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Y[Z]\_^a`cbd\fehgi`kjil ^km$npocnqgir:Zsl ^atfufv tfrwnxgiykrNZ]\_^a`cbd\fehgi`kjil ^km$\fehgil tal gqoJzLykl{e|y~}�\fn��crB��^krw�l ^F� �f����}Rl{n
�qgiykr]gij|\_^�nqb�ufjiZ]\�gil uf^��kjiuceBrwnin+�ao�zLykl{e|y�j|\�z�Z]\�gir:jil{\_v�}Iv{\_��uf`kjw}�r:^kr:jimfo\_^��Jrw��`kl �kZ�r:^�g�\_jir��kjiuf`kmfy�g�giufmfrBgiykr:jLgiu]�kjiuc�c`�eBr+ykl mfyc����`�\_v l gqo�mfuauc�kni�k��Y[Z]\_^a`c�bd\fehgi`kjil ^km]npocnqgir:Z�l{nLeBufZ���u�nprw��u_b�gqzxu�Z]\_l ^>np`k��npocnqgir:Z]n:�
 �¡£¢k¤�¥�¢a¦�§h¨d©|ª�«�§h¬�h§h¦�§h®�¤B¯ }�eBufZ���u�nprw�°u_b7giykr��kyaocnpl{e:\_v�jirwnpuf`kj|eBrwn²±�y�\_j|�cz�\_jireBufZ���uf^kr:^�g|n|³�np`�e|y>\fnLeBuf^atfr:ofufj|n:}fjiuf��u_g|n:}c�k`c´£r:j|n:}kzxufjiµ$nqg|\�gil uf^�n:}crBg|e_�
 �¡£¢k¤�©|¶�·�®�¸i¶�«²§h¬�h§h¦�§h®�¤B¯ }P\_v{npu(e:\_v v rw�¹giykr�º�rweBl{npl uf^�»
\_µal ^km¹¼a`k��npocnqgir:Z±dº�»²¼k³�� ½�¾���}azLykl{e|y�rwnqg|\_�kv l{npykrwn�yku�z°giuH`�npr�giykr��kyaocnpl{e:\_v£np`k��npocnqgir:Z�l ^�ufj|�cr:jgiu]ufjim�\_^kl{npr�\_^��Juf�cgil Z�l{npr�giykr+�kjiuc�c`�ehgil uf^J�kjiuceBrwnin:�
¿ np`�\_v v of}cZ]\_^a`cbd\fehgi`kjil ^kmNgij|\_^�nqb�ufjiZ]\�gil uf^$�kjiuceBrwninprwn�\_jir�eBv{\fninpl ��rw�$l ^�giu]eBuf^�gil ^a`c�uf`�nL±de|ykr:Z�l{e:\_vk\_^��Nufl vcl ^��c`�nqgijil rwn:}_b�ufjRl ^�nqg|\_^�eBr�³�\_^����cl{nieBjirBgir+±deBuf^�np`kZ�r:jImfuauc�knR\_^��eBufZ��k`cgir:jxl ^��c`�nqgijil rwn:}�b�ufj�l ^�nqg|\_^�eBr�³h�RY�e:eBufj|�cl ^km7giuNgiykr�gqoa��r�u_b~gij|\_^�nqb�ufjiZ]\�gil uf^�nRgiu��r>e:\_jijil rw��uf`cg]�c`kjil ^km²giykr>Z]\_^a`cbd\fehgi`kjil ^km²�kjiuceBrwnin:}IgiykrT�cl{nieBjirBgirJZ]\_^a`cbd\fehgi`kjil ^kmnpocnqgir:Z]n�\_jirNeBv{\fninpl ��rw�Tl ^�giuJ\fninpr:ZN�kv oT\_^��T^kuf^c��\fninpr:ZN�kv oJ�kjiuceBrwninpl ^km���À�ykr�\fninpr:ZH��kv o>�kjiuceBrwninprwn�eBufZN�kl ^krHnpr:tfr:j|\_v�eBufZ���uf^kr:^�g|nDgiu�uf�cg|\_l ^²\��cl ´£r:jir:^�g��kjiuc�c`�ehgw}£zLykl v rgiykrH^kuf^c��\fninpr:ZN�kv o��kjiuceBrwninprwn�eBuf^�eBr:ji^TgiykrNgij|\_^�nqb�ufjiZ]\�gil uf^Á±�Z]\fe|ykl ^kl ^km�}£Z�uf`kv{�cl ^km�}��\_l ^�gil ^km�}crBg|e_� ³Nu_bIj|\�zFZ]\�gir:jil{\_v{n:�Â ^]ufj|�cr:jIgiu�bd\feBrDnpufZ�rL�kjiuf�kv r:Z]nRjir:v{\�girw�7giu7Z]\fninIZ]\_^a`cbd\fehgi`kjil ^km7npocnqgir:Z]nD±�tfr:jiorBÃ$eBl r:^�g$b�ufj�\�v{\_jimfrT�kjiuc�c`�ehgil uf^Pu_b7\ÁnpZ]\_v v�^a`kZN��r:j�u_b�gqoa��rwn$u_b+�kjiuc�c`�ehg|n:}��k`cgl ^cÄ�rBÅcl �kv r$l ^Áufj|�cr:j7giu
��rJ\f�k\_�cgirw��giu²\
e|y�\_^kmfl ^km
Z]\_jiµfrBgh³h}I\_^���l ^Á��\_j|\_v v r:v@zLl giygiykr��cr:tfr:v uf�kZ�r:^�g|n�l ^JeBufZ��k`cgir:j�\_^���\_`cgiufZ]\�gil uf^]girwe|yk^kufv ufmfl rwn:}�\N^kr:zPgqoa��r�u_bÆ�kjiu_��c`�ehgil uf^
npocnqgir:ZÇ\_�k��rw\_jirw�È��giykrHÉ�v rBÅcl �kv rH»
\_^a`cbd\fehgi`kjil ^km�¼aocnqgir:Z]nH±dÉI»²¼k³h�ÈÀ�\_µal ^kmgiykrJ�crB��^kl gil uf^Ál ^F� Ê_Ë���}@\_^ÁÉI»²¼�e:\_^Á��rJ�crB��^krw��\fn
�i\
eBufZ��k`cgir:jp��eBuf^�gijiufv v rw��eBuf^c���mf`kj|\�gil uf^�u_b�npr:Z�l ��l ^��cr:��r:^��cr:^�g�zxufjiµ�nqg|\�gil uf^�nH\_^��Á\
Z]\�gir:jil{\_vxy�\_^��cv l ^km�npocnqgir:Z

Ì



Ê �����������
	��������������������������� �!���"�#���!	#���%$'&�(�&)���
�*&

Central Computer

DBMS

Cell Controller

PC Machine

PC Machine

Cell Controller

PCMachine

PCMachine

AGVC

É�l mf`kjir7Ê,+k� Ì �IYD^T\_��nqgij|\fehgLtal r:z u_bR\�É�v rBÅcl �kv r7»
\_^a`cbd\fehgi`kjil ^km]¼aocnqgir:Z

±d»�-�¼k³@�crwnpl mf^krw�Ngiu7rBÃ$eBl r:^�giv oHZ]\_^a`cbd\fehgi`kjirLZ�ufjir�giy�\_^]uf^krL��\_jpg@gqoa��rLb�jiufZ2v u�z giuZ�rw�cl `kZ*tfufv `kZ�rwni�k�IÀ�ykr+\f�/.qrwehgil tfr>�qÄ�rBÅcl �kv rw�Hnqg|\_^��knxb�ufj�giykr+\_�kl v l gqo$u_bÆgiykr+npocnqgir:Zgiu�jirwnp��uf^��]giu�e|y�\_^kmfrwnxl ^�giykr+npocnqgir:Z�l ^T\_^�rB´£rwehgil tfr�Z]\_^k^kr:jw�RÀ�ykrwnpr�e|y�\_^kmfrwn�e:\_^��r�l ^�gir:ji^�\_v�}��kjirw\_µc�cu�zL^�nÆufjI��`�\_v l gqo+�kjiuf�kv r:Z]nÆb�ufjIl ^�nqg|\_^�eBrf}�ufjIrBÅagir:ji^�\_v�}_e|y�\_^kmfrwnÆl ^giykr��crwnpl mf^$\_^��$�cr:Z]\_^���b�ufj�l ^�nqg|\_^�eBrf� Â ^²� ���£r:l mfy�g��cl ´£r:jir:^�g�gqoa��rwn�u_b£Ä�rBÅcl �kl v l gqo]\_jirnp`kZ�Z]\_jil{nprw�È�~Z]\fe|ykl ^kr�Ä�rBÅcl �kl v l gqo�±�zLykl{e|yHjirBb�r:j|n~giu�giykrxgil Z�r�jirw��`kl jirw�+giu�e|y�\_^kmfr�giykrZ]\fe|ykl ^krwnD^krweBrwnini\_jio$giu��kjiuc�c`�eBrH\]^kr:z�gqoa��rNu_b@��\_jpgh³h}£�kjiuceBrwninLÄ�rBÅcl �kl v l gqo�±�jir:v{\�girw�giuTgiykr$Z�l Åagi`kjir$u_b�.quf��n�giy�\�gNgiykr�npocnqgir:Z e:\_^��kjiuc�c`�eBr$npl ZN`kv g|\_^kr:uf`�npv ok³h}��kjiuc�c`�ehgÄ�rBÅcl �kl v l gqo>± giykr�\_�kl v l gqo7giu7�kjiuc�c`�eBrL^kr:z gqoa��rwn@u_bÈ�kjiuc�c`�ehg|n|³h}fjiuf`cgil ^km�Ä�rBÅcl �kl v l gqo>± giykr��u�ninpl �kl v l gqo�u_bLgiykr>npocnqgir:Z giu²jiuf`cgir$��\_jpg|nNtal{\
npr:tfr:j|\_v�jiuf`cgirwn|³h}Rtfufv `kZ�r]Ä�rBÅcl �kl v l gqo±de:\_��\feBl gqo�u_b�giykrNnpocnqgir:Z�giu]uf��r:j|\�gir7\�g��cl ´£r:jir:^�g��kjiuc�c`�ehgil uf^>tfufv `kZ�rwn|³h}krBÅc��\_^�npl uf^Ä�rBÅcl �kl v l gqo�± giykr²e:\_��\feBl gqo�giuÁrBÅc��\_^�� giykr²npocnqgir:Z�l ^F\�Z�uc�c`kv{\_j$z�\�ok³h}xuf��r:j|\�gil uf^Ä�rBÅcl �kl v l gqo²± giykr+\_�kl v l gqo]giuHl ^�gir:j|e|y�\_^kmfrDgiykr+ufj|�cr:jil ^kmNu_b�npr:tfr:j|\_v�uf��r:j|\�gil uf^�n�b�ufj�rw\fe|y��\_jpgxgqoa��r�³�\_^����kjiuc�c`�ehgil uf^�Ä�rBÅcl �kl v l gqo²± giykr+nprBgLu_b���\_jpg�gqoa��rwnxgiy�\�g�giykr7npocnqgir:Z*e:\_^�kjiuc�c`�eBr�³h�
É�l mf`kjirHÊ,+k� Ì �cr:�kl{ehg|n�\�gqoa�kl{e:\_v~�kv{\_^�g�u_b�\_^TÉI»²¼È� �f�_���LÀ�ykrNmfv uf��\_vÆeBuaufj|�cl ^�\�gil ^kmnpocnqgir:Z�eBufZ�ZN`k^kl{e:\�girwn:}_tal{\�\�v uce:\_vk\_jirw\�^krBgqzxufjiµ£}�zLl giy�giykrDeBuf^�gijiufv v r:j|n�u_b£rw\fe|y�eBr:v v��

0 \fe|yNuf^kr�u_b�giykrwnprLeBr:v v�eBuf^�gijiufv v r:j|nÆl{nRl ^]e|y�\_jimfr�u_b�giykrDeBuf^�gijiufvau_b�giykr��kjiufmfj|\_Z�Z]\_�kv reBuf^�gijiufv v r:j|n]±21�3�³�giy�\�g�\_jir]l ^ e|y�\_jimfr�u_bLgiykrJeBuf^�gijiufv@u_bLrw\fe|y�uf^kr$u_b�giykr��kyaocnpl{e:\_vy�\_j|�cz�\_jir>eBufZ���uf^kr:^�g|n]l ^ giykr²eBr:v v�� Y�n]l g�zLl v vD��r²�crBg|\_l v rw� v{\�gir:jw}�giykr²eBufZ��kv rBÅa�l gqo
u_b�giykrwnpr]npocnqgir:Z]n�Z]\_µfrwn�giykr]ykl r:j|\_j|e|ykl{e:\_v�ufjim�\_^kl{ni\�gil uf^
u_b�giykr$eBuf^�gijiufvInpocnqgir:Z^krweBrwnini\_jiof�
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É�l mf`kjir7Ê,+k� Êc�RY�npZ]\_v v~Z]\_^a`cbd\fehgi`kjil ^km�eBr:v v��

ÉI»²¼�y�\_j|�cz�\_jirIeBufZ���uf^kr:^�g|nÆ\_jirIgqoa�kl{e:\_v v o�\LnprBgÆu_bczxufjiµ�nqg|\�gil uf^�n:}�\_^+\_`cgiufZ]\�girw�Z]\�gir:jil{\_vky�\_^��cv l ^kmNnpocnqgir:Z(±deBuf^atfr:ofufj|n:}_l ^��c`�nqgijil{\_v�jiuf��u_g|n:}�\_`cgiufZ]\�girw��mf`kl{�crw�]tfr:ykl �eBv rwn:}�rBg|e_� ³7\_v v u�zLl ^kmD\LÄ�rBÅcl �kv r�jiuf`cgil ^kmDu_b���\_jpg|nÈgiykjiuf`kmfy�giykr��cl ´£r:jir:^�g�zxufjiµ�nqg|\�gil uf^�n:}\Jv u�\f����`k^kv u�\f�²nqg|\�gil uf^�b�ufj�giykr$r:^�gijio��rBÅcl g+u_b���\_jpg|n:}ÆnpufZ�r$nqgiufj|\_mfrHZ�rw\_^�n�b�ufj+giykrzxufjiµ���l ^c���kjiuceBrwnin���\_jpg|nNnqgiufj|\_mfrf}RnpufZ�r²±�v uce:\_v�\_^�� eBr:^�gij|\_v ³�giuaufvxZ]\_m�\��:l ^krwnN\_^��Á\eBufZ��k`cgir:jDeBuf^�gijiufvÈnpocnqgir:Z�giy�\�gDl{nL`�np`�\_v v o$ufjim�\_^kl{nprw�$l ^>\�ykl r:j|\_j|e|ykl{e:\_v�z�\�of�
� l giyÁgiykr�\_l Z�u_bLl ^�gijiuc�c`�eBl ^kmTgiykrwnprJnpocnqgir:Z]n7l ^ \TZ�ufjir$�crBg|\_l v rw��z�\�of}�v rBgH`�n�kjirwnpr:^�gw}cl ^>\_^>l ^�gi`kl gil tfr7\_^���l ^cb�ufjiZ]\_vÈz�\�of}c\]npZ]\_v v~ÉI»²¼£�
3�uf^�npl{�cr:j7giykrJZ]\_^a`cbd\fehgi`kjil ^km²eBr:v vxzLyku�npr$�kyaocnpl{e:\_vxv{\�ofuf`cg7l{nH�cr:�kl{ehgirw�Ál ^ É�l m_�`kjir>Ê,+k� Êc��À�ykrTeBr:v v�l{n�eBufZ���u�nprw��u_bDgiykjir:rJZ]\fe|ykl ^krwn:}�� Ì�� �[Ê � ��½T\_^�� \²jiuf��u_g

� }~zLyku�nprHjiufv rHl{n�giu>v u�\f�²\_^�`k^kv u�\f�
giykr�Z]\fe|ykl ^krwn:��À�ykr�jiuf��u_g+e:\_^�\_v{npuJ�kl{e|µ
`k���\_jpg|nxb�jiufZ*eBuf^atfr:ofufj���}kzLykr:jir+��\_jpg|nL\_jijil tfr�l ^Jgiykr7npocnqgir:Z>}�\_^��J`k^kv u�\f����\_jpg|n�l ^�giueBuf^atfr:ofufj��H}�zLykr:jir�giykr+��\_jpg|n��kjiuceBrwninprw��l ^>giykr7eBr:v vÆ\_jir�`k^kv u�\f�crw�È���~rBg�`�nD\fninp`kZ�rgiy�\�g7giykr]Ä�rBÅcl �kv r]Z]\fe|ykl ^krwnNe:\_^�e:\_jijio
uf`cgH�cl ´£r:jir:^�g7uf��r:j|\�gil uf^�n+uf^�giykr$l ^�eBufZ�l ^km��\_jpg|n:���~rBg�`�n�\_v{npu�\fninp`kZ�r$giy�\�g�� Ì e:\_^Á�kjiuceBrwnin7giykjir:r���\_jpg|nH\�g]\Tgil Z�rf}�zLykl v rZ]\fe|ykl ^krwn��[Ê²\_^�����½�e:\_^ �kjiuceBrwninHuf^kv o�gqzxu���\_jpg|n]\�g$\
gil Z�rf� Â ^ giykrTnprw��`kr:v�}zxr+e:\_v v£giykr+r:v r:Z�r:^�g|nDeBufZ���u�npl ^kmNgiykr7eBr:v v�±�Z]\fe|ykl ^krwn:}knqgiufjirwn:}cjiuf��u_g|n:}c�k`c´£r:j|n:}crBg|e_� ³�pjirwnpuf`kj|eBrwni�k�É�l ^�\_v v of}@zxrJeBuf^�npl{�cr:jNgiy�\�g�l ^�giykl{n�eBr:v vxgqzxu��cl ´£r:jir:^�gHgqoa��rwnNu_b���\_jpg|nNZN`�nqg���r�kjiuceBrwninprw�È� 1R\_jpg|nDu_b@gqoa��rHuf^krHZN`�nqg���r��kjiuceBrwninprw�>��j|nqg�r:l giykr:j�l ^²Z]\fe|ykl ^kr�� Ì ufj
��½�\_^���giykr:^Tl ^>Z]\fe|ykl ^kr��[Ê! k��\_jpg|n�u_b�gqoa��r+gqzxu�ZN`�nqg���r+�kjiuceBrwninprw�$��j|nqgDl ^"�[Ê\_^��+giykr:^Hl ^
� Ì ±d\�gIgiykl{n�Z�ufZ�r:^�gw}_zxr�\_jirx^ku_gReBuf^�npl{�cr:jil ^km�zLy�\�gIµal ^��Nu_b��kjiuceBrwninpl ^kmuf��r:j|\�gil uf^�ZN`�nqgD��r7e:\_jijil rw�$uf`cgDl ^Jrw\fe|yJZ]\fe|ykl ^kr+\_^���b�ufjLrw\fe|y�gqoa��r+u_b���\_jpgh³h�À�ykl{n$npocnqgir:Z�rBÅcykl �kl g|n$npufZ�rTl Z���ufjpg|\_^�g�e|y�\_j|\fehgir:jil{nqgil{e:nNgiy�\�g�\_jirTeBufZ�Z�uf^ giu\_v Z�u�nqgD\_v v£giykr7ÉI»²¼�� �!#:���
 %$h®�¨{§N¤'&�¤B·�®)(+*�¸h¨,&�¤B· �Rgiykr+npocnqgir:Z���r:y�\�tal uf`kjDeBuf^�npl{nqg|nxu_bR\��cl{nieBjirBgir�nqg|\�gir7np��\feBrzLykr:jir�\Ne|y�\_^kmfrLl ^]giykr�nqg|\�gir�uce:eB`kj|n@zLykr:^$npufZ�r�r:tfr:^�g|n@\_jirLgijil mfmfr:jirw�>±d\7^kr:z��\_jpgLr:^�gir:j|n�ufjLv rw\�tfrwn�giykr7eBr:v v�}k\�Z]\fe|ykl ^kr�v u�\f�kn�\���\_jpgw}crBg|e_� ³
 %$h®�¨{§�ª�§h¦�·£©|¢a¸i¶�·£¶�¬a§ ��¼aufZ�r7r:tfr:^�g|nDl ^TgiykrHnpocnqgir:Zsuce:eB`kj�l ^
\_^
\fnpoa^�e|ykjiuf^kuf`�nz�\�o£�@giykrNr:^��Tu_bIgiykrN�kjiuceBrwninpl ^km]u_b@\]��\_jpg�l ^
Z]\fe|ykl ^kr-� Ì l{n�\fnpoa^�e|ykjiuf^kuf`�n±�l ^Jgil Z�r�³�zLl giy>jirwnp��rwehg�giu�giykr+v u�\f�cl ^kmHu_bR\H^kr:z ��\_jpgLl ^>Z]\fe|ykl ^kr.�[Êc�
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 %$h®L¢kª�§H§:¤��B¬�¤B·�®�¨dª�«R¸i¤B« ª�®�¨d¶�·k§ �$¼aufZ�rHr:tfr:^�g|n�ZN`�nqg+uce:eB`kj+l ^�\Jnprw��`kr:^�gil{\_vIz�\�of�¼au�giy�\�g�\���\_jpg@e:\_^H��r�`k^kv u�\f�crw�7b�jiufZ Z]\fe|ykl ^kr � Ì }�giykl{nIZ]\fe|ykl ^kr�ZN`�nqgRy�\�tfr��r:r:^>�kjir:tal uf`�npv o$v u�\f�crw�J\_^��$giykr+�kjiuceBrwninpl ^kmHu_b�giykr+��\_jpgL��r���^kl{npykrw�È�
 %$h®@¢kª�§H©|¶�·£©B¬c¸h¸i¤B·£©B¦ ��À�ykr+�kjiuceBrwninpl ^kmHu_bR\���\_jpgLl ^"� Ì \_^��>\�nprweBuf^�����\_jpgDl ^
�[Ê�e:\_^N��rL�cuf^krxl ^�\�eBuf^�eB`kjijir:^�g�z�\�of}_\_^��+giykrwnprxgqzxu�\fehgil uf^�nI�cu�^ku_gRl ^�gir:j|\fehgzLl giyTrw\fe|y�u_giykr:jw�

