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�g�������Z���������Z�w�������	�Z���������� �¡	¡£¢��'�¤¡��	�� ��	���¥�� ��§¦�¨������Z�	¡£��¦ª© «�¬�¬#��¦ ��®�k���¥��������¦�¯�°#®²±�����³����	¢�¦²´µ¶¸·k¹Zº¼»¾½¥¿�À�Á�Â�¿ZÀZÃ Ä	¹	Ã Å	Æ�¹�Ç£È�¹�º É�ÊZË¥º ÌZÀ�Â�Ã Å�ÆZ¹�Â�Å	Á�Ì�Ã Ê	¹
Í�Î�Ï�Î�Ð�ÑÓÒ�Ô�Õ�Î�Ö	Ò	×�ØZÏgÙ"Ú	Û�Ü	Ï�ÝZÞ�×ZßKà'á	Ô�Ñ	â�Ú£Ñäã�å�å	æ"ç�Ã

è�Ý�Õ�Ò¥Û�é¥×¥ê�Û�á¥Î�Ï�Ø¥ÐZá�Ô^×�Õ�Õ�Ø¥ÛëÜ#ÔZÙ£Ï�á¥ÏìÎ�Û�Ò¥Ø¥ÔZÒ¥é¥ÔZÙZÔ�Ü#á¥ÔZÕ�Î�Ð
λ í�î = ï�ðKï¥ñ ã�ò ð9ïñ à ðKï¥ñ¼ó�ðKô = õZö�õ	ï�ïC÷"ø ×ù Ø¥Û�Ý	Î�é¥ÔZÕ�ÔZÒ�é¥Ô�Î�×¥Ù�Ø¥Û�á¥×�Ñ ρ í�ï ≤ î ≤ ïñ ò ð ô = ó£ö à ï	ï:÷'ø Õ�Ø¥Ô�×¥Õ�Î�ú�û6Ý�é�×¥Õ�Î�ÏZØ¥Ø¥Ô�ÙEü�ý¥þ

−ÿ�� Ë ÿ�� À��wÙ:Ò¥ØÔZÕ�Ý¥ÔZÕ�Î�×
��� Ã	�jé¥× î ≈ ïñ ò)Ô�âZá¥Ï�é�Ö�
�Û�á Ò�Û�é�Û�û	Ô£Ü Î�×¥Ò�Ï ê Û�Î�Ï�Ø¥Ø��Ò¥Ô£Ø�Ö#Ò¥é�Ô	Ù�Ô£Ü#á�×¥Ý�Ã���Û�Ø¥×��Z×¥á¥Ï ÔZÕ�Ô�âZÛ�á¥á¥Ô£Õ�Î�×ù Ø¥Û�Ý	Î�é¥ÔZÕ�ÔZÒ¥é¥Ô£Î�×¥ÙZØ�Û�á	×�Ñ1Ò¥é¥×ìàZà ÷'ñ Õ�Ù�Ñ���Ï�á¥á¥Ô��ìÕWÒ�Û�é	Û�û�ÔZÜ¥ÔZêUÙ��uÏ���Ö1Ù£ÔZØ¥á¥ú���Ï�é�Ñ	Ü¥ÔZÙZÔ��ìÒ¥Ø�Ô	Î�á	Ô�Õ�Î�× ñÖ	ÙZÛ�Ø¥×��Z×¥ÙZÏ�Û�Î�Õ�Ñ^ÕWé¥Ô£Õ�Î�Ô�ê î�� ï¥ñ ã�ò Ã���Û�Ò	Ø¥Ô£Ò¥é¥ÔZÙZÔ�Ü¥á¥ÔZÕ�Î�Ð ÔZâ�é	Ï���Þ¥ÔZÙ Õ<ê�Û�Î�Ï�Ø¥Ø¥×��ZÛ�Õ�Ý	Ô��aÒ	é¥Ô£ÙZÔ�Ü¥×¥ê�ÔZÕ�Î�ÐZß
í�î��6ï¥ñ ò ø Ö¥ÙZÛ�Ø¥×��Z×¥Ù�ÏZÛ�Î�ÕëÑ ÕKé¥ÔZÕ�Î�Ô�ê Î�Û�ê Ò¥Û�é¥Ï�Î�Ö¥é¥ú^Ò�é¥× ô � å ï ÷ ñ �ZÎ�Ô Ý	ÔZé¥é�Û�Ø	×¥é�Ö¥Û�Î:Õ:á�Û�Ø	×¥á¥Û �¥á¥ÔZÕ�Î�ÐZß
��Ï�ÙZ×�Õ�×	ê�Ô£Õ�Î�Û��

ρ( ô ) Ã"!kÎ�Õ�Ö	Î�Õ�Î�Ù�×¥Û\Î�Ï�Ý�ÔZç�ÔGé¥ÔZÕ�Î�Ï
λ( ô ) Ü#Ø�Ñ:Ò	Ô�Ø£Ö#Ò¥é¥ÔZÙ£Ô�Ü#á¥×�Ý�Ô	Ù�Ô�ç�ÔNÔZâ�é	Ï���Þ¥Ï\Õ�ÙZ×�Ü¥Û�Î�Û�Ø¥ÐZÕ�Î�Ù�Ö	Û�Î ñ�ZÎ�Ô ù Î�Ï�Ô�Õ�Ô£âZÛ�á	á¥ÔZÕ�Î�Ð�Õ�Ù�Ñ#��Ï�á¥Ï_Õ ù Ø¥Û�Ý	Î�é¥ÔZá¥á	Ô��NÒ¥Ô�Ü¥Õ�×¥Õ�Î�Û�ê�Ô���Ã%$"Ï�âZØ¥ß�Ü¥ÏZÛ�ê Ï�Ñäá¥Û�ê�ÔZá¥ÔZÎ�ÔZá¥á¥ÔZÕ�Î�Ð&��ÏZÙ�×¥Õ�×¥ê�Ô£Õ�Î�×

ρ(î ) ê²Ô�
�Û�Î\âZú�Î�ÐEÔZâ�'�Ñ¥Õ�á¥Û�á¥Ï\Õ�Ö�(gÛ�Õ�Î�Ù�Ô�Ù�ÏZá	×¥Û�êCÔ�Õ�Î�é¥Ô£ç�Ô4Ò�×¥Ý	Ï ù Ø¥Û�Ý�Î�é¥Ô£á¥á¥Ô��:Ò¥Ø¥ÔZÎ�á¥Ô£Õ�Î�×:Õ�ÔZÕ�Î�Ô�Ñ¥á¥×��:Ù�â	Ø�×���×Ö	é¥ÔZÙZá�Ñ*)�Û�é	ê�×�Ã,+�Ò	Ò¥é¥Ô£Ý	Õ�×¥ê�Ï�Þ¥×�Ñ-��Ï�ÙZ×�Õ�×	ê�Ô£Õ�Î�Û��
λ( ô ) ÔZâ£á¥Ï�é�Ö�
�×¥Ù�ÏZÛ�ÎAá¥Ï�Ø¥×��Z×¥ÛAê�Û�û¥Ï�á¥×���ê�ÏWé¥Ï�Õ�Õ�ÛëÑ#á�×�Ñ

�uÔZá¥Ô£á¥ÔZÙ�Õ�Ô�Õ�Ý�ÔZé¥ÔZÕ�Î�ÐZß�é�Û�Ø�ÏZÝ�Õ�Ï�Þ¥×¥× ñ Ò¥é¥ÔZÒ¥ÔZé¥Þ¥×¥ÔZá¥Ï�Ø¥Ð�á¥Ô��\Ý	Ù£Ï�Ü¥é¥Ï�Î�Ö.�ZÏ�Õ�Î�Ô	Î�úgÃ
/ªÝ	Õ�Ò�Û�Ú�×¥ê�Û�á¥Î�Ï�Ø¥Ð�á¥Ô^Ü¥ÔZÕ�Ø�º Ü�
kÛ�á¥ÔUÎ�Û�Ò¥Ø¥Ô£Ò¥Ú	Ô�ÙZº¼Ü¥á¥º Õ�Î�Ð

