¢Vpf¡deIkIcfoq�Bihc��f]�o

z|p-z��!pBcfeIkCz�aIoq]`]`��kIgh{�]`eIrqgwpjeIcfi �!cjiwi s ]�o�z�¡Ioq¢Icfz�gwpjeIr ©�� aI]5�fx�r�z�]`cfkd��¢dcfrq]+�Ip��)ghrurqgw{-¡Iiwcjz|]�kC¢}��rqpfih�}gwedv�z��!pj�Tkdgw{�]`edr�ghpfeIcji
_`pj{�sIo�]�r�rqgh¢Iiw]n«nc��}gw]�o���§Iz�pf¬f]�r´]`­}¡Icjz|ghpfeIr4�<ghz|a�c-_`pj{B¢IgheIcfz�gwpje2pf��c-¯I��z|ad�Tpjo�kI]�ourqaIp}_b¬}�T¯Iz�z|gheIvB¯deIgwz�]5kdgw°V]`oq]`eI_�]n{�]`z�aIp}k�cjeIk
cmr�]�_`pfedkI�Tpjo�kd]`o �<± x rq_baI]`{�] ©�� aIoq]`]`��kIgh{�]`eIrqgwpjeIcfiSrqz|]`cjkI�^¢Icjr�]��Ip�� ghr0]`²}z�]`eIkI]�k���oqpf{ �jx ¢Icfrq]��Ip�� kI¡I]�z�pmz�aI]���cf_�z
z|adcfz´z�aI]+�Ip��È¯I]`ihk2pfe�c0�Icjz´sIihcfz|]<ghrugheIkI]�s ]�eIkI]�eMzupf�Vr�sIcje}�<gwrq]<_`p}pfoqkIgheIcfz�] ©�� aI]+_baIcjo�cj_`z|]�o�ghrqz|gh_`r¤pf�V¢ pj¡IeIkIcjo��}��iwc��j]`o¤�4c��f]
{�p}kI]`r+cjo�]0ghkI]�eMz�gw¯d]`k®cfedkm]���cfih¡Icfz�]`k;¢}��_`pj{�sIcfoqgwedv�z�aI]�oq]`rq¡Iihz|r+pj�S�P§ � cfeIk;e}¡I{�]`oqgw_�cfi�rqgh{B¡Iihcfz�gwpjeIr ©´� �!pj�Tkdgw{�]`edr�ghpfeIcji
�4cfihiVsV]`oqz|¡do�¢Icjz|ghpfeIr'pj��rqgw²2_�cfrq]`r'cfoq]5ghe}z|oqp}kI¡I_`]�k�z�p��jx�r�z�]`cjkI�2¢Icfrq]y�Ip��·¢}�Cc���pfoq_`gheIv-rqihpfz4iwp}_`cjz|]�k�pje�z|ad]0�Icfz4sIihcfz|] © ¸�e
pfoqkI]�o4z�p2gwe}�j]`rqz|ghvfcfz�]5z�aI]0z|oqcfedr�gh]`e}z'vfoqp��<z|a�sIaI]`edpf{�]`eIc��Mr�{�cjiwih�Trq_`cjiw]yrqz|cfz�gwpjeIcfoq�2z|ado�]�]`��kIgw{�]�eIr�ghpfedcfi�o�pj¡IvfadeI]`rqr']`ih]`{�]`e}z|r
cfoq]4gwe}z|oqp}kI¡I_�]`k�pfe�z|aI]<�dcfz¤sIihcfz|] ©�� ad]<r�¡Ioq��cf_�]!oqpf¡dvfaIeI]�r�r¤ghr£s ]�o�ghp}kIgh_<gwe�rqsIcfe}�<ghr�]4kIgho�]�_`z|ghpfe © t!° ]�_`z¤pf�Vz|aI]�o�{�cji
�Icfz¤sIihcfz�]
¢Vpf¡IeIkdcfoq��_�pfeIkdgwz�gwpjeIr!pjeCz|ad]5oq]`_�]`sIz�gw�}ghz���sdo�p}_`]�r�r!gwr4_`pjeIrqgwkI]�o�]�kC¢}��_`pf{�sIcjo�gheIv�e}¡I{�]�o�gh_`cji rqgw{-¡Iihcfz|ghpfedrupfe�cfkIghcf¢dcfz|gh_+cjeIk
ghr�pjz|aI]�o�{�cfi��dcfz'sIihcfz|]�r��
o�]�r�sV]`_�z|gh�f]`ih� ©
� aI]={�cfghe;_`pfed_`ih¡Ir�ghpfedr4pj�Pz�aI]0_`¡do�oq]`e}z4r�z�¡IkI��cjo�]}Ê

ÌJ,
ln{�]`oqgh_`cfem¸�eIrqz|ghz|¡Iz�]�pf�Sln]�o�pjeIcf¡dz|gh_`r'cfeIk;l5r�z�o�pjeIcf¡Iz�gw_�r



õnö�õ5õ�÷£øbù£ú`û<üjýfýVþ ÿTý ����� Ì��

Ë lnihi�r�gh²�_�cfrq]`r+pj�P�jx �4cfihi�s ]�o�z�¡Ioq¢Icfz�gwpjeIr<]`�j]`e}z|¡Icjiwih��oq]`rq¡Iihz<gwe;z�aI]�rqcf{�]0z��}s ]0pj�SgheIrqz|cj¢Igwihghz����4c��f]C¥�{�p}kI]0§ ¨ ghe®z|ad]¢ pj¡IeIkIcjo��miwc��j]`o��
�<aIgh_ba®gheIkIgh_`cfz�]`ryz|aIcjznoq]`_�]`sIz�gw�}ghz��mpj�¤z|aI]�a}�MsV]`oqrqpfeIgh_�¢Vpf¡IeIkdcfoq��ihc��f]�o+z|p��fx³�!cjiwiPs ]�o�z�¡Io�¢dcfz|ghpfedr
gwr<gheIkI]�s ]�eIkI]`e}z<pj�Pz�aI]0r�sV]`_�gw¯d_0z��MsV]0cfedk�sIoqpf¯diw]=pf�Ps ]�o�z�¡Ioq¢Icfz�gwpjeIr ©

Ë � aI]na}�}s ]�o�rqpfedgw_5¢ pj¡IeIkIcjo��}��iwc��j]`o´�Ip��)ghr'{�pfoq]nrq]`eIrqgwz�gw�j]5z�pB¢Iihp��<gheIvf��r�¡d_`z|ghpfe�z|aIcje�z|p-�!cjiwi�pjr�_�gwihiwcjz|ghpfe2cjeIk�z�]`{�s ]�o��cfz|¡do�]<sV]`oqz|¡Ioq¢Icjz|ghpfeIr����<aIgh_ba2ghr´_`pjeIr�ghrqz|]`e}z´�<ghz|a2z�aI]+z�aI]`pjo�]�z|gh_`cfidcfeIk2e}¡I{�]`oqgh_`cfidcfeIcjiw�}rqgwr´pj��ºd]`kdpfoqp���cfeIk2»0adpf¬}aIihp��
¼ ½¦¾ ©¹� ad]moq]`_�]`sIz�gw�}ghz���pf�5z|aI];a}�}s ]�o�rqpfedgw_m¢ pj¡IeIkIcjo��¹iwc��j]`o�z|p¿z|]�{�sV]`oqcfz�¡Ioq]msV]`oqz|¡do�¢Icjz|ghpfeÈgwr2sIoqpfsVpfoqz|ghpfedcfi'z|p¿z|ad]
]`eI]�o�vj�2gwe}z|oqp}kI¡I_�]`kmz|p2z|ad]0r�z�]`cfkd�C¢Icfrq]=�Ip�� ©

Ë �Spf¡Ie}z|]�o£o�pjz|cjz|gheIv5rqz|oq]`cj{B�<ghr�]'�jpfoqz|gh_`]`r¤cjo�]']`²}_�gwz�]`k�¢}��r�z�cfz�gwpjeIcfoq��oqpf¡IvjaIeI]`rqr¤]`ih]`{�]`e}z ©�� aI]<z�]`{�sV]`oqcfz|¡do�]<gheI_`oq]`cjr�]�rgwe¿z|ad]C�!cj¬f]2oq]`vjgwpje�pj�!_�pfe}�f]�²[rq¡Io���cj_`]�oqpf¡IvjaIeI]`rqr0�<aI]�o�]�cfr0ghz�kI]`_�o�]�cfrq]`r0gheªz|aI]��!cj¬f]�o�]�vfghpfe¿pf�4_`pjeI_`c��j]�r�¡Ioq��cf_�]
o�pj¡IvfaIed]`rqr © ºd¡Ioqz|aI]�o�{�pjo�]}�
z|ad]�r�sV]`]�k^pf�¤�4cf¬j]y��oqpf{ _`pje}�f]`²�r�¡do���cj_`]0oqpf¡IvjaIeI]`rqr<ghrnrqiwp��4]`o+z�aIcfe®z�aIcfzn��o�pj{É_�pfeI_�c��f]
o�pj¡IvfaIed]`rqr © lnihi�z|ad]`rq]0o�]�r�¡Iihz|r<cjo�]y_`pjeIrqgwrqz|]�eMz'�<ghz|a;z|adpfrq]0pf� � ¡I{�ghePÂ rnz|aI]�pfoq]`z|gh_`cji�cfeIcjiw�}rqgwr ¼ Ãq¾�©

