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'sÏÎã esoU\4\�I�D ? B(`ÝZFcUOwDFOhVFO�I�DFdgc�I(GST�dhB+GUdhMPoUV[EPB+GUVqÏxÏxÏrÏxÏrÏxÏxÏrÏxÏwÏrÏxÏrÏxÏxÏ ã k(k
'sÏ j y3OhdYB+\4\4OYGUTJI#Z]EPB(GUVC`|B+D~`|oSZFoUDFO��@B+DFß�ÏrÏxÏwÏrÏxÏxÏrÏxÏrÏxÏxÏrÏxÏwÏrÏxÏrÏxÏxÏ ã k ä

ä



Q R #S� �UT V RXW�Y Z  [#

ã esB+MHoSZ]EHB+GÃB(`ÝZ]cUOxI(TSÌ(OYd�Z]EPB(GsÊÑTUEÎÕ{oSVFEPB(GqOY�foJI�ZFEPB+Gq`|B+DF\]L k_^ ã ÏxÏwÏrÏxÏrÏxÏxÏ ã k(ë
j esB+MHoSZ]EHB+GÃB(`ÝZ]cUOxI(TSÌ(OYd�Z]EPB(GsÊÑTUEÎÕ{oSVFEPB(GqOY�foJI�ZFEPB+Gq`|B+DF\]L k_^¦k ÏxÏwÏrÏxÏrÏxÏxÏ ã k 6
ä KN\4XUMPEÎ}Jd�I#Z]EPB(Gi`±I(d�Z]B+Da` b{Ödcfe Ø `hgji³DFOhTsÊlkmL l_^ 4 ë è��upUMHoUO�ÊnkmL k_^ j(k+ë �upUMzI(dgß+Ê

koL k_^ j(k+ë ÊÑO�QSI(d�Z��U�(DFOYOhGsÊlk�L l_^ j(lqp ã k�r�s ÏrÏxÏxÏrÏxÏrÏxÏxÏrÏxÏwÏrÏxÏrÏxÏxÏ ã+ã k
è m;cUOw�+D]I�XUciB�`utdv<b�Ö�w>x Ø I(V_IL`|oUGUdhZFEPB+G�B(`3tdv�b{Öy\ Ø ÏrÏxÏrÏxÏxÏrÏxÏwÏrÏxÏrÏxÏxÏ ã+ã(ã
' etZ]D[O�I(\4MPEHGUOYV�dYB+MHB+DFOhT9p ? Z]cSO0z|{!z���IKJ}L ë+k+k+k ��~3�n��L k �ËÖ���vKL k+Ø �5��Lûè ë+k ã+ã j
l QfÊ���OYMHBsdhEHZ ? I�ZÞÖ k Ï k^j � k Ï�' Ø ��IKJ}L ë+k(k+k �.~3�n��L k ��Ö���v�L k^Ø ������� è j(k_� è ë+k�� �

� Öd� � ã � � Ø Lnã ÏxÏrÏwÏxÏrÏxÏrÏxÏxÏrÏxÏrÏxÏwÏrÏxÏxÏrÏxÏrÏxÏxÏrÏxÏwÏrÏxÏrÏxÏxÏ ã+ã j
4 etZ]D[O�I(\4MPEHGUOYV_dhB+MPB+D[OYTip ? ZFcUOSzF{�z���~3�n��Lâã+��IKJ�L ä k+k+k ��Ö���v�L l+ë�^ l^j(Ø �

��L�6S� � Öd� � ã � � Ø LûdYB+V°Ö>���%�� Ø ÏxÏxÏrÏxÏrÏxÏwÏrÏxÏxÏrÏxÏrÏxÏxÏrÏxÏwÏrÏxÏrÏxÏxÏ ã+ã�ä
ë etZ]D[O�I(\4MPEHGUOYV3dYB(MPB+D[OYT!p ? Z]cUO�zM{�z���~u�n�0Låã+��IKJ�L ' k+k(k ���PÖ���v8L ë(ë_^ l+Ø �

��L�6S� � Öd� � ã � � Ø LûdYB+V°Ö>���%�� Ø ÏxÏxÏrÏxÏrÏxÏwÏrÏxÏxÏrÏxÏrÏxÏxÏrÏxÏwÏrÏxÏrÏxÏxÏ ã+ã�ä
6 etZ]D[O�I(\4MPEHGUOYV3dYB(MPB+D[OYT5p ? Z]cUO2zM{�z��O~3�n�BLÍã+��IKJ�L ë+k+k+k �bÖy�¡v�Låã+ã j�^ k 4 Ø �

��Lnã�èU� � Öd� � ã � � Ø L�dYB(V°Ö>������ Ø ÏxÏxÏrÏxÏrÏxÏwÏrÏxÏxÏrÏxÏrÏxÏxÏrÏxÏwÏrÏxÏrÏxÏxÏ ã+ãYè
ã k etZ]D[O�I(\4MPEHGUOYVCdYB+MHB+DFOhT�p ? ZFcUO�z�{mz���~u�n�7LÍã+�IKJ/Léã j(k(k+k �«Öy�¡v}L ã°ä54 ^¾j ' Ø �

��L�6S� � Öd� � ã � � Ø LûdYB+V°Ö>���%�� Ø ÏxÏxÏrÏxÏrÏxÏwÏrÏxÏxÏrÏxÏrÏxÏxÏrÏxÏwÏrÏxÏrÏxÏxÏ ã+ãYè
ã+ã etZ]D[O�I(\4MPEHGUOYVÞdYB+MHB+DFOhT/p ? ZFcUOÃQtÊ�Ì+OhMPBtdYEHZ ? ��~3�n�!L ã+�|IKJ¢L ë(k+k+k �
Ö���vmL

ã+ã j�^¦k 4 Ø ���1Léã�èU� � Ö£� � ã � � Ø L dhB+V�Ö ���%�� Ø ÏxÏwÏrÏxÏxÏrÏxÏrÏxÏxÏrÏxÏwÏrÏxÏrÏxÏxÏ ã+ã<'
ã j etZ]D[O�I(\4MPEHGUOYVÞdYB+MHB+DFOhT/p ? ZFcUO ? Ê�Ì+OhMPBtdYEHZ ? ��~3�n�!L ã+�|IKJ¢L ë(k+k+k �
Ö���vmL

ã+ã j�^¦k 4 Ø ���1Léã�èU� � Ö£� � ã � � Ø L dhB+V�Ö¤���%�� Ø ÏxÏwÏrÏxÏxÏrÏxÏrÏxÏxÏrÏxÏwÏrÏxÏrÏxÏxÏ ã+ã<'
ã°ä etZ]D[O�I(\4MPEHGUOYVÞdYB+MHB+DFOhT/p ? ZFcUOÃQtÊ�Ì+OhMPBtdYEHZ ? ��~3�n�!L ã+�|IKJ¢L ë(k+k+k �
Ö���vmL

ã+ã j�^¦k 4 Ø ���1Léã�èF¥ � ¦ � � Öd� � ã � � Ø L dhB+V�Ö>������ Ø ÏxÏxÏrÏxÏrÏxÏxÏrÏxÏwÏrÏxÏrÏxÏxÏ ã+ã l

è



ã�è etZ]D[O�I(\4MPEHGUOYVÞdYB+MHB+DFOhT/p ? ZFcUO ? Ê�Ì+OhMPBtdYEHZ ? ��~3�n�!L ã+�|IKJ¢L ë(k+k+k �
Ö���vmL
ã+ã j�^¦k 4 Ø ���1Léã�èF¥ � ¦ � � Öd� � ã � � Ø L dhB+V�Ö>������ Ø ÏxÏxÏrÏxÏrÏxÏxÏrÏxÏwÏrÏxÏrÏxÏxÏ ã+ã l

ã�' etZ]D[O�I(\4MPEHGUOYVÞdYB+MHB+DFOhT/p ? ZFcUOÃQtÊ�Ì+OhMPBtdYEHZ ? ��~3�n�!L ã+�|IKJ¢L ë(k+k+k �
Ö���vmL
ã+ã j�^¦k 4 Ø ���1Léã�èF¥ � � � � Öd� � ã � � Ø L dhB+V�Ö>������ Ø ÏxÏxÏrÏxÏrÏxÏxÏrÏxÏwÏrÏxÏrÏxÏxÏ ã+ã<4

ã l etZ]D[O�I(\4MPEHGUOYVÞdYB+MHB+DFOhT/p ? ZFcUO ? Ê�Ì+OhMPBtdYEHZ ? ��~3�n�!L ã+�|IKJ¢L ë(k+k+k �
Ö���vmL
ã+ã j�^ 4 Ø ����L ã�è/¥ � � � � Öd� � ã � � Ø L�dYB+V�Ö ������ Ø ÏrÏxÏxÏrÏxÏrÏxÏxÏrÏxÏwÏrÏxÏrÏxÏxÏ ã+ã<4

ã�4 etZ]D[O�I(\4MPEHGUOYVÞdYB+MHB+DFOhT/p ? ZFcUOÃQtÊ�Ì+OhMPBtdYEHZ ? ��~3�n�!L ã+�|IKJ¢L ë(k+k+k �
Ö���vmL
ã+ã j�^¦k 4 Ø ���1Léã�èF¥ s �¦ � � Öd� � ã � � Ø L�dYB(V°Ö>������ Ø ÏxÏxÏrÏxÏrÏxÏxÏrÏxÏwÏrÏxÏrÏxÏxÏ ã+ã ë

ã ë etZ]D[O�I(\4MPEHGUOYVÞdYB+MHB+DFOhT/p ? ZFcUO ? Ê�Ì+OhMPBtdYEHZ ? ��~3�n�!L ã+�|IKJ¢L ë(k+k+k �
Ö���vmL
ã+ã j�^¦k 4 Ø ���1Léã�èF¥ s �¦ � � Öd� � ã � � Ø L�dYB(V°Ö ������ Ø ÏxÏxÏrÏxÏrÏxÏxÏrÏxÏwÏrÏxÏrÏxÏxÏ ã+ã ë

ã<6 etZ]D[O�I(\4MPEHGUOYVÞdYB+MHB+DFOhT/p ? ZFcUOÃQtÊ�Ì+OhMPBtdYEHZ ? ��~3�n�!L ã+�|IKJ¢L ë(k+k+k �
Ö���vmL
ã+ã j�^¦k 4 Ø ���1Léã�'s� � Ö£� � ã � � Ø L dhB+V�Ö ���%�� Ø ÏxÏwÏrÏxÏxÏrÏxÏrÏxÏxÏrÏxÏwÏrÏxÏrÏxÏxÏ ã+ã�6

j(k etZ]D[O�I(\4MPEHGUOYVÞdYB+MHB+DFOhT/p ? ZFcUO ? Ê�Ì+OhMPBtdYEHZ ? ��~3�n�!L ã+�|IKJ¢L ë(k+k+k �
Ö���vmL
ã+ã j�^¦k 4 Ø ���1Léã�'s� � Ö£� � ã � � Ø L dhB+V�Ö ���%�� Ø ÏxÏwÏrÏxÏxÏrÏxÏrÏxÏxÏrÏxÏwÏrÏxÏrÏxÏxÏ ã+ã�6

j ã QfÊ���OYMHBsdhEHZ ? I#ZÒÖ k Ï j � k Ï�4B' Ø �j~3�n��L ã+�jIKJ	L ë+k+k+k ��Ö���v�L ã(ã j�^¦k 4 Ø �|���
� ë�� ã�è � � � Öd� � ã � � Ø L dYB(V�Ö ������ Ø ÏxÏxÏrÏxÏrÏxÏwÏrÏxÏxÏrÏxÏrÏxÏxÏrÏxÏwÏrÏxÏrÏxÏxÏ ã j�k

j+j QfÊ���OYMHBsdhEHZ ? I�Z�Ö k Ï j � k Ï�4B' Ø �|~u�n�mL ã(�|IKJ�L ã j(k+k+k �3Ö���v¢L ã°ä54 ^ j ' Ø �u���
�¹ä � 6 � � � Öd� � ã � � Ø LûdYB+V°Ö ���%�� Ø ÏxÏxÏrÏxÏrÏxÏwÏrÏxÏxÏrÏxÏrÏxÏxÏrÏxÏwÏrÏxÏrÏxÏxÏ ã j�k

j ä ? Ê���OYMHBsdhEHZ ? �_D¿ZrQfÊ���OhMPBtdYEÎZ ? I�ZqÖ k Ï j � k Ï§4B' Ø �3~u�n�SL=ã+�3IKJHL ë+k+k+k �CÖ���v2L
ã+ã j�^¦k 4 Ø ���¨��� ã(ã � ã�è � � � Öd� � ã � � Ø L dhB+V�Ö ������ Ø ÏxÏxÏrÏxÏrÏxÏxÏrÏxÏwÏrÏxÏrÏxÏxÏ ã j ã

j è ? Ê���OYMHBsdhEHZ ? �_D[Z³QfÊ���OYMPBtdYEÎZ ? I#Z4Ö k Ï j � k Ï�4B' Ø ��~3�n�aL ã+��IKJqL ã j(k+k+k ��Ö���v0L
ã°ä54 ^ j ' Ø ���¨��� l�� 6 � � � Öd� � ã � � Ø L dYB+V�Ö ���%�� Ø ÏwÏrÏxÏxÏrÏxÏrÏxÏxÏrÏxÏwÏrÏxÏrÏxÏxÏ ã j ã

j ' etZ]D[O�I(\4MPEHGUOYV�dYB+MHB+DFOhTLp ? ZFcUO�z�{mz���~3�n��L k_^ ã+�fIKJ}L©' k+k+k �JÖ���vKL j(ë�^ k ã Ø �
��Lnã+ã k � � Ö£� � ã � � Ø L�dhB+V°Ö ���%�� Ø ÏxÏrÏxÏrÏxÏwÏrÏxÏxÏrÏxÏrÏxÏxÏrÏxÏwÏrÏxÏrÏxÏxÏ ã j(j

j(l etZ]D[O�I(\4MPEHGUOYV�dYB+MHB+DFOhTLp ? ZFcUO�z�{mz���~3�n��L k_^ ã+�fIKJ}L ë+k+k+k �JÖ���vKL�ä5' ^ è+è Ø �
��Lnã<6 k � � Ö£� � ã � � Ø L�dhB+V°Ö ���%�� Ø ÏxÏrÏxÏrÏxÏwÏrÏxÏxÏrÏxÏrÏxÏxÏrÏxÏwÏrÏxÏrÏxÏxÏ ã j(j

j 4 etZ]D[O�I(\4MPEHGUOYVNdYB+MHB+DFOhT.p ? Z]cSO ? Ê�Ì+OYMHBsdhEHZ ? �3~3�n�HL k_^ ã+�DIKJaLª' k+k+k ��Öy��voL
j(ë_^¦k ã Ø ����L ã+ã k � � Ö£� � ã � � Ø L dhB+V�Ö ���%�� Ø ÏxÏwÏrÏxÏxÏrÏxÏrÏxÏxÏrÏxÏwÏrÏxÏrÏxÏxÏ ã j ä

j(ë etZ]D[O�I(\4MPEHGUOYVNdYB+MHB+DFOhT.p ? Z]cSO ? Ê�Ì+OYMHBsdhEHZ ? �3~3�n�HL k_^ ã+�DIKJaLª' k+k+k ��Öy��voL
j(ë_^¦k ã Ø ����L ã+ã k ¥ � ¦ � � Öd� � ã � � Ø L dhB+V�Ö ������ Ø ÏxÏxÏrÏxÏrÏxÏxÏrÏxÏwÏrÏxÏrÏxÏxÏ ã j ä

'



j 6 etZ]D[O�I(\4MPEHGUOYV3dYB(MPB+D[OYT!p ? ZFcUO ? ÊµÌ(OYMHBsdhEHZ ? �O~u�n�0L k_^ ã(��IKJ�L ' k+k+k ��Ö���v8L
j(ë_^¦k ã Ø ����L ã+ã k ¥ � � � � Öd� � ã � � Ø L dhB+V�Ö>������ Ø ÏxÏxÏrÏxÏrÏxÏxÏrÏxÏwÏrÏxÏrÏxÏxÏ ã j è

ä k etZ]D[O�I(\4MPEHGUOYVNdYB+MHB+DFOhT.p ? Z]cSO ? Ê�Ì+OYMHBsdhEHZ ? �3~3�n�HL k_^ ã+�DIKJaLª' k+k+k ��Öy��voL
j(ë_^¦k ã Ø ����L ã+ã k ¥ s �¦ � � Öd� � ã � � Ø L�dYB(V°Ö>������ Ø ÏxÏxÏrÏxÏrÏxÏxÏrÏxÏwÏrÏxÏrÏxÏxÏ ã j è

äSã etZ]D[O�I(\4MPEHGUOYVNdYB+MHB+DFOhT.p ? Z]cSO ? Ê�Ì+OYMHBsdhEHZ ? �3~3�n�HL k_^ ã+�DIKJaL ë+k+k+k ��Öy��voL
ä5' ^ è+è Ø ����L ã<6 k � � Ö£� � ã � � Ø L dhB+V�Ö ���%�� Ø ÏxÏwÏrÏxÏxÏrÏxÏrÏxÏxÏrÏxÏwÏrÏxÏrÏxÏxÏ ã j '

ä j etZ]D[O�I(\4MPEHGUOYVNdYB+MHB+DFOhT.p ? Z]cSO ? Ê�Ì+OYMHBsdhEHZ ? �3~3�n�HL k_^ ã+�DIKJaL ë+k+k+k ��Öy��voL
ä5' ^ è+è Ø ����L ã<6 k ¥ � ¦ � � Öd� � ã � � Ø L dhB+V�Ö>������ Ø ÏxÏxÏrÏxÏrÏxÏxÏrÏxÏwÏrÏxÏrÏxÏxÏ ã j '

ä+ä etZ]D[O�I(\4MPEHGUOYVNdYB+MHB+DFOhT.p ? Z]cSO ? Ê�Ì+OYMHBsdhEHZ ? �3~3�n�HL k_^ ã+�DIKJaL ë+k+k+k ��Öy��voL
ä5' ^ è+è Ø ����L ã<6 k ¥ � � � � Öd� � ã � � Ø L dhB+V�Ö ������ Ø ÏxÏxÏrÏxÏrÏxÏxÏrÏxÏwÏrÏxÏrÏxÏxÏ ã j�l

ä(è etZ]D[O�I(\4MPEHGUOYVNdYB+MHB+DFOhT.p ? Z]cSO ? Ê�Ì+OYMHBsdhEHZ ? �3~3�n�HL k_^ ã+�DIKJaL ë+k+k+k ��Öy��voL
ä5' ^ è+è Ø ����L ã<6 k ¥ s �¦ � � Öd� � ã � � Ø L�dYB(V°Ö ������ Ø ÏxÏxÏrÏxÏrÏxÏxÏrÏxÏwÏrÏxÏrÏxÏxÏ ã j�l

ä5' QfÊ���OYMHBsdhEHZ ? I�Z!Ö k�^ ë_�]k_^ ' Ø �«~3�n��L k_^ ã+�jIKJ¬L' k+k+k ��Ö���v�L j(ë_^¦k ã Ø �¨�:�
� ã k_� ã j(k®� � � Ö£� � ã � � Ø L�dhB+V°Ö ���%�� Ø ÏxÏrÏxÏrÏxÏwÏrÏxÏxÏrÏxÏrÏxÏxÏrÏxÏwÏrÏxÏrÏxÏxÏ ã j 4

ä l QfÊ���OYMHBsdhEHZ ? I�Z!Ö k�^ ë_�]k_^ ' Ø �«~3�n��L k_^ ã+�jIKJ¬L ë+k+k+k ��Ö���v�L ä5' ^ è+è Ø �¨�:�
� j�k_�Rj(k+k®� � � Ö£� � ã � � Ø L�dhB+V°Ö ���%�� Ø ÏxÏrÏxÏrÏxÏwÏrÏxÏxÏrÏxÏrÏxÏxÏrÏxÏwÏrÏxÏrÏxÏxÏ ã j 4

ä54 ? Ê���OYMHBsdhEHZ ? �_D[Z³QfÊ���OhMPBtdYEÎZ ? I�Z-Ö k_^¦ë_�gk_^ ' Ø ��~3�n�aL k_^ ã+��IKJqL¯' k+k(k ��Ö���v0L
j(ë_^¦k ã Ø �����¬�°6 k�� ã j(k�� � � Öd� � ã � � Ø L dhB+V�Ö ������ Ø ÏxÏxÏrÏxÏrÏxÏxÏrÏxÏwÏrÏxÏrÏxÏxÏ ã j�ë

