
HAL Id: inria-00073355
https://inria.hal.science/inria-00073355

Submitted on 24 May 2006

HAL is a multi-disciplinary open access
archive for the deposit and dissemination of sci-
entific research documents, whether they are pub-
lished or not. The documents may come from
teaching and research institutions in France or
abroad, or from public or private research centers.

L’archive ouverte pluridisciplinaire HAL, est
destinée au dépôt et à la diffusion de documents
scientifiques de niveau recherche, publiés ou non,
émanant des établissements d’enseignement et de
recherche français ou étrangers, des laboratoires
publics ou privés.

Global Qualitative Behavior of a Class of Nonlinear
Biological Systems; Application to the Qualitative

Validation of Phytoplankton Growth Models
Olivier Bernard, Jean-Luc Gouzé

To cite this version:
Olivier Bernard, Jean-Luc Gouzé. Global Qualitative Behavior of a Class of Nonlinear Biological
Systems; Application to the Qualitative Validation of Phytoplankton Growth Models. RR-3334,
INRIA. 1998. �inria-00073355�

https://inria.hal.science/inria-00073355
https://hal.archives-ouvertes.fr


IS
S

N
 0

24
9-

63
99

ap por t  
de  r ech er ch e 

THÈME 4

INSTITUT NATIONAL DE RECHERCHE EN INFORMATIQUE ET EN AUTOMATIQUE

Global qualitative behavior of a class of nonlinear
biological systems; application to the qualitative

validation of phytoplankton growth models.

Olivier Bernard — Jean-Luc Gouzé

N˚ 3334

Janvier 1998





Unité de recherche INRIA Sophia Antipolis
2004, route des Lucioles, B.P. 93, 06902 Sophia Antipolis Cedex (France)

Téléphone : 04 93 65 77 77 - International : +33 4 93 65 77 77 — Fax : 04 93 65 77 65 - International : +33 4 93 65 77 65
à partir du 05/01/1998

Téléphone : 04 92 38 77 77 - International : +33 4 92 38 77 77 — Fax : 04 92 38 77 65 - International : +33 4 92 38 77 65

���������	��
���	����������������������������������� � !"���	#$#%��� &'�	&����(&'���)�
�����	����*	�(!"���+#-,�#.�$��/ #10��)2�2����(!"�������	& �$� ���'��
3�����(�������������4�5�	���(6��������	&

���72��8,�$�	2����	&'98�$��& *	���;:<��� / �6'���(#1=

>�?A@CB�@ADFE3G�DFEIHKJLEIMONQPSRLDTJLH$U(V1WYX[Z�\]WY^T_�`
acbed(f8g	hji kmlnf�oqpsrutvlswyx�g�t�wyzmt{lnfln|{r}t{lnwyx

~ g)|��T|�tvd(f8g(|;�(wyf8zqpng��mg�|
����wu��g�t��1wyf8wy��g

��r�zqz]wy��t ~ g)�vg(��beg(�v��beg�xL�K�y�y��h�i �yr�x��Tlng(�)���y�y�	i �y�jz�ru�yg(|
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	�� � ¤� x�zq��wyz´w�|vg1oexqg§f���t{bqw ~ wypnwy�ylng1z]wyoq�Yr�x�r�p©�T|vg��Opng1�(w�fz]wy��t{g(f8g�xFtOFo�r�pnlnt{rut{l©¯��ypnwy¬�r�p ~�� oqxqg
�(psr�|v|�g ~ g8|��m|�t{d�fg�| ~ l©±����vg�xFtvlsg�ps|	xqwyxm®äpslnx��(r�ls��g(|��)psg�|	|��m|�t{d�fg�|jg(x ¬]wyoq�(pngg�t��'lsx�t{g��{r���t{lnwyxq|	fw�xqwu®
t{wyxeg(|(º]Foql ~ ���(�vl©�yg�x�tvt ~ g�xqwyf	¬q�vg�om�¨f8w ~ d�psg�|;g�x¶¬qlnwypnwy�ylng�µ��;wyoe|;f8wyx�t{��wyxq|�Foqg�º]lsx ~ �(z]g(x ~ r�f8fg�x�t
~ g�p°r�¯»w��vf�oep°rutvlsw�x3rux�r�p©�TtvlsFoqg ~ o8f8w ~ d(pngcwyo ~ gcpsr��ur�png(oe� ~ g(|�z�ru�{r�f8d�tv�vg�|(ºFp°r�|�oq�(��g(|v|�lsw�x3t{g�f8z´wy��g(pnpsg
~ gj��g(��t{r�lnxq|�����d(xqg�f8g(x�t{|)Fo�r�pnlnt{rut{l©¯»|5g�|�t���g(pnl���g«r�om�¨|vln�yxqg�| ~ g�psr�frutv�vln�(g;��r���wy¬qlng(xqxeg ½ |�t{�voe��t{oe�vg ~ o
f8w ~ d�psgI¾�µ��;wyoq|���wyxq|�t{�voels|�wyxq|)psg«���{r�zqbeg ~ gjt{�vr�xq|�lntvlswyx²º-Toel ~ �(���vl©t)p � g(xe|vg(f	¬qpng ~ g�|��(wyf8z]wy��tvg(f8g(x�tv|
�ypnwy¬�r�om�jz´w�|v|vln¬qpng(|Áz]wyoq�Koqxegc|�t{��oq��tvoq�vg ~ w�xqx��(guµ��$r5�(wyf8z�ru�{r�ln|vwyx ~ gc��gc�y�{ruzqbqgcrI�yg���psg�| ~ wyxqx���g(|Ág��F®
z ���vlnf8g(x�t�r�png(|1z´g��vf8g�t ~ g��ur�pnl ~ g(�S�(g�tvt{g;|�tv�voq��t{oq��g�µS�1g�t�t{g;f���t{bqw ~ g;g(|�t§lnpspnoq|�tv�!��g5z�r��Áoqxqg�r�zqzqpnln�Irutvlswyx
� ~ g�|5f8w ~ d(png(| ~ g��(��wyln|v|{ruxq�(g ~ g�zqb��Ft{wyzep°r�xe��t{w�x�g(xQ��bqg�f8wy|�t{rutIµ  x¶t{�vr��(g�psg	�y�{ruzqbqg ~ g	t{�vr�xq|�lntvlswyx
g�t�wyx�psg)��wyf8z�r��vg�r�oT��f8g(|voe�vg(|�µ
" È ��� Æ £$# � �3¤ �1wyf8z]wy��tvg(f8g(x�tcFo�r�pnl©t�rutvln¯óºT|��T|�tvd(f8g(|cxewyxm® pnlnx��Ir�ln�vg�|(ºT��rupsl ~ rutvlswyx²ºef8w ~ �(pnls|vrut{lnwyx�¬qlnwypnwu®
�ylnToeg�ºL¬qlnwy�!�(r���tvg(oq��|(µ
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¥ x't{bqg5¬elswypnwy�yln�Irup-r�x ~ g��(wypnwy�yln�Ir�p0/�g(p ~ |�º�fw ~ g�ps|�r���g5�(w�xq|�tv�voq��t{g ~ w�¯Ctvg(x'lnx�w�� ~ g��1t{wjtvg(|�t�b��Tz]w�t{bqg�|vg�|
wyxQt{beg�¯»oqxq��t{lnwyxqlnxq�'w�¯Sr��yl©�yg�x�psl©�Tlsxe��|��T|�t{g�f�µ21�g(xq��g�º²tvbqgj��wyf8z�r��vln|vw�x�¬´g�t ¦1g�g(x g��mz´g��vlnf8g(x�t{|�r�x ~
|vlnf�oqpsrutvlswyxe|�w�¯�|voe��b r3zqbqg(xewyf8g(xqwypnwy�yln�IrupOf8w ~ g(p�ls|5oe|vg ~ tvw�t{g�|�t�ln¯�tvbqg�¦1r���t{beg�¬qlnwypnwy�yln�Ir�p�|��T|�tvg(f
¦1w��!3F|�r��(��wy� ~ |1t{bqg�bF�Tz]w�t{beg(|vg�|(µSacbqg��(w�xq|�tv�voq��t{lnwyx'w�¯-t{beg(|vg�f8w ~ g(pn|"��g(|voepntv|c�yg(xqg��{r�pnp©��w�¯�rjf	oqp©t{lnzqpsg
|�tvg(zq|�r�x�rupn�T|vln| ~ oq��lsxq�'¦�bqln��b[t{bqgjf8w ~ g(png(�)b�ru|�t{w�¯»wy��f�oqpsrutvg«|vg���g(�vr�p�b��mz]w�tvbqg(|�g(|(µ54;|)r6/��v|�t)|�tvg(z.º
bqg�b�r�|�t{w ~ g�tvg(��flnxqg�t{bqg�lnxF��wyp©�yg ~ ��ru�vlsr�¬qpng(|(ºF¦�bqln��b ~ �Tx�r�f8ln�(|Sbqg�¦"r�x�tv|Stvw	��g(zq��g(|vg�x�t"lnxtvbqg;f8w ~ g(pÀµ
acbqg(x�bqg)f�oe|�t�l ~ g(x�t{l©¯C��t{beg�|���bqg(f8g�w�¯�lsx�tvg(�{ru��t{lnwyx�¬´g�t ¦1g�g(x�t{bqg�|vg��ur��vlsr�¬qpng(|�º��(wy���vg(|�z´w�x ~ lnxq�tvw«t{bqg
b��mz]w�tvbqg(|�g(|"wyx8t{beg;z]wy|v|�ls¬epsg;fg���b�r�xqln|vf8|"lnx8t{bqg�¬qlnwypsw��yls�(r�p�|��T|�t{g(f�µ74;¯Ctvg(�Át{bqg�|vg�|�tvg(zq|�ºmt{beg�f8w ~ g(png(�
b�r�|t{w ¯»w��vfr�pnlsª�g�tvbqg¶��g(psrut{lnwyx ¬]g�t ¦§g(g�x7t{bqg�|�t{rut{g��ur��vlsr�¬qpng(|�µ98�wy�«tvbqls|3bqg��Ir�x7g�lntvbqg(�3oq|vg¶r psrI¦
~ g:/qxqg ~ ¯»wy�5r�|�lsf8lnp°ru��zq�vwy¬epsg�f wy�;z´wy|�t{oqpsrutvg«bqlsf8|�g(p©¯§¯»wy�5r��vg(psrutvlswyx���wyxq|�ls|�t{g(x�t)¦�l©t{bQt{beg«g(f8zqln�vln�Ir�p
~ rut{reµ ¥ x¶t{bqln|�psr�|�t��(r�|vguº²bqg�¦�lspnpYoe|vg�bels|;¬qlsw�pswy��ls�(r�p;3Fxqw�¦�png ~ ��g«r�x ~ 3Txew¢¦�lnxq��¯»wy��g��er�f8zqpng	tvb�rut;t{bqg
~ gIr}t{b��{r}t{g ~ oeg�t{w�ze�vg ~ rut{lnwyx�lnxq�(��gIr�|�g(|5¦�bqg�x[tvbqgjzq��g ~ r}t{wy�;�(wyxq��g(x�t{�vrut{lnwyx[lnxq�(��gIr�|�g(|(º-beg�¦�lspnpOpnwTw'3
ru¯Ct{g���r�x¶lnxq�(��gIr�|�lsxe�3¯»oqxq��t{lnwyx¶pnlnx�3Flsxq� ~ gIr}t{b¶�vrut{g�r�x ~ zq��g ~ rutvwy���(wyxe�(g(x�tv�{rutvlswyx²µc���vwT�(g(|�|vlnxq��lnx�tvb�rut
¦"rI��º]tvbqg)¬qlsw�pswy��ls|�t;��wyxq|�t{�voe��t{|�r«fw ~ g�p���g(p©�Tlsxq�wyx��{rutvbqg(��|�lsf8zqpng�b��Tz´wut{bqg�|vg(|;�yg(xeg(�{rupsp©��b�rI�Tlsxq�¯»wy�
�vg�|voqp©t�f8wyxew�t{wyxewyoq|�lsx�tvg(�{ru��t{lnwyxq|�¬]g�t ¦§g(g�xQ|�t{rut{g�|��ur���l°ru¬qpsg�|(µ
a�w+t{g(|�t¨r�x ~ �ur�pnl ~ rut{g�tvbqg[fw ~ g�pAº�bqg[b�ru|¨xqw�¦ xqw wut{bqg���z]wy|�|vln¬qlspnl©t{lng(|¨tvb�r�x t{w+l ~ g(x�t{l©¯C� t{bqg

z�r��vr�f8g�t{g��v|�µ<4"t�t{bqln|�z´w�lsx�tIº�bqg[ls|�¯Àr��(g ~ ¦�l©t{b wyxqg w�¯�t{bqg[fr}��wy� ~ l>=�(oqp©t � ��b�r��vr���tvg(�vlnª(lnxq�³t{bqg
¬qlnwypsw��yls�(r�p;/qg(p ~ ��¯»g�¦¹f8gIr�|�oq�vg�fg�x�t{|�z´g���t{oe�v¬]g ~ ¬��Qr3bqls��b�psg��yg(pYw�¯Áxqwyln|vguµ@?¨w ~ g(pY�Ir�pnls¬e�{rutvlswyx¨¦�lntvb
|voq��b ~ rut{r«¦�lnpnp$tvbqg(��g�¯»wy��g)�yln��g)�vln|vg)t{wr«�y�vg(rut�oqxq��g(��t{r�lnxFt ��lnx't{bqg)z�r��vr�f8g�tvg(�v|��ur�pnoqg(|�µ
¥ ¯)¦§gA3�g�g(z lsx f8lnx ~ t{b�r}t�t{bqg¶¬qlsw�pswy��ls�(r�p;¯»oqxe��t{lnwyxq|'oe|vg ~ tvw��vg(ze�vg(|�g(x�t�lsx�tvg(�{ru��t{lnwyxq|'¬]g�t ¦§g(g�x

�ur��vlsr�¬qpng(|�r���g�z]wmw��vp©�63Fxqw�¦�x.º�r ~ �{r�|�t{ln�5�ur�psl ~ rutvlsw�x�w�¯$f8w ~ g(p.ruzqz´g(r��v|§�yg(��� ~ l>=�(oqp©t
��tvbqg�t{be�vg(g�psg��yg(p
b��mz]w�tvbqg(|�ls| ½ |�t{��oq��tvoq�vg§b��mz]w�tvbqg(|�ls|�ºy¯»oqxq��tvlsw�xjb��mz]w�tvbqg(|�ls|�rux ~ z�ru�{r�f8g�tvg(��|Kb��mz]w�tvbqg(|�ls|{¾Y�yl©�yg(|Y�vln|vgSt{w5r
bqln�yb8psg��yg(pew�¯]oqxq�(g���t{r�lsx�t �j¯»w��Yt{begcfw ~ g�pAµ;4"t�t{bqln|�z´w�lsx�tK¦§gcb�rI�yg"tvw��vg(�(r�pnpmt{bqrutKt{beg�/��v|�t�lsxm¯»wy�vfrutvlswyx
t{b�r}tKt{bqg1¬qlsw�pswy��ls|�t{|O¦1r�x�tKt{w�b�rI�yg�rut;/��v|�t�ls|Yt{bqg"z]g(��t{lnxqg(xe�(gcw�¯�tvbqg"��bqwy|�g(x8|�tv�voq��t{oq��g"t{w5��g(zq��g(|�g(x�tÁt{bqg
|��T|�tvg(f�µ ¥ x |�oq��b¸��wyx ~ l©t{lnwyx lnt�r�zez´g(r��v|)�(pngIru�vp©�Qt{b�r}t�t{bqg8�(psr�|�|vln�Ir�pÁ�(w�fzqr��vln|vwyx ¬]g�t ¦§g(g(x oqxq��g(��t{r�lnx
wyoetvzqoet;r�x ~ xqwyln|��'f8g(r�|voq��g(|��Ir�x��{ru�vg(p©��r�xe|�¦§g(��t{bqln|�Toeg(|�tvlsw�x.µ
��g(��g(x�t{p©�+rQf8g�tvbqw ~ wypnwy��� bqr�|«¬´g�g(x+zq��wyz´w�|vg ~ ½CB �yºK��Dì¾	lsx+wy� ~ g(�jtvw��(wyf8z�ru�vg�t{beg'|�t{��oq��tvoq�vg�w�¯

r'fw ~ g�pO¦�lntvb[Toqr�psl©t�r}t{l©�yg«¯»gIrutvoq�vg�|(º-g(r�|��Qtvw ~ g(��ln��g8g��yg�x ¯»��wyf�xewyls|�� ~ rut{reº.|�oq��b¸ru|�g��Tt{��g(fr�¦�lntvb
�vg�|vz]g(��tctvw	tvlsf8g5wy�§�(��wy|v|�lsxq�«wu¯-g(Foqlnpsln¬q��lsoqf<�ur�psoeg(|(µ78���wyf�t{bqg;|�t{o ~ ��w�¯²t{bqg5gÂ�Tt{�{r ~ l°ru�ywyx�r�pLt{g��vf8|"w�¯
t{bqgj�yr��(w�¬ql°rux¶frut{��l©�¨w�¯Ot{bqg	|��T|�tvg(f lnt;�Ir�x¶¬´g ~ g(��ln��g ~ t ¦§w��y�vr�zqbq|;�Ir�pnpsg ~ t{�vr�xq|�lntvlswyx¨�y�{ruzqbq|(µ�acbqg
/��v|�tÁwyxqgc|�oqf8f3ru�vlnª(g(|�¯»wy�Kr�psf8wy|�tSr�x���tv�{r}��g���t{w�����tvbqg"z]wy|v|�ls¬epsg�|voe�(�(g�|v|�lswyx3w�¯]g��Tt{��g(freºTr�x ~ tvbqgcw�tvbqg(�
wyxqg��(w�xq|vl ~ g(�Át{beg�¦1rI�«t{bqg�g�Toelspnls¬e�vlsr�w�¯]t{beg�|��T|�t{g�f<r��vgc���vwy|�|vg ~ ¯»wy��gIru��b�|�t{rut{gc�ur���l°r�¬epsg �O¬]w�tvtvwyfj® oqz
wy�ct{wyzT® ~ w�¦�x.µ�acbqln|�fg�t{bqw ~ r�pspnw�¦�|�tvbqg(��g�¯»wy��g�t{bqg)f8w ~ g(png(�ct{w«t{g�|�t�t{beg�|�t{��oq��tvoq�vg�w�¯Ybqls|�f8w ~ g(p ½ lÀµ g�µ
g��Tt{�vr ~ l°r���wyx�r�p´|vln�yxq|�w�¯�t{bqg��yr���wy¬qlsr�x�f3r}t{�vl¼�q¾1¬��'�(wyf8z�ru�vlnxq�«t{bqg)wy¬q|�g(���yg ~ |voq���(g�|v|vlnwyx¨w�¯OgÂ�Tt{�vg�fr
B ��g(|�z.µÁg(Foqlnpsln¬q�vlnoqf ���vwy|�|vlnxq��D´¦�lntvb�tvbqln|cr�pnpsw�¦§g ~ ¬��3tvbqg�t{�vr�xq|�lntvlswyx'���{r�zqb²µ�acbqg(|�g�|�t{o ~ lsg�|cb�rI�yg�¬]g(g�x
~ g���g(pnwyz]g ~ ¯»wy�r[¬q�vw�r ~ ��p°r�|�|�w�¯�¬qlnwypsw��yls�(r�p�f8w ~ g�ps| ½ pnwTwyz |�t{��oq��tvoq�vg ~ |��T|�tvg(f8|�¦�l©t{b fw�xqw�t{w�xqwyoq|
lsx�tvg(�{ru��t{lnwyxq|{¾�º´lsxq��pso ~ lsxe���yg(xeg��vg��yoqpsrut{lnwyx¨fw ~ g�ps|�º²�(w�fzqr���tvfg�x�t�r�p�|��T|�tvg(f8| B �eºLh�DAº´��g(pnpsoqpsr��;�y�vw�¦ct{b
B �EDàº²r�x ~�~ g��yg(pnwyzqf8g�xFt)wu¯Á|�t�ru�ygj|�tv�voq��t{oq��g ~ z]wyzqoqpsrutvlswyxe| BGF Dàµ�·¸gjg�f8zqb�r�|�lsª�g«xqg���g(��tvbqg(png(|�|�tvb�rut;t{bqg
r�x�r�p©�T|vln|��Ir�x r�pn|vw+¬]g[r�zqzqpnlsg ~ tvw�w�t{beg(�'f8w ~ g(pn|(º5zq��w��ml ~ g ~ tvb�rut�tvbqg(��g ru�vg�g(xewyoq�yb ª(g��vwy|�lnx t{bqg
�yr��(w�¬ql°rux¨frutv�vl¼�²µ
acbeg¶zq��g��Tlsw�oq|'r�x�rupn�T|vln|�ln|�xqg��yg(��t{bqg�psg�|v|�xqw�t3|voH=3��lsg�x�t't{w¸tvg(|�t3t{bqg�¦�bqwypngQlnxFtvg(�vr���tvlswyxe|�lsx t{bqg

