
HAL Id: inria-00072081
https://hal.inria.fr/inria-00072081

Submitted on 23 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.

Signed distance functions and viscosity solutions of
discontinuous Hamilton-Jacobi Equations

Jean-François Aujol, Gilles Aubert

To cite this version:
Jean-François Aujol, Gilles Aubert. Signed distance functions and viscosity solutions of discontinuous
Hamilton-Jacobi Equations. RR-4507, INRIA. 2002. �inria-00072081�

brought to you by COREView metadata, citation and similar papers at core.ac.uk

provided by INRIA a CCSD electronic archive server

https://core.ac.uk/display/50452686?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1
https://hal.inria.fr/inria-00072081
https://hal.archives-ouvertes.fr


IS
S

N
 0

24
9-

63
99

   
   

 IS
R

N
 IN

R
IA

/R
R

--
45

07
--

F
R

+
E

N
G

ap por t  
de  r ech er ch e 

THÈME 3

INSTITUT NATIONAL DE RECHERCHE EN INFORMATIQUE ET EN AUTOMATIQUE

Signed distance functions and viscosity solutions of
discontinuous Hamilton-Jacobi Equations

Jean-François Aujol — Gilles Aubert

N° 4507

Juillet 2002





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

Téléphone : +33 4 92 38 77 77 — Télécopie : +33 4 92 38 77 65

���������
	 	������������������������������������	 ������������� �"! ����#�����$�����
���%	����������&����'�������)(*��+ ��#$������,.-&������/0�2143����5�������0�

687:98;�<�=?>@9";?ACBEDGF'H�IKJ�BELNMPORQ0DGLSLG7CFTH�I?UV7:>$W�X
Y[Z.\�]T^�_�` acbedf^�gfhji$dfkmlnboZ.lj]']T^ pc]'hjiqZ.kmb.^jr

km]'hjsn^�trKu.lnbvb.w^�tr8ilnbvbKhjkmtxtfh�b.i^�t
yzgxl|{}^�d�~�g�k�hjb.h

��hj�v�Elng}d
u.^�gx^�iqZ.^g�iqZ.^�b8���C�j�e��` �j�.km���m^�d��j�j�e��` �j�T�Khjsn^�t

���������|�.�j�e� acb�dxZ.kmt��Khj�"^g�r� �^�¡Kgxt}d¢gx^$£:k�^$ ¤t�ln]T^��.gxlj�E^�g�dfkm^t�lj¥[dfZv^�txkmsnb.^�u¦u.k�t§p
dqhjb.i�^'¥¨�vb.i�dxk�lnbª©�acb«�Kh�g�dfkmi�v��hjg�r? �^�^ ¬vhj]Tk�b.^'dfZ.^�tx�^�m^�dfljb�lj¥[h0i�.g}£n^�k�b¯®�°±hjb.u
sn^�d�h5iln]T�.�m^�dx^�uv^txi�gxkm�vdfkmlnb�l�¥ªk²dftVi�mlnt��.gx^�©�³«^�hj�mtxl�snkm£j^�h�t��v´'ikm^bedNi�lnb.u.k²dfkmlnbT¥¨lng
dfZ.^5i���lnt��.gx^�lj¥�dfZv^5txj^���^$dflnb0dflTµ"^5lj¥�¶^g�l±·¸^�µE^�txsn�.^�¹ºt
]T^�h�tx�.g�^j©V³«^»dxZ.^b0]'hjj^�h
iln]T�.�m^�dx^�t}df�.u½¼�lj¥�dfZ.^�yV¾»¿[ÀRÁKÂ

Á.Ã
ÄÆÅ�ÇSÈ:ÉzÊ Â"Ë Ê¨ÌEÍxÍ¸ÊqÎÐÏ Â Î@ÑÓÒÔÍVÕ×Ö rv 
Zvk�iqZ�k�t[i���lnt�^�²¼

gx^��h�dx^u2dflØdfZ.^�t�k�snbv^uÆu.k�t}dqhjbvi^�¥¨�.b.i�dxk�ljb�©2Y[Z.^�^$¬½k�t}dfkmb.s«�mk²df^gxh�df�vgx^��.gxl@£:kmu.^t'b.l
]�h|dfZ.^�]�h|dfkmi�hj��gx^�tx�.�²dft»¥¨lng�tx�viqZÙyR¾�¿Vt�©»acb.u.^�^u�rE �^�¥Gh�i^�dxZ.^�uvkm´'i�v�mdc¼olj¥ziljb.txkmu½p
^gxkmb.s�h�uvk�t�ilnbedfkmbC�.ln�.tNÚ�hj]Tkm�mdxlnb.k�hjb�lj�E^�gfh�dxlngz 
kmdxZ�g�^tx�"^i$d�dxl�dxZ.^
tx�Khji�^�£�hjg�k�hjµv��^�©
³«^�t�dfh�df^�hjb±^ ¬vkmt�dx^b.i�^5hjb.u��.b.kmÛC�.^b.^�txtNdxZ.^lng�^]�rvsjkm£:kmb.s�kmb±�Kh�g�dfkmi�v��hjg�hjb�^$¬½�.�mk�i�kmd
Ú�ln�v¥Üpc·�h|¬Ø¥¨lng�]��.��h�¥¨ljg�dxZ.^'txln�m�vdfkmlnb«hjt5 �^�����hjt�kmdxt�h�t�¼:]T�vdfljdxk�i�µE^�ZKh�£:k�ln�vg©�Y[Z.kmt
sn^b.^�gfhj�mkm¶^t�i��hjtxt�k�ihj��gx^t��.�²dft
¥¨lng
ilnbedfkmb.ln�vt»Ú�h�]'k²dfljb.k�h�b�©�³Ý^5dfZ.^�bosn^$d�kmbedf^g�^t}df^u
k�b�h�]'ljgx^»sn^�b.^gxhj�ªi���h�txtNlj¥�yV¾»¿zt�À�ÁKÂ

Á.Ã
Ä«Å@ÇGÈ:ÉzÊ Â8Ë Ê¨ÌEÍxÍ}Þ¦ÊSÏ Â ÍzÕ4Ö r½ 
k²dfZ Þ ilnbe£n^ ¬

ß�b.u.^�g�t�ln]T^�df^�iqZ.b.kmi�hj�"µ.�vd�gx^hjtxlnb.hjµ.�m^»hjt�tx�.]T�vdxk�lnbvtr½ �^»lnµ½dqhjkmb�dxZ.^�txhj]T^�Ckmb.u�lj¥
gx^t��.�²dft©R~�t[¥Ghjg
h�tN �^�Cb.l@ �r8dxZ.^�¼�hjgx^�b.^$ à¥¨lng[u.kmtxi�lnbedfkmbC�.ln�.t�Ú�hj]Tkm�mdxlnb.k�hjb.t©

á?â}ã�ä$åºæ�çNæ}èéªçNæ�çRêÔëìæzí@î�åïä êjð$ëñäqéìð$òóëSæ�ôÔõ öP÷�òóæ}î�í@ð$èÔè|â$øÔù�è|òºú�æ}ëñûGòºéSâzí@æzü�òïý§æ}þ ÿ@ð ��� òïäqþ ö�èéìò � ð$åóòóû
��� ä$ê�ð�ëìä éSð�òºëìæVôÔõjöVõn÷�òóæ}î|íÔð$èÔèÔâ�øjù��
	��ªü	�ÿ��������$ø�ù�èÔòóú$æ�ëìûSò éìâRí@æRü�òóý}æ§þ¨ÿ�ð ��� òóä þÜö�èéSò � ð�åºòïû}ø

� ä$ëìý��8ä åóëìð�ûSæ$ø�����������ü�òïý§æ��Eæxí@æ����Ôø��Ôëñä è|ý}æ



� ���������
	�����������������
�

�������! #" ��$?�j� % kmsnb.^�uÆuvk�t}dqhjb.i�^�¥¨�.b.i$dfkmlnb�rVtx�^�m^�dfljb�rNyV¾»¿[r�£:kmtxiljtxk²dc¼2txln�m�vdfkmlnb.t�r
Ú�hj]Tkm�mdxlnb½p}�nh�ilnµ.kª^ÛC�Kh�dxk�lnbvtr"Ú�ln�½¥Üp§·�h|¬�¥¨ljgx]��v��hj^�©

& ü�	 & ö



� ���������$������	������������� ���$�����[� �N�¤�¸��#����������0� 	��
�±����������$����	��§����� �N#������¸��	��c1×3'�������$�����)	��

( ��+ �# �����±,.-&������/0�2	0���������&����'���
�
�	� ��
� � � ¾»hjb.t�i^Rdfgxh@£�hjkm�Gr�b.lj�.t�i�ln]T]'^�b��ljb.t��Khjg�g�^�£nljk�g?Û:�v^�mÛ:�v^t��.g�ln�.g�k�w$dfwt?u.^
��h&¥¨lnb.i$dfkmlnbou.kmt�dfhjb.i�^�t�k�snbvw^j©
¿zb��Khjg�dxk�i��.�mk�^�gr8b.ln�.t�^$¬vhj]Tkmb.lnb.t���^�txÛC�.^���^$dxdx^¢u�¹ �.b.^
iln�.g�µE^Vu.^V® ° rj^$d?bvln�.t�lnµvdf^�b.lnb.t��.b.^Ru.^�txig�k��½dfkmlnb�i�ln]T�.��\$df^�u.^�txh
¥¨^�gx]T^�dx�.gx^�©���ln�.t
u.lnb.b.ljb.t»hj�vtxtxk��.b.^�ilnb.uvkmdxk�lnbotx�v´'tfh�bCdx^¢�"ln�.g�Û:�v^¢�S¹ºhju.Zvwgx^�b.i^�u.�PtxÛC�.^���^$dxdx^&txlnk²d
u.^�]T^t��.gx^�u.^N·¸^�µE^�txsn�.^�b:�v���m^j©���ln�.t?]'^�b.lnb.t�hj�mlngxt?�.b.^�w$df�.uv^�ilj]'�v��\$df^Nu.^R�G¹ó¿V¾»y[À
Á8Â
ÁKÃ

Ä×Å�ÇGÈ½É�Ê Â8Ë Ê ÌEÍxÍ¸Ê Î Ï Â Î�Ñ ÒÔÍ�Õ¤Ö r?i^$dxdf^�u.^g�b.km\gx^�w�dfhjbed¢gx^���kmw^�w�dxgxlnk²df^�]'^�bed�����h
¥¨lnb.i�dxk�ljb�u.kmt�dfhjb.i�^�t�k�snbvw^j©V·¸^�t�h�g�dfkmi�m^tRtx�"wi�k�h���kmtxw�t�b.^
¥¨ln�.g�b.k�t�tx^�bCd��KhjtVu.^�gxw�tx�.�²dqh|dft
]�h|dfZ.w�]�h|dfkmÛ:�v^t5�"ln�.g»i�^¢sn^bvgx^¢u�¹º¿V¾»y?©�¿VbØ^��ª^$d�r�bvln�.t»t�ln]T]'^�t�ilnbv¥¨g�lnbedfw�t��±�.b
Ú�hj]Tkm�mdxlnb.km^b�uvk�t�ilnbedfkmbC��©���lj�.t?bvln�.t�k�bedfw�gx^�txtxljb.t�^bvtx�.k²df^����.b.^Ri��hjt�tx^�uª¹ó¿V¾»yØ�.�m�.t
snwb.w�gfhj�m^jÀ�ÁKÂ

Á.Ã
Ä2Å@ÇGÈ:ÉzÊ Â8Ë Ê¨ÌEÍxÍ}Þ¦ÊSÏ Â ÍzÕ4Ö r.l�� Þ ^�t�d
�.b�ln�"wgxh�df^��.g[iljbC£j^$¬½^j©�¿zb�tx^

�.��h���hjbed5uKh�b.t��m^¢i�h�u.gx^¢uª¹ºZe¼:�El�dfZ.\�tx^t»dx^iqZ.bvk�ÛC�.^�t�gxhjkmtxlnb.b.hjµ.�m^tr¸bvln�.t�ljµvdf^�b.lnb.t»�m^
]���]T^�sn^�b.gx^�u.^�g�wt��.�mdfh�dft�ÛC�.^��.g�wi�wu.^�]']T^�bCd©�~4b.ljdxgx^�ilnbvbKhjkmtxtfh�b.i^�r.k��8t�¹óhjsjkmd�u.^
gxwt��.�²dqh�dxt�bvln�v£n^hj�½¬��"ln�.g[u.^�t�lj�Ew�gfh�dx^�.g�t�Z.hj]Tk��²dflnbvk�^�b.t�uvk�t�ilnbedfkmbC�.t©
� " �Ô� � �! � �'�#" lnb.i$dfkmlnb±uvk�t}dqhjb.i�^�t�k�snbvw^jr½txÛC�.^���^$dxdf^�rK¿V¾»y?r:txlj���vdxk�ljb.t�u.^�£:k�t�ilnt�kmdxwjr
¿VÛC�Kh|dfkmlnb.t
u.^�Ú�hj]Tkm�mdxlnb½p}�nh�ilnµ.kGrv¥¨lng�]��.�m^t�u.^�Ú�lj�v¥Üp§·�h|¬E©



� ���������
	�����������������
�

� ���T���
�&���
� ����� �@� " $ 
?�j��� " � 	


 � � 
?�! �� $ � � � ���� � � $ $��G���@� � � ��� 
 � �j��� " � � � $ ��� � � � � � � ���¨�  ����e�v��� " �
��� 
��v��� " � �
�:©�� yVg�ln�"^g�dxk�^�t�l�¥?dxZ.^�txkmsnb.^u�u.kmt�dqh�b.i^5¥¨�.b.i$dfkmlnbØ©�©�©�©�©�©�©�©�©�©�©�©�© �

�½©��j©�� % lj]'^�u.^$¡Kb.k²dfkmlnb.t
©�©�©�©�©�©�©�©�©�©�©�©�©�©�©�©�©�©�©�©�©�©�© �
�½©��j©ï� yzgxlj�E^�g�dfkm^t�lj¥�dfZ.^�t�k�snbv^uouvk�t}dqhjb.i�^5¥¨�.b.i�dxk�ljb0©�©�©�©�©�©�©�©�© �
�½©��j©ó_ ~ iqZKhjgxhji�dx^g�k�¶h�dfkmlnbol�¥?dxZ.^�txkmsnb.^u0u.kmt�dfhjb.i^�¥¨�.b.i$dfkmlnb*©�©�©�©��@�
�½©��j©º� ���mlntx�vgx^�lj¥?dxZ.^�tx�^�m^�dfljb�©�©�©�©�©�©�©�©�©�©�©�©�©�©�©�©�©�©�©��@_

