
HAL Id: inria-00073246
https://inria.hal.science/inria-00073246

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.

The Planar Motion with Two Bounded Controls - the
Acceleration and the Derivative of the Curvature

Elena Degtiariova-Kostova

To cite this version:
Elena Degtiariova-Kostova. The Planar Motion with Two Bounded Controls - the Acceleration and
the Derivative of the Curvature. RR-3444, INRIA. 1998. �inria-00073246�

https://inria.hal.science/inria-00073246
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

The planar motion with two bounded controls – the
acceleration and the derivative of the curvature

Elena Degtiariova-Kostova

N˚ 3444

Juin 1998





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

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

���������
	��	����������
����������������� �!��"��#��$#&%'�����(�����*)�+ ����
	�%,%'�-�*�$��	����
���.	���#.������#��$���0/1	����*/2�3�245������%'"��(/6	���"����87

9;:=<?>A@5B�<DCFEHGI@FJKG=LNMO@�P0Q�LSR
ETLNMO@5U
VXWZY
[]\�^`_�acbd[�eZfhgjikbml?no\*i$lqpNikbm[]bhrsgtisbdlqn

u \2rsvcrwisYK[]\Kr$x*l?[]pZfm\
yN\Kr
zA{klt|}\
i~zA{kbdrs[]\

�-gqpZpFlq{si u \1{k\Kx�W�\
{�x�WZ\�nF���q^q^q^�_.�teZbdn��K�q�?�;_��K��p�gt�?\Kr

���(�K�
�j�Z�q�q�6� \~rwise u v2ikWZ\$[]bmnZbd[�e�[�ikbm[]\$pZ{klq�Zfd\
[�isl;�ql1��{klq[�lqnZ\X�qbd�q\Kn�pFlqbdnDi�lqn`isW�\$pZfdgqnZ\Xisl
gqnZltikWZ\
{'�$bmisW�?bm�?\
n�bdnZbmisbhgtf�gtn u]� n�gqfOi�gtnZ�?\
nDi'gqnZ�qfd\KrK�cx*eZ{k�jgjise�{s\Hr,gqn u gq��rwl?fmeZis\~�jgqfmeZ\Hr�lq�(rspO\K\ u �
ikWZ\$p�gtisW�rS|}l?bmn�bmnZ��ikWZ\Krs\$�qbd�q\Kn�pFlqbdnDikrA�F\
bdnZ���2 'gqn u gtfdlqnZ�1isW�\
[�ikWZ\ u \K{sbd�jgjikbm�?\'lq�OikWZ\-x*e�{s�jgjikeZ{k\
gqn u gqxKx*\
fd\
{�gjikbml?n�{k\
[¡gqbmnZbdnZ�¡�FlqeZn u \ u �cv�i}�'l�x*l?n�rwikgtnDi�r-¢£gtn u�¤ {s\HrwpF\Kx*isbd�q\
fdv¦¥§�,\ u \
nZlqis\;�cv
¨   ¥��cv ¨S©Kª ikWZ\2x*l?n?ik{sl?f�lt��gqx
x
\
fd\
{�gjikbml?n¦¥�lq�(ikWZ\ u \K{sbd�jgjisbd�q\1lt��isW�\2x*eZ{k�jgjise�{s\1{s\HrwpF\Kx*isbd�q\Kfmv ªwª*«¬ �is\
{�isW�\�gtp�pZfmbhx
gtisbdlqn®lq�'ikWZ\�¯°gjyNbm[�eZ[�zA{sbdn�x
bmp�gqf�lq�~z(l?nDis{kv?gt�?bmn±gtn u gj�ik\
{2ikWZ\rwise u v�lq�
gqfmfXpFl?rkrwbd�Zfd\���l?{s[¡r`lt�6x
lqn�xKgjik\
n�gtisbdlqn®lt�1gt{�x
r�lt�6x
eZ{s�?\Kr�lt�6gqncv�\
ycis{k\
[¡gtf'p�gjikW²�'\�l?�Nikgqbmn²isWZ\
��l?fmfdlj�$bdnZ��{k\KrseZfmikrK³

� ª gtncv¡�?\
nZ\K{kgqfOl?pNisbd[¡gtf�p�gtisW�bdr$g]�2 �´d|}lqnOx0isbdlqn�lt��fmbdnZ\;rw\K�q[]\
nDi�rXbmn�lqnZ\�gtn u ikWZ\
rsgq[]\ u bm{k\Kx*isbdlqn±µ�¥ ¨ ©�¶¸·�¹ µ�º¼» ·Z½k¾t¿SÀ gtn u bmi2bdr u \ � n�\ u �cv°isW�\¡bmnZbmisbhgtf,gtn u¦� n�gqfx*l?n u bmisbdlqn�r ª gtn u lt�Agt{�x
r'lq��x*e�{s�?\KrX�$bmisWofmbdnZ\Hgt{$x*eZ{k�jgjikeZ{s\¡¥ ¨ ©~¶¼Á ¢ ª ¹
Â ª gtfdlqn��]gqncv��q\KnZ\
{�gtfSlqpZisbd[]gqfÃp�gtisW�isWZ\2pFlqbdnDi$[`lj�?\KrX�$bmisWopZbd\Kx
\
�$bhrw\
´Ifdbmn�\Kgt{$gq�N´rwl?fmeZis\;�jgtfdeZ\�lt�(isWZ\2rspO\K\ u ¥ ¨   ¶¼Á ¤ ª ¹� ª gtncv�l?pNisbd[¡gtf�p�gtisWÄx*l?nDikgtbdn�r$gtiX[]lDr}i$lqn�\;fmbdnZ\;rw\K�q[]\
nDi ¹^ ª bm�$��lq{`rwl?[]\�lqpNikbm[¡gqf�p�gtisW®ikWZ\�pFlqbdn?i`[]lj�q\Kr�gtfdlqnZ�oikWZ\fdbmn�\�rs\
�q[]\Kn?i2bdn®ikWZ\u bd{s\Hx0isbdlqn`µ~Å ¿°ÆZÇ`ÈNÉ�ÆÊ¾j¿�ËsË �tikWZ\
n�isWZbhr�lqpZisbd[]gqfcp�gjikW�x*l?nDikgtbdn�r�gtn�bmn � nZbmis\XnceZ[��F\
{�lt�x*l?n�x
gtis\
nOgjis\ u gt{�x
rXlt��x
eZ{s�?\KrX�$bmisWÄfdbmn�\Kgt{6x*eZ{k�jgjise�{s\�¥ ¨F© ¶¼Á ¢ ª �$WZbhx�WÄgqx
x
eZ[�e�fdgtis\islj�Xgt{ u r'\Kg?x�W�\Kn u pFlqbdn?i-lq�ÌikWZ\;fmbdnZ\2rs\
�?[`\KnDi «

ÍÄÎDÏSÐkÑ�Ò �jÓ��q� xKgt{s´IfdbdÔq\1{sl?�OlqiK�Ã¥§rseZ� ª lqpNikbm[¡gqfÃp�gjikWÃ�O¯ÄgtyNbm[�eZ[�zA{kbmnOx*bdpZfm\;lq��z�lqnDik{svDgt�qbdn

Õ�ÖÌ×HØÚÙÌÛ§Ü}ÙIÜwÝ�Û§ÞÊ×�ßÃÝ�ÙÌàjÝ�Û§á=ØâÝ�ãÚã ä~ÙIåTàHàqæ0Û�á=Üwç;è*ä-áI×HÜ�éSêHëOìÌíÖÄí§í=íÃî�ìÃï!ëOÛ§æ�ð§ÜwÞñá�ò0ó�ô*ò1õhëOìÃö�÷�æ�áIØÚæ0øjùñúû í�üýì�í2ï,þ,êKæ0àT×HØâÝ°ï(ø
á=ØÚàtæ0ãÚØÚÙsþ-ÿ�����ôTþ~ìÃæ0åHá=Ü�çTÜ}Ù��DåTÞ}ØÚæ0ãÚÜwÙwþ-î�ú ëNú ���Hþ��0ò����0ÿHþ1êTö�ë��Ìíï¸ï�üÌÖÌí�ëFö	�cí§êqþ

 Ü}çTÜ��qõ�jÛ=Ý�øTÞ}Üsù



� ������"/2�-���-���¸�o�*	��.	-/2�$% #��-"��.%,�����(�����
�$)£�!�2�����$)�+
���}	2%'%	�-�
�$��	����*��� �'���*	 #��$���0/��$��#�� �*	 %,��"����"����

�� �����  ��� l?e�r�x
lqn�rsb u�� {klqn�r�fd\�pZ{klq�ZfdY
[]\ u \¡is\K[`pOr2[]bmn�bm[¡gtf'pFlqeZ{�gqfmfd\
{ u�� e�n pOl?bmnDi u lqnZn �
� eZn±gteNik{s\]rseZ{�fm\`pZfhgtnÃ�Ãfd\Kr�gqnZ�qfd\Kr6ikgqnZ�q\KnDikrK�Ffd\Kr;x
lqeZ{k�ZeZ{k\Kr6\*i;fd\Kr1�jgtfd\
eZ{�r�gt��rslqfdeZ\Hr u \`�cb ik\Krkrw\
� ikgqn?i u lqnZn � r
�$fd\Krx*lqe�{s�F\Kr�|}l?bm�?n�gtnDix
\Kr¡pFlqbdnDikr � ikgqn?i��2 Ä\*ifd\°fdlqnZ� u�� \KeNy5fhg u�� {sbd� � \ u \°fdg
x
lqeZ{k�ZeZ{k\�\*i�f � g?x
x � f � {kgtisbdlqn � ikgqnDi��Ol?{sn � \Kr]p�gq{ u \
eZy5x*l?n�r}i�gtnDis\Hr¡¢�\*i ¤ {k\KrspO\Hx0ikbm�?\
[]\
nDi°¥�l?n
u�� rsbm�?nZ\¡p�gt{ ¨   ¥§p�gt{ ¨F©Hª fhg���lqn�x*isbdlqn u \x
lqnDis{��qfd\ u \�f � g?x
x � f � {�gjisbdlqn ¥=x*\
fdfd\ u \�fhg u�� {kbd� � \ u \�fdgx
lqeZ{k�ZeZ{k\1{s\HrwpF\Kx*isbd�q\
[]\Kn?i ªwª*«¬ pZ{sYHr�f � gtpZpZfdbhx
gjikbml?n u ez�{sbdn�x*bdpF\ u \;¯Ägtycbd[�e�[ u \6z�lqnDis{kv?gq�qbdnZ\$\*i$gtp�{sYHr�f � � ise u \ u \Hr���l?{s[]\Kr
pFl?rkrsbm�Zfd\Kr u \6|}lqnOx0isbdlqn u�� gt{�x
r u \]x*lqe�{s�F\ u�� eZn�\�ik{kgt|}\Kx*islqbd{k\�\*ycik{ � []gqfm\?�Slqn!l?�Nisbd\
nDi;fd\Kr1{ � rwe�f i�gjikr
rseZbd�jgtnDikrK³

� ª eZnZ\�ik{kgt|}\Kx*islqbd{k\AlqpNikbm[¡gtfd\�� � n � {kgqfm\A\Hr}i�eZnZ\$�2 k´d|}lqn�x*isbdlqn u \,rs\
�q[]\Kn?i�r u \ u {klqbmis\u \�fhgÄ[��
[]\ u bd{k\Kx0ikbml?n µ�¥ ¨F© ¶£·�¹ µ�º�» ·Z½k¾t¿SÀ \
i�µ¼\Krwi u��*� nZb�p�gq{2fd\Kr�x
lqn u b ikbml?n�rbmn�b ikbdgqfm\Hr$\*i � nOgtfd\Kr ª \
i u�� gt{�x
r u \2x*l?eZ{k�O\;gT�q\Hx~fhg]x*l?eZ{s��eZ{s\�fdbmn � gtbd{k\`¥ ¨F© ¶¼Á ¢ ª ¹
Â ª fm\¦fml?nZ� u \�x�W�g��DeZ\!is{�gj|}\Kx*isl?bm{k\ÄlqpNikbm[¡gqfm\¦� � n � {�gtfd\Äfm\¦pOl?bmnDio�Ol?eZ�q\!gT�?\KxÄfhg

�cb ik\Krkrw\�fdbmn � gtbd{s\�p�gq{$[]lq{�x*\KgqeNy!¥ ¨   ¶¼Á ¤ ª ¹� ª fhg`x
lqeZ{k�F\1l?pNisbd[¡gtfd\2x*l?n?ikbm\KnDi$gqe�p�fme�r-eZnÄrw\K�q[]\
nDi u \ u {klqbmis\ ¹^ ª rwb�pFlqeZ{1eZnZ\]x*l?eZ�Z{k\�lqpZisbd[]gqfm\�fm\`pFlqbdn?i��FlqeZ�?\�fd\�fdlqnZ� u e¦rs\
�?[`\KnDi u \ u {klqbmis\
�q\K{kr�fhg u bm{k\Kx*isbdlqn±µ¦Å ¿¼ÆIÇ`ÈNÉ(ÆI¾j¿�ËsË ��gtfdlq{�r�x*\*isis\]ik{kgt|}\Kx0iklqbd{s\`lqpZisbd[]gqfm\¡x
lqnDisbd\
nDi;eZnnZlq[��Z{k\¡bmn � nZb u�� gq{kxKrX|}lqbdnDikr u \�x*lqe�{s�F\gT�q\Hx`fdg°x
lqeZ{k�ZeZ{k\]fmbdn � gtbd{s\°¥ ¨F© ¶ Á ¢ ª �?e�br � gqxKx*eZ[�eZfd\
nDi$�q\
{�rXx�W�g��DeZ\��FlqeNi u eors\
�?[]\
nDi u \ u {klqbmis\ «

 �Ò �H� Ð ��!  ��� {klq�Flti$[]lq�Zbdfm\?�Zx�WZ\
[]bdn®¥§rslqe�r ª l?pNisbd[¡gtfI�NpZ{sbdn�x
bmpF\ u eo[]gtyNbm[�eZ[ u \;z�lqnDik{svDgt�qbdnZ\



���������
	��	������������������������������ ��!��#"$�%"'&%���(���)���+*-,.���/�0	1&%& �2�
�2�)	��������3	��".�����4"$�2�5��67	�����6��8�:9-���/�4&;!��56�	���!��)�,�

< = ���(���¡#o"%����*���

� \]r}ike u vÄikWZ\�[]bdnZbd[�eZ[ ikbm[]\]pZ{klq�Zfd\
[ ikl��?l���{klq[ lqn�\��?bm�?\
n°pFlqbdnDi�l?nÄisW�\`p�fdgqnZ\�ikl�gqnZltikWZ\
{
�$bmisWo�?bm�?\
nbdnZbmisbhgtfÃgqn u�� n�gtf�i�gtnZ�?\
nDi$gtnZ�?fm\Hr
�Zx
eZ{s�jgtiseZ{k\KrXgtn u gq��rwl?fmeZis\1�Tgqfme�\KrXlt�(isWZ\2rspF\
\ u �NisWZ\
pOgjisWOr'|}lqbdnZbmn��oisWZ\Hrw\¡�?bm�?\
n�pOl?bmnDikr2�O\KbmnZ�!�2 `gqn u gtfdlqnZ��isW�\
[3isWZ\ u \K{sbd�jgjikbm�?\`lq�,ikWZ\�x*e�{s�jgjikeZ{k\
gqn u isWZ\-g?x
x*\Kfm\K{kgtisbdlqn2{k\
[¡gqbmnZbdnZ���FlqeZn u \ u �Dv2i}�,l;x*l?n�rwikgtnDi�r�¢ gqn u`¤ {s\HrwpF\Kx*isbd�q\
fdv « acl��q�,\XW�gT�?\
i}�'l]�Ol?eZn u \ u x
lqnDis{klqfhr�>�isWZ\2g?x
x
\
fd\
{�gjisbdlqn�gtn u isW�\ u \
{kbm�jgtisbd�q\1lt��isWZ\2x
eZ{s�jgtiseZ{k\ «VXWZ\1{k\KgtfO��gqx�Ôc�?{sl?eZn u lt��ikWZ\1pZ{sl?�Zfd\
[¸bdr�isl]rslqfd�q\$ikWZ\6[]bdnZbd[�eZ[¸ikbm[]\1pZ{sl?�Zfd\
[ý��lq{Xg�xKgt{s´IfdbmÔ?\
{klq�Flti]ikl®�ql���{sl?[8lqn�\Ä�qbd�q\
n pFlqbdn?i¡ikl gtnZlqisWZ\K{]�$b ikW isWZ\°gq�Olj�?\�[]\
nDikbml?nZ\ u bdnZb ikbdgqf~gtn u²� n�gtf
x
lqn u b ikbml?n�r «3? nZ\]x
gqn!ikeZ{sn¦isW�\`�$W�\
\
fhr�lt�Xgox
gt{��$bmisW®g��Ol?eZn u \ u rspF\
\ u «A@ \
n�x
\q��ikWZ\�rwpF\
\ u lq�x�WOgtnZ�?bmnZ�]ikWZ\�x
eZ{k�TgtiseZ{k\2lq��ikWZ\�pOgjisW!lt��g�{k\KgqfÌx
gq{~bhr-�FlqeZn u \ u «�B �cb u \KnDisfdvq�OisWZ\`gqx
x
\
fd\
{�gjikbml?n�lq�
g`{k\KgqfÃx
gt{Xbhr-gtfhrsl��FlqeZn u \ u «acl?[]\�rsbm[]bdfdgq{�p�{sl?�Zfm\K[¡r�W�gT�?\��F\
\
n²isWZ\ol?�N|}\Kx*i�lt�1rw\K�q\
{�gtf,\;CSlq{sikr�{s\Hx*\Kn?ikfmv «ED eZ��bmn�r`bdnGF ��H
x
lqn�rsb u \
{�rAikWZ\6p�{sl?�Zfm\K[¸lt�Ìx*l?n�rwis{ke�x0ikbmnZ��isWZ\6lqpNikbm[¡gqfOik{kgt|}\Kx*islq{kv��F\*i}�'\
\Kn�i}�'l2�qbd�q\Kn�pFlqbdn?i�r��$bmisW
�?bm�?\
noi�gtnZ�?\
nDi1gqnZ�qfd\Kr6gtn u �$b ikW°�Ol?eZn u \ u x
eZ{s�jgtiseZ{k\�¥=x*e�rsp�r1gt{k\2nZlti;gtfdfdlj�,\ u ª0«�@ \�p�{slj�?\Kr$ikW�gjiikWZ\
{k\]\*yNbhr}i�r;g�e�nZb �DeZ\]l?pNisbd[¡gtf�is{�gj|}\Hx0iklq{kvÄ�$WZbdx�W�bhr;g�x
lqn�xKgjik\
n�gtisbdlqn!lq�Xgti;[`lDr}i�ikWZ{s\K\]pZbm\Hx*\Hr ¹\K�q\K{sv�pZbm\Hx*\�bdr~\
bmisWZ\K{1g�rwis{�gtbd�qWDi~fdbdnZ\�rs\
�?[`\KnDi~lq{1gtn°gt{�x;lq��g�x*bd{kx
fm\�lt� � yN\ u {�g u bme�r « VXWZ\`rsgq[]\
[]l u \Kf?bhr�x*lqnOrwb u \
{k\ u �cvJI,lNx�ÔjgTvDn�\,gtn u @ gqfmfDbmnKF+L7HD��eNi���{sl?[ gqnZltikWZ\
{(pOl?bmnDi�lt�Z�cbd\
�;³�ikWZ\
v;pZ{klj�cb u \
ikWZ\�x
fdg?rsrs\Kr~lt��ik{kgt|}\Kx*islq{kbd\Kr$�cvo�$WZbhx�W!g�[]lj�cbmn��AMwlq{kbm\Kn?ik\ u pFlqbdnDiON�x
gqn°{k\Kgqx�W°g�qbd�q\KnÄpOl?bmnDi�bmn!g
�?bm�?\
n u bm{k\Kx*isbdlqnÄgtn u ikWZ\
v�lq�Ni�gtbdnikWZ\2rw\
i$lt�AgtfdfSisWZ\;pFlqbdnDikr${k\Kg?x�W�gt�Zfd\�gji-g � yN\ u isbd[]\ «�$\K\ u r1gtn u acWZ\KpZp°bdnPFm�H�7HArwl?fm�?\2grsbm[]bdfdgq{~pZ{klq�Zfd\
[o�O�$WZ\
n!x
e�rsp�r6gq{s\�gtfdfmlj�'\ u « VXW�\
v�lq�Ni�gtbdn
ikWZ\Xfmbhrwi�lq�FgqfmfNpFl?rkrwbd�Zfd\,l?pNisbd[¡gtfcik{kgt|}\Kx0iklq{kbm\Hr « VXWZbdr�fdbhr}i�x*l?nDikgtbdn�r(��lq{si}v;\
bd�qWDi�i}vcpO\Hr�lt��ik{kgt|}\Kx*islq{kbd\Kr «
B gqx�W�lt��isWZ\K[�bhr-g � nZbmis\2x
lqn�xKgjis\Kn�gjikbml?nlq��pZbd\Kx
\Kr$\Hgqx�W�lt���$WZbdx�Wobhr$\
bmisW�\
{-g¡rwis{�gtbd�qWDi'fdbdnZ\;lq{-gqngq{kx6lt�Ag]x*bd{kx
fm\ «

