
HAL Id: inria-00076935
https://inria.hal.science/inria-00076935

Submitted on 29 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.

Une Interface C++ pour programmer sur la connection
machine

Philippe R.B. Devloo, Loula Fatima Fezoui, Stéphane Lacire

To cite this version:
Philippe R.B. Devloo, Loula Fatima Fezoui, Stéphane Lacire. Une Interface C++ pour programmer
sur la connection machine. [Rapport de recherche] RR-1698, INRIA. 1992. �inria-00076935�

https://inria.hal.science/inria-00076935
https://hal.archives-ouvertes.fr


�

�������	�
��

���
�����
�������

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

�$#&%('()*'(+�'���,-'()/.0#&,-1
2�3 � 35476&39874:6;3
3 #<�=#�>?. 8(@ ,0'()/AB+ 3
3 ' 3 #<��+�'7. @ ,-'()/AB+ 3

�C.-D 6 )/,E��#B'()*DF.01*)/%
G�HI�JH!K5LNM

LPOBQ0O�K�RS,-1*TU.-#�# 3 � 3V2�39W

XZY\[][�^`_ba0ced]f	Xgfih-j�fB_-h-j�f

kml"npo\q&r

sut�v�w]t]x;yzy�{ |
}�~&���\�F�����N���P���:�����]�z����� �z����P�����P~��7���&�

�&���
�;�!���P���P�����F� ��P�b���]�z�

� � � ��� ��� �¢¡�£¥¤¦� ¤¨§ §
©«ª¬� � ©­� ª¥®¢� £°¯ ¯ �m� ±�� �
²³£ ¤¨ª¬� � �¦¤´���&ª¬� ¯ £¥¤¦µ �B� �

¶]·�¸*¹*¸*º�ºF»�¼¾½À¿�½\Á
ÂSÃ
Ä�Å
Å
ÄÇÆ-È�¹/ÉEÊuÂ�ËÇÅ�Ì�Í

ÎBÏCÐ»9º�·&É-Ñ\»ÒÄÇÓ�Ô�Í�¼�Â

ÕÖÉ-¸]×5ØPØ�Ù





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

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

���������������! #"%$&"('*),+.-0/1/32 4�5768�:9<;=)?>@/*ACBED
FHGJI�K���L9NM��C-PORQSBUTC) D

V:WYX[Z]\_^a`bX[c�Xedf`bgihjXlkmX[nfo\pdrqsn[\itvu�Z]\pn:qw\yxwX{z|gpdf`b^�g}xwXJ~�dju�`�q�`b��`bg�h]Xl��X[u�����qwu�\pu�tvu�Zj\pn:qw\yqwuLz�� �������y�
z|tv���y�p�}�j�����\pg��_gpu��X�hjgpu�z|\pc�Z�gpuN�������������������f~��v�
� ~� ���~��?��gpZj¡�qw\}�¢��d�`�qwZjg}x£qwu[¤U�}�_�p¥j¤]�Hgp��`bXYhjX[u����jn:qwg}xsXeu[¤]�p¦§�}¦p��¨N©�ªf«�¬�­®­®¯®¤r°±�H�H �z|t��

²



�

���������
	����

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

�,+.-0/1-3242657��8:9
86;�5=<>/3?@?�A6"#?CB./EDF
45HGH?CB.-IA !CJLK5H24+MDON45P"QDOR=-3S*5

TVUPW#X(YZU7[\��N^] K5HRHS�- J -3R=-�B4N^5HN4_&5H`ba./357]45bR=/EDc_&_&5H_d�����7AeN4?Of@DcBg]ehiB4N45d-jN J 5HS�k
l DORH5nmDd/EDo/1-ja4SpDq-jS�-j5o�6����� ! ]457/rDs��?CN4N45HR J -3?tNu� DcR=+.-3N45c8e;�5H_�5wv45H`F2./j5H_�N.B4` K5HSx-3y@B45H_
_�-j`F2./35H_z[4?t2 K5HS{D J -3?CN4_|DcSx- J +4` K5 J -3y@B45H_
}~24S*?>]4B.- J _&R�Dq/EDq-jS&5cA ! �
���\�dAe8080��5 J /rDPS K5H_&?c/3B J -3?tN
]ehiB4Ns_�f�_ J m5H`F5%/1-jN K5�Dq-jS&5�2MDcS��>DORH?Ca.-#_{?tN J B J -0/1-j_ K5H5H_�2�?tB4S|<�Dq/1-j]45HS�/Ih�-3N J 5HS l DORH5c8M��NsRH?t`bk
2MDOS&5�/j5H_�2�5HS l ?CS*`�DON4RH5H_b]45F/Ih�-3N J 5HS l DcRH5��%����D�<�5HR�RH5=/1/j5H_d]45�/rD�/1-ja4SpD�-3Sx-35g���c�6����� !
D�-3N4_�-|y>Beh:Dq<�5HRbRH5=/1/j5H_7?ta J 5HN.B45H_�5�N�B J -1/0-3_pDON J ]45HB@v^/rDON4�>DO�C5H_ K5=<�?c/jB K5H_�]45b/rDg�|?tN4N45HR=k
J -3?tNg�uDORH+.-3N45c[�����5 J ���skx
����Q	�������8
�
N�R�DO_ J 5H_ J R=/EDc_&_�-jy@B45�5HN K5HRH?O/3?t�c-j5
5H_ J 24S K5H_&5�N J�K5�2M?tB4S|-1/0/3B4_ J S&5HS|/j5H_�265�S l ?tS&`�DcN4RH5H_�]4B
R�D�/3RHB./Q26DOSpD�/1/xm5=/j5PD�<�5HR�]45H_%5HN J -j5HS&_z8

�$�����Z���
	�����
@������
��������
��������� �(�*���
����	
)���������������	%�&���'�(�P��)
�����

���FW��PT����d�o[��xN J +�-j_n�%?CS*�MA�D�_&5 J ? l �%����R=/rDO_&_&5H_^DOS&5�]45H_{RHSx-3a65H]��
+.-3RH+
24S*?c<@-j]45 J +45���?CN4N45HR J -3?tN��uDORz+.-jN45�24S*?C�tSpDO`F`o5HSg�%- J +'D�_�-j`F2./1-0�M5H]�-3N J 5HS l DORH5 J ?
J +45o�#����� ! /1-jaLS{DcSxf�8e�
B4`F5HSx-3R�D�/ J 5H_ J R�Dc_&5H_�_&B4R=+uDO_�2MDcS{Dq/0/35=/�DOS�- J +4`F5 J -3R�?C265HSpD J -j?CN4_
}I_{R�D�/rDOS�24S&?@]4B4R J A ! �%�P�\�dA0818 �eDcN4]7D
��DORH?Ca.-C- J 5HS{D J -0<@5�S*5H_{?O/3B J -3?tNeAqDOS&5,B4_&5�] J ?%265HS l ?tS&`
D�<�Dq/1-j]MD J -3?tNo? lMJ +45�������-3N J 5�S l DORH5c8@�\5HS l ?CS*`�DON4RH5�S&5H_&B./ J _�? lMJ +45��%����-3N J 5HS l DcRH5�DcS*5
24S*5H_{5HN J 5H]¡DcN4]¢RH?C`o2MDcS*5H] J ? J +4?C_&5s?Ca J Dq-jN45H]�B4_�-3N4� J +45g�e����� ! /1-ja4SpDOS�f¡?CSoB4_�-jN4�
+.-j�C+.k£/j5=<�5=/e/rDON4�>DO�C5H_%? l¤J +45d���nk � _�f�_ J 5H`¥_{B4R=+nDc_�����?tS����skx
\���Q	�������8
��Rz/EDc_&_�-jR�Dq/L5wvMDc`o2./35�-jNoN�B4`o5HS�-jR�Dq/�5HRH?c/j?C�cf�-3_,B4_&5H] l ?CS¤-0/1/3B4_ J SpD J -jN4� J +45�2M5HS l ?CS*`�DcN4RH5
-jNn2MDcS{Dq/1/j5=/¦RH?t`F24B J D J -3?tN��%- J +�-3N J 5H�C5HS*_z8



�

�������	��

�
���������

��5H_�]45HS&N.- m5HS&5H_�DcN4N K5H5H_�?tN J <�BuDO242MDcS{D��� J S*5�]45PN4?C`ba4S*5HB4_{5H_%`�DcR=+.-3N45H_�2MDcS{Dq/0/ m5z/j5H_ J S�m5H_
].-0<�5HS&_&5H_Q]MDON4_¤/j5HB4S\DcS*R=+.- J 5HR J B4S&5�5 J /j5HB4S\S K5H_{5�DOBP]45�RH?C`o`bB4N.-jR�D J -j?CNe8c;�5�2./3B4_zAO/j5H_Q/EDcN.k
��Dc�t5H_�]45d24S*?C�tSpDO`F`�D J -j?CN ]457+MDcB J N.-0<@5�DcBg].-j_&2�?CN.-ja./35H_�_&B4S�RH5H_�`�DcR=+.-3N45H_�_&?tN J ]45H_
5wv J 5HN4_�-3?tN4_d]45b/EDcN4��Dc�t5H_�R=/rDO_{_�-jy@B45H_�Dc]MDc2 J4K5H5H_PDcB@v 2MDOS J -3RHB./EDcSx- JLK5H_�]45F/£h:DOS&R=+.- J 5HR J B4S*5
RH?tN4_*-j] K5HS K5H5t86�|5=/EDbS*5HN4](] K5=/1-jR�D J 5 J 26DOS l ?c-j_
RH?��B J 5HB.v�/£h:DO]MDc2 J D J -3?tNn]45�RH?>]45H_%5wv.-j_ J DcN J _
5 J /j5HB4S J SpDONL_ l 5HS J ]ehiB4N45�DOS&R=+.- J 5HR J B4S*57<@5HS*_�B4N45�DOB J S*5c8¦� Dq/j�CS K57/EDsRH?CN><@-0<@-EDq/0- J�K5�}~S*5=/1k
D J -0<�5O��]45�/rD��|?tN4N45HR J -3?tNn�uDORH+.-3N45cA>/EDbRH?tN4RH5H2 J -3?tNn5 J /£h -j`F2./EDcN J D J -3?tNs]eh Dq/j�C?tS�- J +4`F5H_
`�Dc_&_�-1<�5H`o5HN J 2MDOSpDq/0/ m5=/35H_�N K5HRH5H_&_�- J 5HN J 2MDOS l ?O-3_�a�5�DcB4RH?tB42u]ehi5��#?tS J _�N4? J DO`F`F5HN J 2�?tB4S
] K5=�MN.-jSPB4N45FS K5H2MDcS J - J -3?tN Dc] K5Hy>BMD J 5o]45H_P]4?CN4N K5H5H_P]45FR�Dq/jRHB./�_&B4S�/35H_P`b-0/1/0-35HS*_�]45�24S*?ck
RH5H_&_&5HB4S&_�/j?.R�DOB@ve8
;Ph:DOB J S*5�2MDcS J A#/Ihi5�N4�t?CB45H`o5HN J DcR J B45=/|26?CB4S�/ED(24S*?C�tSpDO`F`�D J -3?tN�?tS�-j5HN J�K5H5=k~?Ca��*5 J 5 J /35
����� 5HNd2MDcS J -jRHB./1-j5�S=AC`F?CN J S&5,/Ih�-3N J�K5HS��5 J ]45H_¦-3N l ?tS&`�D J -3R=-j5HN4_�5 J ]45H_\N�B4` K5HS�-jR=-35HN4_\2�?tB4S
B4N45�RH?CN><@-1<>-rD�/1- J�K57DcRHRHS*B45d5 J B4N4572./jBL_��CS{DcN4]45 l DcR=-1/0- J4K5�]45d24S*?C�tSpDO`F`�D J -3?tNg_pDcN4_�_pDcR=k
Sx-1�M5HS�/ED¢2L?CS J DOa.-1/0- J6K5^]45H_(RH?@]45H_s?ta J 5HN.B4_z8��%?CB4_(24S K5H_&5HN J ?CN4_�-3R=-7B4N45 J 5HN J D J -0<�5 ]45
RH?tN4_ J S&B4R J -3?tNeA�mDo/Ih Dq-j]45d]45������gAe]eh B4N45P-3N J 5HS l DORH57]45d24S*?C�tSpDO`F`�D J -j?CN 5HN J S*57]eh B4N45
2MDOS J B4Nd/rDON4�>DO�C5%Rz/EDc_&_�-jy@B45�]45
+MDOB J N.-0<@5�DcBeAO/j5��FAC5 J ]eh DcB J S&5�2MDOS J�� ��T! OWg} �#���
D�/1k
/j5=/¦� N4_ J S*B4R J -j?CN ! 5 J ��_&B4S|/rD���� � 86"QDba.-ja./1-j? J +Qm5Hy@B45�y>B45�N4?CB4_%24S&?t2�?t_{?tN4_|-3R=-¦5H_ J /1- K5H5
]ehiB4N4572MDcS J mD�RH5HS J Dq-jN45H_�2MDcS J -jRHB�/EDcSx- J4K5H_%]45�/Ih DcR J B45=/1/j5o��� � }~2MDOSpD�/1/ K5=/1-j_&`F5�`�DO_{_�- l ]45H_
]4?tN4N K5H5H_zAO/Ihi5wv.-j_ J 5HN4RH5�]45
������� ! A180818 ��5 J _&5HS J ]eh DcB J S&5�2MDOS J ]eh -jN J 5HS l DcRH5�D�<�5HR�/35�/rDON4�>DO�C5
�F8��
?tB4_�2�5HN4_&?tN4_�RH5H2�5HN4]MDON J y@B45�]45H_�5wv J 5HN4_�-j?CN4_�<@5HS*_�]eh:DOB J S*5H_�/rDON4�>DO�C5H_�]45�+MDcB J
N.-0<�5�DcB�5 J ]eh DcB J S&5H_%`�DcR=+.-3N45H_�_&?CN J 2�?t_&_�-3a./j5�_%5 J S K5�D�/1-j_pDca./j5H_H8
"#5�24S K5H_{5HN J S{Dc242L?CS J 5H_ J RH?tN4_ J - J B K5�]45 J S*?c-j_
2MDOS J -35H_z[
;�DcN4_�/EDg24S&5H`d- m5HS*5�2MDcS J -j5cA\N4?tB4_bSpDO242�5=/j?CN4_ba4Sx- m5=<�5H`o5HN J /35H_�R�DOSpDcR J4K5HSx-3_ J -jy@B45H_�]45�/ED
��?CN4N45HR J -j?CN^� DcR=+.-3N45d�dY#"�$�8�"QDo]45HB@v.- m5H`F5�2MDOS J -j575H_ J RH?CN4_pDORHS K5H5�mD7/rD�]45H_&RHS�-j2 J -j?CN
]45b/EDsa.-3a./0-3? J +�m5Hy>B45V����� mDV2MDcS J -jSP]45FN4? J -3?tN4_�/0- K5H5H_7DOB�2MDOSpD�/1/ K5=/1-j_&`F5b`�DO_&_*- l ]ehiBLN45
2MDOS J 5 J DOB@v�-j] K5H5H_Q]45,aMDc_&5|]45,/rD�24S*?C�tSpDO`F`�D J -3?CN7?tS�-35HN J�K5H5&%@?ta'�*5 J }IR=/rDO_&_{5H_zAO_&B4S*Rz+MDOS&�t5cA
26?c/0f�`F?tS&24+.-j_{`o5�80818 ��]eh:DOB J S*572MDcS J 8�;�DcN4_%/ED J S&?O-3_�- m5H`F5P2MDcS J -35cA6N4?tB4_�24S K5H_&5HN J ?tN4_�]45H_
J 5H_ J _�]45
<@Dq/0-3]MD J -j?CN�]45�/EDPa.-3a./1-j? J +�m5Hy@B45�5 J ]45�RH?t`F2MDOSpD�-3_&?CN�D�<�5HR�]eh DcB J S&5H_�/rDON4�>DO�C5H_z8
;�5H_�DO242./1-3R�D J -j?CN4_�N.B4` K5HS�-jy@B45H_�_�-3`o2./35H_�?tN JoK5 J�K5�R=+4?c-j_*-j5H_�2�?tB4S�`b-j5HB@vVS*5HN4]4S&5
RH?t`F2 J 5
]45H_V2�5HS l ?tS&`�DON4RH5H_�R�?t`F2MDOS K5H5�_�5HN J S*5�/j5H_�/rDON4�>DO�C5H_�]45 +MDcB J N.-0<@5�DcBeA��6����� ! 5 J /ED
a.-ja./1-j? J +¤m5Hy@B457�%���P8#��5H_�Dc242./0-3R�D J -3?tN4_%_&?CN J /j5H_%_{B.-0<>DON J 5H_z[

( ?t2 K5HSpD J -j?CN4_%DcSx- J +4` K5 J -3y>B45H_�]45�aMDO_{5c8

( S K5H_&?c/jB J -j?CN�]eh B4Ng"QDO2./rDOR=-35HNe8

( B4Nn5wv45H`o2./35�_�-j`F2./35�]45�_�-j`bB./rD J -j?CN�5HN K5HRH?O/3?t�c-35c8



���������	��

����������������������
 �

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

(*)+( ,�-/.021	0�354768479+:*3<;=0?>+6A@CB DFE )
GIHKJ�LNM�OQPRTSURTV�W	XYV J X[Z�W	\�W	X]X_^R`X]R7a "\hiB4N.- JLK5�]45�R�Dq/jRHB./.2MDcS{Dq/0/ m5=/j5�5H_ J /j5|RH?@5HB4S¦]45,/rD���� 8
�I/¦5H_ J RH?CN4_ J - J B K5�]45�`b-0/1/0-35HS*_%]45�24S*?@RH5H_&_{5HB4S*_�}£-jR=- ²cb �ed �.��y@B.-¦265HB.<@5HN J �5 J S&5�-3N J 5HS&RH?tN.k
N45HR JMK5H_�]45 l DgfRH?CN(/3?t�c-jRz-j5=/1/j5d265HS&`o5 J&J DcN J Dq-jN4_*-¤/j5H_ K5HRw+MDcN4�t5H_�]eh�-3N l ?tS&`�D J -3?tNu5HN J S*57/j5H_
24S*?@RH5H_{_&5HB4S*_H8��|+MDOy@B45b2LS*?@RH5H_&_{5HB4S�2�?C_&_�m5H]45b_pDV24S&?t24S&5F` K5H`F?O-3S*5�} �eheb�i a.- J _HA J 5H`o24_
]eh DcRHR>m5H_�]45 h �ga���_=��5 J B4N45�B4N.- J4K5�DcSx- J +4` K5 J -3y>B45�5 J /j?C�c-jy@B45 }I��"Q����]eh:DOS&R=+.- J 5HR J B4S*5
��� ! �
8.�|+MDOy@B45 K5=/ K5H`o5HN J ]ehiB4N45�<>DOS�-EDca./j5�2MDOSpD�/1/ m5=/35�5H_ J _ J ?@R=� K5H5�]MDcN4_¦/rD
` K5H`o?c-jS&5�]eh B4N
24S*?@RH5H_{_&5HB4S=A�DcBg` �5H`F575HN4]4S*?c- J _&BLS J ?CB4_�/j5H_�24S&?@RH5H_&_&5HB4S&_z8e�
-jN4_�-IAL/35H_�?t2 K5HS{D J -3?CN4_%_&B4S
B4N45F<�DcSx-rDOa./35F_&?CN J 5��e5HR J B K5H5H_P5HN�2MDcS{Dq/0/ m5=/35F2M?tB4S J ?CB4_�/35H_ K5=/ K5H`F5HN J _�/rDnRH?C`o2�?t_wDON J 8
"\hi?CS&��DcN.-j_pD J -3?tN�-3N J 5HS*N45�]45�/rDd`�DcR=+.-jN45�265HB J _&5�S K5H_{B4`o5HS�a4Sx- m5=<�5H`F5HN J RH?t`F`F5�_&B.- J [

( ²�b 24S*?@RH5H_{_&5HB4S*_kj ² R=+.-j2e8
( � R=+�-j24_5j ²ml 5=- J 5H�M8
( �nl 5=- J 5H�>_Ij ² a�?�DcS*]e8
( ²�b a6?>DOS&]4_oj ²�i 24S&?�RH5H_&_&5�B4S*_z8
"�5H_\R=+.-324_¦_&?CN J ].-3_&2�?t_ K5H_¤5HN7+.f�245HS&RHB4a65c8�"#5 l 5=- J 5H��5H_ J B4NoDcRHR K5=/ K5HSpD J 5HB4S�]45�R�Dq/jRHB./

p ? J&J DcN J ].-j_&2M?C_pDON J ]45�_wDd24S&?t24S&5�` K5H`F?O-3S*5c8

G R?qr\�s LtO UuL S8a "\h:DOB J S*5 K5=/ K5H`F5HN Jnl ?CN4]MDO`F5HN J D�/P]45 /ED���� 5H_ J RH?tN4_ J - J B K5^2MDOS
/£h ?tS&].-jNMD J 5HB4S l S&?tN J Dq/�}~?tB 2./3B4_�-j5HB4S&_(_&5=/j?CN /ED RH?CN.�M�CB4S{D J -3?tN��{8���5HS J Dq-jNL5H_�<>DOS�-EDca./35H_
_&?CN J R�Dq/jRHB./ K5H5H_�]45 l DtfRH?tN�_ K5Hy@B45HN J -j5=/1/j5wv>]45 J 5z/0/35H_�<>DOS�-EDca./j5H_�S K5H_�-j]45HN J ]MDcN4_�/rDP` K5H`F?O-3S*5
]4B l S*?CN J Dq/I8L"\h B4N.- J4K5�]45�R�Dq/jRHB./¦2MDOSpD�/1/ m5=/35�2M5HB J Dq/3?tS&_ �5 J S&5�<�B45�RH?t`F`o5�B4N45P5wv J 5HN4_�-3?tN
-jN J 5=/0/1-j�C5HN J 5�]45�/rDd` K5H`o?c-jS&5�]4B l S&?tN J D�/I8
�
hi5H_ J /35 l S*?CN J Dq/.y@B.-�5wv K5HRHB J 5�/j5�24S*?C�tSpDO`F`o5cAty@B.-�].-rDq/j?C�tB45
D�<�5HR�/j5�24S&?t�CS{Dc`o`F5HB4SzA

