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C?Ë£Ì ß ùüùÎÍõã�ô�ÍÐùè�åçæ£Í ß ÷ ß#à % ñ ",â{ùüã+C ß â¬Í�C ß ù�Ï ß ùÎùEú�Ì ßw{ " ß ô�â)ô£ã à£ß C�"£ùüâÿ� ß ù ß è�Ìüåçæ ß#à ÍÐô²â¬æ ß â¬Ì ß#ß % ò7æ ß
�£ÍÐô�è�Ì í ù â¬ÌüÍõô$�sË£ÌÎã à "£å ß#à � í ß ô,å#ã à Íõô$�Jè�ÏL��ã�ÌÎÍøâ¬æ$C @ ÍõÏõÏo� ß ÷ ß Ì í ÏÐã�ô$�$% Aóâ�Íõù�"£ù#"�è�ÏÐÏ í Ïõã�ô$� ß Ìâ¬æ£è�ô%Ïõã+� ^ ]FÕ @ æ ß Ì ß ]>ÍõùJùÎÍ 0 ß ã�ú�è�ÏõË,æ�è
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C?Ë£Ì ß ùüùÎÍõã�ô:%4ò7æ ß �£ÍÐô�è�Ì í ùüâÎÌÎÍÐô$�ùÎæ,ã+"£Ï à � ß âÎÌ¬è�ô,ùüú�ã�Ì#C ßáà ÍÐô6âÎã F ÍL��ã�ô�è�åáå#Í9åáã à,ß ÍÐôgâÎæ ß ù ß å#ã�ô à ùüâ ß Ë:%?ò7æ ß âÎÌ¬è�ô,ùüú�ã�Ì#CJè�âÎÍõã�ôã�úFùD"£åçæ£�£Íõô�è�Ì í ôÇ"$Cè� ß Ìjå#è�ô � ß3à ã�ô ß @ Íøâ¬æyÏ è�Ì#� ß ÓóùÎå*è�Ï ß ÍÐô6â ß � ß Ìeè�ÌÎÍøâ¬æ$C ß âÎÍõå
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@ è�ùOC ß è�ù#"£Ì ßáà Íõôc�£Íøâ¬ùìË ß Ì�â¬ã�ë ß ô-� @ è�ù à ÍÐùÎË£Ïõè í ß#à â¬ã�ã$% F ã�Ì ß�� Ë ß ÌÎÍ�C ß ô�âçè�Ï:ù ß#ß â¬è
�£Ï ß , è�ô àåçæ£è�ÌüâÎù Ñ�ÕzÖ±è�ô à ,'% 
Yß è�ÏÐùÎãJâ ß ùüâ3æ,ã @ C�"£åçæ à£ß Ë ß ô à ù3Ì ß ùD"£Ïøâ¬ù�ã�ú�åáã+CsË£Ì ß ùÎùÎÍÐã�ôtã�ôtÍÐô£ÍÐâÎÍ è�Ïù â¬Ì#"£åáâD"£Ì ß ã�ú�â¬æ ß ùÎË£Ïõè í âÎÌ ß#ß %ñAóâñC ß è�ô£ù @ æ,Íõåçæ)Ë ß Ì#C�",âçè+â¬Íõã�ô{ùÎæ,ã+"£Ï à � ß Íõô£ù ß Ì â ß#à ÍÐô�â¬ã?âÎæ ßùüË£Ï è í â¬Ì ßáß % 
�ß�ßÄ� Ë ß ÌÎÍLC ß ô�â @ Íøâ¬æUÍ à£ß ô�â¬ÍÐå*è�Ï�Ë ß ÌDC�"
âçè�âÎÍõã�ô:Õ9è�ô�â¬Í�Ë ß Ì#C�",â¬è�â¬ÍÐã�ôUè�ô à @ Íøâ¬æÌÎè�ô à ã
C^Ë ß Ì#C�",â¬è�â¬ÍÐã�ô:% u ã+"lå#è�ôlù ß#ß âÎæ�è�âKÌ ß ù#"£ÏÐâÎù�ú�ã�Ì(Ë�è�Ì â¬ÍÐå&"£Ïõè�Ì3Ë ß ÌDC�",â¬è�â¬ÍÐã�ô£ù(è�Ì ß â¬ã�ãåáÏõã�ù ß ÕzùÎã�âÎæ ß ùÎÍ 0 ß ã�ú�å#ã+CsË£Ì ß ùÎù ß#à â ß�� âñ�{ã+"£Ì C?è�Íõôtã
� � ß å	â�ã�ú�ÍÐô6â ß Ì ß ùüâ�Ó à ã ß ùÎô:� â à£ß Ë ß ô àã�ô�ÍÐô£ÍÐâÎÍ è�Ï�Ë ß ÌDC�"
âçè�âÎÍõã�ô:%
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Anti permutation

Random permutation

F ÍL�$%ìÑ
. ð Í 0 ß ã�úDåáã+CsË£Ì ß ùÎù ßáà â ß�� â @ Íøâ¬æEÌ ß ùÎË ß å	âjâÎã¤âÎæ£Ì ß ùÎæ£ã�Ï à
Ñ32
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5 �.$.� 687
�,�9�����,��� �;:�& �<& �1�=4 6*7
�>�����?�,��� �;:.&@�<&+����4 6*7
�>�����?�,��� �;:.&@�<& �1�=4
AB��4DC�&+E ��$.�"4F&+�G����� ��4F&+� � ��4D$.��� ��$���4F&+�G����� ��4F&+�H� ��4D$.��� ��$���4F&+�G����� ��4F&+�H� ��4D$.�=�

I�J I%K�L�JFK=K�M I%K�L�JFK�LFN I%K�L�J�JFO�M L�P�PFQ�Q L=P�PFN=N P=O�OFK�P MDR M=P�O MDR M=P�O MDR M=P�I
I%Q I%KFNSJ=LDI"L I%KFNSJ=LFK�P I%KFN�Q�O=M�I N�K=N�Q=N N�K=NSJFP N�K�L=M=Q MDR M�JDI MDR M�JDI MDR M�JFK
I"M I%K=Q=N<TFK�L I%K=Q=N<TFK.I I%K=Q=N<M
N
I Q�L�O=M�T Q�L�O�J
Q Q�L=K�I�J MDR Q=Q�O MDR Q=Q�O MDR Q=Q�K
ISN I%K�J=L=Q�L�J I%K�J=L�M=M�M I%K�J=P�I%T�T JFQ�M=M�O J
Q�M�P=T J
Q�PDI"T MDR Q�O�J MDR Q�O=Q MDR Q�OFN
I"L I%K�T=Q�K�P�T I%K�T=Q�TFK�M I%K�T=Q�LFK�Q T=Q.I%L�M TFQ.I"PDI TFQ<J>I"O MDR JFT=Q MDR JFT=Q MDR JFT�L
I"P I%K=K=N�N�L=K I%K=K=N<L=L�M I%K=K�L�JFM�J K�M�M=O�P K�M�M�JFP K�M�L=L�T MDR T=P�M MDR T=P�M MDR T=P�P
K�O I%K�I"L=Q=K.I I%K�I"L�MFK�O I%K�I"P=K�T=Q I"P�M=P=K I%PFN�KFN I%P�PFQ�T MDR T�J=L MDR T�J=L MDR TFQ.I
K.I I%K�I�I%K�L=Q I%K�I�I�JFT=K I%K�I%K�O=L�O I�J=TDI%Q I"J=TFN�K I"JFQ�L�P MDR TDI"O MDR TDI�I MDR TDI�J
K�K I%K�OFN<T=T�I I%K�OFNSJFTFN I%K�O�L�O=M=K I"O=K�J=T I%O=K=N.I I%O�JFM�T MDR K�L�P MDR K�P�O MDR K�P�T
K�T I%K�O=K�P�J=L I%K�O�T�ISK=N I%K�O�TFN�O�I N
I=I�I N.ISN�L N<TDI"M MDR K�MFN MDR K�MFN MDR KFN<O
K<J I%K�O�O=Q�J=T I%K�O�O�M
N<O I%K�O�I%K�T=Q J=L
N<T JFP�O=T Q�OFK�M MDR K=Q<J MDR K=Q�Q MDR K=Q�L
K�Q I�I%P�L=K�I"T I�I%P�L�T=T�I I�I%P�L�L
N�K T=K=Q�T TFK=N�Q T�T
N<M MDR K�JFK MDR K�JFK MDR K�JFQ
K�M I�I%PFN<O=T�T I�I%PFN
ISQ�K I�I%PFN<MFK�M K.I%PFN K=K.I<N K�K�L�J MDR K�T�M MDR K�T�M MDR K�T�P
K=N I�I%P�M�OFK�M I�I%P�M�ISQ�K I�I%P�M�M=T�J I�JFP=K ISQ.I"J I%Q=Q�M MDR K�T�O MDR K�T�I MDR K�T�J
K�L I�I%P=Q�T=P=K I�I%P=Q�Q�O=Q I�I%P=Q�P
N
I P=M�L P�L=O I"O=O=K MDR K=K=N MDR K=K�L MDR K�T�O
K�P I�I%P�J=LFQ�O I�I%P�J=P=PFN I�I%P=Q<J>I%Q M=O�J M�T�J M=K�I MDR K=K<J MDR K=K�Q MDR K=K=N
T�O I�I%P�JFQ=K�P I�I%P�J=M=L�M I�I%P=Q�O�JFQ T=L=Q JDI%L T�P=O MDR K=K�T MDR K=K�T MDR K=K�Q
T�I I�I%P�J=T=M=K I�I%P�JFQ�O�I I�I%P�J=L=L�M K�J=T K�MFK K�T=L MDR K=K�K MDR K=K�T MDR K=K�Q

òFè
�£Ï ß ,'.I� � Ë ß ÌüÍLC ß ô�âçè�Ï�Ì ß ù#"£ÏÐâÎù

U y qsrtnÅw�Xta9o#qsr
Ê à è�Ë,âçè+â¬Íõã�ôtã�ú ñ "£ÌÎÌüã @ ù Ó 
 æ ßáß Ï ß Ì3å#ã+CsË£Ì ß ùÎùüÍõã�ôgè�Ï���ã�ÌüÍÐâ¬æ	C ú�ã�Ì @ ã�Ì à Ó!�£è�ù ßáà åáã+C?Ë,Ì ß ùüùÎÍÐã�ô
@ è�ù4Ë£Ì ß ù ß ô�â ß#à %uä�ã�Ì ßJà£ß âçè�ÍÐÏ ß#àYß�� Ë ß ÌÎÍ�C ß ô�âçè�ÏHÌ ß ùD"£Ïøâ¬ù4è�Ì ß Ë,Ì ß ù ß ô�â ßáà Íõô�Ë£è�Ë ß Ì@Z ÿ ÷�ã�×
Ñw[¹%ÊÈô,ã�â¬æ ß ÌCè�Ë£Ë£ÏÐÍõå#è�â¬ÍÐã�ô�ã�ú-ùüË£Ï è í â¬Ì ßáß ù9âÎã à è�âçè�åáã+CsË£Ì ß ùÎùÎÍÐã�ô å*è�ô?� ß ú�ã+",ô à Íõô=Z b ã�ôU*+*�[¹% � ã+C¤ÓË£Ì ß ùÎùüÍõã�ôyÌ¬è+â¬Íõã ÍÐù�è
��ã+",âÅ,�× Ë ß ÌÎå ß ô�â*Õ�Íøâ�CJè í � ß å#ã�ô,ùÎÍ à,ß Ì ßáà è�ùÅ��ã
ã à %

� b <�b�>�b�<Cb�rtnebca
Z ÊÈÌÎô£Ô�Ò
[ � %�ÊÈÌüô£ã�Ï à è�ô à ò % ñ ß ÏõÏ¹%yÊ å#ã�ÌÎË$"£ùÆú�ã�Ì ß ÷�è�Ï�"�è�â¬ÍÐã�ôÄã�ú;ÏÐã�ùÎùüÏ ß ùÎù>å#ã
C?Ë£Ì ß ù ÓùüÍõã�ô è�ÏL��ã�ÌüÍÐâÎæ$C?ùP%´A ô ��ÌÎã�å ßáß#à ÍÐô$��ù ÿ è�â¬è � ã+C?Ë,Ì ß ùüùÎÍÐã�ô � ã�ô,ú ß Ì ß ô£å ß Ñ*Ô�Ô�Ò
ÕNÑ*Ô�Ô�Ò'%

VXWBWZY�[%\B\ ß}Ù1Õ YB] ÚpÖDß+Þ1á W â+Õ}ä ] ÕÇÜWÖqÞ$ßpÖÒá$å-%
Z ñ ß ô�â�*M½S[ b %}HÏ% ñ ß ô6âÎÏ ß í Õ ÿ % ÿ % ð Ï ß è�â¬ã�Ì#Õ � %+�O%�òFè�Ì � è�ô:Õ6è�ô à î %�é?% 
Yß ÍÒ%�ÊþÏÐã
å#è�ÏõÏ í è à è�Ë,âÎÍÐ÷ ßà è�âçè å#ã
C?Ë£Ì ß ùüùÎÍõã�ôyùüåçæ ß C ß % � ã+C6C�"£ô,Íõå*è+â¬Íõã�ô£ùìã�ú�â¬æ ß Ê � äYÕ-Ö�Ô$��2Ç�Ä.N,�Ö�×)�',+,�×
Õ-ÑIÔ
*A½	%
Z ñ "£Ì¬Ô12M[Kä´% ñ "£ÌüÌÎã @ ùsè�ô à ÿ % b % 
 æ ß#ß Ï ß Ì&%�Ê �£Ïõã�åçë�Ó ùüã�ÌüâÎÍõô$�tÏÐã�ùÎùüÏ ß ùüù à è�âçètåáã+C?Ë,Ì ß ùüùÎÍÐã�ôè�ÏL��ã�ÌüÍÐâÎæ$C %Hò ß åçæ£ô£ÍÐå*è�Ï(Ì ß Ë-ã�Ìüâ*Õ ÿ ÍL��Íøâçè�Ï ð í ùüâ ß C?ù � ß ù ß è�ÌÎåçæ � ß ô�â ß Ì � ß ù ß è�ÌÎåçæ � ß Ë�ã�Ì âÑIÖ12£Õ:ÑIÔ�Ô
2$%
Z ÿ ÷�ã�×,ÑO[ b % ÿ ÷�ã�ÌÎùüëìêí è�ô à î % ð ô�êè ïù ß ÏÒ%eä�ã à Í���å#è�â¬ÍÐã�ô£ù�Íõô±�$",ÌÎÌÎã @ ù Ó @ æ ßáß Ï ß Ì{åáã+C?Ë,Ì ß ùüùÎÍÐã�ôè�ÏL��ã�ÌüÍÐâÎæ$C %ÇA ô ��ÌÎã�å ß#ßáà Íõô	��ù�ã�úpA ð ä Ö�×�×
Ñ�Õ�Ö�×�×,Ñ+%
Z ÿ ÷�ã�Ô�Ô
[ b % ÿ ÷�ã�ÌüùÎë�êí Õ î % ð ô�êè ïù ß Ï5Õ�è�ô à b %K�Fã�ë�ã�ÌÎôeêí % 
 ã�Ì à Ót��è�ù ß#à å#ã+CsË£Ì ß ùÎùüÍõã�ô¦C ß âÎæ£ã à ù

Ñ)(
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Identical permutation
Anti permutation
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F Í��$%CÖ'.I/Å"$C�� ß Ì�ã�ú ß ùüå*è�Ë ß åáã à,ß ù @ ÍÐâÎæyÌ ß ùüË ß åáâeâ¬ã â¬æ£Ì ß ùüæ£ã�Ï à
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Maximal code length

Identical permutation
Anti permutation

Random permutation

F ÍL�$%K,	. ñ ÍÐâÎù�Ë ß Ììâ¬ã�ë ß ô @ Íøâ¬æEÌ ß ùÎË ß å	âjâÎã¤âÎæ£Ì ß ùÎæ£ã�Ï à
è�ô à ÍÐô à£ßÄ� ÍÐô$��ú�ã�Ì¤â ßÄ� â�Ì ß â¬ÌÎÍ ß ÷�è�Ï�ù í ù â ß Csù&% A ô¨H ß åáâD"£Ì ß /jã�â ß ùJã�ô � ã+CsË$",â ß Ì ð åáÍ ß ô£å ßÑ�½�Ô,Ñ
% ð Ë£ÌüÍõô$� ß Ì Ó î ß ÌÎÏõè
� ñ ß ÌÎÏõÍÐô:Õ�Ñ*Ô�Ô�Ô	%Z b ã�ôU*
*S[ ÿ % 
 % b ã�ô ß ù&%�ÊjË£Ë£ÏÐÍõå*è+â¬Íõã�ô4ã�ú�ùÎË£Ïõè í â¬Ì ß#ß ù�âÎã à è�âçècåáã+C?Ë,Ì ß ùüùÎÍÐã�ô:% � ã+C6C�"£ô,Íõå*è+â¬Íõã�ôã�ú�â¬æ ß Ê � äYÕj,,ÑÇ��*}��. Ô�ÔA½���ÑI×�×�Ò�Õ-ÑIÔ
*+*	%

Z ð Ï ß *+,S[ ÿ % ÿ % ð Ï ß è�âÎã�ÌHè�ô à � %B�O%
òFè�Ì � è�ô:% ð ß Ïøú Ó è à � ",ùüâ¬ÍÐô$���£Íõô£è�Ì í âÎÌ ß#ß %B�CÌüã
å ß#ßáà Íõô$��ù�ã�ú:âÎæ ßÊ � ä ð AqvcÊ � òcÕ�Ë�è
� ß ùjÖ
,}(��,Öµ2Ç(
Õ�Ñ*Ô+*+,	%
Z ð Ï ß *A½S[ ÿ % ÿ % ð Ï ß è�âÎã�Ìeè�ô à � %j�O%�òFè�Ì � è�ô:% ð ß Ïøú Ó è à � "£ùüâÎÍõô$�6�£Íõô£è�Ì í ù ß è�Ìüåçæ)â¬Ì ß#ß % b ã+"£Ìüô�è�Ïzã�úâ¬æ ß Ê � äYÕj,�Ö	�Ò,}�Ä. ½}(�Ö��+½+*A½
Õ-ÑIÔ
*}('%
Z 
 ÍÐâ¬Ô
2M[�A�% 
 ÍÐâüâ ß ô�ÕDÊè%Fä�ãSÅ:è�â#Õ9è�ô à ò % ñ ß ÏõÏÒ%�ä{è�ô�è1��Íõô$�£vcÍL��è
� í â ß ù&. � ã+CsË£Ì ß ùÎùüÍõô$�{è�ô à
A ô à£ßÄ� ÍÐô$� ÿ ã
åP"$C ß ô�â¬ùeè�ô à A!CJè1� ß ùP% î è�ôÿ/jã�ù â¬ÌÎè�ô à � ß Íõô£æ£ã�Ï à Õ:Ñ*Ô�Ô
2$%

Ñ�½
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V W r�_K<�qEvYXtn�_9o#qsr
ò7æ£ÍÐùìË�è�Ë ß Ì7Ë£Ì ß ù ß ô�â¬ùjè�ôEè�Ë£Ë,ÏõÍõå#è�â¬ÍÐã�ôJã�ú ð ÿ H � ð Ë ß å#Í���å*è�âÎÍõã�ô±è�ô à ÿ ß ùüå#ÌÎÍÐË,â¬ÍÐã�ô Hzè�ô$�
"�è
� ß �ÍõôYè�Ì ß èEã�úOC�"£Ïøâ¬Í Ó è
� ß ô�âcù í ùüâ ß Csù�ú�ã�Ì3ùüåçæ ß#à ",ÏõÍõô	�$%yû�"£Ì3Ì ß ù ß è�ÌüåçæUÍõù(è�Í�C ßáà è+âè"£ùüÍõô$� ð ÿ Hú�ã�Ì�C?ã à£ß ÏÐÏõÍÐô$�yè�ô à ùüË ß å#ÍÐú í ÍÐô$�ÌC�"£Ïøâ¬Í Ó è
� ß ô�âKù í ù â ß C Íõô[� ß ô ß Ì¬è�ÏÒ% 
Yß è�Ì ß ô£ã�âKå#ã�ô£å ß Ìüô ß#àÍõô�â¬æ ß æ,ÍL��æ
ÓóÏ ß ÷ ß Ï à£ß ÷ ß ÏÐã�Ë$C ß ô�âcã�úCùüåçæ ß#à "£ÏõÍÐô$�Eè�ÏL��ã�ÌÎÍøâ¬æ$Csù#Õ�ô£ã�ÌjÍõô{âÎæ ß Ì ß ù ß è�ÌÎåçæuÍÐô)ùüâ¬è�â¬ÍÐåùÎåçæ ß#à "£ÏÐÍõô$�	%Jò7æ ß6@ ã�ÌüëtÍõù3ÍõôgË£Ìüã+��Ì ß ùÎù=z @�ß Ë£Ì ß ù ß ô6â4èyË£è�ÌüâÎÍ è�Ï�ùüã�ÏL",âÎÍõã�ôgè�ô à Í à£ß è�ù(ÍõôtâÎæ ßË�è�Ë ß ÌP%�ò7æ ß�@ ã�Ìüë±Íõùeè Ë�è�Ì â�ã�úDè
",â¬æ,ã�Ì&� ùÅ�Cæ ÿ %�Ì ß ù ß è�Ìüåçæ{ã�ôÿC�"£Ïøâ¬Í Ó è
� ß ô�âìù í ù â ß Csù&%

�ßJà£ß ��ô ß è{ùÎåçæ ß#à "£ÏÐÍõô$�{Ë£ÌÎã+�,Ï ß C^è�ù(ú�ã�ÏõÏÐã @ ù&.4Ê ù í ùüâ ß C åáã�ô£ùüÍõùüâÎù4ã�úOC?è�åçæ£ÍÐô ß ù�Ë£ÌÎã+Óå ß ùÎùüÍõô$� � ã+�£ùP% �Cè�åçæ � ã+��ÍÐù à£ß �£ô ß#à � í Íøâ¬ù�ô�è
C ß Õ£è6C?è�åçæ£ÍÐô ß â¬æ�è�â�å#è�ôyË£ÌÎã�å ß ùÎùjâÎæ£Íõù � ã
�:Õ�èâ¬Í�C ß â¬æ�è+â�â¬æ ß C?è�åçæ£ÍÐô ß ùÎË ß ô à ã�ôuâÎæ£Íõù � ã+�:Õzè�ô à � í è±ù ß â3ã�úW� ß ú�ã�Ì ß Ó � ã
�£ù#Õ:ÍÒ% ß % � ã
�£ù�â¬æ�è+â

C�"£ù âÅ� ßcà ã�ô ß � ß ú�ã�Ì ß â¬æ ß ��ÍÐ÷ ß ô � ã
�yå#è�ôÿ� ß Ë£Ìüã
å ß ùÎù ß#à %W�Cè�åçæ£C?è�åçæ£ÍÐô ß å*è�ôyË,ÌÎã�å ß ùüùjã�ô£Ï íã�ô ß � ã+�Yè�âcâÎÍLC ß % 
�ß ùÎè í âÎæ�è�â�è � ã+�uÍõù3ùÎåçæ ßáà "£Ï ß#à ÕFÍÐúHâ¬æ ß â¬Í�C ß�@ æ ß ôYâÎæ ß � ã+�gùüâçè�Ìüâ¬ù3ÍÐùë6ô£ã @ ô:% 
�ß ù ß è�ÌÎåçæ±ú�ã�Ì�è(ùÎåçæ ßáà "£ÏõÍÐô$�Kã�úzè�ÏõÏ-��Íø÷ ß ô � ã+�£ùP%�ò7æ ß Ì ß ÍÐù�ã�ú�â ß ô�è(Ì ßO{ " ß ùüâìã�úo� ß Íõô	�ã�Ë,âÎÍLC?è�Ï�Íõô à£ß ��ô ß#à å#ÌüÍÐâ ß ÌÎÍõè	%eò7æ£Íõù�Ë£è�Ë ß ÌÈÍÐùÈô£ã�âjâ¬æ ß å*è�ù ß % 
Yß ã�ô£Ï í à£ß C?è�ô à ùüåçæ ß#à "£ÏõÍÐô$�ã�úDè�ÏõÏ � ã+�£ùáÕ�ÍÐúFË-ã�ùüùÎÍ��£Ï ß ��Í¹% ß %�ô£ã à£ß è à Ó ÏÐã
åçë6ùJ��%

�ß âçè�Ïõë4è1�-ã+"
â�è3ùüâ¬è�â¬ÍÐå�è�ÏL��ã�ÌÎÍøâ¬æ$CyÕ�Íøú:è�ÏÐÏ£Íõô,Ë$",â à è�â¬è�è�Ì ß ë�ô,ã @ ôE� ß ú�ã�Ì ß âÎæ ß è�ÏL��ã�ÌüÍÐâÎæ$Cùüâ¬è�ÌüâÎù&%tÊjôUã�ô
Ó ÏÐÍõô ß è�Ï���ã�ÌÎÍøâ¬æ$C è�ÏõÏõã @ ù�è)Ë�è�Ì â4ã�ú�ÍÐô£Ë$",â à è�âçè�âÎãÌ� ß ë6ô£ã @ ô ß ÷ ß ô à "£ÌÎÍÐô$�ÌD",ô£ô£Íõô	�Jã�úFâ¬æ ß è�ÏL��ã�ÌÎÍÐâÎæ$Cÿ%�ÊìâÈè�ô í â¬ÍLC ß Õ�è�ô�ã�ô
ÓóÏõÍõô ß è�ÏL��ã�ÌÎÍÐâÎæ$C è�ùÎùD"	C ß ùjâ¬æ£è�âjâÎæ ß ��ÍÐ÷ ß ô
{ 6�E��G!2|*�=�+3�|���!2$���4��-|2E����1�-& E��}��:�&+E��=�0|0��� 3��%$'��4�~�C��1&�~�/ R
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ÍÐô£Ë$",â à è�âçè è�Ì ß å#ã
C?Ë£Ï ß â ß %9Ê>Ì ß è�å	â¬ÍÐ÷ ß è�ÏL��ã�ÌÎÍøâ¬æ$C à£ß ùÎåáÌÎÍL� ß ù�æ£ã @ Ì ß è�åáâÎÍÐ÷ ß è1� ß ô�â�� ß æ�è*÷ ß ù&.Íøâ ßÄ� Ë ß åáâ¬ù�âÎæ ß�@ ã�ÌüÏ à Ìüã+"£ô à ��Í¹% ß %eÍõô£Ë	",â à è�âçè}�7â¬ãE� ß åçæ£è�ô$� ßáà Õ:è�ô à ÍÐâjÌ ß è�åáâÎù�Íõô�ù ß ô,ù ß ã�úåçæ£è�ô$��ÍÐô$�¤ÍÐâ¬ùOCsÍõô àG@ Íøâ¬æEÌ ß ùÎË ß å	âjâÎã¤âÎæ ß ù ß åçæ£è�ô$� ß ù&%
Êñ� ß ô�â�ÍÐùHè�ôJãI÷ ß Ì Ót"£ù ßáà â ß ÌDCÿ%KA ô?âÎæ ß åáã�ô�â ßÄ� â�ã�ú:âÎæ£ÍõùCË�è�Ë ß ÌáÕ @�ß "£ô à£ß ÌÎùüâ¬è�ô à è
� ß ô�â¬ù�è�ùÏÐã�ô$��ÓóÏõÍø÷ ß#à åáã+C?Ë	",âçè�âÎÍõã�ô£è�Ï:ù í ù â ß Csù#Õ @ æ£Íõåçæ�æ�è*÷ ß ��ã�è�Ïõù�è�ô à{à£ß å#Í à£ß è
"
â¬ã�ô£ã
C?ã+",ùÎÏ í @ æ£Íõåçæè�åáâ¬ÍÐã�ô£ù(â¬ã)âçè�ë ß ÍÐô�â¬æ ß å&"£ÌüÌ ß ô�â ùüÍÐâD"�è�â¬ÍÐã�ôYâÎãxCJè � Í�C?Í 0 ß Ë£Ìüã+��Ì ß ùÎùKâÎã @ è�Ì à ÍÐâÎùè��ã�è�Ïõù&%{ÊÈù

@�ß æ�è*÷ ß(à ã�ô ß è
��ãI÷ ß Õ @�ß å*è�ôEâçè�Ïõë±è1�-ã+"
âeè
� ß ô�âÎùÅCsÍõô à Õ£è
��ã+",â7âÎæ ß @ ã�ÌÎÏ à è�Ìüã+"£ô à Õ�è
�-ã
",âè1� ß ô�â¬ùcú ßáß ÏõÍÐô$��ùcè�ô à Íõô�â ß ô6âÎÍõã�ô,ù&%¤ä ",ÏÐâ¬Í Ó è
� ß ô�â�ù í ù â ß C ��ä�Ê ð �ÈÍõù3è�ô ß ô6÷�ÍÐÌÎã�ô$C ß ô�â @ æ ß Ì ßè1� ß ô�â¬ùeÏõÍø÷ ß Õ£å#ã+C6C�"£ô,Íõå*è+â ß è�ô à åáã�ÏõÏõè
�-ã�Ì¬è�â ß %
ò7æ ß Ë,ÌÎã+��ÌÎè
C6C?ÍÐô$��Ïõè�ô$�+"£è
� ß ð ÿ HuÍÐùìè�ô�ã
� � ß å	âüÓ ã�ÌÎÍ ß ô�â ß#à Õ
ú�ã�Ì#CJè�Ï5Õ�è�ô à ��ÌÎè�Ë£æ£ÍÐå*è�Ï�Ï è�ô�Ó

�
"�è
� ß ú�ã�ÌJùüË ß å#Í��£å*è�âÎÍõã�ôBè�ô àþà£ß ùÎåáÌÎÍõË
â¬Íõã�ôþã�ú3å#ã
C?Ë£Ï ß��hß ÷ ß ô�â Ó à ÌüÍÐ÷ ß ôz�0Ì ß è�åáâÎÍÐ÷ ß �?ù í ù â ß C?ùZ û�ÏLCyÑ�[Ò% ð ÍÐô£å ß ÑIÔ�ÒM½,Õ ð ÿ HlÍõùeè�ô£A ò�ö7Ó ò>ù âçè�ô à è�Ì à z�â¬æ ß Ï è�ùüâeÌ ß ÷
ÍÐùÎÍÐã�ô{ÍÐùeå#è�ÏõÏ ß#à ð ÿ H�Ó Ö�×�×�×Z ðp%øÑI×�×
[Ò%hò7æ ß Ïõè�ô$�+"£è
� ß æ�è�ùE�£Ìüã�è à Ë�ã�ùÎùüÍL�£ÍÐÏõÍÐâÎÍ ß ùKã�úñ"£ù ß Z ûcÏ�C±Ö�[�ÕCú�ÌÎã
C â¬ÌÎè à ÍÐâÎÍõã�ô£è�Ï�ã�ô ß ùÏÐÍõë ß åáã+C6C�"£ô£ÍÐå*è�âÎÍõã�ôuË£Ìüã�â¬ã�å#ã�ÏÐùE�¹v ð äYÕav�� � ð Õ�ö�äyò ð Õ ñ ÏL" ß â¬ã�ã�â¬æ-��ã�Ìcâ ß Ï ß å#ã+C6C�"£ô,Íõå*è ÓâÎÍõã�ô?ùÎã�ú�â @ è�Ì ß �Ò/eã�ë6Í è�ùI��Ì#C @ è�Ì ß � ß ÷ ß ô±â¬ã @ ã�ÌÎëZ��ã @ C?ã à£ß ÏÐÏõÍÐô$�%Z û î [Ò%9òFãKã+"£ÌHë�ô,ã @ Ï ß#à � ß Õð ÿ HYæ�è�ù�ô£ã�âÎ� ß#ß ô ",ù ß#à â¬ã à£ß ÷ ß ÏÐã�ËyÌ ß è�åáâ¬Íø÷ ß ùÎåçæ ß#à "£ÏÐÍõô$�?è�Ï���ã�ÌÎÍøâ¬æ$Csù&%
A ô1ù ß å	â¬ÍÐã�ô�Ö
Õ�è­Ë�è�Ì âEã�ú ð ÿ H ùüâ¬è�ô à è�Ì à Íõù�Ë£Ì ß ù ß ô�â ß#à % A ô1ù ß å	â¬ÍÐã�ô�,
Õ @�ßYà£ß ùÎåáÌÎÍL� ßâÎæ£Ì ßáß ð ÿ H C�"£Ïøâ¬Í Ó è
� ß ô�â9ùÎåçæ ß#à "£ÏÐÍõô$�(ù í ù â ß Csù&%�ò7æ ß ��ÌüùüâHã�ô ß ÍÐùCè3ô£è�ÍÐ÷ ß Í�C?Ë,Ï ß C ß ô�â¬è�â¬ÍÐã�ô4ã�ú

��Ì ß#ßáà í è�Ï���ã�ÌüÍÐâ¬æ	C @ Íøâ¬æ(èOCJè�ùüâ ß Ìzè
� ß ô6âzÍÐô3ùüâçè+â¬ÍõåDùÎåçæ ßáà "£ÏõÍÐô$�$%�ò7æ ß ù ß å#ã�ô à ã�ô ß ÍÐùzè�Ì ß è�å	â¬Íø÷ ß÷ ß ÌüùÎÍõã�ô?ã�ú-â¬æ ß Ë£Ì ß ÷�Íõã
"£ùCù í ùüâ ß Cÿ%KAóâHùÎæ£ã @ ùCâ¬æ�è�âHÌ ß è�å	â¬ÍÐ÷ ß ù í ùüâ ß Csù�å#è�ôE� ß�ß è�ùüÍõÏ í à£ß ùÎåáÌÎÍL� ß#àÍÐô ð ÿ HÏ%Cò7æ ß Ï è�ù â?ã�ô ß Ë£Ì ß ù ß ô�â ßáà ù í ùüâ ß C ùÎË ß å#Í�� ß ù±èSC�",ÏÐâ¬Í Ó è
� ß ô�â¤Ì ß è�åáâÎÍÐ÷ ß ùÎåçæ ßáà "£ÏÐÍõô$�ù í ùüâ ß C @ ÍÐâÎæ£ã+",âcècCJè�ù â ß Ì�è
� ß ô�â3%Kä{è�åçæ£ÍÐô ß è
� ß ô�â¬ùcå#ã
CEC�",ô£Íõå#è�â ß è
C?ã�ô$�Jâ¬æ ß Csù ß Ïø÷ ß ùcÍõôâÎæ ß ù í ùüâ ß Cÿ% ð ß åáâÎÍõã�ôG2¤å#ã�ô£å#Ï�" à£ß ùjè�ô à ��Íø÷ ß ù�Í à£ß è�ùìú�ã�Ììú�"£ÌüâÎæ ß Ì�Ì ß ù ß è�ÌÎåçæ:%