�:©ï� Y[Z.^�g�^kmb.k²dfk�hj��km¶�h|dfkmlnb�^�ÛC�Kh�dfkmlnb ©�©�©�©�©�©�©�©�©�©�©�©�©�©�©�©�©�©�©�©����
�½©ï�:©��  �k�t�ilnt�kmdc¼0txlj���vdxk�ljb.tÀVµKhjt�k�i�¥Ghji$dftT©�©�©�©�©�©�©�©�©�©�©�©�©�©�©����
�½©ï�:©ï� ¿�¬½k�t}df^�b.i^&h�b.u��.b.kmÛ:�v^b.^�txt»lj¥�h¢£:k�t�ilnt�kmdc¼0txlj���vdxk�ljb0¥¨lng"!S�½©º�$# �j�

% � � � " � � � � � � �Ô�  ��� 
��v��� " � 
'&
_½©�� Y?^�iqZ.b.kmi�hj���.gx^���km]Tk�b.hjgxkm^t4©�©�©�©�©�©�©�©�©�©�©�©�©�©�©�©�©�©�©�©�©�©�©à_(�

_v©��j©�� ��lnbe£j^$¬ohjbKhj�²¼:txkmt�dxl½lj��t�©�©�©�©�©�©�©�©�©�©�©�©�©�©�©�©�©�©�©�©à_(�
_v©��j©ï� ¾�kmt�dfhjb.i�^¢hjt�txl:ik�h�df^�u0dxlTdxZ.^�Ú�hj]Tkm�mdxlnb.k�hjb Þ ©�©�©�©�©�©�©�©à_(�
_v©��j©ó_ % lj]'^�]Tlngx^»dxl½lj��t ©�©�©�©�©�©�©�©�©�©�©�©�©�©�©�©�©�©�©�©�©�©à_n_

_½©ï�  »kmtxiljtxk²dc¼�kmb.^�Û:�.hj��k²dfkm^t�hjb.u0�.b.kmÛC�.^bv^txt�¥¨lng[^ÛC�Kh�dxk�ljb)!G_v©���# ©�©�©�©�©à_j�
_v©ï�:©��  �k�t�ilnt�kmdc¼0kmb.^ÛC�Khj�mk²dfkm^t ©�©�©�©�©�©�©�©�©�©�©�©�©�©�©�©�©�©�©�©à_j�
_v©ï�:©ï� ß�b.k�ÛC�.^�b.^t�t ©�©�©�©�©�©�©�©�©�©�©�©�©�©�©�©�©�©�©�©�©�©�©�©�©×�*�

_½©ó_ ¿�¬½kmt�dx^b.i�^�lj¥ Ã,+ h�b.u�i�lnbedfkmbC�.kmdc¼�l�¥ Â Ê¨Ì.- Ã Í ©�©�©�©�©�©�©�©�©�©�©�©�©�©×�*�
_v©ó_½©�� " �.g}dfZ.^�g�Ze¼:�"ljdfZ.^�tx^�t ©�©�©�©�©�©�©�©�©�©�©�©�©�©�©�©�©�©�©�©�©×�*�
_v©ó_½©ï� ��lnbedxk�bC�.k²dc¼0lj¥ Â Ê Ì.- Ã Í �.b.u.^�g�Ze¼:�"ljdfZ.^�txkmt/!GÚ _v©ï�0# ©�©�©�©�©�©×�e_
_v©ó_½©ó_ ¿�¬½k�t}df^�b.i^[lj¥ Ã,+ hjbvu�iljbCdxk�bC�.k²dc¼�lj¥ Â Ê¨Ì.- Ã Í �.bvu.^g?ZC¼:�"ljdfZv^txkmt

!GÚ _½©ó�$#�©�©�©�©�©�©�©�©�©�©�©�©�©�©�©�©�©�©�©�©�©�©�©�©�©�©�©�© ���
_v©ó_½©º� ¾�kmtxi��.txt�k�ljbÙhjµElj�vd
Ze¼½�"ljdxZ.^t�^tP©�©�©�©�©�©�©�©�©�©�©�©�©�©�©�© �0�

� 1 �32 " ��� � � � ��
�� � $4� � � � �j��� " �5% 	'&

& ü�	 & ö



������� ���	� ��
 �� ��� ���
� ��� � � � ��
 � � �	� ��
�� � � � ��� � ��� 
�� � ����� ��� � � � ��
 �

����� �&�! ���	��������$���
acb�km]'hjsn^»�.g�l½i�^t�txkmb.s.rvdxZ.^»txkmsnb.^�u�u.k�t}dqhjbvi^»¥¨�.b.i$dfkmlnb��.��h�¼½t
h�j^�¼epñgxln�m^5u.�.^�dxl¢k²dft

snl½l:u¦�.g�ln�E^�g�dxk�^�t© " lng&^$¬vhj]T�.�m^�kmb2k�]'hjsj^0t�^sn]T^�bCdfh�dfkmlnbÓhÙ]'hjkmb2ÛC�.^t}dfkmlnbÓkmt&dfl
u.^�dx^i�d5dxZ.^¢i�lnbedfln�.g�lj¥Vlnµ½{}^�i�dft5kmbÙh�txi�^b.^�©�~ £n^�g�¼P�"l@ �^�g�¥¨�.��]'^$dfZ.l:uØiljb.txkmt�dxt�kmb
]�h�:kmb.s±dxZ.^�¶^g�l��m^�£n^���t�^�dft�lj¥Vhjb�k�bvkmdxk�hj��u.kmt�dfhjb.i�^�¥¨�.b.i$dfkmlnb Â8Ë ^$£nln�²£n^¢�vbCdxk��m��dfZ.^$¼
gx^�h�iqZ dfZ.^Puv^txkmgx^�u%ilnbedflj�.gxt�© ß�bv¥¨lng}df�.bKh|df^�²¼nr[dxZ.^P�Khjg}dfk�hj��u.k �E^g�^bedfk�hj�»^�ÛC�Kh�dfkmlnb
!SyV¾»¿ #?snl@£n^�gxb.kmb.s»dxZ.^N^�£jln�m�vdfkmlnb&u.l:^t�bvljd�sn�.hjgfhjbedx^^�dxZ.^N^$£nln�²£:k�b.s»¥¨�vb.i�dxk�lnb#" Ê Ì.- Ã ÍdflPg�^]'hjkmb¦hotxkmsnb.^�u¦u.kmt�dqh�b.i^±¥¨�vb.i�dxk�lnbª©Pacb��Khjg}dfkmi�.��hjg¢k²dft�sngfh�u.k�^�bed&i�hjb«µE^�iln]T^
�.bCµEln�vb.u.^u�r:hjb.uTdfZ.kmt�kmtVdfZ.^
lng�k�snkmb'lj¥�t�^gxkmln�.tRbC�.]T^g�k�ihj�E�vgxlnµ.�m^]Tt�©zY?l�l@£n^g�iln]T^
dfZ.kmt�u.km´'i��.�mdc¼4k²d� Nhjt0�.g�ln�Eljtx^u4µe¼×�|p%$ $�lng�^�5dfl2gx^�k�bvkmdxk�hj�mkm¶^ÙdfZ.^¯�.gxl:i^�txt0µe¼
gx�.b.bvk�b.s'^�h�iqZ0¡.£j^�ljgNdf^b0k²df^gxh�dfkmlnb.t[dxZ.^5¥¨ln���ml@ 
k�bvs±yV¾»¿[À

&')( ÁKÂ
Á.Ã

ÄÓÅ�ÇSÈ:ÉzÊ " Ê¨Ì.- Ã§Ë Í�Í¸Ê Î Ï Â Î�Ñ ÒÔÍzÕàÖ
Â Ê Ì.-qÖeÍzÕ " Ê Ì.- Ã§Ë Í

! �n© ��#

 
Z.^g�^*" Ê¨Ì.- Ã§Ë Í kmt�dfZv^�^�£jln�²£½kmb.s�¥¨�.bvi�dfkmlnboh�d�dxk�]T^ Ã§Ë ! Ã§Ë Õ,+ lng Ò@Ö # ©N³«^�gx^�¥¨^�g�dxZ.^
gx^�h�u.^g�dxl�dfZv^5hjµ.�.bvuKhjbed[�mkmdx^gfh|df�.g�^»lnb�dfZvk�tNt��.µ½{}^�i�d !.- �vrv_e�½rv�n�½r'� �nr._ �jr._j�½rK� �½r �jr
_vr �@�0/ #�¥¨lng
h&]Tlngx^�u.^$dqhjkm�m^uokmb.t�k�snZed©

Y[Z.lj�.snZ±^�ÛC�Kh�dfkmlnb ! �n© ��#�kmt�l�¥ df^b'�.t�^u±kmb'k�]'hjsn^
�.g�l½i�^t�txkmb.s.rCdfZ.^�gx^
^$¬½kmt�dft�b.l�gx^�h��
]�h|dfZ.^�]�h|dfkmi�hj�¸t}df�.uv¼�lj¥�k²d
kmb0dxZ.^5^$¬½kmt�dfkmb.s���k²df^�gfh�dx�.gx^�©�yV¾»¿ ! �n© ��#�kmt[lj¥�Ú�hj]Tk��²dfljb½p
�nhjilnµvk�dc¼½�"^jÀ

ÁKÂ
Á.Ã

Ä Þ¦Ê Ì.-qÏ Â ÍzÕ×Ö ! �n©ó� #
Y[Z.^�dxZ.^ljg�¼�lj¥�£:k�t�ilnt�kmdc¼�txln�m�vdxk�lnbvt��.g�l@£n^u�dflTµE^� �^�m�²pchjuKhj�vdx^u0dfl't�dqh|df^�^$¬½kmt�df^�b.i^
hjb.u±�vb.k�ÛC�.^�b.^t�t[gx^�tx�.�²dft�¥¨ljg�t��.iqZ�yV¾»¿zt !Gt�^^1- �Ô�½r �@_½rv�:rv���vr ���vr ���vrv���½r(�vr½�½r �Ô�:r½�½r
�2/ # ©43��vd�hj�m�KdfZ.^�tx^� �lng�CtNhjg�^�sj^b.^�gfhj�m�m¼'i�lnb.u.�.i$df^�u��.b.u.^�g�dxZ.^�h�tx�.]T�vdxk�lnb'dfZKh|dRdxZ.^
Ú�hj]Tkm�mdxlnb.k�hjb Þ kmt�i�lnbedfkmb:�vln�.t¢ 
k²dfZ¦gx^�tx�"^i$d¢dflØh����Rkmdxt�£�hjg�k�hjµv��^�tr� 
Z.^�gx^�h�tTyR¾�¿
! �n© ��#5ZKhjt�hotxkmb.sn�.��hjg�kmdc¼¯lnb65 Õ87@Ì:9 " Ê Ì.- Ã§Ë ÍzÕàÖ<; ©�Y[Z.kmt�kmt�kmb.u.^�^u�dxZ.^±t��E^�ik²¡.dc¼
lj¥�ln�.g� �lngx8À�ln�vg�Ú�hj]Tkm�mdxlnb.k�hjb.t� 
km���5b.l�d�µE^Øi�lnbedfkmbC�.ln�.t� 
kmdxZ%gx^t��E^�i�d�dfl�dxZ.^
tx�Khji�^�£�hjg�k�hjµv��^ Ì ©�³Ý^� 
km���8b.^$£n^g}dfZ.^���^�txt[snk²£n^�hjb±^ ¬½k�t}df^bvi^5hjbvu±�.b.kmÛC�.^bv^txt[g�^t��.�mdr

	�	 è>=�?A@ �CB



� ���������
	�����������������
�

hjb.uo �^� 
km���?hj�mtxl�sn^$d5hjbo^$¬½�.�mk�i�kmd�Ú�ln�v¥Üpc·�hÔ¬�¥¨lngx]��.��h½©�Y[Z.^�^$¬½k�t}dfkmb.s���k²df^�gfh�dx�.gx^�lnb
£½kmtxi�lntxk²dc¼�txln�m�vdfkmlnb.t
¥¨lng
u.kmtxi�lnbedfkmb:�vln�.t�Ú�h�]'km�²dflnb.k�hjb.t�kmt�b.l�d�£j^g�¼0��hjgxsj^j©�Y[Zv^�i�h�tx^
lj¥¸u.kmtxi�lnbedfkmb:�vln�.t
txln�m�vdxk�lnbvtNk�t�u.k�t�i�.t�tx^�u�kmb�-º�½r.� /ìrvhjb.u±dxZ.^�ihjtx^5lj¥¸h�u.kmtxiljbCdxk�bC�.k²dc¼
k�b±dxZ.^�t�^i�lnb.u�]T^]�µE^�gNlj¥¸dfZv^»yV¾»¿2k�b�-º� ��rv_e�:rv_j�½r ���0/ì©�~�t�¥Gh�gNhjtR �^»Cb.l@ �r:dfZ.^�gx^
k�t
b.lT�.g�^�£:k�lj�.t[ �lng�± 
Z.kmiqZou.^hj�mt
 
k²dfZ�dfZv^�uvk�t�ilnbedfkmbC�.k²dc¼0 �^5¥Ghji^»¥¨ljg
yR¾�¿ ! �n© ��# ©

Y[Z.^±�Khj�"^g�k�t�lngxseh�b.k�¶�^u¦h�t�¥¨ln�m�mlÔ 
t�©0³Ý^�¡.gxt�d�gx^$£½km^� )t�ln]T^±�.g�ln�E^�g�dxk�^�t�lj¥NdxZ.^
txkmsnb.^uàu.k�t}dqhjbvi^Ý¥¨�vb.i�dxk�lnb×k�b % ^i$dfkmlnb �:©¤³«^Ýhj�mtxl ilnb.t�k�uv^g�dxZ.^¯txj^���^$dflnb l�¥&h
i�.g}£n^�k�b0® ° hjb.u0sn^�d�hTiln]T�.�m^�dx^�uv^txi�gxkm�vdfkmlnbPl�¥�k²dft�i�mlntx�vgx^j©R³«^�snk²£n^�hTtx�v´'ikm^bed
ilnb.uvkmdxk�lnb�¥¨lng¸dfZv^Ri���ljtx�.g�^�lj¥:dfZ.^Rtx�^�m^�dxlnb¢lj¥vh�i��.g�£j^�kmb�®�°�dxl�µ"^Vlj¥.¶�^g�l�·¸^µ"^t�sn�.^�¹ºt
]'^hjtx�vgx^j©RY[Z.kmt
tx�"^ik²¡K^�t»h&gx^�tx�.�²d�l�¥4$oh|dfZ.^�gxlnb0k�b - _e�2/S©

