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org@eXo-^�ui[â�pvam[is ^ieX��^i}v}�c�pß�X�X}q[ }v^`~�[f}vw°^`_b[��XpvwbabpveXora-s�~�yàjkgi_bg@}ß}v^`_by¸±�¨¢�|[f^iox{�gihkab{7[�eXpße7[ _b[f��g�~,}vlX[[f�7 i[$or_bg@wxwm[fwJg@e7[� i_x[-[fe�g�~,}vl7[�[f�X i[is,{7[feXor[îab{X[-_b[î^`_b[$eXpße7[°_b~ �� i~íor_bg@wxwbpve7 @w-¨
����� � × � ��� Ù ���2� (-* ×�Ø7Ö �7�-� � 95hMab{7[��7_x^�á¢pve7 dpvwDpveÛ^5imi�i¬org@e7®X @l7_Æ^`abpqg@e�sQ~Gy�ab{7[zD^`_b_xpq[-_Sh [fc�c�^�1'h¦[fcÁc�^î±�¨ ï 4Mab{7[-_b[J^`_x[�aTákgî_b~ �� i~�or_xg@wbwbpve7 @w�]�[-_�~,}vlX[kui[-_xam[
	U¨B�\�X�XpveX ab{7[�ab{7_x[-[Á i~ ��~,~�or_bg@wbwbpße7 @wîyQpq[f}v�Xw�e,pve7[i¨~9�e�ab{X[Ûj imi9org@e7®X @l7_x^`abpvg@e�g@e7[�gih�ab{X[�~,}vl7[ui[-_babpvor[fw�pvw�_b[fwm]�g@eXwbpv~,}q[khÏgi_�^`a�}q[f^iwmaBab{7_x[-[J_b~ �� i~�or_xg@wbwbpve7 @wB_x^`ab{7[-_Bab{X^ie�aTákg7¥Q^i�,�Xpve7 °ab{7[aTákgÁ i~ �B~X~íor_bg@wbwbpße7 @wDy�pv[f}v�XwDab{7[�_b[q��lXpq_x[f�Û_b[fwblX}qa-¨
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E�7� ØX× � �
� � Ù �-�?��(�* ×�Ø7Ö �7�-� � e¢giam[ ab{X^`a¢a5á�g�gih�ab{7[$~Y}vl7[�ui[-_babpvor[fw\^`_b[�_b[fwm]�g@eXwbpq~Y}q[hÏgi_°ab{7_x[-[�_b~ �� i~¸or_xg@wbwbpve7 @wfsU^ieX�¸ab{7[ ab{Xpq_Æ�íui[-_bam[
	�pvw
_b[fwm]�g@eXwbpq~Y}q[�hÏgi_°a5á�g7¨î�\�X�XpveX Áab{7[wbpve7 @}v[\ i~ ��~X~íor_bg@wbwxpve7 dyQpq[f}v�XwDeXpveX[i¨
�q� Ø,× � �
� � Ù ���2� (-* ×�Ø7Ö �7�-� � 9Se�ab{7['o-^iwb['gihDab{7[�lXeX^`_by�jJj i9org@e7®, @l7_x^`abpqg@e�sMab{7[�7_x^�á¢pve7 !pvw�],^`_babpqabpqg@eX[f�ãpveGamgø^W{7[f^fu�yã^ieX� }vpv @{<a�],^`_ba�~Gyã[
	�am[fe,�Xpve7 !ab{7[¸~,}vl7[¸[f�7 i[fwpveXo-pv�X[fe<a�g@eWab{7[�cÁpv�X�X}q['ui[-_bam[
	3gih
ab{7[0org@e<ui[
	WâQpqam[i¥kwb[-[���pq @lX_b[Û£`¤Q¨3�Ý_b[f��g�~Y}vl7[ÁâQpqam[á¢{7g@wm[°gi_xpv @pveÁui[-_xam[
	Ûpvw�pßeÁab{7[î{X[f^fu�y'wbpv�X[
gihMab{7[��7_x^�á¢pve7  pvwk_b[fwm]�g@eXwbpv~,}q[Jh½gi_�hÏg@lX_kgi_Jwxp)	_b~ �� i~�or_xg@wbwbpve7 @w°á
{Xpv}q[ ^Û_b[f��g�~,}ßl7[�âQpqam[dgi_xpv @pveX^`abpve7 Ûpveàab{7[�}ßpq @{<a�wbpß�7[ gih�ab{7[d]Y^`_babpqabpqg@epvw _b[fwm]�g@eXwxpq~,}q[�h½gi_�ab{7_x[-[Ûor_xg@wbwbpve7 @wdpvh
