
� ����� ���
	��
����	��������������������������� "!$#%�'&(��)*�+#,�-���.�/��	����0�1#%2�& 34���65����879�:��	;<�'�'�'���=�
��> �+#?�0�1@.A?���=B$�����'�1#%���DC
E
F GHFJILKNMPO QRF4SDTVUWMPXZY[MPO \�FV]DM^U_M^`8abYdceMGDfgTbh'FjiPkRlLmdf'n�hoXZipOVYqn8ros�f'n�aNMPObY[ngMPmtl?ObuNF v+]Dl
wxSxroyxl
w
I GDfgTbh'F?iPkRl?mdf'n-hZXZipObY[n8rzs�f^n8aNMPObY[ngMPmtl?ObuNF]DMPupip{WMH|*ObYd}_fgXZ`ZYdh~{ y,ipOVhoXZipmt�_{_`ZhZfgc�`DG�f:Tbh'F ]DMPupiW{_MH|xOVY�}_fgXZ`8Y�hz{�VKbXZiPrzn8aViV�Jy,aVY�U_Kb`-M:r~U�K ��MP}�F�lR�_ipK�M^X1���%fgmdYdO �VKbXZiPrzn8abiN�Jy,abYdU_Kb`1M'r�U_K]DMPupiW{pM����P�Prz�b�W�b�_MPTNMPO �b�:�W�p��IjipKVm�ipKb`8f4�J��X1MPONn�f ]DMPupi^{�M����P�Prz�b�W�b�_MPTNMPO�1�P�4�W�%�4�W�^�H���W�:�p�p�'���1�_� �P W� ¡1¢ �4¢�£:�W¤¦¥§�p�W�? :�^¤q��� ¨z¤ �W�4£:�'©8¥��=�P�,ª'�p©o���W���4�W�^�H���P�'�p�p�:�g�1�_� �P W� ¡1¢
«e¬L­�®:¯^°�±W®S²Obfg³´upmdiWµ�MPm�ipTbhZYdc�Y�¶^MPhoYdipO9MPmduWipXZYdhZabc<k·iWXD`8iWmd}_Y�OVu��RY�rmdYdObf'MPX�s¸MPhZXZYº¹�»~Obf^¼pKNMPmdYdhoYdfg`0½~�,s$»o¾�TVXZipµbmdfgc�`�Yd`L�_f:}�f:m�ipTbf^��F»~h?Y�`0µNMP`Zf'��iWO�M��_KNMPmt¿ÀMPupX1MPObupf0kÁipXZc�KVmqMPhZY�ipO
kÁipXxn�ipc�TbKbhzrYdObu�m�ip³,fgXÂµ�ipKbO��_`
hZaNMPh�M^XZfeKV`Zf'�ÃYdOÄM�µbX1MPONn�abYdObu�TVXZiJn-f-r�JKbXZf*hZiHfgmdYdc�Y�O�M^hZf=TNMPXZhZY�hZYdiWOÅ`Zf:ho`RYdOÅhoaVfD`8TNMpn-fDiPkjObipONn�iWOJr}4f-¹�}�MPXZY[MPµbmdfg`'F�IxabfeMW�J}�MPOph1MPupf
iPkRhZabf�TbXZipT�ip`Zf'�$c�fghZabiN�Yd`ÅhZ³,i^k·ipmq�tFÆ��YdXZ`Zh'�=mdip³%fgX$µ�iWKVON�Çn-ipc�TbKVh8MPhZYdiWOV`�XZf^�_KNn�fhZiÈ`Zipmd}_Y�OVuÉf'MP`ZYdmd{ÊhZX1MWn�h8MPµVm�fË¿�YdObf^MPXÄs¸MPhZXZY�¹Ì»~Obf^¼pKNMPmdYdho{½~¿Às$»o¾�TbXZipµVm�f:c�`'FÍ�_f'n�iWO��_md{b�0hoaVf�mdip³%fgXeµ�ipKbON�JY�OVuÎTbXZiPrn�f'�_KVXZf+uWK�MPX1M^OVhof:fg`*upm�ipµ�M^m?n-ipOb}4fgXZupfgONn�f+i^k%hZabf�MPmduWipXZYdhZabc³xaVfgO¸n-ipc�µbYdObf^�Å³xY�hZa9MPO¸f�¹Ja�MPKb`ZhZYd}�f+TNMPXZhZYdhoYdipObYdObu�iPkRhZabf`8TNMpn-f
iPk0ObipO�n-ipOb}pf-¹¸}�MPXZY[MPµbmdfg`'F+SDObiphZabf:XÂYdc�T�iWXZh1MPObh*kÁf^M'rhZKbX8fLYd`�hZaNMPhLhZabf%µbX1MPONn�abYdObu0TVaNMP`ZfRh1MPU_fg`tTbm[Mpn-fRYdO�hZabf0`ZT�MWn�fiPk?OViWO�n-ipOb}pf�¹�}�MPXZY[M^µVm�f:`*iWOVm�{b�JaVfgONn�f�mdYdc�Y�hZYdObu�hZabf
ip}pf:X1M^mdmn�iW`8hxiPk?hZabf�MPmdupiWXZYdhZabc$F0SDmd`ZiN�ÏM^O�Ydc�T�ipXZh8MPObh*T�iWYdObh*Y�O�hZabfc�f:hoaVi���Yd`RhZaNMPh,`ZfgT�M^X-M^hZf'�Å¿Às�»
n�iWOV`ZhZX1MPY�OVho`,MPXZf*f:ONngMPTb`8K_rm[MPhZf'��YdO_hZiÅMPOÃM^KVupc�fgObhZf'���,s�»,k·ipXÂYdc�TbXZip}_Y�OVu�hZabf�m�iP³%f:XµVipKbON��n-ipc�TVKbh1MPhoYdipOb`'F%SDTbTVm�Y[ngMPhZY�ipOV`xiPk%hoaVf
M^mdupipXZY�hZaVcÐhZiXZipµVKb`Zh,`ZhZXZK�n-hZKbXZf'Ñpn-ipObhZXZipmdm�f:Xx�_f:`ZY�upO�MPXZf
n-ipOb`ZY[�_f:XZf'��F

Ò A?��#?�R�eÓÔ��Õx#%���e�
SÇupfgOVfgX1MPm��0s�»,TbXZipµbmdfgcÐn:M^O�µ�f=kÁipXZc�KVmqMPhZf'�ÅM^`0k·ipm�mdip³x`

c�YdO�Ö·×PØoÙNÚÀÛËÖÝÜNØZÞ�Úxßà½1�:¾ÙÅá$âãß ä²å æNçpØ8è'ç-étê�ë=ìÏØí½~�W¾
î ç Ûðïñò-ójô Þ ò î ò
õ �JØ(½��p¾

ö ç Û ìñ ÷
ójô Ù

÷ ö ÷ ç Û ïñò:ójô Þ ò ö ç ò Û
ìñ ÷
ójô ï
ñ
ò-ójô Ù

÷ Þ ò ö
÷
ò
ø �JØ(½·��¾

³xaVfgXZf î ç Ø î ò ØZö ç ØZö ç
÷ Ø8ö ò ç ØZö

÷
ò MPXZfÅ`8{�c�c�f:hoXZY[neceMPhZXZY[n-fg`iPkRMPTbTVXZipTbXZY[M^hZf
`8Y�¶:fg`ÂMPON��Ù9MPON�¸ÞÅMPXZfHhoaVf��_f^n-Yd`ZY�ipO�}�MPXZYºrMPµVm�f:`'F»~htY�`�³xY[�_f:m�{�XZf^n-ipupObYd¶gf'�+hoa�M^h?`ZKNn-a��0s�»�TbXZipµbmdfgc�`LMPXZYd`Zf:`k·XZf'¼4KbfgO_hZmd{ÔYdOùhoaVf$`ZhZKN�_{ùi^k+n-ipObhZXZipm0TbXZipµbmdfgc�`eMPON�ùhZabKb`hZabf:{�n-ipOb`8hoYdhZKbhZfeM�}_fgXZ{�Ydc�T�ipXZh8MPOVh�n-m[MP`Z`DiPk0ipTbhZYdc�Y�¶^M^hZYdipOTVXZipµbmdfgc�`�³xYdhZaÈMÃ}�MP`Zh�MPXZX1M^{�iPk
T�iphZfgObhZY[MPmxMPTVTbmdYqn:M^hZYdipOb`'F|*O_k·ipXZhoKVONMPhZfgmd{��jYdOÎn-ipOVhoX1MP`Zh
hZi9m�YdObf^MPX�ceMPhoXZY�¹ÄY�OVf'¼4KNMPmdY�hZ{½~¿Às$»o¾�TbXZipµbmdfgc�`R³xaVYqn�a�MPXZfDn�iWOV}Pf-¹�MPON��ngMPO�µ�f*`Zipmd}_f'�
µb{TVipm�{_Obipc�Y[M^m�r�hZYdc�f,YdObhZf:XZY�ipXzr�TViWYdObh�c�fghZaViJ�_`'�W�0s�»�TbXZipµbmdfgc�`½1�:¾�r8½Ý�4¾DMPXZfeObipO�n-ipOb}Pf-¹ÔMPON��U_Obip³xO¸hZi$µ�fe]DQ�r~aNMPX1�úåd�gû'ézFIxaVfDa�M^X1�JObfg`8`Dn-ipc�fg`0kÁXZipcÍhZabf
�0s�»xn-ipOb`ZhZX1MPYdObhD½Ý��¾�F

SDm�hZfgXZO�M^hZYd}�f:m�{p��hZabf
�0s�»D½·��¾,ngMPO�µ�f+XZfg³xXZYdhohZfgO¸MP`
ö ç Û ìñ ÷

