
HAL Id: inria-00071995
https://inria.hal.science/inria-00071995

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.

On the angular defect of triangulations and the
pointwise approximation of curvatures
Vincent Borrelli, Frédéric Cazals, Jean-Marie Morvan

To cite this version:
Vincent Borrelli, Frédéric Cazals, Jean-Marie Morvan. On the angular defect of triangulations and
the pointwise approximation of curvatures. RR-4590, INRIA. 2002. �inria-00071995�

https://inria.hal.science/inria-00071995
https://hal.archives-ouvertes.fr


IS
S

N
 0

24
9-

63
99

   
   

 IS
R

N
 IN

R
IA

/R
R

--
45

90
--

F
R

+
E

N
G

ap por t  


de  r ech er ch e 


THÈME 2

INSTITUT NATIONAL DE RECHERCHE EN INFORMATIQUE ET EN AUTOMATIQUE

On the angular defect of triangulations and the
pointwise approximation of curvatures

V. Borrelli
—

F. Cazals
—

J.-M. Morvan

N° 4590

Octobre 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���1�2���*34	 ��������"

576�8:9<;=;&>@?A?CB2D
EF:6�GIHKJ@HK?AL�M
EN�6PO�QR6SQT9<;&UVHKWYX

Z2[]\&^:_�`�a0bdc&e]fg_ihkjmlnfko�fg_&h
_�pqo�rshto!u(hwvyxz^�{Kjmhkft|nu(_
}�~�js��_�p�v�}�~�fkv�^I_

�-rs�(�Vjn~yp-��_i~�_&o�[]_&~�o�[(_�eK���@�m�m��a��do!p�jm{(~�_�`s�n�n` a�`s�:�(rmlm_&v

�
�*�&�����]�m�m� � _!p���{V_
r�v�^:jzjmp�[�v�u]~y Arno!_�jm q¡�¢s£¥¤�r¦�Vjnfge@p�jne§�¨£�©mª�£S©]«�£S©@¬­rse(�§©@®¯p�[]_
^�rs°zfk^�u(^�£m^:fke]fk^�u]^±£�b rsu(v�v�rseV��^I_=rseIo!u]~�²�r�p�u(~�_=v�js ³��rspw¤w´Sµ¶jme(v�ft��_�~�riv�_!p�·�¤V¸¹¤n¤(¸tº³»=¼½¸k¾³»À¿PÁPÁPÁ ¿ Â
jm 4ÃTÄ�u(o!hkfk�]_&rse§p�~�ftrse]lnhg_=v� Åjn~�^Ifke]lÆr��]fk_&o�_�Ç�ftvy_±hkfge(_&rs~�rm�]�]~�j½°zfk^�r�p�fgjne�js  �Èrs~�jmu(e(��¤�a1Ç�fgp�[
¤VÂmº³»IÉ�¤<»½´�Ê]jm~�_&rmo�[�p�~�ftrse]lnhg_n£³hk_!p�Ëz¸�{V_Ìp�[]_Ìrme]lmhk_�Í�¤(¸k¤m¤(¸tº³»�£�rme(�7hg_�pip�[]_�rme]lmu(hkrm~ �]_! Å_&o!p�r�p
¤Æ{K_�Î�Ï�Ð1Ñ ¸ Ëz¸�´
Z2[(fkvi�Vrs�K_�~i_&vyp�rm{]hkfkv�[]_&v&£³Ç�[(_�e7p�[]_
��fkvyp�rme(o!_=vÌÒgÒz¤n¤(¸�ÒkÒ<lmj�p�jÔÓ�_�~�j(£wp�[(rsp�p�[]_
rme]lmu(hkrm~4��_� Å_&oÀpiftv rmv�x@^I��p�jsp�fko&rshkhgx±_&|@u]fk²�rshk_�e@pdp�j±r�[]jn^Ijmlm_&e]_�jnu(v-�Kjmhkxze]jm^Iftrsh�js ¶�]_�lm~�_�_�p�Ç¶j�fke
p�[]_i�]~�fgeVo!fk�(rshwo�u]~�²�rsp�u]~�_&v&´
Ê(jm~�~�_�lmu(hkrm~¶^I_&v�[]_=v�£zÇ¨_d�(~�j�²zft��_do�hgj@vy_=�� Åjn~�^�v¨_!°��]~�_&v�vyfkjmeVv� Åjn~¶p�[]_ p�[(~�_&_do�j@_�ÕÌo!fk_�e@p�v2jm ³p�[(fkv

�Kjmhkxze]jm^IftrshÖ´2×�_:vy[]j�Ç�p�[(r�pq²n_�~�p�fto!_=v�js �²�rshk_�eVo!_i Åjnu]~4rme(�Ôvyfg°Ôrs~�_ip�[]_�jme]hkx
jne]_&vqÇ�[]_�~�_�© ¬ o�rme
{K_�fke� Å_�~�~�_=�� Å~�jn^�p�[]_4rse]lnu]hkrm~���_! Å_=oÀp&´�Ø¨p�jmp�[]_&~�²m_&~yp�fko�_&v&£�Ç¶_-v�[]j�Ç�p�[(r�p�p�[]_-�]~�fke(o!fk�(rsh]o�u]~�²½rsp�u]~�_&v
o&rse�{V_��]_�~�fg²n_&�� Å~�jn^¯p�[]_�rme]lmu(hkrm~2�]_! Å_&o!p�v�jm ³p�Ç¨jIfge(�]_��K_�e(��_&e@p�p�~�fkrme]lmu]htr�p�fgjne(v&´
Ê(jm~�fk~�~�_�lnu]hkrm~S^I_&v�[]_=v�£�Ç¨_ivy[]j�ÇÙp�[(rsp¨p�[]_irse]lnu]htrs~���_! Å_=oÀp�Ç¨_�fklm[@p�_=�Ì{zx�p�[(_ v�jsÚÛo�rmhghk_&��^Ijz�]u]hg_

jm ³p�[]_i^I_&v�[�_=v�p�fg^�rsp�_&v-© ¬ Ç�f¹p�[]fke±rme
_&~�~�jm~2{Kjmu]eV���]_��K_�e(��fke]l�u]�KjmeÔ© ª rse(�Ô© « ´
Ü fke(o�_�^I_&v�[]_&v
rs~�_�v�j�u]{]ft|@u]f¹p�jmu(v�fge­µ¶jm^I�]u�p�_�~�bd~�rs�([]fko&v�rme(�Tµ¶jm^I�]u�p�_�~�Ø-ft��_&�ÙÝ4_&v�fklmew£

rme(��Ý4ftv�o�~�_�p�_ÔÝqfgÞ<_�~�_�e@p�ftrsh2jm�K_�~�r�p�jm~�v�rm~�_�vyj7e]_=o!_&v�v�rs~�x�p�j�p�[]_�fk~��]~�j�o!_&v�v�fge]lV£�Ç¶_±{K_�hkfg_&²m_
p�[]_=vy_
o�jme@p�~�fk{]u�p�fkjmeVv4rm~�_�jne]_Iv�p�_��Ô Åjn~�Ç2rs~���p�[]_:fkenp�_�hkhgfklm_&e(o!_:js �p�[]_:lm_�jn^I_!p�~�x±js S^I_=vy[]_=v�£<Ç�[]_&e(o!_�jme]_
vyp�_&�� Åjn~�Ç2rs~��Ì^Ijn~�_ ~�jm{]u(vyp-rshklmjn~�fgp�[]^�v&´
ß�àâá=ãCäCå äÖæ=ä¥ç�åPèÖé�èAê-ë�ì�ãíé�èAîÀæ½ì�ã�ï=ð*á=å ñnò�ónô!õÀá�àíòPï�öié�äÖ÷½ø�ù-é�äCåPú&æ=ìyãyï!û!ü�ý<õÀæ½þPìÛñÀé�èAê-ê½ædÿÀÿ��*õyñ!ì�ù��½èAì�ÿ��=ÿ��=ï��
	��
�
�
�
�

� åPþPþPì�æ½è���é�á½á½ìÀï��sõÀèAèCì�þPþPå���ê½ì�ãíé�èAîÀæ½ì�ã�ò æ=á½å ñ�	tþ ô!õÀá@ÿÀò �kè
� à����wà����&õ
�=÷½å é�	���á!äCå��mõÀþPåPãyï��
�
��û�èAõÀæ=äCìSê=ìyã³ózæ! �åPõÀþPì�ã�ï"�
	��
�
�
�
�#�&õ
�½÷½å é�	$��á!äÖå��sõÀþPåPã&%"��èCì�ê½ì�èAå� Àò 'wé)(yé�þPã*��åPá½èCå é=ò �gè
+ àâá½ãCäCå äÖæ&ä�ç�åPèCé�èCê ë�ì�ãíé�èAîÀæ½ì�ã�ïmð*á=å ñnò(ó@ô!õÀá4àíïsé�á½êdà��,�³à��-�&õ
�½÷=å é�	���á!äÖå��sõÀþPåPã�%�.Àìyé�á"	Åöié�èAåPì!ò ö õÀèÅñÀé�á���åPá½èCå é=ò �gè



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

&('*),+.-0/ ��1��m� Ü ^:jzjmp�[ Ü u]~� Armo!_=v�£32Ô_&v�[]_&v&£Vµ¶u]~�²½rsp�u]~�_&v&£�Ø-�]�(~�j½°�fk^Irsp�fkjme(v&£�ÝqfgÞ<_�~�_�e@p�ftrsh*bd_&jm^I_!Ú
p�~�x

à����wà��



���
�)���+�������2����	��������!	��!��� ����"#�*���!	��
�����!	 �������
" �¨�
���y	 %
% ����,���./	i���!���0����"��¨�������±������"

	�
 �
��� 
 � Ü jnf¹p�� u]e(_Æv�u]~� Armo�_¦hgftv�vy_Æ��_Æ¡�¢s£¨¤Tu]eY�Vjnfge@pÔ��_��¨£d©nª�£i©]«±£ ©n¬�_!p¦©@® hk_&v
o�jmu]~�{]u]~�_&v ^�rs°zfk^�rshk_m£�^Ifge]fk^�rshk_m£���_
b rmu(v�vi_!p�^Ij�xn_�e]e]_Ì�]_���rsu �Kjmfke@p4¤w´ Ü jnf¹p�u(e _�e(v�_�^�{]hg_
·�¤(¸g¤m¤(¸tº³»½¼=¸t¾³»�¿PÁPÁPÁ ¿ Â���_2ÃÌp�~�ftrse]lnhg_=v�Ä�u(o!hkfk�]fg_&e(v� Åjm~�^�rse@p�u]e]_-rs�(�]~�j½°�fk^�r�p�fkjme�hgfke]c&rmfg~�_¨�(rs~�^Ijm~�o!_=rsu�°
�]_¦��_�eÆ¤�a r½²n_&o�¤VÂmº³»¦É�¤K»�´ }�jnu]~�o�[(rm|@u]_
p�~�fkrme]lmhk_m£¶vyjnf¹p�Ëz¸4h�� rse]lnhg_¦Í�¤(¸k¤m¤V¸kº³»�´ � _Ô��c��Vo�f¹p
rme]lmu(hkrmfg~�_�_&e�¤7_&vyp���c��(e]f��(rm~iÎsÏ�Ð Ñ ¸ Ëz¸�´ � � jm{]��_!p���_�o!_:p�~�r½²�rsfkh�_&vypi�]_:^Ijnenp�~�_&~i|nu(_:hkjm~�v�|nu(_
hk_&vdhkjme]lnu]_�u(~�vd��� rs~��!p�_=v�ÒgÒm¤m¤(¸dÒgÒVp�_�e(�]_�e@pd²n_�~�vdÓ�c�~�j(£<hk_:�]c��Vo�f¹p�rse(lmu]htrsfk~�_�_&vyp rnvyxz^I��p�jsp�ft|@u]_�^I_&enp
c=|@u]fg²�rmhg_&enp��:u]e±�Kjmhkx@e��m^I_ []jm^Ijmln\�e]_i��_i��_&lm~�ci��_�u�°
_�e±hg_=v�o!jnu]~�{(u]~�_=v¨�]~�fke(o�fg�(rmhg_=v�´
Ýdrse(v4hk_�o�rnvq��_�^Irmfghkhtrslm_=v�~�c�lmu(hgfk_�~�v�£(jme¦c�p�rs{(hgfgpqu]e]_� Åjm~�^I_�o!hkjnv�_��Kjmu]~4hg_=vqo!jz_�Õ�o�fg_&e@p�vq�]_�o!_

�Kjmhkxze��m^I_n´:�4e�^Ijme@p�~�_I|@u]_�hk_&viv�jm^I^I_!p�v ��_�²�rmhg_&e(o!_I|@u(r�p�~�_:_!p�v�f¹°�v�jme@p hg_=vdv�_�u(hkvdj�� © ¬ �K_�u�p
��p�~�_4_=v�p�fg^Ic&_��:�(rm~yp�fg~���u±��c��Vo!fgpqrse]lnu]htrsfk~�_n´�}�jmu(~¨hk_&v�v�jm^I^I_!p�v2��jme@p�hkr:²�rshk_�eVo!_de�� _=v�p�e]f*|nuVr�p�~�_m£
e(f�v�f¹°¥£KjmeÔc�p�rs{(hgfgp |@u]_�hg_=v4o�jmu]~�{]u]~�_&v��(~�fke(o!fk�(rmhg_=v-�K_�u]²n_�e@p���p�~�_�o�rmhko�u]hgc&_&v��Ì�(rm~yp�fg~q�]u���c��Vo!fgpd��_
�]_�u�°�^�rmfghkhkrmlm_=v¶fke(��c&�V_&e(�]rmenp�v�´
}�jmu(~�hg_=v2^Irmfghkhtrslm_=v¨fg~�~�c&lmu]hkfk_�~�v�£@jme�^Ijme@p�~�_d|@u]_ h�� c=o�rm~yp�_�e@p�~�_ hk_ �]c��Vo�f¹pqrme]lmu]htrsfk~�_! Åe(jm~�^Irmhgftv�c

�Vrs~�hk_#" �
$&% 	 ���]u�^�rmfghkhkrmlm_('S_�p4©n¬§��c&�V_&e(�Ô��_�©mª _!p4©]«±´
µ¶_dp�~�r½²�rsfkhV_=v�p2u]e]_ o!jne@p�~�fg{]u]p�fkjme���htr�lnc�jm^Ic�p�~�fg_d��_&v¨^�rsfkhghtrsln_&v¶_!p���v�r�~�_&hkrsp�fkjme�rmu�°�vyu(~y Arno!_&v

hkftv�v�_&vSc&o�[(rmenp�fghkhkjme]e]c&_&v&´ � _&v¶^�rsfkhghtrsln_&v�c�p�rmenp¨jm^Ie]fk�]~�c&v�_�e@p�vS_�eÌfke� Åjmln~�rm�][]fk_qrsu
vy_&e(vShtrs~�lm_n£m_�p¶hk_�u]~
p�~�rmf¹p�_�^I_�e@pde]c&o�_&v�vyfgp�rmenpd��_&v4jm�Kc�~�r�p�_�u]~�vq��fgÞ<c�~�_�e@p�fk_�htv4�]fkv�o!~�_!p�v�£<o!_�pyp�_Io!jn^I�]~�c&[]_�eVvyfkjmeÔ²�r��(rse(v4hg_
v�_�eVv���� rmhglnjm~�f¹p�[]^I_&v2v�fge]jne
�(hgu(v-~�rm�]fk�]_&v���u�^Ijmfke(v��]hku(v2~�jm{]u(vyp�_=v�´
) / �=� + ��* 
 �Ì� Ü u]~� Armo�_&v¶hgftv�vy_=v�£zZ³~�ftrse]lnu]hkrsp�fkjme(v&£zµ¶jnu]~�{]u]~�_&v&£@Øq�]�]~�j½°zfk^�r�p�fgjne(v�£zbdc�jn^:c�p�~�fg_dÝqfgÞ<c!Ú
~�_�e@p�fg_&hghk_



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

�È�������-����"

����� �&� / 1��*�s��� / � �
	 ´ 	 Ü ^:jzjmp�[Ôrse(��p�~�ftrse]lnu]hkrsp�_=�
v�u]~� Armo!_=v�´i´ ´i´ ´i´i´ ´i´ ´i´d´i´ ´i´i´ ´i´ ´i´ ´i´i´d´i´ �
	 ´ ` Ü ^:jzjmp�[Ôvyu(~y Arno!_&v&£z�Vjnhgxz[]_=��~�r]£(b rsuVv�v�o�u]~�²�rsp�u]~�_drme(�±rse]lnu]htrs~���_! Å_=oÀp ´i´ ´i´i´d´i´ �
	 ´ 
 �4u(_&vyp�fkjme±rm�]��~�_&v�v�_&�Ìfke�p�[]ftv��(rm�V_&~)´i´ ´i´ ´i´i´ ´i´ ´i´d´i´ ´i´i´ ´i´ ´i´ ´i´i´d´i´ �
	 ´ � µ¶jne@p�~�fg{]u]p�fkjme(v ´ ´i´i´ ´i´ ´i´ ´i´i´d´i´ ´i´ ´i´i´ ´i´ ´i´d´i´ ´i´i´ ´i´ ´i´ ´i´i´d´i´ �
	 ´ � }�rm�V_&~�j�²m_�~�²zfg_&Ç ´i´i´ ´i´ ´i´ ´i´i´d´i´ ´i´ ´i´i´ ´i´ ´i´d´i´ ´i´i´ ´i´ ´i´ ´i´i´d´i´ 	 �


�� / �&����� / � � ���

��� *Å� � ' � �³��� ' � ���

(´ 	 Ø­hk_�^I^�rIjme��]htrse]_io�u]~�²n_&v ´ ´i´i´d´i´ ´i´ ´i´i´ ´i´ ´i´d´i´ ´i´i´ ´i´ ´i´ ´i´i´d´i´ 	�	

(´ ` Øq�]�]~�j½°�fg^�r�p�fge(l�p�[]_io!u]~�²�r�p�u]~�_ jm �r:�]htrse]_io�u]~�²n_ ´i´ ´i´d´i´ ´i´i´ ´i´ ´i´ ´i´i´d´i´ 	 `

� � * ' � �Æ� / ��� / � �Æ��*2� ' �m��� / � �:� � 1����*��*�� 1 ' � � �&���A� � � * ' � �!