pqadpvw [fcd],aTyis�^ie,�Wg@e7[íor_bg@wbwbpße7 �pqh
pqadpvw h lX}v}�¥�ab{7[wbp)	�[f�7 i[îor_bg@wbwbpße7 @wDg�o-o-lX_Jpqh ab{7[-_x[îpvw�^ieÛ[fcd]Xa5y�_x[f��g�~,}vl7[\âQpqam[°~U[-a5á�[-[fe|ab{7[�aTákgÁorg@eXo-^�ui[â�pvam[fw-¨)9�e gi_x�7[-_�h½gi_�ab{7[D i_b[-[fe am_xpv^ie7 @}v[�amg°~�[keX[fwmam[f� á¢pqab{Xpßeîab{7[D_b[f��si~�yîab{7[�org@eGab^ipveXcd[feGa^`_b @lXcd[feGa-s¦^`a�}q[f^iwma\g@e7[ gih�ab{7[ _b[f��g�~Y}vl7[$âQpqam[fw°c lXwma\gi_xpq @pveX^`am[ pve«ab{7[d{7[f^fu�y|]Y^`_babpqabpqg@e�¨Ú {Xpvw¢pvcd],}vpv[fwDab{X^`a
pveígi_x�7[-_\amgÁ i[-a\hÏ[-ák[-_
ab{,^ieí[fpq @{Ga
_x~ �� i~|or_bg@wxwbpve7 @w-s,aTákg�gih�ab{7[�_b[f��g~,}vl7[Áâ�pqam[fw c lXwma$~�[�h lX}v}�^ieX�3org@eGab^ipve3ab{7[� i_b[-[fe�g�~,}vlX[�â�pvam['pve�ab{7[�}ßpq @{<a$],^`_babpqabpqg@ew1 wm[-[
��pq @l7_b[¢£Q§ 4Æ¨ Ú {,pvw�pvcd],}vpv[fw ab{X^`a�ab{7[�ab{Xpq_x� _x[f��g�~,}vl7[kâQpqam[Jc�l,wma�~�[J^ied[fcd]Xa5y�âQpqam[�~�[-aTák[-[feab{7[�a5á�g¸org@eXo-^fui[�_b[f��g� i_b[-[fe�â�pqam[fwf¨�nQpveXor[dab{,pvw�âQpqam[�pvw�_b[fwb]Ug@e,wbpq~,}q[�hÏgi_ wbp)	àor_bg@wbwbpveX @w-s�pqahÏg@}ß}qg�á¢wÁab{X^`a�ab{7[-_b[«^`_x[«^`aÛ}q[f^iwmaÁ[fpv @{<a�_b~ �� i~ãor_bg@wbwbpveX @w'^ieX�#ab{7[-_b[-h½gi_b[«^`aÛ}q[f^iwma�eXpve7[pveGam[-_xeX^i}�or_bg@wbwxpve7 @w-¨
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nQpveX i[-_q� w Ú {7[-gi_x[fc � nQpve�y�§+��hÏg@}v}vg�á¢w�h½_bg@cåab{7[î]X_b[-uQpqg@lXw�}v[fc�c�^iw-¨k� wbam_bg@e7 i[-_\ui[-_xwbpqg@egih�ab{X[îab{7[-gi_b[fcÞpvwD @pqui[fe|eX[
	�a-¨
� � �l� × �l+ � ��� {;�t �ZV043�./(#&k$=:=,I043^&@3^�®:=(#$�8#$N(�Cn3^�O_` NS¢æ ( ,+ #�YH�3^HP0�H9 NSy0�5O$>:�:9�V:PH
0r:=8604$P34(#� �
_�&f:PH�[ ��"%$P0�5%:�$�./ #$=:Poy0�5A:c$>:+8i(���8!_�$=:+:�� 04$P31(#�O_�&f:PH�ow(���8i0�5%:c$>:+8t(#��8 *�&j"�:c04$�31(#�O_�&m:
Hc(#$=:
,+ #�V,�:
��04$�31,I[
� × ��� ,�� Ú {7[í®X_ÆwmaÁ],^`_xa�gihîab{7[¸wmab^`am[fcd[feGaÛpßw�]X_bg�ui[feãpße ��°l7yxy`£��°^ieX�#ab{X[«org@lXeGabpve7 ^`_b @lXcd[feGa¢pve�h [fc�c�^��7¨v§`¨