λ í¾î = ï�ð�ï¥ñ ã�ò ðMïñ à ðMïñ ó¤ðMô = õZö�õ	ï�ï�÷gø Î�ÏÛ�Ø¥Û�Ý	Î�Ú¥ÔZÔZÒ�º¼Ú
ρ í ï ≤ 0 ≤ ïñ ò ð�ô = óZö à ï£ï�÷"ø21 Ï�Ú�Ö	ÙZÏ�Î�×¥û\Ý�Ú¥×¥Õ�Î�Ï�Ø�º Ùwü�ý þ − ÿ � Ë ÿ � À � ÖNÒ	Ø¥Ô�("×¥á�º ��� Ã3��Ú�× î ≈ ï¥ñ òÙ�×�Ñ#ÙZØ�Û�á	Ô:Ò¥Û�Ú¥Û�û�º Ü9Î�×�Ò�Ö6ê�Û�Î�Ï�Ø4��á¥Ï�Ò�º¼Ù£Ò¥Ú	Ô�ÙZº¼Ü¥á�×¥Ý Ã5��Û�Ø�×��Z×¥á¥ÏGÔZÕ�ÔZâ�Ø�×¥ÙZÔZÕ�Î�º�Û�Ø¥Û�Ý	Î�Ú¥ÔZÔ�Ò	Ô�ÚZÖKÒ	Ú¥×�à	à ÷'ñ Ñ¥Ý�ÏÒ	Ô�Ù�6 Ñ���ÏZá	Ï��AÒ�Û�Ú	Û�û�ÔZÜ¥ÔZê^Ù���Ï���Ö û¥ÙZ×�Ø�º���Ï�Ú�Ñ�Ü#ÔZÙ£Ô�7:ç�Ö#Õ�Î�×¥á¥× ñ ��â#º Ø¥Ð 1 Ö#8�Î�ÐZÕëÑ º9�:��Ú	Ô�Õ�Î�Ï�á¥á�Ñ�ê î � ïñ ã�ò�Ã��Û�Ò¥Ø¥ÔZÒ¥Ú¥ÔZÙ�º Ü¥á�º¼Õ�Î�Ð2��Ú¥Ï���Ý#;¸Ù2��ê�Û�Î�Ï�Ø¥Û�ÙZÔ£ß9Ò¥Ú�Ô�Ù�º Ü¥á#º¸Õ�Î�ß í�î��6ï¥ñ ò ø ��â	º¼Ø¥Ð 1 Ö�8�Î�Ð�Õ�Ñ�;<�5��é¥ÔZÕ�Î�Ï�á¥á�Ñ#êEÎ�Û�ê²Ò	Û�Ú�ÏZÎ�Ö	Ú¥×Ò	Ú¥× ô=� å ïC÷'ñ (gÔKÝ	ÔZÚ¥Û�Ø¥ß>8?�:á¥Û�Ø�º¼á�º<�¥á�º¼Õ�Î�ß@��Ï£Ø	Û�
�á	Ô�Õ�Î�Û��

ρ( ô )
ÃA��º Ü#ÕëÖ#Î�á�º¼Õ�Î�ÐCÎ�Ï�Ý�ÔZç�ÔB��Ú¥ÔZÕ�Î�Ö

λ( ô )
Ü¥Ø�Ñá	Ï£Ò#º¸Ù�Ò¥Ú¥ÔZÙ	º Ü#á¥×¥Ý�ÔZÙZÔZç�Ô:��Ú¥Ï���Ý�ÏMÕ�Ù	º Ü��Z×¥Î�Ð ñ (gÔAÞ�ÑWÔZÕ�Ô	âZØ¥×�Ù	º Õ�Î�ÐMÒ�Ô�Ù#6 Ñ���ÏZá�ÏC�CÛ�Ø¥Û�Ý	Î�Ú¥ÔZá¥á	Ô�ßUÒ�º Ü¥Õ�×	Õ�Î�Û�ê�Ô	ß'ÃÍ�Ò¥ÔZÕ�Î�Û�Ú�º¼ç�Ï�8�ê Ïaá¥Û�ê�ÔZá¥ÔZÎ�ÔZá¥á�º¼Õ�Î�Ð@��Ï�Ø¥Û 
�á¥ÔZÕ�Î�º

ρ(î )
ê�Ô�
�Û â£Ö	Î�× Ò	Ô£Ñ	Õ�á�Û�á�Ï^º¼Õ�á£Ö#Ù£Ï�á¥á�Ñ�ê ç�Ô	Õ�Î�Ú¥ÔZç�Ô Ò#º¸Ý�ÏÛ�Ø¥Û�Ý	Î�Ú¥ÔZá¥á	Ô�7�ç�Ö#Õ�Î�×¥á�×NÕ�Î�ÏZá#º¸ÙwÒ¥ÔZâ�Ø�×���ÖNÚ#º¸Ù�á�ÑD)�Û�Ú¥ê�º�ÃE+�Ò¥Ú¥ÔZÝ	Õ�×¥ê�Ï�Þ�º Ñ.��Ï�Ø¥Û 
ká¥Ô£Õ�Î�Û �

λ( ô ) Ù�×�Ñ#Ù£ØZÑ�8wá	Ï�Ñ	ÙZá�º¼Õ�Î�Ðê�Û�û¥Ï�á�º9��ê�Ö�Ú¥Ô���Õ�º Ñ	á¥á�Ñ��kÔ£á¥ÔZá�º¼Ù&;<� 1 Ù�×�Ü¥Ý#; Õ�Î�ßCÚ¥Û�Ø¥Ï�Ý�Õ�Ï�ÞF;97 ñ Ò¥Ú¥Ô£Ò¥ÔZÚ¥Þ�º9�¥á�Ô�7²Ý	ÙZÏ�Ü¥Ú¥Ï�Î�Ö.�ZÏ�Õ�Î�Ô	Î�× Ã
GEH5I � ½�æ õ Ã ã�ò�Ã µ²ý ñ æ�J�Ã õ ò�Ã9KÄ ñFL�L�MON�P�MRQS

T3U5VXWZY\[%Y�]_^%Y
`5a3b�c_d#egfgagh#c3ikj d#l\f3mEd�h�lFb d�n%fEo3d�h�ikp

d#l\j#a_p%eaEfZl\fZqc3o%rsf3l.e3agj�q3d�h�b�l�n_t_uvh�o3c_h�j�a3j�d&l�d�l�t3w�o�d
h�j�xzy {Eh�f lsikd�f3rEb�t b�coEw�fZh�a3fEe%ost d#l\fZm_d�h�l
| nj#rgh�a3fEc%cgfgm egfZq_d#oEd�h�j�x2i,y fE}F~3d�n3f3l�n_j#cc3b�t
fZd�fF}Ej�c3c_fFd�h�t3x2o r_a3o3d�h�b�n3n�og{Zj�d�rEfZm d�h#ag~grgh�~3a3i,y
e%a3ol�fsq%oEh l ast3q3j�d�n%~E{3b�j�l r l\fFw�c%o3r_cEf3l�j�c3o%u
d�fEd�h�f\t_cost�d�l�fFn4cEf3m:w�bFast3q3fEl�f3m:e3n_fZh�cEfEd�h�o����X�5�D��y
rEf3c3rE~3a3oaE~3u��=j���f d�f d#l\j#aEp4e3aEf3l\fFqEt%�.o_xz�
��o3d�j�n3j#coEq c3o_fF}3ost5y�t%l�nEtEt3d#��h�bsrEo3x d�n%fEo3d�h�iXx
d#l\j#a_p%eaEfZl\fZqc3o%rsfExzy�q3b�j�h�l�fEw�x"fE�=c_fFd�h���o_w�~E{3oEh��
�X�2� o d�l�j�aEp%eaEf3l�fsqEt%�.om e_j#agj�p3fEq l nj���rEf
q3fEd�h�o_�.o3x2ikp h�j�x�egj#ab�h�~3a3cikp fE}Fn4b�d�h�t3p5� �=a_o
w#b�x5j�c3j �X� cb �Z� d�fZj�q3o%cgj#coEj �X� ã −î �E� î �E� õe%aEj�h�j#a3e_j�lFb�j�h rgfZc�Ej#c_h�a3b��%ogfgc_c%iXm eEj�a3j�p3fEq

x5j�h�b�n3nX��egfZn_~geaEf3l�fsq%c3or ea3o �
≈ � y<� e3ao

d�fZpa3bFcEj�co3o�fEd#cgfglscEfE��f�h�o3e%b�d�h�a_~3rEh�~%a3i��X�>�s� õ �
 &j�n4��u c_b�d�h�fst_�=j#m a3b�}EfFh�i t%l�ngtgj�h�d�t o_d�d�n3j�¡

q3fElFbFc_o3j¢l�n%ogt%c3ogt£w�b�x¤j�ci c3o3fs}3ost fFnfZl�fEx c%b
eaEfZ�_j�d�d�i	egj#aEj�c_fFd�b�h�j�eEn�b?oCw#b�aZtgqb�l?d�fEj�q%o3c_j#c_oEt3p
�X� ã

−î �Z� î �F� õ l�¥.o3a_fZrgfFx¦o3c_h�j#alFb�n_j§h�j�x5e3j�a3b�h�~3a5�

¨4U5©Dª3«_¬Z�®_¯@^�°�Y\±#²E[_^3³3¬µ´\³%¶�·Y�«3^E°¸Y\]3±�¬
¹ºfgcgfgrEaoEd�h#b�nn%i»�X�>�F� õ lFiXab��.olFb�n%o¼x5j�h�fsq3fFx

