
���������
	���	�
��������������

����� �"!

# 	�$&%'
)(+*�$&


�-,�."/���0213��45��67/8�-,:9�,3����,;6

# �
<=	>�
?=*�
)(=@A	

B 
�C�	'D
�=
E�=
���FHG�IKJMLON>PQFRLTS U VXWZY\[]FRLTP L�WOWOL�Y

^Z
)(+*_@`�
(E�a4b(�cd�
	_e Df*_@`g+<h


# Df	

ikjbl�monbp�qsrtmou3vxwzy

{ g|<=@ # 
&%}���~D
�&�)<h
)@ B �������"���h� ���������z�;�����h���o�h�X�
�����\�o�������h�|�h���"����� �¡���h���o�h�

{ �&� B 
E�=�7�)*��
	'D B 
��¢^£Df*_¤h$)e Df*_@`g+<h
&%z¥¢4b(�cd�
	_e Df*_@`g+<h
�¥�6|@AC�(¢D B ¥ { B 
&�)*_	��
(=@`g|<h
�
)*
0¦$ B $&�&�
e§e¨<=(=@`�zDf*_@`�
(h%

© �
e # ��%'Df(|*�
Eª}(=@A«x
)	�%�@A*'Df@A	�
��¢45�-67/8�=
E9}
)(=(h
&%

0�@A*_	�
��=
 B D¬*_¤h­&%�
��
®°¯ j�±²pawxjbm ¯ vx³¢´5³¢vxµ ¯ l�³¢µ�¶3j�qfjbm ¯Z·¦¸ µ¹n�pºw�»�l+¼Mµkp�u½l�mo±²¾¦m�vxw
µa±¿µ ¯ w

67�
<=*�
)(¢Df(h�&
�
ÁÀ�
&�)*_<h$&
 B 
E��Â§���z«x
)e¨?=	�
¨��������¥h�=
)«�Df(+* B DK�&�
e§e§@`%�%_@`�
(�����
ÁÃhDfeK
)(

©¦Ä ^ZÅ Ä 67450¦4 Ä �Æ�-ª8Ç+ª�9\Èº�

^kÉ ÊED
��@ ËEÌÎÍ�Ï¦�ÎÌÎÍÎÐ�Ñ Å�	�$&%_@`�=
)(|*

^kÉ 9}�
(¢Df( ËEÌÎÍ¨ÒM�ÓÐ 9�D #=# �
	_*�
)<=	�%
^seK
 6|Ô B «7@`
 ÕÎ��Ë-Ö>�

^Z^�É ×Ø	_<=(h� Ï¬�¨Ù�ÏÎÒ3�Î� ,"ÃhDfe§@A(¢Df*�
)<=	�%
È3«x
&% �ÎÍ���Ñ¬Ö}Ù
,�	_@`� ÚkÏ¬�EÐ-Ñ¨Ï¬Ù¬�

^seK
 ��Df(=@`
 BAB 
 Û}Ö�Ò3Ü ^Z
)e�?=	�
�@A(|«|@A*�$





�

��������
	���
�����������������
�����������
! "	��$#���% &'�( (�*)����+���"��
'��,
-�. �0/21��2 3/21��54��6� ��2 3
'� ��87:9"	���4 ����(���;� � �=<=>? 3
'�;�?��
 <A@ B��C (��/21��2 3/21��2 (DE>F��	� 

>G�2 ������?
! IH�J4����3 (��	����2 LK -
� �I#���% &'�3 (�$��
'��,

-�M 4N� � O �P>G��<*� � �=<=>? 3
'�3DE��
!�2<2
Q���R>S�8	��T@U
!4E%���3 (�C�?���2<*�?	�/�	�� ����3�?��7 M 4V� � O �
>G��<W�?�5� ��2 3
'� ��2D���
!�2<2
V���R>F��	����=)2@X����	�<W>G��<C/21��2 3/21��2 0H�54 � ���U�(��
!���? (� -
-2Y 
N
Z4V� � O �W>G��<W� � �=<=>� 3
'�0H�\[]�� 3#��2 ^�?
N��	�/�	����\� ��2 3
'� ��_H�+�( (��	����2 (D

>S��	� (`�	���
a��>?>F��4��=)�@X����	�<C/��=<*#���
!���=<IH�*<��* ��8	��?
! b�?���������"����	�<W/21���`�	���B���	� 
>S��	� �����	���
��2 �4��Ccd���+���:<��6[e�8 3#��2 5H�f<���� ����
	��?��K -

-�g ��
 <R
!4Q� � O �0��h�<���4Z	�#������i>G��<P�?�j>k4���/��C
Z/2
�Dd��
l�m4��*#���% &l�( (�2DE/���#�#������b4��=<
#���
!���=<j>F��	� ( (��
!�����n@U
!4 <�<��C ��8	��?
� GK . �f� � ��
L>G��<C�?�04�����op	��2DE��4��8 ]<

/���#�#������i>S��	� ( (��
'�T@ B��*4��=<j��>?>F��4��2 RH��<��R ��8	��?
� m��	04��8	� ���
 <=>S���2<��2 m	��5���2<���
 ok����#������qK -
-?r 1�Ds/���#j#������:>S��	����=)�@X����	�<t#������

� b��
!�2<2
�K - �?��#������?�t�������

-�g ��
 <^<2
XB��R� � ��
q>G��<��?�*4�����op	���>F��	� u>G�2 34��2 ��?	�vf�?	��( (�=<P/���#�#�������>p	�
 <A@ B��W����	�<R#������

� �K -
�������t��
'����4��8 ]<C�3 3
 <8�3��#�������, -�. �C���C����	�<"<�	�
 <">G��<�7 . �*���f����	�<*/���#;>� (������<j>G��<�7 -

-�. �0���t#��5/���#;>? (������<C>G��<f#���
 @U#C%��#�� - ��
'�^4��0#���% &'�3 (�87
wjx�?���_ca���





���������	��
�������
����

© 
)*_*�
M*_¤h­&%�
M%z��
&%�*o�=$)	��
< B $&
ØDf<¨%�
)@A(¨�=
 B ��4�(h%_*_@A*_<=*��=
M9}
&�'¤h
)	���¤h
Ø
)(¨4�(�c �
	_e Df*_@`g|<h
M
)*"6|Ô7%_*�­)eK
&%
/ B $zDf*��
@A	�
&%z¥�Df<�%'
)@A(���< # 	����_
)*�6|@�DfeK
&%z¥�Df@A(h%�@+g+<��~Df< B Df?��
	'Df*��
@A	�
Ø�=
�	�
&��¤h
)	��'¤h
;�=
��=	'Df(h�&
M0¦$ B $&�&�
e
9��-���Î9�
)(=(h
&%zÉ
Çx
R*_@`
)(h%���	�
)eK
)	��)@`
)	tÊED
��@�Ë-�����������o����¥;Å�	��fcd
&%�%�
)<=	 � B ��ª�(=@A«x
)	�%_@A*�$O�=
R9}
)(=(h
&% 4Ó¥ # �
<=	

eO�~D&«x�
@A	}cdDf@A* B � ¤h�
(=(h
)<=	��=
 # 	�$&%_@`�=
)	>eK�
(!� <=	_Ô��=
-*_¤h­&%'
�¥¢Df@A(h%_@�g|<h
 # �
<=	>*��
<=*�
&% B 
&%>��@`%��)<h%�%_@`�
(h%
g|<h
-(h�
<h%�D&«x�
(h% # <�D&«x�
@A	 # 
)(h�hDf(|*}�&
&%¦*_	��
@`%�Df(=(h$&
&%XÉ
Çh�~D
��	�
&%'%�
}$)C+D B 
)eK
)(|*;*��
<h%;eK
&% # B <h%;«|@ cd%�	�
)eK
)	��)@`
)eK
)(|*�%"��6|Ô B «7@`
-ÕÎ�$#��%��� e D'&`*_	�
��=
}�&�
(�cd$Á�

	�
)(h�&
�¤¢Df?=@ B @A*�$&
(� B ��ª}(=@A«x
)	�%_@A*�$��=
-×Ø	�
)*'DfC�(h
�6|<h�¢�ØDf@A(h%_@�g+<��)�¬9��
(¢Df(OË-�*���+� �k� /¦��� �
@A(|*>%��)@`
)(+*_@ �
+ g|<h
>Df<¬.�@A	_*_<¢D B 9}
zD B @A*�Ô¬1\Df? �=
 B ��,3Å��"1\�����~Dz«x�
@A	;D
�&�&
 # *�$¦�=
�	'D #=# �
	_*�
)	M�&
)*_*�
�*_¤h­&%�
�¥�
)*����~D&«x�
@A	
	�$zD B @`%�$E�&
)*_*�
E*�,
��¤h
�Dz«x
&�E?�
zDf<h�&�
< # �=
�%�$)	_@`
)<�ÃO
)*>��� @A(+*�$)	.-)*zÉ
^Z
)	��)@/�¨È3«x
&%��!�0�0���h�"¥aÅ�	��fcd
&%�%�
)<=	�� B ��ª�(=@A«x
)	�%_@A*�$��=
�0o�
< B �
<h%'
�¥¢�=
-eO�~D&«x�
@A	}cdDf@A* B 
 # B Df@`%�@A	

���1-)*_	�
E
ÁÃhDfe§@A(¢Df*�
)<=	��hDf(h%>�&
2�5<=	_ÔR�=
-*_¤h­&%�
�É
^Z
)	��)@��R��Df(=@`
 BAB 
tÛ}�¢�43�¥�4�(=Cx$)(=@`
)<=	��=
Î	�
&�'¤h
)	���¤h
5�=	'Df(h�&
 0¦$ B $&�&�
e 96�-�Î¥��=
§eO�~D&«x�
@A	ÎD
�Á�

�)<h
)@ BAB @3�hDf(h%-%��
( B Df?��
	'Df*��
@A	�
�¥�
)*��=
¬eO�~D&«x�
@A	 # 
)	_e§@`%��=
¬eK
)(h
)	��&
)*_*�
Î*_¤h­&%�
��5<h%'g+<��~Df<Z?��
<=*zÉ�Ç+

*_@`
)(h%�(h�
*'Df? B 
)eK
)(+*(�K%'D B <h
)	-%�
&%�
ÁÀ��
	_*�% # �
<=	��&�
(h%�
)	_«x
)	�<=(s�&�
(+*'D
�)*EDz«x
&��eK
&%�*_	'D&«�Df<�Ã���<=	'Df(+*
*��
<=*�
¬�&
)*_*�
E*_¤h­&%�
�¥ae7-)eK
¨%�@�e D # 	�$&%'
)(h�&
8�7�h	'Df(h�&
¬0¦$ B $&�&�
e¡(��~DK$)*�$ # Df	 cd�
@`%�g|<h
�% # �
	'D
��@`g|<h
�É
Çx
 # 	�� + *�
��=
��&
)*_*�
E�|�&�zD
%�@`�
( # �
<=	>%ÓD B <h
)	>*��
<h% B 
&%¦Cx
)(h%>��< B Df?��
	'Df*��
@A	�
¨�Î��Ñ:97Ñ¬�¬Ú¿¥¢Dz«x
&�Eg|<=@
�&�~Df@a
)<R$)(h�
	_eK$)eK
)(+*>�=
 # B Df@`%_@A	;�E*_	'D&«�Df@ BAB 
)	z¥�
)*/�&��
&% # ­)	�
��E�&
�*_@A*_	�
�g+<h
��=
¦c <=*_<=	�%��&� BAB Df?��
	'Df*_@`�
(h%
«x
)	_	��
(+* B 
<� �
<=	zÉ
Çx
}%��
<=¤¢Df@A*�
>	�
)eK
)	��)@`
)	Ø×;	_<=(h�¬Ï¬�����\�4=\��¥|Å�	��fc 
&%'%�
)<=	�� B ��4�(h%'D��=
>9�
)(=(h
&%3
)*M	�
&% # �
(h%'Df? B 
}��<

# 	����_
)*}�����"���h��¥ # �
<=	;eO�~Dz«x�
@A	¦D
�&�)<h
)@ BAB @��hDf(h%�%��
(R$&g+<=@ # 
-Df@A(h%_@�g|<���
)(h�&�
<=	'DfCx$�¥=�&�
(h%�
)@ BAB $�
)*�Df@`�=$
*��
<=*§Df< B �
(=C£�=
 �&
)*_*�
t*_¤h­&%�
�É\Ç+
 *_@`
)(h%!� B <=@ # 	�$&�)@`%�
)	Îg+<h
(� 
t%�
)	'Df@M*��
<>�_�
<=	�%Î��@`% # �
(=@A? B 
 # �
<=	
# Df	_*_@`�)@ # 
)	��§%�
&%¦�=$)eK$)(¢DfCx
)eK
)(|*�%z¥�Df@A(h%�@og+<��~Df<�Ã�cd
&%_*_@A«|@A*�$&%}g+<=@�«x�
(|*�D&«x
&��É
ª�(h
�C�	'Df(h�=
 # Df	_*_@`
��=
��&
&%¦	�
)eK
)	��)@`
)eK
)(+*�%}«x�
(+*�� { 	_@`��Ú����¢�	���\�?=3¥ © ¤¢Df	_Cx$E�=
-	�
&�'¤h
)	���¤h


��Ù¬���_Ï # �
<=	 B ��
)(h�zD
��	�
)eK
)(+*��=
¦eK
&%M*_	'D&«�Df<�Ã�¥x%ÓD-��@`% # �
(=@A?=@ B @A*�$��=
¦*��
<h% B 
&%3eK�
eK
)(+*�%z¥7Df@A(h%_@¢g|<h

# �
<=	 B 
&%¦e�< B *_@ # B 
&%�	�
 B 
&�)*_<=	�
&%}�=
E�&
��=�7�)<=eK
)(+*zÉ�67�
(sDf@`�=
�eO�~D§$)*�$ # B <h%�g+<h
 # 	�$&�)@`
)<h%'
�É
© 
)*_*�
s*_¤h­&%�
�%X��
&%_*t�=$)	��
< B $&
£Df<¿%�
)@A(²��<:?=<=	�
zDf< ��<¿?��
(=¤h
)<=	t,�@A@CBh¥;g|<=@�¥;Dz«x
&��<=( # D
%�%_@ c

�=$D�.� B �
<=	����FE�<=@ BAB Df<=eK
�¥0E6GØ
)(h� B D 0o<=	_?��=¥a9>@`��¤¢Df	��¢�Á¥a%z��
&%_*>«7< # 
)< # B $ # Df	�<=(h
E(h�
<=«x
 BAB 
E?¢Df(h�=


�=
¬Cx
)(+*_@ B %�D BAB <=eK$&%o� É�ª�(ZC�	'Df(h�£eK
)	��)@3Df<�Ã°Df(h�)@`
)(h%E�|�&�)< # Df(|*�%z¥�Df@A(h%_@�g|<��)�
×¦Df?��
<%Hz
§
)*I�R9��
e Df(h�=¥�«x�
<h%E%'Dz«x
CH �&
§g+<h
��_
Î«x�
<h%E�=�
@`%zÉ�Çh�~Df@3$)*�$Î*_	�­&%E¤h
)<=	�
)<�Ã°
)*E�'¤¢Df(h�&
)<�Ã
�=
 # �
<=«x�
@A	§
ÁÀ�
&�)*_<h
)	Îe D�*_¤h­&%'
��hDf(h% B 
 # 	����_
)*t�����"���h�x¥\�=�
(|*J� 
t*_@`
)(h%7�s	�
)eK
)	��)@`
)	§*��
<h% B 
&%
eK
)e�?=	�
&%o�a0�Df(=C�@\C B �
<%HXDf@ BAB 
�K�LCMONAPFLRQTS UVLCMWNXPFLRQ4SZYX[.\R� �=
�%'�
(�«7	'Df@o(h�
e ^s@`��¤h
 B Û\�\�+�*���0=\�`�0���Á¥
E�<=@ BAB 
)	_e D�Ã�¥�6|*�$ # ¤¢Df(h
Î^Z$)(¢Df	��hDf@`%z¥0E�<=@ BAB Df<=eK
�¥�6|*�$ # ¤¢Df(h
(]���Df	_*_¤Z.MD
�=
)	W^¨�-�
(=@`_|@�Df(�¥?E-
&�
	_Cx
&%
]�^Z�
<h%_*'D
��¤h
)e Df(�^'¥\Ç�@ À"¥�Ç+
zDf(��b,�<h�=
&%z¥o^£Df*_¤=@ B �=
�¥/E-$)	'D B ��¥�0�¤=@`
)	_	_Ôx¥*a�0}6¹� # �
<=	E�=
¬c 	'Df(h��¤h
&%�	_@ �
Cx� B D
�=
&%Ó�¨
)*Î*��
<h% B 
&%KDf<=*_	�
&%zÉ"Çh�~D #=# �
	_*�
R@`�)@Ø<=(h
�eK
)(|*_@`�
(:% # $&�)@�D B 
RDf<�Ãb� �
<=	_(h$&
&%KDf<¹«x
)	_*§g|<=@
(h�
<h%��
(+*�c�Df@A*��=$&�&�
<=«|	_@A	��=
&%�c�D
�&
)*_*�
&%-@A(h%��
< #�c �
(=(h$&
&%��=
&%�cd�
	��&
&%�«|@A«x
&%��=
t�����"���h��¥�Df@A(h%_@�g|<��)�
,�«x
 B Ô7(h
E
)* © Df*_¤h
)	_@A(h
 # �
<=	>(h�
<h%}Dz«x�
@A	�%_@Ae # B @ + $ B D¬«|@`
�É
13� �'�����z� 
&%_*-%'Df(h%-�&�
(+*�
&%_*�
&%-<=(°
)(+«7@A	��
(=(h
)eK
)(+*¨�=
¨*_	'Dz«
Df@ B *_	�­&%�$ # Df(h�
<=@`%�%ÓDf(+*E�>d B ���
(s	�
)(��

�&�
(+*_	�
��=
¦e�< B *_@ # B 
&% # 
)	�%��
(=(¢D B @A*�$&%zÉxÅ"Df	_e§@a�&
 BAB 
&% �b�)@�¥|0�¤h�
e D
%z¥�eK�
( + �=­ B 
>�&�
e # DfC�(h�
(t�=
¦	��
<=*�




�

�=
 # <=@`% B 
&%-0¦Å3%�@A(�cd�
	_e Df*_@`g+<h
¬�=
 B D # 	�
)e§@`­)	�
§Df(=(h$&
¨����45��67/¨¥aeK$)	_@A*�
�*��
<=*�
¬eK�
(°Dfe§@A*_@`$ # �
<=	
B 
&%Î�zDf	_*�
&%§%_<=	¬*'Df? B 
�¥ B DO?=< B 
)	_@�D�¥ B 
&%¬*��
<=	_*�
&%KDf<k*_¤h�
(¹
)* B 
&%Î%��
@A	�$&
&%¬.-4�Å��f%ÓD B %'D���<¹0¦��×�¥��=

e7-)eK
§g|<h
ÎÅ�@`
)	_	�
 # �
<=	 B 
&%�	�
 # D
%��=
Î�&�
(�¥ B 
&%-%��
@A	�$&
&%-«7@A(��Xc 	��
e DfCx
&%E
)*-(h��%-e¨< B *_@ # B 
&%E�=$)?¢Df*�%zÉ
ª�(¹*_	�­&%ÎC�	'Df(h�¹eK
)	��)@��Z^ZDf*_* # �
<=	 B 
&%Î?=@`�=�
<=@ BAB 
&%s� ?=@`%��
<h%7�Z4�%'D�¥��"$ B @ Ãk
)*§×¦D
%_@ B 
X�Á¥36�Dfe�Ô B D
B Df(=Cx�
<h%�*�
 # �
<=	>%'
&%¦�|�=
)<=	�%>�=
 # � # �b�&�
	_(�¥=0\Df(=C�<=Ô # �
<=	¦eO�~D&«x�
@A	>@A(=@A*_@`$�
)* # 
)	 cd
&�)*_@`�
(=(h$EDf<bE Ä
� 
)*�eO�~D&«x�
@A	 # Df	 B D§e7-)eK
¨�|�&�zD
%�@`�
(��=$&%��7�)@�Df?=@ B @`%�$ B 
�e§@`��@�� B D§�zD�cd
)*z� �Á¥¢�-�
<���?=@`�=�
<�¥ © � B �&�
e�?=@ Ã
# �
<=	 B 
J_7@A?=?=@A*OHx¥¢×�
)(h���d* # �
<=	 B 
&%>@Ae§@A*'Df*_@`�
(h%��=
E�-
)(=@A	��=¥hÅa/�/ # �
<=	 B 
&% # �
@`%'%��
(h%>�)<=@`%_@A(h$&%}Df<�Ã
@z��� B $)C�<=eK
&%z¥ B 
&%¦�hDfeK
&%}�=
 B DÎ�zD�cd
)*z�A¥ B 
&%¦�hDfeK
&%��=
 B D¬?=@A? B @`�
*_¤h­&g+<h
�¥¢*��
<h% B 
&%}Df<=*_	�
&%}Df@A(h%_@�g|<h

