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THÈME 1
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K&LNM�O	PRQTSVUTW X�PZY\[�]^P�_`X�a4X�_�M�O	P X
b�c�d\e�P�_`b7fBg1hTijKki

UTY\lml�dnc�_`omP8c�P p�LNP�c�pqLNPsr�tvu�wyx{z|S}gTlmc�~����yxyxy��SV�y�@l�Y\�{P X

���.� �Z���m�{�y��� Pklmc�P X�P�r=_�Y\rNo@�yY\��~�oNY\_�P!Kk����b.�=Y8K`��b����Gc�~�P�rNo���a@c�P���~�Y\�m��P`_�cqY\rNX�l'dnc�_jlmc�dn_�d\�
p dn�I_�dRp dn����P p�_!~�r�� dnc�ORY\_�~�dnrE�Gc�dnO¡Y���Y\c��{P¢r�[mO£��P�cTd\�vc�P p P�~��{P�c�X`X�lmc�PZYno¤dZ�{P�c`_�LNP-�¥r�_�P�c�rNP�_Z¦
Kk����b§~�X�Y¤X�_qY\rNo4�¥Y\��dnrNP�lmc�dn_�d4p dn�j_�L�Y\_¨pZY\r©��P	[NXqP oª��a©Y\r=a©Y\lmlm��~�pZY\_�~�dnr�c�P «�[m~�c�~�rm�¬_�LNP
p dn����P p�_�~�dnr�d\��~�r���dnc�ORY\_�~�dnrB­¢«=[�Y\��~�_®a¯d\��c�P p P�lm_�~�dnr©~�r©Y^O£[m��_�~�pZYnX�_�X�P X�X�~�dnrB�Ir=[mO£��P�c�~�rm�¬d\�
l�dnlm[m��Y\_�~�dnrB�I°�PZY\_�LNP�c¢O	dnrm~�_�dnc�~�rm�N�BP�_�py¦£K&LNP¨lmc�dn_�d4p dn�7omd4P XTrNdn_-~�O@l�dyX�P@Y\r�a±p dnrNX�_�cqY\~�r�_
dnr^_�LNPTr�Y\_�[mc�P1d\��_�LNP1p dn����P p�_�P o^~�r���dnc�ORY\_�~�dnrB¦7�¥_�P�rNX�[mc�P X�_¥°�d�ORY\~�r|_�Lm~�rm�{XZ­!²G~´³�_�LNPT~�r���dnc��
ORY\_�~�dnr¤_�d¨p dn����P p�_`Y\c�c�~��{P XkP�r=_�~�c�P���a¤Y\rNo|p dnc�c�P p�_���a¤Y\_&_�LNP1Xqdn[mc�p P8°kLNP�c�P8~�_�~�X&X�_�dnc�P o|_�d���P
_�c�PZY\_�P o|��Y\_�P�cZ�NY\rNo¯²G~�~´³j_�LNP8~�O@lm��dyX�~�dnrEY\_&_�LNP8X�dn[mc�p P-Y\rNo|_�LNP8p dnrm�{P X�_�~�dnrµd\��_�LNP1rNP�_®°�dnc�¶
Y\c�P�Y �{dn~�omP oª�=a±p dnr=_�c�dn����~�rm�¬_�LNP	cqY\_�PRY\_-°kLm~�p�L�c�P p P�~��{P�c�X£X�P�rNo¯_�LNP�~�c£~�r�� dnc�ORY\_�~�dnrB¦�K&LNP
p dnrm�{P X�_�~�dnr·p dnr=_�c�dn�7l�Y\c�_-d\��Kk����b¸~�X1omP X�~��yrNP o·°k~�_�L±_�LNP�ORY\~�r¯dn��e�P p�_�~��{P�_�d^��P��Gc�~�P�rNo���a
°k~�_�L
Y\lmlm��~�pZY\_�~�dnrNX�[NX�~�rm�©K`��b�¦ � P¤~�O@lm��P�O	P�r=_^Kk����bs~�r�rNX��¥���kY\rNo¹°�Pµ�nY\��~�oNY\_�PE_�L�Y\_
~�_@Y\����dZ°!X�_�d±«�[m~�pq¶=��aºY\rNo©c�P���~�Y\�m��aºp dn����P p�_�~�r���dnc�ORY\_�~�dnrº�Gc�dnO»c�P p P�~��{P�c�XZ�v°kLm~���P¤Y �{dn~�o�~�rm�
rNP�_¥°�dnc�¶µp dnrm�{P X�_�~�dnr±Y\rNo¤�'P�~�rm�	��Y\~�ck°k~�_�LEp dnO@l�P�_�~�rm�	_�cqY�¼Rpy¦
½µ¾{¿�À�Á�Â ��Ã.�y� Kk����b.�mp dn����P p�_�~�rm�	~�r���dnc�ORY\_�~�dnrB�NK`��bv��� c�~�P�rNo���~�rNP X�XZ�Np dnrm�{P X�_�~�dnrEY\rNo¤P�c�c�dnc
p dnr=_�c�dn�Ä�NO�[m��_�~�pZYnX�_Z¦

ÅÇÆ'ÈnÉ:ÊÌË·Í�É�Î®ÉÐÏÐÉqÑÒËÔÓ�ÕBËÖÑÄÈØ×GÙ�Ú�×GÛÝÜ�ÞÌßÐà\È\ËáÉâÛ*ãZÑÄËÔàyßÐäáËÔÓ�åºæ�äáÉqã\çèÑÄé�ÎÄé�Ó�é�É�ÎÄê¥ÈØëqÎÄß:ì\à�åºéèí!ÉÐËÔä�î
Æ'ÈnÉ:ÊÌË�ï Í'ÉqÎ®ÉÐÏÐÉqÑ¥ð.Ó�ßÐà\È�ËñÉZï ËáãÌÎÄËáÉÌï òóÎ

ô Ù.ÉÐß:íkËÔê®È\Ë&Ù�ß:ã\ÉÐÏÐÉEËÔÓ¨ÕBËÖÑÄÈ�õ�ËÖÑ®ÉÐê®È\Ë�å`ö�Ñ®Ê{ïáå!ÞZ÷ÌÓ ÑÄé�íkÓ�ø.é�ù�é�äÔß:à�íké�ã Ñ¨ö=ÉÐúyßqÎ®ÉqÑÄßÐÎ�÷ å!éèí!ÉÐËÔä�î�ã\ßÐã�Ü
ÉÐÏÐÉ�ð.ÓÄÊ�ä�ï È\ËÖÑ®Éqê¥È�Ë�ï ê�ßÌï û à
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�� � � h1dn[NX&lmc�W X�P�r=_�dnrNX`P�_&�nY\��~�omdnrNX`Kk����b.��[mr|lmc�dn_�d=p dn��P-_�cqY\rNX�l'dnc�_kK`��bv��� c�~�P�rNo���a
� Y\�m��P£l'dn[mc1p dn����P p�_�P�c-omP X!~�r���dnc�ORY\_�~�dnrNX1o�� [mr±�ycqY\rNo¬rNdnO£�mc�P�omP¢c�W p P�lm_�P�[mc�X8o�~�X�_�c�~��m[NW X��
_�cqYZ�{P�c�X����Ö�®r=_�P�c�rNP�_Z¦7Kk����bºP X�_�[mrRlmc�dn_�d4p dn��P`~�rNomW�l�P�rNoNY\r�_k«=[m~�l�P�[m_���_�c�P![m_�~���~�XqW`l�Y\c�_�dn[m_�P
Y\lmlm��~�pZY\_�~�dnr�omP�ORY\rNoNY\r�_¨��YEp dn����P p�_�P�o�� ~�r���dnc�ORY\_�~�dnrNXZ�vl�Y\c¨P:]�P�O@lm��Py�vp dn����P p�_�P�c���Yµ«=[�Y\��~�_�W
omP|��Y¯c�W p P�lm_�~�dnrÒoNY\rNX@[mrNPµXqP X�X�~�dnr O£[m��_�~�O	W o�~�YªO£[m��_�~�l�dn~�r�_Z�&c�P p P�rNX�P�c�[mrNP|l'dnlm[m��Y\_�~�dnrB�
p dnr=_�c��n��P�c	��P|_�P�O@lNXZ��P�_�py¦ºh1dn_�c�P|lmc�dn_�d4p dn��P¤Kk����bâr�� ~�O@l�dyX�PµY\[Np�[mrNPµp dnr=_�cqY\~�r�_�P¬X�[mc@��Y
r�Y\_�[mc�P£omP-��� ~�r�� dnc�ORY\_�~�dnr��¨p dn����P p�_�P�cZ¦jbvY\c�O@~�o��ÔY\[m_�c�P XZ����P8lmc�dn_�d=p dn��P�YnX�X�[mc�P-«=[NP8��P X`omP�[�]
dn��e�P p�_�~ ��X@X�[m~��nY\r=_�X	X�dn~�P�r=_@c�WZY\��~�X�W XZ­¯²G~´³£��� ~�r�� dnc�ORY\_�~�dnr��·p dn����P p�_�P�cRY\c�c�~��{P¤P�r=_�~�M�c�P�O	P�r�_��
��Y^X�dn[mc�p Py��P�_	²G~�~´³T��� ~�O@lm��dyX�~�dnr©o�[¯c�W X�PZY\[ªP X�_-W��4~�_�W Py�Bp P p�~7X�P��ÄY\~�_8P�rªp dnr=_�c��n��Y\r�_���P@omW��m~�_
Y\[N«=[NP�����Y`X�dn[mc�p PjP�r=�{dn~�P&X�P X*omP�ORY\rNomP XvP�_*��P X*c�W p P�lm_�P�[mc�XvP�r��{dn~�P�r�_v��P�[mc�X.~�r���dnc�ORY\_�~�dnrNXZ¦�f�Y
l�Y\c�_�~�P¨p dnr=_�c��n��P@omP�p dnrm�{P X�_�~�dnrªo�[±lmc�dn_�d4p dn��P¨P X�_-omW��{P���dnlml'W P@omP£�ÄY � dnr!����_�c�P¨W «=[m~�_qY\�m��P
YZ�{P p¤��P XRY\lmlm��~�pZY\_�~�dnrNX�[m_�~���~�XqY\r�_�K`��b�¦�hTdn[NX@~�O@lm��W�O	P�r=_�dnrNX|Kk����b oNY\rNXR��P¤X�~�O£[m��Y\_�P�[mc
c�W XqPZY\[RrNX��¥���4P�_jrNdn[NXjO	dnr�_�c�dnrNX&l�Y\c�X�~�O£[m��Y\_�~�dnrNX&«�[�� ~���l'P�c�O	P�_�omP`p dn����P p�_�P�c&p dnc�c�P p�_�P�O	P�r�_
P�_kcqY\lm~�omP�O	P�r=_`��� ~�r���dnc�ORY\_�~�dnr¬omW X�~�c�W Py��_�dn[m_TP�rµW��=~�_qY\r=_!��Y¨p dnrm�{P X�_�~�dnrEo�[¤c�W X�PZY\[B��P�_k_�dn[m_
P�r¤c�P X�_qY\r�_TW «=[m~�_qY\�m��P£YZ�{P p-��P-_�cqY � p¢p dnrNp�[mc�c�P�r=_�² Kk����b�dn[EK`��b�³:¦
" Â �Z� À �$# � ��� Kk����b��\p dn����P p�_�P&o�� ~�r�� dnc�ORY\_�~�dnrNXZ��W «�[m~�_�W&Y �{P p&K`��b.�\p dnr=_�c��n��PkomP�p dnrm�{P X�_�~�dnr
P�_!o��ÖP�c�c�P�[mc�XÌ�NO£[m��_�~�l�dn~�r�_Z¦
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K&Lm~�X�l�Y\l�P�c�omP Xqp�c�~��'P X@Kk����b���YEc�P���~�Y\�m��P^_�cqY\rNX�l'dnc�_¨lmc�dn_�d4p dn�&_�dE��PR[NXqP oª��dnc�p dn����P p�_�~�rm�
~�r���dnc�ORY\_�~�dnr|� c�dnOØY���Y\c��{P8r=[mO£��P�c!d\��c�P p P�~��{P�c�XkX�lmc�PZYno¤dÌ�{P�ck_�LNP1�¥r�_�P�c�rNP�_Z¦jKk����b¹X�_qY\rNomX
��dnc¢K`��bv��� c�~�P�rNo���aª�®r���dnc�ORY\_�~�dnrº��dn����P p�_�~�rm�±b�c�dn_�d=p dn�Ä¦^K&LNP@~�r���dnc�ORY\_�~�dnrª~�X£p dn����P p�_�P oª��a
Y�X�~�rm�y��P�X�dn[mc�p Py��°kLNP�c�P�~�_T~�X8X�_�dnc�P o¯Y\rNo¬_�c�PZY\_�P oI¦-K&LNP¨X�dn[mc�p P�c�PZYnp�LNP X8_�LNP�c�P p P�~��{P�c�X8��a
O�[m��_�~�pZYnX�_^²Gl�dn~�r�_��Ä_�d\�ÄO�[m��_�~�l'dn~�r=_Ð³:¦21Ndnc�P:]NY\O@lm��Py�*dnrNP	pZY\r�p dnrNX�~�omP�c¢_�LNP	X�p P�r�Y\c�~�dµ°kLNP�c�P
O	P XqXqY\�{P XT�Gc�dnO$_�LNP�X�dn[mc�p P@Y\c�P��mc�d{YnompZYnX�_�P o·_�dRc�P p P�~��{P�c�X8_�Lmc�dn[m�yL©Y�XqY\_�P�����~�_�P���~�rm¶'¦-UTP:�
p P�~��{P�c�X�X�P�rNo@_�LNP�~�c�~�r�� dnc�ORY\_�~�dnr^_�d-_�LNPTX�dn[mc�p P!_�Lmc�dn[m�yL�_�LNP!°k~�c�P oR�¥r�_�P�c�rNP�_�[NX�~�rm�¢[mrm~�pZYnX�_
²Gl�dn~�r�_��Ä_�d\�Äl�dn~�r�_Ð³:¦�K&LNP�lmc�dn_�d4p dn�4pZY\r���Pj[NX�P o£_�dTp dn����P p�_7Y\r=a¢¶=~�rNo�d\�N~�r���dnc�ORY\_�~�dnr¨�Gc�dnO§c�P:�
p P�~��{P�c�XÌ¦&3TrNPkP:]NY\O@lm��Pkp dn[m��o@��P�_�LNPkpZYnX�Pkd\��Y8X�dn[mc�p P&_�L�Y\_�°&Y\r�_�Xj_�dT¶4rNdZ°�~ �v²�Y\rNo¨°kLm~�p�L�³
c�P p P�~��{P�c�X1L�YZ�{P£°�P�����c�P p P�~��{P o·Y	p P�c�_qY\~�r·omd=p�[mO	P�r=_Z�'_�L�Y\_T_�LNP�X�dn[mc�p P¢L�YnXT_�cqY\rNX�O@~�_�_�P o±_�d
_�LNP�c�P p P�~��{P�c�Xv��P:� dnc�P�_�LNP&p dn����P p�_��Ä~�r���dnc�ORY\_�~�dnrRX�P X�X�~�dnrB¦&3T_�LNP�c�P:]mY\O@lm��P Xv~�rNp���[NomP&_�LNP�«=[�Y\� �
~�_¥a¯d\�kK
4 dnc¢�4~�omP dµc�P p P�lm_�~�dnrB�._�LNP@°�PZY\_�LNP�cZ��_�LNPRP���P p�_�c�dnrm~�pR�{dn_�Py��_�LNP@r�[mO��'P�c�~�rm�·d\�`Y
l�dnlm[m��Y\_�~�dnrB�IP�_�py¦-K&LNP�lmc�dn_�d=p dn��pZY\r±�'P¨d4p pZYnX�~�dnr�Y\����aµ[NX�P o¯YnX1°kLNP�r·_�LNP�Xqdn[mc�p P�p dn����P p�_�X
~�r���dnc�ORY\_�~�dnr¹Y\_�_�LNP^P�rNo�d\�TYµ°�dnc�¶=~�rm�ªoNYZa{¦·�®_�pZY\rº��P@� c�P «=[NP�r�_���a©[NXqP oºYnX�°kL�Y\_¨L�Y\l��
l�P�rNXT°kLNP�r¬_�LNP�X�dn[mc�p P¨omP X�~�c�P XT_�dR¶4rNdZ° _�LNP�«=[�Y\��~�_®a±d\�7c�P p P�lm_�~�dnr¯o�[mc�~�rm�¤Y	O£[m��_�~�O	P o�~�Y
�mc�d{YnompZYnX�_�²G��dyX�XkcqY\_�Py��YZ�{P�cqY\�{P£omP���YZam³:¦

