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[�l�k�p:Þ�` æ�âå`\byâ�l\q áÈli]Zè ç2àZ[�l\æ Þ�`:ã�~Zajhcè�ê��RàZack¹q½lit�[2kfacÞ��([�l�k�azãZhc[_Þ�`¾è�[�æZhc`�pÂbyâ�`Z~�æZk
`��¿l\]iÞ�kGl\]Zè Þ�l\t�[¹l�è�Y�l\]iÞ*l�b\[¸`��RÞ*àZ[_â�[2k*~ZhcÞ�az]Zb��!l\~ZhcÞDÞ�`\hc[�â�l\]Zç2[|l\]Zè æ�l\â�l�hchc[2hcack*q���� ��ê
! [�k�Þ*~Zè�p½Þ*àZ[�ã�[�à�lnYyac`yâµ`��4l\]\Þ�k"�(`yâ�ç2`�Y\[�â�az]Zb·Þ�[�â�â�l�az]�á�l�k�â�[�#r~Zazâ�[2è$�(`yâÀY�l�ç�~�~�q ç2hc[�l\]ié
az]Zb�á�hzl�m�] qÅ`�m,a']ZbOá&qGaz]Z[½k�mQ[2[�æZaz]Zb�á�li]Zè k�~�â�Y\[2achch'li]Zç2[\ê&%gl�ç�~�~�q ç2hc[�l\]Zaz]Zb¾l\]Zè¾h'lnm.]
qG`�mRaz]Zb�á'�¦`Zâ�[2w�l\q½æZhc[\á�l\â�[�â�[�l�hcack�Þ�acçfl\æ�æZhcacç�l�Þ�ac`y]Zk(�(`yâgl\]iÞ�k§b\acY\[�]¸Þ*à�l�Þ§Þ*àZ[*)&âåk�Þ�ç àZ[�l\æ
l\]Zè k*q½lxhjh�Y�l�ç�~�~�q·é!ç2hc[�l\]Zaz]Zb l\]ZèÂh'lnm.] qÅ`�m,a']Zb:àZ`y~Zk�[�àZ`\hcè â�`yã�`iÞ�k½l\â�[_l�hzâ�[�l�è�p:`y]
Þ*àZ[Rç2`y]Zk�~�qG[�âgq½liâ�t�[2Þ�`yâ�l\âå[R[2wræ�[2ç2Þ�[2è¸Þ�`fã�[R`Z]GÞ*àZ[Rç2`y]Zk�~�qG[�âgq½liâ�t�[2Þ�k�`y`Z]�á\az]Zç2hz~ZèZé
az]Zb Þ*àZ[|^�`Zl�hzl:â�`yã�`\Þ�á"+&,*-'� âå`yã�`\Þná�.�hc[2ç2Þ*â�`ih'~Zw â�`yã�`\Þ�á�,µp\[|â�`yã�`\Þ�á�.§~�â�[�t�l:âå`yã�`\Þná
/ `yã�`yqG`�m â�`yã�`\Þ�ágXZ`ih'liâ�0¾`�m�[�â·â�`yã�`iÞ�ágl\]Zè�+�`yæ�àZaz]Lâ�`yã�`iÞ�ê ! [_k�Þ*~Zè�p ã�`\Þ*àÂ`y]Z[�é
Þ�azqG[|ç2`�Y\[�â�l�b\[_l\]Zè ç2`y]iÞ�az]y~Z`y~Zk¸ç2`�Y\[�â�l�bi[\á�m.àZ[�â�[|l\]iÞ�k½ç2`Z]\Þ�az]Z~Z`y~Zk�hcp ç2`�Y\[�âGl¾hzl\â�b\[
Þ�[�â�â�lxa']smRacÞ*àZ`y~ZÞ�b\[2Þ�Þ�az]ZbDk�mRacÞ�ç àZ[2è¸`�1gá\k�`DÞ�à�l�Þg[2Y\[�âåpÅæ�liâ�Þ�`���Þ*àZ[.Þ�[�â�â�l�az]sb\[2Þ�kgYZack�acÞ�[2è
`y]Zç2[½[2Y\[�âåp m�àZajhc[\êsÝ¿]iÞ�k�ç�l\]�]Z`\Þf~Zk�[½ç2`y]iY\[�]\Þ�aj`Z]�l�hgæZhzl\]�]Zaz]Zb qÅ[2Þ*àZ`yè�k·è�~Z[½Þ�`_Þ*àZ[2azâ
hca'qÅajÞ�[2è k�[�]Zk�a']Zb¾l\]Zè¾ç2`yq½æ�~ZÞ*lxÞ�ac`y]�l�h�ç�l\æ�l\ãZachcacÞ�ac[2kGm.àZacç à¾hcazqGacÞfÞ�àZ[2a'â·æZhzl\]�]Zaz]Zb|ç�l\æ�lné
ãZachjacÞ�ac[2k½[2Yi[�]2�(`yâ�k�azq½æZhc[_æZhzl\]�]Zaz]Zb|Þ*l�k�t\k�k*~Zç2à¾l�kfæ�l�Þ*à¾æZhzl\]�]Zaz]Zb¾`yâ,Þ*àZ[½ç2`�Y\[�â�l�bi[f`��
Þ�[�â�â�lxa']�ê43�`Zâ�[2w�l\q½æZhc[\áQli]\Þ�kGqGacbyàiÞD]Z`\Þ½ã�[_l\ãZhc[_Þ�`¾q½l�az]\Þ�l�az] q½l\æZkDli]Zè ~Zk�[¸Þ*àZ[�q
�¦`ZâRæ�l�Þ*à¸æZhzl\]�]Zaz]Zb�ê*5!]6�!l�ç2Þ�áZÞ*àZ[2p_qGacbyàiÞ.]Z`\ÞRã�[Gl\ãZhc[�Þ�`¹æZhzl\]¸ç2`yq½æZhc[2Þ�[Gæ�l�Þ*àZk.lxÞµlxhjh(ê
�RàZ~Zk�á�Þ�àZ[2p qGacbyàiÞ¿]Z`iÞ.ã�[½l\ãZhc[GÞ�`¸ç2`�Yi[�â�Þ�[�â�â�lxa']¾l�k,[87¹ç2ac[�]\Þ�hcp:l�k�â�`yã�`\Þ�kRmRacÞ*à¾qG`Zâ�[
æ�`�m�[�â9�!~Zh�k�[�]Zk�az]Zb l\]Zè ç2`yq½æ�~ZÞ*l�Þ�aj`Z]�l�h4ç�liæ�l\ãZachjacÞ�ac[2k�ê2:�]¾Þ�àZ[D`iÞ*àZ[�â�à�l\]Zè�á�bZâ�`y~�æZk�`��
l\]iÞ�kfç�l\] Þ*l\t�[¹lxè�Y�l\]iÞ*l�b\[s`��.ã�`\Þ*à Þ*àZ[2azâ
�!l\~ZhcÞGÞ�`\hc[�â�l\]Zç2[¾ß�Þ*àZ[2p4�¢lxajh�byâ�l�ç2[8�¢~Zhchcp:[2Y\[�]
a��gk�`yqG[�l\]iÞ�kRq½l�h��¢~�]Zç2Þ�aj`Z]�ä.l\]Zè_Þ�àZ[2a'â,æ�l\â�l�hchc[2hcajk�q ß�byâ�`y~�æZk�`��gl\]iÞ�k�ç�l\]¸ç2`�Y\[�â§Þ�[�â�â�lxa']
�¢lxk�Þ�[�â�Þ*à�li]_lGk�az]Zb\hc[Dl\]iÞ*ä2ê

! [¾k�Þ*~Zè�p¶l\]\Þ�k¹Þ*à�lxÞÖ~Zk�[:â�[�lxh	é!Þ�a'qÅ[:k�[�l\â�ç2à qÅ[2Þ*àZ`yè�knê / [�l�h é!Þ�azqG[ ß¢àZ[�~�â�ack�Þ�acç�ä
k�[�l\â�ç2à:qG[2Þ�àZ`yè�k$��;=< ��az]\Þ�[�âåhj[�lnY\[_æZhzl\]�]Zaz]Zb:l\]Zè æZhzl\] [2wy[2ç�~ZÞ�ac`y]�ê$�RàZ[2p¾ç�l\]:ã�[Ö~Zk�[2è
ã\pÉk�az]Zb\hc[Öli]\Þ�k�l�k�m�[2hchgl�k�byâ�`Z~�æZk�`��µl\]iÞ�k�á�l\]Zè âå[�#r~Zazâ�[½Þ�àZ[Åli]\Þ�k�Þ�`Öà�lnY\[G`y]Zhcp¾Y\[�â�p
hca'qÅajÞ�[2è ç2`Zq½æ�~ZÞ*l�Þ�ac`y]�lxh�ç�l\æ�l\ãZachcacÞ�ac[2kfl\]Zè|hc`Z`yt�é�liàZ[�l�è�k�ê��RàZ[Gl\]iÞ�k�`y]Zhcp|à�l�Yi[�Þ�`Ghj[�lnY\[
q½l\â�tiaz]Zb\k�a']·Þ*àZ[�Þ�[�â�â�l�az]�á�k�[�]Zk�[�q½l\â�tiaz]Zb\k�l�Þ�Þ*àZ[2azâ�]Z[2ajbZàyã�`yâ�az]Zb�hc`yç�l�Þ�aj`Z]Zk�á\l\]Zèfç2à�l\]Zb\[
Þ*àZ[Dqsl\â�tia']Zbs`��gÞ*àZ[2azâRç�~�â�â�[�]\Þ,hj`Zç�l�Þ�ac`y]�ê*�,àZ[2k�[Dq½liâ�t\az]Zb\k,ç�l\]|ã�[fk�[�]Zk�[2è¾ã\p|lxhjh�l\]\Þ�k
l\]Zè l�hchj`�m Þ*àZ[�q Þ�`Éç2`�Y\[�â�Þ�[�â�â�lxa'] [2Y\[�]:a��RÞ*àZ[2p:è�`¾]Z`\ÞDà�lnY\[½l\]ip:t\az]ZèÂ`��.qG[�qG`yâåp\á
ç�l\]�]Z`\Þ�q½l�az]\Þ�l�az]Dqsl\æZkg`���Þ*àZ[�Þ�[�â�â�lxa']�áZ]Z`yâ�æZhzl\]Gç2`yqsæZhj[2Þ�[.æ�l�Þ*àZk�ê"�RàZack§ajk§m.à�l�Þ�k�`ZqG[
az]Zk�[2ç2Þ�k½è�`>��;8��ê$?.]'�(`yâ�Þ*~�]�lxÞ�[2hcp\áÈ]Z`iÞÅqG~Zç2à¾ack½ty]Z`�m.]:liã�`y~ZÞ·Þ*àZ[Öæ�âå`yæ�[�â�Þ�aj[2kG`��.â�[�lxh	é
Þ�azqG[�k�[�l\âåç à¸qG[2Þ*àZ`Zè�k�k�az]Zç2[�Þ*àZ[¿liâ�[�l�`���â�[�l�h é!Þ�azqG[�k�[�l\âåç àsackµqÅ`\k�Þ�hcp¹l\]s[2w�æ�[�â�azqG[�]iÞ*l�h
`y]Z[�l\]Zè¹]Z`\Þ�q½l\]ipDÞ�àZ[2`yâ�[2Þ�acç�l�h�â�[2k�~ZhjÞ�kµliâ�[.tZ]Z`�m�]�ê / [�l�h é!Þ�azqG[�k�[�l\â�ç2à½qG[2Þ�àZ`yè�k§è�a@1�[�â
az]:Þ*àZack½l�k*æ�[2ç2Þ
�!â�`yq Þ*â�l�è�acÞ�ac`y]�l�hgk�[�l\â�ç2à:qG[2Þ*àZ`Zè�k�á�m.àZ`\k�[¸æ�â�`yæ�[�âåÞ�ac[2kDà�lnY\[¹ã�[2[�] â�[�é
k�[�l\â�ç2àZ[2è|[2wZÞ�[�]Zk�acY\[2hcp\ê ! [�Þ�àZ[�â�[8�¦`Zâ�[�k�Þ*~Zè�p\á�ã�`\Þ�à¸Þ*àZ[2`yâ�[2Þ�acç�l�hchcp li]Zè_[2wræ�[�â�azqG[�]\Þ�l�hchjp\á
Þ*àZ[½ã�[�à�lnYZaj`Zâ�`��Ql\]iÞ�k.Þ�à�l�Þ¿~Zk�[DÞ�m�`¸k�azq½æZhc[¹â�[�l�h é!Þ�azqG[Gk�[�l\âåç à¾qG[2Þ*àZ`Zè�k�Þ�`¸ç2`�Y\[�âRÞ�[�â$é
â�l�az]�ê ! [�k*àZ`�m [2w�æ�[�â�azqG[�]iÞ*l�hchcp_Þ*à�l�Þ�ã�`\Þ*àsâ�[�l�h é!Þ�azqG[�k�[�l\â�ç2à¹qÅ[2Þ*àZ`yè�k�â�`yã�~Zk�Þ�hjpsç2`�Yi[�â
Þ�[�â�â�lxa'] [2Y\[�] a��.Þ*àZ[_l\]\ÞGâ�`yã�`\Þ�k½l\â�[¹qÅ`�Yi[2è:mRacÞ*àZ`y~ZÞ½â�[�l�hcaco2az]Zb:Þ*àZack ß�k�l�p\á�ã\pÂæ�[2`yæZhc[
â�~�]�]Zaz]Zb¹az]iÞ�`GÞ*àZ[�q½ä2áik�`yqG[�l\]iÞRâ�`yã�`iÞ�k"�!l�ach(á�l\]Zè¸k�`yqG[�q½l\â�tiaz]Zb\k�b\[2Þ�è�[2k�Þ*â�`�p\[2è�ê"�RàZ[
Þ�mQ`fâå[�l�h é!Þ�azqG[�k�[�l\â�ç2à½qG[2Þ�àZ`yè�k�è�a�1�[�â�`y]Zhcp½az]_àZ`�m Þ*àZ[2p½~�æ�è�l�Þ�[�Þ*àZ[¿qsl\â�tia']Zbik�ê"�RàZ[2p
l\â�[�l�hcb\`yâ�acÞ*à�qÅajç�lxhjhcp¸k�azqGachzl\â2á�l\]Zè¸[2w�æ�[�â�azqG[�]iÞ*l�h�â�[2k*~ZhcÞ�k�az]Zè�acç�l�Þ�[�Þ*à�lxÞgÞ*àZ[�ç2`�Y\[�â�Þ�azqG[
`��gl\]\Þ�kQÞ�à�l�Þ.~Zk�[�Þ*àZ[�q ajk�`��(Þ�[�]¸k�azqGachzl\â,`y]¸byâ�acè�k�ê�:�~�â,l\]�l�hcpyk�ajk�ack.Þ�àZ[�â�[8�¦`Zâ�[�k*~�â�æ�â�ack�é
az]Zb�ê ! [¹k*àZ`�m Þ*à�l�Þ�Þ*àZ[¸ç2`�Y\[�â�Þ�azqG[¸`��.l\]iÞ�kfÞ�à�l�ÞD~Zk�[¸`y]Z[½`A�µÞ�àZ[Öâ�[�lxh	é!Þ�a'qÅ[_k�[�l\â�ç2à
qG[2Þ*àZ`Zè�kRackRby~�l\â�l\]\Þ�[2[2è¹Þ�`½ã�[fæ�`\hcp�]Z`yqGazl�h�az]¸Þ*àZ[f]Z~�qGã�[�â�`���hj`Zç�l�Þ�ac`y]Zkná�m.àZ[�â�[�l�k�Þ*àZ[
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�Z�	)�£n !�R7�¡������(��������Ó������#��³��	���QÛ2���� !�(�
ç2`�Y\[�âÀÞ�azqG[.`A��li]\Þ�k§Þ*à�l�Þ�~Zk�[.Þ�àZ[.`\Þ�àZ[�âgâ�[�l�h é!Þ�azqG[�k�[�l\â�ç2à¹qG[2Þ�àZ`yè½ç�li]¹ã�[�[2wræ�`y]Z[�]\Þ�a'lxh
az]¾ß�Þ*àZ[�k�#�~�l\â�[.â�`Z`\Þ�`��2ä�Þ*àZ[.]Z~�qDã�[�â�`���hc`yç�l�Þ�aj`Z]ZkQ[2Yi[�]Gaz]½k�azq½æZhc[�Þ�[�â�â�lxa']Zk§Þ*à�l�Þ�ç2`yâ�â�[�é
k*æ�`y]Zè¸Þ�`Öß(æZhzl\]�liâ�äg~�]Zè�azâ�[2ç2Þ�[2è_Þ�â�[2[2k�ê"�RàZ[2k�[�â�[2k*~ZhcÞ�k�è�[�qG`y]Zk�Þ*â�l�Þ�[,Þ*à�l�Þg[2w�æ�[�âåa'qÅ[�]\Þ*lxh
ç2`yqsæ�l\â�ack�`y]Zk�`���Þ*àZ[Dã�[�à�l�YZac`yâ,`��Àli]\Þ�k,Þ*à�l�Þ.~Zk�[Gâ�[�l�h é!Þ�azqG[·k�[�l\â�ç2à_qG[2Þ*àZ`Zè�k¿liâ�[�`��(Þ�[�]
az]Zk*~'7¹ç2ac[�]iÞ_Þ�`:[2Y�l�hz~�l�Þ�[ àZ`�m m�[2hchRÞ*àZ[2pÂk�ç�l�hc[¾~�æ ã�[2ç�li~Zk�[|Þ*àZ[Éç2`�Y\[�â·Þ�azqG[|`��fl\]iÞ�k
Þ*à�lxÞQ~Zk�[RÞ�m�`�k�azqGachzl\âRâ�[�lxh	é!Þ�a'qÅ[.k�[�liâ�ç àsqG[2Þ*àZ`Zè�kgç�l\]¸ã�[�Y\[�â�p·è�a@1�[�â�[�]iÞ�[2Y\[�]sa@��[2w�æ�[�â$é
azqG[�]iÞ*l�h�â�[2k*~ZhcÞ�k�k�[2[�qTÞ�`½az]Zè�acç�l�Þ�[G`\Þ*àZ[�â�m,ajk�[\ê�Ý¿]Él\]�l�hcpyk�ajk�ç�l\]ÉàZ[2h'æÉÞ�`sè�[2Þ�[2ç2Þ.Þ�àZ[2k�[
æ�â�`ZãZhj[�qÅkÖl\]Zè æ�âå[2Y\[�]\Þsk*~�â�æ�â�ack�[2k½hzl�Þ�[�âG`y]�á�l�k½m�[2hch.l�k½æ�â�`�Yyacè�[¾l|k�`\hcajèLÞ*àZ[2`yâ�[2Þ�ajç�lxh
�(`y~�]Zè�l�Þ�ac`y] �¦`ZâQli]\ÞRç2`�Y\[�â�l�b\[�mRacÞ*à|â�[�lxh	é!Þ�a'qÅ[fk�[�l\âåç à_qG[2Þ�àZ`yè�k�ê

��� ���
	��
���������������������
��[�â�â�l�az]Zk¸ç�l\]¶ã�[:qG`Zè�[2hc[2è lxk ß�è�azâ�[2ç2Þ�[2è�ä¸byâ�l\æ�àZk¸mRacÞ*à Þ�àZ[2a'â¸hc`Zç�l�Þ�ac`y]Zk_ç2`yâ�â�[�é

k*æ�`y]Zè�az]Zb:Þ�`_Þ*àZ[sY\[�â�Þ�acç2[2k�á �(`yâ�[2w�l\q½æZhc[_ã\p¾azq½æ�`ik�az]Zb âå[2by~Zhzl\â·byâ�acè�kf`y] Þ*àZ[�q_ê$3�acb�é
~�â�[
;�ß�hc[8�¦Þ�ä2á �¦`Zâ�[2wrliq½æZhc[\á\k*àZ`�mRk�l.âå[2by~Zhzl\â �¦`Z~�â$é!ç2`y]�]Z[2ç2Þ�[2èGbyâ�acè�á\l\]Zè�3�acby~�â�[
;�ß(â�acbyàiÞ*ä
k*àZ`�mRk�Þ�àZ[Rç2`yâ�â�[2k�æ�`y]Zè�az]ZbfbZâ�l\æ�à�ê ! [Rè�`f]Z`\Þ§azq½æ�`\k�[.â�[2k�Þ*âåajç2Þ�aj`Z]Zkg`y]GÞ�àZ[QÞ�`yæ�`\hc`\bipD`A�
Þ*àZ[�bZâ�l\æ�àZkfß(~�]Zhc[2k�kRk�Þ�l�Þ�[2è¸`\Þ*àZ[�â�mRack�[�ä6áy[2wZç2[�æZÞRÞ*à�lxÞQm�[�â�[�#�~Za'âå[fÞ*àZ[�q Þ�`½ã�[�k�Þ*â�`y]Zb\hcp
ç2`y]�]Z[2ç2Þ�[2è ß¦[2Y\[�â�p¸Y\[�â�Þ�[2w_ç�l\]Éã�[½â�[�l�ç2àZ[2è2�!â�`yq [2Y\[�â�p_`\Þ*àZ[�â,Y\[�â�Þ�[2wrä2ê�XZÞ*â�`Z]Zb\hcp_ç2`y]ié
]Z[2ç2Þ�[2è¸byâ�liæ�àZk�by~�l\â�l\]iÞ�[2[�Þ*à�l�Þgli]\Þ�kgliâ�[Rl�hcmµlnpZkgl\ãZhc[.Þ�`fâ�[�l�ç2à½l�hch�Y\[�â�Þ�acç2[2k�á�]Z`fq½lxÞ�Þ�[�â
m.àZacç2à_[2è�b\[2k,Þ*àZ[2p¹à�lnY\[�Þ*â�lnY\[�âåk�[2è½az]_Þ*àZ[fæ�lxk�Þ�ê�3�`yâ§k�azq½æZhcacç2acÞ�p\á�mQ[�l�k�k�~�qG[�Þ*à�l�Þ�k�[2Yié
[�â�lxh4l\]iÞ�kRç�l\]_ã�[Dl�ÞRÞ�àZ[fk*l\qÅ[�Y\[�â�Þ�[2w_l�ÞRÞ*àZ[�k�l\qG[�Þ�azqG[\ê*�RàZ[2azâ,Þ*l�k*tÅajk�Þ�`½ç2`�Y\[�âµÞ*àZ[
byâ�l\æ�à|ß�YZack�acÞQl�hch�Yi[�â�Þ�acç2[2k*ä�`Z]Zç2[R`yâ�â�[�æ�[�l�Þ�[2è�hcp\ê ! [.~Zk�[RÞ*àZ[ �¦`\hchc`�mRaz]ZbD]Z`\Þ�l�Þ�ac`y]Gaz]sÞ*àZack
l\âåÞ�acç2hj[���� è�[�]Z`iÞ�[2kfÞ*àZ[ )&]ZacÞ�[½k�[2Þ�`��QY\[�âåÞ�acç2[2k¹ß�k�Þ*l�Þ�[2k*äR`A�gÞ*àZ[½byâ�liæ�à�á&l\]Zè
 �!#"%$'&("*)+�
è�[�]Z`\Þ�[2k½Þ*àZ[¸k�Þ*l\â�Þ·Y\[�â�Þ�[2w�ê��RàZ[|]y~�qGã�[�âf`A�.Y\[�â�Þ�acç2[2k½ack-,/.102�30'ê54Gß# �ä76.98ÉajksÞ*àZ[
)&]ZacÞ�[\ág]Z`Z]Z[�q½æZÞ�p k�[2Þf`��Dß�è�azâ�[2ç2Þ�[2è�ä·[2è�b\[2kGhc[�lnYyaz]Zb¾Y\[�â�Þ�[2w: 7);� ß(l�ç2Þ�ac`y]Zk·Þ*à�l�Þ·ç�l\]
ã�[�[2wy[2ç�~ZÞ�[2èÉaz]_k�Þ*lxÞ�[3 �ä6ê< �=�>�>\ß# �?A@yäÀè�[�]Z`\Þ�[2kRÞ*àZ[�k�~Zç2ç2[2k�k�`yâ�Yi[�â�Þ�[2w½Þ*à�lxÞµâå[2k*~ZhcÞ�k �!â�`yq
Þ*àZ[�Þ*â�lnY\[�âåk*l�h�`���[2è�b\[B@C)D4DßE �ä�az]sY\[�â�Þ�[2wC F)D�,ê ! [�k*lnpGÞ*à�l�Þ�lfbZâ�l\æ�àGackR~�]Zè�azâ�[2ç2Þ�[2è
a�1gá��(`yâ·[2Y\[�â�p:è�azâ�[2ç2Þ�[2èL[2è�b\[|ã�[2Þ�m�[2[�]ÂÞ�m�`|Y\[�â�Þ�ajç2[2kná�Þ*àZ[�â�[_ack¹l�hck�`:lÉç2`yâ�âå[2k*æ�`y]Zè�az]Zb
è�azâ�[2ç2Þ�[2è¸[2è�b\[.ã�[2Þ�mQ[2[�]ÅÞ*àZ[RY\[�â�Þ�ajç2[2k§az]½Þ*àZ[,`yæ�æ�`\k�ajÞ�[Rè�azâ�[2ç2Þ�ac`y]�ê ��`�k�azq½æZhca��(pÖq½lxÞ�Þ�[�â�k�á
m�[�qG[�l�k*~�â�[�Þ�àZ[.è�ack�Þ*li]Zç2[2kRaz]¸[2è�b\[�Þ*â�lnY\[�â�k�l�hckgÞ*à�â�`Z~ZbyàZ`y~ZÞ�Þ*àZack.l\â�Þ�ajç2hc[\á�m�àZajç2à¸ackHG�~Zk�é
Þ�a�)�[2èÂa��µÞ�àZ[Dç2`ik�Þ�k�`��Rl�hch�[2è�b\[2kDl\âå[Åâå`y~ZbyàZhcp¾Þ*àZ[½k*l\qÅ[\ê ! [¸l�hck�`|~Zk�[½Þ�m�`¹`Zæ�[�â�l�Þ�`yâ�k
mRacÞ*àÂÞ�àZ[2�(`\hchj`�mRaz]Zb:k�[�q½l\]iÞ�acç2k��DI�acY\[�] l )&]ZajÞ�[|k�[2ÞKJ á�Þ�àZ[_[2wræ�â�[2k�k�ac`y]ML�`Z]Z[�é!`��NJPO
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â�[2Þ*~�â�]Zk½l\] [2hj[�qÅ[�]\Þ½`A� J lxç2ç2`yâ�è�az]Zb¾Þ�` l\]Âl\â�ãZacÞ*â�l\â�p:â�~Zhc[\ê|ÝTk*~�ãZk�[�#�~Z[�]\ÞGaz]\Yi`yç�lné
Þ�ac`y] `��-L�`y]Z[�é!`A�NJPO_ç�l\]Ââ�[2Þ*~�â�] Þ*àZ[¸k*l\qG[½`ZâflÉè�a�1}[�âå[�]\Þ·[2hj[�qÅ[�]\Þ�ê �,àZ[½[2wræ�âå[2k�k�ac`y]
L*l\â�bgqÅa']fe�gahji�ß�kOä(O.â�[2Þ�~�â�]Zk4Þ�àZ[g[2hc[�qG[�]iÞ�k'k�)�J Þ*à�l�Þ�qGaz]ZazqGaco2[di�ß�k�ä6á2Þ*à�l�Þ�ack�á�Þ*àZ[gk�[2Þ
l k7)�J;05i�ß�k�ä . qGaz] e�m�g�h i�ß�kfnzä oyá�m.àZ[�â�[�i_ackQl �¢~�]Zç2Þ�ac`y] �!â�`yq J Þ�`fÞ*àZ[�]Z`y]ié�]Z[2byl�Þ�acY\[
az]\Þ�[2bi[�â�k�ê