5 J Rch 5H_ J /3B.-¤y@B.-¤5HN.<�?c-j5�/j5H_�?CS*]4S&5H_bmD�/£h B4N.- J4K5�]457R�D�/3RHB./¤2MDcS{Dq/0/ m5=/j5�2MDcS�/Ih�-3N J 5HS&` K5�].-EDq-jS&5
]ehiB4Nn_ K5Hy@B45HN4RH5HB4S�[4/j5�_ K5Hy@B45HN4RH5HB4S�] K5HRH?�]45�/35H_%RH?t`F`�DON4]45H_�<@5HNMDcN J ]4B l S&?tN J D�/�5 J /j5H_
].- �#B4_&5�_&B4S J ?tBL_¦/j5H_,2LS*?@RH5H_&_{5HB4S*_z8���Nd265�B J RH5H2�5HN4]MDON J S&5HN4]4S&5�BLNb24S&?@RH5H_&_&5�B4SQ-3NMDOR J - l A
Rchi5H_ J mDV].-jS&5cAQ2�?tB4SPRH5HS J Dq-jN45H_�-jN4_ J S*B4R J -j?CN4_zA\N45b/j5H_ l Dq-jS&5F5wv K5HRHB J 5HSPy@B45F2MDOSPRH5HS J Dq-jN4_
24S*?@RH5H_{_&5HB4S*_�}~].- J _�DOR J - l _=�{8M��NF] K5=�MN.- J D�/3?CS*_�B4NFRH?CN J 5wv J 5�}I5HN4_{5H`da./35
]45H_�24S*?@RH5H_&_{5HB4S*_
DOR J - l _=�{8



� ��� �������	�o��
��
��� ��� �������	��� h

G R�� W J O \�R��TZ PR`\ M Z�� PR`\ M��[J R��

�bY  ���� W�� � O R�� a "#5�_�f�_ J m5H`o5�]ehi5HN J S K5H5O��_&?CS J -j5H_(]45 /rD���� 5H_ J ?tS&��DcN.-3_ K5
RH?t`F`o5nB4N¡5HN4_&5H`ba./j5�]45�24S*?@RH5H_&_{B4_oR=/1-j5HN J k~_&5HS�<�5HB4S J ?tB4S&NMDcN J _&B4SoB4N¡?CB¢2./3B4_�-j5HB4S&_
?tS&].-jNMD J 5�B4S*_%S&5=/0- K5H_�2MDcS�B4N45�/1-EDq-j_{?tNg� J +45HS&N45 J 8

G R! W O W#"=W J X O a "#5�;�D J D%$%DOB�/ J 5H_ J /j5P_�f._ J m5H`F5�]45�_ J ?@R=�cDc�t5�]45�`�Dc_&_&5�]45�/ED
����8¤�I/�265HB J RH?tN J 5HN.-3S ²�& ��a ]45�]4?CN4N K5H5H_HAQ5wv J 5HN4_�-ja./35H_ �*B4_&y@BehEmD �'& ��ae8,"QD�<@- J 5H_&_{5
]45 J S{DcN4_ l 5HS J _&5 l Dq- J mD ��h �(a��q_z8M;�5H_
;�D J D($%DOB./ J _ J SpD�<tDq-0/1/EDcN J 5HN�2MDcS{Dq/1/~m5=/j5�2M5HB.<.5�N J
D J&J 5=-3N4]4S&5 ²)&*& �(a��q_z8

G R�� s J[O�M X+� SUR-, M � J W	X M � W O�M s L/. \�W	Z�� M+�[J R7a �\?CB.<�?O-3S�<@-j_&BMDq/0-3_&5HS�/j5H_�]4?CN4N K5H5H_
265HN4]MDcN J /j5dR�D�/3RHB./£Ae2�5HB J Dq-j]45HSbmDFB4N45�`F5=-0/1/j5HB4S&5dRH?t`F24S K5H+45HN4_�-3?tNg]4Bu24S*?Ca./ m5H`F5c86"#5H_
?tB J -0/3_��tSpDO24+.-3y@B45H_�]45�/rDs��� 265HS&`o5 J&J 5HN J ]45H_�DcN.-j`�D J -j?CN4_�5HN J 5H`F24_�S K5H5=/¤Dq-jN4_*-¤y@B45
]45H_�D)0�R=+MDc�t5�_|SpDO2.-3]45H_%5 J ]45��tSpDON4]45�y@BMD�/1- JLK5c84�
N21p
4SpDO`F5Ha4B �e5HS43b].-jS&5HR J 5H`F5HN J RH?CN.k
N45HR JMK5 mD�/£h B4N.- J4K5F]45FR�Dq/jRHB./|2MDcS{Dq/0/�m5=/35F2�5HB J�J S{DcN4_ lOK5HS*5HSP]45H_�-3N l ?CS&`�D J -3?tN4_P�CSpDO24+.-3y>B45H_
]45H_�24S&?@RH5H_&_&5HB4S&_�<@5�S*_�B4N^`F?tN.- J 5HB4S�RH?CB./j5HB4S�+MDcB J 5oS K5H_&?c/jB J -j?CN¢mD�B4N45d<@- J 5H_&_&5b]45 � &
�(a��q_z8¤;�5b2./3B4_zA¦B4N^24S&? J ?@RH?O/35b2�5HS*`F5 J mD�B4N�24S&?C�tSpDO`F`o5o_zh K5wv45HRHB J DcN J _&BLS�/rD ��� �
]ehi5HN.<>?�f�5HS�_{5H_%_&?CS J -j5H_��CS{Dc24+.-jy@B45H_%_&B4S�Neh�-3`o2�?tS J 5�y>B45=/1/j57_ J D J -j?CNg]45 J SpD�<�Dq-0/�_&B4242�?tS�k
J DcN J /j5�_�f�_ J m5H`o5�� l -jN4]4?q��8

G R�� Z�\�srV�R��5� R J \6�7, M \ OcJ R`X+�ca ;�DON4_�/rDoRH?CN.�M�tB4SpD J -j?CNg`�D�v.-j`�D�/35cAL/rDd`�DORz+.-jN45�].-3_�k
26?C_&5�]45 beh�h ��b 24S&?@RH5H_&_&5HB4S&_\24+>f�_�-3y@B45H_ vO_�-�/35�24S*?Ca./ m5H`F5�5HNb]45H`�DcN4]45�2./jB4_zAO/35�_�f�_ J m5H`F5
J SpD�<CDq-0/1/j57Dq/j?CS*_�5HNg`F?@]45 Zr\�s�V�R��8� R J \6�7, M \ OwJ RFX�� A l ?CB4S*N.-3_&_pDcN J Dq-jN4_*-¤B4Ng2./jB4_��CS{DcN4]
N4?t`Fa4S*57]45d24S*?.RH5H_&_&5HB4S&_zAe`�Dq-j_�R=+MDcRHB4Ng].-j_&2�?t_wDON J ]ehiB4N45oy>BMDcN J - J�K57`o?c-jN4]4S&5b]45d` K5=k
`o?c-jS&5c8
�|5(24S&?@RH5H_&_&B4_V5H_ J � K5HS K5 DcB J ?t`�D J -jy@B45H`F5HN J 2MDOS�/j5g_�f�_ J m5H`F5(5 J -0/�5H_ J ]L?tN4R
J SpDON4_{2MDOS&5HN J 2M?CB4S�/j5�24S*?C�tSpDO`F`F5HB4S=8 ! D�`d-3_&5
5HNF?@5HB.<�S&5%S&5H2M?t_&5
_&B4S�/35
2MDOS J Dc�t5
]45�/ED
` K5H`F?O-3S*5�]4B�24S&?@RH5H_&_&5HB4S|24+@f._*-jy@B45
5HN�DcB J DcN J ]45�GH?tN45H_�y@B45�]45�24S&?@RH5H_&_&5HBLS*_�<>-3S J B45=/3_
] K5H_�-jS K5H_z8M"\hi5=v K5HRHB J -j?CN�5H_ J D�/3?CS*_%_ K5Hy@B45HN J -35=/0/35�_&B4S|/£h 5HN4_&5H`ba./j5�]45�24S*?@RH5H_{_&5HB4S*_�<@-jS J B45=/3_
D J&J DcRH+ K5H_�mDoB4Ng24S&?@RH5H_&_&5HB4S�24+@f._*-jy@B45c86�
Nu5HN4_&5H`ba./j57]45�<�DcS�-EDca./j5H_�2MDcS{Dq/0/ m5=/j5H_�5H_ J DO2.k
265=/ K5 " � _&5 J 8|"#5nS{Dc242�?tS J ]4B¢N4?C`oa4S&5V]45n24S*?@R�5H_&_&5HB4S*_b<@-jS J B45=/3_�_{B4S�/35sN4?C`ba4S*5n]45
24S*?@RH5H_{_&5HB4S*_
24+>f�_�-jy@B45H_�5H_ J Dc24265z/ K5�/35 " � T�D J -3?.8

G R�� V�s9�:� J�LUM V�W O�M s L �ca "#57_�f J m5H`o5 l ?CB4S*N.- J � `F?@]45H_�]45dRH?t`F`bB4N.-jR�D J -3?tN4_%5HN J S&5
/j5H_
].- � K5HS&5HN J _�24S*?>RH5H_&_&5HB4S&_z[�/35 \�s J[O R J \ A4/j5H_�;gU=< W 5 J /35 � V�W L�LNMYL�.Q8

G R��T\�s J[O R J \6�ca ��5H_�RH?t`F`dB4N�-jR�D J -3?tN4_�_&5 l ?CN J 2MDOS|/Ih�-3N J 5HS&` K5H].-EDq-jS&5�]eh K5=/ K5H`F5HN J _
]45�RH?t`F`dB J D J -3?tN Dc24265=/ K5H_PS*?CB J 5HB4S*_ v�Rthi5H_ J B4N `o?@]45�]45�RH?t`F`bB4N.-jR�D J -3?tN � K5HN K5HS{Dq/j5cA



� ��� �������	�o��
��
��� ��� �������	��� b

J ?CB4_�/35H_�24S&?@RH5H_&_&5HB4S&_P2M5HB.<�5HN J RH?C`o`bB4N.-3y@B45HS�5�N J S&5b5HB@ve8��I/|2M5HS*`F5 J mD�RH+MDcy@B45�24S&?Ok
RH5H_&_&5HB4Sd]eh 5HN><>?�f�5�S�B4N¡`o5H_{_pDO�C5�mDs2./jBL_�-j5HB4S&_FDOB J S*5H_b24S&?�RH5H_&_&5HB4S&_b5HN 2MDcSpD�/1/~m5=/j5c8¦�I/�f
D�B4NgS*?CB J 5HB4S�2MDOS�Rz+.-j2^} ²�b 24S&?�RH5H_&_{5HB4S*_=�{8��
N457`�DcR=+.-jN457]45 b � i D�]4?CN4R=� &���b S&?tB.k
J 5HB4S&_%].-3_&26?C_ K5H_�_&BLS�B4Ng��k~RHB4a�5b} ��� ²q� �{8L�I/¦5wv.-j_ J 57��/0-rD�-3_&?tN4_
5HN J S&5�]45HB@vnS&?tB J 5HB4S*_
y@B45=/jRH?CN4y@B45H_zAL5 J���� ���
	�� /1-EDq-j_{?tN4_�DcB J ? J Dq/I8

G R�� ;(U=< W a "QD �CSx-1/0/35 ��� l ! } �
?CS J +eA���Dc_ J A l 5H_ J A ! ?CB J +��d5H_ J B4N `F?@]45
]45�RH?C`o`bB4N.-3R�D J -j?CN J SHm5H_�S{Dc2.-3]45�`�Dq-j_�2./3B4_�_ J S*B4R J B4S K5�[4Rchi5H_ J B4NsS K5H_&5�DcB�]45
<@?O-3_�-jN6DO�C5
-j`F` K5H].-rD J ?�mB�B4N�24S*?@RH5H_{5HB4S¦265HB J RH?C`o`FB4N.-3y>B45HS¤DH<>5HR,_&5H_¤y@BMD J S*5H_Q<@?O-3_�-3N4_�R�DcS&].-jNMDcB@v�8
��5 J f.2M5
]45�RH?C`F`dB4N.-3R�D J -j?CNo5H_ J|J SHm5H_,2�5HS l ?CS*`�DON J _&B4S�]45H_�DO242./1-jR�D J -3?tN4_�Dc]MDO2 JLK5H5H_,?#mB
/£h B J -1/0-3_pD J 5HB4S�Du] K5=�MN.-�DcB42MDOSpDH<CDcN J B4N45n�tS�-0/1/j5n_ J S*B4R J B4S K5H5�]45s24S&?@RH5H_&_&5HB4S&_o2�?tB4So_{5H_
]4?tN4N K5H5H_z8M"QD����nk � S&5HRH?tN4NMDq- J ]45H_%�CSx-1/0/35H_ �*B4_&y@BehEmD �®² ].-3`o5HN4_�-3?tN4_H8

GIH stZ PRF\�W O�M s L SUR ��VwW LrLUM�L . a "#5 1&_&R�DON4N.-3N4�*3�5H_ J B4Nd`o?@]45�]45�RH?t`F`bB4N.-jR�D J -3?tN
J Sqm5H_%24B.-j_{_pDON J y@B.- l ?tN4R J -j?CN4N457_&B4S
B4N457�CSx-1/0/35d��� l ! vM-0/¤RH?C`ba.-jN45�mDd/rD l ?c-j_%/35H_�RH?t`bk
`oB4N.-3R�D J -3?tN4_%5 J /j5H_�R�Dq/jRHB./3_z8e�
-jN4_�-IAL/35H_�]4?tN4N K5H5H_�_&57] K5H2./rDORH5HN J ]45d24S*?@Rz+45�5HNg24S*?@R=+L5
J ?CB J 5HN K5 J DcN J ]45H_�?C2 K5HS{DcN4]45H_�]6DON4_PRz+MDOy@B45d24S*?@RH5H_&_{5HB4S=8\"#5H_PRH?C`o`bB4N.-3R�D J -j?CN4_�2MDOS
��� l ! 5 J 1&_&R�DcN4N.-jN4�*3P_&?CN J�J S�m5H_,SpDO2.-3]45H_�`�Dq-j_�_&B4a�?tS&]4?CN4N K5H5H_�mD�]45H_��tS�-0/1/j5H_�]45
R�Dq/jRHB./
_ J S*B4R J B4S K5H5H_z8

(*) E 
 0�1 >+6�3�� 6��*021 ;=0�� - :�� - 6����A68479+: 3
"#5H_�/rDON4�>DO�C5H_�2MDcS{Dq/0/ m5=/j5H_F265HS&`o5 J&J 5HN J DOB 24S&?t�CS{Dc`F`o5HB4S�]ehi?CS*�>DON�-j_&5HS�_&5H_F<@DOS�-EDca./j5H_
]45 l DtfRH?tNumDPRH5�y@B45�/35H_�?C2 K5HS{D J -3?tN4_�24B.-3_&_&5HN J _Hhi5wv K5HRHB J 5HS|_{B4S|2./jB4_�-35HB4S*_ K5=/ K5H`F5HN J _|]45
/ED
<@DcSx-rDOa./35�5HNo` �5H`F5 J 5H`F24_z8@;�5�RH5 l D�- J At-0/4foD�RH5HS J D�-3N45H_,].- � K5HS*5HN4RH5H_�5HN J S*5�/rD�24S&?t�CS{Dc`dk
`�D J -3?tNg2MDcS{Dq/0/ m5=/j5�5 J /rDd24S&?t�CS{Dc`o`�D J -j?CNn_ K5Hy@B45HN J -j5=/1/j5c8M"#5�a4B J ]ehiB4Nna�?tNs/EDcN4��Dc�t57]45
24S*?C�tSpDO`F`�D J -j?CN�2MDOSpDq/0/ m5=/35�5H_ J ]45 l ?tB4S&N.-jS%DcB�24S&?t�CS{Dc`o`F5HB4S�]45H_ l ?CN4R J -3?tN4NMDq/0- JMK5H_�y@B.-
/jB.-\265HS&`o5 J&J 5HN J ]45dN4572MDO_�D�<�?c-jS�mDd_&2 K5HR=-1�M5HS�/3B.-0k~` �5H`o5�/35H_�?t2 K5HSpD J -j?CN4_%2MDcS{Dq/0/ m5=/35H_zA4/ED
_�f�N4RH+4S*?CN.-j_wD J -j?CN 81808e�,DcS�5wv45H`F2./j5cA4/£h -jN4_ J S&B4R J -3?tNg����9%����y@B.-Q5HNg_ K5Hy@B45HN J -35=/¤D��*?tB J 5
/j5nN4?t`ba4S&5�9 DOB¡N4?C`da4S&5g� 5 J _ J ?@R=�t5�/35VS K5H_&B./ J D J ]6DON4_b� ]4?c- J 2M?CB.<.?c-3S7_�-3�tN.-1�M5HS
DOB4_{_�-Q]45H_%`b-1/0/1-j5HS&_%]eh Dc]4].- J -3?tN4_%_�-3`bB./ J DON K5H5H_�_�-��7A69 5 J ��?CN JVK5 J�K5�] K5HR=/rDOS K5H5H_�RH?C`o`F5
<@DcSx-rDOa./35H_|2MDcS{Dq/0/ m5=/j5H_H8�"�5�R=+4?O-0v�]45H_�_ J S&B4R J B4S*5H_�2MDOSpD�/1/xm5=/j5�_�5H_ J B4NnDc_&265HR J�J S�m5H_�-j`F2L?CSxk
J DcN J ]45�/ED 24S*?C�tSpDO`F`�D J -j?CN¢2MDcS{Dq/0/ m5=/j5c8 ! -�5=/1/j5H_F?tN J¢K5 J�K5VRH?CS&S*5HR J 5H`o5HN J Rz+4?O-3_�-j5H_HA¤/ED
24S*?C�tSpDO`F`�D J -j?CN�<>-35HN J 5HN4_&B.- J 5�NMD J B4S&5=/0/35H`o5HN J 8
"�5H_P?t2 K5HSpD J -j?CN4_P_&B4S�/j5H_�<�DcSx-rDOa./35H_�2MDcS{Dq/1/~m5=/j5H_�_&?CN J /3?�R�Dq/j5H_smDVR=+MDcy@B45b24S&?@RH5H_&_&5HB4S

_�- J ?tB4_V/35H_ K5=/ K5H`F5HN J _VN K5HR K5H_&_pDq-jS&5H_V_&?CN J ]MDON4_V/rD ` K5H`F?O-3S*5g]45uRz+MDOy@B45 24S&?�RH5H_&_&5HB4SzA
?tBs265HB.<@5HN J N K5HRH5H_{_�- J 5HS|]45H_�RH?C`o`bB4N.-3R�D J -j?CN4_�5HN J S&5%/35H_�24S&?@RH5H_&_&5HB4S&_z8M"#5H_�?C2 K5HS{D J -3?tN4_
RH?tN4RH5HS&NMDcN J mD�/ED l ?c-j_�]45H_�<@DOS�-EDca./35H_�2MDcSpD�/1/~m5=/j5H_�5 J ]45H_�<�DcS�-EDca./j5H_�_&R�Dq/EDq-jS&5H_|N K5HRH5H_{_�- J 5HN J
]45H_%?C2 K5HSpD J -3?tN4_�]45�].- �#B4_�-j?CN }~].- �eBL_�-j?CNn]45�/rD7<>DOS�-EDca./j5�_&R�D�/rD�-3S*5�_&B4S�/35H_�24S&?@RH5H_&_&5HB4S&_=�



� ��� �������	�o��
��
��� ��� �������	��� �

?tB�]45�S K5H]4B4R J -3?tN�}~S K5H_&B./ J D J ]6DON4_,/ED�<�DcSx-rDOa�/j5�_&R�Dq/EDq-jS&5O�{8."QDP��� ].-3_&26?C_&5
DcR J B45=/1/j5H`F5HN J
]45 J S*?c-j_�/EDcN4��Dc�t5H_�]45�24S&?t�CS{Dc`o`�D J -j?CN�]45�+MDcB J N.-0<@5�DcB([���� 
L?tS J SpDONeAM�%�P5 J �c"�-3_&2e8

G R �dY q2st\ O \�W L a "#5���� 
L?tS J SpDON�D K5 J�K5�RH?CN4_ J S&B.- J mD
2MDcS J -jS�]4B�
M?tS J SpDON�������� ! �
5 J ]4Bu
L?tS J SpDON d v(��� ! �
}xDO242�5=/ K5 �*& ]45H24B.-3_=�&8M�I/¤B J -0/1-j_{5P].-3S*5�R J 5H`F5HN J /35H_%R�DcS{DcR JMK5HS�-j_�k
J -3y@B45H_o]4B�
M?CS J S{DcN d v¡26?CB4Sd/j5H_b`�DON.-324B./ED J -j?CN4_d]45 J Dca./35�DOB@veA
mDn/rDg].- � K5HS&5HN4RH5�y@B45
RH+MDOy@B45 K5=/ K5H`o5HN J ]4B J Dca./j5�DcB 5H_ J _ J ?@Rz� K57]MDcN4_�B4N 24S&?�RH5H_&_&5HBLS
<>-3S J B45=/�].- � K5HS*5HN J 8#"#5H_
J Dca./j5�DcB@vFRH?CS&S*5H_&2�?tN4]45HN J ].-3S*5HR J 5H`o5HN J DcB@vb�CSx-1/0/35H_�]45
RH?t`F`dBLN.-jR�D J -3?tN4_�`oB./ J -3].-j`F5HN.k
_�-j?CN4N45=/1/j5H_P]45o/ED ����8Q;�5H_�Dc]MDO2 J D J -j?CN4_�DcB�`o5HR�DcN.-3_&`o5o2MDOS J -3RHB./0-35HS�]L5b/EDV`�DORH+.-3N45
5HN l ?CN J RH5H265HN4]6DON J B4Nd/EDcN4��Dc�t5
y@B.-LN45�_Hh�-3]45HN J -1�M5�2MDO_�mD�RH5�y@Behi5H_ J ?CBo_&5HSpD
/35�
L?tS J SpDcN
�'& B4N45 l ?O-3_�Dc]4?t2 J6K5c8