³Ý^zdfZ.^�b�i�ln]T�.�m^�df^��m¼�t}df�.u½¼�yR¾�¿ ! �n© ��# ©�³Ý^zt�dfh�df^Rhjb�^$¬½kmt�df^�b.i^�hjb.u��.b.kmÛC�.^bv^txt
gx^t��.�²d�r�snk²£:k�bvsPk�bÝ�Khjg}dfkmi�.��hjg¢h�b«^$¬½�.�mkmik²d¢¥¨lngx]��.��h�¥¨lng�dfZ.^�txln�m�vdfkmlnb«hjt� �^�m�Nhjt�k²dft
hjt�¼:]T�vdfl�dfkmi5µE^�ZKh�£½kmln�.g�rKsn^bv^gfh���km¶kmb.sTi��hjtxt�k�ihj��g�^tx�v�mdxt
¥¨ljg�iljbCdxk�bvln�.t�Ú�hj]Tk²dflnbvk�hjbª©
acb.u.^^�u�rK �^�t�Z.l@  dfZKh|d[dfZ.^5¥¨�.b.i$dfkmlnb Â Ê Ì.- Ã Í u.^�¡.b.^u�hjt

Â Ê¨Ì.- Ã ÍRÕ ���
+����	��
 ��
 �� Ê � +@Â8Ë Ê ÌTÄ��vÍ�Ä Ã Í k²¥ Ã�� Ã,+�
+�� Ê¨Ì.- 5 Í k²¥ Ã��ÓÃ,+

! �n©º_$#
 
Z.^g�^ &' (¦Â8Ë Ê ÌEÍRÕ " Ê¨Ì.- Ã§Ë Í�

+ ÕàÅ�ÇGÈ½É�Ê Â8Ë Ê ÌEÍxÍ
Ã,+ Õ ���	� 7 Ã�� ®�� 9 ����� 
 ��
 �� Ê � +�Â"Ë Ê¨ÌTÄ��.Í�Í�ÕàÖ<;»Õ � Ê¨Ì.- 5 Ík�t�dfZv^¯�vb.k�ÛC�.^¯�.b.k²¥¨lng�]'�²¼ i�lnbedfkmb:�vln�.t�£½kmtxi�lntxk²dc¼4txln�m�vdxk�lnb4lj¥ ! �n© ��#�£�hjb.kmtxZ.kmb.sÆlnb5 Õ87@Ì:9 Â8Ë Ê¨ÌEÍ�Õ�Ö<; ©�acb % ^i$dfkmlnb¦_vr� �^±sn^�d�k�bedx^gx^�t�dx^u¦kmb¦h�]Tlng�^±sn^�b.^gxhj��i���h�txt

lj¥�yR¾�¿Vt�©¦ß�bvu.^gTtxlj]'^�dx^iqZ.bvk�ihj�[µ.�vdTg�^�hjt�lnbKhjµ.�m^0hjtxt��.]T�vdfkmlnb.t�rR �^�lnµvdfhjk�b�dxZ.^
tfhj]T^�:kmb.uPl�¥�gx^�tx�.�²dft�©
~�t
¥Ghjg�hjt� �^�Cb.l@ �r8dfZ.^$¼�hjgx^�b.^$  ¥¨lng
tx�.iqZPuvk�t�ilnbedfkmbC�.ln�.t
Ú�hj]Tkm�mdxlnb.k�hjb.t©

� � 1×���N#��	��
��� ���$�����
	 	���������0��� �j���������$��� ����	 � ���
 ��
����$������#���![�5������� �
3'�������$���

acbodxZ.kmt�¡Kg�t�d5t�^i�dxk�ljb�rE �^¢t�dx�.uv¼0txlj]'^�^�m^]T^bedqh�g�¼�µ.�vd»�vtx^�¥¨�v���.g�ln�E^�g�dxk�^�t�lj¥�dxZ.^
¿V�vi�mk�u.^hjb¦txkmsnb.^�u¦u.kmt�dqh�b.i^�¥¨�.bvi�dfkmlnb«dxlPi�mlnt�^u¦i�vg�£n^�t©#"»b.^�l�¥[ln�.g�gx^t��.�²dft&kmt¢h
iqZKhjgfh�i�df^�gxkm¶�h�dxk�ljbÝlj¥RdfZv^'t�j^���^$dflnbÝlj¥Nh�i���lnt�^uÝi�.g}£n^j©TY[Z.^�bÝ �^'hjbKhj�²¼:tx^'k�bÙu.^$dqhjkm�

& ü�	 & ö



������� ���	� ��
 �� ��� ���
� ��� � � � ��
 � � �	� ��
�� � � � ��� � ��� 
�� � ����� ��� � � � ��
 �

dfZ.^5g�^kmb.kmdxk�h���km¶�h�dxk�ljb0^�ÛC�Kh�dfkmlnb ! �j©���#V¥¨lng� 
Z.kmiqZ0 �^�snk²£n^�hjb�^$¬½�.�mkmik²d�t�ln�m�vdfkmlnb�k�b�dxZ.^
i��hjtxt»l�¥z�.b.k²¥¨lngx]T�²¼oi�lnbedfkmbC�.ln�.t�£:kmtxi�lntxk²dc¼Pt�ln���½dfkmlnb.t©�³«^�µE^�snk�boµC¼�gx^�i�hj�m�mk�b.s±txln]T^
u.^�¡Kbvkmdxk�lnbvt©
����� ���	��
�����	�����������	�����	����������� ���!�#"$��%&���('���%)�*�����

3��� ��� + " � � $ �!, � �¨��� " � �
·�^$d��.t5iljb.txkmu.^g5®�°T^b.u.l@ �^uÙ 
kmdxZØdfZ.^&�.t��Khj�V¿z�.i���kmu.^�h�bÝb.ljgx] h�b.uPdfZ.^&kmb.u.�vi^u
dfln�"ln�mlnsj¼n©�Y[Z.gxln�vsnZ.ln�vd�dfZ.kmt�t�^i$dfkmlnb�r½ �^� 
km���Eilnbvtxkmu.^g.5¯h�i�.g}£n^»kmb±®�°»tx�.iqZ�dxZKh�dÀ

!GÚ��½© ��# 5Ýkmt
�.km^i^$ 
k�t�^.-�°�©
!GÚ��½©ó� # 5ÝZ.hjt�h&¡.b.kmdx^�bC�.]�µE^�g�l�¥�i�lnb.b.^�i�df^�uoi�ln]T�Elnbv^bed 5�/ì©
!GÚ±�:©ó_$# " ljg�hj�m� Ç r 50/Kkmt��Kh�gfhj]T^�dx^g�k�¶�^u'µC¼�kmdxt�i�vg�£:k��mkmb.^�hjgVh�µ.txi�k�t�tfh21�3)4 Ö	576 /98;:®�° !  
Z.^g�^ 6 /¸k�tNdxZ.^»�m^b.s�dfZ�lj¥ 50/�#Vtx�.iqZ�dxZKh�dNdxZ.^»i�vg�£�h�df�vgx^=< Ê 1 Ê Ã ÍxÍ iqZ.hjb.sn^�t[lnb.�²¼

h&¡.b.kmdx^�b:�v]�µ"^g�lj¥?dxk�]T^�t�lnb>4 Ö	576 /98 !?<0dqh�j^t
k²dft[£�hj�m�.^t�k�b ® # ©
!GÚ �½©º�$#5Y[Zv^��"lnkmbCdxt� 
Zv^gx^ 5Ókmt�bvljd@-�°�hjgx^'hjb.sj�.��h�g��"lnkmbedft !GkG©º^�©±lj¥�k�b½¡Kb.k²df^

i�.g}£jh|df�.g�^�#$©

!GÚ��½©ó� # " ljg
hj��� Ç r�50/�^�t�d�sn^ln]T^$dfgxkmi�h����²¼�i�mlnt�^u�r8km^=1 ÊGÖeÍzÕ 1 Ê?6 / Í ©
!GÚ��½©º�$# 5¯ 
km�m��hj�m �h�¼:t�µ"^5lngxkm^bedf^�uokmb0dxZ.^�k�bvu.k�g�^i$d� �h�¼n©
acbPhj��� % ^�i�dfkmlnbÙ�:r" �^� 
km���?lnb.�²¼0ilnb.t�k�uv^g»i��.g�£j^t 5�£n^�gxk²¥ ¼:k�b.s�dxZ.^t�^¢Ze¼:�EljdxZ.^t�^t

!G^$¬½i�^�vd�k²¥�^ ¬½�.��kmik²df�²¼Ù]T^bedfkmlnb.^�u #$r�hjbvuÙ �^& 
k��m��ihj����tx�.iqZ¯i�.g}£n^�t*52i�mlntx^�uÝi��.g�£j^t
k�b�® ° ©�³«^�u.^$¡Kb.^@Aàhjt[dfZv^�kmbedf^�gxkmlng
lj¥�5 !Gu.^�b.ljdx^uPh���t�l'µe¼ Á A #$©
B �!, � � ��� " � 
 ��� � ·¸^�d 5«µ"^�hTi�mlntx^�u�i��.g�£j^�kmb0® ° r8hjbvu��m^�d Â µ"^�h&¥¨�.b.i�dxk�ljb�À

Â 3n® ° C: ®
tx�.iqZ0dfZKh�d Â ! 5�#ED5�v©
³«^5 
km���¸txh@¼±dfZKh�d Â k�t�h&txkmsnb.^�uou.kmt�dfhjb.i^5¥¨�.bvi�dfkmlnb�dflTdfZ.^�i��.g�£j^*5¯km¥§À

Â Ê¨ÌEÍVÕ � � u.! Ì r 5 # km¥ Ì �mk�^�t�lj�vdft�k�u.^ 5
Ñ � u.! Ì r 5 # km¥ Ì �mk�^�t�kmb.t�k�u.^ 5

	�	 è>=�?A@ �CB



� ���������
	�����������������
�

txj^���^$dflnb

� � ��
5��� ���

A

" kmsn�.gx^ �jÀV¿�¬½^�]'�v��^�lj¥�t�j^���^$dflnb

 
Z.^g�^jÀ
�n© � Ê¨Ì.- 5 ÍzÕ×ÇSÉ�� �	��
� Ì±Ñ � �
�½© � � 7��TÒ0;
_v© � Ì � kmt
Z.^g�^�dxZ.^�¿z�.i�mk�uv^�hjb�b.lngx] lj¥ Ì ©
acb0 
ZKh�d
¥¨ln�m��l@ 
t�r8 �^� 
k��m�¸dqhj�^�dxZ.^�i�lnbe£n^�bCdxk�ljbodfZKh|d � Õ Ò r8hjb.u� �^� 
km����ihj��� ÂdfZ.^�txkmsnb.^�u�uvk�t}dqhjb.i�^�¥¨�vb.i�dxk�lnbª©

�
^]'hjg�"À±añd&k�t&�"lnt�txkmµ.��^�dxlØsn^b.^�gfhj�mkm¶^�u.^�¡.b.kmdxk�ljbÓ�:©���dxlÙhØhjbe¼�u.kmt�dfhjb.i^ � lnb
®�°)!Gb.ljd±hjt�txl:ik�h�df^�uÓdfl¯dfZ.^�¿z�.i�mk�uv^�hjb b.ljgx] #$© Y[Z.kmt±�"lnkmbed� 
km����µ"^�^ ¬.h�]'kmb.^Pkmb
% ^i$dfkmlnbo_½©
B �!, � � ��� " � 
 ��
 � ³Ý^5 
k��m�¸i�hj�m�¸tx�^�m^�dxlnbPlj¥ 5¯dxZ.^�tx^�d� Ì � ® °�� dfZv^gx^�^ ¬vkmt�d�h�d
�m^�hjt}d
dc �l�u.k�t}dfkmb.i�d��"lnkmbCdxt � hjb.u��'kmb 5Ýtx�viqZ�dfZ.h�d�À

� Ì�Ñ � � Õ � Ì±Ñ � � Õ � Ê¨Ì.- 5 Í ;
³«^�b.ljdx^��ÆdfZv^�t�j^���^$dflnb�r"hjbvu���2kmdxt�i���ljtx�.g�^j©

�
^]'hjg��ÀT·¸^$d Ì � ®�°n©�añ¥ 5 kmt¢h�i�mlntx^�u¦i�.g}£n^jr�kmd�k�t� �^���� pcCb.l@ 
b�dxZKh�d�dfZ.^�gx^
^$¬½k�t}dft�h�d
�m^�hjt}d�ljb.^�^�m^]T^bed � � 5«t��.iqZ0dxZKh�d

� Ì�Ñ � � Õ � Ê Ì.- 5 Í

& ü�	 & ö



������� ���	� ��
 �� ��� ���
� ��� � � � ��
 � � �	� ��
�� � � � ��� � ��� 
�� � ����� ��� � � � ��
 �

txj^���^$dflnb

� � ��
�

� � 5��� ���

A

" k�sj�.gx^¢�½ÀNiljbCdfhji�d»�Elnkmbedft�lj¥Vu.^sjgx^^¢� !¨dxZ.^�i�gxlnt�tx^�t5t�dqh�b.uo¥¨lng�dfZ.^�ilnbedqh�i�d»�"lnkmbedft
lj¥�uv^sng�^^�� #

³«^5 
km���¸b.l�df^ �&Õ���Ê¨ÌEÍ ©
B �!, � � ��� " �4
 � % � ³«^� 
k��m�?ihj�m��i�lnbedqhji$d»�"lnkmbCd�lj¥�u.^sng�^^¢�T¥¨lng 5�^�hjiqZo�Elnkmbed Ì �®�°�tx�.iqZ0dfZKh|d�À
�n© Ì u.l:^t
b.l�d
µE^���lnbvsTdxl�5z©
�½©�< Ê���Ê ÌEÍxÍØÕ �� +��	��
 +� �

Õ �� 
 +�� 
 � Õ �
� 
 +�

 
Z.^g�^¯�3! Ì #±kmt�dfZ.^Øt�k�snbv^u4u.k�t}dqhjbvi^
¥¨�.b.i$dfkmlnb dfl 5zr ��Ê ÌEÍ � 5 h�t�u.^�¡Kbv^uàkmb%u.^�¡.b.kmdxk�ljb �½©ó�½r�hjb.u < Ê �vÍ k�t�dxZ.^
i�.g}£�h�df�.g�^�lj¥�5Ýh�d � ©

�
^]'hjg�Ct�À
�n©
~ i�lnbedqhji$d»�"lnk�bed�lj¥zu.^�sngx^�^T��]'h�¼oµ"^�mlnb.s'dfl±dxZ.^�t�j^�m^�dxlnb !¨¥¨lng�kmb.t�dfhjb.i^&kmb

dfZ.^�i�hjt�^� 
Z.^�b 5 k�t�h�i�k�g�i�m^jr�dfZv^b �àg�^u.�.i�^t¢dxl�dfZv^±i^�bedf^g�lj¥NdfZv^±ikmgxi���^�r
 
Z.kmiqZokmt�h���t�l�hTiljbCdfhji�d��"lnkmbCd
l�¥�u.^�sngx^�^¢�0#$©

�½©
añ¥ Ì kmt�h&i�lnbedqhji$d
�Elnkmbed
lj¥?u.^sng�^^��½rvdxZ.^b�dfZv^5ikmgxi�m^�lj¥�i^bedx^g Ì hjbvu0gxhju.km�.t
� Ì�Ñ���Ê ÌEÍ � k�t�kmb¯¥Gh�i�d5dfZv^'ljtxi�v��h�dxlng5ikmgxi���^Tdfl 5Óh�d��.! Ì # ©&Y[ZKh�d�kmt5 
ZC¼Ø �^
i�hj�m��k²d�ilnbedqh�i�d��Eljk�bed�lj¥?u.^sng�^^��½©


3��� ��
 � � "'2 � �@��� � � "'� ��� � ���� � � $ $ �G���@� � � � � 
 � �j��� " �
³«^Øsnk²£n^Økmb dfZ.kmt�tx�vµ.tx^�i�dfkmlnb4txln]T^Ø�.g�ln�"^g�dxk�^�t�lj¥�dfZ.^Øt�k�sjb.^u4u.kmt�dqh�b.i^P¥¨�.bvi�dfkmlnb
hjtxt�l½i�k�h�dx^u«dxl�dxZ.^±¿z�.i���kmu.^hjb¦b.lng�]0©�³Ý^±t}dqh�dx^�dxZ.^'¥¨lj���ml@ 
k�b.s� �^���� pcCb.l@ 
b¦gx^�tx�.�²d
 
kmdxZ.ln�vd��.g�l½lj¥§©

	�	 è>=�?A@ �CB



�@� ���������
	�����������������
�

� � " 2 " ��¨��� " � 
3���.�
������� � 
 ����� ���	� ��
 � � ��� �4�
� ��� � � � � Â � ��� �  � 
 ��� � � �
	 � 5 ��� ® ° ��
 � ��� �� 
�� � � ��� �
����� � Â ��
 � 
 ����� ��� � ��
 �� ��� � �
� ��� � � � � � � � �  � 
 ��� � � �
	 ��5 ��� ®�°�� � � � � � Â �- � Ê ®�°�� �� : ® Í���� � ��� � �� 
 �� � � 
 � ��� � � � �  � 
 � � ��� � � � � 
�� �� ��� � � � �#5 �!�

� � � � � � � ��	 �4� ��� �   Ì � ®�°"� ���#
�%$ Â Ê¨ÌEÍ � Õ Ò


3��� ��% �*� ���.�Ô�K�j� � � ���e�v��� " � " � ��� � � ��� � � $ $��G���@� � � � � 
 � �j��� " �
³«^Vu.l�b.ljd�Cb.l@ 2km¥½dfZ.^z¥¨ln�m�mlÔ 
kmb.s�iqZKhjgfh�i�df^�gxkm¶�h�dxk�ljb�lj¥:dfZ.^Rtxkmsnb.^�u�u.kmt�dfhjb.i�^R¥¨�.bvi�dfkmlnb
^$¬½k�t}dft¢kmbÝdxZ.^'��k²df^�gfh�dx�.gx^�r�µ.�vd� �^�t�dfh�df^�kmd�µE^�i�hj�vtx^±k²d� Nhjt�dfZ.^�t�dfhjg�dxk�b.s��Eljk�bed�¥¨lng
u.k�t�il@£n^�gxkmb.s�h�b�^ ¬v�v��kmik²d�t�ln�m�vdfkmlnb0lj¥?dxZ.^�gx^�k�b.k²dfk�hj�mk�¶h�dfkmlnb0^ÛC�Kh�dxk�ljb)! �n©���#$©
� � " 2 " ��¨��� " � 
3��	 � � ��� 5 ���*� �  � 
 ��� � � �&	 � ��� ®�° �'��� � �

��� Â ��
 � � � � ��
 �� ��� �4�
� ��� � � � � � � 5 � � � � � � � )( � �&' (¦Â Ê ÌEÍ+*%Ö ,"Ì � ®�°
Â Ê ÌEÍVÕ×Ö � � Ì � 5
Â Ê ÌEÍVÕ ���	��
 ��
 -/. Ê Â Ê¨Ì¢Ä��vÍ�Ä�0"Í1,�0 � 4 Ö(- � Ê Ì.- 5 Í 8

��� Â ��
 � � � � 2 � 
 � � �#� � � � �*� ��
 � � ��� �4�
� ��� � � � � � � 5 � � � � � � � )( � �&')( Â Ê¨ÌEÍ � Ö ,"Ì � ®�°
Â Ê¨ÌEÍzÕàÖ � � Ì � 5
Â Ê¨ÌEÍzÕ436587 
 ��
 -/. Ê Â Ê¨Ì¢Ä��vÍ�Ñ908ÍRÕ Ñ ����� 
 ��
 -/. Ê}Ñ Â Ê¨ÌTÄ��.ÍªÄ:08Í1,�0 � 4 Ö - � Ê¨Ì.- 5 Í 8

;<� Â ��
 � � � 
 ����� ���	� ��
 �� ��� ���
� ��� � � � � � � 5 � � � � � � � )( � �&==' ==(
Â Ê¨ÌEÍVÕ4Ö � � Ì � 5
Â Ê¨ÌEÍ+*%Ö � � Ì  � � 
 ��� � � � �6> � ��� � ���#� � 5
Â Ê¨ÌEÍ � Ö � � Ì  � � 
 ��� � � � ��� � ��� � ���#� � 5
Â Ê¨ÌEÍVÕ �

+ ���	��
 ��
 -/. Ê � +@Â Ê¨Ì¢Ä��vÍ�Ä�0"Í1,�0 � 4 Ö(- � Ê Ì.- 5 Í 8 !S�½© ��#
� � ��� � � + Õ � Ò � � Ì  � � 
 ��� � � �#�6> � ��� � ���#� � 5

Ñ�Ò � � Ì  � � 
 ��� � � � ��� � ��� � ���#� � 5

& ü�	 & ö



������� ���	� ��
 �� ��� ���
� ��� � � � ��
 � � �	� ��
�� � � � ��� � ��� 
�� � ����� ��� � � � ��
 � �

yzgxl:lj¥:À�³Ý^�ljb.�m¼�txZ.l@ àdxZ.^5¡Kgxt}d��Elnkmbed�lj¥�dfZ.^��.g�ln�Eljtxk²dfkmlnb�©VY[Z.^�u.^]Tlnbvt�dfgxh�dfkmlnb
¥¨lngNdfZ.^5dc �l�l�dfZ.^�g��"lnkmbedft
k�t
t�k�]Tkm��hjg�©
% df^�� �nÀ?³«^�hjtxt��.]T^�dfZKh|d Â kmt�dxZ.^�t�k�sjb.^u�uvk�t}dqhjb.i�^�¥¨�.b.i$dfkmlnb±dxl15z©�añd�k�tRdfZ.^�gx^�¥¨ljgx^

lnµe£:k�ln�vt�dfZ.h�d�À Â Ê ÌEÍNÕ Ö�� Ì � 5 !¨txkmb.i^*5¦k�t�i�mlntx^�u #$©�·¸^�d Ì � ®�°"��5V©N³Ý^
 Nh�bCd
dxl't�Z.l@  dfZ.h�d�À

Â Ê¨ÌEÍVÕ ���	�
 ��
 -/. Ê Â Ê¨Ì¢Ä��vÍ�Ä�0"Í r ,�0 � 4 Ö(- Â Ê ÌEÍ 8
!GZ.^�gx^ Â Ê¨ÌEÍzÕ � Ê Ì.- 5 ÍxÍ ©zY[Zvk�t�k�t
^�Û:�vkm£�hj�m^bed�dfl.À

���	�� � 
 Î Ì±Ñ � ÎjÕ ���	�
 ��
 -/. Ê ���	�� ��
 Î ÌTÄ���Ñ � Î�Ä�08Í r ,�0 � 4 Ö - Â Ê¨ÌEÍ 8
kS© ^j©

���	�� � 
 Î Ì±Ñ � ÎjÕ ���	�� ��
 Ê �����
 ��
 -/. Î ÌTÄ���Ñ � Î�Ä�08Í r ,�0 � 4 Ö - Â Ê¨Ì # / !S�½©ó� #
·¸^�d
�.t�txZ.l@ ×dfZ.kmt
��hjt}d�^ÛC�Khj�mkmdc¼j©

� Y[ZKhjbv:t
dfl&dxZ.^5dfgxk�hjb.sj�.��h�g�kmb.^�Û:�.hj��k²dc¼nrK �^�Z.h@£j^jÀ
Î Ì�Ñ � ÎÔÑ Î ��ÎqÄ:0
� ��� �- 
 +�� � 
 /
	 
 ��
 -/. � Î ÌTÄ���Ñ � Î�Ä:0

% l0À
Î Ì±Ñ � Î � ���	�
 ��
 -/. Ê Î Ì&Ä��¢Ñ � ÎÐÍ�Ä:0

Ú�^�b.i^'À

������ ��
 Î Ì±Ñ � Î � ���	�� � 
 Ê ���	�
 ��
 -/. Î Ì&Ä���Ñ � Î�Ä:08Í r ,�0 � 4 Ö(- Â Ê¨ÌEÍ 8
~�bvu0dxZ:�vt� �^�ZKh�£n^�txZ.l@ 
b�À

Â Ê¨ÌEÍ � ���	�
 ��
 -/. Ê Â Ê Ì&Ä��.ÍªÄ:08Í r ,�0 � 4 Ö(- Â Ê¨ÌEÍ 8 !S�½©º_$#

	�	 è>=�?A@ �CB



�Ô� ���������
	�����������������
�

� 3�¼oilnbedfgxhju.kmi�dxk�lnbªr¸��^$d5�.t�hjt�tx�.]T^¢dfZv^gx^&^ ¬½k�t}dft 0 � 8 Ö(- Â Ê ÌEÍ 8�tx�.iqZØdfZ.h�d
!ì�:©ó_$#�kmt
t�dxgxkmi�d�r8kG©º^�©

Â Ê ÌEÍRÕ ������ � 
 Î Ì�Ñ � Î�� ���	�� ��
 Ê �����
 ��
 -/. Î Ì&Ä��¢Ñ � ÎÄ�0"Í
"»g�À

Â Ê ÌEÍ�� 0�Ä ���	�� � 
 Ê ���	�
 ��
 -/. Î Ì¢Ä���Ñ � Î Í
� ��� �
�����	��
� 
 ������� ������ ��� 
 � � � 
 �~�t 5)kmtPi�mlnt�^u�r� �^¦Cb.l@ *dfZ.^�gx^�^ ¬vkmt�dxt �� � 5�tx�viqZ dxZKh�d Â Ê ÌEÍÆÕ

� Ê¨Ì.- 5 ÍVÕ Î Ì±Ñ �� Î ©
% l

Â Ê¨ÌEÍ�� 0�Ä ���	�
 � � + 
 -/. Î � Ñ �� Î !S�½© � #
·¸^�d��.t
iqZ.l:lntx^�À

��×Õ 0
Â Ê¨ÌEÍ �� Ä Ñ 0�Ä Â Ê¨ÌEÍ

Â Ê¨ÌEÍ Ì
dfZ.h�d�k�t

�� Ñ�Ì�Õ 0
Â Ê¨ÌEÍ Ê �� Ñ«ÌEÍ

 
Z.kmiqZokm]T�.��km^t
Î �� Ñ«ÌzÎjÕ 0 Î �� Ñ�ÌzÎ

Â Ê¨ÌEÍ Õ 0
~�bvu�t�l �� kmt�hju.]Tk�t�txkmµ.�m^j©.$�lngx^�l@£n^g
 �^�ZKh�£j^jÀ

Î �� Ñ �� ÎjÕ Â Ê ÌEÍ�Ñ 0
Â Ê ÌEÍ Î Ì±Ñ �� Î�Õ Â Ê ÌEÍ?Ñ 0

³Ý^¢dfZ.^�gx^�¥¨ljgx^&sn^$d�rª 
k²dfZ !ì�:©º� # rEdxZKh�d Â Ê¨ÌEÍ�� Â Ê¨ÌEÍ rª 
Z.kmiqZ¯kmt5lnµe£:k�lj�.tx�²¼
 
gxljb.s�©
Y[Z.kmt�i�ln]T�.�m^�df^�t�dxZ.^��.gxl:lj¥?lj¥ !ì�½©ó� #$©

% df^��%�½À ��lnbe£j^gxt�^�²¼ dfl«txZ.l@  dfZKh|d Â Ê¨ÌEÍ k�t�h«u.kmt�dqh�b.i^o¥¨�vb.i�dxk�lnbªr[µC¼ iqZ.l:lntxkmb.s
0±Õ � Ê Ì.- 5 Í rv �^�sj^�d¸À

Â Ê¨ÌEÍVÕ ���	�
 ��
 - � 
 +�� 
 � Ê Â Ê¨Ì¢Ä��vÍxÍ
� ��� �- Ë

Ä � Ê Ì.- 5 Í
�

& ü�	 & ö



������� ���	� ��
 �� ��� ���
� ��� � � � ��
 � � �	� ��
�� � � � ��� � ��� 
�� � ����� ��� � � � ��
 �@_