p�� qsr �(tvu ����w3ryxKr �(z�{=|

/ [�l�h é!Þ�azqG[:ß(àZ[�~�â�ack�Þ�acç�äÁk�[�l\â�ç2à¾qG[2Þ*àZ`Zè�k ��;=���Èaz]iÞ�[�â�hc[�lnY\[½æZh'li]�]Za']Zb:l\]ZèÂæZh'li]¾[2w\é
[2ç�~ZÞ�ac`y]�ágl\]ZèÂl�hchj`�m �(`yâ()&]Z[�é!byâ�l�az]Z[2è ç2`y]iÞ*â�`ih�`�Yi[�â�àZ`�m qG~Zç à:æZhzl\]�]Zaz]Zb:Þ�` æ�[�â �¦`yâ�q
ã�[2Þ�m�[2[�] æZhzl\] [2wy[2ç�~ZÞ�ac`y]Zknê �RàZ[2p l\â�[|âå[2h'lxÞ�[2è Þ�`:â�[2az]'�(`yâ�ç2[�qG[�]iÞ�é!hc[�l\â�]Zaz]Zb qG[2Þ�àZ`yè�k
��;=-�á~}�� ��á�l�kgæ�`ia']iÞ�[2è¸`y~ZÞ�az]2��� ��êA��hzl\]�]Zaz]ZbGack�è�`y]Z[RYZa'lÁhc`yç�l�h�k�[�l\â�ç2àZ[2k�á\Þ*à�lxÞ�ajkná\k�[�l\âåç àZ[2k
Þ*à�l�Þ|l\âå[ âå[2k�Þ*â�acç2Þ�[2è¶Þ�` Þ*àZ[:æ�l\âåÞ_`��fÞ*àZ[:byâ�l\æ�à l\âå`y~�]Zè Þ*àZ[¾ç�~�â�â�[�]iÞ_Y\[�â�Þ�[2w `��Dl\]
l�b\[�]iÞ�ê��RàZ[·m.àZacÞ�[Dliâ�[�lG`��"3�acby~�â�[ ;Áajhchz~Zk�Þ*â�l�Þ�[2k�Þ*àZ[fhcazqGacÞ�[2è¾hc`y`ytxé�l\àZ[�l�èÉ`��gâ�[�l�h é!Þ�azqG[
k�[�l\â�ç2à¶qG[2Þ*àZ`Zè�k�ê .Àwræ�[�â�azqG[�]\Þ�l�h�[2Yyacè�[�]Zç2[Âk*~Zb\b\[2k�Þ�k¹Þ�à�l�Þ|â�[�l�h é!Þ�azqG[¾k�[�l\âåç à¶qG[2Þ*àié
`yè�k�l\â�[R[87¸ç2aj[�]iÞ�è�`yq½l�az]ié!az]Zè�[�æ�[�]Zè�[�]iÞRk�[�liâ�ç àsqG[2Þ*àZ`Zè�kgÞ*à�l�Þ�`Z~ZÞ*æ�[�â9�(`yâ�q Þ*â�l�è�acÞ�ac`y]�lxh
k�[�l\â�ç2à½qG[2Þ�àZ`yè�k§k*~Zç àsl�kgÝ�� ��;0� �r`Z]½l�Y�l\â�ac[2Þ�pD`A�}k�[�l\â�ç2àDæ�âå`yãZhc[�qGk�ê / [�lxh	é!Þ�a'qÅ[�k�[�l\â�ç2à
qG[2Þ*àZ`Zè�k¿à�lnY\[\á'�(`yâ§[2wrliq½æZhc[\á�k*~Zç2ç2[2k�k �¢~Zhchcp ã�[2[�]|l\æ�æZhcac[2è¾Þ�`½Þ*â�l�è�acÞ�ac`y]�l�h�k�[�l\â�ç2à_æ�â�`yãié
hc[�qGk � ;=< ��ágqÅ`�YZaz]Zb�é!Þ*l\âåb\[2ÞGk�[�l\â�ç2à æ�â�`yãZhc[�qGk �~� ��ágX � / 5��gXié!Þ�p�æ�[:æZhzl\]�]Zaz]Zb æ�â�`yãZhc[�qGk
��� ��áZâ�`yã�`\ÞQ]�lnYZajbZl�Þ�ac`y]¸l\]Zè¹hc`Zç�l�hcaco�l�Þ�ac`y]|æ�âå`yãZhc[�qGkRmRacÞ*àsaz]ZajÞ�a'lxh4æ�`\k�[¿~�]Zç2[�â�Þ�l�az]\Þ�p ��;Z����á
Þ�`\Þ*lxhjhcp `yãZk�[�â�Y�l\ãZhc[40 liâ�t�`�Y¾è�[2ç2ajk�aj`Z] æ�âå`yç2[2k�k_æ�â�`yãZhc[�qGk���� ��ágl\]Zè æ�l\â�Þ�a'lxhjhcp `yãZk�[�â�Y\é
l\ãZhc[20:l\â�t�`�Y|è�[2ç2ack�ac`y] æ�âå`yç2[2k�k½æ�â�`ZãZhj[�qÅk �5����á�l\qG`y]ZbÉ`\Þ*àZ[�â�knê_Ý b\`Z`yè `�Yi[�â�Yyac[2m `��
â�[�l�h é!Þ�azqG[·k�[�l\â�ç2à¹qÅ[2Þ*àZ`yè�k�ackRb\acY\[�]¸az]������}l\]Zè|]Z[2m�[�â§è�[2Y\[2hc`yæ�qG[�]iÞ�kRç�l\]_ã�[ �¦`Z~�]Zè¹az]
��;�;8��ê ! [Gk�Þ*~Zè�pÉÞ�mQ`sk�azqGach'liâfâ�[�l�h é!Þ�azqG[sk�[�l\â�ç2à|qG[2Þ�àZ`yè�k�Þ*à�lxÞ¿l\]iÞ�k�ç�l\]¾~Zk�[GÞ�`¸ç2`�Yi[�â
byâ�l\æ�àZknáy]�l\qG[2hcpGY�liâ�azl\]\Þ�kg`��4{�[�l\â�]Za']Zb / [�l�h é ��azqG[�Ý��.l\]Zè��,`yè�[
,�`y~�]iÞ�az]ZbfÞ�à�l�Þgà�lnY\[
lÉhj`Z`ytxé�l\àZ[�l�èÂ`��R`y]Zhcp:`y]Z[½[2è�bi[¹Þ*â�l�Yi[�â�k*l�hgl\]Zè )�ÞDÞ�àZ[¹l�hcb\`yâ�acÞ*à�qÅajç_k�t�[2hc[2Þ�`y] k*àZ`�m.]
az] 3�acby~�â�[�}�ê¹e§`\Þ*à â�[�l�h é!Þ�azqG[¸k�[�l\â�ç2à:qG[2Þ*àZ`Zè�kDlxk�k�`Zç2a'lxÞ�[¹lD=ré!Y�l�hz~Z[�=4ß# nä�mRacÞ*à [�l�ç à
Y\[�â�Þ�[2wD ) �¶l\]Zè¾a']ZacÞ�azl�hcaco2[¸Þ*àZ[�q mRacÞ*à_o2[�âå`y[2k�ê
�RàZ[Gk�[�qsl\]\Þ�ajç2k�`��gÞ*àZ[K=ré!Y�l�hz~Z[2kfè�[�é
æ�[�]Zè¾`y]¸Þ*àZ[fâå[�l�h é!Þ�azqG[Gk�[�l\â�ç2à_qG[2Þ*àZ`Zè|ã�~ZÞ¿liâ�[�k�azq½æZhc[Dl\]Zè¾â�[2k*~ZhcÞ�a'] az]\Þ*~ZacÞ�acY\[½â�~Zhc[2k
`���Þ*ày~�qGã �¦`Zâ�m.àZacç à¸[2è�bi[2k.Þ�`GÞ*â�l�Yi[�â�k�[\ê �,àZ[ =Zé!Y�l�hz~Z[2k.ç2`Zâ�â�[2k*æ�`y]Zè_Þ�`½q½l\â�tiaz]Zb\kRÞ*à�lxÞ
Þ*àZ[Dli]\Þ�k�hc[�lnY\[Dl�Þ,Þ*àZ[GY\[�â�Þ�acç2[2k�`��gÞ*àZ[fbZâ�l\æ�àZk�á�k�[2[ 3�acby~�âå[ ;\ê*�RàZack�ack�m.à�l�Þ�k�`yqG[�az]ié
k�[2ç2Þ�k�è�`�ê / [�l�h�l\]\Þ�k�á �(`yâ�[2w�l\q½æZhc[½~Zk�[fç2àZ[�qGacç�l�hRß(æ�àZ[�â�`yqG`Z]Z[�äRÞ*â�l�ç2[2kRÞ�`½bZ~Zajè�[GÞ*àZ[2azâ
]�lnYyacbyl�Þ�aj`Z] ��;8��ê"0¾`yãZachj[½â�`Zã�`\Þ�k�à�l�Yi[Dã�[2[�]Éã�~ZachjÞ�Þ�à�l�ÞRhc[�lnY\[Dq½liâ�t\az]Zb\k�az]_Þ*àZ[·Þ�[�â�â�lxa']
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ã�~ZÞRk�`��¢liâ�`y]Zhcp¹k�àZ`yâ�Þ�é!hcacY\[2è qsl\â�tia']ZbikRk*~Zç2à|l�kR`Zè�`yâ�Þ�â�l�ç2[2k
��}�} ��áràZ[�lxÞRÞ*â�l�ç2[2k
��} ;8��áZ`yâ
l�hcç2`yàZ`ih4Þ*â�l�ç2[2k&��}��A��ê":�]Z[Dç2à�l�hchc[�]Zb\[Gack.Þ�`¸ã�~Zajhcè qÅ`yãZachj[½â�`Zã�`\Þ�k,Þ*à�l�Þ�hc[�l�Yi[fhc`y]Zb�é!hcacY\[2è
q½liâ�t\az]Zb\k�az]¸Þ*àZ[�Þ�[�â�â�l�az]�áZ[2k*æ�[2ç2azl�hchcp|hc`y]Zb�é!hcacY\[2è¾q½l\â�tiaz]Zb\k�Þ*à�l�Þ�è�`½]Z`\Þ�b\[2Þ�è�[2k�Þ*â�`�p\[2è
ãipÖlxç2Þ�acYyacÞ�ac[2k�k*~Zç2à_l�kRY�l�ç�~�~�q ç2hc[�l\]Zaz]Zb_`yâ§hzlnm.]|qÅ`�m,a']ZbOê

Ý�]\Þ�kfÞ*à�l�Þf~Zk�[¹â�[�l�h é!Þ�azqG[¸k�[�l\â�ç2à:qG[2Þ�àZ`yè�kGè�` ]Z`iÞD]Z[2[2èÂÞ�`|ty]Z`�m `yâ�hc[�l\â�] Þ*àZ[
byâ�l\æ�à:ß(l\]Zè_ç�l\]¸Þ�ày~Zk�`yæ�[�â�l�Þ�[�`y]_tZ]Z`�m.]_l\]Zè|~�]�tZ]Z`�m.]¸byâ�l\æ�àZk�äQ]Z`Zâ�ç2`yq½æ�~ZÞ�[�ç2`Zq·é
æZhc[2Þ�[¾æ�l�Þ*àZk�ê / l�Þ*àZ[�â2á§Þ*àZ[2p l�hcmRl�pZkGè�[2ç2acè�[|m.àZacç2à ]Z[2acbyàZã�`yâ�az]ZbÂY\[�â�Þ�[2wÂÞ�`:qG`�Y\[¸Þ�`
ã�l�k�[2è `y]ZhcpÂ`y]¾Þ*àZ[�=Zé!Y�l�hz~Z[2k½`��RÞ*àZ[_]Z[2acbyàyã�`yâ�az]Zb:Y\[�âåÞ�acç2[2k�ê e§[8�(`yâ�[_qG`�Yyaz]Zb¾Þ�`ÉÞ*à�l�Þ
Y\[�âåÞ�[2w&á�Þ*àZ[½l\]iÞ�k�ç�l\]¾ç2à�l\]Zb\[½Þ�àZ[-=Zé!Y�l�hz~Z[¹`���Þ*àZ[2azâ�ç�~�â�âå[�]\Þ·Y\[�â�Þ�[2w�ê½e§`\Þ*à¾{�[�l\â�]Zaz]Zb
/ [�lxh	é �µa'qÅ[_ÝF�_l\]Zè �,`yè�[ ,µ`y~�]\Þ�a']Zb4)&â�k�Þ�è�[2ç2ajè�[_m�àZajç2à [2è�b\[½Þ*àZ[¹li]\Þ�k·k*àZ`y~ZhcèÂÞ*â�lné
Y\[�âåk�[Raz]¸Þ*àZ[2azâ§ç�~�â�â�[�]iÞgY\[�â�Þ�[2w ß¢{�az]Z[ }\ä6ê �,àZ[2p½hc`y`yt·`y]Z[�[2è�b\[�Þ*â�lnY\[�â�k�l�hrliàZ[�l�è ß¦h'liâ�b\[�â
hc`Z`yt�é�liàZ[�l�è�k¿liâ�[fæ�`\k�k�azãZhj[�ä�l\]Zè¾l�hcmµlnpZk�byâ�[2[2è�achcp|hc[2ÞRÞ*àZ[Gl\]\Þ�kQÞ�â�lnY\[�â�k�[�Þ*àZ[�[2è�b\[·Þ*à�l�Þ
hc[�l�è�k§Þ�`fl�]Z[2acbyàyã�`yâ�az]ZbfYi[�â�Þ�[2wfm,ajÞ�à½lRk�q½l�hchc[2k�Þ =ré!Y�l�hz~Z[½ß�Þ�ac[2k�ç�l\]½ã�[µã�âå`yt�[�]½l\â�ãZajÞ�â�l\â$é
achcprä6ê �RàZ[�]�áOÞ*àZ[2p|~�æ�è�l�Þ�[�Þ*àZ[ =Zé!Y�lxh'~Z[G`���Þ*àZ[2azâ,ç�~�â�â�[�]iÞRY\[�â�Þ�[2w_~Zk�az]Zb_lGY�l�hz~Z[�é�~�æ�è�l�Þ�[
â�~Zhc[·Þ*à�l�Þ�è�[�æ�[�]Zè�k�`y]sÞ*àZ[�k�[�q½l\]iÞ�acç2kR`���Þ*àZ[F=Zé!Y�l�hz~Z[2k¿l\]Zè_Þ�ày~Zk�Þ*àZ[fâ�[�lxh	é!Þ�a'qÅ[�k�[�l\â�ç2à
qG[2Þ�àZ`yè ß({�az]Z[��iä2ê ! [½l�k�k�~�qG[fÞ*à�lxÞ�Þ*àZ[½l\]\Þ�k.[2wZ[2ç�~ZÞ�[½{�az]Z[2ks}¹l\]Zè �¸Þ�`ib\[2Þ*àZ[�â�l\]Zè
l�Þ�`yqGacç�l�hchcp ß �¦`Zâ�[2w�l\q½æZhc[\á&ã�[2ç�l\~Zk�[�Þ*àZ[fã�`yè�p_`A�4Þ*àZ[fl\]iÞ�ç2`�Yi[�â�k�Þ*àZ[�ç�~�â�â�[�]iÞ�hj`Zç�l�Þ�ac`y]
l\]Zè¾acÞ�kf]Z[2acbyàZã�`yâåk*ä2ê
3�az]�l�hchcp\á4ã�`\Þ*à¾â�[�l�h é!Þ�azqG[½k�[�l\â�ç2à|qG[2Þ*àZ`Zè�k�hc[2Þ�Þ*àZ[½l\]iÞ�k.Þ�â�lnY\[�â�k�[
Þ*àZ[�k�[2hc[2ç2Þ�[2èG[2è�b\[fß({}a']Z[#�yä2á�~�æ�è�l�Þ�[�Þ*àZ[�ç�~�â�âå[�]\Þ�Y\[�â�Þ�[2w¹ß¢{�az]Z[*�iä2á\l\]ZèfacÞ�[�â�l�Þ�[�Þ*àZ[Qæ�âå`�é
ç2[2è�~�â�[¹ß¢{�az]Z[&�\ä2ê4e§`\Þ�à¹â�[�lxh	é!Þ�a'qÅ[.k�[�liâ�ç à¸qG[2Þ*àZ`Zè�k�ç�l\]½ã�[�[2wy[2ç�~ZÞ�[2è_ãip¹l\]iÞ�kgmRacÞ*àZ`Z~ZÞ
qG[�qÅ`yâ�p\á�â�[�#r~Zazâ�[G`y]Zhcp¾l½Y\[�âåp_hjazqGacÞ�[2èÂhc`y`Zt�é�l\àZ[�lxè li]Zè|ç2`yq½æ�~ZÞ�l�Þ�ac`y]�l�h�ç�l\æ�l\ãZachcacÞ�ac[2k�á
l\]Zè·ç�l\]Gã�[�~Zk�[2è½ã\p�k�az]Zb\hc[Rl\]iÞ�k4l�k�m�[2hchrl�k�byâ�`Z~�æZk�`��&l\]iÞ�k�Þ*à�lxÞ4k*à�liâ�[�Þ*àZ[*=Zé!Y�l�hz~Z[2kgã�~ZÞ
è�`|]Z`\Þ�è�azâ�[2ç2Þ�hjp ç2`yq½qG~�]Zacç�l�Þ�[GmRacÞ*à¾[�l�ç2àÉ`\Þ*àZ[�â2ê �RàZ[2k�[¹æ�â�`Zæ�[�â�Þ�ac[2kGq½l�Þ�ç2àÉÞ*àZ[Ghjazq·é
acÞ�[2è_k�[�]Zk�a']Zb½l\]Zè¸ç2`yq½æ�~ZÞ�l�Þ�ac`y]�l�hOç�l\æ�l\ãZachcajÞ�aj[2k�`��Èli]\Þ�knê 5!]¸Þ�àZ[*�(`\hchc`�m,a']ZbOáym�[Rè�[2k�ç�â�azã�[
{�[�liâ�]Zaz]Zb / [�lxh	é �µa'qÅ[DÝ��Dl\]Zèj�,`Zè�[ ,�`y~�]iÞ�az]Zb½az]_è�[2Þ�l�ach¦ê
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{�[�liâ�]Zaz]Zb / [�l�h é ��azqG[GÝF�|ß({ / ��ÝF��ä,ç�l\]Éã�[Gè�[2k�ç�â�azã�[2èÂl�k �(`\hchj`�mRknê �RàZ[ =Zé!Y�lxh'~Z[

=�ß# �ä�`���Y\[�â�Þ�[2wP ½l\æ�æ�â�`�wZazq½l�Þ�[2k�Þ*àZ[sk*~�q `��QÞ�àZ[Dk�q½l�hchc[2k�Þ =ré!Y�l�hz~Z[¸`��Ql\]ip|k�Þ*lxÞ�[½l\]Zè
Þ*àZ[sè�ajk�Þ*l\]Zç2[��!â�`yqTY\[�â�Þ�[2wP ½Þ�`|l¸ç2hj`ik�[2k�Þ�Y\[�â�Þ�[2w|mRacÞ*à¾k�~Zç à:l¸k�q½l�hchc[2k�Þ =ré!Y�l�hz~Z[\ê ��`
~�]Zè�[�â�k�Þ*l\]Zè:Þ*àZ[Gk�[�qsl\]\Þ�ajç2k�`A�QÞ*àZ[K=Zé!Y�l�hz~Z[2k�á�ç2`Z]Zk�acè�[�â�Þ*àZ[-=ré!Y�l�hz~Z[2kG~�]\Þ�ach�Þ*àZ[Gbyâ�l\æ�à
à�l�k|ã�[2[�]¶ç2`�Y\[�â�[2è �¦`yâsÞ*àZ[4)&â�k�Þ_Þ�a'qÅ[\ê 5!]LÞ*àZack_ç�l�k�[\á�lÂY\[�â�Þ�[2w m,ajÞ�à =ré!Y�l�hz~Z[:o2[�âå`
ç2`yâ�â�[2k*æ�`Z]Zè�k�Þ�`Öli] ~�]iYZajk�ajÞ�[2è:Y\[�â�Þ�[2w ß�Þ�`_ã�[½æ�â�[2ç2ack�[���l¸Y\[�â�Þ�[2w_Þ*à�l�Þ�à�l�kf]Z[2Y\[�â�ã�[2[�]
hc[8�(ÞQãipÅli]Dli]\Þ*ä6ê �RàZ[3=ré!Y�l�hz~Z[B=4ß# nä�`���Y\[�â�Þ�[2w  RÞ�àZ[�]½l\æ�æ�â�`�wZa'qsl�Þ�[2k�Þ*àZ[�è�ack�Þ*l\]Zç2[(�!â�`yq
Y\[�âåÞ�[2w5 GÞ�`|l¸ç2hj`ik�[2k�ÞfYi[�â�Þ�[2w_mRacÞ*à =ré!Y�l�hz~Z[¸o2[�â�`�á�Þ*à�lxÞ.ack�á�l¸ç2hj`ik�[2k�ÞfYi[�â�Þ�[2w|Þ�à�l�Þ¿à�lxk
]Z`\Þ�p\[2Þ�ã�[2[�]¸YZack�acÞ�[2è�êQ{ / ��ÝF�Gl�hcmµlnpZkQqG`�Y\[2k§Þ*àZ[�l\]\Þ�kgÞ�`GlD]Z[2acbyàZã�`Zâ�az]Zb½Y\[�â�Þ�[2wsmRacÞ*à
lsk*q½l�hchc[2k�ÞB=Zé!Y�l�hz~Z[½Þ�`¹â�[�lxç àÉl½Y\[�âåÞ�[2w_Þ*à�l�Þ.à�lxk¿]Z`\Þ�p\[2Þ.ã�[2[�]¾YZajk�ajÞ�[2è�á�Þ�`½[2Y\[�]iÞ*~�l�hchcp
YZack�acÞ.l�hch�Y\[�â�Þ�acç2[2kRl\]Zè¸ç2`�Yi[�âgÞ�àZ[.byâ�l\æ�à�ê�{ / ��Ý��fk�[2Þ�k�Þ*àZ[�]Z[2m =Zé!Y�lxh'~Z[·`���Þ*àZ[�ç�~�â�â�[�]iÞ
Y\[�âåÞ�[2w_Þ�`½`y]Z[GæZhz~Zk�Þ*àZ[DqGaz]ZazqG~�q `A�gÞ*àZ[ =ré!Y�l�hz~Z[2k�`���acÞ�k¿]Z[2acbyàZã�`Zâ�az]Zb|Y\[�â�Þ�ajç2[2knê*�RàZ[
â�[�lxk�`y] �¦`ZâRÞ*àZack�Y�l�hz~Z[�é�~�æ�è�l�Þ�[_â�~Zhc[ ß�Þ�à�l�Þ.ç�li]|[�lxk�achjp:ã�[Dbi[�]Z[�â�l�hcaco2[2è Þ�`¸byâ�liæ�àZk�mRacÞ*à
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Three Ants
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1 1 2 0 0