ä ë ? Ê���OYMHBsdhEHZ ? �_D[Z³QfÊ���OhMPBtdYEÎZ ? I�Z-Ö k_^¦ë_�gk_^ ' Ø ��~3�n�aL k_^ ã+��IKJqL ë+k+k(k ��Ö���v0L
ä5' ^ è+è Ø �����¬� ã l(k_�Rj(k+k®� � � Ö£� � ã � � Ø L dhB+V�Ö ���%�� Ø ÏxÏxÏrÏxÏrÏxÏxÏrÏxÏwÏrÏxÏrÏxÏxÏ ã j�ë

äB6 etZ]D[O�I(\4MPEHGUOYV
dYB+MHB+DFOhT�p ? Z]cUO�z�{±z���~3�n�aL ã+��IKJqL¯' k+k+k ��Ö���v0L ë(ë_^ l+Ø �
��L l � � Öd� � ã � � Ø LéÖ�²H³B�ÝÖ±dhB+V#Ö ������ Ø>�gk+Ø>�gk^Ø ÏrÏxÏxÏrÏxÏrÏxÏxÏrÏxÏwÏrÏxÏrÏxÏxÏ ã j 6

è k etZ]D[O�I(\4MPEHGUOYV@dYB+MHB+DFOhTqp ? Z]cSOoz�{!z��~u�n�KLéã+��IKJML ë+k+k(k �uÖy�¡v}L ã+ã j�^ k 4 Ø �
��L ä k � � Öd� � ã � � Ø LÓÖ�²H³B�ÝÖ|dYB+V�Ö ���%�� Ø>�]k^Ø>�gk+Ø ÏrÏxÏxÏrÏxÏrÏxÏxÏrÏxÏwÏrÏxÏrÏxÏxÏ ã j 6

èUã etZ]D[O�I(\4MPEHGUOYVÞdYB+MHB+DFOhT/p ? ZFcUO ? Ê�Ì+OhMPBtdYEHZ ? ��~3�n�!L ã+�|IKJ¢L´' k+k+k �
Ö���vmL
ë+ë_^¦l^Ø ����L l � � Öd� � ã � � Ø LéÖ�²H³B�ÝÖ±dhB+V#Ö ������ Ø>�gk^Ø¤�gk^Ø ÏrÏxÏrÏxÏxÏrÏxÏwÏrÏxÏrÏxÏxÏ ã°ä k

è j etZ]D[O�I(\4MPEHGUOYVÞdYB+MHB+DFOhT/p ? ZFcUO ? Ê�Ì+OhMPBtdYEHZ ? ��~3�n�!L ã+�|IKJ¢L´' k+k+k �
Ö���vmL
ë+ë_^¦l^Ø ����L l ¥ � ¦ � � Ö£� � ã � � Ø LÓÖd²H³B�ÝÖ±dYB(V�Ö ������ Ø¤�gk^Ø¤�gk^Ø ÏxÏxÏrÏxÏwÏrÏxÏrÏxÏxÏ ã°ä k

è^ä etZ]D[O�I(\4MPEHGUOYVÞdYB+MHB+DFOhT/p ? ZFcUO ? Ê�Ì+OhMPBtdYEHZ ? ��~3�n�!L ã+�|IKJ¢L´' k+k+k �
Ö���vmL
ë+ë_^¦l^Ø ����L l ¥ � � � � Ö£� � ã � � Ø LÓÖd²H³B�ÝÖ±dYB(V�Ö ������ Ø¤�gk^Ø¤�gk^Ø ÏxÏxÏrÏxÏwÏrÏxÏrÏxÏxÏ ã°äsã

l



è+è etZ]D[O�I(\4MPEHGUOYVÞdYB+MHB+DFOhT/p ? ZFcUO ? Ê�Ì+OhMPBtdYEHZ ? ��~3�n�!L ã+�|IKJ¢L´' k+k+k �
Ö���vmL
ë+ë_^¦l^Ø ����L l ¥ s �¦ � � Ö£� � ã � � Ø L Öd²H³B�ÝÖ±dYB(V#Ö>���%�� Ø¤�gk^Ø¤�gk^Ø ÏxÏxÏrÏxÏwÏrÏxÏrÏxÏxÏ ã°äsã

èf' etZ]D[O�I(\4MPEHGUOYV-dhB+MPB+D[OYT&p ? Z]cUO ? ÊµÌ+OhMPBtdYEÎZ ? �F~3�n��L ã+�«IKJ¬L ë+k(k+k �«��v�L
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6Sã ? Ê���OYMHBsdhEHZ ? �_D[ZwQtÊ���OYMHBsdhEHZ ? I�Z�Ö±ä ^¾j��gk_^ 4B' Ø ��IKJaLã j(k(k �X~u�n�2Lôã+�CÖ���v�L

è^ä ^ è Ø �������¹6 � ã j�� ÏrÏwÏxÏrÏxÏrÏxÏxÏrÏxÏrÏxÏwÏrÏxÏxÏrÏxÏrÏxÏxÏrÏxÏwÏrÏxÏrÏxÏxÏ ã�' j

6



6 j etZ]D[O�I(\4MPEHGUOYV4dYB(MPB+D[OYT&p ? ZFcUOiQfÊµÌ(OYMHBsdhEHZ ? �F~3�n�EL j �FIKJ�L j�k+k �xÖ���v�L
j ' ^¦k ' Ø ����L j ÏxÏxÏrÏwÏxÏrÏxÏrÏxÏxÏrÏxÏrÏxÏwÏrÏxÏxÏrÏxÏrÏxÏxÏrÏxÏwÏrÏxÏrÏxÏxÏ ã�'�ä

6+ä etZ]D[O�I(\4MPEHGUOYV4dYB(MPB+D[OYT&p ? ZFcUOiQfÊµÌ(OYMHBsdhEHZ ? �F~3�n�EL j �FIKJ�L è k+k �xÖ���v�L
ä5' ^ è+è Ø ����L j ÏxÏxÏrÏwÏxÏrÏxÏrÏxÏxÏrÏxÏrÏxÏwÏrÏxÏxÏrÏxÏrÏxÏxÏrÏxÏwÏrÏxÏrÏxÏxÏ ã�'�ä

6(è etZ]D[O�I(\4MPEHGUOYVÞdYB+MHB+DFOhT/p ? ZFcUOÃQtÊ�Ì+OhMPBtdYEHZ ? ��~3�n�!L j �|IKJ¢L ã j(k+k �
Ö���vmL
l ã ^ ä ë^Ø ����L j ÏxÏxÏrÏwÏxÏrÏxÏrÏxÏxÏrÏxÏrÏxÏwÏrÏxÏxÏrÏxÏrÏxÏxÏrÏxÏwÏrÏxÏrÏxÏxÏ ã�'�ä

65' etZ]D[O�I(\4MPEHGUOYV4dYB(MPB+D[OYT&p ? ZFcUOiQfÊµÌ(OYMHBsdhEHZ ? �F~3�n�EL j �FIKJ�L è k+k �xÖ���v�L
ä5' ^ è+è Ø ����L ã ^ '�ÏxÏrÏwÏxÏrÏxÏrÏxÏxÏrÏxÏrÏxÏwÏrÏxÏxÏrÏxÏrÏxÏxÏrÏxÏwÏrÏxÏrÏxÏxÏ ã�'#è

6 l etZ]D[O�I(\4MPEHGUOYV4dYB(MPB+D[OYT&p ? ZFcUOiQfÊµÌ(OYMHBsdhEHZ ? �F~3�n�EL j �FIKJ�L è k+k �xÖ���v�L
ä5' ^ è+è Ø ����L ã ^ '«¥ � ¦ ÏxÏrÏxÏrÏxÏxÏrÏxÏrÏxÏwÏrÏxÏxÏrÏxÏrÏxÏxÏrÏxÏwÏrÏxÏrÏxÏxÏ ã�'#è

654 etZ]D[O�I(\4MPEHGUOYV4dYB(MPB+D[OYT&p ? ZFcUOiQfÊµÌ(OYMHBsdhEHZ ? �F~3�n�EL j �FIKJ�L è k+k �xÖ���v�L
ä5' ^ è+è Ø ����L ã ^ '«¥ � � ÏxÏrÏxÏrÏxÏxÏrÏxÏrÏxÏwÏrÏxÏxÏrÏxÏrÏxÏxÏrÏxÏwÏrÏxÏrÏxÏxÏ ã�'#è

6 ë etZ]D[O�I(\4MPEHGUOYV4dYB(MPB+D[OYT&p ? ZFcUOiQfÊµÌ(OYMHBsdhEHZ ? �F~3�n�EL j �FIKJ�L è k+k �xÖ���v�L
ä5' ^ è+è Ø ����L ã ^ '«¥ s �¦ ÏxÏrÏxÏrÏxÏxÏrÏxÏrÏxÏwÏrÏxÏxÏrÏxÏrÏxÏxÏrÏxÏwÏrÏxÏrÏxÏxÏ ã�'#è

6B6 etZ]D[O�I(\4MPEHGUOYVÞdYB+MHB+DFOhT/p ? ZFcUOÃQtÊ�Ì+OhMPBtdYEHZ ? ��~3�n�!L j �|IKJ¢L ã j(k+k �
Ö���vmL
l ã ^ ä ë^Ø ����L�ä�ÏxÏxÏrÏwÏxÏrÏxÏrÏxÏxÏrÏxÏrÏxÏwÏrÏxÏxÏrÏxÏrÏxÏxÏrÏxÏwÏrÏxÏrÏxÏxÏ ã�'7'

ã k+k etZ]D[O�I(\4MPEHGUOYVÞdYB+MHB+DFOhT/p ? ZFcUOÃQtÊ�Ì+OhMPBtdYEHZ ? ��~3�n�!L j �|IKJ¢L ã j(k+k �
Ö���vmL
l ã ^ ä ë^Ø ����L�ä/¥ � ¦ ÏwÏxÏrÏxÏrÏxÏxÏrÏxÏrÏxÏwÏrÏxÏxÏrÏxÏrÏxÏxÏrÏxÏwÏrÏxÏrÏxÏxÏ ã�'7'

ã k ã etZ]D[O�I(\4MPEHGUOYVÞdYB+MHB+DFOhT/p ? ZFcUOÃQtÊ�Ì+OhMPBtdYEHZ ? ��~3�n�!L j �|IKJ¢L ã j(k+k �
Ö���vmL
l ã ^ ä ë^Ø ����L�ä/¥ � � ÏwÏxÏrÏxÏrÏxÏxÏrÏxÏrÏxÏwÏrÏxÏxÏrÏxÏrÏxÏxÏrÏxÏwÏrÏxÏrÏxÏxÏ ã�'7'

ã k^j etZ]D[O�I(\4MPEHGUOYVÞdYB+MHB+DFOhT/p ? ZFcUOÃQtÊ�Ì+OhMPBtdYEHZ ? ��~3�n�!L j �|IKJ¢L ã j(k+k �
Ö���vmL
l ã ^ ä ë^Ø ����L�ä/¥ s �¦ ÏwÏxÏrÏxÏrÏxÏxÏrÏxÏrÏxÏwÏrÏxÏxÏrÏxÏrÏxÏxÏrÏxÏwÏrÏxÏrÏxÏxÏ ã�'7'

ã k ä QfÊ���OYMHBsdhEHZ ? I�ZÞÖ§ä ^ j��gk�^ 4B' Ø ��IKJML è k(k �.~3�n��L j ��Öy��vKL�ä5' ^ è+è Ø �_�¨��� k�� ä ^ ' � ã�' l
ã k è QfÊ���OYMHBsdhEHZ ? I�Z:Ö±ä ^ j��gk_^ 4B' Ø �«IKJEL ã j(k(k �/~u�n�·L j �ÞÖy��v·L l ã ^ ä ë^Ø �j�m�

� k�^ ' � ä ^ ' � ÏxÏrÏxÏxÏrÏwÏxÏrÏxÏrÏxÏxÏrÏxÏrÏxÏwÏrÏxÏxÏrÏxÏrÏxÏxÏrÏxÏwÏrÏxÏrÏxÏxÏ ã�' l
ã k ' ? Ê���OYMHBsdhEHZ ? �_D[ZÍQfÊ���OYMPBtdYEÎZ ? I#Z�Ö§ä ^ j��gk�^ 4B' Ø �1IKJ�Lè k+k �¸~3�n�mL j �
Ö���v:L

ä5' ^ è+è Ø �����¬� j�^ ' � ä ^ ' � ÏxÏrÏxÏrÏxÏxÏrÏxÏrÏxÏwÏrÏxÏxÏrÏxÏrÏxÏxÏrÏxÏwÏrÏxÏrÏxÏxÏ ã�'74
ã k+l ? Ê���OYMHBsdhEHZ ? �_D[ZwQtÊ���OYMHBsdhEHZ ? I�Z�Ö±ä ^¾j��gk_^ 4B' Ø ��IKJaLã j(k(k �X~u�n�2L j �CÖ���v�L

l ã ^ ä ë^Ø �����¬� j�� ä ^ ' � ÏwÏxÏrÏxÏrÏxÏxÏrÏxÏrÏxÏwÏrÏxÏxÏrÏxÏrÏxÏxÏrÏxÏwÏrÏxÏrÏxÏxÏ ã�'74
ã k 4 etZ]D[O�I(\4MPEHGUOYVxdYB(MPB+D[OYT�p ? ZFcUO9QfÊµÌ(OYMPBtdYEÎZ ? �¸~3�n�¢L k_^ 't�1IKJ�L6è k+k �3Öy��v�L

ã�4 ^ 4 j+Ø ����L ã j ÏxÏrÏwÏxÏrÏxÏrÏxÏxÏrÏxÏrÏxÏwÏrÏxÏxÏrÏxÏrÏxÏxÏrÏxÏwÏrÏxÏrÏxÏxÏ ã�' ë

ã k



ã k+ë etZ]D[O�I(\4MPEHGUOYVxdYB(MPB+D[OYT�p ? ZFcUO9QfÊµÌ(OYMPBtdYEÎZ ? �¸~3�n�¢L k_^ 't�1IKJ�L6è k+k �3Öy��v�L
ã�4 ^ 4 j+Ø ����L ã j ¥ � ¦ ÏwÏxÏrÏxÏrÏxÏxÏrÏxÏrÏxÏwÏrÏxÏxÏrÏxÏrÏxÏxÏrÏxÏwÏrÏxÏrÏxÏxÏ ã�' ë

ã k 6 etZ]D[O�I(\4MPEHGUOYVxdYB(MPB+D[OYT�p ? ZFcUO9QfÊµÌ(OYMPBtdYEÎZ ? �¸~3�n�¢L k_^ 't�1IKJ�L6è k+k �3Öy��v�L
ã�4 ^ 4 j+Ø ����L ã j ¥ � � ÏwÏxÏrÏxÏrÏxÏxÏrÏxÏrÏxÏwÏrÏxÏxÏrÏxÏrÏxÏxÏrÏxÏwÏrÏxÏrÏxÏxÏ ã�' ë

ã+ã k etZ]D[O�I(\4MPEHGUOYVxdYB(MPB+D[OYT�p ? ZFcUO9QfÊµÌ(OYMPBtdYEÎZ ? �¸~3�n�¢L k_^ 't�1IKJ�L6è k+k �3Öy��v�L
ã�4 ^ 4 j+Ø ����L ã j ¥ s �¦ ÏxÏrÏxÏrÏxÏxÏrÏxÏrÏxÏwÏrÏxÏxÏrÏxÏrÏxÏxÏrÏxÏwÏrÏxÏrÏxÏxÏ ã�' ë

ã+ã+ã QfÊ���OYMHBsdhEHZ ? I�ZÞÖ§ä ^ j��gk�^ 4B' Ø ��IKJML è k(k �.~3�n��L k_^ 's�«Öy��v�L ã�4 ^ 4 j+Ø �_���¬� k_� ã�è � ã�'�6
ã+ã j ? Ê���OYMHBsdhEHZ ? �_D[Z³QfÊ���OhMPBtdYEÎZ ? I�Z-Ö§ä ^ j��gk_^ 4B' Ø �OIKJqLÓè k+k �O~u�n�aL k_^ 's��Ö���v0L

ã�4 ^ 4 j+Ø �����¬� ë_� ã�è � ÏwÏxÏrÏxÏrÏxÏxÏrÏxÏrÏxÏwÏrÏxÏxÏrÏxÏrÏxÏxÏrÏxÏwÏrÏxÏrÏxÏxÏ ã�'�6
ã+ã°ä etZ]D[O�I(\4MPEHGUOYVxdYB(MPB+D[OYT�p ? ZFcUO9QfÊµÌ(OYMPBtdYEÎZ ? �¸~3�n�¢L k_^ 't�1IKJ�L6è k+k �3Öy��v�L

ã�4 ^ 4 j+Ø ����L ã j ÏxÏrÏwÏxÏrÏxÏrÏxÏxÏrÏxÏrÏxÏwÏrÏxÏxÏrÏxÏrÏxÏxÏrÏxÏwÏrÏxÏrÏxÏxÏ ã l(k
ã+ã�è etZ]D[O�I(\4MPEHGUOYV4dYB(MPB+D[OYT&p ? ZFcUOiQfÊµÌ(OYMHBsdhEHZ ? �F~3�n�EL ã+�FIKJ�L è k+k �xÖ���v�L

j ' ^¦k ' Ø ����L ã+ã=ÏxÏrÏwÏxÏrÏxÏrÏxÏxÏrÏxÏrÏxÏwÏrÏxÏxÏrÏxÏrÏxÏxÏrÏxÏwÏrÏxÏrÏxÏxÏ ã l(k
ã+ã�' etZ]D[O�I(\4MPEHGUOYV4dYB(MPB+D[OYT&p ? ZFcUOiQfÊµÌ(OYMHBsdhEHZ ? �F~3�n�EL j �FIKJ�L è k+k �xÖ���v�L

ä5' ^ è+è Ø ����L�ä�ÏxÏxÏrÏwÏxÏrÏxÏrÏxÏxÏrÏxÏrÏxÏwÏrÏxÏxÏrÏxÏrÏxÏxÏrÏxÏwÏrÏxÏrÏxÏxÏ ã l(k
ã+ã l ��OYMHBsdhEHZ ? XUDFB(}UMPO7i�I#Z � ¦ Ö±D[OYT Ø � � � Ö±pSMPoUO Ø � s �¦ Ö|�+DFOhOYG Ø ��ºâÖ|pUMzI(dgß Ø ÏrÏxÏrÏxÏxÏ ã l ã
ã+ã�4 QfÊ���OYMHBsdhEHZ ? I�ZÞÖ±è ^¦k^j��]k_^ ë 4B' Ø �_~3�n��L ã+�.IKJML è k(k �«Ö���vKL j ' ^¦k ' Ø ���¨��� ä � ã+ã � ã l+j
ã+ã ë etZ]D[O�I(\4MPEHGUOYV4dYB(MPB+D[OYT&p ? ZFcUOiQfÊµÌ(OYMHBsdhEHZ ? �F~3�n�EL ã+�FIKJ�L è k+k �xÖ���v�L

j ' ^¦k ' Ø ����L l ÏxÏxÏrÏwÏxÏrÏxÏrÏxÏxÏrÏxÏrÏxÏwÏrÏxÏxÏrÏxÏrÏxÏxÏrÏxÏwÏrÏxÏrÏxÏxÏ ã l+j
ã+ã<6 etZ]D[O�I(\4MPEHGUOYV4dYB(MPB+D[OYT&p ? ZFcUOiQfÊµÌ(OYMHBsdhEHZ ? �F~3�n�EL ã+�FIKJ�L è k+k �xÖ���v�L

j ' ^¦k ' Ø ����L ã+ã=ÏxÏrÏwÏxÏrÏxÏrÏxÏxÏrÏxÏrÏxÏwÏrÏxÏxÏrÏxÏrÏxÏxÏrÏxÏwÏrÏxÏrÏxÏxÏ ã l+j
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ã á
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j á
oU\ÞpËOhD~B(`�XËOhDFEHBsTUVCGUOYdhOYVFVFI(D ? Z]BLB+pSZ]I(EPGÃIÍXËOhDFEPBtTUEHdNVFB(MPoSZFEPB+GÃEÎ`DÀ�J�ÁMLéã k(k+kûl '
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m;EP\4O�ÊµXËOhDFEHBsTUEHd�ÔUB��_V�dYI(GûpËO!`|B+oSGUTûEPG�Ì�I(DFEHB+oUVqI(XSXUMPEHd�I�ZFEPB+GUVh�;VFoUdgc�I(VÃZ]cSO�dYEPD[dYoUMPI�Z]B(D ?
V ? V¿Z]OY\���DFOYV[XUEPDFI�Z]B(D ? V ? V[Z]Oh\ B+D�EPGUTSoUV[ZFDFEzI�M�\4EÎQsOYD[VYÏÍÜ.O-}UDFV[ZxD[OhÌtEPO�� ZÑ�@BiEH\9X�B+D[Z]I(G^ZwI(XsÊ
XUMHEPd�I#Z]EPB(GUV-B(`�X�OYDFEHBsTSEPdqÔJB°�_VY�_GJI(\4OYM ? Z]cUOiMPEHTsÊÑTUD[EHÌ(OYG/d�I�ÌtEHZ ? ÔJB°�_VqI(GUT�pUMPBtBsT�ÔJB°�_VÃEHG
I(D¿Z]OYD[EPOhVYÏ