` k�\`_

ð ÿ H­ù í ùüâ ß CÄåáã�ô£ùÎÍÐùüâÎù�ã�úHè
� ß ô�â¬ù#Õ-Í¹% ß %jË£ÌÎã�å ß ùÎù ß ùcÌD"£ô,ô£Íõô$�JÍõô{Ë£è�Ì¬è�ÏÐÏ ß Ï¹% ñ ß æ�è*÷
ÍÐã+"£Ì�ã�ú ß è�åçæË,ÌÎã�å ß ùüù�Íõù7ùÎË ß åáÍ�� ßáà � í è�ô ß�� â ß ô à£ß#à ùüâ¬è�â ß C?è�åçæ£Íõô ß %�ò7æ ß ù í ô�â¬è �yß ô�â¬Íøâ¬Í ß ù7Ì ß Ï è�â ß#à âÎã¤âÎæ ßË£è�Ë ß Ì�è�Ì ßeà£ß ùüå#ÌÎÍ�� ßáà Íõô¤â¬æ ß �U�+",Ì ß Ñ+%9Êñ� ß ô�â¬ù�å#ã+C6C�"£ô£ÍÐå*è�â ß è
C?ã�ô$�câ¬æ ß C?ù ß ÏÐ÷ ß ù7è�ô àE@ Íøâ¬æù í ùüâ ß C ß ô�÷�ÍõÌÎã�ô$C ß ô�â(÷�ÍõèEåáã�ô£å ß Ë,â�ã�úìùüÍL��ô£è�ÏõùP% Êñ� ß ô6âÎùKè�Ì ß ã+� � ß åáâ¬ùP%JÊjôYã+� � ß åáâ Ó ã�ÌüÍ ß ô6â ß#àè�Ë£Ë£ÌÎã�è�åçæ�å#è�ôÿ� ß "£ù ß#à %
A ô ð ÿ HCÕ�âÎæ ß Ì ß ÍÐù�ô£ã���Ïõã
��è�Ï à è+âçè	%9ò7æ,Íõù�è�Ë£Ë£Ìüã�è�åçæ±Ì ßw{ "£ÍõÌ ß ùHâ¬æ�è�âHÍÐô,ú�ã�ÌDC?è�âÎÍõã�ô?� ß â @�ß#ß ôË,ÌÎã�å ß ùüù ß ù#Õ:ã�Ì�� ß â @�ß#ß ôtË£ÌÎã�å ß ùÎù ß ùcè�ô à â¬æ ß(ß ô�÷�ÍõÌüã�ô$C ß ô�â*Õ-C�",ùüâÎ� ß ù ß ô6â @ ÍÐâÎæ�ùüÍL��ô�è�Ïõùeè�ô àã�Ë,â¬ÍÐã�ô�è�ÏjùÎÍL��ô�è�ÏÈË£è�Ì¬è
C ß â ß Ìüù&% ð Í���ô�è�ÏÐù±è�Ì ß ù ß ô6â�è�ù í ô£åçæ£ÌÎã�ô£ã+"£ùüÏ í Õjâ¬æ�è�âEÍÐù#Õ�â¬æ ß ù ß ô à Íõô$�Ë,ÌÎã�å ß ùüùFåáã�ô�â¬ÍÐôB" ß ù ß��
ß åP",â¬ÍÐô$� @ ÍÐâ¬æ,ã+",â @ è�ÍÐâÎÍõô$�ìú�ã�Ì:è�ôKè�åçë�ô,ã @ Ï ß#à �
C ß ô6âzú�Ìüã+C�âÎæ ß Ì ß å ß Íø÷
ÍÐô$�Ë,ÌÎã�å ß ùüù&%
��ÌÎã�å ß ùÎù ß ù Íõô ð ÿ H²å*è�ôs� ß åáÌ ß è�â ßáà è�âKù í ùüâ ß C ù âçè�Ì â*Õ9ã�Ì�å*è�ô[� ß å#Ì ß è�â ßáà è�ô à â ß Ì#C?Í Óô£è�â ßáà)à í ô�è
CsÍõå#è�ÏõÏ í è�âjÌD"£ô�âÎÍLC ß %eä�ã�Ì ß âÎæ�è�ô)ã�ô ß ÍÐô£ùüâ¬è�ô£å ß ã�úCèsË£ÌÎã�å ß ùÎùÈå#è�ô ßÄ� ÍÐùüâ&%Î�Cè�åçæÍÐô£ùüâ¬è�ô£å ß æ�è�ùeè�"£ô£Í { " ß Ë,ÌÎã�å ß ùüù�Í à£ß ô6âÎÍ�� ß Ì��Ò�ÏA à �Ä%Cò7æ£ÍõùOC?è�ë ß ù�ÍÐâ7Ë�ã�ùÎùüÍL�£Ï ß â¬ã ù ß ô à ùÎÍ���ô�è�ÏÐùâÎã¤Íõô à Íø÷�Í à "�è�Ï�Íõô,ùüâçè�ô£å ß ùjã�úDè Ë£ÌÎã�å ß ùÎùP%
A ôtâ¬æ ß ú�ã�ÏÐÏõã @ Íõô	� ð ÿ H­ù í ùüâ ß Csù#Õ @�ß "£ù ß è �$"£ÍÐÏÐâ Ó Íõô à è�âçè±â í Ë ß å#è�ÏõÏ ß#à Ë�ã @�ß ÌÎù ß â3%¤ò7æ ßã�ô£Ï í ÏõÍÐâ ß ÌÎè�Ï�ú�ã�Ìcè�Ë-ã @�ß ÌÎù ß â�ùÎã�Ì â3Íõù ß C?Ë
â í Õ @ æ£ÍõåçæuÌ ß Ë£Ì ß ù ß ô�â¬ù�èEË�ã @�ß ÌÎù ß â�å#ã�ô�âçè�Íõô£ÍÐô$�±ô£ã

ß Ï ß C ß ô6âÎù&%±ò7æ ß ú�ã�ÏÐÏõã @ Íõô$��ã�Ë ß Ì¬è�âÎã�ÌÎù(è�Ì ß è*÷�è�ÍõÏõè
�£Ï ß ú�ã�Ì(èyË�ã @�ß ÌÎù ß â à è�âçè�â í Ë ß .cg � ��â ß ù â¬ù
Ñ�*
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ß+�9�
process syntax 1(1)

START
Here the process starts.

1
CONNECTOR
In− or Out−connectors can be used
instead of lines between symbols.

idle
STATE
An agent stays in state until
a recognisable signal comes.

s(p)
RECEIVE OF SIGNAL
If signal S comes, it is consumed.
optional: parameters (values coming
with the signal is saved to variable P)

s(p)
PRIORITY INPUT
The incoming signal S is consumed,
even it is not first in the signal front.

s
SIGNAL SAVE
If signal S comes, it is saved
in the signal front till the next state.

k>0
ENABLING CONDITION
transition is started if the condition is true
(no signal is needed)

s(p) to sender
via channel1

SEND SIGNAL
Signal S is sent.
optional: (P) parameters,
TO: specification of receiver,
VIA: specification of route

’reset values’ TASK
textual algorithms (can be informal)

k>0
DECISION
condition is valued and one
branch is chosen (can be informal)

update MACRO CALL

STOP
stop the process

F ÍL�	%ìÑ+. ð ÿ H�ù í ô6â¬è �yß ô�âÎÍÐâ¬Í ß ùP%
ÍÐújètå ß Ìüâ¬è�ÍõôU÷�è�ÏL" ß Íõù?C ß C�� ß Ì ã�újâÎæ ß Ë-ã @�ß Ìüù ß â?ã�Ì ô£ã�âÄ�	ÕÅg � d��W�0ÍÐô£å#Ï�" à£ß ù¤è)÷�è�Ï�" ß ÍõôlâÎæ ßË�ã @�ß Ìüù ß âÄ�	Õ ¶ ���p� à£ß Ï ß â ß ù(è C ß C�� ß ÌcÍõôuè�Ë�ã @�ß ÌÎù ß âÄ� Õ �L� �B¼ �ie ��â¬æ ß ôÇ"$C�� ß Ì3ã�ú ß Ï ß C ß ô�â¬ù3ÍÐôâ¬æ ß Ë-ã @�ß Ìüù ß â��	ÕÏ�¹fµ�}�è�0Ì ß âJ",ÌÎô£ùcã�ô ß ã�ú�â¬æ ß4ß Ï ß C ß ô�â¬ù�ÍÐô{â¬æ ß Ë-ã @�ß Ìüù ß â#Õ�ÍÐâjå*è�ôx� ß ùüË ß å#Í�� ß#à
@ æ£ÍÐåçæ�ã�ô ß â¬æ ß í è�Ì ß ÍLCsË£ÏõÍÐå#ÍÐâÎÏ í ôÇ"$C�� ß Ì ß#à �Ä%

â k�\`_ a9nGe)b�vYXxw*o*rÌË aaÍyaF_9b�f a
A ô�âÎæ£Íõù�ù ß åáâÎÍõã�ô @�ßKà£ß ùÎå#ÌüÍL� ß âÎæ£Ì ßáß ð ÿ H�ùÎåçæ ßáà "£ÏÐÍõô$�sù í ùüâ ß Csù&%OA ô�è�ÏõÏ:âÎæ£Ì ßáß ù í ùüâ ß C?ùáÕ ß è�åçæ
C?è�åçæ£Íõô ß æ£è�ùFÍøâ¬ù9C?è�åçæ£Íõô ß è1� ß ô�â3%Fò7æ ß è
� ß ô�âFùÎåçæ ßáà "£Ï ß ùDâÎæ ß ��ÍÐ÷ ß ô � ã+�,ù&% ÿ "£ÌÎÍÐô$��Ë£ÌÎã�å ß ùÎùÎÍÐô$�è � ã+�:ÕDô,ã�ã�âÎæ ß Ì�è�å	â¬Íõã�ô£ùKè�Ì ß âçè�ë ß ô[� í â¬æ ß è
� ß ô�â3%±ò7æ ß è�ÏL��ã�ÌÎÍøâ¬æ$C ã�úìùüåçæ ß#à ",ÏõÍõô	�{ÍõùcâÎæ ßùÎÍ�C?Ë,Ï ß ù â�ã�ô ß ÍÐô3âÎæ ß Ì ß è�Ï�â¬Í�C ß .:â¬æ ß ��Ìüùüâ�Ë-ã�ùÎùÎÍ��£Ï ß � ã
��ÍÐù�åçæ£ã�ù ß ô:% 
Yß å*è�ô(å*è�ÏÐÏ�â¬æ ß è�ÏL��ã�ÌüÍÐâÎæ$C
¼ hJ��� ¶
� %

ò7æ ß Ì ß ÍÐù?ô£ãYô ß ��ã�â¬Íõè�â¬ÍÐô$� � ß â @�ßáß ô¨C?è�åçæ£Íõô ß è1� ß ô�â¬ùP%²ò7æ ß âÎÍLC ß æ£ã�ÌÎÍ 0 ã�ôhÍõù 0 ß ÌÎãdzeÍÐâ
C ß è�ô£ùìâÎæ�è�â � ã+�£ùeè�Ì ß ô£ã�âeùÎåçæ ß#à "£Ï ß#à Íõô�â¬ã â¬æ ß ú�"
âJ"£Ì ß %
A ô)â¬æ ß ��ÌÎù â�â @ ã�ù í ùüâ ß C?ùáÕ @�ß C?è�ë ß "£ù ß ã�úHè±å#ã�ô,å ß Ë
âcã�úIC?è�ùüâ ß Ìcè
� ß ô�â3%cò7æ ß CJè�ù â ß Ìè
� ß ô�â à ã ß ù�ô£ã�â�ùüåçæ ß#à "£Ï ß è�ô í � ã
�£ù&%KAóâ9ù ß Ì ÷ ß ù�è�ùCè�Ë	"$�£ÏõÍÐå��£Ïõè�åçëÇ�-ã�è�Ì à ú�ã�ÌKC?è�åçæ£ÍÐô ß è
� ß ô�â¬ùP%ò7æ ß Ì ß Íõù�ô£ã à ÍÐÌ ß å	âzå#ã+C6C�"£ô,Íõå*è+â¬Íõã�ôcåçæ�è�ô£ô ß Ï}� ß â @�ßáß ô�C?è�åçæ£ÍÐô ß è
� ß ô�â¬ùFz�è�ÏõÏ�å#ã+C6C�"£ô£ÍÐå*è�âÎÍõã�ôåçæ�è�ô,ô ß ÏÐùjè�Ì ß � ß â @�ßáß ôtè?C?è�åçæ£ÍÐô ß è
� ß ô6âjè�ô à âÎæ ß CJè�ùüâ ß Ìeè
� ß ô�â&%
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ÈJi
j � _	Xp_U]�Ê n>Ê�¨�`Hô	��¦#]ql�V�óÁ]t_�¨ _&¨�` Y^X5nÇ_$`9R±XÏVW`al _
ò7æ ß ù í ù â ß C Íõù7ã�ôG�U�+"£Ì ß ùjÖ¤è�ô à ,	%

Ê CJè�åçæ,Íõô ß è
� ß ô�âÈùüâçè�Ìüâ¬ùjÍõôyâ¬æ ß ù âçè�â ß õ�f
hÄ� ¥ ­ %ÎAóâ @ è�Íøâ¬ùeú�ã�ÌÈè�ÏõÏzÍõô£Ë	",â à è�âçè,Õ-Í¹% ß %eè�ÏÐÏ
� ã
�£ùKâ¬ãx� ß Ë£Ìüã
å ß ùüù ß#à ��� �  ��D�Ä% 
 æ ß ôUâÎæ ß ùÎÍ���ô�è�ÏÅg �
­ ¥B� � �  ���å#ã+C ß ùáÕ9â¬æ ß CJè�åçæ,Íõô ß è1� ß ô�âù âçè�Ì â�ùüåçæ ß#à "£ÏõÍÐô$�$% F ã�Ì ß è�åçæc��ÍÐ÷ ß ô � ã+�:Õ�ÍÐâHè�ùüë6ù�â¬æ ß C?è�ùüâ ß ÌHè
� ß ô�â*Õ @ æ ß âÎæ ß Ì�ÍÐâ¬ùI� ß ú�ã�Ì ß Ó � ã+�£ùè�Ì ßìà ã�ô ß ��ùÎÍL��ô�è�Ïêfµ���&��%�ò7æ ß Ì ß ùÎË�ã�ô£ù ß å*è�ô?� ß � ���Fã�Ì �ê� ú�ã�Ì ß è�åçæ?� ß ú�ã�Ì ß Ó � ã+�:%�Aóú�è�ÏõÏ�è�ô,ù @�ß ÌÎù
@�ß Ì ß � ���	Õ:â¬æ ß � ã
�gÍÐùcË£ÌÎã�å ß ùÎù ß#à %¤ò�ãyË,ÌÎã�å ß ùüùKè � ã+� C ß è�ô,ù�â¬ã à£ß Ï ß â ß â¬æ ß � ã+�tú�ÌÎã
C � ã+�£ùáÕâÎã¤ù ß âjèKâÎÍLC ß Ì#Õ,è�ô à Õ�è+ú�â ß Ì�â¬æ ß â¬Í�C ß Ì ßÄ� Ë,ÍõÌ¬è+â¬Íõã�ô:Õ
âÎã?è�ô£ô£ã+"£ô,å ß â¬ã â¬æ ß CJè�ù â ß Ì�è
� ß ô�â7âÎæ�è�ââÎæ ß � ã+�yÍõù���ô£ÍÐùÎæ ßáà ��ùÎÍ���ô�è�Ï ¶B�µ� �D�Ä%
Aóú�è�ô í ã�ú-â¬æ ß è�ô£ù @�ß ÌÎù @ è�ù �ê� Õ�âÎæ ß ô ß�� â � ã+�sÍõùCâ ß ùüâ ß#à %ÏAóúzè�ÏõÏ � ã+�£ù @�ß Ì ß Ë£ÌÎã�å ß ùÎù ß#à Õ,âÎæ ß

C?è�åçæ£ÍÐô ß è1� ß ô�â ß ô à ù&%IAóúFè�ô í � ã+�£ùìå#è�ô£ô£ã�â�� ß Ë£ÌÎã�å ß ùÎù ßáà ��� ß å*è
",ù ß ã�úzÍøâ¬ù � ß ú�ã�Ì ß Ó � ã+�£ùJ�	Õ
âÎæ ß
C?è�åçæ£ÍÐô ß è
� ß ô�â @ è�Íøâ¬ù7ú�ã�Ì7ã�ô ß âÎÍLC ß "£ô£Íøâ*Õ�è�ô à âÎæ ß ôEâ ß ùüâ¬ùeè�ÏÐÏ�â¬æ ß � ã
�£ùeè
��è�ÍÐô:%

ò7æ ß CJè�ùüâ ß ÌHè
� ß ô�â�ùüâ¬è�ÌüâÎù�ÍÐô¤âÎæ ß ùüâçè+â ß g ¶ �L��%pAóâ @ è�Íøâ¬ù�ú�ã�ÌCùÎÍ���ô�è�ÏÐùÅfµ����è�ô à ¶B�µ� ��% ð ÍL��ô�è�Ï
fµ���7Ì ßw{ " ß ùüâÎù7è { " ß Ì í â¬ã3â¬æ ß ù ß â�ã�úê��ô£Íõùüæ ß#à � ã+�£ùñ� ¶B�µ� ��� �  ��D�Ä%pAóú:âÎæ ß ��ÍÐ÷ ß ô � ã+�?ÍõùÏ��ô£ÍÐùÎæ ßáà ÕâÎæ ß ùÎÍL��ô�è�Ï � ���4ÍÐù¤ù ß ô�âsâ¬ãtâ¬æ ß ù ß ô à£ß Ì#Õ�ã�â¬æ ß Ì @ ÍÐù ß â¬æ ß ùÎÍ���ô�è�Ï �ê� Íõù ù ß ô�âsâ¬ãtâ¬æ ß ù ß ô à£ß Ì&%ð ÍL��ô�è�Ï ¶B�µ� ��",Ë à è+â ß ù ¶B�µ� ��� �  ���%

Yß ù ßáß â¬æ ßKà ÍÐù¬è à ÷�è�ô�â¬è
� ß ùjã�ú�â¬æ,Íõùeù í ùüâ ß CÄÍÐô�â @ ãEè�Ì ß è�ù&% F ÍõÌüùüâ#Õ�âÎæ ß ù í ù â ß C ÍÐùÈÍõô ß=� ÓåáÍ ß ô6â#Õ$� ß å*è1"£ù ß Íøâ�âÎÌ¬è*÷ ß ÌÎù ß ùeè4ù ß âìã�ú � ã+�£ù�âÎã�� ßÈà ã�ô ß è1��è�ÍõôJè�ô à è
��è�Íõô:%pAóú�è � ã+�±å*è�ô�ùüâçè�Ìüâè+âjâÎÍLC ß � Õ�Íøâ¬ù�CJè�åçæ£Íõô ß è
� ß ô�â @ ÍÐÏõÏzè�ùüëEâÎæ ß CJè�ù â ß ÌÈè
� ß ô�âcè�âeÏ ß è�ù â � âÎÍLC ß ùáÕ @ æ ß âÎæ ß ÌÈâÎæ ß

� ã
�tå*è�ôtù âçè�Ì â3% ð ß åáã�ô à Õo� ß æ£èI÷�ÍÐã+"£Ì�ã�úIC?è�åçæ£ÍÐô ß è
� ß ô�â¬ù�ÍÐù�ô£ã�â�å#Ï ß è�Ì#Õ¡� ß å*è
",ù ß ÍÐâÈùD"£Ë,Ë£ÏõÍ ß ù
@ ã�Ìüëgã�ú�â¬æ ß C?è�ùüâ ß Ì�è
� ß ô6â @ æ ß ôUè�ùÎë6ÍÐô$� � ß ú�ã�Ì ß Ó � ã+�£ù(ã�ô ß � í ã�ô ß % ñ ã�â¬æ à ÍõùÎè à ÷�è�ô�âçè
� ß ùè�Ì ß ùÎã�Ïø÷ ßáà ÍÐôEâÎæ ß ô ß�� âeù í ù â ß Cÿ%�A ô{è à,à ÍÐâÎÍõã�ô:Õ�â¬æ ß ù ß å#ã�ô à ù í ùüâ ß C Íõù ß ÷ ß ô�Ì ß è�åáâ¬Íø÷ ß %

ÈJi/h � `9X5Êê_U]��W`�n>Ê�¨�`Hô	��¦q]#l�V�óÁ]t_&¨ _�¨�` Y X5nB_	`aR±XÏV�`al�_
ò7æ ß ù í ù â ß C Íõù7ã�ôG�U�+"£Ì ß ù�2?è�ô à ('%

Ê C?è�åçæ£ÍÐô ß è
� ß ô�â�ù âçè�Ì â¬ùFÍõôKâÎæ ß ù âçè�â ß g ¶ �L��%�Aóâ @ è�ÍÐâ¬ù�ú�ã�ÌDùüÍL��ô£è�Ïõù � ��õ � �  #Õ�è�ô à � �   ¶B�µ� ��%ð ÍL��ô�è�Ï � ��õ � �  s��ú�Ìüã+C â¬æ ßYß ô6÷�ÍÐÌÎã�ô$C ß ô�â��yè�ô,ô£ã+"£ô£å ß ùtè­ô ß�@ � ã+� � �Jâ¬ã � ß Ë£ÌÎã�å ß ùÎù ß#à %
/jè
C ß ù�ã�úCÍøâ¬ùÎ� ß ú�ã�Ì ß Ó � ã+�£ù?�z +�#�jè�Ì ß ù ß ô�âcâ¬ã?â¬æ ß C?è�ùüâ ß ÌÈè
� ß ô�â&%cò7æ ß Ì ß ùÎË�ã�ô£ù ß Íõù°f
�i� ¶B�µ� �ã�Ì	õ�f
gi��%9ò7æ ß ùüÍL��ô£è�Ïaf
�i� ¶B�µ� �IC ß è�ô£ùCâ¬æ�è+âìè�ÏÐÏU��ÍÐ÷ ß ôc� ß ú�ã�Ì ß Ó � ã+�£ùHæ�è*÷ ß è�ÏõÌ ß è à í � ß#ß ô à ã�ô ß Õè�ô à âÎæ ß � ã+�yå*è�ôÿ� ß Ë,ÌÎã�å ß ùüù ßáà %�ò7æ ß ùÎÍ���ô�è�Ï?õ�f
gi�:C ß è�ô£ù7â¬æ£è�â�ùÎã+C ß � ß ú�ã�Ì ß Ó � ã+�,ùÊ� � ��õ  +�#�
@�ß Ì ß ô,ã�âsË£ÌÎã�å ß ùÎù ßáà í ß â3%­ò7æ ß C?è�åçæ£Íõô ß è
� ß ô�â @ ÍÐÏõÏ�� ß è�ô£ô£ã
"£ô£å ßáà ÷�Í è�� �   ¶B�µ� � @ æ ß ôè�ô í ã�ú�â¬æ ß ù ß � ã+�£ù3ÍÐù à ã�ô ß %sò7æ ß ù ß âKã�úW� ß ú�ã�Ì ß Ó � ã
�£ù3Íõù "£Ë à è�â ß#à � � ã+�£ù(è�ÏÐÌ ß è à í à ã�ô ß è�Ì ßà,ß Ï ß â ßáà �	Õ�è�ô à âÎæ ß � ã+�EÍõù7ù¬è*÷ ß#à âÎã	� �  �� ��âÎæ ß ù ß âjã�ú � ã+�,ù�âÎã°� ß3à ã�ô ß ��%

ð Í���ô�è�Ï8� �   ¶B�µ� �jú�Ìüã+C âÎæ ß CJè�ùüâ ß Ìcè
� ß ô�âKè�ô£ô£ã+"£ô,å ß ùcâÎæ�è�â(è�ô£ã�â¬æ ß Ì CJè�åçæ,Íõô ß æ�è�ù���ô
ÓÍÐùÎæ ßáà è � ã+� ¶ �Ä%Èò7æ ß ùüÍL��ô£è�ÏFÍÐùjù ß ô�âcâ¬ãJè�ÏõÏ9C?è�åçæ£ÍÐô ß è
� ß ô�â¬ù�ë6ô£ã @ ôx� í â¬æ ß C?è�ù â ß ÌÈè
� ß ô6â&%ÊjÏõÏ � ã+�£ùìú�ÌÎã
C â¬æ ß ù ß â}� �  ���è�Ì ß â ß ù â ßáà ÍÐô±â¬æ ß ù¬è1C ßñ@ è í .�Íøú�â¬æ ß ��ô£ÍÐùÎæ ßáà � ã+� @ è�ù7âÎæ ß Ï è�ù â
C ß Cè� ß Ìcã�ú � ß ú�ã�Ì ß Ó � ã+�£ù3ã�ú�è�ô í � ã+�Ád�� Õ:â¬æ ß ôYâÎæ ß � ã+�Ád��ÈÍÐùcË£ÌÎã�å ß ùÎù ß#à %sòFãyË£Ìüã
å ß ùÎù(è � ã+�
C ß è�ô£ùeâÎã à,ß Ï ß â ß â¬æ ß � ã+�Eú�ÌÎã
C � ã+�£ùáÕ�âÎã?ù ß âÈè¤âÎÍLC ß ÌáÕ�è�ô à Õ�è�ú�â ß Ì7â¬æ ß âÎÍLC ß Ì ß�� Ë£ÍÐÌ¬è�âÎÍõã�ô�Õ£â¬ãè�ô£ô£ã+"£ô,å ß â¬ã â¬æ ß C?è�ùüâ ß Ì�è
� ß ô�â�â¬æ�è�â�âÎæ ß � ã+�EÍõù���ô£ÍÐùÎæ ßáà ��ùÎÍ���ô�è�Ï�� �   ¶B�µ� �D�Ä%

ò7æ ß C?è�ù â ß Ì?è
� ß ô�â¬ù±ù âçè�Ì â¬ù±ÍÐô;â¬æ ß ùüâ¬è�â ß g ¶ �L��%¾Aóâ @ è�Íøâ¬ùsú�ã�ÌJùüÍL��ô�è�ÏõùG�n����� ¶B�µ� �	Õ7è�ô à
� �   ¶B�µ� �	ÕÇ��ã�â¬æJú�Ìüã+C CJè�åçæ£Íõô ß è
� ß ô�â¬ù&% ð ÍL��ô�è�Ïa�!����� ¶B�µ� �CÌ ßw{ " ß ùüâ¬ù�è3â ß ùüâ7ã�ú:ù ß âìã�ú � ã+�£ù��J�	Õ
@ æ ß â¬æ ß ÌÈâÎæ ß í è�Ì ß è�ÏÐÌ ß è à í à ã�ô ß ã�Ìeô£ã�â3% F ÍÐÌÎù â*Õ�â¬æ ß �ÏA à ã�ú�ù ß ô à£ß Ì°�5è6CJè�åçæ£Íõô ß è
� ß ô�âÄ�eÍÐù
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process master 1(1)

Static scheduling
with the master agent

MASTER AGENT

donejobs := (. false .)

idle

ask(p)

donejobs(p)

yes to sender

−

no to sender

done(p)

donejobs(p):=true

true false

F Í��$%CÖ'. ð âçè�âÎÍõåcùÎåçæ ß#à "£ÏÐÍõô$� @ ÍÐâÎæ�â¬æ ß C?è�ùüâ ß Ì�è
� ß ô�â3.�ä�Ê � Ä An/Î�O%
ù¬è*÷ ß#à âÎã�� �ê� õ � ��ù ß âHã�ú-ë6ô£ã @ ô�C?è�åçæ£ÍÐô ß è
� ß ô�â¬ù��Ä% ð ß åáã�ô à Õ
è�ÏÐÏ'��ô£ÍÐùÎæ ßáà � ã
�£ù2���9è�Ì ß7à£ß Ï ß â ß#àú�ÌÎã
C^âÎæ ß ��Íø÷ ß ôUù ß â¤ã�ú � ã+�,ù&% Aóú�â¬æ ß ù ß â��J��Ì ß CJè�Íõô£ù ß CsË,â í Õ9âÎæ ß ùÎÍ���ô�è�Ïñf
�i� ¶B�µ� �(Íõù4ù ß ô�ââ¬ã±âÎæ ß ù ß ô à£ß Ì#Õzã�âÎæ ß Ì @ Íõù ß â¬æ ß ùüÍL��ô�è�Ï#õ�f
gi� @ ÍÐâ¬æ)âÎæ ß ù ß â3ã�úCÌ ß C?è�Íõô ßáà � ã+�£ù�ÍÐùÈù ß ô�â3â¬ãJâÎæ ßù ß ô à£ß Ì&%

ð ÍL��ô�è�ÏB� �   ¶B�µ� �Cú�ÌÎã+C èèC?è�åçæ£ÍÐô ß è
� ß ô�â7è�ô£ô,ã+"£ô£å ß ùìâ¬æ£è�âìâ¬æ,Íõù C?è�åçæ£ÍÐô ß æ£è�ù ��ô£ÍÐùÎæ ßáà è
� ã+���Ä%�ò7æ ß � ã+���jÍÐùcè à£à,ß#à â¬ã±â¬æ ß ù ß â(ã�úI��ô,ÍõùÎæ ß#à � ã+�£ù����Ä%(ò7æ ß ô:Õzâ¬æ ß ùÎÍL��ô�è�Ï*� �   ¶B�µ� �jÍÐùÌ ß ù ß ô6âeâ¬ãsè�ÏÐÏ:ë6ô£ã @ ô£C?è�åçæ£ÍÐô ß è
� ß ô6âÎù&%

ÈJi/È � `9X5Êê_U]�� ` n>Ê�¨�`Hô	��¦#]ql�V�óÁ]t_�¨�T��Î_¨X Y X5nB_	`9R±XÏVW`al _
ò7æ ß ù í ù â ß C ÍÐù7ã�ô �U�+"£Ì ß ½'%

ò7æ ß C?è�ùüâ ß Ì4è1� ß ô�â ÍÐô�â¬æ ß Ë£Ì ß ÷
ÍÐã+"£ù ùüåçæ ß#à ",ÏõÍõô	�tù í ùüâ ß CrC?è�ÍÐô6â¬è�Íõô,ùKè�� à è�âçè
�£è�ù ß ú)ã�ú
��ô£ÍÐùÎæ ßáà � ã+�£ù è�ô à è�� à è�â¬è
��è�ù ß úuã�ú�C?è�åçæ£Íõô ß è
� ß ô6âÎù ÍõôlâÎæ ß ù í ù â ß Cÿ% 
 æ ß ôhè � ã+� @ è�ù
��ô£ÍÐùÎæ ßáà ÕHè�ô­è�ô£ô,ã+"£ô£å ß C ß ô�â @ è�ù ù ß ô�â âÎãuè�ÏõÏIC?è�åçæ£Íõô ß è
� ß ô6âÎù&%SA ôlâ¬æ ß ù í ùüâ ß C @ Íøâ¬æ£ã+"
âèEC?è�ù â ß ÌÈè
� ß ô6â#Õ ß è�åçæxCJè�åçæ£Íõô ß è
� ß ô�â�C?è�Íõô�âçè�Íõô£ù�ÍÐâÎùÈã @ ô à è+âçè
��è�ù ß ùÈã�ú � ã+�£ùÈè�ô à ë6ô£ã @ ô
C?è�åçæ£Íõô ß è1� ß ô�â¬ù��0Ë�ã @�ß ÌÎù ß âE� �ê� õ � �Ä% b ã+�£ù�è�ÏõÌ ß è à í ��ô£Íõùüæ ß#à � í è�ô í è
� ß ô�âKè�Ì ß ùÎèI÷ ß#à ÍÐôÍÐâÎù�Ë-ã @�ß ÌÎù ß â�� � �  ���% b ã+�,ùeâÎãE� ß3à ã�ô ß � í â¬æ ß è
� ß ô6âjè�Ì ß ùÎè*÷ ß#à Íõôªõ � �  ���% ñ ß ú�ã�Ì ß Ó � ã+�,ù�âÎã
� ßsà ã�ô ß � í è�ô£ã�âÎæ ß Ì3ë6ô£ã @ ôlè1� ß ô�â�è�Ì ß ùÎè*÷ ß#à Íõô¦h � �  ���% ñ ß ú�ã�Ì ß Ó � ã
�£ù�â¬ãG� ßsà ã�ô ß � í è�ô
"£ô£ë6ô£ã @ ô{è
� ß ô�âjè�Ì ß ùÎè*÷ ß#à Íõô ¥ � �  ���%

Ö
Ñ
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process machine 1(1)
Static scheduling
with the master agent

MACHINE AGENT

warm_up

input_jobs(jobs)

i:=0

i:=i+1;

i<=length(jobs)

empty(jobs)

set(now+1,wait)

idle

wait

j:=0

j:=j+1

j>length(jobs(i)!Prevjobs)

ask(take(jobs(i)!Prevjobs,j))

solving

no

1

yes

2

set(NOW + jobs(i)!Dur,
dojob)

working

1

2

working

dojob

done(i)

jobs:=del(i,jobs)

false

falsetrue

true

false

true

F Í��$%Ï,	. ð âçè�âÎÍõåcùÎåçæ ß#à "£ÏÐÍõô$� @ Íøâ¬æEâ¬æ ß C?è�ùüâ ß Ì�è
� ß ô�â3.�ä�Ê ð ò�� � %
ÊÈôyè
� ß ô�âeÍõô�â¬æ£ÍÐù7ù í ùüâ ß C å*è�ô�ùÎè í è
�-ã
",âjè°��ÍÐ÷ ß ô � ã
�yã�ô ß ã�úFâÎæ ß ù ß âÎæ£Ì ßáß ùüâçè+â ß C ß ô�âÎù&.âÎæ ß � ã+�)ÍÐù�CsÍõô ß è�ô à ÍÐâÈÍõù à ã�ô ß ��ÍÐâÈÍõù�ÍÐô)ÍÐâÎù�� � �  ��D�	Õ�â¬æ ß � ã+�{Íõù�CsÍõô ß è�ô à ÍøâÈÍÐù�ô£ã�â à ã�ô ßí ß â��0Íøâ7Íõù7ÍÐôyÍøâ¬ù�õ � �  ��D�	Õ£è�ô à â¬æ ß � ã+�EÍõù7ô,ã�â�C?ÍÐô ß %