0 1 1 0 0

0 0 0 0
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0 0 0 0 0 0
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]Z`y]ié�~�]Za��¦`Zâ�q [2è�b\[_ç2`\k�Þ�k*ä�ackGÞ*à�l�ÞGÞ*àZ[¸k*àZ`yâåÞ�[2k�ÞDæ�lxÞ*à:Þ�` lÉç2hc`\k�[2k�Þ½~�]iYyack�acÞ�[2èLY\[�â�Þ�[2w
à�l�kGÞ�`|bi`|Þ*à�â�`Z~Zbyà:`Z]Z[¹`��RÞ*àZ[_]Z[2acbyàZã�`yâ�az]Zb:Yi[�â�Þ�acç2[2k�ê��Rày~ZknáÈli] l\æ�æ�âå`�wZazq½l�Þ�ac`y] `��
Þ*àZ[fè�ack�Þ�l\]Zç2[ �¢âå`yq Þ*àZ[�ç�~�â�âå[�]\ÞRYi[�â�Þ�[2w¸Þ�`½lGç2hc`\k�[2k�Þ.~�]iYZajk�ajÞ�[2è Yi[�â�Þ�[2w½ack�`y]Z[fæZhz~Zk.Þ*àZ[
qGaz]ZazqD~�q `A�.Þ*àZ[|[2k�Þ�azq½l�Þ�[2k½`A�.Þ*àZ[_è�ack�Þ*l\]Zç2[2k6�!â�`yq Þ*àZ[|]Z[2acbyàZã�`Zâ�az]Zb Y\[�â�Þ�acç2[2k½Þ�`Âl
ç2hc`\k�[2k�Þ�~�]\YZack�acÞ�[2è|Yi[�â�Þ�[2w�ê

{ / ��Ý��|mRl�k
)&âåk�Þfè�[2k�ç�âåa'ã�[2è az] ��;=< �Rl\]Zè ack½æ�â�`yã�liãZhjp Þ*àZ[ÖqÅ`\k�ÞDæ�`yæ�~Zhzl\â½â�[�lxh	é
Þ�azqG[_k�[�l\âåç àÂqG[2Þ*àZ`Zè�ê 5¢Þ½ackG`��¦Þ�[�] ~Zk�[2è Þ�`2)&]Zè æ�l�Þ*àZkGÞ�`¾lÉb\`yl�h§Y\[�â�Þ�[2w:`Z] tZ]Z`�m.]
`yâ�~�]�ty]Z`�m.]Ébyâ�liæ�àZk�ê
5!]ÉÞ*àZack�ç�l�k�[\áO`y]Z[Gç�l\]_az]ZacÞ�azl�hcaco2[_Þ*àZ[K=Zé!Y�l�hz~Z[½`��QlsY\[�â�Þ�[2w_mRacÞ*à
l\]_l\æ�æ�â�`�wZazq½l�Þ�ac`y]¸`���acÞ�kRb\`Zl�h�è�ajk�Þ*l\]Zç2[\á�m.àZacç2à$�(`yç�~Zk�[2kRÞ*àZ[�k�[�l\âåç à¸Þ�`�mRl\â�è�k§Þ*àZ[fbi`yl�h
Y\[�â�Þ�acç2[2k�ê�3�~�â�Þ*àZ[�â�qG`Zâ�[\á�a��}{ / ��Ý��Rackgl�hcmRl�pZk�â�[2k�Þ*l\âåÞ�[2èfm.àZ[�]·acÞgâ�[�l�ç2àZ[2kgl,b\`yl�h\Yi[�â�Þ�[2w�á
Þ*àZ[�]ÂacÞ½mRachchR[2Y\[�]iÞ*~�l�hchcp �(`\hchc`�m lÉk*àZ`yâ�Þ�[2k�ÞDæ�l�Þ*àÂÞ�` lÉb\`Zl�hgY\[�âåÞ�[2w&ê 5$]ÂÞ*àZack¹l\â�Þ�ajç2hc[\á
àZ`�mQ[2Yi[�â2á�m�[½l\æ�æZhcp { / ��Ý��¹Þ�`_byâ�l\æ�à¾ç2`�Y\[�â�l�b\[\ê 3�ajbZ~�â�[��_è�[�qÅ`y]Zk�Þ*â�lxÞ�[2kfàZ`�m l\]\Þ�k
Þ*à�l�ÞR~Zk�[G{ / ��Ý��fç2`�Y\[�âRlGâ�[2by~Zhzl\â �(`y~�â$é!ç2`Z]�]Z[2ç2Þ�[2è|byâåajè�ê �RàZ[fl\]iÞ�k�ç�l\]_qG`�Y\[�Þ�`G[�l�ç à
`��RÞ*àZ[6�¦`y~�â·]Z[2acbyàyã�`yâ�az]Zb:ç2[2hchck½`��RÞ*àZ[2azâ·ç�~�â�â�[�]iÞGç2[2hjhRæ�â�`�YZacè�[2è Þ*à�lxÞfÞ*àZ[½è�[2k�Þ�az]�l�Þ�ac`y]
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�RàZ[½l\]iÞ�k.qG`�Y\[·az] l¸biajYi[�]|k�[�#r~Z[�]iÞ�azl�h�`yâ�è�[�âGß(l�hcÞ*àZ`y~Zbyà
Þ*àZack½ack½]Z`\Þ½]Z[2ç2[2k�k*l\â�p a']Âbi[�]Z[�â�l�hzä2ê �RàZ[¸ç2[2hchjk_l\â�[_q½l\â�t�[2è:mRacÞ*àÂÞ*àZ[2azâ =Zé!Y�l�hz~Z[2k�ê 5��
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è�a�1}[�âå[�]\Þ�l\]\Þ�k�ê 3�acby~�â�[_�½ß�Þ�`yæ�ä�è�[�qG`y]Zk�Þ�â�l�Þ�[2k�àZ`�m k�az]Zb\hc[.l\]iÞ�k�Þ*à�l�Þ�~Zk�[.{ / ��ÝF��ç2`�Yi[�â
Þ*àZ[¸byâ�acè�á4l\]Zè>3�acby~�â�[��Âß(ã�`iÞ�Þ�`yq½ä�è�[�qÅ`y]Zk�Þ*â�lxÞ�[2kfàZ`�m Þ*à�â�[2[¸l\]\Þ�k�Þ*à�l�ÞD~Zk�[¹{ / ��Ý��
ç2`�Y\[�â�acÞ�ê
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�RàZ[D=ré!Y�l�hz~Z[D=�ß# �ä·`��.Yi[�â�Þ�[2w  _ç2`yâ�â�[2k*æ�`Z]Zè�kDÞ�` Þ�àZ[Ö]Z~�qGã�[�âG`���Þ�azqG[2kGY\[�â�Þ�[2w  _à�lxk
ã�[2[�]|YZack�acÞ�[2è ãip|l\]iÞ�k�ê*��`Ö~�]Zè�[�â�k�Þ*l\]Zè¾Þ*àZ[fk�[�q½l\]iÞ�acç2k.`��gÞ�àZ[ =Zé!Y�l�hz~Z[2k�á�ç2`Z]Zk�acè�[�â�Þ*àZ[
=ré!Y�l�hz~Z[2k�~�]\Þ�ach�Þ*àZ[�byâ�l\æ�à¸à�l�kRã�[2[�]¸ç2`�Y\[�âå[2è �(`yâ�Þ�àZ[*)&â�k�ÞQÞ�a'qÅ[\ê�5!]sÞ*àZackRç�l�k�[\áZY\[�âåÞ�acç2[2k
mRacÞ*àP=ré!Y�l�hz~Z[2kGo2[�â�`_ç2`yâ�âå[2k*æ�`y]Zè¾Þ�`_~�]iYyack�acÞ�[2èÂY\[�â�Þ�acç2[2k¹ß�Þ�`Öã�[¹æ�â�[2ç2ack�[���Y\[�â�Þ�acç2[2k·Þ*à�l�Þ
à�lnY\[|]Z[2Y\[�â¸ã�[2[�]Lhc[8�(ÞÖãip l\] l\]iÞ*ä2ê �R`Zè�[ ,µ`y~�]\Þ�a']Zb l�hcmRlnpyk¹qÅ`�Yi[2k½Þ*àZ[|l\]iÞ�k½Þ�`Âl
]Z[2acbyàZã�`yâåa']ZbÂY\[�â�Þ�[2w mRacÞ*à l k*q½l�hchc[2k�Þ-=ré!Y�l�hz~Z[¾Þ�`:â�[�l�ç2à lÉY\[�â�Þ�[2wÂÞ*à�l�Þ½à�l�k¹]Z`iÞ½p\[2Þ
ã�[2[�]_YZajk�ajÞ�[2è�á�Þ�`G[2Y\[�]iÞ*~�l�hchcp_YZajk�ajÞ�l�hch�Y\[�â�Þ�acç2[2k.li]Zè_ç2`�Yi[�âgÞ�àZ[�byâ�l\æ�à�ê'�,`Zè�[&,�`y~�]iÞ�az]Zb
k�[2Þ�k¹Þ*àZ[¾]Z[2m =ré!Y�l�hz~Z[¾`��fÞ*àZ[Éç�~�â�â�[�]iÞ¹Yi[�â�Þ�[2wÂÞ�` `Z]Z[ æZhz~Zk_Þ*àZ[|`ihjè�=Zé!Y�l�hz~Z[ `A�fÞ*àZ[
ç�~�â�âå[�]\ÞRYi[�â�Þ�[2w:ß(qG[�l\]Zaz]Zb½Þ*à�lxÞRÞ*àZ[�Y\[�â�Þ�[2wÖà�l�k�ã�[2[�]_YZack�acÞ�[2è:l\]Z`\Þ*àZ[�âµÞ�azqG[�ä2ê