Ñ¸ÒÓÑ¸ÒÓÑ Ô0ÕlÖ/×�ÖKØ.ÕÚÙ¨ÛDÜÞÝàßOÙMÕ�áBâ
çuEPTsÊµTUDFEÎÌ+OhG5d�I�ÌtEHZFEPOhV³I(D[OÍI�dhMzI(V[VNB(`�EHG^Z]OYD[GJI(M�DFOhdYEPD[dYoUMPI�Z]EHGU�-ÔJB°�_VY��oUV[oJI(MHM ? p�B+oUGUTUOhT���B(`�I(G
EPGSdYB+\4XUDFOhVFV[EPpUMHO(�CÌtEPV[dYB+oSVY�3á
O��;Z]B+GUEPI(G�ÔJoSEPT�EHG��_cUEHdgc�Z]cUOi\9B�Z]EPB(G�EHV��+OhGUOYDFI�Z]OhT�p ? Z]cSO
\4B(Z]EHB+G�B(`�IÒXËB(D[Z]EHB+G�B(`³ZFcUOip�B+oUGSTJI(D ? ÏûA~I�ÌtEHZ ? ÔJB°�_VÃI�DFO�EP\4XËB(D[ZgI�GfZ-EHG�IÒGfoU\Íp�OYD4B(`
EPGSTUoUV[ZFDFEPI(M�dhB+G^Z]O�QtZFVxEHG!�_cUEPdgc�ZFcUOYV[O-ÔUB��_VwI�GUT�Z]cUOLV¿Z]DFoSdhZ]oSDFOYVwZ]cSO ? ORQscUEPpUEÎZ�XUMPI ? IqDFB+MHO(Ï
ÐÑG � ä k�� I(GUTã� ã � �UZ]cSOÞI(osZ]cUB+D[V_XËB+EHG^Z_B+oSZ_Z]cUOwTUEHDFOhdhZ3DFOhMPOhÌ�I(GSdYOwB(`Ýd�I�ÌtEHZ ? ÔJB°�_V_Z]B-dYB^I#Z]OYD[V
I(GUT�\9OhMHZ4VFXUEHGUGUEHGU�.XSDFBtdYOYV[VFOhVqoUVFOhT�Z]B.\�I(GfoS`±I�dhZ]oSDFO5\4EPdhDFBtdYD ? V¿ZgI(MHMPEHGUOÃ\9I�Z]OhDFEzI�MPVYÏ�m;cUO
OYTST ? V[Z]D[oUdhZFoUDFOhVr`|B+oSGUTÙEHG.TUD[EHÌ(OYGsÊµd�I�ÌtEHZ ? ÔJB°�_VÞ�+EÎÌ+O-EPGSVFEP�(cfZFVrEHG^Z]B�Z]cUO4pËOhcJI�ÌtEPB+DwB(`CVFoUdgc
V[ZFDFoUd�Z]oUD[OYV@EPG9I(XUXUMHEPd�I#Z]EPB(GUV�I(V�TUEHÌ(OYD[VFO³I�V@TUDFI(��ÊµDFOYTSoUdYEHGU�rD[EPpUMHOhZFV�I(GUT�\4EÎQsEHGU��d�I�ÌtEHZFEPOYV�oUV[OYT
Z]B9V ? G^Z]cUOhVFEHàYOÞ}JGSOrX�B+M ? \4OYD[EPd�dYB(\9X�B+VFEÎZ]OhVYÏ~ÐÑG5`±I�dhZ��JZFcUOrTSDFEHÌ(OYG!dYI�ÌsEÎZ ? XUDFB(pUMPOh\6EPV_B+GUOxB(`
Z]cSO�V[ZgI�GUTJI(D[T�ZFOYV¿Z
dYI(VFOhV_oUVFOhT�ZFBÍZ]OYV¿Z3GUOh��dYB+\4XUoSZ]I�Z]EHB+GJI(M�VFdgcUOh\9OhVYÏ�KNGUB�Z]cUOhD_I(TSÌ�I(G^ZgI(�(O

ã°ä



B(`UZFcUEPV�dYMPI(VFV�B(`UÔUB��_V�EPV«Z]cJI�Z�Z]cSO�ÔJB°�/TUB+\9I(EHGxEHV�Ì(OYD ? V[EP\4XUMPO���I3VF�foJI(D[O~B+DÝI
D[OYdhZ]I(GU�+MHO@EHG j Ê
W ÏSm;cSO ? O�QscUEHpUEHZ;I(MP\4B+V[Z~I(MPMËXUcUOhGUB+\4OYGJIÍZ]cUI�Z_d�I(G�X�B+VFV[EPpUM ? BtdYdhoUD_EPGÃZFcUO�EPGUdhB+\4XUDFOhVFVFEHpUMPO
ÔJB°�_V%i�OYTSTUEPOhVY�~V[OYdYB(GUTJI(D ? ÔJB°�_VY�~EHGUV[Z]I(pUEPMHEHZFEPOYVh��Z]DFI(GUV[EHZ]EHB+G/I(GUT�Z]oUD[pUoUMHOYGUdhO��_cSEPdgc�\9I(ß�O
Z]cSOY\6I(G�EPG^ZFOYDFOhV[ZFEPGU�LZ]OhV[Z3d�I�VFO(Ï