ójô Ù
÷ ö ÷ ç Ûüïñò:ójô Þ ò ö ç ò Û

ìñ ÷
ójô ï
ñ
ò:ójôVý

÷
ò ö
÷
ò ø �bØ ½~�p¾

ý
÷
ò äÇÙ

÷ Þ ò Ø?þ�äÿ�pØ8�JØ������dØ ��� þ�äÿ�pØZ�bØ�������Ø	��Øí½~�W¾
³xabf:XZf$½��p¾DYd`
Obip³ÊM¸n-ipOb}Pf-¹Ô¿�s�»=n�iWOV`ZhZX1MPY�OVhÂY�Où½~ÙÀØZÞÏØ ý ¾MPON�Ô½��p¾,Yd`ÂM�ObipONn�iWOV}pf-¹�YdON�_f�
NObYdhZf�¼4KNMp�_X1MPhZYqn+n-ipOV`ZhZX1MPY�OVh:FIxabf:XZf-kÁipXZf$hZf'n-aVObY[¼pKVfg`
³xabY[n-aÄn:M^Oúf��Ån-YdfgObhZmd{9aNMPO��_mdfÅhZabf¼4KNMp�_X1MPhZYqn=n-ipOb`8hoX1MPYdObhD½~�p¾,M^XZf=iPk�`8T�f'n-Y[MPmÏY�OVhof:XZfg`Zh?kÁipX,`8iWmd}4rYdObu�½1�:¾�r8½Ý�4¾gFvDµV}�YdipKb`Zmd{p��hZabf
¿Às�»xn-ipOb`8hoX1MPYdObhD½~�p¾*Y�O�n-mdKN�_f:`�MP`DM�TNMPXzrhZYqn�Kbm[MPX�ngMP`8fÂhZabf+µ�iP¹�n-ipOb`ZhZX1MPYdO_h

Þ�áÄå 
pØ���étê�ë ï ½��p¾
MPON�ÅiphZabfgX*mdY�OVf'MPX�n�iWOV`ZhZX1MPY�OVho`?k·ipX�ÞÏF
� ipa�f:h�MPmÝF0åd�:�'é�TbXZipT�ip`Zf'��M�`ZYdc�Tbmdf+µbX1MPO�n-a�MPO���µ�ipKbON�½~�,�0¾LMPmduWipXZYdhZabcÉk·ipX�TbXZipµbmdfgc ½8�:¾g��½Ý�4¾g��½��p¾�³xYdhoa�µbX1MPO�n-abYdObuYdOÄhZabf$½~ÙÀØ8Þ_¾�r�`ZT�Mpn-feiPkDMPm�m0}_M^XZY[MPµbmdfg`+abfgO�n-f�i^k=�_Ydc�fgOb`8Y�ipO

� Û����?MPON� µ�iWKVON�JY�OVu$µ�M^`8f'��KVT�iWOúM�X8fgmqM'¹NMPhoYdipOÄiPk�hoaVfObipO�n-ipOb}pf-¹¸n-ipOb`ZhZX1MPYdObhÂ½~�p¾*kÁipX
½~Ù ÷ Ø8Þ ò ¾Dá å æ
÷ Ø8è ÷ é�� å 
 ò Ø�� ò éµb{�M�n-i�M^XZ`8f
M^TVTbXZi'¹JYdceMPhof^��n-ipOV`ZhZX1MPY�OVh

ý
÷
ò áÔå æ

÷

 ò Ø8è

÷
� ò é�� ½��p¾

»~h
ngMPO�µ�f*MP`Z`ZKVc�f'�
³xY�hZabipKbh?m�ip`Z`?iPkÏupfgObfgX1MPmdYdho{ÂhZaNMPh�æ ÷ � �MPON��
 ò � �bF9]xiphZfehZaNMPh�hZabfeObipONn�ipOb}pf-¹Ô¼4KNMp�_X1MPhZY[nen-ipO_r`ZhZX1MPYdObhx½~�p¾RaNMP`Rµ�f:fgO�³xfgmdmV`8hoK��_Ydf'�eY�OÅupm�ipµNMPmNipTbhZY�c�Yd¶'MPhZYdiWOMPON�ÅYdhDY�`Dn-m[MP`Z`ZY[ngMPmdmd{�U�OViW³xOÅhZaNMPh�M�c�KNn8a�hZYdupabhZfgX,XZf:mqM'¹bf'�n-ipOb`8hoX1MPYdObhÂhZa�M^Où½��p¾Dk·iWXe½~�p¾
½Ý`Zfgfef�F uNF9å��:�b�t�b�R�:�b�R���'éÁ¾DY�`upY�}_fgO�MP`
ceM'¹���
 ò Ù

÷ Û�æ ÷ Þ ò � æ
÷

 ò Ø	� ò Ù

÷ Ûúè ÷ Þ ò!� è
÷
� ò#" õ ý

÷
ò õc�YdO$��� ò Ù

÷ ÛÔæ ÷ Þ ò%� æ
÷
� ò Ø	
 ò Ù

÷ Ûùè ÷ Þ ò%� è
÷

 ò#"½�ûp¾»~O�å �b�'�p�'éJY�h�Yd`tk·KbXZhZabfgX�`8abip³xO�hZaNMPhtkÁKVONn-hZYdipOb`�ceM'¹HM^O��Âc�YdOYdO�½~ûW¾RMPXZf,YdO�k�MWn�h
n-ipONn:M^}4fxMPON�
YdOb}pipmd}pfg`Rn-ipO_}pf�¹HfgOb}pf:m�ipTbf:`iPk?hZabf+µbYdmdY�OVf'MPX,k·KbONn�hoYdipO�Ù ÷ Þ ò Y�OÃ½~�p¾gF?Ixabf+n-ipOb`ZhZX1MPYdObhD½~ûp¾Yd`*ObiphoaVY�OVu�f:m�`Zf+hZaNMPO�hZabf�kÁipmdm�ip³xYdObu�n-ipOV`ZhZX1M^YdOVh

½~Ù ÷ ØZÞ ò Ø ý
÷
ò ¾0án-ipOb}pf-¹�aVKbmdm&�p½qæ ÷ Ø�
 ò Ø·æ
÷

 ò ¾gØ�½dæ

÷ Ø	� ò Ø[æ
÷
� ò ¾gØ½~è ÷ Ø�
 ò Ø8è

÷

 ò ¾gØ-½~è

÷ Ø	� ò ØZè
÷
� ò ¾ " ½8�:�p¾

³xabY[n-aÅY�`=Kb`Zf^�ÅY�O�åd�p�1éLhZien�iWc�TVKbhZf�M�m�ip³,fgX,µ�ipKbON�ÅiPk�½8�:¾�r½Ý��¾�F?E*ip³%f:}pfgX'�^hZabf�kÁipXZc<½�ûp¾R³xaVYqn8a�Yd`,MPO�f-¹bTbmdY[n-Y�hx�Jfg`1n�XZY�TJrhZY�ipO�i^k=½1�:�p¾��NYd`Âc�ipXZf�n-ipOb}PfgObYdfgO_h*kÁipXÂn�iWc�TVKbh1MPhoYdipONMPmjY�cHrTbmdfgc�f:Obh1M^hZYdipOÀF0�RiphZa�½~ûp¾DM^O��Ã½1�:�W¾*aNM'}pf+µ�fgfgO�fg`Z`Zf:ObhZYqMPmdmd{fg`8h8MPµbmdYd`Zabf^�ÅY�O�åd�:�'é~F