%gl\âåa'li]\Þ�k�`��_�R`Zè�[ ,�`y~�]iÞ�az]Zb|à�l�Yi[Dã�[2[�] ~Zk�[2è¾a'] Þ*àZ[GhjacÞ�[�â�l�Þ*~�â�[GÞ�`¸[2wræZhc`yâå[Å~�]ié
tZ]Z`�m.]:Þ�[�â�â�l�az]�á�[2acÞ*àZ[�âG`Z]:Þ*àZ[2azâG`�m.] ��}�- ��`yâ·Þ�`:l�ç2ç2[2hc[�â�l�Þ�[_â�[2az]'�¦`Zâ�ç2[�qG[�]iÞ�é!hc[�l\â�]Zaz]Zb
qG[2Þ�àZ`yè�k2��}�����ês�R`Zè�[2,�`y~�]iÞ�az]Zb|ack½l�hck�`|Þ*àZ[ �¦`y~�]Zè�lxÞ�ac`y]:`A� L�Ý.Y\`iajè�az]Zb¾Þ*àZ[���lxk�Þ���Ý
XZazq½æZhc[¹ã�~ZÞ&. 1}[2ç2Þ�ajYi[DXZÞ*â�lxÞ�[2b\p$�(`yâ / [�l�ç2Þ�acY\[2� / `yã�`\Þ �1��lnYyacbylxÞ�ac`y] O �~} ��ê 5¢Þ.ackfæ�â�`Zã�lné
ãZhcp_[�l�k�ac[�â�Þ�`Dazq½æZhc[�qG[�]iÞ�l\]\Þ�kRÞ*à�l�ÞR~Zk�[F�,`yè�[&,µ`y~�]\Þ�a']ZbsÞ*à�l\]_l\]iÞ�k�Þ*à�l�ÞR~Zk�[f{ / ��ÝF�
ã�[2ç�l\~Zk�[F�,`yè�[
,�`y~�]iÞ�az]Zb½l�hcmµlnpZkgaz]Zç�â�[�l�k�[2kRÞ*àZ[B=Zé!Y�lxh'~Z[�`A�4Þ*àZ[�ç�~�â�â�[�]iÞQYi[�â�Þ�[2w½ã\psÞ*àZ[
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,�`y~�]iÞ�az]Zb:ç2`�Y\[�â_ß�k�Þ*âå`y]Zb\hcp:ç2`y]�]Z[2ç2Þ�[2è�äÅbyâ�l\æ�àZk½â�[�æ�[�l�Þ�[2è�hcp l\]Zè Þ*àZ~Zk½l�Yi`\acè ç2pyç2hcaz]Zb
�¦`Zâ�[2Y\[�â�az]Âæ�l\â�Þ�k·`��RÞ*àZ[¸byâ�l\æ�àZk�á�è�[2k*æZacÞ�[_Þ*àZ[2azâ·hca'qÅajÞ�[2è k�[�]Zk�az]Zb:l\]Zè ç2`Zq½æ�~ZÞ*l�Þ�ac`y]�lxh
ç�l\æ�l\ãZachcacÞ�ac[2k�ê ! [6)&â�k�Þfk�àZ`�m Þ*à�l�Þfl\]iÞ�k·Þ*à�l�ÞD~Zk�[¹{ / ��Ý��|ç2`�Y\[�â�byâ�liæ�àZkDâ�[�æ�[�l�Þ�[2è�hcp\á
�¦`ihjhc`�mRaz]Zb���}�- �gl\]Zè �~}�� ��ê��RàZackfç�l\] ã�[½k*àZ`�m.]¾ãip:l�k�k*~�qGaz]ZbÉÞ*à�l�Þ�á�l�Þ�k�`yqG[½æ�`\az]iÞfaz]
Þ�azqG[\áOÞ*àZ[2p_è�`¹]Z`\ÞRç2`�Y\[�âµÞ*àZ[fbyâ�l\æ�àZkDß(l�bZl�az]�ä2ê �,àZ[�]�á�Þ*àZ[�âå[�ajk�k�`yqG[¹ß(æ�`\k�k�azãZhcp|hzl�Þ�[�â�ä
æ�`\az]iÞ�az]¾Þ�azqG[Gm.àZ[�]ÉÞ*àZ[2p_`y]Zhcp|YZack�acÞfÞ*àZ`ik�[fY\[�âåÞ�acç2[2kfl�byl�az]_Þ�à�l�Þ.Þ�àZ[2p|YZajk�ajÞ�az]')&]ZacÞ�[2hcp
`��(Þ�[�]�
�Þ�àZ[2p|ç2pZç2hj[G`y]Éæ�l\â�Þ�`��gÞ*àZ[·byâ�l\æ�àZk�ê*�,àZ[ =ré!Y�l�hz~Z[2k�`��Qlxhjh�Y\[�â�Þ�ajç2[2k�az]ÉÞ*àZ[·ç2pyç2hc[
Þ*àZ[�]¸az]Zç�â�[�l�k�[fã�[2p\`y]ZèÉ[2Y\[�â�p¹ã�`y~�]Zè_k�az]Zç2[D{ / ��ÝF�faz]Zç�â�[�lxk�[2kRÞ*àZ[�k*qsl�hchj[2k�Þ3=Zé!Y�l�hz~Z[f`��
Þ*àZ[�Y\[�â�Þ�acç2[2k�az]½Þ*àZ[�ç2pZç2hj[fãip¹l�Þ�hc[�l�k�ÞQ`Z]Z[.[2Y\[�âåpDÞ�a'qÅ[¿l\]¸l\]iÞ�kghc[�lnY\[2k�Þ*àZ[RYi[�â�Þ�[2w�êÈe�~ZÞ
Þ*àZ[�]sÞ*àZ[3=Zé!Y�l�hz~Z[2k�`��}l�hchOY\[�â�Þ�acç2[2k�az]GÞ*àZ[Rç2pZç2hc[.az]Zç�â�[�l�k�[¿l\ã�`�Y\[RÞ*àZ[3=ré!Y�l�hz~Z[2k�`��4l�hch�Y\[�â$é
Þ�acç2[2k�Þ*à�l�Þgã�`Zâ�è�[�â�Þ*àZ[,ç2pyç2hc[\êgX�~Zç2à½Yi[�â�Þ�acç2[2kg[2wZack�ÞQl�ç2ç2`Zâ�è�az]ZbfÞ�`�`y~�â§l�k�k*~�qsæZÞ�ac`y]ZkgÞ*à�lxÞ
Þ*àZ[½byâ�l\æ�à¾ackfk�Þ�â�`y]Zb\hcp|ç2`Z]�]Z[2ç2Þ�[2è ã�~ZÞ·mRachchQ]Z`\ÞGã�[½ç2`�Y\[�â�[2èÂl�byl�az]�ê �RàZ[�]�á�àZ`�m�[2Y\[�â2á
l�Þ�hj[�lxk�Þ.`Z]Z[Dl\]iÞ.ack �(`yâ�ç2[2èÉÞ�`½hc[�lnY\[GÞ*àZ[fç2pZç2hc[\á�m.àZacç àÉackfl½ç2`Z]\Þ*â�l�è�acç2Þ�ac`y]�ê �RàZ[Gk*liqG[
l\â�by~�qÅ[�]\Þ�l�hck�`fl\æ�æZhcac[2kR~�]Zç à�l\]Zbi[2èDÞ�`¿l\]iÞ�k�Þ*à�l�Þ�~Zk�[d�,`yè�[*,�`Z~�]\Þ�az]Zb�ê"�RàZackgl\âåby~�qG[�]iÞ
àZ`\hcè�kf]Z`Öqsl�Þ�Þ�[�â�az] m.àZacç àÉ`yâ�è�[�â,Þ*àZ[Gl\]\Þ�k.qG`�Y\[�[2Y\[�] a@�gk�`yqG[Dli]\Þ�k�qG`�Y\[�hc[2k�k�`��(Þ�[�]
Þ*à�l\]¸`\Þ�àZ[�â�k�ê"�RàZ~Zk�á�l\]\Þ�kgÞ*à�l�ÞR~Zk�[f{ / ��ÝF�Gl\]Zè|l\]iÞ�kgÞ*à�lxÞµ~Zk�[F�R`Zè�[&,�`y~�]iÞ�az]ZbGç2`�Yi[�â
byâ�l\æ�àZkfâå[�æ�[�l�Þ�[2è�hcp:l\]Zè¾ç�l\]¾ã�[½~Zk�[2è �¦`yâ,`y]Z[�é!Þ�azqG[s`yâRç2`Z]\Þ�az]Z~Z`y~Zk�Y�lxç�~�~�q ç2hc[�l\]Zaz]Zb
`yâ,h'lnm.]ÉqG`�mRaz]Zb�ê 3&~�â�Þ*àZ[�â�qG`yâ�[\á�Þ�àZ[2p|à�l�Yi[fl�è�Y�l\]iÞ*l�bi[2kR`�Y\[�â�`\Þ*àZ[�â,k�[�l\âåç à_qG[2Þ�àZ`yè�k
Þ*à�l�Þ�l�hck�`�ç2`�Yi[�â�byâ�l\æ�àZk�â�[�æ�[�l�Þ�[2è�hcp\ê"3�`Zâ�[2w�l\q½æZhc[\á�Þ*àZ[2pfl\âå["�!l\â4qÅ`yâ�[�k�pZk�Þ�[�q½lxÞ�acçgÞ*à�l\]
â�l\]Zè�`yq mRl�hzt\kgl\]Zè�áiè�a�1}[�âå[�]\Þ �¢â�`Zq ç à�â�`Z]Z`\hc`\b\acç�l�h�ã�l�ç2t\Þ�â�l�ç2t\az]Zb¹ß�è�[�æZÞ*àié )&âåk�Þgk�[�liâ�ç à�ä6á
ç�l\]_ã�[�k*~Zk*æ�[�]Zè�[2è l\]Zè_â�[2k�Þ�l\â�Þ�[2è¸[2hck�[2m.àZ[�â�[\á�m,ajÞ�àZ`y~ZÞ�[2Y\[�]¹tZ]Z`�mRaz]ZbGm.àZ[�â�[�Þ*àZ[2p½bi[2Þ
â�[2k�Þ*liâ�Þ�[2è�ê"�RàZack�ajk,a'qsæ�`yâ�Þ�l\]\Þ �¦`Zâ�byâ�liæ�à½ç2`�Y\[�â�lxb\[�mRacÞ*à_l\]iÞ�kQã�[2ç�l\~Zk�[�k�`yqG[2Þ�azqG[2k�Þ*àZ[
l\]iÞ�k¿qÅajbZà\Þ�b\[2Þ�æ�~Zk*àZ[2è lxç2ç2ajè�[�]iÞ*l�hchcp¾Þ�`_l¸è�a@1�[�â�[�]iÞ�Y\[�â�Þ�[2w&ê 0¾`\k�ÞR`A�gÞ*àZ[GÞ�azqG[GÞ*àZ[2p
mRachchÈ]Z`\Þ,[2Y\[�]_â�[�l�hcaco2[fÞ*àZack�ê§Ý�]\Þ�k�Þ*à�lxÞ.~Zk�[�[2acÞ*àZ[�â�{ / ��Ý��D`yâY�,`yè�[�,�`y~�]iÞ�az]Zb¹à�l\]Zè�hc[
Þ*àZ[2k�[·k�acÞ*~�l�Þ�ac`y]Zk.li~ZÞ�`yq½l�Þ�ajç�lxhjhcp\ê
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l\]iÞ�`yâ�l\]iÞ�kgl�Y\[�â�Þ�[2w·mRl�k�Yyack�acÞ�[2è�ä6ê��RàZackgackgazq½æ�`yâ�Þ*li]\Þ��(`yâ�`y]Z[�é!Þ�azqG[,Y�l�ç�~�~�q ç2hc[�l\]Zaz]Zb
`yâ,h'lnm.]¾qG`�mRaz]Zb_k�az]Zç2[G[�l�ç2àÉç2[2hjhgà�lxk�Þ�`Öã�[GY�l�ç�~�~�qG[2è `yâ.qÅ`�m�[2è¾l�Þ.hc[�l�k�Þ�`y]Zç2[\ê&5!]
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5$]¾Þ*àZackfk�[2ç2Þ�aj`Z]�á�m�[¹l\]�l�hcpZo2[½Þ*àZ[Gç2`�Y\[�â�Þ�azqG[ ß¢l�kfl6�¢~�]Zç2Þ�aj`Z]:`���Þ*àZ[¹]Z~�qGã�[�â�`A�
Y\[�âåÞ�acç2[2k*ä�Þ*à�lxÞ�ç�l\]½ã�[,by~�l\â�l\]iÞ�[2[2è½ãipÅli]\Þ�k�Þ�à�l�Þg~Zk�[.{ / ��ÝF��`yâ'�,`yè�[ ,�`y~�]iÞ�az]Zb�ê"�RàZ[
l\]iÞ�k·k*à�l\â�[¸Þ*àZ[-=ré!Y�l�hz~Z[2k¹ã�~ZÞGè�` ]Z`iÞDè�azâ�[2ç2Þ�hjpÂç2`yq½qG~�]Zacç�l�Þ�[¸mRacÞ*à [�l�ç2à¾`\Þ*àZ[�â2ê ! [
l�k�k*~�qG[½Þ*à�lxÞ.[�l�ç2à:qG`�Y\[G`��Rl\]:l\]iÞ�Þ*l\tx[2k.`y]Z[sÞ�azqG[½k�Þ�[�æ l\]Zè¾Þ*à�l�Þ�[�l�ç2à:l\]iÞfqG`�Y\[2k
`y]Zç2[�è�~�â�az]ZbG[�l�ç2àGÞ�azqG[�k�Þ�[�æ�ê�3�`yâ�k�a'qsæZhjacç2acÞ�p\á�m�[.lxk�k*~�qG[RÞ�à�l�Þgk�[2Yi[�â�l�h�l\]iÞ�k�ç�l\]¸ã�[�l�Þ
Þ*àZ[�k*l\qÅ[.Y\[�âåÞ�[2w¹l�Þ§Þ*àZ[.k�l\qG[�Þ�azqG[fã�~ZÞ�Þ*àZ[2p½ç�l\]¸qG`�Y\[Rç2`yqsæZhj[2Þ�[2hjp|lxk�pr]Zç2à�â�`y]Z`Z~Zk�hcp\ê
XZaz]Zç2[.{ / ��ÝF��l\]Zès�R`Zè�[*,�`y~�]iÞ�az]Zbfl\â�[Qlxhjbi`yâ�acÞ*à�qGacç�l�hchcpGk�azqGach'liâ2áZajÞ�ç�l\]Gã�[,k*æ�[2ç�~Zhzl�Þ�[2è
Þ*à�lxÞQl\]iÞ�k�Þ*à�l�Þ�~Zk�[d�,`yè�[
,�`y~�]iÞ�az]ZbfbZ~�l\â�l\]iÞ�[2[.l�k�azqGachzl\â�ç2`�Y\[�â�Þ�a'qÅ[¿l�k�l\]iÞ�k�Þ*à�l�Þ�~Zk�[
{ / ��ÝF�yê ! [Gk*àZ`�mBÞ*à�lxÞ.Þ*àZ[Gç2`�Y\[�â,Þ�azqG[G`��Ql\]iÞ�k�Þ*à�l�Þ�~Zk�[½{ / ��Ý��½ajk·by~�l\â�li]\Þ�[2[2èÉÞ�`
ã�[¹æ�`\hcp�]Z`yqGazl�h�az]¾Þ*àZ[½]Z~�qGã�[�â�`���Y\[�â�Þ�acç2[2k�ê&�,àZ[�]�á�m�[fk*àZ`�mfá�k�~�â�æ�â�ack�az]Zb\hcp\á�Þ*à�l�Þ�Þ*àZ[
ç2`�Y\[�âGÞ�a'qÅ[_`��Áli]\Þ�kGÞ*à�lxÞ¹~Zk�[j�,`yè�[�,�`y~�]iÞ�az]Zb:ç�l\] ã�[É[2wræ�`y]Z[�]iÞ�azl�hRaz]Bß�Þ�àZ[_k�#r~�liâ�[
â�`Z`\Þ§`�� ä�Þ*àZ[.]Z~�qGã�[�â§`���Y\[�â�Þ�acç2[2k�`y]½ã�`\Þ*àsè�a'âå[2ç2Þ�[2èÖli]Zè¹~�]Zè�azâ�[2ç2Þ�[2è_byâ�liæ�àZkgaz]Zç2hz~Zè�a']Zb
ß(æZhzl\]�liâ�ä.~�]Zè�azâ�[2ç2Þ�[2è Þ�â�[2[2k�ê 3�az]�l�hchcp\á�m�[Dl�Þ�Þ�[�q½æZÞRÞ�`s[2wræZhzl�az]¾Þ*àZ[·è�a�1}[�âå[�]Zç2[Daz]Éç2`�Y\[�â
Þ�azqG[�ã�[2Þ�m�[2[�]�l\]iÞ�k�Þ*à�l�Þ�~Zk�[�{ / ��Ý��µli]Zèfl\]\Þ�k&Þ�à�l�Þ4~Zk�['�,`yè�[ ,�`y~�]iÞ�az]Zb.ãip¿æ�â�[2k�[�]\Þ�az]Zb
l¸ç2`y]Zè�acÞ�ac`y] Þ*à�l�Þ�ajk�k�~'7¹ç2ac[�]\Þ �(`yâ,Þ*àZ[Gç2`�Yi[�âRÞ�azqG[sÞ�`Öã�[½æ�`\hcp�]Z`yqGazl�h(êfÝ�hzqG`\k�Þflxhjh�`A�
Þ*àZ[Ræ�â�`Z`��(kgl\â�[Rãipfaz]Zè�~Zç2Þ�ac`y]�ê �RàZ[�hj`�m�[�â�ã�`Z~�]Zè�kQâ�[�#�~Zazâ�[R`y]Z[�Þ�`�ç2`yqG[R~�æGmRacÞ*à·byâ�l\æ�à
Þ�`Zæ�`\hc`\b\ac[2k�`y]¸m.àZacç2à|l\]iÞ�k�Þ*à�l�Þ.~Zk�[fâ�[�l�h é!Þ�azqG[fk�[�l\â�ç2à_qG[2Þ*àZ`Zè�k¿æ�[�â9�¦`Zâ�q ã�l�è�hcp\ê �RàZack
ç�l\]Éã�[GÞ*â�acç2t\p¸k�az]Zç2[½]Z`\Þ�qD~Zç2à_ack�ty]Z`�m.]Él\ã�`Z~ZÞ.â�[�l�h é!Þ�azqG[Gk�[�l\âåç àÉqG[2Þ*àZ`Zè�k�ê*5!]Zk�Þ�[�l�è
`���k�Þ*~Zè�pZaz]Zb¹Þ�àZ[�ç2`�Yi[�âgÞ�a'qÅ[f`��Èli]\Þ�k,è�a'âå[2ç2Þ�hcp\á�m�[�k�Þ*~Zè�p¸Þ*àZ[�Þ�azqG[�acÞ�Þ*l\t�[2k�`y]Z[fli]\ÞR`A�
lsbyâ�`y~�æ `��gl\]\Þ�k.Þ�`¸â�[�l�ç2à|lsb\`yl�h�Yi[�â�Þ�[2w$�(`yâ�Þ*àZ[ )&â�k�Þ�Þ�azqG[\á�Þ�à�l�Þ.ack�á�l\]ip_Y\[�â�Þ�[2w¸az]¾l
b\acY\[�]¸k�[2Þ 8 6.
���;�Â`A�4b\`yl�hOY\[�â�Þ�acç2[2k�ê�����ß# �äÀè�[�]Z`\Þ�[2kRÞ�àZ[�b\`yl�hOè�ajk�Þ*l\]Zç2[�`��4Yi[�â�Þ�[2w- iá
Þ*à�lxÞRack�á�Þ�àZ[fè�ack�Þ*l\]Zç2[ �!â�`yq  ·Þ�`_lGç2hc`\k�[2k�Þ.b\`Zl�h�Y\[�â�Þ�[2w&ê�XZaz]Zç2[¹l\]iÞ�kRÞ*à�l�Þ�~Zk�[D{ / ��ÝF�
l\]Zè li]\Þ�k·Þ*à�l�Þ½~Zk�[ �R`Zè�[ ,�`y~�]iÞ�az]Zb:ç2`�Y\[�âÁbyâ�l\æ�àZk�áÀÞ*àZ[2p l�hck�` âå[�l�ç àÂlÉb\`yl�h§Y\[�â�Þ�[2w�ê
�RàZ[2azâ�ç2`�Y\[�â,Þ�azqG[Gaz]|Þ�àZ[Dm�`yâåk�ÞRç�l�k�[Gack�Þ*àZ[·k*l\qG[Gl�k�Þ*àZ[fÞ�a'qÅ[DacÞ�Þ*lit�[2k.az]ÉÞ*àZ[·mQ`Zâ�k�Þ
ç�l�k�[½Þ�` âå[�l�ç à l_b\`ylxh�Y\[�â�Þ�[2w �¦`yâÁÞ*àZ[�)&â�k�ÞfÞ�azqG[ ß¦m.àZ[�â�[¹l\]Âl�è�Y\[�âåk*l\â�pÉç�l\]:æZacç t Þ*àZ[
b\`Zl�hgY\[�âåÞ�acç2[2k*ä2á��(`yâ�[2w�l\q½æZhc[\á§Þ*àZ[¸Y\[�â�Þ�[2w:Þ�à�l�ÞfmRl�kGYZajk�ajÞ�[2è h'lxk�ÞGm.àZ[�]Âç2`�Y\[�â�az]Zb¾Þ*àZ[
byâ�l\æ�à�êRÝ�hch4`��g`Z~�âR[2w�l\q½æZhc[Gbyâ�l\æ�àZk�l\â�[GæZhzl\]�l\â�byâ�liæ�àZk�á&l¸æ�â�`yæ�[�â�Þ�p¹Þ�à�l�Þ.ackfâ�[�lxhjack�Þ�ajç
�(`yâ�byâ�l\æ�àZkRÞ*à�l�ÞRqG`Zè�[2h�Þ�[�â�â�l�az]Zk�ê
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]Z`½q½l�Þ�Þ�[�â�m.àZ[2Þ�àZ[�âgÞ�àZ[.byâ�l\æ�àZkQl\âå[Rè�azâ�[2ç2Þ�[2è_`yâ§m.àZ[2Þ*àZ[�â§Þ*àZ[2p¸l\â�[.æZhzl\]�l\â6êge�~ZÞ�)&âåk�Þ�á
m�[gk�Þ*~Zè�pfàZ`�m hc`y]Zb�acÞ4Þ*lit�[2kÈ~�]iÞ�achZ`y]Z[Ql\]iÞ�`��&l,byâ�`Z~�æ�`��&l\]iÞ�k�Þ*à�l�Þ�~Zk�[�{ / ��Ý��.â�[�l�ç2àZ[2k
l b\`yl�h�Y\[�âåÞ�[2w4�¦`yâÁÞ*àZ[�)&â�k�ÞfÞ�azqG[\ê ! [¹]Z[2[2è Þ*àZ[��(`\hchc`�m,a']Zb:æ�â�`Zæ�[�â�Þ�p¾`��3=Zé!Y�l�hz~Z[2k½Þ�`
k�Þ�l�Þ�[�`y~�âRâ�[2k*~ZhcÞ�knê
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Y\[�â�Þ�acç2[2k�[2Y\[�]¸a��gÞ*àZ[�byâ�liæ�àZk.l\â�[fæZhzl\]�l\â6ê
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 � Ifâ�l\æ�àZkRÞ*à�l�Þ�ç2`yâ�âå[2k*æ�`y]Zè
Þ�`RÞ�[�â�â�l�az]fl\âå[�`��¦Þ�[�]�~�]Zè�a'âå[2ç2Þ�[2è�á\az]Zç2hz~Zè�az]Zbfbyâ�acè�k�ê"5¢Þ4ack�ç2`y]Zç2[2acY�l\ãZhc[RÞ*à�lxÞ}li]\Þ�k�Þ*à�l�Þ4~Zk�[
�R`Zè�[&,�`y~�]iÞ�az]ZbDliâ�[¿qÅ`yâ�[R[87¹ç2ac[�]iÞR`y]½~�]Zè�azâ�[2ç2Þ�[2è|byâ�liæ�àZkgÞ*à�l\]sè�azâ�[2ç2Þ�[2è_byâ�l\æ�àZkQl\]Zè
Þ*àZ~Zk4Þ*à�lxÞ&Þ�àZ[2a'â�ç2`�Y\[�â�Þ�azqG[gqÅajbZà\Þ�l�hcmRl�pZk�ã�[�æ�`\hcp�]Z`yqGazl�hZa']·Þ*àZ[g]Z~�qGã�[�â�`���Y\[�â�Þ�acç2[2k�`y]
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~�]Zè�azâ�[2ç2Þ�[2è bZâ�l\æ�àZk�ê 5$]¾Þ*àZackfk�[2ç2Þ�aj`Z]�áÈàZ`�m�[2Y\[�â2á�m�[½æ�â�[2k�[�]iÞDli]:~�]Zè�azâ�[2ç2Þ�[2èÂ[2wrl\qsæZhj[
byâ�l\æ�à:Þ�à�l�ÞGk*àZ`�mRkfÞ*à�lxÞDÞ�àZ[2a'âÅç2`�Yi[�â�Þ�azqG[_ç�l\]Âk�Þ�achjhRã�[_[2wræ�`y]Z[�]\Þ�a'lxhRaz] ß�Þ*àZ[¸k�#r~�liâ�[
â�`Z`\Þ�`��2äRÞ*àZ[¸]y~�qGã�[�âÁ`��RÞ*àZ[GY\[�â�Þ�acç2[2k·[2Y\[�]4�(`yâ¹ß(æZhzl\]�liâ�ä�~�]Zè�azâ�[2ç2Þ�[2èÂÞ*â�[2[2k�ê6+�[2k*æZacÞ�[
acÞ�k·[2hj[2bZl\]Zç2[\á�Þ*àZackD[2w�l\q½æZhc[¸byâ�l\æ�à¾æ�â�`�Y\[2è Þ�`|ã�[¹â�l�Þ*àZ[�â�è�a�7¹ç�~ZhcÞGÞ�`_ç2`y]Zk�Þ*â�~Zç2Þ�ê ! [
)&â�k�Þ�k�Þ*~Zè�pfÞ�àZ[.]y~�qGã�[�â�`��&[2è�b\[,Þ*â�lnY\[�â�k*lxhjk�~�]iÞ�ach�k�az]Zb\hc[¿l\]iÞ�k�Þ*à�l�Þg~Zk�[_�,`yè�[ ,�`y~�]iÞ�az]Zb
â�[�lxç à½lÁb\`yl�h�Yi[�â�Þ�[2w
�(`yâÀÞ*àZ[ )&â�k�Þ�Þ�a'qÅ[\ê"3�acby~�â�[&;=-Ák*àZ`�mRkgl\]Gaz]Zk�Þ�l\]Zç2[.`A�&`y~�âÀ[2wrl\qsæZhj[
byâ�l\æ�à�ê25!] b\[�]Z[�â�l�h(á�Þ*àZ[½Þ*âå[2[2kDà�lnY\[�� � ;shj[2Yi[2hjk|ß �(`yâ � �@}\ä2ê2�RàZ[½hc[2Y\[2hck½ç2`y]Zk�ajk�Þ
`��fYi[�â�Þ�acç2[2k¹`A�fÞ*à�â�[2[|è�a�1�[�â�[�]iÞ|t\az]Zè�k�� �Zé!k*~�ã�â�`Z`\Þ�kná��2é!k�~�ã�â�`y`iÞ�k�á�l\]Zè¶hj[�l��¦k¸Þ*à�l�Þ¹liâ�[
ç2`y]�]Z[2ç2Þ�[2è:Þ�`¸Þ*àZ[fk*~�ã�âå`y`\Þ�k�ê �yé!k*~�ã�âå`y`\Þ�k¿l\]Zè �6é!k*~�ã�â�`Z`\Þ�k�l�hcÞ�[�â�]�lxÞ�[\ê�ÝRÞ.hc[2Y\[2h 	 . -�á
Þ*àZ[�âå[fack.`Z]Z[fk*~�ã�â�`Z`\Þ�áO]�l\qG[2hcp l �Zé!k*~�ã�â�`Z`\Þ�� �\ê§ÝRÞRhc[2Y\[2hck 	 . ;��������¾á�Þ*àZ[�âå[Dl\â�[�Þ�m�`
k*~�ã�âå`y`\Þ�k�á�]�l\qG[2hcp|l\] �6é!k*~�ã�â�`Z`\Þ � � l\]Zè¾l �yé!k�~�ã�â�`y`iÞ�� � êQX�~�ã�âå`y`\Þ � � à�lxk � � 	 hc[�l �(k
ç2`y]�]Z[2ç2Þ�[2è|Þ�`½acÞ�áOl\]Zè_k*~�ã�â�`Z`\Þ � � à�l�k,`y]Z[�hc[�l �gç2`y]�]Z[2ç2Þ�[2èÉÞ�`½acÞ�ê"3�az]�l�hchcp\á�k�~�ã�â�`y`iÞ����ack�ç2`y]�]Z[2ç2Þ�[2è¸Þ�`�Þ�m�`fl�è�è�acÞ�ac`y]�l�h�Yi[�â�Þ�acç2[2k�á�]�l\qG[2hcp½Þ*àZ[,k�Þ*l\â�Þ�Yi[�â�Þ�[2wDli]Zè¹Þ*àZ[,`y]ZhcpDbi`yl�h
Y\[�âåÞ�[2w&ê �,àZ[½Þ*â�[2[2kGà�l�Yi[ ,
. � 9 } � � � � 9 } � � � Y\[�â�Þ�acç2[2k�ê½XZaz]Zb\hc[|l\]iÞ�k�Þ*à�lxÞf~Zk�[
�,`yè�[
,�`y~�]iÞ�az]Zb½æ�â�`Zç2[2[2è¹az]¸l�k�[�â�ac[2k�`��4æ�l�k�k�[2kQÞ�à�â�`y~ZbyàGÞ�àZ[RÞ*â�[2[2k�ê�+f~�â�az]ZbG[�l�ç2à¹æ�lxk�k�á
Þ*àZ[2p¸Þ*â�lnY\[�âåk�[.Þ�àZ[�k*~�ã�â�`Z`\Þ�kRaz]_Þ�àZ[�`yæ�æ�`\k�ajÞ�[f`yâ�è�[�âµÞ*à�l\]¸Þ*àZ[fæ�â�[2YZac`y~Zk�æ�l�k�k�ê ! [�ç�l�hch
lGæ�l�k�k,è�~�â�az]Zb½m.àZacç à¸Þ�àZ[2p¹Þ*â�l�Yi[�â�k�[RÞ*àZ[�k�~�ã�â�`y`iÞ�k�a']¸è�[2k�ç2[�]Zè�a']Zb_`Zâ�è�[�â�lfè�`�m.]_æ�lxk�k�á
l\]Zè:l¸æ�l�k�k�è�~�â�az]Zb_m.àZacç àÉÞ*àZ[2p_Þ�â�lnY\[�â�k�[�Þ*àZ[�q az]¾l�k�ç2[�]Zè�az]Zb_`yâåè�[�â.l\]É~�æ¾æ�l�k�k�ê ! [
]Z~�qGã�[�â½æ�l�k�k�[2k��!â�`yq o2[�âå`:`y]Â~�æ\mRl\â�è�áÀk�`¾[2Y\[�] æ�l�k�k�[2k¸l\â�[¸è�`�m�] æ�l�k�k�[2k¹l\]Zè `Zè�è
æ�l�k�k�[2k.l\â�[f~�æÉæ�l�k�k�[2knê�Ý æ�lxk�kR[�]Zè�k�a'qsqG[2è�azl�Þ�[2hcp ã�[8�¦`yâå[facÞRk�mRacÞ�ç2àZ[2k�è�a'âå[2ç2Þ�ac`y]Zk�ê ! [
ã�â�[�lit½Þ�ac[2k�l�k �(`\hchc`�m,k��"+f~�â�az]Zb_æ�l�k�kRo2[�â�`Oá�Þ�ac[2k¿liqG`y]ZbGk*~Zç2ç2[2k�k�`ZâRY\[�âåÞ�acç2[2k.l\â�[fã�â�`Zt�[�]
az]4�!lnY\`yâ�`��ghc[�l �RY\[�âåÞ�acç2[2k�`�� �yé!k�~�ã�â�`y`iÞ�kÅß¦mRacÞ*à¾àZajbZàZ[2k�Þfæ�â�ac`yâ�acÞ�prä�li]Zè Þ�àZ[�]|k�~�ã�â�`y`iÞ�k�ê
��l�k�k�o2[�â�`�[�]Zè�k�m.àZ[�]GÞ*àZ[�k�az]Zb\hc[�l\]\Þ�kgà�l�Yi[RYyack�acÞ�[2èsÞ*àZ[Rhc[�l �(kg`���k*~�ã�â�`Z`\Þ�� � `Z]Zç2[R[�l�ç2à�ê
Ý�kfl¹âå[2k*~ZhcÞ�á4l�Þ�Þ*àZ[G[�]Zè¾`��Qæ�l�k�k�o2[�âå`_Þ*àZ[2p|à�lnY\[GYyack�acÞ�[2è:Þ�àZ[Dk�~�ã�â�`y`iÞ�k � � � � 	 � ;
Þ�azqG[2k�[�l�ç2à½l\]Zè¸Þ*àZ[2azâ§hc[�l �¦k�`y]Zç2[�[�l�ç2à�ê"�RàZ[2p¹à�lnY\[RYZack�acÞ�[2è_Þ*àZ[Rk*~�ã�âå`y`\Þ�k � � `y]Zç2[�[�l�ç2àl\]Zè¸Þ*àZ[2azâ�k*~�ã�âå`y`\Þ�kQ]Z`\ÞRl�Þ�l�hch¦ê +f~�â�az]Zb½l�hch�k*~�ãZk�[�#�~Z[�]\Þ.æ�lxk�k�[2k�áiÞ�ac[2k.l\qG`y]Zb·k*~Zç2ç2[2k�k�`Zâ
Y\[�âåÞ�acç2[2kÅliâ�[Öã�âå`yt�[�] a'] �!lnY\`yâ�`���k*~�ã�â�`Z`\Þ�kfm�àZ[�]Z[2Y\[�â½æ�`ik�k�azãZhc[\ê:Ý Þ�ac[_ã�[2Þ�m�[2[�]:Þ�m�`
�6é!k*~�ã�â�`Z`\Þ�k|ß�m�àZ[�]ÂÞ*àZ[_k�az]Zb\hc[ l\]iÞ�kGl\â�[|l�Þ½l �yé!k�~�ã�â�`y`iÞ*ä�ack¹â�[2k�`\hcY\[2è ãip:ç2`y]iÞ�az]y~Zaz]Zb
mRacÞ*àsÞ*àZ[�ç�~�â�âå[�]\Þ�æ�l�k�k�ê�Ý Þ�ac[¿ã�[2Þ�m�[2[�]¸Þ�m�` �yé!k�~�ã�â�`y`iÞ�k¿ß�m�àZ[�]½Þ*àZ[�k�az]Zb\hc[Dli]\Þ�k�l\â�[�l�Þ
l\] �6é!k*~�ã�â�`Z`\Þ*ä§ackRâ�[2k�`\hcY\[2è|ãip½Þ�[�â�qÅa']�lxÞ�az]Zb½Þ*àZ[�ç�~�â�â�[�]iÞµæ�lxk�kRl\]Zè¹k�Þ*l\â�Þ�az]Zb½lG]Z[2m¶`y]Z[
az]_Þ�àZ[�`yæ�æ�`\k�ajÞ�[fè�azâ�[2ç2Þ�ac`y]�ê 5!] Þ*àZ[ �¦`ihjhc`�mRaz]Zb�á�m�[fæ�â�`�YZacè�[DlGk*tx[2Þ�ç às`���Þ*àZ[fæ�â�`Z`���Þ*à�l�Þ
k�az]Zb\hc[½l\]iÞ�k�Þ*à�l�Þ.~Zk�[F�R`Zè�[ ,�`Z~�]\Þ�az]Zb½Þ�â�lnY\[�â�k�[½ß(l�Þ�hc[�l�k�Þ*ä
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[2è�b\[2ksa']ÂÞ�àZajk¸ç�l�k�[\áÀm.àZ[�â�[D,Lack½Þ*àZ[|]Z~�qDã�[�âG`��.Yi[�â�Þ�acç2[2kÖli]Zè -	��
�� ; 9 �Éajk¸l\]
l\â�ãZajÞ�â�l\â�achcp_k*q½l�hch�ç2`Z]Zk�Þ*l\]iÞ�ê

! [¸~Zk�[¹Þ�àZ[��¦`ihjhc`�mRaz]Zb:]Z`\Þ*l�Þ�aj`Z]4�¦`Zâ�Þ*àZ[¹æ�âå`y`���ê_{�[2Þ =�
/2 �Dß# nä�è�[�]Z`\Þ�[½Þ*àZ[¸Þ�`\Þ*l�h
]Z~�qGã�[�â,`��gÞ�azqG[2k�Þ*à�l�Þ�k*~�ã�â�`Z`\Þ3 ½à�l�k�ã�[2[�]¾[�]iÞ�[�â�[2è¾l�ÞRÞ*àZ[·[�]Zè `A�Qæ�l�k�k�� �¦`Zâ.lGÞ�â�[2[
mRacÞ*à ��� ;�hc[2Y\[2hck�êQe§pGè�[8)&]ZacÞ�ac`y]�á
=�
/2 �Dß# nä�ajkRl·]Z`y]Zè�[2ç�â�[�l�k�az]Zb �!~�]Zç2Þ�ac`y]½`A����ê":�~�â§Þ�ac[
ã�â�[�lit\az]Zb â�~Zhj[2k�bZ~�l\â�l\]iÞ�[2[fÞ�à�l�Þ¿lxhjh�hc[�l �(k�`��Rl½k*~�ã�âå`y`\Þfà�lnY\[Gã�[2[�]¾[�]iÞ�[�â�[2è¾Þ*àZ[Gk*liqG[
]Z~�qGã�[�â�`A�µÞ�a'qÅ[2kDl�Þ�Þ*àZ[s[�]Zè `���[�l�ç2à:æ�l�k�k�á�k�`|m�[Ghc[2Þ���
/2 �fß# �äÁè�[�]Z`\Þ�[½Þ�àZ[¹]y~�qGã�[�â
`���Þ�azqG[2k�Þ*à�l�Þ�[�l�ç2àÉ`��gÞ*àZ[Ghc[�l �¦k·`��gk*~�ã�â�`Z`\ÞF ½à�lxkfã�[2[�]¾[�]iÞ�[�â�[2è:l�Þ�Þ*àZ[G[�]Zè:`��Qæ�l�k�k
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� �¦`yâ·l_Þ*âå[2[½mRacÞ*à � � ;½hc[2Y\[2hck�ê43�a']�lxhjhcp\á§hc[2Þ,k�
/2 �Dß# nä�è�[�]Z`\Þ�[½Þ*àZ[¸Þ�`\Þ*l�hg]Z~�qGã�[�â·`��
Þ�azqG[2k�Þ*à�l�Þ�k*~�ã�â�`Z`\ÞF Gà�l�kfã�[2[�]¾[�]\Þ�[�â�[2è4�¢â�`Zq ]Z`y]ié!hc[�l �(kfl�Þ�Þ*àZ[G[�]Zè¾`��µæ�l�k�k �4�(`yâ�l
Þ*â�[2[�mRacÞ*à � � ;�hj[2Yi[2hjknê �RàZ[2k�[.Y�l�hz~Z[2k¿â�[2hzl�Þ�[¿l�k �(`\hchc`�m,k��"�RàZ[�Þ�`\Þ*lxh&]Z~�qDã�[�â§`��4Þ�azqG[2k
Þ*à�l�ÞGl_k*~�ã�â�`Z`\Þ�mRl�k·[�]\Þ�[�âå[2è l�ÞfÞ�àZ[½[�]Zè `A�,æ�lxk�k � ajk·[�#r~�lxhgÞ�`ÉÞ*àZ[¹æ�â�`Zè�~Zç2Þf`��RÞ*àZ[
]y~�qGã�[�â�`��ÈacÞ�k�hc[�l �(k¿l\]ZèÉÞ*àZ[fÞ�`\Þ*l�h4]Z~�qGã�[�â,`���Þ�azqG[2k�Þ*à�l�ÞRacÞ�mRl�kR[�]iÞ�[�â�[2è2�!â�`yq [�l�ç à
`���ajÞ�k½hc[�l �¦k¸l�ÞGÞ*àZ[_[�]Zè `��fæ�l�k�k �Bß�m.àZacç2àÂ[�#r~�lxhjksÞ*àZ[_Þ�`\Þ*lxhµ]Z~�qGã�[�âG`A�.Þ�azqG[2k½Þ*à�lxÞ
[�l�ç2à¸`��ÈacÞ�k,hj[�l��¦kRmRl�k�[�]iÞ�[�â�[2è|l�Þ�Þ*àZ[�[�]Zè_`A�Àæ�l�k�k �OäRæZhz~ZkRÞ*àZ[�Þ�`\Þ�l�h�]y~�qGã�[�âµ`��4Þ�azqG[2k
Þ*à�l�Þ�Þ*àZ[Gk*~�ã�â�`Z`\Þ�mµlxk.[�]iÞ�[�â�[2è4�!â�`yq ]Z`y]ié!hc[�l �(kDlxÞ.Þ*àZ[·[�]Zè:`��Qæ�l�k�k ��ê 3O`yâR[2w�l\q½æZhc[\á
= 
/2 �Gß � � äH. ß � � 	 ä ��
 2 �Áß�� � ä �yk 
/2 �Gß � � ä2ê