G R ��� a �
hi5H_ J B4N45F5wv J 5HN4_�-j?CN^]4B^/rDON4�>Dc�t5��'DcB4y>B45=/|?CN�D(D �*?CB JMK5�/35H_PN4? J -3?tN4_�]45
<@DcSx-rDOa./35H_V2MDOSpD�/1/ m5=/35H_V5 J ]45^24S&?t�CS{Dc`o`�D J -j?CN 2MDOSpD�/1/ m5=/35c8
�%��B J -0/1-j_&5 /rD¡2./jB42MDcS J ]45H_
?t2 K5HSpD J 5HB4S*_7�'5HN /35H_PDc]MDO2 J DON J DOB@v <>DOS�-EDca./j5H_�2MDcS{Dq/0/ m5=/j5H_z8�"�h DcN4R=-j5HN ���VB J -1/0-3_pDq- J ]45
N4?tB.<�5�DcB@v J f.2M5H_%]45�<>DOS�-EDca./j5H_�}����	�
��2M?tB4S�B4N45�<@DcSx-rDOa./35�_&R�Dq/EDq-jS&5�5 J�� ��
���2M?tB4S�B4N45
<@DcSx-rDOa./35�2MDOSpD�/1/ m5=/35O�+vO/rD�N4?CB.<@5=/0/35�<@5HS*_*-j?CN�} b 8 & �QB J -0/1-j_{5�/rD�N4? J -3?tNo]45��CSx-1/0/35�_&B4S\/EDcy>B45=/1/j5
_&?CN J ] K5=�MN.-35H_|/35H_�<�DcSx-rDOa./35H_z8

G R ��G M �
ZQa �¦v J 5HN4_�-j?CN ]4B �|?t`F`F?tN "�-3_&2eA�-0/ l ?tB4S&N.- J ]45H_V24S�-j`b- J -1<@5H_oy@B.-�RH?tS&S*5=k
_&2�?tN4]45HN J ].-3S*5HR J 5H`o5HN J DcB@v�?t2 K5HSpD J -j?CN4_�RH?.] K5H5H_�]45F/EDs`�DOR=+.-3N45wve-0/|265HS&`F5 J DcB�24S*?ck
�tSpDO`F`o5�B4S�]45�RH?CN4_ J S*B.-3S*57_&5H_�24S*?C24S&5H_�Dca4_ J S{DcR J -3?tN4_FmDd26DOS J -3S�]45H_�24S�-3`d- J -1<@5H_z8e�c"�-3_&2
S*5H_ J - J B45(]45H_FRH?@]45H_F?ta �*5 J _ J S�m5H_b2�5HS l ?tS&`�DON J _b`�Dq-j_b-0/�S&5H_ J 5n5HN¢� K5HN K5HS{Dq/�/EDcS*�C5H`F5HN J
2./jB4_
B J -1/0-3_ K5�5HNnR�Dq/jRHB./¦_�f�`oa4?c/0-3y>BL5�y>B45�N4B4` K5HS�-jy@B45c8

� ��T  OW a �#���%� ! 5�_ J B4N¢5HN4_&5H`ba./35V]45n`�DcRHS&?Ok£-3N4_ J S&B4R J -3?tN4_F2MDcS{Dq/0/�m5z/j5H_z[|�����
D�/1/j5=/
� N4_ J S*B4R J -j?CN ! 5 J 8���N /35(RH?CN4_�-j]Qm5HS&5(RH?t`F`F5(B4N /EDcN4��Dc�t5g]45(aMDc_VN.-0<@5�DcB¢y@Beh -0/ l DcB J
N K5�DON4`F?O-3N4_�].-3_ J -3N4�CB45HS�]45H_%`b-jRHS&?ck£-jN4_ J S*B4R J -j?CN4_%5wv K5HRHB J�K5H5H_�2MDOS|/35�_ K5Hy>BL5HN4RH5HB4S�5 J ]45H_
NMDON4?ck£-jNL_ J S&B4R J -3?tN4_,5wv K5HRHB JLK5H5H_\].-3S*5HR J 5H`o5HN J 2MDcS¤/j5�_,24S*?@RH5H_&_{5HB4S*_z8��I/ �*?CB45�/j5�S �?O/35�]ehiB4N45
a.-ja./1-j? J +¤m5Hy@B45
<>-3_�mD�<@-j_�]45H_|/rDON4�>DO�C5H_�]45�+MDcB J N.-0<@5�DcB�5 J 2�5HS*`F5 J ]45H_�?C2 K5�S{D J -3?tN4_�_&B4S
/j5H_�5HN J -35HS&_�}~_�-j�CN K5H_¦5 J N4?tNb_�-j�CN K5H_=�&A�/j5H_\S K5H5=/j_¤5 J /35H_\RH?C`o2./35wv45H_\Dq-jN4_*-�y@B45�]45H_ l ?CN4R J -j?CN4_
]45
RH?t`F`dB4N�-jR�D J -3?tNo5 J ]45 J S{DcN4_ l 5HS J ]45H_�]4?CN4N K5H5H_,5HN J S*5�/35H_,24S*?@RH5H_{_&5HB4S*_�5 J /35 l S*?CN J Dq/£8



�Q����� �����F��� �]�����	
	�]��
���

� ���`�����
����F
T����� � d

�  ����� �����
��������� 
 ! � � � � � � ����� $��!����"!  �� � &

"QD RH?tN4_ J S*BLR J -3?tN�]ehiB4N45na.-ja./1- J ? J +�m5Hy>B45n5HN /rDON4�>Dc�t5u����� D�<CD�- J 2./3B4_�-j5HB4S&_o`F? J -1<@D�k
J -3?tN4_�24S�-3N4R=-j2MDq/j5H_z8\"QDs24S*5H`b-xm5HS&5 K5 J Dq- J ]45 l DcR=-0/1- J 5HS�mD�/£h B J -1/0-3_pD J 5HB4SP] K5Ha4B J DcN J /£h:DORHR�m5H_
mD�/rDu��?CN4N45HR J -j?CN¢�uDOR=+.-3N45cA¦5HN�/3B.-�2�5HS*`F5 J&J DcN J ]45�24S&?t�CS{Dc`o`F5HSd]MDcN4_�B4N�/EDcN4��Dc�t5
R=/EDc_&_�-3y@B45cA�/j5 /rDON4�>DO�C5 �5v�/rD a.-3a./0-3? J +¦m5Hy>B45!�*?CBMDON J /j5^S �?c/35 ]eh�-3N J 5HS l DORH5 5HN J S&5�� 5 J
/£h 5HN4_&5H`Fa./j5�]45P`�DcRHS*?ck£-jN4_ J S*B4R J -3?tN4_�������� ! 8
��Nd2�5HB J 265HN4_&5HS¦y@Beh ?tNd] K5=�MN.- J D�-3N4_�-4B4No�%��a.-3_z8��|5HR=-.Nehi5H_ J 2MDc_�/35�R�DO_zAOR�DcS�����5H_ J B4N45
5wv J 5HN4_�-3?tNn]45b�%A4_&2 K5HR=-0�My@B45FmD�/rD���� A45 JsK5=<�?c/3BMDON J D�<�5HR�5=/0/35c8L;�DON4_�/j5�R�Dc_�]eh B4N45�5wv.k
J 5HN4_*-j?CN�]45 J f�245�Dc24265=/�mDPB4N45�a�-ja./1-j? J +�m5Hy@B45cA._&5HB./35�RH5=/1/j5=k~R=-�5H_ J _&B4_{RH5H2 J -3a./j5�]eh K5=<@?c/jB45HS
D�<>5HR�/EDb`�DcRH+.-3N45c8L;�5�2./jB4_HA6?tNn2�5HB J RH?tN4_ J S*B.-3S&5P_&BLS�/35�` �5H`F5�`o?@]�m5=/35�]eh DcB J S&5H_%a.-3a.k
/0-3? J +¦m5Hy@B45H_,?tBo]45H_�_&?CB4_�k~5HN4_&5H`ba./35H_\]45
RH5 J*J 5�a.-ja./1-j? J +¦m5Hy@B45cAC2�5HS&`o5 J&J DcN J ]eh Dc]MDO2 J 5HS�5 J
]45 J SpDO]4B�-jS&5�/j5�RH?@]45�-3N.- J -EDq/Q5�N�<.B45�]eh B4N45�5wv K5HRHB J -3?tNs_&B4S�2./3B4_�-35HB4S*_%`�DORz+.-jN45H_z8
"QDo]45HB@v.- m5H`F5�`F? J -0<.D J -j?CN K5 J Dq- J /0- K5H5FmDP/EDo2�5HS l ?CS*`�DON4RH5P]45b�%�CAMy@B.- K5 J D�- J A ��BL_&y>B#hEmDP/ED
N4?tB.<�5=/1/j5
<@5HS*_�-3?CN�/0-1<�S K5H5�5HN ² � � ² A./rDd2./3B4_ l D�-3a./j5�RH?C`o2MDcS K5H5omDo�c"�-3_&2eAe���skx
L?tS J SpDONs5 J
�e����� ! ALDq/j?CS*_
y>B45�/35H_%24S&5H`d-35HS*_ J 5H_ J _%S K5�Dq/0-3_ K5H_%D�<@5HR�/£h B J -1/0-3_pD J -j?CNn]45�/rDda.-3a./0-3? J +�m5Hy>B45
������]4?CN4NMDq- J ]45H_,265HS l ?tS&`�DcN4RH5H_\]45�` �5H`o5|N.-0<�5�DOB�y@B45�/j5H_,DcB J S*5H_\/rDON4�>DO�C5H_\5 J Ai]MDcN4_
]45H_%R�Dc_%2MDOS J -3RHB./0-35HS&_zAL?CNnS*5 J S*?CB.<@Dq- J ` �5H`F5�/rDd2�5HS l ?CS*`�DON4RH5�]457������� ! 8
�
?tB4_�]45=<@?CN4_,S*5H`�DOS&y@B45HS�RH5H2�5HN4]MDON J y@B45%RH5H_,/rDON4�>DO�C5H_�D�-3N4_�-6y@B45�/Ihi5HN4_&5H`Fa./j5�]4Bo_*f._*k
J m5H`F5 K5=<�?O/3B45 J S�m5H_F<>- J 5(5 J D�-3N4_�-�/35(N4?CB.<@5�DOB �%�u5H_ J a.-j5HN ].- � K5HS*5HN J ]45(/£h:DON4R=-35HN4N45
<�5HS*_�-3?tNby>B.-�D��*B4_ J -0� K5�5HNo2MDcS J -j5
RH5 J SpD�<tDq-0/I8>"#5H_�RH?t`F2MDOSpD�-3_&?tN4_�N4B4` K5HS�-jy@B45H_\y@B45�N4?CB4_
24S K5H_&5HN J 5HS&?tN4_�]MDON4_�/rDb]45HB@v@- m5H`o5�2MDOS J -35�]45�RH5�S{Dc242M?tS J -1/0/3B4_ J S*5HS&?tN J RH5�24S&?t2M?t_H8

E )+( 
 6�� - :�� - 6 ���A68479+:*3 : - 9+023k4 .020 : �"!	0U4 )
"QD 24S&?t�CS{Dc`o`�D J -3?tN ?CSx-35HN J�K5H5g?ta �*5 J ?��eS&5^]45 N4?tB.<@5=/1/j5H_�26?C_&_�-3a.-0/1- JLK5H_VDcB�24S&?C�tSpDO`bk
`o5HB4SzAL`�D J4K5HSx-rD�/1-j_ K5H5H_�2MDcS�/35H_�N4? J -3?tN4_
]45�R=/EDc_&_&5cAM]45�RH?tN4_ J S*B4R J 5HB4S&_=��]45H_ J S&B4R J 5HB4S&_zA4]45
_&B4S&RH+MDOS&�t5�]eh ?C2 K5HSpD J 5HB4S&_zA�]45P2L?c/0f�`F?tS&24+.-j_&`F5cAM]ehi+ K5HS�- J DO�C5�5 J Rb81808

$ a$#ga$# G R�� V�X]W �8� R��ca
"QD%N4? J -j?CNP]45�R=/rDO_&_&5�RH?CN4_ J - J B45�/ED%aMDc_&5�]45,/rD�24S*?C�tSpDO`F`�D J -j?CN7?tS�-35HN J�K5H5�?Ca �*5 J 8t�,N l Dq- J A
Rchi5H_ J B4N45�N4? J -j?CN�_{5H`da�/EDca./j5dmD�RH5=/0/35�]45&%('�)+*-,+'#5HN(�%A4`�D�-3_zA.RH?tN J SpD�-3S*5H`F5HN J mD�RH5=/0/35=k~R=-£A
B4N45�R=/rDc_&_&5�2�5HB J Dq<�?c-jS�]45H_ l ?CN4R J -3?tNL_�RH?C`o`F5�`F5H`ba4S*5F}xDO242M5=/ K5H5H_�Dq/j?CS&_�` K5 J +4?�]45�_=�&8
��5H_ l ?CN4R J -3?tN4_�B J -1/0-3_&5HN J � K5HN K5HS{Dq/j5H`F5HN J /35H_o<.DOS�-EDca./j5H_F] K5=�MN.-j5H_F]MDON4_F/ED R=/rDO_&_&5c8�"#5H_
].- � K5HS&5HN J 5H_|-3N4_ J DcN4RH5H_%]eh B4N45�R=/EDc_&_&5�_{?tN J Dc24265=/ K5H5H_ s-.0/
R O � 8
"#5H_FR=/EDc_&_&5H_b?tN J RH?t`F`o5n2MDOS J -jRHB./rDOS�- JLK5�`�D ��5HB4S&5�/j5 l Dq- J y>B45�/j5HB4S&_F`o5H`ba4S*5H_�}£<@DcSx-1k
DOa./35H_%?CB l ?CN4R J -j?CN4_=��?tN J|J S*?c-j_%N.-1<@5�DOB.v�]45�24S*? J 5HR J -3?tNe8�"#5H_%]4?CN4N K5H5H_�24B4a./1-jy@B45H_%_&?CN J
DORHRH5H_{_�-ja./35H_%2MDcS J ?tB J ]MDON4_�/j5724S*?C�tSpDc`o`F5c86"#5H_
]4?tN4N K5H5H_�24S�-0< K5H5H_�NL5�_&?tN J DcRHRH5H_&_�-3a./j5H_
y@BehEmD�2MDcS J -jS�]45H_�` K5 J +4?�]45H_7DO_&_&?.R=-~m5H5H_bmDo/EDVR=/rDO_&_{5c8���N.�MNeAe/35H_�]4?CN4N K5H5H_�24S*? J4K5H� K5H5H_�N45



� ������� 
���� ��
�� ����� ��� �
	 ��	 � �
�%
�� ��
����� �	��� � �

265HB.<@5HN J �5 J S*5�B J -1/0-3_ K5H5H_�y@B45�2MDcS�/35H_ l ?tN4R J -j?CN4_%]45�/rDdR=/rDO_&_{5�?tBn]45H_%R=/rDO_{_&5H_%] K5HSx-1< K5H5H_z8

$ a$#ga $ � s L � O \ J V O R J \6� �  R�� O \ J V O R J \6�ca
� BMDON4] B4N ?Ca �*5 J 5H_ J ] K5HR=/EDcS K57]MDcN4_�B4N^24S&?t�CS{Dc`o`F5cAeB4N45d` K5 J +4?>]45b2MDcS J -jRHB./1- m5HS&5P5H_ J
DO242�5=/ K5H5oDOB N.-0<@5�DcB ]L5P/rD�] K5HR=/rDOSpD J -j?CNe8¦�|5 J*J 5b` K5 J +4?C]45b_&5bN4?C`F`o5�/35dRH?tN4_ J S*B4R J 5HB4S
]45P/rD�R=/rDO_&_&5cA#5=/0/35�_&57] K5HR=/rDOS&5PRH?C`F`o5 J ?CB J 5oDOB J S*5 l ?CN4R J -3?tNu5 J RH?tN4_*-j_ J 5smDb-jN.- J -rD�/1-j_&5HS
/j5H_�<>DOS�-EDca./j5H_bDc_&_&?>R=- K5H5H_smD�/rDgR=/rDO_&_&5(}~S K5H_&5HS�<�D J -3?CN�` K5H`F?O-3S*5�2MDcS75wv45H`o2./35O�&8�"#5�RH?tN.k
_ J S*B4R J 5HB4Sd265HB J �5 J S&5�] K5HR=/rDOS K5�D�<>5HR�]45�_d2MDcS{Dc`(m5 J S*5H_HA¤y@B.-�_&5HS�<@5HN J � K5HN K5HS{Dq/35H`o5HN J ]45
<@Dq/j5HB4S&_|-3N.- J -EDq/j5H_�DcB@v�<�DcSx-rDOa./35H_z8
;�5s/rD^` �5H`o5 l DgfRH?tNeA�y@BMDON4]�B4N ?ta'�*5 J _&?CS J ]eh B4N45(2M?tS JMK5H5cA�B4N�]45H_ J S&B4R J 5HB4S�5H_ J

DO242�5=/ K5c8��~/.5��e5HR J B45 J ?CB J 5H_Q/35H_¦?C2 K5HSpD J -3?tN4_#N K5HRH5H_&_pDq-jS&5H_¤D�<CDON J y@B45,/rD%` K5H`F?O-3S*5|DO_{_&?�R=- K5H5
mD�/Ihi?Ca �*5 J _{?O- J ] K5H_pDq/0/3?tB K5H5c8
5wv45H`F2./j5�]45�/rDdRz/EDc_&_&5�� stW O ZrW7\ } p ? J*J DON J 2MDcS{Dq/0/ m5z/j5O��[
R=/EDc_&_ p ?>D J 2MDOS��

24Sx-1<�D J 5c[

��� �M5=/3] -3] J -3] v 2�?c-jN J 5HB4S�`�Dc`o?c-jS&5
B4N4_�-j�CN45H]�-jN J _�-j�CNeAL5wv42 v NLa�]45�a.- J _%2M?tB4S�/rDd`�DON J -j_&_{5�5 J /Ihi5wv42M?C_pDON J

24B4a./0-3Rc[

p ?�D J 2MDcS=} p ?�D J a�� v RH?tN4_ J S&B4R J 5HB4S%]45�/EDbR=/EDc_&_&5
p ?�D J 2MDcS=}*�+v ]45H_ J S*B4R J 5HB4S�]45�/rDdR=/rDO_{_&5

$ a$#ga�� G W-� J \wV��UW	\ . R S H sgZ PR`\�W O R J \6�ca
��N�265HB J ] K5�R=/EDcS*5HS\]45H_�?t2 K5HSpD J 5HB4S*_�5HN J S&5�]45HB@vo?ta �*5 J _,]45 J f�2M5�y>BL5=/jRH?CN4y>B45c8�"#5�S K5H_&B./1k
J D J 5H_ J /35�` �5H`F57y@B45b2M?tB4S�B4N45 l ?tN4R J -j?CNeAe`�Dq-j_�/IhiB J -0/1-j_wD J -j?CN^]eh ?t2 K5HS{D J 5HBLS*_�5H_ J 2./3B4_
NMD J B4S*5=/1/35c86�¤v�5�`o2./35�]45�] K5HR=/EDcS{D J -3?tN4_z[

p ?�D J 2MDcS�?C265HSpD J ?CSw�P} p ?�D J 2MDcS���a�� v
p ?�D J 2MDcS�?C265HSpD J ?CSw��} p ?>D J 2MDOS
��a��+v
p ?�D J 2MDcS�?C265HSpD J ?CS �P} p ?�D J 2MDcS���a�� v

! 5=/3?tNs/j5 J f.245�]45�_%?ta �*5 J _%RH?tN4RH5HS&N K5H_zA./£h ?t2 K5HSpD J -j?CN�_&5HSpDd_{R�D�/rD�-3S*5�?CBn2MDOSpD�/1/ m5=/35c8



� ������� 
���� ��
�� ����� ��� �
	 ��	 � �
�%
�� ��
����� �	��� � ²)&

p ?�D J 2MDcS
D@}��{ALae} & 80�{ALRc} ² 80�&AM]e} � 8 � v

D �Zau��}IRO�q]u��D�� v

�|5HR=-|265HS&`o5 J ]45d/EDq-j_&_&5HS�/35b24S&?t�CS{Dc`o`F5HB4S�`�DcN.-j5HSPD�-3_ K5H`F5HN J 5 J ]45b`�DON.- m5HS*5bNMDqk
J B4S&5=/0/35�]45H_�<@DcS�-EDca./j5H_�2MDOSpD�/1/~m5=/35H_z8

$ a$#ga�� G R ZQstX � ��st\�Z�� M �8��Rta
! ?tB.<�5HN J ?tN^<@?CB4]4S{Dq- J ]4?CN4N45HS�/j5F` �5H`o5bN4?C` mDV]45H_ l ?CN4R J -3?tN4_7y>B.- l ?tN J /35H_P` �5H`o5H_
?t2 K5HSpD J -j?CN4_zA|`�Dq-j_Vy@B.-�].- �,m5HS&5HN J ]MDcN4_�/j5 J f�2M5 ]45H_�<�DcSx-rDca./j5H_�B J -1/0-3_ K5H5H_�?tB ]MDcN4_�/35
N4?t`Fa4S*5�]45�2MDcS{Dc`nm5 J S*5H_ J S{DcN4_&`b-j_z8�;�DON4_�/rDg2./jB42MDcS J ]45H_d/rDON4�>DO�C5H_zA�RH5HR=-%Nehi5H_ J 2MDO_
265HS&`d-3_ vC/35
26?c/0f�`F?tS&24+.-j_&`F5�265HS&`F5 J mD�]45H_ l ?tN4R J -j?CN4_�]45�` �5H`F5�N4?t`$]eh �5 J S&5�] K5HR=/EDcS K5H5H_
D�<>5HR(]45H_�2MDcS{Dc`gm5 J S*5H_�].- � K5HS&5HN J _z8 ! 5=/j?CN /j5H_nDOS&�tB4`F5HN J _ J SpDON4_{`d-3_zA�/35 RH?t`F2.-1/ED J 5HB4S
] K5HR=-j]45�y@B45=/1/j5 l ?CN4R J -3?tNn_{5HS{DFDO242�5=/ K5H5FmDP/£h 5wv K5HRHB J -3?tNe8M�¤v�5H`F2./35b[