��lXamabpve7 íjkgi_bg@}v}v^`_xy!�7¨ £�s?h¦[fc�cÁ^J�7¨¢�7s ^ie,��h [fc�c�^��7¨ ¯'amgi i[-ab{7[-_$^io-org@lXeGabw�h½gi_$£ yÁgihab{7['±iï0or_xg@wbwbpve7 @w$pve�^ie�gi]XabpvcÁ^i}B�7_x^�á¢pve7 7¨�h [fc�c�^6�7¨ ïíwbab^`am[fw$ab{X^`a$ab{7[-_b[Á^`_b['^`a$}q[f^iwma
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eXpve7[�pve<am[-_ÆeX^i}<or_bg@wxwbpve7 @w-¨BnQpve,or[ /21 æ ( 4�ä ±iï�s@ab{7[�e�lXc�~�[-_�gih7_b  �B i °^ie,�$_b~ ��~X~$or_bg@wxwbpve7 @wc�l,wma�~�[ >-[-_bg7¥Xab{Xpvw¢pvcd],}vpv[fw�org@eXor[feGam_xpvo-pvaTyi¨
� � × � 8'8½ØX× � � ��� {;�d �Z®043^./(#&V$>:+,q043�&j3��V:+(#$g8�$N(#Cn3��O_c NS�æ ( 57(�Hw(�0v.R #HP0T�Y3��V:L$q* �E_7*L,q$N #H+H �
3^�7_#H+oc(�0�.R #HP0R04CE _7* �L*¬*t,�$> �H+HP3^�7_#Hh(���8 0�5%: 02 �02(#&g�Y"%.J*+:
$t NSQ3^��0r:�$��V(#&D,�$> �H+HP3^�O_�HQ3^H
:=<O(�,q04&@MJ�Y3��V:I[
� × ��� ,��çzky Ú {7[-gi_x[fc��7¨_yGs¦^ie«gi]Xabpvc�^i}M�7_x^�á¢pve7 'gih�^�æ ( {,^iw°±iï'or_bg@wbwxpve7 @w-¨\ªJ[-h½[-_b_xpve7 amg Ú ^`~,}q[
±�sQ^ie'gi]Xabpvc�^i}X�X_x^fá¢pße7 ${X^iw�^`a�}q[f^iwmaD£ yîeXg@e�gTpveGam[-_xeX^i}7[f�7 i[\or_bg@wbwbpße7 @w�1'h [fc�c�^iw
�7¨ £�sO�7¨¢�7sQ^ieX�J�7¨ ¯ 4Æ¨�zky5h [fc�c�^w�7¨ ï�s�ab{7[-_b[\^`_b[¢^`ak}q[f^iwma�eXpße7[JpveGam[-_xeX^i}7[f�7 i[
or_bg@wbwbpveX @w�^ieX�{7[feXor[is,^ieígi]Xabpvc�^i}��7_Æ^fá¢pveX  {,^iwJ[
	7^iorab}qy0eXpve7[�pveGam[-_xeX^i}�[f�7 i[�or_bg@wbwbpveX @w-¨Ú {7_x[-[� i~ ��~,~ or_bg@wxwbpve7 
g�o-o-l7_�pqh7ab{7[k i_b[-[fe�g�~Y}vl7[�æ " ],^`_xa gihXab{7[D�7_x^�á¢pve7 \{X^iwMorg@e7®X @l�g_x^`abpqg@e imi�i ¨^�¢g�á�[-ui[-_�~Gy$^°zD^`_b_xpv[-_�^`_x @lXcd[feGa�wxpvc�pv}v^`_�amgjh¦[fc�cÁ^\±�¨ ï\ab{7[�org@e7®, @l7_x^`abpqg@e
i�imiìor_b[f^`am[fw°eXpße7[î_b~ �B i~«or_bg@wbwxpve7 @w
],}vlXw�ab{X_b[-[� i~ ��~X~«or_xg@wbwbpve7 @wfs,á¢{Xpßox{íamgiab^i}ßw §f£'pve�gam[-_xeX^i}�or_bg@wbwbpveX @w$^ieX�3o-^ieXe7gia$gQo-o-l7_ pve�^ie3gi]Xabpvc�^i}B�X_x^fá¢pße7 ígihJæ ( ¨|jkg@eXwb[q�Gl7[feGab}qy�^`acdg@wmaJa5á�gÁ i~ ��~X~íor_bg@wxwbpve7 @wJcÁ^fyÛg�o-o-lX_f¨
��������� 	�
��������� � (���� ����������
`°e7[JpvwBam[fcd]Xam[f��amg�~�[f}vpq[-ui[�ab{X^`ak^iedgi]Xabpvc�^i},�7_x^fá
pve7 �gih�æ ( pßw�e7[for[fwbwb^`_xpß}qy org@c�]X_xpvwm[f��gihab{7_b[-[Je7[fwbam[f� am_xpv^ie7 @}q[fw�ab{,^`aB^`_b[�],^ipq_bá
pvwm[Dorg@eXor[fe<am_Æpvo`¨��¢g�á�[-ui[-_fs�ab{Xpvw�~�[f}vpv[-h,pvwMh½^i}ß}v^io-pqg@lXw-s^iwJpvwJwx{7g�á¢e|pve���pq @l7_b[fwJ£i±Á^ieX�í£��7¨
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W�W �IP ��� X 	��oLSR ��� � °��
\�[�~�[- @pveî~Gy�_b[-],_bg��,lXo-pve7 J^¢]X_bg�gih�h½_bg@c � nQpve-y�§���ab{X^`a /�1 æ *-, 4��#ï`¤Q¨�nQpve,or[knQpve7 i[-_X� nQpve-y�§`s
°^`_Idiï��î[
	7{Xpq~Ypqam[f�ã^ ïi£Wor_xg@wbwbpve7 W_b[forabpß}vpve7[f^`_0�7_x^�á¢pve7 !gih æ *-, s�pqa'h½g@}v}qg�á¢wÛab{X^`a|ïQ§ ê
/21 æ *-, 4kêãïi£�¨
� � �l� × �l+ � ��� ���2�'�?(-� ×���� ���'� ����� � /21 æ *-, 4 �#ï`¤Y[
� × ��� ,��¬zkyÛák^�y0gih�org@eGam_x^i�Xpßorabpqg@e�sY^iwxwblXcd[�ab{X^`a
ab{7[-_b[î[
	7pvwmabw
^�_b[forabpß}vpve7[f^`_J�7_Æ^fá¢pveX dgihæ *-, á¢pqab{íï`¤dor_xg@wbwbpve7 @wf¨�nQpveXor[\[f^iox{|[f�7 i[îor_bg@wbwbpße7 dorg@cd]X_xpvwb[fwDgih�h½g@l7_�ui[-_babpvor[fwfs7ab{7[îwblXcgih�_b[fwm]�g@eXwbpv~,pv}vpqabpv[fw�gih�[f^ioÆ{«ui[-_xam[
	|amgiab^i}vwL� ��ï`¤Q¨ Ú {7[-_b[-h½gi_b[isYab{X[�^fui[-_Æ^` i[ _x[fwm]�g@eXwbpq~,pß}vpqaTygih�[f^iox{¸ui[-_bam[
	|pvw �

�

"�,*-, ä £��7¨
�XlX_bab{7[-_xcdgi_x[is,[f^iox{¸ui[-_bam[
	|pßeíab{7[ �7_x^fá
pve7 �pvw¢_b[fwm]�g@eXwbpq~Y}q[hÏgi_�[
	7^iorab}qyà£��0[f�7 i[�or_bg@wbwbpße7 @w-¨ �7gi_îpvh�^Ûui[-_bam[
	�pvw\_b[fwm]�g@eXwbpq~Y}q[îh½gi_îcdgi_b[ ab{X^ie�£��Û[f�7 i[or_bg@wbwbpße7 @w-sUab{7[fe|_x[fcdg�uQpve7 'ab{7[�ui[-_xam[
	«h½_bg@cåab{X[ �7_Æ^fá¢pveX ÁyQpq[f}v�Xw
^'�7_Æ^fá¢pveX �gih�æ ( á¢pqab{hÏ[-ák[-_ ab{,^ie$±iï�[f�7 i[�or_bg@wbwbpveX @w-s�á
{Xpvox{�org@eGam_x^i�Xpßorabw /21 æ ( 4Bäë±iï�¨BnQpvc�pv}ß^`_x}qyisfpqhGab{7[��7_x^�á¢pve7 {X^iw°^Áui[-_xam[
	¸ab{X^`a°pvw\_b[fwm]�g@eXwxpq~,}q[�h½gi_°hÏ[-ák[-_°ab{X^ie�£��Ûor_xg@wbwbpve7 @wfsYab{7[fe¸~�yíab{7[d^fui[-_Æ^` @pve7 ^`_b @lXcd[feGa-s�ab{7[-_b[Ûc lXwma$~�[�^|ui[-_bam[
	!ab{X^`a pvwî_b[fwb]Ug@e,wbpq~,}q[dh½gi_ cdgi_b[�ab{X^ie!£���or_bg@wxwbpve7 @w-s}q[f^i�XpveX 3amgøab{7[�wx^icd[�org@e<am_Æ^i�Xpvorabpqg@e�¨ Ú {7[-_x[-hÏgi_b[is\[f^iox{ ui[-_bam[
	 pvw�_b[fwm]�g@eXwbpv~,}q[|h½gi_|£��or_bg@wbwbpße7 @w-¨ Ú {�lXw-sQ^ie<yÁ�X_x^fá¢pße7 �gih�æ *-, á¢pqab{Ûï`¤ or_xg@wbwbpve7 @wkorg@eGab^ipveXw�^ie�gi]Xabpvc�^i}U�7_x^�á¢pve7 gihMæ ( ¨n�ab^`_babpße7 0á¢pqab{�^ie�gi],abpvc�^i}��7_x^�á¢pve7 Ûgih�æ ( ák[�am_by¸amgí],}ß^ior[dab{7[dam[fe<ab{�ui[-_bam[
	�¨~\�[{X^fui[ aTákg0ox{7g@pßor[fw-¥Y[fpvab{7[-_
]Y}v^ior[�pqa
wblXox{«ab{X^`a\g@e7[$gih�ab{X[ {�lX}v}vwDgih�ab{7[�æ *-, �7_x^�á¢pve7 'pvw¢^org@e<ui[
	t��lX^i�7_xpv}ß^`am[-_x^i}¦gi_�ab{7[ �7_x^�á¢pve7 �org@cd]X_xpßwm[fw\gih�e7[fwmam[f�àam_xpß^ie7 @}q[fw
á¢pqab{¸^'ui[-_xam[
	¸pveab{7[dpveXe7[-_°am_xpß^ie7 @}q[i¨j9�e¸ab{7[d}v^`amam[-_$o-^iwm[is¦ab{X[d[f�7 i[dorg@eXe7[forabpve7 0ab{X[ am[feGab{�ui[-_bam[
	àamg0g@e7[gih�ab{7[dg@lXam[-_�am_xpv^ie7 @}q[ ui[-_babpvor[fw$c�lXwba°pße<am[-_xwb[foraî^ie�pveXe7[-_\am_xpv^ie7 @}v[ [f�X i[i¨ ª¢[fcdg�uQpve7 Ûab{7[pveXe7[-_
am_xpv^ie7 @}v[$ui[-_bam[
	¸ab{X^`a�pvw¢gi],]Ug@wxpqam[$ab{7[ pveGam[-_xwm[foram[f�¸[f�7 i[dor_b[f^`am[fw�^Û�7_x^�á¢pve7 Ágih�æ (ab{X^`aBh ^ipv}vw�ab{7[Jorg@e,or[fe<am_xpßo-pqaTy�org@eX�,pqabpqg@e�¨��¢[feXor[is�ab{7[¢}ß^`amam[-_��7_x^�á¢pve7 �á¢pß}v}GeXgiaB~�[�gi]Xabpvc�^i}Ä¨
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	|á¢{Xpqam[i¨me¢g�á org@lXe<a\ab{7[ eGl,c$~�[-_¢gih�_b[f��g�á¢{Xpvam[$^ieX�« i_b[-[fe�gá¢{Xpqam[�[f�7 i[Dor_bg@wbwbpveX @w-siwmab^`_babpve7 
á¢pqab{�ab{7[k i_b[-[fe�g�á¢{Xpvam[�[f�7 i[�or_bg@wbwxpve7 @w-¨ <�^iox{  i_b[-[fe g�á¢{Xpqam[[f�7 i[dc�l,wma\or_xg@wbw°pve<amgÛab{7[ ~,}vlX[$am_xpv^ieX @}q[i¥�c�lX}vabpq],}qyQpve7 d~�yíab{7_b[-[ yQpq[f}v�Xw\^Áamgiab^i}�gih�ab{7_b[-[ iá ��~X~«or_bg@wbwbpveX @w-¨�zky0ab{7[$æb}°]X_xpveXo-pv],}q[\ab{7[-_b[$^`_b[$ab{7_b[-[$ iá �� i~|or_bg@wbwxpve7 @w-¨ <�^iox{|~,}vl7[ui[-_bam[
	0{X^iwDab{7_b[-[�pveXo-pß�7[fe<ak_b[f��g�~Y}vl7[¢[f�X i[fw�ab{X^`aD],^`_babpqabpvg@e'ab{X[\ i_x[-[fe0am_xpv^ie7 @}v[\pveGamg ab{7_b[-[_b[- @pqg@eXw�1 wm[-[���pq @l7_x[0£^d 4Æ¨ Ú {7[�á¢{Xpqam[�ui[-_bam[
	øc�lXwba�~�[Ûpve�g@eX[�gih
ab{7[Û_b[- @pqg@eXwf¥�~�y�ab{7[zD^`_b_xpq[-_D^`_b @lXcd[feGaDab{7[-_b[°pvwD^`a�}q[f^iwmakg@e7[° iá ��_b~Ûor_bg@wbwbpße7 $]�[-_k~,}vl7[
ui[-_bam[
	U¨ Ú {7[\amgiab^i}�gihab{7[� i_b[-[fe�g�á
{Xpqam[î[f�7 i[�or_bg@wbwbpveX @w�wblXc�w�amg'eXpve7[i¨

