
 

 

INSTITUTO UNIVERSITARIO DE MICROELECTRÓNICA APLICADA 
 

Universidad de Las Palmas de Gran Canaria – Campus Universitario de Tafira – 35017 –  Las Palmas de Gran Canaria – ESPAÑA 
Teléfono: + 34 928 451 250 (centralita) – Fax: + 34  928 451 243 –– http://www.iuma.ulpgc.es/ 

““NNÚÚMMEERROO  EEXXAACCTTOO  DDEE  
TTRRIIÁÁNNGGUULLOOSS  GGEENNEERRAADDOOSS  PPOORR  LLAA  
PPAARRTTIICCIIÓÓNN  EENN  44  TTRRIIÁÁNNGGUULLOOSS  PPOORR  

EELL  LLAADDOO  MMAAYYOORR  ((44TT--LLEE))””  
        
  
  

  
ÁÁnnggeell  PPllaazzaa  

  
  
  
  
  
  
  
  
  
  
  

Technical Report. nº 002 - 2002 
 
 
 
Nº de Páginas: 34 
 
 
 
22000022  
 
 
 
 
 
 
 
 
 



� ���� ���	� ��
������� ��������� ������������� !�"�������#���$�� &%'�"�(�)�
%*���+�,����� ��"� ��� - �,�#� ����.�/������ 0%1�2�3���4�)����� � �65��"��78-"93:<;>=@?

A�BDC<EGF�HIFKJ+LMJON
PRQ E.SUT,FWVYX Q E[Z]\	\�Z

^._a`Ub#cd_ae

f�g2higkjmlonqp)nsrt8u/vwu$x lojynsrg uGz8{M|qtk} h t j vw|<| gk~ t�� gU� t j���hig�jylon�pwnUrt8u.x8��� f#��� }yv�t8� l�n vwuGv g | ~Mn��anq~Mn�j
{Gu lojynsrg uGz8{M|qt�vwu p { g�l�j t loj�nUrg uMz8{G|qt8}6� n�� t8}6{Mu n vwu ~ t/v)| h {Mu l t��/v ~Mn t ~ v�| g"gkjyn } log � gU� t j�p t8u�vw|�,rv jylon�p v�t h {Gvw} l t �.p t8u�|qt8} h {Mu l t8}��/v ~Mn tk} ~ v�| g }6t lojog } ~ t8} gkj�n } l�g }w�� u�vw} l v l�jog � g�� t.}�v j v ��n } g u � ��v � t j�g u ~Gjirg } lonqpwg ��vwu l v p t log } g u l v j�n t j v)}�}�tk� j v�vw|�u r{G�/v j t~ v loj�nUrg uMz8{G|qt8}#uMt�}�v)�/v ��g u l v)},z8vwuMv jogk~ t8},�/v ~Mn�g u l v�| g�gkh | nqpUg�pwnsrtku j v n�l v jog�~ig�~ v6| g�higkjmlonqp)nsrt8u�x8���f��[g {Mu lojynsrg uGz8{M|qt n u n�pwn�g | p { g |q��{ n v j�g �,� rg } g�r{Gu	� �/v ~Mn�g u l v gkj zk{M�/v)u l t8},z8v)t8� rv lojynqp t8},} n � h |�vw})�
}yv ~ vw��{Mvw} lojog ��{Mv�v)|�u r{M��v j tv¢¡ gkp¢l t ~ v lojynsrg uGz8{M|qtk} ~Mn } l�n u l t8}���{Mv gkhigkj v p v jirg u4��v ~Gn�g u l v£| gg�h | n�pUgkp)nsrt8u ~ v| g1higkjyl�nqp)nsrt8u¤x8��� f��3g[p { g |���{ n v j/lojynsrg uGz8{M|qt'¥o¦ h {Mv ~ v�}�v j�p t8uMt pwn�~ t¨§�©+ª¬«Y®ª¢«
��v ~Gn�g u l v�{Gu�}yvwu p)n |q|�t hMj t p v ~Mn � n v)u l tM�¯ t8��t p t8uM}yv p {Gvwu p)n�g }�v lon vwuMv g } r° t l�jog�hMj {Mv)� g � g�l vw� rg�lon�pUg2~ v�| g�p t8uMt pwn�~ig�hGj t hMn v ~ig�~�~ v
uGt�� ~ v)z8vwuGv jog�pwnsrtku ~ vw| g |�z8t jyn�l ��t ~ v j v)±Mu g � n vwu l t�� g } g�~ t�vwu"| g�hig�jylon�pwnUrt8uIx8��� f#� �8� g �I� n¢rvwu p t��
��t p t j t8| gkj�n tM�kv)} ~Gn } p { lon�~ig��2~ v)| n � n�logk~ig | g |q| g � gk~ig ©+ªo�©+«Y²�³ § ³I³a²�§k´aµ¶®·¶¸£²º¹U®ª�§ ~ v)| g |qzkt j�n�l ��t~ v j v)±iu g � n vwu l tM�D» n u g |q��vwu l v�� }�v�vw} l { ~Mnqg vw| p t8� h t jml�g � n v)u l t ~ v�| g }�{ p vw} nUrt8u ~ v¼|�t8}�}�vwzk{Mu ~ t8}rg uMz8{M|�t8}6� gU� t j v)} ~ v�|�t8} lojynsrg uGz8{M|qtk} ~Mn } lon u l t8}6z8v)uMv j�gk~ t8})�

½�¾i¿�¾GÀÂÁ�¾i`�Ã ¿�¾ Ä+_ÆÅ�higkjmlon�pwn tkuMvw})� g�~G� gkp vwu p)n�g })�Gz8v)uMv j�gkpwnUrt8u ~ v¼� g |�| g��"j v¢±iu g � n v)u l tM��� g |q| g } ~ vl v l�jog v ~Mj tk}w�iz8v)t8�/v lojwr° g vw{ p | r° ~ v g �
Ç ¿º¾i`UÈÊÉDÃ8¾MÃ ÈaËÌ eÎÍ�Ï@Ð�Å�Ñ�Ò �Ó�ÔG� Ñ ÓkÕ Ò ÔG�iÖ Ñ � Ñ ÔG�iÖ Ñk×�Ñ Ô��iÖ Ñ ��ÖkÔG�iÖ Ñk× ÓkÔG� ÑaÒs×�Ø Ô�� Ñ�Ò � ÒsÑ �
ÙyÚ#ÛyÜ®Ý¬ÞWßYÝ¢à�ÛyáwßWâäãsÛ�å�Ý�ßWÛyà.æÝ�ßWçéèmÝ)êmëkì�á�çîí¢ÛyÞYêWçéã�Ý¢ã�ãsÛ�ïaÝ¢êÂðiÝ¬ñîà6Ý¢ê�ãsÛ�ò�ÞYÝ¢á�ó<Ý¬á®Ý¢ÞWçéÝ�ë®ôwõ¬ö®÷oø�ùÊïaÝ)ê	ðiÝ¬ñîàúÝ)ê�ãsÛò�ÞYÝ¢á�ó<Ý¢á®Ý¬ÞYçîÝ®ëUÛûù�àúÝ¢çüñqýiÝ¬Ü�ñéÝ¬þ�Ýwÿ�ãsà6Ý�� � ñîÜ��wè�� Ûyê

Ò



Ó � �	��
���������������������
��������� �"!#�$���%���'&)(+*-,.���/
"�%���%���0&1(324�0!1�5�����6
�78��(
9 :#;=<?>?@�ACBCD/D'E'F@ ;4GIH4>JE6K�;ML BCNOKPD/E6@Q;MR�S/TVUMKP>W<?EXD/E6@Q;MR�SZY K�N6L�@P[

