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ñ.æXØAêoÿ��Zè_çEâ�è(æCã]éEÛ(â�Ü�Û^ØAêYëGâZÛ(ä æ�ådÜ�êEçEæXè(Ú�Ü�ÿYâZãNâZêYëGâ�ÚEã=ãNæ�çEâZåAæXïZæCãNæXêEæ
è(æCã]éEÛ(â�Ü�ãNâZêYëGæ���æCÚEÛGÜ1ÚEç½ù ú�Ý1ü%î�ñ]Þ£ò5Ü1óCâ ô"õXö�÷Aø£Ú�ëGØAåAØAþ�Ü�æ¤ã���ëGæoçEæ¤æ�êEçEâ�ÚEã
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Ci = ag × am + al × am + (M ax{L · n, 0}) × dl × dm � Ý6ð����

Ci � ísæCÛ.çEæuÿ��ZÛ+ë(ØAï�â�Þ
ag � ísæ�â���ïZØAâZêYëGâ^Ù�åAæCé�Ü1å	çEâ^åAÚEþ^Ü�ã]éEØAâZêYëGâ�Þ

l � ísæ�â���ïZØAâZêYëGâZèjÜ�ã]éEØAâZêYëGâ^â£çEØ��xÚEè(æNä�Ü�ÛGÜNÜ��xæ�êYëGâ^çEâ£åAÚEþCÞ
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Ñ�ÝGÕ�Ð3Ð/Ø�Ñ�Ó�Ö

æ ÚVç�åGÐ�Ñ�èGÖ éuê�ëNØDìZíGîDÜGäDÚsÑ~ÝGØ�ÝGØDß/ØDÜGÔGÕ�ß¦ß�Õ�á{ÒGÐ/Ø�Ñ�ÝGÕ�ß§ØDá�Ø�ß�Ï�ÚVÓVÕwÝuØ�ß/ØDÜGÔGÕ�Ñ�ÜGÚVá
Ñ�ÝGÕÑ�âuÓVÚVä�Ñ�ÝGÕ
Ñ�Ï�Ð/Ñ�ï�ÞDß>ÝKÑ�Ñ�ß�ß/ÚVß�Ï�îDÜGäDÚsÑ�ÝGÕ�ä�Õ�á�âGåuÏ�Ñ�ÝGÕ�ÐDÖ

ð�ñyò'ñ�óô�õ�ör÷GøtùZúûö~ùKüNý)õ�þ8ÿ������
× á�ÕZÝGØ�ÓVÕ ÝGØ�ÚVÓVåGá�ÚVÜKÑ���ã�Õ ÝGØ��
	������� ������Þ�âGÐ/Õ�ï�Ñ�ï�ØDÓVá�ØDÜ�Ï�Ø�Õ á
Ñ�ÚVß

åuÏ�ÚVÓVÚ���Ñ�ÝGÕ�ØDá£äDÕ�á�âGåuÏ�Ñ���ã�Õ�ç�Ð��;ÛKä�ÑNÖ���ØDß/ß�Ø
á�ÕNÝGØDÓVÕ���Ñ�ÓVå ��Ø�á�ìZåKÑ�ÓVìZåGØDÐ{â'Õ�Ü�Ï�Õ
Þ{äDÕ�á�â�Õ�ß�Ï�Ñ�â�Õ�Ð>Ï�Ð/îDßcä�Õ�á�â'Õ�ÜGØDÜZÏ�ØDßDêûÑ�á�ÒGÚVØDÜ�Ï�Ø��'ÝGÚ�Ù!åuß�Ñ
Ø{Ø�ß/â'ØDäDåGÓsÑ�ÐDÖ"! ß/ß�Ñ�ßcÏ/Ð/îDß
äDÕ�á�â�Õ�ÜGØDÜ�Ï�ØDß�ß�ã�Õ�Ñ�ÝGÚ�Ï/Ú�ï�Ñ�ß>Ø	ÝuØDÏ/Ø�Ð�á�ÚVÜKÑ�á Õ�Ñ�ß/â'ØDä�Ï�Õ�ÛKÜKÑ�Ó�ÝKÑ�ÚVÓVåGá�ÚVÜKÑ���ã�Õ
Ø�ÝKÑ
äDÕ�Ð3ÝGØ§åGá ÝGØ�Ï�ØDÐ/á�ÚVÜKÑ�ÝGÕ�â'Õ�Ü�Ï�Õ�ÜGÑ�ä�ØDÜKÑ�Õ�å�ÝKÑ�ß/åGâ'ØDÐ�Ù$#VäDÚVØ§ÝGØ�åGá ÝGØ�Ï�ØDÐ/á�ÚVÜKÑ�ÝGÕ
â'Õ�Ó�#Vç�Õ�ÜGÕ�âGÓsÑ�ÜGÕ�äDÕ�Ü�Ï�ÚVÝGÕ�ÜGØDÓsÑNÖ