v=O�hZabf+iphZabfgX*aNMPO����JhZabf+c�ip`Zh*kÁKVON�bMPc�f:O�h1MPm�n�iWO_}4f-¹JYdh~{TVXZipTbfgXZhZ{�iPk�hZabf=�,s�»RTbXZipµbmdfgc<½1�g¾�r8½Ý��¾RYd`Rhoa�MPh,Y�hRµ�f'n-ipc�fg`n�iWO_}4f-¹+³xaVfgO�fgYdhoaVfgXRÞDipX
Ù�Y�` 
b¹bf'�tFjI0aVfgXZf-k·ipXZf4�^XZfgu�MPX1�_YdObuipOVm�{�Ù�½Ý³xabfgO � õ �Å¾�ipXRÞ
½Ý³xabf:O � ø � ¾LMP` � n-ipc�TbmdYqn:MPh~rYdObu�}�MPXZY[MPµbmdfg` � �t�0�²MPm�upipXZYdhoaVc�`
³xY�hZaÃµbX1MPONn�abYdObu�ipObmd{9ipOhZabfj`ZT�MWn�fRiPkVn-ipc�TbmdY[ngMPhoYdObux}�MPXZY[M^µVm�f:`�½ÝYdOb`ZhZf'Mp�ÂiPkJhZabf?³xaViWmdf`8TNMpn-f0iPk�MPmdmV}_M^XZY[MPµbmdfg`?M^`,�JipObf*YdO¸å��:�b�J�p�1é¦¾?aNMP}pf%µ�fgfgO�TbXZiPrTVip`Zf'�
YdO�å �p�b�'�b�W�'ézF?�_KNn8a�µVX1MPONn-aVY�OVu*hZf'n�abObY[¼4Kbfg`�MPXZf0XZf'MPm�md{Ydc�TbipXZh1MPObh�MP`+hZabfeupm�ipµ�M^m%`Zf'MPX1n8aÃTbXZibn-f'�_KVXZfeYd`ÂXZf:`ZhZXZYqn�hof^�hZi�ipT�f:X1M^hZfeYdO�hZabf�m�ip³Ì�JY�c�fgOb`ZYdipONMPm%`ZTNMpn-f�iPkD�_Ydc�fgOb`8Y�ipOc�YdO$� � Ø�� " n-ipc�TNMPXZf^��³xYdhoa�hZabf��_Ydc�fgOb`8Y�ipO � Û �"iPk%hoaVf`8TNMpn-f=i^k0MPm�mÀ}�MPXZYqMPµbmdfg`*MPON�ÅhZabKb`0µbXZYdObu�hZieM�c�ipXZf
XZf'MP`ZipO_rMPµVm�fHf-¹JhZfgOVh�hZaVf��JY �Ån�KbmdhoYdfg`+iPk � hZaVf�n-KVXZ`ZfeiPk*�_Ydc�fgOV`ZYdiWOJrMPmdYdh~{ � YdObabf:XZfgObh
hZi$c�ip`Zh�OVipONn-ipOb}pf�¹ÔTbXZipµVm�f:c�`'FÔSDOÄYdcHrTVXZi^}pf^��MPm�upipXZYdhoaVcÐhZi�hZa�M^h*iPk*å��:�b�Ï�p�8éjaNMP`*µNf:fgO�TbXZipT�ip`Zf'�YdO�åd�:�:ézF=»~hÂXZf'¼4KbYdXZfg`Ân�ipc�TbKbhZYdObu�M�m�iNngMPmjipTbhZY�ceMPmj`ZipmdKbhZY�ipOiPk0TbXZipµVm�f:c�½1�:¾�r8½Ý�4¾�MPh
fg}_fgXZ{¸Ydhof:X1M^hZYdipOÀF$]*iWhZf�hoa�M^h
fg}_fgOhZabYd`
mdiJngMPm0ipTbhZYdc�Y�¶^M^hZYdipOúTbXZipµbmdfgc�Yd`�Y�hZ`Zfgm�k+]DQ�r~aNMPX1�ÄMPON�hZabf:XZf-k·iWXZf�hZY�c�f�n-ipOb`ZKVc�Y�OVuVF�IxabfÅMPmdupiWXZYdhZabc iPk
å �p�:é0Kb`Zf:`hZabf+XZf:mqM'¹bf'�¸n�iWOV`ZhZX1MPY�OVhÂ½~ûp¾,k·ipXDiWµVh8MPYdObYdObu�M�mdi^³,fgXxµ�ipKbO��MPO��ÅhoaVf���F nWFH½~�_Y���fgXZfgO�n-f
iPk0n-ipOb}pf�¹�kÁKVONn-hZYdiWOV`1¾D`ZhZXZK�n-hZKbXZf½Ý`Zf:fRf4F u�å����N�W�p�'é¦¾?iPk�hZaVf,OViWO�n-ipOb}pf�¹
n-ipOV`ZhZX1M^YdObh0½��p¾�hZi=T�f:Xzrk·ipXZcÉhoaVfx�Jf'n-ipc�T�ip`ZYdhoYdipOÀFj»~O�å �J�W�'éz�WhZaVfxMPKbhZabipXZ`?TbXZipT�ip`Zf^�mdi^³,fgX�µ�ipKbO��_`?µNMP`Zf'�
KbT�ipO������ �	� ì�
 ï � ¿Às$»�
������	�����
n-ipOb}4f-¹TVXZipµbmdfgc�`
iPk+hZabf�¿�M^upX1MPObupf$�_KNMPm�TbXZipµbmdfgc�iPk�½1�:¾Ýr1½·��¾
µb{

V¹JYdObu�hZabf+n-ipc�TbmdYqn:M^hZYdObuH}�MPXZY[MPµbmdfg`?k·iWmdmdiW³Rf'��µb{�M�upfgObf:X1M^m�rYd¶gf^���%fgON�JfgXx�Jf'n-ipc�T�ip`ZYdhZY�ipOÀF���abYdm�f+hZabf+n-ipOb}pf:XZupfgONn-fH½ÝhoiM�upm�ipµ�M^m�ipTbhZY�ceMPm0`ZipmdKbhZYdiWO�¾�iPk+M^mdupipXZY�hZabc å �p�:é*a�M^`�µ�fgf:O`8abi^³xO��^Y�h,XZf:ceMPY�OV`,M=}_fgXZ{H�_f:m�Y[ngMPhZf*Yd`Z`ZKVf*Y�OehoaVfÂMPmduWipXZYdhZabciPk0å �J�N�:ézF
»~O�hZabYd`*TNMPT�fgX'�J³xf 
NXZ`8h�n-ipOb}PfgXZh,hZabf
�0s�»,TbXZipµbmdfgc ½1�g¾�r½Ý��¾tY�OVhoi�M=�0s�»ÀTVXZipµbmdfgc²³xYdhZaH`8TNf^n-Y[M^mb`ZhZXZKNn-hZKbXZf�F�lj¹JTVm�ipYdhzrYdObu�hZabYd`,`8hoXZK�n-hZKbXZf4��hZabf+¿ÀMPupX1MPObupfÂ�JKNMPmÏTbXZipµbmdfgcÍYd`R`ZaViW³xOhZi�µ�feMPOÄ¿Às�»ÂTbXZipµVm�f:c MPON�ÃYd`+Kb`Zf^�Ãhoi9n-ipc�TVKbhZf�M�Obf:³mdi^³,fgX?µNipKVON��FjIxabYd`0m�ip³,fgXLµ�ipKbO���Yd`RhZabfgOÅfgO�ngMPTb`ZKVmqMPhZf'��YdOMÂupfgObf:X1MPm�XZf^n-h1MPObupKbm[MPX
T�MPXZhoYdhZY�ipOVY�OVuH`1n-abf:c�f*hZi�n-ipOb`ZhZYdhZKbhZfhZabf=TbXZipT�ip`Zf^�ÅuWmdipµNMPm�MPmdupiWXZYdhZabc$F���Y�hZa�hZabf
TVXZipTNip`Zf^���_f-rn�iWc�Tbip`ZYdhoYdipOÃhof^n-abOVYq¼4Kbf4��³xf
TbXZip}_Yq�Jf�M�XZYdupiWXZipKV`ÂTVXZi�iPk*iPkupmdipµNMPmtn-ipOb}pf:XZuWf:ONn-f*iPk?ipKbXDMPmduWipXZYdhZabc$F
Ixabf+ipXZu�MPObYd¶'MPhZY�ipO�i^k0hZabfHTNMPTNf:XÂYd`ÂMP`=kÁipmdm�iP³x`'F+�_f'n�hoYdipO��YdOb}pf:`ZhZY�u�MPhZfg`DhZabf��_KNMPmR�0s�»ÂTbXZipµbmdfgc ³xabY[n-a¸Yd`
Kb`8f'��Y�O�Jf'n-hZYdipOH��hZi
n�ipc�TbKbhZf*n-abf^M^T
m�ip³,fgX�µ�ipKbON�J`'FjIxabf0Obfg³ú�,�MPmdupipXZY�hZabc/Y�`ÅMPmd`ZiÔf:`Zh1M^µVm�Yd`ZaVf'�ùYdOúhoaVY�`�`Zf'n�hoYdipOÀFÈ��Y�O�M^mdmd{b�MPOÄMPTVTbmdYqngMPhZYdipOÄiPk=hoaVfÅTbXZipT�ip`8f'�ÄMPmdupiWXZYdhZabc�hZiÔM¸XZipµbKV`Zh`8hoXZK�n-hZKbXZf'Ñpn�iWO_hZXZipmt�_fg`8Y�upO�TbXZipµVm�f:c"Y�`*upYd}�f:O�YdO¸�_f'n�hoYdipO��NFIxaVf?Obiph8MPhZYdipOHYdO�hZabf0TNMPT�fgX�Yd`?`Zh1M^O��bMPX1��F%Ö���Ø�� ÚtYd`LhZaVfR`1ngMPm[MPXTVXZi��_KNn�h�YdO�M 
�ObYdhofÔ�_Ydc�fgOb`8Y�ipO�M^m�m�YdObf^M^XÅ`8TNMpn-f4F�� ø �½�� õ �b�WXZf:`ZTÀF ¾+kÁipX,M�`8{�c�c�fghZXZY[n0ceMPhZXZYº¹��H�pc�f'MPOb`RhZaNMPh �Yd`DOVfgu�MPhoYd}pf��Jf 
NOVY�hZf�½·`8fgc�Y�rz�_f 
�ObYdhof��ÏXZfg`ZT�F ¾gF+SÂngn�ipX1�_YdObupm�{_�� ø"! kÁipX�`8{�c�c�f:hoXZY[n�ceMPhZXZYqn-f:`#� MPON� ! c�f'MPOb`�hZaNMPh� �$! Yd`DObf:u�M^hZYd}�f
�Jf 
NOVY�hZf4F0SDmd`ZiN�&% 
p½��Â¾*`Zh1MPON�_`0k·iWXDhZabfhZX1Mpn-f=iPk��HFjI
iH`-M:}pf+M��_f:`1n-XZYdTbhZYdipO�`ZTNMpn-f+³,fD`Za�MPm�mÀKb`Zf' �!)(+* kÁipX ' � �� !,( �

��YdONMPmdmd{��ÏÙ � æ�kÁipXÂ}_f'n-hZipXZ`DYdO�ë ì YdON�_Y[ngMPhZfg`
n-ipc�T�ipObfgObhzr³xYd`Zf=Y�OVf'¼4KNMPmdY�hZYdfg`DÙ ÷ � æ ÷ ³xYdhoa.-täÿ�pØ8�JØ �����dØ � F

/ 0 2�� ;Æ> A 1Ê�R���Ô���+& ����Ó �1#?C
ÓÔ������ YdhZabipKbh*m�ip`Z`*iPk?upfgOVfgX1MPm�YdhZ{���³xf+M^`8`ZKbc�f+hZabXZipKbupaViWKVhxhZaNMPh