1 ÈA254UÉ¿Ð�� � 9�� Ë�ÉÆÎ¿ÈÏÎ¿È½Ò56�Ò<H�Î:9UÐ�2�É¿Ð�Ð 6�Î¿É¿È½Ë<6=2QÍÏÐ
<�^ioÆ{í_b[f� g�á¢{Xpqam[°[f�7 i[îc lXwmaJor_bg@wxwJpveGamgd~Ugiab{Ûab{X[î i_b[-[feí^ieX�Û~Y}vl7[°am_xpv^ie7 @}v[fw-sQamgiab^i}vpve7 wbp)	0[f�7 i[ or_bg@wbwbpße7 @w-¨�zkyíab{7[�æ } ]X_xpßeXo-pq],}q[is7ab{X[-_b[�^`_b[�ab{7_b[-[�_bá ��_b 'or_bg@wbwbpveX @w¢^ieX�«ab{7_b[-[_bá�g�_b~íor_xg@wbwbpve7 @wf¨ Ú {Xpvwk @pqui[fw
^ieí^i�X�Xpqabpvg@eX^i}�§f£dor_bg@wbwxpve7 @w-¨zky~h¦[fcÁc�^D�7¨v§-¤ ab{7[-_b[\^`_b[°^`ak}q[f^iwbakwbpm	d^i�,�Xpqabpqg@eX^i},or_bg@wbwbpveX @w�gih�ab{7[
_bá �� i~ s<_b~ �B~Gáîs i~ ��~�á ^ieX�Û_b  �B i �aTy�]�[isXgih�á¢{XpvoÆ{0^`a¢}q[f^iwmaJab{X_b[-[î^`_b[î_bá �� i~íor_bg@wbwbpße7 @w-¨�\}qamgi i[-ab{7[-_fsUab{7[$e�lXc�~U[-_¢gihMá
{Xpqam[î^ieX�|_b  �� i Áor_bg@wxwbpve7 @w
pvw¢£ yq1 wb[-[ Ú ^`~,}q[w�C4Æ¨¢nQpveXor[

/21 æ ( 4 ä ±iï�sBab{7[0e�lXc�~U[-_ gihJ[f�7 i[0or_bg@wxwbpve7 @w pve3ab{7[Û�7_x^fá
pve7 ¸gih¢æ *-, á¢pqab{3ab{7[Ûá¢{Xpqam[ui[-_bam[
	ípveÛab{7[î~Y}vl7[°am_xpv^ie7 @}v[îpvw-sX±iï � £ yîä ïi± � ïQ§`¨
� � �l� × �l+ � �!� � /?1 æ *-, 4 �#ïQ§�[
� × ��� ,��çzky|áD^fy«gih�org@e<am_Æ^i�Xpvorabpqg@eà^iwbwbl,cd[$ab{X^`a /21 æ *-, 4�ä¬ïQ§`¨�z�y Ú {7[-gi_b[fc �7¨v§
�0ab{7[pveXe7[-_B{�lX}v}7c lXwma�~�[J^�org@e<ui[
	J��lX^i�7_xpß}v^`am[-_x^i}Ä¨MªJ[-]�[f^`aBab{7[¢^`_x @lXcd[feGa�h½_bg@c Ú {7[-gi_x[fc �7¨v§
��Xpvwm_x[- @^`_x�Xpve7  ab{7[�_bá ��~X~0^ieX�0 iá �B~X~0[f�7 i[$or_bg@wxwbpve7 @wj1½~�[fo-^ilXwm[�ab{X[-_b[$pvw�e7gd~Y}vl7[°am_xpv^ie�g @}q[z4Æ¨ Ú {XpvwM @pqui[fw�l,w�^iedpveXpqabpv^i}�org@lXeGa�gih�ïi± � ï�äë¯ y
[f�X i[Jor_bg@wbwbpveX @w-¨�h [-a�ab{7[�[feGabpq_b[�pveXe7[-_org@e<ui[
	J��lX^i�7_Æpv}v^`am[-_x^i}�~�[Jorg@}qg@l7_b[f� ~Y}vl7[j1 wm[-[���pq @lX_b[J£i¡ 4Æ¨S9Se,wbpv�7[kab{7[-��lX^i�7_xpß}v^`am[-_x^i}�ab{7[-_b[á¢pv}v}�~�[�g@eX['~X~ ��~X~�or_bg@wbwxpve7  1½ab{X['�Xpv^` ig@e,^i}vwI4Æ¨q�Xl7_xab{7[-_xcdgi_b[is�wbpßeXor[�ab{7[��GlX^i�X_xpv}v^`am[-_x^i}pvw e7[fpqab{7[-_ org@eXor[feGam_xpvo�á¢pqab{3ab{7[Û_b[f�!am_xpv^ie7 @}v['e7gi_ ab{7[Û i_b[-[fe!am_xpv^ieX @}q[is�ab{7[-_b[�á¢pv}v}�~�[�^c�pveXpßc�lXc gih¢aTákg¸_x~ ��~X~�[f�X i[�or_bg@wxwbpve7 @w ^ieX��a5á�gà i~ �B~X~�[f�7 i[Ûor_bg@wbwxpve7 @w-¨¸n7lXc�c�pveX ab{7[�[f�7 i[ or_bg@wbwbpveX @wDy�pq[f}ß�XwJ¯ y � ¯îäëïi£ �#ïQ§`¨
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�

6 Ë07�Í½Ð � 9�� 6=6�Ð�É$Ñ�ÉÆÒ5? ?ÆÈA6=2íÑ�Ò54=67Î
� � �l� × �l+ � �!� � /?1 æ *-, 4Bäëïi£A[
� × ��� ,�� nQpße7 i[-_q� wk_b[forabpv}vpße7[f^`_��7_x^fá
pve7  gihMæ *-, á
pqab{0ïi£ [f�7 i[îor_bg@wbwbpße7 @wD� nQpve-y�§�� pvwk[
	7{Xpq~ gpqam[f��pße ��°^`_IdiïXs�]¦¨�§
�<£¬��sB^ieX�3{7[feXor[ /?1 æ *-, 4 êìïi£�¨«z�y Ú {X[-gi_b[fc �7¨v§f¯ /�1 æ *-, 4 	ìïi£�¨Ú {7[�_b[fwxlX}qaDhÏg@}ß}qg�á¢wf¨

�\e$[-ui[fe wmam_bg@eX i[-_�wbab^`am[fcd[fe<a�o-^ie�~�[�c�^i�7[i¨�a@l,wma�^iwMpve�ab{7[�o-^iwm[kgih,æ ( s�ab{X[�g@l7am[-_�aTákg{Gl,}v}vwJgih�^ie«gi],abpvc�^i}�_b[forabpv}vpveX[f^`_
�7_x^�á¢pve7 'gih�æ *-, c lXwma
~U[ am_xpv^ieX @}q[fw-¨ Ú {7[fwm[ ]X_bgi]�[-_babpq[fworg@lX}v�«~�[�lXwm[-h lX}Äs@ml,wma\^iw°pve«ab{7[ o-^iwm[ gih�æ *-, s�h½gi_\�X[-am[-_xc�pveXpße7 �ab{7[ _b[forabpv}vpße7[f^`_\or_xg@wbwbpve7 eGl,c$~�[-_�gih�æ *�* ¨Ú {7[-gi_x[fc �7¨v§fïd[feX^`~Y}q[fwJlXw�amg'pvcd]X_bg�ui[�ab{7[î}qg�á�[-_
~Ug@l,eX�ÛpveÛ[q�Gl,^`abpqg@eXw 1�§ 4�^ieX� 1Ä± 4Æ¨
� � þ�ÿ�� $!óDõ0ó�ú`ù��ëõ�� �dô	� õ|÷øòøöøþ
°pqui[fe /21 æ�
 4�h½gi_°^Á®A	Q[f��,sUg@e7[ o-^ie¸�X[-_xpqui[�}vg�ák[-_\~�g@lXe,�Xw�h½gi_°^i}ß} /21 æÁè�4Æs�é ���Y¨
�\eGyorg@cd],}q[-am[\wbl7~X i_Æ^`],{ gih�� ui[-_babpvor[fwk�7_x^fá
e�h½_bg@cì^$_b[forabpv}vpveX[f^`_B�7_x^fá
pve7 îgih�æ è á¢pß}v}QpveXo-}vlX�X[^`ak}v[f^iwma /?1 æ�
 4�or_bg@wbwxpve7 @w-¨ Ú {7[-_x[
^`_b[ N è 
 O org@c�],}q[-am[°wbl7~X i_x^`]Y{XwBgih¦wbp >-[��Y¨ <�^ioÆ{�or_xg@wbwbpve7 org@eXwbpvwbabw�gihMh½g@l7_Dui[-_babpvor[fwJ^ieX��[f^ioÆ{0á¢pv}v}Y~�[\pßeXo-}vlX�7[f�'pveÛ^i}v}Ugiab{7[-_Jwbl7~, i_x^`],{XwDorg@eGab^ipveXpve7 ab{7[Áwb^ic�[�hÏg@lX_îui[-_babpvor[fw-¨ Ú {7['eGlXc�~�[-_�gih�wblXox{3wbl7~X i_Æ^`],{Xw°ab{X^`a wb{X^`_b[dh½g@l7_î @pqui[fe�ui[-_ gabpvor[fwJpvw N è�
 �
 