-jN J Dca4_z} -3N J D�� v
p ?�D J Dca4_z} p ?>D J a�� v
p ?�D J 2MDcS
Dca4_z} p ?�D J 2MDcS�RO� v

"#5�24S&?t�CS{Dc`o`F5HB4S�Neh:Dd2MDc_�D�S*5 J 5HN.-3S�]45�N4?CB.<@5�DOB@v�N4?C`F_%]45 l ?tN4R J -j?CN4_%2�?tB4S%B J -1/0-3_&5HS
]45H_\<�DcSx-rDca./j5H_¤2MDOSpD�/1/xm5=/35H_z8C"¦D
_&B4S&R=+MDcS*�C5�]eh ?t2 K5HS{D J 5HB4S*_¤5H_ J B4NbR�DO_\]45�2M?c/0f�`F?tS&24+.-j_&`F5c8

$ a$#ga�� GIH � PR`\ M�O W . Rta
"\hi+ K5HS�- J DO�C5
5H_ J B4N45�R�DcS{DcR J6K5HS�-j_ J -3y>B45
]45H_�/EDcN4��Dc�t5H_�?tS�-j5�N J�K5H_�?Ca��*5 J _�y@B.-e265HS&`F5 J mD�B4N45
N4?tB.<�5=/1/j5oR=/EDc_&_&5F]45�a K5HN K5=�MR=-35HS�]45 J ?tB J 5b/rD�_ J S*BLR J B4S&5�]ehiB4N45�DcB J S&5�R=/EDc_&_&5F]4?CN J 5=/0/35
+ K5HSx- J 5c8t�|5HR=-.265HS&`F5 J ]45|S K5HB J -0/1-j_&5HSQ]45H_¦R=/rDO_&_{5H_\] K5 ��mD�] K5=�MN.-j5H_Q2M?tB4S¦]eh:DOB J S*5H_�24S*?Ca./ m5H`F5H_
5 J ]45�/j5H_Q`o?.].-0�M5HS�2�?tB4S#/j5H_¤DO]MDc2 J 5HS�5HN�RHS K5�DON J B4N45�R=/EDc_&_&5�] K5HSx-1< K5H5�}~B4N45�R=/EDc_&_&5�] K5HS�-0< K5H5
265HB J S&5H] K5=�MN.-jS,]45H_ l ?tN4R J -j?CN4_|]45�/rD�R=/EDc_&_&5�`(m5HS&5O�&8��%-3N4_�-IA>?tNV265HB J _&2 K5HR=-EDq/0-3_&5HS�]45�2./3B4_
5HNn2./jB4_�/j5H_%R=/rDO_{_&5H_ J ?tB J 5HNn��DcS*]MDcN J /j5H_%� K5HN K5HS{Dq/0- J�K5H_�]45�/EDbR=/EDc_&_&5�]45�a6DO_&5c8

E ) E � 021�� - 9 �m4t9 : 3 ;m021��U>+6�1	1	021 9 � � > .0 �A0�354 .0�021
"#5H_FR=/EDc_&_&5H_�-j`F2./ K5H`F5HN JLK5H5H_FDOR J B45=/0/35H`o5HN J _&?CN J /35H_bR=/EDc_&_&5H_F]45VaMDc_&5�-jN4].-3_&265HNL_pDOa./35H_
mD�/Ih K5HRHS�- J B4S*5�]eh B4N 24S*?C�tSpDO`F`o5�2MDcS{Dq/0/ m5=/j5F_{B4S�/ED^��?CN4N45HR J -j?CN¡� DORz+.-jN45c8\"\hi5�N4_&5H`oa./35
]45H_bR=/EDc_&_&5H_b] K5=�MN.-�-3R=-�Neh 5H_ J 2MDc_b5wv�+MDcB4_ J - l 5 J /£h ?CN 2�?tB4S&S{D l DOR=-1/j5H`F5HN J SpD ��?CB J 5HSb]45
N4?tB.<�5=/1/j5H_�R=/EDc_&_&5H_%5 J ` K5 J +4?t]45H_H80818
�,?CB4S K5HRHS�-jS&5�B4Ns24S*?C�tSpDO`F`F5�2MDOSpD�/1/ m5=/35�_&B4S|/rDo��� A4RH5HS J Dq-jN45H_�N4? J -j?CN4_�_&?CN J -3N4].-j_�k

265HN4_wDOa./35H_�[



� ������� 
���� ��
�� ����� ��� �
	 ��	 � �
�%
�� ��
����� �	��� � ²�²

( ] K5z�MN.-jS�B4N45�� K5H?C` K5 J Sx-35�}~].-j_&2�?C_�- J -j?CNn]45H_%24S&?�RH5H_&_&5HB4S&_=�

( 26?CB.<@?O-3S�] K5=�MN�-jS�]45H_%24S&?@RH5H_&_&5HB4S&_�<@-jS J B45=/3_z8

( ] K5z�MN.-jS�]45H_�<>DOS�-EDca./j5H_�2MDOSpD�/1/ m5=/35H_�}~S K5H5=/£A45HN J -35HS�_�-3�CN K5�?tBnN4?CNn_�-j�CN K5O�

( 26?CB.<@?O-3S l Dq-jS&5�]45H_%?C2 K5HS{D J -3?tN4_�_&B4S�RH5H_�<�DcSx-rDOa./35H_

( ] K5z�MN.-jS�B4NnRH?tN J 5wv J 5�}I5HN4_{5H`da./35�]45H_%2LS*?@RH5H_&_{5HB4S*_�DcR J - l _=�&8

;7hi?#mB�/j5H_
R=/EDc_&_&5H_%]45�aMDc_&5�_&B.-1<@DcN J 5H_�[

$ a $ a$# G W V�X W��8� R . R`s ��R O \ � a
�
N45 ]45H_VR�DOSpDOR JLK5HSx-3_ J -3y@B45H_�]45(/rD¡�|?tN4N45HR J -j?CN � DcR=+.-3N45(5H_ J ]45 26?CB.<@?O-3S�?tS&��DcN.-j_&5HS
/j5H_�24S&?@RH5H_&_&5HB4S&_P_&5=/3?CN�B4N45�� K5H?C` K5 J Sx-35b]4?CN4N K5H5cA�2�5HS*`F5 J&J DcN J Dq-3N4_�-�]45 l Dq-jS&5-1*RH?c/0/35HS�3
/£h ?tS&��DcN.-j_wD J -j?CN ]45H_P24S&?@RH5H_&_&5HB4S&_�D�<@5HR�/35F24S*?Ca./ m5H`F5F2M?t_ K5s}~2MDOSP5wv45H`o2./35cA¦B4N45F-j`�DO�C5
� ; _&5�S{DoS&5H24S K5H_&5HN J�K5H57_&BLS
B4N457�tS�-0/1/j5 � ;$DH<@5HR�B4Ng24S&?@RH5H_&_&5HB4S�2MDcS
2.-0v45=/ �{8e"#5H_�_&5HB./35H_
S*5H_ J S�-jR J -j?CN4_%_&?CN J /35H_%_&B.-1<�DcN J 5H_�[

( /ED�/j?CN4�tB45HB4S%]eh B4NgD�v45�]4?c- J �5 J S*5�2MD�-3S*5c8

( "#5724S*?@]4B.- J ]45 J ?tB J 5H_%/j5H_%/3?tN4�CB45HB4S*_�]4?c- J �5 J S*5PB4N(`bB./ J -32./j5�]4BgN4?C`ba4S*5 J ? J D�/
]45�2LS*?@RH5H_&_{5HB4S*_%24+@f._*-jy@B45H_�].-3_&2�?tN.-3a./j5H_z8

! -�/ED�� K5H?t` K5 J S�-j5�D�-3N4_�-�] K5=�MN.-j5�5H_ J ]45�_ J S&B4R J BLS*5�S K5H�tB./1-~m5HS&5�?CN�265HB J a K5HN K5=�MR=-35HS|]45H_
D�<CDcN J DO�C5H_�]45�/rDdRH?C`o`bB4N.-3R�D J -j?CN�2MDcS�/35H_���� l ! 8

"¦DdR=/rDO_&_&5���� � ��� '�) ��2L5HS&`o5 J /j5�_%?t2 K5HSpD J -j?CN4_�_&B.-1<@DcN J 5H_�[

( RHS K5H5HS�B4N45�� K5H?C` K5 J Sx-35�5HN�< K5HSx-1��DON J /j5H_%RH?CN J S{Dq-jN J 5H_ K5HN>B4` K5HS K5H5H_�R=-0k~]45H_&_{B4_z8

( ].-j_&2�?C_&5HSd]45sS&5HN4_&5=-3�tN45H`F5HN J _d].-1<@5HS&_ J 5=/3_oy@B45�/j5�N4?t`ba4S&5V]45n24S*?>RH5H_&_&5HB4S&_zA�/j5
<�2.k~SpD J -j?�A�/35H_%RH?@?CS*]4?CN4N K5H5H_zA45 J Rb81808

( B J -1/0-3_&5HS�/j5H_%RH?C`o`bB4N.-3R�D J -j?CN4_%��� l ! 8
( 5��e5HR J B45HS�]45H_%?C2 K5HS{D J -3?tN4_�]45�_&R�DcN4N.-jN4��8



� ������� 
���� ��
�� ����� ��� �
	 ��	 � �
�%
�� ��
����� �	��� � ²q�

$ a $ a $ G W V�X W��8� R!,[Z � R O a
��?CB4S�y@Beh B4N45�� K5H?C` K5 J S�-j5
_&?c- J <�Dq/0-3]45cA>?CN�DP<�B�y@B45%/35�N4?t`Fa4S*5
]45�24S&?@RH5H_&_&5HB4S&_�y>Beh 5=/1/j5
S*5H24S K5H_&5HN J 5 }I24S&?@]4B.- J ]45H_V/3?tN4�CB45HB4S*_z�b]4?c- J �5 J S*5 B4N `bB./ J -32./j5 ]4B N4?C`ba4S*5 ]45 24S&?Ok
RH5H_&_&5HB4S&_¦24+@f._*-jy@B45H_#].-j_{26?CN.-ja./35H_z8O�,N�5��#5 J A�2�?CB4S�].-j_&2�?C_&5HS�]45,2�/jB4_Q]45,2LS*?@RH5H_&_{5HB4S*_Qy@B45
/EDb/0-3`d- J 5�24+.f�_�-3y@B45cA@/357_�f�_ J m5H`F5�<@D�] K5HRH?tB42M5HS�B4Nn24S*?@RH5H_{_&5HB4S�24+.f�_�-3y@B45�5HNg2./jB4_*-j5HB4S&_
24S*?@RH5H_{_&5HB4S*_�<@-jS J B45=/3_z8M��5 J&J 5�N4?tB.<@5=/1/j5�RH?tN��M�tB4SpD J -j?CN�_zh:DO242�5=/1/j5	$P�,_&5 J } $�-3S J BMD�/¦�,S*?ck
RH5H_&_&?CS�_&5 J �{8��|5 J&J 5 l DcR=-0/1- JLK5�2�5HS*`F5 J 2MDOS�5wv45H`F2./j5(mD�B4N 24S*?C�tSpDO`F`o5 K5HRHSx- J 26?CB4S�B4N45
��� ²�bei ]45 l ?tN4R J -j?CN4N45HS�_&BLS�B4N45d��� dei 8

;�5H_&RHS�-j2 J -j?CNn]45�/EDbR=/EDc_&_&5b[

( $��,_&5 J }I�C5H?t`F5 J S�f ���t5H?.�%[MRHS K5�D J 5HB4S�]45�/rDdR=/rDO_{_&5cAL] K5=�MN.- J B4N $��,_&5 J 8

( $��,_&5 J }��
[L]45H_ J S&B4R J 5HB4S%]45�/EDbR=/rDO_&_&5c8

( _&5 J }*�%[MRH5 $P��_{5 J 5H_ J /j5 $P�,_&5 J DcR J - l }I?CNn265HB J RH+MDcN4�t5HS�]45 $P��_{5 J ]4B4SpDON J B4N45
5wv K5HRHB J -j?CN��&8

( _&5 J �C5H?t`s}I�C5H?t`F5 J Sxf ���t5H?.�%[�D �e5HR J 5�/rDb� K5H?t` K5 J S�-35��t5H?�DOB $P�,_&5 J 8

$ a $ a�� G W V�X W��8� R � sgW O Z�W	\ a
"QDoR=/rDO_{_&5�� ���
' � � )�] K5=�MN.- J ]45H_%<>DOS�-EDca./j5H_�S K5H5=/0/35H_�2MDcSpD�/1/xm5=/j5H_�D�-3N4_�-Qy@B45�/35H_%?C2 K5HSpD J -j?CN4_
}I24S�-jN4R=-32MDq/j5H`F5HN J DcSx- J +4` K5 J -3y>B45H_z��_zh fuS{Dc2426?CS J DON J 8e�
N p ?�D J 2MDcS�5H_ J ] K5=�MN.-¤2MDcS J S&?O-3_
<@DcSx-rDOa./35H_�[

( _&?tNn5H`F2./rDORH5H`F5HN J ` K5H`F?O-3S*5�_{B4S�/35�24S*?@RH5H_{_&5HB4S�}�� � 
��	��
����&8

( /j5�N4?C`ba4S*5�]45�a.- J _%26?CB4S�/Ihi5wv42�?t_wDON J }~� K5HN K5HSpD�/35H`o5HN J d �&8
( /j5�N4?C`ba4S*5�]45�a.- J _%26?CB4S�/rDd`�DcN J -3_&_&5�}~� K5HN K5HSpD�/35H`o5�N J � � �
9�-35HN _��B4SzAL/Ihi5HN4_&5�`da./35�]45H_�` K5 J +4?�]45H_�] K5=�MN.-j5H_�]MDcN4_�RH5 J*J 5dR=/EDc_&_&57Nehi5H_ J 2MDO_�RH?t`bk

2./j5 J A�?tN 265HB J ] K5=�MN.-3S J ?CB J 5H_7_&?tS J 5H_�]ehi?C2 K5HS{D J -3?tN4_�5HN J S*57/35H_�<>DOS�-EDca./j5H_z8¦�|5H2�5HN4]MDON J A
/j5H_�24Sx-3N4R=-j2MDq/j5H_�?t2 K5HSpD J -j?CN4_Q_&?tN J ] K5=�MN.-35H_z8t"QD�R=/EDc_&_&5 p ?�D J 2MDcS¤RH?C`o2�?CS J 5�DOR J B45=/0/35H`F5HN J
5HN.<@-jS&?tN b*& ` K5 J +4?C]45H_zAM2MDOS&`d-�/j5H_{y>B45=/1/35H_�[

( /j5H_%?C2 K5HS{D J -3?tN4_
DOS�- J +4` K5 J -jy@B45H_�]45�aMDO_&5b[#�PA4k&Ae��Ae��A �P8

( ]45H_%?t2 K5HSpD J -j?CN4_�2./3B4_%RH?C`o2./35wv45H_%RH?t`F`o5�`bB./ J RH?CN4_ J Dc]4]^} l ² � l � �cD�� l � �{8
( ]45H_%?t2 K5HSpD J -j?CN4_�]45�S K5H]4B4R J -3?tNu[e���

( ]45H_%RH?t`F2MDcS{Dq-j_&?CN4_�[ ���PA�
�A�
 �$80818



� ������� 
���� ��
�� ����� ��� �
	 ��	 � �
�%
�� ��
����� �	��� � ² �

( ]45H_%RH?t`F`bB4N.-jR�D J -3?tNL_�[L�C5 J N45=��_zAL_{5HN4] N45z�
_zAM_&R�DON 80818

( `d-3NeAL`�D�veAMS{DcN4]4?t`sALS&5�DO] 24S&?@Rb} /35HR J B4S*5�]eh B4Nn24S*?@RH5H_{_&5HB4S�2MDcS J -3RHB./0-35HSw�
80818

$ a $ a�� G R�� V�X]W �8� R�� M�L�O Z�W	\ R O J�L � Z�W7\ea
"QD�R=/EDc_&_&5�-3N J 2MDOS¦] K5=�MN.- J ]45H_¤5HN J -35HS&_�_�-3�CN K5H_¤2MDOSpDq/0/ m5=/35H_¦5 J /rD
R=/rDO_{_&5�B4N4_&2MDcS\]45H_\5HN J -j5HS&_
N4?tNV_�-3�tN K5H_�2MDOSpD�/1/ m5=/35H_z8>"¦DP2./jB42MDcS J ]45H_�` K5 J +4?�]45H_�] K5=�MN.-j5H_�]MDON4_�/EDPR=/rDO_{_&5 � �	� ' � �
),/35
_&?CN J DOB4_{_�-�2M?tB4S�/35H_�R=/rDO_{_&5H_ 
 � ' � � )�5 J * ��% � � ){8��|5H265HN4]MDcN J AL/35H_�_&B.- J 5H_�]eh ?t2 K5HS{D J -j?CN4_
24S K5H] K5=�MN.-35H_%RH?C`o`F5P`bB./ J RH?CN4_ J Dc]4]eA6`bB./ J DO]4]�81808MN45�/j5�_&?CN J 2MDO_�2�?tB4S�/j5H_�5HN J -35HS*_z8
��N¡5��e5 J A¤_*-�5=/1/j5H_�?CN J K5 J�K5b-j`F2./ K5H`F5HN J�K5H5H_P2�?tB4SP/j5H_bS K5H5=/3_PRch 5H_ J y@B45F/35HB4S K5Hy>B.-1<CD�/35HN J
5wv.-j_ J D�- J 5HN����c�,DOS�-j_zA\265HS&`F5 J*J DON J ]45 J -3S*5HSd24S&?O� J DOB `�D�v.-j`FB4` ]45�/Ih DcRHR K5=/ K5HSpD J 5HB4S
<@-jS&�tB./35 p ? J&J DcN J 5�]45�/ED����nk � 8

$ a $ a�� G W V�X W��8� R"Vws L S8a
"QD¡R=/rDO_&_&5�RH?CN4]�2M5HS*`F5 J ]45�] K5=�6N.-jS�]45H_sRH?CN J 5wv J 5H_zA�Rch 5H_ J mD ].-3S*5^S&5HN4]4S*5�RH5HS J D�-3N4_
24S*?@RH5H_{_&5HB4S*_�-jNMDcR J - l _�D��MNsy@Beh�-1/j_�Nehi5wv K5HRHB J 5HN J 2MDO_�RH5HS J D�-3N45H_�?C2 K5HSpD J -3?tN4_z8 ! B4S%R=+MDcy>BL5
24S*?@RH5H_{_&5HB4S�5wv.-j_ J 5dB4N a.- J DO242M5=/ K5b� s L�O R�� O q5X W .�8 ! -¤RH5da.- J 5H_ J mD ² A6/j5d24S*?>RH5H_&_&5HB4S
5H_ J DOR J - l 8
�
Nn?ta �*5 J ]45�/EDbR=/EDc_&_&5�RH?CN4]n5H_ J B4N45�<�DcSx-rDOa./35�2MDcS{Dq/0/�m5=/35�] K5=�MN.-35�2MDcS�]45HB@vna.- J _�[

( B4Nna.- J � ����� 
 '�S&5H24S K5H_&5�N J DON J /35�RH?tN J 5wv J p DO��8
( B4Nna.- J % ��� � � � , �	��' ��� '�2M?CB4S�_pDcB.<�5H��DcS*]45HS|/35�RH?tN J 5wv J 5�24S K5HR K5H]45HN J 8
�,?CB4S�] K5=�MN.-3S7B4N RH?CN J 5wv J 5cAQ-1/ l DOB J -3`F26?C_&5HS7B4N45�RH?CN4].- J -j?CN 5 J N45�24S*5HN4]4S&5�y>B45

/j5H_�24S*?@R�5H_&_&5HB4S*_�< K5HSx-1��DON J RH5 J&J 5bRH?CN4].- J -3?tNe8�	\?tB J 5H_�/j5H_�?t2 K5HS{D J -3?CN4_�]45dRH?t`F2MDcS{Dq-j_&?CN
] K5=�MN.-j5H_�2�?tB4S�/35H_�R=/rDO_&_&5H_ p ?>D J 2MDOSzAe-jN J 2MDcS�5 J B4N4_&2MDOS�� K5HNem5HS*5HN J ]45H_�?ta �*5 J _�]45 J f�2M5
RH?tN4]e8
�¦v45H`F2./j5b[

RH?tN4]n5wv v
p ?�D J 2MDcS
D@ALaeAMRcAL] v

5wv �$}
	���
=�����i}�� 
��.�+v

! 5HB./3_�/j5H_�24S&?@RH5H_&_&5HB4S&_%< K5HS�-0��DcN J 	���
�?tB�� 
��VDcB4S*?CN J /EDd<>D�/35HB4S ² ]MDON4_%/35Pa�- J
N4?t`F` K5b-3R=- ���q8¦�
-jN4_�-IAQ-1/�N45�S&5H_ J 5�2./jB4_Py@BehrmD�R=+MDcS&�t5HS�/j5n�|?tN J 5wv J 
�/rDO� D�<>5HRbRH5�a.- J
26?CB4S�S*5HN4]4S&5d5��e5HR J -1<@5H`F5HN J RH5H_�24S*?.RH5H_&_&5HB4S*_7DcR J - l _H8�"#5bRH?CN4] l ?CN4R J -3?tN4N45dRH?t`F`F5�/j5

���]4Bu��mD�/rDd].- � K5HS&5HN4RH5�y@Beh�-1/Q_zh:DO242�/0-3y>B45�-3R=-�mD�]45H_�<>DOS�-EDca./j5H_�2MDOSpD�/1/ m5=/35H_z8
"#5H_%` K5 J +4?�]45H_
] K5=�MN�-j5H_�[