3T[mcjlmc�dn_�d4p dn��~�Xj��YnX�P oRdnr^_�LNPk��dn����dZ°k~�rm��c�P «�[m~�c�P�O	P�r=_�XZ¦654dnO	P1d\�I_�LNP X�P!c�P «=[m~�c�P�O	P�r�_�X
Y\c�P8rNdn_`c�PZY\����a^rNP p P XqXqY\c�a|Y\rNoEpZY\rµ�'P-PZYnX�~���a�c�P�O	dÌ�{P oEdnc`Y\����P��4~�Y\_�P oI¦

7 K&LNP¨X�dn[mc�p P£L�YnX-YR��~�X�_8d\��Y\����c�P p P�~��{P�c�XÌ¦-K&Lm~�XT��~�X�_1pZY\r·��P¢_�LNP���~�X�_8d\���¥b Ynomo�c�P X�XqP X
[NX�P o±��aµc�P p P�~��{P�c�XÌ��_�LNP���~�X�_1d\���988X1~�omP�r�_�~ � a=~�rm�¤_�LNP�c�P p P�~��{P�c�X£Y\_1_�LNP�XqP X�X�~�dnr±��P��{P��Ä�
_�LNP-r�Y\O	P X!d\�vc�P p P�~��=~�rm��ORYnp�Lm~�rNP XZ��P�_�py¦

7;: [m��_�~�pZYnX�_¢~�X-[NX�P o·_�dµXqP�rNo·O	P X�XqY\�{P X-_�d¤c�P p P�~��{P�c�XÌ¦ : [m��_�~�pZYnX�_¢~�X�X�[NP X£Y\c�P	rNdn_£Yno4�
o�c�P X�X�P o|~�rµ_�Lm~�X!l�Y\l'P�cZ¦63Trm��a^_�cqY\rNX�l�dnc�_!~�X�X�[NP XTY\c�P£Ynomo�c�P X�X�P oI¦

7 ijYnp�L¬c�P p P�~��{P�cTX�P�rNomX!~�_�Xk~�r�� dnc�ORY\_�~�dnr¬~�r¤[mrm~�pZYnX�_!_�d@_�LNP£X�dn[mc�p P-°kLNP�rµ~�_!c�P p P�~��{P X1Y
O	P X�XqY\�{P�� c�dnO _�LNPkX�dn[mc�p Pk~�r=�=~�_�~�rm��~�_�_�d-X�P�rNo@~�_�X�~�r���dnc�ORY\_�~�dnrB¦ � Pkp dnrNX�~�omP�c7~�rR_�Lm~�X
l�Y\l'P�c�_�LNPRpZYnXqPR°kLNP�c�P�_�LNPR~�r���dnc�ORY\_�~�dnr�d\�!_�LNPRc�P p P�~��{P�c¨pZY\r���P	~�rNp���[NomP oº~�rºdnrNP
l�Ynp�¶{P�_Z��Y\rNo|°�P-pZY\���I_�L�Y\_kl�Ynp�¶{P�_<"+=��<�/�?>����@"	�*�A"+=B�C�/�*)D���+EF����¦ � P1��PZY �{P-_�LNP-pZYnX�P8d\�
��Y\c��{P¢c�P�l�dnc�_�Xk��dnck� [m_�[mc�P¢c�P X�PZY\c�pqLB¦�K&LNP£O	P X�XqY\�{P¢d\��_�LNP�X�dn[mc�p P¢X�P�r=_`_�dRY	c�P p P�~��{P�c
~�X`pZY\����P oG�*�*H�IB��J@"K�L��JDJ� �,M��¦&gN�/�*H@IO��J�"P>B #)�Q��@"�~�XTY@l�Ynp�¶{P�_8X�P�r�_!�=a¤_�LNP¢X�dn[mc�p P£_�L�Y\_
pZY\c�c�~�P X!O�[m��_�~�lm��P¢c�P «=[NP X�_!O	P X�XqY\�{P X!_�d	o�~SR�P�c�P�r=_`c�P p P�~��{P�c�XZ¦�K&LNP¢X�dn[mc�p P¢pZY\rElm[m_!~�r
dnrNP@l�Ynp�¶{P�_£O	dnc�P@_�L�Y\r©dnrNP@c�P «=[NP X�_-O	P X�XqY\�{Py¦Rgsc�P p P�~��{P�c£XqP�rNomX£Y^c�P�l'dnc�_£_�d|_�LNP
X�dn[mc�p P-~ �v~�_kc�P p P�~��{P XTY�l�Ynpq¶{P�_`~�rNp���[No�~�rm�^Y�c�P «=[NP X�_!O	P XqXqY\�{P¢Ynomo�c�P X�X�P o¤_�d	~�_Z¦

7 K&LNPTXqdn[mc�p PTY\~�O	X&Y\_�c�P p P�~��4~�rm��_�LNPTP�r�_�~�c�P1~�r���dnc�ORY\_�~�dnr^omP�_qY\~�rNP o^��a@c�P p P�~��{P�c�XÌ¦�K&LNP
~�r�� dnc�ORY\_�~�dnr�d\��Y^c�P p P�~��{P�c-L�YnX8_�d|�'P�c�P p P�~��{P oªY\_8��PZYnX�_¢dnrNp P¨�=aE_�LNP@X�dn[mc�p Py¦�K&LNP
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X�dn[mc�p P8omd=P X�rNdn_!YnX�¶RY£c�P p P�~��{P�ck_�L�Y\_�L�YnX&X�P�r=_�~�_�X�~�r���dnc�ORY\_�~�dnr|_�d�XqP�rNoR~�_kY£XqP p dnrNo
_�~�O	Py¦�K&LNPTXqdn[mc�p P8YnX�¶4XjLNdZ°�P��{P�c`Y£c�P p P�~��{P�c&°kLNdyX�PTc�P�l'dnc�_�°�YnX���dyX�_�~�r�_�LNPTrNP�_®°�dnc�¶
_�d	X�P�rNo|~�_k��Ynpq¶'¦

7 g c�P p P�~��{P�c�Y\rNX�°�P�c�X£«=[m~�p�¶4��a±_�LNP	c�P «�[NP X�_£O	P X�XqY\�{P X£d\�k_�LNP	Xqdn[mc�p P@��a¯X�P�rNo�~�rm�¬~�_�X
c�P�l'dnc�_Z¦.K&LNP�XqY\O	P7c�P�l�dnc�_.pZY\r��'P�X�P�r�_.O£[m��_�~�lm��P�_�~�O	P X�~ �NO£[m��_�~�lm��P�c�P «=[NP X�_*O	P X�XÐY\�{P X
Y\c�P-c�P p P�~��{P o¤�=a|dnrNP¢c�P p P�~��{P�cZ¦