! [Q]Z`�m:`Z~ZÞ�hca']Z[,Þ*àZ[�acè�[�l�`���Þ*àZ[Qæ�âå`y`���êA��lxk�k -�ack�Þ*àZ[ )&â�k�Þ4æ�l�k�k4è�~�â�az]Zb�m.àZacç à·Þ*àZ[
k�az]Zb\hc[Dl\]iÞ�k�qG`�Y\[ �!â�`yq k*~�ã�â�`Z`\Þ � ,QÞ�`fk*~�ã�â�`Z`\Þ � ��ê"�RàZ[F=ré!Y�l�hz~Z[�`���k*~�ã�â�`Z`\Þ � ��l�ÞgÞ*àZ[
[�]Zè½`��&æ�l�k�k -�ack<= � 2 �Dß � � äH. � �2;\ê"5!]·Þ*àZ[ �(`\hchc`�m,a']ZbOá\m�[gk*àZ`�mÂÞ*à�l�Þ�[2Y\[�â�p·k*~�ãZk�[�#�~Z[�]\Þ
æ�l�k�kGè�~�â�az]Zb¾m.àZacç àÂÞ�àZ[½k�az]Zb\hc[|l\]iÞ�kDqG`�Y\[ �¢â�`Zq k*~�ã�â�`Z`\Þ � , Þ�`Ék*~�ã�â�`Z`\Þ � � lxÞfhc[�l�k�Þ
è�`y~�ãZhc[2k_Þ*àZ[5=ré!Y�l�hz~Z[¾`���k*~�ã�â�`Z`\Þ � ��ê �RàZ~Zk�á�Þ*àZ[ÉÞ�`\Þ*lxhµ]Z~�qGã�[�âG`A�f[2è�b\[_Þ*â�lnY\[�â�k�l�hck
byâ�`�mRk�[2w�æ�`y]Z[�]iÞ�azl�hchcp¹az]sÞ*àZ[.]Z~�qGã�[�â�`A�&è�`�m.]½æ�l�k�k�[2kgÞ*à�lxÞgqG`�Y\[�Þ*àZ[Rk�az]Zb\hc[�l\]\Þ�k��¢â�`Zq
k*~�ã�â�`Z`\Þ �&,.Þ�`½k*~�ã�â�`Z`\Þ � �\ê(3�`yâ,Þ*àZ[Gæ�â�`y`A�åá�l�k�k*~�qÅ[fÞ*à�l�Þ�Þ*àZ[·k�az]Zb\hc[¹l\]iÞ�k¿qÅ`�Yi[ �¢â�`Zq
k*~�ã�â�`Z`\Þ � ,&Þ�`,k*~�ã�â�`Z`\Þ�� �4è�~�âåa']Zb�è�`�m.]�æ�l�k�k � � -�ê�ÝRÞ�Þ*àZackÈæ�`\az]\Þ�a']·Þ�azqG[\ánÞ*àZ[<=ré!Y�l�hz~Z[
`���k*~�ã�â�`Z`\Þ�� � qG~Zk�Þ.ã�[·hc[2k�k.Þ�à�l\]¸`yâ�[�#�~�l�h�Þ�`GÞ*àZ[ =Zé!Y�l�hz~Z[D`A�ÈÞ*àZ[�hc[�l �g`A�Èk*~�ã�âå`y`\Þ�� , á
`\Þ*àZ[�â�m,ajk�[fÞ*àZ[·k�az]Zb\hc[Åli]\Þ�k,ç2`y~Zhcè ]Z`\Þ�qG`�Y\[�Þ�`½k*~�ã�â�`Z`\Þ � �¹ß#= 
 � , 2 �fß � �2ä � ��
/2 �fß�� ,åä�ä6ê
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Þ�`½â�[�lxç à_l·b\`ylxh&Yi[�â�Þ�[2w��(`yâ§Þ*àZ[ )&â�k�Þ�Þ�azqG[�`Z]¸k�Þ*â�`y]Zbihjpsç2`y]�]Z[2ç2Þ�[2è ~�]Zè�azâ�[2ç2Þ�[2è|byâ�liæ�àZk
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~�]Zè�azâ�[2ç2Þ�[2è¾Þ*â�[2[2k�ê

XZaz]Zç2[|Þ*àZ[_Þ�azqG[_acÞ½Þ�l\t�[2k½lÉbyâ�`y~�æ `��fl\]\Þ�kfaz] Þ*àZ[_m�`yâåk�Þfç�l�k�[_Þ�`:â�[�l�ç2à l¾bi`yl�h
Y\[�â�Þ�[2w �¦`yâÀÞ*àZ[()&â�k�Þ�Þ�azqG[�ajk�l�hc`�mQ[�â�ã�`y~�]Zè_`y]sÞ*àZ[.ç2`�Y\[�âÀÞ�azqG[�az]¸Þ*àZ[�mQ`Zâ�k�Þ�ç�l�k�[\áZÞ*àZ[
�¦`ihjhc`�mRaz]Zb¸ç2`yâ�`\hchzl\â�p$�(`\hchc`�m,k�ê

�F� z �Kt�t �(z�� � ��� �RàZ[�ç2`�Yi[�â�Þ�azqG[�`��&l,b\acY\[�]G]Z~�qDã�[�â�`��&l\]iÞ�k�Þ*à�l�Þ4~Zk�[_�,`yè�[*,�`Z~�]\Þ�az]Zb
`y]_k�Þ*â�`y]Zb\hcp_ç2`y]�]Z[2ç2Þ�[2è ~�]Zè�azâ�[2ç2Þ�[2è bZâ�l\æ�àZk�ç�l\]|ã�[D[2w�æ�`Z]Z[�]\Þ�azl�h�az] ß�Þ*àZ[�k�#�~�l\â�[Gâ�`y`iÞ
`�� ä§Þ*àZ[G]y~�qGã�[�âµ`��ÈYi[�â�Þ�acç2[2kR[2Y\[�] �¦`yâ·ß(æZhzl\]�l\â�ä�~�]Zè�azâ�[2ç2Þ�[2è¾Þ*â�[2[2knê
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 � XZ` �!l\â2á�m�[Rà�lnY\[gk*àZ`�m.]·Þ*à�lxÞ4Þ*àZ[
ç2`�Y\[�â�Þ�azqG[�`��Èli]\Þ�k§Þ*à�l�Þ�~Zk�[ �,`Zè�[ ,�`Z~�]\Þ�az]ZbGackR]Z`\Þgby~�liâ�l\]iÞ�[2[2è¹Þ�`Dã�[�æ�`ihjp�]Z`yqGazl�h�az]
Þ*àZ[R]y~�qGã�[�â�`���Y\[�â�Þ�acç2[2k��(`yâ�[2acÞ*àZ[�â�è�azâ�[2ç2Þ�[2è½`Zâ4~�]Zè�azâ�[2ç2Þ�[2èsbyâ�l\æ�àZk�á�az]Zç2hz~Zè�az]Zb ß(æZhzl\]�l\â�ä
~�]Zè�azâ�[2ç2Þ�[2è:Þ*âå[2[2k�ê ! [Dl\â�[flxhjk�`Öl\ãZhc[·Þ�`½è�[2k�ç�â�azã�[¹lGbyâ�liæ�à|æ�â�`yæ�[�â�Þ�p¹Þ�à�l�ÞRby~�l\â�l\]\Þ�[2[2k
l æ�`\hcp�]Z`yqGazl�h·ç2`�Yi[�â½Þ�azqG[ `��fk�az]Zb\hc[ li]\Þ�k¸Þ*à�l�Þ_~Zk�[ �,`Zè�[ ,µ`y~�]\Þ�a']ZbOê Ý .g~Zhc[�â�azl\]
byâ�l\æ�à¸ack�lGbyâ�liæ�à¸Þ*à�l�Þ�ç2`y]iÞ*l�az]Zk¿l�.§~Zhj[�âåa'li]|Þ�`y~�â2ê�Ý .g~Zhc[�â�azl\] Þ�`y~�â�ack.l½æ�lxÞ*à¸m.àZ`\k�[
k�Þ*l\âåÞQYi[�â�Þ�[2w¸[�#r~�l�hck�acÞ�kR[�]Zè|Yi[�â�Þ�[2w¹l\]ZèÉÞ*à�l�Þ�ç2`y]iÞ*l�az]Zk.l�hch�`A�ÈÞ*àZ[�[2è�bi[2k.`���Þ*àZ[fbyâ�l\æ�à
[2wrlxç2Þ�hcp|`y]Zç2[2�@< ��ê*�RàZack�a'qsæZhjac[2k �(`yâRè�azâ�[2ç2Þ�[2è .§~Zhc[�â�azl\]¾byâ�liæ�àZk.Þ*à�lxÞ.[�l�ç2à_Yi[�â�Þ�[2w|à�l�k
l\]L[�#r~�lxh¿]Z~�qGã�[�â¸`��faz]Zç2`yqGaz]Zb¶l\]Zè `y~ZÞ�b\`\az]Zb è�azâ�[2ç2Þ�[2è [2è�b\[2k�ê �,`�m ç2`y]Zk�acè�[�â_l\]
l\â�ãZacÞ*â�liâ�p|k�Þ�â�`y]Zb\hcp|ç2`Z]�]Z[2ç2Þ�[2è è�azâ�[2ç2Þ�[2è .§~Zhj[�âåa'li]¾byâ�l\æ�à m.àZ`\k�[½]Z~�qDã�[�â�`���[2è�b\[2kfack
l�ÞDqÅ`\k�Þfæ�`ihjp�]Z`yqGazl�h§az]:Þ*àZ[¸]y~�qGã�[�âÁ`��RacÞ�kfY\[�âåÞ�acç2[2kÖß �(`yâ�[2w�l\q½æZhc[\á�ã�[2ç�l\~Zk�[_]Z`|Þ�m�`
[2è�b\[2k�ç2`y]�]Z[2ç2Þ�Þ*àZ[gk�l\qG[�Y\[�â�Þ�ajç2[2k�az]ÁÞ*àZ[gk*liqG[gè�azâ�[2ç2Þ�ac`y]�ä6á\l\]ZèDl,byâ�l\æ�àÁÞ*à�l�Þ�ack�è�[�â�acY\[2è
�¢âå`yq Þ*àZ[�è�azâ�[2ç2Þ�[2è2.g~Zhc[�â�azl\]Gbyâ�l\æ�àGã\p½â�[�æZhzl�ç2az]Zbf[�lxç àG`A�&Þ*àZ[�è�azâ�[2ç2Þ�[2è½[2è�bi[2kgmRacÞ*àGÞ�m�`
è�azâ�[2ç2Þ�[2è_[2è�b\[2k§Þ*à�l�ÞQliâ�[�ç2`y]�]Z[2ç2Þ�[2è¸mRacÞ*à¹l¸ß(~�]Za #r~Z[�ä§az]iÞ�[�â�qG[2è�azl�Þ�[�Y\[�â�Þ�[2w&ê�3�acby~�â�[&;0}
k*àZ`�mRkDli]¾[2wrliq½æZhc[\ê ?,k�az]Zb:â�[2k*~ZhcÞ�k �¢â�`Zq ��;�����á�m�[½ç�l\]¾k*àZ`�m Þ*à�l�Þ�Þ*àZ[¹æ�[�â9�(`yâ�q½l\]Zç2[
`��Qk�a']Zbihj[_l\]iÞ�k�Þ*à�l�Þ�~Zk�[��,`Zè�[ ,�`y~�]iÞ�az]Zb_`y]¾Þ*àZ[Gç2`y]iY\[�â�Þ�[2è bZâ�l\æ�àÉackfby~�l\â�l\]\Þ�[2[2è Þ�`
ã�[ æ�`\hcpr]Z`ZqGazl�h�az] acÞ�k|]Z~�qGã�[�â¸`��facÞ�k_Yi[�â�Þ�acç2[2k�ê �RàZack_ack_k�` ã�[2ç�l\~Zk�[ Þ�àZ[ ã�[�à�lnYyac`yâ
`���k�az]Zb\hc[ li]\Þ�kGÞ*à�lxÞÅ~Zk�[ �,`yè�[�,�`y~�]iÞ�az]Zb:`y]ÂÞ*àZ[_ç2`y]iY\[�â�Þ�[2è byâ�l\æ�àÂack¸Þ*àZ[_k*l\qG[|lxk
Þ*àZ[_ã�[�à�lnYyac`yâÅ`��Rk�az]Zb\hc[|l\]\Þ�kfÞ*à�l�ÞG~Zk�[2.�è�b\[2,�`y~�]iÞ�az]Zb���;�� �g`y] Þ*àZ[¸`yâ�acb\az]�l�h�byâ�liæ�à�á
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l_â�[�lxh	é!Þ�a'qÅ[Dk�[�l\â�ç2à qÅ[2Þ*àZ`yè¾Þ*à�lxÞ¿l�hcmRlnpyk�q½l\tx[2k.Þ*àZ[½l\]iÞ�Þ*â�lnY\[�â�k�[fli]|[2è�bi[DÞ�à�l�Þ¿à�lxk
ã�[2[�]½Þ*â�l�Yi[�â�k�[2èGÞ*àZ[Rhc[�l�k�Þg]Z~�qGã�[�âÀ`���Þ�azqG[2k�áyli]Zè½Þ*àZ[.æ�[�â9�¦`Zâ�q½l\]Zç2[�`���k�az]Zb\hc[�l\]\Þ�k�Þ*à�l�Þ
~Zk�[
.�è�bi[ ,�`y~�]iÞ�az]ZbG`y]Gk�Þ*âå`y]Zb\hcp½ç2`y]�]Z[2ç2Þ�[2è¸è�azâ�[2ç2Þ�[2è .§~Zhj[�âåa'li]½byâ�l\æ�àZkgackRæ�`\hcp�]Z`yqGazl�h
az]ÂÞ*àZ[|æ�â�`Zè�~Zç2Þ½`���Þ*àZ[|]y~�qGã�[�âf`A�¿acÞ�kG[2è�b\[2k¹li]Zè Þ*àZ[Ö]Z~�qGã�[�âG`A�.acÞ�k½Y\[�â�Þ�ajç2[2k4��;�� ��ê
5¢ÞRackRç�~�â�â�[�]iÞ�hcpÖ~�]�tZ]Z`�m.]¸m.àZ[2Þ*àZ[�âµbyâ�acè�k.l\]Zè_`\Þ�àZ[�âgbZâ�l\æ�à¸Þ�`yæ�`\hc`\b\ac[2kRÞ*à�lxÞµâå[�æ�â�[2k�[�]iÞ
â�[�lxhjack�Þ�ajç�Þ�[�â�â�l�az]Zk�by~�l\â�l\]iÞ�[2[�l\]\Þ�k4Þ*à�lxÞg~Zk�[_�R`Zè�[ ,�`y~�]iÞ�az]Zbfl�æ�`ihjp�]Z`yqGazl�hOç2`�Y\[�â�Þ�a'qÅ[\ê
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XZ` �¢liâ2á�m�[|à�l�Yi[|k*àZ`�m.] Þ*à�l�Þ¸Þ*àZ[|ç2`�Y\[�âGÞ�a'qÅ[ `A�fk�az]Zb\hc[ li]\Þ�k¸Þ*à�l�Þ¸~Zk�[ �R`Zè�[

,�`Z~�]\Þ�az]Zb½ç�li]_ã�[f[2w�æ�`Z]Z[�]\Þ�azl�h�a']Âß�Þ*àZ[�k�#�~�l\â�[fâ�`Z`\Þ�`�� ä§Þ*àZ[f]Z~�qGã�[�â�`���Y\[�â�Þ�ajç2[2k,[2Y\[�]
�(`yâGß(æZhzl\]�l\â�ä�~�]Zè�azâ�[2ç2Þ�[2è:Þ*âå[2[2k�ê ! àZachc[½m�[Dâå[�l�hcajo2[2è [�l\â�hcp|`y] Þ*à�l�Þ�Þ*àZ[Gç2`�Y\[�âRÞ�a'qÅ[D`A�
k�az]Zb\hc[_l\]iÞ�k�Þ*à�l�Þf~Zk�[��R`Zè�[ ,�`y~�]iÞ�az]Zb_ackf[2w�æ�`y]Z[�]iÞ�azl�h�`y]Éè�azâ�[2ç2Þ�[2èÂbyâ�l\æ�àZkná�mQ[sÞ*â�ac[2è
Þ�`_æ�â�`�Y\[ �¦`yâ�lshj`Z]Zb_Þ�azqG[GÞ*à�l�Þ�ajÞ�mRl�k�æ�`ihjp�]Z`yqGazl�h�`Z]|~�]Zè�azâ�[2ç2Þ�[2èÂbyâ�l\æ�àZknê �Rà�l�Þ�m�[
[2Y\[�]iÞ*~�l�hchcp æ�âå`�Yi[2è Þ*àZ[_`yæ�æ�`\k�acÞ�[¾mRl�k½k*~�â�æ�â�ack�az]Zb Þ�` ~Zk_ã�[2ç�l\~Zk�[¾Þ*àZ[ÉY�l�hz~Z[�é�~�æ�è�l�Þ�[
â�~Zhc[G`��Q{ / ��ÝF�¸ajk�k�a'qÅajhzl\â�Þ�`¹Þ*à�lxÞ.`�� �,`Zè�[ ,µ`y~�]\Þ�a']Zb|ã�~ZÞ�by~�l\â�l\]\Þ�[2[2k.k�az]Zb\hc[¹li]\Þ�k�l
ç2`�Y\[�â�Þ�azqG[sÞ*à�l�Þ�ack½æ�`\hcp�]Z`yqGazl�hgaz] Þ*àZ[¹]Z~�qGã�[�â�`A�QY\[�â�Þ�ajç2[2k·az]Zk�Þ�[�l�èÂ`��Q[2w�æ�`Z]Z[�]\Þ�azl�h(ê
�RàZ[�âå[fl�hck�`½[2wZajk�Þ.`\Þ�àZ[�âRâ�[�l�h é!Þ�azqG[·k�[�l\â�ç2à¹qÅ[2Þ*àZ`yè�k�m.àZ`\k�[�ç2`�Yi[�âgÞ�a'qÅ[�`y]¸è�azâ�[2ç2Þ�[2è¾`yâ
~�]Zè�azâ�[2ç2Þ�[2è¾byâ�l\æ�àZk.ack�æ�`\hcp�]Z`yqGazl�h�az]|Þ�àZ[f]y~�qGã�[�â,`���Y\[�â�Þ�acç2[2k½ß(æ�[�â�à�l\æZk.m,ajÞ�à_Þ*àZ[Gâ�[�é
k�Þ�â�acç2Þ�ac`y]½Þ�à�l�Þ�Þ*àZ[Rbyâ�l\æ�àZkQà�lnY\[.]Z`·[2è�b\[2kgÞ�à�l�Þghc[�lnY\[RÞ*àZ[,ç�~�â�â�[�]iÞgY\[�â�Þ�[2wÅ~�]Zç2à�l\]Zb\[2è�ä6ê
��l\ãZhc[j�:k�àZ`�m,k½k�`yqG[¸`���Þ*àZ[2k�[¾â�[�l�h é!Þ�azqG[|k�[�l\â�ç2à qG[2Þ*àZ`Zè�k�ê ! l�bZ]Z[�â2ág{�az]Zè�[�]Zã�l\~�q
l\]Zè¾e�â�~Zç tik�Þ�[2az]��#k(%gl�hz~Z[�é ?.æ�è�l�Þ�[ / ~Zhc[ , ��}�� �Qß�k*àZ`Zâ�Þ�� ! l�by]Z[�â��#k*%gl�hz~Z[�é ?�æ�è�l�Þ�[ / ~Zhc[�ä
l\]Zè��Rà�â�~�]��#k(%gl�hz~Z[�é ?.æ�è�l�Þ�[ / ~Zhc[2��}�< �4â�[2k�[�qGãZhc[s�R`Zè�[ ,µ`y~�]\Þ�a']Zbs[2Y\[�]|qG`Zâ�[�ç2hc`\k�[2hcp
Þ*à�li]¹{ / ��ÝF�fâ�[2k�[�qGãZhc[2kd�,`yè�[
,�`y~�]iÞ�az]ZbGk�az]Zç2[�Þ*àZ[2azâ§Y�l�hz~Z[�é�~�æ�è�lxÞ�[Dâ�~Zhc[2k�ç2`y]iÞ*l�az]sÞ*àZ[
Þ�[�â�q ; � =�ß# �ä Gå~Zk�Þ�hcazt�[F�,`yè�[&,�`Z~�]\Þ�az]Zb�ê �RàZ[2azâ�ç2`�Y\[�â§Þ�azqG[2kRm�[�â�[�l\]�l�hcpyo2[2è|ãip¸Þ*àZ[2azâ
l\~ZÞ�àZ`yâ�kDli]Zè k*àZ`�m.] Þ�`¾ã�[_æ�`\hcp�]Z`yqGazl�hRaz] Þ*àZ[Ö]Z~�qGã�[�â·`��.Yi[�â�Þ�acç2[2k �¦`yâÁk�az]Zb\hc[|l\]iÞ�k�ê
! [Gà�lnY\[.k�àZ`�m�]¸Þ*à�l�ÞRÞ*àZ[�ç2`�Y\[�âµÞ�azqG[f`��'�,`yè�[&,�`Z~�]\Þ�az]Zb¸ç�l\]_ã�[·[2wræ�`y]Z[�]iÞ�azl�h4az] Þ*àZ[
]Z~�qGã�[�âG`���Y\[�â�Þ�ajç2[2k �¦`yâÅk�az]Zb\hc[ l\]iÞ�k�ê�,�`y]Zk�[�#r~Z[�]iÞ�hcp\ágÞ�àZ[2k�[|k*qsl�hchµqÅ`yè�a�)�ç�l�Þ�ac`y]Zk_`A�
�,`yè�[�,�`y~�]iÞ�az]Zb¹l\â�[f]Z[2ç2[2k�k*l\â�p¸Þ�`½by~�liâ�l\]iÞ�[2[¿lsæ�`\hcp�]Z`yqGazl�h�ç2`�Yi[�â�Þ�azqG[\ê
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! [¹]Z`�m lxÞ�Þ�[�q½æZÞ�Þ�`Éb\acY\[_l\]¾az]\Þ�~ZajÞ�aj`Z]:m.àip¾Þ*àZ[¸ç2`�Yi[�â�Þ�azqG[¹`A�,li]\Þ�k�Þ�à�l�ÞD~Zk�[
k�`yqG[Râ�[�lxh	é!Þ�a'qÅ[Rk�[�l\â�ç2àGqG[2Þ*àZ`Zè�k�ç�l\]Gã�[�[2w�æ�`y]Z[�]iÞ�azl�h�az]GÞ�àZ[µ]Z~�qGã�[�â�`���Y\[�â�Þ�acç2[2k�m.àZachc[
Þ*àZ[�ç2`�Y\[�â�Þ�azqG[�`��&l\]iÞ�k�Þ*à�l�Þ�~Zk�[�`\Þ*àZ[�â�âå[�l�h é!Þ�azqG[Rk�[�l\âåç à·qG[2Þ*àZ`Zè�k�ajk§by~�l\â�li]\Þ�[2[2è·Þ�`fã�[
æ�`\hcp�]Z`yqGazl�h(ê ! [�è�`GÞ*àZack�a']6�(`yâ�q `��ÈlGby~Zacè�[2hcaz]Z[ �¦`yâ�àZ`�m Þ�`Gè�[2k�acby]Éâ�[�l�h é!Þ�azqG[·k�[�l\â�ç2à
qG[2Þ*àZ`Zè�k�Þ*à�l�Þ�â�[2k*~ZhcÞ�az]¾l_æ�`\hcp�]Z`yqGazl�h�ç2`�Y\[�â,Þ�azqG[\ê 3�`yâ,k�azq½æZhcacç2ajÞ�p\á�m�[fè�ack�ç�~Zk�k·`y]Zhcp
Þ*àZ[�ç�l�k�[�m.àZ[�â�[�k�az]Zb\hc[.li]\Þ�k�à�lnY\[�Þ�`�â�[�l�ç2àDl,b\`ylxhyY\[�âåÞ�[2w �¦`Zâ�Þ*àZ[ )&â�k�Þ�Þ�azqG[\ê�Ý.k�l\â�by~Z[2è
[�l\â�hcac[�â2á�Þ�àZ[DÞ�a'qÅ[facÞ�Þ*l\t�[2k�k�az]Zb\hc[¹l\]iÞ�k�az]|Þ�àZ[Dm�`yâåk�ÞRç�l�k�[GÞ�`_â�[�l�ç2à|lsb\`ylxh4Y\[�âåÞ�[2w$�¦`Zâ
Þ*àZ[
)&âåk�ÞRÞ�azqG[�ack�Þ*àZ[fk*liqG[fl�kRÞ*àZ[�ç2`�Y\[�âµÞ�azqG[f`���k�az]Zb\hc[Dli]\Þ�k,a'] Þ*àZ[fm�`yâåk�Þ�ç�l�k�[\ê��RàZ[
â�[2k*~ZhcÞ�k�ç�l\]¸Þ*àZ[�]Éã�[fbi[�]Z[�â�l�hcaco2[2è Þ�`DbZâ�`y~�æZkR`��gl\]iÞ�k�áZm.àZacç2à_m�[�è�`½[2hck�[2m.àZ[�â�[\ê