 æ ß ôEè�ô�è
� ß ô�â7ùüâ¬è�ÌüâÎù#Õ£Íøâ�ù ß ô à ù7ùüÍL��ô£è�Ï9eU���i� � âÎã è4Ì¬è�ô à ã+C è
� ß ô�â3% F ã�Ì�âÎæ ß ��Ìüùüâ�è1� ß ô�âÍÐôlâ¬æ ß ù í ùüâ ß C�Õ�âÎæ ß â¬Í�C ß Ì�g � gi� ��gi����h ß�� Ë£ÍõÌ ß ùP%´Aóúeâ¬æ ß ùÎÍL��ô�è�Ï�Ì ß è�åçæ ß ùsè�ô£ã�âÎæ ß Ì4è
� ß ô�â#ÕHÍøâÌ ß Ë£ÏÐÍ ß ù @ Íøâ¬æyâ¬æ ß ùÎÍ���ô�è�Ï*õ ���Ld � ���7è�ô à ù¬è*÷ ß ù�ÍÐâÎùÅ�IA à %ìò7æ ß ô ßP@ è
� ß ô�â�è�ÏõùÎãsù¬è*÷ ß ùÈâÎæ ß �ÏA àã�ú�âÎæ ß Ì ß Ë£ÏõÍ ß Ì ��CJè�å#ÌÎã ¥ ­	¶ f
�!� � � "£Ë à è�â ß ùñ� �ê� õ � �Ä% ñ í âÎæ£ÍõùáÕ
â¬æ ß ô ßP@ è
� ß ô�â�ÍÐùìå#Ïõè�ùÎù ß#à â¬ãâÎæ ß å#ã
CEC�",ô£Íõå#è�â¬ÍÐô$�Kù í ù â ß C %�/jã @ ÍÐâ�å*è�ôyè�ùüëJã�âÎæ ß Ììë6ô£ã @ ô�è
� ß ô6âÎù�è
��ã+",âìâÎæ ß ÍÐÌ�C ß è�ô£ÍÐô$�ã�ú���ÍÐ÷ ß ô � ã+�£ùP%=�Cè�åçæ±C?è�åçæ£Íõô ß è
� ß ô6âEæ£è�ù±ã�ô£Ï í Ë£è�ÌüâÎÍ è�ÏeÍõô,ú�ã�ÌDC?è�â¬ÍÐã�ôBè1�-ã+"
â±â¬æ ßÌ@ ã�ÌüÏ à

�0è
� ß ô6âÎù#Õ � ã+�£ùJ��ÌÎã+",ô à �0è�â7â¬æ ß ÷ ß Ì í ùüâçè�Ìüâ*Õ�Íøâ�ë6ô£ã @ ùjã�ô,Ï í ã�ô ß ã�â¬æ ß Ì�è
� ß ô6â���%
ò7æ ß C?è�Íõôhè
� ß ô�â3� ùsù âçè�â ß ÍÐù å*è�ÏÐÏ ßáà g ¶ �L��%¦A ô­â¬æ ß ù âçè�â ß Õ�âÎæ ß ù ß ùüÍL��ô�è�Ïõù è�Ì ßEß�� Ë ß åáâ ß#à .

eU���i� � Õ � ��õ � �  #ÕOfµ���+Õ ¶B�µ� �	ÕDè�ô à õ�f
gi��%�ò7æ ß ùüÍL��ô£è�Ï�eU���i� � å#ã+C ß ù�ú�ÌÎã+C^è�ô ßP@ è
� ß ô�âFzCâÎæ ßõ ���Ld � ���WC ß ùüù¬è
� ß Íõù7ù ß ô�âÅ��è�åçë-%
ò7æ ß ùÎÍ���ô�è�Ï � ��õ � �  �å#ã
C ß ùCú�Ìüã+C âÎæ ß�ß ô�÷�ÍõÌüã�ô$C ß ô�â3%Cä�è�å#Ìüã°�&f � � � �  Cù¬è*÷ ß ù�è���ÍÐ÷ ß ô � ã+�

� ��â¬ãNõ � �  ��9è�ô à å#Ïõè�ùÎùüÍ�� ß ùHÍøâ¬ùK� ß ú�ã�Ì ß Ó � ã+�£ù�â¬ã�� � �  ��	ÕUh � �  ��	Õ6è�ô à ¥ � �  ���%�Aóú:è�ÏÐÏ	� ß ú�ã�Ì ß Ó � ã+�£ùè�Ì ß ��ô£ÍÐùÎæ ßáà Õ£â¬æ ß ��Íø÷ ß ô � ã+�Eå#è�ô � ß3à ã�ô ß âÎã
ã$%
ò7æ ß ùÎÍ���ô�è�Ï:fµ���ìåáã+C ß ù9ú�ÌÎã
CNè�ô£ã�â¬æ ß Ì�è1� ß ô�â @ ÍÐâÎæ â¬æ£Ì ß#ß Ë�è�ÌÎè
C ß â ß ÌÎù&.8� �  �� � ã+�:� ùCô�è
C ß � Õõpe � �Ò�ÏA à ã�ú£è
� ß ô6âFÌ ßO{ " ß ù â¬Íõô	�Èâ¬æ ß � ã+�-� Õ�è�ô à �ê� � � � ��ù ß âDã�ú$�ÏA à ù @ æ ß Ì ß â¬æ£ÍÐùFùüÍL��ô�è�Ï6è�ÏõÌ ß è à í

@ è�ùJ��%ÏAóú�è�ôsè
� ß ô�âCÌ ß å ß ÍÐ÷�Íõô	��fµ����æ�è�ù9âÎæ ß � ã+�¤Íõôf� � �  ��	Õ�ÍøâCÌ ß Ë,ÏõÍ ß ù @ ÍÐâÎæ â¬æ ß ùÎÍ���ô�è�Ï ¶B�µ� ���0ô£ã
Ö�Ö
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process master 1(1)

Reactive scheduling
with the master agent

MASTER AGENT

idle

test_done(js)

known:=incl(sender,known);
i:=1;

empty(js)

i<=length(fj)

js:=del(take(fj,i),js);
i:=i+1; wait(js)

−

all_done

job_done(j)

fj:=incl(j,fj);
i:=1;

i<=length(known)

sender =
take(known,i)

job_done(j)
to take(known,i)

i:=i+1

−

false

true

false

true

true

false

true

false

F ÍL�	%K2$. � ß è�å	â¬ÍÐ÷ ß ùÎåçæ ßáà "£ÏõÍÐô$� @ ÍÐâ¬æ�âÎæ ß CJè�ù â ß Ìjè1� ß ô�â3.HäyÊ � Ä An/ñ�O%
C?è�âÎâ ß Ì @ æ£ãEæ�è�ù���ô£Íõùüæ ß#à âÎæ ß � ã+�-�Ä%�AóúCâ¬æ ß � ã+�uÍõù�ÍÐô õ � �  ��	Õ�â¬æ ß è1� ß ô�â3Ì ß Ë£ÏõÍ ß ù @ Íøâ¬æ)âÎæ ßùÎÍ���ô�è�Ï õ�f
gi�zâ¬æ�è�â�C ß è�ô£ùjâÎæ�è�âcÍøâ @ ÍÐÏõÏzÏ ß âÈâÎæ ß è
� ß ô�âPõpe � ë6ô£ã @z@ æ ß ôtâ¬æ ß � ã
�)ÍõùÅ��ô£Íõùüæ ß#à %
A ô£��ã�âÎæ�å#è�ù ß ù#Õ�â¬æ ß Ì ß Ë£Ï í ÍÐù�ù ß ô�âjâ¬ã¤â¬æ ß è
� ß ô6â�õpe � Õ�ô£ã�â�âÎãsâÎæ ß ù ß ô à,ß ÌjâÎæ�è�âeå*è�ô£� ß ã�ô£Ï íà ÍÐùüâ¬ÌüÍL�$"
â¬Íõô	�±â¬æ ß ùÎÍ���ô�è�ÏÅfµ���4è
Csã�ô$�yÍÐâ¬ùcë6ô£ã @ ôUè1� ß ô�â¬ùP%±Ê à,à ÍÐâÎÍõã�ô�è�ÏõÏ í Õ-âÎæ ß è1� ß ô�âEõpe � ÍÐùè à£à,ß#à â¬ã â¬æ ß ù ß â�� �ê� õ � %

ò7æ ß � ã+�Uå*è�ô � ß è�ÏÐùÎãtÍõô¨h � �  ���%SAóâ°C ß è�ô£ùKâÎæ�è�â â¬æ ß è
� ß ô�â¤ÍÐù è�Ïõùüã @ è�ÍÐâ¬ÍÐô$�{ú�ã�Ì�â¬æ£ÍÐù
� ã+�)âÎãÿ� ß ��ô£ÍÐùÎæ ßáà %�A ôtâ¬æ ß å#è�ù ß Õ�â¬æ ß ùüÍL��ô�è�ÏOfµ���KÍõù�Í�CEC ß#à Íõè�â ß Ï í Ì ß ù ß ô à â¬ã�â¬æ ß è1� ß ô�âNõÌ ß ùÎË�ã�ô£ùüÍL�£Ï ß ú�ã�ÌCâÎæ ß � ã
�:%Dò7æ ß Ï è�ù âHå*è�ù ß Íõù�âÎæ�è�âCâ¬æ ß è
� ß ô�â à ã ß ùHô£ã�â�ë6ô£ã @ è�ô í â¬æ£ÍÐô$�Kè1�-ã+"
ââ¬æ ß � ã+�0z6âÎæ ß CJè�åáÌÎã ¶ gL����h�g;  fµ���ìÍõùCå*è�ÏÐÏ ßáà %Dò7æ ß è
� ß ô�âìè à,à£ß#à ÍÐâ¬ùI�ÏA à â¬ã3â¬æ ß ù ß â �ê� � � � è�ô àÌ ß ù ß ô6âeâ¬æ ß ùüÍL��ô£è�ÏIfµ���jâ¬ãsè
� ß ô6âÎù7â¬æ�è�âjè�Ì ß ÍõôÌ� �ê� õ � �$",âeô£ã�â�ÍÐô �ê� � � � %

ò7æ ß ùüÍL��ô£è�Ï ¶B�µ� �zè�ô£ô£ã+"£ô,å ß ù�â¬æ�è+âDè � ã+�3ú�ÌÎã+C � � ã+�£ù�Íõùo��ô£ÍÐùÎæ ßáà %pA ô�CJè�å#ÌÎãÊ��h � � � õ � hJ�â¬æ ß è
� ß ô�â3â¬ÌÎÍ ß ùcâ¬ãG��ô à è � ã
�YÍÐôæõ � �  �� @ ÍÐâ¬æYè�ÏÐÏ9ÍÐâÎùÊ� ß ú�ã�Ì ß Ó � ã+�£ù ��ô£ÍÐùÎæ ßáà è�ô à ùüåçæ ß#à ",Ï ßâ¬æ ß � ã+� �0ù ßáß â¬æ ß ùüÍL��ô�è�Ï*� �   ¶B�µ� �jÍõôtÌ ß è�åáâÎÍÐ÷ ß ùüåçæ ß#à "£ÏõÍÐô$� @ ÍÐâ¬æ)âÎæ ß C?è�ùüâ ß Ì3è
� ß ô�âÄ��%Kò7æ ßù ß â¬ù}� � �  ��	Õ:h � �  ��7è�ô à õ � �  ���è�Ì ß "£Ë à è�â ß#à %
Aóúìâ¬æ ß ùüÍL��ô�è�ÏJõ�f
gi�Håáã+C ß ù#ÕDè � ã
�Yú�ÌÎã
C ¥ � �  ��cæ£è�ù(ú�ã
"£ô à Íøâ¬ù(è
� ß ô�â3%�ò7æ ß ù ß â¬ù�h � �  ��è�ô à ¥ � �  ��ìè�Ì ß "£Ë à è�â ßáà %
ò7æ ß Ïõè�ùüâHâ¬ÌÎè�ô£ùüÍÐâ¬ÍÐã�ô¤ú�ÌÎã+CNâÎæ ß ù âçè�â ß g ¶ �L�CÍÐùI� í è�ô ß ô�è
�,ÏõÍõô	��åáã�ô à Íøâ¬Íõã�ô:.�AóúK¥ � �  ���ÍÐù�ô£ã�âß CsË,â í Õ6âÎæ ß è
� ß ô6â�âÎÌÎÍ ß ù9â¬ã3ÏÐã
å#è�â ß � ã+�,ù�Íõô â¬æ£ÍÐù�ù ß âW� í ù ß ô à Íõô$�3â¬æ ß ùüÍL��ô�è�Ï9fµ�����
õpe � Íõù ßw{ "�è�Ï

Ö
,



�����;�<����ÔË�M�z�>���-�9�S���<�1���!×+�/ß+�������3���A�����%×AÓ��

process machine 1(1)
Reactive scheduling
with the master agent

MACHINE AGENT

idle

new_job(nj)

bj:=nj!bj

test_done(bj)

wait_for_resp

wait(new_bj)

nj!bj:=new_bj;
jobs:=incl(nj,jobs);

idle

all_done

set(NOW+cj!dur,
finished)

working_2

* finished

idle

*

job_done(dj)

i:=1

i<=length(jobs)

cj:=take(i,jobs);
del(dj,cj!bj);

empty(cj!bj)

jobs:=del(cj,jobs)

set(NOW+cj!dur, finished)

working

* finished

done(cj)

i:=i+1

update(jobs)

−

true

true

false

false

F ÍL�	%I('. � ß è�å	â¬ÍÐ÷ ß ùÎåçæ ßáà "£ÏõÍÐô$� @ ÍÐâ¬æ�âÎæ ß CJè�ù â ß Ì�è
� ß ô�â&.�äyÊ ð ò�� � %
âÎãJÍøâ¬ùÅ�ÏA à �7âÎã?Íøâ¬ù�ë6ô£ã @ ôtè
� ß ô�â¬ù&%��Fã�ùüùÎÍL�,Ï ß Ì ß ùüË-ã�ô£ù ß ùcè�Ì ß ¶B�µ� �	Õmõ�f
gi�0Õ�ã�Ì�ô£ãJÌ ß ùÎË�ã�ô£ù ß Õ�ÍÐúâÎæ ß Ì ß Ï ß ÷�è�ô�âjè
� ß ô�â @ è�ù�ô£ã�â�ú�ã+",ô à %

ï y q?rtnÅw�Xta9oáq?r


Yß æ�è*÷ ß Ë,Ì ß ù ß ô�â ßáà è @ è í ÍÐô @ æ£ÍÐåçæ ð ÿ H å#è�ô¨� ß "£ù ßáà Íõô²è�Ì ß èlã�ú3ùüåçæ ß#à "£ÏõÍÐô$�$%>ò7æ ßÏõè�ô$�+"£è
� ß ð ÿ HlÍõùeùD",ÍÐâçè1�£Ï ß ú�ã�Ì�ùÎË ß åáÍ���å#è�â¬ÍÐã�ô{ã�ú�Ì ß è�åáâÎÍÐ÷ ß ùÎåçæ ß#à "£ÏÐÍõô$�?ù í ùüâ ß Cÿ%jò7æ ß Ì ßÊ@�ß Ì ßâÎæ£Ì ßáß ù í ù â ß Csù9Ë£Ìüã�Ë�ã�ù ßáà Íõô3â¬æ ß Ë�è�Ë ß ÌP.�âÎæ ß ��ÌüùüâDã�ô ßW@ è�ùFùüâçè+â¬Íõåñ�0ô,ã�ô
Ó Ì ß è�å	â¬Íø÷ ß �zùÎåçæ ßáà "£ÏÐÍõô$�ù í ùüâ ß C�Õ @ æ ß Ì ß è�ÏõÏ�â¬æ ß ÍÐô£Ë$",â à è�âçè @�ß Ì ß ë6ô£ã @ ô[� ß ú�ã�Ì ß ùÎåçæ ß#à "£ÏÐÍõô$�	%4ò7æ ß è à ÷�è�ô�âçè1� ß ù3ã�úð ÿ H @�ß Ì ßuà£ß C?ã�ô£ùüâÎÌ¬è�â ß#à Íõô²ô ßÄ� âEâ @ ã;Ì ß è�å	â¬Íø÷ ß ù í ù â ß Csù&% � ßw{ " ß ùüâÎù�ã�ú�ô ß�@ � ã+�£ùEè�Ì ßÌ ß å ß ÍÐ÷ ß#àlà "£ÌÎÍÐô$�{èEùÎåçæ ß#à "£ÏÐÍõô$��Ë£ÌÎã�å ß ùÎù(Íõôuâ¬æ ß ù ß ù í ùüâ ß Csù&%�ò7æ ß ù ß å#ã�ô à ù í ùüâ ß C Íõô£åáÏL" à,ß ùâÎæ ß CJè�ùüâ ß Ì�è
� ß ô�âHâÎæ�è�â�åáã�ÏõÏ ß å	â¬ùCè�ô à¤à ÍÐùüâÎÌÎÍL�	",â ß ù�Ë$"$�£ÏÐÍõåìÍÐô,ú�ã�ÌDC?è�âÎÍõã�ô:%�ò7æ ß Ì ß è�å	â¬Íø÷ ß C�"£Ïøâ¬ÍøÓè1� ß ô�â�ù í ù â ß C å*è�ôyè�ÏÐùÎã @ ã�ÌÎë @ ÍÐâ¬æ,ã+",â�è�ô í CJè�ù â ß Ì7è
� ß ô6âFz @�ß æ�è*÷ ß ùÎæ£ã @ ôyÍÐâ�Íõô�ã+"£Ì�â¬æ£ÍÐÌ àù í ùüâ ß C %(ò7æ ß Ì ß è�Ì ß ã�ô£Ï í C?è�åçæ£ÍÐô ß è
� ß ô�â¬ùcÍõô�â¬æ£ÍÐù�ù í ùüâ ß CyÕzè�ô à âÎæ ß í å#ã�ÏÐÏ è
��ã�Ì¬è+â ß è
Csã�ô$�âÎæ ß Csù ß ÏÐ÷ ß ùjè�ô àyß�� â ß ô à âÎæ ß ÍÐÌ7Ïõã�å*è�Ï-ë�ô,ã @ Ï ß#à � ß è
��ã+",â � ã
�£ùeè�ô à ã�â¬æ ß Ìeè
� ß ô6âÎù&%
F "£ÌüâÎæ ß ÌsÌ ß ù ß è�ÌÎåçæþùüæ£ã+"£Ï à � ß è�Í�C ßáà è�âJô ß ��ã�âÎÍ è�âÎÍõô$� � ß â @�ß#ß ô¨CJè�åçæ,Íõô ß è
� ß ô6âÎù @ Íøâ¬æÌ ß ùüË ß åáâ¤â¬ãtã�Ë
â¬ÍLCsÍõù ß âÎæ ß ÍÐÌ4Ïõã�å*è�Ï�ë6ô£ã @ Ï ßáà � ß %YÊ à£à Íõô	�tã�újè{â¬ÍLC ß æ,ã�ÌÎÍ 0 ã�ôUÍÐôlùÎåçæ ßáà "£ÏÐÍõô$�ÍÐùcè�ÏÐùÎã�è±Ì ß Ï ß ÷�è�ô�âcú ß è�âD"£Ì ß ã�úHâÎæ ß ù ß Ì ß è�åáâ¬Íø÷ ß ù í ùüâ ß C?ùEZ ð CsÍ3[Ò%3ò7æ ß Ë£ÌÎã�Ë�ã�ù ß#à C�"£Ïøâ¬ÍøÓ è
� ß ô6â
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process machine 1(1)

idle
Reactive scheduling
without a master agent

MACHINE AGENT

new_job
(nj) hello ask(job,

who,not_to)

update_kn
(sender) job in

f_jobshello

job in
w_jobssave_job welcome

to senderset(NOW+10,
init_timer)

update_kn
(who) job in

r_jobs

idle update_kn
(who)

init done(job)
to who w:=get

(job,r_jobs) distrib_ask
wait(job)
to who

welcome init_timer

ask(job, who,
not_to) to wupdate_kn

(sender)

idle

idle

done(dj) not empty(u_jobs) wait(rj)

try_to_work locate_jobs r_jobs:=incl
((. rj,sender .),r_jobs);

u_jobs:=del
(rj,u_jobs);

idle

false

true
false

true

true

false

F ÍL�$%5½'. � ß è�åáâ¬Íø÷ ß ùÎåçæ ß#à "£ÏÐÍõô$� @ Íøâ¬æ£ã+"
âeè6C?è�ùüâ ß Ì�è
� ß ô�â3%
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¶F*�©�¬º¦�j8¯�«�¬�¸º¼�Àb©�²8¥Ä«lª{i/©�¦'j�¬�ª/¥kik°�¦�¥ ©'¯±¤)¨�¨�h²*8«�¬�¸V¥ i/«�¨�hl©'¥kª{j)¬�¥k»�©�¤�¦'¥ °�¤)h�ª/¥.¤o¥ ©Lj)´X¯º«�¦'¥k«�j�¬�¤)i-*)¼

îpüUò2öB#&l û]\�ðÂì³¯�©'¦�j8¯�«�¬º¸�ª�¥ ©'¨{í<ñ
��¬º«l¥ «�¤)h-¦�°ºikik©'¬-¥�«l¥k©�§ ¤)¬�¯rª/¥.¤o¥ ©¡j�´�¯�«�¦�¥ «lj�¬�¤)i�*<¤)ik©{¥ »�©·ª ¤)§�©Ä¤�ª]«l¬r¨�i/©5.8«�j�°ºª�©�²º¤)§�¨�hl©)¼p��¬º¨�°º¥
¥kik«l¨�h�©�¥¨ì�Õ�½ Õ�½�ÿÁGbÿ-íÄ«�ªÁ¨ºikj8¦�©�ª/ªk©'¯N¶F*­´�j�h�hlj�®L«�¬�¸�ñ

7�¼-��«�¬�¯Ð«l¬É¯�«�¦�¥ «�j)¬�¤)i-*P¥k»�©�¤)¨�¨�i/j�¨�ik«�¤�¥ ©�«l¥ ©'§ ´�j�i`¦�°�i/ik©�¬-¥�«l¥k©�§g¼ ´º¤�§¿©N®¡¤+*É¤)ª±¶F*
©�¬�¦'j7¯�«l¬�¸�¼��È¥k©�§ � ®Ä¤�ªL´�j)°�¬�¯X¼

� ¼LÀ�¤21�©V¥ »�©!º�i/ª/¥�§¿©'§�¶Ã©�iÄj)´b¥ i/«�¨�hl©'¥¨ì�»�©�i/© ÕUí¡¤)¬�¯�¤)¯�¯G«�¥Ä¥ j�¥ »º©<´�j)°�¬�¯G¨tj)ªk«l¥k«�j�¬d¼�üV©'¥
«l¥ ©'§ j�¬N¨Ãj�ªk«�¥ «�j)¬Ê¾º¼B��©�¤)¯�´�ikj)§ ¥k»�©�«�¥ ©�§�ª�¦�j�¬-¥ ©'¬-¥
º�ikª�¥E;¹¦.»�¤)ikªVª/¨t©'¦�«0º�©�¯H¶F*�¥k»�©
ªk©�¦'j�¬�¯g¥ ik«l¨�h�©�¥Á§�©�§�¶Ã©�i'¼�^{j�°G¸�©'¥gÿÁGFÐOÐ�òJÿ5¼

Äº¼LÀ]j¢¥ »�©<j�°7¥ ¨�°º¥�¸�j8©�ª±ÿÁGFÐUÐ�ò{ÿUB ¥ »�©V¥ »º«�ik¯±§�©�§r¶t©'i±ÿyG�ÿ�� ÿÁGUÐUÐ�ò{Gbÿ
Õ�¼½»K«�¦'¥k«�j�¬�¤)i-*¿«�ªÁ°�¨Ã¯�¤�¥k©�¯G®L«l¥k» ��¬�©�®�«l¥k©�§�ª¨ì³ª/©�©!º�¸�°�i/© � í

îÂ��Ë _À��`
��a
�Jb�
&%=����_ Í
��
��
	�(��4c�`���
 ��Ì�ð

d ³ ñ .Ø°�ª/©�ªJ´�j�i�©%¤)¦.»�º�hl© ì�¯�¤�¥ ¤<ª�¥ i/©%¤)§�í�¬�©'®Ê¯�«�¦�¥ «�j)¬�¤)i-*)½)®L»�«l¦.»¿ª/©�i-.)©�ª¡¤)ª{¤<¦'j�§�¨�ik©'ª�,
ªk«�j)¬g¥kj7j�hÂ¼JÀÁ»�«�ªL¯�¤�¥ ¤],�hlj7¦�¤)h�«�¥3*¿¤)h�hlj"®LªÁi/©�¨�i/©�ª/©�¬-¥V¦�j)¬�¥k©�²8¥�¶U*G¬�°�§r¶t©'ikªÅì�¨tj)ªk«l¥k«�j�¬ºªÄ¥ j
ªkj�°�i/¦�©<¥ ©5²7¥xí�¼

d ��j)iV¨�°�ik¨Ãj�ª/©�ª�j)´ÄÀ��Â´H®·©�¦%¤)¬�¨t©'ikª/«�ª/¥�¨�i/j7¯º°�¦�©'¯¹¯�«l¦'¥ «lj�¬�¤)i�*N¤�ª#¤9.�¤)h�°�¤)¶�h�©rªkj�°�i/¦�©
j)´bªk©�§¿¤)¬-¥ «l¦�i/©�hÅ¤o¥ «�j)¬�ª�¼���j�i¡¤r¸�i/j"®L«l¬�¸�¦'j�h�hl©�¦'¥k«�j�¬¿j)´b¯�j8¦�°�§�©�¬-¥ ª·¥ »�©'ik©V¦�j)°�h�¯­©y.�j�h².�©
¶�«�¸�¯�«�¦�¥ «lj�¬�¤)i�*±jB.�©�i�¥ «l§¿©�¼���¬�¥k»�«�ª�¨�»�¤�ªk©#®·©rª/»�j�°�hl¯�ª/¨t©�¤21Gi ¤�¥k»�©�i�¤)¶Ãj�°º¥ ^�b&WtÖ�×�dXÖ
\_W Õ ×�d ¥ »�¤�¬�¤�¶tj�°7¥L¨t©'ikªk«lª/¥k©�¬-¥�¯º«�¦'¥k«�j�¬�¤)i-*)¼
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d ³ ñ . ¤)hl¸�j�ik«�¥ »�§ì«�¥ ª/©�hl´J¦�¤)¬H¨�i/j_.8«l¯�©=ìÂ¤)ªK¤­ªk«�¯º©�©�Át©�¦�¥Áí�»�©'°�ik«lª/¥ «l¦r¥ ©'¦.»�¬�«0�8°º©�ªV¥ j±«l§�,
¨�i/jB.�©�¦�j�¬-¥ ©5²8¥�«l¬�¯�©5²G¦�i/©%¤�¥k«�j�¬g¤)¬�¯�¤)¬�¤�h0*8ªk«lª�¼

ô > ðKù ø%F ù ìNM í��÷ì­C�B»�GC	e�fÊë ï BVF O û ï$ð f ï ! ï C�B ê

üV©�¬�©'i ¤)hb¦�j�¬-¥k©�²8¥V«�¬º¯�©�²�¦�j)¬�¦�©'¨º¥ «lj�¬H§�°�ª�¥K¬�j�® ¶Ã©�¦�j)§¿©#§¿j�i/©#¦'h�©�¤)i�¼B.¡©�¦�¤)°�ªk©rj)´J¦�j�¬-¥k©�²8¥
«�¬º¯�©�²G«lªL¨t©'ikªk«lª/¥k©�¬-¥K¤�¬�¯�ª�¥.¤)¬º¯�¤)h�j)¬�©<ª/¥ i/°�¦'¥k°�ik©�½�¦�j�¬-¥ ©5²8¥�«�¥ ©�§�ªL¦%¤)¬º¬�j)¥�¶t©<i/©�¨�i/©�ªk©'¬-¥ ©�¯¾¤�ª
ªkj)§¿©�¨tj�ª/«l¥k«�j�¬�ª{«�¬`ªkj�°�i/¦�©K¥k©�²8¥%¼�ÀÁ»�«lª¡´�©%¤o¥ °�i/©K¦�j�¬ºªk«�¯º©�i ¤�¶�h0*�¯�«1Ád©'ikª·´�i/j�§ ik°�¬-¥ «l§¿©�¦�j�¬-¥k©�²8¥
¯�«l¦'¥ «lj�¬�¤)i�* ®L»�«l¦.»S¦�¤)¬ ¶Ã©¾°�¬�¶tj)°�¬�¯X¼ ñ j)¬�¥k©�²8¥�«�¬�¯�©5²Ò«l¥k©�§�ªG¤)ik©¾ik©'¨�ik©'ªk©'¬�¥k©�¯ ¤)ª±¥k©�ik§
«�¯º©�¬-¥ «²º�©�iÄª�¥ i/«�¬�¸�ª'¼���¯�©�¬-¥k«0º�©'ikªL¤)¬�¯­¥k©�i/§¿ªÁ¤�ik©<¤)ª/ªkj8¦�«Å¤o¥ ©�¯±«l¬`¥ ©5²8¥L«�¬�¯�©5²`®L»º«�¦.»Gªk©'i-.�©'ª�¤�ªÁ¤
h�©5²7«�¦�j)¬�¤�ªÄ®¡©'h�hµ¼

ÀÁ»�°�ª�½<¦�j)¬�¥k©�²8¥N«l¬�¯�©5²Ò§�°�ª/¥g¶Ã©Æ¶Ãj�°�¬º¯S¤)¬º¯Sh�©'¬�¸)¥k» j)´r¦�j�¬-¥k©�²8¥�«�¥ ©'§¿ªGªk«l¸�¬�«²º�¦%¤)¬-¥kh0*
¯�©�¥ ©�i/§¿«l¬�©�ªLª�¥ j�ik¤)¸�©V¦�j)ª/¥ ª'¼���j�i�¥ °�¬�¤�¥ ©'h0*�½7h�©'¬�¸)¥ »ºª�°º¨g¥kj=7k��¥k©�i/§¿ªLªk©'©�§?¥kj�¶Ã©<ªk°J#�¦'«�©�¬-¥�¼

g��+* ð�c- ih!�®�kj½�
�w��,

î¡üUò2öB#&l ûmlÃðùì³j)¬�©<«l¥ ©'§Ù«l¬=Õ],�¶Ãj�°�¬�¯G¦�j)¬�¥k©�²8¥�«�¬�¯�©5²�íVñ

ñ
ñ

Ð_D�CU¸]A C4I�J{GBI�C�Ðn�÷«{>4·�¯Ê·�C�Ï�G4¸
�{Ï4Ñ
ñ
ñ

µÉ»�©'¬=��°�©'i-*8«�¬º¸�j�¬K¸
©'¬�¸�«l¬�©�ª�¸l½�ª�¥ i/«�¬�¸hç�¸
ª�¥ ©%¤�§¿¸­¸
©'¬�¸�«�¬º©�ª6¸ ¸+®·j�iå1¬¸O¸+ik©'h�«�¤)¶�h0*&¸ ç�®L«lh�hÃik©�¥ °�i/¬�¤�ª
¤�ik©'ªk¨Ãj�¬�ªk©�¼JÀÁ»�«�ª�¤)¬�ª�®¡©'iLj
Ád©'ikªL¨Ãj�ªkª/«�¶�«lh�«l¥3*¢¥k»�¤�¥Á¥ »º©K®¡j�i/¯ ¸+©�¬º¸�«�¬�©'ª6¸�i/©�hÅ¤o¥ ©�ªùÿBõ]ö�û q õpoN¥kj
¥ »º©rj)¥k»�©�i�®¡j�i/¯�ª�¼�ÀÁ»�©�°�ª/©�iK»�¤+.)©�j�¶º¥ ¤)«�¬�©'¯�§�j�ik©�«�¬7´�j�ik§¿¤�¥ «lj�¬g¤)¬�¯N«lªK¤)¶ºh�©<¥ j¿´�j)ik§�°�h�¤�¥ ©
¶Ã©'¥k¥k©�i���°�©�i�*�¼

g��3� �u
q`��������rc����� ���w) ��>���c®
s`

�È¥�«�ªLj�¶F.8«�j�°�ªL¥ »�¤�¥�©y.�©'¬W7��],�¶Ãj�°�¬º¯�¦'j�¬-¥ ©�²8¥�«�¬�¯�©5²g§¿«l¸�»-¥�¨�ikj8¯�°�¦'©#¶�«l¸¿ª�¥ j�ik¤)¸�©�jB.�©�i/»�©%¤�¯X¼
6}«�¬�¸)°�«�ª�¥ «�¦�¤)h�h²*�½Jj�¬�h²*�´�©'®ì®·j�ik¯ºª­¤)i/©�¨Ãj�ªkª/«�¶�hl©g¥kj¹¶Ã©�ªk©'§`¤�¬�¥k«�¦�¤)h�h²*�«�¬-¥k©�ik¦'j�¬�¬�©'¦'¥k©�¯Ê®L«l¥k»
®·j�ik¯�ª·«�¬¿¯�«�ª�¥.¤)¬�¦'©�¸�i/©%¤�¥k©�i{¥ »�¤)¬�Äº¼�ý�j�®·©5.)©�i�½7¥ »�«lª·«lª¡¤ ��°�©'ª/¥k«�j�¬`´�j)i¡¤)¯º¯�«l¥k«�j�¬�¤�hº¥ ©'ª/¥ «l¬�¸�«l¬
ik©�¤)h}À��S©'¬U.8«likj�¬�§�©�¬-¥�¼

g���Ë �È��h!(?Z�Í ����
�%Ã���#�{ tb

/�©5²8¥V¸�j-¤)h]«�¬�¥k»�©�¨�i/j7¦'©�ª/ªVj)´J¦�j�¬-¥k©�²8¥<«�¬�¯º©�²�ik©�¯º°�¦'¥k«�j�¬H«lª�¥ »º©¢¤)h�¨�»�¤)¶t©�¥Ki/©�¯�°�¦�¥ «lj�¬X¼VÀÁ»�«lª
¦%¤�¬�¶Ã©<¤)¦.»�«l©5.�©'¯�¶F*±´�j�hlh�j�®L«�¬�¸rik©�ª�¥ i/«�¦'¥k«�j�¬ºª�ñ

d µÆj�ik¯�¤)¬�¯�¬�j�¬O,È®·j�ik¯�¦'j�¬�ª/«�¯�©'i ¤�¥k«�j�¬�¤�ªr¨�i/©�ªk©'¬-¥ ©�¯Ë«�¬f3 ³ » .���´ Ø@Ø 5µ¼ µÆj�i/¯�ª�¤)i/©`ªk©Á,
§¿¤)¬-¥ «l¦�¥k©�ik§�ª ìÏ®¡j�i/¯�ªxí·¤)¬�¯±¬�j�¬O,È®·j�ik¯�ªÄ¤)ik©K¶ºhÅ¤)¬�1�¥k©�ik§�ª!ì�ªk¨�¤�¦�©�ª'½�ªk©'¨�¤)i ¤o¥ j�i/ª�½7¥ ¤)¶�ª'½
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�½éXô�éwª6ª½°�¬±èå¯®¯®Ú0ªZá¢õÃèZßTS�ª�¨ Þ+á�¨­öÁ÷4è-¬�æ2¤#¬åè�°�¬åªFÜåèå¯®¯®Ú²á�ø ÚÛá=��è?¥�ß�ù�èZßÝ¬�Ú0èZä±Þ+ÙH ]æU¯Áß�èÍª ¯