Ë � aI]�oqpf¡IvjaIeI]`rqr+]�iw]�{�]�e}z+pfe®cjkIgwcj¢Icfz�gw_B�Icfz+sdiwcjz|]Bghrn{�pjo�]0]�Ä�_�gw]�e}znghe^z|aI]B]`²}_`ghz|cjz|ghpfeIr5pf�¤r�z�o�]�cf{-�<gwrq]0�fpjo�z�gw_�]`r+cjeIkz|oqcfeIrqgw]�e}z!vjo�p��<z�a ©
Í+]�_`]`sdz|gh�Mghz��¹pj�5z�aI]^a}�}s ]�o�rqpfedgw_;¢Vpf¡IeIkdcfoq�¹ihc��f]`o2z�pª{�pfoq]m_�cfrq]`rCpj�Y�jxÁrqz|cfz�gwpjeIcfoq��oqpf¡IvjaIeI]�r�r2]�iw]�{�]�e}z|rCcjeIk)eIpfed�

rqz|cfz�gwpjeIcfoq�2oqpf¡IvjaIeI]`rqr']`ih]`{�]`e}z�r<�<gwihi�¢V]0_`cfoqoqgw]�k�pj¡Iz'z|p2��¡Ioqz|aI]�o<gwe}�j]`rqz|ghvfcfz�]5z�aI]0z|oqcfedr�gh]`e}z'vfoqp��<z|amsIaI]�eIpf{�]`edc ©
� �%$�LSH
J�UGK}RSOK[ªK}L �`�

� aIghru�4pfoq¬-�4cfr!r�sVpfedr�pjo�]�k�¢}��z|ad]nlngho4ºdpfoq_`] � Ä�_�]+pf��§d_`gh]`e}z|gh¯I_nÍn]`rq]`cfoq_baP�Ñ~n§Il5º<�j¡IedkI]`o4lnº � §IÍ . oqcfe}z'&�º
ln�j�f�f�j�
���j� Ì �T�j�f�j�V��{�pfeIghz|pjo�]�k2¢}��xyo ©�? pfade2§I_baI{�gwrqrq]`¡Io ©P� aIgwr4oq]`rq]`cfoq_ba��!cjrucjiwrqp�rq¡IsIsVpfoqz|]`k�¢M��z�aI]5l5l��ÈsIo�pjvfoqcf{ pf��cjkI��cfeI_�]`k
_`pj{�sI¡Iz|gheIv�o�]�r�pj¡Io�_�]`r�rq¡IsIsVpfoqz|]�k�¢}�¿«n§Iº ©P� aI]�z�aIoq]`]`��kIgh{�]`eIrqgwpjeIcfi!_`pj{�sd¡Iz|cjz|ghpfeIr�cfoq]CsV]`oq��pfoq{�]�k�ghe�sIcfoqzBpje�z|ad]�¸�ln�,��&_`ih¡Irqz|]�o�cjz-z�aI];§IcfeÈx5gh]`vjp�§d¡Is ]�o�_�pf{�sI¡Iz�gwedv)�S]�e}z|]`o ©&� aI];�}gw]��<r�cfeIkÈ_`pfed_`ih¡Ir�ghpfedr�_�pfe}z|cjgwed]`k�aI]�o�]�gwe1cfoq]�z�aIpfrq]mpf�
z|ad]2cf¡Iz�aIpfoqr=cfeIk¿rqaIpf¡Iihk&eIpfz0¢V]2gwe}z�]`oqsIo�]�z|]�k�cjr0eI]`_�]`rqr�cjo�ghiw�®oq]`sdo�]�r�]�eMz�gwedv�z�aI]2pfÄ�_`ghcfi£sVpfihgh_`gh]`r0pfo0]�eIkIpjo�rq]`{�]`e}z�ry]�gwz�aI]`o
]`²}sIoq]`rqrq]`k�pjo<gw{�sIihgh]`kP�}pj�Pz�aI]0lngho<ºdpjo�_�] � Ä�_�]=pf�S§I_`gh]`e}z|gh¯I_0Í+]�r�]�cfoq_ba�pjo<z|aI]0~ © § ©¯. p��f]`oqeI{�]`e}z ©

Þ K�íßK � K}LP�jK �
�hÌ(!=l ©
±�© ºd]�kIpfoqp��CcjeIk®l © � © »0aIpj¬}aIiwp�� © Í+]`_�]`sIz�gw�}ghz���pj� � �}s ]�o�rqpfedgw_�
'pj¡IeIkIcjo��C�Pc��f]�o+z|p	5&cfihi�xyghr�z�¡Io�¢dcfeI_�]`r ©�)+*-,/.-0

1 ,%24365/7-897;:=<�>+.;?A@CB"247;2436.;:=7;8EDF8GB"36<IHKJ	:L7-?M365%N � ± pfi © Ì �V�MsIs © ���VÌb���f���V�f�f�j�f� ©
� �;!=l ©M� ¡I{�ghe © Í+]�_`]`sdz|gh�Mghz��Cpj�P_�pf{�sIoq]`rqr�gh¢Iih]5¢Vpf¡IedkIcfoq�2iwc��j]`oqr!z�p�z|aIoq]`]��TkIgh{�]`eIrqghpfeIcjiV�4cfihi�sV]`oqz|¡Ioq¢Icfz�gwpjeIr ©�OQPROAOS@�7�@�, 1

T-U;U;V 0XW;W-W U � ? cfe}¡Icjo����f�j��, ©
� �;!=\ © t ©U. pfihkIrqz|]�gwe�cfedk-� © § ©M� ¡Iiwz�vfoq]`e © 
'pf¡IeIkdcfoq�M��ihc��f]`oPo�]�_`]�sIz|gh�}gwz���z�p0iwpjeIvf���4c��f]´��oq]`]��Trqz|oq]`cj{ kIghr�z�¡Io�¢dcfeI_�]`r ©"OY:L:=B"7;8

Z ,�[%36,�\].�^AD_8`B"36<bac,d5%*;7;:=365�N � ± pfi © ��Ìf�MsIs © ÌJ���b�bÌJ,�,V�VÌb���j� ©
� �;!=� © \ © \[cf_b¬ © �PgweI]�cfo2§Iz�cf¢Ighihgwz�� � aI]`pjo��¹cfeIk)z�aI]~�uoqpf¢diw]�{8pf�y§I¡IsV]`oqr�pjeIgh_~
'pf¡IeIkdcfoq�M����c��j]`o � oqcfeIrqghz|ghpfe ©�OAPROQO

e .;B 1 :=7;8 � ± pji © ÌJ���M«np © ���MsIs © ���J�j�T���f��� Ì ���b� ©
� �;!/� © 
'cfihcf¬}¡I{�cfo��x� ©x� cfihi���cfeIk-\ © Í © \^cjiwgh¬ ©�� eBz|ad]4oq]`_�]`sIz�gw�}ghz��0cfeIk�eIpjeI�Tsdcfoqcfihiw]�ifrqz|cf¢dgwihgwz��Bpf�Iz�o�c��j]`ihiwgheIvnkdgwrqz|¡Ioq¢IcjeI_`]�r
ghe;o�pjz|cfz�gwedv-kIghrq¬C�Ip�� ©fP">EO�g	h Z ,R@". 1 2 �}«np © �j�f�j�f�V�VÌb�j�f� ©

� ,;!=º © � © 
']�o�z�pfihpfz|z�g ©1± pjo�z�]`²Èvf]`ed]`oqcfz|ghpfeÈcfeIkX�4c��f]��T�jpfoqz|]`²¿ghe}z|]`oqcf_�z|ghpfe1p��f]�o�cª_�pfeI_�c��f]msIihcfz|]®�<ghz|a)oqpf¡dvfaIeI]�r�r�cjeIk
rq¡I_`z�gwpje ©�P">EOig�h Z ,R@". 1 2 �}«np © ���f�bÌb�VÌj�dÌ �f��� ©

���(!=\ © �SaIpj¡IkIaIcjo�g © Í+pj¡IvfadeI]`rqr���gheIkI¡I_�]`k·vj]`eI]�o�cjz|ghpfe)pf�0_�o�pjr�rq�Ip�� �fpjo�z�gw_�]`r�ghe z�aIoq]`]`��kIgh{�]`eIrqgwpjeIcfi5¢ pj¡IeIkIcjo��Xihc��f]�o�r ©
)+*;,d. 1 ,�24365d7;8+7;:L<j>+.;?A@CB"247;2436.;:L7-8ED_8`B"36<IH�J	:=7;?i365�N � ± pfi © ,��MsIs © Ìb�j�f�V��Ì �f��� ©

� �;!=l ©6� cjeIgh¯P�®� ©®?�© §I_baI{�ghkP�ÑcjeIk2x © § ©�� ]�eIeIgheIvfrqpfe ©d� o�cjeIr�gh]`e}z£vjo�p��<z�a�ghe2_`pj{�sIo�]�r�rqgh¢Iiw]<¢Vpf¡deIkIcfoq��iwc��j]`o£�Ip�� ©=kQ*;J	Nd365%N
.�^ADF8GB"36<;N � ± pji © �V�M«5p © �V�MsIs © �f��,f�j�����f�VÌb�f��, ©

� �;!/� © lneIkI]�o�rqrqpfeP�f\ © 
']�o�vjvfoq]`eP�ÑcfeIk2x © § ©®� ]`eIeIgheIvjr�pje ©ç� sIz|gh{�cfiVx5ghrqz|¡Ioq¢Icfed_`]`r!cfeIk%
'�}sIcjr�r � oqcfeIrqghz|ghpfe2ghe%
4pj¡IeIkIcjo��
�Pc��f]`oqr ©9kQ*-J	N/365%NI.�^ADF8GB"36<;N � ± pji © ÌfÌj�f«5p © Ìf�}sds © Ìs���j� Ì �f�V� Ìb�j�f� ©

�hÌb�;! �B©�� ]`oq¢ ]�o�z ©I� e�z�aI]0r�z�cf¢Ighihgwz���pf�¯�jx ¢Vpf¡IeIkdcfoq�Ciwc��j]`oqr ©+OAP�OAOl@"7(@", 1 W;m;m-n;0XW-m V W � ? ¡Ied]2Ì �f��� ©
�hÌfÌ(!=t © Í+]`rqaIpjz|¬fp ©¤� o�cjeIr�gh]`e}z<vjo�p��<z�aPÊSl ��cf_�z|pjo+gwe®¢}�}sIcjr�r<z�o�cjeIr�ghz|ghpfe ©'kQ*-J	N/365%NI.�^
D_8`B"36<;N � ± pfi © Ìs�V�}«5p © �V�}sds © Ì ��,��b�bÌb��� �V�

�j�f�VÌ ©

Ì��
ln{�]`oqgh_`cfem¸�eIrqz|ghz|¡Iz�]�pf�Sln]�o�pjeIcf¡dz|gh_`r'cfeIk;l5r�z�o�pjeIcf¡Iz�gw_�r



õnö�õ5õ�÷£øbù£ú`û<üjýfýVþ ÿTý ����� Ìs�

�hÌb�;!=t © Ín]`rqaIpfz�¬fp�cfeIkml ©}� ¡I{�ghe © Í+pfih]=pf��z�o�cjeIrqgw]�eMz4vfoqp��<z|a�gwe;oqpf¡IvjaIeI]�r�rq�TgheIkI¡d_`]`k�z|oqcfeIrqgwz�gwpje ©+OAPROQO e .;B 1 :=7;8 � ± pji © �f���«5p © �V�MsIs © �J,�,f�J��� �V�f�f�f��� ©
�hÌJ�;!=t © ºdpjo�vjpfrqz|pje�cjeIkªl ©�� ¡d{�ghe ©m� aIoq]`]��Tkdgw{�]`edr�ghpfeIcji´�4c��f]2sIcj_b¬f]`z0gheªc^a}�}s ]�o�rqpfedgw_2¢Vpf¡IedkIcfoq��ihc��f]�o ©bOAP�OAOo@�7�@�, 1

T-U;U;p 0 U;U m;m � ? cfe}¡Icjo����f�j�f� ©
�hÌJ�;! ?�© \ © »0]`edkIcfihi © 5)gheIk � ¡IeIeI]�i t!²}s ]�o�gh{�]`e}z|r!Í+]`ihcfz�gweIvBz|pB§d¡Is ]�o�rqpfedgw_+cjeIk � �}sV]`oqr�pjeIgh_Ü
'pf¡IeIkdcfoq�M����c��j]`o � o�cjeIr�ghz|ghpfe ©

OQPROAO e .-B 1 :L7-8 � ± pfi © Ìs�V�M«5p © �V�MsIs © �f�j�;qj�f�f��� Ì ��� � ©
�hÌb�;!=l © l © \[cfrqiwp��0cjeIk�« ©�±�© §I]`{�gheIp�� © tu²}_�gwz�cfz|ghpfe�pf�VeIcjz|¡Ioqcfi
pjr�_�gwihiwcjz|ghpfeIr¤ghe�cy¢Vpf¡deIkIcfoq��ihc��f]�oS¢}�-cfe�]`²}z|]�o�eIcji
cf_�pf¡Irqz|gh_

¯I]�iwk ©fDF8GB"36<rHKJ	:L7;?i365%Ntsvu�36Nd2w. 1 365/7-8�O 1 5%*;36[%,yx � ± pfi © ��Ìf�MsIs © �f�j�f�j�f���V�dÌ ����, ©
�hÌJ,;!=l © l © \^cfrqihp����Ñl © « © §daIgwsdiw�}¡I¬��fl © §dgwkIpjo�]�eI¬fp���cjeIk�x © lnoqeIcfi © ��]`cjkIgheIvf��]`kIvj]'o�]�_`]`sdz|gh�Mghz���pf��c0a}�MsV]`oqrqpfeIgh_<¢ pj¡IeIkIcjo��

ihc��f]�o4pje�c��Icjz<sIihcfz|] © e .-B": 1 7-89.4^AD_8`B"36<zac,d5�*-7;:L365%N � ± pji © �f��,V�MsIs © �J�j�T���V�f�f�j�VÌ ©
�hÌ��(!=\ ©O. cfrqz|]`o��d� © t ©©. oqpfrq_baP��cjeIk �B© � ©6? cj_b¬Mrqpfe ©}� aI]+�j]`ihpM_�gwz��B¯I]`ihk2_`oq]`cjz|]`k�¢}�Bc0rqaIcfihihp��È¢I¡d{�s2ghe�c0¢ pj¡IeIkIcjo��-iwc��j]`o ©

kQ*-J	Nd365�Nr.�^QD_8`B"36<;N � ± pji © ,V�M«5p © �V�MsIs © �f���b�j�±�j���f���dÌ �f��� ©
�hÌJ�;!=l © l © 
'cf¬f_badgweIp���� .0© Í ©ç. o�]�¬��O
 ©¾.0© 
 © »0iwgheIvf{�cjeIeP�Vcfedk ±�© ±�© »0p��`ihp�� ©+� oqcfeIrqgwz�gwpje[]�²MsV]`oqgh{�]�e}z|rygwe&¢ pj¡IeIkIcjo��

ihc��f]�o4�<ghz|a;]�{B¢V]`kIkI]�k;r�z�o�]�cf{B�<ghrq]5�jpfoqz|gh_`]`r ©+kQ*;J	Nd365%Nr.4^QD_8`B"36<-N � ± pfi © �j�M«np © ���MsIs © �f�f�j�±���f��� Ì �f�f� ©
�hÌb�;!=t © 
 © 5)aIghz|] ©�� o�cjeIrqgw]�eMz5vfoqp��<z|a�pf�´rqz|cjz|ghpfeIcjo��;kIghr�z�¡Ioq¢IcfeI_�]`r=ghe�cm�Icfz=sIihcfz�]-¢Vpf¡deIkIcfoq�®ihc��f]`o ©{kQ*-J	N/365%N�.4^ID_8`B"36<;N �

± pji © ÌJ���f«5p © Ìb���MsIs © ���f�j�f�j�����f�V�Ñ�f�j�f� ©
� �f�;!=t © 
 © 5)aIghz|]CcjeIkªº ©2.0© tuoqvfghe © Í+]�_`]�sIz|gh�}gwz��&cfeIk¿z�o�cjeIr�gh]`e}z0vjo�p��<z�a&pj�!oqpf¡dvfaIeI]�r�rq��gweIkd¡I_`]�k&kdgwrqz|¡Ioq¢IcjeI_`]�r ©tOAPROQO

@"7(@", 1 T-U;U-| 0~} T } | � ? ¡IeI]0�j�f�j� ©
� �VÌ(! ?�©x��© \ © º o�cjeIr�rqpfe-cfeIk-� © 
'oqcfeIkIz © tu²}s ]�o�gh{�]`e}z|cji}cfeIk�z|aI]�pfoq]`z�gw_�cfiMgwe}�f]�r�z�gwvjcfz�gwpjeBpf�dz|aI]'eIpjeI{�pMkdcfi
vfoqp��<z|aBpf�drqz|]�cfkI�

rqz|oq]`cj¬Mr'ghe;c��dcfz'sIihcfz|]0¢Vpf¡deIkIcfoq�Cihc��f]�o ©+kQ*;J	Nd365%Nr.4^QD_8`B"36<-N � ± pfi © Ìs,V�M«5p © Ìb�V�Msds © ��,f���b�j��,����V�Ñ�f�f��� ©
� �f�;!=t © 
 © 5)aIghz|]M� ?�© \ © Í+gh_`]}��cfeIk-º ©�.0© t!o�vjgwe © Í+]�_`]`sdz|gh�Mghz��0pf�dr�z�cfz|ghpfedcfoq�5z�o�cjeIr�gh]`e}zPkIgwrqz|¡do�¢IcjeI_`]�r¤z|pyr�¡Ioq��cf_�]uoqpf¡IvjaIeI]�r�r ©

kQ*-J	Nd365�Nr.�^QD_8`B"36<;N � ± pji © Ì��j�M«np © ,V���£cjs ]�o'«np © ��,��VÌ �f�V�f�f�j�f� ©
� ���;! �B© »0c��!cj{B¡IoqcV� ��©I� cf¬�cj{�g��dcfeIk®» © »0¡}�!cjaIcfoqc © �Spf{�sI¡Iz�cfz�gwpje^pf�¤aIghvfa^Ín]`�}eIpfihkIr5eM¡d{B¢V]`on�dp���cjo�pj¡IeIk®cC_�gwoq_`¡diwcjo

_��MihgheIkI]`o<�<ghz|a;rq¡Ioq��cf_`]=oqpf¡IvjaIeI]�r�r ©�D_8`B"36<IH�J	:=7;?i365�N Z ,�Nd,d7 1 5�* � ± pfi © Ìj�MsIs © ÌJ�j�f�bÌJ,f��� Ì ����, ©
� ���;!=Í © x ©¯? pfrqihgwe�cjeIk�� © t ©^. o�pjr�_ba ©�. oqp��<z|aª_baIcjo�cj_`z|]�o�ghrqz|gh_`r�kIp��<edr�z�o�]�cf{�pf�<c[rqaIcjiwihp��µ¢I¡I{�sPÊ^�Spj{�sd¡Iz|cjz|ghpfe�cjeIk