>JEO<W\ @ S
� u£|qt8} r{M| l�n ��t8} g.]uMt8}�}�v¼� g u hMj t h {Mv)} l t �£~ vw} g�j�j tk|q| g�~ t ~Gn�� v j }yt8}�� rv l t ~ tk} gk~ig�hGl�g�l�n�� t8} � �I{G|��lon � g |�| g/~ v�v)|qv)�/v)u l t8}�±iu n�l t8}Q^ Ó�� Ò Ö�� Ø x`_W� ¯ t8�/t$v)}�} g � nq~ tM� vwu'vw|,� rv l t ~ t ~ v"|�t8}�vw|�vw��vwu l t8}
±iu n�l t8}�{Gu g v logkhig£p)j { p)n�g |#vw}�| g }y{M� ~Gn��an } nsrt8u ~ vw| ~ t8� n u n t ~ v ~ v)±Mu nqp)nsrt8u ~ vw| hGj t8�M|�vw� g v)u ~ v¢�j�n���gk~Mg } higkjypwn�g |qvw}�vwu�vw|qv)�/v)u l t8}ä� rg } h v)��{Mv ]uMt8} ~ v�z8v)t8��v lojwr° g } n � h |qv � |qt8}6v)|qv)�/v)u l t8}6±iu n�l t8} � �¯ t8udv)} l�g }�{M� ~Mn���n } nUrt8u � | g�g�hMj t hGn�gk~ig v)|qv p)pwnUrt8u ~ vw| lonqh t ~ v gkhMj tU¡ n � gkp)nsrt8u*}�v p t8uG} n zk{Mvwu1}�t��
|q{ p)n t8uMv)} gkhMj tU¡ n � gk~ig } g | hMj t8�M|�vw� g t j�n z n u g |W� � } l�g }�}�{M� ~Mn��an } n tkuMvw} ~ vw| ~ t8� n u n t�t jyn z n u g | ~ v~ v)±iu nqpwnUrt8u$}�v�|q| g � g u¸�§baca�§�d�t�µ�ª¬«�§begfk´ha�§gi¢«Y�e<²jd�} n }�v lojog � g���g2p t8u�} r° � h | nqp vw})�� u�vw} l v p t8u l v¬¡ l t g�higkj v p v)u ~Mn�� v j }�tk} hMj t8�M|�vw� g }6k
l ~ v)±Mu nqp)nsrt8u ~ v�| g � g |q| g�n u n�pwn�g | ~ v)| ~ t8� n u n tG� higkj�g | g ��{Mv�}�v h {Mv ~ v l vwuMv j¼p t8��t/v)u l�jogk~Mg~ vw| hMj t8�G|qvw� g � gk~ vw� rg } ~ vw| ~ t8� n u n t g }yv j � g |q| gk~ tM� {Mu g u�{M�+v ~ v h {Mu l t8}ä�a{Gv�}yv jMrg u$|qt8}��rv jyl�nqp vw} ~ v�| gIlojyn�g uGz8{M| g�pwnsrtku£��{Mv�}�v��M{M} pUg �
l p rg | p {M|�t ~ v�|qt8}6v j�j t j v)} h t j v)|qvw��vwu l tM�
l j v¢±iu g � n v)u l t$|qt pUg | ~ v�| g � g |�| g �<�/v ~Mn�g u l vk� h t j v � vw� h |�t�| g�n u p |q{M} nsrt8u�v)ud| g }�mwt8u g } ~ v
� gU� t j v j�j t j�~ vú{Gu g�~Mn } pwj v l�n m g�pwnsrtkuI� rg }Â±iu g � � } l v j v¢±iu g � n v)u l t�|qt pUg | h {Mv ~ v p t8uM}yvwz8{ n�j �
}�v ~ v"�I{ �~Mn�� v j } g }�� g uMv jog })�IÕ rg } nqpwg �/v)u l v pUg �]v)u ~ t8}�z jog u ~ vw}�t h+pwn t8uMv)}6k j vw� g |q| gk~ t~ v l t ~ig | g�lojyn�g uMzk{M| gkp)nsrt8u�}�tk� j v�{Mu g u�{Mv ��g u�{M�+v ~ v h {Gu l t8}6��{Mv lon vwuMv�� gU� t j�~ vwuM} nq~ig�~~ t8u ~ v�� gU� t j v)}úvw|]v j�j t j ��tI� n vwu	� higkjyl�nqp)nsrt8u ~ v�|�t8}�v)|qvw��vwu l t8}ú��{Mv�tbn j v p vwu�� gs� t j v j�j t j �

o t8� j v l t ~ t�v)u hMj t8�G|qvw� g }úv � t8|�{ lon�� t8})�Mvwu$|�t8}6��{Mv�| g m)t8u g2~ v j v¢±iu g � n v)u l t pUg �I� n�gIp t8u$vw|n u p)j vw��vwu l t ~ v lon v)� h tM�]| g£pwgkhigkp)nq~igk~*~ v2| g � g |q| g/higkj�g�gk~igkh�l�gkj }�v2vw}�| g£hMj t hMn v ~igk~ vw}yvwu p)n�g |
�a{Gv h v j � n�l v g |Æ� rv l t ~ t ~ v¼|�t8}�v)|qv)�/v)u l t8}�±iu n�l t8} lojog � g���gkj�p tku.{Mu£u r{G�/v j t ~ v¼uGt ~ tk}�� r° u n �/tM�¯ t8�/t�v)|D} n } l vw� g.~ v"v p { gkpwn t8uMvw} g }yt p)n�gk~ t g |D� rv l t ~ t ~ v2|qt8}�v)|qv)�/v)u l t8}�±iu n�l t8}�v)} ~ vw|Dt j�~ v)u~ vw|	u r{G�/v j t ~ v�uMt ~ t8}6��{M| l�nqh | nqpUg�~ t h t j v)|	u r{M��v j t ~ v�z jogk~ t8} ~ v�| n �]v jylogk~.h t j uMt ~ tM�Mv)}6�I{ �n � h t jml�g u l v�� g u l vwuGv j vw|	u r{G�/v j t ~ v�uMt ~ t8} log u h v)��{Mv ]uMt p tk�/t2}yv g"h t8} n �M|�v higkj�g2g | pwg upm gkj | g
}�t8|�{ pwnUrt8u p t8u�| gIl t8|qv jog u p)n�g�~ vw}�v gk~ig �

��{ p � g } higkjyl�nqp)n t8uMv)} ��g |qz8t j�n�l �/tk} ~ v j v)±Mu g � n vwu l t �Ê��~ v ~ vw} j v)±iu g � n vwu l t � }yv�� g u�vw} l { ~Gn�g �~ t"vwu�| g | n�l v jog�l { jog�~ vwu loj t ~ v)| rgkj v g2~ v�|qt8}6� rv l t ~ tk}ú±iu n�l t8} gk~ig�hGl�g�l�n�� t8} l�g u l t�v)u ~Gn ��vwuM} nsrt8u~ t8}0^ Ñ ��Ö�� Ò8Ò � Ò xM� Ø8Ñ � Ø ÖG� Ørq _Y� p tk�/t�vwu ~Mn ��vwuG} nsrtku l�j v)}�^ Ò �gs��gtG� Ò ta��ÓkÔ���Ó Ò �GÓ Ø ��Ó Ñ � ØGÒ � Ø Óa� Ø s�_Y�¯ t8u£v)|Æ±Mu ~ v lojog � g���gkj�p tku£}�tk|q{ p)n t8uMv)}�} n uMzk{M| gkj vw})�av)} n u ~Mn } h v)uM} g �M|qvä| g�pwgkhigkp)nq~igk~/~ v�vw} l t8} g |��
z8t j�n�l ��t8} ~ vä{ l�n | n m g�jDj v¢±iu g � n v)u l t8},|qt pUg |qvw} ~ v�| g�~Mn } pwj v lon m gkp)nsrt8u	� �Ipwn v jylog �/v)u l vä}�t8u ~ v)}�v g �M|qv)}pUgkj�gkp)l v jwr° } l�nqpUg } p t8��t/| g e<®·m³a²ufa²%e<²¢ªy§gi¢«+v�e ~ v�|qt8}äv)|qvw��vwu l t8} � | g i��eXwU®ª¢¸2«�³ § ³ � d¢´G§bxs«�³ § ³ ~ v
| g � g |q| g z8vwuGv jog�~ig �y ®·m³a²ufa²%e<²¢ªy§gi¢«+v�e[} n z8u n ± pUg ��{Mv�v)| rg uGz8{M|qt1� r° u n ��t ~ v|qtk} lojynsrg uGz8{M|qtk}/uMt l�n v)u ~ v gdp v j tp { g u ~ t[| g*higkjmlon�pwnsrtkuRv)} gkh | nqpwgk~ig*p { g |q��{ n v j u r{G�/v j t ~ v � v p v)}w�{z��eXwU®ª¢¸2«�³ § ³�}�v j v¢±iv j v g |