Ñ¸ÒÓÑ¸ÒÚä å�ælç«ç«ÖéèHænçXê ÕlÜìëíØ_á�Û�Ø.ÕnÛDî
m;cUO;\9I�Z]cSOY\9I�Z]EHd�I(M^V[OhZFZFEPGU�NB(`�pUMPBtBsTxÔJB°�/EPGLI(D¿Z]OhDFEPOhV�cJI�VbpËOhOYG-XUD[OYVFOhG^Z]OYT4EPGÞTUOhZ]I(EPMtEPG¯� ã ë��
I(GUT � ã+ã � Ï É DFB+\ I�XSc ? V[EPB+MHB+�+EPdYI(M�X�B+EHGfZwB�`@ÌtEPO��w�«pUMPBtBsTÒEHVwI�\4EÎQtZFoUDFOLB(`CdYOhMPMPVh�uXUDFB�Z]OYEHGUVY�
MPEHXËB(XUDFB(ZFOYEHGUV�I(GUTÒEHB+GUVwp ? �_cUEPdgc.GfoSZ]D[EPOYG^ZFVrI�DFOLZ]DFI(GUVFX�B+D¿Z]OYT{Ï�y_OYT:pUMPBtBtT�dYOYMHMPV³Z ? XUEHd�I(MHM ?
dYB(\9XUD[EPV[OÍI(XUXSDFB�QsEP\9I�Z]OhM ? cJI(MÎ`�B(`�Z]cUOÞpUMPBtBsT Ú V3Ì+B+MHoU\9O�Ï³m;cUO ? I(DFOrVF\9I(MPM�VFOh\9EHVFB+MHEPTiXJI(D[ZFEÎÊ
dYMHOYVh��Z]cUO ? EPGUdhDFOYI(VFOÍZFcUOÍÌtEPVFdhB+VFEÎZ ? B(`�ZFcUOLpUMPBtBtT�I(GUTÒ\9I(ß(OÍZFcUOLpUMPBtBtT�I(MP\4B+V¿ZN`|B+oUD
Z]EP\4OYV
\4B+DFO;ÌtEPV[dYB+oUV�Z]cUI(G4�CI�ZFOYDYÏ�a�B+DFOhB�Ì(OYDh�SpUMHBsBtT-TUBsOhV@GSB(Z�O�QscUEPpSEHZ@IxdhB+GUV¿ZgI(G^Z�ÌsEHVFdhB+VFEÎZ ? I�Z@I(MPM
ÔJB°� D]I�ZFOYV;I�GUTqEHZ@EPV@GUB+GsÊÑá
Oh�;ZFB+GUEPI(GÃEPG9Z]cUO³\4EPdhDFBtdYEHDFdYoSMzI�ZFB+D ? V ? V[Z]Oh\iÏ�ï3B°�CO�Ì+OYDh��EPGÃV[o_ðLÊ
dYEHOYG^Z]M ? MPI(DF�(O³I(D¿Z]OYD[EPOhVY�UpUMHBsBtT�p�OYcUI°Ì(OYV3EPGqILá3Oh�;ZFB+GUEzI�GÃ�~I ? �JoSGUTUOYD;GSB+DF\9I(M{XSc ? V[EPB+MHB+�+EPdYI(M
dYB(GUTUEHZFEPB+GSVYÏ
> MHBsBtTxÌ(OYMHBsdhEHZ ? I(GUTÍXSDFOYV[VFoUD[O_I(DFO@oUGUV¿Z]O�I�T ? Ï�m;cUOCcUO�I(D¿ZbXUoS\9XUV�Z]cUOCpUMPBtBsTxEPGÍI
d ? dhMPEPd�`±I(VFctÊ
EPB(GÃI(GUT�dYDFOYI�Z]OhV;XUoUMHV]I�ZFEPMPO_dhB+GUTUEÎZ]EPB(GUV@EHGqI(MHMËI�D[Z]OhDFEHOYVYÏb��D[OYV[VFoUD[OwI(GUTÃÌ+OhMPBtdYEÎZ ? I�DFONTSEHÕËOYDFOhG^Z
EPG�Ì�I(DFEHB+oUV_XJI(D¿Z]VNB�`bZ]cUOÞI(D[ZFOYD[EzI(MuV ? V¿Z]Oh\=I(GUTiTUEHÕËOYD[OYG^ZN`|D[B+\ Z]cSOÞGUB+D[\�I�MÝ��B+EPV[OYoUEHMPMHO³ÔJB°�wÏ
m;cUOLZ ? XUEPdYI(M�y_O ? GUB+MHTUV�GfoU\Íp�OYD�DFI(GU�+OhVw`|D[B+\)ã4EHG�VF\9I(MPMÝI(D¿Z]OYD[EPOhV³Z]Bqè k+k(k EPG!Z]cSO4MPI(DF�(OYV[Z
I(D¿Z]OYD ? �sVFoUdgc�I(VCZFcUO�I(B(D[ZgIsÏbm;cfoUV~Z]cUO
ÔJB°��V[XJI(GUV;IÍDFI(GU�+O
B(`�y_O ? GUB+MHTUV~GfoU\Íp�OYD[V;EPG9�_cSEPdgc
Z]cSO
ÌtEPV[dYB+oUV�`|B+DFdhOYVCI(DFO
TUB+\4EPGJI(G^Z�B+G9B+GUONOhGUTqI(GST�EPGSOYD[ZFEzI(MU`|B(DFdYOhV~I(D[ON\4B+DFO3EP\4X�B+D[Z]I(G^Z�B+G
Z]cSOxB�Z]cUOhDYÏ
K�VFEH\9XSMPEH}UOYTÍ\4BsTSOYMUB(`�ZFcUO_pUMPBtBsTrÔJB°�&EPG4I(D¿Z]OhDFEPOhVbdYB(GUVFEHTUOYD[V@Iwá3Oh�;Z]B(GUEzI(GLÔJB°���_cUOYD[O_ZÑ�@B
GUB+GtÊÑTUEH\9OhGUVFEHB+GJI(M�XUI(D]I(\4OhZFOYD[VY�JZ]cUOry_O ? GUB+MHTUVrÖyIKJ Ø I(GUT�efZ]DFB(oUcJI(M�Öy~u�n� Ø GfoU\Íp�OYDFV
�+B°Ì+OhDFG
Z]cSOÍÔJB°� }JOhMPT�Ö±V[OYOã� j ' �¸Ø ÏÍm;cUO9etZ]D[B+oUcJI�MbGfoU\Íp�OYD�dYB(DFDFOhVFX�B+GUTUVwZ]BÃZFcUO-GUB+GsÊµTUEP\4OYGSVFEPB(GJI(M
`|DFOh�foUOYGUd ? B(`�Z]cUOLEHGUMPO�Z³ÔJB°� XSoUMPVFI�Z]EHB+GÒI(GUTÒEHZ³EPV³MHOYVFV�ZFcJI(G�ãLEPG�Z]cSOLdYEPD[dYoUMPI�Z]B(D ? V ? V[ZFOY\�Ï
K6TUEH\9OhGUVFEHB+GJI(MCI(GJI(M ? V[EPVLB(`_ZFcUO�oUGUV[ZFO�I(T ? áNI�ÌtEPOYD�Ê¿etZFB+ß(OhV-OY�foJI�ZFEPB+GUVLV[oUptÛ[OhdhZ4Z]B:I�XËOhDFEÎÊ
BtTUEPdq`|B+D[dYEPGS�U�C�+EÎÌ+OhVÃI.GSB+GUTUEH\9OhGUVFEHB+GJI(M~GfoU\ÞpËOhD�ßfGUB°�_G�I(V4Z]cUO�ÜÙB(\9OhDFVFMHO ? XJI�D]I(\4OhZFOYDY�
��v�LåÖ¤��ñ�ò�ó��õô� ØBö÷ Ï_m;cUEPV3XJI(DFI(\9O�Z]OhD}��vLd�I(G5pËOxEPG^Z]OhDFXUD[OhZFOYT�I(V3Z]cUOrD]I�ZFEPB4B(`bZFcUOÞX�OYD[EPBtTUEPd
EPGSOYD[ZFEzI(Mu`|B+D[dYOhVNZ]B4Z]cUOÞÌtEHVFdYB(oUVN`|B+D[dYOYVhÏNÜûcUOhG!Z]cUOÞÜ.B+\4OYD[VFMPO ? XJI(D]I�\9O�Z]OYD
EPV
MPB°�w��ÌtEHVFdYB(oUV
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`|B+D[dYOYV-TUB(\9EHGJI�Z]O��bÌ+OhMPBtdYEHZ ? XUD[B(}JMPOhV-I(DFOqGSO�I(D[M ? XUI(D]I(p�B+MHEPd�EHG�VFcJI�XËO��CI(GST�ZFcUO�dYOhGfZFOYD[MPEPGSO
Ì+OhMPBtdYEÎZ ? B+V[dYEHMPMzI#Z]OYVxEPG�XScJI(VFOÃ�_EÎZ]cÙZFcUOqTUD[EHÌtEPGU�5XUDFOhVFVFoSDFO��+D]I�TUEPOhGfZYÏ É B+DÞÜ.B+\9OhDFV[MPO ? XJI#Ê
D]I�\9O�Z]OYD[V�I�pËB°Ì+OÙã k �@ZFcUO5oSGUV[ZFO�I(T ? EPGSOYD[ZFEzI(M~`|B(DFdYOhV�TUB(\9EHGJI�Z]O��~I(GST�Z]cSOiÔJB°�ôcJI(V�I:Ô�I#Z
Ì+OhMPBtdYEÎZ ? XUD[B(}JMPO��JOhÌ(OYG^Z]oJI�MPM ? �_EHZ]c�V[\�I(MHM{D[OhÌ+OhDFV[OYT5ÔJB°��DFOY�(EPB+GUVh�UGUOYI(D;Z]cUO��CI(MPM§Ï
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m;cUOwV[ZFoUT ? B(`�Z]EH\9ORÊÑX�OYD[EPBtTUEPd_ÔJB°�_V
cUI(V_pËOhOYG�TUB+GUOwp�Oh`|B+D[O(�JOYV[XËOhdYEPI(MPM ? EHG�OhGU�+EHGUOYOhDFEPGS�9I�GUT
pUEHB�ÊµÔJoSEPT!I�XUXUMPEHd�I�ZFEPB+GSVYÏNK
V³�COL\4OYG^ZFEPB+GUOhT!p�Oh`|B+D[OÞZ]cUOhDFO-I(D[OLIÃMzI�DF�+OxGfoU\Íp�OYD�B(`�I(XSXUMPEHd�I#Ê
Z]EHB+GUV�B(`uMHEPTsÊµTUDFEÎÌ+OhG4dYI�ÌsEÎZ ? ÔJB°�_VCEHG9EHGUTUoUV¿Z]DFEPI(M�I(XUXSMPEPdYI�Z]EHB+GUVh�^VFOYO � ä k®� Ïbm;cJI�ZCXJI(X�OYDh�f�_cSEPdgc
EPVwIqÌ+OhD ? �+BtBsT�D[OhÌtEPO��2B(`@Z]cUO-VFoSptÛ[OYd�Z���XSDFOYV[OYG^Z]VxZ]cUO4TUO�ZgI(EHMPOYT�V¿Z]D[oUdhZFoUDFO9B(`CdYI�ÌsEÎZ ? ÔJB°�_V
�_cUOhDFOrZFcUOwÔJB°�nEPV_�+OYGSOYD]I#Z]OYT5p ? ZFcUOÞV¿Z]OYI(T ? ��oUGUEÎ`|B+DF\ \9B(ZFEPB+G�B(`�B+GUOxB(`bZFcUOx�CI(MHMPV3I(MPB(GUO(�
Z]cSO�MHEPT�ÏÙKNXUXUM ? EPGU��Z]cSO�GSB�ÊÑV[MPEPX�dhB+GUTUEÎZ]EHB+GUVLB+G�Z]cUO�V[EPTUOq�CI(MPMHVY��I(GUT�Z]cUO�p�B(ZFZFB+\ B�`NZ]cSO
d�I�ÌtEHZ ? �ËV[B+\4Ox`|OYI�Z]oUD[OYV
B(`bdYI°ÌtEÎZ ? ÔUB���}JOYMHTUV
�_EHMPM�V[cUB°�noUX�Ï3esB+\4OxdgcJI(D]I�dhZ]OhDFEHV[Z]EHdYV3VFoUdgcÒI�V
XUD[EP\9I(D ? OYTUTUEHOYVh��dYB(DFGUOhDÞOYTSTUEPOhVY��dhB+DFGSOYDxVFEPGS�+oUMzI�DFEHZFEPOhVN�_EPMHM�I(XUX�O�I(DhÏÃm;cUO4VFEP\ÞoUMzI�ZFEPB+G!�_EHMPM
DFO�Ì+OYI(M�Z]cSOÍZ]OYGSTUOYGUd ? B(`�ZFcUOLdYB+D[OÞÔJoUEHT!Z]Bq\4B°Ì+OLI(MH\9B(V[Z
MPEPß�OLI�V[B+MPEHT!pËBtT ? �_EHZFc�oUGUEH`|B(DF\
Ì+B(D[Z]EHdYEÎZ ? �_cUOYG.�CO�I(XUXUD[B^I(dgc7ISIKJoL ã k(k+k+k Ï9m;cUO9XUI(XËOhDÞI�MPVFB�VFoS�+�+OYV¿Z]VxZ]cJI�ZÞI�dYDFEÎZ]EHd�I(M
y_O ? GUB+MHTUV³GfoU\Íp�OYDN`|B(D
�_cUEHdgc!Z]cUOÞÔUB�� p�OYdhB+\9OhV³oUGUV¿ZgI(pSMPOÍEHV}IKJ�Låã°ä k+k+k ÏNÐµZ�EHVNTUE ð9dhoUMHZ
Z]BiEPG^Ì+OhV[ZFEP�^I�ZFO4ZFcUEPVx�foUOYV¿Z]EHB+GÙ�_cUOhGÙ�CO4ZgI(MHßÒI(p�B+oSZ j Ê W ÔJB°�_VÍp�OYd�I�oUVFO4Z]cUO ? I�DFOÃI�MP\4B+V[Z
}Jd�Z]EPB(oUV%i�ä#Ê W O�Õ{OhdhZFV
DFI(XUEPTSM ? I(XUX�O�I(D~�_cUOhG5EHGUdYD[O�I(V[EPGU�LZ]cSOry_O ? GUB(MPTUV_GfoU\Íp�OYDhÏ
m;cUO³XSDFB+pUMHOY\âB(`u}JGSTUEPGU�ÞVFoUdgc�IÞdhDFEHZFEPdYI(M�y3O ? GSB+MPTUV@GfoU\Íp�OYD~EHVCGUB(Z~I(GÃOYI(V ? B+GUO�Ï W EHÕËOYDFOhG^Z
V[ZFoUTUEHOYV³cJI�Ì(OÍpËOhOYG�TUB(GUO(��B(GUOrZFBÃ\9OhG^Z]EPB(G5EPV3Z]cUOÞXJI(X�OYDNp ? KÞÏ É B+D[ZFEPG5O�Z�I(M§Ï � ã k®� Ï³m;cJI#Z
XJI(X�OYD;EHV~dYB(GUdYOhDFGUOhT��_EÎZ]cqXUD[OYdYEHVFOwMPBtd�I�MPEPàYI�Z]EHB+G-B(`Xï
B+Xs`�pUEÎ`|oUDFdYI�Z]EHB+GUV@EPGÃÌ�I(DFEHB+oUVCÔUoUEPTÃÔJB°�
XUD[B+pUMPOh\9VhÏi��GSO�B(`;ZFcUOY\ EPVwZ]cSOÃV[ZFO�I(T ? MPEHTsÊÑTSDFEHÌ(OYG:d�I�ÌtEHZ ? ÔJB°� I(GUT:Z]cUOqI�XUXUDFB+I(dgc7oUV[OYT
�CI(V3ZFcUOxdYB+\4XUoSZ]I�Z]EHB+G�B(`�OhEP�+OhG^Ì(I�MPoUOhV
B(`�I-MzI(D[�+O�\�I#Z]DFE QqdhB+DFD[OYVFX�B+GUTSEPGU�-Z]B-Z]cUOxMPEHGUO�I�DFEPàYI#Ê
Z]EHB+GÃB(`uZFcUO³TUEHVFdhDFOhZFEPàhOYT�áNI�ÌtEPOhD¿Ê�etZ]B+ß�OYV;Oh�toUI�Z]EHB+GUV~EHG�Z]cUONGUOYEH�+cfpËB+D[cUBtBsTÃB�`uZ]cUO�V¿ZgI�ZFEPB+GJI�D ?
VFB(MPoSZFEPB+G����_cUEHdgc�EPV³I9V[ZgI�GUTJI(D[T!Z]OYdgcSGUEP�foUOLEHG!pUEH`|oSDFd�I#Z]EPB(G�ZFcUOYB+D ? Ï�m;cUOLdhDFEÎZ]EPdYI(M�y3O ? GUB+MPTSV
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GfoU\Íp�OYD;�CI(V;`|B+oUGUT�Z]B-p�OrI�DFB+oUGST�IKJML ë+k+k(k Ï
W OYV[XUEHZFOÃZ]cUOÃ`±I�dhZLZ]cUI�Z-MPEHTsÊÑTUD[EHÌ(OYG7dYI°ÌtEÎZ ? ÔJB°�_V4cJI�Ì+O�pËOhOYG�V[ZFoUTUEHOYT/EPG^Z]OhGUVFEÎÌ+OYM ? ��`|Oh� I�Z[Ê
Z]Oh\9XsZ]V_cJI�Ì+OrpËOhOYG5\9I(TUO�ZFB9V¿Z]oUT ? ZFEP\4O�ÊÑX�OYD[EPBtTUEPd
MPEHTsÊÑTUD[EHÌ(OYGqd�I�ÌtEHZ ? ÔUB��_VhÏCÜ.OrdYI(G5\4OYGsÊ
Z]EHB+G9ZFcUON�@B+DFß4B(`�a:Ï¾æSÏ���B+�+OYM§�Sç�ÏSa5I(D[�toSOYà�OhZ~I(M�Ï~Ö±V[OYO � ä+ä � �:� ã<6 � ��� j(k��zØ Ï�m;cUO ? cJI�Ì+O³TUB(GUO
O�QsX�OYD[EP\4OYG^ZgI(MËI(GUTqGfoU\4OYD[EPdYI(MJ�CB+D[ß�B+GÃIÍä#Ê W ÔJB°��EHGÃIÞD[OYd�ZgI(GU�(oUMzI(D@d�I�ÌtEHZ ? TUDFEÎÌ+OhGÃp ? Z]cSO
VFEHGfoUVFB+EHTJI(MJ\4B(Z]EHB+GLB(`ËZ]cUO_ÔJBtB+DYÏÝm;cUOYEHD�D[OYV[oUMHZFV@V[cUB°�&Z]cJI#Z�ZFcUO3cJI(DF\4B+GUEHd;B+VFdhEPMHMzI�ZFEPB+GÍB�`{Z]cSO
ÔJBtB+D_EPG�Z]cUOxd�I�ÌtEHZ ? EHG^Z]DFBtTUoUdhOYV
I4V[XJI�ZFEPB�Ê�Z]OY\4X�B+D]I(MËEPG^Ì�I(DFEPI(GUdhO(ÏCm;cSOrpJI�VFEPdxV[Z]I�Z]Owp�OYdhB+\9OhV
oUGUV¿ZgI(pSMPONÌtEzIrV ? \9\4OhZFD ? pUDFOYI(ßfEPGU�ÍpSEH`|oUD[d�I�ZFEPB+GUVhÏbm;cUO³ZFEP\4O�ÊÑX�OYD[EPBtTUEPd_pJI�VFONÔJB°��\�I ? MPBtB+VFO
V[Z]I(pUEHMPEHZ ? EHG!I�GfoU\ÞpËOhD³B(`��CI ? V�i��³GUOÍEHV
ÌtEzI4V ? GUdgcUD[B+GUB+oUVwpUEÎ`|oUDFdYI�Z]EHB+GUVh���_cUOhG:I É MPBt�foUOhZ
\ÍoUMÎZ]EHXUMPEHOYDCdhDFB+V[VFOhV
Z]cSOxoSGUEHZ3dYEHDFdhMPOwI�ZM¥Íã+��I(GUT5I(GUB(ZFcUOYD;ZFEP\4O�ÊÑX�OYD[EPBtTUEPd
V[Z]I�Z]OwDFOhVFoUMÎZ]VhÏCKNGtÊ
B(ZFcUOYDxXËB(VFVFEHpUEPMHEHZ ? EPV�`|B+DxI�XJI(EPD�B�`~dYB(\9XUMHO�QÒdhB+G#Û[oU�+I�Z]O É MHBs�foUO�Zr\ÞoUMHZFEPXUMHEPOYD[V
ZFBidhDFB+V[VrZ]cSO
oUGUEÎZCdhEPD[dYMPO��s�(EHÌtEPGU�rDFEHVFO
ZFBÍIÞ�foJI�VFEÎÊµXËOhDFEHBsTUEHd_V[ZgI#Z]O(Ï�m;cSONZ]cUEHDFTÃ�(OYGUOhDFEPd3Z ? XËO³B�`«pUEH`|oUD[d�I�ZFEPB+G
BtdYdYoSDFV9ÌtEPI:X�OYD[EPBtTsÊÑTUB(oUpUMPEHGU�UÏ�ÐµZ4�~I(V�I(MPV[B.GSB(Z]EHdYOYT�Z]cUI�Z9ZFcUO�V ? V[ZFOY\ cJI(V9I.VFXUI(dYORÊµZ]EH\9O
V ? \4\9O�Z]D ? Z]cUI�ZwdYB+GSVFEPV¿Z]VwB(`@IqDFO�ÔJOYd�Z]EPB(G.I�pËB+osZ�Z]cUOÍÌ(OYD[ZFEPdYI(M�\9EHTsÊÑXSMzI(GUOwZ]B(�+OhZFcUOYD��_EHZFcÒI
cJI(MÎ`zÊÑX�OYD[EPBtTxZFD]I(GUV[MzI�ZFEPB+GÞEPGÞZFEP\4O(Ï�m;cUO;XJI(X�OYDbEHV�I(GLORQSdhOYMHMPOYG^Z�XSDFOYV[OYG^ZgI#Z]EPB(G4B�`�ZFcUO~p�OYcJI�ÌtEPB(D
B(`«Z]EH\9ORÊÑX�OYD[EPBtTUEPd_ÔJB°�_V_EPG�ILd�I�ÌtEHZ ? `|B+D_y3O ? GUB+MPTSV;GtoS\ÍpËOhDFV_oUXqZ]B0IKJML ã+ã l äLI(GUT�IÍ}SQsOYT
X�OYDFEHBsTLB�`�º±L � s Ïbm;cUO ? TUEPT-GUB(Z�ORQsXËOhDFEP\4OYG^Z��_EÎZ]c-B(Z]cSOYD�XJI(DFI(\9O�Z]OhDFV�VFoSdgcÃI(VbZFcUO_XËOhDFEPBtT���_cUEHdgc5I(V;�@O��_EPMPM{VFOYOwXUMPI ? V3I(G�EP\4X�B+D[Z]I(G^Z~DFB(MPO�EPGqZFcUO�ÔJB°��V[Z]I(pUEHMPEHZ ? Ï
KNGSB(Z]cUOhD_XJI(X�OYD;B(`3ïrÏ a.Ï > MzI(dgßfpUoSDFG!I�GUTia.Ï çuB+X�OYà9Ö|VFOYO �¹ä �zØ XUD[OYVFOhG^Z]V³I É MHBs�foUO�Z3I(GJI(M ? VFEPV
B(`�I-Z]EH\9ORÊÑX�OYDFEHBsTSEPd³TUD[EHÌ(OYGsÊµd�I�ÌtEHZ ? ÔJB°�wÏ3m;cUOrZÑ�@B�ÊÑTSEP\4OYGUV[EPB+GJI�MupJI(VFOxÔJB°�ncJI(V3GUB�dhB+\4XËB�Ê
GUOhGfZxEHGÒZFcUO-VFXJI�Gf�_EHVFO4TUEPD[OYd�Z]EPB(GÒI(GUT:EPV�X�OYDFEHBsTSEPdÍEHGÒZFEP\4O(ÏÍÐÑG.I(TUTSEHZ]EHB+G���EÎZwI(XUX�O�I�DFV�Z]cJI#Z
EHZxcJI�VrZ]cSO9VFI(\9O4VFXUI(dYORÊµZ]EH\9O4V ? \4\9O�Z]D ? I(VxZFcUO9ZÑ�@B�ÊµTUEP\4OYGUV[EPB+GUI(M�XËOhDFEHBsTUEHd�I(MHM ? VFcUOhTUTUEHGU�
pUMHoSÕ�ÊµpËBtT ? �~I(ß�O7i!ÐÑG^Ì�I(D[EzI(GUdhO�ZFBÙIÒ\4EPTUXUMPI(GUOqD[OhÔJOhdhZ]EHB+G�dhB+\4XËB+V[OYT��_EHZFc�I:cJI(MH`zÊµXËOhDFEHBsT
OhÌ(B+MPosZ]EPB(GiEHGiZ]EH\9O�Ï~K GUOh�nV ? GSdgcUDFB+GSB+oUV³\4BsTSOrEHV3`|B+oSGUT���EPG5I(TUTUEÎZ]EPB(G�ZFB9ZFcUOÞORQSX�OYD[EP\4OYGsÊ
ZgI�MPM ? B+pSVFOYD¿Ì+OhT.\4BsTSO(Ïwm;cUOYV[OLZÑ�CB�\4BsTUOhV³cJI�Ì+OLÌ(OYD ? TUEHÕËOYD[OYG^ZwVFXUI(G^�_EPVFOLMHOYGU��Z]c�i
KÓMPB+GS�
�CI°Ì(O�ÊµMPOYGS�(Z]c�Ö|GJI(\4OYT�\9BtTUOxK Ø I(GUT5I4V[cUB+D[Z3�CI°Ì(O�ÊµMPOYGS�(Z]c�Ö|GJI(\4OYTi\9BtTUO >;Ø Ï�m;cUO ? pËB(ZFc
DFOhVFoUMÎZ�`|DFB+\éV ? GUdgcUD[B+GUB+oSV@pUEÎ`|oUDFdYI�Z]EHB+GUVhÏÝK&ZFcUEPD[T4\4BtTUOwÖ±\4BtTUO���� Ø cJI(V�p�OYOYG-`|B+oUGST�Ïbm;cUEHV
MzI�V[Z�B+GSO~DFOhVFoUMÎZ]Vb`|DFB(\ÓI³dYB(\9XUMHO�QÞdYB+G�Û[oU�^I�ZFO~XJI(EHDbB(` É MPBt�foUOhZb\ÍoUMHZFEPXUMHEPOhDFV«dYD[B+VFV[EPGU��Z]cSO;oUGUEHZ
dYEHDFdhMPO(�+I(GUT-EHZbI(DFEHVFOYVbZFcUDFB(oU�+c-I�á
OhEP\9I(DFß+Ê�eSI(dgß(OhD�pUEH`|oSDFd�I#Z]EPB(GÍB(`�Z]cUO;pUI(VFO~ÔJB°�wÏbm;cSEPV�\4BsTUO
�+EÎÌ+OYV;D[EPV[O
Z]B-IÍ�foJI�VFEÎÊµXËOhDFEHBsTUEHd
V¿ZgI�ZFO(Ï�m;cUO É MHBs�foUO�Z;I(GUI(M ? VFEHVCOh\9XUcUI(VFEHàYOYV~ZFcUO�TUOhXËOhGUTUOYGSdYO
B(`ËZ]cUO3V[Z]I(pUEPMHEHZ ? B+G-Z]cUO
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v�oUdgß(OhGUcUOYEH\9OhD � ã°ä � �Ë�_cUOhDFOÞZFcUOÍV[cUBsB�Z]EPGS�9\4OhZFcUBsT5EPV
I(XUXUMHEPOYT{ÏMï3B��@OhÌ(OYDh��Z]cUOr\9O�Z]cUBtT5EHV
TUE ð9dhoUMHZ;ZFB9EH\9XSMPOY\4OYG^Z~�_cSOYGi�@OxTUO�I(Mu�_EÎZ]c�MzI(D[�+O�V ? V¿Z]OY\4VNB�`bOY�foJI#Z]EPB(GUVYÏ�KNMH�+B+DFEÎZ]cU\4V@`|B(D
Z]cSO;dYB+\4XUoSZ]I�Z]EHB+G-I(GUT-pUEÎ`|oUDFdYI�Z]EHB+GLI(GJI�M ? VFEHVbB(`ËXËOhDFEPBtTUEHdCVFB(MPoSZFEPB+GUV�B(`{V ? V[Z]Oh\9V�B(`�GUB(GUMPEHGUO�I(D
I(oSZFB+GUB+\4B+oUVxXJI(D¿Z]EPI(M�TUEHÕËOYD[OYG^Z]EPI(M�OY�foJI�ZFEPB+GSVÞcJI�Ì+O�pËOhOYG7V¿Z]oUTUEHOYT7p ?'& ÏÝçuoUV¿Z � ã l®� Ï�m;cUO
\4OhZ]cSBsTUV�I(DFO@pJI(V[OYT-B+GÍV[EPGU�+MHOCI�GUTÍ\ÍoUMÎZ]EHXUMPO�VFcSBsB(ZFEPGU�3Z]cJI#ZbO�QsXUMHB+EHZFVÝZFcUOCXUD[B+X�OYD[Z ? B(`�� W�× V
Z]B�cJI�Ì(O4X�OYD[EPBtTUEPdrB+DFpSEHZ]V
�_EHZ]cÒB+GSM ? `|Oh�éoUGUV[Z]I(pUMHOLB+D³�COYI(ßfM ? V¿ZgI(pSMPOÍ\4BsTSOYVYÏÞKN\4B+GU�ÃZ]cSO
Z]OhdgcUGUEH�toSOYV~XUD[OYV[OYG^Z]OhT�p ?(& Ï çuoUV¿Z��tZ]cUO3XËOhDFEHBsTUEHd
esdgcfoUD~TUOhdYB+\4XËB(VFEHZFEPB+G-EHV@dYI(XJI(pUMHO3ZFBÞdhB+\-Ê
XUoSZFO4I(G�OYEH�+OYG^Ì�I(MPoSOLVFX�OYdhZFDFoU\ dgcJI(D]I�dhZ]OhDFEHàYOYT:p ? O�QtZFDFOY\4O-TUEHÕËOYD[OYGUdhOYVwEPG!ZFcUOL\9I(�+GUEÎZ]oUTUO
B(`�Z]cUO3OYEH�+OYG^Ì�I(MHoUOYVhÏbm;cUOYV[O
\4OhZFcUBtTUV�XUDFB°Ì+O_Z]Bxp�O3O>ð4dYEPOhG^Z@`|B+D�I�oSZ]B+GSB+\9B(oUV�OY�foJI�ZFEPB+GUV�pUosZ
Z]cSOrI�oSZ]cUB(D;TUEPT�GUB(Z3dhB+GUVFEHTUOYD;ZFcUOwd�I(V[OxB�`�GUB(GsÊ�I(osZ]B+GUB(\9B+oSV;V ? V[ZFOY\4VYÏ
m;cUO���EPdYI(DFT�EHZFOYDFI�Z]EHB+G�EPV-I(MHVFB�oUV[OYT�EPG�Z]cUOqXUI(XËOhD-B(`NKrÏ1ïNI�GUVFp�B&Ö|VFOhO � ãYè �zØ �_cSOYDFO�Z]cSO
dYB(GfÌ(OYD[�+OYGUdhOLEPV
XUDFB°Ì+OhT!`|B+D_Z]cUOrVFOY\4EÎÊµTUEPV[dYD[OhZ]OÞvwI(MPOhDFßfEPG�\9O�Z]cUBtT�I(GSTi`|B+DNI4`|oUMHM ? TUEHVFdhDFOhZFO
\4OhZ]cSBsTLB+psZgI(EHGUOYTÍp ? oSVFEPGS�³Z]cUO > I(dgß^�~I(D[T × oUMHOYDb\4OhZFcUBtT�Ï�m;cUOhVFO_\4OhZ]cSBsTUV�dYI(GLp�O;VFcUB°�_G
Z]B9cJI�Ì+OÞZFcUOxTUOYV[EPDFOhT!dYB(GfZFD]I(d�Z]EÎÌsEÎZ ? XUDFB+X�OYD¿Z ? p ? I(GiOYGUOhDF� ? I(D[�+oU\4OYG^Z�Ï«ï3B��@OhÌ(OYDh�{Z]cUOrDFORÊ
VFoSMHZ]VÍI(DFO9XUDFB°Ì+OhG�B+GUM ? `|B+DrV ? \4\9O�Z]DFEHd�B+X�OYDFI�Z]B(DFVYÏ�m;cSOÃcUO�I#ZLOY�foJI�ZFEPB+GÙEPVÞdhB+GUV[EPTUOhDFOYT�EHG
Z]cUI�Z3I(D[ZFEPdhMPO(�SpUoSZ_GUB(Z_ZFcUOxI(TSÌ+OhdhZFEPB+GsÊµTUEHÕËoUV[EPB+GqOh�toUI�Z]EHB+G�Ï
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4
m;cUOÒXUD[OYVFOhG^Zi�@B+DFß�EHVqEPG^Z]OhGUTUOhT ZFB/p�O:I�V[Z]oST ? B(`xZ]EH\9ORÊÑX�OYDFEHBsTSEPd�XJI(D]I�pËB+MHEPd!XSDFB+pUMHOY\4VY�
EPG9XJI(D¿Z]EPdhoUMzI�D�ZFcUO³á
I°ÌtEHOYD¿Ê�etZ]B(ß(OYV~I(GUTqDFOhMzI�ZFOYT9XUDFB+pSMPOY\4VY�f`|DFB(\åGfoU\4OYD[EPdYI(M{I�GUT�Z]cSOYB+D[OhZ]EHd�I(M
X�B+EPG^Z«B(`tÌtEPOh�_VhÏ É DFB(\�Z]cUOhB+DFO�Z]EHd�I(M+X�B+EHGfZ«B�`SÌtEPO��Ù�@O@ORQsZFOYGUTrVFB+\4O�XUDFO�ÌtEPB+oUV«D[OYVFoSMHZ]VuZFB
\4B+DFO
dYB(\9XUMHEPdYI�Z]OhT7d�I(V[OYVhÏÙm;cUD[B+oU�+c�GfoU\4OYDFEHd�I(M�O�QsX�OYD[EP\4OYG^Z]VÍ�@Oq�~I(G^ZLZFB!}JGUT�VFB+\4OÃD[OYMPO�Ì�I(G^Z
VFEÎZ]oJI#Z]EPB(GUVC�_cUEHdgc5\4EP�+c^Z;MHO�I(T�oUV;Z]B-oUGSV[ZgI�pUMPO�Z]EH\9ORÊÑX�OYD[EPBtTUEPd3VFB+MHoSZ]EHB+GUVhÏ