K&LNP7ORY\~�r£pqL�Y\����P�rm�{Pj°k~�_�L�X�[Np�L¨Y&_�cqY\rNX�l�dnc�_*lmc�dn_�d4p dn��~�XI_�L�Y\_�_�LNP�Y �yY\~���Y\�m��P7��Y\rNo�°k~�o�_�L
~�r@_�LNP!rNP�_®°�dnc�¶¨~�X���~�O@~�_�P o�Y\rNo@_�LNPkr�[mO��'P�c�d\�'c�P p P�~��{P�c�X�pZY\r	�'P&�{P�c�a���Y\c��{P£²G_�LNdn[NXqY\rNomX�dnc
O	dnc�PÌ³:¦jK&LNP-��~�O@~�_qY\_�~�dnr¬d\�.��Y\rNo�°k~�o�_�LE~�XkO	dnc�P-lmc�dnrNdn[mrNp P o¬dnrµ_�LNP8c�P��{P�c�X�P-l�Y\_�LB�N°kLNP�c�P
_�LNP��{dn��[mO	P|d\�!c�P�l'dnc�_�X�~�X���~�¶{P���aª��Y\c��{P�c¨_�L�Y\rº_�LNPR�{dn��[mO	P|d\�`c�P «=[NP X�_�O	P X�XqY\�{P XZ¦ 1.~�c�X�_Z�
°�P£pZY\rmrNdn_8YnX�¶�ORY\r=a¤c�P p P�~��{P�c�X`_�d�X�P�rNo¤_�LNP�~�cTc�P�l'dnc�_�X1Y\_!_�LNP£XqY\O	P¢_�~�O	Py��dn_�LNP�c�°k~�X�P£_�LNP
rNP�_¥°�dnc�¶^°k~������'P1p dnrm�{P X�_�P oI¦7UTP «�[NP X�_�O	P X�XqY\�{P X&X�P�r=_&��aR_�LNP1X�dn[mc�p P-Y\rNo^c�P�l'dnc�_�X&X�P�r=_&��a
c�P p P�~��{P�c�X7ORY a@Y\��X�d8c�P X�[m��_�~�rRY\rRY\�y�yc�P X�X�~��{P&_�cqY�¼Rp&_�L�Y\_�~�X7L�Y\c�O¨�G[m�m_�d-dn_�LNP�cjY\lmlm��~�pZY\_�~�dnrNXZ¦
Kk����b L�YnX&_�d¨~�O@lm��P�O	P�r=_TX�dnO	P8¶4~�rNo¤d\�.p dnrm�{P X�_�~�dnr¬p dnr�_�c�dn�*X�d�_�L�Y\_k_�LNP8c�P X�[m��_�~�rm�R_�cqY�¼Rp
²G~�r¸��dn_�L�o�~�c�P p�_�~�dnrNXÐ³^omd4P X|rNdn_µp dnrm�{P X�_¤_�LNP±rNP�_®°�dnc�¶�Y\rNo omd4P X|rNdn_|L�Y\c�O _�LNP¯dn_�LNP�c
Y\lmlm��~�pZY\_�~�dnrNXÌ¦!54P p dnrNoI��Kk����b�L�YnX8_�d|~�O@lm��P�O	P�r�_£X�dnO	P¨¶4~�rNo¯d\��P�c�c�dnc¢p dnr=_�c�dn�Ä¦¨U`P�l�dnc�_�X
XqP�r�_&��a^c�P p P�~��{P�c�X`Y\rNo^��dyX�_k~�r|_�LNP1rNP�_®°�dnc�¶|L�YZ�{P-_�d��'P1c�P X�P�r=_k~�r¤Y�°&Y a^_�d¨O@~�rm~�O@~	�ZP8_�LNP
XqP X�X�~�dnrµo�[mcqY\_�~�dnrB¦

� P�P:]�lm��Y\~�r·~�r¬_�Lm~�X1l�Y\l�P�cT_�LNP�o�~SR�P�c�P�r=_1�G[mrNp�_�~�dnrNX-d\�jdn[mc1lmc�dn_�d=p dn�Ä¦ � P�~�O@lm��P�O	P�r�_
_�LNP�lmc�dn_�d4p dn��~�rºrNX��¥���._�LNP^rNP�_®°�dnc�¶�X�~�O�[m��Y\_�dnc�
�QZ�
�®�7Y\rNo©°�PR�yY\��~�oNY\_�P^~�_�X�l�P�c���dnc�ORY\rNp Py¦
K&LNP-p dnrm�{P X�_�~�dnrEp dnr�_�c�dn�Bl�Y\c�_!d\��Kk����b ~�X&~�rNX�lm~�c�P o^� c�dnOØ_�L�Y\_!d\�vK`��b�
�Q������®�NY\rNo|_�Lm~�X!~�X
��dnc`_�LNP�lm[mc�l�dyX�P�_�dRORY\¶{P¨Kk����b�� c�~�P�rNo���aµ°k~�_�L·_�LNP�K`��b¸lmc�dn_�d=p dn�Ä¦8gTlmlm��~�pZY\_�~�dnrNXT[NX�~�rm�
K`��b§�{P�rNP�cqY\_�P�_�LNP	ORY�e�dnc�~�_®aªd\�`�¥r�_�P�c�rNP�_£_�cqY�¼Rp�
�Q�u
�®¦ � PRY\��X�dE°�Y\r=_�O�[m��_�~�lm��P^Xqdn[mc�p P X
[NX�~�rm��Kk����bº_�d�X�L�Y\c�P`�ÄY\~�c���a@_�LNPTrNP�_¥°�dnc�¶�c�P X�dn[mc�p P XkY\rNoR_�d��'P`� c�~�P�rNo���a	°k~�_�L^PZYnpqL¤dn_�LNP�cZ¦
K&LNP�P�c�c�dnc�p dnr=_�c�dn�jl�Y\c�_�d\�!Kk����bÇ~�X£��YnX�P o©dnr©c�P�_�cqY\rNX�O@~�X�X�~�dnrNX¨Y\rNoª~�X�omP��{P���dnl'P o©°k~�_�L
_�LNP8ORY\~�r¬dn��e�P p�_�~��{P£_�d¨O@~�rm~�O@~	�ZP¢_�LNP¢X�P XqX�~�dnr¤o�[mcqY\_�~�dnrB¦

�®r¬_�LNP¢rNP:]�_1X�P p�_�~�dnrB��°�P�dn[m_���~�rNP�_�LNP¢c�P���Y\_�P o±��~�_�P�cqY\_�[mc�P¨Y\rNoE°�P£~�����[NX�_�cqY\_�P�_�LNP�dnc�~��y~ �
r�Y\��~�_¥a@d\�Idn[mcjlmc�dn_�d=p dn�Ä¦ 54P p�_�~�dnr��¢omP X�p�c�~��'P Xj_�LNPklmc�dn_�d4p dn�Ä¦�ijYnp�L^X�[m�NX�P p�_�~�dnr	~�r 54P p�_�~�dnr|�
omP Xqp�c�~��'P X�dnrNP7� [mrNp�_�~�dnr�d\�N_�LNPjlmc�dn_�d=p dn�Ä�yY\rNo£P:]�lm��Y\~�rNX.LNdZ°�_�Lm~�XB� [mrNp�_�~�dnr�~�X*~�O@lm��P�O	P�r�_�P oI¦
�¥r254P p�_�~�dnr^uN�=°�PTlm[m_&Y\����_�LNP!� [mrNp�_�~�dnrNXj_�dn�{P�_�LNP�c!Y\rNoR°�PTlmc�dZ�4~�omPT_�LNP`ORY\~�r|Y\���{dnc�~�_�LmOØd\�
dn[mcjlmc�dn_�d=p dn�Ä¦ 54P p�_�~�dnr��-o�~�X�p�[NX�X�P Xj_�LNP&�ÄY\~�c�rNP X�Xjd\�Idn[mcjlmc�dn_�d4p dn��°k~�_�LRK`��b.¦4�®r 54P p�_�~�dnr����
°�P¨lmc�P X�P�r�_�X�~�O£[m��Y\_�~�dnrªc�P X�[m��_�X-_�L�Y\_-�nY\��~�oNY\_�P	_�LNP@P�R�P p�_�~��{P�rNP X�X£d\��Kk����b�~�r¯p dnr�_�c�dn����~�rm�
_�LNPEp dnrm�{P X�_�~�dnr
d\�-_�LNP¤rNP�_¥°�dnc�¶ÒY\rNo�~�r�P�r���dnc�p�~�rm�©�ÄY\~�c�rNP X�XZ¦ � PµP�rNo¹_�LNPEl�Y\l'P�cR°k~�_�L
p dnrNp���[NX�~�dnrNXTY\rNo¤l�P�c�X�l�P p�_�~��{P X!dnrµdn[mck� [m_�[mc�P-c�P X�PZY\c�p�L¬dnrEKk����b.¦
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81~SRIP�c�P�r�_!°�dnc�¶4X`L�Y �{P�Ynomo�c�P X�X�P o¤_�LNP-lmc�dn�m��P�O d\�vp dn����P p�_�~�rm��~�r�� dnc�ORY\_�~�dnrE�Gc�dnO�c�P p P�~��{P�c�X
~�r@YTO£[m��_�~�pZYnX�_�X�P XqX�~�dnr 
Ô�N�\���yz��nw��=QyQ �®¦��1X�[�Y\����a{�n_�LNP�p dn����P p�_�P o¨~�r���dnc�ORY\_�~�dnr@~�X.~�omP�r�_�~�pZY\����dnc
Y\���*c�P p P�~��{P�c�X�² Py¦ �N¦�rNP���Y\_�~��{P�g`�	�sp dnc�c�P X�l�dnrNo�~�rm�R_�d�dnrNP-l�Ynp�¶{P�_1~�r±Y¨c�P���~�Y\�m��P£O£[m��_�~�pZYnX�_
XqP X�X�~�dnrB��Y@c�P�lm��aµO	P X�XÐY\�{P�X�P�r=_T~�r±c�P X�l�dnrNX�P�_�d�Y�X�dn[mc�p P�
:LNP�����d�
�O	P X�XÐY\�{PÌ³:�'Xqd	~�_8pZY\r¬��P
� ��_�P�c�P o¬Y\_!_�LNP-c�P p P�~��{P�cTX�~�omP8_�dRY �{dn~�o¤_�LNP¢lmc�dn�m��P�O d\�.� P P o���Ynpq¶^~�O@lm��dyX�~�dnrB¦�
�a � ��_�P�c�~�rm�
°�P-O	PZY\rµ_�L�Y\_!_�LNP¢~�r�� dnc�ORY\_�~�dnr±X�P�r�_!�=aµY�c�P p P�~��{P�cTpZY\rµ��P-X�[m�NX�_�~�_�[m_�P oE��a^_�L�Y\_`X�P�r�_`��a
Y\rNdn_�LNP�c¨c�P p P�~��{P�c¨°k~�_�LNdn[m_RY\��_�P�c�~�rm�·_�LNP|X�dn[mc�p PR��P�L�Y �4~�dncZ¦G3T[mc¨°�dnc�¶ª~�X¨o�~SRIP�c�P�r�_¨� c�dnO
lmc�P��4~�dn[NX7°�dnc�¶4Xj��a¨_�LNP&�ÄYnp�_7_�L�Y\_7c�P p P�~��{P�c�X�omd-rNdn_jX�P�rNo	_�LNP!XqY\O	Pk~�r���dnc�ORY\_�~�dnrB�4Y\rNo	_�L�Y\_
_�LNP-Xqdn[mc�p P8c�P «�[m~�c�P X`_�LNP8c�P p P�~�lm_`d\�._�LNP-P�r=_�~�c�P-~�r���dnc�ORY\_�~�dnr¬X�P�r=_k��a¤Y\���Ic�P p P�~��{P�c�XZ¦j�¥r¤dn[mc
p dnr=_�P:]4_Z�N_�LNP-~�r�� dnc�ORY\_�~�dnr±X�P�r�_`��a^c�P p P�~��{P�c�X`pZY\rmrNdn_`��P � ��_�P�c�P oEY\_k_�LNP-c�P p P�~��{P�c1X�~�omPy¦