3��� ��� �  " � 
�� � " � ��� � ��� �  � � " �
³«^�i�mlntx^¢dxZ.k�t�tx�.µ.t�^i$dfkmlnbÙµC¼�t�dfh�dfkmb.s�ln�vg�]'hjkmbPgx^�tx�.�²d�ilnbvi^g�b.kmb.s�dfZ.^�i�mlntx�.g�^¢lj¥
dfZ.^�tx�^�m^�dfljbPlj¥zhTi�mlnt�^uPi��.g�£j^j©�³Ý^�sjkm£j^�b.^ ¬:d5hjb�hj�.�.�mkmi�h�dxk�lnb0dflTdfZ.^�]T^�hjt��.gx^�lj¥
dfZ.^�tx�^�m^�dxlnb�©
� � � " � � � 
 ���3� ��� � �  � 
 � � � �� � � � � � 
�� �� ��� � � � � � � �  � 
 ��� � � �
	 � 5 ��� ® ° 
 � � ���
 �
( ��� � � (  ��� � � 
 � 
 � � ��� � ��� � � ����� � ��
#� ���  � 
 ��� � � � � � � � � � � � � �  � ��� � 
 � � � � � � � �� � � � � � �  � ��� � 
 ���� � � ����� � � � 5 � � ��� � 5 ��
 � ��� -�° �

yzgxl:lj¥:À�³Ý^�h�gx^�snlnkmb.s&dflT�.t�^�dxZ.^�tx^ÛC�.^�bedfk�hj��iqZKhjgfh�i�df^�gxkm¶�h�dxk�ljbolj¥?i�mlntx^�u�t�^�dxt©
% l¢�m^�d"! Ì	� # � ��
�h�b.u ! ! ��� #$r ! � � # # � 5
 � 5�
 !¨ 
k²dfZ �����Õ � � ,EÉ #�t��.iqZ�dfZKh�d , b ���À

� Ì	�5Ñ ��� � Õ � Ì	�5Ñ � � � Õ � Ê Ì	�(- 5 Í !S�½©ó� #
·�^$d��.t
tx�.�.�"lnt�^�dxZKh�d Ì	� : Ì � ® ° ©z³Ý^� �hjbed�dflTCb.l@   
Z.^g�^ Ì k�t�©�·¸^$d�g����v©V~�t
Ì	� : Ì r�� É Ë � � t��.iqZ�dxZKh�d ,EÉ * É Ë r Ì	� ��� Ê¨Ì.-��jÍ ©V·¸^�d���D»u.! Ì r 5 #$©VY[Z.^�b�À

� Ì	��Ñ ��� � Õ � Ê¨Ì	� - 5 Í � � Ì�ÑÝÌ	� � Ä � Ê¨Ì.- 5 Í � �
Ä �
 
Z.k�iqZ�k�]T�.�mkm^tÀ

� ����Ñ�Ì � � � ���5Ñ«Ì	� � Ä � Ì	�»Ñ�Ì � � � Ä����
~�b.u�¥¨lngNdfZv^�txhj]T^�gx^�h�txlnb.t
 �^�sj^�d�À

� � ��Ñ«Ì � � � Ä����
³«^�dfZ.^�gx^�¥¨ljgx^»ZKh�£j^jÀ�¥¨lng�hj�m� É * É Ë r ��� hjb.u � � � 3 ! Ì r�� ����g # ©zY[Z.^�t�^ÛC�.^�b.i^�t ! ��� #^�d ! � � #
µE^�k�bvs�µElj�.b.u.^�uPk�b�® ° r8dfZ.^�gx^¢^ ¬½k�t}d � � ® ° h�b.u � � ® ° tx�viqZPdfZKh�d !G�.��dfl
tx�.µ.t�^ÛC�.^�b.i^�t #$À ��� : �"!:É � � � : �$�lngx^�l@£n^g�r8txkmb.i^ ! ��� #�^$d ! � � #Nhjgx^5kmb 5Ù 
Z.kmiqZokmt
hTi���ljtx^u�tx^$d�r. �^�Z.h@£j^ � hjb.u��'kmb5V©3�¼��Khjt�txkmb.sTdfl&dfZ.^��mk�]Tk²d�k�b !ì�½©ó� # rv �^�sn^$d�À

� Ì�Ñ � � Õ � Ì�Ñ � � Õ � Ê¨Ì.- 5 Í
Y� �l�ihjtx^�t�]'h�¼�b.l@  l:ii��.gÀ

	�	 è>=�?A@ �CB



��� ���������
	�����������������
�

�Nhjtx^ �nÀ � ^�d ��h�gx^5dc �l'u.kmt�dxk�b.i$d��"lnkmbedftrKkmb� 
Z.k�iqZ�i�hjt�^ Ì � �N©
�Nhjtx^��½À �&Õ � Õ ��Ê¨ÌEÍ ©zacb0dxZ.k�t
ihjtx^�À

��� : �"!CÉ � � � : �
Ú�^�b.i^�r�¥¨lng É ��hjg�sn^¢^bvln�.snZ�r ��� h�b.u � � µ"^�mlnb.s�dxl�h�tfhj]T^¢i�lnb.b.^�i�df^�uÝi�ln]¢p
�Eljb.^bed¢l�¥ 5 !Gkmb.u.^^�u�r�dxZ.^�iljb.b.^i$df^�u¦iln]T�"lnb.^bedxt¢lj¥ 5 µ"^kmb.sPi�mlnt�^u�r�dxZ.^
u.kmt�dqh�b.i^�µ"^�dc �^^b�dc �l'lj¥�dfZ.^�] k�t
�"lntxk²dfk²£n^#$©
³«^V �hjbed�dfl�txZ.l@ 2dfZ.h�d Ì kmt�^k²dfZ.^�gzh�i�lnbedqhji$d��"lnkmbCd�lj¥Ku.^�sngx^�^[�½r�lng�h��"lnk�bed?lnb5¯ 
Z.^�gx^ 5Ýkmt
b.ljd�-�° !Gt�l'hjboh�b.sn�.��hjg[�"lnk�bed
dfZ.hjb.Ct[dflTZe¼½�"ljdxZ.^t�^t !GÚ»�½© � # #$©

~[i�ilng�u.kmb.sØdflPZe¼:�El�dfZ.^�txkmt !GÚ»�½©º_$# r454kmt¢�ml½ihj�m�m¼Ýilnbvi�h�£n^�lng�ilnbe£n^ ¬E©Ù³Ý^
�Khjgxhj]T^�df^�gxkm¶^ 5�hjg�ln�.b.u � kmb�dfZ.^�kmb.u.kmgx^i$d
 Nh�¼n©

% df^� �nÀ
·¸^�d��.t�hjtxt��.]T^�¡Kg�t�d�dfZ.h�d 5Ók�t-�°�hjg�ln�.b.u � ©T³Ý^'hjgx^Tsnljk�b.s�dfl0txZvlÔ 
dfZ.h�d�dfZ.^'i�.g}£�h�df�.g�^Tk�t���l:i�h����²¼Ø�"lntxk²dfk²£n^�© 3�¼ÙiljbCdxgfhjuvk�i$dfkmlnb�r���^$d��vt�hjt§p
tx�v]'^�dfZKh|d�dxZ.^g�^�^$¬½kmt�dxt � � Ö tx�.iqZ�dfZKh�d < Ê � Í � Ö ¥¨lng�h���� � ��� Ê��jÍ�Õ
� Ê � -��jÍ�� 5zrz 
Z.^�gx^ � Ê �'-��jÍ kmtThjb2ln�E^�b2u.k�t�i�lj¥�i^bedx^g � hjbvuÆgxhju.km�.t
� ©�·¸^�d�� µ"^&dfZ.^'iljbC£j^$¬«^be£n^���lj�E^�lj¥ � Ê �nÍ !¨tx^^'¡Ksn�.g�^±_ #$© % k�b.i�^'dxZ.^
�.g�l�{}^i$dfkmlnb2lnb2hPilnbe£j^$¬2t�^�dTkmt¢�.b.kmÛC�.^jrV �^�Z.h@£j^ ���¯Õ � � r� 
Zvk�iqZÆµe¼
Ze¼:�EljdxZ.^t�k�t�k�t�hjµ.t��.gxuª©zY[Z.^�i��.g�£�h�dx�.gx^�lj¥�5o]��vt�d�dxZ.^g�^�¥¨lng�^
µE^��Eljtxk²dfk²£n^
hjg�ln�.b.u � rvkS© ^j©zkmb � Ê��jÍ ©
·¸^�d��.t� 
g�kmdx^ ���&Õ � Ì	��Ñ���� � ©
Y[Z.^¢i��.g�£�h�dx�.gx^�lj¥�dxZ.^�i�k�g�i�m^�� �  
Z.ljtx^
i^�bedf^g5kmt Ì	� hjb.uogfhju.km�.t ��� r"k�t�^ÛC�Khj��dfl ��	� ©�~�t
� � k�t�dqhjbvsn^bedfk�hj��dfl 5
!Gkmb.t�k�u.^#
kmb ��� !¨txkmb.i^ � Ì	�5Ñ ��� � Õ � Ê¨Ì	� - 5 Í # rv �^�ZKh�£n^�À

< Ê ���eÍ � Ò
���

acb.u.^�^u�rKk²¥ < Ê ���nÍ � ��	� r½dfZv^b��ml½ihj���²¼nrvhjgxlj�.b.u � r:dxZ.^»i��.g�£j^ 5Ù�mkm^t[kmb.txkmu.^
dfZv^�ln�E^�b¦u.kmtxi± 
Z.ljtx^�µ"ln�.b.uKh�g�¼�kmt�� � ©Ù~�b.u�dfZ.kmt¢ihjb.b.ljd¢Z.ln�mu¦txkmb.i^
� Ì	��Ñ ��� � Õ � Ê¨Ì	� - 5 Í ©~�bvu0 �^�ihjb0�.gxl@£n^�µe¼�dfZv^�txhj]T^5 Nh�¼�dfZ.h�d�À

< Ê � �nÍ � Ò
���

& ü�	 & ö



������� ���	� ��
 �� ��� ���
� ��� � � � ��
 � � �	� ��
�� � � � ��� � ��� 
�� � ����� ��� � � � ��
 �Ô�

� � � � �� � � � �� � � �� � � �

5-�� É " Ê � Ê �nÍ�Í

Ì
�

�
�� Ê��jÍ� ���

���
	
�


�
Ã � 5� Ì	�

� ���
�� � �
�� �

�


�Nhjtx^5 
Z.^�b�dxZ.^�i�.g}£jh|df�.g�^ �Nhjt�^� 
Z.^�b0dxZ.^�i�.g}£�h�df�.g�^
kmt
b.lnb��"lntxk²dfk²£n^ k�t
�"lntxk²dfk²£n^
" kmsn�.gx^�_½À�·¸l:i�hj�ªilnbe£n^ ¬½kmdc¼0lng[i�lnb.i�h�£:k²dc¼�l�¥�5

5 � �

Ì	����� �

� ��

���

" kmsn�.g�^��.À ���.g�£�h�dx�.gx^�lj¥ 5
3��vd�h�tNdfZ.^�i�vg�£�h�df�vgx^5lj¥ 5Ýkmt[b.lnb�b.^�seh�dxkm£j^�ljb � Ê��jÍ rvdxZ.^b�b.^�i^t�tfhjg�k��²¼
dfZv^gx^�^ ¬vkmt�dxt Ã � kmb � Ê��jÍ µE^$dc �^�^b ��� hjb.u�� � tx�viqZ�dfZ.h�d�À

< Ê Ã �nÍ *
Ò
���

acb.u.^�^u�r¸k²¥V �^Th�txtx�v]'^¢dxZKh�d Ã � u.l:^t»b.l�d5^$¬½kmt�d�r�dxZ.^bØkmbØ^�h�iqZ¯�"lnkmbed5lnb5ØµE^$dc �^�^b ��� hjbvu � � rC �^»ZKh�£n^�À Ö � < Ê Ã Í � �� � © 3��vdRdfZvk�tNihjb.b.l�dNZ.ln�mu
!Gt�^^�¡Ksn�.g�^�� #$©
$�lng�^l@£n^�grChjt Ê ���eÍ hjb.u Ê � �nÍ dx^b.u�dfl � r|txl�uvl½^�t Ê Ã �nÍ ©?Y[Z.^g�^�¥¨lng�^��Kh�txtxkmb.s
dfl0dfZ.^'�mk�]Tk²d&hjt É :  k�b¯dfZ.^T¥¨ln�m��l@ 
kmb.sPkmb.^ÛC�Kh���k²dc¼"À < Ê ���nÍ � ��	� �

	�	 è>=�?A@ �CB



�@� ���������
	�����������������
�

< Ê Ã �eÍ r. �^�sn^$d�t�k�bvi^ <0kmt�- Ë k�b � À �� Õ < Ê �vÍzÕ <� 
Z.^g�^ ��Õ � Ì±Ñ � ���Y[Z.^�ikmgxi�m^ ��rK 
Z.lntx^�i^�bCdx^g�k�t Ì hjb.u�gfhju.km�.t � r8kmt�dxZ.^�ljtxi�v��h�dxlng�ikmgxi�m^
dfl 5okmb � ©?Y[Z:�vt � k�tRh�u.ln�.µ.�m^
ilnbedfhji�dR�"lnk�bedRµ"^�dc �^^b�5Phjb.u ��©VÚ�^bvi^
Ì kmt�h'i�lnbedqhji$d��Elnkmbed
lj¥?u.^sng�^^��½©