5 ���«Ç�*�Å þ Æ ( ÐÑGrZFcUO�pËOh�+EPGSGUEPGU�_B(`sZ]cUEHV«dgcJI(XSZFOYDY�#Z]cUOhDFO�EPV�I_DFOhÌtEHOh�7B(GrZ]cSO�dhB+G^Ì+OhDF�+OhGUdYO
I(GUI(M ? VFEHVqB(`xZ]cUOÒVFOh\9E ÊÑTUEHVFdhDFOhZFOÒI(GUTû`|oUMPM ? ÊÑTUEHVFdYD[OhZFOÒI(XUXUD[B°QsEH\�I�ZFEPB+GSV�`|B+D�I��+OYGUOhD]I(M
MHEPGUOYI(DCXJI�D]I(p�B+MPEHdNXUD[B+pUMHOY\�Ïbm;cUO�Z]cUOhB+D ? XUDFOhVFOhGfZFOYTip ? KÞÏ6�³oJI(D¿Z]OhDFB+GUE§�SKrÏ°��I(MHMPE�� ä5' �
I(GSTiKrÏ × D[G���æSÏ¦ç�Ï�v�oUOhDF\4B+GUTã�¹6 � I(D[OwdYB+\ÍpSEPGUOhTiI�GUTiXSDFOYV[OYG^Z]OhT!cUOhDFOwEPG�I-oUGUEH`|B(DF\
\9I(GUGUOhDYÏ�m;cUOCV[OYdhB+GUTLVFOhdhZFEPB+GxZgI(ß�OYVÝZFcUOCD[OYV[oUMHZFVÝB+psZgI(EHGUOYTrp ? KrÏ�ï
I(GUV[pËB � ã�è � B+GÞZ]cSO
dhB+G^Ì+OYD[�+OYGSdYO_I(GJI�M ? VFEHV�B�`�I3ZFEP\4O�ÊÑX�OYD[EPBtTUEPdÝVFB+MHoSZ]EHB+GxB(`JMPEHGUO�I�DuXJI(D]I�pËB+MHEPd�XUD[B+pUMHOY\��_EHZFc
I;V ? \4\9O�Z]D[EPdbB+X�OYDFI�Z]B(DuI(GUTwO�QtZFOYGUTUV«Z]cSOYVFO�D[OYVFoSMHZ]VuZFB~Z]cUO�d�I�VFO��_EHZFcwI_GSB+GsÊÑV ? \9\4OhZFDFEPd
B+X�OYDFI�Z]B(DYÏ~m;cUOrDFOhVFoUMÎZ]V³I�DFOwZ]DFoSOrB+GSM ? �_cUOhG5Z]cUOxXUD[B#Û[OYd�Z]EPB(G5B+X�OYDFI�Z]B+D3TUO�}JGUOYTi`|DFB+\
ZFcUO-VFXJI(dhO-B(`@ZFOYV¿Zx`|oSGUdhZFEPB+GUV�ZFB�EÎZ]VN}UGUEHZFO�ÊÑTSEP\4OYGUV[EPB+GJI�M�VFoSpUVFXJI�dYO4cJI(VwVFB+\4OLVFX�OYdhEzI(M
XUD[B+X�OYD[ZFEPOhVÝI�GUTr�_cUOhGÞZ]cSO@pUEHMPEHGUO�I(DË`|B+DF\��#I(VFV[BsdhEzI�ZFOYTrZFB
B(oUDÝB(XËOhD]I�ZFB+DY��EPV«dhBsOhDFdYEÎÌ+O�ÏbÐÑG
ZFcUO
GSO�QtZ~V[OYdhZFEPB+G9�CO3ZgI(ß�O³I(G9O�QSI(\4XUMPO_B(`uXUI(D]I(p�B+MHEPd;XUD[B+pUMPOh\9V��_EÎZ]c�GSB+GsÊÑV ? \9\4OhZFDFEPd
B+X�OYDFI�Z]B(DFV87�ZFcUOÒI(TSÌ(OYdhZFEPB+GtÊÑTUEÎÕ{oUV[EPB+G�OY�foJI�ZFEPB+G��_EHZFcûI7Z]EP\4O�ÊµTUOYX�OYGSTUOYG^Z�I(TsÌ+OYd�Z]EÎÌ+O
Ì(O!MPBtdYEÎZ ? Ï�ÐÑG�ZFcUEPV9d�I(V[O(�;�COicJI(T�ZFB7XUD[B�Ì(O5Z]cSO5XUD[B+XËOhD[ZFEPOYV4GUOhOYTUOhTûZFB7I(XSXUM ? Z]cSO
�+OhGUOYDFI(MsZFcUOYB(D ? `|B+DÝZFcUO~XUD[B#Û[OYd�Z]EPB(GLB+XËOhD]I�ZFB+DYÏ�K&V[XËOhdYEzI�MsK
oUpUEPGtÊ�á
EÎZ]V[dgcUO;I(D[�+oU\4OYG^ZbEHV
D[OY�foUEPD[OYT�ZFBÞTUOYI(MJ�_EHZFc9Z]cSO³I(TSÌ(OYd�Z]EHÌ(O³XJI(D¿ZCB�`{Z]cSO³I(TSÌ(OYd�Z]EPB(GsÊÑTUEÎÕ{oSVFEPB(G9B+X�OYDFI�Z]B(DYÏbm�B
B+oSDCßfGUB°�_MPOhTU�+O(�UIÍVFEP\4EPMPI(D�I(GJI�M ? VFEHV@`|B+D�Z]EP\4O�ÊµXËOhDFEHBsTUEHd;VFB+MHoSZ]EHB+GUV@B(`«XJI(DFI(pËB(MPEPd3� W�× V
�_EÎZ]cÍGUB(GsÊÑV ? \4\4OhZ]D[EPd@B+XËOhD]I�ZFB+DFVÝEPVbGSB(Z�I�Ì�I(EPMPI(pUMHO@EHGÞZ]cUOCMPEHZFOYDFI�Z]oUD[O(Ï�KNMHVFBU�#Z]cUO_efZ]B+ß�OYV
XUD[B+pUMHOY\âEPV�XUDFOhVFOhGfZFOYT��Jp�OYdYI(oUV[O³B(`�ZFcUO³TUE ð9dhoUMHZFEPOhV@EH\9X�B+VFOhT�p ? Z]cUONXUDFOhVFOYGSdYO�B(`�ZÑ�@B
oUGSßtGSB��_GSVY��Z]cUO�Ì+OhMPBtdYEÎZ ? I(GUT�Z]cUOwXUD[OYV[VFoUD[O(Ï¹m;cUOYD[OLI(DFO�ZÑ�@B9XSDFB#Û[OhdhZ]EHB+G�B+XËOhD]I�ZFB+DFV~ZFB
TUOYI(MÝ�_EÎZ]c��ËB+GUOÍEHV
ZFcUOÍXUD[B#Û[OYd�Z]EPB(G�B(`�Z]cUOrÌ+OYMHBsdhEHZ ? I(GUT!ZFcUOÍB(ZFcUOYDNEPV
ZFcUOÍXUD[B#Û[OYd�Z]EHB+G
B(`ËZ]cUO3XUD[OYVFV[oUDFO�Ï�m;cUO
Ì(OYMPBtdYEÎZ ? XUD[B#Û[OYd�Z]EPB(G9B+X�OYDFI�Z]B(D�VFI�Z]EHV[}JOhV@ZFcUO
GSOYOYTSOYTÃXUD[B+X�OYD[ZFEPOhV
I(GST�VFBS�~Z]cUO��+OYGSOYD]I�M3ZFcUOYB+D ? I(XUXUMHEPOYVL`|B+D-Z]cSO�etZFB+ß(OhVÃXUDFB(pUMPOh\iÏ&m;cSO5MzI�V[Z9VFOYd�Z]EHB+G
B(`�Z]cUI�ZwdgcJI(XSZFOYDwXUD[OYVFOhG^Z]VÍI�G.I�GJI(M ? V[EPV�B(`�Z]cSO4dhB+\4XUoSZgI#Z]EPB(GJI(M�D[OYV[oUMHZFVxB(pSZgI(EHGUOYT!`|B(D
ZFcUOÍãhÊ W I(TSÌ+OhdhZFEPB+GsÊµTUEHÕËoUV[EPB+GÃOh�foJI�Z]EHB+G�Ï É EHDFV¿Z��fZgI(ßfEPGS�LIÍVFX�OYdhEH}Jd�XUD[B+pUMHOY\��t�@O�VFcUB°�
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ZFcJI�Z�Z]cSO3dhBsOhDFdhEHÌtEHZ ? B(`ËZFcUO;pUEHMPEPGSO�I(D�`|B+DF\éEPV�I�GUOYdhOYV[V]I(D ? dhB+GUTUEÎZ]EHB+GÍ`|B+DbZ]cSO;O�QsEPV¿Z]OYGSdYO
I(GST:dhB+G^Ì+OhDF�+OhGUdYO4Z]B�IÃXËOhDFEHBsTUEHdÍVFB(MPoSZFEPB+G���I�Z�MPOYI(V[Z�`|B(D�VFB+\4OÍXUD[B+pUMPOh\9VhÏ > I(V[EPdYI(MPM ? �
`|B+D3Z]cUOLXSoUDFO-I(TsÌ+OYd�Z]EHB+G�OY�foJI�ZFEPB+G{�{Z]cUOLpSEPMPEHGUO�I�D3`|B+D[\ôEPV³GUB�Z�dYBtOYD[dYEHÌ(O-I(GUT!�@OL\�I ?
GUB�Z�B+psZgI(EHG�IÒZ]EH\9ORÊÑX�OYDFEHBsTSEPd�V[B+MPosZ]EPB(G�Ï�m;cUOhG��~�@Oi`|BtdYoUV4B+G�ZFcUO�EPTUOhGfZFEH}JdYI�Z]EHB+G�B(`
ZFcUO.D[OYMHOhÌ�I(G^Z�XJI(D]I�\9O�Z]OYD[VqZ]cJI�ZidYB(GfZFDFB+M³ZFcUO:dYB+G^Ì+OhDF�+OhGUdYOÙB(`ÞZFcUO.V[B+MPosZ]EPB(G B�`ÞZ]cSO
EHGUEHZFEzI(M ÊµÌ�I(MPoSO4XSDFB+pUMHOY\ ZFB°�~I(D[T&I�Z]EH\9ORÊÑX�OYDFEHBsTSEPd4VFB+MHoSZ]EHB+G�Ï�KôVFX�OYdhZFD]I(M3I(GUI(M ? VFEHVLB(`
ZFcUO�`|oUMPM ? ÊµTUEPV[dYD[OhZ]ONXUDFB+pSMPOY\ I(GUT�I(MPV[B-B(`ÝZFcUOwVFOh\9E ÊÑTUEHVFdYD[OhZFO�XUDFB+pSMPOY\ EPV;TUB(GUO(Ï

5 ���«Ç�*�Å þ Æ & m;cUO!\9I(EHG�ZFB+XUEHdiB(`NZ]cUEHV9dgcJI�XSZ]OhD�EPV-Z]EH\9ORÊÑX�OYD[EPBtTUEPd9VFB+MHoSZ]EHB+GUV4B(`³Z]cSO
á
I°ÌtEHOYD¿Ê�etZ]B(ß(OYV_Oh�toUI�Z]EHB+GUVYÏ�ÐÑG�cUEHV;pËBtB+ß���æSÏ¦ç�ÏJçuEPB+GUV�Öj� ã�4 �¸Ø XSDFB°Ì+OhTiZ]cSO�O�QsEPV¿Z]OYGSdYOwB(`
I-Z]EP\4O�ÊµXËOhDFEHBsTUEHdNV[B+MPoSZFEPB+G�`|B+D;Z]cSOÍáNI�ÌtEPOhD¿Ê�etZ]B+ß�OYV
OY�foJI�ZFEPB+GUVh�J�_cUOYGÒILZ]EH\9ORÊÑX�OYDFEHBsTSEPd
Ì(B+MPoU\4EPdb`|B(DFdYEHGU�;Z]OhDF\�EPV«I�XUXUMPEHOYT�Z]B_Z]cSO@V ? V¿Z]Oh\éI�GUTÞcUB(\9B+�(OYGUOhB+oUV W EPD[EPdgcUMHOhZup�B+oUGUTtÊ
I(D ? dYB(GUTUEHZFEPB+GSV_I(DFOwp�OYEPGS�4dhB+GUV[EPTUOhDFOYT{Ï�Ü.OÞI�DFOwEPG^Z]OhDFOhV[Z]OhT5EHG�ÔUB��_V_Z]cUI�Z
I(DFO�TUD[EHÌ(OYG
p ? X�OYD[EPBtTUEPd9GUB+GsÊµcUB+\4B+�+OYGSOYB+oUVLp�B+oUGSTJI(D ? dYB+GSTUEHZFEPB+GUVÞEPGUV¿Z]O�I�T/B�`
Ì(B+MPoU\4EPd4`|B+DFdhOYVhÏ
Ü.O_XUDFB°Ì+O;ZFcUO_O�QsEPV¿Z]OYGSdYO3B(`�I³ZFEP\4O�ÊÑX�OYD[EPBtTUEPd�VFB(MPoSZFEPB+GLB(`�Z]cSO
á
I�ÌsEHOYD�Ê¿etZFB+ß(OhV�XSDFB+pUMHOY\
EHG�ZFcUEPV3VFEÎZ]oJI�ZFEPB+G{Ï~ÐÑG5B+D[TUOYD3Z]B9�+OYGUOhD]I(MHEPàhOwZFcUOÞD[OYV[oUMHZFV
B+psZgI(EHGUOYTip ? æSÏ¦ç�ÏËçuEHB+GUVY��Z]cSO
GUB(GsÊÑcUB(\9B+�(OYGUOhB+oUV;p�B+oUGUTJI�D ? dhB+GUTUEÎZ]EHB+GUV~\ÍoSV[Z_p�OwZFDFOYI�Z]OhT�EHGqVFoUdgc5IÞ�~I ? ZFcJI�Z;Z]cSO
XUD[B+pUMHOY\ dYB+oUMHT�pËOÍZFD]I(GSV[`|B+D[\9OhT�EPG^Z]BÃB(GUOÍ�_EHZFc�cUB+\4B+�+OYGSOYB+oUV W EPDFEHdgcUMPO�Z³p�B+oUGUTUI(D ?
dhB+GUTUEÎZ]EPB(GUVYÏxmÝBqV[cUB°�ÓcUB°� �CO-dYI(G�Z]DFOYI�Z³ZFcUOLpËB(oUGUTJI(D ? dhB+GUTUEÎZ]EPB(GUVY�{�@O-XUDFOhVFOhGfZFOYT
}JD[V[ZY�bZ]cUOÃXSDFBtB(`;B(`_ORQSEHV[ZFOYGUdhOqB(`3I5VFB(MPoSZFEPB+G.B(`;Z]cUOÃáNI�ÌtEPOYD�Ê¿etZFB+ß(OhVLOY�foJI�ZFEPB+GSVr�_EHZFc
GUB(GsÊÑcUB(\9B+�(OYGUOhB+oUV;p�B+oUGUTJI�D ? dhB+GUTUEÎZ]E�B+GSVY�JGUB(Z3GUOhdYOhVFV]I�DFEPM ? Z]EH\9ORÊÑX�OYD[EPBtTUEPd�Ï

5 ���«Ç�*�Å þ Æ C m;cUOÞDFOYV[oUMHZFVNB(`bB+oUD3GtoS\9OhDFEPdYI(M«O�QsX�OYDFEH\9OhG^Z]V�I(D[OrXSDFOYV[OYG^Z]OhTÒcUOYD[O(Ï3m;cUO
V[EP\ÍoUMPI�Z]EHB+GUV�I(D[O.TSB+GUOÒ`|B+D j Ê W ÔJB°�_V5B+GUM ? ��pUosZi`|B+DiI�D[OYMPI�Z]EÎÌ+OYM ? MPI(DF�+OÒDFI(GU�+O:B(`
y_O ? GUB+MHTUVqI(GST etZ]D[B+oUcJI(M
GfoU\Íp�OYDFVhÏ�ÜÙO!oSVFO!Z]cSO!DFOhVFoUMÎZ]VÃB+psZgI(EHGUOYT�p ? KrÏ É B+D¿Z]EPG
O�Z-I(M�Ï � ã k�� ZFB5Ì�I(MPEHTJI�Z]O4B+oUDrdYBtTUO(Ï�m;cSOqVFEP\ÞoUMzI�ZFEPB+GSVrI�DFO�TSEHÌtEPTUOhT�EPG^Z]B�ZÑ�CBÒ\9I(EPG
XJI�D[Z]Vh�JZ]cUOxMPEHTsÊÑTUD[EHÌ(OYG�d�I�ÌtEHZ ? I(GST!I(G5I(D[ZFOYD ? �_EÎZ]ciI4V¿Z]OhGUB(Z]EHdrD[OY�+EHB+G�EPG�Z]cUOx\9EHTUTUMHO(Ï
m;cUOrV[ZFOYGUB+V[EPV
EPV3dYB+GUV[EPTUOhDFOhT5Z]B9pËOrTUOh`|B+D[\9OhT5EHGip�B(Z]c5oUXUX�OYD
I(GUT!MHB��@OYD_�CI(MPM§���_cSEPMPO
ZFcUO;VFEH\ÍoUMzI#Z]EPB(GUVÝTSB+GUO;VFB�`±I(D�Z]BwdgcJI(DFI(dhZFOYD[EPàYO~ZFcUO;V[Z]I(pUEHMPEHZ ? B�`�ZFcUO~ÔJB°�/�_EHZ]c-X�OYD[EPBtTUEPd
EHGSÔJB°�w�zÖ|O(Ï¹�UÏ�� j ã �zØ �+dhB+GUV[EPTUOhD�Z]cUOCTUOh`|B+D[\�I#Z]EPB(GÞB(`JZFcUO~oUXUX�OYDÝ�~I(MHMsB(GUM ? ÏÝÜ.O~d�I(MHdYoUMPI�Z]O
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�/�Q{Ju � ê n � � n æ � áJô èÌõ�?H oJo L�� t�u�v	�5�3v4u�xs�1vß nAàc7 P ò �!Û�n¡� o u P ò � á { Û ob³ Ê��¦n^Z \�nJn P ò � o nZ��u��!Û�n¡� o�oJoJo { Û M1ó n^½�Â ox7��� ß nAàc7 P ò �!Û�n¡� o u P ò � á { Û ob³ ß nAàc7 P ò �!Û�n¡� o u��ÐÛ�n P ò � o*á { Û o u ß nAàc7 P ò �¤uQ�ÐÛLn P ò � o*á { Û oâ �°�A�J�7�¤{.u�v4wfx7z�{�{F�3�®v	~L��x7wf��{.�Qvdz6�3vO�7v	{ß nAàc7 P ò �-Û�nZ� o u �|Û�n P ò � o�á { Û o·³ ß nAàc7 P ò �-Û�nZ� o u P ò � á { Û o Õ ß nAàc7 P ò ��u �|Û�n P ò � o�á { Û o³ Ê � n�Z \Ln�n P ò � o nZ��u��-Û�nZ� oJoJo�o { Û M�ó Õ ß n�àc7 P ò ��u��|Û�n P ò � o�á { Û o¼Àv	{�{ Û ³ P ò �-Û�nZ� o uQ�|ÛLn P ò � o x7����¡�� {.u�v4�d��vd���d���C��{F� x7��5�	�1��{.�f�L����{F�º�7�}ß nAàc7F\ á \ o �3v��1v	{� Ñ P ò �-Û�nZ� o uQ�|ÛLn P ò � o Ñ � � q ß nAàc7 P ò ��uQ�FÛ�n P ò � o�á P ò �-Û�nZ� o u �|Û�n P ò � oJo ÕÕ Ê � n�Z \�n�n P ò � o nZ��u��-Û�nZ� oJoJo�o n P ò �-Û�nZ� o u��|Û�n P ò � oJo M�óq � Ñ P ò ��u��ÐÛ�n P ò � o Ñ � Ñ P ò �!Û�nZ� o uQ�FÛ�n P ò � o Ñ � ÕÕ n Ñ � Ñ � ÷|¨ e W�� Ò g ~©h�LÔ o Ñ ��u �!Û�n¡� o Ñ � Ñ P ò �!Û�nZ� o uQ�|Û�n P ò � o Ñ �t�u�v	�5�A�J�7�ö{.uvOx�¡i�¥�1v4�Q��vd~L��x7wQ�Q{F�ºx7��� n^½ o �3v4�1¡{&x��f�Ö Ñ P ò �-Û�nZ� o uQ�|ÛLn P ò � o Ñ � Ü ¨ W�� Ò�� � ö ¨ ��Ô�Ô q Ö � � Ñ P ò �¤uQ�FÛ�n P ò � o Ñ � Ü ¨ W�� Ò � � ö ¨ ��ÔQÔÕ Ö Ñ � Ñ � ÷ ¨ W�� Ò�� h��Ô� Ñ ��u �!Û�n¡� o Ñ ��Ü ¨ W�� Ò � � ö ¨ ��ÔQÔq � Ö ô�� � Ñ � Ñ � ö ¨ W�� Ò � ���Z� ö Ôt�u�v	� n^½ o �1�Q�7vdzÖ Ñ P ò ��u P ò �!Û�n¡� o Ñ ��Ü ¨ W�� Ò � � ö ¨ �CÔ�Ô q Ö Ñ P ò �¤u92	Û�n P ò � o Ñ ��Ü ¨ W�� Òl� � ö ¨ ��ÔQÔÕ Ö Ñ 2dÛ�n P ò � o u P ò �-ÛLnZ� o Ñ ��Ü ¨ W�� Ò � � ö ¨ ��Ô�Ôq � Ö ô�� � Ñ � Ñ � ö ¨ W�� Ò � � �Z� ö Ô n^½1ä o
�,× È¥Ø�Ù*÷�Ú t�u�vOwfx7z�{6{.u��Q���Nwfv	��{�{J�N���J�¥�1v��fzÑ P ò �!Û�nZ� o u P ò � o Ñ ��Ü ¨ W�� Ò � Ó ÷|¨ ��ÔQÔ q¥� Ö ô�� � Ñ � Ñ � ö ¨ W�� Ò � ���Z� ö Ô Ý n^½1Ã o¶ p