]�²MsV]`oqgh{�]�e}z ©�kQ*;J	Nd365%NI.4^AD_8`B"36<-N � ± pfi © �f�M«np © Ì �V�MsIs © �j���f�j�±�j�����f�IÌ �f�f� ©
� �f�;!=l © 
'pfz�z|cfoqp®cfedkªl © @
]`¢Igh¢ ©_.CBD o�z�iw]�oB�jpfoqz|gh_`]`r0sdo�pj{�pjz|]�kª¢M���!cjiwi!o�pj¡IvfadeI]`rqr ©tD_8`B"36<bH�J	:=7;?i365�N Z ,�Nd,d7 1 5%* � ± pji © Ìb���sIs © �����f�j��,j�V� Ìb�f��� ©
� ��,;!C� © §Iz�]`{�{�]`o��f\ ©�?�© »0iwpj¬f]�o��fcfeIk�§ © 5�cjvfeI]�o © x5«5§�pj��aIcfoq{�pfeIgh_nsVpfghe}z!rqpf¡do�_�]nkIghr�z�¡Ioq¢IcfeI_�]`r4gwe�cfe�cfgho���pjgwiV¢ pj¡IeIkIcjo��

ihc��f]�o4�dp�� ©+OQPROQO�@�7�@�, 1 W;m-m;�-0 T;| } V � ? ¡IeI]�Ìb�j��� ©
� ���(!=§ © § © �Spfihihgwr�cfeIk¹§ © » © �P]`ih] © Í+]`_�]`sIz�gw�}ghz��&z�p[rq¡Ioq��cf_`]�o�pj¡IvfadeI]`rqrBeI]�cfo-c[rq�!]�sIzBih]`cjkIgwedv[]`kdvf] © e .;B 1 :=7;8�.�^�D_8`B"36<

ac,d5�*-7;:=365�N � ± pji © ���j�V�jsIs © ÌJ��Ìb�bÌJ,��V�VÌb�f�j� ©
� ���;!=\ © Í © \^cfihgh¬��MÍ © § © ��gheP�}cjeIkmÍ © §I]`edvf¡IsIz�c © �Spj{�sd¡Iz|cjz|ghpfempf� � �}s ]�o�rqpfeIgh_/
'pf¡IeIkdcfoq�M����c��j]`o´Ín]`rqs pjeIr�]=z�p�t!²}z|]`oqeIcji

xygwrqz|¡do�¢IcjeI_`]�r ©�OQPROAOSkQ7(@", 1 W;m;m-m;0 U }CW;W � ? cjeM¡dcfoq�®Ì �f�j� ©
� �f�;!{� © @}aIpjeIv © ��]�cfkIgheIvf��tukdvf]'Í+]`_�]`sIz�gw�}ghz��-z�p�ºdoq]`]<§dz|oq]`cf{ x5ghrqz|¡Ioq¢Icfed_`]Ü5&c��f]<��pjo � �}sV]`oqr�pjeIgw_<º¤ihp�� � �j]`o´lp�£cfoqcf¢Vpfihc ©

e .;B 1 :=7;8�.�^QD_8`B"36<tac,d5�*-7;:=365�N � ± pfi © ���VÌf�jsIs © ��Ìb�f�j��,��f�f�f�j�VÌ ©
� �f�;!{� © \^c;cfeIkj� © @
aIpfeIv © Ín]`_`]�sIz|gh�}gwz���pf�!cmrq¡IsV]`oqr�pjeIgh_-¢Vpf¡IedkIcfoq�^ihc��f]`oyp��f]�o=cm�dcfz=sIihcfz|] © �£cfoqz�ÌjÊ 5&c��f]�§Iz�o�¡I_�z|¡Ioq]`r

cjeIk�¸�e}z�]`oqcf_`z�gwpjeIr © e .-B 1 :L7;8�.�^QD_8`B"36<tac,d5%*;7;:=365�N � ± pfi © �������fsds © ��Ìb�J�J���f�j�f��� ©
� �VÌ(!{� © \^c�cjeIk�� © @}aIpjeIv © Í+]`_�]`sIz�gw�}ghz��ªpf�nc&rq¡Is ]�o�rqpfedgw_m¢ pj¡IeIkIcjo��ªihc��f]�o-p��j]`o�c��dcfz�sIihcfz|] © �£cfoqzB��Ê Í+]�_`]�sIz|gh�}gwz��ªz�p

º o�]�]`rqz|oq]`cf{ §dpf¡IeIk © e .-B 1 :L7-89.4^AD_8`B"36<zac,/5%*;7-:L365%N � ± pfi © �������jsIs © �b�f�bÌb��Ìf�j�f�j��� ©
� �f�;!{� © \^c�cfeIkc� © @
aIpfeIv © Í+]`_�]`sIz�gw�}ghz��Cpf�Pc�rq¡IsV]`oqr�pjeIgh_y¢Vpf¡deIkIcfoq�2ihc��f]`o'p��j]`o4c��dcfz'sIihcfz|] © �£cfoqz^� © tu°V]`_�z|r<pj��kIgh° ]�o�]�e}z

z��}sV]`r<pf�S��oq]`]`��rqz|oq]`cf{ kdgwrqz|¡Ioq¢IcjeI_`]�r © e .;B 1 :=7;89.�^ADF8GB"36<bac,d5�*-7;:=365�N � ± pji © ���j�V�jsIs © ,��j� Ì �f���f�j�f�j� ©

ÌJ�
ln{�]`oqgh_`cfem¸�eIrqz|ghz|¡Iz�]�pf�Sln]�o�pjeIcf¡dz|gh_`r'cfeIk;l5r�z�o�pjeIcf¡Iz�gw_�r



õnö�õ5õ�÷£øbù£ú`û<üjýfýVþ ÿTý ����� Ì �

� ���;! ��© x5pjeIv�cfeIkc� © @}aIpjeIv © «n¡d{�]�o�gh_`cji�r�gh{B¡diwcjz|ghpfeIr<pj��z|oqcfedr�gh]`e}z'vfoqp��<z|amgwe;c�\^cj_ba¿Ì ��¢Vpf¡deIkIcfoq�Cihc��f]�o!p��j]`o'c2¢Iih¡Ie}z
ih]`cjkIgwedv�]�kIvf] ©�OAPROQO�@"7(@", 1 T-U;U;| 0XW T-V;V � ? cfe}¡Icjo��2�j�f��� ©

� ���;!=¸ ©I±�© tuvfpjo�p����jl ©d±�© ºd]�kIpfoqp����}cfedk ±�©¯.0© §Ipj¡IkIcf¬jp�� © xygwoq]`_�zn«n¡d{�]�o�gh_`cji�§Igh{B¡diwcjz|ghpfe®pf�¤~5eIr�z�cf¢Iih]�xygwrqz|¡do�¢IcjeI_`]�rnghe
§I¡ds ]�o�rqpfeIgh_/
'pf¡IeIkdcfoq�2��c��f]�o ©+OAP�OAO�@"7(@", 1 T;U;U }C0 U-p �;� � ? cjeM¡dcfoq�2�f�f��� ©

� �f�;!/� © º¤gwrq_baI]`o�cfeIk \ © �Sadpf¡IkIadcfoqg © «n¡I{�]`oqgh_`cfi5r�gh{B¡diwcjz|ghpfe·pj�0o�pj¡IvfaIed]`rqr���gwedkI¡I_`]�k)z|oqcfeIrqgh]`e}zCvfoqp��<z|a)ghe·cÈiwcj{�gheIcjo
¢Vpf¡IedkIcfoq�2iwc��j]`o ©�OAPROQOl@�7�@�, 1 T-U;U }�0 T;p-| m � ? ¡IeI]0�j�f��� ©

� ��,;!=\ © �Sadpf¡IkIadcfoqg�cfeIk-� © º¤gwrq_baI]�o © Í+pj¡IvfaIed]`rqr���gwedkI¡I_`]�k�z�o�cjeIrqgw]�eMz'vjo�p��<z�a ©�OQPROQO�@�7�@�, 1 T-U;U;p 0~}Cn V;p � ? ¡IeI]0�f�j�f� ©
� ���(!{� © \[c�cfedk�� © @}adpfeIv © Í+]�_`]�sIz|gh�}gwz��;z|pmºdoq]`]�r�z�o�]�cf{�xygwrqz|¡Ioq¢IcjeI_`]�r5pj�£\^cf_ba~�mº¤iwp���p��j]`o5l §Iadcfoqs~5�]�kIvf] ©
OAPROQO

@"7(@", 1 T-U;U-| 0 U n-�;� �d�j�f��� ©
� ���;!{� © 5&cfedvncfedkY� © @}adpfeIv © Í+]�_`]`sdz|gh�Mghz��0pf�dcnrq¡Is ]�o�rqpfedgw_!¢ pj¡IeIkIcjo��=ihc��f]`oPp��f]�o�cnrqaIcjo�s��4]`kdvf]uz�p5�4cfihiM¢Iiwp��<gheIv�êfrq¡I_`z�gwpje ©

OQPROAOS@�7�@�, 1 T;U-U }C0 U-T;p } � ? cje}¡Icfoq�2�f�j��� ©
� �f�;!{� © 5&cfeIv�cjeIkK� © @}aIpjeIv © Í+]`_�]`sIz�gw�}ghz��-pj��l \^cj_ba;� � �0º¤ihp��Xp��f]`o£l�§IaIcjo�sC5&]`kIvj]+z|p�5&cfihiO
'ihp��<gwedvf��§I¡I_`z�gwpje ©=OAPROQO

@"7(@", 1 T-U;U-p 0 p;U-T;p � ? ¡IeI]0�j�f�j� ©
� �f�;!=l ©V� ¡I{�gheP��� © 5�cjeIvV��cfeIk�� © @}adpfeIv © xygwoq]`_�zy«5¡I{�]`oqgw_�cfi£§Igh{B¡diwcjz|ghpfe[pj�uÍ+]�_`]�sIz|gh�}gwz��^ghe¿c � �}s ]�o�rqpfeIgh_;
4pj¡IeIkIcjo��

�Pc��f]`o�Ê ± cfihgwkIcjz|ghpfe ©�OQPROAOS@�7�@�, 1 T;U-U;V 0XW;W U � � ? cfe}¡Icfoq���f�j��, ©
� �VÌ(!{� © @}aIpjeIv�cfeIkz� © \^c © 
'pf¡deIkIcfoq�}�Tihc��f]�ouoq]`_�]`sIz�gw�}ghz��Cpf�S\^cf_baW��� �f���Ip���p��f]�o4c�¢Iih¡Ie}z+_�pfeI]=z|p2��oq]`]��Trqz|oq]`cj{ cf_�pf¡Irqz|gh_

�4c��f]�r © e .;B 1 :L7-8�.4^QD_8`B"36<bac,/5%*;7-:L365%N � ± pji © �f��,V�jsIs © �f�j� Ì ���V�f�f�j��, ©
� �f�;!{� © @}aIpfedv ©_� gwvjaI� � oqkI]�o�º¤gheIghz|]`��xygw°V]`oq]`eI_�];§I_baI]`{�]�r���pjo2«n¡I{�]�o�gh_`cji4§dgw{-¡Iiwcjz|ghpfe1pf� � �}s ]�o�rqpfedgw_�
'pf¡IeIkdcfoq�M����c��j]`o

