
���������
	���
������������������������ �!
"�������$#%�'&)(��'���*��	��+	�,.-����%-�/0�1�2���'�
	��
��3$	54���,6(%����	��'(�,.-�(���7

8:9<;=9<;?>@9<ACBED

FHGJILKNMPORQEK

S2T0UWVPXNYZVN[\XN]%[_^2`�YaXb^bXNT�cdXfegUahHU!i\jbXfkPc\lmi6nE^bXfeCnWT�eo[\p:nNqWXLlmi6nE^bXfeCYaXa`�YaXL^rXPTRcdnWcd[\UWTs^tUahHU!iujrXZkNc\^viLw
c\x�XN[\Y�[yT�cdXNYZ[yU<Y.^�c\x�nWczkfn<T{i.X2|<^rXZe:cdUtnWT@^r]zXPY�cd]zU+hb|!T�eWnWp:XNT�cdnW}R~P|!XPYf[\Xb^�[\TH[\p)nPqWX�|�TRe<XNY6^rcdnWT�eW[\T!q!�
�a�6��� [\VNXPT�n<T�U!i\jbXZkNc\�teWXNcdXPYfp:[\TRX�[\c\^{kZUWTs^bcd[ycd|�XNT�c�kZXN}\}�^ � [d��XE���tc\x!XP[yYg}�UNkZnWcd[yU<Ts^H[yT"^�`�n<kfX � � ���Z�
� [\VNXPT�nHkZXN}\} � [u�_X�����ng}�UNkZnWcd[yU<To[\TC^�`�nWkZX � ��e<XNcdXNYZp:[yT�Xtc\x!X�[ye<XNTRcd[\cdw�Uahtc\x!X�U�i\jbXfkPc � UWY�U!i\jbXfkPc\^ � Uah
]
x�[ykLxo[\c�[_^)nCp:XNpti6XNY:nE^t]zXN}\}znE^tc\x!XHYaXNp:nW[\TR[\T!qHkZUWT@^rcd[\cd|!XPTRc+kZXN}\}�^:Uah�c\x!X�U!iujrXZkNc � UWY:U!iujrXZkNc\^ � �
� Xa`�YaXL^rXPTRcdnWcd[\UWTs^oi6nE^bXfe?UWT�kZUW}\}�XZkNcd[\UWT@^oUah�|�TR[\c\l�^b[��bX�kZXN}\}�^CnWTRe"ib}�UNkL�N^CnWYaX�eWXL^rkPYf[di6Xfe0c\x!n<c�nWYaX
e<Xb^b[�q<TRXZe�cdU0nWT@^r]zXPY2jb|W^bc:UWTRX�Uah�c\x!Xb^bX�~N|�XNYZ[\Xb^Z��]
x�[y}�X�YaXa`�Y�XL^rXPTRcdnWcd[\UWT@^oi.nE^bXZe�UWT�c\x!X�|<^bX�Uah
x�[yXPY�n<Y�kLx![\Xb^�Uah�^�`�nWkZX�nWTRe�U!i\jbXfkPc\^�nWYaX'`�YaXb^bXNTRcdXZe�XPTRn!iL}�[yT�q2c\x!X2Xd �kP[yXPTRc5YaXL^�`sUWTs^bX�cdUti.U<c\x�~P|!XPYf[\Xb^N�

¡z¢�£L¤�¥W¦�§�¨+©�ª@¥W«.§5¤

¬+­s®C¯.®b°s¯.®N±m®b²!³f´µ³a¶�·W²�·E¸�±a°R´E³m¶_´�¹º·W»@¼�®N½Z³f±¾´E²R¿0³.­s®Z¶�¯H®b²�ÀW¶�¯.·<²sÁt®b²!³¾¶y±H´E²0¶�Át°�·W¯.³f´µ²!³:¶y±.±mÂs®{¶�²
´µ°s°�¹�¶y½b´E³m¶�·<²R±z·E¸�½Z·WÁ¾°sÂs³.®b¯JÃ<¯f´E°s­�¶y½b±bÄW½Z·WÁt°sÂs³6®b¯zÀW¶y±�¶�·W²5Äµ¶�Á�´EÃW®�°s¯6·�½Z®N±.±�¶�²sÃ�ÄW¯.·W»�·W³a¶y½b±bÄW´E²R¿�°R´E³.³.®b¯6²
¯6®N½Z·WÃW²�¶�³a¶�·W²0´W±2Å+®Z¹�¹*´W±º¶�²�»sÂ�¶�¹y¿<¶�²sÃÆ¿s´E³Z´E»R´W±a®N±�³.·C±aÂs°s°R·<¯.³�³.­s®bÁÈÇ�®WÉÊÃRÉ_ÄzË�ÌWÍ�ÄJÌWÎPÏdÐZÉ�Ñ�®�´W±.±aÂsÁ¾®
³6­R´E³�³6­s®o·<»s¼�®N½Z³Z±�´E¯6®Ò½Z·<²s²s®N½Z³.®N¿sÓC´P¹�³.­s·WÂsÃW­"³.­s®Z¶�¯{®b²�À<¶�¯6·W²sÁt®b²�³H²s®b®N¿�²s·<³H»R®WÉÔ¬+­s®�·W»s¼a®N½Z³f±
´µ²R¿H³.­s®Z¶�¯�®b²!À<¶�¯.·W²sÁt®b²�³º´µ¯.®2ÂR±aÂR´P¹�¹�Õ�¿�®N½Z·WÁt°R·�±a®N¿�¶�²�³.·v½Z·µ¹�¹�®N½Z³a¶�·W²R±�·µ¸�Át·W¯.®2°s¯a¶�Á:¶�³a¶�ÀW®:®Z¹�®bÁt®b²�³f±
Ç�³.®b¯.Át®N¿ kfXP}y}�^ Ð�®N´W½6­o·µ¸�Å�­�¶y½6­�­R´W±�´¾¹�·s½b´E³a¶�·W²g¶�²�±a°R´<½Z®WÄ5´H±�¶�Öb®WÄJ´E²R¿C´�±a­R´E°R®WÉ:¬+­s®N±a®:®Z¹�®bÁt®b²�³f±
½b´µ²�®Z¶�³.­s®b¯�»�®v±aÂs»�·W»s¼a®N½Z³f±2·µ¸�À�´µ¯.ÕW¶�²sÃC±a­R´E°R®gÇ�®WÉÊÃ�É�Ä5´�³f´E»�¹�®�½Z·W²R±�¶_±m³f±2·E¸�´¾×�´E³�³.·W°g¶�²�³6­s®:¸u·<¯.Á
·µ¸�´t¯.®N½Z³Z´E²sÃE¹�®t´E²R¿�¸d·WÂs¯�¹�®bÃ!±*¶�²�³.­s®2¸d·W¯.ÁØ·E¸�¯.·s¿s±�·W¯�±�¶�Á:¶�¹y´E¯:±a­R´E°R®N±�Å�­s·!±a®2¹�®b²sÃW³6­R±�¿�·WÁ:¶�²R´E³6®
³6­s®Z¶�¯�½Z¯.·�±.±aÙ�±a®N½Z³a¶�·W²R´�¹=´E¯.®N´<±ZÐfÄW·<¯�½b´E²t­R´PÀW®�´�Âs²�¶�¸d·W¯.ÁÚ±a­R´E°�®WÉ�¬+­s®+¸d·W¯.Á¾®b¯�Õ<¶�®Z¹y¿s±�´µ² U!iujrXZkNc\l.i.nµ^rXZe
¿�®N½Z·<Át°R·!±�¶�³m¶�·<²{Å�­�¶�¹�®�³.­s®�¹y´E³6³.®b¯�Õ<¶�®Z¹y¿s±2´E² [\p)nPqWXbl.i.nµ^rXZe ·W¯ kZXN}\}�l.i.nµ^rXZe ¿�®N½Z·WÁt°R·�±�¶�³a¶�·W²5É�Û�²s·W³.­s®b¯
Å�´PÕt·E¸�½6­R´E¯f´W½Z³.®b¯m¶�ÖZ¶�²sÃH³.­s®N±m®2³�Å+·�¿�®N½Z·<Át°R·!±�¶�³m¶�·<²R±+¶y±�³.­R´E³�³.­s®�¸u·<¯.Át®b¯�¿�®N½Z·WÁ¾°R·!±a®N±�³.­s®�·W»s¼a®N½Z³f±
Å�­�¶�¹�®C³.­s®Ü¹_´µ³.³.®b¯�¿�®N½Z·WÁ¾°R·!±a®N±¾³.­s®g®b²!À<¶�¯.·W²sÁt®b²�³t¶�²"Å�­�¶y½6­�³.­s®g·W»s¼a®N½Z³f±�¹�¶�®WÉ�¬+­�¶y±�¿<¶_±m³a¶�²R½Z³a¶�·W²
¶y±�½Z·WÁtÁt·W²�¹�ÕCÂR±a®N¿�³.·{½6­R´E¯f´W½Z³.®b¯m¶�Öb®�´P¹�ÃW·W¯a¶�³.­sÁ�±º¶�²Æ½Z·WÁ¾°sÂs³.®b¯�ÃW¯Z´E°s­�¶y½b±:Ç�®WÉÊÃ�É�ÄJË�ÝEÏdÐfÉtÞ+®bÃ�´E¯f¿<¹�®N±.±
·µ¸�³.­s®t½6­R´E¯f´W½Z³.®b¯m¶�ÖN´µ³a¶�·W²5Ä5³.­s®:·W»@¼�®N½Z³f±�Ça´W±�Å+®Z¹�¹�´<±�³.­s®Z¶�¯)½Z·W²R±a³m¶�³6Âs®b²!³:½Z®Z¹�¹y±ZÐ�½b´E²C»�®t¯.®b°s¯.®N±a®b²�³.®N¿
®Z¶�³.­s®b¯+»�Õ:³.­s®Z¶�¯�¶�²�³.®b¯a¶�·W¯f±'·W¯'»!Õ:³.­s®Z¶�¯+»R·<Âs²R¿s´E¯a¶�®N±bÉ'ß�²�³.­�¶y±�´µ¯.³a¶y½6¹�®�·WÂs¯ ¸u·s½ZÂR± ¶y±�·<²:¶�²!³.®b¯m¶�·<¯.Ùd»R´W±a®N¿
¯6®b°s¯.®N±a®b²�³f´E³a¶�·W²R±bÉ
à�´<½.­�·E¸�³6­s®�¿�®N½Z·WÁt°�·!±�¶�³a¶�·W²R±
­R´W±�¶�³Z±J´W¿�ÀE´E²�³f´EÃW®N±5´µ²R¿�¿<¶y±.´W¿�ÀE´E²!³Z´EÃW®N±bÉ
¬+­s®bÕ�¿�®b°R®b²R¿:°s¯m¶�Á�´E¯a¶�¹�Õ

·<²H³.­s®2²R´E³.Âs¯.®2·µ¸á³.­s®:âWÂs®b¯m¶�®N±�³.­R´E³�´E¯.®2°R·�±a®N¿�³.·t³.­s®:¿s´E³f´E»R´<±a®WÉz¬+­s®�Át·�±a³+ÃW®b²s®b¯f´P¹áâ<Âs®b¯a¶�®N±�´W±aã
]
x�XNYaX Ä ]
x!nWc Ä ]
x!U Ä ]
x!w ÄJ´µ²R¿ x�UW] É�¬+­s®:·W²s®N±�³.­R´µ³º´E¯6®�¯.®Z¹�®bÀ�´µ²!³2³.·H·<Âs¯º´E°s°�¹�¶y½b´E³a¶�·W²ä´E¯.® ]
x!XNYaX
´µ²R¿ ]
x!nWc É+¬+­s®bÕv´µ¯.®�±a³f´E³6®N¿�Át·W¯.®�¸u·<¯.Á�´P¹�¹�Õ{´W±'¸d·E¹�¹�·�Å�±bå

æç5èLé�êJë�ìZídî�ë5ï.ê5êdðPñNñEìZídòdó�ô�é�õ2ñ�ï6ídòJöb÷�òdèNó�ø
ï6ò\é�ìfõEïaù�úLû�é�óaõPû�ó�üPìZðNõNôEï.ò\é�ìZõ:ðNõPôNóaíáý
í�ï6õbò5þdÿ�þ�� ��� ����� ��	�

��� ñ��
ñEó.ï6ídê5é�õ������������������ �"!�#$��%��'&(������)*�,+-������� �.%0/1�324���,+ ���65�)6� 7�+�7�8�)9��:�)6� ��;4<=8��,����7���;>��?A@ �CB ì.ë5÷Zóaíáï6õNô:ø ��� èbð�D�ï�?óaôPê � ?NþFEGEHEJI�ì�K+ñNðPòdó�ízúbìbû�é�óaò\÷ML@ídó�êdê�?4N<ìfê � ù�ï�K�é�òdìZê�?CI � ?4� ��� ��?CO
�����AO�O �
�

P þ\õbòdðbé�ò\é>QZó�ù�÷�?�òdèbé�ê$K�ó.ï6õNê'òdè�ï6ò�ï"R��yôLé>K+ó�õPê\é�ìfõEïaùzìZö�Ddó�ûaòzû.ï6õNõNìZò�öEó�ôPóaû�ì�K+ñEìfêdóaô:é�õbòdì2ôLé�ê Duì6é�õbò+êdðNöEìZö�Ddó�ûaòdê+êdìòdèEï.ò òdèNózêdðNöEìZö�Ddóaû�òdêzï6ídózõNìZòáï6ô�D�ï6û�óaõbò�é�õ�ïTSURWVX��Y��yôbé>K+óaõNê\é�ìZõ�ïmù�êdóaõNêdó �



� É���¶�ÀW®b²o´µ²H·W»s¼a®N½Z³NÄs¿�®b³.®b¯.Á:¶�²s®�¶�³f±�½Z·W²R±a³m¶�³6Âs®b²!³�½Z®Z¹�¹y±�Çd¶�ÉÊ®WÉ�Ä@³.­s®Z¶�¯+¹�·�½b´E³m¶�·<²R±+¶�²o±m°R´W½Z®EÐfÉ
Ì@É���¶�ÀW®b²�´�½Z®Z¹�¹JÇd¶�ÉÊ®WÉ�ÄW´*¹�·�½b´µ³a¶�·W²:¶�²�±a°R´W½Z®EÐZÄW¿�®b³.®b¯.Á:¶�²s®�³.­s®'¶y¿�®b²�³a¶�³�Õ:·E¸R³6­s®�·<»s¼�®N½Z³+Ç�·W¯J·<»s¼�®N½Z³Z±ZÐ
·E¸�Å�­�¶y½.­C¶�³�¶_±�´�Át®bÁ:»R®b¯:´W±�Å+®Z¹�¹�´W±�³.­s®t¯6®bÁ�´P¶�²�¶�²sÃÒ½Z·<²R±a³a¶�³.Âs®b²�³)½Z®Z¹�¹y±�·µ¸�³.­s®t·<»s¼�®N½Z³:Ç�·W¯
·W»s¼a®N½Z³f±ZÐfÉ

��·W³º±mÂs¯.°s¯a¶y±�¶�²sÃE¹�ÕWÄ5³.­s®tâ<Âs®b¯a¶�®N±2½b´E²C»R®t½6¹y´W±.±�¶��R®N¿CÂR±�¶�²sÃH³6­s®)±.´EÁ¾®�³.®b¯.Á�¶�²s·µ¹�·<ÃWÕ{³.­R´µ³�Å+®�ÂR±a®N¿
¶�²�³6­s®�½.­R´µ¯f´W½Z³.®b¯a¶�ÖN´E³m¶�·<²�·E¸�³6­s®�¿�®N½Z·WÁt°�·!±�¶�³a¶�·W²5Étß�²�°R´E¯.³m¶_½ZÂ�¹y´E¯PÄJÅ+®t½b´E²�®Z¶�³.­s®b¯�³.¯.Õg³.·��R²R¿�³6­s®
½Z®Z¹�¹y±:Ç ¶ É ®WÉ�Ä�³.­s®Z¶�¯�¹�·�½b´E³m¶�·<²R±�¶�²�±a°R´W½Z®EÐ�·s½b½ZÂs°�¶�®N¿�»�Õo´E²C·W»s¼a®N½Z³�·W¯��R²R¿Ò³.­s®:·W»s¼a®N½Z³f±�³6­R´E³�·EÀW®b¯m¹_´µ°
´�½Z®Z¹�¹�Ç ¶ É ®WÉ�Ä�´�¹�·�½b´µ³a¶�·W²g¶�²�±a°R´<½Z®EÐfÉ�ß ¸�·W»s¼a®N½Z³f±�´µ¯.®�´W±.±a·s½6¶y´E³.®N¿gÅ+¶�³.­C½Z®Z¹�¹y±�±a·�³6­R´E³�´�½Z®Z¹�¹�½Z·<²!³f´�¶�²R±
³6­s®:¶y¿�®b²!³a¶�³aÕ�·E¸+³.­s®t¯.®Z¹�®bÀE´E²!³:·W»@¼�®N½Z³:Ç�·<¯�·W»s¼a®N½Z³f±ZÐZÄ�³.­s®b²�â<Âs®b¯.Õ � ¶y±:´E²R´P¹�·WÃW·WÂR±�³6·{¯.®b³.¯m¶�®bÀE´P¹�»�Õ
½Z·<²!³.®b²�³f±'Å�­�¶�¹�®tâWÂs®b¯.ÕHÌ�¶y±�´E²R´P¹�·WÃW·WÂR±*³.·:¯.®b³.¯a¶�®bÀ�´�¹á»�Õt¹�·s½b´E³a¶�·W²5É
� Âs®b¯a¶�®N± � ´E²R¿CÌ�´E¯.®�³6­s®)»R´<±�¶y±�·E¸�³aÅ�·¾Át·W¯.®�ÃW®b²s®b¯f´P¹�½6¹y´W±.±a®N±�·E¸�â<Âs®b¯a¶�®N±bÉ � Âs®b¯.Õ � ¶y±�ã�²s·�Å�²

´<±�´ hbXZnWcd|!YaXLlmi6nE^rXZe Ça´P¹y±a· U!i\jbXfkPc\lmi6nE^bXfe ÐJâ<Âs®b¯.ÕWÄ�Å�­�¶�¹�®�âWÂs®b¯6Õ�Ì�¶_±'ã�²s·EÅ�²�´W±+´ }�UPkfnWcd[\UWT@lmi6nE^rXZe Ç�´P¹y±a·
[\p:nNqWXLlmi6nE^bXfe ·<¯ kZXN}\}�lmi6nE^rXZe Ð�â<Âs®b¯.ÕWÉ � Âs®b¯.Õ"ÌC¶y±�´�±m°R®N½6¶y´P¹)½b´W±a®g·E¸)´�Å+¶y¿�®b¯�¯f´µ²sÃW®{·E¸)â<Âs®b¯a¶�®N±
ã�²s·EÅ�²o´<± ]z[yT�eWUW]�~P|!XPYf[\Xb^ Å�­�¶y½.­C¯.®b³.¯m¶�®bÀ<®t³.­s®:·W»s¼a®N½Z³f±�³.­R´E³2½Z·�À<®b¯º´E²�´E¯6»�¶�³6¯f´E¯.ÕH¯.®bÃµ¶�·<²0Ç�·E¸d³.®b²
¯6®N½Z³f´E²sÃWÂ�¹y´E¯bÐZÉ�¬+­s®N±a®�â<Âs®b¯a¶�®N±{´E¯6®{ÂR±a®N¿ ¶�²�´�²!ÂsÁ:»R®b¯H·µ¸)´E°s°�¹�¶_½b´µ³a¶�·W²R±�¶�²R½6¹�ÂR¿<¶�²sÃ�ÃW®b·WÃW¯Z´E°s­�¶y½
¶�²�¸d·W¯.Á�´µ³a¶�·W²{±aÕs±a³.®bÁ�±�Ç�®WÉÊÃRÉ�Ä�Ë � ÄsÌWÎEÏdÐZÉ
¬+­s®�ÃW®b²s®b¯f´E³a¶�·W²H·µ¸á¯.®N±m°R·W²R±a®N±*³.·:³.­s®N±a®)â<Âs®b¯a¶�®N±*¶_±�¸ ´W½6¶�¹�¶�³f´E³.®N¿g»�Õt»sÂ�¶�¹y¿<¶�²sÃC´E²�¶�²R¿�®
	�Çd¶�ÉÊ®WÉ�Äs³6­s®

¯6®N±aÂ�¹�³)·µ¸�´g±a·W¯.³LÐ�®Z¶�³6­s®b¯)·<²�³.­s®�·W»s¼a®N½Z³f±2·W¯�·W²�³.­s®Z¶�¯�¹�·�½b´µ³a¶�·W²R±�¶�²�±m°R´W½Z®WÉ�ß�¿�®N´P¹�¹�ÕWÄ�Å+®tÅ*¶_±m­0³.·
»�®o´E»�¹�®g³.·�´E²R±aÅ+®b¯t»�·W³.­0³aÕ�°R®N±¾·E¸�â<Âs®b¯a¶�®N±¾Å+¶�³.­�·W²s®g¯.®b°s¯.®N±a®b²�³f´E³m¶�·<²5É0Û�³t³a¶�Át®N±LÄ+Át·W¯.®{½Z·WÁ¾Ù
°R´<½Z³�¯.®b°s¯.®N±m®b²!³f´µ³a¶�·W²R±�´E¯6®�¿�®N±�¶�¯.®N¿�¶�²�Å�­�¶_½6­0½b´W±a®�Å�®¾Á�´EãW®:ÂR±a®�·E¸�³.®N½6­s²�¶_â<Âs®N±:³.­R´µ³�´EÃWÃW¯.®bÃ�´E³.®
¶y¿�®b²�³a¶y½b´P¹�¹�Õ!ÙdÀE´P¹�Âs®�¿ä½Z·W²!³m¶�Ã<Âs·WÂR±2½Z®Z¹�¹_±LÄ�·W¯�®bÀ<®b²o·<»s¼�®N½Z³Z±+Å�­�¶y½.­5Ä�¶y¿�®N´P¹�¹�ÕWÄz´E¯.®�¶�²C°s¯.·�	�¶�Á:¶�³�ÕWÉ2¬+­s®N±m®
â<Âs®b¯a¶�®N±�´E²R¿H´�²!ÂsÁ:»R®b¯�·E¸á¿<¶��5®b¯.®b²!³�¯.®b°s¯.®N±a®b²�³f´E³a¶�·W²R±�´E²R¿¾¶�²R¿�®
	�®N±�³.­R´E³'¸�´W½6¶�¹�¶�³f´µ³.®�¯.®N±m°R·W²R¿<¶�²sÃ�³.·
³6­s®bÁ ´E¯.®:¿<¶_±6½ZÂR±.±a®N¿Ü¶�²o³6­�¶_±�´E¯.³m¶_½6¹�®:Å�­�¶y½6­{¶y±�·W¯.Ã!´µ²�¶�Öb®N¿g´W±*¸u·E¹�¹�·EÅ�±bÉ�
W®N½Z³a¶�·W²CÌt®
	R´EÁ:¶�²s®N±�¯.®b°s¯6®bÙ
±m®b²!³f´µ³a¶�·W²R±�»R´W±a®N¿g·W²�½Z·µ¹�¹�®N½Z³a¶�·W²R±�·E¸+Âs²�¶�³.Ù�±�¶�Öb®v½Z®Z¹�¹y±�Å�­�¶�¹�®�
W®N½Z³a¶�·W²���³.¯.®N´E³f±�³6­s®�½b´<±a®t·E¸+»�¹�·s½6ã�±bÉ

W®N½Z³m¶�·<²���¹�·!·<ã�±z´E³
³.­s®+ÂR±a®+·E¸R­�¶�®b¯f´E¯Z½.­�¶�®N±z·µ¸�±a°R´W½Z®�´E²R¿�·W»s¼a®N½Z³f± Å�­�¶y½.­:®b²R´E»�¹�®�®
�v½6¶�®b²�³z¯.®N±a°�·W²R±a®N±
³6·)»�·W³.­CâWÂs®b¯a¶�®N± � ´E²R¿HÌsÄ�Å�­�¶�¹�®�
W®N½Z³a¶�·W²oÍ¾½Z·W²!³Z´P¶�²R±�½Z·W²R½6¹�ÂR¿<¶�²sÃ{¯.®bÁ�´µ¯.ã�±LÉ

��¢���¤�«a¥�����«�������� �!�#"

¬+­s®2Át·�±a³�½Z·WÁtÁt·W²�¯.®b°s¯.®N±m®b²!³f´µ³a¶�·W²�·µ¸J³.­s®�·W»s¼a®N½Z³f±+´E²R¿�³.­s®Z¶�¯�®b²�ÀW¶�¯.·W²sÁ¾®b²!³'¶y±�´W±+´:½Z·E¹�¹�®N½Z³a¶�·W²
·µ¸�½Z®Z¹�¹y±�·E¸+Âs²�¶�¸d·W¯.Á ±�¶�Öb®�´E²R¿C±a­R´E°R®ÜÇ�³.®b¯.Át®N¿ `�[%$�XP}�^ ´E²R¿ VNU�$EXN}�^ ¶�²C³aÅ�·H´E²R¿g³.­s¯.®b®�¿<¶�Á¾®b²R±�¶�·W²R±bÄ
¯6®N±a°R®N½Z³a¶�ÀW®Z¹�Õ�Ðº´P¹�¹z·E¸�Å�­s·!±a®�»�·WÂs²R¿s´E¯a¶�®N±�Ç�Å+¶�³.­�¿<¶�Át®b²R±�¶�·W²R´P¹�¶�³aÕ�·W²s®�¹�®N±.±�³.­R´E²C³.­R´E³�·E¸�³.­s®t½Z®Z¹�¹y±ZÐ
´µ¯.®+·E¸5Âs²�¶�³�±�¶�Öb®WÉ&
E¶�²R½Z®�³.­s®�½Z®Z¹�¹y±�´E¯.®+Âs²�¶�¸d·W¯.Á{Ä�³.­s®b¯.®�®
	!¶y±a³f±'´2Å�´PÕ�·E¸�¯.®Z¸d®b¯.¯a¶�²sÃ�³.·�³.­s®Z¶�¯z¹�·s½b´E³a¶�·W²R±
¶�²�±a°R´W½Z®:¯.®Z¹y´E³m¶�À<®)³6·v´'�(	�®N¿Ò¯.®Z¸u®b¯6®b²R½Z®)°�·E¶�²!³:Ç�®WÉÊÃRÉ�Äs³6­s®)·<¯a¶�ÃE¶�²o·µ¸�³.­s®:½Z·!·W¯Z¿<¶�²R´µ³.®t±aÕ�±m³.®bÁHÐfÉ�Û�²
®
	R´EÁt°�¹�®�·E¸J´�±a°�®N½6¶���½b´E³a¶�·W²{·µ¸ ´º¹�·�½b´E³m¶�·<²�·E¸J´:½Z®Z¹�¹�¶�²H±a°R´W½Z®�¶y±'³.­s®º±m®b³�·E¸J½Z·�·W¯f¿<¶�²R´E³.®�À�´P¹�Âs®N±+³6­R´E³
®b²R´µ»�¹�®�ÂR±z³6·)�R²R¿�¶�³'¶�²�³.­s®�*WÙ�¿<¶�Át®b²R±�¶�·W²R´�¹ ±m°R´W½Z®�·E¸5³.­s®�®b²�À<¶�¯6·W²sÁt®b²�³z¶�²�Å�­�¶_½6­¾¶�³ ¹�¶�®N±LÉ�ß�³�±a­s·WÂ�¹y¿
»�®t½6¹�®N´µ¯�³.­R´E³�³.­s®t½Z·W²R½Z®b°s³2·E¸�´ }�UPkfnWcd[\UWT ·E¸�´H½Z®Z¹�¹z¶�²�±a°R´W½Z®�¶y±�â<Â�¶�³.®t¿<¶��=®b¯6®b²!³�¸d¯.·WÁØ³.­R´E³2·E¸�´µ²
n<eWeWYaXb^Z^ ·E¸J´�½Z®Z¹�¹5Å�­�¶y½.­¾¶y±�³6­s®�°s­!Õs±�¶y½b´P¹�¹�·�½b´µ³a¶�·W²{Ç�®WÉÊÃRÉ�ÄP¶�²�Át®bÁt·W¯.ÕWÄ<·W²H¿<¶_±mã�Ä�®b³f½EÉ�ÐZÄE¶�¸J´E²!ÕWÄ�Å�­s®b¯6®
±m·WÁt®2·E¸J³6­s®2¶�²�¸u·<¯.Á�´E³a¶�·W²{´<±.±a·s½6¶_´µ³.®N¿�Å+¶�³.­{³6­s®�½Z®Z¹�¹
¶y±�±m³.·W¯.®N¿�É
ß�²?Át·!±a³t´E°s°�¹�¶y½b´E³a¶�·W²R±gÇ ¶�²R½6¹�ÂR¿<¶�²sÃ0³.­s®H·W²s®N±�³.­R´E³tÅ+®H½Z·W²R±�¶y¿�®b¯�­s®b¯6®EÐfÄ�³6­s®H»R·WÂs²R¿s´E¯m¶�®N±gÇ ¶ É ®WÉ�Ä

®N¿�Ã<®N±�´E²R¿Ò¸ ´<½Z®N±�¶�²0³aÅ�·{´µ²R¿C³.­s¯.®b®H¿<¶�Át®b²R±�¶�·W²R±bÄz¯6®N±a°R®N½Z³a¶�ÀW®Z¹�Õ�Ð�·E¸�³.­s®H½Z®Z¹�¹_±¾´E¯.®t·W¯6³.­s·WÃW·W²R´�¹�³.·
®N´<½.­H·W³6­s®b¯�´E²R¿�°R´E¯f´�¹�¹�®Z¹z³.·:³.­s®�½Z·�·W¯f¿<¶�²R´E³.®:´�	�®N±LÉzß�²H·WÂs¯�¿<¶_±6½ZÂR±.±�¶�·W²5Ä�Å+®�´W±.±aÂsÁ¾®2³.­R´E³+³.­s®�½Z®Z¹�¹y±
½Z·<Át°s¯a¶y±�¶�²sÃo´Ü°R´E¯.³a¶y½ZÂ�¹y´E¯�·<»s¼�®N½Z³�´µ¯.®�½Z·W²�³a¶�ÃWÂs·WÂR±bÄ ·W¯2®Nâ<Â�¶�ÀE´P¹�®b²!³m¹�Õ0½Z·W²�³a¶�²!Âs·<ÂR±:Çd¶�ÉÊ®WÉ�Ä
´W¿P¼.´W½Z®b²!³LÐfÄ
´µ²R¿{³6­R´E³º´H¿<¶��5®b¯.®b²�³2Âs²�¶yâWÂs®tÀE´P¹�Âs®t¶y±2´W±6±a·�½6¶y´E³6®N¿{Å*¶�³6­�®N´W½6­Ò¿<¶y±a³m¶�²R½Z³�·W»s¼a®N½Z³�³6­s®b¯.®b»!Õg®b²R´E»�¹�¶�²sÃ
ÂR±�³.·o¿<¶y±a³m¶�²sÃ<Â�¶_±m­�»R®b³aÅ+®b®b²�³.­s®�·W»s¼a®N½Z³f±bÉ,+�®b°�®b²R¿<¶�²sÃ�·W²�³6­s®tÂs²R¿�®b¯a¹�ÕW¶�²sÃä¯.®b°s¯.®N±a®b²�³f´E³m¶�·<²5Ä5³.­�¶y±
ÀE´P¹�Âs®:Á�´PÕ�»�®�±m³.·W¯.®N¿�Å+¶�³.­g³.­s®t½Z®Z¹�¹_±LÉ.-s·<¯�®
	@´µÁt°�¹�®WÄ/- ¶�Ã<Âs¯.® � ½Z·W²�³f´P¶�²R±�³6­s¯.®b®�³aÅ+·WÙ�¿<¶�Át®b²R±�¶�·W²R´P¹



·<»s¼�®N½Z³Z±���Ä���ÄR´E²R¿���´E²R¿�³.­s®Z¶�¯2½Z·W¯.¯.®N±a°�·W²R¿<¶�²sÃv½Z®Z¹�¹y±bÉ

A

C

B

��� 	�
���
���������������� 
�� �!�"� 
#� $%� ��&��(')$+*���
,
-��.+/0
#� $21���&�34$+*(
5� 
(�"� 16$+*��#$6$%*7
,89���,�:
��#8,;

ß�²�³.®b¯a¶�·W¯6Ùd»R´W±a®N¿HÁ¾®b³.­s·�¿s±*¯.®b°s¯.®N±a®b²�³�´E²H·W»@¼�®N½Z³�<�»!Õ�ÂR±�¶�²sÃt³.­s®�¹�·s½b´E³a¶�·W²R±*¶�²o±a°R´W½Z®2·µ¸J³.­s®�½Z®Z¹�¹y±
³6­R´E³J½Z·WÁt°s¯m¶_±m®=<�É?>�°R®b¯Z´E³a¶�·W²R±
·W²�³.­s®�½Z®Z¹�¹y±+Çd¶�ÉÊ®WÉ_Äb¹�·s½b´E³a¶�·W²R± ¶�²t±a°R´W½Z®EÐ5½Z·WÁt°s¯a¶y±�¶�²sÃ5<�´E¯.®z¸�´W½6¶�¹�¶�³f´E³.®N¿
»�Õ{´EÃWÃ<¯.®bÃ!´E³a¶�²sÃ�³.­s®)½Z®Z¹�¹y±2·µ¸�³.­s®�·W»s¼a®N½Z³f±+¶�²�³.·{±aÂs»�½Z·E¹�¹�®N½Z³m¶�·<²R±�·µ¸�½Z·W²!³m¶�Ã<Âs·WÂR±�¶y¿�®b²!³a¶y½b´P¹�¹�Õ�ÙdÀ�´P¹�Âs®�¿
½Z®Z¹�¹y±bÉ�¬+­s®t´EÃWÃW¯.®bÃ�´E³a¶�·W²�Á�´PÕH»R®2¶�Át°�¹�¶y½6¶�³:·W¯�®
	s°�¹�¶y½6¶�³)¿�®b°�®b²R¿<¶�²sÃo·<²{­s·EÅ�³.­s®:½Z·W²!³m¶�Ã<Â�¶�³aÕH·E¸�³6­s®
½Z®Z¹�¹y±�³.­R´E³�Á�´µãW®2Âs°H³.­s®)´µÃWÃW¯.®bÃ!´µ³.®N¿t±aÂs»�½Z·E¹�¹�®N½Z³m¶�·<²C¶y±�®
	s°s¯.®N±.±a®N¿�É
Û�²�´EÃWÃ<¯.®bÃ!´E³a¶�·W²�¶y± X $.`�}�[\kN[\c ¶�¸�³.­s®H¶y¿�®b²�³a¶�³�Õ0·µ¸º³.­s®{½Z·<²!³a¶�ÃWÂs·<ÂR±�½Z®Z¹�¹y±�³.­R´E³�¸d·W¯.Á$³.­s®H·<»s¼�®N½Z³