ê!z��f���£x7� Þ ��¡��Q�C»Ðå-�Q{JzJ�&u�vO����x7wQ�Q{F�#x7���1����vd��{!x7z-¡iv��A�1�Jv ± �3v¦�	�1��zJ�Q��vd�/{.uv¬x7�C�C�Qwf�yx����®���J�1¡�»wfv	�5é ¯ ���1vd�_)�ê O � nZH o6² ���h¼ n ) o ê ^ zJ��&u5{.u�x�{ß n�àc7 { á ¼ n ) o�oë³ n ) á { o*á �A�1�/x7wfw²{ºê ^ n�Â7� ot�u��Qz-�Qz:{.����v�x7wfz��°�Q���6v4�Jv	��wyx��dvg{£¡�� P ò {®�/��{.u�{ºê � � n^� áJô 7c^ o éß nAàc7 P ò { á ¼ n ) oJoë³ n ) á P ò { ot�u�v	�5�3v��dx7�#�/�J�Q{JvÑ P ò �-Û�nZ� o u P ò � Ñ ³ zJ���ìÐí Ó ÷�¨ ��Ô � ìJîI�W n ) á P ò �!Û�n¡� o u P ò � oÑ ) Ñ³ zJ���ìÐí Ó ÷ ¨ ��Ô � ìJîI�W ß n�à á P ò �!Û�nZ� o u P ò � á ¼ n ) oJoÑ ) Ñ n�Â r o¼Àv	{n¼ Û ê%ï Û ¡iv4z����&u5{Ju�x�{Ñ ¼ n ) o u ¼ Û Ñ � ³ �Q��yð � í ó � Ñ ¼ n ) o u { Û Ñ � q¥� Ö Ñ ¼ n ) o Ñ � n�Â p o�/�Q{Ju_¼ n ) o zJx�{.�Qz������f���°{Ju�v4�Jvd�7��wyx7���Q{F�£x7�J�7���®v	��{Ñ ¼ n ) o Ñ � q ?� Ñ ) Ñ n�Â7� oâ �Q���dvI¼ Û ê%ï Û {.u�v¢�A�1wQwf�¥�/�f��¬u��1wQ��zß nAàc7 P ò �-Û�nZ� o u P ò � á ¼ n ) oJo´³ ß nAàc7 P ò �-Û�nZ� o u P ò � á ¼ n ) o u ¼ Û o Õ ß nAàc7 P ò �-Û�nZ� o u P ò � á ¼ Û o³ ß nAàc7 P ò �-Û�nZ� o u P ò � á ¼ n ) o u ¼ Û o Õ Ê�� Z \�nJn P ò � o n¡��u��!Û�n¡� oJo�o ¼ ÛFM1ó
�/u�v	�Jv4{.u�v4wyx�z�{/vd~L��x�wf�Q{F�£�d�1��vdz��A���1� n;½�Â o � t�uvd�_�zJ�f��N{Ju�v4�d�1��{J�f�L���Q{F�£�7�ëß n�àc7F\ á \ oß nAà á P ò �-Û�nZ� o u P ò � á ¼ n ) o u ¼ Û o Õ Ê� Z \�nJn P ò � o nZ�!Û�n¡� o u � oJo n ¼ n ) o u ¼ Û o M�ó

u�Ê � Z \�nJn P ò � o nr�-Û�nZ� o u � oJo ¼ n ) o M1ó q � Ñ P ò �!Û�n¡� o u P ò � Ñ � Ñ ¼ n ) o u ¼ Û Ñ �Õ Ê � Z \�nJn P ò � o nr�-Û�nZ� o u � oJo n ¼ n ) o u ¼ Û o M1ó u Ê � Z \�nJn P ò � o nZ�!Û�n¡� o u � oJo ¼ n ) o M1ó n�Â�¶ o
¶��



ê!z��f��� n^Â p o�± {.u�v4zJv	�d�1��5{.v	�J�øx�{�{.u�v4�J�Q�1u�{/�fz�¡��1�����vd��x�z:�A�1wfwQ���/z
Ê � Z \�nJn P ò � o nr�!Û�n¡� o u � oJo n ¼ n ) o u ¼ Û o M1ó³ Ê � n^Z \ P ò � o nr�!Û�n¡� o u�� o n ¼ n ) o u ¼ Û o M1ó Õ Ê � P ò �f\�Z_nZ�!Û�nZ� o u�� o n ¼ n ) o u ¼ Û o M1óq Ñ � Ñ � ÷�¨ W�� Ò � h�LÔ Ñ �!Û�nZ� o u�� Ñ�Ñ ¼ n ) o u ¼ Û Ñ Õ Ñ � Ñ � ÷|¨ W�� Ò � h��Ô Ñ �-Û�nZ� o u'� Ñ � Ñ ¼ n ) o u ¼ Û Ñq Ñ � Ñ � ÷�¨ W�� Ò � h�LÔ Ñ �!Û�nZ� o u�� Ñ�Ñ ¼ n ) o u ¼ Û Ñ � Õ Ñ � Ñ � ÷�¨ W�� Ò � h��Ô Ñ �-Û�nZ� o u � Ñ � Ñ ¼ n ) o u ¼ Û Ñ �q Ñ � Ñ � ÷�¨ W�� Ò � h�LÔ Ñ �!Û�nZ� o u�� Ñ Ö Ñ ¼ n ) o Ñ � Õ Ñ � Ñ � ÷|¨ W�� Ò � h��Ô Ñ �!Û�n¡� o u � Ñ � Ö Ñ ¼ n ) o Ñ �¾��J�1� n�Â7� o �6v��1¡{.x7�f�
Ê� Z \�nJn P ò � o nr�!Û�n¡� o u � oJo n ¼ n ) o u ¼ Û o M1ó q¥� Ñ � Ñ � ÷ ¨ W�� Ò � � ö ¨ ��Ô�Ô Ñ �!Û�n¡� o u � Ñ � Ö Ñ ¼ n ) o Ñ �q ?� Ñ � Ñ � ÷|¨ W�� Ò � h�CÔ Ñ �!Û�nZ� o u � Ñ � Ö Ñ ) Ñ n^Â1µ ot�u�v�wyx7z|{:{.v	�J�@�dx7��¡iv4¡��1������v	�5�Q��xNz��f���fwfx7�3�6xs�

u Ê � Z \�nJn P ò � o nZ�!Û�n¡� o u � oJo ¼ n ) o M1ó³ Ê � n P ò � o nZ�!Û�n¡� o u � o Z_n ¼ n ) o�o M1ó/u�Ê � � n P ò �f\ÓT o nr�-Û�nZ� o u'� o ¼ n ) o M ) n�Â7½ ot�u�v4{.v	�J� �-ÛLnZ� o u � ê X �W nZH o �/u�f�&u��®vdx7��z:{.u�x�{ nr�!Û�nZ� o u � o�ù � � ³ �C� t�u��fz/�1���1vdz
u Ê� n P ò � o nZ�!Û�nZ� o u � o Z_n ¼ n ) o�o M1ó q Ñ � Ñ � ÷ ¨ W�� Ò � h��Ô Ñ �-Û�nZ� o u � Ñ�Ñ ¼ n ) o Ñ �q Ñ � Ñ � ÷ ¨ W�� Ò � h��Ô Ñ �-Û�nZ� o u � Ñ�Ñ ¼ n ) o Ñ � q ?� Ñ �-Û�nZ� o u � Ñ�Ñ ) Ñ n�Â1Â o�/u�v	�Jv4{.u�v4wyx�z�{/�f�vd~L��x7wQ�Q{F�®�d�1��vdz��A�J�7�ö{.uv���vd�1�wyx7���Q{F�ºv	z�{J�f�®x�{.v n^Â7� o �7�3¼ n ) o �ê!z��f���°{Ju�v4vdz�{J�f�®x�{.v	z n�Â�¶ o�± n^Â1µ o x7��� n�Â7Â o �6v��sx���v	z�{J�f�®x�{.v n^Â r oÑ P ò �!Û�nZ� o u P ò � Ñ ³ zJ���ìFí Ó ÷|¨ ��Ô � ì.îI�W ß nAàc7 P ò �!Û�n¡� o u P ò � á ¼ n ) o�oÑ ) Ñ

q zJ���ìFí Ó ÷ ¨ ��Ô � ì.îI�W � Ñ P ò �!Û�nZ� o u P ò � Ñ � Ñ ¼ n ) o u ¼ Û Ñ �Ñ ) ÑÕ zJ���ìFí Ó ÷ ¨ ��Ô � ì.îI�W ?� Ñ � Ñ � ÷�¨ W�� Ò � � ö ¨ ��Ô�Ô§Ö Ñ �-Û�nZ� o u � Ñ � Ñ ) ÑÑ ) ÑÕ zJ���ìFí Ó ÷|¨ ��Ô � ì.îI�W ?� Ñ �-Û�nZ� o u�� Ñ�Ñ ) ÑÑ ) Ñ¶1¶



� �1�¬¡�f���Q���{.u�v5�f��v	~���x7wf��{.�fv	z n^½1ä o�± n^Â7� o*± n�Â p o x7���]{Ju�v_v	z�{J�f�®x�{.v	zN�A�7� Ñ �!Û�n¡� o u�� Ñ ±Ñ �!Û�nZ� o u�� Ñ � �6v��1¡{.x7�f�z����ò í e W�� Ò g Ñ P ò �!Û�nZ� o u P ò � Ñ q¥� Ö ô�� � Ñ � Ñ � ö ¨ W�� Ò � ���Z� ö Ô n�Â7ä o
â �°�3vOu�xs�7v�{Ju�x�{ Ñ P ò �-Û�nZ� o u P ò � Ñ � Ü ¨ W�� Ò � Ó ÷ ¨ ��Ô�Ô q¥� Ö ô¢� � Ñ � Ñ � ö ¨ W�� Ò � � �r� ö Ô n�Â7Ã on�µ7Â o�± n;½�µ o*± n^½1ä o {.�1�1v�{.u�v	���/�Q{.u n^Â7Ã o �������7vdz/{.u�x�{Ñ ��u��-ÛLnZ� o Ñ � ö ¨ W�� Ò � Ó ÷|¨ ��Ô�ÔYÕ4Ö Ñ �¤u��-Û�nZ� o Ñ � ö ¨ W�� Ò � � ö ¨ ��Ô�Ô q¥� Ö ô�� � Ñ � Ñ � ö ¨ W�� Ò � �å�Z� ö Ô

¹ �Q{Ju�{Ju�vI� È�Ç � ÆCú7Ø¥û;Ç�üÌý � È�Ç�þëÆLÈ¥Ø*ÿ n^ä o ���J�¥�1v	� ± {.u�v��1vd�vd�.x�wY{Ju�vd�7���#�7� â vd��{.�Q�1� p � p ����»�Jv	�	{JwQ�®x7����wQ�fv	z � t�u�v[�d��vd�J�	�Q���Q{F���	�1��z�{.x7��{ � �vd��vd����z��7�£{.u�v[��� Õ ��zJ�Q�1�£�	�Cv ð �d�fv	��{ ± \}� t�u�v�1��vd�Jx�{.�1��z 'ºn�\ á \ o�± '-Û�n�\ á \ o x7��� '/Û ÿ n�\ á \ o x7�Jv¦�d�1��{.�Jx7�	{J�f�1�z,�Q� \ � ��rÐ �{Ju�v¬�sx�zJv°�7�b������vx7��7vd��{.�f�7��{Ju�v4�Jvdz���wQ{Jz/�1¡{&x��f��v	��¡�v	�A�7�Jv4���N���7{!x7���wQ� �
Ð �_��x7��{J�f�d�wyx7� ± �Q� ��n�à o x7��� R0nAà o x7��v�{J�f��v¢�iv	�J�f�����Q� ± {.uv¦zJ�7wf�{J�f�1�#�7�0{Ju�v��d�1��{.�Q�L���1��z!zJvd����»���QzJ�d��v	{JvNx7������QzJ�d��v	{Jv°���J�1¡wfvd� x7��v¦{.�Q�®vO�iv	�J�f�����Q�¦x7��%x7�����f��Q{.�fx7wYzJ�1wQ�{.�Q�1�_�Qz¢x�{�{.�.x��	{.v	�{.�®{.u�v¬��vd���f�����f��zJ�7wf�{J�f�1� � �5�1��vd�¥�1v	� ± �A�J�7� ÄOÅ�ÆLÇ�È�Æ�É ÊÌËfÊÌË�� ± {.uv¬zJ�1wQ�{.�Q�1�_���ë{.u�v¦{J�f��v�»��vd�J�Q�C��f�/���fz��d��v	{.v[���J�1¡wfvd� �Qz:x�{3���1z�{6x�{�x����fz|{&x7��dv,�7� �ºn ø ÕmÖ ô�� � o �A�J�1� {.uv[zJ�7wf�{J�f�1���7�{.uv��	�1��{.�Q����1��z�{.�Q�®v*»F��vd�J�Q�C��f�-���J�1¡wfvd� �t�u�v:v	�J���1�}v	z�{.�Q�£x�{.vb�1¡{&x��f��v	�¬�f� Ä¦ÅYÆ�Ç�È�Æ�É ÊÌËQÊÌËfÍ u��7wf��z��A�1�0x ¯ x7wQvd��ª��Q�¦��v	{Ju��C�O���J�¥���f�vd�{.uv¬zJ��x��dv°z�{Jvd� Ö �fz!zJ� ð �d�Qvd��{.w���z��£x7wQwfv	�/{Ju�x7��{Ju�v¬��� Õ ��z��f�1�_�d��v ð �d�Qvd��{ \0��Ð �a{.u�fz[�Qz[����{{.uv¦�sx�zJv¬x�z�{.x7¡�wfvO�§v�{.������» ¯ x7wQvd��ª��Q�_��v	{Ju��C�5�¬��z|{[¡�v¦��z�vd� ± ¡��{-{.u�v¦x7¡����7v¬x7��x7wQ��zJ�Qz[x�����d�7���dwQ��zJ�Q�1��z�x7��v,v��C��vd��{.vd�#{.�¬x7wfz��¬u��1wQ�º�f�£{Ju�x�{�wfx�{J{Jvd�3�sx7z�v4x7z ¯ x7wfv	�JªL�f���A�1�J�¬�wyx�{J�f�1��z3x7��v�7��{Jvd��z|{&x7¡��Qwf�Q¸dvd�5¡��_{.uv¬x7����Q{.�Q�1�_���a�i�1z��Q{J�Q�1v4{.v	�J��z ± �Q���d��vsx7z��f����{.u�v¦�d��vd�J�	�Q���Q{F���	�1��z�{.x7��{�3�â ���;x7� ± �6v u�x¥�7v#��zJv	� u�1�®�7�1vd��v	�1��z��,�Q�J�Q�&u�wfv�{¦¡��1������x7��� �d�1����Q{.�Q�1��z � t�u�v �Jv	zJ��w�{.zNx7��v{.����v¬�Q�_{.u�v¦�sx7z�v¬�7�a���1��»Fu��1���1�1v	��vd�7��z[¡��1������x7���5�d�1����Q{J�f�1��z!�Q�0�3v°v���{Jvd���{.uvO�A������{.�Q�1��1�º{Ju�v,¡��1������x�����{.�¦{Ju�v[�/u��1wQv,���1�®x7�Q�ºx7���º{Ju�vd�º{J�.x7�z��A�1���ã{Ju�v,�����1¡�wfv	���f��{.�¬�7��v[�/�Q{Juu��1���1�1v	��vd�7��z/¡i�1�����x7�|� �d�1����Q{J�f�1��z � ¶Lµ



���VU	�
� �������������������������� �"!$#	� �&%&!(')�"*���+���!(,t�u�v â {.�7ª7vdz§���J�7¡�wfv	��u�x7z§x-���1��vë�d�1����wfv*�¢��x7�J�fx�{.�Q�1��x7w��A�1�J�+¡iv	�sx7��z�v6�7�C{.u�vav*�C{J�.x-���Jv	zJzJ��Jv{.v	�J� �/u��Q�&u=�f���7�1wQ�7vdz¦��_zJv	�d�1��=�1�J�vd����vd���Q��x�{.���1v��f�«zJ��x��dvºx���� ����{.�Q�®vN��v	�J�Q��x�{J�Q�7vN�A�7�{.u�x�{���x7�J�fx7¡�wfv � t�u�v4v	�J�J�7�|»Fv	z�{J�f�®x�{.v	z:�/�fwfw���v	�iv	���5�7��¡��7{Ju#{Ju�v¢�1v	wf���d�Q{F�£x7���#{.uv¢���Jv	zJzJ��Jvx7z��3v�z�u�x7wQwÀzJvdv �¼Àv	{.-8¡�v�x7�#�1��vd� ± ¡��1�����vd�5¼Y�Q��zJ�&u�{J�f¸4zJv�{!�Q�0/21 � t�u�v â {J�1ª7v	z!�����1¡�wQvd�@�Qz���v ² �vd�_¡���é¾}�Q����x°�7vd��{.�1�/�A������{.�f�7�
3 ³54 3 � á 3 � á ÝQÝ�Ý á 3 176 é�æ � áJô èYõ -98 / 1x7���5x°zJ�dx7wyx7�:�A����	{J�f�1� : é�æ � áJô èÀõ -98;/ á�Jv	zJ��vd��{.�Q�7vdw��#vd~L��x7wÌ{J�N{Ju�v¢�1v	wf���d�Q{F�º�7�§{Ju�v Ô ���Q�5x����5��{.z�����vdz�zJ����v ± zJ���&u�{.u�x�{< 3< à0=?>�@ 3 Õ Z : ³ A BDC èy� áJô æ õ - n^ä1� oZFE 3 ³ � BDC èy� áJô æ õ - n^ä r o3 ³ � BDC èy� áJô æ õ < -3 nAó á � o´³ 3HG BIC -�/u�v	�Jv¢{.u�v,�7vd��{.�1���A������{.�Q�1��z A x7��� 3HG x7�Jv¢�7�Q�1v	� ±HA ��v ² ��vd���1�mæ � áJô èÌõ - ± 3HG ��v ² �vd���1�- �ë¹ v4��v ² ��v4{.u�v¢�A�1wQwf�¥�/�f��¬zJ��x��dvdzJ é ³ 4 3 êLK 1 á ZFE 3 ³ � 6 n^ä p oM é ³ à Ö�N OQPSRUT 3HV N R A J BDC nIW%�G n - o�o 1 n^ä1� oW é ³ à ÖHN OXPYRUT 3ZV N R A J BDC nI[ë��n - o�o 1 n^ä7¶ ot�u�v!zJ��x7�	v�M��fzavd~L���Q����vd�£�/��{.uN{.u�v!���1�J� ��� nIW �G n - o�o 1:��v	���7{Jvd�º¡�� Ñ E Ñ � � M �fzbx]\!�fwQ¡iv	��{zJ��x7�dv4�/�Q{Ju#{Ju�v4zJ�dx7wyx7����J�������	{
nJn 3 á_^Co�o é ³ 1` a b � nIc

a 3 á c a ^Co ¨edgfÜ ¨ih Ô�Ôkj n^ä�µ o
t�u�v�zJ��x��dv W u�x7z�{.u�v4���7�J�@�7� nI[ � n - oJo 1 ��vd��7{.v	�_¡�� Ñ E Ñ �t�u�v/zJ��x7�dvlM��fz0�	�1��{&x7�Q��vd���f� W ± x�����{Ju�v/�f��Á�v	�	{J�f�1�°�Qzë�d�1��{.�Q�L���1��z � ¼Àv	{�MnmCx7��� W mL�vd���7{Jv¶�½
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µ r