g`rNdn_�LNP�c�o�~SR�P�c�P�rNp PT�'P�_¥°�P P�r¤dn[mcj°�dnc�¶RY\rNoR_�LNP`lmc�P��=~�dn[NX�°�dnc�¶�X�~�X7_�L�Y\_&dn[mcjlmc�dn_�d4p dn�
~�X1Y	X�_qY\rNo4�¥Y\��dnrNP�lmc�dn_�d4p dn�*_�L�Y\_TpZY\r¬�'P¢[NX�P oµ~�r±o�~SR�P�c�P�r=_1X�p P�r�Y\c�~�dyXÌ¦�3T[mc`lmc�dn_�d4p dn��omd4P X
rNdn_v~�O@l�dyX�PkY\r�a�p dnrNX�_�cqY\~�r�_7dnr¨_�LNP�r�Y\_�[mc�Pkd\��_�LNPkp dn����P p�_�P o¨~�r���dnc�ORY\_�~�dnrB¦.K&LNPkp dnrm�{P X�_�~�dnr
p dnr=_�c�dn��l�Y\c�_�d\�*Kk����b�omd=P X�rNdn_jc�P «=[m~�c�P`_�L�Y\_�_�LNP1p dn����P p�_�P o�~�r���dnc�ORY\_�~�dnr^�'P � ��_�P�cqY\�m��Py�mYnX
~�_&~�X&_�LNP8pZYnX�P8°k~�_�L|_�LNP8lmc�P��4~�dn[NXk°�dnc�¶�XZ¦�K&LNP-p dn����P p�_�P o|~�r���dnc�ORY\_�~�dnrEpZY\r|�'P1�{P�rNP�cqY\�Ä����dnc
P:]NY\O@lm��P-_�LNP¢�988Xkd\�.c�P p P�~��{P�c�X`_�L�Y\_`o�~�o¤rNdn_!p dnc�c�P p�_���a¤c�P p P�~��{P£Y¨p P�c�_qY\~�r±dn��e�P p�_Z¦ � P-pZY\r
~�ORY\�y~�rNP¢ORY\r�a¤dn_�LNP�ck~�r�� dnc�ORY\_�~�dnr¬_�L�Y\_!pZY\rµ��P-p dn����P p�_�P o|�Gc�dnOØc�P p P�~��{P�c�XÌ��YnXk_�LNP-«=[�Y\��~�_®a
d\�`K
4Øc�P p P�lm_�~�dnrB�v_�LNP�°�PZY\_�LNP�cZ�v_�LNP^P���P p�_�c�dnrm~�p^�{dn_�Py�._�LNPRr=[mO£��P�c�~�rm�·d\�TYµl'dnlm[m��Y\_�~�dnrB�
P�_�py¦

K&LNP¢p dn����P p�_�~�dnr±d\�v~�r���dnc�ORY\_�~�dnr¬L�YnX`�'P P�rEX�_�[No�~�P o¤~�rµ_�LNP¢��~�_�P�cqY\_�[mc�P£~�rµ_®°�d�p dnr=_�P:]4_�XÌ­
c�P���~�Y\�m��P`O£[m��_�~�pZYnX�_kY\rNo	p dn[mr=_�~�rm��_�LNPkr=[mO£��P�c�d\�Ic�P p P�~��{P�c�XZ¦�
&dn_�L�Y\lmlm��~�pZY\_�~�dnrNXkY\c�P!XqdnO	P:�
LNdÌ°���~�rm¶{P o¤_�dn�{P�_�LNP�cZ�NX�~�rNp P¢X�dnO	P8c�P���~�Y\�m��P-O�[m��_�~�pZYnX�_TX�pqLNP�O	P Xkc�P «=[m~�c�P-_�LNP8¶=rNdÌ°k��P o��{P£d\�
_�LNP8r=[mO£��P�cTd\�vc�P p P�~��{P�c�X 
áz �®¦

�®r	c�P���~�Y\�m��PTO£[m��_�~�pZYnX�_Z�=c�P p P�~��{P�c�X�_�L�Y\_�o�~�oRrNdn_jc�P p P�~��{P8Y-l�Ynpq¶{P�_�X�P�rNo�Y¢h1g`�	�§YnX�¶4~�rm�
_�LNP1X�dn[mc�p PT��dnc�Y£c�P�_�cqY\rNX�O@~�X�X�~�dnr¤d\�*_�LNPTl�Ynp�¶{P�_Z¦ : Y\r�a^hTg`�	�-X�ORYZaRpZY\[NX�P-Y£p dnrm�{P X�_�~�dnr
~�r^_�LNPTrNP�_®°�dnc�¶^dnc&Y\_�_�LNP1X�dn[mc�p Py¦�K&LNP`lmc�dn�m��P�O ~�X�pZY\����P o�
�hTg`�	�§~�O@lm��dyX�~�dnr�
n¦�
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h1g`�	� ~�r���dnc�ORY\_�~�dnr�pZY\r��'PkXqY���P���a � ��_�P�c�P o��=_�LNP�c�P!~�X7rNd-rNP P oR_�L�Y\_�Y8LNdyX�_jXqP�rNomXjY-h1g`�	�
~ ��~�_�X8rNP�~��yL���dnc-L�YnX¢Y\��c�PZYno�a±XqP�r�_£Y^hTg`�	� ��dnc8_�LNP¨XqY\O	P¨l�Ynp�¶{P�_Z��X�~�rNp P�_�LNP@X�dn[mc�p P�°k~����
c�P�_�cqY\rNX�O@~�_`_�LNP-��dyX�_`l�Ynp�¶{P�_`_�d�Y\���BO	P�O£��P�c�X`d\��_�LNP-O�[m��_�~�pZYnX�_TX�P XqX�~�dnrB¦jK&LNP£Y\�y�yc�P���Y\_�~�dnr
d\�kh1g`�	�-X£pZY\rª��P@omdnrNPRP�~�_�LNP�c¢~�r©_�LNP@rNP�_®°�dnc�¶¯��a·c�dn[m_�P�c�XZ�.dnc¢��a·c�P p P�~��{P�c�XZ¦��®r 
áz��®�.Y
c�P p P�~��{P�c�°�Y\~�_�X¢� dnc�Y¤cqY\rNomdnO _�~�O	P@��P:� dnc�PRX�P�rNo�~�rm�±Y¤h1g`�	�@�*Y\rNo¯��~�X�_�P�rNX�Y\_¢_�LNP�XqY\O	P
_�~�O	P^~ �-Y\rNdn_�LNP�c@c�P p P�~��{P�c	L�YnX@X�P�r�_	Y±h1g`�	� � dnc¨_�LNP|XqY\O	P^l�Ynp�¶{P�_Z¦��®�TX�dm��_�LNP���dnc�O	P�c
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[NX�~�rm�¬_�LNP^K`��b lmc�dn_�d=p dn�Ä¦·K&LNP^K`��bv��� c�~�P�rNo���~�rNP X�X¨~�X@Y\��X�d±Y\rº~�rNo�~�pZY\_�~�dnr dnr�_�LNP�~�r�_�cqY��
�ÄY\~�c�rNP X�X¤d\�¨dn[mc¤lmc�dn_�d=p dn�Ä�1~Ä¦ÖPy¦s��Y\~�c�rNP X�X|��P�_®°�P P�r�O£[m��_�~�lm��P©X�P X�X�~�dnrNX|[NX�~�rm�¹Kk����b.¦ � P
~�����[NX�_�cqY\_�P¨_�Lm~�X-K`��bv���Gc�~�P�rNo���~�rNP XqX¢~�r·_®°�dµpZYnX�P XZ¦ � P¨¶{P P�l¯_�LNP�X�_�[No�a¬d\��_�LNP@dn_�LNP�c¢pZYnXqP X
��dnc&� [m_�[mc�P-c�P X�PZY\c�p�LB¦

K&LNP � c�X�_|pZYnX�P¬~�XR°kLNP�r¸_�LNP¬�'dn_�_���P�rNP pq¶ÒP:]�~�X�_�X�~�rÒ_�LNPE� dnc�°&Y\c�o¸o�~�c�P p�_�~�dnrB�TY\rNo¸Y\���
c�P «=[NP X�_�X�p�c�dyX�X._�Lm~�Xv��dn_�_���P�rNP p�¶�¦�K&LNP�rNP�_®°�dnc�¶@dnr¨_�LNP�c�P�_�[mc�r@l�Y\_�L@~�X.rNdn_7p dnrm�{P X�_�P oI¦ 3TrNP
pZY\r	p dnrNX�~�omP�cj_�LNPkP:]NY\O@lm��P!d\�IY¢Kk����bªXqdn[mc�p P`Ynp p P X�X�~�rm�¢_�LNP&c�P p P�~��{P�c�X��4~�Y-Y8X���dZ°�XÐY\_�P�����~�_�P
��~�rm¶��=Y\rNoR_�LNPkc�P p P�~��{P�c�X�X�P�rNo�~�rm�£��Ynpq¶@_�LNP�~�cjc�P�l�dnc�_�X7�4~�Y8Lm~��yL�X�l�P P o@_�P�c�c�P X�_�c�~�Y\��rNP�_®°�dnc�¶4XZ¦
5=[mlml�dyX�Pk_�L�Y\_�Y-Kk����b�X�P X�X�~�dnr�X�L�Y\c�P X7_�LNP&��dnc�°�Y\c�oRl�Y\_�L	°k~�_�L^Y8K`��bºp dnrmrNP p�_�~�dnr^L�Y �4~�rm�
Y\lmlmc�dZ]4~�ORY\_�P���a�_�LNP�XÐY\O	P^YZ�{P�cqY\�{P�c�dn[mrNo4�Ä_�c�~�l�_�~�O	Py¦ 
&dn_�L©_�LNP^Kk����b X�P X�X�~�dnrºY\rNo�_�LNP
K`��b�p dnrmrNP p�_�~�dnrµ~�rNp�c�PZYnX�P-_�LNP�~�c!p dnrm�{P X�_�~�dnrE°k~�rNomdZ°!Xk~�rEY¨X�~�O@~���Y\ck°&Y a¯²G��~�rNPZY\c���a¤o�[mc�~�rm�
��dnrm�{P X�_�~�dnr
g��{dn~�oNY\rNp PE�=a c�dn[m�yLm��a¹dnrNPµl�Ynpq¶{P�_|P��{P�c�a c�dn[mrNo4�Ä_�c�~�l
_�~�O	PÌ³:¦�K&LNP�a ��dn_�L
o�~��4~�omP�_�LNP�~�c�p dnrm�{P X�_�~�dnr@°k~�rNomdZ°!X��=a¢_®°�d8°kLNP�r	dnrNP&dnc�O	dnc�P&l�Ynpq¶{P�_�X7Y\c�P�o�c�dnlml�P o¨dnr¨_�LNP
��dnc�°�Y\c�o|l�Y\_�L©²�54P p�_�~�dnrE��¦ ��¦Ô�{³:¦j�®rNomP P oI��_�LNP1��dyX�X&d\�.dnrNP-dnc&O	dnc�P1c�P «=[NP X�_kl�Ynp�¶{P�_�Xkc�P X�[m��_�X
~�r YEc�P�l'dnc�_���dyX�X�cqY\_�PR��Y\c��{P�c¨_�L�Y\r &�( �����������v°kLm~�p�L�_�c�~��y�{P�c�X@dn[mc�p dnrm�{P X�_�~�dnr�omP�_�P p�_�~�dnr
O	P pqL�Y\rm~�X�Oµ¦ 3T[mc-lmc�dn_�d4p dn�jYnp�Lm~�P��{P X�_�LNP�r¯_�LNP@XqY\O	P¨_�Lmc�dn[m�yLmlm[m_�dnr¯_�LNP���dnc�°�Y\c�oªl�Y\_�L
YnX!_�L�Y\_`d\�._�LNP£K`��bÒp dnrmrNP p�_�~�dnr¬~�r¤_�P�c�O	X`d\�vl�Ynp�¶{P�_�X  \XZ��d\�vp dn[mc�XqP-~ �._�LNP¢rNP�_®°�dnc�¶µo�c�dnlNX
l�Ynpq¶{P�_�X	� c�dnO ��dn_�L ��dZ°!XR~�r¹_�LNPµXqY\O	P¤°&Y a{¦
K&LNP¤_�Lmc�dn[m�yLmlm[m_�X^d\�8_�LNPµ_®°�d ��dZ°!X^Y\c�P
P «=[�Y\�.~�r¬_�P�c�O	X-d\�7�m~�_�X  \X1~ �j_�LNP¨X�~	�ZP�d\��YRc�P «�[NP X�_8l�Ynpq¶{P�_1~�X1_�L�Y\_8d\��Y�K`��b¸l�Ynp�¶{P�_Z¦-g1X
��dnc¢_�LNPR_�Lmc�dn[m�yLmlm[m_�d\�!Kk����b�c�P�l�dnc�_�X�dnrª_�LNPRc�P��{P�c�X�P	l�Y\_�L
²Gc�P p P�~��{P�c�X�_�dEX�dn[mc�p PÌ³:�._�Lm~�X
_�Lmc�dn[m�yLmlm[m_1omP�l'P�rNomX`dnr &�(RY\rNo¤_�LNP¢X�~	�ZP-d\�vc�P�l'dnc�_�XÌ¦