©'¥ ¦+í�¼�µ¹j)ik¯�ª�¤)¬�¯g¬�j�¬O,È®·j�ik¯�ªLª�¥ ik«l¦'¥kh0*±¤�hl¥ ©'ik¬�¤o¥ ©âì�®·j�i/¯�«�ªÁ«l§¿§�©�¯º«Å¤�¥k©�h0*�´�j)h�h�j�®·©�¯G¶F*
¬�j�¬�,µ®¡j�i/¯{í�¼
ñ j�¬-¥ ©�²8¥V«l¬�¯�©5²�¦'j�¬-¥.¤)«l¬�ª�j)¬�h0*G®·j�ik¯�ªÖì³«Â¼
©�¼�¥k»�©�«li�«l¯�©�¬-¥ «²º�©�i/ªxí5¼�ÀÁ»�«lª�´�©%¤o¥ °�i/©r¦�j)¬�ªk«l¯�,
©�i ¤�¶�h0*±«l§¿¨ºikjB.�©'ªÁik©�ª/¨tj)¬�ªk©�ik©'h�©5.�¤)¬º¦5*�¼

d ��©'¯�°�¦'¥k«�j�¬Æ¤)¦.»�«l©5.)©�¯¹¶F* l ûyöÅöâò2ô�÷vu]û�%±ÿ�w%¼�6}©'§¿§¿¤­«�ªV¥ »º©�hl©�²7«�¦�¤)h�ikj8j)¥<j)´·«l¥kª!.)¤�ik«�j)°�ª
¯�©�i/«0.�¤�¥ ©'ªSìÏ´�j�i¢©�²º¤)§�¨�h�© ¸+¸�j�¸�«lª�hl©�§�§`¤N´�j�i"¸+¸�j8©�ª6¸�½1¸+®·©�¬-¥k¸�½1¸
¸�j)«�¬�¸�¸�½+©'¥ ¦+í�¼n��¬�ª�¥ ©�¤)¯Êj)´
¥ »�¤�¥K¯�©�i/«0.�¤�¥ ©'ª�½d¥k»�©�hl©�§�§`¤�®L«�hlh]¶Ã©�°�ª/©�¯¾«�¬N¦'j�¬-¥ ©5²7¥<«l¬�¯�©5²d¼Gý�j"®·©5.)©�i'½�¥k»�«�ª�h�j�ª/ªKj)´
«�¬º´�j�i/§`¤o¥ «�j)¬­§`¤+*¿®¡j�i/ªk©'¬�¥ »º©�i/©�ª/¨tj�¬ºªk©�ik©�hl©5.�¤)¬�¦y*�¼

d ��¸�¬�j�i/«�¬�¸#ª/¥ j)¨�,È®·j�ik¯ºªÄ¦�j�¬ºªk«�¯º©�i ¤o¥ «�j)¬X¼�´8¥kj�¨�,È®·j�i/¯­«�ª¡¤#®¡j)ik¯­®L«l¥k»­§�«�¬�«l§`¤)h7ªk©'§`¤)¬-¥k«�¦
§¿©�¤)¬�«�¬º¸�¼���j�iÁ©�²º¤)§�¨�hl©2¸+¥k»�©
¸�½<¸ ¤L¸l½<¸+«l¥6¸l½O¸�¥ »�¤�¥k¸�¼

�L©�¯º°�¦'¥k«�j�¬�j)´J¤)hl¨�»�¤)¶Ã©'¥�¦%¤)°ºªk©�ª�ik©�¯º°�¦'¥k«�j�¬�j)´�¦�j)¬�¥k©�²8¥K«l¬�¯�©5²N¤�ª�®·©�hlhµ¼ÁÀÁ»�©'ik©r®L«lh�h}¶Ã©#»�«l¸�»
¨ºikj�¶�¤�¶�«�hl«l¥3*¤ì�©5.)©�¬ »�«l¸�»�©'ig®L«�¥ »Òh�j�®�,�¶Ãj�°�¬�¯Ò«l¥k©�§�ªxí5½�¥ »�¤o¥�i/©Z��°�«�i/©�¯ «l¥ ©'§ ¤)¯�¯�«�¥ «lj�¬Ð®L«�h�h
¨ºikj8¯�°�¦�©`¯�°�¨�hl«�¦%¤o¥ ©�«l¥ ©'§¿ª�«�¬�¥ »�©`«�¬�¯�©5²Kó¾¥ »�¤o¥�«�ª�¬�j)¥�¤)h�hlj�®¡©'¯ ó¾¥k»8°ºªr¥ »�©`«l¥ ©'§Z®L«�hlh{¶Ã©
«l¸�¬�j�i/©�¯X¼

x y ð C ð ��B z �÷��{

d ��¬¿¥ »º©�´�°º¥k°�ik©L®¡©�¤)ik©L¸�j)«�¬�¸<¥ j�©�²º¤)§�«�¬�© Ö�acX[WYjk\ÏÖc\|�Ã×�}~��×)a9\�×)j ½�«µ¼+©)¼E¦'j�§¿¨ºh�©�²Å�8°º©�ik«l©�ª
¦�j�§�¶º«�¬�«l¬�¸�¨�¤)i�¥ «�¦'°�hÅ¤�iÄ¦�j�¬-¥k©�²8¥-,È¦�j�¬-¥ ©'¬-¥�§¿¤�¥ ¦.»d¼
î¡üUò2öB#&l û]�-ð

� �c����� �����R���9�4�E� � ����������� � �cÓ�Ò Ó�� �k������ÒcÓ��k��� � �IÓ���k������ÒcÓ��k��� � �IÓ��r�F� � � � �p���������(���c�P�

��©5�8°º©�ª/¥�j�¬o¸
ª�¥ ©�¤)§?©�¬º¸�«�¬�©7¸�§¿«l¸�»-¥Á¨�i/j7¯�°º¦�©�¸ (/©�¥�¨�ikj�¨º°�h�ª/«�j�¬O¸7j�iL©5.)©�¬]¸+h�«0��°�«�¯­´�°�©'h�¸�¼
d /�j�®Ä¤�¯�¤+*7ª'½X¤)hlhd¥ »º©#¨�i/©�ª/©�¬-¥ ©'¯Hª/¥ °LÁÆ«lªL°�¬�¯�©'i�ª/j)´Ï¥�®Ä¤�ik©�¯�©5.)©�h�j)¨�§¿©'¬-¥V¤)¬�¯g©�²8¥k©�¬�ª/«0.�©

¥ ©�ª�¥ «l¬�¸�¼

û B��JBBé�B ��B ìKíLB ï

3 ³ » .���´ Ø@Ø 5 ¹º¼�»ù.�j�i/ªå1¡Ì*Ã½#¹º¼dÍbj@1)j)ik¬�Ì*Ã½Oþ�¼�´7¬LÌ¤ fª/©�hÂñ���õ9%-ý����xò]ÿBûåý���õ]öB#&%±ûxÿxÿy÷�õ]ú��tûyô q õZý]ÿ
ò2ú;ý-�yú;ýOû-ü@÷àú)0��+õ9%��Hû-ü@ô
��ûyôS%y÷�û�p]ò
lU ¬'Bÿyô®ûyö ÿ�½�Í�ikj8¦)¼ ³ » .���´­¸ Ø@Ø ½ù´7¨�i/«�¬�¸�©'i
þJ©'ikh�¤)¸�½�7 Ø2Ø@Ø ½�¨�¨d¼&Ë��_, � Õ

3 ³ ñ : ��7�5 ñ ¼ ñ ¤�ik¨�«l¬�©'¥kj�½2�<¼K¯�©�:�j�i/«µ½2ü�¼ �Lj�§¿¤)¬�j�½A.�¼�.¡«l¸�«µñ¢¡ùú£�Áú��+õ9%yöâò2ô�÷�õ]ú��
� q ûxõ9%±ûyô�÷�øN¡F#�#&%±õZòOø q ô®õ¤¡ùóOô®õ]öâò2ô�÷�ø0¥�ó{û�%}'�îpü�#�ò2ú�ÿy÷�õ]ú�½ ³ ñ : Àbi ¤�¬�ª ¤)¦�¥ «lj�¬�ª
¤�¬�¯���¬7´�j�ik§¿¤�¥ «lj�¬=´O*8ª/¥k©�§�ª�½�þJj�hÂ¼�7 Ø ½�/�j�¼c7�½�¹�¤)¬�°�¤)i-* � ����7

3 �¡Ô»� � Ëc5 ü�¼ µ ¼���°�i/¬�¤)ª�½8ÀV¼�@¢¼�6�¤)¬�¯�¤�°�©�i'½�6�¼ :�¼�üVj�§�©6¼)½�´t¼+ÀV¼�»K°�§`¤�«�ª�ñ]� q û»p2õBøåò��Zó¦�
l²ò
%}'�#&%xõ��6l ûyö ÷àú q ó�öâò2ú���ÿ�'Bÿyô3ûyö øxõ]öÅöÅó�ú�÷�øåò2ô�÷�õ]ú�¼ ñ j�§�§�°�¬d¼ ³ ñ : Ä
�º½c7@7
ì�/�jB.Ã¼ í!7 Ø@� Ë7½ Ø ¾4Õ Ø Ë�7�¼

§ �ix�y?�F�F���c��x�y+��{c�c�©¨6¡cy+�
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3 .�×�6#6 Ø Ä95 ÀV¼ ñ ¼�.¡©'h�h�©'¥H¤�hµñ=ÿ«ò2ô�ò���õ]öB#&%±ûxÿxÿy÷�õ]úÊ÷àú¢ª�ó)l l«���Hû-ü@ô¬��ûyôS%y÷�û�p]ò
lE ¬'Bÿyô®ûyö ÿ�½
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¥k»�¤�¥V¥k»�©�¤)¯�.�¤)¬-¥.¤)¸)©�j)´·¥k»�«�ªV§�©'¥k»�j8¯�«lªK«l¥kªV°�¬�«².�©�i/ª ¤)hl«l¥3*)¼�ÀÁ»�©¢°�¬�«².�©�i/ª ¤)hl«l¥3*�©�¬�ª/°�ik©'ª�¥k»�¤�¥
¤�h�§�j�ª/¥K¤)¬F*�¦.»�¤�¬�¸�©�j)´J¥ »º©�§¿j8¯�©'h�¦%¤�¬H¶t©�¦'jB.�©�i/©�¯Æ¶U*N¤`¦.»�¤)¬º¸�©�j)´{§¿©�¥.¤)¯�¤�¥.¤¿®L«�¥ »�j)°º¥V¤
¬º©�¦�©'ªkª/«l¥3*G¥ j¢¦.»�¤)¬º¸�©<¨�ikj�¸)i ¤)§�ª�¼
µÉ»�¤�¥�¤)ik©`¥k»�©±¦�j)ª/¥ ª�j�´Á¥ »�«lª�§¿©�¥ »�j8¯:ËÉµÉ»�¤o¥�ªk»�j)°�h�¯�®·©±¨�¤+*¹´�j�i#¥ »�©­°º¬�«0.)©�ikªk¤)h�«�¥3*JË

µÉ»�¤�¥�¤)ik©V«�¥ ªL¯�«�ªk¤)¯�.�¤)¬-¥.¤�¸�©�ª�Ë
µÆ©�®L«�h�h]¤+.�j�«l¯¾¤)h�h]°�¬�¬�©'¦�©'ªkª ¤�i-*¾¯�©�¥.¤)«lh�ª�¼ ³ h�h�.�¤)hl°�©�ªV§¿¤+*�¶Ã©�¯�©'ik«0.)©�¯H´�ikj)§ ¯�©'ªk¦'ik«�¶Ã©�¯

ª�*8ª/¥ ©'§ §¿j8¯�©�h]¦.»�¤)ik¤)¦'¥k©�ik«lª/¥k«�¦�ª�¤)¬º¯¾´�i/j�§í¥k»�©�¶�¤)ª/«�¦�¦�j)¬�ª/¥kik°�¦�¥ «�j)¬�ª�¼¢ÀÁ»�©�´�j�hlh�j�®L«�¬�¸¿¥.¤)¶�hl©
ª/»�j�®LªK¥ »�©#¬�°�§�¶Ã©�i�j�´Jik©�¦'j�ik¯ºª�¥ »�¤o¥K»�¤+.�©#¥ j`¶Ã©�«l¬�ªk©'i/¥ ©'¯N«�¬-¥kj`ik©'ªk¨Ã©�¦�¥ «0.)©�¥.¤)¶ºh�©�ªL¥ j`ª/¥ j)ik©
¥k»�©<ª-*8ª/¥k©�§ §�j7¯�©'hd®L»�©'¬�°�ª/«�¬�¸¢¥ »º«�ªÁ§�©'¥ »ºj7¯Xñ

Ö�XÆâ g³× Þ â~ã�×ÍÚ)Ö Ö�XÆâ g³×Cä­×ÍÚ�b¬a Õ
å Uæ��×Êb:Û�ä­×ÍÚ�b¬a Õ a"×ÍÚ�b¬a Õ j å Uæ��×Êb:Û�ä­×ÍÚ�b¬a Õ a"×¦Ú�b¬a Õ j
ç W \ÏÖ è ��é eAb&W jk\Sj'Öcj2b:Û è �pé
ä­×)giXºÖc\ib­W ØEê è � é ë j�\SW�Ú�\ Õ ×)WtÖ �?ê è ��ì
× Ö%Ö�a9\Lâ	�}Ö�× è �Rí ç W \ÏÖ × Ö�Ö�a9\Lâ	��Ö%× è ��í
î X[gL�b× Ä ê è �Rí × Ö%Ö�a9\Lâ	�}Ö�× î X�g=��× Ä ê è ��í

Õ ê è �Rí Õ ê è ��í

ï�j�ª�¥Äj)´�i/©�¦'j�ik¯�ªÄ¤)ik©�ik©Z��°�«lik©'¯­´�j�i·ª�¥ j�i/«�¬�¸r¯�©�ª/¦�ik«l¨º¥ «lj�¬`j�´b¤�¥k¥kik«�¶º°º¥ ©'ª�½�¥ »�©'«�iqð�¤)hl°�©�ª¡¤)¬�¯
´�j)iL¤)ªkª/«�¸�¬�«l¬�¸®ð�¤)h�°�©'ªÄ¥ j�¤�¥/¥ ik«l¶�°º¥k©�ª�¼

�È¥Jik©5��°�«�i/©�ª{¤Kh�j)¥Ej)´dª�ñ8ª/¥ ©'§åik©'ªkj�°�i/¦�©'ªO(/°ºª/¥J¥ j<ª/¥kj�ik©Ä¥k»�«�ª�¬�°�§r¶t©'i�j)´di/©�¦'j�ik¯�ª'¼�òK°�©�i�ñ8«�¬�¸
¥k»�«�ª�¯�¤�¥ ¤¿ª�¥ ik°º¦'¥ °ºik©'ì�¨�ikj8¦�©'ªkªk«l¬�¸Ã��°�©'ik«�©'ªxíL«�ª�¤)h�ª/jºð)©�ióñ�¯�«v#¿¦'°�hl¥�¤)¬�¯�¦�j�§�¨�hl©�²G¥.¤�ª�ô�¼�Í�i/j�õ
¦'©�ª/ªk«�¬º¸Vj)´�j�¬�©qö8°º©�ióñ#ik©�¥ i/«�©$ð8«l¬�¸K¤�¥/¥ i/«�¶�°º¥k©�ª]«�§�¨�h�«l©�ª�©�«�¥ »�©'i�§�°�h�¥ «l¨�h�©­(/j�«l¬�«�¬º¸�j)´�h�¤)ik¸)©J¥ ¤)¶�hl©�ª
j)i·¸�ik¤)¯�°�¤�h�¨�¤)i/¥k«Å¤)h�i/©'¥kik«�©�ð8«�¬�¸�j)´d¥k»�©�i/©�ª/°�hl¥{¯�¤�¥ ¤º¼N÷�¬­¶Ãj)¥k»¿¦�¤)ªk©'ª¡«l¥{hl©%¤)¯�ªJ¥ j�°�¬�¤�¦�¦�©'¨º¥.¤�¶�h�©
i/©�ª/¨tj�¬ºªk©¢¥ «�§�©�ª'¼�ÀÁ»�«�ªV®¡¤)ª<j�¬�hvñH¤±¦%¤)ª/©¿j�´Ä¤(ö�°�©�i�ñ¾ik©�¥ ik«l©$ð8«�¬º¸�¤�ð�¤)hl°�©�j)´¡¤)¬Æ«l¬�¯�«vð7«l¯�°�¤)h
¤o¥k¥ i/«�¶�°7¥ ©)¼#ÀÁ»�©�ik©'ªk¨Ãj�¬�ª/©¢¥k«�§�©�ª�®·j�°�hl¯¾¶t©�©�ð�©�¬�§�°�¦.»�h�j)¬�¸�©�i�®L»�©�¬�¨�i/j7¦'©�ªkª/«�¬�¸g¤(ö�°�©�i�ñ
¥k»�¤�¥�¥ i/«�©�ª<¥ j�ik©�¥ ik«l©$ð)©­¤g®L»ºj�h�©�¨�¤)ik¤)§¿©�¥ ©'i�¥ ¤)¶�h�©¢¦'j�¬�ªk«lª/¥k«�¬�¸�j)´¡¥k»�j�°�ªk¤)¬�¯�ª�j�´Á¤�¥/¥ ik«l¶�°º¥k©�ª
j)i¢¥kik«l©�ª�¥ jhº�¬�¯Øªkj�§�©G»�«�¯º¯�©�¬Ëik©'hÅ¤�¥k«�j�¬�ª/»�«�¨ºª�¶t©�¥�®¡©'©�¬Êj�¶�(/©�¦'¥kª¿j)i�«l¬Ë¤�¦�¤)ªk©Gj)´�§`¤)ª/ªk«vð�©
¯�¤�¥.¤põÈ«�¬�ª/©�i�¥Lj�¨t©'i ¤�¥k«�j�¬ºª�¼

³ ¬ºj)¥ »�©'i�¥áñ8¨Ã©�j)´�¦'j�§�¨�h�«l¦%¤�¥k«�j�¬­¥k»�¤�¥�¥ »�«lª�§�©'¥k»�j7¯�«�§�¨�h�«l©�ªÁ¦'j�§¿©'ª�´�i/j�§?¥ »º©#´³¤)¦�¥�¥k»�¤�¥
§�©'¥ ¤)¯�¤�¥ ¤�«�ªGª/¥kj�ik©'¯S«�¬Ð¥k»�©¾ª ¤)§�©¾¨�hÅ¤)¦'©H®L«l¥ »Ò¯�¤�¥ ¤º¼t÷È¥g»�¤)ª�¤�¥Gh�©�¤)ª/¥G¥�®·j °�¬�¨ºh�©%¤�ª ¤)¬-¥
¦'j�¬�ª/©�ö�°�©�¬º¦�©�ª'¼¡ÀÁ»�©Âº�ikª�¥Ä¦�j)¬�ªk©$ö8°º©�¬�¦'©V§`¤)¬º«l´�©�ª�¥ ª{§`¤�«�¬�hvñ¢¤�¥·ik°�¬-¥ «l§¿©�¼N÷È¥·«�ªJ¥ »�©�§¿©�¥.¤)¯�¤o¥.¤
¤�¦�¦�©'ªkª�¦�j�§�¨�h�©5²7«l¥áñ�¼�µÉ»�©'¬N¤)¦'¦�©'ªkªk«l¬�¸`¯�¤�¥.¤º½�§¿¤)¬�ñ±ª/°�¶Àö�°�©'ik«l©�ª�i/©'¥kik«�©�ð8«�¬�¸¢§�©'¥.¤�¯�¤�¥.¤�§�°ºª/¥
¶Ã©L¨�ikj8¦�©'ªkª/©�¯¢¥ j<j�¶º¥ ¤)«�¬�¥k»�©Lik©�ö�°�©'ª/¥k©�¯`¯�¤�¥.¤º¼ ³ h�¥ »�j�°º¸�»�§¿©�¥.¤)¯�¤�¥.¤Kj8¦�¦'°�¨�ñ¢j�¬�hÉñ#ik©'hÅ¤�¥k«Éð)©�hÉñ
ª/§`¤�h�hX¨�¤�i/¥Lj)´�¯�¤�¥.¤�ª/¨�¤)¦�©#¤)¬�¯�¤)h�¥ »�j�°º¸�»G«l¥L«�ªL¤�ç�ª�¥.¤�¥k«�¦6ç�¨�¤)i/¥�½�«l¥L§�°�ª�¥�¶t©�ç�§�«�¬�©'¯�ç�´�ikj)§
ð)©�i�ñNhÅ¤�ik¸�©<¥.¤)¶ºh�©�ª'¼?÷È¥K«lª�j�¶�ð8«�j)°�ª�¥ »�¤�¥Kª/°�¦.»¾§¿«l¬�«�¬�¸�«�§�¨�hl«�©�ªL¤­»º«�¸�»g¥ «�§�©�¯�©�§¿¤)¬�¯�ª'¼KÀÁ»�©
¤�¨�¨�h�«l¦%¤�¥k«�j�¬¢¯�©�ð�©'h�j�¨�§�©�¬-¥·«�ª{«�¬JÑ�°�©�¬�¦'©�¯­¶�ñ¢¥ »º©�ª/©�¦�j)¬�¯±¦�j�¬ºªk©�ö�°�©'¬�¦�©Vj�´Xª/¥kj�ik«l¬�¸�§¿©�¥.¤)¯�¤o¥.¤
¥kj�¸�©�¥ »�©'iÄ®L«l¥ »`¯�¤�¥.¤7¼�ø�¤)§�©�hvñ¿§�©'¥ ¤)¯�¤�¥ ¤r¯�©�ð�©�hlj�¨�§�©�¬-¥%¼qï�©�¥.¤)¯�¤�¥.¤�¦�¤)¬±¶t©V°º¬�¯�©�i/ª/¥kj7j8¯G¤)ª
¤�¨ºikj�¸�ik¤)§Þ´�j�iÁ¤�°�¬�«vð�©'ikª ¤�h�¤)°º¥ j)§`¤�¥·¥ »�¤o¥Á»�¤)¬�¯ºh�©�ª·¥ »�©V¯�¤o¥.¤�¤)¦'¦�j�i/¯�«�¬�¸�¥kj2ç�«�¬ºª/¥ i/°�¦'¥k«�j�¬ºªÍç
¸)«Éð�©'¬�¶�ñg§¿©�¥.¤)¯�¤�¥.¤º¼q÷È¥�«lª�®·©�hlh�ô8¬ºj"®L¬�¥ »�¤�¥�©$ð)©�i�ñ�¦'j�§�¨�°º¥ ©'i�¨ºikj�¸�ik¤)§ì»�¤)ªL¥ j¿°�¬�¯�©'i/¥ ¤�ô)©
ª/j�§�©�¯�©$ð)©�h�j)¨�§¿©'¬-¥]¨ºikj8¦�©�ª/ª]«l¬K®L»�«�¦.»�«l¥X«�ªXi/©�¨Ã©%¤�¥k©�¯�hvñK¥ ©'ª/¥ ©'¯X½o¯�©�¶�°º¸�¸�©�¯#¤)¬�¯�°�¨�¸)i ¤)¯�©'¯8ìÂ¤)¬
ç)j�h�¯Eð�©'ikª/«�j�¬�ç�«�ª}i/©�¨Ã©%¤�¥k©�¯�hvñVik©'¨�hÅ¤�¦�©�¯<¶�ñ�¤mç�¬�©�®�ð�©'ikª/«�j�¬�çFí�¼�ÀÁ»º©{ªk¤)§�©{»ºj�h�¯�ªX´�j)i}§¿©�¥.¤)¯�¤o¥.¤
®L«�¥ »r¤�¯�«1Ád©'ik©�¬º¦�©·¥k»�¤�¥]¥ »�©{ik©�¤)h�ì³¤)¬�¯#¨tj�ª/ªk«l¶�hÉñEð�¤)hl°�¤)¶�hl©BíX¯�¤�¥ ¤�ªk»ºj�°�h�¯#¶t©·¨�ik©'ªk©'ióð�©'¯¢¯�°�ik«l¬�¸
¥k»�©K°�¨º¸�i ¤)¯º©K¨�ikj8¦�©'ªkª'¼�»K°�©�¥ j�¤
ð�©'ióñ�¥ «�¸)»�¥¡¦�j�»º©�ªk«lj�¬­j)´�§�©'¥ ¤)¯�¤�¥ ¤r¤)¬º¯­¯�¤�¥ ¤#¥ »�©�°�¨�¸�ik¤)¯�©
¨ºikj8¦�©�ª/ª�«lªÁ°�ªk°�¤)h�hvñ�ð�©'ióñG¦'j�§¿¨ºh�«�¦�¤�¥ ©'¯X¼
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¤�»�j�ª�¥«ì³i/©�hÅ¤o¥ «�j)¬�¤)hàíE¯�¤o¥.¤)¶�¤�ªk©V©�¬º¸�«�¬�©�¼�×Nð�©�i�ñG§¿j8¯�©'h�h�©'¯`ª�ñ7ª�¥ ©'§?°�¬�«�¥Á¯�¤�¥ ¤'ì³j�iL¤)hlht°º¬�«l¥kªÄj)´
¥ »º©�ª ¤)§�©#¥áñ8¨Ã©Bí�¦�¤)¬H¶Ã©rª/¥kj�ik©'¯H«�¬Nj)¬�©�¯Jñ8¬�¤)§�«�¦�¤)h�hvñ±¦�i/©%¤�¥k©�¯H¯�¤o¥.¤)¶�¤�ªk©r¥ ¤)¶�h�©�½tª/©�¨�¤�i ¤�¥k©�hÉñ
´�ikj)§Ô¥ »º©�¯º©�ªk¦'ik«l¨º¥ «lj�¬G§¿©�¥.¤)¯�¤o¥.¤º¼���«l¸�°�i/©!Ä�¯º©�ªk¦'ik«l¶t©'ªL¥k»�©<§`¤�«�¬±¨�i/«�¬�¦'«�¨�hl©�ª�ñ

��«�¸�¼¡ÄºñJÀÁ»�©¨»0ñ7¬�¤)§¿«l¦ �L©�hÅ¤o¥ «�j)¬�¤)h�»V¤o¥.¤�´8¥kj�ik«l¬�¸�ï�©'¥k»�j7¯
ÀÁ»�©Âº�¸�°�ik©�¦�h�¤)ik«²º�©�ªJªk©'¨�¤)ik¤�¥ «lj�¬`j)´d§¿©�¥.¤)¯�¤�¥.¤�ì³¯�©'ªk¦�i/«�¨º¥k«�j�¬�j)´}ª�ñ8ª/¥ ©'§Ô§�j8¯�©�h�ª/¥kik°�¦�¥ °�i/©

õ�j)´·°�¬�«�¥ ª�½}¥k»�©�«li<¤�¥k¥kik«�¶º°º¥ ©'ª�½�ik©'hÅ¤�¥k«�j�¬�ª/»�«�¨ºªV¤)¬�¯�°�¬�«�¥<¸�ikj�°º¨�ªxíKj�¬¾¥ »�©¢hl©'´Ï¥<ªk«l¯�©¢¤)¬�¯�¯�¤�¥ ¤
ìÂ¤o¥k¥ i/«�¶�°7¥ ©®ð�¤)h�°�©'ª<«�¬Æ¤�¯Jñ8¬�¤)§�«�¦�¤)h�hvñ�¦'ik©�¤�¥ ©'¯¹¥.¤)¶ºh�©�ª±íKj�¬Æ¥k»�©¿i/«�¸�»-¥�ªk«l¯�©)¼`ÀÁ»�©`¦'j�¬�ª/¥kik°�¦�¥
Ô�¬º«l¥óõ ��©'hÅ¤�¥k«�j�¬ºªk»�«l¨�«lªEªk«l§¿«lhÅ¤)iX¥kjK¥ »�©¡¦�j�¬�ª�¥ i/°�¦'¥ ú ¶)(/©'¦'¥óõ ��©'hÅ¤�¥k«�j�¬ºªk»�«l¨r«�¬#¥ »�©�üV©�¬º©�i ¤�h�»V¤�¥ ¤
´8¥kj�ik«l¬�¸Äï�©�¥ »�j8¯X¼N÷�¬�¥ »º«�ªE§�©'¥k»�j7¯d½)¥ »�©L¤�ªkªk°º§¿©'¯¿i/©�hÅ¤o¥ «�j)¬�¤)h�¦.»�¤)ik¤)¦'¥k©�ik«lª/¥k«�¦�ª�j�´tª�¥ j�i/©�¯¢¯�¤�¥ ¤
¤)i/©­°º¥ «lh�«Q¼�©�¯�ªkjN¥k»�¤�¥�¥k»�©�i/©±¤)i/©­ªk¨Ã©�¦'«Å¤)hJ¥.¤)¶ºh�©�ªr¯�©�¯�«l¦%¤�¥k©�¯�´�j�i#ªkj�§�©`j�´�¥k»�©`´�°�¬º¯�¤)§�©�¬-¥.¤)h
§�j7¯�©'h�hl«�¬�¸¢¦�j)¬�ª/¥kik°�¦�¥ ª�¼<ÀÁ»�©rª ¤)§�©r´�°�¬�¯�¤)§¿©'¬-¥.¤)hb§¿j8¯�©'h�h�«l¬�¸¢¦�j�¬ºª/¥ i/°�¦'¥kª<¤)ªK«l¬�¥ »�©r¦%¤)ª/©�j)´
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dØ× ÕY\|�ÀÕ�×�a"b&a Õ ×�aC�YWY\�Ö�Ú�b­WYjk\Sj'Öcj�b�Û�gib¦Ür×�a·b¬a Õ ×�aÙ� WY\�Ö�j�Ý °�¬�«�¥ ªÖì³ik©'¦�j�i/¯�ª�«l¬�¥k»�©
Ô�¬�«l¥E¥ ¤)¶�hl©Bí�¦�j)ikik©'ªk¨Ãj�¬�¯¢¥ jV¥ »º©L¥k©�i/§ ç�h�j�®·©�i�j�i/¯�©�iJ°�¬º«l¥�ç�¤)¬º¯¢¥k»�©mð�¤)h�°�©Áj�´X¤K´�j�i/©�«�¸)¬
ô�©$ñ±«lªL¤)¬G«�¯�©'¬�¥k«0º�©'iÁj)´�¤¢i/©�¦'j�ik¯±´�ikj)§Ô¥ »º©«Ô�¬�«l¥�ü<i/j�°�¨±¥.¤)¶ºh�©K¦'j�iki/©�ªk¨Ãj�¬�¯º«�¬�¸¢¥ j�¥k»�©
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¥k»�© ³ ¥k¥kik«l¶�°º¥ ©�¥.¤)¶�hl©Bí·«lªÄ¤)¬±«l¯�©�¬-¥k«0º�©'iÄj)´]¤�°�¬�«�¥ ìÂ¤�i/©�¦'j�ik¯G«�¬¿¥ »�©!Ô�¬�«l¥¡¥.¤)¶�hl©Bí5¼ ú ¬�hÉñ
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ª�¥ ik°º¦'¥ °ºik©�j)´�°º¬�«l¥kª�¼

dØ× Ö%Ö�a9\|â��}Ö�×ûÕwX[jÄ��X[gL�b×)j�Ý ð�¤)h�°�©'ª�j)´Ã¥ »�©L¦�j)ikik©'ªk¨Ãj�¬�¯�«l¬�¸�¦�j�hl°�§¿¬�«l¬�¥ »�©L¯Jñ8¬�¤)§�«�¦�¤)h�hvñ
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Cûyö 8 ø%õ	�$
�ó���ø�û­(
<$�%ý ��ó�þ2õ#�|ö5:�:��
ì�
zújúhý	%��

ì�>hö%ý�V 8 ø2õ�:2þ�
�(
<PöCþ�ý2þ�(Có�?A@S
Cújú�ý�%�P�¬�3�@/�
ì�>hö�ýsVn(�ø�ú�%�P��

ì�P >hö�ýsV 8 ø2õ�:6þ�
�(
<��jì�>hö%ý�V�
zújúhý	%�:Có�þ
��ú�ý�
%ójþ�ö�öCþ�ý2þ�(Có�?A@S
Cújú�ý�%�P%ó�þ%õ	�N@/P��
ì�P�
Cújú�ý�%��

ì�P >�ö%ýsVY(%øCú�%��
ì�P�>hö�ýsV;ó�þ���úhý�
�ó�þ��

� � Â�� Ã � � � � � Á � � ���L� Ã � Á � ä j ä � äyåfæ%ç �O® Z Þ �F� Ø Þ©� � � Ã � � � Á � �W�z� � Â �W�)�N� Â ÁÄÁ Â � �q�)�ÓÃ �3� Ã7� �W�
���3� � Á � �W� �
ì >�ö%ý�V;ó�þ
��ú�ý�
%ó�þIú�õ���ø2õ��zó�%�?A@SEsC�¯$@

ìkí;:�:¥ú�
%ó6ó�þ%õ2ûL��
%ó�(
<$�-û�1°:�:��
��
%ó�(
<�?I@�ó�þ2õ	��§;
zújúhý	%�P ¬ 8 ü6û$(zó�ø%õ�?s±
ú�øCúg±6
zû��


Cú6úhý�%�P%ó�þ2õ	��§2B/©�P�
zújú�ý�%�P ¬ 8 ü6û�(Có�ø�õ�?�±;ú2üyöS<²±,
zû��

Cú6úhý�%�P%ó�þ2õ	��§2B/©�P�
zújú�ý�%�P�ó�þ%õ#��§2B
©�P�3�
zû��

Cú6úhý�%�P%ó�þ2õ	��§2B/©�P�
zújú�ý�%�P�ó�þ%õ#��§;_ ©�P�3#©A@0�

ìkí;:�:ôõ��	1	<�ó�:#<�
zû��¬ó�þ2õ#�³:�:��
ì�>hö�ýsV�
zújú�ý�%�:�ó�þ
��úhý�
%ó�þ�ö�ö�þjý6þ�(Có�?I@/
zújúhý	%�P�ó�þ2õ#�´§FB
©�P�
Cú6ú�ý	%�P%ójþ2õ#�´§O_ ©I@SP��

ì�P�>hö�ýsV;ó�þ���úhý�
�ó�þ��
� �)�v� � Á~Á-Ã �-� ÃW� �W� � ��� Á � � �L�z�3�e� � � � �v� Â�� � � � ���W�)�¶µ ¤ � � � �¶· � � ¡×Â �)��¸�¹
º �
§ » a½¼ ¾À¿¦Á~¼iÂdc#Ã ¼iaªÄ

¤ Ã Â�� Á �z� � � � �W�z��� � � °ÆÅ � � �3�z�¬� Â � � � � Ã � �W���3� Ã � �ÈÇ � � � � Â � �mÂ � � � � �)� � � � � Â Ã � � Å � Ã � � � Â Ã �
� � �L� ��� � � Â � �Æ� �W�)�
� Ã ��É � �~Ã � ��� ���r� � � ���)� � ��� � � Å � Ã � � ��� Â Ã � � � � � �
Ñ � � ��Â��W� � � Á � �WÂ Á � � � Â �ô� � � ÂI� � Â Ã � � � � �)� � � �z� � � � � ��� � Â « ��¡ �F� Â � � ��� � � � �L� � � ÃW� � �3� � �
¤ Ñ �DÊ �ÌË���Ë � �

¢ \
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¬ �q� � Ê °#Õ � � Ã � �3� � Â � Â � Ã �
É � �ÄÃ �3��� � � �
×�Ø�Ù�ÚAÛ³Ü�Ý�Þ.ß�à�á�â$ãRä Ê�åYæ ä¨Ý�âAç�á�èIà#â�é�ãTä�à�ß�á�ê�ë�ë�ì�í�ê Í ä�Ø�î
×�ï�ð�ñ�ò�ó�ô É�õ÷ö�ø�ù�� Û ��ú÷û ô û ó õ�ü äSýIá�ß Ê�å è � èTä#î
×�Ø�ç�á�ç�á�á�â$ê�ý�Þ$á�ç�Ý�ß�ß ��ú ý.Ý�ãRä
Ù.ß�Û � ä�Ø�î
×�Ø�Ù�ÚAÛ�ê�ß ��ú Û�Ý�ß � Ý�Ý � � Þ�Ý � ãRä
Ù.ß�Û�þ Í ýIá�ß Ídå Ù.ß�ÛIä ��ú ý$Ý�ãRä � Ý�Ù � þ�ÙIß�ÛIä�Ø�î

× ö�ø�ù�� Û ��ú á�ÿ�è.á�ÿDà ãRä Í�æ�æ�æ þ Í�æ�æcÊ ä¨è øj��� Ú$ãRä Ê ì å���å Í�æ�æcÊ ä#î

× ö�ø�ù�� Û ��ø à�è ö�ø�ù�� Û ��ú ãRä ö�� äÀç�Ý�Û ú���ø�� Ý�Ü�ãRä�à#â � á�Þ�Ú øj� à ù�ú ø ß ��ø�� à�ß � à ù�ú ä#î

× ûj��� è�Ý�â �¯��� à�Ü øj� Ý�Û�ãRä
Ù ø�ø�ø�øcÊ�æ ä ��ú ý û���� èIà ø ãRä	�#â�éNä#î
×�
#Ú.Ý�âAá�î�
�á � â û ÚRà ��� ×�þ�
#Ú.Ý�âIá�î
×�ð øj��� Ú ��ø Þ$á � Ý�âDà�î Ê�å�Ê�å�Ê í�ë æ ×$þ ð øj��� Ú ��ø Þ$á � Ý�âDà�î
×�� ú è$Û�à�ß � Ý�î É Þ ø6�$ø ×�þ	� ú è.Û�à�ß � Ý�î
× û Ý Ú.Ý$ß � Þ�î�
�×�þ û Ý ÚIÝ�ß � Þ�î
×�þ ûj��� è�Ý�â � î

×�þ ö�ø�ù_� Û ��ø î
×�þ ö�ø�ù_� Û ��ú î

� ��É � ��� �3�¹� � � ��� �L���L� � � � �L� � � � ���   � � � �v� � � ��� ��� � � � �YË � � � � � �3� �W� �   �3�N� � � � ���L�B� � � �j�y�6� �
� � � � � � � �z� � � � �q� �j� « ��¡ �F� � � � ��� � � � � � �W�¢���)� � � � � �-� � � �N�L� Çy� �3� � � ¤ Ñ �$¹ �ÌË���Ë �

� ��� � ¹ °���� � � � �W� ���)��� � ��� � �

¢	�
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×�Ø�Ù�ÚAÛ�Ü$Ý�Þ.ß�à�á â�ãRä Ê�ånæ ä¨Ý�âAç�á�èIà#â�é�ãRä�à�ß�á�ê�ë�ë�ì�í�ê Í ä�Ø�î
×�ï;ê�ê Í ýAá�ß Ídå ÙIß�Û ê � Þ ø âAß � á�Þ�Ú ø ç�ÝMè$á ù�� ÚIÝ�â ��� ,�ü�-.� ÝMß�ç � Ý�Ú øj��� ýIá�ß Ê�å è � è

ê�î³ýIá�ß Ídå è � è
ê�ê�î
×�Ù.ß�Û0/2ß ��ú Û�Ý�ß � Ý�Ý � Ü�Ý�ÞIß�à�á�â�ãTä Ê�åYæ ä

Ù�ÚAÛ�âDß1/;Ù.ß�Û�ãRä ���_� ý2/Fþ�þ43�3�3 å 3�
 å á�Þ�é.þ Ê í�í�í�þ ,�û�- þ�ó�Þ ø âAß � á�Þ�Úsä	î

×�ÙIß�Û0/Oý ø Þ ø Ú÷â ø ÚIÝ�ãRä�à�èNä�þ�î
×�ÙIß�Û0/Oý ø Þ ø Ú÷â ø ÚIÝ�ãRä#3 � áIä�þ�î
×�ÙIß�Û0/Oý ø Þ ø Ú÷â ø ÚIÝ�ãRä ��ø ç � Û ��ú ä�þ�î
×�ÙIß�Û0/Oý ø Þ ø Ú÷â ø ÚIÝ�ãRä � á�Þ�Ú øj� ä þ�î

×�ÙIß�Û0/ � Ý�Ú�ýIÛ øj� ÝÀÚ øj� ç � ãRä ö�ø�ù�� Û ��ø ä#î
×�Ù.ß�Û5/4à � � Ý�ß � ãRä76.à�è ö�ø�ù�� Û ��ú ã 8 ��ø ç � Û ��ú ä#î

×�ÙIß�Û0/ ø ý�ýIÛ ú ê � Ý Ú�ýIÛ ø�� Ý�ß�þ�î
×�þ�Ù.ß�Û0/4à � î

×�þ�Ù.ß�Û0/ � Ý Ú�ýIÛ ø�� Ý�î

×�ÙIß�Û0/ � Ý�Ú�ýIÛ øj� ÝÀÚ øj� ç � ãRä ûj�_� è�Ý�â � ä#î
×�Ù.ß�Û5/4à � � Ý�ß � ãRä76 ��� à	Ü øj� Ý�Û ã98�à�èTä#î

×´ï;ê�ê � Þ ø âDß � á�Þ�Ú øj� à�á�â ê�ê�î
×�þ�Ù.ß�Û0/4à � î

×�þ�Ù.ß�Û0/ � Ý Ú�ýIÛ ø�� Ý�î

×�þ�ÙIß�Û0/2ß ��ú Û�Ý�ß � Ý�Ý � î

� � �W��� � �q�)����� �W� � �����z� � � ����� � � � ��� � �e� � � �:����;<� � ; ��� ���:��� � �3°

×�Ø�Ù�ÚAÛ�Ü$Ý�Þ.ß�à�á â�ãRä Ê�ånæ ä¨Ý�âAç�á�èIà#â�é�ãRä>=�ó ö ê�ëRä�Ø�î

×�Ø�ç�á�ç�á�á�â.ê�ý�Þ$á�ç�Ý�ß�ß ��ú ý$Ý�ãRä
ÙIß�Û � ä�Ø�î
×�Ø�Ù�ÚAÛ�ê�ß ��ú Û�Ý�ß � Ý�Ý � � Þ�Ý � ãRäSýAá�ß Í ê@?�ó ü�-�å ÙIß�ÛIä ��ú ý$Ý�ãTä � Ý�Ù � þ�Ù.ß�ÛIä Ø�î

×�ç�Ý�Þ � à � à�ç øj� Ý�î
× � Ý ø è�Ý�Þ�î

× ö�ø ç � Û ��ú î õ Û�Ý�ç � ÞIà�ç ø Û õ â�éAà#â$Ý�Ý�ÞAà#â�é�×�þ ö�ø ç � Û ��ú î
×�è ø�� Ý�î Ê ì å ë åxÍ�æ�æcÊ ×�þ�è øj� Ý�î

×�þ � Ý ø è�Ý�Þ�î
×�ý ø Þ ø é�Þ ø ý � î

×�Þ$á	3�î
× � Ý�Ù � î�ó � Ýqð�Ý ø â á � ó � Ý ö�ø ç � Û ��ú á � ×�þ � Ý�Ù � î
× ö�ø ç � Û ��ú î õ Û�Ý�ç � ÞIà�ç ø Û õ â�éIà#â.Ý�Ý�ÞIà#â�é�×�þ ö�ø ç � Û ��ú î
× � Ý�Ù � î ç�Ý�Þ � à � à�Ý�ß ���$øj� ×�þ � Ý�Ù � î

×�þ�Þ.á43�î
×�Þ$á	3�î

× � Ý�Ù � î ü Þ å ×�þ � Ý�Ù � î
× ��ø Ú.Ý�î�
�á � â û ÚTà ���$ø�ø|Ê�æ ×�þ ��ø Ú.Ý�î

¢�A
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×@I$Ý�Ù�I�î0J½è ø I�Ý^á@KLI�M.Ý¨ÿDà Þ�I�M ×�þ4I�Ý�Ù�I�î
×��Aà�Þ�I�M�ð ø I�Ý�î Êså�Ê�å�Ê í�ë æ ×�þ	�Aà�Þ�I�M�ð ø I$Ý�î

×�þ�Þ$á43$î
×�Þ$á43�î

×@I$Ý�Ù�I�î ø è�è�Þ�Ý�ß�ß1/½×�þ	I�Ý�Ù�I�î
×�N�è�è�Þ�Ý�ß�ß�î É Þ ø M ø ×�þ	N�è�è�Þ�Ý�ß�ß�î
×@I$Ý�Ù�I�î à�ßOI�M$Ý ×�þ4I�Ý�Ù�I�î
×�P�Þ ø è�ó ú ý$Ý�î Ú ø ßQI�Ý�Þ�×�þ@P�Þ ø è�ó ú ý.Ý�î
×@I$Ý�Ù�I�î ßQI�R�è�Ý�â�I�á	K áQR�ÞSK ø çFRAÛ4I ú�å ×�þ4I�Ý�Ù�I$î

×�þ�Þ$á43$î
×�þ ý ø Þ ø é�Þ ø ý�M$î
×�ý ø Þ ø é�Þ ø ý�M$î

×�Þ$á43�î
×@I$Ý�Ù�I�î@?$Ý�þ�ßFM$Ý�à�ß à#âSMDà�ß�þQM$Ý�Þ÷×�þ4I$Ý�Ù�I�î
×�ô$Ý ø Þ�î�
�×�þ ô�Ý ø Þ�î�×@I�Ý�Ù�I�î�ê�Þ�è ú Ý ø Þ á	KTMDà�ß�þQM$Ý�Þ ß4I�R�è ú ×�þ4I�Ý�Ù�I$î
×@I$Ý�Ù�I�î à#â.I�M$Ý³ý$Ý�ÞIà�á�è^×�þ4I�Ý�Ù�I$î
× É Ý�ÞIà�á�è�î Í�æ�æ�æ þ Í�æ�æcÊ ×�þ É Ý�ÞAà�á�è�î
×@I$Ý�Ù�I�î å ×�þ4I�Ý�Ù�I�î

×�þ�Þ$á43$î
×�Þ$á43�î

×@I$Ý�Ù�I�îÀó�MDà�ßqç�Ý�Þ�IAàQKIà�ç ø I�Ý�à�ßUK$á�ÞV/¦×�þ	I�Ý�Ù�I�î
×	W�MIá�î$à#âDßFR�Þ ø âDç�Ý�ç�á	Ú�ý ø â ú ×�þQW�MIá�î
×@I$Ý�Ù�I�î å ×�þ4I�Ý�Ù�I�î

×�þ�Þ$á43$î
×�þ ý ø Þ ø é�Þ ø ý�M$î

×�þ�ç�Ý�Þ�IAàQKIà�ç ø I�Ý�î

� �L� �q� �W� � �����z� � � ���e� � � � ��� � �Y� � � � �·� � �   � � ���3� ��� � � � ��X � � � � � ��� � �L� ��� � � � � � �3�

Y knm ���tp9Z³p�x${iw;z�x¨}��\[\]_^6psuI�n� pWr´z�x

�a` µ ·cb�d�e:f�g � ¸�ÊSºih+j�kl�mk g �mkon��pk7qpqmk ` hmk d �mklq b � h+q �@r h+j e q�kts�nukl� e:v k ` h d ��` k �@`xwt��Ë · A \ ¸�¸
�xy{z@| Ê	¹@} ��~���wt��|sÅ e ` d �F� q���� ��� ¸-��� \ |�� � ¡ � n�� ��� k7qpq � � � g � g `�|��i��¡ � n�� ��� k7qpq � �
� k7� � k7ql�

� q�h b�d k ` h+q � k � k v k ` hmq �pk7qpn ��` qmkoh e:v k � q �
Ê#¸�¸�¸ A ¸�¸�¹ \
� ¸�¸�¸ ¹�¸�¸�¸�¹ }
¢ ¸�¸�¸ \ A ¸�¸�¹ Ê��
Ê#¸�¸�¸�¸ A ¸�¸�¸�¹ ¹�¸
Ê \ ¸�¸�¸ � A ¸�¸�¹ \ ¸

¢ �
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� ��� a����#h-fgc � a-f

��j�k�n g n�k7��n�� � n � qpk dOg�v klhmj � d �@r b q e `����Æ��¡ g ` d � � ¡ e ` h+j�k e `�r�� � v<g h e ��` q � q�h+k v
n�� � h � h � n e `�� � w � h+j � b � j v � �mk �¡� � ; q ` klk d h � f k d ��` k�h � k   g � b�g h+k � b � v k#h+j � d | hmj�k
g � j e k   k d �mklq b � h+q qpj �F� hmj g h b q e `��¢�Æ�¦¡ g ` d � � ¡ � e ` qpnuk � e Ç � g h e ��` n�� � h � h � n e `��¢�7� b � d
f k g   e:g@f � k g ` d n�� � v�e q e `�� v klh+j � d � ��j g `�; q�h � hmj�k¢n �F� kl� �@r�� � ¡ � g q g¦É�b kl� �£g ` d
n g hph+kl� ` v¢g h � j e `��¤� g `�� b�g � k | h+j�k'�mk � � e hmk¥� b � k �7� v n e � k7� � � e hmhmk ` e q É�b�e h+k �l��`�� e qmk | g ` d
h+j b q¦k g q � h � v<g@e ` h g@e ` g ` d h � d k   k ��� n r b ��h+j�kl� � w{� h+j � b � j � � ¡ � e q `�� h g n�� ��� k d�b � g �
� g `�� b�g � k g ` d � e:v�e hmk d§e ` q � v k g �pk g q | j � n�k r b ��� � q e�v n � k�k#s�h+k ` q e ��` q¥h ��� � ¡ � � g ` f k
g@d�d k d h � q ���Õ  kon � qmq e:f � kcn�� � f � k v q �

¨ ¼iÂe¼_©�¼tÂd¼_ª���¼c«

µ ~ k7� � qphm� g }�� º ~ k7� � qph+� g |¡¬ � w � � y k7kl� e `���|¡¬ � � · � e ` h | � � �\­ ®°¯�±7²7³p´@µ·¶<¸�¹�±>¶#µ º2¶m´@»¼µ·½4¾ � w�¿l�
�5�pk7qmq |I� � ~ � ¸ � ¹�¸�Ê � � ÊF�@À A � ¹ |�w d�d�e q ��` � Å klq � k � ÊF��}@� �

µ ~2� ¸�¸�º ~ e q �	 2Ág |�Â � � � e � j�h g | · � ��Ã�³p´@¾�Ä�Å�½4³tÆ�´@»¼µ·½4¾�½)Å\Ç�ÈxÉ§È�½7Ê�±#®ËÄcµH¾�»a½%Ì_ÈxÉ � �a` ���5� � �
� k7k d�e `�� q �@rÍ¿ j g �:� k `�� k7q�¹�¸�¸�¸ wtËc~´� � � ËÎw � ��w w � ��� g j g � �xw � ��ÏoÐ � �{Ñ �$�ÓÒ · � � ~ �
}�¸ � } A }���À � A � � Ê | n�n � À�À � ��A�� �5� g j g ¹�¸�¸�¸ �

µ Ëo¬ }���º Ë k7�pqmj �F� e h z@| � � � ¬@� b�g `�` g	b�d |�¬ � � � �VÔÎ±#Õ5³tµH»)±�Ä#ÖFÄ#»)±#Æ�Ä � y g ` d�f ����;×�@r ��j�k � �pklh e � g �
¿V� v n b h+k7��� � e k `�� k | � � ��h+j � y{����� g ` d ÊF��}�� �

µ Ëi¡ ��¸�º Ë k7�pqmj �F� e h z@| � � � ¡ e ` d k ` qphm� g@b qmq | � � �£­ ¾O­c²#Ä#»Ø³m´�¶#»¥Ù¡½4¾Í¶#Ú�³t³+±#¾�»¦È�´�¶>Û�µH¾Í±�Å�½4³
ÔÎ±#Õ5³tµH»ØµH¾�¯ � ��� ��� � �@r5w ��� k f � g@e � g ` d ¡i��� e � �5� ��� � g@v�v<e `���|$¡ � ¿ �  ���� ��� ��À |W� ·oe � � j ` k7� |
y � g ` d Å k � j � k7� |.Å � k d � | ��n�� e `�� k7� ~ k7� � e ` ÊF�@��Ê � | n�n � À�ÊF} � À�À�Ê |�Ü_� h � f kl�iÊF����¸ �
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¦0�0©Bë�¦0« û ¨gë��8Î Ë �8®A¨�®"¦�«­®l�8¤A�SªR©[¦�©�� n ®oÉY¨��Y«­¨�É û ©J��«X�8¤AÉSë��JÎ Ë �8®A¨�®�¦�ÉSë�©J®¹¯�¨gªA¨�¦�¨�ëf¦0¨�ª

�	�



è������)Û! #" $�%'&)(3å�Ý+*Jß-,�å0ã

° ¥8¥ ± k±¦���¨�®Aª!ÐVÉ�¨�©JÉ��8®cÐR®A�8«­ÉY¨JÐ'Ò�Ò�Ò�m·©J®Aª¬Í7¨g§A© û ¨g¦��·ªA¨�ë�«­ªA¨BÐAÍS§A«­ë�§l�JÈ5¦0§A¨(ë��JÎ Ë �8®A¨�®�¦�É
«XÉ7ªA«XÉY¦��0©Jëf¦0« û ¨JÒ Ü É�¤R© �X� Ã·«>¦;«XÉ7®A�J«­É�¨BÐ$¯A¤�¦�«X¦7ë�©B®í¯�¨�È±�8�O«­®AÉ�¦�©J®Aë�¨ � «X®A¨�©B�?¦���¨�®Aªx©JÉOÍ;¨ �­� Ò
Ì ®A�J¦0§$¨��'¦0¨�ë�§A®A«­³�¤A¨?¤AÉY¨�ª3«­®+¦0§$«­É Ë §R©JÉY¨?«­É'®A�8�YÎs© � «���©B¦0«X�8®!Ò�ê²§A¨��Y¨;©J�Y¨)¦�Í;��¯R©JÉY«­ë)¦�Ã Ë ¨�É
�JÈ�®A�8�YÎs© � «���©B¦0«X�8®!Ò £ «­�YÉY¦·�JÈ�¦0§A¨�Î¹Ð;¡ n 5MÛ�¡ Ì�
 ®$�8��Î´© � «���©B¦�«­�8®cÐM¦0��©J®AÉYÈ±�J��ÎLÉZ«­® Ë ¤�¦
ÉY¨���«X¨�É û ©B��«Ê©B¯ � ¨·«­®"¦��o�8¤$¦ Ë ¤$¦¸�8®A¨JÐC«­®µÍS§A«­ë�§Ô¨ û ¨��ÝÃÔª$¨ Ë ¨�®AªA¨�®"¦ û ©J��«­©J¯ � ¨ û © � ¤A¨´«XÉ¸«X®
¦�§A¨Sû8« û ¨�®s��©J®Aû8¨�¡ n 5MÛ�¡ Ì�
 Ò ² ¨�ë��8®Aª Ë ����ªA¤Aë�¨�ÉO®A¨�ÍõÉY¨��Y«­¨�É û ©J�Y«Ê©J¯ � ¨�É)ÍS«>¦0§Lë��8ÎLÎ´�J®
ÎL¨�©J®L©J®$ª´É�¦�©J®AªA©J��ªLªA¨ û «­©B¦0«X�8®lkU¤AÉY¤R© �X� Ãa��¨��Y�3ÎL¨�©J®L©J®$ª´É�¦�©J®AªA©J��ªLªA¨ û «­©B¦0«X�8®Z¨�³�¤R© � É
¦��L�J®A¨(«­É²��¨�³�¤A«­�Y¨�ªVm,Ò

Õ ¿'Å�×C¿@Å
 +¨���« û ¨�ª¬É�¨���«X¨�É û ©B��«Ê©B¯ � ¨BÒ
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£ «­û$Ò Å ü ² ¨���«­¨�É²È±¨�©B¦�¤A��¨(É�¨ � ¨�ë�¦0«X�8®

º ÆAÿL»
£ ¨�©[¦0¤A�Y¨s¨fÖ�¦��0©Jëf¦0«­�J®º«­É3¦�§A¨ Ë ����ë�¨�ÉYÉZ�JÈSû8¨�®A¨���©B¦0«X®AûoÈ±¨�©[¦0¤A�Y¨�É¸¦��|¯�¨s¤AÉ�¨�ª¾«X®vÈ±¤A��¦0§A¨��
©J®A© � Ã�É�«XÉ�Ò¹ê²§A¨��Y¨¬©J��¨L¦�Í;�|È±¤A®$ªR©JÎL¨�®"¦�© � © ËAË ���"©Jë�§$¨�ÉZ«­®v¦0§A«XÉP©J�Y¨�© ü É�¦�©B¦�«­ÉY¦�«­ë�© � ©B®Aª
É�¦0��¤$ë�¦0¤$�0© � Ò ² ¦�©B¦�«­ÉY¦�«­ë�© � © ËAË ���8©Jë�§!Ð?É��8ÎL¨�¦�«­ÎL¨�É3ªA¨�®A�B¦0¨�ª¾©JÉZ³�¤R©B®�¦�«X¦0©B¦0« û ¨JÐ «X®Aë � ¤AªA¨�É
È±�8��¨fÖ$©JÎ ËA� ¨¸É�«­Î ËA� ¨¸ªA¨�É�ë��Y« Ë ¦�« û ¨ZÉY¦�©[¦0«­É�¦0«Xë�ÉZk±Î´¨�©J®!Ð!É�¦�©J®$ªR©J��ª¶ªA¨ û «Ê©B¦�«­�8®!Ð°È±��¨�³�¤$¨�®Aë2Ã
ë��8¤A®"¦&É�¤$Î´Î´©J��«���©B¦�«­�8®$É�mfÐ £ �8¤A�Y«­¨���¦0��©J®AÉ�È±�8��Î´©B¦0«X�8®AÉ�Ð°Í;© û ¨ � ¨�¦&¦��0©J®AÉ�È±�8��Î´©B¦�«­�8®AÉ�ÐCÒ�Ò�Ò�Ò
ê0Ã Ë «­ë�© � È±�J�´¦0§$«­É´© ËAË �Y�"©Jë�§Õ«XÉ´¦0§$¨¹ÈU©Jëf¦s¦0§$¨o³�¤R©J®"¦0«>¦�©B¦�« û ¨¹È±¨�©[¦0¤A�Y¨�Éí©B��¨o�J��û"©J®$«���¨�ª
«X®�¦��Pj$Ö�¨�ª�Û � ¨�®AûJ¦0§¬È±¨�©[¦0¤A�Y¨ û ¨�ëf¦0�8��Ò n ¦�ÎL¨�©J®$É²¨ û ¨��ÝÃlÉ�¨���«X¨�ÉS«­É²ªA¨�É�ë���«­¯°¨�ªl¯¢Ãí¦0§$¨gÉ�©JÎL¨
®�¤AÎP¯°¨��S�JÈ5È±¨�©[¦0¤A�Y¨�É�Ò
L ¤R©J®"¦�«X¦�©[¦0« û ¨L© ËAË �Y�"©Jë�§z«XÉ(É��8ÎL¨�¦�«­ÎL¨�É(«­®AÉY¤¶�Lë�«X¨�®"¦�Òxê²§A¨���¨´ë�©J®v¯�¨LÉ��8ÎL¨LÎ´�8� Ë §A�,Û
� �8û8«­ë�© � É�¤A¯ Ë ©B¦�¦�¨���®$És«­®»ÉY¨���«X¨�ÉL©J®Aª ©J®A�B¦0§A¨��´© ËAË ���8©Jë�§º÷Ô³�¤R© � «X¦�©[¦0« û ¨L÷Ô«­ÉZ®A¨�¨�ªA¨�ª!Ò
Ü É�¤R© �X� Ã`Í7¨í¦0� Ãv¦��ojR®AªºÉY�8Î´¨´ÉY¦���¤Aëf¦0¤A��© � È±¨�©B¦0¤A�Y¨�É�ÐOë�© �­� ¨�ª Ë ��«XÎ´«>¦0« û ¨�É�ÐCÍS§A«Xë�§º��¨ Ë Û
�Y¨�É�¨�®"¦0ÉíÉY¤A¯ Ë ©B¦Y¦0¨���®AÉ´«­®»¦0§A¨¹É�¨��Y«­¨�É�ÒM�v¨o§R© û ¨l¦0�vÉY¦0�J��¨l��¨ � ©B¦0«X�8®AÉY§A« Ë ÉL©JÎL�8®Aû`¦�§A¨
Ë �Y«­ÎL«X¦�« û ¨�É¸¦0���AÒ £ ¨�©B¦�¤A��¨ û ¨�ë�¦��8��ÉLªA«XÉ�ë�� û ¨���¨�ªÕ¯¢Ãº¦0§A«XÉL© ËAË �Y�"©Jë�§¾ë��8®"¦�©B«­® û ©B��«Ê©B¯ � ¨
®�¤AÎP¯°¨��s�JÈg¨ � ¨�Î´¨�®"¦0É�Ð�«�Ò ¨JÒ�¨ û ¨�� ÃôÉ�¨���«X¨�É û ©J��«­©J¯ � ¨¹ë�©J®õ¯�¨|ª$¨�É�ë���«X¯�¨�ª ¯¢Ãôª$«Xî�¨���¨�®"¦
®�¤AÎP¯°¨��S�JÈ5È±¨�©[¦0¤A�Y¨�É�Ò
N �B¦0§º© Ë$Ë ���"©Bë�§A¨�ÉZÎ´©¡Ãv¯°¨x© � É��¹ë��8ÎP¯$«­®A¨�ªº«­®"¦0�¹§+Ã�¯A�Y«­ªº�8®$¨JÒ n ¦¸¦���«X¨�É3¦��`É�¤ Ë$Ë ��¨�É�É
ªA��©�ÍS¯R©Jë�Ç�É��BÈ)¨�©Bë�§o© Ë$Ë ���"©Bë�§!ÐAÍS§A« � ¨&ë��8®$É�¨�� û «­®Aû·¦0§A¨�«­�S©Jª û ©B®�¦0©Jû8¨�É�Ò

Õ ¿'Å�×C¿@Å
² ¨���«X¨�É²È±¨�©B¦�¤A��¨(ÉY¨�¦�Ò
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O�PRQSP	TRUWV X
YSP�U�X�Z�O�P
[ P�Q�P!\�X�] ^_V

`7a4b a,ced a=fhg2a0i j a=gk a,l2d m2i a=gn op q r s tu v t wp q r s t

`7a4i j a8g:k a<l=d m<i a,g
p x q r s tn x o yu v t w zp { q r s t z z z

£ «­ûAÒ ¼ ü � ¨ � ¨ û ©B®�¦²È±¨�©B¦0¤$��¨(É�¨ � ¨�ëf¦0«X�8®

¨ª©<¨ |8­lå-­~}6µ�³T´ é�­°µ�´!�Cæ2­ èi­lå-­��Q´¸·-¹
³

º ÆRÿL»
¡o©J«­®¾©J«XÎ �BÈ�¦�§A«­É Ë §A©JÉ�¨¬«­ÉP¦��¶��¨�ª$¤Aë�¨¬¦0§A¨x®�¤AÎ¸¯�¨��L�BÈ<ÉY¨���«X¨�ÉZÈ±¨�©[¦0¤A�Y¨�É�Ò��v¨¬§R© û ¨
¦0�lªA¨�ë�«­ªA¨BÐ@ÍS§$«­ë�§vÈ±¨�©B¦0¤$��¨�Ég©J�Y¨·��¨ � ¨ û ©J®"¦(È±�8�&�8¤A� Ë ¤$� Ë �8É�¨�É�Ò´ +�8Îs©B«­®|¨,Ö Ë ¨���¦¸ë���� Ë Û
¨��0©[¦0«­�J®oë��J¤ � ª|¯°¨ û ¨�� Ã|¤AÉY¨�È±¤ � «­®¹¦�§A«­É Ë §R©JÉY¨JÐ!¯$¤$¦+ÉY�8Î´¨¸©J¤$¦��8Îs©[¦0¨�ª¹¦0¨�ë�§$®A«­³�¤A¨�É+È±�8�
È±¨�©B¦�¤A��¨g��¨ � ¨ û ©J®$ë�Ãx¨ û © � ¤R©B¦�«­�8®¬ë�©J®¹¯°¨g§A¨ �XË È±¤ � ©JÉ²Í7¨ �­� Ò £ �J��¨,Ö$©JÎ Ë$� ¨(��¨�Î´� û «­®AûZÈ±¨�©`Û
¦0¤A�Y¨�É�ÍS«>¦0§l¦0§A¨gÉ0©JÎL¨ û © � ¤A¨(È±�8��© �­� ÉY¨��Y«­¨�É�«­É�ªA¨�ÉY«­�Y¨�ª¬÷xÉ�¤Aë�§|È±¨�©B¦0¤$��¨�É�©J�Y¨¸¤AÉY¨ � ¨�É�É�«­®
È±¤A�Y¦�§A¨��?©J®A© � Ã�É�«XÉ�Ò��<È�ë��8¤A�YÉ�¨�Í7¨²ë�©J®·¤AÉY¨²Î´�8�Y¨;ÉY� Ë §A«XÉY¦0«Xë�©B¦�¨�ª·© Ë$Ë ���"©Bë�§A¨�É�k � �Y«­®Aë�« Ë © �
Ä �8Î Ë �8®A¨�®"¦ Ì ®R© � Ã�ÉY«­É�Ð$È±¨�©B¦�¤A��¨(¨�®�¦���� Ë Ã¬¨ û © � ¤R©B¦�«­�8® ° � ± mfÒ

Õ ¿@Å�×M¿'Å
� ¨�ªA¤Aë�¨�ªoÉY¨���«X¨�É²È±¨�©[¦0¤A�Y¨gÉY¨�¦�Ò

� ���������������������

 &©[¦�© Ë ��¨ Ë ©J�0©[¦0«­�J® Ë §A©JÉ�¨L�JÈSù( &  kG©J®AªvÉ�¨���«­¨�É3ªA©B¦�© Ë ��¨ Ë ©J�0©[¦0«­�J®v«X® Ë ©B�Y¦0«Xë�¤ � ©J��m�«­É û ¨�� Ã
«XÎ Ë �8��¦�©J®"¦�ÐR¯$¤$¦�¦�§A¨¸ÎL�8É�¦�¦�«­ÎL¨2Û�ë��8®AÉY¤AÎ´«X®Aû Ë §R©BÉ�¨¸�BÈ)¦0§A¨gÍS§A� � ¨ Ë �Y��ë�¨�ÉYÉ�ÒSê²§A¨¸¯°¨�É�¦<Í;©¡Ã8Ð
§$�	Í ¦��oªA¨�© � ÍS«X¦0§µ¦0§A«XÉ Ë §R©JÉ�¨BÐ)«­É(�JÈ�ë��8¤A�YÉ�¨L¦0�|©B¤$¦0�8Î´©B¦�«���¨·«>¦�Ò n ªA�J®³å ¦g¦0§$«­®AÇ¶«X¦g«XÉgÈ±¤ �X� Ã
Ë �8ÉYÉ�«­¯ � ¨WÛ<¦0§A¨���¨¬©J�Y¨s¦0���oÎ´©J®¢Ã Ë ©J�0©BÎ´¨f¦0¨��YÉ�Ð)¦�§R©B¦Pë�©J®º¯°¨í«­®$ýA¤A¨�®"¦0«­© � Ò��+ÈSë��8¤A�YÉ�¨x«XÈ;Í;¨
Í;©J®"¦²¦0�P©J¤$¦0�JÎs©B¦�«���¨PkU©B¦ � ¨�©JÉ�¦ Ë ©J��¦0«­© �­� ÃAm)ÉY�8Î´¨ Ë ����ë�¨�É�É�ÐAÍ;¨+§A© û ¨+¦0�Pë��8®AÉ�¦0��¤$ë�¦S«X¦�É;ÎL��ª$¨ � Ò
n²Ë ��� Ë �8É�¨3«­®¬¦0§A«XÉ Ë © Ë ¨���¦�§A¨¸�Y¨�È±¨��Y¨�®"¦0«­© � Î´��ªA¨ � �BÈ É�¨���«­¨�É<ªR©[¦�© Ë ��¨ Ë ©J�0©B¦�«­�8®x÷x¦�§A«­É�Î´��ªA¨ �
ë�©J®lû8¤A«­ª$¨&¤AÉ²¦0§A�Y�8¤Aû8§¬¦0§A¨(¨�®�¦�«­�Y¨ Ë ����ë�¨�ÉYÉ�Ò

® �+�?� ¯ �&� � ��� � �

° ¥ ±�� �8®$ªA���©JÇVÐ n Ò ü�� »��º2Ï��¿ Ê]Á6¹-º2Ï ÊÌË'º2Á)ÖÉº ¿ Á)º2Ò�À ¼ Á ¼�� �ºA·R�� ¹	�º��R£ Ó n Ð � ú²�N Ûäê Ü �&É�¦0��© û ©$Ð'¥ � �	� Ò
° g ±�N ¨���Ç[©$Ð � Ò ü È ¼;Ó �¶ � �¿ Á����� Á ¿ Ï ¼ ·2¹ ��W� Ø ¿ ¹ ¿¢Ó �¿¡� �� Ò Ì ��¦0«Xë � ¨g«­®oÎs©Jû8©���«X®A¨ ² �JÈ½¦�Í�©B��� û �¨P®A� û «­®¢Ã

®A��Ò Å	¢ g¤£	£ ¥JÐ Ë Ò g � Û-è?è$Ò
° è ±�� ¨�¦0¨ Ä §R© Ë Îs©B®!Ð Â ¤ � «­©J® Ä;� «X®"¦0�8®!Ð"ê²§$�8Îs©BÉ?ù(§A©J¯R©���©$Ð�ê²§A�8Î´©JÉ � ¨�«­®R©B�Y¦��BÐ�©J®Aª � ªA«­û8¨��

�õ«X�Y¦0§cÒ¦¥�§ º�¨xÑª©cµ ¾ ×�È¬«JàuÀ ¼ ÖÉºÉ·É·@» ¼ Ø'º2Ï ÒA§"¦�¦ Ë ü ¢	¢ Í²Í²Í(Ò ë���«XÉ Ë ÛäªAÎlÒ��8�YûAÒ
° Ô ±<Â �8§$®­��Ò ² ©JÎ´ÎL�8®!Ð Â � ü ´¯® ¼ Á6Ï Ê]Á)º ¿ Àª« ¿ à¢àuÊ]Á'Ë ½¡¼ ÀMÈ ¿ ¹ ¿ µ�¹OÀcÒ�Ö2¹OÒ�ÀÚº.´AÁ ¿ Ï ¶w·2ÊÐ·���n Ó�Ó�Ó

ê5�0©J®$É0©Jëf¦0«­�J®AÉS�8® Ä �8Î Ë ¤$¦0¨���É�Ð Ä Û0¥ � k Ú m ü Ô £ ¥�Û�Ô £ � Ð°¥ �?Å�� Ò