�#" �w�%$í�]� ' ��� � 11� ' � � *Å�]�'& / * ) � / � � �(�

)*" �w�%$í�]� ' �n�i��+ ' � ' � ' ����*¨�m�]� ' �!,
�(´ 	 Øqe]lmu(hkrm~-��_! Å_=oÀpqrseV��© ¬ ´ ´i´ ´i´i´d´i´ ´i´ ´i´i´ ´i´ ´i´d´i´ ´i´i´ ´i´ ´i´ ´i´i´d´i´ 	%-
�(´ ` Øqe]lmu(hkrm~-��_! Å_=oÀpqrseV�Ìp�[]_�vy_=o!jne(�Ì Åu(e(�]rs^I_&enp�rsh¥ Åjn~�^/.�fkhghku(vyp�~�r�p�fkjmeVv ´ ´i´ ´i´i´d´i´ 	 �

,#0 / � � * �³��� / � 
1�

2 �'&3& ' � 13��4 � � � � / / $ / $ * ' � �Æ� � 
1�

5 �'&3& ' � 13��4 ��� �6&³� / / $ / $879+ '*/ � ' � � 
:�

à����wà��



� %�� % 	���� $ ��� ����� ��% $	��% �$# �
� % �.�$� �

� � ���*�����±���S���!���


���
 �������������������� "!����$#&%(')�*��+,�.-/%� 10���23+,-
2Ô_&v�[]_&v�rm~�_Iu]{(fk|@u]fgp�jnu(vifke ^:j���_&~�e o�jm^I�]u�p�_�~�ÚÖ~�_�htr�p�_&�¦ln_�jn^:_�p�~�xm´ 2Ô_&v�[]_&v�rm~�_I_=rmv�fghkx¦jm{]p�rsfke]_=�
 Å~�jm^È�][zxzv�fto�rshzjn{���_&o!p�v�p�[(~�jnu]lm[Iv�o&rse]e(fge]lirme(��~�_&o�jme(vyp�~�u(o!p�fkjmew´ 2±_&v�[]_&v�rm~�_2o!jn^I^:jne]hkx���ftvy�]htr½xm_=�
{zx¦ln~�rm�][]fto�rmh�[Vrs~���Ç¨rm~�_n´ 2±_&v�[]_&virm~�_Ifke@p�u]fgp�fk²m_Ip�j±�]_&rshSÇ�f¹p�[w´�Z2[]_&x¦�]~�j�²@ft��_I[]fk_�~�rs~�o�[]fto�rsh�~�_���Ú
~�_&v�_�e@p�r�p�fkjmeVv p�[(rsp:o&rse {K_�u(v�_&�7 Åjn~�rs�(�]~�j½°�fk^�r�p�_�~�_��(~�_=vy_&enp�r�p�fgjne(v�´ 2±_=vy[(_&v�o&rse {K_�~�_��(e(_&�7p�j
v�^Ijzjsp�[±v�u]~y Arno!_=vSp�[]~�jmu]ln[�v�u]{<��fg²zftvyfkjme³´

4ÛeÆp�[]fkv�o!jnenp�_!°zp&£�rseV�Æ_&v��V_=o!ftrshkhgx7vyfke(o!_�^I_=vy[]_=v�o&rseÆ{V_�^Irn��_���_&e(v�_�_�e]jnu]lm[ v�j¦rmv p�j65�hkjzj87
hkf97m_;:¶v�^Ijzjsp�[:vyu(~y Arno!_&v&£�fgp�ftv*p�_&^:�]p�fke]ldp�j ��_��(e(_¨rd��fgÞK_&~�_&enp�fkrmhzlm_�jn^I_!p�~�x js K^:_=vy[(_&v�Ç�[]fto�[�^Ifg^Ifto�v
p�[(r�p-jm �v�^Ij@jmp�[±vyu(~y Arno!_&v&´
Ä�°]rm^:�(hg_ |@u(rse@p�fgp�fk_&v¶Ç¨_�hkhK��_��(e]_=�Ìvy^Ijzjsp�[�v�u]~y Arno!_=v�p�[Vr�p�rshtvyj�hkjzj87�rs�(�V_=rshkfge]l� Åjm~¨^:_=vy[(_&v¨rs~�_

p�[]_qv�u]~� Armo!_�rm~�_=r]£�p�[]_-e]jn~�^�rsh(²m_&o!p�jn~ �(_�ht�¥£sp�[]_qo�u]~�²�rsp�u]~�_&v&£mln_�j���_&v�fto�v&£�p�[]_- Åjzo&rsh(v�_!p�v�£mp�[]_q~�ft��lm_=v�£
p�[]_i^I_&��ftrshwrs°�fkv&£�_!p�os´

4Ûe@p�_&~�_=v�p�fge(lmhkxm£³~�_&o�_�e@p�~�_&v�_&rs~�o�[�fke rs�]�(hgfk_&�Æ��jn^IrmfgeVvi�]~�j�²@ft��_=v�£¥ Åjn~�_&rno�[�jm ¶p�[]_Ìe]jmp�fkjme(v¨��uVv�p
_&ezu]^I_�~�r�p�_=�¥£]v�_�²m_&~�rmh<_&vyp�fk^Irsp�_=v�rm�]rm��p�_=�Ì Å~�jm^ o!htrmv�vyfto�rmh<�]f¹Þ<_�~�_�e@p�ftrsh¥ln_�jn^:_�p�~�x�p�j:p�[]_�vy_�pyp�fge]l�jm 
�(fg_=o!_�Ç�ftv�_4hkfge(_&rs~2v�u]~y Arno!_=v�´ Ü _&²m_�~�rshK��_��Ve]f¹p�fgjne(v2js *e]jm~�^�rshtv�£z�]~�fgeVo!fk�(rsh<��fk~�_=oÀp�fkjmeVv¨rme(��o�u]~�²½rsp�u]~�_&v
j�²n_�~:r�^I_&v�[§o&rse§{V_� Åjmu(e(��fke=< Z�rsu(�@�?>Ö£(< Ý 2 Ü�@ >í´���ft��lm_=v:js q�Kjmhkxz[]_&��~�rsh�v�u]~� Armo!_=v�rnv:Ç¶_&hgh�rmv
o�u(v��]fk�(rsh<_&��ln_&v¶js wp�[]_d Åj�o�rsh¥v�_!p�v¨rm~�_do!jn^:�(u�p�_=��fkeA< × @ � 	 >í´�bd_�j���_=vyfto�v2rseV����ftv�o�~�_�p�_d²m_&~�v�fgjne(v�jm 
p�[]_�b rsu(v�v�Ú @ jme]e(_!p³p�[]_�jn~�_&^ rs~�_¶o�jme(v�fk�]_�~�_&�ifke6< } Ü ���B>í´ @ u�p�e]jne]_¶jm ]p�[(_&v�_¨o�jme@p�~�fg{(u�p�fkjme(v�rm�(��~�_=v�v
p�[]_�|@u]_&vyp�fkjme�js �p�[(_�rmo�o�u]~�rmo!x�jm *p�[]_&v�_ _&vyp�fk^�r�p�_=v�jm~¨p�[(r�p-jm *p�[]_�fk~qo!jnez²m_�~�lm_&e(o!_4Ç�[]_�e�p�[]_i^I_&v�[
ftv2~�_��(e]_=�¥´
Ø4v�jm�]�Kjnv�_&��p�j p�[]_=vy_-rm�]�]~�jnrmo�[(_&v&£½p�[]_�hkf¹p�_�~�r�p�u]~�_2�]~�j�²zfk�]_&v�rd Å_�Ç _!°]rm^:�(hg_=v�js ���C �$� ���$�]rseVrshkxnÚ

v�ftv�´�bdfg²n_�eIrd�]fkv�o!~�_!p�_2v�_!p�aÙrd�Vjnfge@p�o!hkjmu(��jm~�rd^I_&v�[za Ç�[]fto�[:fkv�rnv�v�u]^I_&��p�jiv�rs^I�]hk_2rdv�u]~y Arno!_2fke
r�o�_�~�p�rmfge±Ç2r½xm£(��fgÞ<_�~�_�e@p�ftrsh*jm�K_�~�r�p�jn~�v�rm~�_i��_&~�fk²m_=�
p�jmln_!p�[]_�~-Ç�fgp�[¦p�[]_&jm~�_!p�fto�rmh¥lmu(rm~�rme@p�_�_=v�rs{Kjmu�p
p�[]_q��ftv�o!~�_��(rme(o!x�{K_!p�Ç¨_�_&eIp�[]_4��fkv�o!~�_!p�_�_&vyp�fk^�r�p�_=v�rseV�:p�[]_�p�~�u(_�²½rmhgu(_-jme:p�[(_-u]e(��_&~�hkxzfge(l�vy^Ijzjsp�[
v�u]~� Armo�_m´

4ÛeD< Ø @ �n�B>if¹p±ftv
v�[]j�Ç�e p�[(r�p�p�[]_7e]jn~�^�rshqp�j1r�v�^Ij@jmp�[Tv�u]~� Armo�_�v�rs^I�]hk_&�Ùrno�o!jn~��]fge]l�p�j§r
o�~�fgp�_&~�fkjmeÆfkez²mjmhk²zfge(l
p�[]_�vE7m_&hg_�p�jme�o&rseÆ{K_Ì_&vyp�fk^�r�p�_=� rmo&o!u]~�r�p�_�hkx¦ Å~�jm^+p�[]_GF�jn~�jne]jmf¶��fkrmlm~�rs^ jm 
p�[]_�v�rs^I�]hk_i�Vjnfge@p�v&´SZ2[]_�v�u]~� Armo�_ rm~�_=r�jm �rI^I_=vy[ÔrseV��fgp�vqe]jm~�^�rsh<²m_=oÀp�jn~��(_�ht��²m_&~�v�u(v¨p�[(jnv�_djm �r
v�^Ijzjsp�[�vyu]~� Armo�_�rm~�_�o�jme(v�ft��_�~�_&�ÔfkeH< 2ÔZ�� 	 >Ö´ 2±jn~�_�o!hkjnv�_�hkx�~�_�htr�p�_&�±p�jÌp�[]_:|@u]_=v�p�fgjne¦Ç¨_�rm�(��~�_=v�v
ftvI< 2±×Ù�m�J>Ö£�Ç�[]fto�[Æ�]~�j�²zft��_&viv�jm^I_�_&~�~�jm~ {Kjmu]e(�(v  Åjm~�_=v�p�fg^�rsp�_&v�js 2p�[]_�e(jm~�^IrmhSrseV��p�[]_
b rmu(v�v
o�u]~�²½rsp�u]~�_djs �r:v�rs^I�]hk_&��v�u]~y Arno!_n´


���K �����������L-�%$ 10���23+,-NMPOQ�R'TS$�$+,�� 1�UMIVW��%�-�-X2Y%$ 1Z*�*�1%$ 1+[�\�(�]����#&%�'��* ^�$+3_
0�+,2N�

4Ûe�p�[]fkvqvy_=oÀp�fkjme³£�Ç¶_i[]fgÚíhgfklm[@p-v�p�~�f97zfge(l:�Vrs~�rshkhg_&hkv2{K_!p�Ç¨_�_&e�p�[]_�b rsu(v�v-o�u]~�²�rsp�u]~�_ js *�Kjmhkxz[]_&�]~�rIrseV�
v�^Ijzjsp�[±v�u]~y Arno!_=v¶jm �¡�¢s´ 2±jn~�_ �]~�_&o�fkv�_�hkxm£�Ç¨_ ~�_=o�rshkh .

�,� áJ`]û�a
�
�



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

	 ´¨p�[]_���_��Ve]f¹p�fgjne js 2p�[(_
b rsu(v�v�o�u]~�²�rsp�u]~�_I Åjm~�v�^Ijzjsp�[�v�u]~� Armo�_&v�rme(�7�Vjnhgxz[]_=��~�r(£�rnviÇ¨_�hkh¶rmv
p�[]_�b rmu(v�v�Ú @ jme]e]_�p2p�[]_&jm~�_�^�fke
{Kjsp�[Ôo�rmv�_&v&´

`�´2[]j�Ç§p�[]_4b rmu(v�v�o!u]~�²�r�p�u]~�_�jm <riv�^Ijzjsp�[Ìv�u]~� Armo�_2o&rseI{K_-~�_=o!j�²n_�~�_&�i Å~�jm^Rp�[(_-rse]lnu]hkrm~���_! Å_=oÀp
js �lm_&jz�]_&v�fkoqp�~�fkrme]lmhk_&v&´

��� �³�=�I� �³���]�]�
�³� ' � � 11��+ ' �����*�&� +���/ �3� ' ����+ ' / � ' � $ / ���(�w�%$í�]� ' ��� � 1 & / * ) + ' 1*�����
Z2[]_�b rsuVv�v*o!u]~�²�r�p�u(~�_¶js (rse� Ars{Vv�p�~�rnoÀp 'wjm~�fg_&e@p�_&�iv�^Ijzjsp�[���fg_&^�rse]e]ftrse�vyu]~� Armo�_�� ftv*r4vy^Ijzjsp�[

 Åu(e(oÀp�fgjne ©@¬Èjme�� ��_��(e]_&� {zx�u(v�fke]l7p�[]_±^I_!p�~�fto�p�_&e(vyjn~&´ 4ípÌftvIÇ¶_&hgh�7ze]j�Ç�e�p�[(rsp�p�[]_�b rmu(v�v
o�u]~�²½rsp�u]~�_�jm ¨r���jm^�rmfge�fkv ft��_�e@p�fko&rshkhgxÔ_=|nuVrsh�p�j±Ó�_&~�j
f¹ 2rse(��jme(hgxÔfg ¶fgpifkvdhkjzo&rshkhgxÔftv�jm^I_!p�~�fto�p�j�r
�Kjm~�p�fkjmeÆjm ¨�]htrse(_m´¦�4e]_Ìo�rmeÆrnv�v�j�o!ftr�p�_�p�j�©n¬­rÔo�u]~�²½rsp�u]~�_I^I_&rmv�u]~�_	��¬Yjme
� {@x�fge@p�_�lm~�r�p�fgjne
j�²n_�~�rsezxÌ��jn^�rsfke��Èjs 
� . ��¬�������É�����©@¬
�����
Ç�[(_�~�_����¦��_�e(jsp�_=v4p�[]_Irs~�_&rÌ Åjm~�^ js �� ´ Ü u(�]�Vj@vy_:e]j�Ç�p�[(r�p�� ftvdfkv�jm^I_!p�~�fto�rmhghkx±_�^�{V_=�]��_&��fke
¡�¢s´¦�4e]_�Ç¨r½x¦p�jÔ_�²�rmhgu(rsp�_�fgp�v:b rsu(v�v�o!u(~�²�r�p�u]~�_Irsp�r±�Kjmfkenpq¤�fkv p�jÔ^�r
7m_Ip�[]_Ì�]~�j���u(o!p�js 2p�[]_
p�Ç¨j��(~�fke(o!fk�(rmh�o�u]~�²�rsp�u]~�_&vqjs �� rsp¨¤w£  Åp�[]ftvdfkvde]jmp�[]fke]l�{(u�p ��� � � ����" �(� � �.� � � % "#js ¶b rmu(v�v 'À´ Ø-e
_=|@u]fg²�rmhg_&enp4Ç¨r½x
f¹p4p�jÌu(v�_ip�[]_:b rmu(v�vq^�rs�Ôjs �p�[]_�_&^�{K_&�]��fke]l�rme(��p�j�o�rmhko�u]hkrsp�_ p�[]_�hkfg^Ifgp �"!$#%��£
Ç�[(_�~�_��Rfkvqp�[]_Iv�u]~y Arno!_:rs~�_&r�jm ¶rÌ~�_�lnfgjne¦rs~�jmu]e(��¤³£&�('�p�[]_Ivyfklme(_&�¦rm~�_=r�js �p�[]_:fg^�rsln_�jm )�Èjne
�
*I{@x�p�[(_
b rsu(v�vi^�rs�³£³p�[]_Ìhkfg^Ifgp�{V_&fge(lÔp�r87m_�e  ���&%8�+� 	-, � C�� �/. ��%/�
'�rnv p�[]_�~�_&lmfkjme0��rs~�jmu(e(�
¤
{K_&o�jm^I_&v�v�^�rshkhg_&~-rse(��v�^Irmhghk_�~Q< Ü �]ft�m�]£1F�jmhÖ´�`�£Kµ¶[(rm��p�_&~�4�4E4 >Ö´

µ¶jne(vyft��_&~�e]j�Ç¯rse�rm{(vyp�~�rmoÀp:��fg_&^�rse]e]ftrse �Kjmhkxz[]_&�]~�jne
1I´¦Ø-ezxÆ�Vjnfge@p�jm 21 Ç�[]fko�[ ftv�e]jsp�r
²n_�~�p�_�°�[(rnvqr�e(_�fklm[z{Vjn~�[(j@j��±ftvyjn^I_!p�~�fto p�j�r��]htrse]_n£Krme(�±jme]_:o�rme¦��_��(e(_�fgp�v b rsu(v�vqo�u]~�²�rsp�u]~�_ip�j
{K_43]£¥{zx¦rse(rmhgjnlmx�Ç�f¹p�[¦p�[]_�vy^Ijzjsp�[�o�rnvy_n´02±jm~�_�j�²n_�~=£(fg �¤¦ftv r�²n_�~�p�_�°±jm �1I£¥jme(_:o&rse�rnv�v�fglneÔp�j
¤�p�[]_�rse]lnu]hkrm~d�]_! Å_&o!p65&7�É#Î�Ï�Ð Ñ ¸ Ë ¸ rsp�¤³£wÇ�[]_&~�_�p�[]_IË ¸ vivyp�rme(�� Åjm~dp�[]_�rme]lmhk_&v r�p-¤7js ¶p�[]_
 Arno!_�p�v�fke(o!ft��_&enpqp�j�¤³´¶×7_�o�rmhghwp�[]ftvqrme]lmu]htrs~-�]_! Å_&o!p ��� �98 �&% � �P��% �$#��J��% ���d© ¬ �g¤�� �)� �:� � # �
�;� ��;d¤w£
< ��_=v���
�£ Ü _&o!p�fkjmeÔ�B>í´��-_�^�rs~ 7:p�[(rsp2fgp�fkv¨e]j�ÇT�Vj@v�v�fg{(hg_4p�jI��_��Ve]_dr:o!u(~�²�r�p�u]~�_4^I_&rnvyu(~�_4jme91I£]rnv¶r
^I_=rmv�u]~�_ o!jne(o!_&e@p�~�r�p�_=��jne�p�[]_i²m_&~yp�fko�_&v¨js 
1I£�{zx
v�_!p�p�fke]lIj�²m_�~�rme@x
��jm^�rsfke<��jm =1

� ¬ ������É >7�?�@�ACB:@ED)F G � 5)�k¤��IH
4í J1Rfkv-fkv�jm^I_!p�~�fto�rmhghkxÌ_&^�{K_&�]��_=�±fgeÔ¡ ¢ £]p�[]_�e±p�[]fkvqrse]lnu]hkrm~-��_! Å_=oÀpqftv�_�°�rnoÀp�hgx�p�[]_�v�fglne]_&�±rm~�_=r�jm 
p�[]_:fg^�rsln_�jne7� * {zx�p�[]_Ìb rsuVv�v4^�rs��jm ¶rsezx¦rm~�{]fgp�~�rs~�fkhgx±vy^�rmhgh�e]_&fgln[@{Kjm~�[]jzj��±js *¤³£¥Ç�[]fto�[�ftvdr
�(~�jn�V_&~yp�xÌrme(rshkjmlnjmu(vSp�jIp�[]_�vy^Ijzjsp�[�o&rmv�_m´
Øqe�fk^:�Kjm~�p�rme@pq~�_&hkrsp�fkjme(v�[]fk�Ô~�_&hkrsp�fke]lIp�[(_Ib rmu(v�v4o!u]~�²�r�p�u]~�_ p�jÌp�jm�Kjmhkjmlmfto�rmhw�]~�jm�K_�~�p�fk_&vqfkvqp�[]_

b rmu(v�v�Ú @ jme]e]_�p2p�[]_&jm~�_�^±´¨µ¶jmeVvyft��_�~4r�o!hkjnv�_&�
jm~�fg_&enp�rs{]hk_ivyu(~y Arno!_��§rse(�±r�o�hgj@vy_=�
�Kjmhkxz[]_&�]~�jneK1I£
p�[]_Ihkrspyp�_�~ Ç�f¹p�[�²n_�~�p�fto!_=v¨¤ » �LHMHMHM�C¤ Â ´ � _�pON)�í���-rme(�PN)��1Q�-vyp�rseV�Ô Åjm~ p�[]_�fk~iÄ�u]hk_�~�o�[(rm~�rnoÀp�_�~�fkvyp�fto
a1p�[Vr�p�ftv6R Ð�¡TSVU fge7p�[]_Ìu(v�u(rshw�yrs~�lmjme³´ÌZ2[]_�lmhkjm{(rmhSb rsu(v�vyÚ @ jme(e]_!p p�[(_�jm~�_�^+~�_=vy�K_&o!p�fk²m_&hgx
vyp�rsp�_=v¨ Åjm~4��rse(�W1�p�[(r�p

Î�Ï&N)�í����É �X�ZY © ¬ �\[]�  	 '

à����wà��



� %�� % 	���� $ ��� ����� ��% $	��% �$# �
� % �.�$� -

Î�Ï&N)��1Q��É >
¸k¾*»�¿PÁPÁPÁ ¿ Â

©@¬��g¤V¸��IH  C`�'