 � O ¨b°l7yt��°l7y7ï`¤#��sXª¢pvoÆ{<am[-_
^ieX� Ú {7g@c�^iwxwm[fep� ª Ú ¡ y¬��sX^ieX�|n7ox{7[fpveX[-_xc�^ie0^ieX�
\Ìpß}qhX� nl\ë¡���� [f^ioÆ{|lXwb[�ab{Xpvw�^`_b @lXc�[fe<aJamg'wb{7g�á ab{X^`a

/21 æ�èx4
	 /21 æ�
 4�� é ����� � é � �� � ��� v 1��C4

nQoÆ{7[fpve7[-_xcÁ^ie0^ieX��\ pv}qhX� n�\ ¡����Mwb{7g�á ab{X^`aJab{Xpvw�o-^ie|~�[�_b[f^`_b_x^ie7 i[f�íamg� i[-a
/�1 æ�èx4N è �PO 	 /21 æ�
 4N 
 � O v 1Ä¯ 4
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gw−bb
bw−bb

2: rw−bb
gw−bb

1

2

1 ÈA2<4�É¿Ð�� & 9 � Ð C�Í Ë�Ñ�Ð 7�ÍA4UÐ�Î¿É¿È½Ë<6=2QÍÏÐ FîÈÏÎ 9 7UÍA4�Ð��84�Ë<;UÉ¿È½Í½ËGÎrÐ�ÉrË�Í
Ú {�lXw-s`g@e7[�gi~Xab^ipveXwM^¢ i[feX[-_x^i}Q}qg�ák[-_�~Ug@l,eX��h½gi_ /�1 æÁè 4¦h½_bg@c ^ieGyîâQe7g�á
e /�1 æ�
 4Æ¨BnQpveXor[

/21 æ *-, 4�ä ïi£�^ieX� N *-,� O äë£Q§-¤Qs,g@e7[î i[-abw� é 	 §-¤ � /�1 æ�èx4N è ��O 	 ïi££Q§-¤�� ¤�v £i¡i¯i£Dv 1Äï 4
Ú {Xpßw _x^ipvwm[fwdab{X[í}qg�ák[-_Á~�g@lXeX�!h½gi_ /�1 æ *�* 4�amg!¡^d�¨�\�[¸org@e�m[forabl7_b[ /21 æ *�* 4'ä�§-¤@£�¨nQpveXor[îor_xg@wbwbpve7 �e�lXc�~�[-_xwJ^`_b[$pße<am[- i[-_xwfs,[f^iox{¸}qg�á�[-_
~Ug@l,eX�0o-^ieí~�[$wb}ßpq @{<ab}vy'pveXor_x[f^iwm[f�0~�yab^`â�pße7 �pqabwJor[fpv}ßpve7 7¨ Ú {�lXw-s

/�1 æ�èx4 	�� /�1 æ�
 4�� é � ��� � é � �� � � ��� v 1 y^4

9Sh�g@e7[�wm[-abw �«ä¬é � §`s¦[q�Gl,^`abpqg@e�1 y^4\ @pqui[fwî^Û_x[fo-l7_xwbpqui[d�7[-®YeXpqabpqg@e«á¢{7g@wm[d_x[fo-l7_xwbpqui[or[fpv}vpveX @wJ]X_bg�u�pß�7[�^ieàpvcd],_bg�ui[f�à}qg�á�[-_°~�g@lXeX�|hÏgi_ /21 æÁè�4Æ¨c�7gi_�[
	7^icd],}q[is�g@e7[ ®,eX�Xw¢ab{X^`a-s
/21 æ � ,�, 4 	#±Q§f¯i±i¯iïi¡ y`¯�¨ Ú {Xpvw�}q[f^i�,w�amgÁ^d i[fe7[-_Æ^i}¦}qg�ák[-_¢~�g@lXe,�'gih

}vpvcèA@�B /21 æ è 4N è �PO 	 ±Q§f¯i±i¯iïi¡ y`¯N � ,�,� O ä ±Q§f¯i±i¯iïi¡ y`¯§-¤@¯`¤�y`±i¡i¡`¤i¤ � ¤�v ±`¤i¤7§bv 1!d 4

�\w�é¸pveXor_b[f^iwb[fw-sGab{X[\}vpßc�pqa�org@eGui[-_b i[fw-¨S\ {7[fe7[-ui[-_ /?1 æ 