¶y±:­R´µ¯f¿�Å+¶�¯.®N¿�¶�²!³6·o³6­s®�¯.®b°s¯6®N±a®b²!³Z´E³a¶�·W²5É�Û�²ä®
	@´EÁ¾°�¹�®H·µ¸º´E²0®
	s°�¹�¶y½6¶�³H´EÃWÃW¯.®bÃ�´E³a¶�·W²C¶y±:·W²s®H³6­R´E³
´<±.±a·s½6¶_´µ³.®N±�´2±a®b³'Å+¶�³.­t®N´W½6­t·W»@¼�®N½Z³6<�³.­R´E³�½Z·W²�³f´P¶�²R±z³6­s®+¹�·�½b´E³m¶�·<²t¶�²H±a°R´W½Z®�·E¸5®N´W½6­�½Z®Z¹�¹5³.­R´E³�½Z·WÁ¾Ù
°s¯m¶_±m®N±-<!É�ß�²�³.­�¶y±2½b´W±m®WÄ�²s·�¶_¿�®b²�³a¶�¸dÕW¶�²sÃH¶�²�¸d·W¯.Á�´µ³a¶�·W²äÇ�®WÉÊÃRÉ�Ä�³.­s®:·W»s¼a®N½Z³�¶_¿�®b²�³a¶��R®b¯t½Z·W¯.¯.®N±m°R·W²R¿<¶�²sÃ
³6·@<<Ð'¶_±2±m³.·W¯.®N¿v¶�²C³.­s®t½Z®Z¹�¹y±bÉ�¬+­�ÂR±�³.­s®b¯.®�¶y±�²s·H²s®b®N¿{³6·v´P¹�¹�·s½b´E³.®t±a³.·W¯Z´EÃW®�¸d·W¯�³6­s®�½Z®Z¹�¹y±:Ç ¶ É ®WÉ�ÄR²s·
´<¿s¿�¯.®N±.±a®N±�´µ¯.®�´W±.±a·s½6¶y´E³.®N¿�Å+¶�³.­g³.­s®bÁHÐfÉ?>�²s®�°R·!±.±�¶�»�¹�®�¶�Át°�¹�®bÁt®b²�³f´E³a¶�·W²g·E¸á³6­�¶_±�±a®b³'¶y±�´)¹�¶y±a³PÉ -@·W¯
®
	R´EÁt°�¹�®WÄ
½Z·W²R±�¶y¿�®b¯ - ¶�Ã<Âs¯.® � ´E²R¿C´W±.±mÂsÁt®t³.­R´E³�³.­s®t·<¯a¶�ÃE¶�²BADCFE+CHG�¶_±�´E³2³.­s®:Âs°s°R®b¯6Ù\¹�®Z¸d³t½Z·W¯.²s®b¯NÉ
Û2±.±aÂsÁ¾®�¸dÂs¯.³.­s®b¯+³.­R´E³+³.­�¶y± ¶y±�´P¹y±a·:³.­s®�¹�·�½b´E³m¶�·<²H·E¸J³.­s®�°�¶�	�®Z¹J³6­R´E³�´E»sÂs³Z±�³6­�¶_±�½Z·W¯.²s®b¯NÉz¬+­s®b¯.®Z¸d·W¯.®WÄ
³6­s®)®
	s°�¹�¶y½6¶�³:¯.®b°s¯6®N±a®b²!³Z´E³a¶�·W²C·E¸�·W»s¼a®N½Z³-�H¶y±�³.­s®t±a®b³2·µ¸�¹�·�½b´µ³a¶�·W²R±9IJA K)E#L�GMA N)E+COGPA NFEQL�GRA S)E+CHG
A SFEQL�G�T�É�ß�³)±a­s·WÂ�¹y¿C»�®v½6¹�®N´E¯�³.­R´E³2ÂR±�¶�²sÃg³.­s®t®
	s°�¹�¶y½6¶�³t¯.®b°s¯6®N±a®b²!³Z´E³a¶�·W²5Ä5Ãµ¶�À<®b²�´E²C·W»s¼a®N½Z³5<�Ä�¶�³2¶y±
®N´<±aÕ�³6·�¿�®b³6®b¯.Á:¶�²s®�³.­s®:½Z®Z¹�¹_±�Çd¶�ÉÊ®WÉ�Ä�¹�·s½b´E³a¶�·W²R±*¶�²o±a°R´<½Z®EÐ�³.­R´E³�½Z·<Át°s¯a¶y±a®�¶�³�ÇaâWÂs®b¯.Õ � ÐfÉ

>+¸º½Z·WÂs¯Z±a®WÄz®bÀW®b²äÅ�­s®b²äÂR±�¶�²sÃ�´E²�®
	s°�¹�¶_½6¶�³�¯.®b°s¯.®N±a®b²�³f´E³m¶�·<²5ÄzÅ+®tÁ:ÂR±a³)±a³m¶�¹�¹�»�®v´µ»�¹�®H³6·o´W½b½Z®N±.±
·<»s¼�®N½Z³-<¾¸d¯.·WÁ ´�°R·!±.±�¶�»�¹�ÕC¹y´E¯6ÃW®�½Z·E¹�¹�®N½Z³a¶�·W²ä·E¸�·W»@¼�®N½Z³f±�Å�­�¶y½6­�Á�´PÕH¯.®Nâ<Â�¶�¯.®�´E²ä´W¿s¿<¶�³a¶�·W²R´P¹*¿s´µ³f´
±m³.¯.ÂR½Z³.Âs¯.®t±aÂR½6­0´W±2´E²C¶�²R¿�®
	�·W²�³.­s®t·W»s¼a®N½Z³f±�Ç�®WÉ ÃRÉ�Ä5´H³Z´E»�¹�®t·E¸�·W»s¼a®N½Z³.ÙdÀ�´�¹�Âs®�°R´P¶�¯f±�Å�­s®b¯.® VPnW}�|!X
¶�²R¿<¶y½b´E³.®N±�³.­s®�®b²!³6¯.Õt¶�²H³.­s®2®
	s°�¹�¶y½6¶�³�¯.®b°s¯.®N±m®b²!³f´µ³a¶�·W²{½Z·W¯.¯.®N±m°R·W²R¿<¶�²sÃ�³.· U!i\jbXfkPc ÐfÉz¬+­�¶y±'¶�²R¿�®
	o¿�·!®N±
²s·<³�Á�´Eã<®tÂR±a®t·E¸�³.­s®H±a°R´E³m¶_´�¹*½Z·EÀW®b¯f´EÃ<®)·µ¸*³6­s®�·W»@¼�®N½Z³f±2´µ²R¿�³.­�ÂR±2Á�´NÕC»�®t¶�Át°�¹�®bÁt®b²�³.®N¿äÂR±�¶�²sÃ
½Z·<²!ÀW®b²�³a¶�·W²R´P¹�±a®N´µ¯f½.­�¶�²sÃ�³6®N½.­s²�¶yâ<Âs®N±�±aÂR½6­�´W±�­R´W±a­�¶�²sÃ"Ë �(U Ï�É�ß�²0³.­�¶y±t½b´W±m®WÄ�Å+®�Å+¶�¹�¹2²s®b®N¿WV:ÇYX5Ð
´<¿s¿<¶�³m¶�·<²R´P¹�±m°R´W½Z®H¸d·W¯�³.­s®H¶�²R¿�®
	5Ä�Å�­s®b¯.®ZX?¶y±�³.­s®{²�ÂsÁ:»R®b¯�·E¸)¿<¶��5®b¯.®b²!³�·W»s¼a®N½Z³f±bÉ?Ñ�®C¿�·�²s·W³
¿<¶y±.½ZÂR±6±�±aÂR½6­�¶�²R¿�®
	�®N±�­s®b¯6®WÉ
¬+­s®:¸�´W½Z³�³.­R´E³�²s·�¶y¿�®b²!³a¶�¸dÕW¶�²sÃÜ¶�²�¸d·W¯.Á�´E³a¶�·W²�´W±�³.·�³.­s®:²R´E³.Âs¯.®:·E¸�³6­s®)·<»s¼�®N½Z³�¶y±�±a³6·W¯.®N¿�¶�²�³6­s®

½Z®Z¹�¹zÁt®N´E²R±+³6­R´E³�³.­s®�®
	�°�¹�¶y½6¶�³�¯.®b°s¯.®N±m®b²!³f´µ³a¶�·W²�¶y±�²s·W³2±aÂ�¶�³.®N¿v¸u·W¯�´E²R±aÅ+®b¯a¶�²sÃ�³6­s®�¶�²�ÀW®b¯f±m®�â<Âs®b¯.Õ�·E¸
¿�®b³6®b¯.Á:¶�²�¶�²sÃ{³.­s®t·<»s¼�®N½Z³2´W±.±m·�½6¶y´E³.®N¿ÒÅ+¶�³.­�´�°R´E¯.³a¶y½ZÂ�¹y´E¯)½Z®Z¹�¹�´E³�¹�·s½b´E³a¶�·W²\[ ¶�²�±a°R´<½Z®HÇd¶�ÉÊ®WÉ�Ä5â<Âs®b¯.Õ
Ì�ÐfÉ^]�±�¶�²sÃo³6­s®�®
	s°�¹�¶_½6¶�³�¯.®b°s¯.®N±a®b²�³f´E³m¶�·<²5Ä�âWÂs®b¯6Õ�Ì{½b´E²ä·W²�¹�Õä»R®H´E²R±aÅ+®b¯.®N¿�»!Õ�½6­s®N½6ãW¶�²sÃC¸d·W¯�³6­s®
°s¯6®N±a®b²R½Z®�·µ¸R¹�·�½b´µ³a¶�·W²@[@¶�²H±a°R´W½Z®+¶�²�³.­s®�À�´µ¯a¶�·WÂR±�±a®b³Z±z´W±.±a·s½6¶y´E³.®N¿¾Å+¶�³.­t³.­s®�¿<¶��5®b¯.®b²�³�·W»@¼�®N½Z³f±LÉJ¬+­�¶y±
Å*¶�¹�¹+»R®:³a¶�Át®bÙ�½Z·W²R±aÂsÁ�¶�²sÃ�´W±�¶�³2Á�´PÕg¯.®NâWÂ�¶�¯.®¾³.­R´E³2Å+®�®
	R´EÁ:¶�²s®H´P¹�¹�½Z®Z¹�¹y±º¶�²ä®N´W½6­�±a®b³NÉ�ß�³�±a­s·WÂ�¹y¿
»�®)½6¹�®N´E¯2³.­R´µ³�³.­s®�®
	�°�¹�¶y½6¶�³�¯.®b°s¯6®N±a®b²!³Z´E³a¶�·W²o½Z·<Â�¹_¿�´P¹y±a·�»�®t½6¹_´<±.±�¶��R®N¿C´W±�»�®Z¶�²sÃ U!iujrXZkNc\l.i.nE^bXZe ´W±*¶�³
½6¹�®N´E¯m¹�Õ�¹�®b²R¿s±*¶�³f±a®Z¹�¸�·W²�¹�ÕH³.·:¯.®b³.¯a¶�®bÀE´P¹á·<²H³.­s®2»R´W±�¶y±+·E¸zã�²s·�Å*¹�®N¿�Ã<®�·E¸J³6­s®2·W»s¼a®N½Z³f±+¯f´E³6­s®b¯�³6­R´E²H·E¸
³6­s®�¹�·s½b´E³a¶�·W²R±�·E¸z³.­s®�½Z®Z¹�¹y±�¶�²C±a°R´W½Z®WÉzÑ�®�±a­R´P¹�¹JÁ�´Eã<®2ÂR±a®�·E¸
³.­�¶y±�½6­R´E¯f´W½Z³6®b¯a¶�ÖN´E³a¶�·W²�¶�² 
W®N½Z³a¶�·W² �RÉ



��·W³.®+³.­R´E³�±�¶�²R½Z®�³6­s®�®
	�°�¹�¶y½6¶�³+¯.®b°s¯.®N±a®b²�³f´E³a¶�·W²t½Z·W²R±�¶_±m³f±z·E¸�±m®b³f±bÄW³6­s®b¯.®'¶_± ²s·2°R´E¯.³a¶y½ZÂ�¹y´E¯'·W¯f¿�®b¯
¸d·W¯
³6­s®�½Z®Z¹�¹_±�Å+¶�³.­�¶�²H®N´W½6­v±m®b³�´P¹�³.­s·WÂsÃ<­v´E²�·W¯f¿�®b¯m¶�²sÃt½Z·WÂ�¹y¿�»�®�¶�Át°�·!±a®N¿�»R´W±a®N¿¾·W²H±a°R´E³a¶y´P¹�°s¯.·�	!¶�Á:¶�³aÕ
·µ¸º³.­s®�¹�·s½b´E³a¶�·W²R±¾·E¸2³.­s®o½Z®Z¹�¹y±¾¶�²�±a°R´W½Z®WÄ'®b³f½EÉ -s·W¯¾®
	@´EÁ¾°�¹�®WÄ+³6­s®�¹�¶y±a³H¯6®b°s¯.®N±a®b²�³f´E³a¶�·W²0·E¸�´�±a®b³
´�¹�¯6®N´W¿�Õ:°s¯.®N±aÂs°s°R·�±a®N±+³.­s®�®
	�¶y±a³.®b²R½Z®2·E¸J´E²¾·W¯f¿�®b¯a¶�²sÃRÉ&
WÂR½6­H´E²t·W¯f¿�®b¯m¶�²sÃt½Z·WÂ�¹y¿¾»R®�ÂR±a®N¿¾³.·�·W»s³Z´P¶�²
´�±aÁ�´P¹�¹�Ä�»sÂs³+²s·W³'¶�²R±�¶�Ã<²�¶ ��½b´µ²!³NÄ�¿�®N½Z¯.®N´W±a®�¶�²H³.­s®�³m¶�Á¾®�Çd¶�²H´E²�®
	�°�®N½Z³.®N¿�±m®b²R±a®EÐz²s®b®N¿�®N¿�³.·)´E²R±mÅ�®b¯
â<Âs®b¯.Õ0ÌsÉäß�²0°R´E¯6³a¶y½ZÂ�¹_´µ¯NÄ+²s·EÅ Å�­s®b²s®bÀW®b¯v½Z®Z¹�¹��¾¶y±:²s·<³�´W±.±a·s½6¶y´E³.®N¿äÅ+¶�³.­?·W»s¼a®N½Z³ <!Ä'Å+®HÅ+¶�¹�¹�»R®
´µ»�¹�®�³.·�½Z®N´W±a®H±a®N´E¯Z½.­�¶�²sÃC³.­s®�¹�¶y±a³t´W±.±a·s½6¶y´E³.®N¿äÅ+¶�³.­W<{´P¸d³.®b¯�­R´NÀ<¶�²sÃg¶�²R±m°R®N½Z³.®N¿ ­R´P¹�¸º·E¸�³.­s®H½Z®Z¹�¹y±
´<±.±a·s½6¶_´µ³.®N¿�Å+¶�³.­ <�¶�²R±a³.®N´<¿H·E¸á´�¹�¹z·E¸J³6­s®bÁ{ÄsÅ�­�¶y½6­H¶y±�³6­s®�½b´W±a®2Å�­s®b²g²s·t·W¯f¿�®b¯a¶�²sÃ�®
	!¶y±a³Z±bÉ
Û�²{¶�Át°�·W¯.³f´µ²!³�±m­s·W¯.³f½Z·WÁ�¶�²sÃ�·E¸z³.­s®�ÂR±m®�·E¸z³.­s®�®
	s°�¹�¶y½6¶�³�¯.®b°s¯.®N±a®b²�³f´E³m¶�·<²5ÄRÅ�­�¶y½6­C­R´W±�´E²g®
�=®N½Z³

±m·WÁt®bÅ�­R´E³:¯.®Z¹y´E³6®N¿�³6·�³.­s®{´E»R±a®b²R½Z®C·E¸�´E²0·W¯Z¿�®b¯a¶�²sÃRÄ'¶y±t³.­s®Ü¶�²R´E»�¶�¹�¶�³aÕ"³.·�¿<¶y±a³a¶�²sÃWÂ�¶y±a­�»R®b³aÅ+®b®b²
·s½b½ZÂs°�¶�®N¿H´E²R¿:Âs²s·s½b½ZÂs°�¶�®N¿H½Z®Z¹�¹y±bÉ'ß�²�°R´E¯.³m¶_½ZÂ�¹y´E¯PÄE¶�²�·<¯f¿�®b¯�³.·�¿�®b³6®N½Z³�³6­R´E³�´�½Z®Z¹�¹���¶_± ²s·W³�·s½b½ZÂs°�¶�®N¿
»�Õ{´E²�ÕH·W»s¼a®N½Z³�Å+®�Á:ÂR±a³�®
	@´µÁ:¶�²s®)³6­s®)±a®b³f±�´W±.±m·�½6¶y´E³.®N¿ÜÅ+¶�³.­C®N´W½6­{·W»s¼a®N½Z³NÄ�Å�­�¶y½.­g¶y±2â<Â�¶�³6®�³a¶�Át®bÙ
½Z·<²R±aÂsÁ:¶�²sÃRÉW>+¸�½Z·WÂs¯f±m®WÄzÅ+®{½Z·WÂ�¹y¿0´NÀ<·E¶y¿�³.­�¶y±:°s¯6·W»�¹�®bÁ »�ÕC¸d·W¯.Á:¶�²sÃ�´E²�´W¿s¿<¶�³a¶�·W²R´P¹2±a®b³:Å�­�¶y½.­
½Z·<²!³f´�¶�²R±'´P¹�¹�·E¸5³.­s®�Âs²s·�½b½ZÂs°�¶�®N¿H½Z®Z¹�¹y±bÄR´E²R¿:®
	R´EÁ:¶�²s®�³.­�¶y±+±a®b³ �R¯f±m³�Å�­s®b²s®bÀW®b¯'°s¯.·s½Z®N±.±�¶�²sÃtâWÂs®b¯.Õ�ÌsÉ
¬*­s®�¿�¯f´PÅ�»R´W½6ãt·E¸á±aÂR½6­o´:±a·µ¹�Âs³m¶�·<²H¶y±+³.­R´E³'¶�³�±�¹�·EÅ�±�¿�·EÅ�²{´�¹�¹�¶�²R±a³f´µ²R½Z®N±�·E¸�â<Âs®b¯.ÕvÌ�³.­R´µ³�¶�²�ÀW·E¹�ÀW®
½Z®Z¹�¹y±�³.­R´E³�´E¯6®2·�½b½ZÂs°�¶�®N¿g»!Õ�·W»s¼a®N½Z³f±bÉ
Ñ�®H½b´E²�´PÀW·E¶y¿�®
	@´µÁ:¶�²�¶�²sÃC®bÀW®b¯6ÕÒ½Z®Z¹�¹+¶�²�®N´<½.­ä·W»s¼a®N½Z³)±a®b³PÄ5³.­s®b¯.®b»�Õ�±a°�®b®N¿<¶�²sÃ�Âs°�â<Âs®b¯.Õ�Ì�¶�²

½Z®b¯6³f´P¶�²{½b´W±a®N±bÄ�»�Õv±m³.·W¯a¶�²sÃt´:±�¶�Át°�¹�®)´E°s°s¯.·�	�¶�Á�´E³a¶�·W²H·E¸
³.­s®2·W»s¼a®N½Z³+Å+¶�³.­H®N´W½6­�·W»@¼�®N½Z³�±a®b³ <�Éz¬+­�¶y±
´µ°s°s¯.·�	!¶�Á�´E³m¶�·<²Ò±m­s·WÂ�¹y¿�»�®�·E¸�´H²R´E³6Âs¯.®t³.­R´E³2Á�´EãW®N±�¶�³�®N´W±mÕo³6·{½.­s®N½6ãg¶�¸+¶�³2¶y±�¶�Át°R·�±.±�¶�»�¹�®�¸u·W¯�´
¹�·s½b´E³a¶�·W²^[ ¶�²{±a°R´W½Z®�³.·:»R®�¶�² <�É6>�²s®:±aÂR½6­{´E°s°s¯.·�	!¶�Á�´µ³a¶�·W²�¶y±�´:Á:¶�²�¶�Á:ÂsÁ »�·WÂs²R¿<¶�²sÃ�»�· 	HÅ�­s·!±m®
±�¶_¿�®N±�´E¯.®2°R´E¯f´�¹�¹�®Z¹J³6·)³6­s®�½Z·!·W¯Z¿<¶�²R´µ³.®)´�	s®N±'·E¸z³.­s®º±m°R´W½Z®2¶�²HÅ�­�¶y½6­{³.­s®2·W»@¼�®N½Z³'¶y±+®bÁ:»R®N¿s¿�®N¿�É�-@·W¯
®
	R´EÁt°�¹�®WÄ
¸d·W¯:·W»s¼a®N½Z³ �Ò¶�² - ¶�ÃWÂs¯6® � ±aÂR½6­Æ´g»�· 	�¶_±¾´E²R½.­s·<¯.®N¿�´µ³�³.­s®¾¹�·�Å+®b¯.Ù\¹�®Z¸d³�½Z·W¯.²s®b¯:·E¸�½Z®Z¹�¹
A KFEQL�G�´E²R¿�³.­s®2¯m¶�Ã<­!³�½Z·W¯.²s®b¯�·E¸á½Z®Z¹�¹ A SFE COG!Éz¬+­s®2®
	�¶y±a³.®b²R½Z®�·E¸á´:»�· 	���¸u·W¯+·W»@¼�®N½Z³�<�Át®N´E²R±+³6­R´E³
¶�¸��2¿�·!®N±*²s·W³�½Z·W²�³f´P¶�²^[aÄ�³.­s®b²^<:¿�·!®N±�²s·W³�½Z·W²�³f´P¶�² [ ®Z¶�³.­s®b¯NÄ�´E²R¿�Å+®�½b´E²H°s¯.·s½Z®b®N¿HÅ+¶�³.­{½6­s®N½6ãW¶�²sÃ
³6­s®2·W³.­s®b¯�·W»@¼�®N½Z³f±LÉá¬*­�¶_±�»R·<Âs²R¿<¶�²sÃH»�·�	�¶y±+ÂR±aÂR´�¹�¹�ÕC´:°R´E¯.³+·E¸z³.­s®2®
	s°�¹�¶y½6¶�³�¯6®b°s¯.®N±a®b²�³f´E³a¶�·W²

� Âs®b¯.Õ�Ì2½b´µ²t»R®2´E²R±aÅ+®b¯.®N¿�Át·W¯6®�¿<¶�¯.®N½Z³a¹�Õ:¶�¸5Å�®�´P¹�¹�·s½b´E³.®2´E²�´W¿s¿�¯.®N±6±��2¶�²H±a³.·W¯Z´EÃW®z¸d·W¯z®N´W½6­�½Z®Z¹�¹
�*Å�­s®b¯.®2´E²:¶y¿�®b²!³m¶ �R®b¯�¶y±+±a³.·W¯.®N¿�³.­R´E³z¶�²R¿<¶y½b´E³.®N±*³.­s®�¶y¿�®b²�³a¶�³aÕt·E¸5³.­s®�·W»s¼a®N½Z³�Ç�·W¯'·W»s¼a®N½Z³f±ZÐ
·E¸5Å�­�¶y½.­
�º¶y±2´tÁt®bÁ:»�®b¯NÉ 
WÂR½.­�´¾¯.®b°s¯.®N±a®b²�³f´E³a¶�·W²g¶y±2±.´P¶y¿g³.·�»R® [\p�`�}�[\kN[\c »�®N½b´EÂR±a®�¶�²�·W¯f¿�®b¯�³.·H¿�®b³.®b¯.Á:¶�²s®
³6­s®H¯.®N±a³t·E¸2³.­s®{½Z®Z¹�¹y±�³.­R´E³�½Z·<Át°s¯a¶y±a®{³6­s®H·W»s¼a®N½Z³�´W±.±a·s½6¶y´E³.®N¿ Å+¶�³.­��gÇ�´E²R¿ ³.­!ÂR±¾½Z·WÁt°�¹�®b³.®{³6­s®
¯6®N±a°R·W²R±m®�³.·CâWÂs®b¯6Õ�Ì�ÐfÄ Å�®¾Á)ÂR±m³�®
	R´EÁ:¶�²s®H³.­s®:¶y¿�®b²�³a¶��R®b¯f±�±m³.·W¯.®N¿g¶�²ä³.­s®H´W¿s¿�¯.®N±.±a®N±:´W±6±a·�½6¶y´E³6®N¿
Å*¶�³6­{³.­s®t½Z·W²�³a¶�ÃWÂs·WÂR±�½Z®Z¹�¹_±�´E²R¿H³6­s®b²Ò´µÃWÃW¯.®bÃ!´µ³.®2³.­s®)½Z®Z¹�¹y±2Å�­s·!±a®)´<±.±a·s½6¶_´µ³.®N¿Ü¶_¿�®b²�³a¶��R®b¯f±�´E¯.®�³6­s®
±6´EÁt®WÉ�	�·EÅ+®bÀW®b¯NÄµ¶�²{·W¯f¿�®b¯+³.·:»�®)´E»�¹�®2³.·:ÂR±a®2³.­s®�¶�Át°�¹�¶y½6¶�³2¯.®b°s¯.®N±a®b²�³f´E³m¶�·<²5ÄsÅ+®�Á:ÂR±a³+­R´PÀW®�´�Å�´NÕ
·µ¸ �R²R¿<¶�²sÃ�³.­s®�¯a¶�ÃW­!³�´W¿s¿�¯6®N±.±
�t½Z·W¯.¯.®N±m°R·W²R¿<¶�²sÃ�³.·��EÄ�³f´Eã<¶�²sÃ�¶�²�³.·t´W½b½Z·WÂs²�³+³.­R´E³'³.­s®b¯.®�¶y±'°R·!±.±�¶�»�¹�Õ
´�ÀW®b¯.Õ:¹y´E¯.Ã<®�²�ÂsÁ)»�®b¯�·E¸�½Z®Z¹�¹_±LÄ�´E²R¿Ü³.­s®b²H¯.®b³.¯m¶�®bÀ<¶�²sÃ���É
- ¶�²R¿<¶�²sÃH³.­s®2¯a¶�ÃW­�³�´W¿s¿�¯.®N±.±*¯.®NâWÂ�¶�¯.®N±�´E²{´W¿s¿<¶�³a¶�·W²R´�¹á¿s´E³f´t±m³.¯.ÂR½Z³.Âs¯.®WÄ�³.®b¯6Át®N¿H´E² nWkZkfXL^f^�^bcdYf|�kbl

cd|�YaX Ä ¹�¶�ãW®{´E²C¶�²R¿�®
	0·W²�³6­s®:¹�·�½b´E³m¶�·<²R±2¶�²�±a°R´<½Z®WÉHÛ�²ä®
	R´EÁt°�¹�®H·E¸�±aÂR½6­Æ´E²Ò¶�²R¿�®
	ä¶y±:´H³f´E»�¹�®�·E¸
½Z®Z¹�¹�Ù�´W¿s¿�¯.®N±6±z°R´P¶�¯f±
Å�­s®b¯6® n<eWeWYaXb^Z^ ¶�²R¿<¶_½b´µ³.®N±z³.­s®+°s­�Õ�±�¶_½b´�¹s¹�·s½b´E³a¶�·W²¾Å�­s®b¯.®�³6­s®�¶�²�¸d·W¯.Á�´µ³a¶�·W²t´E»R·WÂs³
³6­s®�·W»s¼a®N½Z³�´W±6±a·�½6¶y´E³6®N¿HÅ+¶�³.­g³.­s®2¹�·s½b´E³a¶�·W²g¶�²Ò±m°R´W½Z®)½Z·W¯6¯.®N±a°R·<²R¿<¶�²sÃH³6· kfXP}y} ¶y±2±a³.·<¯.®N¿�É�¬*­s®�³f´E»�¹�®
¶y±�¶�²R¿�®
	s®N¿�»�Õ{³.­s®�¹�·s½b´E³a¶�·W²C¶�²�±a°R´<½Z®�½Z·<¯.¯.®N±a°�·W²R¿<¶�²sÃ{³.· kfXP}y} É�¬*­s®�¶�²R¿�®
	C¶y±2¯.®N´�¹�¹�Õ�´E²C·W¯f¿�®b¯m¶�²sÃ
´µ²R¿H­s®b²R½Z®:¶�³f±�¯f´µ²sÃW®2¶y±�ÂR±aÂR´P¹�¹�ÕC³.­s®2¶�²�³.®bÃW®b¯f±�Ç ¶ É ®WÉ�ÄR·<²s®bÙ�¿<¶�Á¾®b²R±�¶�·W²R´P¹dÐfÉ�Ñ�­s®b²C³.­s®:¿s´E³f´�¶y±�Á)Â�¹�Ù
³m¶_¿<¶�Át®b²R±�¶�·<²R´P¹�Çd¶�ÉÊ®WÉ�ÄR½Z®Z¹�¹y±�¶�² *WÙ�¿<¶�Át®b²R±�¶�·W²R´�¹�±a°R´W½Z®�Å�­s®b¯.®�*�
���ÐfÄ�¶�³�Á�´PÕ�²s·W³�»�®)½Z·W²�ÀW®b²�¶�®b²�³2³.·
ÂR±m®)³6­s®�¹�·s½b´E³a¶�·W²C¶�²�±m°R´W½Z®t½Z·W¯.¯.®N±a°�·W²R¿<¶�²sÃ{³.·H³6­s®�½Z®Z¹�¹�´W±2´µ²{¶�²R¿�®
	�±�¶�²R½Z®¾¶�³Z±�¯f´E²sÃW®:±a°R´E²R±�¿s´µ³f´
¶�²{±a®bÀ<®b¯f´P¹J¿<¶�Át®b²R±�¶�·W²R±bÉ'ß�²R±a³6®N´W¿�ÄsÅ+®2®bÁt°�¹�·EÕ�³.®N½6­s²�¶yâWÂs®N±�±aÂR½6­{´W± ¹y´NÕ<¶�²sÃt·WÂs³+³.­s®�´W¿s¿�¯6®N±.±a®N±�½Z·W¯6Ù
¯6®N±a°R·W²R¿<¶�²sÃ�³.·t³.­s®�¹�·s½b´E³a¶�·W²R±*¶�²o±a°R´W½Z®�·E¸z³.­s®�½Z®Z¹�¹_±�¶�²C±a·WÁt®2°R´E¯6³a¶y½ZÂ�¹_´µ¯�·W¯Z¿�®b¯�´E²R¿�³.­s®b²gÁ�´Eã<¶�²sÃ
ÂR±m®�·E¸J´E²�´W½b½Z®N±6±�±a³.¯6ÂR½Z³.Âs¯.®+¶�²�³.­s®+¸d·W¯.Á%·E¸J´�Á�´E°s°�¶�²sÃ�¸dÂs²R½Z³a¶�·W²�³6·2®b²R´E»�¹�®2³.­s®�â<Â�¶_½6ã�´W±6±a·�½6¶y´E³m¶�·<²
·µ¸ ´W¿s¿�¯6®N±.±a®N±+Å+¶�³.­g³.­s®2¹�·s½b´E³a¶�·W²R±*¶�²o±a°R´W½Z®:½Z·W¯.¯.®N±m°R·W²R¿<¶�²sÃH³.·:³.­s®:½Z®Z¹�¹y±bÉ�Þ*®b³.¯a¶�®bÀW¶�²sÃH³.­s®:´W¿s¿�¯.®N±.±
¶y±:Á¾·W¯.®H½Z·WÁt°�¹�®
	�¶�²?³.­s®v±m®b²R±a®H³.­R´E³�¶�³�½b´E²0»�®{´o±�¶�Á¾°�¹�®gÁt®bÁt·W¯6Õ�´W½b½Z®N±.±:·<¯)Á�´NÕÒ¶�²�ÀW·E¹�ÀW®{´µ²



´<½b½Z®N±.±�³.·�±a®N½Z·W²R¿s´E¯.Õä·W¯:³.®b¯.³m¶_´µ¯.Õ�±a³.·<¯f´EÃW®:¶�¸2ÀW¶�¯.³6ÂR´P¹�Át®bÁt·W¯.ÕÒ¶_±�»R®Z¶�²sÃ�ÂR±m®N¿�É�ß�²0Á¾·!±a³:·E¸�·WÂs¯
¿<¶y±.½ZÂR±6±�¶�·W²5ÄRÅ+®�´W±6±aÂsÁt®2³.­R´E³�´P¹�¹á¿s´µ³f´�¶_±*¶�²HÁ�´P¶�²{Á¾®bÁt·W¯.ÕWÄs´P¹�³.­s·WÂsÃ<­5ÄR´W±+Å+®�Å+¶�¹�¹�±a®b®WÄR´�²!ÂsÁ:»R®b¯
·µ¸J³.­s®�¯6®b°s¯.®N±a®b²�³f´E³a¶�·W²R±�¿�·¾²s·W³�¯.®Z¹�ÕH·W²H³.­�¶y±�´<±.±aÂsÁt°s³a¶�·W²5É


WÂR½6­�´E²"´W½b½Z®N±.±t±a³6¯.ÂR½Z³.Âs¯.®H®b²R´E»�¹�®N±¾ÂR±t³6·o·<»s³f´P¶�²�³.­s®{½Z·<²!³a¶�ÃWÂs·<ÂR±t½Z®Z¹�¹_±gÇa´W±:Å+®Hã!²s·EÅ ³.­s®Z¶�¯
¹�·s½b´E³a¶�·W²R±'¶�²C±a°R´W½Z®EÐ�Å+¶�³.­s·<Âs³�­R´PÀW¶�²sÃ�³.·:®
	@´EÁ�¶�²s®:´P¹�¹J·E¸z³.­s®�½Z®Z¹�¹y±bÉ�¬*­s®b¯.®Z¸u·<¯.®WÄsÅ+®2Å+¶�¹�¹Jã!²s·EÅ�³6­s®
¶y¿�®b²�³a¶�³a¶�®N±+·E¸J³6­s®º½Z®Z¹�¹y±+³.­R´E³+½Z·WÁt°s¯a¶y±a®2´E²�·W»s¼a®N½Z³�³.­s®b¯6®b»!Õt®b²R´µ»�¹�¶�²sÃ�ÂR±'³.·)½Z·WÁ¾°�¹�®b³6®�³.­s®�¯.®N±a°�·W²R±a®
³6·)â<Âs®b¯.ÕvÌ�Å+¶�³.­{´µ²�¶�Á¾°�¹�¶y½6¶�³2¯.®b°s¯.®N±m®b²!³f´µ³a¶�·W²5É
ß�²H³.­s®2¯.®N±m³�·µ¸J³.­�¶y±�±a®N½Z³a¶�·W²5Ä@Å�®2¿<¶y±.½ZÂR±.±�´�²!ÂsÁ:»R®b¯
·µ¸*±aÂR½6­�´W½b½Z®N±.±�±a³.¯.ÂR½Z³6Âs¯.®N±bÉ 	�·�Å+®bÀW®b¯PÄ�»R®Z¸d·W¯.®t°s¯.·s½Z®b®N¿<¶�²sÃg¸uÂs¯.³6­s®b¯NÄ�Å+®tÅ+¶y±a­�³.·H°�·E¶�²!³�·WÂs³�³6­R´E³
³6­s®2¶�Át°�¹�¶y½6¶�³�¯.®b°s¯.®N±a®b²�³f´E³m¶�·<²o½Z·WÂ�¹y¿C´P¹y±a·�»R®t½6¹y´W±.±�¶��R®N¿�´W±�»R®Z¶�²sÃ [\p:nNqWXLlmi6nE^rXZe ´W±'¶�³º½6¹�®N´E¯m¹�Õg¹�®b²R¿s±
¶�³f±m®Z¹�¸�³.·H¯6®b³.¯a¶�®bÀ�´P¹�·<²o³6­s®t»R´W±�¶y±2·µ¸�ã�²s·�Å*¹�®N¿�Ã<®)·<²�¹�ÕC·E¸+³.­s®�½Z®Z¹�¹y±�¯f´E³.­s®b¯�³.­R´E²�³6­s®)·<»s¼�®N½Z³Z±bÉ�Ñ�®
±m­R´P¹�¹JÁ�´EãW®2ÂR±m®2·E¸á³6­�¶_±�½6­R´E¯f´W½Z³.®b¯m¶�ÖN´µ³a¶�·W²�¶�² 
W®N½Z³a¶�·W² �RÉ
¬+­s®�®
	!¶y±a³.®b²R½Z®�·E¸�´E²{´W½b½Z®N±.±�±a³.¯.ÂR½Z³6Âs¯.®º´�¹_±m·�®b²R´E»�¹�®N±�ÂR±+³.·�´µ²R±aÅ+®b¯*â<Âs®b¯.Õ � Å*¶�³6­H³.­s®�¶�Át°�¹�¶_½6¶�³