 %$h®x¢kª�§]©|¶�·��x¨d©B®d§ �+Y2��\_jpg�u_bRgqoa��rHuf^kr7giy�\�g�y�\fn���r:r:^²ykr:v{�
�aoJgiykrHjiuf��u_g�e:\_^��rNv u�\f�crw�>r:l giykr:j�l ^�giu � Ì ufjDl ^�giu ��½
±d\fninp`kZ�l ^km]��u_giy
Z]\fe|ykl ^krwnLy�\�tfr�b�jir:rnpv u_g|nxgiu]v u�\f��^kr:z ��\_jpg|n|³h��¼au�}k\��crweBl{npl uf^>ZN`�nqgL��r�g|\_µfr:^~�
 %$h®�¢kª�§�·£¶�·(+*f¤B®�¤B¸h¯H¨ ·�¨{§h¯ � Y�n°\�eBuf^�nprw��`kr:^�eBr�u_b�eBuf^cÄ�l{ehg|n:}²npufZ�r�^kuf^c��crBgir:jiZ�l ^kl{npZ�e:\_^J\_�k��rw\_jw� Â ^$giykr��kjir:tal uf`�nxnpl gi`�\�gil uf^~}azxr�e:\_^k^ku_gw}I�i\7�kjil ufjil{�k}�kjirw�cl{ehg+zLykl{e|y�\fehgil uf^²zLl v vR��rHg|\_µfr:^~��r:l giykr:j�giykr���\_jpg�l{n�v u�\f�crw�
l ^�giu � Ì ufjl ^�giu ��½k�
 %$h®È¢kª�§ *f¤|ª�*a« ¶w©���§ � Â ^NgiykrLe:\fnprxl ^HzLykl{e|y�\_v v�giykjir:r�Z]\fe|ykl ^krwnI\_jir@b�`kv v oN�k`�npo7\_^��giykr+jiuf��u_g�ykufv{�knL\Nj|\�zF��\_jpgxgiy�\�gDZN`�nqgL��r�v u�\f�crw�$l ^�giu�uf^kr�u_bÆgiykr�Z]\fe|ykl ^krwn:}giykr$npocnqgir:Z¹l{n�l ^�\�± giu_g|\_v ³��crw\f�cv uce|µ
npl gi`�\�gil uf^~��^kuT\fehgil uf^�e:\_^���r�rBÅcrweB`cgirw�npl ^�eBrx^ku�Z]\fe|ykl ^krxe:\_^7��rx`k^kv u�\f�crw�$± giykr�jiuf��u_gÆl{n��k`�npok³Æ\_^���giykrxjiuf��u_gIe:\_^k^ku_gjir:v rw\fnpr�giykr+��\_jpg7±dnpl ^�eBr�l gDy�\fn�giu�mfuHgiu]\HZ]\fe|ykl ^kr�³h�
 ��T¬c®�¬�ª�«�¤��a©B« ¬a§h¨d¶�·k§ � �~rBg�`�n$eBuf^�npl{�cr:j]giykrT�kjiuceBrwninprwn]eBufjijirwnp��uf^��cl ^km�giu�giykr�kjiuceBrwninpl ^km�u_b�\���\_jpg�u_b�gqoa��rHuf^kr�\_^���\$��\_jpg�u_b�gqoa��rNgqzxu��
	xu_giy²�kjiuceBrwninprwne:\_^k^ku_g�nqg|\�oÁnpl ZN`kv g|\_^kr:uf`�npv oÁl ^ giykr
nqg|\�girP�qgiykr>��\_jpg$l{n���r:l ^km�ykr:v{� �ao�giykrjiuf��u_g|�k�@¼au�}cgiykl{nLnqg|\�gir+l Z��kv l rwnD\HZN`cgi`�\_v~rBÅkeBv `�npl uf^$b�ufj�giykrwnpr�gqzxu��kjiuceBrwninprwn:�
� rDe:\_^�eBuf^�eBv `��crxgiy�\�gRgiykrD�crwnpl mf^Hu_b�Z]\_^a`cbd\fehgi`kjil ^km�npocnqgir:Z]nIl{n@\�tfr:jioNeBufZ��kv rBÅg|\fnpµ£��Z]\_^ao$�cl ´£r:jir:^�g�r:v r:Z�r:^�g|nxy�\�tfrDgiuH��r�eBufZN�kl ^krw�È}c\_^��$Z]\_^ao]�cl ´£r:jir:^�gD\fnp��rwehg|nZN`�nqg���rNg|\_µfr:^
l ^�giu>\fe:eBuf`k^�gw��À�ykl{n�eBufZ��kv rBÅcl gqo>y�\fn�j|\_l{nprw�>gqzxu�l Z���ufjpg|\_^�g�^kr:rw�kn:�

�� À�ykr��crwnpl mf^²u_b@giykrH�kjiuc�c`�ehgil uf^�eBuf^�gijiufv�npocnqgir:ZÇl ^�\$ykl r:j|\_j|e|ykl{e:\_vÆz�\�of�
� � À�ykr`�npr�u_b�b�ufjiZ]\_vÈZ�rBgiykuc�knLl ^Jufj|�cr:j�giu�t�\_v l{�k\�gir�giykr7npocnqgir:Z>�Y�n7np`kZ�Z]\_jil{nprw��l ^°� ½�¾w��}~giykr�º�»²¼²l{n+`�np`�\_v v o��crweBufZ���u�nprw�²l ^�giu>giykr�b�ufv v u�zLl ^kmv r:tfr:v{n:�
 ��x« ª�·�·�¨ ·�� � Â g+eBuf^�npl{�cr:j|n���u_giy²giykr�zLykufv rH�kv{\_^�g7\_^��Tgiykr�rwnqgil Z]\�girw�²�cr:Z]\_^��È�Â g+eBuf^�npl{�cr:j|nLgiykrH�kjiuc�c`�ehgil uf^
uf^²\�v uf^km]gil Z�rHykufjil �:uf^~}�rwnqg|\_�kv l{npykl ^km�yku�z�giykr\_Z�uf`k^�gDu_b�^kr:rw�crw�J�kjiuc�c`�ehg|n�zLl v v~��r+�kjiuc�c`�eBrw�J\_v uf^kmHgiykl{n�gil Z�r+l ^�gir:jit�\_v��
 ��È©|¢k¤ *�¬c« ¨ ·�� ����ufl ^kmN�cu�zL^�l ^]giykr�º�»²¼�ykl r:j|\_j|e|yaof}�giykl{n�v r:tfr:v�rwnqg|\_�kv l{npykrwnRzLykr:^rw\fe|yJuf��r:j|\�gil uf^Juf^Jrw\fe|yJ�kjiuc�c`�ehgLZN`�nqgD��r7e:\_jijil rw�$uf`cgw�
 ���« ¶f|ª�«�©|¶w¶�¸ *�¨ ·£ª�®�¨d¶�· �7À�ykl{n�v r:tfr:v�ZN`�nqg�y�\�tfrN\_^²`k�£�k\�girw�²nqg|\�girNu_bRgiykrHzxufjiµ��npykuf�T\_^��JZN`�nqg�\_v{npuHg|\_µfr�jirw\_v ��gil Z�r+�crweBl{npl uf^�nxg|\_µal ^km]l ^�giu]eBuf^�npl{�cr:j|\�gil uf^�giykrnqg|\�gir+u_b�rw\fe|yJjirwnpuf`kj|eBr�\_^��$giykr7nqg|\�gir+u_bÆgiykr+��\_jpg|n���r:l ^km]�kjiuceBrwninprw�È�
 ���¬�'(�§h¦�§h®�¤B¯ ©|¶w¶�¸ *�¨ ·£ª�®�¨d¶�· �+À�ykrNmfv uf��\_v�eBuaufj|�cl ^�\�gil uf^
npocnqgir:ZÇe:\_^T��r��crweBufZH���u�nprw�Pl ^�giu Z�uc�c`kv rwn�np��rweBl{\_v l{nprw� b�ufj]giykr�eBuaufj|�cl ^�\�gil uf^°\_^��°np`k��r:jital{npl ^km�u_bnp`k�c��npocnqgir:Z]n:�@\Ngij|\_^�np��ufjpgLnpocnqgir:Z>}�\Hjiuf��u_gw}k\H�k`c´£r:jw}krBg|e_�
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 ��Æ¶w©|ª�«@©|¶�·�®�¸i¶�« � Â g�l{nDgiykrHv u�zxr:j�v r:tfr:vÆu_b@giykrHykl r:j|\_j|e|yaof}�\_^��Tl g�l{n�l ^²e|y�\_jimfr7u_bgiykr+l ^�gir:j|\fehgil uf^JzLl giyTnpr:^�npufj|n�\_^���u_giykr:jLv u�z v r:tfr:vÈy�\_j|�JeBufZ���uf^kr:^�g|n:�
À�ykrJnprweBuf^���l Z���ufjpg|\_^�gH^kr:rw��z�\fn+giykr�`�npr�u_bLb�ufjiZ]\_vxZ�rBgiykuc�kn:��Y�n�nqg|\�girw��l ^� Ê�����}�giykrH`�nprHu_b�\$b�ufjiZ]\_v~b�j|\_Z�r:zxufjiµJr:^�g|\_l v{n�npufZ�rNl Z���ufjpg|\_^�g���r:^krB�kg|n:� Ì ³ Â ^
giykr�kjiuceBrwninIu_b�b�ufjiZ]\_v l{npl ^km�giykr�npocnqgir:Z2jirw��`kl jir:Z�r:^�g|nRnpufZ�rLufZ�l{ninpl uf^�n:}f\_ZN�kl mf`kl gil rwn@\_^��eBuf^�gij|\f�cl{ehgil uf^�n$e:\_^°��r��cl{nieBu�tfr:jirw�È� Êf³]YÇb�ufjiZ]\_v�Z�rBgiykuc�Fe:\_^F\_v v u�z(\_`cgiufZ]\�gil{enpocnqgir:Z��cr:tfr:v uf�kZ�r:^�gw�R½�³R»
\�giykr:Z]\�gil{e:\_v�Z�rBgiykuc�knxe:\_^]��r�\_�k�kv l rw��giuNtfr:jil b�o�npocnqgir:ZeBufjijirwehgi^krwnin:���a³+Y�b�ufjiZ]\_v v o
tfr:jil ��rw��np`k��npocnqgir:Z e:\_^���r]l ^�eBufji��ufj|\�girw�²l ^�giuTv{\_jimfr:jnpocnqgir:Z]n�zLl giy²mfjirw\�gir:j�eBuf^c���cr:^�eBrf�7¾f³Dº�l ´£r:jir:^�g+�crwnpl mf^�nDb�ufj�giykr�ni\_Z�rHnpocnqgir:ZÇe:\_^��r7eBufZ���\_jirw�È�
-Du�zxr:tfr:jw}_giykr�`�npr�u_bÆ�cl ´£r:jir:^�gxb�ufjiZ]\_v l{npZ]n�±�rf� m�� }c»
\_jiµfu�tHe|y�\_l ^�n:}a��`kr:`kr:l ^kmN^krBgp�zxufjiµcn7ufj�npl ZN`kv{\�gil uf^�b�ufjH��r:jpb�ufjiZ]\_^�eBr�r:t�\_v `�\�gil uf^�n:}RZ]\�giykr:Z]\�gil{e:\_vx�kjiufmfj|\_Z�Z�l ^kmb�ufj��kv{\_^k^kl ^km�}�1IrBgijilI^krBg|n�b�ufj�Z�uc�cr:v v l ^kmT\_^���\_^�\_v ocnpl{n|³Lb�ufj�giykr]�cl ´£r:jir:^�g7�kjiuf�kv r:Z]ngiu7npufv tfr�mfr:^kr:j|\�girwnR\>��	�\_��r:vkÀÆu�zxr:j|��zLykr:jir�giykrDeBufZ�ZN`k^kl{e:\�gil uf^]\_Z�uf^km�giykrD��r:uf�kv rzxufjiµal ^kmH\�g��cl ´£r:jir:^�g�nqg|\_mfrwnxl ^Jgiykr7�crwnpl mf^J�kjiuceBrwninxl{nD\Htfr:jio$�cl Ã$eB`kv gDg|\fnpµ²� ½_�����Y�nL�kjiuf��u�nprw�$l ^�� ½_�_��}k\Hmfuauc�Jnpufv `cgil uf^Jl{nxgiu�`�npr+\�� ª�¯H¨ « ¦J¶ ��� ¶�¸h¯]ª�« ¨{§h¯N§ zLykl{e|y~}npy�\_jil ^kmHgiykrN��\fnpl{e��kjil ^�eBl �kv rwn:}�\_v v u�zDn�giykr+gij|\_^�nqb�ufjiZ]\�gil uf^�±�l ^²\_^T\_`cgiufZ]\�gil{e+z�\�o$l b��u�ninpl �kv r�³xb�jiufZsuf^kr�b�ufjiZ]\_v l{npZsl ^�giu�\_^ku_giykr:jw��À�ykr7bd\_Z�l v oJu_b�1IrBgijil~^krBg�b�ufjiZ]\_v l{npZ]nl{n�\Hmfuauc�$l{ninp`kr�l ^�giykr+Z]\_^a`cbd\fehgi`kjil ^km�npocnqgir:Z�r:^atal jiuf^kZ�r:^�g|n:�RÀ�ykl{n�bd\_Z�l v o$y�\fnxgiykrb�ufv v u�zLl ^km>\f�ct�\_^�g|\_mfrwnH� ½�¾a}~�!#:��� Ì ³ 0 \fnpoTjir:�kjirwnpr:^�g|\�gil uf^
u_bLeBuf^�eB`kjijir:^�eBof}Èjirwnpuf`kj|eBrnpy�\_jil ^km�}ÆeBuf^cÄ�l{ehg|n:}ÆZN`cgi`�\_v@rBÅkeBv `�npl uf^�n:}Æ\_^���^kuf^c���crBgir:jiZ�l ^kl{npZ>��Êf³�YD�k�kv l{e:\�gil uf^�u_bÀÆuf�c���cu�zL^²\_^�� 	xu_gpgiufZH��`k���crwnpl mf^²Z�rBgiykuc�cufv ufmfl rwn:}~\_^��
giykr���u�ninpl �kl v l gqoTu_bxy�\�tal ^km�cl ´£r:jir:^�g�v r:tfr:v{n�u_b�\_��nqgij|\fehgil uf^$u_b~giykr+npocnqgir:Z>�R½�³�YD�kl v l gqo�giuHmfr:^kr:j|\�gir�eBuf^�gijiufv£eBuc�cr�cl jirwehgiv o b�jiufZ4giykr 1IrBgijil�^krBg>Z�uc�cr:v����a³$Y zxr:v v ���crB��^krw�Fnpr:Z]\_^�gil{e:n$giy�\�gT\_v v u�zDn��`�\_v l g|\�gil tfr7\_^��
��`�\_^�gil g|\�gil tfrN\_^�\_v ocnpl{n�b�ufj�giykrHnpocnqgir:Zst�\_v l{�k\�gil uf^~��¾f³LY2mfj|\_�kykl{e:\_vl ^�gir:jpbd\feBr�giy�\�gD\_v v u�zDnL\_^Jl ^�gi`kl gil tfr+tal r:z u_b�giykr7npocnqgir:Z>�À�ykr�`�nprxu_b 1IrBgijila^krBg|n�l ^HZ]\_^a`cbd\fehgi`kjil ^km�npocnqgir:Z]n�y�\fn���r:r:^HzLl{�cr:v o7�crw\_v gRzLl giyHl ^jirwnprw\_j|e|yJ±dnpr:r7� ½�¾a}�½_���kb�ufj�\�zLl{�crDnprBg�u_b£jirBb�r:jir:^�eBrwn|³I\_^���\_�k�kv l{e:\�gil uf^�v l gir:j|\�gi`kjirf}f\_^��Z]\_^ao�girBÅagI��uaufµcn�eBuf^�eBr:ji^krw�+zLl giyNgiykl{nI�cufZ]\_l ^7y�\�tfrx\_�k��rw\_jirw�+l ^7giykrxv{\fnqg�b�r:zÁofrw\_j|n� �f�k}�Ëc}��!#�}��c}�½������#1IrBgijil~^krBg|nDy�\�tfr+��r:r:^
`�nprw�>l ^
\_v v�\fnp��rwehg|nLu_bIgiykrH�crwnpl mf^kl ^km$\_^��uf��r:j|\�gil uf^Hu_bÈÉI»²¼£�fZ�uc�cr:v v l ^km7\_^��Htfr:jil ��e:\�gil uf^~}���r:jpb�ufjiZ]\_^�eBrD\_^�\_v ocnpl{n:}_nie|ykrw�c`kv l ^km�}eBuf^�gijiufvÈ\_^���Z�uf^kl giufjil ^km��À�ykr²�kjirwnpr:^�gJe|y�\_�cgir:jJnqgi`��cl rwn�npufZ�r²�kjiuf�kv r:Z]n]jir:v{\�girw�Pgiu�giykr��crwnpl mf^kl ^km \_^��eBuf^�gijiufv@u_bD�cl{nieBjirBgir$^kuf^c��\fninpr:ZN�kv o�ÉI»²¼��ao�Z�rw\_^�n7u_b�giykr�`�npr�u_b 1IrBgijil�^krBg|nN\fnN\bd\_Z�l v o�u_bÈb�ufjiZ]\_v�Z�uc�cr:v{n:� -Dr:jirf}azxrDb�uceB`�n�uf^�\NeBv{\fnin@u_bÆ�kjiuf�kv r:Z]nRgiy�\�gL\_jil{npr�\�gxgiykrmfv uf��\_vÈeBuaufj|�cl ^�\�gil uf^�v r:tfr:v��À�ykr�e|y�\_�cgir:j7l{nN�cl tal{�crw��l ^�giu>giykjir:r$Z]\_l ^�nprwehgil uf^�n:�>À�ykr]��j|nqgNuf^kr$npyku�zDn+yku�znpufZ�r 1IrBgijilR^krBg7r:v r:Z�r:^�g|n]± giufµfr:^�n:}~�kv{\feBrwn:}Ègij|\_^�npl gil uf^�n�\_^���\_j|e:n|³�e:\_^���r]Z]\_�k��rw�l ^�giu�ÉI»²¼7eBuf^�eBr:�cg|n:�IÀ�ykrxnprweBuf^��+uf^kr��crw\_v{nÆzLl giy7giykrx�kjiuf�kv r:Z[u_b�npocnqgir:Z[Z�uc�cr:v v l ^km��À�ykl{n�l{n�^ku_g$\�tfr:jioÁnpl Z��kv rJg|\fnpµ£� 3�ufZ��k`cgir:j$\_l{�crw� �crwnpl mf^ giuaufv{n�\_jir>l ^�gir:jirwnqgil ^kml ^Áufj|�cr:j+giu²mfrBgNZ�uc�cr:v{nH\fn7zxr:v v ��nqgiji`�ehgi`kjirw��\fn7��u�ninpl �kv rf�²À�ykrJnprwehgil uf^��kjirwnpr:^�g|nN\Z�uc�cr:v v l ^km�Z�rBgiykuc�cufv ufmfo�b�ufjI\DzLl{�cr�eBv{\fnin~u_b�npocnqgir:Z]n:��À�ykl{nÆZ�uc�cr:v v l ^km�Z�rBgiykuc�cufv ufmfojir:v l rwn�uf^J\HeBv rw\_j��cl ´£r:jir:^�gil{\�gil uf^���rBgqzxr:r:^$giykr�Z�uc�cr:vÈu_b~giykr+npocnqgir:Z�v{\�ofuf`cgx\_^��$giykrZ�uc�cr:v{n�u_b�giykr>gqoa��rwn�u_b���\_jpg|nHgiu���r>�kjiuc�c`�eBrw�È�°ÉkjiufZ giykrwnpr>l ^k�k`cg|n:}L\_^�� l ^P\_^\_`cgiufZ]\�gil{e�z�\�of}k\ 3�ufv uf`kjirw� 1IrBgijilÈ^krBg�e:\_^>��r+uf�cg|\_l ^krw�È�xÀ�ykr7nprwehgil uf^Tnpyku�zDn�zLy�\�g
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giykrDl ^k�k`cg��k\�g|\�Z�uc�cr:v{n�\_jirLv l µfr�\_^��Hl g�\_v{npu�rBÅc�kv{\_l ^�nRgiykrD�kjiuceBrwninIb�jiufZ2l g|nR��j|nqgxnqgir:�`k^�gil vÈgiykr���^�\_vÈZ�uc�cr:v~l{nLuf�cg|\_l ^krw�È�
Y�n7nqg|\�girw���kjir:tal uf`�npv of}Èuf^kr�u_bxgiykr$\f�ct�\_^�g|\_mfrwn�u_b�b�ufjiZ]\_vRZ�uc�cr:v{n+l{n�giy�\�gNnpufZ�rnpocnqgir:Z��kjiuf��r:jpgil rwn�e:\_^J��r7nqgi`��cl rw�Jl ^�giykr+Z�uc�cr:v��@À�ykr7nprweBuf^��$��\_jpgLu_bÆgiykr7e|y�\_�cgir:jl{n��cr:tfu_girw��giu�npyku�z�yku�z�giykrTnqgiji`�ehgi`kjirJu_b�giykr 1IrBgijil�^krBg]Z�uc�cr:vLe:\_^ ��r>`�nprw� l ^ufj|�cr:jLgiuJ�crw\_vÆzLl giy
uf^krNu_bIgiykrHZ]\_l ^T�kjiuf�kv r:Z]nDl ^²\_`cgiufZ]\�girw�>Z]\_^a`cbd\fehgi`kjil ^km�npocnq�gir:Z]n:}_giykrD�crw\f�cv uce|µ+�kjiuf�kv r:Z>�IÉ�l j|nqgw}_l g@l{nRnpyku�zL^HzLy�\�gRgiykrL�kv{\feBr �wgij|\_^�npl gil uf^7Z�uc�cr:v{neBufjijirwnp��uf^��cl ^km]giu$giykr�eBufv uf`kjirw�TZ�uc�cr:v{n�uf�cg|\_l ^krw�T�ao>giykrHZ�uc�cr:v v l ^km�Z�rBgiykuc�cufv ufmfo\_jirNv l µfrf�N¼arweBuf^��cv of}Èl g�l{n�npyku�zL^²yku�z �crw\f�cv uce|µ>�kjiuf�kv r:Z]n�e:\_^²��r�e|y�\_j|\fehgir:jil{nprw�>l ^gir:jiZ]n�u_b£npufZ�r�1IrBgijila^krBg@nqgiji`�ehgi`kj|\_var:v r:Z�r:^�g|nRe:\_v v rw�Nnpl �kykuf^�nL±d\_v{npu�e:\_v v rw�Nnqgiji`�ehgi`kj|\_v�crw\f�cv uce|µcn+l ^�giykr�v l gir:j|\�gi`kjir�³h�TÀ�ykr�nqgiji`�ehgi`kj|\_vx�crw\f�cv uce|µ�e|y�\_j|\fehgir:jil{ni\�gil uf^²l{n7`�nprw�l ^Jufj|�cr:jxgiu�mfrBg�\HeBuf^�gijiufv£��ufv l{eBo]b�ufjD�crw\f�cv uce|µ$�kjir:tfr:^�gil uf^~}c\_^��$giykl{nLeBuf^�gijiufv£��ufv l{eBol{nL\_v{npuHl Z��kv r:Z�r:^�girw�J�ao]Z�rw\_^�n�u_b�1IrBgijil£^krBgDr:v r:Z�r:^�g|n+±d\f�k�cl gil uf^Ju_bInpufZ�r�^kr:z \_j|e:n\_^����kv{\feBrwnxgiu�giykr�b�ufjiZ�r:j�Z�uc�cr:v ³h�
À�ykjiuf`kmfykuf`cg�giykr
e|y�\_�cgir:j�giykr
ni\_Z�rP�qgiu�oÁrBÅk\_Z��kv rw��zLl v vD��rT`�nprw�È�F»Tufjir>l ^c�gir:jirwnqgil ^km>\_^��²eBufZ��kv rBÅ²Z�uc�cr:v{n�e:\_^²��rHb�uf`k^��²l ^²giykr�v l gir:j|\�gi`kjirf�NÀ�ykr]\_l ZÇu_b�giykl{ne|y�\_�cgir:jDl{n�giu�npyku�zFgiykr7`�npr7u_b�1IrBgijilÈ^krBg|nN±�ufj|�cl ^�\_jio�\_^��*3�ufv uf`kjirw� 1IrBgijil~^krBg|n|³xb�ufjZ�uc�cr:v v l ^km>\_^��²\_^�\_v ocnpl ^km�u_b�Ä�rBÅcl �kv rHZ]\_^a`cbd\fehgi`kjil ^km>npocnqgir:Z]n:� Â ^
giykl{n+npr:^�nprf}£giykl{ne|y�\_�cgir:j�l{n�^ku_g+\�np`kjitfr:oJu_bx\_v vÆgiykr��cl ´£r:jir:^�g+\_�k�kjiu�\fe|ykrwn�giy�\�g�y�\�tfrN��r:r:^�\f�cuf�cgirw�b�ufj�giykrN`�nprHu_b
1IrBgijilÆ^krBg|n�l ^Tgiykr��cufZ]\_l ^  £l g .q`�nqg��kjirwnpr:^�g|n�uf^krNu_bRgiykr:Z>� Â ^ � ½_���@\eBufZ��kv rBgir�nprBgRu_b�jirBb�r:jir:^�eBrwnÆjir:v{\�girw�+giu�giykl{nRnp`k��.qrwehg@e:\_^N��rxb�uf`k^��È�IÀ�ykrLe|y�\_�cgir:jIuf^kv ogijirw\�g|nx��`�\_v l g|\�gil tfr�\fnp��rwehg|n�u_b~giykr��cufZ]\_l ^~�RÉkufj���`�\_^�gil g|\�gil tfr�\fnp��rwehg|n:}�giykr�jirw\f�cr:j�l{njirBb�r:jijirw�]giu
� �f�k}�Ëc} �����

576$8|5 ��� ?:X���� A�OI=@? X>A�O � ?:X	��
�

Â ^>ufj|�cr:jxgiu]mfrBgD\_^Jl ^�npl mfy�gDu_bÆgiykr+`�npr+u_b�1IrBgijilÈ^krBg|nLl ^Jgiykr7eBuf^�npl{�cr:jirw���cufZ]\_l ^~}kzxr\_jirDmfufl ^km+giu7�kjirwnpr:^�g�\7nprBgxu_b~Z�uc�cr:v{nxeBufjijirwnp��uf^��cl ^km�giuHnpufZ�rD��\fnpl{e�eBufZ���uf^kr:^�g|n@u_bÉI»²¼£}�np`�e|y>\fn�Z]\fe|ykl ^krwnL\_^��J�k`c´£r:j|n�ufjDnqgiufjirwn:�
  É�l mf`kjir>Ê,+k� ½T�cr:�kl{ehg|n7giykr>\_��nqgij|\fehg7Z�uc�cr:vxu_bLgiykjir:rJ�cl ´£r:jir:^�gNgij|\_^�np��ufjpg|\�gil uf^npocnqgir:Z]n:� Â ^�giykr]giykjir:r$e:\fnprwn�giykr$l ^�gir:j|\fehgil uf^�n�zLl giy�giykr$jirwnqg+u_bxgiykr$npocnqgir:Z\_jirHjir:�kjirwnpr:^�girw�
�aoTZ�rw\_^�n�u_b�giykrHgij|\_^�npl gil uf^�n�� �>\_^����+�H}~zLykl{e|y�Z�uc�cr:vIgiykrv u�\f�cl ^km]\_^���`k^kv u�\f�cl ^km�u_bI��\_jpg|n�l ^Jgiykr+Z�uc�c`kv rf�
É�l mf`kjir]Ê,+k� ½���\]l{n�giykr�Z�uc�cr:v�b�ufj�\��k`c´£r:j]±d\_v{npu>\Jnqgiufjir�³LzLl giy�e:\_��\feBl gqoJb�ufj����\_jpg|n:���Du_gil{eBrNgiy�\�g+l bxzxrNg|\_µfr���� Ì giykl{n 1���e:\_^�\_v{npuJZ�uc�cr:v@\�jiuf��u_gw}£b�ufjl ^�nqg|\_^�eBrf�LÉ�l mf`kjirNÊ,+k� ½����Jl{nD`�nprw�Jgiu$Z�uc�cr:v�\]É Â É��2��`kr:`kr7zLl giy
e:\_��\feBl gqo$b�ufjgiykjir:r+��\_jpg|n:��giykr:jir7\_jir�giykjir:r+��u�npl gil uf^�nxgiy�\�g�\_jir�\fe:eBrwninprw�Jnprw��`kr:^�gil{\_v v o$l ^T\_^ufj|�cr:jirw��z�\�of��É�l ^�\_v v of}�É�l mf`kjir7Ê,+k� ½���e�Z�uc�cr:v{nD\�� Â É���Z�uc�c`kv rf�xÀ�ykl{nLZ�uc�c`kv rjir:�kjirwnpr:^�gÈgiykrxnprBgÆu_bknqg|\�girwnÈgiy�\�gIe:\_^���r�jirw\fe|ykrw�È}w�k`cg�^ku_g~giykrR��jil ^km�nprw��`kr:^�eBrwn:�
�Du_gil{eBr+giy�\�gD^ku_giykl ^km]l{n�b�ufji�kl{�k�cl ^km�giykrNnprw��`kr:^�eBr]±���������� �B³�!�zLykl{e|y~}ku_bReBuf`kj|nprf}ZN`�nqg�^ku_g$��r
\_v v u�zxrw�È� Â ^F\_v v�giykr
rBÅk\_Z��kv rwn�zxr
\_jir>l ^�gijiuc�c`�eBl ^km�}x^ku_giykl ^kml{n7ni\_l{��\_��uf`cg+giykr�eBuf^�gijiufv) Æzxr$\_jir�.q`�nqgHeBuf^�eBr:^�gij|\�gil ^km>uf^�giykr]Z�uc�cr:v v l ^kmTu_bgiykrHnqgiji`�ehgi`kjir+u_bIgiykrNeBufZ���uf^kr:^�gw� Â ^
\_v v~giykrwnprwnDe:\fnprwnLzxr7\_jir7\fninp`kZ�l ^km�giy�\�g



���� � �'��& ���%$ �
����	#� ����� & �������*& #

giykr
gil Z�r�^krweBrwnini\_jioÁb�ufj�giykr²rBÅcrweB`cgil uf^Fu_b+giykr²uf��r:j|\�gil uf^�n$jir:v{\�girw� giu rw\fe|ygij|\_^�npl gil uf^Jl{nL^kr:mfv l mfl �kv rf�
  É�l mf`kjir�Ê,+k� �_��\7npyku�zDnx\NZ�uc�cr:v�b�ufj�\Njir:v l{\_�kv r�Z]\fe|ykl ^krH±�^kuH�kjirw\_µc�cu�zL^$l{n�eBuf^c�npl{�cr:jirw��³h� � ykr:^�giykr���\_jpgNl{nNv u�\f�crw��l ^�giuTgiykr�Z]\fe|ykl ^kr²± gij|\_^�npl gil uf^ � � � l{n��jirw��³�giykr+�kjiuceBrwninpl ^km�nqg|\_jpg|nL\_^��È}kuf^�eBr�giykr+Z]\fe|ykl ^kl ^km�y�\fnx��^kl{npykrw�È}�\Hgiufµfr:^l{n��k`cg�l ^��kv{\feBr�������\_^��Tgiykr:^~}£gij|\_^�npl gil uf^ ����� e:\_^²��rN��jirw�È� �Du_gil{eBrNgiy�\�gl ^Jgiykl{nLZ�uc�cr:vÈgqzxu]�cl ´£r:jir:^�gLgqoa��rwnLu_bÆgij|\_^�npl gil uf^�nL\_�k��rw\_jw�RÀ�ykl{e|µ��kv{\fe|µ]gij|\_^c�npl gil uf^�n�jir:�kjirwnpr:^�g��pl Z�Z�rw�cl{\�girw�H\fehgil uf^�n�±�ykr:jirf}cl Z�Z�rw�cl{\�gir�gij|\_^�npl gil uf^�nxZ�uc�cr:vnpocnqgir:Z \fehgil uf^�n$zLyku�npr
gil Z�r²rBÅcrweB`cgil uf^Fl{n�^kr:mfv l mfl �kv r�³  +ni��`�\_jir
zLykl gir²gij|\_^c�npl gil uf^�nHZ�uc�cr:vLnpocnqgir:Z \fehgil uf^�nNzLyku�npr�rBÅcrweB`cgil uf^Ágil Z�r>e:\_^ ��rJZ�uc�cr:v v rw�Á�aoZ�rw\_^�n�u_bH\Á�kjiuf��\_�kl v l gqoP�cl{nqgijil �k`cgil uf^Fb�`k^�ehgil uf^~� ¿ np`�\_v v of}Lgiykl{n�b�`k^�ehgil uf^ l{ng|\_µfr:^Jgiu]��rN\_^>rBÅc��uf^kr:^�gil{\_v�}�\_^��Jgiykr
	T��\_j|\_Z�rBgir:jLzLykl{e|y
\_�k��rw\_j|n�^krw\_jLgiykrgij|\_^�npl gil uf^Ál{n7giykr���jil ^km²j|\�gir�± giykr:^~} Ì�� 	Ál{n7giykrJZ�rw\_^�gil Z�rJ^kr:rw�crw��b�ufjNgiykr�kjiuceBrwninpl ^kmHu_b�giykr+��\_jpgh³h�
É�l mf`kjir�Ê,+k� �_���
npyku�zDnLgiykrNZ�uc�cr:vIu_bRgiykr�ni\_Z�rNZ]\fe|ykl ^krf}��k`cg�uf^�eBr7giykrH��u�ninpl ��kl v l gqo�u_b�\+�kjirw\_µc�cu�zL^]y�\fn@��r:r:^JeBuf^�npl{�cr:jirw�È� Â ^]giykl{nxZ�uc�cr:v�}�l ^�ufj|�cr:j@giuNv u�\f�ufj@`k^kv u�\f�]\+��\_jpg�l g�l{n@^krweBrwnini\_jio7giy�\�g@giykr�Z]\fe|ykl ^krD��rDl ^]giykr �� nqg|\�girN±d\_j|e:n
.qufl ^kl ^km � � � \_^�� �� �kv{\feBr7\_^��T\_v{npu������ \_^�� �� �kv{\feBr�³h��À�ykr7Z]\fe|ykl ^kr�kjirw\_µcnq���cu�zL^�zLl giyT\Hj|\�gir�	��]\_^���l{nLjir:��\_l jirw�$zLl giyT\Hj|\�gir�	��_�

  É�l ^�\_v v of}£É�l mf`kjirHÊ,+k� ¾HZ�uc�cr:v{n�\_^T`k^kjir:v l{\_�kv rN\fninpr:ZN�kv o�Z]\fe|ykl ^krf� �Du_gil{eBr7giy�\�gl ^�ufj|�cr:j�giu�nqg|\_jpg�giykr+\fninpr:ZN�kv l ^km�}�l g�l{nx^krweBrwnini\_jioNgiuHy�\�tfr�v u�\f�crw�$\N��\_jpgxl ^�giu
��� Ì \_^��$\_^ku_giykr:jxuf^kr�l ^�giu�����Êc�!-Dr:jir�	Jl{n@giykr�j|\�gir�u_b~gil Z�r�^kr:rw�crw�]giu�e:\_jijiouf`cg�giykr]\fninpr:ZN�kv l ^km��HÀ�ykr�Z�uc�cr:vIb�ufj7\J�cl{ni\fninpr:ZN�kv oTZ]\fe|ykl ^krHl{n+\_v Z�u�nqg�giykrni\_Z�rf��l g�l{nDr:^kuf`kmfy>giu�jir:tfr:j|npr�giykrH\_j|e:nLjir:v{\�girw�Jgiu$gij|\_^�npl gil uf^�n � � Ì } � � Êc} ���\_^�� ���H�

Y�n@zxrLy�\�tfrLnpr:r:^~}fzLykr:^]`�npl ^km+ufj|�cl ^�\_jio%1IrBgijilc^krBg|nRb�ufjRgiykrDZ�uc�cr:v v l ^km+u_b£Ä�rBÅcl �kv rZ]\_^a`cbd\fehgi`kjil ^km
npocnqgir:Z]n:}Ægiykr$Z]\_l ^ 1IrBgijil@^krBgNr:v r:Z�r:^�g|n�±��kv{\feBrwn:}Ægij|\_^�npl gil uf^�n:}�\_j|e:n\_^��$giufµfr:^�n|³xe:\_^Jy�\�tfr+�cl ´£r:jir:^�gLZ�rw\_^kl ^km�n:�
  Y(�kv{\feBrTe:\_^ ��rT`�nprw�Áb�ufj�giykrTZ�uc�cr:v v l ^km�u_b��cl ´£r:jir:^�g$r:v r:Z�r:^�g|n:� Ì ³ ��®�ª�®�¤h§¨ ·���¢a¨d©|¢�ª
¥�ª�¸h®�®�¢kª�®]¨{§�|¤B¨ ·��
¥£¸i¶w©|¤h§|§:¤ *°©|ª�· §h®�ª�¦ � �~rBg>`�n>eBuf^�npl{�cr:jw}�b�ufjl ^�nqg|\_^�eBrf}D�kv{\feBr����
��l ^ É�l mf`kjir�Ê,+k� �_��\k� Â gJjir:�kjirwnpr:^�g|n�\���\_jpgJu_bN\Ámfl tfr:^gqoa��rHgiy�\�g7y�\fn���r:r:^�v u�\f�crw�
l ^�giuJgiykr�Z]\fe|ykl ^kr]\_^��
giy�\�g+l{n���r:l ^km>�kjiuceBrwninprw�giykr:jirf}�zLykl v r��kv{\feBr������ l{n@`�nprw��giu7Z�uc�cr:v�giykr�nqg|\�girDu_b£giy�\�gx��\_jpg�l ^]giykr�ni\_Z�rZ]\fe|ykl ^krf}��k`cg�zLyku�npr7�kjiuceBrwninpl ^km]y�\fn�\_v jirw\f�co���r:r:^T��^kl{npykrw�
\_^��>l{n�jirw\f�co$giu��rJ`k^kv u�\f�crw��b�jiufZ giykr�Z]\fe|ykl ^krf��Êf³�� ¥�ª�¸h®�¨dª�«x§h®�ª�®�¤>¶ � ª²¸i¤h§:¶�¬c¸i©|¤ � 1@v{\feBr

� � l ^�É�l mf`kjir]Ê,+k� �_��\]Z�uc�cr:v{n�giykrHb�jir:r�nqg|\�gir�u_b@giykr�Z]\fe|ykl ^kr� ~l ^²giykl{n�npr:^�nprf}giykl{n��kv{\feBr��cuarwn�^ku_g+eBuf^�g|\_l ^ �p�kyaocnpl{e:\_v{�]giykl ^km�n:}~�k`cg+l g+l{n�`�nprw�
b�ufj+\�j|\�giykr:j�pv ufmfl{e:\_v{�7l ^�gir:ji�kjirBg|\�gil uf^~�
  Y gij|\_^�npl gil uf^�`�np`�\_v v o]Z�uc�cr:v{nL\Hnprw��`kr:^�eBr�u_bInpocnqgir:Z�\fehgil uf^�n�giy�\�gDe|y�\_^kmfr�giykrnqg|\�gir+u_bRnpufZ�r+npocnqgir:Z�r:v r:Z�r:^�g|n:��ÉkufjLl ^�nqg|\_^�eBrf}cgij|\_^�npl gil uf^ ����l ^TÉ�l mf`kjir7Ê,+k� ¾l{n�Z�uc�cr:v v l ^km]giykrHnprw��`kr:^�eBr7u_b�npocnqgir:Z(\fehgil uf^�nD�aoJZ�rw\_^�n�u_bRzLykl{e|yTgiykrN��\_jpg|nZ�uc�cr:v v rw� �aoÁgiykrTgiufµfr:^�n�l ^P�kv{\feBrwn���� Ì \_^�������Ê�\_jirT\fninpr:ZN�kv rw� l ^Pufj|�cr:j
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É�l mf`kjirJÊ,+k� ���H\�³7Y�Z�uc�cr:v�b�ufjH\Tjir:v l{\_�kv r$Z]\fe|ykl ^kr$��³7Y�Z�uc�cr:v�b�ufjH\_^�`k^kjir:v l{\_�kv rZ]\fe|ykl ^kr
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λr

λfKO

OK

pA

k2

tL1

tU

λ

tA

tL2

k1

pT2

pT1

É�l mf`kjir7Ê,+k� ¾c�RY�Z�uc�cr:vÈb�ufjD\_^J`k^kjir:v l{\_�kv r+\fninpr:ZN�kv o$Z]\fe|ykl ^kr
giu>�kjiuc�c`�eBr$\J^kr:z2�kjiuc�c`�ehg$±�Z�uc�cr:v v rw���ao²Z�rw\_^�n�u_b�giykr]^kr:z giufµfr:^²giy�\�g7l{n�k`cg]l ^�giu��kv{\feBr�����³h� YD^ku_giykr:jHgqoa��rJu_b�\fehgil uf^�n7giy�\�g$\_jir�`�np`�\_v v o�Z�uc�cr:v v rw��ao>Z�rw\_^�nDu_bRgiykr7��jil ^km$u_b�\�gij|\_^�npl gil uf^Tl{nDgiykrNZ�u�tfr:Z�r:^�g�u_b@\$��\_jpg���rBgqzxr:r:^gqzxuJ�cl ´£r:jir:^�g+v uce:\�gil uf^�n�l ^
giykr]npocnqgir:Z�± b�ufj�l ^�nqg|\_^�eBrf}�gij|\_^�npl gil uf^�� Ì Ê]l ^�É�l m_�`kjir�Ê,+k� ½�³h�IYDv{npu�}f\�gij|\_^�npl gil uf^]e:\_^�Z�uc�cr:vkgiykrDe|y�\_^kmfr�l ^�giykr�nqg|\�girLu_bÈ\+npocnqgir:Zjirwnpuf`kj|eBrf}Æ\fn�l gNl{n�giykr�e:\fnpr�u_bxgij|\_^�npl gil uf^ ���*l ^�É�l mf`kjir�Ê,+k� �_���~��l g7Z�uc�cr:v{n7\�kjirw\_µ����cu�zL^�u_bÆgiykr+Z]\fe|ykl ^kr�Z�uc�cr:v v rw�Jl ^Jgiykr���mf`kjirf�

  ¿ np`�\_v v of}Æ\_^�\_j|eHZ�uc�cr:v{n�r:l giykr:j7\J�kjirweBuf^��cl gil uf^²ufj�giykr�Ä�u�z u_bx��\_jpg|n+\_Z�uf^kmjirwnpuf`kj|eBrwn:��À�ykr�\_j|e .qufl ^kl ^kmÁgij|\_^�npl gil uf^ � � \_^��Pgij|\_^�npl gil uf^ � � ��l ^ É�l m_�`kjirHÊ,+k� �_��\Nl{n�\_^>rBÅk\_Z��kv r7u_bIgiykr+��j|nqgDµal ^��>u_b@\_j|e:n:� Â g�Z�uc�cr:v{n�giykrN^krweBrwninpl gqou_bÆy�\�tal ^kmN\7b�jir:r���u�npl gil uf^�l ^$giykr�Z]\fe|ykl ^kr�l ^�ufj|�cr:j@giuHv u�\f�$\7^kr:zF��\_jpgw�IYDj|e:nb�jiufZ ��� Ì \_^�� ����Ê�giu�gij|\_^�npl gil uf^ ��� l ^�É�l mf`kjirLÊ,+k� ¾�bd\_v val ^�giu�giykrLnprweBuf^��NeBv{\fnin:�À�ykr:o�Z�uc�cr:v~gqzxu�r:v r:Z�r:^�g|n�giy�\�g�\_jir�zLl giy��cj|\�zL^Jb�jiufZ�giykr+gqzxu��k`c´£r:j|n:�xYDv{npugiykrT\_j|e .qufl ^kl ^km ���s\_^���gij|\_^�npl gil uf^ ���(l ^ÁgiykrTni\_Z�r$��mf`kjirJ��r:v uf^km�n7giu�giykrnprweBuf^���eBv{\fnin:� Â gLZ�uc�cr:v{nxgiykr�Ä�u�zFu_bI\_^J\fninpr:ZN�kv rw�]r:v r:Z�r:^�g�giuNgiykr�uf`cgi�k`cgLu_bgiykr7\fninpr:ZN�kv o$Z]\fe|ykl ^krf�
  ÀÆufµfr:^�nxe:\_^�\_v{npuNy�\�tfr��cl ´£r:jir:^�g�Z�rw\_^kl ^km�n:� Â ^$giykr�e:\fnpr�u_b�É�l mf`kjir�Ê,+k� �_��\k}fgiykrgiufµfr:^Jl ^J�kv{\feBr�� ��Z�uc�cr:v{nxgiykr+\�t�\_l v{\_�kl v l gqo]u_bÆgiykr�Z]\fe|ykl ^kr]± giykr�Z]\fe|ykl ^kr�l{n^kuf^c���k`�npok³h}�zLykr:^�\�giufµfr:^]l ^$�kv{\feBr���� � l ^$É�l mf`kjir�Ê,+k� ½+jir:�kjirwnpr:^�g|n@\+�kjiuc�c`�ehggiy�\�g7l{n7nqgiufjirw��l ^�giykr]�k`c´£r:jw� Â ^�giykr$e:\fnpr�u_b�3�ufv uf`kjirw� 1IrBgijilR^krBg|n:}I\Jgiufµfr:^e:\_^>e:\_jijio$\Hv u_gDu_bIl ^cb�ufjiZ]\�gil uf^~}k\fnxl gDzLl v v~��r7npyku�zL^Jv{\�gir:jLuf^~�
Y�n@nqg|\�girw�N�kjir:tal uf`�npv of}_uf^kr�u_b�giykrLZ]\_l ^H�kjiuf�kv r:Z]nIzLykr:^]�crw\_v l ^km�zLl giy�jirw\_vc\_�k�kv l �e:\�gil uf^�n@l{n�giykr�eBufZ��kv rBÅcl gqo�u_b~giykr�Z�uc�cr:v��RÉkjiufZ�giykr��crwnpl mf^$��ufl ^�g�u_bÆtal r:z+}c�cl ´£r:jir:^�g\_�k�kjiu�\fe|ykrwn�y�\�tfr���r:r:^T\f�cuf�cgirw�È�
  -Dl r:j|\_j|e|ykl{e:\_v ��eBufZ���u�npl gil uf^�\_v�\_�k�kjiu�\fe|y~��À�ykr�l{�crw\J��r:ykl ^��
giykrwnpr]\_�k�kjiu�\fe|ykrwnl{n$giykr�Z�uc�cr:v v l ^km u_b+giykr�npocnqgir:Z]n�l ^ \_^Fnqgiji`�ehgi`kjirw�°z�\�of� ¿ npl ^kmÁgiykr
��j|nqg
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\_�k�kjiu�\fe|y ±d\_v{npu�e:\_v v rw�Ágiuf�c���cu�zL^�³+giykr>Z�uc�cr:v v l ^km�l{n]e:\_jijil rw��uf`cg]l ^Pnpr:tfr:j|\_vnqgir:��n:�RYxg�rw\fe|y$nqgir:�]Z�ufjirD�crBg|\_l v rw��r:v r:Z�r:^�g|n�\_jirDeBuf^�npl{�cr:jirw�È� Â ^]mfr:^kr:j|\_v�}_giykr�kjiuceBrwnin�eBuf^�npl{nqg|nÆl ^+giykrxjir:�kv{\feBr:Z�r:^�g�u_b�npufZ�r�^krBgIr:v r:Z�r:^�g|nx±��kv{\feBrf}�gij|\_^�npl gil uf^~}��\�giy~}Ænp`k�k^krBgh³��ao²npufZ�rHnp`k�k^krBg+l ^�zLykl{e|y²giykrHjir:�kv{\feBrw�
r:v r:Z�r:^�g|n�y�\�tfrH��r:r:^jirB��^krw��� � �c}�½ #�}c��+����
� ykr:^T`�npl ^kmHgiykr7eBufZ���u�npl gil uf^�\_v~\_�k�kjiu�\fe|y²±���u_gpgiufZH��`k��³xgiykr+mfv uf��\_vÈZ�uc�cr:vÈl{nuf�cg|\_l ^krw�H�aoNZ�rw\_^�nRu_bÈnpl Z��kv r:j@Z�uc�cr:v{nIgiy�\�g�\_jirLeBufZN�kl ^krw�H�aoNZ�rw\_^�nRu_bÈnpufZ�reBufZ���u�npl gil uf^>Z�rwe|y�\_^kl{npZ>��b�`�npl uf^>u_bI�kv{\feBrwnLeBufZ�Z�uf^�giu]\]nprBgDu_bInp`k�kZ�uc�c`kv rwn±d\_^��]Z�uc�cr:v v l ^km7giykr�ni\_Z�r�r:v r:Z�r:^�g|n|³h}anpoa^�e|ykjiuf^kl{ni\�gil uf^�u_bÆ\7nprBgxu_bÈgij|\_^�npl gil uf^�n\_^���b�`�npl uf^Ju_bReBufZ�Z�uf^J��\�giy�n7� Ì }�Ê �c}�Êf¾a}k½fËc}�½k} Ì ¾w��\_^��>\_v{npu]¼arwehgil uf^������
0 tfr:^]l bÈgiykr�gqzxu7\_�k�kjiu�\fe|ykrwnR��r:v u�zPykr:v �$l ^]giykr��crwnpl mf^$�kjiuceBrwnin:}f��u_giy$�kjirwnpr:^�guf^krxl Z���ufjpg|\_^�gI�cj|\�zL��\fe|µ£�Èl gIl{n�tfr:jio��cl Ã$eB`kv gIgiu�r:^�np`kjir@giy�\�gIl ^7giykrxZ�uc�cr:v v l ^km�kjiuceBrwninD±�r:l giykr:jxeBufZ���u�npl gil uf^�\_v v oNufj@l ^$\+ykl r:j|\_j|e|ykl{e:\_vcz�\�ok³�npufZ�r��crwnpl jirw��npocnq�gir:Z��kjiuf��r:jpgil rwnL±dnp`�e|y$\fnI��uf`k^��crw�c^krwnin:}fjir:tfr:j|npl �kl v l gqof}f�crw\f�cv uce|µ���b�jir:r:^krwnin:}�v l tfrB�^krwnin:}�rBg|e_� ³]��r7�kjirwnpr:jitfrw�$b�jiufZ*uf^krNnqgir:�Jgiu]giykr7^krBÅag�uf^krf�xÀ�ykl{nDZ�rw\_^�n�giy�\�gw}b�ufj�l ^�nqg|\_^�eBrf}fzxrDe:\_^�y�\�tfr�gqzxu+v l tfrLZ�uc�c`kv rwn:}�zLyku�nprDeBufZ���u�npl gil uf^�l{nR^kuf^c��v l tfrf�À�ykrNni\_Z�r7mfuarwn�b�ufjLgiykrHe:\fnpr+u_b@\�ykl r:j|\_j|e|ykl{e:\_v~\_�k�kjiu�\fe|y~� Â g�e:\_^
\_jijil tfr�giy�\�g\�g�\$mfl tfr:^
\_��nqgij|\fehgil uf^>v r:tfr:vÆgiykrHnpocnqgir:Zs��r:y�\�tal uf`kj�l{n�v l tfrf}��k`cg�uf^�eBrH\]^kr:zjirB��^kr:Z�r:^�gDl{n�mfl tfr:^�giykr+^kr:zs�ptal r:zD�Nu_b�giykr7npocnqgir:Z�l{nL^ku_gLv l tfrf�
Â ^�ufj|�cr:j�giu
eBuf��r�zLl giy�giykl{n+�kjiuf�kv r:ZÇgqzxuT�cl ´£r:jir:^�g7µal ^��kn�u_bLnpufv `cgil uf^�n�y�\�tfr��r:r:^P\f�cuf�cgirw�È�����JÀ�ykrJµal g]u_b�jirB��^kr:Z�r:^�g'��eBufZ���u�npl gil uf^ÁZ�rwe|y�\_^kl{npZ]nHl{nHjirB�nqgijil{ehgirw�È�HÀ�ykl{n�Z�rw\_^�n�giy�\�g�giykr]eBufZ���u�npl gil uf^²u_b�Z�uc�c`kv rwn�ufj�giykr�jirB��^kr:Z�r:^�gZN`�nqgLuf^kv o]��r+�cuf^kr�zLykr:^>npufZ�r�np��rweBl{\_vÈeBuf^��cl gil uf^�nxykufv{��\_^�������À�ykr�zxufjiµ�l{njirwnqgijil{ehgirw�$giu]npufZ�r+np��rweBl{\_v~np`k�£eBv{\fninprwn�np`�e|y>\fnxb�jir:rB��e|ykufl{eBr�^krBg|n7� Ì ����}cZ]\_jiµfrw�mfj|\_�ky�n�� Ê #:��}cZ�uc�c`kv rwnLnpoa^�e|ykjiuf^kl{nprw�$�ao$Z�rw\_^�nxu_b�±�jirwnqgijil{ehgirw��³�Z�rwnini\_mfr���\fninq�l ^km
� ½ Ì �Æufj+±�jirwnqgijil{ehgirw��³xjirwnpuf`kj|eBr�npy�\_jil ^km>� Ì Êa}�ÊfÊw���
-Du�zxr:tfr:jw}al ^>��u_giyTe:\fnprwn�giykr+Z�uc�cr:v v l ^km]��u�zxr:j�l{nD�crweBjirw\fnprw�È�

  -Dl mfy>v r:tfr:v�1IrBgijilÈ^krBg|nD\_�k�kjiu�\fe|y~��-Dl mfy>v r:tfr:v�1IrBgijilÈ^krBg|n:}�\_^���3�ufv uf`kjirw� 1IrBgijil^krBg|n²� Ê_½���\fn]\���\_jpgil{eB`kv{\_j$e:\fnprf}�\_jil{npr>\fn$\�tfr:jioÁ`�nprBb�`kvLgiuaufvLb�ufj]Z�uc�cr:v v l ^kmeBufZ��kv rBÅNnpocnqgir:Z]n�l ^NzLykl{e|y��cl ´£r:jir:^�gReBufZ���uf^kr:^�g|n�y�\�tfrx\_^�\_v ufmfuf`�nÈ��r:y�\�tal uf`kjw�
��^kr�u_b@giykr�Z]\_l ^�\f�ct�\_^�g|\_mfrwn�u_b@giykl{n+eBv{\fnin�u_b�^krBg|n�l{n�giykr]eBufZ���\fehgi^krwnin�\_^��giykr7eBv{\_jil gqo$u_b�giykr�Z�uc�cr:v{nLmfr:^kr:j|\�girw�²� #a}�Ê,+c}k�aÊa} Ì #�} Ì �c} Ì �k}�Ê Ì ���
-Du�zxr:tfr:jw}�`�np`�\_v v of}agiykr:o]�kjirwnpr:^�gxgiykr+�cj|\�zL��\fe|µ�u_b~giykr+�cl Ã$eB`kv gqo]giu�e:\_jijio�uf`cggiykr7\_^�\_v ocnpl{n�u_b��kjiuf��r:jpgil rwn:�

  ����.qrwehg ��jil r:^�girw��± ����³Æ\_^��HYDjpgil ��eBl{\_v Â ^�gir:v v l mfr:^�eBr+±dY Â ³�\_�k�kjiu�\fe|ykrwn:�~Y v u_gIu_bzxufjiµJjir:v{\�girw�>giu�giykrN`�nprHu_b
1IrBgijil�^krBg|n�l ^²Z]\_^a`cbd\fehgi`kjil ^km�npocnqgir:Z]n�y�\fnDgijil rw�giu�rBÅagir:^�� giykr²e:\_��\feBl gqo�u_b 1IrBgijilL^krBg|n�b�ufj�giykr
Z�uc�cr:v v l ^km�u_b�npocnqgir:Z]n]zLl giygiykrTe:\_��\feBl gqo�u_b�Y Â girwe|yk^kl{��`krwnNb�ufjHgiykrJjirw\fnpuf^kl ^km�\_��uf`cg��kjiuf��r:jpgil rwn:� YDv{npuykr:jir��cl ´£r:jir:^�gL\_�k�kjiu�\fe|ykrwnRy�\�tfrD��r:r:^J\f�cuf�cgirw�È� Â ^JnpufZ�r���\_��r:j|n�� Ì +c}k¾w�~npufZ�rr:v r:Z�r:^�g|nLu_bIY Â \_jir�`�nprw��giu�l Z��kv r:Z�r:^�g�\_^��>eBuf^�gijiufv�giykr"1IrBgijilÈ^krBgw�
�Dgiykr:jx��\_��r:j|n:}£� � Ì }a½f½c}a½�Êa}a��½���}a`�npr�Y Â r:v r:Z�r:^�g|n@giuNl Z��kv r:Z�r:^�gxgiykr 1IrBgijil�^krBg± giufµfr:^�n�ufj��kv{\feBrwnx\fnRb�j|\_Z�rwnx\_^��Hgij|\_^�npl gil uf^�nx\fn@ji`kv rwn:}fb�ufjxl ^�nqg|\_^�eBr�³h}a\_^��]`�npr
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giykr�npr:Z]\_^�gil{e:nRu_b£giykrD`k^��cr:jiv oal ^km%1IrBgijilk^krBg@b�ufj�npl ZN`kv{\�gil uf^$\_^���eBuf^�gijiufvku_b£giykrnpocnqgir:Z>�

À�ykr�`�npr�u_bÆuf^kr�u_bÈgiykrwnpr�\_�k�kjiu�\fe|ykrwn@�cuarwn�^ku_g�rBÅkeBv `��crDgiykr�`�npr�u_bÆ\_^ku_giykr:jw�RÉkufjl ^�nqg|\_^�eBrf}~zxr�e:\_^�\f�cuf�cg+��u_giy�\�ykl r:j|\_j|e|ykl{e:\_vR\_�k�kjiu�\fe|y � Ê ����\_^���\>eBufZ���u�npl gil uf^�\_v\_�k�kjiu�\fe|y²� +��Æl ^Jufj|�cr:j�giu�uf�cg|\_l ^>\ 3�ufv uf`kjirw� 1IrBgijilÈ^krBgDZ�uc�cr:v��
	x`cgw}Ruf^�eBr$zxr$y�\�tfr]uf�cg|\_l ^krw��\�1IrBgijil�^krBgHZ�uc�cr:v@b�ufj7giykrJnpocnqgir:Z zxr$z�\_^�g7giu�crw\_v�zLl giy~}azLy�\�g�µal ^��knxu_b�1IrBgijil�^krBg��kjiuf��r:jpgil rwnx\_jirDl ^�gir:jirwnqgil ^km7b�ufjxuf`kjxZ�uc�cr:v�� �~rBg`�n�r:^a`kZ�r:j|\�girHnpufZ�rHl Z���ufjpg|\_^�g���r:y�\�tal ufj|\_vÆ�kjiuf��r:jpgil rwn:� Â g�l{n�l Z���ufjpg|\_^�g�giuJ^ku_gil{eBrgiy�\�gDnpufZ�r�u_bÆgiykr�b�ufv v u�zLl ^km��kjiuf��r:jpgil rwn�\_jir�jir:v{\�girw�È�Ruf^kr��kjiuf��r:jpgqo$e:\_^J��r7�crw�c`�eBrw�b�jiufZ�u_giykr:j|n:�
 ���¤|ªf©|¢kªfB¨ « ¨ ®�¦ ��ÉkjiufZ giykr�Z�uc�cr:v���ufl ^�g>u_b7tal r:z+}Dgiykl{n��kjiuf��r:jpgqoPrwnqg|\_�kv l{npykrwnl bD\>mfl tfr:^°±�tfrwehgiufjh³�Z]\_jiµal ^km>l{n7jirw\fe|y�\_�kv rHb�jiufZ¹giykr$l ^kl gil{\_v�Z]\_jiµal ^km���ÉkjiufZgiykrNjirw\_v�npocnqgir:Z(��ufl ^�g�u_bRtal r:z+}�giykl{n��kjiuf��r:jpgqo�l{n�\_�kv r+giu�l ^cb�ufjiZ(l b�\$npocnqgir:Znqg|\�girTl{n�jirw\fe|y�\_�kv r�b�jiufZ�giykrTl ^kl gil{\_v�eBuf^c��mf`kj|\�gil uf^~�°À�ykl{n]�kjiuf��r:jpgqoÁe:\_^P��r`�nprw�>giuJ\_^�npzxr:j���`krwnqgil uf^�n�u_bRgiykrNb�ufv v u�zLl ^km]gqoa��rwn:� Â n�l g���u�ninpl �kv r7giu�jirw\fe|y
\nqg|\�gir�zLykr:jir�Z]\fe|ykl ^kr � l{nx�kjiuceBrwninpl ^km+gqzxu7��\_jpg|n�zLykl v r�jiuf��u_g � l{nx�k`�npo]\_^��Z]\fe|ykl ^kr ���Rl{n+b�jir:r�� Â n+l gN��u�ninpl �kv r�giuTjirw\fe|y�\Tnqg|\�gir]l ^�zLykl{e|y��k`c´£r:j
�Çl{nb�`kv v��>À�ykrL\_^�npzxr:j|nÆgiu+\�nprBg@u_b�zxr:v v ���crB��^krw�H��`krwnqgil uf^�nRe:\_^N��rL`�nprw�Nl ^�ufj|�cr:j�giurwnqg|\_�kv l{npyT\�eBufjijirwehgLnpocnqgir:Zs�crwnpl mf^~� �Du_gil{eBr�giy�\�gDl bq}cb�ufjDl ^�nqg|\_^�eBrf}agiykr7\_^�npzxr:jgiu+giykrDv{\fnqgx��`krwnqgil uf^�l{n�� �N}_giykr��crwnpl mf^kr:j�e:\_^$�crweBl{�crDzLykrBgiykr:j@giu+`�npr�\+�k`c´£r:jzLl giy�v rwnin+e:\_��\feBl gqof}ÈzLykl{e|y�e:\_^�l ^��cr:rw��Z]\_µfrNgiykr$npocnqgir:Z¹v rwnin�rBÅc��r:^�npl tfrf�]YnprweBuf^��7jir:v{\�girw�7�kjiuf��r:jpgqo�l{n ©|¶ &�¤B¸iªfB¨ « ¨ ®�¦ �@ÉkjiufZ�giykr#1IrBgijila^krBgR��ufl ^�gIu_b�tal r:z+}�l grwnqg|\_�kv l{npykrwn~l b�\DZ]\_jiµal ^kmDl{n~jirw\fe|y�\_�kv r�npuLgiy�\�gIl g�l{nÆmfjirw\�gir:j~ufjÆrw��`�\_vfgiu�\_^ku_giykr:jmfl tfr:^>Z]\_jiµal ^km���ÉkjiufZ�giykl{nDµal ^��>u_bR�kjiuf��r:jpgqof}kZ�ufjir+��\_jpgil{\_v~l ^cb�ufjiZ]\�gil uf^Te:\_^��rHuf�cg|\_l ^krw�  È�k`cg�giykl{n�l ^cb�ufjiZ]\�gil uf^
e:\_^²��rN`�nprw�
l ^�\_^²\_^�\_v ufmfuf`�nLz�\�o>\fn�l{ngiykr7e:\fnpr�u_b�jirw\fe|y�\_�kl v l gqo]�kjiuf��r:jpgil rwn:�
 ���¶�¬c· *f¤ *�·£¤h§|§ �(À�ykl{n>�kjiuf��r:jpgqo°l{n>\_�kv r�giu rwnqg|\_�kv l{npy l bNgiykr�^a`kZN��r:jTu_b7giu_�µfr:^�n]l ^F\�mfl tfr:^ �kv{\feBrTl{n�\_v z�\�ocn�npZ]\_v v r:j$ufj]rw��`�\_vLgiu \�mfl tfr:^PeBuf^�nqg|\_^�g �±�µ�����uf`k^��crw�c^krwnin|³h� ¿ np`�\_v v of}�l ^�ÉI»²¼]�cufZ]\_l ^�n:}a\_^��]`�npl ^km+giykr���u�ninpl �kv rDZ�rw\_^c�l ^km�n�u_b�\$�kv{\feBrH\fn�nqg|\�girw�
�kjir:tal uf`�npv of}£\_v vÆgiykrN�kv{\feBrwn�ZN`�nqg���rH��uf`k^��crw�È�+¼au�}l b�l ^ giykr
\_^�\_v ocnpl{nHu_b�giykr�1IrBgijil�^krBg$Z�uc�cr:vDzxr>jirw\_v l �:r�giy�\�g�\��kv{\feBr>l{n]^ku_g��uf`k^��crw�È}£giykrNZ�uc�cr:vIl{n:}£��r:jiy�\_��n:}£l ^�eBufjijirwehgw��-Du�zxr:tfr:jw}�l b@giykrNZ�uc�cr:vIl{n�eBufjp�jirwehgI\_^��N\D�kv{\feBr�l{n��crBgirwehgirw�7`k^a��uf`k^��crw�È}fnpufZ�r@u�tfr:jpÄ�u�z��kjiuf�kv r:Z]nÆZ]\�o+\_jil{nprf�Y�jir:v{\�girw���kjiuf��r:jpgqo$l{n §:ª � ¤B·£¤h§|§ ± Ì ����uf`k^��crw�c^krwnin|³h�
 ���¤'&�¤B¸|§h¨dB¨ « ¨ ®�¦ � � ykr:^Htfr:jil ��rw�È}wgiykl{nI�kjiuf��r:jpgqo�rwnqg|\_�kv l{npykrwn~giy�\�gIgiykrxl ^kl gil{\_vcnqg|\�gire:\_^ ��r�jirw\fe|ykrw�Pb�jiufZ4rw\fe|y jirw\fe|y�\_�kv r²nqg|\�girf� Â ^Fgiykr�\_�k�kv l{e:\�gil uf^ �cufZ]\_l ^eBuf^�npl{�cr:jirw�Hgiykl{n��kjiuf��r:jpgqoHZ�rw\_^�nRgiy�\�gxrw\fe|y]��u�ninpl �kv rDr:jijiuf^kr:uf`�n@npl gi`�\�gil uf^]y�\fn��r:r:^7eBuf^�npl{�cr:jirw���ao�Z�rw\_^�n~u_bcnpufZ�rRr:jijiufjÈjirweBu�tfr:jioDnqgij|\�gir:mfof�ÆÀ�ykrwnprRr:jijiuf^kr:uf`�nnpl gi`�\�gil uf^�n�l ^�eBv `��cr�giykr$e:\fnpr�u_bLnpocnqgir:Z �crw\f�cv uce|µcn+\_^��
giykr$e:\fnpr�u_b�jirwnpuf`kj|eBrbd\_l v `kjirwn:�
 �	H¤|ª�*a« ¶w©�� � ¸i¤|¤B·£¤h§|§�
�« ¨,&�¤B·£¤h§|§ �IÀ�ykrwnpr@�kjiuf��r:jpgil rwnÆzLl v v���r�eBufZ�Z�r:^�girw�+l ^N\DZ�ufjir�crBg|\_l v rw�Jz�\�o]l ^Tnprwehgil uf^TÊ,+k� ½k� ½k�
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Y�nLl gDy�\fnD\_v jirw\f�co]��r:r:^>l ^�gi`kl gil tfr:v oJnpyku�zL^J�ao$Z�rw\_^�nLu_bÆgiykr7Z�uc�cr:v{n�u_bReBufZ���u_�^kr:^�g|nIl ^]\_^HÉI»²¼£} 1IrBgijila^krBg|nRy�\�tfr�\_v{npu���r:r:^�`�nprw�7b�ufj�giykrL��r:jpb�ufjiZ]\_^�eBrxr:t�\_v `�\�gil uf^�nu_b�ÉI»²¼£�ÈÀÆu>�cu$giy�\�gw}£giykrN^ku_gil uf^²u_bRgil Z�rHy�\fn���r:r:^�\f�k�crw�Tgiu$giykr 1IrBgijilÆ^krBg�Z�uc�a�r:v{n:� Â ^�gijiuc�c`�eBl ^km�gil Z�rDeBuf^�nqgij|\_l ^�nIl{nR^krweBrwnini\_jio+l bÈzxrLz�\_^�gIgiu7eBuf^�npl{�cr:jR��r:jpb�ufjiZ]\_^�eBrr:t�\_v `�\�gil uf^�n�ufjLnie|ykrw�c`kv l ^km�u_bIjirw\_v£gil Z�r7eBuf^�gijiufv£�kjiuf�kv r:Z]n:�
¿ np`�\_v v of}_gil Z�r�y�\fnI��r:r:^�l ^�gijiuc�c`�eBrw�Nl ^Huf^kr�u_b�gqzxu+�cl ´£r:jir:^�gRz�\�ocn:�~r:l giykr:j@\fninpuceBl �\�girw��giu��kv{\feBrwnÆufj~giuDgij|\_^�npl gil uf^�n:��À�ykrxnprweBuf^��+z�\�o�l{nÆZ�ufjir�^�\�gi`kj|\_v�npl ^�eBr@gij|\_^�npl gil uf^�n`�np`�\_v v o]Z�uc�cr:vÈnpocnqgir:Z�\fehgil tal gil rwn�±�zLykl{e|y�^kr:rw��npufZ�r�gil Z�r�giuH��r�rBÅcrweB`cgirw��³h� Â ^$giykl{n\_�k�kjiu�\fe|y~}wgil Z�r�l{nReBuf^�npl{�cr:jirw�7\fn�b�ufv v u�zDn:�~\�gij|\_^�npl gil uf^He:\_^7��jir�npufZ�rxgil Z�rL\�b gir:jIl gRl{nr:^�\_�kv rw�]z+� jw� gw��giykr�^a`kZN��r:jxu_bÈgiufµfr:^�n@l ^$l g|nxl ^k�k`cgx�kv{\feBrwn:�RÀ�ykl{n@gil Z�r�e:\_^$��r�r:l giykr:j�crBgir:jiZ�l ^kl{nqgil{e_} ®�¨ ¯]¤ * �L¤B®�¸h¨x·£¤B®d§ }£ufj�j|\_^��cufZ>} §h®�¶w©|¢kª�§h®�¨d©
�L¤B®�¸h¨x·£¤B®d§ ±dnpr:rJ� �f�k}ÈËc} ���b�ufjD\�eBv rw\_jLl ^�gijiuc�c`�ehgil uf^�giuHgiykrwnpr7eBuf^�eBr:�cg|n|³h�
Â ^�ÉI»²¼��cufZ]\_l ^�n�giykr$�cl ´£r:jir:^�gN��`�\_^�gil g|\�gil tfr�Z�rw\fnp`kjirwn�giy�\�gNe:\_^���r$uf�cg|\_l ^krw�b�jiufZ giykr�1IrBgijilL^krBg$Z�uc�cr:vDy�\�tfr>np��rweBl ��eT\_^��PeBv rw\_j�Z�rw\_^kl ^km�n:�>�kjiuf��\_�kl v l gqoÁu_b+\jirwnpuf`kj|eBrNgiuT��r]^kuf^c���k`�npof}ÆZ�rw\_^�^a`kZN��r:j7u_b���\_jpg|n�l ^�\>Z]\fe|ykl ^kr]ufj+�k`c´£r:jw}ÆZ�rw\_^z�\_l gil ^km$gil Z�rHu_b���\_jpg|n�l ^²\_^²l ^k�k`cg��k`c´£r:jw}È�kjiuc�c`�ehgil uf^
j|\�girwn�u_b���\_jpg|n:}�Z�rw\_^
gil Z�ru_b���\_jpg|n�l ^>l ^c���kjiuceBrwnin�nqg|\�girwn:}krBg|e_�
Â ^$giykl{n�e|y�\_�cgir:j�zxr�\_jirDmfufl ^km+giu�eBuf^�eBr:^�gij|\�girDuf^]giykr���`�\_v l g|\�gil tfr�\_^�\_v ocnpl{n�`�npl ^kmnqgiji`�ehgi`kj|\_vÈZ�rBgiykuc�kn:�

576$8�� ; STA � ? �HX V����>=RENV���Q
Â ^²giykl{n+nprwehgil uf^�zxr]\_jirHmfufl ^km$giu>�kjirwnpr:^�g+\J��\_jpgil{eB`kv{\_j+\_�k�kjiu�\fe|yTgiuJgiykr]�crwnpl mf^kl ^km\_^��TeBuf^�gijiufvÆu_b�ÉI»²¼>`�npl ^km 1IrBgijilÆ^krBg|n:��Y�n�nqg|\�girw�Tl ^�¼arwehgil uf^�Ê,+k� Ì Z]\_^ao>�cl ´£r:jir:^�g\_�k�kjiu�\fe|ykrwn+y�\�tfr$��r:r:^ \f�cuf�cgirw�È��À�ykr�jirw\f�cr:jNl{nNjirBb�r:jijirw��giu
giykr�v l gir:j|\�gi`kjirJeBl girw�l ^°giykl{nJe|y�\_�cgir:j$b�ufj>\ÁeBufZ��kjir:ykr:^�npl tfr²nqgi`��coPu_b+giykr��cl ´£r:jir:^�g>\_�k�kjiu�\fe|ykrwn:� À�ykr�kjirwnpr:^�g|\�gil uf^$u_b~giykr�Z�rBgiykuc�$l{n�e:\_jijil rw�]uf`cg�l ^>\_^�l ^�gi`kl gil tfr�z�\�oHb�ufv v u�zLl ^kmH\Hnpl Z��kv rrBÅk\_Z��kv rf�RY b�ufjiZ]\_vÈ�kjirwnpr:^�g|\�gil uf^>e:\_^J��r�b�uf`k^��Jl ^�� ÌfÌ ���À�ykl{nx¼arwehgil uf^�l{n@ufjim�\_^kl{nprw�N\fnIb�ufv v u�zDn:�IÉ�l j|nqgw}fzxrLl ^�gijiuc�c`�eBr�giykrD�kv{\feBr �wgij|\_^�npl gil uf^Z�uc�cr:v�eBufjijirwnp��uf^��cl ^km�giu+giykr�npocnqgir:Z�l ^�É�l mf`kjir�Ê,+k� Ê! �\�b gir:j@giy�\�gxzxrD�kjirwnpr:^�g�yku�z°\_^rw��`kl t�\_v r:^�g�Z�uc�cr:v~e:\_^J��r�uf�cg|\_l ^krw�$l ^T\_^J\_`cgiufZ]\�gil{e�z�\�o  ���^�\_v v of}cl gLl{nLnpyku�zL^�yku�zgiykr�nqgiji`�ehgi`kj|\_v£\_^�\_v ocnpl{n@u_b~giykr 1IrBgijil�^krBgLe:\_^���r�`�nprw�]giuNrwnqg|\_�kv l{npyJ\NeBuf^�gijiufv���ufv l{eBob�ufjD�crw\f�cv uce|µ$�kjir:tfr:^�gil uf^�l ^>ufj|�cr:jxgiu]r:^�np`kjir+\Hmfuauc����r:y�\�tal uf`kjw�
�	��
��
�� ������������������������������ "!���#$���% ��&�� ('(#*)%',+-+. 	/0�1�*��+

�~rBg�`�n�eBuf^�npl{�cr:jDgiykrHZ�uc�cr:v�l ^�É�l mf`kjirHÊ,+k� �_��\]uf^�eBrN\_m�\_l ^~� Â ^
giykrHe:\fnprNzxrH\_jir7^ku_gl ^�gir:jirwnqgirw�]l ^$��r:jpb�ufjiZ]\_^�eBrDr:t�\_v `�\�gil uf^�n@zxr�e:\_^$Z�uc�cr:v�rw\fe|y$\fehgil uf^$�ao�Z�rw\_^�n@u_b�\_^l Z�Z�rw�cl{\�gir$gij|\_^�npl gil uf^~�²À�ykl{nHe|y�\_^kmfr�\_v v u�zDn+`�n7giu²uf�cg|\_l ^Á\²npl Z��kv r:jNZ�uc�cr:v���Ékufjl ^�nqg|\_^�eBrf}�v rBg�`�n�eBuf^�npl{�cr:j@giykrDmfr:^kr:j|\_vkZ�uc�cr:v�u_b~\+jir:v l{\_�kv rLZ]\fe|ykl ^krDu_b£giykrD��mf`kjirf� Â bzxr�\_�k�kv oN\�jirw�c`�ehgil uf^Hji`kv rf}�giykr���\�giy����
� � �%2�� � ����� l ^Ngiykrx��mf`kjir�e:\_^H��r�jir:�kv{\feBrw��ao�\�`k^kl{��`kr��kv{\feBrf}kuf�cg|\_l ^kl ^km]\_^Jrw��`kl t�\_v r:^�gDZ�uc�cr:v � �@À�ykl{nD\_�k�kjiu�\fe|y$zLl v v~��r+`�nprw�
3�46587%9;:=<>?;@BA6C=?%D�EGFBH IKJ D=L,FBM89;:NE$>9;O"?$?%PK:=J Q;FBH ?%D=7%?*A*?*OR:=>SE�>T8?%7%J 5 U,A6CVF�EWIKJ D=XR9B58?%PK:=J Q;FBH ?%D=7%?;Y

Z ?%<?;@=FB>[J E\A6J H H8M8?]>SEGF�E?%X^H F�E?%<�@KA*?,FB<?_J D`E?%<?%>SE?%X^J D1H J Q`?%D=?%>>[T=<9;T8?%<SEJ ?%>�Y�a[C=?%Db@=J D1EC=J >*7�FB>?_EC=?
E<GFBD=>S5 9;<O1F�EJ 9;DcO1FBJ D`EGFBJ D=>_EC=?RH J Q`?%D=?%>>]9B5\M89BECdO"9KX=?%H >�e*EC=?R9;<J L;J DVFBH�9;D=?�FBD=X�EC=?�E<GFBD=>S5 9;<O"?%X
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É�l mf`kjir�Ê,+k� +k��À�ykr�Z�uc�cr:v{n�u_bÆ�kjiuceBrwnin@�kv{\_^�n�b�ufj�gqzxu7gqoa��rwn�u_bÆ��\_jpg|n@giuN��r��kjiuceBrwninprw�l ^�giykr7npocnqgir:Z*l ^TÉ�l mf`kjir7Ê,+k� Êc�

l ^>giykr+b�ufv v u�zLl ^km��xYD^��È}£npl ^�eBr7uf^kv o�uf^kr+µal ^��>u_bIgij|\_^�npl gil uf^�nLzLl v vÆ��rNeBuf^�npl{�cr:jirw�È}�\_v vgiykr�gij|\_^�npl gil uf^�nxzLl v v~��r7�cj|\�zL^>\fn�zLykl gir+jirwehg|\_^kmfv rwn:�
�~rBgH`�nNeBuf^�npl{�cr:j+giykr�Z]\_^a`cbd\fehgi`kjil ^km
eBr:v vxnpyku�zL^�l ^ É�l mf`kjir�Ê,+k� Ê�giy�\�gHz�\fn7�crB�nieBjil ��rw�
l ^�¼arwehgil uf^�Ê,+k� Ì � 0 \fe|y
��\_jpg+��r:v uf^km�n�giuT\J�cl ´£r:jir:^�g+��\_jpg�gqoa��rf��À�ykrHgqoa��ru_b7giykr���\_jpg>rwnqg|\_�kv l{npykrwn�giykr�eBufjijirwehg>nprw��`kr:^�eBrwnJu_bNuf��r:j|\�gil uf^�n:� Â ^�\Á��j|nqgTnqgir:�~}giykrwnpr�nprw��`kr:^�eBrwnN\_jir$rwnqg|\_�kv l{npykrw��l ^�gir:jiZ]nNu_b�gij|\_^�nqb�ufjiZ]\�gil uf^�n�giu²��rJe:\_jijil rw��uf`cguf^���\_jpg|n:� 3�uf^�npl{�cr:jil ^kmJgiykr$eBr:v v�}Ægiykrwnpr$nprw��`kr:^�eBrwn+u_b�uf��r:j|\�gil uf^�n+\_jirHgij|\_^�nqb�ufjiZ�rw�l ^�giu�nprw��`kr:^�eBrwn�u_b���\_l j|n�� ¸i¤h§:¶�¬c¸i©|¤���¶i¥�¤B¸iª�®�¨d¶�· ��zLykl{e|y�rwnqg|\_�kv l{npy~}�b�ufj�rw\fe|y�uf��r:j|\�gil uf^~}giykr+jirwnpuf`kj|eBr�zLykr:jir�giykr7uf��r:j|\�gil uf^Jy�\fn�giu]��rNe:\_jijil rw��uf`cgw� 0 \fe|yJ��\_jpgLgqoa��rNe:\_^>��rZ�uc�cr:v v rw���ao²Z�rw\_^�n+u_bD\_^�\feBoceBv l{e�mfj|\_�ky~�JÉ�l mf`kjir�Ê,+k� +>jir:�kjirwnpr:^�g|n�giykr$uf��r:j|\�gil uf^mfj|\_�ky�nLeBufjijirwnp��uf^��cl ^kmNgiu�gqzxu$�cl ´£r:jir:^�gD�kjiuceBrwnin��kv{\_^�n:� 1R\_jpg|n�u_b�gqoa��r�� Ì y�\�tfr�giu��rD�kjiuceBrwninprw�N��j|nqg@r:l giykr:j�l ^]Z]\fe|ykl ^kr � Ì ufj���½k}�\_^��Hgiykr:^]l ^]Z]\fe|ykl ^kr �[Êc��1R\_jpg|nu_b~gqoa��r��[ÊNy�\�tfrDgiu�tal{npl gLZ]\fe|ykl ^kr��[ÊN\_^��$giykr:^JZ]\fe|ykl ^kr.� Ì �@¼al ^�eBr���\_jpg|nxZN`�nqg��r+v u�\f�crw��±�`k^kv u�\f�crw��³�l ^�giu
± b�jiufZ$³�giykr7npocnqgir:Z>}krw\fe|y>�kjiuceBrwnin��kv{\_^>^kr:rw�knLZ�ufjir�l ^c�b�ufjiZ]\�gil uf^Ngiy�\_^HgiykrLuf��r:j|\�gil uf^Hmfj|\_�ky~�R¼au�}f\��kjiuceBrwninI�kv{\_^�ZN`�nqg@��rDeBufZ��kv rBgirw�HzLl giygqzxuHnprBg|n:�RÀ�ykr���j|nqg�uf^kr�jir:�kjirwnpr:^�g|n@giykr�npocnqgir:Z�\fehgil uf^�n@giy�\�g�v u�\f�$��\_jpg|n�u_b~giykr�eBufjp�jirwnp��uf^��cl ^kmHgqoa��r+l ^�giuHgiykrNnpocnqgir:Z>�@À�ykr7nprweBuf^��JnprBgDjir:�kjirwnpr:^�g|nxgiykr7npocnqgir:Zs\fehgil uf^�ngiy�\�g�`k^kv u�\f����\_jpg|n@u_bÈgiykr�eBufjijirwnp��uf^��cl ^km�gqoa��rDb�jiufZ2giykr�npocnqgir:Z>�R¼au�}�l ^]giykr�eBuf^�npl{�a�r:jirw�>rBÅk\_Z��kv rf}�zxrN�crB��^kr�� Ì �
	�� Ì�� � Ì�� � Ì� zLykr:jir�� Ì ����������� ��� � � Ì ��� �������\_^����[Ê ��	��7Ê � �aÊ � �+Ê  zLykr:jir��aÊ������������ ��� � �+Ê ��� ���������
0 \fe|yJ�kjiuceBrwnin��kv{\_^>Z�uc�cr:v~y�\fnD\_^Jl ^kl gil{\_vÆ^kuc�cr������ �+±d\fnDnpyku�zL^Jl ^
É�l mf`kjir7Ê,+k� +�³giy�\�gDZ�uc�cr:v{nxgiykr7j|\�z nqg|\�gir+u_bI��\_jpg|n:�RÀ�ykr+u_giykr:jL^kuc�crwnDeBufjijirwnp��uf^��]giu�giykr+v{\_��r:v~u_bgiykr�gij|\_^�nqb�ufjiZ]\�gil uf^$jirwnpuf`kj|eBrwn�giykr+��\_jpgDe:\_^Jtal{npl g��c`kjil ^km�l g|nL�kjiuceBrwninpl ^km��ÉkjiufZ \²�kjiuceBrwnin7��ufl ^�g�u_bDtal r:z+}@v rBg�`�n�npyku�z�yku�z�giykrJ�kjiuceBrwninpl ^km
u_b���\_jpg|nNu_bgqoa��rJÊ>l{nHe:\_jijil rw��uf`cgw�
À�ykrJnprw��`kr:^�eBr$u_bDnqgir:��n+giy�\�gHuf^kr$��\_jpgNu_b�giykl{n7gqoa��r�ZN`�nqgb�ufv v u�z�l{nN\fn�b�ufv v u�zDn:�>À�ykr$��\_jpgNl{n7ykr:v{���ao²giykr$jiuf��u_gw}�v u�\f�crw��l ^�giu
Z]\fe|ykl ^kr �[Êc}ykr:v{��uf^�eBr�\_m�\_l ^��aoHgiykrDjiuf��u_gw}�v u�\f�crw��l ^�giu7Z]\fe|ykl ^kr � Ì }fykr:v{�$\�giykl j|�Hgil Z�r��aoHgiykrjiuf��u_g@\_^��H��^�\_v v oN`k^kv u�\f�crw�Nb�jiufZ giykr�npocnqgir:Z>�IÀ�ykrwnpr��cl ´£r:jir:^�g�nqg|\�girwn@\_jirLZ�uc�cr:v v rw�l ^Á��mf`kjir>Ê,+k� #w���Á�ao�Z�rw\_^�nHu_bDgiykr�giykl{e|µ��kv{\feBrwn:�ÁY*�kv{\feBr�����±�Êf³$±de:\_v v rw��giykr ¨ *a« ¤§h®�ª�®�¤@¥£« ªf©|¤ ³�y�\fnx��r:r:^J\f�k�crw�]l ^�ufj|�cr:j@giuHl ^�gijiuc�c`�eBr�\7^ku_gil uf^�u_b~jir:��rBgil gil tfr��kjiuceBrwnin:}Z�uc�cr:v v l ^km�giykrNjir:��rBgil gil tfr+^�\�gi`kjir7u_bIgiykr7�kjiuceBrwninpl ^km�u_b@�cl ´£r:jir:^�g���\_jpg|nLu_bIgiykrNni\_Z�rgqoa��rf�°À�ykrTl ^kl gil{\_vDZ]\_jiµal ^km�u_b�giykl{n��kv{\feBrTrwnqg|\_�kv l{npykrwnNgiykrTZ]\�Åcl ZN`kZ�^a`kZN��r:j]u_b��\_jpg|nNu_bDgqoa��rTÊTgiy�\�g]\_jirJ\_v v u�zxrw��giu���r>eBuf^�eB`kjijir:^�giv o��kjiuceBrwninprw��l ^ giykr>npocnqgir:Z>�

�Du_gil{eBr7giy�\�g�l bRgiykrHl ^kl gil{\_v�Z]\_jiµal ^km]l{n��kl m�r:^kuf`kmfyÁ±d\fn�l ^TgiykrNrBÅk\_Z��kv rHeBuf^�npl{�cr:jirw�È}
9;D=?;Y
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b�ufj@l ^�nqg|\_^�eBr�³h}fgiykl{n@l{�cv rD�kv{\feBrD��rweBufZ�rwnRl Z��kv l{eBl g ����}a\_^��Hy�\fn@^ku+rB´£rwehgxl ^�giykrDZ�uc�cr:v��r:y�\�tal uf`kjw�À�ykr�gij|\_^�npl gil uf^�n�l ^�giykl{n+��mf`kjir�Z�uc�cr:vRgiykr$npocnqgir:Z \fehgil uf^�n�giy�\�gNe:\_jijioTuf`cg+giykrnqg|\�girJe|y�\_^kmfrwn+u_bLgiykl{n7gqoa��r�u_bD��\_jpg|n:�²À�ykr�^krBg���r:v uf^km�n+giu
giykrJeBv{\fnin7u_bLgiykr�� � �l ^°� Ì Êw��\_^��È}Ærwninpr:^�gil{\_v v of}~l{n�giykr$ni\_Z�r]\fn+\�� ¶f$§h¬�B·£¤B® l ^ � Ì Ë���� Â ^�\_^ao
e:\fnprf}~l g7l{n`�np`�\_v v o�l Z���u�nprw�Jgiy�\�g�\_v vÈgiykrHeBoceBv rwnLu_bIgiykr�� � �(±d\_^��T\_^�\_v ufmfuf`�nLeBv{\fninprwn|³�eBuf^�g|\_l ^giykr�l{�cv r�nqg|\�gir��kv{\feBrf�RÀ�ykl{nxl Z��kv l rwn�giy�\�g�^ku�eBoceBv l{eD��r:y�\�tal uf`kjxl{n�\_v v u�zxrw�]�c`kjil ^kmNgiykr�kjiuceBrwninpl ^km$u_bx\$mfl tfr:^
��\_jpgw�Luf^�eBr7giykrH�kjiuceBrwninpl ^km�u_b�\$��\_jpg�y�\fn�nqg|\_jpgirw�È}�giykrH��\_jpge:\_^k^ku_gDe|y�\_^kmfr�l g|nDnqg|\�gir+l ^c��^kl gir:v o�u_b gir:^>zLl giykuf`cgLgir:jiZ�l ^�\�gil ^km�l g|nL�kjiuceBrwninpl ^km��
�Du_gil{eBr�giy�\�gLzxr�y�\�tfr�uf^kr�u_bÆgiykrwnpr+^krBg|nxb�ufj�rw\fe|y�gqoa��r�u_b���\_jpg�giu���r��kjiuceBrwninprw�È�

-Du�zse:\_^ giykrwnpr>^krBg|n]��rTuf�cg|\_l ^krw� ��À�ykr>�kjiuceBrwnin�l{n]\fnHb�ufv v u�zDn:���~rBg$`�n]eBv{\fninpl b�ogiykrJnprBgHu_bDnpocnqgir:Z�jirwnpuf`kj|eBrwn+l ^�giuTgqzxu²eBv{\fninprwn:�Ngiyku�npr$jirwnpuf`kj|eBrwn�giy�\�gHZ]\_µfr�npufZ�rgij|\_^�nqb�ufjiZ]\�gil uf^Juf^T��\_jpg|n:}�e:\_v v rw� ¥£¸i¶w©|¤h§|§:¶�¸|§ ±�rf� m��Lv{\�giykrwn:}�Z�l v v l ^km$Z]\fe|ykl ^krwn:}�ni\�zDn:}mfjil ^��cr:j|n:}�rBg|e_� ³Ç\_^�� giyku�nprTzLykl{e|y°�cu�^ku_g]gij|\_^�nqb�ufjiZ giykr
��\_jpg|n:}�e:\_v v rw� ¢kª�· *a« ¤B¸|§±�rf� m��Ijiuf��u_g|n:}cnqgiufjirwn:}��k`c´£r:j|n:}keBuf^atfr:ofufj|n:}frBg|e_� ³h� �Du_gil{eBr�giy�\�gDnpl ^�eBr�l ^�giykr�uf��r:j|\�gil uf^mfj|\_�ky�nÈuf^kv o���\_jpg~gij|\_^�nqb�ufjiZ]\�gil uf^�nÈ\_jirRrwnqg|\_�kv l{npykrw�È}wgiykrwnpr@^kuc�crwnÆ\_jir�\_v z�\�ocn£v{\_��r:v v rw�zLl giy��kjiuceBrwninpufj|n:�-�~rBg7`�n+eBuf^�eBr:^�gij|\�girHuf^�eBr]\_m�\_l ^²uf^���\_jpg|n�u_bxgqoa��r$Êc�]Y���\_jpg+u_bgiykl{n�gqoa��rf}~uf^�eBr�v u�\f�crw�
l ^�giuJgiykr]npocnqgir:Z>}~ZN`�nqg+��r]�cjil tfr:^
giu �[Ê]b�jiufZ¹uf^krHu_bxl g|neBufjijirwnp��uf^��cl ^km²v u�\f�cl ^km�\fehgil uf^�nT±�rwnqg|\_�kv l{npykrw� �ao%�aÊf³h�F¼au�}�zxr>ZN`�nqg$eBufZ��k`cgir
\_v vgiykr���u�ninpl �kl v l gil rwn�u_bx�cjil tal ^km�giykrH��\_jpg�b�jiufZ(giykr�l ^k�k`cg�giu �[Ê]`�npl ^kmJuf^kv oTy�\_^��cv r:j|n± giykr���j|nqg�gij|\_^�nqb�ufjiZ]\�gil uf^
uf^²giykl{n���\_jpg+ZN`�nqg+��r$e:\_jijil rw�
uf`cg+l ^ �[Êf³h��Y�e:eBufj|�cl ^kmgiuNgiykr��kv{\_^�gLv{\�ofuf`cg��cr:�kl{ehgirw��l ^>É�l mf`kjir+Ê,+k� Êc}fgiykr�uf^kv o]��u�ninpl �kl v l gqo$l{n�giy�\�g�giykr���\_jpg��r²ykr:v{�°�ao � \_^��Pv u�\f�crw�Pl ^�giu��[Êc�2À�ykl{n�Z�rw\_^�n]giy�\�g>\_^Fl ^�gir:jiZ�rw�cl{\�gir²nqg|\�gir± giykr]��\_jpg+l{n+ykr:v{���ao � ³�l{n�^kr:rw�crw�È}I\_^���\_v{npuJgiykr�gij|\_^�npl gil uf^�n�Z�uc�cr:v v l ^km>giykr�Ä�u�zu_bxgiykr$��\_jpg+b�jiufZ ������� �Tgiu � \_^���b�jiufZ � giu �[Êc� Â ^�giykl{n7z�\�o
zxr$uf�cg|\_l ^�giykr��\�giy ������� ��±�Ê ��� ³ � ±�Ê ��� ³ �����[Êk±�Ê ��� ³+�[Êk±�Ê � �[Êf³Dl ^ÁÉ�l mf`kjir�Ê,+k� #w���~� �Du�z�zxr]ZN`�nqgeBuf^�npl{�cr:j+giykrJ\_j|eT±)�[Ê � � Ì ³�l ^�giykr�uf��r:j|\�gil uf^�mfj|\_�ky~�TÀ�ykr$��\_jpgNZN`�nqgN��rJ�cjil tfr:^b�jiufZ �[ÊHgiu � Ì `�npl ^km�uf^kv oJy�\_^��cv r:j|n:�DYD^��TgiykrNuf^kv oJz�\�o�u_b��cufl ^km]giy�\�g�l{n�`�npl ^km
� uf^�eBrH\_m�\_l ^~�N¼au�}�giykr���\�giy ������� �[Êk±�Ê � �[Êf³ � ±�Ê � �[Êf³ ����� Ì ±�Ê � �[Êf³+� Ì ±�Ê � �[Êf³l{n�\f�k�crw�]giuNgiykr�Z�uc�cr:v��RÉkjiufZ �[Êc}�giykr���\_jpgxZN`�nqgL��r�`k^kv u�\f�crw�È�@¼au�}azxr�ZN`�nqgx��^��\_v v~giykr7��u�ninpl �kl v l gil rwnLb�ufjDgiykr7��\_jpgDgiu$��rN�cjil tfr:^Jgiu]giykrNuf`cgi�k`cg�u_bIgiykrHnpocnqgir:Zs`�npl ^kmuf^kv o²y�\_^��cv r:j|n:�JYD^���giykr$uf^kv o²��u�ninpl �kl v l gqo²l{n+giy�\�g7giykr$��\_jpg7��r$ykr:v{��\Jgiykl j|��gil Z�r�ao�giykrJjiuf��u_gw� �Du_gil{eBr�giy�\�gHgiykl{nH�kjiuceBrwnin7ZN`�nqg���rJjir:��rw\�girw��b�ufjHrw\fe|yÁ�kjiuceBrwninpl ^kmnprw��`kr:^�eBr7g|\_µfr:^Tb�jiufZ(giykrHuf��r:j|\�gil uf^
mfj|\_�kyTu_b�rw\fe|y
��\_jpgw� Â g�l{n�\_v{npu�l Z���ufjpg|\_^�g�giu��ufl ^�g]uf`cg�giy�\�g]l ^ giykl{n��kjiuceBrwninH��u_giy giykr
npocnqgir:Z�v{\�ofuf`cg�\_^��ÁgiykrT�kjiuceBrwninH�kv{\_^�n\_jir+l ^atfufv tfrw�È� Â g�e:\_^T\_v{npu]y�\_�k��r:^>giy�\�g�npufZ�r+uf��r:j|\�gil uf^Tnprw��`kr:^�eBrwnLrwnqg|\_�kv l{npykrw�>�aogiykr$uf��r:j|\�gil uf^�mfj|\_�ky���r$^ku_gNrBÅcrweB`cg|\_�kv r$��rwe:\_`�npr]u_b�giykr�v{\�ofuf`cg7\_j|e|ykl girwehgi`kjir
±�^ku��\�giy .qufl ^kl ^km�gqzxuJZ]\fe|ykl ^krwn����]\_^�� ����rBÅcl{nqg|n:}ÈzLykr:^
giykr]\_j|e�±)��� � ���i³���r:v uf^km�ngiu$npufZ�r+uf��r:j|\�gil uf^Jmfj|\_�ky�³h�@À�ykl{n .q`�nqgil ��rwn�giykr+b�ufv v u�zLl ^km]�crB��^kl gil uf^�� ÌfÌ ���x\H�kjiuceBrwnin�kv{\_^>l{n ¤��a¤|©B¬c®�ªfB« ¤ b�ufj�\Hmfl tfr:^T\_j|e|ykl girwehgi`kjir�l bIb�ufjDrw\fe|y>\_j|e]± 	 � � � � � �  � 	 � � � � � �  ³�l ^giykrJuf��r:j|\�gil uf^�nNmfj|\_�ky�giykr:jirJrBÅcl{nqg|nH\�g�v rw\fnqg�uf^kr���\�giyÁb�jiufZ � �Hgiu � ��`�npl ^km�uf^kv oy�\_^��cv r:j|n:� Â ^
giykr]nprw��`kr:v�}£zxrHzLl v v@e:\_v v §h®�ª�®�¤�¥£« ªf©|¤h§ giykrH�kv{\feBrwn�giy�\�g+\_jirNmfr:^kr:j|\�girw��c`kjil ^km
giykl{nN�kjiuceBrwnin:}Rl ^Áufj|�cr:j7giu��cl{nqgil ^kmf`kl{npy�giykr:Z�b�jiufZ giykrJ�kv{\feBrwn+giy�\�g�Z�uc�cr:vgiykr²jirwnpuf`kj|eBr
e:\_��\feBl gqoPeBuf^�nqgij|\_l ^�g|n:}De:\_v v rw� ¸i¤h§:¶�¬c¸i©|¤h§�¥£« ªf©|¤h§ }�\_^��°zLykl{e|yFzLl v v���rl ^�gijiuc�c`�eBrw��l ^Jgiykr�b�ufv v u�zLl ^km��Yxg�giykl{n�v r:tfr:v�}�giykr�npocnqgir:ZÇjirwnpuf`kj|eBrwnLgiy�\�g+\_jirN`�nprw�Tl ^²giykrH�kjiuceBrwninpl ^km$u_b���\_jpg|n
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b)

É�l mf`kjir�Ê,+k� #a�HÀ�ykr$Z�uc�cr:v{nNeBufjijirwnp��uf^��cl ^kmJgiuTgiykr��kjiuceBrwninpl ^kmTu_b�giykr]gqzxuTgqoa��rwn7u_b��\_jpg|nx`k^��cr:j�eBuf^�npl{�cr:j|\�gil uf^~�

y�\�tfrx^ku_g@��r:r:^]eBuf^�npl{�cr:jirw�È��À�ykl{nRZ�rw\_^�n�giy�\�gRgiykrDeBuf^�nqgij|\_l ^�g|nÆgiykrLjirwnpuf`kj|eBrwn�l Z���u�npruf^²giykr]eBuf^�eB`kjijir:^�g��kjiuceBrwninpl ^kmJu_bx��\_jpg|n�y�\�tfr�nqgil v v@^ku_g+��r:r:^�eBuf^�npl{�cr:jirw�È�]¼au�}~l g7l{n^krweBrwnini\_jioDgiu�Z�uc�cr:vfgiykrwnpr�eBuf^�nqgij|\_l ^�n:� Â ^Nufj|�cr:j~giu��crw\_v�zLl giy7giykr:Z>}f\D�kv{\feBr�l{n�\f�k�crw�b�ufj�rw\fe|yTnpocnqgir:Z(jirwnpuf`kj|eBrf��uf^kr7�kv{\feBr+b�ufj�rw\fe|yTZ]\fe|ykl ^krf}�zLyku�npr7l ^kl gil{\_v�Z]\_jiµal ^km]l{nrw��`�\_v£giuHgiykr7^a`kZN��r:jLu_bI��\_jpg|nxgiy�\�gLgiykr+Z]\fe|ykl ^kr+e:\_^>�kjiuceBrwnin�eBuf^�eB`kjijir:^�giv of}k\_^��J\�kv{\feBrxb�ufjRgiykrLjiuf��u_gw}fzLyku�npr�l ^kl gil{\_vkZ]\_jiµal ^km�l{nRrw��`�\_vcgiu+uf^kr+±�zxrLy�\�tfrL\fninp`kZ�rw�Ngiy�\�ggiykr�jiuf��u_gLe:\_^�ykufv{�$uf^kr���\_jpgL\�gL\7gil Z�r�³h�@À�ykr�v u�\f�cl ^kmNu_b�\N��\_jpg�l ^�giuHuf^kr�Z]\fe|ykl ^kr^kr:rw�kn�\�g�v rw\fnqg�uf^kr�u_bÆgiykr�Z]\fe|ykl ^kr���u�npl gil uf^�n�giuH��r�b�jir:r�±d\_^J\_j|eDb�jiufZ�giykr�jirwnpuf`kj|eBr�kv{\feBrNgiuJgiykrHgij|\_^�npl gil uf^²Z�uc�cr:v v l ^kmJgiykr]npocnqgir:Z \fehgil uf^�n�giy�\�g+v u�\f�²\J��\_jpg�l ^�giuJgiykrZ]\fe|ykl ^kr�l{nL\f�k�crw��³h� ��^�giykr7eBuf^�gij|\_jiof}�giykr+`k^kv u�\f�cl ^km�u_bI\���\_jpg�b�jiufZ�uf^kr�Z]\fe|ykl ^krl ^�eBjirw\fnprwn@l ^�uf^krDgiykr�^a`kZN��r:j�u_bÆ^kuf^c���k`�npo���u�npl gil uf^�n�l ^$giykr�Z]\fe|ykl ^krf�@¼au�}c\_^�\_j|eDl{n\f�k�crw�Nb�jiufZ�\�gij|\_^�npl gil uf^�Z�uc�cr:v v l ^km+giykrD`k^kv u�\f�cl ^km+u_bÈuf^krDZ]\fe|ykl ^kr�giu+giykr�jirwnpuf`kj|eBr�kv{\feBrf��À�ykrN^krBg�l ^�É�l mf`kjir�Ê,+k� #w���
�cr:�kl{ehg|n�giykrHzLykufv rNZ�uc�cr:vReBufjijirwnp��uf^��cl ^km�giu�giykr�kjiuceBrwninpl ^kmNu_b���\_jpg|n�u_bÆgqoa��r7Êc� Â ^Jgiykr+ni\_Z�r�z�\�of}�giykr+^krBgLl ^>É�l mf`kjir7Ê,+k� #w��\7Z�uc�cr:v{ngiykr]�kjiuceBrwninpl ^kmJu_b���\_jpg|n�u_bxgqoa��r Ì ��À�ykrwnprHgqzxuT^krBg|n+��r:v uf^kmJgiu
\>np��rweBl{\_v�eBv{\fnin�u_b^krBg|n:}ke:\_v v rw� � � � � l ^�� Ì Êw���
YD^��È}a��^�\_v v of}�giykr�l ^�gir:j|\fehgil uf^�n�\_Z�uf^kmN�cl ´£r:jir:^�gxgqoa��rwnxu_b~��\_jpg|n�ZN`�nqg���r�eBuf^�npl{�a�r:jirw�È��À�ykrHeBufZ��kv rBgirNnpocnqgir:Z(Z�uc�cr:vIeBufjijirwnp��uf^��kn�giu]giykrNb�`�npl uf^
u_bIgiykrN�kv{\feBrwnDgiy�\�ggiykr�Z�uc�cr:v{nxu_b~giykr�gqzxu7gqoa��rwnxu_bÆ��\_jpg|n�y�\�tfr�l ^>eBufZ�Z�uf^~}al�� rf� }�giykr��kv{\feBrwn�Z�uc�cr:v v l ^kmgiykrNnpocnqgir:Zsjirwnpuf`kj|eBrwn+±�l ^>giykr7rBÅk\_Z��kv rNeBuf^�npl{�cr:jirw�È}k�kv{\feBrwn � � Ì�� � �[Ê � � ��½ � � � ³h�À�ykl{nRl{n@��`kl girD^�\�gi`kj|\_v��~giykrDl ^�gir:j|\fehgil uf^Hu_b£giykrL�kjiuceBrwninpl ^km�u_b~�cl ´£r:jir:^�g@��\_jpg|nRl{nRZ]\f�cr�ao7Z�rw\_^�nIu_b�giykrDnpocnqgir:Z jirwnpuf`kj|eBrwnInpl ^�eBrL\_v vagiykrL��\_jpg|n�l ^HgiykrDnpocnqgir:Z ZN`�nqg�eBufZ���rBgir
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b�ufjLgiykr7ni\_Z�r+jirwnpuf`kj|eBrwn:�@É�l mf`kjir7Ê,+k� Ì ½��cr:�kl{ehg|n�giykr+��^�\_v~Z�uc�cr:vÆuf^�eBr�giykrNeBufZ���u�npl �gil uf^]u_b£giykr�np`k�c��Z�uc�cr:v{n@eBufjijirwnp��uf^��cl ^km�giu+giykrDgqoa��rwn@u_bÈ��\_jpg|nRy�\fn@��r:r:^$e:\_jijil rw�Huf`cgw�À�ykl{nL^krBgD��r:v uf^km�nxgiu$\�eBv{\fnin�u_bI^krBg|nDe:\_v v rw� � � � � l ^�� Ì Êw����À�ykl{nDeBv{\fnin�l{nD\_^�\_v ufmfuf`�ngiuHgiykr+^ku_gil uf^>u_b ¥£¸i¶ *�¬�©B®�¨d¶�·²§:¤��B¬�¤B·£©|¤ l ^�� Êw�Æufj �x¸i¶ *�¬�©B®�¨d¶�· �L¤B®�¸h¨R·£¤B® l ^�� Ì Ë����
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Â ^]giykl{n�nprwehgil uf^$zxr�\_jirDmfufl ^km+giu�npyku�z giy�\�g�l gxl{nx��u�ninpl �kv rDgiuH\f�cuf�cg�\7Z�ufjir�\_��nqgij|\fehg��ufl ^�gNu_bDtal r:z�b�ufj+giykrJnpocnqgir:Z>}R\_^���giy�\�g7giykl{nN��ufl ^�gNu_bLtal r:z�\_v v u�zDn+`�n+giu²uf�cg|\_l ^rw\fnpl v o7giykr�1IrBgijilk^krBgxZ�uc�cr:v��kjirwnpr:^�girw���kjir:tal uf`�npv of��É�l j|nqgw}�zxrD�kjirwnpr:^�g@yku�z giykrD�kv{\_^�gv{\�ofuf`cgDe:\_^T��r7Z�uc�cr:v v rw�>�ao�Z�rw\_^�nLu_b@\��kv{\feBr �wgij|\_^�npl gil uf^ 1IrBgijil~^krBgw�D¼arweBuf^��cv of}�zxreBuf^�npl{�cr:jxgiykr�Z�uc�cr:v{nxu_bÆgiykr��kjiuceBrwninx�kv{\_^�n�\fnxl ^�gijiuc�c`�eBrw�J\_��u�tfrf�IÉ�l ^�\_v v of}czxr�npyku�zgiy�\�g@��u_giy�Z�uc�cr:v{n@e:\_^H��rLl ^�gir:mfj|\�girw�Nl ^�ufj|�cr:jIgiu�uf�cg|\_l ^HgiykrDeBufZ��kv rBgirLZ�uc�cr:v��IÀ�ykl{n��^�\_vIZ�uc�cr:v�}~zLykl{e|y�e:\_^²��r�uf�cg|\_l ^krw�
l ^�\_^�\_`cgiufZ]\�gil{eNz�\�oJb�jiufZÇgiykrHl ^k�k`cg|n$± giykrZ�uc�cr:vÈu_bÆgiykr��kv{\_^�gLv{\�ofuf`cgL\_^��]giykr+Z�uc�cr:v{nxu_bÆgiykr+�kjiuceBrwnin��kv{\_^�n|³h}czLl v v~��r+\ 3 1��7�Y�nLnqg|\�girw���kjir:tal uf`�npv of}fb�jiufZ�\_^>\_��nqgij|\fehgx��ufl ^�gLu_bÆtal r:z+}agiykr+nqg|\�gir�u_bI\Njirwnpuf`kj|eBre:\_^ ��r
Z�uc�cr:v v rw� �ao Z�rw\_^�n�u_b�gqzxu��kv{\feBrwn:� Ì ³�À�ykr°�pjirwnpuf`kj|eBrJe:\_��\feBl gqoÁ�kv{\feBrw�k}Z�uc�cr:v v l ^km7giykr�jir:Z]\_l ^kl ^kmNe:\_��\feBl gqoHu_bÈgiykr�jirwnpuf`kj|eBrLgiu7ykufv{�]^kr:z°��\_jpg|n:� Â ^]giykr�e:\fnpru_bxZN`kv gil �kv r$eBuf�kl rwn�u_bxl{�cr:^�gil{e:\_v@jirwnpuf`kj|eBrwn:}�giykr]Z]\_jiµal ^kmJu_bxgiykl{n��kv{\feBr]Z�uc�cr:v{n�giykr^a`kZN��r:j@u_bÈeBuf�kl rwnRu_b�giykrDjirwnpuf`kj|eBr�giy�\�gx\_jir�^ku_g@r:^km�\_mfrw�Nl ^$\��kjiuceBrwninpl ^km�uf��r:j|\�gil uf^~�Êf³�À�ykr��pjirwnpuf`kj|eBrNnqg|\�gir��kv{\feBrw�k� 0 \fe|y
giufµfr:^²l ^²giykl{n+�kv{\feBrHZ�uc�cr:v{n+\J��\_jpg�giy�\�g+l{n`�npl ^km�r:l giykr:j�giykr>jirwnpuf`kj|eBr�ufj�uf^kr>eBuf�ao�u_b�giykr>jirwnpuf`kj|eBr�l ^ giykrTe:\fnprJu_b�ZN`kv gil �kv reBuf�kl rwn@u_bÈl{�cr:^�gil{e:\_v�jirwnpuf`kj|eBrwn:�ÆÉkufj�l ^�nqg|\_^�eBrf}aeBuf^�npl{�cr:j�Z]\fe|ykl ^kr � Ì l ^�É�l mf`kjir�Ê,+k� �k�À�ykl{n�Z]\fe|ykl ^kr�l{nLZ�uc�cr:v v rw���ao�Z�rw\_^�n�u_b��kv{\feBrwn � Ì \_^�� � � Ì � � ykr:^TeBuf^�npl{�cr:jil ^km\�nqg|\�girHjirw\fe|y�\_�kv r+b�jiufZÇ\$mfl tfr:^
l ^kl gil{\_vRnqg|\�girf}£giykrNgiufµfr:^�n�l ^²�kv{\feBr
� Ì Z�uc�cr:v�giykr��\_jpg|nDgiy�\�g+\_jirN��r:l ^km��kjiuceBrwninprw�Tl ^
giykrHZ]\fe|ykl ^krf�+À�ykr7giufµfr:^�n�l ^ � � Ì Z�uc�cr:v�giykr^a`kZN��r:jxu_b~��\_jpg|n@giy�\�g�e:\_^�nqgil v v���r�v u�\f�crw�]l ^�giuNZ]\fe|ykl ^kr � Ì � �Du_gil{eBrDgiy�\�g�giykr�np`kZu_b�giykr7^a`kZN��r:jDu_b�giufµfr:^�n�l ^"� Ì \_^��Jgiykr+^a`kZN��r:jDu_bIgiufµfr:^�n�l ^ � � Ì ZN`�nqg�\_v z�\�ocn��r+rw��`�\_v£giuHgiykjir:rf}cgiykr7e:\_��\feBl gqo]u_bIZ]\fe|ykl ^kr.� Ì giy�\�gDzxr�y�\�tfr�\fninp`kZ�rw�È�
�~rBg�`�n~^ku�z�npyku�z�yku�z²giykr���u�ninpl �kl v l gqo�u_bc��\_jpg~Ä�u�z�\_Z�uf^kmLjirwnpuf`kj|eBrwn£l{n~Z�uc�cr:v v rw�È�

�~rBg�`�n�eBuf^�npl{�cr:j�giykr�jirwnpuf`kj|eBr��kv{\feBrwn � \_^�� � Ì �R¼al ^�eBr�giykr��kyaocnpl{e:\_v�v{\�ofuf`cg�\_v v u�zDngiykr7Ä�u�z�u_b�\$��\_jpgDb�jiufZ � giu � Ì }�gij|\_^�npl gil uf^ ����� Ì l{n�\f�k�crw�T��rBgqzxr:r:^Tgiykrwnpr7gqzxujirwnpuf`kj|eBrwn:��YDv{npu�}anpl ^�eBrLgiykl{n@Ä�u�zPl{nRb�jiufZ � giu-� Ì }�\_^�\_j|exb�jiufZ � giu ����� Ì \_^��$\_^\_j|e�b�jiufZ ����� Ì giu � Ì \_jir+\_v{npu]\f�k�crw�È��¼al ^�eBr�giykr7e:\_��\feBl gqo�eBuf^�nqgij|\_l ^�g|nxZN`�nqg�\_v{npu��r]eBuf^�npl{�cr:jirw�È}£gqzxu>Z�ufjir�\_j|e:n�\_jir�\f�k�crw�È��giykr�uf^krHb�jiufZ�� � Ì giu������ Ì \_^��
giykruf^krNb�jiufZ ����� � Ì giu � � ��YD^��
giykl{n+ZN`�nqg+��r]�cuf^krHb�ufj�r:tfr:jio>gqzxuJjirwnpuf`kj|eBrwnDgiy�\�g\_jir�eBuf^k^krwehgirw�Jl ^T\��cl jirwehgLz�\�of�
��l tfr:^�giykr��kjir:tal uf`�n7eBuf^�npl{�cr:j|\�gil uf^�n:}Ægiykr 1���Z�uc�cr:vxu_b�giykrJeBuf^�npl{�cr:jirw��eBr:v v�l{n�cr:�kl{ehgirw�Hl ^�É�l mf`kjirDÊ,+k� �k��
Luf��u_g � l{nIZ�uc�cr:v v rw�H�ao7Z�rw\_^�nIu_b��kv{\feBrwn � \_^�� � � }_Z]\��e|ykl ^kr�� Ì �ao+Z�rw\_^�n�u_b��kv{\feBrwn � Ì \_^�� � � Ì }�Z]\fe|ykl ^kr��[ÊL�ao7Z�rw\_^�n�u_b��kv{\feBrwn �[Ê\_^���� �[Êc}�\_^��7Z]\fe|ykl ^kr���½Dl{n�Z�uc�cr:v v rw�7�ao+Z�rw\_^�n�u_b��kv{\feBrwn ��½�\_^���� ��½N±��kv{\feBrwnzLyku�nprD^�\_Z�r�nqg|\_jpg|n@zLl giyÁ�pµc�7\_jirDe:\_��\feBl gqoH�kv{\feBrwn|³h� Â ^]giykl{n 1��Frw\fe|y$�cl jirwehgirw����\�giy��rBgqzxr:r:^$�kv{\feBrwn � }!� Ì }!�[Êc} ��½+^ku_gx`�npl ^kmNe:\_��\feBl gqoH�kv{\feBrwn � � Ì�� � �[Ê � � ��½ � � �Z�uc�cr:v{n�\L��u�ninpl �kv r���\�giy7zLykl{e|yN\D��\_jpg�e:\_^+b�ufv v u�z�l ^�npl{�cr@giykr�eBr:v v��I¼al ^�eBr�Z]\fe|ykl ^kr�� Ìe:\_^²�kjiuceBrwnin�giykjir:r���\_jpg|n�\�g7\�gil Z�rf}Ègiykr]l ^kl gil{\_vRZ]\_jiµal ^kmJZN`�nqg+��r���c� � � Ì ����½k}zLykl v r
b�ufj�giykr²u_giykr:jJZ]\fe|ykl ^krwn����c� � �[Ê��������c� � ��½�����ÊÁ\_^��Pb�ufj$giykr�jiuf��u_g
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���c� � � � � Ì �Â ^P\²^krBÅag$nqgir:� zxrJ^kr:rw�Ágiu�l ^�gir:mfj|\�gir�giykr>Z�uc�cr:v�u_b�giykrTeBr:v vLv{\�ofuf`cg�\_^��ÁgiykrZ�uc�cr:v{n�u_bÈgiykr��kjiuceBrwnin��kv{\_^�n@l ^JÉ�l mf`kjir�Ê,+k� +k�IÀ�ykr�Z�uc�cr:v v l ^kmHu_bÈgiykr�nqg|\�gir�u_b�\+��\_jpgl ^Tgiykr�npocnqgir:Z(l{n�e:\_jijil rw�>uf`cg�\fnDb�ufv v u�zDn:� 0 \fe|yT��\_jpg�l ^
giykr 1IrBgijilÆ^krBg�l{n�Z�uc�cr:v v rw��ao�Z�rw\_^�n�u_b�\+giufµfr:^~�RÀ�ykrDgiufµfr:^$y�\fn@gqzxuHeBufZ���uf^kr:^�g|n  cnpu�}�l g�zLl v v£��r�Z�uc�cr:v v rw�$�aoZ�rw\_^�n�u_b�\ ©|¶�« ¶�¬c¸i¤ *�®�¶��f¤B· �RÀ�ykr���j|nqgLeBufZ���uf^kr:^�gxl{�cr:^�gil ��rwn�giykr���\_jpg�gqoa��rf}al�� rf� }cl g|n�kjiuceBrwninR�kv{\_^~�IÀ�ykr�nprweBuf^���eBufZ���uf^kr:^�g�l{�cr:^�gil ��rwnRgiykr�v{\fnqg�^kuc�crDu_b£giykr��kjiuceBrwninR�kv{\_^Z�uc�cr:v~giykr7��\_jpg�y�\fnDtal{npl girw�T�c`kjil ^km]l g|n��kjiuceBrwninpl ^km����~rBg�`�n�eBuf^�npl{�cr:jw}kb�ufjDl ^�nqg|\_^�eBrf}\]j|\�z���\_jpg�u_bRgqoa��r�� Ì }£\fn�eBuf^�npl{�cr:jirw�>l ^²É�l mf`kjirHÊ,+k� +k��À�ykrN��\_jpg�l{n�Z�uc�cr:v v rw�T�aoZ�rw\_^�nRu_b~\�giufµfr:^ 	 � Ì�� ����� �  zLykr:^]l g�l{n@l ^�giykr�npocnqgir:Z�\_^���^ku�gij|\_^�nqb�ufjiZ]\�gil uf^Hy�\fn��r:r:^Áe:\_jijil rw��uf`cgNuf^�l gw� � ykr:^�giykr$��\_jpgNy�\fn7\_v jirw\f�co²tal{npl girw��Z]\fe|ykl ^kr � Ì }I\_^��^ku_g�ofrBgxZ]\fe|ykl ^kr �[Êc}fgiykr���\_jpg�l{n�Z�uc�cr:v v rw�]�aoHZ�rw\_^�n�u_b~\+giufµfr:^ 	 � Ì�� ±)� Ì�� � � Ì ³ ±dnpl ^�eBrf}È`k�²giu>^ku�z+}@±)� Ì�� � � Ì ³Dl{n�giykr�v{\fnqg+^kuc�crHu_b�giykr�uf��r:j|\�gil uf^
mfj|\_�ky �ptal{npl girw�k��ao�giykr>��\_jpgh³h� � ykr:^ giykrJ��\_jpg�y�\fnH\_v jirw\f�co���r:r:^ �kjiuceBrwninprw��l ^ Z]\fe|ykl ^kr �[Êc}Rl gl{n]Z�uc�cr:v v rw� �ao Z�rw\_^�n]u_b�giykr>giufµfr:^�	 � Ì�� ±)�[Ê � � �£Êf³  ��¼al ^�eBrÁ±)�[Ê � � �£Êf³Nl{n]uf^kru_b@giykr��pv rw\�tfrwni�$eBufjijirwnp��uf^��cl ^km]giuJl g|n�uf��r:j|\�gil uf^�nDmfj|\_�ky~}£zxrH`k^��cr:j|nqg|\_^��Tgiy�\�g�giykr�kjiuceBrwninpl ^km>u_bxgiykr$��\_jpg7l ^�giykr�npocnqgir:Z l{n+��^kl{npykrw�È}I\_^��²giykr:^~}�giykr$��\_jpg7y�\fn�giu
mfuuf`cg|npl{�cr�giykr7npocnqgir:Z>�À�ykr 1��sl ^°É�l mf`kjirwn]Ê,+k� Ë�\_^��PÊ,+k� Ì �
jir:�kjirwnpr:^�g�zLy�\�g]��\_jpg|n�u_b�gqoa��r � Ì \_^��
�[ÊTnp`k�k�kv o�giykrJnpocnqgir:Z 1���Z�uc�cr:v�}@jirwnp��rwehgil tfr:v of� Â ^Áufj|�cr:j7giu²Z]\_µfr]giykr���mf`kjirwnZ�ufjirTjirw\f�k\_�kv rf}�giykr²uf��r:j|\�gil uf^°eBufZ���uf^kr:^�g��cuarwn$^ku_gJ\_�k��rw\_jw�[¼au�}7±)� Ì�� � � Ì ³Hl{njir:�kjirwnpr:^�girw�H\fn�� Ì }_zLykl v rLgiykrD�kjiuceBrwninI�kv{\_^ � Ì l{n@jir:�kjirwnpr:^�girw�H\fn Ì �IÉkufjRgiykrDni\_Z�rjirw\fnpuf^~}�giykr������ ��^kuc�cr+l{nLjir:�kjirwnpr:^�girw���ao$Z�rw\_^�n�u_b�giykr+v rBgpgir:j � ���Du_gil{eBr�giy�\�gDl bR\_^l{�cv r�nqg|\�gir��kv{\feBr�l{n�\f�k�crw�]giuNgiykr�^krBgLl ^JÉ�l mf`kjir�Ê,+k� Ë7zxr�y�\�tfr�rBÅk\fehgiv oHgiykr+ni\_Z�r�^krBg\fn�l ^>É�l mf`kjir+Ê,+k� #w��\k��YD^��$giykr+ni\_Z�r�mfuarwn�b�ufjxgiykr�^krBg|n�l ^$��mf`kjirwnLÊ,+k� Ì �7\_^��JÊ,+k� #w���~�Â ^Fgiykr²��^�\_v�Z�uc�cr:v�}Dgiykr��cl ´£r:jir:^�gP�inpZ]\_v v{��gij|\_^�npl gil uf^�n�zLl v v���r�Z�uc�cr:v v rw�F�aoZ�rw\_^�nTu_b�giykr eBufv uf`kj²�cufZ]\_l ^�nTu_b�gij|\_^�npl gil uf^�nTl ^�giykrÁmfv uf��\_v%1�� Z�uc�cr:v�}7zLykl v r�inpZ]\_v v{�²�kv{\feBrwn�zLl v vD��rTZ�uc�cr:v v rw� �aoÁZ�rw\_^�n�u_b+eBufv uf`kj]�cufZ]\_l ^�n�u_b��kv{\feBrwn:�°À�ykr



Ì � �����������
	��������������������������� �!���"�#���!	#���%$'&�(�&)���
�*&

M3

M1 M2
R

kM3

kM2
kM1

kR

fromI toO

toM3 fromM3 toM2

fromM2toM1

fromM1

1 s

1 s

1 M1

1 M2

1 
s

1 
M

1

1 s 1 M3

1 M3

1 M1 1 M2

1 M2

1 M3
1 M

1
1 M

3
1 M

2

É�l mf`kjir7Ê,+k� Ëk�RY���\_jpgil{\_v 1���Z�uc�cr:vÈgiy�\�g�eBuf^�npl{�cr:j|nxuf^kv o$��\_jpg|n�u_bÆgqoa��r�� Ì �

M3

M1 M2
R

kM3

kM2
kM1

kR

fromI toO

toM3 fromM3 toM2

fromM2toM1

fromM1

2 s

2 s

2 M1

2 
M

2

2 M1 2 M2

2 M1

2 M2

2 s
2 M

2

2 
M

1

É�l mf`kjir+Ê,+k� Ì �k� 1R\_jpgil{\_v 1���Z�uc�cr:vÆeBuf^�npl{�cr:jil ^kmH��\_jpg|n�u_bÆgqoa��r��[Êc�



���� ��� � ��� & � $#�'���
�
	��
�"��� Ì Ë

toM1

M1 R

kM1 kR

<•>
<•>

Id
SM1

É�l mf`kjir+Ê,+k� ÌfÌ �IY�±���\_jpgil{\_v ³�tal r:z u_b�giykr7\_j|e:n�\_^��$b�`k^�ehgil uf^�nDnp`kjijiuf`k^��cl ^kmNgij|\_^�npl gil uf^
����� Ì �
\_j|e:n .qufl ^kl ^km�\[�kv{\feBr � ± gij|\_^�npl gil uf^ �p³Á\_^���\[gij|\_^�npl gil uf^ �F±��kv{\feBr �£³�zLl v v>��rZ�uc�cr:v v rw� �ao°Z�rw\_^�n>u_b�\Áb�`k^�ehgil uf^��crB��^krw� u�tfr:j�giykr�eBufv uf`kjT�cufZ]\_l ^ u_bNgij|\_^�npl �gil uf^ �>\_^�� zLyku�npr�l Z]\_mfrwnT��r:v uf^km giuPgiykr eBufv uf`kj
�cufZ]\_l ^ u_b��kv{\feBr �Æ� Ékufj
l ^c�nqg|\_^�eBrf}�giykr�eBufv uf`kjT�cufZ]\_l ^ u_bH�kv{\feBr � Ì l ^ giykr°±deBufv uf`kjirw��³�mfv uf��\_v�Z�uc�cr:v7zLl v v��r © * ±)� Ì ³ � � 	 �[Ê � ±)� Ì�� � ���a³  � 	 � Ì�� ±)� Ì�� � � Ì ³  ��}~giykr$eBufv uf`kj7�cufZ]\_l ^�u_bxgij|\_^c�npl gil uf^ ����� Ì zLl v v���r © * ±������ Ì ³ � � 	 � Ì�� ����� �  � 	 �[Ê � ±)�[Ê � � ��½�³  ��}�zLykl v r°giykreBufv uf`kj$�cufZ]\_l ^Pu_b+e:\_��\feBl gqo �kv{\feBrwn�zLl v v���rTgiykrF�p^kr:`cgij|\_v�eBufv uf`kj|�k� Â ^Pgiykl{n�e:\fnprf}
© * ± � � ³ � © * ± � � Ì ³ ���   ���À�ykr�b�`k^�ehgil uf^�v{\_��r:v v l ^km>giykr�\_j|e:n .qufl ^kl ^km>giykr$�kjir:tal uf`�n��kv{\feBrwn7\_^��²gij|\_^�npl gil uf^�nzLl v vD��rTgiykrTb�ufv v u�zLl ^km������������ � Ì�� ����� Ì � � �	���Jl{n$�crB��^krw� b�jiufZ © * ±������ Ì ³Ngiu© * ±)� Ì ³x\fn:�
  �	���_± 	 � Ì�� ����� �  ³���	 � Ì�� ±)� Ì�� � � Ì ³ 
  �	���_± 	 �[Ê � ±)�[Ê � � ��½�³  ³ � 	 �[Ê � ±)� Ì�� � ���a³ 
  ��������� � � Ì�� ����� Ì � �
����È� � � � ����� Ì � ��	   
  ����£� � � ����� Ì � �	���
zLykr:jir�	    jir:�kjirwnpr:^�g|nLgiykr]eBuf^�nqg|\_^�g�b�`k^�ehgil uf^²giy�\�g+\_v z�\�ocn�jirBgi`kji^�n�giykrH^kr:`cgij|\_veBufv uf`kj7±B�p^kr:`cgij|\_v~b�`k^�ehgil uf^���³D\_^�� ���$l{n�\$npoaZN��ufv l{e+jir:�kjirwnpr:^�g|\�gil uf^Ju_bIgiykr Â �cr:^�gil gqob�`k^�ehgil uf^�l ^Ál g|n
�pv l ��r:j|\_v{�>Z�rw\_^kl ^km Rl�� rf� } ����±��£³ ���Æ}Ir:tfr:^�l bLgiykr$ufjil mfl ^�\_^�����^�\_vnprBg|n�\_jir�^ku_gHgiykrTni\_Z�rf�ÁÉ�l mf`kjirTÊ,+k� ÌfÌ npyku�zDn7giykrT\_j|e:nH\_^���b�`k^�ehgil uf^�nHjir:v{\�girw��giugij|\_^�npl gil uf^ ����� Ì giy�\�gLgiykr%3 1���Z�uc�cr:vÈzxuf`kv{��y�\�tfrf�RÉ�l mf`kjir+Ê,+k� Ì ÊNnpyku�zDn�giykr���^�\_v

3 1�� Z�uc�cr:vÈb�ufj�giykr+rBÅk\_Z��kv r+eBuf^�npl{�cr:jirw�È�RÀ�ykr�u_giykr:j�b�`k^�ehgil uf^�nD\_jir+\fnxb�ufv v u�zDn:�
  �	����± 	 � Ì�� ±)� Ì�� � � Ì ³  ³ � 	 � Ì�� ±)�[Ê � � �£Êf³ 
  �	����± 	 � Ì�� ±)��½ � � � Ì ³  ³ � 	 �[Ê � ±)� Ì�� � ���a³ 
  �	����± 	 �[Ê � ����� �  ³���	 �[Ê � ±)�[Ê � � ��½�³ 
  �	� � ± 	 � Ì�� ����� �  ³���	 � Ì�� ±)��½ � � � Ì ³ 
� r�y�\�tfr�npyku�zL^�l ^ \_^�l ^�gi`kl gil tfr�z�\�o�yku�z�giykr�3 1���Z�uc�cr:v�e:\_^Á��r�uf�cg|\_l ^krw�b�jiufZ giykr�eBuf^�npl{�cr:jirw�Hl ^k�k`cgx�k\�g|\k� Â ^
� Ì ½���giykr�\_v mfufjil giykZ]nIgiy�\�g�uf�cg|\_l ^Hgiykl{n�eBufv uf`kjirw�Z�uc�cr:vÈl ^T\_^T\_`cgiufZ]\�gil{e�z�\�of}c\fn�zxr:v v~\fnxgiykr:l j�eBufZ��kv rBÅcl gqo�\_jir��kjirwnpr:^�girw�È�
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¼�giji`�ehgi`kj|\_v�r:v r:Z�r:^�g|nx±21R�q¼ar:Z�l Ä�u�zDnÆ\_^��7Àx�q¼ar:Z�l Ä�u�zDn:}wb�ufjÆl ^�nqg|\_^�eBr�³�±dnpr:r�¼arwehgil uf^ ���a³y�\�tfr
��r:r:^FzLl{�cr:v oP`�nprw�°l ^Fufj|�cr:j$giu mfrBg�l ^cb�ufjiZ]\�gil uf^°b�jiufZ�giykr�Z�uc�cr:v�� Â ^°giykrrBÅk\_Z��kv r�eBuf^�npl{�cr:jirw�P± giykl{n7l{nN\_v{npuTt�\_v l{��b�ufjN\_v v@giykr�^krBg|n7��r:v uf^kmfl ^km>giuTgiykr�� � � �eBv{\fnin|³h}�\>v u_gNu_b�l ^cb�ufjiZ]\�gil uf^�\_��uf`cg+giykr$Z�uc�cr:vxeBufjijirwehgi^krwnin�l{n+mfl tfr:^~� �~rBg7`�n7^ku�zeBuf^�npl{�cr:jw}cuf^�eBr+\_m�\_l ^~}�giykr"1�� l ^TÉ�l mf`kjir7Ê,+k� Ì ½k�
  Â g�l{n�rw\fnpo]giu]�kjiu�tfr�giy�\�g�zxr�y�\�tfr�gqzxu�µal ^��knLu_bL±�Z�l ^kl Z]\_v ³�1R�q¼ar:Z�l Ä�u�zDn:�@Ékufjrw\fe|yÁjirwnpuf`kj|eBrf}ÆgiykrJnp`kZ�u_bLgiykrJ^a`kZN��r:jNu_bLgiufµfr:^�n7l ^Ágiykr�jirwnpuf`kj|eBr$\_^���l g|n
¢k¶�« *f¤B¸|§ l{n]\_v z�\�ocnNrw��`�\_v�giu�giykrTl ^kl gil{\_vLZ]\_jiµal ^km�u_b�giykrTjirwnpuf`kj|eBrf� Y(nqg|\�gir�kv{\feBrNl{n�\$ykufv{�cr:j�u_b�\$jirwnpuf`kj|eBr��]l b@giykrHjirwnpuf`kj|eBr+l{n�`�nprw�Tl ^
giykl{n�nqg|\�girf��Ékufjl ^�nqg|\_^�eBrf} � Ì ± Ì�� � Ì ³�l{nD\]ykufv{�cr:jLu_bIgiykr7jirwnpuf`kj|eBr.� Ì npl ^�eBr�giykr7Z]\_jiµal ^km�u_b
� Ì �crweBjirw\fnprwnÆzLykr:^�\�giufµfr:^Nr:^�gir:j|n�l ^�� Ì ± Ì�� � Ì ³�±��kv{\feBr�� Ì ± Ì�� � Ì ³D�p`�nprwni�
� Ì ³h� �Du_gil{eBr�\_v{npu>giy�\�gNzLykr:^ \Jgiufµfr:^�v rw\�tfrwn.� Ì ± Ì�� � Ì ³h}~giykr$Z]\_jiµal ^kmTu_b
� Ì l{n�l ^�eBjirw\fnprw�È��À�ykrHnprBg�u_b@ykufv{�cr:j|n�u_b�\$jirwnpuf`kj|eBr��]l{n��cr:^ku_girw�²\fn��Á± �_³ � �
� � �����Á± �_³Dl ^��c`�eBrwn�giykr7b�ufv v u�zLl ^km 1R�q¼ar:Z�l Ä�u�z+�L\�g�rw\fe|y
jirw\fe|y�\_�kv r+Z]\_jiµal ^km
�°}��F� �w�
	��������� ��� � ���k� �w��� Â ^Juf`kjLrBÅk\_Z��kv r�zxr+y�\�tfrf�
� �Á±)� Ì ³ � � � Ì ± Ì�� � Ì ³ � � Ì ±�Ê � � Ì ³ ��}kzLykl{e|y�l ^��c`�eBrwn�giykr 1R�q¼ar:Z�l Ä�u�z
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� �V9;<_F�L;J Q`?%D � #����,@���� X=?%D=9BE?%>_EC=?�>?�E_9B5$<?%>9;:=<7%?	T=H FB7%?%>�@�� + EC=?	>?�E_9B5$>SEGF�E?�T=H FB7%?%>]FBD=X
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S1