Q(gteZ[]lqn u gqn u acl?eZY
{k\Kr'bdnRFd�TS7HÃlq�Ni�gtbdn�g`x*l?[`p�fm\
is\;rwvcnDisW�\Krsbdr,��lq{XikWZ\;�$\
\ u rw´ñacW�\
pZp�[]l u \
f�bdn
ikWZ\2x
g?rw\1�$bmisWZl?eNi-lq��rwikg?x*fd\Kr «¬ x
lq[]pZfd\*is\2rsvcnDisWZ\Hrwbhr'��lq{XikWZ\ D e��ZbmnOr$[]l u \
fÃbdnikWZ\2x
g?rw\��$bmisWZl?eNi-lq�Or}i�gqx*fd\KrXbhrXlq�ZikgtbdnZ\ u �cv
U'l?bdrkrwl?nZn�gtiK��U'eZb=��QÌgte�[`l?n u gtn u aclqe�Y
{k\Kr�¥}�H�q�t^O�Nrw\K\VF ^�H�gtn u F S�H ª*«¬ fmfXikWZ\Krs\�gqeNisW�lq{�r�e�rs\��q\
{kv±p�gt{sisbhx*e�fdgq{�[]\*ikWZl u r]bmn²isWZ\Kbm{]pZ{klclt�§r «XW i¡rs\
\K[¡r��?\
{kv u bZY�x*e�f i
ikl�?\
nZ\K{kgqfmb\[
\;ikWZ\
[ « VXW�gti6bhr~�$Wcv�isWZ\]rkgt[]\�pZ{klq��fm\K[ bhr1rwl?fm�?\ u �cv°ace�rkrw[¡gtn¦gtn u V�gtn��bdn]Fd�K�7H
gqn u �DvKU,l?bdrkrslqnZn�gtiK�(I � { � [Kl`gqn u QÃ\
��fml?n u bdnXFm�2HÃ�cv�[]\KgtnOrXlt�Arwbd[]pZfm\K{-gt{k�qeZ[]\Kn?i�r'��gqrs\ u lqn�isWZ\
¯°gjyNbm[�eZ[�zA{kbdn�x*bdpZfd\;lt��z�l?n?ik{svDgt�?bmn «

^6rwbdnZ�]isW�\Krs\�gq{s�?eZ[]\
nDikr$gqfmfdlj�-r,isl`is{k\Kgti-[]lq{k\ u b
Y�x*eZfmi~[]l u \
fhr$gqr'ikWZ\;lqn�\2x*lqnOrwb u \
{k\ u bmnXF ��H
�cv_U'lqbhrsrslqn�n�gjiH�`I � { � [
lgqn u QÌ\
�Zfdlqn u gtn u bmnPFd�
^$H��cvba6l?rwislj��gtn u D \K�tisbhgt{kbdlj�Tgt´ca6l?rwislj�jg « VXW�\
vrwise u v�isWZ\`pZ{klq�Zfd\
[ isl � n u isWZ\]rwW�lq{sis\Krwi~p�gtisW�x*lqn�nZ\Kx*isbdnZ�¡i}�'l�qbd�q\Kn°pFlqbdn?i�r~lq��dfe��$b ikW!�qbd�q\Kn
bdnZbmisbhgtfFgtn u`� nOgtfNi�gtnZ�?\
nDi,gtn��qfd\Kr�gqn u x*eZ{k�jgjise�{s\Hr�gtn u �$bmisW¡�Flqe�n u \ uu \
{kbm�jgtisbd�q\$lt�SikWZ\~x*e�{s�jgjikeZ{k\
¥=x*e�rsp�r-gq{s\�nZlqi-gtfdfmlj�'\ u ª*«�W nXF ��H�U'lqbhrsrslqnZnOgjiK�(I � { � [
l¡gtn u QÃ\K�Zfdlqn u pZ{klj�q\]¥�e�rsbdnZ�]isWZ\�¯°gjyNbm[�eZ[
z�{sbdn�x*bdpZfd\�lq��z�lqnDis{kv?gq�qbdn ª isWOgji;gtncv�\
ycis{k\
[¡gtf�p�gjikW!bhr6g�� © x*lqnOx
gjik\
n�gtisbdlqnÄlq��fmbdnZ\]rw\K�q[]\
nDikr6bdn
l?nZ\ogtn u isWZ\Ärkgt[]\ u bm{k\Kx*isbdlqn gtn u lt�6gq{kxKr`lt�1x
fmlqisWZl?b u ��gtfdf$lt� � nZb ik\Äfm\KnZ�tikW « VXW�\
v²rwise u v®isWZ\pFl?rkrsbm�Zfd\`�Tgq{sbhgtnDi�r~lq�'x*l?n�x
gtis\Kn�gjikbml?n°lt�Xgt{�x
r1lt�,x
fmlqisWZl?b u gtn u fdbmnZ\¡rs\
�?[`\KnDikr�gtn u lq�Ni�gtbdn°ikW�gji;bm�
gqn�\
ycis{k\
[¡gtf�p�gtisWox*l?n?i�gtbdn�rX�ZeNi-bhrXnZlqi-{s\ u e�x*\ u ikl¡g�fdbdnZ\2rw\K�q[]\
nDiH�cisWZ\Kn�bmi~x*l?nDikgtbdn�rXgtn�bdn � nZbmis\
nceZ[��O\K{2lt�$x*l?n�x
gtis\Kn�gjik\ u gt{�x
r1lt�$x*fdltikWZlqb u r;�$WZbhx�W®gqxKx*eZ[�eZfdgtis\`islj�Xgt{ u r1\Kg?x�W¦\Kn u pFlqbdnDi�lt�'isWZ\
rs\
�?[]\
nDi1�$W�bdx�W�bdr;gors�$b i�x�WZbdnZ�opOl?bmnDi «AW ngFm�K^�H�a6l?rwislj�Ägtn u D \
�tikbdgq{sbdlj�jgj´ha~lDr}iklj�jg]pZ{slj�?\2ikW�gji;bm�

ì(ì ø�i ��ô0ô0ô



Â � �
�2�	��A���$����	��5����6�	�������*%�h��6�	

ikWZ\ u bdrwikgqn�x*\��O\
i}�,\K\
n®ikWZ\�bmnZbmisbhgtfXgtn u isW�\ � n�gqfXpOl?bmnDikr�bhr��?{s\Hgjis\K{2ikW�gtn
	 ¾t·�� ¿ �AikWZ\
nÌ��bmn²isWZ\�?\
nZ\K{sbhx1x
gqrs\q�Nl?pNisbd[¡gtf�p�gtisW�r-W�gT�q\�gtn�bmn � nZbmis\2nceZ[��O\K{$lt�Arw�$bmikx�WZbdnZ�]pFlqbdn?i�r «
W noikWZ\;pZ{k\Krs\
nDi-p�gtpF\
{~�,\;x*l?n�rsb u \K{~g]rwbd[]bmfhgt{~pZ{sl?�Zfd\
[£�ZeZi~nZlj�¼�$b ikWoi}�,l]�FlqeZn u \ u x*l?nDis{klqfhr

>oisW�\]g?x
x
\
fd\
{�gjisbdlqn°gqn u ikWZ\ u \
{kbd�Tgtisbd�q\`lt��ikWZ\¡x*eZ{k�jgjikeZ{s\�¥§x
e�rwpOr1gq{s\`nZlqi�gqfmfdlj�,\ u ª0« � \ u \
n�ltis\
�cv ¨   ¥��cv ¨ © ª ikWZ\2x*l?nDis{klqfSlt��gqx
x
\
fd\
{�gjikbml?n¦¥�lq�(ikWZ\ u \K{sbd�jgjisbd�q\�lq�ÌisW�\2x*eZ{k�jgjise�{s\�{k\KrspO\Hx0isbd�q\Kfmv ª*«¬ �is\
{�ikWZ\]gtpZpZfdbhx
gjikbml?n°lt��isWZ\¡¯ÄgjyNbd[�eZ[ zA{kbdn�x*bdp�gtf�lq�,z�lqnDis{kv?gq�qbdnÄ�,\�lq�Ni�gtbdn°isW�\���l?fmfdlj�$bmn��
{k\KrseZfmiK³1gtncvÄ\*ycis{k\
[¡gqf(p�gtisW�bdr�go�2 �´d|}lqnOx0isbdlqn!lt�,fdbdnZ\`rs\
�?[]\
nDikr1bdn¦l?nZ\`gqn u ikWZ\¡rsgq[]\ u bd{s\Hx0ikbml?n
µ�¥ ¨ ©�¶ ·Z¹ µ º » ·�½k¾t¿SÀ gtn u bmi2bdr u \ � nZ\ u �Dv!isWZ\¡bdnZbmisbhgtf�gqn u¦� n�gqf�x*l?n u bmisbdlqn�r ª gtn u lt�$gt{�x
r�lq�x
eZ{k�q\Kr-�$b ikW!fdbmnZ\Hgt{1x*eZ{k�jgjise�{s\�¥ ¨F© ¶�Á ¢ ª gtn u gtfdlqnZ��gtncv�l?pNisbd[¡gtf(p�gjikWÄisWZ\�pOl?bmnDi1[`lj�?\Kr$�$bmisWp�bm\Hx*\
�$bhrs\*´ÊfmbdnZ\Kgq{$gt��rslqfdeNis\��jgtfdeZ\�lt��isW�\�rspF\
\ u ¥ ¨   ¶¼Á ¤ ª*«� \2r}ike u vgqfmfSpFl?rkrwbd�Zfd\1��lq{k[]r'lq��x*l?n�x
gtis\Kn�gjikbml?n�lt��gt{�x
r,lt��x
eZ{k�q\Kr'�$bmisW�fmbdnZ\Hgt{$x*eZ{k�jgjikeZ{s\�gtn u
lq�ÌfdbmnZ\�rs\
�q[]\Kn?i�r,gqn u �'\1lq�Ni�gtbdn�isWOgjiXb ��gtn�l?pNisbd[¡gtfSp�gjikW�x
lqnDikgqbmnOr��ZeZi'bhr'nZltiX{s\ u e�x
\ u ikl`g�fdbmnZ\
rs\
�?[]\
nDiK�cikWZ\
nÃ³

� ª gqfml?nZ��gqncv lqpNikbm[¡gqf-p�gjikW isWZ\ÄpFlqbdnDi�[`lj�?\Kr]�$bmisW pZbd\Kx
\
�$bhrw\
´Ifdbmn�\Kgt{¡gq��rwl?fmeZis\
�jgtfdeZ\;lt�(isWZ\2rspO\K\ u ¥ ¨   ¶¼Á ¤ ª �Â ª gtncv�l?pNisbd[¡gtf�p�gtisWÄx*l?nDikgtbdn�r$gtiX[]lDr}i$lqn�\;fmbdnZ\;rw\K�q[]\
nDiH�
� ª bm�X��lq{�rslq[]\]lqpNikbm[¡gqf�p�gjikW±isWZ\¡pFlqbdnDi�[]lqeZ�?\�gtfdlqnZ��ikWZ\¡fmbdnZ\rs\
�?[]\
nDi;bmn±ikWZ\u bd{s\Hx0isbdlqn`µ~Å ¿°ÆZÇ`ÈNÉ�ÆÊ¾j¿�ËsË �tikWZ\
n�isWZbhr�lqpZisbd[]gqfcp�gjikW�x*l?nDikgtbdn�r�gtn�bmn � nZbmis\XnceZ[��F\
{�lt�x*l?n�x
gtis\
nOgjis\ u gt{�x
rXlt��x
eZ{s�?\KrX�$bmisWÄfdbmn�\Kgt{6x*eZ{k�jgjise�{s\�¥ ¨ ©�¶¼Á ¢ ª �$WZbhx�WÄgqx
x
eZ[�e�fdgtis\islj�Xgt{ u r'\Kg?x�W�\Kn u pFlqbdn?i-lq�ÌikWZ\;fmbdnZ\2rs\
�?[`\KnDi «

W n²ac\Hx0ikbml?n Â �,\]��l?{s[�eZfdgtis\]ikWZ\�pZ{klq�Zfd\
[ gtn u �'\�r}ike u v¦isWZ\�x*lqnDik{sl?fmfhgt�Zbdfdb i}v°lq�,ikWZ\rsvNr}ik\
[gqn u isWZ\�\*yNbdrwis\Kn�x*\�lt�AgtnÄlqpZisbd[]gqfÌrslqfdeNisbdlqn « W n!ac\Hx0isbdlqn°�]�'\2gtp�pZfmv�isW�\�¯ÄgjyNbd[�eZ[ zA{kbmn�x
bmp�fm\2lq�
z�l?n?ik{svDgt�?bmnÄikl�isWZ\¡pZ{klq��fm\K[ gtn u �'\���l?{s[�eZfhgjis\�isW�\¡lq�Ni�gtbdnZ\ u {s\Hrwe�f i�r�bmn®ac\Kx*isbdlqn�^ « � \�r}ike u v
gqfmfXpFl?rkrwbd�Zfd\�jgt{kbhgtnDikr�lt�6x
lqn�xKgjik\
n�gtisbdlqn lq� u b
CF\K{s\Kn?i]pZbd\Kx
\Kr`lt�~\
ycis{k\
[¡gtfhr�bdn ac\Kx*isbdlqn S¦gtn u bdn
aN\Kx0ikbml?n�`�'\;�qbd�q\6isWZ\;[¡gqbmno{k\KrseZf i$lq�ÌisW�\;p�gtpF\
{�¥=rw\K\�QÃ\
[][¡g��K� ª0«

� � ��	��(�-���-��� �24�����¸���(�2�o�*�-����%,�����(�����K�*	2�o�
�K����� �24����ý)��¡)Ã�(�-�
	���# �	��*)Ã�(�-�%'� �24 	��&�2����K��	��¦)Ì���K"¡���
���

I,l?n�rsb u \K{�isWZ\¡[]bdnZbd[�eZ[3isbd[]\�pZ{klq�Zfd\
[ iklÄ�ql���{klq[ l?nZ\¡�qbd�q\Kn¦pFlqbdnDi2lqn�isW�\¡pZfdgqnZ\]isl°gqnZltikWZ\
{
�$bmisW �?bm�?\
n bmnZbmisbhgtf6gtn u5� n�gqf$ikgqnZ�q\KnDi¡gqnZ�qfd\KrK�,x
eZ{k�TgtiseZ{k\Kr¡gqn u gt��rslqfdeNik\��jgqfmeZ\Hr]lt�;rwpF\
\ u �'isWZ\
pOgjisWOr'|}lqbdnZbmn��oisWZ\Hrw\¡�?bm�?\
n�pOl?bmnDikr2�O\KbmnZ�!�2 `gqn u gtfdlqnZ��isW�\
[3isWZ\ u \K{sbd�jgjikbm�?\`lq�,ikWZ\�x*e�{s�jgjikeZ{k\
gqn u gqx
x
\
fd\
{�gjikbml?n{k\
[¡gtbdnZbdnZ���Flqe�n u \ u �cv�i}�'l]x*lqnOr}i�gtnDikr$¢ gqn u�¤ {k\KrspF\Kx0ikbm�?\
fdv «

D \
nZlqis\��cv�� Æ��kË gqn u�� Æ��kË ikWZ\�pZfhgtn�gq{'x
lDl?{ u bmn�gtis\Hr�lq�(g�pFlqbdnDiK�N�cv�� Æ��kË b i�rXx*eZ{k�jgjise�{s\?�D�cv�� Æ��kËbmikr$ikgtn��q\
nDi-gtn��qfd\1gqn u �Dv�� Æ��kË isWZ\2gq��rwl?fmeZis\��jgtfdeZ\;lt��b i�r-rwpF\
\ u « �lq{"!� Æ��kË �#!� Æ��kË �,\�W�gT�?\~ikWZ\���lqfdfdlj�$bmnZ�]\��?eOgjisbdlqnOr
³
$ !� Æ��kË&% � Æ��kË('
È() � Æ��kË!� Æ��kË*% � Æ��kË+)-,/. � Æ��kË

? �Ni�gtbdnonZlj� ikWZ\�\ �De�gjikbml?n��l?{
!� Æ��kË «

í�ü�ìÃíï



���������
	��	������������������������������ ��!��#"$�%"'&%���(���)���+*-,.���/�0	1&%& �2�
�2�)	��������3	��".�����4"$�2�5��67	�����6��8�:9-���/�4&;!��56�	���!��)���

� Æ��kË*% !� Æ��kË��� Æ��kË � !� Æ��kË��� Æ��kË
Æ !� © Æ��kË Å !� © Æ��kËsË ��� © %

% » � Æ��kË('*È+) � Æ��kËkÆ !� Æ��kË() ,/. � Æ��kË Å � Æ��kË !� Æ��kË('
È() � Æ��kËsË �� � Æ��kË()-,/. � Æ��kËsÆ !� Æ��kË('
È() � Æ��kË � � Æ��kË !� Æ��kË() , . � Æ��kËsË§À�� � � Æ��kË*%%
	 � © Æ��kË !� Æ��kË+'*È() © � Æ��kË Å � © Æ��kË !� Æ��kË() , . © � Æ��kË��� � � Æ��kË % !� Æ��kË�� � Æ��kË��
@ \
n�x
\q��!� Æ��kË % � Æ��kË � Æ��kË « aclO�N�,\�W�gT�?\6ikWZ\���lqfdfdlj�$bmnZ�]rsvcrwis\K[o³