� õ � YdOÄ½1�:¾�r8½Ý�4¾gF��R{¸hZX1MPOb`Zm[MPhZY�ipOÃY�k*Obf'n�fg`Z`-M^XZ{_�Ï³xf�ngMPOMP`Z`ZKVc�fÅhZaNMPh�Þ áÉë ï 2 Fù�VipX 
b¹bf'�úÙÄTbXZipµVm�fgc ½8�:¾�r8½Ý��¾
Y�`M�n-ipOV}pf-¹9¿Às�»DTbXZipµbmdfgc$�À`Zi$ÙÔn:MPO9µ�fen-ipOb`ZY[�_f:XZf'�ÃMP`ÂhZabfn-ipc�TbmdY[ngMPhZY�OVu9}�MPXZYqMPµVm�f4åd���N���p�'ézFù�0M^`8f'� iWOùhZabYd`�ipµb`8fgXZ}�M'rhZY�ipO��VipKbXDh1MPXZupfghDYd`xhZi��_f:}�fgmdipT�M��0�Ëc�f:hoaViJ�Åk·ipXx`8iWmd}_Y�OVu½1�:�W¾
³xYdhZaÄµVX1M^O�n-abYdObu¸T�fgXzkÁipXZc�f^��KVTNipOúÙ �L�ÏiWX
hZabYd`�TbKbXzrT�ip`Zf4��kÁipX43 ä(å æÀØ8è:éÅê�â �=³%fÔM^XZfÔYdO_hof:XZfg`ZhZf'� Y�OÇhZabf`ZKVµbTbXZipµVm�fgc
c�YdO9ÖÝ×PØ8ÙNÚÀÛËÖÝÜNØZÞ�Ú.ß Ù�á53 äÿå æÀØZè�ézØ½��p¾ � ½Ý��¾

³xabY[n-a�ngMPO�µ�fÂXZf:³xXZY�hZhZfgO¸MP`
c�YdO76 ß ÙÅá)3 ä²å æÀØZè'é~Ø ½8�p�:¾� çZç ½�ÙN¾tÛðïñò-ójô Þ ò � ò ç ½~ÙN¾ õ 698 çZç ½8�:�p¾

³xYdhoa
� çZç ½�ÙN¾Rä;:<<= î çö ç Û ìñ ÷

ójô Ù
÷ ö ÷ çÖ·ÙÀØ8×�Ú

>�??@ * Ø� ò ç ½~ÙN¾
ä :<<= î ò
ö ç ò Û ìñ ÷

ójô Ù
÷ ö ÷ ò

Ü ò

> ??@ * Ø%þ�ä²�WØ������dØ ���8 ç8ç äBA �� �DC * �
½8�:�p¾

]*iWhZf=hoa�M^h,hZabf+¿Às$»
`ZhZXZKNn-hZKbX8fDiPkR½~�p¾RYd`,abY[�b�JfgOÅY�O�½1�g�p¾gF»~hÂYd`
T�iW`8`ZYdµbmdf�hZi�f�¹JTVm�ipYdh�hZabYd`+`ZKbµV`ZhZXZKNn-hZKbX8f�MPON�ÃhZaVf�µ�iP¹n-ipOb`8hoX1MPYdObhÂÙ áE3 hZi$MPKbupc�fgOVh�hZabfe�0s�»=n�ipOb`ZhZX1MPY�OVh�µV{Mp�b�JY�hZYdiWO�MPm
�,s$»�n-ipOb`ZhZX1MPY�OVhZ`Å³xabY[n-aúmdf'MP}pfg`�hoaVf�ipTbhZYdceM^m}�MPmdKbfDiPk?hZabf+TVXZiWupX1MPc ½8�p�:¾�r8½1�:�W¾0KbONn�aNMPObupf'�eµbKVhxmdf'Mp�_`*hZiYdc�TbXZip}pf'�emdiW³RfgX,µ�ipKbON�J`'FF=¯HGDIJG�­�KÁ®LKMG&N�OQPSRUT)VXW�Y[Z]\_^a`b^a`+�.c�d	�feLd�g�h�^i
9��\jg�^#Vlk�k�Y\mgonpd�
�e��q\mgLnp��
q^a`+�r������\�^i\ad�gs���thp��^udvnxwyRUTze�d�g�h�^i
9��\mg�^ah
½~Ù ÷ � æ

÷ ¾ î ç Û ìñ
ò:ójô Þ ò ½�Ù

÷
� æ
÷ ¾ î ò õ � �

½~è ÷ � Ù
÷ ¾ î ç Û ìñ

ò:ójô Þ ò ½~è
÷
� Ù
÷ ¾ î ò õ �bØ

þ+ä²�pØ8�JØ������dØ � �
½8����¾

IxabKV`D³xf
ngMPO�n-ipOb}pfgX8hÂ½1�W�:¾�r8½1�:�p¾DY�OVhoi�hZabfHkÁipmdm�ip³xYdObu��,s$»TbXZipµVm�fgc{t|} ß äËc�YdO~6�ß�� ç ½~ÙÀØÁæÀØ8è^¾�Û ïñò�ójô Þ ò � ò ½~ÙÀØÁæÀØoèW¾ õ 698�ØÞ � �bØ0Ù�á43²Ø ½8�:�p¾



³xaVfgXZf� ò ½~ÙN¾
ä ' � ò ç ½~ÙV¾� ò^ô ½~ÙÀØÁæÀØ8èW¾ ( * Ø 8Éä ' 8 çZç8 ç ô ( * Ø�8 ç ô äË�JØ� ò�ô ½~ÙÀØÁæÀØzèp¾
ä :<<<= ½~Ù ô � æ ô ¾ î ò½�è ô � Ù ô ¾ î ò�������½~Ù ì � æ ì ¾ î ò½~è ì � Ù ì ¾ î ò

> ???@ * Ø%þ+äË�bØ:�WØ������dØ � �
IxaVfÂ¿ÀMPupX1MPObupf
�_K�M^mÀiPkR½1�:�p¾,Yd`xhZaVfgO¸�_fg`-n-XZYdµNf^��M^`

� } ß äceM'¹��� ç c�Y�O����� 
 	 � ç�
 
 � } ��6tÛ IRX'å �=½�� ç ½~ÙÀØÁæÀØ8è^¾�Û
ïñògóLô Þ ò � ò ½~ÙÀØ·æÀØZèW¾ � 698�¾Ýé " äceM'¹��� ç ��c�YdO
 � } I
Xg½���� ç ½~ÙÀØÁæÀØ8èW¾Z¾,ß�ILXg½�� 8�¾Rä´�pØI�Xg½���� ò ½~ÙÀØÁæÀØ8èW¾Z¾ � �bØ�
ÏÙÅá)3ÇØ_þ+ä²�pØ8�JØ������dØ�� " ½1�:�W¾��fÂOViphof�hZaNMPhÂupfgOVfgX1MPm�md{ � } ø {s|} �Ï`8Y�O�n-f�hoaVfgXZf
Yd`
M��_K_rMPmdYdh~{�u4MPT�YdO�OVipONn-ipOb}4f-¹�TbXZipµbmdfgc�`'F?E*ip³%f:}pfgX'��³xabf:O.3(Yd`

� Kb`ZhDM�`ZYdObupm�f:hoipO�hoaVfgOù½8�:�p¾*Yd`Ân-ipOb}pf�¹$MPON� � } ä {s|} KbO_r�JfgX�hZabfR`8h8MPO��bMPX1��n-ipOb`ZhZX1MPYdObhL¼pK�M^mdY 
ÏngMPhZYdiWO
Y�O�`Zf:c�Yq�Jf 
NOVY�hZfTVXZipuWX1MPc�c�YdObuNF0Ixa_Kb`DMP`D`8abip³xO�Y�O�hZabf
Obf�¹Jh*`Zf'n�hoYdipOb`'�Ï³,fn:M^O�XZf^�_KNn�f*hoaVfÂ�_K�MPm�Ydh~{�u�M^T {t|} � � } µb{�T�M^X8hoYdhZY�ipObYdOVu+âùFSD`*`ZaViW³xO�aVfgXZf'M'k·hof:X'�ÏTbXZipµbmdfgc ½1�:�p¾ÂMWn�hoK�MPm�md{�Y�`+M^O�f'MP`ZYdm�{hZX1Mpn-h1MPµbmdf�¿Às$»�ipTbhZYdc�Y�¶^M^hZYdipO9TVXZipµbmdfgc$FHIxabYd`ÂYd`+Y�OÃ`Za�M^X8Tn�iWO_hZX1MP`Zh
³xY�hZaùhZabfÅupfgOVfgX1MPmdY�¶gf^�Ä�%fgO��_fgX�� `��Jf'n-ipc�T�ip`ZYdhoYdipOk·ipX
½8�:�p¾*Y�Oúå �b���'éR³xaVfgXZf�M�OViWO�n-ipOb}pf�¹$�_K�M^m?TVXZipµbmdfgc"aNMP`hZiHµ�f
n-ipOb`8Yq�JfgXZf'��F
� � ; �R����Õ*2 ����Ó ;Í���¸��Ó > �*#,2���Ó

����Ó �1#?C Õ*����7��=�R	��+��Õ*�
�VipX�fg}_fgXZ{ÂXZf'n-h1MPObupmdf 3 êùâ �JfgObiphZf*µ_{�½v8H½v3Ç¾Z¾?TbXZipµbmdfgc½1�:�p¾gF��_YdONn�f � ò ½~ÙÀØ·æÀØZè^¾,Yd`DM �eObf+YdO�ÙÀ�J³xf=YdO_kÁf:X
c�YdO
 � } IjXg½���� ç ½�ÙÀØ·æÀØZè^¾Z¾Rä c�YdO


