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"Por favor, poderia me dizer que caminho devo seguir agora?
Isso depende bastante de até onde você quer chegar."
Lewis Carrol - Alice no País das Maravilhas

Através dos séculos a Matemática tem sido a mais poderosa e efetiva ferra-
menta para a compreensão das leis que regem a Natureza e o Universo.
Os tópicos introdutórios que apresentamos neste livro originaram-se, inicial-
mente, dos problemas práticos que surgiram no dia a dia e que continuaram
impulsionados pela curiosidade humana de entender e explicar os fenônemos
que regem a natureza.
Historicamente, o Cálculo Diferencial e Integral de uma variável estuda dois ti-
pos de problemas: os associados à noção de derivada, antigamente chamados
de tangências e os problemas de integração, antigamente chamados de qua-
draturas. Os relativos à derivação envolvem variações ou mudanças, como
por exemplo, a extensão de uma epidemia, os comportamentos econômicos
ou a propagação de poluentes na atmosfera, dentre outros. Como exemplos
de problemas relacionados à integração destacam-se o cálculo da áreas de re-
giões delimitadas por curvas, do volume de sólidos e do trabalho realizado
por uma partícula.
Grande parte do Cálculo Diferencial e Integral foi desenvolvida no século XVI-
II por Isaac Newton para estudar problemas de Física e Astronomia. Aproxi-
madamente na mesma época, Gottfried Wilhelm Leibniz, independentemente
de Newton, também desenvolveu considerável parte do assunto. Devemos a
Newton e Leibniz o estabelecimento da estreita relação entre derivada e inte-
gral por meio de um teorema fundamental. As notações sugeridas por Leibniz
são as universalmente usadas.
O principal objetivo do livro foi apresentar os primeiros passos do Cálculo Di-
ferencial e Integral de uma variável com simplicidade, através de exemplos,
mas sem descuidar do aspecto formal da disciplina, dando ênfase à interpre-
tação geométrica e intuitiva dos conteúdos.
O livro inclui a maioria da teoria básica, assim como exemplos aplicados e
problemas. As provas muito técnicas ou os teoremas mais sofisticados que
não foram provados no apêndice, foram ilustrados através de exemplos, apli-
cações e indicações bibliográficas adequadas e estão incluidos como referência
ou leitura adicional para os leitores interessados.
Os conceitos centrais do Cálculo Diferencial e Integral de uma variável são re-
lativamente profundos e não se espera que possam ser assimilados de uma só
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vez. Neste nível, o importante é que o leitor desenvolva a habilidade de calcu-
lar e adquira a compreensão intuitiva dos problemas. As expressões do tipo "é
facil ver"ou semelhantes, que aparecem no texto, não devem ser encaradas de
forma literal e tem o propósito de dar um aviso ao leitor de que naquele lugar
a apresentação é resumida e os detalhes, perfeitamente acessíveis, deverão ser
preenchidos.
Esperamos que o livro permita ao leitor um acesso rápido e agradável ao Cál-
culo Diferencial e Integral de uma variável.
Não podemos deixar de recomendar aos alunos a utilização, criteriosa, dos
softwares de Cálculo existente no mercado, pois eles são um complemento útil
ao aprendizado da disciplina.
Desejamos agradecer aos nossos colegas do Departamento de Análise e do
IME-UERJ que, de algum modo, nos motivaram e deram condições para es-
crever estas notas e à Sra. Sonia M. Alves pela digitação. O texto foi digitado
utlizando Amstex e a maioria dos desenhos foram feitos utilizando o software
Mathematica. Certamente, todos os erros são exclusivamente de responsabili-
dade dos autores.

Mauricio A. Vilches- Maria Luiza Correa
Rio de Janeiro
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×�Ø «�ÊÄÙ�É ´�Ú ¶
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w�h{��r[���znvh{pqh ézëzë �{co`�x lhkwe`ih�º�Ò ézëzë Ô Ñ ñ ëzëzëzë !)% �(' �
Ò % �('�� Ñ nq|q�suvh{uq`ba�uq` lhkwo`ih�Ô$�
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fb��ps�s|qu�wergfb�¥wofbnqpshkw�wo`�corguq` î âCÒ�â Ñ x�`�ceworza�Ô�uq`[h{p�con�woh��qfbrzx nqx£¨q`bxy�sad�bl`�wo�srg`bx fih{uvh�`�¢�cewe`bxy�¥ø
uvh{uq`{� Õ ��rzpsnqxy`�uqrgc�h{|q�!nq`�l`�uq`baef�we��corg`bx ��nq|�}fk�h{ryuqr�w�h{��r*�!�

r

Õ ��rzp�nqxy`	uqrgf��sps��|qu�wor l` î �$# ! â ã `+rguqrza
uqrz��a�¨q`�xy�sae��l`�wo�srzayl` ð � ã !
é âtã+�qpsrz�zrq��ró��rzp�nqxy`�cor{c�h{p

l`{©

,�Ò �zÔ Ñ ð �+#öÒ �.- ê Ô !
é âtã �

��r{w�`�¢q`bxgjvpsrq�qae`[rgw�h{��rg��r{w/� Ñ Ü â��vrg��rzpsnqx�`Ál`0,�Ò Ü Ô Ñ ì î !
é âtã{�

Û í Ý á+rz�sa�aohkc�l`�ps��ce`ba�hkwdco��¦vfb�sh{�sa�`badci�h{rtfb��wefbnqp¤h{|quqr¸h{rtwo`buqr{w�uqrt §�!nvh{uqr{w�`bx;nqx�h�lr{weÞv��c�hLuq`gw�h{��r
�s�znvh{p�h ð � ì é21�Üåë43�5 â�� Õ fbrzx�jqwo��xy`b|�cor æ��!nq`�ad`�j�hkw�h rzaLaehkc�l`bps�¥co`bab��ae`Á`bps`�a ce����`�wo`�x nqx�h
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j�r{w��ôhgaen�j�`�wo� lm f��s`�fbr{wdj�r{w�h{p��q`b|�cb�h{rq©

��Ò
	�Ô Ñ 5��
 	 # ¼

rz|quq`�	 l`�r�j�`baerô`�x �!nq�sp�rzatuqr h{|q��x�h{p�` 5�� ë l`�nqx�hÃf�rz|qadc�h{|�co`^�!nq`^uq`�j�`b|quq`Ruqr h{|q� ø
x�h{p��À �¢�j�`�wo��xy`b|�c�h{psx�`b|�ce`{� l`�fbrz|q¨q`bf��suqrô�!nq` 5 Ñ ë � ÜzÜ j�hkw�h ¨!nqxyh{|qrzat` 5 Ñ ë � ÜzÜåî j�hkw�h
jqwo��x�hkc�h{ab� ��r{w¡`$¢q`bx�jvp�rq�qnqx ¨qrzx�`bx£uq` ï{ë �!nq�sp�rza�co`�x nqx�h�aen�j�`�wo� lm fb��`�fbr{wdj�r{w�h{p­hkjqwori¢q�sxyh{uvhuq`���Ò ï{ë Ô Ñ ë � ÜzÜ 1 �� ï{ë # Ñ Ü � îzêzî ð é ñ â # ��nqx�h�f�wo�¤h{|�}fihRuq` ì ë ��nq��psrza�co`bx nqx�h^aen�j�`�wo� lm f��s`fbr{wej�r{w�h{p�hkjqwori¢q�sxyh{uvhóuq`���Ò ì ë Ô Ñ ë � ÜzÜ 1 �� ì ë # Ñ ë � î�Üåë ð î â # �v`�cofk�

	 ��Ò
	�Ô Ñ ë � ÜzÜ&1 �
 	 #

ì ë ë � ÜzÜ 1 �� ì ë #��Ñ ë � î�Üåë ð î â #
í ð ë � ÜzÜ 1 �� í ð #��Ñ Ü � í ï�Ü ízì â #
ï{ë ë � ÜzÜ 1 �� ï{ë #��Ñ Ü � îzêzîzé ñ â #
îzê ë � ÜzÜ 1 �� îzê #��Ñ ì
� Ü ð é�ÜNï â #
ñ ë ë � ÜzÜ 1 �� ñ ë #��Ñ ì
� ì ë ñ Ü ì â #
Ü ì ë ë � ÜzÜ 1 �� Ü ì ë #��Ñ ì
� ê�ï{ê�Üåê â #

Û¥ÜåëkÝ · `�¹dh¸º Ñ ¿8`LÂôhYwo`b�{w�h¸��nq` h{adaer�fb�sh¸hYfih{uvh¸|	lnqxy`�wor¸wo`bh{p Å Æ º0��r¸ae`�nÃfbn�Þ�rq�ö�sadcor�l`k©
Ì�Ñ Â�ÒÓÅ�Ô Ñ Å ã �
��r{wg`�¢q`bxgjvpsrq� h{r^|	lnqxy`�werÃÏ Ü h{aeaer!fb�¤h{x�rza�r�|	lnqxy`�wer Â�ÒßÏ Ü Ô Ñ ÒßÏ Ü Ô ã Ñ Ï Ü ��h{r�|	lnqxy`�wer ì
h{aeaer!fb�¤h{x�rzaÖrg|�lnqxy`�woryÂ�Ò ì Ô Ñ Ò ì Ô ã Ñ î �vh{r�|	lnqxy`�wer � ì h{aeadr�fb�sh{xyrzaÖrg|�lnqx�`�wor�Â�Ò � ì Ô Ñ ì � ì �h{r�|�lnqx�`�wor�� � - Ü h{adaer�fb�sh{xyrza
r�|�lnqxy`�wor�Â�Ò�� � - Ü Ô Ñ Ò�� � - Ü Ô ã �v`�cof{�



����������	��
���

�����������������	�����! "��
Å Â�ÒòÅ~Ô Ñ Å�ã

ø Ü ÒßÏ Ü Ôdã Ñ Ï Ü
ì Ò ì Ô ã Ñ î

� ì Ò � ì Ô ã Ñ ì � ì
� �ßã

� � - Ü Ò�� � - Ü Ôßã
� ����� � � � ã � ��� â â ��� #

Ò�� � Ï ð��� � - Ü Ô � Ò � � Ï ð	�� � - Ü Ô � �

Û¥ÜzÜbÝ · `�¹dh�º Ñ Û ë ¼ -�
 Ôö`+Âth[wo`b�{w�h��!nq`�h{aeadr�fb�sh0h�fih{uvh�|	lnqxy`�wer�wo`ih{p�Å
� ë aenvh�w�h{��à¡��nvh{u�woh{uvh��
�saßcor l`{© Ì�Ñ Â�ÒÓÅ�Ô Ñ � Å �

��r{w�`�¢q`�x�jvpsrq�qh{r�|	lnqxy`�wer ë h{aeaer�f��¤h{xyrzaÖr�|	lnqxy`�wor�Â�Ò ë Ô Ñ � ë Ñ ë �vh{rg|�lnqx�`�wor � � h{aeaer!fb�¤h{x�rza
r |	lnqxy`�wortÂ�Ò�� � Ô Ñ � � � Ñ � # `�h{r |	lnqxy`�worÁÏ ð |~�h{r�j�r�uq`bxyrza+h{adaer�fb�shkw+|q`b|q¨�nqx;|�lnqx�`�wor wo`ih{p �
j�rz��ab� � Ï ð |~�h{rÃl`�nqx |	lnqxy`�wor�wo`ih{p �

Å Â�ÒÓÅ�Ô Ñ � Å
ë ë
ì � ì
ð ì
ø ð �s|quq`�¦v|q�suqr
� � � #

� � - Ü 
 � � - Ü�� â ���� â
Ò�� � - ð	�� � - Ü Ô ��� Ò � � - ð��� � - Ü Ô �

Û¥Ü ì Ý · ` ¹dh�º Ñ ¿ `�Â�h�ae`b�znq�s|�co`[��nq|�}f{�h{r¸©

Ì�Ñ Â�ÒÓÅ�Ô Ñ�� Å # ae` Å�� ì
Å ã ae` Å�� ì �

Î r |	lnqxy`�worÍÏ Ü h{aeadr�fb�sh{xyrza�r |	lnqxy`�wor�Â�ÒßÏ Ü Ô Ñ Ò�Ï Ü Ô # Ñ Ü ��h{r |�lnqx�`�wor ì h{aeadr�fb�sh{xyrzayr
|	lnqxy`�wer�Â�Ò ì Ô Ñ ì ã Ñ î � h{rg|	lnqxy`�wor � ì h{aeaer�f��¤h{xyrza
r�|�lnqx�`�wor�Â�Ò � ì Ô Ñ Ò � ì Ô # Ñ ì �v`�cef{�
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Å Â�ÒÓÅ~Ô
ë ë
ø Ü ÒßÏ Ü Ô # Ñ Ü
ø é ÒßÏ é Ô # Ñ ñì Ò ì Ôdã Ñ îé Ò é Ôdã Ñ ì ï
� é é
� í í ã � #

Û¥ÜåékÝ · ` ¹dh�º Ñ ¿ `�Â�h�ae`b�znq�s|�co`[��nq|�}f{�h{r¸©

Ì�Ñ Â�ÒÓÅ�Ô Ñ�� Ü ad` ÅÁÆ��
Ï Ü ad` Å�äÆ�� �

��r{w+`�¢�`bx�jvpsrq��h{r |	lnqxy`�worÁÏ Ü h{adaer�fb�sh{xyrza�r |	lnqxy`�wer�Â�Ò�Ï Ü Ô Ñ Ü ��h{r�|	lnqxy`�wer ì h{aeadr�fb�sh{xyrza�r
|	lnqxy`�wer Â�Ò ì Ô Ñ Ü � h{ry|	lnqxy`�wer � ì h{adaer�fb�sh{xyrza�ry|	lnqxy`�wor�Â�Ò � ì Ô Ñ Ï Ü � j�rz�sa � ì l`[��wew�h{f��srz|vh{p �
Â�Ò ! Ô Ñ Ï Ü ��Â�� í ï�� Ñ Ü �
_	rza�`$¢q`bx�jvp�rza Û ékÝ � Û ð Ý � Û í Ý � Û êkÝ � Û ï Ý � Û îkÝ � Û ñ Ý � Û¥ÜåëkÝ � Û¥ÜzÜbÝ ` Û¥Ü ì Ý h{a���nq|�}fk�rz`ba�ab�h{r¡uq`�¦v|q�suvh{a�j�r{w­`b�!nvh�}f{�rz`ba
Ò��!nq`���r{wo|q`bfb`�x Ì �!nvh{|quqr0ab�h{r0hkcewo�¥Þvnq�suqrza§�kh{psr{we`baÖh�Å�Ô���_	r0`�¢q`�x�jvpsr Û Ü ì Ý �!h���nq|�}f{�h{ró|~�h{rRl`�uvh{uvhj�r{w�nqx�h0`b�!nvh�}f{�h{rq�vx�h{ab�qh�uq`�¦v|q�d}f{�h{r�uq`[��nq|�}f{�h{rÃl`[aohkce�sae��`b�¥c�h��ö §x£�z`�w�h{p��q|q`bx cor�uvh{a�h{a���nq|�}f{�rz`ba
ab�h{rg|q`bfb`baeaehkwo�¤h{xy`�|�co`k� uq`�¦v|q��uvh{a�uq`�xyh{|q`b��w�hó`�¢�jvp lm f���c�h�����r{w�`�¢q`bxgjvpsrq©
Û¥Ü ð Ý · `{��uqn�w�h{|�ce`�r���`�wi�h{r�uq` ì ëzëzé �!|qr
	��sr�uq`���h{|q`b�¥worq�!we`b�z�sadcdw�lh{aeae`bx�rza�h[co`�x�j�`�wohkcon�w�h�x�lh ¢��sx�hr�f�r{wewo�suvht`bx/fih{uvhYuq�sh���r{Þqco`�wilm h{xyrza�nqx�h���nq|�}f{�h{rq�Lá+`y�òhkcorq��htfih{uvhYuq�¤h���`�adc�lhYh{aeadr�fb�sh{uqr¸nqx�hlnq|q�sfbh�co`bxgj�`�w�hkcen�w�h�x lh ¢q�sxyh����sadcor�l`{�§hÁco`�x�j�`�wohkcon�w�h�l`t��nq|�}f{�h{r^uqr�uq�sh��   x0Þ�r{w�h¸|~�h{r^`$¢q�saßc�h
nqx�hY�Nlr{woxónqpshY`�¢�jvp lm fb�¥c�h�j�hkw�h¸`�¢�jqwe`baeaohkwgh¸��nq|�}f{�h{r�uqr�`$¢q`bx�jvp�r Û¥Ü ð Ý �öh¸uq`�¦v|q�d}f{�h{rÁuq` ��nq|�}f{�h{r l`aohkco��ae��`b�¥c�h��
�� Ú «���� ³ °± ²´ « Ú ¶
��Ô�  x �z`�w�h{p��0h x�h{�sr{we�¤hôuvh{aÁ��nq|�}f{�rz`ba�nqaoh{uvh{a�|vh{a�hkjvp��sfih�}fk�rz`ba¸ab�h{rÍuvh{uvh{aÁj�r{w��Nlr{woxónqp¤h{a¸rzn
`b�!nvh�}f{�rz`bab�
�s�¤Ô l  jqwo`bfb��aer[co`�w nqx=j�rznqfbr�uq`�fbnq�suvh{uqrq�zj�rz�sa�|q`bx=cor�uvh+`b��nvh�}fk�h{r[uq`�uqnvh{a��khkwo�blhk��`b�saöuq`�¦v|q`�nqx�h
��nq|�}f{�h{rq� ��r{w§`$¢q`bx�jvp�rq��h�`b��nvh�}fk�h{r Ì # Ñ ÅL|~�h{r�uq`�¦v|q`�nqx�h���nq|�}f{�h{rq��j�rz�sa j�hkwoh�Å Ñ Ü co`�xyrza uqrz��a
�kh{psr{wo`ba
j�hkw�h Ì ��hgaohkÞ�`�wi© ÌgÑ�� Ü � xyh{a Ì # Ñ ÅÁu�lh�r{wo���z`bx hguqnvh{a���nq|�}fk�rz`bab© ÌgÑ Â � ÒÓÅ�Ô Ñ � Å�`
Ì�Ñ Â # ÒÓÅ�Ô Ñ Ï � Å �

��r�uq`�xyrza+�sx�h{�z��|vhkw+nqx�hL��nq|�}fk�h{r�fbrzxyrLnqx�h x�lh{��nq��|vh���nq`�n�co�sp��sàih nqx�h�fb`�wecohtx�hkc�l`�wo�¤hyjqwo��x�h
Ò���|�jvn�c$Ô�j�hkw�h�`bpshkÞ�r{w�hkw+h{p��znqx jqwor!uqn�cory¦v|vh{p
Ò�rzn�cdjvn�c$Ô�`�r fbrz| ¹ßnq|�cor uqrza	|	lnqxy`�worza�we`ih{�sa�f�rzxyr
nqx uq`�j�lrzae�¥cor uq`Áx�hkc�l`�wo�sh{a�jqwo��x�h{ab� õ �sfih `����suq`b|�co`Á��nq`3l`¸��nq|quvh{xy`�|�c�h{p	uq`�co`�woxy��|vhkwi��`�¢vhkc�h ø
xy`b|�co`{�ö|q`baßco`�uq`�j�lrzae�¥corq�ö��nvh{p�x�hkc�l`�wo�¤hLjqwo�sx�hY�òh{à ��nq|qfb��rz|vhkw�|qrzaeaoh¸x�lh{��nq��|vh �öfih{aer�fbrz|�cdw�lhkwo�srq�
fbrzx£fb`�wdco`bàih�� hg`baßcew�h{��hkwo`bx�rza �q`badc�hgh{|vh{psrz�z�sh�|qrza�ps`��kh��h{a�ae`b�znq��|�co`�a�uq`�¦v|q�d}fk�rz`bab©
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x f(x)

ª�«­¬[®+¯k°± ²´ « Ú�� ¶
��Ô Õ fbrz| ¹ßnq|�cor�uq`�cor�uqrza�rza�ÅÁÆ�¿Ã��nq`Öaohkco��ae�òh{àb`bxÀh�uq`�¦v|q�d}f{�h{r+uq`Ö��nq|�}f{�h{r¸l`�f�¨vh{x�h{uqr�� ´ Ê Ç� ®+¯ ´
� ³�� È ®L°±�²³�´ Â�`�l`[uq`b|qr{coh{uqr�j�r{w
	�� â^Ò Â~Ô �
�s�¤Ô Õ f�rz| ¹ßnq|�cor	uq`�cor�uqrza­rza Ì Æt¿ coh{�sa���nq` Ì�Ñ Â�ÒòÅ~Ô��Nrz|quq` ÅÁÆ
	�� â^Ò Â~Ô�l` f�¨vh{x�h{uqr ¯ßÊ ³�� «�Ê
� ³�� È ®L°±�²³�´ Â�`�l`[uq`b|qr{coh{uqr�j�r{w
�!â^Ò Â~Ô��
l �f�p¤hkwor��!nq`�	�� â^Ò Â~Ô�¼���âRÒ Â~ÔÖ¾ô¿���`	�!nq`�	�� â^Ò Â~Ôól`¡r�fbrz| ¹ßnq|�corguqrza �{h{p�r{wo`ba�uvh��khkwo�ilhk��`�p ��|quq`�ø
j�`�|quq`b|�ce`�j�hkw�h+rza���nvh{��a§ÂÃl`
uq`�¦v|q��uvh ����âRÒ Â~Ô�l`
r+fbrz| ¹ßnq|�cor�uqrza��kh{psr{wo`baöuvh��khkwo�ilhk��`bp�uq`�j�`b|quq`�|�co`
fih{p�fbnqp¤h{uqrza¡h�j�hkweco�¥w�uqrza¡`bp�`bxy`b|�corza�uqryuqrzx¸lm |q��rq�
á+nvh{a���nq|�}fk�rz`ba	ÂÁ`	è�ab�h{rguq�¥c�h{a ¯ ���«�®�Ëv¯ ±�³�Ú ad`[co`bx rgxy`baex�r0uqrzx¸lm |q��r�	 `�Â�ÒòÅ~Ô Ñ è~ÒÓÅ~Ô$��j�hkw�hcor!uqrLÅ�Æ�	2��j�r{w[`�¢q`�x�jvpsrth{a[��nq|�}fk�rz`ba0Â�ÒÓÅ�Ô Ñ Å # ¼qÅ �Àë `óè~ÒÓÅ�Ô Ñ Å # ¼eÅÃÆ ¿Àab�h{r�uq����`�wo`b|�co`ba
j�rz��a�ad`bnqa�uqrzx¸lm |q�srza
ab�h{r�uq����`�wo`b|�co`ba��
Î |�co`baÖuq`	��`�w
h{p��znq|qaÖ`�¢q`bxgjvpsrzab����rzp�c�h{xyrza§h��s|qae��adco�¥w
��nq`�j�hkw�h�`baßconquvhkw���nvh{ps�!nq`�wÖ��nq|�}f{�h{rq�quq`���`�ø
xyrza
ae`bxgjqwo`�uq`�ce`�woxy��|vhkw¡rza�fbrz| ¹ßnq|�corza�	�� â^Ò Â~ÔÖ`���â^Ò Â~Ô �
×�Ø «�ÊÄÙ�É ´�Ú ¶
Û¥ÜbÝ Î lhkwo`ih�uq`�nqx fzlm wof�nqpsr�uq`�w�h{�sr*� l`[º�Ò �{Ô Ñ"! �+# � ��ad`b|quqryrgwoh{�srq��co`bx�rzab©�� ��ë �vp�rz�zrq�

	�� â^Ò�º�Ô Ñ ��â^Ò�º�Ô Ñ Ò ë ¼ - 
 Ô �
Û ì Ý 
Örz|qae��uq`�wo`yh ��nq|�}f{�h{r ÌYÑ Â�ÒòÅ~Ô Ñ Å # ��l`�fbp¤hkworL��nq`�|~�h{r�`$¢q�saßco`bx wo`baßcewo�d}fk�rz`ba[j�hkw�hLrt|�lnqx�`�wor
wo`ih{p~Å��vpsrz�zrq��co`bx�rza��!nq`{©

	��NâRÒ Â~Ô Ñ ¿
` Ì�Ñ Å # � ë �­j�hkw�h cor�uqrtÅ ÆÃ¿ �
`b|�ci�h{r���âRÒ Â~Ô�¾ Û ë ¼ - 
 Ô ��fbrzxyrLcor�uqrt|	lnqxy`�wortwo`ih{p�Å � ë
j�rzadaenq��woh{�sà���nvh{u�w�h{uvh��v`b|�ci�h{rq©

��â^Ò Â~Ô Ñ Û ë ¼ -�
 Ô �
Û ékÝ 
Örz|qae�suq`�wo`+h���nq|�}f{�h{r Ì�Ñ Â�ÒÓÅ�Ô Ñ � Å­���	x�h�woh{�sà¡�!nvh{u�w�h{uvh�`�¢��sadce`¡aerzxy`�|�co`¡ae`�Å�� ë �!`b|�cb�h{rq©

	�� â^Ò Â~Ô Ñ Û ë ¼ -�
 Ô � |qrN�kh{xy`b|�co`{�vfbrzxyr�`bx Û ì Ý ��co`bxyrza�©
�!â^Ò Â~Ô Ñ Û ë ¼ -�
 Ô �
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Û ð Ý 
Örz|qae��uq`�wo`Rh ��nq|�}f{�h{r Ì Ñ Â�ÒòÅ~Ô Ñ � Å # Ï Ü � 

rzxyr |qrÃfih{aer h{|�co`�wo��r{wi� � Å # Ï Ü `$¢q�saßco`
aerzxy`�|�co`�ae`�Å # Ï Ü � ë �qwo`�aerzp���`b|quqryhg�s|q`���nvh�}f{�h{r�co`bxyrzab©

	�� â^Ò Â~Ô Ñ ÒßÏ 
�¼iÏ ÜbÝ��RÛ Ü ¼ - 
 Ô `k��|qrå�kh{xy`b|�co`{�qco`bxyrza�©
�!â^Ò Â~Ô Ñ Û ë ¼ -�
 Ô �

Û í Ý 
Örz|qae�suq`�wo`0h���nq|�}f{�h{r ÌgÑ Â�ÒÓÅ�Ô Ñ Ü
Å ��l`�fbpshkwory��nq`�Â l`�uq`�¦v|q�suvhyae`[`�aerzxy`b|�co`�ae`�Å��Ñ ë � p�rz�zr

co`bx�rza��!nq`{©
	��NâRÒ Â~Ô Ñ ¿ Ï�� ë�� Ñ ÒßÏ 
�¼ ë Ô � Ò ë ¼ -�
 Ô �

j�r{w�rzn�ceworgp¤h{uqrq�vnqx�hó�¤w�h�}f{�h{rÃl`�|�nqp¤h�ae`�`�adrzxy`b|�co`[ad`�r�|�nqxy`�woh{uqr{wtl`�|!nqp�r ��`�|�ci�h{r
��âRÒ Â~Ô Ñ ¿ Ï�� ë�� �

Û êkÝ 
Örz|qae�suq`�we`	h���nq|�}f{�h{r Ì�Ñ Â�ÒÓÅ�Ô Ñ Ü
Å # Ï Ü ��f�rzxyr�|qr0fih{aer�h{|�co`�wo�sr{wÖr0uq`�|qrzxy�s|vh{uqr{w§uvh��¤w�h�}f{�h{r

|~�h{rgj�r�uq`[ae`�w�|�nqpsr �vp�rz�zr�Å # Ï Ü �Ñ ë �v`b|�ci�h{rq�qÅ	�Ñ�� Ü `{©
	��NâRÒ Â~Ô Ñ ¿ Ï���Ï Ü ¼ Ü
� �
��â^Ò Â~Ô Ñ ¿ Ï�� ë�� �

Û ï Ý 
Örz|qae��uq`�wo`th���nq|�}f{�h{r Ì Ñ Â�ÒÓÅ�Ô Ñ �� Å �Öfbrzx�r�hÁw�h{�sà f�ln�Þv��fih^uq`Lnqx |	lnqxy`�worÁj�rzae�¥co����r�rzn
|q`b��hkco�¥��r l`+j�rzae�¥co���khórznY|q`b��hkco�¥�{h��

	�� â^Ò Â~Ô Ñ �!â^Ò Â~Ô Ñ ¿ �

Û îkÝ 
Örz|qae��uq`�wo`�h+��nq|�}f{�h{r Ì�Ñ Â�ÒòÅ~Ô Ñ � Å�- � Å # Ï Ü � Î ��nq|�}f{�h{r�l`�uq`�¦v|q��uvh�ae`
Å�� ë `
Å #�Ï Ü � ë
ae��x�nqp¥c�h{|q`ih{xy`�|�co`k� 	�`baerzp¥��`b|quqr�h{a¡��|q`b��nvh�}fk�rz`bab�vr{Þqco`bxyrza
Å
� Ü �qpsrz�zrq�

	�� â^Ò Â~Ô Ñ Û Ü ¼ - 
 Ô `
�!â^Ò Â~Ô Ñ Ò ë ¼ -�
 Ô �

Î �zr{w�h
��nq`�uq`�co`�wexy�s|vh{xyrza~|qrza�`�¢�`bx�jvpsrza�rza�uqrzx¸lm |q��rza�` ��x�h{�z`b|qa�uvh{a­��nq|�}fk�rz`bab�kj�r�uq`bxyrza�hi�{h{p��¤hkwi�ae`bx£j�`�wo�s�zrq�q`baßc�h{a¡��nq|�}f{�rz`�ab�
×�Ø «�ÊÄÙ�É ´�Ú ¶
Û¥ÜbÝ · `tÂ�ÒÓÅ~Ô Ñ � Å­�ö`b|�cb�h{rRÂ�Ò í Ô Ñ � í � Â�Ò ! Ô Ñ � ! `LÂ�ÒÓÅ # - Ü Ô Ñ � Å # - Ü ��j�rz�sa�Å #/- Ü l`
ae`bxgjqwo`�j�rzae��ce����rq�
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Û ì Ý · `+è�ÒòÅ~Ô Ñ Ü

Å �vfih{psf�nqp¤h{xyrzaÖè�Ò
Ü
� Ô Ñ �$��ad` � �Ñ ë `�è~ÒÓÅ � - ð Ô Ñ Ü

Å���- ð �
l  c�h{x0ÞÖl`bx fbrzxónqx |qrzagco`�¢�cerzaguq`�
tlh{p�fbnqpsrRuq`�|qr{c�hkw�h{ag��nq|�}f{�rz`bayfbrzx�r ÂI©§ºCÏ Ð ¿ ��rz|quq`k�
º Ñ 	��NâRÒ Â~Ô �
JLK�J � � E� P T¡U V���O 1�� Q 6T 7U O+V

Î we`�jqwo`bae`�|�c�h�}fk�h{r��z`brzxÃl`�cewe�sfihóuq`�nqx�hó��nq|�}f{�h{r�uq`�nqxyhó�khkwo�ilhk��`�p�we`ih{p	l`�uvh{uvhgj�r{w¡ae`�n � � Ç³ ¬ ±~´|qrgjvpsh{|qryfbr!r{wouq`b|vh{uqrgÅ Ì �
ª�«­¬[®+¯k°±�²³�´ ¶ Õ �{w�lhk¦vf�ryuq`[nqxyhg��nq|�}f{�h{r Ì�Ñ Â�ÒòÅ~Ôyl`[rgae`b�znq��|�co`[aen�Þ�f�rz| ¹ßnq|�cor�uqrgjvp¤h{|qrq©

� Ò Â~Ô Ñ �!ÒÓÅ­¼$Â�ÒÓÅ~ÔdÔeä Å�Æ
	�� â^Ò Â~Ô � �


�� Ú «���� ³ °± ²´ « Ú ¶
��Ô
	+`brzxy`�cdwo�sfih{x�`b|�ce` � Ò Â~Ôtl`{��`bx �z`�woh{p �~nqx�h fbn�we�khL|qr jvp¤h{|qrq��_	rza�`$¢q`bx�jvp�rza Û¥ÜbÝ � Û¥ÜåékÝ ` Û¥Ü ð Ý
uvhgad`�}f{�h{r ì � ë � � Ò Â~ÔÖ|~�h{r l`�nqx�hófbn�we�kh��§_	rza�fih{aerza�`bx �!nq` � Ò Â~Ôyl`[nqx�hófbn�we�kh����s|�conq��co�¥�{h{x�`b|�ce`
j�r!uq`bxyrza�j�`b|qaohkwg��nq` rzaófbrz| ¹ßnq|�cerza�	�� â^Ò Â~Ô�`��!â^Ò Â~Ô[wo`�jqwo`bae`b|�c�h{x h��dp¤hkwo�zn�w�h�
Á`��eh{p�cen�w�h�

x�lh ¢��sx�h�uvh�f�n�we�{h��qwo`�adj�`bf�co���kh{xy`b|�co`{�
��Ô���|q�sf��¤h{psx�`b|�ce`{��hLf�rz|qadcewon�}f{�h{rtuqrza[�{wvlhk¦vfbrza[ad`�w�lh�wo`ih{ps��àih{uvh �òh{àb`b|quqrYnqx�hyc�hkÞ�`bp¤h���rz|quq`gh{a+`b|�ø
cew�h{uvh{a0uvhYc�hkÞ�`bp¤hYa��h{r¸rza0`bps`bx�`b|�cerza0uqr�uqrzxYlm |q�sr�` h{a0aohqlm uvh{ab��h{a�wo`�adj�`bf�co���kh{a0�sx�h{�z`�|qab�Y §aßco`jqwor!fb`baeaer^l`¡uq`bxyr{w�h{uqr[`��s|q`�¦vf��s`b|�co`	`¡ad`�w�lh0hkÞ�h{|quqrz|vh{uqr0|qrza�fihkj�lm conqpsrza ae`b�znq��|�co`�ab����nvh{|quqr0ad`�wi�h{ruvh{uvh{a	c�l`bfb|q��fih{a�x�h{�sa	`�¦vf��s`b|�co`ba+j�hkw�h �òh{àb`�w[rL�{wvlhk¦vfbrq� l ���x�j�r{wecoh{|�co`�|~�h{rtfbrz|q��nq|quq�¥w�h ��nq|�}f{�h{r
fbrzx£ae`bn��{w�lhk¦vfbrq�qj�rz��a¡r��{wvlhk¦vfbr l`�nqx adn�Þ�fbrz| ¹ßnq|�cor�uqr�jvpsh{|qrq�
×�Ø «�ÊÄÙ�É ´�Ú ¶
Û¥ÜbÝ  §adÞ�r�fb`�r��{w�lhk¦vfbr uvhy��nq|�}f{�h{rLuvh{uvh�j�`bpsh ad`b�znq�s|�co`�c�hkÞ�`bp¤h�� ��nq`�xyrzaßcew�h�h��kh{à{�h{r�ae`bx�h{|vh{p�uq`
lh{�znvhguq`[nqx�h0wo`�jqwo`baeh�©

á+�¤h â ã äzæåç�è
Ü ézêzë
ì í Üåëé î�ï{ë
ð î�ï{ë
í ñ�í ëê ð ñ ïï í Üåë

Õ �{w�lhk¦vf�rguq`baßc�hg��nq|�}f{�h{r�|~�h{rówo`�jqwo`bad`b|�coh�nqx�h0fbn�we�kh�� Î jqwo��xy`b�¥w�h0fbrzpsnq|vhóuvhócohkÞ�`bpsh0we`�jqwo`bae`�|�c�h
hgr{weuq`b|vh{uvh�`�h�ae`b�znq|quvh�f�rzpsnq|vh�h{a�wo`badj�`bf�co�¥�{h{a¡hkÞvaefb��aeaoh{a ��psrz�zrq�qr{Þqco`�xyrzab©
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Û ì Ý   adÞ�r!fb`�rg�{w�lhk¦vfbrguvh���nq|�}f{�h{r Ì�Ñ Â�ÒÓÅ�Ô Ñ Å #k� 	��NâRÒ Â~Ô Ñ ¿ ` ��â^Ò Â~Ô Ñ Û ë ¼ 
 Ô��
õ h{àb`b|quqr�hóc�hkÞ�`bpsh�©

Å Â�ÒÓÅ~Ô Ñ Å #
ë ë� Ü ä ð Ü ä Üåê� Ü ä é Ü ä ñ� Ü ä ì Ü ä ð� Ü Ü� ì ð� é ñ

Å # � ë j�hkw�h cor�uqr ÅôÆ ¿��§rza+j�rz|�corza�uq`�hkÞvaefb��aeaoh{a[Å `LÏ
Å ce`bx;htxy`badx�h�r{wouq`b|vh{uvh ÌYÑ Å #N�
��rz�zrq��r��{w�lhk¦vfbr uq`�Â�¦vfbh ad��convh{uqr�|qr�jqwo��xy`b��wery`�ae`b�znq|quqrL��nvh{u�woh{|�co`k� Õ Þvad`�we�kh{|quqr�h�c�hkÞ�`bp¤h��
fbrz|qfbp�nq�¥ø ae`¡�!nq`¡ae`�r[�kh{psr{w�uq`�� Å��Nh{nqx�`b|�coh��!rzaö�{h{p�r{wo`ba�uvh[fbr{wdwo`badj�rz|quq`b|�ce`	r{wouq`b|vh{uvh�h{nqx�`b|�coh{x
x�h{��a�w�hkjv��uvh{xy`b|�co`{� · `yrza[�{h{p�r{wo`ba�uq`�� Å���hkjqwerå¢��sx�h{xgø ae`gh�àb`�worq��rza[�kh{psr{wo`ba[fbr{wewo`�adj�rz|quq`b|�co`bauvhgr{weuq`b|vh{uvhyhkjqwori¢q��x�h{xgø�ad`�xyh{�saÖw�hkjv�suvh{x�`b|�ce`[uq`[àb`�worq� Õ �{w�lhk¦vfbr�uq`�Â�l`{©
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Û ékÝ   adÞ�r!fb`�rg�{w�lhk¦vfbrguvh���nq|�}f{�h{r Ì�Ñ Â�ÒÓÅ�Ô Ñ Å ã � 	��NâRÒ Â~Ô Ñ ��âRÒ Â~Ô Ñ ¿��
õ h{àb`b|quqr�hóc�hkÞ�`bpsh�©

Å Â�ÒÓÅ~Ô Ñ Å�ã
ë ë� Ü ä ð � Ü ä ê ð� Ü ä é � Ü ä ì ï� Ü ä ì � Ü ä î� Ü � Ü� ì � î

· `�Å � ë ��`b|�ci�h{r Ì � ë `�ae`�Å � ë ��`b|�ci�h{r Ì � ë � �­rz�zrq� ry�{w�lhk¦vfbr�`�adc�lhyae�¥convh{uqry|qryjqwo��xy`b��wery`co`�wefb`b��wery��nvh{u�w�h{|�co`ba�� Õ Þvae`�wd�{h{|quqrLh�c�hkÞ�`bp¤h��q��`bxyrza���nq`[��nvh{|quqryÅ ��ë `�Å�f�wo`baef�`{��rza��kh{psr{we`ba
fbr{wewe`badj�rz|quq`�|�co`�ayuvh�r{weuq`b|vh{uvh Ì coh{xóÞ�l`�xCf�wo`baef�`bx `tx�h{��a�w�hkjv�suvh{x�`b|�ce`{���	nvh{|quqr�Å � ë `
Å uq`bf�wo`�aefb`{�örza[�kh{psr{we`ba�fbr{wewe`badj�rz|quq`�|�co`�a�uvhtr{wouq`b|vh{uvh Ì uq`bf�wo`badfb`bx»`yxyh{�sa+w�hkjv�suvh{xy`�|�co`k� Õ
�{w�lhk¦vfbrguq`0Â�l`{©
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Û ð Ý   adÞ�r!fb`�rg�{w�lhk¦vfbrguvh���nq|�}f{�h{r Ì�Ñ Â�ÒÓÅ�Ô Ñ Ü
Å ��	��NâRÒ Â~Ô Ñ ��âRÒ Â~Ô Ñ ¿�Ï�� ë�� �

õ h{àb`b|quqr�hóc�hkÞ�`bpsh�©

Å Â�ÒòÅ~Ô Ñ Ü
Å

� Ü ä Üåëzë � Üåëzë� Ü ä ð � ð� Ü ä é � é� Ü ä ì � ì� Ü � Ü� ì � Ü ä ì� é � Ü ä é
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· `�Å �3ë ��`b|�ci�h{r Ì � ë `�ae`�Å � ë ��`b|�ci�h{r Ì � ë � �­rz�zrq� ry�{w�lhk¦vfbr�`�adc�lhyae�¥convh{uqry|qryjqwo��xy`b��wery`co`�wefb`b��wery��nvh{u�w�h{|�co`ba�� Õ Þvae`�wd�{h{|quqrLh�c�hkÞ�`bp¤h��q��`bxyrza���nq`[��nvh{|quqryÅ ��ë `�Å�f�wo`baef�`{��rza��kh{psr{we`ba
fbr{wewe`badj�rz|quq`�|�co`�aguvh¸r{wouq`b|vh{uvh Ì hkjqwerå¢��sx�h{xgø ae`�uq`�à�`�worÁ` h¸xy`buq�suvhY�!nq`yÅ hkjqwori¢q��x�h ø�ad`�uq`àb`�werq��rza��kh{psr{we`ba�fbr{wewo`�adj�rz|quq`b|�co`ba�uvh	r{wouq`b|vh{uvh Ì h{nqxy`b|�c�h{x x�nq�¥corq� �	nvh{|quqr�Å�� ë `�Å�f�wo`baef�`{�rza��kh{psr{wo`ba
fbr{wdwo`badj�rz|quq`b|�ce`ba�uvhór{wouq`b|vh{uvh Ì uq`bf�wo`baefb`�x ` �h0xy`buq��uvh0��nq`�ÅYuq`�f�wo`baef�`{� rza��kh{psr{we`ba
fbr{wewe`badj�rz|quq`�|�co`�a	uvhgr{wouq`b|vh{uvh Ì hkjqwerå¢��sx�h{xgø ae`	uq`�à�`�worq� Õ �{wvlhk¦vfbr�uq`�Â�l`{©
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Û í Ý   adÞ�r!fb`�rg�{w�lhk¦vfbrguvh�ae`b�znq��|�co`[��nq|�}f{�h{rY©

Ì�Ñ Â�ÒòÅ~Ô Ñ
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Û êkÝ á+`�ce`�woxy��|q`�h���nq|�}f{�h{rLÂÁf�n ¹ßry�{w�lhk¦vfbrÃl`k©
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Öp¤hkw�h{xy`�|�co`k��Â�ÒòÅ~Ô Ñ ë ae`[Å�� Ü `[Å ��é ��á+`�co`�woxy�s|q`�xyrza
rza¡ae`b�zx�`b|�cerza¡uq`[we`�c�hg�!nq`�p��s��h{x£rza
j�rz|�corza�Ò Ü ¼ ë Ô§`�Ò ì ¼ ì Ô$��Ò ì ¼ ì Ô�`yÒ é ¼ ë Ô���wo`baßj�`bf�ce���kh{xy`b|�co`{©
��Ô Î `���nvh�}f{�h{rguvh�wo`�cohg��nq`�j�h{aeaohój�r{w�Ò Ü ¼ ë Ô�`�Ò ì ¼ ì Ô�l` Ì�Ñ ì ÒÓÅ�Ï Ü Ô��
�s�¤Ô Î `b�!nvh�}f{�h{r�uvhgwe`�c�hg�!nq`�j�h{adaohgj�r{w�Ò ì ¼ ì Ô�`�Ò é ¼ ë Ô�l` Ì�Ñ Ï ì ÒÓÅ�Ï é Ô �q`b|�ci�h{rq©

Ì�Ñ Â�ÒòÅ~Ô Ñ
����� ����
ë ae` Å�� Ü
ì ÒòÅ�Ï Ü Ô ae` Ü�� Å
� ì
Ï ì ÒÓÅ�Ï é Ô ae` ì � Å ��é
ë ae` é �ôÅ

�


�� Ú «���� ³ °±�²³ ´ ¶ Õ ay�{wvlhk¦vfbrza�uq`ÁÂ�ÒòÅ~Ô - � ��Â�ÒÓÅ�- � Ô�� � Â�ÒÓÅ�Ôó`YÂ�Ò � Å�ÔtÒ � Æ ¿§ÔLj�r!uq`bx ae`�w
r{Þqco��uqrza�uq�¥wo`�c�h{xy`�|�co`�uqry�{w�lhk¦vf�r�uq`0Â�ÒòÅ~Ô��öá+`��òhkcorq©
Õ �{w�lhk¦vfbrtuq`óè~ÒÓÅ�Ô Ñ Â�ÒÓÅ - � Ô	j�r�uq`�ae`�w[r{Þqco�suqrthLj�hkwece��w�uqr��{w�lhk¦vf�r�uq`�Â cewoh{|qaep¤h{uvh{|quqrkø rYh{r
psrz|q�zr uqr `b� ¢qr�uqrza	ÅR`bx � nq|q�suvh{uq`ba+j�hkw�h h�`bae�!nq`�wouvh ae` � � ë ��rzn¸cew�h{|qaepsh{uvh{|quqrkø�rth{rLp�rz|q�zr
uqr�`��¥¢qrguqrza�ÅÁ`bx � nq|q�suvh{uq`ba�j�hkw�h�h�uq��wo`���c�h�ae` � � ë �
Õ �{wvlhk¦vfbr¸uq`�è�ÒòÅ~Ô Ñ Â�ÒòÅ~Ô - � � � Æ ¿ j�r�uq`�ad`�wór{Þqco�suqr¸uqr¸�{wvlhk¦vfbrÁuq`LÂÃcew�h{|qaepsh{uvh{|quqrkø�rÁh{r
psrz|q�zrguqr�`b� ¢qrguqrza Ì `bx � nq|q�suvh{uq`ba�j�hkw�h�fb��x�h�ad` � ��ë rzn � nq|q��uvh{uq`ba¡j�hkw�hóÞ�h{�¥¢�rgae` � � ë �
Õ �{w�lhk¦vfbr�uq`öè~ÒÓÅ�Ô Ñ � Â�ÒÓÅ~Ô$� � ��Ü j�r!uq` ae`�w�r{Þqco��uqr 
z`baßco�sfih{|quqrkø ae` 
�r��{w�lhk¦vfbr�uq`ÖÂ���`�weco��fih{psx�`b|�ce`j�`�psr��òhkcer{w � �
Õ �{w�lhk¦vfbrLuq`0è�ÒÓÅ�Ô Ñ Â�Ò � Å~Ô�� � � Ü j�r�uq`�ae`�w�r{Þqco�suqr 
zfbrzx�jqwe�sxy��|quqrkø�ae` 
 rL�{w�lhk¦vfbrLuq`yÂ ¨qr{wo� ø
àbrz|�c�h{psx�`b|�ce`�j�`bpsrg�òhkcor{w � �
Õ �{w�lhk¦vfbrYuq`gè~ÒÓÅ�Ô Ñ � Â�ÒÓÅ~Ô$� ë � � � Ü j�r�uq`gae`�w0r{Þqce�suqr 
zfbrzxgjqwo�sxy��|quqrkø�ae` 
�rY�{w�lhk¦vf�r¸uq`�Â
��`�wece�sfih{p�xy`b|�co`	j�`bp�r��òhkcor{w � �
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Õ �{w�lhk¦vf�rÃuq`Yè~ÒÓÅ~Ô Ñ Â�Ò � Å�Ô�� ë � � � Ü j�r!uq`Áae`�wtr{Þqco�suqr 
z`badce�sfih{|quqrkø ae` 
�r �{w�lhk¦vf�rÃuq`�Â
¨qr{wo��àbrz|�coh{psxy`b|�co`+j�`bp�r��òhkcor{w � �
Õ �{w�lhk¦vfbrguq`+è~ÒÓÅ�Ô Ñ Ï¡Â�ÒÓÅ�Ô§j�r�uq`�ae`�w¡r{Þqco�suqr�j�`bpsh�wo`��v`�¢~�h{rguqr��{w�lhk¦vfbrguq`0Â¸`bx£cor{wo|qr�uqry`b�¥¢�r
uqrza�Å­�
Õ �{w�lhk¦vfbrguq`+è~ÒÓÅ�Ô Ñ Â�Ò�Ï�Å�Ô§j�r�uq`�ae`�w¡r{Þqco�suqr�j�`bpsh�wo`��v`�¢~�h{rguqr��{w�lhk¦vfbrguq`0Â¸`bx£cor{wo|qr�uqry`b�¥¢�r
uqrza Ì �
 §x£fih{uvh�fih{aerÃl`�fbrz|���`b|q�s`�|�co`�`badj�`�fb��¦vfihkw�rza�uqrzxYlm |q�srza
`���x�h{�z`b|qab�
×�Ø «�ÊÄÙ�É ´�Ú ¶
Û¥ÜbÝ _+hy`bae�!nq`�wouvh��~rza��{w�lhk¦vf�rza	uq` Ì Ñ Â�ÒÓÅ�Ô Ñ Å�Ò�h{àbnqp�Ô�� uq` Ì Ñ Â�ÒßÏ ì Å~Ô Ñ Ï ì Å ÒÓ��`�woxy`bp�¨qr�Ô�`
Ì�Ñ ì Â�ÒÓÅ - Ü Ô Ñ ì ÒÓÅ - Ü Ô�ÒÓ��`�wouq`iÔ��
Û ì Ý _+h�uq��wo`b�¥c�h��vrza¡�{w�lhk¦vf�rza¡uq` ÌgÑ Â�ÒÓÅ�Ô Ñ Å #�Ò�h{àbnqp�Ô��vuq` Ì�Ñ Â�ÒÓÅ - Ü Ô Ñ ÒÓÅ - Ü Ô #�ÒÓ��`�woxy`bp�¨qr�Ô
` Ì�Ñ ì Â�ÒÓÅgÏ Ü Ô Ñ ì ÒÓÅyÏ Ü Ô #�Òò��`�wouq`åÔ�©

-1-2 1 2

-2

-1

1
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-3 -1-2 1 2

1

Û ékÝ Õ aY�{w�lhk¦vfbrzatuq` ÌÀÑ Â�ÒÓÅ�Ô Ñ Å ã Ò h{àbnqp�Ô$�	uq` ÌÀÑ Â�ÒÓÅ�- Ü Ô Ñ ÒÓÅ�- Ü Ô ã ÒÓ��`�wox�`bps¨qr�Ô�`
Ì�Ñ Â�ÒßÏ é Å�Ô Ñ Ï ì ï Å ã ÒÓ��`�wouq`åÔ�©

-1-2 1
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-1

1

-2Î ae`��znq��w�uvhkwe`bxyrza+�
lhkwo��rza[`�¢�`bx�jvp�rza�uq`���nq|�}fk�rz`bab��fbrzx;ae`bnqa�we`badj�`�f�co����rza�uqrzx¸lm |q��rzab�­��x�h{�z`b|qa�`�{w�lhk¦vfbrza�� Î �su§l`��¤h¸l`���r{woxyhkwönqx 
zfbhkc�lh{psrz�zr 
+uvh{a���nq|�}f{�rz`ba§xyh{�saönqaoh{uvh{ab�!h{aö��nvh{�sa�ae`�wb�h{r[n�co��ps��àih{uvh{a
|qrza¡`$¢q`bx�jvp�rza
`�`�¢�`�wofzlm fb�srzab�
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�������eµ�� È ® °±�²³ ´
	 ´ � È É ³ � ´ È�� ³ É ´ ��
 � Ú�´ É È Ë ´
 §aßc�hg��nq|�}f{�h{rÃl`�uq`�¦v|q��uvhgj�r{wi©

Ì�Ñ Â�ÒÓÅ�Ô Ñ � Å�� �


Örzxyr[r��{h{p�r{w hkÞvaerzpsn�cor[uq`¡nqx |	lnqxy`�wor�wo`ih{p�l`�ae`bx�jqwo`�|~�h{r�|q`b��hkce����rq�zco`bxyrzaö�!nq` 	�� â^Ò Â~Ô Ñ ¿��
��âRÒ Â~Ô Ñ Û ë ¼ - 
 Ôö`�ad`bn �{w�lhk¦vfbr l`	fbrz|qadco�¥conq�suqróuq`+uqnvh{aÖae`bx��¥ø we`�c�h{aÖuq`	fbr!`�¦vfb�s`�|�co`�a¡h{|q�znqpshkwo`ba Ü
`�Ï Ü �vwo`badj�`bf�co�¥�{h{x�`b|�ce`{�v��nq`�ae`���|�co`�woae`bf�coh{x `bx/Ò ë ¼ ë Ô �
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Õ Þvae`�we��`���nq`
rzaö�{w�lhk¦vfbrza�uq` � Â�ÒÓÅ~Ô �b`
uq`�Â�Ò�� Å�� Ô�j�r�uq`bx ae`�w r{Þqco��uqrza�uqr��{w�lhk¦vfbr�uq`¡Â�ÒÓÅ~Ô$��á+`��òhkcorq�
è~ÒÓÅ~Ô Ñ � Â�ÒòÅ~Ô ��l`[r{Þqco�suqrgwo` �v`�co��|quqr�hkcew�hi� l`�a¡uqry`b� ¢qrguqrza�Å­� |qr�jqwe�sxy`b�¥wor�`�ae`b�znq|quqr��!nvh{u�w�h{|�co`ba
h�j�r{wz}f{�h{r�uqr��{w�lhk¦vf�r�uq`�Â���nq`�`badce`�¹dhg|qr�co`�wofb`���worg`[�!nvhkwecor���nvh{u�w�h{|�co`bab��

rzx�r�`$¢q`�wof{lm fb��rq�quq�s��hfbrzxyrój�r!uq`�ae`�w¡r{Þqco��uqr�rg�{w�lhk¦vfbryuq`�Â�Ò � Å�� Ô��

×�Ø «�ÊÄÙ�É ´�Ú ¶  §adÞ�r�fb`�rza��{wvlhk¦vfbrza¡uq`+è�ÒÓÅ�Ô Ñ � ÅyÏ Ü � - ì `�uq`��~ÒÓÅ�Ô Ñ � Å ã � �

· `�¹dh�Â�ÒÓÅ�Ô Ñ � Å��(��p�rz�zrq��è~ÒÓÅ�Ô Ñ Â�ÒÓÅ�Ï Ü Ô - ì ��`�|�ci�h{rq��r0�{w�lhk¦vfbr0uq`�èÃl`�r{Þqco��uqróh�j�hkweco��w�uqr0�{w�lhk¦vfbruvh	��nq|�}f{�h{r�Âgcew�h{|qaepsh{uvh{|quqrkø�r[h{r	psrz|q�zr	uqr+`b�¥¢�r+uqrza�Åy`bx Ü nq|q��uvh{uq`
j�hkwoh�h�uq�¥wo`b�¥c�h	` ì nq|q��uvh{uq`ba
j�hkw�hyfb��x�h�� Õ �{w�lhk¦vfbrôl`0fbrz|qaßco��conq��uqr�uq`0uqrz�sa�ad`b�zxy`b|�corza	uq`�wo`�coh{a�uq`0fbr�`�¦vfb�s`b|�co`ba�h{|q�znqpshkwo`ba Ü
`�Ï Ü � j�h{adaoh{|quqryj�r{w0Ò Ü � ì ÔÖ`�Ò ë � é Ô��qwo`badj�`bf�co�¥�{h{x�`b|�ce`{����r{w�rzn�ceweryp¤h{uqr��~ÒÓÅ�Ô Ñ Â�ÒÓÅ ã Ô�� 		w�lhk¦vfbrzauq`�è�`�� wo`baßj�`bf�ce���kh{xy`b|�co`{�
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 §aßc�hg��nq|�}f{�h{rÃl`�uq`�¦v|q��uvhgj�r{wi©

Ì�Ñ Â�ÒòÅ~Ô Ñ â�Å*-�� ¼
rz|quq`�â�¼��	Æ�¿��
	�� â^Ò Â~Ô Ñ ¿�� ��âRÒ Â~Ô Ñ ¿��
�	aoh{|quqr hyuq`�¦v|q�ß}f{�h{r uq`0uq�sadc ÷h{|qfb�¤hy`b|�cewo`�j�rz|�cerza�uqryjvp¤h{|qr�|~�h{rôl`�uq��� lm fb��p�jqworå�khkw+��nq`�uvh{uqrza�cewi÷`baj�rz|�corza	|qr��{w�lhk¦vf�r�uq`�Â���`badce`ba	ab�h{r�fbrzp��s|q`ihkwo`�a ��r��{w�lhk¦vfbr uq`�Â l`0h�we`�c�hyuq`0fbr!`�¦vfb�s`�|�co`óh{|q�znqpshkw
â j�h{adaoh{|quqr¸j�r{wLÒ ë ¼���Ô��L ¡��wo`bfb�¥jqwor�fih{x�`b|�ce`{��uvh{uqrza0uqrz�sa�j�rz|�cerza0��nq`yuq`�ce`�woxy��|q`bx»nqx�htwe`�c�h
|~�h{rg��`�weco�sfbh{p�`$¢q�saßco`[nqxyh���nq|�}f{�h{ryhk¦vx fbn ¹ßr��{w�lhk¦vfbr l`�h�wo`�c�h���Ò��§`�wo��¦v�!nq`
	 Ô��
�� Ú «���� ³ °± ²´ « Ú ¶
��ÔÖâ Ñ Â�Ò � Ô�Ï Â�Ò � Ô

� Ï � ��j�hkw�hgcer�uqr � ¼ � Æ�¿�� � �Ñ � �
�s�¤Ô+Â�Ò ë Ô Ñ � �­Â�Ò Ü Ô Ñ â -��N��Â�Ò ì Ô Ñ ì â -�� Ñ Â�Ò Ü Ô - â��­`bx �z`�w�h{p �­Â�Ò 5 - Ü Ô Ñ Â�Ò 5 Ô�-Íâ��
j�hkw�h�cor�uqr 5 Æ�
�� �­rz�zrq��Â�Ò ë Ô$¼vÂ�Ò Ü Ô�¼�Â�Ò ì Ô � � ¼vÂ�Ò���Ô$¼ � � ��r{wox�h{x nqx�h�jqwerz�{wo`baeab�h{r�hkwo��cex�l`�co��fih�uq`
w�h{à{�h{rgâ��
�s����Ô Î jqwor{jqwo��`buvh{uq`���nq`§fihkw�h{f�co`�wo�sàih	h{a­��nq|qf{�rz`ba�j�rzp��s|qrzxy�sh{�sa�uq`�jqwo��xy`b��wer¡�{w�h{n^l`{©�Â�ÒÓÅ�- �qÔ Ï�Â�ÒÓÅ�Ô
uq`�j�`b|quq`�hkj�`b|vh{aÖuq` �����sadcorRl`+hóh{f�w�l`�aefb�sx�rzaÖ�s�znvh{�sa§uvh{uqrza�h�Å�fbr{wewo`�adj�rz|quq`bx h{f�w�l`baefb��xyrza��s�znvh{��a
j�hkw�h�Â�� l �`badcohgfihkw�h{f�co`�wålm adco�sfbhg��nq`�uq`���`[ae`�w�n�ce�sps��àih{uvhg|vh{a�hkjvps��fih�}f{�rz`ba��
���qÔ �+nvh{|quqrgâ Ñ ë � hó��nq|�}f{�h{rÃl`+f�¨vh{x�h{uvh ±~´ ® Ú Ë ³ ®ÖË�« `�ae`bnt�{w�lhk¦vfbr l`+nqx�h0wo`�cohój�hkw�h{p�`bp¤h�h{r`b� ¢qr�uqrza
ÅÁ��nq`�j�h{aeaohgj�`bpsr�j�rz|�cor¸Ò ë ¼��bÔ��
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×�Ø «�ÊÄÙ�É ´�Ú ¶
��co��ps�sàbh{|quqrYh�r{Þvae`�we�{h�}fk�h{rYuvh�j�lh{�z�s|vh Û é�ï Ý � �Î `bae�!nq`�wouvh���rza[�{w�lhk¦vfbrza�uq`yÂ�ÒÓÅ�Ô Ñ Å - Ü Ò�h{àbnqp�Ô��
` Üì Â�ÒòÅ~Ô Ñ

Å - Ü
ì ÒÓ��`�wexy`bps¨qr�Ô�` ì Â�ÒòÅ~Ô Ñ ì Å - ì Ò�p��spilh{aoÔ�� wo`�adj�`bf�co���kh{xy`b|�co`{� �Î uq��we`b��c�h�� rza

�{w�lhk¦vfbrza[uq`�Â�ÒÓÅ�Ô Ñ Å - Ü Ò h{àbnqp¤Ô���`�Â�� Å ì�� Ñ
Å
ì - Ü ÒÓ��`�woxy`bp�¨qr�Ô	`�Â�ÒßÏ ì Å�Ô Ñ Ü Ï ì Å ÒÓps�spblh{a�Ô��

wo`baßj�`bf�ce���kh{xy`b|�co`{©
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�vÔ �	nvh{|quqr � Ñ ë �ör{Þqco`bxyrza0nqxGco��j�r���x�j�r{wdc�h{|�ce`yuq` ��nq|�}f{�h{rq� f�¨vh{x�h{uvh � È ® °±�²³�´ Éß¯d®	« ³ � �
��r{wec�h{|�corq�vh���nq|�}f{�h{r�ps��|q`ihkwLl`�uq`�¦v|q��uvh�j�r{wi©

Â�ÒÓÅ�Ô Ñ â Å
`�l`Áxyr�uq`bp�r x�hkco`bx lhkco�sfbr�j�hkw�h we`baerzp���`�wLjqwer{Þvps`bx�h{a��!nq`Á`b|���rzp¥��`bx jqwor{j�r{wofb�srz|vh{p��suvh{uq`{� · `bn�{w�lhk¦vfbrÃl`[nqx�h0wo`�cohguq`�f�r�`�¦vfb��`b|�co`0h{|q�znqp¤hkw�â j�h{aeaoh{|quqryj�`bp¤h�r{wo�s�z`�xY�
� � ´ Ù ��¯�« � ³ � « Ú ¶
��Ô��öhkw�hócor�uqróÅ � ¼qÅ # Æt¿���Â�ÒÓÅ � -ÃÅ # Ô Ñ Â�ÒÓÅ � Ô -ôÂ�ÒÓÅ # Ô��
�s�¤Ô�Â�Ò Ü Ô Ñ â�� Â�Ò ì Ô Ñ Â�Ò Ü Ô�-3Â�Ò Ü Ô Ñ ì â�� `bx»�z`�woh{p ��Â�Ò��+Å~Ô Ñ ��Â�ÒÓÅ�Ô�j�hkw�hYcor�uqrYÅ�ÆÍ¿F`
��Æ����
�s����Ô �	nvh{|quqryâ Ñ Ü ��co`bxyrzab©

Â�ÒÓÅ�Ô Ñ Å�¼
��nq`�l`[f�¨vh{x�h{uvh���nq|�}f{�h{r ¯ � «�®ÖËq¯ � ³ � « � · `bn¸�{w�lhk¦vf�r l`�nqx�h�wo`�c�hguq`[fbr�`�¦vf��s`b|�co`�h{|q�znqpshkw Ü �
×�Ø «�ÊÄÙ�É ´�Ú ¶
Û¥ÜbÝ · n�j�rz|q¨vhy�!nq`�rza¡ad`b�znq�s|�co`ba	uvh{uqrza���r{woh{xWfbrzp�`�c�h{uqrza¡|�nqx `�¢�j�`�we�sxy`b|�corq� · `0h�co`br{wo�sh�aen�Þ�¹dh øfb`b|�co`��hg`�¢�j�`�wo� ÷`b|qfb�shg�s|quq��fihg�!nq`[rza�uvh{uqrza�ce`bx nqx�hgf�r{wewo`bpsh�}f{�h{rgp��s|q`ihkwb� h{f�¨q`+c�h{p���nq|�}f{�h{ryp��s|q`ihkwi�
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· `�¹dh Ì�Ñ Â�ÒòÅ~Ô Ñ ' Å - �N� ��`�p¤h{a
jqwor{jqwo�s`�uvh{uq`ba�uvh{a¡��nq|�}fk�rz`ba�ps��|q`ihkwo`ba�©

Ï ë � í Ñ Â�Ò Ü � í Ô Ñ Ü � í�' - �
Ï é í
� ñ Ñ Â�ÒßÏ Üåë � é Ô Ñ Üåë � é ' - � �

	¡`�aerzp���`b|quqr�r�ae��adco`bx�h��qr{Þqce`bxyrzab© ' Ñ é ` � Ñ Ï í �vpsrz�zrq��Â�ÒòÅ~Ô Ñ é Å�Ï í �
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_	r{co`���nq`+j�`bpsh{a�jqwer{jqwo�s`buvh{uq`�a�uvh{a���nq|�}fk�rz`ba�ps��|q`ihkwo`ba��vj�r�uq`bx�rza�corzxyhkw
��nvh{ps�!nq`�w�j�hkw¡uq`�j�rz|�corza
`�r{Þqco`bxyrza�r�xy`�aexyrówo`baenqp¥c�h{uqr �qj�r{w�`�¢q`bxgjvpsrq©

ézî � î Ñ Â�Ò Ü ð � ê Ô Ñ Ü ð � ê ' - �
ê ñ î � î Ñ Â�Ò ì é ð � ê Ô Ñ ì é ð � ê ' - � �

Û ì Ý · hkÞ�`bxyrzaÖ�!nq`�hójqwo`�aeab�h{r�uvh�lh{�znvh0uqr�x�hkw�l`+��nq|�}f{�h{rguvh0jqworz��nq|quq��uvh{uq`{��á+`b|qr{co`bx�rza�j�r{w �=h
jqwo`badab�h{rg`��Gh�jqworz��nq|quq��uvh{uq`�wo`�p¤hkco�¥�{h0h{ró|�lm ��`�p�uqróx�hkwi�� �¢�j�`�we�sxy`b|�c�h{p�xy`b|�co`���`�we��¦vfih ø ae`+��nq`+hjqwo`badab�h{r�uvhÃlh{�znvhgh{r�|�lm ��`�p~uqrgx�hkw�l`+uq` Ü ' �ßâ���Ò ' ��â Ñ hkcox�rzae��`�w�h�Ô§`���nq`�h{f�w�l`�aefb�sx�rza����znvh{�sa
|vhjqworz��nq|quq��uvh{uq`0fbr{wewo`baßj�rz|quq`bxWhyh{f�w�l`badfb�sxyrza��s�znvh{��a�|vh�jqwo`baeab�h{rq� ��rz�zrq��h{rgj�h{aeaehkw	uq`�nqx£j�rz|�cor
uqrÁx�hkw�j�hkw�h¸rzn�cewer�ad��convh{uqr�h Ü â Ò�â Ñ xy`�cdwor�Ô[uq`�jqworz��nq|quq�suvh{uq`k� ¨vhi��`�w�lhÁnqxCh{nqxy`b|�corÁuvh
jqwo`badab�h{r^uq`thkjqwori¢q�sxyh{uvh{xy`b|�co` Ü ' ��â�� �öh{aeaeh{|quqr^uqr^|~lm ��`bpÖuqr�x�hkwgh�nqx�h¸jqworz��nq|quq��uvh{uq`�uq`
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�Iâ���h�jqwo`baeab�h{róh{nqx�`b|�cohkw�lh � 1gë � Ü � Î jqwo`badab�h{róuvh lh{�znvh���`bxFhkcoxyrzae��`�w�h{ab�öl`�uvh{uvh�j�`bpsh���nq|�}f{�h{r
j�rzp��s|qrzxy�sh{p�uqrgjqwe�sxy`b�¥wor��{w�h{n~©
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Î jqwe`baeab�h{ryuvhôlh{�znvh�hgnqxyh�jqworz��nq|quq��uvh{uq`0uq` Üåëzë â l` � Ñ Â�Ò Üåëzë Ô Ñ ë � Ü 1RÜåëzë - Ü Ñ ÜzÜ ' ��â��
· `�hójqwo`baea��h{ryuvhôlh{�znvh l`�uq` í ë ' ��â��vh�jqworz��nq|quq��uvh{uq`�l` í ë Ñ ë � Ü&1 � - Ü ��p�rz�zrq� � Ñ ð ñ ë â��
Û ékÝ · hkÞ�`�ø�ad`Y��nq` Üåëzë è�Òòè Ñ �{w�h{x�h{aoÔ�uq`�aerk¹dh^fbrz|�co`bx é í è uq`tjqwer{co`zlm |vh{ag` Üåëzë è uq`tps`b|�co�sp�¨vh{afbrz|�co`bx ì ê è uq`tjqwor{co`{lm |vh{ab�Ã�	x h{uqnqp¥cor^xÃl`buq�sr�|!nqx fbps��x�hÁxyr�uq`�woh{uqr^|q`bfb`�aeae��cohRuq` ï{ë è uq`
jqwor{co`{lm |vh{a�uq�blhkwo�¤h{a[`bx;aenvh¸h{ps��xy`b|�c�h�}f{�h{rq���	xyh j�`baeaer�hYuq`bad`�¹dhYjqworN��`�w�`badcoh{a ï{ë è¸uq`�jqwor{co`{lm |vh{aaerzxy`�|�co`�fbrzx aerk¹dh�` � rzn�ps`�|�co��ps¨vh{ab� · `�Å�l`¡h���nvh{|�co��uvh{uq`�uq`�aerk¹dh�` Ì h��!nvh{|�ce�suvh{uq`¡uq`¡ps`b|�co�sp�¨vh{auq�ilhkwe�¤h{a�ÒÓÅÁ` Ì xy`�uq�suvh{a�`bx£nq|q�suvh{uq`ba�uq` Üåëzë èqÔ����!nvh{p�l`�hówo`bp¤h�}fk�h{r�`b|�cewo`�ÅÁ` Ì��
Î �!nvh{|�ce�suvh{uq`¡uq`�jqwor{co`{lm |vh�|vh[adr{¹dh�l` é í Å `�h���nvh{|�co�suvh{uq`�uq`�jqwor{co`{lm |vh�|vh{a ps`b|�co�sp�¨vh{aól` ì ê Ì j�r{wuq�¤h�Ò h{x0Þ�h{a	xy`buq��uvhL`�x �{w�h{x�h{a�Ô�� Õ cor{coh{p�uq`0jqwor{co`zlm |vh{a[uq�blhkwo�srôl` ï{ë ��psrz�zrq��co`bx�rza+hL`b�!nvh�}f{�h{r
uq`[jqwe�sxy`b�¥wor��{w�h{n~© é í Å - ì ê ÌóÑ ï{ë `{� Ì�Ñ Â�ÒòÅ~Ô Ñ Ï é í Åì ê -
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Û ð Ý Ò��­`b��uq`��	r�r���`åÔ$© · `[nqx j�`baerguq`[ÅÁnq|q��uvh{uq`ba¡��r{w�j�`b|quqn�woh{uqr�`bx£nqx�h�x�rzp¤h0`badc�h�ae`�h{p�rz|q��h
`bx nqx �kh{psr{w Ì �!nq`�l`�uq�¥wo`�c�h{xy`�|�co`�jqwor{j�r{wefb�srz|vh{p­hgÅ­� ��adcorÃl`{� ÌyÑ Â�ÒÓÅ�Ô Ñ 5 Å�� Î f�rz|qadc�h{|�co` 5
uq`�j�`b|quq`�uvhgwo���z�suq`bà�uvhgx�rzp¤htÒ���nvh{|�cor�xyh{�saÖwålm �z��uvh���r{w�hgxyrzpsh���xy`b|qr{w�ae`�wvlhgrg�kh{psr{w�uq` 5 Ô$�
1�� Q 6T 7�0U � U ]iSiQ U Z S � ] ��O <�O�� � Q�� U � � � � U � � � � � � E��� S T �

 §aßc�hg��nq|�}f{�h{rÃl`�uq`�¦v|q��uvhgj�r{wi©

Ì�Ñ Â�ÒòÅ~Ô Ñ ' Å # - ��Å - � ¼

rz|quq` ' ¼�� ¼ � Æ�¿ � ' �Ñ ë �

�� Ú «���� ³ °± ²´ « Ú ¶
��Ô 	�� â^Ò Â~Ô Ñ ¿��
�s�¤Ô��öhkw�h�cor!uqr �LÆ�¿���Â�ÒÓÅ - �qÔ�Ï Â�ÒÓÅ�Ô�l`�nqx�h���nq|�}f{�h{r�hk¦vx£`bx£Å��
�s����Ô Î �!â^Ò Â~Ô§`+r��{w�lhk¦vfbr�uq`[Â¸uq`�j�`�|quq`bx `�aeae`b|qfb�sh{psxy`�|�co`�uqr�uq�saef�we�sxy��|vh{|�co`
	Fuvh�`b��nvh�}f{�h{r�uqr
ì�� �{w�h{n ' Å # -���Å - � Ñ ë `[uqr�fbr!`�¦vfb�s`�|�co` ' uqr�co`�wox�r�jqwo��|qfb��j�h{p��
���qÔ�_0�h{r l`tuq�s� lm fb�sp���`�wo��¦vfbhkwy��nq`�rR�{w�lhk¦vfbr uvhR��nq|�}f{�h{r Â�ÒòÅ~Ô Ñ ' Å # l`�nqx�h�j�hkw�lhkÞ�rzp¤h^uq`Y��r!fbr� ë ¼ Üð ' � `guq��wo`�cewo�sà ÌÁÑ Ï Ü

ð '
� õ h{àb`b|quqr¸nqx�h cew�h{|qaepsh�}f{�h{rYh{uq`���nvh{uvh�uqrza�`��¥¢qrza�fbr!r{wouq`b|vh{uqrza

��`�wo�¥¦vfih ø�ad`��!nq`Ör+�{w�lhk¦vfbr	uvh	��nq|�}f{�h{r�Â�ÒÓÅ~Ô Ñ ' Å # - ��Å - � l`Önqx�h¡j�hkw�lhkÞ�rzp¤h�fbn ¹ßr�`b� ¢qr	uq`Öae��xy`�cewo�sh
l`+j�hkw�h{ps`bp�ryh{rg`b�¥¢�r�uqrza Ì ��co`bx ��r�f�r � Ï �

ì '
¼ ð ' � - � # Ï Ü

ð ' � `�uq��we`�cewo��à Ì�Ñ ð ' � Ï � # Ï Ü
ð '

�

�vÔ Õ � l`�wece�sfb`�uvh�j�hkw�lhkÞ�rzpsh ÌyÑ ' Å # - ��Å - � l`�r�j�rz|�cor�rz|quq`0h�j�hkw�lhkÞ�rzpshg��|�co`�woae`bf�cohyae`bnÁ`b�¥¢�r
`�l`�uvh{uqr�j�r{w�� Ñ � Ï �

ì�'
¼iÏ 	ð ' � �

· ` ' � ë �~`b|�ci�h{r���l`0r�j�rz|�cor uvh j�hkw�lhkÞ�rzp¤hyuq`óxy`b|qr{w�h{p¥con�w�h���j�rz�sa	r�j�rz|�cor x�h{��a¡jqw�lrk¢q��xyr�uvh
uq��we`�cewo��àÁl`[rg� l`�weco�sf�`{� · ` ' � ë �v`b|�cb�h{r ��l`�r�j�rz|�cor�uvhój�hkw�lhkÞ�rzpshguq`[x�h{�sr{w�h{p¥con�w�h��
_0�h{r l`�uq�s��lm fb�sp~��`�w���nq`[ae`�� � l`[h�hkÞvaef��saeaohguqr�� l`�wdco�sfb`�uvh�j�hkwvlhkÞ�rzp¤h Ì�Ñ Â�ÒÓÅ�Ô��q`b|�ci�h{rq©
��Ô�Â�Ò
� � -ÃÅ�Ô Ñ Â�Ò
� � Ï^Å�ÔÖj�hkwoh�cor!uqrgÅÁÆ�¿��
�s�¤Ô��	aoh{|quqryfbrzx�jvp�`�c�h{xy`�|�coróuqrza���nvh{u�w�h{uqrzab©§Â�ÒÓÅ�Ô Ñ ' ÒÓÅyÏ � � Ô # -
���vrz|quq`�� Ñ Â�Ò
� � Ô��
� � Ç³ ¬ ±~´�Ú ¶�· ` ' ��ë ��	 ��ë ��	 Ñ ë rzn�	 � ë �vrza��{w�lhk¦vfbrza�wo`badj�`bf�co�¥��rza¡ab�h{rq©



����������	��
���

�����������������	�����! � #

· ` ' � ë ��	 ��ë ��	 Ñ ë rzn 	 � ë �qrza��{w�lhk¦vfbrza
wo`badj�`bf�co�¥��rza¡ab�h{rq©

×�Ø «�ÊÄÙ�É ´�Ú ¶
Û¥ÜbÝ Î lhkwo`ih�uq`�nqx�h�`bae��`�w�h l`[��nq|�}f{�h{r��!nvh{u�w�lhkco��fih�uq`[ae`bn�woh{�srq��á�`��òhkcorq����Ò �zÔ Ñ ð ! �+#k�
Û ì Ý Ò��­`b�quqr��vn�¢qr[p¤h{xy��|vhkwöuq` ��rz��ae`bnq�sp�ps`åÔ$© õ psn�¢�r[aoh{|q�zn~lm |q`br0hkcewohå� l`baöuq`�nqx=�kh{aerq�!f�rzxyr�hkwec�l`�wo�sh{a
rznt��`��¤h{ab� l �nqx�hg��nq|�}f{�h{r���nvh{u�w�lhkco��fihó`bx � ©

��Ò � Ô Ñ � Ò
�7#�Ï � #bÔ
ð ��� �

�öhkw�h�r�aoh{|q�znq`[¨!nqx�h{|qrg|!nqxyh���`b�sh�© � Ñ ë � ëzë ì ï ��� Ñ ì ��� Ñ î*1^Üåë�� � `�� Ñ ð 1RÜåë ã ��p�rz�zrq©

��Ò � Ô Ñ ÜzÜ � î í Ü ñ 1^Üåë ��� Ï Üåî � í Üåî í 1RÜåë � � # � â�äzæNç�è �
Û ékÝ Î cewohk¹ß`�c�lr{wo�¤h[uq`	nqxFfbr{wej�r0p¤h{|�}fih{uqr0r{Þvp��s�!nvh{xy`b|�co`{��uq`badjqwo`bàbh{|quqr�h[we`bae��ci÷`b|qfb�¤h0uqróhkwi��l`�uvh{uvh
j�r{w�nqx�h0��nq|�}f{�h{rgj�rzps��|qrzxy�¤h{p�uqr�ad`b�znq|quqr��{w�h{n~� Î j�hkweco�¥w�uq`�ae`bntuq`baep�r�fih{xy`�|�cor�¨qr{wo��àbrz|�coh{p�Ò h{r
psrz|q�zr�uqr�`��¥¢qr�uqrza�Å~Ô�� r{Þqco`bxyrza�aenvh�h{p�cen�w�h Ì � ��r{w	`�¢�`bx�jvpsrq��nqxWr{Þ�¹ß`�cer l`�p¤h{|�}fih{uqr�|qr hkwi� · `aenvhLh{p�con�woh���`bx xy`�cdworzab� ��ae`b�znq|quqrza[hkj�lrza+rLpsh{|�}fih{xy`b|�corôl`0uvh{uvh�j�r{w ÌtÑ Â�Ò��dÔ Ñ ì ë �öÏ Üåë � #N�
��nvh{p�l`[h�h{p¥con�w�hgx lh ¢q�sxyh0hkco�s|q�z��uvhój�`bpsrgr{Þq¹ß`�cory`�`bx �!nq`[��|qadc�h{|�co`�`�ps`[h�hkco��|q�z` �



� � ���
�	�¡�d���e
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�¡������
á+`�co`�wexy�s|q`bx�rza�r�� l`�weco��fb`yuvh�j�hkw�lhkÞ�rzp¤h Ì�Ñ ì ë ��Ï Üåë � # � 	 Ñ ð ëzë � ' Ñ Ï Üåë � ë ` � Ñ ì ë �
� Ñ Ò Ü ¼ Üåë Ô�� ��rz�zrq��h�h{p�con�w�hÁx�lh ¢��sx�h l`Luq` Üåë â���hkco��|q�z�suvh Ü ae`b�znq|quqrRhkj�lrzagr�p¤h{|�}fih{xy`�|�corq�
á+`bae`b|q¨qr �h�`bae�!nq`�wouvh��
Û ð Ý ��`bp¤h�h�r{Þvad`�we�kh�}f{�h{r¡uvhÖj�lh{�z�s|vh Û ézëkÝ � Õ a­�{wvlhk¦vfbrza­uq` Ì�Ñ Â�ÒÓÅ�Ô Ñ Å #�Ò h{àbnqp¤Ô��å` Ì�Ñ Â � Ï ð Åé � Ñ
Ñ Üåê Å #

ñ ÒÓ��`�wexy`bps¨vh�Ô�` Ì�Ñ Â�Ò ì Å�Ô Ñ ð Å #�Ï ì ÅyÏ Ü ÒÓps�spblh{a�Ô���we`badj�`�f�co���kh{xy`b|�co`{©

1 2

10

5

-1 1

2

1�� Q 6T 7�0U � U ]iSiQ U Z S � ] ��O � � � � Q

 §aßc�hg��nq|�}f{�h{rÃl`�uq`�¦v|q��uvhgj�r{wi©

Ì�Ñ Â�ÒÓÅ�Ô Ñ '
�

Å � - '
� ��� Å � ��� - � � � � � � - ' � �

Õ |quq` '
�

¼ '
� ��� ¼ � � � � � � � ¼ ' � Æ�¿ � '

�

�Ñ ë � 	�� â^Ò Â~Ô Ñ ¿���x�h{a�h
��âRÒ Â~Ô~`�r¡�{wvlhk¦vfbr�uq`§Â�uq`�j�`b|quq`bx`baead`b|qfb�¤h{p�xy`b|�co`�uqrg�{w�h{nYuqr�j�rzps��|�÷rzxy�sró`[uq` '
�

�
 §aßc�h���nq|�}f{�h{r l`{��fbpshkw�h{xy`b|�co`{��h��z`b|q`�w�h{p��sàih�}f{�h{ró|vhkcon�woh{p�uvh{aÖ��nq|�}f{�rz`ba�h{|�co`�wo��r{wo`bab� 
Örzxyr�`�¢�`bx�jvpsrq�
��`�¹dh{xyrza�h{a���nq|�}f{�rz`ba�©�Â�ÒòÅ~Ô Ñ Å ã ÏÃÅÃ`gè~ÒÓÅ�Ô Ñ ì ð Å � - Ü � �!â^Ò Â~Ô Ñ ¿F` ��â^ÒòèvÔ Ñ Û¥Ü ¼ -�
 Ô��
· `bnqa�wo`badj�`bf�co�¥��rza¡�{w�lhk¦vfbrza�ab�h{rq©

1-1

-0.5

0.5

1-1

1
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��ÔÖ�	x�h0��nq|�}f{�h{rLÂ�l`[uq�¥c�h Ù ³ � ae`{�qj�hkw�h�cer�uqrgÅÁÆ
	�� â^Ò Â~Ô
`�|�ci�h{rtÏ�ÅÁÆ 	��NâRÒ Â~Ô
`{©
Â�ÒßÏ�Å�Ô Ñ Â�ÒÓÅ�Ô �

�s�¤Ô��	x�h���nq|�}fk�h{r Â�l`[uq��c�hÁÇ� ÊÄÙ ³ � ae`{�vj�hkw�h�cor!uqr�ÅÁÆ
	�� â^Ò Â~Ô
`�|�ci�h{r�Ï�ÅÁÆ�	��NâRÒ Â~Ô
`
Â�Ò�Ï�Å�Ô Ñ Ï¡Â�ÒÓÅ�Ô �

��`bpsh{a�uq`�¦v|q�d}f{�rz`ba�uq`���nq|�}f{�h{rtj�hkw�`óuq`ó��nq|�}f{�h{rRlm x�j�hkw¸l`ó�Nlh{fb�sp���`�w[�!nq`órt�{w�lhk¦vf�rtuq`ónqx�h���nq|�}f{�h{rj�hkwYl`0ae��x�l`�cewo��fbry`bx wo`bp¤h�}fk�h{r h{r�`b�¥¢�r�uqrza Ì `0r��{w�lhk¦vfbr uq`0nqx�hy��nq|�}fk�h{r�lm x�j�hkw�l`�ad�sxÃl`�cdwo�sfbr�`�xwo`bpsh�}f{�h{r �h�r{wo�s�z`�xY�
×�Ø «�ÊÄÙ�É ´�Ú ¶
Û¥ÜbÝ · `�¹dh ÌLÑ Â�ÒÓÅ�Ô Ñ Å #�-

Ü
Å #

�~fbrzxyr 	�� â^Ò Â~Ô Ñ ¿�Ï � ë�� ��hyjqwo��xy`b��wohgj�hkweco`0uvh{a	uq`�¦v|q�ß}f{�rz`baÁl`
��`�wo�¥¦vfih{uvh�`�Â�ÒßÏ
Å~Ô Ñ ÒßÏ
Å~Ô # -

Ü
ÒßÏ
Å~Ô # Ñ Å # -

Ü
Å # Ñ Â�ÒÓÅ�Ô �vp�rz�zrq��Â�l`���nq|�}f{�h{r�j�hkwi�

Û ì Ý · `�¹dh Ì�Ñ Â�ÒòÅ~Ô Ñ Å � ÏyÅ ã ��fbrzx�r�	��NâRÒ Â~Ô Ñ ¿ h�jqwo��xy`b�¥w�h�j�hkwece`�uvh{a uq`�¦v|q�d}f{�rz`�ayl`���`�wo�¥¦vfih{uvh`óÂ�ÒßÏ
Å�Ô Ñ ÒßÏ�Å�Ô � Ï ÒßÏ�Å ã Ô Ñ Ï�ÒÓÅ � Ô -ÃÅ ã Ñ Ï¡Â�ÒÓÅ�Ô ��psrz�zrq��Â l`���nq|�}f{�h{r�lm x�j�hkwi� Õ a¡wo`baßj�`bf�ce����rza�{w�lhk¦vfbrza�ab�h{rq©

-2 -1 1 2

1

2

3

4

5

6

-1 1

Û ékÝ · `�¹dh Ì Ñ Â�ÒÓÅ�Ô Ñ Å ��� � Æ 
 c�h{p­�!nq` � �IÜ � Î ��nq|�}f{�h{r�l`�j�hkw+ae` �Àl`�j�hkw+`Rl` lm x�j�hkw¡ae` �=l`
lm xgj�hkwi�
��Ô��öhkw�h	ÅÁÆ Ò ë ¼ Ü Ô$�{co`bxgø ae`{©�Å # � Å ã � Å � � Å � � Å � � � � � � � � � � � � � � � �N�sadcor¸l`{����nvh{|�cor�x�h{�sr{wör��{h{p�r{w
uq` ����x�`b|qr{w�rY�kh{psr{w�uvhY��nq|�}f{�h{rq��
Örz|qae`b�!nq`b|�co`bxy`b|�co`{�örY�{wvlhk¦vfbr¸uq` Ì�Ñ Å � ��`�adc�lh¸hkÞ�h{�¥¢�rYuqr
�{w�lhk¦vfbr�uq` ÌyÑ Å � ���!nq`�c�h{x0ÞÖl`bxW`�adc�lh�hkÞ�h{�¥¢�ryuqr��{w�lhk¦vfbr uq` ÌyÑ Å ã ��`0h{aead�sxWadnqfb`baeae�¥�{h{x�`b|�ce`{�
�öhkw�h^�kh{psr{wo`�a�uq`ÁÅÍjqw�lrk¢��sxyrzayuq`¸à�`�worq��h{ayj�r{ci÷`b|qf��¤h{a�xy`b|qr{we`ba�uqrzxy�s|vh{x `¸��nvh{|�cor x�h{��r{wyr
`�¢�j�r�`�|�co` ���qrza¡�{w�lhk¦vf�rza�¦vfih{x fih{uvhó��`bà�x�h{��a �ßjvp¤h{|qrza 
YÒ���nvh{ae`+j�hkw�h{p�`bpsrza�h{r�`b� ¢qrguqrza�Å�Ô��
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�¡������
�s�¤Ô �öhkw�hLÅÃÆ3Ò Ü ¼ - 
 Ô��~co`�xgø�ae`k©+Å # � Å ã � Å � � Å � � Å � � � � � � � � � � � � � � � ��rzn^ae` ¹dhtj�hkw�hL�kh{psr{we`ba
�{w�h{|quq`ba�uq`[Å­��h{a�j�r{cå÷`b|qfb�sh{a¡uq`�xyh{�sr{w
�{w�h{ntuqrzxy�s|vh{x h{a�uq`�xy`b|qr{w��{w�h{n~�
á+`bae`b|q¨qrza�j�hkw�h � Ñ ì ¼ ð ¼ ê ` � Ñ Ü ¼ é ¼ í ��we`badj�`�f�co���kh{xy`b|�co`{©

-1 1

1

1-1

1

-1

Î ps�znqxyh{a���`bàb`bab��j�hkw�hL`badÞ�r~}fbhkw�rL�{w�lhk¦vfbrtuq`gnqx�h���nq|�}f{�h{r l`gfbrz|���`b|q��`b|�ce`g��`�wo�¥¦vfihkw[ae`�h ��nq|�}f{�h{r
l`ój�hkw�rznÃlm x�j�hkwb��j�rz�sa�htad�sxy`�cdwo�¤hyjqwo`bad`b|�ce`y|qrza[�{wvlhk¦vfbrza[uq`�adc�h{a���nq|�}f{�rz`ba��òh{fb��ps�¥c�hkw�lh�r�uq`bad`b|q¨qrq�_	r{co`���nq`�`�¢q��adco`bx£xónq��coh{a���nq|�}f{�rz`�a���nq`�|~�h{r�ab�h{r�j�hkwo`ba�`�|q`bxGlm x�j�hkwe`bab�
��r{w�`�¢�`bx�jvp�rq�zÂ�ÒÓÅ�Ô Ñ Å #$-0Å ��fbrzxyr 	�� â^Ò Â~Ô Ñ ¿�h�jqwo��xy`b�¥w�h�j�hkweco`Öuvh{a�uq`�¦v|q�d}f{�rz`�a0l` ��`�wo��¦vfbh{uvh �Â�ÒßÏ
Å~Ô Ñ Å # Ï�Å���psrz�zrq��Â�ÒßÏ�Å�Ô �Ñ Â�ÒÓÅ�Ô+`yÂ�ÒßÏ
Å~Ô �Ñ Ï¡Â�ÒÓÅ~Ô ��`b|�ci�h{rq��ÂÃ|~�h{r l`���nq|�}f{�h{rYj�hkw�|q`bx
lm xgj�hkwi�
�� Ú «���� ³ °± ²´ « Ú ¶
��Ô Î f�¨vhkw0rza[Å coh{�sa��!nq`�Â�ÒÓÅ�Ô � � l`�`b�!nq���kh{ps`b|�co`yhLuq`�co`�wexy�s|vhkw�rza�`bp�`bxy`b|�corza�uqr
	�� â^Ò Â~Ô+c�h{p
��nq`�rza�j�rz|�cerza�uqry�{wvlhk¦vfbr�uq`�Â��q`badci�h{r�h{fb�sx�hóuvhgwo`�c�h Ì�Ñ �N�
�s�¤Ô Î f�¨vhkw�rza+ÅRc�h{��a��!nq`yÂ�ÒòÅ~Ô � �^l`ó`b�!nq���kh{ps`b|�co`ghLuq`�ce`�woxy��|vhkw[rza+`bp�`bxy`b|�corza�uqr 	��NâRÒ Â~Ô	c�h{p
��nq`�rza�j�rz|�cerza�uqry�{wvlhk¦vfbr�uq`�Â��q`badci�h{r�hkÞ�h{�¥¢qrguvh�wo`�c�h Ì�Ñ �N�
×�Ø «�ÊÄÙ�É ´�Ú ¶
Û¥ÜbÝ · `óÂ�ÒòÅ~Ô Ñ Å # ��`b|�cb�h{rq�~Â�ÒÓÅ�Ô � Ü l`[`b��nq�¥�{h{p�`b|�ce`0h�uq`�co`�woxy�s|vhkw¡rza¡`bp�`bxy`b|�corza�uqr 	�� â^Ò Â~Ô
c�h{p
��nq`�rza�j�rz|�cerza�uqry�{wvlhk¦vfbr�uq`�Â��q`badci�h{r�h{fb�sx�hóuvhgwo`�c�h Ì�Ñ Ü ��á+`bae`b|q¨qr �h�`bae�!nq`�wouvh��
Û ì Ý Â�ÒÓÅ~Ô Ñ Å # ÒÓÅ�Ï Ü Ô �q`�|�ci�h{rq��Â�ÒòÅ~Ô � ë l`+`b��nq�¥�{h{p�`b|�ce`[hóuq`�co`�woxy�s|vhkw
rza
`bp�`bxy`b|�corza
uqr 	�� â^Ò Â~Ô
c�h{p~�!nq`�rza
j�rz|�corza¡uqrg�{w�lhk¦vfbr�uq`�Â��v`badci�h{r�hkÞ�h{�¥¢qr�uvh�we`�c�h ÌgÑ ë �öá+`bae`b|q¨qr �h�uq��wo`���c�h��

-1 1

1

-1 1

1
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�s����Ô���r�uq`bxyrza�hk¦qwox�hkw��!nq`	r0�{w�lhk¦vfbr0uq`	nqx�h���nq|�}fk�h{r l`{�!`bxÄ�z`�woh{p ��nqxyh�fbn�we�khó|qr�jvpsh{|qr0fbr�r{weuq`�ø
|vh{uqr �­h wo`�fzlm jqwor!fih |q`bx ae`bx�jqwe` l`0��`�wouvh{uq`���w�h����saßcor l`{��|q`bx cor�uvh fbn�we�kh |qrLjvpsh{|qrtfbr!r{wouq`b|vh{uqr
Ò�rznÃfbrz| ¹ßnq|�cer uqr^jvp¤h{|qr�ÔRl`�r��{w�lhk¦vfbrRuq`�h{ps�znqx�hÁ��nq|�}f{�h{rq� 	+`brzxy`�cewe�sfih{xy`�|�co` nqx�h�fbn�we�kh^|qr
jvp¤h{|qrgfbr�r{weuq`b|vh{uqrÃl`�rg�{w�lhk¦vf�r�uq`�nqxyh���nq|�}f{�h{r�ae`�cer�uvh�we`�c�h0j�hkw�h{ps`bpsh�h{r�`b�¥¢�r�uqrza Ì �s|�co`�woad`bf�c�hh�fbn�wd�{hy|qr�x�lh ¢��sxyró|�nqx j�rz|�cor�Òòj�r{w��!nq` � Ô�����r{w�`�¢�`bx�jvp�rq��h�ad`b�znq�s|�co`�fbn�wd�{hy|~�h{r�we`�jqwo`bae`�|�c�h
nqx�hó��nq|�}f{�h{rq©

×�Ø «�ÊÄÙ�É ´ ¶ Õ fbrz| ¹ßnq|�cer�º Ñ �!ÒÓÅ­¼ Ì Ô§Æt¿�#�ä�Å #�- Ì # Ñ Ü
� |~�h{r l`[rg�{w�lhk¦vfbryuq`�nqx�h���nq|�}f{�h{rq�
á+` �òhkcerq� Ì�Ñ�� � Ü ÏRÅ # � psrz�zrq�ij�hkw�h
cor�uqrÖÅÁÆ ÒßÏ Ü ¼ Ü Ô�`�¢��sadco`�x�x�h{�sa�uq`önqx Ì c�h{p{��nq`¡ÒÓÅ­¼ Ì Ô§ÆYº0�
� `�¹dhgr�jqw�lrk¢q��xyrguq`�ae`b|q¨qrq©

-1 1

-1

1
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· `�¹dh{x ÌgÑ Â�ÒòÅ~Ô�` ÌgÑ è~ÒÓÅ�Ô�coh{�sa���nq`�ad`bnqa��{w�lhk¦vfbrza�ae`���|�ce`�woae`bf�c�h{x |qrgj�rz|�cor �*� `b|�ci�h{rq��h{a¡f�rkø
r{wouq`b|vh{uvh{a¡uq`�� ab�h{rq©	� Ñ ÒÓÅ � ¼$Â�ÒÓÅ � ÔeÔ Ñ ÒÓÅ � ¼dè�ÒòÅ � ÔeÔ��qpsrz�zryÂ�ÒÓÅ � Ô Ñ è~ÒÓÅ � Ô��v`b�!nq���kh{ps`b|�co`bxy`�|�co`k�Å � l`�aerzpsn�}f{�h{r�uqr�ae��adco`bx�h�©

� ÌgÑ Â�ÒÓÅ�ÔÌgÑ è�ÒòÅ~Ô �
×�Ø «�ÊÄÙ�É ´�Ú ¶
Û¥ÜbÝ Î f�¨vhkw¡rza�j�rz|�corza�uq`���|�co`�woae`�}f{�h{r�uqrza��{w�lhk¦vf�rza¡uq`0Â�ÒòÅ~Ô Ñ ÅÁ`	è�ÒÓÅ�Ô Ñ Å #N�



# � ���
�	�¡�d���e
 �[���	�������+��� �������¡���À�����


�¡������
	¡`�aerzp���`bx�rza�rgae�sadce`bx�h�©

� Ì Ñ Å
Ì Ñ Å # ¼

uq`�rz|quq`[Å # Ï^Å Ñ Å�ÒÓÅgÏ Ü Ô��qp�rz�zr�ÅóÒÓÅ�Ï Ü Ô Ñ ë ��`�|�ci�h{róÅ Ñ ë rzn Å Ñ Ü � Õ a
j�rz|�corza�ab�h{r¸Ò ë ¼ ë Ô
`�Ò Ü ¼ ë Ô��

1

1

Û ì Ý Î f�¨vhkw¡rza�j�rz|�corza�uq`���|�co`�woae`�}f{�h{r�uqrza��{w�lhk¦vf�rza¡uq`0Â�ÒòÅ~Ô Ñ Å ã ÏRÅÁ`+è�ÒòÅ~Ô Ñ Å � - Å ã �	¡`�aerzp���`bx�rza�rgae�sadce`bx�h�©
� Ì Ñ Å ã Ï^Å
Ì Ñ Å � - Å ã ¼

uq`	rz|quq`�Å � -�Å ã Ñ Å ã Ï�Å­��psrz�zr�Å � -�Å Ñ Å�ÒÓÅ ã - Ü Ô Ñ ë ��`b|�ci�h{r0Å Ñ ë rznyÅ Ñ Ï Ü � Õ aÖj�rz|�corza
ab�h{rYÒ ë ¼ ë Ô�`yÒßÏ Ü ¼ ë Ô��

-1



����������	��
���

�����������������	�����! # �
JLK�� E@ ] ��O�� � � ��O 1�� Q 6T 7U O+V

· `�¹dh{x Ì�Ñ Â�ÒÓÅ�Ô
` Ì�Ñ è�ÒòÅ~Ô���nq|�}f{�rz`ba��
ª�«­¬[®+¯k°± ²´ « Ú ¶
¯�� 
 � ¯k°±�²³ ´ « Ú È � Ë � ³ °±�²³ ´ � « � È ®L°± ²´ « Ú�¶

Ò Â � èvÔbÒòÅ~Ô Ñ Â�ÒÓÅ�Ô � è~ÒÓÅ~Ô �
¯d¯�� 	 È É�Ëv¯�Ù[Éß¯ ±~³ °±�²³�´ � « � È ® °± ²´ « Ú�¶

Ò Â���èvÔbÒòÅ~Ô Ñ Â�ÒÓÅ�Ô	��è~ÒÓÅ~Ô �
 §x j�hkwece�sfbnqpshkwi�vae` 5 Æ�¿�©

Ò 5 �NÂ~ÔbÒÓÅ�Ô Ñ 5 �NÂ�ÒòÅ~Ô �
¯d¯ß¯�� ª ¯ �	¯ Ú~²³ ´ � « � È ®L°± ²´ « Ú�¶

� Âè � ÒÓÅ~Ô Ñ Â�ÒÓÅ~Ô
è�ÒòÅ~Ô ¼�ae`+è�ÒÓÅ�Ô �Ñ ë �

Î |�co`ba¡uq`�hkjqwo`bae`�|�c�hkw¡`�¢q`�x�jvpsrza�uq`badc�h{a�uq`�¦v|q�d}fk�rz`bab��uq`�co`�wox��s|q`bxyrza
rza�wo`badj�`bf�co�¥��rza¡uqrzx¸lm |q�srzab�

	�� â^Ò Â � èqÔ Ñ 	�� â^Ò Â
�$èvÔ Ñ 	�� â^Ò Â~Ô�� 	��NâRÒòèqÔ�¼
	�� â � Â è � Ñ Ò 	�� â^Ò Â~Ô�� 	��NâRÒòèqÔeÔ�Ï��iÅ¸Æ
	�� â^ÒòèvÔdäNè�ÒÓÅ�Ô Ñ ë�� �


�� Ú «���� ³ °±�²³ ´ ¶ 	�`�rzxy`�cewo��fih{xy`b|�co`Yr �{wvlhk¦vfbr uvh aerzxyh��Öuq�s��`�wo`�|�}fih���jqwor!uqn�cor rznÍ�!nqr�fb��`b|�co`uq`¸Â `�è co`bxY� `bx fih{uvh�j�rz|�cer^nqx�hÁr{wouq`b|vh{uvh^�!nq`�l` wo`baßj�`bf�ce���kh{xy`b|�co`{�Öh�aerzx�h���uq�s��`�wo`�|�}fih��
jqwor!uqn�cor�rzn ��nqr!fb�s`�|�co` uvh{aór{wouq`b|vh{uvh{a�uq`�Â `yèR|qrzaój�rz|�cerzagfbr{wdwo`badj�rz|quq`b|�ce`bab� Î hkjvps��fih�}f{�h{r
uq`badcoh{a¡uq`�¦v|q�ß}f{�rz`batl`{�v`bx �z`�w�h{p��qxónq��cor�ae�sxgjvps`bab�vfbrzx�rgr{Þvae`�we�{hkwe`bxyrza�|qrza¡`�¢�`bx�jvpsrza��
×�Ø «�ÊÄÙ�É ´�Ú ¶
Û¥ÜbÝ Î h{uq�d}f{�h{rg`�h�aen�Þqcew�h�}f{�h{rguq`���nq|�}f{�rz`�a	hk¦v|qa¡ab�h{rg��nq|�}f{�rz`ba	hk¦v|qa��
á+`��òhkcorq�qad`0Â�ÒÓÅ�Ô Ñ â � Å - � � `	è�ÒÓÅ�Ô Ñ â # Å - � # �v`b|�cb�h{rq©

Ò Â � èvÔ�ÒÓÅ~Ô Ñ ÒÓâ � � â # Ô�Å -�Ò � � � � # Ô �



#$" ���
�	�¡�d���e
 �[���	�������+��� �������¡���À�����


�¡������
��r{w�`�¢q`bxgjvpsrq�qae`�Â�ÒÓÅ~Ô Ñ Ï ì Å�Ï Ü ��è�ÒÓÅ�Ô Ñ Å - í �v`b|�ci�h{rq�­Ò Â - èvÔ�ÒÓÅ~Ô Ñ ð Ï^Å�`�Ò ÂyÏ^èvÔbÒòÅ~Ô Ñ
Ñ Ï ê Ï é Å�� 	+wvlhk¦vfbrza�`�xWh{àbnqp��q��`�wouq`�`+��`�wox�`bps¨qrq�qwo`baßj�`bf�ce���kh{xy`b|�co`{©

-6 4

-10

10

-6 4

-10

10

Û ì Ý Î h{uq�ß}f{�h{r `�h adn�Þqcew�h�}f{�h{r uq`Á��nq|�}f{�rz`batj�rzps��|qrzxy�¤h{��a���nvh{u�wvlhkco�sfih{a�a��h{rÃ��nq|�}f{�rz`�aLj�rzps�s|qrzx��¤h{�sa
��nvh{u�wvlhkco�sfih{a��
á+`��òhkcorq�qad`0Â�ÒÓÅ�Ô Ñ ' � Å # - � � Å - � � `	è~ÒÓÅ~Ô Ñ ' # Å # - � # � # �v`b|�ci�h{rq©

Ò Â � èvÔbÒòÅ~Ô Ñ Ò ' � � ' # Ô�Å # -3Ò�� � � � # Ô�Å - � � � � # �
��r{w�`�¢q`bxgjvpsrq��ae`�Â�ÒÓÅ�Ô Ñ Å #�Ï ì Å - Ü ��è�ÒÓÅ�Ô Ñ é Å # - Å�Ï ð �q`b|�ci�h{rq�­Ò Â - èqÔbÒÓÅ�Ô Ñ ð Å #§Ï^Å�Ï é
`�Ò Â Ï�èvÔbÒòÅ~Ô Ñ Ï ì Å # Ï é Å - í � 		w�lhk¦vfbrza¡`�x h{à�nqp �q��`�wouq`[`[��`�wox�`bps¨qrq��wo`�adj�`bf�co���kh{xy`b|�co`{©

-4 -2 2 4

10

20

30

40

-4 -2 2 4

-20

-10

10

20

Û ékÝ · ` ¹dh{x Â�ÒÓÅ�Ô Ñ � Å # Ï Ü `+è~ÒÓÅ�Ô Ñ Å ã - Ü �
��Ô0Ò Â � èqÔbÒÓÅ�Ô Ñ Â�ÒòÅ~Ô � è~ÒÓÅ�Ô Ñ � Å # Ï Ü � ÒÓÅ ã - Ü Ô��~`tÒ Â
�åèqÔbÒÓÅ�Ô Ñ Ò � Å # Ï Ü Ô ��ÒÓÅ ã - Ü Ô ��rza
uqrzx¸lm |q�srza
ab�h{r�	��NâRÒ Â � èqÔ Ñ ÒßÏ 
�¼iÏ ÜbÝ��RÛ Ü ¼ - 
 Ô Ñ 	��NâRÒ Â
��èqÔ��



����������	��
���

�����������������	�����! # �
��Ô � Â è � ÒÓÅ�Ô Ñ Â�ÒÓÅ�Ô

è~ÒÓÅ�Ô Ñ
� Å # Ï Ü
Å ã - Ü �vrguqrzx¸lm |q��r l`�	�� â � Â è � Ñ ÒßÏ 
�¼iÏ Ü Ô �^Û¥Ü ¼ -�
 Ô �

JLK�� K M 1�� Q 6T 7U O+V B �0T S U Q � S�V

· `�¹dh{x �yÒÓÅ�Ô�` � ÒòÅ~Ô	j�rzps��|�÷rzxy�srza�uq`�fbr!`�¦vfb�s`�|�co`�a�wo`ih{�sa�����r!uq`bxyrza�uq`�¦v|q�¥w�h�ae`b�znq��|�ce`���nq|�}f{�h{rq�
f�¨vh{x�h{uvh � ³ ± ¯ ´ ® ³ É ©

Â�ÒÓÅ�Ô Ñ �yÒÓÅ�Ô
� ÒÓÅ~Ô �

á�hRj�hkweco`¸�s����Ôóuvh uq`�¦v|q�d}f{�h{rq�
co`bxyrza���nq` 	�� â^Ò Â~Ô Ñ ¿ Ï �iÅ ÆÀ¿�ä � ÒÓÅ~Ô Ñ ë�� ��`bx rzn�cdw�h{a
j�h{p¤hi��woh{ab��r uqrzxYlm |q�sr uq`Ánqx�h ��nq|�}f{�h{r w�h{fb�srz|vh{ptl`�r fbrz| ¹ßnq|�corÃuqrzaL|�lnqx�`�worza�wo`ih{��aLx�`b|qrza h{aw�hqlm àb`ba�uqr0j�rzp��s|�÷rzxy��r��!nq`	hkj�hkwo`bfb`	|qr0uq`�|qrzxy�s|vh{uqr{wi�ö_	r{co`���nq`+h{a���nq|�}fk�rz`baÖj�rzps��|qrzxy�¤h{��a a��h{r0nqxfih{aer�j�hkweco��fbnqp¤hkw�uvh{a¡��nq|�}f{�rz`�a¡w�h{fb��rz|vh{�sa �qÞ�h{adc�h�fbrz|qae��uq`�w�hkw � ÒÓÅ~Ô Ñ Ü j�hkw�h�cor!uqrgÅÁÆ�¿��
×�Ø «�ÊÄÙ�É ´�Ú ¶
Û¥ÜbÝ Î ��nq|�}f{�h{rYÂ�ÒÓÅ~Ô Ñ 5

Å � 5 Æ ¿/l`�xyr�uq`bp�r x�hkco`bx�lhkce�sfbr�uq`ójqwor{Þvps`�x�h{a+��nq`ó`b|���rzp���`bx ��nvh{|�co� ø
uvh{uq`ba��s|���`�woaoh{xy`�|�co`�jqwor{j�r{wefb�srz|vh{��ab� ��r{w�`�¢�`bx�jvpsrq�vh�ps`b��uq`0	
r���p�`{��Ò ��lh{�z��|vh Û ì ékÝ Ô��
Û ì Ý · ` ¹dh ÌgÑ Â�ÒÓÅ~Ô Ñ Å # - Ü

Å���-ÃÅ ã - ð Å # Ï^Å Ï í �
õ hkcor{w�h{|quqr � ÒÓÅ�Ô Ñ Å � - Å ã - ð Å #�ÏôÅ¸Ï í Ñ ÒÓÅ #�Ï Ü ÔbÒÓÅ #.- Å - í Ô���co`bx�ø�ae`{© � ÒòÅ~Ô Ñ ë ae`
Å Ñ�� Ü ��p�rz�zrq� 	�� â^Ò Â~Ô Ñ ¿ Ï���Ï Ü ¼ Ü
� �
Û ékÝ · ` ¹dh ÌgÑ Â�ÒÓÅ~Ô Ñ Å - î

Å �
Ï ð Å ã ÏRÅ # - ð �
õ hkcor{w�h{|quqr � ÒÓÅ�Ô Ñ Å � Ï ð Å ã Ï�Å # - ð Ñ ÒÓÅ ã Ï Ü ÔbÒòÅ # Ï ð Ô���ce`bxgø�ad`{© � ÒÓÅ�Ô Ñ ë ae`+Å Ñ Ü ��Å Ñ ìrzntÅ Ñ Ï ì �vpsrz�zrq� 	��NâRÒ Â~Ô Ñ ¿ Ï���Ï ì ¼ Ü ¼ ì � �
Û ð Ý · ` ¹dh ÌgÑ Â�ÒÓÅ~Ô Ñ Å � - ê

Å���- ð Å # - é �
õ hkcor{w�h{|quqr � ÒòÅ~Ô Ñ Å � - ð Å # - é Ñ ÒÓÅ # - Ü ÔbÒÓÅ # - é Ô��vco`bxgø ae`{© � ÒÓÅ�Ô�|~�h{ryj�rzaeaenq��wohqlm àb`ba�wo`ih{�sa �psrz�zr 	�� â^Ò Â~Ô Ñ ¿��
JLK�� 5 U Z \ U V � � ��O 1�� Q 6T 7U O+V