Z2[]_=vy_±~�_�^�rs~ 7�rs{]hk_�~�_&v�u]hgp�vIrmo!p�u(rmhghkx�vyp�r�p�_�p�[(rspIfg qp�[]_�p�jn�Vjnhgjnlmx ftv �(°z_=� a fÖ´ _n´�p�[]_±lm_�ezu(v
jm ¶p�[]_Ìv�u]~y Arno!_Ijm~ p�[]_��Kjmhkx@[(_&��~�jme7fkv�lmfk²m_�e³£wp�[(_Ìo!u]~�²�r�p�u(~�_���ftv�p�~�fk{]u�p�_&vifgp�v�_�hg 2jme�� jn~61�v�j¦rmv
p�j�o�jm^I�]hkx±Ç�f¹p�[¦p�[Vr�p p�jn�Vjnhgjnlmxm´��-jmp�fto!_�p�[(rspdhkj�o�rmh*²n_�~�vyfkjme(vqjs S{Kjsp�[¦p�[]_�jn~�_&^Iv4_!°�ftv�p=´  AÊ(jm~dp�[]_
ln_�j���_=vyfto4o�u]~�²½rsp�u]~�_ fgez²njmhk²m_&��fge�p�[]_ihgj�o&rsh³b rsuVv�vyÚ @ jne]e]_!p¨p�[(_�jm~�_�^±£]v�_�_ < ��_&v�� 
�£V} Ü � �J>Ö´ '
��_&^�rs~ 74p�[(r�p�fke�p�[(fkv�o!jne@p�_!°zp=£½p�[]_�b rsu(v�v�o!u]~�²�r�p�u(~�_¶js Vrq�Vjnfge@p�js Vrq�Vjnhgxz[]_=��~�jne�ftv*��fk^I_�e(v�fkjme�Ú

hk_&v�v&£nÇ�[]fkhk_-p�[Vr�p¶jm ³r�v�u]~y Arno!_-ftv¶[]jm^Ijmln_�e]_&jmu(v�p�j�p�[]_qfkez²m_&~�v�_-js ³r�vyu]~� Armo�_qrs~�_&r(´�Z2[(_-p�jn�Vjnhgjnlmfto�rmh
fkez²�rs~�fkrmenp-Î�Ï&NÆftv���fk^I_�e(v�fgjne]hk_&v�v�£�Ç�[]fto�[�fkv-o�jm[]_&~�_&e@p¨Ç�fgp�[±_&|@u(rsp�fkjme(v  	 '2rme(�  Ö`�'!´��� �³�=�I� �³���]�]�
�³� ' � � 1 � ' / 1 ' ���A���&���A� � � * ' �\�
Øqe¦fg^I�Kjm~�p�rmenpd�]~�jm�K_�~�p�x�js �ln_�j���_=vyfto p�~�ftrse]lnhg_=v-rshtvyj�Ç�[]fko�[Ôfkez²mjnhg²n_&v2p�[]_:b rmu(v�v4o!u]~�²�r�p�u]~�_�fkv

p�[]_  Åjmhkhkj�Ç�fge]l�aÙvy_&_ < µ 2 Ü �m�
>³rme(� < � r�  �m�?>í´
� _!p�� ¸ {K_4riln_�j���_&v�fto¨p�~�fkrme]lmhk_-jme
�2£=¤³£=¤ ¸ rse(��¤ ¸tº³» fgp�vS²m_�~�p�fto!_=v�£�� 7���� ¸ ��� ¸kº*» p�[]_4hg_&e]lsp�[(v�jm ¥p�[]_

ln_�j���_=vyfto2rs~�o�v�jn�]�Vj@vyfgp�_2p�j p�[]_q²m_�~�p�fto!_=v�£nrse(���wÉ	��

�¥·�� ¸ ��� ¸kº³» ¼n´ � _�p�� ¸ {V_-p�[]_qÄ�u(o!hkfk�]_&rseIp�~�ftrse(lmhk_
Ç�[(jnv�_i_&��ln_&v-[Vr½²m_ p�[(_�v�rs^I_�hk_�e]lmp�[(v4rmv�p�[]jnv�_�jm �� ¸ ´�×7_�o&rshkh�� ¸ r���%"� 	
� $ � ��% � � �
$ � �$� � � �$� � %/� 	 �
v�fke(o!_ifgpqftv-r�Ä�u(o�hgft��_&rme�p�~�fkrme]lmhk_m£]{(u�p-f¹p�v-_=��lm_=v���hk_�e]lmp�[(vqrs~�_ilm_�j���_=vyfto ��ftv�p�rse(o�_&v&´SÊ�fge(rmhghkxm£Vhg_�p�� ¸
{K_dp�[]_irme]lmhk_4jm ���¸�rsp�¤w£]rseV�95�¸�{V_dp�[]_irse]lnhg_�Í�¤(¸k¤m¤V¸kº³»qjm ��¥¸�´ Ü _&_iÊ*fklmu(~�_ 	  Åjm~�rse�fghkhku(v�p�~�rsp�fkjmew´
Z2[(_-rse]lnhg_=v��V¸wrme(�45*¸w�]f¹Þ<_�~¶{@x�rdp�_�~�^Èfkez²mjnhg²zfke]ldp�[]_4b rmu(v�v�o!u]~�²�r�p�u(~�_q©@¬7r�p³¤w´ 2±jn~�_��]~�_&o�fkv�_�hkxm£
Ç¨_ [(r½²m_
� � / & / ���â��� / � � ��� � � ��%�� 	��$���V¸ ��% $O5*¸ ���.�
�?� � �
� � $ � � ����%"� 	
� $ � ��%	�*�.�
$ � �$� � � �$� ��%/� 	 ���&¸�� �
� � � � ,

�K¸³É 5�¸ S��� � �"! 5*¸2©@¬#�t¸��t¸tº³»
S%$ �&� * �IH  
 '

µ¶jne(vyft��_&~:e(j�Ç�r�ln_�j���_=vyfto�p�~�ftrse]lnu]htr�p�fkjme§rs~�jmu]e(��¤w£�p�[(r�p�ftvIr�v�_!p�js 4ÃTlm_&j���_&v�fkoÌp�~�fkrme]lmhk_&v
[Vr½²@fke]l�¤§rmv:o!jn^:^Ijne ²m_�~�p�_�°�rse(�Æ Åjn~�^Ifke]l�r¦p�jm�Kjmhkjmlnfko&rsh¨��fkvE7 rs~�jmu]eV�Ô¤w´ @ xÆhkjzj87zfge(l�r�p:p�[]_
p�rse]ln_�e@p�v�p�j�p�[]_dlm_&jz�]_&v�fko&v� Å~�jm^�¤�p�j�p�[(_¶¤ ¸ v&£nÇ¨_q[(r½²n_ Ñ ¸ � ¸ ÉTÎ�Ï�´ Ü u]^I^Ifke]l:ÄS|nuVr�p�fkjme  
 '� Åjm~
p�[]_iÃ�ln_�j���_=vyfto4p�~�fkrme]lmhk_&v¨fk^:^I_=��fkrsp�_&hgx
x@fk_�ht�]v¨p�[]_  Åjmhkhgj�Ç�fke]l
7 + ' / � ' � � �	' � ��(*).�!� �*� � $ �$�$� �A� �$� � %/��% 	 �J� � ��%��)�(� � " ���
�:� � % � � � � � � �)��¡�¢*� ' � �S¤+).�
� #��
�;� ��; �)�,(�- � % $ 	����2�6�g¤��.)�� ��� � � % " ��� �:� � ����� ��� �)� ��� � � �$� ��%�� 	��$�,� ¸ ��� � �?�
� �J� ��$ � � ��� �
��%"� 	
� $ � ��% � � �
$ � � � �P� �$� ��%�� 	 � �/� ¸ � � � � �
%

ÎsÏ
Ð
>
¸
5*¸*É ���k¤��

0 ©n¬�S%$ �&� * �IH
Z2[]ftv-~�_&v�u]hgp-fkv-js �hgfgpyp�hg_�[(_�hk�± Å~�jn^)rI�]~�rmo!p�fto�rshwvyp�rme(���Kjmfke@pqvyfke(o!_ p�[]_ 7ze]j�Ç�hk_&��ln_ js �lm_�j���_=vyfto�v

ftv�~�_&|@u]fk~�_=�¥´*Z2[(_-|nu(_&vyp�fkjmeIrm�]��~�_&v�v�_&��fge:p�[(fkvS�(rs�K_�~�ftv�rmo!p�u(rmhghkxip�j�v�p�u(��x�p�[]_q|@u(rmenp�f¹p�x�_&vyp�fk^Irsp�_=�
{zx�p�[]_�rse(lmu]htrs~���_� Å_&oÀp-Ç�[(_�e±jme]_ ~�_��]htrmo�_&v¶p�[(_ilm_�j���_=vyfto�v¨{zxÌp�[]_�Ä�u(o�hgft��_=rse±hgfke]_�Úív�_�ln^:_&e@p�v�¤m¤ ¸ ´

�,� áJ`]û�a
�
�



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

�

���

� �����

�

� �
� ���	�

� 
 � 


� �

� � �	�

� �

Ê�fklmu]~�_ 	 .�Ê�hkrspyp�_�e]fke]l�r:lm_�j���_=vyfto4p�~�fkrme]lmhk_dx@fk_�ht�]v-rme
_=v�p�fg^�rsp�_  Åjm~2p�[]_�b rsuVv�v2o!u(~�²�r�p�u]~�_


��
� � %�+,- ��!��&�������$ "+,-�- + � !�� �1��!E- O��\OQ+  
� _!p���{K_±r7v�u]~� Armo�_�js  ¡ ¢ £¨rse(��hg_�p�¤�{K_Ôr��Kjmfke@pIjm  �¨´�Øqhkv�jÆvyu]�(�Vj@vy_
p�[(rsp�Ç¶_±rs~�_
lnfg²n_�e�r
v�_!p�·�¤ ¸ ¤m¤ ¸kº³» ¼ ¸t¾³»À¿PÁPÁPÁ ¿ Â jm 2Ã Ä�uVo!hkfk��_=rseÆp�~�ftrse]lnhg_=v  Åjm~�^Ifge(l¦r±�]fg_=o!_&Ç�fkv�_Ìhkfge]_=rs~�rm�]�]~�j½°�fg^�r�p�fgjne�jm 
�Trs~�jmu(e(�
¤³´�×�_Ìv�[(rmhgh�~�_! Å_&~ p�j±p�[(_&v�_Ip�~�fkrme]lmhk_&v rmvdp�[]_�^I_&v�[w£*rme(��p�j�p�[(_�¤ ¸ virmvdp�[(_Ìjme]_�ÚÖ~�fke]l
e(_�fklm[z{Vjn~�v4js �¤w´�Ê(jm~d_&rmo�[�p�~�fkrme]lmhk_m£<hk_!piË ¸ {K_�p�[]_�rse(lmhk_IÍ�¤ ¸ ¤m¤ ¸kº*» £wrseV��hk_!pdp�[]_�rme]lmu]htrs~d��_! Å_=oÀp
rsp�¤�{K_�Î�ÏÌÐ Ñ ¸ Ë ¸ ´�Ø-htvyjV£@ Åjm~-r�jme]_�ÚÖ~�fge(l�e]_&fgln[@{Kjm~�¤ ¸ £�hk_!p�� ¸ vyp�rme(�� Åjn~2p�[]_iÄ�u(o�hgft��_=rse±��fkvyp�rme(o!_
{K_!p�Ç¨_�_&e:¤Ôrme(�:¤ ¸ ´
Z2[]_�|@u]_=v�p�fgjne
Ç¨_irm�]�]~�_=v�v2fke�p�[]ftv��(rs�K_�~�ftv�.
�-j�Ç �(~�_=o!ftvy_&hgx�o�rme�jne]_q_=v�p�fg^�r�p�_qp�[]_ o!u]~�²�r�p�u(~�_=v¶rsp2r��Vjnfge@p�¤�jm *r�v�^Ijzjsp�[
vyu]~� Armo�_qu(v�fke]l
p�[(_�rse]lnu]hkrm~���_! Å_=oÀp-js *p�[]_ p�~�ftrse(lmhk_&v�v�u]~�~�jmu(e(��fke]ld¤��

@ _! Åjn~�_ �]~�_&v�_�e@p�fge]l�p�[(_�o!jme@p�~�fk{]u�p�fgjne(v�£]v�_�²n_�~�rsh¥o!jn^I^:_&e@p�v�rs~�_ fge�jm~���_&~&´
� � � ' � ��� / � ��*��â� ) � 4Ûe¦jm~���_&~� Åjm~4p�[]_��]~�_�²zfgjnu(v-|@u]_=v�p�fgjneÔp�jÌ^�r87m_�v�_�e(v�_m£KÇ¨_�v�[(rshkh³�(r½x±rÌv��V_=o!ftrsh
rspyp�_�e@p�fkjme�p�j4p�[]_���fk^I_�e(v�fgjne(rshkfgp�xijs ]p�[]_�|nuVrse@p�fgp�fk_&v�fke@²njmhk²m_=�¥´*Ø4v�rmhg~�_&rn��x �Vjnfge@p�_&��jmu�p=£�p�[]_-b rmu(v�v
o�u]~�²½rsp�u]~�_�js -rÔv�^Ij@jmp�[�v�u]~� Armo!_�ftv�[(jm^Ijmln_�e]_&jmu(vdp�jÔp�[]_�fgez²m_&~�v�_�js �r¦v�u]~� Armo!_Ìrm~�_=r±Ç�[]fkhg_�p�[(r�p
jm -r±�Vjnhgxz[]_=��~�jneÆfkv���fg^I_&e(vyfkjme(hg_=v�v&´
Z*j¦_&vyp�fk^�r�p�_�p�[]_
o!u]~�²�r�p�u(~�_=v js -r¦v�^:jzjmp�[ vyu(~y Arno!_I Å~�jm^+r
�Kjmhkxz[]_&�]~�jnew£zÇ¶_dÇ�fghkh¥p�[]_�~�_! Åjn~�_4[(r½²m_4p�jIe]jn~�^�rshkfkÓ�_q{zxÌhk_�e(lsp�[Vv  â Åjm~¨p�[]_i�]~�fge(o�fg�Vrsh¥o!u]~�²�r�p�u]~�_=v�'Sjm~
v�u]~� Armo�_drm~�_=rmv� Cb rmu(v�v�o�u]~�²½rsp�u]~�_
'!´
" � / / ��+��(�w�%$í�]� ' �¦� � 1 �(� ) � &*� / ���Å� ' �&��� �Æ��� ' �\� Ä�vyp�fk^�r�p�fge]l±p�[]_Ìo!u(~�²�r�p�u]~�_&vdjs �r±vy^Ijzjsp�[
v�u]~� Armo�_¨�
 Å~�jm^�rqv�fge(lmhk_S^I_&v�[�ftv³jn{z²@fkjmuVvyhkxdrme�[]jn�V_&hg_=v�v³p�rm~�ln_!p&´*Z2[]_S Åjnhk�(v³jm K��^�r½xdfke(��_&_&��jzo&o!u]~
rspdr�~�_&v�jmhku�p�fgjneÔ^�u(o�[¦hkj�Ç¨_�~�p�[(rseÔp�[(r�p js �p�[]_�p�~�ftrse(lmu]htr�p�fgjnew£Vv�jÌp�[(r�p4p�[]_�^:_=vy[�^Ir½x� Armhgh�vy[(jm~�p
 Å~�jm^+�]~�j�²@ft��fke]lÔrmo&o!u]~�r�p�_:fke� Åjn~�^�r�p�fgjneÆjme7p�[]_��Vjnfge@pyÚíÇ�ftvy_Ìo�u]~�²�rsp�u]~�_&v&´
Z2[]_��(~�jn{]hg_&^ {K_&o�jm^I_&v
^Ijn~�_2p�~�rnoÀp�rm{]hk_�f¹ ¥jme(_qrmv�vyu(^:_=v¶��{K_�hkjme]l@v�p�j�r ~�_&vyp�~�ftoÀp�_=�Io!htrmv�v�js wv�u]~y Arno!_=v�a1_n´ lV´*Ç�fgp�[ � fk�Ko�[]fgp�Ó
hkf97m_io!jne(��fgp�fkjme(v2jne�p�[]_ ²½rm~�ftr�p�fgjne
jm ³p�[]_ie]jm~�^�rsh¹a jm~�rmv�vyu(^:_=v¨p�[(rsp-r:v�_&|@u]_&e(o!_ jm *^I_&v�[]_&v2Ç�fgp�[
_=��lm_=v��@hk_�e]lmp�[(v¨lmjnfge(lip�j:Ó�_&~�j�fkv2r½²�rsfkhkrm{]hk_m´�×�_ vy[VrshkhKfkeÌp�[]_d�(rs�K_�~¨ Åjmhkhkj�Ç1p�[]ftv¨hkrspyp�_&~¶�K_�~�v��V_=oÀp�fk²m_
rme(����_�~�fg²n_irmv�x@^I��p�jsp�fkod~�_&v�u]h¹p�v�´

à����wà��



� %�� % 	���� $ ��� ����� ��% $	��% �$# �
� % �.�$� �

" / � � 1 � ' �&� / $���+ ' � �3� � *Å�]� 1 ' $ ' �m� $ / ����+ ' ��� �³�=� � �³���]���
�³� ' / $Ì�(� / / ��+ �
�³�%$Ö�(� ' � �
Ü fge(o�_�p�[(_4rse(lmu]htrs~���_� Å_&o!p¶j�²m_&~�lm_&jz�]_&v�fko¨p�~�ftrse]lnhg_=v��]~�j�²zfk��_=v�rse�_=v�p�fg^�rsp�_-jm w©@¬2£@f¹p¶fkv�p�_�^I��p�fge(l�p�j
{K_�hkfk_�²m_�p�[(rsp4Ç�[]_&eÔp�[]_�_&��ln_&vqhg_&e]lsp�[(v:ÒkÒ=¤m¤V¸2ÒkÒ(lmj�p�jÌÓ�_&~�jV£Vjne]_�o�rme¦v�rs Å_�hkx
~�_��(hkrno!_ip�[]_�ln_�j���_&v�fto
rm~�o&v¶ Å~�jn^È¤�p�j:p�[(_-¤ ¸ v2jme¦��{zx�p�[]_�Ä�u(o�hgft��_=rseÔvy_&lm^I_�e@p�v�¤n¤ ¸ v�´�×7_�vy[Vrshkhwvy_&_dfgpqftv2e]jspqv�j(´

�

���
�������

���

Ê�fklmu]~�_d`:.Sµ¨rse�p�[]_io!u]~�²�r�p�u(~�_=vSjm *r�v�^Ij@jmp�[�vyu]~� Armo�_q{K_4_=v�p�fg^�rsp�_&�Ì Å~�jn^#p�[]_ rse(lmu]htrs~2��_! Å_=oÀp2js *r
p�~�ftrse(lmu]htr�p�fgjne �


��
	 � �&�R�� !
�(%$�1!)�&�(-
Z2[(fkv
�(rs�K_�~
_&vyp�rm{]hgftv�[]_&v&£-Ç�[]_&e p�[]_7��ftv�p�rse(o�_&v�ÒkÒ�¤n¤ ¸ ÒkÒSlmj�p�j�Ó�_&~�jV£2p�[(rsp
p�[]_�rme]lmu(hkrm~���_! Å_=oÀp
ftv:rmv�x@^I��p�jsp�fko&rshkhgxÆ_&|@u]fk²�rshk_�e@p�p�j�r�[]jm^Ijmln_�e]_&jmu(v��Vjnhgxze]jn^Ifkrmh¶jm q��_�ln~�_&_Ìp�Ç¨j�fke�p�[(_��]~�fgeVo!fk�(rsh
o�u]~�²½rsp�u]~�_&v&´�Z³j�vyp�rsp�_qp�[]_d~�_=vyu(h¹p�v�^Ijm~�_q�]~�_&o�fkv�_�hkxm£@jme(_-e]_�_=��p�j���ftv�p�fge(lmu]ftvy[�{V_�p�Ç¶_&_�eÌ~�_�lnu]hkrm~SrseV�
fk~�~�_&lmu]htrs~*^:_=vy[(_&v&´ @ xi~�_&lmu]htrs~�^I_&v�[w£�Ç¨_¶~�_! Å_&~*p�jdr4^I_&v�[�v�u(o�[�p�[(r�p�p�[]_�¤(¸Av�hkfg_2fke�e]jn~�^�rmhzv�_&o!p�fkjme(v
p�Ç¨j�o�jme(v�_&o�u�p�fk²m_4js ³Ç�[(fko�[� Åjm~�^�rse
rme]lmhk_qjm �Î�Ï #�Ã�£zÇ�f¹p�[Ìp�[(_ rn�]��fgp�fkjme(rmhKo�jme(vyp�~�rsfke@pSp�[(r�p�ÒgÒ!¤m¤(¸¶ÒgÒ
ftv�rIo!jne(v�p�rse@p&´�Ø­^I_&v�[±Ç�[]fto�[
ftv�e]jmp2~�_�lnu]htrs~2fkvqo�rshkhk_&�
fg~�~�_&lmu]htrs~=´
	 ' � � *Å����� ' ��+ ' �\� ×�_¶�]~�j�²@ft��_�p�[]_¶o�hgj@vy_=�d Åjm~�^Y_�°��]~�_=v�v�fkjmeijs zp�[]_¨rs Åjm~�_!Úí^I_�e@p�fkjme]_=�d�Vjnhgxze]jn^:ftrsh
rnv¶r� Åu]e(o!p�fkjme�jm wp�[(_4�]~�fke(o!fk�(rsh¥o�u]~�²�rsp�u]~�_&v¶rse(��Î�Ï #½Ã�´*4Ûe��Vrs~�p�fto!u]htrs~=£nÇ¨_4v�[]j�Ç1p�[(r�p2ÃÔÉ���ftv¶p�[]_
jne]hkx�²½rmhgu(_djm ³Ã�v�u(o�[
p�[(rspqÎ�ÏÌÐ Ñ ¸ Ëz¸���_��K_�eV�]v�u]�Kjme
p�[]_ �]~�fke(o!fk�(rsh¥��fk~�_&oÀp�fgjne(v&£zrme(��p�[(rsp2Ã¦É �
ftv p�[]_�jne]hgx�²�rshku]_�v�u(o�[7p�[(rsp:Î�Ï7Ð1Ñ ¸ Ëz¸-�]~�j�²zfk��_=virseÆ_!°]rnoÀp�_=v�p�fg^�r�p�_� Åjm~:©n¬2´ÔØ�o�jm~�jmhkhkrm~�xÔjm 
p�[]_&v�_d~�_=vyu]hgp�v¶ftvSp�[(r�p2p�[]_4�(~�fke(o!fk�(rmh<o�u]~�²½rsp�u]~�_&v�a Ç�[]_�e(o�_ © ¬ rme(�
© ® a o&rse
{V_ o!jn^:�(u�p�_=�� Å~�jm^
p�[]_�rse(lmu]htrs~���_� Å_&oÀp�v�js �rsezx�p�Ç¨j:p�~�fkrme]lmu]htr�p�fgjne(v¨Ç�[]jnv�_d²½rmhg_&e(o!_=v�rs~�_ e]jsp� Åjnu]~&´
� �=� ' � � *Å�]� � ' ��+ ' �\� ×7_�v�[]j�Ç�p�[Vr�pqp�[]_�rme]lmu(hkrm~q��_! Å_=oÀpdÇ¶_&fgln[np�_&�±{zx
p�[]_:vyjmÚío&rshkhg_=�
^Ij���u]hk_�jm 
p�[]_i^I_&v�[
_=v�p�fg^�rsp�_&v4© ¬ Ç�f¹p�[]fke±rme±_�~�~�jn~¶{Kjmu]eV���]_��K_�e(��fke]l�u]�Kjme¦© ª rseV��© « ´
Ê(~�jn^ r��(~�rnoÀp�fto�rmh�v�p�rse(���Kjmfke@p&£¶p�[]_=vy_±~�_&v�u]hgp�vIrs~�_
jm 4�]~�fk^:_±fk^I�Vjn~yp�rse(o�_�v�fgeVo!_�p�[]_¦rme]lmu(hkrm~