!� Æ��kË&%
������ �����
!� Æ��kË % � Æ��kË('*È+) � Æ��kË!� Æ��kË % � Æ��kË() , . � Æ��kË!� Æ��kË % ¨   Æ��kË � ¨   Æ��kË���� ¤!� Æ��kË % � Æ��kË � Æ��kË!� Æ��kË*% ¨ ©qÆ��kË � ¨ ©qÆ��kË���� ¢

¥}� ª

�$bmisWobdnZbmisbhgtfÌgqn u�� n�gtfÃx
lqn u bmisbdlqnOr� Æ=·NË %�Æ ��� ½ � � ½ ��� ½ �� ½ ��� Ë-½ � Æ��;Ë %�Æ ��� ½ � � ½ ��� ½ �� ½ ��� Ë�� ¥ Â ª
� \¡x*lqnDik{sl?fÌikWZ\¡gqx
x
\
fd\
{�gjikbml?n°�cv ¨   Æ��kË gtn u �,\¡x
lqnDis{klqf(isWZ\ u \K{sbd�jgjikbm�?\�lt�,isWZ\¡x
eZ{s�jgtiseZ{k\��cv¨ ©tÆ��kË ¥ikWZ\
vogt{k\�[`\HgqrseZ{�gt�Zfd\6{k\Kgqf ´Ê�jgtfdeZ\ u ��eZn�x*isbdlqn�r ª0« VXWZ\;�q\Hx0iklq{s´=��eZnOx0isbdlqn ¨ Æ��kË %�Æ ¨   Æ��kËs½ ¨ ©tÆ��kËwË�F\
fdlqn��?r'isl`ikWZ\2rw\
i � % » � ¤ ½ ¤ À! » � ¢ ½ ¢ À «� \6�XgtnDi'isl � n u ��eZn�x0ikbml?n�r � Æ��kË � � Æ��kË �+� Æ��kË � � Æ��kË ��� Æ��kË rkgjisbhrw��vDbdnZ��¥}� ª gtn u ¥ Â ª gqn u rse�x�W�ikW�gjiikWZ\2gqrkrslcx
bdgtis\ u x*l?nDis{klqfF��eZn�x*isbdlqn ¨ Æ��kË*% ÆsÆ ¨   Æ��kËs½ ¨S© Æ��kËwË rsWZl?eZf u []bmn�bm[]b\[
\�isW�\�isbd[`\?³

" Æ ¨   ½ ¨ ©jË %#� %%$ ��'& �(� ¥§� ª

� \°x
gqn p�{slj�?\�isW�\°x*lq[]pZfd\*ik\°x*l?n?ik{sl?fmfhgt��bmfdb i}v®lq�1rsvNr}ik\
[�¥w� ª �1¥ Â ª e�rsbmn��¦ikWZ\Ä{k\KrseZf i�r]lt�1isWZ\
ik{s\HgjikbmnZ�]lq�(lqn�\1[]l?{s\;rsbm[]pZfd\;pZ{klq�Zfd\
[£�$bmisWol?nZfmvlqnZ\;x*l?nDis{klqfF��eZn�x*isbdlqn ¨ ©qÆ��kË ¥=rw\K\VFm�H�7H ª*«

W n Fm�H�7H-�'\ors\*i�� Æ��kË]¶*) �,�,\Äx
lqnDis{klqf,isWZ\ u \K{sbd�jgjikbm�?\�lq�~isW�\ox
eZ{k�TgtiseZ{k\ogtn u �,\�pZ{klj�q\�isWZ\x
lq[]pZfd\*ik\�x
lqnDis{klqfdfhgt�Zbdfmbmi}v]lt�(isWZ\2rsvNr}ik\
[ « VXWZbdrX[]\Hgtn�r'ikW�gjiX��lq{-gqncv¡pOl?bmnDikr Æ � � ½ � � ½ � � ½ � � Ë º_d,+
gqn u Æ � � ½ � � ½ � � ½ � � Ë º d,+��'\�x
gqn±x
lqn�rwis{ke�x*i�gop�gjikW x*l?nZnZ\Kx*isbdnZ�oisW�\Krs\�pOl?bmnDi�r « D \KnZltik\¡isW�bdrpOgjisWÄ�cv.- « � lj�¼bdn°l?{ u \K{$isl�rsgtisbhr}��v�isWZ\�bmn�b ikbdgqf�gqn u�� n�gqf�x
lqn u bmisbdlqnOr$��lq{~isWZ\��Tgq{sbhgt��fm\#� Æ��kË �,\g?rsrseZ[]\�¥§b � � �0/ � � ª ikW�gji1isW�\`pFlqbdnDi1[]lj�?\`gqfml?nZ��ikWZ\�pOgjisW1- �$bmisW¦isWZ\¡gq��rwl?fmeZis\��jgqfmeZ\`lt�,isWZ\
rspF\
\ u � Æ��kË#% ¤ � Å � � ��l?{ � º�» ·�½
Æ � � � � � Ë�� ¤ À gtn u � Æ��kË2¶ � � ��l?{ � º�» Æ � � � � � Ë2� ¤ ½3�$À «_W �� �54 � � ��isWZ\KnÄ�,\2g?rsrseZ[]\�isWOgji-ikWZ\2pFlqbdn?i6[`lj�?\;gtfdlqnZ�]ikWZ\2p�gtisW.- �$b ikWoisWZ\�gt��rslqfdeNis\;�jgqfmeZ\;lq�
ikWZ\�rspF\
\ u � Æ��kË % � ¤ � Å � � ��lq{ � º » ·Z½
Æ � � � � � Ë�� ¤ À gtn u � Æ��kË'¶ � � ��l?{ � º » Æ � � � � � Ë�� ¤ ½3�-À «aNl��N�'\1WOgT�q\�pZ{klj�q\ u isWZ\2x
lq[]pZfd\*ik\�x
lqnDis{klqfdfhgt�Zbdfmbmi}v¡lt��rwvNrwis\K[3¥}� ª �Ã¥ Â ª0«

W n®l?{ u \K{�isl°p�{slj�?\�ikWZ\�\
ycbhrwis\
nOx*\¡lt�$gtn®l?pNisbd[¡gtf�rslqfdeNikbml?n��'\�x
gqn®e�rs\� (bdfdbmpZpFlj� � r2\*yNbdrwis\Kn�x*\
ikWZ\
l?{s\K[o�Zrw\K\AF �HÊ�cisW « S « � « bdb « aNl��N{k\
�${kb ik\�rsvNr}ik\
[ ¥w� ª bdn�isWZ\���l?{s[

!� Æ��kË %76]Æ � Æ��kËs½ ¨ Æ��kËwË-½ � Æ��kË º_d © ! » ·Z½ Å98 Ë:! d © ½ ¨ Æ��kË º;� �

ì(ì ø�i ��ô0ô0ô



^ � �
�2�	��A���$����	��5����6�	�������*%�h��6�	

¬ fmf6{s\��?e�bm{k\
[]\
nDi�r]lt�1isWZ\ÄikWZ\
l?{s\K[8lt�  �bmfdbdpZpOlj� gt{k\°rsgtisbhr � \ u ³°gqfmf$��e�n�x0ikbml?n�r 6]Æ � Æ��kËk½ ¨ Æ��kËwËgq{s\�x*lqnDikbmnceZl?e�r2iklq�?\*isW�\
{��$bmisW²isWZ\Kbm{`p�gq{wikbdgqf u \K{sbd�jgjikbm�?\Kr ¹ isWZ\���eZn�x*isbdlqn5eZn u \K{�ikWZ\�rsbd�qn lq�-isWZ\bdnDis\K�q{�gtfZbdn!¥§� ª bhr,x
lqnDisbdnceZlqeOr ¹ isWZ\1x*l?n?ik{sl?fN��eZn�x*isbdlqn�r ¨   Æ��kË � ¨F© Æ��kË gt{k\-�Ol?eZn u \ u gtn u isWZ\1{kgqnZ�q\$lq�x
lqnDis{klqfFbhr$x*lqnc�?\*y ¹ � Æ��kË º_d © ! » ·Z½ Å98 Ë ! d © ¥�d © ! » ·�½ Å98 Ë ! d © bhr$x*fdl?rs\ u ª ¹ isWZ\�bdnZbmisbhgtfÃgtn u� n�gtf(pOl?bmnDikr`¥ � Æ=·NËk½ � Æ �;Ë ª gq{s\ � yN\ u ¹ lqnZ\�x
gtn!�q\
{kbm��v�isWOgji~ikWZ\
{k\2\
ycbhrwikr1g�x*l?n�r}i�gtnDi1� 4 · rweOx�WikW�gji;��l?{;\
�?\
{kv � Æ��kË º d © ! » ·�½ Å98 Ë ! d © gqn u ¨ º � ikWZ\]��lqfdfdlj�$bmnZ�obdnZ\ �De�gqfmbmi}v°bhr;rsgtisbhr � \ u ³� 6]Æ � Ë(� � Æ � � � © Å )tË « VXWce�r1�'\¡x
gtn�gqrkrwe�[`\�isW�\¡\*yNbdrwis\Kn�x*\`lt�Xgtn�lqpNikbm[¡gqf�rslqfdeNikbml?n�gqn u gqnl?pNisbd[¡gtfÃx
lqnDis{klqfF��lq{$p�{sl?�Zfm\K[ ¥}� ª �Ì¥ Â ª �Ì¥§� ª0«

� � ���o�
�
%,	����*��� �24 ������ 	 ��
� "�� � ���
��%'�
���
� �24�� ���2��� �2	����
�
�(� �����3�����2���
�-�

	�
� ��������������������� ��!"��#�$&%'��(������� )*�+��-,.�/��$0��!1)2���3�4�45��76��8�
aNvcrwis\K[ ¥}� ª �Ì¥ Â ª bhr$gteNiklqnZl?[]lqe�rX�$bmisW � yN\ u \
n u pOl?bmnDi�r « ¬ pZpZfdvnZlj� isWZ\�¯ÄgtyNbm[�eZ[�zA{kbmnOx*bdpZfm\;lq�
z�l?n?ik{svDgt�?bmn;��l?{�isWZbhr�i}vcpF\$lt��rwvNrwis\
[¡r « �$\K�${sbmis\-rsvNr}ik\
[�¥w� ª �O¥ Â ª gtn u bdn?ik\
�?{kgqfS¥=� ª g?r�isWZ\X��l?fmfdlj�$bmn��
rsvNr}ik\
[o³ �������� �������

!� � Æ��kË % ) � � Æ=·ZË*% ·!� Æ��kË % � Æ��kË+'*È() � Æ��kË � ÆI·NË % � � � Æ �;Ë*% � �!� Æ��kË % � Æ��kË() , . � Æ��kË � Æ=·ZË*% � � � Æ��;Ë % � �!� Æ��kË % ¨   Æ��kË � Æ=·NË*% � � � Æ �;Ë*% � � � ¨   Æ��kË���� ¤!� Æ��kË % � Æ��kË � Æ��kË � Æ=·NË&% � � � Æ �;Ë*% � �!� Æ��kË*% ¨ ©qÆ��kË � Æ=·NË*% � � � Æ �;Ë % � � � ¨ ©qÆ��kË���� ¢
D \
nZlqis\`�cv:9 Æ��kË %¸Æ<; � Æ��kËk½;   Æ��kËs½; © Æ��kËk½; � Æ��kËs½8; + Æ��kËk½;>=?Æ��kËwË isW�\��q\Hx0iklq{~lq��? u eOgtf@?��jgt{kbdgq�Zfm\Hr ¹ikWZ\ @ gq[]bmfmisl?nZbdgqnBA3bhr u \ � nZ\ u ��lq{$\K�q\K{sv � º » ·�½3�$À �cv

A Æ � Æ��kËs½ 9 Æ��kËk½ ¨   Æ��kËk½ ¨ ©tÆ��kËwË %C; � Æ��kË Å ;   Æ��kË � Æ��kË('
È() � Æ��kË ÅÅ ;A©qÆ��kË � Æ��kË+)-,/. � Æ��kË Å ; � Æ��kË ¨   Æ��kË Å ; + Æ��kË � Æ��kË � Æ��kË Å ; = Æ��kË ¨ ©?Æ��kË�� ¥�^ ª

� \;W�gT�q\1ikWZ\���lqfdfmlj�$bdnZ�]g u |}l?bmnDi-rsvcrwis\K[£��l?{$\
�q\K{sv � º®» ·�½3�$À ³
!9 Æ��kË %

��������� ��������

!; � Æ��kË % ·!;   Æ��kË % ·!; © Æ��kË % ·!; � Æ��kË % � ;   Æ��kË+'*È() � Æ��kË � ; © Æ��kË+)-,/. � Æ��kË � ; + Æ��kË � Æ��kË!; + Æ��kË %0;   Æ��kË � Æ��kË() , . � Æ��kË � ; © Æ��kË � Æ��kË+'*È() � Æ��kË!; = Æ��kË % � ; + Æ��kË � Æ��kË
¥�S ª

acl ; � Æ��kË � ;   Æ��kË � ; © Æ��kË gt{k\¡x*l?n�r}i�gtnDi2lqn » ·Z½ �$À «K@ \
nOx*\¡ikWZ\
{k\¡\*yNbhr}iEDGF · gtn u µ�º�» ·�½k¾j¿SÀrse�x�W®ikW�gji ;   % D '
È() µ'� ;A© % D )-,/. µ ¥�W�\
{k\BD %'H ; ©  Å ; ©© F · gqn u ��l?{ID 4 · �'\W�gT�?\

í�ü�ìÃíï



���������
	��	������������������������������ ��!��#"$�%"'&%���(���)���+*-,.���/�0	1&%& �2�
�2�)	��������3	��".�����4"$�2�5��67	�����6��8�:9-���/�4&;!��56�	���!��)� S

'
È() µ %0;   � H ; ©  Å ; ©© � )-,/. µ %0; © � H ; ©  Å ; ©© ª*« VXWZ\
no�'\2x
gqn�{k\
�${kb ik\1isWZ\2g u |}lqbdnDi$rsvNr}ik\
[ ¥�S ªgqn u isWZ\ @ gt[]bmfmisl?nZbhgtn±¥�^ ª g?r'��lqfdfmlj�-rK³�������� �������
; � Æ��kË�¶G; �;   Æ��kË�¶ D '*È+) µ; © Æ��kË�¶ D )-,/. µ!; � Æ��kË % � D '*È+)*Æ � Æ��kË � µ Ë � ; + Æ��kË � Æ��kË!; + Æ��kË % D � Æ��kË() , .ÌÆ � Æ��kË � µ Ë!; = Æ��kË % � ; + Æ��kË � Æ��kË

¥� ª

A Æ � Æ��kËk½ 9 Æ��kËk½ ¨   Æ��kËs½ ¨S© Æ��kËwË % D � Æ��kË('*È+)
Æ � Æ��kË � µ Ë Å ; � Æ��kË ¨   Æ��kË ÅÅ ; + Æ��kË � Æ��kË � Æ��kË Å ;>=tÆ��kË ¨F© Æ��kË Å ; � %% � !; � Æ��kË � Æ��kË Å ; � Æ��kË !� Æ��kË Å ; = Æ��kË ¨ ©qÆ��kË Å ; � � ¥�L ª

D \ � n�\ �
Æ � Æ��kËk½ 9 Æ��kËsË*% Ç�, .

¨   Æ��kË º » � ¤ ½ ¤ À¨ ©qÆ��kË º » � ¢ ½ ¢ À
A Æ � Æ��kËk½ 9 Æ��kËs½ ¨   Æ��kËs½ ¨F© Æ��kËwË

�$W�\
{k\�9 Æ��kËs½ � Æ��kËs½ ¨   Æ��kË gtn u ¨ ©jÆ��kË gt{k\1x
lqn�rsb u \
{k\ u gqrXbdn u \
pF\
n u \
nDi-�jgt{kbdgq�Zfd\Kr «VXWZ\�¯ÄgtyNbm[�eZ[ zA{kbmn�x
bmp�fm\`lt�,z�l?n?ik{svDgt�?bmn²¥:F �H�VXW « S « �
b ª g?rsrs\
{sikr~isW�gti;b � Æ ¨��  Æ��kË � ¨��© Æ��kËwË bdr�gqnl?pNisbd[¡gtfÃx
lqnDis{klqfI�DisWZ\Kn
¥§g ª isWZ\K{s\$\
ycbhrwikrAgtn¡gq��rwl?fmeZis\
fdv�x
lqnDisbdnceZlqe�r�n�lqnN´c[
\K{sl��q\Hx0iklq{s´=��eZnOx0isbdlqn 9 Æ��kË �$W�bdx�Wbdr~g`x
lqnDisbdnceZlqeOr'rslqfdeNikbml?nikl°¥� ª ¹
¥�� ª ��lq{�gtfd[]l?rwi�\
�?\
{kv � yN\ u � º±» ·Z½ �$À isWZ\-��eZn�x0ikbml?n A Æ � Æ��kËs½ 9 Æ��kËs½ ¨   Æ��kËs½ ¨F© Æ��kËsË lt�isWZ\;�jgq{sbhgt�Zfd\Kr ¨   Æ��kË º®» � ¤ ½ Å ¤ À gqn u ¨S© Æ��kË º » � ¢ ½ Å1¢ À lqnZfdvgtiwikgqbmnOr,bmikr-[`bdnZbd[�eZ[gji$ikWZ\;pOl?bmnDi ¨   Æ��kË&% ¨ �  Æ��kË � ¨S© Æ��kË % ¨ �© Æ��kË ³�

Æ � Æ��kËk½ 9 Æ��kËsË*% A Æ � Æ��kËs½ 9 Æ��kËs½ ¨ �  Æ��kËk½ ¨ �© Æ��kËwË ½ � º®» ·Z½ �$À��
¥§x ª ikWZ\1��eZn�x*isbdlqn

�
Æ��kË*% �

Æ � Æ��kËs½ 9 Æ��kËwË bhr'gq��rslqfdeNis\Kfmv�x
lqnDisbdnceZlqe�r,bdn±» ·Z½ �$À gtn u
&
�

& � Æ � Æ��kËk½ 9 Æ��kËsË*%
� A
� � Æ � Æ��kËk½ 9 Æ��kËk½ ¨   Æ��kËs½ ¨S© Æ��kËwË��

¥ u ª gji�gtncv!isbd[`\ � º » ·�½3�$À ikWZ\�{k\
fhgjisbdlqnOr ; � F · gtn u �
Æ � Æ��kËk½ 9 Æ��kËsË %£· gt{k\rsgtisbhr � \ u «

¬ []\Kg?rweZ{�gt��fm\�x
lqnDis{klqf Æ ¨   Æ��kËs½ ¨F© Æ��kËwË gqn u isW�\`g?rsrslNx*bhgjis\ u is{�gj|}\Hx0iklq{kv � Æ��kË lq�6¥}� ª rkgjikbdrw��vcbmn��gqfmfAx
lqn u bmisbdlqnOr~lq��isWZ\�¯ÄgtyNbm[�eZ[ zA{sbdn�x
bmpZfd\]lt�,z�l?n?ik{svDgt�?bmnÄ�$bdfmf��F\¡x
gtfdfd\ u ���1���)�2�V	��-&%���(���)���Ogtn u
���1��� �;�V	����� 	
	2�%&;�h����� « ¬ pFlqbdn?i � Æ���KË lt�Ìgqn�\*ycik{s\K[]gqf�ik{kgt|}\Kx*islq{kv`�$bmfdfO�F\�x
gtfdfd\ u g3*%�����h&;�1���+���������(�
bm��gji � % �� ikWZ\-x*l?nDis{klqfD��eZn�x*isbdlqn ¨ Æ��kË W�gqrAg u bhrsx
lqnDisbdnceZbmi}v ¹ isWZ\Xikbm[]\ �� �$bmfdfN�O\-xKgtfdfm\ u g *5�����h&5� ���+�
�����V� « �{sl?[¸x
lqn u b ikbml?n¦¥ u ª gqn u ��{klq[ ¥�L ª �'\~l?�Nikgqbmn¡ikW�gji'��lq{Xgtn\*ycis{k\
[¡gtfOis{�gj|}\Hx0iklq{kv2isW�\~��l?fmfdlj�$bmn��\��De�gtfdb i}vWZlqf u rK³