|��T|�tvg(f�º$r�x ~ z�r���tvls��oqpsr��vp©��t{bqgj|�ls��xQw�¯Ktvbqg ~ lsr��ywyxqr�p-t{g(��f8|5lsx¨t{bqgj�yr��(wy¬el°r�x¶f3r}t{�vl¼�´µ ¥ x¶tvbqln|5z�r�z]g(�
¦1g§g��Tt{g�x ~ tvbqg§Fo�rupsl©t�rutvln��g ~ g�|v�(��lszmt{lnwyxjw�¯mt{bqg ~ �Tx�r�f8ln�(|Kw�¯epswTwyz�|�tv�voq��t{oq��g ~ |��m|�t{g�f|�º�¬��	��g(psrut{lnxq��t{bqg
Fo�r�pnlnt{rut{l©�yg«g��yg(x�tv|���wy�v��g(|�z´wyx ~ lsxe��t{w'g��Ttv�vg(fr�tvw�t{bqg�|vg«��wy�v��g(|vz]wyx ~ lsxq��tvw'�(��wy|v|�lsxq�'wu¯Ág(Foqlnpsln¬q�vlnoqf
�ur�psoeg(|(µ�· g�oq|vg�t{bqg ~ lsr��yw�x�r�p"|�ls�yxe|wu¯;tvbqg¨�yr��(wy¬el°r�x³frut{��l©� t{w[|vbqw�¦%t{b�rut8Fo�rupsl©t�rutvln��g�¯»g(rut{oe�vg(|
ø$ø é�Ieå�å�åÂÕ
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½ tvg(x ~ g�xq�(lng(|¶w�¯jt{beg |�t�rutvg �ur���l°r�¬epsg�|Qr�x ~ z´w�|vl©t{lnwyxq|�t{w�¦"ru� ~ tvbqg ��wyxq|�l ~ g��vg ~ g(Foqlnpsln¬q��lsoqf3¾¨wu¯«r�x��
t{�vr}��g(��t{wy����r��vg���g(|�t{�vln��tvg ~ t{wr«�(g���t�rulsx�|vg�tIµ�· g�ze�vwyz]wy|vg)r«zq��wm��g ~ oe�vg�t{w ~ g��vl©�yg)t{bqln|�|vg�t�w�¯Oz]wy|�|vln¬qpsg
Fo�r�pnlnt{rut{l©�yg5¯»g(rut{oq��g(|�µ�acbqls|�rupspnw�¦ oq|1t{w��(wyxq|�l ~ g(�1tvbqg ~ wyfr�lnx�� r�|1z�r���tvlntvlsw�xqg ~ ¬�� ~ l©±²g��vg(x�t���g(�ylnwyxq|
~ g(pnlnfl©t{g ~ ¬��3t{bqg5xFoqpnpn�(pnlsxqg�|�rux ~ t{bqg�bF�Tz]g(��zqp°ruxqg(|;r�|v|�wm��l°r}t{g ~ tvw8r�x'g(Foqlnpnls¬q��lsoef����uµ�acbqg5t{�vr�xq|�lsg�xFt
¬´g�b�rI�Tlswy�Yw�¯etvbqg1|��T|�t{g�f �(r�x	tvbqg(x�¬´g ~ g�tvg(��flnxqg ~ ¬���r�t{bqg�wy�vg�f¹�yln�Tlnxq�;tvbqgSz´wy|�|vln¬qpng"�ypnwy¬�r�p�¬]g(b�rI�Tlnwy�(º
r�x ~ �vg�zq�vg�|vg(x�tvg ~ lnx�t{w r��y�{r�zeb ~ g�|v���vln¬qlsxe� t{beg�t{�{ruxq|vlng(x�t{|lnx³tvg(�vf8|8w�¯;g��Tt{��g(fr¸rux ~ g(Foqlnpsln¬q�vlnoqf
�(��wy|v|�lsxq��|(º²ze�vw��Tl ~ lnxq�t{bqg��vg�¯»w��vgjr8z]w¢¦§g(��¯»oqp$¦"rI��w�¯O�ur�pnl ~ rut{lnxq�8t{bqg�|�tv�voq��t{oq��g�w�¯Yt{bqg	f8w ~ g�p-¦�lntvbqwyoet
r�x���zq�vg��(ln|vg@3Fxqw�¦�psg ~ �yg�w�¯Y¯»oexq��tvlswyxe|�r�x ~ zqr��{r�f8g�t{g(��|;oe|vg ~ µ

�-g�t5oq|;bqg(��gjfr�3�g�t{bqgj��g(fr��&3�tvb�rut(º]¯»wy��t{begj|{r�3ugjw�¯�|�lsf8zqpnln�(l©t �yº.¦§g�|voezqz´w�|vgjt{beg�|��T|�t{g(f t{w�¬´g
r�oetvwyxqwyf8wyoq|�r�x ~ ¦�l©t{bqw�oet�lsxqzeoet{|�µÁ· g)�(wyoep ~ r�pn|vw�(wyxq|�l ~ g(��t{bqg�¯»wypnpsw�¦�lnxq�8�(wyx�tv�vwypnpsg ~ |��m|�t{g�f �

�������� �!�#"%$&�('�)*)
¦�lntvb�t{bqg�lnxqzqomt+$&�('�)	¬]g(lnxq���(w�xq|�t{r�x�t«wyx t{lnf8g'lsx�tvg(���ur�pn|-,.'0/0"*'0/214365©µ  ¯��(wyoe�v|vguº�t{bqg�¦�bewypsg�rux�r�p©�m|�ls|
r�zqzqpnlng(|�wyx�gIr���b�t{lnfg)lnx�t{g(���ur�pAµ

4;x�r�zqzqpnln�Irutvlswyx�ln|cz´g���¯»wy��f8g ~ ¯»wy�crj��p°r�|�|�w�¯�|��T|�tvg(f8|;��g(zq��g(|�g(x�t{lnxq��y�vw�¦ct{b�w�¯�zqb��Ft{w�zqp°rux�3�t{wyx�lsx
r���wyx�t{lnxFoqwyoq|S¬qlnwy�vg(r���tvwy� ½ ��bqg�fw�|�t�r}tÂ¾�µ�acbeg;Fo�r�pnl©t�rutvln��g�tv�{r�xq|�lsg�x�t1¬]g(b�rI�Tlnwy�Áls|Ázq��g(|vg�x�t{g ~ ºqr�x ~ |vw�fg
�vg�|voqp©t{|§r��vg ~ g��vl©�yg ~ µ ¥ tÁls|S|vbqw�¦�xt{b�rut(ºFrut�t{beg;f8wy|�t§w�xqg�f3r¢�elnf�oef�ºTwyxqg�f8lnxqlsf	oqf�ºmw�xqg�g(Foqlnpsln¬q�vlnoqf
�(��wy|v|�lsxq�3¬´wutvt{w�f«®äoqz�r�x ~ wyxqg5tvwyzm® ~ w�¦�x�¯»wy�cg(r���b�|�t�r}t{g5�ur��vlsr�¬qpng)ls|�z]wy|v|�ls¬epsguµSacbeg�tv�{r�xq|�lntvlsw�x����{r�zqb
wy¬et{r�lsxeg ~ ls|�tvbqg(x8�(w�fzqr��vg ~ tvw�|vwyf8g�g��mz]g(��lsf8g(x�tv|(ºmr�x ~ �(wyxe�(pnoq|vlnwyxq|Swyxjt{begc|�t{��oq��tvoq�vg�w�¯Ltvbqgcf8w ~ g�ps|
oq|voqr�psp©��oq|�g ~ tvw ~ g(|��(�vln¬]g	zqb��Ft{w�zqp°rux�3�t{wyxqln���y�vw�¦ct{b¨r���g ~ �{rI¦�x.µ

7 8 ��9¨&���������&�#
:¨È ��¡e�<; È>= ��? acbqg«xqw�t{rut{lnwyxq|@�BADC�¯»wy�E�F�HGI�!�J36"LK.KMK."*�ONP)RQTS N f8gIr�xq|5tvb�rut5¯»w���r�pnpVUvº4�O/�AWCeµ@8�wy�
X QYS ¦§g	��wyxq|�l ~ g���tvbqg�¯»oqxq��t{lnwyx�Z\[�]M^P_a` �

[�]M^P_��!�4)
�cbbbbbbb

dfe ¥ ¯ Xhg CC ¥ ¯ X ��C
e ¥ ¯ X AiC

8�wy�j�DQWS N ">[�]M^�_#�(�4)jln|jt{bqg'�yg���tvwy�«¦�lntvb ��wyf8z´wyxeg(x�t{|k[*].^P_��!�O/()�µ¸acbqg�f3r}t{�vl¼�Blm]Mn�^E�(�4)�ln|«t{bqg
~ lsr��ywyx�rup.frut{��l©��bqr��Tlnxq�o�pQYS N w�x�l©t{|�fr�lnx ~ l°r���wyx�r�pÀµ

�-g�t�� ¬´g�rux�wyz]g(x'�(w�xF��g�� ~ wyfr�lsx'wu¯#S N rux ~ �Qrrq 3 f3ruzqzqlnxq�j¯»�vwyfs� wyx�t{wrS N µK· g5�(w�xq|vl ~ g(�
wyxt� t{beg	ruoet{wyxewyf8wyoq| ~ l©±²g��vg�xFtvl°rup�|��T|�t{g�f �

��uv) �������� �(�4)
w'ÄyxV= ;»�z; È>=�{}| )�+E)�	 ��, ��uv) ����)�� �$����~ )�	�� � (�	��H� �2� � �z/0�(�4)
���</��(�O/�"*�O/2143*)��4U�Q�� e "LK.KMK."%�&���
acbqg¶��g(pnwm��lnt � w�¯�gIru��b7��ru�vlsr�¬qpng¶wyxqp©� ~ g(z]g(x ~ |'wyx tvbqg¨�ur���l°r�¬epsg¨lntv|vg(p©¯	r�x ~ w�x t{begQxqg��Tt'w�xqg ½ t{bqg
lsx ~ g��mg(|�r��vg���wyoqx�t{g ~ f8w ~ oqpnwo�.¾�µ
w'ÄyxV= ;»�z; È>=���� ��� )�+E)�	 ��, ��uv) ����) ,6������	 ������� ) �
��	����&� (�	�������) ��� � � � �!� (���~���� 	������R� ��� �
���	 �
��� �z/�� � �a���(�4) � ��� U����� ���������(!����(���� ) ��� �R�

�»ëYø��»Ð
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acbqg(��g(¬��'t{beg�w�±]® ~ lsr��ywyx�rup´t{g��vf8|cw�¯�t{bqg��yru�(wy¬qlsr�x�frut{��l©�'r��vg�wu¯ /m�eg ~ |�ls��x�w�x��5µSacbeg�|�ls��xq|cw�¯�t{bqg
g(png(f8g(x�tv| ~ g�/�xqg)¦�b�rut�¦1g)�(r�psp.tvbqg)|�tv�voq��t{oq��g	w�¯�t{beg�|��T|�t{g�f�µ
· g�¦�lspnp-�(w�xq|vl ~ g(��t{beg�|�g�t���N8�(w�xFt{r�lnxqlsxe��� N g(png(f8g(x�t{| �

��N����	�� ��
� � G � 
 �3 "LKMK.K." 
�N )�� 
 �� Q�� dfe " e �y"��-Q � e "\KMK.KM"�� N ���

�1wyx��yg�xFtvlsw�x�r�pnpn��º]¦§g�¦�lnpnp ~ g(xqwut{g 
 3 � G � e "LK.K.KM" e )4K
w'ÄyxV= ;»�z; È>=���� ��� � � Q � 	
��� )�+E)�	 ��, � �
	 � ,6������	�������� ) �
��	 ���!� (�	�������) ��uv) �$) ����� %H���0���
��+ � � �
,6������	�������� ) � � � ���6���
� � �
� � e "\KMK.KM"*�&� � � ��� ���
� � �
� � e "LK.KMK."�� N � � 	 ��� )��>%'� ��� 	
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���	 �
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 "!$#��!� � ) ���	����L� Q ���%l�] n�^E� 
 � )R�(� d � � )�AiC��
�
acbeg ~ wyfr�lnxq|% &! # �!� � )5r��vgj�(r�pnpsg ~ tvbqg«wy��t{b�r�x�tv|�w�¯Át{bqgr� � ® ~ g��Tlsrut{lnwyx�|vzqr��(g8wy�E� � ®äwy��tvb�r�x�t{|�µ ¥ x

t{bqg)|vr�f8g�¦1rI�yºq¦§g ~ g�/�xqg)t{bqg)wy��t{b�ruxFtv|�w�¯Ytvbqg��yg�pswT�(l©t ��|vz�ru�(g�wy��'}® w���t{bqr�x�t{| �
(�!�)����	�� �<�YQ ���*lm] n�^ � 
+* )m� �!�4)vA C��

· g)�(wyxe|vl ~ g(��r�pn|vw8t{bqg�¯»wyoe�"¯»wypspnw�¦�lsxe�3|�g�t{| �
, 8�wy��� � Q � tvbqgRU G.- b��Tz´g��vzqpsr�xqg	r�|�|vwT�(lsrut{g ~ ¦�l©t{b�� � �

/O/0�(� � ) ���	�� �<�YQY���*�O/ � � � / �
, acbqgfU G.- xToepspn�(pnlsxeg10�/ � 0�/ ���	�� �<�YQY��� �z/ �!�4)
� C��
, acbqg�oqxqlnwyx�|vg�t�w�¯YxFoqpnps��pslnxqg(|��20 ���	��43 N/6543 0�/
, t{beg�oexqlsw�x¨|�g�t�w�¯YbF�Tz]g(��zqp°ruxqg(|�r�|v|�wm��l°rutvg ~ ¦�lntvb � � �7/h�(� � ) �8�9�� 3 N/6543 /O/0�(� � )�µ
8�wy��r6/e�mg ~ ��� QB� r�x ~ 
 � Q:��N�r�x ~ r��yln��g(x r�zqzepsln�Irutvlsw�x�� ¦§g ~ g�/�xqgjt{beg«�vg(|�t{��ls��t{lnwyx[w�¯Át{bqg

r�zqzqpnln�Irutvlswyx [*].^P_����J)§t{w; "!$#��!���L) d 0 t{bqrutc¦1g ~ g�xqw�t{g=<�].^P_#5 �>,>!$# �
<�].^P_#5 �>,>!$#@?  &!�#��(� � ) d 0 dBA ��N� dBA <�].^P_�5 � ,C!�#��(�4)
�}[*].^P_���� �!�4)*)

��g�fr��!3¸tvb�rut«tvbqls|8ruzqzqpnls�(rut{lnwyx³b�r�|«l©t{|8lsfr���g'lsxD��N[¬]g(�Iruoq|vg't{beg�xFoqpnpn�(pnlsxqg�|3bqr���g�¬´g�g(x³�vg(f8w��yg ~
¯»�vwyf4 &!�#��(� � )Âº�r�x ~ t{beg(�vg�¯»wy�vgj�</��(�4) ���C+¯»wy�vU
Q�� e "LK.K.KM"%���Fµ
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¥ x	tvbqls|�|vg���tvlswyx	¦1gS¦�lspnpF�(wyxq|�l ~ g(�Kr�f8wyxqw�tvwyxqwyoe| ½ lAµ gS¦�l©t{b	f8wyxqw�tvwyxqwyoq|�lnxFtvg(�vr���tvlswyxe|�¾�pnwTwyz	|�t{��oq��tvoq�vg ~
|��T|�tvg(f ��uv)cr�x ~ ¦§g�¦�lnpnp-|voqzqz]wy|�g�tvb�rutct{beg(�vg�g��mln|�tv|�r�x ½ b��Tz]g(�v¬]wypnls�I¾�g�Foqlspnln¬q�vlnoqf�z]wylsx�t����RQY� ¯»wy�
¦�bqln��b ��uv)«ls| ~ l°ru�ywyx�r�pnp©�T� � ® f8wyxqw�tvwyxqwyoe|(µ · g�¦�lnpnp�tvbqg(x ~ g�t{g��vf8lnxqg¨tvbqg¶|�g�t3w�¯�wy��t{b�r�x�tv|3w�¯�t{bqg
�yg�pswT�(l©t ��|�z�r���g ( ! ) �(w�fzqrut{ln¬qpng;¦�l©t{b'r)�yl©�yg(x'w���t{bqr�x�t  "! # �(� � )�w�¯.t{beg@� � ® ~ g��Tlsrut{lnwyx�|�z�r��(guµ ¥ x�w�tvbqg(�
¦1w�� ~ |1tvbqg�Foqg�|�tvlswyx'ln|1tvw ~ g�t{g(��f8lsxqg5r�pspLt{beg�z]wy|v|�ls¬qpng5|�ls�yxe|1w�¯&� �!�4)�¯»w�� ��lnx'r	�yl©�yg�xh���Â® wy��t{b�ruxFt(ºFlAµ g�µ
t{bqg�¯»wypnpnw¢¦�lnxq�|vg�t;wu¯O|�ls�yxe|��

� � ���	������ � <�].^P_#5 �>,C!�#6) ½ �¢¾
8Oln�v|�t�¦§g	¦�lnpsp ~ g�t{g��vf8lnxqg	tvbqg	g�psg�f8g(x�t{|;w�¯Otvbqls|�|vg�t�¦�bqls��bQr��vg)wy¬et{r�lnxqg ~ pswT�Ir�pnp©��r��vw�oqx ~ g(Foqlnpsln¬q�vlnoqf� � µÁacbqg(x�¦1g)¦�lnpsp ~ g�t{g��vf8lsxeg�tvbqg)w�t{bqg���g(png(f8g(x�t{|;¬��'�ypnwy¬�r�p.��wyxq|�l ~ g��{rutvlsw�xq|(µ
�	��
 ��������������������������
4�|�r /���|�t�|�t{g(z²º;¦§gQ¦�lspnp ~ g�t{g(��f8lsxqg�tvbqls|'|�g�t'¯»wy�3t{bqg�pnlsxegIr���lsª�g ~ w�¯ ��uv)Âµ · g�|voqzez´wy|�g�t{b�rut�t{bqg
g(Foqlnpsln¬q��lsoqf�z´w�lsx�tjln|jb��Tz´g��v¬]wypnls�uµ 4���wyoqx ~ tvbqg�z]wylnx�t-� � ºOtvbqg�|��T|�t{g(f�ls|	g(Foql©�ur�psg�x�t«t{w¨tvbqg�pnlsxegIr��
|��T|�tvg(f�� � ���"!�� �!� � )  � ½ �y¾
¦�bqg(��g#!�� �!�4) ~ g(xqw�tvg(|�tvbqg��yru�(wy¬qlsr�x f3r}t{�vl¼� rut3z´wylnx�t �$º�r�x ~  � ���	�� � d � � µ · g¨¦�lnpsp ~ g�xqw�t{g
$ � 1 ���	��slm]Mn�^4� 
 � )  �$ºq¦�bqln��b¶ln|�r«z´wy|�lntvln��g���g(��t{wy��¯»wy���YQ" &!�#�µ
· gj¦�lnpspK��wyxq|�l ~ g���t{bqg«frutv�vl¼�#% � ���	��&!��V�(���\)�lm] n�^>� 
 � )�º.¦�bqwy|�g8g(png(f8g(x�t{|�r���g ~ g(xew�t{g ~(' � )+* r�x ~

¦�bqwy|�g�|�ls��xq|�r��vg-, � )�* � [�]M^P_�� ' � )+* )�µK· g ~ g�xqw�t{g/. � t{bqg�pslnxqgIru��r�zqzqpnls�(rut{lnwyx�r�|�|vwT�(lsrut{g ~ tvwjt{bqg�frutv�vl¼�
% � µ
acbeg'zq�vwy¬epsg�f w�¯ ~ g�t{g(��f8lsxqlnxq��t{beg'z´wy|�|vln¬qpng�|�ls��xq|j¯»wy��!��V�(� � )  �³¦�bqg�xB��Q  "!$#��!� � )�ls|	t{bqg�x

g(Foql©�ur�psg�x�t�t{w«tvbqg ~ g�tvg(�vf8lnx�rutvlswyx�w�¯�t{bqg)|�g�t

0 � ���	������Y� <�].^P_�51. � ,>!$# ) � � [*].^P_��2% � $ )6" $ Q � 1 � � ½ ��¾
¦�lntvbp� 1 � ���	�� � $ A�C�"&� $�3 � � )�Q �E�Fµ
· g�¦�lspnp ~ g�tvg(�vf8lnxqg;tvbqg�|vg�t 0 � ºToe|vlnxq��t ¦§w��(w�fzepsg�fg�x�t�r�����png(f8fr ½ �vg(f8g�f�¬]g(�§tvb�rutÁt{beg4, � )+* t{r�3�g

t{bqg�ls�c�ur�pnoqg(|�lnxF� dfe "�C�" e �u¾�µ
5SÄ � � ¡ {76 ����)�� � ����	
���2���
���!��� �.���*� ���2������� %H���0���
��+ ��� � ,6������	�������� )@�$����~ )�	�����(�	��H� �*�6)�+E)�	 ��, ��uv) �
��	�~����
��	 � � QF�R��� ���@� %'�
���� 
 � � � �"	 ����� � � �'�$)�	
)���� �
�>� � �98 )���(�� 	
����	 �����5���@	 ���2	 � � (����>���
	 ������)
�$)�)#��	 �$)9���*� �
: ��, � ) ; ) � C
< ��, � ) ; ) �", � ) ; ) 143

	 �����
0 � � �>=	� � G � = � 3 "LKMK.K." =	�N )� = �� Q��?, �� ; �A@ , �� ; �*143 � � ½ hF¾

�»ëYø��»Ð



���������
	���	��
����������������������������� ���
���!���"�#�����$�&%'��(!���*)�+�)�	���,�) �

e @ e � ���dfe @ e � ®��yºn���dfe @ dje � ®����dfe @ C � ®����e @ C � ���C @ C ��� �
aYr�¬qpng8� �ÁaOru¬qpsg)w�¯Y�voepsg�|�¯»w��"t{bqg)Fo�r�pnlnt{rut{l©�yg�|voef @ µ

acbqg)t�r�¬qpng)w�¯�t{bqg)wyz]g(�vrut{wy� @ ½ Z Toqr�psl©t�r}t{l©�yg�|voqfr`�¾"ln|��yln��g(x�lsx�t�ru¬qpsg8�yµ�   È.È	� ¤ ��g(fr��&3�t{b�r}t 0 ��
� � ºq¦�bqg��vg � � ls|ctvbqg)|vg�t�w�¯ �f~0� ����� � z]wy|v|�ls¬epsg�|vln�yxq| �
� � ���	�� � =9� � = �� Q��?, �� ; � @ , �� ; �*143 � �

¥ x ~ g�g ~ ºmln¯ 
 Q 0 � º�t{beg(x8t{bqg��vg�g��mls|�t{| $ Q � 1 � |�oq��b�tvb�rut
� 
 � [*].^P_#� % � $ )�µ ¥ ¯²¦§g ~ g(xqw�tvg 'r� % � $ º
¦1g�b�rI�yg �

'���� ' �� ; � $ � 3�' �� ; �*143 $ ��143· bqlnpsg $ �cr�x ~ $ �*143Kr��vg;z´w�|vl©t{l©�yg�ºTt{bqg;z´w�|v|vln¬qpng5|vln�yxq| 
 ��¯»w��2'���r���g;lnx�t{beg�|vg�tE�?, �� ; � º , �� ; �*143 � ½ �vg�f8g(f�¬]g(�t{b�r}tct{bqg5|�g�tv|@'���� Cjb�rI�yg)¬]g(g(x���g(f8w��yg ~ ¬�� ~ g�/�xql©t{lnwyx¨wu¯ <a]M^P_�51. � ,>! # ¾ÂµK·¸g5¦�lnpnp.|vbqw�¦ t{b�rutcr�psp´t{bqg
g(png(f8g(x�tv|�w�¯ � � b�rI�yg	r«zq�vg�lsfr��yg�¬�� <�].^P_#5 . � ,>!�#�µ
¥ ¯K�(wyx ~ lntvlswyx¸�yµcwy���mµcls|�¯»oqp>/�pspng ~ ¯»wy� 8 º4[�]M^�_�� ' ) ) � , � ) ;

) 143 � , � ) ;
) 143 @ , � ) ; ) µ"· g	¦�lnpnp /e� $

) tvw�r�x
r��v¬elntv�{r����'z´w�|vl©t{l©�yg)��rupsoqguµ
¥ ¯�¦§g	��wyxq|vl ~ g�� ' )�� 3 � ' � )�� 3 ; )�� 3 $

)�� 3 3 ' � )�� 3 ; ) $
) ºqt{bqg��vg)g��mln|�tv|;t ¦§w3z]wy|v|�ls¬elspnlntvlsg�| �

� ��¦§g«b�rI�ygjt{begj�Ir�|�gj¦�bqg(��g«wyxqgjwu¯�t{bqg�t ¦§w'�(w�x ~ l©t{lnwyxq|�ln|�¯»oqp>/�pspng ~ �-, � )�� 3 ; )�� 3 � C�wy�4, � )�� 3 ; )�� 3 �, � )�� 3 ; ) r�x ~ tvbToe|�¦§g)�Ir�x���bqwTwy|vg	r�x�r��v¬elntv�{r���� $
)�� 3�A Ceºq¦1g�¦�lnpsp-bqr���g �

[�]M^�_#� ' )�� 3 )��", � )�� 3 ; ) � , � )�� 3 ; ) @ , � )�� 3 ; )�� 3
�
� ��lnx�tvbqg)w�t{bqg����Ir�|�g�º , � )�� 3 ; )�� 3 � d , � )�� 3 ; ) ºqr�x ~ ¦1g���bqwTwy|vg �

$ )�� 3 � d�� '
� )�� 3 ; )' � )�� 3 ; )�� 3

$ ) ¦�l©t{b � Q�� e� "�� � �
acbqg�xD' )�� 3 � � e d�� ) ' � )�� 3 ; ) $

) µ ¥ ¯1¦§g3t{r�3�g � � 3� ¦§g3b�rI��g [*].^P_�� ' )�� 3�)R� , � )�� 3 ; ) ºYl©¯"¦§gt{r�3�g� ���� ¦§g�wy¬et�rulsx�[*].^P_�� ' )�� 3�)
� d , � )�� 3 ; ) � , � )�� 3 ; )�� 3 µ
acbqgj|vr�f8gj�vg(r�|vwyxelsxq�'�(r�xQ¬]gjr�zezqpslng ~ tvw�' )�� � "\KMK.KM"�' ) 143�º´bqg(xq��g $ )�� � "LK.KMK." $ ) 143c�IruxQ¬´g���bqwy|vg�x�|vw�tvb�rutt{bqg)��g(|voepnt�¯»wypnpsw�¦�|(µ
acbeg)¯»w�pspnw�¦�lsxq�png(f8fr��w¢��g(��|;t{beg���g(fr�lnxqlnxq�3�(r�|vg�| �

5SÄ � � ¡ � 6 ����)�� � ����	
���2���
���!��� �.���*� ���2������� %H���0���
��+ ��� � ,6������	�������� )@�$����~ )�	�����(�	��H� �*�6)�+E)�	 ��, ��uv) �� �
	 � � � Q �R��� � � ���5������ + �
�>� � ��8 � , � ) ; ) � d , � ) ; ) 143 � 	
�����

0 � � ��N d�� � ½ �y¾

� �
	
� � � �8�9�� � d [*].^P_-� l����&5 !h� �(� � )0,!)! N�8543 
 �� , �� ; � ! � �y"�! � ���	�� G � , � 3 ; 3 " , � � ; � "\KMK.KM" , �N ; N )\�
ø$ø é�Ieå�å�åÂÕ



� ����� ��� �0�������
	 � ��� �� �������

�   È.È	� ¤ ��g(�(r�psp´t{b�rut�l � �V5 !h� �(� � )0,��� C«¬]g(�Iruoq|vg)t{bqg�g�Foqlspnln¬q�vlnoqf ls|c|�oqzqz]wy|vg ~ tvw¬]g)b��mz]g(��¬´w�psln��µ
· gc¦�lspnpL|vbqw�¦ tvb�rut§r�f8wyxq�)t{bqg�|�g�t � � � ��N��(wy���vg(|�z´w�x ~ lnxq�	tvw�tvbqg�|vg�t§w�¯ �E~0� ����� � z]wy|�|vln¬qpsg�|vln�yxq|

¯»wy� ' ½ |�g(g�r��v��oqg5�yl©�yg�x¨lnx't{bqg�zq��wmwu¯Ywu¯ �-g�ffr'�¢¾Âºqwyxqg�|�lsxq��psg�g�psg�fg�x�t�ln|cxqw�tclnx����Y� <�]M^�_�5�� � ,C!�#6)�µ
�yµ"· gQ¦�lspnp /���|�t�r�|�|voqf8g�t{b�r}t ! � � 
 3�� µ g�µ ¯»wy��g���g(��� 8 ��, � ) ; ) � e µ acbqg[w�tvbqg(���(r�|vg�|�r��vg|��Tf8f8g�tv�vln�Ir�pYr�x ~ t{beg��'¦�lnpsp-¬]g ~ g�t{r�lspng ~ rutctvbqg)g(x ~ w�¯Otvbqg)zq�vwTw�¯óµ
· g /��v|�t�|vbqw�¦ tvb�rut�l©t'ln|�z]wy|�|vln¬qpsg�tvw /�x ~ $ Q � 1 � |voe��b tvb�rut't{beg(�vg�gÂ�mls|�t{| 8 ¯»wy��¦�bqln��b
' ) ' ) 143 g Ceµ 8Lw���tvbqgj|{r 3�gjw�¯Á��p°ru�vl©t �yº´¦§g�¦�lnpsp /��v|�t /�x ~ |voq��b $ g(xq|�oq�vlnxq� '�3 g C3r�x ~ '\N�A Ceµ
8�wy�cr�/e�mg ~ $ � A Ceºql©tcls|�z]wy|v|�ls¬epsg5tvw /qx ~ $ � A�Cj|voe��b�tvb�rut ' � ls|cwu¯ ~ g(|vln�vg ~ |�ls�yx ½ ��¯óµ�zq��wmw�¯�w�¯zq��g(�(g ~ lnxq��png(f8fr�¾�µ ¥ x8t{beg�|vr�f8g�¦1rI� $�� AiC5t{w $ NrAiC��Ir�x¬´g���bqw�|vg(xt{w�wy¬et{r�lsxr�x3r���¬qlntv�{r����
½ rux ~ /e�mg ~ ¾)|�ls��x ¯»wy�%' � tvw '\N � 3Âµ���w�¦ ¦1g3b�rI�yg8t{w���bqwTwy|vg�r $ 3-A C�|�oq��b¸t{bqrut='�3 g C�r�x ~
'\NkAiCeµ�acbels|�ls|�z]wy|v|�ls¬epsg)l©¯O¦§g)t{r�3�g �

$ 3 g ' U�� � d '
� 3 ; �' � 3 ; 3
$ � " d '

�N ; N' �N ; 3
$ NP)

acbqln|«�vg�|voqp©t«�Irux��(pngIr���pn�¸¬´g3g��Tt{g�x ~ g ~ t{wQr�pspÁt{beg�|vl©t{o�r}t{lnwyxq|j¦�bqg��vg�tvbqg(��g'g��mls|�t{|8r�x¸lsx ~ g�� 8
|voe��b¨t{bqrut ' ) ' ) 143 g Ceµ
�-g�t�oe|5zq�vw���g�t{b�r}t�t{w /�x ~ $ |voq��b�t{bqrut�'�ln|5z]wy|vl©t{l©�yguº.lnt5ls|5xeg(�(g�|v|vr����¨t{w�b�rI��g+l�� �<�2% � )EA�Ceµ
¥ x ~ g�g ~ ºLt{wb�rI�yg=' * AiC«¯»wy�cg��yg(�����-º�t{bqg��vg)f�oq|�t�gÂ�mls|�t{|5r8z]wy|vl©t{l©�yg $ |voq��b�t{b�rut�tvbqg�¯»w�pspnw�¦�lsxq�
�(w�x ~ l©t{lnwyxq|�bqwyp ~ ¯»w��cg��yg������ �

$ * 143 g ' �* ; *d ' �* ; * 143
$ * ½ F ¾

l©t�¯»w�pspnw�¦�|�tvb�rut �
$ N g

N � 3	� 543 ' �� ; �d ' �� ; ��143
$ 3 g

N	� 543 ' �� ; �d ' �� ; ��143
$ N ½ � ¾

�1wyx ~ lntvlswyx ½ � ¾1lsf8z]wy|vg�| �

 � �8�9�� N	� 543 ' ���� 3 � dfe ) NL143

N	� 543 ' ����*143 AiC ½ ��¾

¥ t�ls|�xqwut{g�¦§wy��t{b���t{bqrutIºq¯»wy�"tvbqg�pnwmwyz�|�t{�voe��t{oe�vg ~ |��T|�tvg(f ��uv)�º 
 � ln|�xqw�tvbqlsxe�¬eoet�t{bqg ~ g�t{g��vf8l©®
x�r�x�t�w�¯Yfrut{��l©� % � � 
 � � l������2% � ) � l�� �<� !��V�(� � )�) N	�8543 
 ��
��g(�(lnzq��wm�(r�psp©�yºepsg�t�oq|"|vbew¢¦ t{b�r}t"l©¯ 
 � ln|cz´w�|vl©t{l©�yg�º�l©tcln|"z]wy|v|�ls¬qpng�t{w /�x ~ rjz´wy|�lntvln��g $ |voe��b�tvb�rut
'8ls|�z]wy|vl©t{l©�yguµ
8Oln�v|�tIºy¦§g���bewmwy|�g�r�xr��v¬elntv�{r���� $ 3ÂµO· g"�(wyf8zqomt{g $ � t{w $ N5¬���tvbqg"¯»wypnpsw�¦�lnxq�)lsx ~ oq��tvlsw�x¯»wy��f�oqpsr�g¯»wy� e�� � � � die �

$ * 143 � � ' �* ; *d ' �* ; * 143
$ * ½ ��¾

¦�l©t{b��

� ���	�� � N	� 543 d ' �� ; ��143' �� ; � ��
��

�»ëYø��»Ð



���������
	���	��
����������������������������� ���
���!���"�#�����$�&%'��(!���*)�+�)�	���,�) �

¦�bqlnpsg 
 � ln|�z´w�|vl©t{l©�yg�ºLl©t�lsf8zqpnlsg�| � g e ºLrux ~ t{bFoq|��(wyx ~ lntvlswyx ½ F ¾cbewyp ~ |�¯»w�� e � � � � die µ�·¸gb�rI�yg�xqw�¦ tvw8zq�vw��yg)t{bqrut�lnt;r�pn|vwbqwyp ~ |c¯»wy� � � �Yµ ¥ ¯�¦§g	��wyf8zqoet{g $ Nj¦1g��yg�t
�
$ NR� � N

� 3 N � 3	� 543 ' �� ; �d ' �� ; ��143
$ 3

r�x ~ t{beg(x
� '