% df^��P�:ÀV·�^$d��.t�hjtxt��.]T^�b.l@ ×dfZKh�d 5Ýk�t
b.ljd�- ° k�b � ©
�Nhjt�^ �nÀ¢añ¥N �^�t��.�.�"lntx^±dxZ.^g�^±^ ¬vkmt�dxt � � Ö tx�viqZ�dfZKh�d�dfZv^±i�vg�£�h�df�vgx^
lj¥ 5 kmt�bvlnb«�"lntxk²dfk²£n^�k�b � Ê��jÍ � 7 ��;�Õ 7 � Ê �'-��jÍ�� 5 ; � 7 � ; r¸ �^±sn^$d�dxZ.^
tfh�]'^�iljbCdxgfhjuvk�i$dfkmlnboh�t�kmb�dfZ.^�ihjtx^� 
Z.^b 5«kmt
b.ljd�-�°�hjg�ln�.b.u � ©
�Nhjt�^o�:À�·¸^�d&�vt&b.l@ ¤^ ¬.h�]'kmb.^�dfZv^�ljdfZ.^�g¢i�h�tx^jÀ�¥¨lng&hj�m� � � Ö r�dfZ.^�gx^
^$¬½kmt�dxt Ã � � Ê��jÍ � 7 ��;�Õ 7 � Ê �'-��jÍ�� 5 ; � 7 ��; t��.iqZ�dfZKh|d < Ê Ã Í � Ö © 3R¼
^�£j^bedf�.hj���²¼2iqZ.l:lntxkmb.s � t�]'hj���m^g�rR �^�]'h�¼¦hjt�tx�.]T^�dfZKh|d � Ê��jÍ ZKh�t¢dc �l
iljb.b.^i$df^�u i�ln]T�Elnbv^bedft � � Ê �nÍ hjb.u � ° Ê��jÍ ©P~[i�ilng�u.kmb.sØdflØZe¼:�EljdxZ.^t�^t
!SÚ��½©º_$#$r�dfZ.^'i�vg�£�h�df�vgx^'lj¥�5Ókmt�dfZC�.t��"lnt�kmdxkm£j^±lnb � � Ê��jÍ h�b.u � lng � ° Ê �nÍ ©" lng�kmb.t�dfhjb.i�^jr»�m^�d��.t�h�txtx�v]'^ØdxZKh�d�dxZ.^Øi�.g}£�h�df�.g�^ 5 µ"^Ø�Eljtxk²dfk²£n^Ùlnb
� � Ê��jÍ ©Y[Z.^�b�rehjt�k�b�dfZ.^Ri�h�tx^� 
Zv^gx^RdfZ.^�gx^R^$¬½kmt�dft � � Ö tx�.iqZ�dxZKh�d�dfZ.^Ri�vg�£�h�df�vgx^
lj¥ 5«kmt��"lnt�kmdxkm£j^�lnb � Ê � - �nÍ�� 5Vr½ �^�sn^�dÀ

< Ê ���eÍ � Ò
���

~�bvu�dfZv^b�r:µe¼T�Khjtxt�k�bvs�dfl5dxZ.^��mkm]'k²d !Shjb.u'gx^�]T^]�µ"^g�k�bvs�dfZKh|dRhjii�lngxu.kmb.s
dfl'Ze¼:�EljdxZ.^t�k�t !SÚ»�:©ó_$# r < Ê �vÍRÕ 4# r. �^�sn^�d ��Õ Ö rKkG©º^�© Ì � 5¦hjbvu 5«kmt
b.ljd�- ° kmb Ì ©acb�¥Ghji�dr.dfZ.kmt
i�hjt�^�kmt�h'uv^sn^�b.^gxh�df^�i�h�tx^�¥¨gxln])dfZ.^��.g�^i^�^u.kmb.s�lnb.^j©

�

³%k²dfZÙt�k�]Tkm��hjg�hjg�sn�.]T^bedxt�dxl�dfZ.lnt�^Tsnkm£j^b¯k�bÙY[Z.^�lngx^�] �½©º�vr� �^'ihjbÙ�.gxl@£j^TdxZ.^
¥¨ln���ml@ 
k�bvs��m^]T]'hv©
� � ���«� 
 ��� � � ��� 5���� � �  � 
 ��� � � �
	 � ��� ®�° 
 � � ��
 �
( ��� � � (  ��� � � 
 � 
 � � ��� � ���
� � ����� �!��� � � � � � 
#
�� �� ��� � � ��� � Ì � ® ° � � ��
 � � � � � � � �  � ��� � � � � � � � � � � � � � � �
Î < �  � >%��� Î ��
 �# � � �  
 � � � � ��� � > � � � � � ��� Î < Î �4� � � 5�� � � ��
 � � 
 � � ��� ��	 � � ( � � � � ��� 
 Ì

& ü�	 & ö



������� ���	� ��
 �� ��� ���
� ��� � � � ��
 � � �	� ��
�� � � � ��� � ��� 
�� � ����� ��� � � � ��
 �Ô�

� � ��� � �  ��Ì � ��� ��� � �"	 ��� � ��� � � 
 � � � � �  � � �  � � > � � � � � � < ��
 � 
 
 � � � � � ��� � � � � 
 �
� � � � � � � � � � � �  � ��� � � � � � � � � � ���

" g�ln]¤Y[Z.^�lngx^�] �½©º�vrv �^�ihjb�u.^u.�vi^
� " � "   ¨�.� � 
 ��� �

������� � 
�� �� ��� � � � � � � �  � 
 ��� � � �
	 � 5 ��� ®�° � � 
 � ����� � � � ��� 
 � � ��� 
 � ��� 
 � � � �
������� � �  � 
 � � � � � � � � 
�� �� ��� � � �� � � � �  � 
 ��� � � �
	 � 5 ��� ®�° 
 � � ��
 �
( ��� � � ( �

 ��� � � 
 � 
 � � ��� � ��� � � ����� � � � 
 ����� � � � ��� 
 � � ��� 
 � ��� 
 � � � �
yzgxl:lj¥§À

y�hjg}d �jÀ�Y[Zv^�¡Kg�t�d��.hjg�d?lj¥.dxZ.^�i�lngxln�m��hjg�¼�kmt�h�ilnb.t�^ÛC�.^�b.i^[lj¥vdfZ.^V¥Ghji�d�dfZ.h�d?dxZ.^
¿z�.i�mk�uv^�hjb�t�k�snbv^u�u.kmt�dfhjb.i^�¥¨�.b.i�dxk�ljb�k�t ��p§·¸km�.txiqZ.k²df¶�©Vacb.u.^^�u�rK��hju.^�]�h�iqZ.^g�¹ºt
dfZ.^�lngx^�] !¨tx^^ - ���>/ #�^bKh�µ.��^�tV�.t�dfl�hjt�tx^g}dVdfZKh�d Â kmtVhj��]Tlnt}dV^�£j^g�¼C 
Z.^�gx^�u.k �E^g§p
^bedfk�hjµ.�m^j©V~�t
dxZ.^5tx�^�m^�dxlnbolj¥ 5¯k�t[^�]�µ"^u.u.^�uokmb�®�°er �¦ZKhjt
¶�^gxl'·¸^µ"^t�sn�.^�¹ºt
]T^�hjt��.gx^�©
y�hjg}d5�:À
·�^$d»�.t�b.l@  txZ.l@  dfZv^�tx^�ilnbvuØ�Elnkmbed�¥¨g�ln] dfZ.^�¡Kgxt}d»lnbv^j©
³«^�:bvlÔ 
dfZKh|d��	� !½Å:Ê � ÍØÕ Ö r�hjb.u  �^Ù �hjbed�dfl2t�Z.l@  dxZKh�d	�	� !½ÅCÊ �� ÍØÕ Ö © " gxln]
Y[Z.^ljgx^] �½©ó�½r ��Ækmt�^�]�µ"^u.uv^uPkmb���
 �

�

 � ° r. 
k²dfZ�À

�
�
D � Y[Zv^&tx^�d�i�lnbedqhjkmb.kmb.s�dfZ.^&i�lnbedqhji$d��Elnkmbedft�lj¥Ru.^�sngx^�^'�� 
Zvk�iqZ¯u.l

b.ljd�µ"^�mlnb.s&dfl����
� ° D � Y[Z.^�tx^$d�ilnbedqh�k�b.kmb.sTdfZ.^��"lnkmbCdxt
lj¥�5¯ 
Z.^g�^ 5Ýb.ljd�-�°�

~[ii�lngxu.kmb.s'dfl�·�^�]T]�h��½©ï�Thjb.u0Ze¼:�EljdxZ.^t�k�t !SÚ»�:©ó_$# r �
�
ZKhjt�h�d�]Tlnt�d�h&¡Kb.k²df^

bC�.]�µ"^gNl�¥��Elnkmbedft�rvtxl��	� !vÅCÊ � � ÍRÕ4Ö ©�~�b.u � ° kmtN^]�µE^�u.u.^u�kmb 5P 
Z.kmiqZ�ZKhjt
¶^�gxl�·�^�µE^�txsn�v^j¹ t�]T^�h�tx�.g�^j© % l��	� !vÅCÊ � ° ÍRÕ4Ö ©RÚ�^�b.i^��	� !½ÅCÊ �� ÍzÕàÖ ©

�

	�	 è>=�?A@ �CB



��� ���������
	�����������������
�

�
^]'hjg�"À�acb -º_e��/
r��T© $oh�dxZ.^g�lnbÝt�Z.l@ 
t�dxZKh�d�dfZv^'t�j^���^$dflnb�l�¥Nhjbe¼Øi��.g�£j^�kmbÙ® °
ZKhjtNh�b�^]T�vdc¼±k�bedf^�gxkmlng !¨k�b±dxZ.^�dxln�Elj��lnsjk�ihj�8tx^bvtx^�# © 3��vd[Z.^�hj�mtxl&snk²£n^�t[hjb�^ ¬.h�]'�v��^
lj¥zh'i�.g}£n^¢kmb�®�°� 
Z.lnt�^�t�j^�m^�dxlnbØZKhjt�h�i���ljtx�.g�^�lj¥z�"lnt�kmdxkm£j^&·¸^µ"^txsj�.^j¹ t�]T^�h�tx�.g�^j©
Y[Z.^�t�^iljb.uØ�Eljk�bed�lj¥ ��lng�ln����hjg}¼��½© �']'h@¼�dxZ:�vt»µE^�iljb.txkmu.^g�^uÙhjt�ln�vdxk�]'hj�G©
~�t
¥Ghjg
hjt5 �^'Cb.l@ �r?dfZv^T¥Gh�i�d�dfZKh|d�dxZ.^Ti�mlntx�vgx^'lj¥�dxZ.^Ttxj^���^$dflnb«lj¥[hjbe¼Øi��.g�£j^±kmb¯®�°'ZKhjt
¶^g�l�·¸^µ"^t�sn�.^j¹ t5]T^�hjt��.gx^&g�^]'hjkmb.t5hjboln�E^�bØÛC�.^t}dfkmlnb�©»³Ý^¢snk²£n^¢Z.^�gx^&h�tx�v´'ikm^bed
ilnb.uvkmdxk�lnbª©

��� � � �����#� �E��� �	��"������&" �	����� ����'�" �*�����
Y[Z.^[�.�.g��Elnt�^[lj¥8dfZ.kmtztx�vµ.tx^�i�dfkmlnb'k�t�dxl5t�dx�.uv¼�dxZ.^N¥¨ln�m��l@ 
kmb.s�Ú�h�]'km�²dflnb½p§�nhjiljµ.kKyV¾»¿[À

&' ( ÁKÂ
Á.Ã

Ä Å@ÇGÈ:ÉzÊ Â8Ë Ê ÌEÍxÍ¸ÊqÎÐÏ Â Î�Ñ Ò@ÍzÕàÖ
Â Ê

�
-qÖeÍ�Õ Â"Ë Ê¨ÌEÍ

!S�½©º�$#

 
Zv^gx^
Å@ÇGÈ:ÉzÊ �vÍ�Õ

&' ( Ò km¥ � � Ö
Ö km¥ �TÕàÖ
Ñ�Ò km¥ � � Ö

!S�½©ó� #

¿zÛC�Kh�dxk�ljb !S�½©º�$#�kmt5�.tx^�uÝkmbÙk�]'hjsn^��.gxl:i^�txtxkmb.s�¥¨lng5hji$dfk²£n^TiljbCdxln�.g�t5]'l:u.^�� !Gt�^^- �.rÔ_n�½r|�n�½r �@�:r��0�jr|_n�½r��0�:r|_0/ # ©�³Ý^V 
k��m�½t�Z.l@ ¦kmb��Khjg}dfkmi�.��hjg�dfZKh|d�dxZ.^Rtxkmsnb.^u�u.k�t}dqhjbvi^
¥¨�.b.i�dxk�ljb�kmt�hjt�¼:]T�vdfl�dfkmi�hj�m�m¼�t�ln�m�vdfkmlnb0lj¥?dxZ.^�yV¾»¿ !ì�½©º�$# ©

³Ý^Ri�hjb�gx^]'hjg�»dfZKh|d?kmb�^�ÛC�Kh�dfkmlnb !ì�½©º�$#ªdfZ.^�Ú�h�]'km�²dflnb.k�hjb�k�t�u.kmtxi�lnbedfkmb:�vln�.t� 
k²dfZ
gx^t��E^�i�d
dfl&dxZ.^ Ì £�hjg�k�h�µ.��^�©Vacb�dxZ.^�i�hjt�^» 
Z.^b0dfZ.^�Ú�hj]Tkmdxlnb.k�hjb�k�t
i�lnbedfkmb:�vln�.tr.dxZ.^
£½kmtxi�lntxk²dc¼Ttxlj���vdxk�ljb.t�dfZ.^�lng�¼�snk²£n^tV^ ¬vkmt�dx^b.i�^�h�b.uT�.b.kmÛ:�v^b.^�txtRgx^t��.�²dftz¥¨lng�t��.iqZ±yV¾»¿zt
!Gtx^�^ -ó�:r¸�j�:r ���vr��Ô�:r��½r��2/ # © 3��vd» �lngxCt5u.^hj�mk�b.s� 
k²dfZØu.kmtxi�lnbedfkmbC�.ln�.t�Ú�hj]Tkm�mdxlnb.k�hjb
hjgx^�{}�vt�d&kmb.k²dfk�h�df^�u !Gtx^�^ -ó���nr�_n�½r�_j�½r �@�2/ # ©ØY[Z.^�^$¬½kmt�dfkmb.sÙ�mkmdx^gfh|df�.g�^�snk²£n^tTh�b.t� �^g
b.^k²dfZ.^�g[dfl&dfZ.^�^ ¬vkmt�dx^b.i�^�b.ljg
dxl&dfZ.^��.b.kmÛC�.^bv^txt�lj¥�£:kmtxi�lntxk²dc¼�txln�m�vdxk�lnbvt�¥¨lng"!S�½©º�$#$©

3��
 ��� 	 �G��� " �� � � � "  
¸��� " � �j�5���K��G� � �K�j�Ô�
Y[Z.^�£:k�t�ilnt�kmdc¼otxln�m�vdxk�lnbvt�dfZ.^�lng�¼�u.^hj��t� 
kmdxZØ^ÛC�Kh�dxk�lnbvt»u.^�¡.b.^uØlnbPhjbPln�"^bØt�^�d2A
^]�µ"^uvu.^u�k�b�®�
�rKZKh�£:k�bvs'dxZ.^5¥¨ln���ml@ 
k�bvs'¥¨lng�]�À