¥ £	£
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° Ú ±(Ì Ò Ü�� ¦�É�ë�§!Ð �gÒ � Ò ² «­¨�Î´�J®!Ò±° ¼ § ¼ Á)º2Á�² ·dµ³º2Ï ½ Ô.ÀfË ¿ Á6Ê � Ê]Á'Ë´³xº ¿ ¹OÒ'ÀÉºµ« ¿ à6· ½¡¼ ÀdÎ�¶?×
àuÏ ¼ À ¿ ¹ ¼ Àc¶5È ¿ ¹ ¿ ´AÁ ¿ Ï ¶¸·2ÊÐ· Ò � ����ë�¨�¨�ªA«­®$û8ÉZ�JÈ n ®"¦0¨���®R©B¦�«­�8®A© � 5�¨�¤A��© � 5�¨�¦�Í7�8��Ç Ä �J®$È±¨��-Û
¨�®$ë�¨sk n 5�5 Ä å � £ mfÐ Ë Ò�è £ Ú Û-è £ � ÐA +�J��ªA�Y¨�ë�§"¦�Ð!5�¨�¦0§$¨�� � ©J®AªAÉ�Ð'¥ � � £ Ò

° Å ± ��ÒRù �¸·�JÉ�û8¨�®!Ð Â ÒA¡vÒº¹» Ã�¦0ÇB��Í ü ° Á ¼ ÙMÏÐº­ØwË'º&È@ÊÐ·wÖ ¼�� º2Àc¶VÊ]ÁyÈ ¿ ¹ ¿¢ÓÉ¿ ·wº ¥ º2Àc»VÊ]Á ¼ Ï ¼ Ë;¶¤��Ì ª'Û
û ©J®Aë�¨�ÉO«­®·ù&®A��Í � ¨�ªAû8¨S +«­ÉYë�� û ¨��ÝÃL©J®$ª´ &©[¦�©(¡¹«X®A«­®Aû$Ð Ë Ò Ú ¼ g Û Ú�� g Ð n ²�N 5 £ Û g Å g Û Ú;Å £ ��¼ ÛÅ Ð'¥ ���?Å Ò

° ¼ ±�Ü Ò8¡vÒ £ ©¡Ã+Ã"©Bª!Ð Æ Ò � «Ê©B¦�¨�¦�É�Ç¢Ã¢Û ² §R© Ë «­�Y�AÐ � Ò ² Î<Ã�¦�§ ü ³)À ¼ » È ¿ ¹ ¿ «íÊ]Á6Ê]Á'Ë@¹ ¼ ° Á ¼ ÙMÏÐº­ØwË'º
È@ÊÐ·wÖ ¼�� º2Àc¶¤¼¤´AÁdÔ � º2À � Ê�º2Ù&�@Ì ª û ©J®Aë�¨�É¸«X®vù&®A��Í � ¨�ªAû8¨L +«XÉ�ë�� û ¨��ÝÃv©J®$ªz &©B¦0©l¡¹«­®A«X®AûAÐ
Ë Ò'¥�Û�è�ÔAÐ n ²½N 5 £ Û g Å g Û Ú;Å £ ��¼ Û Å ÐV¥ � �?Å Ò

° � ± � � É���¨�ÍSÉYÇ�«�Ð � Ò ê&Ò ü�¾ º2Á)º2À ¿ Ï Ê � º­Ø�³�º ¿ ¹OÒ�ÀÚº@Î�¶?¹fÀ ¿ Ö2¹OÊ ¼ Á ½¡¼ ÀBµ�¹OÀcÒ�Ö2¹OÒ'À ¿ Ï ¾.¿ ¹f¹�º2ÀcÁæÑ&ºÉÖ ¼ Ë;Á6Ê]×
¹OÊ ¼ ÁlÊ]Á ¥ Ê]»Sºcµ³º2À2Ê�ºÉ·SÈ ¿ ¹ ¿ Ð � §R  ê²§A¨�É�«XÉ�Ð ² ë�§A��� � �JÈ Ä �8Î Ë ¤$¦0¨�� ² ë�«­¨�®Aë�¨BÐ Ä ©J��®$¨�û8«X¨
¡¹¨ �­� �J®!Ð Ü ®$« û ¨���ÉY«X¦�Ã � «X¦Y¦0ÉY¯A¤A��ûJ§!Ð £ ¨�¯A�Y¤R©J�ÝÃ g¤£	£ ¥8Ò

° � ±¬¿ Ò ¿ Ò ¿ ©B�AÐ ² Ò°ù·Ò�¡¹«Xë�§R©J¨ � �v�8®Aû$Ð Ä �8� Ã Â Ò N ¤$¦�� ü Ô.Á±©2Á ½¡¼ Àc» ¿ ¹OÊ ¼ Á6× ¥�§ º ¼ ÀÚº2¹fÊ�Ö¬«æº ¿ ×
·2Ò'ÀÉºÉ· ¼-½ ´A¹O¹OÀ2Ê Ó Ò'¹�ºº©c»Aà ¼ Àc¹ ¿ Á)ÖÉº Ò ��Ì ù( & Ï¥ � � � ü ¥wè?è`Û0¥wè ¼

° ¥ £ ±�ç ¤AÇ[©JÉ�� û �©$Ð Ì ÒXÐ ú² ©J��Î´©J®A� û �©ôÐ Â Ò ü «æº2¹ ¼ Ø;¶�· § Ï Ò�À ¼�� �º ¿ Á ¿ Ï	�¶ � ¶	�F² 5�ê ç Û 5<©JÇ � ©BªR©B¦0¨ � Û
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bV»dù4¸�hh\_\=i Hkj ÜL; H i�b j ; H�l ÜGo�;-\ ^ H~j p ;p¸;¶\Þ Ð ß¢½g¸c»dY%µ"W9´�¶8º�ÖÀºX´j¾×µ\¸cÍnºX´�¶8»VÞcµ,»dµp¾jZX´j¸n»V´Àºòh µ Z'·jY\Þ;¸ck
bV¸�f'Z<U3bV¸cµ Ï µ\ZM·jµ\¸;YLÞcºX´6¸;T'¸;´�¶8·3ºXbVbVWîÞ
½jºX´�f'¸p¶8½g¸c»dY¢¿­¸c½jº�T�»VZ'Y\µm»V¼¯´j¸;Þc¸;µ\µ8º4Y W Ð

�Ã¸6ÞcºX´ ·gµ\¸c¾òµ\Z'Í?¸6ZX¼�¶\½j¸cµ ¸eY ¸-ºX¾gWiÍnºX¾j¸î¶!W�¹­¸cµn¼[ZXY?ZX·jYMY\¸-º4µ\Z'´jµ Ð�m ¸c¹jY ¸cµ\¸;´�¶
º4¶\»dZ'´
Z4¼äÄ�ßmÄ ¶!W�¹­¸BÞcZ'´gµ ¶8Y ·jÞ;¶6»Vµ*»d´gµ\¹j»VY\¸c¾ì¿�W Óon Z £	£ Ô Ï ¿g·g¶î»V¶*»dµ:¹jºXY ¶\»êºXbVbVWÝÞ
½3º4´�f'¸c¾ ¶8ZÀÍn¸;¸;¶
º4¾gT4ºX´�¶
º"f'¸;µmZX¼{Ó&Ð�Ð�º4´j¾ x ¸pf'Z Ð

qsr�qsr,t uwv�x'y�zG{%|.xW}�~Ay Õ��0�0� zWzWy�{ � y��A���$v�y���y�{cxW��� ó�^L÷Xó��

ß¢½g»dµ�Þ;Z'´jµ"¶8Y\·gÞ;¶8»VZ'´:»Vµ�Í?Z9¾g¸cbd¸;¾n¿�W*º�·j´g»dZ'´?¶!W9¹­¸ Ð ÓQbV¸cÍ?¸c´�¶¢ó�^�÷�ó��¢»dµ�¶8Y ¸-º4¶\¸c¾îº4µ�ó�^��?ó�� Ð
x ¸�f'Z%bV»d¿jY\ºXY W,¹jY Z$T�»V¾j¸cµ�ºp¹vZXbVW�ÍnZXY\¹j½j»VÞ�·j´g»dZ'´<¶!W�¹v¸¢Òm½j»VÞ
½n»VµQ»d´jµ"¶
ºX´�¶\»êº4¶\¸c¾<¿�W#¶8½g¸m¶!W�¹­¸cµ

Z4¼m»V¶8µ,ÞcZXÍn¹­Z'´j¸;´�¶\µ Ðex »d¿jY\ºXY W�¹jY Z�T9»V¾j¸cµ#ºXbdµ ZÁÞcZX´jµ ¶\Y\·jÞw¶8Z'Y µ���� ³ ºX´j¾X�����Áº4´j¾ÆºÁY ¸cÞ;·jY\µ »dZ'´
Y ·jbd¸¢¼[Z'Y�µ\·gÍ ¶!W9¹­¸�Þ;Z'´jµ"¶8Y\·gÞ;¶8»VZ'´ Ð �Ã¸Xè bdb.·jµ ¸)¶\½j¸cµ ¸�Y ·jbd¸;µ�bdº4¶8¸;Y�»V´nÞ;Z'´jµ"¶8Y\·gÞ;¶8»VZ'´*Z4¼sÍnºX¹j¹j»V´�f
¼[·g´jÞ;¶\»dZ'´��Ç¼[Y\Z'Íñ]��L]:^�¶\Z*]��L]�� Ð

qsr�qsr�q �Hy2zW�X�;z Õ {%y Õ��0�0� zWzWy�{ � y��;���$v�y���y�{Ax�� ó��

ß¢½g¸cY\¸?»dµp¸;Ín¹9¶!WÁ¶!W�¹v¸M¾j¸wU3´j»l¶8»dZX´×»V´ x ¸�f'ZSbd»V¿jY8º4Y W Ð�ç ¶%Þ-ºX´×¿­¸<·jµ\¸;¾À»d´BÞ;Z'Í#¿j»V´3º4¶\»dZ'´ÇÒm»l¶8½
·g´j»dZ'´î¶!W�¹­¸,¶\Z?Í?Z�¾j¸cbsÞ;Z'´jµ"¶8Y\·gÞ;¶8ZXYLó�� Ð �Ã¸%½3º-T'¸%¶8ZM¾j¸wU3´j¸�ºX´S¸cÍ?¹g¶!Wî¸cbV¸cÍ?¸c´�¶-r

ÛGF þ Ý���E�Û½ÚV� ÛGF þ Ý��

¼[ZXY�¼[·jY ¶\½j¸cYm´j¸;¸c¾jµ)ZX¼JY\¸-º4µ\Z'´j»V´�fMZ�T'¸cYLÄ�ßmÄ�¾j¸;U3´g»V¶8»VZ'´jµ Ð
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qsr�q�r�¬ Õ {Dy��Az®­¯�AzWy�° �0�0� zWzWy�{ � y����A���$v�y���y�{cx�� óäõ
ß¢½j»Vµ�Þ;Z'´jµ"¶8Y\·gÞ;¶8»VZ'´M»dµ�Í?Z9¾j¸;bd¸;¾MºXµ�ºp¼[·g´jÞ;¶\»dZ'´?ZX¼­¶!W9¹­¸)ó _a` ±�²�²�³Ã»V´ Óon Z £	£ Ô Ð�N ·g¶QÒm½jº4¶
Ò�¸�Y ¸-ºXbVbVW:´g¸c¸c¾e»dµ)º#¼[·j´jÞw¶8»dZX´6Òm½j»VÞ
½ÇºXÞ;Þc¸;¹g¶8µLºXY�fX·jÍn¸;´�¶LZ4¼QºX¹j¹gY\Z'¹jY »êº4¶\¸�¶!W�¹v¸*t�»V¸ Ð ZX¼H¶!W�¹­¸
ó ½j¸;Y\¸ Ñ�Ð �Ã¸Xè bdba¾j¸;U3´g¸�´j¸wÒ�¶!W�¹­¸�»V´ x ¸pf'Z<¶8ZMY\¸;¹jY\¸;µ\¸c´�¶L¶8½j»Vµ¢ÞcZ'´jµ"¶8Y ·jÞ;¶ Ð

ß¢½j»dµ�´j¸;Ò ¶!W�¹­¸:µ\½jZX·jbd¾Æ¿­¸:ºe¹vZ'blW�ÍnZ'Y ¹j½j»VÞM¶!W�¹­¸*Òm½j»VÞ
½Ý»dµ,»d´jµ"¶
ºX´�¶8»dº4¶8¸;¾À¿�W×¶8½j¸*¶!W�¹­¸
´ ÐÚç ¶nÞcºX´ ¿­¸S¾j¸;Uj´j¸c¾ìº4µnº4´ò»V´j¾j·jÞw¶8»VTX¸î¶!W9¹­¸Ýt[´3ºXÍ?¸c¾µ8½Û�¶ Ñ Òm»V¶\½òZX´jbVWÝZX´j¸SÞcZ'´jµ"¶8Y ·jÞ;¶\Z'Y
t�´jºXÍn¸;¾ìÿ�:0E�8½Û�¶ Ñ Òm½j»VÞ
½ »dµ:ZX¼,¶!W�¹v¸ Ý¯· T 8½Û�¶ Ð ø f'¸c´j¸;Y8ºXb�ÞcZ'´jµ"¶8Y ·jÞ;¶\Z'Y:¼[Z'Yî»d´g¾j·jÞ;¶\»VTX¸
¶!W�¹v¸;µ�»Vµ�¹gY\Z�T�»d¾j¸;¾n¼[Z'YQ¶8½g¸cµ\¸)Y\¸cºXµ\ZX´jµ�»V´ x ¸pf'Z Ðuç ¶�½3ºXµ�¹jY\¸w¶\¶!WMµ »dÍ?¹jbd»lU3¸c¾Mµ W�´�¶
º$Ö:º4´j¾n»l¶�ºXbdµ Z
ºX·g¶\Z'Ínº4¶8»VÞ-ºXbVbVW�fX¸c´j¸;Y8º4¶\¸cµ�¸;bd»dÍ?»d´jº4¶8»VZ'´<Y\·jbV¸�ºX´g¾îÞcZ'´jµ"¶8Y ·jÞ;¶\Z'Y\µ�¼[ZXY�¶8½g»dµ�¶!W�¹­¸ Ð Ä�¸;Uj´j»V¶\»dZ'´?ZX¼
¶!W�¹v¸%Y ¸�f?»dµmºXµ¢¼[Z'bVbdZ�Òmµcr

Q�Ü9ÿ�åRáäÝA@¡ã!Û¹¸�8½Û�¶¹�º��� þ Û�»¼3�Ù�8½Ù=F�Û¤Ý�Û�8;I^¸ Ý½L¾��� þ Û0»
4�Ú�@'F - ã�Û�8¼��� þ Û / :äÜAIäÝ�8	åRáäÝN:"8NI^¸�ÿ�:�E08½Û�¶¿�ÉÝ¯· T 8½Û�¶2»�À
+ @0ISá K Ù�82¶�Û ÝPÀ

Ñ9¸c¸ Ó x · n Z'Ô�º4´j¾ Ó x ·jZ0Á"ÂXÔ�¼[Z'Y,Í?Z'Y\¸?¾j¸;¶8ºX»dbVµ,ºX¿vZX·g¶ä»V´j¾j·jÞw¶8»lT'¸M¶!W9¹­¸:¾j¸wU3´j»l¶8»dZX´jµ Ð Ð�Z'´S×
µ ¶\Y\·jÞw¶8Z'YäÿN:�E�8½Û�¶×Òm»Vbdb�¿v¸*·jµ\¸w¼[·jb�¼[Z'Y,Y\¸cºXµ\ZX´j»d´�fÁZ$TX¸cY#ÍnºX¹j¹g»d´�f6¼[·j´jÞ;¶\»dZ'´Ã�ôru]��L]*^M_v`
]��L]��¢Òm½j»dÞ
½6»dµ¢»V´6ZX·jY¢¼[Z9Þ;·jµ Ð

�À¸*ºXbdµ ZÁ´j¸;¸c¾iºÁY ¸c¾j·gÞ;¶8»VZ'´À¼[·j´gÞ;¶8»VZ'´Ã¼[ZXY,¶\½j»dµ,¶!W9¹­¸ Ðeç ¶#»Vµ#º6¼[·g´jÞ;¶\»dZ'´ÀÒm½g»dÞ
½À¶8ºXùX¸;µ<º
¶!W�¹v¸�8½Û�¶ Ý6ºX´j¾6Y\¸w¶8·jY ´jµL¶!W�¹­¸ÖÝ Ð ß¢½j»dµm¼[·j´jÞw¶8»dZX´e»Vµ)´jºXÍn¸;¾ å�Ü9ÿ�:�E08½Û�¶ ÐmÎ Z'Ym»V¶8µm¾j¸wU3´j»l¶8»dZX´
¿3ºXµ »dÞ:¸;bd»VÍn»V´3º4¶8»VZ'´�Y\·jbV¸*¼[Z'Yä¶!W�¹­¸w8½Û0¶Ã»dµ#·gµ\¸c¾ ÐXÄ bd»VÍn»V´3º4¶8»VZ'´�Y\·jbV¸:»dµäY\¸cbdº4¶8¸n¶8ZB»d´g¾j·jÞ;¶\»VTX¸
¾3º4¶8ºM¶!W�¹­¸cµ Ð �Ã¸äÞcºX´ÁY ¸;¼[¸;Y)¶\½j¸äY ¸-ºX¾j¸;Y)¶\Z Ó x · n ZXÔJºX´g¾ Ó x ·jZ�Á"Â4Ô�¼[Z'Y)ÍnZXY\¸%¾j¸;¶8ºX»dbVµ Ð ø bV»V¶\¶\bd¸
¿j»l¶�Í?Z'Y\¸,¶8Z*¶\½j»dµ)¶8Z'¹j»VÞäÞcºX´�ºXbdµ Z:¿­¸ä¼[Z'·j´j¾B»V´Çµ\¸;Þ;¶\»dZ'´ Õ Ð ³ »V´Á¶8½j»Vµ�¹3º4¹v¸;Y Ð ß¢½j¸<¾j¸wU3´j»l¶8»dZX´
ZX¼¯¼[·j´jÞw¶8»dZX´Éå�Ü9ÿ�:�E08½Û�¶S»dµmºXµ¢¼[Z'bVbdZ�Òmµcr

¸ å�Ügÿ�:�E�8½Û0¶ ã ¸ Ý�O,��� þ Û�»�?!8½Û�¶�ESÛ½Ú�@�F*?�¸©E���8½Û0¶ Ý�»�Ý S ?.¸
ß*� Ý�»�ß S2S »PÀ

qsr�q�r�Å �Hy2zW�DÆP°�{Dy��Az®­¯�AzWy�° �0�0� zWzWy�{ � y����A���$v�y���y�{cx�� ó<ö
m ¸c¹jY ¸cµ\¸;´�¶
º4¶\»dZ'´ÃZX¼�¶8½g»dµ%ÞcZ'´gµ ¶8Y ·jÞ;¶ä»dµ,¾jZ'´j¸?·jµ »d´�fÁºX¿vZ�TX¸*¾j¸;µ\ÞcY »d¿­¸c¾×¶8¸cÞ
½g´j»dÂ�·j¸;µ Ð óMöSÞcºX´
ºXbVµ\Z<¿­¸%ÒmY »V¶ ¶8¸c´eºXµ,t�ó#õ Ñ �XÇ Ï ÒmY\»l¶\¶\¸c´6»d´ x ¸�f'Zjr

I¡å0F¹?!8½Û0¶È4 S ÛGF þ Ý��

qsr�q�r�É Êsy�Ë � y�{ � yÌ�;���$v�y���y�{AxW��� t�ó�^kÍ
ó��ÎÍ'Ï'Ï�ÏpÍ
óÑÐ Ñ
Ò ¸;Y\¸¢Ò�¸)ÞcºX´?º"f�ºX»V´<·jµ\¸;¾:ºpY\¸cºX¾gWäÍ*ºX¾g¸ x ¸pf'Z%ÞcZ'´gµ ¶8Y ·jÞ;¶\Z'Y\µ Ð ÓLµ ¸c¾M¶!W9¹­¸ÔÓ�Õ�Û�á0:=8�ÿä¿v¸;bdZ'´�fXµ
¾j»VY\¸cÞw¶8blWÁ¶8Z x ¸pf'Z Ï µ\ZS»V¶%¾gZ9¸;µ\´sèé¶,´j¸c¸;¾ÀºX´�WBbV»d¿jY\ºXY W Ð ß¢½j»Vµ�¶!W�¹v¸M¸c´jºX¿jbd¸;µp¶8ZSÞcY ¸-º4¶\¸?´jºXÍn¸;¾
Y\¸;ÞcZ'Y ¾Çµ ¶\Y\·jÞw¶8·jY ¸ Ð)ç ¶pºXbVµ\Z*ºX·g¶8ZXÍ*º4¶\»dÞcºXbdblW*¾j¸;Y\»lT'¸cµLY\·jbV¸cµ)¼[Z'Y�º4¹j¹jY\ZX¹jY\»dº4¶8¸%ÞcZX´jµ ¶\Y\·jÞw¶8Z'Ypº4´j¾
Y\¸;¾j·jÞw¶8»dZX´jµ Ð

Ñ9·j¹j¹­Z'µ ¸äÒ�¸�½3º-T'¸<º4´Ç¸cbV¸cÍ?¸c´�¶�ó ¾j¸;Uj´j¸c¾�ºXµ)µ\¸;Â�·j¸c´jÞ;¸MZX¼Q¸cbV¸cÍ?¸c´�¶8µ�Ü4^)ºX´j¾ÇÜ'� Ï Òm½g»dÞ
½
ºXY ¸pZX¼H¶!W�¹­¸�ó�^�ºX´j¾eó��)Y\¸;µ\¹­¸cÞ;¶\»VTX¸cbVW ÐHÖ ¸%Þ-º4´6ÒmY »V¶8¸%»V´ x ¸pf'Zjr

Õ�Û�á2:=8�ÿ¿¸�4¿�º��� þ Û�»Ø×;@ Û½Ú4ÿ;Id¸úÛA>Y�w4�>'»¹¸úÛ2ÙÚ�w4�Ù�»�À
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6;:4ÿ	å�Ú�Û Ú.@'9�E'ÿ�Ý9ÿ�À
6!Ù"<�Û Ú�@'9NE å�Üc@�:�Ü*À
6!Ù"<�Û Ú�@'9NE�ÛGF þ Ý���À
Q�Ü9ÿ	åRá�ÝA@¡ã�Û¹¸�8�Û�¶b�Ü��� þ Û�»È3!Ù�8½ÙGF�Û	Ý�Û�8NI^¸ ÝÝLÞ��� þ Û�»
4�Ú�@�F - ã�Û�8Ø��� þ Û / :�ÜAIäÝ�8	å áäÝN:=8NI^¸!ÿ�:�E�8½Û0¶ß��Ý¤· T 8½Û0¶2»�À
+ @0I�á K Ù�82¶½Û ÝPÀ
¸ å�Ü9ÿ�:0E�8½Û�¶ ã ¸ Ý�O���� þ Û�»H?!8�Û�¶�E�Û½Ú.@�F*?.¸©EP��8½Û0¶ Ý�»�Ý S ?.¸¸ß*� Ý�»�ß S2S »�À
¸ þ á�ÿ½Ù	Ý�Ùb�w��� þ Û�»�À
¸úÛGF þ Ý���E�Û½ÚÚ�w��� þ Û�»PÀ

Î »�f Ð �9r x ¸pf'ZMÍnZ�¾j·jbV¸pbd»d¿ ¾g¶\¾ Ð bs¼[ZXYmÄ�ßmÄíµ ¹v¸;Þc»VUjÞ-º4¶\»dZ'´

x ¸�f'Zä¾j¸;U3´g¸cµm´j¸;Ò ¶!W�¹­¸à4 Ï »V¶\µ�ÞcZX´jµ ¶\Y\·jÞw¶8Z'Y,t[´3ºXÍ?¸c¾�F�Ù"<�Û�E"4 Ñ ºX´j¾:¶!Ò�Z<Y\¸;¾j·jÞw¶8»dZX´îY\·jbV¸cµ
Û;>,ºX´j¾±Û2ÙMZ4¼ª¶!W9¹­¸cµÔ4.· T 4�>äºX´j¾º4.· T 4�ÙMY\¸;µ\¹­¸cÞ;¶\»VTX¸cbVW Ð ø f�ºX»V´:ºXbVb­¶\½j¸cµ ¸pY\·jbV¸cµ¢º4Y\¸�´j¸;Þc¸;µ\µ8º4Y W
¼[ZXY¢Y\¸-º4µ\Z'´j»V´�fMZ�T'¸cYLÄ�ßmÄ�¾j¸;U3´g»V¶8»VZ'´jµ Ð

qsr�qsr�á âºy0~%}�y2ã^�;�äâ®y�åDzWy���y�{cxÎ|.xW}��A{¾�;��æèç�æé��åHy � }�ê � |�xW},�A{Þ},{Þë�y2ìA�

x ¸w¶�·jµQ´jZ�Ò µ ½jZ'Y"¶8bVW�Y\¸wT�»d¸;ÒòZ'·jYQY ¸c¹jY ¸cµ ¸c´�¶
º4¶\»dZ'´MZX¼vÄ�ßmÄì¾jZ�Þc·jÍ?¸c´�¶\µQ»d´ x ¸�fXZ ÐHm ¸cÍ?¸cÍ#¿­¸cY Ï
Ò�¸pºXY ¸L·gµ\»d´.f x ¸�f'Z�bd»V¿jY8ºXY"W#¼[Z'YQ¶!W�¹v¸;µíI¡å0Fîº4´j¾ÉÛGF þ Ý��nºX´j¾?Ò�¸�½3º-T'¸�¾g¸;U3´j¸;¾î´j¸;Òì¶!W�¹­¸í8½Û�¶
»V´S¹jY\¸wT9»VZ'·jµmµ\·g¿jµ\¸;Þ;¶8»VZ'´jµ Ð

ß¢½j¸;µ\¸ÁÞ;Z'´jµ »d¾j¸;Y8º4¶\»dZ'´jµMÞcºX´ ¿­¸e¸�Ö9¹jY\¸;µ\µ\¸;¾ »d´ x ¸pf'Z×ÍnZ�¾j·jbV¸Àt U3bd¸ ÑwÐ ß¢½j»dµMU3bd¸S»Vµ?¶\½j¸c´
»VÍn¹­Z'Y"¶8¸c¾<»V´�¶8Z x ¸�f'Z%µ W�µ"¶8¸cÍ ¿­¸;¼[Z'Y ¸�Ò�¸)µ ¶8ºXY ¶QÒm»l¶8½M¾j¸wU3´j»V¶\»dZ'´<Z4¼sÄ�ßmÄ µ\¹­¸cÞ;»VU3Þcº4¶8»VZ'´jµ ÐuÎ »dbV¸
»Vµ¢´3ºXÍ?¸c¾�Ú�@Î9�E'ÿ�Ý�ÿ¦à Ú*ºX´j¾S»Vµ¢¾j¸;U3´g¸c¾Á»V´ Î »gf'·gY\¸�� Ð

î Z�ÒÕÒ�¸#ÞcºX´Á¾j¸;µ\Þ;Y\»d¿­¸ä»V´j¾j»lT9»V¾j·3ºXb�Ä�ßmÄíÞcZ'´gµ ¶8Y ·jÞ;¶�Y\¸c¹gY\¸cµ ¸c´�¶
º�¶8»dZX´Á»d´ x ¸�f'Z Ð Ñ�·j¹j¹­Z'µ\¸
¸;bd¸;Ín¸;´�¶\µ�ïÀr�ðÅºX´j¾�h:r%± Ï Òm½j¸;Y\¸nðñºX´g¾X± º4Y\¸?¸c»V¶\½j¸cYmÙ;ðZñ2ï ´ ïÇZXY,¶!W�¹­¸cµä¾g¸;U3´j¸;¾Ý·jµ\»V´�f
Ä�ßmÄ�¾3º4¶8º<ÞcZ'´jµ"¶8Y ·jÞ;¶\Z'Y\µät���Í�õ�Í;ö�Ík�iZ'Y$Í ÑwÐ Ä�¸cµ ÞcY\»V¹g¶8»VZ'´î»dµ¢¾gZ'´j¸%Z'´ Î »gf'·gY\¸ºÕ Ð

æwy�� � z=}�å%xW},�A{ æèç�æ ëPy2ì;�
µ\»VÍn¹jbV¸�¸cbV¸cÍ?¸c´�¶ ï­t�ò<Ø,ï�]*ð��)ð Ñ ¸ Ù^� þ á�ÿ½Ù	Ý�Ù�»
ó ¸;Y\Z?Z'YmZ'´j¸pZ�ÞcÞ Ð ï�� Iäå0F ] ÛGF þ Ý��
Z'´j¸%Z'Y¢Í?Z'Y\¸pZ�ÞcÞ Ð ï�õ 8�Û�¶ ]
ó ¸;Y\Z?Z'YmÍnZ'Y ¸�Z�ÞcÞ Ð ïgö Iäå0Fb?a8½Û�¶ ];S ÛGF þ Ý��
ºXbV¶\¸cY ´3º4¶8»lT'¸ ïe÷Gh Iäå0F ]¼ô
µ\¸;Â�·g¸c´jÞ;¸ t�ïNÍõh Ñ Õ!Û�á0:=8�ÿ¿¸ / �Ü��� þ Û�»

×A@ Û½Ú4ÿNI[¸úÙÚ� ] »Ú¸�9ß� ô »
Î »gf Ð Õgr m ¸;¹jY\¸;µ\¸;´�¶8º4¶8»VZ'´ÁZ4¼uÄ�ßmÄ�ß�W�¹­¸ Ð�ZX´jµ ¶\Y\·jÞw¶8Z'Y µL»V´ x ¸pf'Z
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÷Ôø�ù úèûäü�ý à$þ!ÿ����Sâ�ãÀâ �Là�ÿ����	�
� ü�� �
�������oû�ÿ����

î Z�Ò Ï Ò�¸#ºXY\¸,Y\¸cºX¾gWS¶8Z*ºX¹j¹jblW6ºX¿vZ�TX¸ä¾j»Vµ\Þc·gµ\µ\¸;¾�Ä�ßmÄ ¶!W�¹v¸�ÞcZ'´gµ ¶8Y ·jÞ;¶\Z'Y\µ�ºX´j¾Á¹gY\Z�T�»d¾j¸äºX´
¸wÖgºXÍ?¹jbV¸#ZX¼�Ä�ßmÄ Y\¸c¹gY\¸cµ ¸c´�¶
º�¶8»dZX´×»V´ x ¸�f'Z Ð Ö ¸<Þ
½jZ9ZXµ\¸MºX¾j¾gY\¸cµ µ%¿vZ�Z'ù6µ\¹­¸cÞc»lU3Þ-º�¶8»dZX´ Ð�ç ¶\µ
Ä�ßmÄ�»dµ¢¾jZ'´g¸,ZX´ Î »gf'·jY ¸ ³ Z'´e¹jº"f'¸ ³�� Â Ð

6!Ù"<!Û¯Ú�@Î9�E'ÿ�Ý�ÿPÀ

Õ�Û�á2:=8�ÿ¿¸ ]0+2+ Õ24����2EA>%����� þ Û�»
×;@ Û�Ú4ÿNI[¸�IäÝ�8�Û�Û¤Ý.E;>D��I¡å0F þ á�ÿ½Ù¤Ý!Ù Û=F þ Ý��2»

¸ Ü;:�EA>sC þ Ú	Ù�á¤Û�E;>sC á0:äå�Ü½Ý�82��E;>d� þ á�ÿ½Ù	Ý�Ù�»
¸
æ;@ þ E;> � I¡å0F þ á�ÿ�Ù¤Ý�Ù¯ÛGF þ Ý��2»�À

Õ�Û�á2:=8�ÿ¿¸�×��.5�5�E�7 ] 6�4.E;>%����� þ Û�»
×;@ Û�Ú4ÿNI[¸ Ü!ÙGF�Û2E;> � þ á4ÿ½Ù¤Ý�Ù�»

¸ Üc@�áG<�Ü!ÙGF�Û�E;>d� I¡å2F þ á4ÿ½Ù¤Ý�Ù¯ÛGF þ Ý��2»
¸�I¡å�8�Ü!ÙGF�Û2EA>d� þ á�ÿ�Ù¤Ý�Ù�»�À

Õ�Û�á2:=8�ÿ¿¸ ]0+2+ Õ ô�-2-�� E;>d����� þ Û�»
×;@ Û�Ú4ÿNI[¸ ÝA@¡Ý�Ú	Û2E;> � I¡å0F¹?!8½Û�¶ þ á�ÿ½Ù	Ý�Ù S ÛGF þ Ý��2»

¸
ß	å�ÚSÚ�E Ü!ÙGF�Û2E;>d�è×��.525�E07 ] 6�4.EA>'»
¸úÙ'ÿ�ÿ�8½Û.I2I"EA>d�w8½Û�¶ ]0+2+ Õ24����2EA>'»
¸ þ2K :�Ü!Û½I¡å0F þ á�ÿ½Ù¤Ý!Ù ÛGF þ Ý��2»
¸úÛGF�ÙN@	Ú�E�Q /�R E;>d� I¡å0F þ á�ÿ½Ù¤Ý!Ù þ á�ÿ½Ù¤Ý�Ù0»�À