ì(ì ø�i ��ô0ô0ô



 � �
�2�	��A���$����	��5����6�	�������*%�h��6�	

� !; � Æ��kË � Æ��kË Å ; � Æ��kË !� Æ��kË Å ;7=qÆ��kË ¨F© Æ��kË Å ; � % · ¥§� ª
� \2x
gqfdx
eZfdgtis\�nZlj� !A Æ��kË «
!A Æ��kË % � �; � Æ��kË � Æ��kË � !; � Æ��kË !� Æ��kË Å !; � Æ��kË !� Æ��kË Å ; � Æ��kË �� Æ��kË Å !;>=tÆ��kË ¨F© Æ��kË Å ;>=qÆ��kË !¨S© Æ��kË %

% » � �; � Æ��kË � Æ��kË Å !; = Æ��kË ¨ ©tÆ��kË=À Å ; � Æ��kË !¨   Æ��kË Å ; = Æ��kË !¨ ©tÆ��kË(�
VXWZ\;\
yNpZ{s\Hrsrsbdlqnbdn�isWZ\;��{kg?x�Ôq\*i�r'bdrX\��?eOgtfSisl�[K\
{kl « �$\Kgqfmfdvq�

� �; � Æ��kË � Æ��kË Å !;7=qÆ��kË ¨F© Æ��kË*% » D )-,/.�Æ � Æ��kË � µ Ë !� Æ��kË � !; + Æ��kË � Æ��kË � ; + Æ��kË !� Æ��kË§À � Æ��kË Å
Å !; = Æ��kË ¨ ©tÆ��kË % D�� Æ��kË � © Æ��kË() ,/.�Æ � Æ��kË � µ Ë � D�� Æ��kË � © Æ��kË+)-,/.ÃÆ � Æ��kË � µ Ë �� ; + Æ��kË � Æ��kË ¨ © Å ; + Æ��kË � Æ��kË ¨ © % ·.� �lq{-gtncv�\
ycis{k\
[¡gtfSik{kgt|}\Kx0iklq{kv¡�,\�W�gT�?\ !A Æ��kË�¶ · �Nb « \�ikWZ\���lqfdfmlj�$bdnZ�`\ �De�gqfmbmi}v�WZl?f u rK³

; � Æ��kË !¨   Æ��kË Å ;>=tÆ��kË !¨S© Æ��kË&% · � ¥§� ª

	�
�� � ��$ � �4$ � $ �3�:��! , �������@�����3�����
	1��!���#�$G%'��(������� )*���8�-,.�/���$ ��! )2�����
�4�453��63�� �� ��#�$ ��3�4$ ������ ��!�

� \�is{k\Kgji�x*l?n u bmisbdlqn5¥§� ª bmn!isWZ\`bmnDik\
{kbml?{6lq� �`��b « \ « �'\`x
lqn�rsb u \
{~isWZ\¡x
g?rw\��$WZ\
n!isWZ\K{s\`\*yNbhr}i�r6gqn
bdnDis\K{s�jgtf�» � � ½ � � � À�� » ·Z½ �$À rwe�x�W�isWOgji � A � � ¨   ¶ · gtn u � A � � ¨S© ¶ · ��lq{ � º » � � ½ � � � À « �{sl?[ \ �De�gqfmbmi}v � A � � ¨   ¶¸· �,\]lq�Zikgtbdn¦��{sl?[ ¥�L ª ; � Æ��kË6¶ý· �ÃW�\
n�x
\ !; � Æ��kË~¶¸· ��b « \ « ¥��{klq[¥� ªsª D '*È+)
Æ � Æ��kË � µ Ë Å ; + Æ��kË � Æ��kË&% ·.� ¥w��� ª �{sl?[ \ �De�gqfmbmi}v � A � � ¨S© ¶¸· �,\]lq�Zikgtbdn¦��{sl?[ ¥�L ª ;>=qÆ��kË6¶ý· �Ãb « \ « !;7=?Æ��kË~¶ý· �ÌWZ\
n�x
\Ä¥��{klq[¥� ªsª ; + Æ��kË�¶ · �Zb « \ « !; + Æ��kË�¶ · �NWZ\
n�x
\�¥��{klq[ ¥� ªsª

D ) , .�Æ � Æ��kË � µ Ë*% ·.� ¥w�q� ª
� lj�;�Ne�rwbdnZ�¡\��?eOgtfdb ikbm\Hr ; � Æ��kË�¶ · gtn u ; = Æ��kË�¶ · �Z�,\�l?�Nikgqbmn���{sl?[ ¥§� ª

; � % ·.�
� \2x
gqn�{k\
�${kb ik\¡¥}��� ª ¥�e�rsbmn��¡\ �De�gtfdbmi}v ; + Æ��kËA¶ · ª g?r'��lqfdfmlj�-rK³

D '*È+)*Æ � Æ��kË � µ Ë&% · � ¥w� Â ª
I,l?[`pOgt{kbmnZ� ¥w�q� ª gtn u ¥}� Â ª �'\�lq�Zikgtbdn D %�· « @ \
n�x
\¦¥��{klq[ ¥� ªwª ;   Æ��kË#% ; © Æ��kË2¶ · gtn u�'\�l?�Nikgqbmn²g!x*lqnDik{kg u bdx*isbdlqn®�$bmisW²x
lqn u b ikbml?n ¥§g ª ��{klq[3isWZ\o¯ÄgjyNbd[�eZ[ zA{kbmnOx*bdpZfm\�lt�~z�lqnDik{svDgt�qbdn

¥§�O\Hx
gqe�rw\��'\�lq�Ni�gtbdn ;   Æ��kË %0; © Æ��kË %C; � Æ��kË %G; + Æ��kË*%C;7=qÆ��kË�¶0; � % · ª0«� Ò�� ��! �Ì��� Ò�� � isWZ\K{s\�gq{s\�nZl~\
yDik{s\K[¡gtftik{kgt|}\Kx*islq{kbd\KrÃx
lqnDikgqbmnZbdnZ�~g~pZbd\Kx*\'x*l?{s{k\KrspOl?n u bdnZ�Xisl1rwl?[]\
¨   Æ��kË � ¨ ©tÆ��kË ��{sl?[ isW�\;bmnDis\K{sbdlq{Xlq�:� «

í�ü�ìÃíï



���������
	��	������������������������������ ��!��#"$�%"'&%���(���)���+*-,.���/�0	1&%& �2�
�2�)	��������3	��".�����4"$�2�5��67	�����6��8�:9-���/�4&;!��56�	���!��)��L

	�
 	 � ��$ � �4$ � $ �3�:��! , �������@�����3�����
	1��!���#�$G%'��(������� )*���8�-,.�/���$ ��! )2�����
�4�453��63�� ��� ��#�$ � ���-� � ��! 

� \�is{k\Kgti-x*lqn u b ikbml?n�¥§� ª lqn�ikWZ\;�Ol?eZn u lt�:� « � \;[�e�rwi-x*lqnOrwb u \
{XikWZ{k\
\;x
g?rw\Hr
³
� ª ikWZ\�x
g?rw\��$WZ\Kn�isWZ\K{s\A\
yNbdrwikrÃrslq[]\AbdnDis\
{k�jgtf�» � � ½ � � � À�� » ·Z½3�-À rwe�x�W1ikW�gji � A � � ¨   �¶· gtn u � A � � ¨S© �¶ · ��lq{ � º Æ�� � ½ � � � Ë �Â ª ikWZ\�x
g?rw\��$WZ\Kn�isWZ\K{s\A\
yNbdrwikrÃrslq[]\AbdnDis\
{k�jgtf�» � � ½ � � � À�� » ·Z½3�-À rwe�x�W1ikW�gji � A � � ¨   �¶· gtn u � A � � ¨ ©$¶ · ��lq{ � º Æ�� � ½ � � � Ë �� ª ikWZ\�x
g?rw\��$WZ\Kn�isWZ\K{s\A\
yNbdrwikrÃrslq[]\AbdnDis\
{k�jgtf�» � � ½ � � � À�� » ·Z½3�-À rwe�x�W1ikW�gji � A � � ¨   ¶· gtn u � A � � ¨S© �¶ · ��lq{ � º Æ�� � ½ � � � Ë «

I,l?n�rwb u \K{XisWZ\2xKgqrs\�� ª0«
^6rwbdnZ� � A � � ¨   �% · �
�'\Alq�Ni�gtbdn6��{klq[ý¥�L ªS¨   Æ��kË*% � ¤ ) ,��+.SÆ<; � Æ��kËwË «�@ \
n�x
\�!� Æ��kË % � ¤ )-,��(.ÃÆ<; � Æ��kËwË��l?{ � º Æ�� � ½ � ��� Ë � » ·Z½ �$À « ^~rsbmn�� � A � � ¨ © �%�· �Ì�'\¡lq�Zikgtbdn���{sl?[ ¥cL ª�¨ ©tÆ��kË % � ¢ ) ,��(.SÆ<; = Æ��kËsË «

@ \
n�x
\ !� Æ��kË % � ¢ )-,��(.SÆ ; = Æ��kËsË ��lq{ � º Æ�� � ½ � � � Ë � » ·Z½ �$À «� Ò�� ��! �Ì��� Ò�� � bmn5isW�\�xKgqrs\¦� ª �'\�l?�Nikgqbmn²isWZ\o{k\KrseZfmi�ikW�gji]isW�\�p�gq{wi]lt�6isWZ\�\*ycik{s\K[]gqfXp�gjikW
x
lq{k{s\HrwpFlqn u bmn���ikl$isWZ\�bmnDis\K{s�jgqf Æ�� � ½ � � � Ë bdr(rwl?[]\�x*eZ{k�q\��$bmisW�isW�\�pZbd\Kx*\K�$bdrs\*´ÊfdbmnZ\Hgt{Ãx
eZ{s�jgtiseZ{k\�!� Æ��kË*%� ¢ )-,��(.SÆ ;>=qÆ��kËwË gtn u �$bmisW!isWZ\`pZbd\Kx
\
�$bhrw\
´Ifdbmn�\Kgt{6gt��rslqfdeNis\��jgtfdeZ\�lq�,rwpF\
\ u !� Æ��kË % � ¤ ) ,��+.SÆ<; � Æ��kËwË¥ ; � F · ��D F · ª0«

I,l?n�rwb u \K{XisWZ\2xKgqrs\ Â ª0«
^6rwbdnZ� � A � � ¨   �% · �
�'\Alq�Ni�gtbdn6��{klq[ý¥�L ªS¨   Æ��kË*% � ¤ ) ,��+.SÆ<; � Æ��kËwË «�@ \
n�x
\�!� Æ��kË % � ¤ )-,��(.ÃÆ<; � Æ��kËwË��l?{ � º Æ�� � ½ � ��� Ë � » ·�½3�$À «^6rwbdnZ� � A � � ¨ ©!¶ · ���,\olq�Zikgtbdn ��{klq[�¥�L ª ; = Æ��kË]¶ · ��b « \ « !; = Æ��kË]¶ · �,WZ\
n�x
\®¥��{klq[ ¥� ªwª

; + Æ��kË�¶ · �Zb « \ « !; + Æ��kË�¶ · �NW�\
n�x
\�¥��{klq[ ¥� ªwª
D ) , .�Æ � Æ��kË � µ Ë*% ·.� ¥w�K� ª

 �{sl?[ ¥§� ª �,\�lq�Zikgtbdn � !; � Æ��kË � Æ��kË Å ; � Æ��kË !� Æ��kË Å ; � % · � ¥w�
^ ª �{sl?[ ¥}�H� ª ��lqfdfdlj�-r�ikW�gji-�'\�[�e�rwi~x*l?n�rsb u \K{'i}�,l]pFl?rkrwbd�Zbdfmbmisbd\KrK³
g ª ) , .�Æ � Æ��kË � µ Ë % · �� ª D % · «

W n�isW�\2rweZ�Sx
g?rw\;g ª �'\;W�gT�?\ ) , .ÃÆ � Æ��kË � µ Ë*% · �Nb « \ « � % µ ÆsÇ`ÈNÉ�¿�Ë ��l?{ � º Æ�� � ½ � � � Ë � » ·Z½ �$À «VXWce�rK�Tbmn�ikWZ\�rseZ�FxKgqrs\�g ª �,\Al?�Nikgqbmn2g$fdbdnZ\�rs\
�q[]\Kn?iÃbdn;ikWZ\ u bd{s\Hx0ikbml?n2µ�gqn u �$b ikW�isWZ\,pZbd\Kx*\K�$bdrs\*´
fdbdnZ\Kgq{-gt��rslqfdeNis\1�jgtfdeZ\;lt��rwpF\
\ u !� Æ��kË % � ¤ )-,��(.SÆ ; � Æ��kËsË ¥ ; � F · ��D 4 · ª0«

W n`isW�\-rweZ�Sx
g?rw\X� ª D % · �jisWZ\Kn]�,\Xlq�Zikgtbdn���{sl?[�¥� ª isW�gti ;   Æ��kË %C; © Æ��kË %G; + Æ��kË %C;7=qÆ��kË�¶ · �!; � Æ��kË�¶ · « @ \
nOx*\ ; � Æ��kË�¶C; � Æ�� � Ë %����
	�� � «  �{sl?[£¥}�K^ ª �,\'lq�Ni�gtbdn � ¤ ; � Æ�� � Ë�) ,��+.�Æ<; � Æ�� � ËwË Å ; � %· ��b « \ « � ¤ � ; � Æ�� � Ë�� Å ; � % · �Ob « \ « � ; � Æ�� � Ë � % ; � � ¤ �% · b � ; � 4 · « @ \
nOx*\q�O��lq{ ; � 4 · isWZ\K{s\�bdrn�l`x
lqnDis{�g u bhx0ikbml?n�$bmisWox*l?n u bmisbdlqn±¥§g ª ��{klq[¸ikWZ\2¯ÄgjyNbd[�eZ[�z�{sbdn�x*bdpZfd\�lt��z�l?n?ik{svDgt�?bmn!¥���lq{ ; � % ·

ì(ì ø�i ��ô0ô0ô



� � �
�2�	��A���$����	��5����6�	�������*%�h��6�	

�'\�l?�Nikgqbmn ;   Æ��kË % ; © Æ��kË % ; � Æ��kË % ; + Æ��kË % ;7=qÆ��kËX¶�· >°gx
lqnDis{�g u bhx0ikbml?nÄ�$b ikW¦x
lqn u bmisbdlqn5¥§g ª��{klq[£isWZ\�¯ÄgtyNbm[�eZ[�zA{kbmnOx*bdpZfm\;lq��z�l?n?ik{svDgt�?bmn ª*«
�$\K[¡gt{kÔoisW�gti1bm� D %�· ��lq{;rslq[]\�\
ycis{k\
[¡gtf�p�gjikWÃ�SisW�\
n�b i1��lqfdfmlj�-r~��{klq[8¥� ª ikW�gji !; + Æ��kË$¶�· �b « \ « ; + Æ��kË % ���
	�� � % ; + � gtfdlqn���ikWZ\¡�$WZl?fm\]\*ycik{s\K[]gqfAp�gjikW «f@ \
n�x
\q�(g?r;bdn¦ikWZ\�rseZ�FxKgqrs\]� ª �,\

WOgT�q\ ; + Æ��kË$¶�· gtfdlqnZ�isWZ\`p�gt{si�lt��ikWZ\�\
ycis{k\
[¡gtf�p�gtisW¦x
lq{k{s\HrwpFlqn u bmn��¡isl�isWZ\]bdnDis\
{k�jgtf Æ�� � ½ � � � Ë �ikWZ\
n ; + Æ��kË�¶�· gqfml?nZ�ÄisW�\�$WZl?fm\�\*ycis{k\
[¡gtf,p�gjikW « U'eNi`b � D % · gtn u ; + Æ��kË�¶ · gtfdlqn��!rwl?[]\\
ycis{k\
[¡gtf(p�gjikWÃ�SisWZ\Kn!bmi~��l?fmfdlj�-r-��{klq[ ¥� ª ikW�gji !; � Æ��kËX¶ · �Fb « \ « ; � Æ��kË % ���
	�� � % ; � � gtfdlqnZ�isWZ\�$W�lqfd\¡\*ycis{k\
[¡gtf�p�gjikW « @ \
n�x
\q� ; � Æ�� � Ë % ; � � gtn u �'\¡lq�Ni�gtbdn±isW�gti�gtfdlqn���ikWZ\��$WZl?fm\\*ycis{k\
[¡gtfpOgjisW]ikWZ\6rspF\
\ u bdr�\
bmisWZ\K{,bdn�x*{k\Kg?rwbdnZ�;l?{ u \Kx
{s\Hgqrsbmn�����eZn�x0ikbml?n!¥�bmi u \
pF\
n u r,lqn]ikWZ\~bdnZbmisbhgtfSgtn u`� n�gtf
x
lqn u b ikbml?n�r ª �Ob « \ « !� Æ��kË % � ¤ )-,��(.SÆ ; � � Ë gqn u � Æ��kË % � ¤ � ) ,��(.�Æ ; � � Ë Å � � « aclO��ikWZ\�\
ycis{k\
[¡gtf(p�gjikWbhrX{keZnobmn�isbd[]\ � % Æ � � � � � Ë��NÆ � ¤ ) ,��(.SÆ<; � � ËsË % � � � � � � � � ¤ «aclO�,bdn isWZ\°rseZ�Sx
g?rw\o� ª gqn u bm� ; � 4 · �,\olq�Zikgtbdn5isWZ\Ä{k\KrseZfmi`ikW�gji�l?pNisbd[¡gtf$p�gtisW�rgt{k\�gqfmfg u []bdrkrsbm�Zfd\Äx*eZ{k�q\Hr��$bmisW ikWZ\ÄfmbdnZ\Hgt{¡gt��rslqfdeNik\��jgqfmeZ\olq�1rspO\K\ u � Æ��kË�% � ¤ � ) ,��+.SÆ<; � � Ë Å � � gtn u�$W�bdx�Wogt{k\�{seZn�bdn�ikbm[]\ � % � � � � � � � � ¤ «� Ò�� ��! �Ì��� Ò�� � bdn�isWZ\�x
gqrs\ Â ª �'\�lq�Ni�gtbdn�ikWZ\2{k\KrseZfmi'ikW�gji-bm��D 4 · � ; � F · �NisWZ\Kn�isWZ\;p�gq{wi-lq�ikWZ\]\*ycis{k\
[¡gqf�pOgjisW±x*l?{s{k\KrspFlqn u bdnZ�isl�isWZ\]bdnDis\
{k�jgtf Æ�� � ½ � ��� Ë bdr;g�fdbmn�\]rs\
�?[]\
nDi1bdn¦isWZ\ u bd{s\Hx0ikbml?nµ gqn u �$bmisW5isW�\�pZbd\Kx
\
�$bhrw\
´IfdbdnZ\Kgq{`gq��rwl?fmeZis\�jgqfmeZ\�lt�1rwpF\
\ u !� Æ��kË�% � ¤ ) ,��+.SÆ<; � Æ��kËwËk¹ bm� D % · �; � 4 · �DisW�\
n�lqpNikbm[¡gtfSp�gtisW�rXgq{s\1gtfdfSg u []bdrkrsbm�Zfd\�x*eZ{k�q\Hr��$bmisW�isWZ\1fdbmnZ\Hgt{$gt�Orwl?fmeNik\~�jgtfdeZ\�lt��rwpF\
\ u� Æ��kË&% � ¤ � ) ,��(.�Æ ; � � Ë Å � � �NikWZ\
v�gt{k\6{keZnobdn�ikbm[]\ � % � � � � � � � � ¤ «

