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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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_	`badce`gfihkj�lm conqpsrt`badconquvhkwe`bxyrza�nqxyhLuvh{a[|qr~}f{�rz`ba���nq|quvh{xy`b|�c�h{�sa[uvh���hkco`bx�lhkco��fih��~r�f�rz|qfb`b��cer�uq`��nq|�}f{�h{rq���	x�h���nq|�}f{�h{r�uq`+nqx�h��{hkwe�ilhk��`bp�wo`ih{p�l`	nqx�h�we`b�{w�h0��nq`+uq`baef�wo`���`+fbrzxyr0nqx�h��!nvh{|�ce�suvh{uq`
l`�uq`�ce`�woxy��|vh{uvh�j�r{w	rzn�cewohy��nvh{|�co�suvh{uq`{��uq`0x�h{|q`b��woh�lnq|q�sfih��¡ �¢q��adco`bx£�lhkwe�¤h{a	h{p¥co`�wo|vhkco�¥�{h{a�j�hkw�h
uq`�¦v|q�¥w���r{wox�h{p�xy`b|�co`+nqx�hg��nq|�}fk�h{rq�§ §adfbrzps¨q`bx�rza�h�ae`b�znq��|�co`k©
ª�«¬[®+¯k°±�²³�´;µ ¶¸· `�¹dh{x»º0¼v½G¾À¿��Á�	x�hL��nq|�}f{�h{r�ÂÃuq`�¦v|q��uvhY`bx/ºÄ`gfbrzxG�kh{psr{we`ba�`bx/½ l`
nqx�h0wo`b�{w�hg��nq`[h{aeaer�f��¤h�h�fih{uvhg`�ps`bxy`�|�cor�ÅÁÆYºInqx ÇÈ ®+¯ ±~´ «�É�«�ÊÄ«�®�Ë ´ÍÌ Æ¸½��
Î a�|qr{c�h�}f{�rz`ba�nqaenvh{�sa�ab�h{rq©�Â¸©zºIÏ�Ð ½ ` Ì�Ñ Â�ÒÓÅ�Ô��
Õ |�lnqxy`�wor	ÅÃl`Öf�¨vh{x�h{uqr	�{hkwe�ilhk��`bp!�s|quq`�j�`b|quq`b|�co`¡uvh+��nq|�}f{�h{r�` Ì �{hkwe�ilhk��`bp!uq`�j�`b|quq`�|�co`�uvh	��nq|�}f{�h{rq�
×�Ø «�ÊÄÙ�É ´�Ú ¶
Û¥ÜbÝ Î ae`b�znq��|�ce`�c�hkÞ�`bp¤h����!nq`�xyrzaßcew�h+h+�kh{à{�h{r�ae`bx�h{|vh{pquq`�lh{�znvh[uq`�nqx�h�wo`�jqwe`baoh��!we`�jqwo`bae`�|�c�h[nqx�h
��nq|�}f{�h{rq©

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

á+`§�òhkcorq�kh�c�hkÞ�`bp¤hwo`�jqwo`�ae`b|�c�h	nqx�h���nq|�}fk�h{rq�{j�rz�sa�fih{uvh¡uq�sh�co`�xIh{aeadr�fb�sh{uvh¡nqx�hÁlnq|q�sfih¡�!nvh{|�ce�suvh{uq`
uq`��kh{à{�h{rq�¡_	r{co`���nq`{��j�rzaeae�¥��`bpsx�`b|�ce`{��|~�h{r�`�¢��sadco`�nqx�hy�Nlr{woxónqp¤h�xyhkco`bx�lhkco��fih�j�hkwohy`�¢�jqwo`�aeaohkw�h
��nq|�}f{�h{ryuqr�`�¢q`bxgjvpsrq�qx�h{ab�vh�uq`�¦v|q�d}fk�h{ryuq`[��nq|�}fk�h{rôl`[aohkce�sae��`b�¥c�h��
Û ì Ý�õ rz�ö��`b��c�hLnqx�hLj�`bae�!nq�saoh�uq`�jqwo`�}fbrza�uq`gjqwor!uqn�corza�uvh�f�`badc�htÞ�lh{ad�sfih�`�x;cewi÷`ba�aen�j�`�woxy`�wofih{uqrza
uq`�nqx£uq`�ce`�woxy��|vh{uqrgÞ�h{��wdworq�vr{Þqco`b|quqrkø�ad`0hgae`��znq�s|�co`[c�hkÞ�`bp¤h�©
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Ü ì� ê ì� ñ ì� ízì
ì ë � ñ ê ë � ñ ð Ü � ëé Ü � ï{î Ü � í Ü � ê
ð Ü � ì é Ü � ð í Ü � ézê
í é � ì é � ë ì� ñ�íê ð � ë�ï é � ñ ê ð � ìï ì� é ì� ê ì ì� í

 §aßc�h�c�hkÞ�`�p¤hY|~�h{r¸wo`�jqwo`�ae`b|�c�h�nqxyhY��nq|�}f{�h{rq��j�rz�sa�hÁfbh{uvh�jqwor�uqn�corÁfbr{wdwo`badj�rz|quq`����������������
jqwo`�}f�rq�
Û ékÝ Î lhkwo`ih�uq`���nvh{p���nq`�w�fzlm wofbnqpsrÃl`[��nq|�}f{�h{r�uq`�ae`bntw�h{�srq�
á+`��òhkcorq� ae`�r¡w�h{��r�uqr�f{lm wofbnqp�rYl`§uq`b|qr{c�h{uqr�j�r{w����z`b|�cb�h{rq�{º�Ò �zÔ Ñ"! �$#k���	x f{lm wofbnqp�r�uq`§w�h{��r��s�znvh{p�hí �zco`bx lhkwo`bh[º�Ò í Ô Ñ ìzí !&% �(' ��nqx f{lm wofbnqp�r[uq`w�h{��r[���znvh{pqh ézëzë �{co`�x lhkwe`ih�º�Ò ézëzë Ô Ñ ñ ëzëzëzë !)% �(' �
Ò % �('�� Ñ nq|q�suvh{uq`ba�uq` lhkwo`ih�Ô$�
Û ð Ý �	x coh{|q��nq`0j�hkw�h `badcor!fih{�z`bx uq`gri¢q���v÷`b|q�srLp lm ��nq��uqrL|�nqx ¨qrzadjv��coh{p�uq`���`gco`�w�h ��r{wox�h uq`�nqx
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 `+rguqrzauqrz��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
ae`�j�hkwoh�}f{�h{r�h{|q�znqp¤hkw�uq`76tÒ�`bx£w�h{uq�sh{|qrza�Ô��Öl`�æ Ñ ��6��qrz|quq`0� l`[rgw�h{�srq�
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��rz�zrq�vj�r�uq`bx�rza�uq`�aef�wo`���`�w	r�fbrzxgjqwo�sxy`�|�cor�æ�`bx£��nq|�}f{�h{r�uvh�ae`�j�hkw�h�}f{�h{ryh{|q�znqp¤hkwi©

æ�Ò 6�Ô Ñ Ò ð � ì é 1RÜåë 3 Ô 6 �

Û êkÝ Ò��`b��uq`7	Ör���p�`åÔ�© Õ ��rzpsnqxy`�uq`�nqxyh�x�h{adaohg��h{aerzaeh l`��s|���`�woaoh{xy`�|�co`�jqwor{j�r{wefb�srz|vh{p��h�jqwe`baeab�h{r
h��!nq`�`bpshg`badcvlh�aen�Þvxy`�ce�suvh����sadcor l`{��rgjqwor!uqn�coryuvhgjqwo`�aeab�h{ryj�`�psr���rzp�nqxy`¸l`�fbrz|qadcoh{|�co`k��ae`�hgco`bxgø
j�`�w�hkcon�w�h�uqr[��lh{a�l`�fbrz|qadc�h{|�co`{��á+`b|qr{c�h{xyrza�h+jqwo`baeab�h{r�j�r{w	�g�!r���rzpsnqxy`j�r{w�, `¡h�co`bxgj�`�w�hkcen�w�h
fbrz|qadcoh{|�co`�j�r{w�
*�v`b|�ci�h{rq��� 1 , Ñ 
�� ��r�uq`�xyrza`baef�wo`���`�w+h�jqwe`baeab�h{ry`�x ��nq|�}fk�h{ryuqr���rzpsnqx�`{©

� Ñ Â�Ò ,0Ô Ñ 


,
¼ rznYrg��rzp�nqxy`+`bx£��nq|�}f{�h{ryuvhgjqwe`baeab�h{rq© , Ñ Â�Ò��Ô Ñ 


�
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Û ï 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
rzn ��`b�¤h{a��2
ÖrzxyrÁh{a���nvh{|�co��uvh{uq`baó`b|���rzp¥����uvh{a�ab�h{rYj�`���nq`b|vh{ab�öj�r!uq`bxyrza�f�rz|qae�suq`�wohkwó��nq`y�kh{aerza
co`bx£��r{woxyhkcorgf��sp lm |qu�wo�sf�r�|~�h{r�`�pilh{adco��fbrq�

R

á+`b|qr{co`bx�rzayj�r{w��;r woh{�sr `���r fbrzx�jqwe�sxy`b|�corq�3á+`����suqr h �¤wo�sf�}f{�h{r |vh{a j�hkwe`buq`ba uqr �{h{aerq��h
��`bp�r�fb��uvh{uq`��Luqryaoh{|q�znq`^l`�xyh{�sr{w¡h{rypsrz|q�zryuqr�`b�¥¢�ryfb`b|�cew�h{puqr��{h{adr�`�uq`bf�we`baefb`óae`0hguq�sadck÷h{|qf��¤h
� uqr�`��¥¢qr��h�j�hkwo`�uq`�f�wo`�aefb`�`Ál`[à�`�wory|vhój�hkwo`buq`{� Î wo`bpsh�}f{�h{r�`�|�cewe`�h���`�psr�f��suvh{uq`�uvh�fb��wefbnqp¤h�}f{�h{rg`
� l`�uvh{uvhój�r{wi©

��Ò � Ô Ñ � Ò�7#�Ï � #bÔ
ð ��� ¼

rz|quq`��Íl`0hg����aefbr!fb�suvh{uq`�uqr�aeh{|q�znq`�`��Ähguq�s��`�wo`�|�}fih�`b|�cdwo`óhgjqwo`badab�h{r uq`�`b|�cew�h{uvhy`0h�uvhyaehqlm uvhuqrYaoh{|q�znq`�|qrY�{h{aerq�� �¢�j�`�wo��xy`b|�c�h{psxy`�|�co`k��j�hkw�htrYaoh{|q�znq`y¨�nqx�h{|qr¸|�nqx�hL��`b�sh�©�� Ñ ë � ëzë ì ï �
� Ñ ì ��� Ñ î 1RÜåë���� ` � Ñ ð 1RÜåë ã �vpsrz�zrq©
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Û îkÝ�� `bxyrza Üåëzëzë xy`�cewerza�uq` hkw�h{xy`�j�hkwohÁ�òh{à�`�wónqx»fbn�wewoh{p�uq`���r{wox�hkcorYwe`�c�h{|q�znqp¤hkwb����r�uq`bx�rza
`baef�wo`���`�wóh lhkwe`ih�uqrYfbn�wdw�h{p `�x/��nq|�}f{�h{r¸uq`ynqxGuqrza�psh{uqrzab��á+`y�òhkcorq��ad`�Å ` Ì ab�h{rYrza�psh{uqrza�uqrfbn�wewoh{p �vae`bn�j�`�wålm xy`�cewor l` ì ÒÓÅ - Ì Ô Ñ Üåëzëzë `�hôlhkwo`bhguqrgwe`�ck÷h{|q�znqpsr l`�º Ñ Å Ì �qp�rz�zrq©

º�ÒÓÅ�Ô Ñ ÅóÒ í ëzë Ï^Å~Ô Ñ í ëzë ÅyÏRÅ # �

Û ñ Ý�õ ��ae�srzp�rz�z�sadcoh{aÖuq`bae`b|���rzp���`�woh{x nqx�hó�Nlr{woxónqp¤h0j�hkw�h�uq`�co`�wox��s|vhkw�h�adn�j�`�wo��lm fb�s`[fbr{wej�r{w�h{p�uq`�h{|q� øx�h{��a�`�x ��nq|�}f{�h{r�uq`�ae`bntj�`baerq� · `�uq`�|qr{c�h{xyrzaj�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{xyrzar�|�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{xyrzar�|�lnqx�`�wor�Â�Ò � ì Ô Ñ Ò � ì Ô # Ñ ì �v`�cef{�



��� ����	�¡�d���e
 �[���	�������+��� �������¡���À�����
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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`baj�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$Ô�j�hkw�h�`bpshkÞ�r{w�hkw+h{p��znqx jqwor!uqn�cory¦v|vh{pÒ�rzn�cdjvn�c$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©



����������	��
���
�����������������	�����! ���

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�srzaab�h{r�uq����`�wo`b|�co`ba��
Î |�co`baÖuq`	��`�wh{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
xyrzaae`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`bxyrzaÅ� 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
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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�©
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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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õ h{àb`b|quqr�hóc�hkÞ�`bpsh�©

Å Â�ÒÓÅ~Ô Ñ Å #
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Å # � ë j�hkw�h cor�uqr ÅôÆ ¿��§rza+j�rz|�corza�uq`�hkÞvaefb��aeaoh{a[Å `LÏÅ 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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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 `
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�{w�lhk¦vfbrguq`0Â�l`{©
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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`bafbr{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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Öp¤hkw�h{xy`�|�co`k��Â�ÒòÅ~Ô Ñ ë ae`[Å�� Ü `[Å ��é ��á+`�co`�woxy�s|q`�xyrzarza¡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$��Ò ì ¼ ì Ô�`yÒ é ¼ ë Ô���wo`baßj�`bf�ce���kh{xy`b|�co`{©
��Ô Î `���nvh�}f{�h{rguvh�wo`�cohg��nq`�j�h{aeaohój�r{w�Ò Ü ¼ ë Ô�`�Ò ì ¼ ì Ô�l` Ì�Ñ ì ÒÓÅ�Ï Ü Ô��
�s�¤Ô Î `b�!nvh�}f{�h{r�uvhgwe`�c�hg�!nq`�j�h{adaohgj�r{w�Ò ì ¼ ì Ô�`�Ò é ¼ ë Ô�l` Ì�Ñ Ï ì ÒÓÅ�Ï é Ô �q`b|�ci�h{rq©
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�� Ú «���� ³ °±�²³ ´ ¶ Õ ay�{wvlhk¦vfbrza�uq`ÁÂ�ÒòÅ~Ô - � ��Â�ÒÓÅ�- � Ô�� � Â�ÒÓÅ�Ôó`YÂ�Ò � Å�ÔtÒ � Æ ¿§ÔLj�r!uq`bx ae`�w
r{Þqco��uqrza�uq�¥wo`�c�h{xy`�|�co`�uqry�{w�lhk¦vf�r�uq`0Â�ÒòÅ~Ô��öá+`��òhkcorq©
Õ �{w�lhk¦vfbrtuq`óè~ÒÓÅ�Ô Ñ Â�ÒÓÅ - � Ô	j�r�uq`�ae`�w[r{Þqco�suqrthLj�hkwece��w�uqr��{w�lhk¦vf�r�uq`�Â cewoh{|qaep¤h{uvh{|quqrkø rYh{r
psrz|q�zr uqr `b� ¢qr�uqrza	ÅR`bx � nq|q�suvh{uq`ba+j�hkw�h h�`bae�!nq`�wouvh ae` � � ë ��rzn¸cew�h{|qaepsh{uvh{|quqrkø�rth{rLp�rz|q�zr
uqr�`��¥¢qrguqrza�ÅÁ`bx � nq|q�suvh{uq`ba�j�hkw�h�h�uq��wo`���c�h�ae` � � ë �
Õ �{wvlhk¦vfbr¸uq`�è�ÒòÅ~Ô Ñ Â�ÒòÅ~Ô - � � � Æ ¿ j�r�uq`�ad`�wór{Þqco�suqr¸uqr¸�{wvlhk¦vfbrÁuq`LÂÃcew�h{|qaepsh{uvh{|quqrkø�rÁh{r
psrz|q�zrguqr�`b� ¢qrguqrza Ì `bx � nq|q�suvh{uq`ba�j�hkw�h�fb��x�h�ad` � ��ë rzn � nq|q��uvh{uq`ba¡j�hkw�hóÞ�h{�¥¢�rgae` � � ë �
Õ �{w�lhk¦vfbr�uq`öè~ÒÓÅ�Ô Ñ � Â�ÒÓÅ~Ô$� � ��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¦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�©
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 §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�uqrzaÅÁ��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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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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j�rzp��s|qrzxy�sh{p�uqrgjqwe�sxy`b�¥wor��{w�h{n~©

� Ñ Â�Ò ��Ô Ñ ë � Ü&1 � - Ü �

20 40 60 80 100

2

4

6

8

10

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`
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Û ð Ý Ò��`b��uq`��	r�r���`åÔ$© · `[nqx j�`baerguq`[ÅÁnq|q��uvh{uq`ba¡��r{w�j�`b|quqn�woh{uqr�`bx£nqx�h�x�rzp¤h0`badc�h�ae`�h{p�rz|q��h
`bx nqx �kh{psr{w Ì �!nq`�l`�uq�¥wo`�c�h{xy`�|�co`�jqwor{j�r{wefb�srz|vh{phgÅ� ��adcorÃl`{� ÌyÑ Â�ÒÓÅ�Ô Ñ 5 Å�� Î f�rz|qadc�h{|�co` 5
uq`�j�`b|quq`�uvhgwo���z�suq`bà�uvhgx�rzp¤htÒ���nvh{|�cor�xyh{�saÖwålm �z��uvh���r{w�hgxyrzpsh���xy`b|qr{w�ae`�wvlhgrg�kh{psr{w�uq` 5 Ô$�
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 §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©
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· ` ' � ë ��	 ��ë ��	 Ñ ë rzn 	 � ë �qrza��{w�lhk¦vfbrzawo`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
 �[���	�������+��� �������¡���À�����
�¡������
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
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5
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 §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
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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�ÒßÏÅ~Ô Ñ ÒßÏÅ~Ô # -

Ü
ÒßÏÅ~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�ÒßÏÅ�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��



� � ����	�¡�d���e
 �[���	�������+��� �������¡���À�����
�¡������
�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�ÒßÏÅ~Ô Ñ Å # Ï�Å���psrz�zrq��Â�ÒßÏ�Å�Ô �Ñ Â�ÒÓÅ�Ô+`yÂ�ÒßÏÅ~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~Ôc�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|vhkwrza`bp�`bxy`b|�corzauqr 	�� â^Ò Â~Ô
c�h{p~�!nq`�rzaj�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�hcor�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 aj�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`bxyrzarza�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�srzaab�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`bxyrzafbrz|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$��è^ÒÓ��`�woxy`�ps¨qr�Ô�` ��©
Û ð Ý  §adÞ�r�fb`Lr��{wvlhk¦vfbr�uq` Ì Ñ � Å #+Ï Ü � � Î ��nq|�}f{�h{r ��ÒÓÅ�Ô Ñ Å #	Ï Ü j�r�uq` ae`�wg`baef�we��c�hÁfbrzxyr�h
fbrzx�j�rzadc�hYuvh{a0��nq|�}f{�rz`�a�Â�ÒòÅ~Ô Ñ Å #+Ï Ü `�è~ÒÓÅ�Ô Ñ � Å��(��psrz�zrq� � Ñ è �[Â�����`�p¤h¸r{Þvae`�we�kh�}f{�h{rÁuvh
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ÒÓÅ~Ô$��ad`{©
��Ô�Â � ÒòÅ~Ô Ñ Ü
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��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
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í Ï ð Å �
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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 #���� � �



����������	��
���
�����������������	�����! #��
JLK�� D Q���O � V � ��O � Z � 1�� Q 6T 7�0U
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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��
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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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��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`�wÅ 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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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`{�
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'
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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©
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ñ
í Ì - é ì `

Â ��� ÒÓÅ�Ô Ñ ñ
í Å - é ì�
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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�lrzah0jqwo��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

100000

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
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� � ´ Ù ��¯�« � ³ � « Ú ¶
��Ô�Â�ÒÓÅ � - Å # Ô Ñ Â�ÒÓÅ � ÔvÂ�ÒÓÅ # Ô�� ��adcorÃl` ' � � � � ��Ñ ' � � ' � � ��j�hkw�hgcer�uqróÅ � ¼qÅ # Æ�¿��
�s�¤ÔÂ�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`�hr{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{pfbrzx»�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{psrzauq`�co`bx�j�r0j�r{jvnqp¤h�}fk�rz`baf�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�Ôad`[`[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 ���suvhuq`§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�lrzaÅ�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�rzarza¡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�rzarza�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©

-20 -15 -10 -5 5 10 15

10000

20000

30000

40000

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`{©



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

2 4 6 8 10 12 14

50000

30000

10000

10000 40000

2

4

6

8

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`bxyrzargf{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{xyrzafih{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`�ace`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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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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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

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��
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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�©



� � ����	�¡�d���e
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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�¤ÔÂ�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
 �[���	�������+��� �������¡���À�����
�¡������
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©

��è�Ò��Ô Ñ Å - Ì
Ü ÏRÅ Ì ¼ ��è~Ò � Ô Ñ Å�¼ ��è~Ò � Ô Ñ�Ì �
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� � ����	�¡�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�Ôf�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



����������	��
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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�ÒßÏÅ�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 ����ÒßÏÅ~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 ÏÅ 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{�saae��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 ÏÅ # - 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!ÒßÏÅ�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 �



� � ����	�¡�d���e
 �[���	�������+��� �������¡���À�����
�¡������
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�worzafbrzx�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{xyrzaº0�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{wco`�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�hgÈ²ÉPÊ�¶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��~lhehoehg�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



"�� �V��	������k
 �_�¨�	�������+���²���V������ �����
�������
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 �
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��� �����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$#�¶¸·�¹>´ ¿ ·»ÄÅÃ-�hproq�qoh¤Wµ>¶¸·�¹¾´%#�¶¸·�¹Âi�g_·)N´ÒÃ-�£gjlny���~oh¤
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svs¯¹©pvsruW�X�� ����� 	 Ã·�
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 ehg$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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·�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 
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� ·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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F g_· H Ãq¤hgjlny���~o �BH Ã-�£pvoq�qohÝ�prsvuW�X � �
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� 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
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s�¹d 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$}{oÑ}kg��~p�Q |go+pvsruwsry{g/
�+gxikºt�hgx}ke£�Ñehg¼µ>¶¸·�¹$¤qºt�£�~lheho	·�i�g¼���h}koÙ �svu���ehg �_�¨gjp¯�	gjikº!�hgx}{e£�
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� 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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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
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� ¿ � 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



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

1

1

3

� 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{gjip¯��y{g$}«�~svil���~owg$ �svi�ykg~¤hgjlny���~o�pvsruW�X�� µ>¶¸·�¹�l���~owg$ �svi�y{g �
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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 �



��� � �V��	������k
 �_�¨�	�������+���²���V������ �����
�������
HJILKOI$H 1�U�^ U��¾Q+ZBS Y 2>S]RTSVU�� Y
: �<;>=+�?@�AD � � E
s�¹ F g�½��OµÕÝW¶ � �¡Ä���¹BHfÍ � � sr� ��ikgºt�hg prsvuW�X ��� µ>¶¸·�¹Ì´ZQ3ºt�£�~lheho��W��}«�Ñy{oteho[.0Ü ß ¤!g$ 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
· Á ß

	
	
	
	
´ 	
	
	
	

Ã
·
	
	
	
	
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
·
	
	
	
	
´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 �

�+}£|��¥£�joqiehg�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



����������	��
���
�����������������	�����! ��� �

��� 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]ÍÝ

� 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�pvsruwsrykgjil!�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�� �
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����������	��
���
�����������������	�����! ��� �
d	i��¨oqlzy{oqi�h}{o~¬£prgju�|��y{sr�joqiÂeho¢ehoqu]|ª lhsvo0ehg�µÕix��~oO·J´ÒÁÑÃ�g	·J´ÒÃ � � y{svprsv���~lheho©�»ehgx¥£lhs���~��~oh¤ µE|g�joqlnyÙ|ª lz�£�¢ikg�Ý

!"# "$
prsvu
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W�X � � µ>¶¸·�¹¾´ prsvu
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eho!G �
F g0µ�|g_�xoqlzy�|ª l!�£�©gju G g � �%G	�£gjlzyj��~oh¤¨µ�|g_�xoqlzy�|ª l!�£�©gju � �



��� � �V��	������k
 �_�¨�	�������+���²���V������ �����
�������
��� �����Ñ� D�� E� Ã���d	i§��oqprsvl��oquwsroqiJix��~o����hl>��~�oqgji±�joqlnyÙ|ª l!�£�~i]gxu Í�¤»��oqsviJij��~o�ikoquw�~iJg��h}koteh��y{oqiJehgb���hl>��~�oqgji
�joqlnyÙ|ª lz�£�~igxu Í �� ¿ � � i¼���hl>��~�oqgji}{�~�jsvoql£�~sri¼ij��~o©���hl>��~�oqgji��xoqlzy�|ª l!�£�~i¼lho¢ikgx�±ehoqu±|ª lhsro �� ê � � iÂ���hl>��~�oqgjiÂyk}ksv�qoqlhoqu3|gxy�}{sv���~i�µ>¶¸·�¹>´ ����� ¶¸·�¹�g+µ>¶¸·�¹¾´��xÉ � ¶¸·�¹�ij��~o0���hl>����oqgji�joqlzy�|ª lz�£�~i�gxu Í �� ã � � i¼���hl>��~�oqgji�g¡ ���oqlhgxlh�js¯�~sri¼ij��~o©���hl>��~�oqgji��xoqlzy�|ª l!�£�~igju7y{otehoOÍ �� à � � i¼���hl>��~�oqgji�proq�n��}Ù|ª ykuwsv���~iØij��~ow���hl>��~�oqgji�joqlzy�|ª lz�£�~igjuB¶ ß �¡Ä���¹ �� ç � � ikgj�q�hsrlzy{g����hl>��~��~o3|gÑ�joqlzy�|ª lz�£�¢gju y{otehoOÍÝ

µ>¶¸·�¹Ì´
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prsvuW�X�� _ # � µ1`n¶¸·�¹¾´%# _ prsvuW�X�� µ>¶¸·�¹ ` Æ
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pvsruW�X�� µ>¶¸·�¹¡¤£gjlny���~ohÝ

prsvuW�X�� ����� _ µ>¶Û·�¹ ` ´ ����� _ pvsruW�X�� µ>¶¸·�¹ ` � pvsvuW�X�� �xÉ � _ µ>¶¸·�¹ ` ´��$É � _ prsvuW�X�� µ>¶Û·�¹ ` Æ� ê � � ���hl>��~��~o #�¶¸·�¹>´ � � ¶¸·�¹¢|g��joqlnyÙ|ª lz�£�¢gjuB¶ ß �¡Ä���¹ �hikgVpvsruW�X�� µ>¶¸·�¹ØÔ�¶ ß �¡Ä���¹«¤£gjlny���~ohÝ

pvsruW�X��$� � _ µ>¶¸·�¹ ` ´ � � _ prsvuW�X�� µ>¶¸·�¹ ` Æ
��� �����Ñ� D�� E
� Ã��pvsruW�X � � � 	 · # Ä�· % ÄÅÃ· À ÄÎÃ 
 ´ � � 	 pvsruW�X � · # Ä�· % ÄÅÃ· À ÄÎÃ 
 ´ � � _ ê ¿ ` �� ¿ �JpvsruW�X��

�
� � _ ����� ¶¸·�¹ `´ � � _ pvsruW�X��

�

����� ¶¸·�¹ `¼´ � � _ ����� _  ¿ `�`´ � � ¶�ÃL¹>´ ß �
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� �  � 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
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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�ÉR��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
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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 �
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|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°ÉÀ 
 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]ZsbedsiaRTSaÉtcR���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�ZsSweo�UaRjiaSVR»pXsrdmRTS�tyZOiWRjU�Z¶U�Zsoc�mRTo�UaR
XTdmkÚdmS�Rjw�âcdmSXTd!dsiatcRToyZstcdmST�
� Ö �  
FRjiaw��y´�`cR·´�`cR�ZsS3SWRj�m`cweo�UaRTS�|�Zsk�^_ beweZsS�tcR�XT`»iWx]ZsS�SjrZsdBdsiWUadm�mdmoyZswhST«
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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�� �
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}´} y¢X[Z�^C±Z���Z6����� } �¦]§]lm } g���Z6���O]l�´m Â ìÙ¤ Ò Å �[Z�g�� k]lmE^(~�m�����` } m§~pm�g���m4npoÆ Ò �cZrb ±]v� } bEm/��Z��´]O� } ��m4Z�m~pm�g���m;npoÆÜìD�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�npyÆ$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�oÆ 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#��`cZmY�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��`cZn�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�oÆ �-�[��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�oÆ 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|{
¼ g�� k]lmDZ|� } ����Z�~pZ���mEb_Z�gcm��"`cb�npo�qîw��¥¤���yR�¦]l���[`cZO�

^ � w�n�oÊyÌÆ ^iw��6y%Ú ^iw��Ùy
��Ú � ¬

¼ bÑm�`Ù���¦]l�/~¥]l�´]Ê���¦]l���ºZ�� } ����Z_`cbÑ~�m�g���m+gcm+®l�¥±]�� j m+�cZÝ^%�ºm�gc�cZd]¨��Z6�¦]¨�¦]lgc®�Z�g���Z_gcZ6����Zd~pm�g���m±Zd~¥]O�¦]l�´Z6�Õ]
�](��Z6�¦]+��Z j ]lg���ZÝ�[`cZd� } ®�] w��¥¤�^iw��Ùy�y�ZBw��v¤�^iw ��y�y|{ ��]O�¦]a]+~c��m-�O]��cm+��Z6ml��Z�bd]Ù�º��Z�\�]am]O~!�Z�gc� } j Zl{

ba

f(b)

f(a)

x0

XÙ]O�pZ6b_m��/��`cZE`cbd]¨ef`cgihjOk]lm j m�gc���¦]lg���ZE��Z6bÑ�cZ6� } �O]l�³](g�`c�´]Ù{ÝÞ %Z6ml��Z�bd]Ý�cm -�]l��ml� 
 ±Z�� } m+gcm��efml��gcZ j Z4];��Z j ±» ~c��m j ]D�cZ6���¦]D~c��ml~c� } Z��³]l�cZl� j m�b_m§��Z6��Z6b_m��];��Z�®�` } � {
� Àr��M Pz� NPRQS HKTpW
ÂÄÃ�Å X[Z�\�]«^ `cbd]aef`cgihjlk]lm j m�g�� ±» g�`³]aZ�b Â �¥¤�� Å ZÝ�cZ|� } �¢±]O��Z���Z�b w��¥¤���y|{BX[Z¨^��xw�npy§ÆÔìa~¥]O��]a��m��cm
naqîw��¥¤���y|�[Z�g�� k]lmd^I±Z j m�gc����]lg���ZO{
�R��m-�O]Ù�"X[Z�\�]lb n ê ¤cn ë q Â �¥¤�� Å Ï¥��`Ù~pm�g ² ]d�[`cZ/n ê $�n ë {��iZ��´m %Z�ml��Z�b_]E�cm&-�]l��ml� 
 ±Z�� } mc�°��Z�bEm���[`cZ!Z|� } ����Z!n�o+qçw�n ê ¤�n ë y��¦]l����`cZ¨^��xw�n�o y�w�n ë Ú n ê y4Æá^iw�n ë y�Ú�^iw�n ê y|{ �¢m�b_mc�º~�ml� ² } ~�±ml��Z���ZO�^��½w�nzyÌÆÜì;~¥]O��]D��m[�cm§nK�¥Z6g�� k]lmd^iw�n ê yÌÆ¸^iw�n ë y|{ �¢m�b_m;n ê Z�n ë � k]lmd]O��� } ���¥±]O� } m����Ù��Z6b_m��	�[`cZ4^I±Zj m�gc����]lg���ZO{
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Â Ò Å X[Z�\�]lb¶^ Z���ef`cgihjlkm�Z�� j m�g�� ±» g�`³]l�/Z�b Â �°¤�� Å ZE�cZ6� } �	±]O��Z } �rZ�b w �°¤���y�{EX[Z_^�� w�npy�Æ�� �xwÛnzy#~¥]O�¦]
��m��cmDn+qîw �°¤���y��ÙZ�g�� k]lm!^iw�npy�Æ���w�npypà£â¥�³m�gc�cZ;âã±Z/`cbd] j m�gc����]lg���ZO{
�R��m-�O]Ù���	]l����] j m�gc� } �cZ6�¦]O����wÛnzyÌÆI^iw�npy%Ú���w�npy ZY]O~³� } j ]O� ÂÄÃ�Å {
¿ � H%�ÁÀr� S T W
ÂÄÃ�Å X[`Ù~pm�g ² ]lb_m���[`cZ4`cb j ]O����m_~pZ6� j ml����Z4`cbd]_� } �����]lg j } ]_�cZ Ã
	 ì¢â�u Z�b Ò ² ml��]l��{#å�Z�gcml�¦]lgc�cm~pml�§ÇdÆ�Ç�w���y�]ª� } �����]lg j } ]¨~pZ|� j ml��� } �³]¨~pZ���m j ]O����ma]O~�±m��� ² ml�¦]l����]ª��Z���m j } �³]l�cZ_bÍ±Z�� } ]¨�c`Ù�¦]lg���ZZ�����Z�~pZ|�Ê±» m��cmE�cZ���Z�bE~pm ±Zl�

Ç�w Ò y%Ú Ç�w½ì�yÒ Úîì Æ Ã
	 ì�ÚîìÒ Æ���ì�â�u�����¬

å�m KZ�ml��Z�bd]+�cm -�]l��ml� 
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�R��m-�O]Ù� } y�¢m�b_mî^��½w�n�oÊy!Æ ì«Z+ì $ ^���� w�n�o yÝÆ � } b
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� k]lm_m��	~pm�g���m��"�cZ } g��³Z�� k]lmE�cZY^%{

-1 -0.5 0.5 1

Â ß Å X[Z¹\�]d^iw�npyÌÆIÇÊÉ ËÌw
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ZÊy ¼ ����`c�cZ�b_m��] j m�g j ]Ê� } �³]l�cZ/�cZ/^%�



� ��� ���	��
�������������������������! "���#
���$�%�&�	�	

('�%�
^���� 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 � �
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� � �ã× Ã ¤�à�� Øl{