� P1X�_�[No�aRrNdZ° _�LNP-XqP p dnrNo¤pZYnX�Py¦�K&LNP1�'dn_�_���P�rNP pq¶|P:]�~�X�_�X&dnr|_�LNP8c�P�_�[mc�r¤l�Y\_�LEY\rNo¤Y\���
c�P�l�dnc�_�X¢p�c�dyX�X¢_�Lm~�X-�'dn_�_���P�rNP pq¶'¦�K&LNP¨��dnc�°�Y\c�o¯l�Y\_�Lª~�X¢rNdn_¢p dnrm�{P X�_�P oI¦^��dnrNX�~�omP�c£_�L�Y\_�Y
K`��bÇp dnrmrNP p�_�~�dnr©X�L�Y\c�P X8_�LNP��'dn_�_���P�rNP pq¶¬°k~�_�L¯_�LNP�c�P�l�dnc�_�X¢X�P�r=_1�=a¬c�P p P�~��{P�c�XÌ�*Y\rNo±_�L�Y\_
��dn_�L£_�LNP�K`��b·p dnrmrNP p�_�~�dnr@Y\rNo£_�LNP�Kk����b±X�P X�X�~�dnr�L�Y �{P&Y\lmlmc�d ]�~�ORY\_�P���a£_�LNPjXÐY\O	P�Y �{P�cqY\�{P
c�dn[mrNo4�Ä_�c�~�l¯_�~�O	Py¦ 3T[mc8lmc�dn_�d4p dn��o�~��=~�omP X8~�_�X8p dnrm�{P X�_�~�dnr¯°k~�rNomdÌ°â��a¬��°kLNP�r·O	dnc�P�_�L�Y\r
&,(-c�P�l�dnc�_�X�Y\c�P`��dyX�_Z�=Y\rNoR~�rNp�c�PZYnX�P X�_�LNP!r�[mO��'P�c&d\�Ic�P�l'dnc�_�Xj~�rR_�LNP`rNP�_®°�dnc�¶R��a�&�(£c�P�l�dnc�_�X
°kLNP�r �������µc�P�l'dnc�_�X-Y\c�P�c�P p P�~��{P o¹²Ä��dnrm�{P X�_�~�dnr©g��{dn~�oNY\rNp P�O	d=omPÌ³:¦¢K&LNP ��dÌ°âd\��c�P�l�dnc�_�X
��P�L�Y �{P X�_�LNP�r¤Y\lmlmc�d ]�~�ORY\_�P���a|YnX&Y\r¤Y\�y�yc�P���Y\_�P1d\� &�(�K`��b p dnrmrNP p�_�~�dnrNX&L�Y �4~�rm�	Y-l�Ynp�¶{P�_
X�~	�ZP!P «�[�Y\��_�d¢_�LNPTX�~	�ZP`d\�*Y8c�P�l�dnc�_Z¦��Ä�I_�LNPTX�~	�ZP!d\��&�(¢c�P�l�dnc�_�Xj~�X�P «�[�Y\��_�d¢_�L�Y\_�d\�*Y¢rNdnc�ORY\�
K`��b l�Ynpq¶{P�_Z��_�LNPR_�Lmc�dn[m�yLmlm[m_	d\�!c�P�l�dnc�_�X¨dnr�_�LNP�c�P��{P�c�X�P�l�Y\_�L�~�rº�m~�_�X  \X�°k~������'PR_�LNP�r
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p dnO@l�Y\cqY\�m��P	_�d¤_�L�Y\_¢d\��_�LNP@p dnO@l�P�_�~�rm�EK`��b§p dnrmrNP p�_�~�dnrB¦@�Ä��°�P@°&Y\r�_£_�LNP¨_�Lmc�dn[m�yLmlm[m_
d\��c�P�l�dnc�_�XTdnr¬_�LNP£c�P��{P�c�XqP¢l�Y\_�L±_�d	��P¢P «�[�Y\��_�d	_�L�Y\_8d\���|K`��b¸p dnrmrNP p�_�~�dnrNXZ�IY\rNoE�y~��{P�r
_�LNP�X�~	�ZP¢d\�jK`��bÒl�Ynp�¶{P�_�X-Y\rNoµ_�L�Y\_1d\�7Kk����bÒc�P�l'dnc�_�XÌ��dnrNP�pZY\r � rNo¬Y@�nY\��[NP¢� dnc &�(	_�L�Y\_
c�PZY\��~	�ZP X`_�Lm~�X!dn��e�P p�_�~��{Py¦

����PZY\c���a{� &�(�~�XµY\rÇ~�O@l'dnc�_qY\r=_µl�Y\cqY\O	P�_�P�cE_�d omP p�~�omP¯_�LNP©K`��bv���Gc�~�P�rNo���~�rNP XqX¬d\�¨dn[mc
lmc�dn_�d4p dn�Ä¦-fBP�_8[NX8omP � rNP@K`��bv��� c�~�P�rNo���~�rNP X�X¢YnX8c�PZY\��~	� ~�rm�µYR_�Lmc�dn[m�yLmlm[m_¢P «=[�Y\�v_�dR_�L�Y\_-d\�
Y�X�~�rm�y��P-p dnrNp�[mc�c�P�r=_`K`��b¹p dnrmrNP p�_�~�dnrµL�YZ�=~�rm�@_�LNP-XÐY\O	P8YZ�{P�cqY\�{P-c�dn[mrNo4�Ä_�c�~�lµ_�~�O	Py¦7�®�*°�P
°&Y\r�_�K`��bv���Gc�~�P�rNo���~�rNP XqXj~�r@_�LNP&��dnc�°�Y\c�o�o�~�c�P p�_�~�dnrB��°�PkL�Y �{P!_�d¢p�LNd4dyX�P &,(-X�d8_�L�Y\_7_�LNP`X�~	�ZP
d\��c�P «�[NP X�_-l�Ynp�¶{P�_�X¢~�X£P «�[�Y\��_�d|_�L�Y\_¢d\�kK`��b�oNY\_qY|l�Ynpq¶{P�_�XZ¦@�Ä��°�P	Y\c�P	p dnrNp P�c�rNP oª°k~�_�L
K`��b����Gc�~�P�rNo���~�rNP X�XT~�rµ_�LNP£c�P��{P�c�X�P¢o�~�c�P p�_�~�dnrB� &�(	L�YnX!_�d@��P¢p�LNdyXqP�r¬X�d¨_�L�Y\_T_�LNP¢X�~	�ZP¢d\� &�(
c�P�l�dnc�_�X1~�X8P «�[�Y\�._�dR_�L�Y\_-d\��Y�K`��b oNY\_qY�l�Ynp�¶{P�_Z¦-K&LNP�X�~�O£[m��Y\_�~�dnr¯c�P X�[m��_�X1lmc�P X�P�r=_�P o·~�r
_�LNP1rNP:]�_�XqP p�_�~�dnr^~�����[NX�_�cqY\_�PT_�LNP8K`��bv��� c�~�P�rNo���a�� PZY\_�[mc�P8d\��dn[mc&lmc�dn_�d4p dn�'~�r^_�LNP-Y\�'dÌ�{P1_®°�d
pZYnXqP XZ¦

K&LNP`X�~�_�[�Y\_�~�dnr^�'P p dnO	P X�O	dnc�P1p dnO@lm��P:]	°kLNP�r�_�LNPTKk����bºX�P X�X�~�dnr^p�c�dyX�X�P X�Y\_j_�LNP1XqY\O	P
_�~�O	PjO£[m��_�~�lm��P��'dn_�_���P�rNP pq¶4XÌ¦�g�Kk����b¬X�dn[mc�p PjO	PZYnX�[mc�P X�_�LNP7_�dn_qY\����dyXqXBcqY\_�P�~�r�_�LNP7rNP�_®°�dnc�¶'�
Y\rNo^o�~�X�_�c�~��m[m_�P X&~�_�X�c�P «�[NP X�_�X�_�d�c�P p P�~��{P�c�X&°k~�_�LNdn[m_&_qY\¶=~�rm��~�r�_�d¨p dnrNX�~�omP�cqY\_�~�dnr|_�LNP�~�c&l�dyX�~ �
_�~�dnrNXv°k~�_�LRc�P X�l'P p�_v_�d8��dn_�_���P�rNP p�¶�XZ¦vK&L�[NXZ�=X�dnO	P��'dn_�_���P�rNP pq¶4XjORY a¨X�P P�O	dnc�P&c�P�l'dnc�_�X7_�L�Y\r
°kL�Y\_&Y¢K`��bºp dnrmrNP p�_�~�dnr|°�dn[m��o|Ynp�Lm~�P��{PT_�Lmc�dn[m�yL�_�LNP X�P`�'dn_�_���P�rNP pq¶4XÌ¦�K&LNP`Kk����b�X�P XqX�~�dnr
ORYZa	��P`��P X�XkY\�y�yc�P X�X�~��{PT_�L�Y\r|K`��b¹Y\_kdn_�LNP�c&�'dn_�_���P�rNP pq¶4XZ¦�Kk����b�~�X&Y�K`��b����Gc�~�P�rNo���a�lmc�d\�
_�d4p dn�7~ �&°�PR��d=dn¶¯Y\_¢_�LNP@rNP�_¥°�dnc�¶�YnX£YµX�~�rm�y��P@��dn_�_���P�rNP p�¶�¦^K&LNPRo�~�X�_�c�~��m[m_�~�dnr�d\�kc�P�l�dnc�_�X
dÌ�{P�c¢��dn_�_���P�rNP p�¶�X¢ORY a·��P¨[mr��Gc�~�P�rNo���a·°k~�_�LªK`��b.¦*gs�G[m_�[mc�P	c�P X�PZY\c�p�Lª~�X¢_�d|ORY\¶{P	Kk����b
K`��b����Gc�~�P�rNo���a^P��{P�c�a=°kLNP�c�Py¦7K&Lm~�X&°k~�����O	dyX�_�lmc�dn��Y\�m��aRc�P «=[m~�c�P1_�L�Y\_&_�LNP1Xqdn[mc�p PTp dnrNX�~�omP�c�X
_�LNPRl'dyX�~�_�~�dnrNX�d\�!c�P p P�~��{P�c�X�°k~�_�Lºc�P X�l�P p�_£_�d¬�'dn_�_���P�rNP pq¶4X�°kLm~���P^X�P�rNo�~�rm�¬c�P «=[NP X�_�XZ¦ 3TrNP
l�dyX�X�~��m��P|X�dn��[m_�~�dnr�_�d¬_�Lm~�X	lmc�dn�m��P�O ~�X¨_�d¯o�~��=~�omP|c�P p P�~��{P�c�XR~�r�_�d¯c�P��y~�dnrNXÌ��Y\rNo _�d±lmc�dn��P
_�LNPRc�P��y~�dnrNX£~�r©l�Y\cqY\����P���dnc�~�r©X�P «=[NP�rNp Py¦�
�a¯omdn~�rm�±_�L�Y\_Z��dnrNP�pZY\r©LNdnl�P	_�L�Y\_£c�P p P�~��{P�c�X
d\�kdnrNP	c�P��y~�dnr©°k~����j��P¨�'P�Lm~�rNo©_�LNP	XqY\O	P@��dn_�_���P�rNP p�¶��.°kLm~�p�L©°k~�����Y �{dn~�o�_�LNP@lmc�dn�m��P�O d\�
O�[m��_�~ �Ä�'dn_�_���P�rNP pq¶EX�p P�r�Y\c�~�dyXZ¦