�]_! Å_&o!p�ftv�Ç�fk�]_�hkx§u(v�_&�§p�j�_&vyp�fk^�r�p�_±p�[]_�b rmu(v�v�o!u]~�²�r�p�u(~�_Ôjm 4p�~�ftrse]lnu]htr�p�_=�1vyu]~� Armo�_&v�aÙvy_&_± Åjm~
_�°]rs^I�]hk_ < µ¨rsh �m�z£VÝ 2 Ü1@ £Vµ¶×Ù�m�]£]Ý ��� � � 	 >í´

�,� áJ`]û�a
�
�



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

Ê�fke(rshkhgxn£¶fgp�v�[]jmu]ht� {V_Ô_&^I�][(rmv�fkÓ�_&��p�[Vr�p�rshkjme(l�p�[]_¦��_�~�fk²½rsp�fkjme js 4p�[]_=vy_Ô~�_&v�u]hgp�v&£SÇ¨_Ô�]~�j�²n_
v�_�²n_�~�rsh¥rs�(�]~�j½°�fk^�r�p�fkjme�hk_�^I^�rmv¨ Åjm~4o!u]~�²m_=v�rse(�±v�u]~y Arno!_=v�´SZ2[(_&v�_i~�_=vyu]hgp�v-^Ir½x �(e(�Ôrs�(�]hgfto�rsp�fkjme(v
fkeÔvyu(~y Arno!_d^:_=vy[(fge]lV£(v�u]~y Arno!_ vyu({K��fk²zfkv�fkjmew£� Å_=r�p�u]~�_ _�°@p�~�rnoÀp�fgjnew£g´&´�´&´


���� � �\OQ+  � Z&+  �Z$!)+��
Z2[(_Ì�(rs�K_�~:ftv�jm~�lnrme]fkÓ�_&�Ærnvi Åjmhkhkj�Ç-v�´ Ü _=oÀp�fgjne�`±�]~�j�²@ft��_=vip�[(_�e]jmp�r�p�fgjne(viu(v�_&� p�[]~�jmu]ln[]jmu]p�p�[]_
�Vrs�K_�~=´W4Ûe1v�_&o!p�fkjme 
ÆÇ¨_��(~�_=vy_&enpÌrm�]�]~�j½°zfk^�r�p�fgjne�~�_&v�u]h¹p�vI Åjm~Ip�[]_¦o!u(~�²�r�p�u]~�_Ôjs 4�(hkrme]_¦o!u]~�²m_=v�´
Z2[(_&v�_�~�_&v�u]hgp�vIrs~�_�u(vy_=��fke vy_=oÀp�fgjne��7p�j ��_&~�fk²m_±r� Åjm~�^�u]htr�jne Ä�u(o!hkfk�]_&rse p�~�ftrse]lnhg_=v��(~�j�²zft��fge(l
r±�(fg_=o!_�Ç�ftv�_�hgfke]_&rm~�rs�]�(~�j½°�fk^Irsp�fkjme7js �rÔvy^Ijzjsp�[ vyu]~� Armo�_m´��qv�fge]lÔ~�_&vyp�~�ftoÀp�_=�7[@xz�Kjsp�[]_&v�fkv jneÆp�[]_
ln_�jn^:_�p�~�xÌjs �p�[]_&v�_ p�~�fkrme]lmhk_&v&£]Ç¨_�vy[(j�ÇYfke¦vy_=oÀp�fgjneÔ��p�[(r�pqp�[]_�rme]lmu(hkrm~-��_! Å_=oÀp4��jz_=v-e]jmp-�]~�j�²zft��_m£
fke�lm_�e(_�~�rshÖ£@rme�_&vyp�fk^�r�p�_4 Åjn~-© ¬ ´\4Ûe±vy_=oÀp�fgjne
�]£zp�[]_ [zx@�Kjsp�[]_&v�ftv¶jm *v�_&oÀp�fgjne��:rs~�_4rmhghk_�²zftr�p�_&��rme(��r
ln_�e]_&~�rmh<~�_=vyu]hgp-rs{Kjmu�p�p�[]_�rmo&o!u]~�rmo�xIjs �p�[]_�rme]lmu]htrs~���_� Å_&o!p-fkv2�]~�j�²m_=�¥´

� � �i�*	 ��������"

µ¶jne(v�fk��_&~Sr �Kjmfkenp�¤�js wriv�^Ij@jmp�[Ìv�u]~� Armo!_2p�jmln_!p�[(_�~�Ç�fgp�[ÌÃÔÄ�uVo!hkfk��_=rseIp�~�ftrse]lnhg_=v2·�¤ ¸ ¤n¤ ¸tº³» ¼ ¸k¾³»À¿PÁPÁPÁ ¿ Â
a Ç�fgp�[I¤ Âmº³» É�¤ » a/ Åjm~�^:fke]lIr��(fg_=o!_�Ç�ftv�_4hkfge(_&rs~�rm�]�]~�j½°zfk^�r�p�fgjneÌjs ���rs~�jmu(e(��¤w´�Z2[]_d Åjnhghkj�Ç�fge(l
e(jsp�rsp�fkjme(v�rm~�_du(v�_&�
p�[(~�jnu]lm[]jnu�p¨p�[]_i�(rm�V_&~¨a v�_�_�Ê�fklmu]~�_ 
:.

� / � �Æ��*¨� ' �s��� / � �
	�� ¸�
���¸ � µ¶jmeVvyft��_�~4p�[(_��]htrse(_ � ¸¨o�jme@p�rmfge(fge]lÌp�[]_Ie]jn~�^�rsh���£]¤7rseV�Ì¤(¸�´i×�_
rmv�vyu(^:_ � ¸-ftv���_��(e]_&�Æ{zx�f¹p�v�rse(lmhk_���¸-Ç�f¹p�[ ~�_=vy�K_&o!p�p�j¦v�jm^I_Ìo!jzjn~���fke(rsp�_�vyx�vyp�_&^+fkeÆp�[]_
p�rme]lm_&enp��]htrse(_da  Åjn~�_!°]rs^I�]hk_dp�[]_ijne]_irmv�vyj�o!ftr�p�_&��Ç�f¹p�[
p�[]_i�]~�fgeVo!fk�(rshw��fk~�_&oÀp�fgjne(v&´

� �Å�&�&� � � ' � / / � ' + �%� �3� � ' � � +<� / ��	 �m¸ � Z2[]_
Ä�u(o!hkfk�]_&rse§��fkvyp�rme(o!_Ì Å~�jn^ ¤Æp�j�fgp�v��Cp�[�e]_&fgln[@{Kjm~
¤(¸�ftv-��_&e]jsp�_&� �m¸y´

� � � * ' � ' � -0' ' ��� / � �Æ��*2� ' �m��� / � �
	 �V¸ � Z2[]_�rme]lmhk_Æ{V_�p�Ç¶_&_�eYp�Ç¶j o!jne(v�_&o!u]p�fk²m_7e]jm~�^�rsh�v�_&oÀÚ
p�fkjme(v � ¸�rme(� � ¸tº³»dftv-��_�e(jsp�_=� �V¸�£(p�[(rsp-fkv��V¸*É���¸kº³»�Ð���¸�´S}�u�pd��f¹Þ<_�~�_�e@p�hgxn£ �V¸�^I_=rmv�u]~�_=v�£
fge¦p�[]_�p�rme]lm_&enp4�]hkrme]_m£Vp�[(_:rme]lmhk_�{K_!p�Ç¨_�_�e¦p�[]_�p�rse(lm_�e@p�v�p�j�p�[]_��]htrse]_:o!u]~�²m_=v4��� � ¸¨rseV�
��� � ¸kº*»�´

� / * ) + ' 1*�½��*�� � � * ' 	 Ë@¸Ìµ¶jne(vyft��_&~<p�[]_SÄ�u(o!hkfk�]_&rsedp�~�ftrse]lnhg_w¤n¤(¸g¤��]S � ´�Z2[]_Srse(lmhk_�rsp(¤ifÖ´ _n´�Í�¤(¸k¤m¤V¸kº³»fkv ��_&e]jsp�_&��Ë@¸y´  �qjsp�fko�_�p�[(r�pdp�[(_Irme]lmhk_�Ëz¸¨fkvi�]f¹Þ<_�~�_�e@pd Å~�jn^ p�[]_Irse]lnhg_45�¸¶jm S�]~�jm�Kjnv�f¹p�fgjne
	 ´ '

� �â� ' �s��� / � ��*�� �w���]���(�w� ' ��	�� ¸ � ×7_¦hk_!p � ¸�vyp�rseV�  Åjm~�p�[]_�o!u(~�²�r�p�u]~�_�jm  p�[]_¦�(hkrme]_¦o!u]~�²m_����
� ¸�´ �-jmp�fto!_�p�[(rspif¹  � ¸2o!jnenp�rsfke(vdr��]~�fke(o!fk�(rsh���fk~�_&oÀp�fgjnew£ � ¸2~�_&�]u(o!_=v-p�j�p�[]_�o!jm~�~�_&v��Vjne(��fke]l
�]~�fge(o�fg�Vrshwo!u(~�²�r�p�u]~�_i©]«)jn~-©mª:´

à����wà��



� %�� % 	���� $ ��� ����� ��% $	��% �$# �
� % �.�$� 	�	

�

���

� �
� �����

�

	 �

�� � �

� � �
�

Ê*fklmu(~�_ 
:. �qjsp�rsp�fkjme(v

�

���

� �
� �

Ê�fklmu]~�_ �1.¥¤ ¸ fkeÔvy�][(_�~�fko&rshwo!jzjn~���fke(rsp�_&v

� � �!	��
�
�¨�
�³3���"

4Ûe±p�[]ftv-vy_=oÀp�fgjnew£(Ç¨_i�]~�j�²@ft��_irseÔ_=v�p�fg^�rsp�_  Åjm~-p�[]_�o�u]~�²½rsp�u]~�_ijs �rI�]htrse]_�o!u]~�²m_d Å~�jm^)p�[]_�rme]lmu(hkrm~
�]_! Å_&o!p-js �rse±fgeVv�o�~�fk{V_=���Kjmhkxzlmjnew´

����
 � ')+,� ��� �&��O('����$+ 2Y%$ �ZR+,-
� _!p��R{K_�r�����v�^Ijzjsp�[±~�_�lnu]hkrm~�o!u]~�²m_n´ � _�pS¤�� {K_�rI�Vjnfge@p-jm ��:´R4ípqfkv-Ç¶_&hgh 7ze]j�Ç�e
p�[Vr�p��Ro�rme
hkj�o�rmhghkxÌ{K_�~�_&�]~�_&v�_�e@p�_=��{zxÌp�[]_ilm~�rs�([P� � �"! � �&�I�¶js �r�v�^:jzjmp�[� Åu]e(o!p�fkjme#!�£(v�u(o�[�p�[(rspS¤�� É � 3 �I3 ��£
 � �����$! ��3 �ÌÉ 3 'À£�rseV� vyu(o�[ p�[(r�pÌp�[]_Ôp�rse]ln_�e@p�p�j%�
r�p:¤��ÔftvÌrshkfklme]_=�§Ç�fgp�[1p�[]_&�(Úírs°zftv&£� � �����
!]!���3 ��ÉT3 ��´ � _�p ©�{K_�p�[(_�o!u(~�²�r�p�u]~�_�js '�#rspqp�[(_�jm~�fklmfke  � �����i©±É(!]' '���3 � '!£<rme(�Ôhk_!p*)�É(!]' ' ' ��3 ��´
�q_&rm~2p�[]_ijn~�fklmfke�Ç¨_ [(r½²m_

! � �&��É ©
� *
Î S )
�K¢

� S $ � � ¢ �IH  Å� '
� _!p4uVvqe]j�Ç­u(v�_��Kjmhtrs~4o!jzjm~���fke(r�p�_&v�.'��É �,+.- �0/�rme(�21�É ��� �"!,/]´(4Ûe¦jm~���_�~-p�j
rm�]�]~�j½°�fg^�r�p�_

p�[]_qo�u]~�²�rsp�u]~�_-js 3��r�p�¤��s£@Ç¨_qvy[Vrshkh(e]_&_&��rse�_�°��]~�_=v�v�fkjmeIjs 4/�rnv�r  Åu]e(o!p�fkjmeÌjm  �K´S�4{�p�rsfke]fke]l�vyuVo�[
rme�_�°z�(~�_=v�v�fgjne�fkez²mjmhk²m_=v�p�[]_ifk^:�(hgfto!fgp2 Åu]e(oÀp�fgjne�p�[]_&jm~�_�^±£�rse(��p�[]_i~�_&rn��_�~¨ftv2~�_� Å_�~�~�_=��p�j�v�_&o!p�fkjme'�
 Åjn~2p�[]_i�(~�jzjs �js *p�[]_  Åjnhghkj�Ç�fge(l
5 ' � �Æ��� �	' ���6! �7� � ).���8� � � " ���J��� �.� ��% 	 � ��� % %N� � � � %#9 � ���I©�É:!]' ' � 3 � � % $;)�É:!]' ' ' ��3 � � ��� �
�QC � ��%"�<¤�É �
�,+<- �0/Z� ��� �"!,/ � � %A��� � � �.��CZ�(�)�=! %,�.� �Q�:� � � �$� � ��% -���%,� � � �<>

/�É © �Î S ) � *
� S $ �
� * � � �?�A@ 3Z�  C��'

/�É © �Î Ð ) � *
� S $ �
� * � � �?�AB 3ZH  A� '

�,� áJ`]û�a
�
�



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

���

� �����
�������

	 �

������
 �����


 ����� 
 �����

Ê�fglnu]~�_��:. Ü ^Ij@jmp�[±o!u]~�²m_irme(��fke(v�o!~�fg{K_&���Kjmhkxzlmjme

����K � O(O� 1���$!����*�1!��$# ����+ 2Y%$ �Z\�*��%� 1+ ��0G�[O ')���$+ 2Y%� �Z&+
Z2[(_��(~�_&²@fkjmuVv�hk_�^I^�rÆo�rse§{V_ÔuVvy_=� p�jÆ_=v�p�fg^�r�p�_�p�[]_Ôo!u(~�²�r�p�u]~�_
jm dr7o!u]~�²m_
 Å~�jn^ p�[]_¦rme]lmu(hkrm~
�]_! Å_&o!p(5*¸�jm �rme
fke(v�o!~�fg{K_&���Kjmhkxzlmjme³´ Ü _&_�Ê�fglnu]~�_��� Åjm~2p�[]_ie]jmp�r�p�fgjne(v&´
7 + ' / � ' � � 
 ' � �n¤ ¸��w» -n¤ ¸ ��% $�¤ ¸kº³» ).�$��� ��� ��C � ��%"� � ������% $�� � �J� � $ � % � � ��% ����� - 9 � ��� � ¸��¥»�� � ¸kº³»��
��� �!$�� �;� ��%N� ��� ��� "�¤ ¸ � �q¤ ¸��¥»�� ¤ ¸kº*»�� � � 	 �
� 	 � � � ¸ É � � ¸��w» S � ¸kº³» ��#mÎ3� � � ����%/��% 	 � � $ ��� � � �
5 ¸ �J�
¤ ¸ � % $I��� � ��% �$# �
� % ���4© �
�J� � � � , >
� � ��� ¸��¥» É � ¸kº*» É � >

Ï±Ð 5 ¸
� ÉÙ© S $ � �����  - '

� � ��� ¸��¥»��É � ¸kº*» >
Ï±Ð 5�¸
� ¸ ÉY© S $ � � �IH  � '

� ������� � Ü fge(o�_ p�[]_i�(~�jzjs Av2jm ³p�[]_ p�Ç¶j�vyp�rsp�_�^I_&enp�v�rs~�_ivyfk^Ifghtrs~=£zÇ¶_  Åj�o!uVv���u(v�p-jne�p�[]_��(~�vyp2jne]_m´
Ä�|@u(rsp�fkjme(v! C� '-rseV�  A� '-rs�]�]hkfk_&��p�j�¤ ¸tº³» rme(��¤ ¸��¥» x@fk_�ht�2/ ¸��w» S%/ ¸tº³» É © � S $ �
� * ��´ @ u]pqÇ¶_

rmhkv�j:[(r½²m_ /�¸��w»JS /½¸tº³»�ÉÙÏ±Ð 5�¸y£�Ç�[(_�e(o�_ p�[]_i~�_&v�u]hgp&´ �
4Ûe@p�_&~�_=v�p�fge(lmhkxm£<p�[(_Iv��K_�_&��js 2o!jne@²n_�~�lm_&e(o!_�ftvd Armvyp�_&~ Ç�[]_�e�p�[]_:p�Ç¨j
e(_�fklm[z{Vjn~�vdrs~�_:hgj�o�rsp�_=��r�p

p�[]_�v�rs^I_i��fkvyp�rme(o!_d Å~�jm^È¤V¸y´
	 ' �Æ���"!
� Z2[]_i�(~�_&²@fkjmuVv¨Z2[(_�jm~�_�^)o�rse�{K_i_!°zp�_&e(��_&�
p�jIv��(rno!_io!u]~�²m_=v�´

# $ ���-. ./	 ��� �
����. 	���"*�������!���
"�	��
�&%T�
�¨�&�!����	��0�*���!	���������"

Z2[(fkv�v�_&oÀp�fgjne�ftv���_�²njsp�_&�ip�jdr4lm_&e]_�~�rsh@~�_&v�u]h¹p�fke@²njmhk²zfge]ldÄ�u(o�hgft��_&rme�p�~�ftrse(lmhk_&v�rse(��vy^Ijzjsp�[�v�u]~� Armo!_=v�´
Z2[(fkv2~�_&v�u]hgp-fkv¨p�[]_�o!jn~�e]_&~�vyp�jne]_djs ³p�[]_ie]_�°@p�p�Ç¨j�vy_=oÀp�fgjne(v�´

à����wà��



� %�� % 	���� $ ��� ����� ��% $	��% �$# �
� % �.�$� 	 


�4vyfke]l�p�[]_Ie]jmp�rsp�fkjme(vdjs 2vy_=oÀp�fgjne7`�£³Ç¶_Irsfk^ r�p��(eV��fge(l±r���_&�V_&e(��_�eVo!_I~�_&hkrsp�fkjme(v�[]fk��{K_!p�Ç¨_�_&e
�K¸�£]Ëz¸�£	�m¸�rme(� �n¸kº³»s´ 2±jn~�_d�]~�_&o�fkv�_�hkxm£�Ç¨_�vy[Vrshkhwo!jmeVvyft��_�~2p�[(r�p�p�[]_ie]jn~�^�rshwv�_&o!p�fkjme(v � ¸Cv�rm~�_ �]°�_=�
a Ç�[]fto�[���_!p�_�~�^Ifge]_=v p�[(_ ��¸Av&£��V¸Av�rse(� � ¸ÖvÛa rse(� vyp�u(�]x�p�[]_���_&�V_&e(��_�eVo!_Ì{K_!p�Ç¨_�_&e Ë@¸�£ �n¸qrseV�
� ¸kº³» ´