^I±Z j �m�g j ] �O]D~¥]O�¦];�¥] } �cmDZ�b �EÚ Ã ¤ Ú � ���� ��� � �
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GIHKJ�L�MONPRQS HKT W
} y���]O�¦] j ]l�³]§npo�q(s+�³]§� } efZ6��Z�g j } ]l���cZ��;ÆI^iw�npy¢gcm§~pm�g���m§npo(±Z��cZ�gcml�¦]l�³]§~pml� � �Em�` � ^iw�n�o y�Z�cZ �³g } �³]D~pml� � �§Æ¸^��½w�n�o y � nK{
}´} y	Þ } g j ��Z�bEZ�g���mE�cZ �;ÆI^iwÛnzy�Z�b�npoa±Z��cZ6gcml�¦]l�cmE~pml�����!Zr�cZ �³g } �cm_~�ml��� �;ÆI^iw�n�oRà � npy|ÚÚ^iw�npo�y|{
��]O�¦]�n�o �Ù�³]l�cmc� � �¾±Z#`cbd]�ef`cgihjlk]lm§� } gcZ�]O����ml�c��Z�m4�cm�b(±» g } m��cZ#��m[�cm��Rm�� �O]l�´ml��Z��R~pm�����±» ��Z } � �cZ � nZ���� ±Z/`cbd]§ef`cgihjlk]lm_��ml�c��Z/mD�cm�b+±» g } mD�cZr��m[�cm��"m��"�O]l�´ml��Z��"~�m���� ±» ��Z } ���cZ � n%{
� �¥S À � M�H +���+ HKT WYX[Z¹\�] � n!ÆÜn_Ú8npol�³Z�g�� k]lmc�
} yI� } b
�������

���YÚ � �
ndÚ«npo ÆÜìÙ¬

}´} y	X[Z4^�� wÛnpo y �ÆIìÙ�µ� } b
�������

� �
� �

Æ Ã ¬
å�Z } y¢Z }´} y¢��Z�®�`cZ/��`cZ � � ±Z/`cbd] �l�pm�]	�E]O~c��mÊ� } bd]phjOk]lm§~¥]O��]����°��^iwÛnzyiÆI^iw�n�o y�à ^��½w�npoÊy � nzà
à �_w�n_Ú8npoÊy��¥m�gc�cZ��_wÛn_Ú8n�oÊy_±Z�`cbd]§ef`cgihjlk]lmE�¦]l���[`cZ2� } b

�������
�_w�n_Ú8npoÊy
ndÚ«n�o ÆÜìÙ{

�¢m�bE~¥]O��Z j m�b�� } gcZ�]O� } � ]phjOk]lmc{
¿ � H%�ÁÀr� S W�X[Z�\�]�;ÆI^iw�npy�Æ�n ë Ï � �;Æ Ò n � nKÏÙgcmE~pm�g���m;npol� � �;Æ Ò n�o � naZ����;ÆÆI^iw�n�oÌà � npy%Ú ^iw�n�o y�Æ2wÛnpoÌà � nzy�ë�Ú«npëo Æ Ò n�o � n;àÜw � npy�ëv{
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} yI� } b
�������

���YÚ � �
ndÚ«npo Æ � } b

��� ���
w�ndÚ8n�oÊy�ÆÜìÙ{

}´} yÜ� } b
�������

���
� �

Æ � } b
�������

w Ã à ndÚ8n�oÒ n�o y�Æ Ã {

}´}�} y npë�Æ�npëo à Ò n�o � n;à �Ew�nEÚ«npoÊy|�cZ6g�� k]lm �Ew�n_ÚBnpoÊyndÚ8n�o Æ npë¢Ú«npëo Ú Ò n�o � n
ndÚ8n�o ÆCndÚ8n�o�Z

� } b
�������

�_w�nEÚ«npoÊy
ndÚ«n�o Æ � } b

�������
w�ndÚBnpoÊy�ÆIì[{

� �¥S À � M�H +�� + HKT W
X[Z�\�]lb �8Æ ^iw�npy�Z �8Æ �zw�npyref`cgihjlkm�Z��;�cZ �³g } �³]l�;g�`cb �cm�b+±» g } m(s Zd� } efZ|��Z�g j } ±]O��Z } �§gcm+~pm�g���mn�orq(s+�¥Z�g�� k]lmc�
} y � wx^§à �³y6w�npo�yÌÆ � wx^zy�wÛnpo6y&à � w��cy�w�n�o�y|{
}´} y � wx^ �cy�w�n�o�yÌÆ���wÛnpo6y � wx^zy�wÛnpo6y&àã^iw�npo�y � w��cy�w�n�o6y�{

)+*-,�� � �(>�3 9 �� 9 56<DF 
 

ÂÄÃ�Å í�]l�"ef`cgihjlkm�Z���³]l�³]l���¥~�Z��cZ��x��Zl�
} y�-RZ6� } �³��`cZ/]l� j m�gc� } hjlkm�Z���cmD��Z�ml��Z�b_];�cZ �m��´��Zl{
}´} y�årZ|��Z6��b } gcZ�m��"npo j ml����Z���~pm�gc�cZ6g���Z6� �] j m�g j ��`c� k]lm_�cm;��Z�ml��Z�b_]Ù{

]�y�^iwÛnzyiÆCn ë Ú � n§à Ã ìÙ�³gcm } g���Z6���O]l�´m Â ìÙ¤ �vÅ �°y�^iw�npy�Æ�n ë Ú � n%�cgcm } g���Z6���O]l�´m Â Ú Ã ¤ �vÅ
j y"^iw�nzy�Æ�n�#"Ú � npë	Ú Ã � n;à Ò Ã �¥gcm } g���Z6���O]l�´m Â Ú ß ¤ �vÅ
�¥y�^iwÛnzy�ÆIÇÊÉÊËÌwÛnzy�àãæ|tlÇ�w�nzy��¥gcm } g���Z6���O]l�´m Â Ú Ð � ¤�ß Ð� Å

Â Ò Å í�]l�"ef`cgihjlkm�Z���³]l�³]l���¥~�Z��cZ��x��Zl�
} y�-RZ6� } �³��`cZ/]l� j m�gc� } hjlkm�Z���cmD��Z�ml��Z�b_];�cm;�l]l��ml�bÍ±Z6� } mc{
}´} y�årZ|��Z6��b } gcZ�m��"npo j ml����Z���~pm�gc�cZ6g���Z6� �] j m�g j ��`c� k]lm_�cm;��Z�ml��Z�b_]Ù{

]�y�^iwÛnzyiÆCn�#	Ú Ò npëv�³gcm } g���Z6���l]l��m ÂÄÃ ¤ ß Å �°y"^iw�npyiÆÜn � Ú 	 npëv�³gcm } g���Z6���O]l�´m Â Ú Ã ¤ Ã�Å
j y"^iw�nzy�Æ�npë	Ú � n;à �Ù�cgcm } g���Z6���O]l�´m ÂÄÃ ¤�� Å �¥y"^iw�npyiÆVÇÊÉ ËÌw Ò nzy|�[gcm } g���Z6���O]l�´m Â ìÙ¤ Ð Å

Â ß Å �	]l� j `c�´Z/m��	~pm�g���m�� j �Ê±» � } j m��/w ��Z�Z|� } ����Z�bdy¢�cZO�
]�y��;Æ ß n§à � �°y �;Æ�n ë Ú ß n;à 	

j y �;Æ Ò à Ò ndÚ«n ë �¥y �;Æçw�ndÚ Ò y�w�n4à � y
ZÊy �;Æ ß Ú«n�# e�y �;Æ�n�# à Ò npëÌà � n§à ß
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('�%�
®�y��;Æ�n � à � n # ² y �;ÆIÇ-É ËÌw�npy
} y �;ÆÜæ6tOÇ�w�npy \�y �;ÆIÇ-É ËÌw�npyºÚ¾æ6tOÇ�w�npy
� y �;ÆÜÉ � Ú8n �fy �;Æ �� w�n ë Ú ��y ë
b!y �;Æ n

n ë Ú � g¥y �;Æ 
 Ò ndÚ ß 

m�y��;Æçw � npë�Ú ß nEÚ Ã y�� ~°y �;Æ�n � w��YÚ8npy � �³Ëi¤³uáq(ä Z � �µì

Â��lÅ � ��]lgc�cmY]r~c� } b_Z } �¦]��cZ6� } �O]l�³]Ù���cZ6��Z6��b } gcZ"m�� } g���Z|���l]l��m��R�cZ j ��Z�� j } b_Z6g���m�Z��Om�`E�cZ j ��Z�� j } b_Z�g���m�³]l���Z�®�` } g���Z���ef`cgihjlkm�Z����
]�y�^iwÛnzyiÆ��in � Ú Ò ìin #¢Ú �inzë�à �

Ò n§à Ã Ò �°y"^iw�npyiÆ � n�#	Ú ß n

j y"^iw�nzy�ÆÜÉ � ÚBn �¥y"^iw�npyiÆ � ËÌw�npë�à Ã y
ZÊy"^iw�nzy�Æ�npë � ËÌw�npy e�y�^iw�npyiÆ Ã

� n ë à Ã
®�y��;Æ Ò n_Ú Ã ² y �;Æ ß Ú � n
} y �;Æ ß n ë à �On;à � \�y �;Æ�n # à Ò n ë Ú � n§à Ò

� y �;Æçw�ndÚ Ã y6w�ndÚ Ò y�wÛn;à ß y �Õy �;ÆIÇÊÉ ËÌw�npy&à n Ò
b!y �;Æ Ò � g¥y �;ÆÜÉ � �
m�y��;Æ�n�É � � ~°y �;Æ n ë

n_Ú Ã
Â �vÅ �	]l� j `c�´Z/m��	~pm�g���m��"�cZ/bµ±]v� } b_m��¢Zr�cZ/b(±» g } bEm�����Z��Õ]O� } ��m���w ��Z�Z|� } ����Z�b!y��cZl�

]�y��;Æ � npë¢Ú��On;à Ò �°y �;Æ � ndÚ«nzë

j y �;Æ n�#
ß
à ß n ë Ú � n§à � �¥y �;Æ n �

� à �

ß
n # à � n ë

ZÊy �;Æ �� ��n ë Ú Ò n e�y �;Æ � à �� w�ndÚ Ò y �
®�y��;Æ ß à �� w Ò n;à ß y � ² y �;Æ � n

n ë à �
} y �;Æ nDà Ã

n ë à Ò n;à Ã Ú
Ò n \�y �;Æçw�n;à Ò y ë wÛndÚ Ã y #

� y �;Æ�n ë � Ã ��Ú«n �fy �;Æ�n � à � n #
ß
à ß n ë

b!y �;Æ�ndÚ ß à
Ò

n;à Ã g¥y �;Æ�nzë � ß Ú«n ë
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m�y��;Æ�npë � � àÍn ~°y �;Æ �� n;w�n;à Ò y � ��
�cy �;Æçw�n;à Ò y�w�nEÚ Ò y # ��y �DÆ Ò npë�à

Ò
n ë

Â � Å �	]l� j `c�´Z/m��	~pm�g���m��"�cZ } g��³Z|� k]lm(w ��Z/Z�� } ����Z�b!y�ZrZ�����`c�cZ4] j m�g j ] � } �³]l�cZ/�cZl�
]�y��;Æ�Ú	n�# à � nzë�Ú �in �°y �;Æ ß n � Ú Ã ì�n�#¢Ú Ã

Ò npë�à Ã ì�n4à �

j y �;Æ Ã
nDà � �¥y �;Æ Ò n�É � # �

ZÊy �;ÆÜnpë�Ú Ã
ß n ë

e�y �;Æ nzë�à �
w�ndÚ ß y ë®�y��;ÆÜÉ � � � ² y �;Æçw�n;à � ycÉ � é �

} y �;Æ n§à Ã
n \�y �;Æ�n � Ã Ú8n ë

� y �;ÆIÇ-É ËÌw Ð npy �fy �;Æ � ËÌw�n ë Ú Ò n;à Ò y
b!y �;ÆÜæ6tOÇ�w Ð npy g¥y �;ÆÜÉ � � � ê

Â��vÅ ¼ ���pm j Z/m��"®l�¥±]�� j m����cZl�
]�y��;Æ�Ú	n ë à � n;à Ò �°y �;Æ�Ú"n���Ú«n # Ú Ò n ë

j y �;Æ ß n;à Ãw�n§à Ò y�w�n_Ú ß y
�¥y �;Æ � ËÌw�n ë à Ã y

ZÊy �;Æ �
� n§à Ò e�y �;Æ npë

ndÚ ß®�y��;Æ Ò � ndÚ«n ² y �;Æ�n # Ú ß n ë

} y �;Æ�n;à Ã
n \�y �;Æ Ã

n ë Ú
Ã
n

� y �;Æ�n��¢Ú8n�# �fy �;Æ�n � Ú«n � ¬
b!y �;Æ n;à Ã

n ë à Ò n g¥y �;Æçw�n;à Ã y�w�nDÚ ß y ��
m�y��;Æ Ã

� n # à Ã ~°y �;Æ n ë à Ò
n ë ÚBndÚ Ò

�cy �;Æ w�n§à Ã y ë
wÛndÚ Ã y�w�n§à Ò y ë ��y �DÆ n ë Ú � n_Ú �

n_Ú �

�¦y �;Æ2wÛn ë Ú Ã y ë ��y �;Æ Ò n � Ë ë w�nzy�¬
`¥y��;Æ w Ò n§à Ã y³É � � � �³y �;Æ n;w�ndÚ Ã y

n ë Ú �
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('�%�
��y �;Æ npë

É � � �¥y �;Æçw�n��"Ú8n ë y � ËÌw�npy

� y �;Æ �� n ë Ú �� n � �Êy �;Æ �� w�ndÚ Ã y ë
Â 	OÅ å�Z6��Z6��b } gcZ_m(�O]l�´ml�Y�cZ¨âa�¦]l�R��`cZ!](ef`cgihjlk]lm �«Æ n # àIâ�n ë à£nÝà Ã ]l�cb } �¦]¨`cb ~pm�g���m+�cZ
} g��³Z�� k]lmEZ6b�nÝÆ Ã {
Â � Å X[Z¹\�]�DÆ ��n�#Rà �¦nzë�à æ¦n;à � Ï �¥¤*�v¤¥æv¤ � q¨Î¸Z�� �ÆÜìÙ{
]�y¢årZ|��Z6��b } gcZ�m�±`cg } j m;~pm�g���m_�cZ } g��³Z|� k]lmE�cZ���{
�°y�- Z6� } �³�[`cZr�[`cZ��_��Z�b�`cb¯~pm�g���m_�cZrbµ±]v� } b_m§Z�`cb�~pm�g���mE�cZ�b+±» g } b_m§��Z ��ë¢Ú ß �[æ �µìÙ{
ÂÄÃ ì Å X[Z¹\�]�;ÆCn � w Ã Ú«n � y|�³m�gc�cZ/u�¤¥ËB� k]lmEg#±`cbEZ6��m��g³]O��`Ù�¦] } ��{ -RZ6� } �³��`cZl�
]�y"X[Z/u ±Zr~¥]O��� �_��Z�bÓ`cb¯~�m�g���mE�cZ�b(±» g } b_m§Z�b�nÝÆÜìÙ{
�°y"X[Z/ËV±Zr~¥]O� � �_��Z�b�`cb¯~pm�g���mE�cZ�b+±» g } b_m§Z�b�n!Æ Ã {
ÂÄÃ�Ã�Å ¼ ���pm j Z/mD®l�¥±]�� j mD�³]DeÛ]lb+±» � } ]§�cZ j `Ù���l]l� �;Æ�n � à n�# à æ�npëv�¥æ�q¨Î"{
� �¥S � ��H%� � T + H � � M��¯M�� � NPÌQ�ÌS
ÂÄÃ�Å å�Z6��Z6��b } gcZD]�±]O��Z ]Ý�cmÝ��Z6���]lgc®�`c�´mªbµ±]v� } b_mc� j m�bÔ�¥]l��ZEgcmÝZ } �Ùmª�cm���n¾Z§�R±Z6��� } j Z6����`Ù~�Z6� } ml��Z����ml�c��Z/];~¥]O�¥±]O��m��Õ]��;Æ Ã Ò Ú8npëO{
Â Ò Å �¢m�b `cbd]µ�[`³]lg�� } �³]l�cZ � �cZ bd]O��Z6� } ]l�Y�³]l�³]C�cZ6��Z � ��Z j m�gc������` } �«`cb �cZ6~�±m�� } ��mÜ�cZî�¥]l��Z�[`³]l�Ù��]l�³]DZ�~¥]O��Z��cZ�����Z|��� } j ] } ��{Ìå�Z6��Z6��b } gcZ�]l��� } b_Z�gc� km�Z����[`cZr� k]lmEm;��m��´`cb_Zrbµ±]v� } b_mc{
Â ß Å � bd]B��Z6�¦]8~¥]l����]lgc�cmî~pml�aw Ã ¤

Ò y j ml���¦]«m¾Z } �cm¾�cm��_n�Z�b � Æ w��°¤¦ì�y4Z+m¾Z } �Ùm«�cm�� �ãZ6b
�$Æçw ìÙ¤���y|{�å�Z6��Z6��b } gcZrmD��� } �]lgc®�`c�´m�� � �2�cZ¾±]O��Z ];b+±» g } bd]Y~¥]O�¦]�dZ���~�m�� } � } ��m���{
Â��lÅ � b j ]O���¦]	�D�cZ6��Z j m�g���Z6� � ìRæ�u(ë;�cZ_bd]O�[±Z6� } ] } bE~c��Z6����] j m�b �c`³]l�Ybd]O��®�Z�gc���cZ � æ�u j ]l�³]Ù�g³]E~¥]O����Z/��`Ù~pZ6� } ml��ZYg³]E~¥]O����Z } gcefZ6� } ml��Z4�c`³]l�#b_]O��®�Z�gc�#�´]O��Z6�¦] } ��cZ Ò æ|u j ]l�³]Ù{�å�Z6��Z6��b } gcZ4]l�� } bEZ�gc� km�Z���Z|�Ù��Z|��g³]l���cm j ]O���¦]	�r�cZ�bEm[�cm;�[`cZ/��`³] ±]O��Z ]§��ml�¦]l�z��Z�\�]Db+±» g } bd]Ù{
Â �vÅ�� ]	� � ��Z§® } ��]O��`cbÔ��� } �]lgc®�`c��m_��Z6���]lgc®�`c��m!�cZ ² } ~pml��Z6g�`c��]��aZ�bÓ��ml��gcm!�cZ§`cbá�cZ;��Z�`c� j ]O��Z6��m��6�®�Z6�¦]lgc�cmE`cb j m�gcZ j } � j `c�Õ]O�"��Z6��mc{Rå�Z6��Z|��b } gcZrm j m�gcZ/�cZ���m���`cb_Z�bµ±]v� } b_mc{
Â � Å å�Z6��Z6��b } gcZ�m;~pm�g���m_�³] j `Ù���l]��cë	Æ Ò w Ã Ú«nzy¢� } ��`³]l�cm_]DbEZ�gcml�� } �����]lg j } ]D�³];ml� } ®�Z�b¨{
Â��vÅ å�Z6��Z6��b } gcZ4md��m��´`cb_Z4�cm!bd] } ml� j } � } gc�Ù��m j } � j `c�´]O����Z6��m!��`cZY~pm[�cZ§��Z|� } gc� j � } ��m!g�`cb_]!Z6��efZ6�¦]�cZ���] } m �[{
Â 	OÅ å�Z���Z�\�]��x��Z j m�gc������` } �	`cb_]4~ } � j } g³]§�cZ�efml��b_] j } � j `c�´]O� � j m�bÈ��m��´`cb_Z } ®�`³]l�p] Ã Ò � Ð u #O{�å�Z6��Z|���b } gcZ;m����O]l�´ml��Z6���cm!�¦] } m �dZ;�³]Ý~c��m�ef`cgc� } �³]l�cZ �ãw½]l�Ä��`Ù�¦]�y|�z�cZ;b_m[�cmÝ�[`cZ;]!~ } � j } g³]Ý~�m�����]!��Z6�
j m�gc������` } �³] j m�bÓ];b_Z�gcml���[`³]lg�� } �³]l�cZ��cZ/bd]O��Z6� } ]l�°~pm�����±» ��Z��½{
Â � Å å�Z6��Z|��b } gcZD]¨]l�Ä��`Ù�¦]Ý�cm(bd] } ml� j m�gcZD�[`cZ;~pm[�cZD��Z6�/®�Z6�¦]l�cmª~�Z��Õ]Ý��ml�¦]phjlk]lmª�cZE`cb ��� } �]lgc®�`c��m��Z6� �]lgc®�`c�´mE�cZ ² } ~�ml��Z�g�`c��] } ®�`³]l�&] Ò æ�uáZ�b¯��ml��gcmE�cZ�`cbÓ�cm�� j ]O��Z|��m���{
ÂÄÃ ì Å å�Z6��Z6��b } gcZ¢m�~pm�g���m��cm�Z } �cm��cm��in j `v\�]���m�bd]#�³]l��� } �����]lg j } ]l�R];w � ¤ Ú � yKZ�w�Ú Ò ¤ ß y�±Z	b+±» g } bd]Ù{
ÂÄÃ�Ã�Å ¼ g�����Z���m��cm���m��	��Z6� �]lgc®�`c�´m��"�cZ¾±]O��Z ];�³]l�³]&�°�³��`³]l�zmE�[`cZr��Z�b�b_Z�gcml�"~pZ|�Ê±» b_Z|����m �
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ÂÄÃ Ò Å å�Z6��Z6��b } gcZªm�� j ]O��Z6��m��E�cZ(`cb ��� } �]lgc®�`c��m8��Z6� �]lgc®�`c�´m¾�cZ¸±]O��Z�]«bµ±]v� } bd]+��]O�pZ�gc�cmî��`cZ(��`³]
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�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�mwvk_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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�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
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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`bvs_v�[i^#[{tu�ws_�_vk_mwvaÛqc�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�[{vk_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
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� 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[{tqc�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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`~¦ 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`uvaÛqc�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
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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_mmwv��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_cevv��[{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_cevv��[{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�vtb`u�_cp[i^�cev"�§�[{m}^�c�\�c�j�`bk_mwvv��[{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_mwvn�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�_mwvk"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



����#�����������#�	�%����� ���U�& ���I
���� �g�"�
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_mwvn�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�_mwvne[{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_ca¨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_ca¨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 $ �
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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 ¦��
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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_cm{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�` [{tqc �¢¤ 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_mk_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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('�%�KML � 8��ÆP�� W �� W T X Y
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[{vv�s�z�v�j�`uj�s_`x�n{�mwcevk�[{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 ¥ �



����#�����������#�	�%����� ���U�& ���I
���� ��� �
� ¦ � �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�cmhaÛqc�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_mwvc¢s_v�[{�_k_m�v�s�z�v�j�`uj�s_`��n{�[{moj�^�`b�wmw�_mwaÛqc�j�^�`bne[�¸_np[{tbnes_tuch[{vv�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�[{vv�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�[{vv�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�[{vv�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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¤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_mwvne`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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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� �

-2 2 4 6 8 10

-4

-2

2

4

-2 2 4 6 8 10

-4

-2

2

4

 �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�

-4 -2 2 4

-2

-1

1

2

-4 -2 2 4

-2

-1

1

2
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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�

-2 1 2 4

-2

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

-3 -2 -1 1

-1

1

2

¬ ��°©¡�_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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2 52 5

' 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 �

-1 2 31

1

10

-1 2 31

1

10
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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

¬ 3 °�¡�_zf{][dgfiY�_�b_aneY�_�fij{stjr\�_zo�_"`�Y[f{_�][d�n��a_ Ì�Ê�² � Î ê ËFÍ�² �u�¶`�Y[f�_�\�_zlg}uY[l|\eY
_^Y[Z�\�_�]�d�n��z_�lgh�`�hul|\ehogY�hzn�ogY[l�_zo�_OÊ�Ë � Y^`�Y[fihOY[j !gh�oghuZÂÍ �

-4 -2 2 4

1

2

3

-4 -2 2 4

1

2

3

' Y[�pd�_�w]ay_zhko�_îneY�\e_v\�_zlg}uY�lm\eY�lghv`�hul|\ehvogY�hzneogY[l�_zo�_kÊzÛ�Ë � .gY[l|\�y_zh�Í�Û"Ë � ��hudÏZ�Y���_��glghv`�hul|\eh
Ì � ¨ � Î�bY�_TY[�¶d�_�w]zy_zh�o�_TneY�\e_í\�_zlg}uY[l|\eYUbYRÊ Ë1Ê��ÆÌ@Í�Û[Î%Ì Íí² � Î�1 � .Â`�_an�_íhz�g\eY�n�Ê �Æ�£ogY�nejr�z_zsOhuZj{sk`�f{j{]�ji\�_zstY�lm\eYvY[sGneY[f{_�w]zy_zh�_JÍ _'Y[�¶d�_�w]zy_zh Ì�Êk² � Î ê ËÀÍR² � .�\eY�sthuZ[« � Ì�ÊO² � Î�Ê��¢Ë �u��X
h
`�hul|\eh�Ì � ¨ � Î��p\eY[sOhuZ[«åÊ � Ì � ÎåË �� .�fihu}uhg� � Êî²�Í�² �îË���� ��l|\eY[}zn�_zlgoghtY�s neY�f�_�w]zy_zhO_kÊ��g\eY�neY[sthuZ[«
ÍJË	�8Ì@ÊgÎ5Ë Ì�Êî² � Î ê 1 �u�gÍÏË	� Ì�Ê�Î�Ë � Êî² �kY

� Ë � �
Û Ì�Ì�Êî² � Î ê 1 �!²ÅÌ � Êî² �mÎ�Î �mÊ�Ë � �

Û Ì@Ê
ê ² ,¢Ê 1 / Î��mÊvË / � Ý ©Ý

¬ � ° 
�Y�\�Y�nestjilgY�_Ãb_aneY�_ko�_�neY[}ujÆy_zh�f{jistji\e_zo�_�`�Y[f�_k][d�n��a_�« � Í  
ê 1 � � Ê

¯ 
ê
Ë � .�©¨�¯ � ���
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' Z
j{l|\eY�n�Z�Y�w]zyhuY[Z^][husÚhuZ�Y[j !ghuZ
Z[y_zhíÌÆ�¨ �|Î��5Ì½²Â©¨ �|Î±��Ì ��¨�¯[Î!YRÌ ��¨�²�¯�Î��^¡�husOh _ ]�d�n��z_�bY�Z�j{s bY�\�neji]�_
Y[s neY[f�_�w]ay_zh�_zhuZ�Y[j !ghuZÂ][hphzneogY�l�_zoghuZ[�©`�hpogY[sthuZÂ]�_zf{]�dgf�_an
_�b_an�Y�_Oo�_kneY�}ujÆy_zhtZ�jr\ed�_zo�_tlghO`gnejistY[jrneh
�pd�_zo�ne_zlm\eY^Y^s�dgfr\eji`�fij{]�_an!hvneY[Z�dgfr\�_zoghk`�hzn �g�¢Ê�Ë ¯

 � � ÌÆ ê ²�Í ê Î � �glgh�`gnej{stY�jineh��pd�_zo�n�_zl|\eYz� 'b_aneY�_�ogY[Z�\�_�neY[}ujÆy_zhìbYz«

/�Ë ¯
 � � �Û � ÌÆ ê ²íÍ ê Î � �uÍ .

� _zq[Y[lgogh _�svdgo�_zl5w]�_kogY^�z_anej[b_a�|Y[j{Z�«�ÍJËÐ � � æ Ì 	 Î��p\eY�sthuZ � � 	 �  � Y �uÍJËÐ ��� �¶Ì 	 Î�� 	 «
/TË ¯

 � � �Û � Ì� ê ²TÍ ê Î � �|ÍJËÐ£¯ � � �Û � ��� � Ì 	 Î�� 	 .
dgZe_zlgogh�_�j{ogY[l|\ejio�_zogY���� � � Ì 	 Î�Ë � � 1 �����mÌ � 	 Î� 1 � ���mÌ � 	 Î� �

/�ËÐ£¯ � � �Û ��� � � Ì 	 Î�� 	 ËÐ£¯ � � �Û Ì �� 1 ��� �¶Ì � 	 Î� 1 �����mÌ � 	 Î� Î�� 	 Ë � �£¯�-, � Ý ©Ý

' b_an�Y�_�`�Y[ogj{o�_ìbYa« � Ë�� /�Ë � %p¯� � Ý ©Ý

¬ / °5¡!_zfi][dgf{Yî_tZ�hus�_to�_zZ�b_aneY�_zZ�f{j{sOji\�_zo�_zZ!`�Y[f{_t][d�n��a_ Ê�ËFÍ � � æ � Í   Y�hÏY�j !ghOoghuZ"Í$��Z�_a��Y[lgogh�pdgY�Í � ¬���¨ æ �|° �gZ�Y[lgogh æ ¨� �����

� Ë � � �Û Í � � æ � Í  � �|Ít² �
ê � �
� � Í � � æ � Í  � �uÍ 1UÝiÝ{Ý{ÝiÝ{Ý 1ÐÌ½²��LÎ Þ � Ü � Þ �

�
�
Þ¶ë$Ü

	 �
� Í � � æ � Í  � �uÍ Ý

åY[sthuZ£�pdgY � Ë � Û 1 Ý{Ý{ÝiÝ{ÝiÝ{Ý{Ý�1 � Þpë Ü��ghulgogY ��� bY^_ b_aneY�_�f{jistji\�_zo�_�`�Y[f�_v][d�n��a_��gh�Y[j !�h�oghuZ�Í ��Z�Y
��  � Í � Ì � 1 �LÎg �Y ��Ë���¨ �uÝiÝ{Ý æ ² �u��hudRZ�Y���_��
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��� Ë � �
� � Ü 	 �

�
� � � Í � � æ � Í  � �uÍ$¨

][hulgZ�jiogY�n�_zlgoghg« ��� Ë
����
� �
� � Ü 	 �

�
� � � Í � � æ � Í  � �|Í

����
��Z�Y �ÈbYkbc sO`�_an�� ��l|\eY[}zn�_zlgoghO`�hznÂ`�_an�\eY[Z�\eY[sthuZ[«
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¬ � °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 � �
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¹ ¢i¼ ��£W½ � £ � § ¢¢�§>¤   �~¡m¢µ¡�¤x�>¡ � ¢�¦[¦�¾
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¹ ¢µ¡ � ¢µ¡   ¢k£ ¢
� ¢µ¡ � ¢�¡   ¢µ¡   ¢ ¹ � ¢µ¡   ¢

� ¢µ¡ � ¢µ¡   ¢µ¡   ¢

¹
� ¢µ¡   ¢  ¢

� ¢µ¡ � ¢µ¡   ¢  ¢ ¡º� ¹
��¡ � �¢��� �~¡ �¢ ¡ � �¢"! ¡Æ� ÀÁ QTETQL·

`t^aP������� � ¢µ¡ � ¢�¡   ¢k£   ¢ ¹ `a^aP�������
�~¡ � �¢��� �~¡ �¢ ¡ � �¢ ! ¡Æ� ¹

�½ À



"$#�� �Ä��	�������[
8�����	�������-���U���Ä������� �����
�����������p� l-KOq[KOFXPR^teLK�HµYZ�Le�ÃMG¶HGQkJLK��geL^aJgHµn�QGF�·
� ¤ ¢�¦ ¹ `a^aP������� ¢ � � §  ½T§ � ¡m¢�§ � É ¢	� $ À©�ª¬«��®¯L°± ª³²�
  gS[KOF[b�K��_�LKG�gS[K ¢ ¹ $ �oKOe�q�¶HGQ � ¤�$�¦ ¹ $ É S[K ¢ ¹ ½ qXKNPRQTSO·

� ¤ ½T¦ ¹ `a^tP������� ½ � � §  ½ § � ¡�½ § � ¹ `a^tP������� Ë ½ �  ½ ½ � ¹ ½   ½ À
\_K $�³¢	�Ê½ �LqXKNPRQTSO·

`t^aP�T����� ¢ � � §  ½ § � ¡m¢ § � ¹ `a^tP�������
¢ � � §½ ���¡�� ¢ ½�� § � ¹

$ O

`aQTETQ � ¤ ¢�¦ ¹ $ S[K $�� ¢��Ê½ � D	ETQGFIH¿KNS�qX�LJLKNP¨QTS�Q¨MNHGS[Q ¢ �Ê½ ·
`t^aP��� � � ¢ � � §  ½T§ � ¡i¢�§ � ¹ `a^aP�������

¢ � � §¢ ��>¡�� ½¢�� § � ¹
`a^aP������� ¢ §

�~¡�� ½¢�� § � ¹
¢ § À

y~e�q�¶HGQL·
� ¤ ¢�¦ ¹ ���

��
$ S[K $�³¢	�Ê½½   ½ S[K ¢ ¹ ½¢ § S[K ¢ �Ê½ À��� ��� HG`aMO�L`aKG·

`t^aP��� . ¢ � ¡m¢ � -�. ¡m¢ � - § ¡ À�À�À&À�À�À ¡W¢ § ¡m¢k£ �¢k£ � À©�ª¬«��®¯L°± ª³² l-^tb_^aJL^aeLJLQµQTS�n�QT`a^te�QTPR^aQTSN·
¢ � ¡W¢ � -�.�¡W¢ � - § ¡ À�À�ÀOÀ�À�À ¡m¢ § ¡i¢k£ � ¹ ¤ ¢k£³��¦ 	 � ¤ ¢�¦ OQTeLJLK 	 � ¤ ¢�¦ ¹ ¢ � -�. ¡³½�¢ � - § ¡ 2�¢ � - ! ¡ À�À�À ¡�¤ � £W½T¦_¢ § ¡�¤ � £³��¦_¢3¡ � � Á QTETQL·

`a^aP��� . ¢ � ¡i¢ � -�. ¡i¢ � - § ¡ À�À�À&À�À�À ¡m¢ § ¡m¢k£ �¢k£ � ¹ `a^tP��� . 	 � ¤ ¢�¦ ¹ 	 � ¤x��¦ À



����������	��
���
�����������������	�����! "$#��
V�QGF�QT�dq[FXQ¨`aHGJLQL� 	 � ¤x��¦ ¹ �~¡³½�¡ 2�¡ À�À�À$À�À�À ¡»¤ � £i½T¦¸¡�¤ � £³��¦�¡ � ¹ � ¤ � ¡º��¦½ �� Ì ��� HG`aMO�L`aKG·

`t^aP����� J���� � ¤ ¢�¦�£Ê�a� ��
	� ¤ ¢�¦��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 $�³¢	� D ½ KOe�q�¶HGQ $ � ��
	� ¤ ¢¸¦ ��� K �t� ��
�� ¤ ¢¸¦��t� ¹ $ �g`aQTETQ � ¤ ¢�¦ ¹ ��� � ¤ ¢�¦ �\_K ¢ ¹ D ½ �oKOe�q�¶HGQ �a� ��
	� J	D ½ K �a� ¹ � K � J	D ½ K ¹ £�� � Á QTETQ
� ¤ ¢¸¦ ¹ ������

�����

��� � ¤ ¢�¦¸¡º� S[K £ D ½ �³¢�� $
��� � ¤ ¢�¦ S[K $�� ¢�� D ½£�� S[K ¢ ¹ D ½ Ày~e�q�¶HGQ

`t^aP������� � ¤ ¢�¦ ¹ `a^aP������� ��� � ¤ ¢�¦ ¹ � O`a^aP����� � � ¤ ¢�¦ ¹ `t^aP����� � ��� � ¤ ¢�¦�¡Æ� ¹ ½ À
� QTeLS[KN�_�LKOe�qXKOPRKNe�qXKG� `a^tP����� J	��� � ¤ ¢¸¦�£¥�t� ��
	� ¤ ¢¸¦ �a� K-e¸¶HGQ¨K$�L^aSxqXKG���
p��� HG`aMO�L`aKG·

`a^aP��� 4 �
��
	� J ¢µ¡���

�
K

��� �C8 !T¤ ¢�¦�£ 2���� �98 ¤ ¢�¦ À
©�ª¬«��®¯L°± ª³² V>F[^aPRKN^cFIHGPRKNe�qXK�FXKOKNS[MOFXK&bGHGPRQTS�Q¨e��LPRKOFIHGJLQGFN·

��
	� J ¢µ¡ � D� K ¹ ��
	� ¤ ¢�¦���� � J � D� K ¡ ��
	� J
� D� K ��� � ¤ ¢�¦

¹ �½ 7 ��� � ¤ ¢�¦�£   2 ��
	� ¤ ¢�¦ :
¹ ��
	� ¤ ¢¸¦½ 7 ��� �C8 ¤ ¢�¦�£   2F: O



"���� �Ä��	�������[
8�����	�������-���U���Ä������� �����
��������n�QT^tS ��
	� ¤ ¢�¦��¹ $ �gKNe�q�¶HGQL·
��
	� J ¢µ¡ ��

�
K

��� �98 !T¤ ¢�¦�£ 2 ��� �98 ¤ ¢¸¦j¹ ��
�� ¤ ¢¸¦ J ��� �98 ¤ ¢¸¦�£   2 K½ ��� �98 ¤ ¢�¦�J ��� �98 ¤ ¢¸¦�£   2 K J	��� �98 ¤ ¢�¦¸¡   2 K
¹ ��
	� ¤ ¢�¦½ ��� �98 ¤ ¢�¦ J ��� �98 ¤ ¢¸¦¸¡   2 K À

Á QTETQL·
`a^tP����� ��
	� J ¢µ¡ ��

�
K

��� �98 !�¤ ¢�¦�£ 2���� � ¤ ¢�¦�¹ `a^tP����� ��
	� ¤ ¢¸¦½���� �98 ¤ ¢¸¦�J ��� �98 ¤ ¢�¦¸¡   2 K
¹ �½ Ë{À



����������	��
���
�����������������	�����! "�����U��� 9 =�� � <�� � <�C�� C 4
D	egHG`a^tS[K�H�MNQTe�qX^ae��L^aJgHGJLK�JgHGS�S[KOET�L^ae�qXKNS�YZ�Le�ÃMG¶QTKOSN·
�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

y~e�q�¶HGQ � e¸¶HGQisKjMNQTe�q s� e��gH¨KNP $ �~h-FosH �gMNQ�JLK � ·

-6 -4 -2 2 4 6

-1

-0.5

0.5

1

� ½ � � ¤ ¢¸¦ ¹ ½ .�� � £³�½ .�� � ¡Æ�©�ª¬«��®¯L°± ª³² }�KOKNS[MOFXK&bGHGPRQTS�H�YZ�Le�ÃMG¶HGQL·



"���� �Ä��	�������[
8�����	�������-���U���Ä������� �����
��������
� ¤ ¢�¦ ¹ ½ .�� � £ �½ .�� � ¡º� ¹ J ½ .�� � ¡Æ� K £W½½ .�� � ¡º� ¹ ��£ ½½ .�� � ¡º� À

\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

y~e�q�¶HGQL� � e¸¶HGQ�sK�MOQTe�q�s� e!�gH�KNP $ �>h	FosH �gMNQL·

-2 -1 1 2

-1

-0.5

0.5

1

�32p� � ¤ ¢¸¦ ¹ `a^tP* ����� `te J[�~¡ 
 � * K`ae J ��¡ 
 * K©�ª¬«��®¯L°± ª³²\_K ¢ � $ �LKOe�q�¶HGQL� `a^tP* ����� 
 � * ¹ $ K `a^aP* ����� ¤x�~¡ 
 * ¦ ¹ ¡�� � Á QTETQL�
`a^tP* ����� `te J[�~¡ 
 � * K`ae J ��¡ 
 * K ¹ $ À

\_K ¢ � $ �LKOe�q�¶HGQL·
`ae J ��¡ 
 � * K ¹ `te J 
 � * J �~¡ �


 � * K�K ¹ `ae J 
 � * K ¡ `ae J ��¡ �

 � * K ¹ ¢ � ¡ `te J �~¡ �


 � * K`ae J ��¡ 
 * K ¹ `ae J 
 * J �~¡ �

 *
K	K ¹ `ae J 
 * K ¡ `ae J �~¡ �


 *
K ¹ � ¡ `te J �~¡ �


 *
K À



����������	��
���
�����������������	�����! "��X"Á QTETQL·
`t^aP* ����� `ae J ��¡ 
 � * K`te J �~¡ 
 * K ¹ `a^tP* ����� ¢¿¡ `te J �~¡ �


 � * K�
�~¡ `te J �~¡ �


 *
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 � ·

-3 3

3

l-KOqXKOF[PR^aeLK�HGS�MOQTeLS�qIHGe�qXKNS�qIHG^tS�_�LK�HGS�S[KNET�L^te�q[KNS�YZ�Le�ÃMG¶QTKNS�S[K�È�HGP MNQTe�q�s� e��gHGSN·
�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
`a^tP��� - ! � � ¤ ¢¸¦ ¹ `t^aP��� - ! ��� � J D ¢2 K ¹ £�� À



"���� �Ä��	�������[
8�����	�������-���U���Ä������� �����
��������
� QTPRQ�QTS�`a^tPR^tq[KNSJLKOb�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[KNSJLKOb�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 � ·

-3 3

-1

1

� ½ � � ¤ ¢¸¦ ¹ �����
����

��
	� ¤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[KNPRQTSQTS�n�QT`a^ae�QTP¨^aQTSN·

¢ ! ¡ ��¢ § £ 2�½�¢µ¡ 2 �¢"!£ 2�¢ § ¡ Ë ¹ ¤ ¢k£W½T¦ § ¤ ¢¿¡ 
�¦¤ ¢k£W½T¦ § ¤ ¢¿¡º��¦ À



����������	��
���
�����������������	�����! "��I%
V�QGF�QT�dq�FXQR`ÅHGJLQL· ��
	� ¤x�T��¢R£i½T½T¦2�¢k£ � ¹ ��
�� J �T�~¤ ¢¨£i½T¦[¦2�¤ ¢k£ ½T¦ �¬Y HG´OKNeLJLQ � ¹ ¢U£i½ �gqXKNP¨QTS��!�LK ¢�" ½ ->�KNe�q�¶HGQE� " $ - �gKG·

��
�� ¤��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�
2 S[K ¢ ¹ ½¢ ! ¡ ��¢ § £ 2�½�¢¿¡ 2 �¢ ! £ 2�¢¸§{¡ Ë S[K ¢ �Ê½ Àh-FgsH �gMNQRJLK � ·

-1 1 2 3 4 5 6

-1

1

2

3

4

�32p� � ¤ ¢¸¦ ¹ ������
�����


�� � � > ��@ £ �¢ S�K ¢	� $
� ��� � ¤ D ¢�¦�¡ � S�K $��³¢	� 2¢ ! ¡Ê�T��¢ § £ 
 2{¢3¡º� �!2¢"! £ Ë ¢ § £ 2{¢3¡º� Ì S�K ¢ � 2 À



"��I# �Ä��	�������[
8�����	�������-���U���Ä������� �����
��������©�ª¬«��®¯L°± ª³² V>F[^aPRKN^cFIHGPRKNe�qXK	Y HpqXQGF[KNPRQTSQTS�n�QT`a^ae�QTP¨^aQTSN·
¢ ! ¡º�T��¢ § £ 
 2{¢3¡Æ� �!2¢�!£ Ë ¢ § £ 2�¢µ¡º� Ì ¹ ¤ ¢R£ 2�¦ § ¤ ¢¿¡Æ� �T¦¤ ¢R£ 2�¦ § ¤ ¢¿¡³½T¦ À

\_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

`t^aP��� ! � � ¤ ¢�¦ ¹ `t^aP��� ! � ¤ ¢k£ 2�¦ § ¤ ¢µ¡º� �T¦¤ ¢k£ 2�¦ § ¤ ¢µ¡ ½T¦ ¹ `a^tP��� ! � ¢¿¡º� �¢¿¡ ½ ¹ Ë O
`aQTETQL� £ � ¡ � ¹ Ë �>y>e�q�¶HGQL�LqXKOPRQTSQ¨S[^tS�qXKNPkHd·

� � ¡ � ¹ �£ � ¡ � ¹ Ë O
�_�LK-qXKNP S[QT`t��ÃMG¶QTKNS � ¹ £ 2 ½ K � ¹ �½ �

� ¤ ¢¸¦ ¹ ��������
�������


 � � � > ��@ £��¢ S[K ¢ � $
£ 2���� � ¤ D ¢�¦½ ¡ � ½ S[K $�³¢	� 2¢ ! ¡Æ�T��¢ § £ 
 2�¢¿¡º� �!2¢�!£ Ë ¢ § £ 2�¢¿¡º� Ì S[K ¢ � 2 À

h-FgsH �gMNQRJLK � ·



����������	��
���
�����������������	�����! "�� �

-2 2 4 6

1

2

3

4

� Ë � � ¤ ¢¸¦ ¹ ������
�����

¢µ¡�¤ � § £ Ë ¦
� £ ��� � �C8 ¤x�T��¢¸¦ S[K ¢	� $

� £³� S[K ¢ ¹ $
��
�� ¤ � ¢�¦`te ¤x��¡Ê��$ ${¢�¦ S[K ¢ � $ À©�ª¬«��®¯L°± ª³²\_K ¢ ¹ $ �LKOe�q�¶HGQ � ¤�$�¦ ¹ � £ � � Á QTETQL�geLKNMNKOS[SgsHpFX^aHGPRKNe�qXK�JLKOb�KOPRQTS�q[KOF��!�LKG·

`a^tP����� � � ¤ ¢¸¦ ¹ � § £ Ë
� ¹ � ¤�$�¦ ¹ � £³� O

^aSxqXQisKG� � ¹ Ë � V�QGF�QT�dq�FXQ¨`aHGJLQL·
`t^aP������� � ¤ ¢�¦ ¹ `t^aP������� ¼ ��
	� ¤ � ¢¸¦� ¢ ¾ ¼ � ¢`te ¤x�>¡º��$ ${¢�¦ ¾

¹ � `a^tP������� ¼ ¢`ae ¤x�~¡º��$ $�¢¸¦ ¾
¹ � `a^tP������� ¼ �`ae ¤x�~¡º��$ $�¢¸¦ +� ¾�À

� QTPRQL·
`t^aP������� `te ¤x��¡º��$ $�¢�¦ +� ¹ `ae J `t^aP������� ¤���¡Æ��$ $�¢�¦ +� K ¹ `ae ¤ 
 . �X� ¦ ¹ ��$ $ À

Á QTETQL�m`t^aP������� � ¤ ¢�¦ ¹ ���$ ${É MNQTPRQ `a^aP������� � ¤ ¢¸¦ ¹ � ¤�$�¦ �LqXKNPRQTS��_�LK � ¹ 2 $ $ KG·



"�� � �Ä��	�������[
8�����	�������-���U���Ä������� �����
��������
� ¤ ¢�¦ ¹ �����

����

¢µ¡º��½Ë £ ��� � �C8 ¤x�T��¢¸¦ S[K ¢ � $
2 S[K ¢ ¹ $
��
	� ¤�2 $ $�¢¸¦`ae ¤x�~¡Æ��$ $�¢¸¦ S[K ¢ � $ Àh-FgsH �gMNQRJLK � ·

-0.1 -0.05 0.05 0.1



����������	��
���
�����������������	�����! "����
�U� � C 487 < B � C�� ?
�c�N� \_K�È�H � ¤ ¢�¦ ¹ � ¡ Q ��� � ¤ ½�¢�¦~¡ � ��� � ¤ Ë ¢¸¦ � QTeLJLKr�ROPQFO � � ��� \dH? �KNeLJLQW�_�LK � J	D ½ K ¹ � �� ¤�$�¦ ¹ ��� ¤ $�¦ ¹ ����� ¤�$�¦ ¹ � > ! @ ¤�$�¦ ¹ $ K��_�LK � n�Q_JLK¨S[KOF3KNS�MOFX^tqXHÂegH]YZQGFXPkH � ¤ ¢¸¦ ¹ ��
	� � ¤ ¢¸¦ �
� ������JLKOq[KOFXPR^teLK��ROHQ�O � K � �©�ª¬«��®¯L°± ª¥² V FX^aP¨KN^tFIHGP¨KNe�q[K�eLQGqXK��_�LK � ¤ $�¦ ¹ � ¡ Q ¡ � � � ��� ¤�$�¦ ¹ Q ¡ Ë � K � J�D ½ K ¹ � £ Q ¡ � É`aQTETQL�LQ! Lq[KNPRQTS�Q¨S[^tS�qXKNPkHd·

���
��
� ¡ Q ¡ � ¹ $� £ Q ¡ � ¹ �
Q ¡ Ë � ¹ $ O

MN� È�H¨S�QT`a��ÃMG¶HGQmsK�� ¹ 2 Ì �PQ ¹ £ �½ K � ¹ �Ì É KOe�q�¶HGQL·
� ¤ ¢�¦ ¹ 2 Ì £ ��� � ¤ ½�¢�¦½ ¡ ��� � ¤ Ë ¢�¦Ì À

V�QGF�QT�dq[FXQ¨`aHGJLQL� ��� � ¤ Ë ¢¸¦ ¹ ½ ��� � § ¤ ½�¢�¦�£³� K ��� � ¤ ½�¢�¦ ¹ ��£i½ ��
	� § ¤ ¢¸¦ �L`tQTETQL·
� ¤ ¢¸¦ ¹ 2 Ì £ ��� � ¤ ½�¢¸¦½ ¡ ��� � ¤ Ë ¢¸¦Ì

¹ �Ë £ ��� � ¤ ½�¢¸¦½ ¡ ��� � § ¤ ½�¢�¦Ë¹ ��
���� ¤ ¢¸¦ À
y~e�q�¶HGQ¨� ¹ 2Ì �PQ ¹ £ �½ � � ¹ �Ì K � ¹ Ë �
� ½ � l-KOq[KOFXPR^teLK�H¿KN�!�gH�ÃMG¶HGQ�JgH¿FXKOqIH3qIHGeLETKNe�qXKjK�JgH3FXKOqXH�eLQGFXPkHG`	�HµMN�dF�bGH�
 ¹ ��� � ��
	� J ¢k£ �½ K eLQn�QTe�qXQ�QTeLJLK�H�MO�dF[bGH�^ae�qXKOFXS[KOMOqIH¨Q�KN^c�dQ¨JLQTS ¢ �
©�ª¬«��®¯L°± ª³² l-KOqXKOF[PR^aeLKNP¨QTS�Hµ^ae�qXKOFXS�KdÃMG¶HGQRJgHµMN�dF[bpH¨MNQTP Q¨KN^ �LQ�JLQTS ¢ ��\_K�
 ¹ $ �LqXKNPRQTSN·

��� � ��
	� J ¢k£ �½ K ¹ $  ¢k£ �½ ¹ $  ¢ ¹ � À



" � � �Ä��	�������[
8�����	�������-���U���Ä������� �����
��������Á QTETQL��Q8s�LeL^tMNQÂn�QTe�qXQ JLKR^ae�qXKOFXS�KdÃMG¶HGQºsK ¤�� O $�¦ ��V�QGF�QT�dq[FXQ `ÅHGJLQL��Q MNQ_K��gMN^aKNe�qXKkHGeLET�L`aHpF�JgH F[KOqIHqIHGeLETKNe�qXK�K�JgH�F[KOqIH�eLQGF[PkHG` �H�MN�dF�bGHµSN¶HGQL�LFXKNS�n�KNMOqX^cbGHGPRKOe�qXKp·
� . ¹ 
 � ¹ �  2�¡³½�¢R£ ¢ § � � . ¤x��¦ ¹ �½
� § ¹ £ �
 � ¹ £ � 2�¡ ½�¢k£ ¢ § � � § ¤���¦ ¹ £�½ À

Á QTETQL�¬HµKN�_�gH�ÃMp¶HGQ¨JgHµF[KOqIHµqXHGeLETKNe�q[K�KjJgH�FXKOqIHµeLQGFXPkHG`¸SN¶HGQL�LFXKOS�n�KNM&qX^tbpHGPRKNe�qXKG·

 ¹ �½ ¤ ¢k£³��¦ � ¢k£i½ 
 ¹ �

 ¹ £�½�¤ ¢R£ ��¦ � ½�¢3¡ 
 ¹ ½ À

�32p� l-KOq[KOFXPR^teLK�HUKN�!�gH�ÃMG¶HGQ]JgHUFXKOqIHUeLQGFXPkHG` �HÇMN�dF[bpH 
 ¹ ¢�� � ¤ ¢�¦ �¸�_�LK sK3noHpFIHG`aKO`ÅH �HÇFXKOqXH ½�¢]£½ 
 ¡ 2 ¹ $ �
©�ª¬«��®¯L°± ª³² V>F[^aPRKN^cFIHGPRKNe�qXKG�_M�HG`aMN�L`tKNPRQTSQTS�MOQ_K��gMN^tKNe�qXKNS	HGeLET�L`aHpFXKNS��_�LK�nLF[KNMN^aS[HGPRQTSN�
 MNQ_K��gMN^aKNe�qXK�HGeLET�L`ÅHpF�JgH�FXKOqIH ½�¢¨£i½ 
 ¡ 2 ¹ $ sK � . ¹ � �

 MNQ_K��gMN^aKNe�qXK�HGeLET�L`ÅHpF�JgH�FXKOqIHµeLQGFXPkHG` �HµMN�dF[bpHmsKG·

� § ¹ £ �

 � ¹ £ ���¡�� � ¤ ¢�¦ À

� QTPRQ¨HGSFXKOqXHGS�SN¶HGQ�noHpFIHG`aKN`aHGSN�dqXKNP¨QTS��!�LK � . ¹ � § �g^aS�qXQisKG·
£ ���¡�� � ¤ ¢¸¦ ¹ � � � � ¤ ¢¸¦ ¹ £�½ � ¢ � ¹ 
 - § É

`aQTETQL�gqXKNP¨QTS��!�LK 
 � ¹ 
 - § � � ¤ 
 - § ¦ ¹ £�½ 
 - § �D KN�!�gH�ÃMG¶HGQkJgH¨FXKOqXH¨eLQGFXPkHG` �HRMN�dF[bpHR�_�LKjnoHGS[SXHn�KO`aQ�n�QTe�q[Q ¤ 
 - § O £�½ 
 - § ¦ sKG·

 ¡³½ 
 - § ¹ ¢k£ 
 - § � 
 £ ¢ ¹ £ 2 
 - § À



����������	��
���
�����������������	�����! " � �

0.25 0.5 0.75 1 1.25 1.5

-0.4

-0.2

0.2

0.4

0.6

� Ë � l-KOqXK&FXPR^aeLK�QTS�noHpF HGPRK&q[FXQTS��¬�RQjK � �u� qIHG^aS��_�LK�HµnoHpFosH? �QT`aH 
 ¹ � ¢ § ¡ Q ¢µ¡ � qIHGeLETKNeLMO^aKHµF[KOqIH 
 ¹ ¢ eLQ�n�QTe�qXQ¨JLK�H? gS[MN^aS�SXH � KjnoHGS[S[Kjn�KN`tQ�n�QTe�qXQ ¤x£�� O $�¦ �©�ª¬«��®¯L°± ª³²
� QTPRQ�Qµn�QTe�qXQ ¤�£�� O $�¦ JLKOb�Kjn�KOF[q[KNeLMNKOF �H¿noHpFosH? �QT`aHd�LS[�  gS�qX^cqX�L^aeLJLQ¨egH¨KN�_�gH�ÃMp¶HGQL�dqXKNPRQTS��_�LKG·

¤x��¦ � £ Q ¡ � ¹ $ À
� QTPRQ�H�noHpFosH? �QT`ÅH�JLK&b�K�qIHGeLETKNeLMN^aHpFH�FXK&qIH 
 ¹ ¢ eLQ�n�QTe�qXQ3JLK	H? gS[MN^tS[SXH � ��qXKNPRQTS>�_�LK�S[K 
 ¹ � �KNe�q�¶HGQ ¢ ¹ � �{v�S�qXQisKp�oQµn�QTe�qXQ ¤x� O ��¦ sKjMNQTP¿�LP �HµFXKOqXH�K �H¿noHpFosH? �QT`aH É S[�  gS�qX^cqX�L^aeLJLQRegHµKN�_�gH�ÃMp¶HGQL�qXKNP¨QTS��!�LKG·

¤ ½T¦ � ¡ Q ¡ � ¹ � À

 MOQ_K��gMN^tKNe�qXKjHGeLET�L`ÅHpFJgH�FXKOqIH sK � . ¹ � K-Q3MNQ!K��gMN^aKOe�qXKjHGeLET�L`aHpFJgH3F[KOqIH�qIHGeLETKNe�qXK �H�noHpFosH? �QT`aHsK � § ¹ 
 � ¹ ½ � ¢�¡ Q �g`tQTETQ � § ¤x��¦ ¹ ½ � ¡ Q � � QTPRQ � . ¹ � § ·

¤�2�¦ ½ � ¡ Q ¹ � ÀÁ QTETQL�oJLK ¤x��¦ � ¤ ½T¦ K ¤�2�¦ qXKNPRQTSQRS[^cqXKNPkHd·
���
��
� £ Q ¡ � ¹ $� ¡ Q ¡ � ¹ �½ � ¡ Q ¹ � O

MN� È�H¨S�QT`a��ÃMG¶HGQmsKp·~� ¹ � ¹ �Ë K Q ¹ �½ �



" � � �Ä��	�������[
8�����	�������-���U���Ä������� �����
��������

1

1

2

��� � D YZQGFXPkHuJLKÇ�LPkHrMNQT`a^tegHre��LPkH sHpFXK�HrJLKÇnLFXKOS[KOF[bpH�ÃMG¶HGQ HGP  g^tKNe�qXHG` �{n�Q_JLKUS[K&F¨JLKNS�MOFX^tqXHÄn�KO`ÅHKN�!�gH�ÃMG¶HGQ 
 ¹ £¢ § ¡ � ��¢ £ � � � S[KNeLJLQ �	� ¢ � �T� � | P M�H�ÃMNHGJLQGF���P¿�LeL^aJLQ JLKR�LP:F[^��gK¨KOS�qosH`aQ!M�HG`a^t´�HGJLQµeLQ¨n�QTe�qXQ ¤ ½ O $�¦ ��D8noHpF[q[^tF�JLK��_�LK-n�QTe�qXQ�JgH¨MNQT`a^tegHd�gH�Y HG�LegH¨KOS�qIHpFosH ��$ $�� S�KNET�dFIH��
©�ª¬«��®¯L°± ª ² l-KNeLQGqXKNPRQTSn�QGF 	 � ¹ ¤ ¢ � O 
 � ¦ Qµn�QTe�qXQkHG`$sKOP JLQ¨�_�gHG`�H�Y HG�LegH¨e¸¶HGQ�n�Q_JLK�S[KOF�bd^aSxqIHn�KO`aQÂM�H�ÃMNHGJLQGF���S[^cqX�gHGJLQÂeLQ]n�QTe�q[Q ¤ ½ O $�¦ ��D Y HG�LegHÂKNS�qXHpFosHÂH]SXHG`cb�QL��HG`$sKNP:JLQ]n�QTe�qXQ 	 � QTeLJLKkHFXKOqXH��_�LKj`a^tE�H ¤ ½ O $�¦ �HµMNQT`a^tegH�S[K È�H�qIHGeLETKNe�qXK �HµPRKNS[PRHd�

2


  gS[KOF[b�K3�!�LK 
 � ¹ £�½�¢µ¡»� � sK�Q¨MNQ_K��gMO^aKNe�qXK3HGeLET�L`aHpF�JLK��!�gHG`a�_�LK&F�FXKOqXH�qIHGeLETKNe�qXK �H�noHpFgsH? �QT`ÅH É`aQTETQL�LeLQµn�QTe�qXQ 	 � �gq[KNPRQTS 
 � ¹ £�½�¢ � ¡º� � K�H�KN�!�gH�ÃMG¶HGQRJgHµF[KOqIHµqXHGeLETKNe�q[KÄsKG·

 £ 
 � ¹ ¤x£�½�¢ � ¡º� �T¦�¤ ¢¨£ ¢ � ¦ À

� QTPRQ¨H¿FXKOqIH¿noHGS[SXH�n�QGF ¤ ½ O $�¦ �_qXKNP¨QTSN·
¤���¦ £ 
 � ¹ ¤�£�½�¢ � ¡º� �T¦�¤ ½�£ ¢ � ¦ À
 n�QTe�qXQ 	 � qIHGP  �sKNP n�K&F[qXKNeLMNK �HµnoHpFosH? �QT`ÅH É KNe�q�¶HGQL·



����������	��
���
�����������������	�����! " �$"
¤ ½T¦ 
 � ¹ £¢ §� ¡º� ��¢ � £ � � Àv�ET�gHG`ÅHGeLJLQ ¤x��¦ K ¤ ½T¦ ·

¢ §� £ Ë ¢ � £ 2�½ ¹ ¤ ¢ � £ Ì ¦�¤ ¢ � ¡ Ë ¦ ¹ $ � ¢ � ¹ Ì K 
 � ¹ � Ày~e�q�¶HGQ 	 � ¹ ¤ Ì O ��¦ K�H�Y HG�LegH¨KOS�qIHpFosH�H�SXHG`cb�Q¨H¿noHpF[qX^tF�JLK ¢ � Ì �
���p� D F[KOqIH�qIHGeLETKNe�qXK �H3MN�dF[bpH�
 ¹ £¢ � ¡i½�¢ § ¡ ¢ eLQ3n�QTe�qXQ ¤x� O ½T¦ sK�qIHGP  �sKNP qXHGeLETKNe�q[K �H3MN�dF�bGHKNP �LP QT�dq[FXQ�n�QTe�q[QL�>D	MIfLK�KOS�qXK�n�QTe�q[QL�
©�ª¬«��®¯L°± ª ² 
 MNQ!K��gMN^tKNe�q[KkHGeLET�L`ÅHpF�JgH FXKOqIHÇqIHGeLETKNe�qXK �H]MO�dF[bGHÆsK�
 � ¹ £ Ë ¢ ! ¡ Ë ¢R¡6� ��MOQTPRQ¤x� O ½T¦ sK3�LP n�QTe�q[Q MNQTP¿�LP �HRFXK&qIHkK�HkMN�dF�bGHd��qXKOPRQTS 
 � ¤x��¦ ¹ � �jD KN�!�gH�ÃMG¶HGQÇJgHkF[KOqIHRqIHGeLETKNe�qXK�_�LK-noHGS[SXHµn�KN`tQ�n�QTe�qXQ ¤�� O ½T¦ sKG·


 ¹ ¢µ¡Æ� ÀV{HpFIHµJLKOqXKOFXP¨^aegHpF�QTS�n�QTe�qXQTS�MNQTP¿�LeLS �HµMN�dF[bpH¨K �HµFXKOqXHµqIHGeLETKNe�qXKG�gFXKNS�QT`tb�KNPRQTSQ�S[^aS�q[KNPkHd·
� 
 ¹ £¢ � ¡³½�¢ § ¡i¢

 ¹ ¢�¡Æ� OQ! LqXKNeLJLQ ¢ � £W½�¢ § ¡º� ¹ ¤ ¢ § £ ��¦ § ¹ $ K ¢ ¹�� � � 
 n�QTe�qXQ�nLF[Q_MN�dFIHGJLQ�sK ¤x£j� O $�¦ �

-1 1

2

��� � 
 n�QTe�qXQ 	 ¹ ¤ � O 
�¦ n�KOF[q[KNeLMNK �H]noHpFosH? �QT`aH ¢ § ¹ Ë 
¬�Âl-KOqXKOFXP¨^aeLKRqXQ!JLQTS�QTS�n�QTe�qXQTS � JgHnoHpFosH? �QT`ÅHµqXHG^aS�_�LK�H�eLQGFXPkHG`¸KOP � noHGS[S[Kjn�QGF 	
©�ª¬«��®¯L°± ªm² | P n�QTe�q[QRHpFL g^cq[FosHpFX^tQµJgH3noHpFosH? �QT`ÅH sK � ¹ J �RO � §Ë K K�QµMNQ_K��gMN^aKNe�qXK�HGeLET�L`ÅHpF�JgH¿F[KOqIHeLQGFXPkHG` �HµMN�dF[bpHisKG·



" � � �Ä��	�������[
8�����	�������-���U���Ä������� �����
��������
� . ¹ £ �


 � ¹ £ ½¢ ÀD KO�_�gH�ÃMG¶HGQ�JgHµFXKOqXH�eLQGFXPkHG` �HµMN�dF[bpH¨eLQ¨n�QTe�qXQ � sKp·

 £ � §Ë ¹ £ ½� ¤ ¢k£ � ¦ ÀwÄHGS�HµeLQGFXPkHG`�noHGS[SXH¿n�KN`tQ�n�QTe�qXQ ¤ � O 
�¦ �d`tQTETQL·


-£ � §Ë ¹ £ ½� ¤ �	£ � ¦ � � ! £i½ Ì � £ Ë Ì ¹ ¤ � £ ��¦�¤ � ¡³½T¦�¤ � ¡ Ë ¦ ¹ $ À

 S�n�QTe�qXQTS�nLFXQ_MN�dFXHGJLQTS�SN¶HGQ � . ¹ ¤�£ Ë O Ë ¦ � � § ¹ ¤x£�½ O ��¦ K�� ! ¹ ¤ � O 
�¦ �

-4 -2 6

1

4

9

� Ì ��� QTS�n�QTe�qXQTS JLK-^ae�qXKOFXS�KdÃMG¶HGQµJgH3F[KOqIH ¢¿£ 
 ¡�� ¹ $ MNQTP H�MN�dF[bpH�
 ¹ ¢ § £ Ë ¢j¡ � �_q[FXH�ÃM�HGP�z�S�KHGS-eLQGFXPkHG^tS �HÇMO�dF[bGHd� � HG`aMN�L`tK�HÊsHpFXKNHÇJLQUq[FX^ HGeLET�L`aQkYZQGFXPkHGJLQkn�KN`ÅHGS-eLQGFXPkHG^tS	K�n�KN`aHÇMOQGFXJgHÇ�!�LKS[�  LqXKOeLJLK�QTS�FXKOYZKOFX^aJLQTS�n�QTe�qXQTS�JLK�^ae�qXKOF[S[KdÃMG¶HGQL�
©�ª¬«��®¯L°± ª³²l-KOqXKOF[PR^aeLKNP¨QTS�QTSn�QTe�qXQTS�JLK�^ae�qXKOF[S[KNMdÃMG¶HGQ¨JgHµFXKOqXH ¢k£ 
 ¡Æ� ¹ $ K�JgH�MN�dF[bpHd·

� 
 ¹ ¢ § £ Ë ¢¿¡ �

 ¹ ¢µ¡º� À
  LqXKNPRQTS ¢ § £ ��¢R¡ Ë ¹ ¤ ¢]£Æ��¦�¤ ¢ £ Ë ¦ ¹ $ É KNe�q�¶HGQ ¢ ¹ � K ¢ ¹ Ë É `aQTETQUqXKNPRQTS-QTS-n�QTe�qXQTS	 . ¹ ¤x� O ½T¦ K 	 § ¹ ¤ Ë O �T¦ �V�QGF�QT�dq[FXQ¨`aHGJLQL�gQTS�MNQ!K��gMN^tKNe�q[KNS	HGeLET�L`ÅHpF[KNS�JgHGS�eLQGFXPkHG^tS�SO¶HGQ¨JgHGJLQTS�n�QGF�·

� ¹ £ �

 � ¹ £ �½�¢k£ Ë É



����������	��
���
�����������������	�����! " �&%
� ¤x��¦ ¹ �½ K � ¤ Ë ¦ ¹ £ �Ë �>D	S�KN�!�gH�ÃMG¶QTKNS�JgHGS�eLQGFXPkHG^tS�KOP 	 . K 	 § �gSN¶HGQ�FXKOS�n�KNM&qX^tbpHGPRKNe�qXKG·

½ 
 £ ¢ ¹ 2 OË 
 ¡m¢ ¹ ½ Ë À}�KOS[QT`tbpHGPRQTS�Q¨S[KNET�L^te�q[K�S[^tS�qXKNPkH3noHpFIH�HGM$fgHpF�QTS�n�QTe�q[QTS�JLK�^te�q[KOFXS[KNM_ÃMG¶HGQRJgHGS�F[KOqIHGS�eLQGFXPkHG^aSO·
� ½ 
 ¹ ¢µ¡ 2Ë 
 ¹ £¢µ¡ ½ Ë ÉQ! LqXKNP¨QTS 
 ¹ 
 ½ K ¢ ¹ � �j\_K È�H 	 ! ¹ J � O 
 ½ K �	D sHpFXKNHRJLQUq�FX^ HGeLET�L`tQkJLK¿b>sKOF[qX^tMNKNS 	 . � 	 § K 	 ! sKJgHGJgH�n�QGF�� ¹ 	 � 	½ �gQTeLJLKG·