� � #`������#&%����!� �!
¬%���� �����&%��-).�!���8� 	��q" ����#&%��q�!�

� P�~�O@lm��P�O	P�r�_¢dn[mc8lmc�dn_�d4p dn�v~�r¬_�LNP�rNP�_®°�dnc�¶±X�~�O�[m��Y\_�dnc
� 	�� ��
�QZ���®¦8K&LNP�rB��°�P�X�~�O£[m��Y\_�P
o�~SRIP�c�P�r�_�X�p P�r�Y\c�~�dyX-_�d|lmc�dZ�{P	_�LNP@P�R�P p�_�~��{P�rNP X�X£d\�&dn[mc-lmc�dn_�d4p dn��~�rªp dnr�_�c�dn����~�rm�¬_�LNP@p dnr��
�{P X�_�~�dnrEd\��_�LNP-rNP�_®°�dnc�¶'��Y\rNoµ~�r¤�ÄY\~�c���a|X�L�Y\c�~�rm�R_�LNP£YZ�nY\~���Y\�m��P�c�P X�dn[mc�p P X`°k~�_�L¬p dnO@l�P�_�~�rm�
_�cqY�¼Rpy¦

K&LNP � c�X�_`dn��e�P p�_�~��{P£d\�7Y@p dnrm�{P X�_�~�dnr±p dnr�_�c�dn�*lmc�dn_�d4p dn�*~�X!_�d	dnlm_�~�O@~	�ZP¢_�LNP-[m_�~���~	�ÌY\_�~�dnr
d\��rNP�_¥°�dnc�¶¤c�P X�dn[mc�p P XZ¦&K&Lm~�X`~�X`P «=[m~��nY\��P�r=_`_�dRY	Lm~��yLµ[m_�~���~	�ÌY\_�~�dnr·Y\rNoE_�dRY¨��dÌ°Ç��dyX�X`cqY\_�Py¦
K&LNPR��dZ° ��dyX�X¢cqY\_�P@~�X�X�a4rNdnr�a4O	dn[NX£_�d¬X�LNdnc�_£«=[NP�[NP X£~�rªc�dn[m_�P�c�X|² X�LNdnc�_�«�[NP�[m~�rm�±omP���Y aN³:¦
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1.~��y[mc�P£��­ 5=~�O�[m��Y\_�~�dnr¬_�P X�_���P o

K&LNPµ_�cqYnomP dFR¸��P�_®°�P P�r�[m_�~���~	�ÌY\_�~�dnr¸Y\rNo ��dyX�X@cqY\_�PµpZY\r��'P|~�����[NX�_�cqY\_�P o¹��a p�L�Y\rm�y~�rm��_�LNP
p dnrm�{P X�_�~�dnrE°k~�rNomdZ° ��������¦&��dnrNX�~�omP�c1Y@�{P�c�X�~�dnrEd\�7Kk����b�°kLNP�c�P¢_�LNP¢p dnrm�{P X�_�~�dnrE°k~�rNomdZ°
~�X�p dnrNX�_qY\r�_¨o�[mc�~�rm�¯Y\���7_�LNPRX�P XqX�~�dnrB¦ � LNP�r �������±~�X£X�ORY\���Ä��_�LNP	[m_�~���~	�ÌY\_�~�dnr�~�X¢��dÌ°¢��Y\rNo
_�LNPT��dyX�X�cqY\_�P`_�d4dm¦ � LNP�r ��������~�rNp�c�PZYnX�P XZ�4_�LNPT[m_�~���~	�ÌY\_�~�dnr|~�rNp�c�PZYnX�P X�[mr�_�~��BY\lmlmc�d ]�~�ORY\_�P���a
QZxyx��^�n�m[m_v_�LNP���dyX�X.cqY\_�P�~�rNp�c�PZYnX�P X�YnX.°�P����Ä¦vK&LNP�c�P&~�X�Y\r�dnlm_�~�ORY\�Np dnrm�{P X�_�~�dnr¨°k~�rNomdÌ° _�L�Y\_
��PZYnomX�_�d8Y!Lm~��yL�[m_�~���~	�ÌY\_�~�dnr	Y\rNo£_�d1Y!��dÌ°���dyX�X�cqY\_�Py¦vK&LNP�dn��e�P p�_�~��{P�d\��Y`p dnrm�{P X�_�~�dnr¨p dnr�_�c�dn�
lmc�dn_�d4p dn��~�X&_�d¨dnl'P�cqY\_�P-Y\c�dn[mrNo|_�Lm~�Xkdnlm_�~�ORY\�I°k~�rNomdZ°¢¦jg`��dZ�{P8_�Lm~�X&dnlm_�~�ORY\�I°k~�rNomdZ°¢�N_�LNP
rNP�_¥°�dnc�¶¤~�X!p dnrm�{P X�_�P oI�m_�LNP-[m_�~���~	�ÌY\_�~�dnr¬o�c�dnlNXTo�[NP8_�d@c�P�_�cqY\rNX�O@~�X�X�~�dnrNXZ��Y\rNo¤_�LNP8��dyX�X!cqY\_�P
~�rNp�c�PZYnXqP X&��YnX�_Z¦

K&LNP-X�P p dnrNo|dn��e�P p�_�~��{P-d\��Y�p dnrm�{P X�_�~�dnrµp dnr�_�c�dn�Blmc�dn_�d4p dn�I~�X&_�d���Y\~�c���a^X�L�Y\c�P1_�LNP¢Y �yY\~�� �
Y\�m��P	��Y\rNo�°k~�o�_�L�°k~�_�L©p dnO@l�P�_�~�rm�E_�cqY�¼Rpy¦|g o�~�X�_�c�~��m[m_�P oªlmc�dn_�d4p dn�j��~�¶{PRK`��bÇ~�X£¶=rNdÌ°kr
_�dEo�~�X�_�c�~��m[m_�PR_�LNP�Y �yY\~���Y\�m��PR��Y\rNo�°k~�o�_�L Y\O	dnrm�¬p dnrmrNP p�_�~�dnrNX�~�r��{P�c�XqP���a¯lmc�dnl'dnc�_�~�dnr�Y\��_�d
_�LNP�~�c&c�dn[mrNo4�Ä_�c�~�lµ_�~�O	P X!Y\rNo^_�d�_�LNP1r�[mO��'P�c`d\��c�dn[m_�P�c�Xk_�LNP�a�p�c�dyX�X 
 ���®¦ � LNP�rµdn[mc&lmc�dn_�d\�
p dn�v~�X8[NX�P o±~�r¯lmc�P X�P�rNp P@d\�&p dnO@l'P�_�~�rm�¤_�cqY�¼Rpµ² K`��bÇdnc¢Kk����b _�cqY�¼RpÌ³:�B~�_1O�[NX�_£Ynp�Lm~�P��{P
Y��ÄY\~�c¢X�L�Y\c�P@d\�&_�LNP	Y �yY\~���Y\�m��P	rNP�_¥°�dnc�¶·c�P X�dn[mc�p P XZ¦@K&LNP	p dnO@l�P�_�~�rm�µ_�cqY�¼Rp@O�[NX�_¢rNdn_-��P
l�P�r�Y\��~	�ZP o±��a¬_�LNP£lmc�P X�P�rNp P@d\��dn[mc1p dn����P p�_��Ä~�r���dnc�ORY\_�~�dnr©X�P X�X�~�dnrB��Y\rNo¯Y\_8_�LNP�XqY\O	P�_�~�O	Py�
dn[mc!XqP X�X�~�dnr|O£[NX�_krNdn_!dn�m_qY\~�r¤O�[Np�Lµ��P XqX&_�L�Y\r¤~�_�X&��Y\~�ckX�L�Y\c�Py¦jK&LNP1� dn����dÌ°k~�rm�	X�~�O£[m��Y\_�~�dnrNX
�yY\��~�oNY\_�P-_�L�Y\_`dn[mcklmc�dn_�d4p dn�*Kk����b¹c�PZY\��~	�ZP X`_�LNP£Y\�'dÌ�{P¢dn��e�P p�_�~��{P XZ¦
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� P1X�_�[No�a	o�~SRIP�c�P�r�_&X�~�O£[m��Y\_�~�dnrµXqp P�r�Y\c�~�dyXZ��°kLm~�pqLµY\c�P`~�����[NX�_�cqY\_�P o���aR_�LNP`rNP�_¥°�dnc�¶R~�r 1.~��n�
[mc�P1��¦�g`���'X�p P�r�Y\c�~�dyX�L�Y �{P1~�r�p dnO@O	dnr|_�LNPk�ÄYnp�_j_�L�Y\_&dnrNP¨² X�dnO	P�_�~�O	P X�_®°�d�³�Kk����b�Xqdn[mc�p P
²G��d4pZY\_�P o|Y\_K54dn[mc�p PÌ³jlmc�dn��P X�Y£��Y\c��{P`r=[mO£��P�ckd\�Bc�P p P�~��{P�c�X¢²G_�LNdn[NXqY\rNomXÐ³7[mrm~ � dnc�O@��aRX�lmc�PZYno
dÌ�{P�c�QZxyx`�®r=_�P�c�rNP�_.X�~�_�P XÌ¦*K&LNPjXqdn[mc�p PIe�dn~�rNXB_�LNP7c�P p P�~��{P�c�X���a���P�r=_�cqY\��~	�ZP o : [m��_�~�pZYnX�_Z��°kLm~�p�L
~�X¨Y\r©~�O@lm��P�O	P�r=_qY\_�~�dnr¹~�r©rNX��¥�Ed\�`b7� : �95 : ¦�K&LNP�X�dn[mc�p P�~�X�p dnrmrNP p�_�P o�_�d¬_�LNPR�¥r�_�P�c�rNP�_
�4~�Y¢Y£X���dZ°Ò��~�rm¶	d\�jQZxyx-¶4�mlNXZ�{°kLm~�pqLR��dnc�O	X�Y-l'dn_�P�r=_�~�Y\����dn_�_���P�rNP p�¶@��dncj��dn_�LRc�P «=[NP X�_�X�Y\rNo
c�P�l�dnc�_�XZ¦^K&LNPEQZxyxEX�~�_�P X�Y\c�P	p dnrmrNP p�_�P o�_�d¤_�LNP��®r=_�P�c�rNP�_��4~�Y|Lm~��yL�X�l'P P o¯��~�rm¶�X-_�L�Y\_¨Y\c�P
Y\��°&Y a�X-rNdnr��®p dnrm�{P X�_�P oI¦�K&LNP¨c�dn[mrNo4�Ä_�c�~�lª_�~�O	P¤² P:]�p���[No�~�rm�¬«�[NP�[m~�rm�¤omP���Y aN³T��P�_®°�P P�r©_�LNP
Xqdn[mc�p P£Y\rNo¤c�P p P�~��{P�c�X`dnr¬X�~�_�P��q���������
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K&Lm~�X7c�dn[mrNo4�Ä_�c�~�lR_�~�O	P!p dÌ�{P�c�X�Y8��Y\c��{Pkr=[mO£��P�c�d\�I�®r=_�P�c�rNP�_7l�Y\_�LNX7cqY\rm�y~�rm�¢�Gc�dnO _�P�c�c�P X�_�c�~�Y\�
��~�rm¶�X�_�d¬XqY\_�P�����~�_�P^dnrNP XZ¦ 
�[�RIP�c�X@Y\_£_�LNP�_®°�d±X�~�omP X�d\�!_�LNP±QZxyxE¶=�mlNX���~�rm¶©Y\c�P�XqP�_�_�d±�yx
l�Ynpq¶{P�_�XjY\rNo	Y\c�P&d\� 81c�dnlNK�Y\~���_®a4l'Py¦.K&LNP&c�P p P�~��{P�c�X�L�Y �{Pk�988X.cqY\rm�y~�rm�-�Gc�dnO xT_�d�!º�n°kLNP�c�P
!¡~�Xv_�LNP&_�dn_qY\�Nr�[mO��'P�c�d\��c�P p P�~��{P�c�XZ¦�K&LNP"! � 88X7Y\c�P&cqY\rNomdnO@��a	Y R�P p�_�P o¨_�d8_�LNP-QZxyx8X�~�_�P XZ¦