Ø
j vw��{ n } n�l t ~ v���{Mv�| g�n u l v j }�v pwpwnUrt8u ~ v ~ t8} lojynsrg uMzk{M|qt8}6uGt ~Mn } � {Mu l tk} ~ v)�]v�}�v j t£� n vwu�{Mu �,rv jylon�p vp t8� r{Gu	� rt1{Mu g'gkj�n } log'p t8� r{Mu<� � | g d¢´G§bxs«�³ § ³�v)} log �M|qv p v��a{Gv�| g*l�jog uM} nqp)nsrt8uOvwu l�j v�v)|qv)�/v)u l t8}
z jog u ~ vw} ��h vw��{Mv ]uMtk} ~ v)�]v�}yv j z jog�~ { g |W�

f t8} g |�z8t jyn�l ��t8} � g } gk~ tk},vwu2| g � n }yv pwp)nsrt8u h t j v)|G| gk~ t�� gU� t jä� � n }yv p)pwnsrtku f����#~ v6|qt8} lojynsrg uMzk{��
|�t8}�vwu[Ób| ��~ v�|qt8} l v loj�g v ~Gj t8}�vwu Ø |I�	}yv/� g u ~ v)} gkjyj t8|�| gk~ t higkjog$~igkj }yt8|q{ pwnsrtku g | hMj t8�G|qvw� gg u l v jyn t j � � u ~Mn ��vwuM} nsrt8u ~ t8})�6vw} l t8} g |qz8t j�n�l �/tk}Iz gkj�g u lon m g uÎ| g tk� l v)u pwnUrt8u ~ v lojyn�g uMzk{M| gkp)n t��
uGvw} nqj�j vwz8{G| gkj vw}�vwu pUg���gk~Mg } ~ v/�M{Gvwu g�pUg | nq~igk~ �Q}�{Gv�| g }�� g |q| g } g } r° tk� l v)u nq~ig } l vwuMz g u1�G{Mvwu gpwg | n�~igk~ }�v ~ vw�+v log u l t g | g�p t8u ~GnqpwnUrt8u ~ v gkp t l�g�pwnsrtku ~ v�|qt8} rg uGz8{M|qtk}¼��vwuMt j vw} ~ v�|�t8} lojynsrg uMzk{��
|�t8}�z8vwuMv jogk~ t8} � ¸2«cei·¶¸2«ce~i��e+³k«ÊµW«Y�e � ^�x Ò _ p t8��t log �I� n¢rvwu g ��{Mv.v)| j v)±iu g � n vwu l t�nº{Mv j�g�~ v/| gj vwz nUrt8u ~ v j v)±Mu g � n vwu l t �ºh t j�j�g mwt8uGvw} ~ v/� gkp v j i��eXwU®ª¬¸£²�| g � g |q| g �a{Gv gkhMgkj v p v � } n z8{Mv"{Mu g
v)} l�jog�l vwz nqg �a{Gv g }�v)z8{ jog | g }�{ gU�anq~Mgk~$~ vw|	� g |�| gk~ t�±iu g |W�W� ~ vw� rg }w� gIh vw} gkj6~ v�| g vw} lojog®l vwz n�gI~ vj v)±iu g � n vwu l t h t j�p t8u�nºt j � nq~igk~ }yv/� g�~ v)�/t8} loj�gk~ t��a{Gv/v)|�²�wU²ji¢µ¶�³a®¸2«ce�v�vw} lirg | n � n�logk~ t h t j
| g z8v)t8�/v lojwr° g�~ v�| g�lojyn�g uMzk{M| gkp)nsrt8u n u nqpwnqg |Y� �¤rvw} l v�}�v�� gkp v��/v)uMt j6g ��v ~Gnq~ig ��{Mv�}yv�{ lon | n m g vw} l vl�nqh t ~ v hig�jylon�pwn t8uMvw} ��g |�z8t jyn�l ��t8}'^�x Ñ _W�?� ~ v)� rg }�vw| l�n vw� h t ~ v p	rg | p {M|qt ~ v�vw} l t8} g |�z8t j�n�l ��t8}�vw}
| n uMv g | p t8u j vw} h v p)l t g |	u r{G�/v j t ~ v�uMt ~ t8} n u l�j t ~ { pwn�~ t8}6v)u�| g mwt8u g"~ v j v¢±iu g � n v)u l t�^ x8Ô�_W�

� } l t8} g |qzkt j�n�l ��t8}¼� g u�} n�~ t n � h |qv)�/v)u logk~ t8}¼vwu*}�t`n l��úgkj v gk~igkhGlog�lon�� t � {M} gk~ t8} p t8u rv¬¡ n�l thMgkjog�j vw}yt8| � v j�~Mn�� v j }yt8} hGj t8�M|�vw� g }�vw} logkpwn t8u gkjyn t8} � v � t8|q{ lon�� t8}�vwu[v)| p t8u l v¬¡ l t ~ v£v)|qv)�/v)u l t8}
±Mu n�l t8} � � rv l t ~ t8}ä�I{M| lon � g |�| g/�º� v j � h t j v � v)� h |�t�^ Ò xG�+ÓkÖG� Ø x�_ � ���k{Mu l t p tku�|qtk} g |qz8t j�n�l �/tk} ~ vj v)±iu g � n vwu l t��a{Gv n u loj t ~ { p vwu2uGt ~ tk}�vwu2| g � g |q| g � l�g �I� n¢rvwu�}�vú� g u ~ vw} gkj�j t8|q| gk~ t�|�t8} g |qz8t jyn�l �/t8}n u � v j }�t8} � |�| g � gk~ tk} ~ v ~ v)} j v¢±iu g � n v)u l t � ��{Mv�vw| n � n u g u1|qt8}2uMt ~ t8}"��vwuMtk}2} n zku n ± pwg�lon�� t8} ~ vw|
� g |�| gk~ tG� ¯ t8u�| g�p tk�I� n u gkpwnUrt8u j v)±iu g � n vwu l t�� ~ vw} j v)±Mu g � n vwu l t2}�v p t8uM} n z8{Mv���{Mv�v)|	u r{M��v j t ~ v
uGt ~ tk}���{Mv�}yv�{M} g u�vwu�| g } n �I{M| gkpwnUrt8u ~ v�{Mu hMj t p v)}�t�v � t8|q{ l�n�� t/v)} l�rv gkp t l�g�~ tM^ Ò x�� Ø Ö�_W�

� g �I� n¢rvwu"}�vä� g u�{ lon | n m gk~ t�v)u ~Mn �/v)uM} nUrt8u l�j vw}�v¬¡ l vwuM} n t8uGvw} ~ vä|qt8} g |qz8t jyn�l �/t8}#v¢¡ n } l v)u l vw}�vwu~Gn ��vwuM} nsrt8u ~ tk}w� � u loj väv)|q|qtk} pUg �+v pwn�l�gkj�g ��{Mv)|q|�t8} ~ vw� nq~ t8} g � j uMt8| ~ �a��{p��v jº� v)v ��� t8{M| � ^ Ò �aÓ Ø _W�
Õ�v � ^�s���t`_Y�h��t8}�} gkp mO� r� ^ Ò t`_W� f�n { � �ktav5^üÓ�Ô`_Y��� g {M� gkp ��^ Ó Ò _ l t ~ tk}�v)|q|�t8}�� g } g�~ t8}�vwu ~Gn��an } nsrt8u"vwu
t p �Mt l v l�jog v ~Mj t8})� g {MuM��{Mv�uMt�v¢¡ gkp¢l�g ��vwu l v�vwu2� n }�v p)pwnUrt8u h t j | g�gkjyn } log � gU� t jO� ��{ l ��{p� jyn }��Gu g u	�o � n�g ��t8| g }w� ×¼g �I� n v j��f�gX�äj v)u p v�^ Ó Ñ _ ���än���gkjog"��f v �an u�^ Ø s�_ hMj vw}�v)u l�g u g |�z8t j�n�l ��t8}ä� g } gk~ t8}
v)uO| g � n }�v pwpwnUrt8u h { j�gh t j | gg�j�n } l�g � gU� t j�~ v�� g |q| g } ~ v l v l�jog v ~Mj tk}w�C�2� h t j¤r{M| lon �/tM� pUg �]vp)n�logkj vw| g |qz8t jyn�l �/t Ø |¼� o Õ � hMj vw}�v)u l�gk~ t h t j�� | g m g[� ¯ gkj v � ^ ØGÒ _ ~ vw|���{Mv log �I� n¢rvwu¨}�v*� g~ vw} g�j�j tk|q| g�~ t�v)| g |�z8t jyn�l ��t n u � v j }yt ~ v ~ v)}m� j v)±Mu g � n vwu l t�^üÓ`sG� Ø Ó�_W�D��{Mv lon vwuMv p t8��t hMjyn u p)nqhig |pwgkjog�p)l v jUr° } lon�pUg }�v j | g v¢¡ l v)uM} nUrt8u g$~Gn ��vwuM} nsrt8u loj vw} ~ v)| g |qz8t j�n�l �/t ~ v j v¢±iu g � n v)u l t ~ v ��n��kg�jog
� g } gk~ t�v)u1| g.higkjyl�nqp)nsrt8u�v)u1x lojynsrg uGz8{M|qtk} h t j vw|,| g�~ t�� gU� t j�� x8��� f���� � vw} ~ v pwnqj v)| g |qzkt j�n�l ��tØ |¼� o Õ � vw} lÆrg � g } gk~ t�v)u�| g2higkjyl�nqp)nsrt8u�v)u�s l v loj�g v ~Mj t8} h t j | g"gkj�n } log � gU� t j�� sk��� f���� �
�¼gs� ��{Mv j v)} g | l�gkj�g ��{ r° �a{Gv��I{ p � g } ~ v�| g }��M{Gvwu g } hGj t hMn v ~ig�~ vw} ~ v���{Mv�z8t�m g u.|�t8} g |�z8t jyn�l �

��t8}�� g } gk~ t8}Âvwu�| g � n }yv pwp)nsrt8u h t j vw|a| gk~ tä� gU� t j vwu ~Mn ��vwuM} nsrt8u ~ tk}w�kv)} lirg u h t j }�v j#~ v)�/t8} loj�gk~ig }
v)u}�{G} g u rg |�t8z g }äv¬¡ l vwuM} n t8uGvw} g£~Gn ��vwuM} nsrt8u loj vw}w�]} n � n v)u�v)� h	r° j�n�pUg ��vwu l v hig�j v p vI��{Mv log �I� n¢rvwu
| g } � v jyn ± pwg u�^ ØGÒ � Ø s�_W�'|�v��Mv p �Mt�vw| hMj tk�M|qv)� g"~ v gU� v j�n z��{ gkj } n vw| j v¢±iu g � n v)u l t h t j � n }�v pwp)nsrt8u~ v l v l�jog v ~Mj t8}ä� g�p v��a{Gv�|�t8} rg uMzk{M|qt8}6} rt8| n�~ t8}úzkvwuMv jogk~ tk}¼v)} l�rv)u g�p t logk~ t8} n uhnºv j�n t j ��vwu l vk�Gv)} ~ v¢�



x � �	��
���������������������
��������� �"!#�$���%���'&)(+*-,.���/
"�%���%���0&1(324�0!1�5�����6
�78��(
pwnqj ��{Mv2| g }¼� g |q| g }�tk� l v)u nq~ig }�}�t8u*uMt ~ vwz8v)uMv j�gk~ig })��}�vI� g.p t8uM} nq~ v jogk~ t p t8��t.{Mu n u l v j v)} g u l vhMj t8�G|qvw� g2g � n v jml t"vwu���v)t8��v lojwr° g ¯ tk� h { l�gkp)n t8u g |J^üÓ q _W�

f t8} g |qz8t j�n�l �/tk}#v)u/Ób|>� g u2} nq~ t log �I� n¢rvwu2{ l�n | n m g�~ t8} higkj�g�g�� {M} l v g { l t8� rg®lonqp t ��gk~igkh�l�g�l�n�� t~ v6}�{ h v j ± pwn vw}���v ~Mnqg u l vú} h | n uMvw} � t � v)|q|�� o g � n u2}�t8� j v lojyn�g uGz8{M| g�pwn tkuMvw}�^ Ò Ó�_Y� f#g } higkjmlonqp)n t8uGvw} ~ vloj�nUrg uMz8{G|qt8}ú� g } gk~Mg }¼v)u�v)| | gk~ t"� gU� t j � g u�} n�~ t"| g � g }yv log �I� n¢rvwu ~ v�vw} l�jog�l vwz nqg } ~ v n uM}yv j�p)nsrt8u~ v h {Mu l t8}I��{Mv g }yvwz8{ j�g u4| g�p t8uG} loj { pwp)nsrt8u ~ v lojyn�g uMzk{M| gkp)n t8uGvw} ~ v.�M{Mv)u gpUg | nq~Mgk~ v)u4vw| p t8u��l v¢¡ l t ~ v�|qt8} g |�z8t j�n�l ��t8} ~ v j v¢±iu g � n v)u l t l�nqh t�|�v)| g {Gu gU� ^ Ò Ôa�]Óbt`_W���¶u p |�{M}�t/}�v�� g u�v)} l { ~Mn�gk~ thMj t hGn v ~Mgk~ vw} ~ v l�nqh tPn jogkp¢l�g |	v)}¼v)} l v l�nqh t ~ v g |qz8t j�n�l �/tk}�v)uÓb|�^ Ø ÔG� Ørq _Y�o v ~ v)�]v ~ vw} l�gkpwgkj ��{Mv�vw| hMj t8�M|qv)� g2~ v)| j v)±Mu g � n vwu l t£|qt pUg | ~ v�{Mu g�l�j�nqg uMz8{M| gkpwnUrt8u ^�x Ô`_#vw}
vw}�v)u pwnqg |q��vwu l v ~Mn } lon u l t ~ v)| hMj t8�M|�vw� g�~ v�| g�lojyn�g uGz8{M| g�pwnsrtku p | rg } nqp t�vwu�vw|]}�v)u l�nq~ t2} n z8{ n vwu l vbkDv)u
|q{Mz g�j�~ v l vwuMv j {Mu p tku � {Mu l t.± � t ~ v h {Mu l tk}��a{Gv2� g.~ v2}�v j�lojyn�g uGz8{M| g�~ tM�+}�v lon vwuMv�| g | n �+v jml�gk~~ vIvw|�vwz n�j |qt8} h {Mu l t8}�� rg } gk~ v p { gk~ t8} higkj�g.g�]u gk~Gnqj |�t8} g | ~ t8� n u n t ��p tkuM} l�j { n�j {Mu g � g |�| g2p tku
| g�j v)}�t8|�{ pwnUrt8u ~ vw}yv gk~ig � f�g$p t8uM} loj { pwp)nsrt8u ~ v"| g � g |q| g }�v"}�{Mv)|qv j v g | n m gkj�~Gn u rg � nqpwg ��vwu l v�� � }
� rg })�M}�v h {Gv ~ v gkhMj t � v p � gkj | g v¢¡ n } l v)u pwnqg"~ v�{Gu g � g |�| g�hMj v ��nqg2~ v j vOnºv j v)u pwnqg��ºp t8uG} loj { nq~Mg"h t j
v � vw� h |�t h t j v)| � rv l t ~ t ~ v$|�vw| g {Mu gU�G��p t8u�vw|	±Mu ~ v j v ~ { p)nqj v)| p t8} l v ~ vw| j v)±iu g � n vwu l tM�
|�v)} h { rvw} ~ v�± ��gkj | g }�{M� j vwz nUrt8uV� ~ vw| ~ t8� n u n t��!��{Mv ~ v)±iuGvvw| rgkj v gd~ v j v¢±iu g � n v)u l tM�

{Mu hMgkjirg ��v l�j t ~ v j v)}�t8|�{ pwnUrt8u��ä��{Mv�uGt j � g |q��vwu l v�� gkp v j vOnºv j vwu p)n�g/g | ~Mnsrg �/v loj t � |qt8uGz n�l { ~$~ vw|
| gk~ t�� gU� t jo��~ v�|qtk} l�j�nUrg uMz8{M|�t8}w� v)| hMj t8�G|qvw� g�~ vw| j v¢±iu g � n v)u l t ~ v�{Mu g�lojyn�g uGz8{M| g�pwnsrtku2}�v h {Mv ~ v
vwu�{Mu p)n�gkj�g } r° k  § ³ §*´ge+§'µ�ª¬«�§begfk´ha�§gi¢«+v�e¤«cei«ui¢«�§ba"¡O¢�³a²£´he ³a®¸2«cei«Y=��³a²�w¬ªo�eiµû²¢ªy§.©i�a «£fa�e+§ba¥¤�i��e�d¢µ�ª¢´a«Êª
´he+§�µ�ª¬«�§begfk´ha�§gi¢«+v�e=aq¦i�§ba ¸£²%eiµ¶²äªo²�§Je+§ ³ §�¤#µY§ba©¨w´i²�²%a+³k«+v§k¸£²¢µ�ª��³a²�aq¦d�µWª¬«+v§begfk´gaq¦d0¨w´Æ²�«ceiµ¶²¢ªªds²ji�§be
²%a=v§kªo²�§�³a²�ªo²�§Je+§k¸2«Y²%eiµû$��ds²�§�¸£²%e<®ª�¨w´i²I²%aG©G§kªJv§k¸£²¢µ�ª��©+ª�²�§i¹)§ ³a«�¦¬