% Ñ�Ð�Ñ
ìZåGØ{ß/Ø'&�Ñ
â�Õ�ß/ß�#�ï�ØDÓ#Õ�ä(��ÓVäDåGÓVÕ�ÝGÕ�ß*)�ÜGç�åGÓVÕ�ß�ÝGØ{Ð/Ø,+KØ.-Gã�Õ�ÝGØ�Ù!Õ�Ð�á
Ñ
Ø�Û�/
äDÚVØDÜZÏ/Ø	Ø	ç�ØDÐ�Ñ�Ð�ÚVÜ�Ï�ØDÜGß/ÚVÝKÑ�ÝGØDß�ÝGØ	ÚVÓVåGá�ÚVÜKÑ���ã�Õ10!ÓVå �	ÝGÚ�Ù!åGß�Ñ�28Ø	Ð/Ø,+KØ.-uÕ�ß30!ÓVå �	ØDß/â'ØDä./
åGÓsÑ�Ð42>Ð/Ø�Ñ�ÓVÚVß�Ï�Ñ�ß(�'Þ{ÜGØDäDØ�ß/ß���Ð�ÚVÕ~åuÏ�ÚVÓVÚ���Ñ�ÐcåGá�Ñ�Ð/ØDâGÐ/ØDß/ØDÜZÏ�Ñ���ã�Õ~ß/ÚVá�âGÓVØDßcØ�äDÕ�á�âKÑ�ä�Ï�Ñ
ÝGÕ5)�Üuç�åGÓVÕwÝGØ�ÚVÜGäDÓVÚVÜKÑ���ã�ÕwÝKÑ~ß�åGâ�ØDÐ�Ù$#VäDÚVØ�ØDá�ìNåGØDß�Ï�ã�ÕGÖ % Ñ�Ð�Ñ~ÚVÓVåGá�ÚVÜKÑ�Ð¦åGá
ÑwÑ�ÜuÚ6/
á
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Ñ�ÜGÚVá
Ñ�ÝuÕ�ÐDÖ
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O�P.Q P.RCS TVU.WYX4P[Z.\^]�U.RCU`_Ga�S b[U.WYX4Pdc.\ eEc

f�g�h i�j�kmlEh�n�l�oqprkmp�s lEj�pLs l5t
u v�wDx1y�pDs l{zVlE|}i�y j�g�~(i�s p5�rg�k�i���lEk�i�n�|�iE���Ez
s l�zV��i{lE�D��i��(��p��

I = Iamb + Id if + Iespec

p�h�s l��

Iamb = IAramb

Id if = ILrd if (
→

vL ·
→

vn)

Iespec = ILrespec(
→

vr ef ·
→

vo bs)
s

zVlEh s p �

Iamb � � h�n�lEh zVg�s�i�s l�s�i{j�� ��i�k�� g�lEhDnVl�s�i{zV� y�lE|Y�$��~Eg�l��
IA � � h�n�lEh zVg�s�i�s l���j�p���i�j�s�i{j�� ��i�k�� g�lEhDnVl��

ramb � � pDlE��~Eg�lEh�n�l�s l}|Vl,��lE~EnVg>��g�s i�s l�i�k3��g�l(h�n�l}s�i{z�� y<l(|��$��~Eg�l��

Id if � � h�n�lEh zVg�s�i�s l�s�i{j�� �}s g>�$� z�i��
IL � � h�n�lEh zVg�s�i�s l�s�i3��p�h�n�l�s l}j�� ���

rd if � � pDlE��~Eg�lEh�n�l�s l}|Vl,��lE~EnVg>��g�s i�s l�s g>��� z4i{s�i{zV� y�lE|Y����~Eg�l��
→

vL � � l,n�p�|[h p�|Vk�i�j�g��(i�s p�i�y<p�h�n4i�h�s pmy�i�|�imi3�$p�hDnVl�s l�j�� ���
→

vn � � l,n�p�|[s�imzV� y�lE|��$��~Eg�l��

Iespec � � h�n�lEh zVg�s�i�s l�s�i{j�� �}l(zVy<l(~E� jAi�|E�
IL � � h�n�lEh zVg�s�i�s l�s�i3��p�h�n�l�s l}j�� ���

respec � � pDlE��~Eg�lEh�n�l�s l}|Vl,��lE~EnVg>��g�s i�s l�lEzVy�lE~E� jAi�|[s�i{zV� y�lE|Y�$��~Eg�l��
→

vr ef � � l,n�p�|[h p�|Vk�i�j�g��(i�s p�i�y<p�h�n4i�h�s pmy�i�|�imi{s g�|VlE�(��pms l}|Vl,��l.����p �
→

vo bs � � l,n�p�|[h p�|Vk�i�j�g��(i�s p�i�y<p�h�n4i�h�s pmy�i�|�imi{s g�|VlE�(��pms pmp�� z�lE|���i�s p�|E�
s � � ��y�pDlEhDn�l}lEz�y<l(~E� jAi�|E�

� f�g���� |�i���� �¡kmp�zYn�|�i�p�|VlEz�� j>n�i�s p¢s�i¢i�y j�g�~(i��(��p�s l(zYn�l£kmpDs lEj�p¤��g�k�i�¥
��l(k¦s�i�f§g���� |�im��� ¨�i�©`��n�g>j�g��Bi�h s p�h p�|Yk�i�g�zMi�y |Vp(��g�k�i�s�i�z3ª«f§g���� |Vi���� ¨��<©4�"¬Mz|Vl.¥
zV� j>n4i�s p�z{p���n�g�s p�z{y�i�|�i1lEzYn�lLk{p�s lEj�p^s lrg�j�� kmg�h�i��(��p^y<p�s lEk®zVlE|3~(p�h zVg�s l(|Vi�s p�z
z�i�n�g�zY�«i�n�¯�|Vg�p�zEo
|Vl,�$p�|Y�(i�h s p¢h p�z�z�i�g�s��(gAi¡s l°�D� l£k�i�y�i�z±s l£h p�|Yk�i�g�z±i�y |Vp(��g�k�iB¥
s p�z*y<p�s lEk²zVlE|M��n�g�j�g��(i�s p�zMy�i�|Viri�y�j�g�~Bi��E³�lEzMs l�n��E~Eh g�~(i�zMs l�z�p�k�� |Vl(i�kmlEh�n�p±l(k
g�k�i���lEh zM´�µ3�
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¶�·.¸ ·.¹Cº »V¼.½Y¾4·[¿.À^Á�¼.¹C¼`ÂGÃ�º Ä[¼.½Y¾4·dÅ.À Æ,¿

Ç§È�É�Ê Ë�ÌÎÍ�Ï Ð�ÑdÒÔÓ�Ì�É�ÕEÓ×ÖVØ�Ó�Ù ËVÕ(Ì�Ú�ÌÎÕEÓ×ÕEÖYÛ�È�Ü�ØÞÝ
ß�à�á�âHËYÕ(ã Ú ÕEËVÈ�ä(Ì�Ú�ÌÎå�ÕEÜAÌçæ$ÕEËVËVÌ�è
ÓmÕEã�Û4Ì�Ï