� ¹ �
�
�
�
�

� � �� Ë �½ � 
��T½ �
�
�
�
�
¹ £ � �½ � � ¹ � �Ë � À � À

1 4 6

2

4

6

��
p� y>S� �Q!MNK�Q�EGFosH �gMNQ�JgH¨MN�dF[bpH 
 § ¹ ¢ § ¤ ¢¿¡ 2�¦ �©�ª¬«��®¯L°± ª ² V>FX^tPRKN^cFIHGPRKNe�qXKQ! gS[KOF[bpHGPRQTS �_�LK�S[K�P¿�LJgHGPRQTS 
3n�QGF £ 
��!H�KN�!�gH�ÃMG¶HGQ�JgHjMN�dF[bpHGS~e¸¶HGQP¿�LJgH É `aQTETQ�H�MN�dF[bpHisKjS[^aPmsKOq[FX^tM�HµKOP FXKO`ÅH�ÃMG¶HGQ¨HGQ�KN^ �LQ�JLQTS ¢ �V�QGF�QT�dq�FXQ�`aHGJLQL� 
 ¹ � ¤ ¢�¦ ¹�� ¢   ¢µ¡ 2 ��`aQTETQ � � � ¤ � ¦ ¹ � £ 2 O ¡�� ¦ �{\_K ¢ ¹ £ 2 �!KNe�q�¶HGQ 
 ¹ $KµS[K 
 ¹ $ ��KOe�q�¶HGQ ¢ ¹ $ QT� ¢ ¹ £ 2 �3D MN�dF[bpH ^te�qXK&FXS[KNMOqXH QTS-KN^c�dQTS-MNQ_QGFXJLKOegHGJLQTS�eLQTS-n�QTe�qXQTS¤�$ O $�¦ K ¤x£ 2 O $�¦ �l-KOqXKOF[PR^aeLKNP¨QTS�QTSn�QTe�qXQTS�MOF s� q[^aMNQTSN�gJLKOF[^tbpHGeLJLQ 
 ¹ � ¤ ¢�¦ Kj^aET�gHG`aHGeLJLQRHµ´NKOFXQL·

 � ¹ 2�¤ ¢¿¡³½T¦½   ¢µ¡ 2 ¹ $ � ¢ ¹ £�½ À



" �&# �Ä��	�������[
8�����	�������-���U���Ä������� �����
��������
� QGqXKk�!�LK 
 � ¤�£ 2�¦ e¸¶HGQrK&�d^aS�qXKkK � sKkMNQTe�q s� e��gHrKNP ¢ ¹ £ 2 É MOQTPRQ � � � ¤ � ¦ ¹ � £ 2 O ¡�� ¦ ��eLQn�QTe�qXQ ¢ ¹ £ 2 H¿FXKOqIH¿qIHGeLETKNe�qXK �H�MN�dF[bpHisKjb�KOF[qX^tM�HG` �l-KOqXKOF[PR^aeLKNP¨QTS�QTSn�QTe�qXQTS�K&�dq[F[KNPRQTSN�LKNSxqX�LJgHGeLJLQRQ¨S�^aegHG`�JLK 
 � HGQµFXKNJLQGF�JLQ¨n�QTe�qXQ ¢ ¹ £�½ ·


 � � $  ¢ ��£�½

 � � $  ¢	��£�½ O

`aQTETQL� ¢ ¹ £�½ sK�n�QTe�qXQ¿JLK	Pus� eL^aPRQ�`tQ_M�HG`¬K 
 ¹ £�½ �{D MN�dF[bpH3e¸¶HGQ¿n�QTS[S[�L^�n�QTe�qXQTS JLK-^te �gK&�¸¶HGQ¿QT�HGS[SNs� e�q[QGqIHGSN�

-3 -2 -1 1 2

-2

-1

1

2

�c��$p� ljHGJgHÇ�LPkHkMN^cFXMN�LeLYZKOF KNeLMN^ÅHÇJLK3FIHG^aQ �_��JLKOqXKOFXP¨^aeLK¿�LPkHRMNQGFXJgHkqIHG`��!�LK¿HÇS�QTPkHRJLQ MOQTP¨nLFX^czPRKNe�qXQ�JLKNS�qIHµMNQGFXJgH¨KjJLK�S[�gH�JL^aS�q HGeLMO^ÅH¨HGQ�MNKNe�q[FXQRJgHµMN^tF[MN�LeLYZKOF KNeLMO^ÅHRS[K�È�H�P¥sH �L^tPkHd�©�ª¬«��®¯L°± ª³²
yy

rx

� QTP HGS eLQGqIH�ÃMG¶QTKNSJLQ¿JLKNS[KOeLfLQL� ¢ § ¡ 
 § ¹ � § É KNe�q�¶HGQ 
 ¹   � § £ ¢ § � 
 MNQTP¨nLFX^tPRKNe�qXQ3JgH¿MNQGFXJgHsK�� ¹ ½ 
 É `tQTETQ�� ¹ ½   � §£ ¢�§ � Á QTETQL�oH�YZ�Le�ÃMp¶HGQR�_�LKjJLKOb�KNPRQTS�PkH �d^aPR^t´�HpFksKG·
� ¤ ¢¸¦ ¹ ¢µ¡ ½ � � §£ ¢�§ À



����������	��
���
�����������������	�����! " ���l-KOFX^cbGHGeLJLQRKj^aET�gHG`aHGeLJLQRHµ´NKOFXQL·
� � ¤ ¢�¦ ¹ ��£ ½�¢  � § £ ¢ § ¹ $  ½�¢ ¹ � � § £ ¢ §  ��¢ § ¹ � §  ¢ ¹ �  � À

l-KOFX^cbGHGeLJLQReLQ bpHGPRKNe�qXKG·
� ��� ¤ ¢¸¦ ¹ ½ � §¤ � § £ ¢ § ¦ ! � § � � ��� J �  � K ¹ £ �   �Ë � � $ À

Á QTETQL� �  � sK-n�QTe�qXQ�JLK�P¥sH �d^aPRQ3K � J �  � K ¹   � �_�
�c�T�N� l-KOqXK&FXPR^aeLKjQ¨MO^a`a^teLJdFXQRMN^cFXMN�L`aHpF�FXK&qXQRJLK�b�QT`t�LPRK-P¥sH �L^tPRQ¿�_�LK-n�Q!JLK�S[KOF�^aeLS[M&FX^tqXQ¨e!�LP MNQTeLKMN^cFXMN�L`ÅHpF�FXKOq[QL�©�ª¬«��®¯L°± ª³² \_KdÃMG¶HGQ% g^aJL^tPRKNeLS[^tQTegHG`�JLQµnLFXQ! g`aKOPkHd·

B E C

D

A

x

y

� QTP HGS	eLQGqIH�ÃMG¶QTKOS	JLQkJLKNS[KNeLfLQL��S[K�È�HGP �¨K��uQRFXHG^aQkK3HUHG`tq[�dFIHRJLQkMNQTeLKG��FXKOS�n�KNM&qX^tbpHGPRKNe�qXK É ¢ K
UQ�FIHG^tQ¨H�HG`tqX�dFXH�JLQ¨MO^a`a^teLJdFXQL� V�QGF�QT�dq[F[Q¨`ÅHGJLQL�gQ�� ��� �@sK�S[KOPRKN`afgHGe�qXK�HGQ�� ��� � É qXKNPRQTSO·
���

��� ¹ � �� � �
�


 ¹ �� £ ¢ � 
 ¹ � � ¤ � £ ¢�¦ ¤x��¦ À

 b�QT`a�LPRK-JLQ�MN^a`t^aeLJdFXQisK	� ¹ D ¢ § 
 É `aQTETQL�LJLK ¤x��¦ q[KNPRQTS�_�LK�H�YZ�Le�ÃMG¶HGQUHµPkH �L^tPR^a´NHpFRsKG·

� ¤ ¢¸¦ ¹ D �� ¤ � ¢ § £ ¢ ! ¦ Àl-KOFX^cbGHGeLJLQRKj^aET�gHG`aHGeLJLQRHµ´NKOFXQL·
� � ¤ ¢�¦ ¹ D �� ¤ ½ � £ 2{¢�¦_¢ ¹ $ � ¢ ¹ $ QT� ¢ ¹ ½ �

2 À



" ��� �Ä��	�������[
8�����	�������-���U���Ä������� �����
��������
MNQTPRQ ¢ �¹ $ �gQÊs�LeL^tMNQ¨n�QTe�qXQ¨MOF s� q[^aMNQWsK ¢ ¹ ½ �

2 �>y>S�qX�LJLKNPRQTS�Q¨S�^aegHG`�JLK ½ � £ 2�¢ ·
½ � £ 2�¢ � $  $�³¢	� ½ �

2½ � £ 2�¢�� $  ¢ � ½ �
2 À

y~e�q�¶HGQ ¢ ¹ ½ �
2 sKjn�QTe�qXQ�JLK�P sH �L^aP¨QL� Á QTETQL�LQµMN^t`a^aeLJdF[Q¨JLK-b�QT`a�LPRK-P¥sH �d^aPRQ�^teLS[MOFX^cqXQ¨e��LP MNQTeLKqXKNP FIHG^tQ�JgHN oHGS[K�^tET�gHG`¬H ½ �!2 JLQjFIHG^aQ�JgH  oHGS[K�JLQ�MNQTeLK�K�HG`tq[�dFIH�^tET�gHG`gH � �!2 JgH�HG`tqX�dFIH-JLQ�MNQTeLKp�

�c��½ � ljK&qXKOFXPR^teLK	Q3q[FIHpn�sKN´N^tQ�JLK	n�KOF s� P¨KOq[FXQ¿P¥sH �d^aPRQ��_�LK	n�Q!JLKjS�KOF�^aeLS[MOF[^tqXQµe!�LP S�KNPR^cz MTs� F[MN�L`aQ¿JLKFIHG^tQ �_�©�ª¬«��®¯L°± ª³²

B

CD

A
n

2r

y

x h


 q[F[^ HGeLET�L`aQ � � � sKRFXKOq HGeLET�L`tQÄn�QT^aS sKk^aeLS[M&FX^tqXQÄe��LP S�KNPR^cz MTs� F[MN�L`aQ É eLQGqXKU�_�LK 
 ¹ ½ � £Ê½ � �\dH? �KOPRQTS��!�LK~e��LP q[FX^ HGeLET�L`aQ�F[KOq HGeLET�L`aQL�pM�HGJgH�M�HpqXK&qXQ sK�H�P�sKNJL^ÅH�ETKNQTPmsKOq[F[^aM�H�KNe�q�FXK H�fL^cn�QGqXKNe��LSXHKjS[�gH�nLFXQpÈxKdÃMG¶HGQ¨S[Q! LFXK�HµfL^tn�QGqXKNe��LSXH É `tQTETQL·
¢ § ¹ ½ � � � � ¹ ¢ §½ � K 
 ¹ ½ � £W½ � ¹ ½ � £ ¢ §� Ày~e�q�¶HGQL�gQ�n�KOF s� PRKOq[FXQ 	¨��sKG·
	 ¤ ¢¸¦ ¹ ½�¢¿¡ ½ � £ ¢ §� ¡ ½ � � 	 ¤ ¢�¦ ¹ Ë � ¡�½�¢k£ ¢ §� Àl-KOFX^cbGHGeLJLQRKj^aET�gHG`aHGeLJLQRHµ´NKOFXQL·

	 � ¤ ¢¸¦ ¹ £ ½�¢� ¡ ½ ¹ $  ¢ ¹ � À



����������	��
���
�����������������	�����! " ���l-KOFX^cbGHGeLJLQReLQ bpHGPRKNe�qXKG·
	 � � ¤ ¢�¦ ¹ £ ½ � � 	 ��� ¤ � ¦ � $ ÀÁ QTETQL��	 ¹ � �_� 
 q[FIHpn�sKN´N^tQ3JLK�n�K&F s� PRK&q[FXQ�P¥sH �d^aPRQ-�!�LK�n�Q!JLK�S[KOF ^teLS[MOFX^cqXQ3e��LP S[KNP¨^cz�MGs� FXMN�L`tQ�JLKFIHG^tQ ��qXKNP  oHGS[K�PkHG^aQGF^tET�gHG` H ½ �!�  oHGS[K�P¨KNeLQGF�^aET�gHG`�H �¿Kj`ÅHGJLQTS�e¸¶HGQµnoHpFIHG`aKO`aQTS�^aET�gHG^aS�H �!�



"�� � �Ä��	�������[
8�����	�������-���U���Ä������� �����
��������
�U��� < � � 4�� 7 �1<>?
�c�N��� HG`aMO�L`aK�� ¹ � `te J �98 ¤ ¢¸¦ K

��
	� ¤ ¢�¦���� � ¤ ¢�¦�� ¢ �©�ª¬«��®¯L°± ª³² � HG´NKNeLJLQ]·
� ¹ `ae J �C8 ¤ ¢�¦ K � � � ¹ ��
 � § ¤ ¢¸¦�98 ¤ ¢¸¦ � ¢ � � � ¹ � ¢

��
	� ¤ ¢�¦���� � ¤ ¢�¦ Ày~e�q�¶HGQL·
� ¹ � � � � ¹ � §½ ¡ � ¹ `ae § J �98 ¤ ¢�¦ K½ ¡ � À

� ½ ��� HG`aMO�L`aK�� ¹ � ��
	� ¤ ¢�¦���� � ¤ ¢�¦�~¡ ��
�� � ¤ ¢¸¦	� ¢ �©�ª¬«��®¯L°± ª³² � HG´NKNeLJLQ]·
� ¹ ��
�� ¤ ¢¸¦ � � � ¹ ��� � ¤ ¢�¦ � ¢ Ày~e�q�¶HGQL·

� ¹ � ��~¡ � � �
� ¹ � ��~¡ J � § K § � � ¹ ��� � �98 ¤ � § ¦½ ¡ � ¹ ��� � �C8 J ��
	� § ¤ ¢¸¦ K½ ¡ � À

�32p��� HG`aMO�L`aK�� ¹ � ¢
� �~¡m¢¸§{¡ � ¤x�>¡m¢�§�¦ ! � ¢ �

©�ª¬«��®¯L°± ªÂ² � QGqXK>�_�LK �T¡�¢ § ¡ � ¤x�>¡m¢ § ¦ ! ¹ �T¡�¢ § ¡k¤x�G¡�¢ § ¦   �~¡m¢ § ¹ ¤x�G¡�¢ § ¦�¤x�G¡   �~¡m¢ § ¦ �KNe�q�¶HGQ É
� �~¡i¢ § ¡ � ¤x��¡m¢ § ¦ ! ¹ � �~¡m¢ § � �~¡ � ��¡W¢ § ÀD	ETQGFIHd�LY HG´NKOeLJLQL·

� ¹ �~¡ � �~¡m¢ § � � � ¹ ¢  �~¡m¢�§ � ¢ É



����������	��
���
�����������������	�����! "�� �`aQTETQL�
� ¹ � � �  � ¹ ½   � ¡ � ¹ ½ � ��¡ � ��¡m¢�§>¡ � À

� Ë ��� HG`aMO�L`aK�� ¹ � ¢ ��� � �98 ¤ ¢�¦ � � ¤ ¢ § ¡º��¦ � ¢ �©�ª¬«��®¯L°± ª³² v�e�q[KNEGFIHGPRQTS n�QGF�noHpF[qXKOSN·
� ¹ � � ¤ ¢ § ¡Æ��¦ � � � ¹ ½�¢�~¡i¢ § � ¢
��� ¹ ¢ ��� � �98 ¤ ¢¸¦ � ¢ �

� ¹ � ¢ ��� � �C8 ¤ ¢�¦ � ¢ À
l-KNeLQGqXKNP¨QTS�n�QGF � . ¹ � ¢ ��� � �98 ¤ ¢�¦ � ¢ ��V{HpFIHµHGM$fgHpF � �geLQ bGHGP¨KNe�q[K�^te�qXKOEGFIHGPRQTSn�QGF�noHpF[qXKNSN·

� ¹ ��� � �98 ¤ ¢¸¦ � � � ¹ � ¢�~¡i¢�§
��� ¹ ¢ � ¢ �

� ¹ ¢ §½ À
Á QTETQL·

� . ¹ ¢ § ��� � �98 ¤ ¢¸¦½ £ �½ � ¢ §�~¡i¢ § � ¢
¹ ¢ § ��� � �98 ¤ ¢¸¦½ £ �½ � ¼ ��£ ��~¡m¢ § ¾ � ¢
¹ ¢ § ��� � �98 ¤ ¢¸¦½ £ �½ 7 ¢k£ ��� � �C8 ¤ ¢�¦ :
¹ ¤ ¢ § ¡º��¦ ��� � �98 ¤ ¢¸¦½ £ ¢ ½ À

� QT`tqIHGeLJLQ�H � ·
� � � ¹ ¢¢¸§ ¡Æ� 7 ¤ ¢ § ¡º��¦ ��� � �98 ¤ ¢�¦�£�¢R: ¹ ¢ ��� � �C8 ¤ ¢�¦�£ ¢ §¢¸§ ¡Æ� KG·

�
� � � ¹ � . ¡ ��� � �98 ¤ ¢�¦�£ ¢ O



"�� � �Ä��	�������[
8�����	�������-���U���Ä������� �����
��������y~e�q�¶HGQL·
� ¹ �

�
£ �

� � �
¹ �½ 7 ¤x�~¡i¢ § ¦ ��� � �98 ¤ ¢�¦�£ ¢P: 7 � � ¤ ¢ § ¡º��¦�£³�&:�£ ��� � �98 ¤ ¢¸¦¸¡i¢¿¡ � À

��� ��� HG`aMO�L`aK�� ¹ � �� ¢ ��
	� ¤ ¢¸¦��¡ ��� � § ¤ ¢�¦ � ¢ �©�ª¬«��®¯L°± ª ² � HG´NKOeLJLQ ¢ ¹ D £ �$� `aQTETQ � ¢ ¹ £ � �&� S[K ¢ ¹ $ ��KNe�q�¶HGQ � ¹ D KµS[K ¢ ¹ D ��KNe�q�¶HGQ� ¹ $ � V�QGF�QT�dF[Q¨`ÅHGJLQL·
¢ ��
	� ¤ ¢�¦�~¡ ��� � § ¤ ¢¸¦�¹ ¤ D £ � ¦ ��
	� ¤ D £ � ¦�~¡ ��� � § ¤ D £ � ¦ ¹ ¤ D £ � ¦ ��
	� ¤ � ¦��¡ ��� � § ¤ � ¦ ÀÁ QTETQL·

� ¹ £ � �
�

¤ D £ � ¦ ��
	� ¤ � ¦��¡ ��� � § ¤ � ¦ � � ¹ � �� D ��
�� ¤ � ¦�~¡ ��� � § ¤ � ¦ � � £ � � ½ � ¹ � �� D ��
	� ¤ ¢�¦�~¡ ��� � § ¤ ¢¸¦ � ¢ ÀV�QT^aS�H¨^ae�qXKNEGFIHG`�JLK��geL^tJgHUe¸¶HGQkJLK&ngeLJLKµJgH¨bpHpFX^NsHpb�KN`�JLK3^ae�qXKNEGFIH�ÃMG¶HGQL� � HG´NKNeLJLQ � ¹ ��� � ¤ ¢¸¦ ��KNe�q�¶HGQ
� � ¹ £ ��
	� ¤ ¢¸¦ � ¢ KG·

½ � ¹ £ D � -/.
.

� ���¡ � §k¹ D
� .
-�.

� ��~¡ � §¨¹ D 7 ��� � �98 ¤���¦ £ ��� � �98 ¤�£���¦ : ¹ D §½ À
Á QTETQ � ¹ D §Ë ����p� � KOFX^ �g�_�LK�S[KG·

� .� ¤���£ ¢ § ¦ � � ¢ ¹ ½ § � J ��� K §J ½ � ¡Æ��¦ � O � � � À
©�ª¬«��®¯L°± ª ² � HG´NKOeLJLQ ¢ ¹ ��
�� ¤ � ¦ � � ¢ ¹ ��� � ¤ � ¦ � � É S[K ¢ ¹ $ ��KOe�q�¶HGQ#� ¹ $ K�S[K ¢ ¹ � ��KNe�q�¶HGQ
� ¹ D ½ � V�QGF�QT�dq[FXQ¨`aHGJLQL� ¤x�£ ¢ § ¦ � � ¢ ¹ J ��£ ��
	� § ¤ � ¦ K � ��� � ¤ � ¦ � � ¹ ��� � § � � . ¤ � ¦ � �$�LKNe�q�¶HGQL·

� � ¹ � .� ¤x��£ ¢ § ¦ � � ¢ ¹ � � � §� ��� � § � � . ¤ � ¦ � � É



����������	��
���
�����������������	�����! "��$"^ae�qXKNEGFXHGeLJLQ¨n�QGF�noHpF[qXKNSO·
� � ¹ ��� � § � ¤ � ¦ ��
	� ¤ � ¦½ � ¡Æ� �

�
�
�

� � §� ¡ ½ �½ � ¡º� � � � §� ��� � § � -/.�¤ � ¦ � � ¹ ½ �½ � ¡º� � � � §� ��� � § � -�.�¤ � ¦ � ��O
^aSxqXQisK � � ¹ ½ �½ � ¡º� � � -/. �gMNQTPRQ � � ¹ � � � §� ��� � ¤ � ¦ � � ¹ � �g`aQTETQL·

� . ¹ ½
2 � � ¹ ½

2r¹ ���u½����2
� § ¹ Ë � � . ¹ ���r½�� Ë��� 2�� �
� ! ¹ � � � § ¹ ���r½�� Ë ������ 2�� ���	�
�
� ¹ Ì



� ! ¹ ���r½�� Ë ����� Ì��� 2�� ���	��� 
���

� � ¹ ���r½�� Ë ����� À�À�À �W¤ ½ � £W½T¦��r½ �����2�� ���	��� À�À�À � ¤ ½ � £ ��¦�� ¤ ½ � ¡º��¦ ¤���¦ À
wr�L`tqX^cng`a^t�_�LKNPRQTS ¤x��¦ n�QGF ���u½�� Ë � ��� À�À�À �W¤ ½ � £i½T¦��r½ ����u½�� Ë � ��� À�À�À �W¤ ½ � £i½T¦��r½ � �gKNe�qN¶HGQL·

� � ¹ J ¤x���r½T¦�¤ ½��r½T¦�¤ ½�� 2�¦�¤ ½�� Ë ¦ À�À�À �u½�¤ � £ ��¦��u½ � K §���u½�� 2�� Ë � ��� À�À�À �W¤ ½ � £ ½T¦	�r½ � ¤ ½ � ¡Ê��¦¹ ½ § � J[���u½�� 2�� Ë � ��� À�À�À �W¤ � £ ��¦�� � KJ ½ � ¡º� K �
¹ ½ § � J ��� K §J ½ � ¡Æ��¦ � À

��� � ljK&qXKOFXPR^teLKµHºsHpFXKNHÇJgHkFXKNET^�¶HGQ `t^aPR^cqIHGJgH�n�KO`ÅHGSjMN�dF[bpHGS ¢ § ¹ ½�
 
]K ¢ § 
 ¹ 
 § ¤�
U£ 
 ¦ �¸QTeLJLK

 � ���
©�ª¬«��®¯L°± ª ² \_K�P¿�LJgHGPRQTS ¢ n�QGF £�¢ ��HGS�KN�!�gH�ÃMG¶QTKNS�e¸¶HGQ�Pµ�LJgHGP]�L`aQTETQRHGS�MN�dF[bpHGS�SN¶HGQ¨S[^aPmsK&q[FX^aMNHGSKNP FXKN`aH�ÃMG¶HGQ¨HGQ�KN^c�dQ¨JLQTS 
��l-KOqXKOF[PR^aeLKNP¨QTS�QTS�^ae�qXKOFXS[K_ÃMG¶QTKNS�JgHGS�MN�dF[bpHGS�MNQTP QTS�KN^ �LQTS�MOQ_QGFXJLKNegHGJLQTSO��\_K ¢ ¹ $ �¬KNe�q�¶HGQ 
 ¹ $K 
 § ¤
 £ 
 ¦ ¹ $ É S[K 
 ¹ $ � KNe�q�¶HGQ ¢ ¹ $ É `aQTETQ]eLQTS�n�QTe�qXQTS ¤�$ O $�¦ K ¤�$ O 
�¦ SN¶HGQÂQTS�n�QTe�q[QTS�JLK^ae�qXKOF[S[KdÃMG¶HGQRJgHGS�MN�dF[bpHGS�MNQTP QTS�KN^c�dQTS�MOQ_QGFXJLKNegHGJLQTSO�



"�� � �Ä��	�������[
8�����	�������-���U���Ä������� �����
��������
y~S�MOFXKOb�KNeLJLQ 
 ¹ ¢ §½ 
 K 
 ¹ 
 !¢ § ¡ 
 § ��JLKOq[KOFXPR^tegHGPRQTS�HÂ^te�q[KOFXS[KdÃMp¶HGQÄJgHGS�MN�dF[bpHGSN��FXKNS[QT`cb�KNeLJLQuQS[^tS�qXKNPkHd·

����
���

 ¹ ¢ §½�


 ¹ 
 !¢ § ¡ 
 § O

JLQTeLJLKG� ¢ � ¡�
 § ¢ § £Ç½ 
 � ¹ $ É Y HG´NKNeLJLQ � ¹ ¢ § q[KNPRQTS � § ¡�
 § � £Ç½ 
 � ¹ $ K ¢ ¹ � 
 � � QGqXK��!�LK¢ ¹ $ sK�QÆs�LeL^tMNQ¨n�QTe�qXQ�MOF s� q[^aMNQ�JLK�HGP  oHGS�HGS�MN�dF[bpHGS É noHpFIH¨H¿noHpFosH? �QT`aHWsKj�LP n�QTe�q[QRJLK�PÂs� eL^aP¨QK-noHpFIHRH�QT�dq�FIH�MN�dF�bGHisKj�LP n�QTe�qXQRJLK�P¥sH �L^tPRQL�

V�KN`aHµS[^tPRKOq[F[^ÅH3JgH¿F[KNET^ ¶HGQL�LM�HG`tMN�L`ÅHGP¨QTSH�sHpFXKNHµeLQ¿nLFX^aP¨KN^tFXQ¿�!�gHGJdFIHGe�q[K�K-P¿�L`tqX^cng`a^tM�HGPRQTS�Q¿FXKNS[�L` zqIHGJLQµn�QGF ½ ·
� ¹ ½ � �� ¼ 
 !¢ § ¡ 
 § £ ¢ §½ 
 ¾ � ¢ ¹ 
 § 7 D ½ £ �

2 : � À � À
� Ì � ljK&qXKOFXPR^teLK HÂsHpFXK�HJgH FXKNET^ ¶HGQ�`a^tPR^tqXHGJgH~n�KN`aH�MN�dF�bGH ¢ � £¢ � ¡ 
 § ¹ $ K{n�KO`aQTS�KN^c�dQTS�MNQ_QGFXJLKOegHGJLQTSN�
©�ª¬«��®¯L°± ªr² \_K P¿�LJgHGPRQTS ¢ n�QGF £¢ K 
�n�QGF £ 
¬��H�KN�_�gH�ÃMp¶HGQje¸¶HGQ-P¿�LJgHd�T`aQTETQ-H	MN�dF�bGHusK S[^aPmsKOq[FX^tM�HKNP FXKN`aH�ÃMG¶HGQ¨HGQ�KN^c�dQ¨JLQTS ¢ K�JLQTS 
��l-KOqXKOF[PR^aeLKNP¨QTS QTS n�QTe�qXQTS JLK�^ae�qXKOF[S[KdÃMG¶HGQ�JgH�MN�dF[bpH�MNQTP QTS>KO^c�LQTS MNQ!QGFXJLKNegHGJLQTSN�>\_K ¢ ¹ $ ��KNe�q�¶HGQ

 ¹ $ KjS�K�
 ¹ $ �LKNe�q�¶HGQ ¢ � ¤ ¢ § £i��¦ ¹ $ É `tQTETQ¿QTSn�QTe�q[QTS ¤ $ O $�¦ � ¤x£j� O $�¦ K ¤x� O $�¦ SN¶HGQµQTS n�QTe�qXQTSJLK�^te�q[KOFXS[KdÃMp¶HGQRJgH�MN�dF�bGH¨MOQTP QTS�KN^c�dQTSN�
� QTeLS[^aJLKOFXHGPRQTS 
 ¹ ¢ §   ��£ ¢ § É `aQTETQ ¢ � �c£j� O �N� � � ¶HGQºsK¨JL^tY s� MN^t`{b�K&F��_�LK¨KNP ¢ ¹ $ H MN�dF�bGHn�QTS�S[�L^ �LP n�QTe�qXQ¨JLK�PÂs� eL^aPRQ¿`tQ_M�HG`¸K ¢ ¹��   �2 SN¶HGQµn�QTe�qXQTS�JLK�P¥sH �L^tPRQ3`aQ!M�HG` �



����������	��
���
�����������������	�����! "��&%

-1 1

0.4

-1 1

0.4

V�KN`aHµS[^tPRKOq[F[^ÅH3JgH¿F[KNET^ ¶HGQL�LM�HG`tMN�L`ÅHGP¨QTSH�sHpFXKNHµeLQ¿nLFX^aP¨KN^tFXQ¿�!�gHGJdFIHGe�q[K�K-P¿�L`tqX^cng`a^tM�HGPRQTS�Q¿FXKNS[�L` zqIHGJLQµn�QGF ½ �
� ¹ ½ � .� ¢ § � ��£ ¢�§ � ¢ À

� HG´NKNeLJLQ ¢ ¹ ��
	� ¤ � ¦ �LKNe�q�¶HGQ � ¢ ¹ ��� � ¤ � ¦ � ��K ¢ §   ��£ ¢ § � ¢ ¹ ��
�� § ¤ � ¦���� � § ¤ � ¦ � � É KNe�q�¶HGQL·
� ¹ ½ � � � §� ��
	� § ¤ � ¦���� � § ¤ � ¦ � � ¹ �½ � � � §� J ½ ��
	� ¤ � ¦���� � ¤ � ¦ K § � �
¹ �½ � � � §� ��
	� § ¤ ½ � ¦ � � ¹ �Ë � � � §� J ��£ ��� � ¤ Ë � ¦ K � �
¹ D Ì � À � À

��
p� l-KOqXK&FXPR^aeLK�H sHpFXKNH�JgH�FXKOET^ ¶HGQ¨`t^aPR^cqIHGJgH3n�KN`aHGS�MN�dF�bGHGS 
 
 £ ¢ § £ Ì � ¹ $ � Ë 
 £ ¢ § £ � � ¹ $ �

 £ ¢ § £ � ¹ $ K�Q¨KN^ �LQµJLQTS 
¬�
©�ª¬«��®¯L°± ª³² l-KOqXKOF[PR^aeLKNP¨QTS�HGS�^ae�qXKOF[S[KdÃMG¶QTKNS�JgHGS�MN�dF�bGHGSN·

¤x��¦ � 
 
 £ ¢ § ¹ Ì �Ë 
 £ ¢ § ¹ � � ¤ ½T¦ � 
 
 £ ¢ § ¹ Ì �

 £ ¢ § ¹ � ¤�2�¦ � Ë 
 £ ¢ § ¹ � �


 £ ¢ § ¹ �
l-K ¤x��¦ Q! LqXKNP¨QTS 
 ¹ ��2 ��`aQTETQ ¢ ¹ � É JLK ¤ ½T¦ Q! LqXKOPRQTS 
 ¹ ��$ ��`aQTETQ ¢ ¹ 2 K3JLK ¤�2�¦ Q! LqXKNP¨QTS

 ¹ � �g`aQTETQ ¢ ¹ ½ �



"��&# �Ä��	�������[
8�����	�������-���U���Ä������� �����
��������

1 2 3 4 5 6

4

5

9

10

1 2 3 4 5 6

4

5

9

10

Á QTETQL·
� ¹ ½ � 

�

� 
 £ Ë � 
 ¡ � . �


� 
 £ � � 
 £ 

� . �
� � 
 £ 
 � 
 ¹ ½!$ � À � À

�c��$p� l-KOq[KOFXPR^teLK�Qµb�QT`a�LPRK-JgH¨M�HG`tQGqIH¿KNS[YOsKOFX^tM�H¨JLK�HG`tqX�dFIH��ÇS[K�HµKNS[YZKOFXH¨qXKNP FIHG^aQ��µ�

h

R

©�ª¬«��®¯L°± ªÊ² � HG´NKOeLJLQÇ�LPRH¨FXQGqIH�ÃMG¶HGQRJgHkKNS�YZKOFIHUS[K3YZQGF	eLKNMNKOS[SgsHpFX^tQL�¸MNQTeLS[^aJLK&FIHGPRQTS 
 ¹   � § £ ¢ §K�H¨S[KNET�L^te�qXKjFXKNET^�¶HGQL·



����������	��
���
�����������������	�����! "����

R
R-h

Á QTETQL·

� ¹ D
���
� -��

J � � § £ ¢ § K § � ¢
¹ D

���
� -��

J � § £ ¢ § K � ¢
¹ � § ¢R£ ¢ !

2
�
�
�
�

�

� -�� ¹ D � § ¤�2 � £ � ¦2 � À � À
y~P noHpF�qX^aMN�L`aHpF��TS[K � ¹ ����KNe�q�¶HGQ � ¹ ½ D � !2 sKQ	b�QT`a�LPRK JgHjS[KNPR^ z�KNS[YZK&FIHjJLKFIHG^tQ � É S[K � ¹ ½ �KNe�q�¶HGQ�� ¹ Ë D � !2 sK�Q�b�QT`t�LPRK-JgH�KNS[YZK&FIHRJLKjFXHG^aQ �µ�
�c�T�N��� HG`aMO�L`aK�Qµb�QT`a�LPRK-JLQ�SgsQT`a^tJLQ¨JLK�F[KOb�QT`a��ÃMG¶HGQ�ETKOFIHGJLQ¨n�KN`ÅH¿FXQGqIH�ÃMG¶HGQ�JgHµFXKOET^ ¶HGQ¨`t^aPR^cqIHGJgH�n�KN`aHGSMN�dF[bpHGS 
 ¹ 
 - § � £ � � 
 ¹ 
 - � ¡º� K�Q¨KN^ �LQµJLQTS ¢ �gKNP qXQGFXeLQ¨JLQ�KN^c�dQ¨JLQTS 
��
©�ª¬«��®¯L°± ª³² l-KOqXKOF[PR^aeLKNP¨QTS�QTSn�QTe�qXQTS�JLK�^te�qXK&FXS[KdÃMG¶HGQ¨JgHGS�MN�dF[bpHGSN·

� 
 ¹ 
 - § � £ �

 ¹ 
 - � ¡Æ� � 
 - § � £ 
 - � £W½ ¹ $ � 
 - � ¹ ½ � ¢ ¹ £ � � ¤ ½T¦ À



"���� �Ä��	�������[
8�����	�������-���U���Ä������� �����
��������

-0.8 -0.6 -0.4 -0.2 0.2

1

2

3

-0.8 -0.6 -0.4 -0.2 0.2

1

2

3

Á QTETQL·
� ¹ D

� �
-�� � > § @ ¼)J 
 - � ¡º� K § £ J 
 - § � £ � K § ¾ � ¢

¹ D
� �
-�� � > § @ 7 £ 
 - � � ¡ 2 
 - § � ¡³½ 
 - � : � ¢ ¹ �T� DË � À � À

�c��½ �H� HG`tMN�L`aK�Q�MOQTP¨nLFX^aP¨KNe�q[QjJLK�HpFXMNQjJgH-MN�dF[bpHGS � 
 ! ¹ ¢ § S[^cqX�gHGJLQ�JLKOe�q[F[Q�JLQ�MGs� FXMN�L`tQ ¢ § ¡ 
 § ¹� �©�ª¬«��®¯L°± ª³² l-KOqXKOF[PR^aeLKNP¨QTS�QTSn�QTe�qXQTS�JLK�^te�qXKOS[KdÃMG¶HGQRJgHGS�MN�dF[bpHGSN·
� � 
 ! ¹ ¢ §¢ § ¡ 
 § ¹ � � � 
 ! ¡ 
 § £ � ¹ ¤ 
 £ ��¦�¤ � 
 § ¡ � 
 ¡ ��¦ ¹ $ � 
 ¹ � À

-1-2 1 2

-1

-2

1

2



����������	��
���
�����������������	�����! "����
V�KN`aH�S[^tPRKOq[FX^aHµJgHµMN�dF[bpHd�¬MOQTeLS[^aJLKOF[KNPRQTS ¢ ¹   � 
 ! � § �gJLKOFX^cbGHGeLJLQ ¢ � ¹ 2   �½ 
 .�� § É KOe�q�¶HGQL·

� ¹ ½ � .� � ��¡ Ë � 
Ë � 
 À
� HG´NKNeLJLQ � ¹ �~¡ Ë � 
Ë �gQ! LqXKOPRQTSN·

� ¹ ÌË � � . � �  � �
.