 � }_fgXZh�� }�� ILXg½��y� ç ½~ÙÀØÁæÀØzèp¾o¾gØMPO��
ILXg½��y� ò ½�ÙÀØ·æÀØzèW¾Z¾ � �bØ�
ÏÙ�á)3 �ILXg½��y� ò ½�ÙÀØ·æÀØzèW¾Z¾ � �bØ�
ÏÙ�á$}4fgXZhg½i3É¾�Ø

³xaVfgXZfD}_fgXZhg½v3Ë¾,`Zh1MPON�ek·iWX*hZabf+`Zf:h,i^k?}_fgXZhZY[n-fg`0iPkJ3ÿF�9fÂ�Jf'�_K�n-f+hZaNMPhÂ½v8�½i3É¾o¾0Y�`*f^¼pKVY�}pMPm�f:O_h,hoi
ceM'¹��� ç � c�YdO


 � }_fgXZh�� }�� IjXg½���� ç ½�ÙÀØ·æÀØZè^¾Z¾*ßILXg½�� 8�¾Rä²�WØ0IRXg½���� ò ½~ÙÀØ·æÀØZèW¾Z¾ � �
ÏÙ�á�}�f:XZhg½i3É¾�Ø
þ�äÿ�pØZ�bØ�������Ø � " ½1���p¾
³xaVYqn8a�Yd`,Mpn-hZKNMPm�md{�MPO4P RUT��D
�d��H
������WMPm�hZf:XZONMPhoYd}_fgmd{�XZfg³xXZYdh~rhZfgO�MP`
�]|} äËceM'¹���6xß ILXg½��y� ç ½�ÙÀØ[æÀØ8èW¾Z¾ � 6:ØIjXg½���� ò ½~ÙtØ·æÀØ8èW¾Z¾ � �bØ*Ù�á$}4fgXZhg½i3É¾�Øþ=äÿ�pØZ�bØ������dØ��9ØIjXg½�� 8�¾
ä²�pØ�� � � "

y,mdf'MPXZm�{b� �y|} õ {s|} ØÀYÝF f4F �J|} Y�`�M�mdip³%fgX=µ�iWKVON�$kÁipX {s|} �|*`ZYdObu�hZabYd`Dmdip³%f:Xxµ�ipKbON�t�Ï³xf
ngMPO9n-ipO�n-fgYd}�fHhoaVf+kÁipmdmdiW³xYdObu�0�ËMPm�upipXZYdhoaVcÍk·ipXx`Zipmd}�YdObu�hZabfÂ�0s�»,TbXZipµbmdfgc$F
«! #"DGN¯HKÁ®%$'&
( T�g+\�^i\a����\*)	�	^i\ad�g,+=¿tfghÂ½�-Ù ô Ø.-Þ ô Ø -6 ô ¾0µ�f
M^O�YdObYdhZYqMPmÀkÁf^M^`8Y�µVm�f`ZipmdKbhZYdipOH³xYdhZa -6 ô ä0/ �2143 å � ç8ç ½5-Ù ô ¾'Û76 ïògóLô -Þ ôò � ò ½5-Ù ô ¾�ézF�Jfghu3 ç äËâ�Ø48 ô ä:9 ô ä �H3 ç " �N�_fgh<;�ä²� �
(>= ^X���¸�pFR�VipX,f'Mpn-aÅXZf'n-h1MPObupmdfo3 ä²å æÀØ8è:étá?9A@
`Zipmd}�f
ceM:¹��� ç �bc�YdO
 � } I
Xg½��y� ç ½�ÙÀØ·æÀØZèp¾o¾0ß�IjXg½�� 8�¾
ä²�pØI
Xg½��y� ò ½~ÙÀØÁæÀØ8èW¾Z¾ � �bØ2
ÏÙ�á$}pf:XZh�½v3Ç¾ "
hZi�ipµVh8MPYdO ��|} �

(>= ^X���¸�bF�G�f:m�f:hof�fg}_fgXZ{�XZf'n-h1MPObupmdf�3àáB8 @ `ZK�n-a¸hZaNMPh
�y|} � -6 @ �DC �4¿�f:hFE @ µ�f,hZabfDn�iWmdmdf'n-hZYdipOHiPktXZf:ceMPY�OVY�OVuXZf'n�h1M^OVuWmdfg`^F

(>= ^X�����JFj»ÝkGE @ äIHÂhZabfgOÅhZfgXZc�YdONMPhof�ß?½�-Ù @ ØJ-Þ @ Ø -6 @ ¾?Y�`,MPO
C r�ipTbhZY�ceMPmÀ`Zipm�KVhoYdipOÀF

(>= ^X�����NFR¿�f:hu3 @ á$M^XZupc�YdO$� ��|}LK 3 á!E @ " �y,ipc�TbKVhof M OVfg³ kÁf'MP`8Y�µVm�f `ZipmdKbhZY�ipO µb{ mdiJngMPm`Zf^MPX1n-a k·XZipc hZabfÐn-fgOVhZfgXËi^k73 @ ½ÝiWX²µb{Æ`Zipm�}_YdObuMPOð¿Às$» TbXZipupX1M^c$�É`8fgf w0fgceMPXZU µNf:m�ip³�¾gF ¿�fgh½�-Ù @ 2 ô Ø�-Þ @ 2 ô Ø -6 @ 2 ô ¾´µ�fÐhZabf<Obfg³.YdONn�Kbc�µbf:ObhÇ³xYdhoa-6 @ 2 ô äI/ �2143 å � ç8ç ½�-Ù @ 2 ô ÛL6 ïò:ójô -Þ ô 2 ôò � ò ç ½�-Ù @ 2 ô ¾�é~F
(>= ^X�����JF?�%Yd`Zf'n-hy3 @ KbT�ipO�Y�hZ`0m�ipObupfg`8h
f^�_upf4F?¿�fghM9 @ 2 ôµ�f+hZabf+TNMPXZhZY�hZYdipO�i^kJ3 @ �
(>= ^X�����JF?�JfghN8 @ 2 ô ä²½OE @QP �H3 @ " ¾,RS9 @ 2 ô ØT;VUW;*ÛÎ�MPON�Åupi�µNMpn-U�hoi��JhZfgT��pF
SDO Y�c�T�ipXZh1M^OVh�¼4Kbfg`ZhZYdipO"n�ipONn-fgXZOV`ËhZabfÿn-ipOV}pfgXZupfgONn�fTbXZipT�fgXZhZYdfg`+i^k%hZabf�TbXZipT�iW`8f'�¸�0�²MPm�upipXZYdhoaVc$F=Ixabf�MPOb`8³xfgXhZKbXZOb`HiWKVh�hZi¸µNfeT�ip`ZYdhZY�}_f�KbON�JfgX
hZabf�kÁipmdmdiW³xYdObu�`Zh1M^O��bMPX1�XZfgupKbm[MPXZYdho{�MP`Z`8Kbc�TbhZYdipOÔå �b�1é~F
½�Xe¾ ½#
�Ù�á$â�¾ ½�YZ� ô � �p¾ I
Xg½�� ô 8 ç8ç ¾Rä²�pØIjXg½�� ô � ò ç ½~ÙN¾o¾�[��bØ?þ�äÿ�pØ8�JØ������dØ�� �

]*iphof*hZaNMPh*½�Xe¾?`ZYdc�Tbmd{Hc�f^MPOb`RhZaNMPh,hZaNMPh
³xaVfgObfg}4fgX
Ù�á$âYd` 
b¹bf'�ÅhZabfgX8f
Y�`*OVi��_KNMPmdY�hZ{�u�MPT¸µ�fghZ³
fgfgOÃ½1�:¾�r8½Ý�4¾*M^O���YdhZ`�_K�MPm,åd�:�:ézF*�JKNn-a¸MP`Z`8Kbc�TbhZYdiWO�Yd`DTbXZfg`8fgO_hxYdO¸f:}�fgXZ{ÅTbXZYdceMPmºr�_K�MPmxMPmdupiWX8Y�hZabc�`
iPk*`8fgc�Y�rz�_f�
NObYdhZfÅTbXZipupX1MPc�c�YdObuNF$SDm�hZf:XzrONMPhZYd}�fgmd{���³xf�ngMPOÃXZfgTVmqMpn-f�hoaVY�`�MP`Z`8Kbc�TbhZYdipO9µV{¸hZabfe`ZhZXZY[n-hkÁf^MP`ZYdµbYdm�YdhZ{�iPk0½~�p¾�r8½·��¾%kÁipX,fg}_fgXZ{ 
b¹bf'��ÙÅá$â�F»~O�`ZhZfgT���iPk?hZabf
MPmdupiWXZYdhZabc"MHObf:³ÈYdONn�Kbc�µbf:Obh,Yd`xf^MP`ZYdm�{upfgObf:X1MPhof^�¸MP`0kÁipmdm�ip³x`'F0¿�fghÂÙ @ µ�f�MPO_{�T�ipYdObhxiPkJ3 @ �NhoaVfgOMPO�ipTbhZY�ceMPmt`8ipm�KVhoYdipOÃ½�Þ @ Øa6 @ ¾,iPk?hZabf
¿Às�»,TbXZipupX1MPc
c�YdO$��60ß�� ç8ç Û ïñògóLô Þ ò � ò ç ½~Ù @ ¾ õ 698�Ø8Þ � � "

{_Y�f:mq�J`,M�k·f'MP`ZYdµbmdf*`ZipmdKbhZY�ipO�½~Ù @ Ø8Þ @ Øi6 @ ¾?iPk�hZabf�TbXZYdceM^mNTbXZipµ_rmdfgc$F