é Ê�Û�È�Ü�È�ä(Ì�ê(ë�ØdÚ ØdÓmØDÚ ÕEÜ�ØdÚ ÕÝ
ß�à�á�â}å<Ø�ÖVÖVÈ�Ù È�Ü�È>Û4Ì[ËVÕEÖVÊ Ü>Û4Ì�Ú Ø�Ö�Ú Õ
É�Ë�Ì�ã Ú Õ
Ì�å<ÕEÜAØ
Û�ËYÈ�Ú È�ÓmÕ(ã ÖVÈ�Ø�ã�Ì�Ü«ìGÌ�å ËYØ(í È�ÓmÌ�ã Ú Ø£îEØ�ÓïÙ�Ì�ÖVÛ�Ì�ã�Û�ÕmÕ,ð�îBñ�îEÈAÌ£Ì5È�Ü�Ê ÓmÈ�ã�Ì�ê(ë�Ø£È�ã îEÈ�Ú ÕEã�Û�Õ
ÖVØ�Ù ËVÕ°ÖVÊ å�ÕEËYæ$ò�îEÈ�ÕEÖrîEÊ ËYó�Ì�ÖEÏ[ô�Õ1Ì�îEËVÕEÖVîEÈ�Ú Ø�Ö±Ú Õ1Ú Õ,Û4Ì�Ü�õ ÕEÖrîEØ�ÓmØ¤ÖVÈ�Ü�õDÊ Õ,Û4Ì�Ö±Õ1îEØ�ã�è
Û�Ø�ËVã Ø�ÖEì`Ø�Ö5ËYÕEÖ�Ê Ü>Û4Ì�Ú Ø�ÖLØ�Ù�Û�È�Ú Ø�ÖLå<Õ(ËYÚ ÕEÓöÊ Óöå�Ø�Ê îEØçÚ ØçÌ�ÖVå�ÕEî,Û�ØçÌ�ËYÛVÈ>ð�î(ÈAÌ�Ü*îEØ�è
Ó�Ê ÓmÕEãDÛVÕ�ÕEã îEØ�ã�Û�Ë�Ì�Ú Ø±ã�Ì�ÖÈ�Ó�Ì�É�Õ(ã ÖÉ�ÕEË�Ì�Ú�Ì�ÖMå<Ø�ËîEØ�Ómå Ê�Û�Ì�Ú Ø�ËîEØ�ÓmØ�ÓmØ�ÖYÛ�Ë�Ì±Ì
Ç§È�É�Ê Ë�Ì{Í�Ï ÷

Ç�È�É�Ê Ë�Ì{Í Ï ÷�Ñ�ô�Ø�Ó�Ù ËVÕ(Ì�ÓmÕEã�Û�Ø°Ý
ß�à�á�âLîEØ�Ó¦Ì�Ú È�ê(ë�Ø�Ú�Õ�îEØ�ã�Û�Ø�ËYã Ø Ï