  � � � ¹ ��2 Ë½ � � À � À
�c��2p��� HG`aMO�L`aK�H³sHpFXK�H�JgHµFXKNET^�¶HGQ¨JLKOq[KOFXPR^tegHGJgH¿n�QGF 
 § ¹ ¢ !½ � £�¢ K�S[�gHRHGS[SNs� e�q[QGqIHd�g� �¹ $ �
©�ª¬«��®¯L°± ªr² \_KP¿�LJgHGPRQTS 
�n�QGF £ 
���H	KN�_�gH�ÃMp¶HGQje¸¶HGQ-P¿�LJgHd�T`aQTETQjH	MN�dF[bpHusK S[^aPmsK&q[FX^aMNH�KNP FXKN`aH�ÃMG¶HGQHGQ¨KO^c�LQµJLQTS ¢ � � QGqXK��!�LK�HµMN�dF[bpH¨^ae�qXKOF[MNKOnLqIH¨QTS�KN^ �LQTS�egH�QGFX^tETKNPÂ�

D KO�_�gH�ÃMG¶HGQ�JgH¨HGS[SNs� e�q[QGqIHisK ¢ ¹ ½ � É KNe�qN¶HGQ¨MNQTeLS[^tJLKOFIHGPRQTS 
 ¹ � ¢ !½ � £ ¢ KG·
� ¹ ½ � §��� ¢ !½ � £ ¢ � ¢ ¹ ½ `a^tP

�[� §�� � � �� ¢ !½ � £ ¢ � ¢ À
� HG´NKNeLJLQ ¢ ¹ ½ � ��
	� § ¤ � ¦ �dqXKNPRQTS��_�LK � ¢ ¹ Ë � ��
	� ¤ � ¦ ��� � ¤ � ¦ � �$��V�QGF�QT�dq[FXQ�`ÅHGJLQL·

¢ !½ � £ ¢ � ¢ ¹ ¢   ¢  ½ � £ ¢ � ¢ ¹ ÌTÌ � § ��
	� � ¤ � ¦ � �¢ ¹ $ � � ¹ $¢ ¹�� � ��
	� § ¤ � ¦ ¹ �½ � É S�K
�
" ½ � - � � ¹ D ½ À



� � � �Ä��	�������[
8�����	�������-���U���Ä������� �����
��������y~e�q�¶HGQL·
½ � �� ¢ !½ � £ ¢ � ¢ ¹ � §½ 7 ��
	� ¤ Ë � ¦�£ Ì ��
	� ¤ ½ � ¦�¡º��½ � : � �

¹ � §½ 7 ��
	� ¤ Ë � ¦�£ Ì ��
	� ¤ ½ � ¦¸¡º��½ � : ÀÁ QTETQL·
� ¹ `t^aP

�X� � � § � §½ 7 ��
	� ¤ Ë � ¦�£ Ì ��
	� ¤ ½ � ¦¸¡º��½ � : ¹ 2 � § D � À � À
�c� Ë ��� HG`aMO�L`aK�H³sHpFXK�H�JgHµFXKNET^�¶HGQ¨`t^aPR^cqIHGJgH�n�KN`aH�MN�dF[bpH 
 ¹ �¢¸§{¤ ¢¿¡Æ��¦ � ¢ ��� K�Q�KN^c�dQ�JLQTS ¢ �
©�ª¬«��®¯L°± ª³² l-KOb�KNPRQTSM�HG`tMN�L`ÅHpF�H³sHpFXKNH�JgHµF[KNET^ ¶HGQ�^a`a^tPR^tqXHGJgHd·

Á QTETQL·
� ¹ � ���

.
� ¢¢ § ¤ ¢µ¡º��¦

¹ `a^aP
� � � � � �

.
� ¢¢ § ¤ ¢µ¡º��¦

¹ `a^aP
� � � � � �

.
¼ £ �¢ ¡ �¢ § ¡ �¢�¡Æ� ¾ � ¢

¹ `a^aP
� � � � 7 £ � � ¤ Q ¦�£ �

Q ¡Ê��¡�� � ¤ Q ¡º��¦�£ � � ¤ ½T¦;:
¹ `a^aP

� � � � 7 � � J
Q ¡Æ�
Q K £ �

Q ¡º��£ � � ¤ ½T¦;:
¹ `a^aP

� � � � 7 � � J��~¡ �
Q K £ �

Q ¡º��£ � � ¤ ½T¦ :¹ J[��£ � � ¤ ½T¦ K � À � À



����������	��
���
�����������������	�����! "$#&%

' ( )* + , -/. *

02143 16587:9
;=<?>�@/>�ACBEDFHGI >�J KMLON:B F BQP I P	RSP	>UTVBQWXBZY[RH\]_^a`cbedfhg�i!jlknm�olprqts ^u`ebedfhg�i[jlkvmwolpxq�y{z�k�q|sM}~q�y:�a��o$� ^M���4���� q|s�p�q�yE��� d ��� ��� ���|�?� ` �&� � ���t� ^ �`ebcd�bc��^	^$�Cb � �~^ kh�^ � dU� �� d�^�� � �~^ � ` o$� ^M`e^ �^ �� �Cbe� � �� � �h�{�[� ]_^u`ebedfhg�i[jlkvmwolpxq|s4� ^����4������?� � � � �!�C��� ¢¡¤£ ^$�[b � �~^¦¥ s ¡§£ � � � `�¨ � ^ � ^ £ª©¬« m�¯® «�© ¥ s^M���4����°« jlknm�o�rq|s «�© �  � ]_^±`ebedfhg�i_jlkvmwo8pxq�yh� ^M���4����²�?� � � � �_�C� � X¡³£ ^$�Cb � �~^´¥ y ¡µ£ � � � `¨ � ^ � ^ £r© « m=�® «�© ¥ y ^����4����°« jlkvmwo|xq�y «t© �  � ]_^�¶ � ¥ � d�^M� � �·^M�����~^�¥ s ^¸¥ y{�¹� d�?� ���~bc� � ` � � �ºk»®º ¥ }¼®|½ ¥ o�¾±k�¿¬°Àh®hÁEo=ÂpÄÃ�z ` ��Å�� � ^6�Cb � �~^ÇÆ �È¿ � � `�¨ � ^ £±© « Æ §® «© ¥^ « q|s|Éq�y « p « q|s|¤jlk Æ oH½�jlk Æ oÉq�y «lÊ³« q|s|¤jlk Æ o « ½ « jlk Æ o�±q�y «l© �  ½ �   p � z ` ��Å�� �« q|s8²q�y «�© � � �?� � � � �!�C� � ¡±£ z � � � � ^M¨ � ^M���~^MdË^M����^ �Ìq|s�pxq�y{�;=<?>�@/>�ACBEDFHGI > Jb o ]_^Í`ebcdfhg�i�jlknm�o8pxq ¡±£ � ^M���M���� ^$�[b � �~^:¥ ¡±£ � � `w¨ � ^ jlknm�o ¡ q   � �?� � � � �!�C� m´�¯k»®8 ¥ }¼®�½ ¥ o�¾Î ¿§ÏÀh®hÁhÐ��beb o ]_^Í`ebedfhg�i�jlknm�olp�q ©±£ � ^M���M���� ^$�[b � ��^:¥ ¡±£ � � `Ñ¨ � ^ � �?� � � � �_�C� mÇ�¯k»®l ¥ }¼®�½ ¥ oÑ¾ Î ¿Ï²Àh®hÁhÐ�~^MdªÒ � ^ jlknm�o © q   �
� � �h�{�[� b o ]_^�¶ � � p q   z ^M���4���� � ^6�Cb � �~^�¥ ¡¤£ � � `�¨ � ^ �?� � � � �_�C� m´��k�®� ¥ }¼®8½ ¥ oÓ¾ Î ¿§2Àh®&Á Ð z` ��Å�� �« jlkvmwo�=q «�© q   ��� q   © jlkvmwo ©SÔ q ÈÕbeb o�� �C^$�~� �Ö ��b � �;=<?>�@/>�ACBEDFHGI > J ]_^¸`ebedfhg¦× jlknmwo ^¸`ebcdfhg�×ÑØ kvmwo¼� ^6�Cb � �~^Md � ^����4������?� � � � �!�C��Ù }CÚ²�Û� �

ÜÞÝMß `cbedfhg¦× Î Ù jlknm�ow½ÏÚ Ø knm�o Ð p Ù `cbedfhg�× jlknm�ow½�Ú `cbedfhg�×ÌØ knm�o¼�Ü   ß `cbedfhg¦× Î jlkvmwo Ø knmwoVÐ|p Î `ebcdfhg�× jlknm�oQÐ Î `cbedfhg¦×ÑØ knm�oQÐ��
Ü Ô ß `cbedfhg¦× jlknm�oØ knm�o p

`ebcdfhg�× jlknm�o`cbedfhg�×ÌØ knm�o } �
^¢`cbedfhg¦×�Ø knm�o�Âp £ �

Üáà�ß `cbedfhg¦× Î jlkvmwo ÐMâ p Î `ebedfhg�× jlknmwo Ð�â } � ^�ã �aä�



"$#�� �¸��	�t�Q����
È�¦�Ì�	�������:���·���¸���t��� �����
�t������
Ü	�Eß `cbedfhg¦× 
� jlkvmwo8p 
� `ebcdfhg�× jlknm�o¼} � ^ `cbedfhg�× jlknm�o� £ �^ºã �^¦¨ � � `e¨ � ^��t� � � � � � ` � ��� `cbedfhg¦× jlknmwo ©±£ ^�ã �^ � d � � � � � � ` �Ö d �?� � �Ü��{ß `cbedfhg¦×�� ã Î jlknm�o Ð p � ã Î `ebcdfhg�× jlknm�o Ð } � ^ `ebcdfhg�× jlknm�o ¡¤£ �Ü	�Eß ]_^�`ebcdfhg�×�� kvmwo8p `ebcdfhg�×ÌØ knmwolpxq ^¦^$�Cb � �~^¦¥ ¡§£ � � `w¨ � ^ � knmwo Ê jlknm�o Ê Ø knm�o$� �?� � �£ © « m��� «�© ¥ � ^M���4���� `cbedfhg�× jlknm�o8pxqt�� � �h�{�[� � � �&��� �~^�d ��� Ü   ß ^ Ü��Eß ��� ��� ^Md � b �� � ��� �~bc^ � ��� ^ ��� � � d � � d � ^6�C^��~� �Ö �Mb ��� �Ü   ß ]_^Z¶ � d `cbedfhg�× jlknm�o8pxq ^�`cbedfhg�×ÌØ knm�olp�� � � ^ � ^ � �Cb��������C�« jlkvmwo Ø knmwoM�q�� « p « jlknm�o Ø knm�oM:jlknm�o�� ½�jlknmwo �X�q�� «&Ê « jlknm�o «4« Ø knm�oM!� « ½ « � «4« jlknm�o4tq « �" � d � `cbedfhg�× jlknm�o�p°qt� � ���C� � ¡�£ ^6�Cb � �~^/¥ s ¡r£ � � `Ó¨ � ^ « jlknm�o�¯q «[© � � ^ £�©S« m·#� «[© ¥ s4z` ��Å�� � « jlknm�o «�© « q « ½ Ý � ^ £É© « m�$� «�© ¥ s4� � � � ��� ��� � ` ���C� � � d&% �^�d ^$�[b � ��^a¥ y ¡ £ � � `¨ � ^ « jlknm�o�Éq «l© �  k « � « ½ Ý o �

^ £²©µ« mÇ'� «�© ¥ y{z � � � ` ��Å�� d�^M���~^ � ^6�Cb � �~^·¥)( ¡ £ � � `�¨ � ^
« Ø knm�oÓ*� «�© �  k « q « ½ Ý o �

]_^�¶ � ¥ � d � �� dË^�� � dË^M� � �t¨ � ^ ¥ s4} ¥ y ^�¥�( z ^����4����C�« jlkvmwo Ø knmwo�=q�� «�Ê « jlknm�o «4« Ø knm�o�*� « ½ « � «4« jlknm�o�²q «�Ê Î « q « ½ Ý Ð,+ sÓ½ « � « + y ©© �   ½ �   p � � � ^ £�© « m *� «�© ¥ � � � � ^ + s�p.- �  k « q « ½ Ý o0/ ^ + y�p.- �  k « � « ½ Ý o0/ �Ü	�Eß � � � � � �!�C� � ¡±£ � ^$�[b � ��^Md°¥ s4} ¥ y ¡±£ � � `�¨ � ^ � ^ £ª© « m��� «�© ¥ s4� ^M���4���� �Eq� � © � knm�o © q½ �^ � ^ £ª© « m��� «�© ¥ y{� ^M���4���� � q² � © Ø kvmwo © q¸½ � z � � � � b � ^��~^/¥/d�^�� � �t¨ � ^�¥ s ^ ¥ y{z ` ��Å�� � � ^£ © « m��� «�© ¥ z ^M���4���� � q² � © � kvmwo Ê jlknm�o Ê Ø knm�o © q¸½ � �1 R�>�<ÑR�W I J ]_^Z¶ � jlknm�o � d �32 � �4��{���� � � d �C� d �Ö �Cb �65 � ��� � � � � b���{�� ^ ��� ���º� ^ � �Cb���{�� ^ � � � ���4����`ebcdfhg�× jlknm�o8pxq � ^�^ ��� d�^M���~^ � ^ ��� `ebcd�bc�~^ � ` � �~^�� � b � ^$�Cb � �~^MdU^ `ebcdfhg�×�7 jlkvmwo8p `cbedfhg�×98 jlkvmwo8pxqt�� � �h�{�[� � � � � � b�������� �C^M��^ ��� �� �~b � � ^ Å�� ^ � ����� ^ � �Cb:����� ^ � �<; ^M�Mb � � � � � d�^����~^ � � ^ ��� `ebcd�bc��^ � ` � �~^�� � b �^$�[b � �~^�d ^`cbedfhg�×=7 jlknm�olp `ebedfhg�×>8 jlknm�olpxqt� �~^�d ��� ¨ � ^ � ���C� � ¡±£ ^$�Cb � �~^Md ¥ s4} ¥ y ¡§£ � � � b � ¨ � ^ � ^ � © m ©��½ ¥ s ^M���4���� « jlkvmwo� q «�© � ^ � ^ �� ¥ y © m © �Ñ� ^M���M����·« jlknm�o��q «�© � �4? � �~^�¨ � ^¥ s ^¥ y ���_� ^�d� ^�� b Å�� � b �l����� b 2 ^��~^M���~^ � �wk � ��� � �E¶V^|^$�[^Md � ` ��� o$� " ����� ¥ s Âp ¥ y{� � � � � b � ^���^t¥ p d �Ö � À ¥ s4} ¥ yhÁ�z ^M���4����� ^ « m *� «�© ¥ ��^Md ��� ¨ � ^ « jlknm�o�²q «�© � �@BADCFEGIHJ 7:9LK 7NM�1=OQPR O�7¦1�91 R�>�<ÑR�W I J ]_^ j��^ � ^��~b � ��{� ^M`�^Md mTS ^M���M����U2 �^º� � ��� �Ö � � � ^Md mTSE�� � �h�{�[� " � d � j��^ � ^��~b � ��{� ^M`w^Md mVS�� �~^Md ���M� jVW»knmTSMo p `cbedfhg¦fYX jlknm�o��jlknmTSMom�=mTS �Z ^ � ^Md ���� � �&��� �|¨ � ^S`ebcdfhg¦fYX jlknm�oHp�jlkvmTS4o¼� � ¨ � ^ �^¦^�¨ � b �{� `e^����~^ � `cbedfhg¦fYX k jlknm�o��jlknmTSMo�o8p £ �



����������	��
���
�����������������	�����! "$#��
`cbedfhgºfYX k jlknm�o��jlknmVS4o�o8p `ebcdfhg¦fYX knm �mTS&o Î jlknm�o��jlknmVS4om =mTS Ð p

p `ebcdfhg¦fYX knm�=mTS&o `ebcdfhg¦fYX jlkvmwo�¯jlkvmTS4om ¢mVS p £ z
` ��Å�� � `cbedfhgºfYX jlkvmwo8p�jlknmVS4o$� � �~^�� �Ö � � � � ���C� �~^ � �~^�d � �^ 2v� ` �~� �;=<?>�@/>�ACBEDFHGI > J ]_^�¶ � d�� p � kvmwo ^�� p � knm�o 2 � �4����� ^ ��� ^���b � ��{� ^�b � z ^M���4����C�b o ; ^ Å � ��� �ª��� d � ^ � b 2 ^$�~^M�4�� �[� ����� � ������ ^���b � ��{� ^�b � ^ � k �	��� o W knm�o8p � W knm�o �
� W knmwo Õbeb o�; ^ Å � ���C��� � �!�C� � �C� ���� �^ � ^��~b � ��{� ^M`�^ � k ����� o W knm�oHp � W kvmwo �� knmwow½ � knm�o �� W knm�o Õbebcb oV; ^ Å � ��C� ¨ �C� �Mbe^����~^ � � � �^ � ^$�~b � ��{� ^M`�^ � - � � / W knmwo8p � W knm�o �� knm�o� � kvmwo �� W knm�ok � knmwoQo y � � ^�� knm�o	Âp £ �� � �h�{� �~^Md �����ª� ^ Å�� � � �Ë� � ��� �~bc^ � ��� ^ z ���|��� �Q� ���|� � �&�{���|� ����Ë� � �� ` ��Å���� �

k ���� o:W kvmwo8p `ebcd
� g S k ���� o�knm ½ � o�¤k ����� oMknm�o� Õ

k ���� oMknm/½ � olÉk ���� oMknm�oHp � knmª½ � o �� knmª½ � o� � knmwo �� knm�o$z ��� d � � �C� ^ ��� %C�Q� � be� �C� � �~^���d �� knmª½ � o �� kvmwo$� � %C��^Md ���M�
k ���� oMknm/½ � olÉk ���� oMknm�oHp � knm	½ � o ��� knm	½ � o� � kvm:½ � o ��� knmwoC½ � knm:½ � o ��� kvmwoÌ � knm�o ��� kvmwo$z` ��Å�� �k ���� oMknm/½ � olÉk ���� oMknm�oHp � knmª½ � o � k � knm/½ � o� � knm�oQo�½ � knmwo � k � knm/½ � o� � knm�o�o Õ
� ���4����C� k ����� o W knmwo8p `ebcd

� g S � knm ½ � o�k � knm ½ � ol � knm�o�o�½ � knm�o�k � knm/½ � o� � knm�o�o� z ` ��Å�� �
k ����� o W knmwo8p � knm�o ��`cbed� g S � knmª½ � o� � kvmwo� ½ � kvmwo ��`ebcd� g S � knm ½ � o� � knm�o� }

��� b � � `ebcd� g S � kvmª½ � oHp � knm�o k � �^ � ^��~b � ��{� ^M` � ` ��Å�� � � ��� �Ö � � � o$� � ��Å�� k ����� o W knm�o|p � knmwo ��� W kvmwo�½� knmwo �� W kvmwo$�1 R�>�<ÑR�W I J K��xR���< I P I��²I P	R�B I \ ]_^Z¶ � d j ^ Ø 2 � �4����� ^ � � � � b � ¨ � ^ Ø � j � ^�¶ � %�^�d � ^ � �Cb � � �]_^ j��^ � ^$�~b � ��{� ^M`�^Md m ^ Ø �^ � ^��~b � ��{� ^M`w^Md jlknm�o$� ^M���4���� Ø!� j��^ � ^���b � ��{� ^�`�^�d m ^ �

k Ø!� jwo:W»knm�o p Ø W»k jlknm�o�o � jVW�kvmwo Õ
� � �h�{�[� ]_^ mVS¦� 5#"%$ k jwo$� � � �&�{� �~^Md ��� ¨ � ^ k Ø&� jwo W kvmTS4oHp Ø W k jlkvmTS4oQo � j W knmVS4o$� " � � � b � ^$�~^Md ������ ^ Å�� bc����^ 2 � �4�������C�



"$#6" �¸��	�t�Q����
È�¦�Ì�	�������:���·���¸���t��� �����
�t������
� k � oHp

��� �� Ø k
� oÓ Ø k jlknmVSMo�o� �jlknmVS4o � ^ � Âp�jlknmVS4o

Ø W k jlknmVSMo�o � ^ � p�jlknmVS4o Õ� �^¦� � ��� �Ö � � � ^�d � S|p�jlknmTSMo$� � ^ 2v� � �C�
`ebcd

� g���� fYX
	 � k � o8p `cbed
� g���� fYX
	 Ø k � o� Ø k jlknmVS�o�o� �jlknmVSMo p Ø W k jlknmVSMo�o8p � k jlknmVS4o�o Õ

�¬� � d % �^Md �^�� � ��� �Ö � � � ^�d � p�jlknmwo	Âp�jlknmVS4o$� �Ì� b ��?� � �� Âp�jlkvmTS4o6� ��^Md ���M�
`cbed�Vg � � k � o8p `ebed�Qg � Ø k � oÓ Ø k jlknmVSMo�o� �jlknmVS4o p Ø k � o� Ø k jlknmVSMo�o� ¯jlknmVS4o p � k � o Õ

j��^ � b 2 ^$�~^M�C�Mb ��{� ^M` � ` ��Å�� � � ��� �Ö � � � z ^����4���� � � � j��^º� � ��� �Ö � � � ^Md 5#"%$ k jwo$� ^ �
`ebcdfhg¦fYX � k jlkvmwo�o8p � k jlknmVS4o�o8p Ø W k jlknmVS4o�o Õ

� � � ��� ��� � ` ���C� � � ^ m¹Âp mVS � Ø k jlknm�o�oÓ Ø k jlknmVS$o�om =mVS p � k jlknm�o�o Î jlknm�o��jlknmTSMom�=mTS Ð��3? � � ����� ¨ � ^
jlknm�o8p�jlknmTSMo � ^ m�Âp§mVS�� � d % ������� ` ���C���|� ��� `Þ�~bed � b Å�� � ` � ��� ^ � ���� � � ` ��� �
k Ø � jwo W�knmVS4o8p `ebedfhg¦fYX Ø k jlknm�o�o� Ø k jlknmVSMoQom =mVS p `ebcdfhg¦fYX � k»jlknmwoQo Î jlknm�o��jlknmVS4om =mVS Ð p Ø W k»jlknmTSMo�o jVW»kvmTS&o Õ
;=<?>�@/>�ACBEDFHGI > J ]_^ j±�^ � d � 2 � �4�������/� ^���b � ��{� ^�`Ñ� � bc����^�� �{� ` � k �?}¼®Mo ^ mVS:�¯k �Ñ}¼®�o �^ � dS^6�[���~^�d ��~^M` � �~b ���ª� ^ j�� ^����4���� j W knmVS&o8p £ �� � �h�{�[� ] �[��� ��� � ¨ � ^ mVSÍ�^ � d ��� ��� � � ^|d �� �Cbcd � �~^M` � �~b ���¦� ^ j�z � � d � j±�^ � ^��~b � ��{� ^M` ^Md k �?}¼®Mo$��~^Md ���M�

jVW»knmTS&o8p `cbedfhg¦fYX jlknm�o��jlknmTSMom�=mTS Õ

� � b �|� be� � �[� jVW�knmVS4oHp `cbedfhg¦fYX 7 jlknm�o��jlknmVS4om =mVS p `cbedfhgºfYX 8 jlknm�o��jlknmVS4om =mVS �
b o ]_^ m�� m��S � ^����4���� m ¢mVS ¡±£ ^ jlknm�o�¯jlknmVS4o Ê§£ � ` ��Å�� j W knmVS4o Ê±£ �beb o ]_^ m��ÄmTS�� � ^M���M���� m =mVS ©±£ ^ jlknm�o��jlknmVSMo Ê±£ � ` ��Å�� j W knmVS4o� £ �



����������	��
���
�����������������	�����! "$#��Z ^�b o ^¦beb o ��^Md ��� ¨ � ^ j W knmVS&o8p £ � � � � �&��� �?� � � d �Ö �Cbed � �^ � � �� ` ��Å�� �1 R�>�<ÑR�W I P	>�� I T�>�<�� �R�P:BV> J ]_^�¶ � j � d �62 � �4������� � � ��� �Ö � � � ^Md Ü �Ñ}¼® ß ^ � ^���b � ��{� ^�`H^�d
k �?}¼®Mo$�l� ���4���� ^$�Cb � �~^ � ^M` � d�^�� ���|� d mTS:�¯k �?}¼®Mo � � `w¨ � ^ � jVW knmVS4o8p jlk»®�oÓ�jlk �[o®��� �
� � �h�{�[� " � � � b � ^$�~^ � 2 � �4��������� knm�oHp°jlknm�o�¯jlk �_o�¤knm���_o - jlk�®Mo�¯jlk �_o®�*� / � � �^u� � ��� �Ö � � �^Md Ü �?}¼® ß � � ^��~b � ��{� ^M`8^Md k �Ñ}¼®�o ^ � k �[o�p � k»®�o$z � W�knm�o8p�jVW kvmwo� jlk»®Mo��jlk �[o®��� � � ^M` �
	 ^ � �~^�d �� ^ ; � `e`c^ �{� `cbe� ���C�Ë��� � ^$�[b � ��^ mVSº�²k �Ñ}¼®�o � � `�¨ � ^ � W kvmTS&o8p £ z ^M���4����C�

jVW»knmVS&oHp jlk»®�o��jlk �[o®��� Õ
�!N�Y[R�<?@º<?R�Y I DFHGI > ��R�>�W �R�YC<ÑB FwI P I��� N·DFHGI > I���� BVTQB I < � Jb o � ^�¨ � � ��������� � �~^�� � ¨ � ^ �?�����~� � ^M` ���|��� ��� ��� ¿�p¬k �?}6jlk �[oQo ^�� p¬k»®E}6jlk»®�o�oª�^ �

� p - jlk �_o�¯jlk»®Mo®�*� / kvm *�[o�½2jlk �[o Õ
beb o � knmwo pÈjlkvmwo� � � ���Ç� ^�¶ � � � knm�o ��^ � �~^ � ^���� �·��� b 2 ^��~^M�4�� � � ����� � � ^M� ��� �����C� Å � �� � � � � ^ j ^� � �~^$� � ¨ � ^ �?�����~�ª� ^M` �����Ì� ��� ��� ¿ ^�� �?� � ��������� ��� ���t� ^¦d�^ � d ��� % � ��b ���~� ��� % � ^�� � ^ ¨ � ^�� �� ^ � ^���� �´� ���~^$�~b � � � � knmwo Ê¬£ � �?� � � � �!�C� mÏ� Ü �Ñ}¼® ß � ��� b �¦�ÛÅ � �� � � �Û� ^ j ^ � � ��Û� % � bÞ� �Í� � ��^�� �¨ � ^ �?�����~�ª��� � ¿ ^�� �1 R�>�<ÑR�W I P	>�� I T�>�<�� �R�P:BV>��rR�N	R�< I TVB�� I P	> J ]_^�¶ � d j ^ Ø 2 � �4����� ^ � � � ��� �Ö � � ��� ^�dÜ �?}¼® ß ^ � ^��~b � ��{� ^Mb � ^Md k �?}¼®Mo$� ]_^ Ø W knm�o:Âp £ �?� � � � �_�C� m´�²k �Ñ}¼®�o$� ^M���4���� ^6�Cb � �~^ � ^M` � d�^M� ����� dmVSº�¯k �Ñ}¼®Mo � � `w¨ � ^ �

j W knmVS&oØ W knmTS&o p jlk»®Mo��jlk �_oØ k»®Mo� Ø k �[o Õ� � �h�{�[� b o�� % � ^�� � ^Md ��� � � �~bcd�^MbÞ� � d�^M���~^ � ¨ � ^ � ^$� � �~^ ��� ���� �C� ^M� � �C�Mb ���C�/�C��	 ^ � �~^Md � ^ � � �� %�^�d� ^ � �Cb � � � Z ^ 2v� � � � � ^ Ø k �[olp Ø k»®Mo$� � � � � b � ^�� � � �C� � kvmwo8p Ø kvmwoÌ Ø k �_o$� � %C�~^Md ��� � k �_o8p � k»®�o p£ z � � d � � �^� � ��� �Ö � � � ^Md Ü �Ñ}¼® ß ^ � ^��~b � ��{� ^M`C^Md k �?}¼®Mo$� � ^M` ��	 ^ � �~^Md �	� ^ ; � `e`c^��~^Md ��� ¨ � ^�^6�Cb � �~^mVSª�2k �Ñ}¼®�o � � `Ó¨ � ^ � W knmVS4op £ z ^M���4���� Ø W knmTSMo�p £ � � ¨ � ^ �^ � d � � � ����� ��� b:������� � � d � �Cb � �� ��^ � ^�C��	 ^ � �~^Md � � � ��Å�� � Ø k �_o�Âp Ø k�®Mo$�beb o Z ^ � � � d �����º� ^ Å�� bc���~^ 2 � �4�������C� � knm�o8p Î jlk»®Mo[·jlk �_o Ð Î Ø knmwo[ Ø k �_o Ð  Î jlknm�oC jlk �[o Ð Î Ø k»®Mo[Ø k �[o Ð Õ� �^�� � ��� �Ö � � � ^�d Ü �Ñ}¼® ß ^ � ^���b � ��{� ^�`�^�d k �Ñ}¼®Mo6� � k �_o8p � k»®�o ^ �
� W knm�oHp Ø W�kvmwo Î jlk»®�o��jlk �[o Ð �jVW»knm�o Î Ø k»®�oÓ Ø k �[o Ð Õ



"$#�� �¸��	�t�Q����
È�¦�Ì�	�������:���·���¸���t��� �����
�t������
� ^M` ��	 ^ � �~^�d �¢� ^ ; � `e`e^ � ^$�Cb � �~^ mVS²�Xk �?}¼®Mo � � `�¨ � ^ � W knmVS4o p £ � � �~� � �C�=� ^$� � �~^ ��� ����²� �� ^��~b ����� ��� ^ � � %C�~^Md ���|� �~^ ��� `Þ� ���C� �1 R�>�<ÑR�W I J K������
	>�@ºBZY I T~\ ]_^Z¶ � d j ^ Ø 2 � �4����� ^ � � ^���b � ��{� ^�b � � � d �C� d �Ö �Cb �35 ¨ � ^ ���!� ^� ^�� � d bc���~^$� ��� ` �u� %Ì^���� �·���¸� d � �~^ � �Cb�����Û� ^ªbe���~^�� �{� ` ���:� %Ì^���� ��� � ^6�C�M^�� �·�Ì����� b � ^M`ed�^����~^ � � d��� ��� � � ^ Ø kvmwo�Âp £ � �?� � � � �_�C� m¯ÂpF�Ñ�b o ]_^¸`ebedfhg�× jlknmwolp `cbedfhg�×ÑØ knm�olp £ ^�`ebedfhg�× j W knm�oØ W knmwo pxqt� ^M���4����C� `ebcdfhg�× jlknmwoØ kvmwo p

`ebcdfhg�× j W knm�oØ W knm�o pxq|�beb o ]_^¢`ebcdfhg�× jlknm�olp `ebcdfhg�×ÌØ kvmwolp�� ^�`cbedfhg�× j W kvmwoØ W knm�o pxqt� ^M���4����C� `cbedfhg¦× jlknm�oØ knm�o p
`cbedfhg¦× j W knmwoØ W kvmwo pxqt�� � �h�{�[� b o � � �&��� ��^Md ��� ¨ � ^ � `cbedfhg�×�7 jlkvmwoØ knm�o p

`ebcdfhg�×�7 j W knmwoØ W kvmwo � ����� ��� � � ����� �^ � � � ` ��Å�� �" � � � b � ^���^Md ���|����2 � �4����� ^ ���
� knm�o8p

 jlknm�o � ^ m�ÂpF�£ � ^ mÛpF� ^ � knm�o p
 Ø knm�o � ^ m¯ÂpF�£ � ^ mÍpF� Õ]_^�¶ � Ú ¡ �?� � ^ � � ����Ë� ^$�~b � ��{� ^Mb � ^Md k �Ñ}�Ú�o ^`ebcdfhg�×�7 � knm�oHp `ebcdfhg¦×�7 jlkvmwo8p `cbedfhg�×=7 � knm�o8p `cbedfhg�×�7 Ø knm�olp £ Õ

� W p�j W ^ � W p Ø W ^�d k �?}�Ú�o$� ]_^ mÇ�¯k �Ñ}�Ú�o$z ^M���4������ ^ � � ���� � � ��� �Ö � � ��� ^Md Ü �?}�m ß z ` ��Å�� �� ^�` � ��^ � �~^Md � �C�Ë�{� ` � ��d �^ � b �ËÅ ^M�C^$� � `eb�� ���C� � ^$�Cb � �~^ mTS:�¯k �?}�mwo � � `w¨ � ^ �
� knmwo� � k �[o� knmwo� � k �[o p � W knmVS&o� W knmVS4o }� � d � � k �[o8p � k �_o8p £ � ��^Md ��� � knmwo� knm�o p