· `�¹dh{x Ì�Ñ Â�ÒÓÅ�Ô
` Ì�Ñ è�ÒòÅ~Ô�uqnvh{a¡��nq|�}fk�rz`ba¡c�h{��a��!nq`{©

�!â^Ò Â~Ô�¾ 	�� â^ÒòèqÔ �
ª�«­¬[®+¯k°±�²³�´ ¶ 
 ±~´ ÊÄÙ ´�Ú Ë ³ � ³�Ú � È ® °± ²´ « Ú è « Â�l`�uq`b|qr{c�h{uvh�j�r{w�è��­ÂL`¡uq`�¦v|q�suvh�j�r{wb©



# � ���
�	�¡�d���e
 �[���	�������+��� �������¡���À�����


�¡������

��è ��Â~Ô ��Å�Ô Ñ è�Ò Â�ÒòÅ~ÔeÔ �
Õ Þvae`�we��`��!nq`�h�uq`�¦v|q�d}fk�h{ry�òh{à�ae`�|�co��uqr�j�rz��a�Â�ÒòÅ~Ô�Æ�	��NâRÒòèqÔ��
	�� â^Òòè ��Â~Ô Ñ �iÅ¸Æ 	�� â^Ò Â~ÔeäzÂ�ÒòÅ~Ô§Æ�	��NâRÒ�èvÔ � `���â^Òòè ��Â~Ô Ñ �bè�Ò Â�ÒòÅ~ÔeÔdä Å�Æ�	��NâRÒ�è ��Â~Ô � �
 §aßc�hyuq`�¦v|q�d}fk�h{ryjqwor�uqnqà{��h�j�hkweco��w�uq`���nq|�}f{�rz`ba+fbrz|q¨q`bf��suvh{ab�~|qrå�{h{a¡��nq|�}f{�rz`bab�~fbrzx�r���`�wo`bx�rza¡x�h{��a
h{uq�¤h{|�co`{� Î uq`�¦v|q�d}fk�h{r	uq`�fbrzx�j�rzadc�h�uq`§��nq|�}f{�rz`ba�l`§uq`§�Nlh{fb�sp�x�h{|q`�¹ßrq�{f�rzxyr���`�we`bxyrza�|qrza�`�¢q`�x�jvpsrzab�
×�Ø «�ÊÄÙ�É ´�Ú ¶
Û¥ÜbÝ Î fbrzx�j�rzadc�hóuq`���nq|�}f{�rz`ba�hk¦v|qa�l`[nqxyh���nq|�}f{�h{ryhk¦vxY�
á+`��òhkcorq�!ae`+Â�ÒÓÅ�Ô Ñ â � Å - � � `�è�ÒÓÅ�Ô Ñ â # Å - � # ��`b|�ci�h{rq�~Ò�è ��Â~Ô�ÒÓÅ~Ô Ñ Ò�â � â # Ô�Å -Áâ # � � - � #`ÁÒ Â ��èqÔbÒÓÅ�Ô Ñ â � â # Å - â � � # -�� � � ��r{w0`�¢�`bx�jvpsrq�­ae`LÂ�ÒÓÅ�Ô Ñ Ï ì Å�Ï Ü `gè~ÒÓÅ�Ô Ñ Å - í �
`b|�ci�h{rq��Òòè �ÖÂ~ÔbÒÓÅ�Ô Ñ Ï ì Å7- ð `yÒ Â ��èvÔ�ÒÓÅ~Ô Ñ Ï ì Å�Ï ÜzÜ � 		w�lhk¦vfbrza�`bx£h{àbnqp��v��`�wouq`[`	��`�wexy`bps¨qrq�
wo`baßj�`bf�ce���kh{xy`b|�co`{©

-6 4
-6 4

Û ì Ý · ` ¹dh{xWÂ�ÒòÅ~Ô Ñ � Å # Ï Ü `	è~ÒÓÅ~Ô Ñ Å - Ü �qfih{p�fbnqps`	è �ÖÂ ¼ Â ��è�¼�Â �
Â���è � è � èy`�Â �
Â �ÖÂ �ÖÂ
wo`baßj�`bf�ce���kh{xy`b|�co`{�
��Ô ��âRÒ Â~Ô Ñ Û ë ¼ -�
 Ô+`�	�� â^ÒòèvÔ Ñ ¿�� Ò�è �+Â~ÔbÒòÅ~Ô Ñ è~Ò Â�ÒÓÅ�ÔeÔ Ñ è�Ò � Å # Ï Ü Ô Ñ � Å # Ï Ü - Ü �
��rz�zrq�

	�� â^Òòè ��Â~Ô Ñ ÒßÏ 
�¼iÏ ÜbÝ �^Û Ü ¼ - 
 Ô �
�s�¤Ô �!â^ÒòèqÔ Ñ ¿3` 	�� â^Ò Â~Ô Ñ ÒßÏ 
�¼iÏ ÜbÝ �¸Û¥Ü ¼ -�
 Ô �!psrz�zrq��|~�h{rój�r!uq`bxyrzaÖfih{p�fbnqp¤hkw�Â ��è�hóx�`b|qrza
��nq`�fbrz|qae��uq`�wo`bx�rza¡nqx uqrzx¸lm |q��rgxy`�|qr{w�j�hkwohóèLuq`�x�r�uqr���nq`��!â^ÒòèqÔ§¾ 	�� â^Ò Â~Ô��
á+`��òhkcorq©�Ò Â �§èvÔbÒòÅ~Ô Ñ Â�Òòè~ÒÓÅ�ÔeÔ Ñ Â�ÒÓÅ - Ü Ô Ñ 
 ÒÓÅ - Ü Ô # Ï Ü Ñ � Å # - ì Å�� � `�xyrzab©

	�� â^Ò Â �§èqÔ Ñ ÒßÏ 
�¼iÏ ì Ý �^Û ë ¼ - 
 Ô �
�s����Ô+Ò Â ��Â~ÔbÒÓÅ�Ô Ñ Â�Ò Â�ÒÓÅ~ÔdÔ Ñ Â�Ò � Å # Ï Ü Ô Ñ � Ò � Å # Ï Ü Ô # Ï Ü Ñ � Å # Ï ì � ��rz�zrq�



����������	��
���

�����������������	�����! #$#

	��NâRÒ Â ��Â~Ô Ñ ÒßÏ 
�¼iÏ � ì Ý �=Û � ì ¼ -�
 Ô �
���qÔ+Òòè �§è �§èvÔ�ÒÓÅ~Ô Ñ è~Òòè~Òòè~ÒÓÅ~ÔdÔeÔ Ñ è~Òòè~ÒÓÅ - Ü ÔeÔ Ñ è�ÒÓÅ - ì Ô Ñ Å - é �

	��NâRÒòè ��è ��èqÔ Ñ ¿ �

�vÔ�Ò Â ��Â �
Â ��Â~ÔbÒòÅ~Ô Ñ Â�Ò Â�Ò Â�Ò Â�ÒÓÅ~ÔdÔeÔeÔ Ñ � Å # Ï ð �
	��NâRÒ Â ��Â ��Â ��Â~Ô Ñ ÒßÏ 
�¼iÏ ì Ý �RÛ ì ¼ -�
 Ô �

��� � ����� ���	�
�
� �
á+rza�`$¢q`bx�jvp�rza¡h{|�co`�we�sr{wo`ba�j�r!uq`bxyrza
fbrz|qfbp�nq��w��!nq`{�v`bx �z`�w�h{p ©

Ò Â � èqÔbÒÓÅ�Ô �Ñ Ò�è ��Â~ÔbÒÓÅ�Ô �

Û ékÝ · n�j�rz|q¨vh ��nq`ónqx�hyx�h{|qf�¨vh�uq`0j�rzpsnq`�|�co`���nq`0f�rz|�c�h{x��s|vh�nqx�hyp¤h{�zr�hyco`�x h���r{wox�h�uq`ónqx
uq�sadfbr�uq`
w�h{�sr �gÒ�`bx � â�Ô�`�aenvh^lhkwo`ih+º=Ò�`�x � â #NÔ[l`���nq|�}f{�h{r�uqr�w�h{�srq� · `�r[woh{�sr�f�wo`baef�`¡`bx ��nq|�}f{�h{r
uqryco`bxgj�r���Ò�`�x â�� ��Ô�j�`bp¤h�p�`b� � Ñ �qÒ��dÔ Ñ Ò Üåë � - ë � í Ô � â���uq`�co`�wexy�s|q`�h lhkwo`ihyuvh�xyh{|qf$¨vhy`�x
��nq|�}f{�h{ryuqrgco`bx�j�rq�
Î lhkwo`ih�l`0º�Ò �{Ô Ñ ! � # ��uq`���`bxyrza�fih{p�fbnqp¤hkw+º�Ò �eÔ$� j�r{w�rzn�cewor p¤h{uqr�º�Ò��dÔ Ñ ÒÓº � �{ÔbÒ��dÔ Ñ º�Ò ��Ò��dÔeÔ �psrz�zrq�qº�Ò �eÔ Ñ º�Ò ��Ò��dÔeÔ Ñ º�Ò Üåë � - ë � í Ô Ñ ! Ò Üåë � - ë � í Ô # � â # �

Û ð Ý Î ��nq|�}f{�h{r �~ÒÓÅ~Ô Ñ Ü
� Å � -ÃÅ # - Ü j�r�uq`�ae`�w�`baef�we��c�h fbrzxyrôh fbrzx�j�rzadc�h uq`^uqnvh{a�rzn�cdw�h{a

��nq|�}f{�rz`ba���á+`��òhkcorq� ��ÒÓÅ�Ô Ñ Òòè ��Â~ÔbÒÓÅ�Ô���rz|quq`LÂ�ÒòÅ~Ô Ñ Å � -�Å # - Ü `�è�ÒòÅ~Ô Ñ Ü
� Å �Yá+`bae`b|q¨qrza

�`bae�!nq`�wouvh����{w�lhk¦vfbrza�uq`0ÂÃÒ h{àbnqp�Ô$��è^ÒÓ��`�woxy`�ps¨qr�Ô�` ��©
Û ð Ý  §adÞ�r�fb`Lr��{wvlhk¦vfbr�uq` Ì Ñ � Å #+Ï Ü � � Î ��nq|�}f{�h{r ��ÒÓÅ�Ô Ñ Å #	Ï Ü j�r�uq` ae`�wg`baef�we��c�hÁfbrzxyr�h
fbrzx�j�rzadc�hYuvh{a0��nq|�}f{�rz`�a�Â�ÒòÅ~Ô Ñ Å #+Ï Ü `�è~ÒÓÅ�Ô Ñ � Å��(��psrz�zrq� � Ñ è �[Â�����`�p¤h¸r{Þvae`�we�kh�}f{�h{rÁuvh
j�lh{�z�s|vh Û é í Ý �qr��{w�lhk¦vfbrguq`��~ÒÓÅ�Ô Ñ � Â�ÒÓÅ~Ô ��l`�rguq`bae`b|q¨qr�uvh�uq��wo`b�¥c�hYÒò��`�woxy`bp�¨qr�Ô��

-2 -1 1 2

1

2

-1 1

1



#�� ���
�	�¡�d���e
 �[���	�������+��� �������¡���À�����


�¡������
Û í Ý á+`�ce`�woxy��|q`�Â

�

ÒÓÅ~Ô$��ad`{©
��Ô�Â � ÒòÅ~Ô Ñ Ü

ì ÏRÅ `�Â ��� � Ñ Â � ��Â �

� � Ñ ë ¼ Ü ¼ ì ¼ é ¼ � � � � � �
�s�¤Ô
Â � ÒÓÅ�Ô Ñ Å # `�Â

��� � Ñ Â � ��Â �

� � Ñ ë ¼ Ü ¼ ì ¼ é ¼ � � � � � �
��Ô · `�Â � ÒÓÅ�Ô Ñ Ü

ì ÏRÅ �v`b|�cb�h{rq©

Â � ÒòÅ~Ô Ñ Ò Â � ��Â � ÔbÒÓÅ�Ô Ñ Â � Ò Â � ÒÓÅ�ÔeÔ Ñ Â � Ò Ü
ì ÏRÅ Ô Ñ

Ü
ì Ï Ü

ì ÏRÅ
Ñ ì ÏRÅ
é Ï ì Å ¼

Â # ÒòÅ~Ô Ñ Ò Â � ��Â � ÔbÒÓÅ�Ô Ñ Â � Ò ì ÏRÅé Ï ì Å Ô Ñ
Ü

ì Ï ì ÏRÅ
é Ï ì Å

Ñ é Ï ì Å
ð Ï é Å ¼

Â ã ÒòÅ~Ô Ñ Ò Â � ��Â # ÔbÒÓÅ�Ô Ñ Â � Ò é Ï ì Åð Ï é Å Ô Ñ
ð Ï é Å
í Ï ð Å �

Õ Þvae`�we�kh{|quqr h{a�`$¢�jqwo`badab�rz`ba	h{|�co`�wo��r{wo`ba�j�r�uq`�xyrza�hk¦qwox�hkw���nq`{©

Â
�

ÒÓÅ�Ô Ñ Ò�� - Ü Ô�Ï��+Å
Ò��*- ì Ô�Ï�Ò�� - Ü Ô�Å �

�s�¤Ô · `0Â � ÒÓÅ�Ô Ñ Å #N��`�|�ci�h{rq©

Â � ÒòÅ~Ô Ñ Ò Â � ��Â � ÔbÒÓÅ�Ô Ñ Â � ÒÓÅ # Ô Ñ Å � ¼
Â # ÒòÅ~Ô Ñ Â � Ò Â � ÒÓÅ�ÔeÔ Ñ Â � ÒÓÅ � Ô Ñ Å��{¼
Â ã ÒòÅ~Ô Ñ Â � Ò Â # ÒÓÅ�ÔeÔ Ñ Â � ÒÓÅ��åÔ Ñ Å � � ¼
Â � ÒòÅ~Ô Ñ Â � Ò Â ã ÒÓÅ�ÔeÔ Ñ Â � ÒÓÅ � � Ô Ñ Å ã # �

_	r{co`���nq`{© ð Ñ ì # Ñ ì � � � � î Ñ ì ã Ñ ì # � � � Üåê Ñ ì � Ñ ì ã � � ` é ì Ñ ì � Ñ ì � � � �
Õ Þvae`�we�kh{|quqr h{a�`$¢�jqwo`badab�rz`ba	h{|�co`�wo��r{wo`ba�j�r�uq`�xyrza�hk¦qwox�hkw���nq`{©§Â

�

ÒÓÅ�Ô Ñ Å #���� � �
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Õ Þvae`�we��`0h{a�ae`b�znq��|�ce`ba¡c�hkÞ�`bp¤h{ab©

' ½ Ñ ½tÒ ' Ô
ë ìzíÜ ì î
ì é�Ü
é é í
ð ézî
í ð Ü
ê ðzð

½ ' Ñ ' Ò�½gÔ
ìzí ë
ì î Ü
é�Ü ìé í é
ézî ð
ð Ü í
ðzð ê

Î jqwo�sxy`���w�h�c�hkÞ�`bp¤h+��rz�qr{Þqco�suvh+|�nqx `�adconquqr�adr{Þqwo`¡h	j�r{jvnqpsh�}f{�h{r�uq`
Þ�h{ps`��¤h{aöfbr{wofbnq|quvh{a |!nqx fb`�wecor
ae`�cer{w¡fbrzaßco`b��wer�n�co��ps�sàbh{uqr�fbrzxyr0j�rz|�cor�uq`�wo`�jqwor�uqn�}f{�h{rgj�`bpshg`badj�l`�fb�s`{� Õ c�h{x�h{|q¨qr�uvh�j�r{jvnqpsh�}f{�h{r
uq`[Þ�h{p�`b�¤h{aLl`[x�`buq�suqr�h{|!nvh{p�xy`b|�co`{�vuqn�w�h{|�co` ê h{|qrza�� Õ |	lnqxy`�wor�½Fuq`[Þ�h{p�`b�¤h{aLl`[��nq|�}fk�h{ryuqr�h{|qr
' `�x ��nq`^l`�wo`bh{ps�sàbh{uvh�h x�`buq�d}f{�h{rq©�½ Ñ ½LÒ ' Ô$� · n�j�rz|q¨vh ��nq`k��`bx fb`�wecor �s|qadcoh{|�co`k��rza�Þv�srzpblrz�zrza
xónquvh{xÄr0j�rz|�cor�uq`+���sadcoh�`+¦vfbh{x �s|�co`�wo`badaoh{uqrza�|qr0co`�x�j�r0`baßco�sx�h{uqr0j�hkw�h0�!nq`[h�j�r{jvnqp¤h�}f{�h{róuq`
Þ�h{ps`��¤h{aÖhkco��| ¹dh�nqxFf�`�wecor0|�lnqxy`�wor�uq`	�s|quq�¥�~lm uqnqrza�½���rzn�ae` ¹dh���uq`bae`�¹dh{xFr{Þqco`�w ' `bxF��nq|�}fk�h{r0uq`+½ ©
' Ñ ' Ò�½gÔ$� � h{p���nq|�}fk�h{r�l`[f�¨vh{x�h{uvh�uq`���|���`�weaoh�uq`[½ Ñ ½LÒ ' Ô�� � `�¹dh�h�ae`b�znq|quvhgcohkÞ�`bpsh��
	+wvlhk¦vfbryuvh�jqwe�sxy`b�¥w�hó`�ae�znq|quvhgcohkÞ�`bpsh���wo`badj�`bf�co�¥�{h{xy`�|�co`k©

1 2 3 4 5 6

10

20

30

40

50

10 20 30 40

1

2

3

4

5

6

ª�«­¬[®+¯k°±�²³�´ ¶ Î ��nq|�}f{�h{r�èôl`[uq��c�hó��nq|�}f{�h{r��s|���`�woaehguq`0ÂÁae`{©
��Ô ��âRÒòèqÔ Ñ 	�� â^Ò Â~ÔÖ` ��âRÒ Â~Ô Ñ 	��NâRÒ�èvÔ��
�s�¤Ô��öhkw�h�cor!uqrgÅ¸Æ 	��NâRÒ�èvÔ�¼�Ò Â �§èqÔbÒÓÅ�Ô Ñ Å�`+j�hkw�hócor�uqr�ÅÁÆ�	�� â^Ò Â~Ô�¼­Òòè ��Â~ÔbÒòÅ~Ô Ñ Å­� §x c�h{p~fbh{aer Â�l`�uq��cohg�s|���`�wecilm ��`bp��
×�Ø «�ÊÄÙ�É ´ Â�ÒÓÅ~Ô Ñ Å�Ï ð ¼�Ï Ü � Å ��Ü `�è~ÒÓÅ�Ô Ñ Å - ð ¼~Ï í � Å � Ï é ab�h{r���|���`�weaoh{ab�vj�rz�sa�©
��Ô 	�� â^Ò Â~Ô Ñ ��âRÒòèqÔ Ñ Û Ï Ü ¼ ÜbÝ � 	��NâRÒòèqÔ Ñ �!â^Ò Â~Ô Ñ Û Ï í ¼iÏ ékÝ `{�
�s�¤Ô+Ò Â �§èqÔbÒÓÅ�Ô Ñ Â�Òòè�ÒòÅ~ÔeÔ Ñ Â�ÒÓÅ - ð Ô Ñ Å­¼�Ò�è ��Â~ÔbÒÓÅ�Ô Ñ è~Ò Â�ÒÓÅ�ÔeÔ Ñ è~ÒÓÅ�Ï ð Ô Ñ Å­�
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�� Ú «���� ³ °± ²´ « Ú ¶
��Ô · `�¹dh�Â¸nqx�h���nq|�}f{�h{ry�s|���`�wecilm ��`bp�� á+`b|qr{co`�xyrzaÖj�r{w+Â ��� aenvh��s|���`�woaeh��
�s�¤Ô�á+�sàb`�w+��nq`�Â ��� l`óh ��nq|�}fk�h{rt��|���`�weaoh�uq`�ÂIl`0`���nq���kh{ps`�|�co`0uq��àb`�w+�!nq`�Â ��Â ��� `�Â � � �¡Â^ab�h{rLh
��nq|�}f{�h{r��suq`b|�co��uvh{uq`{�   xFrzn�cewoh{a�j�h{p¤hi��w�h{ab��Â�l` � ¯��!«�Ë ´ � ³ � l Ãuq�sàb`�wi©§h���nq|�}fk�h{ryÂÍl`	��|���`�weailm ��`bp ae``�aerzxy`b|�co`�ad`�j�hkw�h�cor�uqróÅ � ¼qÅ # Æ
	�� â^Ò Â~Ô �qco`bxyrza ��Å � �Ñ Å # `b|�cb�h{r�Â�ÒÓÅ � Ô �Ñ Â�ÒÓÅ # Ô��
�s����Ô Õ �{w�lhk¦vfbrguq`0Â ��� l`�ae�sxÃl`�cewo�sf�r�h{rg�{w�lhk¦vfbr�uq`�Â�`bx wo`�p¤h�}f{�h{r��h�wo`�coh Ì�Ñ Å­�
���qÔ · `0Â�l`��s|���`�wecilm ��`bp�`b|�ci�h{r�Â ��� l`[�s|���`�wecilm ��`bp~`�Ò Â � � Ô � � Ñ Â��
�vÔ�Â ��� ÒÓÅ�Ô �Ñ Ò Â�ÒÓÅ~ÔdÔ � � Ñ Ü

Â�ÒÓÅ�Ô �
_	r�ad`b�znq�s|�co`�uq`�ae`b|q¨qrq��rg�{w�lhk¦vfbr�j�rz|�co�sp�¨vh{uqr�fbr{wewe`badj�rz|quq`�h Ì�Ñ Â�ÒÓÅ�Ô�©

JLK���K M ? EO ��U � U \ � � � > O � O �ÖZ SiQ � � � D Q��gO � V �
��ÔÖ §adf�wo`��kh�h�`b��nvh�}f{�h{r Ì�Ñ Â�ÒÓÅ~Ô��!nq`[uq`�¦v|q`�hg��nq|�}f{�h{r Â��
�s�¤Ô 	¡`�aerzp��khóhó`���nvh�}f{�h{róuqró��co`�xÄ��Ô���j�hkw�h�ÅY`bxF��nq|�}f{�h{rguq` Ì j�hkw�h0r{Þqco`�w
Å Ñ Â ��� Ò Ì Ô `k�qh0ae`b�znq��wb�j�`�woxón�co`�Å¸j�r{w Ì � Î `b��nvh�}fk�h{r�r{Þqco��uvhguq`�¦v|q`óÂ ��� �
_	r{co`Á��nq`k��h we�s�zr{wi��h ��nq|�}fk�h{r�Â � � corzxyh �kh{psr{we`ba |qrza Ì Æ���âRÒ Â~Ô$� l Äj�rzadailm ��`bp	uq`�co`�woxy��|vhkw�z`brzxy`�cewo�sfbh{xy`b|�co`�ad`¡nqx�h���nq|�}f{�h{r0j�rzaeaenq��rzny|~�h{r���nq|�}fk�h{r0�s|���`�woaoh����öhkw�h���adcorq��uq`bae`b|q¨q`	�!nvh{ps�!nq`�w
wo`�coh�j�hkw�h{ps`bpsh�h{r0`b� ¢qr�uqrza�Å���ae`+h�we`�c�h��s|�co`�weae`bf�c�h�r0�{wvlhk¦vfbr0uvh���nq|�}f{�h{ró|qr0x�lh ¢q��xyr�|!nqxFj�rz|�cerq�
`b|�ci�h{ryh���nq|�}f{�h{ryj�rzadaenq���s|���`�woaoh��
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×�Ø «�ÊÄÙ�É ´�Ú ¶
Û¥ÜbÝ�õ nq|qfb�srz|vh{x�`b|�cer�uq`¡nqx co`�wox�÷rzxy`�ceworq© Õ ��rzpsnqxy`�uq`�nqx�h���nvh{|�co�suvh{uq`�uq`¡xy`�wef�ln�wo�sr�l`¡��nq|�}f{�h{r
uvhtadnvhtco`bx�j�`�w�hkwecen�w�h��g�	aeh{|quqrYh���nq|�}f{�h{r��s|���`�woaoh��­uq`�co`�wox��s|vh{xyrza�hLce`bx�j�`�w�hkcon�w�hLhkcew�hi� l`ba�uq`
ae`bnt��rzpsnqxy`{�
Û ì Ý Î �s|���`�woaohguq`�nqx�hó��nq|�}f{�h{r�hk¦vx |~�h{r�fbrz|qaßc�h{|�ce`�l`�hk¦vx��
á+`��òhkcerq�	ae` Ì Ñ Â�ÒòÅ~Ô Ñ â�Å - � �[`b|�cb�h{rq��Â � � Ò Ì Ô Ñ Ü

â Ò Ì Ï �bÔ�� ��`�wex�n�coh{|quqrÃÅ�j�r{w Ì �
Ì�Ñ Â ��� ÒÓÅ~Ô Ñ Ü

â ÒÓÅ�Ï���Ô��

Û ékÝ · ` ¹dh�Â�ÒÓÅ�Ô Ñ Å � � �^Æ 
��
· hkÞ�`�xyrza[�!nq`gad` � l`�j�hkw�hL��nq|�}f{�h{r�l`ój�hkw�`gae` � l`�lm x�j�hkw[ht��nq|�}f{�h{r�l`tlm x�j�hkwb� ��rz�zr¸ÂRj�rzadaenq��s|���`�woaehtj�hkw�hLÅ � ë ae` � l`�j�hkw�`�j�hkw�hLcor!uqrtÅ Æ ¿ ae` � l`Ylm x�j�hkwi� Î ��|���`�weaohtj�hkw�hYh{x0Þ�h{aÁl`
Â ��� Ò Ì Ô Ñ �

� Ì � ��`�woxón�c�h{|quqrgÅ¸j�r{w Ì �

Ì�Ñ Â ��� ÒÓÅ�Ô Ñ �
� Å �

á+`bae`b|q¨qrza�j�hkw�h ��lm x�j�hkw�`[j�hkwb�vwe`badj�`�f�co���kh{xy`b|�co`{�

1

1

1

1

Û ð Ý · ` ¹dhRÂ�ÒÓÅ�Ô Ñ ' Å - �
� Å - �

� ' � Ï�� � �Ñ ë �Ö�òh{àb`b|quqr ÌÃÑ ' Å - �
� Å - �

` wo`badrzp���`b|quqr^h�`b�!nvh�}f{�h{r^`�x
wo`bpsh�}f{�h{ryhóÅ��qco`�xyrzab��Å Ñ � Ì Ï �

' Ï � Ì �vpsrz�zr�Â � � Ò Ì Ô Ñ � Ì Ï �
' Ï � Ì ae` Ì �Ñ

'
� rzn~�v`b��nq�¥�{h{p�`b|�ce`bxy`b|�co`{�
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Â � � ÒÓÅ~Ô Ñ � ÅyÏ �
' Ï � Å

ae`�Å �Ñ '
� �v�!nq`�l`[hg�s|���`�woaeh�uq`�Â��

Û í Ý �	xyh+Þ�rzp¤h+uq`�Þ�r{wdw�h{f�¨vh�`badc�lh�ae`b|quqr���| ��h{uvh�`�ae`bn���rzp�nqxy` ,;l`���nq|�}fk�h{r�uqr[co`�x�j�r ��Ò�`bx â�� ��Ô
ae`b|quqr*,�Ò��dÔ Ñ Ò ð �
- í Ô � â ã � �+nvh{|�cor�co`�x�j�r[uq`bxyr{w�h�h�Þ�rzp¤h�hkc�l`	hkco��|q�z��w r���rzpsnqxy`�uq` ð í � â ã �
á+`���`bxyrzatuq`�co`�wexy�s|vhkwÁhô��nq|�}fk�h{r �s|���`�woaoh uq` ,y� 

rzxyr , Ñ ð �.- í `b|�ci�h{r � Ñ , Ï í

ð `
� Ñ , ��� Ò ,0Ô Ñ ,�Ï í

ð ` � Ñ , � � Ò ð í Ô Ñ Üåë â � � �

Û êkÝ l  fbrzxónqxY��`bx;uq�s��`�wo`�|�co`�a 

� ÷`b|qfb�¤h{a[uvh�_+hkcon�wo`�àih���n�co��ps��àihkw�uqnvh{a�`baefih{psh{a[j�hkw�h�x�`buq��w�co`bxgø
j�`�w�hkcon�w�h{ab� õ h{¨�wo`b|q¨q`b�¥c�`7

`bp�ae�snqa��
��Ô�á+`�co`�woxy�s|q`[hó��nq|�}f{�h{r Â¸��nq`+wo`bp¤h{f��srz|vh�h0co`bxgj�`�w�hkcen�w�h Ì `�x �{woh{nqa 
Ö`bpsad�snqa �h0co`bxgj�`�w�hkcen�w�hóÅ
`bx �{w�h{nqa õ h{¨�wo`�|q¨q`b��ci�vaohkÞ�`b|quqr���nq`�ae`bn��{w�lhk¦vfbrÃl`�nqx�h0wo`�c�h��
�s�¤Ô�á�`�co`�woxy��|q`�Â ��� �
��Ô · `�rg�{w�lhk¦vfbr�l`�nqxyh�wo`�coh�h���nq|�}f{�h{r�uq`���`�ae`�w�uqr�co��j�rq© ÌgÑ Â�ÒÓÅ�Ô Ñ â�Å*- �N� ��r{w�rzn�cdworyp¤h{uqrq�
aohkÞ�`bxyrza¡�!nq`{© Ì�Ñ Â�Ò é ì Ô Ñ ë �vj�rz��a�h�lh{�znvh�ae`�fbrz|q�z`�p¤hyh ë �{w�h{nqa)
Ö`bpsad�snqab� Ì�Ñ Â�Ò ì Ü ì Ô Ñ Üåëzë �
j�rz��a¡h�lh{�znvhg��`�wd��`�h Üåëzë �{w�h{nqa/

`bp�ae�snqa�� ��r{wec�h{|�corq©

â Ñ Â�Ò ì Ü ì Ô­Ï Â�Ò é ì Ô
ì Ü ì Ï é ì Ñ í

ñ `
� Ñ Ï Üåêzëñ � psrz�zrq�
Â�ÒÓÅ�Ô Ñ í

ñ ÒÓÅ�Ï é ì Ô �

�s�¤Ô · `�¹dh Ì�Ñ í
ñ ÒÓÅ�Ï é ì Ô ��`�|�ci�h{rq�qÅ Ñ

ñ
í Ì - é ì `

Â ��� ÒÓÅ�Ô Ñ ñ
í Å - é ì
�

��rz�zrq�q`badc�h{a
ab�h{rgh{a�we`b�{w�h{a
uq`[f�rz|���`�weab�h{rg`�|�cewe`�co`�x�j�`�wohkcon�w�h{a
uvh{uvh{a�`�x �{w�h{nqa 
Ö`bp�ae�snqa
`��{w�h{nqa
õ h{¨�wo`b|q¨q`b�¥ci�
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-100 -40 100

-100

100

Û ï Ý 

h{psf�nqps`�h��s|���`�woaoh�uq`�nqx�h���nq|�}f{�h{r�j�rzps�s|qrzx��¤h{p�uq`�ae`b�znq|quqr��{w�h{n~�
· `�¹dh Â�ÒÓÅ�Ô Ñ ' Å # - ��Å - � ¼ ' �Ñ ë � r{Þvae`�we�kh{|quqr�ry�{w�lhk¦vfbr�uq`0Â�co`bxyrza���nq`��òh{àb`�w0Ï �

ì+'
� Å�Ò�rzn

Ï �
ì+'

��Å�Ô�j�hkw�h�r{Þqco`�w�h��s|���`�woaeh���	¡`baerzp¥��`b|quqr ÌLÑ ' Å # - ��Å - � rzn ' Å # - ��Å - Ò � Ï Ì Ô Ñ ë �
co`bx�rza��!nq`{© Å Ñ Ï � � 
 � # Ï ð ' � - ð ' Ì

ì+'
�� §|�ci�h{rq©

Â ���� Ò Ì Ô Ñ Ï � - 
 � # Ï ð ' � - ð ' Ì
ì+'

ae` ' �Íë ¼
Â ���# Ò Ì Ô Ñ Ï �
Ï 
 � # Ï ð ' � - ð ' Ì

ì+'
ae` ' � ë �

Î |vh{psrz��h{x�`b|�ce`�ad`�Ï �
ì+'

� Å��
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Î ��nq|�}f{�h{r�`$¢�j�rz|q`�|qfb�¤h{p�`badc�lh�h{adaer�fb�sh{uvhyh���`b|�÷rzx�`b|qrza�uq`�f�wo`baefb��xy`b|�cor�rznYuq`bf�wo`baefb��xy`b|�corq��f�rzxyr
j�r{w�`�¢�`bx�jvpsrq�qf�wo`baefb��xy`b|�cor�j�r{jvnqp¤h{fb��rz|vh{p~`�uq`bae��|�ce`b�{w�h�}f{�h{r�woh{uq�sr�hkco�¥�{h��
×�Ø «�ÊÄÙ�É ´ ¶�· n�j�rz|q¨vh ��nq`óhkj�lrza ï xy`bae`�a�uq`0r{Þvad`�we�kh�}f{�h{rt��r{woh{x r{Þqco�suqrza	rza	ad`b�znq�s|�co`ba+uvh{uqrza
uq`�nqxyhój�r{jvnqp¤h�}f{�h{rguq`���r{woxy����h{ab©

� � �
Ü Ü í ëzëzëzë
ì Ü í{ñ ëzëzë ñ ëzëzëé Üåêzî í ð ë ñ�í ð ë
ð ÜNï{îzê ízì Üåë�ÜzÜ ì
í Üåî ñ é�ï�Ü Üåë�ï�Ü ñê ì ëzë�ï{ézé ÜzÜåézê ìï ì Ü ì ïzïzï Ü ì ë ðzð

� l`yrYxY÷`ba�� � l`�hY�!nvh{|�ce�suvh{uq`yuq`���r{wox��s��h{a�`�x/fih{uvhYxY÷`�a�uvhYr{Þvae`�we�kh�}f{�h{rÁ` � l`�h��khkwo�sh�}f{�h{r
xy`b|qaeh{p­uvh�j�r{jvnqp¤h�}f{�h{rq�
á+�����suq�s|quqryh���nvh{|�co�suvh{uq`�uq`���r{woxy����h{a¡uq`�nqx x¸÷`ba¡`�x wo`bpsh�}f{�h{r�h{ryxY÷`ba
h{|�co`�wo��r{wi�
r{Þqco`bxyrzaynqx �òhkcor{w�fbrz|qaßc�h{|�ce` Ü � ëzê �Ör ��nq`Yx�rzadcew�h^�!nq`Áh^j�r{jvnqpsh�}f{�h{r uq`¸��r{woxy����h{a
f�wo`�aefb`{� hkjqwori¢q�sxyh{uvh{xy`b|�co`{� ê�� h{r�xY÷`ba�� � `�xyrzab©

ae`[Å Ñ ë ¼v`b|�ci�h{r Ü í ëzëzëzë Ñ Ü í ëzëzëzë 1 Ò Ü � ëzê Ô � �
ae`[Å Ñ Ü ¼v`b|�ci�h{r Ü í{ñ ëzëzë Ñ Ü í ëzëzëzë 1 Ò Ü � ëzê Ô � �
ae`[Å Ñ ì ¼v`b|�ci�h{r Üåêzî í ð ë Ñ Ü í ëzëzëzë 1 Ò Ü � ëzê Ô # �
ae`[Å Ñ é ¼v`b|�ci�h{r ÜNï{îzê ízì Ñ Ü í ëzëzëzë 1 Ò Ü � ëzê Ô ã �

 §xF�z`�w�h{p ��uq`bfbr{wewo��uqrza�Å�xy`bae`�a�hkj�lrza
h0jqwo��xy`b��woh�r{Þvae`�we�kh�}f{�h{rq�vh�j�r{jvnqpsh�}f{�h{rguq`+��r{wox��s��h{agl`+uvh{uvh
j�r{w�Â�ÒÓÅ�Ô Ñ Ü í ëzëzëzë 1 Ò Ü � ëzê Ô��!� 		w�lhk¦vfbryuq`�Â�©

1 2 3 4 5 6 7

50000
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150000

200000
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ª�«­¬[®+¯k°±�²³�´ ¶�· ` ¹dh ' Æ�¿3coh{p���nq` ë � ' �Ñ Ü � Î ��nq|�}f{�h{rg`�¢�j�rz|q`b|qfb�¤h{p~uq`+Þ�h{ae` ' l`	uq`b|qr{c�h{uvh�`
uq`�¦v|q��uvhgj�r{wi©

Ì�Ñ Â�ÒÓÅ�Ô Ñ ' � �

	�� â^Ò Â~Ô Ñ ¿�� ��âRÒ Â~Ô Ñ Ò ë ¼ - 
 Ô$��Â�Ò ë Ô Ñ Ü ��Â�Ò Ü Ô Ñ ' `�ae`bn��{w�lhk¦vfbr�uq`�j�`b|quq`�uq`[ae`�w ' ��Ü rznë � ' � Ü �

�� Ú «���� ³ °± ²´ « Ú ¶
��Ô · ` �^Æ 

��`b|�cb�h{rq©

' � Ñ ' 1 ' 1 � � � 1 ' ¼�|���`�àb`ba �
�s�¤Ô · ` �^Æ 
�` � ��ë ��`�|�ci�h{rq©

' � � Ñ Ü
' �

�

�s����Ô · `[ÅYÆ ����`b|�ci�h{rgÅ Ñ 	
� ��rz|quq` 	¸Æ � `��óÆ �^Ï�� ë�� ©

' � Ñ '��� Ñ �� '�� �

���qÔ · `�ÅIäÆ ���Ö�saßcor l`{��nqxG|	lnqxy`�wor���wew�h{f��srz|vh{p�fbrzxyr ! � � é ����nq`�ae`b|�co�suqrYco`�x»h�`�¢�jqwo`bab�h{r '��
` '�� ã � Î wo`�adj�rzadcoh�wo���zr{worzaohÁh�`�adc�h�j�`�wo�znq|�c�h�ad`�w�lh¸wo`badj�rz|quq�suvh�`�x |~lm ��`b�saóuq`L`badconquqrza�x�h{��a`bp�`��{h{uqrza���nq`�r�uq`baßc�h�|qr{c�h{a��s|�cewor!uqn�c�lr{wo�¤h{a�� ��r{w�`b|q��nvh{|�corq�q��`�¹dh{xyrza�nqx�hó�su§l`b�shg��|�conq�¥co���kh�©
×�Ø «�ÊÄÙ�É ´�Ú ¶

Örz|qae�suq`�we` ì � ã �vry|	lnqxy`�worg��wewoh{fb�srz|vh{p � é l`�hkjqwori¢q��x�h{uvh{xy`b|�co` � é �Ñ Ü � ï{é ì ë í ëzîzë�ï í êzî � � � ��r{w
rzn�cewor psh{uqrq��rza�ae`��znq�s|�co`ba |	lnqxy`�worza�a��h{r w�h{f��srz|vh{�sa�© Ü � ï Ñ ÜNï

Üåë � Ü � ï{é Ñ
ÜNï{é
Üåëzë � Ü � ï{é ì Ñ

ð ézé
ìzí ë �

Ü � ï{é ì ë í Ñ é ð ê ð Ü
ì ëzëzëzë ��`�cof{� ��rz�zrq� j�`bp¤h�r{Þvae`�wd�{h�}f{�h{rLh{|�co`�wo��r{w	aohkÞ�`bxyrza�fih{p�fbnqp¤hkw ì �
	 3 � ì �
	 3 ã � ì �
	 3 ã #å�ì �
	 3 ã # � � ¼ � � � `+j�r!uq`bxyrza�r{Þqco`�w�nqx �kh{psr{w�hkjqwori¢q��x�h{uqr�j�hkwoh ì�� ã � Õ Þvae`�we��`0h�cohkÞ�`bpsh�©

Å ì �
Ü � ï é � ì ð ñ ëzë ñÜ � ï{é é � é�ÜNï ì ï{îÜ � ï{é ì é � é ì ÜåîzîzëÜ � ï{é ì ë í é � é ì Ü ñzñ�í��� ���
� é ì � ã



� � ���
�	�¡�d���e
 �[���	�������+��� �������¡���À�����


�¡������

� � ´ Ù ��¯�« � ³ � « Ú ¶
��Ô�Â�ÒÓÅ � - Å # Ô Ñ Â�ÒÓÅ � ÔvÂ�ÒÓÅ # Ô�� ��adcorÃl` ' � � � � ��Ñ ' � � ' � � ��j�hkw�hgcer�uqróÅ � ¼qÅ # Æ�¿��
�s�¤Ô
Â�Ò ��Å~Ô Ñ � Â�ÒÓÅ�Ô �

� Ñ ��Â�Ò �bÔ � � � ��adcor l` ' � � Ñ Ò ' ��Ô � Ñ Ò ' � Ô �q�vj�hkwoh�cor!uqrgÅ­¼ ��Æt¿ �

�s����Ô 

rz|qae��uq`�wo`+h�jqworz�{wo`�aeab�h{róhkwo�¥coxÃl`�co��fih�uq`�w�h{àk�h{r ��©�Å­¼vÅ - ��¼�Å - ì ��¼eÅ - é ��¼vÅ)- é ��¼ � � � � � � � � � � �
`b|�ci�h{rq�vÂ�ÒÓÅ)- �vÔ Ñ '�� Â�ÒÓÅ~Ô$�qÂ�ÒÓÅ - ì �qÔ Ñ Â�ÒdÒÓÅ)- �qÔ - �qÔ Ñ '�� Â�ÒòÅ - �vÔ Ñ ' # � Â�ÒÓÅ�Ô ��`bxF�z`�w�h{p �
Â�ÒÓÅ - � �qÔ Ñ ' � � Â�ÒÓÅ�Ô �qp�rz�zrgr{Þqco`�xyrza�nqxyh�jqworz�{wo`�aeab�h{ry�z`brzxÃl`�cewo��fih�uq`�w�h{à{�h{r ' � �§_+hó��`�wouvh{uq`
cor!uvh*��� 	ó��l`[nqxyhg��nq|�}f{�h{ry`$¢�j�rz|q`�|qfb�¤h{p���nvh{|quqrgÅÁÆ 

��`bpshÁjqwor{jqwe�s`buvh{uq`th{|�ce`�wo�sr{wb� fih{uvh¸��`bà ��nq`Lh�hkÞvaefb��aeaoh^h{nqx�`b|�cohÁnqxyhÁnq|q��uvh{uq`�hÁr{wouq`b|vh{uvh l`
xónqp�co�¥jvps��fih{uvh�j�r{w ' ` fih{uvh
��`bà���nq`�h¡hkÞvaef��saeaoh�uq�sxy��|!nq�znqxyh�nq|q��uvh{uq`�h
r{wouq`b|vh{uvhLl`öxónqp�co�¥jvps��fih{uvh
j�r{w Ü

'
� · ` ' ��Ü �z`b|�ci�h{rq��h�uq�saßck÷h{|qfb�¤h	uvh	fbn�we�kh�h{r	`b�¥¢�r	uqrzaöÅgf�wo`�aefb`���nvh{|quqr	Åyf�we`baefb`
`Öuq`bf�we`baefb`

��nvh{|quqr�Å�uq`bf�wo`badfb`{� · ` ' � Ü r�f�r{wewo`�r�fbrz|�cew�lhkwo��rq�
�	xFfbh{aer0j�hkweco�sf�nqp¤hkwÖ`	��x�j�r{wecoh{|�co`�uq`	��nq|�}f{�h{ró`�¢�j�rz|q`b|qfb�sh{p¡l`	��nvh{|quqr ' l`�h�fbrz|qadc�h{|�co`+uq`	 §nqp�`�w
ç�� ì ¼ ï�Üåî ì î�Ü � � `�¹dhYr¸fihkj�lm conqpsr � � ��� 	+w�lhk¦vf�rza�j�hkw�h ' Ñ Ü

ì ÒÓ��`�wouq`åÔ�� ' Ñ Ü
ð Ò�h{àbnqp�Ô[` ' Ñ Ü

éÒÓ��`�wexy`bps¨qr�Ô$�q` ' Ñ ì Òò��`�wouq`åÔ�� ' Ñ ç Ò h{à�nqp�ÔÖ` ' Ñ ð Òò��`�woxy`bp�¨qr�Ô���wo`�adj�`bf�co���kh{xy`b|�co`{©

1 1

@ \^]iS T�� 6T 7U O�V

Î a¸��nq|�}f{�rz`ba�`�¢�j�rz|q`b|qfb�sh{�saÁrzn fbrzx�j�rzaßc�h{aYuq` `�¢�j�rz|q`b|qfb�sh{�sa¸co`bx nqx ��x�j�r{wdc�h{|�ce`^j�hkj�`bp0`�x
��hkco`bx�lhkce�sfih Î jvps��fih{uvh�� Î ae`b�znq�¥wi� hkjqwo`bae`b|�c�h{xyrza�h{ps�znqxyh{a�uq`�adc�h{a�hkjvp��sfih�}fk�rz`bab�
: T�U Q U Z S � � 5 E� ] T � ] U ��O�� � � U V T�U Z \ U V ��U V

· `�nqx�h���nvh{|�co�¤h[�s|q�sf��¤h{pvº � `bx uq�s|q¨q`b�¥wor0��r{wÖ��|���`baßco�suvh�h[nqx�h�c�h ¢qh[uq`�¹ßn�werza�fbrzx�j�rzadcorza§uq`/� � �
â ��`bàb`ba¡h{ryh{|qrq�vr�x�rz|�c�h{|�co`+uqry��|���`baßco�sxy`�|�corq�vhkj�lrza �
h{|qrza�ae`�w�lh�uvh{uqr�j�r{wi©
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º Ñ º � � Ü -
�
â ��� � �

��r{w[`�¢q`bxgjvpsrq�~ae` Üåëzëzë wo`bh{�sa�ab�h{rt��|���`�adco�suqrza�hLnqxyh c�h ¢qhLuq`�¹ßn�worza[fbrzx�j�rzaßcorza+uq` ï � h{rth{|qrq�
r xyrz|�c�h{|�co`Rh{fbnqxónqpsh{uqr hkj�lrza í h{|qrzab��ae`Rrza�¹ßn�werza¸��r{wo`bx fbhkjv��c�h{p��sàih{uqrzaYad`bxy`badcdw�h{psxy`�|�co` l`
º Ñ Üåëzëzë � Ü -

ë � ë�ï
ì � ��� �Ñ Ü ð Üåë � í{ñ wo`bh{�sab�

JLK��LK M 5 � O+V T SiZ O[Q �öU O >CO T � O�V T SiZ O[Q �öU :3XY\ U Q¸O[Q T S � ]

�	x�h^�!nvh{|�ce�suvh{uq`¸��nq`¸f�wo`baefb`Áuq`Áh{fbr{weuqr f�rzx h ps`b� � Ò��dÔ Ñ � � ç�� � � � � ¼ 5 � ë l`¸uq��c�hR�!nq`
`�¢�j�`�wo��xy`b|�c�hÁnqx f�wo`baefb��xy`b|�cor�`�¢�j�rz|q`b|qfb�¤h{p
fbrzx»�kh{psr{w���|q�sfb�sh{p � Ò ë Ô Ñ � � �   adco` xyr�uq`�psrÁae`hkjvps��fihg`�x uq�¥��`�woaoh{a�ae��cenvh�}f{�rz`bab�
×�Ø «�ÊÄÙ�É ´�Ú ¶
Û¥ÜbÝ � wer{¹ß`�c�h ø�ae`¡��nq`�`bx � h{|qrzab��h[j�r{jvnqp¤h�}f{�h{r0uq`	nqx8`badc�h{uqr0ad`�w�lh�uq` �yÒ��dÔ Ñ Üåë ç � 	 � # � xy��ps¨~�rz`ba�uq`
¨vhkÞv��coh{|�co`�ab� �	nvh{p+l`[hój�r{jvnqpsh�}f{�h{ryhkconvh{p � �+nvh{p�ae`�w�lh�hój�r{jvnqp¤h�}fk�h{rg`bx ì ë h{|qrzab�qae`[h�j�r{jvnqpsh�}f{�h{r
fbrz|�co�s|�nvhkw�f�wo`baefb`�|quqr�|q`badc�hgjqwer{j�r{wz}f{�h{r �Î j�r{jvnqp¤h�}f{�h{r¸hkcenvh{pól` ��Ò ë Ô Ñ Üåë x��sps¨~�rz`�a[` ��Ò ì ë Ô Ñ Üåë ç � 	 � �Ñ Ü ð � ñ Üåî x��sps¨~�rz`�ab� 	+wvlhk¦vfbrYuq`
� Ñ ��Ò��dÔ�`bx£��`�wouq`{�
Û ì Ý 	Ö�ilrzp�rz�zrza�uq`�ce`�woxy��|vhkw�h{x£��nq`�`bx fbrz|quq�d}fk�rz`ba��suq`bh{�sa�nqx�h�fbrzp�÷rz|q�sh�uq`�Þ�h{f�c�l`�wo�¤h{a¡f�wo`baef�`0`�¢�j�rkø
|q`b|qfb�sh{psxy`�|�co`k� · `{�­��|q�sfb�sh{psxy`�|�co`ó`�¢��sadce`bx ézëzëzë Þ�h{f�c�l`�wo�sh{a[`�hkj�lrza ézë xy��|!n�cerza�`�adci�h{rtjqwe`bae`b|�co`ba
ñ ëzëzë �q��nvh{|�c�h{a�Þ�h{f�c�l`�wo�sh{a�`�adc�hkwi�h{r�jqwo`bae`b|�co`ba�hkj�lrza¡nqx�hó¨qr{w�h �
� Ò��dÔ Ñ ézëzëzë ç�� � �~j�rz��a � Ò ë Ô Ñ ézëzëzë �~j�r{w[rzn�cdwortpsh{uqr ñ ëzëzë Ñ � Ò ézë Ô Ñ ézëzëzë ç ã � �y`�ç ã � � Ñ é �
��rz�zrq� � Ò êzë Ô Ñ ézëzëzë ç � � � Ñ ézëzëzë � ç ã � � � # Ñ ézëzëzë 1 ñ Ñ ì ï{ëzëzë Þ�h{f�c�l`�we�¤h{ab� 		w�lhk¦vfbr	uq` � Ñ �yÒ��dÔ`bx h{àbnqp �
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�	x�h���nvh{|�co��uvh{uq`g�!nq`guq`bf�wo`baefb`guq`yh{fbr{weuqrtfbrzx;h ps`b� � Ò��dÔ Ñ � � ç � � � � � � ¼ 5 �Àë l`guq�¥c�hL�!nq`
`�¢�j�`�wo��xy`b|�c�hgnqx£uq`bf�wo`baefb��xy`b|�cory`�¢�j�rz|q`b|qf��¤h{p�fbrzx �{h{p�r{w¡��|q�sfb�sh{p � Ò ë Ô Ñ � � �
×�Ø «�ÊÄÙ�É ´ ¶   x õ hkwox�h{fbrzp�rz�z�¤h��qaohkÞ�`�ø�ad`0��nq`0h�f�rz|qfb`b|�cew�h�}f{�h{r uq`�j�`b|q�sfb��ps��|vh�`�rzn�cew�h{a¡u�worz��h{a
co`bx nqx uq`bf�we`baefb��xy`b|�cor�`�¢�j�rz|q`b|qf��¤h{p ��`bx=wo`bpsh�}f{�h{r[h{r[co`bxgj�r+uvh�hkjvp��sfih�}f{�h{r�uvh[u�werz��h�� Õ xyr�uq`bp�r
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n�co��ps�sàbh{uqrÍl` � Ò��dÔ Ñ � � ç � � � �­rz|quq` 5 �Àë l`�nqx�hLfbrz|qadc�h{|�co`g��nq`�uq`�j�`b|quq`�uvh�u�werz��h�� Õ n�cew�h{a
hkjvps��fih�}f{�rz`ba�ae`�wb�h{r�����adc�h{a�|qrza�jqw�lrk¢��sxyrzaÖj�hkw�lh{�{woh{��rzab�
JLK��LK�J 1�� Q 6T 7�0U H U � E� V � S T �
Õ xyr!uq`bpsr+`�¢�j�rz|q`b|qfb�sh{pÖl`���|�co`�wo`baeaoh{|�co`{��j�rz��aól`
ae��x�jvps`ba�`�ae`�we��`�fbrzxyr	Þ�h{ae`�j�hkw�h�rzn�cdworza x�r�uq`bp�rza
x�h{��a fbrzxgjvps`�¢�rza �!nq`¡`badcenquvh{xFae�¥convh�}f{�rz`ba x�h{�sa��z`�w�h{��ab����r{w�rzn�cewor[p¤h{uqrq��f�wo`badfb�sxy`�|�corza§`�¢�j�rz|q`b|�ø
fb�sh{�sa�|~�h{rYh{fbrz|�ce`bfb`bxG|vh�|vhkcon�wo`bàbh���j�`bp�rYxy`b|qrza�j�r{w[co`bx�j�r��sp��sxy�¥c�h{uqrq��_	r�`b|�c�h{|�corq��uqn�w�h{|�co`
Þqwo`���`�a���|�ce`�we�kh{psrza
uq`�co`bx�j�r0j�r{jvnqp¤h�}fk�rz`ba
f�wo`baef�`bx fbrzx `badce`�x�r�uq`bp�rq� Õ Þvae`�we�{h ø ae`���nq`+rzaÖ|�lm ��`b��auq`
|vhkc�h{ps��uvh{uq`Öuq`
nqx�h�j�r{jvnqp¤h�}fk�h{r�uq��xy�s|�nq���!nvh{|quqr[h�j�r{jvnqp¤h�}f{�h{r[h{nqxy`b|�c�h�� Õ aöxyr{co����rza­j�r�uq`�x
ae`�w��{hkwo�sh{uqrzab��f�rzxyr��òhkcor{we`ba�aer!fb�¤h{��ab��`�fbrz|�÷rzxy�sf�rza[rzn aen�jqwe�sxy`b|�corYp��sxy�¥c�h{uqr uq`�h{ps��xy`b|�corza�`�uq`
`badj�h�}f�rq� Î j�r{jvnqp¤h�}f{�h{r�`���`b|�convh{psx�`b|�ce`�ae`L`badc�hkÞv��ps��àihkwo�¤h�|!nqx |�lm ��`�p�f�rzx�j�hkcålm ��`�p�fbrzx r^��nq`Lr
xy`b��r�h{x0Þv��`b|�ce`�j�r�uq`¡adnqadco`b|�c�hkwi�!ae`bx h[`�¢�co�s|�}fk�h{r�uvh[`�adjÖl`bfb��`{� �	x lr{co��xyr+xyr�uq`�psr+j�hkw�h[r[`badconquqr
uq`badce`[co�¥j�r�uq`[ae��cenvh�}f{�h{r l`[hg��nq|�}f{�h{r�psrz�vlm aßco�sfih��quq`�¦v|q�suvhgj�r{wi©

�	Ò �eÔ Ñ º
Ü -ô½ ç ��� � ¼

rz|quq`Áº0¼�½ ¼§` 
»a��h{r f�rz|qadc�h{|�co`ba j�rzae�¥co���kh{ab�  §adco`Áxyr!uq`bpsrRcoh{xóÞ�l`�x l`¸nqaoh{uqr�|qr `badcenquqr�uvh
jqwor{j�h{��h�}f{�h{r[uq`�`�jv�suq`bxy�sh{ab��uvh�jqwor{j�h{��h�}fk�h{r�uq`�uqr�`b|�}fih{a �s|q��`bf�fb�srzaoh{a `�|vh+jqwor{j�h{��h�}f{�h{r[uq`�Þ�r�hkcorza
rzn�|qr{cilm fb�sh{ab�
×�Ø «�ÊÄÙ�É ´�Ú ¶
Û¥ÜbÝ �	xyhój�r{jvnqp¤h�}f{�h{rguq`�xyrzaefbh{a�u�worzaqlr{¦vp¤h{a¡|�nqx h{xóÞv��`b|�co`[p��sxy�¥c�h{uqr l`[uvh{uvh�j�r{wi©

� � Ò��dÔ Ñ ð ëzë
Ü - é ñ ç � � 	 � � ¼

rz|quq` ��uq`�|qr{c�h r |�lnqxy`�wor uq`�uq�sh{aycew�h{|qaef�r{wewo�suqrza�� �	nvh{p�l`ÁhRj�r{jvnqpsh�}f{�h{rÃ��|q�sfb�sh{p � �	nvh{p�l`Áhj�r{jvnqpsh�}f{�h{r�|qr Üåë � uq�sh �
� � Ò ë Ô Ñ Üåë xyrzaefbh{a ��� � Ò Üåë Ô Ñ ì ézé � ézé �vhkjqworå¢��sx�h{uvh{x�`b|�ce` ì ézé xyrzaefbh{ab�
Û ì Ý á�n�woh{|�co`Lnqx�h¸`�jv��uq`bxy�¤hÁuq` uq`b|q�znq`{��r�|	lnqxy`�wer�uq`�j�`�aeaer�h{a���nq`Lh{uqr�`bf�`�w�h{x hkj�lrza ��uq�¤h{a��
|�nqx fb`�wecor�Þ�h{�¥weworq�§l`�uvh{uvhój�r{wi©

� # Ò��dÔ Ñ
Üåëzëzëzë

Ü - ñzñ ç � � 	 # � �
�	nvh{|�c�h{a[j�`baeadr�h{a[¦vfihkw�h{x;uqr�`�|�co`�a0hkj�lrza�r�jqwe�sxy`b�¥worLuq�¤h � �	nvh{|�c�h{a[j�`baeaer�h{a�¦vfbhkw�h{xGuqr!`b|�co`ba
hkj�lrza ìzí uq�¤h{a �
� # Ò Ü Ô Ñ Ü ì Ü � î�ï �qhkjqwori¢q��x�h{uvh{xy`b|�co` Ü ì Ü uqr!`b|�co`ba¡`�� # Ò ìzí Ô Ñ í{ñzñ î � ê �qhkjqwori¢q��x�h{uvh{xy`b|�co` í{ñzñ îuqr�`�|�co`�ab� 		w�lhk¦vfbrza¡uq`�� � `�� # ��wo`badj�`bf�co�¥�{h{xy`�|�co`k©
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Örzxyr��!nvh{ps�!nq`�w�wo`�c�h�j�hkw�h{p�`bp¤h�h{r¡`b� ¢qr�uqrza�Åg��|�ce`�woae`bf�c�h¡r��{w�lhk¦vf�r�uvh¡��nq|�}f{�h{r	`�¢�j�rz|q`b|qf��¤h{p Ì�Ñ ' �
|qr�x lh ¢q�sx�r�|�nqx£j�rz|�corq�v`bp¤hój�rzaeaenq��nqx�hó�s|���`�woaohguq`b|qrzxy�s|vh{uvh���nq|�}f{�h{ryp�rz��hkwålm cox��sfih0uq`[Þ�h{ad` ' �
��nq`�l`[uq`�|qr{c�h{uvhgj�r{wb©

Ì�Ñ Â�ÒÓÅ�Ô Ñ � �iè���ÒÓÅ~Ô
`�uq`�¦v|q�suvh�j�r{w Ì�Ñ � �åè���ÒÓÅ�Ô
ad`[`[aerzxy`b|�co`�ae` '�� Ñ Å��vrz|quq` ' ÆY¿ l`+c�h{p���nq` ë � ' �Ñ Ü �
	�� â^Ò Â~Ô Ñ Ò ë ¼ -�
 Ô�� ��âRÒ Â~Ô Ñ ¿���Â�Ò Ü Ô Ñ ë ��Â�Ò ' Ô Ñ Ü `�ae`bn��{w�lhk¦vfbr�uq`�j�`b|quq`�uq`[ae`�w ' ��Ü rzn
ë � ' � Ü � ��r{w�`�¢�`bx�jvp�rq��j�hkw�h ' Ñ ì

é ÒÓ��`�wouq`åÔ$� ' Ñ
Ü
é Ò�àbnqp�ÔÖ` ' Ñ Ü

ì ÒÓ��`�wexy`bps¨qr�ÔÖrza�uq`bae`b|q¨qrza
�hg`�ae��nq`�weuvh�`[j�hkw�h ' Ñ ì � ' Ñ é ` ' Ñ ê rza�uq`bad`b|q¨qrza �hguq�¥wo`b�¥c�h�©

1

1

�	aoh{|quqr |qrå�{h{xy`�|�co`0r �òhkcor uq` ÌLÑ � �åè���ÒÓÅ�Ô�ae`�w�hy��|���`�woaoh uvh `$¢�j�rz|q`�|qfb�¤h{p�ce`bxyrza	h{a	ae`��znq�s|�co`ba�suq`�|�co��uvh{uq`bab©
��Ô � �iè��!Ò ' ��Ô Ñ Å­��j�hkw�hgcor!uqr�ÅÁÆ�¿ � �s�¤Ô '�� �
	���
 ��� Ñ Å��qj�hkw�hócor�uqr�Å¸Æ Ò ë ¼ -�
 Ô �

� � ´ Ù ��¯�« � ³ � « Ú ¶
��Ô�Â�ÒÓÅ � ��Å # Ô Ñ Â�ÒÓÅ � Ô - Â�ÒÓÅ # Ô��qj�hkw�h�cer�uqróÅ � ¼qÅ # Æ Ò ë ¼ - 
 Ô��q��adcor l`{©



� � ���
�	�¡�d���e
 �[���	�������+��� �������¡���À�����


�¡������

� �iè���ÒÓÅ � �bÅ # Ô Ñ � �iè���ÒòÅ � Ô - � �åè���ÒÓÅ # Ô�¼ j�hkwoh�cor!uqr Å � ¼�Å # Æ Ò ë ¼ - 
 Ô
�s�¤Ô � �åè���ÒÓÅ � Ô Ñ � � � �iè���ÒÓÅ~Ô � ���s��Ô�� �åè�� � Å �Å # � Ñ � �åè���ÒÓÅ � Ô�Ï � �iè���ÒÓÅ # Ô �
���qÔ � �åè���Ò ��Ô Ñ Ü

� �åè � Ò ' Ô � �qÔ � �åè���ÒÓÅ�Ô Ñ � �åè � ÒÓÅ�Ô
� �åè � Ò ' Ô �

���¤Ô ' � Ñ � � � �
	���
 � � �
�	x fih{aerój�hkweco��fbnqp¤hkw
`��sxgj�r{wec�h{|�co`�uq`���nq|�}f{�h{rgpsrz��hkwålm coxy�sfbh�l`+��nvh{|quqr ' l`[hófbrz|qadcoh{|�co`+uq`� §nqp�`�w
ç � ì ¼ ï�Üåî ì î�Ü �� §x c�h{p�fih{aer hR|qr{c�h�}f{�h{r nqadnvh{p�l` ÌÍÑ Â�ÒÓÅ�Ô Ñ � �iè

�

ÒÓÅ~Ô Ñ ����ÒÓÅ�Ô���f�¨vh{x�h{uqr
psrz��hkwe��coxyró|vhkcon�woh{p�uq`+Å­� � `�¹dhgrgfihkj�lm cenqpsr �ó� Õ �{w�lhk¦vfbrguq`0Â�ÒÓÅ�Ô Ñ ����ÒòÅ~Ôgl`{©

1


�� Ú «���� ³ °±�²³ ´ ¶ Î wo`bp¤h�}fk�h{r�`b|�cewo` ' ��`�ç ��l`{©

' � Ñ � ç � � 
 � � � � Ñ ç � � ¼

rz|quq` 5 Ñ ����Ò ' Ô��
×�Ø «�ÊÄÙ�É ´�Ú ¶
Û¥ÜbÝ á+`�ce`�woxy��|q`[rguqrzx¸lm |q��rguvh���nq|�}fk�h{r Â�ÒÓÅ�Ô Ñ ����Ò
����ÒÓÅ�ÔeÔ��
����Ò % Ô�l`�uq`�¦v|q�suqr�ae` % �Íë �vpsrz�zrq�qj�hkw�hg��nq`0Â�ÒòÅ~Ô Ñ ����Ò
����ÒÓÅ�ÔeÔ§`badce`�¹dhyuq`�¦v|q�suqr�l`[|q`bfb`badavlhkwo�sr��!nq`
����ÒÓÅ~Ô ��ë �qp�rz�zrgÅ � Ü `�	�� â^Ò Â~Ô Ñ Ò Ü ¼ -�
 Ô�� 	+w�lhk¦vfbrguq`0Â�©
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Û ì Ý á+`�ce`�woxy��|q`�h��s|���`�woaoh�uvh���nq|�}f{�h{rLÂ�ÒÓÅ�Ô Ñ î�Ü01 � ê í ê�Ü � � �õ h{àb`b|quqr Ì3Ñ î�Ü 1 Ò ê í ê�Ü Ô � Ñ é � � � � `�hkjvps��fih{|quqr�p�rz��hkwo��cox�r uq`ÁÞ�h{ad` � Ñ é h h{x0Þ�rza rza
p¤h{uqrza�© � �iè ã Ò Ì Ô Ñ î Å - ð `�Å Ñ � �åè ã Ò Ì Ô�Ï ðî rzn~��Â ��� Ò Ì Ô Ñ � �iè ã Ò Ì Ô�Ï ðî �� §��nq�¥�{h{p�`b|�co`bxy`b|�co`{�
Â ��� ÒÓÅ�Ô Ñ � �iè ã ÒòÅ~Ô�Ï ðî �­ÒÓÅ ��ë ÔÖ��nq`�l`[hg��|���`�woaoh�uvh���nq|�}f{�h{ryuvh{uvh��
Î ad`b�znq��w�hkjqwo`bae`b|�c�hkwo`�xyrza¡h{p��znqx�h{a�hkjvps��fih�}f{�rz`bab©
JLK��LK M >CO+V�SiQ � O�� � � 6T 7�0U B � �^S U ��� S � �

Örz|qae�suq`�we`�nqx�h�h{x�rzadcew�h�uq`�x�hkco`�wo�¤h{p~�!nq`�fbrz|�c�l`bx nqx�hgfb`�wec�h��!nvh{|�co��uvh{uq`�uq`���avlr{cor{j�rgw�h{uq��r�h ø
co�¥��rq� õ rz��`�¢�j�`�wo�sx�`b|�coh{psxy`b|�co`�r{Þvad`�we�kh{uqr[�!nq`�nqxyh+�¤woh�}f{�h{r+fbrz|qadc�h{|�co`�uq`baeae`�x�hkco`�we�¤h{p�w�h{uq�sr�hkco�¥��r
uq`bfih{�¥w�lhÁ`badj�rz|�c�h{|q`ih{x�`b|�ce`^ÒÓ`bx»rzn�ceworÁ`bp�`bxy`b|�corÁrzn `bxCrzn�ceworÁ�saqlr{cor{j�r¸uqr�xy`baex�r¸`bps`bx�`b|�cer�Ô
uqn�w�h{|�co`§nqxyh�nq|q�suvh{uq` uq` co`�x�j�rq� Î xy`b�sh ø ���suvh
uq`§nqx �savlr{cer{j�r�woh{uq�sr�hkco�¥��r l`�r¡co`bxgj�r�|q`bfb`baeaqlhkwo�sr
j�hkw�hghgxy`�coh{uq`�uq`�ps`�uq`bfih{��wb� ��r{w�`�¢q`�x�jvpsrq�vh�xy`b�¤h ø ����uvhóuqr 
�hkwdÞ�rz|qrkø Ü ð l`[uq` í ï{ézë h{|qrzab��hguqr
� lr{wo�srkø ì é ð l`�uq` ì ð � í uq�sh{ab��hkjqwori¢q�sxyh{uvh{xy`b|�co`{��  adc�h�l`Öh	f�¨vhå��`Öuqr+xÃl`�cor�uqr�j�hkw�h	h	uq`�ce`�woxy��|vh�}f{�h{r
uvh �suvh{uq`�uq`gr{Þ�¹ß`�corza+r{wo��÷h{|q��fbrza+n�co�sp��sàih{|quqr 

hkweÞ�rz|qrkø Ü ð �� §adce`���avlr{cor{j�r�l`�h{fbnqxónqp¤h{uqrLuqn�w�h{|�co`
cor!uvhyh�����uvh�`�fbrzxy`�}fih�h�uq`bfih{�¥w	fbrzxWhyxyr{weco`{� 
Örzxyr�hyx�`b�¤h ø ���suvh�uqr 
�hkwdÞ�rz|qrkø Ü ð l`�uq` í ï{ézë
h{|qrzaghkjqworå¢��sx�h{uvh{x�`b|�ce`{����nvh{|�co�suvh{uq`�agxy`�|qaen�w�lhk��`b��aguq` 
�hkwdÞ�rz|qrkø Ü ð `badcb�h{r�jqwo`�ae`b|�co`bayxónq��cerza
h{|qrzaghkj�lrza�hÁxyr{weco` uqr�r{Þq¹ß`�cor�r{we��÷h{|q�sfbrq� ��r{wg`�¢q`�x�jvpsrq�önqx rzaeaer^hkj�lrza í ï{ëzë h{|qrza�j�rzaeaenq��h
xy`�coh{uq`tuvh^�!nvh{|�ce�suvh{uq`�uq`2
�hkweÞ�rz|qrkø Ü ð ��nq`�`$¢q�saßco�¤h���nvh{|quqrR`baßc�hå�kh�������r �
hkj�lrza ÜzÜåëzëzë h{|qrza
j�rzadaenq�
nqx�h��!nvhkwec�h¸j�hkweco`Luvh��!nvh{|�co��uvh{uq`tuq` 

hkweÞ�rz|qrkø Ü ð ��nq`L`�¢��sadco�sh��!nvh{|quqr^`baßc�hå�kh¸������r �
hkj�lrza Üåêzëzëzë h{|qrza+j�rzadaenq�önqx�hLrz�¥c�hi�{hyj�hkweco`�uq` 
�hkweÞ�rz|qrkø Ü ð ��nq`�`�¢q��adco�sh �!nvh{|quqr�`baßc�hå�kh�������rq�
�öhkw�h�uq`�co`�wox��s|vhkw�h���nq|�}f{�h{r	�!nq` wo`�jqwe`bae`b|�c�h�r¡`$¢q`bx�jvp�rq� f�rz|qae�suq`�woh{xyrza í ï{ézë h{|qrza�fbrzx�r�nq|q��uvh{uq`{�
· `�¹dh�
 � hy��nvh{|�co�suvh{uq`0��|q�sfb�sh{p­uq`*

hkweÞ�rz|qrkø Ü ð ��`b|�ci�h{rLhy��nvh{|�co�suvh{uq` 
8uq` 
�hkweÞ�rz|qrkø Ü ð hkj�lrza��
nq|q�suvh{uq`�a�uq`�ce`bx�j�r l`[fbh{psfbnqpsh{uvh�j�r{wb©


�Ò��dÔ Ñ 
 � � Üì � �

� � ��� �

 §x �z`�w�h{p��!ad`�h[x�`b�¤h ø ���suvh�uq`¡nqx �savlr{cer{j�r[woh{uq�sr�hkco�¥��r�l` ��h{|qrzab��`b|�ci�h{r0h��!nvh{|�ce�suvh{uq`¡uq`¡�savlr{cor{j�r
hkj�lrza
Å�nq|q��uvh{uq`ba¡uq`�co`bx�j�r l`�uq`�co`�wexy�s|vh{uvhój�r{wi©



� � ���
�	�¡�d���e
 �[���	�������+��� �������¡���À�����


�¡������

� Ò��dÔ Ñ � � � Üì � �
� ¼

rz|quq` � � l`[hg��nvh{|�co��uvh{uq`��s|q��fb�¤h{p��
 §adf�wo`��kh{xyrza	h���nq|�}f{�h{r ��nq`�we`�jqwo`bae`�|�c�hLr�uq`bfih{��xy`b|�cor�w�h{uq�sr�hkco�¥��ryuqr 

hkweÞ�rz|qrkø Ü ð n�ce�sps��àih{|quqr h
��nq|�}f{�h{ry`$¢�j�rz|q`�|qfb�¤h{p�©�Â�Ò��dÔ Ñ ç � � á+`���`bx�rza�uq`�co`bxy��|vhkw 5 c�h{p���nq` 
 � � Üì � �

� � � � Ñ 
 � ç � � �
Î jvps��fih{|quqr�p�rz��hkwo��cexyr�h�h{x0Þ�rza
rza¡psh{uqrzab©

Ï ������Ò ì Ôí ï{ézë Ñ ����Ò�ç � � Ô Ñ 5 � � psrz�zrq� 5 Ñ Ï ����Ò ì Ôí ï{ézë Ñ Ï ë � ëzëzë�Ü ì Üåê
`{©


�Ò��dÔ Ñ 
 � ç � � 	 � � � � # � � � �

5000 10000 15000

1

×�Ø «�ÊÄÙ�É ´�Ú ¶
Û¥ÜbÝ · `gnqx�h h{xyrzaßcew�hyuq`�fihkwe���h{r���`b�z`�c�h{pöh{f�¨vh{uvhLfbrz|�co`bx êzé � uq` 
�hkweÞ�rz|qrkø Ü ð �~`bx wo`�p¤h�}f{�h{rLh
nqx�h�h{xyrzadcewohghkconvh{p�uq`[�s�znvh{p~x�h{aeaeh��quq`�co`�wox��s|q`[hg�suvh{uq`[uvh�h{xyrzaßcew�h�h{f$¨vh{uvh��

 � 1¸ë � êzé Ñ 
�Ò��dÔ Ñ 
 � ç � � 	 � � � � # � � ��hkjvps��fih{|quqr�p�rz��hkwo��cexyr�h�h{x0Þ�rza
rza�p¤h{uqrzab©

� Ñ Ï ����Ò ë � êzé Ô
ë � ëzëzë�Ü ì Üåê �Ñ é�ï ñzñ � êzé ¼

��nq`�l`[���znvh{p �vhkjqwori¢q��x�h{uvh{xy`b|�co`{��h ézîzëzë h{|qrza��
Û ì Ý Õ `bp�`bxy`b|�coryw�h{uq��r�hkco����ryj�rzp�÷rz|q�srkø ì Üåë co`bxWnqx�h�xy`b�¤h ø ����uvh�uq` Ü ð ë uq�¤h{a+hkjqwori¢q��x�h{uvh{xy`b|�co`{�
· hkÞ�`�|quqrô��nq`�nqx�h h{xyrzadcew�h j�`�aoh ì ë xy�sp��s�{w�h{xyh{ay�s|q��fb�¤h{p�xy`b|�co`{�¡�!nvh{|�cerÃwo`baßc�hkw�lh�hkj�lrzaLuqnvh{aae`bxyh{|vh{a �
� Ò��dÔ Ñ ì ë ç � � � � f�rzxyryh�xy`b�¤h ø ����uvh�uqr�j�rzp�÷rz|q��rkø ì Üåë l`[uq` Ü ð ë uq�sh{ab�v`b|�ci�h{rq� � Ò Ü ð ë Ô Ñ Üåë �vpsrz�zrq�
ì ë ç ��� ��� � Ñ Üåë ` 5 Ñ ����Ò ì Ô

Ü ð ë �Ñ ë � ëzë ð ñ�í Ü ��j�r{wec�h{|�corq�
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� Ò��dÔ Ñ ì ë ç � � 	 � � ��� � � �
` � Ò Ü ð Ô Ñ Üåî � êzê xy�sp��s�{w�h{xyh{ab�
Û ékÝ Î j�r{jvnqp¤h�}f{�h{r�uq`�nqxyh�fb�suvh{uq`�l`�uq` ì ëzëzëzë ¨vhkÞv�¥c�h{|�ce`bab��uq`�h{fbr{wouqr�fbrzx nqxWfb`b|qadrywo`ih{ps��àih{uqr
`bx Ü ñzñ ë ` ìzí ëzëzë ¨vhkÞv�¥c�h{|�co`baóuq`�h{f�r{wouqr�uq` nqx fb`b|qadr�wo`ih{p��sàih{uqrÁ`bx Ü ñzñ�í � · hkÞ�`b|quqr���nq`Lhj�r{jvnqpsh�}f{�h{rgce`bx£nqx f�we`baefb��xy`b|�cory`�¢�j�rz|q`b|qfb�sh{p �qj�`�wo�znq|�coh ø�ae`{©
��ÔÖ��nvh{p~`�w�hyh�j�r{jvnqp¤h�}f{�h{rg|qryh{|qrguq` Ü ñ îzë �
�s�¤Ô���nvh{|quqr�h�fb�suvh{uq`�hkco�s|q�z�¥w�lh�nqxyhój�r{jvnqp¤h�}f{�h{rguq` ð ëzëzëzë ¨vhkÞv�¥c�h{|�co`ba �
��Ô � Ò��dÔ Ñ ì ëzëzëzë ç � � �!j�r{w§rzn�cewor�psh{uqrq� ìzí ëzëzë Ñ � Ò í Ô Ñ ì ëzëzëzë ç � � ` 5 Ñ Ü

í ��� � íð � �Ñ ë � ë ðzð ê ì î �psrz�zrq�

� Ò��dÔ Ñ ì ëzëzëzë ç � 	 � � � � # � �

` � ÒßÏ Üåë Ô Ñ Ü ì îzëzë ¨vhkÞv��c�h{|�co`ba��
�s�¤Ô · ` � Ò �eÔ Ñ ð ëzëzëzë �¡`b|�ci�h{r � Ñ Ü í
� í é�Ü ��hkjqworå¢��sx�h{uvh{x�`b|�ce` Ü í h{|qrzab� � `�¹dh rÃ�{w�lhk¦vf�r�uvh
`���rzp�n�}f{�h{r�uvhój�rzpsnqpsh�}f{�h{rq©
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Û ð Ý · `�h�j�r{jvnqp¤h�}f{�h{rguq`�nqx�h�fb`�wec�h�`badj�l`bf��s`�uq`�j�`b� ¢q`ba�|!nqx h{x0Þv�s`b|�co`�ps��xy��c�h{uqrRl`[uvh{uvh�j�r{wb©

�	Ò��dÔ Ñ í ëzëzëzë
Ü - Ü ñzñ ç � � ¼

rz|quq` �+uq`b|qr{cohYrY|	lnqxy`�wor�uq`yae`bx�h{|vh{a�cew�h{|qaef�r{wewo�suvh{a�����nvh{|�corYco`bxgj�r�ad`�w�lh�|q`bf�`baeavlhkwo��r¸j�hkw�hYh
j�r{jvnqpsh�}f{�h{ryhkce�s|q�z��w ì ëzëzëzë j�`b� ¢q`ba �
� Ñ � � � Ò Ì Ô��~rz|quq` Ì�Ñ �	Ò �eÔ ��p�rz�zrq� � Ñ � � � Ò Ì Ô Ñ ��� � Ü ñzñ Ì

í ëzëzëzë Ï Ì � � �öhkw�h ÌYÑ ì ëzëzëzë ��co`bx�rza
� Ñ ����Ò é ñ îé Ô �Ñ ð � îzî ae`�x�h{|vh{ab� �§`�¹dh�rza¡uq`bad`b|q¨qrza�uq` ��`�� ��� wo`�adj�`bf�co���kh{xy`b|�co`{©
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JLKNM�� 1�� Q 6T 7U O+V�� ��S � U Q U Z EO � �ÖS T�� V

õ `b|�÷rzxy`b|qrza�uq`§|vhkcon�wo`bàih�f{lm fbp��sfih¡rzn�j�`�wo�blrzuq�sfbrza�a��h{r+h{aeaer�f��¤h{uqrza �h{a­��nq|�}f{�rz`ba�cewo���zrz|qrzx�l`�cewo��fih{ab� ��r{w
`�¢�`bx�jvpsrq� ryÞ�hkco�sx�`b|�ceryfihkwou�lm h{fbrq�~h{a�rz|quvh{a	uq`�w�lh{uq��rq��r�wo�¥coxyr�rzadfb�spshkc�lr{wo�sr�uqrza�Þqw�h�}fbrza	uqn�w�h{|�co`nqx�hófbr{wewo��uvh��vr�xyrå����xy`b|�cor0j�`�wo�blrzuq�sfbrguqrza�jvpsh{|q`�c�h{a¡`[h�����Þqw�h�}fk�h{r�uq` lhkcerzxyrzaÖ`bx f�wo�saßc�h{�sab�
ª�«­¬[®+¯k°±�²³�´;µ ¶ �	x�h0��nq|�}f{�h{ryÂ�l`�j�`�wo�ilrzuq��fih�uq`	j�`�wålm r!uqr �$� � ��ë �qae`	j�hkw�h�cor�uqróÅ¸Æ�	��NâRÒ Â~Ô$�`b|�ci�h{rq�qÅ - �ÖÆ�	��NâRÒ Â~Ô�`�Â�ÒÓÅ�Ô Ñ Â�ÒòÅ - �eÔ$� Õ �{wvlhk¦vfbr�uq`�nqx�hó��nq|�}f{�h{rgj�`�wo�ilrzuq��fihguq`+j�`�wålm r!uqr �ae`�wo`�j�`�co`�`bx£fih{uvhg�s|�co`�we�kh{psrguq`[fbrzxgjqwo�sxy`�|�cor �$� � `�¹dh�rza¡`�¢�`�wofzlm fb�srzab�
JLKNM���KNM 1�� Q 6T 7�0U <�O[Q U O 1�� Q 6T 7�0U 5 U�� V�O[Q U
Î aó��nq|�}f{�rz`baócewo���zrz|qrzx�l`�cewo��fih{a�j�r�uq`bxCae`�wg`�adco`b|quq��uvh{agj�hkw�hYcor!uqrza�rza0|�lnqx�`�worza0wo`ih{��a�uq` xyr!uqr
��nq`�ae`�¹dh{x£jqwo`bad`�we�kh{uvh{a¡cor�uvh{a�h{a¡adnvh{a�jqwor{jqwo��`buvh{uq`ba�Þ�lh{ae�sfih{a�� � `�¹dh�j�lh{�z��|vh Û¥Ü ð Ý �
Î ��r{wox�h¸uq`�`badce`b|quq`�wÃl` h¸ae`��znq�s|�co`{©yfbrz|qad�suq`�wo`LnqxCfzlm wofbnqpsrÁfb`�|�cewoh{uqr�|vhÁr{wo�s�z`�x»uq`�w�h{�sr Ü `
¦�¢q`�xyrza	r�j�rz|�cortº Ñ Ò Ü ¼ ë Ô�`bx coh{p�fzlm wofbnqpsr ��fbrz|qad�suq`�w�h{x�rza�f�rzxyr�ae`b|�co�suqr j�rzad��co�¥��rq��r ae`b|�co�suqrh{|�co�¥ø ¨qr{w�lhkwo�sr �vh{|vh{p�rz��h{xy`b|�co`{�qrgae`b|�co�suqry|q`���hkco����r l`[rgae`b|�co�suqry¨qr{wvlhkwo�srq�
�öhkw�h�fih{uvh�ÅÁÆ�¿ h{adaerzae�¤h{x�rza�nqx j�rz|�cor � uq`[xyr�uqr���nq`k©
h�Ô�ae` ë �ôÅ
� ì ! ��j�hkweco��xyrzaÖuq`+º `	j�`�wofbr{wewe`bxyrza
rgf{lm wofbnqp�rg|qr�ae`b|�co��uqrgj�rzad��co�¥��rghkc�l`	r{Þqco`�w�nqxhkwofbrgfbn ¹ßryfbrzxgjqwo�sxy`�|�cor�ae`�¹dh�Å�� Õ j�rz|�cor�rz|quq`[ryhkwofbr�co`�wox��s|vh l`����
Þ Ô · `yÏ ì ! � Å � ë ��j�hkweco�sx�rza�uq`�º=`[j�`�wof�r{wewo`bxyrza�r�fzlm wefbnqpsry|qr�ad`b|�ce�suqr�|q`b��hkco�¥��r�hkc�l`�r{Þqce`�wnqx hkwofbr�f�n ¹ßryfbrzx�jqwo��xy`b|�cor�ae`�¹dh�� Å�� � Õ j�rz|�corgrz|quq`�r�hkwofbrgce`�woxy��|vh l` ���
Î aeae��x hgfih{uvh�|�lnqx�`�worgwe`ih{p�fbr{wewo`baßj�rz|quq`�nqx j�rz|�cor ���
· `	Å � ì ! ae`�wvlh�|q`bf�`baeaohkwo��r�uvhkw�x�h{��a�nqx�h���rzp�c�h0|qr�fzlm wefbnqpsrq�q|qr�ae`b|�co�suqrój�rzad��co�¥��rq��j�hkw�h�hkco�s|q�z�¥wh�`�¢�cewo`bx��suvh{uq`�� uqr hkwofbrq� ��uq`bx j�hkw�hgÅ � Ï ì ! � Î adae�sx h�fih{uvhy|�lnqxy`�woryuvhy��r{wox�hóÅ*- ì 5 !Ò 5 Æ��
Ô fbr{wdwo`badj�rz|quq`�w�lhynqx j�rz|�cor�uqr�fzlm wof�nqpsrq�
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ª�«­¬[®+¯k°± ²´ « Ú�� ¶
��Ô Â�ÒÓÅ�Ô Ñ æåç ��ÒòÅ~Ô�¼ l`[hgr{weuq`b|vh{uvh�uq`��g�
��r{w�`�¢q`bxgjvpsr�æNç ��Ò ì ëzëzé Ô��s|quq��fihg�!nq`�`baßc�h{xyrza
fih{psf�nqp¤h{|quqryrgae`b|qryuq` ì ëzëzé w�h{uq�sh{|qrzab�
�s�¤Ô Â�ÒÓÅ�Ô Ñ � �{æ�ÒÓÅ�Ô�¼ l`�hghkÞvaefb��aeaoh�uq` ���
� `�¹dh�j�lh{�z�s|vh Û Ü í Ý ��_+h{a�uqnvh{aÖ��nq|�}f{�rz`�a
ce`bxyrza��!nq`�	�� â^Ò Â~Ô Ñ ¿�` ��âRÒ Â~Ô Ñ Û Ï Ü ¼ ÜbÝ �!ad`b|qr l`¡nqx�h
��nq|�}f{�h{rYlm x�j�hkw�`�fbrkø ae`b|qrÃl`[nqx�hó��nq|�}f{�h{r�j�hkw ��h{x0Þ�h{a�a��h{rgj�`�wo�ilrzuq��fih{a¡uq`+j�`�wilm r�uqr ì ! �
Õ Þvae`�we��`	�!nq`¡ae`+Â�ÒòÅ~Ô Ñ æåç ��ÒòÅ~Ô���`b|�ci�h{r�Â � Å/- !

ì � Ñ � �kæ!ÒÓÅ�Ô �!psrz�zrq��r��{w�lhk¦vfbr�uqr0f�rkø�ae`b|qr^l`¡nqx�h
cew�h{|qadp¤h�}f{�h{rguq` !

ì uqry�{w�lhk¦vfbrguqr�ae`b|qrq� Õ a�ae`bnqa�wo`badj�`bf�co�¥��rza¡�{w�lhk¦vfbrza�ab�h{rq©
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-1
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JLKNM���K�J 1�� Q 6T 7�0U � � Q �gO�Q � O O 1�� Q 6T 7�0U <tO T�� Q � O

ª�«­¬[®+¯k°±�²³�´ � ¶
��Ô Â�ÒÓÅ�Ô Ñ ��è�ÒòÅ~Ô Ñ æNç ��ÒÓÅ�Ô

� �{æ�ÒÓÅ~Ô �

�s�¤Ô Â�ÒÓÅ�Ô Ñ æåç � ÒÓÅ�Ô Ñ Ü
� �{æ�ÒÓÅ�Ô �

� `�¹dh�j�lh{�z��|vh Û¥ÜåêkÝ �ö_+h{a�uqnvh{a���nq|�}f{�rz`ba¡co`�xyrza��!nq`�	��NâRÒ Â~Ô Ñ �iÅ¸Æt¿�ä Å �Ñ !
ì - � ! ¼ ���s|�co`b�¥wor � �
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��âRÒ���èqÔ Ñ ¿ ` ��âRÒ æåç � Ô Ñ ÒßÏ 
�¼iÏ ÜbÝ � Û¥Ü ¼ -�
 Ô �~c�h{|q�z`b|�co` l`�nqx�h ��nq|�}f{�h{r lm x�j�hkw�`gae`�fih{|�ce`�l`nqx�h���nq|�}f{�h{ryj�hkw � h{xóÞ�h{a�ab�h{r�j�`�wo�blrzuq�sfih{a�uq`�j�`�wilm r�uqrza ! ` ì ! �qwo`baßj�`bf�ce���kh{xy`b|�co`{� · `bnqa	�{wvlhk¦vfbrzaab�h{rq©
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ª�«­¬[®+¯k°±�²³�´ � ¶
��Ô Â�ÒÓÅ�Ô Ñ � � ��è�ÒÓÅ�Ô Ñ � �kæ!ÒòÅ~Ô

æåç ��ÒÓÅ�Ô �

�s�¤Ô Â�ÒÓÅ�Ô Ñ � �{æåç � ÒÓÅ�Ô Ñ Ü
æåç ��ÒòÅ~Ô �

� `�¹dh�j�lh{�z�s|vh Û ÜåêkÝ � _+h{aguqnvh{ay��nq|�}f{�rz`ba�co`bx�rzag�!nq`�	�� â^Ò Â~Ô Ñ �iÅÀÆ ¿§ä Å �Ñ � ! ¼ �[��|�ce`b��wor � �
��âRÒ � � ��èqÔ Ñ ¿F` ��âRÒ � �{æåç � Ô Ñ ÒßÏ 
�¼iÏ ÜbÝ ��Û¥Ü ¼ -�
 Ô �öfbrkø c�h{|q�z`b|�co`�`�fbrkø�ad`bfih{|�co` ab�h{r¸��nq|�}f{�rz`ba
lm xgj�hkwo`ba ��h{xóÞ�h{aLab�h{r j�`�wo�blrzuq�sfih{atuq`�j�`�wålm r!uqrza ! ` ì ! �¡wo`baßj�`bf�ce���kh{xy`b|�co`{� · `�nqatwo`baßj�`bf�ce����rza�{w�lhk¦vfbrza�ab�h{rq©
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Õ Þvae`�we��`�rza��{w�lhk¦vfbrza�uq`[ad`b|qry`�f�rkø�ae`bfbh{|�co`k� fbrkø ae`b|qr�`�ae`bfih{|�co`{�vc�h{|q�z`b|�co`[`�fbrkø c�h{|q�z`b|�co`{©
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×�Ø «�ÊÄÙ�É ´�Ú ¶
Û¥ÜbÝ Õ �vn�¢qr uq`ÁhkwLhkcew�hi� l`�aLuvhRcewoh{��n§l`b�shÀl`¸nqxyhR��nq|�}f{�h{rÃj�`�wo�ilrzuq��fih uqr co`bx�j�r Å�`¸ae`Áu�lh `�x
h{x0Þ�rza�rza�ae`b|�co�suqrzaóuqrza�jvnqpsx��rz`ba Ò���|qadjv��w�h�}fk�h{r�`�`�¢�jv�¥w�h�}f{�h{r�Ô�� Õ �vn�¢qrYj�r�uq`�ae`�w0we`�jqwo`bae`�|�c�h{uqr
j�`�p¤h0��nq|�}f{�h{rgÂ�ÒÓÅ�Ô Ñ º^æåç ��Ò � Å~Ô��!rz|quq`	º l`	r��vn�¢qróx�lh ¢q��xyr�uqn�woh{|�co`+h0`�¢�jv��w�h�}fk�h{r0`	�s|qadjv�¥w�h�}f{�h{r
` � l`YrRj�`�wålm r�uqrRwo`baßjv��w�hkc�lr{we�sr � � Ñ ì !

�
` � l`YrRco`bx�j�rR��nq`�r �s|quq����lm uqnqr p�`��{h^j�hkwohR�òh{àb`�w

nqx fb�sfbp�rôfbrzx�jvp�`�corq� Î ��nq|�}f{�h{rÍÂ�ÒÓÅ�Ôôl`k��f�`�wec�h{xy`�|�co`k�	nqx�h�hkjqwori¢q��x�h�}f{�h{rq�¡j�rz�sa � �khkwo�shÃuq`
�s|quq�¥�~lm uqnqr0h[��|quq����lm uqnqrq�ö��h{a `badconquqrza§`�¢�j�`�wo�sx�`b|�coh{�sa�xyrzadcew�h{x �!nq`Ll`¡nqxyh 
{Þ�r�h�
�hkjqworå¢��sx�h�}fk�h{r
uvh�we`ih{ps��uvh{uq`{�§á+`bae`�|q¨qrza¡j�hkw�hgº Ñ Ü � � Ñ Ü

ð `�º Ñ ì ` � Ñ é
Üåë �vwe`badj�`�f�co���kh{xy`b|�co`{�

0.2 0.4 0.6 0.8 1
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-1

1

2

Û ì Ý Õ wo�¥coxyr�rzaefb��p¤hkc�lr{wo��róuqrza�Þqw�h�}fbrza�uqn�w�h{|�co`�nqx�h�fbr{wewo��uvh�j�r�uq`�ae`�w¡we`�jqwo`bae`�|�c�h{uqryj�r{wi©

Ì�Ñ Â�ÒòÅ~Ô Ñ !
ñ æNç � � î !

é �qÅyÏ éð � � Ñ !
ñ æNç � � î ! Å

é � ¼
rz|quq` Ì l`�r^÷h{|q�znqpsr�fbrzx�jqwe`b`b|quq�suqr�`�|�cewe`óh�j�rzae�ß}f{�h{r�uqr�Þqw�h�}fbr�`�r�`b� ¢qry��`�wdco�sfih{p�`�Å l`�ryco`bx�j�r
xy`buq��uqrt`�x ae`b�znq|quqrzab� Õ j�`�wålm r!uqr�l` éð ae`b�znq|quqrza�j�r{w�fb�sf�psrq���sadcer�l`{��nqx�h rzaefb��p¤h�}f{�h{r fbrzxgjvps`�c�h��
r{Þqco��uvh���nvh{|quqr�r[Þqw�h�}fbr�uq`badf�wo`���`	r�f��sfbp�r�j�hkw�h��¤wo`�|�co`¡`�j�hkw�h[cdw�lh{ab��l`�fbrz|qfbp�nq�suvh�`bx é

ð ae`��znq|quqrzab�á+`bae`b|q¨qryj�hkwoh�Å¸Æ Û ë ¼ ð Ý �
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-0.3

0.3

Û ékÝ Õ xyrå����xy`b|�cory¨vhkwox�÷rz|q�sfbr�ae��x�jvps`�a�uq`baef�we`���`�h�j�rzae�d}fk�h{rLuvh{a	rzadfb�spsh�}f{�rz`ba�wo`b�znqpshkwo`ba	`bx cor{wo|qr
uq`�nqx�h�j�rzae�ß}f{�h{r�uq`�`b�!nq�sp lm Þqwo�sr�`���nq`��{hkwo�sh{x adnvhå��`bx�`b|�ce`{��fbrzxyrgnqx j�÷`b|quqnqp�r ��nq`�rzaef��sp¤hgfbrz|�ø
co��|!nvh{xy`�|�co`ó|vh���`�weco��fih{p�ae`�x;|q`�¨!nqx co�¥j�r uq`�we`badcewo�ß}f{�h{rq�~fbrzxyr�j�r{w[`$¢q`bx�jvp�rq�~h �¤wo�sf�}fk�h{rq�� §aßc�h{a
j�rzad�d}f{�rz`ba�ab�h{r�xónq��cor�Þ�`bx uq`baef�we��c�h{a�j�`bp¤h{a���nq|�}f{�rz`ba�Â�Ò��dÔ Ñ 5 æNç ��Ò � � - �bÔ�rzn�è�Ò��dÔ Ñ 5�� �kæ!Ò � � - �bÔ$�
rz|quq` 5 ¼��+ÆÁ¿ ` � ��ë � Õ j�`�wålm r!uqr�l`�r�co`�x�j�r ì !

�

|q`bfb`baeaqlhkwo�sr�j�hkw�h�nqxyhgrzaefb��p¤h�}f{�h{r�fbrzx�jvps`�c�h
`[h��¤wo`b�!n�÷`b|qfb�¤h �

ì !
l`[rg|	lnqxy`�worguq`�rzaef��sp¤h�}fk�rz`ba�j�r{w�nq|q��uvh{uq`�uq`[ce`bx�j�rq�öá+`bae`�|q¨qr �hg`bad��nq`�wouvh��

Õ xyrå���sx�`b|�cerL¨vhkwex�÷rz|q�sfbr�h{xyr{weco`�fb�suqrLuq`baef�we`���`y��`b|�÷rzxy`�|qrza�uq`�rzadfb�spsh�}f{�h{r�rz|quq`gab�h{r���x�j�rzadcoh{a
wo`baßcewo�d}fk�rz`bab��fbrzxyrgj�r{w�`�¢�`bx�jvp�rq�qnqx j�÷`b|quqnqp�ry��nq`[rzaefb�spsh�fbrzx �¤wo�sf�}f{�h{rq� � h{p~co�¥j�r�uq`[xyrå���sx�`b|�cer
l`�uq`baef�wo�¥cor�j�r{w	Â�ÒÓÅ�Ô Ñ ç � � �Öæåç ��Ò���Å~Ô��~Ò ' ¼�� ��ë Ô���á+`bae`b|q¨qr �h�uq��wo`���c�h��

1 2 3 4

-2

2

1 2 3 4

-0.4

0.4

0.8

Û ð Ý · `�Âôl`
nqx�h	��nq|�}f{�h{r[j�`�wo�ilrzuq��fih+uq`�j�`�wålm r!uqr ����`b|�ci�h{r�h+��nq|�}f{�h{r[uq`�¦v|q�suvh+j�r{w�è�ÒòÅ~Ô Ñ Â�Ò 5 Å�- â�Ô
l`+j�`�wo�blrzuq�sfihguq`[j�`�wålm r!uqr �5 �vae` 5 ��ë ��á+`[�òhkcorq©

è � Å -
�

5 � Ñ Â � 5 � Å -
�

5 � -�â � Ñ Â�Ò 5 Å*-Ãâ - � Ô Ñ Â�Ò 5 Å*- âYÔ Ñ è�ÒòÅ~Ô �

��r{w�`�¢q`bxgjvpsrq�vh{a���nq|�}f{�rz`ba+Â�ÒÓÅ�Ô Ñ æNç ��Ò 5 Å�Ô
`+è�ÒòÅ~Ô Ñ � �{æ�Ò 5 Å~ÔÖab�h{rgj�`�wo�blrzuq�sfih{a�uq`[j�`�wålm r!uqr ì !
5 �

á+`�co`�wexy�s|q`bx�rza­r¡j�`�wålm r�uqr�uvh¡��nq|�}fk�h{r	è~ÒÓÅ�Ô Ñ æNç � � ì Å - !
é � ��  aef�wo`���`b|quqr ì Å - !

é Ñ ì ��Å�- !
ê � �

· `�¹dh�Â�ÒòÅ~Ô Ñ æåç ��Ò ì Å�Ô§��nq`�l`�j�`�wo�ilrzuq��fihguq`�j�`�wilm r�uqr ! ��è�ÒÓÅ�Ô Ñ æåç � � ì � Å - !
ê � � Ñ Â���Å - !

ê � �

psrz�zrq�vh���nq|�}f{�h{rgè l`+j�`�we�ilrzuq�sfbhguq`[j�`�wålm r�uqr ! � 	+wvlhk¦vfbryuq`�è�Ò h{àbnqp�ÔÖ`��{wvlhk¦vfbr�uq`�ÂÃÒÓ��`�woxy`bp�¨qr�Ô�©
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-4 -2 2 4

-1

1

Û í Ý   adÞ�r!fb`�rg�{w�lhk¦vfbrguq`0Â�ÒÓÅ�Ô Ñ � æåç ��ÒòÅ~Ô � �

Öp¤hkw�h{xy`�|�co`�	�� â^Ò Â~Ô Ñ ¿�� �!â^Ò Â~Ô Ñ Û ë ¼ ÜbÝ � Â l`�nqx�h���nq|�}f{�h{r�j�hkw	`�j�`�wo�blrzuq�sfihyuq`�j�`�wålm r!uqr ì ! �
`b|�ci�h{rq�qÞ�h{adc�h�`badconquvhkw	Â�ÒÓÅ~ÔÖ|qrgjqwe�sxy`b�¥wor���nvh{u�w�h{|�co`{�§æNç ��ÒÓÅ�Ô � ë ae` ë � Å � ! �

Û êkÝ   adÞ�r!fb`�rg�{w�lhk¦vfbrguq`0Â�ÒÓÅ�Ô Ñ ì�� � � 
 ���e�

Öp¤hkw�h{xy`�|�co` 	��NâRÒ Â~Ô Ñ ¿ �­f�rzxyr Ï Ü�� æNç ��ÒÓÅ�Ô � Ü �q`�|�ci�h{rq����âRÒ Â~Ô Ñ��

Ü
ì ¼ ì�� ��Â�l`[nqx�hó��nq|�}f{�h{rj�`�wo�ilrzuq��fihguq`�j�`�wilm r�uqr ì ! �qpsrz�zrq��Þ�h{aßc�hg`baßconquvhkw+Â�ÒÓÅ�Ô�|qr�jqwo��xy`b��werg�!nvh{u�w�h{|�ce`{�

Â�Ò ë Ô Ñ Ü ��Â�� !
ì � Ñ ì ©

-10 -5 5 10

1

2

Û ï Ý   adÞ�r!fb`�rza��{w�lhk¦vfbrza�uq`{©
��Ô�Â�ÒÓÅ�Ô Ñ Å - æåç ��ÒòÅ~Ô��
�s�¤Ô
Â�ÒÓÅ~Ô Ñ Å�æåç ��ÒÓÅ�Ô��
��Ô�
Öp¤hkwoh{xy`b|�co` 	�� â^Ò Â~Ô Ñ �!â^Ò Â~Ô Ñ ¿ ��ÂY|~�h{r l`+nqx�h0��nq|�}f{�h{r�j�`�wo�blrzuq�sfih��§Â�l`�lm x�j�hkw �vÂ�Ò ë Ô Ñ ë �Â�Ò ! Ô Ñ ! `0Â�ÒßÏ ! Ô Ñ Ï ! �/��`�p¤hyr{Þvae`�wd�{h�}f{�h{r uvh�j�lh{�z��|vh Û ð ì Ý ��co`bxyrza���nq`0rza��{wvlhk¦vfbrza	uq` Ì�Ñ ÅÒ h{x�hkwe`bpsr�Ô�� Ì�Ñ æNç ��ÒÓÅ�Ô[Òò��`�wouq`åÔÖ` Ì�Ñ Å -�æNç ��ÒÓÅ�Ô[Òò��`�woxy`bp�¨qr�Ô�ab�h{rq©



����������	��
���

�����������������	�����! � �

�s�¤Ô
	�� â^Ò Â~Ô Ñ ��âRÒ Â~Ô Ñ ¿ ��Â=|~�h{r£l` nqx�h���nq|�}f{�h{rÍj�`�wo�blrzuq�sfih��CÂ»l` j�hkwi��Â�Ò 5 ! Ô Ñ ë `
Â�Ò Ò ì 5 - Ü Ô !

ì Ô Ñ ÒßÏ Ü Ô � Ò ì 5 - Ü Ô !
ì � 5 Æ ��� ��`bp¤h r{Þvae`�wd�{h�}f{�h{rÃuvh j�lh{�z��|vh Û ð îkÝ �
co`bxyrza��!nq`

rza��{w�lhk¦vfbrza¡uq` Ì�Ñ ÅÃÒ h{x�hkwo`�psr�Ô�� Ì�Ñ æåç ��ÒÓÅ�Ô[ÒÓ��`�wouq`åÔÖ` Ì�Ñ Å�æåç ��ÒÓÅ~Ô+ÒÓ��`�woxy`bp�¨qr�ÔÖa��h{rq©

-6 -4 -2 2 4 6

-4

-2

2

4

��`bpshÃr{Þvae`�wd�{h�}f{�h{rÃuvh j�lh{�z��|vh Û ð îkÝ ��co`�xyrza ��nq`�rzat�{w�lhk¦vf�rzatuvh{at��nq|�}f{�rz`ba Ì Ñ æåç ��ÒÓÅ�Ô�Ò�h{àbnqp�Ô��
Ì�Ñ æåç ��Ò ì Å�Ô+ÒÓ��`�wouq`åÔ
` Ì�Ñ æåç � � Å ì�� ÒÓ��`�woxy`�ps¨qr�Ô�ab�h{rq©

-6 6

-1

1
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l  fbp¤hkwer[�!nq`¡h���nq|�}f{�h{r Ì�Ñ æåç ��ÒòÅ~Ô�|~�h{r[j�rzaeaenq��nqx�h+�s|���`�woaoh���j�rz��a�j�hkw�h�fih{uvh Ì `$¢q�saßco`bx �s|�¦v|q�¥corza
Å �!nq`0aohkco�sad�òh{àb`bx;hywo`bp¤h�}fk�h{r ÌtÑ æåç ��ÒòÅ~Ô�� 	�`�rzxy`�cewo��fih{xy`b|�co`{����nvh{ps�!nq`�w+wo`�c�hyj�hkw�h{p�`bp¤h h{rL`b�¥¢�r
uqrza§Åtuq`�`b�!nvh�}f{�h{r Ì�Ñ ��f�rzx �	Æ Û Ï Ü ¼ ÜbÝ ����|�co`�woae`bf�cohór��{w�lhk¦vfbr0uvh���nq|�}f{�h{ró�s|�¦v|q�¥c�h{a§��`bà�`bab���öhkw�h
`�����c�hkwö`baßc�h	ae��convh�}fk�h{rq��we`badcewo��|q�z�sxyrza�r[uqrzxYlm |q�sr	uq`�æåç ��ÒòÅ~Ô­j�hkw�h+r{Þqco`�w�nqx�h	|qrå�{h+��nq|�}f{�h{r���nq`
|~�h{rhkjqwo`bad`b|�cohkw�lh�`badce`gjqwor{Þvp�`bx�h�� Î we�s�zr{w�`badc�h{a[uqnvh{a���nq|�}f{�rz`�a�ab�h{rtuq�s��`�wo`�|�co`�ab��j�rz��a�ce`bx uqrzx¸lm |q��rzauq�s��`�wo`b|�co`bab� ��adcer�ae`�wvlh���`b��cergj�hkw�h�fih{uvhg��nq|�}f{�h{rycdwo�s�zrz|qrzxÃl`�cewo�sfbh��
JLKNMgMgKNM 1�� Q 6T 7�0U @ � T�U V�O[Q U

á+`�¦v|vh{xyrza�h���nq|�}f{�h{r^©	ÂÃ© � Ï !
ì ¼

!
ì � Ï Ð Û Ï Ü ¼ ÜbÝ c�h{p��!nq`�Â�ÒòÅ~Ô Ñ æNç ��ÒÓÅ�Ô��� §adcohL|qrå�{h ��nq|�}f{�h{r

j�rzadaenq���s|���`�woaeh f�¨vh{x�h{uvhy��nq|�}fk�h{r ³ � ±~´ Ú «�® ´ ��Â ��� © Û Ï Ü ¼ ÜbÝ Ï Ð � Ï !
ì ¼

!
ì � l`0uq`b|qr{coh{uvh�j�r{wÌ�Ñ Â ��� ÒÓÅ~Ô Ñ ' � � æåç ��ÒÓÅ�ÔÖ`�uq`�¦v|q��uvh�j�r{wi©

Ì�Ñ ' � � æåç ��ÒÓÅ�Ô ad`�`�aerzxy`b|�co`�ae` æNç ��Ò Ì Ô Ñ Å �

�öhkw�h[we`�jqwo`bae`�|�c�hkw��{w�hk¦vfih{xy`b|�co`¡h[��nq|�}f{�h{r�Â ��� ÒÓÅ�Ô Ñ ' � � æNç ��ÒÓÅ�Ô���nqaoh{xyrza§h[ae��xy`�cewo�sh[uq`�ÂL`+Â ���
`bx£wo`bpsh�}f{�h{r�h ÌgÑ Å�� Õ �{w�lhk¦vfbrÃl`k©

-1 1

-1.5

1.5

Õ uqrzx¸lm |q��r�nqaoh{uqr0j�hkw�h�uq`�¦v|q��w�h���nq|�}f{�h{r�hkwof�rkø�ae`b|qrq�!j�r�uq`�wo�¤h�ad`�wÖaen�Þvadce��conq��uqrój�r{w��!nvh{ps��nq`�wÖuqrza
�s|�co`�wd�{h{p�rza	ae`b�znq�s|�co`ba�© Û ! ì ¼

é !
ì Ý ¼ Û

é !
ì ¼

í !
ì Ý ¼ � � � ��`�cof{� �~`badc�h r{Þvae`�we�kh�}f{�h{r�c�h{x0Þ�l`bx ad`�w�lh��
lh{ps��uvh�j�hkw�h

h{a�rzn�cew�h{a¡��nq|�}fk�rz`ba¡cewo���zrz|qrzxÃl`�cewe�sfih{ab�
×�Ø «�ÊÄÙ�É ´�Ú ¶
Û¥ÜbÝ 

h{psf�nqps` ' � � æåç � � � ìì � �0á+`���`bxyrza+wo`baerzp¥��`�w[ht`b�!nvh�}f{�h{r Ì¸Ñ ' � � æNç � � � ìì � ���!nq` l`�`b�!nq���kh ø
ps`�|�co`�h+fih{psfbnqpshkwÖæåç ��Ò Ì Ô Ñ � ì

ì � Î aerzpsn�}f{�h{r[uq`badc�h�`b��nvh�}fk�h{r�l` Ì�Ñ
!
ð �!`�|�ci�h{r ' � � æåç � � � ìì � Ñ !

ð �



����������	��
���

�����������������	�����! � �

Û ì Ý 
�h{p�fbnqps` ' � � æNç � �væNç � � Üåé !ê � � � Õ Þvae`�wd��`��!nq` Üåé !ê äÆ Û Ï !
ì ¼

!
ì Ý �z`b|�cb�h{rq�z|~�h{r+j�r�uq`bx�rza�`baef�we`���`�w

' � � æåç � � æåç � � Üåé !ê � � Ñ Üåé !
ê ����h{a�æåç � � Üåé !ê � Ñ æåç � � ì ! - !

ê � Ñ æNç � � ! ê � `
!
ê Æ Û Ï !

ì ¼
!
ì Ý �

`b|�ci�h{rq� ' � � æåç � �væNç � � Üåé !ê � � Ñ ' � � æåç � ��æåç � � ! ê � � Ñ !
ê �qj�rz��a�æåç �^` ' � � æåç ��ab�h{r���|���`�woaoh{ab�

Û ékÝ � `�wo�¥¦v��nq`[��nq` � �{æ�Ò ' � � æåç ��ÒÓÅ�ÔeÔ Ñ � Ü ÏRÅ # � � Å�� ��Ü �
· ` Ì�Ñ ' � � æåç ��ÒòÅ~Ô���`b|�ci�h{r�æNç ��Ò Ì Ô Ñ Å�� Ì Æ � Ï !