*��
<h% B 
&%}Df(h�)@`
)(h%¨� Å3@A(%_�¥hÇ+
zDf(��}@`�&�=¥�ÉAÉAÉ��ÁÉ
67�
	_*_@a�=
 B ��4�	_@`%'D�¥ B 
&%�	�$D�_�
<=@`%�%'Df(h�&
&%3�&�
(|*_@A(+<¢Df@`
)(|*��hDf(h% B D-e Df@`%��
( ��<§?��
(=¤h
)<=	zÉ+^Z
)	��)@ � ��@ B �
<

B � @A*'D B �f� # @`�zDf	���¥�0�@A*_@A(h
 B �~D
�&�&�
	��=$&�
(=@`%_*�
�¥�,�	OG�Df(=( B 
��&�
e # ��%_@A*�
)<=	z¥�6|*��
<�c�]�^�@`%'% © �
<=	_*�
E,3�'¤h
 BAB 
R^'¥
����Df(=Cx� B 
>�'¤=@`
)(�¥x.�@A(h�&
 B 
>×¦D
�)	_@aD&«x
)Ô7	��
(=(¢Df@`%z¥=6�Df(h��	_@A(h
�¥+^£Df	_@�Df(=(h
 B D # ¤=@ B ��%'� # ¤h
�É+^Z
)	��)@aDf<h%�%_@
�OeK
&%�$)*�
)	_(h
 B %§Dfe§@`%��\,�*_@`
)(=(h
 	'DfC+Df	��
< � � B @`
Á��*��f�b�)	��
<=*�
X�Á¥�^�@`%�*�
)	����
CAHx¥ © ¤¢D��b�'¤¢D�¥�E-	��>_|<=@`_ B 

e DfC�(=@ + g|<h
�É
^�@ BAB 
�*�
)(h��	�
&%'%�
&%��§^£Df	_Cx�
*>g+<=@oeO�~D§D #=# �
	_*�$�?�
zDf<h�&�
< #�# 
)(h�hDf(+*��&
&%¦*_	��
@`%�Df(=(h$&
&%zÉ

^Z
)	��)@��¬eK
&% # Df	�
)(|*�%��=
-eO�~Dz«x�
@A	�DfeK
)(h$"�5<h%�g|<�� @`�)@�¥=�&
)*_*�
�*_¤h­&%�
 B 
)<=	�
&%_*>�=$&��@`$&
�É



���������
	��
����������������� �

� �����! "# %$ & �('*)!+-,* .$

i�m�w�pawxjbm ¯ q /0/

1 ¯ w�vxm ¸ u;l7wxj�m ¯-2 ³ ¯ ³hvxp�n�µ /43
5 687:9 �;��<=�;�>	��>�@?BAC��D�	��E�C�GF 7:9 �;�H����DI��� 7:9 � 5�J
@�É`@ ��
 B �~Df(=@Ae Df*_@`�
(�C�<=@`�=$&
I� B �~Df(=@Ae Df*_@`�
(£�&�
e # �
	_*�
)eK
)(|*'D B 
�� # 	��
? B $)e Df*_@`g|<h
 É�ÉEÉ @;K
@�É~� /}(=@Ae Df*_@`�
(s	�$Ác $)	�
)(h�&$&
�«7@`%_@`�
( É�ÉEÉ�ÉEÉ�É�ÉEÉ�ÉEÉ�ÉEÉEÉ�É�É�ÉEÉ�ÉEÉEÉ�ÉEÉ�É�ÉEÉ�ÉEÉ @;L
@�ÉNM /}(=@Ae Df*_@`�
(Z
)*>%_@Ae�< B Df*_@`�
(Z�&�
e # �
	_*�
)eK
)(|*'D B 
&% É�ÉEÉEÉ�É�É�ÉEÉ�ÉEÉEÉ�ÉEÉ�É�ÉEÉ�ÉEÉ @�O

@�ÉNM�É`@ © @A(h$)e Df*��
C�	'D # ¤=@`
�«7@A	_*_<h
 BAB 
�ÉEÉ�É�ÉEÉ�ÉEÉ�ÉEÉEÉ�É�É�ÉEÉ�ÉEÉEÉ�ÉEÉ�É�ÉEÉ�ÉEÉ @zÂ
@�ÉNM�É~� ,"Ã # B �
@A*'Df*_@`�
(Z�=
 B D # 
)	��&
 # *_@`�
(O«|@`%�<h
 BAB 
E��� <=( ¤+<=e Df(h�����=
¬�=
E%_Ô7(+*_¤h­&%�
 É @z�

@�É B Ä 	_C+Df(=@`%'Df*_@`�
(s��<��=�7�)<=eK
)(+*�ÉEÉ�ÉEÉ�ÉEÉ�É�ÉEÉ�ÉEÉ�ÉEÉEÉ�É�É�ÉEÉ�ÉEÉEÉ�ÉEÉ�É�ÉEÉ�ÉEÉ ���

1 ®°¯ j�±¿p�wxj�m ¯ vx³h´ ³hv+µ ¯ l�³hµk¶3jbq
jbm ¯ P /
Q 687:9 �;��R:���>	S?TD 9 �UF��V��A����XWI������D��
�Y��� QVZ
��É`@ { *'Df*}�=
 B �~Df	_*}%�<=	 B 
&%¦*�
&��¤=(=@`g|<h
&%����~Df(=@Ae Df*_@`�
(Z�=
��zDfeK$)	'D ÉEÉ�ÉEÉEÉ�ÉEÉ�É�ÉEÉ�ÉEÉ ��B

��É`@�É`@ © D B �)< B �=
-*_	'D'� 
&�)*��
@A	�
&%�É�ÉEÉ�ÉEÉ�É�ÉEÉ�ÉEÉ�ÉEÉEÉ�É�É�ÉEÉ�ÉEÉEÉ�ÉEÉ�É�ÉEÉ�ÉEÉ ��B
��É`@�É~� 6 # $&�)@ + �zDf*_@`�
(h%��=
 B � @Ae DfCx
I�Î�
?=*�
)(=@A	 ÉEÉ�ÉEÉEÉ�É�É�ÉEÉ�ÉEÉEÉ�ÉEÉ�É�ÉEÉ�ÉEÉ �[K
��É`@�ÉNM ��@`%'�)<h%�%_@`�
(:ÉEÉ�É�ÉEÉ�ÉEÉ�ÉEÉ�ÉEÉ�É�ÉEÉ�ÉEÉ�ÉEÉEÉ�É�É�ÉEÉ�ÉEÉEÉ�ÉEÉ�É�ÉEÉ�ÉEÉ �[L

��É~� © �
(+*_	]\ B 
��=
��zDfeK$)	'D§
)*�D
%�%�
)	_«7@`%�%�
)eK
)(|*>«7@`%_<h
 B É�ÉEÉEÉ�É�É�ÉEÉ�ÉEÉEÉ�ÉEÉ�É�ÉEÉ�ÉEÉ �[L
��É~��É`@ 13�~D
%�%�
)	_«7@`%�%�
)eK
)(|*>«|@`%�<h
 B ÉEÉ�ÉEÉ�É�ÉEÉ�ÉEÉ�ÉEÉEÉ�É�É�ÉEÉ�ÉEÉEÉ�ÉEÉ�É�ÉEÉ�ÉEÉ �CO
��É~��É~� /�%�%'
)	_«|@`%�%'
)eK
)(+*¦«7@`%_<h
 B �
� ÉEÉ�É�ÉEÉ�ÉEÉ�ÉEÉEÉ�É�É�ÉEÉ�ÉEÉEÉ�ÉEÉ�É�ÉEÉ�ÉEÉ ��Â
��É~��ÉNM ��$ + (=@A*_@`�
(s��� <=(h
�*�,
��¤h
�«|@`%_<h
 BAB 
 É�ÉEÉ�ÉEÉ�ÉEÉEÉ�É�É�ÉEÉ�ÉEÉEÉ�ÉEÉ�É�ÉEÉ�ÉEÉ ���
��É~��É B 9}$&%_< B *'Df*�%��hD
%'%�
)	_«|@`%'%�
)eK
)(+*¦«7@`%_<h
 B 
)*¦eK�
<=«x
)eK
)(|*��=
��zDfeK$)	'D É�É�ÉEÉ�ÉEÉ^M��
��É~��ÉNK © �
(h� B <h%_@`�
( # Df	_*_@`
 BAB 
 É�ÉEÉ�ÉEÉ�É�ÉEÉ�ÉEÉ�ÉEÉEÉ�É�É�ÉEÉ�ÉEÉEÉ�ÉEÉ�É�ÉEÉ�ÉEÉ^M[M

��ÉNM 4b(|*_	��|��<h�)*_@`�
(Z�=
E�&�
(+*_	'Df@A(|*�
&%��hDf(h% B �~D
%�%�
)	_«7@`%�%�
)eK
)(+*}«|@`%_<h
 B É�ÉEÉEÉ�ÉEÉ�É�ÉEÉ�ÉEÉ^M�B
��É B 6|<=@A«|@o�=
-*_	'D'�_
&�)*��
@A	�
&% É�ÉEÉ�ÉEÉ�ÉEÉ�ÉEÉ�É�ÉEÉ�ÉEÉ�ÉEÉEÉ�É�É�ÉEÉ�ÉEÉEÉ�ÉEÉ�É�ÉEÉ�ÉEÉ^M[L

��É BhÉ`@ 6|<=@A«|@���� <=(h
E�&�
<=	_?�
 ÉEÉ�ÉEÉ�ÉEÉ�É�ÉEÉ�ÉEÉ�ÉEÉEÉ�É�É�ÉEÉ�ÉEÉEÉ�ÉEÉ�É�ÉEÉ�ÉEÉ^M[L
��É BhÉ~� 9}$&%_< B *'Df*�% ÉEÉ�É�ÉEÉ�ÉEÉ�ÉEÉ�ÉEÉ�É�ÉEÉ�ÉEÉ�ÉEÉEÉ�É�É�ÉEÉ�ÉEÉEÉ�ÉEÉ�É�ÉEÉ�ÉEÉ^MCO

��ÉNK © ¤¢Df(=Cx
)eK
)(+*�	�$zD
�)*_@ c��=
 # �
@A(+*��=
�«|<h
�É�É�ÉEÉ�ÉEÉ�ÉEÉEÉ�É�É�ÉEÉ�ÉEÉEÉ�ÉEÉ�É�ÉEÉ�ÉEÉ B+�
��ÉNK�É`@ ,�«|@A*�
)eK
)(|*������
?h%_*'D
� B 
&% ÉEÉ�ÉEÉ�É�ÉEÉ�ÉEÉ�ÉEÉEÉ�É�É�ÉEÉ�ÉEÉEÉ�ÉEÉ�É�ÉEÉ�ÉEÉ B+�
��ÉNK�É~� ,�«|@A*�
)eK
)(|*��=
&%>�7�&�)< B *'Df*_@`�
(h% É�É�ÉEÉ�ÉEÉ�ÉEÉEÉ�É�É�ÉEÉ�ÉEÉEÉ�ÉEÉ�É�ÉEÉ�ÉEÉ B @
��ÉNK�ÉNM 9}$&%_< B *'Df*�% ÉEÉ�É�ÉEÉ�ÉEÉ�ÉEÉ�ÉEÉ�É�ÉEÉ�ÉEÉ�ÉEÉEÉ�É�É�ÉEÉ�ÉEÉEÉ�ÉEÉ�É�ÉEÉ�ÉEÉ B+�

��ÉNL Å�	��
? B ­)eK
��=
 B DI] # ¤h�
*��
C�	'D # ¤=@`
R^�ÉEÉ�ÉEÉ�É�ÉEÉ�ÉEÉ�ÉEÉEÉ�É�É�ÉEÉ�ÉEÉEÉ�ÉEÉ�É�ÉEÉ�ÉEÉ^K[L
��ÉNL�É`@ ^s�7�=$ B @`%'Df*_@`�
( É�ÉEÉ�ÉEÉ�ÉEÉ�ÉEÉ�É�ÉEÉ�ÉEÉ�ÉEÉEÉ�É�É�ÉEÉ�ÉEÉEÉ�ÉEÉ�É�ÉEÉ�ÉEÉ^K[L



� �����!� �
	���� � ����� �
� �
�

��ÉNL�É~� ^Z�|��@ + �zDf*_@`�
(��=
 B D # ��%_@A*_@`�
(s�=
 B D§%��
<=	��&
 B <=e§@A(h
)<h%�
 É�É�ÉEÉ�ÉEÉ�ÉEÉEÉ�É^KCO
��ÉNL�ÉNM 9}$&%�< B *'Df*�% É�ÉEÉ�ÉEÉEÉ�É�É�ÉEÉ�ÉEÉEÉ�ÉEÉ�É�É�ÉEÉEÉ�ÉEÉ�ÉEÉ�É�ÉEÉ�ÉEÉ�ÉEÉEÉ�É^K�Â

��É O © �
(h� B <h%_@`�
( ÉEÉ�É�ÉEÉ�ÉEÉ�ÉEÉEÉ�É�É�ÉEÉ�ÉEÉEÉ�ÉEÉ�É�É�ÉEÉEÉ�ÉEÉ�ÉEÉ�É�ÉEÉ�ÉEÉ�ÉEÉEÉ�É^L��
Z 687:9 �;��R:���U	�?BD 9�� D���� 9�7�� 	�� WI��� ��DI� � �05

M�É`@ { *'Df*��=
 B �~Df	_*}%_<=	 B 
&%¦*�
&�'¤=(=@`g+<h
&%����~Df(=@Ae Df*_@`�
(s��� ¤|<=e Df(h�����=
tÉEÉ�É�ÉEÉ�ÉEÉ�ÉEÉEÉ�É^L��
M�É`@�É`@ 0o
&�'¤=(=@`g+<h
&%����~Df(=@Ae Df*_@`�
( ÉEÉ�ÉEÉEÉ�ÉEÉ�É�É�ÉEÉEÉ�ÉEÉ�ÉEÉ�É�ÉEÉ�ÉEÉ�ÉEÉEÉ�É^L��
M�É`@�É~� ,"Ã�@ACx
)(h�&
&%}�=
 B �~Df(=@Ae Df*_@`�
(Z�&�
e # �
	_*�
)eK
)(|*'D B 
¨��� ¤|<=e Df(h�����=
½É�ÉEÉ�ÉEÉEÉ�É^L[K
M�É`@�ÉNM ��@`%��)<h%�%_@`�
(O
)*��=$ + (=@A*_@`�
(���� <=(��zDf¤=@`
)	��=
&%}��¤¢Df	_Cx
&%�É�ÉEÉ�É�ÉEÉ�ÉEÉ�ÉEÉEÉ�É^L[L

M�É~� ^Z�|�=$ B @`%ÓDf*_@`�
(b� B �~Df@`�=
E�=
 B �~D
%�%'
)	_«|@`%�%'
)eK
)(+*¦«7@`%_<h
 B ÉEÉEÉ�ÉEÉ�ÉEÉ�É�ÉEÉ�ÉEÉ�ÉEÉEÉ�É^LCO
M�É~��É`@ 4�e # �
	_*'Df(h�&
E
)*}	�
 # 	�$&%�
)(+*'Df*_@`�
(Z�=
 B DÎ��¤¢D'&`(h
¬Df	_*_@`�)< B Df@A	�
¡É�ÉEÉ�ÉEÉ�ÉEÉEÉ�É^L�Â
M�É~��É~� ^Z�|�=$ B @`%'Df*_@`�
(s
)*�c �
	_e D B @`%_eK
 ÉEÉEÉ�ÉEÉ�É�É�ÉEÉEÉ�ÉEÉ�ÉEÉ�É�ÉEÉ�ÉEÉ�ÉEÉEÉ�É^L�Â
M�É~��ÉNM 9}$&%�< B *'Df*�%�� # ��%'%_@A?=@ B @A*�$&%>
)*>@A(|*�$)	.-)*�% ÉEÉ�É�É�ÉEÉEÉ�ÉEÉ�ÉEÉ�É�ÉEÉ�ÉEÉ�ÉEÉEÉ�É O @
M�É~��É B © �
(h� B <h%_@`�
( # Df	_*_@`
 BAB 
 É�É�ÉEÉ�ÉEÉEÉ�ÉEÉ�É�É�ÉEÉEÉ�ÉEÉ�ÉEÉ�É�ÉEÉ�ÉEÉ�ÉEÉEÉ�É O
�

M�ÉNM E-
&%�*_@`�
(O�=
&%>?=<=*�$&
&%}Df	_*_@`�)< B Df@A	�
&%�É�ÉEÉ�ÉEÉEÉ�ÉEÉ�É�É�ÉEÉEÉ�ÉEÉ�ÉEÉ�É�ÉEÉ�ÉEÉ�ÉEÉEÉ�É OHK
M�ÉNM�É`@ / #=# 	��|�'¤h
&%}� B D
%�%_@`g|<h
&%�É�É�ÉEÉ�ÉEÉEÉ�ÉEÉ�É�É�ÉEÉEÉ�ÉEÉ�ÉEÉ�É�ÉEÉ�ÉEÉ�ÉEÉEÉ�É OHK
M�ÉNM�É~� © D B �)< B ��� <=(OeK�
<=«x
)eK
)(|*-D
�=$&g|<¢Df* ÉEÉ�É�É�ÉEÉEÉ�ÉEÉ�ÉEÉ�É�ÉEÉ�ÉEÉ�ÉEÉEÉ�É OHL
M�ÉNM�ÉNM 9}$&%�< B *'Df*�% É�ÉEÉ�ÉEÉEÉ�É�É�ÉEÉ�ÉEÉEÉ�ÉEÉ�É�É�ÉEÉEÉ�ÉEÉ�ÉEÉ�É�ÉEÉ�ÉEÉ�ÉEÉEÉ�É O[O

M�É B 0o	'Df(h%_@A*_@`�
(h%}
)(|*_	�
���@ À�$)	�
)(+*�
&%>*�,
�'¤h
&% ÉEÉEÉ�ÉEÉ�É�É�ÉEÉEÉ�ÉEÉ�ÉEÉ�É�ÉEÉ�ÉEÉ�ÉEÉEÉ�É Â��
M�É BhÉ`@ 0�	'Df(h%�@A*_@`�
(s��� <=(OeK�7�=­ B 
E�=
-	��
?��
*��¬<=(sDf<=*_	�
 É�ÉEÉ�ÉEÉ�É�ÉEÉ�ÉEÉ�ÉEÉEÉ�É Â��
M�É BhÉ~� 0�	'Df(h%�@A*_@`�
(s��� <=(h
�*�,
�'¤h
E«7@`%_<h
 BAB 
(�¬<=(h
�Df<=*_	�
ÎÉEÉ�ÉEÉ�ÉEÉ�É�ÉEÉ�ÉEÉ�ÉEÉEÉ�É Â��
M�É BhÉNM 9}$&%�< B *'Df*�% É�ÉEÉ�ÉEÉEÉ�É�É�ÉEÉ�ÉEÉEÉ�ÉEÉ�É�É�ÉEÉEÉ�ÉEÉ�ÉEÉ�É�ÉEÉ�ÉEÉ�ÉEÉEÉ�É Â[K

M�ÉNK E-
&%�*_@`�
(O��<OeK�
<=«x
)eK
)(+*��=
 B � ¤+<=e Df(h�����=
 É�ÉEÉ�É�É�ÉEÉEÉ�ÉEÉ�ÉEÉ�É�ÉEÉ�ÉEÉ�ÉEÉEÉ�É ÂCO
M�ÉNK�É`@ ^Z�|�=$ B @`%'Df*_@`�
(s�=
 B DÎ*�,
��¤h
�«7@`%_<h
 BAB 
 ÉEÉ�É�É�ÉEÉEÉ�ÉEÉ�ÉEÉ�É�ÉEÉ�ÉEÉ�ÉEÉEÉ�É ÂCO
M�ÉNK�É~� E-
&%_*_@`�
(s�=
 B D B �|�&�
eK�
*_@`�
(sÉEÉ�ÉEÉEÉ�ÉEÉ�É�É�ÉEÉEÉ�ÉEÉ�ÉEÉ�É�ÉEÉ�ÉEÉ�ÉEÉEÉ�É ÂCO
M�ÉNK�ÉNM 9}$&%�< B *'Df*�% É�ÉEÉ�ÉEÉEÉ�É�É�ÉEÉ�ÉEÉEÉ�ÉEÉ�É�É�ÉEÉEÉ�ÉEÉ�ÉEÉ�É�ÉEÉ�ÉEÉ�ÉEÉEÉ�É Â��

M�ÉNL 9�$zD B @`%_eK
-«|@`%�<h
 B �=
&%�Df(=@Ae Df*_@`�
(h%��=«x
)	�%}<=(h
 # ��%�*_<=	�
E�=
-eK�
@A(h��	�
�
ÁÀ��
	_* É�ÉEÉEÉ�É ���M�ÉNL�É`@ © �
< # B DfCx
&% # Df	_*_@`�)< B @`
)	�% É�ÉEÉ�ÉEÉEÉ�ÉEÉ�É�É�ÉEÉEÉ�ÉEÉ�ÉEÉ�É�ÉEÉ�ÉEÉ�ÉEÉEÉ�É ���M�ÉNL�É~� E-
&%_*_@`�
(s�=
&% # ��%�*_<=	�
&%>�=
-eK�
@A(h��	�
�
ÁÀ��
	_*ºÉ�ÉEÉEÉ�ÉEÉ�ÉEÉ�É�ÉEÉ�ÉEÉ�ÉEÉEÉ�É ��@M�ÉNL�ÉNM 9}$&%�< B *'Df*�% É�ÉEÉ�ÉEÉEÉ�É�É�ÉEÉ�ÉEÉEÉ�ÉEÉ�É�É�ÉEÉEÉ�ÉEÉ�ÉEÉ�É�ÉEÉ�ÉEÉ�ÉEÉEÉ�É ��@
M�É O © �
(h� B <h%_@`�
( ÉEÉ�É�ÉEÉ�ÉEÉ�ÉEÉEÉ�É�É�ÉEÉ�ÉEÉEÉ�ÉEÉ�É�É�ÉEÉEÉ�ÉEÉ�ÉEÉ�É�ÉEÉ�ÉEÉ�ÉEÉEÉ�É �[M

687 9 F
��D���� 7:9 � J

1[1 ®°¯ jb±²p�w�jbm ¯ v+³h´ ³hvxµ ¯ l�³hµk¶�j�q
j�m ¯ µ=wsl�mo±²¾¦m�vxw
µa±¿µ ¯ wxq ���

	 9 ��� ����� 7:9 �C�����Y�XD�������� 7:9 F 7 ��
 7 � �;�
� � 9 �;�V����� ���


 �S�
F ��9 ���0D�����	�?B� 9 �Y� ����� 7 9 ��� 	��E���Y�
D�������� 7:9 F 7 ��
 7 � �;�
��� 9 �;�V����� 5��05
BhÉ`@ ,�*'Df*��=
 B �~Df	_*}%_<=	 B D¬eK�7�=$ B @`%'Df*_@`�
(��=
E�&�
e # �
	_*�
)eK
)(+*�%²É�ÉEÉ�ÉEÉ�É�ÉEÉ�ÉEÉ�ÉEÉEÉ�É6@z��@

BhÉ`@�É`@ ^Z�|�=­ B 
&%>�&�
e # �
	_*�
)eK
)(+*'Df<�ÃZ%_@Ae # B 
&%8É�É�É�ÉEÉEÉ�ÉEÉ�ÉEÉ�É�ÉEÉ�ÉEÉ�ÉEÉEÉ�É6@z���
BhÉ`@�É~� ^Z�|�=­ B 
&%¦�&�
e # �
	_*�
)eK
)(+*'Df<�Ã��&�
e # �
	_*'Df(+* B 
&%>D
% # 
&�)*�%�	�$zD
�)*_@ cd%>
)*>�&�
C�(=@A*_@ cd%X@z�[M
BhÉ`@�ÉNM 9�D #=# 
 B �=
&%>�
?��_
&�)*_@ c %}
)*}��@`%��)<h%�%_@`�
(2ÉEÉ�É�É�ÉEÉEÉ�ÉEÉ�ÉEÉ�É�ÉEÉ�ÉEÉ�ÉEÉEÉ�É6@z�CO

BhÉ~� �h�
	_e D B @`%�eK
E<=*_@ B @`%�$�����Å30}6 É�É�É�ÉEÉ�ÉEÉEÉ�ÉEÉ�É�É�ÉEÉEÉ�ÉEÉ�ÉEÉ�É�ÉEÉ�ÉEÉ�ÉEÉEÉ�É6@z�CO
BhÉ~��É`@ �-
&%��)	_@ # *_@`�
( ÉEÉ�ÉEÉEÉ�É�É�ÉEÉ�ÉEÉEÉ�ÉEÉ�É�É�ÉEÉEÉ�ÉEÉ�ÉEÉ�É�ÉEÉ�ÉEÉ�ÉEÉEÉ�É6@z�CO
BhÉ~��É~� © �7�
	���@A(¢Df*_@`�
(s�=
&%>�&�
e # �
	_*�
)eK
)(+*�%½ÉEÉ�É�É�ÉEÉEÉ�ÉEÉ�ÉEÉ�É�ÉEÉ�ÉEÉ�ÉEÉEÉ�É6@z��Â



���������
	��
����������������� �

BhÉ~��ÉNM 1�@`
)(sD&«x
&�E(h�
*_	�
E%_Ô�%_*�­)eK
����~Df(=@Ae Df*_@`�
( É�ÉEÉEÉ�É�É�ÉEÉ�ÉEÉEÉ�ÉEÉ�É�ÉEÉ�ÉEÉ6@z���
BhÉNM © �
(h� B <h%_@`�
(OÉ�ÉEÉEÉ�ÉEÉ�É�ÉEÉ�ÉEÉ�ÉEÉ�ÉEÉ�É�ÉEÉ�ÉEÉ�ÉEÉEÉ�É�É�ÉEÉ�ÉEÉEÉ�ÉEÉ�É�ÉEÉ�ÉEÉ6@A@z�

J 6 � 9 A ����� 7�� ����
 � ���UWI������D��
�Y��� 5:545
K�É`@ ,�*'Df*}�=
 B �~Df	_*}%�<=	 B D§�)@A(h$)e Df*��
C�	'D # ¤=@`
�«7@A	_*_<h
 BAB 
 ÉEÉEÉ�É�É�ÉEÉ�ÉEÉEÉ�ÉEÉ�É�ÉEÉ�ÉEÉ6@A@z�

K�É`@�É`@ 0o
)e # % ��	�$&
 B �
< # ��%_* � # 	��7��<h�)*_@`�
(���ÉEÉ�ÉEÉ�ÉEÉEÉ�É�É�ÉEÉ�ÉEÉEÉ�ÉEÉ�É�ÉEÉ�ÉEÉ6@A@z�K�É`@�É~� / #=# 	��7��¤h
�DfCx
)(|* ÉEÉ�ÉEÉ�ÉEÉ�ÉEÉ�É�ÉEÉ�ÉEÉ�ÉEÉEÉ�É�É�ÉEÉ�ÉEÉEÉ�ÉEÉ�É�ÉEÉ�ÉEÉ6@A@z�K�É`@�ÉNM ��@`%'�)<h%�%_@`�
(O
)*>�=$ + (=@A*_@`�
(s��� <=(h
¨Df	���¤=@A*�
&�)*_<=	�
�É�É�É�ÉEÉ�ÉEÉEÉ�ÉEÉ�É�ÉEÉ�ÉEÉ6@A@;M
K�É~� /}(=@Ae Df*_@`�
(Z
)*>�&�
(+*_	'Df@A(+*�
&%�]��)@A(h$)e Df*��
C�	'D # ¤=@`g|<h
&%W^ ÉEÉ�É�É�ÉEÉ�ÉEÉEÉ�ÉEÉ�É�ÉEÉ�ÉEÉ6@A@CB

K�É~��É`@ ��$ + (=@A*_@`�
(s�=
 # 	_@Ae§@A*_@A«x
&%}�=
E�&�
(|*_	]\ B 
°ÉEÉ�ÉEÉEÉ�É�É�ÉEÉ�ÉEÉEÉ�ÉEÉ�É�ÉEÉ�ÉEÉ6@A@;KK�É~��É~� 1�
-eK
)*_*�
)<=	�
)(O%��&­)(h
 É�ÉEÉ�ÉEÉ�É�ÉEÉ�ÉEÉ�ÉEÉEÉ�É�É�ÉEÉ�ÉEÉEÉ�ÉEÉ�É�ÉEÉ�ÉEÉ6@A@�O
K�ÉNM © �
(h� B <h%_@`�
(OÉ�ÉEÉEÉ�ÉEÉ�É�ÉEÉ�ÉEÉ�ÉEÉ�ÉEÉ�É�ÉEÉ�ÉEÉ�ÉEÉEÉ�É�É�ÉEÉ�ÉEÉEÉ�ÉEÉ�É�ÉEÉ�ÉEÉ6@z�[M

� � ����FC� 
���� 7:9 WI� � DI� �����>	S?TD 9�� D���� 9�7�� 	�� 	��>��� 9 � � �
�;� 5�Q4J
L�É`@ E-$)(h$)	'D B @A*�$&%�%�<=	 B D # 
)	��&
 # *_@`�
(s«|@`%_<h
 BAB 
-¤|<=e Df@A(h
 ÉEÉEÉ�É�É�ÉEÉ�ÉEÉEÉ�ÉEÉ�É�ÉEÉ�ÉEÉ6@z�[KL�É`@�É`@ 1oD # 
)	��&
 # *_@`�
(s«|@`%�<h
 BAB 
���¤h
CH B � ¤h�
e§eK
 É�ÉEÉEÉ�É�É�ÉEÉ�ÉEÉEÉ�ÉEÉ�É�ÉEÉ�ÉEÉ6@z�[L

L�É`@�É~� ^s�7�=$ B @`%'Df*_@`�
(O�=
 B D # 
)	��&
 # *_@`�
(�«7@`%_<h
 BAB 
�
)(�%_Ô7(+*_¤h­&%'
E��� @Ae DfCx
�É�É�ÉEÉ�ÉEÉ6@z�COL�É`@�ÉNM ��@`%'�)<h%�%_@`�
(:ÉEÉ�É�ÉEÉ�ÉEÉ�ÉEÉ�ÉEÉ�É�ÉEÉ�ÉEÉ�ÉEÉEÉ�É�É�ÉEÉ�ÉEÉEÉ�ÉEÉ�É�ÉEÉ�ÉEÉ6@z���
L�É~� ^s�7�=$ B @`%'Df*_@`�
(��=
&%>�&�
e # �
	_*�
)eK
)(+*�%-�=
-«7@`%_@`�
(TÉEÉ�ÉEÉEÉ�É�É�ÉEÉ�ÉEÉEÉ�ÉEÉ�É�ÉEÉ�ÉEÉ6@z���L�É~��É`@ E-
&%_*_@`�
(O�=
 B DÎ�)@A(h$)e Df*_@`g|<h
¨D
%�%'�|�)@`$&
(� B D # 
)	��&
 # *_@`�
(O«7@`%_<h
 BAB 
:É�É�ÉEÉ�ÉEÉ6@;M��L�É~��É~� Å�	��|�&
&%'%_<h%>
)(h�=�
Cx­)(h
��hC�<=@`�=$ # Df	 B DÎ«x� B �
(+*�$ É�É�É�ÉEÉ�ÉEÉEÉ�ÉEÉ�É�ÉEÉ�ÉEÉ6@;M��

L�É~��ÉNM Å�	��|�&
&%'%_<h%>
ÁÃ=�
Cx­)(h
��=<=*_@ B @`%'Df*_@`�
(��=
E�zDf	_*�
&%}�=
E%'Df@ BAB Df(h�&
 ÉEÉ�ÉEÉ�É�ÉEÉ�ÉEÉ6@;M�B
L�É~��É B ��<¢D B @A*�$���<O�&�
(+*_	]\ B 
£ÉEÉ�ÉEÉ�ÉEÉ�É�ÉEÉ�ÉEÉ�ÉEÉEÉ�É�É�ÉEÉ�ÉEÉEÉ�ÉEÉ�É�ÉEÉ�ÉEÉ6@;MCO

L�ÉNM ^�@`%�
�
)(��-<=«|	�
�
)*>	�$&%�< B *'Df*�%}
ÁÃ # $)	_@AeK
)(|*'Df<�Ã ÉEÉ�ÉEÉEÉ�É�É�ÉEÉ�ÉEÉEÉ�ÉEÉ�É�ÉEÉ�ÉEÉ6@;M��
L�ÉNM�É`@ © �
e # �
	_*�
)eK
)(|*��=
E%_<=	_«x
)@ BAB Df(h�&
�É�ÉEÉ�ÉEÉ�ÉEÉEÉ�É�É�ÉEÉ�ÉEÉEÉ�ÉEÉ�É�ÉEÉ�ÉEÉ6@;M��L�ÉNM�É~� Å\
)	��&
 # *_@`�
( # D
%�%_@A«x
 ÉEÉ�ÉEÉ�ÉEÉ�É�ÉEÉ�ÉEÉ�ÉEÉEÉ�É�É�ÉEÉ�ÉEÉEÉ�ÉEÉ�É�ÉEÉ�ÉEÉ6@;M��

L�É B © �
(h� B <h%_@`�
(OÉ�ÉEÉEÉ�ÉEÉ�É�ÉEÉ�ÉEÉ�ÉEÉ�ÉEÉ�É�ÉEÉ�ÉEÉ�ÉEÉEÉ�É�É�ÉEÉ�ÉEÉEÉ�ÉEÉ�É�ÉEÉ�ÉEÉ6@CB�K
� 	 �V�Y� 	������ 7:9 
�� �������0D��E	��UFC��� ��A�� �I7 	���� 5�
��

O7É`@ /}Cx
)(|*}�&�
(+«x
)	�%'Df*_@`�
(=(h
 B ÉEÉ�ÉEÉ�ÉEÉ�ÉEÉ�É�ÉEÉ�ÉEÉ�ÉEÉEÉ�É�É�ÉEÉ�ÉEÉEÉ�ÉEÉ�É�ÉEÉ�ÉEÉ6@CB+�
O7É`@�É`@ Å�	_@A(h�)@ # 
 É�ÉEÉ�É�ÉEÉ�ÉEÉ�ÉEÉ�ÉEÉ�É�ÉEÉ�ÉEÉ�ÉEÉEÉ�É�É�ÉEÉ�ÉEÉEÉ�ÉEÉ�É�ÉEÉ�ÉEÉ6@CB+�O7É`@�É~� 9}$&%_< B *'Df*�% ÉEÉ�É�ÉEÉ�ÉEÉ�ÉEÉ�ÉEÉ�É�ÉEÉ�ÉEÉ�ÉEÉEÉ�É�É�ÉEÉ�ÉEÉEÉ�ÉEÉ�É�ÉEÉ�ÉEÉ6@;K�@

O7É~� ,"Ã�
)e # B 
¨�=
 + �)*_@`�
(O@A(+*�
)	'D
�)*_@A«x
 ÉEÉ�ÉEÉ�É�ÉEÉ�ÉEÉ�ÉEÉEÉ�É�É�ÉEÉ�ÉEÉEÉ�ÉEÉ�É�ÉEÉ�ÉEÉ6@;K�BO7É~��É`@ Å�	�$&%�
)(+*'Df*_@`�
(OÉ�É�ÉEÉ�ÉEÉ�ÉEÉ�ÉEÉ�É�ÉEÉ�ÉEÉ�ÉEÉEÉ�É�É�ÉEÉ�ÉEÉEÉ�ÉEÉ�É�ÉEÉ�ÉEÉ6@;K�B
O7É~��É~� ,�(+«7@A	��
(=(h
)eK
)(+*-�=
E�=$)«x
 B � #=# 
)eK
)(+*�
)*}@Ae # B $)eK
)(+*'Df*_@`�
( ÉEÉ�ÉEÉ�É�ÉEÉ�ÉEÉ6@;K[LO7É~��ÉNM 9}$&%_< B *'Df*�% ÉEÉ�É�ÉEÉ�ÉEÉ�ÉEÉ�ÉEÉ�É�ÉEÉ�ÉEÉ�ÉEÉEÉ�É�É�ÉEÉ�ÉEÉEÉ�ÉEÉ�É�ÉEÉ�ÉEÉ6@;KCO

687:9 F��YD���� 7:9 5 �=5

rtm ¯ l=nbu;qfjbm ¯-2 ³ ¯ ³¢vxp�n�µ /�
03

®°¯M¯ µ
��µ /�
��
	 � �H� 9 F���
 �E	�D � 7 � 9 ��	��UWID��
� � 7 � 9 � WI���;A 7 D S���������[����oS��������������� 5 � �



5�� �����!� �
	���� � ����� �
� �
�

� � D��
���0D����������;�H��FC��� 	S?T� 9 �;������F[��� 7:9 5 � 5
×�É`@ © D B �)< B �=
 B D¬e Df*_	_@`�&
E��� @A(+*�
)	'D
�)*_@`�
(°D
%�%��7�)@`$&
(�Î<=( # �
@A(+*OÉEÉ�ÉEÉ�É�ÉEÉ�ÉEÉ�ÉEÉEÉ�É6@�O @
×�É~� ^£Df*_	_@`�&
E��� @A(+*�
)	'D
�)*_@`�
(°D
%�%��7�)@`$&
(�¬<=(h
E��	��
@A*�
 É�É�É�ÉEÉEÉ�ÉEÉ�ÉEÉ�É�ÉEÉ�ÉEÉ�ÉEÉEÉ�É6@�O
�
×�ÉNM ^£Df*_	_@`�&
E��� @A(+*�
)	'D
�)*_@`�
(°D
%�%��7�)@`$&
(�¬<=(h
E% # ¤h­)	�
�É�É�É�ÉEÉEÉ�ÉEÉ�ÉEÉ�É�ÉEÉ�ÉEÉ�ÉEÉEÉ�É6@�O
�

6 � 
!�Y� 9 ��� 	���� 7 F � � 9 ��� 5 � Z
� � A	� 9 � ��� 7:9 	�?TD 9 � 7 	��
����	�� � 7 � 7 ��
 ���
� 
������V�����;� �
� 	�� � � 9 �CWI� �
��� ��� �;� 9 � �
� �S5 �:�

� p��;nbµ ¸ µ¢q�� 2 u3v+µ¢q /����

� j��;n�j�m 2 v+p�¾Ø¼Mjbµ /����

��u��Ønbjbl�p�wxj�m ¯ q /����



� � '*�('*) ��� $

�����	�.���
�	��
�����
��.���

� D��¢%��zD B Df@A	�

� � �h«x
&�)*�
)<=	
� 	 �=e Df*_	_@`�&


��
;��������
;� 
���� ���

����� ��e Df*_	_@`�&
�@`�=
)(+*_@A*�$��=
���@AeK
)(h%�@`�
(��
�! " ��«
Df	_@�Df*_@`�
(�*�
)e # �
	�
 BAB 
¨��< «x
&�)*�
)<=	}«
�$#&% � # %�
)<h�=�f��@A(|«x
)	�%�
��=
 B D§e Df*_	_@`�&
 #

' ��(����*� �	
.�

��) � # �
@A(+*��
�Æ
ÁÃ # 	_@AeK$E�hDf(h% B 
�	�
 # ­)	�
E�=
 B � @Ae DfCx

��) �+*�¥-,K���=�&�7�
	��=�
(=(h$&
&%��
�Æ��< # �
@A(+*
�/.10 � # �
@A(|* M
�Æ
ÁÃ # 	_@AeK$��hDf(h% B 
-	�
 # ­)	�
32
� . 0 �+4\¥ 5�¥-6|���h�&�7�
	��=�
(=(h$&
&% M
�Æ��< # �
@A(+*
�/7 ��«x
&�)*�
)<=	��=
-*_	'Df(h% B Df*_@`�
(
��8 �=e Df*_	_@`�&
E�=
E	��
*'Df*_@`�
(
�/.9#�: ��e Df*_	_@`�&
E¤h�
eK�
Cx­)(h
�
ÁÃ # 	_@Ae Df(+* B 
 # D
%'%'DfCx
E��< 	�
 # ­)	�
32§Df<O	�
 # ­)	�
<;

��(>=?(;��
@�A�8�

��B �aDf(=C B 
E�=
-	��
*'Df*_@`�
(
�$C�D ��cd�
(h�)*_@`�
(��=
��&�FE=*
��G �7cd�
(h�)*_@`�
(��=
�*�,
��¤h

��H �=«x
&�)*�
)<=	>	�
 # 	�$&%'
)(+*'Df(+* B ��$)*'Df*}�=
 B ��
ÁÀ�
&�)*�
)<=	���< 	��
?��
*
��I �h«x
&�)*�
)<=	}�=
&%>�&�7�
	��=�
(=(h$&
&%�Df	_*_@`�)< B Df@A	�
&%���<O	��
?��
*
�/JLKNM�OPIRQ �=e Df*_	_@`�&
;��D
�&�
?=@`
)(=(h
���< 	��
?��
*
��0 �=«x
&�)*�
)<=	}����$)*'Df*}�&�
<=	'Df(|*
��0<S ��«x
&�)*�
)<=	�����$)*'Df*}�=$&%_@A	�$
��TVU �=e Df*_	_@`�&
E��� @A(|*�
)	'D
�)*_@`�
(£D
%'%��|�)@`$&
(� B D # 	_@Ae§@A*_@A«x
<W





� 9 �;� 7 	!D�F[��� 7:9 � A 9 A����V� � 5 Z

� � '�, � "���� '*) ��� ���&��� ,*� �! 