I,l?n�rwb u \K{XisWZ\2xKgqrs\1� ª0«
^6rwbdnZ� � A � � ¨   ¶ · �N�'\�lq�Ni�gtbdn��{klq[ ¥�L ª ; � Æ��kË�¶ · �NWZ\Kn�x*\ !; � Æ��kË�¶ · �Zb « \ « ¥��{klq[3¥� ªsª

D '*È+)
Æ � Æ��kË � µ Ë Å ; + Æ��kË � Æ��kË&% ·.� ¥w�TS ª
 �{sl?[ ¥§� ª �,\�lq�Zikgtbdn

; = Æ��kË ¨ ©tÆ��kË Å ; � % ·.� ¥w�  ª
^6rwbdnZ� � A � � ¨S© �% · �
�'\Alq�Ni�gtbdn6��{klq[ý¥�L ªS¨F© Æ��kË*% � ¢ ) ,��+.SÆ<;>=?Æ��kËwË «�@ \
n�x
\�!� Æ��kË*% � ¢ )-,��(.SÆ ;>=qÆ��kËwË��l?{ � º Æ�� � ½ � ��� Ë � » ·�½3�$À « �{sl?[ ¥}�  ª ��lqfdfdlj�-r�ikW�gji-�'\�[�e�rwi~x*l?n�rsb u \K{'i}�,l]pFl?rkrwbd�Zbdfmbmisbd\KrK³
g ª ; � % · �� ª ; � 4 · «

I,l?n�rwb u \K{6ikWZ\¡rwe��FxKgqrs\�g ª*« � \�WOgT�q\ ; � %�· ��WZ\Kn�x*\?�S��{sl?[8¥}�  ª �'\`lq�Ni�gtbdn ; = Æ��kË ¨ ©tÆ��kË %�· «VXW�\
n ;>=tÆ��kËo¶ · ¥��F\KxKgte�rs\ ¨S© Æ��kË �%8· ª �-b « \ « !;>=?Æ��kËo¶ · �$WZ\Kn�x*\ ¥��{klq[.¥� ªwª ; + Æ��kËo¶ · �~b « \ «!; + Æ��kË'¶ · �FW�\
n�x
\�¥��{klq[ ¥� ªwª D ) , .ÃÆ � Æ��kË � µ Ë % · «  �{sl?[ ¥}�TS ª �'\�lq�Zikgtbdn D '*È()
Æ � Æ��kË � µ Ë % · «VXWce�rK�N�'\1WOgT�q\�D % · gqn u ;   Æ��kË*%C; © Æ��kË %0; � Æ��kË %0; + Æ��kË*%C;>=tÆ��kË�¶0; � % · >�g]x
lqnDis{�g u bhx0ikbml?n�$bmisWÄx
lqn u bmisbdlqn±¥§g ª ��{sl?[ isW�\�¯ÄgjyNbd[�eZ[�z�{sbdn�x*bdpZfd\;lt�Az�lqnDis{kv?gq�qbdn «
aclO��bdnoisWZ\�rweZ�Sx
g?rw\;g ª nZl¡\*ycik{s\K[]gqfÌx*e�{s�?\�xKgtnÄx*l?nDikgtbdnÄg]pZbd\Kx*\�rwe�x�W�ikW�gji � A � � ¨   �% · gtn u� A � � ¨S© ¶ · gqfml?nZ��ikWZbhr$pZbd\Kx*\ «
I,l?n�rwb u \K{$isWZ\�rweZ�Sx
g?rw\;� ª0« � \2WOgT�q\ ; � 4 · gqn u ¨F© Æ��kË&% � ¢ )-,��(.�Æ ;>=tÆ��kËsË �FWZ\
nOx*\q����{sl?[3¥w�  ª�'\�lq�Ni�gtbdn � ;>=tÆ��kË �+%C; � � ¢ «-@ \
n�x
\q� !;7=qÆ��kË�¶ · gtn u ¥���{sl?[3¥� ªwª ; + Æ��kË�¶ · �Zb « \ « !; + Æ��kË�¶ · �ZWZ\Kn�x*\¥���{sl?[ ¥� ªwª D )-,/.�Æ � Æ��kË � µ Ë %¸· «  �{sl?[ ¥}�7S ª �,\]l?�Nikgqbmn D '
È()
Æ � Æ��kË � µ Ë %¸· « VXWDeOr
�(�,\]W�gT�?\

í�ü�ìÃíï



���������
	��	������������������������������ ��!��#"$�%"'&%���(���)���+*-,.���/�0	1&%& �2�
�2�)	��������3	��".�����4"$�2�5��67	�����6��8�:9-���/�4&;!��56�	���!��)���

D % · gtn u ;   Æ��kË&% ; © Æ��kË %0; � Æ��kË % ; + Æ��kËA¶ · � ;7=qÆ��kË �¶ · � ; � 4 · >¡isWZ\K{s\;bhr$nZl�x
lqnDis{�g u bhx0ikbml?n�$bmisWÄx
lqn u bmisbdlqn±¥§g ª ��{sl?[ isW�\�¯ÄgjyNbd[�eZ[�z�{sbdn�x*bdpZfd\;lt�Az�lqnDis{kv?gq�qbdn «
�$\K[¡gt{kÔoisW�gti1bm� D %�· ��lq{;rslq[]\�\
ycis{k\
[¡gtf�p�gjikWÃ�SisW�\
n�b i1��lqfdfmlj�-r~��{klq[8¥� ª ikW�gji !; + Æ��kË$¶�· �b « \ « ; + Æ��kË % ���
	�� � % ; + � gtfdlqn���ikWZ\¡�$WZl?fm\]\*ycik{s\K[]gqfAp�gjikW «f@ \
n�x
\q�(g?r;bdn¦ikWZ\�rseZ�FxKgqrs\]� ª �,\

WOgT�q\ ; + Æ��kË$¶�· gtfdlqnZ�isWZ\`p�gt{si�lt��ikWZ\�\
ycis{k\
[¡gtf�p�gtisW¦x
lq{k{s\HrwpFlqn u bmn��¡isl�isWZ\]bdnDis\
{k�jgtf Æ�� � ½ � � � Ë �ikWZ\
n ; + Æ��kË�¶�· gqfml?nZ�ÄisW�\�$WZl?fm\�\*ycis{k\
[¡gtf,p�gjikW « U'eNi`b � D % · gtn u ; + Æ��kË�¶ · gtfdlqn��!rwl?[]\\
ycis{k\
[¡gtf(p�gjikWÃ�SisWZ\Kn!bmi~��l?fmfdlj�-r-��{klq[ ¥� ª ikW�gji !; = Æ��kËX¶ · �Fb « \ « ; = Æ��kË % ���
	�� � % ; = � gtfdlqnZ�isWZ\�$W�lqfd\�\*ycik{s\K[]gqf(pOgjisW « @ \
nOx*\q�Sbdn°ikWZ\¡rweZ�Sx
g?rw\�� ª ; = � %�; � � ¢ gtn u �,\`lq�ZikgtbdnÄikW�gji;gtfdlqnZ�isWZ\�$W�lqfd\-\*ycis{k\
[¡gqf�p�gtisW]isW�\6x*e�{s�jgjikeZ{k\-bdr�\
bmisWZ\K{,bdn�x
{s\HgqrsbmnZ�;l?{ u \Hx*{k\KgqrsbdnZ����eZn�x*isbdlqn!¥§b i u \
pF\
n u r�l?n
ikWZ\~bdnZbmisbhgtf�gtn u]� n�gqfFx
lqn u bmisbdlqnOr ª �?b « \ « !� Æ��kË % � ¢ )-,��(.�Æ ;>= � Ë gqn u � Æ��kË*% � ¢ � ) ,��+.SÆ<;>= � Ë Å � � « acl��ikWZ\;\*ycik{s\K[]gqfSp�gjikW�bhr${keZn�bmn�isbd[]\ � %�Æ � � � � � Ë��NÆ � ¢ ) ,��(.SÆ<;>= � ËsË*% � � � � � � � � ¢ «aclO�Nbmn�ikWZ\2rwe��FxKgqrs\6� ª �'\�lq�Ni�gtbdnikWZ\;{k\KrseZf iXikW�gji-D % · gtn u isW�gti-lqpNikbm[¡gqf�p�gjikW�r$gt{k\1x
eZ{k�q\Kr�$bmisWisWZ\�fdbmn�\Kgt{Xx*e�{s�jgjikeZ{k\ � Æ��kË % � ¢ � ) ,��+.�Æ<;>= � Ë Å"� � �N�$b ikW�rslq[]\1g u []bdrkrsbm�Zfd\�gt��rslqfdeNis\6�jgtfdeZ\6lq�rspF\
\ u gtn u �$W�bdx�Wogt{k\�{seZn�bdn�ikbm[]\ � % � � � � � � � � ¢ «� Ò�� ��! �Ì��� Ò�� � bdn±isW�\�x
gqrs\�� ª �'\]lq�Ni�gtbdn�isWZ\�{k\KrseZfmi;isW�gti2b �-D % · � ; � 4 · �(isWZ\Kn�l?pNisbd[¡gtfpOgjisWOr`gq{s\ogtfdf-x*e�{s�?\Kr`�$b ikW²ikWZ\ofmbdnZ\Hgt{¡x*eZ{k�jgjikeZ{s\ � Æ��kË % � ¢ � ) ,��+.�Æ<;>= � Ë Å � � gtn u �$bmisW rwl?[]\g u []bdrkrsbm�Zfd\;gt��rslqfdeNik\;�Tgqfme�\;lt�ArwpF\
\ u �NisW�\
vogt{k\1{keZnobdn�ikbm[]\ � % � � � � � � � � ¢ ¹ b �A\
bmisW�\
{ ; � % · �D*F · lq{ ; � 4 · � D 4 · ��isWZ\KnonZl¡\*ycis{k\
[¡gqfÌx*eZ{k�q\;xKgtnÄx*l?n?i�gtbdnÄg]pZbm\Hx*\2rse�x�W�isW�gti � A � � ¨   �% ·gqn u � A � � ¨ ©-¶ · gqfml?nZ�`isWZbhr$pZbd\Kx
\ «
� � ����%'�K")��*����) � 	2#�� 	24H�(�$� ����� 	2���o�
�*%'	����
��� �24 ���� � 	 ����
� "�� � ���
��%'�
��	��±�24G� �����(� �2	����
�.�(� �����������2�o�*�-�

aNeZ[][]gq{sb\[
bdnZ�`isW�\;{s\HrweZfmikrXl?�Nikgqbmn�\ u bmn�isW�\�ac\Kx*isbdlqno���'\;x
gqn�[¡gqÔq\6isWZ\���l?fmfdlj�$bmn��]x
lqn�x
fmeOrwbdlqn�rK³
�,Î ���±����� 9�9;���'*;�����A���$���)�2��	��/��	����K����� &%������� ����9%!��&2������� *��/	�67�
	-�����c�2� ���V	�� �'� ��������* �O9 "�� * �
&%���(�����(!���� �]	��" � 9BD 4 ·�� �����;� ��� � *V��	���� � *R	��   � 	2���&2������� �:9R	��)&5*R�:9b���/�X&2!��567�;*b������� ���/�
����%& �2��� *2� �h�Z����%	�� &2!��56�	���!��)� !� Æ��kË % � ¢ ) ,��+.�Æ<;>=qÆ��kËwË 	��#"V� ���#��*2� �$���2�(��*����X���#�J	��#"V���/� *2	��V� "�� �
� � &2��������µ 	��"J����� *0�5!��3�������A���/�-�����%&%�2��� *;� �h� ���#� 	���	 �%*2���Z!��c�.6�	�� !(���O94*c� �%� " !� Æ��kË*% � ¤ ) ,��+.SÆ<; � Æ��kËwË ; � F ·����� 9�9;���0*2������� �1���)�2��	�����	��������/��& ���(���)��� 9%!��&2������� *4�/	�67��	-�����c�2� ���V	�� �0�������(��*8�O98"�� *;&%���(�����(!���� � �
� 9�D % · 	��" ; � F ·�� �����;�K��� � *�� 	����A� *8	6�2  � 	2���#&;�������K�����.	��)&;* �:94�����.&2!��56��5*0������� ���/�-�����%&%�;��� *2� �
�Z����%	��J&2!��567	���!�� � !� Æ��kË % � ¢ )-,��(.ÃÆ<; = Æ��kËwË 	��"3����� *��5!��_������� �����4���� &%�2��� *2� �h� ���#�%	��A	 �%*2��� !��c� 67	�� !(�
�:9�*c���%�%" !� Æ��kË*% � ¤ ) ,��(.SÆ<; � Æ��kËsË�������-D % · 	��" ; � 4 · ���/�2�)�A	��)�J�����V*c���%&2��	�� &%	�*;�;*��

� � �%������V	�����	����1* 	�� � 	���� 	$"��A� *%*5���5�
� &;!��56��5*3�������X����� � ����%	�� 	1�5*;��� !��h� 67	�� !(� �O9
*c���%�%" � Æ��kË % � ¤ � ) ,��(.SÆ<; � � Ë Å � � 	��"V���/� �f	�� � �5!��b���R�����V� � % � � � � � � � � ¤ �� � �%������V	��T� 	����$*�	�� �0	�����&;!��56��5*��������'����� � ����%	�� &2!��567	���!��)�*� Æ��kË % � ¢ � ) ,��+.SÆ<; = � Ë Å� � � �������_*2���V�3	1"��A� * *5���;�
�f	 �%*2��� !��c�V67	�� !(�3�O9 *c� � �%" 	��#" ����� �_	�� ���5!��X��� �����V� � %� � � � � � � � ¢ �

ì(ì ø�i ��ô0ô0ô



��� � �
�2�	��A���$����	��5����6�	�������*%�h��6�	

� � ����%,	����-�	����*���.��4 #o�����$�(�-���£�o�*�$%'�$) �24 �	�`���(�-��	��*)

 �{sl?[3n�lj�ýl?n �'\�e�rs\�isW�\���lqfdfdlj�$bmnZ�!nZlti�gjisbdlqn±��l?{`gq{kxKr;lt�~x
eZ{k�q\Kr��$b ikW ¨S© Æ��kË % Á ¢ gqn u fdbmnZ\rs\
�?[]\
nDikrK³
� ª NH����� N.>gtnogt{�x6lq��x
eZ{s�?\��$b ikW ¨ ©tÆ��kË�¶ ¢� ; = Æ��kË / · �
Â ª NH������N8>gtnogt{�x1lt��x
eZ{k�q\��$b ikW ¨ ©qÆ��kË�¶ � ¢�� ; = Æ��kË 4 · �� ª N
	��/N.>g`fmbdnZ\2rs\
�?[`\KnDiXbdn�isWZ\ u bd{k\Kx0ikbml?n�µ ¥ ¨ ©qÆ��kË�¶ · � ; = Æ��kËA¶ · ª �
^ ª NH��� ������� N�>�gqn�gq{kx1lq��x*e�{s�?\1lq�(fd\
nZ�qisW����$b ikW ¨ ©qÆ��kË�¶ ¢ ¥ ¨ ©tÆ��kË�¶ � ¢ ª �
S ª N 7�� � N�>�g�pZbd\Kx
\-lt��gtn¡\
ycis{k\
[¡gtfNp�gtisW°¥=g;fmbdnZ\-rs\
�?[`\KnDi�lq{�gqn]gq{kxXlq�Sx
eZ{k�q\$�$bmisW

¨ ©qÆ��kË % Á ¢ ª �$bmisWÄgtn�bdn�x*{k\Kg?rwbdnZ�`fmbdnZ\Kgq{-rwpF\
\ u ¥ ¨   Æ��kË�¶ ¤ � ; � Æ��kË / · ª � ª N 7�� �`N�>�g�p�bm\Hx*\-lq�Sgqn`\
ycis{k\
[¡gtfZpOgjisW°¥=g�fmbdnZ\~rs\
�?[]\
nDi�lq{�gqn]gq{kxXlq�Sx
eZ{k�q\$�$bmisW
¨ ©qÆ��kË % Á ¢ ª �$bmisWÄg u \Kx
{s\Hgqrsbmn���fdbmn�\Kgt{-rspF\
\ u ¥ ¨   Æ��kË�¶ � ¤ � ; � Æ��kË 4 · ª �L ª�� � � � � >g]rw�$bmikx�W�bmnZ�]pFlqbdnDi «

��Î �±�N�
��� � 9 � Æ��kË'¶ · ��� *2���V�������c�2�567	���» � �t½ � � �0À � ���/�2� ���f& 	��(�#��� &%���5�)�%&2��� �_"$� 	-�#�A�����������%&%�
�:9����/�8��	����b&%���5�)�;*c�����"����+� �h��» � �j½ � � ��À !/*5���+�K����� ���(������	���*��7*5�h�;�  � � 	��" � �/�2�&%� � � �1���)�2��	�����	����1*
��	�6�� ��������c�2�567	��+* �O9��T�2�)��*c� �%� " �
��Î �±�N�
���! * � Æ��kË º » ·�½ Å98 Ë 	��" 	7*8���$���)�2��	��7��	����1*0&%	��3�/	�67������� �'*2���V� � ��������*8�O9"�T�2�)��*c� � �%"
	��" ����������c�2�56�	��+* � ��� � �5�h	����g���/	��.���/�J� �����(�$#�  � ���;�)��� Æ #�kË#%£· � � *K	_*5�����h&5� ���+�K� ���������:93���/�
&%���(���)��� ¨   Æ��kË 	�� � �1��&;�_������6�	��5��	 �5�
� ; � Æ��kË &5��	��+� �J������*5� �$� 9%�)��� � � � � � �h� � � Å � � �
V(l�x�WOgt{�gqx0ik\
{kb
[K\�\*ycik{s\K[]gqfXp�gjikW�r`�,\ox*l?n�rwb u \K{�ikWZ\��l?fmfdlj�$bdnZ�!pZ{klq��fm\K[�³�WZlj� ikWZ\Krs\�gq{kxKr�lq�

x
eZ{k�q\Kr�x*l?{s{k\KrspOl?n u bdnZ�Äikl ¨ ©jÆ��kË�% � ¢ ) ,��+.SÆ<; = Æ��kËwË gtn u fmbdnZ\orw\K�q[]\
nDi�r�gq{s\gq{s{�gtn��q\ u gqfml?nZ�!gqn\
ycis{k\
[¡gtf(is{�gj|}\Hx0isl?{sv&%5VÌlisWZ\Hgji1isWZbhr1pZ{klq�Zfd\
[ �'\�e�rs\�ikWZ\`[`\
isWZl u bmnDis{kl u e�x
\ u �cv_U'lqbhrsrslqnZnOgjiK�
I � { � [
l]gtn u QÃ\K�Zfdlqn u bdn F �7H «¬ i � {�r}i$�'\6p�{slj�?\6rslq[]\1x
lq[][]lqn�pZ{sl?pO\K{wikbm\Hr,��lq{'isWZ\�\
yDik{s\K[¡gtfFis{�gj|}\Hx0isl?{sbd\Kr�bmn�isW�\6i}�'l]x
gqrs\Kr
¥§b « \ « ��l?{-D % · gqn u ��lq{-D 4 · ª*«
' � Ò)(�Ò ������ Ò���*  ��	�� � *5�����h&5� ���+�.� �����(�-�:9 ���/��&%�������)��� ¨   Æ��kË  7+� � � 7+� � ��� 7�� � � 7+� � ��; � Æ��kË*% · �

, � � �:9
¬ i�g-rw�$bmikx�W�bmnZ�~pOl?bmnDi 7�� � � 7�� �¦¥ 7�� � � 7+� � ª ikWZ\,rsbd�qn�r�lq� ¨   Æ��kË gtn u ; � Æ��kË x�WOgtnZ�?\q�HWZ\
n�x
\ ; � Æ��kË*%· gti'ikWZbhr$pOl?bmnDi «VXWZ\;p�{sl?pOlDrwbmisbdlqn�bdr$p�{slj�?\ u « -

' � Ò)(�Ò ������ Ò��/.  � 	�� ��*5�����h&5� ���+�4� ������� �:94�����8&%�������)��� ¨F© Æ��kË  ��� � ��� � ��� � 	0�b���"	�� � ��� �3;>=qÆ��kË*%
· �

, � � �:9

í�ü�ìÃíï



���������
	��	������������������������������ ��!��#"$�%"'&%���(���)���+*-,.���/�0	1&%& �2�
�2�)	��������3	��".�����4"$�2�5��67	�����6��8�:9-���/�4&;!��56�	���!��)�,�q�

? n 	0�ÄikWZ\�x
lqnDisbdnceZlqe�r-��eZn�x*isbdlqn ;>=qÆ��kË'¶ · �OW�\
n�x
\q� ;>=qÆ��kË %�· gti1grs�$bmikx�WZbdnZ��pFlqbdnDi;��� � 	��l?{ 	�� � ��� « ¬ i6g�rs�$b i�x�WZbmn��¡pOl?bmnDi���� � ���(ikWZ\�rsbd�qn�r$lq� ¨F© Æ��kË gqn u ;>=qÆ��kË x�W�gtn��q\q�OWZ\
nOx*\ ;>=tÆ��kË %¼·gtiXisWZbhr$pFlqbdn?i «VXWZ\�pZ{klqpFl?rsbmisbdlqn�bhrXpZ{klj�q\ u « -
� lj� �'\2x*lqnOrwb u \
{'ikWZ\2x
g?rw\�D 4 · «

��
� � ���-, ���4$ ���������3� ��! �-����$ ��$ �3� / ��$ , $�� ��!"$.( �4��$ � �>���	� ��#�$&, �
� $�����
' � Ò)(�Ò ������ Ò���� � 9V	��]���$���)�2��	����	���� &%���(�h	���� *V	 � ���#�A*2���$�V�;����	��  ��� � *A�5!��]"�!��5���+�_�����V�������
�����c�2�56�	��(» �   ½ �ñ©*À � � �����;�

; � Æ��kË ¨   Æ��kË Å ; � / · ,�� � Æ��kË�¶ µ ÆsÇ`ÈNÉÌ¾j¿�Ë�� .ZÉ � Æ��kË �% · È(. 	 � ½
; � Æ��kË ¨   Æ��kË Å ; � 4 · ,�� � Æ��kË�¶ µÄÅ ¿AÆkÇ�ÈNÉÌ¾t¿�Ë�� .�É � Æ��kË �% · È(. 	 �

	��"
; � Æ��kË ¨   Æ��kË / · ,�� � Æ��kË �% · È(. 	 � �

, � � �:9

W �-gtn�\*ycik{s\K[]gqfAp�gjikW®x*lqnDi�gtbdn�r;g�fmbdnZ\�rs\
�q[]\Kn?i 	 � �ÃikWZ\
n®l?n 	 � �,\¡W�gT�?\ ; + Æ��kË % !; + Æ��kË %; = Æ��kË % !; = Æ��kË�¶ · «�@ \
n�x
\q�Ze�rsbdnZ�Ä¥§� ª gqn u ¥� ª �Z�'\1l?�Nikgqbmn
D � Æ��kË('*È+)
Æ � Æ��kË � µ Ë Å ; � Æ��kË ¨   Æ��kË Å ; � % · ¥w�7L ª

�$\K[]bmn u �NisW�gti � Æ��kË % µ ÆkÇ`ÈcÉÃ¿�Ë lqn�	 � « I,l?n�rsb u \K{'i}�,l]pFl?rkrwbd�Zbdfmbmisbd\KrK³
g ª � Æ��kË�¶ µ ÆsÇ`ÈNÉÌ¾j¿�Ë l?n 	����� ª � Æ��kË�¶ µ�Å ¿AÆsÇ`ÈNÉÌ¾j¿�Ë l?n 	0� «

W n;ikWZ\Xx
gqrs\�g ª gtn u b � � Æ��kË �% · l?n 	 � �,\�WOgT�q\AikWZ\���l?fmfdlj�$bmn��-bmn�\ �De�gtfdbmi}vF³ D � Æ��kË('
È()HÆ � Æ��kË � µ Ë %D � Æ��kË 4 · ¥��F\Kx
gqe�rs\ D 4 · gqn u � Æ��kË 4 · ª*«-@ \Kn�x*\?�N��{sl?[ ¥}��L ª �'\;lq�Ni�gtbdn
; � Æ��kË ¨   Æ��kË Å ; � / ·.�

W n;ikWZ\,xKgqrs\�� ª gtn u bm� � Æ��kË �% · lqn 	 � �'\�W�gT�q\�isWZ\���lqfdfmlj�$bdnZ�$bdnZ\ �De�gqfmbmi}vS³ D � Æ��kË('
È()HÆ � Æ��kË � µ Ë*%� D � Æ��kË / · ¥§�O\Hx
gqe�rw\ D 4 · gtn u � Æ��kË 4 · ª*«-@ \Kn�x*\?�c��{sl?[3¥}��L ª �'\1l?�Nikgqbmn
; � Æ��kË ¨   Æ��kË Å ; � 4 ·.�

�$\K[]bmn u ikW�gji$ikWZ\;pFlqbdn?i6[`lj�?\1gqfml?nZ� 	 � �$bmisW�isW�\;pZbm\Hx*\K�$bdrs\*´ÊfmbdnZ\Hgt{-gt�Orwl?fmeNik\��Tgqfme�\;lt�ArwpF\
\ u!� Æ��kË&% � ¤ ) ,��(.�Æ ; � Æ��kËsË ��W�\
n�x
\q�
; � Æ��kË ¨   Æ��kË*%0; � Æ��kË !� Æ��kË % � ¤ ; � Æ��kË )-,��(.�Æ ; � Æ��kËwË % � ¤ � ; � Æ��kË�� / ·

¥§b � � Æ��kË �% · lqn�	 � ª*«VXWZ\6pZ{klqpFl?rsb ikbml?n¡bdr,pZ{klj�q\ u « -

ì(ì ø�i ��ô0ô0ô



� Â � �
�2�	��A���$����	��5����6�	�������*%�h��6�	

' � Ò)(�Ò ������ Ò���� �����E���/� &%	7*2�]!��"$�2�P&%��� *5��"1�;�)	��������  � � � � D 4 · � ���/� � �2��)�5*%*5����� ; + Æ��kË �;   Æ��kË � Æ��kË Å ; © Æ��kË � Æ��kË � * &%��� *5�c	��(��	��
���+�E	�� � ���1��� �;�V	�� ��	���� � ����� 	�� � � ºGd � 	���� ���/� � �����(��*
�:98	��_���$���)�2��	���� 	����A� ���;�)� ; + Æ��kË %�� � ���'��� ���/�8*2	��V� *5���)	�� ���1� � ���#��� �

�
�:9."����)�%&;�������]µ  Ç`ÈNÉ'¿ ���

, � � �:9
 �{sl?[ ¥�S ª �,\�W�gT�?\6ikWZ\���lqfdfdlj�$bmnZ�`\ �De�gtisbdlqnÃ³!; + Æ��kË %0;   Æ��kË � Æ��kË+)-,/. � Æ��kË � ;A©qÆ��kË � Æ��kË('
È() � Æ��kË-½

W�\
n�x
\q�Ne�rsbmn��°¥}� ª � !; + Æ��kË %0;   Æ��kË !� Æ��kË � ;A©qÆ��kË !� Æ��kË6½ ¥w�K� ª
�$W�\
{k\ ;   Æ��kË gtn u ; © Æ��kË gt{k\;x*l?n�r}i�gtnDikr�¥ ;   Æ��kËA¶ D '
È() µ'� ; © Æ��kË�¶ D ) , . µ ª*«aclO�Xb i¡��l?fmfdlj�-r`��{sl?[ ¥}�H� ª ikW�gji¡ikWZ\
{k\Ä\*yNbhr}i�r¡g®x*lqnOr}i�gtnDi � � º d rse�x�W5isW�gti ; + Æ��kË Å � � %D '*È+) µ � Æ��kË � D ) , . µ*� Æ��kË ¥ikWZ\ � {�r}i~rwikgtis\K[`\KnDiXlq��z�{sl?pOlDrwbmisbdlqn_L�bdrXpZ{klj�q\ u ª0«� \�x
lqn�rsb u \
{$ikWZ\�x
g?rw\ D 4 · ��WZ\Kn�x*\?� D '*È() µ5gqn u D ) , . µ xKgtnZnZlqi-�O\��OlqisW°\��?eOgtf�ikl3[
\K{slO�Orsl
� Å � � % D '*È+) µ � Æ��kË � D ) ,/. µ � Æ��kË bhr1isW�\`\��De�gjikbml?n!lt�XgfdbdnZ\¡lt� u bm{k\Kx*isbdlqn±µ�¥ Ç�ÈNÉO¿ ª ¥�� � . µ %; © � ;   ª*«VXWZ\~pZ{sl?pOlDrwbmisbdlqn]bhrApZ{klj�q\ u « -

� Ò � Ò ! !§�N� Ï��  � �A�Z���� *;� �$���2�(��	��]�:9 	��X� �1���)�;�V	��/� 	����K� *J&%�����c	�����%"V��� ������*5���)	�� ���1� � ����	� ��	��" � �/�2�&%� � ����� ���1���)�2�V	��/� 	����_&%�����c	����R����� �K����J� ���� *2���$�V�;��� �
, � � �:9

? n 	��Ä�,\2WOgT�q\ ; + Æ��kË�¶¼· «4@ \Kn�x*\?��bmi-��lqfdfdlj�-rX��{sl?[�zA{klqpFl?rsbmisbdlqn L�isWOgji 	��Äbdr6x*lqnDi�gtbdnZ\ u bdn
ikWZ\2rwis{�gtbd�qWDi'fdbdnZ\
� �� lt� u bd{s\Hx0ikbml?n�µ «VXWZ\1x*l?{sl?fmfhgt{kv2bhr�pZ{klj�q\ u « -
' � Ò)(�Ò ������ Ò���� ����� 	�� � ���$���)�2��	���� 	����E�����;�)� ���1� *%��*K	X&%� ���)"����#	��h�K* �7*5�h�;�� � � *5!(&5�X���/	������
���1� *'& �T��� "����	��c�'* �7*5�h�;� ���/���V�%	�� 6�	�� !(�;*'�:9 � Æ��kË � Æ��kË ��� �267�2���J�����c�2�567	�� �)�2����� �2� ������&%���(*2� &2!�����67�
*5�����h&5� ���+� �������(��*J�O9����/�A&%���(���)��� ¨ ©tÆ��kË 	��)�A���;!(	����c� � �2�)� �

, � � �:9
I,l?n�rwb u \K{�rwl?[]\¡\*ycis{k\
[¡gtf�p�gjikW « W i2��lqfdfmlj�-r;��{sl?[ zA{klqpFl?rsbmisbdlqn]LisW�gti ; + Æ��kË % ;   Æ��kË � Æ��kË �;A©qÆ��kË � Æ��kË � � � gtfdlqnZ�ÄgqnDv!\*ycis{k\
[¡gtfApOgjisW ¥ ;   Æ��kË1¶ D '*È+) µ'� ;A©tÆ��kË1¶ D ) ,/. µ ª*«K@ \
n�x
\q�Ì�'\¡x
gqn

{klti�gjik\�ikWZ\¡�qbd�q\Kn¦x*lcl?{ u bdn�gtis\]rwvNrwis\
[� � � gti2rwl?[`\¡gqnZ�qfd\ #� rwe�x�W!isW�gti2bmn¦isW�\¡nZ\
�ýx*lclq{ u bdn�gjik\
rsvNr}ik\
[ ; + Æ��kË % � Æ��kË gtfdlqn���ikWZ\;\*ycis{k\
[¡gqf�p�gjikW «aclO�Ze�rsbmn��o¥� ª �Z�,\�l?�Nikgqbmn !;>=?Æ��kË*% � � Æ��kË � Æ��kË�� ¥w�K� ª
VXWZbhr]\ �De�gtisbdlqn WZlqf u r]gtfdlqn��!ikWZ\o\*ycis{k\
[¡gtf$pOgjisW « I,l?n�rwb u \K{]rslq[]\�bmnDik\
{k�Tgqf�» �   ½ � © À º£» ·�½3�$À�F\*i}�'\
\Kni}�'l¡x*l?n�rw\Hx*eNikbm�?\;rw�$bmikx�WZbdnZ�]pFlqbdn?i�rXlt��isWZ\2x
lqnDis{klqf ¨S© Æ��kË « aclO�Nb i$��l?fmfdlj�-r'��{sl?[ ¥}�H� ª isWOgji

; = Æ��ñ©qË*% � $ ���
���

� Æ��kË � Æ��kË & � Å ; = Æ��   Ë�� ¥ Â � ª

í�ü�ìÃíï



���������
	��	������������������������������ ��!��#"$�%"'&%���(���)���+*-,.���/�0	1&%& �2�
�2�)	��������3	��".�����4"$�2�5��67	�����6��8�:9-���/�4&;!��56�	���!��)�,�K�

U'eNi ;>=qÆ��   Ë*%0;>=tÆ�� © Ë*% · ¥�bmiÃ��l?fmfdlj�-rF��{sl?[ zA{klqpFl?rsbmisbdlqn�S ª0« @ \Kn�x*\?�K�'\Alq�Ni�gtbdn�� ���
���
� Æ��kË � Æ��kË & � %· ��lq{�gtncv�bmnDis\K{s�jgqfq�F\*i}�'\
\
n2i}�,l1x*lqnOrw\Hx*eNikbm�?\�rw�$bmikx�W�bmnZ�~pOl?bmnDikr�lq�NisWZ\'x*lqnDik{sl?f ¨ ©tÆ��kË �jb « \ « isW�\�[]\Kgqn�jgqfmeZ\HrXlt� � Æ��kË � Æ��kË lqn�\
�?\
{kv�bmnDik\
{k�Tgqf��O\
i}�,\K\
n�i}�'l�x*lqnOrw\Hx*eNikbm�?\�rs�$bmikx�WZbdnZ�]pOl?bmnDi�r$lt��isWZ\2x
lqnDis{klqf

¨ ©tÆ��kË gt{k\6\��De�gtfSiklV[
\
{kl «
VXWZ\6pZ{klqpFl?rsb ikbml?n`bhr,pZ{slj�?\ u « -

' � Ò)(�Ò ������ Ò�� ��� �����J���/�V&%	�*;� D 4 · �%	1&5�R�5���2�P	��)&V�:9A&2�
�����/����"���� �  � 4 · � �O9A	��P� �1���)�2��	��
� 	����  ��� &%�O���`� �7*%*5���;� �V�����'���(������	�� 	��"V����� 	-�#	������#�5* � ���(�h�;�%*2�%&;� � �� 	����
�%	7*5�����#&%�J������	7* 	��������(�
������� �T�2�)�f	 �%*2��� !��c�J6�	�� !(�A�O9'*c� �%� " �

, � � �:9
I,l?n�rwb u \K{`gqn²\*ycik{s\K[]gqf,pOgjisW gtn u x*l?n�rwb u \K{`rslq[]\�gq{kx���� � �F\
fdlqnZ�?bmn��°isl¦isW�bdr`p�gtisWÃ� � 4 ·¥I��� � bhr1nZ\
bmisW�\
{1isWZ\`bdnZb ikbdgqfAnZlq{6isW�\ � nOgtf�lqnZ\ ª0« aNl����FltisW¦\
n u pOl?bmnDikr1lq�,rweOx�W¦gt{�x�gq{s\`rw�$bmikx�W�bmnZ�pFlqbdnDikr « D \
nZlqis\]�cv À � � ½ � + »OisWZ\`ikbm[]\]bmnDik\
{k�Tgqf u eZ{kbmnZ�o�$WZbhx�W���� � bhr1{seZn « U'v!zA{klqpFl?rsb ikbml?n S�,\

WOgT�q\ ;>=qÆ�� � Ë % ;>=tÆ�� + Ë %�· « ¬ r � + � � � % � 4 · ��isWZ\K{s\`\*yNbhr}i�r�gji�fm\Hgqrwi�l?nZ\ � º À � � ½ � + »�¥ u \
n�ltis\bmi¡�cv �@= ª rweOx�W isWOgji !;>=qÆ��@=jË�% · « @ \
n�x
\q����{sl?[ ¥� ª ���'\�l?�Nikgqbmn ; + Æ��@=jË � Æ��@=qË�% · « aNl���\Kb ikWZ\
{; + Æ��@=qË&% · �Zl?{ � Æ��@=qË&% · «�W � ; + Æ��@=tË&% · ��isWZ\Kn ¥��{klq[�z�{sl?pOlDrwbmisbdlqn L ª �,\;l?�Nikgqbmn�isWOgji-ikWZ\2pFlqbdn?ilq����� � x*l?{s{k\KrspFlqn u bdnZ��isl �&% �@= �F\
fdlqnZ�Dr'isl � �� «VXWZ\1pZ{klqpFl?rsb ikbml?n¡bdr'pZ{klj�q\ u « -

' � Ò)(�Ò ������ Ò�� � �  �b� �1���)�2��	��/��	����  ���_���/� & 	�*2�-D 4 ·�� & ���(�h	����#�5*����� ���5�������R�:9�� �%� � 	�� � ��� � ���~��� � � 	0� � ������� � 4 · � 9 � Æ��kËA¶ µÄÅ ¿ ÆsÇ`ÈNÉAÆI¾t¿�ËwË 	��
����� 	�� �
, � � �:9
¬ rsrseZ[]\1isW�gti$isWZ\K{s\�bhr$g�p�bm\Hx*\�lt��gtn�\*ycis{k\
[¡gtfSp�gtisW�lt�(i}vDpF\ 	�� � ��� � �$bmisW � 4 · « QÌ\*i �   bdr$grs�$bmikx�WZbdnZ��pFlqbdnDi'�F\*i}�'\
\Kn 	���gqn u ��� � « ^6rwbdnZ�o¥}� ª gtn u ¥� ª �'\~l?�NikgqbmnisWZ\6��lqfdfdlj�$bmnZ��\*yNpZ{k\KrkrwbdlqnOr��l?{XisWZ\���l?eZ{ � {�r}i u \K{sbd�jgjikbm�?\KrXlt� ; = Æ��kË ¥��jgtfdb u l?n 	��ogqn u ��� � ª ³!;7=qÆ��kË*% � ; + Æ��kË � Æ��kË~½�;>=qÆ��kË*% � !; + Æ��kË � Æ��kË � ; + Æ��kË ¨   Æ��kË % � D � © Æ��kË+)-,/.�Æ � Æ��kË � µ Ë � ; + Æ��kË ¨   Æ��kË-½ ¥ Â � ª