�N ; Nd ' �N ; 3
$ Nf� $ 3 g ' �N ; Nd ' �N ; 3

$ N
· g�bqr���g�tvbqg(x�¯»wyoqx ~ r«z]wy|vl©t{l©�yg $ g(xq|�oq�vlnxq�;'oA Ceµ

�mµcacbqg	zq�vwTw�¯�b�ru|�xqw�¦ t{w3¬´g	r���bqlng���g ~ ¬���|��Tf8fg�t{���¨¯»wy�;r3��g(xqg��{r�p ! � �§t{bqg	zq�vwy¬epsg�f3r}t{ln���Iru|vg(|
�(w��v�vg�|vz]wyx ~ t{w [*].^P_�� ' ) � ! � µ�acbqg�zq��wy¬qpng(f ln|«t{bqg�x g�Toeln�ur�png(x�tt{wA/�x ~�$ A�C�|�oq��b³tvb�rut[*].^P_j� l�] n�^>�2! � ) ' ) � 
 3 ºcl©t��(w�xq|vln|�tv|�t{bqg��vg�¯»wy�vgQlnx7��wyxq|vl ~ g��vlnxq��frut{��l©��lm]Mn�^>� ! � )�% � º"¦�bqln��b
~ g�t{g(��f8lsx�ruxFt;ln|�l � ��5 !�� �!� � )�,  N�8543 
 �� , �� ; � µ

�	��� ��� �������/������������� �
¥ x�wy� ~ g(��tvw ~ g�tvg(��flnxqg�tvbqg�|�g�t«w�¯�z]wy|�|vln¬qpsg'|�ls��xq|�¯»wy�r� �(�4)ÂºO¦1g�¦�lnpnp1�vg�¦��vl©t{g�tvbqg�|��m|�t{g�f ��uv)�lsx�t{w
r�xqw�tvbqg(�)¯»wy��f�µ
	;|�lsxe�¨t{beg8¯Àru��t)t{b�r}t 0 � 
 � � º-¦1g¦�lspnp ~ g�tvg(��flnxqg8t{bqg ~ l©±²g��vg�xFt	�Iru|vg(|�¯»wy��¦�bqln��b
t{bqln|�lsxq��psoe|vlnwyx¨ln|�|�tv�vln��tIµ
5SÄ � � ¡ � � � � � �$)���� ���#� �
�����#� �
�H, ~����
��	!� 	
����)�+E)�	 ��, ��uv) (!��� ���"� �$� � �
	 	 ���

�� d � � ��+�(�#"�� � )6K �(� d � � )
� � ��uv) ����) ,6������	 ������� ) �
��	 ���!� (�	�������)�� 	
����� , ��	 � �6� r�(�#"*� � ) ����) 	
����)#��,6� ��� � ����� %H���0��� )��>%'��) ��) 	
���	 � (����#����� , ��	 � �6� !��V�(� � ) ��� ��uv)\� � � ,6��� �������� ��uv) �$) ����� %H���0���
��+ � � � ,6������	�������� )r� 	 ��� ����� %H���0���
	���� ,�) ��� +�(�#"����L) ��� � ��� ���H�*� )��>%'��)A�
� 	
������� � ��� ����	  &!�#��(���\) � � ��� )��>%'��) ���A	
����)�� ���$��,6����	 )
(���� ����)0~����>���
� % 	�� 	
����)��5����	
����)#��,6� ���$��,6����	
)"�
� !�� �!� � ) � ��	
����)��5���$��,6����	
)2��� �"����� ����� � �

�   È.È	� ¤ acbqln|�ls|�r�x�r�zqzepsln�Irutvlsw�x¨w�¯�t{beg���g(xqg��{r�pnlsª�g ~ /��v|�t;w�� ~ g���aYrI�Tpswy�c¯»wy��f�oqpsr B � D �
� �(�J3*) ���V�(� � ) 3 5�� 3� !h� �����J3 3 � evd �V)0� � )����#, �(�J3 d � � )

|vw8t{b�r}t
r�(�#"*� � )
� � 3� !h�V����� 3 � e�d �V)0� � )����

¦�bqg(��g"t{bqgc�yr��(wy¬el°r�x�f3r}t{�vl¼�/!��3ln|Kw�¯�/e�mg ~ |�ls�yx«w�x+�5µKacbqg"��g(|�oqpntv|K¯»wypnpsw�¦+gIru|vlnpn�	¯»�vwyf t{beg"�(wyx���g��mlnt �
w�¯V�5µ
· g)¦�lspnp$oq|vg�t{bqg�|{r�f8g�xqw�t{rut{lnwyxq|�¯»wy��+�!�#"*� � )ctvb�r�x�¯»wy��!�� �(� � )�º � � � �1¦1g�¦�lspnp ~ g(xqwut{g % � �(�4) �+�!�#"*� � ) lm]Mn�^4� 
 � )�ºqr�x ~ ' � )+* tvbqg ½ /e�mg ~ ¾c|�ls��x¨w�¯Olntv|�g(png(f8g(x�t{| ' � )+* �(�4)Âµ
· g /q�v|�tO�(wyxe|vl ~ g(��t{bqg§|vlnfzepsg"�(r�|vg§¦�bqg(��g1t{bqg ~ lsr��ywyx�rupTg�psg�f8g(x�t{|�w�¯et{bqg"�yr��(wy¬el°r�x	frut{��l©��r���g1xqwyx

ª(g��vw ½ r�x ~ tvbqg(��g�¯»wy��g�frutv�vl¼��+�!�#"*� � )"r�x ~ !�� �!� � )"r���g�wu¯Ytvbqg)|{r�f8g)|vln�yx ½ ( � ��psg�ffr��¾v¾Âºqt{bqg��vg�¯»wy�vg
t{bqg)|�lsf8zqpng�¯»�vr�f8g�¦§wy�!3'wu¯Opng(f8fr��)ln|�|{rutvls|C/�g ~ �
5SÄ � � ¡�� 6 ����)�� � ���5�Y����� %H���0���
��+ � � � ,6������	 ������� ) �$����~ )�+�)�	���,�� u� � ������� � � �$) ��� ���#� �
�����#� �
�H,~����
��	 ��� ��	
���7� ���
�$� � �
� % 	 � � (����>���
	 ������) �����.� �
�  &! # �
ø$ø é�Ieå�å�åÂÕ



� � ����� ��� �0�������
	 � ��� �� �������

: ��� 8 "*' � ) ; ) � , � ) ;
) �� C

< ��� 8 "*' � ) ; ) � ' � ) ; ) 143	 �����"� � ������ � � � 0 � �
�   È.È	� ¤�¥ t�ln|5|�tv�{r�ln�yb�tv¯»w���¦1r�� ~ t{bqrut�� � 
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 � � ºLrux ~ ¬´g��Ir�oq|�g�tvbqg , � g(Fo�r�p-t{begR' � ¦§g)b�rI�yg � � � 0 � µ

��Ä � ¡q �� { ¤"¥ ¯ , � ) ; ) � C8r�x ~ ' � ) ; ) �� Ceºqxqw«��wyxq��psoq|�lsw�x¨�(r�x�¬´g ~ �{rI¦�x¨lnx�t{beg��yg(xqg��{r�p²�Ir�|�g�wyx't{bqg
z´w�|v|vln¬qpng�|�ls�yxe|�w�¯"tvbqg 8 G.- �(w�fz]wyxqg�x�t ' ) r�x ~ wyxqgb�r�|	tvw¨��wyxq|�l ~ g��	tvbqg�rux�r�p©�Ttvls�(r�pÁ¯»wy�vf	oqp°r}t{lnwyx¸w�¯
t{bqg)f8w ~ g(pÀµ§�1wyxq|vl ~ g���¯»wy�cgÂ�er�f8zqpsg)t{beg)¯»w�pspnw�¦�lsxq� ~ l©±²g��vg�xFtvl°rup-|��T|�tvg(f ~ g:/qxqg ~ wyx�S � �� ��J3 � � � d � � 3�� � � �J3 d � �� ½ � � ¾
8�wy�"t{bqg)g�Toelspnls¬e�vlnoqf�z´w�lsx�t����@� G � C�"�C )Âºet{beg��yru�(wy¬qlsr�x�frut{��l©��bqr�|ct{bqg�¯»wypnpsw�¦�lnxq�8|vln�yxq| �� C 3

3 C�� ½ �y�¢¾

|vw8t{b�r}tc¯»wy���QlnxtS 1 � º 0 � � � 
 3 �Fµ �;g���g(��t{bqg�psg�|v|�tvbqg)f3r}t{�vl¼��r�(�#"*� � )1b�ru|�tvbqg�¯»wypnpsw�¦�lnxq�3|�ls��xq| �� d 3
3 d � ½ �¢�y¾

r�x ~ lnt�ln|��(pngIr��c¯»�vw�f ½ � � ¾§t{b�r}t � � � � � µ
· g�¦�lspnp-xqw�¦ ��wyxq|�l ~ g���tvbqg)w�t{beg(�c�Iru|vg��(wy���vg(|�z´w�x ~ lnxq�tvw«t{b�rut�tv�vgIr}t{g ~ lnx �-g�ffr3�mµ
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 ��Nqµ 8��vw�f �-g(f8fr �mºÁ¦§g 3Fxqw�¦ tvb�rut 0 � �(w��v�vg�|vz]wyx ~ |8t{w&��N
g��m�(g�zet�wyxqgjw��;t ¦§w'g(png(f8g(x�t{|�µ	acbeg«Toeg(|�tvlsw�x ln|�tvw 3Txew¢¦ l©¯�t{bqg�|vg«g(png(f8g�xFtv|)�Ir�x�xqg��yg���t{beg(png(|v|�¬]gjlsx
� � µ5a�w�r�xq|�¦§g(�;t{bqln|�Foqg(|�t{lnwyx.º²tvbqgj|{rufg��vgIru|vwyxqlnxq�'�(r�x�¬´g�f3r ~ g«r�|�¯»wy��zq��wmwu¯Áw�¯Ápsg�f8f3r ½ �y¾�º´¬qoet
¦�lntvb ' ) � ' � ) ; ) �(�4) $
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) 143 �!�4) $ 143�µ�acbqls|c��gIr�|�wyxqlnxq�j¦�lnpsp.��ln��g��vln|vg5t{wjrj�(wyxq|�t{�vr�lsx�t�wyx�tvbqg5|�ls�yx�w�¯

t{bqg ~ g�t{g��vf8lsxqr�x�t�w�¯ +�!�#"*� � )�µ
¥ ¯$tvbqg ~ g�tvg(��flnx�r�x�t;�Ir�x���b�ruxq�yg�l©t{|c|vln�yx�wyx  "!$#��!� � )�ºetvbqg(x�wyx�g(r���b¨wu¯�tvbqg�z�r���t�w�¯  &!�#��!� � )§t{bqg

~ g�tvg(��flnx�r�x�t;b�r�|�r /e�mg ~ |vln�yx¶rux ~ tvbqg(��g�¯»wy��g ! � wy� d ! � ls|�z]wy|v|�ls¬qpng�µ
��Ä � ¡q �� ? �-g�t�oq|��vg�fr��!3�tvb�rut;ln¯Yt{bqg��vg�gÂ�mls|�t{|5ruxqw�t{beg(��g(Foqlnpsln¬q�vlnoqf z]wylsx�t�����Q  &!�#��(� � )Âºqt{bqg�x+�!��� "�� � )\�(��� d � � )
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� !�# !�) �(� � ) ���	��4 "!$#z�(� � )�� (�!�)E�W�<�pQ& &!�#��(� � )��%lm]Mn�^ � 
+* )*� �!�4)�A�C�� ½ �¢�y¾
��w�t{g�t{b�r}t1|�wyf8g � !$# !�) �(���L)Sr��vg;g(f8zet �yµ�acbeg5xqwyx�g�f8zet ����g(fr�lnxqlnxq�k� !$# !�) �(���L)Á�vg(ze�vg(|�g(x�t{|"tvbqg(��g�®

¯»wy�vg'tvbqg�Toqr�psl©t�r}t{l©�yg�|vl©t{o�rutvlsw�xq|r�pspnw�¦1g ~ ¬���t{beg�f8w ~ g(p�rux ~ ¦�lnpnpc¬´g��Irupspng ~ t{bqg�z]wy|v|�ls¬qpng��vg��ylsw�xq|(µ
��g�fr��!3'rups|�wtvb�rutct{beg�� ~ wTg(|�xqw�t�lnx�t{g��v|vg���t�t{bqg)xFoqpnps��pslnxqg�|%0�/Yr�x ~ t{bqg)b��Tz´g��vzqpsr�xqg /O/0�(� � )Âµ
· g)�Ir�x�xqw�¦ ��wyxq|�l ~ g��ct{bqg�¯»wypnpsw�¦�lnxq�z�r���tvlntvlsw�x�wu¯Ot{beg�|�t�r}t{g)|vz�ru�(gj���

��� � ������ 3 ;������ ; � ��� ; *���� # � !�# !�) �(� � ) ���� /o�(� � ) � 0 ½ � F ¾

� � ��� ����#.�$�O��!§�$��6 2����	#-��#$2���!1�

¥ x¶t{bels|;��b�r�zetvg(�(º´¦1g�¦�lspnpO��g(f8w��yg�¯»��wyf � |vwyf8gjfr�xeln¯»wyp ~ |�¯»wy��¦�bels��bQtv�{r}��g���t{w��vlng(|�frI�¨b�rI�ygjoqx ~ g�®
|vln�{r�¬epsg'¬]g(b�rI�Tlnwy�v| ½ ¦�lntvb��vg(|�z´g���t«tvw�wyoq����w�r�pn|�¾ �8¦§g�¦�lspnp1|�bqw�¦%tvb�rut�tvbqln|«|vg�tjw�¯ct{�vr}��g(��t{wy��lsg�|«ls|«w�¯
f8gIr�|�oq�vg�ª(g��vwqº�oqx ~ g(��|vw�fg)t{g���bqxqln�Ir�p�r�|�|voqf8zetvlsw�xq|(µSacbqg"/�x�r�p.zeb�r�|vg�|vzqr��(g�¦�lnpsp$¬]g�x�r�f8g ~���5µ
¥ x)¯Àr���tIº¢¦1gÁ¦"ruxFt$tvw;��g(f8w��yg"rc|�g�tYw�¯etv�{r}��g���t{w��vlng(|�ls|�|voqg ~ ¯»�vw�f |vwyf8gE� � d �P)ä® ~ lnf8g(xq|�lswyxqr�p�fr�xql©¯»wyp ~� ºet �Tzqln�Ir�pnp©�3tvbqg5lnxFtvg(��|vg(��t{lnwyx�¬´g�t ¦1g�g(x't ¦§w«ls|�wm��pslnxqg(|�µ ¥ t"ln|1�(pngIru�1t{b�r}tIºTlsx /�xelntvg;t{lnf8g�ºq|�oq��b�r�|�g�tcw�¯

t{�vr}��g(��t{wy��lsg�|;ln|r�(� die ) ® ~ lnfg�xq|vlnwyx�rupAº�¬qomt;tvbqg)pslnf8lnt�|vg�t ½ lsx�z]wy|vl©t{l©�yg)t{lnf8g�¾"�Ir�x�¬]g�º�lnx¨|�wyf8g ½ �{rutvbqg(�lsx�tv�vln�Irutvg�¾;�(r�|vguº.w�¯ÁxqwyxT® g(f8zet �¨lnxFtvg(��lswy��µ5acbqln|5�Iru|vgjln|5oqx ~ g(|vln�{ru¬qpsguº.¬]g(�Iruoq|vg«l©¯�¦1g��vg(f8w��yg	t{bqln|5|vg�tIº
lnt��Ir�x¶¬´g�t{b�rut�¦§gj�vg�fw���gjt{bqg�t{�{r¢��g(��tvwy�vlng(|;t{b�rut�r���g�g��mz]g(��lsf8g(x�t{r�psp©�Qw�¬q|vg����yg ~ µ�· g	¦�lnpsp�t{bqg��vg�¯»wy�vg
|voqzez´wy|�g�tvb�rutctvbqg ~ ln±´g(��g(x�t{lsr�p$|��T|�t{g(f ln|�|voq��b�t{b�rutctvbqg)pslnf8lnt�|�g�t�w�¯Or�x��'fr�xql©¯»wyp ~ � w�¯ ~ lnf8g(xq|�lsw�x� � d ��)Áln|Áw�¯²f8g(r�|voq��g;ª�g(��w ½ �Á��wyz]g(��t �«�§¾Âµ�acbqg(��g�ru�vg�fr�x��«�Ir�|�g(|Á¦�bqg(��g;|�oq��b�r)zq��wyz´g���t �«ln|��yg��vl>/�g ~ ºr�x ~ fr�x���¦"rI�T|;tvw8��bqg(��3�l©tIµ �-g�t�oq|�pnls|�t;|�wyf8g)|vo�=�(lng(x�t��(wyx ~ lntvlswyxe| �

, l©¯]tvbqgc|��T|�t{g(f r ~ f8lntv|Ár �.��r�zqoexqw��j¯»oqxq��t{lnwyx«¯»wy�Ytvbqgcg(Foqlnpsln¬q��lsoqf �! Iºyt{bqg�xl©t�ln|��ypnwy¬�r�pnpn�	|�t{r�¬qpng�µ
acbqg�pslnf8lnt�|�g�t�w�¯Or�x��'fr�xql©¯»wyp ~ ln|��! �l©t{|vg�pn¯óµ

, l©¯�tvbqg5|��m|�t{g�f r ~ f8l©t{|�r	¯»oexq��tvlswyx / �(�4) ~ g(�(��gIr�|�lsxe�3rupswyxe�jt{bqg�tv�{r}��g���tvwy�vlng(|�ºet{bqg�x�t{bqg���ru|{r�pnpsg � |
t{beg(wy��g(f ½&B � DC¾��yl©�yg(|�oe|�t{b�r}t�t{begjpslnf8lnt�|vg�t{|�w�¯Sr�x��¨¬´w�oqx ~ g ~ t{�{r¢��g(��tvwy�vlng(|5r��vg	�(wyx�t�rulsxqg ~ lsx�t{w
t{beg1|vg�t��<� � �/ �(�4)
� C��Fµ ¥ ¯qt{bels|Y|vg�tKln¯�wu¯�f8gIr�|�oq�vg"ª�g(��w ½ l©¯�l©tKln|O�(w�xFt{r�lnxqg ~ lnx«r�x�� � doe ) ®äf3ruxqln¯»w�p ~¯»wy�cgÂ�qrufzepsgI¾�º�t{bqg�x�tvbqg)zq�vw�z´g���t �'ln|���g(��l /�g ~ µ

, l©¯1t{beg(�vgg��mln|�tv|jr�x r�zqzqpnln�Irutvlswyx#" ? S N dBA S * º�¦�l©t{b � g �³w�¯"��p°r�|�|-q 3 º��vg��yoqpsr���rut�g��yg����
z]wylsx�t(º�|voq��b�t{b�rut