1oD %_Ô7(+*_¤h­&%�
¨��� @Ae DfCx
&%��fÀ�	�
 B ��� #=# �
	_*_<=(=@A*�$¬�=
��)	�$&
)	 B � @Ae DfCx
��=
��'¤h��%�
&%-g+<=@o(���
ÁÃ7@`%_*�
)(|* # D
%XÉ
/�<£�=
 B ����� <=(h
Î	�
 # 	�$&%�
)(|*'Df*_@`�
( # <=	�
)eK
)(|*�%_Ô7e�?�� B @`g+<h
Î�
<�Df	_*_@`%_*_@`g|<h
Î�=
Î(h�
*_	�
ÎeK�
(h�=
§
&%_*ED # �
# Df	_<:<=(:<h%'DfCx
Rcd�
(h�)*_@`�
(=(h
 B �=
O�&
OeK$&��@�D
	 B � <=(=@A«x
)	�%�%_Ô7(+*_¤h$)*_@`g|<h
)eK
)(+*R�)	�$&$��=
)«7@`
)(+* «x
&�)*�
)<=	
��� @A(�cd�
	_e Df*_@`�
(h%�%�
)	_«�Df(+*8� B Dtc �
@`% B 
&%¨D #=# B @`�zDf*_@`�
(h%�e¨< B *_@AeK$&��@�D�¥ B D # 	��7��<h�)*_@`�
(��=
 + B eK%E
)*¨�=

�_
)<�Ã�¥�
)* B Dt%_@Ae¨< B Df*_@`�
(�É © 
)*_*�
¬��@A«x
)	�%�@A*�$¬��<£��¤¢Dfe # D #=# B @`�zDf*_@ cØ@Ae # ��%�
 B D��)	�$zDf*_@`�
(°�����
<=*_@ B %-Cx$Á�
(h$)	_@`g|<h
&% # �
<=«
Df(|*¨%z�~D
�hD # *�
)	!�O��@ À�$)	�
)(+*�
&%¬�&�
(+*_	'Df@A(+*�
&%XÉ © 
 BAB 
&% �b�)@Ø%��
(+*¬�=
K(¢Df*_<=	�
&%�e�< B *_@ # B 
&%��
*�
)e # %�����
ÁÃ�$&�)<=*_@`�
(�¥7	�$zD B @`%_eK
�¥�
&%_*_¤h$)*_@`%�eK
�¥|�=$)@`�)*_@`%_eK
�¥7@A(|*�
)	'D
�)*_@A«|@A*�$�¥=
)*���É74 B D #=# Df	'D'&`*>Df@A(h%_@ B $)C�@ �
*_@AeK
Ø�=
 # 
)(h%�
)	\g|<�� <=(��Á?��
(
�;�
<=*_@ B ��@`% # ��%�
;��� <=(h
M?��
(=(h
��¢
ÁÃ7@A?=@ B @A*�$Ø«7@`% � ����«|@`%��=
M�&
&%"�&�
(|*_	'Df@A(+*�
&%zÉ
1�
&%���@ À�$)	�
)(+*�
&%¦
ÁÃ�@ACx
)(h�&
&%Øg|<h
 B ���
( # 
)<=*;�=$ + (=@A	 # ��%�
)(+* B 
 # 	��
? B ­)eK
-��< F 7:9 �;��R:��� ¥|����
&%_*2�E��@A	�

B 
&%�eK�7�hD B @A*�$&%>��� @A(+*�
)	'D
�)*_@`�
(h%�
)(+*_	�
 B ���
<=*_@ B 
)* B 
 # 	��
C�	'Dfe§eK
¨�
< B � <=*_@ B @`%'Df*�
)<=	zÉh,�(O
ÁÀ�
)*>�
( # 
)<=*
# 
)(h%�
)	¨g|<��)� <=(h
�
ÁÃ7@ACx
)(h�&
 # 	�$&�)@`%�
t�&�
	_	�
&% # �
(h��<=(�
)(h%'
)e�? B 
R�=
 # Df	'DfeK­)*_	�
&%§����
)(|*_	�$&
 # 	�$&�)@`%XÉ
1�
�(=@A«x
zDf< B 
 # B <h%¦?¢D
%>�=
E�&�
(|*_	]\ B 
�
&%_*>%ÓDf(h%>�=�
<=*�
 B 
E�&�
(|*_	]\ B 
¨Df< (=@A«x
zDf<�Cx$&�
eK$)*_	_@`g|<h
 � *_	'Df(h% �
cd�
	_e Df*_@`�
(�¥�	��
*'Df*_@`�
(�¥�e§@`%�
:� B ��$&�'¤h
 BAB 
X��
)*z¥0� B ��� #=# ��%�$�¥�%�
¬*_	��
<=«x
 B 
¬�&�
(+*_	]\ B 
 Df<£(=@A«x
zDf<°*�,
��¤h

� # 	��7��¤h
���� <=(h
��=
&%��)	_@ # *_@`�
(Rcd�
	_e�< B Df? B 
E
)( B Df(=C+DfCx
�(¢Df*_<=	�
 B �ÁÉ © 
�*_	'Dz«
Df@ B # 	�� # ��%�
-<=(h
�	�$��¢
ÁÃ7@`�
(
%_<=	 B Ds(h�
*_@`�
(:�=
�(=@A«x
zDf< �=
 �&�
(+*_	]\ B 
�¥MDf<¹*_	'Dz«x
)	�% �=
 B � <=*_@ B @`%'Df*_@`�
(:��� <=(h
R(h�
<=«x
 BAB 
R*�
&�'¤=(=@`g+<h

���~Df(=@Ae Df*_@`�
( ��@A*�
��Á	�$Ác $)	�
)(h�&$&
�«7@`%_@`�
(
� 	�
 # ��%'Df(|*§%_<=	 B 
&%¬*�
&�'¤=(=@`g+<h
&%§���~D
%�%'
)	_«|@`%�%'
)eK
)(+*Î«|@`%�<h
 B É
© 
&%>*�
&�'¤=(=@`g+<h
&%X¥h@`%�%_<h
&%}��<��=�
e Df@A(h
¨�=
 B DÎ	��
?��
*_@`g|<h
�¥ # 
)	_eK
)*_*�
)(+*-�����
?=*�
)(=@A	��=
&%}eK�
<=«x
)eK
)(+*�%M
�:��<§�zD # *�
)<=	3�=
 # 	_@`%�
��=
Ø«|<h
;� # Df	_*_@A	3�=
 B D�% # $&�)@ + �zDf*_@`�
(Î��� <=(h
�*�,
�'¤h
��hDf(h%"<=(¬
&% # D
�&
2���=
)<�Ã
��@AeK
)(h%_@`�
(h%¦� <=(h
Ø@Ae DfCx
 # 
)	 c <h
Ø�=
 # <=@`% B 
;�zD # *�
)<=	Ó�ÁÉ
13� @A(|*�$)	.-)*3�=
 B � <=*_@ B @`%ÓDf*_@`�
(Î�=
��&
)*_*�
;eK$)*_¤h�|�=

�hDf(h% B 
��=�
e Df@A(h
��=
 B D§%�Ô|(|*_¤h­&%�
E��� @Ae DfCx
�
&%�*}�=
 # �
<=«x�
@A	 # 	�� # ��%'
)	><=(O(=@A«x
zDf<s�=
��&�
(+*_	]\ B 
¨@A(��
*_<=@A*_@ c # �
<=	 B 
&%�Df(=@Ae Df*�
)<=	�%z¥aDf<=*��
	_@`%ÓDf(+*�Df@A(h%�@�<=(O(=@A«x
zDf<��=
E% # $&�)@ + �zDf*_@`�
( # Df	 c �
@`%¦@Ae # ��%�%_@A? B 
8�
Df*_*�
)@A(h��	�
-D&«x
&���=
&%MeK$)*_¤h�7�=
&%�� B D
%�%_@`g|<h
&%zÉ © 
 # 	_@A(h�)@ # 
�
&%_*z¥|Df<��&�
<=	�%Ø�=
��&
}�=�7�)<=eK
)(+*��=
}*_¤h­&%'
�¥
�=$&� B @A(h$¦%�
 B �
(§�=
)<�Ã¬� B D
%'%�
&%���@`%_*_@A(h�)*�
&%3�=
 # 	��
? B ­)eK
&%�� B �~Df(=@Ae Df*_@`�
( ��� <=(h
¦�zDfeK$)	'D-
)* B �~Df(=@Ae Df*_@`�
(
��� <=(°¤+<=e Df(h�����=
t�=
Î%_Ô|(|*_¤h­&%�
�É © 
&%E�=
)<�Ã # 	��
? B $)e Df*_@`g+<h
&%¬D #=# Df	�
)e§eK
)(+*¨��@`%�*_@A(h�)*�
&%�*_	��
<=«x
)(+*
@`�)@o�=
&%}	�$&%��
(¢Df(h�&
&%��hDf(h% B 
&%}
ÁÃ�@ACx
)(h�&
&% # ��%�%_@A? B 
&%�g+<¢Df(|*�Df<�(=@A«x
zDf<Z�=
E�&�
(+*_	]\ B 
�É�/}<�*_	'D&«x
)	�%��=

B ��$)*_<h�=
��=
-�&
)*_*�
�*�
&��¤=(=@`g|<h
E���~Df(=@Ae Df*_@`�
(�%�
 # ��%'
 B 
 # 	��
? B ­)eK
��=
-%��
(R@A(+*�$)C�	'Df*_@`�
(s�hDf(h%¦�=
&%>Df	 �
��¤=@A*�
&�)*_<=	�
&% # B <h%Ø�&�
e # B 
ÁÃ=
&%z¥=D&Ô+Df(|*¦*_	'Df@A*>Df<�Ã eK�|�=­ B 
&%��&�
e # �
	_*�
)eK
)(+*'Df<�ÃO�
<Z���=
&% # 	��
? B ­)eK
&%
D #=# B @`�zDf*_@ cd% # 	�$&�)@`%XÉ © 
)*_*�
;@A(+*�$)C�	'Df*_@`�
( # ��%�
 B 
&% # 	��
? B ­)eK
&%"�=
;�&�
e # $)*_@A*_@`�
(��f�&�|� # $)	'Df*_@`�
(K�=
M�&
)*_*�

D #=# 	��7��¤h
-D&«x
&���=
&%ØD #=# 	��7��¤h
&% # B <h%�� B D
%�%_@`g|<h
&%zÉx/�@A(h%_@ B D��=
)<�Ã7@`­)eK
��&�
(+*_	_@A?=<=*_@`�
(O�=
��&
)*_*�
}*_¤h­&%'

	�$&%_@`�=
-�hDf(h% B ��
ÁÃ # B �
@A*'Df*_@`�
(�
)* B D�«�D B @`�hDf*_@`�
(��=
�(h�
*_	�
-*�
&��¤=(=@`g|<h
����~Df(=@Ae Df*_@`�
(O	�$Ácd$)	�
)(h�&$&
-«|@`%�@`�
(
�hDf(h% B 
R�zD
��	�
O�=
 B D£�)@A(h$)e Df*��
C�	'D # ¤=@`
�«|@A	_*_<h
 BAB 
 �
< B D£%_@Ae¨< B Df*_@`�
(:�=
 B D # 
)	��&
 # *_@`�
( «|@`%�<h
 BAB 

# �
<=	Ø<=( ¤|<=e Df(h�����=
��=
-%_Ô7(+*_¤h­&%�
�¥=�&
&%}�=
)<�Ãt*_¤h$)e Df*_@`g|<h
&%}$)*'Df(+*}Df?��
	��=$&
&%>%�
 B �
( <=(h
ED #=# 	��7��¤h

�&�
e§e�<=(h
�É



5 
 � 9 �;� 7 	!D�F[��� 7:9 � A 9 A����V���



rtm ¯ w�µ
�"w�µ ¸ µºn��`³=wxu ¸ µ�µhwZl�m ¯ w�v+j �Øu�wxj�m ¯ q 5�J

� �����	��

��� �

� ��� '� �� '  "# ��� � ' � "#  ' � ��� ' ,*)!� � '*) ��� $

����� � � ��� 
"
8
 ��
;� 
@("
 �	� 
�� ����� ��� 
"
 
���
;��
@("
 � (��! (2� ��������
���
	�.�#"
 8� (>= �@����
;� 
���� �

1�
 # 	��7�&
&%�%_<h%-�=
Î�)	�$zDf*_@`�
(�
&%_*-<=( # 	��7�&
&%�%_<h%-�&�
e # B 
ÁÃ�
�¥�@ B eK
)*�
)( �_
)<Z�=
Î(h�
e¨?=	�
)<�Ã # 	_@A(��
�)@ # 
&%}�&�
(h%��)@`
)(|*�%�
)*�@A(h�&�
(h%��)@`
)(+*�%XÉa1oD �&�
(h�&
 # *_@`�
(°��� <=(�eK�
(h�=
¬%_Ô|(|*_¤h$)*_@`g+<h
¨� # ­)	�
 �K��@ À�$)	�
)(+*�%
(=@A«x
zDf<�Ã°�=
 B ��
&% # 	_@A* 	��
( # 
)<=*���@`%_*_@A(=C�<h
)	�<=(h
 # ¤¢D
%�
Î�=
§�&�
(h�&
 # *_<¢D B @`%'Df*_@`�
(�¥�<=(h
 # ¤¢D
%�
§���~Df?h%_�
*_	'D
�)*_@`�
(s
)*}<=(h
 # ¤¢D
%�
E�=
�	�$zD B @`%ÓDf*_@`�
(�É¢1oD # ¤¢D
%�
E�=
E�&�
(h�&
 # *_<¢D B @`%'Df*_@`�
(°Df?��
<=*_@A*6� B D§�=$ + (=@A*_@`�
(
�=
��&
tg|<h
 B ���
(¹��¤h
)	��'¤h
Z�O	�
 # 	�$&%'
)(+*�
)	z¥ B D # ¤¢D
%�
t���~Df?h%�*_	'D
�)*_@`�
(¹�=$)*�
)	_e§@A(h
 B 
&%¨eK�7�hD B @A*�$&%Î(h$Á�
�&
&%�%'Df@A	�
&%(���&
)*_*�
Î	�
 # 	�$&%�
)(|*'Df*_@`�
(²� �=$ + (=@A*_@`�
(��=
&%-eK$&�zDf(=@`%�eK
&%z¥��=
&%-eK�7�=
&%��=
Î	�
 # 	�$&%�
)(+*'Df*_@`�
(�¥
�)	_@A*�­)	�
&%�
&%_*_¤h$)*_@`g|<h
&%z¥ # $&�hDfCx�
C�@`g|<h
&%z¥�
)	_Cx�
(h�
e§@`g+<h
&%X¥ B <h��@`g+<h
&%z¥�
)*���É ��
)*�
)( + ( B D # ¤¢D
%�
¬�=
�	�$zD��
B @`%'Df*_@`�
(s	�
 # 	�$&%�
)(+*�
 B D # ¤¢D
%'
��)	_<h�)@�D B 
¬��< # D
%�%'DfCx
¨�=
��&
&%��&�
(h�&
 # *�%-
)*��=
��&
&%}eK�|�hD B @A*�$&% �K<=(h

	�$zD B @A*�$§@A(�cd�
	_e Df*_@`g+<h
§�&�
(h�)	�­)*�
�É\1oD�	�
&��¤h
)	��'¤h
 
)(H%_Ô7(+*_¤h­&%'
§��� @Ae DfCx
&%�%z� @A(|*�$)	�
&%�%�
7� B Dtcd�
@`%(� B D
# ¤¢D
%�
>���~Df?h%�*_	'D
�)*_@`�
(�
)*�� B D # ¤¢D
%�
>�=
¦	�$zD B @`%ÓDf*_@`�
(�É+4 B 
ÁÃ7@`%�*�
¦�=
¦(h�
e�?=	�
)<�Ã # �
(+*�%;
)(+*_	�
��&
&%M�=
)<�Ã
# ¤¢D
%�
&%z¥ B 
&%���@%$ �)< B *�$&%ÎD
%�%��7�)@`$&
&%I� B DR	�$zD B @`%'Df*_@`�
(k�&�
(h��@A*_@`�
(=(¢Df(+*§%��
<=«x
)(|* B 
&%�eK�7�hD B @A*�$&%¨�=
 B D
	�
 # 	�$&%�
)(|*'Df*_@`�
(�É���­&% B �
	�%z¥ B 
Ø�&�
(h�&
 # *�
)<=	3�=
MeK�
(h�=
;«|@A	_*_<h
 B ¥ # Df	�@A(+«x
)	�%_@`�
(K��< # 	��7�&
&%�%_<h%z¥�%�
M?¢D
%'

%_<=	 B 
&%��
<=*_@ B %-�=�
(+*-@ B ��@`% # ��%'
 # �
<=	�$)*'Df? B @A	-�&
¨g|<�� @ B # 
)<=*�	�$zD B @`%�
)	zÉ © 
)*_*�
¨@A(=Cx$)	�
)(h�&
Î�=
 B ���
<=*_@ B ¥
e7-)eK
¬%_@�
 BAB 
¬
ÁÃ�@`%_*�
��hDf(h% B D # B < # Df	_*-�=
&%�Df	_*�%��
<Z�=
&%-�=�
e Df@A(h
&%��=
 B � @A(=Cx$)(=@`
)	_@`
�¥��&�
(h%_*_@A*_<h
¬<=(
�
?h%_*'D
� B 
KDf< # 	��7�&
&%�%_<h%��=
§�)	�$zDf*_@`�
(�
)*�%��
(�Df*_*�$)(|<¢Df*_@`�
(�	�
 # 	�$&%�
)(|*�
 B � <=(H�=
&%-?=<=*�%�D
�)*_<h
 B %E�=
&%
	�
&��¤h
)	��'¤h
&%}eK
)(h$&
&%XÉ

1�
£�zD
��	�
£�=
Z�&
)*_*�
s*_¤h­&%'
Z%X� @A(h%��)	_@A*��hDf(h%R�&
)*_*�
£�=$)e Df	���¤h
°
)*z¥ # B <h% # 	�$&�)@`%�$)eK
)(|*z¥¦�hDf(h% B 

�=�
e Df@A(h
��=
 B �~Df(=@Ae Df*_@`�
(Z
)*��=
 B D§%_@Ae¨< B Df*_@`�
(�¥a
)( # 	�� # ��%'Df(|*��=
&%��
<=*_@ B % # 
)	_eK
)*_*'Df(+*-�=
EeK�7�=$Á�
B @`%�
)	>�=
&%¦$ B $)eK
)(|*�%}�=
-?¢D
%�
-<=*_@ B @`%'Df? B 
&% # Df	>�=
&%}D #=# B @`�zDf*_@`�
(h%>@A(|*�$)C�	'Df(+*��=
&%>eK�
(h�=
&%¦«|@A	_*_<h
 B %}
)*
%_Ô7(+*_¤h$)*_@`g|<h
&%zÉ�4 B 
&%�*-
&%'%�
)(+*_@`
 B �=
 # 
)	��&
)«x�
@A	 B 
&%-?�
&%'�
@A(h%ED
%�%��7�)@`$&%(�t�&
&%��
<=*_@ B %XÉ��¬� <=(h
Îe Df(=@`­)	�

Cx$)(h$)	'D B 
�¥��&
&%}�
<=*_@ B % # 
)	_eK
)*_*�
)(|*-�=
�eK�|�=$ B @`%'
)	��=
&%¦cd�
(h�)*_@`�
(=(¢D B @A*�$&% # 	�$&�)@`%�
&%z¥a
)*����~Df<=*��
e Df*_@`%�
)	
�&
)	_*'Df@A(h% # 	��|�&
&%'%_<h%-�=
¨�&�
(h�&
 # *_@`�
(�¥ # �
<=	�	�
)(h��	�
Î�&
¨*_	'D&«�Df@ B # B <h%�	'D # @`�=
Î
)* # B <h%-%_@Ae # B 
�É © 
)*_*�

Df<=*��
e Df*_@`%'Df*_@`�
( # ��%�
 B 
 # 	��
? B ­)eK
���< F 7 9 �;� R � � ¥�����
&%_* ����@A	�
>�=
&% # Df	'DfeK­)*_	�
&% # 
)	_eK
)*_*'Df(+*;��� @A(��
*�
)	'DfC�@A	�D&«x
&� B 
 # 	��7�&
&%�%_<h%�Df<=*��
e Df*_@`%�$�É�Å�	�
)(h�
(h%�<=(s
ÁÃ=
)e # B 
��¢@ B 
&%_* # ��%�%_@A? B 
¨�=
EeK�7�=$ B @`%�
)	-
)(
Df(=@Ae Df*_@`�
( B 
�eK�
<=«x
)eK
)(+*}�=
�e Df	��'¤h
E��� <=(R¤+<=e Df(h�����=
�Éh�Î� <=(h
-e Df(=@`­)	�
�$ B $)eK
)(+*'Df@A	�
�¥¢�&
�eK�
<��
«x
)eK
)(+* # 
)<=*�-)*_	�
�«7< # Df	 B D�eK�7��@ + �zDf*_@`�
( �&�
¤h$)	�
)(+*�
��=
&%"«
Df	_@�Df? B 
&%M����$)*'Df*MDf	_*_@`�)< B Df@A	�
&%M�=
&%��=
)<�Ã
��Dfe�?�
&%��=
 B � ¤|<=e Df(h�����=
�É�ª}(°Df(=@Ae Df*�
)<=	z¥�*_	'D&«�Df@ BAB Df(+*E%�<=	 B 
&% # 	_@A(h�)@ # Df<�Ã B �
C�@`�)@`
 B %��=
¬�)	�$zDf*_@`�
(
(+<=eK$)	_@`g|<h
E�&�
e§eK
8M
�E6|*_<h��@`�K^£D�Ã��
<O^£D&Ô+D�¥ # 
)<=*¦	�
&�=$ + (=@A	>*��
<=*�
&%>�&
&%�«�D B 
)<=	�%}Df	_*_@`�)< B Df@A	�
&%6�



5 � 5�� Q 	 9 �Y������� 7:9 ��A�� A
� � 9 F�A��UWI����� 7 9

�'¤¢D
g+<h
 # D
%>�=
-*�
)e # %>�=
�%��
(ODf(=@Ae Df*_@`�
(�É © 
)*_*�
��=$)e Df	��'¤h
�¥ B �
(=C�<h
E
)*�c�D
%_*_@`��@`
)<h%�
�¥�(h
-C+Df	'Df(|*_@A*
# D
%t�=
O%_<=	��)	���&`* B 
 	�$zD B @`%_eK
���<:eK�
<=«x
)eK
)(+*zÉØ4 B c�Df<=*tD B �
	�%t�&�
(h%_@`�=$)	�
)	 <=(:�
<=*_@ B # 
)	_eK
)*_*'Df(|*
�=
 Cx$)(h$)	�
)	¬Df<=*��
e Df*_@`g|<h
)eK
)(+*§�&
§eK�
<=«x
)eK
)(|*zÉ © 
)*¨�
<=*_@ B ¥�?¢D
%�$K%�<=	E<=(HeK�7�=­ B 
K*_¤h$&�
	_@`g|<h
 �
<

)e # @A	_@`g|<h
��=
Ee Df	���¤h
�¥ # 
)<=*>�fÀ�	_@A	 # B <h%_@`
)<=	�%�eK�|�=
&%}�=
E�&�
(+*_	]\ B 
�¥�
)(��&�
(h%_@`�=$)	'Df(|* # Df	�
ÁÃ=
)e # B 

B DZ«7@A*�
&%�%�
 
)* B ���
	_@`
)(|*'Df*_@`�
(�¥ B 
&%K
)e # 	�
)@A(|*�
&% �=
&% # D
%X¥ B 
 %_*bÔ B 
�¥�
)*���É�1oD£�&�
(+*_	�
 # Df	_*_@`
Z�=
 �&
)*_*�

Df<=*��
e Df*_@`%ÓDf*_@`�
( 
&%�*tg|<h
 B ���
<=*_@ B �=�
@A* # �
<=«x�
@A	R%z�~D
�hD # *�
)	 �°��@ À�$)	�
)(+*�%�eK�|�=­ B 
&%tCx$&�
eK$)*_	_@`g|<h
&%
��� ¤|<=e Df(h�����=
�¥"
)* # 	�� # ��%'
)	¨%_< $ %'Dfe§eK
)(|*¨�=
 eK�|�hD B @A*�$&%¨�=
 �&�
(+*_	]\ B 
 # �
<=	 # �
<=«x�
@A	¨%z�~D
�hD # *�
)	
� B DÎ*��
*'D B @A*�$¬�=
&%}�zD
%zÉa��@`% # ��%�
)	���� <=(�*�
 B �
<=*_@ B # 
)	_eK
)*��=
��&�
(+*_	]\ B 
)	 B � ¤+<=e Df(h�����=
:�K<=(O(=@A«x
zDf<����F � � ¥�����
&%_*:����@A	�
RD&«x
&��<=(h
 Df?h%_*_	'D
�)*_@`�
(º��<º�&�
(+*_	]\ B 
R%_< $ %'Dfe§eK
)(|*§@Ae # �
	_*'Df(|*�
 # �
<=	!-)*_	�

�&�
(h%�@`�=$)	�$&
§�&�
e§eK
 # 	��|�'¤h
¬��< B Df(=C+DfCx
Î(¢Df*_<=	�
 B É�ª�(h
§Df?h%_*_	'D
�)*_@`�
( ]������
	���	�
§%_< # $)	_@`
)<=	W^¨�=$ + (=@A*
<=( F 7 ��
 7 � �;�
� � 9 � ¥�����
&%_*��>��@A	�
 B D¦	�$zD B @`%'Df*_@`�
(§D&«x
&�;<=(h
M�&�
¤h$)	�
)(h�&
;@A(+*_	_@A(h%'­&g+<h
Ø��� <=(¨
)(h%�
)e¨? B 

�=
¬*�,
�'¤h
&%�Df<°%�
)(h%-�=$ + (=@ # 	�$&�&$&�=
)e§eK
)(|*zÉo/ �'¤¢D
g+<h
Î(=@A«x
zDf<°���~Df?h%_*_	'D
�)*_@`�
( # 
)<=*��=�
(h�Î�&�
	_	�
&% �
# �
(h��	�
¨<=(Z
)(h%�
)e¨? B 
¨�=
 # Df	'DfeK­)*_	�
&%��=
��&�
(|*_	]\ B 
 # B <h%��
<seK�
@A(h%�@A(+*_<=@A*_@ cd%zÉa,3(s	�­)C B 
¨Cx$)(h$)	'D B 
�¥
�&
)*_*�
ÎDf?h%_*_	'D
�)*_@`�
(s@Ae # B @`g+<h
¨<=(h
���@Ae§@A(|<=*_@`�
(£��<s(h�
e�?=	�
¬�=
 # Df	'DfeK­)*_	�
&%��=
��&�
(|*_	]\ B 
�¥a	�
)(h�hDf(|*
�=�
(h� B ���
<=*_@ B # B <h%�cdD
�)@ B 
(�¨e Df(=@ # < B 
)	zÉa1�
&%>D&«�Df(+*'DfCx
&%���@A	�
&�)*�%>�=
��&
)*_*�
EDf?h%_*_	'D
�)*_@`�
(���<O�&�
(|*_	]\ B 

�&�
(h%�*_@A*_<h
)(+* # Df	'D
�=�zÃ=D B 
)eK
)(|*K<=( # �
@A(|*§(h$)C+Df*_@ c���<=(h
 # 
)	_*�
R�=
�e D'&`*_	_@`%�
R%_<=	 B 
&%¬	�$&%_< B *'Df*�%§�=

B ���
<=*_@ B g+<=@ # 
)<=«x
)(+*}(h
 # D
%>�&�
	_	�
&% # �
(h��	�
I�§�&
�g|<h
 B ���
(O	�
&��¤h
)	��'¤h
�@`�=$zD B 
)eK
)(|*zÉ

1�
}*_	'Dz«
Df@ B 	�$zD B @`%�$��hDf(h%Ø�&
)*_*�
}*_¤h­&%�
��&�
	_	�
&% # �
(h�5� B ��$)*_<h�=
��=
��&
)*_*�
-Df?h%_*_	'D
�)*_@`�
( ��<��&�
(|*_	]\ B 

Df<�*_	'D&«x
)	�%}�=
 B � <=*_@ B @`%'Df*_@`�
(���� <=(h
�(h�
<=«x
 BAB 
�*�
&��¤=(=@`g|<h
����~Df(=@Ae Df*_@`�
(s��@A*�
J]b	�$Ác $)	�
)(h�&$&
�«7@`%_@`�
(�^'É

� ��� � 
 
���
;� 
�("
 � �
	 ������
 � ����� 
.� 
@("

13�~Df(=@Ae Df*_@`�
( ]b	�$Ácd$)	�
)(h�&$&
Î«|@`%_@`�
(�^¬%�
�?¢D
%'
¬%�<=	�<=(°
)(h%�
)e¨? B 
§�=
¨*�
&�'¤=(=@`g+<h
&% B Df	_Cx
)eK
)(|*�$)*_<��

��@`$&
&% 
)(º	��
?��
*_@`g|<h
�� B �~D
%�%�
)	_«7@`%�%�
)eK
)(|*K«7@`%_<h
 B É"/}<º*_	'Dz«x
)	�% �=
&%§@A(�cd�
	_e Df*_@`�
(h% # 
)	 c <h
&% # Df	§<=(
�zD # *�
)<=	¬� Cx$)(h$)	'D B 
)eK
)(+*�<=(h
��zDfeK$)	'D§
)e�?¢Df	�g|<h$&
�%_<=	¦<=( 	��
?��
*Ó�Á¥=�=
&%¦eK�
<=«x
)eK
)(|*�% M
�Æ��<O�zD # �
*�
)<=	Ø%��
(+*ØCx$)(h$)	�$&%Ø�hDf(h% B 
¦?=<=*��=
¦	�$zD B @`%�
)	Ø<=(h
}�&�
(h%�@AC�(h
}
ÁÃ # 	_@AeK$&
��hDf(h%M<=(t
&% # D
�&
��
�¬¥ B � @Ae DfCx

# 
)	 c <h
 # Df	 B 
}�zD # *�
)<=	zÉ © 
&%Ø�&�
(h%_@AC�(h
&% ]b«|@`%_<h
 BAB 
&%O^¦�=$ + (=@`%'%�
)(+*Ø<=(h
 ����� �;����F[��� 7:9 	!D F 7 9 �;� R ��� É
6|@ B � <=*_@ B @`%'Df*_@`�
(°��� <=(h
¨*�
 BAB 
¨�&�
e§e Df(h�=
Î	�$Ácd$)	�
)(h�&$&
¨�zD # *�
)<=	�%-
&%_*-g|<¢D
%_@o@A(h��@`% # 
)(h%'Df? B 
¬
)(s	��
?��f�
*_@`g|<h
 # �
<=	§�=$ + (=@A	 B 
�eK�
<=«x
)eK
)(+* ��<¹	��
?��
*z¥"�
( # 
)<=*§��@A	�
&�)*�
)eK
)(+* %'
 # ��%�
)	 B Dsg|<h
&%_*_@`�
(º�=

B � @A(|*�$)	.-)*��=
E�&
)*_*�
E*�
&��¤=(=@`g|<h
E
)(�%_Ô7(+*_¤h­&%�
���� @Ae DfCx
&%z¥h�zDf	 B D # B < # Df	_*}�=
&%>@A(�c �
	_e Df*_@`�
(h%�%_<=	 B ��
)(��
«7@A	��
(=(h
)eK
)(+*�%��
(|*M��@`% # �
(=@A? B 
&%zÉx13� @A(|*�$)	.-)*Ø%�
¦%�@A*_<h
>��<§c�Df@A*3�=
&%�c�D
�)@ B @A*�$&%M�=
>% # $&�)@ + �zDf*_@`�
( �fÀ�
)	_*�
&%
# Df	�<=(h
¨*�
 BAB 
�*�
&�'¤=(=@`g+<h
�¥�
)*��=�
(h�¬��<Z(=@A«x
zDf<£�=
 B �~Df?h%_*_	'D
�)*_@`�
(°��<£�&�
(+*_	]\ B 
Î�fÀ�
)	_*�
�É © 
�(=@A«x
zDf<
�=
��&�
(|*_	]\ B 
�
&%_*�<=(O�&�
(|*_	]\ B 
¨Df<R(=@A«x
zDf<O*�,
��¤h
�¥¢
)* # B <h% # 	�$&�)@`%�$)eK
)(+*��=
&% ����F � ����WI� � DI� �����
� É=1oD
+ C�<=	�
b@�É`@ 
&%_*�<=(k
ÁÃ�
)e # B 
t��� <=(h
§*�,
��¤h
t«7@`%_<h
 BAB 
�É�1oDO*�,
��¤h
 
&%�*�% # $&�)@ + $&
 Df@A(h%_@x�	] �_
§«x
)<�Ã°«x�
@A	
B 
t*'Df? B 
zDf<¹�=
 ^Z�
(h
)*¬�&
)(|*_	�$��hDf(h% B � @Ae DfCx
R^'É"��Df(h%¨�&
t�zD
%z¥\%'
)< B 
&% B 
&% # ��%�@A*_@`�
(h%¨�hDf(h% B � @Ae DfCx

�=
&%¬g|<¢Df*_	�
t�&�
@A(h%Î��<�*'Df? B 
zDf<¹%��
(|*¬% # $&�)@ + $&
&%zÉ�Å�Df	¬	'D #=# �
	_*!�O<=(h
t% # $&�)@ + �zDf*_@`�
(¹� B D
%�%_@`g|<h
 �=

B D # ��%_@A*_@`�
(°
)*��=
 B ���
	_@`
)(+*'Df*_@`�
(H�hDf(h% B ��
&% # D
�&
�
��Z¥ B DKcdD
�)@ B @A*�$Î�=
¬% # $&�)@ + �zDf*_@`�
(£�=
 B D *�,
��¤h
§
&%_*
D
�&�)	_<h
�É
© 
)*_*�
¨�zDf*�$)Cx�
	_@`
Î�=
��&�
(|*_	]\ B 
Î%z�~D
�hD # *�
�*��
<=* # Df	_*_@`�)< B @`­)	�
)eK
)(+*�?=@`
)( �K�=
)<�ÃZ� B D
%�%�
&%}�=
 # 	��f�

? B ­)eK
&%o� B 
��&�
(|*_	]\ B 
���� <=(h
��zDfeK$)	'DÎ
)( 
)(+«7@A	��
(=(h
)eK
)(+*}«7@A	_*_<h
 B 
)* B D�Cx
&%�*_@`�
(O�=
 B D¬�)@A(h$)e Df*_@`g|<h

�=
 B � ¤|<=e Df(h�����=
�D
%�%'�|�)@`$&
2� B D # 
)	��&
 # *_@`�
(§«7@`%_<h
 BAB 
�¥ B D�(h�
*_@`�
( �=
Ø*�,
��¤h
>«|@`%_<h
 BAB 
 # 	�
)(¢Df(|*3<=(K%�
)(h%
$)«7@`�=
)(+*¬�hDf(h%��&
&%¨�=
)<�Ã°�zD
��	�
&%XÉ���Df(h%��&
K�=�7�)<=eK
)(+*z¥\(h�
<h%�$)*_<h��@`�
(h%¨�&�
e§eK
)(+*¬@ B 
&%_* # ��%�%_@A? B 

�=
 # @ B �
*�
)	¬�&
&%E�=
)<�Ã�
)(|*_@A*�$&%¬Df<�*_	'D&«x
)	�%¬�=
K�&�
(+*_	'Df@A(|*�
&%¨«7@`%_<h
 BAB 
&%z¥o
)*¨�&�
e§eK
)(+* B 
Îcd�
	_e D B @`%_eK

g|<h
 (h�
<h% Dz«x�
(h% 	�
)*�
)(|<:(h�
<h% # 
)	_eK
)* �=
 # 	�
)(h��	�
s
)( �&�
e # *�
��=
&%K�&�
(|*_	'Df@A(+*�
&%�@A(=¤h$)	�
)(+*�
&% �



rtm ¯ w�µ
�"w�µ ¸ µºn��`³=wxu ¸ µ�µhwZl�m ¯ w�v+j �Øu�wxj�m ¯ q 5 �

D ?
������� @�É`@ �����	��

����� Y � P��4LRQ �
��� U�� ������������� [ � M ��� PFN�� ��� N � Y �"! [$# � P�L � # P M&%JYXN #%U �&' ��
 N \ ���(� M*)+� � ,- N/.0%VPFNAP � # � P � N � - �1.2%CPFNAP�34# N �

B �~Df(=@Ae Df*_@`�
(s�=
��&
&%�
)(+*_@A*�$&%zÉ

���15 � 
8
���
2� 
@("
 �*� � 
�� ���@
;��
@("
 � (��! (2� � ������
���
	�.���
�-$ + (=@A	E<=(°eK�7�=
K�=
§�&�
(+*_	]\ B 
 # Df	��=
&%�*�,
�'¤h
&%E«7@`%_<h
 BAB 
&%E%_@AC�(=@ + 
Î<=(h
 # 	_@`%'
§�=
K�&�
(+*_	]\ B 
�Df<

(=@A«x
zDf<��=
K�&
 g+<=@3
&%_* # 
)	 c <�É�1o
K��¤h�
@ ÃH�=
K�&
&%�*�,
��¤h
&%��&�
(h%�*_@A*_<h
K<=( # 	��
? B ­)eK
5� # Df	_*�
)(+*_@`­)	�
�¥
	�
 B Df*_@ c}Df<�Ã°(h�
*_@`�
(���� �VD0� 7 9I7 � ��� 
)*���� � 9 �;������F[��� WI� �;A Éo13�~Df<=*��
(h�
e§@`
���� <=(h
 
)(|*_@A*�$ %�
Î*_	'D
��<=@A*
# Df	 B �~Df<=*��
e Df*_@`%'Df*_@`�
(H�=
¬*��
<h% B 
&% # 	��|�&
&%�%�<h% B <=@ # 
)	_eK
)*_*'Df(+*E����$)«x� B <h
)	E�=
¨e Df(=@`­)	�
§�&�
¤h$)	�
)(+*�


)*E	�$zD B @`%_*�
t�hDf(h%E<=(�eK�
(h�=
K«7@A	_*_<h
 B Éo13� @A(|*�
)	'D
�)*_@A«|@A*�$R�=$&%_@AC�(h
 B 
&%��zD # D
�)@A*�$&%¬��� <=(�<=*_@ B @`%'Df*�
)<=	!�
@A(+*�
)	'DfC�@A	 D&«x
&� B 
&% $ B $)eK
)(+*�%���< eK�
(h�=
�«|@A	_*_<h
 B É�6|@ B 
O��¤h�
@ Ã �=
 B D°*�,
��¤h
O«7@`%_<h
 BAB 
O%'
RcdDf@A*t�=

e Df(=@`­)	�
�Df<=*��
e Df*_@`g|<h
�¥=<=(h
�cd�
	_eK
����~Df<=*��
(h�
e§@`
�D #=# Df	'D'&`*zÉh1�
&%¦eK�7�=­ B 
&% # 
)	_eK
)*_*'Df(+*}�&
&%¦�'¤h�
@ Ã
%��
(|*�D #=# 
 B $&%}eK�|�=­ B 
&%��&�
e # �
	_*�
)eK
)(+*'Df<�Ã�¥ B 
E�&�
(|*_	]\ B 
¨%'
E%_@A*_<¢Df(+*-D B �
	�%��Î<=(�(=@A«x
zDf< # B <h%�Df?h%_�
*_	'Df@A*zÉ�1oD + C�<=	�
5@�É~�§eK�
(|*_	�
 B 
 # ��%�@A*_@`�
(=(h
)eK
)(+*��=
EC�	'Df(h�=
&%-� B D
%�%�
&%����~D #=# B @`�zDf*_@`�
(£«|@`% � ����«7@`%��=

�&
&%��=
)<�Ã¬�&�
(h�&
 # *�%XÉ�1oD��)	�$zDf*_@`�
(K�=
¦�&�
(+*�
)(+<Z� + B eK%��=
Ø%�Ô|(|*_¤h­&%�
¦
)*�
ÁÀ�
)*�%"% # $&�)@�Df<�Ãh�o(h
�(h$&�&
&%�%�@A*�

Cx$)(h$)	'D B 
)eK
)(+*¦(=@�Df<=*��
(h�
e§@`
�¥�(=@¢@A(|*�
)	'D
�)*_@A«|@A*�$EDz«x
&� B 
&%Ø$ B $)eK
)(|*�%¦�)	�$&$&%zÉ7�-Df(h%Ø�&
��=�
e Df@A(h
�¥|*��
<=*