� W knmVS4o� W knmVS&o � ^ mVS¦�¯k �?}�mwo6�l� ���4����C�`ebcdfhg�× 7 jlknm�oØ knm�o p
`ebedfhg�× 7 � knm�o� knm�o p

`ebcdfYX¼g¦× 7 � W knmVS&o� W knmTSMo p `cbedfhg�× 7 � W knm�o� W knm�o p `ebcdfhg¦× 7 j W kvmwoØ W knm�o z��� b �|� ^ m�� � � z ^M���4���� mVS � � � �beb o�� � �M^�� �C� � p
Ý
m z
^M���M���� j W kvmwo8p¹tj W Î Ý � Ð Ý� y ^ Ø W knm�oHp¹ Ø W Î Ý � Ð Ý� y z ` ��Å��
`ebedfhg ���

jlkvmwoØ knm�o p
`ebcd
� g S 7 j Î

Ý
� Ð

Ø Î
Ý
� Ð p

`cbed
� g S 7 j W Î

Ý
� Ð

Ø W Î Ý � Ð p `cbedfhg ���
j W knmwoØ W kvmwo Õ@BADCFEGIHJ 7:9�� C 587��UM�PR OË7¦1�9

;=<?>�@/>�ACBEDFHGI > J ]_^ j ^ Ø � ����U2 � �4����� ^ � be���~^ Å � ��{� ^�b � ^�d Ü �Ñ}¼® ß � ^M���4����C�b o K��ËBQN	R I <ÌBVP I P	R P I �!N�Y[R ��< I T~\ � Ù j·½¤Ú Ø �^ 2 � �4��{���� be���~^ Å � ��{� ^M`H^Md Ü �Ñ}¼® ß � �?� � � � �!�C�Ù }CÚ²�u� ^ �



����������	��
���
�����������������	�����! "$#��
� i
× Î Ù jlknmwo�½�Ú Ø kvmwo Ð�� mÛp Ù

� i
× jlknm�o � m/½�Ú

� i
× Ø knm�o � m Õ

beb o ]_^ jlknm�o� Ø knm�o ^Md Ü �?}¼® ß ^M���4����C� � i× jlkvmwo � m� � i× Ø kvmwo � m��
bebcb o « j « �^¦be���~^ Å � ��{� ^�`w^ ������

� i
× jlknm�o � m ����

Ê � i× �� jlknm�o �� � mÓ�b � o ]_^�¶ � d � ©���© ® ^ j � d � 2 � �4������� be���~^ Å � ��{� ^M`Ó^Md Ü �Ñ} � ß ^ Ü � }¼® ß ��^ �Q� ^����~b �{� d�^M���~^ �t� ���4���� j�^ºbe���~^ Å � ��{� ^M`�^Md Ü �?}¼® ß ^ �
� i
× jlknm�o � m·p

�
	
× jlknm�o � m/½

� i
	 jlkvmwo � m Õ

� � �h�{�[� b o � � �&��� ��^Md ��� ¨ � ^ �?� � � � �_� �¦�?� ����b����������O� ^ Ü �Ñ}¼® ß ^ �?� � � � �_�C���� � Ü m � � s4}�m � ß �~^��~^Md ���¨ � ^
`ebcd� � f�� � g S â� ��� s

Î Ù j�½�Ú Ø Ð k �� o�� m � ^6�Cb � �~^ � Z ^ 2v� � �C�
`ebcd� � f�� � g S â� ��� s

Î Ù jª½�Ú Ø Ð k ��� o��/m � p `cbed� � f�� � g S - â� ��� s
Ù jlk �� o��/m � ½ â� ��� s Ú Ø k

��� o��/m � / p
p Ù `ebed� � f�� � g S â� ��� s jlk

�� o�� m � ½�Ú `ebcd� � f�� � g S â� ��� s Ø k
�� o�� m � p Ù

� i
× jlknm�o � m/½�Ú

� i
× Ø knm�o � mÓ}

��� b � j ^ Ø � ���� be���~^ Å � �&� �^Mb � ^Md Ü �?}¼® ß z ` ��Å��C�� i
× Î Ù jlknmwo�½�Ú Ø kvmwo Ð � mÛp Ù

� i
× jlknm�o � m/½�Ú

� i
× Ø knm�o � m Õbeb o � � ��b o � � �&��� �~^�d ��� ¨ � ^ � ^ � p jÛ Ø z ^M���M���� �

� i
× � knm�o � mB £ � � � � � � �!� � �?� �Q�~b����������X� ^

Ü �?}¼® ß ^ �?� � � � �_�C����� � Ü m � � sM}�m � ß �~^Md ��� ¨ � ^ � k �� o  £ z ` ��Å�� � â� ��� s � k ��� o��/m �  £ ^ �� i
× � knm�o � mÍp `cbed� � f�� � g S â� ��� s � k �� o�� m �  £ Õb � o � � � � � �_� � �?� ���~b���{������U� ^ Ü �Ñ}¼® ß � � `l¨ � ^ � p m ���?� � �u� ` Å�� d�� z ^����4���� Ü �?} � ß �^ ��� % � b � b � b �C�^Md � ��� % be���~^�� ��� ` ��� ^ Ü � }¼® ß ^MdUã  � ��� % bc���~^$� ��� ` ��� z ` ��Å��C�

â� ��� s jlk
�� o��/m � p !� ��� s jlk

��� o��/m � ½ â � !� ���
!
jlk �� o��/m � Õ



"$#�� �¸��	�t�Q����
È�¦�Ì�	�������:���·���¸���t��� �����
�t������
� ���4����C�

� i
× jlknmwo � m·p `cbed� � f�� � g S â� ��� s jlk ��� o��/m � p `cbed� � f�� � g S !� ��� s jlk ��� o��/m � ½ `cbed� � f�� � g S â � !� ���

!
jlk �� o��/m � z` ��Å��C�

� i
× jlknm�o � m·p

� 	
× jlknm�o � m/½

� i
	 jlkvmwo � m Õ1 R�>�<ÑR�W I�� � N:P I W R�N�Y I T�P	> � �I T F � TV> J ]_^ jO�^ � d �I2 � �4������� be���~^ Å � ��{� ^M`�^Md Ü �?}¼® ß ^��� d�bÞ�~^ � d � � ��bed�bÞ�~b �{� � knm�o ^�d Ü �Ñ}¼® ß ^M���M����

� i
× jlknm�o � m p � k»®�o� � k �_o Õ

� � �h�{�[� ] �[��� ��� � d ��� ¨ � ^ j � ^�¶ �ª� d � 2 � �4������� bc����^ Å � ��{� ^M`�^�d Ü �Ñ}¼® ß ^	¨ � ^:^$�Cb � �~^ � d ��� �~bcd�bc��b �{�� kvmwo � ^ jlknm�o ^�d Ü �Ñ}¼® ß � " � � � b � ^��~^Md ���u��� ^ Å�� bc����^ �?� ���~b:�������2� ^ Ü �Ñ}¼® ß � �Èp mVS © m�s ©
m�y © ÕeÕeÕcÕeÕcÕeÕeÕcÕ © m â pS®E�I? ���� �^ � b 2 �Ö �Mbc` � ^���¨ � ^ ��� k»®Mo� � k �[o8p â� ��� s k

� knm � o� � knm � � s~o�o$�uk � � �^$�[^Md � ` � � 2v� �� � ã p � ^ � ^ � ^M� ��� ` �{���´��� d � o$� Z � �~^ � �~^�d �Ç�C����� ` � � � �^ � b �¸�?� � � � knmwo ^�dÜ m � � s4}�m � ß � �~^Md ��� ¨ � ^ �?� � � � ��� � �Ì^$�[b � �~^ �� �¯knm � � s4}�m � o � � `�¨ � ^ � knm � oh � knm � � s~o p � W k ��� o�knm � 
m � � s6o	p jlk �� o � m � � ��� b ��� �^ � �~bcd�bc��b �{�·� ^ j�� � ��Å��C��� k»®Mo� � k �_oHp â� ��� s jlk

��� o �/m � Õ ]_^ �?� � �� ��� � �?� ���~b���{����Ë�C� bc���~^$� ��� ` ����� ��8� ���� ^ � � � ` �Cb �C��� � � d ��� ���~^ � z ^M���4���� �`cbed� � f�� � g S â� ��� s jlk
��� o � m � p � k�®Mo� � k �[o ^ � � i× jlknm�o � m p � k»®�o� � k �_o6�

	 ^ � ��^Md � � ]_^�¶ � j � Ü �?}¼® ß  �Ä� � d � 2 � �4��{���� � � ��� �Ö � � � � � 2 � �4������� Ø knm�olp � f× jlk � o � � �^ � ^��~b � ��{� ^M`^ �
Ø W knm�o8p�jlknmwo ��� Ø W knm�o8p �� m � f× jlk � o � � p�jlkvmwo Õ

� � �h�{�[� ]_^Z¶ � � �u� � � `�¨ � ^ mª½ � � Ü �Ñ}¼® ß �
Ø knm ½ � o� Ø knmwo8p � f � �× jlk � o � � 

� f
× jlk � o � � p

� f � �× jlk � o � � ½
� ×
f jlk � o � � p

� f � �f jlk � o � � Õ
] �[��� ��� � ¨ � ^ � ¡§£ � " � d � jÏ�^�� � ��� �Ö � � � � � bc���~^$� ��� ` � Ü mÓ}�mH½ � ß � � ^M` � ��^ � �~^Md �|� ^��=^Mbe^�� � ��� ����� �^$�[b � �~^�d�� } � � Ü mÓ}�m ½ � ß � � `�¨ � ^ jlk � o Ê jlk � o Ê jlk � o$� ^M���4����



����������	��
���
�����������������	�����! "$#��
� f � �f jlk � o � � Ê

� f � �f jlk � o � � Ê
� f � �f jlk � o � � z

` ��Å�� � � jlk � o Ê � f � �f jlk � o � � Ê � jlk � o¼� ^ jlk � o Ê Ý� � f � �f jlk � o � � Ê jlk � o¼� � � � ��� ��� � ` ���C� � � ^� � £ � ^����4���� � � m ^ � � mÓ� ^ �
`ebed
� g S jlk � oHp `ebcd

�{g¦f jlk � oHp�jlkvmwo$} `cbed
� g S jlk � olp `cbed

�4gºf jlk � o8p�jlknm�o$}
��� b � j��^¦� � ��� �Ö � � � z ^M���4����C� jlknmwo Ê `cbed

� g S Ø knm/½ � o� Ø knmwo� Ê jlknm�o6� �C� � � ^ Ø W knmwo8p°jlknm�o$�� � � ` ��Å�� dË^M����^ � ^ � ©±£ �



"h%Q# �¸��	�t�Q����
È�¦�Ì�	�������:���·���¸���t��� �����
�t������
�



����������	��
���
�����������������	�����! "$#%#

& ' (�) * (,+.- (

/1032546%798�:<; =

>@?BADCFE GIHJ?LKNMOEQP�GRMSKT?$E UBE G�H�V5KTHJ?BAWP�>YXFK%ZJV[E \BE GIH�V5KTH]XLEQP�GI?LK%Z^V[E�_!E G�H�V5KTHJ?`MaAWP
bdc!e
f E GIHhgSKTH^?$E ijE GkXFK%ZJV[E lmE GIHhgSKonp E]qmE G�MSKQrDE stE GIH�V5KTH]XLEjPuGRvSK%ZJV[E
w E GIH]V5KTH^?$EjPxGIH^?LKT?$EjPxGI?LK%Z^V[E yFE >zH�XFKT?BA {RE GIH n| K n} E ~�E G p��� K%Z^V[E
� E G�n���� n }p Kmn���� n }p E ��E GRMSK �� E�PuG �p K%ZJV[E ��E � ��E GIH�n� Kmnp E �LE GIH�XFKNMOE
>YXdA�CFE >�MSK%Z^V[E UBE >z?LK%Z^V[E \BE GIH�V5KT?BA _!E � f E ����M ijE ����Xh��� XF�S����M
l�E ����H��p q�E ����MS�S���5r
>�gaA�CFE�o �¡£¢¥¤¦���5§¨�©?�ª^«¬�©HJ?¬U<E�o �¡£¢�¤����MSKm§¨��?L®
>�r�A�CFE XD� r�? UBE g!� ?$¯ \BE g!� c _!E � vO¯ f E � X ijE � ?`°]Z[Xa± p l�E � gLgO¯
q�E � X�²Oc s�E r�³ w E gJH � g
>�°aA�´	¢hµ�¤L¶D·�¤L¢h¢�¸@·Q¹m �º�¤L¢]¢¥¤�»�¼Qª¬ 3¼Qª<·N �¨Z½§¦�5r�³Sµ�¤�¼hª¿¾SªBÀÁµm¡£¤�GRgSKT?$E¿³jGRMSKQrDE¿³�ª<·QÂa®�>z?`MaA�Ã	¢�¼Qª¿·N �¢
¢BÄ �¤�µÅ a¼N �¡£ª<¡Æ �¢B³�_��Ç?`MS®�>z?L?BAÈCSE Xa§¦HÉ�ÊZ�?¨�ËM UBE §¨H[Xd��HÌ?�ÍM \<E ca§¨H½��HÎX�M��
M _!E �¨Z½§¨��M
f E §¬HÏXd�¨Z�?	��M ijE §3Hu����MS®
>@?$XdA�g�§JZ�Xd�ÊHÐr¬��MS³�>z?`gaA�Xa§3HÉcd�¨ZÎg^��MS³
>@?$cdAÑCSE¿KÅ_!E�µÅ a¼mÒ a»�¤L¡Æ S³�U<E¿KoijE¿K w E	Ó�¸@µÔÒª<¼�»�¤L¡£ª�³�\BE%Kjq�E¿K�yFE¿Km~�E¿K � E	Â�ÒÕ ¼QÂB¹�¡Ö¤�³ f E%KÅs�E¿KSlmE]ªB¡Ö¸Öµm¢�ªa³�{RE�¹�Àµ�¤L¶O·Q¤�®
>@?$¯dA�CFE HÉg!� X3×5yÊ×Øg!� XFK UBE y¨���Ùg!� XF³�>@?`°aA�y��� }| ³>@?`vaA!CFE \<�aÚ!G�ÛOE UBE H^Ú fT� GRÛOE \BE Ú f \�GRÛOE _FE Ú fT� GRÛOE f E \<�aÚ!G�ÛOE ijE H�Ú fT� GRÛOE�\<�aÚ!GkÜ�E
>YXar�A�CFE n �p � X UBE �| � X \BE �| _FE ?`M
>YXLcdADCFE §�Hh�ÑH	g¬��M UBE §�ZJ�ÑHÙ¯^��M \BE ��H]��Ýh��M _!E §�H�§�Ý]��M f E g�§¨� � gmGW�ÑH�?$E
ijE §¨�Ì�Z5? lmE §¬H � ga���,M qmE §¨��?Þ>YX�²aA� OE¦ß ��àØáÏà � ß� »oE p ß}âàØáÏà � ß�>YXL¯dAL OE ß | Z�XDyD± à � �¥ßn p Z^XDyD±¦ª p�} ßn p Z^XDyD± à �ã ß| Z�XDyD±»oE ß } Z3yD± à � ß p Z¬yD±¦ª ß p Z3yD± à � p ß} Z3yD±Â`E ß � Z[XDyD± à � � ß� Z[XDyD±Ðª �¥ß� ZØXDyD± à ��nQn ß� Z[XDyD±ÐºÅE ß | à � à } ß| >�X�°aA ß | >YX�vaA�n| >�gLMaA�g!� XÀÞ¸Ö¡£Óm �¢

/1032546%798�:<; =ä=

>@?BA	CSEF� p U<E |QåTæ ß} \BEF� } ± _FEÔn Ý åTæ ß} >YXdAÙCFES�Kä>�MSK%ZJV[EÞUBE f E¿Ka��E ��K�� \BEF�©H�b`rSeOKS�©H�b$MFe



"$#�� � ��	�]�¥����
â�^���	�������Ù������� ���]���©�����
�]������
_!E�>�MSK%Z^V[E%K�GRMSKT?BA f EF��K�>zH^?LKT?BA�ijE�>�MSKT?BARKj>�MSKT?BA�lmE�GIH]V5KT?BA�Pu>�gSK%ZJV[E¿K�>�MSK%Z^V[Ehq�E�>z?LK%Z^V[E%³
>�MSK%ZJV[E�stE�GIH]V5KTH]XLE]P�>�gSK%ZJV[E¿K�>�MSK%Z^V[E w EF�K�>�MSKT?BA¬{REF�ËHÍb p} eOKS� HËb`rSeØyFE�GIH]V5KTH]XLEhP
GI?LK%ZJV[E¿K�GRMSK%ZJV[EÈ~�E�GI?LK%cLESP GkcFK%ZJV[E¿KF� � E�>@H]XFKNMOESP GRMSK%XdARKF���aE�G�H�V5KQrDESP�GRvSK%Z^V[E%K�>�MSKT?$E�P
GI?LK%ZJV[E���ES�K��
>�gaAj��³�iÑGI?$E ��H^?^ª3iÑGIH p} EÈ��XF®]>�r�Aj�[HÎbOH �p eO³ n�� åp � � å K p � � åå ��n>YcdA�CFE �¨Z5? U<E � p HÏXd�¨Z�r \BE � _!E H1nå f E X ijE H å � p|Qå	�l�E � p Z[Xd�ZÎc qmE H å � � } å �jãp � å æ s�E æ� å ��n�� æ� på ��n w E H�
 å � |� 
 å � ��n � �pQ��� å��
>�²aA�CFE �¨ZÎC UBE � p HÉCD�Z�C p \<E �¨Z�CÙZ5? _FE H n

� å f E X ijE H å � �
� �¥å	�l�E � p ZÎCO�¨Z�C p ZÌ? q�E H å � � � å � � �

� æ å æ stE æ� � ��n�� æ� n�� å
� � å w E H 
 å � � � 
 å � � � � �

� ��å��
>Y¯dA

CSE
-1 -0.5 0.5 1

0.5

1

1.5

2

UBE
0.5 1 1.5 2

0.2

0.4

0.6

0.8

1

1.2

1.4

\BE
-2 -1.5 -1 -0.5

0.2

0.4

0.6

0.8

1

1.2

_!E
-1.5 -1 -0.5 0.5 1 1.5

-1

-0.5

0.5

1

f E
-1 -0.5 0.5 1

-1

-0.75

-0.5

-0.25

0.25

0.5

0.75

1

ijE
-1 1 2 3

-2

-1

1

2

l�E
-2 -1 1 2

0.5

1

1.5

2

q�E
0.5 1 1.5 2 2.5 3

0.25

0.5

0.75

1

1.25

1.5

1.75

2

stE
0.5 1 1.5 2

0.2

0.4

0.6

0.8

1

w E
-2 -1 1 2 3

0.25

0.5

0.75

1

1.25

1.5

1.75

2

yFE
-1 1 2 3

-4

-3

-2

-1

1

2

3

4

{kE
-1 -0.5 0.5 1

-1

-0.5

0.5

1

1.5

~ E
-2 -1 1 2 3 4

-2

-1.5

-1

-0.5

0.5

1

1.5

2

� E
-2 -1 1 2

-1

-0.5

0.5

1

>�°aA��3Ä �¤�³����$~uGkijE �Ì�ØH�b$MFe
>�vaA

CSE
-2 -1 1 2

0.25

0.5

0.75

1

1.25

1.5

1.75

2

UBE
-2 -1 1 2

0.25

0.5

0.75

1

1.25

1.5

1.75

2

\BE
1 2 3 4 5 6

-1

-0.75

-0.5

-0.25

0.25

0.5

0.75

1

_!E
1 2 3 4 5 6

-1

-0.75

-0.5

-0.25

0.25

0.5

0.75

1



����������	��
���
�����������������	�����! "$#��
>@?`MaA�CFE X�Z[Xd�¨ZÏ� p KoXd�ÊHx� p HÏXFKÅXd��GkX�Z½� p E%K p åå	� � pUBE ga�ÊHÏX�Z�� �¨Z[X��YKmga�ÊHÉX	H�� �¨Z�X�� K�GRga�ÞHÏXLE�� �Z[X��YK } å � p� å � p � ¢�ª^�	���H]X
f E n�� å�
å�� K��n�� å�
å�� Kj?LK�� � ijE n�� åTæå Khn�� åTæå KS��KÐnå æ ¢�ªJ�����M
l�E nå 
 ZÏ� p Z½� } K�HÍnå 
 ZÉ� p Z½� } K å ��nå� K�� n

Ý GW�¨Z5?$EÔ¢�ªÙ�����M
q�E n�� å �å K�n�� å �å K�?LKÐnå�� ¢¥ª^�����M
>@?L?BA�CFE � p UBE U%� \BE ��GW� p HÐga�¨Z[cLE _!E æ� Ú fT� GW�jE
>@?$XdA�C¨��gSKmU���H }| K C��HhgSK�U� }p

>@?`gaA np � å � | ��G�r�K%ZJV[E 2 4 6 8

0.5

1

1.5

2

2.5

3

3.5

4

>@?Tr�A�CFE ga�¨Z[¯ UBE � � p Z[X \<E å � � |å	� �Ñn _!E H[?$¯hZ�?`°a�ÊHÐr�� p
f E på ��n ¢�ªÙ�����?3ijE H[?�HÉXd�

>@?$cdA�CFE iÑGW��E �Ì� p ZÌ?LKSljGW�jEÑ�Ì� | UBE iÑGW��EÑ��� p HÉvSKSl�GW��EÑ�Ì� � p
\BE iÑGW��EÈ��ga�Z[cFKFl�GW��E � �� � _FE iÑGW�jEÑ��{ � GW��E¿K!ljGW�jE ����ljGW�jE
f E iÑGW��EÑ� nå KFl�G �jE � f å ijE iÑGW��EÑ� nå	� KSljGW�jEÑ�5{ � GW��E>@?`²aAj�ZÎg � Z�g
>@?$¯dA

CSE
-2 -1 1 2

-1

-0.5

0.5

1

UBE
-3 -2 -1 1 2 3

-4

-2

2

4

\BE
-6 -4 -2 2

-4

-2

2

4

6

_!E
1 2 3 4 5 6

-1

-0.75

-0.5

-0.25

0.25

0.5

0.75

1

f E
-6 -4 -2 2 4 6

-4

-2

2

4

ijE
-2 -1 1 2

0.2

0.4

0.6

0.8

1

>@?`°aA�CFE�bT�������d���� ±
X Z � ± K � ���Ôe�U<E�>@?LK%ZJV[Em\<E¿K�_!EF�[H�b$MFe

f E�bT�������änå ��
±
X Z � ±ÈK � ����������MFe�ijE�>@HJ?LKT?BABlmE�>@H�n| Kmnp A�qmEF�¦stE w E�>zH^?LKT?BA

yFEF�ÎHÎb$MFe yFE�GIH � gSKTH � XLE�PuGRMSK � XLE�PuG � gSK%ZJV[E
>@?`vaA�CFE]nå UBE å � pn�� å \<E �� �Ù_!E�?äZ � �¨ZÌ? f E¨HÎ?äZ }å � p ³�ijEmXZ � ?�Z½��lmE å� n�� å �
q�E å � pp å ��n stE�� ån�� å w E |Qå � �} å � } ³�yFE�C å ��n {RE � ��� ��n� ��� ��n



"$#I" � ��	�]�¥����
â�^���	�������Ù������� ���]���©�����
�]������
>YX�gaA

CSE
-1 -0.5 0.5 1

0.25

0.5

0.75

1

1.25

1.5

1.75

2

UBE
-1 -0.5 0.5 1

0.25

0.5

0.75

1

1.25

1.5

1.75

2

\BE
-1 -0.5 0.5 1

0.25

0.5

0.75

1

1.25

1.5

1.75

2

_!E
-1 -0.5 0.5 1

0.25

0.5

0.75

1

1.25

1.5

1.75

2

>YXLcdA

CSE
-2 -1.5 -1 -0.5

-1

-0.5

0.5

1

UBE
-2 -1 1 2

-1

-0.5

0.5

1

\BE
0.5 1 1.5 2

-1

-0.5

0.5

1

_!E 0.5 1 1.5 2

-0.5

-0.25

0.25

0.5

0.75

1

f E
0.5 1 1.5 2

0.2

0.4

0.6

0.8

1

ijE
-2 -1 1 2

-1

-0.5

0.5

1

>YXL¯dA�CFE M U<E ß p K ß } KoM>YX�vaA� OEC!�`lmÚ fT� q�GW��EÁÒª� �� ¹�¶��Â�Ä �¤Þ¸£¶��Oª<¼Q¢� Áºm �� ¹�¶��Â�Ä �¤�Ú fT� q�GW��E¿�m§¨��C!�`lmÚ fT� q�GW��E�¢�ª�ª^¢�¤LÀÞªB¶O·QªJ¢�ª
����Ú f`� qjG�§SE¿��ªB¶O·TÄ �¤������
	��`�	����p ³��!¹�ª¦Òªäª��F¹�¸��a �¡£ª<¶D·Qª� �� f p�� H�X f � �ÈH?	��Mhª��F¹m �Â�Ä �¤��!¹m �ºS¼ÅÒ a·Q¸ÖÂT 
ªBÀ f � ³9ÂB¹��¥ �¢¦¢¥¤L¡£¹��Â�Ä¤LªB¢¨¢BÄ �¤�� f � � ��� � � p ZÌ?L®��  �¢ f ��� MS��ªB¶O·TÄ �¤ f � � ��Z � � p ZÌ?�ª
§¨�5{ � GW�¨Z � �jpÈZ5?`E¿�Å �¶m �¡£¤ �O �ÀÁªB¶D·�ªJ¤�»�·�ªBÀ�!�¢¥ª� �¢h¤L¹S·�¼N �¢"� ¹�¶��Â�Ä¤LªB¢�Ó�¸@µ�ª<¼�»hÒ¤L¡Ö¸£ÂT �¢h¸£¶��Oª<¼Q¢Q �¢<®
´	¢h¼QªB¢Iµ�ªBÂ<·�¸��O¤L¢#��¼mÒ %$mÂB¤L¢h¢<Ä �¤��

CFE
-3 -2 -1 1 2 3

-2

-1.5

-1

-0.5

0.5

1

1.5

2

U<E
1 2 3 4

0.5

1

1.5

2

\BE
-1 -0.5 0.5 1

-2

-1.5

-1

-0.5

0.5

1

1.5

2

_!E
-4 -2 2 4

-2

-1.5

-1

-0.5

0.5

1

1.5

2

f E
0.2 0.4 0.6 0.8 1

0.5

1

1.5

2

2.5

3

ijE
-1 -0.5 0.5 1

-3

-2

-1

1

2

3

>�gLMaA�i'&�i�Òª^ ¦¸£º�ª<¶D·Q¸Öºm �º�ªÊ>�gS?BA�iÑGW�jE ��Cä��� CFE¿KNUBE¿KN\<Eä¶jÄ �¤�®�>�gOXdA�i ��n GW�jEÈ�
( �*) å+ å � �>�g�r�A����$~uGRijE9�Ì��K-,!~xGkijE �/.



����������	��
���
�����������������	�����! "$#��

-1-2-3 1 2 3 4

-3

-2

-1

1

2

3

>�gOcdA

CFE
-2 -1 1 2

-2

-1

1

2

3

UBE \<E
>�gL²aA�CFE å p H np å UBE p������ 
 å �n�� ����� � 
 å � \BE f å
>�gO¯dA�CFE GkXFKT?$E UBE G�r�KTH�rDE \BE G�n| KTHÊã� EJ>�gL°aA�iÑGW��E ��H]²a�ZÎ°¦ªJljGW��EÑ��Xd� p HÏ¯d�¨Z�r
>�r�?BA9>zH p} KNMaA9>�rDXdA9GRMSKNvaAR� iÑGRvOE ��M�>�rOgaA�\�� }nQn>�rO²aA	�F¸ÖÀ ³Sµ�ª¿¼Q¸TÒ¤Lº�¸ÖÂT ¦º�ªJµ�ª<¼Q¸BÒ¤Lº�¤ÞC ��
Ù³�C ���MS®]>YcLXdA ?$X�M ~Êl�>Yc�gaA�Ã�µ�¼Q¤T¾j®?`g�r�?$X¨ �¶�¤L¢B®
>Ycar�A�ÊG ��E¦� ?`MLM f � Ý�� Ý | ã � ³�¯�M�� ²�lÌ>YcLcdAhX�g��Yg�º�¸Æ �¢ >�²L²aAÙ?`v��YMLgOc  �¶�¤L¢ >YcL¯dAJ?$c�gL°Oc�� X�gS³�?$cLcLX�v�� ²Lv ª
?$c�²Oc�²�� °S?]>Yc�°aA! OE�¯�gLv�� cLXÔº�¤FªB¶O·QªB¢B³OgL°�rLrD¯�� carhº�¤!ªB¶O·QªB¢B³�»oE ?L?�� MLghº�¸£ �¢B®>�²LMaAF°�� XLcF³!?L?$XLX��YMS?`°��	?`M n p��

/1032546%798�:<; =ä=9=

>@?BA�CFE HÉc UBE ? \BE X _FE X f E � X ijE r lmE H nn ÝQÝQÝq�E r stE v w E ? yFE M {RE X
>YXdA�CFE y� �n Ý � UBE y¨��XFKÅg \<E y¨��¯�M _!E y3��M
>�gaA�CFE �3Ä �¤�³�¤L¢hº�¤LÀ ÒÕ ¶�¸Ö¤L¢¢BÄ �¤Áº�¸�� ª<¼QªB¶O·QªB¢B®�UBE��F¸£À ®
>�r�A�CFE r U<E n �nQn \<E X _!E ? f E H[?LK%ijE H[?
l�E X q�E X � stE X w E HÉ² yFE ? {RE �� ~ E n| � E H n�����E Xa~ ��E g �LE M �LE � XhZ5? ÚdE M ��E n� p �
� E nã � E M
>YcdA�CFE � � X U<E ¶jÄ �¤Áª%¾�¸£¢I·Qª \<E H[?LK M
>�²aA�CFE ¶jÄ �¤Þª%¾�¸£¢I·Qª U<E ª¿¾S¸£¢¥·Qª M \BE ª%¾�¸£¢I·Qª H[?
_!E p n� f E H �n } ijE ?$X l�E ? q�E H[? stE � ( �

�
w E M

>Y¯dA�CFE M U<E g \<E n} _!E M f E n}ijE HÍn} l�E M qmE M stE M w E ? yFE M {kE M ~ E ? � E M �aE M ��E M
�LE M �LE ? ÚdE M �¥E g � E M � E ? �ÙE X �jE M
>�°aA�CFE¿KÅUBE¿Km\<E¿KoijE¿K�q�E¿KmstE¿K�yFE¿Km{kE%Ka��E¿Km�LE ZÎV _!E¿K f E¿KSlmE%K w E¿K�~�E¿K � E¿KÅ��E%KÅ��EHÏVÚ$E HÏV �¥E HÐV � E M � E HÉV
>�vaA�CFE HÍn }� U<E nQn� \<E n} _!E ?$X f E nn p ijE r
l�E Hur qmE HËn� stE H �N�|



"$#�� � ��	�]�¥����
â�^���	�������Ù������� ���]���©�����
�]������
w E M yFE ? {kE M ~ E M � E M
>@?`MaA�CFE g U<E M \<E }| _!E M f E HÎ?
ijE ? lmE M qmE f p s�E � f w E f p yFE X {RE M ~�E { � GkcLE � E Z[V ��E ?
��E M ��E ? ��E f � | Ú$E f ��n>@?L?BA�Ã	À3»�¤L¢h¤L¢�¡£¸ÖÀÞ¸Ö·Qª<¢Ô¢BÄ �¤Þ¸ �L¹m �¸Ö¢��ÈCSE¿KmU<E¿KÅ_FE r \BE¿KÅijE H[?
l�E M f E np qmE Hur stE ? w E X
>@?$cdA� OEgL²�rLr � Xar¨ªJrOMS?$¯F?��£?Ù»oErOvLgS?��Yv�r >z?`²aA� OEÙ?`MLMLMLMLM
>@?$¯dA

CSE
-1.5 -1 -0.5 0.5 1 1.5

-4

-3

-2

-1

1

2

3

4

UBE
-1.5 -1 -0.5 0.5 1 1.5

-4

-3

-2

-1

1

2

3

4

\BE
-1.5 -1 -0.5 0.5 1 1.5

-4

-3

-2

-1

1

2

3

4

_!E
-1.5 -1 -0.5 0.5 1 1.5

-4

-3

-2

-1

1

2

3

4

f E
-4 -2 2 4

-1

-0.75

-0.5

-0.25

0.25

0.5

0.75

1

ijE
-4 -2 2 4

-4

-2

2

4

>@?`°aA�CFE H[? UBE }� � \BE f _!E |ß f E Ú f`� GRÚ fT� GI?$E�E ijE ��� 
 p �p>@?`vaA�CFE¿KmUBE%Ko\<E�_FE¿K�q�EÔÂB¤L¶D·TÒÕ ¶D¹m �¢ f E¿K�ijE¿KFlmE�º�ªB¢¥ÂB¤L¶D·TÒÕ ¶D¹m �¢B®
� ªB¢�ªB¶�Ó�¤L¢]ÂB¤�¼�¼QªB¢Iµ�¤L¶�º�ªB¶O·QªB¢��

CSE
-4 -2 2 4

-4

-3

-2

-1

1

2

3

4

UBE
-6 -4 -2 2 4 6

-1

-0.5

0.5

1

\BE
-2 -1 1 2

-1

-0.75

-0.5

-0.25

0.25

0.5

0.75

1

_!E
-6 -4 -2 2 4 6

0.2

0.4

0.6

0.8

1

f E
0.5 1 1.5 2 2.5 3

-8

-6

-4

-2

2

4

6

8

ijE
-3 -2 -1 1 2 3

-20

-10

10

20

l�E
-1 1 2 3

-2

-1

1

2

>YXF?BA�CFE H[? UBE ² \BE¿K f E ? _!E X ijE cF®
>YXLXdA�CFE¿KmUBE%Ko\<E¿K f E¿KoijE¿KFlmE ¶jÄ �¤ _!E ¢�¸ÖÀ
>YX�gaA�CFE¿Km\BE%K f E � UBE%Km_FE �[HÎb$MFe ijE G�H�V5KNMOEjP�>@?LK%ZJV[EJ>�Xar�A�CSE¿KmU<E�\BE¿K f EmijE ¢�¸ÖÀ�®
>YXLcdAiÑGRMOE� ?L®Ø>YX�²aAhiÑGkXLE3� ß p >�XL¯dACSE iÑGRMOE� np UBE iÑGRMOE� M \BE iÑG�MOE3� ?x>YX�°aA9l Òª
ÂB¤L¶O·`ÒÕ ¶D¹m ¦µ�¤L¸£¢Ôl�GW��EÑ� � � �o>YX�vaA��Ñ¤�¼hª¿¾�ª<ÀÁµm¡£¤���nå ª å � ��nå>�gS?BA	�F¸ÖÀ ³�ÂB¤L¶�¢�¸Öº�ª<¼Qª3 '� ¹�¶��Â�Ä �¤¦ljGW��EÑ��iÑGW�jE�H��}>�gLgaA