�
"#�(�4)
�%$ �&"#�!�4)*)

r�pnwyxq��tvbqg�tv�{r}��g���t{w��vlng(|cw�¯-tvbqg5|��T|�t{g(f u�ºqr�x ~ l©¯$t{bqg�pslnf8lntc|�g�tv|cw�¯-t{bqg�xqg�¦ ~ l©±²g��vg�xFtvl°rup.|��T|�tvg(f
lnxtS * ��u�3*) � �"h�%$ �'">)
�yg��vl©¯C�¨tvbqg�ze�vwyz]g(��t �¶��º]tvbqg(x¨t{bqg�|��T|�tvg(f u �yg(��l /qg(|�tvbqg�zq��wyz]g(��t �¨� ½ lnx ~ g�g ~ º´¬´g��Ir�oe|vgjw�¯Ot{bqg
�vg��yoqpsr��vl©t �3w�¯(".ºmt{beg�zq��g(lnf3ru�yg5w�¯�r�|�g�tcwu¯$fg(r�|voe�vg5ª�g(�vw«ln|1wu¯$fg(r�|voe�vg�ª(g��vwF¾Âµ78�wy�§gÂ�er�f8zqpsguºql©¯

ø$ø é�Ieå�å�åÂÕ



�¢� ����� ��� �0�������
	 � ��� �� �������

¦§g 3Fxqw�¦7tvb�rutÁt{bqg�pnlsf8l©t§|�g�tv|§w�¯�u 3 r���g�r"/�xelntvg;xFoqf	¬´g��§w�¯²z´w�lsx�t{| ½ lntSln|Stvbqg��Ir�|�g;lnx ~ lnf8g(xq|�lsw�x
wyxqgI¾�ºqtvbqg(x�t{bqg)zq��wyz]g(��t ��|�t�rux ~ |�¯»wy��u 3 º�r�x ~ t{beg(�vg�¯»wy�vg�¯»wy��u�µ
8�wy��g��er�f8zqpng�º´¯»w��;¬qlnwypnwy�yln�Ir�pÀº]g(�(w�pswy��ls�(r�p$wy����bqg�f8ls�(r�pOf8w ~ g(pn|(º]lnt�ls|;w�¯Ct{g�x¨tvbqg��(r�|vg�t{b�rut;|vw�fg
fr�|v|c¬qr�p°ruxq�(g�wy�1f3ru|v|��(wyxe|vg(���urut{lnwyx��vg�p°rutvlsw�x'bqwyp ~ |(ºq��ln�Tlnxq�8gIr�|�lsp©��rj|v�(r�psr�� ~ l©±²g��vg�xFtvl°rup-g(Fo�r}®
t{lnwyx.¿qtvbqg)zq�vw�z´g���t �'ln|ct{bqg��vg�¯»w��vg��yg��vl>/�g ~ µ

�;w�¦�¦§g¨gÂ�qruflnxqgQg(r���b |�g�t�w�¯5lnxql©t{lsr�p��(wyx ~ lntvlswyxe|�w�¯;t{bqg�t{�vr}��g(��t{wy��lsg�|3¦§g¨¦1r�x�t3tvw¸�vg�f8w¢��g�µ ¥ t3ls|
�vwyoe�ybqp©�¨tvbqg�|�g�t�w�¯�tvbqgjlnx�t{g(��|vg���t{lnwyx[¬]g�t ¦§g(g(x�tvbqg /m/��!�! );r�x ~ 0 ��º²¬]g(�(r�oq|�gjt{bqg��vgjln|;t ¦§w'|vln�yxq|�tvb�rut
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��CeºTr�x ~ t{beg�|{rufg;�vg(r�|vwyxelsxq�
r�|3r�¬´w���gQr�zqzepslng(|�µ ¥ ¯�� � U d e º1tvbqg(x³t{bqg�lsx�tvg(�v|�g(��t{lnwyx��<�YQ � ">�</ � 3\�(�O/ � 3*)6"*� � / )
� C����Irux ¬]g¨w�¯
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� �J3\� evd � � )�� � � � � �!�J3 die )
t{bqg�x�tvbqg)g(Foqlnpsln¬q��lsoqf b��Tz´g��vzqpsr�xqgR� � � e ls|�lsxe�(pno ~ g ~ lsx'tvbqg)xToepspn�(pnlsxeg ��J3 ��Ceµ

��w�¦ ¦1g�r��vg	r�¬qpng)t{w ~ g:/�xqg�t{bqg�wyz]g(xQ|�g�t ���ºL¦�bels��bQln| � flnxFoq|�tvbqg(|�g�|vg�t{|;w�¯Kf8gIru|voq��gjª(g��vw ½ lsx
/�xql©t{g5xFoqf	¬´g���¾§¯»��wyf�t{bqg�t{bq��g(g�r�¬]w��yg5ze�vwyz]g(��t{lng(|(¿elsx�tvbqg5psr�|�t1z�r���t{ln�(oqpsr��1�(r�|vg��cºF¦1g ~ wjxqw�t1�vg�fw���g
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t{bqg)��wy�v��g(|vz]wyx ~ lsxq�3|vg�tIµ 8L��wyf xew¢¦ wyx.º�g��yg(���Ft{bqlnxq��¦�lnpsp.t{r�3�g�zqpsr��(g)lnx�tvbqln|���g(|�t{�vln��tvg ~ |�z�r���g ���µ 8�wy�
rz]wy|�|vln¬qpsg)��g(�ylnwyxt� !$# !�)y�!� � ) ½ |�g(g)|vg���t{lnwyx¶��¾�ºe¦§g ~ g:/�xeg�tvbqg)xqwyxm®äg(f8zet �'|�g�t{| �

�� ! # ! ) �(� � ) ���	���� ! # ! ) �(� � )�� ��
r�x ~ tvbqg�xeg(ln�ybF¬´wy��|"lnx �� �Ot ¦§wj�vg��ylsw�xq|1w�¯²t{bqg;zqb�r�|�g5|vz�ru�(g�r���g;xeg(ln�ybF¬´wy��|"l©¯.t{bqg�� ~ ln±´g(�§wyxqp©�3¬��3wyxqg
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 1 ���	�� �<�YQY�����k� � �(�4)*)�AiCa�

��� � ~ g(xew�t{g�|�tvbqg �$lng ~ g(��ln�urutvln��g	wu¯ � r�psw�xq�«t{bqg��yg���tvwy� /�g(p ~ � ?���� � ���D�z/��������� µ
�   È.È	� ¤ ¥ ¯�¦1g�|vg�t�$�� � �!�4)�ºO$¶|vrut{ln|&/qg(|�t{bqg�/���|�t�wy� ~ g(��|v�(r�p°ru� ~ ln±´g(��g(x�t{lsr�p-g(Fo�r}t{lnwyx��

�$����E� $4)
acbqg�ª(g(��wy|Áw�¯��|vg(zqr��{rutvg(|�t{beg�|�z�r���g;lnx�t{w�lsx��ur��vlsr�x�tS�vg��ylsw�xq|�¦�bqg(��g���ln|Sr�p©¦"rI�T|§z]wy|�lntvln��g;wy��xeg(��rutvln��g�µ
� È   È # #À¡q  Å { � �"	 ����� �5� �'�$)�	
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� � ����)0~%�� ! # � ! ) � �(���L)�Q 
 1  �
��Ä � ¡q ��-�
, �1g��Ir�oq|�g�$��yg(��l /qg(|Kr�|v�(r�psr�� ~ ln±´g(��g(x�t{lsr�pFg(Fo�rutvlsw�x.ºutvbqgÁxqwyxm®äg(f8zet �)pnlsf8l©tO|�g�t{|Yr���gÁtvbqgSg(Foqlnpsln¬q�vlsre¿
zq��wyz´g���t ���³t{bFoq|�bqwyp ~ |(µ

, 8�wy�c¬qlnwy�vg(r���tvwy�v|�ºO$¶ln|�pslnx�3�g ~ tvwfr�|�|;¬qr�p°ruxq�(guºLr�x ~ � ln|�pnlnxqgIr�� ½CB � Dì¾�µ

� � � ! ���� � ������� ��
 ��� � � ���#" ����
acbqg§¯»w�pspnw�¦�lsxq��t{bqg�wy�vg�f ~ g(|��(�vln¬]g(|Otvbqg§¬]g(bqr��Tlnwy�Owu¯et{beg§t{�vr}��g(��t{wy��lsg�|Ywu¯Lr ~ ln±´g(��g(x�t{lsr�pT|��T|�tvg(f ½ uc¾.¦�lntvb
f8wyxqw�tvwyxqwyoq|Ylsx�tvg(�{ru��t{lnwyxq|�º�pswTwyz	|�t{��oq��tvoq�vg ~ r�x ~j~ l°r���wyx�r�pnpn��®äfw�xqw�t{w�xqwyoq| �$tvbqg ~ wyfr�lsxr�5ºy�vg�|�t{��ls��t{g ~
t{w �� ½ ��¯óµ�|�g(��tvlsw�x'hF¾Sln|1z�ru��t{l©t{lnwyxqg ~ ¦�lntvb�t{beg�z]wy|v|�ls¬qpng��vg��ylnwyxq| �� ! # � ! ) � �(� � ) ½ |vg���tvlswyx��y¾�¿Ft{bqg5z]wy|�|vln¬qpsgt{�vr�xq|vl©t{lnwyx��voqpng(| ½ ��¯óµ�|vg���t{lnwyxQ�y¾1¬´g�t ¦1g�g(x¶tvbqg(|�g)�vg(��lswyxe|;ru�vg)�yl©�yg(x¨¬��'acbqg(w��vg(fË��µ
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�   È.È	� ¤Á¥ x ~ g�g ~ ºTln¯²r�t{�{r¢��g(��tvwy���j�vg(fr�lnxq|Álnx�r�z]wy|v|�ls¬qpng �� ! # ! ) �(� � ) ½ |�g(��t{lnwyx���¾Âºyt{bqg�xtvbqg �� ) r��vg�w�¯
/e�mg ~ |vln�yxq|�º�t{beg(�vg�¯»wy�vg§t{bqg�� ) r��vg1fw�xqw�t{w�xqwyoq|�µ ¥ ¯�t{beg���r��vg§¬´wyoex ~ g ~ ºyt{bqg���b�rI��g"t{w5��wyx��yg(���yg"t{w�¦1r�� ~
r�x¶g�Foqlspnln¬q�vlnoqf lnx¨tvbqg���psw�|voq��g�w�¯ �� !�# !�)y�!���L)�w���tvw��ywt{w�¦"ru� ~ |�r�xQr����(g�|v|vln¬qpngjxqg�ls�ybF¬]wy� ½ |vg���t{lnwyx[��¾�µ
?¨wy��g(w��yg��(ºYtvbqln|�xeg(ln�ybF¬´wy��f	oq|�t	¬]g3r'|�t{�vln��t�xqg�ls��bT¬]wy��º�¬]g(�(r�oq|�g¦§g8b�rI�yg�vg(f8w��yg ~ tvbqg«t{�{r¢��g(��tvwy�vlng(|
�ywylnxq�«t{wxqwyxm®ä|�tv�vln��t�xqg�ls�ybF¬]wy�v| ½ |�g(��t{lnwyx¨h�¾�µ

��Ä � ¡q �� � ? ��w�t{gjtvb�rut)t{bqgjtv�{r}��g���tvwy�vlng(|��Ir�xexqw�t�¬´g��(wyf8g8oqxF¬]wyoqx ~ g ~ lnx¸r ~ w�f3rulsx �� ! # ! ) �(� � )
¦�bqg(��g�¯»wy�	r�psp�Uvº 
 �/ � d 
 */ ºK¬]g(�(r�oq|�g�t{b�rut�¦§wyoqp ~ fg(r�x t{bqrut�tvbqg�|�t�rutvg��ur��vlsr�¬qpng(|«ru�vg ~ g(�(��gIr�|�lsxe�r�¬]w¢��g"t{bqg�ls��g�Foqlspnln¬q�vlnoqf�ºFwy�Klnxq�(��gIr�|�lsxq��oqx ~ g(�Kt{beg(ln�Kg(Foqlnpsln¬q��lsoqf�µ ¥ ¯]t{bqg1|�t�r}t{g"�ur��vlsr�¬qpng(|Áru�vg"z]wy|vl©t{l©�yg
½ r�|cwu¯Ct{g(x'lnx�¬qlnwypsw��yls�(r�p.f8w ~ g(pnlsxe�F¾�º�rjxeg(�(g�|v|vr�������wyx ~ l©t{lnwyx'¯»wy�"oqxF¬]wyoqx ~ g ~ xqg�|v|�lsx �� !�# !�) �!���L)§ls|"tvb�rut
t{bqg��vg�g��mln|�t{|�U�¯»wy�"¦�bqln��b 
 �/ � 
 */ � e µ

��Ä � ¡q �� � ? acbqg�g(Foqlnpsln¬q�vlnoqf � � �Irux³¬]g'�vg(r���bqg ~ ¯»�vw�f r ~ wyfr�lnx �� !$# !�) �(� � )�l©¯5rux ~ wyxqp©� l©¯
 * ) � d 
 �) ¯»wy�1rupsp 8 µ ¥ ¯-t{bels|§�(wyx ~ lntvlswyx'ln|1xew�t1¯»oqp>/�pnpsg ~ ¯»wy�§r 8 ºmtvbqg(x3��ru�vlsr�¬qpng@� ) ln| ~ g��(��gIr�|�lsxq�«oex ~ g(�lntv|�g(Foqlnpsln¬q�vlnoqf � � ) wy��lnxq�(��gIr�|�lsxq�3r�¬]w��yg�lntv|�g�Foqlspnln¬q�vlnoqf�ºLlnt��Irux�tvbqg(��g�¯»wy��g)xqw�t��(wyx���g(�v��g�µ
��Ä � ¡q �� �#? 4 pnwT�Ir�p]pslnxqg(r��"|�tvo ~ ���Ir�x'rups|�w«�yln��g5lnxFtvg(��g(|�tvlsxe�lnxe¯»wy��frut{lnwyxq|§wyx�t{bqg;z´w�|v|vln¬qlnpsl©t �'w�¯

�(wyx���g(�v��g(xq��g�lnx¶r«�yl©�yg�x¶�vg��ylnwyx ½CB �:DC¾Âµ

� � � � �������� � ���/� ����� ��� � � ���	�  ���
·¸g3¦�lspnp1��g(zq��g(|vg�x�t8gIr���b+z]wy|v|�ls¬qpng���g(�ylnwyx �� !�# !�) �(� � ))¬�� r¨t ¦§w��(w�psoqf8xq|«frutv�vl¼� wu¯�|vln�yxq|(ºKtvbqg6/���|�t
�(wypnoqf8x |�t�rux ~ |5¯»wy� 
 � º-r�x ~ tvbqgj|�g(�(w�x ~ ¯»w�� 
 * µ@8�wy�5g��er�f8zqpng�º-tvbqg«�vg��ylsw�x �<�TQ ��� �J3 A�� � 3 "m� � g� � � "O� � A � � � " ��J3 g C�" �� � g C�" �� � A�C��	ln|���g(zq��g(|�g(x�t{g ~ ¬��'t{bqg)frut{��l©� �

�� 3 dd d3 3 ����
4 z]wy|�|vln¬qpsgctv�{r�xq|�lntvlsw�x3¬]g�t ¦§g(g�x3t ¦§w	��g(�ylnwyxq|�ln|Á�vg(ze�vg(|�g(x�t{g ~ ¬��8r�x8wy��lsg�x�t{g ~ r����vw�¦7¬]g�t ¦§g(g�x3t{beg(|vg

�vg��ylsw�xq|(º�t{bqgQr��v��w¢¦�|�ru�vgQwy��lsg�x�t{g ~ ¬�� t{bqgQ��wyxq��psoq|�lsw�xq|�w�¯�t{bqg�wy�vg�f ½ �¢¾�µ 4 png�t�t{g���wyx7t{beg�r��v��w�¦
¦�lspnp�lsx ~ ls�(rut{g¨ln¯5tvbqg���ru�vlsr�¬qpng � ) r ~ f8l©t{|�r[f8lsxelsf	oqf ½ ' ) ¾Âº"r fr}�mlnf�oqf ½ � ) ¾Âº"ln¯5lnt3�(��wy|v|�g(|�l©t{|
g(Foqlnpsln¬q��lsoqf � � ) t{w�zm® ~ w�¦�x ½ ' ) ¾Kwy��¬´wutvt{w�f«®äoqz ½�� ) ¾ÂµKacbqg�|vg�tSw�¯²r�pnp �� !$# !�) �(� � )Kz�r���t{l©t{lnwyxqlnxq� �� �vg�p°r}t{g ~
¬���t{bqg�r����vw�¦�|��vg���g(��t{lnxq�tvbqg�t{�vr�xq|vl©t{lnwyx��voepsg�|�wu¯Ytvbqg(wy��g(f ½ �¢¾1ln|��(r�pnpsg ~ tvbqg�¬�r�|�ls�)f8l©�mg ~ t{�vr�xq|�lntvlswyx
�y�{ruzqb.µ�acbeg«xqw ~ g(|5¦�bqg��vg8lnt5ls|)z]wy|v|�ls¬qpngjt{w'��wyx��yg��v�yg8t{w'g�Toelspnls¬e�vlnoqf ½ ��¯1��g(fr��&3Q��¾�¦�lnpnp�¬´gj�(r�pnpsg ~
g(Foqlnpsln¬q��lsoqf xqw ~ g�|(µ

 oq�'fr�lnx t{bqg�wy�vg�f b�r�|�xqw�¦Ër�Zó�y�vr�zqbqln�Irup��yg��v|vlnwyx�` ½ ��¯óµ�t{beg ~ g�t�rulspng ~ g��er�f8zqpng ¬]g(pnw�¦ r�x ~
/��yoq��g(|���r�x ~ hF¾Âµ 8�wy�ct{bqg	|{r�3ug�w�¯O|vlnfzepsln�(l©t �yº]¦1g�¦�lspnpY��g(|�t{�vln��t;wyoq��|vg�pn��g(|5t{w8t{beg	�(r�|vg�¦�bqg(��gjr�pnp-t{bqg
t{�vr}��g(��t{wy��lsg�|�r���g�¬´w�oqx ~ g ~ µS· g)wy¬et{r�lsx'tvbqg(x ½ ��¯ /��yoe�vg(|��8r�x ~ hF¾ �
� � ÄFÈ   Ä � �%$'&  }¡ � ��;A£y¡�# �]Ä  u�\; È>= È	� ��� Ä � # È ��¡ #)(�	$¡ # ;»�I¡e�z; �´Ä ��� ÄFÈ   Ä � * � � �!� (�� ����� ���#� �
�
�����#� �
�H, ���\� ��� 	
����	��!������(�	 ��� ����) � ���
�$� � ���A��� � � � ��� 	 ��� %'�!�6~�� 	���%H�5	 � � �����6���A� (�(���)�)����#�$� ���\� � �-� �
�!� (�� ���#�H�
�����#� �
� , ���\� ���;	
��� 	 �&������(�	 ��������)"���
	