ì ¼
!
ì � ��uq`�æNç � #{Ò Ì Ô�- � �{æ #zÒ Ì Ô Ñ Ü ��ae`b�znq`

��nq` � �{æ # Ò Ì Ô Ñ Ü ÏIæåç � # Ò Ì Ô Ñ Ü Ï�Å # ��psrz�zrq� � �kæ!Ò Ì Ô Ñ � Ü ÏRÅ # ��j�rz��a Ì Æ � Ï !
ì ¼

!
ì � `

� �kæ!Ò ' � � æNç ��ÒÓÅ�ÔeÔ Ñ � Ü ÏRÅ # �

JLKNMgMgK�J 1�� Q 6T 7�0U @ � T�U T�U�� V�O[Q U

Örzxyr�|qrtfbh{aer�h{|�co`�we�sr{wi�~uq`�¦v|vh{x�rza[h ��nq|�}f{�h{r�©+Â © Û ë ¼ ! Ý Ï�Ð Û Ï Ü ¼ ÜbÝ c�h{p��!nq`gÂ�ÒÓÅ~Ô Ñ � �kæ!ÒòÅ~Ô �
`badcohg|qrå�{h���nq|�}fk�h{r�j�rzaeadnq�­��|���`�weaohgf�¨vh{x�h{uvh���nq|�}f{�h{r ³ � ±~´ ±~´��kÚ «�® ´ �Â ��� © Û Ï Ü ¼ ÜbÝ Ï Ð Û ë ¼ ! Ý l`�uq`�|qr{c�h{uvh�j�r{w � Ñ Â ��� ÒÓÅ�Ô Ñ ' � � � �{æ�ÒÓÅ�Ô�`�uq`�¦v|q��uvhgj�r{wi©

ÌgÑ ' � � � �kæ!ÒòÅ~Ô ae`�`[aerzxy`b|�co`�ae` � �{æ�Ò Ì Ô Ñ Å �

�öhkw�h�wo`�jqwo`bae`b|�c�hkw��{w�hk¦vfih{x�`b|�ce`	h���nq|�}f{�h{r�Â � � ÒÓÅ~Ô Ñ ' � � � �{æ�ÒÓÅ�Ô���nqaoh{x�rza�h�ae��xy`�cewo�sh�uq`�Ât`�Â ���
`bx£wo`bpsh�}f{�h{r�h ÌgÑ Å�� Õ �{w�lhk¦vfbrÃl`k©

-1 1

1.5

Õ uqrzxYlm |q�sr�nqaeh{uqr j�hkwohyuq`�¦v|q��w[h���nq|�}f{�h{rLhkwofbr fbrkø ae`b|qr j�r�uq`�wo�¤hyae`�w+aen�Þvadco�¥conq�suqr j�r{w	�!nvh{ps�!nq`�wuqrza¡��|�ce`�we�kh{psrza�ae`b�znq�s|�co`ba�© Û ! ¼ ì ! Ý ¼ Û ì ! ¼ é ! Ý ¼ � � � �q`�cof{�
×�Ø «�ÊÄÙ�É ´�Ú ¶
Û¥ÜbÝ 
�h{p�fbnqps` ' � � � �kæ!ÒßÏ Ü Ô���á�`���`bxyrza¡wo`�aerzp���`�w�hy`���nvh�}f{�h{r Ì Ñ ' � � � �{æ�ÒßÏ Ü Ô����!nq`Rl`�`b�!nq���kh{ps`b|�co`óh
fih{p�fbnqp¤hkw � �kæ!Ò Ì Ô Ñ Ï Ü � Î aerzp�n�}f{�h{r�uq`�adc�h�`b�!nvh�}f{�h{r l` Ì�Ñ"! �qpsrz�zr ' � � � �{æ�ÒßÏ Ü Ô Ñ"! �



��" ���
�	�¡�d���e
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�¡������
Û ì Ý 

h{psfbnqp�` ' � � � �kæ � � ìì � ��á+`���`bxyrza­wo`baerzp¥��`�wöh¡`b�!nvh�}f{�h{r Ì�Ñ ' � � � �{æ � � ìì � �z��nq`gl`�`b��nq�¥�{h{p�`b|�co`
hgfbh{psfbnqpshkw � �{æ�Ò Ì Ô Ñ � ì

ì � Î aerzpsn�}f{�h{rguq`badc�hg`b��nvh�}f{�h{r l` Ì�Ñ
!
ð �vp�rz�zrq� ' � � � �kæ � � ìì � Ñ !

ð �

Û ékÝ á+`�ce`�woxy��|q`[rguqrzx¸lm |q��rguvh���nq|�}fk�h{r Â�ÒÓÅ�Ô Ñ ' � � � �{æ � ì Å
Å - Ü � �

' � � � �{æ�Ò % Ô�l`�uq`�¦v|q�suqr0ae` % Æ Û Ï Ü ¼ ÜbÝ ��p�rz�zr[j�hkw�h���nq` ' � � � �kæ � ì Å
Å - Ü � `badco` ¹dh�uq`�¦v|q�suqr^l`�|q`bfb`�aeavlh ø

wo��r��!nq` ì Å
Å - Ü Æ Û Ï Ü ¼ ÜbÝ �^ §|�ci�h{rq©¸Ï Ü � ì Å

Å*- Ü � Ü �§wo`baerzp¥��`b|quqrRh{a��s|q`���nvh�}f{�rz`baóco`bx�rza��!nq`
Å ��Ü `+Å���Ï Üé �vpsrz�zrq� 	�� â^Ò Â~Ô Ñ�� Ï Ü

é ¼ Ü � �
Û ð Ý � `�wo�¥¦v��nq`[��nq` ' � � æNç ��ÒÓÅ�Ô - ' � � � �{æ�ÒÓÅ~Ô Ñ !

ì �

Örzxyr � �{æ � !

ì Ï Ì � Ñ æåç ��Ò Ì Ô�� ��rz�zrq� � �{æ � !
ì Ï ' � � æåç ��ÒÓÅ~Ô � Ñ æåç � � ' � � æNç ��ÒÓÅ�Ô � Ñ Å���psrz�zrq�

' � � � �{æ�ÒÓÅ~Ô Ñ !
ì Ï ' � � æåç ��ÒÓÅ~Ô �q`b|�cb�h{rq� ' � � æNç ��ÒÓÅ�Ô - ' � � � �{æ�ÒÓÅ~Ô Ñ !

ì �

JLKNMgMgK�� 1�� Q 6T 7�0U @ � T�U � � Q ��O[Q � O


Örzxyr[|qrza§fih{aerza�h{|�co`�we�sr{wo`ba���uq`�¦v|vh{xyrza§h[��nq|�}f{�h{r�©�Â¸© � Ï !
ì ¼

!
ì � Ï Ð»¿Ícoh{p��!nq`	Â�ÒÓÅ�Ô Ñ ��è�ÒÓÅ�Ô��

 §aßc�hg|qrå�{h���nq|�}f{�h{ryj�rzadaenq���s|���`�woaoh�f�¨vh{x�h{uvh���nq|�}f{�h{r ³ � ±~´ Ë ³ ® � «�®ÖË�« �
Â ��� ©{¿ Ï Ð � Ï !

ì ¼
!
ì � l`[uq`b|qr{coh{uvhgj�r{w Ì�Ñ Â � � ÒÓÅ~Ô Ñ ' � � ��è~ÒÓÅ~Ô§`�uq`�¦v|q��uvh�j�r{wi©

Ì�Ñ ' � � ��è~ÒÓÅ~Ô ad`�`�aerzxy`b|�co`�ae` ��è�Ò Ì Ô Ñ Å �

�öhkw�hgwe`�jqwo`bae`�|�c�hkw+�{wohk¦vfih{xy`b|�co`�hg��nq|�}f{�h{rLÂ � � ÒÓÅ~Ô Ñ ' � � � è~ÒÓÅ�Ô��qnqaoh{xyrza�h�ae��xy`�cewe�¤hguq`0Â�`óÂ ���
`bx£wo`bpsh�}f{�h{r�h ÌgÑ Å�� Õ �{w�lhk¦vfbrÃl`k©

-4 -2 2 4

0.5

1.5
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Õ uqrzx¸lm |q��r�nqaoh{uqr[j�hkw�h�uq`�¦v|q�¥wÖh���nq|�}f{�h{róhkwefbrkø c�h{|q�z`�|�co`k�!j�r!uq`�wo�sh[ae`�w§aen�Þvadco�¥conq�suqr�j�r{w§�!nvh{ps�!nq`�w
uqrza¡��|�ce`�we�kh{psrza�ae`b�znq�s|�co`ba�©	Ò ! ì ¼

é !
ì Ô�¼­Ò

é !
ì ¼

í !
ì Ô�¼ � � � �q`�cof{�

×�Ø «�ÊÄÙ�É ´�Ú ¶
Û¥ÜbÝ 
�h{p�fbnqps` ' � � ��è�ÒßÏ � é Ô��öá�`���`bxyrza§wo`�aerzp���`�w�h�`���nvh�}f{�h{r Ì�Ñ ' � � ��è~ÒßÏ � é Ô��!��nq`¸l`�`b�!nq���kh{ps`b|�co`+h
fih{p�fbnqp¤hkw ��è�Ò Ì Ô Ñ Ï � é � Î aerzpsn�}fk�h{r�uq`badcoh�`b��nvh�}fk�h{r l` Ì�Ñ Ï !

é �vpsrz�zrq� ' � � ��è~ÒßÏ � é Ô Ñ Ï !
é �

Û ì Ý 
�h{p�fbnqps` æåç � � ' � � ��è � � éé � � ��� wo��xy`b��woh{xy`b|�co`�uq`���`bxyrza~wo`�aerzp���`�w­h
`b��nvh�}fk�h{r Ì�Ñ ' � � ��è � � éé � �
��nq`Il` `b�!nq���kh{ps`b|�co` h fih{p�fbnqp¤hkw ��è~Ò Ì Ô Ñ � é

é � Î aerzpsn�}fk�h{rÍuq`�adc�h `b��nvh�}fk�h{r£l` Ì Ñ !
ê ��psrz�zrq�

æåç � � ' � � ��è � � éé � � Ñ æNç � � !
ê � Ñ Ü

ì �

Û ékÝ · `�Â�ÒÓÅ�Ô Ñ ' � � � è~ÒÓÅ�Ô�����`�we��¦v��nq`���nq`g©�Â�ÒòÅ~Ô -ôÂ�Ò Ì Ô Ñ Â�� Å - Ì
Ü ÏRÅ Ì � �

· `�¹dh{x � Ñ Â�Ò Å - Ì
Ü ÏRÅ Ì Ô Ñ ' � � ��è � Å - Ì

Ü ÏRÅ Ì � � � Ñ Â�ÒÓÅ~Ô�` � Ñ Â�Ò Ì Ô ��j�`bp¤h{a�uq`�¦v|q�d}fk�rz`ba¡co`bx�rzab©
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Î |vh{psrz��h{x�`b|�ce`[h{rza�fih{aerza¡h{|�ce`�wo�sr{we`bab��h{a¡rzn�cewoh{a���|���`�weaoh{a¡ab�h{rguq`b|qr{c�h{uvh{a�`�uq`�¦v|q��uvh{a�j�r{wb©
h�Ô Î wofbr�f�rkø c�h{|q�z`b|�co`{© Ì�Ñ Â � � ÒÓÅ~Ô Ñ ' � � � � ��è�ÒòÅ~Ô��

Â ��� ÒÓÅ�Ô Ñ ' � � � � ��è~ÒÓÅ�Ô Ñ !
ì Ï ' � � � è~ÒÓÅ�Ô �

	�� â^Ò ' � � � � ��èqÔ Ñ ¿ `��!â^Ò ' � � � � ��èqÔ Ñ Ò ë ¼ ! Ô
Þ Ô Î wofbr�ad`bfih{|�co`{© Ì�Ñ Â ��� ÒÓÅ�Ô Ñ ' � � æNç � ÒòÅ~Ô��

Â � � ÒòÅ~Ô Ñ ' � � æåç � ÒÓÅ�Ô Ñ ' � � � �kæ � ÜÅ � �

	�� â^Ò ' � � æåç � Ô Ñ ÒßÏ 
�¼iÏ ÜbÝ��^Û¥Ü ¼ -�
 ÔÖ`���âRÒ ' � � æNç � Ô Ñ�� ë ¼ ! ì � � �
!
ì ¼ ! � �
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fåÔ Î wofbrgfbrkø�ae`�fih{|�ce`{© Ì�Ñ Â ��� ÒÓÅ~Ô Ñ ' � � � �{æåç � ÒÓÅ�Ô��

Â ��� ÒÓÅ�Ô Ñ ' � � � �kæNç � ÒòÅ~Ô Ñ ' � � æåç � � ÜÅ � �

	�� â^Ò ' � � � �{æåç � Ô Ñ ÒßÏ 
�¼iÏ ÜbÝ �^Û Ü ¼ - 
 Ô�`��!â^Ò ' � � � �{æåç � Ô Ñ � Ï !
ì ¼ ë � � � ë ¼

!
ì � �

_	rå�{h{xy`�|�co`�j�hkwohówo`�jqwo`bae`b|�c�hkw¡�{w�hk¦vfih{xy`b|�co`+hó��nq|�}f{�h{r�Â ��� �qnqaoh{x�rza�h0ae��xy`�cewe�¤h0uq`[Â¸`[Â ��� `�x
wo`bpsh�}f{�h{ryh Ì�Ñ Å�� Õ a�wo`baßj�`bf�ce����rza¡�{wvlhk¦vfbrza�a��h{rq©
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Û¥ÜbÝ 

h{psf�nqps` ' � � � � ��è~Ò Ü Ô��
á+`���`bxyrza­wo`baerzp¥��`�w�h	`b��nvh�}f{�h{r Ì�Ñ ' � � ��è~Ò Ü Ô�� ��nq`�l`Ö`b�!nq���kh{ps`b|�co`
h	fih{psf�nqp¤hkw ��è~Ò Ì Ô Ñ Ü � Î aerzp�n�}f{�h{r
uq`badcoh�`b��nvh�}fk�h{r l` Ì�Ñ !

ð � ' � � � � ��è~Ò Ü Ô Ñ !
ì Ï ' � � ��è�Ò Ü Ô Ñ !

ì Ï
!
ð Ñ

!
ð �

Û ì Ý 

h{psf�nqps` ' � � æNç � Ò ì Ô��

Örzxyr ' � � æNç � Ò ì Ô Ñ ' � � � �{æ � Üì � �vuq`���`bxyrza�wo`baerzp¥��`�w�hg`b��nvh�}f{�h{r ÌgÑ ' � � � �{æ � Üì � ����nq`�l`[`b�!nq����ø
h{ps`�|�co`�hgfih{p�fbnqp¤hkw � �kæ!Ò Ì Ô Ñ Ü

ì � Î aerzp�n�}f{�h{r�uq`�adc�h�`b�!nvh�}f{�h{r l` Ì�Ñ !
é �vpsrz�zrq� ' � � æåç � Ò ì Ô Ñ !

é �
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Û ékÝ 

h{psf�nqps` ' � � � �{æåç � � ì � éé � �

Örzxyr ' � � � �kæNç � � ì � éé � Ñ ' � � æNç � � � éì � ��uq`���`�xyrza	wo`baerzp¥��`�w�h `b�!nvh�}f{�h{r Ì�Ñ ' � � æNç � � � éì � �
��nq`�l`�`b��nq�¥�{h{p�`b|�ce`Rh fih{psfbnqpshkw¸æåç ��Ò Ì Ô Ñ � é

ì � Î adrzpsn�}f{�h{rÃuq`badc�h�`���nvh�}f{�h{r l` Ì Ñ !
é ��psrz�zrq�

' � � � �{æåç � � ì � éé � Ñ !
é �
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Î a���nq|�}fk�rz`ba�¨q��j�`�weÞ�lrzp��sfih{a�a��h{r�uq`�¦v|q��uvh{a0fbrzxyrLfbrzx0Þv�s|vh�}f{�rz`ba�uq`���nq|�}f{�rz`ba0`$¢�j�rz|q`�|qfb�¤h{��a�`�`�adci�h{r
wo`bpsh{fb�srz|vh{uvh{a�fbrzx hR¨q��j�l`�weÞ�rzp�`{�
uvhRxy`baex�h�x�h{|q`b��woh^��nq`¸h{a���nq|�}fk�rz`ba�cewo�s�zrz|qrzxÃl`�cewo��fih{ag`�adci�h{r
wo`bpsh{fb�srz|vh{uvh{a�fbrzx r�f{lm wofbnqp�rq�
��Ô Î a���nq|�}f{�rz`ba�ae`�|qry`[f�rkø�ae`b|qr�¨q�¥j�`�wdÞ�lrzps�sf�r�ab�h{rguq`b|qr{c�h{uvh{a¡`�uq`�¦v|q��uvh{a¡wo`badj�`bf�co�¥�{h{x�`b|�ce`�fbrzxyrq©

Â�ÒÓÅ�Ô Ñ æNç � �~ÒÓÅ~Ô Ñ ç � Ï ç � �
ì � Â�ÒòÅ~Ô Ñ � �kæ �~ÒÓÅ�Ô Ñ ç � -�ç � �

ì �

	�� â^Ò æåç � �vÔ Ñ 	��NâRÒ � �{æ �vÔ Ñ ��âRÒ æNç � �qÔ Ñ ¿=` �!â^Ò � �{æ �vÔ Ñ Û Ü ¼ - 
 Ô �~ad`bnqa[�{wvlhk¦vfbrza�we`badj�`�f�ø
co�¥��rza�ab�h{rq©
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 �h���uq`b|�ce�suvh{uq`
cewo���zrz|qrzxÃl`�cewe�sfih � �kæ #zÒÓÅ�Ô -=æNç � #zÒÓÅ�Ô Ñ Ü � Î uq�s��`�wo`b|�}fihFl`R�!nq`^ae`^¦và�`�woxyrza %8Ñ � �kæ �~ÒÓÅ�Ôt`
� Ñ æåç � ��ÒÓÅ�Ô���co`bxyrza % #	Ï � # Ñ Ü ���!nq` l`�ht`b�!nvh�}f{�h{rYuq`ynqx�hL¨q��j�l`�wdÞ�rzps`g|qr�jvp¤h{|qr % ����rY�!nq`
�ò¹ßnqadco�¥¦vfih�
q�vuq`�h{p��znqx�h���r{wex�h��qr�|qrzxy`�uq`�¨q�¥j�`�wdÞ�lrzps�sf�rq�
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�s�¤Ô Î a¡rzn�cew�h{a���nq|�}f{�rz`ba¡¨q��j�`�weÞ�lrzps��fih{a�a��h{r�uq`b|qr{c�h{uvh{a�`�uq`�¦v|q��uvh{ab�vwo`badj�`bf�co�¥�{h{xy`�|�co`k� fbrzx�rq©

h�Ô Â�ÒÓÅ~Ô Ñ ��è ��ÒòÅ~Ô Ñ ç �[Ï ç � �
ç � -�ç � � � Þ Ô Â�ÒÓÅ�Ô Ñ � � ��è ��ÒòÅ~Ô Ñ ç �/-ôç � �

ç � Ï ç � � �

fåÔ Â�ÒÓÅ�Ô Ñ æåç � �~ÒÓÅ�Ô Ñ ì
ç � -ôç � � � u�Ô Â�ÒÓÅ�Ô Ñ � �{æåç � �~ÒÓÅ�Ô Ñ ì

ç � Ï ç � � �

	�� â^Ò���è �vÔ Ñ 	�� â^Ò æåç � �vÔ Ñ ¿�� 	��NâRÒ � � ��è �vÔ Ñ 	�� â^Ò � �kæNç � �vÔ Ñ �!â^Ò � �kæNç � �vÔ Ñ ¿ Ï�� ë�� �
��âRÒ���è �vÔ Ñ Ò�Ï Ü ¼ Ü Ô�¼��!â^Ò æåç � �vÔ Ñ Ò ë ¼ ÜbÝ ` �!â^Ò � � ��è �qÔ Ñ ÒßÏ 
�¼iÏ Ü Ô � Ò Ü ¼ 
 Ô � ae`bnqa	wo`baßj�`bf�ce����rza
�{w�lhk¦vfbrza�ab�h{rq©

' Ô

-2 -1 1 2

-1

-0.5

0.5

1

��Ô

-3 -2 -1 1 2 3

-3

-2

-1

1

2

3

� Ô
-3 -2 -1 1 2 3

1

0.5

� Ô

-3 -2 -1 1 2 3

-3

-2

-1

1

2

3
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×�Ø «�ÊÄÙ�É ´�Ú ¶
Û¥ÜbÝ Î ��`bpsr!fb�suvh{uq` uq`tnqx�h�rz|quvh�x�hkwo��|q¨vh�uq`Lfbrzx�jqwo��xy`b|�cor �¡�§rz|quq`Lr^adrzpsr�x�hkwo�s|q¨qr�`badcvlh^h
nqx�hgjqwerz��nq|quq�suvh{uq`óuq` �Yx�`�ceworzatl`�uq`baef�wo�¥c�h�j�r{wb©/,�Ò��vÔ Ñ 
 5 ��è ��Ò
	 �qÔ$� rz|quq`�èÍl`�hyfbrz|qadc�h{|�co`
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�{w�hi���¥c�h{fb�srz|vh{p�� 5 Ñ è �
ì !

`�	 Ñ ì !
�
� Õ uq`bae`�|q¨qrYuq`baef�we`���`yh���`bpsr!fb�suvh{uq`óuq`�nqx�h�rz|quvhtuq` Üåëzë

xy`�cdworzaÖuq`[f�rzx�jqwo�sx�`b|�cer ��|qr{co`+��nq`�h0��`bpsr!fb�suvh{uq`�h{nqxy`b|�c�hó��nvh{|quqr�h0jqwerz��nq|quq�suvh{uq`0h{nqxy`�|�c�h�©
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Û ì Ý _	r0`badcenquqr�uvh{aÖp��s|q¨vh{aÖuq`�cewoh{|qaexy�sadab�h{r�uq`	`b|q`�we�z�¤h0`bp$l`�cewo�sfbh���h�fbrz|�¦v�zn�w�h�}fk�h{r�uq`	`���nq�sp lm Þqwo��r�uq`nqx fihkÞ�rg¨qrzxyrz�v÷`b|q`brg` �v`�¢~lm ��`bp�aer{ÞÁhgh�}f{�h{r�uq`[ae`bnYj�`baery`[aenqadj�`�|qaeryj�r{w�uqrz�sa�j�rz|�corza�co`�x£j�r{w
`�¢�jqwo`baeab�h{rq©

Ì�Ñ ' � �{æ � � Å
' � ¼

rz|quq` ' l`�nqx�htfbrz|qaßc�h{|�ce`gj�rzad��co�¥�{h�� Õ �{w�lhk¦vfbrYuq`baßc�h�fbn�we�khÍl`�f�¨vh{x�h{uqrYfihkco`�|�lhkwo�¤h���á+`bae`b|q¨qrza
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Û¥ÜbÝ  ö¢�jqwo��x�hófbrzxyr���nq|�}f{�h{ryuq`[Å­©
h�Ô
hôlhkwo`ih�uq`�nqx cewo� ÷h{|q�znqpsrguq`[Þ�h{ae`�ÅÁae`�aenvhgh{p�con�woh l`�r�uqr{Þqworyuq`[aenvh�Þ�h{ad`{�
Þ ÔÖrg��rzpsnqx�`�uq`[nqx�hg`�ae��`�w�h�uq`�w�h{�sróÅ­�
fåÔÖrg��rzp�nqxy`+uq`�nqx fbrz|q`�fb�¥wofbnqpshkw�wo`�cor�uq`�w�h{�sróÅ�ae`[adnvhyh{p�con�woh l`�rgcewo�¥jvpsrguqrgw�h{��r�uvh�Þ�h{ad`{�
u�Ô�r���rzp�nqxy`+`�h�lhkwo`bh�uq`�nqx£fb�sp��s|qu�wor�fb��wefbnqp¤hkw
wo`�cerguq`+w�h{�sróÅ¸ae`�|quqr�aenvhgh{p�con�w�h0���znvh{p�h Üåëé uqr
w�h{��r�uvh�Þ�h{ad`{�
Û ì Ý á+`�ce`�woxy��|q`[rguqrzx¸lm |q��rg`�hg�sxyh{�z`bx uvh{a�ad`b�znq�s|�co`ba���nq|�}fk�rz`bab©

h�Ô�Â�ÒòÅ~Ô Ñ Å � Þ Ô�Â�ÒÓÅ~Ô Ñ �� Å ã Ï^Å
fåÔ�Â�ÒÓÅ~Ô Ñ Ü

Å�Ï ð u�Ô�Â�ÒÓÅ~Ô Ñ Ü
Ü - � Å

`åÔ�Â�ÒÓÅ~Ô Ñ ì Å
Å # - Ü �oÔ�Â�ÒÓÅ�Ô Ñ 
 Ü Ï � Å

��Ô�Â�ÒòÅ~Ô Ñ � Å # Ï ð Å - é ¨�Ô�Â�ÒÓÅ~Ô Ñ 
 ÅyÏ � Å

��Ô�Â�ÒÓÅ�Ô Ñ �� Å�Ï é
Å - ì ¹eÔ�Â�ÒÓÅ~Ô Ñ � æNç ��ÒÓÅ�Ô �

�vÔ�Â�ÒÓÅ�Ô Ñ ñ Å #�Ï ð
é Å�Ï ì p�Ô
Â�ÒÓÅ�Ô Ñ Ü


 ÒÓÅ�Ï Ü ÔbÒÓÅ - ì Ô
x Ô
Â�ÒÓÅ�Ô Ñ Ü

� ÅyÏ Ü -
Ü

Å�Ï í |�Ô�Â�ÒÓÅ~Ô Ñ � ð Ï^Å #
Å

r�Ô�Â�ÒòÅ~Ô Ñ � Å�Ï ð
� Å�Ï ñ j Ô�Â�ÒÓÅ~Ô Ñ Å � -ÃÅ #

Å # - Ü
Û ékÝ · ` ¹dh�Â�ÒÓÅ�Ô Ñ � Å��åÏ ì Å��vuq`�co`�wox��s|q`�	�� â^Ò Â~Ô �vfih{psf�nqps`�Â�Ò Ü Ô�¼�Â � Ï ì

é � `���`�wo��¦v�!nq`[�!nq`Â�Ò � ' � Ô Ñ Ï � ' � �
Û ð Ý á+`�ce`�woxy��|q`[rguqrzx¸lm |q��rguq`�Â�ÒÓÅ~Ô Ñ Å�Ï Ü

ì Å - ï `[fbh{psfbnqp�`0Â�� ÜÅ � ` � Â�ÒòÅ~Ô � ��� �
Û í Ý · ��x�jvps�¥¦v��nq`[hgae`��znq�s|�co`�`�¢�jqwo`baea��h{rq© Â�ÒÓÅ~Ô�Ï Â�Ò ' ÔÅ�Ï '

¼qÅ	�Ñ ' �qad`{©
h�Ô�Â�ÒòÅ~Ô Ñ Å # ¼ ' Ñ Ü Þ Ô�Â�ÒÓÅ~Ô Ñ Å ã ¼ ' Ñ Ï ì
fåÔ�Â�ÒÓÅ~Ô Ñ Å # - Å�¼ ' Ñ Ï Ü u�Ô�Â�ÒÓÅ~Ô Ñ Ü

Å ¼ ' Ñ Ü
`åÔ�Â�ÒÓÅ~Ô Ñ ì Å - Ü ¼ ' Ñ ì �oÔ�Â�ÒÓÅ�Ô Ñ Ü

Å #
¼ ' Ñ ì
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��Ô�Â�ÒòÅ~Ô Ñ Å ã -ÃÅ­¼ ' Ñ ì ¨�Ô�Â�ÒÓÅ~Ô Ñ Ü

Å ã ¼ ' Ñ é
��Ô�Â�ÒÓÅ�Ô Ñ �� Å - Ü ¼ ' Ñ Ü ¹eÔ�Â�ÒÓÅ~Ô Ñ Ü

Å � ¼ ' Ñ ð
Û êkÝ 	�`�jv��coh�r�`�¢�`�wof{lm fb�sr�h{|�ce`�wo�sr{w�j�hkw�h�nqx ' ��nvh{p���nq`�w�`�fbrzx�j�hkwo`�rza�we`baenqp�coh{uqrza¡r{Þqco��uqrzab�
Û ï Ý�õ h{àb`b|quqr�nqx�h�c�hkÞ�`bp¤h��q`�adÞ�r!fb`�rza��{w�lhk¦vfbrza�uvh{a¡ae`b�znq��|�ce`ba¡��nq|�}f{�rz`�ab©

h�Ô Ì�Ñ Å # - Ü Þ Ô Ì�Ñ ÒÓÅ�Ï Ü Ô # fåÔ Ì�Ñ ÒÓÅ - Ü Ô #
u�Ô Ì�Ñ Å #�Ï Ü `iÔ Ì�Ñ Å � Å�� �eÔ Ì�Ñ Ü

Å�Ï ì
��Ô Ì�Ñ � ð ÏRÅ # ¨�Ô Ì�Ñ � Å�Ï Ü - � é ÏRÅ m Ô Ì�Ñ Ü

Ü - � Å
¹eÔ ÌgÑ � ÅyÏ Ü � - � Å�Ï ì � �qÔ Ì�Ñ � Å��

Ü ÏRÅ p¤Ô Ì�Ñ Ü - Å�Ï � Å��
â�Ô ÌgÑ Å #+ae`+Å�� Ü ` Ì�Ñ ì Ï�ÒÓÅyÏ ì Ô #+ad` Ü �ôÅ­�
��Ô Ì�Ñ Å #ÖÏ Ü ae`�Å ��ë ` Ì�Ñ ÅÁae` ë �ôÅ��

Û îkÝ � `�wo�¥¦v��nq`[ae`�h{a�ae`b�znq��|�co`�a¡��nq|�}f{�rz`ba¡ab�h{r�fbrz|qaßc�h{|�ce`bab©
' Ô Â�ÒòÅ~Ô Ñ Ü

Å -
Å�Ï Ü
Å ��Ô Â�ÒÓÅ�Ô Ñ Å

� Å�� Ï
� Å��
Å

Û ñ Ý   adÞ�r!fb`�rza��{w�lhk¦vfbrza�|qr�xy`�aexyr�uq`bae`b|q¨qrq©
' Ô Ì�Ñ � Å�� ¼ Ì�Ñ � Å - Ü � ¼ Ì�Ñ � Å�Ï Ü �
�bÔ Ì�Ñ � Å�� ¼ Ì�Ñ ì � Å�� ¼ Ì�Ñ � Å��

ì
� Ô Ì�Ñ � �kæ!ÒòÅ~Ô�¼ Ì�Ñ � �{æ�Ò ì Å~Ô�¼ Ì�Ñ � �kæ!Ò ð Å�Ô
� Ô Ì�Ñ æåç ��ÒÓÅ�Ô�¼ Ì�Ñ æåç � � Å ì � ¼ ÌgÑ æNç � � Å ð �
Û¥ÜåëkÝ á+`�ce`�woxy��|q`�Â - è���Â Ï^è���Â���è `0Â~äNè���ae`{©

h�Ô�Â�ÒòÅ~Ô Ñ ì Å�¼ è�ÒÓÅ�Ô Ñ Å # - ì Þ Ô�Â�ÒÓÅ~Ô Ñ é Å�Ï ì ¼ è�ÒòÅ~Ô Ñ � Å - ì �
fåÔ�Â�ÒÓÅ~Ô Ñ � Å - Ü ¼ è~ÒÓÅ�Ô Ñ Å # Ï Ü u�Ô�Â�ÒÓÅ~Ô Ñ � Å - Ü ¼ è~ÒÓÅ�Ô Ñ � Å - é
`åÔ�Â�ÒÓÅ~Ô Ñ Å � ¼ è~ÒÓÅ~Ô Ñ Ò ÜÅ Ô � �oÔ�Â�ÒÓÅ�Ô Ñ Ü

Å ¼ è�ÒòÅ~Ô Ñ Å #

��Ô�Â�ÒòÅ~Ô Ñ Å ã -ÃÅ # ¼ è~ÒÓÅ�Ô Ñ Ò ÜÅ #
Ô � ¨�Ô�Â�ÒÓÅ~Ô Ñ Ü

Å #
¼ è~ÒÓÅ�Ô Ñ Å #

Û¥ÜzÜbÝ · ` ¹dh�Â Ñ è � ����

h{psf�nqps` ��ad`{©
h�Ô�Â�ÒòÅ~Ô Ñ Å # - Ü ¼ è�ÒÓÅ�Ô Ñ Å - Ü Þ Ô�Â�ÒÓÅ~Ô Ñ ��Å - ' ¼ è~ÒÓÅ�Ô Ñ Å - '



� � ���
�	�¡�d���e
 �[���	�������+��� �������¡���À�����


�¡������
fåÔ�Â�ÒÓÅ~Ô Ñ � Å #�Ï é Å - í � ¼ è�ÒÓÅ�Ô Ñ � Å�� u�Ô�Â�ÒÓÅ~Ô Ñ æåç ��ÒÓÅ~Ô$¼ è~ÒÓÅ~Ô Ñ Å ã

Û¥Ü ì Ý · ` ¹dh�Â�ÒÓÅ�Ô Ñ ' Å - � � �öhkw�hg�!nq`��kh{psr{we`ba�uq` ' ` ���kh{ps`{©¡Ò Â ��Â~Ô�ÒÓÅ~Ô Ñ ñ ÅyÏ é �
Û¥ÜåékÝ · `yÂ�ÒÓÅ~Ô Ñ � Å�Ï ð `�è~ÒÓÅ~Ô Ñ Ü

ì Å ��uq`�co`�woxy�s|q`gr�uqrzxYlm |q�srtuq`�è �	ÂÃ`�`baßÞ�r�f�`�rY�{w�lhk¦vf�r�uq`è ��Â��
Û¥Ü ð Ý � `�wo�¥¦v��nq`���nq`��!â^Ò Â~Ô§¾ 	�� â^ÒòèqÔÖ`[uq`�co`�wexy�s|q`	è ��Â�ae`k©

h�Ô�Â�ÒòÅ~Ô Ñ Å - ì ¼ è�ÒÓÅ�Ô Ñ é Å - Ü Þ Ô�Â�ÒÓÅ~Ô Ñ Å #�- ì ¼ è�ÒòÅ~Ô Ñ � Å
fåÔ�Â�ÒÓÅ~Ô Ñ Å # - é ¼ è�ÒòÅ~Ô Ñ Å*- Ü

Å Ï ì u�Ô�Â�ÒÓÅ~Ô Ñ ì ÅyÏ é ¼ è�ÒÓÅ�Ô Ñ Ï�Å # - é Å - Ü
`åÔ�Â�ÒÓÅ~Ô Ñ Å - Ü ¼ è�ÒòÅ~Ô Ñ ì

Å�Ï ì �oÔ�Â�ÒÓÅ�Ô Ñ Å
Å - Ü ¼ è~ÒÓÅ�Ô Ñ Å - Ü

ÅyÏ Ü
Û¥Ü í Ý   aef�wo`��{h �~ÒÓÅ�Ô
f�rzxyrgf�rzx�j�rzadcoh�uq`[uqnvh{a¡rzn�cew�h{a���nq|�}f{�rz`ba�©

h�Ô �~ÒÓÅ�Ô Ñ ÒÓÅ # - Ü Ô � Þ Ô �~ÒÓÅ�Ô Ñ ÒòÅ # Ï ñ Ô � # fåÔ �~ÒÓÅ~Ô Ñ �
� é Å - í

u�Ô �~ÒÓÅ�Ô Ñ ��è~Ò
����ÒÓÅ~ÔdÔ `åÔ �~ÒÓÅ�Ô Ñ ç �� �eÔ �~ÒÓÅ�Ô Ñ ����Ò ÜÅ #
Ô

Û¥ÜåêkÝ á+`�ce`�woxy��|q`�Â
�

��ad`0Â � ÒòÅ~Ô Ñ Å - é `0Â
��� � Ñ Â � ��Â �

��� Ñ ë ¼ Ü ¼ ì ¼ � � � � � � �
Û¥ÜNï Ý   adÞ�r!fb`�rg�{w�lhk¦vfbrguvh{a¡ae`b�znq��|�ce`ba¡��nq|�}f{�rz`�ab©

h�Ô Ì�Ñ Å � - Å ã ÏRÅ # Þ Ô Ì�Ñ ì -�ÒÓÅyÏ Ü Ô ã fåÔ Ì�Ñ Å�Ï Ü
Å - ð

u�Ô Ì�Ñ æåç ��Ò é Å�Ô `åÔ Ì�Ñ ��è � Å ì � �eÔ Ì�Ñ æåç � �~Ò é Å�Ô
Û¥ÜåîkÝ Î f�¨q`[r�uqrzx¸lm |q�sr�uvh{a¡ae`b�znq��|�ce`ba¡��nq|�}f{�rz`�ab©

h�Ô�Â�ÒòÅ~Ô Ñ � Üì � � 	�
 ��� Þ Ô¡Â�ÒÓÅ�Ô Ñ 
 ����ÒÓÅ~Ô fåÔ�Â�ÒÓÅ�Ô Ñ æNç � � ÜÅ # �
u�Ô�Â�ÒòÅ~Ô Ñ æNç ��ÒÓÅ�Ô

Å #
`åÔ¡Â�ÒòÅ~Ô Ñ ��è � ÜÅ � �eÔ�Â�ÒÓÅ�Ô Ñ ' � � æåç ��ÒòÅ #�Ô

��Ô�Â�ÒòÅ~Ô Ñ ' � � � �{æ � é Å
Å*- Ü � ¨�Ô¡Â�ÒÓÅ�Ô Ñ ' � � ��è~ÒÓÅ # - ì Ô �¤Ô�Â�ÒòÅ~Ô Ñ ' � � æåç ��Ò �� Å�Ô

¹eÔ�Â�ÒòÅ~Ô Ñ �
 ' � � æåç ��ÒòÅ~Ô �vÔ�Â�ÒÓÅ�Ô Ñ � �åè���Ò�� Å�� Ô p¤Ô�Â�ÒòÅ~Ô Ñ � �åè���ÒÓÅ�ÒÓÅ #�Ï ì ÔbÒÓÅ #�Ï é ÔeÔ
Û¥Ü ñ Ý á+`�ce`�woxy��|q`�h��s|���`�woaoh�uvh{a�ae`b�znq��|�co`�a¡��nq|�}f{�rz`ba�©

h�Ô�Â�ÒòÅ~Ô Ñ Ü
Å Þ Ô¡Â�ÒÓÅ�Ô Ñ Å - ì

Å - Ü fåÔ�Â�ÒÓÅ�Ô Ñ Å � ¼qÅ ��ë
u�Ô�Â�ÒòÅ~Ô Ñ Å #
Ï ì Å­¼�Å ��Ü `åÔ¡Â�ÒòÅ~Ô Ñ ì -

é
Å - Ü �eÔ�Â�ÒÓÅ�Ô Ñ Å #�Ï ð Å - é ¼�Å � ì

��Ô�Â�ÒòÅ~Ô Ñ Å
� Å # - Ü ¨�Ô¡Â�ÒÓÅ�Ô Ñ Å - ì

ì Å�Ï Ü �¤Ô�Â�ÒòÅ~Ô Ñ Å #
Å # - Ü ¼vÅ ��ë



����������	��
���

�����������������	�����! � �
¹eÔ�Â�ÒòÅ~Ô Ñ é Å - í

ð Ï é Å �vÔ�Â�ÒÓÅ�Ô Ñ Ü - � �åè���ÒÓÅ�Ô p¤Ô�Â�ÒòÅ~Ô Ñ Ü
ì � �åè�� � Å - Ü

Å�Ï Ü �
Û ì ëkÝ · `�¹dh{x Â�ÒòÅ~Ô Ñ Ü ÏôÅÃ`gè~ÒÓÅ~Ô Ñ Å - ì

Å�Ï Ü � �§`�we��¦v��nq`���nq`{©gÂÃ`�è�ab�h{rÁh{a���|���`�woaoh{a0uq`LÂÃ`�èwo`baßj�`bf�ce���kh{xy`b|�co`{�
Û ì ÜbÝ � `�wo�¥¦v��nq`{©
h�Ô · `0Â¸`�è ab�h{rg��nq|�}f{�rz`ba�lm x�j�hkwo`ba�`b|�ci�h{r�Â�èL` Âè a��h{r���nq|�}f{�rz`ba�j�hkwo`bab�
Þ Ô · `0Â�`	èLab�h{rg��nq|�}f{�rz`ba0lm x�j�hkwo`ba
`b|�ci�h{r Â � è ab�h{r���nq|�}f{�rz`ba0lm x�j�hkwo`bab�
fåÔ Üì � Â�ÒòÅ~Ô - Â�ÒßÏ
Å�Ô � l`���nq|�}f{�h{ryj�hkw¡` Üì � Â�ÒÓÅ~Ô�Ï Â�Ò�Ï�Å�Ô � l`���nq|�}f{�h{rÁlm xgj�hkw�j�hkwoh�cor!uvhg��nq|�}f{�h{r Â�� §|�ci�h{r�cor!uvh���nq|�}f{�h{r0j�r!uq`�ae`�w
`�aef�wo�¥c�h�fbrzxyr[aerzx�h�uq`	nqx�h[��nq|�}f{�h{r0j�hkwÖ`�uq`�nqx�h���nq|�}fk�h{r lm x�j�hkwi�
Û ìzì Ý · ` ¹dh{x Â�ÒÓÅ�Ô Ñ Ü

ì � ' � - ' � � � `�è~ÒÓÅ~Ô Ñ Ü
ì � ' � Ï ' � � � � ' � ë ¼ ' �Ñ Ü � � `�wo��¦v�!nq`��!nq`{©

h�Ô�Â�ÒòÅ - Ì Ô Ñ Â�ÒÓÅ�ÔvÂ�Ò Ì Ô - è~ÒÓÅ~Ô!è~Ò Ì Ô Þ Ô�è~ÒÓÅ - Ì Ô Ñ Â�ÒÓÅ�Ô�è~Ò Ì Ô - Â�Ò Ì Ô�è~ÒÓÅ�Ô
fåÔ Î |vh{ps�sad`[rgfih{aer ' Ñ çz�

Û ì ékÝ   adÞ�r!fb`�rg�{w�lhk¦vfbrguvh{a¡ae`b�znq��|�ce`ba¡��nq|�}f{�rz`�a�`�¢�j�rz|q`b|qfb�sh{�sab©
h�Ô�Â�ÒòÅ~Ô Ñ ' � ¼ ' Ñ ì ¼ ' Ñ Ü

ì Þ Ô�Â�ÒÓÅ�Ô Ñ ' � ¼ ' Ñ Üåë ¼ ' Ñ ì ë
fåÔ�Â�ÒÓÅ~Ô Ñ ' � �q¼ ' Ñ çz¼ ' Ñ é � u�Ô�Â�ÒÓÅ�Ô Ñ ' � # ��¼ ' Ñ ì ¼ ' Ñ Üåë

Û ì ð Ý h�Ô · `0Â�ÒòÅ~Ô Ñ ��� � Ü ÏRÅÜ -ÃÅ � �q��`�wo�¥¦v��nq`��!nq`{©§Â�Ò ' Ô -ôÂ�Ò��bÔ Ñ Â � ' - �
Ü - ' � � �

Þ Ô · `0Â�ÒÓÅ�Ô Ñ ì �q�v��`�wo��¦v�!nq`[�!nq`{©�Â�ÒòÅ - é Ô�Ï Â�ÒÓÅyÏ Ü Ô Ñ Ü í Â�ÒÓÅyÏ Ü Ô��
Û ìzí Ý   adÞ�r!fb`�rg�{w�lhk¦vfbrguvh{a¡ae`b�znq��|�ce`ba¡��nq|�}f{�rz`�a�psrz��hkwilm coxy��fih{ab©
' Ô Ì�Ñ ����ÒßÏ
Å~Ô$¼�Å�� ë ��Ô Ì�Ñ ����Ò�� Å�� Ô � Ô Ì�Ñ ����ÒÓÅ�Ô

Å
� Ô Ì�Ñ Å ����ÒÓÅ�Ô çNÔ Ì�Ñ � ����ÒÓÅ�Ô �WÂ~Ô Ì�Ñ ����ÒÓÅ # Ô
Û ì êkÝ � `�wo�¥¦v��nq`���nq`{© ' � � ��è~ÒÓÅ~Ô�Ï ' � � ��è�Ò Ì Ô Ñ ' � � � � ��è�Ò Ì Ô­Ï ' � � � � ��è~ÒÓÅ~Ô$�
Û ì ï Ý · `�Â�ÒÓÅ�Ô Ñ ' � � � �{æ�Ò
� �åè���ÒÓÅ�ÔeÔ��qfbh{psfbnqp�`{©
h�Ô�Â�Ò ' Ô���ae` ' Ñ Üåë ` ' Ñ çz�
Þ Ô�Â�Ò Ü Ô�¼�Â�Ò Üåë Ô�¼qÂ�Ò Üåëzë Ô��qae` ' Ñ Üåëzë �
Û ì îkÝ � `�wo��¦v�!nq`���nq`	Â�ÒÓÅ~Ô Ñ æåç � ��ÒÓÅ�Ô���è�ÒÓÅ�Ô Ñ ��è �~ÒÓÅ�Ô�� ��ÒÓÅ�Ô Ñ � � ��è ��ÒòÅ~Ôö`���ÒÓÅ�Ô Ñ � �{æåç � �~ÒÓÅ�Ô ab�h{r��nq|�}f{�rz`ba�lm x�j�hkwo`�a�` � ÒÓÅ�Ô Ñ � �{æ �~ÒÓÅ~Ô$� �ÃÒÓÅ�Ô Ñ æNç � ��ÒÓÅ�ÔÖab�h{r���nq|�}f{�rz`�a¡j�hkwo`bab�
Û ì{ñ Ý Î a��s|���`�woaeh{a¡uvh{a¡��nq|�}fk�rz`ba�¨q��j�`�weÞ�rzps�sfbh{a�ab�h{r�uq`�¦v|q�suvh{a�j�r{wi©
h�Ô Ì�Ñ ' �Nèqæåç � �~ÒÓÅ�Ô§ae`{��`[adrzxy`b|�co`�ae`k��æåç � ��Ò Ì Ô Ñ Å��



��" ���
�	�¡�d���e
 �[���	�������+��� �������¡���À�����


�¡������
Þ Ô Ì�Ñ ' �Nè � �kæ �~ÒÓÅ�Ô§ae`{��`[aerzx�`b|�ce`[ae`k� � �{æ ��Ò Ì Ô Ñ Å��
fåÔ Ì�Ñ ' �åè ��è ��ÒÓÅ�Ô§ae`{��`�aerzxy`b|�co`�ae`{� � è �~Ò Ì Ô Ñ Å­�
u�Ô Ì�Ñ ' �Nè � � � è �~ÒÓÅ~Ô§ad`{�v`[aerzx�`b|�ce`�ae`{� � � ��è �~Ò Ì Ô Ñ Å­�
`åÔ Ì�Ñ ' �åèvæåç � �~ÒÓÅ~Ô�ae`k� `�aerzxy`b|�co`�ae`{��æNç � ��Ò Ì Ô Ñ Å��
�oÔ Ì�Ñ ' �åè � �{æåç � �~ÒÓÅ~ÔÖae`{�v`�aerzxy`b|�co`[ae`{� � �kæNç � �~Ò Ì Ô Ñ Å­�
�dÔ � `�wo�¥¦v��nq`���nq`{©

h�Ô ' �NèqæNç � �~ÒÓÅ�Ô Ñ ��� ��Å - � Å # - Ü � ��ÅÁÆ�¿ Þ Ô ' �Nè � �{æ �~ÒÓÅ~Ô Ñ ��� ��Å - � Å # Ï Ü � �qÅ
� Ü
fåÔ ' �Nè ��è �~ÒÓÅ�Ô Ñ ��� � � Å - Ü

Ü Ï^Å � � � Å�� � Ü u�Ô ' �Nè � � ��è ��ÒòÅ~Ô Ñ ��� � � Å - Ü
Å�Ï Ü � � � Å�� ��Ü

`åÔ ' �Nèqæåç � ��ÒòÅ~Ô Ñ ��� � Ü - � Ü ÏRÅ #
Å � �qÅÁÆ Ò ë ¼ ÜbÝ �oÔ ' �Nè � � ��è �~ÒÓÅ�Ô Ñ ��� � ÜÅ -

� Å # - Ü
� Å�� � �vÅ	�Ñ ë

� �dÔÖ §adÞ�r�fb`�r��{w�lhk¦vf�ryuq`[fbh{uvh�nqx�hóuq`badc�h{a���nq|�}f{�rz`bab�
Û ézëkÝ · `�Â�ÒÓÅ�Ô Ñ Å - Ü

Å�Ï Ü �vuq`�co`�wexy�s|q`�	�� â^Ò Â~Ô�`�fih{p�fbnqps`{©

' Ô Ò Â ��Â ��Â ��Â~ÔbÒÓÅ # - Ü Ô �bÔ Ò Â ��Â ��Â~Ô�ÒeÒÓÅ - Ü Ô #bÔ � Ô Ò Â ��Â~Ô � Ü
Ü ÏRÅ �

� Ô Ò Â ��Â~Ô � ÜÅ �
á+`�co`�wexy�s|q`�`bx£fih{uvh�fih{adryh{a¡f�rz|quq�d}f{�rz`ba�j�hkw�h�h{a�fbrzx�j�rzadc�h{ab�
Û é�ÜbÝ �+nvh{|quqr[nqx�h���nq|�}f{�h{r+j�rzp��s|qrzxy�sh{p!uqr+jqwo�sx�`b��wor	�{woh{nó��`�wo��¦vfih�©�Â�ÒÓÅ � -gÅ # Ô Ñ Â�ÒÓÅ � Ô -�Â�ÒÓÅ # Ô � §aßc�h�jqwor{jqwe�s`buvh{uq`��{h{p�`[rznY|~�h{r�j�hkw�h�©
' Ô Â�ÒòÅ~Ô Ñ Å # �bÔ Â�ÒÓÅ~Ô Ñ ì Å ã � Ô Â�ÒòÅ~Ô Ñ ì Å - Ü � Ô Â�ÒÓÅ�Ô Ñ é Å��
Û é ì Ý · ` ¹dh{x ' � �N� � ` � Æ�¿�c�h{��a��!nq` ' � Ï � � �Ñ ë � · `�Â�ÒÓÅ�Ô Ñ ' Å - �

� Å - �
��uq`�co`�woxy��|q`�Â ��� �

Û ézékÝ � `�wo�¥¦v��nq`{©
h�Ô ��è ��ÒòÅ ��Ì Ô Ñ ��è �~ÒÓÅ�Ô � ��è �~Ò Ì Ô

Ü � � è �~ÒÓÅ~Ô � è �~Ò Ì Ô Þ Ô � �kæ �~Ò Å ì Ô Ñ
� Ü - � �kæ �~ÒÓÅ�Ô

ì
fåÔ ' �Nèqæåç � �~Ò � Å # Ï Ü Ô Ñ ' �åè � �{æ ��ÒÓÅ�Ô�¼�ad`�Å ��Ü u�Ô ' �åè � �{æ ��Ò � Å # - Ü Ô Ñ ' �NèqæNç � �~Ò � Å�� Ô �

Û é ð Ý á+`�¦v|vh h^��nq|qfk�h{rq©�Â�ÒÓÅ~Ô Ñ ÛsÛ Å Ý�Ý ��rz|quq` ÛsÛ Å ÝsÝ uq`�|qr{c�hRrRx�h{��r{wg|�lnqx�`�worR��|�co`���wor � c�h{p��!nq`
� � Å­�
��r{w[`�¢q`bxgjvpsr ÛsÛ ! Ý�Ý Ñ é � Û�Û Ï Üì ÝsÝ Ñ Ï Ü `yÂ�ÒòÅ~Ô Ñ ë ��ad`gÅôÆ Û ë ¼ Ü Ô$� 
�h{p�fbnqps` 	�� â^Ò Â~Ô�� �!â^Ò Â~Ô�`
`badÞ�r�fb`[r��{w�lhk¦vf�r�uq`0Â��
Û é í Ý   adÞ�r!fb`�rza��{w�lhk¦vfbrza�uq`{©
' Ô Â�ÒòÅ~Ô Ñ Û�Û Å ÝsÝ Ï Û�Û Ï
Å Ý�Ý ��Ô Â�ÒÓÅ�Ô Ñ ÛsÛ Å - ÜbÝsÝ � Ô Â�ÒÓÅ~Ô Ñ Û�Û ÅyÏ ÜbÝ�Ý
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Û ézêkÝ   aef�wo`��{h�uq`[��r{wox�hóx�h{�sa
ae��x�jvps`�a¡h{a�ae`b�znq��|�co`�a���nq|�}f{�rz`bab©
' Ô Â�ÒòÅ~Ô Ñ æåç � ��Ò
����ÒÓÅ�ÔeÔ�¼�Å ��ë ��Ô Â�ÒÓÅ�Ô Ñ ��è �~Ò ì Å~Ô � Ô Â�ÒÓÅ~Ô Ñ æåç � ��ÒÓÅ�Ô - � �kæ �~ÒÓÅ�Ô
Û é�ï Ý á+`�ce`�woxy��|q`[rza
� l`�wdco�sfb`�a¡uvh{a�ae`b�znq�s|�co`ba�j�hkw�lhkÞ�rzpsh{ab©

h�Ô Ì�Ñ Ï
Å # - ð ÅyÏ é Þ Ô Ì�Ñ Å # Ï î Å - Ü ì fåÔ Ì�Ñ ì Å # ÏRÅ�Ï Ü
Û ézîkÝ á+`�co`�wexy�s|q`�hy��nq|�}f{�h{r hk¦vx c�h{p���nq`0Â�Ò Ü Ô Ñ ì `óÂ�Ò ì Ô Ñ Ï ð `0h���nq|�}f{�h{r ��nvh{u�wvlhkco�sfih�c�h{p­�!nq`
è~Ò Ü Ô Ñ Ï Ü ��è~Ò ì Ô Ñ Ï ì `0Â�Ò é Ô Ñ Ü �
Û é ñ Ý � `�wo�¥¦v��nq`���nq`�æNç ��Ò ' � � � �{æ�ÒÓÅ�ÔeÔ Ñ � Ü ÏRÅ # � � Å�� ��Ü �
Û ð ëkÝ � `�wo�¥¦v��nq`���nq` ' � � � �kæ!ÒßÏ
Å�Ô Ñ"! Ï ' � � � �{æ�ÒÓÅ~Ô$�
Û ð ÜbÝ á+`�ce`�woxy��|q`[rguqrzx¸lm |q��rguvh���nq|�}f{�h{rLÂ�ÒÓÅ�Ô Ñ ' � � æNç ��Ò é Å - Ü Ô$�
Û ð ì Ý · ` ¹dh�Â�ÒÓÅ�Ô Ñ � � �åè �� Ò�� �iè ��� ÒÓÅ - Ü ÔeÔ$��á+`�co`�wexy�s|q`�	�� â^Ò Â~ÔÖ`�fih{p�fbnqps`�Â�Ò ñ Ô��
Û ð ékÝ · ` � �iè � Ò ' �� �bÔ Ñ ð ` � �iè��!Ò �bÔ Ñ � ��uq`�co`�woxy��|q` � �
Û ðzð Ý � `�wo�¥¦v��nq`���nq`�hg��nq|�}f{�h{r Â�ÒòÅ~Ô Ñ Å�Ï Û�Û Å ÝsÝ l`+j�`�wo�blrzuq�sfih�uq`[j�`�wålm r!uqr Ü �
Û ð í Ý � `�wo�¥¦v��nq`���nq`�ad`0Â�l`[nqx�hg��nq|�}fk�h{r�j�`�we�ilrzuq�sfbh�uq`[j�`�wo�ilrzuqr����v`b|�ci�h{r�coh{xóÞ�l`�x l`�j�`�we�ilrzuq�sfbhguq`
j�`�wålm r!uqr � ��� ��Æ ���
Û ð êkÝ Î ��nq|�}f{�h{r Â�ÒÓÅ�Ô Ñ � Ü ae` Å¸Æ��

Ï Ü ae` Å�äÆ�� �
l`�j�`�wo�blrzuq�sfihój�hkw�h�h{p��znqx£j�`�wålm r�uqr �
Û ð ï Ý ��worå��`[�!nq`�hg��nq|�}fk�h{r�hk¦vx co`bx fbrzxyr��{w�lhk¦vfbr�nqxyh�wo`�cohg|~�h{rg��`�weco�sfbh{p �
Û ð îkÝ ��worå��`��!nq`�hL��nq|�}f{�h{r�j�rzps�s|qrzx��¤h{p�uq` ì�� �{w�h{n�co`�x fbrzxyrL�{w�lhk¦vfbr�nqxyh j�hkw�lhkÞ�rzp¤h fbrzx `b�¥¢�r
j�hkw�h{p�`bpsr�h{rg`b� ¢qrguqrza Ì �
Û ð ñ Ý ��worå��`[�!nq`�ae`�Â3l`[nqx�h���nq|�}fk�h{r�j�`�we�ilrzuq�sfbh�uq`�j�`�wo�blrzuqr �$��`�|�ci�h{rq©
h�Ô�Â�ÒÓÅ - ' Ôyl`+j�`�we�ilrzuq�sfbhguq`[j�`�wo�blrzuqr��$�qj�hkw�h�cor!uqr ' Æ�¿��
Þ Ô�Â�Ò ' Å~Ôgl`+j�`�we�ilrzuq�sfbhguq`[j�`�wo�blrzuqr �

'
�vj�hkwoh�cor!uqr ' Æ�¿ Ï�� ë�� �

Û í ëkÝ �öhkwoh�j�`���nq`b|vh{a��{hkwo�sh�}f{�rz`ba�uq`[co`�x�j�`�wohkcon�w�h��qr�x�r�uq`bp�r�j�hkw�hghguq��p¤hkc�h�}f{�h{r�uq`�nqxyhóÞ�hkwewohguq`
xy`�coh{p�¨qrzxyrz�q÷`b|q`ih0aen�Þvx�`�co�suvh �hóx�nquvh{|�}fbh{a�uq`+co`bx�j�`�w�hkcon�wohRl`���Ï � � Ñ ' � � Ò���Ï � � Ô��qrz|quq`��l`+rgf�rzx�jqwo�sx�`b|�cer�uvh0Þ�hkwew�hó��nvh{|quqrgh0co`bx�j�`�w�hkcon�w�h^l` �$� � � l`+rgf�rzx�jqwo�sx�`b|�cer���|q�sfb�sh{p�uvh0Þ�hkwew�h|vh�ce`bx�j�`�w�hkcon�w�h � � ` ' l`�nqx�hgf�rz|qadc�h{|�co`��!nq`[uq`�j�`b|quq`0uqrgce��j�rguq`[x�`�c�h{p �
h�Ô �§`�we��¦v��nq`�ae`�� l`���nq|�}f{�h{ryp��s|q`ihkw�uq` �$�
Þ Ô · n�j�rz|quqr0��nq`¡h�Þ�hkwewoh��!��|q�sfb�sh{psxy`b|�co`
xy`buq` Üåëzë � â£h�nqx�h	co`bxgj�`�w�hkcen�w�h[uq` êzë � 
 `���nq`�j�hkw�h
róxy`�c�h{p fbrzx ��nq`	��rz�~��`���c�h ' Ñ Üåë ��� �q`badÞ�r!fb`+ró�{w�lhk¦vfbr���nq`	`�¢�jqwo`baeae`�rófbrzx�jqwo��xy`b|�cor0uvh0Þ�hkwew�h
`bx ��nq|�}f{�h{ryuvhóco`bx�j�`�w�hkcon�w�h��
Û í ÜbÝ Õ fbnqadcer�`bx % � â � Ò�nq|q�suvh{uq`ba¡xyrz|q`�c�lhkwo�sh{a�Ô�j�hkw�hgwo`bx�rN��`�w�Å � uqrza�uq`�cewo�¥corza�c�lrk¢��sfbrza�uq`badj�`�ø
¹dh{uqrza¡|�nqx hkco`�wewor l`[uvh{uqrgj�r{w���ÒÓÅ�Ô Ñ ë � î Å

Üåëzë Ï^Å �qj�hkw�h ë �ôÅ�� Üåëzë �
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�¡������
h�Ô­á+`�co`�woxy�s|q`§r�f�nqadcor	wo`b��`�we`b|�ce` �h¡we`bxyr~}f{�h{r	uq` ð ë � � êzë � ` ñ ë � uqrza�uq`�cewo�¥corzab�� §aßÞ�r�f�`Ör	�{w�lhk¦vfbr
uq` � Ñ ��ÒÓÅ�Ô��
Þ Ô �+nq`�j�r{wofb`b|�convh{p�uq`�uq`�cewo��cerza�j�r�uq`�ad`�w¡wo`�xyrN���suqrój�r{w Üåë � ëzëzë % � â �

Û ízì Ý �öhkw�h�fih{psfbnqpshkw[h uqrzaeh{�z`bx uq`�x�`buq�sfih{x�`b|�cerza	��nq`0j�r!uq`�ad`�w+jqwo`baef�we��c�h j�hkw�h�f�wo�¤h{|�}fbh{a[uq` Ü
h Ü ð h{|qrza l`[n�co��ps��àih{uvhghó��nq|�}f{�h{r��8Ò��dÔ Ñ ç �

� - Ü ð �vrz|quq`[ç^l`�hguqrzae`+j�hkw�h�h{uqnqp¥corza
`bx£â èL` �gl`[h
�suvh{uq`�`bx h{|qrzab��á+`�co`�wox��s|q`�hyuqrzad`0��nq`�j�r�uq`�ae`�w	�s|quq��fih{uvh�j�hkw�hynqx�h�f�wo�¤h{|�}fihyuq` ê h{|qrza¡ae`0h
uqrzae`�h{uqnqp�c�h l`[uq` ð ëzë â�è��
Û í ékÝ _	nqxFablm co��r0hkwo��nq`�rzpilrz�z�sf�r���r{w�h{xF`�|qfbrz|�cdw�h{uqrzaÖrzaeaerzaÖ�!nq`�fbrz|�co`bx ì ë � uvh���nvh{|�co�suvh{uq`	r{we�s�z�¥ø
|vh{p�uq`�
 � � � õ h�}fbhgnqx�h�`badco��x�hkco���kh0uvhg��uvh{uq`�uqrza¡rzadaerzab�
Û í ð Ý Î xy`b�sh ø ����uvhLuqr��Nlrzae��r{workø é ì l`guq` Ü ð � ì uq�¤h{ab� · hkÞ�`b|quqrY�!nq` Üåëzë è¸uq`baßc�h�aen�Þvadc ÷h{|qfb�¤h�`�adci�h{rjqwo`bad`b|�ce`bag|qrÁ��|�lm fb��rq��r{Þqco`b|q¨vh¸nqx�hY�Nlr{woxónqpsh�j�hkw�hÁhY��nvh{|�co�suvh{uq`yjqwo`�ae`b|�co`�hkj�lrza��[h{|qrzab� �	nq`��nvh{|�co��uvh{uq`�uq`��Nlrzad��r{workø é ì wo`badc�hkwvlh�hkj�lrza ï uq�¤h{a �
Û ízí Ý  §x fb� ÷`b|qfb�¤h{a§|vhkcon�w�h{�sa���xy`b�sh ø ����uvhÁl`�r[co`bx�j�r�|q`bfb`badavlhkwo�sr0j�hkw�h[��nq`�nqx�h[��nvh{|�co�suvh{uq`	hkce�s| ¹dh
h^xy`�c�h{uq`tuq`�ae`bnô�kh{psr{wy��|q�sfb�sh{p � Õ jqwor!fb`baeadr uq`Y`bps��xy�s|vh�}fk�h{r�uq`Ynqxyh�aen�Þvadc ÷h{|qfb�¤h^j�`bpsrRr{we��h ø
|q�sadxyr�uqrza	x�h{x¸lm ��`�worzatl`óh{|�lh{p�rz�zr h{r�uq`�uq`�fih{�sxy`�|�corywoh{uq�sr�hkco�¥��r ��psrz�zrq� n�co�sp��sàih ø ae`0r xyr�uq`bp�ryuq`uq`bf�we`baefb��xy`b|�coró`�¢�j�rz|q`b|qfb�¤h{p�� · ` ézë � uq`	nqx�h�u�werz��h0hkjvps�sfbh{uvh�|!nqxFj�h{f��s`b|�co`¸l`�`bp��sxy��|vh{uvh�hkj�lrza
Ü ì ¨qr{woh{ab�v��nvh{p	l`�h�xy`b�sh ø ����uvh�uvh�u�worz��h �
Û í êkÝ · hkÞ�`b|quqr[��nq`�h+j�r{jvnqp¤h�}f{�h{r�uq`�nqx=f�`�wecor+j�hqlm a���rz�q`badco��x�h{uvh	`bx ì é xy�sp�¨~�rz`ba�`bx Ü ñzñ ë `�uq` ì ï
xy��ps¨~�rz`baÖ`bx Ü ñzñ�í �q`+aen�j�rz|quqry��nq`�h0j�r{jvnqp¤h�}fk�h{rgco`bx nqx£f�we`baefb��xy`b|�cor�`�¢�j�rz|q`b|qf��¤h{p �quq`�co`�woxy��|q`
��nvh{|quqr�h�j�r{jvnqp¤h�}f{�h{r�hkce�s|q�z��wvlh ð ê xy�sp�¨~�rz`bab�
Û í ï Ý · n�j�rz|q¨vhó��nq` Üåëzëzëzë % � â � ab�h{ró��|���`baßco�suqrza�hónqx�h�c�h ¢vh�uq`�¹ßn�worza
fbrzx�j�rzadcorzaÖuq` ñ � h{r�h{|qrq�
á+`�co`�wexy�s|q`�r¡xyrz|�coh{|�co`�h{fbnqxónqp¤h{uqr+hkj�lrza í h{|qrza�ad`�rza�¹ßn�worza���r{wo`�xIfihkjv�¥c�h{ps��àih{uqrza�xy`b|qaeh{psxy`b|�co`{�
ae`bx�`badcew�h{p�xy`b|�co`�`[xy`�|qaoh{psxy`�|�co`k�
Û í îkÝ _	nqx�h�`�jv�suq`bxy�sh�uq`0�{wo�¥j�`{� r�|	lnqxy`�wor�uq`�j�`baeaer�h{a	|�nqxWÞ�h{�¥wewor���nq`[j�`b��hkw�h{x �{wo��j�`0hkj�lrza �
uq�¤h{aLl`[uvh{uqr�j�r{w �	Ò��dÔ Ñ ñ ëzëzëzë

Ü - Ü ñzñ ë ç � � 	 � � �
h�Ô �+nvh{|�c�h{a�j�`baeaer�h{a���r{w�h{x£�s|q��`bf�c�h{uvh{a	hkj�lrza Ü uq�¤h���hkj�lrza Üåë uq�sh{a �
Þ ÔÖ §x£��nvh{|�corza¡uq�sh{a í ëzëzëzë j�`�aeaer�h{a�¦vfbhkw�h{x f�rzx �{we��j�` �
Û í{ñ Ý ��co�sp��sàih{|quqr `�¢�`bx�jvp�rza�uq`�co`�wox��s|q`Ár fbrzx�j�r{wdc�h{xy`b|�cor uqr �{w�lhk¦vfbr uvh ��nq|�}fk�h{r�psrz�qlm adco��fihRae`�khkwo�¤h{xyrza
º0�v½F`�
g�
Û êzëkÝ Î xyh{�z|q��conquq`0uq`ónqx co`�wdwo`bxyr{cor |vh `baefih{psh 	¡�sf�¨�co`�w�l`óuvh{uvh j�r{w��ÄÒ���Ô Ñ ì

é � �iè ��� � �� � � �rz|quq`�� l`§h�`b|q`�wo�z�sh¡ps�¥Þ�`�woh{uvh�j�`bp�r�co`�wewe`bxyr{cor�`bx �znqp�`ba�`�� � Ñ Üåë � 	 �	� ��_	r{co`���nq` ë � � ��î � ñ �
rz|quq` î � ñ l`+j�hkw�hgrgx�h{�sr{w
co`�wewo`bxyr{cer�wo`��z�sadcewoh{uqrq�
h�Ô Õ co`�wewo`bxyr{cer¡uq` · �h{r õ w�h{|qfb��aefbr�|qrza­ §  �	��uq` Ü ñ ëzê ps��Þ�`�worzn0hkjqwerå¢��sx�h{uvh{xy`�|�co` í
� ñ�í 1+Üåë � � � �
�	nvh{p­��rz��aenvh�x�h{�z|q��conquq` �
Þ Ô · `	r�co`�wewo`bxyr{cer�uq`�
[r!`�Þ�`	|qr ��hkj��h{r�co`���`¡nqx�h�x�h{�z|q��cenquq`�uq` ï � Ü ����nvh{|�c�h0`b|q`�wo�z�sh�ps�¥Þ�`�worzn �
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dfehgjikgjlnmnoqprmtsvuwgxlzy{o3y{g�|o~}{sr�jo�ehg��~}{�~lhehg��W��}ky{g�eho��J|�~pr�j�hpvo3��oqs_��gxsry{o���yksvpvsr���~lheho���lho���~��~o�ehg�����7��������� o~}�g¡ hgju¢�£proh¤��~i_ehgx¥£lhs���~�oqgxi0ehgwehgx}{s¦m~�~e£�§g¢ehg¢svlny{gj�~}{�~p�ehgx¥£lhsre£��¤>svlhehgx�¨gjlhehgjlny{g�ehg
ikgj�§iksv�qlhs¦¥£���~ehow�qgjoqu3|g$yk}{sv�xo©oq�J��|ª iksr�joh¤£ij��~o¢gji�y«��¬�gjprgj�jsre£�~i­�hi{�~lheho�prsvuws¦y{gji �® lhsv�jsv�~pvuwgxlzy{gOehgjikgxlzmnoqp¦mngx}{gjuwoqi��Jsre�|gjs¯�°svlny{�hsry{s¦m~�°ehg¢prsvuws¦y{g~¤�gji�y{�he£�~lheho±oJ�joqu¢�¨o~}ky«�~uwgjlny{o²ehg
�hu������hl>��~��~o°³J´Nµ>¶¸·�¹­l£�~i	�h}{o� hsruwsve£�~ehgxi�ehg©�hu[��oqlny{oJº!�hg»l���~o²�¨gx}ky{gxlh�jg~¤�lhgj�jgji�i{��}{s¯�~u¢gjlzykg~¤
�~o¢i�gj�]ehoqu±|ª lhsvo �� o~}¼g$ hgju©�£pvoh¤hikg�½��

µ>¶¸·�¹¾´[¿ ·�ÀÂÁb·wÁ�Ã·wÁ�Ã ´ ¶ ¿ ·0ÄÅÃL¹j¶¸·wÁ�ÃL¹·wÁ�Ã Æ
|Ç �jpv��}{o+ºt�hg
È²ÉPÊ�¶Ëµ�¹Ì´ÎÍ»Á�ÏnÃ~Ð � Ç i�yk�he£��}{gjuwoqiÌ�	���hl>��~��~oÑlhoqi¾m��~pvo~}kgji¾ehg
·¢ºt�hgÂ¥£���~uÒ�h}£|o� hsvu¢oqi
ehgÑÃq¤zuw�~iÌi�gjuÓ��y{svlh�qs¦}
Ã �>� ��}«�+ykoteho+·ÕÔ]È²ÉPÊ�¶Ëµ�¹�y{gjuwoqi¾º!�hg�µ>¶¸·�¹>´ ¿ ·
ÄÕÃ ��Ö �~u¢oqi��joqlhi�yk}k�hsr}�hu��Ây«��¬�gxp¯�
ehgÌm��~pvo~}{gxi×ehg¾·0ikgØ���h}{oÙ �svu��~lheho
ehg�Ãq¤P�¨gjp¯�
gjikº!�hgx}{e£�0¶¸·]Ú�ÃL¹�g¾��gxp¯�¼ehs¦}{gjs¦y«��¶Û·±Ü�ÃL¹
gÑoqi­�jo~}k}kgji���oqlhehgxlzy{gxi�m~�~pro~}{gji�ehg0µ>¶¸·�¹$Ý

·±ÚÞÃ µ>¶¸·�¹
ß Ã

ß Æáà ¿ß Æáâ ¿ Æäãß Ææå ¿ Ææçß Ææè ¿ Ææåß Ææèqè ¿ Ææèqåß Ææèqèqè ¿ Ææèqèqåß Ææèqèqèqè ¿ Ææèqèqèqå

·ÕÜ�Ã µ>¶¸·�¹
¿ àÃ Ææâ ãhÆéãÃ Ææà ãÃ Æ ¿ ê ÆéãÃ Æ ß è ê Æ Ã åÃ Æ ßqß è ê Æ ß Ã åÃ Æ ßqßqß è ê Æ ßqß Ã åÃ Æ ßqßqßqß è ê Æ ßqßqß Ã å
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d�¬£ikgx}km��~lheho²�~i�y{��¬�gjpv�~ij¤h��otehgxuwoqi�mng$}{sr¥£����}¼ºt�hg�Ý	��
�»uwgjehsve£�Oºt�hgÑ·±m~�~s�ikg����h}{oÙ �svu��~lhehoOehg¢Ãq¤
oqi�m��~pvo~}{gji0ehgJµ>¶¸·�¹Ñm¨��~oÕ���h}{oÙ �svu��~lheho
�Ëikgwehg ê�� ��� lho���~��~oÕehgw�h}{o� hsvu¢sve£�~ehg¢�¨otehg�¥£����}»u��~sri
�h}{gj�xsvi{�Ñ��y{svprsv���~lhehoÑm~�~pro~}Ø��¬£i�oqpv��y{o ��� g��Û��y{oh¤z�Ñehsri�y
��~lh�jsv�_gjlnyk}{g¼ehoqsvi>��oqlny{oqiÌºt�£�~svi�ºt�hgx}Ì·��£³�Ô§Í
|g�� ³�ÁO·�� ��� ikiksvuÓ�+�¯}«�~ikg¼gjik�x}{s¦y«�_gxlzyk}kg­�~i��W�~ix¤z�¨otehg�ikgx}�g¡ ��h}{gji�i{�Ñ�¨o~}�Ý�ikg�� ·�ÁJÃ��P���h}{oÙ �svu����ËikgÂehg
�jgx}koh¤!gjlny���~o�� µ>¶¸·�¹�Á ê ��y«�~u0¬Â|gjuNikg­���h}{oÙ �svu��	ehg¼�jgx}{o��!gju oq��yk}«�~i¾�W�~p¯��mt}«�~ijÝ×�W��}«�_º!�hg � µ>¶Û·�¹�Á ê �ikg�½����¨gjºt�hgjlhoT|g�lhgj�xgjiki£|��}{sro©º!�hg!� ·�ÁbÃ���y«�~u0¬�|gju ikg�½�����gxºt�hgjlho � d l�|�huwg$}{o ê |g	�#"£�~u��~eho0pvsruwsry{gehgÕµ>¶¸·�¹0ºt�£�~lhehob· gji�yW|���h}£|o� hsvu¢o�ehgbÃ �%$ o�g$ hgju©�£pvoh¤Øy{gxuwoqi&� µ>¶¸·�¹�Á ê �¾´ ¿ � ·�Á Ã��'��pvoq�qoh¤
�Õehsvi�y
��~lh�xs¯�Õehg]µ>¶¸·�¹�� ê |g²sv�q�£�~p
�Õeh�£�~i»mngj�jgji©�Vehsri�y
��~lh�jsv�Vehg²·�� Ã � |Ç �jpv��}{oÕºt�hg°ºt�£�~lheho
·����h}{oÙ �svu����Ëikg¢ehg±Ãq¤(� ·]ÁEÃ������h}{o� hsvuw����ikg©ehg��jgx}{oÕgw�joqlhi�gjºt�hgjlny{gju¢gjlzykg)� µ>¶¸·�¹ØÁ ê �¨y«�~u0¬�|gju���h}{o� hsru�����ikgØehgÂ�jgx}{o ��* �~svi��~svlhe£��¤~��o!ehgx}{gju¢oqi�y{o~}{l£��}�µ>¶¸·�¹�yj��~o���gx}kykoÑehg ê º!�£�~lzykoÑehgxikg�½���}{uwoqix¤¬W�~i�y«�~lhehoO�W��}«�0y«�~p��joqlhiksrehgx}«��}�·±ik��¥£�jsrgjlzykgjuwgjlny{g_�h}£|o� hsvu¢oOehgOÃ �¾� o~}�g$ hgju©�£pvoh¤�ikgÑehgjikg�½���}{uwoqi
ºt�hg+� µ>¶Û·�¹¾Á ê �Wikg�½��°sv�q�£�~pÌ� ß � ¿ ¤�¬W�~i�y{�J�joqlhiksrehgx}«��},� ·JÁÅÃ��£´ ß ��Ã-���~�qo~}{��¤×ikgOehgjikg�½���}{uwoqi�º!�hg
� µ>¶Û·�¹�Á ê �zÚ ß � ß ¿ ¤t¬W�~i�y«�¢�joqlhiksrehgx}«��} � ·wÁ�Ã��nÚ ß � ß Ã �� g­�hu uwo!eho_�qgx}{�~p ¤z�joqlhiksvehg$}«�~lheho0ºt�£�~prºt�hgx}�l	|�huwgx}{oÑ}{g��~ph��oqi�sry{s¦mno/.©¶�prgxyk}«�+�~}{gj�n�Ñgx�£iksrpvoqlW¹$¤zy���~o
��gxºt�hgjlho²ºt�£�~lny{o�ikg�ehgjikg�½�g»g0ehgx¥£lhsrlheho°o�l�|�hu¢gx}{ow}{g��~p�0]¶�prgxyk}«�©�~}{gj�n�wehgjp¦y«�n¹$¤10�´ .

¿
¤ y{gx}{gju¢oqi

ºt�hg­�_ehsri�y
��~lh�jsv�_ehg	µ>¶Û·�¹¾� ê |g�uwgjlho~}�ºt�hg2.z¤!ehgji�ehg�ºt�hg­�_ehsvi�y
��~lh�js¯�Ñehg­·°�©Ã¼ikg�½���uwgxlho~}Øº!�hg30 �Ç lny���~o¢�W��}{�¢y{otehowl�|�hu¢gx}{o¢}{gj�~p��¨oqiksry{s¦mno!.»g$ �svi�y{g�oq��yk}{owl�|�huwg$}{o¢}{g��~p���oqi�sry{s¦mno40!¤Wºt�hg�ehg$��gjlhehg
ehg	.z¤�y«�~p�º!�hg0ikg ß Ú5� ·JÁ�Ã��£Ú60z¤ägjlny���~o7� µ>¶¸·�¹>Á ê �!´ ¿ � ·²Á Ã��£Ú ¿ 0»´8. �9$ o~y{g0ºt�hg�y{o!ehoqi	oqisvlny{gx}�m~�~proqi­��¬¨gx}ky{oqi�ºt�hg_�joqlzyt|gjuBÃ_svlny{gx}{i�gj�xy«�~u Í�Á�ÏnÃ~Ð�ehg���o~}{u��»l���~o©m��~�jsv� �
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?@BACBD E�F g�½��~u/µ�Ý1GIH Í �huw�°���hl>��~��~o±g J¢Ô�ÍÓy{�~p>ºt�hg©�W��}{�°y{o!eho§svlny{gx}�m~�~pro]��¬�g$}ky{o
K ¤ �joqlny{gjlheho�JL¤Wy{gxu ��ikg K/L ¶MG Á�Ï�JLÐP¹>N´PO � d l	|�huwgx}{ow}kg��~p<Q7|g�o �����7���h� ehg0µ>¶¸·�¹Âºt�£�~lhehow·
���h}{o� hsru�����ikg0ehg�J�º!�£�~lheho°�W��}{��ykoteho²l	|�huwgx}{o4.²Ü ß ¤�g$ �svi�ykg�0°Ü ß ¶R0wehgx�¨gjlhehgjlheho]ehg	.�¹$¤�y«�~pºt�hg�¤Wi�g_·±Ô�G g ß ÚS� ·wÁ)JT�nÚU0Ogxlzy���~o&� µ>¶¸·�¹�ÁVQ/�nÚU. �
$ o~y«����~��~ohÝ prsvuW�X>Y µ>¶¸·�¹¾´ZQ

� ehgx¥£lhs���~��~o»gjºt�hs¦m~�~prg	��ehsv�jg$}
ºt�hg��W��}«��y{o!eho[.0Ü ß ¤�g$ �svi�ykg\00Ü ß y«�~p¨º!�hg�ikg�·ÕÔ ¶RJ×Á�0]�#J�Ä^0�¹ L_ GÎÁ3Ï�JLÐ�`~¤£gjlny���~o²µ>¶¸·�¹ØÔ ¶MQTÁV.a�bQÕÄc.�¹ �



����������	��
���

�����������������	�����! "��

a- a+a δδ

L

L+

L- ε

ε

��� �����Ñ� D E Ö g$}{sr¥£º!�hg_º!�hgVprsvuW�X�� · À ´ÒÃ ç �
� gjpv�¢ehgx¥£lhs������~o²ykgjuwoqi�ºt�hg~¤ e£�~eho .©Ü ß ¤¨ehg$mngjuwoqi­o~¬hykgx}	�hu 0»Ü ß y«�~p×º!�hg�ikg ß Ú � ·²Á ã ��Ú 0gjlny���~o � · À Á�Ã ç ��Ú . �,* �~i�� · À ÁEÃ ç ��´ � ·§Á ã � � ·wÄ ã � g�ehgjikg�½��~uwoqi�ºt�hg�gji�ykg¢�h}{oteh��yko]¥£ºt�hguwgjlho~}Ñº!�hg�.w�W��}{�²· ik��¥£�xsvgjlny{gjuwgxlzy{gO�h}W|o� hsruwo²ehg ã � ® lny{�hsryksrm��~uwgjlny{g~¤�ikg»· gji�yW|�²�h}W|o� hsruwo�ehg
ã ¤ � ·©Ä ã �tgji�y«��}£|�¢�h}W|o� hsruwowehg å g�� ·²Á ã �t¥£�j��}W|�¢�h}W|o� hsruwowehg0�jg$}{o �
	 oq�qoV� ·°Á ã � � ·©Ä ã �!¥£����}W|��h}W|o� �svuwo]ehg��xgx}{o��Øgxi�y«�~uwoqij¤×��oqsvi0gxuf�joqlhehs�����oqgji»ehgwy{o~}{l£��}�� · À ÁEÃ ç ��Ú .§ehgxikehg²ºt�hgw·�¥£ºt�hgik��¥£�jsrgjlny{gjuwgjlny{gÑ�h}W|o� hsruwo0ehg ã �B� �h}{svu¢gjsr}«�0�joqsri{�¢�»�Û�~�jgx}²|g+pvsruwsry«��}�o©�Û��y{o~}�� ·�Ä ã � ��� |�0m
|��}{sv�~iu��~lhgjs¦}«�~i�ehg+�Û�~�jgx}�sri�y{o �¾� o~}
g$ hgxu¢�£pvoh¤!ikg ê Ú�·±Ú à ¤ty{g$}{gjuwoqi�ÁÑÃ�Ú�·»Á ã ÚÞÃÑoq�7� ·»Á ã �nÚ Ã-�
pvoq�qoh¤ � ·�Ä ã �£´ � ·JÁ ã Ä å ��
 � ·§Á ã �ÙÄ å Ú è g+� ·JÁ ã � � ·wÄ ã �¨Ú è � ·§Á ã � �0� o~}ky{�~lzy{oh¤�e£�~eho.²Ü ß ¤��joqlhiksvehg$}«�~lheho�0wo°uwgjlho~}+gjlnyk}{gOoqi+l	|�huwgx}{oqi»ÃOg .

è
¤�y{gx}{gju¢oqi	ºt�hg~¤�ikg ß Ú � ·°Á ã � ÚP0z¤gjlny���~o^� · À Á�Ã ç �qÚ%. � |Ç }{gx�joquwgjlhe�|��mngjp��Û�~�jg$}��hu��»y«��¬�gjpv��¤h�joquwoOlhowg$ �gju¢�£pvo©�~lny{gx}{sro~} �d�¬£ikgx}kmng©ºt�hgOoJprsvuws¦y{g0ehg©�huw�°���hl>��~��~o§³]´Óµ>¶¸·�¹	lz�hu ��oqlny{o�JL¤�ehgx��gjlhehgw����gjl£�~iÑehoqiÑm��~pvo~}kgji

ºt�hg�µ��~i�ik�huwgÑl£�~i¼�h}{o� hsruwsve£�~ehgji�ehg[JL¤hoq�]ikg�½���¤£lz�hu �¨gjºt�hgxlhowsvlny{gx}km��~pvo¢��¬�gx}�y{o¢ehg_�jgjlnyk}{o4J �
��� D � D�� ��?@BAC�D���E ��� =+� @ ��� C �	��� D �����7���h���
F g]prsvuW�X Y µ>¶¸·�¹>´ Q��­g§pvsvuW�X Y µ>¶Û·�¹>´ZQ À ��¶MQ � �bQ À Ô]ÍØ¹$¤�gjlny���~o Q �Â´ Q À � Ç u oq��yk}«�~i¼�W�~pv�Ùm!}«�~i­i�g�o
pvsruwsrykg	g$ hsri�y{g¢¶L|g��hu l	|�huwgx}ko©}{g��~p¯¹$¤£gjpvg±|g�|�hlhsv�jo �
� ��}«�©�O�h}{oÙm~�»mng�½��¢o¢��� �gjlhehsv�jg �
!"�Ñ��� @ C ?@�AD � �
s�¹ F g_�~i­���hl>��~�oqgji	µ>¶¸·�¹�g$#�¶Û·�¹�ij��~oOy«�~svi�ºt�hg�µ>¶¸·�¹Ì´%#�¶¸·�¹�g$ h�jg$y{o¢lz�hu �¨oqlzyko4JP¤hgjlny���~ohÝ

prsvuW�X Y µ>¶¸·�¹¾´=pvsvuW�X Y #�¶¸·�¹��
ehgjikehg�ºt�hgÑg$ hsri�y«�©�hu ehoqi¼pvsvu¢sry{gji �
Ç i�y«�J�h}{o~�h}{srgje£�~ehg�lhoqi��¨gx}{uws¦y{g � i�svu¢�£prsr¥£����} � �~lzykgji�ehgw���~pr�j�hp¯��}�o±pvsruwsry{g�¤��xoquwo]lho§�h}{sruwgjs¦}{og$ �gju¢�£pvo �
� g��Û��y{o � F g�½��~u:µ>¶¸·�¹¾´[¿ · À Áb·�Á�Ã·�Á�Ã g$#�¶¸·�¹>´ ¿ ·»ÄÅÃ-�hproq�qoh¤Wµ>¶¸·�¹¾´%#�¶¸·�¹Âi�g_·)N´ÒÃ-�£gjlny���~oh¤
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prsvuW�X � µ>¶¸·�¹Ì´ pvsruW�X � #�¶¸·�¹«¤£�joquwo�½�|�¢��oqs�mngx}{s¦¥£���~eho �

svs¯¹©pvsruW�X�� ����� 	 Ã·�
 l���~o¢g$ �svi�y{g �
F g]prsvuW�X�� ����� 	 Ã· 
 g¡ hsvi�y{sviki�g~¤�gjlny���~o»�W��}«��m~�~pro~}{gjiÂehg�·]u»�hs¦y{o0u»�hsry{o��h}W|o� �svuwoqiØehgÑ�xgx}{oh¤h�0���hl>��~��~o����� 	 Ã· 
 ehg$mngx}{s¯�²ikg©���h}{o� hsvuw��}+ehg©�hu m��~pvo~}+¥� hoh¤�º!�hg©i�gx}{s¯�²o°pvsvu¢sry{g �>* �~iÑsri�y{o°l���~oJo!�jo~}k}{g �
� g²�Û��y{oh¤¾�joqlhiksvehg$}{gjlheho�·�´ ¿¶ ¿ � ÄÎÃL¹�
 ÔÎÍ�¤�¶ � Ô��
¹$¤�·�¥£����}W|�±�h}W|o� �svuwo±ehg²�jgx}ko�ikg � ��o~}
u»�hsry{oO�~}«�~lhehg ��* �~ij¤

����� 	 Ã· 
 ´ ����� 	 ¶ ¿ � ÄÅÃL¹�
¿ 
 ´ ����� 	 � 
©Ä 

¿ 
 ´��$É � ¶ � 
�¹>´N¶�Á_ÃL¹�� �

gO�����hl>��~��~oJ¥£����}£|�°oqik�xsvp¯�~lheho°gjlnyk}{g²Ã§¶�ikg � |g��W��}«¹	g²ÁÑÃ]¶¸ikg � |g°|ª u¢�W��}¡¹ � 	 oq�qoh¤�o°prsvuws¦y{g�ehg©µl���~o©�¨otehg_g$ hsri�y{sr} �B� gji�gjl�"ho�eho¢�~}W|��¥£�xo¢ehg0µ�Ý
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��� D � D�� ��?@BAC�D�� E F g_Ê^� J����	Ô§Í�¤�gjlzyj��~obpvsruW�X�� ¶�ÊÅ·OÄcJj¹¾´ÅÊ��ÌÄ J �� }koLm���Ý � g$mngjuwoqi_mng$}{sr¥£����}»º!�hg~¤��W��}«�§ykoteho±l	|�huwgx}ko�.�Ü ß ¤>g$ �svi�ykgwoq��yk}{o±l�|�huwg$}{o�0�Ü ß ¤�y«�~pºt�hg�Ý � ¶¸ÊÅ·©Ä%Jj¹ÌÁÎ¶�Ê��ØÄUJj¹���Ú .¢ikg�� ·°Á��T�£Ú60 Æ * �~ix¤�� ¶�ÊÅ·©ÄUJj¹>ÁÎ¶�Ê���Ä Jx¹��z´ � Ê � � ·²Á��a�'�pvoq�qo»¬W�~i�y«�Oy{oqu���}20Ñ´ .
� Ê � ¤£ikgÑÊ N´ ß � F gÑÊ[´ ß ¤�y{oteho!00Ü ß ikgx}�mng �

��� �����Ñ� D�� E� Ã��­pvsruW�X � ¶ å ·0Ä ê ¹Ì´ å���ã Ä ê ´ ê à �� ¿ � F g�½���µ>¶¸·�¹Ì´! ·OÄ à ikg ·)N´ Ã
¿ 
 ikg ·°´ Ã � ���~pr�j�hpvg±prsvuW�X � µ>¶¸·�¹ �

d�¬£ikgx}kmngju¢oqiwºt�hg]µ>¶�ÃL¹w´ ¿ 
¾¤�u��~iOo�m~�~pro~}wehobprsvuws¦y{g°e£�����hl>��~��~o ºt�£�~lheho�·�y{gxlhehgÕ��Ã]l���~oehgx�¨gjlhehg�eho¢m��~pvo~}�e£�¢���hl>��~��~o¢lho©��oqlny{oJÃq¤£�¨oqsvi­µ>¶¸·�¹Ì´Î·»Ä à ikg+· N´ÒÃ-�£pvoq�qohÝ

prsvuW�X � µ>¶¸·�¹>´ pvsruW�X � ¶Û·OÄ à ¹Ì´ ç�Æ
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��� D � D�� ��?@BAC�D�� E F g�pvsvuW�X�� µ>¶¸·�¹�gVpvsruW�X�� #�¶Û·�¹{¤£g$ hsri�y{gju]¤hgxlzy���~oO�W��}«�©y{o!eho������bÔ]Í¼Ý� Ã��+prsvuW�X�� _ �»µ>¶¸·�¹�Ä���#�¶¸·�¹ `­´	� pvsruW�X�� µ>¶¸·�¹�Ä��NpvsruW�X�� #�¶¸·�¹ Æ� ¿ �+prsvuW�X�� _ µ>¶¸·�¹ #�¶¸·�¹ `
´ _ pvsruW�X�� µ>¶¸·�¹ ` _ prsvuW�X�� #�¶¸·�¹ ` Æ

� ê �+prsvuW�X�� µ>¶¸·�¹#�¶¸·�¹ ´
pvsruW�X�� µ>¶¸·�¹pvsruW�X�� #�¶¸·�¹

�Wi�g�prsvuW�X�� #�¶¸·�¹(N´ ß Æ� ã �+prsvuW�X�� _ µ>¶¸·�¹ ` � ´ _ prsvuW�X�� µ>¶Û·�¹ ` � �Wi�g � Ô�
 Æ� à �+prsvuW�X��
�� µ>¶¸·�¹>´ �� pvsvuW�X�� µ>¶¸·�¹#� i�g pvsruW�X�� µ>¶¸·�¹�� ßg � |g_º!�£�~pvº!�hgx}­l£��yk��}«�~p ¤hoq�EprsvuW�X�� µ>¶¸·�¹�Ú ß g � |gÑ�hu l£��y{��}«�~pÌ|ª u¢�W��} �� ç �+prsvuW�X���� � _ µ>¶¸·�¹ `­´ � � _ pvsvuW�X�� µ>¶¸·�¹ `
� i�g pvsruW�X�� µ>¶¸·�¹ÂÜ ß Æ� â � F gVpvsvuW�X���� ¶¸·�¹¾´:pvsruW�X�� #�¶Û·�¹>´ZQ�g�g¡ hsvi�y{g 0�Ü ß y«�~p�ºt�hg � ¶¸·�¹�
 µ>¶¸·�¹ 
 #�¶¸·�¹$¤�W��}«� ß Ú � ·wÁ�� �nÚU0z¤Wgxlzy���~o3pvsruW�X�� µ>¶¸·�¹Ì´ZQ �� }koLm��~i¼lhow��� �gjlhehsv�jg �
��� � � ��� C ?@�AD � � E[F gj�q�hg_e£�O�h}{o~�¨oqiks���~��~ow�~lzy{g$}{svo~}�Ý
s�¹ F g���¶¸·�¹w|gÑ�hu��O���hl>��~��~o¢��oqprsvlhoquwsv�~p ¤�gxlzy���~ohÝ

pvsvuW�X�� ��¶¸·�¹¾´ ��¶!�t¹ Æ
svs¯¹ F g0µ>¶¸·�¹¾´ �w¶¸·�¹"�¶Û·�¹ �hu��©���hl>��~��~o©}«�~�jsvoql£�~p�¤hgjlny���~ohÝ

pvsruW�X�� µ>¶¸·�¹¾´�µ>¶!��¹#�
ikg��wÔ]È²ÉPÊ�¶Ëµ�¹ �
��� �����Ñ� D�� E
�
�~pv�j�hprg_oqi¼ikgj�q�hsvlny{gji¼pvsruwsry{gxijÝ� Ã���pvsruW�X � ¶¸·$#ÌÄ�· � Ä ¿ ·&%�Ä3· À Ä ê ·»ÄÎÃL¹ ��$ gji�y{gO���~iko'��¶¸·�¹�´ · # Ä�· � Ä ¿ · % Ä�· À Ä ê ·wÄ Ã-�
pvoq�qoh¤�pvsruW�X � ¶¸·$#ÌÄ�· � Ä ¿ ·&%�Ä3· À Ä ê ·»ÄÎÃL¹¾´[pvsruW�X � �w¶¸·�¹Ì´	�w¶�ÃL¹>´ è �� ¿ ��prsvuW�X % 	 ·�Á à· % Á â 
 � �
oquwo�pvsruW�X % ¶¸·�%
Á â ¹Ì´ ¿ ß N´ ß ¤!��otehgxuwoqi
���£pvsr����}
���h}{o~�h}{srgje£�~ehg � ê � �tgjlzyj��~oh¤

prsvuW�X %
	 ·�Á à· % Á â 
 ´

pvsruW�X % ¶¸·�Á à ¹prsvuW�X % ¶¸· % Á â ¹
´ÒÁ Ã

Ã ß Æ
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� ê �­pvsruW�X � 	 · À Á�Ã·�Á�Ã 
 �
�Âoquwo]pvsruW�X � ¶¸·�Á�ÃL¹Ì´ ß ¤ql���~o+��otehgxuwoqiÌ���£pvsv�j��}Ì�+�h}{o~�h}ksvgje£�~ehg � ê �R�zuw�~i>�Û��y{o~}«�~lhehoÑo_lz�huwgx}«�~eho~}jÝ· À Á�Ã
·�Á�Ã ´ ¶¸·�Á�ÃL¹�¶¸·0ÄÅÃL¹

·�Á�Ã ´Î·OÄÅÃq¤h�W��}«�»y{otehoO·)N´ÒÃ � 	 oq�qohÝ

prsvuW�X �
	 · À Á�Ã
·²Á�Ã 
 ´ pvsruW�X � ¶Û·OÄÎÃL¹¾´ ¿ Æ

� ã � � gxykgx}{uwsrlhg_oOm~�~pro~}­ehg���y{�~p�ºt�hg<pvsvuW�X�� À
	 ê · À Ä��Ø·»Ä��+Ä ê· À Ä�·�Á ¿ 
 g$ hsri�y«� �

$ o~y{g0º!�hg»· À Ä�·°Á ¿ ´7¶¸·¢Ä ¿ ¹�¶¸·²Á ÃL¹ �9� srmtsvehsvlheho ê · À Ä �Ø·¢Ä �_Ä ê ��o~}+·¢Ä ¿ ��o~¬hy{gjuwoqij¤
ê · À Ä �Ø·¢Ä ��Ä ê ´:¶¸·wÄ ¿ ¹�¶ ê ·¢Ä �©Á ç ¹�Ä ¶�Ã à Á ��¹ ��pvoq�qoh¤��W��}«�²ºt�hg©�Jehs¦m�srij��~oJi�g�½��§g$ h��y«�ehgxmngju¢oqi�y{g$} �O´ÒÃ à ¤hpvoq�qoh¤ ê · À Ä �Ø·0Ä��+Ä ê ´ ê ¶¸· À Ä à ·0Ä ç ¹Ì´ ê ¶¸·0Ä ¿ ¹�¶Û·»Ä ê ¹$Ý

prsvuW�X�� À
	 ê · À Ä �Ø·»Ä �+Ä ê· À Ä3·�Á ¿ 
 ´ ê prsvuW�X�� À _

·OÄ ê·�Á�Ã ` ´ÒÁÑÃ Æ

� à �­pvsruW�X � � ·OÄÅÃ�Á�Ã· �
�Âoquwo3prsvuW�X�� ·°´ ß ¤¨l���~o��¨otehgjuwoqi­���£pvsr����}	ehsr}kgxy«�~uwgjlny{g0�¢�h}ko~�h}{svgje£�~ehg � ê � � u��~i¼}«�~�xsvoql£�~pvsr���~lheho
o¢lz�huwgx}{�~eho~}�Ý 	 � ·OÄÎÃ�Á�Ã· 
 	 � ·OÄÅÃ�ÄÅÃ� ·OÄÅÃ�ÄÅÃ 
 ´ Ã

� ·OÄÅÃØÄÎÃ � 	 oq�qohÝ

pvsruW�X�� � ·OÄÅÃ�Á�Ã· ´ pvsvuW�X�� Ã
� ·OÄÅÃØÄÎÃ ´

Ã
¿ Æ

�+}£|��¥£�jowehg�µ>¶¸·�¹¾´ � ·OÄÅÃ�Á�Ã
· ¤h��gx}kyko¢e£�¢o~}{sr�qgju]Ý
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� ·²Á�Ã ��� ��}{�©���~pr�j�hp¯��}¼gji�y{g_pvsruwsry{g	�Û����j�~uwoqi­�Ou»�he£�~l>����©ehgÑm~��}{sj|��mngjsvi
·°´�� À � �£gjlny���~ohÝ
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¶ ��Á�ÃL¹�¶ � % Ä � À Ä ��ÄÎÃL¹ Æ

F g_· H Ãq¤hgjlny���~o �BH Ã-�£pvoq�qohÝ�prsvuW�X � �
� ·�Á�Ã

� ·�Á�Ã ´Òpvsru

� X �
� � Ä � % Ä � À Ä ��ÄÅÃ
� % Ä � À Ä ��ÄÅÃ ´ à

ã
�

� â �­pvsruW�X � 	 · À ����� 	 Ã· 
 
 ´ ß �
� g±�Û��y{oh¤	ÁÑÃ 
 ����� 	 Ã· 
 
CÃq¤Â�W��}«��ykoteho�· ÔÒÍ ÁÞÏ ß ÐT��pvoq�qo�Á
· À 
 · À ����� 	 Ã· 
 
 · À ¤
�W��}«��y{oteho�·�ÔbÍÎÁ Ï ß Ð � �
oquwo3pvsruW�X � · À ´ pvsruW�X � ¶�Á�· À ¹¾´ ß ��proq�qoh¤���gjpv�²�h}ko~�h}{svgje£�~ehg � â ��y{gjuwoqijÝ
prsvuW�X�� 	 · À ����� 	 Ã·�
 
 ´ ß � �+}W|��¥£�xowe£�©���hl>��~��~o�µ>¶¸·�¹¾´Î· À ����� 	 Ã·�
 ¤��¨gx}ky{o¢e£�©o~}{sr�qgju]Ý

-0.2 -0.1 0.1 0.2

0.01

-0.01

� å � F g�½���µ>¶¸·�¹
�hu��»���hl>��~��~o¢y{�~p�º!�hg�� µ>¶¸·�¹�� 
�· À �Wgxlzy���~oh¤ØpvsvuW�X�� µ>¶¸·�¹>´ ß �� g��Û��y{o �¾� gjpv�O�h}{o~�h}ksvgje£�~ehg � â ��y{gjuwoqixÝ�pvsruW�X � � µ>¶¸·�¹]�L´ ß ¤£o¢ºt�hg_svu¢�£prsv����¤ÌpvsruW�X�� µ>¶Û·�¹>´ ß �� è �+prsvuW�X�� 	 · � Á � �·�Á � 
 ´ � � � � � ¤��²ÔJÍ �
s�¹ F g � Ô�

¤�gjlzyj��~ohÝ · � Á � �·�Á � ´Å· � � � Ä��Ø· � � À Ä ÆvÆrÆvÆrÆ Ä�� � � � ¤h·)N´	� �Wehgxlho~y«�~lheho¢��o~}��¶Û·�¹¾´Î· � � � Ä��Ø· � � À Ä ÆrÆvÆvÆrÆ Ä � � � � ¤hy{gxuwoqijÝ

prsvuW�X��
	 · � Á � �
·�Á � 
 ´:pvsvuW�X�� ��¶¸·�¹¾´ ��¶!�t¹>´ � � � � � Æ

svs¯¹ F g � Ô ��g � Ú ß ¤£�Û�~�jgjlheho � ´ÒÁ¼Ê&� Ê Ô

�¤�y{gju¢oqijÝ

· � Á � �
·�Á � ´

Ã
·�� Á Ã

���·wÁ � ´ Á Ã
·�� ���

	 · � Á � �
·�Á � 
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ehg�s¯¹$Ý»pvsruW�X��

	 · � Á � �
·�Á � 
 ´ÒÁ�Ê Ã

� À � � � �
� ´ � � � � � �

svsrs�¹ F g � Ô��Ñ¤ � ´���B� � � � Ô �(� � N´ ß ��� �~�jgjlhehow·]´ ³
	Ñg �¢´8J�	L¤¨gjlny���~ow· � ´�³��wg � � ´8J
���
pvoq�qohÝ · � Á � �·�Á � ´ ³��ÑÁ)J
�

³ 	 Á)J 	 ´ ³��_Á)J
�
³0Á)J

³�Á)J
³ 	 Á)J 	 �£ehg�srs�¹$Ý

prsvuW�X��
	 · � Á�� �
·²Á�� 
 ´=pvsru� X Y

	 ³��ÑÁ)J��
³0Á)J

³0Á7J
³ 	 Á7J 	 
 ´ 	 � � 
 ���� � � ´ � � � � � Æ

HJILKOI�� 1�U�^ U��¾Q+ZB1����¾Q����OUxZ
F g�½��~u µ¢�huw�����hl>��~��~o_ehg$¥£lhsve£�	gju �hu ehoqu]|ª lhsvo­È:¶¸ºt�hgØ�¨otehgÂikgx}¾�huÒsvlny{gx}km��~pvo	oq�»�hu��­}{gx�hlhs ��~o
ehg�srlzykgx}km��~pvoqi«¹ �
: �<;>=+�
?@�AD � � E[F g�½����wÔ§ÍÞy«�~p�ºt�hgÑg$ hsri�y{gju J�Ô§ÍÞgw¶!� �#Jx¹���È²ÉPÊ�¶Ëµ�¹ �
s�¹
d l�|�hu¢gx}{o»}{g��~p Q=|g+o©prsvuws¦y{g 
�»ehsr}{gxsry«�»ehg�µ>¶Û·�¹$¤tºt�£�~lheho»·±ikg_���h}{oÙ �svu���ehg��¢��gxp¯�»ehsr}{gjs¦y«�0ikg
�W��}«�»y{oteho�.0Ü ß ¤£g$ hsri�y{g>0»Ü ß y«�~p�ºt�hg�� µ>¶¸·�¹×Á7Q/�nÚ .!¤Wikg��wÚ�·ÕÚ �+Ä 0 Æ
$ o~y«����~��~ohÝ pvsru

W�X���� µ>¶Û·�¹¾´ZQ Æ
F g�½�� �wÔ]Í�y{�~p�ºt�hg�g¡ hsvi�y{gju ��Ô§Í gw¶ ��� ��¹���È²ÉLÊb¶Ëµ�¹ �
svs¯¹>d l�|�huwg$}{oÑ}kg��~p�Q |g
o+pvsruwsry{g/
�+gxikºt�hgx}ke£�Ñehg¼µ>¶¸·�¹$¤qºt�£�~lheho	·�i�g¼���h}koÙ �svu���ehg �_�¨gjp¯�	gjikº!�hgx}{e£�
ikgÑ�W��}«�Oy{o!eho .0Ü ß ¤£g$ �svi�ykg 0�Ü ß y{�~p�ºt�hg � µ>¶¸·�¹�Á7Q>�nÚ .z¤Wikg���Á)0�Ú�·±Ú � Æ
$ o~y«����~��~ohÝ pvsvuW�X�� � µ>¶¸·�¹Ì´ZQ Æ

.

.

a
+

L
.

.