� PRc�[mr�_�Lmc�P P�X�P�_�X�d\�`X�~�O�[m��Y\_�~�dnrNXZ¦¬K&LNP � c�X�_�X�P�_�p dnc�c�P X�l'dnrNomX�_�d±YEKk����b X�P XqX�~�dnr
c�[mrmrm~�rm�¨Y\��dnrNP!~�r�_�LNPkrNP�_®°�dnc�¶'¦7K&LNPTdn��e�P p�_�~��{PTd\�I_�Lm~�XjX�P�_jd\�BX�~�O�[m��Y\_�~�dnrNX�~�X�_�d£X�LNdÌ°�LNdÌ°
°�P����*dn[mcklmc�dn_�d4p dn��Y �{dn~�omX`rNP�_®°�dnc�¶µp dnrm�{P X�_�~�dnr¬Y\rNo¤LNdZ°§P:¼Rp�~�P�r�_���a¤~�_k[NX�P Xk_�LNP¢YZ�nY\~���Y\�m��P
��Y\rNo�°k~�o�_�LB¦`�®rµ_�LNP�X�P p dnrNoEXqP�_Z�N_®°�d�Kk����b
X�P X�X�~�dnrNXTX�L�Y\c�P¢_�LNP�QZxyx@¶4�mlNXZ�N��dn_�LEX�P X�X�~�dnrNX
c�[mr�~�r _�LNPµXqY\O	Pµo�~�c�P p�_�~�dnrB¦Ò�®r _�LNP¤_�Lm~�c�o�X�P�_Z��YªKk����b X�P X�X�~�dnr¹X�L�Y\c�P X	_�LNPªQZxyx·¶4�mlNX
��~�rm¶R°k~�_�L¤Y�K`��b h1P�°!U`P�rNd�p dnrmrNP p�_�~�dnrB¦jK&LNP1_®°�d\�Ä°�YZa^lmc�dnl�Y\��Y\_�~�dnrµomP���YZaR��P�_®°�P P�r¤_�LNP
Xqdn[mc�p P�Y\rNoª_�LNP�omP X�_�~�r�Y\_�~�dnr�d\�!_�LNPRK`��b p dnrmrNP p�_�~�dnrº~�X¢_qY\¶{P�rºP «�[�Y\��_�d©QZxyx\O	XZ��°kLm~�p�L
~�X¢Y\lmlmc�dZ]4~�ORY\_�P���a·_�LNP@Y �{P�cqY\�{P	c�dn[mrNo4�Ä_�c�~�lª_�~�O	P¨�'P�_¥°�P P�rª_�LNP@Kk����b�X�dn[mc�p P@Y\rNo·_�LNP#!
c�P p P�~��{P�c�X�~�r	_�LNP¢QZxyx£X�~�_�P XZ¦.K&LNP`K`��bºp dnrmrNP p�_�~�dnrR~�Xj[NX�P o@_�d-_�cqY\rNX���P�c�Y\rR~�r � rm~�_�PTY\O	dn[mr�_
d\�BoNY\_qY�¦��¥_jL�YnX&Y-��Y\c��{PTc�P p P�~��{P�c�°k~�rNomdÌ°�Y\rNo	l�Ynp�¶{P�_�X&d\�*X�~	�ZP�QZxyxyx¢�=a=_�P XÌ¦.K&LNP1dn��e�P p�_�~��{P
d\�N_�LNP�X�P p dnrNo¨Y\rNo¢_�Lm~�c�o�X�P�_�X�d\�NX�~�O�[m��Y\_�~�dnrNXv~�X*_�d`~�����[NX�_�cqY\_�P�_�LNP�K`��bv��� c�~�P�rNo���~�rNP X�X���PZY\_�[mc�P
d\��Kk����b�¦

� P¤p dnrNX�~�omP�c	o�~SR�P�c�P�r=_@�nY\��[NP X@� dnc�&�(N�._�LNP¤X�~	�ZP|d\�Tc�P «=[NP X�_@O	P X�XqY\�{P XZ��Y\rNo�_�LNP¤X�~	�ZP
d\��c�P�l'dnc�_�XZ¦ � P¨p�L�Y\rm�{P¨_�LNP XqP£�yY\��[NP X8~�r±dnc�omP�c8_�d^O	dZ�{P�_�LNP¨p dnrm�{P X�_�~�dnr¯d\�j_�LNP�rNP�_®°�dnc�¶
��P�_®°�P P�r©_�LNP���dnc�°�Y\c�oºY\rNo·_�LNP@��Ynp�¶4°�Y\c�o©l�Y\_�LNXZ��Y\rNo·_�dµp dnr=_�c�dn�j_�LNP@K`��bv��� c�~�P�rNo���~�rNP X�X
d\�1dn[mc�lmc�dn_�d4p dn�Ä��YnX¨o�~�X�p�[NXqX�P oº~�r 54P p�_�~�dnr ��¦ 1�dncRY¬p P�c�_qY\~�r�c�P «=[NP X�_¨O	P X�XqY\�{P|X�~	�ZP�$,(N�
_�LNP·Kk����bØX�dn[mc�p P¯X�P�rNomX^c�P «=[NP X�_|l�Ynp�¶{P�_�Xµd\�¨X�~	�ZP &�(�%&$,(N¦�K&LNP·c�P «=[NP X�_|O	P X�XqY\�{P±_�d Y
c�P p P�~��{P�c`~�rNp���[NomP Xk~�_�Xk� 8§lm��[NX!X�dnO	P¢Ynomo�~�_�~�dnr�Y\�*~�r�� dnc�ORY\_�~�dnrµ_�L�Y\_kORYZa�LNP���lE_�LNP8c�P p P�~��{P�c
~�r¤lmc�P�l�Y\c�~�rm��~�_�Xkc�P�l�dnc�_Z¦
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10000 receivers, RS=1,
 request message=1000bytes, report=100bytes

1.~��y[mc�P£��­	3TrNP¢Kk����bÒX�P X�X�~�dnrB�mp dnrm�{P X�_�~�dnrµ~�r¤_�LNP8��dnc�°�Y\c�oEo�~�c�P p�_�~�dnr
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��!�� �
� P^p dnrNX�~�omP�c	Y¬X�~�rm�y��P|Kk����b X�P X�X�~�dnr�_�L�Y\_¨p dn����P p�_�X¨~�r�� dnc�ORY\_�~�dnr�� c�dnO QZxyxyxyxEc�P p P�~��{P�c�XÌ¦
� P�c�[mr·dn[mcTlmc�dn_�d4p dn��[mr=_�~��7Y\����_�LNP�~�r�� dnc�ORY\_�~�dnr±� c�dnO c�P p P�~��{P�c�X1~�XT°�P����vc�P p P�~��{P oI¦A1.~�c�X�_Z�
°�PEY\����dZ° _�LNP¤p dnrm�{P X�_�~�dnr�_�d�Y\lml'PZY\c@~�r¹_�LNP¤� dnc�°&Y\c�o¹o�~�c�P p�_�~�dnr��=a�XqP�_�_�~�rm�ª_�LNPµX�~	�ZP¤d\�
c�P «=[NP X�_�O	P X�XqY\�{P X�_�d�Y£��Y\c��{P`�yY\��[NP�QZxyxyx¢�=a=_�P XZ��Y\rNo�_�LNPTX�~	�ZP1d\�Bc�P�l�dnc�_�Xj_�d¨Y£X�ORY\�����yY\��[NP
QZxyxR��a4_�P XZ¦-K&LNP�rB��°�P£O	dÌ�{P¨_�LNP�p dnrm�{P X�_�~�dnr¯_�d�_�LNP�c�P��{P�c�X�P�o�~�c�P p�_�~�dnr¯��aE~�r=_�P�c�p�L�Y\rm�y~�rm�
_�LNP¨X�~	�ZP X8d\��c�P «�[NP X�_8O	P X�XÐY\�{P X¢Y\rNo¬c�P�l�dnc�_�XZ¦���dnrNp P�c�rm~�rm�E_�LNP��yY\��[NP¨d\� &,(m��°�P@X�P�_8~�_8_�d
Q£~�r¬_�LNP � c�X�_8pZYnX�P¨Y\rNoE_�d¬QZx	~�r±_�LNP�XqP p dnrNo¬pZYnX�Py¦TK&LNP¨X�~	�ZP£d\�7c�P «=[NP X�_1l�Ynp�¶{P�_�X8~�XT_�LNP�r
p dnrNX�_qY\r�_�~�r©��dn_�L�pZYnX�P X¨Y\rNo©P «=[�Y\�j_�d�QZxyxyxµ�=a=_�P XZ¦ 1.~��y[mc�P|�µp dnc�c�P X�l�dnrNomX�_�dµ_�LNP^pZYnX�P
°kLNP�c�P1p dnrm�{P X�_�~�dnr^~�Xjdnr�_�LNP!��dnc�°�Y\c�o�l�Y\_�LB¦�K&Lm~�X � �y[mc�PTX�LNdZ°!X�_�LNP`[m_�~���~	�ÌY\_�~�dnr^d\�B_�LNP�QZxyx
¶4�mlNX�~�rR_�LNP`� dnc�°&Y\c�o^o�~�c�P p�_�~�dnrª² X�dn[mc�p PT_�d�c�P p P�~��{P�c�XÐ³jY\rNo�_�LNP1«�[NP�[NPT��P�rm�y_�L|Y\_�~�_�X�~�rmlm[m_Z¦
1.~��y[mc�P`u£p dnc�c�P X�l�dnrNomXj_�d£_�LNP!pZYnX�P!°kLNP�c�PTp dnrm�{P X�_�~�dnrR~�X�dnrR_�LNP`c�P��{P�c�X�P!l�Y\_�LB¦vK&Lm~�X���Y\_�_�P�c
� �y[mc�P¬X�LNdZ°!X�_�LNPµ[m_�~���~	�ÌY\_�~�dnr d\�-_�LNP©QZxyxª¶=�mlNX�~�r¹_�LNP¬c�P��{P�c�X�PEo�~�c�P p�_�~�dnrâ²Gc�P p P�~��{P�c�X^_�d
Xqdn[mc�p PÌ³&Y\rNo|_�LNP-«�[NP�[NP8��P�rm�y_�LEY\_k~�_�X&~�rmlm[m_Z¦7K&LNP8[m_�~���~	�ÌY\_�~�dnr¬~�Xkp dnO@lm[m_�P o¤��a¤Y �{P�cqY\�y~�rm�
_�LNP&r=[mO£��P�cjd\���m~�_�X7_�cqY\rNX�O@~�_�_�P o	dZ�{P�cTQ�XqP p dnrNo¨_�~�O	P&~�r�_�P�c��yY\��XZ�{_�LNP�r@�=a�rNdnc�ORY\��~	� ~�rm��_�Lm~�X
YZ�{P�cqY\�{P¨��aµ_�LNP���~�rm¶EX�l'P P oI¦¢����PZY\c���a{�Idn[mc8lmc�dn_�d=p dn�7YnoNY\lm_�X1_�d^_�LNP�YZ�nY\~���Y\�m��P¨��Y\rNo�°k~�o�_�L
~�r�PZYnp�L�o�~�c�P p�_�~�dnr¹d\�!_�LNP±QZxyxµ¶4�mlNX���~�rm¶'��Y\rNoºomd=P X�rNdn_¨dZ�{P�c���d{Ynoº_�LNP^�m[�R�P�c�XZ¦¬K&Lm~�X�~�X
~�����[NX�_�cqY\_�P o©�=a¯_�LNPRo�[mcqY\_�~�dnr�d\�&_�LNP�X�P X�X�~�dnrB��°kLm~�p�Lº~�X��{P�c�aªp���dyX�P	_�d¤~�_�X�~�omPZY\��o�[mcqY\_�~�dnr
wyxyx�X�P p dnrNomXÌ��~Ä¦ÖPy¦v_�LNP-o�[mcqY\_�~�dnrEYnp�Lm~�P��{P o¤°kLNP�r¤_�LNP8[m_�~���~	�ÌY\_�~�dnrµd\�._�LNP8�'dn_�_���P�rNP pq¶���~�rm¶�~�X
QZxyx���Y\rNo¤rNd¨l�Ynp�¶{P�_�X8Y\c�P8��dyX�_Z¦
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10000 receivers, RS=10,
 request message=100bytes, report=1000bytes