É�l mf`kjirNÊ,+k� Ì ¾c�@À�ykr+��\_jpgDu_bIgiykrNeBuf^�gijiufvÈ��ufv l{eBo$b�ufj��crw\f�cv uce|µ��kjir:tfr:^�gil uf^Jmfr:^kr:j|\�girw��ao]giykr7npl �kykuf^>l ^>É�l mf`kjir7Ê,+k� Ì ½k�

��� � � � ± Ì�� �[Êf³ � � ±�Ê � � Ì ³ � � � Ì�� � �[Ê � � ��½ � � � �

YD^��Jb�ufj�giykr:Z>}cgiykr7\f�k�crw��r:v r:Z�r:^�g|nD\_jir�giykr�b�ufv v u�zLl ^km��
  � � � ����������� ��± Ì���� ³ � ������� ��±�Ê ��� ³ �
  � � � ����������� �[Êk±�Ê � �[Êf³ � ������� �[Êk± Ì�� �[Êf³ �
  � � � ����������� ��± Ì���� ³ � ������� ��±�Ê ��� ³ �
  � � � ����������� � Ì ±�Ê � � Ì ³ � ������� �[Êk± Ì�� �[Êf³ �
  �  � ����������� ��± Ì���� ³ � ������� ��±�Ê ��� ³ �
  � �  ����������� � Ì ±�Ê � � Ì ³ � ������� � Ì ± Ì�� � Ì ³ � ������� ��½�± Ì�� ��½�³ �
  ��� � ����������� ��± Ì���� ³ � ������� ��±�Ê ��� ³ �
  � ��� ����������� � Ì ±�Ê � � Ì ³ � ������� �[Êk± Ì�� �[Êf³ �
Â ^Tufj|�cr:jxgiu]y�\�tfr+\N��^�\_v�3 1���Z�uc�cr:v�}cgiykr7eBuf^�gijiufvÈ��ufv l{eBoJe:\_^J��r7l ^�eBufji��ufj|\�girw�giu�giykrDl ^kl gil{\_v 3 1��Puf�cg|\_l ^krw�H`�npl ^km�giykrD�kjiuf��u�nprw�NZ�rBgiykuc�cufv ufmfof��ÀÆu7�cu�giy�\�gw}�\�^kr:z�kv{\feBr�e:\_v v rw� ����± 3�uf^�gijiufv
1@v{\feBr�³�l{nN\f�k�crw��giuTgiykrJeBufv uf`kjirw��Z�uc�cr:v��
À�ykrJeBufv uf`kj�cufZ]\_l ^Ju_b�giykl{nL�kv{\feBr�l{nD\�nprBgD�kl .qrwehgil tfr+zLl giyJgiykr7nprBg�� � � ��� � � � ��� �7u_bIeBuf^�gijiufvÈ�kv{\feBrwngiu�giykrT`k^��cr:jiv oal ^km�� � � � Z�uc�cr:vD\f�k�crw� �ao�giykr
eBuf^�gijiufv���ufv l{eBof�	�~rBg © * ± ���7³ �

��� � ��� � � � ��� ����r�np`�e|y²\�nprBgw�+À�ykr�\_j|e:nDzLykl{e|y
giykr�eBuf^�gijiufvÆ��ufv l{eBoTy�\fn�\f�k�crw�>giu�giykr`k^��cr:jiv oal ^km � � � � \_jir@jir:�kjirwnpr:^�girw���ao�giykr�\_j|e:n~\_^���b�`k^�ehgil uf^�n~zLykl{e|y+ZN`�nqg���r�\f�k�crw�giuHgiykr���^�\_vÆeBufv uf`kjirw�$Z�uc�cr:v��À�ykr+r:v r:Z�r:^�g|nD\f�k�crw��l ^TÉ�l mf`kjir7Ê,+k� Ì +H\_jir�\fnxb�ufv v u�zDn:�

© * ± ���7³ � ��� � � � � � � � � �  � �	� �

 ���c� ����� �M½�� �%	 Ê�� � 	 ¾�� � 	 #�  	 #�	�
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É�l mf`kjir7Ê,+k� Ì +k� 0 v r:Z�r:^�g|nL\f�k�crw�J�ao]giykr7eBuf^�gijiufv£��ufv l{eBof�

� ��± 	 � Ì�� ����� �  ³ � � �%	 � � 	 � � 	 �  	 �	�
� ��± 	 �[Ê � ����� �  ³ � � �%	 � � 	 � � 	 �  	 �	�

� �f± 	 �[Ê � ±)� Ì�� � ���a³  ³ � � �%	 � � 	 �  	 �	�
� �f± 	 � Ì�� ±)� Ì�� � � Ì ³  ³ � � �%	 � 

� � ± 	 � Ì�� ����� �  ³ � � �
�  ± 	 � Ì�� ±)�[Ê � � �£Êf³  ³ � � � 	 � � 	 �	�
�  ± 	 �[Ê � ±)�[Ê � � ��½�³  ³ � � �

Y2��`krwnqgil uf^
\_jil{nprwn:� Â ^TgiykrN�kjir:tal uf`�nDnprwehgil uf^�nD^kuJeBuf^�nqgij|\_l ^�gDy�\fnD��r:r:^
l Z���u�nprw�zLl giy jirwnp��rwehgNgiu
giykr>npocnqgir:Z�v{\�ofuf`cgw� -Du�zxr:tfr:jw}�l ^Ágiykr>�crB��^kl gil uf^ u_b�\_^ � � � � \gir:jiZ�l ^�\�gil uf^ �kjiuf��r:jpgqo�y�\fn���r:r:^ l Z���u�nprw��±dnpr:rJgiykrTl ^�gijiuc�c`�ehgil uf^ u_b � � �¹l ^°nprweh�gil uf^ Ê,+k� ½�³h��¼au�}Rl ^Áufj|�cr:j7giu²r:^�np`kjir$giy�\�gNgiykrJ`k^��cr:jiv oal ^km²npocnqgir:Z���r:v uf^km�n7giu
giykr
� � � � eBv{\fninRzxrD^kr:rw�HgiuNeBuf^�nqgij|\_l ^Ngiykr�npocnqgir:Z�v{\�ofuf`cgIgiu+giyku�nprDu_b ªf©B¦f©B« ¨d©�¢kª�· *a« ¨ ·�� �À�ykl{n�Z�rw\_^�n�giy�\�g+l ^�giykr�v{\�ofuf`cg�Z�uc�cr:vR^kuTeBoceBv rHl{n���u�ninpl �kv r�`�npl ^km>uf^kv o ¢kª�· *a« ¤B¸|§ �À�ykl{nNr:^�np`kjirwn7giy�\�gHgiykr:jirJl{nH^ku�eBoceBv rJzLl giykuf`cgHgij|\_^�nqb�ufjiZ]\�gil uf^~}R\_^���giykr:^~}@l ^ giykr`k^��cr:jiv oal ^km
Z�uc�cr:vxrw\fe|yÁ�kjiuc�c`�ehgil uf^Ánprw��`kr:^�eBr�r:tfr:^�gi`�\_v v o�jirw\fe|ykrwn�giykrJl{�cv rJnqg|\�girf�ÉkjiufZ(giykr]\_�k�kv l{e:\�gil uf^��cufZ]\_l ^²��ufl ^�g�u_bxtal r:z+}~É�v rBÅcl �kv r]»
\_^a`cbd\fehgi`kjil ^km�3�r:v v{n�\_^��É�v rBÅcl �kv r>»
\_^a`cbd\fehgi`kjil ^km��~l ^krwnT±d\fn�eBuf^�npl{�cr:jirw��l ^�� Ê_Ë���³HeBufjijirwnp��uf^���giu�giykl{n]eBv{\fninu_bR\feBoceBv l{e�y�\_^��cv l ^km$npocnqgir:Z]n:��-Du�zxr:tfr:jw}cnpocnqgir:Z]nDzLykr:jir�giykr7v{\�ofuf`cgDeBuf^�g|\_l ^�nLnpufZ�re:\_jiuf`�npr:vx�cu²^ku_gH�kg]l ^�giu
giykl{n�eBv{\fnin:��\²e:\_jiuf`�npr:v�\_v v u�zDn7��\_jpg|n7giy�\�g]e:\_^ eBufZ��kv rBgireBoceBv rwnNzLl giy ^ku²gij|\_^�nqb�ufjiZ]\�gil uf^~}IzLykl{e|y zxuf`kv{��tal ufv{\�gir$giykrJgir:jiZ�l ^�\�gil uf^Á�kjiuf��r:jpgqol Z���u�nprw��uf^Jgiykr � � ���
Â g$ZN`�nqg$��rT��ufl ^�girw� uf`cg$uf^�eBrT\_m�\_l ^ giy�\�g]giykr
eBuf^�gijiufvL��ufv l{eBo \_�k�kv l rw� l{n]^ku_guf�cgil Z]\_v�}�zLykr:jir>uf�cgil Z]\_v�l ^ giykl{n�eBuf^�girBÅag$Z�rw\_^�n]Z]\�Åcl Z]\_v�eBuf^�eB`kjijir:^�eBo�zLl giykuf`cg�crw\f�cv uce|µ��kjiuf�kv r:Z]n:��ÉkufjNgiykr�mfr:^kr:j|\_vxe:\fnpr�u_bLgiykr>npocnqgir:Z]nN`k^��cr:j�eBuf^�npl{�cr:j|\�gil uf^~}giu���^��>\_^>uf�cgil Z]\_vÆeBuf^�gijiufvÈ��ufv l{eBo�jir:Z]\_l ^�nL\_^>uf��r:^>�kjiuf�kv r:Z>�
-Du�zxr:tfr:jw}�b�ufjDnpufZ�rZ�ufjir�jirwnqgijil{ehgirw�Je:\fnprwnLnpufZ�r+npufv `cgil uf^�n�y�\�tfr���r:r:^Jb�uf`k^���� �a¾w���
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À�ykrHe|y�\_�cgir:j�y�\fnD��r:r:^��cr:tfu_girw�>giuJnpyku�z�yku�z 1IrBgijilÆ^krBg|n�e:\_^T��r�\_�k�kv l rw�>giu>É�v rBÅa�l �kv rH»
\_^a`cbd\fehgi`kjil ^kmJ¼aocnqgir:Z]n:��À�ykl{n�l{n�\��cufZ]\_l ^
zLyku�nprNeBufZ��kv rBÅcl gqoT\_^��>l ^kykr:jir:^�geBuf^�eB`kjijir:^�eBo�jirw��`kl jirwn7giykr>`�nprJu_b�b�ufjiZ]\_v�Z�rBgiykuc�knNgiu��crw\_v�zLl giy tfr:jio�l Z���ufjpg|\_^�g�kjiuf�kv r:Z]n:}Ænp`�e|y�\fn�giykr]�crwnpl mf^�\_^��
giykr$eBuf^�gijiufvI�kjiuf�kv r:Z]n:}~l ^�ufj|�cr:j�giuTnpoa^�giykrwnpl{nprgiykr7npu_b gqz�\_jir�giy�\�gDr:^�np`kjirwn�\]eBufjijirwehgLnpocnqgir:Z���r:y�\�tal uf`kjw�
� l giy jirwnp��rwehgTgiu°giykr���j|nqg²�kjiuf�kv r:Z>}�giykr e|y�\_�cgir:jTy�\fnTl ^�gijiuc�c`�eBrw�[\°�crwnpl mf^Z�rBgiykuc�cufv ufmfo
zLykl{e|y~}Æb�jiufZÇgiykr$l ^k�k`cgH�k\�g|\T�crwnieBjil �kl ^km>��u_giy�giykr$nqgiji`�ehgi`kjir]u_bxgiykrnpocnqgir:Z \_j|e|ykl girwehgi`kjir$\_^��²giykr$v ufmfl{e�u_bxgiykr$�kjiuceBrwninpl ^kmTu_bL�cl ´£r:jir:^�g7gqoa��rwn+u_bL��\_jpg|ngiu
��r$�kjiuceBrwninprw��uf�cg|\_l ^�n:}�l ^Á\_^Á\_`cgiufZ]\�gil{e]z�\�of}�\ 3�ufv uf`kjirw� 1IrBgijil@^krBgNZ�uc�cr:v�u_bgiykr�r:^�gil jir�npocnqgir:Z>�RÀ�ykr�`�npr�u_b�\Nykl mfy�v r:tfr:v 1IrBgijil�^krBgLZ�uc�cr:vÈy�\fn�giykr�\f�ct�\_^�g|\_mfr�u_beBufZ���\fehgi^krwnin:��YDv{npu�}~giykr�Z�uc�cr:v@uf�cg|\_l ^krw�²�aoTgiykl{n+Z�rBgiykuc�cufv ufmfo
npyku�zDn�l ^�\>eBv rw\_jz�\�o�giykrHnqgiji`�ehgi`kjirNu_bRgiykrHnpocnqgir:Z>��giykrHnpµfr:v rBgiuf^
u_bRgiykrN^krBg�y�\fnLgiykr�ni\_Z�r+b�ufjiZÇ\fngiykr�eBuf^c��mf`kj|\�gil uf^�u_b�giykr$y�\_j|�cz�\_jir]eBufZ���uf^kr:^�g|n:�T¼al ^�eBr]giykrJ�cl ´£r:jir:^�gN�kjiuceBrwninpl ^kmnprw��`kr:^�eBrwn7\_jir]Z�uc�cr:v v rw���ao�Z�rw\_^�n+u_bDeBufv uf`kjN�cufZ]\_l ^�n+u_bL�kv{\feBrwn7\_^���gij|\_^�npl gil uf^�n\_^��TgiykrHb�`k^�ehgil uf^�n�v{\_��r:v v l ^km�giykr]\_j|e:n:}�giykr�l ^�gijiuc�c`�ehgil uf^ ��zLl giy��cj|\�zLl ^km$u_b�gqoa��rwn�u_b��\_jpg|nL�cuarwn�^ku_g�e|y�\_^kmfr�giykrT�pv uaufµc�Nu_bÆgiykr+Z�uc�cr:v��
� l giy�jirwnp��rwehg�giu�giykr�eBuf^�gijiufv��kjiuf�kv r:Z>}£giykr]e|y�\_�cgir:j�y�\fn�nqgi`��cl rw�Tgiykr�ufj|�cl ^�\_jio�kv{\feBr �wgij|\_^�npl gil uf^T^krBg|n�eBufjijirwnp��uf^��cl ^km]giu$giykr�eBufv uf`kjirw�TZ�uc�cr:v{n�npoa^�giykrwnpl{nprw�T�ao>giykrZ�uc�cr:v v l ^km�Z�rBgiykuc�cufv ufmfo+�kjirwnpr:^�girw�È�IÀ�ykl{nIy�\fnI\_v v u�zxrw�+giykrDnqgi`��co7u_b£�crw\f�cv uce|µ+�kjiuf�c�v r:Z]n�b�ufj�giykl{n+npocnqgir:Z]n�b�jiufZ¹\>nqgiji`�ehgi`kj|\_v���r:j|np��rwehgil tfrf����^kr�u_b@giykr]\f�ct�\_^�g|\_mfrwn�u_b

1IrBgijil@^krBgNZ�uc�cr:v{n+l{n+giy�\�g7giykr:o�\_v v u�z2giykr�nqgi`��co�u_bDnpufZ�r]�kjiuf��r:jpgil rwn+`�npl ^km
nqgiji`�eh�gi`kj|\_v@girwe|yk^kl{��`krwn:}R\�tfufl{�cl ^kmJgiykrJeBufZ��k`cg|\�gil uf^�u_b�giykr�jirw\fe|y�\_�kl v l gqo
mfj|\_�ky�\_^��È}Il ^c��cr:rw�È}D\�tfufl{�cl ^km�giykr²nqg|\�gir²np��\feBr
rBÅc�kv u�npl uf^P�kjiuf�kv r:Z>� ¿ ^cb�ufjpgi`k^�\�gir:v of}Dnqgiji`�ehgi`kj|\_vgirwe|yk^kl{��`krwnxe|y�\_j|\fehgir:jil{npl ^km�v l tfr:^krwnin@y�\�tfrD^ku_g���r:r:^J�cr:tfr:v uf��rw�Hb�ufj�mfr:^kr:j|\_v 1IrBgijil�^krBgZ�uc�cr:v{n:}R�k`cgNb�ufjHnp��rweBl{\_v�np`k�£eBv{\fninprwn�±�rf� m�� }@nqg|\�gir$Z]\fe|ykl ^krwn:}IZ]\_jiµal ^km
mfj|\_�ky�n:}Æb�jir:re|ykufl{eBr�^krBg|n:}�e|ykufl{eBr�b�jir:r7npocnqgir:Z]n:} � � � ³h��-Du�zxr:tfr:jw}�giykr7np��rweBl{\_vÆnpoa^�g|\fehgil{e�nqgiji`�ehgi`kjir�u_bgiykrLeBv{\fnin�eBufjijirwnp��uf^��cl ^kmDgiu�giykrLnpocnqgir:Z]nIzxr�\_jirxeBuf^�npl{�cr:jil ^km�\_v v u�zxrw�7`�nÆgiu�rwnqg|\_�kv l{npygiykr��crw\f�cv uce|µ>e|y�\_j|\fehgir:jil{ni\�gil uf^~�DY�n�l g�y�\fn���r:r:^²npyku�zL^~}�giykl{n�e|y�\_j|\fehgir:jil{ni\�gil uf^>y�\fn��r:r:^²`�nprw�
l ^²ufj|�cr:j�giu�rwnqg|\_�kv l{npy�\�eBuf^�gijiufv���ufv l{eBoJb�ufj+�crw\f�cv uce|µ>�kjir:tfr:^�gil uf^TzLykl{e|yeBuf^�nqgij|\_l ^�nIgiykr�npocnqgir:Z�r:tfufv `cgil uf^�nIgiu7r:^�np`kjirLgiykrDv l tfr:^krwnin@u_b£giykr�eBuf^�gijiufv v rw��npocnqgir:Z>�ÉkjiufZ giykr �cr:tfr:v uf�kZ�r:^�g²u_b�giykr e|y�\_�cgir:jw}NnpufZ�rÁmfr:^kr:j|\_vNeBuf^�eBv `�npl uf^�n
e:\_^[��r�cj|\�zL^~�
  1IrBgijilI^krBg|n7\_jir�\$bd\_Z�l v o
u_b�b�ufjiZ]\_v l{npZ]n�zxr:v v@np`kl girw�
b�ufj7\_�k�kv l{e:\�gil uf^
giuTÉI»²¼r:^atal jiuf^kZ�r:^�g|n:�
  À�ykrJjirwnp`kv g|nHuf�cg|\_l ^krw��l ^ÁgiykrJmfr:^kr:j|\_v�1IrBgijil�^krBg�giykr:ufjio�\_jir$^ku_g�r:^kuf`kmfy�giu�crw\_vRzLl giy�\_v v�giykrH�kjiuf�kv r:Z]n�giy�\�g7\_jil{nprNl ^�\_�k�kv l{e:\�gil uf^��cufZ]\_l ^�n:�7À�ykr:jirBb�ufjirf}l g+l{n�^krweBrwnini\_jio�giuT�cr:tfr:v uf�
^kr:z�np��rweBl ��eNjirwnp`kv g|n�\f�k\_�cgirw�Tgiu�giykrwnpr]�cufZ]\_l ^�n:�
-Du�zxr:tfr:jw} 1IrBgijil�^krBg|n�\_jirD\+��u�zxr:jpb�`kvcb�j|\_Z�r:zxufjiµ7zLykl{e|y$\_v v u�zDnIgiykrwnpr��cr:tfr:v uf�c�Z�r:^�g|n:�

  À�ykrwnpr�np��rweBl ��e�jirwnp`kv g|n+ZN`�nqgN^ku_gN��rÁ�i\f�²ykuce:�Jb�ufj7rw\fe|y��kjiuf�kv r:Z>}��k`cg7giykr:oZN`�nqg
eBuf^�eBr:^�gij|\�gir²uf^ npufZ�r²Z�uc�cr:v v l ^km!���kjiufmfj|\_Z�Z�l ^km���\_j|\f�cl mfZ]n:� Â ^ giykreBv{\fninHu_b�^krBg|n�eBuf^�npl{�cr:jirw�Ál ^ giykr>�kjirwnpr:^�g]e|y�\_�cgir:jw}RzxrJbd\_v v�l ^�giu�giykrTe:\fnpr�u_b
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nprw��`kr:^�gil{\_v~�kjiuceBrwninprwnL`�npl ^km]Z�uf^kl giufj|n7±�l ^
\]jirwnqgijil{ehgirw�Jz�\�ok³h� ��\�gi`kj|\_v~rBÅagir:^c�npl uf^�n@giu7giykl{n�e:\fnprf}a\_�k�kv l{e:\_�kv rDgiuHmfr:^kr:j|\_v�Z]\_^a`cbd\fehgi`kjil ^kmNnpocnqgir:Z]n:}auf��r:j|\�gil ^kmnpocnqgir:Z]n:}I�k\�g|\_��\fnprwn:}�rBg|e_� }ReBufZ��kjil{npr�giykr$`�npr$u_bLZ�uf^kl giufj|n+l ^ \>mfr:^kr:j|\_v@z�\�o\_^��>eBufZ�ZN`k^kl{e:\�gil uf^��ao�Z�rw\_^�n�u_b��k`c´£r:j|n7� ½ +c}�½��c}�½ Ì ���
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