-
a

L

��� �����Ñ� D�� E

� Ã�� F g�½��¢³©´�µ>¶¸·�¹>´ !"# "$
· À ÄÎÃ ikg ·ÕÚ ¿
¿ ikg ·J´ ¿Á
· À Ä è ikg ·ÕÜ ¿

� �
�~pv�j�hprg pvsru
W�X À � µ>¶¸·�¹�g prsvu

W�X À � µ>¶¸·�¹ �
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� ��}«�]���~pr�j�hp¯��}�gji�y{gxi0pvsvu¢sry{gjiÑo~¬£ikgx}�mngjuwoqi�º!�hg¢· H ¿ � iksv�qlhs¦¥£���]ºt�hg©·3¥£���§�¨gx}ky{o±ehg ¿ ¤��W��}«�m��~pvo~}{gji0ehg�·�uw�~svo~}{gji�ºt�hg ¿ g²·%H ¿ � iksv�qlhs¦¥£���Õºt�hgw·�¥£���±��g$}ky{oÕehg ¿ ¤¾�W��}{�Õm��~pvo~}{gxi0ehg²·uwgjlho~}kgji¼º!�hg ¿ ��� ikiksru]Ý
s�¹Ópvsvu
W�X À � µ>¶¸·�¹¾´ prsvuW�X À ¶¸· À ÄÅÃL¹¾´ à �

svs¯¹ prsvuW�X À � µ>¶¸·�¹¾´ prsvuW�X À ¶�Á
· À Ä è ¹¾´ à � �	}W|��¥£�jowehg�µ�¤���gx}�y{o¢ehg ¿ Ý

2

5

� ¿ � F g�½��¢³©´�µ>¶¸·�¹>´ � � ·��
· ikg · N´ ß
Ã ikg ·J´ ß

� �
�~pv�j�hprg pvsru
W�X�� � µ>¶¸·�¹�g prsvu

W�X�� � µ>¶¸·�¹ �
$ oÙm~�~uwgxlzy{g�¤��W��}«�����~pv�j�hpv��}Ñgji�y{gjiÑpvsruwsrykgji�o~¬£ikgx}�mngjuwoqi	ºt�hg0· H ß � iksr�qlhsr¥£���²ºt�hg0·b¥£������g$}ky{o
ehg ß ¤��W��}«�0m~�~pro~}{gji�·±u��~sro~}{gjiÂº!�hg ß g	·,H ß � iksv�qlhs¦¥£���»ºt�hg	·]¥£���0��gx}�y{o©ehg ß ¤��W��}«��m��~pvo~}{gxi
·uwgjlho~}kgji¼º!�hg ß �¾� }ksvuwgjs¦}«�~uwgjlny{g~¤hgxik�x}{gxm��~uwoqi¼�©���hl>��~��~o¢e£�¢ikgj�q�hsrlzy{g_u��~lhgjs¦}«��Ý

³O´�µ>¶¸·�¹¾´! Ã ikg · � ß
ÁÑÃ ikg ·±Ú ß Æ

� ikiksru prsvu
W�X�� � µ>¶¸·�¹¾´ prsvuW�X�� Ã�´ Ã�g prsvu

W�X�� � µ>¶¸·�¹¾´ pvsruW�X�� ¶�ÁÑÃL¹�´ÒÁÑÃ �

� ê � F g�½��¢³©´�µ>¶¸·�¹>´  · À ikg ·ÕÚ�Ã
ê · ikg · ��Ã � �
�~pv�j�hprg pvsruW�X � � µ>¶¸·�¹�g prsvuW�X � � µ>¶¸·�¹ �

�
�~pv�j�hpv�~lheho±ehsr}{gxy{�~uwgjlny{gCpvsru
W�X � � µ>¶¸·�¹>´ pvsruW�X � ¶ ê ·�¹>´ ê g prsvu

W�X � � µ>¶¸·�¹¾´ pvsruW�X � · À ´ÒÃ � �	}W|��¥£�jo±ehg
µ�¤���g$}ky{owehgOÃqÝ
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� ã ��¶Ë�Âoqlzy�}«����~��~o�ehg 	 o~}{gjlny{�Ù¹$Ý $ �¢y{gjo~}ks¯�¢e£�¢}{gxp¯��y{s¦m�sve£�~ehg_gji��¨gj�js¯�~p�¤¨y{gju¢oqi­ºt�hg0o¢�joqu¢�h}{sruwgjlny{oehg��hu o~¬�½�gxy{o3|g_���hl>��~��~o¢ehg�ik�£�©mngxpvot�xsve£�~ehg~Ý

Q	¶��t¹¾´ZQ � � Ã�Á � À� À �
oqlhehg�Q � |gOo°�joqu¢�h}{sruwgjlny{o²eho§o~¬�½�gxy{oJgju }{gx��oq�hi�o§g �b|g©��mngjpvo!�jsve£�~ehgOe£�Jpr�h� ��� mngjprot�jsre£�~ehg
e£�Õpv�h��|g²ehg§���h}{o� hsru��~e£�~uwgjlny{g ê ß�� Ã ß�� Ê
	 � � � �]y{gjo~}{sv�Ve£�±}{gjpv��y{srmtsve£�~ehg�|g²�joql�"hgj�xsveho�º!�hglhgjl�"z�hu:o~¬�½�gxy{oO��o!ehg�sr}­�~p¡|gxu e£�»mngjpvo!�jsve£�~ehgÑe£�¢pr�h���£pvoq�qo���H � � Ý

prsvu� X � � Q�¶��t¹Ì´ ß Æ
® i�y{o©iksv�qlhs¦¥£���©º!�hg_�W��}«�O�hu[o~¬£ikg$}km~�~eho~}¼�W��}«�~eho¢o©o~¬�½�gxy{o¢ehgxi{���W��}{gj�jg �

 � D � ��� C E
F g�½��§µ>¶¸·�¹­�huw�²���hl>�����~o§�joqu ehoqu]|ª lhsvo�ÈBl£�~iÑ�xoqlhehs���~�oqgjiÑe£�~iÑehgx¥£lhs���~�oqgxi � Ç lny���~o pvsruW�X�� µ>¶¸·�¹¾´ZQikg_g_ikoqu¢gjlzykg_ikg_oqi­prsvuws¦y{gjiÂp¯��ykgx}«�~svi�g$ �svi�y{gxu g prsvu

W�X�� � µ>¶¸·�¹>´ pvsvu
W�X�� � µ>¶¸·�¹Ì´ZQ �� ��}«�©�O�h}{oÙm~��¤hmng�½��©ow��� �gjlhehsr�jg �

5�Q+Z��¾Q ` � � � ��Q �¾Q���^ U�S � ����� �OS�� Y S G� Y Q�\±UxZ��¾Q ��^ a�U�^ U��¾Q
F g

pvsvu
W�X�� � µ>¶¸·�¹\N´ pvsru

W�X�� � µ>¶¸·�¹#�
oq�§i�g��hu ehoqi¼prsvuws¦y{gji
p¯��y{g$}«�~svi
l���~owg$ �svi�ykg~¤hgjlny���~o�pvsruW�X�� µ>¶¸·�¹�l���~owg$ �svi�y{g �
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�����������������	�����! ��� #
��� �����Ñ� D�� E� Ã�� F g�½���Ý

³O´�µ>¶Û·�¹¾´
!"# "$

· À ÄÅÃ i�g ·ÕÚ ¿
¿ i�g ·J´ ¿Á�· À Ä è i�g ·ÕÜ ¿ Æ

�
�~pv�j�hprg±pvsvuW�X À µ>¶¸·�¹ �
� y{srpvsv�j�~lhehowo¢y{gjo~}kgju��w�~lny{gx}{sro~}�¤£¬W�~i�y«�w���~pr�j�hp¯��}	oqi¼pvsruwsry{gxi¼pv��y{gx}«�~sri­�jo~}k}kgji���oqlhehgxlzy{gxi �(� o�g$ hg��
u¢�£proTÃL¹�e£�Õ�¼|�~�qsrl£�V�~lny{gx}ksvo~}»y{gjuwoqi<pvsruW�X À � µ>¶¸·�¹¾´ à g pvsvuW�X À � µ>¶Û·�¹¾´ à �Õ� gjpvoÕy{gjo~}kgju���¤�y{gju¢oqiºt�hg±prsvuW�X À µ>¶¸·�¹Ì´ à �� ¿ � F g�½���Ý

³O´�µ>¶¸·�¹¾´ � � ·��
· ikg · N´ ß
Ã ikg ·J´ ß Æ�
�~pv�j�hprg±pvsvuW�X�� µ>¶¸·�¹ �

� y{srpvsv�j�~lheho©oOy{gjo~}{gjuw�©�~lny{gx}{sro~}�¤h¬W�~i�y«�¢�j�~pv�j�hpv��}­oqi�pvsruwsry{gxi�pv��y{gx}«�~sri
�jo~}k}{gji���oqlhehgjlny{gji �pvsru
W�X�� � µ>¶¸·�¹¾´ pvsvuW�X�� Ã­´ÒÃ°g pvsru

W�X�� � µ>¶¸·�¹¾´ pvsvuW�X�� ¶�Á_ÃL¹Ì´ÒÁ_Ã �J� gjpvo]ykgjo~}{gju���¤×y{gjuwoqi�º!�hg3prsvuW�X�� µ>¶¸·�¹l���~o¢g¡ hsvi�y{g �� ê � F g�½���Ý
³O´�µ>¶Û·�¹¾´  · À i�g ·ÕÚ�Ã

ê · i�g · ��Ã Æ�
�~pv�j�hprg±pvsvuW�X � µ>¶¸·�¹ �
� y{srpvsv�j�~lhehoÑo+y{gjo~}kgju��+�~lzykgx}{svo~}j¤~¬W�~i�y«�+���~pv�j�hpv��}ÌoqiÌprsvuws¦y{gji�pv��y{gx}«�~sri>�jo~}k}{gxi���oqlhehgjlny{gji � � o_g¡ hgju �
�£pvo � ê ��e£���¼|�~�qsvl£�	�~lny{gx}{sro~}>y{gjuwoqi�prsvuW�X � � µ>¶¸·�¹¾´ ê g=prsvu

W�X � � µ>¶¸·�¹Ì´ÒÃ � 	 oq�qoh¤×pvsvuW�X � µ>¶¸·�¹×l���~o	g$ �svi�y{g �� ã � � ���hl>��~��~o�ehgj�~}«�~�J�hlhsryW|��}ksvo�|g_ehgx¥£lhsve£�©�joquwo
� � ¶¸·�¹Ì´! ß ikg ·ÕÚ �

Ã ikg · � ���
oqlhehg �	Ô§Í � pvsvu

W�X�� � � � ¶¸·�¹¾´ ß g pvsvu
W�X � � � � ¶¸·�¹¾´ÒÃ-�hpvoq�qoh¤¾pvsruW�X�� � � ¶¸·�¹Âl���~o¢g$ �svi�y{g �� à �ÑprsvuW�X�� � � · � � �

F g��wÔ ��¤3pvsvuW�X���� � � · � � ´���Á�Ã�g pvsruW�X�� � � � · � �£´�� �hproq�qoh¤
pvsvuW�X�� � � · � ��l���~o¢g$ �svi�ykg �
F g��wÔ§Í�Á �­¤�gjlny���~o�prsvuW�X�� � � · � ��g$ �svi�ykg � ¶ � o~}­º!�hg
	L¹ �
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?@�AD � � E
s�¹ F g�½��OµÕÝW¶ � �¡Ä���¹BHfÍ � � sr� ��ikg­ºt�hg prsvuW�X ��� µ>¶¸·�¹Ì´ZQ3ºt�£�~lheho��W��}«�Ñy{oteho[.0Ü ß ¤!g$ hsri�y{g(G Ü ßy«�~p�º!�hg,� µ>¶Û·�¹�ÁVQ/�nÚ%.0ikg_·ÕÜ%G Æ
svs¯¹ F g�½��0µ±ÝW¶�Á��Z�#Jj¹�HCÍ � � sv� �Ëikg�ºt�hg pvsruW�X�� � µ>¶¸·�¹¾´ZQTºt�£�~lhehoÑ�W��}«�+ykoteho9.0Ü ß ¤zg¡ hsvi�y{g�� Ü ß
y«�~p�º!�hg,� µ>¶Û·�¹�ÁVQ/�nÚ%.0ikg_·ÕÚ�Á�� Æ
��� �����Ñ� D�� E
� Ã��fpvsvuW�X ���

Ã
· ´ ß �

� g©�Û��ykoh¤��¨oqsvi+�W��}«�°y{o!eho,.JÜ ß g$ hsri�y{g�G Ü Ã
. Ü ß ¤�y«�~p>ºt�hg©ikg»·�Ü G0¤�gjlny���~o Ã

· Ú Ã
G ÚP.²g

	
	
	
	

Ã
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Ú . �

� ¿ �fpvsvuW�X � �
Ã
· ´ ß �

� g��Û��y{oh¤��¨oqsvi
�W��}«�©y{o!eho�.�Ü ß g$ hsri�y{g
� Ü Ã
. Ü ß ¤�y«�~p�ºt�hgÑikg_·ÕÚ�Á���¤£gjlzyj��~o

	
	
	
	

Ã
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´ÒÁ Ã· Ú . �

d�¬£ikgx}kmng�º!�hgÑ·,H Ä�� svu©�£pvsv�j�»·ÕÜ ß gÑ·,H Á�� svu¢�£prsv����·ÕÚ ß �
��� D � D�� ��?@BAC�D�� E � ��}«�»y{oteho©l	|�huwgx}{o©l£��y{��}«�~p � g+�W��}«� J�Ô§Í�Á�Ï ß Ðn¤�y{gju �Ëikg~Ý

� ¹[pvsruW�X ���
J
· � ´ ß �

�
� ¹:pvsvuW�X � �
J
· � ´ ß Æ

s�¹ � gxmngjuwoqiÂ�h}{oÙm���}�ºt�hg+�W��}«�©ykoteho�.0Ü ß g$ �svi�y{g/G Ü ß y«�~p�ºt�hg 			
	

J
· � 				 Ú .»ikgÑ·±ÜUG �

� g§�Û��y{oh¤ 			
	

J
· � 				 ´ � JT�

� ·B� � Ú .Õikg �
� � JT�
� ·B� Ú �� .Õoq��i�g�½��bikg²·ÒÜ �

� � Ja�
. �Âproq�qo�¬W�~i�y«�V�joqlhiksrehgx}«��}

GÅ´ �
� � JT�
. �B� �h}{oÙm~�©ehg�svs¯¹¢|g��~l�|�~proq�n�¢�©eho©sry{gxu s¯¹ �

�+}£|��¥£�joqi
ehg�µ>¶Û·�¹¾´ Ã
· ¶��~�j�hp�¹$¤ #�¶¸·�¹>´ Ã

· À ¶¸mngx}{ehgÙ¹�g � ¶¸·�¹¾´
Ã
· # ¶¸mngx}{uwgxp "hoz¹$¤z}{gji��¨gj�xy{s¦m~�~uwgxlzy{g�Ý
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��� D � D�� ��?@BAC�D�� E F g pvsruW�X�� � µ>¶¸·�¹�g prsvuW�X�� � #�¶¸·�¹Øg$ hsri�y{gju§¤hgjlzyj��~oh¤£�W��}{�Oy{o!eho � � �TÔ]Í
Ý

� Ã��ÒpvsruW�X�� � _ �Oµ>¶¸·�¹�Ä���#�¶¸·�¹ `­´ prsvuW�X�� � #�¶¸·�¹ �

� ¿ �ÒpvsruW�X�� � _ µ>¶¸·�¹ #�¶¸·�¹ `�´ _ pvsruW�X�� � µ>¶¸·�¹ ` _ pvsvuW�X�� � #�¶Û·�¹ `��

� ê �ÒpvsruW�X�� �
µ>¶¸·�¹
#�¶¸·�¹ ´

pvsruW�X�� � µ>¶¸·�¹pvsruW�X�� � #�¶¸·�¹
�£ikg prsvuW�X�� � #�¶¸·�¹(N´ ß Æ

� i
�h}{oLm��~i­ix��~ow�~l�|�~pvoq�n�~i	
�~i�e£�~i¼�h}{o~�h}{srgje£�~ehgji�ehoqi�pvsruwsrykgji
l!�hu ��oqlny{o �
��� �����Ñ� D�� E
� Ã��×�
�~pv�x�hpvg pvsruW�X ���

	 ê· % Ä à 
 �B� �£pvsr���~lheho¢ehs¦}{gxy«�~u¢gjlzykg��»�h}{o~��oqiks���~��~ohÝ
prsvuW�X ���

	 ê· % Ä à 
 ´ pvsvuW�X ���
	 ê· % 
 Ä pvsvuW�X ��� à ´ ß Ä à ´ àzÆ

�+}£|��¥£�jowehg�µ>¶¸·�¹¾´ ê· % Ä à ºt�£�~lhehoO·,H Ä�� �

5
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oqu¢o¢���£prsv������~��~oOehsr}kgxy«�¢ehgji�y«�O�h}{o~�h}ksvgje£�~ehg�ykgjuwoqijÝ� Ã�� � ���hl>��~��~o #�¶¸·�¹>´ � W |gÑ�joqlnyÙ|ª lz�£�¢gju Í2�×proq�qoh¤hikgÑg$ hsri�y{gVpvsvuW�X�� µ>¶¸·�¹«¤£gjlzyj��~ohÝ
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��� �����Ñ� D�� E� Ã�� � ���hl>��~��~o � ¶¸·�¹Ì´I� · À Ä ¿ ·OÄÅÃ��¾|g_�hu��O���hl>��~��~ow�joqlnyÙ|ª l!�£�¢gxu y{o!eho©Í�¤���oqsvi � |g��O�joqu¢��oqi�y«�ehg�µ>¶¸·�¹>´Î· À Ä ¿ ·�Ä�ÃÑg$#�¶¸·�¹>´ � ·B�'�h�~u0¬W�~iÂ���hl>��~�oqgji¼ij��~oO�joqlzy�|ª lz�£�~i¼gju ykoteho»Í � ¶ Ö gx}{s¦¥£ºt�hg��á¹ �� ¿ � � ���hl>��~��~o � ¶¸·�¹¾´ � W�� � # W � À |gÑ�joqlzy�|ª lz�£� � ¶ Ö gx}{s¦¥£ºt�hg��á¹ �� ê � � ���hl>��~��~o � ¶¸·�¹¾´ ����� 	 · � Áb· À· À Ä ã 
 |g_�xoqlzy�|ª l!�£� � ¶ Ö gx}{sr¥£º!�hg��æ¹ �
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¿
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�Ä ç

å
�

pvoq�qoh¤hg¡ hsvi�y{g�� �­Ô ¶ ß ��ÃL¹�y«�~p�ºt�hg$#�¶ � �«¹¾´ ß ¤£svi�y{o�|g~¤ µ>¶ � �{¹Ì´ Ã
¿
�



����������	��
���

�����������������	�����! ��� "

1

0.5

d ikgx�q�hsvlny{gO�~pv�qo~}{s¦y{uwowikg$}kmng0�W��}«�°ehg$y{gx}{uwsrl£��}Ñ���h}{o� hsvuw�~e£�~uwgjlny{g��~i	}«�h|ª �jgji+ehg»�hu��wgjºt�£�������~oh¤��y{srpvsv�j�~lheho¢o¢�xo~}{oqp�|��}{srohÝ
s�¹ F g�½��]µ �joqlnyÙ|ª l!�£�°gju � � �#J � � F g¢µ>¶!�t¹Wµ>¶MJj¹�Ú ß ¤�gjlny���~oh¤�g$ hsri�y{g0��gjpro§uwgxlhoqiÑ�hu �OÔE¶!� �#Jj¹¼y«�~p
ºt�hg�µ>¶ �x¹Ì´ ß �
svs¯¹­�Âoqlhiksvehg$}{g0Ê �¼´ �+Ä J

¿
��i�g»µ>¶�Ê �¡¹Â´ ß ¤��~�#"£�~uwoqi��¢}«�~sv� � �
�~iko��joqlnyk}W|��}{sroh¤�µ>¶!�t¹Wµ>¶¸Ê �k¹­Ú ß

oq�±µ>¶¸Ê �¡¹£µ>¶RJx¹ØÚ ß �
svsrs�¹ F g»µ>¶!��¹£µ>¶�Ê �{¹�Ú ß ¤¨gxlzy���~oh¤�µ>¶¸·�¹�´ ß ykgju:ikoqpr�>��~��~o�gju � � �{Ê ��� � �Âoqlhiksvehg$}{g0Ê À ´ �+Ä3Ê �¿

�
ikg�µ>¶�Ê À ¹�´ ß ¤£�~�#"£�~uwoqi¼�O}«�~sr� � ���~iko©�joqlnyk}W|��}{sro�µ>¶!�t¹Wµ>¶¸Ê À ¹ÂÚ ß oq�Õµ>¶�Ê À ¹£µ>¶�Ê �«¹�Ú ß �
srmh¹ F g©µ>¶�Ê À ¹£µ>¶�Ê �«¹	Ú ß ¤�gxlzy���~oh¤�µ>¶Û·�¹�´ ß y{gxu ikoqpv�>��~��~o°gju � Ê À �{Ê � � ��ikg�½��JÊ % ´ Ê �>Ä3Ê À

¿
¤

ikg�µ>¶�Ê % ¹�´ ß ¤£�~�#"£�~uwoqi¼�O}«�~sr� � ���~iko©�joqlnyk}W|��}{sro�µ>¶�Ê % ¹£µ>¶�Ê À ¹
Ú ß oq�±µ>¶�Ê % ¹£µ>¶�Ê �{¹ÂÚ ß �
�Âoqlzy{srl!�£�~lheho²o~¬hy{gxuwoqi�Ê � y«�~p�º!�hg�� µ>¶ �x¹>Á3µ>¶�Ê � ¹���|g0uwgjlho~}	º!�hg»�wuwgxy«�~ehg�eho��joqu¢�h}{sruwgjlny{oehoÎ|�hp¦y{svu¢o©srlzy{g$}km~�~pro �
��� �����Ñ� D E
$ o¢g¡ hgju¢�£pro � Ã���y{gjuwoqi­µ>¶¸·�¹>´Î· % Á ã ·»Ä ¿ �
s�¹_µ>¶�ÃL¹£µ>¶ ¿ ¹ÑÚ ß �>i�g�½��]Ê ��´ ê

¿
¤×�joquwo±µ>¶¸Ê �¡¹4N´ ß gwµ>¶�Ê �{¹Wµ>¶ ¿ ¹�Ú ß ¤�gjlny���~oh¤��h}{o!�j��}«�~uwoqi_�

ikoqpr�>��~��~o¢lhowsrlzykgx}km��~pvo � Ê � � ¿ � �hikg�½��©Ê À ´ Ê ��Ä ¿
¿

´[â
ã
�

svs¯¹��Âoquwo+µ>¶�Ê À ¹9N´ ß g�µ>¶�Ê �«¹£µ>¶�Ê À ¹ÂÚ ß ¤qgxlzy���~oh¤P�h}{ot�j��}{�~uwoqi>��ikoqpr�>��~��~o	lho+svlny{gx}km��~pvo � Ê � �{Ê À � �ikg�½��©Ê % ´
Ê ��Ä�Ê À

¿
´ Ã ê

å
�

� ikiksru]¤��joqlny{svlz�£�~lheho§��o!ehgjuwoqij¤���o~}Ñg$ �gju¢�£proh¤�o~¬hykgx}�Ê � � ´ ¿ â�ãqãzàÃ ç ê å~ã
�´ Ã Ææçnâqà Ã ß è lho§srlzykgx}km��~pvo� Ã Æäçnâqà ß ã ��Ã Ææçnâqà Ã â � gÑy{�~p�º!�hg�µ>¶¸Ê � � ¹Ì´ÒÁ ß Æ ßqßqßqß è ¿ å �



� ��� �V�
�	�­�����k
 �_�¨�	�������+���²���V���­��� �����


�­������

HJI¡H 6�\§Q�� X �� X U Y Z� Ã��×�
�~pv�x�hpvg�oqi�ikgj�q�hsrlzykgji­prsvuws¦y{gji
�hi{�~lheho¢y«��¬¨gjp¯�~ixÝ
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¶¸· À Á�ÃL¹
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· À Á ¿ ·

� ¹ pvsruW�X�� �
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W�X�� � � � · � �� ç � Ö gx}{s¦¥£ºt�hg_ikg_oqi¼ikgj�q�hsrlzy{gxi­pvsruwsrykgji
g$ hsri�y{gju]Ý

�n¹¢pvsruW�X �
· % Á�Ã
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W�X�� � � � · � � �� â �×�
�~pv�x�hpvg�oqi�ikgj�q�hsrlzykgji­prsvuws¦y{gji
lho¢srl�¥£lhsry{ohÝ
�n¹ pvsruW�X ��� ¿ · % Ä à ·OÄÎÃ· � Ä à · % Ä ê

¬ ¹ prsvuW�X ��� ê · � Á ¿� · � Ä ê ·OÄ ã
�Ù¹ pvsruW�X�� �

· À Á ¿ ·»Ä ê
ê · À Ä�·OÄÅÃ

eW¹ prsvuW�X ���
·

· À Ä ê ·»ÄÎÃ
gÙ¹ pvsruW�X ���

� · À Ä Ã
ê ·OÄ ¿

�k¹ prsvuW�X�� �
� · À ÄÅÃ
ê ·OÄ ¿

�z¹ pvsruW�X ���
� ·OÄ �� ·
· À Ä ê

"W¹ prsvuW�X ��� ¶¸·�Á � · À ÄÎÃL¹
s�¹ pvsruW�X�� � �

� ·
· À Ä ê

½k¹ prsvuW�X ���
�� · % Ä ¿ ·�Á�Ã� · À Ä3·OÄÅÃ



� ��� �V�
�	�­�����k
 �_�¨�	�������+���²���V���­��� �����


�­������
� ¹ prsvuW�X ��� ¶ � ·»ÄÎÃ¼Á � ·OÄ ê ¹ p¯¹ pvsvuW�X ���

· # ÄÎÃ
· � ÄÎÃ

u²¹ prsvuW�X ���
· % Ä�·»ÄÅÃ

�� ·��ØÄ Ã lW¹ prsvuW�X ���
� · � Ä ¿· %

oz¹ pvsruW�X ���
� · À
· % Ä à

� ¹ prsvuW�X ���
� ·�Á�Ã
� · À Á�Ã

ºh¹ prsvuW�X ��� ¿ · À Á�·OÄ ê· % ÄÎÃ }«¹ prsvuW�X ��� �

· À Ä å· À Ä ·
i«¹ pvsruW�X ��� ã ·· À Á ã ·OÄ ê

y«¹ prsvuW�X ��� ê · � Ä3·»ÄÎÃ· � Á à
�W¹ pvsvuW�X � �

· # Ä3· � ÄÅÃ
· � Ä3· % ÄÅÃ mh¹ pvsvuW�X � �

· � ÄÅÃ
·���Ä�· � Ä3· � ÄÅÃ

�
¹ prsvuW�X ��� ¿ ·OÄÅÃqÃ� · À ÄÅÃ  £¹ pvsvuW�X � � ç Á â ·¶ ¿ ·0Ä ê ¹ �� å �×�
�~pv�x�hpvg�oqi�ikgj�q�hsrlzykgji­prsvuws¦y{gji
svl�¥£lhs¦y{oqijÝ

�n¹ pvsruW�X ���
· % Ä ê ·OÄÎÃ
¿ · À Ä3·OÄÎÃ

¬ ¹ÓpvsvuW�X À �
· À Ä ê ·· À Á ã

�Ù¹ÓprsvuW�X � �
· % Á�Ã

· À Á ¿ ·OÄÎÃ
eW¹ prsvuW�X ��� ¶ à Á ã ·OÄ3· À Á�·�#�¹

gÙ¹ pvsruW�X�� � à · % Á ç ·OÄÅÃ
ç · À Ä�·OÄÅÃ

�k¹ pvsvuW�X ��� � � ·
�z¹Óprsvu
W�X % � à

ê Á�·
"W¹Ópvsvu
W�X�� � ¿ ·OÄÎÃ·

s�¹ pvsvu
W�X � � ¿

·OÄ ê· À Á�Ã ½k¹=prsvu
W�X � � ¿

·»Ä ê· À Á�Ã
� ¹ pvsvu
W�X % �

· À Á ê ·· À Á ç ·»Ä è
p¯¹Óprsvu
W�X À �

· À Á ã· À Á ã ·»Ä ã
u²¹NpvsvuW�X�� � ����� ¶¸·�¹· % Á�· À lW¹ÓpvsvuW�X�� � � � ¶¸·�¹·
oz¹¢pvsruW�X � � � ¶�� ·B� ¹ � ¹wprsvuW�X�� � #�¶¸·�¹· %
ºh¹fpvsru
W�X �

�
� � #�¶Û·�¹ � }«¹¢pvsvuW�X�� � ·B�· % ����� ¶¸·�¹

i«¹ pvsvu
W�X �

�
�

· À
ã Á è · À

� y«¹Ópvsru
W�X�� � � ·�Á Ã

� ·
�W¹Óprsvu
W�X � �

·�Á�Ã
� ·�Á�Ã � mh¹<prsvu

W�X � 
 �
Ã

à ·wÁ ê� è � F g�µ>¶¸·�¹Ì´ ê ·wÁ à g #�¶¸·�¹>´ ·
¿
Á ¿
ê
¤£���~pr�j�hpvg�Ý



����������	��
���

�����������������	�����! � ���
�n¹¢pvsruW�X � ¶Ëµ©Ä #£¹j¶Û·�¹ ¬ ¹wprsvuW�X � ¶ #�Á�µ�¹j¶¸·�¹
�Ù¹¢pvsruW�X � ¶ #
µ�¹x¶¸·�¹ eW¹wprsvuW�X � _

µ
# ` ¶¸·�¹

gÙ¹¢pvsruW�X � _
#
µ ` ¶Û·�¹ �k¹wpvsvuW�X � ¶ µÑµ�¹x¶¸·�¹

�z¹¢pvsruW�X À ¶Ëµ � #h¹j¶¸·�¹ "W¹wprsvuW�X À ¶ # � µ�¹j¶Û·�¹
s�¹/prsvu
W�X�� �

�

¶Ëµ � # � µ�¹x¶¸·�¹ ½k¹wprsvuW�X À � � ¶�� µ>¶¸·�¹�� ¹
� ¹�prsvu
W�X
��
�xÉ � 	 #�¶¸·�¹µ>¶Û·�¹ 
 p¯¹¢pvsruW�X � · ����� 	 Ã

#�¶Û·�¹ 

u²¹©prsvuW�X�� · � # 	 Ã

#�¶¸·�¹ 
 lW¹wprsvuW�X�� ·��xÉ � # 	 Ã
#�¶¸·�¹ 
� Ã ß �×�
�~pv�x�hpvgÑoqi­ikgj�q�hsrlzykgji­prsvuws¦y{gjijÝ

�n¹¢pvsruW�X � ����� ¶ ê ·�¹· ¬ ¹wprsvuW�X�� · À����� ¶¸·�¹
�Ù¹¢pvsruW�X�� � #�¶ ê ·�¹����� ¶ ã ·�¹ eW¹�pvsvuW�X �

�

Ã¼Á ����� ¶¸·�¹
¿ ·�Á 


gÙ¹§pvsruW�X��
����� ¶Û·�¹·�Á 
 �k¹ pvsvuW�X ��� · ����� ¶ Ã· ¹

�z¹¢pvsruW�X � ·�Á � #�¶¸·�¹·OÄ � #�¶¸·�¹ "W¹ prsvuW�X ��� ¶�ÃØÄ ¿· ¹ W � �
s�¹¢prsvuW�X�� _ Ã�Ä Ã

¿ ·
` W ½k¹wprsvuW�X�� ¶�ÃØÄ ¿ ·�¹ ��

� ¹¢prsvuW�X�� � À W Á�Ã· p¯¹¢pvsruW�X � � W�� Á�Ã·
u²¹©prsvuW�X�� à W Á�Ã· lW¹wprsvuW�X�� ê W Á�Ã· À
oz¹¢pvsruW�X � � � W Á � Y W����� ¶!�n·�¹�Á ����� ¶RJ«·�¹ ��� � J	N´ ß �
� ¹¢pvsruW�X � ·��$É � À ¶¸·�¹ º�¹¢pvsruW�X � � # À ¶¸·�¹

· À ��� �~¶¸·�¹
}¡¹ pvsruW�X ��� ¶�Ã¼Á ã· ¹ W � � i{¹ prsvuW�X�� � ¶�Ã�Á

Ã
· ¹ W

� ÃqÃ��×�
�~pv�x�hpvgVpvsvuW�X�� µ>¶¸·�¹�Á µ>¶!�t¹·�Á�� g©pvsvu
� X�� µ>¶ ��Ä���¹�Á�µ>¶!�t¹� ¤£ikg~Ý

�n¹¼µ>¶Û·�¹>´Å· À � �»´ ¿ ¬ ¹¼µ>¶¸·�¹>´E· À ÄÅÃ-� �O´ ¿
�Ù¹�µ>¶¸·�¹¾´ ê · À Áb·<� �O´ ß eW¹¼µ>¶¸·�¹>´5� ·�� À � �»´ ¿



� ��� �V�
�	�­�����k
 �_�¨�	�������+���²���V���­��� �����


�­������
gÙ¹�µ>¶¸·�¹¾´ � ·�� �O´ÒÃ �k¹­µ>¶¸·�¹>´Î·O¶�Ã�Á�·�¹ � �©´ÒÃ
�z¹¼µ>¶Û·�¹>´��xÉ � ¶Û·�¹ � �»´ 
 "W¹¼µ>¶¸·�¹>´Ó¶Û·wÁ ê ¹ À � �»´ÒÃ
s�¹�µ>¶¸·�¹>´ � � ¶¸·�¹ � �»´ÒÃ ½k¹¼µ>¶¸·�¹>´ � À W � �O´ ß� Ã ¿ � F g�� µ>¶¸·�¹�Á µ>¶�³�¹�� 
 � ·�ÁT³<� À ¤h�W��}«�©y{o!ehoO·<�£³�Ô§Í�¤�mng$}{sr¥£º!�hg�ºt�hg�Ý©prsvuW�X�� µ>¶¸·�¹�ÁTµ>¶!��¹·�Á � ´ ß �

� Ã ê � Ö gx}{s¦¥£ºt�hgÑºt�hg pvsruW�X ��� ¶
� ·OÄ � ·�Á � ·�Á � ·�¹¾´ÒÃ Æ� Ã ã � $ o§�h}ko~¬£pvgju�� � à Ã��Ìeho±������|ª yk�hpvo ®k® ¤���oqs�mtsvi�yko§ºt�hg¢o]�j�hi�y{o]�W��}{�J}{gjuwoÙmngx}_·�� ehg¢}{gjij|ª eh�hoqi

yW|o� �sv�joqi
lz�hu ��y{gx}�}{o�|gÑe£�~eho©�¨o~} ��¶¸·�¹¾´ ß Æäå ·Ã ßqß Áb· ¤ ß Ú�·ÕÚ�Ã ßqß �
�n¹����~pr�j�hpvg prsvu

W�X � � � � ��¶¸·�¹ �¬ ¹ ® lny{gx}��h}{gxy{g�oO}{gjik�hp¦y«�~eho¢o~¬hyksveho �� Ã à � F ����oql�"£�»ºt�hg ¿ ßqßqß }{gj�~sviÂij��~o0srlzmngji�y{svehoqi����hu���y«�P h��ehgØ½���}{oqi
�~l!�£�~p¨ehg ç � g	oqi×½���}{oqi
ij��~o
�����£s¦y«�~pvsr���~ehoqi¼�xoqlzy{srl!�£�~u¢gjlzykg �
�n¹ � �£�~p+|g_o©i{�~pveho¢�~o©¥£l£�~p�ehg¢Ã ß �~lhoqi 	 Ç ehg à ß �~lhoqi 	¬ ¹ � �£�~lzyko�ehsvl�"hgjs¦}{o�ehgxmngx}{sv�wikgx}+srlzmngji�y{sveho "ho�½�g0�w�huw�©y«�P £�©�~l!�£�~p×ehg â � �j���£sry«�~prsv���~ehoqi¼�joql �
y{srl!�£�~uwgxlzy{g�¤Wehg_uwoteho©�©i�g_yk}«�~lhi���o~}{u���}�¤he£�~º!�hs×� ¿ ß �~lhoqij¤£gju ¿ ßqßqßqß }{g��~svi 	� Ã ç � � ��}«�~lzykg°�huw�]gx�£svehgju¢s¯�]ehg²ehgjlh�q�hg~¤ÌoÕl	|�huwgx}{o±ehg���gxikikon�~i»ºt�hg²�~eho!gj�jgx}«�~u§¤>l!�huC�jg$}ky{o
¬W�~sr}�}{oh¤W���¼|oqi �Âehsv�~i°|gÑe£�~eho¢��o~} Q	¶ �k¹¾´ Ã ßqßqßqßqß

Ã�Ä Ã èqè ßqß � � ��� � � ��n¹ � g$y{gx}{uwsrlhg��Oºt�£�~lny{sve£�~ehgÑu�|�P �svu��0ehgÑsvlhehsrm�|ª eh�hoqi­��y{svlh�qsrehoqi��¨gjp¯�Oehotgjl>���� �
¬ ¹ Ç i�¬¨ot�jg_o¢�~}W|��¥£�jo©ehg Q �� Ã â � Ç i�¬�o!�jg�o©�~}W|��¥£�jo©e£�~i­ikgj�q�hsrlzykgji­���hl>��~�oqgxijÝ

�n¹
³O´ Ã
¶¸·OÄ ÃL¹�¶Û· % Á�ÃL¹ ¬ ¹
³O´ ·

¶Û·OÄÎÃL¹�¶¸· % Á�ÃL¹
�Ù¹Â³O´ Ã

¶¸·wÁ�ÃL¹�¶Û· % ÄÎÃL¹ eW¹
³O´ ·
¶Û·�Á�ÃL¹�¶¸· % ÄÅÃL¹

gÙ¹Â³O´ Ã
¶¸·wÁ ê ¹�¶Û·»Ä ¿ ¹�¶¸· À ÄÅÃL¹

�k¹�³O´ ·�À
¶¸·�Á ê ¹�¶¸·0Ä ¿ ¹�¶¸· À Á�ÃL¹� Ã å � � i�g��©�xoqlzy{srl!�hsre£�~ehg�e£�¢���hl>�����~o¢�W��}«�©�j�~pv�j�hpv��}­oqi¼ikgj�q�hsvlny{gji¼pvsruwsry{gxijÝ

�n¹JpvsruW�X � �$É � ¶¸·OÄ ����� ¶¸·�¹�¹ ¬ ¹wprsvuW�X��
ÃØÄ � ·
� ·OÄÎÃ

�Ù¹3prsvuW�X �
�
� ���� �

� �	� eW¹wprsvuW�X �
Ã

� � � � #�¶¸·�¹
gÙ¹¢pvsruW�X�� ����� ¶Û· À Ä ����� ¶ �xÉ � ¶¸·�¹k¹k¹· À ÄÎÃ �k¹wpvsvuW�X�� � � 	 �xÉ � À ¶Û·�¹�ÄÎÃ� ¿ ¶Û· À ÄÎÃL¹ 




����������	��
���

�����������������	�����! � � #
� Ã è � Ö gx}{s¦¥£ºt�hgÑikg��~i�ikgj�q�hsrlzykgji����hl>��~�oqgji­ij��~o¢�joqlnyÙ|ª l!�£�~ijÝ��¹ µ>¶Û·�¹>´	� � # ����� � ¶ ¿ ·�¹ Jj¹ µ>¶¸·�¹¾´��xÉ � ¶ ¿ ·�¹�j¹ µ>¶¸·�¹¾´ ·

· � Ä Ã �!¹ µ>¶¸·�¹¾´I� ����� ¶¸·�¹��
� ¹ µ>¶¸·�¹¾´ ��� �~¶Û· À ÄÅÃL¹ µ�¹ µ>¶¸·�¹¾´�� #�¶¸· À ÄÎÃL¹
#£¹ µ>¶¸·�¹Ì´! ¿ · i�g · 
�Ã

Ã i�g ·±Ü�Ã

� ¹ µ>¶¸·�¹¾´
!# $ · À Á ã·�Á ¿

ikg · N´ ¿
ã ikg ·J´ ¿Ç i�¬�ot�xg�oqi��~}W|��¥£�joqi��jo~}k}{gji���oqlhehgjlny{gji �� ¿ ß � F g�½���µ>¶¸·�¹Ì´Î· % Ä�· �¾Ö gx}{sr¥£º!�hg_º!�hg~Ý��¹ � µ>¶¸·�¹×Á�µ>¶ ¿ ¹�� 
 ¿ ß � ·¢Á ¿ �zikg ß 
�· 
 ê Jj¹ µ�|g_�joqlzy�|ª lz�£�¢gju ¿ �� ¿ Ã�� � gxy{gx}kuwsvlhgJobm~�~pro~}wehg�QÓ�W��}«�bºt�hg§�~iwikgj�q�hsrlzy{gxi����hl>��~�oqgji²ikg�½��~u �xoqlzy�|ª l!�£�~i¢lhoqiw��oqlny{oqie£�~ehoqijÝ

��¹ ³O´�µ>¶¸·�¹Ì´
!# $ · À Á�·· i�g ·)N´ ß
Q i�g ·°´ ß

¤£lho¢�¨oqlzy{oO·°´ ß �

Jj¹ ³O´�µ>¶¸·�¹Ì´
!# $ · À Á è·�Á ê

ikg · N´ ê
Q ikg ·J´ ê

¤Wlho©��oqlny{o©·°´ ê �

�j¹ ³©´�µ>¶¸·�¹>´! ·©Ä ¿ Q ikg · ��ÁÑÃ
Q À ikg ·ÕÚ�ÁÑÃ ¤£lho¢��oqlny{oO·J´ÒÁ_Ã �

�!¹ ³O´�µ>¶¸·�¹¾´! ã ê W ikg ·±Ú ß
¿ QVÄ�· ikg · � ß ¤£lho¢�¨oqlzyko©·°´ ß �

� ¹ ³O´�µ>¶¸·�¹¾´ � � W Á�Ã· ikg ·)N´ ß
Q ikg ·°´ ß ¤Wlho©��oqlny{o©·J´ ß �

µ�¹ ³O´�µ>¶Û·�¹¾´  ã Á�·OÄ3· % ikg 
�Ã
è ÁVQw· À ikg ·ÕÜ�Ã ¤£lho©�¨oqlzy{oO·J´ ß �

� ¿q¿ � Ö gx}{s¦¥£ºt�hgÑikg��~i�ikgj�q�hsrlzykgji����hl>��~�oqgji­ij��~o¢�joqlnyÙ|ª l!�£�~i �
��¹ ³O´�µ>¶¸·�¹Ì´ � ����� ¶¸·�¹· · N´ ß

ß ·J´ ß

Jj¹ ³O´�µ>¶¸·�¹Ì´
!""# ""$
� · À Á à ·»Ä ç �· À Á à ·»Ä ç

·)N´ ¿ � êÃ ·°´ ¿
è ·°´ ê



� � � �V�
�	�­�����k
 �_�¨�	�������+���²���V���­��� �����


�­������

�j¹ ³©´�µ>¶¸·�¹>´ � Ã¼Áb·
Ã�Á�· % ·)N´ÒÃ
Ã ·°´ÒÃ

�!¹ ³O´�µ>¶¸·�¹¾´
!""# ""$
Ã�Áb· À ·±ÚÞÁ_Ã
� � ¶ ¿ Áb·�Àx¹ Á_Ã�
�· 
�Ã
� ·�Á�Ã
·OÄÎÃ ·±ÜÞÃ

� ¹ ³O´�µ>¶¸·�¹¾´
!""# ""$
Ã
à
¶ ¿ · À Ä ê ¹ · 
�Ã

ç Á à · ÃÑÚ�·±Ú ê·�Á ê · � ê
µ�¹ ³O´�µ>¶Û·�¹¾´ � ��� � W�� Á�Ã� ��� � W�� ÄÅÃ
#h¹ ³©´�µ>¶¸·�¹>´

!# $ � � ·OÄ ê � � ·ÕÚ ß
¶¸·OÄÅÃL¹ % Á�Ã

· ·ÕÜ ß
� ¿~ê � � gxykgx}{uwsrlhg_gju ºt�hg+��oqlny{oqi­�~i¼ikgx�q�hsvlny{gji­���hl>����oqgji�ij��~ow�xoqlzy�|ª l!�£�~ixÝ

�n¹¼µ>¶Û·�¹>´ � � � � # 	 �xÉ � ¶Û·�¹�Ä ����� ¶Û·�¹· � Ä�· À ÄÅÃ 
 ¬ ¹¼µ>¶¸·�¹>´��$É � ¶ � � ¶ · � Ä ã· À ¹k¹
�Ù¹�µ>¶¸·�¹¾´ · # Ä�· � Áb· À ÄÎÃ��� �~¶¸· À ÄÅÃL¹ eW¹¼µ>¶¸·�¹>´ ����� À ¶¸· À ¹�Ä � � ¶¸· À ÄÅÃL¹· À � � � � #�¶Û·�¹
gÙ¹�µ>¶¸·�¹¾´ � W�� Ä ����� � � W�� Ä ¿¶¸· À Ä ç ¹j¶ � W ÄÅÃL¹ �k¹­µ>¶¸·�¹>´ �xÉ � ¶ � � · � �Û¹� � · � �� ¿ ã � Ö gx}{s¦¥£ºt�hgÑikg��~i�ikgj�q�hsrlzykgji�gjº!�£����~�oqgji��~ehu¢sry{gju§¤t��gjpro¢uwgxlhoqij¤h�hu��O}{�~sv�+}{g��~p Ý�n¹Â· % Ä�· À Á ã ·wÁ�Ã à ´ ß ¬ ¹ �xÉ � ¶¸·�¹�Áb·J´ ß
�Ù¹ ����� ¶¸·�¹�Á�·OÄÅÃ	´ ß eW¹ ¿ W Ä3· À ´ ß
gÙ¹�· # Áb· % Ä3· À ´ ß �k¹
· � Ä3· # ÄÎÃ	´ ß

� ¿ à � F g�½��²µ>¶Û·�¹Ì´ Ã­Áb· ����� 	 Ã· 
 ¤£· N´ ß � �
oquwo©gjik�joqp "hgx}	oOm~�~pro~}�ehg0µ>¶ ß ¹$¤h�W��}«�¢ºt�hg��¢���hl>��~��~o
µVi�g�½��¢�joqlnyÙ|ª lz�£�¢gju7·J´ ß 	
� ¿ ç � F gjlhehoTµ>¶¸·�¹©´ � � � � # 	 Ã

·�Á ¿ 
 ¤�·5N´ ¿ ¤¢|g°�¨oqiki�|ª mngjp¼gxik�joqp "hg$}wo�m��~pvo~}©ehg±µ>¶ ¿ ¹�y«�~pÂº!�hg]����hl>��~��~o²µÕikg�½��¢�xoqlzy�|ª l!�£�©gju ·²´ ¿ 	� ¿ â � � gxykgx}{uwsrlhg�µ>¶ ß ¹�ehg_uwotehoOºt�hg_�~i­ikgx�q�hsvlny{gji­���hl>����oqgji�ikg�½��~u �joqlnyÙ|ª lz�£�~i�gju7·J´ ß Ý
�n¹�µ>¶¸·�¹>´ Ã�Á �xÉ � ¶¸·�¹· À � ¬ ¹�µ>¶¸·�¹¾´Î· � � ¶¸·0ÄÎÃL¹�Áb· � � ¶Û·wÁ�ÃL¹ �



����������	��
���

�����������������	�����! � � �
�Ù¹�µ>¶¸·�¹Ì´Î· �xÉ � #�¶¸·�¹ �
� ¿ å � � ���hl>��~��~owiksrl£�~p�ehg_·Þ|g_ehg$¥£lhsve£�©�¨o~}�Ý � # � ¶¸·�¹>´ !"# "$

Ã ikg ·ÕÜ ß
ß ikg ·J´ ß
ÁÑÃ ikg ·ÕÚ ß ÆÖ gx}{sr¥£º!�hg_i�g0µ>¶¸·�¹¾´ � # � ¶¸·�¹Øg #�¶¸·�¹Ì´Î· � # � ¶¸·�¹Øij��~o¢���hl>��~�oqgxi��joqlnyÙ|ª lz�£�~i �� ¿ è � � �g_�hu g¡ hgju¢�£pro¢ehgÑeh�£�~i­���hl>��~�oqgxi�ehgjik�joqlnyÙ|ª l!�£�~i	�j�P½��©ikoqu��»ikg�½��¢�joqlnyÙ|ª l!�£� �� ê ß � Ö gx}{s¦¥£ºt�hgÑºt�hg��©gjº!�£����~��~o©·J´�� #�¶¸·�¹�ykgju[�huw�Osrl�¥£lhsve£�~ehg�ehgÑ}«�h|ª �xgji¼}{gj�~svi �

� ê Ã�� F g�½��bµ>¶¸·�¹©´ · %
ã
Á ����� ¶ 
	·�¹�Ä ê �7� ���hl>��~��~o µ���y{srlh�qgJoÕm~�~pro~} â

ê
lho�svlny{gx}km��~pvo � Á ¿ � ¿ � 	

� �hi�y{s¦¥£ºt�hg�i��£�©}{gji��¨oqi�y«� �� ên¿ � � u��²gjik��g$}«�]ot���°ehg©}«�~sro��7gji�yW|�§����}k}kgj�n�~e£�§�joqu<�hu��J�hlhsre£�~ehg¢ehgwgxpvgxyk}ksv�jsre£�~ehg¢gji�y£|��y{sv��� �� svlny{gjlhiksre£�~ehg_ehg+�hu7���~u©��o»gjp¡|g$yk}{sv�xo��°¶Û·�¹�lz�hu7��oqlny{o � pvo!���~pvsr���~ehoO��·±�hlhsve£�~ehgji�eho»�jgjlnyk}{o
e£�©gxik��gx}«�3|gÑehgxy{gx}kuwsvl£�~e£�»��gjpv�©���hl>��~��~ohÝ

�°¶¸·�¹>´
!""# ""$
ß ikg ß Ú�·ÕÚ��Ã
ê · À

ikg ·J´��
· � À i�g ·±Ü�� Æ

Ö gx}{sr¥£º!�hg_i�g��©���hl>�����~o�� ´��°¶Û·�¹©|g��xoqlzy�|ª l!�£� � Ç i�¬¨ot�jgÑo¢�~}£|��¥£�jo¢ehg	� �� êqê � � ���hl>�����~o§ehg � g���m�svi�svehgT|g»��y{svprsv���~e£��lho°gji�y{�heho°ehg©�xsr}{�j�hs¦y{oqi	gjp¡|gxyk}{sr�joqi	�W��}«�²}kgx�h}{gjikgxlzy«��}_o
ik��}{�qsruwgjlny{o�ehg°�jo~}k}kgjlzykg§gjp¡|gxyk}{sr����oq�3ehg°mnoqp¦y«�~�qgju]¤¾ºt�£�~lheho��hu����#"£��mng |g°svlhi�y{�~lzy«�~lhgj�~uwgjlny{g
pvsr�n�~e£�Og�¤
|gÑehgx¥£lhsve£�O��o~}�Ý


 ¶ ��¹¾´  ß ikg �ÂÚ ß
Ã ikg � � ß

�n¹ � srik�j��y«�����joqlnyÙ|ª l!�hsre£�~ehgTehg�µ>¶ ��¹�´ 
 ¶ � À Ä ÃL¹°gbehg #�¶ ��¹�´ 
 ¶ ����� ¶ 
 ��¹k¹ � Ç i�¬�ot�xgboqi}{gji���gj�xyksrmnoqi­�~}£|��¥£�joqi¼gxu � Á à � à � �
¬ ¹ � ���hl>�����~o��w¶ ��¹�´ � � 
 ¶ �k¹_¶ �+Ü ß ¹�|g_�#"£�~u��~e£�¢}«�~u¢�W�Og�}{gx�h}{gxikgjlny«��ow�x}{gji��jsvuwgxlzy{o��~}{�~eh�£�~pl£�¢mnoqpry{�~�qgju[oq�Õ�jo~}�}{gjlny{g0l!�hu:�jsr}{�x�hsry{o�gjp¡|gxyk}{sr�jo �2� srik�j��y«�²�w�joqlny{srl!�hsre£�~ehg0ehg�� g�gxi�¬�o!�jg0ikgj�
�~}W|��¥£�joO�W��}«� ��´ÒÃ-� ¿ � ê �
�Ù¹ Ö g$}{sr¥£º!�hg_º!�hg � � ¶ ��¹�´ 
 ¶ �×Á �j¹$¤hmng�½��»�¼|�~�qsvl£� � èqç � �
eW¹ F g � ¶ ��¹�´! µ>¶ ��¹ ikg ß 
 �ÂÚ �

#�¶ ��¹ ikg � � � ¤hmngx}{sr¥£º!�hg_º!�hg � ¶ ��¹¾´N¶�Ã¼Á � � ¶ ��¹k¹£µ>¶ ��¹�Ä � � ¶ ��¹ #�¶ ��¹ �� ê ã � � �~�jgxpvgx}«�������~o�ehgxm�sreho+�­�~}«��m�sre£�~ehg�
�m���}{sv�­�joqu �­�~pry{s¦y{�hehgØgju }{gjpv����~��~o 
��ik���¨gx}{��|ª �xsvg�y{gx}�}{gji�y{g �

C|g_���hl>��~��~o¢ehg �J¶ �©ehsri�y
��~lh�jsv�¢�~o©�jgjlnyk}{owe£�»y{gx}k}«�n¹Âg~¤�|g�e£�~e£�»��o~}�Ý



� � � �V�
�	�­�����k
 �_�¨�	�������+���²���V���­��� �����


�­������


w¶ �q¹¾´
!"# "$
# � �

� % ikg �»Ú��
# �
� À ikg � ��� �

oqlhehg �<|g­o»}{�~svo0e£��y{gx}�}«��¤ � ��uw�~iki{��e£��y{gx}k}{�»g #����joqlhi�y«�~lzykgÑ�~}{�Ùmtsry«�~�jsroql£�~p � 
<|g	�joqlzy�|ª lz�£� 	Ç i�¬�ot�xg�o¢�~}£|��¥£�jo¢ehg 
 �� ê à � F g�½���µÕÝ � ß ��Ã���Á H � ß ��Ã����joqlnyÙ|ª lz�£� ��Ö gx}{s¦¥£ºt�hgÑºt�hg�g¡ hsvi�y{gÑ· � Ô � ß ��Ã���y«�~p�º!�hg�µ>¶Û· � ¹Ì´Î· � �� ê ç � F g�½��~uBµ � #VÝ � � �#J �¾Á H ÍN�joqlnyÙ|ª lz�£�~i+y«�~svi	º!�hg¢µ>¶ ��¹�Ú #�¶!�t¹¼g©µ>¶RJj¹�Ü #�¶RJx¹ �	Ö g$}{sr¥£º!�hgOº!�hgg$ �svi�y{g+· � Ô � � �#J ��y«�~p�ºt�hg�µ>¶¸· � ¹�´%#�¶¸· � ¹ �



����������	��
���

�����������������	�����! "$#&%

' ( ) *+-, . /10 +32

4 57698�:<;=4>;

8@?BADCFEHGJILKMONP E

Q	RTSVUWRYX[Z]\�^_ Ua`cbedfRTSVUaZ]g�RTbhRTXTRjiaRjkldmSnZfocdqpXsrZsdutcRYtcRviawhx]ZstyZftcRz`ck{Z}|~`co@pXsrZsdc� � tcRjiawhx]ZstyZ�RTo��
x�dmbhx�R�Zzx]Z]iaweZ�pXsrZsdYdm`LZYkO`ctyZso@pX[ZYocdYXTdmkB\�dsiWU�ZsklRTo�UadztcR�x�^Z]iawedmS�|~RTo��dmklRjocdmST����ocweXjw�ZsbekBRTo�UWR
Z]\ciaRTSVRTo�UaZ]iaRTkldmS�Z�tcRj�yocwVpX]rZsdJtcR{iaRjU�Z�U�Zsoc�mRjo�UaR�Zsd��si�^Z]�yXTd�tcR�`ck{Z�|~`co@pXsrZsdc���@dmSVUaRjiawhdsiaklRTo�UaRs�
tcRj�yocw�iaRTkldmS3|~`co@pXsrdmRTS�tcRjiWwhx
^Z]x�RjweS�R�tcRjiaw�xsZstyZBtcR�`ck{Z�|~`co@pX]rZsdlo!`ck�\�dmo�Uadc�ytyZsoctcd��RToc|�ZsSWR�Zsd�SWRT`
SWwh�mocwh�yX[Zstcdl�mRjdmk�^RjUWiawhXTdc�@�	d��yoyZsb�tcdlXTZ]\�^_ Ua`cbhdBSWRjiTrZsdB|~RTw�U�ZsS�tcw�x�RjiaSaZsS3Z]\ybewhX[Z�pXsrdmRTST�
�� ¢¡ 69£�A P ¤¥P ?�¦�£�?lAD£

§ R�¨VZª©¬«c­9®°¯ ±²`ck{Zl|~`co@pXsrZsd�tcRj�yocwhtyZ�o�`ck³tcdmk�^_ ocwed{­µ´�`cR¶\�d�tcR�SWRji·`ck³who�UWRjiWx]Zsbed�Z]g�RviWUad
dm`¸`ck{ZªiWRT`cocw¹rZsd�tcRlwho�UWRjiWx]ZsbedmS�Z]g�RjiWUadmST��dm`ºZsweoctyZ»��­¼U�Zsb½´�`cR�\�Z]i�ZHUad�tcdHweo�UaRjiWx]Zsbed�Z]g�RjiWUad�¾
´�`cR·XTdmo�UaRToc¿yZBÀ�Á]�ySWR�UWRToc¿yZ»«Â¾�Ã¬Ä�­Å®¥Æ[À�ÁÈÇÈÉ	ÊËÍÌ �
Î dmocSWwetcRjiWR�Ï Ë ÄÐÀ�ÁÈÑ&©@ÄÐÀ�ÁjÉWÉ�R�Ò�Ó Ë ÄÐÀ�Ó$Ñ&©@ÄÐÀ°Ó¹ÉVÉ�Ä�Ô Ë Õ Ñ°Ö�Ñy×»ØeØeØhØeØhØÙÉ¶\�dmo�UadmSlocd¸�si�^Z]�yXTd¸tcRn©��ÏÚÊË Ò�ÓVÛcSVR�¨VZBÜmÝ�ZOiaRjU�Z�SWRTX[Zso�UaR¶´!`cR·\�ZsSVSaZ�\�dsi3ÏÞR¶ÒBÝjÛ�SVRT`�XTd!Rj�yXTweRjo�UaR¶Zsoc�m`cb�Z]i�^Rs«

ß Ý Ë ©@ÄÐÀàÝ�É�®z©@ÄÐÀ�ÁTÉ
À�Ý½®¬À�Á Ø

á@w�â»RTkldmS�d�\�dmo�UadnÏãR�kld¢x]ZskldmS�Ò�Ý�SWdsgciWR�dn�si�^Z]�yXTdntcRH©}Rjk=tcwhiaR»pX]rZsd¬Z�ÏB�FZ]U�^R�`ck¼\�dmo�Uad
Ò�ä Ë ÄÐÀ�ä]Ñ&©@ÄÐÀqävÉWÉ	ÊË ÏBÛ»SVR�¨VZ�Ü¢ä	Z�iaRvU�Z�SWRTX[Zso�UaR·´�`cR�\�ZsSWSaZ¶\�dsi
Ï²R-Ò�ä]Û»SWRj`ªXTd!Rj�yXTwhRTo�UWR�Zsoc�m`cbeZ]i^Rs«

ß ä Ë ©@ÄÐÀ�äTÉ�®z©@ÄÐÀ�ÁTÉ
Àqä�®¬À�Á Ø



"���� �n�
�	���V���W
 �����	�������-�������n�������²�����


���	����

P

x x x x x

Q
Q

Q
Q

r
r

r

r

f(x)

n
1

2
3

n 3 2 10

n
3

2

1

§ `»\�dmoc¿yZ-´�`cR
dmS�\�dmo�UadmS½Ò�Ó@Ä�Ô Ë7Õ Ñ°Ö�Ñy×»ØhØeØeØhØeØ É�x�rZsd-SWR�Z]\ciad[âcwhk{Zsoctcd	SW`cXTRjSWSWwhx]ZsklRTo�UaR
tcd-\�dmo�Uad-ÏÄ�k{ZsS�SVRTkÚZ]Uaweoc�mw�i
Ï�Év�»Zsd�bhdmoc�md�tcd��si�^Z]�yXTd�tcR�©�Û»iaRj\�RjUaweoctcd�dO\ciad�XTRjSWSWd�dsgcUaRTkldmS�ÜmÝ[ÑyÜ¢äÈÑyÜ�
sÑ[ØeØhØe�
iaRjUaZsS�SWRTXTZso�UaRjS�tcR�XTd!Rj�yXTweRjo�UaRjS@Zsoc�m`cb�Z]iaRjS ß Ý¢Ñ ß äsÑ ß 
sÑ[ØhØeØe�[iaRjSV\�RTXvUawhx]ZsklRTo�UaRs� ^��\�dmSVS[^_ x�RTb�\ciad xsZ]iT�iawh�mdsiadmSaZsklRTo�UaRs��´�`cRO´�`yZsoctcd�dmS	\�dmo�UadmS·Ò�Ó�x�rZsd�SWR�Z]\ciad[âcwhk{Zsoctcd�X[ZstyZ�x�R�
�klZsweS�tcROÏB��dmS ß ÓiaRTS$\�RTXjUWwhx�dmST�¢xsZ]iaweZskLX[ZstyZ
x�R�
DklRTocdmST� UaRToctcRToctcd�Z�`ck�x]Zsbedsi�bewhklwhUWR@XTdmocSVU�Zso�UaRs�È´�`cRDtcRTocdsU�Z]iaRjkldmS
\�dsi ß���� �
������������ �! "$# % �¥iaRvU�Z�\�ZsSWSaZsoctcd	\�RTbhd	\�dmo�Uad	Ï R�UaRjoctcd·Xjd�Rj�yXTwhRTo�UaR�Zsoc�m`cb�Z]i ß���� ��^R�X�¿yZsk{ZstyZiaRjUaZ�U�Zsoc�mRTo�UaR�ZsdB�si�^Z]�yXTd�tcR�©�ocd�\�dmo�Uad�ÄÐÀ�ÁsÑ&©@Ä�À�ÁjÉWÉv�
&('�) ��*,+ ! �� �!-" % § R

ß���� Ë bhwek�/.0���
©@ÄÐÀ�É�®z©@ÄÐÀ�Á[É
À{®¬À�Á

Rvâ»weSVUaR]��|�Z1
jRToctcd{Z�kO`ctyZso@pX[Z32 Ë À{®JÀ�Ás�cUaRTkldmST«

ß���� Ë bhwek4 . Á
©@ÄÐÀ�Á 562WÉ�®z©@ÄÐÀ�ÁTÉ

2 Ø

Î dmkldlÀ�ÁJ^R�`ck³\�dmo�Uad�Z]iWgyw�UWi�^Z]iawhdc��\�d!tcRTkldmS	X[ZsbhXT`cb�Z]i-d�XTd!Rj�yXTwhRTo�UWRBZsoc�m`cbeZ]i-tyZ{iWRjU�ZlU�Zsoc�mRTo�UaR
ZsdB�siy^Z]�yXTdBtcR¶©�\�Z]i�Z�´�`yZsbe´!`cRji�\�dmo�Uad�ÄÐÀàÑ&©@ÄÐÀ�ÉWÉv«

ß7� Ë bhwek4 . Á
©@ÄÐÀ8562VÉ�®z©@ÄÐÀ�É

2 Ø

�	SWSWwhk�� ß�� Sy^dBtcRv\�RToctcR�Àà�



����������	��
���

�����������������	�����! "��¢"
������������ �! "�� % § R¶©�|~dsi�XTdmo�U ^_ o�`yZ�RTk À�Á]�cRTo�U[rZsdc�yZORT´�`yZ�pX]rZsd�tyZ�iaRjUaZOU�Zsoc�mRjo�UaR·Zsd��si�^Z]�yXTdOtcR
©nocd�\�dmo�Uad�Ä�À�ÁsÑ&©@ÄÐÀ�ÁTÉVÉl^Rs«

� ®z©@ÄÐÀ�ÁTÉ Ë ß���� ÄÐÀl®¬À�Á ÉvÑ
SWR�dBbewhklwhUWR	RvâcwhSVUaRs�
��� ���	��
 " ) %
� Õ�
�� RjUWRjiaklwhocR�Z�RT´�`yZ�pXsrZsd�tyZ�iaRjUaZ�U�Zsoc�mRTo�UaR�ZsdB�si�^Z]�yXTd�tcR�©@ÄÐÀ�É Ë�� ®¬À ä �yocd�\�dmo�UWd�Ä Õ Ñ�×�Év�
ß Ý¬^RBd�XTd!Rj�yXTwhRTo�UWR{Zsoc�m`cb�Z]i�tyZHiaRjU�ZªUaZsoc�mRTo�UWR��Zª\�Z]i�^Z]g�dmb�Z � Ë�� ®�À ä \�ZsSWSWZsoctcd�\�RTbhdH\�dmo�UadÄ Õ Ñ&©@Ä Õ ÉVÉ Ë Ä Õ Ñ�×�Év� § R�¨VZ�Ï Ë Ä Õ Ñ�×�É�R�Ò Ë Ä�À�Á]Ñ � ®¥À äÁ É�\�dmo�UadmS�tyZ�\�Z]iy^Z]g�dmb�Z»Û½dnXTd�Rj�yXjweRTo�UaRZsoc�m`cb�Z]i3tyZ�iWRjU�Z�SVRTX[Zso�UaR��Z�\�Z]iy^Z]g�dmb�ZO\�ZsSWSaZsoctcdB\�dsi�ÏÞR�Ò=^Rs«

ß���� Ë ©@ÄÐÀ�ÁTÉ@®¸©@Ä Õ ÉÀ�Á�® Õ Ë ®�ÄÐÀ�Á 5 Õ É&Ø

Q

1

P

x0

� d{tcRTSWRToc¿cdc��^R�weo�Ua`cwhUWwhx�dl´!`cR¶SWROÒ Z]\ciWd â»wek{ZÈ� SWR�tcR�Ï ÄÐÀ�Á�Z]\ciad â»wek{ZÈ� SWR�tcR Õ Év�°dmS�XTd�Rj�yXjweRTo�UaRTSZsoc�m`cb�Z]iWRTS�tcRHZsk�g�ZsSBZsSOiaRjU�ZsSO�yX[Z]i[rZsd�we�m`yZswhSTÛ�bedm�mdc« ß Ý Ë bhwek��� . Ý ß���� Ë ®�Ö»�z� RT´�`yZ�pX]rZsdJtyZ
iaRjUaZ{UaZsoc�mRTo�UWROZsd{�si�^Z]�yXTd�tcR�©���ocd{\�dmo�Uad�Ä Õ Ñ�×�É{^R � ®Y× Ë ®�Ö�ÄÐÀ�® Õ É3dm`q��RT´!`cwhx]ZsbeRTo�UaRTklRjo�UaR]�
� 5¥Ö�À Ë�� � � RjSWRToc¿cdc«

-1 1 2 3

1

2

3

4



"���� �n�
�	���V���W
 �����	�������-�������n�������²�����


���	����
� Ö 
�� RjUWRjiaklwhocR�Z�RT´�`yZ�pXsrZsd�tyZ�iaRjUaZ�U�Zsoc�mRTo�UaR�ZsdB�si�^Z]�yXTd�tcR�©@ÄÐÀ�É Ë ÕÀ �yocdB\�dmo�Uad

� ÕÖ Ñ&Ö��-�
ß��� ^R�d�XTd!Rj�yXTwhRTo�UWRHZsoc�m`cbeZ]i�tyZ�iaRjUaZ�UaZsoc�mRTo�UWRHZsd��si�^Z]�yXTdntyZ�|~`co@pXsrZsd � Ë ÕÀ \�ZsSWSWZsoctcd�\�Rjbed
\�dmo�Uad � ÕÖ Ñ&Ö��-� § R ¨VZªÏ Ë � ÕÖ Ñ&Ö��7R�Ò Ë � À�ÁsÑ ÕÀ�Á �7\�dmo�UWdmS·tyZ�XT`»iWx]Z»Û�dªXjd�Rj�yXTwhRTo�UaRBZsoc�m`cbeZ]ityZ�iWRjU�Z�SVRTX[Zso�UaR��Z�Xj`»iWxsZ�\�ZsSWSaZsoctcdB\�dsi�ÏÞR¶Ò¼^Rs«

ß�� � Ë
©@Ä�À�Á[É�®º© � ÕÖ �

À�Á�® ÕÖ
Ë ® Ö

À�Á Ø

1/2 0

P

Q

x

Q	d xsZsklRjo�UaRBtcdntcRjSWRToc¿cdc��^R{who�UW`cwhUaw�x�d�´�`cR{SWR�ÒãZ]\ciad[âcwhk{ZÈ��SVRltcR{Ï � À�Á�Z]\ciad[âcweklZÈ��SWR�tcR ÕÖ �dmS�XTd!Rj�yXTwhRTo�UWRTS-Zsoc�m`cb�Z]iaRjS�tcR�Zsk�g�ZsS	ZsS3iWRjU�ZsS��yX[Z]iTrZsd{we�m`yZsweSjÛ°bhdm�md ß��� Ë bewhk��� . �� ß�� � Ë ® � �
�
RT´!`yZ�pXsrZsd¬tyZ�iaRvU�Z�U�Zsoc�mRTo�UaRHZsd¬�si�^Z]�yXTd¬tcR�©��Âocd¬\�dmo�Uad	� ÕÖ Ñ&Ö�
u^R � ®uÖ Ë ® � � Àn® ÕÖ � dm`q�
RT´!`cwhx]ZsbeRTo�UaRTklRjo�UaR]� � 5 � À Ë�� � � RTSWRToc¿cdc«

0.5

1

4

� × 
 � RvUaRjiaklwhocR-Z�Rj´�`yZ�pXsrZsdOtyZ�iaRjU�Z¶U�Zsoc�mRTo�UaR�ZsdO�si�^Z]�yXTd�tcR�©@Ä�ÀqÉ Ë À 
 ®�À 5 Õ �»ocdO\�dmo�UadHÄ Õ Ñ Õ Év���Uawhbew 
jRTkldmS
Zs�mdsi�Z�tcwhiaRjUaZsklRTo�UaR�Z�tcRj�yocwVpX]rZsdc«



����������	��
���

�����������������	�����! "��v#

bewhk4 . Á
©@Ä Õ 562VÉ�®z©@Ä Õ É

2 Ë bewek4 . Á
2qÄ 2 ä 5�× 2 5�ÖmÉ

2 Ë bewhk4 . Á Ä 2
ä 5¥×�2 5¥ÖmÉ Ë Ö�Ø

��dm�md ß Ý Ë Ö��½� Rj´�`yZ�pXsrZsd�tyZ�iaRvU�ZOUaZsoc�mRTo�UWR�Zsd��si�^Z]�yXTd�tcR�©��»ocd�\�dmo�UadHÄ Õ Ñ Õ É�^R � ®¸Ö�À Ë ® Õ �
� RTSWRToc¿cdc«

-2 -1 1 2

-1

1

2

3

&('�) ��*,+ ! �� �!-" % � Z-tcRv�yocwVpXsrZsd·SWRT�m`cR�´�`cR
Z	RT´!`yZ�pXsrZsd-tyZ-iaRvU�Z	ocdsiak{Zsb»Zsd-�si�^Z]�yXjd·tcR3©locd	\�dmo�UadÄÐÀ�Á]Ñ&©@ÄÐÀ�Á[ÉWÉ�^Rs«

� ®º©@ÄÐÀ�Á[É Ë ® Õ
ß7��� � Àl®¬À�Á 
 Ñ SVR ß7��� ÊË�� Ø

�� �� � I�? KM�NE�£��³4 £-C	��
��P 
�£
���

§ R�¨VZª©¬«c­9®°¯ ±²`ck{Zl|~`co@pXsrZsd�tcRj�yocwhtyZ�o�`ck³tcdmk�^_ ocwed{­µ´�`cR¶\�d�tcR�SWRji·`ck³who�UWRjiWx]Zsbed�Z]g�RviWUad
dm`{`ck{Z�iWRT`cocw¹rZsd�tcR�who�UWRjiWx]ZsbedmS�Z]g�RjiWUadmSFdm`�ZsweoctyZ»��­ UaZsb°´!`cR�\�Z]i�Z�Uad!tcd¶weo�UaRjiWx]Zsbed¶Z]g�RjiWUWd�¾�´!`cR
XTdmo�UaRToc¿yZ�À�Ás�ySWR�UWRToc¿yZ»«F¾	Ã¬Ä�­Å®�Æ[À�Á]ÇÈÉ	ÊË�Ì �
������������ �! "$# % �	k{Z�|~`co@pXsrZsd¬© ^R�� ��* � +��! + � 
�� "�� � ��� � *,� � � ���! + ��
�� ocdn\�dmo�UWd�À�Á{SWRRvâ»weSVUaR·dBSVRT�m`cweo�UaR�bhweklw�UaRs«

©��¹ÄÐÀ�Á É Ë bhwek�/.����
©@ÄÐÀ�É�®z©@ÄÐÀ�ÁTÉ
Àl®¬À�Á Ø

&('�) ��*,+ ! �� �!-" % á°Z1
TRToctcd{Z�kO`ctyZso@pX[Z 2 Ë À�®�À�Ás�cUaRTkBdmST«

© � ÄÐÀ�Á[É Ë bhwek4 . Á
©@ÄÐÀ�Á 562WÉ�®z©@ÄÐÀ�ÁTÉ

2 Ø



"�� � �n�
�	���V���W
 �����	�������-�������n�������²�����


���	����
© � ÄÐÀ�Á É�^R·X�¿yZsk{ZstyZ�ZOtcRjiaw�xsZstyZOtcR�©�ocd�\�dmo�Uad�À�Ás� Î dmkld�À�Á�^R-`ck \�dmo�Uad�Z]iWgywhUVi�^Z]iawedc�»\�d�tcRTkBdmS
X[ZsbhXT`cb�Z]i�Z�tcRjiWwhx]ZstyZBtcR�©�\�Z]i�Z�´!`yZsbe´!`cRji3\�dmo�UWdBÀ���­�� ß Ä ©qÉ&Û

© � Ä�ÀqÉ Ë bewhk4 . Á
©@Ä�À8562VÉ�®º©@ÄÐÀ�É

2 Ø

�	SWSWwhk © � ^R·|~`co@pXsrZsd{tcR-ÀnR¶© � ÄÐÀ�ÁTÉ��ª±3�
������������ �! "�� % �	k{Z�|~`co@pXsrZsdl© ^R	tcRjiaw�x
^Z]x�RTb½ÄÐdm`�tcwh|~RjiaRTocXjw[^Z]x�RTb�É�Rjk����¥±���SWR�^R·tcRviawhx�^Z]x�RTb�dm`tcwe|~RviaRTocXTwT^Z]x�RTbàRjk X[ZstyZOÀ	�
���
� `»UWi�ZsS�ocdsUaZ�pXsrdmRTS3\�Z]iaZBZ�tcRviawhx]ZstyZ�tcR � Ë � ÄÐÀ�É�STrZsdc«
� �

� À
dm`�­ � ©��

��� ���	��
 " ) %
� Õ�
 Î ZsbeXj`cbeR�© � Ä Õ� É�R¶© � Ä ÖmÉ&��SVR¶©@ÄÐÀ�É Ë À

ä �

© � ÄÐÀ�É Ë bhwek4 . Á
©@ÄÐÀ35 2VÉ�®z©@ÄÐÀ�É

2 Ë bhwek4 . Á
ÄÐÀ3562VÉ ä ®¬À ä

2 Ë bewek4 . Á Ä ÖÈÀ3562VÉ Ë Ö�À�Ø

© � Ä Õ
�
É Ë ÕÖ R¶© � Ä¹ÖmÉ Ë�� �

� Ö 
 Î ZsbeXj`cbeR�© � Ä ÕÖ É�SWR¶©@ÄÐÀ�É Ë�� Õ ®¬À ä �

© � ÄÐÀ�É Ë bhwek4 . Á
� Õ ®�ÄÐÀ3562VÉ ä ® � Õ ®¬À ä

2 Ë bewhk4 . Á ®
ÖÈÀ3562

� Õ ®}ÄÐÀ3562VÉ ä 5 � Õ ®¬À ä Ë
® À
� Õ ®JÀ ä Ø

© � Ä ÕÖ É Ë ® �
×
× �

� × 
 Î ZsbeXj`cbeR�© � Ä Õ É�SWR�©@ÄÐÀqÉ Ë�� ®¬À ä �

© � Ä�ÀqÉ Ë bewhk4 . Á
©@Ä�À8562VÉ�®º©@ÄÐÀ�É

2 Ë bewhk4 . Á ®
2�Ä 2 5¥Ö�ÀqÉ

2 Ë bewek4 . Á ®¶Ä 2 5}Ö@À�É Ë ®�Ö�ÀàØ
© � Ä Õ É Ë ®�Ö��
� � 
 Î ZsbeXj`cbeR�© � Ä ÕÖ É�SWR¶©@ÄÐÀ�É Ë ÕÀ �

© � ÄÐÀ�É Ë bhwek4 . Á
©@ÄÐÀ35 2WÉ�®z©@ÄÐÀ�É

2 Ë bhwek4 . Á
ÕÀ3562 ® ÕÀ
2 Ë bewek4 . Á

® ÕÀ ä 5ºÀ 2 Ë ® ÕÀ ä Ø

© � Ä ÕÖ É Ë ® � �



����������	��
���

�����������������	�����! "����
&('�) ��*,+ ! ��-�" � ) %
w~É¶��|~`co@pXsrZsd�� «3Ä�­ ®ÍÆ[À�ÁÈÇÈÉ{®�¯ ±���tcRv�yocwetyZ�\�dsi��lÄÐÀ�É Ë ©@ÄÐÀ�É�®z©@ÄÐÀ�Á[É

À{®¬À�Á �½iaRv\ciaRTSWRTo�U�Z»���mRjd]�
klRjUViaweX[ZskBRTo�UWRs�»d�XTd�Rj�yXjweRTo�UaR�Zsoc�m`cb�Z]i�tyZ�iaRvU�Z�SVRTX[Zso�UaR�Zsd��si�^Z]�yXTd�tcR�©�\�ZsSWSWZsoctcd�\�RjbedmS
\�dmo�UadmS
ÄÐÀ�Á]Ñ&©@ÄÐÀ�Á[ÉWÉ3R{ÄÐÀ�Ñ&©@Ä�ÀqÉWÉ&� ��dm�mdc��´!`yZsoctcdH© ^R¶tcRviawhx�^Z]x�RTb�ocd{\�dmo�UadlÀ�Ás�qZBiaRjUaZ�tcR�Xjd�Rj�yXTwhRTo�UaR�Zso��
�m`cb�Z]i	© � Ä�À�Á[É
R�\�ZsSWSWZsoctcdl\�RTbhdB\�dmo�Uad�ÄÐÀ�Á]Ñ&©@ÄÐÀ�ÁTÉVÉ{^R¶ZOiaRjU�Z�U�Zsoc�mRTo�UaR�ZsdB�siy^Z]�yXTdltcRO©�ocdB\�dmo�Uad
ÄÐÀ�Á]Ñ&©@ÄÐÀ�Á[ÉWÉv�
wew�É § R�©�ZstckBwhUaR-tcRjiaw�xsZstyZ�ocdB\�dmo�Uad�À�Ás�yRTo�U[rZsdc«
Z�É��7RT´!`yZ�pXsrZsdBtyZOiaRjU�ZOU�Zsoc�mRTo�UaR¶Zsd��si�^Z]�yXTdBtcR¶©nocd�\�dmo�Uad�ÄÐÀ�ÁsÑ&©@ÄÐÀ�ÁTÉWÉB^Rs«

� ®z©@ÄÐÀ�ÁTÉ Ë © � ÄÐÀ�Á[É�ÄÐÀl®¬À�Á ÉvØ

g°É��7RT´!`yZ�pXsrZsdBtyZ�iWRjU�Z�ocdsiWk{Zsb�ZsdB�si�^Z]�yXjdBtcR�©�ocdB\�dmo�Uad�ÄÐÀ�Á]Ñ&©@ÄÐÀ�Á[ÉWÉB^Rs«

� ®º©@Ä�À�Á[É Ë ® Õ© � ÄÐÀ�ÁTÉ ÄÐÀl®¬À�Á[É&Ñ SWR © � ÄÐÀ�ÁTÉ-ÊË � Ø

��� ���	��
 " ) %
� Õ�
 � RjUaRjiakBweocR�ZsSORT´�`yZ�pX]rdmRTSOtyZsS¶iaRjU�ZsS�U�Zsoc�mRTo�UaR{R�ocdsiak{ZsbÂZsd��si�^Z]�yXTd�tcRª©@ÄÐÀqÉ Ë À ä 5 Õ �Docd\�dmo�Uad�tcR¶Z]gySWXTwhSWSaZ�À�Á Ë<Õ �
§ R¶À�Á Ë�Õ Rjo�U[rZsdª©@ÄÐÀ�Á[É Ë Ö�Ûqbhdm�mdc��ZBiaRvU�ZlU�Zsoc�mRTo�UaR¶\�ZsSWSaZl\�Rjbed{\�dmo�UadnÄ Õ Ñ&ÖmÉ
R�SWRT`nXTd�Rj�yXjweRTo�UaRZsoc�m`cb�Z]i�^R�© � Ä Õ Év����RjkldmST«

© � ÄÐÀ�É Ë bhwek4 . Á
©@ÄÐÀ35 2VÉ�®z©@ÄÐÀ�É

2 Ë bhwek4 . Á
ÄÐÀ3562VÉ ä 5 Õ ®�ÄÐÀ ä 5 Õ É

2 Ë ÖÈÀ�Ø

© � Ä Õ É Ë ÖOR�ZsS
iaRTS$\�RTXjUWwhx]ZsS�RT´!`yZ�pXsrdmRTS�SjrZsdc« � ®ºÖ�À Ë � R�Ö � 5YÀ{® ��Ë�� �



"���� �n�
�	���V���W
 �����	�������-�������n�������²�����


���	����

-1 1 2

1

2

3

� Ö 
 � RjUaRjiakBweocR	Z�RT´!`yZ�pXsrZsd�tyZ¶iaRjU�Z¶U�Zsoc�mRTo�UaR-ZsdO�si�^Z]�yXTd�tcR�©@ÄÐÀ�É Ë � ÀH´�`cR	SWR ¨VZ�\�Z]iaZsbeRTbeZ �Z�iWRjU�ZÖ�Àl® � ® Õ�Ë�� �
�DZ]i�Z-tcRjUaRjiWklweoyZ]i½Z-RT´�`yZ�pX]rZsd�tcR�`ck{Z�iaRjU�Z»��ocRTXjRTSWSWw�U�ZskldmSDtcR3`ck²\�dmo�UWdlÄÐÀ�ÁsÑ � ÁjÉ@R
tcd�XTd�Rj�yXjweRTo�UaRZsoc�m`cb�Z]i�© � ÄÐÀ�Á É&�FQ	RTS$UaR·\ciWdsgybeRTk{Z»�»UWRTkldmS�´�`cR·tcRjUaRjiakBweoyZ]i3`ckÚ\�dmo�UWdc�
§ R�¨VZsk Ü 4 Z�iaRjUaZ�UaZsoc�mRTo�UWRs�cÜ¶Z¶iaRjUaZOtyZstyZ»� ß 4 R ß dmS�XTdsiViaRTSV\�dmoctcRTo�UWRTS3Xjd�Rj�yXTwhRTo�UaRTS3Zsoc�m`cb�Z]iaRTSjÛ
XTdmkld�Ü 4 R¶Ü�STrZsdB\�Z]i�ZsbhRTb�ZsST��RTo�U[rZsd ß 4 Ë ß Û�k{ZsS ß Ë ÖBR ß 4 Ë © � ÄÐÀ�Á Év��dmoctcR�À�Án^R�ZlZ]gySWXTwhSWSaZ
tcdº\�dmo�Uad¸\ciad�XT`»iaZstcdcÛ�XTdmkBd�© � ÄÐÀ�Á[É Ë ÕÖ � À Á �3iWRTSWdmbhx�Rjoctcd�ZºRT´�`yZ�pX]rZsd�© � ÄÐÀ�Á[É Ë Ö���dsgcUaRTkBdmS
À�Á Ë Õ

Õ�� R�©@Ä
Õ
Õ�� É Ë

Õ
�
Û�Z�RT´!`yZ�pXsrZsdz^R Õ�� Àl®�� � 5 Õ�Ë�� �

1 2

1

� × 
 � RjUaRjiakBweocR�ZsS{RT´!`yZ�pXsrdmRTS�tyZsSliaRjU�ZsSlUaZsoc�mRTo�UWRTS�Zsdz�siy^Z]�yXTdºtcRn©@ÄÐÀqÉ Ë À 

× ® Õ ´�`cR�SVR�¨VZsk

\�RviW\�RToctcwhXT`cb�Z]iWRTS �Z�iWRjU�Z � 5ºÀ Ë�� �
§ R�¨VZsk Ü 4 Z�iaRjUaZ�UaZsoc�mRTo�UWRs�cÜ¶Z¶iaRjUaZOtyZstyZ»� ß 4 R ß dmS�XTdsiViaRTSV\�dmoctcRTo�UWRTS3Xjd�Rj�yXTwhRTo�UaRTS3Zsoc�m`cb�Z]iaRTSjÛ
XTdmkldOÜ 4 R�Ü�STrZsdO\�RviW\�RToctcwhXT`cb�Z]iWRTST��RTo�UTrZsd ß 4 ß Ë ® Õ Ûyk{ZsS ß Ë ® Õ R ß 4 Ë © � ÄÐÀ�Á[Év�cdmoctcR·À�Á�^RZ¶Z]gySWXjweSWSaZ�tcd�\�dmo�Uad�\ciad!XT`»i�ZstcdcÛ�iaRTSWdmb�x�RToctcdOZ�RT´!`yZ�pXsrZsdO© � ÄÐÀ�Á É Ë7Õ ��UaRTkBdmS�© � ÄÐÀ�ÁTÉ Ë À äÁ � �àdm�mdc�© � ÄÐÀ�Á É Ë7Õ ^R	RT´�`cw�xsZsbhRTo�UaR-Z¶À�Á Ë��OÕ R·ZsS�RT´�`yZ�pX]rdmRTS
STrZsdc«½× � ®�×@À�5 ��Ë�� R-× � ®�×@À05 Õ�Ë � �



����������	��
���

�����������������	�����! "����

1 2-1-2

1

2

-1

2

� � " * ��� ! % § R�©�^R�tcRviawhx�^Z]x�RTb�RTk�À�Á-RTo�UTrZsdl|�^R·XTdmo�U[^_ o�`yZBRTk À�Ás�
�DZ]i�Z�Z�\ciad xsZOx�R�¨VZBdBZ]\��RToctcweXTR]�
��� ���	��
 " § R�¨VZ�©@ÄÐÀ�É Ë�� À � ��©<^R�XTdmo�U ^_ o�`yZHRTkãUad!tcdª±�Û�RTkã\�Z]iWUawhXT`cb�Z]i�RTkãÀ�Á Ë � ����ZsS�ZtcRjiaw�xsZstyZ�tcR¶©�RTk � oqrZsdBRvâ»weSVUWRsÛytcR�|�Z]Uadc«

© � Ä � É Ë bhwek�/. Á
©@ÄÐÀ�É�®z©@Ä � ÉÀ Ë bhwek�/. Á � À �À Ø

Î ZsbeXT`cbhRTkldmS
dmS�bhweklw�UaRTS�b�Z]UWRji�ZsweSj«
����	 ���

bewek�/. Á�� � À �À Ë bhwek�/. Á

� À
À � Ë7Õ

bewek�/. Á�
 � À �À Ë bhwek�/. Á ®
� À
À � Ë ® Õ Ø

��dm�mdc��© � Ä � É�oqrZsdBRvâ»weSVUWRs�F�DZ]iaZOÀ	�H±¥®¥Æ � Ç���© � ÄÐÀ�É�RvâcwhSVUaR·Rs«

©�� Ä�ÀqÉ Ë�� Õ SWR À�� �
® Õ SWR À�� � Ø

&('�) ��*,+ ! ��-�" � ) % � d�UaRjdsiaRTk{ZOSWRT�m`cR�´�`cR�oqrZsd�RvâcwhSVUaR�Z�tcRjiWwhx]ZstyZBtcR¶©�ocdB\�dmo�Uad�À�Á]�ySWR]«
w~É�©�^R·tcRTSWXjdmo�U[^_ o!`yZlocd�\�dmo�Uad�À�Ás�
wew�É �½â»weSVUWR��m´�`cwhoyZ��{ocd��si�^Z]�yXTd{tyZ{|~`co@pXsrZsd�XTdmo�U ^_ o�`yZ{ocd�\�dmo�UWd{tcR�Z]gySVXTweSWSWZ{À�Á]��Xjdmkldlocd{\�dmo�UadÀ�Á Ë�� tcdlRvâcRjkB\ybed�Zso�UWRjiawedsiT�
wewhw~É�©u^R	XTdmo�U ^_ o!`yZORTk À�Á	R�\�dmSWSW`cw�iWRjU�Z¶U�Zsoc�mRTo�UaR�x�RjiWUWweX[Zsb�\�ZsSVSaZsoctcd�\�RTbed�\�dmo�UadOtcR·Z]gySWXTwhSWSaZ�À�ÁÈ�
Q	RTSVUWR�X[ZsSWdc��bhwek�/.���� � © � ÄÐÀ�É �ÈË�� �



"���� �n�
�	���V���W
 �����	�������-�������n�������²�����


���	����

��� ���	��
 " ) %

� Õ�
 § R ¨VZ{©@ÄÐÀ�É Ë
� À ä������ Ä ÕÀ É SWR ÀºÊË��
� SWR À Ë�� Ø
©�� Ä � É Ë bewhk�/. Á

©@ÄÐÀ�É�®z©@Ä � ÉÀ{® � Ë bewhk�/. Á Ä�À
���	� Ä ÕÀ ÉVÉ Ë�� Û

bedm�mdc�yZ�tcRjiaw�xsZstyZBRjk � RvâcwhSVUaRsÛyRTo�U[rZsdc�°©�^R·XTdmo�U ^_ o�`yZBRTk � ��
ÂR ¨VZlZ�\3^Zs�mwhoyZ �
� 
 �cR&âcRTkB\ybhd � � 
 �
� Ö 
 ©@Ä�ÀqÉ Ë �� À�^R·XTdmo�U[^_ o�`yZBRTkÚUad�tcdO±ÍR�oqrZsdz^R�tcwe|~RviaRTocXTwT^Z]x�RTbàRjkÚÀ Ë�� � � R�|�Z]UWdc«

©��¹Ä � É Ë bewhk�/. Á
©@ÄÐÀ�É�®º©@Ä � ÉÀ�® � Ë bewhk�/. Á ÕÀ �� Ë 5 � Ø


FR�¨VZ�d�tcRTSWRToc¿cdc«

-2 -1 1 2

-1

1



����������	��
���

�����������������	�����! "��v%
�� �� 69£-¦BC P �³G�£ 4=£-C���
 P KM�NP E

§ Rs«
� Õ�
�� ÄÐÀ�É Ë�� �yRTo�UTrZsd � � ÄÐÀ�É Ë�� �
� Ö 
�� ÄÐÀ�É Ë ß À35��ÈÛ ß Ñ�� �ª±3��RTo�U[rZsd � � Ä�ÀqÉ Ë ß �
��|~`co@pXsrZsd¬^R�XTdmo�U ^_ o!`yZ�R	SWRT`��si�^Z]�yXjd�XTdmweocXTwhtcR	XTdmk SV`yZ�iaRjU�Z�U�Zsoc�mRjo�UaR	Rjk ´�`yZsbh´�`cRjiF\�dmo�UadcÛ»bedm�mdc�
UaRTkÚd�klRTSWkld�XTd!Rj�yXTweRjo�UaR�Zsoc�m`cb�Z]i[� �Â´!`cwhx]ZsbeRTo�UaRTkBRTo�UWRs�

� Ä�À3562VÉ@® � ÄÐÀ�É
2 Ë ß 2

2 Ë ß Ø

� × 
�� ÄÐÀ�É Ë À
	�Û � ���
�àRTo�U[rZsd � � Ä�ÀqÉ Ë � À
	�� Ý �
� R�|�Z]Uadc« � ÄÐÀ3562VÉ�® � ÄÐÀqÉ Ë À 	 562qÄ � À 	�� Ý 5 2�Ä � Ä � ® Õ ÉÖ À 	�� ä 2vØhØeØhØeØ�5 2 	�� ä ÉWÉ�®¬À 	 Rs«

� � ÄÐÀqÉ Ë bewhk4 . Á
� ÄÐÀ8562WÉ�® � ÄÐÀ�É

2 Ë bewhk4 . Á
ÄÐÀ3562VÉ�	O®JÀ
	

2

Ë bewhk4 . Á
2 � � À 	�� Ý 5 2 � � Ä � ® Õ ÉÖ À 	�� ä 2&ØeØeØhØeØ�562 	�� ä � �

2 Ë � À 	�� Ý Ø
� * " � " ) � �� �!-" % § R�¨VZsk ��Ë�� Ä�ÀqÉ�R�� Ë ��ÄÐÀ�É�|~`co@pXsrdmRTS�tcRjiWwhx
^Z]x�RjweSTÛyRTo�U[rZsdc«
����� ��� * ! � ! ) " � ! % � � �{STrZsdltcRjiWwhx
^Z]x�RjweS�R

Ä � � ��É � Ä�ÀqÉ Ë�� � ÄÐÀ�É � � � ÄÐÀ�ÉvØ
� � ��� ����* ! � " ��* " � ��� " % ��� ��^R·tcRjiaw�x
^Z]x�RTb�R

Ä ��� ��É � ÄÐÀqÉ Ë�� � ÄÐÀ�É � ��Ä�ÀqÉ 5 � ÄÐÀ�É � � � ÄÐÀqÉ&Ø

� � ����� ����* ! � "! ��" � � � � � � % � � ^R·tcRjiaw�x
^Z]x�RTb��cR

� �
�
� � ÄÐÀ�É Ë � � ÄÐÀ�É � ��ÄÐÀqÉ�® � ÄÐÀ�É � � � ÄÐÀqÉÄ"��ÄÐÀ�ÉWÉ ä Ñ

SWR#��ÄÐÀ�É	ÊË�� �



" � � �n�
�	���V���W
 �����	�������-�������n�������²�����


���	����

FR�¨VZBZsS
\ciad xsZsS3ocd{Z]\��RToctcweXjRs�
&('�) ��*,+ ! ��-�" � ) %
� Õ�
�� ZOiaRT�si�ZBtcd�\ciad�tc`»UWd�UaRTkBdmST«�Ä�� � ÄÐÀ�ÉWÉ � Ë � � � ÄÐÀ�Év�c\�Z]i�Z�UWd�tyZ�XjdmocSVU�Zso�UaR����
� Ö 
 � Z�iWRT�si�ZªtcdH´�`cd�XjweRTo�UaRz^R�`cSaZstyZª\�Z]i�Z � � � ��UWRTkldmST«·SWR � ÄÐÀ�É Ë À 	 ÑcÀ�ÊË � ��XTdmk � �����
RTo�U[rZsd � � Ä�ÀqÉ Ë � À
	�� Ý �
��� ���	��
 " ) %
� Õ�
 Î ZsbeXj`cbeR � � Ä � Év�cSWRToctcd � ÄÐÀ�É Ë À��-5 � À���®º×DÀ 5}Ö��D��\ybeweXTZsoctcd{ZsS�iWRT�si�ZsST«
� � ÄÐÀ�É Ë ÄÐÀ � 5 � À � ®¸×@À35¥ÖmÉ � Ë ÄÐÀ � É � 5 Ä � À � É � ®fÄ�×]ÀqÉ � 5�Ä ÖmÉ � Ë � À � 5 � ÄÐÀ � É � ®º×3ÄÐÀqÉ � 5 � Û
RTo�U[rZsdc� � � ÄÐÀ�É Ë � À��-5¥Ö � À	��®º×»� ��dm�mdc� � � Ä � É Ë ®�×»�
� Ö 
 Î ZsbhXT`cbeR � � Ä Õ Év�qSWRjoctcd � Ä�ÀqÉ Ë ÕÀ � 5¥À � ®Y×]À

ä 5 Õ �¶á°Z1
TRToctcd � Ä�ÀqÉ Ë À � � 5¥À	��®¥×]À ä 5 Õ �UaRTkBdmST«

� � Ä�ÀqÉ Ë ÄÐÀ � � 5YÀ � ®º×]À ä 5 Õ É � Ë ÄÐÀ � � É � 5�ÄÐÀ � É � ®�Ä¹×]À ä É � 5LÄ Õ É � Û
bedm�mdc� � � Ä�ÀqÉ Ë ® � À ��
 5 � À 
 ®¸×yÄÐÀ ä É � 5 �¶Ë ® � À ��
 5 � À 
 ® � À�R � � Ä Õ É Ë ® �»�
� × 
 Î ZsbeXT`cbhR � � ÄÐÀ�Év��SWRjoctcd � ÄÐÀ�É Ë À � 5�×]À85 ÕÀ � Û�À ÊË � ��á�Z1
jRToctcd � Ä�ÀqÉ Ë À � �mÄÐÀ	� 5u×]À 5 Õ ÉvÛ
bedm�mdc� � ÄÐÀ�É Ë À � Ý 5¥×]À � ��5zÀ � �]�yUWRTkldmST«

� � ÄÐÀqÉ Ë ÄÐÀ � Ý 5¥×]À � � 5zÀ � � É � Ë ®
À � ä ® Õ ÖÈÀ � � ® � À � � Ø
� � 
 Î ZsbeXj`cbeR � � Ä�ÀqÉ�SWRToctcd � ÄÐÀ�É Ë ÄÐÀ 
 5}ÖÈÀ35 Õ É�Ä¹ÖÈÀ ä 5¥×�Év�
� � ÄÐÀ�É Ë ÄWÄÐÀ 
 5¥ÖÈÀ85 Õ É�Ä¹Ö@À ä 5�×�ÉWÉ � Ûcbedm�mdc�

� � Ä�ÀqÉ Ë ÄWÄÐÀ 
 5¥Ö@À85 Õ ÉWÉ � Ä¹Ö@À ä 5¥×�É 5�ÄÐÀ 
 5¥Ö�À35 Õ É�ÄWÄ Ö�À ä 5¥×�ÉWÉ �
Rs� � � ÄÐÀ�É Ë7Õ � À	�-5}Ö Õ À ä 5 � À 5 � �
� � 
 Î ZsbeXj`cbeR � � Ä�ÀqÉv�cSVRToctcd � ÄÐÀqÉ Ë À ä 5YÀ
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 5 Õ �

� � ÄÐÀ�É Ë � À ä 5YÀ
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 5 Õ �

� Ë ÄÐÀ ä 5YÀ�É � ÄÐÀ 
 5 Õ É�®fÄÐÀ ä 5zÀqÉjÄÐÀ 
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 5 Õ É ä Û

bedm�mdc� � � Ä�ÀqÉ Ë ®�À	�3®zÖ�À 
 5}ÖÈÀ85 ÕÄÐÀ 
 5 Õ É ä Ë Õ ®¬À äÄ�À ä ®¬À35 Õ É ä �
� � 
�� RjUWRjiaklwhocR�ZsS3RT´�`yZ�pXsrdmRjS�tyZsS
iaRjU�ZsS�U�Zsoc�mRTo�UaRTS�Zsd��si�^Z]�yXTd�tcRs«
Z�É � Ë ©@ÄÐÀqÉ Ë À ä ®¬×DÀ�´!`cR·\�ZsSWSWZ�\�RTbhd�\�dmo�Uad�Ä¹×»Ñ[® � Év�
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g°É � Ë ©@Ä�ÀqÉ Ë À 
 ®¬Àà�c\�Z]i�ZsbeRjb�ZsS �Z�iaRvU�Z � ®zÖ�À Ë�� �
Z�É � \�dmo�Uad�tyZstcdBoqrZsdO\�RjiWUWRTocXTR¶Zsd��si�^Z]�yXTd�tcR�©��½�@dsi�dm`»UWiWd�beZstcdBZORT´�`yZ�pX]rZsdBtyZ�iaRjU�Z�U�Zsoc�mRTo�UaR
Zsd·�si�^Z]�yXTd·tcR�©locd�\�dmo�UWdlÄÐÀ�Á]Ñ&©@ÄÐÀ�Á[ÉWÉ·^R � Ä�ÀqÉ Ë ©@ÄÐÀ�Á[É15�© � Ä�À�Á[É�ÄÐÀ3®OÀ�Á[É&��dmoctcR�© � Ä�À�Á[É Ë Ö�À�Á�®�×R�©@ÄÐÀ�ÁTÉ Ë À äÁ ®¬×DÀ�Á]� � \�dmo�UWd�Ä¹×»Ñ[® � ÉÂ\�RjiWUWRTocXTR��ZOiaRjU�ZOU�Zsoc�mRTo�UaRs��bedm�mdc�cdsgcUaRTkBdmST«

® ��Ë � Ä¹×�É Ë À äÁ ®º×@À�Á 5�Ä Ö�À�Á�®º×�ÉTÄ¹×	®¬À�Á É Ë ®
À äÁ 5 � À�Á�®��»Ø
��RjSWdmbhx�RToctcdHZ�Rj´�`yZ�pXsrZsd�tcR�SVRT�m`coctcdH�si�Zs`q��dsgcUaRjkldmST«�À�Á Ë Õ R�À�Á Ë � �¶�	S-RT´�`yZ�pXsrdmRjS�dsgcUawhtyZsSSTrZsd � 5zÀ35 Õ	Ë�� R � ®��@À35�Ö ��Ë�� �
g°É � XTd�Rj�yXjweRTo�UaR�Zsoc�m`cbeZ]i3tyZOiaRjU�ZOU�Zsoc�mRTo�UaR�ocd�\�dmo�Uad�À�Á�^R�© � ÄÐÀ�ÁTÉ Ë ×@À äÁ ® Õ R�tcRvx�R�SWRvi�we�m`yZsbZsd�XTd�Rv�yXTweRTo�UaRBZsoc�m`cb�Z]i-tyZ{iaRjU�Z�tyZstyZ»Û�RTo�UTrZsdH×@À äÁ ® Õ¶Ë Ö�Û�bhdm�mdc��À�Á Ë ��Õ ���	S-RT´!`yZ�pXsrdmRTS·tyZsSiaRjUaZsS�U�Zsoc�mRTo�UaRTS�STrZsd � ®nÖ�À�5¬Ö Ë�� R � ®�Ö�À¶®nÖ Ë � � � RTSVRToc¿cdmS3tcR-Z�É½R�g°ÉFiaRTSV\�RTXjUaw�xsZsklRjo�UaR]«
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§ `»\�dmoc¿yZ�´�`cR�tcRTSWR�¨VZskBdmSBtcRjiaw�xsZ]i�ZnSWRT�m`cweo�UaR�Rvâ»\ciWRTSWSTrZsdc« � Ä�ÀqÉ Ë ÄÐÀ
	 5uÀ � 5 Õ É Ý ÁaÁaÁ XTdmk ZsS
iaRT�siaZsS�tyZstyZsSj� § ^d�UaRTkBdmS
Z�\�dmSWSWw�gywebewhtyZstcR-tcR·tcRjSWRTo�x�dmbhx�Rji3d�UWiaweo��dmkBwed�R·Z]\ybewhX[Z]i
SW`cXTRTSVSWwhx]ZsklRTo�UaR
Z�iWRT�si�Z�tyZ�SWdmk{ZOdm`�RTSWXjiWRjx�Rji�Xjdmkld�\ciWd�tc`»UadltcR Õ � � � \�dmbewho��dmklwedmS
R·`cSaZ]i	ZOiaRT�si�ZBtcd�\ciad�tc`»UWdc�Î dmkldBZsk�g�ZsS3ZsS�\�dmSWSWw�gywebewhtyZstcRTS�SjrZsd�UaRTtcwhdmSaZsST�cx]ZskldmS�UaRTo�U�Z]i�iaRjRTSWXjiaRvx�Rji�RTS$U�ZB|~`co@pXsrZsdc�
§ R�¨VZ���ÄÐÀ�É Ë À Ý ÁaÁaÁ R�©@ÄÐÀ�É Ë À
	�5ºÀ � 5 Õ ÛÂ^R·XTb�Z]iWd�´!`cR � ÄÐÀ�É Ë Ä
����©qÉTÄ�ÀqÉv� ��dm�mdc�cSWR·SWdm`»g�RjiWkldmStcRjiaw�xsZ]i�Z�XTdmkB\�dmSVU�Z�tcR3|~`co@pXsrdmRTS�d¶\ciadsgybhRTk{Z·RTSVU�Z]i�^Z·iaRTSWdmb�x»wetcdc� � SWRT�m`cwho�UWR�UaRTdsiaRjk{Z�ocdmSÂRjocSWweoyZ
Z�tcRviawhx]Z]il`ck{Z�|~`co@pXsrZsd¸XTdmk�\�dmSVU�Z����¶©�RTk=UaRjiakldmS�tyZsSBtcRviawhx]ZstyZsSBtcR�©fR����½´�`cRHSjrZsdJk{ZswhS
SWwhkB\ybeRTSj�� � " * ��� ! #-% � � ����* ! � !�� ! � � � ! � § R�¨VZsk¼©zR��n|~`co@pXsrdmRTST��UaZsweS·´�`cR����-©zRTS$UaR�¨VZHg�Rjk
tcRj�yocwhtyZ»� § R�©�^R�tcRviawhx�^Z]x�RTb�RTk À�R��}^R·tcRjiawhx�^Z]x�RTbqRTk ©@ÄÐÀ�Év�cRTo�U[rZsd����3©�^R�tcRjiaw�x
^Z]x�RTbqRjk�À�Rs«

Ä����3©qÉ � ÄÐÀ�É Ë � � Ä ©@ÄÐÀ�ÉWÉ � © � Ä�ÀqÉvØ
� `»UWi�Zlk{ZsocRTw�i�Z�tcR�RTSWXjiaRvx�Rji	d ^`cb�UawekldO\�Z]i�^Zs�si�Zs|~d�^R]«�SWR � Ë ��ÄÐÀ�É�R�À Ë ©@Ä 2WÉ&��oyZsS�¿cwh\3^dsUaRTSVRTS�tcdUaRTdsiWRTk{Z»�»UaRTkBdmS�´!`cRs«
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 � � ! �� �! " % § R�¨VZ ��ÄÐÀ�É Ë Ä � ÄÐÀqÉVÉ 	 �ydmoctcR � � ��� �Fo�UTrZsdc« � � ÄÐÀ�É Ë � Ä � ÄÐÀ�ÉWÉ 	�� Ý � � ÄÐÀ�Év�
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 Î ZsbeXj`cbeR�� � ÄÐÀqÉ�SWR#��ÄÐÀ�É Ë ÄÐÀ
	-5YÀ �-5 Õ É Ý ÁaÁaÁ �
Q	RTSVUWR�X[ZsSWd � Ä�ÀqÉ Ë À
	 5YÀ � 5 Õ Û�bhdm�mdc� � � ÄÐÀ�É Ë �@À��-5 � À��-R � Ë7Õ � � � ÛcRTo�U[rZsdc«

� ��ÄÐÀ�É Ë ÄWÄ � ÄÐÀqÉVÉ Ý ÁaÁaÁ É�� Ë7Õ � � � Ä � ÄÐÀ�ÉWÉ 	 	 	 � ��ÄÐÀ�É Ë7Õ � � � Ä�À 	 5YÀ � 5 Õ É 	 	 	 Ä �DÀ � 5 � À � É&Ø
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 Î ZsbeXj`cbeR � �
� 2
SWR � Ë ��Ä�ÀqÉ Ë À 
 5YÀ85 Õ R-À Ë À@Ä 2VÉ Ë 2 ä 5 Õ �

�@RTbeZ�iaRT�siaZ�tyZBX[ZstcRjw�Z»«

� �
� 2
Ë � �
� À
� À
� 2
Ë Ö 2�Ä¹×]À ä 5 Õ É Ë � 2qÄ 2 ä 5 Õ É ä 5}Ö 2�Ø

� × 
 § R ¨VZ���`ck{ZO|~`co@pXsrZsdltcRjiaw�x
^Z]x�RTb�R���ÄÐÀ�É Ë ��Ä�À ä 5 Õ Év� Î ZsbeXT`cbhR�� � Ä Õ É�SWR�� � Ä ÖmÉ Ë�� �
§ R�¨VZ��qÄÐÀ�É Ë Ä
����©qÉTÄÐÀ�Év�»dmoctcR�©@Ä�ÀqÉ Ë À ä 5 Õ Ûc\�RTb�ZOiaRT�si�Z�tyZBX[ZstcRTweZ»«�� � ÄÐÀ�É Ë � � Ä ©@ÄÐÀ�ÉWÉy© � ÄÐÀ�Év�
© � ÄÐÀqÉ Ë Ö�À�� ��dm�mdc��� � ÄÐÀ�É Ë � � ÄÐÀ ä 5 Õ ÉyÖ�À�� Î ZsbeXT`cbeZsoctcd�Z¥^`cbhUawhk{Z¶Rvâ»\ciWRTSWSTrZsdORTk À Ë7Õ �!UaRTkldmST«
� � Ä Õ É Ë Ö � � Ä ÖmÉ Ë7Õ � �
� � 
 § R � Ë�� 
 5 � ä 5�×�R ��Ë Ö�À ä ® Õ �cX[ZsbhXT`cbeR � �

� À
�

�@RTbeZ�iaRT�siaZ�tyZBX[ZstcRjw�Z»«

� �
� À Ë

� �
� �
� �
� À Ë��

À�Ä¹× � ä 5¥Ö � É
Ë�� À�Ä¹×3Ä Ö@À ä ® Õ É ä 5¥Ö�Ä Ö�À ä ® Õ ÉVÉ
Ë�� Ä Õ Ö@À � ® �@À 
 5zÀ�ÉvÛ

dm`q�y|�Z1
TRTkldmS3Z�XjdmkB\�dmSVUaZ�tyZsS3|~`co@pXsrdmRTST«
� Ë�� 
 5 � ä 5�× Ë Ä¹Ö@À ä ® Õ É 
 5�Ä Ö@À ä ® Õ É ä 5�×�R � � Ë�� Ä Õ Ö�À��Â® �@À 
 5zÀ�Év�

� � 
�� RjUWRjiaklwhocR¶© � Ä Õ É�SWR�©@ÄÐÀ�É Ë ��Ä���Ä	�qÄÐÀ�ÉWÉWÉv���qÄ Õ É Ë7Õ R
� � Ä Õ É Ë Ö��
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�@RTbeZ�iaRT�siaZ�tyZ Î ZstcRTw�Z»«F© � ÄÐÀqÉ Ë � � ÄÐÀ�É�� � Ä	�qÄÐÀqÉVÉ�� � Ä	��Ä���ÄÐÀ�ÉWÉWÉ&Ûcbedm�mdc��© � Ä Õ É Ë �»�� � " * ��� ! � % ��� � � �� �! "�� � + ��* ) ! � § R�¨VZ{©n`cklZ�|~`co@pXsrZsd{tcRj�yocwhtyZBo�`ck weo�UaRjiVxsZsbhdlZ]g�RviWUad
¾�� § R	©u^R	tcRjiawhx�^Z]x�RTb�RTk ¾�R-© � Ä�ÀqÉ-ÊË�� \�Z]i�Z�Uad!tcd¶À���¾���RTo�U[rZsd�©�\�dmSVSW`cw�weo�x�RjiaSWZ�© � Ý tcRjiaw�x
^Z]x�RTbRs«

Ä © � Ý É���ÄÐÀ�É Ë Õ© � Ä © � Ý ÄÐÀ�ÉWÉ Ø

�DZ]i�ZªZ�\ciad xsZ�tyZª\ciawhklRTwhiaZ�\�Z]iWUWR�x�R�¨VZHZ�gywhgybhwedm�si�Z]��Z�Z[xsZso@pX[ZstyZ»����|¢^dsiWk�`cbeZ�\�d�tcR�SWRji¶dsgcUWwetyZ
tcwhiWRjU�ZsklRTo�UaR�tyZªiaRT�si�ZªtyZHX[ZstcRTweZ»� � RB|�Z]Uadc��Ä ©��-© � Ý ÉjÄÐÀqÉ Ë Àº\�Z]i�Z�Uad�tcd�À �¥¾�� � Rjiawhx]ZsoctcdZsk�g�dmS�dmS3beZstcdmST�cUaRTkldmS
´!`cRs«

Ä ©��3© � Ý É � ÄÐÀqÉ Ë © � Ä © � Ý ÄÐÀqÉVÉ � Ä © � Ý É � ÄÐÀ�É Ë7Õ Ø
��� ���	��
 " ) %
� Õ�
 § R�¨VZn©@ÄÐÀ�É Ë À ä ÑcÀ�� � ÛDbedm�mdHSW`yZ�weo�x�RjiaSaZ ^R�© � Ý ÄÐÀ�É Ë � À�R�© � ÄÐÀ�É Ë ÖÈÀ ÊË � SWRBÀ ÊË�� Û© � Ä © � Ý Ä�ÀqÉWÉ Ë Ö � À��½��\ybewhX[Zsoctcdld�UaRTdsiaRTklZ»«

Ä¹© � Ý É ��ÄÐÀ�É Ë ÕÖ � À ÑHÀºÊË � Ø

� Ö 
 § R�¨VZ�©@Ä�ÀqÉ Ë À 
 Û�bhdm�md�SW`yZ�who�x�RviaSaZ�^R¸©�� Ý ÄÐÀ�É Ë �� À R¸© � ÄÐÀ�É Ë ×@À ä ÊË � SVR�À9ÊË � Û© � Ä ©�� Ý Ä�ÀqÉWÉ Ë × �� À ä �F��\ybhweX[Zsoctcd�d�UaRjdsiaRTk{Z»«
Ä © � Ý É � Ä�ÀqÉ Ë Õ

× �� À ä ÑcÀzÊË�� Ø
� × 
 § R � � ����RTo�U[rZsdc«�Ä��� À�É � Ë À �� � Ý� �c\�Z]i�ZOUWd�tcdmS�dmS�x]ZsbedsiaRjS�tcR·À�U�ZsweS
´!`cR��� À�SVR�¨VZ�tcRj�yocwhtyZ»�
� R-|�Z]Uadc�cSWR�¨VZ � ÄÐÀ�É Ë À 	 Û»\�Z]iaZ � \�Z]i[�»À � � R·\�Z]iaZ � ^_ kB\�Z]iT��À�oqrZsdOUaRTk iaRTS$UWiawVpX]rdmRTSTÛ�Z�who�x�RviaSaZ
tcR � ^R � � Ý ÄÐÀ�É Ë �� À�R � � ÄÐÀ�É Ë � À
	�� Ý Û � � ÄÐÀ�É-ÊË � SWR·ÀzÊË�� �½��\ybewhX[ZsoctcdBd�UaRTdsiaRjk{Z»�»UaRTkldmSj«