� ������� 
���� ��
�� ����� ��� �
	 ��	 � �
�%
�� ��
����� �	��� � ² �

( <@?O-3]F_{5 J }*��[.Rz+MDOS&�t5�/35�RH?tN J 5wv JQp Dc�oD�<�5�R�/35�a.- J � ����� 
 '#5 J _wDOB.<�5H��DcS*]L5�/Ih DcN4R=-j5HN
RH?CN J 5wv J 5�]MDcN4_ % � � � �	� , �	��' ��� '\} -3N4_ J S&B4R J -j?CN�- l 2�?tB4S%B4N45�<@DcSx-rDOa./35�_&R�Dq/EDq-jS&5O�&8

( <@?O-3](-3N><�5HS J }*��[6-3N.<�5HS*_{5P/35�a.- J � ����� 
 ',5 J ]4?CN4N45b]4?CN4R7/j5bR�?tN J 5wv J 5d?t242�?t_ K5d]4B
24S K5HR K5H]45HN J } -3N4_ J S*B4R J -j?CNn5=/j_{5�2L?CB4S%B4N45�<@DOS�-EDca./35�_&R�Dq/EDq-jS&5O�&8

( <@?O-3]n��5H5H2e}��
[ % � � � �	� , �	� ' ��� '¤5H_ J -3N.- J -EDq/0-3_ K57DOBgRH?CN J 5wv J 57DcR J B45=/¤� K5HN K5HS K5�2MDcS�/35H_
_{5 J }*�&8M�I/QN#h�f(DOB4SpDd]4?CN4R�2MDc_%]45�S*5 J ?tBLS
DcBnRH?tN J 5wv J 5�24S K5HR K5H]45HN J 2�?t_&_*-ja./35c8

( -jN J N.BL` 24S*?@Rc}*�
[LS&5 J ?CB4S*N45�/35�N4?t`ba4S&5�]45�24S&?@RH5H_&_&5HB4S&_�DOR J B45=/1/j5H`F5HN J DOR J - l _z8

��N S*5 J ?tB.<�57/£h:DON4R=-35HN^RH?CN J 5wv J 57/j?CS*_&y@B45�/35b]45H_ J S&B4R J 5HB4S�]45d/£h ?ta �*5 J RH?tN4] 5H_ J DO2.k
265=/ K5cAQ5 J ]4?tN4RF/3?tS&_&y@Behi?CN _&?CS J ]45F/rDs26?CS JLK5H5�]45F/£h ?ta �*5 J }~R�DcS{DcR J4K5HSx-3_ K5H5F2MDcS � �{8¤	,S*?c-j_
?t2 K5HSpD J 5HB4S*_�/0-rDON J ]45H_�?Ca ��5 J _�]45 J f�2M5�RH?CN4]�?tN J DcB4_&_�- K5 J�K5�] K5=�MN.-j_�[ � �$}I5 J /j?C�c-jy@B45O�&A
� �L}~?tB�/3?t�c-jy@B45O�|5 J �$}xD �#5HR J D J -3?tN��{8

"¦D��C5H_ J -j?CN�]4BPRH?CN J 5wv J 5�5H_ J�J Sqm5H_Q] K5=/1-jR�D J 5�5 J B4N�`�DcB.<�Dq-j_QRH?CN J 5wv J 5�265HB J 5HN J SpD�-3N45HS
]45H_%S K5H_{B./ J D J _|-3`o24S K5z<>-3_�-ja�/j5H_zA4Rch 5H_ J 2�?tB4S&y@B4?O-¦RH5HS J D�-3N45H_%S�m5��O/35H_�_&?CN J mD7_&B.-1<�S*5b[

( ! 5 J }*��N45�]4?c- J �5 J S&5�Dc24265=/ K5�y@BehiB4N45�_&5HB�/j5 l ?O-3_%2MDcS�?Ca��*5 J 8

( ��24S�m5H_�/35�_&5 J }��{AL_&5HB�/QB4N�-3N.<�5HS J }*��265HB J �5 J S&5�Dc24265=/ K5c8M��Nn265HB J RH5H2M5HN4]MDON J|l Dq-jS&5
]45H_oD �e5HR J D J -j?CN4_bDc24S�m5H_�/35�_&5 J }*�&A\`�Dq-j_�?CN N45�S*5 J S*?CB.<�5HS{Ds2MDc_�/j5�RH?CN J 5wv J 5F]45
] K5H2MDcS J mDP/EDb_&?tS J -35�]45�/rDd2�?tS JLK5H5c8

( ��N 2�5HB J -3`da4S�-jy@B45HS�2./jB4_�-35HB4S*_ 1&RH?tN4] 3�Ae`�Dq-j_�-1/�N45 l DOB J 2MDO_�?tB4a./1-35HS
/j5H_�-jN4].-1k
R�D J 5�B4S*_%]45�2�?tS JLK5H5d}���5 J � �{8

��N(DP5H_&_pD�f K5�]45 l Dq-jS&5�S&5H_&_&5H`ba./j5HS,/£h B J -1/0-3_pD J -3?tN�]4BVRH?tN4] mDPRH5=/0/35�]4B�- l 5HN(�%8�$|?c-jR=-
/EDb_�f�N J D�v45�]4BnRH?CN4]^[

��RH?tN4]nRH]^}&}�	 � & � � � }
	 
�
=�*� v
RH]e8i_&5 J }�� v
�
81808

�

RH]e8�-3N><�5HS J }*�+v
�
RH?CN4]nRH]^}*}
	 ��
w� � � }
	 
��H�&�+v
RH]e8 _&5 J }*�+v
�
81818

�



� ������� 
���� ��
�� ����� ��� �
	 ��	 � �
�%
�� ��
����� �	��� � ²�h

RH]e8 -jN><>5HS J }�� v
�
81818

�
�
�

� J -0/1-j_pD J -3?tN ]4B RH?CN4]�]MDcN4_sB4N45^a6?CB4R=/j5 mD�RH?tN J 5wv J 5 ] K5HRHS&?O-3_&_pDON J }~5wv45H`o2./35^]4B
RHSx-3a./j5�]eh:�,S{D J ?C_ J +¦m5HN45O�{[

RH?tN4]nRH]e}�� � � � �+v
RH]e8i_&5 J }�� v

�
+.-1/j5b}~N4?tN.�MN.-£�
�
N �Z`b-jNe}~B��+v
< �ZBn`o?.]nN v
RH?CN4]nRH]e}�� � & � v
RH]e8 _&5 J }*�+v
RH]e8 ��5H5H2e}�� v

�

$ a $ a�� ��J O \�R�� V�X W��8� R��ca
;Ph:DOB J S*5H_%�MRz+.-j5HS&_�_&?CN J 24S K5H_&5HN J _�]MDON4_%/rDda.-3a./0-3? J +�m5Hy>BL57D��MNn]eh:D�-3]45HS�/35724S*?C��Dc`o`F5HB4S
[./ED�R=/EDc_&_&5 , �&' 
 ���+)�26?CB4S�/35H_�`F5H_&B4S*5H_�]45 J 5H`o24_�]ehi5wv K5HRHB J -j?CNs} J 5H`F24_���� 5 J|J 5H`F24_
l S*?CN J Dq/ ��D�<�5HR�_ J DOS J Ae_ J ?t2eA�S*5H_&5 J 5 J Rc81808�5 J B4Nn�MR=+.-j5�S�RH?CN><�5HS&_�-j?CNe8i+4242eA�y@B.-¤N457] K5=�MN.- J
2MDO_7]45bR=/rDO_&_&5o`�Dq-j_�]45H_�` K5 J +4?>]45H_�2�5HS*`F5 J*J DcN J ]45 l D�-3S*5o]45H_�RH?CN><�5HS&_�-3?tN4_�5HN J S&57/j5H_
].- � K5HS&5HN J 5H_|<>DOS�-EDca./j5H_�2MDOSpD�/1/ m5=/35H_z8



����� � ���
�`� �]�����5� �����
(� ��� �F
+�8� ²cb

� �
	�	 � � � � ��������� � ��� 
! � �
���"! �I&

�5)+( � � .0 - 6Q479+:*3=1 6 - 9_4���� .0r479����m021 .02> .0 �A0�3I4t6�9 - 0�1
� a$#ga$# � s L S M�O�M s L � R��UZ PR`\ M ��R L	O W7X R��ca
"#5H_�5wv�2 K5HS�-j5HN4RH5H_�N4B4` K5HSx-3y@B45H_,24S K5H_&5HN J�K5H5H_,-3R=-e?tN JFK5 J�K5
5��e5HR J B K5H5H_�_{B4S|B4N45��|?tN4N45HR J -j?CN
� DcRH+.-jN457`F?@]�m5=/35o���nk � ]45 ²cb�i 24S&?@RH5H_&_&5HB4S&_zAe_�f�_ J m5H`F5�<.5HS&_�-3?tN b 8 & 8�"#5 l S&?tN J Dq/¤5H_ J
B4N ! B4N��.� � �*& ]4?tN4NMDcN J DcRHRCm5H_�mD d�i 24S*?@RH5H_{_&5HB4S*_H8L"#5H_ J 5H_ J _�?tN J ]4?tN4R K5 J�K5H_�5��e5HR J B K5H_
_&B4S dei D�<�5HRF]45H_%$����
D J -3?n]45 ² } dei 24S&?@RH5H_&_&5HB4S&_=��5 J ]45 ²cb } ²q�ed�i 24S&?@RH5H_&_&5HBLS*_=�{A
RH5HR=-�2�?tB4S�y>BMD J S&5F/EDcN4�>DO�C5H_d].-3_&2�?tN.-3a./j5H_�_{B4S7/ED^���nk � 2�?tB4S7/35H_�R�D�/3RHB./3_ p ? J*J DON J _F[
�e����� ! A>���skx
M?CS J S{DcNeA@����5 J ������}~N4?tBL_,Neh Dq<�?tN4_�2MDO_,B J -1/0-3_ K5|/35��O"e-j_&2��{8>"#5H_�Rz+.- �eS&5H_
]4?tN4N K5H_¤_&?tN J ]45H_\2�5HS l ?CS*`�DON4RH5H_¤R�D�/3RHB./ K5H5H_�mD�2MDOS J -3S\]4B J 5H`o24_¤]ehi5wv K5HRHB J -3?CNo��� }~N4?t`bk
a4S*57]eh ?t2 K5HSpD J -j?CN4_�].-0<@-3_ K5P2MDOS�/35 J 5H`F24_=�{A65=/0/35H_�_&?CN J ]4?CN4N K5H5H_�5HNu� K5H��D p ?t24_
26?CB4S�/35H_
?t2 K5HSpD J -j?CN4_|2�?CS J DON J _{B4S�]45H_ p ? J&J DcN J _z84"#5 J 5H`o24_���� 5H_ J /j5 J 5H`F24_�]ehi5=v K5HRHB J -j?CN�_&B4S
/£h B4N.- J6K5�]45�R�Dq/jRHB./�2MDcS{Dq/0/ m5=/j5cA45 J N4?tNs2MDO_�/35 J 5H`o24_�S K5H5=/£A J 5H`F24_%]ehi5wv K5HRHB J -j?CN J ? J D�/�_&B4S
/j57
6S*?CN J �,N4]eALy@B.-¦] K5H2M5HN4]n]45�/rDdRz+MDOS&�t5�]4B l S&?tN J Dq/£8
��?CB4S7?Ca J 5HN.-jSo]45H_ J 5H`F24_F]ehi5wv K5HRHB J -3?tN¡_�-3�tN.-1�MR�D J - l _b2�?tB4SoB4N45 K5=<�Dq/jBMD J -3?tN RH?CS*S&5HR J 5
]45H_�2�5HS l ?tS&`�DcN4RH5H_zA¦-0/%D l D�/1/jB 5wv K5HRHB J 5HSP2./3B4_�-j5HB4S&_ l ?c-j_7/j5H_P-3N4_ J S&B4R J -3?CN4_�]4B J Dca./j5�DcB
} -3R=- h*&'&*& l ?c-j_z�&8

"�5H_�S K5H_&B./ J D J _P_{?tN J 5HN¡� p ?C24_�2�?tB4S�/35H_�?C2 K5HSpD J -3?tN4_P_{B4S�/j5�_�S K5H5=/j_H8���N SpDO242�5=/0/35
y@B45�/j5P� p ?t2s5H_ J /j5�N4?t`Fa4S*5
]45�`b-0/1/1-j?CN4_�]eh ?t2 K5HS{D J -3?CN4_|5HNV<>-3S*�CB./j5 p ? J&J DcN J 5�5��e5HR J B K5
5HNnB4N45�_&5HRH?CN4]45�]45 J 5H`F24_�������8
"¦DON4�>DO�C5H_%5 J RH?C`F2.-0/rD J 5HB4S*_z[

( ���c������� ! <@5HS*_*-j?CN b 8 &
( �@����<@5HS&_�-3?tN ² 8 ��� 8 ² }IaMDc_ K5H5�_&B4S����%� ² 8 � � ��D�<�5HR�?C2 J -j`b-j_pD J -3?tN4_H8
( ���P<@5HS*_�-3?CN b 8 & 8 � 2�?CB4S�_&B4N	��D�<�5HR�?C2 J -3?tNn]eh ?t2 J -j`b-3_pD J -j?CN�k*� � 8
( ��� 
L?CS J S{DcN�<@5HS*_*-j?CN ² 8 ² D�<�5HR�?t2 J -j?CNn]ehi?C2 J -3`d-3_pD J -3?tN�k*�P8



� �����Q��� ��� 
 �
����� � ��� �� ��� ��� � ��� ² �

� a$#ga $ T PR�� J X O W O �wa
��5HS l ?tS&`�DcN4RH5H_�2M?CB4S�]45H_
?t2 K5HS{D J -3?CN4_�_&B4S%]45H_%S K5H5=/3_�}~5HNg� p ?C24_=�&[

��2 K5HSpD J -j?CN $P��� �%�O�#����� ! ����� �%� ���u

��� ��� � �
	 � ² ²�h � ²ch�d ²cheh ² � b
��� ��� � �
	 � ²cb � � � � ��d � ��� � �®²
��� ��� � � 	 � ² ²�bed ²cb � ²cbed ²ch�d
��� ��� � � 	 � ²cb � � � � � � � � � � ² �

��� ��� � � 	��
	 � ² � � � � ��� � � b �eb �
��� ��� � � 	��
	 � ²cb � �C� � ��b � � � � �t�

�,5HS l ?CS*`�DON4R�5H_�2�?CB4S�]45H_�?t2 K5HSpD J -j?CN4_|_{B4S�]45H_�5HN J -j5HS&_%}I` �5H`F5�R�D�/3RHB./#y@B45�26?CB4S�/35H_
� p ?C24_=�&[

��2 K5HSpD J -j?CN $P��� �%�O�#����� ! ����� �%� ���u

��� ��� � �
	 � ² �®²O� ²ch � �*&�� ²cd �
��� ��� � �
	 � ²cb ² �eh ² �t� �ed*& ² �'&
��� ��� � � 	 � ² � � � �

��� ��� � � 	 � ²cb � � � �

��� ��� � � 	��
	 � ² ²q�ed hed ²U²�� ²cd
��� ��� � � 	��
	 � ²cb ² � � d ² ²cheb ²cd

��B�<�Bn]45�RH5H_%S K5H_&B./ J D J _�?CNn2�5HB J�l D�-3S*5�/35H_%S&5H`�DcS*y@B45H_%_{B.-0<@DcN J 5H_z[

( "#5H_ J 5H`o24_�]ehi5wv K5HRHB J -3?CN4_o2M5HB.<�5HN J �5 J S*5 J S�m5H_b-3`o2M?tS J DcN J _7/3?tS&_&y@B45s/35H_�?C2 K5HSpD�k
J -j?CN4_�2�?tS J 5HN J _&B4S
]45�_
5�N J -35HS*_HAL2�?tB4S%/j5H_%`FB./ J -j2./1-jR�D J -j?CN4_�5HNg2MDOS J -3RHB./1-j5HSz8���5HR=-
5H_ J ] �B�DcB l D�- J y>B45b/35H_P?C2 K5HS{D J -3?tN4_�_&B4S�/j5H_P5�N J -35HS*_�_zh¦5��e5HR J B45HN J _&B4S�/j5H_P24S&?Ok
RH5H_{_&5HB4S*_!1*a.- J mDVa.- J 3.A\Dq/j?CS*_Py@B45b/35H_PS K5H5z/j_�B J -1/0-3_&5HN J /£h:DcRHR K5=/ K5HS{D J 5�B4S�]45o<>-3S*�CB./j5
p ? J&J DcN J 5c8\�\?tB4SPN4?t_ J 5H_ J _�_&B4S�/rDga.-3a./0-3? J +�m5Hy>B45��%���PA\N4?tB4_bD�<�?CN4_P5H_&_pDqf K5b/ED
_{B.- J 5V]eh ?t2 K5HSpD J -j?CN4_P_&B.-1<�DcN J 5([iRH?CN><�5HS&_�-3?tN�5HN J -j5HS�k~S K5H5z/£A¦R�D�/3RHB./�5HN�<@-jS&�tB�/j5 p ? J k
J DON J 5cA�RH?tN@<�5HS*_*-j?CN�S K5H5=/1k~5HN J -j5HS vQ`�Dq-j_�/35H_�RH?tN@<�5HS&_�-j?CN4_P24S&5HN4N45HN J a65�DcB4RH?CB42 ]45
J 5H`F24_zAc5 J /35��>D�-3N7S&5H_ J 5|`d-3N.-j`F5c8���Nd2M5HB J S*5H`�DOS&y@B45HS\DOB4_&_�-.B4N45|`�DcB.<�Dq-j_{5�2�5HSxk
l ?CS*`�DON4RH5�]45d�%�c�6����� ! 2M?tB4S�/£h:DO]4].- J -3?tNn]eh 5HN J -j5HS&_�mD($P� � ²�b 2MDOS�SpDO242�?tS J mD
�%�C8M"#5�RH?@]457�%�O������� ! 24S*?@]4B.- J 2MDcS�/35�RH?C`o2.-1/ED J 5HB4S
�%��_&5H`Fa./j5�-j]45HN J -3y@B45�DcB
RH?.]45 K5HRHSx- J 26?CB4S�/j5 J 5H_ J ]45%���c�e����� ! 8t��5|S K5H_&B./ J D J 1*RHB4S�-j5HB@v 3�S*5H_ J 5�-jN45wv42./0-3y@B K5c8

( "#5H_�2�5HS l ?CS*`�DON4RH5H_�?ta J 5HN.B45H_7D�<�5HR�]L5H_PRH?�]45H_ K5HRHS�- J _�]MDON4_�B4N^/EDcN4�>DO�C5 K5=<�?O/3B K5
DcB4�C`o5HN J 5HN J _�-¦?tN l D�- J DO242�5=/¤DcB@v l ?CN4R J -3?CN4_%_&2 K5HR=-EDq/0-3_ K5H5H_�]L57�6����� ! 8



� �����Q��� ��� 
 �
����� � ��� �� ��� ��� � ��� ²cd

�,?CB4S�S K5�Dq/0-3_&5HS�2MDcS|5wv45H`o2./35%/Ihi?C2 K5HS{D J -3?tN ��� ��� � � 	�� 	 � -0/6fVD�/Ihi?CS*]4S&5�������� ! [��� � �&* 
 ' , � � %(' � � � � ����y@B.-¤B J -0/1-j_&5 J ?tB J 5H_%/j5H_�2M?t_{_�-ja.-1/0- JMK5H_ 1&+MDOS&].��DOS&5 3o]45
/rDo`�DORz+.-jN45�2�?CB4S
5��e5HR J B45HS�/35�R�D�/3RHB./IA6_pDcN4_%2MDO_{_&5HS
2MDcS�/35H_�24+MDO_&5H_
]eh Dc]4].- J -j?CNeA
]45g`dB./ J -j2./1-jR�D J -3?tN�24B.-j_�]eh D �e5HR J D J -j?CNe8�"�5(N4?tB.<@5�DcB �%�u5H_ J 5HN RH5(_&5HN4_ J S�m5H_
24B.-3_&_pDcN J R�DcS�-1/ J S&?tB.<@5d]45�/3B.-�` �5H`o57/j5H_7?t2 J -j`b-j_pD J -3?CN4_�N K5HRH5H_&_pDq-jS&5H_�} <@?c-jS�/35H_
S K5H_&B./ J D J _VR=-1k~]45H_&_&B4_=�{8�;�DON4_�/rD�2LS*5H`b-~m5HS*5n<@5HS*_�-3?tN ]L5(/ED�a.-ja./1-j? J +�m5Hy@B45^�%���PA
RH5 J&J 5�?C2 J -3`d-3_pD J -j?CN�_&5 l Dq- J `�DON�B45=/0/35H`o5HN J }~2MDOS�/IhiB J -0/1-3_pD J 5HB4Sw�\5HN�Dc24265=/rDON J ]45H_
l ?CN4R J -3?tN4_¤2MDOS J -jRHB./1-~m5HS*5H_#R�?t`F`o5���	 � * 
 '�
 �
� ���\2MDcS¦5wv�5H`F2./j5c8C���skx
6?tS J SpDON�� K5�Nem5HS*5
B4N�RH?@]45(B4N�265HB 2./3B4_b/j5HN J `�D�/3�tS K5V/Ihi?C2 J -3`d-3_pD J -3?tNe8%��5=/1/j5zk~R=-
N45(_&5H`ba./j5n2MDO_
?C2 K5HS*5HSs_&B4S�/j5H_(5HN J -j5HS&_ v
Dq-jN4_*-726?CB4S�/£h ?t2 K5HSpD J -j?CN 1 v��OD>��a 3¡/Ihi5wv K5HRHB J -3?tN _zh 5H_ J
l Dq- J 5�_&B4S�/j5 l S*?CN J Dq/I8

�5) E � .021	:*>��u479+:*3<;�� �=3 
 6
� >+6 �U9+023
��NnB J -1/0-3_&5�/Ih K5Hy@BMD J -j?CN�]457"QDc2./rDORH5�5HNn]45HB@vn].-3`o5HN4_�-3?tN4_H[