east3x¤fs��f½��b�w�fFh�a3bFcEd�e_fZaEh�b½l	b�h�x5fFd�¾zj#aEj¿�E��l*��a_b�¡
q%oEj�c_h#cEf3mBe_j�{goÀe%a3oÀh�j�x5e3j�a3b�h�~ga_jDÁZ� � ° Â oÀd�aEj�qcEj�x
��a3b�qoEj#c_h�j=�ÄÃ.Å.d�xX�>�¸aEj�x"tµa3fsd�h�b,d�fsd�h�b�l�n_t3n3fDf3rEfFnf
ÆsÇ � {"��ÈXfEn%o_{Ej�d�h�l�j�cc3i&m d�fsd�h�b�l egfZn_~3{Fj�c%c_iXp
r3a3o_d�h�b�n3nfZl*b�c%b�no3w�o3aEf3lFb�n4o¿aEj�c_h���j�c3¡ | nj#rEh�a3fEc%c3ikx
x5j�h�fFq_fFx�c3b�~Ed�h#b�c_fZlsrEj.Ã,É¸ÊXË2Ì��3¡ÎÍ �F� �%�¸iXa_bF��j�c3cikj

Ï Ð4Ñ�Ò4Ñ�ÓFÔ�Õ#Ô�Ö�×�Ø�Ù3Ú�Û5ÑÝÜ4Ñ�Þ�ß�à�á�ÔFâ�× ã3Ú�Ó%Ñ�Ü�Ñ�ä2Ô#á�Ø\å�ãFàFÚ�ä&Ñ�Ü�Ñ�Û4æ�ã�Õ�ÔFâ�å�×�Ø�ÙEÚÝÜ4Ñ�Ð%Ñ�ç_ã�Õ#ãFèêé�æ�Ô�â�× ã3Ú�Þ�Ñ�ë%Ñ�ìZß�í�î4ß#ÙEÚ�ì�Ñ Ó%Ñ�ï�ß�ð2× ßFÚ�ñ�ò�òFó



r3a3o_d�h�b�n3n4i o_x5j�n%o a3b�w�x5j�a3i e3fEast3q%r3b��
×
Æ
× � y���x5xz�

`>j�e_n3f3e3a3fEl�fEq3c3fsd�h��
λ

f3e3a_j�qEj�n3t3n%o l e3n3fEd�rEfFd�h�o
d�nfFj�l x5j�h�fFq3fEx¢fEq3c3fsfEd#cEfE��f d�h�bs�3o3fEc%b�a_c3fs��f h�j�e3¡
n%fEl�fE��f eEfEh�fZr3b_���znEt o_w�x5j#agj#cost ab�w�cEfEd�h�o h�j�x¤¡
e3j�a3b�h�~ga oEd�e3fsn���w�fZlsb�n%o_d�� h�j�aEx5fZeb�a3i paEfEx¤j�n%�"�
Ê��

+ � y � Á��
	4�E���¤n3j�rFh�aEfFd�fEeEaEfFh�oEl\nZj�cEoEj
ρ

oEw�x>j�astEn%o
e3f d�h�b�c_q%b�aEh�cEf3m@{Ej�h�iXaEj�p%h�fF{Ej�{3cEf3m@d�p%j�x>j�h�b�rE�.j l
e3n3fEd�rEfFd�h�o�d�n_fZj�l�

4U��¸Ys�������±�¬s±�¯@^B²ª3¶�����[�Y\]3^%Y
�����������! �"$#&%('*)�'�+�%�'*#-,�./�0 �1�,� 

2§b a3oEd_�3�¢e3a3ol�j�q3j#c_i h�j�x2e_j#a3b�h�~3a3cikj¢w#b�¡
lFo_d#oEx5fEd�h�o | n3j�rEh#agfZd�fZeaEfsh#ol�n3j�cost fs}3a3b�w#�_fZl
�A� ã

−î �3� î �s� õ ���
= �$44� y �3�s���5b�lFoEd�o3x5fsd�h��

ρ( 5 )
q3nEt

�
≤ � y9Ç3�DoEx5j�j�h�x5j�h�b�n3n4oE{Ej�d�r3o3m?p%bsa3b�rEh�j#a"y3h�fF��q3b�rEbFr

q3n3t��
= � y<� � h�oe3o_{3cEf£e_fFn~3e3a3fEl�fEq3c%o_rEf3lFiXm"y

e%a3o_{Fj�x b�}Ed�fFn4uXh�c3b�t l\j�n4oE{3oc3b
| nj#rgh�a3fsd�f3e3agfZh�o3l\n%j�c3ogt �A� ï¥ñ ò �3� ï¥ñ ò �E� õ c3b h/6_o
e3fEaEt3q3r3bC}FfEn%�s¥�j_y¸{Ej�x*q3nEt d�fEj�q3ocEj�c%o3m dBx5j#c3�s¥�j�m
rEf3c3�3j�cEh�a3bF�_o3j�m��3�"���¸h�f.d�lFoEq_j�h�j�n��d�h�l�~3j�hXf§c3b\n%o_{Zoo
rEf3c3�3j�cEh�a3bF�_o3fEc%cEfE��f e_j#agj�p3fEq%b x5j�h�b\n3nX�
e3fsn%~3eaEfZl\fZqc3o%r�l�fE}sn�b�d�h#o � y Ç3�87 �:9 � y<� �;2§b
w#b�lso3d�oEx5fEd�h�t3p