	 4Bpßw��Xpßwborg�ui[-_b[f��h½gi_k^ e7[-á��  sg@e7[$o-^ie0®YeX�0^ieípvcd],_bg�ui[f�í}vg�ák[-_¢~�g@lXeX��h½gi_¢^d i[fe7[-_x^i} /21 æ�è 4ÆsXé	� � Ï¨jkg@eXwb[q�Gl7[feGab}qyis /?1 æ�è�4�o-^ieí~�[�~�g@lXeX�Ûh½_bg@c9~�[f}qg�á ~Gy0lXwbpße7  ab{7[îam[fox{,eXpf��l7[$�7[fwbor_Æpq~�[{7[-_b[�^ieX��h½_bg@c9^`~�g�ui[�~�yÁab{7[î�7_Æ^fá¢pveX  �7[fwxor_xpq~�[f�Á~�y'zk_bgQ�Xwmâ�yis7Z°l7_bgQox{7[-_fs7^ieX�`°[-ab{Xe7[-_pve � zDZD°¤i¤�� amg'^iox{Xpq[-ui[�ab{7[�h½g@}v}qg�á
pve7 d}qg�ák[-_
^ie,�0l7]X]�[-_�~�g@lXeX�Xw-�
¤�v ±`¤i¤7§ � ±Q§f¯i±i¯iïi¡ y`¯§-¤@¯`¤�y`±i¡i¡`¤i¤ ê }ßpvcè;@ B /�1 æ�èx4N è ��O ê ï��<ï y§fï^d���d � ¤�v ±^di±^dqv 1Ä¡ 4
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� � õ|òøù �`÷øþDú�õ|ò
�cHIG � X5R�R�LfPmZ T�P�� KEX ZYX5R�L�� �
R��
Ú {7[	�,^fuig@l7_°gihB®YeX�Xpve7 dab{X[ or_bg@wxwbpve7 �eGlXc�~�[-_¢gih�^Á i_x^`],{�sU],^`_babpßo-lX}v^`_x}qyÛpve¸^Á_x[forabpv}vpve7[f^`_�7_x^�á¢pve7 7s�pßwdwbpvc�pv}ß^`_�amg�ab{X^`aÁgih
�7[-am[-_xcÁpveXpve7 ¸]X_bgi]�[-_babpv[fw�gih°}vpveX[�^`_b_Æ^ie7 i[fcd[feGabw�pveWab{7[],}v^ie7[i¥�ab{Xpvw�^`_b[f^|pvw°á�[f}ß}�â�e7g�á¢e�amgí~�[d�7[f}vpßo-^`am[�^ieX���Xp|{'o-lX}qa-¨ Ú {7[-_b[-h½gi_b[is¦g@e7[Á[
	�]�[forabwpvcd]X_xg�ui[fcd[feGabwBamg�g�o-o-l7_�^`a�^îwb}vg�á#_Æ^`am[¢^ieX��wm]�[fo-pq®Yo�pveXwmab^ieXor[fw�gih�ab{7[J]X_bgi~Y}q[fc¬hÏgi_kwbc�^i}v} i_x^`],{XwJamg�~�[°{,^`_x��s7ab{7g@l7 @{|pve<am[-_x[fwmabpve7 7¨�\e|^`]X]X_xg@^iox{íab{,^`a¢{X^iwJ],_bg�ui[f�Q�GlXpvam[îlXwm[-h lX}�pvw�amgÁo-^`ab^i}vgi @l7[ ^i}ß}�pve7[q��lXpqu`^i}q[fe<a��7_Æ^fá�gpve7 @w'gihî^� @pvui[feã i_Æ^`],{�¨�\ pqab{ÌwblXoÆ{ã^Wo-^`ab^i}qgi @l7[àg@e7[ào-^ie �7[-am[-_xc�pße7[«c�^ieGy wm]�[fo-pq®,o]X_bgi]�[-_babpq[fwDgih�wbcÁ^i}v}� i_x^`],{Xwf¥Xwm[-[isXh½gi_¢[
	7^icd],}q[isk��k�°¡`¤Xs-� Ú ¡iï�sY�
�m�î¤7§
��¨f9SeÛ],^`_xabpvo-lX}v^`_fsamg�®,eX�3ab{7[íor_bg@wbwxpve7 àeGlXc�~�[-_ gi_�_b[forabpv}vpße7[f^`_ or_xg@wbwbpve7 �e�lXc�~U[-_ gih\æ�è�^ieX�øæ~��	 èYs�g@e7[o-^ie'^i�Xgi]Xa�^�~X_xl7am[ g�h½gi_xor[\org@cd],l7ab^`abpqg@e,^i},^`]X]X_xg@^iox{�amg$®,e,��[
	7^iora�u`^i}vl7[fw�gih¦ab{7[
or_xg@wbwbpve7 eGl,c$~�[-_Jh½gi_
wbcÁ^i}v}� i_x^`],{Xwf¨�nQl,ox{í^ie¸^`]X]X_bg@^ioÆ{|pvw¢o-l7_b_b[feGab}qyÛlXeX�7[-_báD^fyÛh½gi_
�7[-am[-_Æc�pveXpveX 
/21 æ è 4�~�yd�¢]X]Y}q[- @^`am[is7jDgGgiâUsGZ°^iwb{�sQ^ieX�'Z
[f^ieh� Z\[f^i¤i¤���s�á¢{7[-_b[
e7giaBg@eX}qy á¢pß}v}Qab{7[-ydpveX�7[ g]�[feX�7[feGab}qydorg@e7®X_xc)ab{X^`a /�1 æ *-, 4�äëïi£�s7~,l7a�ab{7[-yÁá¢pß}v}X�7[-am[-_xcÁpve7[\[
	Q^iora�u`^i}vl7[fw�gih /�1 æÁè 4hÏgi_¢giab{7[-_¢u`^i}vl7[fwDgih�é 	 §i§î^iwJá�[f}v}�¨

9�eàh½^iora-sMá¢{7[fe¸[f^iox{!e7[-á u`^i}vl7[ gih /21 æ�èx4\pvw°h½g@lXeX��s�ab{7[�}vg�ák[-_î~�g@lXeX�Xw°pve¸[q��lX^`abpqg@e
1Ä± 4
^ieX�¸[q�GlX^`abpvg@eA1 y^4¢á¢pß}v} pvc�]X_bg�ui[ ~�yíák^�y|gihBab{X[ am[foÆ{XeXpf��l7[  @pqui[feàpve�n�[forabpqg@e�¯�¨c�7gi_[
	Q^ic�],}q[isDá�[¸{X^fui[¸wm[-[feãab{X^`a /21 æ *�* 4 	 ¡^d�¨ Ú {7[-_b[í[
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