ø�ù�ú�ù>û
ü^ý�þ�ÿ�ý��rÿ��������

	dÕEîEÕEã�Û�ÕEÓmÕ(ã�ÛVÕ�ì�Ì1îEØ�Ómå Ê�Û4Ì�ê(ë�Ø^É�Ë�ñ�ð�îBÌ£Û�ÕEÓïæ$ÕEÈ>Û�Ø1Ê Ó®É�Ë�Ì�ã Ú Õ±å ËVØ�É�ËVÕEÖ�ÖVØ
ã�Ì^Ì�ã È�Ó�Ì�êBë�Ø^ÛVËVÈ�Ú È�ÓmÕEã ÖVÈ�Ø�ã�Ì�Ü«Ï�
 Ï�}Ï�� Ø�ËVËYÕBÌ������������ �����dÌ�ð�ËVÓ�Ì! �Ê ÕLÕ.í�È�ÖYÛ�ÕEÓ
ó�Ì�ãDÛ�Ì�É�Õ(ã ÖdÕEÓ Ì�ã È�Ó�Ì�ËdÕEÓ"�$#ÞÌ�ØmÈ�ãDó$%EÖÚ Õ�&�#�ì�îEØ�ÓmØ�ì�å�Ø�ËdÕ.í ÕEÓmå Ü�Ø�Ñ�ËVÕ(Ì�Ü�È�ÖVÓmØ ì
È�Ü�Ê ÓmÈ�ã�Ì�ê(ë�Ø¤Õ°Õ,æ�Õ(È>ÛVØ�Ö±Ú Õ°ÖVØ�Ó�Ù ËVÕ(Ì�ÓmÕEã�Û�Ø¢î(Ø�Ómå Ü�Õ.í�Ø�ÖEì
æ«ñ�î(È�ÜdÓmØBó�È>ÓmÕ(ã�Û4Ì�ê(ë�Ø¢Ú Õ
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CED�FHGJILKMGNI0GJOQP0RTSQGVU�W$OQILK�PXGJY[ZLI0GNK�P\CJGJY�K�PJ]_^a`cbJFdSQecP0P0RQf_bhgji�CJec`kK�lQ`cecCEK�I
ZLG�m�ZLOQILK�PnCJR�FHlQ`cG�mQK�P�KolpGJI0P0R$Y�K�W�GJYQPqZ0I0ecSQecFHGJYQPLecR�Y�K�ecPJ]r^aP0PLecFofrbHI0GJCJR$FHGJYQS�iEs$GJ`
KtOuZLec`cecvEK�wEx�RyS�KyCJR�FHlQOuZ4K�wEx�RHW$I0i�U�CEKHz�{|l�K�ILKtCJI0e}K�I~ZLR�S�KHKHK�YQecF_K�wEx�RQfQR�Ool)GJ`cR
FHGJYQR$P�K�P=l)GJI0P0R$Y�K�W$GJYQP=��OQG�l)R�P0PLOQGJFNZ0G�m�ZLOQI0K�P=ecY[ZLGJI0GJP0P4K�Y[ZLGJPE]>�~R$Y[ZLOQSQRQfEG�mQecP3ZLGJF
s�i�I0e}K�P�I0K�vJ��GEP�l�K�ILK���OQGHK�YuecF_K�wJ��GEPagjGJe�Z4K�Pq��F_x�R�Y�x�R�P0G��LK�F�PLOQ�QP3ZLe�Z0OQ�cS�K�P�lpR$I
ecF_K�W$GJYQP�W�GEI0K�S�K�P�l)R�IaCER�FHlQOuZ4K�SQR$IJ]��K�ILK�R�P�K�YuecF_K�SQR$I3GJPaZLILK�SQecCJecR$Y�K�ecPEf)btF_K�ecP
g�i�CJec`�ZLILK���K�`c��K�IAGJF���{�SQR_��OQGqGJF"z${�]Q^�P0ecFHlQ`cecCJecS�K�SQGqecYQGJI0GJY[ZLGnK�R�PASQGJPLGJYQ�QR�P
��{�f=R$YQSQG�K�l)GJY�K�P�K�`cW$OQYuP�l)R$OQCJR�P�W$GJP3ZLR$P�ec`cOQP3ZLILK�SQR$PnCER�F�OQF_K�CEK�YQG�Z4K�lpR�SQGJF
P0OQW$GJI0ecI;s�ecS�KyGqGJFHR�w�x�RQfQbqSQe�gj��CEec`�SQGnK�`cCEK�YQwEK�I6F_K�YQecluOQ`}K�YQSQRHFHR�SQGJ`cR$P�z�{t]

� bJCEYQecCEK�PaSQGnF_K�lpGEK�FHGJY[ZLR$PAgjR$I0K�F"ecY[ZLI0R�SQOQvJecS�K�P�Y�K_CJR$FHlQOuZLK�wEx�R_W$ILi>U�CEK
Y�KtZLGJP0GqSQGqSQR$OuZ0R$ILK�SQRHSQGn�6])�;K�ZLF�OQ`c`�GEF����$���u]p��`cGqSQGJPLGJY[s[R�`�s[GJOoOQF FHb�ZLR�SQRQf
C4��K�F_K�SQR¡SQG¢F_K�l)GEK�FHGJY[ZLR¡SuG¢Z0G�m�ZLOQI0Kufa��OQG¢l)GJI0FHe�Z0G£K�lQ`cecCEK�IkOQF_KXecF_K�W$GJF
P0R$�QI0GHOQF_K�P0OQlpGEI¤gj�cCJecG�]=^al)¥�PnGJPLP0GHZ0ILK���K�`c�QRQfrSQe�s[GJI0PLK�P�K�lQ`cecCEK�wJ��GEPnlQe�R$YQGJecILK�PqSQG
F_K�l)GEK�FHGJY[ZLR$PtK�l�K�I0GJCJGEI0K�F¦Z4K�Y[ZLR!Y�Kk`�e�ZLGJILK�ZLOuILKk��O�K�Y[ZLR!YQR�PtG�gjGJe�ZLR�PtGJPLlpGJCEe}K�ecP
SQG�U�`�FHGEPn§ z[�>¨-]