����� )�	���+ �
� 	
��� ���\� � ���>� (����������%H� 	�� ���#� �
�����#� �
�H, ��� %H�
	�� � ����� ��� � (�(���)�)����#�$�����\� � �
� � � � � � 
7� ���	�  ��� � ���#" ����
kmwyf8g3tvbqg(w��vg(f8| ½ r ~ fl©tvtvlsxe�Qr¨|�lsf8zqpng�lnx�t{g��vzq��g�t�r}t{lnwyx¸lnx tvg(�vf8|	w�¯1tvbqg3���{r�zqb�¾�w�x t{beg3¬]g(b�rI�Tlnwy��w�¯
pswTwyz�|�t{�voe��t{oe�vg ~ |��m|�t{g�f|�¦�l©t{b[f8wyxqw�tvwyxqwyoe|5lsx�tvg(�{ru��t{lnwyxq|�bqr���g8r�pn�vgIr ~ �¶¬]g(g�x[�yln��g(x ½&B �#Dì¾�µ5· g�¦�lnpsp
��oq|�t��yl©�yg8t{beg8¯»w�pspnw�¦�lsxq��png(f8fr ~ g��vl©�yg ~ ¯»�vwyf��(wyxe|vl ~ g(�vrut{lnwyxq|	w�¯1¬]w�tvb ~ g��Tl°r}t{lnwyx ¯»��wyf r��vg�¯»g(�vg�xq�(g
z´w�lsx�t;r�x ~ t{g�x ~ g(xe����w�¯�t{bqg��ur���l°r�¬epsg�|(µ
ø$ø é�Ieå�å�åÂÕ
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� %6��� � �'	 � ��,5� ,
�������� ��� �#�$� � ) � 	
����� � ��� ����,6��)�	 ������ + 	��&������(�	���� ����)�� � ) ���
	 ����� %H����)2	�� � ������) ��� ���#� �
�����#� �
�H, �
� 	
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(��$��)��H� �5��� � ����	 � �
� �7���
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� È   È # #À¡q  Å � � �7	 ����� � �$) ����(�+ (��$� �
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��� 	 �&����)��
	������"%'�!�6~��5��� � )�+�)�	���, u � ����,6��)�	 ���
� 	
��� 	 �&������(�	 ��� ����)
%H� 	�� � ����� ��� ���#� �
�����#� �
�H,<�
�A	 ��� (��$��)�� � �5��� � ���f���
�����%H� �
� � ����6�, �	���	& ������/ 2������ �����(�(6��������	& �	��� *	��&'�c�Y�	��!"�(��#$# �	�
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7����� �
aYw�lnpspnoq|�tv�{rutvg«t{bqg8Fo�r�pnlnt{rut{l©�yg3r�x�rupn�T|vln|(º$¦§g8t{r�3�g3r�|)r�x g��er�f8zqpng3r���p°ru|v|)w�¯§fw ~ g�ps| ~ g(|��(��ls¬qlnxq��t{bqg
¬´g�b�rI�Tlswy��w�¯�zqb��Ft{w�zqp°rux�3�t{wyxqln���(g(pnpn| ½ ¦�bqwy|�g�¬elswyfr�|�|�ls|�� � ¾§���vw�¦�lsxe�w�x¨r«|�oq¬q|�tv�{rutvg �J31lnx�r«�(wyx�t{lnxm®oqwyoq|��vg(r���tvwy�(µ�acbels|�zq�vwT�(g�|v|�ºL¯»w�� ~ lsf8g�xq|vlnwyxqpng(|�|��ur��vlsr�¬qpng(| ½ ¯»w���r8xewyx¨ª�g(��w3xFoetv�vlng(x�t�|�oqzqzqp©�e¾��(r�x�¬´g
~ g(|��(��ls¬]g ~ ¬���tvbqg�¯»wypnpsw�¦�lnxq�3|��T|�t{g�f��

��u
	���r)
��� ��
��J3�� e�d �J3 d�� �(�J3*)0� ��� � � ���
�(� � ) d e )�� ��� � � � �!�J3*) d �
�(� � )0� �

½ � � ¾
acbeg;�ur��vlsr�¬qpng@� � ls|St{bqg;�(g(pnp²Foqwut�r � � � �Kt{beg�Fo�r�x�t{l©t �3w�¯-lnxFtv�{r���g(pnpsoep°r��1xTomt{�vlng(x�t1z´g��1¬qlnwyfr�|v|1oqxql©tIµ

acbqg'¯»oqxq��t{lnwyxq| � rux ~ � �vg(ze�vg(|�g(x�t{|8t{beg�r�¬q|vw��vzetvlswyx+�vrut{g'w�¯�tvbqg'|voq¬e|�t{�vrut{g�r�x ~ tvbqg'�y��w¢¦ctvb+�{rutvg�µ
4�f8wyxq�¨t{bqgf8w ~ g�ps|h��u
	���+)ÂºYtvbqg�����wmw�z¸f8w ~ g(p ½&B � � ºY��Dì¾)ln|�psr����yg(p©� oq|vg ~ lsx t{bqg3¬qlnwypsw��yls�(r�p /�g(p ~ µ
8�wy�"t{bqln|�z�r���t{ln�(oqpsr���f8w ~ g�p.¦1g)b�rI��g �

� �(�J3*)
���m3 �J3
� � 3 �J3 ���
�!� � )
��� � � e�d � �

� � )
¥ x8¯Àr���tIº�t{bqg�|vg�¯»oqxq��tvlsw�xq|1ru�vg�w�¯Ct{g�x3oqx�3Txew¢¦�x�wy�Álspnp©® 3Fxqw�¦�x.ºerux ~ lnxtvbqg�¯»wypspnw�¦�lsxe�	¦§g�¦�lnpsp ~ w	wyxqp©�

Fo�r�pnlnt{rut{l©�yg�b��mz]w�tvbqg(|�g(|(µ

��Å � È ��� Ä �\;A��¤ a�w)�vg(ze�vg(|�g(x�t§�y�vw�¦ct{bw�¯´zqb��Ft{wyzqpsr�x�3�tvwyx.ºF|vwyf8g�b��Tz´w�tvbqg(|�g(|�ºe�(w��v�vw�¬´wy�vrut{g ~ ¬F��t{bqg
g��mz]g(�vlnf8g(x�t{|�ºTr��vgSfr ~ g1lnx�tvbqg1zqb��T|vln�Irup ~ wyfr�lnxj��wyxq|vl ~ g��vg ~ � � �<�YQpS � 1 �*�J3�A�C�"�� � AiC�"*� � A C��Fµ

, $���{ * � acbqg�r�¬q|vw��vzetvlswyx+�vrut{g � ls|8r�xqwyx³xqg���rut{l©�yg�¬]wyoqx ~ g ~ ¯»oqxq��tvlsw�x³wu¯@�J3�µ ¥ t8ln|8|�tv�vln��t{p©�lnxq�(��gIr�|�lsxq��r�x ~ �yg��vl>/�g(| � ��C )
� Ceµ
, $��p� * �acbeg����vw�¦ct{b��{rutvg�� ln|�r«xqwyx�xqg(��r}t{l©�yg)|�tv�vln��t{p©��lnxq�(��gIr�|�lsxq�¯»oqxq��t{lnwyx¨wu¯&� � µ
, $�� � * � 4;x�g(Foqlnpsln¬q�vlnoqf g��mln|�tv|;lnx�tvbqg)wyz]g(x ~ wyfr�lnxt�5µ
acbeg5�(psr�|v|cwu¯Yf8w ~ g(pn|R��u
	���+)S�yg��vl©¯C�Tlsxq�8b��Tz´wut{bqg�|vln| ½ 1	�¢¾ä® ½ 15�y¾ä® ½ 1;��¾�ls|"�(r�pnpsg ~ tvbqg5��p°r�|�|cw�¯���b��F®

t{wyzep°r�x�3Ftvwyxqln�����vw�¦ct{b ?�w ~ g�ps| ½ � �2?¶¾�µ ¥ t"�Irux�gIr�|�lsp©�3¬´g��yg(��l /qg ~ t{b�r}t§tvbqg�����wmwyz3f8w ~ g�p ½CB � � ºq�EDC¾Áls|lsx�t{bels|��(psr�|�|(µ

�»ëYø��»Ð
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�   È � Ä  �� Å 	 � ����� �� �������$����~ )�	 � ��(�	 � � �*� ,6�\� ��� ) � �
	 � ,6������	�������� )"�
��	 ���!� (�	�������)"�
� �R�
�   È.È	� ¤ acbqg	�yr���wy¬qlsr�x�f3r}t{�vl¼��ln|�w�¯Ytvbqg�¯»wypnpsw�¦�lnxq�3|�ls��xq|�wyxp� �

�� dfe dje CC ' � � �!�4) 3 e3 e C dfe ���� ½ ����¾

¦�lntvb ' � � �!�4)
� ,LU'$a� � �� � )
���
�!� � ) die ½ ����¾
�   È � Ä  �� Å ��� ����� �� ������"	 � �6���#�H�
�����#� ��� �

� � � QY� �
� � � ��� � 3 � e )���� � 3 � �

� 3 ��� � 3 � e )*)$��� � � � e�d �
� 3 � � � 3 � e )�)� � 3 � e )

� ��� � � ��)�	 � �#�$� ���#� �
�����#� �
�H,<�
�A	 ��������� �>� ��� + ��� � �
� � � ��C+��� � 3 � e �v� �� �H��� �#����)������ 	 ����� ��� � � �(� �� )0� �� � � �!� � 3 )

�   È.È	� ¤	¥ x ��wyxq��wy� ~ ruxq�(g«¦�l©t{b bF�Tz]w�t{beg(|vln| ½ 1��y¾�º.¦§gbqr���g+���oQ � � � � �-��� � A Ceµ�1��Tz]w�t{bqg�|vg�| ½ 1	�¢¾
r�x ~ ½ 1��y¾�g(xq|�oq�vg�t{beg�oexqlsFoqg�xqg(|�|�w�¯�t{bels|8g(Foqlnpnls¬q��lsoef ¦�belspng't{bqg�r�zqzepsln�Irutvlsw�xq| � � 3 rux ~ �

� 3	� � � 3
r��vg)|�t{�vln��tvpn��lnxq���vgIru|vlnxq�qµ ?¨wy��g(w��yg��(ºLlnt�ln|�|�t{�vr�ln�yb�tv¯»wy��¦"r�� ~ ¯»��wyf r«pnwm�(r�p.|�t{o ~ �'tvb�rutv���§ls|�oqxq|�t�r�¬epsg)l©¯� � � A Ceµ
�   È � Ä  �� Å � � ����� �� �����f����� %H���0���
��+ � � � ,6������	 ������� )��
�A	
���-� ��, ���
� �R�
�   È.È	� ¤³¥ t'�(r�x ¬´gQxew�t{ln�(g ~ tvb�ruth' � � �!�4)Y� ,<U $a� �(� � d � � � )Âºct{bqg��vg�¯»w��vg�lnx gIr���b ~ wyfr�lnx  &!�#��!� � )�º' � � �(�4)
� 
 �� ln| /e�mg ~ µÁ· g�bqr���g�tvbFoq|�[*].^P_�� �� � ) � ,LU $�� �(� � d � � � )
� 
 �� µ· g�r��vg�tvbqg(��g�¯»wy��g�lsx+t{bqg��(r�|vg�w�¯;�Ir�|�g � w�¯�ze�vwyz]g(��t ��h ½ ¦�l©t{b / � �!���L) 
 0 � ¾�ºSlntf8gIr�xe|8tvb�rut|vlnf�oqp©t�ruxqg(wyoe|vp©��¦�beg(xt� � �vg(r���bqg�|5r�x�g��Ttv�vg(f	oqf�º>� � �(��wy|v|�g(|�lntv|�g(Foqlnpsln¬q�vlnoqf � � � µ
�   È � Ä  �� Å�
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�   È.È	� ¤ acbqg[zq�vwTw�¯	w�¯	�Á��wyz]g(��t � �+ln|�|�tv�{r�ln�yb�tv¯»wy��¦"ru� ~ ¯»�vwyf |��T|�tvg(f ½ � � ¾�µ a�w+|vbqw�¦ tvb�rut � ls|
z´w�|vl©t{l©�yg(p©��lsx��ur���l°r�x�t�wyxqg)b�ru|�tvw8�(wyxq|�l ~ g(��t{bqg�/�g�p ~ wyx't{bqg)¬]wyoqx ~ r��vlng(| �

, 8��vwyf ½ 1��¢¾�ºe¯»w��cg��yg������Qw�x�tvbqg�¯Àr��(g �J3
� Cj¦1g�b�rI�yg � ��J3 � e AiCeº
, 8�wy�cg���g(�����Qwyx�t{bqg�¯Àr���g � � � C8tvbqg(��g�bewyp ~ | � �� � � Ceº
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, 8�wy�cg���g(�����Qwyx�t{bqg�¯Àr���g � � � C � �� ��� Ceµ
?¨wy��g(w��yg��(º�t{w«zq��w��yg�t{bqg�¬]wyoqx ~ g ~ xeg(|v|�w�¯$t{beg5t{�{r¢��g(��tvwy�vlng(|�ºq¦1g�/���|�t�oq|�g��Á��wyz]g(��t �'��t{w«|vbew¢¦ t{b�r}t�$
ls|�¬]wyoqx ~ g ~ � � � � �J3�rux ~ t{bqg)zq��w ~ oe��t�� � � � ru�vg)¬´w�oqx ~ g ~ µa�w'|vbew¢¦ t{b�r}t � � ls|�¬]wyoqx ~ g ~ º.¦§g«�(wyxe|vl ~ g(��r��vg(r�p ��p°ru�v�ygjg�xqwyoq��b[tvw'g(xq|�oq�vg«tvb�rut5tvbqg«|�tv�vln��t{p©�lsxe�(�vg(r�|vlnxq�'¯»oqxq��t{lnwyx �
����) �¨¬]g(��wyf8g(|�psr��v��g(�;tvb�r�xQtvbqgjoqzqz]g(��¬´wyoex ~ w�¯ � ½ ��¯óµ"1	�¢¾Âµ ¥ t5¯»wypnpsw�¦�|�tvb�rut
t{bqg�/�g�p ~ wyx�g���g(����b��Tz]g(�vzep°r�xegj� � ����ºq¦�bqg(��g�� � �3�yg(��l /qg(| � �� � g Ceµ
acbeg�ze�vw ~ oq��t�� � � � ls|�¬]wyoqx ~ g ~ º�|�wtvb�rut�� � ln|�r�pn|vw¬´wyoex ~ g ~ µ

�	� � � � � ��� ����� ������� ��������  ��� ����������
� ? � ? { � � Ä � È �(�L;À� # Ä (�	$¡ # ;»��¡m�z; �]Ä �L;C� 	�¡m�z; È>= �
aYw�wy¬et{r�lnx8tvbqgc|vg�tSw�¯²z]wy|�|vln¬qpsg ~ wyfr�lnxq|Sr�pnpsw�¦§g ~ ¬��jt{bqg���p°r�|�|§wu¯´f8w ~ g(pn| ½ u
	���«¾Âº�¦1g��Iruxxew¢¦7r�zqzqp©�
�vg�|voqp©t{|;w�¯��-g(f8fr3h3r�x ~ �j¯»wy�ct{bqg��8wy��tvb�r�x�t{|  &!�#��!� � )�µ ��w�t{g)bqw�¦§g���g(��tvb�rut�t{bqg	�yr���wy¬qlsr�x¶frutv�vl¼�
½ ���y¾�rutjtvbqg'g(Foqlnpsln¬q��lsoqf z]wylnx�t«b�r�|8rQª�g(�vw[wyx+l©t{| ~ lsr��yw�x�r�p ½ , � � � Cy¾�º�t{bqg��vg�¯»wy�vg ½ |vg(g'��g(fr��&3 �¢¾
t{bqg�z´wy|�|vln¬qpngj|vln�yxq|5¯»wy� �� � b�r�|;t{w�¬]g���wyxq|vl ~ g��vg ~[~ ln�vg���tvpn�¨¯»�vwyf�t{beg�|��T|�t{g(fH��u
	���+)Âµ5acbqg«rux�r�p©�m|�ls|
¯»wypnpsw�¦�|�bqg(��g�|�t{�vr�ls��bFt�¯»wy��¦1r�� ~ ¯»��wyf ���vw�z´wy|�lntvlsw�x � �K¯»w����YQ& "! # �!� � )6" [�]M^P_�� �� � )
� 
 �� µacbeg'|vg�tw�¯�¯»g(r�|vln¬qpng�Fo�rupsl©t�rutvln��g ~ wyfr�lsxe| �� !$# !�)y�!� � )�¯»wypnpsw�¦�|8xqw�¦<¯»�vwyf4t{bqg'��g(|voepntv|3w�¯�|�g(��tvlsw�x
½ �eµê�y¾"ru¯Ctvg(�"tvbqg��(wyf8zqomt�rutvlswyx�w�¯�t{bqg�|�ls��x¨w�¯�t{beg�g(ln�yb�t;frutv�vln�(g�|�% � µK·¸g)�(r�x��vg(fr��&3�t{bqrut�xqwyxqg)w�¯
t{bqg�|vg�frut{��ls��g(|�zq�vg�|vg(x�tv|�tvbqg)�Ir�|�g�tv�vgIr}t{g ~ lnx �-g(f8fr3�mµ
�   È � Ä  �� Å {�� � ����� � � �'�$)�	
) :	� � �!��)����#�$� �#�������
	 ��	��
��@� � %'����� �� ! # ! ) �(� � ) � ���"	 ���5(�� ��)�) ��� � ��Y�

Possible
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8Oln�yoq�vg«� ��acbqg)|vg�t�wu¯Y¯»g(r�|vln¬qpng ~ wyfr�lsxe|"¯»wy�1t{beg �;�vwTwyz'f8w ~ g�pAµÁacbqg�/���|�t���wypsoefx��(w�xFt{r�lnxq|"t{bqg)|�ls�yx
w�¯ ~ g��Tlsrut{lnwyx8t{w�¦"ru� ~ g(Foqlnpsln¬q��lsoqf � � ºytvbqg�|vg��(wyx ~ �(w�psoqf8x8t{bqgc|�ls��xwu¯´tvbqg"t{g�x ~ g(xe���8w�¯]t{bqg"�ur���l°ru¬qpsg�|(µ
acbqg � f8g(r�xq|�g(l©t{bqg�� 3 wy� d µ

acbeg(|vg�Toqr�psl©t�r}t{l©�yg�|�lntvo�rut{lnwyxq|�r��vg3psln|�tvg ~ lnx¸t{r�¬qpng¶�yµ���g(fr��!3�tvb�rut � ~0� ����� � ¦§g�b�rI�yg��	
k����
z´w�|v|vln¬qpng�|vl©t{oqrut{lnwyxq|�µ¶acbqg���wyxq|�l ~ g��{rutvlsw�x w�¯ct{bels|	|vg�t�w�¯cz]wy|v|�ls¬epsg ~ wyfr�lsxe|j�(wyxe|�t{l©t{omt{g(|	t{bqg��vg�¯»w��vg�r
/��v|�t /�p©t{g��Stvw�tvg(|�t1t{beg;|�t{�voe��t{oe�vg�wu¯.t{bqg�f8w ~ g(pÀµ ¥ ¯$r	Fo�rupsl©t�rutvln��g�g��yg(x�tcxew�tS¬´g�pswyxe�ylsxe�	t{w�t{bqln|S|vg�t1�Ir�x
¬´g)gÂ�ez]g(��lsf8g�xFt{r�pnpn��wy¬q|�g(���yg ~ º´l©t�f8gIr�xq|�t{bqrutct{bqg)|��m|�t{g�f��Ir�x�xqw�t��vg�pn��wyx't{bqg)|voezqz´w�|vg ~ |�tv�voq��t{oq��g�µ