¯6®b°s¯.®N±a®b²�³f´E³a¶�·W²0´P¹�³.­s·WÂsÃW­ä¶�³�¶y±tâ<Â�¶�³6®�¶�²s®
�H½6¶�®b²�³NÉäß�²0°R´µ¯.³a¶y½ZÂ�¹y´E¯NÄ'ÃE¶�ÀW®b²Æ´µ²0·W»s¼a®N½Z³5<�ÄzÅ+®�Á:ÂR±a³
®
	s­R´EÂR±a³m¶�À<®Z¹�Õ¾®
	@´EÁ�¶�²s®�®bÀW®b¯.Õt½Z®Z¹�¹JÇ ¶ É ®WÉ�ÄE¹�·s½b´E³a¶�·W²�[s¶�²H±a°R´W½Z®EÐz´E²R¿t½6­s®N½.ã:¶�¸5³.­s®�´<¿s¿�¯.®N±.±'Å�­s®b¯.®�³6­s®
¶�²�¸d·W¯.Á�´µ³a¶�·W²o´E»�·WÂs³2³.­s®:·W»s¼a®N½Z³2´W±.±a·s½6¶y´E³.®N¿gÅ+¶�³.­ [
¶y±2±a³.·<¯.®N¿{½Z·W²�³f´P¶�²R±-<t´<±�¶�³Z±�À�´P¹�Âs®WÉ�¬+­�¶y±�Å+¶�¹�¹
»�®�³a¶�Át®bÙ�½Z·<²R±aÂsÁ:¶�²sÃv´<±'¶�³�Á�´PÕ�¯6®NâWÂ�¶�¯.®�³.­R´E³+Å+®2®
	@´EÁ�¶�²s®:´P¹�¹J³.­s®:½Z®Z¹�¹y±bÉ
¬+­s®b¯.®�´µ¯.®�Á�´E²�Õ:Å�´NÕs±z·µ¸5¹y´NÕ<¶�²sÃ:·WÂs³+³.­s®�´W¿s¿�¯.®N±6±a®N±+½Z·W¯.¯.®N±a°�·W²R¿<¶�²sÃt³.·�³.­s®�¹�·s½b´E³a¶�·W²R±'¶�²{±a°R´<½Z®

·µ¸�³.­s®�½Z®Z¹�¹y±�®N´W½6­�­R´PÀW¶�²sÃH¶�³f±�·EÅ�²�Á�´E°s°�¶�²sÃH¸dÂs²R½Z³a¶�·W²5É,
W·<Át®t·E¸+³.­s®tÁt·!±m³�¶�Á¾°R·W¯.³Z´E²!³2·<²s®N±�¸d·W¯
´�³aÅ+·WÙ�¿<¶�Át®b²R±�¶�·W²R´�¹�±a°R´W½Z®�´E¯6®�¶�¹�¹�ÂR±a³.¯f´µ³.®N¿g¶�² - ¶�ÃWÂs¯6®�Ì¾¸d·W¯�´E²�Ý � Ý�°R·W¯.³m¶�·<²�·E¸�³6­s®�±a°R´W½Z®WÉ:¬5·
¯6®b°R®N´E³NÄ<¶�²�®N±.±a®b²R½Z®WÄsÅ�­R´µ³�Å+®�´µ¯.®º¿�·µ¶�²sÃ�¶_±'°s¯.·EÀ<¶y¿<¶�²sÃ�´�Á�´E°s°�¶�²sÃ�¸d¯.·WÁ ³.­s®)*<Ù�¿<¶�Á¾®b²R±�¶�·W²R´P¹á±a°R´<½Z®
½Z·<²!³f´�¶�²�¶�²sÃ�³.­s®'¹�·�½b´E³m¶�·<²R±5·E¸R³6­s®�½Z®Z¹�¹y±
³.·�³6­s®�·W²s®bÙ�¿<¶�Át®b²R±�¶�·W²R´�¹�±a°R´W½Z®+·E¸s³.­s®�¯f´µ²sÃW®�·E¸�¶�²R¿�®
	tÀ�´P¹�Âs®N±
Ç ¶ É ®WÉ�Ä�¶�²!³6®bÃW®b¯f±ZÐ�³6·�´t³Z´E»�¹�®�Å�­s·!±m®�®b²�³.¯a¶�®N±�½Z·<²!³f´�¶�²g³.­s®�´W¿s¿�¯.®N±6±a®N±�Å�­s®b¯.®2¶�²�¸d·W¯.Á�´E³m¶�·<²o´E»�·WÂs³�³6­s®
½Z·<²!³.®b²�³f± ·E¸J³.­s®2½Z®Z¹�¹_±*¶y±�±a³.·<¯.®N¿�Éz¬+­s®�¯6®N±aÂ�¹�³+¶y±�´µ²H·W¯f¿�®b¯a¶�²sÃ:·E¸J³.­s®2±a°R´W½Z®WÄs´E²R¿�³6­s®º½ZÂs¯.À<®N±�±m­s·�Å�²
¶�² - ¶�Ã<Âs¯.®�Ìt´E¯.®2³6®b¯.Át®N¿ ^�`�nWkZXbl���}\}�[\T!q:kP|!YZVNXL^ É

(a) (b) (c)

(d) (e) (f)

��� 	�
���
������6*(
 ��
,1 
�� $?�(' ������� 8��"&(	5� &�
���.�
(� �(' 3!� � 
(��
(&($)1 ���(� 

	 ��� 3�
(�2� &7	 �-
,$+*(��3�16$2����&
� � � � ��� � 
#� $+� ��& �('�� 
(�"� 1
� *7��1Y
��J� 1 $ 
(� 
(�-
(&7$ � 1-�"& $%*7
 
�����
(��	Y� 
 ' $6� ���0&7
(�Y���+��� ����� ��� 3�
(���
� .���� ����	Y���2� �-
 ��� 3�
(�����+�����9����$2�!&5��� 3�
(�����+3��� �
#��&7�!	#"F� �".�
(��$6��� 3�
(�����Y
��
$ ��&7$0����	23!� �:	���&����
��� 3�
(�����0'
�)1D���"� ������� 3�
(� ;



¬+­s®�Á)Â�¹�³a¶y¿<¶�Át®b²R±�¶�·W²R´�¹�´E¯.¯f´PÕHÇd¶�ÉÊ®WÉ_Äs­R´PÀW¶�²sÃ�´t¿<¶�Át®b²R±�¶�·<²o®Nâ<ÂR´P¹J³6·t³.­s®)¿<¶�Át®b²R±�¶�·<²R´P¹�¶�³aÕg·E¸á³6­s®
±m°R´W½Z®+¶�²tÅ�­�¶y½6­�³.­s®�·W»s¼a®N½Z³f±z´E²R¿:³.­s®+®b²�ÀW¶�¯.·<²sÁt®b²!³+´E¯.®�®bÁ:»�®N¿s¿�®N¿�ÐJ¶y±'´E²�´W½b½Z®N±.±'±a³.¯.ÂR½Z³6Âs¯.®+Å�­�¶y½.­
Ãµ¶�À<®b²Ò´�½Z®Z¹�¹ ��´E³2´�¹�·s½b´E³a¶�·W² [
¶�²�±a°R´W½Z®:®b²R´E»�¹�®N±�ÂR±�³.·H½b´P¹y½ZÂ�¹_´µ³.®t³.­s®:´W¿s¿�¯.®N±.± �g½Z·W²!³Z´P¶�²�¶�²sÃH³6­s®
¶y¿�®b²�³a¶��R®b¯�·µ¸á³.­s®2·<»s¼�®N½Z³�´W±.±a·s½6¶y´E³.®N¿�Å+¶�³.­ �EÉá¬*­s®)´E¯.¯Z´NÕ�¶_±*·W²�¹�Õ{´t½Z·W²R½Z®b°s³.ÂR´P¹
Á)Â�¹�³a¶y¿<¶�Át®b²R±�¶�·W²R´�¹
±m³.¯.ÂR½Z³.Âs¯.®�Çd¶�³�¶_±�²s·W³:´�Á:Â�¹�³m¶_¿<¶�Át®b²R±�¶�·<²R´P¹�°s­�Õ�±�¶y½b´P¹+®b²!³m¶�³aÕg¶�²�Á¾®bÁt·W¯.Õ�Ð+¶�²�³.­s®�±a®b²R±a®�³.­R´E³�¶�³2¶y±
´¾Á�´E°s°�¶�²sÃH·E¸z³.­s®�¹�·�½b´µ³a¶�·W²R±�¶�²Ò±m°R´W½Z®�·E¸�³6­s®�½Z®Z¹�¹y±�¶�²�³.·H±a®NâWÂs®b²�³a¶y´P¹�´W¿s¿�¯.®N±.±m®N±�¶�²CÁt®bÁ¾·W¯.ÕWÉ�¬*­s®
´<½Z³.ÂR´P¹�´W¿s¿�¯.®N±6±a®N±�´E¯6®)·<»s³f´P¶�²s®N¿C»�Õo³6­s®�´E¯.¯f´PÕ{´W½b½Z®N±6±�¸dÂs²R½Z³a¶�·W²�Å�­�¶_½6­C¶y±�»R´W±a®N¿C·<²o³6­s®t®
	�³6®b²!³f±
·µ¸�³.­s®:À�´E¯a¶�·WÂR±2¿<¶�Át®b²R±�¶�·<²R±:Çd¶�ÉÊ®WÉ�Ä5½Z·�·W¯f¿<¶�²R´E³6®�´ 	�®N±ZÐZÉº¬*­s®�´µ¯.¯f´PÕv´<½b½Z®N±.±�¸uÂs²R½Z³m¶�·<²C¶y±�ÂR±aÂR´P¹�¹�Õo³6­s®
Á�´E°s°�¶�²sÃ�¸dÂs²R½Z³a¶�·W²0¸d·W¯:³.­s®g¯.·EÅ ·<¯f¿�®b¯:¶�¹�¹�ÂR±m³.¯f´E³.®N¿ ¶�²0¶�² - ¶�Ã<Âs¯.®oÌW´ÆÇ�´P¹�³.­s·WÂsÃW­5Ä+´E³:³a¶�Át®N±bÄ+³6­s®
½Z·µ¹�ÂsÁ¾²{·W¯f¿�®b¯*¶_±�´P¹y±a·�ÂR±a®N¿�ÐfÉ+¬+­�ÂR±�³.­s®�´µ¯.¯f´PÕt®b²R´E»�¹�®N±�ÂR±�³.·:¶�Át°�¹�®bÁt®b²�³2³.­s®�¶�Át°�¹�¶_½6¶�³�¯.®b°s¯.®N±a®b²sÙ
³Z´E³a¶�·W²�Å+¶�³.­H²s·t´W¿s¿<¶�³a¶�·W²R´P¹á±a³6·W¯f´EÃW®�®
	R½Z®b°s³+¸u·<¯�Å�­R´E³'¶_±*²s®b®N¿�®N¿�¸d·W¯+³.­s®�´E¯.¯f´PÕ���±�¿�®N±6½Z¯a¶�°s³.·W¯NÉ�¬*­s®
¿�®N±6½Z¯a¶�°s³.·W¯t½Z·W²�³f´P¶�²R±�³.­s®�»�·WÂs²R¿s±t´E²R¿ä®
	s³.®b²�³f±2·µ¸�®N´W½6­�·E¸�³.­s®v¿<¶�Át®b²R±�¶�·<²R±:Å�­�¶y½.­�´µ¯.®�ÂR±m®N¿ä³.·
¿�®
�R²s®�³.­s®�Á�´E°s°�¶�²sÃ�¸uÂs²R½Z³a¶�·W²�Çd¶�ÉÊ®WÉ�Äs³6­s®bÕ{¿�®b³.®b¯.Á:¶�²s®:³.­s®2À�´�¹�Âs®N±�·µ¸J¶�³f±�½Z·!®
�H½6¶�®b²�³f±ZÐ�±m·t³.­R´E³�³6­s®
´µ°s°s¯.·W°s¯a¶y´E³.®�´<¿s¿�¯.®N±.±�½b´E²H»�®)½b´P¹y½ZÂ�¹y´E³.®N¿gÃE¶�ÀW®b²g³.­s®�½Z®Z¹�¹���±+¹�·s½b´E³a¶�·W²Ü¶�²C±a°R´W½Z®WÉ
¬+­s®�´µ¯.¯f´PÕ2¶y±�½b´�¹�¹�®N¿�´ YanWT�eWUWpÔn<kfkZXb^Z^�^bcdYf|�kNcd|�YaX ´<±z³.­s®�´<¿s¿�¯.®N±.±z´W±.±m·�½6¶y´E³.®N¿�Å+¶�³.­�´�¹�·s½b´E³a¶�·W²:¶�²

±m°R´W½Z®�½b´E²�»R®�¯.®b³.¯a¶�®bÀW®N¿)¶�²H½Z·W²R±a³Z´E²!³'³a¶�Át®+¶�²R¿�®b°R®b²R¿�®b²�³�·E¸5³.­s®�²�ÂsÁ)»�®b¯+·E¸5®Z¹�®bÁ¾®b²!³f± ¶�²�³.­s®�´E¯.¯Z´NÕ
´µ²R¿�¿�·!®N±m²��Ê³�¯.®Nâ<Â�¶�¯.®H±a®N´E¯f½6­5É,��·W³6®t³.­R´E³2Å+®�½Z·WÂ�¹y¿ä±a³.·W¯6®t³.­s®t·W»@¼�®N½Z³�¶_¿�®b²�³a¶��R®b¯ <¾¶�²ä³.­s®�´E¯.¯Z´NÕ
®Z¹�®bÁt®b²�³�¶�³Z±a®Z¹�¸z¶�²R±m³.®N´W¿H·µ¸á´P¹�¹�·�½b´E³m¶�²sÃ{´:±a®b°R´µ¯f´E³.®�´W¿s¿�¯6®N±.± �¾¸d·W¯�<�³6­s®b¯.®b»!Õ{±6´NÀ<¶�²sÃ�±a·WÁ¾®�±a°R´W½Z®WÉ
¬+­s®�´E¯6¯f´PÕ2¶y±�´E²¾¶�Át°�¹�¶_½6¶�³�¯.®b°s¯.®N±a®b²�³f´E³m¶�·<²�»�®N½b´EÂR±a®2Å+®�­R´PÀW®�²s·W³'®
	�°�¹�¶y½6¶�³a¹�Õo´EÃWÃ<¯.®bÃ!´E³.®N¿¾´P¹�¹=³6­s®

½Z·<²!³a¶�ÃWÂs·<ÂR±�½Z®Z¹�¹y±+³.­R´E³�½Z·WÁ¾°s¯a¶y±a®º´�°R´E¯.³a¶y½ZÂ�¹y´E¯+·W»s¼a®N½Z³NÉz¬+­s®bÕt½b´E²�»R®�·W»s³f´P¶�²s®N¿¾ÃE¶�ÀW®b²�´�°R´E¯.³a¶y½ZÂ�¹y´E¯
½Z®Z¹�¹��g´E³v´�¹�·s½b´E³a¶�·W² [�¶�²�±m°R´W½Z®C»R®Z¹�·W²sÃE¶�²sÃ�³6·�·W»@¼�®N½Z³�<�»�Õ�¯6®N½ZÂs¯f±�¶�ÀW®Z¹�Õ�´W½b½Z®N±.±�¶�²sÃ0³.­s®�´E¯.¯Z´NÕ
®Z¹�®bÁt®b²�³f±+½Z·W¯.¯6®N±a°R·W²R¿<¶�²sÃ:³.·�³.­s®�¹�·s½b´E³a¶�·W²R± ¶�²v±m°R´W½Z®�³6­R´E³�´E¯6®�´W¿P¼.´W½Z®b²!³'³.·5[ ´E²R¿t½6­s®N½.ã<¶�²sÃ:¶�¸J³.­s®bÕ
´µ¯.®�´W±.±m·�½6¶y´E³.®N¿ÒÅ+¶�³.­�·<»s¼�®N½Z³�<�É{¬+­�¶y±�°s¯.·�½Z®N±6±�¶y±�ã!²s·EÅ�²0´W±�¿�®b°s³6­sÙ �R¯f±a³)½Z·<²s²s®N½Z³.®N¿0½Z·WÁt°�·W²s®b²!³
¹y´E»�®Z¹�¶�²sÃCÇ�®WÉÊÃRÉ�Ä�Ë�Ì � ÏdÐZÉ
ß�²�³.®b¯.®N±m³a¶�²sÃE¹�ÕWÄº¿�®b°s³6­sÙ �R¯f±a³{½Z·W²s²s®N½Z³.®N¿�½Z·WÁt°R·<²s®b²!³¾¹y´E»R®Z¹�¶�²sÃ�½Z·WÂ�¹y¿�´�¹_±m·0»R®CÂR±a®N¿?³.·�´E²R±mÅ�®b¯

â<Âs®b¯.Õ � ®
�v½6¶�®b²!³m¹�ÕäÅ+¶�³.­0´E²�¶�Á¾°�¹�¶y½6¶�³H¯.®b°s¯.®N±m®b²!³f´µ³a¶�·W²C¶�¸ºÅ+®�´<¿s¿�´C¿s´E³f´g±a³.¯.ÂR½Z³6Âs¯.®�±aÂR½6­�´W±�´µ²
¶�²R¿�®
	"·W²�³.­s®C·W»@¼�®N½Z³f±vÇ�®WÉÊÃRÉ�Ä+´�³f´E»�¹�®C·E¸�·W»s¼a®N½Z³.Ù\¹�·�½b´µ³a¶�·W²"°R´P¶�¯f±tÅ�­s®b¯.® }�UPkfn<cd[yUWT ¶y±�·W²s®{·E¸�³6­s®
¹�·s½b´E³a¶�·W²R±v¶�²�±a°R´<½Z®�³.­R´E³H½Z·WÁt°s¯a¶y±a® U!i\jbXfkPc ÐfÉÔ¬+­�ÂR±�ÃE¶�ÀW®b²�´µ²�·<»s¼�®N½Z³�<äÅ+®{ÂR±a®�³.­s®g¶�²R¿�®
	1³.·
�R²R¿C´�¹�·�½b´E³m¶�·<²C¶�²Ò±m°R´W½Z®:³.­R´E³�¶_±�°R´E¯.³�·E¸ <�´E²R¿H³.­s®b²�°s¯.·�½Z®b®N¿gÅ+¶�³.­C³.­s®t¿�®b°s³.­sÙ �R¯Z±a³�½Z·W²s²s®N½Z³.®N¿
½Z·<Át°R·W²s®b²�³+¹y´E»�®Z¹�¶�²sÃ{´W±*»R®Z¸d·W¯.®WÉ�¬+­�¶y±*¶�²R¿�®
	o¿�·!®N±�²s·W³+Á�´EãW®2ÂR±m®2·E¸á³6­s®�±a°R´E³a¶y´P¹á½Z·EÀW®b¯Z´EÃW®�·E¸á³6­s®
·<»s¼�®N½Z³Z±�´E²R¿�³.­�ÂR±2¶�³t½b´E²ä»R®¾¶�Át°�¹�®bÁt®b²!³6®N¿0ÂR±�¶�²sÃ�½Z·W²�ÀW®b²!³m¶�·<²R´P¹�±a®N´E¯f½6­�¶�²sÃo³6®N½.­s²�¶yâ<Âs®N±t±aÂR½6­Æ´W±
­R´<±a­�¶�²sÃoË ��U Ï�É�ß�²{³.­�¶y±�½b´W±a®WÄsÅ+®2Å+¶�¹�¹á²s®b®N¿ZV�Ç X Ð�´W¿s¿<¶�³a¶�·W²R´P¹�±a°R´W½Z®�¸u·W¯�³.­s®�¶�²R¿�®
	oÅ�­s®b¯.®�Xg¶y±�³6­s®
²�ÂsÁ:»R®b¯�·µ¸ ¿<¶��5®b¯.®b²�³�·W»s¼a®N½Z³f±bÉzÑ�®�¿�·t²s·W³�¿<¶y±.½ZÂR±.±�±aÂR½6­H¶�²R¿�®
	s®N±�­s®b¯.®WÉ

>+¸�½Z·WÂs¯f±m®WÄNÅ+®�½Z·WÂ�¹y¿�´�¹_±m·�´E²R±aÅ+®b¯Jâ<Âs®b¯.Õ2Ì+Å+¶�³.­)´µ²2®
	�°�¹�¶y½6¶�³z¯.®b°s¯.®N±a®b²�³f´E³a¶�·W²2»�Õ2´W¿s¿<¶�²sÃº´E²�¶�²R¿�®
	
Å�­�¶_½6­�´W±.±m·�½6¶y´E³.®N±�·W»s¼a®N½Z³f±�Å+¶�³.­ä¹�·�½b´E³m¶�·<²R±�¶�²�±a°R´W½Z®CÇ ¶ É ®WÉ�Äz­R´PÀW¶�²sÃ�³6­s®t¸d·W¯.Á ¹�·�½b´µ³a¶�·W²sÙd·W»s¼a®N½Z³f±ZÐfÉ
	�·EÅ+®bÀW®b¯NÄs³.­�¶y±�Å+·WÂ�¹y¿{¯6®NâWÂ�¶�¯.® V:Ç��EÐ�´W¿s¿<¶�³a¶�·W²R´P¹�±a°R´W½Z®�¸u·<¯�³.­s®�¶�²R¿�®
	oÅ�­s®b¯.®���¶y±�³.­s®�²�ÂsÁ:»R®b¯�·E¸
½Z®Z¹�¹y±bÉ+¬+­s®-V:Ç��µÐJ»R·<Âs²R¿H´W±.±aÂsÁt®N± ³.­R´E³'·W²�¹�Õ�·W²s®�·W»s¼a®N½Z³z¶y±+´W±.±m·�½6¶y´E³.®N¿¾Å+¶�³.­�®N´W½6­v½Z®Z¹�¹�É�ß ¸JÅ+®�³Z´EãW®
¶�²�³.·)´<½b½Z·WÂs²!³+³.­R´µ³�´�½Z®Z¹�¹á½Z·<Â�¹_¿¾»R®�´<±.±a·s½6¶_´µ³.®N¿tÅ*¶�³6­�Át·<¯.®�³.­R´E²�·W²s®�·<»s¼�®N½Z³PÄ!³6­s®b²�³.­s®�´W¿s¿<¶�³a¶�·W²R´P¹
±m³.·W¯f´EÃ<®�²s®b®N¿�®N¿�¶y±6V:Ç X��EÐ ¶�¸=Å+®�´<±.±aÂsÁt® X�·<»s¼�®N½Z³Z±bÉ 
E¶�²R½Z®�³.­s®�²!ÂsÁ:»�®b¯�·E¸J½Z®Z¹�¹y±���¶y± ÂR±aÂR´P¹�¹�Õ�Á:ÂR½6­
Ã<¯.®N´E³.®b¯
³.­R´E²:³.­s®+²�ÂsÁ)»�®b¯�·E¸�·W»s¼a®N½Z³f± XJÄ<³.­s®�´W¿s¿<¶�³a¶�·W²t·E¸5´E²�¶�²R¿�®
	�³.·�³.­s®�®
	s°�¹�¶y½6¶�³+¯.®b°s¯.®N±a®b²�³f´E³m¶�·<²
¶y±
²s·W³�´<±
°s¯f´W½Z³a¶y½b´P¹�´W± ®
	s³.®b²R¿<¶�²sÃ�³.­s®+¶�Át°�¹�¶y½6¶�³+¯.®b°s¯.®N±a®b²�³f´E³a¶�·W²:Å+¶�³.­�´E²�¶�²R¿�®
	t·E¸�³.­s®'¸u·<¯.Á�·<»s¼�®N½Z³6Ù
¹�·s½b´E³a¶�·W²{´W±+¿�®N±.½Z¯m¶�»�®N¿{´E»�·EÀW®WÉz¬+­!ÂR± ¶�³�Å+·WÂ�¹y¿�´E°s°R®N´E¯�³.­R´E³�³6­s®�¶�Á¾°�¹�¶y½6¶�³�¯.®b°s¯.®N±a®b²�³f´E³a¶�·W²�¶y±'Át·W¯6®
ÂR±m®Z¸uÂ�¹�¸d¯.·WÁ ³.­s®�°R·E¶�²�³�·E¸JÀ<¶�®bÅ�·E¸5×R®
	�¶�»�¶�¹�¶�³aÕ{Å�­s®b²H³Z´EãW¶�²sÃt±a³.·<¯f´EÃW®�¯.®Nâ<Â�¶�¯6®bÁt®b²!³Z±'¶�²H³.·t´W½b½Z·WÂs²�³NÉ
¬+­s®¾¶�Át°�¹�¶_½6¶�³�¯.®b°s¯.®N±a®b²�³f´E³m¶�·<²�½b´E²�»�®t¶�Át°�¹�®bÁt®b²�³.®N¿äÅ+¶�³.­0´W½b½Z®N±.±�±a³.¯.ÂR½Z³.Âs¯6®N±2·W³.­s®b¯�³.­R´E²�³6­s®

´µ¯.¯f´PÕWÉo¬*­�¶_±)¶_±:´E²ä¶�Át°�·W¯.³f´µ²!³:½Z·W²R±�¶y¿�®b¯f´E³a¶�·W²?Å�­s®b²äÁ�´E²�Õ�·E¸�³.­s®H½Z®Z¹�¹y±�´E¯6®�²s·W³�¶�²�´E²�Õ�·E¸�³6­s®
·<»s¼�®N½Z³Z±�Çd¶�ÉÊ®WÉ�Ä'³.­s®bÕ�´E¯.®g®bÁt°s³aÕRÐZÉ�¬+­s®g°s¯.·W»�¹�®bÁÈ¶_±�³6­R´E³tÂR±�¶�²sÃä³.­s®o´E¯6¯f´PÕÆ´W½b½Z®N±6±�±a³6¯.ÂR½Z³.Âs¯.®�¶y±
Å�´W±m³.®Z¸uÂ�¹
·E¸�±a³.·W¯Z´EÃW®)´<±�³.­s®t´E¯6¯f´PÕH¯.®NâWÂ�¶�¯.®N±2´µ²o®Z¹�®bÁt®b²�³�¸d·W¯�®N´<½.­�½Z®Z¹�¹�¯.®bÃ!´E¯Z¿<¹�®N±6±�·E¸�Å�­s®b³6­s®b¯�·W¯



²s·<³�³.­s®2½Z®Z¹�¹�¶y±+´W±.±m·�½6¶y´E³.®N¿¾Å+¶�³.­H´E²�Õ)·µ¸=³6­s®�·W»@¼�®N½Z³f±LÉJß�²�³6­�¶_±+½b´W±m®WÄ!Å+®�½6­s·�·!±a®�·W²�¹�Õt³.·�ã<®b®b°�³.¯Z´W½.ã
·µ¸J³.­s®�²s·<²sÙd®bÁt°s³aÕv½Z®Z¹�¹y±bÉ
Ñ�®:­R´PÀW®�³aÅ+·�Å*´PÕs±+³.·�°s¯.·s½Z®b®N¿�É�¬+­s® �R¯f±a³�¶y±2³.·�ÂR±a®:·W²s®�·µ¸*´¾²!ÂsÁ:»R®b¯2·µ¸�Á)Â�¹�³a¶y¿<¶�Át®b²R±�¶�·W²R´�¹

´<½b½Z®N±.±�±a³6¯.ÂR½Z³.Âs¯.®N±'±aÂR½.­�´W±�´�°R·E¶�²�³�â<ÂR´W¿�³.¯.®b®WÄ<ã!Ù�¿¾³.¯.®b®WÄ�����â<ÂR´W¿�³.¯.®b®WÄ<®b³f½EÉz´W±�¿�®N±6½Z¯a¶�»R®N¿¾¶�²oË�Ì��EÏ�É
¬*­s®�±m®N½Z·W²R¿Ü¶_±�³6·�Á�´µãW®�ÂR±a®:·E¸�·<²s®)·µ¸�³.­s®:·W¯f¿�®b¯a¶�²sÃ!±�·E¸*±m°R´W½Z®t±a­s·EÅ�²H¶�² - ¶�ÃWÂs¯.®tÌt³6·�·W»s³Z´P¶�²Ò´
Á�´E°s°�¶�²sÃ�¸u¯.·<Á ³.­s®:²s·W²sÙd®bÁt°s³aÕo½Z·W²�³a¶�ÃWÂs·WÂR±2½Z®Z¹�¹y±2³6·H³.­s®�¶�²�³.®bÃW®b¯Z±bÉ�¬+­s®:¯.®N±aÂ�¹�³�·E¸�³.­s®:Á�´E°s°�¶�²sÃ
±m®b¯.ÀW®N±z´W± ³.­s®+¶�²R¿�®
	t¶�²�·<²s®�·E¸�³6­s®+¸ ´µÁ:¶�¹�¶y´E¯+³.¯6®b®bÙ\¹�¶�ãW®2´W½b½Z®N±.±'±a³.¯.ÂR½Z³6Âs¯.®N±'Ç�®WÉÊÃRÉ_ÄE»�¶�²R´µ¯.Õ�±a®N´E¯Z½.­:³.¯.®b®WÄ
¯Z´E²sÃW®2³.¯.®b®WÄ����
Ùd³6¯.®b®WÄs®b³f½EÉ�Ð:³.·�±m³.·W¯.®2³.­s®:´W¿s¿�¯.®N±.±�Å�­�¶y½6­H¶�²R¿<¶y½b´E³.®N±�³.­s®�°s­!Õs±�¶y½b´P¹
¹�·s½b´E³a¶�·W²CÅ�­s®b¯6®
³6­s®t¶�²�¸d·W¯.Á�´E³m¶�·<²Æ´E»�·WÂs³�³6­s®�·W»@¼�®N½Z³t´W±.±m·�½6¶y´E³.®N¿�Å+¶�³.­ä³.­s®¾¹�·s½b´E³a¶�·W²ä¶�²0±a°R´W½Z®{½Z·W¯6¯.®N±a°R·<²R¿<¶�²sÃ�³.·
³6­s®2²s·W²sÙd®bÁt°s³aÕv½Z®Z¹�¹
¶y±�±a³6·W¯.®N¿�É

�+¢
	 �.§�ª�� "