© F_K�SQGJPLK�U�RoY�K�OuZLec`cecvEK�wEx�R�SQGtZLG�m�ZLOQILK�P�GEF�SQGJPLGJYQ�QR�Pq�QecSQecFHGJYQP0ecR$Y�K�ecPqb
KªCEK�I0«JYQCJe}KªSQG!ecYugjR�I0F_K�w�x�RªZLI0ecSQecFHGJYQP0ecR$Y�K�`aCJR$FHR¢P0OQl)GJI3g¬�cCEe�G!G!lQI0R�gjOQYQSQecS�K�SuG$]
 ] � ]r�~R�I0I0«EK¢®�¯�°�±c²�§ z$³>¨-f�K�lQI3GEP0GJY[Z4K�OuF�FHb�ZLR�SQR�l�K�ILK�K�lQ`cecCEK�wEx�R�SQG�ZLG�m�ZLOQILK�P
CJR$FHlQ`cG�mQK�PnKol)GJI0P0R$Y�K�W$GJYQPnSQG_K�YQecF_K�wEx�RoZLILK�SQecCEe�R$Y�K�`�]�´µFHb�ZLR�SQR�CJR$I0I3GE`}K�CJecR$Y�K
CEK�I0K�C�ZLGJI0�cP3ZLecCEK�PnGJF¶OQF¦P0ecFHlQ`cGJPnFHR�SQGJ`cR�Z0I0ecSQecFHGJYQP0ecR$Y�K�`�·jCJR$YQP3ZLI3OQ�cSQRklpGJ`cR!K�Y�¸
ecF_K�SQR$I4¹�ZLG�m�ZLOQI0ecvEK�SQRkGJF�CJR$Y�gjR$I0FyecS�K�SQG�CJR$F¦RkSQGEP0GJYQ�QRk�QecSQecFHGJYQPLecR�Y�K�`�]��ºGJ`}K
YQGJCJGJPLP0ecS�K�SQG~S�KaCJR$YQP3ZLI0OQwEx�R�SQG;OQF�FHR�SQGE`cR�ZLI0ecSQecFHGJYQP0ecR$Y�K�`uS�KaI0GJW�e}x�R�KaP0GJIK�lQ`ce»¸
CEK�S�K�K�Z0G�m�ZLOQI0Kuf�R�FHb�ZLR�SQRoSQG_�~R$I3I0«EK\®�¯a°�±c²rg¬R$elQI0R��0G�Z4K�SQR�l�K�ILK�P0GEI�OuZLec`cecvEK�SQR
GJF ecFHK�W$GJYQPASQG�gjOQYQSQRuf���OQGqlpGEI3F_K�YQGJCJGJF Y�KHK�YQecF_K�wEx�RHlpR$I;s�i�I0ecR�PA��O�K�SQI3R$PJ]

^aYQecF_K�SQR$I0GJP;g¬I0GJ��¼QGJY[ZLGJFHGJY[ZLG�OuZLec`ce�v�K�FµZ0G�m�ZLOQI0K�P6l�K�ILKtP0ecFtOQ`}K�I6KyI3G�½�G�mQx�R
SQG�K�F��QecGJY�Z0GEP�GJF�R����0G�ZLR$PaW�GJR$FHb�ZLI3ecCERu])¾aK_CJR$FHlQOuZ4K�wEx�R�W�ILi�U�CEK�f)R_Z0ILK�wEK�SQR_SQG
ILK�ecR$PHb�OQF¿SQR�PHFHb�ZLR�SQR$PHF_K�ecPHCER�F�OQYQPHl�K�I0KÀK9P0ecF�OQ`}K�wEx�RÀSQG�PLOQlpGJI3gj�cCJecGJPHSQG
I0G�½�G�mQx�Ru]r��R$I3bEFof�GJP0PLGtFHb�ZLR�SQR�bt��K�P3Z4K�Y[ZLGtCJR$FHlQ`cG�muR�GtI0GJ��OQGJI�OQF_K�GJP3ZLI0OuZ0OQILK
ZLI3ecSQecFHGEYQP0ecR�Y�K�`�S�KyCEGJY�K�]