� �� À 
 � Ë Ä � � Ý Ä�ÀqÉWÉ � Ë Õ
� � Ä � � Ý ÄÐÀqÉVÉ Ë

À �� � Ý� Ø

�Âk=�mRvi�Zsb¹�D\�RTbeZ�iWRT�si�Z�tyZ�X[ZstcRTweZ»�FSVR �fË � ÄÐÀqÉ�^R�`ck{Z�|~`co@pXsrZsd¬tcRviawhx�^Z]x�RTb�R ��ÄÐÀ�É Ë Ä � Ä�ÀqÉWÉ
	��
� �
�-ÛàRTo�U[rZsdc� � � ÄÐÀ�É Ë � Ä � ÄÐÀ�ÉWÉ�	 � Ý � � ÄÐÀqÉ&�
� � 
 Î ZsbeXj`cbeR�© � ÄÐÀ�Év�cSWR¶©@ÄÐÀqÉ Ë�� À ä 5 Õ �
�ÂSVXjiaRjx�RTkBdmS	© Ë ��� ���°dmoctcR���ÄÐÀ�É Ë � ÀnR �qÄÐÀ�É Ë À ä 5 Õ Û�bedm�mdc� � � ÄÐÀ�É Ë ÕÖ � À R � � ÄÐÀ�É Ë Ö�À�ÛRTo�U[rZsdc«Â© � ÄÐÀ�É Ë � � Ä	�qÄÐÀqÉVÉ�� � ÄÐÀqÉ Ë À

� À ä 5 Õ �
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§ R�¨VZ	� ��±�UaZsbq´�`cR � �
��ÊË7Õ R � ÄÐÀqÉ Ë � � Ø �Âo�U[rZsdc�

� ��Ä�ÀqÉ Ë bewhk4 . Á
� ��� 4 ®
� �

2 Ë � � bewek4 . Á
� 4 ® Õ
2 Ë�� � Ä���É�� � Ø

�Âk \�Z]iWUWweXT`cbeZ]i[�ySWR�� Ë � �cUaRTkldmS·«
Ä � � É � Ë � � Ø

§ R�¨VZ � Ë ��ÄÐÀ�É�`ck{Z�|~`co@pXsrZsdBtcRjiawhx�^Z]x�RTb�R�XjdmocSWwetcRjiWR�Z�|~`co@pXsrZsdc« � Ä�ÀqÉ Ë ����� ��� �
����� ��� Ë � ��� ����� 	 ��� � Ûc`cSaZsoctcd{Z�iaRT�si�ZOtyZ�X[ZstcRjw�Z�\�Z]iaZ��qÄÐÀ�É Ë � � R¶©@ÄÐÀ�É Ë ��ÄÐÀqÉ � � Ä��»É&�!UaRTkBdmS�´!`cR
� ÄÐÀqÉ Ë Ä����3©qÉjÄÐÀqÉ&ÛcRTo�UTrZsdc«
w~É � � ÄÐÀ�É Ë � � R�� � Ä ©@ÄÐÀ�ÉWÉ Ë � ��� ����� 	 ��� � Ë � ��� ��� �
wew�É
© � ÄÐÀ�É Ë � � ÄÐÀqÉ � � Ä��»É&Û�bedm�mdc�

� � ÄÐÀ�É Ë Ä�� ��� ��� É�� Ë�� � Ä��»É�� ��� ��� � � ÄÐÀqÉ Ø
�Âk \�Z]iWUWweXT`cbeZ]i[�

Ä � ��� ��� É � Ë�� � Ä � É � ��� ��� � � ÄÐÀ�É Ë � ��� ��� � � ÄÐÀ�ÉvØ
&('�) ��*,+ ! �� �!-" % � XjiaRjSWXTwekBRTo�UWdldm`HtcRTXviaRTSWXTwhklRTo�UadlRvâ�\�dmocRTocXjw�Zsb¹�yRvâ�\ciaRTSWSVdB\�RTbeZ�|~`co@pXsrZsd

Ò{Ä 2VÉ Ë Ò¶Á ��� 4 Ñ�Ä���ÊË�� É
UaRTk1Zª\ciads\ciawhRTtyZstcR�Ò � Ä 2VÉ Ë ��Ò{Ä 2VÉv�àweSVUadu^Rs�@ZHSW`yZ�tcRviawhx]ZstyZ ^RB\ciads\�dsiaXTwedmoyZsb �Z�|~`co@pXsrZsdc���	bewT^ZsS
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Q	dmS�tcRjSWRToc¿cdmST��ZB|~`co@pX]rZsd�R&â»\�dmocRjocXTw�ZsbàRTk³Z1
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w~É�á°Z1
TRToctcd ��ÄÐÀ�É Ë � À��»UWRTkldmS � � Ë Ä � ��� ��� É � Ë � ��� ��� � � ÄÐÀqÉ Ë � � �
Ö � À �
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� � � ÄÐÀqÉ Ë�� � Ä ÖmÉ � ÕÖ �

�
� ÕÀ ä �
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Z]gySWXTwhSWSaZ Õ �
� Rjiaw�xsZsoctcd � � Ë ®�Ö@À � � � � Û � � Ä Õ É Ë ®�Ö � � Ý R � Ä Õ É Ë � � Ý Û�bhdm�mdc��ZlRj´�`yZ�pXsrZsd{tyZBiaRvU�ZBU�Zsoc�mRTo�UaR
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� � ÄÐÀ�É Ë Õ© � Ä¹© � Ý Ä�ÀqÉWÉ Ë
ÕÀ � � Ä���É Ë � � � � Ä

� É
À Ø

�Âk \�Z]iWUWweXT`cbeZ]i[�ySWR�� Ë � «
Ä � � ÄÐÀ�ÉWÉ � Ë ÕÀ Ø

�	oyZsbedm��ZskBRTo�UWR�Zsd�whUaRjk � Õ�
 �c`cSaZskBdmS�ZOiaRT�si�Z�tyZ�X[ZstcRTweZ�\�Z]i�Z�X[ZsbeXT`cbeZ]i�Z�tcRjiaw�xsZstyZBtcR � ÄÐÀqÉ Ë
Ë�� � � � Ä ��ÄÐÀqÉVÉv�cdmoctcR���ÄÐÀ�É � � ^R�`cklZ�|~`co@pXsrZsdltcRviawhx�^Z]x�RTb¹���Âk U�Zsb�X[ZsSVdc«

� � ÄÐÀ�É Ë Ä � � � � Ä ��ÄÐÀqÉVÉWÉ � Ë �
� � � Ä � É � � ÄÐÀqÉ
��ÄÐÀ�É Ø

�Âk \�Z]iWUWweXT`cbeZ]i[�ySWR�� Ë � «
Ä � � Ä ��ÄÐÀqÉVÉWÉ � Ë � � ÄÐÀ�É

��ÄÐÀqÉ Ø

Q	dmS�tcRTSVRToc¿cdmST��Z{|~`co@pXsrZsdªbhdm��Z]i ^_ UWklweX[Z�RTkãZ1
T`cbàR�SW`yZ{tcRjiaw�xsZstyZ{RTk x�RviaklRTbh¿cdcÛ�\�Z]i�Z � � � � ÕR!� � Õ �ciaRjSV\�RTXvUawhx]ZsklRTo�UaRs«
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� Ë�� ÄÐÀqÉ&�F��\ybhweX[Zsoctcd�bedm��Z]iaw�Uakld��ZBRvâ�\ciaRTSWSjrZsd � Ë�� Ä�ÀqÉ Ë À 	�« � � Ä � É Ë�� � Ä � Ä�ÀqÉWÉ Ë � � � ÄÐÀ�Év�
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�
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� À Ûybhdm�mdc�

� � Ë � � � À � Ë � À 	À Ë � À 	 � Ý Ø

wew�É��ÂkÚ�mRji�Zsb���SVR � ÄÐÀqÉ Ë Ä ��ÄÐÀ�ÉWÉ�	��ydmoctcR���ÄÐÀ�É � � R � �H±���UaRTkldmST«
� � Ä�ÀqÉ Ë � Ä ��ÄÐÀqÉVÉ 	 � Ý � � ÄÐÀ�ÉvØ

wewhw~É § R�¨VZ � Ë Ä � ÄÐÀ�ÉWÉ ��� ��� �°dmoctcR � ÄÐÀ�É � � ����\ybewh´�`cRTkBdmS3bhdm��Z]iawhUakBd �Z�Rvâ»\ciaRjSWSTrZsd � Ë Ä � ÄÐÀ�ÉWÉ ��� ��� Ûbedm�mdc� � � Ä � É Ë ��ÄÐÀ�É � � Ä � ÄÐÀ�ÉWÉv� � RjiWwhx]Zsoctcdc�yUWRTkldmST«
� �
� Ë � � ÄÐÀqÉ �

� Ä � ÄÐÀqÉVÉ 5 � � Ä�ÀqÉ ��ÄÐÀqÉ
� ÄÐÀ�É Ñ R � � ÄÐÀ�É Ë � ÄÐÀ�É � � � ÄÐÀ�É � � Ä � ÄÐÀ�ÉWÉ 5 � � ÄÐÀ�É ��Ä�ÀqÉ

� ÄÐÀqÉ ��Ø
�Âo�U[rZsdc«

� Ä � ÄÐÀqÉVÉ ��� ��� � � Ë Ä � ÄÐÀ�ÉWÉ ��� ��� � � � ÄÐÀqÉ � � Ä � ÄÐÀqÉVÉ 5 � � ÄÐÀqÉ ��ÄÐÀ�É
� ÄÐÀ�É � Ø
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 Î ZsbeXj`cbeR¶Z�tcRjiaw�xsZstyZ�tcR � Ë × � À35zÀ � �-5}Ö �� À 
 �cÀ�� � �
�	´�`cw � Ë ÕÖ � � Ë ® � R � Ë

×
�
� iaRTSV\�RTXjUaw�xsZsklRjo�UaR]Û�bhdm�mdc« � � Ë ×

Ö À � �� ® � À � � 5 ×
Ö À � �� �

� Ö 
 Î ZsbeXj`cbeR¶Z�tcRjiaw�xsZstyZ�tcR � Ë � À � � �ÄÐÀ ä 5zÀ35 Õ É � �
��\ybewhX[ZsoctcdBbhdm��Z]iawhUWkld �Z�|~`co@pXsrZsdlR�`cSaZsoctcd{ZsS
\ciads\ciawhRTtyZstcRTS�tyZ�|~`co@pXsrZsdlbedm��Z]i[^_ UaklwhX[Z»��UaRjkldmST«

�
� Ä � É Ë�� � Ä � À�É 5 � � Ä � � � É�® � � � ÄÐÀ ä 5YÀ35 Õ É Ë � � ÄÐÀ�ÉÖ 5 � À{® � � � ÄÐÀ ä 5YÀ85 Õ ÉvØ

� Rjiaw�xsZsoctcdc« � �� Ë
ÕÖ�À 5 ÕÖ � À ®

�@À35 �À ä 5YÀ35 Õ Rs�

� � Ë � ÄÐÀqÉ � ÕÖ@À 5 ÕÖ � À ®
�DÀ35 �À ä 5YÀ35 Õ � Ë � À � � �ÄÐÀ ä 5YÀ85 Õ É �

� ÕÖ�À 5 ÕÖ � À ®
�@À35 �À ä 5YÀ85 Õ ��Ø

� × 
 Î ZsbeXj`cbeR¶Z�tcRjiaw�xsZstyZ�tcR � Ë À � ÑyÀ�� � �
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��\ybewhX[ZsoctcdBbhdm��Z]iawhUWkld �Z�Rvâ�\ciaRTSWSTrZsdBR�`cSaZsoctcdlZsS3\ciads\ciawhRTtyZstcRTS�tyZ�|~`co@pXsrZsdlbhdm��Z]i ^_ UakBweX[Z»��UaRTkldmST«
�
� Ä � É Ë À � � ÄÐÀ�Év� � Rjiawhx]Zsoctcdc« � �� Ë�� � ÄÐÀ�É 5 Õ Rs� � � Ë � ÄÐÀ�É�Ä � � ÄÐÀ�É 5 Õ É Ë Ä � � ÄÐÀ�É 5 Õ É�À � �
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 Î ZsbeXj`cbeR¶Z�tcRjiaw�xsZstyZ�tcR � Ë À � � ÑcÀ � � �
��\ybewhX[ZsoctcdBbhdm��Z]iawhUWkld �Z�Rvâ�\ciaRTSWSTrZsdBR�`cSaZsoctcdlZsS3\ciads\ciawhRTtyZstcRTS�tyZ�|~`co@pXsrZsdlbhdm��Z]i ^_ UakBweX[Z»��UaRTkldmST«
�
� Ä � É Ë�� � ÄÐÀ�É � Àà� � Rjiaw�xsZsoctcdc« � �� Ë �

� ÄÐÀ�É
Ö � À 5 Õ

� À Rs�

� � Ë � ÄÐÀ�É � � � ÄÐÀqÉÖ � À 5 Õ
� À � Ë

� � � ÄÐÀ�É 5}ÖÖ � À � À � � Ø
� � 
 �	X�¿cR�Z·RT´�`yZ�pX]rZsd¶tyZ�iaRjUaZ·U�Zsoc�mRTo�UaR�Zsd��si�^Z]�yXTd�tcR	©@ÄÐÀ�É Ë À � � ��ÄÐÀ � � É@ocd�\�dmo�Uad�tcR�Z]gySWXTwhSWSaZÀ�Á Ë7Õ �
��\ybewhX[Zsoctcd�bedm��Z]iaw�Uakld�Z�Zsk�g�dmS�dmS�b�ZstcdmS�tcR � Ë À � � �@UaRjkldmST« � � Ä � É Ë À ä � � ÄÐÀqÉ&ÛFtcRjiWwhx]Zsoctcdc«
� � Ë � Ä Ö�À � � ÄÐÀqÉ�5LÀqÉ Ë À � � � Ý Ä Ö � � ÄÐÀ�É 5 Õ ÉvÛ � � Ä Õ É Ë Õ R�ZJRT´�`yZ�pX]rZsd¸tyZ�iaRjU�ZJUaZsoc�mRTo�UWR ^R
� ®JÀ Ë�� �
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 § R ¨VZ{©@ÄÐÀ�É Ë�� � ÄÐÀ�Év� § Z]g�RToctcdB´�`cR�© � Ä Õ É Ë7Õ �cx�Rjiaw��y´�`cR�´!`cRs«�bewek4 . Á Ä 2 5 Õ É � � Ë �

© � Ä Õ É Ë bewek4 . Á
©@Ä 2 5 Õ É�®z©@Ä Õ É

2 Ë bhwek4 . Á
�
� Ä 2 5 Õ É

2 Ë bewek4 . Á �
� ÄWÄ 2 5 Õ É � � É Ë�� � � bewhk4 . Á Ä 2 5 Õ É � � 
 Û

RTo�U[rZsdc� Õ	Ë�� � �ybhwek4 . Á Ä 2 5 Õ É � � 
sÛybedm�mdc«�bewhk4 . Á Ä 2 5 Õ É � � Ë � �
� ! ' � 
 ! % § R�¨VZsk � ÄÐÀ�Év� ��ÄÐÀqÉ�|~`co@pXsrdmRTS�tcwe|~RjiaRjocXTw[^Z]x�RTwhS�R �{`ck{ZOXTdmocSVU�Zso�UaRs� § Rs«
� Õ�
 � Ë ���yRTo�U[rZsd � � Ë�� � � Ö 
 � Ë Àà��Rjo�U[rZsd � � Ë²Õ �
� × 
 � Ë � ��Ä�ÀqÉv�cRjo�U[rZsd � � Ë � � � ÄÐÀqÉ�� � � 
 � Ë�� ÄÐÀqÉ � ��ÄÐÀ�Év�yRTo�U[rZsd � � Ë�� � ÄÐÀqÉ � � � Ä�ÀqÉv�
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 � Ë�� ÄÐÀqÉ � ��ÄÐÀ�É&�yRTo�U[rZsd � � Ë�� � ÄÐÀqÉ � ��ÄÐÀ�É 5 � Ä�ÀqÉ � � ��ÄÐÀ�É&�
� � 
 � Ë � ÄÐÀ�É

��ÄÐÀqÉ Ñ ��Ä�ÀqÉ	ÊË�� �yRTo�U[rZsd � � Ë � � ÄÐÀ�É � ��Ä�ÀqÉ�® � ÄÐÀ�É � � � ÄÐÀqÉÄ ��ÄÐÀ�ÉWÉ ä �
� � 
 � Ë ��� � ��� ��Rjo�U[rZsd � � Ë�� � Ä��»É � � � Ä�ÀqÉ � ��� � ��� �
� � 
 � Ë �

� � ��� �cRTo�U[rZsd � � Ë�� � Ä�ÀqÉ � � � ��� � � � 
 � Ë�� � � � Ä � ÄÐÀqÉVÉ&�yRTo�U[rZsd � � Ë�� � � � Ä � É � � ÄÐÀ�É� ÄÐÀ�É �
� Õ � 
 � Ë�� � Ä � ÄÐÀqÉVÉ&�yRTo�U[rZsd � � Ë � � ÄÐÀ�É

� ÄÐÀ�É �
� ÕmÕ�
 � Ë Ä � ÄÐÀ�ÉWÉ 	 � � �ª±ÍRTo�UTrZsd � � Ë � Ä � ÄÐÀ�ÉWÉ 	 � Ý � � ÄÐÀ�Év�

�� W��  � � In?LKM�NEB£ � ¤ C��j¦�E{?�E�� �£�ADC	� M�P � �

w~É § R � Ë ���	� ÄÐÀ�Év�cRTo�U[rZsdc«

� Ä�ÀqÉ � Ë bhwek4 . Á
����� Ä�À3562VÉ�® ���	� ÄÐÀ�É

2 Ë bewhk4 . Á
���	� � 2Ö 
 � � � � À35 2

Ö 
� 2Ö 

Ë bhwek4 . Á

� ���	� � 2Ö 
� 4ä 
 � �
� � � � À35 2

Ö 
 � Ë�� � � ÄÐÀ�ÉvÑ
dmoctcRs�y\�Z]i�Z�XTZsbeXT`cbeZ]i�du^`cbhUawhkldObewekBwhUaR-`cSaZskldmS�`ckÚbewhklwhUaR	|~`coctyZskBRTo�UaZsb¹�
wew�É § R � Ë � � � ÄÐÀqÉ&�qSaZ]g�RToctcd�´�`cR � � � ÄÐÀqÉ Ë ���	� � � Ö ®ºÀ 
 �qRjo�U[rZsdc�q`»UWwebew 
[ZsoctcdªZ{iWRT�si�Z�tyZ�X[ZstcRjw�Z
XTdmk � ÄÐÀqÉ Ë � Ö ®¬À��»UWRTkldmST«

� � Ë�� � ÄÐÀ�É � � � Ä � ÄÐÀqÉVÉ Ë ® � � � � � Ö ®JÀ 
 Ë ® ���	� ÄÐÀ�ÉvØ
wewhw~É § R � Ë 2 �qÄÐÀ�Év�DSaZ]g�Rjoctcd¬´�`cR 2 ��Ä�ÀqÉ Ë

���	� ÄÐÀ�É
� � � ÄÐÀqÉ �FRTo�U[rZsdc�F`»Uawebhw 
[Zsoctcd�Z�iWRT�si�Z�tcdJ´�`cd!XTweRjo�UaR]�UaRTkBdmST«

� � Ë � � �¢ä ÄÐÀ�É 5 ���	��ä ÄÐÀ�É
� � � ä Ä�ÀqÉ Ë ���

�
ä ÄÐÀ�ÉvØ

��dm�mdc��SVRs«
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Z�É � Ë ���	� ÄÐÀ�Év�cRTo�U[rZsd � � Ë�� � � ÄÐÀ�É g°É � Ë�� � � Ä�ÀqÉv�yRTo�U[rZsd � � Ë ® ���	� ÄÐÀ�É
X É � Ë 2 �qÄÐÀ�Év�»RTo�U[rZsd � � Ë ���

�
ä ÄÐÀqÉ t�É � Ë�� ��2 ��ÄÐÀ�Év�cRTo�U[rZsd � � Ë ® � � ��� � ä ÄÐÀ�É

R É � Ë ���
� ÄÐÀ�Év�cRTo�U[rZsd � � Ë 2 ��ÄÐÀ�É ��� � ÄÐÀqÉ |WÉ � Ë�� � ��� � ÄÐÀ�Év�yRTo�U[rZsd � � Ë ® � �/2 ��Ä�ÀqÉ � � ��� � ÄÐÀqÉ&�� ! ' � 
 ! % § R�¨VZsk � ÄÐÀ�Év� ��ÄÐÀqÉ�|~`co@pXsrdmRTS�tcwe|~RjiaRjocXTw[^Z]x�RTwhS�R �{`ck{ZOXTdmocSVU�Zso�UaRs� § Rs«

� Õ Ö 
 § R � Ë ���	� Ä � ÄÐÀ�ÉWÉ&�yRTo�U[rZsd � � Ë � � � Ä � ÄÐÀ�ÉWÉ � ��ÄÐÀ�Év�
� Õ × 
 § R � Ë�� � � Ä � ÄÐÀ�ÉWÉ&�yRTo�U[rZsd � � Ë ® ���	� Ä � ÄÐÀqÉVÉ � � ÄÐÀqÉ��
� Õ � 
 § R � Ë 2 ��Ä � ÄÐÀ�ÉWÉa��Rjo�U[rZsd � � Ë ���

�
ä Ä � ÄÐÀqÉVÉ � � ÄÐÀ�Év�

� Õ � 
 § R � Ë�� ��2 �qÄ � ÄÐÀ�ÉWÉ&�yRTo�U[rZsd � � Ë ® � � ��� � ä Ä � ÄÐÀqÉVÉ � � ÄÐÀqÉ��
� Õ�� 
 § R � Ë ���

� Ä � Ä�ÀqÉWÉ��yRTo�UTrZsd � � Ë 2 �qÄ � Ä�ÀqÉWÉ ��� � Ä � ÄÐÀ�ÉWÉ � � � ÄÐÀ�É&�
� Õ � 
 § R � Ë�� � ��� � Ä � ÄÐÀ�ÉWÉv�yRTo�U[rZsd � � Ë ® � �/2 �qÄ � ÄÐÀqÉVÉ � � ��� � Ä � ÄÐÀ�ÉWÉ � � ÄÐÀ�É&�
��� ���	��
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 § R�¨VZ � Ë ����� Ä � ÀqÉ&�@dmoctcR � �}±3�¸á°Z1
TRToctcd � ÄÐÀ�É Ë � Àà��UaRTkBdmS � � ÄÐÀ�É Ë � ÛF`»UWwebew 
[Zsoctcd�ZU�Z]g�RTb�Z � � Ë � � � � Ä � ÀqÉv�
�DZ]i�Z�ZsS3dm`»UWiaZsS3|~`co@pXsrdmRjS�UWiawh�mdmocdmk�^RjUWiawhX[ZsST�cd�\ciad�XTRjtcweklRTo�Uadz^R�Zso�^Zsbhdm�mdc�
� Ö 
 § R�¨VZ � Ë ������� Ä � À�Év��dmoctcR � Ñ�� �Þ±²® Æ � Ç��7á°Z1
TRToctcd � Ë ���	��� Ä � ÀqÉ Ë Ä ���	� Ä � À�ÉWÉ � �tcRjiaw�xsZsoctcdBXTdmkld�`ck{ZO\�dsU[�RTocXTweZBR·`cSaZsoctcdldBR&âcRjiaXs^_ XTwhdlZso�UaRjiawhdsi[�cUaRTkldmST«

� � Ë � �
���	� � � Ý Ä � À�É � � � Ä � À�Év�

�DZ]i�Z�ZsS3dm`»UWiaZsS3|~`co@pXsrdmRjS�UWiawh�mdmocdmk�^RjUWiawhX[ZsST�cd�\ciad�XTRjtcweklRTo�Uadz^R�Zso�^Zsbhdm�mdc�
� × 
 § R�¨VZ � Ë 2 �qÄ ���	� ÄÐÀ�ÉWÉv��á�Z1
TRjoctcd � ÄÐÀ�É Ë ���	� ÄÐÀ�Év��UaRTkBdmS � � ÄÐÀqÉ Ë�� � � ÄÐÀqÉ&Ûc`»Uawebhw 
[Zsoctcd�Z�U�Z]g�RTbeZ
� � Ë�� � � ÄÐÀ�É ��� � ä Ä ���	� ÄÐÀ�ÉWÉv�
� � 
 � RjUWRjiaklwhocR3ZsSDiaRjUaZsS½U�Zsoc�mRjo�UaRjS�Zsd·�si�^Z]�yXTd�tcR ��Ë ����� Ä�ÀqÉ�´�`cR
UaRToc¿yZskÅd·XTd�Rj�yXjweRTo�UaR�Zsoc�m`cbeZ]i
we�m`yZsb�Z ÕÖ �
§ Z]g�RjkldmS¶´�`cR{SVR � Ä�ÀqÉ Ë ����� Ä�ÀqÉv��RTo�UTrZsd � � ÄÐÀqÉ Ë � � � ÄÐÀ�ÉvÛDbedm�mdc��tcRjx�RjkldmS�iaRTSVdmbhx�Rji�Z�RT´!`yZ�pXsrZsd
� � ÄÐÀ�É Ë ÕÖ �»dm`�SWR�¨VZ»� � �

� Ä�ÀqÉ Ë ÕÖ ´�`cR	UaRjk SWdmbe`@pX]rdmRTS�À Ë�� � × 5ºÖ � � ��dmoctcR � � �����	S�RT´!`yZ�pXsrdmRTSSTrZsdc«
w~É � � ®¸×@À35LÄ Õ 5 � ��É � ®º× � × Ë � �cSWR�À Ë � × 5}Ö � � � � � ���
wew�É � � ®º×@À85�Ä � ��® Õ É � 5Y× � × Ë�� �ySWR·À Ë ® � × 5}Ö � � � � � ����Q-Z��y�m`»i�Z � Ë�� �



����������	��
���

�����������������	�����! " � "

-3 3

1

� � 
 � RjUaRviaklweocR�dmS�\�dmo�UadmS�dmoctcRld��si�^Z]�yXTd�tyZª|~`co@pXsrZsd � Ë À 5LÖ ���	� ÄÐÀ�É�\�dmSWSW`cwDiaRjUaZªU�Zsoc�mRTo�UaR
¿cdsiaw 
Tdmo�UaZsb¹�
� Rjx�RTkldmS·iaRTSWdmb�x�Rji�Z�Rj´�`yZ�pXsrZsd � � Ë � dm`q��RT´!`cwhx]ZsbeRTo�U�ZsklRjo�UaR]� � � � ÄÐÀ�É Ë ® ÕÖ Û½bhdm�mdc�àdmS�\�dmo�UadmS
UaRTk�Z]gySWXjweSWSaZsS3À Ë�� Ö �× 5}Ö �

�
� � � ����á@we�m`»i�ZO\�Z]i�Z � Ë�� �

-3 3

1

�� W�� a� � In?LKM�NEB£ � ¤ C��j¦�E{?�E�� �£�ADC	� M�P �³8�? 
�£-C � P � �

Z�É § R�¨VZ � Ë �!Ü � ���	� ÄÐÀ�Év�O� |~`co@pX]rZsd�Z]iaXTdHSVRTocdc��tcRj�yocwhtyZª\�Z]i�ZªÀ � � ® Õ Ñ Õ�
 ^R�Zª|~`co@pXsrZsd�who�x�RviaSaZ
tyZª|~`co@pX]rZsd�©@ÄÐÀ�É Ë ���	� ÄÐÀ�Év�qSWR�® � Ö�� À � � Ö ��© � ÄÐÀ�É Ë � � � ÄÐÀ�É�ÊË � SWROÀ � Ä�® � Ö Ñ � Ö Év� �	SaZsoctcdZ¬|¢^dsiakO`cb�Z�tcd¬UaRTdsiaRTklZJtyZ¸|~`co@pXsrZsdºweo�x�RjiaSaZ»��UaRTkBdmST«�SWR � Ë ©�� Ý ÄÐÀ�É Ë �!Ü � ���	� ÄÐÀ�Év��dm`}SVR�¨VZ»������ Ä � É Ë À��cRjo�U[rZsdc«

Ä¹© � Ý É � ÄÐÀ�É Ë Õ© � Ä © � Ý ÄÐÀqÉVÉ Ë
Õ

� � � Ä���Ü � ���	� ÄÐÀ�ÉWÉ Ë Õ
� � � Ä � É Ø

�nZsST� � � � Ä � É Ë � Õ ® ���	� ä Ä � É���\�dmweS � �uÄ$® � Ö Ñ � Ö Év�8�Fo�U[rZsdc« � � Ë Õ
� Õ ® ����� ä Ä � É Ë Õ

� Õ ®¬À ä ÑSWR·À��ºÄ$® Õ Ñ Õ Év�



" � � �n�
�	���V���W
 �����	�������-�������n�������²�����


���	����
g°É § R�¨VZ � Ë �!Ü � � � � ÄÐÀqÉ&� Î dmkld ��Ü � � � ÄÐÀqÉ Ë � Ö ® ��Ü �

���	� ÄÐÀ�Év��UWRTkldmST« � � Ë ®¶Ä���Ü � ���	� ÄÐÀ�ÉWÉ � Û»bedm�mdc�
� � Ë ® Õ

� Õ ®¬À ä Ñ SVR À	�ºÄ$® Õ Ñ Õ ÉvØ

� ! ' � 
 ! % § R�¨VZsk � ÄÐÀ�Év� ��ÄÐÀqÉ�|~`co@pXsrdmRTS�tcwe|~RjiaRjocXTw[^Z]x�RTwhS�R �{`ck{ZOXTdmocSVU�Zso�UaRs� § Rs«

� Õ � 
 § R � Ë �!Ü � ����� Ä � ÄÐÀ�ÉWÉ��cRTo�UTrZsd � � Ë � � ÄÐÀ�É
� Õ ® � ä ÄÐÀ�É �

� Õ � 
 § R � Ë �!Ü � � � � Ä � ÄÐÀ�ÉWÉ���Rjo�U[rZsd � � Ë ® � � Ä�ÀqÉ
� Õ ® � ä ÄÐÀqÉ �

� Ö � 
 § R � Ë �!Ü � 2 ��Ä � ÄÐÀ�ÉWÉa�yRTo�UTrZsd � � Ë � � ÄÐÀ�É
Õ 5 � ä ÄÐÀ�É �

� Ö Õ�
 § R � Ë �!Ü � � ��2 ��Ä � ÄÐÀ�ÉWÉa��Rjo�U[rZsd � � Ë ® � � Ä�ÀqÉ
Õ 5 � ä ÄÐÀqÉ �

� ÖmÖ 
 § R � Ë �!Ü � ��� � Ä � ÄÐÀqÉVÉ&�yRTo�U[rZsd � � Ë � � ÄÐÀqÉ� � ÄÐÀ�É � � � ä Ä�ÀqÉ�® Õ Ñ � � ÄÐÀ�É � � Õ �
� Ös× 
 § R � Ë �!Ü � � � ��� � Ä � Ä�ÀqÉWÉ��yRTo�UTrZsd � � Ë ® � � ÄÐÀ�É� � Ä�ÀqÉ � � � ä ÄÐÀ�É@® Õ Ñ � � ÄÐÀ�É � � Õ �
�� W�� �� � In?LKM�NEB£ ��� � �z£-C�� �E � � M�P � �

�	SDtcRjiaw�xsZstyZsSDtyZsSD|~`co@pXsrdmRTSF¿cwh\�RviWg3^dmbewhX[ZsSDSTrZsd�XTZsbeXT`cbeZstyZsS½tcw�iaRjU�ZskBRTo�UWRs�m\�dmweS�UWd�tyZsSDRTb�ZsSDRTo�x�dmbhx�Rjk
Rvâ�\�dmocRTocXTweZsweSTÛc\�dsi�Rvâ»RTkB\ybedc«
§ R�¨VZ � Ë ���	�

��Ä�ÀqÉ Ë ÕÖ Ä
� � ® � � � ÉvÛytcRjiawhx]Zsoctcdc�cUaRTkldmSj« � � Ë � � � �qÄÐÀqÉ&Ø

§ R � ÄÐÀ�Él^R·tcRjiaw�x
^Z]x�RTb�� �	SaZsoctcd{Z�iWRT�si�Z�tyZ�X[ZstcRTw�Z»�cUaRjkldmST«
� Ö � 
 § R � Ë ���	�

�qÄ � ÄÐÀqÉVÉv�cRTo�U[rZsd � � Ë�� � � ��Ä � ÄÐÀ�ÉWÉ � � ÄÐÀ�É&�
� Ö � 
 § R � Ë�� � � �qÄ � ÄÐÀqÉVÉv�yRTo�UTrZsd � � Ë ���	�

��Ä � ÄÐÀ�ÉWÉ � � ÄÐÀ�É&�
� Ö � 
 § R � Ë 2 ���qÄ � ÄÐÀqÉVÉ&�yRTo�U[rZsd � � Ë ���

� �
ä Ä � ÄÐÀqÉVÉ � � ÄÐÀ�É&�

� Ö � 
 § R � Ë�� ��2 � �qÄ � Ä�ÀqÉWÉ��yRTo�UTrZsd � � Ë ® � � ��� � � ä Ä � ÄÐÀqÉVÉ � � ÄÐÀ�Év�
� Ö � 
 § R � Ë ���

� ��Ä � ÄÐÀ�ÉWÉv�yRTo�U[rZsd � � Ë ® 2 � ��Ä � ÄÐÀ�ÉWÉ ��� � ��Ä � ÄÐÀ�ÉWÉ � � Ä�ÀqÉ��
� Ö � 
 § R � Ë�� � ��� � �qÄ � ÄÐÀ�ÉWÉv�yRTo�U[rZsd � � Ë ® � ��2 ���qÄ � ÄÐÀqÉVÉ � � ��� � �qÄ � Ä�ÀqÉWÉ � � ÄÐÀqÉ&�



����������	��
���

�����������������	�����! " �&#
��� ���	��
 " ) � � + � * ) " ) %
Î ZsbeXT`cbhR�ZsS3tcRjiawhx]ZstyZsS � � �ySWRjoctcdc«
� Õ�
 � Ë � 4�� � ��� �3á°Z1
TRToctcd � ÄÐÀ�É Ë 2 �qÄÐÀ�Év�cUaRTkldmS � Ë �

� � ��� Û°`cSaZsoctcd�ZBU�Z]g�RTbeZ»« � � Ë � � ÄÐÀ�É � � � ��� R
� � Ë ���

�
ä ÄÐÀ�É � 4�� � ��� �

� Ö 
 � Ë�� � Ä � � ÄÐÀqÉVÉv��á°Z1
TRToctcd � ÄÐÀ�É Ë�� � ÄÐÀ�Év��UaRTkBdmS � Ë�� � Ä � ÄÐÀqÉVÉvÛ»bedm�mdc« � � Ë � � ÄÐÀ�É
� ÄÐÀ�É Ë

ÕÀ � � ÄÐÀqÉ �
� × 
 � Ë À � � � � ÕÀ 
s�-�Fo�U[rZsd � � Ë � � � � ÕÀ 
 5YÀ � � � � � ÕÀ 
 � � �½á�Z1
TRjoctcd � Ä�ÀqÉ Ë ÕÀ �cUaRTkldmS
´�`cR

� � � � ÕÀ 
 Ë�� � � Ä � ÄÐÀqÉVÉvÛcXTdmkld � � � � � ÕÀ 
 � � Ë ÕÀ ä
���	� � ÕÀ 
m�ybedm�mdc� � � Ë�� � � � ÕÀ 
 5 ÕÀ

���	� � ÕÀ 
��
� � 
 � Ë � � � Ä ���	� ÄÐÀ�ÉWÉv�@á°Z1
TRToctcd � ÄÐÀ�É Ë ���	� ÄÐÀ�Év�»UaRTkBdmS � Ë�� � � Ä � ÄÐÀqÉVÉvÛc`cSaZsoctcd�Z�UaZ]g�RTbeZ»«

� � Ë ® � � ÄÐÀ�É ���	� Ä � ÄÐÀqÉVÉ Ë ® � � � Ä�ÀqÉ ����� Ä ���	� ÄÐÀ�ÉWÉvØ
� � 
 � Ë ��Ü � � �/2 �qÄ¹×DÀ ä Év�Fá°Z1
TRToctcd � ÄÐÀ�É Ë ×DÀ ä �cUaRTkBdmS � Ë ��Ü � � �/2 �qÄ � Ä�ÀqÉWÉ&Û»`cSaZsoctcd{ZOU�Z]g�RTbeZ»«

� � Ë ® � � ÄÐÀ�É
Õ 5 � ä ÄÐÀ�É Ë ®

� À
Õ 5 �@À � Ø

� � 
 � Ë ��Ü � 2 �qÄ ÕÀ Év�Dá°Z1
TRToctcd � ÄÐÀ�É Ë ÕÀ �cUaRjkldmS � Ë ��Ü � 2 �qÄ � ÄÐÀ�ÉWÉvÛ�`cSWZsoctcd{Z�U�Z]g�RTb�Z»«

� � Ë � � ÄÐÀ�É
Õ 5 � ä Ä�ÀqÉ Ë ®

Õ
Õ 5YÀ ä Ø

� � 
 � Ë ���	� Ä � � Ä�ÀqÉWÉ&�@á�Z1
TRjoctcd � Ä�ÀqÉ Ë�� � ÄÐÀqÉ&�»UaRTkldmS � Ë ����� Ä � ÄÐÀ�ÉWÉvÛc`cSWZsoctcd{Z�U�Z]g�RTb�Z»«
� � Ë�� � ÄÐÀqÉ � � � Ä � Ä�ÀqÉWÉ Ë � � � Ä � � ÄÐÀ�ÉWÉÀ Ø

� � 
 � Ë�� � Ä ������ä ÄÐÀ�ÉWÉv�½á�Z1
TRjoctcd � ÄÐÀqÉ Ë ������ä ÄÐÀqÉ&�yUWRTkldmS � Ë�� � Ä � ÄÐÀ�ÉWÉvÛ�`cSaZsoctcd�Z�U�Z]g�RTb�Z»«
� � Ë � � ÄÐÀqÉ

� Ä�ÀqÉ Ë Ö � �/2 �qÄÐÀqÉaØ

� � 
 � Ë�� � Ä � � � Ä ÀB® ÕÀ ÉVÉv�Fá°Z1
TRToctcd � Ä�ÀqÉ Ë�� � � Ä À{® ÕÀ Év�cUaRTkBdmS � Ë�� � Ä � ÄÐÀ�ÉWÉvÛc`cSaZsoctcd{ZOU�Z]g�Rjb�Z»«
� � Ë � � Ä�ÀqÉ

� ÄÐÀ�É Ë ®
ÕÀ ä 2 �qÄ

Àl® ÕÀ ÉvØ



" � � �n�
�	���V���W
 �����	�������-�������n�������²�����


���	����
� Õ � 
 � Ë ��Ü � ��� � Ä � � ÄÐÀ�ÉWÉv�@á°Z1
TRToctcd � ÄÐÀ�É Ë�� � ÄÐÀ�Év��UWRTkldmS � Ë �!Ü � ��� � Ä � Ä�ÀqÉWÉ&Ûc`cSaZsoctcd{Z�UaZ]g�RTbeZ»«

� � Ë Õ
�
� ÄÐÀ�É � � � ä ÄÐÀ�É�® Õ SWR À � �

� � Ë ® Õ
�
� ÄÐÀ�É � � � ä Ä�ÀqÉ�® Õ SWR À�� � � Ý Ø

� ÕmÕ�
 Î ZsbhXT`cbeR-ZY^Z]iaR[ZOtcd�UViaw��Zsoc�m`cbhd�tcRvUaRjiaklwhoyZstcd�\�RTbhdmS�Rjw�âcdmS�Xjd�dsiatcRToyZstcdmS�R	\�RTbeZOiWRjU�Z¶U�Zsoc�mRTo�UaR
�Z�Xj`»iWxsZ � Ë ÕÀ ocd�\�dmo�Uad�À Ë Ö��
�<iaRjU�ZBUaZsoc�mRTo�UWR �Z{XT`»iVxsZ � Ë ©@ÄÐÀ�É Ë À � Ý ocd{\�dmo�Uad{À Ë Ö�^Rs« � ® ÕÖ Ë ©��¹Ä ÖmÉ�ÄÐÀB®zÖmÉ&� Î dmkld
© � Ä ÖmÉ Ë ® Õ

�
�@Z�RT´!`yZ�pXsrZsd�tyZHiaRvU�ZHU�Zsoc�mRTo�UaRY^Rs« � � 5�À�® ��Ë � � § RBÀ Ë � ��RTo�U[rZsd � Ë³Õ Û@SWR

� Ë�� �cRTo�U[rZsd�À Ë�� �D� ZsbhUa`»iaZ�tcd�UWiaw��Zsoc�m`cbhdº^R-wh�m`yZsb�Z Õ R�ZOg�ZsSWR�^R�wh�m`yZsbqZ � � ��dm�mdc�yZ�^Z]iaRTZ�tcdUWiaw �Zsoc�m`cbedz^Rs« � Ë Ö � Ø �°Ø

4

1

� Õ Ö 
 �	k{Zª\�Z]iVU ^_ XT`cbeZ�kld x�Rv��SWRlZsd�bedmoc�md�tyZ�XT`»iWx]Z � ËµÕ ®�Ö�À ä ���-`yZsoctcd�À Ë ×�ZH\�Z]iWU ^_ Xj`cb�ZRTSWXTZ]\�Z�\�RTbeZ�U�Zsoc�mRjo�UaR �Z�XT`»iVxsZ»� � RjUaRjiakBweocR�Z�RT´!`yZ�pXsrZsdltyZ�iWRjU�Z�tcR�RTSWX[Z]\�Rs�
�LRT´!`yZ�pXsrZsd�tyZ�iaRjUaZ�U�Zsoc�mRTo�UaR �Z¶XT`»iVxsZ¶ocd¶\�dmo�Uad�tcR�Z]gySWXTweSVSaZ�×J^R � ®�©@Ä¹×�É Ë © � Ä¹×�É�ÄÐÀ�®ª×�Év��dmoctcR©@ÄÐÀ�É Ë7Õ ®ºÖ�À ä Ûybedm�mdc��© � Ä�ÀqÉ Ë ® � À�R¶© � Ä¹×�É Ë ® Õ Ö�Û�Z�RT´!`yZ�pXsrZsdz^Rs« � 5 Õ Ö�Àl® Õ � Ë�� Ø

3
1



����������	��
���

�����������������	�����! " � �

��  � 4 £-C	��
 P KMONP E 8 � � � �� M �&A P
§ R�¨VZ �lÄÐÀàÑ � É Ë�� `cklZ�RT´!`yZ�pXsrZsdBoyZsS�xsZ]iWw[^Z]x�RTwhS�À�R � �
������������ �! " % �	k{ZO|~`co@pXsrZsd � Ë ©@ÄÐÀ�ÉB^R�tcRj�yocwhtyZBwek�\ybeweXjwhU�ZsklRjo�UaR�\�RTb�Z�RT´�`yZ�pX]rZsd �{Ä�À�Ñ � É Ë � �´�`yZsoctcd��{ÄÐÀàÑ&©@ÄÐÀ�ÉWÉ Ë�� �
�ÂkÚdm`»UWiaZsS�\�ZsbeZ x!i�ZsST�y´�`yZsoctcd � Ë ©@ÄÐÀqÉ�SaZ]UawhSW|�Z1
 �Z�RT´!`yZ�pXsrZsd �lÄÐÀ�Ñ � É Ë�� �
��� ���	��
 " ) %
� Õ�
 § R�¨VZ�Z�Rj´�`yZ�pXsrZsd �{Ä�À�Ñ � É Ë � ��dmoctcR �{ÄÐÀàÑ � É Ë À 
 5 � ® Õ Û�Z{|~`co@pXsrZsd � Ë ©@ÄÐÀ�É Ë Õ ®zÀ 
 ^RtcRj�yocwhtyZ�whkB\ybewhXTwhU�ZskBRTo�UWR�\�RTb�Z�RT´!`yZ�pXsrZsd �{ÄÐÀàÑ � É Ë�� �!\�dmweS �{ÄÐÀàÑ&©@ÄÐÀ�ÉWÉ Ë À 
 5¥Ä Õ ®HÀ 
 É�® Õ�Ë � �
� Ö 
 § R�¨VZ{ZlRT´!`yZ�pXsrZsd �lÄÐÀ�Ñ � É Ë � �°dmoctcR �{ÄÐÀàÑ � É Ë � � 5�À�® Õ Û�Z�|~`co@pXsrZsd � Ë ©@ÄÐÀqÉ Ë �� Õ ®JÀ ^RtcRj�yocwhtyZ�wek�\ybeweXjwhU�ZsklRjo�UaR½\�RTbeZ·Rj´�`yZ�pXsrZsd �{Ä�À�Ñ � É Ë�� �s\�dmweS �lÄÐÀ�Ñ&©@Ä�ÀqÉWÉ Ë Ä �� Õ ®¬ÀqÉ � 5BÀ3® Õ�Ë � �
� × 
 § R�¨VZ�ZlRT´�`yZ�pXsrZsd �lÄÐÀ�Ñ � É Ë � ��dmoctcR �lÄÐÀ�Ñ � É Ë À ä 5 � ä ®YÖ � Û�RjSVU�Z{RT´�`yZ�pX]rZsd�tcRv�yocR�whkB\ybewhXTw��U�ZsklRjo�UaR�`ck{Z�|�Zsk�^_ bhw�Z{tcRB|~`co@pXsrdmRjSTÛ@\�dsi�RvâcRTk�\ybed�©@Ä�ÀqÉ Ë � Ö � ®¬À ä ��©@ÄÐÀ�É Ë ® � Ö � ®�À ä Û�Rjk�mRji�Zsb��

� Ë ©��¢ÄÐÀ�É Ë
��	 �
 � Ö � ®¬À ä SWR ® � � À � �
® � Ö � ®¬À ä SWR � �¥À � � Ñ

\�Z]i�Z�X[ZstyZ � �zÄ$® � Ñ � Év�
� � 
 § R ¨VZlZ�RT´!`yZ�pXsrZsd �lÄÐÀ�Ñ � É Ë�� �ydmoctcR �lÄÐÀ�Ñ � É Ë � ä ®º× � ®¬À{®���ÛyRTo�U[rZsdc��ZsS3|~`co@pX]rdmRTS
� Ë ©@ÄÐÀ�É Ë ÕÖ Ä¹× � � � À 5¥× �sÉFSTrZsd�tcRj�yocwetyZsS�whkB\ybewhXTwhU�ZskBRTo�UWR
\�RTb�Z�RT´�`yZ�pXsrZsd �lÄÐÀàÑ � É Ë�� ��\�dmweSj«
�{Ä�À�Ñ&©@ÄÐÀ�ÉWÉ Ë �lÄÐÀàÑ ÕÖ Ä¹× � � � À85¥× �sÉWÉ Ë�� �
� gySWRjiWx�RTkBdmS�´�`cR¶oyZstyZ{��Z]i�Zso�UaR�´�`cR¶`ck{Z�|~`co@pXsrZsd�tcRj�yocwetyZ{wek�\ybeweXjwhU�ZsklRjo�UaR·SWR�¨VZlXjdmo�U[^_ o!`yZ»��tcRv�iaw�x
^Z]x�RTb���RjUaXs��Q-Z�x�RviatyZstcRs�
ocRTk SWRjkB\ciaR�`ck{ZnRT´�`yZ�pX]rZsd �{ÄÐÀàÑ � É Ë � tcRj�yocR�wek�\ybeweXjwhU�ZsklRjo�UaRZsbe�m`cklZ�|~`co@pXsrZsdc�F�@dsi�R&âcRTkB\ybhdc�cXTdmocSWwhtcRjiaR¶Z�SWRT�m`cwho�UaR�RT´�`yZ�pX]rZsdc«

À 
 � � 5zÀ 
 2 �qÄÐÀ � ä É 5 � � Ä�À35 � É 5 ���	� ÄÐÀ�É Ë�� Ø
��  �� È¡ � �P � M I �jE G P 4=£-C���
 P G P Gn£ I � P � I�? KM�NP E 8 � � � �� M �&A P
�@d�tcRjkldmS�XTZsbeXT`cbeZ]i�ZHtcRjiWwhx]ZstyZHtcRl`ck{Z�|~`co@pXsrZsd�tcRj�yocwetyZ�whkB\ybewhXTwhUaZsklRTo�UaROSWRTk>ocRTXTRTSWSVwetyZstcR{tcR
Rvâ�\ybeweXjwhU�^ZÈ� b�Z»�D�DZ]i�Z�whSVUad�`cSaZ]iaRTkBdmS3ocd xsZskBRTo�UWR¶Z�iWRT�si�Z�tyZ�X[ZstcRTweZ»�
§ `»\�dmoc¿yZ�´�`cR �{Ä�À�Ñ � É Ë � tcRj�yocR�wekB\ybhweXTw�U�ZsklRTo�UaR¶`ck{Z{|~`co@pXsrZsdªtcRjiaw�x
^Z]x�RTb � Ë ©@ÄÐÀ�Év�·��UWiaZ xF^RTS
tcR�R&âcRTkB\ybhdmS
kldmSVUWi�Z]iWRTkldmS
´�`cR-\�d!tcRTkldmS�X[ZsbeXT`cbeZ]i � � SWRTk�XTdmoc¿cRTXTRvi � �



" � � �n�
�	���V���W
 �����	�������-�������n�������²�����


���	����
��� ���	��
 " § R ¨VZ � Ë ©@ÄÐÀ�É�`ck{ZJ|~`co@pX]rZsd¸tcRjiawhx�^Z]x�RTb�tcRj�yocwetyZ¸wek�\ybeweXjwhU�ZsklRjo�UaR�\�Rjb�ZJRT´!`yZ�pXsrZsd
À ä 5 � ä Ë7Õ � Î ZsbeXT`cbhR � � �
Î dmkld � Ë ©@ÄÐÀ�Év�qUaRTkBdmS-À ä 57ÄVÄ ©@ÄÐÀ�ÉWÉ ä ËÚÕ � � Rjiaw�xsZsoctcdªRTkµiaRTb�Z�pX]rZsdHZ�ÀzZskOg�dmS�dmS·b�ZstcdmS·tyZ
we�m`yZsbhtyZstcR�R�`cSaZsoctcd{ZOiaRT�si�Z�tyZBX[ZstcRTweZ»��dsgcUWRTkldmST«

Ä�À ä É � 5LÄWÄWÄ ©@Ä�ÀqÉWÉ ä É � Ë Ä Õ É � Û
Ö�À85}Ö½©@ÄÐÀ�Éy© � ÄÐÀqÉ Ë � Ø

�Âo�U[rZsdc�°© � ÄÐÀqÉ Ë ® À
©@Ä�ÀqÉ Ë ®

À
�
� ��dm�mdc�

� � Ë ® À � Ø

§ Z]g�RjkldmSH´!`cRº©@ÄÐÀ�É Ë � Õ ®¬À ä ^R¬tcRv�yocwetyZ}wekB\ybhweXTw�U�ZsklRTo�UaR�\�RTbeZ�RT´!`yZ�pXsrZsd¥À ä 5 � ä Ë Õ R
© � ÄÐÀqÉ Ë ® À

� Õ ®¬À ä Ë ®
À
�
�

� �£�ADEªG�E Gn£ � �P � M I �jE

� ZstyZ	`ck{Z�RT´�`yZ�pX]rZsd·´!`cR
tcRj�yocR � wekB\ybhweXTw�U�ZsklRTo�UaRFXTdmkld	`ck{Z�|~`co@pXsrZsd·tcRjiaw�x
^Z]x�RTb�tcR�À��mX[ZsbhXT`cb�ZÈ� SWR
� � tcd�SWRT�m`cweo�UaR�kld�tcdc«
w~É � Rjiaw�xsZÈ� SWR�ZskOg�dmS
dmS3beZstcdmS�tyZ�RT´�`yZ�pX]rZsd�RTk iaRjb�Z�pXsrZsd�ZOÀà�cUaRjiakBd�Z�UaRjiWkldc�D�	d�|�Z1
s�R	��bhdc�»UaRToc¿yZ
RTkÞklRTo�UaR
´�`cR � ^R
`ck{Z-|~`co@pXsrZsd¶tcR
À{R3`cSVR�Z-iaRT�si�Z-tyZ�X[ZstcRjw�Z»��´�`yZsoctcd�ocRTXTRTSWSc^Z]iawedc��\�Z]i�Z�tcRviawhx]Z]iZsS�Rvâ»\ciaRjSWSTrdmRTS�oyZsS3´�`yZswhS��y�m`»iaR � �
wew�É � iWRTSW`cbhUaZstcd¶SWRji�^Z·`ck{Z-RT´�`yZ�pXsrZsd�dmoctcR3�y�m`»i�Z·oqrZsd�SWdmklRjo�UaR�À�R � ��k{ZsS½UaZskOg�^Rjk � � � �Dâ»\ciaRjSWSWR
� � RTkÚ|~`co@pXsrZsdBtcR�À�R � ����Zsbq\ciad�XTRjSWSWdY^R·X�¿yZsk{ZstcdBRvâ�\ybewhXTwhU�Z]i � � �
��� ���	��
 " ) % Î ZsbhXT`cbeR � � SWR � Ë ©@Ä�ÀqÉn^R�`ck{Z�|~`co@pXsrZsd¬tcRviawhx�^Z]x�RTb¹�DtcRj�yocwhtyZ�wek�\ybeweXjwhU�ZsklRjo�UaR
\�Rjb�ZsS�RT´�`yZ�pXsrdmRjS�tyZstyZsST«
� Õ�
 À 
 ®º×DÀ ä � � 5 � 
 Ë � À35 Õ �
Q	dsUaR
´�`cR�À 
 ®�×DÀ ä � � 5 � 
 Ë � À�5 Õ ^R
we�m`yZsb»Z-À 
 ®�×DÀ ä Ä ©@ÄÐÀ�ÉWÉ � 5nÄ ©@ÄÐÀ�ÉWÉ 
 Ë � À 5 Õ Û�tcRjiaw�xsZsoctcdZsk�g�dmSDdmS½b�ZstcdmSDtyZ�RT´!`yZ�pXsrZsdc��dsgcUaRTkldmSj«
ÄÐÀ 
 É � ®�Ä¹×DÀ ä Ä ©@ÄÐÀ�ÉWÉ �[É � 5�ÄWÄ ©@ÄÐÀ�ÉWÉ 
 É � Ë Ä � À 5 Õ É � Û�RTo�UTrZsdc�

×@À ä ® � À�Ä ©@ÄÐÀ�ÉWÉ � ® Õ Ö�À ä © � ÄÐÀ�É�Ä ©@ÄÐÀ�ÉWÉ 
 5¥×F© � ÄÐÀqÉ�Ä ©@Ä�ÀqÉWÉ ä Ë � Ø
��dm�mdc�°×@À ä ® � À � �
® Õ Ö@À ä � � � 
 5¥× � � � ä Ë � � �½â»\ciWRTSWSaZsoctcd � � RTk�|~`co@pXsrZsdltcR�À�R � «

� � Ë Ö-®JÀ ä 5}Ö@À � �
� ä Ä Õ ® � À ä � É Ø



����������	��
���

�����������������	�����! " � �
� Ö 
 À ä 5YÀ � 5zÀ ���	� Ä � É Ë � ���	� ÄÐÀ�Év�
� Rjiaw�xsZsoctcdYZsk�g�dmS{dmS�b�ZstcdmS�Ö�À 5 � 5 À � � 5 ���	� Ä � É 5 À � � � Ä � É � � Ë � � ���	� ÄÐÀqÉ 5 � � � � Ä�ÀqÉv��½â�\ciaRTSWSWZsoctcd � � RTkÚ|~`co@pXsrZsdltcR·À�R � «

� � Ë � � �
� ÄÐÀqÉ�®ºÖ�À{® � ® ���	� Ä � ÉÀ85YÀ � � � Ä � Éà® ����� Ä�ÀqÉ Ø

� × 
 ���	� ÄÐÀ35 � É Ë � ä � � � ÄÐÀ�Év�
� Rjiaw�xsZsoctcdªZsk�g�dmS�dmS-b�ZstcdmS�Ä Õ 5 � � É � � � ÄÐÀ 5 � É Ë Ö � � � � � � Ä�ÀqÉ@® � ä����	� ÄÐÀ�Év� �½â�\ciaRTSWSWZsoctcd � �RTk�|~`co@pXsrZsdltcR·À�R � «

� � Ë �
ä����	� ÄÐÀ�É 5 � � � ÄÐÀ85 � ÉÖ � � � � Ä�ÀqÉ�® � � � ÄÐÀ35 � É Ø

� \ciWd�XTRTSVSWd�tcR
tcRjiWwhx]Z]iDwekB\ybhweXTw�U�ZsklRTo�UaRD\�d�tcR
SWRviD`cSaZstcd�SVdmklRTo�UaR�SWR�Z	|~`co@pXsrZsd·tcRjUaRjiakBweoyZstyZ�\�Rjb�Z
|~dsiak{ZªwekB\yb¹^_ XTw�U�Z�^RltcRviawhx�^Z]x�RTb¹� �nZsST��\�Z]i�Z�dmS�RvâcRTk�\ybedmS�RBRvâcRjiWXm^_ XTwhdmST�@SWRTk�\ciaRlXTdmocSWwhtcRji�Z]iaRjkldmSRTSVUaZ�Rvâ»we�c�RTocXTweZ�SaZ]UWweSW|~RTw�U�Z»�
��� ���	��
 " )
� Õ�
 � RjUWRjiaklwhocR�ZºRT´!`yZ�pXsrZsd�tyZºiaRjU�Z¸U�Zsoc�mRTo�UaR�ZsdY�si�^Z]�yXjd�tyZY|~`co@pX]rZsd�wek�\yb ^_ XjwhU�Z¸tcRj�yocwhtyZz\�dsiT«
� ä Ë À ä Ä�À35}ÖmÉv�cocd�\�dmo�UWd � ® ÕÖ Ñ ÕÖ

� ×
Ö 
 �

� Rjiaw�xsZsoctcd{Z�RT´�`yZ�pXsrZsdBwekB\ybhweXTw�U�ZsklRTo�UaRs«FÖ � � � Ë À�Ä¹×@À85 � Év���Dâ»\ciaRjSWSaZsoctcd � � RTk�|~`co@pXsrZsd{tcR�À
R � « � � Ë ×DÀ ä 5 � ÀÖ � Û�bhRTk�gci�ZsoctcdH´!`cR�À Ë ® ÕÖ � � � Ë © � Ä�ÀqÉ	R ÕÖ

� ×
Ö Ë © ��® ÕÖ 
 Ë � �qUaRTkBdmS

´�`cR�© � � ® ÕÖ 
 Ë ® �
Ö � � ^R¶d{XTd�Rv�yXTweRTo�UaROZsoc�m`cbeZ]i�tyZBiaRjUaZBU�Zsoc�mRTo�UaR¶ocdl\�dmo�Uad � ® ÕÖ Ñ ÕÖ

� ×
Ö 
 R

Z�Rj´�`yZ�pXsrZsd�tcRTSVU�Z�iWRjU�Zº^R ��� � � 5 Õ � À{® Õ	Ë�� �

-2 2

-2

2

� Ö 
 � RjUaRjiakBweocR-Z�RT´�`yZ�pX]rZsd�tyZ¶iaRvU�Z¶U�Zsoc�mRTo�UaR	R·Z¶RT´�`yZ�pXsrZsdOtyZ�iaRjU�Z¶ocdsiWk{Zsb�ZsdO�si�^Z]�yXTdOtyZ�|~`co@pXsrZsd
wek�\yb ^_ XjwhU�Z�tcRj�yocwhtyZ�\�dsi[«�ÄÐÀ ä 5 � ä É�Ä � ä 5YÀOÄÐÀ85 Õ ÉWÉ Ë�� À � ä ocd�\�dmo�Uad � ÕÖ Ñ ÕÖ 
 �



" � � �n�
�	���V���W
 �����	�������-�������n�������²�����


���	����
� Rjiaw�xsZsoctcd�Z·RT´!`yZ�pXsrZsd·wekB\ybhweXTw�U�ZsklRTo�UaR
Ö � � � Ä Ö � ä 5�Ö@À ä ®�×DÀ�É Ë ®¶Ä � À � ä 5 � À 
 5�×@À ä ®B× � ä Év�
��RTk�gci�ZsoctcdB´!`cR�À Ë ÕÖ � � � Ë © � ÄÐÀ�É�R � Ë ÕÖ � UaRTkldmS
´!`cR¶© � Ä ÕÖ É Ë Ö¸^R·dBXTd!Rj�yXTwhRTo�UWR¶Zsoc�m`cb�Z]i3tyZ
iaRjUaZ�U�Zsoc�mRjo�UaR�ocd�\�dmo�Uad � ÕÖ Ñ ÕÖ 
 R�Z�RT´�`yZ�pXsrZsd�tcRTSVUaZ�iaRvU�Z}^RBÖ � ® � À 5 ÕOË � �¶�ÅRT´�`yZ�pXsrZsd�tyZ
iaRjUaZ�ocdsiak{Zsb�^R � � 5}Ö@Àl®¸× Ë�� �

-1 1

-1

1

� × 
 � RjUaRjiakBweocR-Z�RT´�`yZ�pX]rZsd�tyZ¶iaRvU�Z¶U�Zsoc�mRTo�UaR	R·Z¶RT´�`yZ�pXsrZsdOtyZ�iaRjU�Z¶ocdsiWk{Zsb�ZsdO�si�^Z]�yXTdOtyZ�|~`co@pXsrZsd
wek�\yb ^_ XjwhU�Z�tcRj�yocwhtyZ�\�dsi[« À

ä
� ä 5 �

ä
� ä Ë²Õ �cRTk ´!`yZsbe´!`cRji3\�dmo�UWdcÛ�Ä��lR �	XTdmocSVU�Zso�UaRTS3oqrZsdBo�`cb�ZsS�É&�

� Rjiaw�xsZsoctcdYZ¸RT´�`yZ�pXsrZsdºwhkB\ybewhXTwhU�ZskBRTo�UWR Ö@À� ä 5
Ö � � �
� ä Ë�� � �½â»\ciWRTSWSaZsoctcd � � Rjk |~`co@pXsrZsdztcR�À

R � « � � Ë ® �
ä À
� ä � Û�bhRTk�gci�Zsoctcd¸´�`cR�À Ë À�Ás� � � Ë © � ÄÐÀ�É�R � Á Ë ©@ÄÐÀ�ÁjÉv�
SWR � ÁfÊË � ��UaRTkldmST«

© � ÄÐÀ�Á É Ë ® �
ä À�Á
� ä � Á �!´!`cR�^R3d�XTd!Rj�yXTweRjo�UaR�Zsoc�m`cb�Z]iFtyZ·iaRjUaZ·U�Zsoc�mRTo�UaR3ocd�\�dmo�Uad{Ä�À�Á]Ñ � Á[ÉDR�Z�RT´!`yZ�pXsrZsd

tcRTSVUaZ�iaRjU�Zº^Rs« � ® � Á Ë ® � � ä À�Á� ä � Á � ÄÐÀ{®¬À�Á[Év� � `q��RT´!`cwhx]ZsbeRTo�UaRTklRjo�UaR]�

� � Á
� ä � � 5 � À�Á

� ä � À Ë7Õ Ø

�7Rj´�`yZ�pXsrZsd�tyZ�iaRjUaZ�ocdsiak{Zsb�^Rs« � ® � Á Ë � � ä � Á
� ä À�Á � ÄÐÀl®JÀ�Á É �cSWR�À�ÁBÊË�� �

�ÂS$U�ZsSDRT´�`yZ�pXsrdmRjSFocdmSDtqrZsd¶ZsS@iaRvU�ZsS@U�Zsoc�mRTo�UaRTS½R�ocdsiWk{ZsweS@o�`ckÅ\�dmo�UWd�´!`yZsbe´�`cRvi3ÄÐÀ�ÁsÑ � Á[É�tyZ�RTbhwh\ySWR]�
�ÂkÅ\�Z]iWUawhXT`cb�Z]i�SVR � Ë � Ë Ü!�!UaRjkldmSFUad!tyZsS�ZsS�iaRjUaZsSÂU�Zsoc�mRTo�UaRTS�R	ocdsiaklZsweSÂo�`ck \�dmo�Uad�´!`yZsbe´!`cRji
ÄÐÀ�Á]Ñ � Á[É�tcR�`ck�Xm^_ iaXT`cbed�tcR�i�Zswhd�Ü!�



����������	��
���

�����������������	�����! " �&%

� � 
 � RjUaRjiakBweocR-Z�RT´�`yZ�pX]rZsd�tyZ¶iaRvU�Z¶U�Zsoc�mRTo�UaR	R·Z¶RT´�`yZ�pXsrZsdOtyZ�iaRjU�Z¶ocdsiWk{Zsb�ZsdO�si�^Z]�yXTdOtyZ�|~`co@pXsrZsd
wek�\yb ^_ XjwhU�Z¶tcRj�yocwhtyZ�\�dsi[« À

ä
� ä ® �

ä
� ä Ë7Õ ��RTk ´�`yZsbh´�`cRji
\�dmo�UadcÛ�Ä���R#��SjrZsd�XjdmocSVU�Zso�UaRTS�oqrZsd�o�`cb�ZsS�É&�

� Rjiaw�xsZsoctcd�Z�RT´!`yZ�pXsrZsd�wek�\ybeweXjwhU�ZsklRjo�UaR Ö@À� ä ®
Ö � � �
� ä Ë�� ���½â»\ybhweXTw�U�Zsoctcd � � « � � Ë � ä À

� ä � RBbeRTk��
gci�Zsoctcdn´�`cRlÀ Ë À�Á]� � � Ë © � ÄÐÀ�É�R � Á Ë ©@ÄÐÀ�ÁTÉv�@SWR � Á¸ÊË � �@UaRjkldmSO© � Ä�À�Á[É Ë � ä À�Á

� ä � Á �D´�`cR�^R{dXTd!Rj�yXTweRjo�UaRªZsoc�m`cb�Z]i�tyZ�iaRjU�Z�U�Zsoc�mRjo�UaRªZsd��si�^Z]�yXTdntyZn|~`co@pX]rZsdJocd�\�dmo�Uad¥Ä�À�Á]Ñ � Á[É�R�ZnRT´!`yZ�pXsrZsdtcRTSVUaZ�iaRjU�Zº^Rs«

� � Á
� ä � � ® � À�Á

� ä � À Ë ® Õ Ø

�7Rj´�`yZ�pXsrZsd�tyZ�iaRjUaZ�ocdsiak{Zsb�^Rs« � ® � Á Ë ® � � ä � Á� ä À�Á � ÄÐÀ{®¬À�Á[É �ySWR·À�Á�ÊË�� �
�ÂS$U�ZsS�RT´�`yZ�pX]rdmRTSOocdmS�tqrZsdnZsS¶U�Zsoc�mRjo�UaRjS�R�ocdsiaklZsweS�Z�`ck{Z�¿cwh\�^RviWg�dmbhR{o!`ck=\�dmo�UadYÄÐÀ�Á]Ñ � Á[É¶Z]i$�gywhUVi�^Z]iawedc�



" � � �n�
�	���V���W
 �����	�������-�������n�������²�����


���	����
� � 
 �	X�¿cR�Z�RT´!`yZ�pXsrZsdltyZ�iWRjU�Z�UaZsoc�mRTo�UWR¶ZsdB�siy^Z]�yXTdBtyZsS3|~`co@pXsrdmRTS�whkB\yb ^_ XTwhU�ZsS�tcRv�yocwetyZsS�\�dsi[«
w~É�À 
 5 � 
 Ë � À � �»ocdB\�dmo�Uad�Ä¹×»Ñ�×�Év��Ä�á�dmbewh`ck tcR � RTSWX[Z]iVUaRTS�Év�
wew�É
Ö3ÄÐÀ ä 5 � ä É ä Ë Ö � ÄÐÀ ä ® � ä Év�cocdB\�dmo�UWd�Ä¹×»Ñ Õ Év��Ä �àRTkBocweSWX[Z]UaZ�tcR���RjiWocdm`cbebew�Év�
w~É � Rjiaw�xsZsoctcdBZ�RT´!`yZ�pXsrZsdBwhkB\ybewhXTwhU�ZskBRTo�UWRs«

� � Ë Ö � ®�À ä
� ä ®zÖ@À Ø

Q	d�\�dmo�UWd�Ä¹×»Ñ�×�Év� � � Ë ® Õ R�Z�RT´�`yZ�pXsrZsd�tyZ�iaRvU�Z�U�Zsoc�mRjo�UaRn^R·À85 � Ë � �
wew�É � Rviawhx]Zsoctcd{Z�Rj´�`yZ�pXsrZsd�wekB\ybhweXTw�U�ZsklRTo�UaRs«

� � Ë ® À�Ä�®�Ö � 5 � À
ä 5 � � ä É

� Ä Ö � 5 � À ä 5 � � ä É Ø

Q	d{\�dmo�Uad�Ä¹×»Ñ Õ Év� � � Ë ® �Õ × ROZ�Rj´�`yZ�pXsrZsd�tyZliaRjU�ZlU�Zsoc�mRTo�UaR¬^R Õ × � 5 �@À�® � �BË � � � RTSWRToc¿cdmS
tcdBá�dmbewh`ckÚtcR � RTSWX[Z]iVUaRTS�R·tyZ ��RTklocwhSWX[Z]U�Z�tcR���Rjiaocdm`cbhbew��yiWRj\�RTXvUawhx]ZsklRTo�UaRs«

-4 -2 2 4 6 8

-2

2

4

6

-2 2

2

�� �� � P � �� � � P �µG�£ M I�C 
 P �ãEBCDADEB¦�E{? P ���

�	S�|�Zsk�^_ beweZsS�tcR�XT`»iWx]ZsS	dsiWUadm�mdmoyZswhS�STrZsd�kO`cwhUWdl`»Uawebhw 
[ZstyZsS�RTk tcwh|~RjiaRTo�UaRTSJ^Z]iaR[ZsST�3Q-Zlá
^_ SWwhX[Z»�°\�dsiRvâ»RTkB\ybedc��ZsS@bhweoc¿yZsSDtcR�|~dsimpX[Z-tcR�`ck<XTZskB\�d-RTbhRjUWiadmSVUy^Z]UaweXTd-STrZsd-dsiWUWdm�mdmoyZsweS �ZsSDbewhoc¿yZsS½tcR�\�dsUaRTocXTweZsb
XTdmocSVUaZso�UaR�R·ZsS3XT`»iVxsZsS3weSWdsU�^RviaklweXTZsS·Ä�tcR�wh�m`yZsb�UaRTkB\�Rji�Z]Ua`»iaZ�É�SjrZsd�dsiWUWdm�mdmoyZsweS�Zsd��y`�â»dBtcd�X[Zsbedsi[�
� `yZsS�XT`»iWx]ZsS�STrZsd�tcwhUaZsS¶dsiWUadm�mdmoyZswhS�o�`ck1\�dmo�Uad�tcRlweo�UaRjiWSWR»pXsrZsd�SWR{SW`yZsS¶iWRjU�ZsS�U�Zsoc�mRjo�UaRjS�ocRTSWSWR
\�dmo�Uad�STrZsd¶\�RjiW\�RToctcweXT`cbeZ]iaRTST� �	k{Z�|�Zsk�^_ beweZ�tcR�XT`»iVxsZsSB^R�dsiVUadm�mdmoyZsb�Z¶dm`»UVi�Z¶|�Zsk�^_ bhw�Z·tcR	XT`»iWx]ZsS�SWRX[ZstyZ�XT`»iWx]ZBtcR�`ck{ZO|�Zsk�^_ bew�Z¬^R·dsiWUadm�mdmoyZsb�Z�UWd�tyZsS3ZsS�XT`»iWx]ZsS�tyZ�dm`»UWi�Z�|�Zsk�^_ bhw�Z»�



����������	��
���

�����������������	�����! " �T"
��� ���	��
 " ) %
� Õ�
 � |�Zsk�^_ bhw�ZOtcR·\�Z]iy^Z]g�dmb�ZsS � ä Ë�� �ÂÀL^R�dsiWUWdm�mdmoyZsb �Z�|�Zsk�^_ bew�Z�tcR�RTbew�\ySWRTS	Ö�À ä 5 � ä Ë � ä �
� Rjiaw�xsZskldmS�ZsS�RT´!`yZ�pXsrdmRTS�wekB\ybhweXTw�U�ZsklRTo�UaR�RnXTdmkB\�Z]i�ZskBdmSldmS�XTd�Rj�yXjweRTo�UaRTSHZsoc�m`cb�Z]iaRTSj� § R�¨VZsk
ß Ý¶dmS¶XTd!Rj�yXTweRjo�UaRjS�Zsoc�m`cb�Z]iaRjS¶XTdsiWiaRjSV\�dmoctcRTo�UaRTS �Z�|�Zsk�^_ bhw�ZªtcR�\�Z]i�^Z]g�dmbeZsS�R ß ä�dmS�XTd�Rj�yXjweRTo�UaRTSZsoc�m`cb�Z]iWRTS�XTdsiViaRTSV\�dmoctcRTo�UWRTS �Z�|�Zsk�^_ beweZ�tcR�RTbew�\ySWRTST� ��dm�mdc�

ß Ý Ë Ö �
� Ë �Ö�À Ñ

ß ä Ë ® Ö@À�
R ß Ý � ß ä Ë ® Õ �

� Ö 
 � |�Zsk�^_ bhw�ZOtcR�Xs^_ iaXT`cbhdmS3À ä 5 � ä Ë �ÂÀ�^R�dsiWUWdm�mdmoyZsb �Z�|�Zsk�^_ bew�ZOtcR�Xs^_ iaXT`cbhdmS�À ä 5 � ä Ë � � �
� Rjiaw�xsZskldmS�ZsS�RT´!`yZ�pXsrdmRTS�wekB\ybhweXTw�U�ZsklRTo�UaR�RnXTdmkB\�Z]i�ZskBdmSldmS�XTd�Rj�yXjweRTo�UaRTSHZsoc�m`cb�Z]iaRTSj� § R�¨VZsk
ß Ý·dmS	Xjd�Rj�yXTwhRTo�UaRTS�Zsoc�m`cb�Z]iaRTS	XjdsiWiaRTSV\�dmoctcRTo�UaRTS �Zl|�Zsk�^_ beweZBÀ ä 5 � ä Ë �ÂÀJR ß ä¶dmS	XTd�Rj�yXjweRTo�UaRTSZsoc�m`cb�Z]iWRTS�XTdsiViaRTSV\�dmoctcRTo�UWRTS �Z�|�Zsk�^_ beweZOÀ ä 5 � ä Ë � � � ��dm�mdc�

ß Ý Ë �¶®zÖ@ÀÖ � Ë �
ä ®¬À ä
Ö�À � Ñ

ß ä Ë Ö@À
��®zÖ � Ë

Ö�À �À ä ® � ä

R ß Ý � ß ä Ë ® Õ �



" � � �n�
�	���V���W
 �����	�������-�������n�������²�����


���	����

�� �� 4 £-C	��
 P G P �ãG�£ �ãCFG�£ � ��I �z£·C	�jEBC

������������-�" � ) % § R�¨VZl©n`ck{ZO|~`co@pXsrZsdltcRjiWwhx
^Z]x�Rjb¹�
w~É § R�Z	tcRjiaw�xsZstyZ�© � ^R
`ck{Z�|~`co@pXsrZsd�tcRjiaw�x
^Z]x�RTb��mRTo�UTrZsd·SV`yZ·tcRjiWwhx]ZstyZ�^R
X�¿yZsk{ZstyZ	tcRjiaw�xsZstyZ-SWRT�m`coctyZ
tcR�©¥R¥^R{tcRTocdsU�ZstyZ�\�dsiªÄ¹© � É � Ë © � � � § Rª© � � ^R{`ck{Z�|~`co@pXsrZsdntcRjiaw�x
^Z]x�RTb���RTo�U[rZsd�SW`yZ�tcRjiawhx]ZstyZL^R
X�¿yZsk{ZstyZ�tcRviawhx]ZstyZ�UaRviaXTRTw�i�ZBtcR�©�Rn^R·tcRTocdsU�ZstyZ�\�dsi¶Ä © � � É � Ë © � � � �
wew�É �Fk �mRvi�Zsb¹��SWR�ZBtcRviawhx]ZstyZBtcR¶dsiatcRjk=Ä � ® Õ É
tcRO©Í^R�`ck{ZB|~`co@pX]rZsd{tcRjiawhx�^Z]x�RTb¹��SW`yZBtcRviawhx]ZstyZ�^RX�¿yZsk{ZstyZ�tcRviawhx]ZstyZ � �]^RTSWweklZ�tcR�©�Rn^R·tcRTocdsU�ZstyZ�\�dsi¶Ä © � 	�� Ý � É � Ë © � 	 � �
Q	dsU�Z�pXsrdmRjST«�© � Á � Ë ©���© � Ë © � Ý � �°© � � Ë © � ä � �°© � � � Ë © � 
 � �yRjUWXs�
��� ���	��
 " ) %
� Õ�
 § Rjoctcd�©@ÄÐÀqÉ Ë À	� 5}ÖÈÀ 
 5YÀ{® Õ �cX[ZsbhXT`cbeR¶© � 	 � �

© � ÄÐÀqÉ Ë�� À 
 5 � À ä 5 Õ Ñ
© � ä � ÄÐÀ�É Ë7Õ Ö�À ä 5 Õ Ö@ÀàÑ
© � 
 � ÄÐÀ�É Ë Ö � À85 Õ Ö�Ñ
© � � � ÄÐÀ�É Ë Ö � Ñ
© � � � ÄÐÀ�É Ë�� Ø

��dm�mdc��© � 	 � ÄÐÀ�É Ë � ��SWR � � � ���-iy^Z]�yXTdmS�tcR � Ë ©@ÄÐÀ�ÉOÄÐx�RjiatcR[Év� � Ë © � Ä�ÀqÉ�Ä¹Z1
T`cb�Év� � Ë © � � ÄÐÀ�É
ÄÐx�RjiWklRTbe¿cd�É&� � Ë © � 
 � Ä�ÀqÉ·Ä¹Zsk{Z]iaRjbed�ÉÂR � Ë © � � � ÄÐÀ�É·Ä¹Z1
T`cb�XTb�Z]iWd�Év«



����������	��
���

�����������������	�����! " �a#

24

�Âkµ�mRjiaZsb¹��SWR{©7^R�`ck{Z�|~`co@pX]rZsdH\�dmbhweocdmklweZsb�tcR��siaZs` � Û�Rjo�U[rZsdc��© � 	 � ÄÐÀ�É Ë ��� � 	 R{© ��� � ÄÐÀqÉ Ë �\�Z]i�Z�� � � �
� Ö 
 § Rjoctcd�©@ÄÐÀqÉ Ë ÕÀ �yX[ZsbhXT`cbeR¶© � 	 � �

©�� Ä�ÀqÉ Ë ®
À � ä Ñ
© � ä � ÄÐÀqÉ Ë Ö�À � 
 Ñ
© � 
 � ÄÐÀqÉ Ë ® � À � � Ñ
© � � � ÄÐÀqÉ Ë Ö � À � � Ñ
© � � � ÄÐÀqÉ Ë ® Õ Ö � À � � Ø

��dm�mdc��© � 	 � ÄÐÀ�É Ë Ä$® Õ É 	
���
À 	 � Ý �y\�Z]iaZ�Uad�tcd

� � ���
� × 
 § Rjoctcd�©@ÄÐÀqÉ Ë � � � �yX[ZsbhXT`cbeR¶© � 	 � �

© � ÄÐÀqÉ Ë
� � �
Ö Ñ

© � ä � ÄÐÀ�É Ë
� � �
�
Ñ

© � 
 � ÄÐÀ�É Ë
� � �
�
Ñ

© � � � ÄÐÀ�É Ë
� � �
Õ�� Ñ

© � � � ÄÐÀ�É Ë
� � �
×�Ö Ø



" � � �n�
�	���V���W
 �����	�������-�������n�������²�����


���	����
��dm�mdc��© � 	 � ÄÐÀ�É Ë

� � �Ö 	 �c\�Z]i�Z�UWd�tcd � ���
�
� � 
 § Rjoctcd�©@ÄÐÀqÉ Ë ���	� ÄÐÀ�Év�yX[ZsbeXT`cbhR¶© � 	 � �

©��¹ÄÐÀ�É Ë � � � ÄÐÀqÉ Ë ���	� ÄÐÀ35 � Ö ÉvÑ
© � ä � ÄÐÀ�É Ë ® ����� Ä�ÀqÉ Ë ����� Ä�À35 Ö

�Ö ÉvÑ
© � 
 � ÄÐÀ�É Ë ® � � � Ä�ÀqÉ Ë ����� Ä�À35 ×

�Ö ÉvÑ
© � � � ÄÐÀ�É Ë ���	� ÄÐÀ�É Ë ���	� ÄÐÀ85 � �Ö ÉvÑ
© � � � ÄÐÀ�É Ë � � � ÄÐÀ�É Ë ���	� ÄÐÀ35 � �Ö ÉvÑ
© � � � ÄÐÀ�É Ë ® ����� Ä�ÀqÉ Ë ����� Ä�À35 � �Ö ÉvØ

��dm�mdc��© � 	 � ÄÐÀ�É Ë ���	� � À35 �
�Ö �<�c\�Z]i�Z�Uad!tcd � ���
�

� � 
 § R ¨VZ � Ë ��5zÀ35 ��À ä 5 � À ä � � Ä�ÀqÉv� �°Ñ��ÈÑ � �H±�� 
FRjiaw��y´�`cR·´�`cR·À 
 � � 
 � ®JÀ ä � � � 5YÀ � � Ë À��
� Rjiaw�xsZsoctcdc« � � Ë � À85}Ö � À � � ÄÐÀ�É 5¥Ö ��À85 Õ � � � � Ë Ö � 5¥× � 5}Ö � � � Ä�ÀqÉÂR � � 
 � Ë Ö �À Û�Rjo�U[rZsdc«

À 
 Ö �À ®¬À ä Ä Ö � 5�× � 5}Ö � � � ÄÐÀ�ÉWÉ 5zÀOÄ � À85}Ö � À � � ÄÐÀqÉ 5¥Ö ��À 5 Õ É Ë À�Ø
� � 
 § R � Ë � � Ä �nÀ 5���ÉDSWZ]UaweSW|�Z1
 �Z�RT´�`yZ�pX]rZsd�× � � 
 � ® � � � � ®HÖ � � 5 � � Ë À � � ��tcRjUaRjiWklweocR�d�xsZsbhdsityZsS�XjdmocSVU�Zso�UaRTS � R��{�
Î ZsbeXT`cbeZsoctcdlZsS�tcRviawhx]ZstyZsST«

� � Ë � � Ä ��À85 � 5���ÉvÑ
� � � Ë � � Ä �nÀ 5}Ö �65���ÉvÑ
� � 
 � Ë � � Ä �nÀ 5¥× �65���ÉvÛ

bedm�md�Z�Rj´�`yZ�pXsrZsd��yX[Z»«�® � � Ä ��À85 � � 5���É Ë À � � tyZ�´�`yZsb�dsgcUaRjkldmS � Ë ® Õ R�� Ë�� �
� � 
 Î ZsbeXj`cbeR�© � 
 � Ä ��É&�cSWR�©@ÄÐÀ�É Ë À �qÄ � ÀqÉv� � � Ä�×�É Ë � � � � � Ä¹×�É Ë7Õ R � � 
 � Ä¹×�É Ë Ö��

© � Ä�ÀqÉ Ë �qÄ � À�É 5 � ÀÖ � � Ä � ÀqÉvÑ
© � � ÄÐÀ�É Ë Õ

� � À Ä¹× � � Ä � ÀqÉ 5 � À � � � Ä � À�ÉWÉvÑ
© � 
 � ÄÐÀqÉ Ë Õ

� � À 
 Ä$®3× � � Ä � À�É 5¥× � À � � � Ä � ÀqÉ 5zÀ �
� 
 � Ä � À�ÉWÉ&Û



����������	��
���

�����������������	�����! " � �
bedm�mdc��© � 
 � Ä ��É Ë ÕÖ � �
&('�) ��*,+ ! �� �!-" % �Fk��mRvi�Zsb¹�yoyZstyZ���Z]iaZso�UaR�´�`cR·´�`yZsoctcdlXTZsbeXT`cbeZskldmS
SW`cXTRTSWSVwhx]ZsklRTo�UaR¶ZsS
tcRjiaw�xsZstyZsS3tcR�`ck{ZO|~`co@pXsrZsdc��RTSVU�ZsS3SWR�¨VZsk�|~`co@pXsrdmRTS�tcRviawhx�^Z]x�RTweST�
��� ���	��
 " % § R�¨VZ{©@ÄÐÀ�É Ë À ä � À � ���Âo�U[rZsdc�

© � ÄÐÀ�É Ë � ×@À ä SWR À � �
®�×@À ä SWR À � � Ø

��dm�md�© � ÄÐÀqÉ Ë ×DÀ � À � �q\�Z]i�Z�UWd�tcd�À �Y±�Û�ZsoyZsbhdm��ZsklRTo�UaR�UaRTkldmS·´�`cRB© � � ÄÐÀ�É Ë � � À � \�Z]i�ZªUad!tcdÀ	�H±�Û�k{ZsS3© � � oqrZsdz^R·tcRjiaw�x
^Z]x�RTb�ocd�\�dmo�UWdBÀ�Á Ë�� � 
ÂRjiWwh�y´�`cR]�
�� �� ; ��CFE � � � P KMONP E � �[?�£ P C1Gn£ � I�? KM�NEB£ �

^�Lwho�Ua`cw�Uawhx�d{\�RTocSaZ]i·´�`cRO`ck{Z{|~`co@pXsrZsdªtcRjiawhx�^Z]x�RTb�iaRjSVUWiaw�U�Z�Z�`ck³\�RT´�`cRjocdHweo�UaRjiVxsZsbhd�Xjdmo�UawhtcdªRjk
SWRT`Htcdmk�^_ ocwhd �mXTdmk�\�dsiWU�ZÈ� SWR���XTdmkld�`ck{Z�|~`co@pX]rZsdB\�dmbhweocdmklweZsb�tcd�\ciawhklRTw�iad��siaZs`q�
�@dsi�RvâcRjkB\ybedc�cXTdmocSVwetcRjiaRjkldmS � Ë ©@Ä�ÀqÉ Ë À ä �-�FSVUa`ctyZsoctcd�©�o�`ckÚ\�RT´�`cRjocdlweo�UaRjiWx]Zsbed�XTdmo�UaRToctcd
À Ë7Õ �»\�dsi�RvâcRjkB\ybed�¾ Ë � � Ø � �»Ñ Õ Ø �»Õ�
 ��dsgcUaRTkBdmST«

À ©@ÄÐÀ�É
� Ø � � � Ø � � �»Õ
� Ø � � � � Ø � � � � �»Õ

Õ Õ
Õ Ø � �»Õ Õ Ø � � � Ö � �»Õ
Õ Ø �»Õ Õ Ø � Ö �»Õ
Õ Ø Õ Õ Ø Ö Õ

� iaRvU�ZªU�Zsoc�mRTo�UaR{ZsdH�si�^Z]�yXTd�tcR�©ºocd�\�dmo�UadHÀ Ë³Õ ^RBtyZstyZH\�dsi � Ë Ö�À�® Õ Û@SVRT`ºXTd�Rj�yXjweRTo�UaRZsoc�m`cb�Z]iu^R¸Ö�� � RjUWRjiaklwhocRTkldmS�dmS�XTd�Rv�yXTweRTo�UaRTS�Zsoc�m`cb�Z]iaRTSHtyZsSªiaRjUaZsSª\�ZsSWSaZsoctcd¥\�RTbedmSª\�dmo�UadmSÄ � Ø � � �»Ñ&©@Ä � Ø � � ��ÉWÉ&��Ä Õ Ñ&©@Ä Õ ÉWÉÂR{Ä Õ Ø � �»Õ Ñ&©@Ä Õ Ø � �»Õ ÉWÉv�°Ä Õ Ñ&©@Ä Õ ÉWÉ&�!iaRTS$\�RTXjUWwhx]ZsklRTo�UaRs«

ß Ý Ë ©@Ä Õ É�®z©@Ä � Ø � � ��É
Õ ® � Ø � � � Ë7Õ Ø � � � �

ß ä Ë ©@Ä Õ Ø � �»Õ Éà®º©@Ä Õ É
Õ Ø � �»Õ ® Õ Ë Ö�Ø � �»Õ � Ø



" � � �n�
�	���V���W
 �����	�������-�������n�������²�����


���	����

1 1

ß Ý·R ß ä¶STrZsdlx]ZsbedsiaRTS�g�ZsS$U�Zso�UWR¶\ci�^d]âcwhkldmS�tcR�Ö�� � gySWRjiWx�RO´!`cR�SWR � À�® Õ � ¯ � ÄÐÀ�\�RjiWUad{tcR Õ Év�RTo�U[rZsd{©@Ä�ÀqÉ Ë À ä �yX[Z�\ciy^d]âcweklZOtcR � Ë Ö@Àl® Õ � � R�|�Z]Uadc«

bewek�/. Ý � ©@Ä�ÀqÉ�® � �ÈË bhwek�/. Ý � À ä ®ºÖ�À35 Õ �ÈË � Ø
��SVUad�ocdmS�beRvxsZ�Z�RTSVUaZ]g�RTbhRTXTRji�Z�SWRT�m`cwho�UWR�tcRj�yocw$pXsrZsdc«
������������ �! " % § R ¨VZ � Ë ©@ÄÐÀ�ÉF`ck{Z¶|~`co@pX]rZsd�tcRjiWwhx
^Z]x�Rjb�RTk À�Ás�D� Z]\ciWd â»wek{Z�pXsrZsd�beweocRTZ]i
tcR·©�Rjk
Uadsiaocd�tcR�À�Á�^R·tcRTocdsU�ZstyZ�\�dsi � ÄÐÀ�É�R�tcRj�yocwhtyZ�\�dsi[«

� Ä�ÀqÉ Ë ©@ÄÐÀ�Á[É 5¥© � Ä�À�Á[É�ÄÐÀB®¬À�Á É&Ñ
SWR·À��ºÄÐÀ�Á�®���ÑWÀ�Á 5��sÉ&��� � � \�Rj´�`cRTocdc�
&('�) ��*,+ ! ��-�" � ) %
w~É � ÄÐÀqÉÂU�Zsk�g�^RTk ^R·X�¿yZsk{ZstyZ�bhweocR[Z]iaw 
[Z�pXsrZsd�tcR�©�Zsd�iaRTtcdsi�tcd�\�dmo�Uad�À�Ás�
wew�É�� \ciad[âcwhklwetyZstcR·tcR¶©@Ä�ÀqÉ�R � ÄÐÀ�É�ocdmS3\�RviaklwhUWwhi�^ZO|�Z1
TRji�Zsbe�m`ck{ZsS�Z]\ybewhX[Z�pXsrdmRTSj�
wewhw~É��7ocdsUaZ�pXsrZsd�\�Z]i�ZB©@ÄÐÀ�É�\ciy^d]âcweklZ�Z � ÄÐÀ�ÉB^Rs«Â©@ÄÐÀqÉ�� � ÄÐÀ�Év�
whxcÉ � RviWiadBtyZBZ]\ciad â»wek{Z�pX]rZsd¸^R���ÄÐÀ�É Ë ©@ÄÐÀqÉ�® � ÄÐÀ�É�R�SaZ]UawhSW|�Z1
�Z�SWRT�m`cwho�UWR�XTdmoctcw$pXsrZsdc«

bewhk�/.����
�
�
�
�

��ÄÐÀ�É
À{®JÀ�Á

�
�
�
�
Ë bewhk�/.����

�
�
�
�

©@ÄÐÀ�É�®º©@ÄÐÀ�Á[É
Àl®JÀ�Á ®z© � ÄÐÀ�Á[É ���

�
Ë�� Ø

��� ���	��
 " ) %
� Õ�
 § `»\�dmoc¿yZH´�`cR�oqrZsdHtcweS$\�dmkldmS·tcRBX[ZsbhXT`cb�ZstcdsiaZªdm`¬tcR�dm`»UWiadHwhocSVUWia`ckBRTo�UWdHtcRBXq^ZsbeXT`cbhdHR�\ciWRv�XTwhSaZskldmS�iaRTSWdmb�x�Rji�dmS�SWRT�m`cwho�UWRTS�\ciadsgybhRTk{ZsST«
w~É § Rº©@ÄÐÀ�É Ë ÕÄ Õ 5}Ö@À�É � iaRj\ciWRTSWRTo�U�ZfZ�UaRTkB\�Rji�Z]Ua`»i�ZYo!`ck Z]iaZsklRs�-X[ZsbeXj`cbeRºZ�UaRTk�\�Rji�Z]UW`»i�Z
©@Ä � Ø �»Õ Év�



����������	��
���

�����������������	�����! " � �
wew�É § R¬©@Ä 2VÉ Ë � Á�� 
 4 iaRj\ciaRjSWRTo�U�Z�d�XviaRTSWXTwhklRTo�Uad�tcR�`ck{Z¬\�ds\y`cbeZ�pXsrZsd�tcRng�ZsXjU�^RjiaweZsST��X[ZsbhXT`cbeR�Z
\�ds\y`cbeZ�pXsrZsdBtcR·g�ZsXjU�^RjiWw�ZsS3\�Z]iaZ32 Ë Ö � Ø �»Õ Ö��
wewhw~É Î ZsbeXT`cbhRs��Z]\ciad â»wek{ZstyZskBRTo�UWR�Ä Õ Ø � �»Õ É 
 ®ºÖ �� Ä Õ Ø � �»Õ É � 5�×»�
w~É 
ÂZskldmS
Z�tcRjUWRjiaklwhoyZ]i � ÄÐÀ�É Ë ©@Ä � É 5¥© � Ä � É�Àà� � Rviawhx]Zsoctcdc«�© � ÄÐÀ�É Ë ® �

Ä Õ 5}Ö�À�É � ÛyRTo�UTrZsdc«
ÕÄ Õ 5}Ö�À�É � � � ÄÐÀ�É Ë7Õ ® �@À�Ñ ocdlwho�UaRviWxsZsbhd Ä$® ��Ñ �sÉ&Ñ

U�Zsbq´!`cR�� � � ÄÐ\�RT´!`cRTocd�Év� Î dmkBd � Ø �»Õ �ºÄ�® ��Ñ �]ÉvÛybedm�mdc��©@Ä � Ø �»Õ É � � Ä � Ø �»Õ É Ë�� Ø ��Ö��si�Zs`cST�
wew�É 
�ZskldmS
tcRjUWRjiaklwhoyZ]i � ÄÐÀ�É Ë ©@Ä¹Ö � É 5}© � Ä¹Ö � É�Ä�Àl®zÖ � Év�cXTdmk ©@Ä Ö � É � � � ×»Ø � Ö��
� Rjiaw�xsZsoctcdc«Â© � Ä 2VÉ Ë�� Ø × � Á�� 
 4 ÛcRTo�U[rZsdc«

� Á�� 
 4 � � � ×»Ø � Ö 5 Õ Ö Õ Ø � Ö�Ä 2à®ºÖ � ÉvÑ ocdBwho�UaRviWxsZsbhd Ä Ö � ® ��Ñ&Ö � 5��]ÉvÑ
U�Zsb
´�`cR � � � ÄÐ\�RT´�`cRjocd�Év� Î dmkBd¬Ö � Ø �»Õ Ö � Ä¹Ö � ® �!Ñ&Ö � 5 �]ÉvÛ�bedm�mdc�FSWR72 Ë Ö � Ø �»Õ Ö�Û�RTo�UTrZsdc�� Á�� 
 � äWÁ�� ÁTÝ�ä � � � ×»Ø � Ö 5 Õ Ö Õ Ø � Ö�� � Ø �»Õ Ö Ë � � � Ø � ���
wewhw~É Î dmocSWwetcRjiWR¶Z�|~`co@pX]rZsd�©@ÄÐÀ�É Ë À 
 ®zÖ �� À � 5¥×�R-À Ë7Õ Ø � �»Õ �
�Âo�U[rZsdc�s\�Z]i�Z�À�Á Ë7Õ « � Ä�ÀqÉ Ë ©@Ä Õ É/5{© � Ä Õ É�ÄÐÀ
® Õ ÉvÛ�©@Ä Õ É Ë Ö���© � ÄÐÀ�É Ë ��À � ® �× �� ÀBR�© � Ä Õ É Ë Õ ×× Ûbedm�mdc�

� ÄÐÀqÉ Ë Õ× Ä Õ ×@Àl®��mÉ&Ñ
\�Z]i�ZOUad�tcd�À�\ci�^d]âcwhkld�tcR Õ � �Âk \�Z]iWUawhXT`cb�Z]i[�c\�Z]i�ZOÀ Ë7Õ Ø � �»Õ �

Ä Õ Ø � �»Õ É 
 ®ºÖ �� Ä Õ Ø � �»Õ É � 5¥×�� Õ× Ä Õ ×��ºÄ Õ Ø � �»Õ Éà® �mÉ���Ö�Ø � � � ×m×»Ø
�-iy^Z]�yXTdmS�tcR�w~Év�cwhw~É�R�whwew~É&�»iaRTSV\�RTXjUaw�xsZsklRjo�UaR]«

1

20 1

� Ö 
 Î dmocSWwhtcRjiaR�Z�|~`co@pXsrZsdlbedm�c^_ SVUawhX[Z���Ä 2VÉ Ë �
Õ 5�� � ��� 4 � � RjUWRjiaklwhocR�SW`yZ�Z]\ciad[âcweklZ�pXsrZsd�bhweocR[Z]i3ocd\�dmo�Uad32VÁs«



" � � �n�
�	���V���W
 �����	�������-�������n�������²�����


���	����

� Rjiaw�xsZsoctcdc« � � Ä 2VÉ Ë � � � � ��� 4
Ä Õ 5�� � ��� 4 É ä Ûybedm�mdc�

� Ä 2WÉ Ë�� Ä 2$Á[É � � 5 � � 4 � 5�� � Ä 2à® 2$Á É 
 Ñ
dmoctcR � Ä 2$Á[É Ë � � ��� 4 �

Ä Õ 5�� � � � 4 � É ä � � RjSWRToc¿cdmS�\�Z]i�Z82$Á Ë � R�2$Á Ë²Õ «

1

� × 
 Î ZsbeXT`cbhR¶dlxsZsbhdsi	Z]\ciad[âcwhk{ZstcdBtcd{x�dmbh`cklR�tcR�`cklZBRTSW|~RjiaZ»��XTdmocSVUWiW`cwetyZ{tcR¶`ck{Zl|~dmbh¿yZltcR�Z�pXTdtcR � Ø � � � ß tcR�RjSV\�RTSVSW`»i�ZlSWRToctcdBSWRT`�i�Zswhd�who�UaRviaocdlwe�m`yZsb�ZBÖ � ß �
� x�dmbe`cklR-tcR�`ck{Z�RjSW|~Rji�ZY^R��{Ä�ÜmÉ Ë � × � Ü


 � § R ¨VZBÜ Á Ë Ö�ÛyRTo�U[rZsdc��Z�bhweocR[Z]iWw 
[Z�pXsrZsd�tcd�x�dmbh`cklR�^Rs«
�{Ä�ÜsÉ � Õ��× �ºÄ¹×DÜ�® � É � � �àdm�mdc����Ä Ö�Ø � � É � ÕmÕ Ø � � � � ß 
 � � x�RjiWtyZstcRTwhiad�x�dmbe`cklR-tyZBRTSV|~Rji�Zz^R
� Ë7ÕmÕ Ø � � � �@Q	dsUaR·´�`cR·dBRviWiadBXjdmklRjUawhtcdz^Rs« ��Ä Ö�Ø � � É Ë ��® � Ä Ö�Ø � � É Ë�� Ø � � ×m× � � � × � ß 
 �
�� �� :Å£��jE M �jG P G�£ £ ; M £��j£-C P KM�NP E

� Zªá
^_ SWweX[Z�RTbeRjklRTo�U�Z]i�SWZ]g�RTkldmS·´�`cR�Z�x�Rjbed�XjwetyZstcRO\�RjiaXjdsiWiawetyZ�\�dsi�`ck>k}^dsx�RTb@RTk>beweoc¿yZ�iaRjU�Z�^R
tyZstyZ�\�RTbhd	´�`cd!XTweRTo�UaR�tyZ	tcweS$U]�ZsocXTw�Z�\�RjiaXTdsiWiWwetyZ�\�RTbhd�UaRTkB\�d�UWi�ZsocSWXjdsiWiawetcdc� �	SWZ]iaRTkldmS@Z�tcRv�yocwVpXsrZsd
tcR¶tcRjiWwhx]ZstyZ�\�Z]i�ZBtcRjUWRjiaklwhoyZ]i�Z�x�Rjbed�XjwetyZstcR�whocSVU�Zso�U]�ZsocR[ZBtcR�`ck k�^dsx�Rjbq´�`cR�SVR¶kld x�R�Zsdlbhdmoc�md
tcR�´!`yZsbe´!`cRji3UVi�ZÈ¨$RjU�^dsiaweZOi�Z1
jd½^Z]x�RTb¹�
§ `»\�dmoc¿yZO´�`cR�`ck{Z�\�Z]iWU ^_ XT`cb�Z¶kld x�Rv� SWR-Zsd�bedmoc�md�tcdO�si�^Z]�yXTd�tyZ�|~`co@pXsrZsd ��Ë�� Ä 2VÉv� § R � ��Ñ � 
 ^R	`ck\�Rj´�`cRTocd�weo�UaRjiWx]Zsbed�XTdmo�Uawhtcd�ocd�tcdmk�^_ ocwed{tcR � ��Z{x�Rjbed�XjwetyZstcR�kY^RTtcweZ{tyZ{\�Z]iVU ^_ XT`cbeZ{ocd�who�UWRjiWx]Zsbed� ��Ñ � 
 ^R]«

� �
	 Ë
tcwhSVU]�ZsocXTweZ
UaRTk�\�d Ë � Ä �jÉ�® � Ä���É

��®
� Ø



����������	��
���

�����������������	�����! " �a%

a c

vac

vab

b

� � 	 ^R¬d¥XTd!Rj�yXTweRjo�UaRzZsoc�m`cbeZ]i�tyZ�iaRjUaZ�\�ZsSWSaZsoctcd}\�dsizÄ��°Ñ&©@Ä���ÉWÉlR�Ä �ÈÑ&©@Ä �TÉWÉv� � �
	 oqrZsd}t�^Z¥who��|~dsiak{Z�pX]rZsdnSVdsgciaR�Z�x�RTbhd�XTwhtyZstcR�tyZ�\�Z]iWU[^_ XT`cbeZ�ocd�UaRTk�\�d 2 Ë 2$Ás� § RªRjSVU�ZskldmS�who�UaRviaRTSWSaZstcdmS�oyZ
x�RTbhd�XTwhtyZstcR�whocSVU�Zso�U]�ZsocR[Z�RTk 2 Ë 2VÁs��XTdmocSWwetcRviaRTkldmS�d�who�UaRviWxsZsbhd � 2VÁÈÑ 2VÁ05 � 
 Ñ � � � Û�RTo�UTrZsdc�
�
� Ë � Ä 2$Á-5 �cÉ�® � Ä 2VÁTÉ

�
�½�	oyZsbedm��ZskBRTo�UWR-\�Z]iaZ � � � �

������������ �! "$# % �>x�Rjbed�XjwetyZstcR�weocSVUaZso�U]�ZsocRTZYtcRn`ck{Z¬\�Z]iWU ^_ Xj`cb�Zº´�`cR�SWRnkld¢x�R�Zsdzbedmoc�mdztcd�si�^Z]�yXTd�tyZB|~`co@pXsrZsdltcRviawhx�^Z]x�RTb ��Ë�� Ä 2WÉ�RTk 2 Ë 2$Ás��^Rs«

��Ä 2VÁ É Ë�� � Ä 2VÉ ���
� 4�� 4 �

Ø

� R�|~dsiaklZ�Zso�^Zsbhdm��Z�tcRj�yocwhkldmS�Z�ZsXTRTbhRji�Z�pXsrZsd�k�^RTtcw�Z»«

� �
	 Ë
��Ä �jÉ�® ��Ä��»É
��® � Ø

������������ �! "�� % �¼ZsXTRTbhRji�Z�pXsrZsdYweocSVUaZso�U]�ZsocRTZYtcRn`ck{Zº\�Z]iVU ^_ XT`cbeZY´!`cR�SWRnkld x�RnZsd�bedmoc�mdztcd�si�^Z]�yXTd�tyZB|~`co@pXsrZsdltc`yZsS�x�R�
TRTS3tcRjiaw�x
^Z]x�RTb ��Ë�� Ä 2VÉ�Rjk 2 Ë 2$Á]��^Rs«

��Ä 2$Á[É Ë � � Ä 2VÉ ���
� 4�� 4 �

Ë�� � � Ä 2WÉ ���
� 4�� 4 �

Ø

&('�) ��*,+ ! �� �!-" %
� kld x»whklRTo�Uad{¿yZ]iak��dmocwhXTd�SWwekB\ybhRTS � Ë � Ä 2VÉH^ROX[Z]i�ZsXjUaRviaw 
[Zstcd�\�dsi!��Ä 2WÉ Ë ® � � Ä 2WÉ�Ä���� � É�ROdkld x»whklRTo�UadO¿yZ]iak��dmocweXjdBZskldsiVUaRTXTwhtcd�\�dsi ��Ä 2VÉ Ë � ��Ä 2VÉ 5 �

� Ä 2VÉ-Ä ��Ñ ���H±ÂÉv�



" � � �n�
�	���V���W
 �����	�������-�������n�������²�����


���	����
��� ���	��
 " ) %
� Õ�
 �	k{Z-\�Z]iWU ^_ Xj`cb�Z�kld x�Rv� SWR	Zsd¶bhdmoc�md¶tyZ¶XT`»iWx]Z � Ä 2WÉ Ë 2 
 ® � 2 ä 5 � 2�®ª×»� Î ZsbhXT`cbeR	Z�ZsXTRTbeRvi�Z�pXsrZsdocdBwhocSVU�Zso�UaR�Rjk ´!`cR�ZOx�RTbed!XTwetyZstcRn^R�
TRviadc�
§ R � Ä 2WÉ Ë 2 
 ® � 2 ä 5 � 2D®z×»�qRTo�U[rZsd ��Ä 2WÉ Ë × 2 ä ® Õ � 2�5 ��ÛqSWR ��Ä 2VÉ Ë � UaRTkldmS�´!`cR 2 Ë �

× dm`
2 Ë7Õ �½�²ZsXTRjbeRji�Z�pX]rZsdBocdBwhocSVU�Zso�UaR�2B^R ��Ä 2WÉ Ë � 2�® Õ � Ûcbhdm�md ��Ä �× É Ë�� dm` ��Ä Õ É Ë ® � �
� Ö 
 �	k{ZJSVdmoctyZ²^R�beZso@pX[ZstyZJ\�Z]i�Z¬XTwhk{ZJx�RjiWUWweX[ZsbhklRTo�UaRs��SWRToctcdzZ¬tcwhSVU]�ZsocXTweZzZsXjwek{ZntcdzSVdmbed¸ocdweocS$U�Zso�UWR�2�tyZstyZO\�dsi � Ä 2VÉ Ë 2�Ä Õ � � � ® 2VÉv�
Z�É � RvUaRjiaklwhocR�Rjk�´!`cR�whocSVU�Zso�UaR�R�XTdmkÚ´�`cR·x�RTbed!XTwetyZstcR�Z�SWdmoctyZBZ]Uaweoc�mR·dBSWdmbhdc�
g°É �-`yZsb-^R�Z�ZsbhUa`»iaZ�k�^ZÈâ»wek{Z¶´!`cR¶Z�SVdmoctyZBZ]Uawhoc�mR��
§ dmbe`@pX]rZsdc«�Z�É��7SWdmoctyZ{Z]Uawhoc�mR�d�SWdmbedB´�`yZsoctcd � Ä 2VÉ Ë 2qÄ Õ � � � ® 2VÉ Ë � dm`HSWR�¨VZB´!`yZsoctcd 2 Ë�� dm`2 ËÅÕ � � � ÛqZlSWdmoctyZ�Z]Uaweoc�mR�d{SVdmbed�Z]\3^dmS Õ � � � ��� �ªROZBx�RTbed!XTwetyZstcRJ^R ��Ä 2VÉ Ë � � Ä 2VÉ Ë�Õ � � � ®¥Ö 2�R
��Ä Õ � � � É Ë ® Õ � � � ß�� ��� ��� � SWwhoyZsb�ocRT��Z]Uawhx�dz^R·\�dsia´�`cR�Z�SVdmoctyZBRTSVU�^Z�X[Zsweoctcdc�
g°É § R���Ä 2VÉ Ë�� �yRTo�U[rZsd32 Ë�� � � R � Ä � � � É Ë Ö � � � � � ß �
� × 
 § R�`ck \�dmo�Uad�SWR�kld x�R�Zsd{bhdmoc�md�tcd{�siy^Z]�yXTd�tcR � Ë À ä 5 Õ tcR�U�Zsbàkld�tcdB´�`cR�SW`yZ�Z]gySWXTwhSWSaZÀ¥x]Z]iaw�Z�XTdmk=`ck{Z�x�RTbhd�XTwhtyZstcR�XjdmocSVU�Zso�UaRHtcRª× � ß�� ��� ���D´!`yZsbl^RªZ�x�RTbhd�XTwhtyZstcRªtyZ�dsiatcRToyZstyZ �´�`yZsoctcd�À Ë�� � ß �
§ R�¨VZskÅÀ Ë À@Ä 2WÉ@R � Ë � Ä 2VÉDZ�Z]gySWXTweSVSaZ�R�Z�dsiatcRToyZstyZ�ocd¶whocSVU�Zso�UaR 2&��iaRTSV\�RTXjUaw�xsZskBRTo�UWRs� § R�¨VZ 2$Á3dweocS$U�Zso�UWR�U�Zsbq´!`cR�À�Ä 2$Á[É Ë�� � �	`cRjiaRTkldmS�X[ZsbhXT`cb�Z]i�Z�x�RTbhd�XTwhtyZstcR�tcR � ocd�weocSVUaZso�UaR02$Á]ÛyRTk dm`»UVi�ZsS
\�Zsb�Z[x�iaZsST�c´�`cRjiWRTkldmS�X[ZsbeXT`cbeZ]i � �

� 2
\�Z]i�Z82 Ë 2$Ás� �	SWZsoctcd{Z�iaRj�si�Z�tyZBXTZstcRTw�Z»«
� �
� 2
Ë � �
� À
� À
� 2
Ë Ö�À � À