Û�²{´P¹�³.®b¯.²R´E³a¶�ÀW®2½6¹y´W±.±+·µ¸J¯.®b°s¯.®N±a®b²�³f´E³m¶�·<²R±�·µ¸=³6­s®2·W»s¼a®N½Z³f±�´E²R¿¾³.­s®Z¶�¯�®b²�ÀW¶�¯.·<²sÁt®b²!³+¯.®bÁ¾·�À<®N±�³6­s®
±m³a¶�°sÂ�¹_´µ³a¶�·W²�³6­R´E³�½Z®Z¹�¹_±�Á�´Eã<¶�²sÃgÂs°�³6­s®t·W»s¼a®N½Z³)½Z·E¹�¹�®N½Z³a¶�·W²ä»R®�·E¸�´HÂs²�¶�³)±�¶�Öb®H´E²R¿�°R®b¯.Á�¶�³Z±2³.­s®Z¶�¯
±�¶�Öb®N±�³6·�ÀE´E¯.ÕWÉ2¬+­s®:¯.®N±aÂ�¹�³a¶�²sÃo½Z®Z¹�¹y±�´µ¯.®�³.®b¯6Át®N¿ ib}�UNkL�N^ ´E²R¿C´E¯.®�ÂR±mÂR´P¹�¹�ÕC¯.®N½Z³Z´E²sÃWÂ�¹y´E¯2Å+¶�³.­�±�¶y¿�®N±
°R´µ¯f´P¹�¹�®Z¹�³.·g³.­s®v½Z·�·W¯f¿<¶�²R´E³6®�´�	s®N±:Ç�³.­�¶y±�¶y±�´W±6±aÂsÁt®N¿Ò¶�²ä·WÂs¯:¿<¶_±6½ZÂR±.±�¶�·W²0Âs²�¹�®N±.±�®
	�°�¹�¶y½6¶�³a¹�Õ�±a³f´E³6®N¿
·<³.­s®b¯.Å+¶y±a®EÐfÉz¬+­s®2À<·E¹�ÂsÁt®:Ç�®WÉÊÃRÉ_Ä!´E¯.®N´º¶�²{³aÅ+·)¿<¶�Át®b²R±�¶�·W²R±ZÐ'·E¸J³.­s®2»�¹�·s½.ãs±+²s®b®N¿�²s·W³+»R®�´µ²�¶�²�³.®bÃW®b¯
Á:Â�¹�³a¶�°�¹�®�·µ¸�³.­R´E³
·E¸�³.­s®+Âs²�¶�³6Ù�±�¶�Öb®�½Z®Z¹�¹y±bÄs´P¹�³.­s·<ÂsÃW­:³.­�¶y±
¶y±z·E¸d³.®b²:³.­s®�½b´W±a®WÉ?>�»R±a®b¯6ÀW®+³.­R´E³zÅ�­s®b²t³6­s®
À<·E¹�ÂsÁt®N±�·µ¸á³.­s®�»�¹�·�½6ã�±�´E¯.®�¶�²!³.®bÃ<®b¯�Á:Â�¹�³a¶�°�¹�®N±�·E¸á³6­R´E³�·µ¸á³.­s®�Âs²�¶�³.Ù�±�¶�Öb®t½Z®Z¹�¹y±bÄ�³6­s®b²{Å+®�­R´PÀW®2³aÅ+·
¹�®bÀW®Z¹y±�·E¸á´EÃ<ÃW¯.®bÃ!´E³m¶�·<²t¶�²{³6­s®�±a®b²R±a®2³.­R´E³�´E²H·<»s¼�®N½Z³�½Z·W²R±�¶y±a³f±+·µ¸á´E²{´EÃWÃ<¯.®bÃ!´E³a¶�·W²�·E¸J»�¹�·s½.ãs±�Å�­�¶y½.­
´µ¯.®2³.­s®bÁ�±a®Z¹�ÀW®N±�´EÃWÃ<¯.®bÃ!´E³a¶�·W²R±*·E¸ ½Z®Z¹�¹y±bÉ�Ñ�®)´W±6±aÂsÁt®�³6­R´E³�´P¹�¹J³.­s®:½Z®Z¹�¹_±�¶�²�´:»�¹�·s½.ãg»R®Z¹�·W²sÃH³.·t³6­s®
±6´EÁt®:·W»s¼a®N½Z³�·W¯2·<»s¼�®N½Z³Z±bÉ:ß�²ä·W³.­s®b¯2Å+·W¯f¿s±LÄ5³.­s®�±�¶�³6ÂR´E³a¶�·W²�³.­R´µ³�±a·WÁt®t·µ¸�³.­s®�½Z®Z¹�¹y±�¶�²�³.­s®¾»�¹�·s½6ã
»�®Z¹�·W²sÃ�³6·)·<»s¼�®N½Z³ < Ó Å�­�¶�¹�®:³.­s®2·W³6­s®b¯f±+»R®Z¹�·W²sÃ�³.·:·W»s¼a®N½Z³ <�
�Ç�´E²R¿�²s·<³�³.· < Ó Ðz¶y±�²s·W³�´P¹�¹�·EÅ+®N¿�É¬+­s®2½Z·E¹�¹�®N½Z³a¶�·W²{·E¸5»�¹�·s½.ãs± ¶_±'ÂR±aÂR´�¹�¹�ÕH´�¯.®N±aÂ�¹�³+·E¸J´�±a°R´W½Z®2¿�®N½Z·WÁt°�·!±�¶�³a¶�·W²H°s¯.·s½Z®N±.±'Å+¶�³.­H´�±a®b³'·E¸
¯6Â�¹�®N±�³6­R´E³�Ã<Â�¶_¿�®�¶�³PÉº¬*­s®b¯.®t´E¯.®:Á�´E²�ÕH°R·!±6±�¶�»�¹�®�¿�®N½Z·WÁt°R·�±�¶�³a¶�·W²R±bÉ�Ñ�­s®b²C³.­s®:¿�®N½Z·WÁt°�·!±�¶�³a¶�·W²C¶y±
¯6®N½ZÂs¯f±�¶�ÀW®WÄEÅ+®+­R´NÀ<®�³.­s®�±�¶�³.ÂR´E³m¶�·<²)³6­R´E³J³6­s®*¿�®N½Z·<Át°R·!±�¶�³m¶�·<²t·�½b½ZÂs¯Z± ¶�²�±a³f´EÃW®N±
´E²R¿�·E¸d³.®b²5ÄW´P¹�³.­s·WÂsÃ<­
²s·<³�´P¹�Å*´PÕs±bÄE³.­s®�¯6®N±aÂ�¹�³f±z·E¸�³.­s®�±a³Z´EÃW®N± ¸d·W¯.ÁÔ´2½Z·W²�³f´P¶�²sÁt®b²�³�­�¶�®b¯f´E¯Z½.­�ÕWÉ�¬+­�¶y±zÁ¾®N´E²R±z³.­R´µ³�´�»�¹�·s½6ã
�Ü·W»s³f´P¶�²s®N¿ ¶�²�±a³f´µÃW®���¶y±{¿�®N½Z·WÁ¾°R·!±a®N¿ ¶�²�³.·�´0±a®b³�·E¸)»�¹�·s½.ãs±����{³.­R´E³H±a°R´E²"³.­s®�±.´EÁ¾®o±a°R´W½Z®WÉ
� ¹�·s½.ãs±
����´µ¯.®WÄ<¶�²H³6Âs¯.²5Äs¿�®N½Z·WÁt°R·�±a®N¿¾¶�²{±a³f´EÃW®���� � ÂR±�¶�²sÃt³6­s®º±.´µÁt®º¿�®N½Z·<Át°R·!±�¶�³m¶�·<²{¯.Â�¹�®WÉ&
W·WÁ¾®
¿�®N½Z·<Át°R·!±�¶�³m¶�·<²�¯6Â�¹�®N±¾¯.®N±a³6¯a¶y½Z³t³.­s®{°�·!±.±�¶�»�¹�®�±�¶�Öb®N±H´E²R¿0±a­R´E°�®N±t·µ¸�³.­s®H»�¹�·�½6ã�±�´W±¾Å+®Z¹�¹2´W±:³.­s®Z¶�¯
°�¹y´W½Z®bÁ¾®b²!³�¶�²o±a°R´W½Z®WÉ 
W·WÁt®2®
	R´EÁt°�¹�®N±+¶�²R½6¹�ÂR¿�®Wå

� ½Z·W²sÃW¯.Âs®b²�³�»�¹�·�½6ãs±�´E³�®N´W½.­{±m³f´EÃW®
� ±�¶�Á:¶�¹_´µ¯2»�¹�·s½6ã�±�´E³�´P¹�¹á±a³f´µÃW®N±
� ´P¹�¹J»sÂs³�·<²s®�±�¶y¿�®�·E¸�´:»�¹�·�½6ã{´E¯.®2Âs²�¶�³.Ù�±�¶�Öb®N¿
� ´P¹�¹á±�¶y¿�®N±�·E¸á´:»�¹�·s½.ã{´µ¯.®2·E¸z®NâWÂR´P¹z±�¶�Öb®
� ´P¹�¹á±�¶y¿�®N±�·E¸J®N´W½6­{»�¹�·s½.ã{´µ¯.®�°�·EÅ�®b¯Z±+·E¸z³�Å+·
� ®b³f½EÉ

>�³6­s®b¯�¿�®N½Z·WÁt°R·�±�¶�³a¶�·W²�¯6Â�¹�®N±�¿<¶y±a°R®b²R±a®�Å+¶�³.­�³6­s®)¯6®NâWÂ�¶�¯.®bÁt®b²�³�³6­R´E³2³.­s®:»�¹�·�½6ã�±�»R®t¯6®N½Z³f´E²sÃWÂ�¹y´E¯NÄ
Å�­�¶�¹�®�±m³a¶�¹�¹+·W³.­s®b¯f±2¿�·H²s·<³2¯.®NâWÂ�¶�¯.®¾³.­R´E³�³.­s®bÕ{»�®t·W¯.³.­s·<ÃW·W²R´P¹�É2ß�²�´W¿s¿<¶�³a¶�·W²5Ä
³.­s®:»�¹�·�½6ã�±�Á�´PÕH»R®
¿<¶y±\¼a·E¶�²�³2·W¯2»R®t´P¹�¹�·EÅ�®N¿Ò³.·�·EÀW®b¯m¹_´µ°5É��z¹�®N´E¯a¹�ÕWÄ5³6­s®�½6­s·E¶y½Z®:¶y±�¹y´E¯.ÃW®WÉ�ß�²C³.­s®�¸d·E¹�¹�·�Å*¶�²sÃ�Ä5Å+®:»s¯a¶�®Z×RÕ
®
	s°�¹�·W¯.®:±a·WÁt®2·E¸
³.­s®N±a®)¿�®N½Z·<Át°R·!±�¶�³m¶�·<²{°s¯.·s½Z®N±.±a®N±bÉ
¬+­s®+±�¶�Át°�¹�®N±a³á¿�®N½Z·<Át°R·!±�¶�³m¶�·<²)¯6Â�¹�® ¶y±5·W²s®z³6­R´E³5°R®b¯6Á:¶�³f±J´µÃWÃW¯.®bÃ!´µ³a¶�·W²�·µ¸!¶y¿�®b²�³a¶y½b´P¹�¹�Õ�ÙdÀ�´�¹�Â�®N¿t½Z®Z¹�¹y±

¶�²�·<²�¹�Õ�·W²s®�¿<¶�Át®b²R±�¶�·W²5É�ß�³:´W±.±�¶�ÃW²R±�´�°s¯a¶�·W¯a¶�³aÕC·W¯f¿�®b¯a¶�²sÃC³.·H³.­s®tÀE´E¯a¶�·WÂR±�¿<¶�Á¾®b²R±�¶�·W²R±t´E²R¿C³6­s®b²
�(	s®N±'³.­s®�½Z·�·W¯f¿<¶�²R´E³.®�À�´�¹�Âs®N±*·E¸J´P¹�¹=»sÂs³+·W²s®�·E¸5³.­s®�¿<¶�Át®b²R±�¶�·<²R±bÄ�±6´NÕ��6Ä!´E²R¿¾³.­s®b²�À�´E¯a¶�®N±'³.­s®�À�´P¹�Âs®



·µ¸á³.­s®������t½Z·!·W¯Z¿<¶�²R´µ³.®t´E²R¿{´EÃ<ÃW¯.®bÃ!´E³6®N±�´�¹�¹�´W¿P¼.´W½Z®b²�³º½Z®Z¹�¹y±2»�®Z¹�·<²sÃE¶�²sÃH³.·�³6­s®)±.´EÁ¾®�·W»s¼a®N½Z³+¶�²�³.·v´
·<²s®bÙ�¿<¶�Á¾®b²R±�¶�·W²R´P¹�»�¹�·�½6ã�É�¬+­�¶y±�³.®N½6­s²�¶yâWÂs®�¶y±�½Z·WÁtÁt·W²�¹�ÕHÂR±a®N¿v¶�²H¶�Á�´EÃW®�°s¯.·s½Z®N±.±�¶�²sÃv´µ°s°�¹�¶y½b´E³m¶�·<²R±
Å�­s®b¯.®{³.­s®g¶�Á�´EÃ<®H¶y±H¿�®N½Z·WÁt°�·!±a®N¿ ¶�²!³.·ä¯.·EÅ�±¾Å�­�¶y½.­�´E¯6®o±.½b´E²s²s®N¿ ¸d¯.·WÁ$³6·W°�³.·ä»R·<³.³.·WÁ{Ä�´µ²R¿
®N´<½.­g¯.·EÅ"¶y±2±.½b´E²s²s®N¿Ü¸u¯6·WÁÚ¹�®Z¸d³�³6·�¯a¶�ÃW­�³�Å�­�¶�¹�®�´EÃWÃW¯.®bÃ�´E³a¶�²sÃ�´P¹�¹�´W¿P¼m´<½Z®b²!³�°�¶�	�®Z¹y±2Å*¶�³6­o³6­s®)±.´EÁ¾®
ÀE´P¹�Âs®:¶�²!³6·o´�»�¹�·�½6ã�Ét¬+­s®t´EÃWÃW¯.®bÃ�´E³a¶�·W²H¶�²�³.·{·<²s®bÙ�¿<¶�Á¾®b²R±�¶�·W²R´P¹�»�¹�·�½6ã�±º¶y±�³.­s®t»R´W±�¶y±�·E¸ Yf|�TR}�XPT!qWc\x
XPTRkZUNeW[\T!q Ë�ÌWÌPÏ�É 
E¶�Á�¶�¹y´E¯2³6®N½.­s²�¶yâ<Âs®N±�´E¯6®�´E°s°�¹�¶_½b´µ»�¹�®¾³.·:­�¶�Ã<­s®b¯.Ù�¿<¶�Át®b²R±�¶�·W²R´P¹�¿s´E³Z´sÉ
¬+­s®�¿�¯f´PÅ�»R´<½.ãt·µ¸á³.­s®2¿�®N½Z·WÁt°�·!±�¶�³a¶�·W²Ü¶�²�³.·t·<²s®bÙ�¿<¶�Á¾®b²R±�¶�·W²R´P¹z»�¹�·s½6ã�±�¿�®N±6½Z¯a¶�»R®N¿C´E»R·EÀW®�¶y±�³6­R´E³

´�¹�¹�»sÂs³t·W²s®{±�¶y¿�®{·µ¸º®N´W½6­0»�¹�·�½6ã0Á:ÂR±a³t»�®H·E¸ºÂs²�¶�³�Å+¶y¿�³.­5É�¬+­s®gÁt·!±a³:ÃW®b²s®b¯Z´P¹º¿�®N½Z·WÁt°�·!±�¶�³a¶�·W²
¯6®bÁt·EÀW®N±�³.­�¶y± ¯.®N±a³.¯a¶y½Z³a¶�·W²:´P¹�·W²sÃ2´P¹�¹�·E¸R³6­s®�¿<¶�Át®b²R±�¶�·W²R±bÄ<³.­s®b¯.®b»�Õ�°�®b¯.Á:¶�³.³a¶�²sÃ�´EÃ<ÃW¯.®bÃ!´E³m¶�·<²�´P¹�·W²sÃº´�¹�¹
¿<¶�Át®b²R±�¶�·<²R±bÉzß�²:·W³6­s®b¯JÅ+·W¯f¿s±LÄN³.­s®�¿�®N½Z·WÁ¾°R·!±�¶�³a¶�·W²�¶_±z´µ¯.»�¶�³.¯f´E¯.ÕWÉ
¬+­s®+»�¹�·�½6ã�±
²s®b®N¿�²s·W³
»R®�Âs²�¶�¸d·W¯.Á
·<¯�±�¶�Á:¶�¹y´E¯NÉ+¬+­s®�·W²�¹�Õ�¯.®Nâ<Â�¶�¯.®bÁt®b²�³+¶y±+³.­R´E³'³.­s®�»�¹�·s½6ã�±�±m°R´E²�³6­s®�±a°R´W½Z®�·E¸J³.­s®�®b²!À<¶�¯.·W²sÁt®b²�³NÉzÑ�®
´<±.±aÂsÁt®t³6­R´E³�³.­s®¾»�¹�·s½6ã�±:´E¯.®�¿<¶_±u¼�·E¶�²�³t´P¹�³.­s·WÂsÃW­ä³.­�¶y±2²s®b®N¿ä²s·W³�»R®�³.­s®�½b´W±m®WÉ�Ñ�®v´P¹y±a·C´W±.±aÂsÁ¾®
³6­R´E³+³.­s®�»�¹�·s½.ãs±�´µ¯.®�¯.®N½Z³Z´E²sÃWÂ�¹y´E¯�´W±*Å�®Z¹�¹�´W±+·W¯6³.­s·WÃW·W²R´�¹ ´�¹�³6­s·WÂsÃW­{´EÃ!´�¶�²g³.­�¶y±+¶y±�²s·W³�´E»R±m·E¹�Âs³.®Z¹�Õ
²s®N½Z®N±6±.´E¯.ÕH´W±+³.­s®b¯6®2®
	!¶y±a³2¿�®N½Z·WÁt°�·!±�¶�³a¶�·W²R±�ÂR±�¶�²sÃ�·W³6­s®b¯�±a­R´E°�®N±�´W±'Å+®Z¹�¹�Ç�®WÉÊÃRÉ�Ä<³.¯a¶y´E²sÃE¹�®N±bÄ�®b³f½EÉ�ÐfÉ
ß�³�¶y±Ü®N´W±aÕ0³.·0´W¿s´E°s³H³.­s®C®
	s°�¹�¶_½6¶�³C¯.®b°s¯.®N±m®b²!³f´µ³a¶�·W²"³.·Æ¿�®N´�¹ºÅ+¶�³.­�»�¹�·s½6ã�±�¯.®N±mÂ�¹�³m¶�²sÃ ¸u¯6·WÁ ´µ²

´µ¯.»�¶�³.¯f´E¯.ÕH¿�®N½Z·WÁt°�·!±�¶�³a¶�·W²0Ç�Å�­�¶y½.­�´P¹y±a·�¶�²R½6¹�ÂR¿�®N±2³.­s®:·W²s®�³.­R´E³�ÕW¶�®Z¹y¿s±2·<²s®bÙ�¿<¶�Á¾®b²R±�¶�·W²R´P¹�»�¹�·s½.ãs±ZÐfÉ
ß�²C°R´E¯.³a¶y½ZÂ�¹y´E¯NÄ�¶�²R±a³.®N´<¿{·µ¸�´W±.±a·s½6¶y´E³a¶�²sÃv´H±m®b³�Å+¶�³.­g®N´W½6­o·<»s¼�®N½Z³-<:³.­R´µ³º½Z·W²�³f´P¶�²R±�³.­s®�¹�·�½b´E³m¶�·<²{¶�²
±m°R´W½Z®:·E¸�®N´W½6­Ò½Z®Z¹�¹+³.­R´E³2½Z·WÁt°s¯a¶y±a®N±-<�Ä�Å+®�²s®b®N¿C³6·v´W±6±a·�½6¶y´E³6®)Å*¶�³6­o®N´<½.­C·W»s¼a®N½Z³-<t³.­s®�¹�·s½b´E³a¶�·W²R±
¶�²"±a°R´W½Z®o´µ²R¿�±�¶�Öb®N±¾·E¸º®N´<½.­?»�¹�·s½6ã0³.­R´E³�½Z·WÁ¾°s¯a¶y±a®N± <�É"¬+­�¶y±�½b´µ²�»R®C¿�·W²s®{»�Õ0±a°R®N½6¶�¸dÕW¶�²sÃ�³6­s®
½Z·�·W¯f¿<¶�²R´E³6®HÀ�´P¹�Âs®N±¾·E¸º³6­s®HÂs°s°R®b¯.Ù\¹�®Z¸d³v½Z·W¯6²s®b¯t·E¸�®N´W½6­0»�¹�·�½6ã�´E²R¿ä³.­s®{±�¶�Öb®N±¾·E¸�¶�³f±¾±�¶y¿�®N±bÉ�¬+­�¶y±
¸d·W¯.Á�´E³�¶y±)´µ°s°s¯.·W°s¯a¶y´E³.®WÄ
´E²R¿Ò¶_±�³.­s®¾·W²s®�Å+®tÂR±m®WÄ5¸d·W¯�³.­s®�®
	s°�¹�¶y½6¶�³¾¯.®b°s¯.®N±a®b²�³f´E³a¶�·W²ä·E¸�´P¹�¹*·µ¸*³6­s®
»�¹�·s½.ã{¿�®N½Z·<Át°R·!±�¶�³m¶�·<²R±�¿�®N±.½Z¯m¶�»�®N¿Ü¶�²g³.­�¶y±�±m®N½Z³a¶�·W²5É

]�±�¶�²sÃH³.­s®�®
	s°�¹�¶_½6¶�³�¯.®b°s¯.®N±a®b²�³f´E³a¶�·W²g·E¸�»�¹�·�½6ãs±bÄR»�·W³.­CâWÂs®b¯a¶�®N± � ´E²R¿{Ì�´E¯.®:´E²R±aÅ+®b¯.®N¿¾¶�²C®N±.±a®b²sÙ
³m¶_´�¹�¹�Õg³.­s®)±.´µÁt®�Å�´PÕ�´W±�³.­s®bÕHÅ+®b¯.®2¸d·W¯�Âs²�¶�³.Ù�±�¶�Öb®N¿�½Z®Z¹�¹y±bÉ2¬+­s®�·W²�¹�Õo¿<¶��5®b¯.®b²R½Z®�¶y±�³.­R´µ³+¸u·<¯ºâ<Âs®b¯.Õ
Ì¾¶�²R±a³6®N´W¿C·E¸�½6­s®N½.ã<¶�²sÃH¶�¸º´�°R´E¯.³m¶_½ZÂ�¹y´E¯�¹�·s½b´E³a¶�·W²\[ ¶�²Æ±m°R´W½Z®:¶y±�´ÜÁt®bÁ:»R®b¯2·E¸�·W²s®t·µ¸�³.­s®�±m®b³f±�·E¸
½Z®Z¹�¹y±�´W±.±a·s½6¶y´E³.®N¿�Å+¶�³.­H³.­s®2ÀE´E¯a¶�·WÂR±+·<»s¼�®N½Z³Z±bÄWÅ+®2Á:ÂR±a³�½.­s®N½6ã¾¶�¸�[=¶_±�½Z·�À<®b¯.®N¿�»!Õ¾·W²s®2·E¸J³.­s®2»�¹�·s½.ãs±
¶�²g³.­s®)±a®b³Z±�·E¸z»�¹�·�½6ãs±�·E¸á³6­s®�À�´µ¯a¶�·WÂR±�·W»s¼a®N½Z³f±bÉ+¬+­�¶y±+¶y±2´�¸�´P¶�¯a¹�Õo±�¶�Á¾°�¹�®:°s¯.·s½Z®N±.±�´W±�Å�®2ã�²s·EÅ�³6­s®
¹�·s½b´E³a¶�·W²Ü¶�²C±a°R´W½Z®�´E²R¿g±�¶�Öb®�·E¸
®N´W½.­g·E¸J³.­s®�»�¹�·�½6ã�±LÉ
Û�²"¶�Át°�¹�®bÁt®b²!³Z´E³a¶�·W²1·E¸�´E²�´E¯6»�¶�³6¯f´E¯.Õ�¿�®N½Z·WÁ¾°R·!±�¶�³a¶�·W² Ç�Å�­�¶y½6­�´P¹y±a·ä¶�²R½6¹�ÂR¿�®N±C³.­s®C·W²s®�³6­R´E³

¯6®N±aÂ�¹�³f±+¶�²g·W²s®bÙ�¿<¶�Át®b²R±�¶�·W²R´P¹�»�¹�·s½.ãs±ZÐ+ÂR±�¶�²sÃv´E²Ü¶�Át°�¹�¶_½6¶�³�¯.®b°s¯.®N±a®b²�³f´E³a¶�·W²�¶y±2â<Â�¶�³.®�®N´W±mÕv´W±�¹�·<²sÃv´W±
³6­s®v¿�®N½Z·WÁ¾°R·!±�¶�³a¶�·W²"Õ<¶�®Z¹_¿s±�¿<¶y±\¼a·E¶�²!³t»�¹�·s½.ãs±bÄ'Å�­�¶y½.­ ¶y±:³.­s®{½b´W±a®�¸d·W¯t´P¹�¹�·E¸�³.­s®{¿�®N½Z·WÁt°�·!±�¶�³a¶�·W²R±
¿<¶y±.½ZÂR±6±a®N¿C¶�²�³6­�¶_±2±m®N½Z³a¶�·W²5É +�¶y±\¼�·µ¶�²�³.²s®N±.±º¶y±�¶�Át°R·<¯.³f´E²�³2»R®N½b´EÂR±m®:¶�³�Át®N´E²R±�³6­R´E³2·W²�¹�ÕC·W²s®:»�¹�·s½6ã
½b´µ²H»R®�´W±.±m·�½6¶y´E³.®N¿�Å*¶�³6­o´�¹�·�½b´E³m¶�·<²H¶�²o±a°R´<½Z®WÉ�¬+­�ÂR±�Å+®�½b´E²H»sÂ�¶�¹y¿C´E²�¶�²R¿�®
	{»R´W±a®N¿�·W²{´µ²H®N´W±�¶�¹�Õ
¶y¿�®b²�³a¶���´E»�¹�®g¹�·s½b´E³a¶�·W²ä¶�²0®N´W½6­0»�¹�·�½6ã�±aÂR½6­Æ´<±�¶�³f±:Âs°s°R®b¯6Ù\¹�®Z¸d³H½Z·W¯.²s®b¯NÉä¬+­s®b¯.®Z¸d·W¯.®WÄzÅ+®H½b´E²5Ä�´µ²R¿
¿�·�ÄRÁ�´µãW®�ÂR±a®:·E¸�³6­s®�±6´EÁt®�³6®N½.­s²�¶yâ<Âs®N±2³.­R´E³�Å+®b¯.®�°s¯6®N±a®b²!³6®N¿H¶�²�³6­s®)¿<¶y±.½ZÂR±.±�¶�·W²ä·E¸�³.­s®�¶�Át°�¹�¶_½6¶�³
¯6®b°s¯.®N±a®b²�³f´E³a¶�·W²�¸d·W¯+Âs²�¶�³.Ù�±�¶�Öb®N¿�½Z®Z¹�¹y±�¶�² 
W®N½Z³a¶�·W²oÌ@É
Û2±�¶�²C³.­s®:½b´W±a®�·E¸�Âs²�¶�³.Ù�±�¶�Öb®�½Z®Z¹�¹y±bÄ�¯.®bÃ!´E¯Z¿<¹�®N±6±�·E¸�Å�­�¶_½6­C³.¯.®b®:´W½b½Z®N±.±�±a³.¯.ÂR½Z³.Âs¯6®2¶y±�ÂR±a®N¿g·W²{³6­s®

¶y¿�®b²�³a¶���´E»�¹�®�¹�·s½b´E³a¶�·W²5ÄEÅ+®�¿�®b³6®b¯.Á:¶�²s®�³.­s®+·W»s¼a®N½Z³)<�´W±.±a·s½6¶y´E³.®N¿�Å+¶�³.­t´�½Z®Z¹�¹�´µ³5¹�·s½b´E³a¶�·W² [s»�Õ)�R²R¿<¶�²sÃ
³6­s®t»�¹�·�½6ã �:³.­R´µ³)½Z·EÀW®b¯f±9[aÉ�ß ¸ ��¶y±)´µ²�®bÁt°s³aÕ�»�¹�·�½6ã�ÄJ³6­s®b²�Å+®t®
	�¶�³NÉZ>�³.­s®b¯.Å*¶_±m®WÄzÅ+®t¯.®b³.Âs¯.² <!É
��·W³a¶y½Z®+³.­R´E³
³.­s®�±a®N´E¯Z½.­�¸d·W¯J³6­s®�»�¹�·s½.ã:³.­R´µ³á½Z·EÀW®b¯f±)[@Á�´PÕ2»R®�â<Â�¶�³.®�½Z·WÁ¾°�¹�®
	�¶�²t³.­s®�±a®b²R±a®�³6­R´E³J³6­s®
´<½b½Z®N±.±�±a³6¯.ÂR½Z³.Âs¯.®N± Á�´PÕ)²s·<³�²s®N½Z®N±.±.´µ¯a¶�¹�ÕH´W½6­�¶�®bÀW®º´<±�Á:ÂR½6­t°s¯.Âs²�¶�²sÃt·E¸5³.­s®�±a®N´E¯f½6­v±m°R´W½Z®�´W±á¶�²H³6­s®
½b´<±a®�·E¸+Âs²�¶�³.Ù�±�¶�Öb®N¿�½Z®Z¹�¹y±bÉ�ß�²�°R´E¯.³m¶_½ZÂ�¹y´E¯PÄ�³.­�¶y±�¶_±�³6­s®�½b´<±a®:Å�­s®b²s®bÀW®b¯2³.­s®:±a°R´W½Z®:·W¯f¿�®b¯a¶�²sÃH³.­R´µ³�¶y±
´µ°s°�¹�¶�®N¿g¿�·!®N±+²s·<³�­R´PÀW®�³.­s®�°s¯.·W°�®b¯.³aÕt³.­R´E³�´P¹�¹J·E¸
³.­s®º½Z®Z¹�¹y±*¶�²H®N´<½.­H»�¹�·s½.ãH´E°s°R®N´µ¯+¶�²{½Z·W²R±a®N½ZÂs³a¶�ÀW®
·<¯f¿�®b¯NÉ�ß�²C·W³.­s®b¯2Å+·W¯Z¿s±bÄRÃµ¶�À<®b²o³6­s®�½Z®Z¹�¹y±�¶�²�³6­s®)»�¹�·s½.ã��:Å+¶�³.­CÁ:¶�²�¶�Á:ÂsÁ ´E²R¿gÁ�´�	�¶�Á:ÂsÁ À�´P¹�Âs®N±
¶�²g³.­s®2·W¯f¿�®b¯a¶�²sÃRÄ�±.´PÕ��{´E²R¿	�RÄ�³.­s®b¯.®�®
	!¶y±a³Z±�´E³+¹�®N´W±a³�·W²s®�½Z®Z¹�¹
¶�²C»�¹�·s½.ã�
C¿<¶y±a³a¶�²R½Z³�¸d¯.·WÁ���Å�­�¶y½.­
¶y±�Á�´E°s°�®N¿H³.·�´�À�´P¹�Âs®�
�Å�­s®b¯.®�����
����RÉ�¬*­!ÂR±�´t±a®N´E¯Z½.­�¸d·W¯�³.­s®2»�¹�·s½.ã ��³6­R´E³�½Z·EÀW®b¯f±�[
Á�´NÕ
¯6®NâWÂ�¶�¯.®2³.­R´µ³�Å+®�ÀW¶y±�¶�³�±m®bÀW®b¯f´P¹5±aÂs»s³.¯.®b®N±+·µ¸á´�°R´E¯.³a¶y½ZÂ�¹y´E¯�²s·s¿�®�¶�²H³.­s®2³.¯.®b®bÙ\¹�¶�ãW®�´W½b½Z®N±.±�±a³.¯.ÂR½Z³.Âs¯6®N±bÉ



�
®b¯.­R´E°R±�³.­s®2Át·�±a³+Å+¶y¿�®Z¹�Õgã!²s·EÅ�²{¿�®N½Z·<Át°R·!±�¶�³m¶�·<²R±�¶�²�³.·t»�¹�·s½.ãs±�´E¯.®2³.­s·!±m®2¯.®Z¸u®b¯6¯.®N¿�³.·t»�Õ�³6­s®
Ã<®b²s®b¯f´P¹�³.®b¯.Á�± ~P|!nWe<cdY�XZX ´E²R¿ UPkNcdYaXfX Ë�Ì���ÄáÌ ��Ï�É�¬+­s®bÕÆ´µ¯.®�ÂR±mÂR´P¹�¹�Õ0ÂR±m®N¿ä³.·�¿�®N±.½Z¯a¶�»R®C´o½6¹y´W±6±:·E¸
¯6®b°s¯.®N±a®b²�³f´E³a¶�·W²R±'¸d·W¯�³aÅ+·)´µ²R¿H³.­s¯.®b®bÙ�¿<¶�Át®b²R±�¶�·<²R´P¹�¿s´E³f´¾Ç�´E²R¿�­�¶�ÃW­s®b¯2´W±+Å+®Z¹�¹dÐfÄ�¯.®N±a°R®N½Z³m¶�À<®Z¹�ÕWÄ�³6­R´E³
´µ¯.®�³.­s®�¯.®N±aÂ�¹�³2·E¸�´¾¯.®N½ZÂs¯f±�¶�ÀW®t¿�®N½Z·WÁ¾°R·!±�¶�³a¶�·W²C·E¸�³6­s®)®b²�À<¶�¯6·W²sÁt®b²�³�Çd¶�ÉÊ®WÉ_Ä�±a°R´<½Z®EÐ�½Z·W²!³Z´P¶�²�¶�²sÃH³6­s®
·<»s¼�®N½Z³Z±z¶�²�³.·:»�¹�·�½6ã�±�Ç�²s·W³+²s®N½Z®N±.±6´E¯a¶�¹�ÕH¯.®N½Z³f´E²sÃWÂ�¹y´E¯LÐ�Âs²!³m¶�¹5³.­s®�¿s´µ³f´�¶�²g®N´W½6­H»�¹�·s½6ãv±.´µ³a¶y± �R®N±�±a·WÁ¾®
½Z·<²R¿<¶�³m¶�·<²�Ç�®WÉÊÃRÉ�ÄzÅ*¶�³6­�¯.®N±a°�®N½Z³�³6·C¶�³f±�±�¶�Öb®WÄ�³.­s®H²R´E³.Âs¯6®{·E¸2³.­s®{·<»s¼�®N½Z³Z±:³.­R´E³�½Z·<Át°s¯a¶y±a®H¶�³NÄ+³6­s®
²�ÂsÁ:»R®b¯2·E¸+·W»s¼a®N½Z³f±*¶�²Ò¶�³PÄ�®b³f½EÉ�ÐfÉ�¬*­s®t°R·!±�¶�³m¶�·<²R±�´E²R¿��N·<¯º±�¶�Öb®N±�·E¸�³.­s®:»�¹�·s½.ãs±�Á�´PÕ{»�®t¯.®N±a³.¯m¶_½Z³6®N¿
·<¯�´E¯.»�¶�³.¯f´E¯6ÕWÉtß�³�¶y±2¶�²�³.®b¯.®N±a³m¶�²sÃC³.·H²s·<³.®t³.­R´E³�â<ÂR´W¿�³.¯6®b®N±�´E²R¿�·�½Z³6¯.®b®N±2Á�´PÕg»R®�ÂR±a®N¿CÅ+¶�³.­ä»R·W³6­
¶�²�³.®b¯a¶�·W¯.Ùd»R´<±a®N¿�´µ²R¿�»�·WÂs²R¿s´E¯.Õ�Ùd»R´W±a®N¿�¯.®b°s¯.®N±a®b²�³f´E³m¶�·<²R±bÉ��g·W¯.®b·EÀW®b¯NÄ�»�·W³.­ä®
	�°�¹�¶y½6¶�³v´µ²R¿g¶�Át°�¹�¶_½6¶�³
´µÃWÃW¯.®bÃ!´µ³a¶�·W²R±'·E¸J³.­s®�»�¹�·s½6ã�±�´E¯.®�°R·!±6±�¶�»�¹�®WÉ
¬+­s®b¯.®�´µ¯.®�Á�´E²!Õ:ÀE´E¯a¶y´E²�³f±'·E¸áâ<ÂR´W¿�³.¯.®b®N±+´E²R¿¾·�½Z³6¯.®b®N±bÄs´E²R¿�³.­s®bÕ�´µ¯.®�ÂR±m®N¿:¶�²H²�ÂsÁt®b¯.·WÂR±+´E°s°�¹�¶�Ù

½b´µ³a¶�·W²�´E¯.®N´<±
¶�²R½6¹�ÂR¿<¶�²sÃH­�¶�ÃW­�®b²s®b¯.ÃWÕ¾°s­!Õs±�¶y½b±bÄ���� 
WßfÄ �R²�¶�³.®�®Z¹�®bÁt®b²!³�´E²R´P¹�Õ�±�¶_±LÄ�´µ²R¿tÁ�´µ²!Õ:·W³.­s®b¯Z±bÉ
�'®Z¹�·EÅ�ÄWÅ+®'¸d·�½ZÂR± ·W² Y�XaqW[\UWT�~N|�nWeWcdYaXZXb^ Ë � ÍPÏR´E²R¿ YaX�q<[yU<T�UPkNcdYaXfXL^ Ë � �sÄ � ÝNÏ�Éá¬*­s®bÕ)´E¯.®�±a°R®N½6¶���½�®
	@´EÁ¾Ù
°�¹�®N±�·E¸�¶�²�³.®b¯a¶�·W¯.Ùd»R´W±m®N¿�¯.®b°s¯6®N±a®b²!³Z´E³a¶�·W²R±�¸d·W¯2³aÅ�·H´E²R¿C³6­s¯.®b®bÙ�¿<¶�Át®b²R±�¶�·W²R´P¹�¯.®bÃE¶�·W²�¿s´E³Z´gÇ�À�´E¯m¶_´µ²!³f±
¸d·W¯:¿s´E³f´H·µ¸�­�¶�ÃW­s®b¯�¿<¶�Át®b²R±�¶�·W²"´P¹y±a·C®
	!¶y±a³bÐZÄJ¯6®N±a°R®N½Z³a¶�ÀW®Z¹�ÕWÄ+³.­R´µ³�°R®b¯6Á:¶�³:¸uÂs¯6³.­s®b¯)´EÃ<ÃW¯.®bÃ!´E³m¶�·<²�·E¸
¶y¿�®b²�³a¶y½b´P¹�¹�Õ!ÙdÀE´P¹�Âs®�¿�½Z®Z¹�¹y±bÉ
Þ+®bÃE¶�·W²1âWÂR´W¿�³6¯.®b®N±{´E²R¿?¯.®bÃµ¶�·<²�·s½Z³.¯.®b®N±H´µ¯.®g¶�²R±m³f´E²R½Z®N±H·µ¸)´ä¯.®N±a³.¯a¶y½Z³.®N¿�Ù�¿�®N½Z·<Át°R·!±�¶�³m¶�·<²�¯.Â�¹�®