� |Kr �Kz0r(w � � � {�[2ÞF �"§è�[�]Z`\Þ�[GÞ*àZ[Gç�~�â�â�[�]iÞ.Yi[�â�Þ�[2w_`��Rl½k�az]Zb\hc[¹li]\Þ�l�Þ�æ�`\az]iÞ�a']ÉÞ�azqG[
� á�li]Zè  "�- ,RÞ*àZ[.Yi[�â�Þ�[2w½`���Þ*àZ[fli]\Þ�l �¦Þ�[�âgacÞRà�l�k�Þ*â�lnY\[�âåk�[2è¹Þ�àZ[.ç2àZ`\k�[�]s[2è�b\[\êg{�[2Þ =�"*ß# nä
è�[�]Z`\Þ�[¸Þ*àZ[�=Zé!Y�lxh'~Z[¸`��RY\[�â�Þ�[2w: ¸azq½qÅ[2è�a'lxÞ�[2hcp ã�[8�¦`yâå[¹Þ*àZ[_l\]iÞf~�æ�è�l�Þ�[2kDÞ�àZ[ =ré!Y�l�hz~Z[
`��3 �"�á�l\]Zè =�"�-
,�ßE �ä�Þ*àZ[½k�l\qG[K=Zé!Y�l�hz~Z[_a'qsqG[2è�azl�Þ�[2hcp l �(Þ�[�â�Þ*àZ[¹~�æ�è�l�Þ�[\ê$�RàZ[½Þ�azqG[½acÞ
Þ*l\t�[2ksÞ*àZ[_k�az]Zb\hc[ l\]iÞGÞ�` â�[�lxç àÂl¾b\`ylxhQYi[�â�Þ�[2w:`y]Âk�Þ*â�`y]Zb\hcpÂç2`y]�]Z[2ç2Þ�[2èIß�è�azâ�[2ç2Þ�[2è `Zâ
~�]Zè�azâ�[2ç2Þ�[2è�áRæZhzl\]�l\âG`ZâD]Z`Z]ié�æZh'li]�l\â�ä·byâ�l\æ�àZk �(`yâ·Þ*àZ[$)&â�k�ÞGÞ�azqG[¸ack¹l�Þ½qG`\k�Þ ß iÈßE,&ä �
;�ä�i�ß#,�ä � !;g�
 ����ß# näga��gl�hch�`���Þ*àZ[ �(`\hchj`�mRaz]Zb¸ç2`y]Zè�acÞ�ac`y]ZkfàZ`\hcè�ê
,�`y]Zè�acÞ�ac`y] ;��RÝRÞ�[2Y\[�âåpÖæ�`\az]\Þ�az]_Þ�azqG[\á�Þ�àZ[F=Zé!Y�lxh'~Z[2kF=�ß# �ä,l\â�[�az]\Þ�[2b\[�â�k�ê
,�`y]Zè�acÞ�ac`y] }��RÝRÞ�[2Y\[�âåpÖæ�`\az]\Þ�az]_Þ�azqG[ � á�acÞ.àZ`\hcè�k�Þ*à�l�Þ3= "åßE �"!ä �/=�"�- ,�ß# �"!ä2ê
,�`y]Zè�acÞ�ac`y] ���RÝRÞ�[2Yi[�â�p æ�`\az]\Þ·a'] Þ�azqG[ � m.àZ[�â�[-= "*ß# �"(ä��BqGaz] $�g�� % ! � ' =�"*ßE �=
>�>\ßE �"(? @Zä�ä2áacÞ�àZ`\hcè�k.Þ*à�lxÞ = "*ß# �"!ä � ; �;=�"�- ,�ß# "!ä2ê
,�`y]Zè�acÞ�ac`y] �
�RÝRÞ�[2Y\[�â�p¾æ�`\az]iÞfaz]¾Þ�azqG[\á�acÞfàZ`\hcè�k·Þ*à�l�Þ-02=�ß# �ä �+=�ß# �=�>�>\ß# �?A@yä�ä 0�� i�ß#,�ä

�(`yâRl�hch4]Z`Z]ié!b\`yl�h�Yi[�â�Þ�acç2[2k  �)D�Ll\]Zè5@C)D4Gß# �ä6á�m.àZ[�â�[Fi�ß#,�ä � ;�ack¿l �¢~�]Zç2Þ�aj`Z]_`��
Þ*àZ[f]Z~�qGã�[�â,`���Y\[�â�Þ�acç2[2k3,�ê

� 
 ���
	 � �RàZ[Dæ�âå`y`���ackRaz]_Þ*à�âå[2[Dæ�l\â�Þ�k�ê
;\ê 3�azâ�k�Þná�m�[Qæ�âå`�Yi[gã\p�az]Zè�~Zç2Þ�ac`y]G`Z]�Þ*àZ[Q]Z~�qGã�[�â�`���Þ�azqG[gk�Þ�[�æZk � Þ*à�lxÞ�á�lxÞ�[2Y\[�â�pfæ�`\az]\Þ
az]ÂÞ�azqG[\á�acÞ½àZ`\hcè�k½Þ*à�l�Þ =4ß# nä-� iÈßE,&ä ����ß# �ä(�(`yâ·l�hchQYi[�â�Þ�acç2[2kK \ê�5(ÞDàZ`ihjè�k¸l�ÞfÞ�azqG[
k�Þ�[�æ � . -½k�az]Zç2[GÞ*àZ[�]7=4ß# nä<. -��(`yâRl�hch�Yi[�â�Þ�acç2[2kF \êRX�~�æ�æ�`\k�[fÞ�à�l�Þ.Þ�àZ[�a']Zè�~Zç2Þ�aj`Z]
àipræ�`\Þ*àZ[2k�ackfàZ`\hcè�k�l�ÞRÞ�azqG[·k�Þ�[�æ � ê �RàZ[f`y]ZhcpP=Zé!Y�lxh'~Z[GÞ*à�lxÞRç à�li]Zb\[2k.l�ÞRÞ�a'qÅ[fk�Þ�[�æ
� ackF=�ß# �"!ä �¦`ZâRÞ*àZ[G]Z`y]ié!b\`ylxh4Y\[�âåÞ�[2wD �"�ê�{�[2ÞB@��B.Iliâ�bgqGaz] $Zg�� % ! � ' ����ß# �=�>�>\ß# �" ? @Zä�ä2ê�RàZ[�]�á�� �&ßE �"(äH. ; � ����ß# �=�>�>\ß# �" ? @��*ä�ä§l\]Zè½Þ*àZ~Zk* �"*6.  �=
>�>\ßE �"(? @��*ä2ê"5¢Þ"�(`\hchj`�mRk�Þ*à�lxÞ

� ��� � -"! � 1 �%� � �*� -"!&���	�*-"! � ��
�� 1(1�.�
Z- � 1( ���(-"!&���	��-"!&� ��
 � 1(1 .�
Z- � 1��
Z- � 1 
���-"!&���	�*-"! � ��
�� 1(1�.�
Z- � 1( 
Z- � 1$-(7 .�
���-"!&���	��-"! � ��
�� 1(1(1( 
Z- � 1 
���-"! � 1 0



� �������#���Z©����*�§�2�n���2� �����c��� 	��¸���c�������2��
g�!�����¸���c�������������������������2�������	����
�� / �

3&~�â�Þ*àZ[�â�qG`yâ�[\á8�(`yâ�lxhjhZY\[�â�Þ�ajç2[2k  K6.  "�á�acÞ�àZ`\hcè�k4Þ�à�l�Þ =�"�-
,�ßE �äH. = "*ß# �ä�� i�ß#,�ä � ��ß# �ä2ê
,�`y]Zk�[�#�~Z[�]\Þ�hjp\áOÞ*àZ[�az]Zè�~Zç2Þ�ac`y]¾àipræ�`\Þ*àZ[2k�ack�àZ`\hcè�k¿l�bZl�az]_l�ÞRÞ�azqG[�k�Þ�[�æ � � ;iê

}�ê_�R[2wZÞ�á�m�[_æ�â�`�Y\[Öãip:az]Zè�~Zç2Þ�ac`y] `y]:Þ�àZ[|]y~�qGã�[�âÅ`��RÞ�azqG[_k�Þ�[�æZk � Þ�à�l�Þ|ß�ß�i�ß#,�ä �
;�ä � ! g�
 =�"�- ,�ß# �ä �P=�"�-
,�ßE �"�- ,*ä�ä�� ß�ß�i�ß#,�ä � ;�ä � ! g�
 = "*ß# �ä�� =�"*ßE �"!ä�ä�� ;iáyÞ�à�l�Þ�ajkná
Þ*à�l�ÞgÞ�àZ[¿æ�`\Þ�[�]iÞ�azl�hgß�i�ß#,�ä���;�ä � !;g�
 =4ß# nä��D=4ßE �"!ä�az]Zç�â�[�lxk�[2k.ãip¹l�Þ�hc[�l�k�Þ�`y]Z[�mRacÞ*à
[�l�ç à qG`�Y\[�qG[�]iÞ�ê ,�`Z]Zk�acè�[�âDli]:l\â�ãZacÞ*â�liâ�p¾Þ�azqG[¹k�Þ�[�æ � ê4�RàZ[½`y]Zhcp ~ié!Y�l�hz~Z[_Þ*à�l�Þ
ç à�l\]Zbi[2kRack =�ß# " ä �(`yâ�Þ*àZ[f]Z`y]ié!bi`yl�h�Y\[�âåÞ�[2w- " ê ! [fè�ack�Þ�az]Zby~Zack*àÉÞ*à�âå[2[�ç�l�k�[2k��
ß¢l\ä25 �F �"�- , 6.  "¹ß ;�äfli]Zè;=�"*ß# "!ä � = "*ß# �"�-
,*ä_ß�}iä2á�Þ*àZ[�]+=�"�- ,�ß# "�- ,*äK. =�"*ßE �"�- ,�ä

l�ç2ç2`yâ�è�az]Zb½Þ�`Öß ;�ä6ê = "�- ,�ß# �"(ä � ; � =�"*ß# "!ä�l�ç2ç2`yâ�è�az]ZbGÞ�`|ß�}\ä§l\]Zè ,µ`y]Zè�acÞ�ac`y] ��ê
= " ß# " ä �
= " ß# "�- , ä ���_i�ß#,�ä�l�ç2ç2`Zâ�è�az]Zb_Þ�` ,�`y]Zè�acÞ�ac`y] ��ê ,µ`y]Zk�[�#�~Z[�]\Þ�hcp\á�Þ*àZ[
æ�`\Þ�[�]\Þ�azl�h�a']Zç�âå[�l�k�[2k�ã\p

-(- 
Z- � 1�.¸7�1�� ����� � ��� � -"!�1*#%� � �*� -"! ��� � 1(1�#s-(- 
Z- � 1�. 7å1 � ����� � � -"!�1�#�� � -"! � 1(1
( -(- 
Z- � 1 ._7�1�� � �*� -"! � 1$#%� ��� � -"! ��� � 1(1 #¸-(- 
Z- � 1�.Ö7å1�� � -"! � 1$#%� � -"! � 1(1/ -(- 
Z- � 1 ._7�1$-(7�.-� � -"! � 1(1*#+� ��� � -"! ��� � 1(1�# 
Z- � 1�� � -"! � 1( -(- 
Z- � 1 ._7�1$-(7�.-� � -"! � 1(1*#+� � -"! ��� � 1(1 # 
r- � 1�� � -"! � 1( - 
Z- � 1 ._7�1�. -"�'�¢-"!&��1 #%���$-"!&��� �!1(1/ - 
Z- � 1 ._7�1�. -�# 
Z- � 1(1( 7)0

ß(ã�ä25 �F �"�- , 6.  "¹ß ;�äfli]Zè;=�"*ß# "!ä � = "*ß# �"�-
,*ä_ß�}iä2á�Þ*àZ[�]+=�"�- ,�ß# "�- ,*äK. =�"*ßE �"�- ,�ä
l�ç2ç2`yâ�è�az]Zb½Þ�`Öß ;�ä6ê = "*ß# �"�-
,�ä �/=�"*ß# "¦ä � ;�l�ç2ç2`yâ�è�az]ZbGÞ�`|ß�}\ä§l\]Zè ,µ`y]Zè�acÞ�ac`y]�;\ê
=�"�- ,�ß# "!ä � = "*ß# �"!äRlxç2ç2`yâ�è�az]Zb_Þ�` ,�`Z]Zè�ajÞ�aj`Z] }�ê ,�`y]Zk�[�#r~Z[�]iÞ�hcp\á�Þ�àZ[Dæ�`iÞ�[�]\Þ�a'lxh
az]Zç�â�[�l�k�[2k�ã\p

-(- 
Z- � 1�. 7å1 � ����� �'��� ��-"!�1*#+����� ��-"!&��� ��1(1 #¸-(- 
Z- � 1 .¸7å1 � ����� �'�¢-"!�1 #-���(-"! �z1(1
( -(- 
r- � 1�.¸7�1�� � �*� -"! � 1 #+� ��� � -"! ��� � 1(1$#½-(- 
Z- � 1�. 7�1�� � -"! � 1 #-� � -"! � 1(1
( -(- 
r- � 1�.¸7�1���� �*��-"!&��1 #+���¢-"!&��� �!1(1 #¸-(- 
Z- � 1�.¸7�1����(-"! �01$#%���(-"! �01(1/ -(- 
r- � 1�.¸7�1�� � �*� -"! � 1 #¹-"� � -"! � 1$#½7�1(1�#½-(- 
r- � 1�. 7å1�� � -"! � 1*#%� � -"! � 1(1
( - 
r- � 1�.¸7�1$-"� � �*� -"! � 1 #+� � -"! � 1(1 .¸7/ 7)0

ß�ç�ä25 �< �"�- , .  �"�áZÞ*àZ[�]�=�"�-
,�ßE �"(ä � ; � = "*ß# �"(ä�l�ç2ç2`yâ�è�az]Zb½Þ�` ,�`Z]Zè�ajÞ�aj`Z] �Dli]Zè_Þ*àZ[
æ�`\Þ�[�]\Þ�azl�h�a']Zç�âå[�l�k�[2k�ã\p

-(- 
Z- � 1�.¸7�1 � ����� ����� ��-"!�1*#%��� �*��-"!&��� �!1(1�#s-(- 
Z- � 1�. 7å1 � ����� ���¢-"!�1�#��'�¢-"!&��1(1



/ � � ������� � ��©����*�§�2�n���2� �����c���
	��¹���j�������2��
§�!�����¸���c�������������r�������0���6���¿��� ����
��

( -(- 
Z- � 1 .¸7å1������ ��-"! �z1�#��'��� ��-"!&��� �!1(1 #¹-(- 
r- � 1�.¸7�1����$-"!&�z1$#%���(-"!&��1(1
( -(- 
Z- � 1 .¸7å1�� ��� � -"! � 1�#�� ��� � -"! � 1(1*#½-(- 
Z- � 1 .¸7�1�� � -"! � 1 #-� � -"! � 1(1
( 
Z- � 1$-"� ��� � -"! � 1$#%� � -"! � 1(1/ 
Z- � 1$-(7�.-� � -"! � 1 #+� � -"! � 1(1
( 
Z- � 1/ 7,0

��ê 3�az]�l�hchcp\á�m�[¹æ�â�`�Y\[GÞ*àZ[¹qsl�az]¾Þ*àZ[2`yâ�[�q ê �RàZ[¹æ�`\Þ�[�]iÞ�azl�h.ß�i�ß#,�ä � ;�ä � !;g�
 =�ß# �ä��
=�ß# " ä·ack½az]ZacÞ�azl�hchjpLo2[�â�`�á�az]Zç�â�[�lxk�[2k¹m,ajÞ�à:[2Y\[�âåp qG`�Y\[�qÅ[�]\ÞGã\p lxÞDhc[�l�k�Þ½`y]Z[\ágl\]Zè
ack_ã�`y~�]Zè�[2è �!â�`yq l\ã�`�Y\[|ã\p ß�i�ß#,�ä�� ;�ä � !;g�
 i�ß#,�ä � �&ß# nä2ê��RàZ[ qsl�az] Þ*àZ[2`yâå[�q
�(`\hchc`�m,k�ê

/ [�l�h é!Þ�azqG[�k�[�liâ�ç àsqG[2Þ*àZ`Zè�kgÞ*à�l�Þ§k*l�Þ�ack �(p ,�`y]Zè�acÞ�ac`y]Zk
;\áO}�áyl\]Zè ��`A� �,àZ[2`yâ�[�q ;Z�
ç2`�Y\[�â�ß�k�Þ*â�`Z]Zb\hcpDç2`Z]�]Z[2ç2Þ�[2è�ä�byâ�liæ�àZkµâå[�æ�[�l�Þ�[2è�hcp¸k�az]Zç2[fÞ*àZ[�æ�â�`Z`��4az]_XZ[2ç2Þ�ac`y] �Gl\æ�æZhcac[2k
Þ�`¸Þ*àZ[�q_ê&5$]¾Þ*àZ[
�(`\hchc`�mRaz]Zb�á�m�[Gk*àZ`�m àZ`�m �RàZ[2`yâ�[�q ;Z�¹ç�l\]¾ã�[Å~Zk�[2è:Þ�`_æ�â�`�Y\[fÞ*à�lxÞ
Þ*àZ[fç2`�Y\[�âµÞ�azqG[2k.`A�gk�az]Zb\hc[Åli]\Þ�k,Þ*à�l�Þ.~Zk�[G{ / ��Ý��yá ! l�by]Z[�â�� k*%gl�hz~Z[�é ?.æ�è�l�Þ�[ / ~Zhj[\á�`Zâ
�Rà�â�~�]��#k6%gl�hz~Z[�é ?.æ�è�l�Þ�[ / ~Zhc[ l\âå[|æ�`\hcp�]Z`yqGazl�hRaz];,�ê��RàZack¸ajksk�` ã�[2ç�li~Zk�[|l�hchRÞ*à�â�[2[
ç2`y]Zè�acÞ�ac`y]Zk_`���Þ*àZ[_Þ*àZ[2`yâå[�q àZ`\hcè��(`yâGÞ*àZ[2k�[_Þ*à�â�[2[|â�[�l�h é!Þ�azqG[¾k�[�liâ�ç à qÅ[2Þ*àZ`yè�k �¦`yâsl
�¢~�]Zç2Þ�aj`Z]si�ß#,�ä�Þ*à�lxÞ4ackgæ�`ihjp�]Z`yqGazl�h�az]K,�ê"�RàZ[�]�á�ß�i�ß#,�ä �2;�ä�i�ß#,�ä � !;g�
 � ��ß# �ä��Bß iÈßE,&ä �
;�ä�i�ß#,�ä � � � ,� +��
	 . ß iÈßE,&ä �$;�äQiÈßE,&änß#,�ß#, ��;�ä 9 }\ä2á�l�ç2ç2`yâ�è�az]Zb�Þ�`�`y~�â�l�k�k*~�qsæZÞ�ac`y]·Þ*à�l�Þ�Þ*àZ[
byâ�l\æ�à·ackgk�Þ*â�`y]Zb\hcp·ç2`y]�]Z[2ç2Þ�[2è�ê�,�`Z]Zk�[�#r~Z[�]iÞ�hcp\á\Þ�àZ[Rç2`�Y\[�â�Þ�a'qÅ[RackQæ�`ihjp�]Z`yqGazl�hOaz]K,�ê :�]
Þ*àZ[�`\Þ*àZ[�â,à�l\]Zè�á�l�hch�Þ*à�â�[2[�ç2`y]Zè�acÞ�ac`y]Zk�`���Þ*àZ[�Þ*àZ[2`yâ�[�q àZ`ihjè$�(`yâ_�,`Zè�[&,�`y~�]iÞ�az]Zb½`y]Zhcp
�¦`Zâ4l �!~�]Zç2Þ�ac`y] i�ß#,�ä�Þ�à�l�Þ�ç�l\]·ã�[�[2wræ�`y]Z[�]iÞ�azl�h�az]F,�ê�3�`yâ�[2w�l\q½æZhc[\áOiÈßE,&ä�� } ��B � � + B � �¦`Zâ
Þ*àZ[fbZâ�l\æ�à¸Þ�`yæ�`\hc`\b\p½az] 3�ajbZ~�â�[ <Gk�a']Zç2[ =4ß � , ä � =4ß�� � äH. } ��B � � + B � l��¦Þ�[�â§Þ�[�â�qGaz]�l�Þ�ac`y]�ê

� � � �"! � ,µ`y]Zè�acÞ�ac`y]s},`�� �RàZ[2`yâ�[�q ;Z�¿àZ`\hcè�kgl�k�k*àZ`�m.]Gãip&�RàZ[2`yâ�[�q }�ê�,�`y]Zè�acÞ�ac`y]Zk ;
l\]Zè �fàZ`\hcè_ã�[2ç�l\~Zk�[\á�l�ç2ç2`Zâ�è�az]ZbDÞ�`fÞ*àZ[RY�l�hz~Z[�é�~�æ�è�l�Þ�[Dâ�~Zhc[�`��4{ / ��Ý��yá�= "�- , ß# " äH. ;��
qGaz] $Zg�� % ! � ' =�"*ß# =
>�>\ß# " ?A@yä�ä6á2m.àZ[�â�[ =�"*ß# nä�è�[�]Z`\Þ�[2k�Þ*àZ[ =ré!Y�l�hz~Z[�`���Y\[�â�Þ�[2wF §azq½qG[2è�azl�Þ�[2hjpã�[8�(`yâ�[�Þ*àZ[�l\]\Þ�~�æ�è�lxÞ�[2k�Þ*àZ[ =ré!Y�l�hz~Z[�`��  "}li]Zè =�"�-
,�ßE �ä�Þ*àZ[gk*liqG[ =ré!Y�l�hz~Z[Razq½qG[2è�azl�Þ�[2hjp
l �(Þ�[�â¸Þ*àZ[ ~�æ�è�l�Þ�[\ê �Rà�l�Þ ,µ`y]Zè�acÞ�ac`y] � àZ`\hcè�k2�(`yâ i�ß#,�ä . ;¾mRl�k|æ�â�`�Y\[2è¶az] ���'- ��ê
,�`y]Zè�acÞ�ac`y] �¹àZ`\hcè�k.`Z]¸è�a'âå[2ç2Þ�[2è¾byâ�l\æ�àZk �(`yâYi�ß#,�ä<. , ��;\ê

� � ����	/
�� 
�� ��� 
 	 � � 
 ��� �0	 � 
�� 	 � ,�`Z]Zè�ajÞ�aj`Z]Zk ;\áU} li]Zè �|`A� �RàZ[2`yâ�[�q ;��:àZ`\hcè ã�[�é
ç�l\~Zk�[\á|lxç2ç2`yâ�è�az]Zb Þ�` ! l�bZ]Z[�â��#k�%gl�hz~Z[�é ?�æ�è�l�Þ�[ / ~Zhc[\á = "�- , ß# " äM. ; � = " ßE " äÂa��
=�"*ß# "!ä�� qGaz] $�g�� % ! � ' =�"*ßE �=
>�>\ßE �"(? @Zä�ä2ê �Rà�lxÞ ,�`y]Zè�acÞ�ac`y] � àZ`\hcè�k6�¦`Zâsi�ß#,�ä�. ; mµlxk
æ�â�`�Y\[2è_az] ��}=� ��ê",�`y]Zè�acÞ�ac`y] �¹àZ`\hcè�k.`Z]¸è�a'âå[2ç2Þ�[2è|byâ�l\æ�àZk �(`yâ_i�ß#,�äH. , � ;\ê

����
 
���� 
������ 
�	 � � 
 ��� �0	 � 
 � 	�� ,�`y]Zè�acÞ�ac`y]Zk�;\áX} l\]Zè � `�� �RàZ[2`Zâ�[�q ;�� àZ`ihjè ã�[�é
ç�l\~Zk�[\á�l�ç2ç2`yâ�è�az]Zb_Þ�`2�Rà�â�~�]��#k
%glxh'~Z[�é ?�æ�è�lxÞ�[ / ~Zhj[\áH= "�- ,6ß# "!ä3. q½l�w&ß ; �/=�"*ß# "!ä�?=;��
qGaz] $Zg�� % ! � ' =�"*ß# =
>�>\ß# " ?A@yä�ä�ä2ê �,à�l�Þ&,�`y]Zè�acÞ�ac`y]3�¾àZ`\hcè�k
�(`yâXi�ß#,�ä3. ,ÂmRl�kfæ�â�`�Y\[2è¾az]
��}�< ��ê