� o�cjeIrqgwz�gwpje © e .-B 1 :L7-8�.4^�>+.;?A@CB"247;2436.;:=7;8EkQ*;J	Nd365%N � ± pfi © Ìs�����MsIs © ,�,f�f�J�b�j�V� Ìb�f��� ©
� ���;!{� © @
aIpfeIv © lnkIkdgwz�gw�j]5§I]�{�gw��¸�{�sIiwgh_`ghz'Í+¡IeIvj]`��»0¡Iz|z�cB§I_bad]`{�]`r4��pfo0�Spf{�sI¡Iz�gwedv � ghvfad�T§IsV]`]�k�«5pfeI]�­M¡dgwihgw¢do�gh¡I{ Í+]�cf_`z�gw�j]

º¤ihp��<r © e .;B 1 :=7;8�.4^�>�.-?_@�B"2w7-2w36.-:L7-8"kQ*-J	N/365%N � ± pji © Ìb���V�MsIs © Ìb�j�±��Ìf�VÌb�j��, ©
� ���;!{� © @}aIpjeIv0cfedk �B© ��]�] © «npfed]`­}¡Ighiwgh¢Ioqgw¡I{³oq]`cfih��vfcfr¤]�° ]�_`z|r!pfe�kIghr�z�¡Ioq¢IcfeI_�]nêj¢ p��1r�adpM_b¬Bgwe}z|]�o�cj_`z�gwpje�ghe2a}�}s ]�o�rqpfeIgh_<�Ip��

sIcjr�z'c�_`�}ihgwedkI]`o ©fOAP�OAOl@"7(@", 1 W-m;m V 0XW;� p;V � ? cfe}¡Icjo��[Ì �f��, ©
� �f�;!{� © @}adpfeIv © Í+]�_`]`sdz|gh�Mghz��;pf�£\^cj_ba~,��dp���p��f]`onc��Icjo�]�k®_`pfed]Bz|p���o�]�]`rqz|oq]`cj{ÉkIghrqz|¡Ioq¢Icfed_`] ©AOAP�OAO�@�7�@�, 1 T;U;U }C0 U-T;p;| �? cfe}¡Icjo����f�j��� ©
� ��,;!{� © \^c®cfedk�� © @}aIpjeIv © Í+]�_`]�sIz|gh�}gwz���z|p®ºdoq]`]�r�z�o�]�cf{Áxyghr�z�¡Io�¢dcfeI_�]`r0pf�4\^cj_baA� © �;º¤iwp��³p��f]�o=l ºSihcfz$�!iwcjz|] ©�OAPROQO

kQ7�@�, 1 T;U-U;T 0 U W(} U � ? cfe}¡Icfoq�2�f�j�f� ©
� ���(!{� © 5&cfedv�cfedk�� © @}aIpjeIv © «n¡I{�]�o�gh_`cjiP§Igh{B¡diwcjz|ghpfe[cjeIk^t!²MsV]`oqgh{�]�e}z��Spf{�sIcjo�ghrqpfe®pf�£�P]`cjkIgwedvf��tukIvj]�Í+]`_�]`sIz�gw�}ghz��;pf�

l�\^cj_ba�� � �j�Æ
'pj¡IeIkIcjo��2�Pc��f]`o ©+OAPROQO�@"7(@", 1 T-U;U-V 0XW;W U n � ? cfe}¡Icjo��2�j�f��, ©
� ���;!=\ © Í © \^cjiwgh¬ © «n¡I{�]�o�gh_`cji�{�]�z|aIp}kIrn��pfo+a}�}s ]�o�rqpfedgw_=¢Vpf¡IeIkdcfoq�Ciwc��j]`o'rqz|cf¢dgwihgwz�� © e .;B 1 :=7;89.�^�>+.;?A@CB"247;2436.;:L7-8"kQ*-J	Nd365�N �± pji © ��,��fsds © ���J,j�±��ÌJ�V�VÌb�j�f� ©
� �f�;!=l ©
� ¡I{�gwe®cjeIk®t © Ín]`rqaIpfz�¬fp © §IsIcjz|ghcfi � aI]�pfoq��pj� � sIz�gw{�cji�xygwrqz|¡Ioq¢IcjeI_`]�r+gwe4
'pj¡IeIkIcjo��C�Pc��f]�o�r ©�kQ*-J	N/365%NY.�^QD_8`B"36<;N �

± pji © ÌJ���f«5p © �f�M�j�f�VÌ ©

Ìb�
ln{�]`oqgh_`cfem¸�eIrqz|ghz|¡Iz�]�pf�Sln]�o�pjeIcf¡dz|gh_`r'cfeIk;l5r�z�o�pjeIcf¡Iz�gw_�r



õnö�õ5õ�÷£øbù£ú`û<üjýfýVþ ÿTý ����� �j�

� cf¢Iih]�ÌjÊP��p}_`cjz|ghpfeIr4pf��z�aI]/
'o�cjeI_baC¸´cjeIkN
'oqcfeI_baC¸�¸ueI]�¡Iz|oqcfi�sVpfghe}z|r�� g Qþ � cfedk g Qþ>þ � �M��pjo4z�aI]y¢Icfrq]5��oq]`­}¡I]�eI_`�2cjeIk�ghz|r'¯IoqrqzÌJ��aIcjo�{�pjeIgw_�r
e § Q ¥ �©¨ � ¨ h � ��Ìb� � g Qþ ¥¦{ ¨ g QþHþ ¥�{ ¨Ì �j� ��, © �VÌs���b� , ���s�f������� � � © ���������
� Ì �f� ��� © �f�j�f�f� ÌÑ� ,j���J����� � � © ����,f�j�� Ì �f� � � © ��������� �Ñ� �����VÌs��� � � © ���J,VÌ �� �j�f� Ì ��, © �f�j�VÌs� � � ������,j� � � � © ��ÌfÌb�j�
� �j�f� Ìs�f� © ���s�f��� � ���jÌb�f��Ì�� � � © Ìs�f���j�, �j�f� Ì �f� © �������s, ÌÑ� ����,f����� � � © �j���f�j�� �j�f� Ìs�f� © ,f���f��, ÌÑ� ���f��,���� � � © ��,f�f���� �j�f� ��Ìb� © ÌfÌs���j� ÌÑ� ��,f�f�j��� � � © �j�f���j�
� �j�f� ����� © ,����VÌ � � � ���f������� � � © ���VÌ�� �
Ì � �j�f� ��,f� © ÌJ���b��� , ���s�f���s,�� � � © �������j�
ÌjÌ �j�f� �j�VÌ © ,�,j���s� � � ,�ÌfÌJ����� � � © �j���b���
Ì � ,j�f� ��ÌJ� © Ì����b��� � ���jÌb�VÌjÌ � � � © �j���f��Ì
Ìs� ,j�f� ����� © ,f�j����� � � ��Ì��J,�Ì�� � � © �j�f�f���
Ìs� � �f� ���fÌ © �f���fÌ � � � ��,��VÌs,�� � � © ��Ì��b���
Ì � � �f� �j��� © �b��Ìb��Ì � � ��Ì��J,���� � � © ��Ìb�f���

� cf¢Iih];�VÊ � �}sV]`r2cjeIkÈsdo�pj¯Iiw]m��¡IeI_�z|ghpfeIr�pf�nz��4pf��kIgh{�]`eIrqgwpjeIcfi'�4cfihi's ]�o�z�¡Io�¢dcfz|ghpfedr2��pfo�z|aI]®rqgh²�_`cjr�]�r�_�pfeIrqghkI]`oq]`kÈgweXz|ad]
_`¡do�oq]`e}z'r�z�¡IkI�

e ¥ ³Y´ � ³ i � ³ � ¨ �!o�pj¯Iiw]
Ì ¥|Ì r � r � ¨ hB¥'¶ ½ ¨ cfr<ghe;tu­ © ¥|Ì � ¨� ¥�� r Ì r � ¨ ¸ ¥'¶ Ã ¨ cfr<ghe;tu­ © ¥���Ì ¨� ¥�� r � r Ì ¨ ¨ ½ ¥'¶ � ¨ cjr<gwemtu­ © ¥���� ¨� ¥�� r � r Ì ¨ ¨ Ã ¥'¶ � ¨ cjr<gwemtu­ © ¥���� ¨� ¥�� r � r Ì ¨ ¨ � ¥'¶ � ¨ cjr<gwemtu­ © ¥���, ¨, ¥�� r � r Ì ¨ ¨ � ¥'¶ � ¨ cjr<gwemtu­ © ¥���� ¨

� cf¢Iih]���Ê�xygw{�]�eIr�ghpfedcfi�cfeIk�kIgw{�]�eIr�ghpfediw]�r�r4cf{�sIihgwz�¡IkI]�r!pj��z��!pj�Tkdgw{�]`edr�ghpfeIcjiI�4cfihi sV]`oqz|¡Ioq¢Icjz|ghpfeIr4��pfo4z|aI]5r�gh²2_`cjr�]�ru_�pfeIrqgwkd�
]`oq]`kmghemz�aI]0_`¡do�oq]`e}z'r�z�¡IkI�

e l5{�sdiwghz|¡Ikd] x5gh{�]`eIrqghpfeIih]`rqr<cf{�sIihgwz�¡IkI]
Ì �d� ���j�N�[Ì ��� Ã «_�-� Ì�� ���J�	��Ìb��� �
� � � �j�VÌ$��Ìb��� � ¬}v�êf{ Ã � Ì�� ���[Ì ��� �� � � ��,f�	�[Ì ��� Ã » Ì�� ���[Ì ��� �� � � ��,f�	�[Ì � � Ã » Ì�� ���[Ì � � �
� � � ��,f�	�[Ì ��� Ã » Ì�� ���[Ì ��� �, � � ��,f�	�[Ì ��� Ã » Ì�� ���[Ì ��� �

�f�
ln{�]`oqgh_`cfem¸�eIrqz|ghz|¡Iz�]�pf�Sln]�o�pjeIcf¡dz|gh_`r'cfeIk;l5r�z�o�pjeIcf¡Iz�gw_�r



õnö�õ5õ�÷£øbù£ú`û<üjýfýVþ ÿTý ����� ��Ì

Plate 2

Plate 1

u∝

Acoustic waves

Boundary layer

Boundary layer

º¤gwvj¡Ioq]1ÌfÊªl�rq_baI]�{�cjz|gh_[pj��z|aI]&oq]`_`]�sIz|gh�}gwz��X]�²MsV]`oqgh{�]�e}z
rq]`z|¡dsm¢}�C\[cfrqiwp��2cjeIk;§I]`{�gheIp�� ¼ ½#�|¾¦©

bow shock

boundary layer

slot of 2D wall perturbations

flat plate

º¤gwvj¡Ioq]C�VÊ�lÉr�_baI]�{�cfz|gh_Cpj�<z|aI]mo�]�_`]�sIz|gh�}gwz��&pf�<z�aI]�\[cf_ba
�d� �f���Ip���z|p2z��4pf��kIgw{�]�eIr�ghpfedcfi��!cjiwi�sV]`oqz|¡do�¢Icjz|ghpfeIr ©

x*

y*

z*

o

xi

M∞

xe

bow shock

boundary layer

3D roughnessflat plate

º¤gwvj¡Ioq]	�VÊ�lÉr�_baI]�{�cfz|gh_Cpj�<z|aI]mo�]�_`]�sIz|gh�}gwz��&pf�<z�aI]�\[cf_ba
�d� �f���Ip���z|p2z|ado�]�]`��kIgw{�]�eIr�ghpfedcfi�o�pj¡IvfadeI]`rqr']`ih]`{�]`e}z|r ©

t* (µs)

S
(t

* )

0 20 40 60 80 100
0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

º¤gwvj¡Ioq]
��Ê � aI]'z|gh{�]`��s ]�o�ghp}kIgh_4rqz|]�s-��¡deI_`z�gwpje�pj�dz�aI]<s ]�o�z�¡Ioq�
¢Icjz|ghpfem{�p}kI]�i�ghemz�aI]0_`¡do�oq]`e}z'r�z�¡IkI��¥ ¹ ¥ d Q ¨ �}r<z|gh{�]�¥ d Q ¨|©

x* (m)

F
(l 1)

&
l 1

0.033 0.034 0.035 0.036 0.037
-1

-0.8

-0.6

-0.4

-0.2

0

0.2

0.4

0.6

l1

F(l1)

º¤gwvj¡Ioq]n�VÊ � aI]ysIoqpf¯Iih]n��¡deI_`z�gwpjeQhB¥v¶ ½ ¨ cjeIk�z�aI]y��cjo�ghcf¢diw]Æ¶ ½�<ghz|aIgheCz|ad]+��pfoq_`gheIv0oq]`vfghpfe���pjouz|ad]+_`cjr�]+pj���!cjiwiIpjr�_�gwihihcfz|ghpfe ©

x* (m)

G
(l 2)

&
l 2

0.033 0.034 0.035 0.036 0.037
-1

-0.5

0

0.5

1

1.5

2

l2

G(l2)

º¤gwvj¡Ioq]�,VÊ � aI]5sIoqpf¯Iih]5��¡deI_`z�gwpje ¸ ¥v¶ Ã ¨ cfeIkCz�aI]y��cjo�ghcf¢diw]Æ¶ Ã�<ghz|aIgheªz|aI]2��pjo�_�gwedv®o�]�vfghpfe[��pjo�z|ad]2_`cfrq]2pf�4�4cfihi£¢Iiwp��<gheIvj�
rq¡I_`z�gwpje ©

�VÌ
ln{�]`oqgh_`cfem¸�eIrqz|ghz|¡Iz�]�pf�Sln]�o�pjeIcf¡dz|gh_`r'cfeIk;l5r�z�o�pjeIcf¡Iz�gw_�r



õnö�õ5õ�÷£øbù£ú`û<üjýfýVþ ÿTý ����� �j�

x* (m)

H
(l

3)

0.033 0.034 0.035 0.036 0.037
0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

H4(l3)

H3(l3)

H1(l3)

H2(l3)

º¤gwvj¡Ioq]��fÊ � aI]´sdo�pj¯Iiw]£��¡deI_`z�gwpjeIr ¨ (q¥v¶ � ¨ ¥��I3�Ì
��� ¨ �<gwz�aIghez|ad]+��pfoq_`gheIv=o�]�vfghpfe���pfouz|aI]<��pj¡Iou_�cfrq]`r£pf�Vz|]�{�s ]�o�cjz|¡Ioq]<s ]�o��
z|¡do�¢Icjz|ghpfeIr ©

x* (mm)

h
* (l 4)

&
l 4

3.5 3.75 4 4.25 4.5 4.75 5 5.25
0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1
h*(l4)

l4

º¤gwvj¡Ioq]%�VÊ � aI]�sIo�pj¯Iih]2��¡IeI_`z�gwpje ÐÑ Q ¥v¶ � ¨ cfedk&z�aI]C��cfoqghcf¢Iih]¶ � pf�Pz|aI]0oqpf¡dvfaIeI]�r�r']�iw]�{�]�e}z<gwe;rqz|oq]`cf{-�<gwrq]ykIgwoq]`_�z|ghpfe ©

1
3

5

5
4

4

7

7

7
13

3
5

5

5

5

7

7

7

7 13
3

5

5
5

5

7

7 7

7

x* (m)

y*
(m

)

0 0.001 0.002 0.003

0

0.001

0.002

0.003

7 0.0836143
5 0.0706953
3 0.0193571
1 0.0117808

Grid structure

241 × 181

161 × 101

(kg/m3)

201 × 176

ρ*

º¤gwvj¡Ioq]n�VÊ'�Spj{�sdcfoqgwrqpfe2pj��kI]`edr�ghz��2_`pjeMz�pf¡Ioqr4r�gh{B¡Iihcfz�]`kC¢}�
�<± x�rq_baI]�{�]5¢Icfrq]`k�pfe�z�aI]yz|aIoq]`]5r�]�z|r'pf��vjo�ghkCrqz|oq¡I_`z�¡Ioq]`r ©

4
4

7

7

7

10

10

1

7

x* (m)

y*
(m

)

0 0.001 0.002 0.003 0.004

0

0.001

0.002

0.003

13 0.108647
10 0.0887198
7 0.0687923
4 0.022295
1 0.0112128

(kg/m3)ρ*

º¤gwvj¡Ioq]®Ì �VÊyxy]`eIrqghz��[_`pje}z|pf¡do�r0eI]�cfo0z�aI]Cih]`cfkdgweIv;]�kIvf]2��pjo
z|ad]-rqz|]�cfkI�®¢Icjr�]-�Ip��<ryp��f]`o5z|aI]�sIihcfz�]-pj¢Iz|cjgweI]�k[¢}� �<± x
rq_baI]`{�]=cfeIk;rqaIp}_b¬}�T¯Iz�z|gheIv�{�]�z|aIp}k ©

1
1

1

4

4

4
7

7

10
13

1

4

7

x* (m)

y*
(m

)

0 0.001 0.002 0.003 0.004

0

0.001

0.002

0.003

13 132.066
10 101.559
7 71.0514
4 40.5441
1 10.0367

v* (m/s)

º¤gwvj¡Ioq]0ÌjÌfÊ�5�cjiwih�Tedpfoq{�cji
�f]�iwp}_`ghz���_�pfe}z|pj¡Io�r¤eI]�cfo£z�aI]+ih]`cfkd�
gheIvª]`kIvj];��pfo2z|ad]®r�z�]`cfkd�¹¢Icjr�];�Ip��<r2p��j]`o�z|aI]®sdiwcjz|]®pf¢d�
z|cjgwed]`k;¢}� �<± x rq_baI]�{�]=cjeIk;r�aIp}_b¬}��¯Iz|z�gweIv�{�]`z�aIp}k ©

1

3
57

7

9

9

1

5

x* (m)

y*
(m

)

0.03 0.04 0.05 0.06 0.07 0.08

0

0.01

0.02

0.03

9 944.766
7 851.874
5 819.699
3 805.915
1 796.043

p* (pa)

10 7

10

4

1

x* (m)

y*
(m

)

0.2 0.4 0.6 0.8
0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

10 805.888
7 770.325
4 762.162
1 758.77

p* (pa)

º¤gwvj¡Ioq]ªÌ �VÊ��uoq]`rqrq¡Io�]m_`pje}z|pf¡do�r2pj�nz|ad]®r�z�]`cfkd�¹¢Icjr�];�Ip��
rqgw{-¡Iiwcjz|]�k�¢}��z�aI]0¯I��z�aI�Tpjo�kd]`o'r�adpM_b¬}��¯Iz|z�gwedv�{�]�z|aIp}k ©

�f�
ln{�]`oqgh_`cfem¸�eIrqz|ghz|¡Iz�]�pf�Sln]�o�pjeIcf¡dz|gh_`r'cfeIk;l5r�z�o�pjeIcf¡Iz�gw_�r



õnö�õ5õ�÷£øbù£ú`û<üjýfýVþ ÿTý ����� ���

x* (m)

p
*
(p

a)

0 0.25 0.5 0.75

750

1000

1250

1500

pressure behind the bow shock

pressure along the flat plate

º¤gwvj¡Ioq]ªÌs�VÊN�uoq]`rqr�¡do�]mkIghr�z�o�gh¢I¡Iz�gwpjeIr2cfihpfeIv&z|ad]®�Icfz�sIihcfz�]
cfedk�¢V]`aIgheIk®z�aI]0r�adpM_b¬�pf��z�aI]0rqz|]`cjkI�C¢Icjr�]=�Ip�� ©