Å�­s®b¯.®�³6­s®�®b²�ÀW¶�¯.·<²sÁt®b²!³�½Z·W²!³Z´P¶�²�¶�²sÃ¾³.­s®�·<»s¼�®N½Z³Z±z¶y±+¯6®N½ZÂs¯f±�¶�ÀW®Z¹�Õv¿�®N½Z·<Át°R·!±m®N¿¾¶�²�³.·:¸d·WÂs¯'·W¯+®Z¶�Ã<­!³NÄ
¯6®N±a°R®N½Z³a¶�ÀW®Z¹�ÕWÄ'¯.®N½Z³f´E²sÃ<Â�¹_´µ¯�½Z·W²sÃW¯.Âs®b²�³:»�¹�·�½6ã�±�Âs²!³a¶�¹�®N´W½6­0»�¹�·�½6ã�¶y±�®Z¶�³.­s®b¯�½Z·WÁ¾°�¹�®b³6®Z¹�Õ0·s½b½ZÂs°�¶�®N¿
»�Õo´µ²o·<»s¼�®N½Z³�·W¯�¶y±2®bÁ¾°s³�ÕCÇa±aÂR½.­ä´�¿�®N½Z·WÁ¾°R·!±�¶�³a¶�·W²ä°s¯.·s½Z®N±.±�¶y±2³.®b¯6Át®N¿ Y�XaqW|�}�nWY ÐfÉ -s·<¯�®
	R´EÁt°�¹�®WÄ
- ¶�ÃWÂs¯6® �W´v¶y±�³6­s®�»�¹�·s½.ã0¿�®N½Z·WÁt°�·!±�¶�³a¶�·W²ä¸d·W¯�³.­s®�¯.®bÃE¶�·W²0â<ÂR´W¿�³.¯.®b®H½Z·W¯.¯.®N±m°R·W²R¿<¶�²sÃC³.· - ¶�ÃWÂs¯.® � É
Ñ�®t­R´PÀW®:¹y´E»R®Z¹�®N¿ ³.­s®t»�¹�·�½6ãs±)½Z·<¯.¯.®N±a°�·W²R¿<¶�²sÃ�³.·H·W»s¼a®N½Z³��{´W±	��
H´E²R¿�³.­s®t»�¹�·s½.ãs±:³.­R´µ³�´E¯.®t²s·W³
¶�²�´µ²!ÕC·E¸+³.­s®t·W»s¼a®N½Z³f±2´W±
��
¾ÂR±�¶�²sÃC³.­s®t±aÂ � 	�
�³.·{¿<¶y±a³a¶�²sÃWÂ�¶y±a­0»R®b³aÅ+®b®b²�³.­s®bÁ ¶�²�»R·W³6­�½b´W±a®N±bÉ
��·W³a¶y½Z®�³6­R´E³z¶�²�³.­�¶y±�½b´<±a®WÄ!´P¹�¹�³.­s®�»�¹�·s½.ãs±+´E¯.®�±6âWÂR´E¯6®WÄW­R´PÀW®�±�¶y¿�®N±'Å�­s·!±m®�±�¶�Öb®�¶y±+´2°�·EÅ�®b¯'·E¸JÌsÄ!´µ²R¿
´µ¯.®�¹�·�½b´E³6®N¿H´E³�±a°�®N½6¶ ��½�°�·!±�¶�³a¶�·W²R±bÉ'ß�²g°R´E¯.³a¶y½ZÂ�¹y´E¯NÄ�´W±.±aÂsÁ�¶�²sÃ�´E²H·W¯a¶�ÃE¶�²o´µ³�³.­s®2Âs°s°R®b¯6Ù\¹�®Z¸d³�½Z·W¯.²s®b¯
·µ¸=³6­s®�¶�Á�´EÃ<®�½Z·W¯.¯.®N±a°�·W²R¿<¶�²sÃt³.·�³.­s®�®b²�À<¶�¯6·W²sÁt®b²�³�½Z·W²�³f´P¶�²�¶�²sÃ)³6­s®2·W»s¼a®N½Z³f±bÄW³6­s®b²�³.­s®2½Z·�·W¯f¿<¶�²R´E³.®
ÀE´P¹�Âs®N±�·E¸�³.­s®:Âs°s°R®b¯6Ù\¹�®Z¸d³)½Z·<¯.²s®b¯�·µ¸�®N´W½.­C»�¹�·s½.ã�Ç�®WÉÊÃRÉ�Ä=Ç ��� �PÐz¶�²C³�Å+·�¿<¶�Át®b²R±�¶�·<²R±ZÐ�·E¸�±�¶�Öb®tÌ�� � Ì��
±6´E³a¶y±�¸dÕ�³.­s®2°s¯6·W°R®b¯.³aÕ�³.­R´E³ ��Át·s¿tÌ ��� �t´E²R¿��'Át·s¿tÌ ��� �sÉ

A1

A2 A3 A4 A5

C3
C1

C2

B2
B1

W10 W11

W14 W15
W4 W5 W6 W7

W12 W13
W8

W9

W1 W2

W3

(a) (b)

C1 C2A4 A5A2 A3B1

C3B2

A1

W10W11

W1 W2 W3 W5W4 W7W6 W8 W9

W12W13 W14W15

��� 	�
���
���� �+����� � ����� 3�
#� ��������1 � $%� ��&-��&�3 � . �?� $216$%��
,
9��
(��� 
,1 
(&($ �:$%� ��& ' ��� $+*(
�� ��� � 
#� $%� ��&-�('
��.+/0
#� $21 ��&�3 � 
(�"� 1 �"&^��� 	!
�� 
5��;

Û%¯.®bÃE¶�·W²{â<ÂR´W¿�³.¯6®b®�½b´E²H»R®�¶�Á¾°�¹�®bÁ¾®b²!³.®N¿gÂR±�¶�²sÃH´E²H®
	s°�¹�¶y½6¶�³2¯.®b°s¯.®N±m®b²!³f´µ³a¶�·W²H»!ÕH´W±.±m·�½6¶y´E³a¶�²sÃ�´
±m®b³�Å+¶�³.­C®N´W½6­C·W»s¼a®N½Z³�<�³.­R´E³2½Z·W²!³Z´P¶�²R±�¶�³Z±2½Z·W²R±a³a¶�³.Âs®b²�³�»�¹�·s½.ãs±bÉ�à'´W½6­{»�¹�·�½6ãg¶y±2´E¯.®)±m°R®N½6¶��R®N¿�»�Õ
²�ÂsÁ:»R®b¯f±
½Z·W¯.¯6®N±a°R·W²R¿<¶�²sÃ2³.·�³.­s®�½Z·�·W¯f¿<¶�²R´E³.®+ÀE´P¹�Âs®N±
·E¸!¶�³f± Âs°s°R®b¯6Ù\¹�®Z¸d³�½Z·<¯.²s®b¯á´µ²R¿2³.­s®+±�¶�Öb®�·µ¸�·W²s®'·E¸



¶�³f±'±�¶y¿�®N±bÉ+¬+­s®N±a®�²�ÂsÁ:»R®b¯f±+´E¯.®�±a³.·W¯.®N¿)¶�²H³6­s®�±a®b³z¶�²H³.­s®*¸u·W¯6ÁÚÇ ��� �PÐzå�*�Å�­s®b¯.®�Ç ��� �PÐ=´µ²R¿ *:½Z·W¯.¯6®bÙ
±m°R·W²R¿�³.·�³.­s®�½Z·!·<¯f¿<¶�²R´E³.®�ÀE´P¹�Âs®N±z·E¸R³.­s®+Âs°s°�®b¯.Ù\¹�®Z¸u³+½Z·W¯.²s®b¯�´E²R¿:¿�®b°s³.­5Ä<¯.®N±a°R®N½Z³m¶�À<®Z¹�ÕWÄ�·E¸�³.­s®+»�¹�·�½6ã�É
-@·W¯�®
	@´EÁ¾°�¹�®WÄ ³.­s®:®
	�°�¹�¶y½6¶�³t¯.®b°s¯.®N±m®b²!³f´µ³a¶�·W²C·E¸�³.­s®t½Z·E¹�¹�®N½Z³a¶�·W²ä·E¸�»�¹�·�½6ãs±2² - ¶�ÃWÂs¯.® � ¶y±�ÃE¶�ÀW®b²�»�Õ
³6­s®{±a®b³f±�����I ADCFE COG����FE�A CFE�� G��YCFE�A(L E��HG�� CFE�A	�FE��OG��YC)E�A�
)E�� G�� C!T!Ä ���!IJADKFE#L�G�� CFE�ADNFE COG�� L�T!ÄJ´µ²R¿
�
�!IJADKFE+NHG�� CFE�ADKFE SOG�� CFE�A NFE N�G��,L(T!Ä
Å�­�¶y½6­�½Z·W¯.¯.®N±a°�·W²R¿?³.·ä»�¹�·s½6ã�± I#� L<Ä ����Ä ��
RÄ ����Ä ��K�TWÄ6I#� L<Ä ���!T!Ä
´µ²R¿ I7�JL<Ä"�
�RÄ ��
!T!ÄW¯6®N±a°R®N½Z³a¶�ÀW®Z¹�ÕWÉ
Û%¯.®bÃE¶�·W²CâWÂR´<¿�³.¯.®b®2¶�Át°�¹�®bÁt®b²�³f´E³m¶�·<²o³6­R´E³�Á�´Eã<®N±�ÂR±a®�·E¸�´E²H¶�Át°�¹�¶y½6¶�³�¯.®b°s¯.®N±m®b²!³f´µ³a¶�·W²H¶y±�âWÂ�¶�³.®

¿<¶��5®b¯.®b²�³NÉ - ¶�¯f±m³NÄEÅ+®�´P¹�¹�·�½b´µ³.®�´E²:´W¿s¿�¯.®N±.±���¶�²t±a³.·<¯f´EÃW®
¸d·W¯5®N´W½6­�»�¹�·s½.ã �zÅ�­�¶y½6­t±a³.·W¯.®N± ´E²2¶y¿�®b²�³a¶��R®b¯
³6­R´E³+¶�²R¿<¶y½b´E³.®N±�³.­s®�¶_¿�®b²�³a¶�³aÕH·E¸z³.­s®�·W»@¼�®N½Z³2Ç�·W¯�·W»s¼a®N½Z³f±ZÐ'·E¸áÅ�­�¶_½6­ ��¶y±�´¾Át®bÁ:»R®b¯NÉ 
W®N½Z·W²R¿�Ä@¶�³�¶y±
²s®N½Z®N±6±.´E¯.Õ�³.·:¶�Át°�·!±a®)´µ²{´W½b½Z®N±.±�±a³.¯.ÂR½Z³.Âs¯6®2·W²H³.­s®�½Z·E¹�¹�®N½Z³a¶�·W²C·E¸z»�¹�·s½6ã�±*¶�²{³.­s®:±.´EÁt®2Å�´PÕ�´W±+³6­s®
´µ¯.¯f´PÕHÅ�´W±�¶�Át°�·!±a®N¿�·W²�³.­s®�½Z·µ¹�¹�®N½Z³a¶�·W²0·µ¸*Âs²�¶�³.Ù�±�¶�Öb®N¿0½Z®Z¹�¹y±bÉ 
WÂR½6­0´E²�´W½b½Z®N±.±�±a³.¯.ÂR½Z³6Âs¯.®t®b²R´E»�¹�®N±
ÂR±�³6·{¿�®b³.®b¯.Á:¶�²s®�®N´W±�¶�¹�Õ�³.­s®tÀE´P¹�Âs®�´W±.±a·s½6¶y´E³.®N¿CÅ*¶�³6­�´E²�Õo°�·E¶�²!³�¶�²�³.­s®�±a°R´<½Z®�½Z·EÀW®b¯.®N¿g»!Õ�´H½Z®Z¹�¹
Å*¶�³6­s·WÂs³2¯.®N±a·W¯6³a¶�²sÃ{³.·H®
	s­R´EÂR±a³a¶�ÀW®�±a®N´E¯f½6­5É ��·<³.®t³.­R´E³�¿�®b°�®b²R¿<¶�²sÃ�·W²C³.­s®t²R´E³6Âs¯.®t·E¸+³.­s®�´W½b½Z®N±.±
±m³.¯.ÂR½Z³.Âs¯.®WÄ<¶�³ ��±*²s·W³�´P¹�Å�´PÕ�±+²s®N½Z®N±6±.´E¯.Õ�³.·t±a³.·W¯6®2³.­s®�¹�·�½b´E³m¶�·<²o´E²R¿g±�¶�Öb®�·E¸J®N´<½.­g»�¹�·s½6ãHÅ+¶�³.­ �RÉ
¬+­s®b¯.®{´µ¯.®HÁ�´E²�Õ�°R·�±.±�¶�»�¹�®Ò´<½b½Z®N±.±:±a³.¯.ÂR½Z³.Âs¯6®N±bÉ�ß�²!³.®b¯6®N±a³a¶�²sÃE¹�ÕWÄ+ÂR±�¶�²sÃÆ´µ²Æ´E¯6¯f´PÕ�´W±:´E²�´W½b½Z®N±.±

±m³.¯.ÂR½Z³.Âs¯.®�¶_±�²s·W³�°R´E¯.³a¶y½ZÂ�¹y´E¯a¹�Õ�ÂR±m®Z¸uÂ�¹�´W±º¶�³:¿�®Z¸u®N´µ³f±�³.­s®t¯f´E³m¶�·<²R´P¹�®t¸d·W¯�³6­s®�´EÃWÃW¯6®bÃ!´E³a¶�·W²C·E¸�½Z®Z¹�¹y±
¶�²�³.·t»�¹�·s½.ãs±+Âs²�¹�®N±.±bÄ�·E¸�½Z·WÂs¯f±a®WÄR´�¹�¹
³.­s®2»�¹�·�½6ã�±�´E¯.®2·E¸�´�Âs²�¶�¸d·W¯.Á ±�¶�Öb®2¶�²gÅ�­�¶y½.­{½b´W±m®2Å�®2­R´PÀW®2³6­s®
´µ²R´P¹�·WÃt·E¸á´�³�Å+·WÙ\¹�®bÀW®Z¹
ÃW¯a¶y¿�É
¬+­s®�³.¯f´W¿<¶�³a¶�·W²R´P¹�Ä�´E²R¿�Át·!±m³�²R´E³.Âs¯f´�¹ Ä�´W½b½Z®N±.±�±a³.¯.ÂR½Z³.Âs¯6®�¸u·W¯�´:¯.®bÃE¶�·W²{â<ÂR´W¿�³.¯.®b®:½Z·W¯.¯.®N±m°R·W²R¿<¶�²sÃ

³6·o´�*<Ù�¿<¶�Át®b²R±�¶�·W²R´P¹�¶�Á�´EÃW®¾¶_±:´g³.¯.®b®¾Å+¶�³.­Æ´Ü¸�´E²s·WÂs³�·E¸�Ì��HÇ�®WÉÊÃRÉ�Ä - ¶�Ã<Âs¯.® �µ»Æ½Z·W¯6¯.®N±a°R·<²R¿<¶�²sÃ�³.·
³6­s®)½Z·E¹�¹�®N½Z³a¶�·W²�·E¸z³aÅ+·WÙ�¿<¶�Át®b²R±�¶�·W²R´P¹z·W»s¼a®N½Z³f±'¶�² - ¶�ÃWÂs¯.® � Å�­s·!±m®)â<ÂR´W¿�³.¯.®b®�»�¹�·s½6ão¿�®N½Z·WÁt°�·!±�¶�³a¶�·W²
¶y±�ÃE¶�ÀW®b²�¶�² - ¶�ÃWÂs¯.® �W´�ÐfÉ�à'´W½.­Ò¹�®N´�¸�²s·�¿�®¾¶�²�³6­s®t³.¯.®b®�½Z·<¯.¯.®N±a°�·W²R¿s±2³.·C´{¿<¶��5®b¯.®b²�³�»�¹�·�½6ã �t´µ²R¿
½Z·<²!³f´�¶�²R±�³.­s®�´W¿s¿�¯6®N±.± �Ü¶�²�±a³.·<¯f´EÃW®:Å�­s®b¯.®�´E²C¶y¿�®b²!³m¶ �R®b¯�¶_±�±a³.·W¯6®N¿C³.­R´E³�¶�²R¿<¶y½b´E³.®N±�³.­s®:¶y¿�®b²�³a¶�³aÕ
·µ¸�³.­s®t·<»s¼�®N½Z³:Ç�·W¯�·<»s¼�®N½Z³Z±ZÐ�·E¸�Å�­�¶_½6­ �2¶y±�´�Át®bÁ:»R®b¯NÉ:Û2±�¶�²�³.­s®�½b´W±a®t·E¸+³.­s®�´E¯6¯f´PÕWÄRÅ�­s®b¯6®tÅ+®
½Z·<Â�¹_¿�±a³.·<¯.®+³.­s®�·W»s¼a®N½Z³z¶y¿�®b²�³a¶��R®b¯ <�¶�²�³6­s®�´E¯.¯f´PÕ�®Z¹�®bÁ¾®b²!³'¶�³f±a®Z¹�¸5¶�²R±a³.®N´<¿t·E¸5´P¹�¹�·�½b´E³m¶�²sÃ�´2±a®b°R´E¯f´E³6®
´<¿s¿�¯.®N±.± �g¸d·W¯ <�ÄzÅ+®{½Z·WÂ�¹y¿?´W½.­�¶�®bÀW®H³6­s®{±.´EÁt®H±.´PÀW¶�²sÃ!±�»!Õ0±a³.·W¯m¶�²sÃ <Ü¶�²�³.­s®�¹�®N´P¸2²s·s¿�®H·E¸º³6­s®
³6¯.®b®WÉ�à�´<½.­H²s·W²�¹�®N´P¸+²s·�¿�®�
C½Z·W¯.¯.®N±a°�·W²R¿s±�³.·�´:»�¹�·s½.ãHÅ�­s·�±a®�ÀW·µ¹�ÂsÁ¾®2¶y±+³.­s®�Âs²�¶�·<²o·µ¸á³.­s®2»�¹�·s½.ãs±
½Z·<¯.¯.®N±a°�·W²R¿<¶�²sÃo³6·{³.­s®�Ì � ±a·<²R±2·E¸ 

ÉHß�²ä³.­�¶y±:½b´W±a®WÄ
³.­s®t³6¯.®b®t¶y±�´o½Z·<²!³f´�¶�²sÁ¾®b²!³�­�¶�®b¯Z´E¯f½6­!Õ�´µ²R¿
½6¹�·!±m®Z¹�ÕH°R´µ¯f´P¹�¹�®Z¹_±�³6­s®�¿�®N½Z·WÁt°R·�±�¶�³a¶�·W²H¶�²{³6­s®�±a®b²R±a®�³6­R´E³+³.­s®bÕv´µ¯.®2»R·W³6­H¯.®N½ZÂs¯f±�¶�ÀW®�°s¯.·�½Z®N±6±a®N±�´µ²R¿
³6­s®2»�¹�·s½6ã�±�½Z·W¯.¯.®N±m°R·W²R¿<¶�²sÃ�³.·t²s·s¿�®N±�´E³�¿<¶��5®b¯.®b²�³�¿�®b°s³.­R±�·E¸á³6­s®2³.¯.®b®�´E¯.®�±�¶�Á�¶�¹y´E¯�¶�²o±a­R´µ°R®WÉ
Û�²R±aÅ+®b¯a¶�²sÃoâ<Âs®b¯.Õ�Ì�ÂR±�¶�²sÃ{³.­s®:³.¯.®b®�±a³.¯.ÂR½Z³.Âs¯6®�¶y±�¿<¶ �5®b¯.®b²�³�¸d¯.·WÁ ÂR±�¶�²sÃo´µ²Ò´µ¯.¯f´PÕHÅ�­s®b¯.®:¶�³�¶y±

ÂR±mÂR´P¹�¹�Õ�´W½6­�¶�®bÀW®N¿�»!ÕC´�³f´E»�¹�®:¹�·!·<ã!Âs°�­R´PÀ<¶�²sÃ{´E²\V:Ç � Ð*½Z·�±a³:Ç�Âs²�¹�®N±.±2³6­s®�´µ¯.¯f´PÕ�¶y±�¶�Át°�¹�®bÁt®b²�³.®N¿
´<±2´�³.¯.®b®:Å�­�¶y½.­Ò¶_±�´�°R·!±6±�¶�»�¶�¹�¶�³aÕ�Ë�ÍEÏ ÐfÉ2ß�²ä½Z·W²!³6¯f´W±a³NÄ�â<Âs®b¯.Õ�Ì¾¶_±�ÂR±aÂR´P¹�¹�Õ�´E²R±aÅ+®b¯.®N¿g¶�²�´�³.¯6®b®)»�Õ
¹�·s½b´E³a¶�²sÃ2³.­s®+»�¹�·�½6ã�³6­R´E³á½Z·<²!³f´�¶�²R±
³6­s®z¹�·�½b´µ³a¶�·W²:¶�²t±a°R´W½Z®�½Z·W¯.¯.®N±m°R·W²R¿<¶�²sÃ�³6·�³.­s®+¿�®N±�¶�¯.®N¿t½Z®Z¹�¹�É�¬+­�¶y±
¶y±'´W½.­�¶�®bÀW®N¿�»!Õ:´�°s¯.·�½Z®N±6±z³.­R´E³�±m³f´E¯.³f±
´E³
³.­s®�¯.·�·W³
·E¸�³6­s®�³.¯.®b®�´E²R¿:³6¯f´PÀW®b¯f±a®N± ³.­s®'¹�¶�²sãs±'³.·2³.­s®�±a·W²R±
Å�­s·!±a®t½Z·W¯.¯.®N±m°R·W²R¿<¶�²sÃC»�¹�·�½6ã�±�½Z·W²�³f´P¶�²�³.­s®�¿�®N±�¶�¯6®N¿g¹�·�½b´E³m¶�·<²5É�¬+­�¶y±�°s¯.·s½Z®N±.±2­R´W±2´µ²\V:Ç��gÐ�½Z·!±a³
Å�­s®b¯.®�³6­s®�®b²�ÀW¶�¯.·<²sÁt®b²!³�­R´W±+´�Á�´�	!¶�Á:ÂsÁ ·E¸�� ¹�®bÀW®Z¹y±�·E¸J±aÂs»�¿<¶�ÀW¶y±�¶�·W²äÇ�®WÉÊÃ�É�Ä!´E²�®b²�ÀW¶�¯.·W²sÁ¾®b²!³�´�¹�¹
·µ¸JÅ�­s·!±a®:±�¶y¿�®N±�´µ¯.®�·µ¸J¹�®b²sÃW³.­CÌ��2ÐfÉ

]�±�¶�²sÃ�´H³.¯6®b®�Å+¶�³.­�¸�´E²s·WÂs³)Ì � ´W±:´E²�´W½b½Z®N±6±)±m³.¯.ÂR½Z³.Âs¯.®¾¸d·W¯)´Ü¯.®bÃWÂ�¹y´E¯t¿�®N½Z·WÁt°�·!±�¶�³a¶�·W²0Át®N´E²R±
³6­R´E³�³6­s®b¯.®:¶y±2²s·H²s®b®N¿C³6·H¯.®N½Z·W¯f¿g³.­s®�±�¶�Öb®�´E²R¿g¹�·�½b´µ³a¶�·W²�·E¸+³.­s®:»�¹�·s½6ã�±bÉt¬*­�¶_±º¶�²�¸u·W¯6Á�´E³a¶�·W²�½b´µ²
»�®2¶�²�¸d®b¯.¯.®N¿�¸d¯.·WÁ ã!²s·EÅ+¹�®N¿�ÃW®2·E¸z³.­s®:±�¶�Öb®�·E¸z³.­s®2Âs²R¿�®b¯a¹�Õ<¶�²sÃC±a°R´W½Z®�´W±*³.­s®)Ì � »�¹�·s½.ãs±�³.­R´E³+¯.®N±aÂ�¹�³
¸d¯.·WÁ ®N´<½.­�±mÂs»�¿<¶�ÀW¶y±�¶�·W²"±a³.®b°�´µ¯.®�½Z·W²sÃW¯6Âs®b²!³NÉ,-@·W¯2®
	@´µÁt°�¹�®WÄ
¶�²�³aÅ+·v¿<¶�Át®b²R±�¶�·<²R±bÄ�®N´<½.­C¹�®bÀW®Z¹+·E¸
³6­s®�³.¯6®b®º½Z·W¯6¯.®N±a°R·<²R¿s±+³.·)´:â<ÂR´E¯.³.®b¯m¶�²sÃ:°s¯.·s½Z®N±.±+³6­R´E³+ÕW¶�®Z¹y¿s±'¸d·WÂs¯�½Z·W²sÃW¯.Âs®b²�³+»�¹�·s½6ã�±�Ç�¯.®N½Z³f´E²sÃWÂ�¹y´E¯
­s®b¯6®WÄ5´P¹�³.­s·WÂsÃW­C´t³.¯m¶_´µ²sÃWÂ�¹y´E¯�¿�®N½Z·WÁt°�·!±�¶�³a¶�·W²�°s¯.·s½Z®N±.±2½Z·WÂ�¹y¿C´P¹y±a·H»�®�¿�®
�R²s®N¿ÒÅ�­�¶y½.­CÕ<¶�®Z¹y¿s±º¸u·WÂs¯
®Nâ<Â�¶�¹y´E³.®b¯f´P¹�³.¯m¶_´µ²sÃE¹�®N±��+­s·EÅ�®bÀ<®b¯NÄ�¶�²�±aÂR½6­�´C½b´W±a®WÄzÅ+®H´E¯.®t²s·g¹�·W²sÃW®b¯�¿�®N´�¹�¶�²sÃ�Å*¶�³6­0¯.®N½Z³f´E²sÃWÂ�¹y´E¯
½Z®Z¹�¹y±ZÐfÉ'¬+­!ÂR±'´W± ¹�·W²sÃt´W±
Å+®�±a³f´µ¯.³
¸u¯6·WÁ%³.­s®�¯.·�·W³NÄEÅ+®�ã�²s·EÅ0³.­s®+¹�·s½b´E³a¶�·W²H´E²R¿t±�¶�Öb®�·E¸5®bÀW®b¯.Õ:»�¹�·�½6ã�É
¬+­s®b¯.®�´µ¯.®�´�²!ÂsÁ:»�®b¯�·µ¸ ´�¹�³6®b¯.²R´E³a¶�ÀW®�´W½b½Z®N±6±�±m³.¯.ÂR½Z³.Âs¯.®N± ³.·�³6­s®�³.¯6®b®�Å+¶�³.­¾¸�´E²s·WÂs³�Ì � Éz¬+­s®bÕ�´E¯6®



´�¹�¹�»R´<±a®N¿g·W² �R²R¿<¶�²sÃ�´�Á�´µ°s°�¶�²sÃ�¸d¯.·WÁ ³6­s®�¿�·<Á�´P¶�²C·E¸�³.­s®:»�¹�·s½.ãs±2³.·{´H±mÂs»R±a®b³2·E¸�³6­s®�¶�²�³.®bÃW®b¯f±
Ç ¶ É ®WÉ�Ä
³.·C·W²s®v¿<¶�Át®b²R±�¶�·<²�Ð�´E²R¿�³.­s®b²�´E°s°�¹�Õ<¶�²sÃ�·W²s®�·E¸�³.­s®¾¸ ´µÁ:¶�¹�¶y´E¯�³.¯.®b®bÙ\¹�¶�ãW®{´W½b½Z®N±6±)±m³.¯.ÂR½Z³.Âs¯.®N±
Ç�®WÉÊÃRÉ�Ä�´�»�¶�²R´E¯.Õ�±a®N´E¯f½6­�³.¯6®b®WÄ�¯f´E²sÃW®:³.¯.®b®WÄ � � Ùd³.¯6®b®WÄ5®b³f½EÉ�ÐZÉ)¬+­s®b¯6®�´E¯.®:Á�´E²�Õ{°�·!±.±�¶�»�¹�®�Á�´E°s°�¶�²sÃ!±
Ç�®WÉÊÃRÉ�Ä�Ë�Ì��PÏdÐZÉ�¬+­s®)±�¶�Át°�¹�®N±a³�¶y±�³.·�ÂR±a®�³.­s®:±.´EÁt®�³.®N½6­s²�¶_â<Âs®:³.­R´E³�Å+®:´E°s°�¹�¶�®N¿Ò³.·t³.­s®t½Z·E¹�¹�®N½Z³a¶�·W²C·E¸
»�¹�·s½.ãs±+·E¸z´E¯.»�¶�³.¯f´E¯6Õ�±�¶�Öb®WÉ�ß�²H°R´E¯.³a¶y½ZÂ�¹y´E¯NÄ@Å�®�½b´µ²v´E°s°�¹�ÕH·W²s®2·µ¸J³.­s®2·W¯f¿�®b¯m¶�²sÃ�±+·E¸á±a°R´<½Z®�±a­s·EÅ�²t¶�²
- ¶�ÃWÂs¯6®ºÌ�³.·:·W»s³f´�¶�²{´�Á�´µ°s°�¶�²sÃ�¸u¯.·<ÁÔ³.­s®�½Z·�·W¯f¿<¶�²R´E³.®�À�´�¹�Âs®N±�·E¸J³6­s®�Âs°s°�®b¯.Ù\¹�®Z¸u³2½Z·W¯.²s®b¯ ��·µ¸J®N´W½6­
»�¹�·s½.ãH³6·)³6­s®�¶�²�³.®bÃW®b¯Z±bÉ


E¶�²R½Z®�³6­s®*±�¶�Öb®�·E¸R®N´W½6­t»�¹�·s½.ã �z¶�²t³6­s®�¯6®bÃE¶�·W²�â<ÂR´W¿�³.¯.®b®�½b´E²:»R®�±a°R®N½6¶��R®N¿�Å+¶�³.­t´2±�¶�²sÃE¹�®�²!ÂsÁ:»R®b¯
¶�²R¿<¶y½b´E³a¶�²sÃH³.­s®�¿�®b°s³6­H¶�²{³.­s®2³6¯.®b®�´E³�Å�­�¶y½6­ �*¶y±+¸d·WÂs²R¿�ÄsÅ+®�½b´E²C±�¶�Át°�¹�¶�¸dÕH³.­s®�¯.®b°s¯.®N±a®b²�³f´E³a¶�·W²H»�Õ
¶�²R½Z·W¯6°R·W¯f´µ³a¶�²sÃ{³.­s®�±�¶�Öb®�¶�²�³.·g³.­s®tÁ�´E°s°�¶�²sÃRÉ >�²s®�Á�´E°s°�¶�²sÃC±�¶�Át°�¹�Õ�½Z·W²R½b´E³.®b²R´µ³.®N±�³.­s®t¯.®N±mÂ�¹�³�·E¸
¶�²�³.®b¯a¹�®N´PÀW¶�²sÃä³.­s®{»�¶�²R´E¯6Õ0¯.®b°s¯.®N±a®b²�³f´E³a¶�·W²R±�·E¸º³6­s®o½Z·�·W¯f¿<¶�²R´E³.®gÀ�´P¹�Âs®N±¾·E¸º³6­s®{Âs°s°R®b¯6Ù\¹�®Z¸d³{½Z·W¯.²s®b¯
Ç�®WÉÊÃRÉ�Ä�Ç ��� �PÐ2¶�²"³aÅ�·ä¿<¶�Á¾®b²R±�¶�·W²R±ZÐv´µ²R¿ ��·E¸�®N´<½.­?»�¹�·s½6ã�·E¸t±�¶�Öb®ÒÌ ��±a·�³6­R´E³ ��¶y±H´E³�³.­s®{¯m¶�Ã<­!³NÉ
¬*­s®{¯.®N±aÂ�¹�³a¶�²sÃ0²�ÂsÁ:»R®b¯¾¶_±¾³.®b¯.Á¾®N¿�´ }�UPkfn<cd[yUWT�nW}+kfUPeWX ´µ²R¿ä¶y±H´CÀ�´µ¯a¶y´E²!³�·E¸�³.­s®��g·W¯6³.·W²0·W¯f¿�®b¯
Ç�- ¶�Ã<Âs¯.®�ÌW½PÐfÉ
Û2±.±aÂsÁ:¶�²sÃ�±mÂR½.­H´�Á�´E°s°�¶�²sÃt´E²R¿�±m·W¯.³a¶�²sÃ:³.­s®�¹�·s½b´E³a¶�·W²R´�¹ ½Z·s¿�®N± ¶�²�¶�²R½Z¯6®N´W±�¶�²sÃt·W¯f¿�®b¯
Õ<¶�®Z¹y¿s±�´E²�·W¯f¿�®b¯m¶�²sÃ¾®NâWÂ�¶�À�´�¹�®b²�³2³.·:³.­R´E³'Å�­�¶y½.­gÅ+·WÂ�¹y¿�»R®2·W»s³f´�¶�²s®N¿�»�Õ�³.¯f´PÀW®b¯f±�¶�²sÃ:³.­s®�¹�®N´P¸á²s·s¿�®N±
Ç ¶ É ®WÉ�Ä�»�¹�·s½6ã�±ZÐ+·E¸z³.­s®2³.¯.®b®2¯6®b°s¯.®N±a®b²�³f´E³a¶�·W²CÇ�®WÉ ÃRÉ�Ä(- ¶�ÃWÂs¯.® �E»�Ðz¶�²g³.­s®2·W¯f¿�®b¯�����Ä�����Ä�� ��Ä�����É
Û2±�³.­s®:¿<¶�Át®b²R±�¶�·W²R´P¹�¶�³aÕo·µ¸á³.­s®:±a°R´W½Z®¾Çd¶�ÉÊ®WÉ�Ä�*@Ðz¶�²R½Z¯.®N´W±a®N±LÄR®N´W½6­H¹�®bÀW®Z¹z·E¸�¿�®N½Z·WÁt°�·!±�¶�³a¶�·W²g¶�²o³6­s®