� �������#���Z©����*�§�2�n���2� �����c��� 	��¸���c�������2��
g�!�����¸���c�������������������������2�������	����
�� / �

start

�Z�	)�£n !�R7 � ¡�³��$ ( !���#�

2 4 6 8 10 12 14 16 18 20
0

500

1000

1500

2000

2500

3000

3500

Number of Ants

T
im

e 
S

te
ps

 to
 F

irs
t C

ov
er

ag
e

Wagner’s Rule   
LRTA*           
Node Counting   
Thrun’s Rule    

2 4 6 8 10 12 14 16 18 20
3000

3200

3400

3600

3800

4000

4200

4400

4600

4800

5000

Number of Ants

T
ot

al
 N

um
be

r 
of

 M
ov

es
 to

 F
irs

t C
ov

er
ag

e

Wagner’s Rule   
LRTA*           
Node Counting   
Thrun’s Rule    

�Z�	)�£� !�R7 � ¡&Ô�
�´��$ 4³��	����������³�
*�(���yÙ�£��À±x�$ �
���
�
�´������z
� �Z�# !�(�4Ô�
�´��$ !�*)��

� � ��� �	���/	/
 � ����	������ 
 	 
�����	/� �0��� ��	�
 
 � �	


5$]fÞ�àZajk�k�[2ç2Þ�ac`y]�á�m�[µâå[�æ�`yâ�Þ�[2w�æ�[�â�azqG[�]iÞ*l�h�â�[2k�~ZhjÞ�k��¦`yâ�Þ*àZ[§ç2`�Yi[�â�Þ�azqG[2k�`A��Y�l�ç�~�~�q·é
ç2hc[�l\]Zaz]Zb l\]iÞ�k·Þ*à�l�Þf~Zk�[¸Y�l\âåaj`Z~ZkÅâå[�l�h é!Þ�azqG[¹k�[�l\â�ç2à:qG[2Þ*àZ`Zè�k�á�az]Zç2h'~Zè�az]Zb { / ��Ý��|l\]Zè
�,`yè�[�,�`y~�]iÞ�az]Zb�á§a']Læ�l\â�Þ½`A�Ál\]Â`A7¹ç2[|ã�~Zachjè�az]ZbLÞ*à�l�ÞGç2`y]iÞ*l�az]Zk¹Þ�à�â�[2[_`�7¹ç2[2k¹li]Zè l
k*qsl�hch�mRl�acÞ�az]Zb¹l\â�[�l�á�k�[2[
3�acby~�â�[ ;0�Öß¦Þ*àZ[fâ�[2k*~ZhcÞ�k(�¦`Zâgè�a�1�[�â�[�]iÞ.Þ�[�â�â�l�az]ZkRm�[�â�[�k�azqGachzl\â�ä6ê
! [¾azq½æ�`\k�[2è l â�[2by~Zhzl\â �¦`Z~�â$é!ç2`y]�]Z[2ç2Þ�[2è bZâ�acè `�Y\[�âÅÞ*àZ[¾Þ�[�â�â�l�az]�á�â�[2k*~ZhcÞ�az]Zb az] � -��
��-Âç2[2hchck�ê �RàZ[Âl\]\Þ�k¹ç2`y~ZhcèIqG`�Y\[|Þ�` [�l�ç àL`��GÞ*àZ[4�¦`Z~�â_]Z[2ajbZàyã�`yâ�az]Zb¶ç2[2hjhck¾`��GÞ*àZ[2azâ
ç�~�â�âå[�]\Þ§ç2[2hjh�æ�â�`�YZacè�[2è¹Þ*à�lxÞ�Þ*àZ[Rè�[2k�Þ�az]�l�Þ�aj`Z]½ç2[2hch�mRl�kgÞ*â�l�Yi[�â�k*l\ãZhc[fß�m.àZacÞ�[�ä2ê",�[2hchck�m�[�â�[
~�]iÞ*â�lnY\[�â�k�l\ãZhc[fa��gÞ*àZ[2p|ç2`Z]\Þ*lxa']Z[2èÉ[2acÞ*àZ[�â�mRl�hchjk¹ß¢ãZh'lxç tZä�`yâ �¢~�â�]ZajÞ�~�â�[|ß�byâ�[2p�ä2ê§Ý.hchgl\]iÞ�k
k�Þ�l\â�Þ�[2è az] Þ�àZ[|k*l\qÅ[_ç2[2hjh½ß(q½liâ�t�[2è L�k�Þ*l\âåÞ'OyäGl\]Zè ~Zk�[2èLÞ*àZ[|k*liqG[|â�[�l�h é!Þ�azqG[Ék�[�l\â�ç2à
qG[2Þ�àZ`yè�á�ã�â�[�l\tiaz]Zb½Þ�ac[2k.â�li]Zè�`yqGhcp\ê��RàZ[�l\]iÞ�k�[2wy[2ç�~ZÞ�[2è_Þ�àZ[fâ�[�l�h é!Þ�azqG[�k�[�l\âåç à¸qG[2Þ*àZ`Zè
az]Zè�[�æ�[�]Zè�[�]iÞ�hcp¶[2Y\[�] a@��k�[2Y\[�â�l�hRl\]\Þ�kDk�à�l\â�[2è l|ç2[2hch(ê�.gl�ç2à l\]iÞ½qG`�Y\[2è:`y]Zç2[_è�~�â�az]Zb
[�l�ç2à¸Þ�azqG[·k�Þ�[�æ¸az]|lGbiajYi[�]_k�[�#�~Z[�]\Þ�a'lxh�`yâ�è�[�â2ê �
� ºf�����	�(
g®\�$ (�z
� !��������°�®\�$ (�	���$���(�4²����$ !�4�����4�����(���Q
�´*�����*�(­����(�� !
���
�£����	­�
� ��#�R !������
�� 
� !���$ �±�£��
�����	�À�	���f�(
R���	�§�#�	�� Q !����£n�	�(����°2���$®��������*�������g´��� (�	�������R
��&�������(
��(�����2£���±\�$ g
�����
�´*�����z
� È�����g"n !�(�
��
�´��! !��)��g�����$ !���*�(����²��	���f�������2£��À±x�$ �
��������(���#���(�(������
��� !�������#���#��)R !
�£�)����	­���
����(�(������¡



� + � ������� � ��©����*�§�2�n���2� �����c���
	��¹���j�������2��
§�!�����¸���c�������������r�������0���6���¿��� ����
��

5!]¾`Z~�â()&â�k�ÞfÞ�à�â�[2[G[2wræ�[�â�azqG[�]\Þ�k�á�mQ[Gk�Þ�~Zè�aj[2èÂÞ*àZ[½ç2`�Y\[�â�Þ�a'qÅ[2kf`���Þ*àZ[½â�[�l�h é!Þ�azqG[
k�[�l\â�ç2à¸qG[2Þ*àZ`Zè�k �¦`Zâ�`y]Z[�é!Þ�azqG[�Y�l�ç�~�~�q ç2hc[�l\]Zaz]Zb_l\]Zè¹Þ�àZ[2a'âµYyack�acÞ �!â�[�#�~Z[�]Zç2aj[2k �¦`yâ§ç2`y]ié
Þ�az]y~Z`Z~ZkDY�l�ç�~�~�q ç2hc[�l\]Zaz]Zb�ê 5$]:`Z~�â )&â�k�Þ·[2wræ�[�â�azqG[�]iÞ�á�mQ[¸qG[�l�k*~�â�[2èÂÞ*àZ[¹]Z~�qGã�[�â·`��
Þ�azqG[�k�Þ�[�æZk�~�]\Þ�ach�Þ*àZ[fl\]iÞ�k�ç2`�Y\[�â�[2è¸Þ*àZ[�Þ�[�â�â�l�az]��(`yâ§Þ*àZ[ )&â�k�Þ�Þ�azqG[¹ß¦ç2`�Yi[�âgÞ�a'qÅ[�ä2á�l�Yi[�â$é
l�b\[2è¸`�Y\[�âY}�á@-�-�-·â�~�]Zk�ê"�RàZackRackRazq½æ�`yâ�Þ*l\]iÞ �¦`Zâ�`y]Z[�é!Þ�azqG[�Y�l�ç�~�~�q ç2hc[�l\]Zaz]Zb¸k�az]Zç2[�[�l�ç à
ç2[2hchµà�lxkfÞ�`|ã�[¹Y�l�ç�~�~�qG[2è l�Þ�hc[�l�k�Þf`Z]Zç2[\ê 3�acby~�âå[ ;�� ß�hc[8�(Þ*ä�k*àZ`�mRk�Þ�àZ[Öâ�[2k�~ZhjÞ�k�ê �RàZ[
Þ*â�[�]Zè¾mRl�kRÞ*àZ[·k*l\qG[ �¦`Zâ.l�hch�â�[�l�h é!Þ�azqG[Gk�[�l\âåç àÉqG[2Þ*àZ`Zè�k�ê �RàZ[·ç2`�Y\[�âRÞ�a'qÅ[2k.azq½æ�â�`�Y\[2è
l�kDqÅ`yâ�[¹l\]iÞ�k�m�[�â�[¹lxè�è�[2è l�hcÞ*àZ`y~Zbyà Þ*àZ[¹â�l�Þ�[G`��Razq½æ�â�`�Y\[�qG[�]iÞ�è�[2ç�â�[�l�k�[2è�ê25$]:b\[�]ié
[�â�l�h(á\Þ�àZ[Rç2`�Y\[�â�Þ�azqG[2kg`A�}l�hch&âå[�l�h é!Þ�azqG[Rk�[�l\âåç àGqG[2Þ*àZ`Zè�kgm�[�â�[�k�azqGachzl\â2ê ��`�è�a@1�[�â�[�]iÞ�azl�Þ�[
ã�[2Þ�Þ�[�âfã�[2Þ�m�[2[�]¾Þ*àZ[¸â�[�l�h é!Þ�azqG[½k�[�liâ�ç à qG[2Þ*àZ`Zè�k�á 3�acby~�â�[2;�� ß¢â�acbyà\Þ�ä�k*àZ`�mRk�Þ*àZ[½Þ�`iÞ*l�h
]y~�qGã�[�â�`��QqG`�Y\[2kfqsl�è�[½ã\p¾l�hchgl\]\Þ�k�á�Þ�à�l�Þ.ack�á�ß(â�`y~ZbZàZhjp�ä�Þ*àZ[½]Z~�qDã�[�â�`��µli]\Þ�k�Þ�azqG[2k
Þ*àZ[¸ç2`�Yi[�â�Þ�azqG[\ê 5(ÞGl\æ�æ�[�liâ�kGÞ*à�l�Þ�Þ*àZ[¸è�a�1}[�âå[�]Zç2[¹az]ÂÞ*àZ[½Þ�`\Þ*l�hg]Z~�qGã�[�â�`A�,qÅ`�Yi[2kf`��
Þ*àZ[¸è�a@1�[�â�[�]iÞ½â�[�l�h é!Þ�azqG[¸k�[�l\â�ç2à:qG[2Þ�àZ`yè�kGmRl�k�az]Zè�[�æ�[�]Zè�[�]iÞ¹`A�µÞ�àZ[Ö]Z~�qGã�[�â�`A�,li]\Þ�knê
�Rà�â�~�]��#k6%gl�hz~Z[�é ?.æ�è�l�Þ�[ / ~Zhj[_mRl�k½ã�[2k�Þ�á��(`\hchc`�m�[2è ãip { / ��Ý�� l\]Zèy�,`yè�[ ,�`Z~�]\Þ�az]Zb
ß�Þ*à�l�Þ¸m�[�â�[ lxh'qÅ`\k�Þ¸a']Zè�ack�Þ�a']ZbZ~Zajk�à�l\ãZhz[�ä2áfli]Zè )&]�lxhjhcp �(`\hchj`�m�[2è ã\p ! l�by]Z[�â��#k$%gl�hz~Z[�é
?.æ�è�l�Þ�[ / ~Zhc[\ê2�RàZ[½ç2`�Y\[�â�Þ�a'qÅ[½`��Qk�a']Zbihj[|li]\Þ�k�mRl�kfã�[2Þ�mQ[2[�] ��á�}�-�-¸l\]Zèy��á���-'-½mRacÞ*à
l½k�Þ*l\]Zè�l\â�èÉè�[2Yyazl�Þ�aj`Z] ã�[2Þ�mQ[2[�]4��-�-¸l\]Zè <'-�-�ê*�RàZ~Zk�áOÞ*àZ[fè�a�1�[�â�[�]Zç2[Gaz] æ�[�â9�(`yâ�q½l\]Zç2[
mRl�k�è�`yqGaz]�l�Þ�[2è_ãipDÞ�àZ[Rk�Þ*l\]Zè�liâ�èGè�[2Yyazl�Þ�ac`y]�ê �RàZackQ[2w�æ�[�âåa'qÅ[�]\Þ*lxh&â�[2k*~ZhcÞ§ajk�az]iÞ�[�â�[2k�Þ�az]Zb
ã�[2ç�l\~Zk�[f`y~�â�Þ�àZ[2`yâ�[2Þ�acç�l�h�m�`yâåk�Þ�é!ç�l�k�[�â�[2k*~ZhcÞ�k,k*~Zb\b\[2k�Þ�[2è_Þ*à�l�Þ�Þ*àZ[�ç2`�Y\[�â�Þ�azqG[�`A� �,`yè�[
,�`y~�]iÞ�az]Zb|qGacbyàiÞfã�[¹qG~Zç2à|hzl\âåb\[�â�Þ*à�l\] Þ*àZ[Gç2`�Yi[�â�Þ�azqG[G`��µ{ / ��ÝF�yê ! [½l�hck�`¸[2wræ�[�â$é
azqG[�]\Þ�[2è m,ajÞ�à â�l\]Zè�`yqTmµlxh'tik�ã�~ZÞ.Þ*àZ[2azâ�ç2`�Y\[�â,Þ�azqG[GmRl�k.qG~Zç à hzl\â�b\[�â�Þ*à�li]_Þ*àZ`\k�[f`��
Þ*àZ[½â�[�l�h é!Þ�azqG[½k�[�l\â�ç2à qÅ[2Þ*àZ`yè�kfliã�`�Y\[\ê 3�`yâ,[2w�l\q½æZhc[\á�Þ*àZ[Gç2`�Y\[�â,Þ�azqG[G`��Qk�a']Zbihj[¸l\]\Þ�k
Þ*à�l�ÞG~Zk�[¹â�l\]Zè�`Zq mRl�hzt\k·mRl�kfl\æ�æ�â�`�wZa'qsl�Þ�[2hcp3�W��á@-�-'-¸mRacÞ*à:l_k�Þ*l\]Zè�l\â�è è�[2Yyazl�Þ�ac`y] `��
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azq½æ�`yâåÞ*l\]iÞ �(`yâ�ç2`y]iÞ�az]Z~Z`y~Zk�Y�l�ç�~�~�q ç2hc[�l\]Zaz]ZbDã�[2ç�l\~Zk�[�`y]Z[Qæ�âå`yã�l\ãZhcp�mRl\]\Þ�k�Þ�`�Y�l�ç�~�~�q
[�l�ç2à_ç2[2hch4[�#�~�l�hchcp¾`��¦Þ�[�]¸a']ÉÞ*àZ[�hc`y]Zb_â�~�]Âß(l�hcÞ*àZ`y~Zbyà `y]Z[fç2`Z~Zhjè:l\âåby~Z[�Þ*à�l�Þ.qÅ`\k�ÞRè�azâ�Þ
l�ç2ç�~�qG~Zhzl�Þ�[2kGm.àZ[�â�[_æ�[2`yæZhc[Émµlxh't¾l\]ZèÂÞ*àZ~ZkGÞ*à�l�Þf`Z]Z[½mRl\]\Þ�kfÞ�`ÉY�l�ç�~�~�q ç2[2hchck¹ç2hc`\k�[
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az] Þ*àZ[$)�by~�âå[_mQ[�âå[_Yyack�acÞ�[2èLhj[2k�k �!â�[�#�~Z[�]\Þ�hcp\ê Ý�k½Þ*àZ[$)�bZ~�â�[_k*àZ`�mRk�á�k�`yqG[_â�[�l�h é!Þ�azqG[
k�[�l\â�ç2à_qG[2Þ*àZ`Zè�k�Yyack�acÞ�[2èÉÞ*àZ[�ç2[2hchck¿qG`Zâ�[¿~�]Za��(`yâ�qGhcp¸Þ*à�l\]¸`\Þ�àZ[�â�k�ê�3�`yâ§[2w�l\q½æZhc[\á(�,`yè�[
,�`y~�]iÞ�az]Zb½YZajk�ajÞ�[2è_Þ*àZ[.ç2[2hchck�qD~Zç2à¸qG`yâ�[�~�]Za��¦`yâ�qGhcp_Þ*à�l\]¸{ / ��Ý��yê��RàZackRackRaz]iÞ�[�â�[2k�Þ�az]Zb
ã�[2ç�l\~Zk�[QÞ�àZ[gÞ�`\Þ�l�hy]Z~�qDã�[�â�`A��qG`�Y\[�qÅ[�]\Þ�k�`��&{ / ��Ý��.l\]Zè �,`Zè�[ ,�`y~�]iÞ�az]Zb�mµlxk�k�azqGachzl\â
az]½`y~�â )&â�k�Þ§[2wræ�[�â�azqG[�]\Þnê�:�]Z[¿qÅ[�l�k*~�â�[ �(`yâÀÞ*àZ[.~�]Za��¦`Zâ�qGacÞ�pD`A�}Þ�àZ[RYyack�acÞ �!â�[�#r~Z[�]Zç2ac[2kRack
Þ*àZ[2azâR[�]iÞ*â�`Zæ\p\ê �RàZ[fhzl\âåb\[�âRÞ�àZ[�[�]\Þ*âå`yæ\p � � !�� ß# nä�hc`\b � � ß# �ä2á�Þ*àZ[fç2hc`\k�[�â,Þ�`¹~�]Za��(`yâ�qÞ*àZ[�YZajk�ajÞ(�!â�[�#r~Z[�]Zç2ac[2k � ß# �ä,l\â�[\ê��RàZ[�[�]iÞ*â�`Zæ\p½`A�È~�]Za��¦`yâ�q YZack�acÞ �¢âå[�#r~Z[�]Zç2ac[2k�ackd� �@<=����-
l\]Zè:Þ*àZ[G[�]iÞ*â�`yæZac[2k·`��QÞ*àZ[GYZack�acÞ
�!â�[�#r~Z[�]Zç2ac[2kG`���Þ*àZ[½â�[�l�h é!Þ�azqG[½k�[�liâ�ç à qG[2Þ*àZ`Zè�k�mQ[�âå[��
�R`Zè�[ ,�`y~�]iÞ�az]Zb ß � �@<���}=�\ä2á ! l�by]Z[�â��#k*%gl�hz~Z[�é ?�æ�è�l�Þ�[ / ~Zhc[ ß � �@<�<�<=�\ä2á �Rà�â�~�]��#k %gl�hz~Z[�é
?.æ�è�l�Þ�[ / ~Zhc[¹ß�� �@<'<�<�}\ä2á�l\]Zè¹{ / ��ÝF�¹ß�� �@<�<�}�<iä2ê�Ý¿]Z`iÞ*àZ[�â�qG[�l�k*~�â�[ �¦`yâÀÞ*àZ[.~�]Za��(`yâ�qGacÞ�p
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5!]¶`Z~�â¸Þ*àZazâ�è [2w�æ�[�â�azqG[�]iÞ�á�m�[ qÅ[�l�k*~�â�[2è m�àZ[2Þ*àZ[�â¸Þ*àZ[:Þ�azqG[2k|ã�[2Þ�mQ[2[�] Yyack�acÞ�k
Þ�`¾Þ*àZ[_ç2[2hchck¹m�[�â�[_k*æ�âå[�l�è `y~ZÞG[2Y\[�]Zhcp\ê �RàZack½ack½azq½æ�`yâ�Þ*l\]iÞ �¦`ZâGç2`y]iÞ�az]y~Z`y~ZksY�l�ç�~�~�q
ç2hc[�l\]Zaz]Zb ã�[2ç�l\~Zk�[½acÞ·k�[2[�qGkfã�[2Þ�Þ�[�â�a��,l¸ç2[2hch�b\[2Þ�k�Yyack�acÞ�[2è:[2Yi[�â�p�;=-�-sÞ�azqG[Gk�Þ�[�æZk�Þ*à�l\]
a��¿acÞGb\[2Þ�kGYZajk�ajÞ�[2è [2Y\[�â�p ;=- Þ�azqG[¸k�Þ�[�æZk �¦`Zâ � Þ�azqG[2k½az] l|âå`�m l\]ZèÂÞ*àZ[�] l�byl�az] `y]Zhcp
l �(Þ�[�âF� ; -_Þ�azqG[_k�Þ�[�æZk�ê :�]Z[|qG[�l�k�~�â�[¹`A�,àZ`�m [2Y\[�]Zhcp Þ*àZ[¸Þ�azqG[2k½ã�[2Þ�m�[2[�] Yyack�acÞ�k¹liâ�[
k*æ�â�[�l�è¾`y~ZÞ�ack�Þ*àZ[DlnY\[�â�l�b\[f`A�gÞ*àZ[fk�Þ�l\]Zè�l\â�èÉè�[2Yyazl�Þ�ac`y]Zk·`��gÞ*àZ[·Þ�azqG[2kfã�[2Þ�m�[2[�]ÉYyack�acÞ�k
`�Y\[�â�l�hch�ç2[2hchjkná�m�[2acbyàiÞ�[2è_mRacÞ*à¸Þ*àZ[2azâ�YZack�acÞ*�!â�[�#�~Z[�]Zç2aj[2knê �RàZ[�ç2hc`\k�[�â�Þ�`½o2[�â�`GÞ*àZackRY�l�hz~Z[\á
Þ*àZ[DqÅ`yâ�[f[2Yi[�]Zhjp_k�æ�â�[�l�è|`Z~ZÞ.Þ*àZ[�Þ�a'qÅ[2kfã�[2Þ�m�[2[�]_YZajk�ajÞ�k�ê ! [fk�Þ�`yæ�æ�[2èÉÞ*àZ[Dli]\Þ�k�l �¦Þ�[�â
}�á@-�-'-�á@-�-�-�Þ�a'qÅ[.k�Þ�[�æZk�ê�3�ajbZ~�â�[ ; <fk�àZ`�m,kgÞ*àZ[�â�[2k*~ZhcÞ�k�ê �RàZ[.Þ�a'qÅ[2kµã�[2Þ�mQ[2[�]sYZajk�ajÞ�kRm�[�â�[
Y\[�â�p|~�]Z[2Y\[�]ZhcpÉk*æ�â�[�l�èÉ`y~ZÞ �(`yâ_�,`yè�[�,�`y~�]iÞ�az]ZbÖl\]Zè¾qG`yâ�[�[2Yi[�]ZhjpÉk*æ�â�[�l�èÉ`y~ZÞ �(`yâRl�hch
`\Þ*àZ[�â½âå[�l�h é!Þ�azqG[¾k�[�l\â�ç2à qG[2Þ*àZ`Zè�k�á§mRacÞ*à l�hzqG`ik�Þ¹]Z`:è�a�1�[�â�[�]Zç2[:l\qG`y]Zb¾Þ*àZ[�q ê �RàZack
ackDaz]iÞ�[�â�[2k�Þ�a']Zb¾ã�[2ç�l\~Zk�[ �,`yè�[$,�`y~�]iÞ�az]Zb à�l�è:Yi[�â�p:~�]Za@�(`yâ�q Yyack�acÞ �!â�[�#r~Z[�]Zç2ac[2kGaz]:`Z~�â
k�[2ç2`y]ZèÉ[2wræ�[�â�azqG[�]\Þnê