ρ(< )
o3x"j#uzh�d�t¼d�n4b�}Ef lFiXa_b���j#cc3ikj

bFcEfEx¤b\n%oo@l�fZr3agj�d�h#cgfZd�h�o <�= =
�$�¦Ã y¸d#l#t3w#b�c3cikjBd

�X�2��¡Îe3j�aEj�p3fEq3fFxz�?>5fZn_j�j {Ej�h#rsf | h�o b�cEfEx2b�n%oo
lFi&a_b��.j#c_i cb h�j�x�egj#ab�h�~3a3cikp w�b�lFoEd�o3x5fsd�h�t3p
e%aEf3oEw�l�fsq%cikpA@

ρ B @ < yAeaEj�q_d�h�bsl�n3j�cc3ikp-cb�a3o_d_�AÆ �
C§w�l\j�d�h#c_fEDF�HG�yX{Eh�f¦l:d�nfZo_d�h�ikp-d�fFj�q%o3c_j�c3oEt3p*�¸� �
x¤fE��~Eh½}gikh�� eEfEqgbsl�n3j�ci�o%cgh�j�a3r3b�n4o3aEf3lFb�coEj�x oEn4o
q3f3e3o%agfZlFbsc3o_j�xv��I.q3c%b�rgf�l?d�n~E{gb�j��X� ã

− î �3� 0 �s� õ e%a_o

�:J � yK���y�c_b�fF}EfEaEfEh3y&c%b�}sn�uvq%b�j�h�d�t-~Ed#ogn%j�c3o_j��X�2��¡
| ¾�¾zj�rsh#b q3n3t | n3j�rEh�aEfFd�f3e3a_fFh�o3l�nj#c_oEt5�L2§b�a_o3d_�M�
ea3o3l�j�q3j�c%b rgfZc�3j�cEh�a3b��%o_fZcc3b�t w�bFlFogd#o_x>fEd�h#�
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| nj#rgh�a3fsd�f3e3agfZh�o3l\n%j�c3ogt ρ �′ B ρ �′ y ��q_j
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$ Æ�@u¹�» » ñ ¹�Ë�ÇA�:Ã�B�À�¹�/ »¸À�Ä ñ � � � � ®�� ��� Ã � 2 � ñõ æ�ã�æ í ã�å ) ã ø Ãã ï Ã�CgÃ�D�Ã�E�Ï 1 Ý£Ï ñ�F ÃE+�Ã3!�â�Ô£ØZÛ�áZÕ�ÝZ×�� ñ �uÃ�GwÃ�D²Û�Ø	Û�Þ�ÝZ×�� ñ ��ÃZ$wÃD²ÛÝ�	Ø�×�áZÕ�Ô�á ñ�HJILK � 2 ñ ) ó ò í ã�å ) ó£ø ÃãZã�Ã¸K�Ã�%²ÁZÀ�/�Å�À ñ �wÃ�%�Ã � Æ�¹�Ë�Å,/ ñ ¹�Ë�ÇM�wÃ ÷ Ã2K�º Ë	Ë�À�·�Á�Â�À ñ	� � � � ®� ��� Ã ��� L�ñ àZå õ å í ã�å	æ�æ ø Ãã õ ÃN�:Ãªü�ÊZË�À�$�¶&%²À�¿�Ê	À�º Â�Á ñ IuÃ_H�Ä	¹ $ ÆZÀ ñ ¹�Ë�ÇO�:Ã��Á $ ¹�� À�» »¸º ñ�� � � � $ '�
�.PQ� P > ñ ã ï àZò í ã�å ) ã ø Ãã�à¥ÃR�:Ã'ü�Ê£Ë	À�$�¶S%�À�¿�Ê�À�º¼Â¾Á ñ �¤ÃT�Á�Ú	À�$ÀI�¹�/"�¾À�» »¸Á ñ ¹�Ë�Ç�IuÃkH�Ä	¹ $ Æ	À ñ. ��' ) ®�U (V) � � � � � � Ã92 � N�ñ ãëà�æ í ã�å ) ò ø ÃãÝJ¥ÃXW�Ã�D�Û�é�ê�Ï�á ñ�K  �¯�°	��¯��¥�������	¡��������N���� ��¥�Z¢�YC�� �° ñ�F ×�é ñ.F Ô�¶Õ�ÝZÙ�Ï í ã�å	æ�å ø Ãã�ò¥Ã���Ã ¶[ZgÃ���¹�Â�ý�À $ ñ B�Ã��:Ã�G�Á�@uÀ�»¸» ñ ¹�Ë�Ç � ÃV��¹�Ë	Ç¥» ñ � � �
� ®�� �=� Ã � 2 > ñæ ï�ï å í ã�å ) à ø Ãã ó ÃükÃ�\�¹�Å�¹�ý�¹�Ä	¹�/�Æ¥º ñ �wÃ���Ã � ·gº ��Æ ñ ¹�Ë£Ç]%�Ã � Æ�¹�Ë�Å,/ ñ � � �

� ® . � )") Ã� P�^ ñ à ó æ í ã�åZæ�J ø Ãã�æ�Ã.%uÃ	�¥¹�¿�Ë#º À�Â ñ IuÃ%H²Ä	¹ $ Æ	À ñ �¥Ã ¶_ZgÃ?�j¹�Â¾ý	À $ ñ � Ã`�Z¹�Ë�Ç	» ñ ¹�Ë	Ça�¥Ã ¶ G�Ã�Z¹�Ä�¶"��À�Â º Ë ñ9'9( � $ = '`) 
 ) �0* (=+	+�- � � Ã�1 > ñ�ó ò í ã�å ) à ø Ãã ) Ãuµ�Ã ÷ Ã � º
$ Æ	À�» ñ B§Ã � À�Â º¼Ë ñ ¹�Ë	Ça��Ã>K�Ã.%²À�ÌZÀ�»¸» º ñ 3 ® .N(�b ô � + �#®

� � � � Ã � Lñ¥õ�õ å í ãëå�æ J ø Ãã�å¥Ã���Ã�Z�¹	Ã ÷ ÆZ¹�Ç�È�¹Zº ñ B�Ã4H�Ã.�\À�Â º /�Á£Ì ñ ¹�Ë�Ç�H�Ã�c Ã � ÁZ»¸Á�¿£ÊZý	À�Ë�Å�Á ñ� � � � ® '�) 
 )[- � '�( � $ = $ � 2 P�P#ñ J#ãëà í ã å£å�æ ø Ãõ	ï Ã?�'Ã	�kÃ I�¹�Æ¥º¼» » ñ � Ã ÷ Ã�\�¹=�S/�Á£Ë ñ ¹�Ë�ÇO%�Ã�d ÃGÁZÆ	» ñ�� � � � ®?� �=� Ã� 1 L�ñ¥ó ã�à�ã í ã�åZå õ¥ø Ãõ ã�Ã���Ã<B²¹�Â�ÇZÀ�À�Ë ñ ��Ã�%�º $ Å�¹�Äe$�À�Ë ñ ¹�Ë�ÇR��Ã � À�@uÁ£Â�Çe� ñ�� � � � ®�� �=� Ã �=� # ñå ) õ_í ã�å�òZå ø Ã

õZõ Ã�B�Ã��\ÊZÆ¥»f/ $ Æ	»¸À�¿ZÀ�» ñ�g ® � � � � Ã ���=� ñ àã à í ãëå�ò£å ø Ãõ à¥Ã.�:Ã ÷ ¹�Ì£À�Æ ñ �?Ã>K�Ã5I�ÆZÀ�Â¾Â Ä ñ ¹�Ë	Çh�:Ã�\6À�¿£À�Â ñ 3 ® � � � � Ã P	� 1 ñ� æ ) å í ã�å ) ã ø Ãõ J¥Ã�i4
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� Æ�Àh��ÆZÀ�Â¾·k¹�» $ Á�Ë	Ç�Ê $ � º Ì	º � Ä λ í¾î = ï¥ñwï Ã ã�ò ñwï Ã à ñï Ã ó¤ð ô = õZö¥õZïZï ÷�ø ¹�Ë	Ç À�» À $ ��Â º $ ¹Z»<Â�À�/ º!/"��º¼Ì	º � Ä
ρí�ï ≤ 0 ≤ ï Ã ò ðUô = ó�ö à ïZï ÷jø Á�; » ¹ëÄ	À�Â�À�Ç $ Â Ä�/"��¹�»!/ü�ý þ