� Ê¨Ì.- Â -qÏ Â -fÏ ° Â ÍzÕàÖ !S�½© �$#

& ü�	 & ö



������� ���	� ��
 �� ��� ���
� ��� � � � ��
 � � �	� ��
�� � � � ��� � ��� 
�� � ����� ��� � � � ��
 ���

añd
k�t
km]']T^�u.k�h|df^�dflT^$¬:df^�b.uok²d
dflT^�£jln�m�vdfkmlnb.t�^ÛC�Kh�dxk�ljb.tÀ
ÁKÂ
Á.Ã

Ä � Ê¨Ì.- Â -qÏ Â -qÏ ° Â ÍVÕ×Ö !S�½© �$#
acb�^ÛC�Kh�dxk�lnbvt"!ì�½© �$#�hjbvu !ì�½© �$#$r½b.ljdfh�dfkmlnb.t Ï Â h�b.u Ï ° Â t�dfhjb.u�gx^�tx�"^i�dxkm£j^�²¼�¥¨lng�dxZ.^
¡Kgxt}d�h�b.u�tx^i�lnb.u�u.^g�km£�h�dxkm£j^t�kmb�dfZ.^�t��Khji^�£�hjgxk�hjµ.�m^j©
Y[Z.^Øb.ljdxk�lnb l�¥�£:kmtxi�lntxk²dc¼ txlj���vdxk�ljb.t�k�t�h��"l@ �^�g�¥¨�.��dfl:ln��dxl¦�.gxl@£n^Ø^ ¬½k�t}df^bvi^Ýhjb.u
�.b.kmÛ:�v^b.^�txt5lj¥zi�lnbedfkmbC�.ln�.t»t�ln�m�vdfkmlnb.t�¥¨lng�¡.gxt�d»hjb.u�tx^i�lnb.uØlng�u.^g�yV¾»¿zt©�Y[Z.^�u.^$¥Üp
k�b.k²dfkmlnbPl�¥�£:k�t�ilnt�kmdc¼otxln�m�vdfkmlnb.t�k�t�i�mlntx^��m¼�gx^���h�dx^uodxl�dxZ.^�]'h|¬½km]��.] �.gxkmb.i�k��.�m^j© " ljg
¥¨�.g�dxZ.^g
kmbv¥¨lngx]'h�dxk�ljb0ljb�dxZ.kmt
dxZ.^ljg�¼nrK �^�gx^�¥¨^�g[dfZ.^�gx^hju.^�g
dxl -ó�½r3�@�:r3�@_ /ì©

·¸^�d � µ"^�hT�ml:i�hj�m�m¼�µEln�vb.u.^u�¥¨�.b.i$dfkmlnb�© ��� hjbvu � �  
km���¸uv^b.ljdx^�gx^t��E^�i�dxkm£j^�²¼0dxZ.^
��l@ �^g»t�^]Tk²pñilnbedxk�bC�.ln�vt5^be£n^���ln�"^ !G�mtxi#�hjbvuodfZ.^��.�.�"^g»t�^]Tk pciljbCdxk�bC�.lj�.t5^be£n^���lj�E^
!G�.t�i�#Nlj¥ � ©

���@Ê ÌEÍRÕ�� ��� ���	� ��� + ��Ê �vÍ
� � Ê¨ÌEÍVÕ�� ��� 3 5 7 ��� + ��Ê �vÍ

�
^]'hjg��À5³Ý^'ljb.�m¼ogx^�i�hj�m��dfZ.^Tu.^$¡Kb.k²dfkmlnb¯lj¥�£:kmtxi�lntxk²dc¼¯txln�m�vdfkmlnb.t5¥¨lng5t}dqh�dxk�ljbKhjg�¼
^ÛC�Kh�dxk�lnbvt !Ghjt !S�½© �$# # r:µv�vdRkmd�k�tVkm]T]'^�u.k�h�df^�dfl�sn^b.^�gfhj�mkm¶^�k²dVdfl�^�£jln���½dfkmlnb�^ÛC�Kh|dfkmlnb.t
!Shjt"!S�½© � # #$©
B �!, � � ��� " �4
 � & � ·¸^�d �'À A � ® � ®�
 � � 
 : ® µ"^�u.^�¡Kbv^uP^$£n^g}¼C 
Z.^g�^Thjb.u
��l:i�hj�m�²¼�µElj�.b.u.^�u�©
!¨k #�~Ó¥¨�.b.i$dfkmlnb Â ��l:i�hj�m�²¼�µ"ln�.b.uv^u�rC�.t�i[lnb A»rnkmtVh�£½kmtxi�lntxk²dc¼&t��.µ.txlj���vdxk�ljb�lj¥�!S�½© �$#

km¥�hjb.u0lnb.�²¼�k²¥
¥¨lng
hj�m�
	 � - ° Ê A Í h�b.u Ì Ë � A4��l:i�hj�ª]�hÔ¬vkm]��v] �Elnkmbed�lj¥ Â Ñ 	%dxZ.^bªÀ

� �ÔÊ Ì Ë - Â Ê¨Ì Ë Í -qÏ 	 Ê¨Ì Ë Í -qÏ ° 	 Ê¨Ì Ë ÍxÍ � Ö !ì�:©��@� #
!Gkmk #�~ ¥¨�.bvi�dfkmlnb Â �ml½ihj�m�m¼¯µ"ln�.b.u.^�u�rz�mtxi�lnb A»rzk�t&h�£:k�t�ilnt�kmdc¼¦t��.�"^gxt�ln�m�vdfkmlnb¦lj¥

!ì�½© �$#�k²¥�h�b.u�ljb.�m¼�km¥
¥¨lng
hj�m�
	 � -�° Ê A ÍNÌ Ë � A4��l:i�hj�ª]'kmb.km]��.] �"lnkmbCd
l�¥ Â Ñ 	%dfZv^b�À

� � Ê¨Ì Ë - Â Ê Ì Ë Í -qÏ 	 Ê¨Ì Ë Í -qÏ ° 	 Ê Ì Ë ÍxÍ+*%Ö !ì�:©�� ��#
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!Gkmkmk #�³«^» 
km�m�¸i�hj�m�¸h�£:k�t�ilnt�kmdc¼0t�ln���½dfkmlnb�lj¥ !S�½© �$#�^�£j^g}¼�ilnbedfkmbC�.ln�.t[¥¨�.bvi�dfkmlnb0tfh�dxk�t§p
¥ ¼:k�b.s�!S�½©����$#Nhjb.u !ì�½© � ��# ©
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 � � � ��� " � ���.�G��� " �� � � � "  
¸��� " � � " ��� 
 �����
Y[Z.gxln�vsnZ.ln�vd�dfZ.kmt5tx�.µvtx^i$dfkmlnb�r¸ �^T 
km�m��iljb.txkmu.^g�h±¥¨�.bvi�dfkmlnb Â8Ë �.b.k²¥¨lngx]T�²¼Pi�lnbedfkmb½p
�.ln�.tTlnb¦® ° ©�³«^� 
km���[b.l�df^ 5 Õ 7@Ì:9 Â8Ë Ê¨ÌEÍ�Õ Ö<; © " lng Ì � ® ° rR �^0 
km�m�N 
gxk²df^�
+ Õ Å@ÇGÈ:ÉzÊ Â8Ë Ê ÌEÍxÍ hjb.u � Ê¨Ì.- 5 Í dxZ.^¢u.kmt�dfhjb.i�^¢¥¨gxln] Ì dfl 5z©»Y[Z.^&sjlehj��lj¥zdfZ.kmt5tx�vµ½p
tx^i$dfkmlnb0k�t[dfl'�.g�lÔ£j^5dfZKh�d
dxZ.^5¥¨�.b.i�dxk�ljb Â 3n®�° � ®�� C: ®�°�u.^$¡Kb.^u�µe¼EÀ

Â Ê¨Ì.- Ã ÍRÕ � �
+����	� 
 ��
 �� Ê � +@Â8Ë Ê ÌTÄ��vÍ�Ä Ã Í k²¥ Ã�� Ã,+�
+�� Ê¨Ì.- 5 Í k²¥ Ã��ÓÃ,+

!ì�:©��Ô�0#
 
Z.^g�^

Ã,+ Õ ����� 7 Ã � ®�� 9 ���	�
 ��
 �� Ê � +�Â"Ë Ê¨Ì¢Ä��vÍxÍzÕàÖ<;»Õ � Ê Ì.- 5 Í !ì�:©��@_ #
k�t�h¢£:k�t�ilnt�kmdc¼0txlj���vdxk�ljb�lj¥ !ì�:©ó�$# ©

·¸^$d��.tV 
gxk²df^�A � Õ 7@Ì:9 Â8Ë Ê¨ÌEÍ � Ö<; dxZ.^�lj�vdft�k�u.^/!Gkmb'dxZ.^�t�dfg�k�i$d�t�^b.t�^�#Vlj¥ 5zr½hjb.u
A
�

Õ 7@Ì:9 Â8Ë Ê¨ÌEÍ � Ö<; dxZ.^�k�b.t�k�uv^ !¨k�b�dxZ.^5t�dxgxkmi�d
tx^�b.tx^#
l�¥ 5 Ê ®�° Õ A � 
 A
�

 5 Í ©

� � " 2 " ��¨��� " ��
3���	�3� � ��� Â8Ë ��� � � � � � ��� � )( � � � � ��� � ��� 
 �
� ��� � � � � � � ® ° � � �
 ���.5 Õ 7@Ì:9 Â8Ë Ê ÌEÍ5Õ)Ö ; � ��� � � Â � ��
 � ��� � ( � ��� �"� � ��
 � � � � � ��� � )( � � � � ��� � ��� 
�
� ��� � � � � � � ® ° � ®�� �
�
^]'hjg�"À[~ iljb.tx^�Û:�v^b.i�^&lj¥�dfZv^�u.^$¡Kb.k²dfkmlnbPlj¥ Ã,+ k�t�dfZKh|d Ì C: Ã,+ kmt�i�lnbedfkmbC�.ln�.t

lnb�®�°e©
yzgxl:lj¥§À
·¸^�d��.t��vgxl@£n^¢dxZKh�d Â sjkm£j^bØµe¼ !S�½© �Ô� #[k�t��.b.k²¥¨lngx]T�²¼oi�lnbedfkmb:�vln�.t»lnb A �

4 Ö(-� 8Sr ,�� � Ö ©�Y�l¢u.l�dxZ.kmtrC �^�hjgx^�snlnkmb.s�dxl�t�Z.l@  dfZKh�d Â kmt��.bvkm¥¨lng�]T�m¼'iljbCdxk�bvln�.t
lnb A � � 4 Ö(-�� 8Sr ,�� � Ö r"lnb A

� � 4 Ö(-� 8Sr ,�� � Ö r"hjb.uolnb � � 4 Ö(-�� 8Sr ,�� � Ö
!¨ 
Z.^�gx^ � kmt�h'bv^kmsnZCµEln�vgxZ.l:l½u�kmb0®�°�lj¥ 7@Ì:9 Â"Ë Ê¨ÌEÍVÕ×Ö<; # ©

!Gk # " kmgxt�d�ihjtx^�À
·¸^�d��.t5dfZ.^�gx^$¥¨lngx^TtxZvlÔ  dfZKh�d Â k�t��.b.k²¥¨lng�]'�²¼Øi�lnbedfkmb:�vln�.t�lnb A � � 4 Ö -�� 8[r ,
� � Ö ©�³«^5¡Kg�t�d�tx^$d � � Ö ©V·¸^�d Ê Ì.- Ã Í hjb.u Ê��Ì - �Ã Í kmb A � � 4 Ö(-�� 8S©
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% dx^� �jÀo·¸^�d��.tT¡Kgxt}d�hjtxt��.]T^�dfZ.h�d �Ã � Ã��+ hjb.u Ã � Ã,+ ©Æ³«^0b.ljdx^ �
dfZv^�]Tl:u.�.�m�.tTlj¥»i�lnbedfkmb:�vkmdc¼Ælj¥ Â8Ë !¨u.^�¡Kbv^uÓµe¼ � Ê �nÍ�Õ 36587�Ê Î Â8Ë Ê¨ÌEÍ[Ñ
Â8Ë Ê �vÍÔÎ 5jÎ Ì'Ñ ��Î � � #$©�³Ý^�Z.h@£j^jÀ

Â Ê¨Ì.- Ã Í�Ñ Â Ê��Ì.- �Ã ÍVÕ ���	�� 
 ��
 ���� Ê Â"Ë Ê¨ÌTÄ��.ÍªÄ Ã Í�Ñ ���	�� 
 ��
  ����
� Â8Ë Ê��Ì¢Ä��vÍ�Ä �Ã��

!ì�:©����$#
~�t Â8Ë kmt[ilnbedfkmbC�.ln�.t�rKdfZ.^�gx^5^$¬½kmt�dxt �� � � Ê��Ì.- �Ã Í !  
Z.^g�^ � Ê � - �nÍ u.^�b.ljdx^t
dfZv^�lj�E^�b�µKh����¸kmb�®�°�i^�bCdx^g�^uPkmb �±hjb.u�lj¥?gfh�u.k��vt � #�tx�.iqZ0dfZKh|d

Â8Ë Ê �� ÍVÕ ���	�� 
 ��
  ���� Ê Â8Ë Ê��Ì¢Ä��vÍxÍ
% kmb.i^ �� ��� Ê��Ì - �Ã Í r.dfZ.^�gx^�^$¬½kmt�dft
	 � 4 Ö(-Ò 8�tx�.iqZ0dfZKh|d Î �Ì�Ñ �� ÎjÕ 	 �Ã ©�·�^$d
! µE^�lnb - Ê¨Ì.- 	 Ã Í !¨ 
Zv^gx^ - Ê � -��jÍ u.^bvljdf^�t�dfZ.^�ikmgxi�m^»kmb�® ° i^bedx^gx^�u�kmb
�Thjb.u�lj¥�gfh�u.k��vt � #�t��.iqZ�dfZKh|d Ê��Ì'Ñ �� -�ÌTÑ !½ÍVÕ ÑTÎ �ÌTÑ �� Î�Î Ì&Ñ !¸Î !¨ 
Z.^�gx^
Ê -qÍ t}dqhjb.uvt�¥¨lngVdfZ.^�¿z�.i�mk�uv^�hjb�t�i�hj��hjg��vgxl:u.�.i�d #$©�acb±�Khjg�dxk�i��.��hjgrC �^�ZKh�£n^
! � � Ê¨Ì.- Ã Í !Gt�k�bvi^ Î 	 Î � Ò #$©zY[Z.^�b !S�½©��� #�µE^�iln]T^�tÀ