5!]¾Þ�àZ[Å]Z[2wZÞ�Þ*à�â�[2[G[2w�æ�[�â�azqG[�]iÞ�k�á�m�[Dk�Þ*~Zè�ac[2è Þ*àZ[Gç2`�Y\[�â,Þ�azqG[2kf`A�gÞ*àZ[½â�[�l�h é!Þ�azqG[
k�[�l\â�ç2àÂqG[2Þ*àZ`Zè�k&�(`yâÁ`y]Z[�é!Þ�azqG[¸Y�l�ç�~�~�q ç2hc[�l\]Zaz]Zb ~�]Zè�[�â·Y�l\â�ac`y~Zk��!l�achz~�â�[¹ç2`Z]Zè�ajÞ�aj`Z]Zk�ê
ß ! [|l�hck�`Âæ�[�â9�(`yâ�qG[2è [2w�æ�[�âåa'qÅ[�]\Þ�k¸m.àZ[�â�[_m�[_k�Þ�~Zè�aj[2èLÞ*àZ[_YZajk�ajÞ �¢â�[�#�~Z[�]Zç2ac[2k_`��.Þ*àZ[
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â�[�lxh	é!Þ�a'qÅ[_k�[�l\â�ç2à qÅ[2Þ*àZ`yè�k �(`yâ�ç2`Z]\Þ�az]Z~Z`y~Zk½Y�l�ç�~�~�q ç2hc[�l\]Zaz]Zb ã�~ZÞGÞ*àZ[_[81�[2ç2Þf`���Þ*àZ[
�!l�achz~�â�[Gç2`y]Zè�acÞ�ac`y]Zkf`y] Þ*àZ[fYZack�acÞ �¢âå[�#r~Z[�]Zç2ac[2k�mRl�kRk*qsl�hch¦ê ä 5!]É`y~�â �(`y~�â�Þ*à¸[2w�æ�[�â�azqG[�]iÞ�á
m�[fqG[�l�k�~�â�[2è_Þ*àZ[fâ�`yã�~Zk�Þ*]Z[2k�k�`���Þ*àZ[fâ�[�l�h é!Þ�azqG[�k�[�liâ�ç à_qÅ[2Þ*àZ`yè�k,m.àZ[�]¸Þ*àZ[fl\]iÞ�k�m�[�â�[
qG`�Y\[2è¶lnmµlnp��!â�`yq Þ*àZ[2azâ¸ç�~�â�â�[�]iÞ¹ç2[2hch�mRacÞ*àZ`y~ZÞ_â�[�l�hcaco2az]Zb Þ*àZack�ê �,àZajk_ack_azq½æ�`yâ�Þ*l\]iÞ
ã�[2ç�l\~Zk�[¹æ�[2`yæZhc[½ç�l\]É[�l�k�achcp â�~�]Éaz]iÞ�`_k*q½l�hch�Y�l�ç�~�~�qDé!ç2hj[�li]Za']ZbÂl\]\Þ�k.l\]Zè:l�ç2ç2acè�[�]\Þ�l�hchjp
æ�~Zk*àÅÞ*àZ[�q Þ�`�lRè�a�1�[�â�[�]iÞ�hj`Zç�l�Þ�ac`y]�ê +f~�â�az]Zb�[�l�ç à·Þ�azqG[�k�Þ�[�æ�á\mRacÞ*àGl,b\acY\[�]½æ�â�`yã�liãZajhcacÞ�p
[2w�l�ç2Þ�hcp_`y]Z[fl\]iÞRmRl�kRqG`�Y\[2è ß�`iÞ*àZ[�â�mRack�[f]Z`¹li]\ÞRmRl�kRqG`�Y\[2è�ä6ê 5��Ql\]_l\]iÞRmRl�kRqG`�Y\[2è�á
[2w�l�ç2Þ�hcp|`Z]Z[Dl\]iÞ¿li]Zè acÞ�k�]Z[2mIç2[2hch�m�[�â�[fç2àZ`\k�[�]ÉmRacÞ*à¾~�]Za��¦`Zâ�q æ�âå`yã�l\ãZachcajÞ�p\á�mRacÞ*àÉÞ*àZ[
â�[2k�Þ*â�acç2Þ�ac`y]·Þ*à�l�Þ�Þ*àZ[Rl\]iÞ�mµlxkÈqG`�Y\[2èGã\pGl�Þ�qG`\k�Þ�Þ�mQ`,ç2[2hjhck�ê 3�ajbZ~�â�[
;���k*àZ`�mRk�Þ*àZ[�Þ�`\Þ*l�h
]Z~�qGã�[�â,`��ÀqÅ`�Yi[2kµ~�]iÞ�ach�[2ajbZà\Þ�l\]iÞ�k�ç2`�Yi[�â�[2è_Þ*àZ[fÞ�[�â�â�l�az]6�(`yâ�Þ*àZ[ )&â�k�ÞRÞ�azqG[\áOl�Yi[�â�l�b\[2è
`�Y\[�â�}�á�-�-�-�â�~�]Zk�êÀÝ.hch&âå[�l�h é!Þ�azqG[.k�[�l\â�ç2à½qG[2Þ*àZ`Zè�kgç2`y]iÞ�az]Z~Z[2è¹Þ�`·ç2`�Y\[�â�Þ*àZ[�Þ�[�â�â�l�az]�áZl\]Zè
Þ*àZ[f]Z~�qGã�[�â§`��ÈqÅ`�Yi[�qG[�]\Þ�kgaz]Zç�â�[�l�k�[2èÉbyâ�l�ç2[8�!~ZhchcpÖl�k�Þ*àZ[fæ�âå`yã�l\ãZachcajÞ�p¸`��Èã�[2a']Zb_qG`�Y\[2è
az]Zç�â�[�l�k�[2è�ê��RàZ[R`yâåè�[�â�`��&Þ*àZ[Râ�[�lxh	é!Þ�a'qÅ[.k�[�liâ�ç àGqG[2Þ�àZ`yè�kgâ�[�qsl�az]Z[2èÖ~�]�l 1�[2ç2Þ�[2è½ãipGÞ*àZack
�!l�achz~�â�[fç2`y]Zè�acÞ�ac`y]�ê

5$]¸`y~�â ) �(Þ*à½[2w�æ�[�âåa'qÅ[�]\Þ�áOm�[¿qÅ[�l�k*~�â�[2è_Þ*àZ[fâå`yã�~Zk�Þ*]Z[2k�k,`��4Þ*àZ[fâ�[�lxh	é!Þ�a'qÅ[�k�[�l\â�ç2à
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Þ�`2-�ê�;=-_ß�azq½æZhcpZa']ZbÉÞ*à�l�ÞRacÞ�Þ�`Z`yt¸l��!l�achc[2è:l\]\Þ�l\]|lnY\[�â�lxb\[�`�� ;=-GÞ�` ;=-'-GÞ�azqG[fk�Þ�[�æZk.Þ�`
â�[2ç2`�Y\[�â�ä2ê 3�acby~�â�[ }�-Gk*àZ`�mRkRÞ�àZ[Dâ�[2k*~ZhcÞ�k�`��gl½k�a'qÅajhzl\â�[2w�æ�[�âåa'qÅ[�]\Þ�m.àZ[�â�[·mQ[Gt�[�æZÞRÞ*àZ[
â�[2ç2`�Y\[�â�p½æ�â�`yã�liãZajhcacÞ�p¹ç2`Z]Zk�Þ*l\]iÞQl�Þ*-�ê ;=-�l\]Zè¸Y�l\â�ac[2è_Þ*àZ[(�!l�ach'~�âå[fæ�â�`yã�l\ãZachcacÞ�p6�!â�`yq -�ê@-�-
Þ�`&-�ê�; -�ê�Ý.hch�â�[�lxh	é!Þ�a'qÅ[Rk�[�l\â�ç2àGqG[2Þ*àZ`Zè�k�ç2`y]iÞ�az]y~Z[2è½Þ�`.ç2`�Y\[�â�Þ*àZ[�Þ�[�â�â�lxa']Gl�k�hc`y]Zbflxk4Þ*àZ[
�¢lxajhz~�â�[_æ�â�`yã�liãZajhcacÞ�p mRl�kf]Z`Éhzl\â�b\[�â�Þ*à�li]¾Þ*àZ[¹â�[2ç2`�Y\[�âåp æ�âå`yã�l\ãZachcajÞ�p\ê2�RàZ[¹]Z~�qGã�[�â·`��
qG`�Y\[�qG[�]iÞ�kgâ�[�q½lxa']Z[2è¸â�`y~ZbyàZhcpGÞ*àZ[Rk*liqG[Rl\]Zè½Þ*àZ[Rç2`�Y\[�â�Þ�azqG[Raz]Zç�â�[�lxk�[2è¹bZâ�l�ç2[8�!~Zhjhcp¹lxk
Þ*àZ[ �!l�achz~�â�[fæ�â�`yã�l\ãZachcacÞ�p½az]Zç�â�[�l�k�[2è¸`yâ�Þ�àZ[.â�[2ç2`�Y\[�â�pGæ�â�`yã�l\ãZachcacÞ�psè�[2ç�â�[�l�k�[2è�ê��,àZ[.`yâåè�[�â
`���Þ*àZ[fâ�[�l�h é!Þ�azqG[·k�[�l\â�ç2à_qG[2Þ*àZ`Zè�k¿âå[�q½l�az]Z[2è ~�]�l 1�[2ç2Þ�[2è|ãip¸Þ*àZack*�!l�achz~�â�[fç2`y]Zè�acÞ�ac`y]�ê
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Þ�azqG[fk�[�l\â�ç2à¹qG[2Þ�àZ`yè�kRm�àZ[�]_Þ*àZ[fq½liâ�t\az]Zb\k�m�[�â�[�[�â�lxk�[2è�ê��RàZackRack�a'qsæ�`yâ�Þ�l\]\ÞRã�[2ç�l\~Zk�[
æ�à\pZk�acç�l�h�q½l\â�tiaz]Zb\k�ç�l\]_b\[2Þ,è�[2k�Þ*â�`�p\[2è�ê +f~�â�az]Zb¸[�l�ç2à_Þ�azqG[·k�Þ�[�æ�á�mRacÞ*àÉl½biajYi[�]|æ�â�`yãié
l\ãZachcajÞ�p¾[2w�l�ç2Þ�hcp|`y]Z[Gq½l\â�tiaz]Zb¹mRl�k�[�â�l�k�[2è ß�`\Þ�àZ[�â�mRack�[½]Z`Öqsl\â�tia']Zb¸mRl�k�[�â�l�k�[2è�ä2ê 5 �Rl
q½l\â�tiaz]ZbGmµlxk�[�â�l�k�[2è�áZ[2w�l�ç2Þ�hcp½`y]Z[Rç2[2hch�mRl�k�ç2àZ`\k�[�]smRacÞ*à¸~�]Za��¦`yâ�q æ�âå`yã�l\ãZachcajÞ�p¹li]Zè¹acÞ�k
=Zé!Y�l�hz~Z[½mRl�k.k�[2Þ.Þ�`¸o2[�â�`:ß(ã�[2ç�li~Zk�[½l\]\Þ�k.ç�l\]�]Z`iÞ.è�ack�Þ�az]Zby~Zack*à ã�[2Þ�m�[2[�] lsç2[2hch�mRacÞ*àZ`y~ZÞ
l_q½l\â�tiaz]Zb|l\]Zè:l¸ç2[2hch�m.àZ`\k�[½q½l\â�t\az]Zb_mRl�k�è�[2k�Þ*â�`�p\[2è�ä2ê 3�acby~�â�[s} ;Gk�àZ`�m,k.Þ*àZ[GÞ�`iÞ*l�h
]y~�qGã�[�âR`��gqG`�Y\[2k.~�]iÞ�ach�[2acbyàiÞ¿li]\Þ�k�ç2`�Y\[�â�[2èÉÞ*àZ[�Þ�[�â�â�l�az]$�(`yâ§Þ*àZ[
)&â�k�ÞRÞ�azqG[\á�lnY\[�â�lxb\[2è
`�Y\[�âs}�á@-'-�-¾â�~�]Zk�ê Ý�hch.â�[�l�h é!Þ�azqG[Ék�[�l\â�ç2à qG[2Þ�àZ`yè�k½ç2`Z]\Þ�az]Z~Z[2è Þ�` ç2`�Yi[�âfÞ�àZ[|Þ�[�â�â�l�az]�á
l\]Zè¸Þ*àZ[¿]Z~�qGã�[�â�`A��qÅ`�Yi[�qG[�]\Þ�kgaz]Zç�â�[�l�k�[2è_bZâ�l�ç2[8�!~Zhjhcp_l�kgÞ�àZ[¿æ�â�`Zã�l\ãZachjacÞ�p¸mRacÞ*à½m�àZajç2à
q½l\â�tiaz]Zb\kfm�[�â�[G[�â�lxk�[2è¾a']Zç�âå[�l�k�[2è�ê �,àZ[½`yâ�è�[�â�`���Þ*àZ[¹â�[�lxh	é!Þ�a'qÅ[½k�[�l\â�ç2à:qG[2Þ�àZ`yè�kfâ�[�é
q½l�az]Z[2è ~�]�l�1}[2ç2Þ�[2è ãip¹Þ*àZack(�¢lxajhz~�â�[·ç2`y]Zè�acÞ�ac`y]�ê
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! [_k�Þ*~Zè�ac[2è â�[�l�h é!Þ�azqG[Ék�[�l\â�ç2à qG[2Þ*àZ`Zè�k½Þ*à�lxÞÅlxhjhc`�m l\]iÞ�k½Þ�` ç2`�Y\[�âÅÞ�[�â�â�l�az]�áglxk
â�[�#�~Zazâ�[2è$�(`yâ§`y]Z[�é!Þ�azqG[�`yâÀç2`y]\Þ�a']Z~Z`y~ZkRY�l�ç�~�~�q ç2hc[�l\]Zaz]Zb�á�hzlnm.]¸qG`�mRaz]Zb�á�qGaz]Z[�k�m�[2[�æié
az]Zb�á�`yâ�k*~�âåY\[2achjhzl\]Zç2[\ê25$]:æ�l\â�Þ�acç�~Zhzl\â2á�m�[Gk�Þ*~Zè�ac[2è { / ��Ý�� li]Zè �,`Zè�[ ,�`Z~�]\Þ�az]Zb�á�Þ�m�`
â�[�lxh	é!Þ�a'qÅ[_k�[�l\â�ç2à qÅ[2Þ*àZ`yè�kGÞ*à�lxÞDl\â�[_l�hcb\`yâåajÞ�à�qGacç�l�hchjp k�a'qÅajhzl\â6ê �,`yè�[2,�`y~�]iÞ�az]Zb�á��(`yâ
[2w�l\q½æZhc[\á�l�hcmRl�pZkfqG`�Y\[2k�Þ*àZ[_l\]iÞ�Þ�`|l|]Z[2acbyàZã�`Zâ�az]Zb hc`Zç�l�Þ�ac`y] Þ*à�l�Þfà�l�kGã�[2[�] Yyack�acÞ�[2è
Þ*àZ[shj[�lxk�ÞD]Z~�qGã�[�â·`��QÞ�a'qÅ[2k�ê2:�~�â�[2w�æ�[�â�azqG[�]iÞ*l�hRâ�[2k*~ZhcÞ�k·`y]:â�[2bZ~Zh'liâ �(`y~�â$é!ç2`y]�]Z[2ç2Þ�[2è
byâåajè�ksa']Zè�acç�l�Þ�[2è Þ�à�l�ÞGÞ*àZ[2p âå[2k*~ZhcÞ½az] k�azqGachzl\âsç2`�Yi[�âGÞ�azqG[2k�ê��RàZ[�â�[8�(`yâ�[\áÀajÞ¸ç2`y~Zhcè ã�[
k*æ�[2ç�~Zhzl�Þ�[2èÂÞ*à�l�Þ�l\]\Þ�k�Þ*à�l�Þ�~Zk�[s�R`Zè�[ ,�`y~�]iÞ�az]Zb_by~�l\â�l\]\Þ�[2[Ålsk�azqGachzl\â·ç2`�Y\[�âRÞ�a'qÅ[Ålxk
l\]iÞ�k�Þ*à�lxÞf~Zk�[¹{ / ��Ý��yê ! [½k*àZ`�m�[2è¾Þ*à�l�Þ�Þ*àZ[½ç2`�Y\[�â�Þ�a'qÅ[½`��µli]\Þ�k�Þ�à�l�Þf~Zk�[¹{ / ��ÝF�
ack�by~�l\â�l\]iÞ�[2[2èÉÞ�`¹ã�[½æ�`\hcpr]Z`yqÅa'lxh4az]ÉÞ*àZ[D]Z~�qGã�[�â,`���hj`Zç�l�Þ�ac`y]Zk�`A�ÈÞ*àZ[·Þ�[�â�â�lxa']�ê*�,àZ[�]�á
m�[�k*àZ`�mQ[2è�áZk*~�â�æ�â�ack�az]Zb\hcp\á�Þ*à�l�Þ�Þ*àZ[�ç2`�Yi[�âgÞ�a'qÅ[�`��Èl\]iÞ�k�Þ*à�l�ÞR~Zk�[F�,`yè�[&,µ`y~�]\Þ�a']Zbsç�l\]
ã�[_[2wræ�`y]Z[�]\Þ�a'lxhQaz] ß�Þ�àZ[¹k�#�~�l\â�[_â�`Z`\Þf`A� ä�Þ*àZ[_]y~�qGã�[�âÅ`��Rhj`Zç�l�Þ�ac`y]Zks[2Y\[�]:az]ÂÞ�[�â�â�l�az]
Þ*à�lxÞ�ç2`yâ�â�[2k*æ�`y]Zè�kGÞ�` ß(æZhzl\]�l\â�äf~�]Zè�azâ�[2ç2Þ�[2è Þ*âå[2[2k�ê �RàZ~Zk�á�m.àZachj[|li]\Þ�k�Þ�à�l�Þf~Zk�[ �R`Zè�[
,�`Z~�]\Þ�az]ZbG[2w�æ�[�â�azqG[�]iÞ*l�hchcpÖæ�[�â9�(`yâ�qG[2è¸m�[2hjhOaz]½k�`ZqG[.Þ�[�â�â�l�az]ZkgÞ�à�l�Þgç2`yâ�â�[2k*æ�`Z]Zè¹Þ�`fæZhzlné
]�l\â�~�]Zè�azâ�[2ç2Þ�[2è:byâ�l\æ�àZkná�Þ*àZackDæ�â�`yæ�[�â�Þ�p|l�hc`y]Z[½ackf]Z`\Þ�k*~'7¸ç2aj[�]iÞ�Þ�`_[2w�æZhzl�az]¾m.àip|Þ*àZ[2p
æ�[�â9�¦`Zâ�qG[2è|m�[2hch�k�az]Zç2[½Þ*àZ[2azâRç2`�Y\[�â,Þ�azqG[·`y]|æZhzl\]�l\â�~�]Zè�azâ�[2ç2Þ�[2è:bZâ�l\æ�àZk�ajk�]Z`\Þ�l�hcmRl�pZk
b\`Z`Zè�ê �RàZackÖqÅ[�l\]Zk½Þ*à�l�Þs`y]Z[|ack¹]Z`\Þ¸l�k�k*~�â�[2èLÞ*à�l�Þ½l\]iÞ�k½Þ*à�lxÞ¹~Zk�[j�,`yè�[�,�`y~�]iÞ�az]Zb
[2w�àZazãZajÞ¸l_b\`Z`yè ç2`�Yi[�â�Þ�azqG[½az]ÂÞ�[�â�â�l�az]Zkfm.àZ`ik�[½Þ�`yæ�`\hc`\b\p¾è�a�1�[�â�k �¢â�`Zq Þ*àZ[½Þ�`yæ�`\hc`\b\p
`���Þ*àZ[_Þ�[�â�â�lxa']Zk¸~Zk�[2è>�¦`ZâfÞ�[2k�Þ�az]Zb�ê�:�]ÂÞ*àZ[_`\Þ*àZ[�âGà�l\]Zè�á�l\]iÞ�kGÞ*à�l�Þ½~Zk�[|{ / ��ÝF�:l�h é
mRlnpyk§by~�l\â�li]\Þ�[2[�l·b\`Z`yè¸ç2`�Y\[�â�Þ�azqG[\áO]Z`Åqsl�Þ�Þ�[�âÀm.àZ[2Þ*àZ[�â�Þ*àZ[�Þ�[�â�â�l�az]ZkQç2`Zâ�â�[2k*æ�`y]Zè_Þ�`
è�azâ�[2ç2Þ�[2è bZâ�l\æ�àZkG`yâ�m�àZ[2Þ*àZ[�â·Þ*àZ[2p:ç2`yâ�âå[2k*æ�`y]ZèÂÞ�`:æZhzl\]�l\â·byâ�liæ�àZk�ê �RàZ[_ç2`�Y\[�âÁÞ�azqG[
by~�liâ�l\]iÞ�[2[�`��gl\]\Þ�kRÞ*à�l�Þ.~Zk�[D{ / ��Ý��Gè�`y[2k�]Z`\ÞRk�[2[�qTÞ�`½ç2`ZqG[Dl�Þ,Þ*àZ[�ç2`\k�ÞR`A�QlGm�`yâ�k�[
lnY\[�â�lxb\[�é!ç�l�k�[·ç2`�Yi[�âRÞ�azqG[Gaz]:æ�â�lxç2Þ�acç2[½k�az]Zç2[¹l\]iÞ�k�Þ*à�l�Þ�~Zk�[½{ / ��Ý��¹k�[2[�q Þ�`_æ�[�â �¦`yâ�q
l�k�m�[2hchgl�kfl\]iÞ�k�Þ*à�lxÞ¿~Zk�[��R`Zè�[ ,�`y~�]iÞ�az]Zb_`y]¾â�[2by~Zhzl\â(�(`y~�â$é!ç2`Z]�]Z[2ç2Þ�[2è:byâ�acè�k�ê :�Þ�àZ[�â
l�è�Y�l\]iÞ*l�b\[2kR`A�È{ / ��Ý��½`�Y\[�âY�R`Zè�[ ,�`Z~�]\Þ�az]Zb¹à�lnY\[fã�[2[�]_k�Þ�~Zè�aj[2èÉaz] ��;�����ê

:�~�â½âå[2k*~ZhcÞ�kGè�[�qG`y]Zk�Þ*â�l�Þ�[¸Þ*à�l�ÞGÞ*àZ[2`yâ�[2Þ�ajç�lxhµâå[2k*~ZhcÞ�k¹l\â�[¸azq½æ�`Zâ�Þ*l\]iÞ½ã�[2ç�l\~Zk�[ÉacÞ
ack�~�]Zhjazt�[2hcp¾Þ*à�l�Þ�`y]Z[·mRachch )&]ZèÉmQ`Zâ�k�Þ�é!ç�l�k�[.[2w�l\q½æZhc[fbZâ�l\æ�àZk.ãipÖâ�l\]Zè�`yqGhcp_b\[�]Z[�â�lxÞ�az]Zb
byâ�l\æ�àZkfl\]Zè:[2w�æ�[�â�azqG[�]iÞ*l�hchcp:è�[2Þ�[�â�qGaz]Za']Zb:àZ`�mIhc`y]Zb|acÞ·Þ*l\t�[2k�l\]iÞ�k�Þ*à�l�Þf~Zk�[½l b\acY\[�]
â�[�lxh	é!Þ�a'qÅ[¹k�[�liâ�ç à qG[2Þ*àZ`Zè Þ�`Éç2`�Y\[�â�Þ*àZ[�q_ê2:�~�âGâ�[2k*~ZhcÞ�k½l�hck�`Éè�[�qG`y]Zk�Þ*â�l�Þ�[GÞ*à�l�ÞGl\æié
æZhcacç�l�Þ�ac`y]Zk�`��4â�[�l�h é!Þ�azqG[�k�[�liâ�ç à¸qG[2Þ*àZ`Zè�kRl\â�[�azq½æ�`yâåÞ*l\]iÞµã�[2ç�l\~Zk�[�Þ*àZ[2psk*~Zb\b\[2k�Þ§m.àZacç à
tiaz]Zè�k.`���Þ�[�â�â�l�az]Zk.l\â�[�azq½æ�`yâ�Þ*l\]iÞRaz]|æ�â�l�ç2Þ�acç2[Dl\]Zè_Þ�ày~ZkRk�àZ`y~Zhcè ã�[Gl\]�l�hcpZo2[2è|Þ*àZ[2`yâå[2Þ�é
acç�l�hchcp\ê&3O`yâ�[2w�l\q½æZhc[\á�`y~�â�m�`yâ�k�Þåé!ç�l�k�[�[2w�l\q½æZhc[½byâ�liæ�àZk¿qGacbyàiÞf]Z`\Þ�`yç2ç�~�â�az]¾æ�â�l�ç2Þ�ajç2[
l\]ZèÂÞ*àZ~ZkDl\]iÞ�k·Þ*à�l�ÞD~Zk�[Öâ�[�lxh	é!Þ�a'qÅ[¹k�[�liâ�ç à qG[2Þ*àZ`Zè�kÅqÅajbZà\ÞGã�[_l\ãZhc[_Þ�`|by~�liâ�l\]iÞ�[2[½l
ã�[2Þ�Þ�[�â�ç2`�Y\[�â,Þ�azqG[Ga']¾æ�â�lxç2Þ�acç2[DÞ�à�l\]Éajk�k�~Zb\b\[2k�Þ�[2è¾ã\p¾l½m�`yâåk�ÞRç�l�k�[½l\]�lxhjpZk�ack�`�Y\[�â�l�hch
Þ�[�â�â�l�az]GÞ�`yæ�`\hc`\b\ac[2k�ê�,µ`y]Zk�[�#�~Z[�]\Þ�hcp\áZ`y~�â§â�[2k*~ZhcÞ�kQâ�l�ack�[¿l�Y�l\â�ac[2Þ�p½`�� #r~Z[2k�Þ�aj`Z]Zkµli]Zè½Þ*àZ~Zk
k*~Zbib\[2k�Þ �!~ZÞ*~�â�[½m�`yâ�t Þ*à�l�Þ �¦`\hchc`�mRk
�!â�`yq Þ�àZ[½è�ack�ç�â�[�æ�l\]Zç2p:`A�µÞ�àZ[½Þ*àZ[2`yâ�[2Þ�ajç�lxh�mQ`Zâ�k�Þ�é
ç�l�k�[|â�[2k*~ZhcÞ�k_l\]Zè Þ*àZ[_[2w�æ�[�âåa'qÅ[�]\Þ*lxh¿lnY\[�â�lxb\[�é!ç�l�k�[_â�[2k*~ZhcÞ�k¸`y]Âbyâ�acè�k�ê 3�`ZâG[2wrliq½æZhc[\á
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