� �ã!¸!Ô�'��Õ*�+#%����� #?� � �R���Ã��C�# Õ*�e���
#?�R���Ä!¸�R���Ô�-��&

»~O�hoaVY�`+`Zf^n-hZY�ipO��Ï³xf
TbXZip}_Yq�Jf�M�`ZYdc�Tbmdf�Ydmdm�KV`ZhZX1MPhoYdipOÃi^k0hZabfTVXZipTbip`Zf'�$c�fghZabiJ��kÁipXx`8ipm�}_YdObu��,s$»xTbXZipµbmdfgc�`*³xabY[n-a¸ngMPO`8fgXZ}pf MP`�ipKVX¸TVXZfgmdY�c�YdONMPXZ{´n-ipc�TbKbh1MPhZY�ipO�M^m+XZf:`ZKbmdh'F IxaVfµVfg`Zh�Ydmdm�KV`ZhZX1MPhoYdipOÃkÁipX
hZabYd`�Yd`�M9M�TbXZipµbmdfgc�³xaVYqn�aÔn:M^O µ�fXZf^�_KNn�f'�Ëhoi�hZabfÔk·iWXZc ½1�:¾�r8½Ý�4¾$³xYdhoa � `8ceMPm�m�n-ipc�TNMPXZf'�³xYdhZa ��F�IxabKb`^�V³,f
n-ipOb`ZY[�_f:X�MPO���� n-ipObhZXZipmtTbXZipµbmdfgc"YdO³xaVYqn8aÅµ�iWhZa�hZabf
n-ipObhZXZipmdm�f:XxMPON�Å`Zipc�f+Tbm[MPObh�� `xn-ibf �Ån�Y�fgO_hZ`ipX,`8hoXZK�n-hZKbXZf
ngMPO�µ�f
�_fg`8Y�upOVf'��`8Y�c�KVm�h1MPObf:iWKV`Zmd{�F»~OÅhoaVY�`=f-¹NM^c�TVm�f��ÏhZabf
TVmqMPO_hxhZ{_Tbf
Yd`DupYd}�f:O�µNf�kÁipXZfgaNMPO����µVKbhÂT�M^X1MPc�f:hof:X�}pM^mdKbf:`�MPXZfÅMW� � KV`ZhZf'��i���r~m�YdObfehZi¸Y�c�TVXZip}pfhZabf?TtfgXzkÁipXZceMPONn�fRiPkVhZabf0ip}pfgX1MPmdmW`Z{_`ZhZfgc$FjvDKbXRMPY�cÉYd`?hoi=MPhzrhZfgO_K�MPhof?hZabf?f��tf'n-h�iPk��_Yd`ZhZKbXZµ�MPONn-f:`�ipO
hoaVfRceMP`Z`tYdOHMxceMP`Z`zr`8TbXZYdObuHMPXZX1M^OVupfgc�fgO_h'FtIxaVfÂn-ipObhZXZipmdm�f^��`8{�`8hof:cÍY�`0`ZaVi^³xO�YdO��YdupKbXZf0�p�^³xabfgXZfRÙ�Yd`thoaVf?TNip`ZYdhZYdiWO
iPkJceM^`8`'���ÂY�`thZabf0n-ipObhZXZipmk·ipX1n-f
YdObTVKbh'� ý Yd`+hoaVf��JY�`8hoKVXZµNMPONn�f
k·ipX1n-f4� � Yd`+hZabf�ceM^`8`½���ä"��¾g��; MPO���×�MPXZfÅhZabfe`8TbXZYdObuÔMPON�ù�bMPc�TbYdObu9n-i_f ��rn�Y�f:O_ho`*³xaVYqn8a¸MPXZf�MPmdm�ip³
f^��hZi�h1MPU�f=}�MPm�KVfg`*Y�OÃMHT�M^X1MPc�f:hof:XµViP¹��Ô�
æ�ß äÊ½�;�ØZ×�¾Rá	�Æä²å �NØg�:�'é � å � � �bØg� � �:é��

��YdupKbXZfe�pß�IxaVf+ceM^`8`zr�`8TbXZYdObuPrz�bMPc�T�fgX*`Z{_`ZhZfgc
IxaVfxn�iWO_hZXZipmdm�f^��ipKVhoTVKbh�
+MPON��c�f^M^`8KbXZfgc�f:Obh�ipKbhZTbKbh,Þ
MPXZf



ä²å ÙÀØ��_é�
·ØÉÞ
äËÙ �
y,ipOV`ZYq�JfgXZYdObu9å ÙÀØ��Ù_é 
 MP`+hoaVf�`8h1M^hZf�}�f^n-hZiWX'�NhZabfeupfgOVfgX1MPmdY�¶gf^�TVmqMPO_h,Yd`*upY�}pf:O�MP`

��½��^¾Lä := � ! ô !��� ô � � ô �� � � � ô �
>@ ä :<<<= � � � �

� @ï ���ï
ô
ï

ô
ï� � � �� � � �� � � �

> ???@ �
]*iP³+�PhoaVf*TbXZipµbmdfgcÍngMPO�µ�f0`Zh1MPhof^��MP`Rhoi 
NO���MPO�Y�O_hZfgXZO�MPm�md{`8h8MPµVY�mdYd¶gYdObu�TbXZipT�fgXxn�iWOVhZXZiWmdmdfgX��Ô½��^¾xMPO���M�TNMPX1MPc�fghZfgXRæÅá
�<c�YdObYdc�Yd¶gYdObuHhZabf�� � ObipXZc���%������ � �4³xaVfgXZfq% �!� Y�`0hZabfn�m�ip`Zf^�4r�mdipipTúhoX1MPOb`okÁfgXek·KbO�n-hZY�ipOùk·XZiWc ý hoi"
VFÈ»~h�Yd`Å³xfgmdmU_ObiP³xO9å �'é�hZaNMPh,hZabYd`xTVXZipµbmdfgc<aNMP`*hoaVf
�,s$»
k·iWXZcHKbm[MPhZY�ipO
½vF+¾ c�YdObYdc�Yd¶gf #�ß

$ 
ô := �
½dæ�¾&%ë Û'%ëq�
½dæN¾ 
 %ë � 
ô ! ô
� ô %ë � #)( �! 
 ô � � #�(

>@ $ ô ø �
$ 
� := �
½qæN¾ 
 %* Û+%* �
½qæN¾,%* ! ô � 
ô! 
ô %* � #�( �

� ô � � #�(

>@ $ � ø �' %ë (
( %* ( � �æ�á-�ÿØ

½1���p¾

³xabf:XZf $ ô MPO�� $ � �JfgObiphZf�MPOV{�µNMP`8fg`
iPk0hoaVf�OVKbmdm�`8TNMpn-fg`iPk*å ! 
� Ø�� 
 ô � ØZ�'éLMPO��9å � � Ø�� � ô ØZ�'éz�JXZf:`ZT�f'n-hZYd}�fgmd{pF»~hÅY�`$Ydc�TNipXZh1MPObhÅhZiÎObiphZf�hZaNMPh�hZabf �_Ydc�fgOb`8Y�ipOÇiPk
hZabfn-ipc�TbmdY[ngMPhZY�OVu�}pM^XZY[MPµbmdfDæ¸YdO�½1���p¾*Y�` � KV`ZhÂ��M^O��9n�ipc�TNMPXZfg`kÝMP}pipX1MPµbmd{�³xY�hZaÅhZabf
�_Ydc�fgOb`8Y�ipO¸û�iPk?hZabf
MPm�mt�Jf'n-Yd`ZYdipO�}�MPXZYºrMPµbmdfg`+½.#�Ø0/ë
Ø1/* Ø·æN¾RY�OÃ½1���p¾�FjIxaVKb`'�piWKVX��0� MPm�upipXZYdhoaVcÍ³xY�hZaµbX1MPO�n-abYdObu�T�fgXzk·ipXZc�f'�ÃYdO�M�`ZKVµb`Zf:h�iPk0`ZT�MWn�fÅë � Y�`HXZf'MPm�md{Mp�_}�MPO_h1MPuWf:ipKb`xn�iWc�TNMPXZf'�Å³xYdhoa¸�0�ÇMPmdupiWXZYdhZabc�`*ipT�fgX1MPhZY�OVuYdO¸ë324F?Ixabf=iWTVhZY�ceMPmt`8iWmdKbhZYdipO�Y�`
½�;5476 � ØZ×8476 � ¾Lä²½1�p� � ûp�pûbØg� � ���Wûp¾gØ

ë 496 � ä ' � �d�g�p�b� � ��� �p�P� �
� � � �p�^� � � � ���P��� ( Ø

* 476 � ä ' û�� � � �p��:8; � � ���p�W�<:<= >� � ���p�W�<:?=�> � � � �p�Wû<:<=); (��XZipcÈI?MPµVm�f*�p�^³xfRngMPO�`8fgfRabip³ÃhZabf,�JKNMPm�YdhZ{�u�MPT�Yd`�XZf'�JKNn-f'�MPm�ipOVueYdhZfgX1MPhZY�ipOV`'F%I0aVf+µ�fgObf�
NhxiPk?hZabfH`ZhZXZKNn-hZKbXZf
�Jfg`ZYdupO¸Yd`n-mdf'MPXÂµV{�mdi�ipU�YdObu$MPhÂI
MPµbmdf��b�Ï³xabf:XZf
hZabf�T�fgXzkÁipXZceMPONn�f�iPkhZabf0Tbm[MPObh�³xY�hZa�hZabf0iWTVhoYdceMPmJ`ZhZXZKNn�hoKVXZf0aNMP`LµtfgfgO�Y�c�TbXZip}^f^�n-ipc�TNMPXZf^��³xYdhoa�hoaVf
Obipc�YdONMPmjTbm[MPObh'F0Ixabf
`8hof:T¸XZfg`ZTtiWOV`Zfg`iPk0uWYd}_fgO¸YdO���Y�uNF���n-ipO�
NXZc�`
hZaNMPhÂhZX1Mpn8U�YdObu�T�fgXzk·ipXZceMPONn-fiPkDhZaVfeiWTVhZY�ceMPm0`ZhZXZKNn�hoKVXZfÅ`Z{_`ZhZfgc�`
Yd`�c�KNn8aÃµNf:hohZfgX�hoa�MPOhZaNMPhxiPk?hZabf+Obipc�YdONMPmtTVmqMPO_h'F