¾��J�1�ö{.u�v���v ² ���Q{J�f�1���7�}{Ju�v����J��Á�v	�	{J�f�1���1��vd�.x�{.�1��z n;Ã7¶ o*± {Ju�v���v ² ��Q{.�Q�1�#�7� ^ � nAà o*± {.u�v���v ² »����{.�f�7� �7�Äå nAà o x�����{Ju�v4��zJv��7� n r1r7r o �6v4u�xs�7v�{Ju�x�{� � ^ �� à n�à o�á_^ Û � Õ ß n ^ � n�à o�á_^ Û o Õ } n ^ Û á å nAà o�o³ � � 3 Û� à nAà o�á�^ Û � Õ ß n 3 ÛLnAà o*á_^ Û o Õ } n ^ Û á : Û�n�à oJo
= � � º ÛLn 3 n�à oJo� à á_^ Û � = ß n º Û�n 3 nAà oJo*á_^ Û o = } n ^ Û á ¼ Û�n : n�à oJo�o³ � � 3 Û�nAà o� à á�^ Û � Õ ß n 3 ÛLnAà o*á_^ Û o Õ } n ^ Û á : Û�n�à oJo
= � � º ÛLn 3 n�à oJo� à á_^ Û � = ß n 3 nAà o*á_^ Û o = } n ^ Û á : nAà oJo³ � � 3 Û�nAà o� à á�^ Û � = � � º Û�n 3 nAà o�o� à á_^ Û � = �� à � 3 ÛLnAà o = 3 nAà o*á_^ Û �³ � � 3 n�à o� à á�^ Û � = � � º Û�n 3 nAà o�o� à á_^ Û �!³ � = � ^ � n�à o� à á_^ Û � n r1r p o� u����1zJ�Q��� ^ Û ³µ^ � nAà o �A���1�¤{.uv�wfx7z�{/v	~L��x7wf��{F� n r1r p orp Ñ ^ � nAà o Ñ � Õ ß n ^ � nAà o*á_^ � nAà o�o Õ } n ^ � nAà o*á å oa³ = � � ^ � n�à o� à á_^ � � n r1r � o¹ vºªL���¥�¤{.u�x�{�} n º Û 3 n�à o�á_y Û o°³ } n 3 n�à o�á_y Û o�± �A���1� {Ju�v ��v ² ���Q{J�f�1� �7��{.u�v ��J��Á�v	�	{.�Q�1�9�1�C»vd�Jx�{.�7� n^Ã�¶ o ��¹ v�u�xs�1v�{Ju�x�{æ} n º Û 3 nAà o*á_y Û o5³ � ¡iv	�sx7��z�vÕ} n 3 nAà o*á_y Û o5³ � ± �A�7�ºx7wQw 3 n�à ozJ�7wf�{J�f�1�=����{.u�v â {J�1ª7v	zN���J�1¡wfvd� � Þ wQzJ� ± �A�1�°x7wQw 3 nAà o êêM ± } n 3 nAà o*á_y Û oN³ � �fzO{J�J��v#x����} n 3 Û�nAà o*á_y Û o�³ � �A�1�,x7wQw 3 Û�n�à o êÐM Û�� ¾����1�ñu�vd��v¬�6v°�dx7��d�7���dwQ����v¦{Ju�x�{�} n ^ � á_y Û o/³ � ± z��} n ^ � á å nAà oJo¢³ �� t�u�v®��vdz|{O���6{.uv®�����C���3�A�1wQwf�¥�/z,{.uv�zJx7��v�z|{.v	��z¬x7z4�Q� ÄOÅ�ÆLÇ�È�Æ�É ÊÌË;Î�ËQÊx7���#{.uv�v	�J���1��vdz|{.�f�®x�{Jv,�A�1�:{.u�v4z�vd����»F��fzJ�	�Jv�{.v¢�����1¡�wfv	�¤�Qz��1¡{&x��f��v	� �ë �·�S�AÿiýÈ��ûIìdú1È�Æ�Ø¥Æ%þ�È�ÇZí·�AÆCÉ Þ ����w��C�Q���£{Ju�v°¡�x7�&ª��6x7�J�ïîë��wfv	�,�®v�{.u���� ± {Ju�v°zJ��x7�dv*»V{.�Q�®v���QzJ�d��v	{J�f¸sx�{.�f�7� �7�§{Ju�v â {.�7ª7vdz-�����1¡�wfv	�¤�/�J��{.v	z/x7zdéb¾}�Q��� 3Hð « �Û ê%ï Û ± : ð « �Û ê �4Û z����&u5{Ju�x�{rñ n 3�ð « �Û = 3�ð Û á_^ Û o Õ ß n 3�ð « �Û á_^ Û o Õ } n ^ Û á : ð « �Û o ³ n A n�à ð « � o*á_^ Û o�á A R V ß C�� ^ Û ê%ï Û} n 3 ð « �Û á_y Û o ³ � á A R V ß C�� y Û ê �4Û3 GÛ ³ 3HG�° Û n r1r ¶ o3 GÛ �7�Q�1v	�5�Q�½M Û��\!v	�Jv 3 ð « �Û ± : ð « �Û x7��� 3 ð Û �Jvd��Jvdz�vd��{ {.uv_zJ�7wf�{J�f�1�]�7�¢{.u�v5���fz��d��v	{.�Q¸dv	� ���J�1¡wfvd� x�{�{.�Q�®và ð « � ³ ñ n C Õ r o x���� à ð ³ÌC ñ ± ��vdz��iv	�	{.���1v	wQ� ± ñ �fz�{Ju�v¢{.�f��v,z|{.vd� �µ p



Ä¦ÅYÆLÇ�È�Æ�É ÊÌËQÍÌËóòYË�ô ÃÈÃQÅ�õöÂnÉ�Ç�¿ÁÉ�¿ÁÊ ã Ã¥Î ÜkÅ�ÉIÝDÎ Ê 3 Û Î ¾ ÉYÇ�Â"Ã¥ÂQõ�Ý�÷�ËÁÝâÃ¥ÆQÀ_ÂQÉ
Â�øZÀ_ÎÁù£ÜâÂQõ Þ r �1äzß ÝâÃÃQÅ�ÆÈÇúÉYÇ�¿ÁÉ 3 Û ê ´ � n^� áJô�� nI[ � n - oJo 1 o Ï Ú Ç�Â�Ã¥Î ÜkÅ�ÉSÝDÎ Ê 3 ð Û Î ¾ É�Ç�Â ¾ ÅÙÜ�Ü ã ËÁÝâÃ¥ÆQÀ_ÂQÉ�ÂÛøZÀ_ÎÁù£ÜâÂQõ Þ r1r ¶Uß¿ÁÊZË 3 Û Ã£¿ÁÉSÝâÃ ¾äã Ñ 3 ð Û = 3 ÛLnAà ð o Ñ �Ì´ ñ~û { ò¹üG Ñ < � 3 Û�nYé o< é � Ñ � � é�ý f²
¿ÁÉ�¿ÁÊ ã ÉSÝ�õöÂ à ð ÏÍ À_Î¥Î ¾XÏ-t�u�v�zJv	�®� »F���QzJ�d��v	{J�f¸dv	�#vd~L��x�{J�f�1� n r �1ä o �Jvdx7��z-x7zrñ n 3 ÛLn�à ð « � o = 3 Û�nAà ð o�á�^ Û o Õ ß n 3 Û�nAà ð « � o�á�^ Û o Õ } n ^ Û á : ÛLnAà ð « � oJoë³n 3 ÛLn�à ð « � o = 3 ÛLn�à ð oñ = < 3 Û< à nAà ð « � o*á_^ Û o Õ n A nAà ð « � o�á_^ Û o n r1r µ o¯ �Q�1v	�5{Ju�v��;x��	{-{.u�x�{ 3 ê ´ � n^� áJô�� W ª�« � n - oJo�± ¡��#{.u�v�t§x¥��wQ�1�!t�uvd�1��vd�ø{.u�v ² ��z�{[{Jvd���ø�1�{.uv����f�1u�{|»Fu�x7���z��f��v¢�Qz�vd~L��x7wÀ{J�

û 3 ÛLnAà ð « � o = 3 Û�nAà ð oñ = < 3 Û< à n�à ð « � o*á_^ Ûzý ³ = rñ û { ò ü ¸ fò ü nYé = à ð o < � 3 Û< é � nYé o � é á_^ Ûzý�,v ² ���f��� N ð Û é ³ 3 ð Û = 3 ÛLn�à ð o x7���#z���¡{.�Jx7�	{J�f��� n r7r µ o �A���1� n r7r ¶ orñ n N ð « �Û = N ð Û á_^ Û o Õ ß n N ð « �Û á_^ Û o Õ } n ^ Û á : ð « �Û = : Û�nAà ð « � oJoa³ rñ û { ò ü ¸ fò ü æ é = à ð è < � 3 Û< é � nYé o � é á�^ Ûzýn r1r ½ o�A�1�¦x7wfw ^ Û ê�ï Û1�¦Ð �/�3v zJv�{ ^ Û ³ N ð « �Û {Ju�vd�?} n N ð « �Û á_y Û o¦³ � �A�1�¦x7wfw y Û ê ��Û z����6v �dx7��1¡{.x7�f�#x���v	z�{J�f�®x�{.v,���§{Ju�v,�1v	wf���d�Q{F�£�f���vd��vd����v	��{[�7�Y{Ju�v4���Jv	zJzJ��Jv � t�u�v	� ± {.u�v¢��vdz�{-�7��{.uv�����C�7�§�sx��5¡�v¢�sx7���J�Qvd�#�1�{/�/�Q{Ju {.u�v4z.x��®v�x7���1����vd��{.z/x7z/�Q� ÄOÅ�ÆLÇ�È�Æ�É ÊÌË;Î�ËQÍ �Ä¦û;É Æ1ý.þëÆLÈ�ûAÇ��§û;ú Ø ØsÇZþ�Æ�ì®þ�È�ÇHí��AÆ�É t�uv¦�����1¡�wfv	�¤�/�J��{.v	z[x7z4é ¯ ���1vd� A xN{J�f��v¢�iv	�J��»�����f�,�A����	{.�Q�1� �/�Q{Ju���vd���f��� ô�±�² ��� 3 n�ó á à o x7��� : n�ó á à o zJ���&u�{.u�x�{< 3< à =?>�@ 3 Õ � : ³ A BDC èy� áJô æ õ - n r1r Â o�FE 3 ³ � BDC èy� áJô æ õ -3 ³ � BDC èy� áJô æ õ < -3 nAó á � o´³ 3 nAó áJô[o BDC -
µ7�



t�u�v��6vdx7ª �A�7�J�¬��wfx�{.�Q�1���7� n r1r Â o �/�J��{.v	zºx7z	é ¯ ���1v	� A ê [ � n^� áJô�� nS[ � n - o�o 1 o�±6² ��� 3 ê[ � n^� á�ô]� nIW �G n - oJo 1 o�� [a`Nn^� á�ô]� W o x7��� : ê [ � n^� á�ô]� [ �G n - oJo z����&u5{Ju�x�{�� à»� 3 á_^ú� Õ ß n 3 á_^Co Õ } n ^�á : o ³ � A�á�^ö� A R V ß C�� ^ ê nIW«�G n - oJo 1 n r1r ä o} n 3 á_y7o ³ � á A R V ß C�� y ê [ �G n - o3 n^� o ³ 3 n ô[ot�u�va�f��Q{.�fx7w¥��x7wf��v}���J�1¡wfvd�8x7z�zJ���d�yx�{.vd�¢{J� n r1r ä o �fz0é ¯ �Q�1v	�]Ôê [ � n - o x7��� A ê [ � n^� á�ô]� nI[ � n - oJo 1 o*±² ��� Ó3 êÿM�x���� Ó: x�{-x7���º{J�f��v à z����&u5{Ju�x�{�� à � Ó3 á_^ö� Õ ß n Ó3 á�^o Õ } n ^�á Ó: o·³ � A�á_^s��á A R V ß C�� ^ ê nIW%�G n - o�o 1 n r1r Ã o} n Ó3 á�y1o·³ � á A R V ß C�� y ê [ë�G n - oÓ3 n^� o·³ Ô¹ vOx������J�s�C�f�®x�{Jv n r1r ä o x7z��A�1wfwQ�¥�/zdéë¾}�Q��� 3 Û ê ´ � n;� áJô�� ï Û o x7�� : Û ê ´ G n^� áJô�� ��Û o zJ���&u{.u�x�{ �� à � 3 Û á_^ Û � Õ ß n 3 Û á_^ Û o Õ } n ^ Û á : Û o ³ � A�á�^ Û � �A�7�/x7wfw ^ Û ê%ï Û} n 3 Û á_y Û o ³ � �A�7�/x7wfw y Û ê ��Û3 Û�n^� o ³ 3 Û�n ô[o n r p � o¾��J�1�ñ{.uv¬zJv	�d�1���«vd~L��x�wf�Q{F�5�7�bvd~L��x�{.�f�7� n r1r Ã o�± } n ^�á�y1o/³ � �A�1�¢x�wfw y ê [ �G n - o�± �/u�v	��v	�7vd�^ ê M ± zJ�£�3v¬�sx���vdz|{.�f�®x�{JvO{.uvO{.�Q�®v*»F��vd���f�����f�,�7vdwf���d��{F� �/�Q{Ju��1�{[�f���1�1w����f����{.u�vO���Jv	zJzJ��Jv{.v	�J� ± x7z/wf�7���Nx7z��6v4{&x�ª7v¢{.u�v¢{Jvdz�{/�A����	{.�Q�1�#�f�~M �t�u�v	�_�����1¡�wfv	� n r1r ä o ¡�vd�	�1�®v	zdéb¾}�Q��� 3 ê [ � n^� áJô�� M o�� [ ` n;� áJô�� W o zJ���&u�{.u�x�{�� à � 3 á_^ö� Õ ß n 3 á�^o´³ � A�á_^s� A R V ß C�� ^ êLM n r p r o3 n^� o´³ 3 n ô[ox7���#{.uv¢�f����{.�yx�w���x7wQ��v¢���J�7¡�wfv	� n r7r Ã o é ¯ �Q�7vd�~Ô�ê [ � n - o*±² ��� Ó3 êÕM x�{-x7���º{J�f��v à zJ���&u{.u�x�{ �� à»� Ó3 á_^s� Õ ß n Ó3 á_^Co´³ � A�á_^ö�4á A R V ß C�� ^ êLM n r p1p oÓ3 n^� o·³ Ô µ�¶



Þ z/�Q� â vd�	{J�f�1� p � p ± {Ju�v4zJ�1wQ�{.�Q�1� �7� n r p1p o �sx7��¡�v4�/���Q{�{.vd�5x7z n zJvdvøæ p1p è o
Ó3 nAà oa³ � nAà á � o Ô Õ { òG � nAà á T o|A n T o � T ³ � n�à á � o Ô Õ � nAà o n r p � o

� n�à á é o Ô��Qz3{.uv[zJ�7wf�{J�f�1�®�7� n r p7p o �/��{.u A#³ � x7���º�Q���Q{J�yx7w��x7wQ��v�Ô#�1�Q�7vd� x�{ à ³ é � ��0¹ v�sx��5�����¥�1v4{.u�v¢�A�1wQwf�¥�/�f���¬¼Yv	�®�®x°x7z/�f��� Æ�É=É × ÊÌËQÊÀË;Î
� ÆCÉ É × ÊÀËQÍÌË��ÌË Ñ � nAà á � o Ñ � O � r à&á Ý�É�Ç O Ý�ÊZË�Â
ø�ÂQÊZË�ÂQÊ�É	Î ¾ Ö Ït�u�v¬z�vd����»F��fzJ�	�Jv�{.v¦��J�1¡�wQvd� n r p � o �sx7��¡�vO{J�Jvdx�{.v	�%x7z!�A�1�!�1�1�Q�����A���1�ñ���J�7¡�wfv	� n r1r ä o{.�%�����1¡�wQvd� n r p r o*± �/��{.u��7�{N�f���1�7wQ���f����{Ju�v#���Jv	zJz����Jv#{.v	�J� ± ���-�3v#{&x7ª�v ^ Û ê M Û7� t�uvd������1¡�wfv	� n r p � o �/���Q{.v	z-x7z4éa¾}�f��� 3 Û êÕM Û zJ��&u5{.u�x�{�� à � 3 Û á��)� Õ ß n 3 Û á��6o·³ � A�á�� �4á A R V ß C�� � êÕM Û á ß C � à ê n^� á�ô,o3 ÛLn;� o·³ 3 ÛLn ô[o n r p ¶ o¹ vx7zJz��C�	�yx�{Jv_{.� n r p ¶ o {.uv_�A�1wfwQ�¥�/�f���«zJv	�®� »F���QzJ�d��v	{Jv_�����1¡�wfv	� é ¯ �Q�1v	�ÌÔ Û ê M Û ±�² ���Ó3 Û êÿM Û zJ���&u�{.u�x�{�� à � Ó3 Û á�� � Õ ß n Ó3 Û á��6o´³ � A�á��)�4á à ê n;� á à o ß C � ß C�� � êÕM ÛÓ3 Û�n;� o´³ Ô Û n r p µ o¼Àv	{�� Û�n�à á é o éHM Û 8 M Û á à ¨ é ± ¡�v¦{.uv¦zJ�7wf�{J�f�1�5�1�iv	�.x�{J�1�-�7�ë{.u�vOzJv	�®� »F���QzJ�d��v	{JvOu��7�®��»�1v	��vd�1�z°vd~L��x�{J�f�1� �/��{.u=�Q���Q{J�yx7w0��x7wQ��v£�7�Q�1v	��x�{ à ³ é©� Þ z¬�Q� â v	�	{.�Q�1� p � p �3v u�xs�1vº{.uv�A�1wQwf�¥�/�f���¦�Jvdz���wQ{déa¼Àv	{�� Û�n�à á � o Ô Û ¡iv¢{.uv�z��1wf�C{.�f�7�#x�{�{.�Q�®v à �7� n r p µ o �/�Q{.u A#³ � ± {.u�v	�
� ÆCÉ É × ÊÀËQÍÌË
	ÌË Ñ � Û�n�à á � o Ñ � O � rá Ý�É�Ç O Ý�ÊZË�Â
ø�ÂQÊZË�ÂQÊ�É�Î ¾ Ö ÏÄ¦ÅYÆLÇ�È�Æ�É ÊÌËQÍÀË��iË� ÂQÉ 3 ¿ÁÊZË 3 Û ùQÂ�Ã¥Î ÜkÅÙÉSÝDÎ Ê�Ã�Î ¾úÞ r p r ß ¿ÁÊZË Þ r p ¶Uß Ï Ú Ç�ÂQÊÑ 3 nAà o = 3 ÛLn�à o Ñ �Ì´ Ö ª�« � O n 3 á : o*á��µÆÈÎ Ê�ÃQÉD¿ÁÊ�É
¾ Î À]¿ÁÜ�Ü à �cô Ï