� � ����� �
� � �

����� �
� 	 �

� &�� } ² �

RH?C`o`F5�`F?@]�m5=/j5�_�-3`F2./j5�]45�R�Dq/jRHB./¦N.B4` K5HSx-3y@B45c8

� a $ a$# � ZrZ�\�s � M ��W O�M s LCLUJ � PR`\ M+�[J Rta
��N�<�5HB J S K5H_&?CB4]4S*5�/Ih K5Hy@BMD J -3?tN�_{B4S�B4N45��CSx-1/0/35�S*5HR J DcN4�tB./rD�-3S*5c8
��Nn26?C_&5c[

�����  � ��} � � � �"! � 	4�
��NoB J -1/0-3_&5�B4No_&R=+ K5�`�D�DOB@vo].- � K5HS*5HN4RH5H_Q�MN.-j5H_�mD h 2�?c-jN J _¦2�?tBLS�].-j_{RHS K5 J -j_&5HS¦/£h K5Hy@BMD J -j?CNe[

� �$# � �  &% � � ���  � � � 	�� �  } � �#� �
� � �'�  (# � % � � ���  � � �'�  	 �} � 	�� �

� & } � �

"�5(a4B J ]45V/Ihi5wv42 K5HSx-35HN4RH5 K5 J DON J ]45nRH?t`F2MDOS&5HSb/35H_F265HS l ?CS&`�DcN4RH5H_o?Ca J 5HN�B45H_FD�<�5HR
].- � K5HS&5HN J _|/rDON4�>DO�C5H_zAM?tNnRH?CN4_�-j]Qm5HS&5�B4Nn`�D�-1/0/rDO�C5�5HNnR�DOS&S K5H_H[ } � � � � 	4�
"�5�_&RH+ K5H`�D�_zh K5HRHSx- J Dq/3?tS&_z[

� �)# � �  � � � 	 � �  � � ���  �# � � � ���  	�� % � � ���  � & } � �
��Ns265HB J S&5H`�DcS*y@B45HS�y@B45�/j5H_�2M?O-3N J _�y@B.-6-jN J 5HSx<@-35HN4N45HN J ]MDcN4_|RH5�_&RH+ K5H`�D�_&?tN J /j5H_

<�?O-3_�-jN4_
�
?tS&]eA6�,_ J A ! B4]n5 J ��B45H_ J ]LBn2L?c-jN J RH?CB4S{DcN J � � �"! � 8
"\h�-3`F2./ K5H`o5HN J D J -3?tNn]45�/Ih Dq/j�C?tS�- J +4`o57_&BLS�/ED����sk � 5H_ J Dq/j?CS*_ J S�m5H_%_*-j`F2./j5c8Q��N D �e5HR J 5
mD�RH+MDOy@B45
24S*?>RH5H_&_&5HB4S�/rD�<@Dq/j5HB4S�]45 �nDOBV2�?O-3N J � � �"! � A>/35H_�<>D�/35HB4S*_�DcB@v�2�?O-3N J _,<@?c-j_�-3N4_
_&?CN J ?Ca J 5HN�B45H_�2MDcS�RH?C`o`bB4N.-3R�D J -j?CN�mDP/£h:D�-3]45�]457��� l ! 8



� �����Q��� ��� 
 �
����� � ��� �� ��� ��� � ��� ² �

� a $ a $ T PR�� sgX J[O�M s L ZrW7\��gWtV�s-. M a
"#5�24S&?ta./ m5H`o5 K5 J DON J 26?C_ K5�]MDON4_¤B4N�]4?C`�Dq-3N45�a�?tS&N K5�}£-jR=->/35,R�DcS*S K5�� & A ²�� ��� & A ²�� �{A�?tNbD �*?CB J 5
B4N457RH?tN4].- J -3?tNgDcB@vn/0-3`d- J 5H_�}£/EDb]4?CN4N K5H5�_{B4S�/rD l S&?tN J -Im5HS&5�]4Bn]4?C`�Dq-jN45O��26?CB4S�?Ca J 5HN.-3S
/£h B4N.-jy@B45�_&?c/jB J -3?tNn]4Bn24S&?ta./�m5H`o5c[

�	
 	� � � �
� � �

� � � �
� 	 �

� & � � 	
� � & �§² ��� � & �§² � ���
��} � � 	4� ��� � � 	�� � �

} �@�

?#mB � �¥] K5H_*-j�CN45�/ED l S*?CN J -Im5HS&5�]4BnR�DcS*S K5P;P8��N K5HRHSx-1<�DcN J /Ih K5Hy@BMD J -j?CNn}Y�.�,5HNsR=+MDOy@B45�26?c-jN J ]45�/EDP�CSx-1/1/j5cA4?tN(DOa�?tB J - J mDPB4N�_*f._ J m5H`o5
/0-3N K5�D�-3S*5c[

�						
 						�

	 � � � � � 	 � �
�
�
���������O� 	 ��� � � � � �

	
� �

� � � 	 �"�
�
�
���������O� 	

� � � � � �
�����������

	 � � � � � 	 � � � � ���������O� 	 ��� � � � � �
} h �

?#mBn/j5H_ 	 �  5 J /j5H_ � � _&?CN J ]45H_�RH?@5 0�R=-35HN J _�RH?CN4N.B4_�5 J /35H_ ��� � � ��� � � � ] K5H_�-3�CN45HN J /35H_-jN4RH?CN4N4B45H_Q]4B724S&?ta./ m5H`o5�}IN�5H_ J /j5|N4?t`ba4S*5 J ? J D�/.]45�2M?c-jN J _�]45�/ED%�CSx-1/0/35O�&8t"QD�RH?CN4].- J -j?CN
DOB@v /0-3`d- J 5H_V5H_ J 24S�-j_{5 5HN�RH?C`F2 J 5 ]MDcN4_�/j5H_�RH?@5 0�R=-35HN J _�� �~8���N 265HB J S K5 K5HRHS�-jS&5s/j5
_�f�_ J m5H`F5�24S K5HR K5H]L5HN J _&?tB4_ l ?CS*`F5�`�D J Sx-3R=-j5=/1/j5c[

� ��� ��� } b �
D�<>5HR � } � �"! � � 	 �  nv �P} � � � �(�Qv!�P} � ��� ���"�
�,?CB4S�S K5H_&?tB4]4S&5�RH5�_�f�_ J m5�`o5cAMN4?tB4_%B J -0/1-3_&?tN4_�B4NuDq/j�C?tS�- J +4`o5�- JLK5HSpD J - l A4/EDb` K5 J +L?�]45

]45sS K5H_&?O/3B J -3?tN¡]45n��DcRH?ta.-IA�R�DOSoRH5=/1/j5=k~R=-
Dca6?CB J - J mDgB4N�D�/3�t?CSx- J +4`F5s2MDcS{Dq/1/ K5=/0-3_pDca./j5c8��~/
_zh K5HRHS�- J [

# � &�%$ � && 	�')(+* �-,c}/.0,21 � � � �4365 1 �/7�8 '¦�# � # � ²
��9� � ²

	 � � � %;: �=<�  	 �  �>9 �?� � �
.�,@1 � � � �BAC��9 % ��9 	 � AD � '

} �t�

��mB 1p�,24_�-0/3?tN 3F5H_ J B4Nn_&5HB.-1/Q]45 J ?O/ K5�S{DcN4RH5���v K5t8



� �����Q��� ��� 
 �
����� � ��� �� ��� ��� � ��� �*&

"�5H_PDq/j�C?tS�- J +4`o5H_ K5HRHSx- J _�]MDcN4_�/j5H_�].- � K5HS*5HN J _%/EDcN4�>DO�C5H_ J 5H_ JLK5H_%-3R=-�_&?CN J ]4?CN4N K5H_�5HN
DON4N45wv45c8

� a $ a�� � s9� ZrW7\�W M � s L SUR�� S M�� PR`\�R LtO � X W L . W . R��ca
"#5H_�RH?tN4].- J -j?CN4_,5wv�2 K5HS�-j`F5HN J D�/35H_,_&?CN J /j5H_�` �5H`F5H_\y@Beh:DOB�R=+MDc2.- J S*5�24S K5HRH5H]45HN J 8>"�5H_,R�D�/1k
RHB./j_
?tN JVK5 J�K5�5 �e5HR J B K5H_
DH<>5HR d�i ?CB ²cb�i 24S&?@RH5H_&_&5HB4S&_z8
"#5H_%5wv K5HRHB J -3?tN4_�?tN J�K5 J�K5�S K5�Dq/0-3_ K5H5H_�_&BLS�]45H_%�CSx-1/0/35 ²q�ed � ²O��d 5 J �eh�b � �eh�b 2M?O-3N J _

5.5

6

6.5

7

7.5

8

8.5

0 0.2 0.4 0.6 0.8 1

solution exacte 
C/PARIS

C++
C*

CM-Fortran


Q-j�CB4S*5 ² [LRH?C`F2MDOSpD�-3_&?tNn]45H_
].- � K5HS&5HN J _|/rDON4�>DO�C5H_�k��tS�-0/1/35 ²q�ed � ²O��d 2M?O-3N J _

"¦Do�M�tB4S&5n�VS*5H24S K5H_&5HN J 5�/ED�_{?O/3B J -3?tNg5wvMDOR J 5�5 J /j5H_�_{?O/3B J -3?tN4_�DO242LS*?@R=+ K5H5H_
5HN(f �
& 8 h 84"�5H_�_{?O/3B J -3?tN4_�Dc2424S*?@Rz+ K5H5H_,RH?tS&S*5H_{26?CN4]MDON J mD�/£h K5HRHSx- J B4S&5�]45�/£h:D�/3�t?CSx- J +4`F5�]MDcN4_,/j5H_
].- � K5HS&5HN J _|/rDON4�>DO�C5H_%_&?CN J }I+45HB4S&5HB4_&5H`F5HN J�� ��-j]45HN J -3y>B45�_z8
/35H_ J 5H`F24_o]eh 5wv K5HRHB J -3?tN¡`o?CN J S*5HN J RH5H265HN4]6DON J ]L5H_o].- � K5HS*5HN4RH5H_b]45n265HS l ?tS&`�DcN4RH5

5HN J S&5�/35H_�/EDcN4�>DO�C5H_z[



� �����Q��� ��� 
 �
����� � ��� �� ��� ��� � ��� � ²

� DcR=+.-jN45O�q�tS�-0/1/35 $���� �%�O�#���%� ! ����� �%� ��� 

dei k ²O��d � ²O��d � ²�² � d ² ²�& � ²�²O�
dei k �eh�b � �eh�b d ² � & ²)&eb ²cb � ²�heb
²cb�i k ²O��d � ²q�ed ² ²�d*& ² �*& ²cb � ² �e�
²cb�i k �eh�b � ��heb � ��d � ² �*& �ebt� ��d*&

	�Dca./j5�DcB�]45H_%2�5HS l ?CS*`�DON4R�5H_�} � p ?t24_=�
� DcR=+.-jN45O�q�tS�-0/1/35 $���� �%�O�#���%� ! ����� �%� ��� 

dei k ²O��d � ²O��d � � � � � ��h � �
dei k �eh�b � �eh�b d ��bed � �ed � � � � ���
²cb�i k ²O��d � ²q�ed ² � ² ��� � � � �
²cb�i k �eh�b � ��heb � ²�hed � � & ² ��� ²�bC�

	,5H`o24_�]ehi5wv K5HRHB J -j?CN }I_{5HRH?tN4]45H_=�

�uDOR=+.-3N45O�q�tS�-0/1/j5 $P��� ���c������� ! ����� ��� ��� 

dei k ²q�ed � ²O��d � ²�bed�beh ²cb�deb�h ²�bed�b � ²�bed�beh
dei k ��heb � �eh�b d � �eh � � � ��heb � � �eh�d*& � �eh ���
²�bei k ²O��d � ²O��d ² ²�bed�beh ²cb�bed�h ²�bed�b � ²�bed�beh
²�bei k �eh�b � �eh�b � � �eh � � � ��heb � � �eh�d*& � �eh ���
�
?C`da4S&5�]eh - JLK5HS{D J -3?tN4_�N K5HRH5H_&_pD�-3S*5�26?CB4S�B4N(S K5H_�-3]4B�]45 ²)& 	��

��Nb265HB J < K5HS�-1�M5HSQy@B45�/35�2MDc_&_pDc�t5�]45 d�i mD ²�bei }~26?CB4S¤B4N45�` �5H`F5��tS�-1/0/35O��`FB./ J -32./0-35
/j5H_�265HS l ?tS&`�DcN4RH5H_\2MDcS¤B4N l DcR J 5HB4S\y@B.- J 5HN4]7<@5HS&_ � D�<�5HR�/j5 $P����8>��NbS*5H`�DOS&y@B45HS{D�y@B45
/j5H_ J 5H`F24_,����� RH?tS&S*5H_&2�?CN4]MDON J _Q_&?tN J 5HB@v7].-0<@-3_ K5H_�2MDcS¦RH5 l DcR J 5HB4Sz8���5�a�?tN�RH?t`F26?CS J 5=k
`o5HN J 5H_ J ]��Bu2�?tB4S�B4N45b�CS{DcN4]45b2MDcS J DcB^R�DcS{DcR J m5HS*5d_ J S*B4R J B4S K5d]45H_�RH?C`o`FB4N.-3R�D J -j?CN4_
}IB4_wDO�C5�]457��� l ! �{8
��B J S&5V/35H_bS*5H`�DOS&y@B45H_oRH?CN4RH5HS*N6DON J /j5H_F2M5HS l ?CS*`�DON4RH5H_F?ta J 5HN.B45H_bDq<�5HRF/j5�_o].- � K5HS*5HN J _
/EDcN4��Dc�t5�_zA6RH5 J&J 57Dc242./0-3R�D J -j?CNn_�-3`o2./35�265HS&`o5 J ]45H_%RH?C`o2MDcS{Dq-j_{?tN4_%_{B4S�/rDd24S&?t�CS{Dc`o`�D�k
J -3?tNn` �5H`o5d} K5HRHSx- J B4S*5cA l DOR=-1/0- JMK5�]eh B J -1/0-3_pD J -3?tNeAM5 J Rc818 �{[
"#5H_�RH?@]45�_o]45H_�24S*?C�tSpDO`F`o5H_��6����� ! A������PA��%� 5 J ���skx
L?tS J SpDON�_&?tN J ]4?tN4N K5H_b5HN
DON4N45wv45c8

( �,kx������� ! 5H_ J /j5�/rDON4�>DO�C5
]45�24S*?C�tSpDO`F`�D J -3?tNo]45
aMDc_&5�]45�/EDd��� At/j5H_ l ?CN4R J -3?tN4_
_{?tN JdJ S�m5H_FN4?t`Fa4S*5HBL_&5H_b`�Dq-j_VDcB4_&_�- J SHm5H_F24S K5HR=-j_{5H_zA�-0/�_zh:DO242MDcS*5HN J 5gD�-3N4_�-omDuB4N
/rDON4�>Dc�t5 ]45 J f�2L5^Dc_&_&5H`ba./35HB4So5 J /35H_VRH?@]45H_�N45 _{?tN J ]4?CN4R 2MDO_ J S�m5H_b/0-3_�-3a./j5H_zA
5wv45H`F2./j5�]eh -jN4_ J S&B4R J -3?tNe[
�bY � � J X O WtS�S V�s L � O � # G�� ��� � ��W�� ��W L�O�M �8� R��rR �UZ8s9� W L�O
	�8



� �����Q��� ��� 
 �
����� � ��� �� ��� ��� � ��� �C�

�|5H2�5HN4]MDON J A�?tN�2�5HB J DO242�5=/j5HSPRH5 J f�245F]eh�-3N4_ J S*B4R J -j?CN4_VmDV2MDOS J -3SP]45H_�/EDcN4�>DO�C5H_
]45�+MDcB J N.-0<@5�DcBn}��
A.
\���¤	
����� 2MDOS�5wv45H`o2./35O��2L?CB4S�DcRHR K5=/ K5HS*5HS,]45H_�2MDOS J -35H_�]45
R�Dq/jR�B./#-3N J 5HN4_�- l 8

( "#5o���skx
L?CS J S{DcN(aMDc_ K5�_&B4S�/35o
4?CS J S{DcN ���o5H_ J 2./jB4_ K5=<�?c/3B K5P`�D�-3_�2�5HB J 2MDOSpD �� J S&5
`F?O-3N4_�Sx-3�t?CB4S&5HB@vb5 J _&B4S J ?CB J `F?O-3N4_,RH?tN.<@-1<>-rD�/4y@B45�/j5�� 2MDOS�5wv�5H`F2./35c[CN.B4` K5HS*?ck
J D J -3?tNn]45H_%RH?c/j?CN4N45H_zA l ?CS&`�D J _%]eh:D50�R=+MDc�t5d80818L"\h:Dq<tDcN J DO�C5�]4Bu���skx
L?tS J SpDON�5H_ J
y@Beh -0/�5H_ J a6DO_ K5b_{B4S�/rDnN4? J -3?tN�]45 J Dca./j5�DcB v¤?CN�265HB J ]4?CN4RF`�DcN.-j24B./35HSPB4N 24S*?ck
RH5H_{_&5HB4S�RH?t`F`o5 K5=/ K5H`F5HN J ]eh B4N J DOa./35�DOBeA4RH5�y@B.-#5H_ J|J S�m5H_�B J -0/35%/3?tS&_&y@Behi?CN�B J -0/1-j_&5
]45H_��tS�-0/1/j5H_H8��|5H2�5HN4]MDON J A¤/35H_�].-3`o5HN4_�-3?tN4_�]45H_o�CSx-1/1/j5H_�]4?c-1<@5HN J �5 J S&5�5wv�2./1-jR=- J 5=k
`F5HN J ] K5HR=/EDcS K5H5H_%]6DON4_%/35P24S&?t�CS{Dc`F`o5F}IRH?C`F`o575HNu
\���¦	
�%��� � �t�{A6`�D�-3_�RH5HR=-
5H_ J 2./3B4_%RH?tN J SpD�-3�tNMDcN J 5HNn`F?@]45�2MDOSpD�/1/ m5=/35�y@Behi5HNn`F?�]45�_ K5Hy@B45HN J -j5=/I8

( ��N^S&5 J S&?tB.<@5dRH5 J*J 5bS&5H_ J Sx-3R J -3?tN _&B4S�/35H_�] K5HR=/rDOSpD J -j?CN4_�]MDON4_�/j5d/EDcN4��Dc�t5V����y@B.-
_{5H`oa./35�RH5H2M5HN4]MDON J ]4?CN4N45HS�/35H_%`F5=-0/1/j5HB4S&5H_%2M5HS l ?CS*`�DON4RH5H_�} Dc24S�m5H_%�#����� ! �{8

( "QDPa.-ja./1-j? J +Qm5Hy@B45��%��� 2�5HS*`F5 J ]45�N45�] K5=�MN.-jS,/EDP�CSx-1/0/35�y@B45�/j?CS*_�]45%/Ihi5wv K5HRHB J -j?CN
]4BP24S&?t�CS{Dc`o`F5,5 J 24S*?C2�?t_&5�]eh DcB J S&5H_¤D�<tDcN J DO�C5H_#RH?t`F`o5�/35\R�?tN J S��?c/j5�]45H_Q2MDcS{Dc`nm5 J S*5H_zA
/35H_ l DOR=-1/0- JLK5H_�]eh D)0�R=+MDc�C5�]4B ������Dq-jN4_*-Qy@B45�/j5H_�D�<CDON J Dc�t5H_�/0- K5H_7mD�/rDb24S*?C�tSpDO`bk
`�D J -3?tN�?ta �*5 J _{B4S J ?tB J ]4BF2�?c-jN J ]45�<.B45
RH?CN4RH5H2 J -3?tNo]45
a.-3a./0-3? J +�m5�y>B45�}~?tN�2M5HB J
] K5=�MN.-3S\_&5H_\24S&?t24S&5H_\R=/rDO_&_&5H_HACDc` K5=/1-j?CS*5HS\RH5=/1/j5H_\y@B.-45wv.-j_ J 5HN J 80818 �{8@��5H2�5HN4]MDON J AO]45H_
Dc` K5=/1-j?CS{D J -3?tNL_�_&?CN J mD l Dq-jS&5�5HN 2MDOS J -3RHB./0-35HS�2�?tB4S
/35H_�2M5HS l ?CS*`�DcN4RH5H_�]45dR�D�/3RHB./£8
��DcS�5wv45H`F2./j5cA\]MDON4_P/rDsS K5H_&?c/jB J -j?CN�]4B¡"QDO2�/EDcR=-j5HNeA�/j5H_�RH?C`o`bB4N.-3R�D J -j?CN4_P5HN J S&5
24S&?@RH5H_&_&5HBLS*_�_&?tN J N4?C`da4S&5HB4_&5H_�5 J ?CNg5��e5HR J BL5�]45H_�?t2 K5HSpD J -j?CN4_�_&B4S
/35H_%<@D�/35HB4S&_
S K5HRHB42 K5HS K5H5H_
v¦���c�e����� ! 2�5HS*`F5 J 5HN^B4N45d_&5HB./35�-jNL_ J S&B4R J -3?tN ]eh Dq/0/35HS�RH+45HS&Rp+45HS�/rD
<.D�/35HB4S�_&B4S�/35�24S*?@RH5H_{_&5HB4S�<@?c-j_*-jN�5 J ]ehi5��#5HR J B45HS�/j5�R�Dq/jRHB./IA�D�/3?tS&_%y@B45d����� l Dq- J
/Ihi?C2 K5HS{D J -3?tN�5HNV2./jB4_�-35HB4S&_ K5 J DO2M5H_z84��N�2�5HB J DOB4_{_�-e5HN><@-j_wDO�C5HS=A>2�?tB4S�B4N45�?C2 J -3`d-1k
_wD J -j?CNd2./jB4_�26?CB4_&_ K5H5,/rD�RH?tN4_ J S*B4R J -3?tNd]eh B4Nd24S K5=k~RH?C`o2�-0/rD J 5HB4S¤5 J ]eh B4NoDONMDq/0f�_&5HB4S
_*f.N J D�v.-3y@B45�y@B.-�S*5HRH+45HS&Rp+45cA.5HN l ?CN4R J -3?tNs]45H_�?C2 K5HSpD J 5HB4S&_�5 J ]45H_�<�DcS�-EDca./j5H_�B J -1/0k
-3_ K5H_zA./ED 1*`F5=-1/0/35HB4S*5 3b-jN4_ J S*B4R J -3?tNg�#���%� ! mDbDO242�5=/j5HSz8