Î »gf Ð Âjr x ¸pf'ZM¾j¸;Uj´j»V¶\»dZ'´SZX¼HºX¾j¾jY ¸cµ µL¿­Z9ZXù

âºy���|�z�� t�� ß¢½g¸cY\¸L»dµ�Z'´j¸m»VÍn¹­Z'Y ¶8ºX´�¶�¾j»Výv¸cY ¸c´jÞ;¸L¿­¸;¶!Ò�¸c¸;´ x ¸�f'Z�ºX´j¾nÄ�ßmÄô¾g¸;U3´j»l¶8»VZ'´jµ ÐHç ¶
bd»V¸cµ¢»V´6¶\½j¸�¾g¸;U3´j»l¶8»VZ'´SZX¼uµ ¸cÂ�·j¸c´gÞc¸ Ð�� ´j¸,½3º-T'¸,¶8Z?´3ºXÍ?¸%¶\½j¸,Y\¸cÞ;Z'Y\¾6¶!W�¹v¸,¾j¸;Uj´j¸c¾Ç»V´ x ¸pf'Z
»V¼v»V¶�»Vµ�·jµ\¸;¾:bêº4¶\¸cYQ»V´?¾g¸;U3´j»l¶8»VZ'´*º4µ�º%ÞcZXÍn¹­Z'´j¸;´�¶ Ð! ·g¶�¶8½g¸L´3º4Ín¸¢ZX¼v¶8½j¸m¶!W�¹v¸)µ\½gZ'·jbd¾?¾j»lýa¸;Y
¼[Y\ZXÍË¶8½g¸?´jºXÍn¸<Z4¼�¶\½j¸M¸cbd¸;Ín¸;´�¶%ZX¼�¶\½3º4¶p¶!W�¹­¸ Ð�Ö ¸MÞcºX´×ºX¾jZ'¹g¶�ºî´3ºXÍ?¸<ÞcZX´�TX¸c´�¶8»VZ'´×µ\·jÞ
½
¶8½jº4¶�¶8½g¸<´3ºXÍ?¸cµpZX¼�Y\¸;ÞcZ'Y ¾B¶!W9¹­¸cµ,ºXY ¸äÒmY\»l¶\¶\¸c´�»d´ÇÞcºX¹j»l¶
ºXbHºX´j¾B¶8½j¸<´jºXÍn¸;µ�ZX¼�¸cbV¸cÍ?¸c´�¶,ºXY ¸
ÒmY\»l¶\¶\¸c´S»d´Sµ\ÍnºXbVbabd¸w¶\¶\¸cY\µ Ð
âºy���|�z��_q"� Ö ¸6ºX¾j¾òºBµ\·�#<Ö¾E;>6¶\Z×¸wT'¸;Y WÚ´3ºXÍ?¸îZX¼L¸cbd¸;Ín¸;´�¶*º4´j¾Ý¶8½j¸î¶!W�¹v¸6ZX¼�ºX¿­Z$TX¸
Í?¸c´�¶8»VZ'´j¸c¾S¾j¸wU3´j»l¶8»dZX´ Ðuç ¶)»dµ¢¾j·g¸%¶\Z?º�TXZ'»d¾S´3º4Ín¸%ºXÍä¿j»gf'·g»V¶8»V¸cµ�ZX¼�Ù'ÿ�ÿ28½Û�I2IÎ9;:2:=<.E;>#¾j¸;Uj´j¸c¾
ºX¿­Z�T'¸�ºX´j¾%¶8½j¸�ZX¶8½g¸cY¯Ä�ßmÄÚµ ¹v¸;Þc»lU3Þ-º4¶\»dZ'´ ÐDÖ ¸�ÞcºX´,µ\·j¹j¹­Z'µ ¸�ºXÍ#¿g»gf'·j»l¶8»V¸cµa»V´�¸;bd¸;Ín¸;´�¶¯´3º4Ín¸;µ
»V¼�Ò�¸äº4Y\¸�Ò�Z'Y\ù�»d´.f?Òm»l¶8½î¶!Ò�Z?µ\»VÍn»VbêºXY�Z'´�¶8Z'bVZ�f'»V¸cµ Ð

ç ¶î»Vµ:ÞcbV¸-ºXYn´jZ�Ò Ï ¶8½jº4¶*¶\Y8ºX´jµ"¼[Z'Y\Ínº4¶\»dZ'´Ú¼[Y\Z'Í Ä�ßmÄ µ\¹­¸cÞc»lU3Þ-º�¶8»dZX´ ¶8Z x ¸�fXZÝ¾j¸;U3´g»V¶8»VZ'´ »Vµ
µ ¶\Y8ºX»�f'½�¶\¼[Z'Y"Ò�º4Y\¾ Ð ç ¶6µ\½jZ'·gbd¾f¿v¸×¾jZ'´j¸×ºX·9¶8Z'Ínº4¶8»VÞ-ºXbVbVWÚ¸cÍ?¹jbVZ$W�»V´�fiµ ¶
º4´j¾3ºXY ¾�ºXb�f'Z'Y »V¶8½gÍnµ
ù�´jZ�Òm´�¼[Y Z'Í�Þ;Z'Ín¹g»dbd¸;YsÞcZX´jµ ¶\Y\·jÞw¶8»dZX´jµ Ð ß¢½j¸�µ8ºXÍ?¸�ºXµ\µ ¸cY ¶\»dZ'´%½jZXbd¾jµ¯ºXbVµ\Z�¼[Z'Ys¶\Y8ºX´jµ"¼[Z'Y\Ínº4¶\»dZ'´jµ
¼[Y\ZXÍ x ¸�f'ZM¶8Z?Ä�ßmÄ Ð

³��%$
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Ö ¸¢ºXY ¸¢ºX¿jbV¸�¶\Zpµ\¹­¸cÞc»l¼ W#]���]*^¯º4´j¾M]��L]��Q´jZ�Ò Ðux ¸;¶Q·gµQ¾j»dµ Þc·jµ µu¶8½j¸�´g¸wÖ�¶u¶8ZX¹j»dÞHÓ�ÞcY\¸cº4¶8»VZ'´
Z4¼�º?¶8Y8º4´jµ ¼[Z'Y Í*º�¶8»dZX´e¼[·j´jÞw¶8»VZ'´ �Ýr.]��L]:^�_v` ]��L]���»V´Á¶8½j»Vµ�µ\¸;Þ;¶\»dZ'´ ÐàÖ ¸#½3º-TX¸#Ò�Z'Y ùX¸;¾
»V´ x ¸pf'ZS¾j¸;Uj´j»V¶\»dZ'´Bµ"¶
º4¶\¸MWX¸;¶ Ï ¿g·g¶%Ò�¸M½3º-T'¸<¶\Z6µ"Òm»V¶\Þ
½Ã»V´�¶\ZS¹jY\Z�ZX¼�µ ¶8º4¶8¸M´jZ�Ò Ð<ç ¶%»dµp¾gZ'´j¸
¶\½jY\ZX·�f'½S¶8½j¸%µ\¹­¸cÞ;»VU3Þcº4¶8»VZ'´SZX¼¯¶8½j¸ f'Z�º4b�r

< :	Ù½Ú ßb� + � + > · T�+ � + ÙVÀ

ùÑø>= û�ÿ����@?BA��C�D�FE �.ü�� ÿ

x ¸w¶S·jµ:µ\½gZ'Y ¶\bVWò¾j¸cµ ÞcY\»V¿v¸B½gZ$Ò x ¸�f'ZÆÒ�Z'Y ù�µS»V´ ¶8½j¸B¹gY\Z�ZX¼%µ ¶8º4¶8¸ Ð ß¢½j¸BÍnºX»V´ »d¾g¸-ºÆ»dµn¶8Z
ÍnºX´j»V¹j·jbdº4¶8¸äº:ÞcZ'´�¶8¸�Ö�¶ Ð Ð�ZX´�¶\¸wÖ�¶,Ín¸cºX´jµpº4´BZ'Y\¾j¸;Y\¸;¾×µ ¸;¶,ZX¼�¾j¸wU3´j»V¶\»dZ'´gµ�ºX´j¾B¶\½j¸c»VY�¶!W�¹v¸;µ Ð
ß¢½g¸cY\¸eºXY ¸îµ\¸;TX¸cY\ºXbLY ·jbd¸;µ#Òm½j»dÞ
½Ú¾j¸wU3´j¸cµ?½jZ�Ò ¾g¸cY\»lT4º4¶8»VZ'´jµ�×,»V¸ Ð Þ
½3ºX´.f'¸cµ?ZX¼LÞcZ'´�¶8¸�Ö�¶*º4Y\¸
¾gZ'´j¸ Ð ß¢½j»Vµmµ\¸;¶)ZX¼JY\·gbd¸cµm»Vµ¢Þ-ºXbVbd¸c¾:¶!W�¹­¸�µ"W�µ ¶8¸;Í t Ä Ð�Ðô»V´6ZX·jY¢Þ-ºXµ ¸ Ñ�Ð

ÓLµ ·3ºXbVbVW�Ò�¸�µ ¶8ºXY ¶¯Òm»V¶\½ä¸;Ín¹g¶!W,Þ;Z'´�¶8¸wÖ�¶�º4´j¾<ºX¾j¾äºL´j¸wÒÚ¾j¸;U3´g»V¶8»VZ'´jµ~×ª]���]*^ªºX´j¾#]���]��
»V´<Z'·jYuÞcºXµ\¸ ÐHm ¸cÍ?¸cÍ#¿­¸cY Ï ¶8½3º4¶u·jµ\·3º4bdbVW,ÍnºX´�Wä¼[·j´gÞ;¶8»VZ'´jµmt[Y\·jbV¸cµ Ñ ºXY\¸¢¾g¸;U3´j¸;¾?Òm»l¶8½<Z'´g¸�¶!W�¹v¸
¾g¸;U3´j»l¶8»VZ'´Ãt�ÍnºX»d´jblW?ÞcZ'´jµ"¶8Y ·jÞ;¶\Z'Y\µLºX´j¾6¸cbV»dÍ?»d´3º4¶\Z'Y\µ ÑwÐ

 WBµ ¹v¸;Þc»l¼ W9»V´�fî¶8½j¸�f'Z'ºXb�r < :	Ù½Úµßb� + � + >Þ· T�+ � + ÙHÀ x ¸pf'Z�fX¸c´j¸;Y8º4¶\¸cµ%´j¸;Ò t�¸wÖ9»Vµ ¶8¸;´½×
¶\»êºXb Ñ T4ºXY »êºX¿gbd¸�´3ºXÍ?¸c¾�LHG%Òm½g»dÞ
½<»dµJZX¼3¶8½g¸¢µ8ºXÍ?¸�¶!W�¹­¸mºXµH¶8½g¸Ôf'Z�ºXb Ð ß¯Z�Þ;Y\¸-º�¶8¸mº�¹jY Z9Z4¼.Ín¸cºX´jµ
¶\ZnÞ;Z'´jµ"¶8Y\·gÞ;¶pº<¶8¸;Y\ÍñÒm½g»dÞ
½Á»VµmZX¼H¶\½j¸�fXZ�ºXba¶!W�¹­¸ Ð
Ö ¸%Þ-ºX´e·jµ\¸,¾j¸;Uj´j»V¶\»dZ'´jµm»V´eÞ;Z'´�¶8¸wÖ�¶�ºX´j¾
µ ¸;TX¸cY8º4b x ¸�fXZ?Þ;Z'Í?Í*ºX´g¾jµ*Ó*Í*ºX»V´jbVW�Q�ÜSÝ�8�:�I?ºX´j¾wÕ�Û	ß;@¡Ü!Û Ð

I {cxÎzW�A��� Ö ¸pÞ-º4´6Þ
½jºX´�f'¸�¶\½j¸%Þc·jY Y\¸c´�¶�f'Z'ºXba¿�WÌQ�ÜSÝ�8N:�I<»l¼¯»V¶�»Vµ¢»d´*¶\½j¸p¼[Z'Y\ÍdLHGÚ� ] · T�ô Ð3ç ¶
Þ;Y\¸cº4¶8¸;µ�´j¸;Ò�½�W�¹­ZX¶8½j¸;µ\»Vµ<t[¼[ZXYL¸�Öjº4Ín¹jbV¸,¶\¸cY Í K Ñ ZX¼u¶!W�¹­¸ ] ºX´j¾eÞ
½3ºX´�f'¸;µ�¶8½g¸�Þ;·jY\Y ¸c´�¶$f'Z�º4b
¶\ZºLN> � ô Ð

â®y2êU{%yJ� ç ¶�»Vµ)¶\½j¸äÍ?Z'µ ¶)¹­Z�Ò�¸;Y ¼[·jbJÞcZ'Í?Í*º4´j¾6¼[ZXYL¹jY Z9Z4¼Vf'¸;´j¸cY\º4¶8»VZ'´ Ð¢ç ¶�¶8ºXùX¸;µ�ºM¶8¸cY Í bd»dù4¸
»l¶8µ%ºXYaf'·jÍ?¸c´�¶%ºX´g¾�¶\Y\»V¸cµ�¶8ZS·j´g»V¼ W6¶8½j¸<¶!W�¹v¸MZX¼�¶\½j»dµ�¶\¸cY\Í Òm»V¶\½�¶\½j¸#¶!W�¹v¸MZX¼�Þc·gY\Y\¸;´�¶�fXZ�ºXb Ð
ç ¶#Þ-ºX´Ýµ ·jÞcÞ;¸c¸c¾Ý¶\½j¸c´Æ¶\½j¸ºf'Z�º4b�»Vµä¹jY Z$TX¸c¾i¿�WÀ¶\½j»dµ,¶8¸cY Í Ðeç ¼)»V¶�¾jZ9¸;µ\´sèé¶<µ ·jÞcÞ;¸c¸c¾òºX´j¾Æ¶\½j¸
Y ¸;U3´g¸cÍ?¸c´�¶�¶\¸cY\ÍY8î»dµmZX¼H¶!W�¹­¸LKHM*� ]ON0ô M�tPKHM*� ]�N�ô Í?¸-ºX´jµLº<¼[·j´jÞ;¶\»dZ'´jºXba¶!W�¹v¸ ] · T�ô Òm½j¸;Y\¸
Me»dµL¿j»d´j¾B»V´Ç¶8¸;Y\Í ô Ï K%M*� ]ON�ô MeÍ?¸-º4´jµpºX¹j¹gbd»dÞcº4¶8»VZ'´ÁZ4¼�¶\¸cY ÍQM6¶8Z:¶8¸;Y\Í2KHM
� ]SRHN�ô Ñ�Ï�x ¸�f'Z
¶\½j¸c´Bµ ·j¹j¹­Z'µ\¸#¶\½3º4¶�ºX´�WÁµ ¹v¸;Þc»êº4bH»d´gµ ¶
º4´jÞc¸�ZX¼*MeÞcºX´Ç¿­¸<º*¹jY Z9Z4¼�ZX¼Q¶8½j¸�f'Z�ºXb Ð�ç ¶íf'¸c´j¸;Y8º4¶\¸cµ
ºS´j¸wÒ f'Z�ºXbPL�Ü.JA>Y� ] Ï µ\¹­¸cÞc»dºXbd» ó ¸;µ�¶8½j¸MY\¸wU3´j¸;Ín¸;´�¶,¶8¸;Y\Íb8e¶8Zè8¤LäÜ.JA>nÒm½j»dÞ
½Ã»dµpZX¼�¶!W�¹v¸
ô LäÜ�JA>?ºX´j¾�µ ¶8ºXY ¶\µ�¶8½j¸<´j¸wÒüY ¸;U3´g¸cÍ?¸c´�¶%Òm»V¶8½Ç¶\½j»dµ�µ\¹­¸cÞc»dºXbd» ó ¸;¾Ç¶8¸cY Í Ð%ç ¶%Ínº-WeÒ�Z'Y\ùÁ»d´Bº
ÞwW�Þcbd¸nµ\ZÇµ ¸;TX¸cY8º4b�´j¸wÒ µ\¹­¸cÞc»dºXbd» ó º4¶\»dZ'´gµ%ºX´j¾Æ´j¸wÒ ¹3ºXY"¶8»êº4bHf'Z�ºXbVµ,ÞcºX´Æ¿­¸�fX¸c´j¸;Y8º4¶\¸c¾Ý¿�W×Z'´j¸
º4¹j¹jbd»VÞ-º4¶\»dZ'´îZ4¼UÕ�Û	ßA@�Ü!Û:ÞcZ'Í?ÍnºX´j¾6·j´�¶8»dbs¶\½j¸,bêºXµ"¶äfX¸c´j¸;Y8º4¶\¸c¾Áµ ¹v¸;Þc»dºXbd» ó º4¶\»dZ'´îZX¼HY\¸wU3´j¸cÍ?¸c´�¶
¶\¸cY Í ¾jZ�¸cµ\´aè ¶L·j´j»l¼ W*Òm»V¶\½î¶8½j¸%µ\¹­¸cÞ;»êºXbV» ó ¸c¾Üf'Z�ºXb Ð*� ¶8½j¸;Y Òm»Vµ\¸%Y\¸wU3´j¸cÍ?¸c´�¶)¹jY Z9Þ;¸cµ\µm¼�ºX»Vbdµ Ð

x ¸w¶%·jµp´jZ�Òü¹gY\Z�T�»d¾j¸Mº:µ Í*ºXbVbH¸�Öjº4Ín¹jbV¸ Ð Ñ9·j¹g¹vZ'µ ¸<¶!Ò�ZîT'¸;Y WBµ »dÍ?¹jbd¸�¸Ø×�Í*ºX»VbHº4¾j¾jY\¸;µ\µ%¿­Z9Z'ù
µ ¹v¸;Þc»lU3Þ-º4¶\»dZ'´gµcr

Ü4^;t��sï%TSÜ�Í j.UWV ��ï%TSÜ�Í«����ðYX���ï%TSÜ�Í
Ü.TÜï0��i�õ Ñ
Ü'�$t,��ï�TSÜ�Í�����ð4X���ï�TSÜ4ö�Í j�UWV �sï%TSÜ�Í
Ü.TÜï0��i Ñ

ø bdb.»d´�¶\¸cY\´jºXbv¸;bd¸;Ín¸;´�¶\µ�t[»d´?¶8½j¸L¿jY8ºXÞ
ù4¸;¶\µ Ñ ºXY ¸LZX¼a¶!W9¹­¸pØ,ï�]nðä�)ðf¼[ZXY�µ »dÍ?¹jbd»VÞc»V¶!W Ð�Ö ¸)Ò�ºX´�¶
¶\ZMÞcY\¸cº4¶8¸�º#¼[·j´jÞw¶8»dZX´��Çr�Ü4^�_­` Ü'� Ð�x ¸�f'ZMµ ¹v¸;Þc»VUjÞ-º4¶\»dZ'´SZX¼HÜ4^mºX´g¾eÜ'�LºXY ¸�º4µm¼[ZXbdbdZ�Òmµ;r

³��HZ
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Õ�Û�á2:=8�ÿ¿¸�4�>%����� þ Û�»
×;@ Û�Ú4ÿNI[¸ Ü!ÙGF�Û;>sC�I¡å�8	Ü�ÙGF�Û;>sC Üc@�áW<�Ü!ÙGF�Û;>d� þ á�ÿ½Ù¤Ý�Ù0»

¸úÛGF�ÙN@	Ú�> 8½Û�¶ þ á�ÿ½Ù	Ý�Ù�»�À

Õ�Û�á2:=8�ÿ¿¸�4.Ù������ þ Û�»
×;@ Û�Ú4ÿNI[¸ Ü!ÙGF�Û2Ùb� þ á�ÿ�Ù¤Ý�Ù�»

¸ Üc@�áG<�Ü!ÙGF�Û�Ù¹� I¡å0F¹?!8½Û0¶ þ á�ÿ½Ù¤Ý�Ù S Û=F þ Ý��2»
¸�I¡å�8�Ü!ÙGF�Û2Ùb� þ á�ÿ½Ù	Ý�Ù�»
¸úÛGF�ÙN@	Ú�Ùb� þ á4ÿ½Ù¤Ý�Ù�»PÀ

x ¸;¶)·jµmµ ¶8ºXY ¶¢Òm»l¶8½S¶8½j¸p¶\Y8ºX´jµ"¼[Z'Y\Ínº4¶\»dZ'´*¼[·g´jÞ;¶\»dZ'´S¾j¸wT'¸cbVZ'¹jÍ?¸c´�¶-r
5½Û0¶�: T < :	Ù½Úµß¹�º4�>¾· T 4.ÙVÀ
< :	Ù�ÚMß

LHG[�Ü4�>W· T 4.Ù
5½Û�¶N: T Q¡ÜSÝ�8�:�I K À
Q�ÜSÝ�8�:�I ?�> S K
K �º4s>
L�> �Ü4.Ù

5½Û�¶N: T Õ!Û	ß;@�Ü!Û�F�Ù�<�Û2E"4.ÙHÀ
Õ�Û	ßA@�Ü!Û 9�� F�Ù"<�Û�E"4.Ù

L�Ù[� þ á�ÿ�Ù¤Ý�Ù
L�[^� I¡å0F¹?!8½Û0¶ þ á4ÿ½Ù¤Ý�Ù S ÛGF þ Ý��
L]\Ú� þ á�ÿ�Ù¤Ý�Ù
LH^[� þ á�ÿ�Ù¤Ý�Ù

Ö ¸*µ ¶8ºXY ¶\¸c¾ÆÒm»l¶8½Æº�f'Z�ºXb�µ\¹­¸cÞ;»VU3Þcº4¶8»VZ'´ ÏQx ¸pf'ZBºXÞ;Þc¸c¹9¶8µ#»l¶#ºX´g¾Xf'¸c´g¸cY8º�¶8¸cµ#º�f'Z�ºXbÔLHG Ð�Ö ¸
Þ-º4´ÀºX¹g¹jbVW�Q¡ÜSÝ�8�:�I K Ï ¿­¸cÞcºX·jµ ¸M¶\½j¸MÞc·jY Y\¸;´�¶�f'Z�º4bu»dµpZX¼�¶!W�¹v¸�4�>¾· T 4�Ù ÐMx ¸�fXZ�f'¸;´j¸cY\º4¶8¸;µ
½�W�¹vZX¶\½j¸cµ »dµ K �Ü4�> ÐQç ¶�»Vµ�¸�Öjº4Þ;¶8blWMÒm½3º4¶�Ò�¸�´j¸;¸c¾�Ó K »Vµ�´jZ�Òf»d´nÞcZ'´�¶\¸wÖ�¶mºX´j¾nÒ�¸�ÞcºX´î·jµ ¸c¾
»V¶�¶8Z?µ8º4¶\»dµ ¼ W®f'Z�ºXbDLN> Ð

Ö ¸�ù�´jZ�Ò Ï ¶8½3º�¶ Ä �nÞcZX´jµ\»Vµ ¶8µLZX¼�ºnÞ;Z'Í?¹vZ'´g¸c´�¶8µ Ð�ç ¶�»Vµ�¸cºXµ\»V¸cYL¶\ZnÒ�Z'Y\ùSÒm»V¶\½Á»V´j¾j»VT�»V¾j·3ºXb
ÞcZXÍn¹­Z'´j¸;´�¶\µ)¼[ZXY)¼[·jY"¶8½j¸;Y)Ò�Z'Y ù Ï µ\Z?Ò�¸äºXY\¸%¶8Y"W9»V´�fn¶\Z*¾j¸;ÞcZ'Í?¹­Z'µ\¸,Þc·jY Y\¸;´�¶íf'Z�ºXbVL�> Ð¢ç ¶�ÞcºX´
¿­¸ä¾jZ'´g¸#¿�WÁY ¸;U3´j¸;Ín¸;´�¶p·jµ\»V´�f Ä �nÞ;Z'´jµ ¶\Y\·jÞw¶8Z'Y Ð�ç ¶�Ò�ºXµàf'¸;´j¸cY\º4¶8¸;¾�ºX·g¶\Z'Í*º�¶8»dÞcºXbdblW*¾g·jY\»V´�f
¾j¸wU3´j»V¶\»dZ'´SZX¼ Ä �M¶!W�¹v¸ Ð�ç ¶8µ)´3ºXÍ?¸%»dµ
F�Ù"<!Û2E"4.Ù ÐÔÖ ¸%Þ-º4´Á¸wÖ9¹jbVZ'Y\¸%¶8½g»dµ¢¶8¸;Y\Íå»d´ x ¸�fXZn¶8Z?µ\¸;¸
»V¶\µ�T4ºXbd·j¸%º4´j¾6¶!W�¹­¸Xr
5½Û�¶N: T F�Ù"<�Û2E"4�ÙVÀ
ã�Ù½Ú�å!Û`_�F�Ù"<!Û2E"4.Ù
Ý�� þ Û _ þ á�ÿ�Ù¤Ý�Ù2· T ?kI¡å0Fß?!8�Û�¶ þ á�ÿ½Ù¤Ý!Ù S ÛGF þ Ý�� S · T þ á4ÿ½Ù¤Ý�Ù2· T þ á�ÿ½Ù	Ý�Ù2· T 4NÙ
ß¢½j¸mY\¸wU3´j¸;Ín¸;´�¶�¿�W#¶\½j»dµu¶\¸cY\Íü¾jZ9¸;µ\´sèé¶�µ\·gÞcÞc¸;¸c¾îº�¶Q¶8½j¸�U3Y µ ¶�bd¸wT'¸;b Ï ¿j·g¶�»l¶u¶8Y »d¸;µu¶8Z%µ\¹­¸cÞ;»êºXbV» ó ¸
¶8½g¸¢Y\¸;Uj´j¸cÍ?¸c´�¶�¶8¸;Y\Íü¿�WMº4µ\µ\·gÍn¹g¶\»dZ'´gµQZX¼­»V¶8µu¶\½j¸¢bd¸w¼ ¶8Í?Z'µ ¶u¹3ºXY ¶\µ Ðuç ¶Vf'¸c´j¸;Y8º4¶\¸cµQ¼[Z'·jYQ¹jºXY ¶\»êºXb
f'Z�º4bdµª¿­¸;¼[Z'Y ¸�·g´j»VU3Þcº4¶8»VZ'´%µ\·jÞ;Þc¸;¸c¾ Ð ß¢½j¸;µ\¸�¹3ºXY ¶\»êºXb"f'Z�ºXbVµ�ºXY\¸�»d¾j¸;´�¶8»dÞcºXbXÒm»l¶8½ 4�Ù�Þ;Z'Í?¹vZ'´g¸c´�¶8µ Ð

î Z�Ò Ò�¸:Þ-ºX´Ã¼[Z'bdbVZ$Òmµ%Òm»V¶\½Àµ\º4¶8»Vµ ¼ W�»d´�f6¶8½j¸;µ\¸:¹jºXY ¶\»dÞc·gbêºXY f'Z�º4bdµ ÐºÖ ¸*½jº�TX¸:½�W�¹vZX¶\½j¸cµ ¸cµ
K �Ü4�> Ð Ñ9Z'Í?¸%Y\¸;¾j·jÞ;¶\»dZ'´eY\·jbV¸cµ¢Ò�¸cY\¸�f'¸c´g¸cY8º�¶8¸c¾e¾j·jY »d´�fM¶8½j¸,¹j½3º4µ\¸,ZX¼H¶\½j»dµmY\¸;ÞcZ'Y ¾Á¾j¸wU3´j»8×
¶8»VZ'´ Ð ß¢½j¸;µ\¸#Y ·jbd¸;µL½jº�TX¸ä¶8½g¸äµ8º4Ín¸,´3ºXÍ?¸cµLºXµ�Y ¸cÞ;Z'Y\¾ÇÞ;Z'Í?¹vZ'´g¸c´�¶8µ Ð�Ö ¸äÞcºX´Ç¸�Ög¹gbdZ'Y ¸,¶\½j¸c»VY
¶!W�¹v¸;µ�º4´j¾îTXº4bd·j¸;µcr
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5½Û�¶�: T Ü!Ù=F�Û;>sÀ
ã�Ù½Úäå!Û¤: ß Ü!ÙGF�Û;>a_
4�>GE�Û½Ú�@�F¿?.¸!E���4�>'» þ á�ÿ½Ù¤Ý!Ù S ?.¸ Ü�ÙGF�Û;>sC�EVCaE�� þ á�ÿ½Ù¤Ý�Ù0»*¸©E���8�Û�¶ þ á�ÿ½Ù¤Ý!Ù�»	Ü!ÙGF�Û;> S

Ý�� þ Û : ß Ü!ÙGF�Û;>a_È4�>W· T þ á�ÿ½Ù	Ý�Ù
5½Û�¶�: T I¡å.8	Ü!ÙGF�ÛA>sÀ
ã�Ù½Úäå!Û¤: ßÝI¡å�8�Ü!ÙGF�Û;>b_
4�>GE�Û½Ú�@�F¿?.¸!E���4�>'» þ á�ÿ½Ù¤Ý!Ù S ?.¸©EHCõI¡å�8	Ü�ÙGF�Û;>sC�E�� þ á�ÿ�Ù¤Ý�Ù�»*¸!E�� 8½Û0¶ þ á�ÿ½Ù¤Ý�Ù0»NI¡å�8	Ü�ÙGF�Û;> S

Ý�� þ Û : ßÝI¡å�8�Ü!ÙGF�Û;>b_È4�>W· T þ á�ÿ½Ù¤Ý!Ù
5½Û�¶�: T Üc@�áW<�Ü!ÙGF�Û;>sÀ
ã�Ù½Úäå!Û¤: ß Üc@�áG<�Ü!ÙGF�ÛA>c_
4�>GE�Û½Ú�@�F¿?.¸!E���4�>'» þ á�ÿ½Ù¤Ý!Ù S ?.¸©EHCaEVC
Üc@�áW<�Ü!ÙGF�Û;>%� þ á4ÿ½Ù¤Ý�Ù�»
¸©EP��8�Û�¶ þ á�ÿ½Ù¤Ý!Ù�»	Üc@�áG<�Ü!ÙGF�ÛA> S

Ý�� þ Û : ß Üc@�áG<�Ü!ÙGF�ÛA>c_È4�>W· T þ á�ÿ½Ù	Ý�Ù
5½Û�¶�: T ÛGF�Ù�@	Ú�>sÀ
ã�Ù½Úäå!Û¤: ß ÛGF�ÙN@	Ú�>b_
4�>GE�Û½Ú�@�F¿?.¸!E���4�>'»�8½Û�¶ þ á�ÿ�Ù¤Ý�Ù S ?.¸©EHCaEVCaE�� þ á�ÿ½Ù¤Ý!Ù�»*¸úÛGF�Ù�@	Ú�>%� 8½Û0¶ þ á�ÿ½Ù	Ý�Ù�»½ÛGF�Ù�@	Ú�> S

Ý�� þ Û : ß ÛGF�ÙN@	Ú�>b_�4�>G· T 8½Û�¶ þ á4ÿ½Ù¤Ý�Ù

ø bdbªº4Y\¸%¿3ºXµ ¸c¾6Z'´è4�>WE�Û½Ú.@�F6Òm½j»VÞ
½e»Vµ�¶8½j¸%¸;bd»dÍ?»d´jº4¶8»VZ'´*Y ·jbd¸�¼[Z'Y�¶\½j¸p¶!W�¹v¸$4�> Ð�ç ¶\µ¢¶!W9¹­¸,»dµcr

Ý�� þ Û _
K / E"4�>%��4s>W· T �21�324 N
?dK¤Ü!ÙGF�Û;>�CõI¡å�8	Ü�ÙGF�Û;>sC¸Üc@�áW<�Ü�ÙGF�Û;>M� þ á4ÿ�Ù¤Ý�Ù N K�ÛGF�ÙN@	Ú�>D� 8½Û0¶ þ á�ÿ½Ù	Ý�Ù N
/ E"4�> ?�F�Ù"<�Û�E"4�> Ü!ÙGF�Û;>�Iäå�8	Ü!ÙGF�Û;> Üc@�áW<�Ü!ÙGF�Û;>MÛGF�Ù�@	Ú�> S�S · T K	æ
��4�> N0/ E"4�> æ

ß¢½g»dµ�¸;bd»dÍ?»d´jº4¶8»VZ'´MY\·jbV¸�»dµ�ºXbdµ Zä¾j¸wU3´j¸c¾eºX·g¶\Z'Ínº4¶8»VÞ-ºXbVbVW#¾g·jY\»V´�fä¶8½g¸�¾j¸;Uj´j»V¶\»dZ'´:Z4¼�Y\¸cÞ;Z'Y\¾w4�> Ð
ç ¶%»Vµ�¿3ºXµ ¸c¾×Z'´Ìf'¸;´j¸cY\ºXbu¹jY »d´jÞ;»d¹jbV¸äZX¼�»d´g¾j·jÞ;¶\»VTX¸<¾3º4¶
º*¶!W�¹­¸cµ Ï Òm½j»VÞ
½�»dµ�¸;Í#¿v¸;¾j¾j¸;¾Ã»V´ x ¸�f'Z
µ"W�µ ¶8¸;Í Ð Ñ9¸;¸ Ó x ·jZ0Á"Â�Ô Ï Ó x · n ZXÔ�¼[Z'Y)¾j¸;¶8ºX»dbVµ Ð�Î Z'Ym¿­¸;¶ ¶8¸cY)·j´j¾g¸cY\µ"¶
ºX´g¾j»d´�fnÒ�¸�Þ-ºX´eµ8º-WS¶8½3º4¶Lº
Þ;Z'Í?¹j·g¶
º�¶8»dZX´eY ·jbd¸;µ�¿­¸cbdZX´�fn¶\Z*¸;TX¸cY"WÇ¸cbV»dÍ?»d´3º�¶8»dZX´:Y\·jbV¸ Ð)Î Z'Y)Z'·jY�ÞcºXµ\¸�ZX¼H4�>#ÞcZ'Í?¹j·g¶8º4¶8»VZ'´
Y ·jbd¸p»Vµ¢Z'´jblWîZ'´j¸%ºX´g¾ebVZ9Z'ù�µ¢bV»dùX¸�¼[ZXbdbdZ�Òmµ;r

¸2¸ / E"4�>%��4s>W· T �21�324�»
¸
ß�E=F�Ù"<�Û2E�4�>%�
K Ü�ÙGF�Û;>sCkI¡å�8	Ü!Ù=F�Û;>sCúÜc@�áG<�Ü!ÙGF�ÛA>%� þ á4ÿ½Ù¤Ý!Ù N KSÛGF�Ù�@�Ú�>D��8�Û�¶ þ á�ÿ�Ù¤Ý�Ù N
/ E�4�> ? F�Ù"<�Û2E�4�> Ü!ÙGF�ÛA>�I¡å.8	Ü!ÙGF�ÛA> Üc@�áW<�Ü�ÙGF�Û;>MÛGF�ÙN@	Ú�> S »
¸ Ü!Ù=F�Û;>sCõIäå�8	Ü!ÙGF�Û;>sC
Üc@�áW<�Ü!ÙGF�Û;>%� þ á�ÿ½Ù	Ý!Ù�»*¸ Û=F�Ù�@�ÚN>%��8�Û0¶ þ á�ÿ½Ù¤Ý�Ù0»
4�>WE�Û½Ú.@�F / E"4�>�ß�EGF�Ù"<�Û2E"4s> ? F�Ù"<�Û2E�4�> Ü!ÙGF�ÛA>�I¡å.8	Ü!ÙGF�ÛA> Üc@�áW<�Ü�ÙGF�Û;>µÛGF�Ù�@	Ú�> S _e_ T
ß�EGF�Ù"<!Û2E"4�> Ü!Ù=F�Û;>ÈI¡å�8	Ü�ÙGF�Û;>ÿÜc@�áG<�Ü!ÙGF�ÛA>µÛGF�Ù�@	ÚN>'»