� 2
Ø

� \�dmo�UWd�UaRTk9x�Rjbed�XjwetyZstcRlXTdmocS$U�Zso�UWR{we�m`yZsb�Z�×»ÛDbhdm�mdc� � À
� 2

Ë ×�Rs� � �
� 2
Ë � À��H�DZ]i�ZHÀ�Ä 2$Á[É Ë �

UaRTkBdmS�´!`cR	� �
� 2
Ë Ö � � ß�� ��� �°�

� � 
 �	k<¿cdmkBRTk²tcR Õ Ø � � ß tcR�Zsb�Ua`»i�Z·Zs|�ZsSVU�ZÈ� SWR3tcR�`ckÞ|�Z]iadmbcXTdmk<`ck{Z-b��Zsk�\�ZstyZ-SVwhUa`yZstyZ·Z � Ø � ßtcd�SWdmbedc�DXTdmk1`ck{ZHx�RTbed!XTwetyZstcR�tcR Õ Ø � ß�� ��� ��� �-`yZsoctcdnRTbhR{RTSVU�Z]i�^ZnZ � ß tcd�|�Z]iadmb¹�DXTdmk¼´!`cR
x�RTbhd�XTwhtyZstcR�SW`yZ�SWdmk�gci�Z�RTS$U�^Z�XjiWRTSWXTRToctcd{ocRjSVUaR�\�dmo�UWdlR�´!`yZsb�dBXTdmkB\ciWweklRTo�Uad�tyZ�SWdmk�gci�Z��

4.5

1.80

x y



����������	��
���

�����������������	�����! " � "
§ R�¨VZ � d�XTdmk�\ciaweklRjo�UadBtyZlSWdmk�gci�ZlR¶À¸ZltcwhSVU]�ZsocXTweZlRTo�UViaROd{¿cdmklRTk R�dl\�dmo�UWd�tcd{SVdmbed�ZsXTwhk{Z
tcdB´!`yZsb�RTSVU�^Z�dB|�Z]iadmb��F�@RTbeZ�SWRjklRTbe¿yZso@pXTZ�tcR�UViaw��Zsoc�m`cbhdmST« � Ø �À35 � Ë

Õ Ø �
�
Û�bhdm�mdc� � Ë Õ Ø �DÀÖ�Ø � ÛyRTo�UTrZsdc«

� �
� À Ë

Ö
× R � �

� 2
Ë � �
� À
� À
� 2
Ø

Î dmkld � À
� 2
Ë7Õ Ø � �cUaRTkldmST« � À

� 2
Ë7Õ ß�� ��� ��R�d�XTdmkB\ciawhklRTo�Uad�tyZ�SWdmk�gci�Z � Ë�� ß �

�� ¢¡�� ; 4=£-C���
 P G P M E�� E ¤¥P � P Gn£ : P C�� P KMONP E

�¥x�RTbhd�XTwhtyZstcRÂtcR�`ck{Z3\�Z]iVU ^_ XT`cbeZ�´�`cRÂSWR�kld x�R�Zsd�bhdmoc�md	tcd	�si�^Z]�yXTd�tyZ�|~`co@pXsrZsd-tcRjiWwhx
^Z]x�Rjb ��Ë�� Ä 2VÉocdªUWRTkB\�d 2ª^R ��Ä 2VÉ Ë � � Ä 2VÉ�ROiWRj\ciaRTSWRjo�U�ZHZ�i�Z1
]rZsdªtcdªtcRTSWbed!X[ZsklRTo�Uad�\�dsi·`cocwetyZstcR�tcR�x]Z]iaweZ�pXsrZsdtcR�UWRTkB\�dc� � � Ä 2VÉ�Rvâ�\ciaRTSWSaZ{ZOU�ZÈâyZOtcR�x]Z]iaweZ�pXsrZsd�tcR � Ä 2WÉ�\�dsi3`cocwetyZstcR�tcR�UaRjkB\�dc«

� � Ä 2VÉ Ë bewhk
� . Á

� Ä 2 5 �yÉ�® � Ä 2VÉ
�

Ø

§ R � Ë ©@Ä�ÀqÉ�^R�|~`co@pX]rZsdltcRjiaw�x
^Z]x�RTb��cRTo�UTrZsd�© � Ä�ÀqÉl^R�ZOU�ZÈâyZ�tcR·x]Z]iaweZ�pXsrZsdBtcR � RTk�iWRTb�Z�pXsrZsdBZ�Àà�
&('�) ��*,+ ! �� �!-" % ��who�UWRjiW\ciaRjUaZ�pXsrZsd�tyZ¶tcRjiaw�xsZstyZ�XTdmkld�U�ZÈâyZ�tcR3xsZ]iaweZ�pXsrZsd�SWR	Z]\ybhweX[Z¶Rjk tcwhx�RviaSaZsS
^Z]iaR[ZsS�tyZ�Xjw¹�RTocXTweZ»�Â�@dsi3RvâcRjkB\ybedc�»SVR � Ë ©@Ä 2VÉ�klRTtcR�Z�XTdmocXjRTo�UVi�Z�pXsrZsdltcR·�mb[^dsgy`cbhdmS�x�RjiWklRTbe¿cdmS�ocd
SaZsoc�m`cROocd�weocSVUaZso�UaR 2&� ©@Ä 2 5 �yÉ�®z©@Ä 2VÉ

© klRTtcR�ZlU�ZÈâcZltcR�xsZ]iaweZ�pXsrZsd{kY^RTtcweZltyZ{XTdmocXTRTo�UWi�Z�pXsrZsd�tcR
�mb[^dsgy`cbhdmSÂx�RjiakBRTbe¿cdmS�tc`»i�Zso�UaR	dOweo�UaRjiVxsZsbhd�tcR�UaRTkB\�d � ��Ñ � 5 2 
 R·© � Ä��»ÉFkBRTtcR	Z¶U�ZÈâyZ�tcR-x]Z]iaweZ�pXsrZsdweocS$U�Zso�UÈ�ZsocR[ZBtcR·�mb[^dsgy`cbedmS
x�RjiakBRTbe¿cdmS�ocdlweocS$U�Zso�UWR02 Ë ���
��� ���	��
 " ) %
� Õ�
 �	k{ZO\�Z]iWU ^_ Xj`cb�ZBkld x�Rv� SWR�Zsdlbhdmoc�mdltcd{�si�^Z]�yXTd{tcR � Ë À 
 5 Õ ��tcR¶kld!tcdl´�`cR¶´!`yZsoctcdlÀ Ë �Z�Z]gySWXjweSWSaZ�XviaRTSWXTR�Zª`ck{Zªx�RTbhd�XTwhtyZstcRltcR�Ö � ß�� ��� ��� �-`yZsb�^RlZHx�RTbhd�XTwhtyZstcRBtcRlXviaRTSWXTwhklRTo�Uad�tyZdsiatcRToyZstyZ�ocRTSWSWR¶whocSVU�Zso�UaR��
§ R�¨VZ�À Ë À�Ä 2VÉ�ZBZ]gySWXjweSWSaZlocd�weocSVUaZso�UaR02�R � Ë À 
 5 Õ ÛytcRjx�RTkldmS�X[ZsbeXj`cb�Z]i[«

� �
� 2
Ë � �
� À
� À
� 2
Ø

��RTkBdmST« � �
� À Ë

×@À ä R � À
� 2

Ë Ö�Û�bedm�mdc� � �
� 2
�
�
�
� � � �

Ë � À ä ���
� � � �

Ë Ö Õ�� ��� dsiWtcRToyZstyZHXjiaRjSWXTR{Z�`ck{Z
i�Z1
srZsd�tcR�Ö Õ�� � ß�� ��� �
� Ö 
 �	k \�dmo�Uad�kld x�Rv��SVROZsd�bhdmoc�md{tyZ{RTbew�\ySWROtcR�Rj´�`yZ�pXsrZsd{À ä 5fÖ � ä Ë � � � RjUWRjiaklwhocR¶dmS	\�dmo�UadmS
tyZ�Rjbewh\ySVR�´�`cR�SaZ]UawhSW|�Z1
TRTk �Z�Rj´�`yZ�pXsrZsd � À

� 2
Ë ® � �

� 2
�



" � � �n�
�	���V���W
 �����	�������-�������n�������²�����


���	����
§ R�À Ë À�Ä 2VÉ¶R � Ë � Ä 2WÉ�SjrZsd¬ZnZ]gySWXTweSVSaZJRªZndsiatcRjoyZstyZJtcdn\�dmo�UWdJocdJwhocSVU�Zso�UaR 2v� � Rjiawhx]Zsoctcd
wek�\ybeweXjwhU�ZsklRjo�UaR-Z�RT´�`yZ�pX]rZsdBtyZBRTbhwh\ySWR]«�Ö�À � À

� 2
5 � � � �

� 2
Ë�� R·`cSaZsoctcd�Z�XTdmoctcwVpXsrZsd�tyZstyZ»«

Ö@À � À
� 2
5 � � � �

� 2
Ë Ö � À{®zÖ � 
 � À

� 2
Ë�� Û

bedm�mdc�»À Ë Ö � � � Z�Rj´�`yZ�pXsrZsd�tyZ�RTbhwh\ySWR�dsgcUaRTkldmST« � Ë���Õ R·dmS3\�dmo�UadmS�STrZsdc«�Ä Ö�Ñ Õ É�RlÄ$®�Ö�Ñ[® Õ Év�
� × 
 � UWiadmocXjd�tcR�`ck{Z�^Z]iWx�dsiaR�UaRTkÞ|~dsiak{Z]UWd�XTwhb ^_ oct»iaweXTd�XjiaRTSWXjR �Z·i�Z1
]rZsd�tcR Õ� � ß�� �

� �·R3SW`yZ¶ZsbhUW`»i�Z
XjiaRjSWXTR �Z�iaZ1
srZsd¶tcR Õ ß�� � � ��Ä ß Ë klRjUViadmS�Év��tcRjUaRjiWklweocR�Z�U�ZÈâyZ·tcR3x]Z]iaw�Z�pX]rZsd¶tcd�x�dmbe`ckBR3tcd�UViadmocXTd´�`yZsoctcd�dBtcw �ZsklRjUWiadz^R�× � ß R�SW`yZBZsb�Ua`»i�Zº^R � � ß �
§ R�¨VZ�Ü Ë Ü»Ä 2VÉqd�i�Zswed3ocd�weocS$U�Zso�UWR 2�R � Ë ��Ä 2VÉ�Z�Zsb�Ua`»i�Z3ocd3weocSVUaZso�UaR 2&� � x�dmbe`cklR�^R ��Ä 2WÉ Ë �

Ü ä ��Û
tcRjx�RTkBdmS3X[ZsbhXT`cb�Z]i � �

� 2
ÛytcRjiawhx]ZsoctcdlwhkB\ybewhXTwhU�ZskBRTo�UWRs«

� �
� 2

Ë �

� Ö@Ü � � Ü
� 2
5�Ü ä � �

� 2
� Û

d�iaZswedz^R�Z�kBRjU�ZstcR·tcdBtcw��ZskBRjUWiadc«DÜ Ë ×
Ö � � Ë�� � � � Ûcbedm�mdc��Ö �

Ü
� 2
Ë Õ
�
R � �
� 2
Ë7Õ � � ÛyRTo�UTrZsdc«

� �
� 2

Ë Ö Õ � � � � ß 
 � � � �!Ø
� � 
 �	k{Z�\�Z]iWU ^_ Xj`cb�Z�kld¢x�R&��SWR�Zsdnbedmoc�md�tyZ�XT`»iVxsZ�tcRªRj´�`yZ�pXsrZsd � Ë � Àà� �	`yZsoctcd¬Z�\�Z]iWU ^_ Xj`cb�Z\�ZsSWSaZO\�RTbhd�\�dmo�UWd�Ä � Ñ&ÖmÉ&�»SW`yZ�Z]gySWXTweSVSaZ�XjiWRTSWXTR �ZOi�Z1
]rZsd�tcR�× � ß�� ��� ��� Î dmk ´�`cR-x�RTbhd�XTwhtyZstcR·RjSVU�^Z
x]Z]iaw�ZsoctcdBZ�tcweS$U]�ZsocXTw�Z�tyZ�\�Z]iWU[^_ XT`cb�Z �Z�dsiawh�mRTk ocRTSWSVR¶weocSVUaZso�UaR �
§ R�¨VZsk�À Ë À�Ä 2VÉ�R � Ë 2TÄ 2WÉ
Z�dsiWtcRToyZstyZlR¶Z�Z]g�XTwhSWSaZBocdlwhocSVU�Zso�UaR�2
R � ä Ë À ä 5 � ä dl´!`yZst»i�ZstcdtyZ�tcwhSVU]�ZsocXTweZBtyZ�dsiWwe�mRTk�Zsd�\�dmo�UWd�ÄÐÀàÑ � Év� � RjiWwhx]ZsoctcdlwekB\ybhweXTw�U�ZsklRTo�UaR-Zsk�g�dmS
dmS�b�ZstcdmST«

Ö � � �
� 2
Ë Ö�À � À

� 2
5�Ö � � �

� 2
Û

bedm�mdc� � �
� 2
Ë Õ

�

� À35 ÕÖ � � À� 2 �c\�dmweS � Ë � Àà� �àdm�md �
�

� 2
�
�
�
� � ��� ä � Ë

Ö � � �Ö � � ß�� ��� ���
� � 
 �	k iWRTSWRjiWx]Z]U�^dsiawhd{tcRz^Zs�m`yZlRTSVU�^ZlSVRToctcdªRjSVxsZ1
jw�Zstcdc���<´!`yZso�UWwetyZstcR¶tcRz^Zs�m`yZlocdliaRjSWRjiWx]Z]U�^dsiawhdc�
RTk�bewhUViadmST� 2F¿cdsiaZsS�Z]\3^dmS�d�RTSWXjd�ZsklRTo�Uad�UaRji�XTdmklR»pX[ZstcdJ^R�tyZstyZ�\�dsi �{Ä 2VÉ Ë�� � Ä � � ® 2VÉ ä � Î ZsbhXT`cbeR]«
w~É�� UaZÈâyZOtcR�x]Z]iaw�Z�pXsrZsd�tcd�x�dmbh`cklR·tyZ¥^Zs�m`yZ»��Z]\3^dmS ��¿cdsi�ZsS�tcR·RTSWXjd�ZsklRTo�Uadc�
wew�É��7´�`yZso�UawhtyZstcR�tcR¸^Zs�m`yZ�´�`cR·SaZsw�tcdBiaRTSVRjiWx]Z]U�^dsiawedc�coyZsS�\ciawekBRTwhi�ZsS � ¿cdsi�ZsS�tcR�RTSWXTd�ZsklRjo�Uadc�
w~É�� UaZÈâyZOtcR�x]Z]iaw�Z�pXsrZsd¸^R � �

� 2
Ë ® Õ � � Ä � � ® 2VÉvÛyX[ZsbeXj`cb�ZsoctcdBRjk 2 Ë �»�»UWRTkldmS�´�`cRs«



����������	��
���

�����������������	�����! " �&#
� �
� 2

Ë ® �mÖ � � � � ��� � SWwhoyZsb�ocRT��Z]Uaw�x�dÍ^R{\�dsiW´�`cR�dnx�dmbh`cklR{tyZ²^Zs�m`yZ�RTSVUy^Zntcwhklweo�`cweoctcdnXTdmk=d
UaRTk�\�dc�È¨»^Z�´!`cR�d�iaRTSWRjiVxsZ]U�^dsiWwedBRjSVU�^Z�SVRToctcdlRTSVx]Z1
TweZstcdc�
wew�É ��Ä � É�® �{Ä � É Ë × � � � � bhwhUWiadmSj�
� � 
�� R�`ck |~`cocwhbàX!�dmocwhXTdlZ�^Zs�m`yZ�RTSVXTd�ZlZ�`cklZ�x�RTbhd�XTwhtyZstcR�tcR�× � ß



�
��� ��� § R�d�i�Zswhd�tyZ�g�ZsSVR�tcd

|~`cocweb�^R�tcR Õ Ö � ß R�Z¶ZsbhUW`»i�Zn^R�tcR	Ö � � ß ��X[ZsbhXT`cbeR	Z·x�RTbed!XTwetyZstcR3XTdmk Z�´�`yZsb�d¶o�^_ x�RTb�tcR�^Zs�m`yZ�RjSVU�^ZtcRTSWXjRToctcdc��´!`yZsoctcdBdBoq^_ x�RTb�RTSVUaw�x�Rji	Z � � ß tcd�UÈ�ds\�dc�
§ R�¨VZsk Ü�d3i�Zswhd3tcd�Xm^_ iaXT`cbed3´�`cR½|~dsiak{Z
d3oq^_ x�RTb�tyZ�^Zs�m`yZ
R���Z3ZsbhUa`»iaZ�ocd�UaRTkB\�d 2&�¢iaRTSV\�RTXjUaw�xsZsklRjo�UaR]�
Ü Ë ÜcÄ 2VÉv��� Ë �qÄ 2VÉ�R � Ë �

Ü ä �
× ^R·dBx�dmbh`cklR-tcdBXTdmocR�tcR�i�Zswhd�ÜOR¶Zsb�Ua`»i�Z ���

h

r 24

12

�@RTbeZ�SWRTkBRTbe¿yZso@pX[Z�tcR�UWiWw��Zsoc�m`cbedmSj�yUWRTkldmST« ÜÕ Ö Ë
�

Ö � ÛyRTo�U[rZsd{Ö]Ü Ë �ªR�� Ë Õ
Õ Ö � �


 �

� �
� 2

Ë � �
� �
� �
� 2
Ë Õ
� �
�
ä � �
� 2
Ø

�nZsST� � �
� 2

Ë ®3×»��\�dmwhS	d�x�dmbh`cklR¶RTS$U�^Z{tcweklwho!`cwhoctcd�R � Ë Ö � ® ��Ë Õ �»Û�iaRTSWdmb�x�RToctcdHZ{RT´!`yZ�pXsrZsd
� �
� 2

Ë ®3×»�ydsgcUaRTkldmST« � �
� 2
Ë ® ÕÖ �

�
� ß��

��� ���
� � 
 � dmwhS�beZstcdmS�\�Z]i�ZsbeRTbhdmSOtcRª`ck=iaRjUÈ�Zsoc�m`cbed�Zs`cklRTo�U�Zsk Zn`cklZ�x�Rjbed�XjwetyZstcR�tcR � � ß�� ��� ���DRTo��´�`yZso�Uad�dmS3dm`»UWiWdmS3tcdmwhS3beZstcdmS3tcwhklweo�`cRTk��ctcR-U�Zsbqkld!tcd�´!`cR�d�iaRjU]�Zsoc�m`cbhd�iaRTSV`cbhU�Zso�UaR�\�Rjiak{ZsocRjXTR
XTdmk ^Z]iaRTZOXjdmocSVU�Zso�UaR-tcR Õ � � � ß ä � �-`yZsb�^R-Z�x�RTbhd�XTwhtyZstcR	XTdmk ´�`cR	dO\�Rji[^_ klRjUViad�tcweklwho!`cw�´�`yZsoctcdd�XTdmk�\ciaweklRjo�Uadªtcd�b�ZstcdH´�`cR{Zs`cklRjo�U�Zf^RBtcR�Ö � � ß � �	`yZsweS¶STrZsd�ZsS�tcwekBRTocSTrdmRTS¶tcdªiaRjU]�Zsoc�m`cbhdc�´�`yZsoctcd�d�\�Rji ^_ kBRjUWiad�tcRTw�âcZ]i�tcR·tcweklwho!`cw�i �
w~É § R�¨VZ�À�dBb�Zstcd�´�`cR�Zs`cklRTo�U�Z�R � d�b�Zstcd�´�`cR·tcweklwho!`cwqocdBUWRTkB\�d 2&Ûybedm�mdOÀ Ë À@Ä 2WÉ�R � Ë � Ä 2VÉvÛdª\�Rji ^_ klRjUWiad}^R�Ï Ë ÖcÄÐÀ 5 � É�RBZ ^Z]iaR[Z�^R � Ë À � Ë Õ � � � � RjiWwhx]Zsoctcd�RTSVU�ZsS·Rvâ�\ciaRTSWSTrdmRjS¶RTk 2&�
UaRTkBdmST«

� Ï
� 2

Ë Ö � � À
� 2
5 � �
� 2
� R À � �

� 2
5 � � À
� 2
Ë � Ø



" � � �n�
�	���V���W
 �����	�������-�������n�������²�����


���	����
§ R�À Ë Ö � �°RTo�U[rZsd � Ë � Û°XTdmkBd � À

� 2
Ë � ��tyZ ^`cbhUWwek{ZORT´�`yZ�pX]rZsdc��UaRjkldmS�´!`cR � �

� 2
Ë ® �À �

À
� 2
Ë ® Õ Û

bedm�mdc« � Ï
� 2

Ë � � ß�� ��� �°�
wew�É � \�Rji ^_ kBRjUWiad�tcRTw�âcZBtcR�tcwhklweo�`cwhi3´�`yZsoctcd � Ï

� 2
Ë�� ��dB´!`cRn^R�Rj´�`cwhx]ZsbeRjo�UaR�Z � À

� 2
Ë ® � �

� 2
Û°klZsS

� À
� 2
Ë � Û�RTo�U[rZsdc� � À�Ä 2VÉD® � � Ä 2VÉ Ë � Û�bhdm�mdc��À�Ä 2VÉ Ë � Ä 2VÉvÛ�R�dliaRjU]�Zsoc�m`cbhd¥^R¶`ck³´�`yZst»iaZstcd{tcRz^Z]iaR[Z

Õ � ��Ë À ä Ûydm`HSVR�¨VZ»�°`ckÚ´!`yZst»i�ZstcdltcR Õ � � ß tcR·b�Zstcdc�
� � 
 �	k{Z�RTSWX[ZstyZOtcR Õ � ß tcR-XTdmkB\ciWweklRTo�UadORTSVUy^Z�Z]\�dmw�ZstyZ�o!`cklZO\�Z]iaRjtcR·x�RjiVUaweX[Zsb�� § R�ZORvâ�UWiaRTk��
wetyZstcR-whoc|~Rjiawedsi�tyZORTSWX[ZstyZOXTdmklR�pX[ZOZ�tcRTSVbew 
TZ]i3¿cdsiWw 
Tdmo�U�ZsbekBRTo�UWR �Z�iaZ1
srZsd�tcR � Ø � ß�� ��� ����XTdmk ´!`cR
x�RTbhd�XTwhtyZstcR¶dlUads\�dBtyZlRTSWX[ZstyZl\�RviaXTdsiWiaRvi�^Z{ZB\�Z]iaRTtcRs��´�`yZsoctcd�ZlRvâ�UWiaRTklwhtyZstcR�whoc|~Rjiawedsi�RTSVUaw�x�Rji-Z
� ß tcdBSWdmbhd �

x

y 10

§ R�¨VZsk À Ë À�Ä 2VÉÂR � Ë � Ä 2WÉDdmS�b�ZstcdmS�tcd�UWiaw �Zsoc�m`cbed�|~dsiaklZstcd¶\�RTbeZ�\�Z]iWRTtcRs�yZ¶RTSWXTZstyZ�R	d�SWdmbhdc�»ocdweocS$U�Zso�UWR�2&�F�@Rjbed�UWRTdsiaRTk{ZOtcR��FwhU�^Zs�mdsiaZsS
À ä 5 � ä Ë7Õ � � ÛctcRjiaw�xsZsoctcdlwhkB\ybewhXTwhUaZsklRTo�UaRs«

À � À
� 2
5 � � �

� 2
Ë�� Ø

� Rjx�RTkldmS�X[ZsbhXT`cb�Z]i � �
� 2
� Î dmkBd � Ë � �yRTo�U[rZsd�À Ë � Õ � � ®¬× �¶Ë ��R � À

� 2
Ë�� Ø � Ûcbhdm�mdc�

� �
� 2
Ë ® � À � � � À� 2 Ë ®

Ö
× Û

Z�RjSWX[ZstyZBRTS$U�^Z�tcRTSVbew 
TZsoctcd{ZB`ck{Z�x�RTbed!XTwetyZstcR·tcR Ö× ß��
��� ���

� � 
 � tcwebeZ]U�Z�pXsrZsdBtcR�`ckÚtcweSWXTdBtcR�XTdsgciaR�Zs´�`cRTXjwetcdY^R-U�Zsb�´�`cR·d�i�ZswhdBXjiWRTSWXTR�XTdmk ZOx�RTbed!XTwetyZstcR·tcR
� Ø �»Õ#� ß�� ��� ��� Î dmkÚ´�`cR-x�RTbhd�XTwhtyZstcR�XjiaRjSWXTR¶Z�^Z]iaR[Z�tcdltcweSWXjdB´�`yZsoctcdBd�i�Zswhd�UaRjk³Ö � ß �
§ R�¨VZsk>À Ë À@Ä 2VÉ-dHi�ZswedªR � Ë � Ä 2WÉ-Z�^Z]iaRTZHtcd�tcweSWXjd�ocd�weocSVUaZso�UaR32&��iaRTSV\�RTXjUaw�xsZskBRTo�UWRs� �Âo�U[rZsd
� Ë �

À ä � � Rjiawhx]Zsoctcdc«

� �
� 2
Ë Ö � À � À

� 2
Û



����������	��
���

�����������������	�����! " � �
\�Z]i�Z�À Ë Ö�R � À

� 2
Ë � Ø �»Õ �cUaRTk���SWRs« � �

� 2
Ë � Ø � � � � ß ä � ��� ���Â� ^Z]iWR[ZBtcdlXs^_ iaXT`cbhdlXjiaRTSVXTR�XTdmk�`ck{Z

x�RTbhd�XTwhtyZstcR�tcR � Ø � � � � ß ä � ��� ���
� Õ � 
 �ubeRTwytcR �
d��»bhR�\�Z]iaZ���ZsSWRTSFXTdmo»�yoyZstcdmS�Z·`ck{Z-UWRTkB\�Rvi�Z]Ua`»i�Z·XTdmocSVU�Zso�UaR � ^R�Ï � Ë � ��dmoctcR
� ^R�d�x�dmbe`ckBR{R�ÏµZ�\ciaRjSWSTrZsdc� § R�RTk=XTRjiVUad�whocSVU�Zso�UaR�dnx�dmbh`cklR�^R�tcR � � � � ß 
 �½Z�\ciaRTSWSTrZsd ^RtcR Õ � � � � � ß ä ROZB\ciaRTSWSTrZsd�XjiaRjSWXTR �ZBi�Z1
srZsd{tcR�Ö � � � � ß ä �]ß Ô � ��XTdmk³´!`cR¶U�ZÈâyZBRjSVU�^ZlxsZ]iWw�Zsoctcd{d
x�dmbe`ckBR·ocRjSWSWR¶whocSVU�Zso�UaR��
§ R�¨VZsk � Ë �{Ä 2VÉ�d�x�dmbh`cklRÂR�Ï Ë ÏlÄ 2VÉàZ�\ciaRjSWSTrZsd	ocd	weocS$U�Zso�UWR�2v�ÈiaRTSV\�RTXjUaw�xsZsklRjo�UaR]� �ÂSWXviaRjx]ZskldmS
d�x�dmbh`cklR-XTdmkld�|~`co@pXsrZsd{tyZ�\ciWRTSWSTrZsdc« �{Ä�Ï�É Ë �

Ï ��	SaZsoctcd�Z-iaRT�si�Z�tyZ�X[ZstcRTweZ»« � �
� 2

Ë ® �

Ï ä �
Ï
� 2

Ë ® �Ï �
Ï
� 2
Û�\�Z]i�Z � Ë � � � ��Ï Ë7Õ � � R � Ï

� 2
Ë Ö � �

UaRTkBdmST« � �
� 2

Ë ® � � � ß 
 �]ß Ô � � � x�dmbh`cklR-tcRTXjiaRTSVXTR��Z�iaZ1
srZsdBtcR � � � ß 
 �]ß Ô � �
� ÕmÕ�
 Ä § whSVUaRTk{Z�tcR���dsU��]ZÈ� 
FdmbhUaRviWi�Z�ÉqQ	d	RTSVUa`ctcd·tcR�RTXTdmSWSVweSVUaRjk{ZsST�skld!tcRTbedmS�tcR�\ciaRTSaZÈ�¹\ciaRTtyZstcdsi½STrZsd`»Uawhbew 
TZstcdmSD\�Z]iaZ·RTS$Ua`ctyZ]iFZ·who�UaRvi�Z�pXsrZsd·RTo�UViaR�ZsSDRTS$\�^RTXTweRjST� § R
`ck{Z�\�ds\y`cb�Z�pXsrZsd·tcR3bhdsg�dmSDSWw�g�RjiaweZsocdmS
^R
tyZstyZ�\�dsi � Ë �	Ä 2VÉ�R
`ck{Z�\�ds\y`cb�Z�pXsrZsd·tcR
XTRjiWx�dmS@\�dsi�� Ë ��Ä 2VÉv�mZ	w�UaRji�Z�pXsrZsd-tyZsSDtc`yZsSDRTSV\�^RTXjweRTS
\�d!tcR�SWRvi�klRjtcwetyZ�\�RTbed�SWweS$UaRTk{Z»«

���	 ��
 � �
� 2

Ë ��� ®���� �

� �
� 2
Ë ® � � 5 � � �3Ñ

dmoctcR �°���È� � R � STrZsd¶XjdmocSVU�Zso�UaRTS�\�dmSVwhUaw�xsZsST� � RjUWRjiaklwhocR��µR ��´!`cR�beRjx�Rjk ZsSF\�ds\y`cb�Z�pXsrdmRjS
Z��yX[Z]i
RTSVUy^Z]x�RTweS
\�Z]i�Z	� Ë�� Ø � � � � Ë�� Ø � �»Õ � �
Ë�� Ø � � R � Ë�� Ø � � �»Õ �
�	S�\�ds\y`cb�Z�pXsrdmRTS3�yX[Zsk RTS$U�^Z]x�RTweS�´�`yZsoctcdlSW`yZsS�UaZÈâyZsS�tcR�XjiaRTSWXjweklRTo�UadlSjrZsd{o!`cbeZsSTÛ�RTo�U[rZsd{tcRjx�RjkldmS
iaRTSVdmbhx�Rji3dBSWwhSVUaRTklZ»«

���	 ��
 � �
� 2

Ë ��� ® ��� � Ë �ÚÄ���® � ��É Ë �

� �
� 2
Ë ® � � 5 � � � Ë �nÄ$® � 5 � �JÉ Ë�� Ñ

XTdmk	��Ñ �ÚÊË � ÛDZªSWdmbh`@pXsrZsdu^R � Ë � � R
� Ë �

�
Û�bhdm�mdc�à\�Z]i�Z�dmS�x]ZsbedsiaRTS�tyZsS�XTdmocS$U�Zso�UWRTS¶tyZstcdmS

� Ë � � R�� Ë � � � �D�	S�\�ds\y`cb�Z�pXsrdmRTS��yX[Zsk�RTkÚRT´�`cwhb ^_ gciWwedB´!`yZsoctcd�UaRjk � � bedsg�dmS3R � � � XTRviWx�dmST�
� Õ Ö 
 § R	`ck{Z�g�Z]iWiaZJ^R	|~RTwhU�Z¶tcR	klZ]UaRjiaweZsb�¿cdmkBdm�y�RTocRTdc��Rjo�U[rZsdOSW`yZ�tcRTocSVwetyZstcR�^R�`cocwe|~dsiWklR�RH^R	tyZstyZ\�Rjb�ZOk{ZsSWSaZ¶\�dsi3`cocwetyZstcR·tcR·XTdmkB\ciawhklRTo�Uadc��klRjtcwetyZORTkÚ´�`cwebhdm�si�Zsk{ZsS
�]kBRjUWiadmST� § R�Z�g�Z]iWi�ZOoqrZsd
^R�¿cdmkBdm�y�RTocR[Z»��klZsSFSWR�SW`yZ�k{ZsSWSWZ�^R�tyZstyZ�\�dsi ß Ë ©@ÄÐÀ�ÉDtcd�weo�^_ Xjwed�Zsd�\�dmo�UWd�À�tyZ�g�Z]iWi�Z»�!RTo�UTrZsdc�Z{k{ZsSWSaZlRjo�UWiWR�dmS�\�dmo�UWdmS�À�Ý-R¶À�äJ^R�tyZstyZl\�dsi�©@ÄÐÀqäjÉD®�©@ÄÐÀàÝ�É3R�SW`yZ�tcRTocSWwhtyZstcR�kY^RTtcw�Z�^R�tyZstyZ



" � � �n�
�	���V���W
 �����	�������-�������n�������²�����


���	����
\�dsi ©@ÄÐÀ�äTÉ�®º©@ÄÐÀàÝ�ÉÀqä�®JÀàÝ �D� tcRjocSWwetyZstcR·bewhocR[Z]i
tyZ¶g�Z]iWi�Z¬^R-Z¶U�ZÈâyZ¶tcR	x]Z]iaw�Z�pXsrZsd�tyZOk{ZsSWSWZ¶RTk iaRTbeZ�pXsrZsd
ZsdBXjdmkB\ciawekBRTo�UWd�R�^R�tyZstyZO\�dsi[« ��Ë � ß

� À
Ø

§ Z]g�Rjoctcd�´!`cR·`cklZ�g�Z]iWi�Z�tcR-XTdmkB\ciawhklRTo�Uad Õ ß UaRTk klZsSWSaZ¶tyZstyZ�\�dsi ß Ë ©@ÄÐÀ�É Ë À 
 5�À�5 Õ �tcRjUaRviaklweocR�Z�tcRjocSWwetyZstcR¶ocdBXTRTo�UWiadBtyZ�g�Z]iWi�Z»�

�OË � ß
� À
�
�
�
� � � Á�� � Ë

Ä¹×@À ä 5 Õ É ���
� � � Á�� � Ë7Õ

Ø � � � � �]ß Ø

�� ¢¡�¡ 5���£-C M �� M �jE �>8
� Õ�
 � RjUaRviaklweocRHZJRT´!`yZ�pXsrZsd¬tyZ�iaRvU�Z�U�Zsoc�mRTo�UaR�ZsdJ�si�^Z]�yXTd¬tyZsS�SWRT�m`cweo�UaRTS{|~`co@pX]rdmRTST�
oyZ¬Z]gySWXTwhSWSaZtyZstyZ»«

Z�É � Ë7Õ ®¬À ä Ñ À Ë × g°É � Ë À 
 ® � À35 Õ Ñ À Ë7Õ
X É � Ë À85 � � � ÄÐÀ�ÉvÑ À Ë7Õ t�É � Ë À 
 ® � À ä 5 ÕmÕ À{® � Ñ À Ë ×
R É � Ë À	�-5YÀ 
 ®JÀàÑ À Ë�� |WÉ � Ë ×@À85 ���	� ÄÐÀ�ÉvÑ À Ë��
��É � Ë À � ä Ñ À Ë ®�Ö ¿�É � Ë � À85YÀ � Ý Ñ À Ë7Õ
w~É � Ë � À ä 5�Ö@ÀàÑ À Ë7Õ ¨WÉ � Ë À ä 5 ÕÀ ä ® Õ Ñ À Ë��
�yÉ � Ë�� � Ä�À ä É&Ñ À Ë7Õ b�É � Ë 2 �qÄÐÀ 5 Õ ÉvÑ À Ë ® Õ
k�É � Ë ���	� ÄWÄ�À35 Õ É � ÉvÑ À Ë�� o�É � Ë �� � � Ñ À Ë �
d�É � Ë À

À 
 5 Õ Ñ À Ë7Õ \°É � Ë Õ
� À ä 5 Õ Ñ À Ë7Õ

´cÉ � Ë À���® ÕÀ � 5 Õ Ñ À Ë ® Õ i�É � Ë ÕÀ ä ÄÐÀ � 5 Õ É Ñ À Ë7Õ
� Ö 
 Î ZsbeXj`cbeR¶Z�XTdmocSVU�Zso�UaR��	\�Z]iaZ�´�`cR�Z�iWRjU�Z � 5 �]À 5 � Ë�� SWR�¨VZ�U�Zsoc�mRTo�UaR �Z�XT`»iWx]Z � Ë À � Ý �
� × 
�� RjUWRjiaklwhocR�ZsS3RT´�`yZ�pXsrdmRjS�tyZsS
iaRjU�ZsS�U�Zsoc�mRTo�UaRTS �Z�XT`»iWx]Z � Ë À ä �yocdmS3\�dmo�UadmS
À Ë�� ×»�
� � 
 � RjUaRviaklweocR3d�\�dmo�Uad�dmoctcR	Z�XT`»iWx]Z � Ë À 
 UWRTkÅUaZsoc�mRTo�UWR�\�Z]i�ZsbeRjb�Z �Z�iWRjU�Z�U�Zsoc�mRjo�UaR �Z�klRTSWklZ
XT`»iWx]ZBocd�\�dmo�Uad�À Ë�� � � RjUaRjiakBweocR�Z�RT´!`yZ�pXsrZsdBtyZOiaRjU�ZOU�Zsoc�mRTo�UaR�ocRTSVSWR�\�dmo�Uadc�
� � 
 � RjUWRjiaklwhocRBZsS�RT´�`yZ�pXsrdmRjS�tyZsS-iaRjU�ZsS·U�Zsoc�mRTo�UaRTS�R�tyZsS�iWRjU�ZsS·ocdsiak{ZsweS �ZsS·XT`»iWx]ZsST��ocdmS·\�dmo�UadmStcR¶Z]gySVXTweSWSWZsS�tyZstyZsST«

Z�É � Ë 2 �qÄ$®
À ä 5 Õ ÉvÑ À Ë7Õ g°É � Ë � � �� Ñ À Ë ® Õ



����������	��
���

�����������������	�����! " � �
X É � Ë � � � Ä À Ö ÉvÑ À Ë � t�É � Ë �!Ü � � � � Ä Ö@À�ÉvÑ À Ë��
R É � Ë À��-5 ÕÀ � 5 Õ Ñ À Ë7Õ |WÉ � Ë ���	� Ä � � ÉvÑ À Ë�� � Ä � É
��É � Ë bho�ÄÐÀ ä 5 Õ É&Ñ À Ë7Õ ¿�É � Ë Ä � À 
 5¥×@À85 Õ É � � ÄÐÀqÉ&Ñ À Ë²Õ

� � 
 � RjUaRjiakBweocR�dmS�\�dmo�UadmSDtyZ	XT`»iWx]Z � Ë ×@À 
 5 Õ � À ä 5l×@À-5 �-dmoctcR�ZsS@iaRjUaZsS�U�Zsoc�mRTo�UaRTS@\�ZsSWSaZsoctcd\�dsi3RTSWSVRTS�\�dmo�UadmS�weo�UaRjiaSVRTXjU�Zsk Z�dsiawh�mRTk��
� � 
 § Z]g�Rjoctcd�´!`cR-ZsS�XT`»iWx]ZsS � Ë�� À ä R � Ë ®
À � Ý UaRTkÅiaRjU�ZsSFU�Zsoc�mRTo�UaRTS�\�Z]i�ZsbhRTb�ZsS�Xjdmk Z]gySWXTwhSWSaZ
XTdmkO`ck��ctcRjUWRjiaklwhocRv� ZsST�
� � 
 § R ¨VZ{©n`ck{Z�|~`co@pXsrZsdltcRjiWwhx
^Z]x�Rjb�R �qÄÐÀqÉ Ë ©@Ä �Èä � É&� Î ZsbeXT`cbhR�� � Ä � É�SWR�© � Ä Õ É Ë Ö��
� � 
 § R ¨VZ{©n`ck{Z�|~`co@pXsrZsdltcRjiWwhx
^Z]x�Rjb�R �qÄÐÀqÉ Ë À-©@ÄÐÀ ä Év� Î ZsbhXT`cbeR�� � ÄÐÀ�Év�
� Õ � 
 Z�É § R�¨VZ�©}`cklZ�|~`co@pXsrZsd�tcRviawhx�^Z]x�RTb�R��qÄÐÀqÉ Ë � � ©@Ä¹×]À 5 Õ Év� Î ZsbeXT`cbhR�� � Ä � É�SWR�©@Ä Õ É Ë Ö�R
© � Ä Õ É Ë ×»�
g°É § R�¨VZ �{ÄÐÀ�É Ë ©@Ä
��ÄÐÀ�ÉWÉ-RTk=´�`cR�©¥R �¬SjrZsdn|~`co@pX]rdmRTS�tcRviawhx�^Z]x�RTweST� § R �qÄ¹×�É Ë � � � � Ä�×�É Ë � R© � Ä � É Ë ���ctcRvUaRjiaklwhocR � � Ä¹×�É&�
� ÕmÕ�
�� RjUWRjiaklwhocR¶© � ÄÐÀqÉ�SWR � Ä�ÀqÉvÑ ��ÄÐÀ�É
R��OÄÐÀ�É�STrZsdB|~`co@pXsrdmRjS�tcRjiaw�x
^Z]x�RTwhS3Rs«

Z�É3©@Ä�ÀqÉ Ë�� ÄÐÀqÉ ��ÄÐÀ�É���ÄÐÀqÉ g°É�©@ÄÐÀ�É Ë � ÄÐÀ�É���ÄÐÀqÉ
��ÄÐÀ�É

X É�©@ÄÐÀqÉ Ë � Ä�ÀqÉ
��Ä�ÀqÉ��OÄÐÀ�É t�É�©@ÄÐÀ�É Ë Õ

� ÄÐÀ�É ��ÄÐÀ�É��OÄÐÀ�É
� Õ Ö 
 �	SVR � ÕmÕ�
 \�Z]iaZ�X[ZsbhXT`cb�Z]i�© � ÄÐÀ�É�SWRs«

Z�É3©@Ä�ÀqÉ Ë ÄÐÀ ä 5YÀ35 Õ É�ÄÐÀ 
 5YÀ�É�ÄÐÀ85 Õ É ä g°É�©@ÄÐÀ�É Ë ÄÐÀ���5YÀ 
 5 Õ É 
 �
X É�©@ÄÐÀqÉ Ë � À85¥Ö

×@À35 Õ � ÄÐÀ ä 5¥ÖmÉ t�É�©@ÄÐÀ�É Ë � À 
 5 ÕÀ ä ®¸× � ÄÐÀ � ®ºÖ�À 
 5 Õ Év�
� Õ × 
 �	SWZsoctcd{Z�iaRj�si�Z�tyZ�X[ZstcRTw�Z»�ytcRjUWRjiaklwhocR � � �ySWRToctcdc«

Z�É � Ë Ä�×DÀ 5 � É � Á g°É � Ë Ä � À 
 5�×DÀl® Õ É 
 X É � Ë Ä � ®¬×DÀ�É �
t�É � Ë Ä¹×@À ä 5 � É � R É � Ë ÕÀ 
 5Y×DÀ ä ® � À 5 � |aÉ � Ë ÄÐÀ ä 5 Õ É ä ÄÐÀ 
 ®zÖ�ÀqÉ ä

��É � Ë ���
�
ä ÄWÄ�À 
 ® � É 
 É ¿�É � Ë Ä¹×@Àl® � É � ÝÄ�À35�×�É � ä w~É � Ë Ä ×DÀB®ºÖÖ@À 5 Õ É �

¨WÉ ÕÀ�ÄÐÀ85 Õ É �yÉ � Ë ÄÐÀ � ä 5�×DÀ � ��5 ��À � �TÉ � �
ÄÐÀ ä 5YÀ � ä É � � ÄÐÀ � Ý É

� Õ � 
 Î ZsbeXj`cbeR�ZsS�tcRjiaw�xsZstyZsS3tyZsS3|~`co@pX]rdmRTST«
Z�É � Ë�� � � Ý Ø g°É � Ë Ä Õ � � 5 Õ � � � É ä X É � Ë�� � � � ÄÐÀ ä É



" � � �n�
�	���V���W
 �����	�������-�������n�������²�����


���	����
t�É � Ë À � � � � ÄÐÀ�É�®¬À R É � Ë�� � Ä À

À85 Õ É |aÉ � Ë�� � Ä � � � �qÄÐÀqÉVÉ
��É � Ë�� � Ä Õ � � É&Ø ¿�É � Ë�� � Ä � � �»Ý ÁsÄÐÀ�ÉWÉ w~É � Ë ���	� Ä � � É
¨WÉ � Ë � � ���	� Ä � � ÄWÄÐÀ�ÉWÉWÉvØ

� Õ � 
 �	SWZsoctcd{Z�tcRjiWwhx]ZstyZ�tcR�bhdm��Z]iawhUWkldc��X[ZsbhXT`cbeR � � «
Z�É � Ë�� À 
 5¥Ö g°É � Ë � À85 �À85 � � � X É � Ë À � � Ý

t�É � Ë × � 	 � ��� R É � Ë
� � ÄÐÀ 
 ® Õ É
� ÖÈÀ85 Õ |aÉ � Ë ÄÐÀ ä É �

��É � Ë À � � ¿�É � Ë À �� w~É � Ë � ���	� ÄÐÀ�É 
 �
¨WÉ � Ë À�� � �yÉ � Ë � � � � ÄÐÀ�É 
�� � 	 � ��� b~É � Ë � � � Ä�ÀqÉ 
 � 	 � ���

� Õ�� 
 Î ZsbeXj`cbeR � � SWRs«
Z�É � Ë � Õ ® 2 � ä ÄÐÀ�É g°É � Ë � Ö�® � � � ä ÄÐÀqÉ X É � Ë Õ

� � � Ä Ö@À�É
t�É � Ë ���	� � À × 
 R É � Ë À � ��2 �qÄ Ö�ÀqÉ |aÉ � Ë � Õ ® � � � � � À × 
 �

ä

��É � Ë ���
�

 Ä ÖÈÀ ä É ¿�É � Ë 2 �qÄ � Õ ®JÀ ä É w~É � Ë � � � ��� � Ä¹Ö@À�É�® � ��2 �qÄÐÀ�É 
 ä

¨WÉ � Ë�� � �¢ä Ä � À�É �yÉ � Ë
����� Ä¹Ö@À�É

Õ 5 � � � Ä Ö@À�É b~É � Ë �� ���	� Ä 2 ä É
k�É � Ë ���	� � ÕÀ ä 
 o�É � Ë 2 �qÄ ��� � ÄÐÀ ä ÉWÉ d�É � Ë ���

�
ä � ÕÀ ä 


\°É � Ë � �/2 ��Ä ��� � Ä�À ä ÉWÉ ´cÉ � Ë�� � � � Ä � � ÄÐÀqÉVÉ i&É � Ë�� � Ä � � � � Ä�ÀqÉWÉ
� Õ � 
 
FRjiaw��y´�`cR·´�`cR�ZsS3tcRjiWwhx]ZstyZsS�tyZsS�|~`co@pX]rdmRTS�¿cwh\�RjiWg3^dmbhweX[ZsS�weo�x�RjiaSaZsSj�°STrZsdc«
Z�É § R � Ë �!Ü � ���	� ��Ä � ÄÐÀ�ÉWÉa�cRTo�U[rZsd � � Ë � � ÄÐÀ�É

� Õ 5 � ä Ä�ÀqÉ
�

g°É § R � Ë �!Ü � � � � �qÄ � ÄÐÀ�ÉWÉ��yRTo�U[rZsd � � Ë � � ÄÐÀqÉ
� � ä ÄÐÀ�É�® Õ

Ñ � � Ä�ÀqÉ � � Õ �
X É § R � Ë ��Ü � 2 � �qÄ � Ä�ÀqÉWÉW�yRTo�U[rZsd � � Ë � � Ä�ÀqÉ

Õ ® � ä ÄÐÀqÉ Ñ � � ÄÐÀ�É � � Õ �
t�É § R � Ë �!Ü � � �/2 � ��Ä � ÄÐÀ�ÉWÉa��Rjo�U[rZsd � � Ë � � ÄÐÀ�É

Õ ® � ä ÄÐÀ�É Ñ � � ÄÐÀqÉ � � Õ �
R É § R � Ë ��Ü � ��� � �qÄ � ÄÐÀ�ÉWÉ��yRTo�U[rZsd � � Ë ® � � ÄÐÀ�É

� ÄÐÀqÉ � Õ ® � ä ÄÐÀ�É
Ñ � � � ÄÐÀqÉ � Õ �



����������	��
���

�����������������	�����! " �&%
|aÉ § R � Ë ��Ü � � � ��� � �qÄ � ÄÐÀ�ÉWÉ&�yRTo�U[rZsd � � Ë ® � � Ä�ÀqÉ� � ÄÐÀ�É � � � ä ÄÐÀ�É 5 Õ Ñ � ÄÐÀ�É	ÊË�� �
� Õ � 
 Î ZsbeXj`cbeR � � SWRs«

Z�É � Ë ��Ü � 2 � � ÕÀ 
 g°É � Ë � �!Ü � ����� Ä�ÀqÉ 
 ä X[É � Ë ��Ü � 2 �qÄÐÀ ä É
t�É � Ë ��Ü � � �/2 � � ÕÀ 
 R É � Ë ��Ü � 2 � � À{® ÕÀ35 Õ � |WÉ � Ë ���	�

� � �À 

��É � Ë�� � � � ä Ä�×DÀ�É�® ���	� ä Ä�×]ÀqÉ ¿�É � Ë 2 ���qÄWÄ � À ä ®º×�É ä É w�É � Ë ���

� �qÄ � � ÄÐÀqÉVÉ
¨WÉ � Ë À ��Ü � � � � �qÄÐÀ�Éà® � À ä ® Õ �yÉ � Ë �!Ü � 2 ��� � À äÖ 
 b�É � Ë ��Ü � � ��2 � �qÄÐÀ ä É
k�É � Ë ÕÖ � �!Ü � � � � �qÄÐÀ ä É 
 ä o�É � Ë�� � ��� � � � Õ

� À ä 5 Õ �
� Õ � 
 �	SWZsoctcdltcRjiaw�xsZ�pXsrZsd�wekB\yb¹^_ XTw�U�Z»�»X[ZsbhXT`cbeR � � «

Z�É�À 
 5 � 
 Ë�� g°É
À 
 5YÀ ä � 5 � ä Ë�� X[É � À35 � � Ë7Õ �
t�É � 
 Ë À{® �À35 � R É3× � � �Èä Ä�À35 � É Ë � |WÉ 2 �qÄ � É Ë À �
��É � � Ë À35 � ¿�É � � Ä � ä 5YÀ�É Ë � 
 ®JÀ ä w�É-ÄÐÀ35 � É ä Ë ÄÐÀB® � É ä

¨WÉ�Ä�À ä ® � ä É ä Ë � ä 5YÀ ä �yÉ ���	� ÄÐÀ � É Ë À � � � Ä � É b�É � � Ä � ®¬ÀqÉ Ë�� � Ä � 5YÀ�É
k�É � � ä � � � Ë � 5 � � ÄÐÀ�É o�É � � Ä � À�É Ë � � � d�É � � � �À � Ë � � �
\°É � � � Ä � À ä É Ë ���	� Ä � À ä É ´cÉ�À � ä 5�× 2 ��Ä � É Ë À � i�É�À ��Ü � 2 �qÄ � É 5 � ��Ü � 2 �qÄÐÀ�É Ë7Õ

� Ö � 
 � RjUaRjiakBweocR�dmS�\�dmo�UadmS�tyZ¶Xj`»iWxsZ¶À ä 5JÖ@À � 5J× � ä Ë ×OocdmS�´!`yZsweS�ZsS�iWRjU�ZsS�U�Zsoc�mRTo�UaRTS�ocRjSWSWRTS\�dmo�UadmS3SWR�¨VZskÚ\�RjiW\�RToctcweXj`cb�Z]iaRTS �Z�iaRjUaZ�À35 � Ë7Õ �
� Ö Õ�
 �FkÚ´�`cR�\�dmo�UWdmS�Z�XT`»iWx]Z � ä Ë ÖÈÀ 
 ^R�dsiVUadm�mdmoyZsb �Z�iaRvU�Z � À{®º× � 5 Õ�Ë�� �
� ÖmÖ 
 � iaRvU�ZOÀ Ë ��weo�UaRjiaSWRjXjU�ZBZOXT`»iWx]Z � Ë À 


× 5 � À35�×Oo!`ck \�dmo�Uad�Ï²R�ZOXT`»iWx]Z � Ë Ö�À ä 5¸À
o�`ck�\�dmo�UadlÒB�F�DZ]iaZ�´�`cR·xsZsbhdsi�ÄÐdm`ªx]ZsbedsiaRTSaÉ
tcR���ZsS�U�Zsoc�mRTo�UaRTS�ZBRTSWSaZsS3XT`»iWx]ZsS�RTk�ÏÞR¶ÒÞSTrZsd
\�Z]i�ZsbhRTb�ZsS �
� Ös× 
 � RjUaRjiakBweocR	Z¶RT´!`yZ�pXsrZsdOtyZ¶iaRjU�Z�U�Zsoc�mRjo�UaR �Z�XT`»iVxsZ¶À � Ë ��� ��XjdmocSVU�Zso�UaRs�cocd�\�dmo�Uad�ÄÐÀ�ÁsÑ � Á[Év�
FRjiawh�y´!`cR3´!`cR�ÄÐÀ�Á]Ñ � ÁTÉ¶^R3d�\�dmo�Uad�k�^RTtcwed·tcd¶SWRj�mklRTo�Uad�tcR�iaRjU�Z·tcRjUaRjiakBweoyZstcd�\�RTb�Z-iaRjU�Z-U�Zsoc�mRTo�UaRocd�\�dmo�UWdlR�dmS�RTw âcdmS�XTd�dsiatcRjoyZstcdmST�
� Ö � 
 � RjUWRjiaklwhocRHZnRT´�`yZ�pXsrZsd�tyZniaRvU�ZnU�Zsoc�mRjo�UaR �Z�XT`»iVxsZ �� À ä 5 �� � ä Ë=Õ ocd�\�dmo�UWd}ÄÐÀ�ÁsÑ � Á[Év�Î ZsbeXT`cbhR�Z�tcwhSVU]�ZsocXTweZ�RTo�UWiaR·dmS�\�dmo�UadmS � R �{�»dmoctcR �ÍR �ÅSTrZsd�ZsS
weo�UaRjiaSVR»pXsrdmRTS�tyZOiWRjU�Z¶U�Zsoc�mRTo�UaR
XTdmkÚdmS�Rjw�âcdmS
XTd!dsiatcRToyZstcdmST�
� Ö � 
 
FRjiaw��y´�`cR·´�`cR�ZsS3SWRj�m`cweo�UaRTS�|�Zsk�^_ beweZsS�tcR�XT`»iWx]ZsS�SjrZsdBdsiWUadm�mdmoyZswhST«



"$% � �n�
�	���V���W
 �����	�������-�������n�������²�����


���	����
Z�É�À85}Ö � Ë�� Ñ � ®ºÖ�À Ë � g°É � ® � � � ä � Ë�� Ñ � ä ®¬À{®�� Ë��
X É � ® � ÑWÀ 
 Ë�� Ñ À ä 5�× � ä ® � Ë�� t�É ��Ë � � � � Ä���ÉvÑ �OË � ���	� Ä���É
R É � ä ® À 


� ®¬À Ë�� Ñ Ä�À ä 5 � ä É ä ® �DÄ¹Ö@À ä 5 � ä É Ë��
� Ö � 
�� RjUWRjiaklwhocR�Z�SWRT�m`coctyZltcRjiaw�xsZstyZ�tcRs«

Z�É � Ë �� À g°É � Ë À � � X[É � Ë ���	� ÄÐÀ ä É
t�É � Ë 2 � ä ÄÐÀ�É R É � Ë ���	� ä ÄÐÀ�É 5 � � � ÄÐÀ�É |WÉ � Ë À

Ö�ÄÐÀ85 Õ É
��É � Ë � Õ 5 ÕÀ �

ä
¿�É � Ë À

� À ä ® Õ w�É � Ë
� �
À

¨WÉ � Ë�� � � Ä ���	� ÄÐÀ�ÉWÉ �yÉ � Ë�� � Ä � � ÄÐÀ�ÉWÉ b�É � Ë ��Ü � 2 �qÄ ���	� ÄÐÀqÉVÉ
k�É � Ë ���

� Ä � À�É o�É � Ë �!Ü � ��� � ÄÐÀ ä É d�É � Ë �!Ü � � �/2 � ��ÄÐÀ 
 5 Õ É
� Ö � 
 Î ZsbeXj`cbeR�ZsS�SWRT�m`cwho�UWRTS�tcRjiWwhx]ZstyZsS�SW`cXTRjSWSWwhx]ZsST��Z]U»^R�Z�dsiatcRTk � tyZstyZ»«

Z�É � Ë ×@À	��®zÖ�ÀàÑ � Ë�� g°É � Ë ×DÀ	�
®zÖ@ÀàÑ � Ë��
X É � Ë � ×·®�À ä Ñ � Ë × t�É � Ë ÕÀl® Õ Ñ

� Ë��
R É � Ë �¢ä ��� Ý Ñ � Ë × |WÉ � Ë�� � Ä Ö�ÀqÉvÑ � Ë�� Ø
��É � Ë ®�Ö � � � � À Ö 
 Ñ � Ë�� ¿�É � Ë ���	� Ä��ÂÀ�ÉvÑ � Ë ��Ñ � �H±
w~É � Ë�� � � ÕÀ 
 Ñ � Ë × ¨WÉ � Ë À � � Ñ � Ë �
�yÉ � Ë À � � ��� � ��Ä � � ÄÐÀ�ÉWÉvÑ � Ë�� b�É � Ë À �!Ü � 2 ���qÄÐÀ�Éà® � � Ä � Õ ®¬À ä É � Ë �
k�É � Ë�� � � � 	�ÄÐÀ�ÉvÑ � Ë × o�É � Ë �!Ü � ���	� ��Ä � � É&Ñ � Ë��
d�É � Ë�� � Ä ��� � �qÄÐÀqÉVÉvÑ � Ë � \°É � Ë ���	�

�qÄ � � � �qÄÐÀ�ÉWÉvÑ � Ë ×
´cÉ � Ë À � ����� Ä � � ÄÐÀ�ÉWÉà® � � � Ä � � ÄÐÀqÉVÉ 
]Ñ � Ë × i&É � Ë�� � � Õ 5 ���	� ÄÐÀ�É

Õ ® ���	� ÄÐÀ�É � Ñ � Ë ×
� Ö � 
 § R ¨VZ{©n`ck{ZO|~`co@pXsrZsd{tc`yZsS�x�R�
TRTS3tcRjiawhx�^Z]x�RTbqR��qÄÐÀ�É Ë ©@Ä �¢ä � Év� Î ZsbhXT`cbeR � � � Ä�ÀqÉv�
� Ö � 
 § R � Ë À �¢ä � �ykldmSVUWiaR-´!`cR � � � ® � � Ë � �¢ä � �
� × � 
 �DZ]iaZ � Ë�� � � Ä � ÀqÉ�R � Ë ���	� Ä � À�Év�ckldmSVUViaR�´!`cR � � � 5 � ä � Ë�� �
� × Õ�
 § R � Ë � � � � � � Ä Ö�ÀqÉ&�ckldmSVUWiaR-´!`cR � � � 5¥Ö � � 5 � � Ë � �
� ×�Ö 
�� RjUWRjiaklwhocR � U�Zsb�´�`cR � Ë � 	 � x�Rviawh�y´!`cR¶Z�Rj´�`yZ�pXsrZsdc« � � � ® � � Ë�� �



����������	��
���

�����������������	�����! "$% "
� ×m× 
 § R ¨VZ � Ë � � � 5 � � � � 5 � À35ºÀ��]� 
ÂRviawh�y´!`cR�´!`cRs«

À 
 � � 
 � 5 � À ä � � � 5�Ä Ö�Àl®¬À 
 É � � ®fÄ Ö 5ºÀ ä É � Ë � � À 
 ® � À � �
� × � 
 Î ZsbeXj`cbeR � � � ÄÐÀ�É�SVRs«
�»É À � 5 � � Ë7Õ�� �TÉ À ä 5 � À � 5 � ä Ë � � É À ä � ä Ë Ä � 5 Õ É ä Ä � ® � ä É

� É �
ä Ë À 
 Ä Ö-®�ÀqÉ � É ���	� Ä � É 5 ���	� ÄÐÀ�É 5 ���	� ÄÐÀ � É Ë À ©qÉ � � � Ä � É�® ���	� ÄÐÀqÉ Ë À

� × � 
 Î ZsbhXT`cbeR3© � 
 � Ä � Év�mSVR�©@Ä�ÀqÉ Ë � À�® Õ �qÄÐÀ�Év� �qÄ � É Ë ® Õ � � � Ä � É Ë Õ× � � � � Ä � É Ë Ö�R � �

 � Ä � É Ë7Õ � �

� × � 
 Î ZsbeXj`cbeR�� � � Ä�®�ÖmÉv�cSVR���ÄÐÀ�É Ë � Õ ® �qÄÐÀ�É�� �qÄ$®�ÖmÉ Ë ®3×»� � � Ä$®�ÖmÉ Ë ×�R�� � � Ä$®�ÖmÉ Ë��
� × � 
�� RjUWRjiaklwhocR�Z�beweocRTZ]iaw 
[Z�pX]rZsdBocd�\�dmo�UWd�À�Á Ë�� �ytyZsS3SVRT�m`cweo�UaRTS�|~`co@pX]rdmRTST«

Z�É ���	� ÄÐÀ�É g°É � � � ÄÐÀ�É X É�2 �qÄÐÀ�É
t�É � À35¥× R[É � � ä � |aÉ �� À35 Õ
��É À
À ä 5 Õ ¿�É � � Ä�À 
 5 � À35 � É w~É-Ä � À 
 5¥×@Àl® Õ É 


� × � 
 Î ZsbeXj`cbeR�Z]\ciad â»wek{ZstyZskBRTo�UWRs«
Z�É �� � Ø Õ Ö � g°É �� Õ � X É ���	� Ä �»Õ Á É
t�É�Ä Õ Ø � � ÖmÉ 
 5 ���	� Ä Õ Ø � � Ö�� �

É R É �� Ä �»Ø �»Õ É � ® Õ�� �»Ø �»Õ |aÉ�Ö ä � ÁaÁ�ä

� × � 
 � " 
 � ���" � � " � � � !�� 
 " * � � " * � ��� � � " � " � � "	� Á % § R�¨VZ�©z`cklZª|~`co@pXsrZsd� x�R�
TRTS·tcRjiaw�x
^Z]x�RTb@ocd�\�dmo�Uad�À�Ás� � \�dmbewho��dmklwed{tcR���Z �»bhdsi-tcR�dsiatcRjk � �ÂÄ � Ë � Ñ Õ Ñ°Ö�Ñ�ØeØhØeØ Év��ocd\�dmo�Uad�À�Á�^R�tcRTocdsU�Zstcd�\�dsi3Ï 	 ÄÐÀ�É�R�tcRj�yocwhtcdB\�dsi[«

Ï 	 ÄÐÀ�É Ë ©@ÄÐÀ�Á[É 5¥© � ÄÐÀ�Á[É�ÄÐÀB®¬À�Á É 5
© � � ÄÐÀ�Á É
Ö ÄÐÀl®¬À�Á[É ä 5uØhØeØhØeØeØhØeØhØ�5 © � 	 � ÄÐÀ�Á É��� ÄÐÀ{®�À�Á É 	 Ø


FRjiawh�y´!`cR�´!`cR�d�\�dmbewho��dmklwedOtcR ��Z���bedsi�tcR·dsiatcRTk � ��ocd�\�dmo�Uad�À�Á Ë�� �ytyZsS�SWRT�m`cwho�UaRjS�|~`co@pXsrZsd�«
Z�É
©@ÄÐÀ�É Ë ���	� ÄÐÀ�Él^R-ÏDä 	 � Ý¢ÄÐÀ�É Ë 	


�
�
Á Ä$® Õ É

� À ä � � Ý
Ä Ö � 5 Õ É � � �ÂSVg�d�XTR·dB�siy^Z]�yXTdBtcR�©��cÏ�Ý¢ÄÐÀ�Év�cÏ 
mÄ�ÀqÉ�R

Ï
�
ÄÐÀ�É�ocdlklRTSVkldOSWweSVUWRTk{Z�tcR·XTd!dsiatcRToyZstyZsST�

g°É�©@Ä�ÀqÉ Ë � � ^R�Ï 	 Ä�ÀqÉ Ë 	

�
�
Á
À �
�
� �3�ÂSVg�d�XTR�dH�si�^Z]�yXjd�tcR{©���Ï�Ý ÄÐÀ�Év��Ï 
�ÄÐÀ�É-R�Ï � ÄÐÀ�É	ocd�klRTSWkBd

SWwhSVUaRTk{ZOtcR�Xjd�dsiatcRToyZstyZsSj�
X É�©@Ä�ÀqÉ Ë ÕÀ ^R�Ï 	 ÄÐÀ�É Ë

	

�
�
Á Ä�® Õ É

�
�
� ÄÐÀB® Õ É � � �ÂSVg�d�XTR�d{�si�^Z]�yXTd{tcR�©���ÏÂÝ¢ÄÐÀqÉ&�°Ï 
�Ä�ÀqÉ3R�Ï � ÄÐÀ�É

ocdBkBRTSWkld�SWweS$UaRTk{ZOtcR�XTd!dsiatcRToyZstyZsST�



"$% � �n�
�	���V���W
 �����	�������-�������n�������²�����


���	����
t�É Î dmkB\�Z]iaR�Ï 	 ÄÐÀ�É·R � ÄÐÀ�Év���	`cR{XTdmocXTbh`cSTrdmRTS¶\�d�tcRlUaw�i�Z]i � ^� \�dmSWS[^_ x�RjbÂ`»Uawhbew 
TZ]i¶Ï 	 \�Z]iaZ�|�Z1
TRjiZ]\ciad[âcwhk{Z�pXsrdmRTS
tcR�© �
� � � 
 Î ZsbeXj`cbeR�d�xsZsbhdsi�Z]\ciWd â»wek{Zstcd�tcdBx�dmbe`ckBR·tcR�`ck Xj`»g�dc��SWR�d�XTdmkB\ciawhklRTo�Uad�tcR�X[ZstyZlZ]iaRjSVU�Z
x]Z]iaw�Z�tcR Õ � � ß \�Z]i�Z Õ � Ø Õ�� ß �
� �cÕ�
 ��o �y`q�RTocXjw�ZsS	Rvâ�UaRjiaoyZsS�\ciad�tc` 
TRjk ZsXTRjbeRji�Z�pX]rZsdlo!`cklZ�\�Z]iWU[^_ XT`cb�Z�tcR�U�Zsbq|~dsiaklZ�´�`cR�Z�RT´!`yZ�pXsrZsd
tcR�SVRT`�kld x»whklRTo�Uad¸^R � Ë �

2 ä 562&��dmoctcR � ^R�d�tcRTSWbed!X[ZsklRTo�Uad�R02l^R·d�UaRjkB\�dc�
w~É �	`yZsweS�STrZsd{ZsS�RT´�`yZ�pXsrdmRjS�tyZ�x�Rjbed�XjwetyZstcR·R�tyZBZsXjRTbeRjiaZ�pXsrZsdltyZ�\�Z]iVU ^_ XT`cbeZ�o�`ck�UWRTkB\�d82 �
wew�É �-`yZsoctcd�ZO\�Z]iWU ^_ Xj`cb�Z�\�Z]iaZ�tcR�kBd¢x�Rji$��SWR��
� � Ö 
 �	k³RTSVUad!´�`cROtcR�SaZsoc�m`cRº^R��m`yZ]iWtyZstcdªo�`ckµ|�iaRTR�
TRvi¶ocd�weocSVU�Zso�UaR 2 Ë � ����\3^dmS 2�¿cdsi�ZsST��SW`yZUaRTk�\�Rji�Z]UW`»i�Z»�»RTkÚ�si�Zs`cS�XTRTo�U ^_ �siaZstcdmST��^R��¶Ä 2VÉ Ë × � 5 Ä 2 5 Õ É � Ý ®J×�2 ä � �	`yZsb	^R�Z�x�RTbed!XTwetyZstcR-tcRiaRTSV|�iaw�ZsklRjo�UadBZ]\3^dmS Õ � ¿cdsi�ZsS �
� � × 
�� Rjx�Rv� SWR�t»iaRToyZ]i	`cklZ�\yweSWXjweoyZ»� § R�Ò ^R¶d{o�^`ckBRjiadltcR¶bhwhUWiWdmS�tcRz^Zs�m`yZBoyZB\ywhSWXTweoyZ 2�klwho!`»UWdmS
Z]\3^dmS�dªweo�^_ XTwedªtyZªt»iaRToyZs�mRjk9RBÒ{Ä 2VÉ Ë Ö � � Ä¹× � ® 2WÉ ä ��´!`yZsb�^R�Z�x�Rjbed�XjwetyZstcRBtcR�RTSWXTd�ZskBRTo�UWdHtyZ^Zs�m`yZBZ]\3^dmS Õ � ß Ô � �
� � � 
 �	kÚXTdsiV\�dBRjk ´!`cRTtyZ�bhwhx�iWR·UaRjk�Xjdmkld�Rj´�`yZ�pXsrZsd�tcdlkld x»wekBRTo�UWdc« � Ä 2VÉ Ë ��2 äÖ ��dmoctcR
� Ë �»Ø � ß�� ��� � ä � � Ä 2VÉ¸^R�Z�tcweSVU]�ZsocXjw�Z»�·Ä�RTk klRjUViadmS�Év�½\�RjiaXjdsiWiawetyZJ\�RTbedJXTdsiW\�dJRTk 2OSWRj�m`coctcdmST�
tcRTSWtcR�dBweoq^_ XTwed�tyZB´!`cRTtyZ»� � RjUWRjiaklwhocR�ZOx�RTbed!XTwetyZstcR·R¶Z�ZsXTRTbeRvi�Z�pXsrZsdBtcdBXTdsiW\�d�RTkÚ´�`cRTtyZ�bewhx!iaRs�
� � � 
 �	k{ZO\�Z]iWU ^_ XT`cb�ZBbeZso@pX[ZstyZBx�RjiWUWweX[ZsbhklRTo�UaR·\�Z]iaZlXTwek{Z�XTdmk x�Rjbed�XjwetyZstcR�tcR � ß�� ��� ����Z]Uawhoc�mR¶ZZsbhUW`»i�Z�tcR � Ä 2VÉ Ë � 2�® � Ø ��2 ä Z]\3^dmS 2�SWRT�m`coctcdmSj� �-`yZsb�tcRjx�R·SWRji�Z�x�RTbed!XTwetyZstcR·weocwhXTw�Zsb�\�Z]i�ZO´�`cR�Z\�Z]iWU[^_ XT`cb�Z�Z]UaweoÈ¨VZ � � ß Zso�UaRTS3tcR�whocweXTweZ]i�Z�´�`cRTtyZ��
� � � 
 � beZstcdªtcR�`ckãUWiaw �Zsoc�m`cbed�RT´�`cwhb[^Z]UaRjiWdªklRjtcR � � ß R�XviaRTSWXTR �Z�iaZ1
srZsdHtcR � � ß�� ��� Î dmk>´!`cR
x�RTbhd�XTwhtyZstcR�XjiWRTSWXTRjiy^Z{Z¥^Z]iaR[Z�tcd�UWiWw��Zsoc�m`cbed �
� � � 
 �-`yZsbH^R�Z¬x]Z]iaw�Z�pX]rZsdztyZsS{tcweZs�mdmoyZsweS{tcR�`ck XT`»g�dYSVRndmS{beZstcdmS{XjiaRTSVXTRTk Z¸`ck{ZJi�Z1
srZsdºtcR
Ö � ß�� ��� � �
� � � 
 � iaZswed-tyZ·g�ZsSWR�tcR�`ck<XjdmocR�XjiaRjSWXTR �Z	i�Z1
srZsd·tcR Õ�� ß��]ß Ô � R�SW`yZ�ZsbhUa`»i�Z-tcRTXjiWRTSWXTR �Z	i�Z1
srZsd·tcRÖ � ß��]ß Ô � � Î dmkld�x]Z]iaweZ]i�^Z�d�x�dmbe`cklR	UadsU�Zsbqtcd�XTdmocR�´!`yZsoctcdld�iaZswedº^R � � ß R·SW`yZlZsbhUW`»i�Z � � ß �
� � � 
 �	k g�Zsb�rZsdzRjSW|T^RjiawhXTdYRjSVU�^Z¸SWRToctcdzweo ��Zstcdc� § RT`�x�dmbe`ckBR�XjiaRTSVXTR �Z¸iaZ1
srZsd¸tcR Õ � � � ß 
 � ��� ���
� RjUaRjiWklweocR�Z�i�Z1
]rZsdBXTdmkÚ´�`cR·xsZ]iWw�ZOd�i�ZswhdBocdBwhocSVU�Zso�UaR�Rjk�´!`cR�d�tcw��ZsklRjUViadº^R·tcR � � � ß �
� � � 
 ��dmSVUWiaR{´!`cRªZ�|~`co@pXsrZsdnbedm�c^_ SVUawhX[Z � Ë �	Ä 2VÉ�SaZ]UWweSW|�Z1
 �Z�RT´!`yZ�pXsrZsd � �

� 2
Ë � �

� Õ ® �
� � � § R

� Ë �	Ä 2VÉÂiaRj\ciWRTSWRTo�U�ZldBXviaRTSWXTwhklRTo�Uad�\�ds\y`cb�ZsXTwhdmoyZsb¹�y´�`yZsoctcdlZ�\�ds\y`cbeZ�pXsrZsdBSVR�RTSVUaZ]gywebew 
[Z��
� ��Õ�
 �ÅiaRTtc`@pXsrZsd�tcR�d â»we�c�RTocwhdªoyZL^Zs�m`yZªtcRB`cklZ�beZs�md�Z»��tcRvx»wetcd�ZsdHtcRTSV\�R�¨$d�tcRBRjSW�mdsUadc��Sy^dªx�dmb�U�Z
Z�o�^_ x�RTwhS·ocdsiWk{ZsweS 2�tcweZsS·Z]\3^dmS�d�tcRTSV\�R�¨$d�tcd�RTSW�mdsUadc� § Z]g�RToctcd�´!`cR�Z�´�`yZso�UawhtyZstcR�tcR�d â»we�c�RTocwhd
´�`cR�\�Rjiak{ZsocRjXTRs�yZ]\3^dmS�2�tcweZsSl^R	tyZstyZO\�dsi
Ï{Ä 2VÉ Ë�� � � 2

ä 5 Õ � 2 5 Õ � �
2 
 5¥Ö � 2 ä 5}Ö � � �cklRTtcwhtcd�RTk���tcdOo�^_ x�Rjb

ocdsiak{Zsb�tcR�d[âcwh�y�RTocwedc�ytcRjUaRviaklweocR¶Z�x�RTbed!XTwetyZstcR�XTdmk ´!`cR�ZB´�`yZso�UawhtyZstcR¶tcR¶d[âcwe�c�RjocwedlRTS$U�^ZlSWRToctcd
iaRTtc` 
jwetyZ»�°Z]\3^dmS Õ � Õ � �°Ö � R � � tcweZsS�Z]\3^dmS3dBtcRTSV\�R�¨$dc�



����������	��
���

�����������������	�����! "$%&#
� � Ö 
 �	dnklRTwhd�tcw�Z�d�g�Z]iaXTd � RjSVU�^Z � � � ß Z�d�RTS$UaRªtcdng�Z]iaXTd �{� � g�Z]iaXTd ��oyZ[x�RT��Zn\�Z]i�Z�d
beRjSVUaR·Z�Ö � � ß�� �{R-d�g�Z]iaXTd �ÅoyZ[x�RT��Z¶\�Z]i�ZOdOocdsiWUaR·Z�Ö � � ß�� ��� �	`yZsb�^R·Z�UaZÈâyZ¶tcR	xsZ]iWw�Z�pXsrZsdOtyZtcweS$U]�ZsocXTw�Z�RTo�UWiaR�dmS�g�Z]iaXTdmS �ZsS Õ × ��R Õ Ö ß Ô � �
� � × 
 �<|�iaRT´!`��RTocXTweZ�tyZBx�whgci�Z�pXsrZsd{tyZlXjdsiatyZ{tcR�`ck x»whdmbeweocdY^R¶tyZstyZl\�dsi·© Ë ÕÖ �

�

�
�°dmoctcR���^R

d�XTdmkB\ciawhklRTo�Uad�tyZªXTdsiatyZ»� �¼^R�Z�UWRTocSTrZsdHSVdsgciaRBZ�XTdsiatyZ�R � ^R�tcRTocSVwetyZstcRBbhweocR[Z]i·tcR�k{ZsSWSaZ�tyZXTdsiatyZ»� � RjUaRjiakBweocROZ{U�ZÈâyZ{tcR�xsZ]iWwVpXsrZsd�tcRB©¸Rjk³iaRTb�Z�pX]rZsdªZ �ÅÄ�XTdmk �<R � XTdmocSVUaZso�UaRjS�ÉvÛàZ�U�ZÈâcZtcR-xsZ]iaw$pXsrZsdOtcR¶©�RTk iaRjb�Z�pXsrZsd�Z �ÞÄ�XTdmk �}R � XTdmocSVUaZso�UaRjS�ÉvÛ�ZOUaZÈâyZ�tcR·x]Z]iaw$pXsrZsdOtcR¶©�RTk iaRTbeZ�pXsrZsd
Z � ÄÐXTdmk �fR�� XTdmocSVU�Zso�UaRTSaÉ�R·weo�UaRjiW\ciaRvUaR�dmS�iaRTSW`cb�U�ZstcdmST�



����� ���	��

�������������������������! "���#

���$�%�&�	�	


('�%�

)+*-,/. 02143�561879;:14< =�> ?+@BAC79D:<E>�F

GIHKJ�L�MONPRQS HKTVU WYX[Z�\�]_^a`cbd];ef`cgihjlk]lm_Z�nporq(s!tvu8wx^zy|{
} yi^E~�m�����` } `cb�~�m�g���mr�cZ�� ���� M�� S�� H%� �i� M�� S m�`D� ��i� M�� S � S
P�� �Kgcm�~pm�g���m�npol����Z"Z�� } ����Z`cb�~pZ���`cZ�gcm } g���Z6���l]l��mE]O��Z6����mD�d�[`cZ j m�g���Z6b�n�o���]l�&��`cZl�

^iw�n�o y¢¡£^iw�nzy�¤ ~¥]O�¦]§��m[�cm naq¨��©ªs!t-u«wx^zy�¬

­ } bd]l®�Z�b¯�cZrnpoO�°^iw�n�o y|��±Z j¦² ]lbd]l�³];�O]l�´ml��bµ±]v� } b_m4�cZ4^%{
}´} y�^d~�m�����` } `cb2~�m�g���m��cZ#�¶�· L�M�� S¸� H%� �i� M¹� S m�`d�¶�· L�M�� S � S#Pz� �ºgcmr~pm�g���m�n�oO����Z�Z�� } ����Z`cb�~pZ���`cZ�gcm } g���Z6���l]l��mE]O��Z6����mD�d�[`cZ j m�g���Z6b�n�o���]l�&��`cZl�

^iw�npy�¡£^iw�npo�y|¤ ~¥]O�¦]§��m[�cm naq¨��©ªs!t-u«wx^zy�¬

­ } bd]l®�Z�b¯�cZrnpoO�°^iw�n�o y|��±Z j¦² ]lbd]l�³];�O]l�´ml��b+±» g } b_m4�cZ4^%{

Max

Min

¼ b�®�Z6��]l�½�³`cb¯~pm�g���mE�cZ�bµ±]v� } b_m4m�`(�cZ/b(±» g } bEm¾±Z j¦² ]lbd]l�cmD~�m�g���mEZ|�[����Z�b_mc{
¿ � H%�ÁÀr� S T W
ÂÄÃ�Å X[Z�\�](^iw�npy"ÆÈÇÊÉ ËÌw�nzy��pnÍq«Î"ÏÌnpo/ÆÑÐ ÒÓ±Z§`cbÔ~pm�g���mª�cZ;bµ±]v� } b_mE��Z��Õ]O� } ��mc��~pm } ��Ç-É ËÌw�npyrÖ Ã
~¥]O�¦]4��m[�cmYnaqªÎIZr^¢× Ð Ò�Ø#Æ Ã ÏÙn�o
Æ�Ú Ð ÒÈ±Z�`cbÁ~pm�g���mD�cZ�b(±» g } b_m���Z��Õ]O� } ��mc��~�m } ��ÇÊÉÊËÌwÛnzy�¡IÚ Ã �
~¥]O�¦](��m��cmanÜq£Î¯ZÝ^¢×�Ú Ð Ò�ØªÆÑÚ Ã {8Þ#�³��Z6����ZÝ�[`cZdn�oªÆ ß ÐÒáàVâ Ð �º~¥]O�¦]+��m[�cm8âãqCä#�K� k]lm
�¦]lb4��±Z�b¯~pm�g���m��"Z|�Ù����Z�b_m��	�cZ4^%{Ìå�Z�eÛ]O��mdÇÊÉÊË ×-ß ÐÒ à£â Ð Ø Æ�Ú�æ6tlÇ�w¹â Ð yÌÆçw�Ú Ã y�è�éiê {
Â Ò Å X[Z�\�]Ý^iw�npy¢ÆVnzëO�°n¾qBÎ"Ïºn�o/Æ�ìã±ZY`cbÓ~pm�g���m!�cZ4b+±» g } b_mD��Z6�Õ]O� } ��mc�°~pm } �#nzëY¡Iì_~¥]O�¦]_��m��cmnaq¨Î¸Z/^iw½ì�y�ÆÜìÙ{Rí�]4��Z6���³]l�cZ�npo�ÆÜìî±Z�m£±`cg } j mE~pm�g���m_Z��Ù����Z6b_m§�cZ4^%{



����#���������I�#�	�%�p��� ���B�& ���º
���� ���	�
Â ß Å X[Z�\�]Ý^iw�npy Æ�
 n�
 �°nBqaÎ�ÏKnpo�ÆVìã±ZY`cb ~pm�g���md�cZYb(±» g } bEm;��Z6�Õ]O� } ��mc�¥~�m } �

 n�
[¡ÜìE~¥]O�¦]E��m��cmnaq¨Î¸Z/^iw½ì�y�ÆÜìÙ{��¢m�b_m;gcmEZ|�ÙZ�bE~³��mE]lg���Z6� } ml� �cnpo�ÆÜì ±Zrm�±`cg } j mE~pm�g���mDZ|�Ù����Z�b_m;�cZ4^%{
Â��lÅ X[Z¹\�]d^iw�npyÌÆ�nK�cnaq¨Î"{�^+g k]lmE~pm�����` } ~pm�g���m��
�cZ�bµ±]v� } b_m4m�`¨b(±» g } b_m4��Z6�Õ]O� } ��m��"Z6b�Î"{
} y	X[Z�^Ü±Z���Z������ } �¦];]lm } g���Z|���l]l��m × Ú Ã ¤ Ã�� �cZ�g�� k]lm_^(~pm�����` } m;~�m�g���m;n�o#Æ Ã �cZ�bµ±]v� } b_m/��Z��´]O� } ��mc{
}´} y¢X[Z�^C±Z���Z6����� } �¦]§]lm } g���Z6���O]l�´m Â ìÙ¤ Ò Å �[Z�g�� k]lmE^(~�m�����` } m§~pm�g���m4npo
Æ Ò �cZrb ±]v� } bEm/��Z��´]O� } ��m4Z�m~pm�g���m;npo
ÆÜìD�cZ/b(±» g } bEmY��Z��Õ]O� } ��mc{
}´}�} y¢X[Z/^Ü±Z���Z6����� } �¦]D]lm } g���Z6���l]l��m(w½ìÙ¤ Ã y��[Z�g�� k]lmd^(g k]lm;~pm�����` } ~�m�g���m����cZrbµ±]v� } b_m/��Z6�Õ]O� } ��m;m�`Ý�cZb+±» g } b_m4��Z��´]O� } ��mc{¼ ����Z��_Z|�ÙZ�bE~³��m��Egcm�� } gc� } j ]lb ] } bE~�ml�����]lg j } ]B�cm��_�cm�b(±» g } m��D�³]l�_ef`cgihjlkm�Z��d��`³]lgc�cm¾�[`cZ6��Z6b_m���cZ6��Z|��b } g³]O�"~pm�g���m��"Z|�Ù����Z�b_m���{
� �¥S À S TcMvNPÌQ�RS W�X[Z#^µ±Z
`cb_]�ef`cgihjlk]lm4�cZ6� } �	±]O��Z6�°gcm } g���Z6���O]l�´m!w��¥¤���yºZ�n�o�qîw��°¤��6yY±Z�`cbÈZ��Ù����Z6b_m
��Z��´]O� } ��m;�cZ4^%�cZ6g�� k]lmd^��xw�n�oÊy�ÆÜìÙ{
­ ~c��ml~pm�� } hjlk]lmEgcm�� } gc� } j ]D��`cZ�g�`cb�~pm�g���mE�cZrbµ±]v� } b_mYm�`ª�cZ�b(±» g } bEm§��Z��Õ]O� } ��m§�cZ�`cbd]§ef`cgihjlk]lm^%��]���Z6�¦]��¦]lgc®�Z�g���Z�]lm�®l�¥±]�� j mY�cZ�^!gcZ�����Z6��~pm�g���m��;±Z"~¥]O�¦]l�´Z��´]Y]lm/Z } �cm��cm�� nK{ ��]O�¦]Y]r~c��m-�O]/��Z�\�]m_]O~!�Z6gc� } j Zl{

­ ~c��ml~�m�� } hjlk]lm§g k]lm4®�]O�¦]lg���Z�]YZ|� } ���"�Z�g j } ]4�cZ#~�m�g���m��¢Z��Ù����Z6b_m���Ï�~�ml�¢Z|�ÙZ�bE~³�´mc�Ì^iwÛnzy�Æ�n�#¨±Z�`cbd]ef`cgihjlk]lmd�cZ6� } �	±]O��Z6�KZ�b�ÎVZ§^�� w�npy Æ ß npëvÏ���m�®�md^�� w ì�y Æ¸ìÙ�°bd]l�"npo#ÆVìEg k]lmã±Z�~pm�g���m_�cZYbµ±]v� } b_mm�`ã�cZÝb+±» g } b_m(��Z6�Õ]O� } ��m��cZ(^%Ï��cZÝeÛ]O��mc��^iw�Ú Ã y%$Ó^iw½ì�y&$ ^iw Ã y|{ ­ ~c��ml~pm�� } hjlk]lm�gcm��D�"±]�`cbd]
j m�gc� } hjlk]lm_gcZ j Z6���³±]O� } ]D~¥]O�¦]D��`cZ/`cb¯~pm�g���mD��Z�\�]EZ|�[����Z�bEmc{
GIHKJ�L�MONPÌQ�ÌS(' WµX[Z�\�] ^�`cbd]8ef`cgihjOk]lm �cZ|� } �¢±]O��Z���Z6b n�o q�s!tvu8wx^zy|{CX[Za^�� w�n�o y!Æ¶ìÙ��n�oC±Z
P*)�� � ��+�S À S L �ÙS�P�� �· � M PzS,+ Hç^%{
�iZ��´]!~c��ml~�m�� } hjOk]lm¨]lg���Z6� } ml� �z��m[�cm!~pm�g���mÝZ|�Ù����Z�b_m ±Z4~pm�g���m j �Ê±» � } j mc{ ­ ��Z j ±» ~c��m j ] ±Z§eÛ]l����]Ù{!w.-RZ�\�]Z|�ÙZ�bE~³�´mD]lg���Z6� } ml��y|{
¿ � H%�ÁÀr� S T W
ÂÄÃ�Å �	]l� j `c�´Z/m��	~pm�g���m�� j �Ê±» � } j m��"�cZ4^iwÛnzy�ÆIÇÊÉÊËÌwÛnzy|{
��]O�¦] j ]l� j `c�´]O�/m���~pm�g���m�� j �Ê±» � } j m��r�³]¨ef`cgihjlk]lma^%�&�cZ6��Z�bEm��r��Z6��m�����Z6�/]ªZ6�[`³]phjlk]lmc�/^�� w�npy#Æ ìÙ�&m�`
��Z�\�]Ù�°æ6tOÇ�wÛnzy�ÆÜìÙ{ ¼ g�� k]lmc�cm���~�m�g���m��	nªÆ Ð Ò+àµâ Ð �cm�gc�cZ§âdq(ä#��� k]lmEm��"~pm�g���m�� j �Ê±» � } j m���{
Â Ò Å X[Z¹\�]d^iw�npyÌÆ�n�#lÏc��Z���m��Ä��Z�b_m���^�� wÛnzy�Æ ß nzë"ÆÜìÙÏ³Z�g�� k]lmDnªÆÜìî±Zrm�±`cg } j mE~�m�g���m j �Ê±» � } j mD�cZ4^%{
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('�%�
Â ß Å X[Z�\�](^iw�npy"Æçn�#
Ú ß nKÏ���Z���m�����Z6b_m��r^��xwÛnzy�Æ ß nzë	Ú ß ÆçìÙÏ&Z�g�� k]lmc�zn«Æ Ã Z;n8ÆÁÚ Ã � k]lmÝm��~pm�g���m�� j �Ê±» � } j m��"�cZY^%{

-1 1

��� TÙH � � � NPÌQ�RS W#í�]���Z6���³]l�cZ#`cb ~pm�g���m�� j ]lgc� } �³]O��m��Y]�bµ±]v� } b_m�m�`db+±» g } b_m���Z��Õ]O� } ��m/�cZ
`cbd]ef`cgihjlk]lm_�cZ|� } �¢±]O��Z��K^���Z�bD~c��Z��cZ|��Z/��]O� } ��eÛ]	��Z6�#]DZ���`³]phjlk]lmc�

^ � w�npyÌÆIì ¬


 ] } ��]l� } ]lg���Z/��]O�pZ6��Z6b_m����cZ6� j ]O���¦]O�
�cm��"~�m�g���m�� j � ±» � } j m����¥]l�[`cZ���Z�����`cZ/g k]lmD� k]lmEZ|�[����Z�b_] } ��{
GIHKJ�L�MONPRQS HKT�� W } y¢ÞV~pm�g���m;m�gc�cZ�`cbd]4ef`cgihjlk]lm_]O� } gc®�Z�m§bd] } ml���O]l�´ml��w���Z�Z|� } ����ZÊyD±Z j¦² ]lbd]l�cmbµ±]v� } b_m§]O�³��m���`Ù��m;�³]Def`cgihjlk]lmc{�Þ$~�m�g���mDn�o+±Zr�cZ4� ��i� M�� S � � T S ��
 �cS,+ Hç^+�[`³]lgc�cm;~¥]O�¦]
��m��cmDn+q(s!t-u«w½^zy|�c��Z�b��x��ZY^iwÛnpo y¢¡£^iw�npy|{
}´} y¢Þ¸~�m�g���m;m�gc�cZ�`cbd]4ef`cgihjlk]lmD]O� } gc®�Z�m;b_Z�gcml�¢�O]l�´ml�rw���Z�Z|� } ����ZÊyD±Z j¦² ]lbd]l�cm§b+±» g } b_m4]O�³��m���`Ù��m�³]4ef`cgihjlk]lmc{¢ÞI~pm�g���m§npo¨±Z��cZ��¶�· L�M�� Sç� � T S ��
 �ÙS + H�^¨��`³]lgc�cm;~¥]O��]4��m[�cm4n+q(s!t-u«wx^zy����Z�b�� ��Z/^iw�n�o y�Ö£^iw�nzy�{
� bÈ~�m�g���m;�cZ�b ±]v� } bEm/]O�³��m���`Ù��m8±Z�`cbÈ~�m�g���m;�cZ�b ±]v� } bEm���m j ]l� { ­ ��Z j ±» ~c��m j ]8±Z�eÛ]l����]ÙÏc]lg³]l�´m�®�]��b_Z�g���Z�~¥]O�¦]Db(±» g } bEmD]O�³��m��´`Ù��mc{

min. abs

max. abs

min. local

max. local
max. local min. local
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¿ � H%�ÁÀr� S T W
ÂÄÃ�Å X[Z�\�](^iw�nzy�Æ Ò n¾�¦]l����`cZDn q Â ìÙ¤ Ò Å {DÞÁ~pm�g���mªn�oDÆ Ò ±Z;`cbÑbµ±]v� } b_mÝ]O�³��m���`Ù��m(�cZ_^%{Eå�ZeÛ]O��mc�D^iw�npy;Ö ^iw Ò y/Æ � �º~¥]O�¦](��m��cm(n�q Â ìÙ¤ Ò Å Z_n�o!Æ�ìC±Z_`cb¶b+±» g } b_m(]O�³��m���`Ù��m+�cZª^%�%~pm } �^iw�npy/¡2^iw½ì�y�Æ ìÙ�&~¥]O�¦]ª��m��cmªn q Â ìÙ¤ Ò Å {EX[Z!^ç±ZD�cZ �³g } �³](Z6b w½ìÙ¤ Ò y|�K^îg k]lm¨~pm�����` } bµ±]v� } b_m��gcZ�b�b+±» g } b_m���{
Â Ò Å X[Z¹\�](^iw�npy
Æ$nzëY�¦]l�i��`cZ§nÍq Â Ú Ã ¤ Ò Å {/n�o4Æ¯Ú Ã Z;n�o4Æ Ò � k]lm!~pm�g���m��r�cZDb ±]v� } bEm��#�´m j ] } ���bd]l�¢n�o
Æ Ò ±Z�bµ±]v� } b_m§]O�³��m��´`Ù��mD�cZY^%�Ù~�m } �
^iw�nzy�Ö£^iw Ò yiÆ � �Ù~¥]O�¦]§��m[�cm§naq Â Ú Ã ¤ Ò Å Z�npo�ÆÜì
±Zr`cbÓb(±» g } b_m;]O�³��m���`Ù��mE�cZY^%�Ù~pm } �#^iw�npy�¡£^iw½ì�yiÆIìÙ�Ù~¥]O�¦]D��m��cm;naq Â ìÙ¤ Ò Å {
ÞC��Z�ml��Z6bd]r��Z�®�` } g���Zl���cZ6� } �cm4]��¾Z } Z6�������¦]l������®�]O�¦]lg���Z#]rZ|� } ���"�Z�g j } ]��cZ"~pm�g���m�� Z|�[����Z�bEm��R�cZ�`cbd]ef`cgihjlk]lmc����Z�b2] ² } ~�±ml��Z���Z��cZ���`cZ
]ref`cgihjlk]lm/��Z�\�]/�cZ6� } �	±]O��Z�� { ­ ~c��m-�O]��cZ�����Z"��Z�ml��Z�bd]���Z6�³±]�m�b } � } �³]Ù{��]O�¦];bd] } �	�cZ6�¦]l� ² Z�����Z¹\�]E];� } �³� } m�®l�¦]��¥]E] �l]lgihj ]l�³]Ù{
� H S � H%� � U WaX[Z�\�]a^£� Â �¥¤�� Å Ú�� Î j m�g��Ê±» g�`³]Ù{ ¼ g�� k]lm(Z|� } ����Z6b n ê ZEn ë Z�b Â �°¤�� Å ��] } �/��`cZ^iw�n ê y�Ö£^iw�npy¢Ö£^iwÛn ë y��³~¥]O��];��m��cmDn+q Â �°¤�� Å {
��� TÙH � � � NPÌQ�RS W#í�m/��Z�ml��Z6bd]/]l� ² } ~�±ml��Z���Z����cZ#��`cZ
mY�cm�b(±» g } m���Z�\�]/`cb } g���Z6���O]l�´m��cmY� } ~�m Â �¥¤�� ÅZÝ]+ef`cgihjlk]lmB��Z�\�] j m�g�� ±» g�`³]a� k]lm j m�gc� } hjlkm�Z��;Z�����Z�g j } ] } �6{Bå�ZdeÛ]O��mc�Ì]+ef`cgihjlk]lm j m�g�� ±» g�`³]«^iw�npyYÆ�n
g k]lmÍ~�m�����` } ~pm�g���m��Ý�cZ8bµ±]v� } b_m¾m�`��cZBb(±» g } bEm Z6b ��`³]l�´��`cZ6� } g���Z6���O]l�´mã]O�pZ6����mc{ ­ ef`cgihjlk]lm
�cZ�� j m�g�� ±» g�`³]!^iwÛnzyiÆ Ã

n ��Z�n��ÆÜìDZ/^iw½ì�yiÆIìÙ�cg k]lmD~�m�����` } ~pm�g���mE�cZrbµ±]v� } b_m4m�`(�cZrb+±» g } b_m§gcm} g���Z6���l]l��m Â Ú Ã ¤ Ã�Å {
� H S � H%� ��' W 	�
 S ����H��ÍX[Z�\�] ^2� Â �¥¤�� Å Ú�� Î j m�g�� ±» g�`³]Ù���cZ6� } �	±]O��Z6�
Z�b w �°¤���y§Z(�¦]l�
��`cZ
^iw��[yiÆI^iw���y|{ ¼ g�� k]lmc�³Z|� } ����Zr~�Z��´mDb_Z�gcm��"`cb�n�orq¾w��°¤��6yR�¦]l���[`cZ/^�� w�n�o y�ÆIìÙ{

�R��m-�O]Ù�4X[Z!^ç±ZE`cbd]Ýef`cgihjlk]lm j m�gc����]lg���ZO�ºZ�g�� k]lm(~¥]O�¦]ª��m��cmªn qIw��°¤��6y|�K^ � w�npy�ÆÁìÙ{!X[Zd^ g k]lmC±Z
j m�gc����]lg���ZO�ÙZ�g�� k]lmc��~�Z��´m�
KZ�ml��Z�bd]r�cZ��¾Z } Z6�������¦]l������~pm�����` } ~pm�g���m�� Z��Ù����Z6b_m���{ÌX[`Ù~pm�g ² ]Y��`cZ
n�oª±Z~pm�g���m§�cZ�bµ±]v� } b_mcÏ�Z�g�� k]lm;n�orq¾w��°¤��6y|��~�m } ��� j ]l��m j m�g����¥±]O� } mc��~pml�"Z|�cZ6bE~³�´m4��Z�n�o
Æ �-�[��Z6� ±» ]lb_m����^iw��[y Ö£^iw�npo�yRÆI^iw��6y|{ 
 ]l�"~�Z��Õ] ² } ~�±ml��Z���Zl�°^iw��[yÌÆI^iw ��y Z/^a��Z|� } ] j m�gc���¦]lg���ZlÏ³��m�®�mc�Ùnpo�qîw��¥¤���y|{­ g³]l�´m�®�]lbEZ�g���Zr��Z�n�oa±Z�~pm�g���mE�cZ�b+±» g } b_mc{ �iml���¦]lg���mc�¥^�� wÛnpo yÌÆÜìÙ{
¿ � H%�ÁÀr� S WdX[Z¹\�](^iw�npy	Æ$n��ãw�nÝÚ Ã y��+`cb_]!ef`cgihjOk]lm¨�cZ �³g } �³]Ýgcm } g���Z6���O]l�´m Â ìÙ¤ Ã�Å Ïzu�¤¥ËÍq¾ä#{
�R��m-��Zr�[`cZ�Z|� } ����Zr`cb ±`cg } j mE~�m�g���mD�[`cZ�� } � } �cZ�m } g���Z6���O]l�´m Â ìÙ¤ Ã�Å g�`cbd]§�¦]	� k]lmE�cZ u Ë {
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('�%�
­ ef`cgihjlk]lma±Z j m�g��Ê±» g�`³]�Z�b Â ìÙ¤ Ã�Å Z��cZ|� } �¢±]O��Z��[Z�b¯w½ìÙ¤ Ã y|ÏO~�Z��´m#��Z6ml��Z�bd]
�cZ���m��´��Zl��Z|� } ����Z ~�Z��´m�bEZ�gcm��`cbÓn�o/q w½ìÙ¤ Ã y��¦]E�&�[`cZY^ � w�n�o yRÆVìÙ{"^ � w�npy ÆÜn ��� ê wÛn!Ú Ã y���� ê w�u«w�n!Ú Ã y�àãË�nzy|{¢^ � w�n�o y Æ¸ì
±ZYZ���` } �O]l�´Z�g���Z/]Eu w�n�o"Ú Ã y�àãË�npo�Æ¸ìÙ�¥�cm�gc�cZl�°n�o
Æ u

u2àãË {"Þç~�m�g���mEnpo�� } � } �cZ/m } g���Z6���O]l�´m
Â ìÙ¤ Ã�Å Z�bÓ��Z�®�b_Z�g���m��"�cZ j m�bE~c� } b_Z�g���m��¢n�o�Z Ã Ú8n�olÏ³�´m�®�mc� n�o

Ã Ú8n�o Æ
u
Ë {

� H S � H%� � �	W 	 +�S��8� � S��
	 �H + M S �;X[Z�\�]D^+� Â �°¤�� Å Ú�� Î j m�g��Ê±» g�`³]Ù�c�cZ6� } �	±]O��Z��°Z�b w��¥¤���y|{
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Ò
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Ò
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ß
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Ò
Ð
ß
Ø $Èì(ZÝ^�����×

Ò
Ð
ß
Ø � ìÙÏÌ�´m�®�mc�%n ÆáÚ

Ò
Ð
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Ò
Ð
ß
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Ò
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bµ±]v� } b_m�gcZ�bÈ�cZ
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Ò
Ð
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} y � g���` } � } �l]lb_Z6g���ZO�&��`³]lgc�cm(`cbá~pm�g���m(��ZD�cZ�����m j ]ª]lm¨�´m�gc®�mª�cm¨®l�¥±]�� j m(�cZD`cb_]ªef`cgihjlk]lma^%�&�³]Z�����`cZ6���³]E~¥]O�¦]E]E� } ��Z } �¦]EZ/]D��Z6��]D�¦]lgc®�Z�g���ZYgcZ�����ZY~pm�g���mE�O] } ® } �¦]lgc�cm_gcm_��Z�g�� } �cm!]lg�� } � ² ml�¥±]O� } mc�} ����mY� } ®�g } � j ]Y��`cZ#m j m�Z � j } Z6g���Z�]lgc®�`c�´]O���cZ�����]Y��Z6�¦]���]lgc®�Z�g���Z j ��Z�� j Z �]Yb_Z�� } �³]/�[`cZ"n(]l`cb_Z6g��¦]Ù{í�Z�����Z j ]l��mE]Def`cgihjlk]lmD��Z�b�] j m�g j ]Ê� } �³]l�cZ/��m��Ä�¦]l�³]§~¥]O��] j } bd]Ù{
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­ g³]l�´m�®�]lbEZ�g���Zl����`³]lgc�cmî`cb ~pm�g���mÍ��Z��cZ6���´m j ]Í]lmî��m�gc®�m �cm ®l�¥±]�� j m �cZa`cbd]¾ef`cgihjlk]lm ^%�"�³]Z�����`cZ6���³]_~¥]O�¦]d]_� } ��Z } ��]EZ4]E��Z6��]E�¦]lgc®�Z�g���ZYgcZ�����Z§~�m�g���m_�l] } ® } �¦]lgc�cmdgcmd��Z�g�� } �cm ² ml�¥±]O� } mc� } ����m� } ®�g } � j ]d�[`cZ§m j m�Z � j } Z6g���Z;]lgc®�`c�´]O���cZ�����]d��Z6�¦]_�¦]lgc®�Z6g���Z§�cZ j ��Z�� j Z �]db_Z�� } �³]_�[`cZ4n¾]l`cb_Z6g��¦]Ù{í�Z�����Z j ]l��mE]Def`cgihjlk]lmD��Z�b�] j m�g j ]Ê� } �³]l�cZ/��m��Ä�¦]l�³]§~¥]O��];�¥] } �Ùmc{

}´} y_í k]lm j m�gcef`cgc� } � j m�g j ] � } �³]l�cZ j m�b j ��Z6� j } bEZ�g���m m�`C�cZ j ��Z�� j } b_Z�g���m �cZB`cbd] ef`cgihjOk]lmc{ í�m
�cZ���Z6g ² m§]r��Z6®�` } � ��m/®l�¥±]�� j m/�cZ"`cbd]ref`cgihjOk]lm j ��Z�� j Z�g���Z#Z j �m�g j ] �l]�~¥]O�¦] j } bd]�Z�m��cZ�`cbd]�ef`cgihjlk]lm�cZ j ��Z�� j Z�g���Z4Z j �m�g j ] �l];~¥]O�¦] j } bd]Ù�Ù��Z���~pZ j � } �O]lb_Z�g���Zl{

í�m¨�cZ6��Z�g ² m�]O�¥] } �Ùmc�Km(®l�³±]�� j m(�cZE`cb_]¨ef`cgihjlk]lm j ��Z6� j Z�g���Z_Z j �m�g j ]Ê�O]ª~¥]O�¦]Ý�¥] } �cmªZ_m¨�cZE`cbd]ef`cgihjlk]lm_�cZ j ��Z�� j Z�g���Z4Z j �m�g j ] �O];~¥]O�¦]D�¥] } �cmc�Ù��Z6��~pZ j � } �O]lb_Z�g���Zl{
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�cZ|� } �¢±]O��Z���Z�b�s+{
} y"X[Z/^�� � wÛnzy �µì;~¥]O��];��m��cmDnaq(s+�³Z�g�� k]lmd^I±Z j �m�g j ]Ê�O];~¥]O�¦] j } bd]§Z�b�s+{
}´} y	X[Z4^�� �xw�npy $µì§~¥]O�¦];��m[�cmDn(q(s+�°Z6g�� k]lm_^I±Z j �m�g j ] �l];~¥]O�¦];�¥] } �cmEZ6b�s+{
­ ~c��m-�O]D��Z6®�`cZY� } ��Z|�¦]lb_Z�g���Zr�³]l���cZ �³g } hjlkm�Z���{
¿ � H%�ÁÀr� S W
�¢m�gc� } �cZ6��ZY]Def`cgihjOk]lm!^iw�npyÌÆ�n � Ú«nzëv{ �	]l� j `c�´]lgc�cm_]D��Z�®�`cgc�³]_�cZ6� } �l]l�³]Ù� ^�� �xw�nzy�Æ Ò w��inzë Ú Ã y|{
� m�®�mc�"^ � � w�nzy �Ôì«��Z¨nçq × Ú �C¤ Ú Ã

� �
Ø � × Ã� � ¤�à�� Ø Z+^ � � w�nzy $Ôì«��Z¨n$q × Ú Ã

� �
¤ Ã� � Ø {

¼ g�� k]lmc�K^ç±Z j �m�g j ] �O]Ý~¥]O�¦] j } bd]dZ�b ×�Ú �C¤ Ú Ã
� �
Ø �Í× Ã� � ¤�à�� Ø;Z ±Z j �m�g j ]Ê�O]Ý~¥]O��]Ý�¥] } �ÙmªZ6b

× Ú Ã
� �

¤ Ã� � Ø { � �¥±]�� j m����cZ4^��Ìw���Z6��b_Z�� ² m�y�ZY^�� �Rw½]	��`c�Õy|�
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� H �§Q�RS �cZ4^%�c��Z�Z|� } ����Zr`cb¯~pZ���`cZ�gcm } g���Z6���l]l��m+w��¥¤���y�� s �¦]l�z��`cZ�n�orq¾w��°¤��6y Zl�
} y"^I±Z j �m�g j ] �O]D~¥]O�¦] j } bd]§Z�bÑw��°¤�n�o y¢Z j �m�g j ]Ê�O]D~¥]O�¦]§�¥] } �ÙmEZ�bÑw�n�oO¤���y��cm�`
}´} y	^I±Z j �m�g j ] �l]D~¥]O��]D�¥] } �ÙmDZ�bÑw��¥¤�npo�y	Z j �m�g j ] �l];~¥]O�¦] j } bd]§Z�b wÛnpoO¤��6y|{
��� TÙH � � � NPRQS H%T W
} y§X[Zª]�ef`cgihjOk]lm�±Z!�c`³]l�D��Z ��Z6�D�cZ6� } �	±]O��Z6�½��~¥]O�¦]�ml�c��Z6�Em��§~pm�g���m��4n�ol� j ]lgc� } �³]O��m��D]�~pm�g���m��§�cZ} g��³Z�� k]lmc�c��Z���m��Ä��Z�b_m��"]DZ6�[`³]phjlk]lmc�

^ ��� w�n�oÊy�ÆÜì

ZrZ�����`c�³]lb_m���mE� } g³]l���cZ4^���� w�npy¢~¥]O��];n � n�orZrn $ npoO{
}´} yº^ � � w�n�o yRÆÜì�g k]lm } bD~³� } j ]#�[`cZ¢npo¢��Z¹\�]�]O�³� j } ����]��cZ	`cb$~pm�g���m��cZ } g��³Z|� k]lmcÏ��cZ	eÛ]O��mc��^iw�npy�Æ�n �O�^���� w�npyRÆ Ã Ò npëvÏc�´m�®�mc�¥^�� � w�npy�ÆÜìD��ZrnªÆÜìDZ�nªÆÜìî±Zr`cb�~�m�g���mD�cZ/b(±» g } b_mªw���Z|� } �³��`cZ�� y|{
}´}�} y�í�ml��Zd�[`cZ } y�±ZdZ���` } �O]l�´Z�g���ZÝ]+��Zª^�� �xw�npo�y4Æ ì+Z¨^
	 #��¦w�n�o y �Æ ìÙ��Z�g�� k]lmc�inpo ±Zd`cb ~pm�g���ma�cZ
} g��³Z�� k]lm
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} �cy	í�`cb�~pm�g���m_�cZ } g��³Z|� k]lmc�°g k]lmEgcZ j Z�����]O� } ]lb_Z6g���Z/Z|� } ����Z�]E��Z�®�`cgc�³]_�cZ6� } �O]l�³]_�³]Eef`cgihjlk]lmc{¢å�ZeÛ]O��mc�³��Z�\�]!^iwÛnzy�ÆCn&
 n�
 Ï³��Zrn ��ì§��Z�b_m��
^ ��� w�npyRÆ Ò Z���Z�n $£ì;��Z�b_m��
^ � � wÛnzy�Æ$Ú Ò Ï¥Z�g�� k]lmc�°ìÍ±Z`cb�~pm�g���mE�cZ } g��³Z|� k]lmEZ/^ � � w ì�y¢g k]lmDZ|� } ����Zl{ �¢m�b_mDZ��cZ6� j ±» j } mEZ�����m j Z�mE®l�¥±]�� j mE�cZ4^%{
¿ � H%�ÁÀr� S T W
ÂÄÃ�Å X[Z¹\�]d^iw�npyÌÆ�n�#lÏ³Z�g�� k]lmc��^���� wÛnzy�Æ���nK{
^ ��� w�npy��µì;��Z�n �µìDZ4^ ��� wÛnzy�$µìD��Z�n $µìÙÏ³�´m�®�mc�Ùn�o
ÆÜìî±Z�~�m�g���mD�cZ } g��³Z|� k]lmD�cZ4^%{
Â Ò Å X[Z¹\�]d^iw�npyÌÆ�n � Ú«nzëvÏ³Z�g�� k]lmc� ^�� �xw�nzy�Æ Ò w��inzë Ú Ã y|¬