�5) � � 6Q47: -���� D 1	9 � �m>+68479+: 3 .0 �r:*>+:�� 9����m0 )
� a��[a$# � .0/
R�V O�M � �ca
l D J ?CS*����5H_ J B4N45b_�-3`bB./ED J -3?tN K5HRH?O/3?t�c-jy@B45oDO]MDc2 JLK5H5d]ehiB4N 24S*?C�tSpDO`F`o5�DO242M5=/ K5 l D J ?CS
} � dC� �&8
�I/�_zh Dc�c- J ]eh B4N45�_�-3`bB./ED J -3?tNV]45 J f�2M5 1&24S*?c-j5=k~24S K5H]MD J 5HB4S�3 v>-jR=-e5HN J S&5%]45H_�S*5Hy@B.-3N4_|5 J ]45H_
K5H2.-jN4?>R=+45H_�}I2�5 J - J _�2�?O-3_&_&?tN4_z�&8��
N45 J 5=/0/35d_�-j`FB./ED J -3?tNgN K5HRH5H_&_*- J 5�/35b2MDcS{Dq/0/ K5=/0-3_&`o572�?tB4S
_&B.-1<.S&5�/j5�RH?t`F26?CS J 5H`o5�N J _�-j`bB./ J DcN K5�]45�2./3B4_�-35HB4S*_�`d-1/0/1-j5HS&_�}£<@?O-3S*5�2./jB4_=��]eh -jN4].-1<@-j]4B4_zA
RH5�y@B.-65H_ J ].- 0�R=-0/35H`o5�N J 5HN.<@-3_pDO�C5�DOa./35�5HN�`o?@]45
_ K5Hy@B45HN J -j5=/�?tBVD�/3?tS&_ J S�m5H_,RH?��B J 5HB@vb5HN
J 5H`F24_�5 J 5HNV` K5H`F?O-3S*5�a.-j5HNVy>BL5�/j5H_�?t2 K5HSpD J -j?CN4_�2MDOS|-jN4]�-0<@-j]4BV_&?c-j5HN J 5HNs� K5HN K5HSpD�/62�5HB



� �����Q��� ��� 
 �
����� � ��� �� ��� ��� � ��� � �

N4?t`Fa4S*5�B4_&5H_z8�;Ph DcB J S*5�2MDcS J Ac/Ihi5wv K5HRHB J -3?tNb_&B4S�/ED7����265HS&`o5 J ]45�<@-j_&BMDq/0-3_&5HS�5HN:1 J 5H`F24_
S K5H5=/ 3�/£h K5=<�?c/jB J -j?CNF]45
/ED�26?C24B./ED J -3?tNV5 J RH5
�tS �DcRH5�DOB@vV?tB J -0/3_��tSpDO24+.-3y>BL5H_|_�-3�tNMDq/ K5H_�2./3B4_
+MDOB J 8
"\hi?.R K5�DcNn5H_ J S*5H24S K5H_&5HN J�K5�2MDcS
B4N45��CSx-1/0/35 � ;�?emB�R=+MDcy@B45�26?c-3N J ]45�/rDd�CSx-1/1/j5��M�tB4S&5�B4N45
2MDOS&RH5=/0/35�]45�/Ihi?@R K5�DcN�y@B.-Q_&5HSpD7<@-3]45�?tBn?@RHR�B42 K5H5�2MDOS%B4Nn_&5HB./¦26?c-j_&_{?tNe8
"QDs24Sx-3N4R=-j2MDq/j5F].- 0�RHB./ JLK5o]MDON4_7RH5 J f.2M5F]45o_�-j`FB./ED J -j?CN 5H_ J ]45F] K5=�MN.-3S�]45H_7SHm5H�c/j5H_�]45
] K5H2./EDcRH5H`o5HN J ]45H_
2L?C24B./rD J -j?CN4_z8
"#5H_\S�m5H�O/35H_¦?CN JPK5 J�K5�-jR=-.<@?c/j?CN J Dq-jS&5H`F5HN J _�-3`o2./1-1� K5H5H_H8q�
-3N4_�-./j5H_\2M?c-j_&_{?tN4_�_&5�] K5H2./EDcRH5HS*?CN J
_&B.-1<@DON J /j5H_�y@BMD J S*5�].-3S*5HR J -3?tN4_�R�DOS&].-jNMDq/j5H_�5 J _{B4S�B4N45�].-j_ J DcN4RH5�]ehiB4Ns24S*?>RH5H_&_&5HB4SPmD�/ED
l ?O-3_z8¦��5 J&J 5dS�m5H�c/j5�]L5�] K5H2./EDcRH5H`F5HN J <>Do2�5HS*`F5 J*J S*57]eh B J -1/0-3_&5HS
/35H_�R�?t`F`dB4N.-3R�D J -3?tN4_�]45
J f�2457��� l ! 8
��+MDcy@B45F2M?O-3N J ]45�/rDV�tS�-0/1/j5o5H_ J D �e5HR JLK5smD�B4N�24S&?�RH5H_&_{5HB4S�y>B.-|2M5HB J DH<�?c-3S�D�-3N4_�- J S&?O-3_
K5 J D J _�26?C_&_�-3a./j5H_z[

( $�-3]45b}~5�DOB��

( ��RHRHB42 K5�2MDOS%B4N45 K5H2.-jN4?>R=+45

( ��RHRHB42 K5�2MDOS%B4NnS&5Hy>B.-3N

� R=+MDcy>BL5 K5 J Dc2L5cA J ?CB4_V/j5H_�26?c-j_&_{?tN4_V_&?CN J `d-3_ mD �*?CB4S=8%��?CB4S�R=+MDcy>B45 J f�245^]45
26?c-j_{_&?tNeA4-0/�f(DdB4NnN4?C`ba4S*5�]L5�2MDOSpDO` m5 J S&5H_�y@B.-Q] K5 J 5HS*`b-jN45HN J /35�RH?C`o2M?tS J 5H`F5HN J [

( �%N 2�?O-3_&_&?CN¡]4?tN4N45�NMDq-j_&_pDcN4RH5�mDnB4N¡DOB J S*5�5HN l ?tN4R J -3?tN¡]45V_{?tN#�DO�C5�5 J ]45F/ED
]45HS&N.-�m5HS&5�NMDq-j_&_wDON4RH5c8

( "#5H_ K5H2.-jN4?>R=+45H_�5 J /35H_%S*5Hy@B.-3N4_%?tN J ]45H_
2 K5HS�-j?>]45H_%]45�S&5H24S*?@]4B4R J -j?CNn].- � K5HS*5HN J 5H_z8

( "#5H_�S*5Hy@B.-3N4_%`o5HBLS*5HN J ]45 l Dq-3`�_zh -0/3_�Nehi?CN J 2MDc_�`�DcN4� K5�]eh K5H2.-jNL?�R=+45H_%]45H24B.-3_�B4N
RH5HS J D�-3N J 5H`F24_�} J 5H`F24_%]45�_&B4S�<>-35O�&8

( "#5H_ K5H2.-3N4?�R=+45H_b_&5nN4?tB4S&S�-j_&_pDcN J ]45n2./EDcN4R J ?CN�} 3CN4?tN�26?c/0/3B K5 3@��5 J N45n`o5HB4S&5HN J
]4?CN4R�2MDc_%]45 l D�-3`�8

��Nn] K5=�MN.- J /j5H_�<.DOS�-EDca./j5H_�2MDOSpD�/1/ m5=/35H_�_&B.-1<�DcN J 5H_z[

( B4N4_&2MDOS K5 J D J � & } ��DcB��&A ² }x��2.-3N4?@R=+45O�{A � }x��5Hy@B.-jN�� �

( B4N4_&2MDOS%a4S&5H5H] J -j`F5b}~2 K5HS�-j?>]45�]45�S*5H24S&?@]4B4R J -j?CNg��2.-3N4?@R=+45�?tBg��5Hy@B.-3N��

( RH?tN4_ J _ J DOS�<�D J -3?tN J -j`F5b} J 5H`o24_
]45�_&B4Sx<@-35O�

( B4N4_&2MDOS�Dc�t5



� �����Q��� ��� 
 �
����� � ��� �� ��� ��� � ��� � �

( B4N4_&2MDOS�/rDO_ J D J 5b}I]45HS&N.-j5HS%S*5H2MDc_=�

( B4N4_&2MDOS�/rDO_ J a4S*5H5H]^}~]45HS*N.-�m5HS*5�NMDq-3_&_pDON4RH5O�

"¦D7<@-j5�5 J /EDb`F?tS J ?CN J /1-35HBn5HN l ?CN4R J -j?CNn]45�y>BL5=/jy@B45H_%S�m5H�c/j5H_�_�-3`o2./35H_z[
��m5H�c/j5H_�]45�`d-3_&5�mD ��?CB4S%]45H_ K5H2.-jN4?>R=+45H_ [

DO�C5 ��DO�C5d� ² v
! -#/Ih K5H2.-3N4?�R=+45�265HB J a6?CB4�t5�S

! -¤Dc�t5�� ��Dc�t5 J ? a4S*5H5H]
B4N45 K5H2.-3N4?�R=+45�]eh Dc�t5 & 5H_ J /rDq-j_&_ K5H5FmDP/rDd2./rDORH5

! -jN4?CNeAL5z/0/35�N45�265HB J 2MDO_
]4?tN4N45HS%NMD�-3_&_pDcN4RH5

��m5H�c/j5H_�]45�`d-3_&5�mD ��?CB4S%]45H_%S*5Hy@B.-3N4_ [

DO�C5 ��DO�C5d� ² v
/EDc_ J D J 5 ��/rDO_ J D J 5d� ² v
! -#/rDO_ J D J 5���_ J DOS�<�D J -3?tN J -3`F5

/j5�S&5Hy>B.-3Nn`F5HB4S J
! -jN4?CNeA�-1/¦RH+45HS*Rw+45�B4N45 K5H2.-jN4?>R=+45

_zh�-1/#f(DbB4N45 K5H2�-jN4?�Rz+45�]MDONL_�/j5�<@?c-j_�-3NMDc�t5
-1/Q`�DON4�C5�/£h K5H2.-jN4?>R=+45
-1/Q24S&5HN4]n_pDb2./EDcRH5

_�-jN4?CN�-0/¦a6?CB4�C5�<@5HS*_�B4N45�2./EDcRH5�<@-j]45
_�-¤Dc�t5�� ��Dc�t5 J ? a4S*5�Dc]

B4NnS&5Hy@B.-jNn]eh:DO�C5 & 5H_ J /rD�-3_&_ K5FmDP/EDb2./EDcRH5

�x`o2./ K5�`o5HN J D J -j?CN [

�
�MN ]45�_&B.-1<�S*5F/j5�RH?t`F26?CS J 5H`o5HN J ]45H_�2�?C24B./ED J -3?tN4_7]45�S&5Hy@B.-jN4_�5 J ]eh K5H2.-3N4?�R=+45H_
_&B.-1<@DON J /j5H_ RH?tN4].- J -3?CN4_g-j`F26?C_ K5H_zA
]45 N4?t`ba4S*5HB@vZ2MDOSpDO`(m5 J S&5H_n_&?CN J `F?@].-0��Dca./35H_¡mD
RH+MDOy@B45n5wv K5HRHB J -j?CN�}~2M?tB4S&RH5HN J Dc�t5H_F]eh ?�RHRHB42MD J -3?tN ]MDcN4_o/Ihi?@R K5�DcN¢]45H_�].- � K5HS&5HN J 5H_F5H_�k
2¦m5HRH5H_zA42 K5HS�-3?�]45H_%]45�S&5H24S*?@]4B4R J -j?CNn5 J S K5H_�-3_ J DcN4RH5FmDP/£h -jNMDcN.- J -j?CNn2�?tB4S�/j5H_%S&5Hy@B.-jN4_=�{8

;�B l Dq- J ]4B ] K5H2./rDORH5H`F5HN J 5HN�2MDcS{Dq/0/ m5=/j5 ]45H_V-3N4].-0<@-3]4B4_zA�]45�N4?t`ba4S&5HB@v�RH?CN p - J _
265HB.<@5HN J Dc242MDOSpD � - J S*5cA�2MDcS¦5wv45H`o2./35�]45HB@v�-3N4].-0<@-3]4B4_¦5H_{_pD�-35HN J ]eh:D�/1/j5HS¦DcB7` �5H`o5�5HN4]4S&?O- J
DOBn` �5H`o5�`o?C`o5HN J ?CB�5HN4RH?CS*5�B4NnS*5Hy@B.-3NnDP<.BnBLN45 K5H2.-jN4?>R=+45�DcBn` �5H`F5�`F?t`F5HN J ?#mB
RH5=/0/35=k~R=-�D�<�B�B4N�5H`F2./EDcRH5H`o5HN J <@-j]45c[@y>B.-M<@D�a�?tB4�C5HS�5HNV24S*5H`b-j5HS����\?CB4S�S K5H_{?tB4]4S&5
?tB
_&5HB./35H`o5HN JVK5=<@- J 5HS�RH5H_
RH?tN p - J _zAMN4?CB4_�D���?CB J ?CN4_�/35H_%S�m5H�c/j5H_�_&B.-0<.DON J 5H_z[



� �����Q��� ��� 
 �
����� � ��� �� ��� ��� � ��� �eh

( "#5H_%S&5Hy>B.-3N4_%5 JsK5H2�-jN4?�Rz+45H_�N45�_&?CN J 2MDO_�`b-j_dmD �*?CB4S�5HNn` �5�`o5 J 5H`o24_HA�/35H_%]45HB@v
5H_{2¦m5HRH5�_ K5=<@?O/3B45HN J ]4?CN4R�5HNn_ K5Hy@B45HN4RH5c8

( "#5H_ K5H2.-3N4?�R=+45H_FN45 aM?tB4�C5HN J 2MDO_�]45(`�DcN.-�m5HS&5 Dq/ K5�D J ?c-jS&5cA�-0/
f�D^B4N�?tS&]4S*5(]45
S&5HRH+45HS&Rp+45c8e��DcS
5wv45H`o2./35cA J ?CB J 5H_�<@5HS*_�/Ihi5H_ J Ae24B.-3_�RH5=/1/j5H_�y>B.-,Nehi?CN J 2MDc_�a�?tB4� K5
J 5HN J 5HN J ]45�_&5�] K5H2./EDcRH5HS|<@5HS*_�/£h ?tB45H_ J AM24B.-j_�/35�_&B4]n5 J 5HN.�MN�/j57N4?CS*]e8��,Nn24S*?�R K5=k
]MDcN J D�-3N4_�-¦?tN K5=<@- J 5�/35�24S*5H`b-j5HS%RH?tN p - J 8

( "#5H_\S&5Hy>B�-jN4_ K5 J DON J _&B42426?C_ K5H_Q`o?c-jN4_�N4?t`Fa4S*5HB@veAOB4NdDq/3�t?CSx- J +4`F5�]45�`F?tB.<�5H`F5HN J
Dq/ K5�D J ?c-jS&5�D K5 J4K5�-3`o2./ K5H`o5HN J�K5c8

"�hi5HN4_&5H`Fa./j5d]45H_�SHm5H�O/35H_�R=+4?O-3_�-�5HN./ m5=<�5 J ?CB J 5b24S K5 J 5HN J -3?tN�mD�B4N^R�DcS{DcR J m5HS&5�S K5�D�/1-j_ J 5
]45�/£h K5=<>?O/3B J -3?tNe8,��5H2�5HN4]MDcN J 5 J 5HN ] K5H2.- J ]L5 J ?tB J 5H_�RH5H_b_�-3`o2./1-0�MR�D J -3?tN4_�}Iy@B.-�2�?tB4S�k
S*?CN J �5 J S*5dD�-3_ K5H`o5HN J _&B42424S�-j` K5H5H_�26?CB4S�RH5HS J D�-3N45H_�]ehi5HN J S*5d5=/1/j5H_=�{A6/£h K5=<�?c/jB J -j?CN �c/j?CaMD�/35
]45H_%2�?t24B./rD J -j?CN4_%Neh 5H_ J 2MDc_ 1 l DcS l 5=/3B45 3o5 J S*5H_ J 5�5HNnRH?CN l ?CS*`b- J4K5�D�<�5HR�/35H_%RH?CN.<�5HN J -j?CN4_
RH+4?O-3_�-35H_ v4RH5�y>B45�`F?CN J S&5�/35H_%S K5H_&B./ J D J _�_&B.-1<�DcN J _z8

� a��[a $ U �UZ�X s M�O W O�M s L SUR��/\ PR�� J X O W O �ca
��Nn265�B J 5wv42./3?O- J 5HS�/j5H_�S K5H_&B./ J D J _�?ta J 5HN.B4_�]45�].-0<@5HS&_&5H_ l DgfR�?tN4_zA4N4?CB4_%Dq<�?tN4_�R=+4?c-j_�-�]45
_&B.-1<.S&5�/j5H_,] K5H245HN4]MDcN4RH5H_�5HN J S&5�/rD�y@BMDON J - J�K5�]45�S&5Hy@B.-jN4_�5 J RH5=/0/35�]eh K5H2.-3N4?�R=+45H_�D�-3N4_�-Ly@B45
/ED l DtfRH?tN�]4?CN J /j5P_�f._ J m5H`F5�_zh K5Hy@B.-1/0-3a4S*5c8
"#5H_\RH?CB4S*aM5H_�_&B.-0<>DON J 5H_Q`F?tN J S*5HN J /£h K5=<�?O/3B J -j?CN�]45H_¤5H_&2�m5HRH5H_�mD�/rD%S*5HRz+45HS*Rw+45,]eh B4N K5Hy@B.-0/1-0k
a4S*5c[
"�h D�v�5n]45H_7v¢S*5H24S K5H_&5HN J 5F/j5nN4?t`ba4S&5V]eh - J4K5HS{D J -3?tN }~B4N45V- JLK5HSpD J -j?CN RH?tS&S*5H_{26?CN4]MDON J

mDgB4N45�2 K5HS�-j?>]45s]45�]45HB@v �*?tBLS*_b5HN><@-jS&?CN��&8��,N¡?tS&]4?tN4N K5H5�?tN J S&?CB.<@5�/35H_bN.-0<�5�DOB.v�]45
26?C24B./rD J -j?CN�SpDO`F5HN K5H5H_�mD�B4N45�` �5H`o5 K5HR=+45=/1/j57mD�R�DcB4_&5�]45�/rDP].-j_&2MDcS�- JLK5�]45�N.-0<@5�DcB�5HN J S&5
/j5H_
]45HB@v�5H_&2�m5HRH5H_z84"#5H_%2.-3RH_�_&B4S|/rD7R�?tB4S&a65�]45H_�S*5Hy@B.-3N4_�RH?CS*S&5H_&26?CN4]45HN J DcB@vn2 K5HS�-j?>]45H_
]45�S*5H24S&?@]4B4R J -j?CNe8



� �����Q��� ��� 
 �
����� � ��� �� ��� ��� � ��� �eb

0

200

400

600

800

1000

1200

1400

1600

1800

2000

0 500 1000 1500 2000 2500 3000 3500 4000 4500

epinoches
requins


Q-j�CB4S*5 � [6�\<@?c/jB J -j?CN�]45�/rDd2�?t24B./rD J -j?CN

$�?c-jR=-e/j5H_
2MDOSpDO`(m5 J S&5H_�]45�/rDd24S&5H`d- m5HS*5�RH?CB4S&a65c[

( 26?C24B./ED J -3?tNs-jN.- J -rD�/35 K5H2�-jN4?CRH+45H_�[ h'& � ²�&'&*&
( 26?C24B./ED J -3?tNs-jN.- J -rD�/35�S*5Hy@B.-3N4_�[ ² � ²�&'&*&
( 5H_&2MDORH5�<>-3]45b[ � � � � ²)&*&'&
( �Dc�C5�]45�S*5H24S&?@]4B4R J -j?CNn]45H_ K5H2.-jN4?CRH+45H_�[ ²)&*&
( �Dc�C5�]45�S*5H24S&?@]4B4R J -j?CNn]45H_%S*5�y>B.-3N4_�[ d'&
( S K5H_�-3_ J DcN4RH5FmDP/£h -jNMDcN.- J -j?CNn]45H_%S&5Hy@B.-jN4_�[ �'&

"#5H_�S K5H_&B./ J D J ]457/EDb�M�tB4S&57R=-0k~]45H_{_&B4_�_{?tN J a.-j5�N RH?CN l ?CS&`o5H_bmDoB4N45 K5=<�?c/jB J -j?CNg]45P2�?t2�k
B./ED J -3?tN ]45 J f�2M5(24S&?O-35sk�24S K5H]MD J 5HB4S=8%�|?t`F`o5(?CN 2�5HB J /j5(RH?CN4_ J D J 5HS=A�/j5H_�2.-jRH_�]45H_
24S K5H]MD J 5HB4S&_�_&B.-1<@5HN J ]45 J S�m5H_�24Sqm5H_�/j5H_�`d-3N.-j`�Dd]45�_�24S*?c-35H_zAL5 J RH5=/�mD�`�D�/3�tS K5%/35H_%_�-3`o2./1-0k
�MR�D J -j?CN4_%]4Bn24S&?ta./�m5H`o5c8



� �����Q��� ��� 
 �
����� � ��� �� ��� ��� � ��� � �

0

1000

2000

3000

4000

5000

6000

7000

8000

9000

10000

0 500 1000 1500 2000

epinoches
requins


Q-j�CB4S*5 � [6�\<@?c/jB J -j?CN�]45�/rDd2�?t24B./rD J -j?CN

��DcS{Dc`sm5 J S*5H_�]45�/EDb_&5HRH?CN4]45�RH?tB4S&aM5c[

( 26?C24B./ED J -3?tNs-jN.- J -rD�/35 K5H2�-jN4?CRH+45H_�[ h'& � ²�&'&*&
( 26?C24B./ED J -3?tNs-jN.- J -rD�/35�S*5Hy@B.-3N4_�[ ²U² � ²)&*&'&
( 5H_&2MDORH5�<>-3]45b[ � � � � ²)&*&'&
( �Dc�C5�]45�S*5H24S&?@]4B4R J -j?CNn]45H_ K5H2.-jN4?CRH+45H_�[ ²)&*&
( �Dc�C5�]45�S*5H24S&?@]4B4R J -j?CNn]45H_%S*5�y>B.-3N4_�[ �'&