º¤gwvj¡Ioq]�Ìs�VÊ¯�uoq]`rqr�¡Ioq]+_�pfe}z|pj¡Io�r4ghe�rqsIcfe}�<ghr�]y_`oqpfrqr���rq]`_`z�gwpjeIr
pf�!�fx�¢dcfrq]y�dp�� ]`²}z�]`eIkI]�k;��o�pj{¶�fx ¢dcfrq]y�dp�� ©

0

0.00025

z*

0.32

0.34

0.36

x
*

0

0.02

0.04

0.06
y *

1.12939
1.0967
1.06401
1.04637
1.03867
1.03503
1.0336
1.03287

p*/p*
∞

º¤gwvj¡Ioq] Ìb��Ê �uoq]`rqr�¡do�] _�pfe}z|pj¡Ioqr gheÀrqz|oq]`cf{-�<gwrq] _�o�pjr�rq�
rq]`_`z�gwpjeIr<pf�!�fx�¢dcfrq]y�dp�� ]`²}z�]`eIkI]�k;��o�pj{¶�fx ¢dcfrq]y�dp�� ©

η

u T

0 50 100 150 200 250
0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

1

2

3

4

5

6

u of numerical solution

T of numerical solution

T of self-similar solution

u of self-similar solution

u = u*/u*
∞ T = T*/T*

∞ η = y*/L*

º¤gwvj¡Ioq]nÌJ,VÊV§dz|oq]`cf{-�<gwrq]£�f]�iwp}_�gwz��5cfeIk0z�]`{�s ]�o�cjz|¡Ioq]´sIoqpf¯diw]�r
ghem�4cfihih�TeIpjo�{�cji kIghoq]`_`z�gwpje;cfz'iwp}_�cfz|ghpfe g Q 3ª� � Ì �f��{ ©

η

d
u/

dη

dT
/d

η

0 50 100 150 200 250
0

0.018

0.036

0.054

-0.5

-0.4

-0.3

-0.2

-0.1

0

du/dη of numerical solution

dT/dη of numerical solution

dT/dη of self-similar solution

du/dη of self-similar solution

u = u*/u*
∞ T = T*/T*

∞ η = y*/L*

º¤gwvj¡Ioq]�Ì��jÊ£º¤gwoqrqz|��pfoqkI]`o+kd]`oqgw��cfz�gw�j]�sIoqpf¯Iih]`rnpf�¤r�z�o�]�cf{-�<gwrq]
�f]�iwp}_�gwz��CcjeIkmz|]`{�sV]`oqcfz�¡Io�]=cjz<iwp}_`cjz|ghpfe g Q 3¹�d��Ìb�j�-{ ©

η

d
2 u/

d2 η

d2 T
/d

2 η

0 30 60 90

-0.012

-0.008

-0.004

0

0

0.05

0.1

0.15

d2u/d2η of numerical solution

d2T/d2η of numerical solution

d2T/d2η of self-similar solution

d2u/d2η of self-similar solution

u = u*/u*
∞ T = T*/T*

∞ η = y*/L*

º¤gwvj¡Ioq]&ÌJ��Ê�§I]`_�pfeIkd�Tpjo�kI]�oBkI]�o�gh��cfz�gw�j]�sIoqpf¯Iih]`r�pf�<rqz|oq]`cj{��
�<ghr�]��f]`ihp}_`ghz���cjeIk�z�]`{�s ]�o�cjz|¡Ioq]�cjzBihp}_`cfz�gwpje g Q 3³� � Ì �f�
{ ©

���
ln{�]`oqgh_`cfem¸�eIrqz|ghz|¡Iz�]�pf�Sln]�o�pjeIcf¡dz|gh_`r'cfeIk;l5r�z�o�pjeIcf¡Iz�gw_�r



õnö�õ5õ�÷£øbù£ú`û<üjýfýVþ ÿTý ����� ���

αr

α i

0.06 0.07 0.08 0.09 0.1 0.11 0.12

0

0.01

0.02

0.03

0.04

mode F
mode S

º¤gwvj¡Ioq]XÌ �VÊ¹tughvf]`e}��cfih¡I]&r�sV]`_�z|oqcÈpj�Bz�aI]¿¢ pj¡IeIkIcjo��}��iwc��j]`o
{�p}kI]`rm��pfomc¹_�cfrq][cfz�z|aI]&��oq]`­}¡I]`ed_`�Xpf� § Q 3$Ì �f��¬ � �
cfz g Q 3¹�d��ÌJ�f��{ ©

y*/L*

u r′ p r′

0 10 20 30 40
0

4

8

12

0

0.2

0.4

0.6

0.8

1

pr′

ur′

º¤gwvj¡Ioq]m�j�VÊ�tughvf]�eI��¡IeI_�z|ghpfeIr2pj�nrqz|oq]`cj{B�<ghr�];�f]�iwp}_�gwz��ªcjeIk
sIoq]`rqr�¡do�]y�I¡I_�z|¡Icjz|ghpfeIr+pj��{�p}kI]0º¹cjz g Q 3¹�d��ÌJ�j�B{ ©

y*/L*

u r′ p r′

0 10 20 30 40

0

4

8

12

0

0.2

0.4

0.6

0.8

1

pr′

ur′

º¤gwvj¡Ioq]m��ÌfÊ�tughvf]�eI��¡IeI_�z|ghpfeIr2pj�nrqz|oq]`cj{B�<ghr�];�f]�iwp}_�gwz��ªcjeIk
sIoq]`rqr�¡do�]y�I¡I_�z|¡Icjz|ghpfeIr+pj��{�p}kI]0§;cfz g Q 3�� � Ìs�f�-{ ©

ω

a

0.05 0.1 0.15 0.2
0.8

0.85

0.9

0.95

1

1.05

1.1

1.15

1 − M−1
∞

1 + M−1
∞

x* = 0.189 m

x* = 0.159 m

º¤gwvj¡Ioq]��f��Ê£xygwrqz|oqgw¢d¡Iz|ghpfeIr5pf�¤kIgh{�]`eIrqgwpjeIih]`rqr+sIaIcjr�]��j]`ihp}_`gh�
z|gh]`rnpf��{�p}kI]0§;cfz'z��4p�iwp}_`cjz|ghpfeIr<�j]`oqr�¡dr Ã ©

ω

α i

0.05 0.1 0.15 0.2

-0.003

-0.002

-0.001

0

0.001

0.002

x* = 0.189 m

x* = 0.159 m

αi = 0

º¤gwvj¡Ioq]-���VÊnx5ghr�z�o�gh¢I¡Iz�gwpjeIr0pf�!vfoqp��<z|a�o�cjz|]`r=pj�u{�p}kI]�§�cjz
z|ad]0z��!p�ihpM_�cfz�gwpjeIr'�f]`oqrq¡Ir Ã ©

º¤gwvj¡Ioq]y���VÊ'�Spfe}z�pf¡Ioqr'pf�Sz|aI]0gheIrqz|cfe}z�cfeI]�pf¡Ir'sIoq]`rqr�¡do�]ys ]�o��
z|¡do�¢Icjz|ghpfemgwedkI¡I_`]�k;¢M���fx��4cfihi�pfrq_`ghiwihcfz�gwpje�ghem_`cfrq]CÌ ©

���
ln{�]`oqgh_`cfem¸�eIrqz|ghz|¡Iz�]�pf�Sln]�o�pjeIcf¡dz|gh_`r'cfeIk;l5r�z�o�pjeIcf¡Iz�gw_�r



õnö�õ5õ�÷£øbù£ú`û<üjýfýVþ ÿTý ����� �j�

x* (m)

p
′

0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8
-2E-07

-1.5E-07

-1E-07

-5E-08

0

5E-08

1E-07

1.5E-07

2E-07

º¤gwvj¡Ioq]��f��Ê£xygwrqz|oqgw¢d¡Iz|ghpfe^pj�¤kIgw{�]�eIr�ghpfediw]�r�r5gweIrqz|cje}z|cfed]`pf¡dr
sIoq]`rqr�¡do�]ys ]�o�z�¡Ioq¢Icfz�gwpje�cjiwpjeIv�z|aI]0�Icjz'sIiwcjz|]0ghe;_`cfrq]2Ì ©

x* (m)

|p
n′|

0.2 0.4 0.6 0.8
0

4E-05

8E-05

0.00012

n = 5

n = 1

n = 2

n = 3

n = 4

º¤gwvj¡Ioq]0��,VÊç�uoq]`rqr�¡Ioq]=s ]�o�z�¡Ioq¢Icfz�gwpjemcj{�sIiwghz|¡dkI]`r+cjiwpjeIv2z|ad]
�4cfihi�cfz'��o�]�­}¡I]`eI_�gw]�r<��o�pj{ § Q½ z�p § Q� gwe;_`cjr�]CÌ ©

x* (m)

|p
n′|

0.2 0.4 0.6 0.8
0

1E-07

2E-07

3E-07

4E-07

5E-07

6E-07

n = 10

n = 6

n = 7

n = 8

n = 9

º¤gwvj¡Ioq]0���fÊç�uoq]`rqr�¡Ioq]=s ]�o�z�¡Ioq¢Icfz�gwpjemcj{�sIiwghz|¡dkI]`r+cjiwpjeIv2z|ad]
�4cfihi�cfz'��o�]�­}¡I]`eI_�gw]�r<��o�pj{ § Q� z�p § Q½0" ghe;_`cfrq]CÌ ©

x* (m)

|p
n′|

0.2 0.4 0.6 0.8
0

5E-08

1E-07

1.5E-07

2E-07

2.5E-07

3E-07

n = 15

n = 11

n = 12

n = 13

n = 14

º¤gwvj¡Ioq]0���VÊç�uoq]`rqr�¡Ioq]=s ]�o�z�¡Ioq¢Icfz�gwpjemcj{�sIiwghz|¡dkI]`r+cjiwpjeIv2z|ad]
�4cfihi�cfz'��o�]�­}¡I]`eI_�gw]�r<��o�pj{ § Q½q½ z|p § Q½#� ghe�_�cfrq]2Ì ©