�K�ILK�P0ecFtOQ`}K�I�P0OQl)GJI3g¬�cCJecGEP�I3GJ½�G�Z0R$ILK�P�GEF�K�YQecF_K�wJ��GJPnZLI0K�SQecCJecR$Y�K�ecPJf�R9K�YQe»¸
F_K�SQR$I�YQGJCJGEP0P0e�Z4K_SQGJP0GEYQ��K�I�lQI0R�lQI0e}K�FHGJY[ZLGnR�GJg¬GJe�ZLR�SQGJPLGÁ�LK�SQR�R�OkZ0ILK�YQP3gjR�I0F_K�IaK
ZLG�m�ZLOQILKaSQRqK�Ft�QecGJY[ZLG6K�lQ`cecC�K�YQSQR�¸Á`c�QG;SQecP3ZLR$I3wE��GJPJf�I0R�Z4K�wJ��GJPR$OtU�`»ZLI0R$PJf�l�K�ILK�GJY[Z4x�R
K�Z0I0ec�QOQ�»¸Á`}K���I0GJW$e}x�R�SQGJP0GÁ�4K�S�K�]�^ÂU�F�SQGyK�P0PLecP3ZLecI�K�YQecF_K�SQR�I0GJP�K�P0ecF�OQ`}K�I�P0OQlpGEI�¸
gj�cCJecGJPAI0G�½�G�ZLR$I0K�PAGJF l)GJI0P0R$Y�K�W$GJYQPA�QecSQecFHGJYQP0ecR$Y�K�ecPEf�GJP3Z4KyPLGJwEx�R_lQI0R�l)��GqR_OQP0RHSQG
ZLbJCJYQecCEK�P�SQGkF_K�l)GEK�FHGJY�Z0R£SQGkI0G�½�G�m�x�R¢CJR$F��QecY�K�SQR�P�CJR$FÃW$GJR$FHG�ZLI3e}K�P�K�lQI0REmue»¸
F_K�S�K�PJ]
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Ä)Å�Æ Å�Ç-È É0Ê�Ë3Ì4Å6Í�Î9Ï�Ê�Ç-Ê;Ð=Ñ>È Ò6Ê�Ë3Ì4ÅAÓ�Î ÔJÕ

Ö9×)Ø)Ù[×�Ú�Ù�Û�Ü�Ý¢ÞpÙ¢ß�Ù[à=Ù$á�âQÝ
ã�ä_å�æ)çEå�äHçJè[éLê�ëQçaì0ç�í�ç�î�ï�êtðJê$èuñLòcñ3éLçaçJäôóuéLòcõcòcöEå�ì÷êtä_å�æ)çEå�äHçJè[éLê�ëQç�å�ätø

ù òcçJè[éLç�ëQç�äHê�ëQêªåÀñ0òcätóuõ}å�ì_óQä_åúì0ç�í�ç�îQï�êªëQê¢å�ä ù òcçEè[éLç�è�óQäûê ù[ü ç�éLêÀý$çJê$äHþ�ø
éLì3òcðEêªÿ ����������ñLñ0çyéLòcæ)ê�ëQçHä_å�æ)çEå�äHçEè[éLê�þ ù å�ñ3é4å�è�é0ç_óuéLòcõcòcöEå�ëQê�çEä¦å�èQòcäHå
	Eï�ê�ëQç
�jê�ì0ä_åHåyë�å�ì6ä_å�òcñ6ì0çEå�õcòcñ0äHê�yðEçJè�å����aåyõcò�éLçJì0å�éLóQìLå��påtéLþJðJèQòcðEåyëQç���������������� �
� !#"�$Àæ)çJì0äHò�é0ç&%�óQç�óQä�æ�å�ëQìLï�ê ù òcëQòcäHçJèQñ0òcê$è�å�õ~å�ì ù ò�é0ì�'�ì0òcêkñLç ü åkì0ç�í�ç�éLòcëQê!è�óQä_å
ñ0óQæ)çJì(�*)�ðEòcç+%�óQç�ñ0òcätóQõcåyå�ñ;æQì3ê$æQì0òcçJë�å�ëQçEñ;ëQêtðJì0ê$äHê,�-��ñLñLånéLþJðEèuòcð�å�þ�ëQò.�jçJì0çJè[éLç�ëQê
ä_å�æ)çEå�äHçJè[éLê�ëQçyéLç�î�éLóQìLåoèQåoäHçJëQòcë�å/%�óQç�å�éLç�î�éLóQìLåoä�óQë�åoðJê�ä10�å�ì0ò}å�	32�çJñqèQê
æ)ê�è[éLêHëQç40uòcñ3é4å�����êHðEå�ñ0êHëQê_ä_å�æ)çEå�äyçEè[éLêHëQç�éLç�î�éLóQìLå�ñ3�på�ñAðJê�ê$ì3ëQçEè�å�ë�å�ñ
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