5 ' � �Æ��� 
�� � �:� ��� � � ).��#���% �
� �
� � � %���- 	���� �
É�������� �m¸I� �n¸kº³» � �	� ��
�%,�P�:� �R� � 	�	 ��9 ��%�� � % " � % $
C ���
$&%"� �N� % %3��� � ��%3�

� � �n¸I� �m¸tº³» ��É � *¸ � *¸ S � *¸tº³» � *¸kº*»

 �S¤ � �m¸I� �n¸kº³» ��É � ¸ � ¸tº³» �m¸
�m¸kº*»

�
H

� � ��� ¸ -wË ¸ - � ¸ � % $ � ¸kº³»�� %3� %"� � � � � � �
�J� � � � ,
�V¸*É Ë@¸�S ¤ � �m¸I� �m¸tº³» ���� !¨Ë ¸ Ð � �
�m¸I� �m¸tº³» ��+.-���Ë@¸ S%$ � � * �  A� '

� % $
�V¸�É Ëz¸ S ¤&� � ¸ � � ¸kº*» ���� !�� ¸ Ð � � �m¸I� �m¸tº³» ��+.-��
�V¸�S $ �
� * �IH  	 � '

� ������� �7Z2[]_��]~�jzjs Av�js 2p�[]_�p�Ç¶j�o!htrsfk^Iv� Åjmhkhgj�Ç�fke]l±p�[]_
v�rs^I_Ìlnu]fk�]_�hkfge]_n£�Ç¶_���u(v�p:�]~�j�²m_Ip�[(_
v�_&oÀÚ
jne(�§jme]_n´ÙØqv�vyu]^I_±�Kjmfkenp�¤ ftvÌr�pIp�[]_Ôjm~�fglnfge³´ � _!pÌu(vIÇ�~�fgp�_�p�[]_¦o�jzjm~���fgeVr�p�_=v:js �¤(¸ fke1v��][]_&~yÚ
fto�rmhi Åjm~�^ Ç�fgp�[­p�[]_�o!jnez²m_�e@p�fgjne(v�js �Ê*fklmu(~�_ �§a1p�[(rsp�fkv ��^I_&rnvyu]~�_&vÔrme�rse]lnhg_Æfke­p�[]_Æp�rse�Ú
ln_�e@pÔ�]htrse]_Æjs Ì��rspÌ¤w´.4í �����v�p�rse(�(v� Åjm~±p�[(_�p�~�rme(v��Vj@vy_Æjs ���£4p�[]_�o�j@jn~��]fge(rsp�_=v
jm d¤V¸�rs~�_
¤V¸³É �
�m¸ +<- �0/�¸ +<- ����¸I� �m¸�+.- �0/�¸ � �"! ��¸ � �m¸ ���"!'/�¸ ���À£]rme(�±vyfk^Ifghtrs~�hgxI Åjn~�¤(¸tº³»s´

Ü fke(o�_ �K¸*É ��¸tº³»SÐ ��¸y£�_�°��]~�_=v�v�fke]l�p�[]_d�]jsp��]~�jz�]u(oÀp��������������gº � É �n¸ �m¸tº³»4+<- ��Ëz¸�fge±v��][]_�~�fto�rsh
o�jzjm~���fgeVr�p�_=v¨x@fk_�ht�]v

+<- ��Ëz¸*É:+.- � �V¸ +.- �0/�¸ +.- �0/�¸kº*»JS ���"!,/½¸ � �"! /�¸kº³»+H  	 	 '

Ü fge(o�_dp�[]_�o�u]~�²n_ � ¸ �±��fkv�r:�]htrse]_�o�u]~�²m_m£zu(v�fke]l�Ä�|@u(r�p�fgjne  Ö��'¶Ç�[]fto�[±_!°��]~�_&v�vy_=v'/�rnv¨r� Åu]eVoÀp�fkjme
jm  �<£]Ç¨_ [(r½²m_

+<- �0/�¸*É � Ð
� *¸ � *¸

 S%$ � � *¸ �I� � �"!,/�¸*É � ¸ �m¸

Î S%$ � �m¸ �IH
}�hgu]lnlmfke]l:p�[]_=vy_ ²�rshku]_=v�fge@p�jIÄS|nuVr�p�fkjme  	�	 '¨xzfk_�ht�]v

+<- ��Ëz¸*É � � Ð � � �m¸I� �m¸tº³»/� ��+<- �
�K¸ S�¤&� �n¸ � �m¸kº*»/��S%$ � � * �IH
Z*j±p�u(~�e7p�[(_Ì�]~�_�²zfgjnu(vi_�°z�(~�_=v�v�fgjne�fke@p�j�r±~�_�htr�p�fgjne(vy[(fg�7{V_�p�Ç¶_&_�eÆË ¸ rseV� � ¸ £�Ç¨_�u(vy_Ip�[]_�Z�r½xzhgjn~
 Åjn~�^�u]htr�jm �jn~���_&~2jme]_dp�j ! � �&��É!�#""+<+<- � � �&��p�jmlm_�p�[]_&~2Ç�f¹p�[W�IÉ +<- � � ¸ rse(�%$2É +<- ��Ë ¸ .

Ëz¸*É �K¸ S Ð �� �"!�� ¸'& Ð � �
�m¸ � �m¸kº*»/��+<- � �K¸ S�¤&� �n¸ � �m¸kº*»/�]S%$ � � * �)()S%$ � � * �IH
�-_!ÚÛrs~�~�rme]lmfke]lip�[]_ p�_&~�^�v-o�jm^I�]hk_!p�_=v¨p�[]_i�(~�jzjs �´ �

�,� áJ`]û�a
�
�



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

� ���
����	��¶��"�	���� �*�����
��	�� % �����������
"

�4vyfke]l�p�[]_:hg_&^I^Ir
�]~�j�²m_=�±fge�p�[]_:�]~�_�²zfgjnu(vqv�_&o!p�fkjmew£<Ç¨_�rm~�_�e]j�Ç�~�_=rm��x�p�j
rseVrshkx@Ó&_�p�[]_:rme]lmu(hkrm~
�]_! Å_&o!p� Åjm~�~�_�lnu]hkrm~2^:_=vy[(_&v&´�×7_�v�[(rshkh¥e]_�_=�
p�[]_  Åjnhghkj�Ç�fge(l:��_��(e]fgp�fkjme(v&´
� '�� � �â��� / � � �	' � �S¤ ).� � C�����%"���)� � � " ���J��� � % � � �8� ��� ��% $ 	 ���¶¤ ¸ � �IÉ � �MHLHMH%��Ã ).� � � � � % �
�$��%�� % �
� � �
).��� �
� � ����% ��¤ � � �.� 	�	 � $ �
~�_&lmu]htrs~�²n_�~�p�_�° � � � � � �:� � ¤ ¸ � 	
� � ��% % ��� " ��	 �
����� � ��%3�	� 9 �
� � %��
����%�� ��# � �)�*9=�*� � �Q� ��� " � % ��%�� 	�� ���?/ �AÃ=��ÉYÎ�Ï #�Ã � ��� � ��� � � ¸ � � 	�	,� �/. � ��� � �
�&" � #���	 %3� � �

� '�� � �â��� / � � 
 � � %��$� $ �
� ��� � $�������� � � � %��!�)� " �M; � "#% " � % $ "���%3� "#% " ��% �$#��J��% ���$� �)��� �
�¨¤"�
� � � % " �P�:� �$�
� $����.� � � � ��%�� ����� ��� � �?�
� �J� ��$ � 9 � # ��� � � � ����� � % $	��
 � %"�%� �:� �J������
����±É ���
9 � ��� � ).�Q��� �0% � � " � 	 �)�4���
�K¤"� � � � ��� �
��� ��%�� 	 �"� � � $ ��
�% � $ � �Q�:� �0� %/� 	 � ��%�� 3Z��ÎsÏ���).��� 9 � � %
��� �0#�� � � ��� ��� � ��% $ �*Ï
��� � ��9 � ����Ï
�k¤ » �(��� �$C �����
����� � ��% �)��¤ » ��%A��� � � ��%/�*�
%"� C 	 ��%,���

���

���

� �

!#"

!%$

&' (*)#+

Ê�fglnu]~�_i�1.��-_�lmu(hkrm~2p�~�fkrme]lmu]htr�p�fgjne
rm~�jnu]e(��¤ .�p�rme]lm_&enp��]htrse(_�vy_&_�e
 Å~�jn^�rs{Kj�²m_

� _!p�u(v�e]j�Ç#lm_�p�{(rmo�7�p�j±p�[]_�e]jmp�rsp�fkjme(vijm -vy_=oÀp�fkjme�`±rsp�rÔ~�_�lnu]hkrm~i²m_&~yp�_!°¥´�Øqe]lmhk_ ��fkv�p�[]_
rme]lmhk_i Å~�jm^,��� p�jÌp�[(_�e]jn~�^�rsh�vy_=oÀp�fgjne¦js �p�[]_ �V~�vyp4e]jn~�^�rmh*v�_&oÀp�fgjnew´ Ê]jm~drÌ~�_�lnu]hkrm~q²n_�~�p�_!°¥£Vp�[]_
�K¸Av rs~�_�o�jme(vyp�rme@p rme(�Ô_&|@u(rmh�p�j / �AÃ=��£³vyj�p�[(rsp ��¸2É ��S ����Ð � � / �AÃ=��´ �-e(��_&~dp�[]_=vy_:[zx@�Kjsp�[]_&v�ftv�£Ç¨_��]~�j�²zfk��_�r¦o�hgj@vy_=�� Åjm~�^ _!°��]~�_&v�v�fgjne� Åjn~ip�[]_
rse]lnu]hkrm~���_! Å_=oÀp=´�Z2[]_�~�_=rm��_&~ifkv�~�_� Å_�~�~�_=�¦p�jÔp�[]_
rm�]�K_�e(��fg°�aÙvy_=oÀp�fgjne±��a  Åjm~2p�[]_i�]~�j@jm *jm ³p�[(_  Åjmhkhgj�Ç�fke]l�Z2[]_�jn~�_&^±´
7 + ' / � ' � � � � � %��$� $ �
� � ��� � % 	 � � # �
�;� �I; �)� #���	�� %3�.�qÃ � � � �R� ��	�	 � 9 ��%/�K� ��	 $��.>
� � � � �
��� �I; � �;� � � 9 �$� % %N� � � ��%��2�6�����yÃ=� ��% $.-	� � ��Ã=� � %"�%�6��� �J�

ÎsÏ
Ð
Â>
¸t¾³»
Ë ¸ É,/ ��� � ��Ã=�2© ¬ S0- �����yÃ=� �Ö© * « S§© *ª �*1 � * S%$ � � * �IH  	 `�'

à����wà��



� %�� % 	���� $ ��� ����� ��% $	��% �$# �
� % �.�$� 	 �


 � � � ����%3	 , # � 	 %3�0���2Ã � %"�%�	��� �J�R�:� ��� % %3��� � ��%3���6�����yÃ=� � % $.-	������Ã=� $ �)C �
% $ %BC � % � � �¨Ã¦É � -
� % $G�:� � %

Î�Ï�Ð
Â>
¸t¾³»
Ë ¸ É,/$� � ÐÆÎ�+<- � * ����� ! * � �2© ¬ S%+.- � * ����� ! * �P�í© *« S§© *ª � 1 � * S%$ � � * �IH  	 
 '

� � � �2Ã �É � >

ÎsÏ�Ð
Â>
¸t¾³»
Ë ¸ É Ã

� � ��� !�ÎsÏ #½Ã / & Î]Ð +.- � �mÏÃ Ð +.- � Î�ÏÃ ( © ¬ S & � S �Î +.- � �mÏÃ Ð
0
Î +.- � Î�ÏÃ ( �í© *« S © *ª �*1 � * S $ � � * �IH

 	 � '� %GC����;� � ��% 	�����-&��� ����% 	-, #���	 %3� �)�-Ã � %"�%�6��� �
��- �����yÃ=��É 3 � �-ÃÔÉ � - � % $G�:� � %K������� � ��É�� 0 #sÎ -
��� �
� � �

Î�Ï±Ð >
¸
Ë ¸ É � 0

Î © ¬ � * S $ �
� * �IH  	 ��'

Z2[]_dlm~�rs�([(v�jm ¥p�[]_4 Åu]e(o!p�fkjme(v���� ��� � ��rse(� -	����� � ��£�rnvSÇ¨_�hkhKrnv��6�����yÃ=��rseV� -	� � ��Ã=�* Åjn~¶Ã �É �
rm~�_��(~�_=vy_&enp�_&�Æjne�Ê�fglnu]~�_=v - rme(� �]´�Ê]jm~�p�[]_�rse]lnu]htrs~���_� Å_&o!p�p�j��]~�j�²zft��_�rme _&vyp�fk^Irsp�_� Åjm~:© ¬ £
jne]_ e]_�_=�]v - �����yÃ=��p�j:²�rme]fkv�[w£]Ç�[(fko�[�jme]hkx�[Vrs�]�K_�e(v¨ Åjn~�ÃÔÉ � Ç�[(r�p�_�²n_�~2p�[(_�rse]lnhg_ ��ftv�£Vrse(�� Åjm~
Ã¦É �IÇ�[]_&e�p�[]_ijne]_!Úí~�fke]l:e]_�fklm[z{Kjm~�v2rs~�_ rmhgfklme(_&�
Ç�f¹p�[
p�[]_i�]~�fgeVo!fk�(rshw��fk~�_&oÀp�fgjne(v&´

4Ûe@p�_&~�_=v�p�fge(lmhkxm£<rshgp�[]jnu]lm[±p�[]_:b rmu(v�vdo!u(~�²�r�p�u]~�_�fkvqe]jspd_&vyp�fk^�r�p�_=�Ô{zx�p�[]_:rse]lnu]hkrm~4��_� Å_&o!p&£Kp�[]_
�(~�fke(o!fk�(rmhwo!u]~�²�r�p�u(~�_=v¨o&rse�{V_i~�_&o�j�²m_&~�_=�I Å~�jn^�p�Ç¨j:�]f¹Þ<_�~�_�e@p-^I_&v�[]_&v�.
0 / � / * *A��� ) � � � � � C �$��%3� � C���	"��% �$#��J��% ���$� ��� � � " ���J��� � % � � � � ��� � % ).�U� �&"(C %�� � $,� ��� " �:� � ��%/��% 	 � �
$ � � ��� � �0���0��% ,I� 9 � " � � � � � ��� # � 	 �
%N� �$�-Ã*» ��% $iÃ * � %"�%�	��� �J��Ã*» �É��Z�yÃ * �É��Z��Ã*» �É1Ã * �
� ������� �IØqv�vyu(^:_IÇ¨_:rm~�_:lmfk²m_&eÔp�Ç¨j
^I_&v�[]_=v4Ç�fgp�[Æ²�rshk_�eVo!_&vdÃ » rse(��Ã * ��f¹Þ<_�~�_�e@p  Å~�jm^  Åjmu(~&´ � _!p
¡	�AÃ ¸ ��{V_ p�[]_�hkfg^Ifgp-²½rmhgu(_ijs ��ÖÎ�Ï±Ð Ñ ¸ Ë ¸ ��# � * £Vrme(�9�6�AÃ ¸ �I� -	�AÃ ¸ �S{K_ p�[]_�o!jz_!ÕÌo!fk_�e@p�v2js �© ¬ rseV�
© *ª S§© * « fgeÔÄ�|@u(rsp�fkjme  	 `�'¨[(r½²n_ .

� ¡	�AÃ*» ��É����CÃ*»/�Û©n¬<S �Ö© *ª S§© * « � -	�CÃ*» �
¡	�AÃ * ��É����CÃ * �Û©n¬<S �Ö© *ª S§© * « � -	�CÃ * �

Ü fge(o�_ Ã*» �É1Ã *�� �6�AÃ*» � - �AÃ * �³Ð �6�AÃ * � -	�CÃ*»/� �É 3]£�Ç¨_i[(r½²n_
©@¬ É ¡ �CÃ » � -	�CÃ * �wÐÆ¡ �AÃ * � - �AÃ » ����CÃ*»/� -	�CÃ * �wÐ ���CÃ * � -	�AÃ*» � H  	 � '

4í ¶¡�~�_� Å_�~�v�p�j�jme(_�js Sp�[]_I¡ �AÃw¸ �2rme(�¦v�fg^Ifkhkrm~�hkx� Åjm~O�Rrme(� -�£Kjne(o!_�p�[]_�b rsuVv�vdo!u]~�²�r�p�u]~�_�fkv
7ze]j�Ç�e³£�Ç¶_irs~�_dhg_� âpqÇ�f¹p�[�p�[]_�v�x�v�p�_�^

� ©mªÈ©]«¯ÉT©n¬�Ö© *ª S§© *« � -ÈÉT¡�Ð �d©n¬2H

�,� áJ`]û�a
�
�



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

� _!p�p�fke]l���É ¡­Ð �4©@¬§rme(�
jm{(v�_�~�²zfge]l�p�[Vr�p�- �É 3:v�fke(o!_ Ã �É �Ixzfg_&hk�(v
-�©��ª Ð�� © *ª S -�© *¬ É 3 �  	�- '

Ç�[(fko�[±vyjnhg²n_&v¶p�j
© *ª É ¡­Ð �4©@¬�Ð�� �C¡­Ð �4©@¬�� * Ð � - * © *¬Î - H  	 � '

�qjsp�fko�_�p�[(rspwp�[]_¶vyfklmeijm np�[]_Sv�|nuVrs~�_�~�jzjspwo�[]j@vy_&e fge p�[]_��]~�_�²zfkjmu(v¥_�°��]~�_=v�v�fkjme ��jz_&v¥e]jmp³^�r�p�p�_�~*vyfke(o!_
p�[]_¨p�Ç¶jiv�jmhku�p�fkjmeVv�o�jm~�~�_=vy�KjmeV��fge(l-p�j�� � rm~�_2rmo!p�u(rmhghkx�o�jme���u]l@r�p�_&��Ç�fgp�[I~�_&v��V_=oÀp�p�j�©nªÙ©�«�ÉT©@¬2£p�[(r�p-ftv

© * « É © *¬
© *ª É ¡�Ð �4©@¬<S	� �C¡­Ð �4©@¬�� * Ð ��- * © *¬Î - H  	 � '

�4e(o�_Ì© *ª rme(��© * « [(r½²n_�{K_�_�eÆo!jn^I�]u�p�_=�¥£*© ª rse(�Æ© « rs~�_:��_�p�_&~�^Ifke]_&��jm{(v�_�~�²zfge(lÌp�[Vr�p p�[]_
�(~�j���u(o!p4jm �p�[]_&fg~iv�fglne(v4fkv4p�[(_:v�fglne¦js 2©n¬2£wrme(�±p�[(r�p�©nª B­©]«Ô´��4e(o!_I©mª#rme(��©]« rs~�_ 7ze]j�Ç�ew£
p�[]_i^I_&rme�o�u]~�²�rsp�u]~�_�©@®�ftv-©z®ÙÉ �í©mªVS�©]«W��#mÎ�´ �

4Ûe�p�[(_�v�rm^:_iv��]fk~�fgp&£�Ç¨_�rshtvyj:[(r½²n_ .
0 / � / * *A��� ) � 
�
 " )$��	 � �$�P� ��% ).�#$ ��� ����� � $$� ��� ".�:� � � 9 � � %/��% 	 ���!$ � � ��� � �*9 � ��� � %���� � "�C %�� ��%��G��� �
C �$��%N�
� C � 	*��% �$# �
� % �.�$�
�
� ������� �SØ¨p2rse
u]^�{]fkhkfkoq�Vjnfge@p&£zÇ¨_q[(r½²n_d© ª ÉY© « ´ �qv�fge(l�p�[(_4e]jmp�rsp�fkjme(v¶js ¥p�[]_4�(~�_&²@fkjmuVv��]~�jzjs �£zf¹p
ftv2_&rnvyfkhkx�o�[]_&o�7n_&�Ìp�[(rsp��C¡­Ð �4©@¬�� * Ð � - * © *¬ É 3IrseV� � �
�@Ã
�Ö©@¬�� @ 3(´ �
Ü fke(o�_Ìp�Ç¨j�^I_&v�[]_&v�rs~�_Ì_�e(jmu]ln[ p�j�fge� Å_&~�p�[]_��(~�fke(o!fk�(rmh¶o!u(~�²�r�p�u]~�_&v&£�fgpIfkv�p�_&^:�]p�fke]l¦p�j�fke� Å_�~

p�[]_d�Vj@vyfgp�fkjme
js wp�[]_ �]~�fke(o�fg�(rmh¥��fg~�_&o!p�fkjme(v¶u(v�fge(l�p�[]_ ²½rmhg_&e(o!_q Åjmu]~2^I_&v�[
rme(�Ì_=|@u(r�p�fgjne  	 
 '!´�Z2[(fkv
_=|@u(r�p�fgjne�xzfg_&hk�(v¨p�[]_ ²�rshku]_ js 6+.- � * ��� �"! * �K£z Å~�jm^�Ç�[]fto�[�jme]_dfkv2u(e(rs{]hk_dp�j���ftv�p�fge(lmu]ftvy[�{K_!p�Ç¨_�_�eW�
rme(�±Î�Ï�Ð �K´
	 � !
� 4íp�ftv�fk^I�Vjn~yp�rse@p:p�j7e]jsp�fko�_�p�[(r�p�o!jn~�jnhghtrs~�x 	 o!jn^:�Vrs~�_&v�p�[]_Ôb rsu(v�vIo!u]~�²�r�p�u]~�_�rse(��p�[]_
v�|@u(rs~�_&v-js �p�[]_��]~�fke(o!fk�(rsh�o!u(~�²�r�p�u]~�_&v-jm ¨�1rsl@rsfke(vyp-p�[]_Irse(lmu]htrs~d��_! Å_=oÀp4e(jm~�^IrmhgfkÓ�_=�Ô{zx � * a v�_�_
v�_&o!p�fkjme 	 ´P`� Åjm~-rI��ftv�o�u(v�v�fkjme�js ³p�[]_���fk^I_�e(v�fgjne(rshkfgp�xÌfkv�v�u]_&v&´
	 � !
� 4Ûe�v�_&o!p�fkjme 	 ´ `�Ç¶_7~�_&o�rmhghk_&� p�[]_�b rsuVv�vyÚ @ jne]e]_!p
p�[]_&jm~�_�^  Åjn~±r§�Kjmhkx@[(_&��~�r 1 rme(�Tr
o�jm^I�(rnoÀpSjn~�fk_�e@p�rm{]hk_qvyu(~y Arno!_d�¨´�Ø4v�v�u]^I_"1�rme(�
�Ærm~�_-[(jm^I_�jn^:jn~��([]fkom´�ØqeÌfkenp�_�~�_&vyp�fke]l�|@u]_=v�p�fgjne
fke±p�[(_�lmhkjm{Vrshwo!jnez²m_�~�lm_&e(o!_ jm �p�[]_�v�u]^ js �p�[(_�rse]lnu]htrs~q��_� Å_&o!p�v-j�²n_�~21 Ç�[]_&e<1Rftv-~�_��Ve]_&�Ôv�j�rmv
p�j�o!jnez²m_�~�lm_dp�j���a fge±p�[]_ �4rsu(v���jm~�Þ7v�_�eVvy_n´-Z2[]fkv4|@u]_&vyp�fkjmeÔftvq_=vy�K_&o�fkrmhghkx�fge@p�_&~�_=v�p�fge(lÌvyfke(o!_�p�[]_
rme]lmu(hkrm~��]_! Å_&o!p�u(v�u(rshkhgx�fgez²njmhk²m_&v*p�[]_-v�|@u(rm~�_=v�js Kp�[]_-�(~�fke(o!fk�(rmh]o!u]~�²�r�p�u(~�_=v�´ Ü _�_Q< Ê]u(��
B>] Åjn~Svyfk^Ifghtrs~
o�jme(o�_�~�e(v&´

à����wà��



� %�� % 	���� $ ��� ����� ��% $	��% �$# �
� % �.�$� 	%-

Ê�fklmu]~�_ - . Z2[]_ o!jz_!ÕÌo!fk_�e@p�v �6����� �Z��£
- ����� �Z� rse(� ��� � � � � S -	� � � � ��a
~�_&v��V_=oÀp�fg²n_�hkx  Av�jmhkfk�#o�u]~�²n_m£Ip�jm� '!£  Av�jmhkft�
o�u]~�²n_m£�{Kjsp�p�jm^ '!£  A��jmpyp�_&�±o!u]~�²m_('

Ê�fglnu]~�_ �1. Z2[(_ o!jz_!ÕÌo�fg_&enp�vX�6�����yÃ=��£
-	� � ��Ã=� rse(� ��������Ã=��S -	� � ��Ã=� a
~�_=vy�K_&o!p�fk²m_&hgx  Cvyjnhgft�#o!u]~�²m_n£Ip�jn� 'À£  Cvyjnhgft�
o!u]~�²m_n£z{Vjmpyp�jn^ 'À£  C��jsp�p�_=��o�u]~�²m_
'

� ���
����	��¶��"��Y���
�
���-������	��Æ�¨	�"³�

Z2[(fkv±v�_&oÀp�fgjneÙlm_&e]_�~�rshkfkÓ�_&vÌp�[]_ rme(rshkx�vyftv�o&rs~�~�fk_&� jnu�p±fgeTp�[]_Æ�]~�_�²zfkjmu(v�vy_=oÀp�fgjnew´#×�_Æ~�_�htr�°1p�[]_
[zxz�Kjsp�[(_&v�fkv¨jme
p�[(_d_=��lm_=v��zhk_�e]lmp�[(v �n¸Cv�rnv¶Ç¨_�hkhwrmv¨jneÌp�[(_�rse]lnhg_=v ��¸Cv�£]rme(���(~�j�²zft��_drme
_�°��]~�_=v�v�fkjme
jm ³p�[]_�rse]lnu]htrs~���_! Å_=oÀpqrnv�r:Z�r½xzhgjn~2_!°��(rseVvyfkjme�fge
p�[(_i_&��ln_&v ��hg_&e]lsp�[(v�´

����
 �W��#&%�'��\ ��+ 0�+,2N� ���������

×7_�v�[(rshkh¥e]_�_=�
p�[]_d Åjmhkhkj�Ç�fge]l���_��(e]fgp�fkjme .
� '�� � �â��� / � � � � � %��$� $ �
� �:� � ��%,� � �$��%�� % �
� �+� ).��� � �)�¨¤ ����� �P��� ���
� .�� ���I�.� %N�
� �
� %,�$� ��- 	 ���	��¸¶É
+<- ����¸ - � ¸³É ��� ! ��¸ - ��% $ $ ��
�%,� ��� �R� ��	�	���9 ��%/� � %3��% � � � � � �.>

�q¸*É �
����� !¨Ë ¸ / �m¸
�m¸tº³» �
� *¸ � *¸tº³» S � *¸ � *¸tº³» �³Ð +<- ��Ëz¸

Î � � *¸ �íÎ�� *¸ � *¸ �]S � *¸kº*» �íÎ�� *¸tº³» � *¸tº³» � � 1 �  Ö`s� '

-4¸³É �
����� !¨Ë ¸ / �m¸
�m¸tº³» �
� *¸ � *¸kº³» �³Ð +.- ��Ë@¸

Î � � *¸ � � ¸ S � *¸kº*» � � ¸tº³» � 1 �  Ö` 	 '

� ¸ É �
����� !¨Ëz¸ / � ¸ � ¸tº³» � � *¸ � *¸kº*» �³Ð +.- ��Ëz¸

Î � � *¸ � � ¸ S � *¸kº³» � � ¸kº*» � 1 �  Ö`m`�'

� 7 É � S - S%� 9 � ���4�TÉ >
¸
�q¸I� -ÈÉ >

¸
-d¸ � ��É >

¸
�¶¸IH  Ö` 
 '

� � � � %3��% � � � ,�� 7 � � � � 	�	 � $G��� �q^Ijz�]u]hg_ �)� ��� � " � � � �
�K¤"�

�,� áJ`]û�a
�
�



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

Z2[(_��(~�v�p2hk_�^I^�r�Ç¨_4v�[(rshkh<e]_�_=��fkv2rm{Vjnu�pSp�[]_4fke(��_&�V_&e(��_&e(o!_djs wp�[]_d^:j���u(hg_dÇ�~yp¶p�[]_d�Kjnv�f¹p�fgjne(vSjm 
p�[]_ie]jn~�^�rsh¥v�_&o!p�fkjme(v�.
5 ' � �Æ��� � � � �!" � $ % 	 ���)� ��� � " � � � �J�<¤ � � ��% $ �)C �
% $ � % �N� ��� " ��� ����%�� 	��$� ��» �LHMHLH%� ��Â��

� ������� � Ü fg^I�]hkx�jn{(vy_&~�²n_qp�[(r�p

� ¸ S - ¸ S%� ¸ É �
����� !¨Ëz¸ / � ¸ � ¸tº³» Ð

+.- ��Ë ¸
Î � � *¸ S � *¸tº³» � 1 H

�

Z2[(_�vy_=o!jne(��hg_&^:^�rÌvyp�rsp�_=v�£Krmv�fkeÔp�[(_�~�_&lmu]htrs~-o&rmv�_m£(p�[(rsp-p�[]_�rse]lnu]hkrm~q��_� Å_&oÀp4fkv4r�[]jm^Ijnlm_�e(_�jmuVv
�Kjmhkxze]jm^Iftrsh¥jm ���_&lm~�_�_dp�Ç¶j:fke
p�[]_i�]~�fgeVo!fk�(rshwo�u]~�²�rsp�u]~�_&v�.
5 ' � �Æ��� � ' ��� ��É ��
 � ¸ �m¸.� � � � ��%/��% 	 � � $ ��� � � � ��% $	��� �UC �$��%N�
� C � 	\��% �$#��J��% ���$� �
�J� � � � ,

Î�Ï±Ð
Â>
¸t¾³»
Ë@¸³ÉT��� ©n¬<S -�© * « S �¯© *ª �]S%$ � � * �  Ö`�� '

� ������� ��×7_-_!°��]~�_&v�v�p�[(_q��fk~�_=oÀp�fkjmeVrsh(o�u]~�²�rsp�u]~�_ � ¸wu(vyfke]l�Ä�u]hg_&~ � v�~�_�htr�p�fgjnew´�}�hgu]lnlmfke]l p�[(_-²�rshku]_&v�jm 
� ¸�rme(� � ¸tº³» fke@p�j�Ä�|@u(rsp�fkjme  A� 'À£(v�u]^I^Ifge(l�j�²m_�~2p�[]_iÃ7jme]_�ÚÖ~�fge(l:e(_�fklm[z{Vjn~�v�rme(��lm~�jmu]�(fge]l�p�_&~�^�v
fke¦©n¬�£(© *« rse(�±© *ª x@fk_�ht�]v-ÄS|nuVr�p�fkjme  C`s� '!´ �
Z2[(_�^Irmfgei~�_&v�u]hgp&£½r�pwhtrmvyp&£=�]~�j�²@ft��_=v¥rse u]�]�K_�~w{Kjmu(e(�d Åjm~¥p�[]_S��ftv�o!~�_��(rme(o!x-{K_!p�Ç¨_�_&edp�[]_�e(jm~�^IrmhgfkÓ�_=�
rme]lmu(hkrm~2�]_! Å_&o!pqrse(��p�[(_�b rsu(v�v�o!u]~�²�r�p�u]~�_�.
7 + ' / � ' � � � ' � � �¥ª ).� � �
� � %3�
%N� � �)�#" �$� � �$� ��% � � % � � �8� � � ��#���%/��¤ � � � � �&"#" � % # �
�;� ��; �
��� %��$� $ �
� ��� ����% �
� �$��%/� ���.�&% % $q¤ � ' � � � ª É#� 

� ¸ �nª�� � � ª É �"!���¸ �mª�� ��� %BC C ��� � ��� �J�
� � �:� � �.����; � ���,� 9 ��C ��� � � ��#��(� ��%3�;� � %"� ��Ëzª2¸gÂ]��Ë@ª	��
 � %"�%� ��� �J�
� � ����� �I3��§Ë@ª2¸kÂ B§Ëzª�� B Ë@ª	��
 �
� � �:� � �.� ��; � ���R� 9 �QC ���$� � ��#�� �.� %��;� ��%"� � � » � � * � %"�%�6��� �
����� � � » B � ª # � ª B � * �

� � � % -&�:� � �.�0��; � �;� �0� C�� �$� � ��#�� � ��%��;� ��% ��� � %"�%�6��� �
�
� � �ª � 

�ÔÒ Î�Ï�Ð�Ñ ¸ Ë ¸��� 7 � Ð ©n¬ Ò B Ã��

Î � �"!¨Ë@ª2¸kÂ / �Ö©]« Ð ©mª6� * SRÒs© *« ÐÆ© *ª Ò 1  Ö`m��'

� ������� � � _!p:u(v�o�jme(v�ft��_�~�r��(rs~�p�fto!u(hkrm~�^I_&v�[ fge p�[]_
v�_&|@u]_&e(o!_n£�rse(�7 Åjn~�p�[(_
v�r
7m_�jm -o!htrs~�f¹p�xn£�hk_!p
uVv�jn^If¹pIf¹p�v:fge(�]_!°��7´�×�_�[(r½²n_�-d¸ B � * # �ÖÎ ��� !¨Ëz¸��iÇ�[]_&e(o!_ - B�Ã � * # �ÖÎ ��� !¨Ëz¸ ��´�Z2[]_Ôv�rm^I_
fke]_=|nuVrshkf¹p�fg_=v2[]jmht�Ì Åjn~=�¨¸�rse(�A�:´�Ê(~�jn^�Ä�|@u(r�p�fgjne  Ö`�� 'À£]Ç¨_ lm_!p
ÒnÎ�Ï�Ð >

¸
Ë ¸ Ð ��� S - S%���Û© ¬ ÒnÉIÒ -	�í© *« ÐÆ© ¬ ��S �Q�Ö© *ª Ð © ¬ �¶Ò S $ � � * �

ÉIÒ - S%�
Î �Ö©]«RÐ ©mª�� * S -­Ð �

Î �Ö© * « Ð © *ª �¨Ò\S $ � � * �
B - S �

Î �Ö©]«RÐ ©nª6� * SRÒ -­Ð �
Î Ò¥Òn© *« ÐÆ© *ª Ò S $ �
� * �

 Ö`s� '

à����wà��



� %�� % 	���� $ ��� ����� ��% $	��% �$# �
� % �.�$� 	 �

�4vyfke]l p�[]_-u]�]�K_�~S{Vjnu]e(�]vSjme -�rse(���YrseV��vyfke(o!_4� 7 ��jz_&v�e]jspS��_&�V_&e(�Ijme:p�[]_qrse(lmhk_&v ��» �LHMHLH%� ��Â¥£
Ç¨_ lm_�p�.

Ò Î�Ï�Ð Ñ ¸ Ë ¸� 7 Ð ©n¬1Ò B � *
Ò@� 7:Ò Ã

Î � �"!¨Ë ª2¸kÂ & �Ö©]«RÐ ©mª�� * SÈÒm© *« ÐÆ© *ª Ò ( S%$ � � ��H  Ö` - '

� _!p u(v e]j�Ç�ln_!p {(rmo�7±p�j�p�[]_�vy_=|nu(_�e(o�_�js ¨^I_&v�[]_&vdfÖ´ _n´�o!jne(vyft��_&~qp�[(r�p p�[(_��]~�_�²zfkjmu(v4_&|@u(rsp�fkjme�fkv
fke(��_�°�_&�±{zx � a1p�[(rsp4ftv �
É � ª £<Ë@¸�ÉYËzª��!£¥� 7 ÉÈ� 7 ¿ ª�´qZ2[(_�rmv�vyu(^:�]p�fkjme(vqjme±p�[(_�Ëzª���rme]lmhk_&v
rme(�±p�[]jnv�_�jme � ª # � ª fg^I�]hkx�p�[(rsp4p�[]_�~�_�_�°zftvyp�vdr�o!jne(vyp�rse@p � v�u(o�[Ôp�[Vr�p � * #�ÒV� 7 Ò B ��£VÇ�[]_&e(o!_
p�[]_i~�_&v�u]h¹p=´ �

Z2[]_i�(~�_&²@fkjmuVvSp�[]_�jn~�_&^���_=vy_&~�²n_&v2vy_&²m_&~�rmh<o�jm^I^I_�e@p�v�.
� Z2[]_�jn~�_&^��I~�_��(e]_=v¨p�[]_��Q� � ��u]�]�K_�~q{Vjnu]e(���]~�j�²@ft��_=��fke < 2±×Ù�n�J>í´
� Z2[]_ � � � ��

��rmo&o!jmu(enp�v4 Åjm~dp�[]_� Armo!p p�[(rspdp�[]_:hgfk^If¹p�jm �p�[]_���ftv�o!~�_��(rme(o!x±{K_!p�Ç¨_�_�e�p�[]_Ie]jn~yÚ
^�rshkfgÓ&_&�±rse]lnu]htrs~���_! Å_=oÀp4rme(�Ô©n¬§^�r½xÌe]jmp-_!°�ftv�p=´SZ2[]_i[zxz�Vjmp�[]_=vyftv2u(v�_&��^�r
7m_ fgpq{Kjmu]e(�]_&�¥£
{]u�pijme(_�^�r½x±[(r½²m_:r�v�_&|@u]_�eVo!_�jm ¶rshgp�_&~�eVr�p�fke]l�p�~�fkrme]lmu]htr�p�fgjne(v  A_m´ l(´ fke(��_!°�_=�¦{zx±jz�(��rseV�
_�²n_�e�fge@p�_&lm_&~�v '¶Ç�f¹p�[±�]f¹Þ<_�~�_�e@p-�]~�jm�K_�~�p�fk_&v&´

� Z2[]_�jn~�_&^#�:v�[]j�Ç-v�p�[(r�p¨p�[(_4_&~�~�jm~¶u]e(o!u(~�_=�ÌÇ�[]_&e�rs�]�(~�j½°�fk^Irsp�fke]lip�[]_ b rmu(v�v¶o�u]~�²�rsp�u]~�_q{zx�ÖÎsÏ�Ð Ñ ¸ Ëz¸�� #m� 7 ��_��K_�eV�]viu]�Kjme�©]«
rme(� ©mª�´	4Ûe �(rm~yp�fko�u]htrs~=£¥p�[]ftv�_&~�~�jm~ fke ^Ifge]fk^�u(^ fg 
©�« É ©mª)f¹  ©n¬�� 3±a jm~:©]« É
Ðq©nª�fg d©@¬ �X3(´�Ø-hgp�[(jmu]ln[�p�[(_�b rsuVv�v:o!u]~�²�r�p�u]~�_�fkv
fge@p�~�fke(v�fko�fC´ _m´-fkez²�rs~�fkrmenp4u]�Vjne¦ftvyjn^:_�p�~�fkoip�~�rse(vy Åjm~�^�r�p�fkjmeVv�js �p�[(_�v�u]~y Arno!_n£(p�[]_�rno�o!u(~�rno!x�jm 
p�[]_i_=v�p�fg^�rsp�_���_&�V_&e(�]v�u]�Kjme
p�[(_i�(rs~�p�fto!u]htrs~�_&^�{K_&�]�]fge]l�o�jme(v�fk�]_�~�_&�¥´

� 4Ûe§uVvyfke]l7lm_�j���_=vyfto�p�~�fkrme]lmu]htr�p�fgjne(vip�jÆ_&vyp�fk^Irsp�_Ô©n¬�£�p�[(_�eVr�p�u(~�rmh2|@u(rme@p�fgp�xÆp�jÆ��fg²zft��_�p�[]_
rse]lnu]htrs~-��_� Å_&oÀp4{@x�ftv2p�[]_�rs~�_&r:js �p�[(_ip�~�fkrme]lmhk_&v�v�u]~�~�jnu]e(��fke]li¤w´2Øqv-p�[]_��]~�_&²zfgjnu(v�rse(rmhgx�v�fkv
vy[(j�Ç-v�£zu(v�fge(l:Ä�uVo!hkfk��_=rse�p�~�fkrme]lmhk_&v¶fgeV��u(o!_=v¨p�[]_d^Ij���u]hk_djm wp�[(_d^I_=vy[
~�rsp�[]_&~Sp�[(rse�f¹p�v2rs~�_&r]´
 �qjsp�fto!_¨[]j�Ç¨_�²n_�~¥p�[(r�p�fge�{Vjmp�[�o&rmv�_&v&£=p�[]_2��_�e(jm^IfgeVr�p�jn~³ftv³[(jm^Ijmln_�e]_&jmu(v<p�jdr4vyu(~y Arno!_Srm~�_=r]´ '