Â Ê¨Ì.- Ã Í�Ñ Â Ê �Ì.- �Ã Í Õ ������ 
 ��
 ���� Ê Â8Ë Ê Ì&Ä��.Í¸Ä Ã Í�Ñ Â8Ë Ê �� Í�Ñ �Ã
� Â8Ë Ê�!½Í�Ñ Â8Ë Ê �� Í¸Ä Ã Ñ �Ã
� � Ê Î !�Ñ �� Î Í¸Ä Ã Ñ �Ã3��vd

Î !�Ñ �� Î Õ Î !�Ñ«ÌTÄ¦Ì�Ñ �Ì&Ä �Ì�Ñ �� Î
� Î !�Ñ«ÌTÄ �Ì�Ñ �� Î

� ��� �

-���
 � � �� 
  
 � � �� 

Ä±Î Ì�Ñ �ÌzÎ

% kmb.i^ � Ê��[ÄÓÅÔÍ � � Ê��jÍ¸Ä � ÊìÅÔÍ rv �^�u.^�u.�.i^�dfZ.h�d�À
Â Ê¨Ì.- Ã Í�Ñ Â Ê��Ì.- �Ã Í � � Ê Î Ì±Ñ �ÌzÎÐÍ¸Ä Î Ã Ñ �Ã Î�Ä � Ê Î Ã Ñ �Ã Î Í3�¼�dxZ.^�tfhj]T^� Nh�¼� �^�i�hjb0txZ.l@ ×dfZKh�dÀ

Â Ê¨Ì.- Ã Í�Ñ Â Ê��Ì.- �Ã Í+* Ñ � � Ê Î Ì�Ñ �ÌzÎ Í¸Ä Î Ã Ñ �Ã Î�Ä � ÊqÎ Ã Ñ �Ã Î Í �Y[ZC�.tÀ
Î Â Ê¨Ì.- Ã Í�Ñ Â Ê �Ì3- �Ã Í@Î � � ÊqÎ Ì�Ñ �ÌzÎ Í¸Ä Î Ã Ñ �Ã Î�Ä � Ê Î Ã Ñ �Ã ÎÐÍ !ì�:©��Ô�0#
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% dx^�0�½Àz·¸^$d[�.tNb.l@ ×hjt�tx�.]T^»dfZ.h�d Ã * �Ã * ����� Ê Ã,+ - Ã��+ Í ©�³Ý^�dxZ.^b�ZKh�£j^jÀ
Î Â Ê¨Ì.- Ã Í�Ñ Â Ê��Ì.- �Ã Í@Î Õ Î Â Ê¨Ì.- Ã,+ Í�Ñ Â Ê��Ì.- Ã��+ ÍÔÎÕ Î � Ê¨Ì.- 5 Í?Ñ � Ê��Ì.- 5 ÍÔÎ

Ú�^�b.i^�r"hjt[dfZ.^�¿z�.i�mkmu.^�hjb�u.kmt�dqh�b.i^�k�t ��pc·¸k��.t�iqZ.k²df¶jÀ
Î Â Ê Ì.- Ã Í?Ñ Â Ê��Ì.- �Ã Í@Î � Î Ì±Ñ �ÌVÎ !ì�:©��@� #

% dx^��_vÀR·�^$d
�.t
b.l@  hjt�tx�.]T^�dfZKh�d �Ã * Ã��+ h�b.u Ã�� Ã,+ ©z³Ý^�dxZ.^b0ZKh�£n^�À
Î Â Ê¨Ì.- Ã Í�Ñ Â Ê��Ì - �Ã ÍÔÎjÕ Î Â Ê¨Ì.- Ã Í�Ñ Â Ê��Ì.- Ã��+ ÍÔÎ

Y[Z.^Tu.k �ª^�gx^�b.i^ Î Â Ê Ì.- Ã ÍRÑ Â Ê��Ì.- Ã��+ Í@Î i�hjbÙb.l@  µE^&^�t�dxk�]'h�dx^uÝhjt5k�b % dx^�
�n© % lvrK�.txkmb.s !ì�½© �Ô� # rv �^�ZKh�£n^�À

Î Â Ê Ì.- Ã Í�Ñ Â Ê��Ì.- Ã �+ ÍÔÎ � � Ê Î Ì�Ñ �ÌzÎÐÍ¸Ä Î Ã Ñ Ã��+ Î$Ä � Ê Î Ã Ñ Ã��+ ÎÐÍ
Ú�^�b.i^�À

Î Â Ê¨Ì.- Ã Í�Ñ Â Ê��Ì.- �Ã ÍÔÎ � � Ê Î Ì±Ñ �ÌzÎÐÍ¸Ä Î Ã,+ Ñ Ã �+ Î$Ä � ÊqÎ Ã,+ Ñ Ã��+ Î Í3��vd
Î Ã,+ Ñ Ã��+ ÎjÕ Î � Ê¨Ì.- 5 Í�Ñ � ÊxÊ �Ì.- 5 ÍÔÎ � Î Ì�Ñ �ÌVÎ

hjb.u0txlvÀ
Î Â Ê Ì.- Ã Í�Ñ Â Ê��Ì3- �Ã ÍÔÎ � � � Ê Î Ì±Ñ �ÌzÎÐÍ¸Ä Î Ì±Ñ �ÌzÎÐÍ !ì�:©��Ô�0#

" gxln] % df^��.t �5dfl'_vr. �^�uv^u.�.i�^�dxZ.^��.b.k²¥¨lngx] ilnbedxk�bC�.k²dc¼�lj¥ Â lnb A � �
4 Ö(-�� 8Vtxkmb.i^�hjt Â8Ë �.b.k²¥¨lngx]T�²¼¯ilnbedfkmbC�.ln�.t�r� �^±ZKh�£n^ � Ê Î Ã Ñ �Ã Î Í : Ö hjt
Ã : �Ã rKhjb.u � Ê Î Ì±Ñ �ÌzÎÐÍ : Ö hjt Ì : �Ì ©

!Gkmk # % ^iljb.uoihjtx^�À
³«^�i�hjb�t�Z.l@ 4 
k²dfZ�h�b�k�u.^�bedfkmi�hj���vgxl:lj¥¸dfZKh|d Â k�tNhj��t�l&�.b.k²¥¨lngx]T�²¼±i�lnbedfkmbC�.ln�.t
lnb A

� � 4 Ö(-� 8Sr , � � Ö ©
!Gkmk�k #�Y[Z.kmgxu�i�hjt�^jÀ
·¸^�d��.t�t�Z.l@ %b.l@  dfZ.h�d Â k�tR�.b.k²¥¨lngx]T�²¼'ilnbedfkmbC�.ln�.t�k�b±hjbe¼'b.^kmsnZCµElj�.gxZ.l:l:u �k�b�® ° l�¥ 7@Ì:9 Â8Ë Ê¨ÌEÍ[Õ Ö<; #$©�acbo¥Ghji�drEdxZKhjb.Ct�dxl�dfZv^�¡Kgxt}d�dc �l�i�hjt�^t�rª �^�lnb.�²¼
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ZKh�£n^�dflTtxZvlÔ ×dfZKh|d Â k�t
i�lnbedfkmb:�vln�.t�lnb 7@Ì:9 Â8Ë Ê¨ÌEÍVÕàÖ<; ©·¸^�dN�vtNiqZ.l:lntx^ � � Ö ©V·¸^�d � � Ö © % kmb.i^ Â8Ë kmtN�.bvkm¥¨lng�]T�m¼�ilnbedxk�bC�.ln�vtrv¥¨lng�hj�m�� � Ö rndfZv^gx^
^ ¬vkmt�dxt�� � Ö tx�.iqZ'dfZKh|d�À ÊSÖ � � � � Í�� Ê � Ê �nÍ ���� Í ©�$�lng�^l@£n^�gr
dfZ.^�gx^�^$¬½kmt�dxt�� � Ö t��.iqZ�dxZKh�dÀ Ê � Ê¨Ì.- 5 Í � � Í	� Ê Î Â8Ë Ê¨ÌEÍ@Î �
�� Í·¸^�d Ì � ®�°±t��.iqZÝdxZKh�d � Ê¨Ì.- 5 Í � � ��� � � - � -

�� � ©±�
^ihj�m�VdxZKh�d Ã,+ Õ � Ê¨Ì.- 5 Í ©Y� �l'i�hjt�^t�i�hjb0l½i�i�.g�À
% dx^� �nÀVañ¥ Ã � Ã,+ r.dfZ.^�b�À

Î Â Ê Ì.- Ã ÍÔÎ�Õ�Î ������ 
 ��
 ���� Ê Â8Ë Ê Ì&Ä��.Í�Ä Ã Í?Î � ������ 
 ��
 ���� Î Â8Ë Ê ÌTÄ��.Í@Î$Ä Ã
hjb.u0txkmb.i�^ Ã,+ Õ � Ê¨Ì.- 5 Í h�b.u Ã � Ã,+ r. �^�Z.h@£j^jÀ

Î Â Ê Ì.- Ã ÍÔÎ � Î Â"Ë Ê¨ÌEÍ@Î�Ä � Ê Ã Í�Ä Ã
� Î Â"Ë Ê¨ÌEÍ@Î�Ä � Ê Ã,+ Í¸Ä Ã,+
�

�
� Ä �

� Ä �
�

� �
% dx^�o�½ÀVañ¥ Ã �ÓÃ,+ rvdxZ.^b�À

Î Â Ê¨Ì.- Ã Í@Î�Õ � Ê¨Ì.- 5 Í � �
� � �

Y[ZC�.tr Â Ê¨Ì.- Ã Í kmt
ilnbedxk�bC�.ln�vt�lnb 7@Ì:9 Â8Ë Ê ÌEÍRÕ4Ö<; � 4 Ö(-� 8S©
" g�ln] dfZv^�dfZ.g�^^»ihjtx^�trv �^»i�lnb.i�m�.u.^�dfZKh�d Â k�t��.b.k²¥¨lngx]T�²¼±i�lnbedfkmb:�vln�.t[lnb±®�° � ®��N©

�

³Ý^�i�hjb0b.l@  sjkm£j^�dxZ.^�]'hjk�b0gx^�tx�.�²d�lj¥?dxZ.kmt�t�^i$dfkmlnb�©
� � � " � � � 
 ��� � � � ��� Â ��� � ��
 � ��� � ( � ��� �"� � � ��� � � Â ��
 � � � � � � � � � 	 ��
�� � 
 � � (
 �� � � � � � � � � ����� � � � � � ��� � )( � � � � ��� � ��� 
 � � ® ° � 4 Ö(-�� 8 � , ���� � � � ��	2� � ��
 � ��� �
� � 5 � , Ã�� 4 Ö(-�� 8 �

yzgxl:lj¥§À�³Ý^�tx�.�mkmd
dxZ.^��.gxl:lj¥?k�b�dc �l'�Khjg}dft
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y?hjg�d �nÀR¿�¬½kmt�dx^b.i�^�lj¥�h&txln�m�vdfkmlnb�©
·�^$d��.t5¡Kgxt}d��.gxl@£j^'dxZKh�d Â u.^�¡Kbv^u¯µC¼ !ì�½© �Ô� #�kmt�h�£½kmtxi�lntxk²dc¼Ùtx�vµ.txln�m�vdxk�lnbÝlj¥ !ì�½©º�$# ©
" g�ln] yzg�ln�Eljtxk²dfkmlnb �½© �@�vrV �^ohj�mgx^hjuv¼¦Cb.l@ �dxZKh�d Â kmtT�.b.k²¥¨lngx]T�²¼2ilnbedfkmbC�.ln�.t�lnb
®�° � ® �N©R·¸^�d
�vt[tx^�d Ê Ì Ë - Ã§Ë Í � ®�° � ®��NrKhjb.u��m^�d 	 lj¥�i��hjtxt�-�°�t��.iqZ0dxZKh�d Â Ñ 	
ZKhjt�h&��l:i�hj�ª]�hÔ¬vkm]��v] k�b Ê¨Ì Ë - Ã§Ë Í ©
!Gk # % df^�� �nÀP·¸^$d±�.t'¡Kgxt}d�h�txtx�v]'^ Â"Ë Ê¨Ì Ë Í �Õ�Ö © " lngTk�b.t}dqhjbvi^jr[ �^� 
km����hjt�tx�.]T^

Â8Ë Ê¨Ì Ë Í � Ö ©
añ¥ Ã§Ë � Ã,+�� ÀV³Ý^�ZKh�£j^ Â Ê¨Ì Ë - Ã§Ë Í�Õ � Ê Ì Ë - 5 Í h�b.u�� �� � Ê¨Ì Ë - Ã§Ë Í�Õ Ö ©�·¸^�d��.t
txZvlÔ àdfZKh�d � Ê¨Ì Ë -fÏ 	 Ê¨Ì Ë - Ã§Ë ÍxÍ � Ö rKkG©º^�© Ñ�Ò�Ä Î Ï 	 Ê¨Ì Ë Í@Î � Ö ©
" lng�dxZ.^�tfh�j^�lj¥
i��hjg�kmdc¼jrR �^� 
k��m�Nb.l�d¢ 
gxk²df^±dxZ.^ Ã pcuv^�"^b.u.^�b.i�¼« 
Z.k�iqZ
�.��h�¼½t�b.lTgxlj��^�Z.^�gx^j©
" lng Ì t�]'hj���¸^�b.ln�.sjZ�r. �^�ZKh�£n^ !Gk²¥ 0 � 4 Ö(- � Ê¨Ì.- 508 #$À0�Ä Â Ê Ì Ë Ä¦ÌEÍ�Ñ 	 Ê¨Ì Ë Ä2ÌEÍ �%Â Ê Ì Ë Í�Ñ 	 Ê¨Ì Ë Í¸Ä�0

� Â Ê¨Ì Ë Ä2ÌEÍ¸Ä:0 � Â Ê Ì Ë Í�Ñ 	 Ê¨Ì Ë Í¸Ä 	 Ê¨Ì Ë Ä2ÌEÍ�Ä:0
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