» n z8{ jog$Ò k6� jyn�g uGz8{M| g�pwn tkuMvw} ~ v�|�vw| g {Mu gU��p t8u n uM}�v j�p)nsrt8u ~ v h {Gu l t8}�v)u�|qt8}�� gkjynqp v)u loj tk} ~ v�|qt8}loj�nUrg uMz8{G|qt8} g u l v jyn t j vw}$^ ��n��kg�jog �� j�n � gkj�j vwu�_?^ Ørq _

�¼{MuM��{Mv�vw| g |qzkt j�n�l ��t ~ v)|�vw| g {Mu gU��p t8uG} loj { � v�| g � g |q| g.rt hGlon � g �®v)} ~ v pwn�j | g � rg }�v)�a{ n | rg®l v j�g �
vwuOvw| hGj t8�M|�vw� g�p | rg } n�p t ~ v�| g�lojyn�g uGz8{M| g�pwnsrtku	�Dvw} l t*vw})��}yt8� j v�{Mu g u�{M�]v ~ v h {Mu l t8} ~ig�~ig ��vw|
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g |qz8t jyn�l �/t ~ v�|�vw| g {Mu gU� uMt lon vwuMv g }yt p)n�gk~Mg~ v®nºt j � g u g�l { jog |ú{Gu g v)} l�jog�l vwz nqg*~ v n uM}�v j�p)nsrt8u~ v h {Gu l t8} rt hGlon � g ��{Mv/z gkj�g u lonqp v2| g�p tkuM} l�j { p)pwnsrtku ~ v lojyn�g uMzk{M| gkp)n t8uGvw} n�j�j v)z8{M| gkj v)} ~ v/�G{Mvwu gpwg | n�~igk~1p { g u ~ tvw}�{ lon | n m gk~ t ~ v nºt j � g�n�l v j�g�lon��kg � �Âgkjog�� v j vw} l tM�,� g } l�g�j v g | n m gkj {Gu[} n � h |�v
v¬¡ h v j�n ��vwu l t p t8u4| g v)} loj�g�l v)z n�g�~ v n u l�j t ~ { pwn�j |�t8}�u�{Mv � t8} h {Mu l t8}Iv)u4|qt8}�� gkjynqp v)u loj tk} ~ v.|�t8}l�j�nUrg uMz8{M|�t8},z8v)uMv j�gk~ t8} g u l v j�n t j ��vwu l v�� f�g�l�j�n�g uMz8{M| gkpwnUrt8u ~ v'|�vw| g {Mu gU� � p t8u£v)} g v)} l�jog�l vwz nqg ��{Mv
§�©+ª¬«Y®ª¬« h {Mv ~ v higkj v p v j¼gk~ v p { gk~ig �+� gkp v���{Mv�| g }6� g |q| g }ú��{Mv �kg u gkhMgkj v pwn v)u ~ t�}�v g u pwgk~ig2� v6m~ v h v)t j,pUg | nq~ig�~ �kv)} h v pwnqg |q��vwu l v p v j�pUg�~ v6| g n j t8u l v jog�~ v)| ~ t8� n u n tM�-¯ rv g }�v6| g » n zk{ jog�Òúl t8� gk~ig~ v�^ Ørq _W�ivwu�| g ��{Mv�}�v��I{Gvw} l�jog u loj vw} hig }yt8} ~Mn nºv j v)u l vw} ~ v�vw}yv�v¬¡ h v jyn ��vwu l tG��Âgkjog t8� l vwuGv j {Mu�}ytbn l��úg�j v ~ v j v)±iu g � n vwu l t�|qt pUg | j tk�M{M} l t p t8u�v)|<� rv l t ~ t ~ v�|�vw| g {Mu gU� }�v
uGv p v)} n�l�gg |�z8{Mu g vw} lojog®l vwz n�g�hMgkjog�n u loj t ~ { p)nqj�g { l t8� rg�lon�pUg ��vwu l v"{Mu g�~Mn } lojyn �M{ p)nsrt8u ~ v h {Mu l t8}
��{Mv lojog }�{Mu�u r{M��v j t g�j � n�lojog�j�n t ~ v hMg }�t8} ~ v j v)±iu g � n vwu l t�|qt pUg |Æz gkj�g u lon�p v�| g�p t8uM} loj { pwpwnUrt8u ~ v
� g |�| g }¼uMt ~ vwz8v)uMv j�gk~ig })� f�g�higkjmlon�pwnsrtku h t j v)|,| gk~ t�� gU� t j � g } nq~ t$| g � g }�v higkj�g�~ vw} gkj�j t8|q| gkjlog |qv)}I��v l t ~ t8|�t8z r° g }Q^ Ò ÔG�,Óbt�_uk n uM}yv jypwnsrtku ~ v h {Gu l t8}2vwu4|�t8} h {Gu l t8}I��v ~Mn t8} ~ v�| g } gkj�n } l�g }�vwup t8�I� n u gkp)nsrt8u p tku£vw|Æ� rv l t ~ t ~ v'|�vw| g {Mu gU� � � u£vw} l v¼}�vwu l�nq~ tM�aÕ�t ��g�� ¯ g�j v � ^ Ò Ô`_+{M} g u g�~ vw� rg }p t8u p v hGl t8} ~ v| g z8v)t8�/v lojwr° g n jogkp¢l�g | � } n } l vw� g } ~ v�nº{Mu p)n t8uGvw} n�l v j�gk~ig } higkj�gdp tkuM} l�j { n�j {Mu g
u�{M�+v ~ v h {Mu l t8}"}yt8� j v$| g ��{Mv gkh | nqpwgkjI~ v)} h { rvw}�| glojyn�g uMzk{M| gkp)nsrt8u ~ v�|�vw| g {Mu gU� � � vwuM� g u �
� j�n v � v�^ Óbt`_]{ lon | n m g u�{Mu.� rv l t ~ t��Mvw{ jwr° } lonqp tI��{Mv�v)| n zkv¼v)u l�j v�v)| h {Mu l t2��v ~Mn t ~ v)|]| gk~ t�� gU� t j��
v)| � gkjynqp v)u loj t ~ v)| loj�nUrg uMz8{G|qt ~ v h v)u ~Mn vwu ~ t ~ v�| g nºt j � gI~ vw| lojynsrg uGz8{M|qt p t8uM} nq~ v jogk~ tM�

� g u l t�v)| j v¢±iu g � n v)u l t.� g } gk~ t�v)u�| g � n }yv pwp)nsrt8u h t j vw|�| gk~ t/� gU� t j�p t8��t£v)| j v)±iu g � n vwu l t
� n ¡ l tpk n uM}yv j�p)nsrt8u ~ v h {Mu l t8}�v)u�|�t8} h {Mu l t8}���v ~Mn t8} ~ v�|�t8}6| g�~ t8}ä� gU� t j v)} ��l�j�n�g uMz8{M| gkpwnUrt8u ~ v
|�v)| g {Gu gU� � }�tku'�G{Mvwu g }�}yt8|q{ pwn tkuMvw} �º~ v2t j�~ vwu*| n uMv g | �¼g | hMj tk�M|qv)� g.~ v)| j v¢±iu g � n v)u l t�|qt pUg | ~ v
{Gu g�l�j�n�g uMz8{M| gkpwnUrt8u�^ x8Ô�_W� o n u'vw��� gkj zktM��|qt8} g |�z8t j�n�l ��t8}�� g } gk~ tk}�v)ud| g � n }�v pwpwnUrt8u h t j vw|�| gk~ t
� gU� t j }yt8u�� rg } g�~ v p { gk~ t8}�vwu�|qtk}6} n zk{ n v)u l vw} p tku l v¢¡ l tk}6k
l j v)±Mu g � n vwu l t �R~ v)} j v¢±iu g � n v)u l t ~ v l�j�n�g uMz8{M| gkpwn t8uMvw} p t8��t g ��{Mv)|q| g }/uGv p v)} gkjyn�g }�vwuÎ| gj vw}yt8|q{ pwnsrtku ~ v hGj t8�M|�vw� g } p t8� h |qv � tk} ~ v h vwu ~Gn vwu l vw} ~ vw| lon vw� h t°^ Ò xM� Ø Ö�_Y�
l { lon | n m gkpwnUrt8uIv)u£| g�hMjMrgkp)l�nqpUg�~ v�|qtk}�� rv l t ~ t8}��I{M| l�n � g |q| g }yt8� j v�� g |q| g } n�j�j v)z8{M| gkj v)}0^ Ò x�� Ò ÖG�Ø xb_W� �8g ��{Mv�v)} l t8} g |�z8t j�n�l ��t8}úz g�jog u lon m g u�| g"p tkuM} l�j { p)pwnsrtku ~ v�{Gu g }yv p {Gvwu p)n�g£~ v�� g |q| g }
vwu pwg���gk~ig }�vwu�| g }D��{Mv j vw}y{M| log ��{ � }�v)u pwn |q|�t n � h |qv)�/v)u logkj | g },t h v j�gkpwn t8uMvw} ~ v j vw} loj�n�pwp)nsrt8u��hMj tk|qt8uMz gkpwnUrt8u	�

f t8} j vw}y{M| logk~ t8}��a{Gv�}�v j v p tkz8vwu�v)u�vw} l v loj�g � g�� t�� g u�} n�~ t�tk� l v)u nq~ tk}úvwu�| g � r{M}y�a{Gv ~igI~ v�| g~ vw��t8} l�jogkp)nsrt8u ~ v2| g uMt ~ vwz8v)uMv j�gkpwnUrt8u ~ v2|qtk} g |�z8t j�n�l ��t8} ~ vI� n }�v pwpwnUrt8u h t j vw|Â| gk~ t.� gU� t j�~ vl v l�jog v ~Mj t8})� � u*|qt���{Mv j vw} log�~ v2vw} l�g o v p)pwnsrtku�}�v hMj v)}�v)u log u'| g } hMgkjyl�nqpwn t8uMv)} ��g |�z8t jyn�l ��t8} ~ vj v)±iu g � n vwu l t"� rg }6vw� h |�v gk~ tk}6vwu�| g2hMjirg�p)lon�pUg vwu�Ó ~Mn ��vwuG} n tkuMvw})�� ud| g o v p)pwnUrt8ud} n z8{ n vwu l v2}yv ~ vw�I{Mv)} l�jog {Mu g n rt j �I{G| g §�©+ª¬«Y®ª¬« ~ v)|�u r{M�/v j t ~ v l�j�nsrg uMz8{M|�t8}
��{Mv h {Mv ~ v)u gkhigkj v p v j6h t j | g�gkh | n�pUgkp)nsrt8u j v n�l v jog�~ig�~ v�| g�higkjmlon�pwnsrtku£x8��� f#� }�tk� j v�{Mu l�j�nUrg uMz8{M|�t
t j�n z n u g |W� ¯ tk�/t p t8uM}yv p {Gvwu p)n�g �i}yv�t8� lon vwuMv)u g |qzk{Mu g } p t l�g }ú}�t8� j v�| g ©+ª��©+«Y²�³ § ³�³a²�§k´aµ¶®¸£²º¹U®ª�§~ v�| g2higkjyl�nqp)nsrt8u	� r� } l�g } ~ v h v)u ~ v)u ~ v�| g z8v)t8��v lojwr° g�~ v�| g � g |�| g�n u n�pwn�g |Y�
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�än���gkj�g ^ Ø xG� Ø8Ñ � Ø ÖG� Ørq �Gx Ô�_	� g�~ vw} g�j�j tk|q| g�~ t � vw} l { ~Mnqgk~ tI{Mu g |qz8t jyn�l �/t�v)± p)n v)u l v ~ v�� n }�v p �p)nsrt8u"v)u£� g }yv g | g�higkjyl�nqp)nsrt8u2x8��� f�� � � g u l t�| g � n }�v pwpwnUrt8u f�� � p t8��t�v)| g |qz8t j�n�l �/t¼x8��� f��1l�n v)uMvwu

��{ � �M{Mvwu g } hMj t hMn v ~igk~ v)}�vwu p { g u l t g | g�j v)z8{M| g�j�nq~Mgk~�~ v�|qtk}¼v)|qvw��vwu l t8} g |�t8}��a{Gv ~ig |�{Mz gkj �
ì�u g |�z8t jyn�l ��tIv)�a{ n���g |qv)u l v�� g } g�~ t£v)u�vw|�v)}���{Mvw|�v l t ~ v�| g2loj�nqg uMz8{G| gkp)nsrt8u.� g } n�~ t ~ vw} gkj�j t8|q| gk~ th t j�� | g m g�� ¯ gkj v � vwuô^ ØGÒ _W�?� vw} l v g |qz8t jyn�l �/t�}�v�|�v�� g�n u p t j�h t jog�~ t�{Mu g vw} l�j { p¢l { j�gI~ v ~ig®l t8}log �I� n¢rvwuO� g } gk~ig vwuRvw|6v)}���{Mvw|�v l tdvwu³^�x8xb_W� f�g�p tku�nºt j � nq~Mgk~ vwuR|qt8} g |qz8t jyn�l �/t8}�� g } gk~ t8}"vwu
| g � n }yv p)pwnsrtku f�� � vwu'| g�higkjmlonqp)nsrt8u�xk��� f�� }yv�|�t8z j�g.~ vw|,} n z8{ n vwu l v2��t ~ tpk�} n�g |qz r{Mu l�j�nUrg uMz8{M|�tl�n v)uMv g |qz r{Mu�uMt ~ t£uMt p t8uhnºt j ��v�v)u{MuMt ~ v�|�t8}¼| gk~ t8}ä��{MvIuGt£}�v g vw|#� gs� t j }�v n u l�j t ~ { p v�t l�j t
uGt ~ t�vwu'vw|,| gk~ t$� gs� t j�� }�v�{MuMv p tku1v)| ��rv jyl�nqp v�t h {Gvw} l t ��~ vw} h { rvw}�{Mud}yvwz8��vwu l t higkj�g |qv)|qt g
{GuMt ~ v.|�t8}�| gk~ t8}�� gkp v p t8u�nºt j ��v£vw|�uMt ~ t n u nqpwnqg |Y� � } l v hMj t p vw}�t h {Gv ~ v.v¬¡ l vwu ~ v j }�v g t loj t8}l�j�nUrg uMz8{M|�t8} � v p)n uMt8})� � u$vw} l v pUg }yt"}�v ~Mnqp v���{Mv�vw| j v¢±iu g � n v)u l t2}�v�v¬¡ l�n v)u ~ v h t j6p t8u�nºt j � nq~igk~ �� uRvw} l t8} g |�z8t jyn�l ��t8})�D|qt8} rg uMz8{M|�t8} ~ v$|�t8} lojynsrg uGz8{M|qtk} higkj�gj v¢±iu g � n v)u l t8} ~ v$� g |q| g }�|�t pwg |qv)}
v)} lirg u�{Gu n nºt j �/v)�/v)u l v gkp t l�gk~ t8}ävwu loj v�Ô �\[ �

] loj t$� rv l t ~ t ~ v"� n }yv pwp)nsrt8u*}yvw��v ��g u l v g | ~ v �än���gkj�g vw}�vw| hGj vw}yvwu l�g�~ t h t j � n�lop �Mv)|q|�^ Ó8Ó�_W�f�g�gkj�n } log"~ vw| lojynsrg uGz8{M|qt2��{Mv ��g/g }yv j � n }yv pwp)n t8u gk~ig }�v ~ v l v j � n u g } n u$u n uMz r{Mu lon�h t ~ v p rg | p {G|qtp t8� h { l�g�pwn tku g |Y� o tk| g ��vwu l v�}�v pwj v g u p { g�loj t p | g }�v)} ~ v loj�nUrg uMz8{G|qt8}�} n � n | gkj vw} � t p �Gt rg uMz8{M|�t8}~Gn } l�n u l tk}w� o v2} g�l�n }¸n gkp v log �I� n¢rvwu�| g£n � h t jyl�g u l v p t8u ~Mn�pwnsrtku ~ v2��{Mv2|qt8} rg uMz8{M|�t8}�v)} lÆrg u'{Gu n nºt j �
��vw��vwu l v gkp t l�gk~ t8}�v)u.{Mu n u l v jm��g |qt p t8u l vwu n�~ tIvw} lojynqp)log ��vwu l v¼vwu loj v�Ô ��[ �D� g �I� n¢rvwu/uMv p vw} n�l�gj v)±iu g � n vwu l tk} gk~Mnqp)n t8u g |qv)} higkj�g"p t8uM}yvwz8{ n�j | gIp tku�nºt j � nq~Mgk~�~ v�| g � g |q| g �
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� |-�¼|qz8t j�n�l �/t�x8� ~ vw} g�j�j tk|q| g�~ t h t j���n��kg�jog vwu Ò t�s�x�^ Ø xG� Ø Ñ � Ø Ö`_ p tk�/t"{Mu lon�h t hig�jylon�p {M| gkjú~ vg |qz8t j�n�l �/t¼� g } gk~ t�vwu£| g � n }yv p)pwnsrtku h t j | g�gkjyn } l�g � gU� t j ��}�v h {Mv ~ v ~ vw} pwj�n � nqj v)u nº{Mu pwnsrtku ~ v l�j vw}hig�loj t8uMv)} ~ v j v)±Mu g � n vwu l t��a{Gv g�higkj v p v)u'v)u1| g » n z8{ jog.Ñ � ~ t8u ~ v � vw}�v)| h {Mu l t���v ~Mn t ~ v"| ggkj�n } l�g � gU� t j �

(b) (c)(a)

P P P

» n z8{ j�g"Ñ k ��g®loj tkuMvw} ~ vw| j v)±iu g � n vwu l t"x��K�

� |�} n zk{ n v)u l v�v)}���{Mvw� g�j v)}�{M��vúv)| g |�z8t j�n�l ��t�Ób|>� g } gk~ t�v)u2vw|�vw}���{Mv)|qv l tM� �Âgkjog � rg } ~ v log |q|�vw}
}�t8� j vä| g vw} loj { p)l { jog�~ v ~Mg�l t8} n u p t jyh t jogk~ig v)u/v)|ivw}���{Mv)� g�� v j ^�x8xb_W� o rt8|�t gkh {Mu log �/tk} g �a{ r° �a{Gvh ¦ � ¡ � v)}6vw|]z jog nºt g }�t pwnqgk~ t g | Ò �¶}¾� l�� ¡ � � � ��{Mvjilk 232 v)}6| g | n } l�g�~ v hMj t hig z gkp)nsrt8u h t j vw|	| gk~ t
� gU� t j � vw} l t�vw}�| g | n } l�g�~ v loj�nUrg uMz8{G|qt8} pUgk~ig {MuGt p t8� higkjyl�n v)u ~ t p tku�v)| g u l v j�n t j | g�g�j�n } l�g � gU� t j~ vw| g u l v j�n t j �

Í�¿m� Ì Á®ÈW��c Ì õ+Á=É¢ÐO'I^IÐ ¡�Ó�¥	¢ Ö
�?n � u lojog�~ig k�� g |q| g ¡ �£loj�nUrg uMz8{G|qt g"j v¢±iu gkj ¥	¢
�?n o g | nq~ig kD� g |q| g ¡ÂiÅ i Ï Ò ío� î ¥ � ¥	¢ �½�¾MÁ�¾�pUgk~Mg/gkjyn } l�g7p6à�� irq ¾iÃ8_�Áo {M� ~Mn��an } nsrtku �sp6à��t6È�e>½�¾MÁ�¾
õ	Å�½�¾MÁ�¾�pwgk~ig�gkj�n } log7p6àu� irq ¾MÃ8_aÁâóà©Ï ilk 232£�vp6à Ó h ¦ � ¡ ���½�¾MÁ�¾�pUgk~igIl�j�nsrg uMz8{M|�tI¥ àu�Câóà q ¾iÃ8_�Áo v g�p6à | g2gkjyn } log � gU� t jä~ v�¥ ào {M� ~Mn��an } nsrt8u �sp6à��t6ÈWe4ÊÂ¾MÁ�¾�	Å�½�¾MÁ�¾�pwgk~ig2lojynsrg uMzk{M|qt�¥ êw� ¡ g }y{M� ~Gn��anq~Mn�j q ¾iÃ8_�Áo {M� ~Mn��an } nsrtku � ¥ ê¬�t6È�eVÊÂ¾MÁ�¾t6È�e>¾i¿v� Ì Á®Èm�sc Ì
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f�g�gkh | nqpUg�pwnsrtku ~ vw| g |qzkt j�n�l ��t�x��K� hMj t ~ { p v¼{Gu£}�{G� p t8u � {Mu l t ~ v�|qt8} lojynsrg uGz8{M|qtk},�a{Gv¼}yv�t8� l�n v)uMvwug2hig�jylon�jú~ v�| g � n }yv pwp)nsrt8u ~ v�| g2gkj�n } log � gU� t j � ~ v�nºt j � g �a{Gv h t ~ vw��t8}6v)ua{Gu pwnqgkj |qt8}�} n zk{ n v)u l vw}l vwt j vw� g }�^ Ø Ö�_Y� � } l�g } hMj t hMn v ~igk~ v)}/}yv�� g } g u¤vwu l�jog � g�� t8} ~ v � t8}yvwu��]v j z � o l vwuGz8v j ^ x Ò _ �o l¶� uGvw}�^ x Ø _6}�tk� j v$vw|�� rv l t ~ t ~ v$� n }�v p)pwnUrt8u ~ v�{Mu lojynsrg uGz8{M|qt � vw} lÆrg u j v p tkz nq~ig } h t jP��n��kg�jog
v)u8^ Ø Ñ _Åk

» n z8{ jog Öhk �<� v)� h |qt ~ vw|-�¼|qz8t j�n�l �/tIÓb|¼� o Õ � hig�jog"j v)±Mu gkj ¥

½�Á Ì Ê Ì `wÈWÃ È�ËÌ e³Â+ÄòÂ æ	²�§Qx"¢�²%ai¸£²%e<®ª�v§begfk´gaq�³a²�´ge�µ�ª¬«+v§begfk´haq l ¬�æÆ«#³k«cxs«�³k«Ê¸£¦dúª�²¢«Êµ¶²¢ªy§ ³ §k¸£²%eiµû²l\y aq¦d/µWª¬«+v§begfk´gaq¦d�d¢«£fk´�«Y²%eiµ¶²jd/¸£²�³k«�§beiµû²Qa�§z$w«öds²jiji¢«+v�e�©i®ª�²%a?a�§ ³a�¸�§ y ®ªª¤ y aca�§k¸�§k¸£¦d3x ê §ba
¸£²%e<®ªÇv§begfk´gaq$«ceiµ¶²¢ª¢«Y®ª/³a²Qa�§ � ·©v²jd¢«Ê¸�§�µ�ª¬«�§begfk´ha�§gi¢«+v�eO§�d.v9 "$wµ¶²%ei«�³ §|{�"$%dWv²¢ª�xk²jds²Q¨w´i²Qe<�µW«Y²%e<²
©i®ª5¨w´�v²�ds²¢ª�i��eXwU®ª¬¸£²){`¤ú²%eiµû�e©i�²jd0ds²�µW«Y²%e<²~}x êQ� x#¢Ó �ûÒ��A
½�Á Ì Ê Ì `wÈWÃ È�ËÌ e³Â+Ä õ æÆ«/�+¢�²jd�²%a+³k«+v§k¸£²¢µ�ªo�³a²%aiµWª¬«+v§begfk´gaq�«cei«ui¢«�§ba l {�²jd¢µ¶�²jdj¤a�§�aq�egfk«Êµ�´M³2³a²%a+a�§ ³a
¸�§ y ®ª�{`¤ y � ê ²%a�³k«+v§k¸£²¢µWªo�³a²=a�§�¸�§baca�§1"$wµû²%ei«�³ §�µ�ª�§�d¼¹.ªo²�§Je+§k¸2«Y²%eiµ¶¦dj¤�²%eiµ¶�e©i�²jd�²�88«öd¢µû²£´he
²%eiµ¶²¢ªo�©i¦d¢«ÊµW«cxk 0 ¤�µY§ba"¨w´Æ²~} � ç�ê�Ú�� Ø Õà Ù�� ê_� ���"� ÒÓ�� ê �+¢ � Ó �
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|�v�| g��,j t h t8} nqpwnUrt8u Ò � Ò � ��n��kg�jog�~ v ~ { p v���{Mv hMgkjog�l�j�n�g uMz8{M| gkpwn t8uMvw}�t8� l vwu n�~ig } ~ v�| g2gkh | nqpwg �pwnsrtku ~ v�}y{M} g |qzkt j�n�l ��t8}�Ó��K� rt$x��K� g {Mu g.l�j�n�g uMz8{M| gkpwnUrt8u n u nqpwnqg |Y�+}�v lon vwuMv2| g � n }�� g.j v)| gkp)nsrt8u