¯6®bÃE¶�·W²�âWÂR´W¿�³6¯.®b®t¯.®N±aÂ�¹�³f±�¶�²�Á�´E²!Õg²s®bÅÔ»�¹�·s½.ãs±2´W±�³.­s®:¸�´E²s·WÂs³�À�´�¹�Âs®HÌ � ¶y±2­�¶�ÃW­5É:ß�²�°R´E¯.³a¶y½ZÂ�¹y´E¯NÄ
¶�³�¶y±�³.·!·¾¹y´E¯.ÃW®�¸u·<¯º´¾°s¯f´W½Z³a¶y½b´P¹z¶�Át°�¹�®bÁt®b²�³f´E³m¶�·<²o·µ¸�³.­s®:³.¯.®b®)´<½b½Z®N±.±�±m³.¯.ÂR½Z³.Âs¯.®WÉ�ß�²o³6­�¶_±2½b´<±a®WÄ�´µ²
´<½b½Z®N±.±�±a³.¯6ÂR½Z³.Âs¯.®2³.®b¯.Á¾®N¿{´ iL[yT�cdY�XZX Ë � Î�ÄRÌ U Ä � �EÏ5Å+¶�³.­{´)¸ ´E²s·<Âs³�À�´P¹�Âs®:·E¸�Ì�¶y±�ÂR±m®N¿�É�¬+­s®2»�¶�²�³.¯.®b®
¶y±:¿�®
�R²s®N¿Ò¶�²�´ÜÁ�´E²s²s®b¯:´E²R´P¹�·WÃW·WÂR±�³.·H³6­s®�¯.®bÃµ¶�·<²Æâ<ÂR´W¿�³.¯.®b®¾®
	@½Z®b°s³:³.­R´E³:´E³�®N´<½.­�±mÂs»�¿<¶�ÀW¶y±�¶�·W²
±m³f´EÃW®WÄE³.­s®�±a°R´W½Z®+¶y±�¿�®N½Z·<Át°R·!±m®N¿:¶�²�³.·2³aÅ�·2®Nâ<ÂR´P¹�Ù�±�¶�Öb®N¿�°R´E¯.³Z±bÉ5ß�²t³aÅ�·�¿<¶�Át®b²R±�¶�·<²R±bÄs´E³�·s¿s¿t±a³f´µÃW®N±
Å+®2°R´E¯6³a¶�³a¶�·W²{´P¹�·W²sÃt³.­s®	��´ 	!¶y±�´E²R¿H´µ³�®bÀW®b²o±m³f´EÃW®N±'Å+®2°R´E¯.³a¶�³a¶�·W²{´�¹�·<²sÃ�³.­s®�
g´�	�¶_±LÉ
¬+­s®2¯.®bÃµ¶�·<²vâ<ÂR´W¿�³.¯.®b®WÄs´W± Å+®Z¹�¹J´W±'³.­s®�»�¶�²!³6¯.®b®WÄ<¶_±�´2¯.®bÃWÂ�¹y´E¯�¿�®N½Z·WÁ¾°R·!±�¶�³a¶�·W²5É+¬+­�¶y±+Át®N´µ²R±�³6­R´E³

³6­s®�»�¹�·�½6ãs±�´E¯.®+½Z·W²sÃW¯.Âs®b²�³
� ³6­R´E³5¶y±bÄ�´E³
®N´W½.­�¹�®bÀW®Z¹R·E¸�¿�®N½Z·<Át°R·!±�¶�³m¶�·<²5Ä!´P¹�¹R·E¸R³.­s®+¯.®N±mÂ�¹�³m¶�²sÃ2»�¹�·s½.ãs±
´µ¯.®�·E¸R³6­s®�±.´EÁ¾®�±a­R´E°�®�´E²R¿:±�¶�Öb®WÉJÑ�®*½b´µ²�´�¹_±m·�ÂR±a®�¿�®N½Z·WÁ¾°R·!±�¶�³a¶�·W²R±
Å�­s®b¯.®+³.­s®�±�¶�Öb®N± ·E¸R³.­s®�»�¹�·s½.ãs±
´µ¯.®2²s·W³�¯.®N±m³.¯a¶y½Z³.®N¿�¶�²C³.­s®:±a®b²R±a®�³6­R´E³�³.­s®�·W²�¹�ÕH¯.®N±a³.¯a¶y½Z³a¶�·W²Ü¶y±�³.­R´µ³�³.­s®bÕH»R®:¯.®N½Z³Z´E²sÃWÂ�¹y´E¯�´E²R¿Ü»R®
´g¯.®N±mÂ�¹�³�·E¸�´C¯.®N½ZÂs¯f±�¶�À<®o¿�®N½Z·WÁt°�·!±�¶�³a¶�·W²?°s¯.·�½Z®N±6±bÉ0ß�²?³.­�¶y±t½b´W±a®WÄ'³.­s®g¯.®b°s¯.®N±a®b²�³f´E³a¶�·W²R±�³.­R´E³:Å+®
¿�®N±6½Z¯a¶�»R®N¿gÁ:ÂR±a³�»R®�Át·s¿<¶ �R®N¿C±a·¾³.­R´E³�³.­s®:±�¶�Öb®N±�·µ¸á³.­s®�¶�²R¿<¶�À<¶y¿�ÂR´P¹�»�¹�·�½6ãs±�½b´E²g»R®�·W»s³f´P¶�²s®N¿�É+Û�²
®
	R´EÁt°�¹�®�·E¸J±aÂR½6­v´�±a³.¯.ÂR½Z³.Âs¯6®+¶y±�´E²�´W¿s´µ°s³f´E³a¶�·W²t·µ¸=³6­s®�°�·E¶�²!³�â<ÂR´W¿�³.¯.®b®�Ë U ÏR³.·�¯.®bÃE¶�·W²R±bÉ
Û�¹�³.­s·WÂsÃW­
³6­s®H°R·E¶�²�³vâ<ÂR´W¿�³.¯.®b®gÅ�´W±:¿�®N±�¶�ÃW²s®N¿?³.·�¯.®b°s¯.®N±m®b²!³�°R·E¶�²�³f±�¶�²"´C­�¶�ÃW­s®b¯{¿<¶�Át®b²R±�¶�·W²R´P¹�±a°R´W½Z®WÄ+³6­s®
»�¹�·s½.ãs±�¯.®N±aÂ�¹�³a¶�²sÃ�¸u¯6·WÁ ¶�³f±�ÂR±a®�³.·�¿�®N½Z·WÁt°R·�±a®t±a°R´W½Z®)¿�·�½Z·W¯.¯.®N±a°�·W²R¿g³.·t¯.®bÃµ¶�·<²R±bÉ�¬+­s®)¿<¶��5®b¯.®b²R½Z®
¸d¯.·WÁ ³.­s®:¯.®bÃE¶�·W²�âWÂR´<¿�³.¯.®b®2¶y±�³.­R´µ³�¶�²�³.­s®�°R·E¶�²�³�âWÂR´<¿�³.¯.®b®WÄ�³.­s®�°R·!±�¶�³a¶�·W²R±�·E¸�³.­s®�°R´E¯.³a¶�³a¶�·W²R±2´E¯6®
´µ¯.»�¶�³.¯f´E¯.ÕWÄ<Å�­s®b¯.®N´W±'³.­s®bÕt´E¯6®º´�¯.®N±aÂ�¹�³�·E¸J´2°R´µ¯.³a¶�³a¶�·W²�¶�²sÃt°s¯.·s½Z®N±.± ¶�²!³.·tÌ���½Z·W²sÃW¯.Âs®b²�³+»�¹�·s½6ã�±�Ç�®WÉÊÃ�É�Ä
â<ÂR´E¯.³6®b¯a¶�²sÃ:¶�²{³aÅ+·�¿<¶�Át®b²R±�¶�·<²R±ZÐ�¶�²g³.­s®)½b´W±m®2·E¸á³6­s®2¯.®bÃE¶�·W²{â<ÂR´W¿�³.¯.®b®WÉ
Û2±�³.­s®:¿<¶�Át®b²R±�¶�·W²R´P¹�¶�³aÕ *�·µ¸á³.­s®:±a°R´W½Z®�¶�²R½Z¯6®N´W±a®N±bÄ�®N´W½6­H¹�®bÀW®Z¹z·E¸�¿�®N½Z·WÁ¾°R·!±�¶�³a¶�·W²g¶�²{³6­s®�°R·µ¶�²�³

â<ÂR´W¿�³.¯6®b®�¯.®N±aÂ�¹�³f±�¶�²�Á�´E²!ÕH²s®bÅ1»�¹�·�½6ãs±�±�¶�²R½Z®:³.­s®�¸ ´µ²s·WÂs³�ÀE´P¹�Âs®�Ì � ¶_±�­�¶�ÃW­5É�ß�²C°R´E¯.³a¶y½ZÂ�¹y´E¯NÄ=¶�³�¶y±
³6·!·¾¹y´E¯.ÃW®�¸d·W¯º´�°s¯Z´W½Z³a¶y½b´P¹z¶�Át°�¹�®bÁt®b²�³f´E³a¶�·W²�·µ¸�³.­s®t³.¯.®b®:´W½b½Z®N±.±2±a³6¯.ÂR½Z³.Âs¯.®WÉ�¬*­s®b¯.®Z¸u·<¯.®WÄ�Å+®)ÂR±m®�´
ã�Ù�¿H³6¯.®b®HË �EÏJÅ�­�¶y½6­g¶_±2´µ²Ò´<½b½Z®N±.±�±m³.¯.ÂR½Z³.Âs¯.®:­R´PÀ<¶�²sÃH´¾¸�´E²s·WÂs³�·E¸�Ì�³6­R´E³+¶y±2´E²�´W¿s´E°s³f´µ³a¶�·W²{·E¸�³6­s®
°�·E¶�²!³:âWÂR´<¿�³.¯.®b®t³.·g¯.®bÃE¶�·W²R±bÉ¾Ûº±º¶�²�³.­s®¾°R·E¶�²�³)â<ÂR´W¿�³.¯.®b®WÄz´P¹�³.­s·WÂsÃ<­�³.­s®tã�Ù�¿C³.¯.®b®¾Å*´<±2¿�®N±�¶�ÃW²s®N¿
³6·�¯.®b°s¯6®N±a®b²!³H°�·E¶�²!³Z±�¶�²�´ä­�¶�Ã<­s®b¯o¿<¶�Át®b²R±�¶�·W²R´P¹t±a°R´W½Z®WÄ�³.­s®C»�¹�·�½6ãs±H¯.®N±aÂ�¹�³a¶�²sÃ ¸u¯.·<Á$¶�³f±�ÂR±a®�³.·
¿�®N½Z·<Át°R·!±m®�±a°R´W½Z®)¿�·�½Z·W¯.¯.®N±a°�·W²R¿H³6·)¯6®bÃE¶�·W²R±bÉ
¬+­s®:ã�Ù�¿H³.¯.®b®�½b´µ²{»R®�¸dÂs¯.³.­s®b¯�ÃW®b²s®b¯f´P¹�¶�Öb®N¿C±a·�³.­R´E³�³.­s®�°R´E¯.³a¶�³a¶�·W²R±�³f´Eã<®2°�¹_´<½Z®)·<²H³.­s®�ÀE´E¯a¶�·WÂR±

´ 	�®N±
´E³z´E²t´E¯.»�¶�³.¯f´E¯6Õ2·W¯f¿�®b¯NÄW´E²R¿�ÄP¶�²�¸�´W½Z³NÄE³.­s®+°R´E¯.³m¶�³m¶�·<²R±5²s®b®N¿:²s·<³J»�®�Á�´W¿�®'·W²:®bÀW®b¯.Õ�½Z·�·W¯f¿<¶�²R´E³.®
´ 	!¶y±bÉzß�²H³.­�¶y±�½b´<±a®WÄR´E³+®N´W½6­H²s·W²�¹�®N´P¸�²s·s¿�®2·E¸á³6­s®2ã!Ù�¿Ü³.¯.®b®WÄ�Å+®2Á)ÂR±m³*´�¹_±m·t¯.®N½Z·W¯f¿�³6­s®2¶y¿�®b²!³m¶�³aÕ�·E¸
³6­s®º´�	�¶y±+³.­R´E³ ¶y±+»R®Z¶�²sÃH±a°�¹�¶�³PÉzÑ�®2ÂR±a®�³.­s®2³.®b¯.Á q<XNTRXPYanW}�[��bXfe��Nlae�cdYaXZX ³.·t¿�®N±.½Z¯a¶�»R®�³.­�¶y±�±a³.¯.ÂR½Z³6Âs¯.®WÉ
¬*­s®�ÃW®b²s®b¯Z´P¹�¶�Öb®N¿gã�Ù�¿t³6¯.®b®�¶y±+¯.®N´P¹�¹�Õv´µ²v´W¿s´µ°s³f´E³a¶�·W²�³.·:¯.®bÃE¶�·W²R±+·µ¸J³.­s® nWeWnZ`�cd[\VNX��Nl�e�cdYaXfX Ë � �PÏ=´µ²R¿



³6­s®������ cdYaXfX Ë � �EÏ'Å�­�¶y½.­äÅ+®b¯.®t·W¯a¶�ÃE¶�²R´P¹�¹�Õ0¿�®bÀW®Z¹�·W°R®N¿�¸d·W¯�°�·E¶�²!³Z±bÉHß�³:½b´E²0´P¹y±a·{»�®�¯.®bÃ�´E¯f¿�®N¿�´W±
´¾±a°R®N½6¶y´P¹�½b´W±m®�·E¸�³.­s®����
	 cdYaXfX Ç�¿�®b²s·W³m¶�²sÃ�� [yT�nWYZw � `�nWkZX 	 n<Yfcd[\cd[yU<TR[\T!q Ð�Ë ��� Ï�É+ß�²C°R´E¯6³a¶y½ZÂ�¹_´µ¯NÄs¶�²
³6­s®tÃW®b²s®b¯f´P¹�¶�Öb®N¿äã�Ù�¿�³.¯6®b®WÄ5³.­s®t°R´µ¯.³a¶�³a¶�·W²�¶�²sÃ�­�Õ!°�®b¯.°�¹y´E²s®N±:´E¯.®t¯.®N±m³.¯a¶y½Z³.®N¿�³.·H»R®�°R´E¯f´P¹�¹�®Z¹�³.·{³6­s®
´ 	�®N±bÄ�Å�­s®b¯6®N´W±'¶�²H³.­s® � 
 �?³.¯.®b®�³.­s®bÕ�­R´PÀW®�´µ²v´E¯6»�¶�³6¯f´E¯.Õ�·W¯a¶�®b²�³f´E³a¶�·W²5Éz¬+­s® � 
 �?³.¯.®b®�¶y±�ÂR±a®N¿¾¶�²
½Z·<Át°sÂs³.®b¯�ÃW¯Z´E°s­�¶y½b±+³.·:¸�´W½6¶�¹�¶�³Z´E³.®�À<¶�®bÅ+¶�²sÃRÉ

>�²s®+·E¸s³.­s®�±a­s·<¯.³f½Z·WÁ:¶�²sÃ!± ·E¸s³.­s®�Ã<®b²s®b¯f´P¹�¶�Öb®N¿:ã!Ù�¿�³.¯.®b® ¶_± ³.­s® ¸ ´W½Z³ ³.­R´E³5Å+®�½b´µ²�·W²�¹�Õ�¿�®N½Z·WÁt°�·!±a®
³6­s®�±a°R´W½Z®�¶�²!³6·t³aÅ�·:°R´E¯6³f±+´P¹�·W²sÃ�´:°R´E¯6³a¶y½ZÂ�¹_´µ¯º¿<¶�Át®b²R±�¶�·W²C´E³�®N´W½6­{±a³.®b°5É ßd¸zÅ�®2Å*¶_±m­H³.·t°R´E¯.³m¶�³m¶�·<²
´:±a°R´<½Z®2¶�²!³6·
��°R´E¯.³f±�´�¹�·<²sÃ�´:¿<¶�Á¾®b²R±�¶�·W² �.Ä�³.­s®b²HÅ+®2Á:ÂR±a³�°R®b¯m¸u·W¯6Á���� � ±aÂR½b½Z®N±.±�¶�ÀW®�°R´E¯.³a¶�³a¶�·W²R±
·<²�¿<¶�Át®b²R±�¶�·W² �.É >�²R½Z®�³.­s®N±a®���� � °R´µ¯.³a¶�³a¶�·W²R±H´E¯.®�½Z·WÁ¾°�¹�®b³6®WÄ�Å+®C°R´E¯.³a¶�³a¶�·W²�´P¹�·W²sÃ0´E²s·W³.­s®b¯
¿<¶�Át®b²R±�¶�·<²5É{¬+­s® `�|<�Z�r}�XNcdYaXZX Ë�ÎPÏz¶y±�´�¸dÂs¯.³.­s®b¯�Ã<®b²s®b¯f´P¹�¶�ÖN´E³a¶�·W²ä·E¸�³.­s®tã�Ù�¿C³.¯.®b®t³6­R´E³�¿�®N½Z·WÁt°�·!±a®N±
³6­s®�±a°R´W½Z®2¶�²�³.·t³aÅ+·:·W¯�Át·W¯6®2°R´E¯.³f±�´�¹�·<²sÃ�´:°R´E¯.³m¶_½ZÂ�¹y´E¯2¿<¶�Át®b²R±�¶�·W²�´µ³�®N´<½.­C±a³.®b°{±a·t³6­R´E³�²s·t³aÅ+·
±mÂR½b½Z®N±.±�¶�ÀW®�°R´E¯.³a¶�³a¶�·W²R±'ÂR±a®�³6­s®º±.´µÁt®�¿<¶�Át®b²R±�¶�·W²5É'ß�²�·W³.­s®b¯'Å�·<¯f¿s±bÄE³.­s®�°sÂsÖbÖZ¹�®b³.¯.®b®�½Z·WÁt°s¯6®N±.±a®N±�´�¹�¹
±mÂR½b½Z®N±.±�¶�ÀW®�°R´µ¯.³a¶�³a¶�·W²R±+·W²g³.­s®�±.´EÁ¾®�¿<¶�Á¾®b²R±�¶�·W²g¶�²g³.­s®2ÃW®b²s®b¯f´�¹�¶�Öb®N¿gã�Ù�¿H³.¯.®b®WÉ
¬+­s®:°sÂsÖbÖZ¹�®b³.¯.®b®�¶y±�Á¾·W³a¶�À�´E³6®N¿{»�ÕH´�¿�®N±�¶�¯.®:³.·¾·�À<®b¯f½Z·WÁt®2³.­s®�¯a¶�ÃE¶y¿<¶�³�ÕÜ¶�²o³6­s®)±a­R´E°�®WÄ�±�¶�Öb®WÄ5´µ²R¿

°�·!±�¶�³a¶�·W²g·E¸J³.­s®2»�¹�·s½.ãs±�³6­R´E³+¯.®N±aÂ�¹�³�¸d¯.·WÁ ³.­s®2»�¶�²�³.¯.®b®:Ç�´µ²R¿�³.·�´E²H®Nâ<Â�¶�À�´P¹�®b²�³�®
	s³.®b²�³NÄs³.­s®2¯.®bÃµ¶�·<²
â<ÂR´W¿�³.¯6®b®EÐ�°R´E¯.³a¶�³a¶�·W²�¶�²sÃ0°s¯.·s½Z®N±.±gÇ�»�®N½b´EÂR±a®g·E¸2¶�³f±t¯6®bÃWÂ�¹y´E¯v¿�®N½Z·<Át°R·!±�¶�³m¶�·<²�ÐfÉ1ß�²�°R´µ¯.³a¶y½ZÂ�¹y´E¯NÄ+¶�²
Á�´E²!ÕH½b´W±a®N±LÄR³.­s®:¿�®N½Z·WÁt°�·!±�¶�³a¶�·W²�¯.Â�¹�®N±�¶�ÃW²s·W¯6®�³.­s®�­s·WÁt·WÃW®b²s®Z¶�³aÕH°s¯.®N±a®b²�³�¶�²�½Z®b¯.³Z´P¶�²o¯6®bÃE¶�·W²R±�·<²
´<½b½Z·WÂs²!³+·E¸z³.­s®2²s®b®N¿�³.·¾°�¹_´<½Z®2³.­s®2°R´E¯.³a¶�³a¶�·W²�¹�¶�²s®N±�¶�²{°R´E¯6³a¶y½ZÂ�¹_´µ¯�°R·!±�¶�³m¶�·<²R±�´W±'Å+®Z¹�¹á´W±�´�°�·!±.±�¶�»�¹�®
¹�¶�Á:¶�³�·W²{³.­s®2²�ÂsÁ:»R®b¯�·E¸J°�®b¯.Á:¶y±.±�¶�»�¹�®t°R´E¯.³m¶�³m¶�·<²R±�´P¹�·W²sÃ¾®N´W½.­C¿<¶�Át®b²R±�¶�·W²�´E³+®N´W½6­o¿�®N½Z·WÁt°�·!±�¶�³a¶�·W²
±m³.®b°5É6>+¸d³.®b²5Äs¶�³+¶y±�¿�®N±�¶�¯f´E»�¹�®�¸u·<¯�³.­s®�»�¹�·s½.ã{¿�®N½Z·<Át°R·!±�¶�³m¶�·<²o³6·:¸u·µ¹�¹�·EÅ�³.­s®�°R®b¯f½Z®b°s³6ÂR´P¹á½6­R´E¯f´W½Z³.®b¯6Ù
¶y±a³m¶_½b±�·E¸z³.­s®2·W»s¼a®N½Z³f±+´W±+Å+®Z¹�¹á´W±*¯.®Z×R®N½Z³�³6­s®Z¶�¯�¿�·WÁ:¶�²R´E²�³º±a³6¯.ÂR½Z³.Âs¯f´P¹�¸d®N´E³.Âs¯.®N±LÉ
-s·<¯5®
	@´µÁt°�¹�®WÄW½Z·W²R±�¶y¿�®b¯�´'¸d¯.·W²�³5ÀW¶�®bÅä·E¸R´�±.½Z®b²s®�½Z·W²�³f´P¶�²�¶�²sÃº´+³Z´E»�¹�®�´E²R¿�³�Å+·�½6­R´P¶�¯f±bÉ - ¶�ÃWÂs¯.®N± �!´

´µ²R¿,�W»�´E¯.®�³.­s®�»�¹�·s½.ãC¿�®N½Z·WÁt°�·!±�¶�³a¶�·W²R±2¯6®N±aÂ�¹�³a¶�²sÃ�¸u¯.·<Á ³.­s®�ÂR±a®:·E¸�´¾»�¶�²�³.¯.®b®t´E²R¿C´¾°sÂsÖbÖZ¹�®b³.¯.®b®WÄ
¯6®N±a°R®N½Z³a¶�ÀW®Z¹�ÕWÄ�¸d·W¯z³.­�¶y±+±.½Z®b²s®WÄ�Å�­�¶�¹�® - ¶�ÃWÂs¯6®��!½'¶y±'³.­s®�³.¯6®b®�´W½b½Z®N±.±'±a³.¯.ÂR½Z³.Âs¯6®�½Z·W¯.¯.®N±m°R·W²R¿<¶�²sÃ:³.·�³6­s®
°sÂsÖbÖZ¹�®b³.¯6®b®�¶�² - ¶�ÃWÂs¯.®��W»5É,��·<³a¶y½Z®�³.­s®¾²R´E³.Âs¯f´P¹�¿�®N½Z·WÁt°�·!±�¶�³a¶�·W²�¶�²0³6­s®t°sÂsÖbÖZ¹�®b³.¯.®b®H·E¸�³.­s®H½.­R´�¶�¯
¶�²�³.·�³6­s®+¹�®bÃ!±bÄs±a®N´E³NÄ�´E²R¿¾»R´W½.ã�Ä!´µ²R¿:·E¸5³.­s®�³f´E»�¹�®�¶�²�³.·�³6­s®�³.·W°�´µ²R¿:¹�®bÃ!±bÉ=>�²�³.­s®�·W³.­s®b¯�­R´µ²R¿�Ä!³6­s®
»�¹�·s½.ãs±�¶�²C³.­s®�»�¶�²�³.¯.®b®�Ç�´E²R¿Ü³.·v´¾ÃW¯.®N´µ³.®b¯�®
	s³.®b²!³�¶�²�³.­s®�¯.®bÃE¶�·W²�âWÂR´<¿�³.¯.®b®WÄ�´P¹�³.­s·WÂsÃW­g²s·W³º±m­s·�Å�²
­s®b¯6®EÐ�¿�·t²s·W³�­R´PÀW®2³6­�¶_±*°R®b¯f½Z®b°s³.ÂR´�¹ ½Z·W­s®b¯6®b²R½Z®WÉ

�+¢���«#�s¦�� ¦!ª���«.ª
� ��� ����¦ � "��s¤'¥�� ¥W«.§5¤."

Û2±.±aÂsÁ:¶�²sÃ{³6­s®)°s¯6®N±a®b²R½Z®t·E¸�´E²�´W½b½Z®N±6±2±a³.¯.ÂR½Z³.Âs¯6®WÄR³.­s®�¶�Át°�¹�¶y½6¶�³t¯.®b°s¯.®N±a®b²�³f´E³m¶�·<²R±�¿�®N±.½Z¯m¶�»�®N¿C¶�²

W®N½Z³m¶�·<²R±zÌ2´E²R¿ �2´E¯.®+ÃW·�·�¿º¸u·W¯ �R²R¿<¶�²sÃ�³.­s®+·W»s¼a®N½Z³f±J´<±.±a·s½6¶_´µ³.®N¿:Å+¶�³.­t´�°R´E¯.³a¶y½ZÂ�¹y´E¯z¹�·s½b´E³a¶�·W²t·<¯á½Z®Z¹�¹
Ç ¶ É ®WÉ�Ä5âWÂs®b¯6ÕÒÌ�ÐfÄ�Å�­�¶�¹�®�¯.®Nâ<Â�¶�¯a¶�²sÃC³.­R´E³�´P¹�¹�½Z®Z¹�¹y±�»�®�®
	R´EÁ:¶�²s®N¿CÅ�­s®b²�¿�®b³.®b¯.Á:¶�²�¶�²sÃ�³.­s®�¹�·s½b´E³a¶�·W²R±
´<±.±a·s½6¶_´µ³.®N¿HÅ+¶�³.­�´¾°R´E¯.³a¶y½ZÂ�¹y´E¯�·W»s¼a®N½Z³2Çd¶�ÉÊ®WÉ�Ä5â<Âs®b¯.Õ � ÐfÉ�ß�²�½Z·<²!³.¯Z´W±a³NÄs³6­s®�®
	s°�¹�¶y½6¶�³:¯.®b°s¯.®N±a®b²�³f´E³m¶�·<²
³6­R´E³�Å+®:¿�®N±.½Z¯a¶�»R®N¿Ò¶y±2ÃW·�·�¿v¸u·<¯�âWÂs®b¯.Õ � Ä�Å�­�¶�¹�®�¯.®Nâ<Â�¶�¯a¶�²sÃ{³.­R´E³2´P¹�¹�·W»s¼a®N½Z³f±�»R®:®
	R´EÁ:¶�²s®N¿CÅ�­s®b²
³6¯.ÕW¶�²sÃ:³.·:¯.®N±a°�·W²R¿�³.·tâ<Âs®b¯.ÕvÌ@ÉJß�²H³.­�¶y±�±a®N½Z³a¶�·W²5Ä@Å�®�¸d·�½ZÂR±+·<²H¯.®b°s¯.®N±a®b²�³f´E³a¶�·W²R±'³.­R´µ³�®b²R´µ»�¹�®�»R·W³6­
â<Âs®b¯a¶�®N±�³.·:»R®)´µ²R±aÅ+®b¯.®N¿�Å+¶�³.­s·WÂs³�°R·!±6±�¶�»�¹�ÕH­R´PÀ<¶�²sÃ�³.·:®
	R´EÁ:¶�²s®�®bÀ<®b¯.Õv½Z®Z¹�¹�É
¬+­�¶y±�¶y±�´<½.­�¶�®bÀW®N¿g»�Õ�¶�Á¾°R·!±�¶�²sÃ{½Z·W²�³f´P¶�²sÁt®b²�³�­�¶�®b¯Z´E¯f½6­�¶�®N±�·<²{³.­s®�¯.®b°s¯.®N±a®b²�³f´E³a¶�·W²R±LÉ�¬+­s®�­�¶�®b¯.Ù

´µ¯f½.­�¶�®N±�¿<¶��5®b¯2¿�®b°R®b²R¿<¶�²sÃ{·W²HÅ�­s®b³.­s®b¯�³.­s®�­�¶�®b¯Z´E¯f½6­!Õ�¶y±+·E¸�±a°R´W½Z®¾Çd¶�ÉÊ®WÉ�Äs³6­s®�½Z®Z¹�¹y±�¶�²{³6­s®�±a°R´W½Z®2¶�²
Å�­�¶_½6­�³.­s®�·<»s¼�®N½Z³Z±�´E¯.®*¸u·WÂs²R¿�ÐZÄ!·<¯�Å�­s®b³.­s®b¯+³.­s®�­�¶�®b¯f´E¯f½6­�Õ:¶y±�·µ¸=·<»s¼�®N½Z³Z±bÉ
ß�²�³.­s®�¸d·W¯.Á¾®b¯�½b´W±a®WÄ<Å+®
´µÃWÃW¯.®bÃ!´µ³.®�±a°R´W½Z®:¶�²�³.·{±aÂR½b½Z®N±.±�¶�À<®Z¹�ÕÒ¹_´µ¯.ÃW®b¯.Ù�±�¶�Öb®N¿ä½.­�Âs²sãs±:Çd¶�ÉÊ®WÉ�Ä�»�¹�·s½.ãs±ZÐfÄ Å�­�¶�¹�®:¶�²�³.­s®�¹y´E³.³6®b¯NÄ�Å+®
´µÃWÃW¯.®bÃ!´µ³.®�·W»@¼�®N½Z³f±�¶�²�³.·o±mÂR½b½Z®N±.±�¶�ÀW®Z¹�Õ�¹y´E¯6ÃW®b¯2ÃW¯.·WÂs°R±�Çd¶�²�³.®b¯.Á�±�·E¸�³.­s®t²�ÂsÁ)»�®b¯�·E¸+·W»s¼a®N½Z³f±2³6­R´E³
³6­s®bÕ�½Z·W²!³Z´P¶�²�ÐfÉz¬+­s®z¸d·W¯.Át®b¯ ¶y±z´E°s°�¹�¶y½b´E»�¹�®�³.·�¶�Át°�¹�¶y½6¶�³�Çd¶�ÉÊ®WÉ_ÄP¶�Á�´EÃW®bÙd»R´W±a®N¿�Ð5¯6®b°s¯.®N±a®b²�³f´E³a¶�·W²R±bÄPÅ�­�¶�¹�®
³6­s®2¹y´E³.³.®b¯�¶y±2´E°s°�¹�¶y½b´E»�¹�®�³.·�®
	s°�¹�¶y½6¶�³�Çd¶�ÉÊ®WÉ_Ä�·W»s¼a®N½Z³.Ùd»R´W±a®N¿�Ð+¯.®b°s¯.®N±a®b²�³f´E³m¶�·<²R±bÉ�¬+­�ÂR±bÄ�Å�®t±a®b®t´EÃ�´P¶�²
³6­R´E³�³.­s®:¿<¶_±m³a¶�²R½Z³a¶�·W²�¶y±�³.­s®t±.´EÁt®:´W±+³.­R´µ³�ÂR±a®N¿Ü¶�²�½Z·WÁt°sÂs³.®b¯�ÃW¯f´µ°s­�¶_½b±�³6·�¿<¶y±a³a¶�²sÃWÂ�¶y±a­ä»R®b³aÅ+®b®b²
´�¹�Ã<·W¯a¶�³.­sÁ�±�´<±+»R®Z¶�²sÃ¾¶�Á�´EÃW®bÙ�±a°R´W½Z®�·W¯�·W»@¼�®N½Z³.Ù�±m°R´W½Z®tË�ÝPÏ�Ä�¯.®N±a°�®N½Z³a¶�ÀW®Z¹�ÕWÉ



(a)

(c)

A1 A3 W5 B2 B3W7 C3 C1

W3 W8

W2

A2
B1

C2

W10W6

W9W4W1

(b)

W2

3

A3

x:
W1

4 5

A2

y:

C3

13

W10

x:
W9

4 5

C2

y:

6x:
W4

3 4

B1

y:

7 8 10

B2 W6W5 B3 W7

1 4 5 11 12 15

A1 C1W8W3

x:

��� 	�
���
��H� � � ����� 3�
#� ��������1 � $+� ��&�' ���?$+*(
 �%�!�-.��"&($+� 
,
 ��&�3 � . � ��
����(� 
,$%��
,
 � ���2� 
,1D���!&�3!�"&(	
$0� $%*7
9'Y����&($���� 

� �(' ��1+� 
(&(
4� �!&7$Y��� &�� &7	 ��$Y��.�� 
5��&�3 $ �)� �:*����"� 1�� �+��� � 1 $+*(
 $%��
,
 �(�,� 
,1Y1
1Y$+�0
�� $%
�� 
 ' ��� $%*7
���
	���(� 
,$+� 
,
 � & � .��D;

¬+­s®�»R´W±�¶y½�¶_¿�®N´Ü¶y±2³6­R´E³2¶�²�¶�Á�´EÃW®bÙd»R´W±a®N¿Ò¯.®b°s¯.®N±a®b²�³f´E³a¶�·W²R±�Å+®:°s¯.·W°R´EÃ�´E³.®t·W»@¼�®N½Z³f±�Âs°ä³.­s®t­�¶�Ù
®b¯Z´E¯f½6­!ÕHÅ+¶�³.­C³.­s®:·s½b½ZÂs°�¶�®N¿�±a°R´<½Z®t»R®Z¶�²sÃH¶�Át°�¹�¶y½6¶�³:³.·H³.­s®:¯.®b°s¯.®N±a®b²�³f´E³m¶�·<²5É�¬+­�ÂR±�Å�®:¯.®b³Z´P¶�²o³6­s®
°s¯6·W°R®b¯.³aÕ�³6­R´E³t´W±.±a·s½6¶y´E³.®N¿0Å*¶�³6­0®N´W½.­�½Z®Z¹�¹�¶y±�´E²ä¶y¿�®b²!³m¶ �R®b¯¾¶�²R¿<¶y½b´E³a¶�²sÃ0³.­s®H·W»s¼a®N½Z³:·E¸2Å�­�¶y½.­ ¶�³
¶y±:´gÁt®bÁ:»R®b¯NÉgß�²ä¸�´W½Z³NÄ ¶�³�¶y±:³.­�¶y±�¶�²�¸d·W¯.Á�´E³a¶�·W²ä³.­R´E³2¶y±:°s¯6·W°R´EÃ!´E³6®N¿CÂs°0³.­s®�­�¶�®b¯Z´E¯f½6­!Õ�±m·o³6­R´E³
®N´<½.­t®Z¹�®bÁt®b²�³'¶�²H³.­s®�­�¶�®b¯f´E¯f½6­�Õ�½Z·W²�³f´P¶�²R±'³.­s®�Âs²�¶�·W²H·E¸5³.­s®�·<»s¼�®N½Z³Z±z³.­R´E³+´E°s°R®N´µ¯z¶�²H³.­s®�®Z¹�®bÁt®b²�³f±
¶�ÁtÁ¾®N¿<¶_´µ³.®Z¹�Õ{»R®Z¹�·EÅ"¶�³NÉ
¬+­s®:¯.®N±aÂ�¹�³a¶�²sÃH­�¶�®b¯f´E¯Z½.­�ÕH¶y±�ã�²s·�Å�²o´W±�´ `�w�YanWp:[\e Ë � � Ïz´E²R¿Ü¶_±*¸d¯.®NâWÂs®b²�³a¹�Õo½6­R´E¯f´<½Z³.®b¯a¶�Öb®N¿C´W±�´

p:|�}�cd[yYaXb^bUW}�|�cd[yUWT ¯.®b°s¯.®N±m®b²!³f´µ³a¶�·W²v±�¶�²R½Z®2³6­s®�·W¯m¶�Ãµ¶�²R´�¹ ½Z·µ¹�¹�®N½Z³a¶�·W²g·E¸5·W»s¼a®N½Z³f±
¶y±�¿�®N±6½Z¯a¶�»R®N¿H´E³�±a®bÀW®b¯Z´P¹
¹�®bÀW®Z¹y±:·µ¸�¿�®b³Z´P¶�¹*»�ÕCÂR±�¶�²sÃ�½Z®Z¹�¹y±:³.­R´E³�­R´NÀ<®�¿<¶��=®b¯6®b²!³t±�¶�Öb®N±bÄz³6­s·WÂsÃW­ä³.­s®bÕ�´E¯.®�±�¶�Á:¶�¹_´µ¯:¶�²�±a­R´E°R®WÉ
- ¶�ÃWÂs¯6®ºÍ:±a­s·EÅ�± ³.­s®�°�Õ�¯f´EÁ:¶y¿�½Z·W¯.¯.®N±a°�·W²R¿<¶�²sÃt³.·:³.­s®2½Z·E¹�¹�®N½Z³a¶�·W²H·E¸J·W»@¼�®N½Z³f±'´E²R¿H½Z®Z¹�¹y±'¶�²�- ¶�Ã<Âs¯.® �
´µ²R¿�³.­s®�¹y´E»R®Z¹y±*¶�² - ¶�ÃWÂs¯.® �W´sÉ ß�²H³.­�¶y±�½b´W±a®WÄ�Å+®�´E¯.®�´EÃWÃ<¯.®bÃ!´E³a¶�²sÃ:Ì � Ì:½Z®Z¹�¹y±2´E²R¿�»�¹�·s½.ãs±bÉ ��·W³a¶y½Z®
³6­s®�±�¶�Á�¶�¹y´E¯m¶�³aÕC»R®b³aÅ+®b®b²�³.­s®:°�Õ!¯Z´EÁ:¶y¿C´E²R¿g³.­s®tâWÂR´W¿�³6¯.®b®:¶�Át°�¹�®bÁt®b²�³f´E³a¶�·W²�³6­R´E³�ÂR±m®N±�´E²�´W½b½Z®N±.±
±m³.¯.ÂR½Z³.Âs¯.®2Å�­�¶_½6­H¶y±�´�³.¯.®b®2Å+¶�³.­C´�¸ ´µ²s·WÂs³+·E¸ ��- ¶�Ã<Âs¯.® �E»�ÐfÉ
��®bÀW®b¯.³.­s®Z¹�®N±.±bÄ@¶�³+¶y±'¶�Át°R·<¯.³f´E²�³�³.·t¿<¶y±a³a¶�²sÃWÂ�¶y±a­C³.­s®2°�Õ!¯Z´EÁ:¶y¿¾¸u¯6·WÁ ³.­s®�âWÂR´<¿�³.¯.®b®�Å�­�¶y½.­5Ä�´W±'Å+®