ω

α i

0.05 0.1 0.15 0.2

-0.015

-0.01

-0.005

0

0.005

0.01
Numerical simulation

LST

º¤gwvj¡Ioq]��j�VÊ^�Spj{�sdcfoqgwrqpfeªpj�+e}¡I{�]`oqgw_�cfi'vfoqp��<z|a�oqcfz�]�cjeIk
��§ � vjo�p��<z�a�oqcfz|]=pj��z|ad]0s ]�o�z�¡Io�¢dcfz|ghpfemcfz<��oq]`­}¡I]�eI_`� § QÃ ©

ω

α r

0.05 0.1 0.15 0.2

0.1

0.15

0.2

Numerical simulation

LST

º¤gwvj¡Ioq]��f��Ên�Spf{�sIcjo�ghrqpfe;pf�¤e}¡I{�]`oqgw_�cfiP�!c��j]ye}¡I{-¢ ]�oncjeIk
��§ � �4c��f]+e}¡I{-¢ ]�o<pf��z�aI]=s ]�o�z�¡Io�¢dcfz|ghpfe�cfz4��o�]�­}¡I]`eI_�� § QÃ ©

�f�
ln{�]`oqgh_`cfem¸�eIrqz|ghz|¡Iz�]�pf�Sln]�o�pjeIcf¡dz|gh_`r'cfeIk;l5r�z�o�pjeIcf¡Iz�gw_�r



õnö�õ5õ�÷£øbù£ú`û<üjýfýVþ ÿTý ����� ��,

x* (m)

|p
n′|

0.2 0.4 0.6 0.8
0

3E-05

6E-05

9E-05

0.00012

0.00015

n = 3

n = 1

n = 2

x* (m)

|p
n′|

0.2 0.4 0.6 0.8
0

0.0003

0.0006

0.0009

0.0012

n = 3

n = 1

n = 2

x* (m)

|p
n′|

0.2 0.4 0.6 0.8
0

5E-05

0.0001

0.00015

0.0002

n = 3

n = 1

n = 2

x* (m)

|p
n′|

0.2 0.4 0.6 0.8
0

0.0001

0.0002

0.0003

n = 3

n = 1

n = 2

x* (m)

|p
n′|

0.2 0.4 0.6 0.8
0

5E-05

0.0001

0.00015

0.0002

n = 3

n = 1

n = 2

x* (m)

|p
n′|

0.2 0.4 0.6 0.8
0

3E-05

6E-05

9E-05

0.00012

n = 3

n = 1

n = 2

¥�c ¨ ¥�¢ ¨

¥�_ ¨ ¥�k ¨

¥�] ¨ ¥�� ¨

º¤gwvj¡Ioq]b��ÌfÊSl5{�sdiwghz|¡Ikd]�kIghr�z�o�gh¢I¡Iz�gwpjeIr<cfihpfeIv�z�aI]0sIihcfz|]0pj��sIoq]`rqrq¡Io�]=sV]`oqz|¡Ioq¢Icjz|ghpfeIr<cjz<z|aI]0��oq]`­}¡I]�eI_`�C�j��¬ � �0cfeIkmghz|r+¯Ioqrqz
z��4p2aIcfoq{�pfeIgh_`r<gheIkI¡I_�]`k®¢}��rqgh²�_�cfrq]`r<pf�¤�4cfihi�sV]`oqz|¡Ioq¢Icfz�gwpjeIr�Ê+¥�c ¨ _`cfrq]�ÌfÎP¥�¢ ¨ _`cfrq]0�VÎ�¥�_ ¨ _`cjr�]/�VÎP¥�k ¨ _`cfrq]$�VÎP¥�] ¨ _`cjr�]=�VÎ
¥�� ¨ _`cjr�]/, ©

��,
ln{�]`oqgh_`cfem¸�eIrqz|ghz|¡Iz�]�pf�Sln]�o�pjeIcf¡dz|gh_`r'cfeIk;l5r�z�o�pjeIcf¡Iz�gw_�r



õnö�õ5õ�÷£øbù£ú`û<üjýfýVþ ÿTý ����� ���

x* (m)

|p
1
′| nl

|p
1
′| nl

0.2 0.4 0.6 0.8
0

1

2

3

4

5

0

0.01

0.02

0.03

0.04

0.05

0.06

0.07

case 3 (right)

case 1 (right)

case 2 (left)

º¤gwvj¡Ioq]Æ�j�VÊB�Spj{�sIcfoqgwrqpfe[pf�uedpfoq{�cjiwg��`]�k^sIoq]`rqr�¡do�]�s ]�o�z�¡Ioq�
¢Icjz|ghpfeXcf{�sIihgwz�¡IkI]�rCpf�=z|ad]®_`cfrq]`r[Ìj�!�V�!cfeIkf� ¥ § Q½ 3 �j�
¬ � � ¨|©

x* (m)

|p
2
′| nl

|p
2
′| nl

0.2 0.4 0.6 0.8
0

20

40

60

80

100

120

140

0

0.2

0.4

0.6

0.8

1

1.2

1.4

case 3 (right)

case 1 (right)

case 2 (left)

º¤gwvj¡Ioq]Æ���VÊB�Spj{�sIcfoqgwrqpfe[pf�uedpfoq{�cjiwg��`]�k^sIoq]`rqr�¡do�]�s ]�o�z�¡Ioq�
¢Icjz|ghpfe�cj{�sdiwghz|¡Ikd]`r�pf�<z|ad]�_`cjr�]�rmÌj�S�V�PcfeIk��1¥ § QÃ 3 Ìb�j�
¬ � � ¨|©

x* (m)

|p
3
′| nl

|p
3
′| nl

0.2 0.4 0.6 0.8
0

2

4

6

8

10

0

0.02

0.04

0.06

0.08

case 3 (right)

case 1 (right)

case 2 (left)

º¤gwvj¡Ioq]Æ���VÊB�Spj{�sIcfoqgwrqpfe[pf�uedpfoq{�cjiwg��`]�k^sIoq]`rqr�¡do�]�s ]�o�z�¡Ioq�
¢Icjz|ghpfe�cj{�sdiwghz|¡Ikd]`r�pf�<z|ad]�_`cjr�]�rmÌj�S�V�PcfeIk��1¥ § Q� 3 Ìb�j�
¬ � � ¨|©

x* (m)

|p
1′|

0.2 0.4 0.6 0.8
0

5E-06

1E-05

1.5E-05

2E-05

case 6

case 3

case 4

case 5

º¤gwvj¡Ioq]	�f��Ê��Spf{�sIcjo�ghrqpfe&pf�'kIgh{�]�eIrqgwpjeIiw]�r�r-sIoq]`rqr�¡Ioq]�s ]�o��
z|¡do�¢Icjz|ghpfe�cj{�sIiwghz|¡dkI]`r¤pf�
z�aI]4_`cfrq]`r!�V�x�����V��cfedk�,�¥ § Q½ 3��j�¬ � � ¨|©

x* (m)

|p
2′|

0.2 0.4 0.6 0.8
0

6E-05

0.00012

0.00018

0.00024

0.0003

case 6

case 3

case 4

case 5

º¤gwvj¡Ioq]	��,�Ê��Spf{�sIcjo�ghrqpfe&pf�'kIgh{�]�eIrqgwpjeIiw]�r�r-sIoq]`rqr�¡Ioq]�s ]�o��
z|¡do�¢Icjz|ghpfe^cj{�sIiwghz|¡dkI]`r=pf�uz|aI]�_`cjr�]�rY���O���V�V� cfedkQ,&¥ § QÃ 3Ìb�j�-¬ � � ¨|©

x* (m)

|p
3′|

0.2 0.4 0.6 0.8
0

4E-06

8E-06

1.2E-05

case 6

case 3

case 4

case 5

º¤gwvj¡Ioq]	���jÊ��Spf{�sIcjo�ghrqpfe&pf�'kIgh{�]�eIrqgwpjeIiw]�r�r-sIoq]`rqr�¡Ioq]�s ]�o��
z|¡do�¢Icjz|ghpfe^cj{�sIiwghz|¡dkI]`r=pf�uz|aI]�_`cjr�]�rY���O���V�V� cfedkQ,&¥ § Q� 3Ìb�j�-¬ � � ¨|©

���
ln{�]`oqgh_`cfem¸�eIrqz|ghz|¡Iz�]�pf�Sln]�o�pjeIcf¡dz|gh_`r'cfeIk;l5r�z�o�pjeIcf¡Iz�gw_�r



õnö�õ5õ�÷£øbù£ú`û<üjýfýVþ ÿTý ����� ���

x* (m)

u
′,

T
′

v′

0.005 0.01 0.015
0

0.004

0.008

0.012

0.016

0.02

0

2E-08

4E-08

6E-08

T′

u′

v′

º¤gwvj¡Ioq]$���VÊ ± ]`ihp}_`ghz���cjeIk®z|]�{�sV]`oqcfz�¡Ioq]0s ]�o�z�¡Io�¢dcfz|ghpfe®cj{��
sIihgwz�¡IkI]�r4pje�z�aI]5sdiwcjz|]ngheIkI¡d_`]`k�¢}�2z|aI]yo�pj¡IvfadeI]`rqru]�iw]�{�]�e}z
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1
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x* (m)

y*
(m
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0.003 0.004 0.005 0.006 0.007 0.008
0

0.0015

0.003

0.0045

8 0.00322872
7 0.00166695
6 0.000516302
5 0.000353358
4 0.000213813
3 0.000151108
2 0.000119496
1 8.10766E-05

3D numerical simulation

2D numerical simulation

|p′|
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3D: x* = 5.44 mm

3D: x* = 3.31 mm

2D: x* = 3.31 mm

2D: x* = 5.44 mm
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4.24321E-07
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-0.000742397
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