^ ��� w�npy �µì ��Z naqµ×�Ú �C¤ Ú Ã
� �
Ø � × Ã� � ¤�à�� Ø

^ ��� w�npy�$µì ��Z naqµ×�Ú Ã
� �

¤ Ã� � Ø�¬

¼ g�� k]lm;nªÆ Ã
� �

ZrnªÆ�Ú Ã
� �

� k]lm_m��	~pm�g���m��"�cZ } g��³Z�� k]lmE�cZY^%{
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Â ß Å X[Z¹\�]d^iw�npyÌÆIÇÊÉ ËÌw
Ò nzy%Ú Ò Ç-É ËÌw�npy|�pÚ Ð $ n $ Ð ÏcZ�g�� k]lmc�

^ ��� wÛnzy�Æ Ò × Ç-É ËÌw�npyºÚ Ò ÇÊÉ ËÌw Ò nzy Ø Æ�Ú Ò ÇÊÉ ËÌw�nzy × � æ6tOÇ�w�npy%Ú Ã Ø ¬

^ � � w�npy �µì ��Z n+qµ×�Ú ���Oæ6æ6tOÇ°× Ã� Øl¤¦ì�Ø � × ���læ6æ|tlÇ¥×
Ã
� Øl¤ Ð ØO¬

^ � � w�npy�$µì ��Z n+qµ×�Ú Ð ¤ Ú ���læ6æ|tlÇ¥×
Ã
� ØÊØ � × ìÙ¤����læ|æ6tOÇ°×

Ã
� Ø Ø�¬

¼ g�� k]lm;nªÆÜìÙ�ÙnªÆ�Ú ���læ6æ|tlÇ¥× Ã� Ø/Z�nªÆ ���læ|æ6tOÇ°× Ã� Ø�� k]lmEm��	~pm�g���m��
�cZ } g��³Z|� k]lmE�cZ/^%{
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��]O�¦];ml�c��Z6��mEZ�����mzhj m_�cmD®l�¥±]�� j m_�cZ�`cbd];ef`cgihjOk]lmc�°� } ®�]Dm��"��Z�®�` } g���Z6�
~¥]l����m����
]�y¢årZ|��Z6��b } gcZ�mDs!tvu8wx^zy|{
�°y��"]l� j `c�´Z�m��"~�m�g���m��"�cZ } g���Z6����ZÙhjOk]lm_�cm_®l�¥±]�� j m j m�b�m��
Z } �cm�� j m�ml���cZ�g³]l�cm���{
j y��"]l� j `c�´Zrm���~�m�g���m�� j � ±» � } j m���{
�¥y¢årZ|��Z6��b } gcZ���Z/Z|� } ����Z6b�~�m�g���m��
�cZ/b ±]v� } bEm4Z�b(±» g } b_mc{
ZÊy ¼ ����`c�cZY] j m�g j ]Ê� } �³]l�cZ�Z/�cZ6��Z|��b } gcZrm��	~pm�g���m��
�cZ } g��³Z|� k]lmc{
e�y¢å�Z6��Z6��b } gcZr��ZY] j `Ù���O]D~pm�����` } ]l��� ±» g���ml�¦]l�6{
®�y ¼ ����mzhj mc{
¿ � H%�ÁÀr� S T W
ÂÄÃ�Å �;Æ¸^iw�npyiÆçw�npë	Ú Ã y #O{
]�y¢s!tvu8wx^zy�ÆÜÎ"{
�°y � g���Z|����ZÙhjlkm�Z6� j m�b�m���Z } �cm�� j m�ml���cZ�g³]l�cm������Z�nªÆÜìÙ�ÙZ�g�� k]lm��;Æ�Ú Ã Z���Z �;ÆIìÙ�ÙZ�g�� k]lm;n � Ã Ï³] j `Ù���O]§~¥]l����]§~�Z��´m��¢~�m�g���m���w Ã ¤¦ì�y��zw�Ú Ã ¤¦ì�y Zw½ìÙ¤ Ú Ã y|{
j y �im�g���m�� j �Ê±» � } j m��"�cZ4^%�^��½w�nzyÌÆ��in;w�npëcÚ Ã y�ëvÏ���m�®�mc�O��Z���m�����Z�gc�cm�]#Z��[`³]phjOk]lm/^��xw�npyÌÆÜìÙ��ml�c��Z�b_m��ºnÝÆÜìÙ�lnªÆ Ã Z�nªÆ�Ú Ã ��[`cZr� k]lm_m��	~pm�g���m�� j �Ê±» � } j m��"�cZ4^%{
�¥y 
 ±]v� } bEm��¢Z/b+±» g } b_m�����Z6�Õ]O� } ��m��"�cZY^%�^ ��� w�npyªÆ ��w�n ë Ú Ã y�w � n ë Ú Ã y|{ � m�®�mc��^ � � w½ì�y � ìîZaì�±Z(~�m�g���m �cZ+b(±» g } bEmB��Z��´]O� } ��m¾�cZ�^%{^���� w � Ã yRÆÜì;Z�m§��Z�ml��Z�bd] ��g k]lmD~�m[�cZr��Z6�
]O~³� } j ]l�cmcÏcbd]l���c`c��]lbEm��"m;��Z�ml��Z6bd] ­ ~¥]O�¦]D]lg³]l� } ��]O�]Db§`c�³]lgihj ];�cm_� } g³]l�&�³]§~c� } bEZ } �¦]§�cZ6� } �l]l�³]D�cZ4^%{
^��½w�nzy $µì;~¥]O��];��m��cmDn $µìÙÏ³Z�g�� k]lmEnÝÆ�Ú Ã g k]lm ±Zr~�m�g���mEZ|�Ù����Z�b_m;�cZ4^%{
^��½w�nzy �µì;~¥]O��];��m��cmDn �µìÙÏ³Z�g�� k]lmEnÝÆ Ã g k]lmÍ±Z�~pm�g���mEZ|�[����Z�bEmD�cZY^%{
ZÊy ¼ ����`c�cZ�b_m��
] j m�g j ]Ê� } �³]l�cZ/�cZ/^%�
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^���� w�npyRÆ���w�npë�Ú Ã y�w � npë Ú Ã y�ÆÜì } bE~³� } j ];Z6b�nÝÆ � Ã Z�nªÆ �

� �
�
{

^ ��� w�npy �µì ��Z n+q£×zÚ �C¤ Ú Ã Ø ���;Ú � �
�
¤ � �
��� �ã× Ã ¤�à�� Øl¬

^ ��� w�npy�$µì ��Z n+q��;Ú Ã ¤ Ú � �
� � ��� � �

�
¤ Ã � ¬

^I±Z j �m�g j ] �O]D~¥]O�¦] j } bd]§Z�b ×&Ú �C¤ Ú Ã Ø ���;Ú � �
�
¤ � �
� � �ã× Ã ¤�à�� Øl{

^I±Z j �m�g j ] �O]D~¥]O�¦];�¥] } �cmDZ�b �EÚ Ã ¤ Ú � ���� ��� � �
�
¤ Ã � {

­ ��]O�³� j } ����]l�#�cm��	~pm�g���m��
�cZ } g��³Z|� k]lmE�cZ4^+� k]lm;nªÆ � Ã Z�nªÆ �
� �
�
{

e�y ­ j `Ù���O]Eg k]lmD~�m�����` } ]l��� ±» g���ml��]l��{
®�y ¼ ���pmzhj mD�cm_®l�¥±]�� j mc�
Þ£®l�³±]�� j m��cZ
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s_ad[}|~s_�6�n{�[{mdn�mw�_�_cenece�_k_mM[i\�c���[{v#[v�s�[ok_c�^�`u�i[{k�[�����v�j�c�\_^�m{z�tbc�a�[�qc�ng��[{a�[{k_mok_c�`b��j�ce�{^g[��n{�[{m}`b�_k_c����_`uk�[�����������i���������  �¡ ad[¢|~s_�6�n{�[{mo£d¤A¥§¦}qc�ng��[{a�[{k�[¨s_a�[¨©�ª ��«9�­¬��¯® � k�[]|~s_�6�n{�[{md°6¤A¥�¦±�_m}`u�²j�c�^�³�i[{tbmo´ov�c�\V[i^g[¨j�mµk_m]¥·¶(´V¸�j�cea}³¹v�c{º

£�»¹¤¼¥§¦�½�°6¤A¥�¦�¾
¿·s_`ujg[{v#��c�Àecev��§�[{mÁ|¼[i^�ceadmwv#adc��6�n{�[{mM[{mM`u�²j�c�^��i[{tbm!´Â¸�a�[{v�[d\_^�`bao`uj�`f�{[ok_c¨s_a�[�|~s_�6�n{�[{mMv�cea}\_^�cv�c�^�q[ok_c����_`bk�[}v�m{z_^�cls_aÃ`b��j�c�^��{[{tum_�ÄÆÅ �%« ©�Ç ��È  
ÉfÊeË6Ì c}°6¤A¥§¦	½�¥�Í{¸§ce��jp�[{m!£�¤A¥�¦	½ ¥ÂÎÏ qchs_a�[d\_^�`uad`uj�`f�{[}k_co°SceaÑÐÒ¸6\�mw`bv�£ » ¤A¥�¦"½G¥�Íl½Ó°6¤¼¥§¦��
£�¤¼¥§¦�½ ¥�ÎÏ$ÔÖÕ qc�j�[{a¨z�qc�a9s_a�[¨\_^�`bad`fj�`u�i[¢k_c¢°×cea9Ð"¸§\�mw`bv	£ » ¤A¥�¦�½Ø¥ Í ½�°6¤A¥§¦Ù�6Z�[¨��c�^�k�[{k_c{¸
£�¤¼¥§¦�½ ¥�ÎÏ ÔÛÚ ¸_\V[i^g[}j�mÜk_m Ú ¶ÆÐÝqc�\_^�`bao`uj�`f�{[hk_ch°×\�mw`uvÒ£ » ¤A¥�¦�½Ø¥�ÍÒ½�°6¤A¥�¦��ÉßÞàËyÌ cM°6¤A¥�¦l½ Ú�á{â ¤A¥�¦�¸6ce��jp�[{m·£�¤A¥�¦l½ âOãpä ¤A¥�¦ ÔåÚ ¸I\V[i^g[(j�mÜk_m Ú ¶æÐ qco\_^�`bad`fj�`u�i[Æk_cM°%¸I\�mw`uv£ » ¤A¥�¦�½ Ú�á{â ¤A¥�¦�½�°6¤¼¥§¦��ÉèçiË�Ì c¯é�[�°6¤A¥�¦�½ëê Ê ¥×¶ ÉíìÂîgïÙËð ¥Ûñ¶ ÉíìÂîgïÙË �Zh�[{mocÙò_`bvxj�c�|~s_�6�ni�[{mdk_c����_`bk�[}ceaÃj�mµk_m¨Ð�n�sàé�[ok_c�^�`f�{[{k�[]v�c�é�[o`u�ws�[{t�[o°6¤A¥�¦��É Ï Ë�ó mw�_v�`uk_c�^�ch[]v�ce�ws_`b��j�c�|~s_�6�n{�[{m_º

£�¤¼¥§¦�½ ôõö
õ÷
ð ¥(ø ì¥�ù ì ¥(¶ ÉèìÂîgïgËï ù ì ¥(ú ï ¾
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£�¤¼¥§¦UqcMs_a�[�|~s_�6�ni�[{m nemw��j qr �²s�[ cea j�mÜk_m�Ð cM£ » ¤A¥�¦]½ °6¤A¥�¦¢v�c!¥�¶Ó¤ ìÂîgï ¦���
&mw�wm_¸�£ qcMs_a�[\_^�`uad`uj�`f�{[hk_c¢°�ceaJ¤ ìVîgï ¦���±a9�wc�^g[{t ¸�s_ad[¨|~s_�6�ni�[{m�°×[{k_ad`uj�c�s_a�[h`b�����_`bk�[{k_c�k_c�\_^�`bao`uj�`f�{[{vyv�m{z_^�c�s_a9`u�²j�c�^��i[{tbm_� q� m
�Üs_c[{v�v�c��ws�^g[d[}v�ce�ws_`b��j�c�\_^�m{\�mwv�`x�n{�[{m_º
� ª � © ��È �à�������Ý�  Ì c�é�[S£�s_a�[�\_^�`bad`fj�`u�i[�k�[S|~s_�6�ni�[{m °H�_m `b��j�c�^��{[{tum ´V� �±��jp�[{m_¸��d¤¼¥§¦�½ £�¤A¥�¦ Ô�Ú ¸ Ú ¶ Ð"¸×qcjg[{ahz�qcea9\_^�`uad`uj�`f�{[hk_c¢°·�_md`u�²j�c�^��i[{tbmo´V�
� \�c�^��ws_��jg[]��[ij�s�^g[{t��µs_c�v�s�^��wc{¸V[]v�c��ws_`u^p¸�qc{º�v�c�£Óc��;v��[{m]\_^�`uad`uj�`u�i[{v�k_c�s_ad[¨|~s_�6�ni�[{m!°(v�m{z_^�cs_a `u�²j�c�^��i[{tbm_¸yv�c�^�q[��µs_c(£Jc��Jcevxjp�[{mS^�cetb[{ne`bmw��[{k�[{vdk_c([{tb�ws_a�[�|~m{^�a�[�� � ^�cevx\�mwv�jg[ [Sc�v�jg[
�µs_c�v�jp�[{m qc�k�[{k�[]\�cet []v�ce�ws_`b��j�c�\_^�m{\�mwv�`x�n{�[{m_º
� ª � © ��È �à���������  Ì cM£�c��Ýve�[{m·\_^�`bad`fj�`u�i[{vhk_cÆs_ad[·|~s_�6�ni�[{m�°æ�²s_a `b��j�c�^��i[{tbm�´Â¸�ce��jp�[{mUcÙò_`bvxj�c Ú ¶åÐ9jg[{t��Üs_c
�d¤¼¥§¦�½å£�¤A¥�¦ Ô Ú ¸_\V[i^g[¨j�mµk_m]¥×¶(´V�
��^�mO�i[�º Ì c¯é�[��Û¤A¥§¦�½ £d¤A¥§¦%ù��o¤A¥�¦���ce�²je�[{m_¸�\V[i^�[]j�mÜk_m}¥×¶(´Vº � » ¤A¥�¦�½ £ » ¤A¥�¦%ù�� » ¤A¥�¦�½½Ã°6¤A¥§¦±ù °6¤A¥§¦�½ ð � ó mwadmÆnemw�_v�c	�µs�!ce�_n�` [·k_m#"%cem{^�cead[Æk_m�$�[{tum{^¢¿�qcek_`bm_¸I\V[i^�[Æj�mµk_m(¥H¶æ´Â¸
�Û¤A¥�¦�½ Ú ��ce�²je�[{m_¸�\V[i^�[]j�mÜk_m}¥·¶(´V¸_£�¤A¥�¦Iù%�d¤¼¥§¦�½ Ú ¾�±aÃmws�j�^g[{v"\V[{t [p�µ^g[{v�¸Âk_s�[{v
\_^�`bad`fj�`u�i[{vÒk_c�s_a�[o|~s_�6�n{�[{m�k_`u|~c�^�ceaÃ\�m{^
s_a�[onemw�_v�j�[{�²j�ci��
&mw�wm_¸�v�cnemw�_�_cen�ceadmwv"s_a�[¢\_^�`bad`fj�`u�i[¢k_c�s_a�[h|~s_�6�n{�[{m_¸�nemw�_�_ceneceaomwv"j�mÜk�[{v"[{v	\_^�`bad`fj�`u�i[{vyk�[]|~s_�6�ni�[{m_�'&�c|¼[ij�m_¸_zV[{v�jg[]v�mwa�[i^"s_a�[¨nemw�_v�jg[{��j�c�([¨\_^�`bao`uj�`f�{[hnemw�_�_cen�`bk�[}\V[i^g[]m{z_j�c�^#[{vÒmws�j�^�[{ve�ÄÆÅ �%« ©�Ç ��È  ÉfÊeË�Ì c¯é�[d°6¤A¥�¦�½ Ú�á{â ¤A¥�¦�� ¡ a�[¢\_^�`bao`uj�`f�{[hk_cev�j�[}|~s_�6�n{�[{mÛqc�£d¤A¥§¦�½ â ã ä ¤¼¥§¦��µtbmw�wm_¸�j�mÜk�[¨\_^�`uad`uj�`u�i[k_ch°�qc�k_m]j�`u\�m)�o¤A¥§¦�½ â ã ä ¤¼¥§¦ Ô Ú î Ú ¶(Ð	�+*�^Vq[i��n�mwv
k_ch°·cl[{tu�ws_a�[{vy\_^�`bao`uj�`f�{[{v	k_ch°%º
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ÉßÞàË�Ì c�é�[¢°6¤A¥§¦�½ ã-,�. î�ì#/½ ð � ¡ a�[�\_^�`bao`uj�`f�{[�k_cev�jg[�|~s_�6�n{�[{mSqcÒ£d¤A¥�¦�½ ã-,�.ì �µtbmw�wm_¸wj�mÜk�[�\_^�`uad`uj�`u�i[
k_ch°�qc�k_m]j�`u\�m)�o¤A¥§¦�½ ã0,1.ì Ô Ú ¸ Ú ¶ÆÐ"����������i�������2�   Ì c�é�[ £d¤A¥�¦]s_a�[·\_^�`bad`fj�`u�i[·k�[ |~s_�6�n{�[{m °6¤A¥�¦¢�_mS`b��j�c�^��i[{tbm ´Â� � c�ò�\_^�cev�ve�[{m£�¤¼¥§¦ ÔÖÚ î Ú ¶ÁÐÝqc�ng��[{a�[{k�[}[ ����¬_�43 ª � Ç �x�65��&�����75 � 5 �98�: �!������� °·c�qc�k_ce�_m{j�[{k�[]\�m{^eº
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('�%�
� °6¤A¥�¦��w¥Á½ £�¤A¥�¦ Ô Ú ¾

��� È � ª ® � ����� � È� 
`~¦ � °6¤A¥�¦��w¥!½ £d¤A¥�¦ Ô Ú ¸�v�clc�v�mwadc��²j�c�v�c�£ » ¤¼¥§¦�½�°6¤A¥�¦��
`b` ¦ � °�» ¤A¥�¦��w¥!½ °6¤A¥�¦ ÔÖÚ �	 � � ª �%« �Ò  
�� ����� � ª � 5 � 5��
�   Ì c�é�[{a £o¸ � \_^�`uad`uj�`f�{[{vÒk_c]° c���¸Â^�cevx\�cen�j�`u�i[{adce��j�c{¸��²s_a`b��j�c�^��{[{tumoc�� î�� ¶ÆÐ"�
�±��jp�[{m_¸��h£ Ô � �>qc�s_a�[¨\_^�`bad`fj�`u�i[hk_c��]° Ô � ��¸_c{º

� � �}°6¤¼¥§¦ Ô � ��¤¼¥§¦����w¥Á½�� � °6¤A¥�¦���¥ Ô � � ��¤¼¥§¦��w¥�¾
��^�mO�i[�ºÁ` ¦ Ì cÁ£ c �Ýve�[{m \_^�`uad`uj�`u�i[{vhk_c×°Hc���¸�^�cevx\�cen�j�`u�i[{adce��j�c{¸�ce��jp�[{m��h£d¤A¥§¦ Ô � �d¤¼¥§¦Sqc\_^�`uad`uj�`f�{[hk_c��}°6¤¼¥§¦ Ô � ��¤A¥�¦���tumw�wm_º

� � �¨°6¤¼¥§¦ Ô � ��¤A¥�¦����w¥Á½ � �¨£d¤A¥�¦ Ô � �d¤¼¥§¦�� Ô Ú ½�� � £d¤A¥�¦ Ô Ú�� � Ô � � �d¤A¥�¦ Ô Ú � �½�� � °6¤A¥�¦���¥ Ô � � ��¤A¥�¦���¥�¾
ÄÆÅ �%« ©�Ç ��È   ó [{tunes_tbcl[{vÒv�c��ws_`b��j�cev
`u�²j�ce�{^g[{`bv�ºÉfÊeË � � â ãOÚ ¤A¥�¦"!#�§¤A¥�¦ Ô Ú�áiâ ¤A¥�¦ � ��¥&�
ÉßÞàË � $ Ê ð ã . Ô Ê%& ¥(' �w¥&�
ÉèçiË � â ã ä � ¤A¥§¦"�w¥��ÉfÊeË ¡ v�[{�_k_mdm)"%c�m{^�cea�[�¸�\�mµk_ceadmwv	k_cen�mwao\�m{^
[}`u�²j�c��{^g[{t�ceaÑk_s�[{vÒmws�j�^g[{v"`b��j�ce�{^g[{`uveº

� � âOã Ú ¤A¥§¦�!#�§¤A¥§¦ Ô Ú�áiâ ¤A¥�¦��)��¥!½ � â ã Ú ¤A¥�¦�!*�§¤A¥�¦���¥ Ô � Ú�áiâ ¤A¥�¦���¥�¾
Ì [iz�c�admwv �Üs_c � â ã Ú ¤A¥�¦ � » ½ âOã Ú ¤A¥§¦�!#�§¤A¥§¦±co¤ â ãpä ¤A¥§¦�¦ » ½ Ú�áiâ ¤A¥�¦�¸_ce��jp�[{m_º� � âOã Ú ¤¼¥§¦�!#��¤¼¥§¦ ÔÛÚ�á{â ¤A¥�¦ � ��¥Á½ � â ãOÚ ¤A¥�¦"!#�§¤A¥�¦��w¥ Ô � Ú�á{â ¤A¥�¦���¥M½ â ã Ú ¤A¥�¦ Ô â ã ä ¤¼¥§¦ ÔÖÚ �
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ÉßÞàË ¡ v�[{�_k_mdm)"%c�m{^�cea�[¨k_cltu`b�_cp[i^�`uk�[{k_c{¸_\�mÜk_ceadmwv"cev�n�^�c���c�^�[]`b��j�ce�{^g[{t�nemwadm_º

� $ Ê ð ã . Ô Ê%& ¥ ' �w¥M½ Ê ð � ã . ��¥ Ô � �w¥%& ¥ ¾
ó mwadm � ã . � » ½ ã . c Ï ç � %& ¥ Í � » ½ Ê%& ¥ ¸Vc��²jp�[{m_º � $ Ê ð ã . Ô Ê%& ¥ ' �w¥Á½ Ê ð ã . Ô Ï ç %& ¥ Í ÔÖÚ ¾
ÉèçiË�� z�v�c�^���c �µs_c âOãpä � ¤A¥�¦�½ ÊÞ ¤ Ê ù Ú�á{â ¤ Þ ¥§¦�¦��_tbmw�wm_º� âOãpä � ¤A¥�¦"�w¥Á½ ÊÞ � ¤ Ê ù Ú�áiâ ¤ Þ ¥�¦�¦���¥d½ ¥ Þ ù âOãpä ¤ Þ ¥�¦Ï Ô Ú ¾
�����
	���
�������� 	�� �`~¦ � v�v�`ua mÁ\_^�mÜnecev�v�m×k_c}`b��j�ce�{^g[i^�v�c]^�cek_s_Àd[Ák_cev�nem{z_^�`f^¢s_a�[M|~s_�6�n{�[{m(nemw�_�_c�nece�_k_m�[i\�ce��[{v�v�s�[k_c�^�`f�{[{k�[ �²s_v�[{�_k_ml[�j�[iz�cetb[�k_c"k_c�^�`f�{[{k�[{v�k_m�np[i\&qr j�s_tbm�[{�²j�c�^�`bm{^e¸²m{z_j�ceadmwv6s_a�[�tb`uv�jg[�k_c	`b��j�ce�{^g[{`uvng��[{a�[{k�[{v�`uadcek_` [ij�[{ve�6�±v�j�[ltb`uv�jg[�\�mµk_c�v�c�^�nemwao\_^�m �{[{k�[¢k_c�^�`u�i[{�_k_m¨np[{k�[l^�cev�s_tfjg[{k_mhk�[¢`b��j�ce�{^�[{tc�nemw�_v�s_tuj�[{�_k_m![]jg[iz�cet [¨k_clk_c�^�`u�i[{k�[��`b` ¦ �6m{^
c�ò�ceao\�tum_¸_��[}jg[iz�c�t [¨k_clk_c�^�`f�{[{k�[{vÒk_monp[i\�qr j�s_tbmo[{�²j�c�^�`bm{^"j�ceaomwv �Üs_c{º¤ ì�� Ú !#�§¤A¥�¦�¦ » ½ ÊÊ Ô ¥ � ��ce��jp�[{m_¸ � �w¥Ê Ô ¥ � ½ ì�� Ú !#�§¤A¥�¦ ÔÖÚ �`b`u`~¦±Z�m]ce��jg[{�²j�m_¸V�§�[{m]`b�_n�tbs_`baomwv"n�mwadm¨`badcek_`b[ijg[{ve¸µ\�m{^"c�ò_cea}\�tbm_¸�`u�²j�c��{^g[{`bv"k_m]j�`u\�m ��� ä ¤¼¥§¦��w¥�¸\�mw`uv��§�[{mUqcÒc��µ`bk_ce��j�cÒce�_nemw��j�^g[i^�s_ad[�|~s_�6�n{�[{m �Üs_c"j�cea;nemwadm�k_c�^�`u�i[{k�[ � ä ¤A¥�¦�� ��[i^g[�^�cev�mwtf��c�^±c�v�j�c`ba}\V[{v�v�c{¸ycevxj�s_k�[i^�ceadmwvomwvdng��[{a�[{k_mwv « ��&¬ � 5 ��È 5�� ����¬_�43 ª � ������� ¸ �µs_c(�_mwvo\�c�^�ad`fj�`u^e�[{mnp[{tunes_t [i^Ò`b��j�ce�{^g[{`uvÒ�§�[{m}`badc�k_` [ijg[{ve�	 � � � Ç �¡ v�[i^�c�admwv	nemwadm}�i[i^�`eq[i��cet§`b�_k_c�\�ce�_k_ce��j�c��&�

ÉfÊeË � ���M½�� Ô Ú � ÉèÞàË � � �
� ½ � ä ¤"! �#! ¦ Ô Ú �ÉèçiË � �%$ ���M½ � $�& �� Ô Ê ÔÖÚ î ��¶ÆÐ ù('�ù Ê*) �

É Ï Ë � ì,+ ���M½ ì +� ä ¤ ì ¦ Ô Ú îVì.- ð ¸&¤ ì�/½ Ê ¦�� É Õ Ë � ã + ���M½ ã + ÔÖÚ �É0/iË � âOãpä ¤1��¦"� �!½Gù Ú�á{â ¤1��¦ ÔÖÚ � É02àË � Ú�á{â ¤1��¦"���M½ â ãpä ¤1��¦ ÔÛÚ �É03iË � âOã Ú � ¤1��¦"� �!½ !#�§¤1��¦ Ô Ú � É54iË � Ú�á{â ã Ú � ¤1��¦�����½Gù Ú�á !#��¤6��¦ Ô Ú �ÉfÊ ð Ë � â ãOÚ ¤1��¦ !#��¤1��¦�� �M½ âOã Ú ¤1��¦ Ô Ú � É ÊwÊeË � Ú�á{â ã Ú ¤1��¦ Ú�á !#��¤6��¦"� �!½Gù Ú�á{â ã Ú ¤1��¦ Ô Ú �
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ÉfÊOÞàË � ���& Ê ù � � ½ ì�� Úeâ ãpä ¤1��¦ ÔÖÚ � É Ê çiË � ���Ê Ô � � ½ ì,� Ú !#��¤1��¦ Ô Ú �ÉfÊ Ï Ë � � �

� & � � ù Ê ½ ì,� Úeâ ãOÚ ¤1��¦ Ô Ú � É Ê Õ Ë � âOãpä � ¤1��¦"� �M½ Ú�áiâ � ¤1��¦ Ô Ú �ÉfÊ /iË � Ú�áiâ � ¤1��¦����M½ â ãpä � ¤1��¦ ÔÖÚ � É Ê�2àË � âOã Ú � � ¤1��¦"���M½ !#� � ¤6��¦ Ô Ú �ÉfÊ 3iË � Ú�áiâOã Ú � � ¤1��¦"���M½Gù Ú�á !#� � ¤1��¦ Ô Ú � É Ê 4iË � âOã Ú � ¤1��¦ !#� � ¤1��¦"����½Gù â ã Ú � ¤1��¦ Ô Ú �ÉßÞ ð Ë � Ú�áiâOã Ú � ¤1��¦ Ú�á !*� � ¤1��¦ ���M½Gù Ú�áiâOã Ú � ¤1��¦ ÔÛÚ �ÉßÞµÊeË � ���& Ê Ô � � ½ ì�� � âOãpä � ¤1��¦ Ô Ú � ÉèÞwÞàË � � �& � � ù Ê ½ ì,� � Ú�á{â � ¤6��¦ ÔÖÚ �ÉßÞ{çiË � � �
� & Ê ù � � ½$ù ì�� � âOã Ú � ¤"! �#! ¦ Ô Ú �

KML�� � �P	� X�
UX Y 
 P 46R���P�
���� @W B� X��
KML��!LàN � �P�� X�
�X 
 P ������Y���T�����TV@W B� X��
� aÛqc�j�mÜk_m�qc�zV[{v�cp[{k_mo��[]^�ce�{^�[ok�[}np[{k_c�` [��Ì c�é�[{a £�s_a�[�\_^�`uad`uj�`u�i[�k_c�°Æ�²s_a `b��j�c�^��i[{tbmh´¨c �}s_a�[l|~s_�6�ni�[{m]k_c�^�`u�yq[i��cetÂjg[{t �µs_c
£�� �oc�v�j�c�é�[k_c����_`uk�[�� ¡ v�[{�_k_m}[¨^�ce�{^g[}k�[¨np[{k_ce`b[ �_j�ceadmwve¸ � £�¤ �§¤A¥�¦�¦�� » ½ £ » ¤ �§¤A¥§¦�¦�� � » ¤A¥�¦�½�°6¤ ��¤A¥�¦�¦ � � » ¤¼¥§¦��

&mw�wm_¸i£�¤ ��¤A¥�¦�¦#qc±s_a�["\_^�`bad`fj�`u�i[	k_c	°6¤ �§¤A¥§¦�¦!� � » ¤¼¥§¦�¸àce��jp�[{m_º � °6¤ �§¤A¥�¦�¦"���µ»¹¤A¥�¦���¥�½å£�¤ �§¤A¥�¦�¦ ÔÖÚ �|¼[{Àece�_k_m ��½ ��¤A¥�¦�¸�j�c�a}³­v�c�� �!½ � » ¤A¥�¦��w¥4��v�s�z�v�j�`fj�s_`b�_k_mo��[oc�ò�\_^�cev�ve�[{m�[{��j�c�^�`bm{^pº

� °6¤ ��¤A¥�¦�¦"��� » ¤A¥§¦��w¥!½ � °6¤1��¦�� ��½ £d¤1��¦ ÔÛÚ ¾
ÄÆÅ �%« ©�Ç ��È  ó [{tbnes_tucl[{vÒv�ce�ws_`b��j�cevÒ`b��j�ce�{^g[{`uveº
ÉfÊeË � Þ ¥Ê Ô ¥ � �w¥�¾ Ì c �M½ Ê Ô ¥ � ¸�ce��jp�[{m � �M½ Þ ¥ �w¥%� Ì s�z�v�j�`uj�s_`u�_k_md��[o`b��j�ce�{^�[{t º

� Þ ¥Ê Ô ¥ � ��¥Á½ � ���
� ½ � ä ¤"! ��! ¦ Ô Ú ½ � ä ¤A¥ � Ô Ê ¦ Ô Ú ¾

ÉßÞàË � â ã ä � ¤A¥§¦ Ú�á{â ¤A¥§¦ ��¥�¾ Ì c �M½ â ã ä ¤¼¥§¦�¸_c��²jp�[{m ���M½ Ú�á{â ¤A¥�¦��w¥�� Ì s�z�vxj�`uj�s_`u�_k_md��[o`u�²j�c��{^g[{t º
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���� �����
� â ãpä � ¤A¥§¦ Ú�á{â ¤A¥§¦ ��¥Á½ � � � � �M½ � Íç ÔÛÚ ½ â ã ä Í ¤¼¥§¦ç Ô Ú ¾

ÉèçiË � ��¥¤ ç ¥ Ô 2 ¦�� � Ì c �M½ ç ¥ Ô 2 ¸_ce��jp�[{m � �!½ ç ��¥×mws§¸�c	�Üs_`u�i[{tbce��j�ceaoce�²j�c{¸ � �ç ½��w¥��
Ì s�z�v�j�`fj�s_`b�_k_mo��[o`b��j�ce�{^g[{t º� �w¥¤ ç ¥ Ô 2 ¦�� ½ � ���ç ��� ½ Êç � � �

��� ½Gù ÊÊ 3 ��� Ô Ú ½Gù ÊÊ 3 ¤ ç ¥ Ô 2 ¦�� ÔÖÚ ¾
É Ï Ë � âOã Ú � ¤ & ¥�¦& ¥ �w¥�� Ì c �M½ & ¥�¸Vc��²jp�[{m ���M½ �w¥Þ & ¥ � Ì s�z�v�j�`fj�s_`b�_k_mo��[o`b��j�ce�{^g[{t º� â ã Ú � ¤ & ¥§¦& ¥ ��¥!½ Þ � âOã Ú � ¤1��¦�� �!½ Þ !*�§¤1��¦ Ô Ú ½ Þ !#�§¤ & ¥§¦ Ô Ú ¾
É Õ Ë � � ä ¤A¥�¦¥ ��¥�� Ì c �!½ � ä ¤A¥�¦�¸_ce��jp�[{m � �!½ �w¥¥ � Ì s�z�v�j�`fj�s_`b�_k_md��[}`b��j�ce�{^g[{t º

� � ä ¤A¥�¦¥ �w¥M½ � � ����½ � �Þ ÔÖÚ ½
� � ä ¤A¥�¦�� �Þ Ô Ú ¾

É0/iË � !#��¤ ��¥§¦��w¥ � ��¶ÆÐ"�	�Òcecev�n�^�c���ceadmwv
[}`u�²j�c��{^g[{t�|¼[{Àece�_k_m_º !#�§¤ �l¥�¦�½ â ã ä ¤ ��¥§¦Ú�á{â ¤ ��¥�¦ �Ì c � ½ Ú�á{â ¤ ��¥�¦�¸�ce��jp�[{m�� ��½ ù � â ã ä ¤ ��¥§¦��w¥æmws§¸�c	�Üs_`u�i[{tbce��j�ceadc��²j�ci¸�ù ���� ½ âOãpä ¤ �&¥§¦��w¥%�Ì s�z�v�j�`fj�s_`b�_k_mo��[o`b��j�ce�{^g[{t º
� !#�§¤ ��¥�¦���¥M½ � âOãpä ¤ �&¥§¦Ú�á{â ¤ ��¥�¦ ��¥Á½Gù Ê� � � �

� ½Gù Ê� � ä ¤"! ��! ¦ Ô Ú ½Gù Ê� � ä ¤"! Ú�á{â ¤ ��¥�¦�! ¦ Ô Ú ¾
É 2àË � �w¥¥ � Ô ì � � ì�/½ ð �
�
cecev�n�^�c���ce�_k_mM[]`b��j�ce�{^g[{t�nemwadm_º � �w¥¥ � Ô ì � ½ Êì � � �w¥¥ �ì � Ô Ê

�
Ì c �M½ ¥ ì ¸_ce��jp�[{m � �!½ ��¥ì � Ì s�z�v�j�`uj�s_`u�_k_md��[o`b��j�ce�{^�[{t º� ��¥¥ � Ô ì � ½ Êì � ���

� � Ô Ê ½ Êì ì,� Ú !#��¤6��¦ Ô Ú ½ Êì ì,� Ú !#� ��¥ ì � ÔÖÚ ¾
¿·s_`ujg[{v!��ceÀec�ve¸�[{�²j�cevÁk_cUce|~c�j�s�[i^Ás_a�[�v�s�z�v�j�`fj�s_`��ni�[{m [{k_c	�Üs�[{k�[�¸(qcU�_cen�cev�v�q[i^�`um |¼[{Àec�^Æ[{tb�ws_ad[{va�[{�_`f\�s_t [��n{�mwcev�¸Vn�mwadm]\�m{^
cÙò_ceao\�tum_¸�[}nemwa}\�tbc�jg[{aoce�²j�m]k_c �µs�[{k�^g[{k_mwv��
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ÄÆÅ �%« ©�Ç �  ó [{tbnes_tuc � �w¥¥ � Ô Þ ¥ Ô Õ � ó mwao\�tuc�jg[{�_k_m]mwv �µs�[{k�^�[{k_mwv"¥ � Ô Þ ¥ Ô Õ ½Ó¤A¥ Ô Ê ¦ � Ô Þ � ��ce�²je�[{m_¸� �w¥¥ � Ô Þ ¥ Ô Õ ½ � ��¥¤¼¥ Ô Ê ¦ � Ô Þ � ¾
�Â[{Àece�_k_m.�M½Ø¥ Ô Ê ¸�j�c�^�ceadmwv � �!½���¥�� Ì s�z�v�j�`uj�s_`b�_k_md��[o`u�²j�ce�{^g[{t º

� � �
� � Ô Þ � ½ ÊÞ ì,� Ú !#� � � Þ � ÔÖÚ ½ ÊÞ ì�� Ú !*� � ¥ Ô ÊÞ � Ô Ú ¾D ��� � X Y 79T�� X Y 
 P �����UY���T����UTV@W BX P�Y �

ÄÆÅ �%« ©�Ç ��È  
� ¦ ó [{tunes_tbc�[{vÒv�ce�ws_`b��j�cev#`u�²j�ce�{^g[{`bv�º
ÉfÊeË � ¥ �w¥& ¥ Ô Ê � Ì c �M½ & ¥ Ô Ê ¸�ce�²je�[{mo¥M½�� � ù Ê c Þ ����½ ��¥& ¥ Ô Ê �� ¥ �w¥& ¥ Ô Ê ½ Þ � ¤1� � ù Ê ¦"���M½ Þ � Íç ù Þ � Ô Ú ½ Þç ¤A¥ Ô Ê ¦ Í�� � ù Þ & ¥ Ô Ê Ô Ú ¾
ÉßÞàË � ��¥

� Ê Ô��& ¥ � Ì c �!½ Ê Ô �& ¥%¸�ce��jp�[{mo¥!½Ó¤1�dù Ê ¦ Í c��w¥M½ ç ¤6�où Ê ¦ � � �4�
� �w¥

� Ê Ô �& ¥ ½
� ç ¤1�dù Ê ¦ �& � � �!½ ç � ¤1� � ù Þ � Ô Ê ¦ �	��
� � �

½ / � ��
 � �Õ ù Þ � Í�� �ç Ô & � � Ô Ú½ / $ ÊÕ � ¤ Ê Ô �& ¥§¦ 
 ù Þç � ¤ Ê Ô �& ¥�¦ Í Ô � Ê Ô �& ¥ ' ÔÛÚ ¾
ÉèçiË � ¥ � Ô Ê

�& ¥ Ô ç �w¥��
Ì c�é�[ �M½ �� ¤A¥ Ô ç ¦���ce��jp�[{m_¸_¥M½ ��Íyù ç c���¥!½ ç � � ��� �_¥ � Ô Ê ½�� � ù / �ÂÍ Ô Ê ð �

� ¥ � Ô Ê
�& ¥ Ô ç �w¥Á½ ç � ¤1� � ù / � Í Ô Ê ð ¦ � � �

½ ç � ¤1� � ù / � Î Ô Ê ð ��¦����½ ç ���
3 ù Ê 3 � 
Õ Ô Ê Õ � � Ô Ú½ çÏ ð �� ¤A¥ Ô ç ¦ � ¤ Õ ¥ � ù Ê 3 ¥ Ô Ê ð Ê ¦ ÔÖÚ ¾
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É Ï Ë � ���

� � � Í ù Ê �
�Â[{Àece�_k_m.�M½ � � Í ù Ê ¸ � � ½�� Í ù Ê c�� Í ½�� � Ô Ê � 
�mw�wm_¸ Þ � ���d½ ç � � ����c�� � ���]½ Þç � ���&�

� ���
� � � Í ù Ê ½ � � �

� Í � � Í ù Ê ���]½ Þç � � �
� � Ô Ê½ Þç ì,� Ú !#��¤1��¦ ÔÖÚ½ Þç ì,� Ú !#��¤ � � Í ù Ê ¦ ÔÖÚ ¾

KML��!L � 4IR ��P�
 � �]T�Y����·P 8�R
	 X
� 	}P�� 
 � X�
 ��� X YÑP 
 X ���P�R W T �hY 
 PF���Rå@W BX P�YÝ7 �yT 
 X R X � �P	� ��T W �hY
ÄÆÅ �%« ©�Ç ��È   ó [{tunes_tbcl[{vÒv�c��ws_`b��j�cev
`u�²j�ce�{^g[{`bv�ºÉfÊeË � â ã ä ¤ �l¥§¦ â ã ä ¤ � ¥�¦���¥&�
Ì c�� /½ � ¸�s�j�`btu`bÀp[{admwv â ãpä ¤ �l¥§¦ â ãpä ¤ � ¥�¦�½ Ú�á{â � ¤ �(ù � ¦µ¥�¦Iù Ú�á{â � ¤ � Ô � ¦µ¥§¦Þ ��ce��jp�[{m_º

� âOãpä ¤ �l¥�¦ âOãpä ¤ � ¥§¦��w¥!½ ÊÞ � � Ú�á{â � ¤ �·ù � ¦µ¥�¦%ù Ú�á{â � ¤ � Ô � ¦µ¥§¦��)�w¥
½ ÊÞ $ âOãpä � ¤ �×ù � ¦µ¥§¦�×ù � ù â ãpä � ¤ � Ô � ¦�¥�¦� Ô � ' ¾

Ì c��U½ � ¸�s�j�`btu`bÀp[{admwv â ãpä � ¤ �¢¥§¦�½ Ê ù Ú�á{â ¤ Þ �l¥§¦Þ ��ce��jp�[{m_º
� â ãpä � ¤ �¢¥§¦��w¥!½ ÊÞ � � Ê ù Ú�áiâ ¤ Þ �l¥�¦ � ��¥M½ ÊÞ $ ¥�ù â ãpä ¤ Þ �l¥§¦Þ�ì '

ÉßÞàË � â ã ä � ¤A¥§¦ Ú�á{â 
 ¤A¥�¦"��¥��ó mwadm â ãpä � ¤A¥�¦ Ú�á{â 
{¤A¥�¦�½ âOãpä � ¤A¥�¦ � Ê ù âOãpä � ¤A¥�¦�� � Ú�áiâ ¤A¥�¦�¸�|¼[{Àece�_k_m �M½ âOãpä ¤A¥�¦�¸�j�ceaomwv � �!½½ Ú�áiâ ¤¼¥§¦��w¥×c{º
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� â ãpä � ¤A¥§¦ Ú�á{â 
 ¤A¥�¦"��¥M½ � â ã ä � ¤A¥§¦�¤ Ê ù â ãpä � ¤A¥�¦�¦ � Ú�áiâ ¤A¥�¦"�w¥M½ � � � ¤ Ê ù � � ¦ � � �

½ � ¤6� � ù Þ � Î Ô � � ¦�� �!½ � Íç ù Þ � 
Õ Ô � �
2 Ô Ú½ â ã ä Í�¤¼¥§¦ç ù Þ â ã ä 
 ¤A¥§¦Õ Ô âOãpä � ¤A¥�¦2 Ô Ú ¾

ÉèçiË � !#� Í ¤A¥�¦"��¥��
�Â[ij�m{^g[{�_k_m !#��Í{¤A¥�¦�½ !*�§¤A¥�¦�!*� � ¤A¥§¦�½ !#�§¤A¥§¦ � â ã Ú � ¤¼¥§¦Iù Ê � �� !#� Í ¤A¥�¦"��¥Á½ � � !#��¤A¥�¦ âOã Ú � ¤A¥�¦%ù !#��¤A¥�¦����w¥M½ ÊÞ � !*� � ¤A¥�¦ Ô Þ � ä ���� Ú�á{â ¤A¥�¦ �� � � Ô Ú ¾
É Ï Ë � â ãOÚ ¤A¥�¦"��¥�¾� â ã Ú ¤A¥�¦���¥M½ � â ã Ú ¤A¥�¦ $
!#��¤¼¥§¦ Ô â ã Ú ¤A¥�¦!#��¤¼¥§¦ Ô â ã Ú ¤A¥�¦ ' ��¥Á½ � âOã Ú ¤A¥§¦�!#�§¤A¥§¦ Ô âOã Ú � ¤A¥§¦!*�§¤A¥�¦ Ô â ãOÚ ¤A¥�¦ �w¥%¾
�Â[{Àece�_k_m �$½ âOã Ú ¤A¥§¦ Ô !#��¤A¥�¦�¸yj�ceaomwv����G½ ¤ âOã Ú ¤¼¥§¦ !#�§¤A¥�¦ ÔGâ ã Ú � ¤A¥�¦�¦��w¥%� Ì s�z�v�j�`uj�s_`u�_k_mÖ��[`b��j�ce�{^�[{t º

� â ãOÚ ¤A¥�¦ !#��¤A¥�¦ Ô â ã Ú � ¤A¥�¦!#�§¤A¥�¦ Ô âOã Ú ¤A¥§¦ �w¥M½ � � �
� ½ � ä ¤"! �#! ¦ ÔÖÚ ½ � ä ¤"! âOã Ú ¤A¥§¦ Ô !*�§¤A¥�¦�! ¦ ÔÛÚ ¾

�±vxj�cevdc�ò�ceao\�tumwv}�_mwvdaomwv�j�^g[{a �µs_cÁ\V[i^g[ k_c�j�c�^�ad`b��[i^d[U\_^�`uad`uj�`f�{[·k_c(s_a�[U`b��j�ce�{^g[{t��µs_cÁce�µ³��mwtu��c]\_^�mµk_s�j�mwv¢mwsS\�m{j !c��_ne` [{v¢k_c�|~s_�6�ni�mwcev¢j�^�`u�wmw�_mwaÖqc�j�^�`unp[{v·qcd�_cenecev�v�q[i^�`bm_¸6c�aJ\_^�`uadce`u^�m(tbs_��[i^p¸j�^g[{�_v�|~m{^�a�[i^Ò[]|~s_�6�ni�[{md[¨`b��j�ce�{^g[i^"\�m{^"adce`um¨k_c�`uk_ce�²j�`bk�[{k_cev"j�^�`b�wmw�_mwaÛqc�j�^�`unp[{v�nemw�_�_cen�`bk�[{ve¸�\V[i^g[k_c�\�mw`bv
s_v�[i^#[{tu�ws_�_v
k_mwv
aÛqc�j�mµk_mwv��
KML��!L�� � �P�� X�
�X 
 P 4IR ��P�
 � � @W B� X � X � 
 � � �6P�Y �
Ì c�é�[{a °�c �M|~s_�6�n{�mwcev#k_c�^�`u�yq[i��ce`bv"�_mo`u�²j�c�^��{[{tumo´V� &�c�^�`u�i[{�_k_mdm}\_^�mµk_s�j�md° ����º

� °6¤¼¥§¦ �§¤A¥§¦ � » ½�° » ¤¼¥§¦ �§¤A¥§¦ Ô °6¤A¥�¦�� » ¤A¥�¦ îmws§¸�c	�µs_`f�{[{tuce��j�ceadce��j�c{¸Â°6¤A¥�¦ � » ¤A¥�¦�½Ó¤¹°6¤A¥�¦ ��¤A¥�¦�¦ » ù�° » ¤A¥§¦ �§¤A¥�¦������²j�ce�{^g[{�_k_m�[{ahz�mwv"mwv"t [{k_mwveº
� °6¤A¥�¦�� » ¤A¥�¦"��¥Á½�°6¤A¥�¦ ��¤¼¥§¦�ù � ° » ¤A¥�¦ ��¤A¥�¦ �w¥4�
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|¼[{Àece�_k_m_º �M½�°6¤A¥�¦yc����h½ � » ¤A¥�¦��w¥�¸�j�ceadmwveº � �M½�° » ¤¼¥§¦��w¥×c��¨½ �§¤A¥�¦�� 
�mw�wm_º

� °6¤A¥�¦ ��»A¤A¥�¦���¥!½ � � ���¨½����¢ù �
� � ��¾

�±vxj�c�aÛqc�j�mµk_m¨k_c�`b��j�ce�{^g[��ni�[{mo�_mwv	\�c�^�ao`uj�c�j�^g[{�_v�|~m{^�a�[i^Ò[]`u�²j�ce�{^g[��n{�[{m}k_c � ���d��[]`b��j�ce�{^g[��n{�[{m]k_c
� � �&� q�æ`ba}\�m{^�jg[{��j�c�v�[iz�c�^���cev�nemwtb�_c�^���[}v�s�z�vxj�`uj�s_`x�n{�[{m.�×c�������[}`b��j�ce�{^g[{t§k_c�\V[i^�j�`bk�[��
&�c���ceadmwv�cev�nemwtu�_c�^	� » j�[{t �Üs_c
\�c�^�ad`ujg[�k_c�j�c�^�ad`b��[i^
�Â� � v�c�ò�\_^�c�v�ve�mwcevyk_c � » c��¨k_c���ceaëv�c�^ya�[{`uvv�`uao\�tbcev��µs_c�[{v
k_c �·c�� » ¸_^�c�v�\�cen�j�`u�i[{adce��j�c{�ÄÆÅ �%« ©�Ç ��È   ó [{tunes_tbcl[{vÒv�c��ws_`b��j�cev
`u�²j�ce�{^g[{`bv�º
ÉfÊeË � � ä ¤A¥§¦ ��¥�� �Â[��np[{admwv �M½ � ä ¤A¥�¦yc����]½���¥4��ce�²je�[{m_¸ � �!½ ��¥¥ c��h½Ø¥ ��tbmw�wm_º

� � ä ¤¼¥§¦"�w¥M½ � � ���¨½ ���lù �
� � �!½Ø¥ � ä ¤A¥�¦%ù � �w¥M½Ø¥ � ä ¤A¥�¦%ùS¥ ÔÖÚ ¾

ÉßÞàË � ¥ ã � . ��¥�� ��[��np[{aomwv ��½å¥·c����]½ ã � . �w¥ �_ce��jp�[{m_¸ � �M½���¥·c��¨½ ã � .Þ �_tbmw�wm_º
� ¥ ã � . ��¥Á½ � � ���¨½����lù �

� ���M½ ¥ ã � .Þ ù ÊÞ � ã � . �w¥M½ ¥ ã � .Þ ù ã � .Ï ÔÖÚ ¾
ÉèçiË � ¥ � â ã ä ¤¼¥§¦"�w¥%� �Â[��np[{admwv �·½�¥ � c ���!½ âOãpä ¤A¥�¦���¥4��ce��jp�[{m_¸ � �·½ Þ ¥ �w¥ c
�!½ ù Ú�á{â ¤A¥§¦1�tbmw�wm_º

� ¥ � â ãpä ¤A¥�¦"��¥Á½ � � ���¨½����¢ù �
� ���M½Gù	¥ � Ú�áiâ ¤¼¥§¦ Ô Þ � ¥ Ú�áiâ ¤A¥�¦��w¥%¾

ó [{tbnes_tuceadmwv#[{�wm{^�[ � ¥ Ú�á{â ¤A¥�¦��w¥%¸Â�_mO�i[{adce��j�cl\�m{^#\V[i^�j�cev����Â[{Àece�_k_m �×½�¥ c����o½ Ú�á{â ¤A¥§¦��w¥%¸j�ceaomwv � �M½��w¥·c��¨½ â ãpä ¤A¥§¦1�_tbmw�wm_º
� ¥ Ú�áiâ ¤A¥�¦"�w¥M½ � � ���¨½����¢ù �

� � �M½Ø¥ âOãpä ¤A¥�¦%ù � âOãpä ¤A¥�¦��w¥Á½Ø¥ â ã ä ¤¼¥§¦ Ô Ú�á{â ¤A¥§¦Ù¾
�±��jp�[{m_º � ¥ � â ã ä ¤¼¥§¦"�w¥Á½Gù"¥ � Ú�áiâ ¤A¥�¦ Ô Þ ¤A¥ â ãpä ¤A¥§¦ Ô Ú�á{â ¤A¥�¦�¦ Ô Ú ¾
É Ï Ë � ã ,�. âOãpä ¤ ï ¥�¦"�w¥ � ìVîgï /½ ð � ��[��np[{aomwv �M½ ã ,�. c����]½ â ã ä ¤ ï ¥�¦��w¥4�_ce�²je�[{m_¸ � �M½ ì ã ,1. �w¥�c
�]½Gù Ú�á{â ¤ ï ¥§¦ï ��tumw�wm_º



���Ù� ���	��

�������������������������! "���#

���$�%�&�	�	


('�%�
� ã ,�. â ãpä ¤ ï ¥�¦���¥!½ � � ���¨½����lù �

� ���M½ ù ã0,1.�Ú�á{â ¤ ï ¥§¦ï Ô ì ï � ã ,�. Ú�áiâ ¤ ï ¥§¦��w¥�¾
ó [{tbnes_tuceadmwv � ã ,1. Ú�á{â ¤ ï ¥§¦ ��¥�¸��_mO�i[{adce��j�c�`b��j�ce�{^g[{�_k_mo\�m{^Ò\V[i^�j�ceve�
�Â[{Àece�_k_m.�M½ ã-,�. c����]½ Ú�áiâ ¤ ï ¥�¦���¥�¸µj�c�admwv ���M½ ì ã-,�. �w¥·c��]½ âOãpä ¤ ï ¥�¦ï ��tbmw�wm_º

� ã ,1. Ú�á{â ¤ ï ¥§¦"�w¥M½ � � ���¨½ ���lù �
� � �!½ ã ,�. â ãpä ¤ ï ¥�¦ï ù ì ï � ã ,1. â ãpä ¤ ï ¥§¦ ��¥4�

nemwadm � ã ,�. â ãpä ¤ ï ¥�¦���¥!½ ù ã ,1. Ú�á{â ¤ ï ¥�¦ï Ô ì ï � ã ,1. Ú�áiâ ¤ ï ¥§¦��w¥ î
j�c�^�ceadmwveº � ã ,1. â ãpä ¤ ï ¥�¦���¥Á½ ì ã-,�.�â ã ä ¤ ï ¥§¦ï � ù ã-,1.±Ú�á{â ¤ ï ¥§¦ï ù ì �ï � � ã ,�. â ã ä ¤ ï ¥§¦"�w¥%¾
� qs_tuj�`ua�[]`u�²j�ce�{^g[{t
qc�c�ò�[ijg[{aoce�²j�c�[]`b��j�ce�{^g[{t�\_^�mµnes�^g[{k�[}c�\�mµk_ceadmwvy\V[{v�v_q[à³­t [}[{momws�j�^�m}tb[{k_mok�[`b�ws�[{tuk�[{k_c{º

$ Ê Ô ì �ï � ' � ã ,�. âOãpä ¤ ï ¥�¦��w¥Á½ ì ã-,�.±â ã ä ¤ ï ¥§¦ï � ù ã0,1.±Ú�á{â ¤ ï ¥�¦ï �

� ã ,1. â ãpä ¤ ï ¥�¦��w¥Á½ ã ,1.ì � Ô ï � ¤ ì â ãpä ¤ ï ¥�¦�ù ï Ú�áiâ ¤ ï ¥�¦�¦ ÔÛÚ ¾
É Õ Ë � ¥ Í Ú�á{â ¤A¥ � ¦���¥&� � �µs_`�s_v�[{admwv"mwvÒk_mw`uvÒaÛqc�j�mµk_mwv�º
`~¦ Ì s�z�v�j�`fj�s_`��ni�[{m_º�v�c¯é�[ !�½Ø¥ � ��ce�²je�[{m_¸ � !�½ Þ ¥ �w¥×mws � !Þ ½Ø¥ �w¥4�

� ¥ Í Ú�áiâ ¤A¥ � ¦"�w¥Á½ ÊÞ � ! Ú�áiâ ¤ !�¦�� !Ù¾
`b` ¦ �x��j�ce�{^�[{�_k_mo\�m{^"\V[i^�j�cev�¸Â|¼[{Àec�admwv �M½ !�c����]½ Ú�áiâ ¤ !�¦�� !��_c��²jp�[{m_¸ � �M½�� !�c��]½ â ãpä ¤ !�¦�º

� ¥ Í Ú�á{â ¤A¥ � ¦"��¥Á½ ÊÞ � ! Ú�á{â ¤ !�¦ � !�½ ÊÞ � � ���¨½ ÊÞ � ���lù �
� � � �

½ ÊÞ ¤ ! â ã ä ¤ !�¦%ù � â ãpä ¤ !�¦"� !�¦�½ ÊÞ ¤ Ú�áiâ ¤¼¥ � ¦ Ô ¥ � âOãpä ¤A¥ � ¦�¦ Ô Ú ¾
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É0/iË � ¥ Í ã . � �w¥%� � �µs_`§s_v�[{aomwve¸��_mO�i[{adce��j�c{¸�mwv"k_mw`bv"aÖqc�j�mÜk_mwveº
`~¦ Ì s�z�v�j�`fj�s_`��ni�[{m_º�v�c¯é�[ !�½Ø¥ � ��ce�²je�[{m_¸ � !�½ Þ ¥ �w¥×mws � !Þ ½Ø¥ �w¥4�

� ¥ Í ã . � �w¥Á½ ÊÞ � ! ã � � !Ù¾
`b` ¦ �x��j�ce�{^�[{�_k_mo\�m{^"\V[i^�j�cev�º±|¼[{Àeceaomwv �M½ !yc����h½ ã � � !���ce��jp�[{m_¸ � �M½�� !yc �]½ ã � º

� ¥ Í ã . � �w¥Á½ ÊÞ � ! ã � � !�½ ÊÞ � � ���
½ ÊÞ � ���¢ù �

� ��� �
½ ÊÞ � ! ã � ù � ã � � !��
½ ÊÞ ¤ ! ã � ù ã � ¦�½ ã . �Þ ¤¼¥ � ù Ê ¦ ÔÖÚ ¾

É 2àË � ¥ Í â ãpä ¤ Þ ¥ � ¦"��¥�� � �µs_`�s_v�[{admwve¸_�_m �i[{adce��j�c{¸�mwvÒk_mw`uv
aÛqc�j�mµk_mwveº
`~¦ Ì s�z�v�j�`fj�s_`��ni�[{m_º�v�c¯é�[ !�½ Þ ¥ � ��ce�²je�[{m_¸ � !�½ Ï ¥ �w¥×mws � !Ï ½Ø¥ ��¥·c�¥ � ½ !Þ �� ¥ Í âOãpä ¤ Þ ¥ � ¦"�w¥Á½ Ê

3
� ! âOãpä ¤ !�¦ � !Ù¾

`b` ¦ �x��j�ce�{^�[{�_k_mo\�m{^"\V[i^�j�cev�º±|¼[{Àeceaomwv �M½ !yc����h½ âOãpä ¤ !�¦�� !1�_ce��jp�[{m_¸ � �!½�� !yc �]½Gù Ú�á{â ¤ !�¦�º
� ¥ Í âOãpä ¤ Þ ¥ � ¦"�w¥Á½ Ê

3
� ! âOãpä ¤ !�¦�� !½ Ê3 � � ���¨½ Ê

3
� ���lù �

� � � �
½ Ê3 ¤ âOãpä ¤ Þ ¥ � ¦6ù Þ ¥ � Ú�á{â ¤ Þ ¥ � ¦�¦ ÔÖÚ ¾

KML��!L�� � �P�� X�
�X 
 P ������Y���T�����TV@W B� X 7 ��T 
 X R X � �P	� �yT W � �
�±vxj�claÛqc�j�mµk_m qcls_v�[{k_m �Üs�[{�_k_m�[}c�òµ\_^�cev�v��[{m![o`b��j�ce�{^g[i^
ce����mwtu��c¢[{tu�ws_�_v
k_mwv#v�ce�ws_`b��j�cev
j�`u\�mwv"k_c^g[{k_`unp[{`bveº
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� ì � ù � � î � ì � Ô � � î � � � ù ì � îmw�_k_c ì.- ð �? �hY X N � & ì � ù � � �

��[i^g[Mù�� Þ������ � Þ ¸�v�c¯é�[ �M½ ì âOãpä ¤ � ¦1��ce��jp�[{m_¸ ���M½ ì Ú�á{â ¤ � ¦�� � � 
&mw�wm & ì � ù � � ½ ì Ú�áiâ ¤ � ¦��
&�ce�_m{jg[{�_k_mo\�m{^ Ú ½ & ì � ù � � º

θ

ua

c? �hY X � � & ì � Ô � � �
��[i^g[Mù � Þ ø � ø � Þ ¸�v�c¯é�[ �M½ ì !#��¤ � ¦1�µce��jp�[{m_¸ ���M½ ì â ã Ú � ¤ � ¦�� � � 
&mw�wm & ì � Ô � � ½ ì âOã Ú ¤ � ¦��
&�ce�_m{jg[{�_k_mo\�m{^ �¨½ & ì � Ô � � º

θ
a

ud

? �hY X � � & � � ù ì � �
��[i^g[ ð ��� ø � Þ mws � ��� ø ç

�Þ ¸Vv�c�é�[ �M½ ì â ãOÚ ¤ � ¦��_ce��jp�[{m_¸ � �!½ ì âOã Ú ¤ � ¦�!*�§¤ � ¦�� � �

&mw�wm & � � ù ì � ½ ì !*�§¤ � ¦�� &�c��_m{jg[{�_k_mo\�m{^ ã ½ & � � ù ì � º

θ
a

u e

ÄÆÅ �%« ©�Ç ��È   ó [{tunes_tbcl[{vÒv�c��ws_`b��j�cev
`u�²j�ce�{^g[{`bv�º
ÉfÊeË � � ì � ù ¥ � ��¥&�
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Ì c�é�[}¥Á½ ì â ãpä ¤ � ¦���c��²jp�[{m_¸ �w¥Á½ ì Ú�áiâ ¤ � ¦�� � � � ù � Þ ��� � � Þ �lc & ì � ù ¥ � ½ ì Ú�á{â ¤ � ¦��

� � ì � ù ¥ � ��¥Á½ ì � � Ú�á{â � ¤ � ¦�� � ½ ì � � � ÊÞ Ô Ú�á{â ¤ Þ � ¦Þ � � � ½ ì �Þ �
� Ô â ãpä ¤ Þ � ¦Þ � ½

½ ì �Þ �
� Ô âOãpä ¤ � ¦ Ú�á{â ¤ � ¦ � ¾

¥Ø½ ì âOãpä ¤ � ¦�cUù � Þ � � � � Þ �yce�²je�[{m_¸ � ½ ì�� Ú�âOãpä ¤ ¥ ì ¦��±cev�jg[{admwv¨�_mUnp[{v�m Ê º θ

xa

c
�

mw�_k_c Ú ½ & ì � ùS¥ � �Âtumw�wm_¸ â ãpä ¤ � ¦�½ ¥ ì c Ú�áiâ ¤ � ¦�½ & ì � ùS¥ �ì � Ì s�z�v�j�`uj�s_`u�_k_m��_mo^�cev�s_tfjg[{k_m�k�[`b��j�ce�{^�[{t º
� � ì � ùS¥ � �w¥M½ ì �Þ � ì�� Úeâ ãpä � ¥ ì � Ô ¥ì � � ì � ù ¥ � � ÔÖÚ ¾

ÉßÞàË � �w¥
� ¤A¥ � Ô ç ¦ Í � Ì c�é�[o¥M½ & ç !#�§¤ � ¦���c��²jp�[{m_¸ �w¥M½ & ç â ãOÚ � ¤ � ¦�� � � � ù � Þ ø � ø � Þ �{��±a9jg[{t§ne[{v�m � ¤A¥ � Ô ç ¦ Í ½Ó¤ & ç âOã Ú ¤ � ¦�¦ Í º

� �w¥
� ¤A¥ � Ô ç ¦ Í ½

� & ç âOã Ú � ¤ � ¦ç � � âOã Ú Í ¤ � ¦ � � ½ Êç � � �âOã Ú ¤ � ¦ ½
Êç � Ú�áiâ ¤ � ¦"� � ½ Êç â ã ä ¤ � ¦ Ô Ú ¾

�±vxjg[{admwv	�_monp[{v�m Þ º θ

d

a

x

��mw�_k_c ì ½ & ç c��h½ & ¥ � Ô ç �

&mw�wm_¸ â ãpä ¤ � ¦6½ ¥& ¥ � Ô ç � Ì s�z�v�j�`uj�s_`b�_k_m

� ��¥
� ¤A¥ � Ô ç ¦ Í ½

¥ç & ¥ � Ô ç ÔÖÚ �ÉèçiË � �w¥& Ê / ù 4 ¥ � �Ì c�é�[}¥Á½ Ïç â ãpä ¤ � ¦��_ce��jp�[{m_¸ �w¥Á½ Ïç Ú�á{â ¤ � ¦�� � � � ù�� Þ ø � ø � Þ �w��Z�cev�j�c�np[{v�m_¸ & Ê / ù 4 ¥ � ½½ Ï Ú�á{â ¤ � ¦�º � �w¥& Ê / ù 4 ¥ � ½ Êç � � � ½ � ç ÔÖÚ ¾
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�±vxjg[{admwv	�_monp[{v�m Ê º θ

xa

c
�Vmw�_k_c Ú ½ & Ê / ù 4 ¥ �ç �_tumw�wm_¸ âOãpä ¤ � ¦�½ ç ¥Ï �Vc��²jp�[{m_¸ � ½½ ì,� Úeâ ãpä ¤ ç ¥Ï ¦Ù� Ì s�z�vxj�`uj�s_`u�_k_md�_mo^�c�v�s_tujg[{k_m}k�[o`b��j�ce�{^�[{t º� ��¥& Ê / ù 4 ¥ � ½ Êç ì,� Úeâ ã ä $ ç ¥Ï ' Ô Ú ¾

É Ï Ë ´]½ � ��¥
4 ¥ � ù Ê � �
c�cev�n�^�c���ce�_k_m![}`u�²j�c��{^g[{t º�´¨½ � �w¥

4 ¤A¥ � ù �� ¦ �Ì c�é�[Á¥ ½ Êç â ãOÚ ¤ � ¦���ce�²je�[{m_¸ �w¥�½ Êç â ã Ú ¤ � ¦�!#��¤ � ¦�� � � � ð ø � ø � Þ � mws �
�
ø � ø ç

�Þ � �oZ�cevxj�c
np[{v�m_¸_¥ � ù Ê

4 ½ Ê
4 ¤ â ã Ú � ¤ � ¦%ù Ê ¦�½ Ê

4 !#� � ¤ � ¦�º
� �w¥

4 ¥ � ù Ê ½ Êç � âOã Ú ¤ � ¦!*�§¤ � ¦ � � ½ Êç � Ú�á{â ã Ú ¤ � ¦"� � ½ Êç � ä $ ! Ú�áiâOã Ú ¤ � ¦Iù Ú�á !*�§¤ � ¦�! ' Ô Ú ¾

�±vxjg[{admwvÆ�_m ne[{v�m ç º θ

x e

1/3
�
mw�_k_c ã ½ � ¥ � ù Ê

4 �]tbmw�wm_¸ Ú�áiâOã Ú ¤ � ¦S½ ç ¥& 4 ¥ � ù Ê cÚ�á !#��¤ � ¦6½ Ê& 4 ¥ � ù Ê � Ì s�z�v�j�`uj�s_`b�_k_md�_m]^�cev�s_tfjg[{k_mdk�[}`u�²j�ce�{^g[{t º� �w¥
4 ¥ � ù Ê ½ Êç � ä � ! Ú�áiâOã Ú ¤ � ¦%ù Ú�á !*�§¤ � ¦�! � ÔÖÚ ½ Ê

/
� ä $ ���� ç ¥dù Êç ¥ Ô Ê

���� ' Ô Ú ¾
É Õ Ë � ��¥¥ Í & ¥ � ù Ê / �Ì c�é�[o¥Æ½ Ï â ã Ú ¤ � ¦1�Vc��²jp�[{m_¸ �w¥Á½ Ï âOã Ú ¤ � ¦�!*�§¤ � ¦�� � � $ ð ø � ø � Þ mws � ø � ø ç

�Þ ' �yZ�cev�j�c�np[{v�m& ¥ � ù Ê / ½ Ï !#��¤ � ¦±ciº� �w¥¥ Í & ¥ � ù Ê / ½ Ê
/ Ï � � �âOã Ú � ¤ � ¦ ½ ÊÊOÞ*3 �

� Ô âOãpä ¤ � ¦ Ú�á{â ¤ � ¦ � ÔÖÚ ¾

�±vxjg[{admwv	�_monp[{v�m ç º θ

x

4

e

�Vmw�_k_c ã ½ & ¥ � ù Ê / �_tbmw�wm_¸ â ã ä ¤ � ¦ Ú�áiâ ¤ � ¦6½ Ï & ¥ � ù Ê /¥ � �
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��[i^g[]np[{tbnes_tb[i^ � ¸_k_c���ceadmwv	j�c�^#n�s_`bk�[{k_m_¸_\�mw`uv & ¥ � ù Ê / qc�k_c����_`bk�[]\V[i^g[}¥ - Ï c�¥·ø�ù Ï �Ì c�¥ - Ï ¸_c��²jp�[{m âOã Ú ¤ � ¦�½ ¥ Ï -�Ê c � ½ ì�� Úeâ ã Ú � ¥ Ï �{¸�mw�_k_c ð ø � ø � Þ �Ì c�¥(ø ù Ï ¸�ce��jp�[{m â ã Ú ¤ � ¦�½ ¥ Ï ø�ù Ê c � ½ ì�� Úeâ ã Ú �p¥ Ï � ¸�mw�_k_c � Þ ø � ø � �¿�[{v

�
ø � ø ç

�Þ c â ãOÚ ¤ Þ � ù � ¦"½ âOã Ú ¤ � ¦��§tbmw�wm_¸�\V[i^g[�¥ ø;ù Ï ¸ � ½ Þ
�
ù ì�� Ú�âOã Ú � ¥ Ï �w¸§mw�_k_c

�
ø � ø ç

�Þ ��v�s�z�v�j�`fj�s_`b�_k_mo�_m}^�cev�s_tujg[{k_mdk�[]`b��j�ce�{^g[{t º
`~¦�¥ - Ï º � ��¥¥ Í & ¥ � ù Ê / ½ ÊÊOÞ*3 $ ì,� Ú�âOã Ú �p¥ Ï � Ô Ï & ¥ � ù Ê /¥ � ' ÔÖÚ ¾
`b` ¦±¥·ø�ù Ï º � �w¥¥ Í & ¥ � ù Ê / ½ ÊÊOÞ*3 $ ù ì,� Ú�âOã Ú � ¥ Ï � Ô Ï & ¥ � ù Ê /¥ � ' Ô Ú�� î mw�_k_c Ú�� ½ �/ Ï ÔÖÚ �
É0/iË � ��¥¤ Õ ù Ï ¥dù ¥ � ¦ � � � ��^�`badce`f^g[{adce��j�cIn�mwao\�tbc�j�[{admwv§mwv4�Üs�[{k�^g[{k_mwveº Õ ù Ï ¥IùÒ¥ � ½ 4 ùh¤A¥ Ô Þ ¦ � �|¼[{Àece�_k_m ��½Ø¥ Ô Þ ¸_j�ceadmwv � �M½���¥�� Ì s�z�vxj�`uj�s_`u�_k_md��[}`u�²j�ce�{^g[{t º

� ��¥¤ Õ ù Ï ¥�ùU¥ � ¦ �� ½
� ���¤ 4 ù � � ¦ � � ¾

Ì c�é�[ �M½ ç â ã ä ¤ � ¦���ce��jp�[{m � �!½ ç Ú�á{â ¤ � ¦�� � � $ ù �Þ ø � ø � Þ ' cd¤ 4 ù � � ¦ � � ½ Þ 2 Ú�á{â Í ¤ � ¦��� ��¥¤ Õ ù Ï ¥dùS¥ � ¦ � � ½
Ê
4

� â ã Ú � ¤ � ¦ � � ½ !#�§¤ � ¦4 ÔÖÚ ¾
�±vxjg[{admwv]�_m np[{v�m Ê º !#��¤ � ¦d½ �& 4 ù � � ½ ¥ Ô Þ& Õ ù Ï ¥�ùS¥ � � Ì s�z�v�j�`uj�s_`b�_k_m��_mS^�cev�s_tfjg[{k_m k�[`b��j�ce�{^�[{t º

� �w¥¤ Õ ù Ï ¥dùS¥ � ¦ � � ½
¥ Ô Þ4 & Õ ù Ï ¥�ù ¥ � Ô Ú ¾

É 2àË � ¥& Ï ¥ � Ô 3 ¥ ÔÖÕ ��¥�� ó mwao\�tbc�jg[{�_k_m�mwv �µs�[{k�^g[{k_mwveº Ï ¥ � Ô 3 ¥ Ô�Õ ½ Ï ¤A¥ Ô Ê ¦ � Ô Ê �²|¼[{Àece�_k_m
�M½Ø¥ Ô Ê ¸�j�c�admwv � �!½��w¥%� Ì s�z�v�j�`fj�s_`b�_k_mo��[o`b��j�ce�{^g[{t º

� ¥& Ï ¥ � Ô 3 ¥ Ô Õ �w¥Á½ � ¤1�où Ê ¦& Ï � � Ô Ê � ��¾
Ì c�é�[ �M½ !#��¤ � ¦Þ ��ce�²je�[{m � �M½ ÊÞ âOã Ú � ¤ � ¦�� � c & Ï � � Ô Ê ½ â ãOÚ ¤ � ¦�º
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� ¤1�où Ê ¦& Ï � � Ô Ê � �M½ ÊÏ � � !#��¤ � ¦ â ã Ú ¤ � ¦§ù Þ â ã Ú ¤ � ¦ � � � ½ ÊÏ â ã Ú ¤ � ¦&ù ÊÞ � ä � ! âOã Ú ¤ � ¦ Ô !#�§¤ � ¦�! � ÔÛÚ ¾
�±vxjg[{admwv��_mÆnp[{v�m Þ º !*�§¤ � ¦Ò½ Þ �S½ Þ ¤A¥ Ô Ê ¦�c âOã Ú ¤ � ¦#½ & Ï ¥ � Ô 3 ¥ Ô Õ � Ì s�z�vxj�`uj�s_`u�_k_m(�_m^�cev�s_tujg[{k_mdk�[]`b��j�ce�{^g[{t º

� ¥& Ï ¥ � Ô 3 ¥ Ô Õ �w¥Á½ ÊÏ � Ï ¥ � Ô 3 ¥ Ô Õ ù ÊÞ � ä � ! � Ï ¥ � Ô 3 ¥ Ô ÕÒÔ Þ ¤A¥ Ô Ê ¦�! � ÔÖÚ ¾
KML��!L�K � �P�� X�
�X � � ��� 46R���P�
�� � @W B� X 
 P F���Rå@W BX P�YÝ< � W T X R��]T�Y �
¡ a$\�mwtu`b� !mwad`um���¤A¥�¦Ik_cÒnemÜc���ne`uce�²j�cev�^�ce[{`bv�\�mµk_c"v�c�^�v�cea}\_^�cÒcÙò�\_^�cev�v�m¢nemwadm�s_aÓ\_^�mÜk_s�j�mlk_cÒ|¼[à³j�m{^�c�vÒtu`b�_cp[i^�c�v
c��imws��µs�[{k�^Vq[ij�`unemwve��Z�[ij�s�^g[{tuadce��j�c�cev�jg[}k_cenemwao\�mwv�`��n{�[{m]k_c�\�ce�_k_c¢cev�v�ce�_ne` [{tuadce��j�ck_mo�{^�[{s(k_c��d¤A¥�¦��`~¦���¤¼¥§¦�½Ó¤A¥�ù ì � ¦�¤A¥�ù ì � ¦�¾u¾b¾b¾u¾b¾u¾b¾b¾u¾~¤A¥¨ù ì�� ¦ymws`b` ¦���¤A¥�¦�½Ó¤A¥�ù ì ¦
	�¤A¥�ù ï � ¦�¾b¾u¾b¾b¾u¾b¾u¾~¤A¥]ù ï�� ¦ymws`b`u`~¦���¤¼¥§¦�½Ó¤ ì ¥ � Ô ï ¥ Ô Ú ¦�¤A¥dù � � ¦�¾u¾b¾b¾u¾b¾ ¤A¥où ��
¼¦ymws`u�_¦���¤A¥�¦�½Ó¤ ì ¥ � Ô ï ¥ ÔÖÚ ¦
	±¤¼¥�ù�� � ¦�¾b¾u¾b¾b¾u¾~¤A¥]ù ��
¼¦��ÄÆÅ �%« ©�Ç ��È  `~¦���¤¼¥§¦�½Ø¥ � ù ç ¥ Ô Þ ½Ó¤A¥dù Þ ¦&¤¼¥dù Ê ¦��`b` ¦���¤A¥�¦�½Ø¥�Í Ô Ï ¥ � Ô Õ ¥ Ô Þ ½Ó¤A¥ Ô Ê ¦ � ¤A¥ Ô Þ ¦��`b`u`~¦���¤¼¥§¦�½Ø¥�Í"ù ¥ � Ô ¥�ù Ê ½Ó¤¼¥ � Ô Ê ¦�¤A¥dù Ê ¦Ù�`u�_¦���¤A¥�¦�½Ø¥ � Ô ¥ � ù 4 ¥ � Ô ç ¥ 
yù çwç ¥ÂÎ Ô ç ¥ Í ù ç Õ ¥ � Ô ¥�ù ÊOÞ ½Ó¤A¥ � Ô Ê ¦ 
�¤¼¥�ù ç ¦�¤A¥ Ô Ï ¦Ù�Ì c�é�[]s_a�[h|~s_�6�n{�[{m}^g[{n�`bmw��[{t ��¤A¥�¦� ¤A¥�¦ � � k_cenemwa}\�mwv�`x�n{�[{m}k_c�s_a�[h|~s_�6�n{�[{m]^g[{ne`umw��[{t§cea9| ^g[��n{�mwcev"a�[{`uvv�`uao\�tbcev�¸µk_c�\�ce�_k_c�k_mhaomµk_m¢cea9�µs_c�m¢\�mwtu`b� !mwad`um � ¤¼¥§¦�v�c�k_cenemwao\��mwc#c�a |¼[ij�m{^�cevytu`b�_cp[i^�cevyc��imws
�µs�[{k�^�q[ij�`bnemwv�� Ì c¨�²s_a�[�|~s_�6�n{�[{mÁ^g[{n�`bmw��[{tIm!�{^g[{s�k_c���¤A¥�¦Áqc¨a�[{`bm{^�mws·`u�ws�[{t6[{m!�{^g[{sUk_c � ¤¼¥§¦�¸ce��jp�[{m}\�mµk_ceaomwvÒk_`f��`bk_`f^
mwv	\�mwtu`b� !mwad`umwve� &�cl|¼[ij�m_¸_v�c � �{ì �%¤��d¤A¥§¦�¦�ú � �iì �%¤ � ¤A¥�¦�¦±ce��jp�[{m

�d¤A¥�¦�½ � ¤A¥§¦��]¤A¥�¦ Ô�� ¤A¥�¦ î
mw�_k_c�� �{ì �I¤ � ¤A¥�¦�¦�ø � �{ì �I¤ � ¤A¥§¦�¦��_ce��jp�[{m_¸ ��¤A¥�¦� ¤A¥�¦ ½��]¤A¥�¦ Ô � ¤A¥�¦� ¤A¥�¦ ¾ 
&mw�wm_¸VzV[{vxjg[dcev�j�s_k�[i^#m�np[{v�mcea �Üs_c � �iì �%¤���¤¼¥§¦�¦�ø � �iì �%¤ � ¤A¥�¦�¦�¸ \�mw`uve¸{np[{v�m�nemw��j�^Vq[i^�`bm�ce|~c�j�s�[{admwv�[#k_`u�µ`bve�[{m�k_mwvI\�mwtb`b� !mwao`bmwve�? �hY X N � � ¤A¥�¦�v�clk_c�nemwao\��mwc�ceaÑ|¼[ij�m{^�cev"tb`b�_ce[i^�cev
k_`uv�j�`u�²j�mwv��
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���� �g� �
� ¤A¥�¦�½Ó¤A¥�ù ì � ¦e¤A¥où ì � ¦�¾u¾b¾u¾b¾b¾ ¤A¥}ù ì � ¦ îmw�_k_c ì

�
¶ÆÐ ve�[{mok_`uv�j�`u�²j�mwv"k_mw`bv
[}k_mw`uv	��ce�²je�[{m

°6¤A¥�¦6½ ��¤¼¥§¦
� ¤A¥�¦ ½ � �¤A¥dù ì � ¦ Ô � �¤A¥dù ì � ¦ Ô ¾b¾u¾b¾b¾u¾b¾u¾b¾b¾ Ô � �¤A¥�ù ì�� ¦ î

mw�_k_c � � î � � î ¾u¾b¾b¾u¾b¾u¾ � � ve�[{monemw�_v�jg[{��j�cev
[}k_c�j�c�^�ad`b��[i^e�
� °6¤A¥§¦��w¥!½ � �d¤A¥�¦

� ¤A¥§¦ �w¥Á½�� � � �w¥¤A¥�ù ì � ¦ Ô � � � ��¥¤A¥�ù ì � ¦ Ô ¾b¾b¾u¾b¾u¾b¾b¾u¾b¾ Ô � � � �w¥¤A¥�ù ì�� ¦ ¾
ó [{tbnes_tuceadmwv	´]½ � ��¥¤A¥dù ì

�
¦ �

�Â[{Àece�_k_m.�M½Ø¥�ù ì
�
��ce��jp�[{m_¸�´]½ � � �

� ½ � ä ¤"! �#! ¦ Ô Ú ½ � ä ¤ ! ¥dù ì �
! ¦ ÔÖÚ ��tbmw�wm_º

� °6¤A¥§¦��w¥!½�� � � ä ¤"! ¥où ì � ! ¦ Ô � � � ä ¤"! ¥dù ì � ! ¦ Ô ¾b¾u¾b¾b¾u¾b¾ Ô � � � ä ¤"! ¥dù ì�� ! ¦ ÔÖÚ î
mw�_k_c � � î � � î ¾u¾b¾b¾u¾b¾u¾ � � ve�[{monemw�_v�jg[{��j�cev
[}k_c�j�c�^�ad`b��[i^e�ÄÆÅ �%« ©�Ç ��È   ó [{tunes_tbcl[{vÒv�c��ws_`b��j�cev
`u�²j�ce�{^g[{`bv�º
ÉfÊeË ´]½ � ¥�Í Ô Õ ¥ � ùS¥dù ÞwÞ¥ � Ô ç ¥dù Ê ð �w¥�� � z�v�c�^���c �Üs_c � �{ì �I¤ ��¤A¥�¦�¦ - � �{ì �I¤ � ¤A¥§¦�¦��
&�`u�µ`bk_`b�_k_m}mwv"\�mwtb`u� !mwad`bmwveºI¥ Í Ô Õ ¥ � ùS¥�ù ÞwÞ ½Ó¤¼¥ � Ô ç ¥dù Ê ð ¦�¤A¥ Ô Þ ¦ Ô ¤ ç ¥où Þ ¦yc¥ Í Ô Õ ¥ � ùS¥�ù ÞwÞ¥ � Ô ç ¥�ù Ê ð ½Ó¤A¥ Ô Þ ¦ Ô ç ¥�ù Þ¥ � Ô ç ¥�ù Ê ð ¾
� v�ce�ws_`u^#[i\�tb`bne[{admwv	moaÛqc�j�mµk_m�([æqs_tfj�`ba�[h\V[i^�nec�t [}k�[}k_`u^�ce`fjg[�º

´]½ � ¤A¥ Ô Þ ¦��w¥ Ô � ç ¥�ù Þ¥ � Ô ç ¥�ù Ê ð �w¥Á½ ¥ �Þ Ô Þ ¥ Ô � ç ¥�ù Þ¥ � Ô ç ¥dù Ê ð ��¥�¾
ó [{tbnes_tuceadmwv � ç ¥dù Þ¥ � Ô ç ¥dù Ê ð ��¥�� ��[ij�m{^�[{�_k_m_º�¥ � Ô ç ¥où Ê ð ½Ó¤A¥ Ô Õ ¦&¤¼¥dù Þ ¦��_j�c�admwveºç ¥dù Þ¥ � Ô ç ¥�ù Ê ð ½ � �¥ Ô Õ Ô � �¥�ù Þ ½ � � ¤A¥�ù Þ ¦ Ô � � ¤A¥ Ô Õ ¦¥ � Ô ç ¥dù Ê ð ¾
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('�%�
ó mwao\V[i^g[{�_k_m(mwv��Üs_adc�^g[{k_m{^�ceveº ç ¥Æù Þ ½ � � ¤A¥(ù Þ ¦ Ô � � ¤A¥ ÔåÕ ¦�� � v�^�[_qr Àecevlk_mÆ\�mwtu`b� !mwad`um� ¤A¥�¦�ve�[{mo¥M½ Þ c�¥M½$ù Õ �V[{�wm{^g[]v�s�z�v�j�`uj�s_`badmwv"np[{k�[}^g[{`uÀ���[Hqs_tuj�`ua�[hc�ò�\_^�cev�ve�[{m_�Ì c¢¥�½ Þ j�c�^�ceadmwv Ï ½ 2 � � c � � ½ Ï

2 � Ì c¢¥�½ëù Õ ¸�ce�²je�[{m�ù Ê�2 ½ëù 2 � � c � � ½ Ê�2
2 � 
�mw�wm_¸\�mÜk_ceadmwv"k_cenemwao\�m{^#[]| ^g[��n{�[{m}`b�_`bn�` [{t§cea(º

ç ¥�ù Þ¥ � Ô ç ¥où Ê ð ½ Ê�2
2 ¤A¥ ÔÖÕ ¦ Ô Ï

2 ¤¼¥�ù Þ ¦ ¾
�±��jp�[{m_¸w\�c�tbm ó [{v�m Ê º � ç ¥�ù Þ¥ � Ô ç ¥�ù Ê ð �w¥Á½ Ê�2

2
� ä ¤"! ¥ Ô Õ ! ¦ Ô Ï

2
� ä ¤"! ¥dù Þ ! ¦�¾ � `u�²j�ce�{^g[{t�\_^�mÜnesµ³^g[{k�[�qc{º

´]½ ¥ �Þ Ô Þ ¥ Ô Ê�2
2

� ä ¤"! ¥ Ô Õ ! ¦ Ô Ï
2
� ä ¤"! ¥dù Þ ! ¦ Ô Ú ¾

ÉßÞàË ´]½ � Õ ¥ Í ù / ¥ � ù / 3 ¥�ù Ê /¥ Í ù Þ ¥ � ù 3 ¥ �w¥%�
Z�m{j�c��µs_c � �iì �%¤���¤¼¥§¦�¦%½ � �iì �%¤ � ¤A¥�¦�¦�� &�`f��`bk_`u�_k_momwv	\�mwtu`b� !mwad`umwveº

Õ ¥ Í ù / ¥ � ù / 3 ¥�ù 3 ¥M½ Õ ¤A¥ Í ù Þ ¥ � ù 3 ¥�¦ Ô ¤ Ï ¥ � ù Þ*3 ¥�ù Ê / ¦�¾
�±��jp�[{m_º Õ ¥ Í ù / ¥ � ù / 3 ¥�ù Ê /¥ Í ù Þ ¥ � ù 3 ¥ ½ ÕÒÔ Ï ¥ � ù Þ*3 ¥dù Ê /¥ Í ù Þ ¥ � ù 3 ¥ ¾

´]½ � Õ ��¥ Ô � Ï ¥ � ù Þ*3 ¥dù Ê /¥ Í ù Þ ¥ � ù 3 ¥ ��¥Á½ Õ ¥ Ô � Ï ¥ � ù Þ*3 ¥où Ê /¥ Í ù Þ ¥ � ù 3 ¥ �w¥%¾
� \�tb`unp[{�_k_mom}aÛqc�j�mÜk_m#([Hqs_tuj�`ua�[h\V[i^�necetb[}k�[ok_`f^�ce`uj�[�¸_np[{tbnes_tuceadmwv"´Ü´h½ � Ï ¥ � ù Þ*3 ¥dù Ê /¥ Í ù Þ ¥ � ù 3 ¥ �w¥��
��^�`badce`f^�m]m{z�v�c�^���ceaomwv �Üs_c�¥ Í ù Þ ¥ � ù 3 ¥M½ ¥]¤¼¥dù Ï ¦�¤A¥ Ô Þ ¦�º
Ï ¥ � ù Þ*3 ¥où Ê /¥ Í ù Þ ¥ � ù 3 ¥ ½ � �¥ Ô � �¥�ù Ï Ô � Í¥ Ô Þ ½ � � ¤A¥�ù Ï ¦�¤A¥ Ô Þ ¦ Ô � � ¥¨¤A¥ Ô Þ ¦ Ô � Í ¥]¤A¥où Ï ¦¥ Í ù Þ ¥ � ù 3 ¥ ¾
ó mwao\V[i^g[{�_k_m
mwv��Üs_aoc�^g[{k_m{^�cev�º Ï ¥ � ù Þ*3 ¥�ù Ê / ½ � � ¤A¥ Ô Þ ¦�¤A¥�ù Ï ¦ Ô � � ¥¨¤A¥ Ô Þ ¦ Ô � Í ¥]¤A¥�ù Ï ¦1�[{v#^g[_qr Àecev�k_m�\�mwtu`b� !mwad`um � ¤A¥�¦Òve�[{m�¥�½ ð ¸�¥·½ Ï c¢¥�½ëù Þ ��[{�wm{^�[!v�s�z�v�j�`uj�s_`badmwv#ne[{k�[�^�[{`bÀh��[qs_tuj�`ba�[hc�òµ\_^�cev�ve�[{m_�Ì c�¥!½ ð ¸Vc��²jp�[{m_¸ � � ½ Þ ��v�c�¥Á½ Ï ce��jp�[{m_¸ � � ½Gù 3ç c�v�c�¥!½Gù Þ ¸�ce��jp�[{m_¸ � Í ½ Ê Ïç � � | ^g[��n{�[{m`b�_`une` [{t�\�mµk_c�v�c�^#k_c�nemwao\�mwvxjg[]c�a(º

Ï ¥ � ù Þ*3 ¥dù Ê /¥ Í ù Þ ¥ � ù 3 ¥ ½ Þ¥ ù 3ç ¤A¥où Ï ¦ Ô Ê Ïç ¤¼¥ Ô Þ ¦ ¾
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�6cetum ó [{v�m Ê ¸�j�ceadmwv�º
´²´M½ Þ � ä ¤"! ¥#! ¦�ù 3ç � ä ¤"! ¥dù Ï ! ¦ Ô Ê Ïç � ä ¤"! ¥ Ô Þ ! ¦ Ô Ú � � `u�²j�c��{^g[{t%\_^�mÜnesµ³
^g[{k�[�qc{º�´]½ Õ ¥ Ô Þ � ä ¤"! ¥#! ¦�ù 3ç � ä ¤"! ¥dù Ï ! ¦ Ô Ê Ïç � ä ¤"! ¥ Ô Þ ! ¦ Ô Ú ���� È � ª ® � �������  Z�mwvyc�ò�ceao\�tbmwv	[{��j�c�^�`bm{^�cev"[¨|~m{^�a�[¢k_c�k_c�j�c�^�ad`b��[i^	mwv	nemÜc���ne`bc��²j�c�v!qc�c	�Üs_`u�i[{tbce��j�c�[h^�cev�mwtf��c�^"s_av�`uv�j�cea�[¨k_clc �µs�[��n{�mwcev�� ó mw�_v�`bk_c�^�ceadmwv"moc�ò�ceao\�tbm ç �Ï ¥ � ù Þ*3 ¥6ù Ê / ½ � � ¤A¥ Ô Þ ¦�¤A¥6ù Ï ¦ Ô � � ¥]¤A¥ Ô Þ ¦ Ô � Í ¥]¤A¥6ù Ï ¦�� � ^�k_ce��[{�_k_m�mÒv�ce�ws_�_k_m#aoceahz_^�mcea \�m{j !c��_ne` [{v�k_c�¥�¸àj�ceaomwveº Ï ¥ � ù Þ*3 ¥�ù Ê / ½;¤�� �eÔ � �OÔ � Í ¦µ¥ � Ô ¤xù Þ � �eÔ Þ � � ù Ï � Í ¦µ¥�ù 3 � �ó mwao\V[i^g[{�_k_m(mwv�\�mwtb`u� !mwad`bmwv�cdv�[iz�ce�_k_m#�µs_c}k_mw`bvl\�mwtb`b� !mwao`bmwv�ve�[{m(`b�ws�[{`uvlv�cocdv�mwadce��j�cdv�cdmwvnemÜc���ne`bc��²j�c�v#k_mwv"j�c�^�admwv"k_moadc�v�adm]�{^g[{sÆve�[{m}`b�ws�[{`uve¸_j�ceadmwv �µs_c�^�cev�mwtf��c�^Òmov�ce�ws_`u�²j�clv�`uv�j�cea�[�º

ôõö
õ÷
� �%Ô � ��Ô � Í ½ ÏÞ � � ù Þ � ��Ô Ï � Í ½ Þ*3
3 � � ½ Ê /�î

�µs_c�j�ceaÃnemwadm]v�mwtus6�n{�[{m_º � � ½ Þ ¸ � � ½Gù 3ç c � Í ½ Ê Ïç �
ÉèçiË � � �

� � ù ì � îVì#/½ ð �� �{ì �%¤��d¤1��¦�¦�ø � �iì �%¤ � ¤1��¦�¦��Üc � � ù ì � ½Ó¤1�dù ì ¦�¤1� Ô ì ¦���[i\�tu`bnp[{�_k_m}moaÛqc�j�mµk_m_ºÊ
� � ù ì � ½ � ��où ì Ô � �� Ô ì ½ � � ¤6� Ô ì ¦ Ô � � ¤6�dù ì ¦� � ù ì � ¾

ó mwao\V[i^g[{�_k_m¢mwv��Üs_adc�^g[{k_m{^�ceveº Ê ½�� � ¤1� Ô ì ¦ Ô � � ¤6��ù ì ¦���[{v�^g[_qr Àec�v�k_ml\�mwtu`b� !mwad`um � ¤6��¦6ve�[{m�M½ ì c �M½Gù ì �V[{�wm{^g[]v�s�z�v�j�`fj�s_`baomwv"ne[{k�[}^g[{`bÀ���[Hqs_tfj�`bad[]c�òµ\_^�cev�v��[{m_�Ì c �Ø½ ì ¸�ce�²je�[{m_¸�� � ½ ÊÞ{ì cÁv�c �Ø½ ù ì ¸�ce��jp�[{m_¸�� � ½ ù ÊÞ{ì � � | ^g[��ni�[{mS`b�_`une` [{t�\�mµk_cMv�c�^k_cenemwa}\�mwv�jg[]cea(º
Ê

� � ù ì � ½ ÊÞ�ì ¤1�}ù ì ¦ ù ÊÞ�ì ¤1� Ô ì ¦ ¾
�6cetum ó [{v�m Ê ¸_j�ceaomwveº

� � �
� � ù ì � ½ ÊÞ�ì � � ä ¤"! �}ù ì ! ¦%ù � ä ¤"! � Ô ì ! ¦�� Ô Ú ½ ÊÞ�ì � ä $ ���� ��ù ì� Ô ì

���� ' ÔÖÚ ¾
� \�tb`unp[{admwv	cev�j�[Øqs_tuj�`ba�[¨|Oqm{^�a¨s_t [h\V[i^g[}n�mwao\�tbc�j�[{adce��j�m}k_c �µs�[{k�^g[{k_mwv��ÄÆÅ �%« ©�Ç ��È   ó [{tunes_tbcl[{vÒv�c��ws_`b��j�cev
`u�²j�ce�{^g[{`bv�º
ÉfÊeË � ��¥¥ � ù Ï ¥ �
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('�%�
ó mwadmÁ¥ � ù Ï ¥ ½ ¤¼¥(ù Þ ¦ � ù Ï º � �w¥¥ � ù Ï ¥ ½ � �w¥¤A¥�ù Þ ¦ � ù Ï ¾	��[{Àec��_k_m � ½C¥Æù Þ ¸�j�ceaomwv� �M½���¥�� Ì s�z�v�j�`uj�s_`b�_k_m_º

� ��¥¥ � ù Ï ¥ ½ � ���
� � ù Ï ½ ÊÏ � ä $ ���� �où Þ� Ô Þ

���� ' ÔÖÚ ½ ÊÏ � ä $ ���� ¥dù Ï¥ ���� ' ÔÖÚ î
mw�_k_c¢[{v�qs_tuj�`ba�[{v	`b�ws�[{tuk�[{k_cev
v��[{mom{z_j�`uk�[{v"\�cet []|Oqm{^�a¨s_t [o[{��j�c�^�`bm{^p�
ÉßÞàË � �w¥Õ ù ¥ � ù Ï ¥ �ó mwao\�tbc�j�[{�_k_m}mwv��µs�[{k�^g[{k_mwv Õ ùU¥ � ù Ï ¥M½ 4 ùæ¤A¥ Ô Þ ¦ � º � �w¥Õ ùS¥ � ù Ï ¥ ½ � �w¥

4 ùH¤A¥ Ô Þ ¦ � ¾�Â[{Àece�_k_m.�M½Ø¥ Ô Þ ¸�j�ceadmwv ���M½��w¥�� Ì s�z�v�j�`uj�s_`u�_k_m_º
� ��¥Õ ùU¥ � ù Ï ¥ ½Gù � ���

� � ù 4 ½Óù Ê/ � ä $ ���� ��ù ç� Ô ç
���� ' ÔÖÚ ½Gù Ê/ � ä $ ���� ¥dù Ê¥ Ô Õ

���� ' Ô Ú î
mw�_k_c¢[{v�qs_tuj�`ba�[{v	`b�ws�[{tuk�[{k_cev
v��[{mom{z_j�`uk�[{v"\�cet []|Oqm{^�a¨s_t [o[{��j�c�^�`bm{^p�? �hY X � � � ¤¼¥§¦yv�clk_c�nemwao\��mwc�ceaÑ|¼[ij�m{^�cev"tb`b�_ce[i^�ceve¸V[{tb�ws_�_vÒk_cetbc�vÒ^�c�\�c�j�`uk_mwve�Ì c�é�[�¥Mù ì

�
m!|¼[ij�m{^�tb`u�_cp[i^�k_c � ¤A¥�¦Òk_c¨a]s_tfj�`u\�tu`bne`uk�[{k_c � c � [�a�[{`um{^
\�m{j !ce�_ne` [�k�[!|¼[ij�m{^g[��n{�[{m_��±��jp�[{m_¸V[}ne[{k�[}|¼[ij�m{^Òtb`u�_cp[i^Ò^�c�\�c�j�`bk_m�[{v�v�mµne`b[{admwv	s_a�[]cÙò�\_^�cev�ve�[{mdk_m}j�`u\�m_º

� �¤A¥dù ì
�
¦ Ô � �¤A¥�ù ì

�
¦ � Ô ¾b¾b¾u¾b¾u¾b¾b¾u¾b¾ Ô � 	¤A¥�ù ì

�
¦ 	 î

mw�_k_c�� � î � � î ¾b¾b¾u¾b¾u¾b¾�� 	 ve�[{m¨nemw�_v�jg[{��j�cev	[hk_c�j�c�^�ad`u��[i^p�6�±a jg[{t�np[{v�m_¸�`b��j�ce�{^g[{�_k_m¨cevxjg[¢c�ò�\_^�cev�ve�[{mm{z_j�ceaomwveº
� � � ä ¤"! ¥dù ì �

! ¦6ù � �¥�ù ì
�
Ô ¾u¾b¾u¾b¾b¾u¾ Ô � 	¤ Ê ù � ¦e¤¼¥dù ì

�
¦ 	 � � ¾

� v
|¼[ij�m{^�c�v
tb`u�_cp[i^�cev"�§�[{m}^�c�\�c�j�`bk_mwv
v��[{m}j�^g[ij�[{k_mwvÒnemwaom}�_mdne[{v�m Ê �ÄÆÅ �%« ©�Ç ��È   ó [{tunes_tbcl[{vÒv�c��ws_`b��j�cev
`u�²j�ce�{^g[{`bv�º
ÉfÊeË � ç ¥ � Ô Ï ¥ Ô Þ¥ Í Ô Þ ¥ � Ô ¥ �w¥%�
� �{ì �%¤��d¤A¥§¦�¦�ø � �iì �%¤ � ¤A¥�¦�¦6c�¥�Í Ô Þ ¥ � Ô ¥Á½Ø¥¨¤A¥ Ô Ê ¦ � � � |¼[ij�m{^�¤A¥ Ô Ê ¦�j�cea a¨s_tfj�`u\�tu`bne`uk�[{k_cÞ c�mo|¼[ij�m{^"¥åqc�nemwadm]�_mdnp[{v�m Ê �

ç ¥ � Ô Ï ¥ Ô Þ¥ Í Ô Þ ¥ � Ô ¥ ½ � �¥ Ô � �¥ Ô Ê Ô � �¤A¥ Ô Ê ¦ � ¾
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ó mwao\V[i^g[{�_k_m�mwv6�Üs_aoc�^g[{k_m{^�cev�º ç ¥ � Ô Ï ¥ Ô Þ ½�� � ¤A¥ Ô Ê ¦ � Ô � � ¥]¤¼¥ Ô Ê ¦ Ô � � ¥%� � vI^g[�qr Àecev�k_m\�mwtu`b� !mwad`um � ¤A¥�¦	ve�[{m_º6¥Á½ ð c�¥M½Gù Ê ��[{�wm{^�[�¸_v�s�z�v�j�`fj�s_`badmwv"np[{k�[¨^g[{`bÀ���[Hqs_tfj�`ba�[¨c�òµ\_^�cev�ve�[{m_�Ì c·¥Ó½ ð ¸
ce��jp�[{m � � ½ Þ cUv�c·¥$½ ù Ê ¸#ce��jp�[{m � � ½ ù Ê � �Â[{tujg[ k_c�j�c�^�ad`b��[i^ � � � ��[i^g[np[{tunes_t [i^Òm}�i[{tbm{^Òk�[}nemw�_vxjg[{�²j�c � � ¸�|~m{^�a�[{admwvym}v�`bv�j�cea�[}k_c�c	�µs�[��ni�mwceve¸�m{z_j�`bk_mok�[}nemwao\V[i^�[��n{�[{mk_mwv
n�mµc���ne`uce��j�cev�k_mwvÒ\�mwtb`u� !mwad`bmwve� ç ¥ � Ô Ï ¥ Ô Þ ½ ¤ � �IÔ � � ¦µ¥ � Ô ¤ Þ � ��Ô � ��Ô � � ¦µ¥ Ô � � �ce��jp�[{m_º

ôõö
õ÷
� ��Ô � � ½ çÞ � ��Ô � ��Ô � � ½ Ï
� � ½ Þ

ó mwadm}v�[iz�ceadmwv"mwv	�{[{tum{^�cev"k_c � � c � � m{z_j�c�admwve¸_|¼[{ne`utbadce��j�c{¸ � � ½ Ê �_ce�²je�[{m_º
ç ¥ � Ô Ï ¥ Ô Þ¥ Í Ô Þ ¥ � Ô ¥ ½ Þ¥ Ô Ê¥ Ô Ê ù

Ê¤A¥ Ô Ê ¦ � �
tbmw�wm_¸ � ç ¥ � Ô Ï ¥ Ô Þ¥ Í Ô Þ ¥ � Ô ¥ �w¥Á½ � ä ���� ¥ Í Ô ¥ � �� � Ô Ê¥ Ô Ê ÔÖÚ ¾ÉßÞàË � ¥ Í Ô ç ¥dù Ê¥ Î ù Ï ¥ � �w¥��
� �{ì �%¤��d¤A¥§¦�¦yø � �{ì �%¤ � ¤¼¥§¦�¦1��¥�ÎÒù Ï ¥ � ½å¥ � ¤A¥!ù Þ ¦�¤A¥ Ô Þ ¦Ù� � |¼[ij�m{^Ò¥�j�cea a¨s_tuj�`u\�tb`une`bk�[{k_c Þc�mwv
|¼[ij�m{^�c�v"¥!ù Þµî ¥ Ô Þ ve�[{mon�mwadm}�_m}np[{v�m Ê �¥ Í Ô ç ¥dù Ê¥ Î ù Ï ¥ � ½ � �¥dù Þ Ô � �¥ Ô Þ Ô � �¥ Ô � �¥ � ¾ó mwao\V[i^g[{�_k_momwv"�²s_adc�^g[{k_m{^�c�veº¥ Í Ô ç ¥�ù Ê ½�� � ¥ � ¤A¥ Ô Þ ¦ Ô � � ¥ � ¤A¥�ù Þ ¦ Ô � � ¥]¤A¥ Ô Þ ¦�¤A¥où Þ ¦ Ô � � ¤¼¥�ù Þ ¦�¤A¥ Ô Þ ¦1�[{v�^g[_qr Àec�vlk_mÁ\�mwtb`u� !mwad`bm � ¤A¥�¦�ve�[{m_º�¥�½ ð ¸�¥ ½ Þ c¨¥�½Ñù Þ � � �wm{^�[Mv�s�z�vxj�`uj�s_`uadmwv�np[{k�[M^g[{`uÀ��[$qs_tuj�`ba�[ÆcÙò�\_^�cev�ve�[{m_� Ì cd¥ ½ ð ¸6ce��jp�[{m � � ½ ÊÏ ��v�cd¥ ½ Þ ¸6ce��jp�[{m � � ½ Ê çÊ / c�v�cd¥ ½Ýù Þ ¸
ce��jp�[{m � � ½ Ê ÕÊ / � ��[{tfjg[]k_c�j�c�^�ad`u��[i^ � � � ��[i^�[onp[{tbn�s_t [i^#m}�{[{tum{^
k�[on�mw�_v�jg[{��j�c � � ¸V|~m{^�a�[{admwv	mv�`uv�j�cea�[¨k_clc �µs�[��n{�mwcevÒm{z_j�`bk_m}k�[}nemwa}\V[i^g[��n{�[{mok_mwv"nemÜc���ne`bc��²j�c�v#k_mwvÒ\�mwtb`b� !mwao`bmwve�

¥ Í Ô ç ¥�ù Ê ½Ó¤�� ��Ô � ��Ô � � ¦µ¥ Í Ô ¤ Þ � � ù Þ � ��Ô � � ¦µ¥ � Ô ¾u¾b¾u¾ ��_m{j�c��µs_c�monemÜc���ne`bc��²j�c�k�[}\�m{j !ce�_ne` []nIqs�z�`bne[o�_mwv
k"q[]m}�i[{tbm{^Òk_c � � �
&�cl|¼[ij�m_¸_v�ce�_k_m � ��Ô � ��Ô � � ½ Ê ¸�ce�²je�[{m � � ½Gù çÏ �¥�Í Ô ç ¥�ù Ê¥ Î ù Ï ¥ � ½ Ê çÊ / ¤A¥dù Þ ¦ Ô Ê ÕÊ / ¤A¥ Ô Þ ¦ ù

çÏ ¥ Ô ÊÏ ¥ � �
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tbmw�wm_º � ¥ Í Ô ç ¥où Ê¥ Î ù Ï ¥ � �w¥Á½ Ê çÊ / � ä � �� ¥�ù Þ �� � Ô Ê ÕÊ / � ä � �� ¥ Ô Þ �� � ù çÏ � ä � �� ¥ �� � ù ÊÏ ¥ ÔÛÚ �? �hY X � � � ¤A¥�¦lv�c!k_cenemwa}\��mwc�cea |¼[ij�m{^�cev¨tu`b�_cp[i^�c�vhcM|¼[ij�m{^�cev �µs�[{k�^Vq[ij�`bnemwvh`f^�^�cek_s�jpqr ��ce`bv�¸v�ce�_k_m��µs_clmwv"|¼[ij�m{^�c�v �µs�[{k�^�q[ij�`bnemwv"�§�[{mov�c�^�c�\�c�j�ceaÆ�
� ne[{k�[}|¼[ij�m{^ �µs�[{k�^Vq[ij�`bnem ì ¥ � Ô ï ¥ Ô Ú k_c � ¤¼¥§¦y[{v�v�mÜne` [{aomwv"s_ad[}c�òµ\_^�cev�ve�[{mok_m}j�`f\�m_º

� ¥ Ô��ì ¥ � Ô ï ¥ Ô Ú îmw�_k_c � î
�
ve�[{m}n�mw�_v�jg[{��j�cev"[]k_c�j�c�^�ad`u��[i^p� � v	|¼[ij�m{^�cev	tb`b�_ce[i^�cev	ve�[{m¨j�^g[ijg[{k_mwvynemwaom]�_m¨np[{v�m Ê cÞ �ÄÆÅ �%« ©�Ç ��È   ó [{tunes_tbcl[{vÒv�c��ws_`b��j�cev
`u�²j�ce�{^g[{`bv�º

ÉfÊeË ´]½ � 3 ¥ � Ô ç ¥ Ô Þ ð¥ Í Ô ¥ � Ô Ï ¥ Ô Ï ��¥��
� �{ì �%¤��d¤A¥§¦�¦±ø � �{ì �I¤ � ¤A¥�¦�¦�� ��[ij�m{^�[{�_k_m}¥ Í Ô ¥ � Ô Ï ¥ Ô Ï ½;¤A¥ Ô Ê ¦�¤A¥ � Ô Ï ¦�� � qs_�_`bnemo|¼[ij�m{^
�µs�[{k�^�q[ij�`bnem}`u^�^�cek_s�j qr ��c�t�qc�¥ � Ô Ï �_m}|¼[ij�m{^Ò¥ Ô Ê qcln�mwadm}�_m}np[{v�m Ê �

3 ¥ � Ô ç ¥ Ô Þ ð¥ Í Ô ¥ � Ô Ï ¥ Ô Ï ½ � �¥ Ô Ê Ô � ¥ Ô��¥ � Ô Ï ¾ó mwao\V[i^g[{�_k_momwv"�²s_adc�^g[{k_m{^�c�veº
3 ¥ � Ô ç ¥ Ô Þ ð ½�� � ¤¼¥ � Ô Ï ¦ Ô ¤ � ¥ Ô�� ¦&¤¼¥ Ô Ê ¦�½Ó¤�� ��Ô � ¦µ¥ � Ô ¤ � Ô�� ¦�¥ Ô Ï � ��Ô�� �
� ^g[{`uÀ
^�cp[{tÂk_ml\�mwtu`b� !mwad`um � ¤¼¥§¦hqc
¥Á½Gù Ê ��[{�wm{^g[lv�s�z�v�j�`uj�s_`uadmwv±cevxjg[l^g[{`bÀ
��[Öqs_tuj�`ua�[lc�òµ\_^�cev�v��[{m_�Ì c}¥ ½Ñù Ê ¸%ce��jp�[{m � � ½ Õ � �Âm{^�a�[{admwv#m(v�`bv�j�c�a�[Mk_c}c	�µs�[��ni�mwceve¸%m{z_j�`bk_m(k�[Mnemwao\V[i^g[��n{�[{mÁk_mwvnemÜc���ne`bc��²j�c�v#k_mwv"\�mwtb`u� !mwad`bmwveº � ��Ô � ½ 3 ¸�tbmw�wm � ½ ç c � Ô�� ½ ç `ba}\�tb`bne[]cea