ß¢½g¸LU3Y µ ¶�¶\½jY\¸;¸�bV»d´j¸;µ�ÞcºX´:¿­¸L·g´j¾j¸cY µ ¶\Z9Z�¾îºXµ�º�bVZ9ÞcºXb3¾j¸cÞ;bêºXY\º4¶8»VZ'´jµ�ºX´j¾?¶8½j¸LbêºXµ"¶�¶8½jY ¸c¸�bV»d´j¸;µ
¾g¸;U3´j¸;µ#ºSÞcZ'Í?¹j·g¶8º4¶8»VZ'´ ÐMç ¶,Þ-ºX´Ã¿v¸M·j´g¾j¸cY µ ¶8Z�Z�¾Àbd»VùX¸<¶8½g»dµñ×L»V¼�ºX¹j¹­¸-ºXY µ,¶\½j¸M¶8¸cY Ínµ%bV»dùX¸<»l¶
»VµpÒmY\»V¶ ¶8¸;´ÃZ'´�¶8½g¸nbV»d´j¸;µ�¼[Z'·jY,ºX´j¾×UjT'¸ Ï ¶8½g¸;W×ºXY ¸?Y ¸c¹jbdºXÞc¸;¾À¿�WB¶8½g¸?µ »lÖ�¶8½Ãbd»V´j¸ Ð?x ¸�f'ZeºXbVµ\Z
º4·g¶8Z'Ínº4¶\»dÞ-º4bdbVW�f'¸c´g¸cY8º�¶8¸cµäºÁY\¸;¾j·jÞw¶8»dZX´ÀY\·gbd¸cµ�·jµ\»V´�fÁ¶\½j»dµ,¸cbV»dÍ?»d´3º4¶\Z'Y�¶\½j»dµ�Y\¸c¾g·jÞ;¶\»dZ'´ÃY\·jbV¸cµ
º4Y\¸%»d¾j¸;´�¶8»dÞcºXbaÒm»l¶8½SÞcZ'Í?¹­Z'´j¸c´�¶\µLº4´j¾Áº4Y\¸pµ\½gZ$Ò�¸c¾ÇºX¿vZ�TX¸ Ð

x ¸w¶Q·jµQ´jZ�ÒÚÞcZ'´�¶\»d´�·j¸�Òm»V¶\½#Z'·jYH¸wÖgºXÍ?¹jbd¸ ÐDÖ ¸¢¾j¸cÞ;Z'Í?¹vZ'µ ¸c¾<Þ;·jY\Y ¸c´�¶�f'Z�ºXb9ºX´j¾#Ò�¸mºXY ¸Ôf'Z'»V´�f
¶\Znµ\º4¶8»Vµ ¼ WS¹3º4Y ¶8»dºXbsf'Z'ºXbdµ¢¿�W6·jµ\»V´�f?½�W�¹­ZX¶8½g¸cµ\»Vµ K ÐPÖ ¸�ºXbdµ Zn½jº�TX¸äº?Y\¸;¾j·jÞ;¶\»dZ'´6Y\·gbd¸cµ Ï Òm½j»dÞ
½
º4bdbdZ�Òmµ�¶\Z?¸�Ö9¹jY\¸;µ\µ�»V´j¾j»lT9»V¾j·3ºXbvÞcZ'Í?¹­Z'´j¸c´�¶\µm¼[Y Z'Íñ½�W�¹­ZX¶8½j¸;µ\¸;µ K Ð
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5½Û�¶N: T 3�8�ß�À
K �º4s>
L�Ù[� þ á�ÿ�Ù¤Ý�Ù
L�[^� I¡å0F¹?!8½Û0¶ þ á4ÿ½Ù¤Ý�Ù S ÛGF þ Ý��
L]\Ú� þ á�ÿ�Ù¤Ý�Ù
LH^[� þ á�ÿ�Ù¤Ý�Ù

5½Û�¶N: T Õ!Û	ß;@�Ü!Û Ü!Ù=F�Û;> K À ?kB Ü�ÙGF�Û2Ù¤B S
Õ�Û	ßA@�Ü!Û 9�� Ü!ÙGF�ÛA> K

L�[^� I¡å0F¹?!8½Û0¶ þ á4ÿ½Ù¤Ý�Ù S ÛGF þ Ý��
L]\Ú� þ á�ÿ�Ù¤Ý�Ù
LH^[� þ á�ÿ�Ù¤Ý�Ù

5½Û�¶N: T Õ!Û	ß;@�Ü!ÛÝ@�Ü�> ?"ÿN:�E�8½Û�¶Ú?¸Ü�@�áW<�Ü!Ù=F�Û;> K S2S À ?kB Ü�@�áW<�Ü!Ù=F�Û2Ù½B S
Õ�Û	ßA@�Ü!Û 9�� @�Üs> ?"ÿ�:�E08½Û�¶Ú?¸Üc@�áG<�Ü!ÙGF�ÛA> K S2S

L]\Ú� þ á�ÿ�Ù¤Ý�Ù
LH^[� þ á�ÿ�Ù¤Ý�Ù

5½Û�¶N: T Õ!Û	ß;@�Ü!Û½I¡å.8	Ü!ÙGF�ÛA> K À ?kB Iäå�8	Ü!ÙGF�Û2Ù½B S
Õ�Û	ßA@�Ü!Û 9�� I¡å�8	Ü�ÙGF�Û;> K

LH^[� þ á�ÿ�Ù¤Ý�Ù
5½Û�¶N: T Õ!Û	ß;@�Ü!Û å�Ügÿ�:�E�8½Û0¶b?:ÛGF�Ù�@�Ú�> K S À ?kBµÛ=F�Ù�@	Ú�Ù½B S
Õ�Û	ßA@�Ü!Û 9�� å�Ü9ÿ�:0E�8½Û�¶Ú?:ÛGF�Ù�@	Ú�> K S
+ @0ISá K Ù�82¶�Û_à�à K
B2B2B R 4 + B2B2B ?kB ÝA@'F�Û%_fG_àk>�geG�G�G�G ¶�á]_hG&à
G IG�NI]_iG_à
G2ÙeG�G�G�GÝB S

Ö ¸?µ"¶
ºXY"¶8¸;¾ÃÒm»V¶\½ÃÞ;Z'Í?Í*ºX´g¾ 3�8�ßÇ¶8ZSY ¸;T�»d¸wÒ ½�W9¹­ZX¶\½j¸cµ »dµ�ºX´j¾ÃºXbdbQ·j´gµ8º4¶\»dµ Uj¸c¾ f'Z�ºXbVµ Ð Ñgº4¶ ×
»dµ"¼ W�»d´�fÁ¶\½j¸ºf'Z'ºXbdµ�L0Ù×ºX´j¾¾L]\×»dµä¶\Y\»VT�»dºXb Ð Ð�Z'Ín¹­Z'´j¸;´�¶8µËÜ!ÙGF�Û×ºX´j¾ÞI¡å�8	Ü�ÙGF�ÛÀºXY ¸:»d´À¿vZX¶\½
µ\¹­¸cÞ;»VU3Þcº4¶8»VZ'´jµLt Û;>�º4´j¾�Û2Ù Ñ ZX¼­¶!W9¹­¸ þ á�ÿ½Ù¤Ý�Ùäµ\Z%Ò�¸)½3º-T'¸)Z'´jblWä¶8Z,ÍnºX¹<¶8½j¸;Íü¶8Z,¸-ºXÞ
½nZX¶8½g¸cY Ð
ç ¶m»dµm¾jZX´j¸%¿v¸%ºX¹g¹jbVW�»d´.f?Y ¸c¾j·gÞ;¶8»VZ'´SY\·jbV¸cµªÜ!ÙGF�Û;>#ºX´g¾ I¡å�8	Ü!Ù=F�Û;>ä¶8ZM½�W�¹vZX¶\½j¸cµ »dµ K Ð

x ¸;¶�·jµä¸�Ög¹gbêºX»V´Ã¶8½g¸nÞcºXµ\¸nZX¼¦Üc@�áG<�Ü!ÙGF�Û�ÍnºX¹j¹j»V´�f Ð®Ö ¸?µ\½jZ'·gbd¾ÀÞ;Z'´jµ »d¾j¸;Y�¶8½jº4¶ä»l¶,»dµ%ZX¼
¶!W�¹v¸ þ á4ÿ½Ù¤Ý�ÙM»V´*µ ¹v¸;Þc»VUjÞ-º4¶\»dZ'´�ÛA>pºX´g¾*ZX¼s¶!W�¹­¸�I¡å0F¹?!8½Û0¶ þ á4ÿ½Ù¤Ý�Ù S ÛGF þ Ý��:»d´?µ\¹­¸cÞ;»VU3Þcº4¶8»VZ'´
Û2Ù ÐUÖ ½3º4¶�Ò�¸)½jº�TX¸)¶\Z%¾jZ�»Vµu¶8Z%ÞcZX´jµ ¶\Y\·jÞw¶�ºp¶8¸;Y\Í Z4¼v¶!W�¹­¸ I¡å0F¹?!8½Û�¶ þ á�ÿ½Ù	Ý�Ù S ÛGF þ Ý��M¼[Y\Z'Í
¶8½g¸L¶8¸;Y\Í ZX¼v¶!W9¹­¸ þ á�ÿ½Ù	Ý�Ù Ð�ç ¶�»Vµkj ·gµ ¶�¾gZ'´j¸�¿�WM¶8½g¸L¶8¸;Y\Í`@�Üs> ?"ÿ�:0E�8½Û�¶Ú?¸Üc@�áW<�Ü!ÙGF�Û;> K S2S Ð
Ö ½j¸;Y\¸�@�Üs>,»Vµ�ºäÞ;Z'´jµ ¶\Y\·jÞw¶8Z'Y¢Z4¼�µ\·jÍ ¶!W�¹v¸ Ð�ç ¶�µ\·j¹g¹vZ'µ ¸�¶8½3º�¶¢»V¶\µ�ºXYaf'·jÍ?¸c´�¶�¿­¸cbVZ'´�f'µ�¶8Zä¶\½j¸
U3Y µ ¶�µ\¸w¶�»d´#¶8½g¸¢µ\·jÍí¶!W9¹­¸ Ï »l¶u¶
ºXù4¸cµQ¶8½g»dµ�ºXYaf'·jÍ?¸c´�¶8µ�ºX´g¾<Y\¸;¶\·jY\´gµ�ºpµ ·jÍ ¶!W�¹­¸ Ð Ð�Z'´jµ"¶8Y ·jÞ;¶\Z'Y
ÿ�:�E08½Û�¶î»dµ¢·gµ\¸c¾6¼[Z'Y¢ÞcY ¸-º4¶\»dZ'´SZX¼¯¶!W�¹v¸ 8½Û�¶ þ á�ÿ½Ù	Ý�Ù*¼[Y\ZXÍÅ¶8½g¸%¶!W�¹­¸ þ á�ÿ½Ù¤Ý�Ù Ð

ß¢½j¸<bêº4µ ¶àfXZ�ºXb�t ÛGF�ÙN@	Ú�Ù Ñ µ\¸c¸;Ínµ�¶\Z:¿­¸ä¶8Y »VT�»êºXb¯¿­¸cÞ-º4·jµ\¸<»l¶�»dµLZX¼�¶!W�¹v¸ þ á�ÿ½Ù	Ý�Ù Ðl ·g¶�Ò�¸
Ò�ºX´�¶¢¶8Z<µ8º�¶8»dµ"¼ W*»l¶�·jµ »d´�f�ÛGF�Ù�@	ÚN>%Òm½j»dÞ
½S»dµ�ZX¼ª¶!W�¹v¸ 8½Û�¶ þ á�ÿ�Ù¤Ý�Ù Ð ßJZ?ºXÞ
½j»V¸;TX¸pZ'·jYÔf'Z'ºXbvÒ�¸
Þ-º4´Á·jµ ¸,¼[·j´gÞ;¶8»VZ'´±å�Ü9ÿ�:�E08½Û�¶îÒm½j»dÞ
½eµ\·j¹g¹vZ'µ ¸#ºXYaf'·jÍ?¸c´�¶LZX¼H¶!W�¹­¸�8½Û�¶ ÝSºX´g¾ÁY\¸w¶8·jY ´jµL¶!W�¹­¸
Ý Ð m ¸wU3´j»d´.f×¿�WÝ¶\¸cY\Í åSÜ9ÿ�:�E�8�Û�¶Ú?:ÛGF�Ù�@�Ú�> K S Ò�¸6½3º-T'¸èf'ZX¶<¶8½g¸S¶\¸cY Í ZX¼�¶!W�¹­¸ þ á�ÿ½Ù¤Ý�Ù
Òm½j»VÞ
½e»Vµ¢·j´j»VUj¸c¾SÒm»V¶8½î¶\½j¸%bêºXµ"¶�f'Z�ºXb Ð

î Z�Ò Ï º4bdbVf'Z'ºXbdµ�Ò�¸cY ¸*µ8º�¶8»dµ"U3¸c¾ Ï µ\ZSÒ�¸*½3º-T'¸MU3´j»Vµ\½j¸;¾ Ðîx ¸�fXZ6U3´g¾jµ�¶\½j»dµ%µ\»l¶8·3º�¶8»dZX´Ãº4´j¾
µ\»�f'´3ºXbV» ó ¸6»l¶?¿�Wò¹jY »d´�¶8»V´�f B2B2B R 4 + B2B2B ÐÈÖ ¸ÁÞcºX´ ´jZ�Ò µ\º�TX¸ÇZ'·jYn¹jY\Z�ZX¼%º4µ*ºÃ¶\¸cY Í º4´j¾
¸wÖ9¹jbVZ'Y\¸%»l¶8µ�T4ºXbd·g¸%ºX´j¾î¶!W�¹v¸4r

5½Û0¶�: T ��Ù¤ã�ÛHÀ
m ß m I¤Ù	ã�Û'ÿ Ù.IÞ¶!Ú2:W9!Ù�ÚMC å�Ü½ß28�:¤æ½Û Ü
5½Û�¶N: T ßPÀ
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ã�Ù½Úäå!Û¤: ß ßn_
¸ K ��4�>'»
F�Ù�<�Û2E"4.Ù[?¸Ü�ÙGF�Û;> K S ?Z@�Üs> ?"ÿ�:0E�8½Û�¶Ú?¸Üc@�áW<�Ü!ÙGF�Û;> K S2S2S ?kI¡å.8	Ü!ÙGF�ÛA> K S
?úå�Ü9ÿ�:�E08½Û�¶b?:ÛGF�Ù�@	Ú�> K S2S

Ý�� þ Û : ß ßn_È4�>W· T 4.Ù

Î ·j´gÞ;¶8»VZ'´�ß×Y\¸;¹jY\¸;µ\¸c´�¶\µ?¿­ZX¶\½ Ó�¶8½g¸îºXbgfXZ'Y\»l¶8½jÍ ZX¼mZX´j¸:¹­Z'µ\µ »d¿jbV¸*¾3º4¶8ºÁÍnºX¹j¹j»V´�fe¼[·j´gÞ;¶8»VZ'´
¼[Y Z'Í µ ¹v¸;Þc»lU3Þ-º4¶\»dZ'´ Û;>î¶8Z Û2ÙÃºX´g¾Æ¶8½j¸î¹jY Z9Z4¼LZ4¼L»l¶8µ#Þ;Z'Y\Y ¸cÞw¶8´j¸;µ\µ Ð ß¢½j»dµ#¼[·j´gÞ;¶8»VZ'´ÝÞ-º4´Ú¿­¸
µ\º-T'¸c¾ÇºX´j¾S»V¶\µ�TXº4bd·j¸pÞcºX´e¿­¸%·jµ\¸;¾Ábdº4¶8¸;Ycr

5½Û�¶�: T < :�Ù½ÚÞ¶
�w4�>G· T 4.ÙVÀ
< :	Ù½Ú ¶

L%G^�w4�>W· T 4�Ù
5½Û�¶�: T Q�Ü½Ý�8�:�I K À
Q�ÜSÝ�8�:�IY?'> S K
K �w4�>
LN> �w4.Ù

5½Û�¶�: T Õ�Û�ß;@�Ü!Û ß K À
Õ�Û	ß;@�Ü�Û�9.� ß K
+ @0I�á K Ù�82¶½Û_àSà K
B2B2B R 4 + B2B2B ?kB ÝA@�F�Û%_hG&à
G ¶�á]_iG_à
G IG�NI�_hG_à>G¤B S

ùÑø�÷ ��o ý ý ü ASpq�D�eâ�ãÀâ r�ÿ ü EO�s�t�>�u� ã�ÿ��wvt�t�
xyoàÿ�Ez�>�oû�ÿ��D�

î Z�Ò Ï Ò�¸Á½jº�TX¸BºÀ´jZ4¶8»dZX´ò½jZ�Òå¶\½j¸ÇÍnºX¹j¹j»V´�f×¼[·g´jÞ;¶\»dZ'´�ßiÒ�ºXµn¾j¸;TX¸cbdZX¹v¸;¾ì»d´ º×ÞcZ'´gÞcY\¸w¶8¸
¸�ÖgºXÍn¹gbd¸ Ð<ç ¶%Þ;Z'·jbV¾×¿­¸<·jµ ¸;¼[·jbQ¶8ZSµ ·jÍnÍnºXY » ó ¸�¶8½j»Vµ�¶8¸cÞ
½g´j»dÂ�·j¸;µ,¼[Z'Yp¸wT'¸;Y W�µ\»l¶8·3º�¶8»dZX´ÇÒm½j»dÞ
½
ÞcºX´6Z9Þ;Þc·jYm»d´ ßÚ� + � + >G· T"+ � + Ù:¾j¸wT'¸;bdZ'¹jÍ?¸c´�¶)¹jY Z9Þ;¸cµ\µ;r

³ Ð ÊsåHy � }�ê � |.xÎ},�A{¾�;�Ñx�{%y ì;�A|�v!r ß¢½g»dµmµ ¶\¸c¹6»dµ¢¸;TX¸cY"W6¶\»dÍ?¸�¶8½g¸,µ\ºXÍ?¸Xr

< :	Ù½Úµßb� + � + >¾· T + � + ÙHÀ

ç ¶LZX´jbVW*¾j»Výv¸cY µ¢»d´î¶8½j¸%´3º4Ín¸pZX¼¯¼[·j´jÞw¶8»VZ'´6ºX´j¾S¶8½j¸%´3ºXÍ?¸cµmZX¼J¾g¶\¾eµ ¹v¸;Þc»VUjÞ-º4¶\»dZ'´jµ Ð
� Ðu| zWy2|.xW},{%ì |n{w}�åH�Nx�{%y��'}��Ì�;��x~}�åHy + � + > r � ·jY�¹jY\Z�ZX¼m¾j¸wT'¸;bdZ'¹jÍ?¸c´�¶MÍ?¸cÞ
½3º4´j»dµ Í

µ\·j¹j¹­Z'µ ¸6¶\½3º4¶<Ò�¸SÒ�ºX´�¶M¶8Z�ÍnºX¹Ýµ\¹­¸cÞ;»VU3Þcº4¶8»VZ'´ + � + >6¶\Z×µ ¹v¸;Þc»lU3Þ-º4¶\»dZ'´ + � + Ù ×,»V¶<»Vµ
¾jZ'´j¸%¿�WSÞcZ'Í?ÍnºX´j¾

Q¡ÜSÝ�8�:�I K À

Õ Ð æÜy � �A��åH�A�'}�xW}��c{µ�;� + � + Ù ��åHy � }�ê � |�xW},�A{�r ß¢½j»Vµ¢µ ¶8¸;¹Á»Vµ¢º"f�ºX»V´îµ ¶8ºX´j¾3ºXY ¾ Ï ¿­¸cÞ-º4·jµ\¸
Ò�¸mºXY ¸�µ ¶8ºXY ¶\»d´�fLÒm»V¶8½#Ä�ßmÄ µ\¹­¸cÞc»lU3Þ-º�¶8»dZX´ ÐVÄ ºXÞ
½?Ä�ßmÄ µ\¹­¸cÞ;»VU3Þcº4¶8»VZ'´#Þ;Z'´jµ\»Vµ ¶u¼[Y Z'Í º4¶
bd¸-º4µ ¶QZ'´g¸¢¸cbd¸;Ín¸;´�¶�ºX´j¾M½j¸;´jÞc¸m»V¶H»dµQ»VÍn¹jbV¸cÍ?¸c´�¶8¸;¾<ºXµuY ¸cÞ;Z'Y\¾ Ð ø ¹j¹jY Z'¹jY »êº4¶\¸�ÞcZ'Í?ÍnºX´j¾
»dµ

Õ!Û	ß;@�Ü!Û�F�Ù�<�Û2E + � + ÙVÀ
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ß¯¸cY Í F�Ù"<�Û�E + � + Ùn»dµÔfX¸c´j¸;Y8º4¶\¸c¾SºX·g¶\Z'Ínº4¶8»VÞ-ºXbVbVW#Òm»l¶8½*¶\½j¸�¾j¸wU3´j»V¶\»dZ'´*ZX¼�Y\¸;ÞcZ'Y ¾ + � + Ù Ð

Â Ð Ê�|.xW},���P}%},{%ì�åD|�zÎxW},|�v*ì;�;|Nv��=r
� Ö ¸%½3º-T'¸�f'ZX¶)º<´�·jÍ#¿­¸cYmZX¼H¹3ºXY ¶\»êºXbcf'Z�ºXbVµ¢ºXµ)º<Y\¸;µ\·jbl¶LZ4¼H¹jY ¸;T�»dZX·jµmµ ¶8¸;¹ Ð
� î Z�Ò Ò�¸#½3º-T'¸#¶\Z:ÍnºX¹Ç»d´g¾j»VT�»d¾g·3ºXb�ÞcZ'Í?¹­Z'´j¸c´�¶\µ�ZX¼�½�W�¹vZX¶\½j¸cµ »dµ K � + � + ><¶8ZîºX¹S×

¹gY\Z'¹jY »êº4¶\¸p¹3ºXY"¶8»êº4b�f'Z�º4bdµ Ð
� ç ´g¾j»VT�»d¾g·3ºXb¯ÞcZ'Í?¹vZX´j¸c´�¶8µLÞ-ºX´Á¿v¸#ZX¿g¶
ºX»V´Á¿�WeºX¹j¹jblW�»d´�fn½�W�¹­ZX¶8½g¸cµ\¸;µ K ¶\Z*Y ¸c¾j·jÞh×

¶\»dZ'´î¶\¸cY\Í t�ZX¼¯¶8½j¸%µ\ºXÍn¸p´jºXÍn¸%º4µ)Þ;Z'Í?¹vZ'´g¸c´�¶8µ ÑwÐ
� ø bdµ ZÚÒ�¸Ã½jº�TX¸×¶\ZòY ¸cµ ¹v¸;Þ;¶eZX¶8½j¸;Y6Ä�ßmÄ ÞcZX´jµ ¶\Y\·jÞw¶8Z'Y µÆt��0Í
õ�Íwö�ÍX÷ Ñ�Ð ø bdb�¶\½j¸cµ ¸

Þ;Z'´jµ"¶8Y\·gÞ;¶8ZXY\µÇº4Y\¸�»d´ x ¸�f'ZÚY\¸;¹jY\¸;µ\¸c´�¶\¸c¾ë¿�W ÞcZ'Íä¿j»d´3º�¶8»dZX´jµîZX¼�8½Û�¶ Ï I¡å2F�º4´j¾
ÛGF þ Ý�� ÐèÖ ¸nµ\½jZX·jbd¾Æ¿­¸:º4¿jbd¸M¶8Ze¾j¸cY »VT'¸n»d´Ã¿vZX¶\½À¾j»VY\¸;Þ;¶8»VZ'´jµ*t[¼[Y Z'Í µ\·jÍ ¶8Ze»V¶\µ
Þ;Z'Í?¹vZ'´g¸c´�¶8µ�ºX´g¾#¼[Y\Z'ÍíÞcZ'Í?¹­Z'´j¸c´�¶\µu¶8Zpµ\·gÍ ¼[Z'Yu¸�ÖgºXÍn¹gbd¸ Ñ�Ð ø bdb�¹vZ'µ µ\»V¿jbd¸�·gµ\¸;¼[·gb
¶\¸cY Ínµ¢¼[Z'Y¢Y ¸;U3´j¸;Ín¸;´�¶�º4Y\¸%µ\·jÍ?ÍnºXY\» ó ¸c¾S»V´:¶
ºX¿jbV¸pZ'´ Î »gf'·gY\¸ Û Ð

� ç ´S¶8½g¸,ÞcºXµ\¸p¶\½3º4¶mÞcZXÍn¹­Z'´j¸;´�¶\µ¢ZX¼ + � + >�Z'Y + � + Ù*ºXY ¸,Y ¸cÞ;Z'Y\¾jµ Ï Ò�¸%ÞcºX´e·gµ\¸%ÞcZ'´S×
µ"¶8Y ·jÞ;¶\Z'YÑF�Ù"<�Û2E / :ÎF þ :�Ü!Û ÜSÝ.E¤Ü!ÙGF�ÛÁZ'Y / :WF þ :äÜ!Û¤ÜSÝ.E�@¡Ý!ÛGFNE Ü!Ù=F�ÛÁY ¸c¾j·jÞw¶8»VZ'´ÁY ·jbd¸;µ
º4´j¾6Ò�Z'Y ù:Y\¸;Þc·jµ »VT'¸;bVWî¼[Y Z'Íñµ"¶8¸c¹�ÂMZX¼J¶\½j»dµ)ºXb�f'Z'Y »V¶8½gÍ Ð

Û Ð Ê�|0~%}�{%ì�êU{D}��.{%ye�ÞåMzW�s�;�«r ß¢½g»dµm»dµ¢¾jZX´j¸%¿�WSÞ;Z'Í?Í*ºX´g¾��SÙ¤ã�ÛVÀ

æÜç�æ � �c{D�pxÎz �D� xW}��c{ zGye� �M� xÎ},�A{
÷ @¡Üs>dO ] O ô Ù[� I¡å0F ]Èô á	Ù.I¤ÛU?.¸!E�� ] »½Ù S ?.¸©E�� ô »½Ù S Ù=9ß� ]

@¡Üs>dO ] O ô 9¹� I¡å0F ]Èô á	Ù.I¤ÛU?.¸!E�� ] »�9 S ?.¸©E�� ô »�9 S Ù=9ß� ô
õ ÿN:�E�8½Û�¶
� ] · T 8�Û�¶ ] åSÜ9ÿ�:�E�8�Û�¶*��8½Û0¶ ] · TÈ]
ö�Ík� ¶8½j¸%µ8º4Ín¸%bd»VùX¸*÷9ºX´g¾Áõ ¶8½j¸%µ8º4Ín¸%bd»VùX¸*÷9ºX´g¾Áõ

Òm»V¶8½ ÛGF½Ý þ ��E�Û½ÚV� ÛGF þ Ý�� Òm»V¶8½ ÛGF½Ý þ ��E�Û½ÚV� ÛGF þ Ý��
m ¸cÞ;Z'Y\¾ m F�Ù"<�Û2E"ÕÔ� ] · T�ô · T Õ ÙP�wÕ¯· T ]

Î »d¸;bd¾jµmºgr ø Ï ¿sr  9Ñ�wÕ¯· T ô
Î »�f Ð Û r*�)µ\¸;¼[·gb�¶\¸cY Ínµ�¼[Z'YmÄ�ßmÄ�Y\¸cºXµ\ZX´j»d´�fM»V´ x ¸pf'Z

� �9(�-��y�.����+Y(�-��

Ö ¸<½3º-T'¸<¹jY ¸cµ\¸;´�¶8¸c¾Àº*Ò�º-WB½gZ$Òí¶8ZîY ¸c¹jY ¸cµ ¸c´�¶�Ä�ßmÄ µ ¹v¸;Þc»lU3Þ-º4¶\»dZ'´gµ�»d´ x ¸�fXZî¹jY\Z�ZX¼�¾j¸;TX¸cb��
Z'¹jÍ?¸c´�¶%º4µ\µ\»Vµ ¶8ºX´�¶,ºXµpbd»VùX¸#º4µ�¶8½j¸<Í?¸cÞ
½3º4´j»dµ ÍË½jZ�Òí¶8Zî¾j¸wT'¸;bdZ'¹×º:ÍnºX¹j¹j»V´�f*¼[·j´jÞw¶8»VZ'´ �ÀZX¼
¶!W�¹v¸M]���]*^�_a` ]��L]�� Ð ß¢½g»dµ�ÍnºX¹j¹j»V´�f*¼[·j´gÞ;¶8»VZ'´BY\¸;¹jY\¸;µ\¸;´�¶\µ%¿vZX¶\½Ç¶8½j¸#¶\Y8ºX´gµ ¼[Z'Y Í*º4¶\»dZ'´
Í?¸cÞ
½3ºX´g»dµ\Í ºX´g¾Á¶8½j¸�¹jY\Z�ZX¼QZ4¼Q»V¶\µLÞ;Z'Y\Y ¸cÞ;¶\´j¸cµ µ Ð ß¢½j»VµL¼[¸cº4¶8·jY ¸ä»VµL¹jY Z'¿3ºX¿gbVWî¶8½g¸äÍ?Z'µ ¶LTXº4bd»d¾
ºXYaf'·jÍ?¸c´�¶¢Òm½�Wî¶8Z<¼[Z'bdbVZ�Òf¶\½j»dµ¢bV»d´j¸pZ4¼HY ¸cµ\¸cºXY\Þ
½ Ð

ø bl¶8½jZ'·.f'½ÝZ'·jY<¾j»Vµ\Þ;·jµ\µ »dZ'´iÒ�¸;Y\¸SY\¸;¾j·jÞ;¸c¾ ZX´jbVW×¶8Z�bd»VÍn»l¶8¸;¾Àµ\¸w¶?ZX¼LÄ�ßmÄ Þ;Z'´jµ"¶8Y\·gÞ;¶8ZXY\µ
t[Ò�¸×¾j»d¾j´aè ¶S¾j»Vµ\Þ;·jµ\µeº4¶\¶\Y\»V¿j·g¶8¸;µîZX¼<Ä�ßmÄ ¸cbV¸cÍ?¸c´�¶8µ ÑwÏ µ Z'Í?¸Bµ\·�f�fX¸cµ ¶\¸c¾ô»dÍ?¹jbd¸;Ín¸;´�¶8º4¶8»VZ'´jµ
ZX¼%Ä�ßmÄËÞcZ'´jµ"¶8Y ·jÞ;¶\µîºXY\¸e´jZX¶nT'¸cY"W ¹gY\¸;¶ ¶!Wi¼[Z'Y:ºX¹g¹jbVW�»d´.f t[¸cµ\¹­¸cÞ;»êºXbVbVW�I¡å0Fò¶!W9¹­¸Á·gµ\¸c¾ ¼[ZXY
»dÍ?¹jbV¸cÍ?¸c´�¶
º4¶\»dZ'´nZX¼)÷gº4´j¾Çö ÑwÐQç ¶)»dµ¢Þ;Z'´jµ\»V¾j¸cY ¸c¾6¶8Z'¹j»VÞ�¼[Z'Y¢¼[·g¶\·jY\¸�Ò�Z'Y\ù Ð
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ß¢½j¸�¼[·g¶8·jY ¸�Ò�Z'Y\ù%»dµHºXbdµ Z�»V´�¶\¸c´j¾g¸c¾#¶8ZL¸wÖ�¶8¸;´j¾#¶8½g¸�µ\¸w¶uZX¼­Ä�ßmÄ Þ;Z'´jµ"¶8Y\·gÞ;¶8µQ¿�W�º4¶ ¶8Y\»V¿j·g¶\¸cµ
Z4¼H¸;bd¸cÍ?¸c´�¶\µ Ð ø bVµ\Z#¶8½g¸,¹­Z'µ µ\»d¿g»dbd»l¶!W?ZX¼Hµ"Òm»V¶\Þ
½S¼[Y Z'Í Ä�ßmÄ�µ\¹­¸cÞ;»VU3Þcº4¶8»VZ'´jµ�¶\Z;� æÁx µ Þ
½j¸cÍ?¸cµ
µ ¸c¸;ÍnµLºXµm¹vZXµ\µ\»V¿jbd¸ Ð

ÉËÊ P Ê��'Ê P Ê -�� Ê �

Ó x ·jZ0Á"Â4Ô�� Ðax ·gZ Ð r���Z'Í?¹j·g¶8º4¶8»VZ'´BºX´j¾ m ¸-º4µ\Z'´j»V´�f Ð ø ß�W9¹­¸Mß¢½j¸cZXY WÇ¼[Z'Yt��Z'Ín¹g·g¶8¸;Y
�9Þc»��
¸;´jÞc¸ Ð ��bdºXY\¸;´j¾jZ'´ n Y\¸;µ\µ Ðw� Ö�¼[Z'Y\¾ ³ Á�Á=Â Ð

Ó x · n Z4Ô � ÐQx ·jZ Ï
m%Ð n Z'bVbêºXÞ
ù Ð r xDÄ q � n Y\Z�ZX¼�Ä�¸;TX¸cbdZX¹jÍn¸;´�¶���W9µ"¶8¸;Íer��Lµ ¸cY;è¦µ æ ºX´�·3ºXb Ð
Ä�¸;¹g¶ Ð Z4¼*��Z'Í?¹j·g¶\¸cYy�9Þ;»d¸c´gÞc¸ Ï �)´j»VTX¸cY\µ »V¶!WîZ4¼ Ä ¾j»V´�¿g·jY�f'½ ³ Á�Á�� Ð
���e������� �%�J¡!¡!¡D¢¤£e¥§¦Y¢�¨d£%¢¤©e¥Y¢«ª%¬§����­¯®°¨	�J±«¨P²e­

Ó n Z �H� Ô ³ Ð n Z'ù4Z'Y\´y´W Ð rf� æÁx Î ·j´jÞw¶8»VZ'´3ºXbV»V¶!W Ð n Y Z9Þ;¸c¸;¾j»d´�fXµäZX¼ ç Ä Ä ø ��� �H�H� Ï� �Ð � Ð Ä�¸;µ8ºX» Ï
µ#ÐW¶ »VZ'ù�» ÏjæÃÐ ßJZ�W'ºXÍ*º6t Ä ¾gµ Ð~ÑwÏ
ç©Ä�Ä�Ä ��Z'Í?¹ Ð �9Z�Þc»V¸;¶!W Ï � �H�H� Ð ¹j¹ Ð � ö�ö �!� $ Â Ð���e������� �%��·%¸%¹%¢¤·%·Hº�¢¤·S»�¢¤¸Y¼��J�	¨�½H��¾~�%��­�¬%­¯¿~À�¾�¢ ��¦	�JÁ�£e¨d©¯¦ÃÂ�Ä%Ä%Ä�©%¢ ��¦
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Ä ¾g»V¶8ZXYcr æ »dÞ
½jºXb ¶ Y�´º4¶\ùÅ´W

Ä�¸c¹3ºXY"¶8Í?¸c´�¶-r Ä�¸c¹3º4Y ¶8Í?¸c´�¶mZX¼���Z'Í?¹j·g¶\¸cY��9Þc»V¸c´jÞ;¸

ß¢»V¶8bV¸Xr Ä ø ß Ä � � è � �

n bdºXÞc¸ Ï W'¸cºXY Ï ¸;¾j»V¶\»dZ'´sr � µ ¶8Y\º-TXº Ï � �H� � Ï ³ Ð

n º"f'¸%Þ;Z'·j´�¶-r ³'³ Â

Ä ¾g»V¶-r ÆFÇ�  �!ß¯¸cÞ
½j´j»VÞ-ºXb��)´j»VTX¸cY µ\»V¶!W � ¼ � µ ¶8Y\º-TXº
� µ ¶8Y\º-TXº�� n ZXY\·j¿3º Ï ¶ ÇY Ð ³�$ Ð bd»Vµ ¶8ZX¹3ºX¾j· ³ Û Ï $��HZ
�H�

n Y »d´�¶-r m ¸;¹jY\ZX´j»dµ
� µ ¶8Y\º-TXº Ï;î ´ºX¾jY\º Çó ´"´È Û �

Ä ¾g»V¶8»VZ'´sr ³��H�

�L´jµ\ºXbd¸cºX¿jbV¸

ÉYÊ!Ë�Ì Í"ÎWÏ.ÐWÑkÍWÏ4Î"Î"Í�ÎWÏ.Ð
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