�����; = Æ��kË % � ¾ D � Æ��kË ¨   Æ��kË()-,/.ÃÆ � Æ��kË � µ Ë � D � © Æ��kË+'*È()KÆ D Æ��kË � µ Ë !� � !; + Æ��kË ¨   Æ��kË*%% � 	 D � Æ��kË ¨   Æ��kË() , .ÃÆ � Æ��kË � µ Ë � D�� Æ��kË � � Æ��kË('
È()KÆ � Æ��kË � µ Ë~½ ¥ ÂqÂ ª
�������; = Æ��kË % � 	 D ¨   Æ��kË » ¨   Æ��kË+)-,/.�Æ � Æ��kË � µ Ë Å � Æ��kË !� Æ��kË('*È+)
Æ � Æ��kË � µ Ë=À �� D ¨S© Æ��kË � � Æ��kË+'*È()KÆ � Æ��kË � µ Ë �� D�� Æ��kË:	 	 � © Æ��kË ¨   Æ��kË('
È()
Æ � Æ��kË � µ Ë � � � Æ��kË !� Æ��kË()-,/.ÃÆ � Æ��kË � µ Ë � %
% � 	 D ¨ ©   Æ��kË()-,/.ÃÆ � Æ��kË � µ Ë � 	 D ¨   Æ��kË � © Æ��kË � Æ��kË('
È()KÆ � Æ��kË � µ Ë �� D ¨S© Æ��kË � � Æ��kË+'*È()
Æ � Æ��kË � µ Ë � 	 D � Æ��kË � © Æ��kË ¨   Æ��kË('*È+)
Æ � Æ��kË � µ Ë Å

Å D � © Æ��kË � + Æ��kË() ,/.�Æ � Æ��kË � µ Ë*%�Æ D � + Æ��kË � © Æ��kË � 	 D ¨ ©   Æ��kËsË() , .�Æ � Æ��kË � µ Ë �

ì(ì ø�i ��ô0ô0ô



�K^ � �
�2�	��A���$����	��5����6�	�������*%�h��6�	

� Æ�� D�� Æ��kË ¨   Æ��kË � © Æ��kË Å D ¨F© Æ��kË � � Æ��kËwË+'*È()KÆ � Æ��kË � µ Ë*%% D Æ � + Æ��kË � © Æ��kË � 	 ¨ ©   Æ��kËwË() ,/.�Æ � Æ��kË � µ ËwË �� D � Æ��kËsÆ�� � Æ��kË ¨   Æ��kË � Æ��kË Å ¨F© Æ��kË � © Æ��kËwË+'*È()
Æ � Æ��kË � µ Ë�� �{sl?[ ¥§� ª gtn u ¥� ª �,\�W�gT�?\
A Æ � Æ��kËs½ 9 Æ��kËs½ ¨   Æ��kËs½ ¨ ©qÆ��kËsË %

% D � Æ��kË('*È+)HÆ � Æ��kË � µ Ë Å ; � Æ��kË ¨   Æ��kË Å ; + Æ��kË � Æ��kË � Æ��kË Å ;>=qÆ��kË ¨S© Æ��kË Å ; � % ·
@ \
n�x
\q�

� D � Æ��kË('*È+)
Æ � Æ��kË � µ Ë %G; � Æ��kË ¨   Æ��kË Å ; + Æ��kË � Æ��kË � Æ��kË Å ;>=qÆ��kË ¨S© Æ��kË Å ; � ½
gqn u

�������; = Æ��kË % D Æ � + Æ��kË � © Æ��kË � 	 ¨ ©   Æ��kËwË+)-,/.�Æ � Æ��kË � µ ËsË Å Æ�� � Æ��kË ¨   Æ��kË � Æ��kË Å
Å ¨ ©jÆ��kË � © Æ��kËsËsÆ ; � Æ��kË ¨   Æ��kË Å ; + Æ��kË � Æ��kË � Æ��kË Å ; = Æ��kË ¨ ©qÆ��kË Å ; � Ë�� ¥ Â � ª

@ \
n�x
\q�NikWZ\;�jgt{kbdgq�Zfm\ ; = Æ��kË bdr-lt��x
fdg?rsr�� � bdn�isWZ\;nZ\Kbm�?Wc�Ol?eZ{sW�lDl u lt� �   « �$\K[`bdn u isWOgji-lqn�	��ikWZ\���lqfdfdlj�$bmnZ�`\ �De�gqfmbmisbd\KrXW�lqf u ³
!;>=tÆ��kË %G;>=?Æ��kË*% !; + Æ��kË&%G; + Æ��kË�¶ ·�½ � Æ��kË�¶ µ ÆkÇ�ÈNÉ�¿�Ë-½ � Æ��kË�¶ · �

@ \
n�x
\q���'\olq�Ni�gtbdn ��{klq[ \��?eOgjisbdlqnOr�¥ Â � ª >S¥ Â � ª isWOgji¡lqn/	��¼¥§gqn u �cv²x
lqnDisbdnceZb i}v gti �   ª isWZ\��l?fmfdlj�$bdnZ��\��De�gtfdb ikbm\HrXWZlqf u ³
�;>=tÆ��kË&% �����; = Æ��kË�¶ ·o½ �������; = Æ��kË*% ¨F© Æ��kË � © Æ��kËkÆ<; � Æ��kË ¨   Æ��kË Å ; � Ë �

aNl��cisW�\
{k\1\
yNbdrwikr-gqn��D� · / � / �S��rse�x�WikW�gji$��l?{ � º » �   ½ �   Å��N»c�'\�W�gT�q\?³
;>=qÆ��kË % ¨F© Æ��kË � © Æ��kËsÆ ; � Æ��kË ¨   Æ��kË Å ; � Ë Æ�� � �   Ë +�
	

Å  ÆsÆ�� � �   Ë = Ë��
� \;ÔcnZlj� ��{klq[ zA{sl?pOlDrwbmisbdlqn�`isW�gti

; � Æ��kË ¨   Æ��kË Å ; � / · ,�� � Æ��kË�¶ µ ÆsÇ`ÈNÉÌ¾j¿�Ë � .ZÉ � Æ��kË �% ·�È(. 	 �

gqn u
; � Æ��kË ¨   Æ��kË Å ; � 4 · ,�� � Æ��kË�¶ µ�Å ¿AÆsÇ`ÈNÉÌ¾j¿�Ë�� .�É � Æ��kË �% ·�È(. 	 � �

B �cb u \
nDikfmv?�tisWOgjiAisW�\
{k\$\*yNbdrwikrAg�rseZ�ZbdnDis\
{k�jgtfÌ» � �  ½ � �© À º±» �   ½ �   Å��N»jrse�x�W�isW�gti � Æ��kË �% · l?no» � �  ½ � �© À «
@ \
n�x
\q�Nbdn�isWZ\2xKgqrs\ � Æ��kË�¶ µ�Å ¿ ÆsÇ`ÈNÉÌ¾j¿�Ë l?n 	����'\�lq�Ni�gtbdnikW�gji � © Æ��kËsÆ ; � Æ��kË ¨   Æ��kË Å ; � Ë 4 · �W�\
n�x
\q� ; = Æ��kË gtn u ¨ ©qÆ��kË W�gT�?\~ikWZ\;rsgq[]\�rsbd�qn�lqn®» � �  ½ � �© À >g`x
lqnDis{�g u bdx*isbdlqn��$bmisWÄx*l?n u bmisbdlqn±¥�� ª lq�ikWZ\�¯Ägtycbd[�e�[�zA{kbmn�x
bmp�fm\;lq��z�lqnDis{kv?gq�qbdn «VXWZ\~pZ{sl?pOlDrwbmisbdlqn]bhrApZ{klj�q\ u « -

� Ò�� ��! �Ì��� Ò�� � bdn�isWZ\2xKgqrs\ D 4 · isl�x�WOgt{�gqx0ik\
{kb
[K\~\
yDik{s\K[¡gtf�p�gtisW�rX�'\;x
gtnorkgTvF³

í�ü�ìÃíï



���������
	��	������������������������������ ��!��#"$�%"'&%���(���)���+*-,.���/�0	1&%& �2�
�2�)	��������3	��".�����4"$�2�5��67	�����6��8�:9-���/�4&;!��56�	���!��)�,�TS

� ª gtfdlqn��1gqnDv�lqpNikbm[¡gtfNpOgjisW`ikWZ\$pOl?bmnDi�[]lqe��q\'�$b ikW�ikWZ\$pZbd\Kx
\
�$bhrw\
´Ifdbmn�\Kgt{Agq��rwl?fmeZis\
�jgtfdeZ\;lt��rwpF\
\ u !� Æ��kË&% � ¤ ) ,��(.�Æ ; � Æ��kËsË �Â ª isWZ\]\
yDik{s\K[¡gtf�p�gjikW�x
lqnDikgqbmnOr~l?nZfmvÄl?nZ\`fmbdnZ\¡rw\K�q[]\
nDi$	 � �$WZbhx�W¦bhr�x*lqnDi�gtbdnZ\ ubmn�ikWZ\2r}ik{kgqbm�?WDi'fdbmn�\
� �� �� ª \Hgqx�W]lqpF\
n¡gt{�xXlt��x*fdltikWZlqb u ��� � ¥�� 4 · ª lq�Sgqn`\
ycis{k\
[¡gtfZpOgjisWÄ¥§\*yZx*\KpNi�pFl?rkrwbd�ZfdvisWZ\1bdnZb ikbdgqf�gtn u ikWZ\ � n�gtfFlqn�\Kr ª bdn?ik\
{�rw\Hx0i � �� gti,fd\Kg?r}i'lqn�x
\~lq{,W�gqr'g2pFlqbdnDi'�$bmisWK[
\K{sl
gt��rslqfdeNik\1�jgqfmeZ\;lq��rspO\K\ u �
^ ª gtn±\
yDik{s\K[¡gtfAp�gtisW®x*l?n?i�gtbdnZ\Kr1nZlÄpFlq{sisbdlqn�lt�'i}vcpO\ 	0� � ��� � ¥�lq{���� � � 	�� ª �$bmisW

� 4 · bm�&� Æ��kËA¶ µÄÅ ¿ ÆsÇ`ÈNÉAÆI¾t¿�ËwË gqfml?nZ� 	0� «
��
�� � ���-, ���4$ ���������3� ��! �-����$ ��$ �3� / ��$ , $�� ��!"$.( �4��$ � �>���	� ��#�$&, �
� $���� �
I,l?n�rsb u \K{6\
ycis{k\
[¡gtf�p�gjikW�r~��lq{��$WZbhx�W D %�· gqn u ; � F · ¥§\*yZx*\KpNi1i}�,l�rwpF\Kx
bdgqf�xKgqrs\Kr6[`\KnDisbdlqnZ\ ubdn]QÌ\
[][¡g®����l?{ D % · gtn u ; � 4 · ª*« VXWZ\Kv�gq{s\x
lqn�rwis{ke�x*is\ u ��{klq[ gq{kxKr;lt�~x
eZ{s�?\Kr;�$bmisW²isWZ\p�bm\Hx*\
�$bhrs\*´ÊfmbdnZ\Kgq{$x*eZ{k�jgjise�{s\ !� Æ��kË % � ¢ ) ,��+.SÆ<;>=?Æ��kËwË gtn u isWZ\Kv�gq{s\�{keZno�$b ikW�ikWZ\2pZbd\Kx
\
�$bhrw\
´IfdbdnZ\Kgq{gq��rslqfdeNis\��jgtfdeZ\�lt�ArwpF\
\ u !� Æ��kË*% � ¤ )-,��(.SÆ ; � Æ��kËsË «
' � Ò)(�Ò ������ Ò�� � � � 9 9;��� *2���V�3���$���)�2��	��(� 	����BD %�· 	��#" ; � F · � ���/�2�X��� � *��2�������;�V�O9 � �%���2���
	��"������ *��5!��_�������f���/� � ����%	�� 	 �%*2���Z!��c� 67	�� !(�J�:9�*�� �%�%" � Æ��kË % � ¤ � )-,��(.ÃÆ<; � � Ë Å � � � ���'��� &%���(*5� *%��*
�:9 	��)&;* �O9 ���/�_&2!��567�;*f�������P����� �����%&%�;��� *2� �h� ����%	�� &2!��56�	���!��)� !� Æ��kË % � ¢ ) ,��+.SÆ<; = Æ��kËwË � � ��&5� 	��)�
�5!�� ������� ���/�V�����%&%�;��� *2� �h� ����%	�� 	1�5*2��� !��h�_6�	��Z!(�R�:9 *�� �%�%" !� Æ��kË�% � ¤ ) ,��+.SÆ<; � Æ��kËwË � � �2�����%�2� �����
&%��� *2�%&;!�����67�J*5�����h&5� ���+�A� ��������*A�:9J���/��&%������� ��� ¨   �����V� �1���)�2��	��(� 	����_� *A�O9J�����A� �%� �;��� � ��� � ���.���
��� � ��� � ��� 	��#"V�)�2����� �2� ������&%���(*2� &2!�����67�.*5�����h&5� ���+��� ��������*��:98���/��&%���(���)��� ¨ © ���/�����$���)�2��	��$� 	����V� *
	��]	��)&V� �1��&;�R� * �5!��X�������b�����������%&%�2��� *;� �h� ���#� 	��f	1�5*2��� !��h�V6�	�� !(�f�O9 *c���%�%" � �1��&;�X&%	��]&;�/	��+� �V���/�
*5� �$� �:9'����*J	$&%&%�2�
�;� 	��������E	�� ����*%�������3�����V�;* �

, � � �:9
^6rwbdnZ�1D % · �,\�lq�Zikgtbdn±¥��{klq[3¥� ªsª !; + % · gtn u �NWZ\
n�x
\q� ; + Æ��kË�¶ ���
	�� � %0; + � «
W � ; + � %ý· �ÃisWZ\Kn ¥���{sl?[ ¥� ªwª !; � Æ��kË %¸· gtn u !;>=tÆ��kË %ý· �ÌWZ\Kn�x*\?� ; � Æ��kË-¶ � �
	�� � % ; � � gtn u;>=qÆ��kË�¶����
	�� � %C;>= � «¬ nDv!\*ycis{k\
[¡gtf�p�gtisW±x*l?n�rwbhrwikr1lt�Xrwl?[`\]gt{�x
r����ñ�ÌWZ\
n�x
\q� ;>= � �%�· �Ã�O\Hx
gqe�rw\���lq{�\K�q\
{kv!����isWZ\��e�n�x0ikbml?n ;>=tÆ��kË bhrÃpFl?rsb ikbm�?\�lq{(nZ\
�Dgjisbd�q\ « @ \Kn�x*\?�Tb i���lqfdfmlj�-r���{sl?[¼zA{klqpFl?rsbmisbdlqnJSXikW�gji�rwe�x�W�\*ycis{k\
[¡gtf

x
eZ{k�q\ u lc\Krsn � i2x
lqnDikgqbmn±gtncv°rs�$b i�x�WZbmn���pFlqbdnDi2lt�,isWZ\¡x*l?nDis{klqf ¨ ©qÆ��kË « VXWDeOr
��ikWZbhr2x*eZ{k�q\`bhr;gtn±gt{�x��� «  �lq{~gqnDv�\*ycis{k\
[¡gqf�p�gjikWÄ�,\;W�gT�?\ !� Æ��kË&% � ¤ ) ,��(.SÆ<; � � Ë ��WZ\Kn�x*\ ; � � �%¼· gqn u b i-��l?fmfdlj�-r'��{klq[z�{sl?pOlDrwbmisbdlqn°^�isWOgji2rweOx�W°\*ycis{k\
[¡gqf�x
eZ{k�q\ u lD\Hrwn � i;x*l?n?i�gtbdn¦gqnDvÄrs�$b i�x�WZbdnZ��pFlqbdnDi;lt��ikWZ\`x
lqnDis{klqf
¨   Æ��kË « aclO��isWZbhr2\
yDik{s\K[¡gtf�pOgjisW®bhr�gqn gt{�x����X�$WZbhx�W®bdr�{keZn®�$b ikW±isWZ\�fmbdnZ\Hgt{�gq��rwl?fmeZis\��jgtfdeZ\�lq�rspF\
\ u � Æ��kË % � ¤ � ) ,��+.SÆ<; � � Ë Å � � gtn u b i-bhr${keZn�bmn�isbd[]\ � % � � � � � � � � ¤ «

W � ; + � �% · �OikWZ\
n ¥��{klq[ ¥� ªwª !; � % � ; + � � Æ��kË gqn u !; = % � ; + � � Æ��kË �$WZ\K{s\ � Æ��kË gqn u � Æ��kË gt{k\rslq[]\�pZbd\Kx
\
�$bhrw\
´Ifdbmn�\Kgt{'��eZnOx0isbdlqnOr «
U'\*i}�'\
\Kn�i}�'l;x*l?n�rw\Hx*eNikbm�?\$rw�$bmikx�WZbdnZ��pFlqbdn?i�r�lt�FisWZ\-x
lqnDis{klqf ¨   Æ��kË isWZ\-gq��rwl?fmeZis\X�jgtfdeZ\Xlt��rwpF\
\ ubhr�g�fdbmn�\Kgt{6��eZn�x*isbdlqn�lt� � ¥�bdn�x*{k\Kg?rwbdnZ�l?{ u \Kx*{k\Kg?rwbdnZ� ª0«'@ \
nOx*\q� ;>=?Æ��kË bdr�g �De�g u {�gjikbdx2��eZn�x*isbdlqn!lq�� « aNl��cisW�bdrX��e�n�x0ikbml?n�WOgqr$gji-[]lDr}iXi}�'lA[K\
{kl « @ \Kn�x*\?�Z�O\
i}�,\K\
n�i}�'l`x
lqn�rs\Kx
eNisbd�q\;rs�$b i�x�WZbmn��`pFlqbdnDikr