����������	��
���
�����������������	�����! "$#��

CFE i���iÑG �¥E
-4 -2 2 4

0.5

1

1.5

2

l¨�ÌljG �¥E
-4 -2 2 4

0.2

0.4

0.6

0.8

1

U<E
-4 -2 2 4

2

4

6

8

10

12

14

>�gOcdA���¤LÀÞª]l�G �jEÑ�,iÑGW��E�Hx� ª^ aµm¡£¸��F¹�ªJ¤������ 3l�®�>�gL²aA���¤LÀÞª¬q�G �jE ��iÑGW��E�H ljGW��EÔª^ aµm¡£¸��F¹�ªÙ¤
����� �q�®

/1032546%798�:<; =
	

�������� 46 ��� ;�� =

>@?BA�CFE §JZÎ²a�ÁH[?`M���M U<E Xd�¨Z�§ÙZ5?]��M \BE §3HÏcd�Z�r¬��M
_!E Xd�ÊHÐ§¬HÉ²^��M f E §ÙZ½����M ijE §3Hur�����M l�E rL§¬Hu�ÞHÐg¬��M
q�E Xa§ÙZ½�ÊHÉc^��M stE � g�§3HÉXd�ÊH[?]��M w E §JZÌ?	��M yFE §¬HÏXd�¨ZÎX^��M
{RE §3Hx�ÊH[?]��M¦~�E §JZ�±j����M � E g�§¬Hu�ÊHÉg^��MÁ�aE rL§ÙZ½�ÊHÉg^��M
��E XD� Xa§JZÏ�ÊHÉg���M¦�LE Xa§¬Hu�¨Z5?]��M¦��E Xa§ÙZ�r��ÞHÏc^��M
>YXdA�U����Ù²S®�>�gaA�§¬HÉ²a�¨Z�v���MSK §ÙZÎ²a�¨Z�v���MS®�> r�Aj����Hhr�K §3HurO°a�ÊH[?$X�°^��M
>YcdADCFE §ÅZ¬Xd��HÙX¬��MSK Xa§jH]��Z¦?Ù��MSK U<E §jH f �ÑHÙX f ��MSK f §ÅZJ�ÑH f p Z¨?	��MSK \<E §jH¬?	�
MSK�����MSK _!E §JZ[Xd�ÁH ß p ��MSKoXa§¬Hu�ÞHu± ��M f E Xa§¬Hu�ÞHÎ?	��MSK §	Z[Xd�ÊHÉg���M
ijE §SZÙ±j��Hh±�{ � G�±�EÑ��MSK ±�§�H�jZ	{ � G�±�EÈ��M lmE §�H�jZ3?LHh{ � GkXLEÈ��MSK §�Z���H^?LH�{ � GRXLEä��M
q�E §¬HÉ°a�¨Z�°���MSK °�§ÙZ½�ÊH[?]��M
>�²aA��	ÀÞ ¼Qª¿·N ¨µÅ �¢�¢� �¶�º�¤Áµ�ªB¡£ Á¤�¼Q¸��LªBÀ Òª^ºm '� ¤�¼QÀÊ ¦§¨� yÈ���m¹�¢�ª�¤��  a·Q¤��!¹�ª^�o§��SHÐ§¨��MS®
GIHJ?LKT?`²OE¿K G p} Kmn � |ã E¿K GIH]XFKNg�rDE¿®
>Y¯dA�§3HÐr��3Z5?	��MSK�§3HÐr��3Z�r3��MS®]>�°aA�l � GRMOE �5r�®]>�vaA�l � G �jE �,iÑGW� p E�Z[Xd� p i � GW� p E¿®
>@?`MaA�CFE l��kG�MOEÈ��?L? U<E ����GRgOE ��X�°S®
>@?L?BA�CFE � � � �DZ � � � �DZ � � ��� UBE n� � G � � � ��H � � � �DZ � � ���ÆEÂ`E � �"! �$# � � 
 !%� # �&�"! # �� � ! �
>@?$XdA�CFE GI?äZ½��EBGI?9Z[cd�Z5?`Ma� p Z5?Tr�� } Z5?L?B� | ZÎ¯d� � EUBE ga� p Gkcd� p ZÎgOEBGW� � Z½� } ZÌ?$E p
\BE � åTæ ��ã å � � |Qå ��n Ý


 } å ��n � � _!E � å�
 � � å(' � p n å  � }Q� å() � å � ��n p åTæ �jã å � � p å

 å	� � } � �

>@?`gaA�CFE ?$c�MmGRga�3Z[cLE | ã U<E ¯�GI?$Xd� p Z�gOEBG�r�� } ZÎga�ÊHÎ?$E � \<E HÉXarÅGR²ÙHÐga�jE �
_!E gLMa��GRga� p Z�rDE | f E � � � å � } å �


 | � � å � } å	� � å æ � �ijE G � p Z5?$EBGW� } HÏXd�jE<GkX�GW� p Z5?$EBGRga� p HÐXLE�Z�r���GW� } HÏXd�jE�E
l�E ?`°a� p GW� } HÉ²OE p Ú f \ p G�GW� } HÉ²OE } E ��l�G¥GW� } HÉ²OE } E
q�E G å � }} å � � EBG å � �å � p E stE ��� 
 } å � p �*'


 p å ��n �,+ w E H n�� p åå	� 
 å ��n � �yFE å � ) 
 å ��n � � 
 å � ��n � æ

 å æ � } å � � �*+ GI?`°OXZÎXLcL¯d�ZÎ²Lga� p Z[Xd� } Z[X�vLva� | Z�r�?$¯d� � Z5?L?L?B� � ZÌ?`°a� � ZÎXF?B� � E

>@?Tr�A�CFE c å ��n { � GRcLE UBE X n�� p å c � p å { � GI?`MOEBGI?`M å HÎ?$E<GI?`M å Z5?$EBGI?`M p å Z5?$E



"$#�� � ��	�]�¥����
â�^���	�������Ù������� ���]���©�����
�]������
\BE på ��� 
 � � _FE n�� ��� 
 � � �

��� 
 |� f E nå � å	� ijE ��lÅq�GW��E l�E { � GI?`MOE q�E nå ��� 
 å �stE f å \¿��ÚDG f å E w E nå G f å \<�aÚ!GW{ � GW��E�EjZ½��Ú fT� G�{ � GW��E�E�E
>@?$cdA�CFE } å �p � å æ � p U<E ?`° 
 å � |�*)


 å � � � ' \<E � å � p GW�o{ � G �jEjZÏ�ÞH[?$E _!E nå g ��� 
 å � { � GRgOE
f E å 	 � 
 å � p � 
 p å � � p å ��n �


 p å �Ñn � æ �
ijE GW� p E å GkX�Z�{ � G � p E�E l�E � å � ��n GI?äZ½{ � G � p E¥E

q�E ���� � p G�?hHu{ � GW��E�E s�E Ú f`� å ��n GW��EBGW��\<�aÚ!GW��EjZ�{ � GkÚ fT� GW��E�E�Ú fT� GW��E�E
w E � 	 � ��n f å G�?äZ½�o{ � GW�jE¥E yFE \¿��Ú�� 	 � 
 å � ��n GW��EBGR\¿��Ú p GW��EI{ � G�\<��ÚDGW��E�E�HÏÚ fT� p GW��E�E
{RE 
 ��� 
 å � ���	��
 ���å GI?9Z�{ � G�{ � G �jE�E¥E
>@?`²aA�CFE H � 	 + � 
 å � ��� 
 å �� n�� ��� � 
 å �

UBE +� � 
 å � � 	 � 
 å �� p � +� � � 
 å �
\BE XLÚ f \�GkXd��E ��l�GRXd�jE _!E +�� � 
 � æ �}

f E \<����l�GkXd��E�HÉXd�Ù\¿��Ú f \ p GkXd��E ijE n Ý} \<�aÚ | G å } E�Ú f`� G å } EBGR\¿��Ú � G å } E�H[?$El�E ?$Xd�JÚ f \ } GkXd� p E ��ljGkXd� p E q�E H å � 	 + � 
 � n�� å	� �� n�� å	�stE X�G�\<� ��ljGW��E�HÉ\<�aÚ f \�GRXd�jE�E<GkX�\<���tljGkXd��E¥\<�aÚ f \aGkXd�jE�HÐ\<�aÚ f \ p GW��E�E
w E H np � å Ú fT� GkX � �jE yFE Ú f \ p GW��E {RE p�� +� � 
 � � �} � 	 � �æ 
 � � �

~ E H på æ \<��ÚDG nå	� E
� E Xd�ÙÚ f \�G � p E¥Ú f \ p GRÚ f \�G � p E¥E ��l�GW� p E ��E H |å æ Ú f \ p Gnå	� E ��l�GÔnå	� E��E HÉXd�Ù\¿��Ú f \ p GkÚ f \aGW� p E�E�Ú f \�GW� p E ��ljGW� p E��E nå ��� 
 � � ��� 
 å � �LE nå ��� 
 å �
>@?`°aA�CFE H nå	� �Ñn U<E X ��� + � 	 � 
 å �� n�� å	� \<E p åå�� ��n _!E H nå	� �Ñn f E nå	� ��n ijE H �å	� \<�aÚ�qjG �å El�E ²mGR\¿��Úaq�G�ga�jE�Ú fT� q�G�ga�jE�HÉ\¿��ÚDGRga�jE¥Ú fT� GRga��E�E qmE ?`²a��G�r�� p HÐgOE�Ú f \Tq p G¥G�r�� p HÉgOE p E
stE H p 
 å � ��n �


 å	� ��n � � w E C!�`l�\¿��Úaq�GW��E yFE |Qå| � å�� {RE p ån�� å�� ~�E p å ��� � +� � � 
 å � �� å�� ��n� E å

 n�� å	� � æ �

\<��Ú f \`qjG n� n�� å	� E¥\¿� ��loqjG n� n�� å	� E

>@?`vaA�CFE Hu� p § � p K UBE H } å � � p å �å	� � p�� K \<E H � �å _FE p��p å � } å	� � � � � å � æ � } � �
f E H[? ijE H �å � � 	 + � 
 � � lmE n	 � ��n q�E n�� p å � � p å � �� 
 } � æ � } å � � p � stE H �å w E å 
 p å � � p�� � ��n �� � p å	� � � p�� æyFE +� � 
 � � � � +� � 
 å � �å 
 +� � 
 å � � � � 	 � 
 � � � {RE �å ~ E HÏX	H 	 ����� �å � E H �å �aE �å ��E H p��å
�LE � � � �p å � � } � 	 + � 
 � � � å �LE H n�� � �n�� å	� G � � 
 n�� å

� � ��� + ��� 
 � �å � 
 n�� � � � ��� + ��� 
 å � E
>YX�MaA9G�H�XFKT?$E¿K�GRXFKTH^?$E¿K�G�MSKTH^?$E�ªÁGRMSKT?$EÙ>YXF?BA9G n� KTH nn � E%®]>�XLXdA�C¨��?�¤L¹ C¨��g
>YX�gaA�§D��ÝÈZ½�o§LÝh��X�Co®]>YXar�A�§ æ� ��ÝÈZ½� æ� §LÝh� æ� ��Ý<§�Ý�K _�G��3K��¦E�� ?
>YX�²aAoCFE H �

}Q� å ��� UBE } Ýå ' \BE X�GR\<�aÚ!G � p EmH�Xd� p Ú fT� GW� p E¥E _!E XLÚ f \ p GW��EBGkÚ f \ p GW��EFZ X ��l p GW�jE¥E
f E X \<��ÚDGkXd��E�HÐ\<�aÚ!G �jE ijE H n


 å ��n � æ l�E � � |Qåå�� qmE } å

 å	� ��n � )�stE 	 �å æ GkXhHxXd��ZÐ� p E w E H�\<�aÚ p G �jE¥\¿��ÚDGkÚ f`� G �jE�EÅZÏÚ fT� GW��E�Ú f`� GRÚ fT� GW��E�E yFE H�G ��� 
 å � ��nå � � � � 
 å � E{RE H�G � 	 � 
 å � 
 n�� p +� � � 
 å � � � 	 � � 
 å � �


 n�� � 	 � � 
 å � � � E
~�E � 	 + 
 � å �|Qå æ �

G � ��Ú f \ p G � ��EÑH �tljG � �jE�Z � � ��l p G � ��E�E
� E p 
 n�� } å � �å	� 
 å�� ��n � æ �

��E � 
 p åTæ ��n �å � 
 p � å æ � �
>YXL¯dA�CFE M U<E UBE ¯LX \BE H ã å


 } � å	� � )�
_!E p |


 å ��n � ) f E ° f p å ��n ijE H �å��



����������	��
���
�����������������	�����! "$#��
l�E nn � Ú fT� G å p E qmE HÐC � \<��ÚDGRCO�jE stE H på æ w E GW�ZÎ¯LE f å
yFEÔÃ	¶D·Qª<¢]º�ª�º�ª¿¼Q¸��a a¼]¢¥¸£ÀÁµm¡Ö¸ �F¹�ªJ ¨ª¿¾Sµ�¼Qª<¢�¢BÄ �¤�® | � 
 � å � ��n Ý å � ��n �


 å � ��n � ){RE H�G p |Qå 
 å � � p Ý å � �ÑnQn �

 å	� ��n � ) E~�E \¿��Úaq � GW��E�Ú fT� q�GW��EBGkXLXLc�\¿��Úaq p GW��E�Z�c�M�rDÚ fT� q p GW�jE¥E

� E 	 � 
 n���n Ý 	 � � � | 	 � � �

 	 � � ��n � '� ��E HÐ°OÚ f \`q p GW�jE �tlÅqjGW�jE<GkXLÚ f \Tq p GW�jE�H ��lÅq p G �jE�E

��E Ú fT� q�G �jE�\<�aÚ�qjGW��EBGR\¿��Úaq�GW��E�\<�aÚ�qjGR\<�aÚ�qjGW��E�EjZÎgOÚ f`� qjGR\¿��Úaq�GW��E�E�E
�LE H på	� GkÚ f`� GW{ � GW��E�E�ZÎ\¿��ÚDG�{ � GW�jE¥E�E ��E p 
 p � +� � � 
 å �+�� � æ 
 å �
>YX�°aA�r f p å Gki � G f p å E�Z f p å i � � G f p å E¥E¿®h>�gOXdA á ���^X
>�g�r�A�CFE H }� æ GW� p Z�§ p §�� p E U<E H n�� � � # � � # �} å � � \BE H p 
 å � ��n � � # � � � � # 
 |Qå � } � # � � � � 
 n�� � � # � �| � æ � } � � � p 
 å	� ��n � � ��n_!E � å 
 n�� å � � � # �� f E H 
 � � 	 � 
 å � � p +� � 
 å � � � # � � 	 � 
 � � � # � � � 	 � 
 å � � 
 � � å � # � � �+�� � 
 � � � å +� � 
 å � �ijE \¿��Ú f \�G�§SEBGkÚ f`� G �jE�HÐ\¿��ÚDG�§�E�§�� p E
>�gOcdA � | ã }pQ��� >�gL²aA H | ã}Np >�gO¯dA�CSE ��K UBE ?LK \BE ��K _!E � g]Z � }� ��³f E ?�HÉXd��K ijE å } Z5?LK l�E ��K q�E { � GRcLE�Z½��K stE XF?B�ÞH[?
>�gL°aA�CFE M�� c�MS?`gSK UBE X�� MLgSK \BE M��Y°O¯ar�K
_!E ?�� MLMO¯L¯LXFK f E ?$c�� cLX�²LvSK ijE r �YMLMOcLcJ> rOMaA�?`MLgLMÈ\¿~ } > r�?BAL¸ E�Hh° � � } Z3?LK Xar � � | skstE �È�
X�> rDXdA�Ã�µ�¼Q¤T¾j®9²LM Ý �Dqu>�rOgaA�°LMLMLM { �a~ > rLr�A�l �%KFl�> rDcdA�X�v��YrÈ~��LÚ f l�>�rO²aA�Chy � }p \¿~ p �Dq>�rD¯dAÑX � X \¿~ �LÚ f l�®¦>�rO°aA�Ã�µ�¼�¤`¾�®¨?`²�� ¯LcÈ\%~��LÚ f l�®3>�rOvaA�GkXLcÑ±�E ��n \¿~ �LÚ f lÉ>YcF?BAÈXF?�� ¯F?L³jc�� c�²S³�?��£?$XÞªM��£?`²�>YcLXdAÈHJ?�� ~ �Dq
�������� 46 ��� ;�� =ä=

>@?BA�CFE �p U<E X \<E ����p � ntã} _!E ß |>YXdA�CFE | ��� � �� U<E M \<E �p _!E ß | K } ß|>�gaAÔ OE �3Ä �¤ ª¿¾S¸£¢¥·�ª�³Ñ»oE }p ³9Â`EÞ?L³ ºÅEÞH^?L³Èª`E3MS³ �QE �3Ä �¤ ª¿¾�¸Ö¢¥·Qª�³ �DE¬MSK�H]gS³ÈÓÅE ß p Z yD± ³ ¸ E¦yD± ³*��E
} ß| Z�yD±È³��mEÙMS³�¡ÆE^MS³�ÀÊE �3Ä �¤�ª¿¾�¸Ö¢¥·Qª�³�¶ÅE �3Ä �¤ ª%¾�¸£¢I·Qª�®Þ¤DE	�Ï� ?LK��Ï� H n| Km�É� }� µoEÙ�½� MS³
����CÊªJ��� � �

� � �
>�r�A� OE
	Ô¼�ªB¢B®äª<À G�H^?LK }p E�PxGkXFK%Z^V[E%³�º�ªBÂ<¼QªB¢<®�ªBÀ.GIH]V5KTH^?$E�PuG }p K%XLE¿³S»oE
	Ô¼Qª<¢B®äªBÀ GIH]V5KTH np PG�np K%Z^V[E¿³Èº�ªBÂ<¼�ªB¢B®ÏªBÀ GIH np KÅnp E¿³ÈÂ`E�	Ô¼Qª<¢B®ÉªBÀ GRMSK%Z^V[E%³Èº�ª<Â<¼QªB¢B®ÏªBÀ GIH]V5KNMOE¿³ ºÅE�	�¼QªB¢<®Ïª<À
GRMSK%ZJV[E¿³Ñº�ªBÂ<¼�ªB¢B®ÐªBÀ GIH]V5KNMOE¿³Ñª`E	�¼QªB¢B®�ªBÀ G¨n� 	 K%Z^V[E%³Èº�ª<Â<¼QªB¢B®xªBÀ GRMSK�n� 	 E¿³ �QE�	�¼QªB¢B®uª<ÀGIH]V5KNMOE¿³�º�ªBÂ<¼QªB¢<®�ªBÀ GRMSK%Z^V½AR³ �DE�	Ô¼�ªB¢B®�ªBÀ.��³ÔÓÅE � ª<Â<¼QªB¢B®�ªBÀ �h³Ô¸ÆE�	�¼QªB¢B®�ªBÀ GIHJ?LK%Z^V[E¿³
º�ªBÂ<¼�ªB¢B®ØªBÀ GIH�V5KTHJ?$E¿³ ��E�	Ô¼�ªB¢B®ÎªBÀ GIH]V5KTH�XLEÈPØG p} K%ZJV[E¿³�º�ªBÂ¿¼QªB¢B®[ªBÀ GIH]XFK p} E¿³��mE�	�¼QªB¢<®
ªBÀ GIH]V5KTH � �} A�P5> � �} K%ZJV[E¿³�º�ªBÂ<¼�ªB¢B® ª<À G�H � �} K � �} E¿³�¡ÆE�	�¼QªB¢<® ªBÀ GIH p ß} K p ß} E¿³�º�ª<Â<¼QªB¢GIH]V5KTH p ß} EmP G p ß} K%Z^V[EÈÀ�E�	�¼QªB¢B®ÈªBÀ ��³j¶ÅE � ¼Qª<¢B®9ª<À ��¤DE�	�¼QªB¢<®]G�H�V5KT?$E¿³!º�ªBÂ<¼Qª<¢B®	GI?LK%ZJV[E¿³
µoE
	Ô¼Qª<¢B®	GIH]V5KNMOEjPxGRXFK%Z^V[E�º�ªBÂ<¼�ªB¢B®ÙGRMSKT?$E�PuGI?LK%XLE¿®
>YcdAÈ OE �ÏÒÕ ¶j® }� ³�¶jÄ �¤�ª¿¾�¸Ö¢¥·Qª¨ÀØÒ d¾j®J»oE �âÒ d¾uXF³�¶jÄ �¤�ª%¾�¸£¢I·Qª¦À ÒÕ ¶j®¬Â`E��ÏÒÕ ¶j®Ê?L®ÀØÒ d¾�®ÁH]¯F³�ºÅE��ÏÒÕ ¶MS³�¶jÄ �¤ ª¿¾S¸£¢¥·�ªÞÀØÒ d¾j®�ª`E ��Ò d¾ pã ³ ��E �3Ä �¤ ª¿¾�¸Ö¢¥·QªBÀ�³ �DE �ÏÒÕ ¶j® H } p ÓÅE �ÏÒÕ ¶j®xH]XF³�ÀØÒ d¾ÐXF³�¸ÆE �3Ä �¤ª¿¾S¸£¢¥·Qª<À ³ ��E �ÏÒÕ ¶j®xH | � ³ÑÀ[Ò d¾j® H�XF³���E �ÏÒÕ ¶j® MS³ÑÀØÒ d¾ � |� ³Ñ¡ÆE �ÏÒÕ ¶j® MS® À�E �ÏÒÕ ¶j® � X¬H�?L³ÑÀØÒ d¾



" ��� � ��	�]�¥����
â�^���	�������Ù������� ���]���©�����
�]������
H � X�HÌ?L³�¶ÅE��ÏÒÕ ¶j®ÁMS³�ÀØÒ d¾�� � X!³�¤DE��ÏÒÕ ¶j®ÁMS³�ÀØÒ d¾ÏH�r�µoE��âÒ d¾uXF³�¶jÄ �¤�ª¿¾�¸Ö¢¥·Qª¨À ÒÕ ¶j® �SE��ÏÒÕ ¶j®HJ?L³Å¶jÄ �¤¦ª¿¾�¸Ö¢¥·QªJÀØÒ d¾j®Ñ¼%E �ÏÒÕ ¶j®ä�?L³m¶jÄ �¤¦ª¿¾�¸Ö¢¥·QªJÀØÒ d¾j®
>�²aAÔ OE��I¶���® �} ³ÈÂ��¤L¶�ÂT  ��  µÅ a¼N  ÂB¸£ÀÞ  ªBÀ GIH]V5K �} E¿³ Â��¤L¶�ÂT  �a  µÅ a¼N  »Å �¸@¾S¤ ªBÀ G �} K%ZJV[E¿® »oE ��¶���®H n} KoXF³SÂ��¤L¶�ÂT  �� 3µÅ a¼N 3ÂB¸ÖÀÊ ¬ªBÀ GIH]V5KTH n} E¿K�GkXFK%ZJV[E¿³FÂ��¤L¶�ÂT  �a 3µÅ a¼N ¬»Å �¸@¾�¤ªBÀ GIH n} K%XLE¿®ÑÂ`E��3Ä �¤ª¿¾S¸£¢¥·Qª<À ��Â��¤L¶�ÂT  �a �µÅ a¼N �ÂB¸£ÀÞ �ªBÀ GIH�r�K%Z^V[E%³�Â��¤L¶�ÂT  �a �µÅ a¼N �»Å �¸@¾S¤�ªBÀ GIH]V5KTHhrDE%®¨ºÅE���¶���® p} ³Â��¤L¶�ÂT  �a �µÅ a¼N �ÂB¸ÖÀÊ �ªBÀ G p} K%ZJV[E¿³�Â��¤L¶�ÂT  �� �µÅ a¼Q �»Å �¸@¾�¤�ªBÀ G�H�V5KTH p} E¿®ÊªTE���¶���®��?L³�Â��¤L¶�ÂT  �� µÅ a¼N ÁÂ<¸£ÀÊ ªBÀ GIH�V5KTHJ?$E�PxGI?LK%ZJV[E¿³mÂ��¤L¶�ÂT  �a ¦µÅ a¼N ¨»Å �¸z¾�¤¦ªBÀ G�H�V5KTHJ?$E�PuGIHJ?LK%Z^V[E¿® �QE���¶���®
Hh²S³�Â��¤L¶�ÂT  �a ÁµÅ a¼N ÞÂB¸£ÀÞ ¦ªBÀ GIH]²SKTHhgOE�PuGRgSK%ZJV[E¿³mÂ��¤L¶�ÂT  �� ÞµÅ a¼N ¦»Å �¸z¾�¤Þª<À GIH]V5KTH]²OE%® �DE ��¶���®
� � pp ³jÂB¤L¶�ÂT  �� �µÅ a¼N �ÂB¸ÖÀÊ ÊªBÀ GIH]V5KTH�� pp E�PÏGa� pp K%ZJV[E¬�YÂ��¤L¶�ÂT  �a �µÅ a¼N �»Å �¸@¾S¤�ª<À G�H�� pp KS� pp EÓÅE���¶���® Hh²S³�Â��¤L¶�ÂT  �a �µÅ a¼N �ÂB¸ÖÀÊ �ª<À GIHh²SK%Z^V[E%³�Â��¤L¶�ÂB  �a �µÅ a¼N �»Å �¸z¾�¤�ª<À GIH]V5KTH]²OE%®Á¸ E �3Ä �¤
µ�¤L¢¥¢�¹�¸�µ�¤L¶O·Q¤L¢�º�ª3¸Ö¶���®]Â��¤L¶�ÂB  �a ÞµÅ a¼N ÞÂB¸£ÀÞ ÁªBÀ G�MSK%Z^V[E¿³ÅÂ��¤L¶�ÂT  �a ÊµÅ a¼Q Á»Å �¸@¾�¤ÁªBÀ GIH]V5KNMOE¿® ��E
��¶���®äMª^� � } p ³�Â��¤L¶�ÂT  �� 3µÅ a¼N ÂB¸£ÀÞ ¬ªBÀ GIHJ?LKNMOE¿³SÂ��¤L¶�ÂT  �a µÅ a¼N ¬»Å �¸z¾�¤ªBÀ GRMSKT?$E¿®���E ��¶���®y � .�³
Â��¤L¶�ÂT  �a �µÅ a¼N �Â<¸£ÀÊ  ªBÀ GkXDyÊH,?LK%XDyFE¿³ÈÂ��¤L¶�ÂT  �a �µÅ a¼N  »Å �¸z¾�¤ ªBÀ GkXDyÅK%XDyZ©?$E¿®É¡ÆE ��¶���®½M�ª XF®
Â��¤L¶�ÂT  �a ^µÅ a¼N �ÂB¸ÖÀÊ ^ª<À GRMSK%XLE%�DÂ��¤L¶�ÂT  �a �µÅ a¼N Ù»Å �¸@¾�¤^ªBÀ G�H�V5KNMOEDPÞGkXFK%ZJV[E¿®�À�E ��¶���®�yÈZ,np Â<¤LÀy � .�³OÂ��¤L¶�ÂT  �� 3µÅ a¼N 3ÂB¸£ÀÞ �ªBÀ GkXDy]H }p K%XDy]Hânp E¿�SÂ��¤L¶�ÂT  �a ¬µÅ a¼N ¬»Å �¸@¾S¤¨ª<À GkXDy]H �p K%XDyhH }p E¿® ¶ÅE
�3Ä �¤¦µ�¤L¢�¢�¹�¸jµ�¤L¶O·Q¤L¢hº�ª�¸£¶���®ÈÂ��¤L¶�ÂT  �a ¦µÅ a¼N ¦Â<¸£ÀÊ ªBÀÇ·Q¤Fº�¤��®
>Y¯dA

UBE

-1.5 -1 -0.5 0.5 1 1.5

-8

-6

-4

-2

\BE
-6 -4 -2 2 4 6

-5

-4

-3

-2

-1

1

2

3

_!E
-10 -5 5 10

1

2

3

4

l�E
1 2 3 4 5 6

-1

-0.5

0.5

1

w E -6 -4 -2 2 4 6

-0.4

-0.2

0.2

0.4

0.6

0.8

1

yFE
-1 -0.5 0.5 1

-0.4

-0.3

-0.2

-0.1

0.1

0.2

0.3

0.4

{RE -1 -0.5 0.5 1

-0.2

-0.1

0.1

0.2

0.3

0.4

� E -2 -1 1 2 3 4

-2

-1

1

2

3

4

5

��E
-2 -1 1 2 3

-4

-2

2

4

�LE
-4 -2 2 4

-4

-2

2

4

Ú$E
-1.5 -1 -0.5 0.5 1 1.5

0.25

0.5

0.75

1

1.25

1.5

�¥E
0.2 0.4 0.6 0.8 1 1.2 1.4

0.2

0.4

0.6

0.8

1

� E -3 -2 -1 1 2 3

-0.5

0.5

1

1.5

2

� E
-4 -2 2 4

-1

-0.5

0.5

1

1.5

2

�ÙE
-3 -2 -1 1 2 3

0.05

0.1

0.15

0.2

0.25

0.3

0.35

0.4

��E
0.2 0.4 0.6 0.8 1 1.2 1.4

0.025

0.05

0.075

0.1

0.125

0.15

0.175

0.2



����������	��
���
�����������������	�����! " �T#

§SE
-1 -0.5 0.5 1

-0.2

-0.1

0.1

0.2

«OE
0.5 1 1.5 2

-0.2

0.2

0.4

0.6

0.8

1

1.2

>�°aA�y��H]gS³�>�vaA� OE���Ý]��H (} � ®
>@?L?BA

-2 -1.5 -1 -0.5 0.5 1

-1

-0.5

0.5

1

���������
	���	������������	���	������� ��!