−ÿ � Ë ÿ � À O º Ë���Æ�À ��� Ú#» ¹�Ë�ÀwÆZ¹�ÌZÀ ý�À�À�ËE·kÀ�¹�/�Ê�Â�À�Ç�Ã_H·�À���¹�»¼¶[/¾À�·gº $ Á�Ë	Ç�Ê $ �¾Á�Âa��Â�¹�Ë,/�ºf��º¼Á�ËWº /GÁZý,/�À�Â�ÌZÀ�ÇA¹�� î ≈
≈ ï Ã òÃ � ÆZÀK·�¹�¿£Ë#º ��Ê�ÇZÀKÁ,;7��Æ�À6Â�À�/ º /"� º Ì£À9¹�Ë	Á�·�¹�» Ä ¹��à�à ÷ $ Á�Ë	Ë�À $ ��À�Ç�@�º ��Æ���ÆZÀ $ Æ�¹�Â¾¿ZÀ Ç�À�Ë�/ º � Äu@�¹�ÌZÀ�/.��Â¾¹�Ë£¶
/ º ��º Á�ËWº Ë $ Â�À�¹�/�À�/�@�ºf� ÆWº Ë $ Â�À�¹�/ º Ë	¿ î í î&� ï Ã ã�ò ø Ã � Æ�À��Æ£À�Â�·�¹�» $ Á�Ë�Ç	Ê $ ��º¼Ì	º � Ä9Á,;'·�À���¹�» » º $ /�¹�·kÚ¥»¼À�/ í�î&�Kï Ã ò øº Ë $ Â�À�¹�/�À�/T@kº �¾Æ���À�·�Ú	À�Â�¹���Ê�Â�À\¹�� ô�� å ï\÷gñ º Ë $ Á�Â�Â�À�»¼¹�¶� º Á�Ë�@�º ��Æ�� Æ	À_Ë	Á�Ë¥» º¼Ë£À�¹�Â�º � Ä=Á,;��¾Æ	À

ρ( ô ) Ç�À�Ú�À�Ë	Ç�À�Ë $ À�/�Ã
� Æ	ÀN¹�ýe/¾À�Ë $ ÀNÁ�;���Æ�À4º Ë $ Â�À�¹�/�ÀNÁ,;

λ( ô ) ; Á�Â_¹O/�À�·gº $ ÁZË£¶Ç�Ê $ ��º ËZ¿T/�¹�·�Ú¥»¼À í�î = ï Ã ó�ø º¼ËZÇ¥º $ ¹���À�/�� Æ	¹�����Æ	ºf/�Ú�À $ Ê	» º ¹�Â¾¶º � ÄMº!/ $ Á�Ë	ËZÀ $ ��À�Ç¤@�º ��Æ¤��Æ�À:À�»¼À $ � Â�Á�Ë¤/�Ê�ýe/ Ä�/3��À�·wÃ � Æ�ÀÁ�ý�/�À�Â�ÌZÀ�Ç1Ë�Á�Ë	¶¸·kÁ�Ë�Á���Á�Ë#º � ÄìÁ�;¥� Æ�À
ρ( î )

Ç�À�Ú	À�Ë�Ç	À�Ë $ À·�¹�Ä�ý�À�¹��"�¾Â º ý	Ê�� À�ÇT��Á0��Æ�À�À�6#º /"�¾À�Ë $ À�Á,;�¹�/�Æ	¹�Â�Ú�Ú£À�¹�Å�º Ë
��Æ£À�À�»¼À $ ��Â¾ÁZË:Ç	À�Ë�/ º � Ä:Áe;�/3��¹���À�/wË�À�¹�ÂT�¾Æ	À�K�À�Â�·gºu»¸À�ÌZÀ�»¾Ã
� Æ	ÀN¹�Ú	Ú£Â Á,6¥º ·k¹�� º Á�Ë6Áe;���ÆZÀ

λ( ô )
Ç�À�Ú	À�Ë�Ç�À�Ë $ À�/wÂ�À�ÌZÀ�¹�»!/

��Æ£ÀgÀ�6#º /3��À�Ë $ À"Á�;�¹'ÚZÆ�Á�Ë	Á�ËR/ $ ¹��3� À�Â º Ë�¿w·kÀ $ Æ�¹�Ë¥º /�·¦@�º ��Æ¹ìÂ�À�» ¹�6�¹�� º Á�ËUÂ�¹�� À Ú�Â�ÁZÚZÁZÂ3� º Á�Ë	¹�»¤��Á§�¾ÆZÀ¨;¸Â À� �ÊZÀ�Ë $ Ä
/" �ÊZ¹�Â�ÀZÃ
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