�»ëYø��»Ð
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� ? � ? � � � Ä �Y¡��\;A£ � ;�� Ä É+�� ¢¡ = �L;»�<; È>= �  ¢¡ ���
aYw��ywc¯»oq��t{bqg���lnx�t{w�t{bqg ~ g�|v�(��lszmt{lnwyx�w�¯Tt{begSFo�rupsl©t�rutvln��g§¬]g(bqr��Tlnwy��w�¯mtvbqgÁf8w ~ g�pAº¢· g§�(r�x	xew¢¦¸�(wyxe|�t{��oq��t
t{bqg�fl¼�mg ~ tv�{r�xq|�lntvlsw�xQ�y�{ruzqbQ¬��Qruzqzqp©�mlnxq�'acbqg�wy�vg�f��	t{w�rupsp$t{bqg�|�t{��ls��t5xqg�ls��bT¬]wy��| �� ! # � ! ) � �!� � );r�x ~�� ! # � ! ) � �!���L)�¬]g(pnwyxq��lsxq��t{w�t{bqg|vg�t�wu¯1¯»gIru|vln¬qpsg3�vg��ylsw�xq|(µ ¥ t��(r�x¸¬]g3xew�t{ln�(g ~ t{bqrut / � �!���L) 
 0 � ºYr�x ~t{bqg�x�¯»��wyf����vw�z´g���t �'h ½ �"ru|vg �§¾Âºqt{bqg��vg)g��mln|�tv| 	 �;® xeg(ln�ybF¬´wy��|(µ

8Ylsx�rupsp©� ¦§g�wy¬et{r�lnx7t{bqg�f8l¼�eg ~ t{�{ruxq|vl©t{lnwyx �y�{ruzqb ½ /��eµ ��¾�r�|v|�wm��l°r}t{g ~ ¦�l©t{b t{beg�� �2? f8w ~ g(p
½ u
	���«¾Âµ�acbqln|���{r�zqb+|�oqf8f3ru�vlnª(g(|t{bqg'z]wy|�|vln¬qpsg�|voe�(�(g�|v|�lswyx w�¯�gÂ�Tt{�vg�fr wy�«g�Foqlspnln¬q�vlnoqf �(��wy|v|�lsxe�
¯»�vwyf r�x�lsxql©t{lsr�p-Fo�r�pnl©t�rutvln��g	|�lntvo�rut{lnwyx.µ
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8Oln�yoq�vg�� � �"r�|vln��fl¼�mg ~ t{�{ruxq|vl©t{lnwyx��y�{ruzqb
¥ t�ln|;xew�t{g�¦1wy��t{b���t{b�r}t;tvbqg	��wyxq|�t{�voe��t{lnwyx¨w�¯Otvbqls|��y�vr�zqb¶��g(pnlsg�|;w�xqpn��w�x¨t{beg	|�ls�yx¨w�¯Otvbqg��yr��(wy¬el°r�x

frut{��l©� ½ t{begcz´g��(oqpnl°ru���Ir�|�gcw�¯ �$g�f8f3r�� ~ wTg(|�xew�tÁr�zqz]gIru��bqg(��g�¾�ºFrux ~ xqw�t�wyxjtvbqgczq��g(�(ln|vgc¯»wy��f�oqpsrutvlswyx
w�¯$t{bqg�fw ~ g�pAµ�acbqg�¬elswypnwy�yln|�t"�Ir�x�tvbqg(��g�¯»wy��g5oq|vg5tvbqg(|�g��y�{ruzqbq|cr�|"r�|vg��(wyx ~ /�p©t{g��"t{w�tvg(|�tcln¯$tvbqg5¬�r�|�ls�
|�tv�voq��t{oq��g�w�¯�bqls|'f8w ~ g(p;frut{��bqg�|�t{bqg�gÂ�mz´g��vlnfg�x�t{|(µ 1;gQ�(r�x lnx ~ g(g ~ ��wyf8z�r���g¶t{bqg¶|vg(Foqg�xq�(g�|¶w�¯
fr}�mlsfrjr�x ~ f8lsxelsfr	w��Stvbqg;|�g(Foqg�xq�(g�|cw�¯.g�Toelspnls¬e�vlnoqf%���vwy|�|vlnxq�jwy¬mt�r�lnxqg ~ g��mz]g(�vlnf8g(x�t�rupsp©�3¦�l©t{b3t{bqg
z´w�|v|vln¬qpng	|�g(Foqg�xq�(g�|5�(wyx�t{r�lsxeg ~ lsx�t{bqg)�y�vr�zqb.µ

� ? � ? � � ; � � # ; x £y¡e�z; È>=�È � ��� Ä ��¡��L;À£ ��;�� Ä É+�� ¢¡ = �\;»�z; È>= �  ¢¡ ���
acbqg�¬�r�|vln�)f8l©�mg ~ t{�vr�xq|vl©t{lnwyx��y�{ruzqb��Ir�x�¬´g)|�lsf8zqpnl /qg ~ ¬�����wyxq|vl ~ g��vlnxq�tvbqg)�vg�|voqp©t�wu¯ �-g(f8fr F µ
ø$ø é�Ieå�å�åÂÕ
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acbqg�|vln�yx � f8gIruxq|�tvb�rut�l©t��Ir�x�¬]g�g�lntvbqg(� 3 w�� d µ�   È.È	� ¤ �1wyxe|vl ~ g(�5tvbqg«r�zqzepsln�Irutvlsw�x�� ?�� dBA �&�(�4)�� $Y�W�J3 3 � � � � µ�8���wyf zq�vwyz]wy|�lntvlswyxQ�3¦1g
b�rI�yg)t{b�r}t���� � �!�4) � e�d � �!�4)�µ�-g�ffr F |{rI�¨t{bFoq|�t{b�r}t5t{bqg«|�oq��¯Àru�(gr�J3 3 � � � � � e |vg�z�r��vrut{g�|)tvbqg«|vzqr��(g«lnx�t{w¨��oqxq��wyxqxqg���t{g ~�vg��ylsw�xq| 
 1 �D�<�YQ ���*�J3 3 � � � � A e ��r�x ~ 


� � �<�YQY���*�J3 3 � � � � g e �Fµ
¥ x ~ g(g ~ ºct{bqgQ��g(�ylnwyxq| � � �� �� ��� ru�vg¶¬]g(pnwyxq��lsxq� t{w 
 1 ��l©¯E�4UP�O/hA �! / tvbqg(x��J3 3 � � � � d e A

�! 3 3 �! � �! � die ��Cmµ
 x t{bqg|{r�f8g¦"rI�yºYt{bqg�vg��ylsw�xq| ���
��
��
�� r��vg¬]g(pnwyxq�ylnxq�¨tvw 
 1 �	ln¯��4U ��O/ g C�t{bqg�x �$B� ��J3 3

�� � � � 3 � � �� � g CeºLr�x ~ ¯»�vw�f ½ �T�¢¾�$ die � d �$pAiCmµ
acbeg�ze�vwTw�¯Oln|�|��Tf8f8g�t{��ls�(r�p-¯»wy�"t{beg���g(�ylnwyxq|���wyx�t�r�lnxqg ~ lsx 


�
µ

5SÄ � � ¡ 
D| ��,6��)�	 ������ + 	 �&������(�	 ����+ (����������%H��)"	 � � ���*� 	 ���5���#� �
�����#� �
�H, � � �
�   È.È	� ¤�¥ ¯óº ~ g�z´g�x ~ lnxq�¨w�x�lsxql©t{lsr�pK��wyx ~ l©t{lnwyxq|�º.¦1g8��g(f8w��yg«t{bqg«lnxe¯»g(r�|vln¬qpng��g(�ylnwyxq| ½ |vg�g��$g�f8f3r[�y�¢¾Âº
t{bqg�x¸t{beg3���m��psg3lsx �y�{ruzqb wu¯ /��qµ ½ �y¾ ~ ln|{r�zez´g(r��v|�µ 4�zqzqp©�Tlsxe� �-g(f8fr � º$¦1g�(w�xq�(pno ~ gt{b�rut�r�pnf8wy|�t
g���g(���t{�vr}��g(��t{wy��lsg�|1g�lntvbqg(�§�yw	tvw¢¦1r�� ~ r�x�g�Foqlspnln¬q�vlnoqf<lsxt{bqg;�(pnwy|voq��g�w�¯�� wy�S�yw	tvw�lnx�/�xql©t �yµ 4;|§t{beg(|vg
t{�vr}��g(��t{wy��lsg�|«r��vg¬]wyoqx ~ g ~ ½ ����wyz´g���t � ��¾Âº�tvbqg�wyxepn�[z]wy|v|�ls¬elspnlnt � ln|	t{w¨�yw�t{w�¦"ru� ~ tvbqg�oqxelsFoqg3|�t�ru¬qpsg
g(Foqlnpsln¬q��lsoqf �  Q�� ½ t{beg«g(Foqlnpsln¬q�vlnoqfËwyx�tvbqg«¬´w�oqx ~ r�����w�¯ � ln|�oqxq|�t�r�¬epsg ½ ����wyz´g���t � F ¾v¾�µ ¥ x�¯Àr���t
t{bqln|�g(Foqlnpsln¬q�vlnoqf�ln|��ypsw�¬�r�pnpn�'|�t�r�¬epsg ½ ��¯óµ B ��DC¾Âµ

�   È � Ä  �� Å {a� � � 	 ����(�����)�� � �����*� � ��, ���
��� � � $&��C ) g e � � ��)0~ $&��C )�A e  �7	
����� � %'������� 
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�� � ����)0~��� �
 

 �	�  �$)@� �����!� (���� �#�$� �
�   È.È	� ¤ ¯»�vwyf<���vwyz]g(��t �'�eºTlnx�t{bqg ~ wyfr�lsx��7tvbqg�� �2? bqr���g)rjoqxqlnFoqg�g(Foqlnpsln¬q��lsoqf%�ypnwy¬�r�pnpn�3|�t{r�¬qpng�µ
¥ x�t{bqg;�Ir�|�g $&��C ) g e ºmtvbqg�Fo�rupsl©t�rutvln��g�|vl©t{o�r}t{lnwyxq|"f8g(x�tvlswyxeg ~ lnx'���vwyz]g(��t �¶�y� ~ ls|vr�zqz]gIr���g ~ ¯»��wyf�t{bqgf8l©�mg ~ tv�{r�xe|vl©t{lnwyx¶�y�vr�zqb.µ ¥ t;�Ir�x�t{bqg�xQ¬]g�xqw�tvls��g ~ tvb�rut�lnx¶t{bqln|����{r�zqb²ºLt ¦§w ~ w�f3rulsxq|�r��vg�z]wy|vl©t{l©�yg�pn�
lsx��ur���l°r�x�t(µ�4�f8wyxe��t{bqg�|vg�º-tvbqg«�vg��ylsw�x ��
 
� �� 
�� ~ wmg�|5xqw�t)|vrut{ln|�¯C�¶�(wyx ~ lntvlswyx[w�¯��-g(f8fr��mµÞ�eº.l©t)�Ir�xt{bqg��vg�¯»wy�vg)xqw�t�pngIr ~ t{w«tvbqg)xqwyx't{��ln�Tlsr�p-g(Foqlnpsln¬q��lsoqf lnx�tvbqg)lsx�tvg(�vlnwy��w�¯V�5µ
����wyz´g���tvlsg�|����rux ~ �y�8�Ir�x[xqw�¦ ¬]g8oq|vg ~ tvw�|vlnfzepsl©¯C�Qt{begf8l¼�mg ~ tv�{r�xe|vl©t{lnwyx[�y�{r�zeb�� ~ g(z]g(x ~ lsxe�

wyx�t{bqg)lnxqlntvl°rup.�(wyx ~ lntvlsw�x¨¯»wy�v$¨lnt��(r�x�tvbqg(x�¬]g���g ~ oe�(g ~ t{w«t ¦§w3�y�vr�zqbq| ½ /��yoq��g�hr�x ~ �¾�µ
�   È � Ä  �� Å { ��� ��� 	��!������(�	 ��� ����) ��� 	 ��� � �� � ��,5�
	���	 	 ��� ,6��)�	 � ��� �!� (�� ��� 	
��� )�	 ��	 � �������� �#�$��)
����� ,5�
���
,5�H,-�;����� , � �'�
,5� ,-� ����� ����	�	 ��,5� �z~ ���#� �
�����#���
� , (�� ��)�)��
� %2���>�2����� 	 ��~0� � � � � ���#� �
�����#� �
�H,
(�� ��)�)��
� % �
�   È.È	� ¤ acbqln|cls|St{bqg5��wyxq|�g(Foqg(xe�(g(|�w�¯-tvbqg;t ¦§w«�y�vr�zqbq| ½ /��yoq��g(|"h�r�x ~ ��¾ ~ g�|v�(��ls¬elsxq�«tvbqg5Fo�r�pnlnt{rut{l©�yg
~ �Tx�r�f8ln�(|�wu¯Ytvbqg(|�g�|��T|�t{g�f8|(µ

�»ëYø��»Ð
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8Oln�yoq��g)� �Skmlnfzepsl>/�g ~ f8l©�mg ~ t{�vr�xq|vl©t{lnwyx��y�{ruzqb'¯»wy�v$&��C ) g e µ

�	� � � ����������	�  "��%" ���� ���	� ����
4 bqln�yb3xToef�¬]g(�1wu¯-g��mz]g(�vlnf8g(x�t{|cbqr���g�¬]g(g�x�z´g���¯»wy��f8g ~ ¦�l©t{bt{bqg;fln�(��wu®órups��rug � � �0���������
� ��	 ����	������$��(�	��
lsx r�xql©t{�{r}t{g ~ g�zqpsg�t{g ~ g(x��Tln�vwyxqf8g�xFt�pslnf8lntvlsxe� ���vw�¦ct{b ½&B �y�:Dì¾�µ�acbeg�zebF�Ftvwyzqpsr�x�3�t{wyxels��¬qlnwyfr�|v|b�r�|
¬´g�g(x g(|�t{lnf3r}t{g ~ ¦�l©t{b ~ l©±²g��vg(x�t)¬qlnwypnwy�yln�Ir�pOlsx ~ ls�(rut{wy��| ��tvw�t�rupO¬qlnw��ywypnoqf8g�º$�(g�psp���wyxq��g(x�t{�vrut{lnwyx ½ oq|�lsxe�
r z�r���t{ln�(pngQ�(wyoexFtvg(� ½ 1 ¥ 4������ �� �  ¦�lntvb p°ru|vg(��|vg(xe|vwy� 1;��� � h � � ¾v¾�ºcw����Iru�v¬]wyx7�(w�xq�(g�xFtv�{rutvlsw�x½ ��1�� r�xqr�pn�T|�ls| ½ ��1�� ���S�  � � � ¾�¾�µ �;l©t{�{r}t{g�b�r�|Á¬]g(g(x3f8gIr�|�oq�vg ~ ¬��8�(wypnwy�vlnf8g�tv�vln�;f8g�tvbqw ~ | ½ 4�oetvwu®r�x�r�p©�Tª(g���a�g(��bexqls��wyxL¾Âµc�1g(pnp-Foqw�t{r8ln|�g(|�t{lnf3r}t{g ~ oq|�lsxq�8t{beg���wyxq|�g(���urutvlsw�x¨psrI¦ w�¯Yxql©t{��wy�yg(x��(r�psln¬q�vrut{g ~
¦�lntvb8fg(r�|voe�vg(|Áw�¯Lzqr���tvls��oqp°r}t{g"xql©t{��wy�yg�x ½ |vg�g"¯»wy�KgÂ�qrufzepsg B �#Dì¾�µK����g(�(ln|vg�lnx ~ ln�Irutvlsw�xq|�wyxjt{beg"�(wyf8zqomt{g(�
�(wyx�tv�vwypnpsg ~ g�xF�Tln�vwyxefg�x�t«�(wyx�tv�vwypnpslnxq��t{bqg8�(oepntvoq�vg3|vw¨r�|	w�x tvbqg8�(wyx ~ lntvlswyxe|�w�¯1g��mz´g��vlnf8g(x�t{|	�Ir�x ¬´g
¯»wyoqx ~ lnx B �¢�EDAµ

8���wyf�t{bqg�|vg8g��mz]g(�vlnf8g(x�t{|�º-t{bq��g(g«fr}��wy� ~ g:/���lsg�xq�(lng(|	w�¯�t{bqg �;�vwTwyz�f8w ~ g�pO|�t{�voe��t{oe�vg8b�rI�yg«¬]g(g�x
z´w�lsx�t{g ~ wyomtIµ

, 8Oln�v|�tIº-r ~ g(psr��¨b�r�|�¬´g�g(x[wy¬q|�g(����g ~ ½ /q�qµ)�y¾�¬´g�t ¦1g�g(x g��Tt{��g(fr�w�¯S¬qlnwyfr�|v| ½ r��vw�oqx ~ tvlsf8g � µÞ��¾r�x ~ ���vwy|�|vlnxq�¨wu¯Stvbqg«Foqw�t{r�g�Foqlspnln¬q�vlnoqf ½ ru�vwyoqx ~ tvlsf8g � µn�¢¾Âµ 8��vwyf t{beg«fw ~ g�pAº-t{beg(|vg8g��yg(x�tv|
|vbewyoqp ~ ¬´g3�(wyxq��wyf8lnt{r�x�tIµQacbels|jpsr��Q�(r�x ¬]g�gÂ�ezep°r�lnxqg ~ ¬�� t{bqg�xqg(��g(|v|vr���� t{lnf8g3¯»wy�	lsxqw��v��r�xels�
xql©t{��wy�yg(x t{wQ¬]g�lnxq�(wy��z´w��{rutvg ~ lnx�t{w¶tvbqg�wy����r�xqln��frut�t{g(��µ¶acbqg�Toew�t�rQruzqzq�vwyr���b.º��(w�xq|vl ~ g(��lsxe�
�(g�pspnoqpsr���xqlntv�vwy��g(x�r�|�r�x)bqwyf8wy�yg�xqg(w�oq|�¦�bewypsgSr�|�|voqf8g�|Yt{bqrut$xql©t{�vw��yg(x�lsx)t{begS��g(pnp�ls|$lnf8fg ~ lsrut{g�pn�
oq|vr�¬qpng�¯»wy�c���vw�¦ct{b.µ�acbels| ~ g�¯»g���t;bqwyp ~ |�bqw�¦1g��yg��;t{beg�¬elswyfr�|�|�ls|�f8gIr�|�oq�vg ~ µ