µ1µ



Í À_Î¥Î ¾XÏ â �Q�®�Qwyx7�a{.�����J���7���7� ÄOÅ�ÆLÇ�È�Æ�É ÊÌËQÊÌËQÍ �t�u�v�¡�x7�&ª��:x��J��îë��wQvd���A��wQwQ�®���fz��d�Jv�{.v4zJ�&uvd��v��/���Q{.v	z-x7zdéa¾}�Q����� ð êÕM Û zJ��&u5{.u�x�{n � ð = � ð�� �ñ á��:o Õ ß n � ð á��6o·³ n A nAà ð o�á��6o�á C5³ r á p á Ý�ÝQÝ á�� ß C � � êÕM Û�n r p ½ o� G ³ ���t�u�v/�A��wfw��¬���QzJ�	�Jv	{Jv!z��&u�vd��v!�A�7�0{.u�v-�f����{.�fx7wC��x7wQ��v����J�7¡�wfv	� �fz	é ¯ �Q�1v	�qÔ Û êÕM Û ² ��� Ó� ð êÕM ÛzJ��&u5{.u�x�{ n Ó� ð = Ó� ð�� �ñ á��6o Õ ß n Ó� ð á��6o ³ n A n�à ð o*á��6o�á � êÕM Û n r p Â oÓ� G ³ Ô Û
� Û�� �Qz:{.u�v¢z��1wf�C{.�f�7�º�1��vd�.x�{.�1�:����{Ju�v¢�f��Q{.�fx7w���x7wf��v[���J�1¡wfvd�ã�/�Q{Ju A�³ � ± x7z���v ² ��v	�5�Q�â v	�	{.�Q�1� p � p �

� ÆCÉ É × ÊÀËQÍÌË
�ÌË Ñ � Û��1n ô/á � o Ñ � O � r á á Ý�É�Ç O Ý�ÊZË�Â
ø�ÂQÊZË�ÂQÊ�É�Î ¾ Ö ÏÄ¦ÅYÆLÇ�È�Æ�É ÊÌËQÍÀË
�ÌË� ÂQÉ � ð ùQÂ�Ã¥Î ÜkÅ�ÉIÝDÎ Ê×Î ¾�Þ r p ½ ß ¿ÁÊZË 3 n ô[olÃ¥Î ÜkÅÙÉSÝDÎ ÊïÎ ¾úÞ r p r ß Ï Ú Ç�ÂQÊ
Ñ ��� = 3 n ô[o Ñ �Ì´ Ö ª�« � O n 3 á : o Õ ´ ñ û { ÒG Ñ < � 3 Û< é � n�é o Ñ � � é ý f²

Í À_Î¥Î ¾XÏ â v	vO�����C���}�7� Ä¦ÅYÆ�Ç�È�Æ�É ÊÀËQÊÌË��t�u�vd��v¦x��Jv¢{F�6���f�����1��{.x7��{��Jv	�£x7��ªLz:{.��¡iv¢�����vd��wf�f�vd� �� Æ�É × ÈzþëÎ t�uv6v��C�Qz�{.v	���dv3�7��{Ju�v3��Jvdz�zJ����v:�sx��¦¡�v6�������7vd�°x�z§�Q�¦t�vd�®x7� n æ � r è o �f��{.���C����d�f��{.uv®�A�1wQwf�¥�/�f��� �A����	{.�Q�1��z�� n�à o é ³ § òG 3 n T o � T x����! nAà o é ³ § òG A n T o � T ��" �L{Jvd�1�Jx�{.�Q��� n r p r o�¥�1v	�-{J�f��v[�6v4z�vdv4{.u�x�{
� 3 nAà o = 3HG á�^ö� Õ > n�n � nAà o*á_^CoJoa³ �  nAà o�á�^ö�4á A R V ß C�� à ê9æ � á�ô è ß C � ß C�� ^ êÕMn r p ä o�1�
� 3 nAà o = 3ZG =?>�@ � nAà o =  nAà o*á_^ö�!³ � A R V ß C�� à ê æ � áJô è á ß C � ß C�� ^ êÕMn r p Ã oµ7½



¾��1��vsx��&u à ê�æ � áJô è {.u�v	�Jv4v��C�Qz�{-zJ�1��v¢�A������{.�f�7�$# nAà o ê [ � n - o zJ���&u�{.u�x�{
3 n�à o = 3HG =?>Ù@ � n�à o Õ �ÙV ß � # n�à o0³  nAà o n r �1� o� ¡�zJv	�����f���{Ju�x�{

��V ß � # nAà o0³  Õ >�@ � = 3 Õ 3HG n r � r o�3v¢�d�1���	wf���v,{.u�x�{%# ê ´ n^� áJô�� [ � n - oJo x����º�6v¢�dx7�#���
&ivd��vd��{.�fx�{.v n r �7� o �Q�º{.u�v[��x7���yx7¡wfv à ±�f� {Ju�v4zJvd�zJv��7�}��fz�{J�J�Q¡��{.�Q�1� �f�½- õ�n^� á�ô,o �aâ v�{J{.�Q��� : ³('*)' ò �3v��7¡{&x7�Q�#���Jv	�d�fz�vdw�� n r1r Â o �r/vd��x7�����f��®{.uv¬�iv	�J�Q�C���Q�d��{F�#�7� : nAà o*± {Ju��fz,�	�1��vdz!�A���1� n r1r Â o {.x7ªL�f���º�Q���d�7��zJ�Q��vd�Jx�{.�Q�1�_{.uv�;x7��{�{.u�x�{ 3 nAó á à o x7��� A nAó á à o x��Jv¢{.�Q�®v*»F��vd�J�Q�C��f� �� Æ�É × ÈzþYÊ t�u�v¢�dx7zJv¢�7��wQ�f��vdx7�J�Q¸dvd�£å[xs���fv	�|» â {.�1ª�vdz/vd~L��x�{J�f�1�z:�sx7�#¡�v[{.��vsx�{Jvd�#�f�ºx¬zJ�f���fwfx7��6x¥�£x7z6{Ju�v â {.�1ª�vdz������1¡�wfv	� �/�Q{Ju£{.u�v!v���{.�Jx¬���
+��	��wQ{F�N�/u��Q�&uº�fz3�d�Jvdx�{.v	� ¡��®{Ju�v,x7�C�1vd��{.���1v{.v	�J� �b� �1��z��f��v	�/{Ju�v�å[xs���fv	�|» â {.�1ª�vdz-vd~L��x�{J�f�1��z< 3< à0= >�@ 3 Õ 3 Ez� 3 Õ � : ³ A BDC èf� áJô æ õ - n r � p o�FE 3 ³ � BDC èf� áJô æ õ - n r �1� o3 ³ � BDC èf� áJô æ õ < -3 n�ó á � o´³ 3HG BDC -�/u�v	�Jv6{Ju�v6�1v	�	{J�1�}�A������{.�Q�1��z A x���� 3HG x7��v6�1���1vd� ±�A ��v ² ��vd�N�1� æ � á�ô è¥õ - ± 3HG ��v ² ��vd�°�1��- �t�u�v°å!xs�C�Qvd�Ð» â {J�1ª7v	z,vd~L��x�{J�f�1�z n r � p o �dx7�¡�v¦wf�Q��vsx��J�f¸	vd�_x7�J�1���� �3 ± ¡���{&x7ªL�Q��� 3 ³ �3 Õ-,3�/�Q{Ju �3 á ,3 é-æ � áJô èbõ - 8 /&1 ± v � �{.�wf���1ª«x�{°{Ju�v z�{.x7¡��fwQ�Q{F�%�7� �3 � t�u�v�å[xs���fvd�Ð» â {J�1ª7v	zvd~L��x�{.�f�7��z/¡iv	�d�1��vdz< �3< à Õ < ,3< à Õ n �3 Õ.,3 o E �_n �3 Õ.,3 o =?>�@ n �3 Õ.,3 o Õ �_n �: Õ/,: oë³ �A Õ ,A n r �7¶ o�/u�v	�Jv �3 z.x�{.�fz ² vdz�{Ju�v�å[xs���fvd�Ð» â {J�1ª7v	z!v	~L��x�{.�Q�1��z< �3< à Õ �3 E � �3 Õ � �: ³ �A n r ��µ ot�u�v	�5{.uv�wQ�f��vdx7�J�Q¸dv	�#å[xs���fvd�Ð» â {J�1ª7v	z/vd~L��x�{J�f�1��z��/���Q{.v	z-x7z< ,3< à Õ �3 E � ,3 Õ.,3 E � �3 =Ð>�@ ,3 Õ � ,: ³ ,A�FE ,3 ³ � n r �1½ oµ1Â



Þ z�zJ�����f��N{Ju�v¢{.v	�J� ,3 E � �3 �Qz�zJ�®x7wfw ± {Ju�v4wf�Q��vsx7���f¸	vd�#å[xs���fv	�|» â {.�1ª�vdz-vd~L��x�{J�f�1�z-¡�vd�	�1��vdz< ,3< à Õ �3 E � ,3 =?>�@ , æ ½Nà 3 Õ � ,: ³ ,A�FE ,3 ³ ³ � n r ��Â ot�u�v�x���x7wQ��z��fz��7��{.uv6�f��Q{.�fx7w7��x7wQ��v6x����¦{.�Q�®v*»F��vd���f�����f�0��J�1¡�wQvd��z��A�7��{Ju�x�{§wf�f�vsx7���f¸dv	�¦å!xs�C�Qvd�Ð»â {J�1ª7v	z�vd~L��x�{J�f�1��z ± x7���®{.u�v	�f�6��fzJ�	�Jv�{.�f¸dx�{.�Q�1��z ± �sx�� ¡iv!���1��v¢¡��®�d�1�¬¡�f���Q���O{Ju�v[{.v	�&u����Q~��vdz�A�1�4{.u�v®wf�Q��vsx7��x7�C�1vd��{.�Q�1�C»F��
&i��zJ�Q�1�=x7��m{.uv â {.�7ª7vdz¦vd~L��x�{J�f�1��z � Þ z¬x��d�1��z�vd~L��v	���dv ± �1�v���7{J�f�	vdz#{.u�x�{#{Ju�v wQ�f��vdx7�J�Q¸dvd�(å!x¥���Qvd�|» â {.�7ª7vdz5vd~L��x�{J�f�1�z5�dx7�+�1�wQ� u�xs�7v z�{.x7¡�wQvm��vd���f�����f�zJ�7wf�{J�f�1��zO������v	�N�iv	�J�f�����Q���A�1���d�Q����f� {Ju�v wf�Q�®��{ à 8 0 ± x����9{.u��Qz¬�fz¦{J�J��v£¡i�7{Ju9�A�1�¦{.uv�d�7�L{J�f�L���1�z°x7���={Ju�vº���QzJ�d��v	{Jv ���J�1¡wfvd��z �1" �!�����vd�¦�iv	�J�f�����Q�®�A�1���d�f�� ± {Ju�v£�A��wQw3���7��wf�Q��vsx7�å[xs���fv	�|» â {.�1ª�vdz,v	~L��x�{.�Q�1��z!zJu��¥� x®���1��»F��vd�J�Q�C��f��zJ�1wQ�{.�Q�1� ± {.u��Qz[�dx7���1��w���¡iv�{.u�vO�Jvdz���wQ{[�7����1�wf�f�vsx7�:v*&©v	�	{Jz �
24365 798;: <>=1?A@�B9CEDGFIH$8J=KDMLONKPEDMFAH @RQ4N�STCUDGFIH
Þ �C�1vd��{.�Q�1�C»F��
&i��zJ�Q�1�#vd~L��x�{J�f�1��z-x7��v�x7�#�f���i�1�|{&x7��{��	wyx7z�z/�7�}��x7��{J�yx7wÌ��
&ivd�Jv	��{.�yx�wÌvd~L��x�{J�f�1�z�/�Q{Juwf�Q��vsx7�-�1��vd�Jx�{.�1��z[{.u�x�{4x7���fzJv¦�f�1V���f���vd�&u�x7��f�dz ��p x7zJ�Q�sx7wQwQ� {Ju�v	�_��vdz��d�J�Q¡iv°�uL��z��f�sx�w��u�v	���1��vd��x®�f���1�1w����f����{.u�v¦{J�.x7�zJ���1��{[�7�a��u���zJ�f�dx7w}~L��x��L{J�Q{J�fvdz!¡��_���¥�C�Q���£�	�1��{.�Q����x � t�u��QzzJv	�	{J�f�1�_�A���d�zJvdz!�1�5{Ju�v¦�L����vd���f�dx7wY�Jvdz���wQ{Jz[�7�}{.u�v r »�� {.�f��v�»V�iv	�J�Q�C���Q�¢x7��7vd��{.�f�7�C»F���W&©�zJ�f�7������1¡�wfv	� �!" � â vd��{.�Q�1�-X � ¶� r � �3v5z|{.���C� {Ju�v#vM&ivd��{£�7�-{.uv5�	�Cv	�J�d�����Q{F�=���[{.uv5x�zJzJ���d�fx�{.v	�¡��Qwf�f�vsx7�À�A�1��� �7�¬{.u�v:v*�C�fz�{Jvd���	v:�7��x[{J�f��v�»F��vd���f�����f�ëz��1wf�C{.�f�7� ± �zJ�f��¢x[zJ�Q�®�wfv r »�� v*�x7�®�wfv �" � â vd��{.�f�7��X � ¶�� X ± {.uv!�L����vd���f�sx�w�v��C��vd�J�Q�®v	��{.za�f��{.v	���N{.��v��C��wf�7�Jv�{.u�v/��vdwfv���x7��{3��x7�.x7��v	{Jvd��z{.u�x�{¬�	�1��{.�J�7wb{Ju�v£�	�1���1vd���1vd��dvº{.��x�{.�Q�®v*»F��vd���f�����f�¬z��1wf�C{.�f�7� � ¹ v®��zJv	��x ² ����{.v�vdwfv	�®v	��{��v	{.u�C�m�f�«zJ��x7�	vºx7�� {.u�v�¡�x7�&ª��6x7�J�Ðîë��wQvd���®v�{.u���� �Q�m{J�f��v � t�u�v®�d�1���7vd�J�7vd���	v �7�:{.uvzJ�7wf�{J�f�1�{.�¥�6x7�J�z¦x#�iv	�J�Q�C���Q�°zJ�1wQ�{.�Q�1��z¢�1¡C{&x7�Q��vd�«�f�%�1���4�L����vd���f�sx�wëv��C�iv	�J�Q�®v	�L{JzO�Qz�x7wfz���d�7� ² �J��vd�#{.u�J�1���7u5xNzJ��vd��{.�Jx7wYx7��x7w���zJ�fz����§{Ju�v4�®v�{.u���� �
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z â oG�*���
x_z X���X ± ��pwo��Mx�oMv��M�
s��
�c�1xd~���pwo�{w�
���
zwotqdv9~�x_v\� ßJ� à � E á E����l�q�l\� + �G�
oGz��T�Gx_zw���
���
x_z1��x�xd{���qd�
z�q����
�Ao » uJoGv��
x������Tl�x_�
�����
x_z�xd~���p�o�urqdv�q�{}x_�
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s���zw����prq���{w���
��zwoGqdva~�xdv���qdzw��q�uJoGv��
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l�woMu}oMzw�woGz��ax_z���pwo��w� & �wl\��x_z��Gx�o + �G�
oGz�� > ��z���pwo9qd��sdoG�*����xdz » �w� & ��l���xdz�oG ¡�rq�����x_z � p qdl\���Gqd���W� ±�
~ > ³£¢ ��pwo¤oM ��wq����
x_z$�
l9q�uw�wv�oM�
�4p���uJoGv�{Jx_�
���Rx_zwoTqdz�����pwo¤�Gx�oGv\�G�
s��W�c�4�wx�oGl9zwxd�9pwxd��� �¥ x�l\�������$��pwo��
�Aurq��M��xd~E��pwo��Gx�oGv\�G�Ws��W�c��x_z1��pwo�o�¦��
l\��oGzw�Mo�xd~�q�uJoGv\��x��w���¤l�xd��������x_z ± nho�Gxdzwl��
�woGv%��p�oI§ »�� qd��sdoG�M����x_z » �w� & �wl\��x_z�oM ��wq����
x_z< 3< à Õ?O � ó á à\� < 3< ó =?> <r¨ 3< ó ¨ ³ A�á ¢ú� ó � §3 � ¢á à\� ³ ¢3 � § á à\� ³ ¢3 � ó á�¢ � ³ ¢ � §�© ä��
n9�
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l�o*n9pwoGv\o ¯ q���qdz��$�����Io à � " z��Gqdl�o > ª ¢ ¯ nho�prqts_o�q�uw�wv\o�qd��sdoG�*����xdzKoG ¡�rq�����x_z1qdzw����p�o{Jx_�wzw�rq�v\�$�Gx_zw���
���
x_zwl�qd{Jxysdo�n9���
�´{}o����Iu}x_l\oG��xdzw�
��x_z1��pwo��
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���M�
�9�wu�n9��z��1·rzw�W��oT�w� & oGv\oGzw�Mo��IoM��p�x�� �n9pw�
��p���z�§M¸ � �tqdl\om�
lhl\���I����q�v���x�q��¹oM��v\x�s¡¸»ºTq���oGv\¼¡��z��IoM��pwx�� � n9�
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��pTuJoGv��
x���§ �Ä¥ pwoav�oGl\�w�
��l�q����
�Ao à�ª X ¢ ¯ X ¢ Ý XdÅ ¯ X ¢ Ý Å ¯ X ¢ ÝÇÆ Å qdz�� X §%qdv\o�v�oMuwv�oMl�oGz���oG�I��z ë û�ÈZ�¹ÉyÁ#Î � Þ���l�x ¯ nho%v�oGu�v�oGl\oGz��x_z���pwo9l�qd�Ao%�dv�qduwp���p�o�l\x_��������xdzwl�q��U���
�AoMl X ¢ Ý ¢ ¯ X_Å Ý ¢ qdzw�A© ¢ Ý ¢ � Þ�~Ê��oMvhq���v�qdzwl\��oMz¡�auJoGv\��x��xd~U�����Io ¯ ��pwo�l\x_��������xdz1l\��qd{w�
����ËMoGl�qdzw�K�W�m{JoG�Mx_�AoMl�uJoGv��
x������T��z1�����Io � " z���pwo��Gqd���M�w��q�����x_z�l ¯nhoI��l�o > ª ¢ Ý § �T¥ pwo���qdv\�_oGv > ¯ ��pwo� ¡�w�
��¼doMv¤��pwo�l�xd��������x_z�{JoG�Mx_�IoGlRuJoGv��
x������ �TÌ v�xd�Í��p�o��p�oGx_v6�1�wo*s_oM��x_uJoG����z â oG�*����xdz X���X ¯ �
�m��l��_�rqdv�qdz���oGoM�K��prq���q�u}oMv��
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��l\x_��������xdz1o*¦��
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��p�oGx_v6� �¿�À´Áú × ìGÁ > ª ¢" z���p�om�tq�l�omn9pwoMv�o > ª ¢ ��pwoml\x_��������x_zA��lhzwxd�������Io*¸Ðu}oMv���x��w�
� �´¥ pwo�v\oGl����
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�Ao�¸cuJoGv��
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��oMl�qdl < 3< à Õ } < 3< ó ª > < ¨ 3< ó ¨ Õ A � §�© Ï �3 � ¢ �>ª 3 � ô �
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¼Q½ ¾�¿_ÀwÁ�Â ¼�½W¾�¿_ÀwÁ�Â{Ã�ÁEÄ

0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1
−1

0

1

2

3

4

5

6

7

8

9

10
Solution at time 20.500000

0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1
−1

0

1

2

3

4

5

6

7

8

9

10
Solution at time 20.750000

¼Q½ ¾�¿_ÀwÁ�Â{Ã�Ä ¼�½W¾�¿_ÀwÁ�Â{Ã¹Å�Ä

0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1
−1

0

1

2

3

4

5

6

7

8

9

10
Solution at time 21.000000

0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1
−1

0

1

2

3

4

5

6

7

8

9

10
Solutions at times 20.0,25.0,30.0
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