� 4íp�vy[]jnu]ht��{K_¶jn{(vy_&~�²n_&�dp�[(r�p�p�[(_¶_&~�~�jm~³p�_�~�^�^�r½xi²�rse]ftvy[�u]e(��_&~*²n_�~�xivy�K_&o�fkrmhzo�fg~�o!u(^Ivyp�rme(o!_=v�´
×�_ [(r½²n_q_&e(o!jnu]e@p�_�~�_&��p�Ç¶j�js wp�[]_�^¯fke�v�_&o!p�fkjme
�]£ze(rs^I_�hkxI Åjm~2r�²½rmhg_&e(o!_ v�f¹°Ip�~�ftrse]lnu]hkrsp�fkjmew£
jm~�rd²�rshk_�e(o�_¨ Åjmu]~�p�~�ftrse]lnu]htr�p�fkjme�Ç�f¹p�[Q�IÉ 3 �;-���Ï #mÎ�´��qp�[]_�~�o&rse(o�_�hkhkrsp�fkjme(v�o&rseIo!_�~�p�rmfge(hgx
{V_ijn{�p�rmfge(_&��_!°��]hkjmfgp�fke]l:p�[]_ifke(��_&�V_&e(��_&e(o!_ijm ³p�[(_ � ¸ v�rme(�
p�[]_ � ¸ v�´

����K �W��#&%�'��\ ��+ 0�+,2N� ����� �1��+ -/+,23�R��� 0;%(���$����+,�R����'Q0��� "�	� !�'�'E%�- �� 1�*�1!)�&�(-
×7_ �]~�jzo�_�_=��Ç�fgp�[±rIo!jmu(�]hg_ jm *_!°]rm^:�(hg_=v¶fkhkhgu(vyp�~�r�p�fge(l�p�[]_ ~�_&hkrsp�fkjme(v�[]fk��{K_!p�Ç¨_�_&e�p�[]_�rse]lnu]htrs~2��_!Ú
 Å_=oÀp=£�p�[]_�b rmu(v�v�o!u]~�²�r�p�u(~�_ rse(�
p�[]_�vy_=o!jne(�Ì Åu(e(�]rs^I_&enp�rsh< Åjn~�^±´

� 4w��� &�* ' � � µ¶jmeVvyft��_�~Sp�[]_ ^Ijme"7m_�x�v�rm�]�]hg_4js *Ê�fklmu]~�_d�(£n�Kjmfke@p�¤Ì{K_�fke]l:rsp¶p�[]_ jm~�fglnfge³´ �4vyfke]l�r
p�~�ftrse(lmu]htr�p�fgjne�Ç�[]j@vy_�jne]_!Úí~�fge]l e]_&fgln[z{Vjn~�v�rm~�_�hkj�o�r�p�_&�Irs{Kj�²m_2jn~�{V_&hgj�Ç§p�[(_�
�É 3 �(hkrme]_-~�_&v�u]h¹p�v�fke
r��Vj@vyfgp�fk²m_drse]lnu]htrs~S��_� Å_&o!pSaÙrmv¶f¹ wÇ¨_qÇ¨_�~�_q�(~�j�o!_=v�v�fke]l�rseÌ_&hghkfk��p�ftoq²n_�~�p�_�°<´��qv�fke]l�r�p�~�fkrme]lmu]htr�p�fgjne
Ç�[(jnv�_
�Kjmfke@p�v�rs~�_Ô��ftv�p�~�fk{]u�p�_&�§jme§p�[]_±p�Ç¨j7v�ft��_&vIjm qp�[(_±p�rse(lm_�e@pI�]htrse]_±~�_&v�u]h¹p�vIfge1r7e]_�l@r�p�fg²n_

�,� áJ`]û�a
�
�



`m� �����������
	�	
����������������	
��������� �!�"�!���$#���%

rme]lmu(hkrm~��]_! Å_&o!p�aÙrmv�fg wrseI[zx@�K_�~�{Kjmhkfko¨²m_&~yp�_!°:Ç¨rnv��]~�j�o�_&v�vy_=�¥´*Ý4jz_&v�p�[]fkvS^I_&rse:p�[(r�p�p�Ç¨j���fgÞK_&~�_&enp
p�~�ftrse(lmu]htr�p�fgjne(v¨^Ir½x�x@fk_�ht�±b rsu(v�v�o!u]~�²�r�p�u]~�_=v¨Ç�f¹p�[Ôjm�]�Kjnv�f¹p�_ivyfklme(v �
Ê(jm~�p�u]e(rsp�_&hgxIe]jmp���Ê]jn~¨r�vyu]~� Armo�_qv�u(o�[�rmvSp�[(_ 2±jne17m_&x:v�rm�]�]hg_n£np�[]_4v�_&o�jme(�� Åu]e(�]rm^:_&e@p�rshV Åjm~�^

��� 7�ftv¨e@u(hgh¥v�j�p�[Vr�p¨p�[]_ �Kjmfkenp2ftv¨r��]htrse(rm~¶�Kjmfke@p2rme(��rme@x���fk~�_&oÀp�fgjne(rsh<o!u(~�²�r�p�u]~�_4rs~�jmu(e(��¤
fkv2rshtv�j
ezu]hkhÖ´ �-j
^�r�pyp�_�~4Ç�[(r�p4p�~�fkrme]lmu]htr�p�fgjneÔfkvqu(v�_&�¥£Kp�[(_�rse(lmu]htrs~q�]_! Å_&o!pdÇ�fkhkh�o�jmez²m_&~�ln_4p�j�Ó&_�~�jÌÇ�[]fto�[
o�jm~�~�_=vy�KjmeV�]v�p�jÌr:e@u(hgh*b rmu(v�v�o!u]~�²�r�p�u(~�_n´
� 4w��� &�* ' 
 � µ¶jmeVvyft��_�~¨e]j�Ç p�[]_dp�Ç¶j:vyu(~y Arno!_&v¶js �Ê*fklmu(~�_ 	 ��rse(�
rmv�vyu]^I_4p�[]_&xÌ��fgÞK_&~�{@x�r:vy^�rmhgh
5� Åjmht�/:�hkj�o�rsp�_&��fke�ÚÖ{K_!p�Ç¨_�_&e¦p�Ç¨j�o�jme(v�_&o�u�p�fk²m_:jme(_!Úí~�fke]l�e]_�fklm[z{Kjm~�vqjm Sp�[(_:^I_=vy[w´ 4í ���� 7 �]j@_=v e]jsp
o�[Vrse]ln_ a p�[]_� Åjnhk��r�Þ<_&o!p�vqp�[]fk~��¦jm~d[]fgln[]_�~4jm~���_�~qp�_&~�^�v4js �p�[(_ 2±jne]lm_� Åjm~�^ jm ¨�1r�p2¤w£<e]_&f¹p�[]_�~
p�[]_���fk~�_=oÀp�fgjne(rsh¥o!u(~�²�r�p�u]~�_&v2e]jmp¨p�[]_�rse(lmu]htrs~���_� Å_&oÀpqrm~�_irsÞK_=oÀp�_=�¥´

Ê�fglnu]~�_d�1. 2±jme17n_�xÌv�rm�]�]hg_

Ê�fklmu]~�_ 	 �:. � jzo&rsh< Åjnhk�

� �È���
�¨�&��"��!���

� _!pq�Æ{K_dr:v�^:jzjmp�[�v�u]~� Armo!_n£�¤
r��Vjnfge@p�js ��¨£]rme(�Ìo�jme(v�fk�]_�~2r�^I_&v�[��(~�j�²zft��fge(l�r��(fg_=o!_�Ç�ftv�_4hkfge(_&rs~
rm�]�]~�j½°�fg^�r�p�fgjne�jm w��rs~�jmu(e(� ¤w´�Z2[]fkv��(rs�K_�~�_=v�p�rs{]hkftvy[]_=v�£nrmv�x@^I��p�jsp�fko&rshkhgxn£mvy_&²m_&~�rmh]rs�]�]~�j½°�fg^�rsp�fkjme
~�_&v�u]hgp�v:~�_�htr�p�fke]l�p�[]_Ôo�u]~�²�rsp�u]~�_&v:js i� rspi¤ rseV��e]jn~�^�rmhgfkÓ�_=��rse(lmu]htrs~I��_! Å_=oÀp�vIjs 4^I_=vy[]_=vIr�p�¤w´
4Ûe1�(rm~yp�fko�u]htrs~=£SÇ¨_±v�[]j�Ç�p�[(rsp�p�[]_¦rme]lmu]htrs~Ì�]_! Å_&o!p���jz_&vIe]jmpÌ�]~�j�²@ft��_±fke ln_�e]_&~�rmhC£¨rse1rmo&o!u]~�r�p�_
�Kjmfke@pyÚíÇ�fkv�_ _&vyp�fk^�r�p�_ jm *p�[]_�b rsu(v�v�o!u(~�²�r�p�u]~�_m´
Ê(~�jn^ r��]~�rmo!p�fto�rmh¨vyp�rme(���Kjmfkenp=£�p�[]_&v�_
~�_&v�u]hgp�vIrs~�_�_=vy�K_&o�fkrmhghkx fkenp�_�~�_&vyp�fke]lÆvyfke(o!_
p�[(_±rme]lmu(hkrm~

�]_! Å_&o!pifkvir�Ç�ft��_�hkx¦u(v�_&��_&vyp�fk^�r�p�_: Åjn~ p�[]_Ìb rsuVv�vio�u]~�²�rsp�u]~�_�jm Sp�~�ftrse]lnu]htr�p�_=��v�u]~� Armo!_=v�´IÊ]~�jm^ r
p�[]_�jn~�_�p�fto�rmhK�K_�~�v��V_=oÀp�fk²m_n£zÇ¶_ {K_�hkfg_&²m_4p�[]_=vy_io!jne@p�~�fg{]u]p�fkjme(v¨^Ifgln[@p �(eV�
rm�]�]hkfko&r�p�fkjmeVvS Åjn~¨p�[]_i^�rsezx
jn�V_&~�rsp�fkjme(v-fgez²mjnhg²zfke]lÌ��fgÞK_&~�_&e@p�ftrsh³jn�V_&~�rsp�jn~�v�jneÔ^I_&v�[]_&v&£(p�[(r�pdfkv- Arsfk~�fke]lV£Kv�^Ij@jmp�[]fke]lV£VrmvqÇ¶_&hgh�rmv
v�u]{<��fk²@ftv�fgjnew´�Ø�o�hg_=rs~¨u]e(��_&~�vyp�rme(��fke]l:js wp�[]_ lm_�jn^I_!p�~�xIjs ³^I_=vy[]_=v¨fge±o!_&~yp�rsfke]hgxIjne]_dvyp�_&�� Åjn~�Ç2rs~��
^Ijn~�_ ~�jm{]u(vyp�rshklmjm~�fgp�[]^�v&´
�4e�r�{]~�j@rm��_&~��K_�~�vy�K_&o!p�fk²m_m£np�[(_&v�_4o!jne@p�~�fg{]u]p�fkjme(vSfghkhguVv�p�~�rsp�_�p�[]_d�]f¹ÕÌo!u(h¹p�fg_=vSjne]_-[(rnv�p�j� Armo�_qfke

jn~��]_�~4p�j±�V_&~y Åjn~�^ �]f¹Þ<_�~�_�e@p�ftrsh�ln_�jm^I_�p�~�xÔjme�e(jmeÆvy^Ijzjsp�[�jm{]��_&oÀp�v�´P4ípiÇ¶jnu]hk�¦p�[]_&~�_� Åjm~�_�{K_I²m_&~�x
fke@p�_&~�_=v�p�fge]l�p�jÆln_�e]_&~�rmhgfkÓ�_�p�[]_¦rme(rshkx�vyftv:�]~�_=vy_&e@p�_&��fge§p�[(fkv��Vrs�K_�~:p�j rshkh2p�[(_�^I_�p�[]j��]v:a hk_&rmvypyÚ

à����wà��



� %�� % 	���� $ ��� ����� ��% $	��% �$# �
� % �.�$� ` 	

v�|@u(rs~�_±|nuVrm��~�fko&v�£Slm~�rm��fk_�e@pyÚí{(rnvy_=� jm�K_�~�r�p�jm~�v�£�_�p�o�a Ç�[(fko�[1rs~�_±u(vy_=��p�jÆ_&vyp�fk^Irsp�_
p�[]_Ôe(jm~�^IrmhC£
^I_=rse±o!u]~�²�r�p�u(~�_n£��]~�fke(o�fg�(rmhw��fk~�_=oÀp�fkjmeVv�£�~�fk�]lm_&v&£z_!p�o js �p�~�fkrme]lmu]htr�p�_&�
vyu]~� Armo�_&v&´
�I� ! � / - * ' 1 � � ' � �=� � Z2[]_drsu�p�[]jm~�v�Ç�ftvy[�p�jip�[Vrse17 Ü xzhk²½rmfgeÌ}�_�p�fgpA��_&rmeÌ Åjn~S~�_�~�_&rm�]fge]l p�[]ftv��(rm�V_&~&´
� ���������-���¨��"

< Ø @ �n�J> �-fke(r�Øq^I_�e@p�r¦rme(� 2Ôrm~�v�[(rshkh @ _�~�ew´ Ü u]~� Armo�_Ì~�_&o!jne(vyp�~�u(oÀp�fgjne�{zx F�jm~�jme]jnf �(hgp�_�~�fke]l(´� � � �
��� � � ���&"(C %�� ��8 � � " �k£<`m`� A� ' . �(� 	�� �s�m�(£ 	 �m�m�(´
< µ¨rsh �m�
> µ4´ ��´@µ¨rshkhkrn��fke]_m´Vb rmu(v�vyftrse:o!u]~�²�r�p�u(~�_�rseV��v�[]_�hkh]vyp�~�u(oÀp�u]~�_=v�´"4Ûe��(´ Ø�´nbd~�_�lmjn~�xn£½_&��fgp�jn~&£

� � �0�!�J��� ��" �
� � � � �)� � % � � � �.� �À´K�q°z Åjm~�� �qe]fk²K´V}�~�_=v�v&£ 	 ���m�(´
< µ 2 Ü �m�
> �]´�µ¶[]_�_&lm_&~&£¨×�´�2��(hghk_�~=£�rse(�1�i´ Ü o�[]~�rm��_&~&´��4e p�[]_�o!u(~�²�r�p�u]~�_�jm i�]fg_=o!_&Ç�fkv�_��Vr�p

vy�Vrmo!_=v�´ ���&"#" �"�!�J��� ������, �
�k£V�n`]£ 	 ���s�(´
< µ¶×Ù�m�
> }�´¥µ¨v��
7&�sezx�rse(�ÔØ�´ 2Æ´K×Ærshkhkrno!_m´qµ¶jn^:�(u�p�rsp�fkjme±js �hkj�o�rsh*��f¹Þ<_�~�_�e@p�fkrmh³�(rm~�rm^:_�p�_&~�v2jne

fg~�~�_�lmu(hkrm~4^I_&v�[]_=v�´ 4Ûe Ü �]~�fge(lm_�~=£¥_&�]f¹p�jm~=£ � �
�:� ��" �J� � � � ��� � % � � �8� � �À´<��´*µ¶fg�Kjmhkhkr�rseV�
�i´ 2Ôrm~yp�fgeÔÄ��(v�£V`m�m�n�]´

< Ý ��� � � 	 > ��´�Ýqxzew£ �I´ �-jm~�^�rse]e³£ Ü ´ Ú��]´ � fk^±£�rse(� Ý�´ � _�²zfge³´¦�4�]p�fk^:fkÓ�fke]l 0 �Ôp�~�ftrse]lnu]htr�p�fkjmeVv
u(v�fge]li��ftv�o!~�_!p�_�o�u]~�²�rsp�u]~�_�rse(rmhgx�v�fkv&´�4ÛeIZ ´ � x�o�[]_�rse(� � ´ � ´ Ü [@u(^Ir87m_&~&£�_=��f¹p�jm~�v�£ �!�
�:�*�
��" �J� � � ��	 " � �:� � $��&� ��� ��% �$# � �0��% $ � % � � �8� � ��´"F�rse(��_&~�{(fght���-e]fk²<´(}�~�_&v�v�£(`m�m� 	 ´

< Ý 2 Ü�@ > 2Æ´iÝq_=vy{(~�u]e³£�2Æ´ 2±_�xn_�~=£�}�´ Ü o�[]~
	n��_&~&£�rme(� Ø�´ ��´ @ rm~�~=´ Ýqftv�o!~�_!p�_ ��fgÞK_&~�_&enp�fkrmh¹Ú
lm_&jm^I_!p�~�xÌjn�V_&~�rsp�jn~�v¶fge±Ã&�V´�vyu({]^If¹p�p�_&�w´

< Ê]uV� 
J> �sj@vy_&�][ ��´ b:´wÊ(uw´Iµ¶jnez²m_�~�lm_&e(o!_�js ¨o�u]~�²½rsp�u]~�_&v4fke7v�_&o&rse@p rm�]�]~�j½°�fg^�r�p�fgjne(v&´������ � ���8 �.� " �k£ 
 -  	 '!£ 	 �n� 
]´
< � rs  �m�
> �]´ � r� Åjnenp�rsfke]_m´ 2±_&v�u]~�_&vi��_�o�jmu]~�{]u]~�_&vd��_&v ²�rm~�fk_!p�_&vdhgftv�vy_=v _!p���ftv�o�~�_�p�_&v&´ � ��"���% � �����

��� 
�
 � ��� �À£]�m�m�(£ 	 � �m�(´
< 2ÔZ�� 	 > ��Ú 2Æ´�2±jn~�²�rme�rse(� @ ´¥Z2[]fg{K_�~�p&´ Ü ^Ijzjsp�[Æv�u]~y Arno!_Irse(�¦p�~�fkrme]lmu(hkrm~4^I_&v�[ .�µ¶jm^I�(rm~yÚ

fkv�jme7js Sp�[]_�rs~�_&r(£<p�[]_Ie]jn~�^�rmhkvdrse(��p�[(_:u(e� Åjmht��fke]l(´P4Ûe � �"� ��,&"�C�� �$� % " ��% � ��	
� $
�!� $ � 	
��%��(��% $ � C C 	
� � �
� � � %��À£K`m�m� 	 ´

< 2±×Ù�n�J> Ý�´ Ü ´ 2±_�_ 7:rme(��Ý�´ �(´n×Ærshgp�jnew´³�4eÌvyu(~y Arno!_�e]jn~�^�rshVrse(�Il@rsu(v�vyftrse�o�u]~�²�rsp�u]~�_-rs�]�(~�j½°�fgÚ
^�r�p�fkjmeVv¶lnfg²n_�e��]r�p�r�v�rs^I�]hk_&�Ì Å~�jn^�r�v�^Ij@jmp�[�vyu]~� Armo�_m´�� � "�C %�� �
� � � $ � $W8 � �&" ��� �$� �
$ � �$� � %V£K`s�n�m�(´

< } Ü ���J> �I´�}�jnh¹p�[]fg_&~�rme(� 2Æ´ Ü o�[]^Ifg_=v�´ Ü p�~�rsfklm[@p�_=v�p�ln_�j���_=vyfto�vijne��Kjmhkx@[(_&��~�rshSv�u]~� Armo�_&v&´ 4Ûe
�!�J��� ��" �
� � � ��	���� � %3� 	
� ���J� � ��%
-��0� �����0� �*� - � ��� � 	 ��� � �
��� $ � � � � ��£ 	 �m���]´

< ��_=v���
J> ��´Pb:´���_&v�[]_!p�ezxnr
7<´�Z*Ç¨jsÚÛ��fg^I_&e(vyfkjmeVrsh�^�rse(f¹ Åjnhk�]v�js -{Kjmu(e(��_&��o!u]~�²�r�p�u(~�_n´ 4Ûe���´Pb:´
��_&v�[]_�p�ezxnr87K£=_&�]f¹p�jm~=£ 8 � �&" ��� � , ��� - # � 	 % " ����� �)�R��� � ��%3�%,8�
	 ��C�� $�� � �)� � �
�:� ��" �J� � � ��	
�3�
� � %3� �$�À´ Ü �(~�fke]lm_&~&£ 	 �m��
]´

�,� áJ`]û�a
�
�



`n` �����������
	�	
����������������	
��������� �!�"�!���$#���%

< Ü �]ft�m�
> 2Æ´ Ü �]fk²�r
7<´ � � �&"(C ���%� �
%��$� � ��%"� ��� $ %"��� � ��% � � �0� � � �.� % � � � 	 8 � � " � � � , � � � ��� $ � $ � � ´
}�u]{]hkftvy[Ôjn~-}*_&~�ftv�[w£ 	 �n�m�]´

< Z�rsu(�@�B> b:´�Z�rsu({]fge³´�Ä�vyp�fk^�r�p�fge]l¦p�[]_�p�_�e(v�jm~�js �o!u]~�²�r�p�u(~�_�jm �rÔv�u]~� Armo�_I Å~�jn^
r±�Kjmhkxz[]_&��~�rsh
rs�]�(~�j½°�fk^Irsp�fkjmew´*4Ûe!� � ���:� �$% � �
�$% �
� � � % ��	 � � % � �
���
%N� � � % ���&"(C %�� �
� ��� �$� ��%V£ 	 �n�n�]´

< × @ � 	 > �I´½×7rsp�rseVrs{K_¨rme(��Ø�´Pb:´ @ _�hkxnrm_�²<´nÝ4_!p�_&oÀp�fgjne�jm Vv�rshkfg_&enp�o!u]~�²�r�p�u]~�_S Å_&rsp�u]~�_&v*jme��VjnhgxzlsÚ
jme(rmhwvyu(~y Arno!_&v&´\4Ûe � % ��� � ���;CZ�*� �$�À£K`m�m� 	 ´

à����wà��



� %�� % 	���� $ ��� ����� ��% $	��% �$# �
� % �.�$� ` 


� $ %
% �-���±��, � � � �������1���1�!�-. . 	 �

�4vyfke]liv��][]_�~�fto�rsh�o�j@jn~��]fge(rsp�_=v�� ��É � +<- �0/ � 1IÉ ����� !,/ �¥p�j _!°��]~�_&v�v*p�[]_��Kjnv�f¹p�fgjne�jm <rd�Kjmfke@p¥¤��&�:£
Ç¨_ lm_�p¨p�[(r�p��Èftv�fg^I�]hkfto!fgp�hkx�~�_��]~�_&v�_�e@p�_=�Ì{zx U4�
��� / ��É 3:Ç�f¹p�[

U4�
��� / ��É 1�Ð ! �7� ��É ��� �"!,/iÐ ! � �,+.- � / �IH  Ö` � '

�4{�p�rsfke]fke]lÔrseÆ_!°��]~�_&v�vyfkjme�js  /±rnvir
 Åu]e(oÀp�fgjneÆjs  �¦fgez²njmhk²m_&v4p�[]_�fg^I�]hkfto!fgpi Åu]e(oÀp�fgjneÆp�[]_&jm~�_�^
rm�]�]hkfg_=�Æp�j�p�j U r�pW� �§É 3Z� / É 3 ��´��qe� Åjm~�p�u]eVr�p�_&hgxn£��]U(#�� / � 3 �I3 �iÉ 3(´�×7_�lm_!pIrs~�jmu]eV�Æp�[]_
�]f¹ÕÌo!u(h¹p�x
u(vyfke]l�rse±rsu]°zfkhkfkrm~�xI Åu]eVoÀp�fkjme��T��_��Ve]_&�±rmv¨ Åjnhghkj�Ç-v�.