¯6®N½b´P¹�¹ Äµ¶y±�´E²t®
	R´EÁt°�¹�®�·µ¸=´E²t´EÃWÃ<¯.®bÃ!´E³a¶�·W²�¶�²!³.·:±.â<ÂR´E¯.®+»�¹�·�½6ã�± Å�­s®b¯.®+³.­s®�»R´<±�¶y±z·E¸�³.­s®�´EÃWÃW¯.®bÃ�´E³a¶�·W²
¶y±'³.­R´E³+³.­s®2½Z®Z¹�¹y±+­R´PÀW®�¶y¿�®b²�³a¶y½b´P¹JÀE´P¹�Âs®N±�Çd¶�ÉÊ®WÉ�Äs´E¯.®�´W±.±a·s½6¶y´E³.®N¿�Å+¶�³.­�³.­s®2±.´EÁt®�·W»s¼a®N½Z³�·W¯+·W»@¼�®N½Z³f±á¶�¸
·<»s¼�®N½Z³z·EÀW®b¯m¹_´µ°�¶y± °R®b¯.Á:¶�³.³6®N¿�ÐfÉ�	�®b²R½Z®�³.­s®�âWÂR´<¿�³.¯.®b®+¶y±�´µ²�¶�²R±a³Z´E²R½Z®�·E¸�Å�­R´E³
¶y±z³.®b¯6Át®N¿t´ VNn<Yf[\n!ib}�X
YaXL^rUW}�|�cd[yU<T ¯.®b°s¯.®N±a®b²�³f´E³a¶�·W²5Ä Å�­�¶y½.­5Ä'·E¸º½Z·WÂs¯Z±a®WÄ
¶y±:²s·W³�¹�¶�Á:¶�³.®N¿?³.·C¯.®N½Z³f´E²sÃWÂ�¹y´E¯:»�¹�·s½.ãs±:³.­R´E³t´E¯6®
±6âWÂR´E¯6®WÉJß�²t°R´E¯.³m¶_½ZÂ�¹y´E¯PÄW¶�³+½b´E²:»R®�ÂR±a®N¿:Å+¶�³.­�´º¹�¶�Á�¶�³6®N¿t²�ÂsÁ:»R®b¯+·E¸�·<³.­s®b¯z²s·W²sÙd¯.®N½Z³f´µ²sÃWÂ�¹y´E¯�±a­R´µ°R®N±
Ç�Át·!±a³+²s·W³f´µ»�¹�ÕWÄ@³.¯a¶y´E²sÃE¹�®N±*¶�²g³aÅ�·t¿<¶�Át®b²R±�¶�·W²R±�Ë �sÄ�Ì��EÏdÐfÉ
¬+­s®H°�Õ!¯Z´EÁ:¶y¿0½b´E²0»R®HÀ<¶�®bÅ+®N¿0´W±t´C½Z·WÁt°�¹�®b³.®{â<ÂR´W¿�³.¯.®b®CÇ ¶ É ®WÉ�ÄzÅ�­s®b¯.®H²s·�´EÃ<ÃW¯.®bÃ!´E³m¶�·<²�³f´µãW®N±

°�¹y´W½Z®�´E³�³6­s®�¿�®b®b°R®N±a³�¹�®bÀW®Z¹�ÄJ·<¯NÄR®Nâ<Â�¶�À�´P¹�®b²�³a¹�ÕWÄ�´P¹�¹z¹�®N´P¸�²s·�¿�®N±�Å+¶�³.­CÖb®b¯.·{±a·W²R±2´µ¯.®t´E³2Á�´�	�¶�Á)ÂsÁ
¿�®b°s³6­�¶�²:³.­s®+³.¯.®b®EÐZÉ ��®bÀW®b¯.³.­s®Z¹�®N±.±bÄ<³.­s®b¯.®�´E¯.®+±a·WÁt®+ÀW®b¯6Õ�¶�Á¾°R·W¯.³Z´E²!³z¿<¶��5®b¯.®b²R½Z®N±bÉ�¬+­s® �R¯f±m³5¶y±z³6­R´E³



{A,B,C}

{B}

{B}

{A}

{A} {A}

{C}

{C}

A
B
C

{A}

C1 C2A4 A5A2 A3B1W1 W2 W3 W5W4 W7W6 W8 W9

��� 	�
���
����
 !8�� ����� 3 ' ��� $+*(
 � ���"� 
#� $+� �!&5�(' ��. /0
#� $01 ��&�3 � 
(� � 1-� &@��� 	�
���
���;

³6­s®�âWÂR´W¿�³6¯.®b®2¶y±�´tÀE´E¯a¶y´E»�¹�®bÙd¯.®N±a·E¹�Âs³a¶�·W²�¯.®b°s¯.®N±a®b²�³f´E³a¶�·W²gÅ�­�¶�¹�®)³6­s®�°�Õ!¯f´µÁ:¶y¿�¶y±�´�Á)Â�¹�³a¶�¯.®N±m·E¹�Âs³a¶�·W²
¯6®b°s¯.®N±a®b²�³f´E³a¶�·W²5É ¬+­s®�±a®N½Z·W²R¿�Ä2´E²R¿?Át·!±m³�¶�Á¾°R·W¯.³Z´E²!³PÄ�¿<¶��5®b¯.®b²R½Z®C¶y±H³.­R´µ³�¶�²�³.­s®�½b´W±a®C·E¸)³6­s®
â<ÂR´W¿�³.¯6®b®WÄz³.­s®H²s·W²�¹�®N´P¸2²s·�¿�®N±º¼�ÂR±a³t±a®b¯6ÀW®v´<±)´µ²�´W½b½Z®N±.±t±a³6¯.ÂR½Z³.Âs¯.®WÉ�¬+­s®bÕ0¿�·C²s·W³�¶�²R½6¹�ÂR¿�®�´E²�Õ
¶�²�¸d·W¯.Á�´µ³a¶�·W²{´E»R·<Âs³�³.­s®�·W»s¼a®N½Z³f±+°s¯.®N±m®b²!³+¶�²C³.­s®2²s·s¿�®N±2´E²R¿H½Z®Z¹�¹y±2»R®Z¹�·EÅ1³.­s®bÁ{É+¬+­�¶y±+¶y±�Å�­!ÕH³6­s®
â<ÂR´W¿�³.¯6®b®WÄE¹�¶�ãW®�³6­s®�´E¯.¯f´PÕWÄP¶y±'²s·W³zÂR±a®Z¸dÂ�¹R¸d·W¯�´µ²R±aÅ+®b¯a¶�²sÃ)â<Âs®b¯.Õ � É?>+¸ ½Z·<Âs¯f±a®WÄWÅ+®�½Z·<Â�¹_¿�´P¹y±a·:¿�®bÀW¶y±a®
´gÀE´E¯a¶y´E²�³t·E¸�³.­s®{â<ÂR´W¿�³.¯6®b®CÇ�³.®b¯.Át®N¿0´ cdYZ|!T�kfn<cdXfeElacdYaXfX¾`�wEYanWp:[ye Ë�ÌWÍPÏdÐ2Å�­�¶y½.­?ÂR±a®N±:³.­s®H²s·<²�¹�®N´�¸
²s·s¿�®N±2³6·o±a³.·<¯.®�¶�²�¸d·W¯.Á�´E³a¶�·W²0´E»R·WÂs³�³.­s®t·W»@¼�®N½Z³f±�°s¯6®N±a®b²!³�¶�²ä³.­s®�½Z®Z¹�¹y±)´µ²R¿�²s·s¿�®N±�»R®Z¹�·EÅÔ³.­s®bÁ{É
��·W³.®:³.­R´µ³�»R·<³.­�³.­s®t°�Õ�¯f´EÁ:¶y¿ä´E²R¿C³.­s®t³6¯.Âs²R½b´E³.®N¿�Ùd³.¯6®b®�°�Õ!¯Z´EÁ:¶y¿�´E¯.®�¶�²R±m³f´E²R½Z®N±�·E¸*´µ²C¶�Át°�¹�¶_½6¶�³
¯6®b°s¯.®N±a®b²�³f´E³a¶�·W²HÅ+¶�³.­{´�³.¯.®b®�´W½b½Z®N±.±�±a³.¯6ÂR½Z³.Âs¯.®WÉ

>�²"³.­s®H·W³.­s®b¯¾­R´E²R¿�Ä'¶�²�·<»s¼�®N½Z³6Ùd»R´W±a®N¿ä¯.®b°s¯.®N±m®b²!³f´µ³a¶�·W²R±tÅ+®H°s¯.·<°R´EÃ!´E³.®H³6­s®{±a°R´W½Z®{·s½b½ZÂs°�¶�®N¿
»�Õ�³6­s®�·W»s¼a®N½Z³f±�Âs°�³.­s®C­�¶�®b¯f´E¯Z½.­�Õ"Å+¶�³.­�³.­s®C¶y¿�®b²�³a¶�³aÕ�·µ¸)³.­s®�·<»s¼�®N½Z³Z±�»R®Z¶�²sÃ?¶�Á¾°�¹�¶y½6¶�³�³.·0³6­s®
¯6®b°s¯.®N±a®b²�³f´E³a¶�·W²5ÉH¬+­�ÂR±�Å�®¾¯.®b³f´P¶�²�³.­s®�°s¯.·W°�®b¯.³aÕC³.­R´E³)´<±.±a·s½6¶_´µ³.®N¿CÅ+¶�³.­ä®N´W½6­�·W»s¼a®N½Z³2¶y±:´{±a®b³�·E¸
¹�·s½b´E³a¶�·W²R±*¶�²Ò±m°R´W½Z®)½Z·W¯6¯.®N±a°R·<²R¿<¶�²sÃ�³.·t³6­s®)½Z®Z¹�¹y±2³.­R´E³�Á�´EãW®2Âs°g³.­s®�·W»@¼�®N½Z³NÉ'Û2½Z³.ÂR´P¹�¹�ÕWÄ5±�¶�²R½Z®�³.­�¶y±
¶�²�¸d·W¯.Á�´µ³a¶�·W²�Á�´PÕ{»�®t¯f´E³6­s®b¯2ÀW·E¹�ÂsÁ:¶�²s·WÂR±bÄ ¶�³2¶y±�·E¸d³.®b²C³.­s®�½b´W±a®¾³.­R´E³�´E²�´µ°s°s¯.·�	!¶�Á�´E³m¶�·<²o·µ¸*³6­s®
±m°R´W½Z®:·�½b½ZÂs°�¶�®N¿C»�Õ{³.­s®�·W»s¼a®N½Z³�¶y±�°s¯.·<°R´EÃ!´E³.®N¿ÜÂs°C³.­s®:­�¶�®b¯Z´E¯f½6­!Õg¯f´E³.­s®b¯�³.­R´E²g³.­s®t½Z·E¹�¹�®N½Z³m¶�·<²�·E¸
¶�²R¿<¶�À<¶_¿�ÂR´�¹á½Z®Z¹�¹_±'³.­R´µ³�´E¯.®�±a°R´E²s²s®N¿¾»!Õ�³.­s®�·W»@¼�®N½Z³NÉ
¬+­s®�´E°s°s¯6· 	�¶�Á�´E³a¶�·W²�¶_± ÂR±aÂR´P¹�¹�Õt³.­s®�Á�¶�²�¶�Á:ÂsÁ
»�·WÂs²R¿<¶�²sÃ�»�·�	�¸d·W¯:³.­s®H·W»s¼a®N½Z³:³.­R´E³�¶y±�½ZÂR±m³.·WÁ�´E¯m¶�¹�Õ0±a³.·W¯6®N¿�Å+¶�³.­0³6­s®H®
	�°�¹�¶y½6¶�³H¯.®b°s¯.®N±a®b²�³f´E³a¶�·W²5É
¬*­s®b¯.®Z¸u·<¯.®WÄR´W±.±m·�½6¶y´E³.®N¿ÜÅ+¶�³.­{®N´<½.­g®Z¹�®bÁ¾®b²!³�¶�²o³6­s®2­�¶�®b¯Z´E¯f½6­!Õ�¶y±2´:»�·WÂs²R¿<¶�²sÃH»R·�	o½Z·W¯.¯.®N±m°R·W²R¿<¶�²sÃ
³6·)³6­s®�Âs²�¶�·W²{·µ¸á³.­s®2»�·WÂs²R¿<¶�²sÃH»R·�	s®N±�´W±.±a·s½6¶y´E³.®N¿�Å+¶�³.­g³.­s®2®Z¹�®bÁt®b²�³f±+¶�ÁtÁ¾®N¿<¶_´µ³.®Z¹�Õ{»R®Z¹�·EÅ�¶�³PÉ
¬+­s®�Þ+Ùd³.¯6®b®�Ë � ÌPÏ<¶y±J´E²�®
	@´µÁt°�¹�®�·µ¸�´E²�·W»@¼�®N½Z³5­�¶�®b¯f´µ¯f½.­�Õ2Å�­�¶y½6­ �R²R¿s±
ÂR±m®�®N±a°�®N½6¶_´�¹�¹�Õ:¶�²:¿s´E³f´E»R´W±m®

´µ°s°�¹�¶y½b´E³m¶�·<²R±bÉ�¬+­s®:²�ÂsÁ)»�®b¯2·E¸�·W»s¼a®N½Z³f±�·W¯�»R·WÂs²R¿<¶�²sÃ{»�·�	�®N±�³.­R´µ³º´E¯6®)´EÃWÃ<¯.®bÃ!´E³.®N¿¾¶�²�®N´<½.­g²s·�¿�®
¶y±'°R®b¯6Á:¶�³.³.®N¿�³.·�¯f´E²sÃW®�»�®b³aÅ�®b®b² �������	��Ì�
�´E²R¿��ÔÉ�¬*­s®�¯.·�·W³'²s·�¿�®�¶�²{´E²vÞ*Ùd³.¯.®b®�­R´W±+´E³z¹�®N´W±a³
³aÅ+·{®b²�³.¯a¶�®N±:Âs²�¹�®N±.±)¶�³�¶_±¾´H¹�®N´P¸2²s·s¿�®H¶�²0Å�­�¶y½.­�½b´<±a®�¶�³t­R´W±�¼�ÂR±m³)·<²s®H®b²!³.¯6Õ�½Z·W¯.¯.®N±m°R·W²R¿<¶�²sÃä³.·
³6­s®�»R·<Âs²R¿<¶�²sÃH»�·�	{·E¸ ´µ²{·W»s¼a®N½Z³NÉ+¬+­s®)Þ*Ùd³.¯.®b®2¶y±�ÂR±aÂR´P¹�¹�Õ{»sÂ�¶�¹�³�´W±�³.­s®�·W»@¼�®N½Z³f±�´E¯.®2®b²R½Z·WÂs²�³.®b¯.®N¿
¯Z´E³.­s®b¯+³.­R´E²HÅ�´P¶�³a¶�²sÃ�Âs²!³a¶�¹á´�¹�¹
·W»s¼a®N½Z³f±+­R´PÀW®2»R®b®b²Ü¶�²s°sÂs³NÉ
- ¶�ÃWÂs¯.®+ÎW´'¶y±5´E²�®
	@´EÁ¾°�¹�®+Þ+Ùd³.¯.®b® ¸u·<¯=´�½Z·E¹�¹�®N½Z³m¶�·<²)·µ¸�¯.®N½Z³Z´E²sÃE¹�®�·W»@¼�®N½Z³f±�Å+¶�³.­ � � Ì+´E²R¿
� � �sÉ

- ¶�ÃWÂs¯6®)ÎE»�±a­s·EÅ�±�³.­s®)±m°R´E³a¶y´P¹z®
	�³.®b²�³�·E¸�³.­s®:»R·WÂs²R¿<¶�²sÃg»R·�	�®N±�·E¸�³.­s®:²s·s¿�®N±�¶�² - ¶�ÃWÂs¯6®�Î<´sÄRÅ*¶�³6­
­s®N´PÀ�Õ:¹�¶�²s®N±�¿�®b²s·W³m¶�²sÃ¾³.­s®2»R·WÂs²R¿<¶�²sÃ�»R·�	s®N±�½Z·W¯.¯.®N±m°R·W²R¿<¶�²sÃt³.·:³.­s®�¹�®N´P¸z²s·�¿�®N±bÄ�´E²R¿�»s¯.·WãW®b²¾¹�¶�²s®N±
¿�®b²s·<³a¶�²sÃo³6­s®t»R·WÂs²R¿<¶�²sÃ�»�·�	�®N±:½Z·W¯.¯6®N±a°R·W²R¿<¶�²sÃC³.·g³.­s®v±mÂs»s³.¯.®b®N±2¯6·!·W³6®N¿�´E³�³6­s®�²s·W²�¹�®N´P¸�²s·�¿�®N±bÉ



��·W³.®�³.­R´E³�³6­s®�Þ+Ùd³.¯.®b®�¶y±+²s·W³'Âs²�¶_â<Âs®WÉ'ß�³f±'±a³.¯.ÂR½Z³.Âs¯6®º¿�®b°�®b²R¿s±+­s®N´PÀW¶�¹�Õt·W²�³.­s®�·W¯f¿�®b¯z¶�²�Å�­�¶y½.­H³6­s®
¶�²R¿<¶�À<¶_¿�ÂR´�¹�·W»s¼a®N½Z³f±+Å+®b¯.®�¶�²R±a®b¯.³.®N¿v¶�²!³.·ÜÇ�´E²R¿�°R·�±.±�¶�»�¹�Õo¿�®Z¹�®b³.®N¿�¸d¯.·WÁÜÐá³6­s®�³.¯.®b®WÉ

A

E 3

G

2 F

D

C1

B

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

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

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

� � � �
� � � �
� � � �
� � � �

R3

R4

R5

R6

R1

R2

(b)

Q

(a)
A 1

R3:

R1: R3 R4

E 3

R4:

B C D

R5:

2 F G

R6:

R2: R5 R6

R0: R1 R2

��� 	�
���
���� �+����� 	 $+� 
,
�' ��� �-� �!�"� 
#� $%� ��&9�(')��
#� $ ��&(	�� 
 ��. /0
#� $01���� $+* �	�
�9��&�3 �
� � �!��&�3 � .��
$%*7
�1 ���:$+� ���(
 �7$0
(&7$01��(' $+*(
9.���
�&�3!�"&(	-.��:�7
,1,;�� ��$+� � 
 $+*��:$ $%*7
 � 
#�Q')&7��3�
,16� &-$+*(
-�"&�3�
 �-��� 1Y�
1Y$2��� 
�.���
�&�3!�"&(	�.��#�(
,1���� $+*(��
(	�*-$+*�� 1-� 1 �!&�� 8-1D*(����&-' ��� $+*(
 &(��&�� 
#�Q')&7��3�
,1,;

¬+­s®{¿�¯f´PÅ�»R´<½.ãC·E¸�³6­s®vÞ+Ùd³6¯.®b®{Ça´E²R¿�´µ²!Õ�¯6®b°s¯.®N±a®b²�³f´E³a¶�·W²ä»R´W±a®N¿ä·W²0´E²ä·W»s¼a®N½Z³�­�¶�®b¯f´E¯Z½.­�ÕRÐ�¶y±
³6­R´E³2Å+®)Á�´NÕg­R´PÀW®:³.·H®
	@´µÁ:¶�²s®�´P¹�¹�·E¸+³.­s®:»R·WÂs²R¿<¶�²sÃC»R·�	s®N±�´E³�´�¹�¹z¹�®bÀW®Z¹y±�Å�­s®b²�´µ³.³.®bÁt°s³a¶�²sÃg³.·
¿�®b³6®b¯.Á:¶�²s®�³6­s®t¶y¿�®b²�³a¶�³�Õä·E¸�³.­s®�·W»s¼a®N½Z³5<Ü³.­R´E³)½Z·<²!³f´�¶�²R±�¹�·s½b´E³a¶�·W²���Çd¶�ÉÊ®WÉ�Äzâ<Âs®b¯.Õ�Ì�ÐfÉg¬+­�¶y±:Å�´W±
½b´µÂR±a®N¿g»!ÕH³.­s®�¸�´W½Z³�³.­R´E³�³.­s®:»�·WÂs²R¿<¶�²sÃ{»R·�	s®N±�½Z·<¯.¯.®N±a°�·W²R¿<¶�²sÃ{³.·H¿<¶��=®b¯6®b²!³�²s·�¿�®N±�Á�´NÕH·EÀW®b¯m¹_´µ°
Ç ¶ É ®WÉ�Ä
³.­s®bÕ�´E¯.®�²s·W³t¿<¶y±\¼a·E¶�²!³bÐZÉ�¬+­s®�¸ ´<½Z³�³.­R´E³:®N´W½6­ä·W»s¼a®N½Z³�¶y±�·W²�¹�Õ0´W±.±a·s½6¶y´E³.®N¿�Å+¶�³.­0·W²s®�²s·�¿�®
Å�­�¶�¹�®�»R®Z¶�²sÃ�½Z·W²�³f´P¶�²s®N¿Ò¶�²�°�·!±.±�¶�»�¹�Õ�Á�´E²!Õg»R·WÂs²R¿<¶�²sÃ�»�·�	�®N±�Ç�®WÉÊÃRÉ�Ä=¶�² - ¶�ÃWÂs¯.®�ÎsÄ
¯.®N½Z³f´E²sÃE¹�® L�¶y±
½Z·<²!³f´�¶�²s®N¿ ¶�²?¶�³f±t®b²�³a¶�¯.®b³aÕä¶�²
� L<Ä�����Ä���
RÄ�´E²R¿���KsÐ�Át®N´E²R±�³.­R´E³�âWÂs®b¯.Õ"Ì�Á�´NÕä·E¸d³.®b²�¯6®NâWÂ�¶�¯.®
±m®bÀW®b¯f´P¹�²s·W²�¹�®N´P¸2²s·�¿�®N±�³.·C»R®{À<¶y±�¶�³.®N¿0»�®Z¸u·<¯.®{¿�®b³.®b¯.Á:¶�²�¶�²sÃä³.­s®H·W»s¼a®N½Z³:³.­R´E³t½Z·W²�³f´P¶�²R± ��É�¬+­�¶y±
½b´µ²{»R®¾·�À<®b¯f½Z·WÁt®�»!Õ{¿�®N½Z·WÁ¾°R·!±�¶�²sÃg³.­s®:»R·WÂs²R¿<¶�²sÃ{»�·�	�®N±2±a·�³.­R´E³2¿<¶y±\¼a·E¶�²!³.²s®N±6±2­s·E¹y¿s±�Ç�®WÉÊÃ�É�ÄR³6­s®
ã�Ù�¿�Ù �'Ùd³.¯.®b®{Ë�Ì �PÏ�´E²R¿g³.­s®�Þ
�
Ùd³.¯6®b®��yË�Ì��PÏdÐ+Å�­�¶y½.­Ò¶_±�´¾¸u·<¯.Á ·E¸*´H±m°R´W½Z®t­�¶�®b¯f´E¯f½6­�ÕH¶�²�³6­s®�±m°�¶�¯m¶�³�·E¸
³6­s®�°�Õ!¯f´µÁ:¶y¿{´P¹�»R®Z¶�³�²s·W³º´¾¯.®bÃWÂ�¹y´E¯2¿�®N½Z·WÁt°�·!±�¶�³a¶�·W²5É2¬+­s®t¿�¯f´PÅ�»R´W½6ã�·E¸�³.­�¶y±2±a·E¹�Âs³a¶�·W²g¶y±�³6­R´E³º´µ²
·<»s¼�®N½Z³zÁ�´NÕ�»R®�´<±.±a·s½6¶_´µ³.®N¿:Å+¶�³.­tÁ¾·W¯.®+³.­R´E²t·<²s®�»R·WÂs²R¿<¶�²sÃ:»R·�	5ÄWÅ�­�¶y½6­tÁ�´PÕ�¯6®N±aÂ�¹�³z¶�²�³6­s®�·<»s¼�®N½Z³
»�®Z¶�²sÃt¯.®b°R·<¯.³.®N¿�´W±+±.´E³a¶y±�¸dÕW¶�²sÃ�´�°R´E¯6³a¶y½ZÂ�¹_´µ¯*â<Âs®b¯.Õ�Át·W¯.®�³.­R´E²�·W²R½Z®WÉ -s·<¯�®
	R´EÁt°�¹�®WÄR±mÂs°s°R·!±a®2³6­R´E³
Å+®�Å*´µ²!³�³.·�¯.®b³.¯a¶�®bÀW®:´P¹�¹�³.­s®:·W»s¼a®N½Z³f±�³6­R´E³�·EÀW®b¯m¹_´µ°o´¾°R´E¯.³a¶y½ZÂ�¹y´E¯�¯6®bÃE¶�·W²äÇd¶�ÉÊ®WÉ�Ä�´tÅ+¶�²R¿�·EÅÔâ<Âs®b¯.ÕRÐ
¯Z´E³.­s®b¯+³.­R´E²{´:°�·E¶�²!³2´W±'¶y±�¿�·<²s®2¶�²oâ<Âs®b¯.ÕHÌsÉ
��·W³.®:³.­R´E³�³.­s®:°s¯.®N±a®b²R½Z®t·µ¸�³.­s®:­�¶�®b¯Z´E¯f½6­!ÕC¿�·!®N±�²s·W³2Á¾®N´E²C³.­R´E³�³.­s®t´P¹�³.®b¯.²R´E³a¶�ÀW®tâ<Âs®b¯.Õ�Ç ¶ É ®WÉ�Ä

â<Âs®b¯.Õ � ¶�²H³.­s®º½b´<±a®�·µ¸ ´:±a°R´<½Z®�­�¶�®b¯f´E¯Z½.­�Õ�´E²R¿�âWÂs®b¯6Õ�Ì�¶�²H³6­s®�½b´W±a®�·E¸á´E²�·W»s¼a®N½Z³�­�¶�®b¯f´µ¯f½.­�Õ�Ð ½b´µ²
»�®�´E²R±aÅ+®b¯.®N¿�¶�ÁtÁt®N¿<¶y´E³6®Z¹�ÕWÉ'ß�²R±m³.®N´W¿�ÄW·<»s³f´P¶�²�¶�²sÃ�³.­s®�´µ²R±aÅ+®b¯JÂR±aÂR´�¹�¹�Õt¯6®NâWÂ�¶�¯.®N± ³.­R´E³z³.­s®�­�¶�®b¯f´µ¯f½.­�Õ
»�®�¿�®N±.½Z®b²R¿�®N¿�É�¬+­s®+®
�5®N½Z³
¶y±
³.­R´E³
³.­s®�·W¯Z¿�®b¯z·E¸R³.­s®�®
	s®N½ZÂs³a¶�·W²t³m¶�Á¾®�²s®b®N¿�®N¿�³.·�·<»s³f´P¶�²:³.­s®�´E²R±mÅ�®b¯
¶y±
¯.®N¿�ÂR½Z®N¿)¸u¯.·<Á�»�®Z¶�²sÃ�¹�¶�²s®N´µ¯�³.·�»R®Z¶�²sÃ2¹�·WÃ�´E¯a¶�³.­sÁ:¶y½EÉ6>+¸5½Z·WÂs¯f±a®WÄE³.­�¶y± ¶y±
²s·W³�´P¹�Å�´PÕ�± ³.­s®�½b´W±a®WÉ -@·W¯
®
	R´EÁt°�¹�®WÄ�³.­s®�¸�´W½Z³�³.­R´E³�Å+®t´E¯.®�ÂR±�¶�²sÃH»R·WÂs²R¿<¶�²sÃ{»�·�	�®N±�¸d·W¯�³.­s®)±a°R´<½Z®�±m°R´E²s²s®N¿g»!Õg³.­s®:·W»s¼a®N½Z³f±
¯Z´E³.­s®b¯
³.­R´E²:³.­s®+®
	@´<½Z³�±a°R´W½Z®+·�½b½ZÂs°�¶�®N¿¾»!Õ�³.­s®bÁÔÁ¾®N´E²R±
³.­R´E³
Å+®*¿�·2²s·<³á´P¹�Å�´PÕ�±
­R´PÀW®+´2½Z·WÁt°�¹�®b³.®
´µ²R±aÅ+®b¯�Å�­s®b²ä¯.®N´W½6­�¶�²sÃo³6­s®�»�·W³.³.·WÁ ·E¸�³.­s®�­�¶�®b¯Z´E¯f½6­!ÕWÉHß�²0°R´E¯.³a¶y½ZÂ�¹y´E¯NÄz´E³�³.­�¶y±:°R·µ¶�²�³NÄ
Å+®�Á�´NÕ
­R´PÀW®�³.·t¯6®N±a·W¯.³+³.·�´�Át·W¯.®2®
	s°R®b²R±�¶�ÀW®�°R·E¶�²�³.Ù\¶�²sÙd°R·E¹�Õ�ÃW·W²�³6®N±a³2Ë�ÝEÏ�É
-sÂs¯6³.­s®b¯.Át·W¯6®WÄ
¶�³:¶y±:Å+·W¯.³.­�¯6®b°R®N´E³a¶�²sÃ�³6­R´E³:³.­s®H·W²�¹�Õ�¯6®N´W±a·W²�¸u·<¯2¶�Át°R·�±�¶�²sÃ�³.­s®H­�¶�®b¯f´µ¯f½.­�ÕC¶y±

³6·{¸�´W½6¶�¹�¶�³f´E³.®H¯.®N±m°R·W²R¿<¶�²sÃä³.·C³.­s®v´�¹�³6®b¯.²R´E³a¶�ÀW®{â<Âs®b¯.Õ?Çd¶�ÉÊ®WÉ�Ä�â<Âs®b¯.Õ � ¶�²0³.­s®{½b´<±a®H·E¸º´C±a°R´W½Z®H­�¶�Ù



®b¯Z´E¯f½6­!Õg·W²�³6­s®:¶�Át°�¹�¶_½6¶�³�¯.®b°s¯.®N±a®b²�³f´E³m¶�·<²Æ´E²R¿�âWÂs®b¯.ÕäÌ�¶�²�³6­s®v½b´W±m®t·E¸�´E²�·W»@¼�®N½Z³�­�¶�®b¯Z´E¯f½6­!Õ�·<²
³6­s®2®
	�°�¹�¶y½6¶�³�¯.®b°s¯.®N±m®b²!³f´µ³a¶�·W²�ÐfÉ+¬+­!ÂR±LÄsÂR±aÂR´P¹�¹�ÕWÄ�³.­s®2»R´W±a®�¯.®b°s¯.®N±a®b²�³f´E³m¶�·<²{·E¸z³.­s®�­�¶�®b¯f´µ¯f½.­�Õ¾¶_±�±a³a¶�¹�¹
ÂR±m®N¿H³.·�´µ²R±aÅ+®b¯�³.­s®2·<¯a¶�ÃE¶�²R´P¹ â<Âs®b¯.ÕWÄ�»R®N½b´EÂR±m®)·µ¸u³.®b²5Ä@Å�­s®b²CÂR±�¶�²sÃ�³.­s®�­�¶�®b¯f´E¯f½6­!ÕWÄ�³.­s®�¶�²s­s®b¯6®b²!³a¹�Õ
¹�·WÃ�´E¯a¶�³.­sÁ:¶y½2·EÀW®b¯6­s®N´W¿¾¶�²R½ZÂs¯.¯.®N¿g»!Õ�³.­s®�²s®b®N¿H³.·�¿�®N±6½Z®b²R¿{³6­s®�­�¶�®b¯f´E¯f½6­�Õ�Á�´PÕ�»R®�³.·!·¾®
	�°�®b²R±�¶�ÀW®
Ç�®WÉÊÃRÉ�Ä
Å�­s®b²?ÂR±�¶�²sÃ�³.­s®H¶�Át°�¹�¶y½6¶�³H¯.®b°s¯.®N±a®b²�³f´E³m¶�·<²0Å+¶�³.­0³.­s®{´E¯.¯Z´NÕä´W½b½Z®N±.±t±a³6¯.ÂR½Z³.Âs¯.®H³.·C¯.®N±m°R·W²R¿
³6·{âWÂs®b¯.ÕCÌ�ÐfÉ >+¸�½Z·WÂs¯f±a®WÄ ·W³.­s®b¯�½Z·W²R±�¶y¿�®b¯f´µ³a¶�·W²R±�±aÂR½6­�´W±2±m°R´W½Z®t¯.®Nâ<Â�¶�¯.®bÁt®b²�³f±2Á�´PÕC½b´EÂR±a®tÂR±�³.·
Á¾·�¿<¶�¸dÕ{³.­s®:»R´W±a®�¯.®b°s¯.®N±a®b²�³f´E³m¶�·<²o·µ¸�³.­s®:­�¶�®b¯Z´E¯f½6­!ÕgÅ+¶�³.­C³.­s®�¯.®N±mÂ�¹�³�³.­R´E³+¶�³2Å+¶�¹�¹�³Z´EãW®2¹�·W²sÃ<®b¯2³.·
¯6®N±a°R·W²R¿g³.·¾³.­s®�·W¯m¶�Ãµ¶�²R´�¹�âWÂs®b¯.ÕCÇ�®WÉÊÃRÉ�Äs³6­s®)ÂR±m®�·E¸�´¾³.¯.®b®bÙ\¹�¶�ãW®t´W½b½Z®N±.±2±a³6¯.ÂR½Z³.Âs¯.®�Å+¶�³.­o´E²Ü¶�Át°�¹�¶_½6¶�³
¯6®b°s¯.®N±a®b²�³f´E³a¶�·W²�ÐfÉ���®bÀW®b¯.³6­s®Z¹�®N±6±bÄ5´W±�´¾ÃW®b²s®b¯f´P¹z¯.Â�¹�®WÄ�¶�²C³.­s®)½b´W±m®�·E¸�³.­s®:±a°R´W½Z®�­�¶�®b¯Z´E¯f½6­!ÕWÄ�Å+®�ÂR±m®
³6­s®�¶�Át°�¹�¶y½6¶�³:¯.®b°s¯.®N±a®b²�³f´E³a¶�·W²äÇ�Å�­�¶_½6­g¶y±2³.­s®:»R´W±�¶y±�·E¸+³.­�¶y±�­�¶�®b¯f´E¯f½6­!Õ�Ð�³.·H´E²R±aÅ+®b¯�â<Âs®b¯.ÕoÌsÄ�Å�­�¶�¹�®
¶�²H³.­s®�½b´<±a®�·µ¸J³.­s®2·W»s¼a®N½Z³+­�¶�®b¯f´E¯f½6­!ÕWÄ@Å�®�ÂR±a®2³.­s®�®
	s°�¹�¶y½6¶�³2¯.®b°s¯.®N±m®b²!³f´µ³a¶�·W²CÇ�Å�­�¶y½6­�¶_±*³.­s®�»R´<±�¶y±+·E¸
³6­�¶_±*­�¶�®b¯Z´E¯f½6­!Õ�Ð�³.·�´µ²R±aÅ+®b¯�âWÂs®b¯6Õ � É