1.~��y[mc�P-uN­	3TrNP¢Kk����b�X�P X�X�~�dnrB�mp dnrm�{P X�_�~�dnr¬~�r¤_�LNP-c�P��{P�c�X�P¢o�~�c�P p�_�~�dnr
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 �1! � �
� P	c�[mr¯_®°�d¬X�P�_�X¢d\�!X�~�O�[m��Y\_�~�dnrNX¢_�dµX�_�[No�a±_�LNP¨�ÄY\~�c�rNP X�X¢d\�kdn[mc¢lmc�dn_�d4p dn��Y\rNo¯~�_�X£K`��b��
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_�LNP � c�X�_^pZYnX�P±Y\rNo�_�dÒQZxª~�rÒ_�LNP¬XqP p dnrNo
pZYnXqPy�j°kLm~�pqL���PZYnomX	_�dªc�P «�[NP X�_@l�Ynpq¶{P�_�X�d\�-p dnrNX�_qY\r=_�X�~	�ZPµP «=[�Y\�!_�d¹QZxyxyx¯��a4_�P XZ¦ � LNP�r
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2 Sessions of 5000 receivers each, RS=1,
 request message=1000bytes, report=100bytes

Session 1
Session 2
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2 Sessions of 5000 receivers each, RS=10,
 request message=100bytes, report=1000bytes

Session 1
Session 2
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1 forward TCP connection, 10000 receivers, RS=1,
 request message=1000bytes, report=100bytes

TICP Session
TCP

1.~��y[mc�P	z4­ 3TrNP¨Kk����b X�P X�X�~�dnr¯Y\rNo·dnrNP���dnrm�n�Ä��~��{P o¯K`��b p dnrmrNP p�_�~�dnrB�Bp dnrm�{P X�_�~�dnr¯~�r±_�LNP
��dnc�°�Y\c�oEo�~�c�P p�_�~�dnr

_�LNPR��dnc�°�Y\c�oºo�~�c�P p�_�~�dnrB�jY\rNo©°�P^��P�_�~�_�X�L�Y\c�PR_�LNP±QZxyxE¶=�mlNX���~�rm¶ª°k~�_�Lºc�P «�[NP X�_�l�Ynp�¶{P�_�XZ¦
54P p dnrNoI�=°�PTp dnrNX�~�omP�c�_�LNP`XqY\O	P!K`��b�p dnrmrNP p�_�~�dnr^�m[m_j_�Lm~�Xj_�~�O	P`~�r	_�LNP`c�P��{P�c�X�P`o�~�c�P p�_�~�dnrB�
Y\rNo¨°�Pk��P�_7~�_7X�L�Y\c�P&_�LNP£QZxyx1¶=�mlNX�°k~�_�L�Kk����b©c�P�l'dnc�_�XZ¦.�¥r@_�Lm~�X�°�YZa{��°�P`Y\c�P!Y\�m��Pk_�d-p�LNP pq¶
_�LNP-K`��b����Gc�~�P�rNo���~�rNP X�X1d\��dn[mc!lmc�dn_�d=p dn�*~�rµ�'dn_�Lµo�~�c�P p�_�~�dnrNXÌ¦

1Ndnc¢_�LNP���dnc�°�Y\c�o©o�~�c�P p�_�~�dnrB��°�PRX�P�_
&�(¤_�d¯Q	Y\rNo¯_�LNP@c�P «=[NP X�_-O	P X�XqY\�{P@X�~	�ZP	_�d¯QZxyxyx
�=a=_�P XÌ��°kLm~�p�LEO	PZY\rNX!_�L�Y\_!c�P «�[NP X�_kl�Ynp�¶{P�_�X!L�YZ�{P¢_�LNP-XqY\O	P-X�~	�ZP¢YnXk_�L�Y\_`d\��K`��b¹l�Ynp�¶{P�_�X
²�QZxyxyx¢��a4_�P XÐ³:¦ � P!X�P�_7_�LNP`X�~	�ZP!d\�Ic�P�l'dnc�_�Xj_�d£Y-X�ORY\�����nY\��[NP�QZxyx8��a4_�P X7~�rRdnc�omP�c�_�d-c�P�O	dZ�{P
Y\r=a�p dnrm�{P X�_�~�dnrº� c�dnO _�LNP^c�P��{P�c�X�P^l�Y\_�LB¦¯K&LNP|K`��bâp dnrmrNP p�_�~�dnr¹X�_qY\c�_�X@Y\_¨_�~�O	P¤x��v_�LNP
Kk����b©XqP X�X�~�dnr@X�_qY\c�_�XjY\_7_�~�O	PT� �yx8X�P p dnrNomXZ¦ � Pklm��dn_7_�LNP&��Y\rNo�°k~�o�_�LNX�p dnrNX�[mO	P o@�=a¨K`��b
l�Ynpq¶{P�_�X�Y\rNoªKk����b�c�P «=[NP X�_�X£~�r 1�~��y[mc�P|z4¦���dnrNX�[mO	P o¯��Y\rNo�°k~�o�_�LNX¨Y\c�P@rNdnc�ORY\��~	�ZP o©��a
_�LNP&��~�rm¶¨X�l�P P oI¦ 8T[mc�~�rm�£_�LNP&��~ � P�_�~�O	P!d\��_�LNP!Kk����bªX�P X�X�~�dnrB�y_�LNP¢QZxyx1¶4�mlNX���~�rm¶���Y\rNo�°k~�o�_�L
~�XTY\��O	dyX�_k�ÄY\~�c���a|X�L�Y\c�P o¤�'P�_¥°�P P�r¬�'dn_�L ��dÌ°!X�² K`��b¸Y\rNoµKk����b¹c�P «=[NP X�_�XÐ³ �m_�LNP£Y\c�c�~��yY\�*d\�
_�LNP@Kk����b�X�P XqX�~�dnr¯omd=P X-rNdn_-l�P�r�Y\��~	�ZP@_�LNP@K`��b�p dnrmrNP p�_�~�dnrB�vY\rNo·_�LNP@K`��bÇp dnrmrNP p�_�~�dnr
omd4P X�rNdn_�p dnrNX�[mO	P�O	dnc�P�_�L�Y\r�~�_�X£��Y\~�c�X�L�Y\c�P^d\�!_�LNP^YZ�nY\~���Y\�m��P���Y\rNo�°k~�o�_�LB¦ � LNP�r�_�LNP
Kk����b�XqP X�X�~�dnr|~�X!dFR��m_�LNP-K`��b�X�P XqX�~�dnr|�G[m����a^[m_�~���~	�ZP X!_�LNP�Y �yY\~���Y\�m��P-��Y\rNo�°k~�o�_�LB¦

K&LNP�rB�m°�P£c�[mrµ_�LNP-K`��bÒp dnrmrNP p�_�~�dnr¬~�rµ_�LNP-c�P��{P�c�X�P£o�~�c�P p�_�~�dnrB¦ � P¢X�P�_ &,(@_�d¤QZxRY\rNo
_�LNPEX�~	�ZPµd\�-c�P�l'dnc�_�XR_�d¹QZxyxyx¯�=a=_�P XÌ¦ÒK&LNPµX�~	�ZPµd\�-c�P «�[NP X�_RO	P X�XqY\�{P X	~�XRX�P�_	_�d©Y¯X�ORY\���
�yY\��[NP^QZxyx	�=a=_�P X1~�r·dnc�omP�cT_�d�c�P�O	dZ�{P	Y\r=aEp dnrm�{P X�_�~�dnr±�Gc�dnO _�LNP£� dnc�°&Y\c�o¬l�Y\_�LB¦ � P�lm��dn_
~�r 1.~��y[mc�P	w^_�LNP¨��Y\rNo�°k~�o�_�Lºp dnrNX�[mO	P o¯��a·K`��bÇoNY\_qY^l�Ynpq¶{P�_�X�Y\rNo·_�L�Y\_£p dnrNX�[mO	P o·��a
c�P�l�dnc�_�XvdZ�{P�cv_�LNP1QZxyx`¶4�mlNX���~�rm¶'¦.K&LNP&p dnrNX�[mO	P o���Y\rNo�°k~�o�_�LNX7Y\c�P�YZ�{P�cqY\�{P o@dZ�{P�ckQ�XqP p dnrNo
~�r=_�P�c��nY\��X1Y\rNoEY\c�P-rNdnc�ORY\��~	�ZP oE��a^_�LNP-��~�rm¶^X�l'P P oI¦ � P8rNdn_�~�p P£LNdZ°Çdn[mc`lmc�dn_�d=p dn�B~�X!O	dnc�P
Y\�y�yc�P XqX�~��{P-_�L�Y\rEK`��bÒ�'P pZY\[NXqP-_�LNP-lmc�d4o�[Np�_`d\� &,(RY\rNoµc�P�l'dnc�_`X�~	�ZP-~�XkO£[NpqL¬��Y\c��{P�c`_�L�Y\r
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1 reverse TCP connection, 10000 receivers, RS=10, 
 request message=100bytes, report=1000bytes

TICP Session
TCP
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