@ A ����ÕÂ�'��ÓÔ�'��	 �R��&ð�
�0BÅC
SÇObf:³Èn-ipOb}pf:XZuWf:O_h%�0� M^mdupipXZY�hZabc i^kjupmdiWµ�MPm�ipTVhoYdc�Yd¶'MPhZY�ipOkÁipX*`Zipmd}�YdObu��0s�»,TbXZipµbmdfgc�`*Yd`xTVXZipT�ip`Zf'�tFR��YdXZ`ZhDi^kRMPmdm��JhZabfipXZYduWYdONMPm?TVXZiWµVm�f:c Yd`ÂX8f'�_KNn�f'��hZi$M�n-ipOb}pfgOVY�f:O_h,kÁipXZc `ZKNn�ahZaNMPhxYdhZ`D¿ÀMPuWX1MPOVuWY[MPO¸�_K�M^mÏTVXZiWµVm�f:cÐYd` � KV`Zh�M�n-ipO_}pf-¹�¿Às$»ipTbhZYdc�Y�¶^M^hZYdipO�TbXZipµbmdfgcÈ³xabY[n-aÂYd`tKb`Zf^�DkÁipX�n-ipc�TbKVhoYdObu�mdi^³,fgXµ�ipKbON�J`'FRlj¹bTbmdiWYdhZY�OVu�hZabf+c�ip`Zh,KV`Zf-k·Kbm�n�aNMPX1Mpn-hZfgXZYd¶'MPhoYdipO�iPk�0s�»�hZaNMPh�Ydh�µ�f^n-ipc�fg`Ån-ipOb}pf�¹Ä³0aVfgO�MÄn-fgXZh1MPYdOúObKbcHµbf:XiPk*`Zi¸ngMPm�mdf'� � n-ipc�TbmdY[ngMPhoYdObu � MPXZf�aVfgm[� 
V¹Jf^���thZaVfÅ�_KNMPmdYdho{u�MPT�Y�`HXZf'�_K�n-f'�ÃµV{9M^O f-¹Ja�MPKb`ZhZYd}�f�TNMPXZhZY�hZYdipObYdObu¸iWOùM�XZf�r�_K�n-f'�ù`ZT�Mpn-f$iPkDhZabf:`Zf$}�MPXZYqMPµVm�f:`
³xabY[n-a�k�MP}pipX1MPµbmd{9mdY�c�YdhZ`hZabf�ip}pfgX1MPmdmLn-ip`8hÂiPk,hZabf�M^mdupipXZY�hZabc$FHIxabf�}_YqMPµVY�mdYdho{�iPk0hoaVfTbXZipT�ip`Zf'�ùMPm�upipXZYdhoaVc�`�Yd`�n�ipO 
NXZc�f^��µb{Ã`Zipmd}�YdObuÔM¸XZipµbKV`Zh`ZhZXZKNn�hoKVXZf'Ñpn-ipObhZXZipm,�Jfg`ZYdupO�MPON��iphZabf:X�n-ipc�TbKVh8MPhZYdiWO�MPm*f-¹_rMPc�Tbmdfg`'F«Å±�CtN�G&DD 7E&F " &GE N�®^­?H4�Äf�MPXZfeupXZf'MPhZm�{¸upX1MPhZf-k·KbmRhZi9Q?XZi^rkÁf:`Z`ZipX
Exi�MPObu�I
KV{�kÁipXÂaVY�`=k·XZf'¼pKVfgO_hD`ZKbTVTNipXZh�MPO��¸n-ipXZXZf'n1rhZY�ipOV`��JKbXZYdObu�hoaVY�`*³xipXZU�F
I �D34�D�R����Õ*�=C
J KMLON)P Q�RTSVUMW�XZY\[^]Z_`P a P bcW�Y\d�Yfe9Rhg8]8ijP k0P lmW�gnW!o8o�W!pZo8qZrZr�W!st]

iuP v P wcxyY\efz9{!p^]<|8}1~ ~5������]8x8Yfef�7SV{�p3�ZP ��d�YMz9WZ]�K����y�`P
J �MLON)P Q0P�Q�R ���m[�Wng8g�W!R�]m_ZP �mP�N<W!RTo�]m_�{!STp�z�RVgu�M{!p��.z�efW!STp�Y�X�dZSV�M{!p�x�YM�

rZef{n�!efW!s�s�S p��?]`�j�������.������� ��¡�¢ £�¤�¥<�.¦\������¢�§�¨0�f¡!����¦9�M�1�Z©ªK!�n��«y¬\]
�n�!«!�9�!��­?P



J «!L�N)P Q�P8Q�RT�ª�c[�W�g8g�W!R�]y_�{!STp�z�RVg���{�p��9z�efW!STp�Y�X�dZS RTS p<Y�W�e�rZef{��!efW�s��)W!p�X
efYfRhW�z9YMX�rZef{!dZRhYfs � � W�p0{�xnYfefxnSVY�� ]<��¢���¥��`�9�.¦\¡���§��)�j�������.������� ��¡
� �h�����c¥y¥	� ���!������¢�§?¡ K!�?©ªK!���n�y¬\]�
�«!�ª­y�`P

J �!L�a�P�Q�rZoyW�e9SVW!p&]�b0P 
�P��^q�W!p&]���{!dZq��.z���{�p�z�ef{!R�x�ShWt�M{!p��MW�xnY�{!r�z�ST�
s�ShUMW�z�SV{�p � Rh{8��W�R W�p�Xt�!Rh{!d�W�R�W!Rh��{!e9Shz�[Zs���]^~�¦�¢f����¢ £����M� � ��} �^]
�^W!s�r�W0K!�n���ZP

J 
ML���P��)Y\efW!p^]�itYMzª[<{yXZ����{!e�{!r�z�STs�ShU�Wnz�SV{!p d�W��9YMX����yYMX8�ª{�efXZYfe���{�pZ�
z�ef{!R�XZYM��Sh�!p^]�~���� }���� �?�f¡f�h¡f]���Y��9[?pZSV�MW!R���pZShx8Yfef�7SVz�g�{���
1YfpZs W!e9o�]
K!���8�8P

J ­!L���P �)YfefW�p^]!v P�k�W!p�XZY\p8d�Yfef�nY�]"!<P��){�g8X�]!Q �!Rh{!d�W�R��)i$#�W�RV�n{!e9SVz�[Zs
d�W��.Y�X {!p z�[�YO�nYfp�Y\efW!RTSVUMYMX%�)Yfp�XZY\ef��XZYM�M{!s�r�{��7SVz�Sh{!p^]�~�¦�¢\�&�0¢�£
' ���^]8K!���8�8P

J �ML(!<P���{ng8X�] v P�� R*)m[�W�{�qZSª]��mP�N<Y\ef{!p^]�k0P��)W�RVW!o8e9Sh��[Zp�W!p&],+��h§5����¦
� ��� ¦\� -�.\§5�0/��?� � �h� ���.¡��h§j|	1�¡f�.�.��¡ ��§��j��¢�§?� ¦M¢2�,3^����¢�¦41�]�!"#ªQci
!8z�q�X8SVYM�&STptQ�rZrZRTSVYMXOi�Wnz�[�Yfs W�z�Sh����]Za [ZS RhW�XZY\R rZ[ZShWZ]ZK!�n�5�?P

J �!L�a�P6)1W![ZS p�YMzM]�a P�Q�rZoyW�e9SVW!p^]1Q R STp�Y�W�ets W�z�e9Sh� S p�Y�7�q<W!R Shz9g W!rZ�
rZef{�Wn�9[jz9{98(:+�M{!p�z�ef{!R�]�.f§��9�.¦4�<;"��¢ £�¨0¢2=&�`¡f����§��?>�¢�§�� �h§5�.��¦
��¢�§?��¦�¢��5�Z©ªK!��� �y¬\]"�y�nKM�@� ���ZP

J �!L�a�P�)1W![ZSTp�Y�zM]?Q0P8lmY\s�S ef{�x8�7oyS�]8Q0P _`P v�W�qZd^]8ijP A�[ZSTRVW!RTS�]�+5�$. ��¢�§	B
��¦\¢2�C3^¢�¢2� =�¢4-�D���[�Y�i�Wnz�[�Ej{!e9oZ�F#�p��nP ]ZK����5�?P

J K!��L ��P A1P�)c{�[^]�iuP )�P�!8W2��{!p�{�x<]�)�P a P8a W!r�W!x!W��9�7S Rh{!r�{�qZRV{n�M]<Q �!Rh{!d�W�R
{!r�z�STs�ShU�Wnz�SV{�p W!rZrZef{nW��f[G��{!euz�[�Y%�)iH#OrZef{�dZRVY\s�](;<¢I�`¦\§<����¢ £
J �V¢2=.���5¤ ¥Z���h���LK!��� ��¢�§?]Z�8©ªK!�n��
�¬\]?«�­�
��ª«��n�ZP

J K�K�L b�P�N�q5M�SV{!o�W?]���P�bc{��7[ZS M�S s WZ]N��{�qZp�XZ��� {�e0z�[�YO�)iH#cYfSh��Y\p�x!W!RTq�Y��
rZef{!dZRhYfs ����Q ��{8{8XuRh{5��Y\e�d�{!qZp�X W!p�X Wu�f[<Y�W!r qZrZr�Y\e�d�{!qZp�X�]
3Z¦9��§?¡P�)¢ £�|".n� ' «�«Z©ªK����y�n¬\]Z­yK�­!�ª­y�nK8P