��¢��{§ ¤�ª(�a©�¨*«�¤�� � ����� ¦ � "

Ñ�®�­R´NÀ<®2¯.®bÀW¶�®bÅ+®N¿{´�²!ÂsÁ:»R®b¯�·E¸J¶�Á�´µÃW®bÙd»R´W±a®N¿g´E²R¿�·W»s¼a®N½Z³.Ùd»R´W±a®N¿Ü¯.®b°s¯.®N±a®b²�³f´E³m¶�·<²R±+·E¸z·W»s¼a®N½Z³f±
»�Õ�³.­s®Z¶�¯�¶�²�³.®b¯a¶�·W¯f±�Å+¶�³.­o´�¸d·�½ZÂR±+·<²o´E²R±aÅ+®b¯a¶�²sÃHâWÂs®b¯m¶�®N± � ´E²R¿gÌsÉ&-s·W¯�Á¾·W¯.®�¿�®b³f´P¶�¹y±2´E»�·WÂs³�±a·WÁ¾®
·µ¸=³6­s®N±a®�¯6®b°s¯.®N±a®b²�³f´E³a¶�·W²R±bÄ�±a®b®:Ë�Ì���Ä!Ì��<Ï�É?>+¸á½Z·WÂs¯f±a®WÄ<³.­s®b¯.®2´E¯.®�´�¹_±m·)¯6®b°s¯.®N±a®b²�³f´E³a¶�·W²R± »R´W±a®N¿¾·W²�³6­s®
»�·WÂs²R¿s´E¯a¶�®N±�·E¸J³.­s®2·<»s¼�®N½Z³Z±bÄs±aÂR½.­{´<±�À<®N½Z³.·W¯f±�´µ²R¿H½.­R´P¶�²{½Z·s¿�®N±�Ç�®WÉÊÃ�É�Ä�Ë �PÏdÐfÄ�Å�­�¶y½.­ �R²R¿�Á:ÂR½.­HÂR±a®WÉ
Û�¹�³.­s·WÂsÃW­CÅ+®t¿�·�²s·<³2ÃW·t¶�²�³.·HÃW¯.®N´µ³�¿�®b³f´P¶�¹�­s®b¯.®�´µ»R·WÂs³�³.­s®N±a®:¯.®b°s¯.®N±m®b²!³f´µ³a¶�·W²R±bÄ�¶�³�¶y±�¶�Á¾°R·W¯.³Z´E²!³
³6·t°R·E¶�²�³�·<Âs³�³.­R´µ³�·W²s®�·µ¸á³.­s®�°s¯a¶�²R½6¶�°R´P¹�¿�¯f´PÅ�»R´W½6ã�±*·E¸�»R·WÂs²R¿s´µ¯.Õ!Ùd»R´<±a®N¿g¯.®b°s¯.®N±a®b²�³f´E³a¶�·W²R±�¶_±�³6­s®
¿<¶��v½ZÂ�¹�³aÕ¾¶�²C¿�®b³.®b¯.Á:¶�²�¶�²sÃt³.­s®2ÀE´P¹�Âs®)´W±6±a·�½6¶y´E³6®N¿tÅ+¶�³.­{´µ²v´E¯6»�¶�³6¯f´E¯.Õt°�·E¶�²!³�·E¸J³.­s®2±a°R´W½Z®2ÃE¶�ÀW®b²H»�Õ
³6­s®�½Z®Z¹�¹5Ç ¶ É ®WÉ�Ä�â<Âs®b¯.Õ�Ì�Ð�Å+¶�³.­s·WÂs³5³.®N±m³a¶�²sÃ�®N´W½6­�»�·WÂs²R¿s´E¯.Õ2®Z¹�®bÁt®b²�³zÂR±�¶�²sÃ�·W°R®b¯f´µ³a¶�·W²R±J±mÂR½.­:´W±�°R·µ¶�²�³.Ù
¶�²sÙd°�·E¹�Õ!ÃW·<²�³.®N±m³f±�Ç�®WÉÊÃRÉ_ÄJË�ÝPÏdÐ�·<¯��R²R¿<¶�²sÃC³.­s®:²s®N´E¯6®N±a³�»�·WÂs²R¿s´E¯.ÕC®Z¹�®bÁt®b²�³NÉt¬+­s®t°s¯.·<»�¹�®bÁ ¶y±2³6­R´E³
³6­s®N±a®�¯.®b°s¯6®N±a®b²!³Z´E³a¶�·W²R±+ÃW®b²s®b¯Z´P¹�¹�Õ¾¼�ÂR±m³�¶�²R¿<¶y½b´E³.®:Å�­�¶y½6­o»�·WÂs²R¿s´E¯.ÕH®Z¹�®bÁt®b²�³�¶_±2´<¿P¼m´W½Z®b²�³�³.·¾Å�­�¶y½.­
·<³.­s®b¯+»R·WÂs²R¿s´E¯6Õ�®Z¹�®bÁt®b²�³�¯f´E³6­s®b¯�³6­R´E²�³6­s®Z¶�¯�¯.®Z¹y´E³a¶�·W²R±a­�¶�°{³6·)³6­s®�±a°R´W½Z®2³.­R´E³'³.­s®bÕ�·�½b½ZÂs°�ÕWÉ�¬+­�¶y±
±�¶�³6ÂR´E³a¶�·W²o½b´µ²{»R®:¯.®bÁ¾®N¿<¶�®N¿g»�Õ�¶�Át°R·!±�¶�²sÃ{´µ²o´W½b½Z®N±.±�±a³.¯6ÂR½Z³.Âs¯.®�±aÂR½6­�´W±�´E²C´E°s°s¯.·W°s¯a¶y´E³6®�À�´µ¯a¶y´E²!³
·µ¸=´2â<ÂR´W¿�³.¯.®b®�·<¯z·�½Z³.¯6®b®�Å�­�¶y½.­¾°s¯.·EÀW¶y¿�®N±�´�Å�´PÕ�³6·�¶�²R¿�®
	�³.­s®�»R·<Âs²R¿s´E¯.Õ:®Z¹�®bÁt®b²!³Z±bÉ -s·W¯z®
	R´EÁt°�¹�®WÄ
´�ÀE´E¯a¶y´E²�³�·E¸+³.­s® � � â<ÂR´W¿�³.¯.®b®ÜÇ�®WÉÊÃRÉ�ÄzË�ÌWÝ�Ä � �PÏdÐº½b´E²C»�®�ÂR±a®N¿o¸u·W¯�´Ü°R·E¹�Õ�ÃW·W²�¯6®b°s¯.®N±a®b²�³f´E³a¶�·W²C¶�²
³aÅ+·t¿<¶�Át®b²R±�¶�·W²R±�´E²R¿{´�� � ·s½Z³.¯.®b®¾Ç�®WÉÊÃRÉ�Ä�Ë�ÌEÏdÐ�½b´E²H»�®�ÂR±a®N¿g±�¶�Á:¶�¹y´E¯a¹�ÕH¸d·W¯�³.­s¯6®b®�¿<¶�Á¾®b²R±�¶�·W²R±bÉ

� ��� �@¦ �s¤�ª ��"

Ë � Ï2Ñ É �:ÉWÛ�¯.®Z¸á´E²R¿�	�É 
!´EÁt®b³NÉ
à �v½6¶�®b²�³�°s¯.·s½Z®N±.±�¶�²sÃt·E¸JÅ*¶�²R¿�·EÅ�â<Âs®b¯a¶�®N±+¶�²H³.­s®�°!Õ�¯f´EÁ�¶_¿H¿s´µ³f´
±a³.¯.ÂR½Z³.Âs¯6®WÉ�ß�²�	 YaUNkZXfXZeW[\T!qµ^�Uah2c\x!X��Ec\xtS
	�� ��
 � S�	��5l ��
 � ��� � l ��
 � S � � � w�p�`sUE^r[\|�pÔUWT
	 YZ[yT�kN[ `�}�Xb^tUah � nWcdn�i.nE^bX � wP^rcdXPp�^ � 	 � � � � Ä�°R´EÃ<®N±)Ì<ÎWÍ���Ì U ÌsÄ/��´<±a­!À<¶�¹�¹�®WÄ�¬ ��Ä Û�°s¯a¶�¹ � ��� �sÉ
Ç�Û�¹y±a· 	 YaUNkZXfXZeW[\T!qE^HUahCc\x!X���[ hbc\x � YanE�b[\}�[\nWT � wEp�`�Uµ^r[\|!p U<T � n<cdn!i.nµ^rXL^ Ä�Þ'¶�·�¿�®��W´E²s®Z¶�¯.·RÄ
��¯Z´EÖZ¶�¹ Ä�Û�°s¯a¶�¹ � � � �sÄ � Í���ÌWÎ�ÐZÉ

Ë�ÌµÏ +:É�Û�Õ!´P¹y´sÄ��
É ��¯6Âs²s®b³NÄ�Þ2É��EÂR´E²5Ä�´µ²R¿0ßfÉ���´PÀ�´EÖb·�É >�»s¼�®N½Z³�¯.®b°s¯.®N±m®b²!³f´µ³a¶�·W²�»�Õ0Át®N´E²R±¾·E¸
²s·W²sÁ:¶�²�¶�Á�´P¹á¿<¶�À<¶_±�¶�·<²Òâ<ÂR´W¿�³.¯6®b®N±�´E²R¿¾·�½Z³.¯6®b®N±bÉ S
	����RYanWT@^rn<kNcd[\UWTs^�UWT � YanZ`Rx![\kb^ Ä �sÇ � ÐZå � � �
Í��sÄ��W´E²�ÂR´E¯.Õ � �WÝWÍ@É

Ë �µÏ 
RÉ ��É��äÉ �'®Z¹�¹�Ä���É �äÉ�+�¶y´EÖWÄ�-+É 	�·E¹�¯.·EÕs¿�ÄW´E²R¿��äÉ��@É��W´<½.ãs±a·W²5É 
W°R´µ³a¶y´P¹�¹�Õ:¯.®Z¸d®b¯.®b²R½Z®N¿:Á¾®b³.­s·�¿s±
·E¸�°s¯.·s½Z®N±.±�¶�²sÃ0¯f´W±a³6®b¯v´E²R¿?ÀW®N½Z³6·W¯�¿s´E³f´@É�
 p:nNq<X�nWTRe��
[_^r[\UWT�	�UWp�`�|�cd[yT�q Ä � Ç �sÐfå�Ì ��� ��Ì<Ì ��Ä
��·EÀW®bÁ:»R®b¯ � �WÝ��sÉ

Ë �<Ï��sÉ � É��'®b²�³a¹�®bÕWÉ �{Â�¹�³a¶y¿<¶�Át®b²R±�¶�·W²R´�¹)»�¶�²R´E¯.Õ�±a®N´µ¯f½.­?³.¯.®b®N±:ÂR±m®N¿0¸d·W¯�´<±.±a·s½6¶_´µ³a¶�ÀW®o±a®N´µ¯f½.­�¶�²sÃRÉ
	�UWp:p:|!T�[ykZnWcd[\UWTs^�Uah�c\x�X�S
	�� Ä � Ý�Ç ��Ðfå�Í � ����Í �(U Ä 
W®b°s³.®bÁ:»�®b¯ � � U ÍsÉ



Ë�ÍµÏ�Þ2ÉzÛ:É +�® �Ü¶�¹�¹�·RÄ�
RÉ ��Ézà
¶y±a®b²R±a³f´µ³NÄ�´µ²R¿�Þ2É �sÉ ��¶�°s³.·W²5É � ¯.®N±a®b¯.À<¶�²sÃ�´PÀW®b¯f´EÃW®¾°s¯.·�	!¶�Á:¶�³aÕ�¶�²
´E¯.¯f´PÕs±bÉ 	�UWp:p:|!T�[ykZnWcd[\UWTs^2Uah)c\x�XºS�	�� ÄsÌ � Ç���Ðfå�ÌWÌ<Ý���Ì�� � Ä �C´E¯f½6­ � � U ÝsÉ

Ë�ÎµÏ2Û)É +�®b²sÃW®Z¹�É 
W®Z¹�¸uÙ�´W¿s´µ°s³a¶�²sÃ�±a³.¯.ÂR½Z³6Âs¯a¶�²sÃo´E²R¿�¯.®b°s¯.®N±a®b²�³f´E³m¶�·<²�·E¸�±a°R´W½Z®WÉH¬ ®N½.­s²�¶y½b´P¹ºÞ*®b°R·W¯.³
Þ�Þ+Ù � � Ù�Ì<ÌsÄ)+�®bÂs³f±.½6­s®N±,-s·W¯f±6½.­�Âs²sÃ!±aÖb®b²�³.¯.ÂsÁÈ¸��Âs¯����Âs²R±m³a¹�¶_½6­s®äß�²�³.®Z¹�¹�¶�ÃW®b²sÖWÄ��2´P¶y±a®b¯f±�¹_´µÂs³.®b¯.²5Ä
��®b¯.Á�´µ²!ÕWÄ 
W®b°s³.®bÁ:»R®b¯ � ��� � É

Ë U Ï�Þ2ÉWÛ:É - ¶�²sãW®Z¹5´E²R¿ �sÉ��zÉ �'®b²�³a¹�®bÕWÉ � ÂR´W¿t³6¯.®b®N±båJ´�¿s´E³f´2±a³6¯.ÂR½Z³.Âs¯.®+¸d·W¯z¯.®b³6¯a¶�®bÀ�´P¹5·W²t½Z·WÁt°�·!±�¶�³.®
ãW®bÕ�±LÉ S�kNcdn 
 TbhbUWYZp)n<cd[ykZn Ä �sÇ � ÐZå � � �sÄ � � U ��É

Ë�ÝµÏ��sÉ +:É -s·µ¹�®bÕWÄ�Û:ÉRÀE´E² +2´EÁ{Ä 
RÉ��:É -@®Z¶�²s®b¯NÄ5´E²R¿ �sÉ -+É 	�ÂsÃ<­s®N±bÉ 	�U<p�`�|!cdXPY � YanZ`�x![ykL^L� 	 Yf[\Tsl
kN[ `�}�Xb^�nWT�e 	 Y�n<kNcd[\kfX ÉJÛ2¿s¿<¶y±a·W²sÙdÑ�®N±�¹�®bÕWÄ5Þ*®N´W¿<¶�²sÃRÄ �gÛ:ÄR±a®N½Z·W²R¿�®N¿<¶�³a¶�·W²5Ä � ��� �sÉ

Ë �µÏ 	�É�-@¯.®b®bÁ�´E²5É ��·WÁ¾°sÂs³.®b¯�°s¯.·s½Z®N±.±�¶�²sÃH·E¸
¹�¶�²s®bÙ�¿�¯Z´NÅ*¶�²sÃ�¶�Á�´µÃW®N±bÉ S
	�� 	�UWp�`�|�cd[yT�q � |�YZVNXNwP^ Ä
Î�Ç � Ðfå�Í U � � U Ä �o´µ¯f½.­ � � U �RÉ

Ë � �EÏ��sÉ 	�É�-s¯a¶�®N¿�Á�´µ²5Ä �sÉ��zÉ �'®b²�³a¹�®bÕWÄ!´E²R¿tÞ�ÉWÛ:É�- ¶�²sã<®Z¹ É�Û�²�´P¹�ÃW·<¯a¶�³.­sÁ1¸u·<¯ �R²R¿<¶�²sÃ:»�®N±a³�Á�´µ³f½.­s®N±
¶�²�¹�·<Ã!´E¯a¶�³.­sÁ:¶y½�®
	�°�®N½Z³.®N¿:³a¶�Át®WÉ S
	�� �RYanWTs^bnWkPcd[yUWT@^�UWT �on<c\x!XNp:nWcd[\kfn<} � Umhrcd]znWYaX Ä ��Ç!��Ðfå�Ì �����
ÌWÌWÎsÄ 
W®b°s³.®bÁ:»R®b¯ � � U�U É

Ë ��� Ï 	�É/-@ÂR½.­R±bÄ	�
É ��É���®N¿�®bÁ{Ä
´E²R¿ ��É/-+É ��´NÕ<¹�·W¯NÉ�>�²�ÀW¶y±�¶�»�¹�®v±mÂs¯a¸ ´<½Z®)Ã<®b²s®b¯f´E³a¶�·W²C»�Õo´�°s¯a¶�·W¯a¶
³.¯.®b®�±a³6¯.ÂR½Z³.Âs¯.®N±bÉ 	'UWp�`�|!cdXPY � YanZ`�x![ykL^ Ä � �sÇ!��Ðfå � Ì�� � � ����Ä �EÂ�¹�Õ � �WÝ �@É�Ç�Û�¹y±a·�	 YaUNkZXfXZeW[\T!qE^:Uah
c\x!X ��
 �2� � S 	�

����� 	'UWTbhbXNYaXNT�kfX Ä(
W®N´E³6³a¹�®WÄsÑCÛ)Ä��µÂ�¹�Õ � �WÝ ��ÐfÉ

Ë � ÌEÏ�Û)É ��Âs³6³.Á�´E²5É
Þ+Ùd³.¯.®b®N±bå'´t¿�Õ!²R´µÁ:¶y½�¶�²R¿�®
	o±m³.¯.ÂR½Z³.Âs¯.®�¸d·W¯�±a°R´E³m¶_´�¹ ±m®N´E¯f½6­�¶�²sÃ�ÉJß�²�	 YaUNkZXZXfeW[\T!qµ^
Uah)c\x!X2S
	 � ��
 � ��� � 	�UWTLhrXPYaXNTRkZX ÄE°R´µÃW®N±&� U �sÍ U Ä��'·!±a³.·W²5Ä��gÛ:Ä��EÂs²s® � �WÝ��RÉ

Ë � �EÏ�Û)É�	�®b²s¯a¶y½6­5Ä 	�ÉzÑ%É 
E¶�	=Ä�´µ²R¿��
ÉzÑ?¶y¿�Á�´PÕW®b¯NÉ0¬+­s® � 
 + ³.¯.®b®WåH±a°R´E³a¶y´P¹2´W½b½Z®N±.±:³.·�Á)Â�¹�³a¶�Ù
¿<¶�Á¾®b²R±�¶�·W²R´P¹�°R·E¶�²�³t´E²R¿C²s·W²sÙd°�·E¶�²!³t¿s´E³f´@Étß�² 	 YaUPkfXZXfe<[yT�qE^�Uah�c\x�X ��[ hbcdXfXPTRc\x 
 TRcdXPYfT�nWcd[yU<TRnW}
	�UWTbhbXNYaXPTRkZX�UWT ��XNYZw � nWYdqWX � nWcdn � nE^bXb^ Ä �JÉ��äÉ(�)ÉEÛ�°R®b¯Z±�´µ²R¿��)ÉEÑ?¶�®N¿�®b¯.­s·E¹y¿�Äs®N¿s±bÉ_ÄW°R´EÃW®N±
�!Í���Í��@Ä!Û�Á�±a³6®b¯f¿s´EÁ{Äs¬+­s® ��®b³.­s®b¯a¹y´E²R¿s±bÄ�Û�ÂsÃWÂR±a³ � �<Ý��sÉ

Ë � �WÏ �)É �äÉ�	�Âs²!³.®b¯PÉ��  �kN[\XNTRc�kZUWp�`�|!cdn<cd[yUWT"nWT�e�eWnWcdnÒ^rcdYZ|!kPcd|!YaXL^�hbUWY:qWYanZ`Rx![\kb^ É �z­�+ ³.­s®N±�¶y±bÄ
�z¯a¶�²R½Z®b³.·W²Z]�²�¶�ÀW®b¯Z±�¶�³�ÕWÄ �z¯m¶�²R½Z®b³6·W²5Ä����sÄ � � U ÝsÉ

Ë � ÍEÏ�Û)É���¹�¶�²sÃ<®b¯NÉ �z´E³.³6®b¯.²R±�´E²R¿C±a®N´E¯Z½.­C±a³f´E³a¶y±a³m¶_½b±LÉ�ß�² �
`�cd[\p:[��b[\T!q �CXNc\x!UPeE^)[\T � cdnWcd[_^rcd[\kb^ Ä �sÉ/
RÉ
Þ+ÂR±a³f´EÃµ¶ Ä@®N¿�É�Äs°R´EÃW®N± � ����� � � U ÉWÛ2½b´W¿�®bÁ:¶y½ �z¯.®N±.±LÄ���®bÅ��z·W¯.ã�Ä � � U � É

Ë � ÎEÏ��:É���²s·EÅ+¹�³.·W²5É � ¯.·WÃW¯6®N±.±�¶�ÀW®H³.¯f´µ²R±aÁ:¶y±.±�¶�·W²0·E¸�ÃW¯.®bÕ�Ù�±.½b´P¹�®o´E²R¿ä»�¶�²R´E¯6Õ�°�¶y½Z³.Âs¯.®N±¾»�Õ�±�¶�Át°�¹�®
®
�v½6¶�®b²!³NÄ�´E²R¿¾¹�·!±.±�¹�®N±.±�®b²R½Z·�¿<¶�²sÃH±.½6­s®bÁt®N±bÉ�	 Y�UPkfXZXZeW[yT�qE^�Uah�c\x!X 
�������Ä!Î<Ý�Ç U Ðfå�ÝWÝWÍ���Ý �WÎ�Ä �EÂ�¹�Õ
� �WÝ �sÉ

Ë �(U Ï)+:É�à�É���²�Âs³.­5É �5x!X�S�YfctUmh 	�UWp�`�|�cdXNY 	 YaUfqWYanWp:p:[\T!q?VNUW}����E� � U<Yfcd[\T!q?nWTRe � XfnWYakLx![yT�q É
Ûº¿s¿<¶y±a·W²sÙdÑ�®N±�¹�®bÕWÄ5Þ+®N´W¿<¶�²sÃRÄ �{Û:Ä � � U �sÉ

Ë � ÝEÏ)+:É��g®N´EÃW­s®b¯PÉ ��®b·<Át®b³.¯a¶y½HÁ¾·�¿�®Z¹�¶�²sÃ�ÂR±�¶�²sÃ?·�½Z³.¯6®b®{®b²R½Z·s¿<¶�²sÃ�É 	�UWp�`�|�cdXNY � YanZ`Rx![\kb^CnWTRe

 p:nNqWX 	 YaUPkfXL^f^b[yT�q Ä � ��Ç�Ì�ÐZå � Ì���� � � U Ä �EÂs²s® � �WÝWÌsÉ

Ë � �EÏ2Þ2É���É ��®Z¹y±a·W² ´E²R¿ 	�É 
!´EÁt®b³NÉ Û ½Z·W²R±�¶y±a³6®b²!³ä­�¶�®b¯f´E¯f½6­�¶y½b´P¹v¯6®b°s¯.®N±a®b²�³f´E³a¶�·W²1¸d·W¯�ÀW®N½Z³6·W¯
¿s´E³f´sÉ 	�UWp�`�|�cdXNY � YanZ`Rx![\kb^ ÄRÌ ��Ç �sÐfå � � U ��Ì �EÎsÄPÛ�ÂsÃWÂR±a³ � �<ÝWÎsÉ
Ç�Û�¹y±a·�	 YaUPkfXZXfe<[yT�qE^�Uah�c\x!X ��
 � l
� � S 	�

����� 	�UWTLhrXPY�XPTRkZX Ä +2´P¹�¹_´<±bÄsÛ�ÂsÃWÂR±a³ � �<ÝWÎ�ÐfÉ

Ë�Ì �EÏ��sÉW¬2ÉNÞ+·<»�¶�²R±m·W²5ÉR¬+­s® ���<e��!i ��³.¯.®b®WåJ´2±m®N´E¯f½6­)±a³.¯6ÂR½Z³.Âs¯.®z¸d·W¯ ¹y´E¯.ÃW®+Á:Â�¹�³a¶y¿<¶�Á¾®b²R±�¶�·W²R´P¹=¿�Õ�²R´EÁ:¶y½
¶�²R¿�®
	s®N±bÉ:ß�² 	 YaUNkZXfXZeW[\T!qE^�Umh�c\x�X)S
	 � ��
 � � � � 	�U<TbhbXNYaXNT�kfX Äs°R´EÃW®N± � ��� � ÝsÄRÛ�²s²CÛ�¯6»R·W¯NÄ
�{ßZÄsÛ�°s¯a¶�¹ � �<Ý � É

Ë�Ì � Ï�Û)É�Þ+·!±a®b²�¸d®Z¹y¿H´E²R¿ �sÉ��zÉ �
¸�´P¹�³.ÖWÉ/
W®Nâ<Âs®b²�³a¶y´P¹5·W°R®b¯f´µ³a¶�·W²R± ¶�²H¿<¶�ÃE¶�³f´P¹�¶�Á�´EÃW®�°s¯.·s½Z®N±.±�¶�²sÃRÉ! U<|!Y6l
TRnW}5Umh�c\x!X�S
	�� Ä � ��Ç �sÐfå � U � � � � �RÄ�>�½Z³6·W»R®b¯ � �WÎWÎ@É

Ë�ÌWÌEÏ)+:ÉJÞ+Âs³.·EÀ<¶�³.ÖWÉ�+2´E³f´H±m³.¯.ÂR½Z³.Âs¯.®N±º¸u·<¯�·W°�®b¯f´E³a¶�·W²R±�·W²�¿<¶�ÃE¶�³f´�¹�¶�Á�´µÃW®N±bÉHß�² 	 [ykPcdUWYf[\nW} 	 nWcdcdXPYfT



� XZkfUZqWTR[\cd[\UWT Ä �)É���É���­s®b²sÃ2®b³�´P¹�É�Ä<®N¿�É�ÄE°R´EÃW®N± � �WÍ�� � � �sÉN¬+­s·WÁ¾°R±a·W²��'·!·Wã ��·�É�ÄNÑä´W±a­�¶�²sÃW³.·W²5Ä
+ ��Ä � �WÎWÝsÉ

Ë�Ì��EÏ 	�É 
!´EÁ¾®b³NÉ S+`<`�}�[ykZnWcd[\UWTs^:Uah � `snWcd[\nW} � n<cdn � cdYf|�kNcd|�YaXb^N� 	'UWp�`�|!cdXPY � YanZ`�x![ykL^f� 
 p:nNqWX 	 YaUEl
kfXL^f^b[yT�qE�Jn<TRe � 
 ��ÉJÛ2¿s¿<¶y±a·W²sÙdÑ�®N±�¹�®bÕWÄ5Þ*®N´W¿<¶�²sÃRÄ �gÛ:Ä � ��� �sÉ

Ë�Ì��WÏ 	�É�
!´EÁ¾®b³NÉ �5x!X � XL^r[�qWT�n<TRe�S�TRnW}�wP^r[_^{Uah � `snWcd[\nW} � nWcdn � cdYZ|!kPcd|!YaXb^ É Ûº¿s¿<¶y±a·W²sÙdÑ�®N±�¹�®bÕWÄ
Þ+®N´W¿<¶�²sÃRÄ �{Û:Ä � � � �sÉ

Ë�ÌWÍEÏ 	�É 
!´EÁ¾®b³NÉ 
W°R´E³a¶y´P¹�¿s´E³f´�±a³.¯.ÂR½Z³.Âs¯6®N±bÉ2ß�² �CUNeWXPYfT � nWcdn!i6nE^bX � wP^rcdXPp�^Z��� x!X ��iujrXZkNc �CUNeWXP}��

 TRcdXPY�Ur`�XNYan!iL[y}�[\cdw�n<TRe � XNwEUWTRe Ä�Ñ É ��¶�Á{Ä
®N¿�É�Ä °R´EÃW®N±)�WÎ � � �WÝWÍ@ÉRÛ � � �z¯.®N±6±�´E²R¿CÛ2¿s¿<¶y±a·W²sÙ
Ñ�®N±�¹�®bÕWÄ ��®bÅ �z·W¯6ã�Ä�� �:Ä � ���WÍ@É

Ë�ÌWÎEÏ 	�É&
!´µÁt®b³�´E²R¿äÑ%É&�:ÉJÛ�¯.®Z¸.É 
W°R´E³a¶y´P¹2¿s´E³f´gÁt·s¿�®Z¹_±�´E²R¿?âWÂs®b¯.Õä°s¯.·s½Z®N±.±�¶�²sÃRÉ?ß�² �CUNeWXPYfT
� nWcdn�i.nE^bX � wP^bcdXNp�^Z� �5x!X ��i\jbXfkPc �oUPeWXN}�� 
 TRcdXNYaUZ`sXNYan!iL[y}�[\cdw2nWTRe � XNwEUWT�e ÄWÑ%É���¶�Á{ÄW®N¿�É_ÄW°R´EÃW®N±
���WÝ�� �<Î �sÉWÛ ��� � ¯.®N±.±�´E²R¿ÜÛº¿s¿<¶y±a·<²sÙdÑ�®N±�¹�®bÕWÄ/��®bÅ��z·W¯.ã�Ä����:Ä � � �WÍsÉ

Ë�Ì U Ï 	�É�
!´EÁ¾®b³v´E²R¿ �äÉ+¬J´EÁ¾Á:¶�²s®b²5ÉÔà �v½6¶�®b²�³{½Z·WÁt°�·W²s®b²!³�¹y´E»�®Z¹�¶�²sÃ"·E¸2¶�Á�´µÃW®N±�·E¸�´µ¯.»�¶�³.¯f´E¯.Õ
¿<¶�Á¾®b²R±�¶�·W²H¯.®b°s¯.®N±a®b²�³.®N¿¾»!Õ�¹�¶�²s®N´E¯�»�¶�²�³.¯.®b®N±LÉ 
������ �RY�n<Ts^bnWkNcd[\UWTs^�UWT 	 nWcdcdXNYZT�S�TRnW}�wP^r[_^�nWTRe
�onWkLx![yT�X 
 TRcdXP}y}�[�qWXNT�kfX Ä � ��Ç �@Ðfå�Í U ����ÍWÝWÎ�Ä �EÂ�¹�Õ � �WÝWÝsÉ

Ë�ÌWÝEÏ 	�É 
!´EÁt®b³2´E²R¿{Þ�É�à�ÉRÑ�®b»s»�®b¯NÉ)
W³6·W¯a¶�²sÃv´�½Z·E¹�¹�®N½Z³a¶�·W²�·E¸�°�·E¹�Õ!Ã<·W²R±�ÂR±�¶�²sÃvâ<ÂR´W¿�³.¯6®b®N±bÉ S
	 �
�RY�n<Ts^bnWkNcd[\UWTs^�U<T � YanZ`Rx�[ykL^ Ä��sÇ���Ðfå � Ý<Ì���ÌWÌWÌ�Ä �EÂ�¹�Õ � �WÝWÍ@ÉsÇ�Û�¹y±a· 	 YaUNkZXZXfeW[\T!qµ^áUmh 	'UWp�`�|!cdXPY �
[�l
^r[\UWTtnWT�e 	 nWcdcdXNYZT � XfkZUfq<TR[\cd[yU<T � � ÄWÑ�´<±a­�¶�²sÃW³.·W²5Ä�+ ��Ä �EÂs²s® � �WÝ �sÄ � Ì U � � �<Ì��N´E²R¿�]�²�¶�À<®b¯f±�¶�³aÕ
·E¸ �C´E¯6ÕW¹y´E²R¿ ��·<Át°sÂs³.®b¯)
!½6¶�®b²R½Z®t¬�Þ � � � U Ì�ÐfÉ

Ë�Ì��EÏ ��É 
W³.·W²s®b»s¯f´Eã<®b¯NÄ�¬�É�
W®Z¹�¹�¶y±bÄs´E²R¿�à�É 	�´µ²R±a·W²5ÉWÛ�²t´E²R´P¹�Õs±�¶y±5·E¸R¯6Â�¹�®'¶�²R¿�®
	�¶�²sÃ�¶�Át°�¹�®bÁt®b²!³Z´E³a¶�·W²R±
¶�²�¿s´E³Z´:»R´W±a®:±aÕ�±m³.®bÁ�±bÉ+ß�² 	 YaUPkfXZXfe<[yT�qE^2Uah)c\x!X���[yY6^rc 
 T�cdXNYZTRnWcd[\UWT�nW} 	�UWTbhbXNYaXPTRkZX�UWT � $.`sXNYZc
� nWcdn�i.nE^bX � wN^bcdXNp�^ ÄW°R´EÃ<®N±��WÍ����(�WÎ��RÄ ��­R´E¯a¹�®N±a³.·<²5Ä 
���ÄsÛ�°s¯a¶�¹ � �WÝ<ÎsÉ

Ë � �EÏ ��É�¬
´EÁtÁ�¶�²s®b²5É ��·<ÁtÁt®b²�³H·W²�â<ÂR´W¿ � ´E²R¿�·s½Z³.³.¯.®b®N±bÉ 	'UWp:p)|�TR[\kZnWcd[yU<Ts^�Uah�c\x!XCS
	�� Ä
Ì U Ç!��ÐZå�Ì��!Ý��sÌ�� ��Ä �C´E¯f½6­ � �WÝ��RÉ

Ë � � Ï 
RÉ�¬
´E²�¶�Át·W³.·ä´E²R¿�¬2É �z´NÀ<¹�¶y¿<¶_±LÉ"Û ­�¶�®b¯Z´E¯f½6­�¶_½b´�¹�¿s´E³Z´�±a³.¯.ÂR½Z³6Âs¯.®H¸d·W¯t°�¶y½Z³.Âs¯.®g°s¯.·s½Z®N±.±�¶�²sÃRÉ
	�UWp�`�|�cdXNY � YanZ`�x![ykL^�nWTRe 
 p)nPqWX 	 YaUNkZXb^Z^b[yT�q Ä��sÇ�Ì�Ðfå � ��� � ��� �sÄ �µÂs²s® � � U ÍsÉ