>@?BA�gOX � � C �Ö³�>YXdA�	Ô¹S»�¤¦º�ª �O¤L¡£¹�ÀÁª � " æ� æ ³�>�gaA�r � �YC �£³j>YcdA$#�� p ß � æã � } >�²aAäGI?LKNMOE%³�>Y¯dA | � }ã ±�� } ³
>�°aA��^��cÑ~ ª¨qÁ��cÑ~�³�>�vaA p} � gF³�>z?`MaA9GLn| KNMOE¿³�>z?L?BA$%Ù¹m �ºS¼N �º�¤Áº�ª�¡Æ �º�¤L¢ � CÅ³>@?$XdA�	Ô¤LÀÁµ�¼Q¸ÖÀÞªB¶O·Q¤¨º�ª^ÂT �ºm ¦ÂT a·Qª<·Q¤ �� p ³�>@?`gaA�qÁ�5�^� n pß � | ~ ³�>z?Tr�A ?L³�>@?$cdA ��l�G á EÑ� � pp ³
>@?`²aA��^� qÁ��?L®]>@?$¯dA£¡Æ a¼ �L¹S¼N  p � � }} ³Å �¡Ö·Q¹S¼N  p � � p� } >@?`°aA�¡£ a¼ �L¹S¼N  |� ��� } ³Å �¡Ö·�¹S¼N  � � p � }� ��� }>@?`vaA ?`M¨ªÁHJ?`MS³�>YX�MaA � Ý| ª3¯F³�>�XF?BA p � �� � � � ( � ª

p ( �� � � � ( �>YXLXdA� OEÔ~ � å
�
�
� � å � � � � � � � � � � � � � � å � � �å �
�
� å �� � � � � � � � � � � � å	� �

»oEÔ§¨� ntã å} Ý ®>YX�gaA
&½� �Ê®h>YXar�A�Ã�µ�¼Q¤T¾j®È �¤L¢]X�MÁ �¶�¤L¢B®
>YXLcdA9�Ø� ß p ªÊ� � p �ß >�X�²aAÔ OE�{ � GRgOEäH[{ � GkXLE¿³�»oE3  ºS¼Q¤ �O �ÒªÊÂB¤LÀÁµm¡Öª<·N �ÀÞªB¶O·QªÞª<¡£¸£ÀÁ¸£¶m �ºm S®Ï>YXL¯dA
?`°�� XLXÑ~
>YX�°aA('�)+*-,�./	0�1�3254
?$E	H^?L³oXLEMS³mgOE�A�MS³ÅrDEÔMS³ocLEMS³m²OEÙ?L³o¯LE�Z^V5³Å°OE�?L³ÅvOE�MS³�?`MOE�?L³�?L?$EMS³�?$XLE	?L³
?`gOE f p ³�?TrDE�?L³�?$cLE f p ³�?`²OEMS³�?$¯LE�ZJV5³�?`°OEhZJV5³�?`vOE f p ³oX�MOE f � �æ ³�XF?$E np ³oXLXLEMS³oX�gOEMS³XarDE	H�XF³oXLcLE�H p} ³�X�²OEMS³oXL¯LEÔMS³�X�°OE � � � �p ®

/1032546%798�:<; 	

>YXdA� OE �� GW� p H[?$E �) ZÎ\�»oE }p { � G � p Z5?$E�Z�\ÙÂ`E p} GW�¨Z[cLE æ � ZÎ\ÙºÅEÙH p� � U�HÉCD§ÙZÎ\d�ÅC����M
ª`E�n| GkX�U%§ p HÉC!§ | E�Z�\ �QE �} � � } ZÎ°]Z�\ �DE n� � } å	� ZÎ\	ÓÅEÙH np � 
 ( � � � � � ZÎ\d�ÅC����M
¸ E n� ( G�CÙZ�U%� | E æ � Z�\$�oU ���M ��E ��� � 
 å �p Z[Xa{ � G �jEjZ�\ �mE�H n� \<�aÚ } GRXd�jE�Z�\¡ E�Ú f \ p G å p E�ZÎ\	À�E p� � U ZÎÚ fT� GRCO�jE�Z�\$�ÅC ���M¨¶ÅEÙH n

��� 
 å � Z�\Ù¤DE�np � ?äZ½� | Z�\�µoE�n} f åTæ ZÎ\��E n| CD��\<Ú fT� p G�§SEjZÎ\�¼%EÙH n| CD��\ ��ljG�r f � å E�ZÎ\	¢NE	H np 
 +� � 
76 � � � � � Z�\Ù·NE	H np G nå	� � � å E�ZÎ\



" � � � ��	�]�¥����
â�^���	�������Ù������� ���]���©�����
�]������
¹ÅEÔ{ � G�{ � GW��E�E�ZÎ\ �mE f ��� + � 	 � 
 å � ZÎ\���EÙHh\<�aÚ!GW{ � GW��E�EjZÎ\]¾ÅE�XÈÚ fT� G � �¨Z5?`E�ZÎ\
� E�np G�?�ZÏ� � E �æ Z�\��`E � 	 � 
 } � �

��� 
 } � ZÎ\
>�gaA
 OE�X�� XÈCD��\<Ú f \�G å� p E�ZÎ\�»oEÔ�ÊHÐ{ � G f å Z5?$EjZÎ\ÙÂTE p} � �¨Z5?DGW�ÁHÏXLE�Z½\JºÅE	H � ?hHu� p Z�\
ª`E�X�GI?äZ � ��E�HÏXa{ � G � �¨Z5?$EjZÎ\��QE p� � ?äZÏ� �æ GR°ÙHur�� �æ ZÎga� �æ E�ZÎ\
>�r�A
 OE f å G �ÊH[?$EjZÎ\�»oE]Xd��Ú fT� GW��E�H�GW� p HÏXLEI\<��ÚDGW��EjZÎ\	Â`E 	 �n�� å ZÎ\ºÅE 	���� 
 ß � 	 � 
 ß � � � +� � 
 ß � � �ß � ��n Z¬\Èª`E�np �ÑGRÚ fT� G�{ � GW��E�E`HÙ\¿��ÚDG�{ � GW�jE¥E�E¿Z¬\ ��EÈH np � ?�HÐr���pdZ^�ÙCD��\¿\<��ÚDGkXd��E¿Z\
�DE } � 
 � 	 � 
 å � � +�� � 
 å � ��� 
 } � �n�� 
 ��� 
 } � � � ZÎ\	ÓÅE 
 å � ��n � ��� + ��� 
 å �p H å p ZÎ\
¸ E�np GRÚ f \�G �jE ��ljGW��E�Z�{ � G � Ú f \aGW��EjZ���l�GW��E � E�E�ZÎ\ ��EÙH� f � å Z�\ �mE�	 ��å GW�ÞH[?$EjZÎ\¡ E	H n} � ?�Hx� p GW� p Z[XLE�Z�\$® �F¹��LªB¢I·TÄ �¤�� �  �ÂT  � �Ì� p ®
À�E�H�Ù\<���tljGW��EjZ�{ � G � Ú f`� G �jE � E�ZÎ\	¶ÅE�ÙÚ f \�G �jE�HÐ{ � G � Ú f \�GW��E�Z ��ljGW�jE�� E�ZÎ\
¤DE\<��ÚDGkcd��EBG � ån pQ� H åTæ� E�ZÎÚ fT� Gkcd��EBG } å �pQ� H ��NpQ� EjZÎ\µoE�Ú fT� GkXd��EBG å �p H } å �p Z }| E�Z�\<�aÚ!GkXd��EBGW� } H } åp E�Z�\ ��E f å G � | HÐr�� } Z5?$Xd� p HÏXar��¨ZÎXarDE�ZÎ\
¼%E	H f � å GW� � ZÎcd� | Z5?`va� } Z[cL¯d� p Z5?L?$cd�3Z5?L?$cLEjZÎ\
¢NE\<�aÚ�qjGW��E�G � p Z[XLE�HÉX��JÚ fT� qjGW��EjZÎ\	·NEânn � G�GI?9ZÎ°a� p EIC!�$l�Ú f`� qjGkXd��E�HÏXd� � ?äZ½r���pTE�Z½\¹ÅEÑH f � å GW� | ZJr�� } Z?$Xd� p Z�Xar��jZ�XarDEQZJ\ �mE���H�C!�a\BÚ fT� GW�jE � ?hHx��p`Z^\��	E�� ��ljGW�jEQZÙ{ � G�\<��ÚDGW��E�EQZ^\
¾ÅE��¨G�{ � } G �jE�HÐg�{ � p GW��E�Z�²�{ � G �jE�HÉ²OE�Z�\ � E p å æ �ã GRg�{ � G �jE�HÏXLE�Z�\��`E pn � GW�Z5?$E æ� G�ga�ÊHÉXLE�Z�\
>YcdA
 OE np G � � �jp Z5?Z[C!�`lmÚ fT� q�G �jE�E�Z[\^»oE n| GkÚ fT� GW� | EBG � � H�XLE�ZØXd� | \¿��ÚDGW� | E�E�Z[\$® �F¹��LªB¢¥·TÄ �¤���¹�¢�ª�È�Ì� | ®
Â`E å p GR\<�aÚ!G�{ � GW��E�E�Z[Ú fT� G�{ � G �jE�E¥E�ZÎ\	ºÅEhX f � å G � �ÊHÎ?$E�ZÎ\	ª`E�X�GkÚ f`� G � ��E�H � ��\<��ÚDG � �jE�EjZÎ\
�QE f å � G å �p Hu� p Z5?$E�Z�\$®
>�²aA
 OE n} �tl } GW��EjZÎ\�»oE � 	 + ' 
 å �� | Ý GRgOc�\<�aÚ!GWr��jE�HÏX�°L\¿��ÚDGkXd�jEjZ[cL¯LEjZÎ\	Â`E å � H � 	 � 
 |Qå �}Np ZÎ\
ºÅE	H�X � \<�aÚ!GW��E<G�?hH p� \¿��Ú p GW�jEjZ1nã \¿��Ú | GW��E�EjZÎ\	ª`E�\¿��ÚDGW��E�Z�{ � G � \<��Ú f \�GW��E�HÐ\¿� ��l�G �jE � EjZ�\�QE	H n� \¿� ��l } GkXd��EjZÎ\ �DE	H n� \¿� ��l � GW��E�Z½\ÓÅE©n� � GRgLCO�ÊHÉgL\<�aÚ!G�CD��E�Ú fT� GRCO�jE�HÏXLÚ fT� } GRCO�jEI\<��ÚDGRCO�jE�EjZ½\d�ÅC ��,M¨¸ E	H +� � ) 
 � �� GkÚ fT� p G�§SE�Z p� E�ZÎ\
��E ��� ) 
 å ��
>Y¯dA
 OE	H�� n � � å	�å HÐC!�a\BÚ f`� G å | E�ZÎ\�»oE�� å	� ��ãn � å	� H n� | C!�a\ ��ljG }� å	� ��ã E�Z�\ÙÂ`EÙH�� � � å	�� å Z½\
ºÅEÈ{ � G � �	Z � � p HÉ¯�� ESZ \Ôª`E n� { � G � å� � � pQ� � å	� � ESZ \ �QE�H } p CD��\BÚ fT� GI?ÑH��jEoH np GW��Z gOE � Xd�ÊHu� p Z \
�DE	H�
 n � ��ã å � � )�� Ý å ) Z�\ÙÓÅE å � p| � |Qå � å	� Z�\	¸ E å p � � p Z[X�Z½{ � G � �3Z � � p Z�X�� E�Z�\
��E�� pp C!�a\ ��l�G å � p� n�� å	� E�ZÎ\ ��EÊ� p| { � G ��� n�� å	� � å � p� n�� å	� � å � p � E�ZÎ\	¡ EÞ� å	� � ||Qå ZÎ\
À�E �� p å � ��ã� |Qå	� �jã Z�\Ù¶ÅE�np � � ?�ZÏ��pÈZ½� p Z1np CD��\BÚ fT� GW��EjZ�\	¤DEhX � f å Z5?�ZÎ\



����������	��
���
�����������������	�����! " � �
µoE � � p H[?äZ½{ � G � �3Z � � p HÎ? � E�Z�\ �SE�H � å	� � ||Qå
>�°aA
 OE	H +� � 
 å �pQ� � pQ� � +� � � 
 å �

ZÎ\�»oEÙH ��� 
 å �| � 
 ��� 
 å � � � � |
ZÎ\

Â`EÔ{ � G � � 	 � 
 å � � � � 	 � � 
 å � � |p � E�Z�\���C!�a\BÚ fT� q�G � 	 � 
 å �p E�Z�\
>�vaA
 OE np C!�a\BÚ fT� GkXd�ÞHÏXLE�Z�\»oE	H n} � ga� p Hu�¨ZÌ?äZ � }n � { � G � � ga� p Hx�Z5?�ZØ� ga�ÊH � }� � E�Z½\Â`E p| ã GIH � 
 } å � � �å	� � } å � | Hu²!� ¯ C!��\ ��l�G } � p å� � E�EjZÎ\ºÅEC!�$l�Ú f`� qjG p å � }� nQn E�ZÎ\	ª`E{ � GRXd�ÞHÎ?äZ[X � ��p�Hu�ÊH[?$EjZÎ\�QE �| � r��jp ZÎga�¨Z5?9Z ãn � CD�$l�Ú`s � q�G � å � }� � EjZÎ\ �DE	HhC!��\<Ú fT� GkX	Hx��EÓÅE�X � ghZ[Xd�¨ZÏ� p ZÎCD�$l�Ú fT� G å ��np E�Z�\Ù¸ E � r^HÉga�¨ZÉ� p Z } p CD�$l�Ú fT� qjG p å � }� � E�Z�\��E � ��p9ZÎ²a�¨Z½g�r^HÉCD�$l�Ú fT� qjG å � }� E�ZÎ\
>@?`MaA
 OE np | { � G 
 å � p � �å	� � p å � | E`ZÏ� }n p C!��\ ��l�G å ��n� } E`ZÁ\ »oE�{ � G � å ��nå �Ñn � E�HX�CD��\ �tljGW��E`ZÁ\�Â`E np { � GW� p ZÞXLE`Z n


 å	� � p � � Z¦\ºÅE np { � G � p Z5?$E�H nå	� ��n Z�\Ùª`EÙH nå HÐC!�a\ ��l�G �jE�ZÎ\
�QEÔ{ � G � � p Z5?$E�H np C!�a\ ��l�G �jE�H åp 
 å	� ��n � ZÎ\��DE{ � G � åTæ � å � � å
 å ��n � � � E�H }å �Ñn Z p� } C!�a\ ��l�G p å ��n� } E�Z�\ÓÅEhH np å	� H�{ � GW��E�Z�np { � GW� p ZÏ?$E�Z \]¸ EhH å � }p 
 å	� � |Qå � � � H,np C!�a\ ��ljGW�ÙZ�XLE�Z�\���E �ÙZ { � G � å� å	� ��n � E�Z \
�mE�np G } å ��n �� � |Qå � å	� H[?$c�C!�a\ ��ljGkX]Hx��E�E�Z½{ � GRcÙHur��Z½� p E�ZÎ\¡ EÔ{ � G � å ��n� å	� � å ��n � E�Z � }} C!�a\ ��ljG p å ��n� } E�ZÎ\	À�E�H n� å ) Z n} å æ H nå HÐCD��\ �tljGW��EjZ�\
¶ÅE }p { � � � p H �¬Z[? ��Z � � }} C!��\ ��l�G p å ��n� } E�ZÉ\�¤DEä{ � � å ��nå ��Z nå ��n H np 
 å ��n � � ZÉ\]µoE�n| { � G � å � ��nå	� ��n � E�ZÉ\
��EÔ{ � � � �+ G � p ZÎvOE � æ� 
 �¿Z nã å H p��p � CD��\ ��ljG å } EjZÎ\¼%E�n� GR°a�ÁH p 
 | � � å �å	� � p HÉc � X C!�a\ ��ljG å� p E�Z½{ � G å �


 å	� � p � � E�Z�\¢NEÔ{ � � � å

 å	� � p å � p � ��

�¿Z å � pp 
 å	� � p å � p � Z�\	·%E�n� { � � å � � p å ��nå	� � p å � � �¿ZÎ\
¹ÅE p� { � G � � � E�Z p nn Ý { � G � �3Z[c�� E�H }p { � G � �3Z5? � EjZÎ\ �mEÔ{ � G �zGW� p H[?$E � �jpÈZ5? � EjZÎCD��\ ��ljGW��E�ZÎ\
>@?L?BA
CSE Ú fT� GW��EBG�{ � GkÚ fT� GW�jE¥EaHÁ?$ETZ¦\ U<E � �

��� � 
 � � GW��{ � GkcLEaH¦?$ETZ¦\ \<E n} GR\¿��ÚDGW� } ETZ� } Ú fT� GW� } ETZ¨\
_!E � 	 + æ 
 å �} Z¨\ f E np GRÚ fT� GW��ETZ � 	 � 
 � å �� ETZ¨\ ijE H n} 
 å	� � |� æ �

Z¨\ l�E CD�$l�Ú fT� qjG å p Z�?$ETZ¨\
q�E np G f � � vÙH f p��jZ½v9CD��\BÚ fT� G 	 �} E¥E�ZÎ\ stE n} { � GW� } Z�ga� p Z�rDEjZÎ\w E np { � GW� p Z�Xd�¨Z�rDE�H | � }} C!�a\ ��ljG å ��n� } E�ZÎ\ yFE å �p Z�{ � G � åå	� ��n � E�ZÎ\{RE � cÑCD��\ ��ljGd� �� \¿��ÚDGW�jE¥EÑHÉ\¿��ÚDGW��EjZÎ\ ~�E på �Ñn H np 
 å ��n � � Z�{ � G � �3ZÌ? � E�Z�\
� E nn � G�{ � GRXd�ÁH[?$E�Hu{ � GkXd�Z[¯LE¥E�Z½\J�aE { � GW�jE�HÍnp { � GW� p ZÎgOEjZ p � }} C!��\ ��l�G � }} �jE�Z�\��E XÑ{ � GW�ÞH[?$E�Z np { � GW� p Z5?$E�HÐgÈC!�a\ ��ljGW�jE�ZÎ\
�LE }p Ý GkXd� p HÐgOE<GW� p Z5?$E �æ ZÎ\ �LE X � �ÊHÐXÈCD��\ ��ljG � �jE�ZÎ\
¢NE nn p � � { � G3n � � � å

� � } å � � � å	� � |��n � � � å	� � } å � � � å	� � | E�Z�\	·%E�{ � GW�ÞHÎ?$E�HÐ{ � GkXd�ÁHÎ?äZ � � p ZÎXd�ÞHÏXLE�Z½\



" �N" � ��	�]�¥����
â�^���	�������Ù������� ���]���©�����
�]������
¹ÅEC!��\ ��l�G � 	 � 
 å �+� � 
 å � � � 	 � 
 å � E�Z�\��mE�{ � G � �3Z[Ú fT� GW��E � EjZ½\
��E{ � G � XZÎÚ fT� GkXd��E � EjZÎ\]¾ÅE	H	� XÑC!�a\ ��l�Gd� å ��np E�ZÎ\
>@?$XdAL OEÑH�� pp G�{ � Gt� X ��ljGW� �LXLE�Z¬� XLZJXLE¿H�{ � GIH	� X ��ljGW� �LXLE¿HÙ� XLZJXLE�E�ZÙ\�Â`E	� pp CD��\ �tljGd� pp ��ljGW� �LXLE�E�Z\d®
>@?Tr�A�§¨��H +�� � 
 p å �p ZÎÚ fT� GW��E�ZÎXd�¨Z �| ³�>z?$cdA � �p � Z + �

�
Z ( ��� 
 � � � �

�
����ZØyÅ®

/1032546%798�:<; 	 =

>@?BA ��Òª<·�¤Fº�¤Þº�ª^¢�¹S»m¢¥·Q¸@·Q¹�¸��Â�Ä �¤��
 OE p��} »oE n} Â`E�{ � G f ß Z5?$EºÅE � X	H[?�ªTE n| �QE np { � G 	 � ��np E �DE p � ��� 
 p �p � p HÎ?^ÓÅEÙ?�H f ��n ¸ EX f p HÏX f
��E nn Ý n ��E ��� 
 } �p ¡ EÔr^HÉX � { � GkXLE�À�E |} ¶ÅE�\¿��ÚDGI?$E�HÉ\<�aÚ!G f EÔ¤DE�MµoE�n} G f H[?$E ��E }| Gkc �æ HÏX �æ E¼%E ß �� ¢NEX�GI?äH { � GkXLE�EÈ·NEÔX�GR\<�aÚ!GkXLEjH \<�aÚ!G�gOE�Eä¹ÅE]H � æ} �mEä{ � G |} E ��E]?äH \¿��ÚDG�{ � GRXLE�E ¾ÅE n} { � G n�� � �p E
>YXdA ��Òª<·�¤Fº�¤Þº�ª^¸£¶O·Qª���¼N �Â�Ä �¤¨µ�¤�¼�µÅ a¼�·QªB¢��
 OE�?�HÊX f ��n »oE�nn } G�gÈH�X f ß EÑÂ`EÔHh{ � GRgOEBG } � ��nn�� ��� � 
 } � E ºÅEÈXarÈHÊ²Oc f ��n ª`EÑ{ � GI?$X�°OESH }p ��E¦n| G�±JH�X { � GkXLE�E
�DE p} H } � }� ÓÅE n| G�±ÁZ�{ � GWrDE�E�¸ E 	p H[?
��E p ß} Z�{ � Gd� } ��n� } ��n E��mEÔrL{ � GkXLE�H }p ¡ E�H np G f ß Z5?$E�À�E�HJ?¬¶ÅEhX f p
¤DE9²�H�X f µoEÈ±3H�X �SEÁn| G�±�H�{ � G�rDE�E�¼%E ß p H�?]¢NE � g9H�np { � G � } ��n� } ��n EÑ·%E9M�¹ÅE |ã GI?ÑH�X � XÑZ � X${ � GR°OE¥E�mE ß}Np �	E p} ¾ÅE�H |n �
>�gaA
 OE p � ��� 
 p �p � p HÎ?^»oE � ��� 
 � � � |

��� � 
 � � Â`E	H p} ºÅE �} ª`EM��QE np | H � �� � �DEÔCD�$l�Ú`s � qjGkXLE�HÉCD�$l�Ú`s � q�GI?$E
ÓÅE n| GRv�±�HÐr � X	H[?`°LC!�a\BÚTs � G n} E�E¸ÆE{ � G �

�æp E ��E �| { � G }p E�H �� �mE }p Z[Xa{ � GkXLE�Hu{ � GkcLE¡ E	?�H � c�CD��\ ��ljG � �� EÀ�E�H �� ZÏ{ � GkXLE�¶ÅE nn � { � G p �nQn EÔ¤DE np { � G�gOEjZ � }ã ±µoE �p { � GRXLE�HÐgLC!�a\ ��l�G�gOE�ZÎgLC!�a\ ��l�GRXLE ��E }p Ý GRg	H æ� rDE�¼%E�XÙH ß p ¢NE }
ÝQÝ
� ·%EhX¹ÅE � pp

�mE p� HÏ¯a{ � GkcLE�HÐv�{ � GkXLEjZ5?`²�{ � G�gOE �	E � �| G�±�HÏXLEä¾ÅE ß| � } GW±�HÉCD��\<\¿��ÚDGk¯LE�E
>�r�A
 OE æ� �jpÈZÌ?Á»oE	�JÚ fT� GW��E	Â`EÙ�	{ � GW��E�ºÅE � � | Z5?Þª`E f å � ?äZ f p å H � ?�Hu�jp �QE^Xd�JÚ fT� GW� | E��DE
X å Z½� p HÐg¦ÓÅE } å()� n�� å$+
>YcdA�C¨��MSK%iÑGW��EÑ��?
>�²aA �Ñ¤L¶O·Q¤L¢¬Â<¼TÒÕ ·Q¸£Â<¤L¢��¬�½� � ±È® �Fª � µÅ a¼ � ± ÒªÁµ�¤L¶O·Q¤ º�ªÞÀ ÒÕ ¶�¸£ÀÁ¤���¢�ª � ÒÕ ÀÁµÅ a¼ � ±	Òª¦µ�¤L¶O·Q¤ º�ªÀØÒ d¾S¸£ÀÞ¤�®
>Y¯dA�CFEnp K U<EÅX3Â`E�Xa{ � GRXLE�H[?�ºÅE ��� 
 p �p ª`E |ß ��E f HÏX
>�°aA��	¢¥ª¬CSEF� p ZÌ? � � p
>@?`MaA� OEMS³�»oE�MS³�µ�¤L¸£¢h �À»�¤L¢¤L¢]¸£¶O·Qª���¼Q �¶�º�¤L¢]¢BÄ �¤�� ¹�¶��Â�Ä¤LªB¢3ÒÕ ÀÁµÅ a¼QªB¢B®
>@?$XdA�±�HÉX�>z?Tr�AäGkXd�Z5?$EmX � å � 
 å ��n � � Hu�JX � 
 å � ��n � � ��n
>@?$cdA�l��RGW�jE � nå KFl���G�np E ��X



����������	��
���
�����������������	�����! " � �
>@?`²aA��	¢¥ª�¤ÁÀ½Òª<·Q¤Fº�¤¨º�ª�¢¥¹S»m¢¥·Q¸Ö·�¹�¸��Â�Ä �¤�®äX
>@?`°aA

-4 -2 2 4

0.2

0.4

0.6

0.8

1

�� � �$� �

>z?BA r
g -1 -0.5 0.5 1

0.2

0.4

0.6

0.8

1

>�XdA ?
X

-1 -0.5 0.5 1

-0.4

-0.2

0.2

0.4

>�gaA g
X

0.5 1 1.5 2

-2

-1.5

-1

-0.5

0.5

>�r�A ?
²

-1 -0.5 0.5 1

-0.1

-0.05

0.05

0.1

>YcdA ?
0.5 1 1.5 2 2.5

0.2

0.4

0.6

0.8

1

>�²aA ±
1 2 3 4 5 6

0.2

0.4

0.6

0.8

1

>Y¯dA gL²
2 4 6 8 10

1

2

3

4

5

6

>�°aA ?L?`g
?$X 0.2 0.4 0.6 0.8 1

2.5

5

7.5

10

12.5

15

>�vaA ?`MmG � ¯	H � XLE
1 2 3 4 5

0.5

1

1.5

2

2.5

3

3.5

>@?`MaA ?
?$X G�?$¯ � ?$¯FHJ?$E 0.5 1 1.5 2

2

4

6

8

>@?L?BA X�M
-2 2 4 6

1

2

3

4

5

6

>@?$XdA X
-2 -1.5 -1 -0.5 0.5

0.5

1

1.5

2

>@?`gaA c�²
g -1 1 2 3

2.5

5

7.5

10

12.5

15

>@?Tr�A r
?$c

-1 -0.5 0.5 1

-0.2

-0.1

0.1

	 �¡£ÂB¹�¡Öª� �Ò a¼QªT ¦ºm �¢�¼Qª��L¸�Ä¤LªB¢h¡Ö¸£ÀÞ¸@·N �ºm �¢Ôµ�ªB¡£ �¢hÂ<¹S¼ �� �¢hºm �ºm �¢��



" � � � ��	�]�¥����
â�^���	�������Ù������� ���]���©�����
�]������
>@?BA�ãp >YXdA }Np} >�gaA	ãp > r�A¬n | �� >YcdA^np >�²aA }Np} >Y¯dA¬n pQ�� >�°aA�¯LX�>�vaAÈ?�>z?`MaA |n � >z?L?BA � |} >z?$XdA¬n� >@?`gaAÈ?`° >z?Tr�A�n}>@?$cdA�X � X�HÐX�>@?`²aA�X � g�HÐX�H ß � >@?$¯dA n� >z?`°aA |ß ZÌ?Á>@?`vaA ãp >�X�MaA�g�r >�XF?BA�X�G f } H f � } EÙ>�XLXdA f H f ��n>YX�gaA f | H�cÐ>�Xar�A n p��n � >YXLcdAÔXÐ>YX�²aA np G f Z f ��n HØXLEÞ>YXL¯dA n �| >�X�°aAÔ²É>YX�vaAävÉ>�gLMaA¬ß p H�? >�gS?BA�XÐ>�gOXdA
±3H�X { � GkXLE�>�gLgaAÅ±3H�XÞ>�g�r�A n �} >�gOcdA nn � >�gL²aA�XÁ>�gO¯dA f H } p >�gL°aA n} G�rF� X9H�cLEFZ f ��n >�gLvaA ��� 
 n Ý � ��n

��� 
 n Ý � >�rOMaA
n | �} >�r�?BA |} > rDXdA p �| >�rOgaA�n p��n � >�rLr�A �} >�rDcdA�\]�,XFK�?]HÉg f � p >�rO²aA�\h� � pp K]np GI?�H n� 	 E^>�rD¯dA�\]� f K]np
>�rO°aA p ß} H � }p >�rOvaA ?$X�>Yc�MaA�X�G�±�H p} E

� �2�� � �$�
>@?BA p��} ±�>YXdA p

Ý �n � ±Î>�gaA p}N� ±�>�r�A ß p >�cdA � n p ß} >�²aAÙn Ý ßã >�¯dA �Q� ß� >�°aA � ßp�� >�vaA ß �p >@?`MaA ß 
 	 � ��n �| >z?L?BA }Np ß} >@?$XdA
ß p G f | H f � p E]>z?`gaAo°�±É>@?Tr�A]n � ß �p >@?$cdA pQ���� ±É>@?`²aA } ßp >@?$¯dAo²�rL±É>z?`°aA�°�±Ð>@?`vaA � | ßn � >YX�MaA p � � ß} >YXF?BA`n � � � ß�>YXLXdA p ß} >�X�gaA�ß � >�Xar�AJß p G f | H�c f p Z[r f Z5XLE>YXLcdA pQp n ß| � >�X�²aA�ß � >�XL¯dA � ß} >YX�°aA n �n � ±�>YX�vaA � | � p ßn � >�gLMaA
� | � ß�
�  � . � 	�� ��� �1 � � � ��� 

>@?BA�r � X�² >�XdA ��}� >�gaA ��}� > r�A ?�Z np { � G }p E^>�cdA�n |} >�²aA ?$X�>�¯dA |} >�°aA }Q�} >�vaA�n |} >z?`MaA p � p} Gkc � cÙHÎ?$EJ>@?L?BA
n } � n } � �p � >@?$XdA n } � n } � �p � >z?`gaA ã pã >@?Tr�A } n� >@?$cdA�{ � G � gOE�>@?`²aA�{ � GRXÈZ � gOE�>@?$¯dA ã� >@?`°aA�{ � G � XÈZ�?$E�>@?`vaA
� ²ÙH�� X�Z½{ � G � � � p � �} � p � p EJ>YX�MaA�{ � G f Z � f pH[?$E
' ����!� �� ��� ��
>YXdA	�F¹��Lª<¢¥·TÄ �¤���	9¢�Â<¼Qª ��  n�a��n ��?hH � Z � p H � æ�a��n ®]>YcdA�{ � GI?�� XLE�
�M��£?`°OX�²ª��GI?�� XLE à M�� MLMLM�r�®>Y¯dAj����?L®
� � ��� �!2���
>@?BA�CFE ntã �n p UBE Xar \BE }p Ý _FE } nQn} Ý f E ±�HÏX ijE X l�E np GI?H f � �

Ý ß E
>YXdA�r � �Ñ>�gaA � Ý} � >�r�A�? � >YcdAÈXLcLX � >�²aA X � >�°aA �  Ê¢�ª��L¹�¶�ºm �¡£ªB¸�º�ª�	Ô¤L¹�¡£¤LÀ3»xiÑGW�jE� 	 � 	 �å	� ªB¶O·TÄ �¤
?�� ° �u?`M | f �$l>@?`MaA� OEJG np K p� E�»oE^G nQnn } K | ãn } EÔÂ`EJGRMSK ß � E%®
� � �1����� �3	�� � � . � ��./	�� �
>@?BA� OE�X�»oE ßn p Â`E9{ � GkXLE9ºÅE np ª`E]?��QEÔZJV5³Sº�¸��Oª¿¼ �Lª�® �DEÔV5³Fº�¸ �Oª<¼ �Lª�® ÓÅE]H np ��� 
 � � ¸ÆEhH�V5³Fº�¸��Oª<¼ �Lªa®
��EZ^V5³�º�¸ �Oª<¼ �Lª�® ��Eä±�¡ÆE ßn�� ß � À�EÞnp ¶ÅE�º�¸��Oª<¼ �LªJ¤DE ß p µoE ��� 
 p �p ��EÊnp ¼%E�n| ¢NEZJV5³�º�¸��Oª<¼ �Lª�®Ñ·%E�n�¹ÅEÔ¤Á¡£¸ÖÀÞ¸Ö·�ªJ¶jÄ �¤¦ª¿¾�¸Ö¢¥·Qª�® �mE ß p ��EhZJV5³mº�¸��Oª<¼ �Lªa® ¾mE n

��� 
 p �
>YXdA9 OE ß p »oE¨?	H np 	 � Â`E ß� p >�gaA9 OE	r�»oE^gOÚ fT� GI?$E	Â`E ß p ºÅE�X¬H p

	 � ªTE �� GW{ � GkXLE¥E )' �QEÙº�¸��Oª<¼ �Lªa® �DE
º�¸��Oª¿¼ �Lª�® ÓÅE�±Ø¸ E �} ��E � }| �mE ß p ¡ EJº�¸��Oª<¼ �Lªa® À�EJº�¸ �Oª<¼ �Lª�®�¶ÅE�±�¤DE � n� µoE¦H ß } ��E^º�¸ �Oª<¼ �Lª�®�¼%E
X � { � GkXLE�¢NE�±ÁZ[X·NEº�¸ �Oª<¼ �Lª�®È¹ÅEº�¸ �Oª<¼ �Lª�® �mEÔº�¸��Oª¿¼ �Lª�®
>�r�A9 OE^Ú � M�»oE �  a¼Q �·Q¤Fº�¤ Ú � M�Â`E^Ú � ?ÞºÅE�Ú � M�ª`E�Ú � ? �QE^Ú � ? �DE �F¹��Lª<¢¥·TÄ �¤��¬�o �ÂT 
n�� +� � 
 å �å�� � p � 	 � � 
 � � �å	�Då�� � � ®���·Q¸Ö¡£¸ �<ª^¡Ö¸£ÀÞ¸@·QªB¢"� ¹�¶�ºm �ÀÞªB¶O·N �¸£¢�ª�¤Á·QªB¤�¼Qª<ÀÊ ¦º�ª¬Â<¤LÀÁµÅ a¼N �Â�Ä �¤¦º�ª¬¸£¶O·Qª���¼N �¸Ö¢¸£À¦µ�¼ÅÒ¤�µm¸Æ �¢B®9Ú^×ØgS®



����������	��
���
�����������������	�����! " � �
ÓÅE �F¹��LªB¢I·TÄ �¤�� �� �ÂT �� ßÝ ) å


 � 	 � 
 å � � ) ���
� �Ý ) å

 � 	 � 
 å � � ) Z�� ß� �

) å

 � 	 � 
 å � � ) ª�¶m u¢�ª��L¹�¶�ºm Ð¸£¶O·Qª���¼N �¡ �  �ÂT ���5±¨H��¿® ��·Q¸Ö¡£¸ �Bª]¡Ö¸£ÀÞ¸@·QªB¢ � ¹�¶�ºm �ÀÁªB¶D·Q �¸£¢ÔµÅ a¼N 3 aµm¡£¸ÖÂT a¼¤¬·QªB¤�¼�ªBÀÊ ¬º�ª	ÂB¤LÀÁµÅ a¼Q �Â�Ä �¤3º�ª	¸£¶O·Qª���¼N �¸Ö¢

¸£À¦µ�¼ÅÒ¤�µm¸Æ �¢B®9Ú^×�?
>�²aA�C¨� nn � >Y¯dA���·�¸£¡£¸ �Bª �F¹�ª� '� ¹�¶��Â�Ä �¤ÊiÑG �¥EÈ� f�� � � � ÒªÙµÅ a¼T®Ôy¨��H]X >�vaA��ÞGW� � CSE ��� ��	

�
iÑG �jE�_L��³

�ÊG � ×ØCSE �
� ���	 iÑGW��Em_L�É>z?`MaA� OE²Lv� »oE�gLM�



" ��� � ��	�]�¥����
â�^���	�������Ù������� ���]���©�����
�]������
®



����������	��
���
�����������������	�����! "$#&%
')(*',+-(/.10 243657(*3

' 89;:=<$>?9
@BADCFEHG$IKJDLNM/OQP�RSUTWVDXYTQXYJDZY[]\^T�OA^Z`_	\^TBacb�d?GDeWfYV&gih/Xkj�O
@mlnCoRH\^fYJK\UIKaKeWXYpq_rSsIKtsSsIvuwP�RSUTWV$XYTWXYJDZ`x^\^gYfzy7eWTWG|{z}F~�\^fYJDLN��fYVUO
@��sC���eQaKV�gYG$fwL�xYOWP]RSUTWVDXYTQXYJ�\^��\^fYG�[�SsIKe�SsjNTWGsLY�	uYuYeWJK\^f�b�y�GDJKTQG${zh/Xkj�O
@��UC���SsIvJcuYGDfwL�xYO�b�y�GDeQfYJcavGDeQfwL`�;OQP�RSUTWV$XYTWXYJ�|L�~!�YIveQfY�^G$Icb�[]G$IKT�SU�YO
@m�nC���\UIKIKG${�L�RrOQP=�	fYeBt�G$IvJKeBa�{iRSUTWV$XYTWXYJDZN�	uYuYeWJc\^f�b�y�GDJcTWG${�h]Xkj�O
@��sCo~!aKG$�SsIKa�L`xYOWP]RSUTWVDXYTQXYJDLNVD\^fYVDG$�YavJ�SUfYuiVD\^f�avG|�wL`E�Iv\!\U kJ&¡^RH\^TWG	h/XkjNTWeWJcgYeWfY�¢RH\^p£�`SUf�{�Lk��ac��O

(*¤£¥§¦r¨H© ¦rª < 89 ¨ <$9
@BADC�����\^Jcav\^T�LN«�OQP�RSUTWVDXYTQXYJDZ`EHT�SUeWJcuYGDTWTwh/Xkj�O
@mlnCoRH\^XkI&SUf�a�LNd�OQP/¬reQ�G$IvGDf�aveWSUT®SUfYu��¯f�avGD�UIvSUT�RSUTWV$XYTWXYJDZN��f°avG|IvVDeWG$fYVDGUO

3²± 9 ¤´³>�9 ª 9
@BADC�M�eWpµSkLY¶�OWP/RHXkIvJK\µuYG·�	f�¸SUTWeQJKG���ZN¶]uwO=�	fYeQt�G|IvJKeQaN¸SsIve�SkO
@mlnC�d?XYuYeWfwLNy¹OQP/h=IveWfYV$eQ�NTWG$J�\^����SsavgYG$pºSsaveWVDSUTw�	fNSUTQ{kJceWJDZY��V;»	I&S���b�_	eWTWT�O