5 ' � �Æ��� � ' �����"� �]� / � ).�#$ ��
�% � $ ) ,
� �É 3
	��"�
��� / ��É U4� �]� / �

� É#��� !,/iÐ ! � �,+.- �0/ �
� �  Ö`s� '

��É 3
	��"� 3 � / ��É#��� !,/ZH  
m� '
� � �U� % %N� � � � %�� � ��� * -���% $G��� ��C�����% ���
�
É 3 � /�É 3 ��� � � ��� ��% 	 ���$C � ��%"� �)��� � �!����� ��#��
��-�%,�.� �
��� �����$� � ��%

/�É � ��S0- � * S $ �
� * �IH
� ������� � Z2[]_��]~�jzjs �o!jmeVvyftv�p�v2js *p�[]~�_�_i�(rm~yp�v�´
� ���½� � � �"� �]� / �S²m_&~�v�u(v�U4� �]� / ��´
×7_ �V~�vyp³jm{Vvy_&~�²n_�p�[(rsp*Ç¨jm~ 7@fke]l�Ç�fgp�[QU4� �]� / �Kjm~��"� �]� / �<ftv³_=|nu(fg²�rshk_�e@p=´w× []_�e � �É 3]£=p�[(_¶v�jmhku�p�fkjme(v
jm )U É 3
rse(�
�TÉ 3
rs~�_ip�[]_:v�rm^I_m´�4í  �±É 3]£Vp�[(_�jne]hgx±v�jmhku�p�fkjmeÔjm ��TÉ 3�fkv���3Z� /ÌÉ 3 �¨Ç�[]fto�[
ftvqrmhkv�j�r
vyjnhgu�p�fgjneÔjs )URÉT3]´qZ*j�{K_�^Ijn~�_��(~�_=o!ftvy_n£Vrsezx��(rsfk~Q��3 � / �¶ftvqr
vyjnhgu]p�fkjmeÔjs )U#É 3]£<rseV�
Ç¨jm~ 7zfge(l�Ç�fgp�[��1fke(vyp�_=rm��js =UÈ~�_!p�rsfke(v¨jme]hkx�jne]_ js ³p�[]_&v�_�v�jmhku�p�fkjme(v&£�e(rm^:_&hgx ��3 ��3 ��´
� ���½� ��� � �"� �]� / �¶fkv � * ´
Z*jI{V_&lmfke±Ç�f¹p�[w£]jm{Vvy_&~�²n_qp�[(r�p

! �7� ��ÉT©
� * #mÎ S%)
� ¢ # � S $ � � ¢ �Srse(�2! ' � �&��ÉY©
�QS )
� * #sÎ S%$ �7� * ��H
�4vyfke]lIp�[(_&v�_4p�Ç¨jI_!°��]~�_&v�vyfkjmeVv¶fke�p�[]_  Åjnhghkj�Ç�fke]l:o&rshto!u]htr�p�fgjne(v2rs~�_iv�p�~�rmfgln[np� Åjm~�Ç¨rm~��w´

� fkv�� � ´
� � �
��� �

U4�
�]� / �
� É � � �

��� � � �"! /iÐ ! �
� +<- �0/ ��É#��� !,/

� fkv�� » ´ ×7_�o!jne(vyft��_&~���� #���� � 3 � / �Srse(����� #�� / ��3Z� / ��fke�p�[]_ p�Ç¨j�vy_�pyp�fke]l@v¶a � �É 3IrseV� �ÌÉ�3(´
� � �É 3(£���� #���� � 3 � / �

���
��� ��3Z� / ��É � � �

��� �
���
� � � �]� / ��É�Ð © +.- � * /

Î

�,� áJ`]û�a
�
�



`s� �����������
	�	
����������������	
��������� �!�"�!���$#���%

� ��É 3(£���� #���� � 3 � / �
���
� � ��3Z� / ��É � � �

��� �
�"� �]� / ��Ð �"� 3 � / �

� É � � �
��� � �&� �"!,/iÐ ! � �,+.- � / �

� Ð � �"! / ��É Ð ©'+<- � * /
Î

� � �É 3(£���� #�� / ��3 � / �
���
��� � 3 � / ��É � � �

��� �
���
� / � �]� / ��É +<- �0/

� � �É 3(£���� #�� / ��3 � / �
���
��� � 3 � / ��É � � �"!,/

� / � 3 � / ��É +<- �0/

� fkv�� * ´ Z2[]_:_&|@u(rmhgfgp�x±js �p�[]_: Åjmu]~ vy_=o!jne(�¦jn~���_&~d�]_�~�fg²�r�p�fg²n_&v � * � # � � � » � � * ��Ç�f¹p�[ � » É¯· �]� /�¼
rme(� � * É�· �]� /]¼ fke�p�[]_dp�Ç¨j�vy_�pyp�fke]l@v-rs~�_do�[(_&o�7m_=��v�fg^Ifkhkrm~�hkxm´
� ���½� ����� � Ä�°z�(~�_=v�v�fgjne
jm  /�rmv�r� Åu]eVoÀp�fkjme±jm ��
� ��´
Z*j±vy_&_�p�[Vr�p ��3Z�I3 �¨fkv r
~�_&lmu]htrs~4�Vjnfge@p=£wjm{(v�_�~�²m_�p�[(rsp ��� #�� / � 3 ��3 �¨É$+.- � 3�É � ´ Ü fke(o!_ ��ftv*� * £
rm�]�]hkxzfge]l:p�[]_ifg^I�]hkfto!fgp� Åu]e(oÀp�fgjne�p�[]_&jm~�_�^�xzfk_�ht�]v

/�É � ��S0- � * S $ �
� * �IH
�

Z2[]_i�(~�jzjs �js �hg_&^:^�rIftv2e]j�ÇYvyp�~�rsfklm[@p� Åjm~�Ç¨rm~�� .
� ������� �SÊ(~�jn^�Ä�|@u(r�p�fgjne  � '!£�jme]_d_&rnvyfkhgxÌ�]_�~�fg²n_&vSp�[]_ _&|@u]fk²�rshk_�e@p�v¨jm  +.- �0/Irse(��� �"!,/:rnv2r� Åu]eVoÀp�fkjme
jm  �<´�}�hku]lnlmfke]l�p�[]_�^ fge@p�j±Ä�|@u(rsp�fkjme  A� '4xzfg_&hk�(vdÄS|nuVr�p�fkjme  C� 'À´�ÄS|nuVr�p�fkjme  A� 'qftvd�]~�j�²m_&�¦fge�p�[]_
v�rs^I_ Ç2r½x�jm{(v�_�~�²zfge]l�p�[Vr�pS¤ ¸��¥» ÉT�yÐ�� ¸��w» +.- �0/ ¸��w» � � ¸��w» ��� ! / ¸��¥» ��´ �
� $ %
% �-���±��, �,� � % �������1����� �
�������-. �

Z2[(_��(~�jzjs djs iZ2[]_�jn~�_&^ 
Æo!jmeVvyftv�p�vIjs dÇ¶jn~E7zfke]l�jnu�p�p�[(_Ô_!°��]~�_&v�vyfkjme(v�js  ��� ���yÃ=��£ -	� ���yÃ=��rseV�
�Q� ���yÃ=�� Å~�jm^�Ä�|@u(rsp�fkjme  	 � '!´�×7_i{K_�lmfke±Ç�f¹p�[Ôr�hk_�^I^�rIrs{Kjmu�p�p�~�fklmjne]jm^I_�p�~�fkodvyu(^Iv&´
5 ' � �Æ��� ) ��� 
 % � �:� � ��� ��� � � �$� �*��%,�&" ��� �$� �0� % " �

� » �����yÃ=��É Â>
¸t¾³»

� $ � �ÖÎ ��¸ �I� � * ������Ã=��É �Î
Â>
¸t¾³»

� $ � �ÖÎ���¸ S�Î���¸��w» �I� � ¢ � � ��Ã=��É Â>
¸k¾³»

� $ � � �
��¸ ��H  
 	 '

� ���0� ��� � % 	���� % %3� � � � " " � ���(�)� #���	 �
%N� �4Ã�- 9 ��� ��#��
Î�Ï�Ð

Â>
¸k¾³»
Ëz¸³É / �6�����yÃ=��©n¬�S -	� � ��Ã=�2© * « S �Q������Ã=�2© *ª � 1 � * S $ �
� * �  
n`�'

à����wà��



� %�� % 	���� $ ��� ����� ��% $	��% �$# �
� % �.�$� `n�

9 � ���
��� ���yÃ=��É �

� � ��� ! / �CÃ=� & Î�Ã�Ð7Ã +<- �]Î / �AÃ=�³Ð7Ã*+.- �0/ �AÃ=�*Ð � * �����yÃ=�]S � ¢ � ���yÃ=��+<- �0/ �CÃ=� ( �  
 
 '

- �����yÃ=��É �
� � � �"! /Z�AÃ=� & Ã S Ã Î +.- �(Î�/ �CÃ=��Ð 0 Ã

Î +<- �0/ �CÃ=��S Î � � Ð +<- �
/ �CÃ=� � � » � � ��Ã=��S � * �����yÃ=��Ð +.- � / �AÃ=�
Î � ¢ � � ��Ã=� ( �
 
s� '

�Q� ���yÃ=��É �
� � ��� ! / �CÃ=� & Ã S Ã Î +<- �(Î / �AÃ=��Ð 0 Ã

Î +.- �0/ �AÃ=��ÐqÎ � � Ð +.- �
/ �AÃ=�I� � »+�����yÃ=� S � * � � ��Ã=��Ð +<- �0/ �CÃ=�
Î � ¢ �����yÃ=� ( H
 
n��'

� ������� � Ü fke(o!_�p�[]_�rse]lnhg_=v�fke p�[]_�p�rme]lm_&enp��]hkrme]_
rm~�_	7@e(j�Ç�ew£�Ç¶_ÌÇ¨jm~ 7�jnu�p�p�[]_
rme]lmu(hkrm~���_! Å_=oÀp
uVvyfke]l¦Ä�|@u(rsp�fkjme  	 � 'd~�r�p�[]_�~ip�[(rse�ÄS|nuVr�p�fkjme  C� 'À´ÔØ4v�v�u]^Ifge(l±p�[(rsp �m¸4É �7rme(� �V¸qÉ / �CÃ=��£�Ç¶_
~�_�Ç�~�fgp�_iÄ�|@u(r�p�fgjne  	 � '¶rnv¨ Åjmhkhgj�Ç-v�.

��� �"! / �AÃ=�
� * � �K¸¥Ð7Ë@¸ ��É��w¸�S $ � � �  
m� '

Ç�fgp�[
�w¸�É � ¸ � ¸kº*»2Ð �Î � � *¸ S � *¸tº³» ��+.- �0/ �CÃ=�IH  
 - '

Ä�°z�(~�_=v�v�fge(l�p�[]_���fk~�_=oÀp�fkjmeVrshwo!u(~�²�r�p�u]~�_&v � ¸ Ç�f¹p�[±Ä�u]hg_&~ � v�~�_�htr�p�fgjnew£@p�[(rsp-fkv
� ¸*É:+.- � * ��¸�©�« S%� �"! * ��¸�©nª��  
 � '

rme(��vyu]{Vv�p�f¹p�u�p�fke]l1fge@p�j Ñ Â¸k¾w¸ �w¸Ixzfg_&hk�(vÔr�[]jn^Ijmlm_&e]_�jnu(v
�Vjnhgxze]jn^:ftrshijm :��_&lm~�_�_� Åjmu]~±fke�v�fke]_&v
rme(�­o!j@vyfke]_&v&´ ×7_�hkfge]_=rs~�fgÓ&_7p�[]ftv¦�Kjmhkxze]jm^Iftrsh�u(v�fke]l1p�[]_�vyp�rme(�]rm~��Y Åjm~�^�u(hkrm_ +<- � * ��É � � S+<- �(Î � ��#sÎ ����� ! * �ÈÉ � � Ð +.- �(Î+� � #sÎ �"+.- ��� +.- � $�É � +.- �M���WS $ � #sÎ4S(+.- �%� �¦Ð $/� ��#mÎ�£drmv
Ç¶_&hghirmv
+<- � * �����"! * �:É � � Ð2+<- � ��� ��# 
 �'+<- � � �:ÉT� +.- � �\� S � +<- �]Î+� S 0 � # 
 ��� �"! � �IÉ � +.- � �\�4Ð � +.- �]Î+� S
0 ��# 
 ´�Z2[]_&v�_&v�o&rshto!u]htr�p�fgjne(v2vyfk^I�]hkf¹ Åx�p�j�Ä�|@u(r�p�fgjne(v  
 
 '!£� 
m� '¨rse(�  
n��'!´

�qjsp�fto!_2p�[(r�p�p�[]_�_!°��]~�_&v�v�fgjne(v�js  -	������Ã=�³rse(� �Q�����yÃ=�(��u(v�pS�]f¹Þ<_�~�{zxip�[]_-v�fglne�jm Vp�[]_-o!jz_!ÕÌo�fg_&enp
jm  � »+�����yÃ=��´ �
5 ' � �Æ��� , ' ��� 5 � % � ).�$C ���$� � ��#�� ��%"� � �*�
� � - � % $6�.� %��$� $ �
� ��� � � % "

����5�� �J��Ã=��É Â>
� ¾³»

+<- �M��5KS§© �wÏÃ ��H  
m� '

� � �wÏ #½Ã¦É 3 �;-��ÔÎsÏ�- �:� � %:����5�� �J��Ã=��É1Ã*+.- � 5 � � ���³Ï #½Ã �É�3 �;- �ÔÎ�Ï ��% $/�wÏ¦É 3 �;- �±ÎsÏ�-
��� �
%���� 5)���J�yÃ=��É 3 �

�,� áJ`]û�a
�
�



`m� �����������
	�	
����������������	
��������� �!�"�!���$#���%

� ������� ��4í ��wÏ #�ÃÔÉ 3 �;- �ÔÎ�Ï�£zp�[(_i~�_=vyu]hgp�fkv�p�~�fg²zftrshÖ´��qp�[]_�~�Ç�ftvy_n£]o!jmeVvyft��_�~¨p�[]_ p�Ç¶j:p�_�~�^Iv�.

����5�� �J��Ã=��É Â>
� ¾*»

+<- �%� 5KS§© �wÏÃ ���/����5�� �)�yÃ=��É Â>
� ¾³»

���"!���5WS�© �³ÏÃ �IH  A�n� '

� _!p/�J�CÃ=��É#�³Ï #½Ã�´ �qv�fke]l�o!jm^I�]hk_!°
e@u(^�{K_�~�v2Ç¶_ [(r½²n_4p�[]_ilm_&jm^I_!p�~�ftodvyu]^
��� 5)���J�yÃ=�&S � ��� 5)���J�yÃ=�*É Â>

� ¾³»��
¸�� �

�
¸����âÂ	� � � É

�
¸
�
�@º����tÂ��
� � Ð �

¸wÂ����tÂ	�

� Ð �
¸����tÂ	�  A� 	 '

Ç�[(jnv�_dezu]^I_&~�rsp�jm~2ftv2ezu]hgh³f¹ �Ã �J�AÃ=��É �wÏ�É�3 �;-��ÔÎsÏ�´ �

×7_�rs~�_ e]j�ÇT~�_&rn��xIp�j��]~�j�²m_ Z2[]_&jm~�_�^ 
:.
� ������� �KZ³jI�]~�j�²m_ � � £zÇ¶_ e]_&_&�
p�j�v�[]j�ÇÙp�[(r�p -	� ���yÃ=��É:�Q�����yÃ=��fke±hg_&^:^�rI�]´ �4vyfke]l:p�[(_ p�~�fglnjme]jmÚ
^I_�p�~�fko�v�u]^Tjm �hg_&^:^�r - £&Ç¨_�[(r½²m_ � » �����yÃ=��É����ÖÎ ��� �Z��Ã=�I� � * � ���yÃ=��ÉY��� ���VÐ �nÏ #½Ã
� 
 �yÃ=��� � ¢ �����yÃ=��É��� �\��� 
 �yÃ=��´

@ u�p � »/� � ��Ã=�¨É 3Ì Åjm~ rshkh*²�rshku]_=vqjm �Ã�vyfke(o!_n£<{@x�p�[]_:v�rs^I_�hk_�^I^�r]£<Ç¨_�e]_&²m_&~q[(r½²n_ �mÏ #�ÃÆÉ 3�;- �ÔÎ�Ï� Åjm~-Ã @ 0 ´ Ü fke(o�_.-�rseV�&�Ù��uVv�p4�]f¹Þ<_�~4{@x�p�[]_�vyfklmeÔjm *p�[]_�o!jz_�Õ�o�fg_&e@pqjs  � »�£ - É �È Åjm~
rmhgh¥Ãwv&´
Ê(jm~ 
 � £ ��������Ã=�4rse(� - �����yÃ=�4�]_��K_�e(�Æu]�Kjme
��f¹ 2p�[]_�p�~�fklmjme(jm^I_!p�~�ftoIvyu]^�v � * jm~ � ¢ rm~�_Ie]jne²�rme]fkv�[]fke]l(´�Ø�o&o!jm~���fke]l�p�j:p�[]_irs{Kj�²m_4hg_&^I^Ir�p�[]_io!jmeV��f¹p�fgjne�ftv 
 Ï #�Ã±É 3 �;- ��ÎsÏ�£�Ç�[]fko�[�j�o�o�u]~�v

 Åjn~�ÃÔÉ ��jme]hkxm´
Ê(jm~ � � £(f¹pqftv-_=rmv�fghkx
o�[(_&o�7m_=�
p�[(rsp-p�[]_�jme]hkx�²�rshku]_�jm �ÃÆv�u(o�[�p�[Vr�p - �����yÃ=�¨²½rme]ftvy[]_=v�ftv-Ã�É � ´

�

à����wà��



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

Unité de recherche INRIA Lorraine : LORIA, Technopôle de Nancy-Brabois - Campus scientifique
615, rue du Jardin Botanique - BP 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 - BP 105 - 78153 Le Chesnay Cedex (France)

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


���������� ��� ���

ISSN 0249-6399