ø$ø é�Ieå�å�åÂÕ
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8Yls�yoe�vg)h��Skmlnf8zqpsl>/�g ~ f8l©�mg ~ t{�vr�xq|�lntvlswyx��y�vr�zqb'¯»wy�v$&��C )�A e µ

, �O�Tt{�vg�fr ¯»wy�«t{bqg¨|voq¬e|�t{�vrut{g¨b�rI�yg¨¬´g�g(x7wy¬e|vg(���yg ~ ½ /��qµ �y¾�º1¦�bels��b ru�vg�xqw�t�r�pspnw�¦1g ~ ¬��+t{bqg
t{�vr�xq|�lntvlswyx �y�vr�zqbq|�µ acbqg�Fo�rupsl©t�rutvln��g[|�t�r}t{g�w�¯�t{bqg�|��T|�t{g�f�º�ru¯Ct{g���t{lnf8g C�ls|�tvbqgQ¯»wypnpsw�¦�lnxq������ �
 

 � � ºq|�wjt{b�r}tct{bqg�tvbqg(w��vg�tvls�(r�p.z]wy|v|�ls¬epsg)Fo�r�pnlnt{rut{l©�yg�g��yg�xFtv|�ru�vg ' ��� � � º �B31r�x ~ � � ½ t{bqg
|��Tf	¬´wyp � f8gIr�xe|"t{b�rutctvbqg�tv�{r�xq|�lntvlsw�xq|�r��vg�|�lsf	oqp©t�r�xqg�wyoq|{¾�µ ¥ tc�Ir�x�¬]g5�yg��vl>/�g ~ t{b�r}tc|voq¬e|�t{�vrut{gb�r�| ½ rut1psg(r�|�t�¾1�jg��Tt{��g(freºe¦�bqrut"ln|cxqw�t1z´wy|�|vln¬qpng ½ ���vwyz]g(��t �¶�I��¾�µKacbeg��'ruzqz´g(r��1¯»wy�§�(g�pspn|"¦�bqln��b
b�rI�yg ¬]g(g(x |voq¬efl©tvtvg ~ t{w³r³bels�yb xql©t{��wy�yg(x |�t{r����urutvlsw�x ½ � � � �<��g(pnps|�¦�lntvb ��g(��� pnw�¦ lnx�t{g(��x�r�p
Foqw�t{r�¾�µSacbqg)wy¬q|�g(����g ~ zebqg(xqw�fg�xqwyx¨f3rI����g(|voepnt�¯»�vwyf<t{bqg)|�t�r�����r}t{lnwyx¨wu¯Kr�pn��r�g�¦�bqln��bQr}±²g���t{|
t{beg(ln�oezet�r�3ug�z´w�tvg(x�t{lsr�pÀº§|�w tvb�rut8oqzmt�r�3ug�ln|8xqw[psw�xq�yg(�8rux³lnxq���vgIru|vlnxq� ¯»oexq��tvlswyx³w�¯;|voq¬e|�t{�vrut{g
½&B ��� Dì¾�µ

, 8Olnx�r�pnpn��º$|vwyf8g8g��Tt{��g(fr�xqw�t)z]g(�vf8l©tvtvg ~ ¬F�¶t{bqg8�y�vr�zqbq|�b�rI��g3¬]g(g�x wy¬e|vg(���yg ~ ½ /q�qµ F ¾5r���wyoqx ~
g(Foqlnpnls¬q��lsoef ¯»wy��¬qlnwyfr�|v|�µacbeg(|vgg��Ttv�vg(freº-¦�bqln��b¸bqr���gr�ps��gIr ~ ��¬´g�g(x xqw�tvls��g ~ ¬F�Qw�t{bqg���r�om®
t{bewy�v|�º�f3rI��rups|�w3¬]g�t{bqg)�(w�xq|vg�Toeg(xq��g�w�¯�t{bqg)psr��8zq�vg��Tlswyoe|vp©� ~ g(|v���vln¬´g ~ ½CB �Ih DC¾Âµ
acbels|�g��er�f8zqpng�lspnpsoe|�t{�vrut{g�|�tvbqg)fr�lsx¨r ~ �ur�x�t{r��yg(|�w�¯�t{bels| ~ �Tx�r�f8ln�Ir�p$Fo�r�pnl©t�rutvln��g�r�xqr�pn�T|�ls| �
, ¥ t ~ wmg�|Kxqw�tOxqg(g ~ t{w�l ~ g�xFtvln¯C��z�r��vr�f8g�t{g��v|�ºylntOls|Yt{bqg��vg�¯»w��vg§¦§g(pnp�r ~ r�zet{g ~ t{w�¬qlsw�pswy��ls�(r�pmf8w ~ g(pnlnxq�qº
¦�bqg��vg�z�r��{rufg�t{��ls�)oqxq��g(��t�r�lnx�t ��ls|c�yg�����bqln�yb.µ

, ¥ t�g(x�ru¬qpsg�|�tvw8�(wyf8z�r���g ~ ls��g(��t{p©�'t{bqg)|�tv�voq��t{oq��g	wu¯Ytvbqg)fw ~ g�p²¦�lntvb¨tvbqg ~ rut�rmµ
�»ëYø��»Ð
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8Oln�yoq�vg� ���K�mz]g(��lsf8g(x�t	lsx[��bqg�f8wy|�t{rut)¦�lntvb tvbqg8�y�vg�g(x r�pn��r�g � � �0���������
� � 	 ��� 	 �����$��(�	�� µjacbqg ~ l©±²g��vg�xFt
�ur��vlsr�¬qpng(| ½ �(ln�v�(png(|{¾�r�x ~ t{beg(ln��g��mz]g(�vlnf8g(x�t�rupsp©� ~ g�t{g(��f8lsxqg ~ g�Foqlspnln¬q�vlnoqf ½ ~ r�|vbeg ~ pslnxqgI¾�r��vgQ��g(zq��g�®
|vg�xFtvg ~ µ �1lnwyfr�|v|3ls|3fg(r�|voe�vg ~ ¬��³¬qlnw��ywypnoqf8g�µ 	;xql©t{|3b�rI�ygQ¬]g(g�x7xqwy��f3rupslnª(g ~ º"¦�bqlnpsg�rux�r�p©�m|�ls|�ls|
lsx ~ g(z]g(x ~ g(x�t�w�¯O|v�Irupsguµ 8Lw���xeg(��rutvln��g�tvlsf8guº]tvbqg	��oqp©t{oq��g	ln|�lnx¨¬qrut{��b ½ t{bqg ~ lnpsomt{lnwyx¶�vrut{g)ln|;ª�g(�vw�¾�ºLt{bqg
~ lnpsoetvlsw�x¨ln|�|vg�t;wyx�rutctvlsf8g)ª(g��vwqµÁacbqg)t{w�t{r�p.Fo�r�x�tvlnt ��w�¯Yxql©t{��wy�yg(x $¨��g(��l /�g�|@$&� C ) g e µ
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8Oln�yoq�vg F ���O�ez]g(��lsf8g�xFtKlsx	��bqg(f8wy|�t�rutK¦�l©t{b�t{bqg§�y�vg�g(x«rups��rug � � �0���������
� � 	���� 	������$��(�	 � µ�a��{r�xq|�lsg�x�tK¯»wy�$t{bqg
¬qlnwyfr�|v|�f8gIru|voq��g ~ r�|Otvbqg1t{wut�r�pT¬qlnw¢��wypnoqf8g�µ�acbqgcgÂ�ez]g(��lsf8g�xFt{r�pnpn� ~ g�t{g��vf8lnxqg ~ g(Foqlnpnls¬q��lsoef ½ |�t{�{ruls�yb�t
pslnxqg�|�¾�r��vg���g(zq��g(|vg�x�t{g ~ µ1acbqg)t{w�t{r�p.Fo�r�x�tvlnt ��w�¯Yxql©t{��wy�yg(x $¨��g(��l /�g�|@$&� C ) g e µ

, ¥ t�g(xqr�¬qpng(|ct{bqg��vg�¯»wy�vg�t{wj�ur�pnl ~ rut{g�xew�t�wyxqg�f8w ~ g(pÀºq¬qoet�r«��p°r�|�|�w�¯�fw ~ g�pAº ~ g:/�xqg ~ ¬���r«�yg�xqg(�vr�p
|�tv�voq��t{oq��g�µ

, ¥ tÁ�vg�Foqls��g(|Áwyxqp©�	Toqr�psl©t�r}t{l©�ygc¯»gIrutvoq�vg1w�¯Lt{bqg ~ r}t�reº�tvb�rut��(r�x8¬´g1wy¬q|vg�����g ~ g��yg�x¦�l©t{b8xqw�ls|�� ~ rut{reµ
ø$ø é�Ieå�å�åÂÕ
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, ¥ t��yl©�yg(|�xqg��(g�|v|{ru�����(wyx ~ lntvlsw�xq|�wyx't{bqg)Fo�r�pnlnt{rut{l©�yg�¬]g(b�rI�Tlsw���wu¯Ytvbqg�|�t{rut{g�|��ur���l°r�¬epsg�|(ºqt{bqrut��Ir�x
¬]g�oe|vg�¯»oep.¯»wy�"�ur�psl ~ rutvlsw�x¨g��yg(x�¦�bqg(x�t{bqg�¦�bqw�psg)|�t{rut{g)ln|�xqw�t�wy¬q|�g(���yg ~ µ

| (������ � �$�*� %',6����	
) � acbels|�z�ruz´g��5zq�vg�|vg�xFtv|)�vg(|�gIr�����b ��g(|�oqpntv|�w�¯�t{beg �1g(pn�ylsr�x[���vwy�y�vr�f8f8gjwyx ¥ xm®
t{g��voqxql©�yg��v|�lnt � �Yw�psg�|wu¯ 4"t�t{�{ru��t{lnwyx.ºÁlnxql©t{lsrut{g ~ ¬��¸tvbqg �1g(pn�ylsr�x kTt�r}t{g�ºS���vlnf8g ?¨lsxels|�t{g(� � |  =�(g'¯»wy�
km�(lng(xe�(g�º]a�g(��bqxqw�pswy�u��r�x ~ �1oqp©t{oq��g�µSacbqg)|v�(lng(x�tvl /��	�vg�|vz]wyxq|vln¬qlnpsl©t ���vg�|�t{|�¦�l©t{b�lntv|;ruoet{bqw��v|(µ
acbeg�r�omt{bqwy��|1ru��3Txew¢¦�png ~ �yg5r�pn|vw�t{bqg�|voezqz´w���tSw�¯²tvbqg�Z���x��mln�vw�xqxqg(f8g�xFt(º �5lng�g�t1kmwT�(l ��t ��| `�zq��wy�y�vr�f

r�x ~ w�¯�t{bqg ���5� �y� � � wu¯Ytvbqg	��µ ��µê�)µýk]µ

� �c�u�c����&�!1��#

B �#D  µ �1g��vx�r�� ~ r�x ~ �eµ ® �Áµ ��wyoqª �uµea��{r�xe|vlng(x�t�¬]g(b�rI�Tlsw��Kw�¯�¬qlnwypnwy�yln�Ir�pTpnwmwyz�fw ~ g�ps|�º�¦�lntvb8r�zqzqpnln�Irutvlswyx
t{w«t{bqg ����wmw�z�f8w ~ g(pÀµ � ��	
����, ��	���(!��� � ����)�(�������(���) º²��� � �n�����Th��mº²���y�y�mµ

B ��D  µ �1g(��x�r�� ~ rux ~ �eµ ® �Áµ �)w�oqª �uµ���w�¬qoq|�t1��rupsl ~ rutvlswyx�w�¯�oqxe�(g(��t�r�lnx�f8w ~ g�ps|�µ ¥ x 4�µ ¥ |�l ~ wy�vlÀº�g ~ l©t{w��(º
� � ��(����*���
� % ) ���@	
��� � � �
��� � � � ��~��!��� 6 ��� � ��������(������ 6 ����	 � ��� º�z�r���g(|��¢� F ���L�¢� F'F µq��wyf8guº ¥ t{r�p©�yº
���y���mµ

B � D ��µ���µ ��wTw ~ ¦�lnx.µ  |v��lspnpsrut{wy���j¬]g(b�rI�Tlnwyoq�Álsx«g�xqª��Tfrutvls���(w�xFtv�vwypezq�vwT�(g�|v|vg�|(µ ¥ x �8µ}·¸g�¬´g��(ºFg ~ l©t{w��(º| �������(���)"�
� � �a�#+�, ��	���(�� � %'� � ��	������ µ��Yg��v��r�f8wyx²º  �T¯»wy� ~ º-��� F �mµ
B h�D ��µ;k´µ �-g��Tlsxeg�µ Ê o�r�pnl©t�rutvln��g tvbqg(wy��� w�¯jr+tvbqls� ~ wy� ~ g(��xqw�xqpslnxqg(r��¨|��T|�t{g�f ¦�lntvb g��er�f8zqpng(|¨lsx
z´wyzeoqp°r}t{lnwyx ~ �Tx�r�f8ls��|�rux ~ ��beg(f8ls�(r�p 3Flsxqg�t{ln�(|�µ � ��	 ����, ��	���(!��� � ����)�(�������(���) º � � �n� � �m���eº²�������mµ

B ��D ��µ �cµ �1oq��f3ru|�t{g��(µ�acbqg oqxq|�t{g(r ~ � ��wyx�t{lnxToewyoq|��(oqp©t{oq��g wu¯	zebqwy|vzeb�rut{gÂ® pnlsf8l©t{g ~ ?¨wyxewm��bq���T|vln|
psoetvbqg(��l �;�vwTwyz��KgÂ�ez]g(��lsf8g�xFt{r�p.rux ~ t{beg(wy��g�t{ln�Irup²r�xqr�pn�T|�ls|�µ 	 � � � ~ � � ��� � � ����� � � (���� �°ºe��� ½ �y¾ �s� F � �
��� F º.�I� � �eµ

B F D21	µ]�"r�|�¦1g�pspÀµ � ��	����6�j~���~0� � ��	������ ,6�\� ��� ) µÁkmlnx�r�oqg�� 4�|v|�wm��l°r}t{g(|;��oq¬qpnls|�bqg(��|(º����y�y�mµ
B � D ��µ	�²g�l ~ psg��(µ�
 �������
���!��� � � ��(�	������0��� ���0����+E)��$)@���>� �
	 )��6~ ~0����(!��	�������) µÁkmze�vlnxq�yg(�ó®��Ág��vpsr��qº-���y� F µ
B � D21	µ�«µ���b�r�pnlspÀµ�
 �������
���!��� )�+E)�	 ��,�) µ ?¶r���flnpnp°r�x²º ��g�¦ � wy�!3Lº-���y�y�mµ
B � D��8µ �"r�|�t{lnx[r�x ~ ��µ ��wT��b�r�lnx.µ�� ��� ���
��� ��)�	��
, ��	������ ���>� � � �6~0	 ��	��
�� (�����	 � ���7���5�#����� �!� (�	 ����) µ���p©®
|vg��Tlng(��º��I�y� � µ

B � � D�? µK�)µ ����wmw�z.µ �5l©t�ruflnx ���¢�¶rux ~ fr��vlnxqg�g��(wypnwy����µ ¥ �jµ�t{bqg 3Flnxqg�tvls��|8w�¯�oqzet{r�3�g'�y��w�¦ct{b+r�x ~
lsxqbels¬ql©t{lnwyx�lsx ?¨wyxewm��bq���T|vln|;pnoet{beg(�vlÀµ 	 � � ��� ��� ����� �J| )�)���( �°ºqh�� ½ ��¾ � F ����� � �y�mº²��� F �eµ

B ���#D  µ �1g(��x�r�� ~ µ � 	��m� � � � ~O��� �
,6����	����$� ��	@	
�O����� � �#� ��� � � � (������$)�)#����(��h� � � �H�0���������
� �A	 ����	������$��(�	���&(�� �$������~�� + (��!� �  )���� ,5�$)����6� ���"���
,5�
	���	 ����� �������� �#�$�f� �"���
	 �&��	 �=� � 	 �
���$)#��	������ � �@� �h��+��0��,5� �#� �
	 �&����)��
	 ���
����~���� ��� � (�����(��0~0	 ����� ��	 � � ������ � ��	 ������� ��)�,6�\�����$��) �5�Áb � t{bqg�|vln|(º 	�xqln��g(��|vl©t �[��lsg��v�vg
g�t ?¶r���lsg	�1oq��lsguºL�Or���ls| � ¥ º.�I�y���mµ

B ����D  µ �1g��vx�r�� ~ º �«µ�?¶r�psr��{reº²r�x ~ 4	µ-km��l°rux ~ �{rmµ�acbqg«g�±²g���t{|�w�¯Sr��(w�xFtv�vwypnpng ~ ��oq��t{o�r}t{lnxq�'xFoet{��lsg�xFt
g(x��Tls��wyxqf8g(x�t)wyx���wyx�t{lnxToewyoq|��(oepntvoq�vg�|�w�¯Ázqb��Ft{wyzqpsr�x�3�tvwyx[fw�xqlntvwy�vg ~ ¬���r���wyf8zqoetvg(�(µ 	 � � � ~ �
� ��� ��� ����� � � (���� º.�I� � �ê� F ���e� � �eº]���y� F µ
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B �I� D � µY�1wypnpswy|�µ¨a��{ruxq|vlng(x�t«|�lntvo�rut{lnwyxq|	lsx¸xqlntv�{rutvg�ru|v|vlnf8lspsrutvlswyx�¬�� fr��vlnxqg ~ l°r}t{wyf8|(µ�hqµ��;w�xm® pnlsxegIr��
zqbqg(xewyf8g(x�rr�x ~ t{beg�g�|�tvlsfrutvlswyx�w�¯�t{bqg�fr}�mlnf�oqf�oezet�r�3ug)�{rutvg�µ 	 � � � ��� ��	���� � ��) �°ºL� � F ��� � F �e��º
���y�y�eµ

B �(h�D@4�µ��1oexqxqlnxq�yb�r�f r�x ~ �Yµ'?¶ryr�|�µ�aclsf8gcpsr��)r�x ~ xFoetv�vlng(x�tÁ|�tvwy�{ru�yg"g�±´g�tv�(|Álnxjt{bqg"tv�{r�xq|�lsg�x�tÁ�y�vw�¦ct{b
w�¯�6 � � ��,5� � ��,6���0��) � ���
�����������
� lsx�xql©t{��wy�yg(xT® pnlsf8l©t{g ~ ¬�r}t{��b¨r�x ~ �(wyx�tvlsxFoqwyoe|���oqp©t{oq��g�µ 	 �  �������&���
� ��(�� ���#����� �°º.� � h��ý��� � �e���m�yº´�I� � �eµ
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