J K���LQ��P�bc{!ef�.z�]�b�PR�^q�gn] J �V¢2=����m¢\¥`� �h��� K!������¢�§	SG�Z�.�9�f¦\���h§?�h¡f� ��� ��¥�B
¥Z¦\¢\�n�M���.¡�©�«�efX3YMX8Shz�SV{!p�¬\]�!nrZe9STp���Y\e!]�K�����­?P

J K!«�L iuP�� W5��W!pZSh��[ZS�]5��P�!nq���SVYn]�b�P8�1W�pZoyS�] ��iH#^��RV{�d�W!R�{!r�z�STs�ShUMW�z�SV{�p
d�W��.Y�XO{!p dZefW!p��\[ W�p�Xtd�{!qZp�X s�YMz�[�{8Xtz9W!o8STp��OW��M��{�qZp�zc{���zª[<Y
rZef{!r�Y\efz9g0{2�&RV{8��W�R�s�S pZSTs�W?]�~�¦�¢\�&�)¢ £ ��}3�UT�V V���]��!�8KM�7����­ZP

J K���L b�PZ� {!pZp�{Z]?a P � P ��[�W��\[^]8b0P	�^q�gn]^¤ ¥Z���h���LK!��� ��¢�§ ¢�§W+�¢ � ¨1��§	X
>�¢�§<�M¢M§	Y8�Z-�|���¦4�?���[�`¦M�f¡\D<�cRTq�� Y\e�Qm�MW�XZY\s�SV�n]�K!�n�y�

J K5
�L])�P a P^it��A�{!e9s�SV�n]RA�{!s�rZq�z9W!dZSTR Shz9g {2� �!Rh{!d�W�Rc�9{!RTq�z�SV{�p���z9{���W��\�
z9{!efW!dZRhY&p�{!p��M{!p�xnY��cr?ef{��!efW�s�� � r�W!efz�#�����{�p�x�YM��qZp�XZYfefYM�9z�STs�Wnz�S p��rZef{!dZRhYfs �M]8� ��� �?�f����� �������n~�¦�¢Z^n¦9�������h§"^ K!�Z©ªK��y�!­8¬\]ZK��y���7K��5
`P

J K!­�L`_�PylcYM�9z9Y\ef{�x�W!p�X Q�P8lmY\s�STef{�x8��o8STSª]".f§��9�.¦\�7¢M¦�~ ¢��h§?�^~ ¢2� 1�§5¢M��� � �
� �f����¢4��¡1£�¢M¦���¢�§	Yy�\-j~�¦�¢Z^�¦\�������h§"^5Sa3^����¢M¦&1 ��§��j�c¥n¥�� �����5B
����¢�§?¡f]"!"#ªQcij]?a&[ZSTRVWnXZYfRTrZ[ZSVW?]�K!�n�5�ZP

J K���L iuP )�P�!8W���{�p�{�x<]Z��P AcP�)c{�[^]�_ZP b�PZv5g8]�A�{�p�z�ef{!R��9g8�9z9Y\s��1�9gnp�z�[�Y\�
��Sh��x�ShWOdZSTR STp�YMW!e�s�Wnz�e9SV� S p<Y&7nq�W!RTSVz�ShY���]�~�¦M¢\����¢ £ � �?�����3�.¦\���f��§
��¢�§?��¦�¢�� ��¢�§M£��f¦M�f§<���bT�V�V&c?]nrZr^P	��
�d"���ZP

J K!��L b�P 
�PI!n[<YfefW�R S�]�Q�P!Q�RhW!s�YMXZX8STp�Y�]�Qup�Y&� efYP��{!e9s�qZRhW�z�SV{�p R STp�YMW!e9ShU�W��
z�SV{�p z9Y��\[ZpZSe7�q�Y���{!e dZSTR STp�Y�W�e rZef{��!efW�s�s�S p�� rZef{�dZRVY\s �M](;"� ¢ £
J �V¢2=.���5¤ ¥Z���h���LK!��� ��¢�§��`© K����8��¬\]Z«y���!�@�8K!�ZP

J K!��L3w�P�� {�oyY\e!]^b�P wcU\d�W�gn]^w�p z�[�Y�lma ��[�W!efX`p�Y��.��{��c�.{!RVxnSTp�� dZS RTS pZ�
Y�W�e�s�W�z�e9Sh� S p�Y�7nq�W!RTSVz�ShY��1W!p�X ��STs�qZRhz9W!p�YM{!q����.z9W!dZSTR ShU�Wnz�SV{�p?��SVz�[
�9z9W�z�Sh��{!q�z�rZq�zF��Y�YMX8d�W��\o�]Z~�¦M¢\�&�)¢ £1� ���UT�V�V�f�]Z� 
��5
��7�5
���­ZP

J �!��L b�P 
�P��^q�W�p^]g!<P5bm{��.{yYn]�b�P��^q�gn]�
�P AcP�{�r�z�S s�SVUMW�z�Sh{!puW!rZrZef{�Wn�f[
z9{�ef{�dZq��9z��M{!p�z�ef{!Rh� � z�[�YO��YMW��7S dZSTR Shz9gOrZef{!dZRhY\s�]�~�¦���¥Z¦\�h§?�6V�h�i�T�]

cY\r�W!efz�s Y\p`zc{2��� RVYM�Mz�ef{!pZSV�\�ªitY��\[�W!p?SV�MW!R��&p���S p�YMY\e9S p��Z]&lmWn��{�gnW
��pZShx�Y\ef��Shzªgn]Z_�W!r�W�p^]Zwc��z9{�d�Y\e1K�����­?PZQ�RV�9{�¡P��=M���h���.�0�

J ��K�L b�P 
�P��^q�W�p^]8a PyQ�rZoyW�e9SVW!p^]j_�P?lmW!o8W���[ZSTs�W?]8Q-p�Y�� v5W���efW!p��!ShW!p
X8q�W!R&�!RV{�d�W!R�{!r�z�STs�ShU�Wnz�SV{�p W!Rh��{!e9Shz�[Zsk� {�e �9{�RVxnSTp���dZSTR STp�Y�W�ecs W!�
z�e9SV��S p<Y&7nq�W!RTSVz�ShY���]�£4�	�*�gYy�f¦\¡f��¢�§?P

J ����L b�PC�&q�g�]���¢�§	Yy�Z- ��§<��� 1�¡f�h¡ ��§���^"�V¢�=����m¢\¥Z���h���LK���� ��¢�§"D��cR q���Y\e
Qm�MW�XZY\s�Sh�cK!���n�ZP

J �!«�L v P k W!p<XZYfp8d�Y\ef�![�Yn]l!<P9�){�g8X�]m!8Y\s�SVXZY4�ZpZSVz9Y rZef{���efW!s�s�STp��Z]
|".9�m� ¨��0Y��7� � ]�«n�Z©ªK!�n��­y¬\]��n�!�ª�"
8P

0 2 4 6 8 10 12 14 16 18 20
0

0.05

0.1

0.15

0.2

0.25

time [sec]

po
si

tio
n 

of
 m

as
s

0 2 4 6 8 10 12 14 16 18 20
−0.1

−0.05

0

0.05

0.1

time [sec]

co
nt

ro
l

��YdupKbXZfú�bßÈIxabfÎhoX1Mpn8U_Y�OVu T�fgXzk·ipXZceM^O�n-f iPk�hoaVf ipTbhZY�ceMPm`ZhZXZKNn�hoKVXZfDTVmqMPObh*½Ý`ZipmdYq�V¾%MPO���hZabf=Obipc�YdONMPmÏTbm[M^OVhx½~�_iph1¾?KbO_r�_f:XxhZabf+`8hof:T$�JY�`8hZKbXZµNMPONn�f

SVz9Y\efW�z�Sh{!p RV{5��Y\e�d�{�qZp�X �\qZe9efY\p�z^d�YM�9z�x�W!RTq�Y
K �ZP ����� �ZP 
����
� �ZP �!��« �ZP 
!«n­
« �ZP «y��K �ZP 
�K��
� �ZP «y�!« �ZP 
�K��

 �ZP «�«�� �ZP 
!�n�
­ �ZP «�«�­ �ZP �y���
� �ZP «5�5� �ZP �y�2�
� �ZP «5�y� �ZP �y�2�
� �ZP «5�y� �ZP «��8�
K�� �ZP «�
�K �ZP «��8K
KnK �ZP «5�y� �ZP «��8K
Kn� �ZP «�
!« �ZP «��8K
K�« �ZP «�
!« �ZP «��8K
K2� �ZP «�
!« �ZP «y��­
K 
 �ZP «�
�� �ZP «y��­
K�­ �ZP «�
!­ �ZP «y� 

Kn� �ZP «�
�� �ZP «y� 

K�� �ZP «�
�� �ZP «�­n�
K�� �ZP «�
�� �ZP «�­n�
��� �ZP «�
!� �ZP «�­n�

I%MPµbmdf��pß0Q?fgXzkÁipXZceMPONn�f+i^k
hoaVf�MPm�upipXZYdhoaVc$F0ILiWh1MPm�n�TbKbhZYdc�fYd`D�Wû ��`Zf'nWF

r�W!efW�s�YMz9Yfe�©@n�oPp\¬ r�Y\eq��{!e9s W!p��MY�RVYMx8YfR�r	sqt5u
©ªK�K8P ��­n�Z] K`P �n­��y¬1©�{!r�z�STs�W�R ¬ �?P «�­n�yK

©��?] Kn¬c©hp�{�s�STp�W!R�¬ �?P 
����yK
I%MPµVm�f+�Jß?n�iWc�T�MPXZY�`8iWO�³xYdhZa�Obipc�YdONMPm�ngMP`Zf