ì(ì ø�i ��ô0ô0ô



�  � �
�2�	��A���$����	��5����6�	�������*%�h��6�	

lq�(ikWZ\�x
lqnDis{klqf ¨   Æ��kË isWZ\2\
ycis{k\
[¡gtf�p�gtisWÄbhr$lt��isW�\;i}vcpO\����}�O��� � ����lq{6��� � ��� � ���'¥§b i-��l?fmfdlj�-r'��{klq[z�{sl?pOlDrwbmisbdlqn_S ª*«
U'\*i}�'\
\Kn;i}�'l6x*l?n�rs\Kx*eZisbd�q\�rs�$b i�x�WZbdnZ�~pFlqbdnDikr(lt�ZikWZ\,x
lqnDis{klqf ¨F© Æ��kË isWZ\Xx*eZ{k�jgjikeZ{s\,bdr�rslq[]\�fdbmn�\Kgt{��e�n�x0ikbml?n¦lq� � ¥§bmn�x
{s\Hgqrsbmn���l?{ u \Kx*{k\Kg?rwbdnZ� ª0« @ \Kn�x*\?� ; � Æ��kË bdr�rslq[]\ �?eOg u {�gjikbdx2��eZn�x0ikbml?n¦lq� � « acl��ikWZbhr'��eZn�x0ikbml?n�WOgqr$gjiX[]l?rwiXi}�,lA[
\K{sl « @ \
n�x
\q�N�F\*i}�'\
\Kni}�'l`x
lqn�rs\Kx
eNisbd�q\�rs�$b i�x�WZbmn���pFlqbdnDikrXlt�(isWZ\x
lqnDis{klqf ¨ ©tÆ��kË ikWZ\X\*ycis{k\
[¡gtfcp�gtisW`bdrAgqn�gq{kx,�$b ikW ¨ ©tÆ��kË*% � ¢ )-,��(.SÆ ; = Æ��kËwË gtn u isW�bdrAgq{kx�bdr�{keZn��$bmisWikWZ\�pZbd\Kx*\K�$bdrs\*´ÊfdbmnZ\Hgt{Xgt��rslqfdeNik\6�jgtfdeZ\�lt��rwpF\
\ u �$WZbhx�Wox
gtn�x�W�gtn��q\6isWZ\;rsbm�?nlt��b i�r$gqxKx*\
fd\
{�gjikbml?ngji

[]lDr}iXi}�'l�ikbm[]\Hr2¥�bmi$��lqfdfmlj�-r'��{klq[�zA{sl?pOlDrwbmisbdlqn�^ ª*«VXWZ\1pZ{klqpFl?rsb ikbml?n¡bdr'pZ{klj�q\ u « -

� � ����%'�K")��*����)

¬ �is\K{¡isWZ\°rwise u bmn��®lt�1isWZ\°x
lqn�xKgjis\Kn�gjikbml?n5lq� u bZCS\
{k\
nDi¡pZbd\Kx*\Hr¡lt��\*ycik{s\K[]gqfdr]�'\Äx
gqn [¡gqÔq\�isWZ\
��l?fmfdlj�$bdnZ�`x
lqn�x
fmeOrwbdlqn�r «
�,Î ���±��� � � 9�9;����*2�����A� �1���)�2��	��`���)	�	2�%&;�h�����ED 4 ·�� ; � F · � �h�V���0&5��	��)	1&;�h�2�5� � � ���A&%	��b*2	 ���

� � 	��
�����K	�� �f�5��������	�����	���� �����4� ���������V��!�6�� �������f���/� �����%&%�;��� *2� �h� ����%	��A	1�5*;��� !��h�
67	�� !(���O9�*c� � �%" !� Æ��kË % � ¤ )-,��(.SÆ ; � Æ��kËwË �� � ���/�����$���)�2��	��$� 	����f&%���(�h	����(*������ �V������Z����.*2� ���V�;����	��R� �1��&;�3� *'&%�����c	�����%" ���
������*5���)	�� ���1� � ���#� � �� �

� � �%	$&;� �5���2� 	�� &J�O9�&2�
�����/����"���� �  � 4 · � �:9'	��R���$���)�2��	�� ��	����  ���/& �O��������* *5���;� �
�����'���(������	�� 	��"A���/� 	-�	�������;* � �����c�2�%*2� &2� � �� 	��-�
�%	�*%� ���&%� ���8��	7* 	.�������(�-������� �T�2�)�
	1�5*2��� !��h� 6�	��Z!(�A�:9�*c���%�%" �

� � 	�� ���$���)�2��	���� 	����]& ���(�h	����#�5*3�#�3� ���5������� �:93� �%��� 	�� � ��� �  ���]��� � � 	0� � �������
� 4 · � 9 � Æ��kË�¶ µÄÅ ¿ ÆsÇ`ÈNÉ�ÆI¾j¿�ËsË 	��
����� 	 � �

� 9�9;����*2���V�A� �1���)�;�V	�� ���)	�	2�%&;�h����� D % · � ; � F · � �h�V���0&5��	��)	1&;�h�;�5� �T� ���A& 	��b*2	 ���
� � �;�����/�2� ����� * �:9�� �%���1��� 	��#"3��� � *��5!��b������� ���/�J� ����%	��J	1�5*;��� !��h�J6�	��Z!(� �:9'*c���%�%"� Æ��kË % � ¤ � ) ,��+.SÆ<; � � Ë Å � � �� � ���R���f&%��� *5� *5��* �O9X	��)&;* �:9 ���/�E&2!��567�;* ������� �����K�����%&%�;��� *2� �h� ����%	��E&2!��56�	���!��)�!� Æ��kË % � ¢ ) ,��+.SÆ<; = Æ��kËwË 	��" ���/� � 	��)���5!�� ������� ���/�.����%& �2��� *2� �h�Z����%	��f	 �%*2���Z!��c��6�	��Z!(�

�O9 *c���%�%" !� Æ��kË % � ¤ )-,��(.SÆ ; � Æ��kËsË � �)�2����� �2�X����� & ��� *2�%&;!�����6��A*5�����c&;�1������� �����(��*��:9A�����
&%���(���)��� ¨   �����K���1��� �;�V	��`� 	����X� *3�:9V���/�f� �%� �]��� � ��� � ��� ������� � ��� � ��� 	��"X�)�2����� �2�
�����E&%��� *2�%&;!�����67�K*5�����h&5� ���+�_�������(��* �O9K���/�b&%������� ��� ¨F© ���/�_���1���)�2�V	�����	����]� * 	��G	�� &
� �1��&;� � * �5!�� �������b�����������%&%�;��� *2� �h� ����%	��V	 �%*2��� !��c�V67	�� !(�V�O9J*c���%�%" � �1��&;� &%	��P&;�/	����1�
������*5� �$� �:9�����* 	$&%&%�2�
�;� 	��������E	�� ����*%�������3�����V�;* �

�����-D % · � ; � 4 · ���/�2�)� 	��)�J�����V*�� �%&;��	�� &%	7*2�;*��
� � �%������V	�����	����1* 	�� � 	���� 	$"��A� *%*5���5�
� &;!��56��5*3�������X����� � ����%	�� 	1�5*;��� !��h� 67	�� !(� �O9

*c���%�%" � Æ��kË % � ¤ � ) ,��(.SÆ<; � � Ë Å � � 	��"V���/� �f	�� � �5!��b���R�����V� � % � � � � � � � � ¤ �

í�ü�ìÃíï



���������
	��	������������������������������ ��!��#"$�%"'&%���(���)���+*-,.���/�0	1&%& �2�
�2�)	��������3	��".�����4"$�2�5��67	�����6��8�:9-���/�4&;!��56�	���!��)�,�7L

� � �%������V	��T� 	����$*�	�� �0	�����&;!��56��5*��������'����� � ����%	�� &2!��567	���!��)�*� Æ��kË % � ¢ � ) ,��+.SÆ<;>= � Ë Å� � � �������_*2���V�3	1"��A� * *5���;�
�f	 �%*2��� !��c�V67	�� !(�3�O9 *c� � �%" 	��#" ����� �_	�� ���5!��X��� �����V� � %� � � � � � � � ¢ �
� �$4j�$���-�%'�$)

Fm�2H�U'l?bdrkrwl?nZn�gtiK�Z� « D�« ��I � { � [
lO� ¬ « gqn u QÌ\
�Zfdlqn u ��� « ¥w�K�q��� ª �����/���5�c�;*5��� 	����$* �O9J� ��!��#"$�%"f&2!��567	 �
��!��)� ��� ���/� ���
	���
� W � � W ¬ � � bdx
\*´}aclqpZW�bdgt´ ¬ n?ikbmpFlqfdbhr
�N�$\Hrw\Hgt{�x�W��$\KpOl?{wi2�7S �q� «

F Â H�U'l?bdrkrwl?nZn�gtiK�Z� « D�« ��I � { � [
lO� ¬ « gqn u QÌ\
�Zfdlqn u ��� « ¥w�K�q�q^ ª �����/���5�c�;*5��� 	����$* �O9J� ��!��#"$�%"f&2!��567	 �
��!��)� ��� ���/� ���
	���
�O�tl?eZ{kn�gtf�lq� W nDis\Kfmfdbm�?\
nDi-gtn u �$l?�Olqisbhx;acvNr}ik\
[¡r
�Ì�q�q� Sj´ Â � «

F ��H�U'l?bdrkrwl?nZn�gtiK��� «#D�« � I � { � [Kl�� ¬ « gtn u QÃ\
��fml?n u �Ã� « ¥}�H�q�q^ ª �  ����h�V��� *%�/���5�c�;*5��� 	����$*J���E���/�
��
	��#�f*%!�� 	2�%&;���h� 	 & ��� *5���)	���������� ���/� "$�2�5��67	�����6��_�O9V���/� &2!��567	���!��)�
� W � � W ¬ � � bhx*\
´ñaNlqpZWZbhgj´¬ nDisbdpOl?fmbhr
�O�$\Krs\Kgq{kx�W��$\
pFlq{si Â �  � «

F ^$H�U'eZbI��� « ´ � « �tacl?eZY
{k\KrK�TzAW « ��U,l?bdrkrslqnZn�gtiK�T� «TD�« gtn u Q(gteZ[]lqn u �T� « z « ¥}�H�q�t^ ª �����/��*%�/���5�c�;*5�/��	����
*����������5*5� *A9;���R�#�����c�/���\������ ��&E�)�1� ����* �V��6T���+�_9;���5��	��)"�*0� W � � W ¬ � � bdx
\*´}aclqp�WZbdgt´ ¬ nDisbdpOl?fmbhr
�
�-\Krs\Kgt{�x�W��-\
pFlq{si Â �TSq� «

F S�H�U'eZbI��� « ´ � « �4U'l?bdrkrwl?nZn�gtiK�$� «�D�« ¥w�K�?�t^ ª �  &%& �;*%*5���5��� ��� �P�)� �$����� 9;��� 	]&%	��_����	��V���(� �E����67�;*
9;���5��	��)"�*A	��\���+� �%������V	��(��	����1*0� W � � W ¬ � � bdx
\*´}aclqpZW�bdgt´ ¬ n?ikbmpFlqfdbhr
�Z�$\Hrw\Hgt{�x�W��$\KpOl?{wi Â �K�Z� «

F �HJI,\Hrsgq{sbI� Q « ¥w�K�?�q� ª ��� ������� � �T	��������R�����%�����K	��"f	5�$�� ��&%	�������� *0��acpZ{kbmn��q\
{s´	�A\
{kfdgq� «
F+L7HJI,lNx�ÔjgTvcnZ\q� B$« � « gtn u @ gtfdfI��
 « � « I « ¥}�H� L$S ª � , �
	�����V���������P�O9A	J��	��5����&2�
�A*5!�� 	2� &2�0�h�K&2!�� �

6�	���!��)�A&%��� *5���)	�������*0��a W ¬ ¯��tl?eZ{snOgtfSlt��I,lqnDis{klqfI�S�K�����q���K�/LH´ ÂqÂ � «
F ��H D eZ�Zbdn�rK�(Q «�B$« ¥}�K� S1L ª ��� � &2!��56��5* �O9'�A���(���V	��`�
�2�+�$���f�������_	3&%���(*%���)	����(�����R	�6��;� 	 � � &2!��567	 �

��!��)� 	��"3������� ���)�;*2&;�5��� �%"V����������	���	��#"V�h�;�5�A���	��/����*%���������(*J	��"3�c	��+� �;����*0� ¬ []\K{sbhx
gqn��qlqeZ{kn�gtf
lq�A¯°gjisW�\
[¡gjikbdxKr
��Lt�Z�N^?�/LH´OSN�  «

F ��H�a6l?rwislj�S��� « z « gtn u D \K�tikbdgq{sbdlj�jgj´ha~lDr}iklj�Tg�� B-« � « ¥}�H�q�?� ª ���!�� �%������V	�� � 	����$* ��� �����A��� �1� �
�\�;� �O9A	'��
	��#	��J�V��������� �������b� ��!��#"$�%" "$�2�5��67	�����6��3�O9 �����A&2!��56�	���!��)�*� W � � W ¬ � � bhx*\
´ñaNlqpZWZbhgj´¬ nDisbdpOl?fmbhr
�O�$\Krs\Kgq{kx�W��$\
pFlq{si Â � SN� «

Fd����H'a6l?rwislj�S��� « z « gtn u D \K�tikbdgq{sbdlj�jgj´ha~lDr}iklj�Tg�� B$« � « ¥}�H�q�q^ ª �����/�8��
	��#	����V��������� ������� �)��!��"1� "
"1�;�5��6�	�����6�� �:9 ���/�E&2!��567	���!�� �E	��" ����* *5!�� �%������V	�� � 	����$*0� W � � W ¬ � � bdx
\*´}aclqp�WZbdgt´ ¬ nDisbdpOl?fmbhr
��-\Krs\Kgt{�x�W��-\
pFlq{si Â �K�?� «

Fd�q�2H'a6l?rwislj�S��� « z « gtn u D \K�tisbhgt{kbdlj�Tgt´ca6l?rwislj�jg�� B-« � « ¥w�K�q� S ª ���#��������)�%� �2�5�����;*'�:9 ��	�� 9 �:&2�
�����/����"7* �
W � � W ¬ � � bhx*\
´ñacl?pZWZbhgj´ ¬ nDisbdpFlqfdbdrK�N�$\Krs\Kgq{kx�W��$\
pFlq{si Â L$S Â «

Fd� Â H'a6l?rwislj�S��� « z « gtn u D \
�tikbdgq{sbdlj�jgj´ha~lDr}iklj�jgZ� B$« � « ¥w�K�?�1S ª ���!�� �%�������V	���� 	����$*_��� 	_���
	��	��
�V��������� ������� � ��!��#"$�%"X"$�2�5��67	�����6�� �:9f���/�_&2!��567	���!�� �*� I,l?[]pNis\Hr�{k\
n u e�r u \�f � ¬ xKg u�� []bm\ u \Kr
aZx*bd\
n�x
\KrK�Ni « � Â �?�cr � {kbd\ W �Np « �K^q^��
´k�K^q^�L «

ì(ì ø�i ��ô0ô0ô



�H� � �
�2�	��A���$����	��5����6�	�������*%�h��6�	

Fd�K��H'a6l?rwislj�S��� « z « gtn u D \K�tikbdgq{sbdlj�jgj´ha~lDr}iklj�Tg�� B$« � « ¥}�H�q� S ª �����/�8��
	��#	����V��������� ������� �)��!��"1� "
"1�;�5��6�	�����6��b�O9f����� &2!��56�	���!��)�K	��" ����*V*5!�� �%������V	�� ��	����1*0� ¬ x0ikg°¯°gjisW�\
[¡gjikbdxKgb^-nZbd�q\K{krsbmikgjikbdr
I,l?[]\
bhgtn�gq\q��� � t^O�Np « �H�1ST´ ÂqÂ  «

Fd�
^$H'a6l?rwislj�S��� « z « gqn u D \K�tisbhgt{kbdlj�Tgt´ca6l?rwislj�jg�� B$« � « ¥}�H�q�q� ª � � �5�)� ��!��
	��5��� �J�:9 �%������V	������)	�	2�%&;�h���5���;*
���3	'&%�������)���2��)�1�;�
�2�]9;���4	'& 	�� �h� �����4�)�1� ���=� W � � W ¬ � � bdx
\*´}aclqp�WZbdgt´ ¬ nDisbdpOl?fmbhr
�T�$\Hrw\Hgt{�x�W1�$\KpOl?{wi
�q^��?� «

Fd�TS�H'Q(gteZ[]l?n u �F� « z « gtn u acl?eZY
{k\KrK��zAW « ¥}�H�q� Â ª � �(�/���5�c�;*5� ��	����1*�� *����(���/�;*%� *�9;���A	 &%	�� �h� �����A�)�1� ���=�
Q ¬~¬ a��$I � �~aS�OV(lqe�fml?e�rw\?�NVÌ\Hx�WZnZbhx
gtfÃ�-\
pFlq{si$� Â � �q� «

Fd� �H'QÌ\
�$bhr
�(� « ¯ « ¥}�H�q� � ª ���A� 	��(��������� *V�O93���)"$�2�3	��" 	5!��&2�������]& ���"���������� *����E*5���+�$!��
	��V�%������V	��
&%���(���)������)�1�;�
�2�J*0�Sa W ¬ ¯��qlqeZ{kn�gtfSlq�-I,l?n?ik{sl?f�gtn u ? pNisbd[]b
[Hgjikbml?nÃ���K�����q� Â �
´Ê� Â «

Fd�7L7H�z�l?n?ik{svDgt�?bmnÃ��Q « a « �1U,l?f i}vDgtn�rsÔcbmbI��� « � « ��
�gq[`Ôc{k\
fdb u [
\q�t� « � « gtn u ¯obhrwWOx�WZ\
nZÔ?l�� B$«  « ¥}�H�  Â ª �
�����J�V	����/�2�V	�����& 	�� ���/�%����� �O9 �%������V	��(���)�T&%�5*%*2�;*�� W n?ik\
{�rsx
bm\Kn�x*\ «

Fd�K��H��-\
\ u r
��� « ¬ « gtn u acW�\
pZpÃ�#Q « ¬ « ¥}�K�?� � ª � � �������V	�����	����1*�9;��� 	 &%	��J����	�� �1�T�;*�� �����'9;���5��	��)"�*
	��" � 	$&��T��	��)"7*0�Oz�g?x*b � x;�tl?eZ{snOgtfSlt��¯ÄgjikWZ\
[¡gtisbhx
rK���
^ SZ� Â �Z� /LH´ñ�q�?� «

Fd�K��H;aNe�rsrs[¡gtnÃ� @�« � « gqn u V�gtnZ�O��
 « ¥}�H�q�Z� ª � �(�/���5�c�;*5� ��	����1*�9;���A���/�
	8�%�%"7* �	���/�O�$�]&%	��A	 ���������%"
��!��8� �/	��8��
�f�:9J���/��!/*2�V�:9 � �%���V�;���5��&��h� &;�1�����;!(�;* ���X�#���(�Z����%	��V�%������V	���&%������� ���â�Ìa� I ? � �
V(\Kx�W�nZbdxKgtfÃ�$\KpOl?{wi~���*´���� «

F Â ��H��S\
fdbmÔcbdnÃ�O¯ « W0« gqn u U'lq{kbdrslj�S��� «  « ¥}�H�q�t^ ª �����/�%����� �O9J&;�/	����h�;�5�����K&%���(���)���â��U,bd{kÔDW��te�rs\
{ «

í�ü�ìÃíï



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

Unité de recherche INRIA Lorraine : Technopôle de Nancy-Brabois - Campus scientifique
615, rue du Jardin Botanique - B.P. 101 - 54602 Villers lès Nancy Cedex (France)

Unité de recherche INRIA Rennes : IRISA, Campus universitaire de Beaulieu - 35042 Rennes Cedex (France)
Unité de recherche INRIA Rhône-Alpes : 655, avenue de l’Europe - 38330 Montbonnot St Martin (France)

Unité de recherche INRIA Rocquencourt : Domaine de Voluceau - Rocquencourt - B.P. 105 - 78153 Le Chesnay Cedex (France)

Éditeur
INRIA - Domaine de Voluceau - Rocquencourt, B.P. 105 - 78153 Le Chesnay Cedex (France)��������� �	��
�

���������� ��� ���

ISSN 0249-6399