�
½ ð �

3 ¥ � Ô ç ¥ Ô Þ ð¥ Í Ô ¥ � Ô Ï ¥ Ô Ï ½ Õ¥ Ô Ê Ô
ç ¥¥ � Ô Ï ¾

�6m{^�jg[{��j�m_ºU´å½ Õ � ä ¤"! ¥ Ô Ê ! ¦ Ô ç � ¥¥ � Ô Ï �w¥Á½ � ä ¤"! ¤A¥ Ô Ê ¦ 
 � ¤A¥ � Ô Ï ¦ Í ! ¦ ÔÖÚ ¸Òmw�_k_c�[ qs_t ³j�`ua�[h`b��j�ce�{^g[{t�qc�^�cev�mwtu�µ`bk�[¨s_v�[{�_k_m�v�s�z�v�j�`uj�s_`x�n{�[{mov�`uao\�tbc�ve�
ÉßÞàË ´]½ � Þ ¥ � Ô Õ ¥ Ô Ï¥ Í Ô ¥ � Ô ¥dù ç �w¥%�
� �{ì �%¤��d¤A¥§¦�¦
ø�� �{ì �I¤ � ¤A¥�¦�¦�� �Â[ij�m{^g[{�_k_m�¥ Í Ô ¥ � Ô ¥Æù ç ½ ¤A¥Mù Ê ¦�¤A¥ � Ô Þ ¥ Ô ç ¦�� � qs_�_`bnem|¼[ij�m{^ �µs�[{k�^Vq[ij�`bnem}`u^�^�c�k_s�j qr ��cet#qc�¥ � Ô Þ ¥ Ô ç � � |¼[ij�m{^Ò¥dù Ê qc�nemwadmo�_m}np[{v�m Ê �

Þ ¥ � Ô Õ ¥ Ô Ï¥ Í Ô ¥ � Ô ¥�ù ç ½ � �¥�ù Ê Ô � ¥ Ô��¥ � Ô Þ ¥ Ô ç ¾
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ó mwao\V[i^g[{�_k_momwv"�²s_adc�^g[{k_m{^�c�veºÞ ¥ � Ô]Õ ¥ Ô Ï ½�� � ¤A¥ � Ô Þ ¥ Ô ç ¦ Ô ¤ � ¥ Ô � ¦�¤A¥�ù Ê ¦�½;¤�� �eÔ � ¦µ¥ � Ô ¤ Þ � � ù � Ô � ¦µ¥ Ô ç � � ù � �[]^�[{`bÀ�^�cp[{t�k_m}\�mwtb`b� !mwao`bm � ¤A¥�¦oqc�¥Á½ Ê ��v�s�z�v�j�`fj�s_`b�_k_mocev�jg[¨^g[{`bÀ���[ qs_tuj�`ba�[hc�òµ\_^�cev�ve�[{m_º
Ì c}¥�½ Ê ¸�c��²jp�[{m � � ½ ÊwÊ

/ � �Vm{^�a�[{admwv�mÆv�`bv�j�cea�[!k_cdc	�µs�[��ni�mwceve¸%m{z_j�`bk_mÆk�[Ánemwao\V[i^g[��n{�[{mÁk_mwvnemÜc���ne`bc��²j�c�v#k_mwv"\�mwtb`u� !mwad`bmwveº � ��Ô � ½ Þ ��tbmw�wm � ½ Ê
/ c ç � � ù � ½ Ï �_tbmw�wm

�
½ ç Þ ��±��jp�[{m_º

Þ ¥ � Ô Õ ¥ Ô Ï¥ Í Ô ¥ � Ô ¥�ù ç ½ ÊwÊ
/ ¤A¥dù Ê ¦ Ô Ê

/
$ ¥ Ô 4¥ � Ô Þ ¥ Ô ç ' �tbmw�wm_º

´¨½ ÊwÊ
/

� ä ���� ¥�ù Ê �� � Ô Ê
/

� ¥ Ô 4¥ � Ô Þ ¥ Ô ç �w¥ î
mw�_k_c#[ qs_tuj�`ua�[�`b��j�ce�{^g[{t�qc	^�cev�mwtf��`bk�[�s_v�[{�_k_m¢v�s�z�vxj�`uj�s_`x�n{�mwcev	�µk_c
|¼[ij�m_º%¥ � Ô Þ ¥ Ô ç ½;¤A¥ Ô Ê ¦ � Ô Þ ��±��jp�[{m_¸�nemw�_v�`uk_c�^�c �M½Ø¥ Ô Ê �_tbmw�wm ���!½��w¥·c{º� ¥ Ô 4¥ � Ô Þ ¥ Ô ç ��¥Á½ � � Ô 3

� � Ô Þ � �!½ � �
� � Ô Þ ��� Ô � 3

� � Ô Þ ���&¾
� v�ce�ws_�_k�[o`b��j�ce�{^�[{t�qc�`badc�k_` [ijg[�¸µ\�mw`bveº� 3

� � Ô Þ � �!½ 3& Þ ì,� Ú !#� ���& Þ � Ô Ú�� ½ 3& Þ ì�� Ú !#� ��¥ Ô Ê& Þ � Ô Ú�� �
Z�[]\_^�`badce`f^g[¨`b��j�ce�{^g[{t�|¼[{Àeceaomwv !6½ � � Ô Þ ��tbmw�wm � !Þ ½ � ���&º

� �
� � Ô Þ ����½ ÊÞ � � !! ½ ÊÞ � ä ¤"! ! ! ¦ Ô Ú � ½ ÊÞ � ä ¤"! ¥ � Ô Þ ¥ Ô ç ! ¦ ÔÖÚ �

c{º�´]½ ÊwÊ
/
� ä ���� ¥�ù Ê �� � Ô ÊÊOÞ � ä � �� ¥ � Ô Þ ¥ Ô ç �� � Ô Þ & Þç ì,� Ú !#� $I¥ Ô Ê& Þ ' Ô Ú �

ÉèçiË ´]½ � ç ¥ Í Ô ÊwÊ ¥où Ê /¤A¥ � Ô Ê ¦�¤A¥ � Ô Ï ¥ Ô Ê ç ¦ ��¥��� �{ì �%¤��d¤A¥§¦�¦Áø � �iì �%¤ � ¤A¥�¦�¦���¥ � Ô Ê cÁ¥ � Ô Ï ¥ Ô Ê ç ve�[{m |¼[ij�m{^�cev��µs�[{k�^Vq[ij�`unemwvd`f^�^�cek_s�jpqr ��ce`bv��
"%ceaomwveº

ç ¥�Í Ô ÊwÊ ¥�ù Ê /¤A¥ � Ô Ê ¦�¤A¥ � Ô Ï ¥ Ô Ê ç ¦ ½ � � ¥ Ô�� �¥ � Ô Ê Ô � � ¥ Ô�� �¥ � Ô Ï ¥ Ô Ê ç ¾
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ó mwao\V[i^g[{�_k_momwv"�²s_adc�^g[{k_m{^�c�veºç ¥ Í Ô ÊwÊ ¥dù Ê / ½;¤ � �%Ô � � ¦µ¥ Í Ô ¤ Ï � ��Ô�� �6Ô�� � ¦µ¥ � Ô ¤ Ê ç � �%Ô Ï � �IÔ � � ¦µ¥ Ô ¤ Ê ç � ��Ô�� � ¦��
�Vm{^�a�[{�_k_m]mov�`uv�j�cea�[¨k_clc �µs�[��n{�mwcev�¸Âm{z_j�`uk_mok�[]nemwao\V[i^g[��n{�[{m]k_mwv
n�mµc���ne`uce��j�cev#k_mwv"\�mwtb`u� !mwad`bmwv�º

ôõõõö
õõõ÷
� �%Ô � � ½ çÏ � �IÔ � �%Ô�� � ½ ðÊ ç � ��Ô Ï � �IÔ � � ½ ÊwÊÊ ç
� �IÔ�� � ½Gù Ê /

�
c�v�mwtu��ce�_k_momov�`uv�j�cea�[�º � � ½ Êwî
� � ½Gù Êwî � � ½ Þµî � � ½Gù ç �Âtumw�wm_º

ç ¥�Í Ô ÊwÊ ¥où Ê /¤¼¥ � Ô Ê ¦�¤A¥ � Ô Ï ¥ Ô Ê ç ¦ ½ ¥�ù Ê¥ � Ô Ê Ô Þ ¥dù ç¥ � Ô Ï ¥ Ô Ê ç ¾
���²j�ce�{^g[{�_k_m_¸6[i\Òqmwvl[Æk_cenemwao\�mwv�`��ni�[{m(k�[Æ|~s_�6�n{�[{m×`u�²j�c��{^g[{�_k�[�¸Im{z_j�ceaomwv �Üs�[ij�^�m(`u�²j�c��{^g[{`bve¸%[Á\_^�` ³adce`f^g[ qch^�cev�mwtf��`bk�[�\�m{^�v�s�z�vxj�`uj�s_`x�n{�[{mMv�`bao\�tuceve¸&[�v�ce�ws_�_k�[Hqc¨`uadcek_` [ij�[�¸§[!j�c�^�nece`f^g[!c
�Üs�[i^�jg[�ve�[{m^�cev�mwtu��`uk�[{v"\�m{^
n�mwao\�tbc�j�[{adce��j�m}k_c �µs�[{k�^g[{k_mwv��

´h½ � ä ¤�¤¼¥ � Ô Ï ¥ Ô Ê ç ¦ � ¥ � Ô Ê ¦Iù 2ç ì�� Ú !*� � ¥ Ô Þç �Òù ì,� Ú !#�§¤A¥§¦ ÔÖÚ ¾
? �hY X � � � ¤A¥�¦lv�c!k_cenemwa}\��mwc�cea |¼[ij�m{^�cev¨tu`b�_cp[i^�c�vhcM|¼[ij�m{^�cev �µs�[{k�^Vq[ij�`bnemwvh`f^�^�cek_s�jpqr ��ce`bv�¸v�ce�_k_m��µs_c¢[{tu�ws_�_vÒk_mwvÒ|¼[ij�m{^�cev��µs�[{k�^�q[ij�`bnemwv"v�c�^�c�\�c�j�cea(�Ì c�s_a |¼[ij�m{^ �Üs�[{k�^Vq[ij�`bn�m ì ¥ � Ô ï ¥ ÔSÚ k_c � ¤A¥�¦�j�cea a¨s_tfj�`u\�tu`bne`uk�[{k_c � ¸_[hcev�v�c�|¼[ij�m{^ �Üs�[{k�^Vq[ij�`unem[{v�v�mÜne` [{aomwv"s_ad[]c�òµ\_^�cev�v��[{mdk_moj�`f\�m_º

� � ¥ Ô�� �ì ¥ � Ô ï ¥ Ô Ú Ô � � ¥ Ô�� �¤ ì ¥ � Ô ï ¥ Ô Ú ¦ � Ô ¾u¾b¾b¾u¾b¾u¾b¾b¾ Ô ��� ¥ Ô�� �¤ ì ¥ � Ô ï ¥ ÔÖÚ ¦ � îmw�_k_c �
�
î
� �

ve�[{mlnemw�_v�jg[{��j�cevy[�k_c�j�c�^�ao`b��[i^p¸��I½ Êwî ¾u¾b¾u¾ î � � � v�mws�j�^�mwv±|¼[ij�m{^�c�v±ve�[{mlj�^g[ijg[{k_mwv±n�mwadm�_mwv
ne[{v�mwv Ê ¸ Þ c ç �ÄÆÅ �%« ©�Ç ��È   ó [{tunes_tbcl[{vÒv�c��ws_`b��j�cev
`u�²j�ce�{^g[{`bv�º
ÉfÊeË�ó [{tbn�s_tbc � ¥ Í Ô ¥ Ô Þ¥]¤A¥ � Ô Ê ¦ � �w¥��
� �{ì �%¤��d¤A¥§¦�¦�ø � �iì �%¤ � ¤A¥�¦�¦�c"¥ � Ô Ê qcÒmÛqs_�_`bnem¢|¼[ij�m{^'�Üs�[{k�^Vq[ij�`bn�m�`f^�^�cek_s�jpqr ��cet ¸²k_c
a¨s_tfj�`u\�tu`bne`uk�[{k_cÞ �

¥�Í Ô ¥ Ô Þ¥]¤A¥ � Ô Ê ¦ � ½ � ¥ Ô � � ¥ Ô�� �¥ � Ô Ê Ô � � ¥ Ô�� �¤A¥ � Ô Ê ¦ � ¾
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ó mwao\V[i^g[{�_k_momwv"�²s_adc�^g[{k_m{^�c�veº¥ Í Ô ¥ Ô Þ ½Ó¤�� Ô � � ¦µ¥�Î Ô�� � ¥ Í Ô ¤ Þ � Ô � �%Ô � � ¦�¥ � Ô ¤ � �IÔ�� � ¦µ¥ Ô �h�
�Vm{^�a�[{�_k_m�ch^�cev�mwtf��ce�_k_mMmMv�`bv�j�c�a�[�k_c]c �µs�[��n{�mwcev�m{z_j�`uk_m!k�[Mnemwa}\V[i^g[��n{�[{m!k_mwv�nemµc���ne`bce��j�cev�k_mwv\�mwtu`b� !mwad`umwv�cotbceahz_^g[{�_k_m �Üs_c � ¤A¥�¦�j�cea2s_a�[M^g[{`bÀ]^�cp[{t�¥Û½ ð ¸Im{z_j�ceadmwve¸ �9½ Þ ¸ � � ½ ù Þ ¸
� � ½ Ê ¸ � � ½Óù Þ c

� � ½ ð ¾ 
�mw�wm_º ¥ Í Ô ¥ Ô Þ¥]¤¼¥ � Ô Ê ¦ � ½ Þ¥ ù Þ ¥�ù Ê¥ � Ô Ê ù Þ ¥¤¼¥ � Ô Ê ¦ � � ó [{tbnes_tb[{�_k_m�[{v`b��j�ce�{^�[{`bv"nem{^�^�cevx\�mw�_k_ce��j�ceveº
� ¥ Í Ô ¥ Ô Þ¥]¤A¥ � Ô Ê ¦ � �w¥M½ � ä ¤ ¥ �¥ � Ô Ê ¦ Ô ì�� Ú !#�§¤A¥�¦ Ô Ê¥ � Ô Ê Ô Ú ¾

ÉßÞàË�ó [{tbn�s_tbcl´h½ � ¥�
 Ô ¥ÂÎ Ô Ï ¥ Í Ô Ï ¥ � Ô 3 ¥ Ô Ï¤¼¥ � Ô Þ ¦ Í �w¥%�
� �{ì �%¤��d¤A¥§¦�¦�ø � �iì �%¤ � ¤A¥�¦�¦�c"¥ � Ô Þ qcÒmÛqs_�_`bnem¢|¼[ij�m{^'�Üs�[{k�^Vq[ij�`bn�m�`f^�^�cek_s�jpqr ��cet ¸²k_c
a¨s_tfj�`u\�tu`bne`uk"q[{k_cç �

¥ 
 Ô ¥ Î Ô Ï ¥�Í Ô Ï ¥ � Ô 3 ¥ Ô Ï¤A¥ � Ô Þ ¦ Í ½ �·¥ Ô �¥ � Ô Þ Ô � ¥ Ô��¤A¥ � Ô Þ ¦ � Ô � ¥ Ô £¤A¥ � Ô Þ ¦ Í ¾
�Vm{^�a�[{�_k_m�ch^�cev�mwtf��ce�_k_mMmMv�`bv�j�c�a�[�k_c]c �µs�[��n{�mwcev�m{z_j�`uk_m!k�[Mnemwa}\V[i^g[��n{�[{m!k_mwv�nemµc���ne`bce��j�cev�k_mwv\�mwtu`b� !mwad`umwv	��m{z_j�c�admwve¸ ��½ Ê ¸��"½ Êwî �G½ Ï c � ½ � ½�£ ½ ð ¾ 
&mw�wm_º

´¨½ � ¥¥ � Ô Þ �w¥ Ô � �w¥¥ � Ô Þ Ô Ï � ¥¤A¥ � Ô Þ ¦ Í �w¥ î
c�´]½ � ä ¤ � ¥ � Ô Þ ¦ Ô & ÞÞ ì�� Ú !#� � ¥& Þ �Òù Ê¤A¥ � Ô Þ ¦ � ÔÖÚ �
KML��!L�� � � 
 �]R @W � � 7 �]R�
oP�R �6P 
UX �= R�
 � ��X � �P 
 T X
Ì c	[#|~s_�6�n{�[{m�`b��j�ce�{^�[{�_k�[�c��²��mwtf��c�c�ò�\_^�cev�ve�mwcev�k_m#j�`f\�m_º ì Ô ï â ãpä ¤A¥�¦�¸ ì Ô ï Ú�á{â ¤A¥�¦&mws¨nemwahz�`b��[��ni�mwcevk_cev�j�[{ve¸Âs�j�`btb`uÀp[{admwv	[]a]s_k�[{�6�ne[ �!½ !#� � ¥ Þ � ��tbmw�wm_º

âOãpä ¤A¥�¦�½ Þ �Ê Ô � � î
Ú�á{â ¤A¥�¦�½ Ê ù � �Ê Ô � � î��¥!½ Þ ���Ê Ô � � ¾
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('�%�
�6m{^Òc�ò_cea}\�tbm_º

� ��¥ì Ô ï âOãpä ¤A¥�¦ ½ � Þ ���ì ¤ Ê Ô � � ¦ Ô Þ�ï � î� �w¥ì Ô ï Ú�áiâ ¤¼¥§¦ ½ � Þ ���ì ¤ Ê Ô � � ¦ Ô ï ¤ Ê ù � � ¦ ¾ÄÆÅ �%« ©�Ç ��È  ÉfÊeË�ó [{tbn�s_tbc � ��¥Þ ÔÖâOãpä ¤A¥�¦ �Z�cev�j�clnp[{v�m ì ½ Þ c ï ½ Ê �_tumw�wm_º
� �w¥Þ Ô â ã ä ¤¼¥§¦ ½ � ���

� � Ô � Ô Ê ½ � � �� � Ô ÊÞ � � Ô çÏ½ Þ & çç ì,� Ú !#� $ & ç ¤ Þ � Ô Ê ¦ç ' Ô Ú
½ Þ & çç ì,� Ú !#� $ & ç ¤ Þ !#� ��¥ Þ � Ô Ê ¦ç ' Ô Ú ¾

ÉßÞàË�ó [{tbn�s_tbc � �w¥Ê ù Ú�á{â ¤A¥�¦ Ô âOãpä ¤A¥�¦ �¡ j�`utb`bÀe[{�_k_mo[{vÒa]s_k�[{�6�ne[{veº ��¥Ê ù Ú�á{â ¤A¥�¦ Ô âOãpä ¤A¥�¦ ½ � �
�¨¤1� Ô Ê ¦ ½ $ Ê

� ù Ê
� Ô Ê ' � � �Vtumw�wm_º

� �w¥Ê ù Ú�á{â ¤A¥§¦ Ô â ãpä ¤A¥�¦ ½ � $ Ê
� ù Ê

� Ô Ê ' � �
½ � ä $ �

� Ô Ê ' Ô Ú½ � ä $ Ê ù Ú�á{â ¤A¥�¦Ê ù Ú�á{â ¤A¥§¦ Ô â � ä ¤A¥�¦ ' ÔÖÚ ¾
KML � = � � T W � @W BX P�Y 
 � 46R���P�
���� � 46R 
 P�QSRUT 
 �

KML �MLàN D ����P�R @W B� X 
 P F�� � �� � T �hY 
 P ? ��� 	 �hY
Ì c�é�[ �]½ °6¤¼¥§¦%s_a�[�|~s_�6�n{�[{m�k_c�^�`u�yq[i��cet � � n�mµc���ne`uce��j�c
[{�_�ws_tb[i^±k�[�^�c�j�[�jg[{�_�wce��j�cÒ[{m��{^�q[i��nem�k_c
°�_mh\�mw��j�mM¤A¥ î °6¤A¥�¦�¦¢qc�° » ¤A¥�¦�� ���²��c�^�v�[{adce��j�c{¸�v�c�s_a nemµc���ne`bce��j�c�[{�_�ws_t [i^oqc�k�[{k_m¨\�m{^��Ã½�° » ¤¼¥§¦�¸
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\�m{^�`b��j�ce�{^g[��n{�[{mlk_c�j�c�^�ao`b��[à³­v�c�s_a�[�|¼[{a(qr tb`b[�k_c�|~s_�6�n{�mwcev�º �]½�°6¤A¥�¦ Ô·Ú ¸�mw�_k_c Ú qc#s_a�[�nemw�_v�jg[{��j�c[i^�z�`fj�^Vq[i^�`b[��ÄÆÅ �%« ©�Ç ��È  ÉfÊeË � z_j�ce�_��[ [Uc	�Üs�[��n{�[{m k_cMs_a�[·|¼[{a×qr tu` [×k_cÆnes�^��{[{ve¸�v�[iz�c��_k_m��µs_cMm nemÜc���ne`uce�²j�c([{�_�ws_t [i^}k�[^�c�j�[!jg[{�_�wc��²j�c�([!np[{k�[Ánes�^��{[�¸&�Üs_aÝ\�mw�²j�m_¸#qc]`b�ws�[{t6[Madce�_mwv�k_s�[{v���ceÀecev�[Æ[iz�v�n�`bv�v�[Mk_mM\�mw�²j�m_�
� z_j�ce�_��[�[}c �µs�[��n{�[{m}k�[}nes�^��i[��Üs_c�\V[{v�v�[}\�cetum}\�mw�²j�m(¤ ÊwîpÊ ¦��
"%ceaomwv � » ½Gù Þ ¥4�V`u�²j�ce�{^g[{�_k_m_º �]½Gù � Þ ¥ �w¥Á½Gù	¥ � Ô Ú ¾�Z�m¨\�mw��j�m·¤ ÊwîpÊ ¦�¸Üj�cea}³¹v�cÊ ½ ��¤ Ê ¦6½Gù Ê ÔÖÚ �Vc��²jp�[{m_¸ Ú ½ Þ c��]½Gù"¥ � Ô Þ �ÉßÞàË ��aÓj�mµk_mwv�mwv�\�mw��j�mwv±k_c"s_a�[�nes�^��i[ �]½�°6¤A¥�¦Ij�cea}³­v�c �Üs_c � »è» ½Ø¥ � ù Ê � � z_j�c��_��[¢[�c	�Üs�[��n{�[{mk�[(nes�^��i[�¸Iv�cocev�jg[Á\V[{v�v�[Æ\�cetum(\�mw��j�m�¤ ÊwîpÊ ¦�cd[Æ^�c�jg[Ájg[{�_�wc��²j�co�_cev�v�cd\�mw�²j�m qc]\V[i^g[{tbc�t [ ([Á^�c�jg[¥ Ô ÊOÞ �¨½ Ê ç �
"%ceaomwv � »ß» ½Ø¥ � ù Ê ��`u�²j�c��{^g[{�_k_m_º � » ½ � ¤A¥ � ù Ê ¦��w¥M½ ¥�Íç ùS¥ Ô Ú ¾
� nemµc���n�`bce��j�c![{�_�ws_t [i^lk�[Æ^�c�jg[�º�¥ Ô ÊOÞ ��½ Ê ç qcÆù ÊÊOÞ cd[Æ^�c�jg[Ájg[{�_�wc��²j�c ([Ænes�^��i[(�_m(\�mw��j�m¤ Ê ¸ Ê ¦(qco\V[i^�[{tbcetb[Æ[Æcevxjg[Æ^�c�jg[�ºoù ÊÊOÞ ½��µ» ¤ Ê ¦�½ Êç ù Ê ÔÖÚ �6tbmw�wm_¸ Ú ½ 2ÊOÞ c �µ»V½ ¥ Íç ùS¥ Ô 2ÊOÞ �
���²j�ce�{^g[{�_k_ml�_m �i[{adce��j�c{º �]½ ¥�ÎÊOÞ ù ¥ �Þ Ô 2 ¥ÊOÞ Ô Ú ¤ [{Àes_t~¦Ù� ¡ v�[{�_k_m�m�|¼[ij�m��µs_c �§¤ Ê ¦�½ Ê c Ú ½ Õ/ �j�ceaomwve¸ �]½ ¥ÂÎÊOÞ ù ¥ �Þ Ô 2 ¥ÊOÞ Ô Õ/ ¤A��c�^�k_c ¦��

-2 -1 1 2

-1

1

2

KML �ML � D ��� ���hY � � � T W � @W BX P�Y
ÄÆÅ �%« ©�Ç ��È  ÉfÊeË � jg[àò�[¢k_c#\_^�mµk_s6�n{�[{m¨k_c�s_a�[lad`u��[¢k_c�nem{z_^�c !�[{�_mwv	[i\Òqmwv	[hc�ò�j�^�[��n{�[{m¢j�c�^yn�mwadc��np[{k_mSqc�k�[{k�[\�m{^ � ¤ !�¦�½ Õ ð ! ã ��� � � ad`bt§j�mw�_cetb[{k�[{v
\�m{^�[{�_m_��&�c�j�c�^�ad`u�_ch[}\_^�mÜk_s6�n{�[{mdj�m{jg[{t&k_c¢nem{z_^�c¨[{m}����[{tk_md[{�_m !��Ì c�é�[ �G½��d¤ !�¦�[¨\_^�mµk_s6�n{�[{m]j�m{jg[{t§[{m¨����[{t§k_md[{�_m !1�_ce�²je�[{m_¸�[¨jg[àò_[hk_c�\_^�mÜk_s6�n{�[{m qc � » ½�� » ¤ !�¦��tbmw�wm_¸ � » ¤ !�¦�½ � ¤ !�¦�½ Õ ð ! ã ��� � � ��`b��j�ce�{^g[{�_k_m_º
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��¤ !�¦6½ Õ ð � ! ã ��� � � � ! Ô Ú ½ Õ ðwðwð ã ��� � � ¤ ð ¾ Ê !�ù Ê ¦ Ô Ú ¾

� m�����[{t�k_mh[{�_m�Àec�^�m¢[�\_^�mÜk_s6�n{�[{mUqc"Àec�^�m �Ütbmw�wm_¸ ��¤ ð ¦�½ ð ¸²k_mw�_k_c
m{z_j�c�admwv Ú ½ Õ ðwðwð ��\�m{^�j�[{�²j�m_¸[]\_^�mµk_s6�n{�[{moj�m{jg[{t§k_clnem{z_^�c¢[{m¨����[{t�k_mo[{�_m !dqc�k�[{k�[}\�m{^pº
��¤ !�¦�½ Õ ðwðwð ã ��� � � ¤ ð ¾ Ê !&ù Ê ¦ ÔÖÕ ðwðwð ¾ÉßÞàË � j�ceao\�c�^g[ij�s�^g[]k_c¢s_a t qr �µs_`uk_m qc 2 Õ � � ó mwtumµnp[à³¹v�clmot¹qr �Üs_`bk_m}ceaÑs_aÑk_c�\Òqmwv�`fj�mdnesàé�[oj�c�ao\�c�^x³[ij�s�^g[�¸�a�[{��j�`bk�[Mnemw�_v�jg[{��j�cÖqco`u�ws�[{t±[ Þ Õ � � ��[{v�v�[{k_mwv Õ ad`b�²s�j�mwv�[Æj�ceao\�c�^g[ij�s�^g[Mk_m(t qr �µs_`uk_m qcÕ ð � � Ì [iz�c��_k_m��µs_c�[¢��cetumµne`uk�[{k_c�k_c�^�cev�| ^�`b[{adce��j�m�qc�\_^�m{\�m{^�ne`umw��[{t ([hk_`b|~c�^�c��6�np[
�Üs_c�cÙò_`bvxj�c�ce��j�^�c[#j�ceao\�c�^g[ij�s�^�[
k_m�t¹qr �Üs_`bk_m�c	[�k_m�k_c�\Òqmwv�`fj�m_¸ �µs�[{t�qc	[
j�ceao\�c�^g[ij�s�^g[#k_m�t qr �µs_`uk_m�[i\Òqmwv Ê Õ ad`b�²s�j�mwv �Ì c�é�[��2½��¢¤ !�¦d[Sj�ceao\�c�^g[ij�s�^g[Sk_m t qr �µs_`uk_m �_m `u�_v�jg[{��j�c !Ù¸��¢¤ ð ¦Æ½ 2 Õ � c��¢¤ Õ ¦Æ½ Õ ð � � ���cetumµne`uk�[{k_c�k_c!^�cev�| ^�`b[{adce��j�m qcd\_^�m{\�m{^�ne`umw��[{t ([×k_`b|~c�^�ce�6�np[ �Üs_c!c�ò_`uv�j�c�ce��j�^�cM[(j�ce��\�c�^g[ij�s�^g[·k_mt qr �µs_`uk_m}cl[}k_mok_c�\Òqmwv�`uj�m_���±��jp�[{m_¸�� » ¤ !�¦�½ � ¤��h¤ !�¦%ù Þ Õ ¦�¸ � - ð � &�c���c�admwvÒk_c�j�c�^�ad`u��[i^��h¤ !�¦��� � » ¤ !�¦

�¢¤ !�¦Iù Þ Õ � !�½ �
� � ! ÔÖÚ � ó mwadm �	�Ø½
� » ¤ !�¦�� !Ù¸_ce�²je�[{m_º

� � » ¤ !�¦
�h¤ !�¦Iù Þ Õ � !6½ � ���

�æù Þ Õ ½ � ä ¤��¢¤ !�¦�ù Þ Õ ¦��
tbmw�wm_¸ � ä ¤��¢¤ !�¦%ù Þ Õ ¦�½ � ! Ô Ú ��ce��jp�[{m_º

ôõö
õ÷
� ä ¤��h¤ ð ¦%ù Þ Õ ¦�½ � ä ¤ Õ ð ¦�½ Ú
� ä ¤��h¤ Õ ¦%ù Þ Õ ¦�½ � ä ¤ Þ Õ ¦�½ Õ � Ô � ä ¤ Õ ð ¦ î

k_mw�_k_c � ½Gù ÊÕ � ä ¤ Þ ¦��_tumw�wm_¸ � ä ¤��¢¤ !�¦%ù Þ Õ ¦�½ � ä ¤ Õ ð�
 Þ ���� ¦	c��h¤ !�¦�½ Þ Õ	Ô Õ ð�
 Þ ���� �Vc��²jp�[{m_º
�h¤ Ê Õ ¦�½ ç�Ê � Ê Õ »A¾ÉèçiË ¤ 
&ce`"k_cÁ^�c�v�| ^�` [{aoce�²j�mSk_cÆZ�c��"j�mw�V¦�º � jg[àò_[Uk_cM�{[i^�`b[��n{�[{m k�[�j�ceao\�c�^g[ij�s�^g[��Ý½��h¤ !�¦hk_cs_a nem{^�\�m qcU\_^�m{\�m{^�ne`umw��[{t ([ k_`b|~c�^�ce�6�np[ ce��j�^�c [Ûj�ceao\�c�^g[ij�s�^�[Û[{ahz�`bc��²j�c � ¤ n�mw�_v�jg[{��j�c ¦McU[j�cea}\�c�^g[ij�s�^g[��Ø½
�¢¤ !�¦�¸�`bvxj�m qc{º

���� ! ½ � ¤��æù��¢¤ !�¦�¦ î ¤ � - ð ¦�¾ ¤��i¦
��[i^g[]k_c�j�c�^�ao`b��[i^��l¸�`b��j�ce�{^�[{admwv�¤��i¦�ceaÃ^�cet [��n{�[{mo[ !Ùº

� �	�
� ù � ½Gù � � � ! Ô Ú � m{z_j�ce�_k_m � ä ¤�� ù ��¦�½$ù � ! ÔÛÚ �
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tbmw�wm_¸ �¢¤ !�¦�½�� Ô � ã � � � � Ì c¢[]j�ceao\�c�^g[ij�s�^g[]`b�_`bn�` [{t
qc �¢¤ ð ¦�½
� � ��ce��jp�[{m_¸ � ½
� � ù ��ciº

�¢¤ !�¦�½�� Ô ¤�� � ù ��¦ ã � � � ¾É Ï Ë	ó ^�c�v�ne`baoce�²j�m·\�m{\�s_t [{ne`umw��[{t�`b�_`fz�`bk_m_º ó mw�_v�`uk_c�^�c!s_a�[×nemwt !mw�_` [×k_c!nemµcetu�_mwvhnemwa>\�m{\�s_tb[��n{�[{m`b�_`une` [{t�� � �Üs_a�[U`btb��[�v�cea \_^�cek�[{k_m{^�cev�� Ì c([U\�m{\�s_t [��n{�[{m�� ½��Û¤ !�¦ qcÁ\�c	�µs_c���[�¸�cet [�j�ce�_k_c[Ön�^�cev�nec�^�[Ûs_a�[ jg[àò_[ \_^�m{\�m{^�ne`umw��[{tl[Öv�`ladcev�a�[ �la�[{v�¸ �µs�[{�_k_m cetb[Öv�cUj�m{^���[Ö�{^g[{�_k_c{¸��"q[s_a�[dnemwa}\�c�j�`x�n{�[{m�n�^�c�v�nece��j�c¨\�m{^�[{tb`uadce��j�mdchcevx\V[��nemÁc�� n�^�c�v�nec][�s_a�[ojg[àò�[daoce�_m{^p�#��v�j�s_k_mwvcenemwteqmw�w`bnemwv�aomwv�j�^g[{a��µs_c¨[�`btu��[�\�mµk_c¨v�s�\�m{^�jg[i^�s_a�[)�Üs�[{�²j�`uk�[{k_c¨aæq[àò_`ua�[}k_c�� � `b�_k_`f�§qr k_s_mwv�¸v�cl[]jg[àò_[}k_cln�^�cev�ne`uadce��j�mdk�[}\�m{\�s_t [��n{�[{m�� qc�n�mw�àéxs_�²jg[{aoce�²j�cl\_^�m{\�m{^�ne`bmw��[{t�[��>cl[�� � ù����tbmw�wm_º
���� ! ½ � �ë¤	� � ù
�U¦ î ¤ � - ð ¦�¾ ¤����i¦

��[i^g[#k_c�j�c�^�ad`u��[i^���¸w`b��j�ce�{^g[{admwv�¤����i¦�cea ^�cetb[��n{�[{m�[ !�¸{[i\�tb`bne[{�_k_m�m�aÛqc�j�mµk_m
k_cy| ^g[��n{�mwcevI\V[i^�n�` [{`bv�º
� ���
� ¤
� � ù
�U¦ ½ �

� � ! ÔÛÚ � tumw�wm_¸ Ê
� � $ � ���

� Ô � ���
� � ù
� ' ½ � ! ÔÖÚ �

m{z_j�ceaomwveº � ä $ �

� � ù
� ' ½ � !�� �%ÔÖÚ�� � ó mwadm��Û¤ ð ¦�½�� � ¸ Ú�� ½ � ä $ � �
� � ù�� � ' ��ce��jp�[{m_¸

� ä $ �

� � ù�� ' ½�� � � ! Ô � ä $ � �
� � ù�� � ' � tumw�wm_¸

�

� � ù
� ½ � � ã � 
 � �
� � ù
� �

k_clmw�_k_c{º
�Û¤ !�¦�½ � � � �

� � Ô ¤	� � ù
� � ¦ ã � � 
 � � î
�µs_c�qc�s_ad[]|~s_�6�n{�[{m�tumw��qr v�j�`bnp[¨k_c�\�m{\�s_t [��n{�[{motb`bao`uj�c�� � �
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ÉfÊeË�ó [{tunes_tbc"[{v�v�ce�ws_`b��j�cev�`b��j�ce�{^�[{`bv�s_v�[{�_k_m¢[�jg[iz�cet [�c{¸²ceaÓv�ce�ws_`uk�[�¸Ük_c�^�`u��c	v�ces_v�^�cev�s_tujg[{k_mwv�\V[i^g[nemw�_|~c�^�`u^�[{v	^�cevx\�mwv�jg[{v�º

[�¦ � ¥I¤A¥ Ô ç ¦�¤A¥ Ô Ê ¦��w¥ zÂ¦ � ¤ ç ¥ � Ô Õ ¦ Í �w¥n ¦ � Ê¥ 
� �w¥ kV¦ � ¤A¥ �� Ô Ê ¦ � ��¥c ¦ � ¤ & ¥ Ô Ê ¦e¤¼¥dù & ¥ Ô Ê ¦"��¥ |�¦ � ¤A¥ � Ô Ê ¦�¤A¥ � ù Þ ¦¥ �� ��¥
�²¦ � ¤A¥ Í ù ¥ � ¦ �& ¥ ��¥ �V¦ � Ê¥ � Ô 2 �w¥
`~¦ � Ê& ¥ � Ô Ï �w¥ é�¦ � ��¥& 3 ùS¥ �
� ¦ � !*� � ¤A¥�¦"�w¥ t ¦ � & ¥6¤ & Þ ù & ¥�¦ � ��¥
a!¦ � Ê ð . �w¥ �V¦ � ã .#Ô Ïã . �w¥
m²¦ � Õ{ã ,�. �w¥ \Â¦ � ¤ 4 ! � ù Ê& ! Í ¦�� !
�_¦ � ¤ Ê& ¥ Ô ¥ & ¥ç ¦���¥ ^g¦ � ¥ Í %& ¥ ��¥
vg¦ � ¥ �¥ � Ô Ê ��¥ jg¦ � ¥ 
 Ô Þ ¥ � ù Ê¥ Î ��¥

ÉßÞàË�ó [{tbn�s_tbc¢[{v"v�ce�ws_`u�²j�cev
`u�²j�c��{^g[{`bvÒs_v�[{�_k_mdmoaÛqc�j�mµk_m]k_clv�s�z�v�j�`uj�s_`��n{�[{m_º
[�¦ � ¥

�& ¥ � ù Ê ��¥ zÂ¦ � ç ¥¥ � Ô Ê �w¥
n ¦ � & ¥ Ô Õ ��¥ kV¦ � ���& ï ù ì �c ¦ � ��¤ ï ù ì � � ¦"��� |�¦ � Ï ¥ �& ¥ Í Ô 3 ��¥
�²¦ � / ¥¤ Õ ù ç ¥ � ¦ � �w¥ �V¦ � ���¤ ï Ô ì ��¦ Í`~¦ � ¥ Í � ì Ô ï ¥ Î �w¥ é�¦ � � ä ¤A¥�¦ Ô Þ¥ �w¥
� ¦ � âOãpä ¤ Þ ¥�¦ Ú�á{â � ¤ Þ ¥§¦"�w¥ t ¦ � !#�§¤ ¥ Þ ¦ âOã Ú � ¤ ¥ Þ ¦"��¥a!¦ � Ú�á{â ¤ ì ¥�¦� ï Ô â ãpä ¤ ì ¥�¦ ��¥ �V¦ � Ê¥I¤ � ä ¤A¥�¦�¦ � ��¥
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m²¦ � ¥ Í& Ê Ô ¥ Î ��¥ \Â¦ � ¥ � ã . � �w¥
�_¦ � ì�� Úeâ ãpä ¤ �_¦Þ � Ê ù � � ��� ^g¦ � ã-.ã � . Ô Ê / �w¥
vg¦ � â ã ä ¤ � ¦¤ Õ ù Ú�áiâ ¤ � ¦�¦ Í � � jg¦ � ¥ Ô ç¤A¥ � Ô / ¥�¦ � ��¥
sV¦ � ��¥¥ � ä ¤¼¥§¦ �_¦ � ã-, 	�� � � ��� . �& Ê ùU¥ � �w¥
��¦ � â ãpä ¤ � ä ¤A¥§¦�¦¥ �w¥ ò�¦ � Ú�áiâ ¤ & ¥ Ô Ê ¦& Ê Ô ¥ ��¥
� ¦ � ¥ 


�& ¥�� Ô Ï �w¥ Àp¦ � ç . Ú�á{â ¤ ç . ¦��w¥ÉèçiË�ó [{tbn�s_tbc¢[{v"v�ce�ws_`u�²j�cev
`u�²j�c��{^g[{`bve¸�s_v�[{�_k_md[{v
v�s�z�v�j�`uj�s_`x�n{�mwcev
k�[{k�[{v�º
[�¦ � �w¥¥ & ¥ � ù Þ î s_v�c�¥M½ & Þ â ãOÚ ¤ !�¦ zÂ¦ � �w¥ã . Ô Ê î s_v�c�¥M½Gù � ä ¤ !�¦n ¦ � ¥ �w¥& ¥ Ô Ê î s_v�c)!6½ & ¥ Ô Ê kV¦ � ¥ �w¥& Ê ùS¥ � î s_v�c�¥M½ âOãpä ¤ !�¦c ¦ � ��¥Ê Ô & ¥ î s_v�c��l½ Ê Ô & ¥ |�¦ � ��¥

� Ê Ô ¥ 
� î s_v�c	�¢½ Ê Ô �& ¥
É Ï Ë�ó [{tbn�s_tbc¢[{v"v�ce�ws_`u�²j�cev
`u�²j�c��{^g[{`bvÒs_v�[{�_k_mdmoaÛqc�j�mµk_m]k_cl`u�²j�ce�{^g[��n{�[{m]\�m{^"\V[i^�j�ceveº

[�¦ � ¥ ã . ��¥ zÂ¦ � ¥ � â ãpä ¤A¥§¦"�w¥n ¦ � ¥ ã .¤ Ê Ô ¥§¦ � �w¥ kV¦ � ã � � Ú�áiâ ¤ � !�¦"� !c ¦ � â ãpä ¤ � ä ¤¼¥§¦�¦ ��¥ |�¦ � ì�� Ú�Ú�á{â ¤ Þ ¥§¦��w¥�²¦ � ç
. Ú�áiâ ¤A¥�¦"�w¥ �V¦ � ¥ ì,� Ú !#�§¤A¥§¦��w¥`~¦ � âOã Ú Í ¤¼¥§¦"�w¥ é�¦ � ¤A¥�ù Ê ¦ ã � . �w¥

� ¦ � ã 

¥ Í ��¥ t ¦ � ¥ Í& Ê ùS¥ � �w¥
a!¦ � ¥ Ú�áiâOã Ú � ¤¼¥§¦"�w¥ �V¦ � ¥ â ãOÚ ¤A¥�¦"!#�§¤A¥�¦ �w¥m²¦ � ¥ Í âOãpä ¤ Õ ¥§¦"�w¥ \Â¦ � ¥ Î Ú�á{â ¤ Þ ¥§¦"�w¥
�_¦ � ¥ Î ã . �w¥ ^g¦ � ¤A¥ 
 ùS¥ Í Ô ¥�¦ ã � . �w¥
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vg¦ � ¥ � âOãpä � ¤A¥§¦��w¥ jg¦ � ¥ ì�� � âOãpä � ¤ Þ ¥§¦��w¥sV¦ � ¥ Î ã � . ��¥ �_¦ � ¥ ì�� Úeâ ãpä ¤A¥�¦& Ê ùS¥ � �w¥
��¦ � ¥ â ãOÚ � ¤A¥�¦"��¥ ò�¦ � � ä Í ¤A¥�¦���¥
� ¦ � & ¥ � ä ¤A¥�¦"��¥ Àp¦ � ¥ & ¥ Ô Ê ��¥É Õ Ë�ó [{tbnes_tuc#[{v�v�ce�ws_`b��j�cev�`u�²j�ce�{^g[{`bv�s_v�[{�_k_m¢\_^�`uadce`u^�[{adce��j�cÒmlaÖqc�j�mÜk_mlk_c#v�s�z�vxj�`uj�s_`x�n{�[{m¢c#k_c�\�mw`bv�¸`b��j�ce�{^�[��n{�[{m}\�m{^Ò\V[i^�j�ceveº
[�¦ � � Ê Ô ¥ � �w¥ zÂ¦ � ¥ � � Ú�á{â ¤A¥ Î ¦"��¥n ¦ � Ú�á{â ¤ � ä ¤¼¥§¦�¦��w¥ kV¦ � ã �

. �w¥c ¦ � â ãpä ¤ & ¥�¦���¥ |�¦ � ¥ 
 ã . � �w¥É0/iË�ó [{tbn�s_tbc¢[{v"v�ce�ws_`u�²j�cev
`u�²j�c��{^g[{`bv �µs_c�ce�²��mwtf��cea9\�m{j !c��_ne` [{vÒk_cl|~s_�6�n{�mwcevÒj�^�`b�wmw�_mwaÛqc�j�^�`unp[{veº
[�¦ � âOãpä � ¤A¥�¦Ú�á{â Î ¤A¥�¦ ��¥ zÂ¦ � !#� 
 ¤¼¥§¦ âOã Ú Í ¤¼¥§¦"�w¥
n ¦ � â ãpä � ¤A¥�¦ Ú�áiâ � ¤¼¥§¦"�w¥ kV¦ � â ãpä 
 ¤A¥�¦� Ú�á{â ¤A¥�¦ �w¥c ¦ � â ã ä ¤¼¥§¦!#� � ¤¼¥§¦ ��¥ |�¦ � ¤ Ú�á !*� � ¤ Þ ¥�¦ ÔÖÚ�á !#� Î ¤ Þ ¥§¦�¦��w¥
�²¦ � Ú�á{â Î²¤A¥�¦âOãpä ��¤A¥�¦ ��¥ �V¦ � âOãpä Î ¤ ì ¥§¦ ��¥
`~¦ � âOãpä Í ¤ ��¦ Ú�á{â Î ¤ ��¦���� é�¦ � â ãpä Î ¤A¥�¦Ú�áiâ ��¤¼¥§¦ �w¥

É 2àË�ó [{tbn�s_tbc¢[{v"v�ce�ws_`u�²j�cev
`u�²j�c��{^g[{`bve¸�s_v�[{�_k_mov�s�z�v�j�`fj�s_`��n{�[{m}j�^�`b�wmw�_mwaÛqc�j�^�`unp[�º
[�¦ � & Ê / ù ¥ �¥ � ��¥ zÂ¦ � �w¥¥ Í & ¥ � ù 4n ¦ � �w¥¥ � & Õ ùS¥ � kV¦ � ��¥& ¥ � ù 2c ¦ � �w¥¥ & Þ Õ ùS¥ � |�¦ � ¥ �& Þ ¥dùS¥ � �w¥
�²¦ � ¤ Ê / ù 4 ¥ � ¦ � �¥ � �w¥ �V¦ � �w¥¤ Ï ¥�ù ¥ � ¦ � �`~¦ � � ¥ � Ô Þ ��¥ é�¦ � ��¥¤ Ê Ô ¥ � ¦ & Ê ù ¥ �
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� ¦ � �w¥¤ Ê ùS¥ � ¦ & Ê Ô ¥ � t ¦ � �w¥¥ � & ¥ � ù Ïa!¦ � 2 ¥ Í¤ Ï ¥ � Ô 4 ¦ � � ��¥ �V¦ � ¤ � Ê Ô ¥ � Ô Þ ¥�¦"�w¥m²¦ � ã .& ã . Ô Ê ��¥ \Â¦ � ¥ Ô Ê& ¥ � ù Ê �w¥
�_¦ � ��¥¥ � & ¥ � Ô ÏÉ03iË ¡ v�[{�_k_mh\_^�`uadce`u^�[{adce��j�c
mhaÛqc�j�mµk_m¢k_c�v�s�z�v�j�`uj�s_`��n{�[{m¨v�`uao\�tbcev�¸µv�ce�ws_`uk_m¨k_mhaÖqc�j�mÜk_m¢k_c�v�s�z�v�j�` ³j�s_`x�n{�[{m}j�^�`b�wmw�_mwaÛqc�j�^�`bnp[�¸µnp[{tbnes_tucl[{vÒv�ce�ws_`u�²j�c�v
`b��j�ce�{^�[{`bveº

ì ¦ � âOãpä ¤A¥�¦¤ Þ Õ ù Ú�áiâ � ¤A¥�¦�¦ � � �w¥ ï ¦ � �w¥¥6¤�¤ � ä ¤¼¥§¦�¦ � ù Ï ¦ �� Ú ¦ � Ú�á{â ¤A¥§¦� Ï Ô â ã ä � ¤¼¥§¦ ��¥É04iË%ó mwao\�tbc�jg[{�_k_m)�µs�[{k�^�[{k_mwv
c¢s_v�[{�_k_m�v�s�z�v�j�`uj�s_`��n{�[{moj�^�`b�wmw�_mwaÛqc�j�^�`bne[�¸_np[{tbnes_tuch[{v
v�ce�ws_`b��j�cev�`u�µ³j�ce�{^�[{`bveº
[�¦ � �w¥& ù ç Ô 3 ¥dù Ï ¥ � zÂ¦ � ¥& Ê ùS¥ Ô ç ¥ � ��¥
n ¦ � Þ ¥¤A¥ � Ô ç ¥ Ô Ï ¦ � �w¥ kV¦ � �w¥& ¥ � Ô ç ¥ Ô Õc ¦ � �w¥& ¥ � ùS¥�ù Ê |�¦ � Õ ¥ Ô ç& Ï ¥ � Ô ç ¥ Ô Ê ��¥
�²¦ � ��¥& Ï ¥�ù ¥ � ù ç �V¦ � Ê ù Þ ¥& Þ ¥dù ¥ � Ô ç �w¥
`~¦ � ¥& ¥ � ù ç ¥ Ô Ï �w¥ é�¦ � ¥ Ô Þ& ¥ � Ô / ¥ Ô ç Ï �w¥

ÉfÊ ð Ë�ó [{tbn�s_tbc�[{v
v�ce�ws_`u�²j�cev
`u�²j�c��{^g[{`bve¸�s_v�[{�_k_mo| ^g[��n{�mwcev"\V[i^�ne` [{`uveº
[�¦ � �w¥¥ Í Ô 3 zÂ¦ � Ï �w¥¥ Î ù Ên ¦ � ¥ 
 Ô Ï ¥ Í¤A¥ � Ô Þ ¦ Í �w¥ kV¦ � ¥ Í Ô ç ¥¤¼¥ � Ô Ê ¦ � ��¥
c ¦ � �w¥¥ Î Ô ¥ � |�¦ � ¥ Í Ô ¥�ù Ê¤A¥ � Ô Ê ¦ � ��¥
�²¦ � ¥�Î Ô 3 ¥ Í ùS¥ � Ô Þ ¥ Ô Ê¤A¥ � Ô ¥�¦e¤A¥ Í Ô Ê ¦ �w¥ �V¦ � �w¥¥ Í ¤A¥ � Ô Ê ¦`~¦ � ¥ Ô Ê¤A¥ � Ô Ï ¥ Ô Õ ¦ � ��¥ é�¦ � ¥�Í Ô ¥ Ô Ê¥I¤ Ê Ô ¥ � ¦ �w¥
� ¦ � ¥ Í Ô Ê¤A¥ � ù Ï ¥ Ô Õ ¦ � ��¥ t ¦ � ��¥¤A¥ Ô Ê ¦�¤A¥ � Ô ¥ Ô Ê ¦ �a!¦ � ��¥¥ � Ô ¥�� �V¦ � ç ¥ Ô Ê¥ � ù ¥ Ô Ê �w¥
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m²¦ � �w¥¥ Î ù ç ¥ Í Ô ç ¥ � ùS¥ \Â¦ � ¥¥ Î ù Ê �w¥
�_¦ � Õ ¥ Í ù ç ¥ � Ô Þ ¥�ù Ê¥ Î Ô 4 ¥ � ��¥ ^g¦ � ¥ 
 Ô Ï ¥ Í Ô ç ¥ � ùS¥ Ô Þ¥ 
 Ô Ï ¥ Í Ô Ï ¥ �w¥
vg¦ � Þ ¥ Ô Þ¥I¤A¥ � Ô Þ ¥ Ô Þ ¦ � �w¥ jg¦ � �w¥¥ Í Ô ç ¥ � Ô 2 ¥ Ô ÕsV¦ � ¥ � ù ç ¥ Ô Þ¥ Í Ô / ¥ � Ô Õ ¥ ��¥ �_¦ � ç ¥�Í Ô ¥ � Ô ¥!ù Ê¥ Î ù Ê ��¥

ÉfÊwÊeË�ó [{tbn�s_tbc�[{v
v�ce�ws_`u�²j�cev
`u�²j�c��{^g[{`bveº
[�¦ � Ú�á{â ¤A¥§¦ � ä ¤ â ã ä ¤¼¥§¦�¦ ��¥ zÂ¦ � ¥ Õ . ��¥n ¦ � ¥ 
 Ú�á{â ¤A¥ Í ¦���¥ kV¦ � !#��¤A¥�¦ âOã Ú Í ¤A¥�¦"��¥c ¦ � Ú�á{â ¤ ç ¥�¦ Ú�áiâ ¤ Ï ¥�¦ �w¥ |�¦ � ¥

� ¤A¥ � Ô Ï ¦ 
 �w¥
�²¦ � ��¥& ¥ � Ô Ï ¥ Ô 3 �V¦ � ã � � 4 ù ã � � � !
`~¦ � ¥ � Ô Þ ¥¥ Í Ô ç ¥ � Ô Ï �w¥ é�¦ � ¥�ù ç¤¼¥ � Ô Þ ¥ Ô Ï ¦ � ��¥
� ¦ � ¥ÂÎ Ô Ê¥]¤¼¥ � Ô Ê ¦ ��¥ t ¦ � â ã ä ¤¼¥§¦ Ú�áiâ � ¤A¥§¦Õ"Ô Ú�á{â � ¤A¥�¦ �w¥
a!¦ � ¥ �¤A¥ Ô Ê ¦ Í �w¥ �V¦ � ��¥Ï ¥ � Ô ÊOÞ ¥dù 2
m²¦ � Þ ¥ Ô ç¥ Í Ô ç ¥ ��¥ \Â¦ � ç ¥ � ù Ï ¥ ÔÖÕ¤¼¥�ù Ê ¦�¤A¥ � Ô Ê ¦ �w¥
�_¦ � ¥ Í

�& ¥ � Ô Ê �w¥ ^g¦ � & ¥¥ Ô Ê �w¥
vg¦ � �w¥¤A¥ � Ô 4 ¦ & ¥ � Ô Ï jg¦ � �w¥¤A¥�ù Ê ¦ & ¥ � Ô Þ ¥�ù ÞsV¦ � ��¥Ê Ô Þ â ã ä ¤¼¥§¦ Ú�áiâ ¤¼¥§¦ Ô â ãpä � ¤A¥�¦ �_¦ � Þ Ú�áiâ � ¤ ¥ Þ ¦¥ Ô â ãpä ¤A¥§¦ �w¥
��¦ � Ê ù !#� � ¤A¥§¦â ã Ú � ¤A¥�¦ Ô !#��¤¼¥§¦ �w¥ ò�¦ � �w¥¤A¥ Ô ç ¦ & ¥�ù Ê �w¥

ÉfÊOÞàË�ó [{tbn�s_tbc�[{v
v�ce�ws_`u�²j�cev
`u�²j�c��{^g[{`bveº
[�¦ � ��¥âOãpä ¤A¥�¦%ù Ú�áiâ ¤¼¥§¦ zÂ¦ � �w¥â ãpä ¤A¥�¦ Ô Ú�á{â ¤A¥�¦n ¦ � �w¥ç Ô Ú�á{â ¤A¥�¦ kV¦ � Ú�áiâ ¤¼¥§¦��w¥â ãpä ¤A¥�¦%ù Ú�á{â ¤A¥�¦
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ÉfÊ çiË $�c�^�`f� �µs_c{¸Os�j�`utb`bÀe[{�_k_m
c�ò�ceao\�tbmwv�¸Ov�c]qc���c�^�k�[{k_ce`f^�m
mws�|¼[{tbv�m��µs_c�v�c �G½��d¤A¥�¦
qc�s_a�\�mwtu`b� !mwad`umk_cl�{^�[{s ä ¸�ce��jp�[{m_º � �d¤A¥§¦ ã . ��¥Á½ �

�
��� �

¤xù Ê ¦ � � � � � ¤A¥�¦ ã . �ÉfÊ Ï Ë �±a j�mÜk_mwvMmwv!\�mw��j�mwv!k_c�s_a�[ nes�^��i[ � ½ °6¤A¥§¦}j�cea}³­v�c �Üs_c � »è» ½ Ú�áiâ ¤ Þ ¥�¦Òù â ã ä ¤¼¥§¦��� z_j�ce�_��[o[¨c	�Üs�[��n{�[{m¨k�[]nes�^��{[�¸�v�c�cev�j�[¨\V[{v�v�[¨\�cetbm¨\�mw��j�mÆ¤ ð îpÊ ¦�c�[¨^�c�jg[¢jg[{�_�wce��j�c��_cev�v�c�\�mw��j�mqc�\�c�^�\�ce�_k_`bn�s_t [i^�([¨^�c�jg[ �hù ¥Á½ ð �ÉfÊ Õ Ë �±a;[{tb�ws_�_v�cevxj�s_k_mwve¸Ü[�k_ce�{^�[{k�[��n{�[{ml[{ahz�`uce�²j�[{tµ\_^�mµk_s_À�`bk�[�\�m{^�k_c�j�^�`fj�mwv6jVqmiò_`unemwv¢qc	admµk_cetb[{k�[\�c�t [}c �µs�[��n{�[{m}k_c���[{tbk�[{�_ciº
���� ! ½ ì âï ÔÖÚ�â�Ô â � îmw�_k_c ìÂîVïOî Ú - ð ¸��S½��Ò¤ !�¦¨qc#[¨n�mw�_nece��j�^g[��n{�[{m¨k_m¨v�s�z�v�j�^�[ij�mÁ¤%[¢v�s�z�v�j ![{�_n�` [¨k_m¨^�cevpqr k_s_m¨��[ �µs�[{t[{v	zV[{n�jµqc�^�`b[{v#[{�wcea�¦�� &�c�j�c�^�ao`b�_c�� ½	�Ò¤ !�¦��zÂ¦�
�s�[{t�qcl[¨\_^�m{zV[iz�`btu`bk�[{k_c�k_mwv
ne`f^�nes_`uj�mwvÒnemw��j�`u�Üs�[i^�c�aÑ|~s_�_ne`umw��[{�_k_m![i\Òqmwv / ðwð �_m{^g[{v �
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X
Y[Z�\�Y^][_a`%bc \edgfihkjilm\�n�hpogdgq[jrneY[sthuZ!_vlghxw]zy_zhkogY^j{l|\eY[}zne_zfxogY�~�lgj{o�_���][d���_�hznej{}uY[s8��huj�_v��hznes�_zfij{q�_�w]ay_zhs�_a\eY�s�b_a\ej{][_Ro�_�j{o�bY[j{_�ogh�]�b_zfi][dgf{h�ogYUb_aneY�_zZ�ogY�neY[}uj�yhuY[Z�`�f�_zl�_zZvogY[f{jistji\e_zo�_zZ�`�Y[fihuZv}zn�b_a~�][huZ�ogY
��dgl5w]zyhuY[Z����"��Z�Y�n��|Y[sthuZ �pdgY�Z�husOY[lm\�Y'�uZe_a��Y�sthuZ���]�_zfi][dgf�_an��!Y[��Y�\�ji�a_zstY[l|\eYz�!_�b_aneY�_�ogY�neY[}uj�yhuY[Z
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Z¢`�hulm\ehuZ¢ogY!j{l|\eY�neZ�Ypw]zy_zhîZ[y_zhOÌ½²��u¨ �|Î
YOÌ5�u¨ �|Î��
j{j�Î�X
hz\eY[sthuZ��pdgY^Í ê ²�Í � �ÈÍ ê ² ��Z�Y^Í � ¬r²��u¨ �[° .gd�\�j{f{jiq�_zlgoght_�Z�j{sOY�\�nej{_�o�_vneY[}ujÆy_zhg«

� Ë � Üë Ü Ì½²!Í � 1 �LÎ��uÍ Ë � � ÜÛ Ì½²�Í � 1 �LÎ��|Í�Ë �
� � Ý ­�Ý

¬�,a°�¡!_zfi][dgf{Y!_�b_aneY�_�o�_�n�Y[}ujÆy_zh�f{jistji\e_zo�_Â`�Y[fihuZ�}zn�b_a~�][huZ¢o�_zZ¢Z�Y[}udgj{l|\eY[Z¢][d�n��a_zZ[«�Ê ê ËÐ­�Í �|­�Ê�ËFÍ ê �
Ê ê Ë�²Â­�Í�Y�­�Ê�Ë�²�Í ê Z�Yî­ � ���
' Z!][d�n��a_zZ�Z[y_zh�`�_an�b_a��huf{_zZ[�
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�5Y[f{_kZ�jistY�\�nej{_�o�_�neY[}uj�y_zhg��`�h¶ogY[sthuZ�]�_zf{]�dgf�_an�_Èb_aneY�_�o�_�neY�}ujÆy_zh�Z�ji\ed�_zo�_�lghk`gnejistY[jrnehv�pd�_zo�n�_zl|\eY
Y^s�dgfr\eji`�fij{]�_an!h�neY[Z�dgfr\�_zoghO`�hzn2�g�
j�Î!�"��Z�Y�n��|Y[sOhuZ!`gnejistY[jrnehO�¶dgY�Ê ê ËÐ­�Í�lxy_zh bY���dgl5w]zy_zhOogY�Í �
j{j�Î�¡!_zfi][dgf{Y[sOhuZ�_�j{l|\eY�neZ�Ypw]zy_zhto�_zZ!][d�n��a_zZ[��n�Y[Z�hufi�|Y�lgoghthOZ�jiZ�\eY[st_�« 	 Ê ê ËÐ­�Í

Í ê ËÐ­�Ê �
 �l|\�y_zhg��Í � Ë1­ ê Ê ê .Âfihu}uhíÍ � ²F­ � ÍµË ����][d���_zZtn�_gbc q�Y[Z[«RÍÑË �TYRÍÑË ­ Z[y_zh�huZtfij{stjr\eY[ZvogY
j{l|\eY[}zne_�w]zy_zhg�
j{jij�Î ' neY[}uj�y_zhvlghv`gn�j{stY[jrnehv�pd�_zo�n�_zl|\eYz�g]�d���_Ãb_aneY[_��¶dgY�neY[sthuZ£][_zf{][dgf{_an bY
fij{stjr\�_zo�_îZ�d�`�Y�nej{hzn�stY[l|\eY
`�Y�f�_k��dgl5w]ay_zhtÊ�Ë � ­�Í�Y�j{lg��Y�nejihznestY[l|\eY�`�hznÂÊ�ËÐ­�Í ê ��fihu}uhg«

� Ë � � �Û � � ­�Ít² Í ê­ 
 �uÍJË � � � Í � ­åÍ � � ² Í �­� 

���� �
Û Ë

��­ ê� � Ý ­©Ý

¬ 3 ° ¡�_zf{]�dgf{Yî_Ãb_aneY�_�o�_�neY[}uj�y_zhOfij{stjr\�_zo�_î`�Y[f{_zZÂ][d�n��z_zZ[«åÊ�Ë ��� �¶Ì@Í�Î£Y�Ê�Ë �!² � Í
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j�Î�¡�_zf{][dgfiY[sthuZ�_zZ¢j{l|\eY�neZ�Y�w]zyhuY[Zåo�_zZå][d�n��z_zZ[«�� Ê Ë � ���mÌ@Í�Î
Ê Ë �!² � Í



Ý ¥ Y!Í Ë����mY�lm\�y_zh�Ê�Ë �u�|Z�Y!ÍJË 
 � �

Y[l|\�y_zhOÊkË���Y�Z�Y^ÍJË 
��gY[lm\[y_zhOÊkË�² � .�fihu}uhg��\eY[sthuZ�huZÂ`�hulm\�huZîÌ ��¨ �LÎ�Y � 
 � ¨ � 
 YtÌ 
�¨�² �LÎ��
j{j�Î �5Y�f�_ÂZ�j{stY�\�nej�_�o�_ÂneY[}uj�y_zhg��`�hpogY[sthuZ%]�_zfi][dgf�_an�_'b_aneY�_Âo�_!neY[}uj�y_zh�Z�jr\ed�_zo�_�lgh�`gn�j{stY[jrneh!�pd�_zo�n�_zl|\eY
Y^s�dgfr\eji`�fij{]�_an!h�neY[Z�dgfr\�_zoghO`�h � �

� Ì@ÇîÎ5Ë � � � �Û
� � ���mÌ@ÍxÎ$² � 1 � Í


 
 �|ÍÏË � � � � æ Ì@Í�Î 1 Í�Ì Í�² 
 Î
 

������ ��ê
Û

Ë � � �!² 
 � 
 � Ý ­©Ý
C�� � ��
 � W ?V AW P 3 � �ìP 
�N W MtN � �
��dgji\�_zZÂ�|Y[q[Y[Z
huZ�`gn�hz��f{Y[s�_zZÂ~�]�_zs§s�_zjiZ�Z�jisO`�f{Y�Z"ogYîneY[Z�hufr�|Y�n
Z�Y�j{l|\eY[}zn�_zsthuZÂY[s§neY�f�_�w]zy_zh�_tÊJY
lxy_zhîY[s�neY[f{_�w]zy_zh�_�Í � �5hpogY[sOhuZåneY�`�Y�\ejrn�h�`gneh¶][Y[Z�Z�h�ogY�`�_an�\ej½w]zy_zhîlmdgs j{l|\eY�n��z_zfihî�pdgY�~�][_�lgh�Y[j !�h
oghuZ�Ê�Y�_khz�g\eY�l5w]zy_zhOo�_zZÂZ�hus�_zZ!ogY �Âj{Y[s�_zlglx�
¥ Y���_ Ç=_�neY[}uj�y_zh�`�f�_zl�_�f{jistji\e_zo�_í`�Y[f{_�ogjineY[jr\�_�`�Y[f{_���dgl5w]zy_zhìÍ#Ë��8Ì�Ê�Î��£`�Y[f{_�Y[Z��pdgY�neo�_ `�hzn
ÍJË	� Ì�ÊgÎ�Y�`�Y[f{_zZÂneY�\�_zZÂÊ�Ë ��Y^Ê�Ë ���

c

M(y)N(y)
d

X�y_zhìbY^ogj{� bc ][j{fx`gnehÉ�a_an"�pdgY^Z�Y�_zZÂ��dgl5w]zyhuY�Z��8Ì�Ê�Î�Y
� Ì�Ê�Î£Z�y_zhO][hul|\Ébc lmd�_zZ"Y[s ¬ ��¨ �u° �gY[l|\�y_zhg«
� Ë ���

�

� �8Ì�Ê�Î ²
� Ì�ÊgÎ � �|Ê�Ý
�5hzn�j{Z�Z�hg��`�_an�_tneY[Z�hufi�|Y�n�huZ"`gnehz��fiY[s�_zZ"ogY b_aneY[_ÈbY�Z�Y[sO`gneY�jilgogj{]�_zogh � _zq[Y�n�h ogY[Z�Y[lgághRo�_tneY[}uj�y_zh
][hzn�n�Y[Z�`�hulgogY�lm\eYa�
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¬ �[° ¡�_zf{]�dgf{Yî_Ãb_aneY�_�f{j{sOji\�_zo�_î`�Y�f�_zZ!][d�n��a_zZ�Ê ê Ë � Í�Y�Ê�ËFÍ�² �g�
j�Î ' Z!j{l|\eY�neZ�Ypw]zyhuY[Z"o�_zZ!][d�n��a_zZ�Z[y_zh'Ì � ¨�² � Î�YOÌ � ¨ �mÎ��
j{j�Î ¥ Y���_zs ÍJË	�ÀÌ�ÊgÎ5ËUÊ%1 �kY^ÍJË	� Ì�Ê�Î5Ë Ê ê� �
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 �l|\�y_zhg«

� Ë � �
ë�ê Ì�Ê 1 �^² Ê ê� Î��mÊ�Ë � Ê ê� 1 �åÊî² Ê �, �

���� �
ë�ê Ë � � � Ý ­gÝ

¥ dg}uY�nejisthuZ�_zhJ_zf{dglgh � _zq[Y�n�Y[Z�\eY�`gnehz��fiY[s�_�j{l|\eY[}zne_zlgoghRY[s neY�f�_�w]zy_zhÏ_�Í$��`�_an�_ �uZ�Y[l|\ejrne�R_zZ
ogjr~,%
][dgfio�_zogY[Z[�
¬ � ° ¡�_zf{]�dgf{Yî_Ãb_aneY�_�f{j{sOji\�_zo�_î`�Y�f�_zZ!][d�n��a_zZ � Ê ê ËFÍ 1 �OY�Ê ê ËUÍ$�
j�Î ' Z!j{l|\eY�neZ�Ypw]zyhuY[Z"o�_zZ!][d�n��a_zZ�Z[y_zh'Ì �g¨ � Î�Y�Ì �g¨�² � Î��
j{j�Î ¥ Y���_zs ÍJË	�ÀÌ�ÊgÎ5ËUÊ ê Y�ÍJË	� Ì�ÊgÎ�Ë � Ê ê ² �g�
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 �l|\�y_zhg�g`�Y�f�_kZ�j{stY�\�nej�_�«

� Ë � êëxê Ì ��²�Ê ê Î��mÊ�Ë � � êÛ Ì �^²�Ê ê Î��|Ê�Ë � �� � Ý ­�Ý
7�� � � � � P �GD ��� ��
 �5P �
¬ �[°¶¡�_zf{]�dgf{Yå_'b_aneY�_!o�_ÂneY[}uj�y_zhÂfij{stjr\�_zo�_�`�Y[fihuZ }zn�b_a~�][huZ$ogYåÊ�Ë � � æ Ì@Í�Î�Y�Ê�Ë � � æ Ì � Í�Î�� � � Í � 
¢�

3

-1

1

3

-1

1

��Y�Z�hufi�|Y[lgogh � � æ Ì@Í�Î�Ë � � æ Ì � Í�Î¢Ë � � � æ Ì ÍxÎ���� �¶Ì ÍxÎ¢`�_ane_vÍ � ¬���¨ 
x° �¶\�Y[sthuZ£�pdgY�ÍÏË����pÍJË 
 � YÍJË 
�� ' j{l|\eY�n�Z�Y�w]zy_zhto�_zZÂ][d�n��a_zZ�h¶][hzn�neY^Y[s1Ì ��¨ �|Î���Ì 
 � ¨
� �� Î£YOÌ 
�¨ �|Î�� 
�ji��jio�_zsthuZ!_�neY�}ujÆy_zhOY�sogd�_zZ[«

ÇvÜ Ë�Ù¶Ì Í$¨eÊ�Î # � � Í � 
 � ¨ � � æ Ì ÍxÎ � Ê � � � æ Ì � Í�Î±ß|¨
Ç�ê Ë�Ù¶Ì Í$¨eÊ�Î # 
 � � Í � 
�¨ � � æ Ì � Í�Î � Ê � � � æ Ì@Í�Î±ß|Ý

 �l|\�y_zhg� � Ë � � �Û � � � æ Ì � Í�Î$² � � æ Ì@Í�Î � �|Í 1 �
�
� �
� � � æ Ì@Í�Î$² � � æ Ì � ÍxÎ � �uÍÏË �� � Ý ­��

¬ � ° ¡�_zf{]�dgf{Yî_Ãb_aneY�_�o�_�neY[}uj�y_zhOfij{stjr\�_zo�_î`�Y[fihO}zn�b_a~�][hko�_zZ�][d�n��z_zZ[«åÊ�ËFÍ ê ²TÍ � Y�Ê�ËFÍ�²TÍ � �

1

0.5

1

0.5
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�Y�\eY�n�stj{lgY[sOhuZ!hkj{l|\eY�n��a_zf{hkogY�jilm\eY�}zn�_�w]zy_zhg�gneY[Z�hufr�|Y[lgoghOhkZ�j{Z½\eY[s�_�«

	 Ê�ËFÍ ê ²TÍ �Ê�ËFÍ�²TÍ � Ý
�%hu}uhg��Í Ë��kY�Í Ë � .gY�lm\�y_zhg��hkj{l|\eY�n��a_zf{hkogY�j{l|\eY[}zne_�w]zy_zhìbYt¬���¨ �[° �

� Ë � ÜÛ � Í�²�Í � ² � Í ê ²�Í � � � �|ÍJË � ÜÛ � Í�²�Í ê � �|ÍÏË � Í ê� ² Í �� �
���� Ü
Û Ë

�, � Ý ­�Ý
¬ � ° ¡�_zf{]�dgf{Yî_Ãb_aneY�_�][husvdgsÄ_vÍ ê 1ÃÊ ê � ��Í�Y^Í ê 1 Ê ê � �g�

�Y�\eY�n�stj{l�_zsthuZ�hkj{l|\eY�n��a_zf{h�ogY�jilm\eY�}zn�_�w]zy_zhg�gneY[Z�hufr�|Y[lgoghthkZ�j{Z�\�Y[s�_�«

	 Í ê 1 Ê ê Ë �
Í ê 1 Ê ê Ë �zÍ Ý

 �l|\�y_zh�ÍÈË ��Y�Ê�Ë � � � � ' Y[�pd�_�w]ay_zh�Í ê 1UÊ ê Ë �zÍÈ][hzn�n�Y[Z�`�hulgogYÏ_�dgs=]zbc ne][dgfih�ogYtne_zj{h �][Y[l|\�n�_zoghOY[s=Ì � ¨ �|Î�.�ogY�� _a\�hg�g][husO`�f{Y�\�_zlgoghOhuZ!�pd�_zo�n�_zoghuZÂhz�g\eY[sthuZ�«�Ì Í�² � Î ê 1ÃÊ ê Ë �g�
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2

�5Y[f{_kZ�jistY�\�nej{_�o�_vneY[}uj�y_zhg�g]�_zf{][dgf{_zsthuZ!Z�hustY[l|\eY�_Èb_aneY�_�o�_�neY�}ujÆy_zhg«
Ù¶Ì@Í ¨eÊgÎ�# � � Ê � � � ¨ � � Í � � ��²�Í ê ß

lghv`gnej{stY�jinehv�pd�_zo�ne_zlm\eYOÌ�Y[sÀ�|Y�neogYÉÎ�Y�s�dgfr\eji`�fij{]�_zsOhuZ�h�n�Y[Z�dgfi\e_zogh�`�hznÂ�¶d�_a\�nehg� ��lm\�Y[}zn�_zlgoghOY�s
neY[f{_�w]zy_zht_�Ê�«

� Ë � � � �Û Ì � ��²�Ê ê ² �LÎ��|ÊvË � � Ê � � �^²�Ê ê ²�Ê �
����
� �
Û Ë � � 
� ² � � � 
 � Ý ­©Ý

¬��z°�¡�_zf{][dgfiY"_�b_an�Y�_�o�_�neY�}ujÆy_zh�fij{stjr\�_zo�_
`�Y[fihuZ�}zn�b_a~�][huZåo�_zZ�][d�n��z_zZ[«5ÍJË � Ê£² Ê ê YÂÊ�² Í^² � Ë ���
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�Y�\eY�n�stj{lgY[sOhuZ!hkj{l|\eY�n��a_zf{hkogY�jilm\eY�}zn�_�w]zy_zhg�gneY[Z�hufr�|Y[lgoghOhkZ�j{Z½\eY[s�_�«

	 Í�² � Ê 1ÃÊ ê Ë �
Ê�²�Í�² � Ë ��Ý

 �l|\�y_zhg��Ê�Ë�²���Y�Ê�Ë � � ' jilm\�Y�neZ�Y�w]ay_zhto�_zZÂ]�d�n��z_zZÂhp][hzn�neY�Y[s Ì½² � ¨�²��LÎ�YOÌ ��¨ � Î��
� Ë � êë Ü Ì�Êî²�Ê ê 1 � Î��|ÊvË � Ê ê� ² Ê �� 1 � Ê �

���� ê
ë Ü Ë / � � Ý ­�Ý

-3 -2 -1 1

-1

1

2
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1
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¬ ��°©¡�_zf{]�dgf{YÂ_�b_aneY�_^o�_^neY�}ujÆy_zh�fij{stjr\�_zo�_"`�Y[fihuZå}zn�b_a~�][huZåo�_zZåZ�Y[}udgjilm\eY�Z�][d�n��a_zZ[«5Ê�Ë 3 Í ê ² ,5Í
²OÍ �Y^ÊOË ��Í �
ÊÏË 3 Í ê ² ,5ÍJ²�Í � Ë�Í�Ì �"²ìÍ�Î�Ì@Í ² ,|Î�.�_�][d�n��a_Ïjilm\eY�neZ�Y[]�\e_Ïh Y[j !gh oghuZ
Í�lghuZ
`�hul|\ehuZkÌ ��¨ �|Î��
Ì5�u¨ �|Î�YkÌ ,�¨ �|Î�� �5hzn!hud�\�n�hOf�_zoghv][hulgZ�j{ogY�n�_zsOhuZÂÊ�Ë 3 Í ê ² ,5ÍO²�Í � �gfihu}uhkÊ ��Ë � �¢Ík² ,�² � Í ê Y
Ê�� �©Ë � �£²�,5Í .�Y[l|\�y_zhg�phuZ�`�hulm\�huZ�]�nÉbc \ej{][huZ 3 1 � �� bY�`�hulm\eh�ogY�s�b_&!gjisth�fihp]�_zf�Y 3 ² � �� bY�`�hul|\eh
ogY�s'bc lgj{sOh�fihp]�_zf�����_an�_�hz�g\�Y�n
_zZ!j{l|\eY�neZ�Y�w]zyhuY[Z"o�_zZÂ][d�n��a_zZ[�gneY[Z�hufr�|Y[sthuZ!hOZ�jiZ�\eY[st_�«

	 Ê�Ë 3 Í ê ² ,5Ít²�Í �
Ê�Ë ��Í .

f{hu}uhg� 3 Í ê ² �-�5Í'²ÃÍ � ËÚ²!ÍvÌ@Í'² � Î�Ì@ÍJ² �uÎ^Ë �,.¢_zZî]�d�n��z_zZ�Z�Ytj{l|\eY�neZ�Y[]�\�_zs=lghuZ�`�hul|\ehuZîogY
_a��Z�][jiZ�Ze_zZ!ÍJË�����Í Ë � Y^ÍJË �p�
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' n�Y[}ujÆy_zhìbY�Z�d���ogji�pj{ogj{o�_�Y[s ogd�_zZÂneY[}uj�yhuY[Z!Ç�ÜÂY�Ç�êa��hulgogYz«

ÇvÜ�Ë�Ù¶Ì Í$¨eÊ�Î # � � Í � � ¨ 3 Í ê ² ,5Ít²�Í � � ��Í ß|¨
Ç�êÂË�Ù¶Ì Í$¨eÊ�Î # � � Í � �p¨ ��Í � 3 Í ê ² ,�ÍO²�Í � ß|Ý

�%hu}uhg«

� Ë � êÛ Ì5�-�5Ít² 3 Í ê 1 Í � Î��uÍ 1 � ê
 Ì 3 Í ê ² �-�5Ít²íÍ � Î��uÍ
Ë ��Í ê ² 3 Í �� 1 Í ��

���� ê
Û 1U² ��Í ê 1 3 Í �� ² Í

��
���� 

ê

Ë �-,� 1 , �� Ë � � �� � � Ý ­©Ý

¬�,a°$¡�_zf{][dgfiYî_ b_an�Y�_Oo�_OneY[}uj�y_zhOfij{stjr\�_zo�_v`�Y[f{huZ�}zn�b_a~�][huZ�o�_zZ�Z�Y[}udgj{l|\eY[Z�][d�n��a_zZ[«£ÊkËÑÍ ê ² ��Í 1 �
Y^ÊOË �-��²TÍ ê �
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' Z!][d�n��a_zZ�Z�Y�j{l|\eY�neZ�Y�]�\�_zs lghuZÂ`�hul|\ehuZ!ogYî_a��Z�]�j{Z�Ze_zZ!ÍJË�² ��Y^ÍJË � .�Y[l|\�y_zhg«

� Ë � �
ë Ü Ì5�-�
²�Í ê ²TÍ ê 1 �zÍ�² �mÎ��|Í Ë � �

ë$Ü Ì ,21 ��Ít² � Í ê Î��uÍÏË , �� � Ý ­©Ý
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¡�_zf{][dgfiY�_Ãb_aneY�_ko�_zZ!neY[}uj�yhuY[ZÂfij{stjr\�_zo�_zZ£`�Y[f{_zZÂZ�Y[}udgj{l|\eY[Z"]�d�n��z_zZ�«
¬ �[°�ÊkËFÍ ê ¨�Ê�Ë � Í 1 �� ¬ � °�Ê�Ë�²�Í ê ² �g¨�Ê�Ë�² �
¬ � °�ÊkË �
²TÍ ê ¨�Ê�ËFÍ 1 � ¬��z°xÍJËUÊ ê ¨�Ê�ËFÍ 1 � ¨gÊ�Ë#² � ¨�Ê�Ë �
¬ ��°�Ê � ËFÍ ¨�Ê�ËFÍ ¬�,a°�Ê�Ë�²�Í ê ² �u¨�Ê�Ë�² � Ít² �
¬ 3 °xÍJËUÊ ê 1 �u¨�Ê 1 ÍJË 3 ¬ � °�Ê�Ë �^²�Í ê ¨�Ê�ËUÍ ê ² � �
¬ / °�ÊkËFÍ � ¨�Ê�Ë �� Í ¬ �-�a°�Ê�ËFÍ ê ¨�Ê�ËFÍ �
¬ � �[°xÍJËUÊ ê ² � ¨gÍÏË�,�²�Ê ê ¬ � � °�Ê�ËFÍ ( Í ( ¨gÊ�ËFÍ �
¬ � � °�Ê�ËFÍ 1 �g¨�Ê�Ë Í ê� ¬ � �z°�Ê ê ²�Ê�ËFÍ ¨�Êî²�Ê ê ËFÍ
¬ ����°�Ê�Ë � � æ Ì@ÍxÎ±¨�Ê�Ë � ���mÌ@Í�Î�¨�ÍJË���¨gÍÏË 
 �
¬ �-,a°�Ê�Ë � ���mÌ@ÍxÎ±¨�Ê�Ë �!² ��� �¶Ì ÍxÎ�¨�ÍJË���¨gÍÏË 
 �
¬ � 3 °�Ê�ËFÍ ê 1 �u¨�Ê�ËFÍ 1 � ¬ � � °�Ê�ËFÍ ê ²íÍ$¨�Ê�Ë � � æ Ì 
^Í�Î�¨gÍÏË�²��u¨�ÍÏË �
¬ � / °�Ê�ËFÍ ê ¨�Ê�Ë�²!Í 1 � ¬ � �a°�Ê�Ë ( Í ( ¨gÊ�Ë Ì@Í 1 �LÎ ê ² 3 ¨gÍÏË�² �
¬ � �[°�Ê�Ë � æ Ì	( Í ( Î±¨ ( Ê (ÉË � ¬ � � °�Ê�Ë � ��� ��Ì@Í�Î�¨�Ê�Ë � � æ �xÌ@Í�Î�¨gÍÏË � �
¬ � � °�Ê�Ë � æ Ì@Í�Î�¨�ÍJË �u¨�Ê�Ë � ¬ � �z°�Ê�ËFÍ � ² � Í ê ¨�Ê�Ë � Í ê
¬ � ��°�Ê�Ë � ���mÌ@ÍxÎ±¨�Ê�Ë � ��� ê Ì@Í�Î�¨ � � Í � 
 ¬ � ,a°�Ê�Ë
� � ¨gÊkË
� ê � ë Ü ¨gÍÏË��
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¬ � 3 ° � Ê�Ì5� 1ÃÊ ê Î � ²íÍJË���¨�Ê�Ë���¨�Ê�Ë � ¬ � � °�Ê�Ë �
Í ê ¨gÊkËFÍ$¨gÊkË � Í ¨�Í�� �

¬ � / °�Ê�ËFÍ�Ì Í�² � Î�¨�Ê�ËFÍ�Ì � ²�Í�Î ¬ � �a°�Ê�Ë � �Â²íÍ��1 Í ¨gÍJË���¨�ÍJË �u¨�Ê�Ë��
¬ � �[°�Ê�Ë � � æ Ì � Í�Î� ¨�Ê�Ë � � æ Ì � Í�Î� 1�� � æ Ì � ÍxÎ�¨ � � Í � 


¬ � � °�Ê�Ì Í ê 1 �mÎ¢Ë ��Ì � ²�ÍxÎUY�huZÂY[j !ghuZ!][hphzn�ogY[l�_zoghuZ
¬ � � °�Ê�Ë �Â²�Í ê

��1 Í ê Y�hOY[j !gh�oghuZÂÍ ¬ � �z°xÍ�² � �uÊ ê ²�Ê � Ë��8Y�hkY[j !�hOoghuZ�Ê
¬ � ��°�Ê�Ë �

Ì � Í 1 �LÎ ê ¨gÍÏË �u¨�ÍJË � ¬ � ,a°�Ê�Ë �
� � Í 1 � ¨gÍJË���¨gÍÏË �

¬ � 3 °�Ê�Ë
� ë � ¨�Ê�ËFÍ 1 �u¨gÍÏË#²�� ¬ � � °�Ê�Ë
� ë � ¨�Ê�Ë � Í 1 �z¨gÍJË �
¬ � / °�Ê�Ë
� � ¨�Ê�Ë �-� � ¨�Ê�Ë
� ¬�� �a°�Ê�Ë�²�Í � 1 � Í ê 1 � Í$¨gÊ�Ë�² �5Í
¬����[°xÍ ê ÊOË � ¨ ��Í 1 � Êî² � � Ë�� ¬�� � °xÍÏËÐÊ�Ì@Êî² � Î ê ¨gÍÏË��
¬�� � °�Ê�ËFÍ � ² � Í ê ¨�Ê�ËFÍ ê ¬�� �z°xÍÏË ��²�Ê ê ¨�ÍJËUÊ ê ² �
¬�� ��°�Ê�ËFÍ � ë � ¨�Ê�Ë���¨gÍÏË���¨gÍJË �L¨'hulgogY���bY�_k_a��Z�][jiZ�Ze_Oogh�`�hul|\ehtogY^j{l���Y�!�y_zhto�_k][d�n��z_
¬�� ,a°�Ê�ËFÍ � ë � � ¨�Ê�Ë���¨�Í Ë ��¨�hulgogY��RbY^hk`�hulm\ehOogY�s�b_&!�j{sthvo�_�][d�n��a_
¬�� 3 °�Ê�Ë � æ Ì ÍxÎ

Í ¨�Ê�Ë���¨gÍJË ��¨'hulgogY���bY^hk`�hulm\�hOogY�s b_&!gj{sOh�o�_O][d�n��a_
¬�� � °xÍ ê ² � Ê 1 Ê ê Ë���¨gÍ ê 1ìÊ ê Ë � ¬�� / °xÍÏË � Ê�¨pÍ 1ÃÊ�Ë�� Y 3 Í 1 � Ê�Ë � �
¬ � �a°xÍ ê Ë �¢Ê�¨�ÊkË �

Í ê 1 �
��¹�»�Ó�¾À¼�� ×
¼��F¼ è£¹£»½Ó ÔÕ¢Ö¿¢¹

�Y�\eY�n�stj{lgY�ht�|hufidgstYîogh Z�bhuf{jiogh�ogY�neY��|huf{d5w]ay_zh�}uY�n�_zogh�`�Y[f{_tnehz\�_�w]zy_zhg�©Y[s§\ehznelgh ogh Y[j !gh�oghuZ"Í �
o�_�n�Y[}ujÆy_zhkf{j{sOji\�_zo�_î`�Y�f�_zZ!Z�Y[}udgj{l|\eY[Z�][d�n��a_zZ[«

¬ �[°�ÊkËFÍ 1 �u¨gÍJË���¨gÍÏË � ¨�Ê�Ë�� ¬ � °�Ê�ËFÍ ê 1 �u¨�ÍJË���¨�Ê�Ë���¨gÍÏË �
¬ � °�ÊkËFÍ ê ¨�Ê�ËFÍ � ¬��z°�Ê�Ë � ���mÌ@ÍxÎ±¨�Ê�Ë � � æ Ì@Í�Î�¨�ÍJË���¨gÍÏË 
 �
¬ ��°xÍ 1ÃÊ�Ë � ¨gÍJË���¨�Ê�Ë�� ¬�,a°�Ê�ËFÍ � ¨�Ê�Ë �u¨�Í Ë��
¬ 3 °xÍ
Ê�Ë �u¨gÍJË � ¨gÊ�Ë � ¬ � °xÍ ê ËUÊ � Y�Í � ËUÊ ê
¬ / °�ÊkË ��� �¶Ì � Í�Î�¨ � � Í � 
 ¬ �-�a°�Ê�ËFÍ � � ��Ê�Ë��kY^ÍÏË �
¬ � �[° ��\�nej �_zlg}udgf{h�ogY��åbY�n�\eji][Y[Z�Ì ��¨ �|Î���Ì ��¨ � Î�YtÌ �g¨ � Î
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�Y�\eY�n�stj{lgY�h��|huf{dgsOYîogh Z�bhuf{jioghÏogY�neY��|huf{d5w]zy_zh�}uY�ne_zoghÏ`�Y[f�_tnehz\�_�w]ay_zhg��Y[s \ehzn�lghÏogh Y[j !gh�oghuZ�Ê��
o�_�n�Y[}ujÆy_zhkf{j{sOji\�_zo�_î`�Y�f�_zZ!Z�Y[}udgj{l|\eY[Z�][d�n��a_zZ[«

¬ � � °�Ê�Ë � æ Ì@Í�Î�¨gÊ�Ë#² �u¨�Ê�Ë � ¨gÍÏË�� ¬ � � °�Ê�Ë �^²�Í ê ��lgh�`gnej{sOY[jinehk�pd�_zo�n�_zl|\eYz�
¬ � �z°xÍJË � 1�� � æ Ì�Ê�Î�¨pÍJË���¨�Ê�Ë � � 
� ¬ ����°�Ê ê Ë �zÍ �gÊ�Ë��kY�ÍJË �

�
¬ �-,a°�Ê�Ë �!² �

Í � ��ÍJË �u��Ê�Ë���Y�Ê�Ë ���
�-, ¬ � 3 ° / Í ê 1 �-,�Ê ê Ë � � �g�

¬ � � °�Ê�ËFÍ ê 1 �u¨gÍÏË���Y�ÍÏË � ¬ � / °�Ê ê ËFÍ ¨gÍÏË � Ê
�
¬ � �a°�Ê�Ë � Í ê 1 �u�gÍÏË��kY^ÍÏË � ¬ � �[°�Ê�Ë �� �^²�Í ê �gÍJË��kY�Í Ë �

�

�Y�\eY�n�stj{lgY
hî�|hufidgstY"oghvZ�bhuf{jiogh�ogY
neY��|huf{d5w]ay_zh�}uY�n�_zogh�`�Y[f{_înehz\�_�w]zy_zhg�¶Y[s \ehznelgh�_�neY�\�_�j{lgogj{][_zo�_��
o�_�n�Y[}ujÆy_zhkf{j{sOji\�_zo�_î`�Y�f�_zZ!Z�Y[}udgj{l|\eY[Z�][d�n��a_zZ[«

¬ � � ° � Í 1 Ê�Ë � Y^hOY�j !ghkoghuZÂÊ�.�_�neY�\e_�ÍÏË �Â¬ � � °�Ê�ËFÍ ê .�_�neY�\e_�ÍÏË �
¬ � �z°�Ê�Ë
� � ¨ � � Í � � .�_�n�Y�\�_kÊ�Ë � ¬ � ��°�Ê�ËFÍ � ¨�Ê�Ë � .�_�neY�\e_OÊ�Ë �
¬ � ,a°�Ê�Ë � Í%¨�Ê�Ë ��_vneY�\�_�Ê�Ë �
¬ � 3 °�Ê�Ë �^²�Í ê ��lgh�`gnej{stY�jineh��pd�_zo�n�_zl|\eY .�_vneY�\�_kÍ Ë �
¬ � � °�Ê�Ë � Í�²�Í ê .�_�neY�\e_kÊ�Ë�� ¬ � / °�Ê�Ë �^²�Í ê ��Ê�Ë � .�_vneY�\�_�Ê�Ë �
¬ � �a°�Ê�Ë � Í%��Ê�Ë��kY�ÍJË / .�_�neY�\e_�ÍÏË / �

��¹£¾ â ¸©ä�¾À¼$ç£ã�¹¤×�¼ � ¸ Õ ¹
¡�_zf{][dgfiY�huZÂ][husO`gnejistY[l|\ehuZ�ogY�_ane]�hto�_kZ�Y�}udgj{l|\eY[Z"][d�n��z_zZ[��Y[l|\�neY�huZÂ`�hulm\ehuZ!j{lgogji]�_zoghuZ[«
¬ �[°�ÊkË ��Ít² � .%Ì½² � ¨�² � � Î£YOÌ � ¨ � Î ¬ � °�� � Í
ÊvË ��Í � 1 � .%Ì5�u¨ 3� � Î�YOÌ � ¨ �-� /� � Î
¬ � °xÍ�² Ê �� ² ��¢Ê Ë��,. Ì 3� � ¨ �LÎ£YtÌ , 3� � ¨ � Î ¬��z°�Ê�Ë � æ Ì@Í�Î�.%Ì@Í ¨eÊgÎå\�_zf��pdgY � � � Í � � �
¬ ��°�ÊkË �, � Í � 1 �Í � .%Ì5�u¨ �� Î£YOÌ � ¨ � �� Î ¬�,a°xÍ �� 1 Ê �� Ë � ��
¬ 3 °�ÊkË �� Ì Í ê 1 � Î �� .$Ì Í$¨eÊ�Îå\�_zf��pdgY � � Í � �

¬ � °�ÊkË � �� � 	 ² ��� 	 ��oghk`�hul|\eh�Ì"�g¨ �|Î�_a\�bYtÌ / ¨ �
�� � 	 ² � � 	 Î

¬ / °�ÊkË�� �Û 	 � 	 ê 1 � � 	 �goghO`�hulm\�h�Ì ��¨ �|Î£_a\pbYOÌ � ¨�� êÛ 	 � 	 ê 1 � � 	 Î
¬ �-�a°�Ê�Ë � �

Ü � 	
� 1 	 ê ² ��� 	 �goghO`�hulm\eh'Ì5�u¨ �|Î£_a\pbYOÌ � ¨ �

�
Ü � 	

� 1 	 ê ² � � 	 Î
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¬ � �[°�Ê�Ë � Í � ��oghk`�hulm\�h�Ì ��¨ �|Î�_a\pbYOÌ5�u¨ �LÎ ¬ � � °�Ê�Ë �� Í ê ��oghk`�hulm\eh'Ì ��¨ �|Î£_a\pbYOÌ5�u¨ �LÎ
¬ � � °�Ê�Ë Í �� 1 ��zÍ ê ��ogY^ÍÏË �î_a\pbY�ÍÏË � ¬ � �z°�Ê�Ë �� Í � � ²

� Í� ��ogY^ÍÏË �î_a\pbY�ÍÏË �
¬ ����°�Ê�Ë � æ Ì � � æ Ì ÍxÎ�Î±�gogY^ÍJË 
 � _a\�bY^Í Ë 
 � ¬ �-,a°�Ê�Ë � æ Ì � �*�aÌ@Í�Î�Î���ogY^ÍJË��O_a\pbY�ÍJË 
 �
¬ � 3 °�Ê�Ë Ì5�!²�Í �� Î �� ��ogY�ÍÏË �� _a\pbY�Í Ë � ¬ � � °�Ê�Ë � æ Ì���� �¶Ì ÍxÎ�Î�ogY^ÍÏË��O_vÍJË 
 �
¬ � / °�Ê�Ë � � Í�ogY^ÍJË �î_�Í Ë � ¬ � �a°�Ê�ËÐ­�� � � � æ Ì � ë � Î£ogY�Í Ë��t_�ÍÏË �u��O¹ ��¿å¸©ä ãg¾À¹

¬ �[° 
åY�nejr~��pdgY��pdgYz« � æ Ì ÍxÎ5Ë � � ë Ü
Û

� �
� 1 � �

¬ � ° 
åY�nejr~��pdgY��pdgYz« � æ Ì ÍxÎ5Ë �"Ì@ÍxÎ 1 ÇOÌ@Í�Î��ghulgogY �"Ì@Í�Î¢Ë Ì Í�² �LÎ$² �� Ì@Í�² �LÎ ê 1 �� Ì@Ít² �LÎ � YÇOÌ@ÍxÎ�Ë � � ë Ü
Û

�
�

� 1 � � � �
¬ � ° ¥ Y^Í�� ��Y � � � � Í�² �u�gsOhuZ�\�neY^�pdgYz«¢ÇOÌ@ÍxÎ �

�� Ì@Ít² �LÎ � ��Ì�ÇtÌ ÍxÎ�oghtY	!gY�ne]zbc ][jih�¬ � °�Î��
¬��z° � Z�_zlgoghthuZÂY	!gY�ne]zbc ][jihuZ"_zl|\eY�nejihzneY[Z!][hulg][f{d�_k�pdgYz«
� æ Ì@ÍxÎ�� �"Ì@Í�Î!][hus �ÏÌ@ÍxÎ¢Ë ( � æ Ì ÍxÎ$² �
Ì ÍxÎ*( �

�� Ì@Í ² �LÎ � �  ��¶dgji�a_zf{Y[l|\eY[stY�lm\eYa� �"Ì@ÍxÎ!_a`gneh !gj{st_
� æ Ì@ÍxÎ�Z�d�`�Y�nejihznestY[l|\eYz��][hus Y�n�neh �ÏÌ@Í�Î£lxy_zhkZ�d�`�Y�nej{hzn"_ �� Ì@Í�² �LÎ � �
¬ ��° ¡�_zf{]�dgf{Yî_a`gn�h$!�j{s�_zo�_zstY�lm\eY � æ Ì5�uÝ � Î£Y �ÏÌ5�uÝ � Î��
¬�,a° �ÂY�`�ji\e_�huZ!Y�!gY�ne]ubc ]�j{huZ�¬ � °Æ�%¬ � ° �x¬��z°�Yk¬ ��°xY[Z�]�n�Y��|Y[lgoghg« �

� 1 � Ë �!² � 1 �
ê ² � � 1 �

� ² �



� 1 � �
¬ 3 ° 
åY�nejr~��pdgY��pdgYz« � æ Ì ÍxÎ � Í ² �u� � d�_zlgoghO�z_zfiY�_�j{}ud�_zfio�_zogY �
¬ � ° 
åY�nejr~��pdgY��pdgY Í

� 1ìÍ � � æ Ì@Í 1 �LÎ � Í%�g`�_an�_k\�hpoghvÍ � �u�� ¸�¿åº�¿å»��
¹
¬ �[° � s�_�`�_an�\�bc ][dgf�_ksthL�|Y	% Z�Y�_zhOf{hulg}uhkoghtY[j !ghtoghuZ!Ííoghk`�hul|\eh�­ _a\pbY�h�`�hul|\eh�¯�Z�hz��_t_�w]ay_zhOogYdgs�_v��hznuw]�_�¦5Ì ÍxÎ��go�_zo�_�� 
�Y�\eY�n�stj{lgY^hk\�ne_a��_zf{ághkn�Y�_zf{jiq�_zoghg�gZ�Y[lgoghg«
_|Î!¦5Ì@ÍxÎ5ËUÍ � 1 � Í ê 1(,�ÍO² � .©­vË �u��¯�Ë �
�©Î!¦5Ì@ÍxÎ�Ë � 1 � ÍO²�Í ê .©­�Ë�����¯!Ë �
]ÉÎ!¦5Ì@Í�Î¢Ë Í

Ì5� 1ìÍ ê Î ê .©­�Ë �u��¯!Ë �
o�Î!¦5Ì@ÍxÎ�Ë Ì@Í � 1 � Í ê 1 �LÎ�Ì � Í ê 1 �mÎ�.�­�Ë�����¯!Ë �
YÉÎ!¦5Ì@Í�Î¢ËFÍ ê � � æ Ì@Í�Î�.�­�Ë�����¯�Ë 
 �
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�eÎ!¦5Ì@Í�Î�Ë � � æ Ì@Í�Î$1 ��� �¶Ì@Í�Î�.�­�Ë�����¯�Ë 


}mÎ!¦5Ì@ÍxÎ5Ë � ë � � � æ Ì@ÍxÎ	.�­vË ����¯!Ë � � 

¬ � ° � s�_J��huf�_RogY���Y�n�nehÑbY�_a\�n�_�bc o�_J`�hznîdgs1j{sRy_R][hus1dgst_R��hznuw]�_'ogY � � Í ë�ê � �pd�_zlgogh�_R��huf{_
Y[Z�\�b_R_�Í stY�\�nehuZ
oghJj{s'y_�� � d�_zf�h \�n�_a��_zf{ágh neY�_zfij{q�_zogh `�_an�_ÏY[sO`�d�n�n�b_&% f�_ lghRZ�Y�lm\ejioghR][hul|\�n�b_an�j{h
_zhOoghkj{s'y_��gogh�`�hul|\ehOhulgogY^ÍJË � _zh�`�hul|\ehOhulgogY^ÍJË�,��
¬ � ° � s�_í`�_an�\�bc ][dgf{_�Y[Z�\�b_�f{h¶]�_zf{jiq�_zo�_�_�dgs�_�ogjiZ�\a�_zlg][j{_�ogY�ÍFstY�\�nehuZto�_�hznej{}uY�s'� � st_���hznuw]�_ogY�Ì@Í ê 1 � Í�Î � bY _a`�fij{]�_zo�_�Z�hz�gn�Y _�`�_an�\Ébc ][dgf{_�� � d�_zfObY�h�\�n�_a��_zf{ágh'n�Y�_zf{jiq�_zogh'`�_an�_�sthÉ�|Y�nv_
`�_an�\�bc ][dgf�_�ogY�ÍÏË ��_a\�bY^Í Ë � �
¬��z° ¥ hz�gneY
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QTPR^aQTSN·
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	� ¤ ¢�¦��a� KFO £ D ½ �³¢	� D ½ À©�ª¬«�­�®¯L°± ª³² \_K�È�H � ¤ ¢¸¦ ¹ ��� � ¤ ¢¸¦�£Ê�t� ��
�� ¤ ¢¸¦��t� �\_K £ D ½ �³¢	� $ �oKOe�q�¶HGQ £�� � ��
	� ¤ ¢�¦ � $ K �a� ��
	� ¤ ¢�¦��a� ¹ £j� �g`aQTETQ � ¤ ¢�¦ ¹ ��� � ¤ ¢�¦�¡º� �\_K $
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	� ¤ ¢¸¦ ��� K �t� ��
�� ¤ ¢¸¦��t� ¹ $ �g`aQTETQ � ¤ ¢�¦ ¹ ��� � ¤ ¢�¦ �\_K ¢ ¹ D ½ �oKOe�q�¶HGQ �a� ��
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`t^aP������� � ¤ ¢�¦ ¹ `a^aP������� ��� � ¤ ¢�¦ ¹ � O`a^aP����� � � ¤ ¢�¦ ¹ `t^aP����� � ��� � ¤ ¢�¦�¡Æ� ¹ ½ À
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	� ¤ ¢¸¦ �a� K-e¸¶HGQ¨K$�L^aSxqXKG���
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�c�N� � ¤ ¢¸¦ ¹ �� �

��
	� ¤ ¢¸¦
	 ¢
	 S�K ¢ �¹ $

2 S�K ¢ ¹ $ À©�ª¬«�­�®¯L°± ª�² � `ÅHpFIHGP¨KNe�q[KG��Q nLFXQ! g`tKNPkH sK�JLKOq[KOFXPR^tegHpF�S[K � sKµMNQTe�q s� e��gH]KNP $ �¿}�KOKNS[MOFXK&bGHGPRQTS�HYZ�Le�ÃMG¶HGQL·
� ¤ ¢�¦ ¹ �����

����

£ ��
	� ¤ ¢�¦¢ S[K ¢�� $
2 S[K ¢ ¹ $
��
	� ¤ ¢�¦¢ S[K ¢ � $ ÀÁ QTETQL�

`t^aP����� � � ¤ ¢�¦ ¹ £ `t^aP������� ��
	� ¤ ¢�¦¢ ¹ £j� O
`a^tP������� � ¤ ¢�¦ ¹ `t^aP������� ��
	� ¤ ¢�¦¢ ¹ � À
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\dH? �KOeLJLQR�_�LK `t^aP����� � �¢�¹ £�� K `t^aP������� �¢ ¹ ¡�� �LqXKNPRQTSN·
`a^tP����� � � ¤ ¢¸¦ ¹ `a^aP����� � 7 ��£ ½½ .�� � ¡Æ� : ¹ £�� O
`a^tP������� � ¤ ¢¸¦ ¹ `a^tP������� 7 ��£ ½½ .�� � ¡º� : ¹ � À
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 � * K�
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 *
K

�
¹ ¢ À

\_K ¢ ¹ $ �LKOe�q�¶HGQ `t^aP* ����� ½`ae J[��¡ 
 * K ¹ $ � }�KNKOS[MOFXKOb�KOeLJLQ HµYZ�Le�ÃMG¶HGQL·
� ¤ ¢�¦ ¹ � $ S�K ¢	� $¢ O�S�K ¢ � $ Ày~e�q�¶HGQL� � sKjMNQTe�q s� e��gH¨KNP ���	h	FosH �gMNQRJLK � ·
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�c�N� � ¤ ¢¸¦ ¹ ���

��
� ¢µ¡ 2 S[K ¢	��£ 2
��� � J D

¢
2 K S[K £ 2 �³¢�� 2

� ¢3¡ 2 S[K ¢ � 2 À©�ª¬«�­�®¯L°± ª³²\_K ¢ ¹ £ 2 �gKNe�q�¶HGQ � ¤x£ 2�¦ ¹ ��� � ¤x£ D ¦ ¹ £j� � V�QGF�QT�dq[F[Q¨`ÅHGJLQL·
`t^aP��� - ! � � ¤ ¢¸¦ ¹ `t^aP��� - ! J � ¢µ¡ 2 K ¹ £ 2 � ¡ 2 O
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� QTPRQ�QTS�`a^tPR^tq[KNS
JLKOb�KNP S[KOF�^aET�gHG^aSO�gq[KNPRQTS
�_�LK £ 2 � ¡ 2 ¹ £j� �g^aS�q[QisKG� � ¹ Ë

2 �\_K ¢ ¹ 2 �LKOe�q�¶HGQ � ¤�2�¦ ¹ ��� � ¤ D ¦ ¹ £j� �>V�QGF�QT�dq[FXQ�`ÅHGJLQL·
`a^tP��� ! � � ¤ ¢�¦ ¹ `t^aP��� ! ��� � J�D ¢2 K ¹ £�� O`t^aP��� ! � � ¤ ¢�¦ ¹ `t^aP��� ! J � ¢µ¡ 2 K ¹ 2 � ¡ 2 À

� QTPRQ�QTS�`a^tPR^tq[KNS
JLKOb�KNP S[KOF�^aET�gHG^aSO�gq[KNPRQTS
�_�LK 2 � ¡ 2 ¹ £�� �o^aS�q[QisKG� � ¹ £ Ë 2 � Á QTETQL·
� ¤ ¢¸¦ ¹ ������

�����

Ë ¢
2 ¡ 2 S[K ¢	��£ 2

��� � J D
¢
2 K S[K £ 2 �³¢�� 2

£ Ë ¢2 ¡ 2 S[K ¢ � 2 Àh-FgsH �gMNQRJLK � ·
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	� ¤x�T��¢¨£W½T½T¦2�¢R£ � S�K ¢��Æ½
� S�K ¢ ¹ ½¢ ! ¡ ��¢ § £ 2�½�¢3¡ 2 �¢�!
£ 2�¢ § ¡ Ë S�K ¢ �Æ½ À©�ª¬«�­�®¯L°± ª³² V>F[^aPRKN^cFIHGPRKNe�qXK	Y HpqXQGF[KNPRQTS
QTS�n�QT`a^ae�
QTP¨^aQTSN·

¢ ! ¡ ��¢ § £ 2�½�¢µ¡ 2 �¢"!
£ 2�¢ § ¡ Ë ¹ ¤ ¢k£W½T¦ § ¤ ¢¿¡ 
�¦¤ ¢k£W½T¦ § ¤ ¢¿¡º��¦ À
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�� ¤��T��¢¨£W½T½T¦2�¢R£ � ¹ ��
	� J[�T�~¤ ¢R£i½T¦[¦2�¤ ¢R£i½T¦ ¹ ��
	� J��T� ��K2 � ¹ �T�
2 ¼ ��
	� J��T� ��K�T� � ¾ À

\_K ¢ ¹ ½ �LKOe�q�¶HGQ � ¤ ½T¦ ¹ � � Á QTETQL·
`t^aP��� § � � ¤ ¢�¦ ¹ `a^tP��� § � ��
�� J �T�~¤ ¢¨£i½T¦[¦2�¤ ¢k£ ½T¦ ¹ `t^aP* ��� � �T�2 ¼ ��
	� J �T� � K�T� � ¾ ¹ �T�

2 À
`a^aP��� § � � ¤ ¢¸¦ ¹ `a^tP��� § � ¢ ! ¡ ��¢ § £ 2�½�¢3¡ 2 �¢�!
£ 2�¢ § ¡ Ë ¹ `a^aP��� § � ¢µ¡ 
¢µ¡º�U¹ �T�

2 À
y~e�q�¶HGQL� � ¹ �T�

2 KG·
� ¤ ¢�¦ ¹ �������

������

��
	� ¤x�T��¢¨£i½T½T¦2�¢k£ � S[K ¢	�Ê½�T�
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 2{¢3¡Æ� �!2¢�!
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\_K ¢ ¹ $ �LKOe�q�¶HGQ � ¤�$�¦ ¹ � ¡ � �LKG·
`t^aP����� � � ¤ ¢�¦ ¹ `a^tP����� � 
�� � � > ��@ £³�¢ ¹ `a^tP����� � ¼ 
�� � � > ��@ £³���
	� ¤ ¢�¦ ¾ ¼ ��
	� ¤ ¢¸¦¢ ¾ ¹ � O
`a^aP������� � ¤ ¢¸¦ ¹ `a^tP������� J � ��� � ¤ D ¢�¦�¡ � K ¹ � ¡ � O

`aQTETQL� � ¡ � ¹ � �\_K ¢ ¹ 2 �LKOe�q�¶HGQ � ¤�2�¦ ¹ £ � ¡ � �gKG·
`a^tP��� ! � � ¤ ¢¸¦ ¹ `a^aP��� ! � J � ��� � ¤ D ¢�¦�¡ � K ¹ £ � ¡ � O
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� � ¡ � ¹ �£ � ¡ � ¹ Ë O
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�������
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