( S K5H_�-3_ J DcN4RH5FmDP/£h -jNMDcN.- J -j?CNn]45H_%S&5Hy@B.-jN4_�[ �'&
�|5H_Q]45HB@v�RH?CB4S*a�5H_#N4?tB4_Q`F?tN J S&5HN J /ED l DtfRH?CN�]4?CN J /j5�_�f�_ J m5H`F5 J 5HN J 5�]45�_zh K5Hy@B.-1/0-3a4S*5HSz8

��?CB4S�/ED�24S&5H`d-�m5HS*57RH?tBLS*a�5cA6/j5d_�f�_ J m5H`F57`o5 J 2./3B4_�/j?CN4� J 5H`o24_bmDo_Hh K5Hy@B.-0/1-ja4S&5HS=A�R=+MDOy@B45
5H_&2¦m5HRH5 K5 J DON J DO_{_&5HG l ?CS J 5�2�?tB4S J 5HN J 5HS#]45,/Ihi5H`F26?CS J 5HS=8t"¦D�_{5HRH?tN4]45|RH?tB4S&aM5�`o?CN J S*5�y@B45
`�Dq/j�CS K5�]45�`F5=-0/1/j5HB4S&5H_bRH?tN4].- J -3?tN4_bDcB¡] K5H26DOS J }~2./jB4_bN4?C`da4S&5HB@v�5 J _&5�S&5H24S*?@]4B.-3_pDcN J
2./jB4_b<@- J 5Vy@B45�2�?tB4S7/rDg24S&5H`d- m5HS&5�RH?tB4S&a�5O�&A¤/35H_bS*5Hy@B.-3N4_d?CN J�l Dq-0/1/0- �5 J S*5�5wv J 5HS&`b-jN K5H_zA



� �����Q��� ��� 
 �
����� � ��� �� ��� ��� � ��� �ed

RH5HR=-e2MDOS&RH5�y@Beh -0/3_ K5 J D�-35HN J /j?c-jNV]45%/rDP26?C_�- J -3?tN�]eh K5Hy@B.-0/1-jaLS*5c8>	,?tB J _{5�2MDc_&_&5�]45�/rD l DtfR�?tN
_&B.-1<@DON J 5c[42./3B4_|/35H_%S*5Hy@B.-3N4_�_&?CN J N4?t`ba4S&5HB@v�5 J 2./3B4_|-1/j_
`�DcN4�t5HN J 5 J ]4?CN4R�`o?c-jN4_�-0/ef
Do]eh K5H2�-jN4?�Rz+45H_z8 � BMDcN4]n-0/\Neh�f Do2./3B4_�DO_&_{5HGP]eh K5H2.-jN4?>R=+45H_�/35H_�S*5Hy@B.-jN4_�RH?C`F`o5HN4RH5HN J mD
`o?CB4Sx-3S
5 J /j5H_ K5H2.-3N4?�R=+45H_
265HB.<@5HN J _&57`bB./ J -32./0-35HS�]457N4?CB.<@5�DOBn2�5HS&`o5 J&J DcN J D�-3N4_�-¤DcB@v
S*5Hy@B.-3N4_%]45�`�DON4�C5HS�AM5 J Rc81808
��B J S&5�/Ihi?Ca4_&5HS�<�D J -3?tNV]ehiB4NV_�f�_ J m5H`F5%24S&?O-35=k~24S K5H]MD J 5HBLS=A>/Ih K5HRHSx- J B4S&5
]45�RH5�24S*?C�tSpDO`F`o5PD
265HS&`d-3_%]eh B J -1/0-3_&5HS|/j5H_
26?C_&_�-ja�-0/1- JLK5H_��CS{Dc24+.-jy@B45H_%]45�/rDF���sk � 5 J ]eh Dc` K5=/1-j?CS*5HS|/rD7a.-3a./0-3?Ok
J +¦m5Hy@B45cA45HNn2MDOS J -3RHB./1-j5HS%26?CB4S�/rDd`�DON.-324B./rD J -j?CNn]45H_%RH?tN J 5wv J 5H_z8
�,-M]45H_&_&?CB4_zACB4Nb5wv�5H`F2./35�]45|<>-3_&BMDq/0-3_pD J -j?CNo]45 l D J ?CS*���pACN4?CS*`�D�/35H`o5HN J 5HNbR�?tB./35HB4S�_&B4S
K5HRHS{DcN�<@-j] K5H?o?CBg_&B4NgRH?tB./35HB4S
5 J S{Dc`o5HN K5�-3R=-¤5HNgN.-0<@5�DcB@vn]457�tS�-j_zA¦}I]eh ?#mB�/rDo`�DcB.<�Dq-j_{5
y@BMD�/1- J6K5�]45�/£h -j`�DO�C5VS&5H24S&?@]4B.- J 5O�&8 ! B4Sd/rDn�M�CB4S*5cA�/35H_oS&5Hy@B.-jN4_FDO2426DOSpD�-3_&_&5HN J 5HN�N4?O-3S
}IRH?CB./j5HB4S%S K5H5=/1/j5�S*?CB4�t5O�|5 J /35H_ K5H2.-jNL?�R=+45H_�5HNna./EDcN4Rb}IRH?CB./j5HB4S%S K5H5=/1/j5�<.5HS J 5c�&8


�-3�tB4S&5m�.[ l D J ?CS*����k�5wv K5HRHB J -j?CN�_&B4S ��heb � ��heb 24S*?@RH5H_&_{5HB4S*_



���

 ���
� � ��� �����

"\hi?Ca �*5HR J - l <@-j_ K5|]MDON4_,RH5 J S{D�<CD�-1/ K5 J D�- J ]4?tB4a�/j5c[tRH?t`F2MDOS&5HS¦/j5H_¦/rDcN4��Dc�t5H_,]45�+MDcB J N.-0<@5�DcB
].-j_{26?CN.-ja./35H_�_&B4S�/rDu��� 5 J RH5 J DON J DcB 26?c-jN J ]45F<�B45�24S*?C�CS{Dc`o`�D J -j?CN y>BL5�2�5HS l ?CSxk
`�DcN4RH5F]45H_�RH?@]45H_�S K5H_&B./ J DON J _�]eh B4N45b2MDcS J A�`o5 J&J S&5�DOB 26?c-jN J B4N45ba.-3a./0-3? J +�m5Hy>B45dB J -0/1k
-j_pDcN J /35H_�26? J 5HN J -rD�/1- J�K5H_�]ehiB4Ng/EDcN4��Dc�C5�?CSx-35HN J�K57?Ca��*5 J }��%���'-3R=- � J ?tB J 5HN S&5H_&2�5HR J DcN J
/j5H_
2MDOS J -3RHB./EDcSx- JMK5H_�]45�/EDb`�DcRH+.-jN45�B J -1/0-3_ K5�]eh DcB J S*5�2MDcS J 8
�
?tB4_�Neh:DH<@?CN4_�2MDc_�R=+45HS&R=+ K5�-3R=-�mDdS K5H2M?tN4]4S&5�mDP/rDoy@B45H_ J -3?tNgy@B45�/£h ?tNg_&572M?C_&5F}I?CB(y@B45
/£h ?tNn2�5HB J _&5�26?C_&5HS=�&[
1

eDOB J k£-0/�24S&?t�CS{Dc`o`F5HS�5HN4RH?CS*5P5HNg
\���\	
������5HNnR�Dq/jRHB./¦_&R=-j5HN J -1�My@B45 �
3
��Bn5HN4RH?CS*5c[
1{"\h:Dq<�m5HN45H`F5HN J ]4Bg2MDOSpD�/1/ K5=/1-j_&`F5�N45�<@Dqk J k£-1/Q2MDc_�] K5=�MN.- J -0<>5H`o5HN J ].-j_{RHS K5H].- J 5HS�/j5d
�����k
	
�%���'DcB�24S*?c� J ]45�/rDON4�>DO�C5H_�2./3B4_ � * � � ) ' %,5 J 2./3B4_ , �	� � 
 � 
�� * � �=3 ! -3�tNMDq/j?CN4_%y@Beh DcB
`o?C`o5HN J ?#mB�N4?CB4_ K5HRHS�-0<�?CN4_zAC/35�
����Q	������ �*& }I2./3B4_�?tS�-j5HN J�K5�<@5HS*_,/35�R�Dq/jRHB./L<�5HR J ?tS�-j5=/
5 J 2MDcS{Dq/0/ m5=/j5 J ?tB J 5HNnS&5H_ J DcN J RH?t`F2MD J -ja./357D�<@5HR�/j5�
\���¤	������ ���C�|Nehi5H_ J 2MDO_%5HN4RH?CS*5
_&B4S�/j5�`�DOS&RH+ K5c8
�
?tB4_�2�5HN4_&?tN4_�RH5H2�5HN4]MDON J y@B45�/j5
R�Dq/jRHB./M2MDOSpD�/1/xm5=/j5�N45
_&5
aMDcNMD�/1-j_&5HSpD�]MDcN4_,/j5H_�`b-0/1-j5HB@v
]45�S&5HRH+45HS*Rw+45�5 J ]45�/£h -jN4]LB4_ J S�-j5|y>B45�/j?CS*_{y>B45�/j5H_¤?tB J -1/j_Q/j?C�O-3R=-j5=/3_¦2M?CB4S�/£h 5HN><@-jS&?tN4N45H`F5HN J
5 J /ED�24S*?C�tSpDO`F`�D J -3?tNu_&5HS&?tN J `�Dq- J S ��3_ K5H_%<@?O-3S*5�/3?tS&_&y@B45�]45H_�_ J DON4]MDcS&]4_�_zh�-3`o2�?t_{5HS*?CN J
DOB.k~]45=/�mDP]45H_%].- � K5HS*5HN4RH5H_�]MDON4_�/j5H_�S K5H_&5�DcB@v�]45�R�?t`F`dB4N.-3R�D J -3?tNV5wv@-3_ J DON J _�?tB mDP<@5HN.-jSz8
�
-jN4_�-M5 J 2�?tB4S,RH5�y@B.-LRH?CN4RH5HS*N45�/35H_¦/rDON4�>DO�C5H_�}��%�
5 J ���nkx
\���\	
�������#5 J /ED�`�DORH+.-3N45
}���� � �&A J 5H_ J4K5H_�-jR=-IA�/35H_�S K5H_&B./ J D J _�]45b2�5HS l ?CS*`�DON4RH5o?ta J 5HN4B4_�_&B4S�]45H_�?C2 K5HS{D J -3?tN4_ K5=/ K5=k
`o5HN J D�-3S&5H_�_&?CN J RH?C`o2MDcS{Dca./j5H_H8¤�\?CB4S�]45�_PRH?@]45H_�2./3B4_PRH?C`o2./35wv45H_zA¦]eh DcB J S&5H_ l DOR J 5HB4S*_
} K5HRHS�- J B4S*5cA@N.-0<@5�DcB@vb]eh ?t2 J -3`d-3_pD J -j?CN�]45H_�R�?t`F2.-0/rD J 5HB4S*_zA1808180�¦-3N J 5HSx<@-35HN4N45HN J ]MDON4_,/35H_|S K5=k
_&B./ J D J _�]45�2M5HS l ?CS*`�DON4RH5cA42MDcS l ?c-j_�_&5HN4_�-3a./j5H`F5HN J ].- � K5HS*5HN J _�]eh B4NF/rDON4�>DO�C5bmDPB4NsDOB J S*5c8
! -#/Ihi?CNgD��*?tB J 57DOB@vnS K5H_{B./ J D J _|]45�2�5HS l ?CS*`�DON4RH5�/ED l DOR=-1/0- J4K5�]L5�24S*?C�tSpDO`F`�D J -3?tNeA4/j5����
_&5H`Fa./j5
/£h 5H`o2�?tS J 5HS�y@B45=/jy@B45�265HB�_{B4S�/357���skx
\���\	
������A4D�<�5HR�RH5 J&J 5�S K5H_&5HS�<�5�y@B45�/35
����2MDOSpDq- J ]eh DcB J DcN J 2./jB4_ 1 l DOR=-1/j5 3Fy@Behi?CNn5H_ J�l Dc`d-1/0-35HS
D�<�5HR�/j5d� R=/EDc_&_�-3y>B45c8
��5=/rD K5 J DcN J A J ?CB4_�/35H_�/EDcN4��Dc�t5H_�].-j_&2�?CN.-ja./35H_�_&B4S�/ED(��� � _&?tN J DO]MDc2 J4K5H_bmD�RH5 J*J 5b`�D�k
RH+.-jN45|5 J ]4?CN4N45HN J ]4?tN4R�/1-j5HBgmD�]45H_,RH?@]45H_,N4?CNo26?CS J DOa�/j5H_zA�RH5�y>B.-4Neh 5H_ J 2MDc_,2MDcS J -jRHB./1-j5HS
mD7RH5 J&J 5�`�DcRH+.-jN45c8
;Ph ?#mB�/Ih�-3] K5H5�]eh B4N�5HN.<@-jS&?tN4N45H`F5HN J ]45 J f�2M5�a.-ja./1-j? J +Qm5Hy@B45�y>B.-¦RH?CN J -35HN4]4S{Dq- J /35H_�DO]6DO2.k
J D J -3?tN4_�N K5HRH5H_&_wD�-3S*5H_\5 J _&B.-1<.SpD�- J /Ih K5=<�?c/jB J -j?CNd]45H_�`�DOR=+.-3N45H_\RH?CN4_�-3] K5HS K5H5H_ J ?tB J 5HNo`o?@].k
-0��DcN J DOBV`d-3N.-3`oB4`$/35H_�24S&?t�CS{Dc`o`F5H_ K5HRHS�- J _�]MDON4_�B4N�/EDcN4��Dc�C5�2./jB4_71*R=/rDO_{_�-jy@B45 3�8L"�5H_
24S*5H`b-j5HS&_�S K5H_{B./ J D J _P?ta J 5HN.B4_7D�<@5HR�/rDna.-ja�-0/3? J +�m5Hy@B45V����� 2�5HB.<@5HN J N45F2MDc_�2MDOSpD � � J S&5
J Sqm5H_�24S&?taMDcN J _�]4B^2�?c-jN J ]45d<.B45�265HS l ?CS&`�DcN4RH5V}~2MDOSPRH?t`F2MDOSpD�-3_&?CN�D�<@5HRP/35FN4?CB.<@5�DOB
���V2MDcS�5wv45H`F2./j5O�
`�D�-3_P]45H_�Dc` K5=/1-j?CS{D J -3?tN4_�5 J ]45H_P5wv J 5HN4_*-j?CN4_�_&?CN J 2�?t_&_�-3a./j5�_�2�?tB4S
<@-j_&5HSPB4N^2./3B4_��CS{DcN4]�N.-1<@5�DOBu]ehi?C2 J -j`b-j_pD J -3?tN J ?CB J 5HN `o?@].-1��DcN J /j5o`o?c-jN4_72L?C_&_�-3a./j5
/j5H_
24S*?C�tSpDO`F`o5H_
]45�/£h B J -1/0-3_pD J 5HB4S�}I2�?tS J Dca.-0/1- JLK5O�&8



�*&

� � � � ����� � � 	 $
� !

( � ²�� �,DcS{Dq/0/35=/�� N4_ J S&B4R J -j?CN ! 5 J k�	%+.-jN4��-3N4���uDOR=+.-3N457�|?tS&26?CS{D J -3?tN#8

( � � � �|?tN4N45HR J -j?CNg� DcR=+.-3N45�	\5HR=+4N.-jR�Dq/ ! B4`o`�DOS�fVk�	
� �%8

( � � � �|?tN4N45HR J -j?CNg� DcR=+.-3N45 ! ? lEJ �%DcS*5 ! B4`F`�DcS�f $ b 8 & k�	
�^�
8

( � � � �,S*?C�tSpDc`o`b-jN4�b-jNu�%�O������� ! k�	
�^�
8

( � h � �,S*?C�tSpDc`o`b-jN4�b-jNg
L?tS J SpDONVk�	
� �%8

( � b � �,S*?C�tSpDc`o`b-jN4�b-jNu�%��k�	��^�
8

( � � � 	%+45d��������S&?t�CS{Dc`o`b-jN4��"QDcN4�tBMDc�t5�k�9 �{DcS*N45 ! 	��
��� ! 	
�����¦8

( � d � ! ?c/0<@-3N4���,S*?Ca./j5H`F_%?CNnRH?tN4RHB4S&S*5HN J 24S*?@RH5H_&_{?tS&_�k���S&5HN J -jRH5P)�Dq/0/I8



� ²

� �
�"!�� ! �

( ��S&?t�CS{Dc`o`F5�_&?CB4S*RH5�]457�>DORH?Ca.-Q5HN^[

�
���skx
L?tS J SpDON

�
�%�

�
�%���

�
�%�O������� !

( ��S&?t�CS{Dc`o`F5�_&?CB4S*RH5�5HNu�%���Z]45 l D J ?tS&���

�
� Dq-3Ne8iRHR

�
l D J ?tSp;�?C`�Dq-jNe8 RHR

�
l D J ?tSp;�5 l 8i+

�
l D J ?tSp;�?C`�Dq-jNe8 +



� � � � ! 
"!�� � � ��� �! � !��

 �L�O \�s[S J V O�M s L �

# G W � s L�L R V O�M s L�Y WtV'� M�L Rta �
² 8 ² ��S K5�_&5HN J D J -j?CN�]45�/rD����sk � 86� � � � � � � � � � � � � � � � � � � � � � �
² 8 � "#5H_�/EDcN4�>DO�C5H_%]45�24S*?C�tSpDc`o`�D J -j?CN � � � � � � � � � � � � � � � � � � b

$ � s L � O \ J V O�M s L SUR X]W . M .�X M s O �*^R �[J R ����� a �
� 8 ² "QDd24S&?t�CS{Dc`o`�D J -3?tNn?CSx-35HN J�K5H5�?ta �*5 J 8 � � � � � � � � � � � � � � � � � d

� 8 ² 8 ² "#5H_
R=/EDc_&_&5H_z8 � � � � � � � � � � � � � � � � � � � � � � � � � d
� 8 ² 8 � �|?tN4_ J S&B4R J 5HB4S&_=�c;�5H_ J S*B4R J 5HB4S*_z8 � � � � � � � � � � � � � � � � �
� 8 ² 8 � "QDb_&B4S&R=+MDcS*�C5�]ehi?C2 K5HS{D J 5HB4S&_z8 � � � � � � � � � � � � � � � � � �
� 8 ² 8 � "#5P26?c/0f�`o?CS&24+.-j_&`F5c8 � � � � � � � � � � � � � � � � � � � � � ²)&
� 8 ² 8 h "\h + K5HSx- J Dc�t5c8 � � � � � � � � � � � � � � � � � � � � � � � � � � ²)&

� 8 � ;�5H_&RHS�-j2 J -j?CNn]45H_%R=/rDO_&_{5H_�-j`F2./ K5H`F5HN J�K5H5H_ � � � � � � � � � � � � � � � ²�&
� 8 � 8 ² "QDbR=/rDO_&_&5��C5H?C`o5 J Sxf�8 � � � � � � � � � � � � � � � � � � � � � ²�²
� 8 � 8 � "QDbR=/rDO_&_&5�<�24_&5 J 8
� � � � � � � � � � � � � � � � � � � � � � � ²O�
� 8 � 8 � "QDbR=/rDO_&_&5 p ?�D J 2MDcS=8 � � � � � � � � � � � � � � � � � � � � � � ²q�
� 8 � 8 � "#5H_
R=/EDc_&_&5H_�-3N J 2MDOS�5 J BLN4_&2MDOSz8�� � � � � � � � � � � � � � � � ² �
� 8 � 8 h "QDbR=/rDO_&_&5�RH?CN4]e8 � � � � � � � � � � � � � � � � � � � � � � � ² �
� 8 � 8 b ��B J S*5H_%R=/rDO_{_&5H_z8 � � � � � � � � � � � � � � � � � � � � � � � � ²ch

� � Z�ZrX M V�W O�M s L � LUJ � PRF\ M��[J R��ca # �
� 8 ² ��2 K5HSpD J -3?tN4_%DcS�- J +4` K5 J -3y@B45H_ K5=/ K5H`o5HN J Dq-jS&5H_ � � � � � � � � � � � � � � ²cb

� 8 ² 8 ² �|?tN4].- J -j?CN4_%5wv42 K5HS�-j`F5HN J Dq/j5H_z8 � � � � � � � � � � � � � � � � � ²�b
� 8 ² 8 � � K5H_&B./ J D J _z8 � � � � � � � � � � � � � � � � � � � � � � � � � � ² �

� 8 � � K5H_{?O/3B J -3?tNs]ehiB4Ng"QDc2./EDcR=-j5�N � � � � � � � � � � � � � � � � � � � � � ²�d
� 8 � 8 ² ��2424S&?�v.-3`�D J -3?tNsN.B4` K5�Sx-3y>B45c8 � � � � � � � � � � � � � � � � � ²cd
� 8 � 8 � � K5H_&?c/3B J -3?tN�2MDcS
�>DORH?Ca.-£8�� � � � � � � � � � � � � � � � � � � ² �
� 8 � 8 � �|?t`F2MDcS{Dq-j_&?CNn]45H_%].- � K5HS*5HN J _�/EDcN4��Dc�t5H_H8 � � � � � � � � � � � �*&

� 8 � l D J ?CS��&��k�_*-j`bB./ED J -3?tN K5�RH?O/3?t�c-jy@B45c8 � � � � � � � � � � � � � � � � � �C�
� 8 � 8 ² ��a'��5�R J - l _H8 � � � � � � � � � � � � � � � � � � � � � � � � � � �t�
� 8 � 8 � �¤v42./j?c- J D J -j?CNn]45H_%S K5H_&B./ J D J _z8 � � � � � � � � � � � � � � � � � �eh

�nM .�X M s . \�W	Z�� M R ���

� L�L R��UR�� � #