vwu loj v�}y{M} rg uMz8{M|�t8}6� r° u n �/t8})�
� ~ vw� rg })��} n uGt l�g ��t8} h t j � à v)| ~Gnsrg ��v l�j t ~ v�{Mu l�j�nsrg uMz8{M|�t�¥ àu� ¡ ê ��vwu l t8u p vw} higkjog�l t ~ t higkj~ v loj�nUrg uMz8{G|qt8} g�~G� gkp vwu l v)}¼¥o¦ � ¥ ç�~ v�¡ ê �i}�v lon vwuMv`k

� n u � �]¦�Ó�� ç¢�� g ¡ � �]¦%Ó�� ç¬� ����ä Ô �WØ �
f�g v p { g�pwnsrtku �mÒ�� � gkp v j v%nºv j v)u pwnqg4g | g uMt ~ v)z8vwuGv jog�pwnsrtku ~ v| g � g |q| g ��� n vwu l�jog }���{Mv�| g

v p { gkpwnUrt8u �WØ � uGt8} ~ig2n u�nºt j � gkpwnUrt8u£}yt8� j v�| g z jog�~ { g | nq~igk~/~ v�| gI~Gn } p)j v lon m gkpwnUrt8u	� � } l�g } ~ t8} hGj t��hMn v ~igk~ v)}D|qv h v j � n�l vwu g'��n��kg�jog � g �M| g�jÂ~ v loj�nqg uMz8{G| gkp)n t8uMv)}��a{Gv h v jyl vwuMv p vwu g | g � n }y� g n g � n | nqg~ v l�j�n�g uMz8{M| gkpwn t8uMvw} p t8u�nºt j �/v)}w� � g ��{Mv�| g } p t8uG} l�g u l vw}jx#¢ ���2~ v h vwu ~ vwu ~ v�| g"l�j�nqg uMz8{M| gkpwnUrt8un u n�pwn�g | ��pwgkjog�p)l v j�n m g u l�g |qvw}�n g � n | n�g } ~ v lojyn�g uGz8{M| g�pwn tkuMvw})�� _ Ì Á�_acd¾�Â+ÄòÂ65 §O§¢©.a «ui�§gi¢«+v�e ªo²¢«Êµ¶²¢ª�§ ³ §O³a²%aS�0a�fa®ª¬«ÊµW¸£��i·�� ds"$wªo²�i¢´M§ba£¨w´a«Y²¢ª�µWª¬«�§begfk´ga�§gi¢«+v�e
i��eXwU®ª¢¸£²�¡	}�������©+ª�w³k´+i�²�µ�ª¬«+v§begfk´haq¦d�i¢´ y Çv§begfk´gaq"¸3v9 ei«Ê¸££²jd¢µ.v§£§gi�®µY§ ³a=i�®¸£ w¬´ge©i¢«+v�e�³a²�a�§
i�§ba «�³ § ³�³a²�a�§.µ�ª¬«�§begfk´ha�§gi¢«+v�e*«cei«ui¢«�§ba���� < ��©+ª�w³k´+i�²�´ge�e�v´a¸£²¢ªo'§Jei«Êµ¶.³a²�i%a�§�ds²jd�³a²$ds²¢¸£²º¹)§be#�s§���g�)��a�§�d�µWª¬«�§begfk´ga�§gi¢«Y�e<²jd ¨w´Æ²)ds²¼"$wµ�«Y²%e<²%e"µW«Y²%e+³a²%e£§�¸£²º¹U®ªy§kª6²%e$²%a�ds²%eiµW«�³a�³a²/¨w´i²�²%a�©i®ªªi�²%eiµY§y¹U²
³a²�aq¦d�µWª¬«+v§begfk´gaq¦d�³a²3$w´i²%e+§�i�§ba «�³ § ³ y ²%a�v§kªo²�§�i¢´�$w«Y²¢ª¬µY§�©i®ª�²%acaq¦dj¤ds²�«ce©i¢ªo²¢¸£²%eiµY§=i��eXwU®ª¬¸£²/ds²
ª�²�§ba «��s§�²%a ª�²�§Je+§k¸2«Y²%eiµ¶b¬ A
o v h {Mv ~ v j vw} g | logkj6gk~ v)� rg }w�M��{Mv�| gIhMgkjyl�nqpwnUrt8u ~ v)| g |�z8t j�n�l ��t�x®�¶� ~ig |q{Mz gkj6g | g }ú} n z8{ n v)u l vw}hMj t hGn v ~Mgk~ vw} ~ v���v � t j�g ^ Ø8Ñ � Ø Ö�� Ø�q _Åk� _ Ì Á�_acd¾�Â+Ä õ � §kªy§�i¢´G§ba£¨w´�«Y²¢ª/µWª¬«+v§begfk´gaq'"$wµ�´rds£¥	¢Mi¢´ y {v§begfk´haq�¸Ñv§�d�©i² ¨w´i²O¡e<�ds²�§¢x#¢ y ²%a

v§begfk´haq/¸�§ y ®ªw£g¢O¤�a�§�©G§kª¬µ�«ui¢«+v�e[³a²¼¥	¢/³ §�a ´bf §kª2§�´he v´gei«ui�.µ�ª¬«+v§begfk´haq e<Qds²¢¸£²º¹)§beiµû²�¥o¦j¤/i¢´ y §
³k«cxs«öd¢«+v�e��¤��· 5	¥ ³ §Qa ´bf §kª�§�´ge�ei´Æ²%xkIµWª¬«+v§begfk´gaqPe<$ds²¢¸£²º¹)§beiµû²�¥ ç ¤ y §�d.v9 d¢´+i�²jd¢«cx®§k¸£²%eiµû²§¦G§�d¢µY§
¨w´Æ²'ds²�"$wµ�«Y²%e<²�²%a=v´ha µ�«Ê¸£2µ�ª¬«+v§begfk´haqPe<£"$wµ�´�ds�¥ Ù ¬ � ®ª�®µ�ªy§�©G§kª¬µ¶²j¤Jaq¦dVv§begfk´gaq¦d�¸Ñv§�d�©i² ¨w´i²O¡e<¦dx à¨y aq¦d�¸Ñv§�d'fkªy§be+³a²jd©£ à ³a²�i�§ ³ §�¥ à dw§kµ�«öd�w)§gi�²%eMa�§�d�d¢«£fk´a«Y²%eiµû²jd�ª�²%a�§gi¢«Y�e<²jd~}x#¢ ã xD¦ ã x ç/ã ÔXÔ6Ô ã x Ù£g¢ ä £i¦ ä £ ç'ä ÔXÔXÔ ä £ Ù A] � � v lon�� t ~ v$vw} l v loj�g � g�� t�v)} ~ vw| n � n�l�gkj v)} l�g*hMj t hMn v ~igk~4~ v g { l t8��v � t j�g�~ v�| ghigkjyl�nqp)nsrt8u
x8��� f�� �
� ~ vw� rg })� higkj�g vw| g |qz8t jyn�l �/t"x8��� f#� �]}�v h {Gv ~ v hMj t8� gkj n rgkpwn |q��vwu l v�{Mu g.hMj t hMn v ~igk~ n j�gkp)log |g u rg |�t8z g2g | g ��{Mv�}�v ~ig vwu�vw| g |�z8t jyn�l ��t ~ v�| g � n }yv p)pwnsrtku f�� ^ Ørq �ix8Ô�_W�
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