&%_*3C�<=@`�=$�
)*;��@A	�
&�)*�
)eK
)(|*¦�=$)*�
)	_e§@A(h$ # Df	 B 
&%M«x� B �
(|*�$&%Ø�=
 B � <=*_@ B @`%'Df*�
)<=	zÉ��¬� <=(h
}e Df(=@`­)	�
��&�
e # B ­Á�
*�
)eK
)(+*¨� #=# ��%�$&
�¥ B D�(h�
*_@`�
(��=
 + �)*_@`�
(H@A(+*�
)	'D
�)*_@A«x
 eK
)*�
)(H�7
)<=«|	�
§�=
&% ��FC�;�
D�� �>�VD0� 7 9I7 �����
�zD # Df? B 
&%���� @A(+*�
)	'DfC�@A	}Dz«x
&���=
&%Ø<=*_@ B @`%'Df*�
)<=	�%X¥|�&
��zD
��	�
�(h$&�&
&%�%_@A*'Df(+*¦�=�
(h� B 
}e D�Ã�@Ae�<=eT���~Df<=*��
(h�f�
e§@`
K
)*¬�=
 # ��%'%_@A?=@ B @A*�$&%���� @A(|*�
)	'D
�)*_@`�
(�É�1o
&%2�_
)<�ÃZ«7@`�=$&�=¥ B D �)	�$zDf*_@`�
(k���~D
%�%_@`%_*'Df(|*�% # 
)	�%��
(=(¢D B @`%�$&%

)* B 
¨�=�
e Df@A(h
Î�=
&%-%_@Ae�< B Df*�
)<=	�%�%'�
(+*-�=
&%��zD
��	�
&%�D #=# B @`�zDf*_@ cd%-@A(+*�
)	_eK$&��@�Df@A	�
&%z¥�g|<=@o(h
Î��@`% # ��%�
)(|*
� B � ¤h
)<=	�
§D
�)*_<h
 BAB 
¬g+<h
¨�=
¨�zD # D
�)@A*�$&% B @Ae§@A*�$&
&%-
)(Z*�
)	_eK
¨���~Df<=*��
(h�
e§@`
Î
)*���� @A(|*�
)	'D
�)*_@A«|@A*�$�É�4 B 
&%�*
@A(+*�$)	�
&%'%'Df(+* �=
s(h�
*�
)	Rg|<h
 B D # B < # Df	_* �=
&%t$)«x� B <=*_@`�
(h% �hDf(h%R�&
Z�=�
e Df@A(h
Z*�
)(+*�
)(+* ���~D
�&�)	���&`*_	�

B 
)<=	�% # �
*�
)(+*_@`
 B %�
)(O*�
)	_eK
E��� @A(|*�
)	'D
�)*_@A«|@A*�$¬
)*}���~Df<=*��
(h�
e§@`
�É¢1\D # 	��|��<h�)*_@`�
(Z�=
E�&�
(+*�
)(|<k� + B eK%Ó�
��¤h
)	��'¤h
§Df<h%�%_@*��Df<=*��
e Df*_@`%�
)	�<=(h
 # Df	_*_@`
¬��< # 	��|�&
&%�%�<h%}�=
¬�)	�$zDf*_@`�
( # Df	 B � <=*_@ B @`%'Df*_@`�
(°����
)(+*_@A*�$&%
Df<=*��
(h�
eK
&%¨� Cx
&%�*_@`�
(��=
-cd�
< B 
 # Df	}
ÁÃ�
)e # B 
X�ÁÉ
����%�*_	'D&«�Df<�Ã �hDf(h% B 
Z�=�
e Df@A(h
H�=
 B �~Df(=@Ae Df*_@`�
( 
)* �=
 B Dk%_@Ae¨< B Df*_@`�
( �&�
e # �
	_*�
)eK
)(+*'D B 
&%

%z� @A(h%��)	_@A«x
)(|*\�hDf(h%\�&
)*_*�
M� # *_@`g|<h
�Éz���
*_	�
;�
?�� 
&�)*_@ ch
&%_*oDf@A(h%�@+�=
3�&�
(h�&
)«x�
@A	"�=
&%o%_Ô�%_*�­)eK
&%oDf<=*��
(h�
eK
&%
g|<=@�(h
 # $)(¢D B @`%�
)(|* # D
% B � @A(+*�
)	'D
�)*_@A«7@A*�$�¥}����
&%_*Z�¹��@A	�
°�=�
<h$&% �=
Zc�D
�)< B *�$°��� ��	���
��;����� 7:9 
)*O�=
��A���F[��� WI� �;A É�1�
&%��=
)<�Ãs�=�
e Df@A(h
&%-g+<h
�(h�
<h%�D&«x�
(h%�Df?��
	��=$&%-%��
(|* B D �)@A(h$)e Df*��
C�	'D # ¤=@`
Î«|@A	_*_<h
 BAB 

� 	�
 B Df*_@A«x
EDf< # 	��
? B ­)eK
��=
��&�
(|*_	]\ B 
���� <=(h
��zDfeK$)	'D¨«|@A	_*_<h
 BAB 
X�Ø
)* B D¨%_@Ae�< B Df*_@`�
(O�=
 B D # 
)	��&
 # *_@`�
(
«7@`%_<h
 BAB 
 ��� <=( ¤+<=e Df(h�����=
Z%_Ô7(+*_¤h$)*_@`g|<h
�¥3�&
&%K�=
)<�Ãº*_¤h$)e Df*_@`g|<h
&% $)*'Df(+* B @`$&
&%K��@A	�
&�)*�
)eK
)(+* Df<�Ã
(h�
*_@`�
(h%��=
>*�,
�'¤h
&%;«7@`%_<h
 BAB 
&%zÉ|���
<h%�D BAB �
(h%Øe Df@A(+*�
)(¢Df(|* # 	�$&%�
)(+*�
)	��&
&%;�=
)<�Ã �=�
e Df@A(h
&%X¥�Df@A(h%�@ag|<h

B 
&% # 
)	�% # 
&�)*_@A«x
&%}D #=# B @`�zDf*_@A«x
&% B @`$&
&%��§��¤¢D
�)<=(�����
)<�Ã�É



5�� 5��TZ 	 9 �Y������� 7:9 �C� � ���XD�������� 7 9 F 7 ��
 7 ���;� ��� 9 �;�V� �
�

Mondes virtuels

Agent conversationnel

Améliorations en cours

films et effets spéciaux

Fiction interactiveSimulation comportementale

Simulateurs avec immersion

Visualisation
scientifique

Autonomie

Interactivité

Jeux vidéos

Production de contenu,

assistant personalisé

��������@�É~� ��� � � %RM � # P$U"L.NXY>M � U"N � ��� � L.NAP � � U � P ��� �TM U"� � UC[ � #%U;M ��� NXP ��� �/
 � # P�� � N # [AP � [ #�Y ' N ��PF[ # [ 
 ���
� P�� � N2# [XP � [ # Y ' � # P � MWNXL P ����� P %

/�� 3	� / r�j ¯ ³¢±²p�w�m 2 vxp�¾;¼;j�µ�¶�jbv�wxu3µ¢n�n�µ
1oDk�)@A(h$)e Df*��
C�	'D # ¤=@`
£«|@A	_*_<h
 BAB 
Z�=$&%_@AC�(h
 B D��zD # D
�)@A*�$ � # �
<=«x�
@A	 ] + B eK
)	W^ B ��
)(+«7@A	��
(=(h
)eK
)(+*

«7@A	_*_<h
 B �=
�e Df(=@`­)	�
ÎDf<=*��
e Df*_@`g|<h
�¥�D&«x
&�Î�&
)	_*'Df@A(h
&%�	�­)C B 
&% # 	_@A«7@ B $)C�@�Df(+*E�=
&%�D
% # 
&�)*�% # Df	_*_@`�)< B @`
)	�%
�
<:	�
 B Df*_@ c % �H�=
&%K�&�
(+*_	'Df@A(|*�
&%t@`%'%_<h
&%K�=
 B D£�)@A(h$)e Df*��
C�	'D # ¤=@`
s	�$&
 BAB 
�� B 
O%�
 # *_@`­)eK
ZDf	_*Ó�ÁÉ�.3�
@`�)@
g|<h
 B g|<h
&%¦<=(h
&%}�=
&%}D #=# B @`�zDf*_@`�
(h% # ��%�%_@A? B 
&%¦��� <=(O*�
 B %�Ô7%_*�­)eK
��
��
�� � �2��� Y�%O[xÉ¢1oD # B < # Df	_*��=
&%��_
)<�Ã�«7@`�=$&� D
�)*_<h
 B %>eK
)*_*�
)(|*�
)(s%��&­)(h
��=
&%>¤h$)	���%�
)*>¤h$)	����d(h
&%$)«x� B <¢Df(+*��hDf(h%Ø�=
&%3<=(=@A«x
)	�% M
�ÎÉx1�
 � �
<h
)<=	Ø�&�
(+*_	]\ B 
��&
&% # 
)	�%��
(=(¢DfCx
&%z¥|
)* B �
	�%�g|<h
 B 
>eK�7�=

�=
�	�
 # 	�$&%�
)(+*'Df*_@`�
( (���
&%_* # D
%Ø<=(h
�«|@`%_@`�
(R%_<=?��_
&�)*_@A«x
�¥7@ B 
&%_*¦D B �
	�%Ø(h$&�&
&%�%'Df@A	�
-�=
��&�
(h%_@`�=$)	�
)	
<=(h
E�zDfeK$)	'D + B e Df(+* B �~D
�)*_@`�
(�É © 
)*_*�
��zDfeK$)	'D �=�
@A*�D B �
	�%}%X�~D
�hD # *�
)	�Df<�Ã eK�|��@ + �zDf*_@`�
(h%��=

B ��
)(+«7@A	��
(=(h
)eK
)(+*-
)( *�
)e # %>	�$&
 B ¥¢
)*}$)«x
)(+*_<h
 BAB 
)eK
)(|*�	�
)(h��	�
�<=(s�&�
(+*�
)(+<£$)eK�
*_@`�
(=(h
 B ¥

� ��� U��%N � � UVNAP � [$# UCL ��� # P � 3
�/� � É=1oD¨«7@`%_<¢D B @`%'Df*_@`�
(O�=
�C�	���%¦
)(h%�
)e¨? B 
&%>�=
-�=�
(=(h$&
&%>Df@A(h%_@�g+<h
-�=
%_@Ae¨< B Df*_@`�
(h%���@A«x
)	�%�
&%-(h$&�&
&%�%_@A*�
¬<=(h
¬Cx
&%_*_@`�
( # Df	 c �
@`%�Df<=*��
e Df*_@`g|<h
§��< # �
@A(|*-�=
¬«7<h
�É�ª}(
%_Ô�%_*�­)eK
¦�=
>�)@A(h$)e Df*��
C�	'D # ¤=@`
�«|@A	_*_<h
 BAB 
�Df<=*��
	_@`%�
}�hDf(h%3�&
}�zD
%M�=
 # �
<=«x�
@A	;��¤h�
@`%�@A	;Df<=*��
e D��
*_@`g|<h
)eK
)(+*��&
&% # �
@A(|*�%��=
�«|<h
�
)(O	�
&% # 
&�)*'Df(+*-�=
&%>	�­)C B 
&%}$)*'Df? B @`
&% # Df	 B 
&%��&�
(h�&
 # *�
)<=	�%zÉ�/
*_@A*_	�
¦����
ÁÃ=
)e # B 
�¥��&�
(h%_@`�=$)	��
(h% B D�%_@Ae¨< B Df*_@`�
( ��� <=(h
�cd�
< B 
Ø�=
�Cx
)(h%XÉ�4 B # 
)<=*�-)*_	�
�@A(+*�$)	�
&%�%'Df(|*
�=
}��@`% # ��%�
)	���� <=(h
��zDfeK$)	'D¨%'
¦cd�|�zD B @`%'Df(|*�Df<=*��
e Df*_@`g|<h
)eK
)(+*>%�<=	 B 
&%Ø$ B $)eK
)(+*�%¦�=
 B D�%�@Ae�<��
B Df*_@`�
( # 
)	_*_@A(h
)(|*�%>�
< # �
	_*�
)<=	�%¦�=
-%�
)(h%X¥ # Df	¦
ÁÃ=
)e # B 
-�=
&% # �
@A(|*�%¦�=
 # D
%'%'DfCx
 # Df	_*_@`�)< B @`
)	�%
�
<O�=
&%>�&�
e # �
	_*�
)eK
)(+*�%-
)	_	'Df*_@`g|<h
&%z¥

� N � � � � L.NAP � [ #%U2L.[ ��� N��.[>MWNXP ��� � U"�
	_@`
)(|*�$&
&%"	�$zD B @A*�$;«7@A	_*_<h
 BAB 
�É © 
M*_	��
@`%�@`­)eK
;*_¤h­)eK
;c�Df@A*o	�$Ácd$)	�
)(h�&
Df<�Ã�D #=# B @`�zDf*_@`�
(h% # Df	_*'DfCx$&
&%�
)(�	�$zD B @A*�$M«7@A	_*_<h
 BAB 
�É���Df(h%\�=
&%\
)(|«|@A	��
(=(h
)eK
)(|*�%��&� BAB Df?��
	'Df*_@ cd%z¥
# B <h%_@`
)<=	�% # 
)	�%'�
(=(h
&%;��@`%_*'Df(|*�
&% # ¤+Ô�%_@`g|<h
)eK
)(+*�*_	'D&«�Df@ BAB 
)(+*¦%_<=	 B 
&%Me7-)eK
&%��
?��_
)*�%M«7@A	_*_<h
 B %zÉ
© 
E�zD
��	�
�D #=# B @`�zDf*_@ cM%'�
< B ­)«x
 B 
 # 	��
? B ­)eK
��=
 B � @Ae DfCx
 # 
)	 c <h
�¥¢Df<�%�
)(h%>
)	_Cx�
(h�
e§@`g|<h
�É�ª}(
%_Ô�%_*�­)eK
�Cx$)	'Df(|* # B <h%�@`
)<=	�%��zDfeK$)	'D
% # 
)<=*�Df@`�=
)	 �K$)*'Df? B @A	�<=(h
��&
)	_*'Df@A(h
Î�&�
¤h$)	�
)(h�&
¨%�<=	��&




rtm ¯ w�µ
�"w�µ ¸ µºn��`³=wxu ¸ µ�µhwZl�m ¯ w�v+j �Øu�wxj�m ¯ q 5��

g|<=@�
&%_*¦eK�
(|*_	�$��hDf(h% B 
&%}��@ À�$)	�
)(|*�%}%_@A*�
&%z¥
� � MW[ Y$��LVP � [ # Y � 3 � 
 U � P�Y ' � �
� P$U<U � %OL � N � � Éxª}(Î%_Ô�%_*�­)eK
Ø�=
Ø�)@A(h$)e Df*��
C�	'D # ¤=@`
>«|@A	_*_<h
 BAB 
 # 
)<=*�)	�$&
)	¬�=
&%¨$)?¢Df<h�'¤h
&%Î�=
 # B Df(h%¨	�
 B Df*_@A«x
)eK
)(+*7�O�=
&%¨%_*��
	_Ô|?��xDf	��=%R� % # $&�)@ + �zDf*_@`�
(h%¬�=
K¤¢Df<=*
(=@A«x
zDf<Z%��
<h%�cd�
	_eK
-@ BAB <h%_*_	�$&
X�Á¥¢�&
&%}$)?¢Df<h��¤h
&%��&�
(h%_*_@A*_<¢Df(+*-D B �
	�%><=(h
�?¢D
%�
��=
-*_	'D&«�Df@ B # �
<=	
B 
&%�Df(=@Ae Df*�
)<=	�%zÉ

/ � 3 � P ! ��¾;nbmojdw�p�wxj�m ¯¹¸ µOn�pZ¾¦µhv+l�µh¾Mw�jbm ¯ ¶3jbq
uMµ¢nbnbµ ¸ ��u ¯ ¼�u;±²p ¯ m�� ¸ µ ¸ µOqXy ¯ wx¼��¢qfµ
© 
��=�
e Df@A(h
��=$&%�@AC�(h
 B D��zD # D
�)@A*�$-�=
 B � ¤|<=e Df(h�����=
(� # �
<=«x�
@A	�D
�&g|<h$)	_@A	Ø�=
 B � @A(�cd�
	_e Df*_@`�
(R%�<=	

%��
(£
)(+«7@A	��
(=(h
)eK
)(+*¬
)(Z<=*_@ B @`%ÓDf(+* B Dt«|@`%�@`�
(�¥�Df@A(h%�@�g|<��)�tCx$)	�
)	 B D �)@A(h$)e Df*_@`g|<h
 D
%�%��7�)@`$&
R� ����
&%_*(�
��@A	�
 B 
&%�eK�
<=«x
)eK
)(+*�%}Cx$)(h$)	�$&% # �
<=	 # 
)	��&
)«x�
@A	Ó�-É�,�( «x�
@`�)@�g|<h
 B g|<h
&%}D #=# B @`�zDf*_@`�
(h% # �
*�
)(+*_@`
 BAB 
&%��
� N � NAPFN>M U M&%ON � � UCP � Ut
)*R�&�
e§e�<=(¢Df<=*�$&% «7@A	_*_<h
 BAB 
&%zÉØ/o«x
&� B 
s�=$)«x
 B � #=# 
)eK
)(+*O��� @A(|*�
)	_(h
)*z¥¦�=
(h�
e¨?=	�
)<h%�
&%��&�
e§e�<=(¢Df<=*�$&%\«|@A	_*_<h
 BAB 
&%\�
(+*o$)eK
)	_Cx$}����LVP ��� ��� [>M � YØ�
<
	 � N ��� �	# # Df	o
ÁÃ=
)e # B 
X�Á¥�
< B 
&%>��@�D B �
C�<h
&%}
)(OeK�7�=
-*�
ÁÃ�*�
E�
(+*}$)*�$-	�
)e # B D
�&$&
&% # Df	}�=
&% # 
)	�%��
(=(¢DfCx
&%>%�Ô|(|*_¤h$)*_@`g+<h
&%
%�Ô|e¨?�� B @`%'Df(|* B 
&%���@ À�$)	�
)(|*�%�@A(+*�
)	 B �7�)<=*�
)<=	�%t�ON � NAPFN>M U_�ÁÉ�13� <=*_@ B @`%ÓDf*_@`�
(��=
¬eK�|�=­ B 
&%8M
� # 
)	 �eK
)*O����$)*'Df? B @A	s�=
&%ReK�|�=
&% ��� @A(|*�
)	'D
�)*_@`�
( # B <h%R	_@`�'¤h
&%z¥¦
)*�D'� �
<=*�
£<=(h
 # 
)	�%��
(=(¢D B @`%'Df*_@`�
(
�=
&% $&�'¤¢Df(=Cx
&%�g|<=@�cdDz«x�
	_@`%�
£<=(h
°�&�
e§e�<=(=@`�zDf*_@`�
( # B <h%R¤+<=e Df@A(h
�É>1oD # B < # Df	_*O�=
&%ODz«
D��
*'Df	�% # 
)<=«x
)(|*�	�
D�_�
<h
)	�<=(h
K%�$)	_@`
§���~Df(=@Ae Df*_@`�
(h% # 	�$Á�b
)(=	�
)C�@`%_*_	�$&
&%z¥o
)* B � <=*_@ B @`%ÓDf*�
)<=	 # 
)	 c �
@A*
B DZ%��&­)(h
���< # �
@A(|*§�=
t«7<h
�%_<=?�� 
&�)*_@ c-�=
t%'�
(ºDz«
Df*'Df	§�
<º��� <=( # �
@A(|*§�=
t«7<h
tC B �
?¢D B É Ä (
%X�~D # 
)	 c �
@A*-*_	�­&%-	'D # @`�=
)eK
)(+*¨g+<h
¬�hDf(h%��&
�Cx
)(=	�
§����
)(|«|@A	��
(=(h
)eK
)(|*�@ B 
&%_*-*_	�­&%-��@%$ �)@ B 
§�=

%ÓD&«x�
@A	�g+<=@�%z�~D
��	�
&%�%�
6��g+<=@�¥|�
<��&�
e§eK
)(|*Ø�zD # *�
)	 B �~Df*_*�
)(+*_@`�
( �=
�g+<h
 B g|<�� <=(�É|4 B 
ÁÃ�@`%_*�
>�=�
(h�
<=(h
�(h$&�&
&%�%�@A*�$��hDf(h% B 
��zD
��	�
��=
-�&
��=�
e Df@A(h
�D #=# B @`�zDf*_@ c��=
�eK�|�=$ B @`%'
)	 B 
&%��&�
e # �
	_*�
)eK
)(+*�%
«7@`%_<h
 B %��=
&%-��@ À�$)	�
)(+*�%�Dz«
Df*'Df	�%zÉ © 
)*_*�
¬@A(�cd�
	_e Df*_@`�
(�D'�_�
<=*�
¬
)(°
ÁÀ�
)*-<=(£%'
)(h%�g+<=@�eK�|��@ + 

(h�
*_	�
��&�
e # 	�$)¤h
)(h%_@`�
(²�=
&%K@A(+*�
)	'D
�)*_@`�
(h%zÉØ�-
 (h�
e�?=	�
)<�Ã *_	'Dz«
Df<�Ã�� E�@A?�
)* ��Â�¥ © D
%�%�
 BAB ����

%'
�cd�7�zD B @`%�
)(+*E%_<=	 B D�eK�7�=$ B @`%'Df*_@`�
(H�=
&%E�&�
e # �
	_*�
)eK
)(+*�%�(h�
(���«x
)	_?¢Df<�Ã°�hDf(h% B 
§�zD
��	�
§�=
&%
�&�
(|«x
)	�%'Df*_@`�
(h%z¥+Df@A(h%�@hg+<h
 B 
)<=	�@Ae # �
	_*'Df(h�&
�«|@`% � ����«7@`%��=
&%���@�D B �
C�<h
&%zÉ © 
 # 
)(h�hDf(+* B D�Cx
&%_*_@`�
(
��<s	�
)C+Df	���%�
 B @Ae§@A*�
�%��
<=«x
)(|*J�Î	�
)C+Df	��=
)	-�
<O(h�
( B � @A(+*�
)	 B �7�)<=*�
)<=	zÉ�^ -)eK
�%�@ B � @Ae # �
	_*'Df(h�&

��<�	�
)C+Df	��O
&%_*¦e DfC�(=@ + $&
�¥ # 
)<O�=
�eK�7�=­ B 
&%¦*_¤h$&�
	_@`g|<h
&%�Df?��
	��=
)(+*��&
 # 	��
? B ­)eK
�¥

��
�� � � ��� Y	%O[�Éx1�
&% # ��%�%_@A?=@ B @A*�$&%M�fÀ�
)	_*�
&% # Df	 B D M
�²�
(+*M$)*�$¦
ÁÃ # B �
@A*�$&
&%3�hDf(h% B D-�&�
(h�&
 # *_@`�
( �=
&%�=
)	_(=@`­)	�
&%�Cx$)(h$)	'Df*_@`�
(h%}�=
��_
)<�Ã «7@`�=$&��%zÉ|��Df(h%¦�&
�Cx
)(=	�
-���~D #=# B @`�zDf*_@`�
(h% B D¨(h�
*_@`�
(R���~D
�)*�
)<=	
Df<=*��
(h�
eK
��=
�%_Ô|(|*_¤h­&%�
�
&%_*¦�=
)«x
)(+<h
E@A(h��@`% # 
)(h%ÓDf? B 
�¥hg+<h
-�&
�%��
@A* # �
<=	�*_@A	�
)	>%_<=	 B 
<�_�
<h
)<=	
�
< # Df	_*_@`�)@ # 
)	 D&«x
&� B <=@"�£�=
&%§g|< -)*�
&%Î	��
e Df(h
&%�g|<h
&%z¥"¤=@`%_*��
	_@`g|<h
&%§�
<¹���~Df(|*_@`�)@ # Df*_@`�
(�ÉM1oD
�)	�$&��@A?=@ B @A*�$KD
%'%��|�)@`$&
!���&
&% # 
)	�%��
(=(¢DfCx
&%-«7@A	_*_<h
 B %��=$ # 
)(h�s?=@`
)(°
)(|*�
)(h��<H�=
 B D�g|<¢D B @A*�$Î�=

B 
)<=	�%¨Df(=@Ae Df*_@`�
(h%¨Df@A(h%_@�g|<h
§�=
 B DR�&�
¤h$)	�
)(h�&
 �&�
e # �
	_*�
)eK
)(|*'D B 
 g|<�� @ B %�*�$)eK�
@AC�(h
)(+*E*��
<=*
Df< B �
(=Ct��<:�_
)<�É¢1M�~D'� �
<=*��=
�eK�|�=­ B 
&%��=
 # 
)	��&
 # *_@`�
( # 
)	_eK
)*��=
¨�=$ + (=@A	��=
&%}@A(+*�
)	'D
�)*_@`�
(h%
# B <h%}�&�
e # B 
ÁÃ�
&%�
)(+*_	�
 B 
<�_�
<h
)<=	}
)*}�&
&% # 
)	�%��
(=(¢DfCx
&%>«|@A	_*_<h
 B %z¥

� � MW[ Y$��LVP � [ # Y � 3 � 
 U � P Y ' � �
� P$U U � %OL � N � � É;1oDH%_Ô|(|*_¤h­&%�
O��� @Ae DfCx
&%RD #=# Df	'D'&`*t�&�
e§eK
�<=(eK$&��@A<=e (h�z«�Df*�
)<=	-Df<�Ã # ��%�%_@A?=@ B @A*�$&%>cdDf@A? B 
)eK
)(|* B @Ae§@A*�$&
&%zÉa1�
E(h�
e¨?=	�
¨�=
 # 	��7��<h�)*_@`�
(h%��=

+ B eK%E?¢D
%�$&%E%_<=	��&
)*_*�
§*�
&�'¤=(h� B �
C�@`
tDR�&�
(h%_@`�=$)	'Df? B 
)eK
)(|*¬Df<=C�eK
)(+*�$t�=
 # <=@`%E�&
&%E�=
)	_(=@`­)	�
&%
Df(=(h$&
&%X¥oD&«x
&�§(h�
*'Dfe§eK
)(|*¬�=
&% �-<=«|	�
&% � # ¤¢Df	�
&% �§�&�
e§eK
�� [>S K PF[AM S���� � # N � �/N # PFN�URS§�
<?=@`
)(�
)(h�&�
	�
JK Q4M ��� É © �
e§eK
>*��
<=*�
 # 	��|��<h�)*_@`�
(�%_<h%��&
 # *_@A? B 
}�=
>	'DfeK
)(h
)	M<=(h
>C�	���%'%�
>g|<¢Df(��*_@A*�$§���~Df	_Cx
)(|*z¥ B 
Î	_Ô7*_¤=eK
§�=
 # 	��|��<h�)*_@`�
(��=
§�&
&% + B eK%E%z��
&%_*E�&�
(h%�@`�=$)	'Df? B 
)eK
)(+*¬D
�&�)	_<�¥ B 

*_	'Dz«
Df@ B �=
&%tDf	_*_@`%_*�
&%t$)*'Df(+* # Df	'D
�=�&ÃhD B 
)eK
)(+* %��
<=e§@`%����=
&%K
ÁÃ�@ACx
)(h�&
&%t�=
Og|<¢D B @A*�$��)	��
@`%_�
%ÓDf(+*�
&%zÉ�ª�(h
 %�� B <=*_@`�
( �&�
(h%_@`%_*�
R�=�
(h�Z�£�=$ # �
	_*�
)	§<=(h
 # Df	_*_@`
 �=
 B 
)<=	§*_	'D&«�Df@ B 
)(º*�,
��¤h
&%
Df<=*��
e Df*_@`%'$&
&%¦g+<=@aCx$)(h­)	�
)(+*¦�=
&%;$)?¢Df<h�'¤h
&%¦�=
��&�
<=	_?�
&%Ø���~Df(=@Ae Df*_@`�
(�¥�	�
)*��
<h��¤¢Df? B 
&%¦
)*ØeK�f�
��@ + Df? B 
&%�� �&
)*_*�
>Df<=*��
e Df*_@`%'Df*_@`�
( # 
)	_eK
)*"�=
�%�
;cd�|�zD B @`%'
)	"%�<=	��=
�(h�
<=«x
zDf<�Ã§D
% # 
&�)*�%��&�
e§eK




Q�� 5 � 
�� � � � 9 ���;����� 7:9 	!D 	 7 F�D�� � 9 �

B 
E*�
ÁÃ�*_<=	'DfCx
Î�
< B ��$&� B Df@A	'DfCx
X�ÁÉ © 
)*_*�
ÎD #=# 	��|�'¤h
Î
&%_*����~Df<=*'Df(|* # B <h% � <h%_*_@ + $&
¨�hDf(h% B 
¬�zD
��	�

�=
 B D eK�7�=$ B @`%'Df*_@`�
(°�=
 B �~Df*_*�
)(+*_@`�
(°«7@`%_<h
 BAB 
¬g+<h
¨�=
¨�&�
(h�&
)«x�
@A	��=
&%��&�
e # �
	_*�
)eK
)(|*�%E���~Df* �
*�
)(+*_@`�
(s�)	�$&��@A? B 
&%�%�
-	�$)«x­ B 
I-)*_	�
�<=( # 	��
? B ­)eK
���@%$ �)@ B 
�¥

� � N � � YXNAP � [ # � M \X[ # [ 
 � �/� � Y � U � P � U ��� MRP � ��� UI[ � M % �/� U)É=1oD¬�)	�$zDf*_@`�
(O�=
 B @`
)<�Ã # <=? B @`g+<h
&% # ��%�
�=
&% # 	��
? B ­)eK
&%-
)	_Cx�
(h�
e§@`g|<h
&%z¥�����
&%_*6� ��@A	�
E	�
 B Df*_@ cd%6� B DKg|<¢D B @A*�$��=
 B 
)<=	�<=*_@ B @`%'Df*_@`�
(�É�1�
&%

)	_Cx�
(h�
eK
&%-�=$ + (=@`%�%�
)(|* B D (h�
*_@`�
(°�=
��'¤¢Df	_Cx
§�&�
C�(=@A*_@A«x
�¥��=$&%�@AC�(¢Df(+*-(h��%��zD # D
�)@A*�$&%(� 	�
&�&
Á�
«x�
@A	��=
 B � @A(�cd�
	_e Df*_@`�
(��=
 B ��
)(+«7@A	��
(=(h
)eK
)(+*z¥"
)*�%�
)	_«�Df(+*��=
 �)	_@A*�­)	�
&%��=
Kg|<¢D B @A*�$ # �
<=	��&
&%

)(+«7@A	��
(=(h
)eK
)(+*�%XÉØ/ *_@A*_	�
�����
ÁÃ=
)e # B 
�¥ B D°�&�
(h�&
 # *_@`�
(²��� <=(h
�C+Df	�
 # ��%�
 B 
 # 	��
? B ­)eK
Z�=

B @`%_@A?=@ B @A*�$t�=
&% # Df(=(h
zDf<�Ã�
)*ÎDf<=*_	�
&%�@A(h��@`�zDf*�
)<=	�%z¥�
)*E@ B 
&%_*���@%$ �)@ B 
�����$)«
D B <h
)	 B ��
)	_Cx�
(h�
e§@`

�=
E�&
&% B @`
)<�ÃsDf<=*_	�
)eK
)(|*�g|<���
)(�%_@A*_<¢Df*_@`�
(s	�$&
 BAB 
 � <=(h
�cd�
@`% # 
)< # B $&%}
)*-D&«x
&���=
&% # <=? B @`�)@A*�$&%
<=( # 
)< # Df	_*��
<=*Ó�ÁÉh4 B 
&%�*¦D B �
	�%}<=*_@ B 
��hDf(h%>�&
E�zD
%¦�=
 # D
%'%�
)	 # Df	><=(h
 # ¤¢D
%�
E�=
�%_@Ae¨< B Df*_@`�
(
# 
)	_eK
)*_*'Df(+*E�=
Î�=$)*�
)	_e§@A(h
)	�%_@ B D���¤¢Df	_Cx
§�&�
C�(=@A*_@A«x
K��� <=(£<=*_@ B @`%'Df*�
)<=	E%�
)	'Df@A*ED
�hD # *�$&
7� B D
(¢D&«7@AC+Df*_@`�
(t�hDf(h%Ø�&
¦Cx
)(=	�
��=
 B @`
)<�Ã�É+Å\�
<=	��&
 B D�@ B c�Df<=*M�=�
(h� # �
<=«x�
@A	 # 
)< # B 
)	;�&
&%;
)(+«7@A	��
(��
(h
)eK
)(+*�%¦Dz«x
&���=
&%�D
�)*�
)<=	�%ØDf<=*��
(h�
eK
&%���@`% # ��%'Df(|*Ø�=
}eK�|�=­ B 
&%Ø�=
 # 
)	��&
 # *_@`�
(R«|@`%_<h
 BAB 
�É|1oD
«�D B @`��@A*�$K�=
 �&
§Cx
)(=	�
t�=
 %_@Ae¨< B Df*_@`�
(�c�Df@A* B ���
?��_
)*¨����$)*_<h�=
&%¬
)	_Cx�
(h�
e§@`g+<h
&%R� eK�7�=$ B @`%'Df*_@`�
(
�=
�e�<h%�$&
&%X¥��=
tC+Df	�
&% �
<¹���~D
$)	�� # �
	_*�% # Df	K
ÁÃ=
)e # B 
X�Á¥"e Df@`% B 
&%ÎeK�7�=­ B 
&%§
)e # B �zÔx$&% %'�
(+*
# Df	 cd�
@`%¦*_	�� # %_@Ae # B @`%_*�
&%X¥�	�
)(h�hDf(+* B 
&%>	�$&%_< B *'Df*�%�D #=# 	��zÃ7@Ae Df*_@ cd%zÉ

� ��� � � �	
"
 
.� 
2� 
@("
 � � � ( � � ����
��
© 
¨�=�7�)<=eK
)(+*E
&%_*��=$&�&�
e # ��%'$¬
)(£�=
)<�Ã # Df	_*_@`
&% # 	_@A(h�)@ # D B 
&%zÉ�1oD # 	�
)e§@`­)	�
 # Df	_*_@`
¨*_	'Df@A*�
¬��<

cd�
	_e D B @`%_eK
Øg+<h
3(h�
<h%�Dz«x�
(h%\$)*'Df? B @ # �
<=	\�=$ + (=@A	 B D>(h�
*_@`�
(¨��� � 9 ��� ����� 7:9�� � A � A
� � 9 FCA
�8WI����� 7 9�� É
��Df(h%��&
)*_*�
 # Df	_*_@`
¦%�
)	��
(|*3$)*_<h��@`$&
&% � B D}c �
@`% B �~Df(=@Ae Df*_@`�
( ��� <=(h
¦�zDfeK$)	'D-�hDf(h%"<=(K
)(|«|@A	��
(=(h
)eK
)(|*
«7@A	_*_<h
 B Df@A(h%_@�g|<h
 B �~Df(=@Ae Df*_@`�
( ��� <=(R¤+<=e Df(h�����=
�	�
 B Df*_@A«x
)eK
)(|*����=
&%;@A(�c �
	_e Df*_@`�
(h%Ø«7@`%_<h
 BAB 
&%zÉ71oD
�=
)<�Ã�@`­)eK
 # Df	_*_@`
Ø
&%_*o�&�
(h%ÓD
�)	�$&
�� B �~D #=# B @`�zDf*_@`�
(§�=
3�&
)*_*�
M*�
&��¤=(=@`g|<h
;�hDf(h% B 
3�zD
��	�
M�=
 B �~Df(=@Ae Df*_@`�
(

)*\�=
 B D�%_@Ae�< B Df*_@`�
(¬�&�
e # �
	_*�
)eK
)(|*'D B 
&%zÉf/ # 	�­&%�D&«x�
@A	o�=$ + (=@|<=(h
�?¢D
%�
��&�
e§e�<=(h
Ø�=
"eK�7�=$ B @`%'Df*_@`�
(
�=
&%��&�
e # �
	_*�
)eK
)(+*�%z¥f(h�
<h%�$)*_<h��@`
)	��
(h%�
)(¬�=$)*'Df@ B+B 
&%"Df	���¤=@A*�
&�)*_<=	�
&%��=$&��@`$&
&%�� B D}�)@A(h$)e Df*��
C�	'D # ¤=@`

«7@A	_*_<h
 BAB 
�Df@A(h%�@¢g+<��)� B D�%_@Ae�< B Df*_@`�
(R�=
 B D # 
)	��&
 # *_@`�
( «7@`%_<h
 BAB 
>��� <=(t¤+<=e Df(h�����=
��=
>%_Ô7(+*_¤h­&%�
�É+1�
&%
*_	'Dz«
Df<�Ã @`%�%_<h%��=
£�&
)*_*�
£*_¤h­&%�
Z%�
)	��
(+*O�hDf(h%R<=(2�=
)	_(=@`
)	R*�
)e # %R@ BAB <h%_*_	�$&% # Df	 �=
)<�Ã²
ÁÃ=
)e # B 
&%
���~D #=# B @`�zDf*_@`�
(�É



Q 5

� ����� ��� � � � � �


� �

� � ) & �('*) ��� , ��� � ,* � � �  � ) $ ) ���





rtm ¯ w�v��onbµ ¸ ��u ¯ µ¹l�p�±²³hvxp:¶3j�v�wxu3µanbn�µ QVZ

� �����	��

��� �

� ��� '�,�� �! " � � �  � ��& � ,*� � )!,X' �# %� �! 

1�
��&�
(+*_	]\ B 
 ��� <=(h
��zDfeK$)	'DZ�hDf(h%¬<=(k
)(|«|@A	��
(=(h
)eK
)(|*§«|@A	_*_<h
 B 
&%_*¬%'Df(h%¨�=�
<=*�
�<=(¹�=
&% # 	��f�
? B ­)eK
&% B 
&% # B <h% c 	�$&g|<h
)e§eK
)(+*�	�
)(h�&�
(+*_	�$&% # Df	 B 
&%t�)	�$zDf*�
)<=	�%R�=
�eK�
(h�=
&% «7@A	_*_<h
 B %zÉ Ä ( # 
)<=*
c�D
�)@ B 
)eK
)(+*�cdDf@A	�
 B �~Df(¢D B �
C�@`
¨
)(|*_	�
 B D§�zDfeK$)	'Dt
)* B 
&%}Ôx
)<�Ã���� <=(s�
?h%�
)	_«�Df*�
)<=	 	�
)* B ���
(s�&�
e # 	�
)(h�
Df@`%�$)eK
)(|*Øg|<h
}%��
( # ��%�@A*_@`�
(=(h
)eK
)(+*¦
)*;%�
&%Ø�=$ # B D
�&
)eK
)(+*�%¦�&�
(h��@A*_@`�
(=(h
)(|*�*��
*'D B 
)eK
)(+* B D�e Df(=@`­)	�

g|<h
 B � <=*_@ B @`%ÓDf*�
)<=	�Df<=	'DÎ�=
 # 
)	��&
)«x�
@A	 B ��
)(|«|@A	��
(=(h
)eK
)(|*�
)* B 
&%>Df<=*_	�
&%�D
�)*�
)<=	�%>��< eK�
(h�=
-«|@A	_*_<h
 B É
1�
>�&�
(|*_	]\ B 
}�=
>�zDfeK$)	'D�D��=�
(h�¦<=(h
¦@Ae # �
	_*'Df(h�&
>�)	_<h�)@�D B 
�¥+
)*;����
&%_*3�&
 # 	��
? B ­)eK
}g|<h
�(h�
<h%M�&�
(h%�@ �
�=$)	��
(h%}�hDf(h%}�&
)*_*�
 # Df	_*_@`
�É

Ä ( # 
)<=*z¥ �Î�&
E%�*'D
�=
�¥h��@`%_*_@A(=C�<h
)	}�=
)<�Ã *bÔ # 
&%>����
ÁÃ7@ACx
)(h�&
&%o�¢��� <=(h
 # Df	_* B D¬«x� B �
(|*�$¨��<O�)	�$zD��
*�
)<=	��=
��=$ + (=@A	�
ÁÃ # B @`�)@A*�
)eK
)(+*>*��
<h% B 
&%Ø�=$ # B D
�&
)eK
)(+*�%>�=
 B D¨�zDfeK$)	'D��dDf<hg|<h
 B �zD
% B 
&%���@ À�$)	�
)(+*�
&%
*�
&��¤=(=@`g|<h
&%M�=
¦�&�
(|*_	]\ B 
>�=�
@A«x
)(+* B <=@ # 
)	_eK
)*_*_	�
¦�=
�	�$zD B @`%'
)	M�=
&%�
ÁÀ�
)*�%Mg+<h
 B ���
( # �
<=	_	'Df@A*3g+<¢D B @ + 
)	
�=
Î�)@A(h$)e Df*��
C�	'D # ¤=@`g+<h
&%Á�Á¥o
)*����~Df<=*_	�
 # Df	_*�<=(°�=$&%_@A	��=
¬c �
<=	_(=@A	(� B � <=*_@ B @`%'Df*�
)<=	E<=(°�&�
(+*_	]\ B 
 �=

¤¢Df<=*>(=@A«x
zDf<Z%_<=	 B 
&%}$ B $)eK
)(|*�%��=
 B ��
)(+«7@A	��
(=(h
)eK
)(+*-«7@A	_*_<h
 B ¥ # Df	�
ÁÃ=
)e # B 
 # �
<=	�%_<=@A«|	�
�<=(��
?��_
)*
*��
<=*M
)(K$)«7@A*'Df(+*Ø%��
(K�|�&�)< B *'Df*_@`�
( # Df	3���~Df<=*_	�
&% # Df	_*_@`
&%;�=
 B D-%��&­)(h
�¥x�
< %'
Øc �7�zD B @`%�
)	3%_<=	3�=
&%3�&�
eÎ�
# ��%'Df(+*�
&% # 	�$&�)@`%'
&%>�=
 B DÎ%��&­)(h
�É=ª�(h
���@%$ �)< B *�$E
&%_*¦@`�)@��=
 # 	�
)(h��	�
E
)(O�&�
e # *�
 B 
&%>eK�|��@ + �zDf*_@`�
(h%
�=
 B ��
)(+«7@A	��
(=(h
)eK
)(+*zÉ
��	_<h�._x
)	 ����	_<h��_x
)	Ø��B+D�
=cd�
	_e�< B 
>�&
)*_*�
 # 	��
? B $)e Df*_@`g|<h
}
)(K�'¤h
)	���¤¢Df(|*;�-�=$)*�
)	_e§@A(h
)	 B D�(¢Df*_<=	�


�=
&% *�,
�'¤h
&% «|@`%�<h
 BAB 
&%Og+<�� <=(2<=*_@ B @`%ÓDf*�
)<=	 # 
)<=* «x�
< B �
@A	s
ÁÀ�
&�)*_<h
)	��hDf(h%O<=(2eK�
(h�=
°«|@A	_*_<h
 B ¥}
)*
# Df	R
ÁÃ7*�
)(h%_@`�
( B 
&% # Df	'DfeK­)*_	�
&% �=
 B D��zDfeK$)	'Dkg+<�� @ B c�Df<=*RD B �
	�%R��¤¢Df(=Cx
)	zÉ�4 B # 	�� # ��%�
£D B �
	�% B D
� B D
%�%_@ + �zDf*_@`�
(s%_<=@A«
Df(|*�
��
� Y4[ 
 N � # � � # P � MONXLVP � � Y �"�&' �&����� [>MWNXP � [ #aÉ+1�
>�&�
(|*_	]\ B 
}��� <=(h
>�zDfeK$)	'DE«|@A	_*_<h
 BAB 
 # 
)	_eK
)*�� B � <=*_@ �B @`%ÓDf*�
)<=	��=
 # Df	��&�
<=	_@A	 B 
&%���@ À�$)	�
)(+*�
&%�c�D
�&
)*_*�
&%���� <=(h
s?¢D
%'
s�=
Z�=�
(=(h$&
&%R�&�
(+*�
)(¢Df(+*O�=
&%
@A(�cd�
	_e Df*_@`�
(h%�% # Df*_@�D B 
&%zÉ¢��Df(h% B 
��=�
e Df@A(h
��=
 B D§«7@`%_<¢D B @`%'Df*_@`�
(s%'�)@`
)(+*_@ + g|<h
��
<�eK$&��@`�zD B 
�¥
<=(h
 @A(+*�
)	 # 	�$)*'Df*_@`�
(¹«7@`%_<h
 BAB 
K��� <=(h
KC�	���%'%�
§e D
%�%�
 ��� @A(�c �
	_e Df*_@`�
(h% # 
)	_eK
)*������
?=*�
)(=@A	¬�=
&%
	�$&%�< B *'Df*�%§�&�
(h%�$&g+<h
)(|*�% � ���
(=CH�CO 
bÉ Ä ( # 
)<=*§Df<h%�%_@�
)(+«7@`%'DfCx
)	K�=
&%¬?¢D BAB D
�=
&% B <h��@`g|<h
&%§�
<
$&��<h�zDf*_@A«x
&%X¥aD&«x
&� # Df	}
ÁÃ�
)e # B 
 B D¬«|@`%_@A*�
���� <=(�e�<h%�$&
�«7@A	_*_<h
 B ����	_<h�._x
)	-��B�?�
b¥

� � � N # � 3�L�NAP � [$#¢Éa, BAB 
¬�=$ + (=@A* B D e Df(=@`­)	�
§�=
Î�=$ # B D
�&
)	 B Dt�zDfeK$)	'D��
<£e Df(=@ # < B 
)	E�=
&%-�
?�� 
)*�%�=
 B DO%'�&­)(h
�¥\�hDf(h% B 
 ?=<=*¬�=
 # 	�$&%'
)(+*�
)	 B 
&%�	�$&%�< B *'Df*�%!�O<=(��
?h%�
)	_«�Df*�
)<=	§g+<=@;(�� @A(+*�
)	'DfC�@A*
# D
%ODz«x
&� B ��
)(+«7@A	��
(=(h
)eK
)(+*zÉ © 
)	_*'Df@A(h%O%_Ô�%_*�­)eK
&%R���~Df(=@Ae Df*_@`�
( # 
)	_eK
)*_*�
)(|*O�&
ZCx
)(=	�
°�=

% # $&�)@ + �zDf*_@`�
(h%6� B �~Df@`�=
��=
��&�
(+*_	'Df@A(|*�
&%�(¢Df	_	'Df*_@A«x
&%}�
<�%_*�Ô B @`%'$&
&% � ��
E�[L�
b¥

� [	� U � M � NAP � [ # � P � # P � MONXLVP � [ #¢É © 
)*_*�
 *�,
��¤h
K«7@`%_<h
 BAB 
K%'
K�=$ + (=@A* # Df	¬%�
&%E�
?��_
&�)*_@ c %z¥�� %'D&«x�
@A	
# �
<=«x�
@A	 # 
)	_eK
)*_*_	�
 �°<=(¿<=*_@ B @`%'Df*�
)<=	����1-)*_	�
£Df<¿�&�
<=	'Df(|*��=
s*��
<h% B 
&%§c�Df@A*�% @Ae # �
	_*'Df(+*�%



Q�
 Q �Y5�� �;��� 	��>� ?B��� ����D��G����� �;�
F ��9 � �0D���� 	S?B� 9 ��� ����� 7:9 	��EF��V��A����

�
<º�)	_@A*_@`g+<h
&% %�
R�=$)	��
< B Df(+*t�hDf(h% B Ds%'�&­)(h
�É�ª}(º*�
 B %_Ô�%_*�­)eK
 # 
)	_eK
)*_*_	'Df@A* � B � <=*_@ B @`%'Df*�
)<=	
�=
 # �
<=«x�
@A	 # 	�$&��@A	�
 B 
O�&�
e # �
	_*�
)eK
)(|*��=
s�&
)	_*'Df@A(h% �
?��_
)*�% �hDf(h% B DH%��&­)(h
O
)*t���~DfC�@A	t
)(
�&�
(h%�$&g|<h
)(h�&
�Éhª�(O
ÁÃ�
)e # B 
E
&%�* B 
E�&�
(+*_	]\ B 
¨�=
-*_	'D + ��D
$)	_@`
)(�¥

� L.[ # P M�� ��� É¦13� <=*_@ B @`%ÓDf*�
)<=	��=�
@A* # �
<=«x�
@A	O
ÁÃ=
)	��&
)	 <=(2�&�
(+*_	]\ B 
 # 	�$&�)@`%�%_<=	 B � @Ae DfCx
°g+<h
 B <=@
# 	�� # ��%�
 B D��zDfeK$)	'D��hDf(h% B 
;?=<=*����~D
�&�&�
e # B @A	"<=(h
;*�,
��¤h
 # 	�$&�)@`%�
�É © 
M*�Ô # 
Ø�=
3*�,
��¤h
Ø«7@`%_<h
 BAB 

*_	��
<=«x
Ø<=(¬$&�'¤h�-�hDf(h% B 
&%"%_Ô�%_*�­)eK
&%"�=
;*�$ B $&� # $)	'Df*_@`�
(�¥��
<Î�hDf(h%"�=
&%��
<=*_@ B %��=
;eK�7�=$ B @`%'Df*_@`�
(�É

ª�(£%_Ô7%�*�­)eK
��&�
e # B 
)*��=
¨�&�
(|*_	]\ B 
Î�=
¨�zDfeK$)	'D��=
)«7	'Df@A* # �
<=«x�
@A	 # 
)	_eK
)*_*_	�
!� B � <=*_@ B @`%ÓDf*�
)<=	-����
Ác �
cd
&�)*_<h
)	��&
&%�*�,
��¤h
&%-�hDf(h% B 
)<=	���@A«x
)	�%_@A*�$�Éa��@ À�$)	�
)(|*�
&%�eK$)*_¤h�7�=
&%��=
��&�
(+*_	]\ B 
Î�=
¨�zDfeK$)	'DK�
(+*-$)*�$
$)*_<h��@`$&
&%ØDf<K�&�
<=	�%3�=
&%3g|<=@A(%Hz
¦�=
)	_(=@`­)	�
&%;Df(=(h$&
&%Me Df@`%�@ B %�
)e�? B 
}g+<��~Df<h�)<=(h
>�=
¦�&
 BAB 
&%_�b�)@=(h
>%'Df*_@`% �
c�D
%�%�
��&�
e # B ­)*�
)eK
)(|*-*��
<=*�
&% B 
&%>
ÁÃ�@ACx
)(h�&
&%}��<��=�
e Df@A(h
�Éa1oD§*�
&�'¤=(=@`g+<h
¨���~Df(=@Ae Df*_@`�
(�	�$Ácd$)	�
)(h�&$&

«7@`%_@`�
(£�=$)«x
 B � #=# $&
§�hDf(h%-�&
)*_*�
 # Df	_*_@`
¬*�
)(+*�
Î�=
¬	�$ # �
(h��	�
§Df<�Ãs
ÁÃ�@ACx
)(h�&
&%��=
¬�&�
(+*_	]\ B 
Îe§@`%�
&%-
)(
$)«7@`�=
)(h�&
 # Df	-��	_<h��_x
)	zÉ�1�
&%�Df<=*_	�
&%ED
% # 
&�)*�%-$)«x�|g|<h$&%-%�
)	��
(+*E
)(|«|@`%'DfCx$&%��hDf(h% B D # Df	_*_@`
¬	�
 B Df*_@A«x

� B DÎ�)@A(h$)e Df*��
C�	'D # ¤=@`
�«7@A	_*_<h
 BAB 
 � �zDf	>(h
�	�
 B 
)«�Df(+* # D
%>��<��&�
(+*_	]\ B 
¨��@A	�
&�)*�
)eK
)(+*Ó�ÁÉ
1oD�%�*_	_<h�)*_<=	'Df*_@`�
(k�=
t�&
)*_*�
 # Df	_*_@`
�
&%_* B DO%�<=@A«
Df(|*�
��\�hDf(h%�<=( # 	�
)e§@`
)	¬*�
)e # %z¥�(h�
<h%ÎD BAB �
(h%

$)*_<h��@`
)	 B 
&%"��@ À�$)	�
)(+*�%"*_	'D&«�Df<�Ã�	�$zD B @`%�$&%"�hDf(h% B 
Ø�zD
��	�
Ø��<Î�&�
(+*_	]\ B 
¦�=
Ø�zDfeK$)	'D-D + (¬�=
��=$)C+DfCx
)	 B 
&%
B @Ae§@A*�
&%¦�=
&%Ø%_Ô�%_*�­)eK
&%Ø
ÁÃ7@`%_*'Df(|*�%zÉ���Df(h%M<=(R�=
)<�Ã7@`­)eK
�*�
)e # %z¥|(h�
<h%�% # $&�)@ + 
)	��
(h% B D�eK�7�=$ B @`%'Df*_@`�
(
��< # 	��
? B ­)eK
§�=
§�&�
(|*_	]\ B 
K�=
Î�zDfeK$)	'DZ� B �~Df@`�=
§���~D
%�%�
)	_«7@`%�%�
)eK
)(|*�«|@`%_<h
 B É�1oDR%�<=@A*�
¬��<H�'¤¢D # @A*_	�


&%�*¬�=$&��@`$&
 � B ��$)*_<h�=
R�=
&%¬��@ À�$)	�
)(|*�
&%ÎC�	'Df(h�=
&%¬� B D
%'%�
&%¨�=
 # 	��
? B ­)eK
&%¬@A(=¤h$)	�
)(+*�%7� B �~Df(=@Ae Df*_@`�
(
�=
-�zDfeK$)	'D���$)«7@A*�
)eK
)(+*>�=
&%��|�&�)< B *'Df*_@`�
(h%¦
)*������
?h%_*'D
� B 
&%z¥=%�<=@A«|@�
)* # B Df(=@ + �zDf*_@`�
(O�=
�*_	'D'�_
&�)*��
@A	�
&%z¥
# 	��
? B ­)eK
��=
 B D ] # ¤h�
*��
C�	'D # ¤=@`
R^'É;���
*��
(h%§g|<h
 B 
&%KD
% # 
&�)*�%KD&Ô+Df(|*K*_	'Df@A* Df< �&�
e # �
	_*�
)eK
)(|* �=

B D��zDfeK$)	'DH
)*��=�
(h�b�£<=(²�&�
(+*_	]\ B 
Z�=
 # B <h% ¤¢Df<=* (=@A«x
zDf<²%_<=	 B 
&% 
)(h��¤¢D'&`(h
)eK
)(|*�% �=
&%K*�,
�'¤h
&%
�����
?h%'
)	_«
Df*_@`�
(Z%�
)	��
(+*>*_	'Df@A*�$&%��hDf(h% B D§�=
)<�Ã�@`­)eK
 # Df	_*_@`
E�=
E�&
��=�7�)<=eK
)(+*zÉ

� � � � ��
;� � � ��� 
2� ��� �8� �.��� � ��� �8
 
@�A�8��� � � 
"
 
���
;� 
@(�
 �8� � 
������ 

4 B 
&%_*�@A(+*�$)	�
&%�%'Df(|*E
)(£*��
<=* # 	�
)e§@`
)	 B @`
)<£�=
¬e§@`
)<�Ãs�&�
e # 	�
)(h��	�
K�&�
e§eK
)(+*�<=(h
¬�zDfeK$)	'DR
&%_*

	�
 # 	�$&%'
)(+*�$&
��hDf(h%Ø<=( 
)(+«7@A	��
(=(h
)eK
)(+* M
� «|@A	_*_<h
 B É7ª}(h
-�zDfeK$)	'D¨«7@A	_*_<h
 BAB 
 # ��%�%�­&�=
�%_@ Ãt�=
)C�	�$&%��=

B @A?�
)	_*�$s� *_	��
@`%¬�=
)C�	�$&%¬
)(�*_	'Df(h% B Df*_@`�
(k
)*�*_	��
@`%¬�=
)C�	�$&%�
)(�	��
*'Df*_@`�
(�¥\(h�
<h% B 
&%E(h�
*�
)	��
(h%¬�=� B # Df	
B Ds%_<=@A*�
X�ÁÉ�4 B %�
)e¨? B 
���@%$ �)@ B 
 # �
<=	¨<=(ºDf(=@Ae Df*�
)<=	§�=
 # �
<=«x�
@A	Î�zD B �)< B 
)	 B 
&%¬«�Df	_@�Df*_@`�
(h%Î�=
&%¬%�@ Ã
�=
)C�	�$&%}(h$&�&
&%�%'Df@A	�
&%>�=$ + (=@`%'%'Df(+* B 
-eK�
<=«x
)eK
)(+*��=
 B DÎ�zDfeK$)	'D # 
)	_eK
)*_*'Df(|*������
?=*�
)(=@A	 B 
&%¦@Ae DfCx
&%
� B �~Df(=@Ae Df*_@`�
(a�¦�=$&%_@A	�$&
&%zÉ7Å B <h%_@`
)<=	�%�eK�7�=­ B 
&%Ø�=
-�zDfeK$)	'D¬�
(+*¦�=�
(h�-$)*�$�@A(+*_	��7��<=@A*�%¦�hDf(h% B 
�?=<=*��=

	�
)(h��	�
�%��
(k�&�
(+*_	]\ B 
 # B <h%�@A(|*_<=@A*_@ c ¥"Df@A(h%_@�g+<h
t�=
&%�*�
&�'¤=(=@`g+<h
&% # 	�
)(¢Df(|*Î
)(k�&�
e # *�
 B 
t�&�
(+*�
)(|<
�=
&%}%��&­)(h
&%��¬«7@`%_<¢D B @`%�
)	zÉ

P � / � / rtp�nbl=u;n ¸ µ�w�vxp��fµ¢l7w�mojbvxµ¢q
Å\�
<=	 # 
)	_eK
)*_*_	�
7� B � <=*_@ B @`%ÓDf*�
)<=	E�=
 # �
<=«x�
@A	�% # $&�)@ + 
)	 # B <h%-� B Df@A	�
)eK
)(+* B 
&%�eK�
<=«x
)eK
)(|*�%E�=


�zDfeK$)	'D�¥ # B <h%_@`
)<=	�%¦eK�7�=­ B 
&%}�=
��zDfeK$)	'D �
(+*}$)*�$�<=*_@ B @`%'$&%��
� 
 %CPFN � Q�[>M � U:N � U � #%U7Y � � N>M �2� P���U��O[>M�# � É�Å"Df	_*'Df(+*���< # 	_@A(h�)@ # 
Îg+<�� @ B 
&%_*-@`�=
)(+*_@`g|<h
§�=
c�Df@A	�
 ?��
<=Cx
)	 B Ds�zDfeK$)	'DZ�
<º�=
��=$ # B D
�&
)	 B Ds%'�&­)(h
 *��
<=*�
 
)(|*_@`­)	�
ODf<=*��
<=	Î�=
 B Ds�zDfeK$)	'D�¥
	�Df	�
�
)* Ä %�?��
	_(h
 � 	�Df	�
 ����
��=$&�)	_@A«x
)(|*§*_	��
@`%¨eK$)*'D # ¤h�
	�
&% # �
<=	Î�&�
(+*_	]\ B 
)	§<=(h
��zDfeK$)	'D
� B �~Df@`�=
s��� <=( # $)	_@ # ¤h$)	_@`g+<h
 �H%_@ Ã �=
)C�	�$&%��=
 B @A?�
)	_*�$�É © 
&%teK$)*'D # ¤h�
	�
&%�%'�
(+*��2UVL � # � � #
Q N #�Y�� � S � �ON ����� # Q N$# YÎ
)*�
�S � #T\ � � Q � L ��� L.[ # P MW[ � � �&
��=
)	_(=@`
)	�*_	'Df@A*�
 B 
¨�zD
%���� <=(h
¨�zDfeK$)	'D# [ #
�FQ [ � [ # [ 
 � �/� � �ÁÉ\4 B %¨�
(+*¬
)(+*_	�
RDf<=*_	�
 $)*'Df? B @�g+<h
 B D��=
)	_(=@`­)	�
 �=
t�&
&%�eK$)*'D # ¤h�
	�
&%Î
&%_*



rtm ¯ w�v��onbµ ¸ ��u ¯ µ¹l�p�±²³hvxp:¶3j�v�wxu3µanbn�µ Q4J

# B <h% # 	'Df*_@`g|<h
 # �
<=	;%�
}�=$ # B D
�&
)	��hDf(h%Ø�=
&%M
&% # D
�&
&%3cd
)	_eK$&%z¥+
)*Øg+<h
(UCL � # � � #5Q N # Y�
&%_* # B <h%Dz«
Df(|*'DfCx
)<�Ã�g+<h
 � S � �ON ��� � #bQ N #�Y�g+<¢Df(h�R@ B c�Df<=*¦*_	'Df@A*�
)	}�=
&%>�
?��_
)*�%¦<=(=@`g|<h
&%¨� �hDf(h%>�&
��zD
%����
&%�* B D�%��&­)(h
�g+<h
 B ���
(t�=$ # B D
�&
�Df<=*��
<=	��=
 B D��zDfeK$)	'Dx�ÁÉ|4 B 
&%_*;D B �
	�% # ��%'%_@A? B 
>����
)(=	�
)C�@`%_*_	�
)	
B 
&%���@ À�$)	�
)(|*�
&%�*_	'D'�_
&�)*��
@A	�
&%��=
 B DR�zDfeK$)	'D�¥ # <=@`%E�=
 B 
&%�	�
D�_�
<h
)	��hDf(h% B 
K?=<=*��=
¬cdDf@A	�
K<=(
+ B eOÉ © 
&%ØeK$)*'D # ¤h�
	�
&%¦%��
(|* B D�?¢D
%�
-��� <=(�C�	'Df(h�t(h�
e¨?=	�
��=
}	�$��¢
ÁÃ�@`�
(h%¦%_<=	 B DECx
&%�*_@`�
(R�=
&%
�zDfeK$)	'D
%X¥

� � [�U � P � [$#%U2L � % U -�� � S � MON 
0� U .
É © 
)*_*�
�*�
&�'¤=(=@`g+<h
 # 
)	_eK
)*�����
ÁÃ # B @`�)@A*�
)	3cdD
�)@ B 
)eK
)(|*�<=(¬eK�
<=«x
Á�eK
)(|*>%��
< # B 
�
)*¦�&�
(+*_@A(|<�Éh, BAB 
�%�
�?¢D
%�
-%_<=	 B � @A(+*�
)	 # � B Df*_@`�
(��=
 # ��%_@A*_@`�
(h%¦� B $&%¦�
< � � S � MWN 
0�% # $&�)@ + $&
&% # Df	 B � <=*_@ B @`%'Df*�
)<=	zÉ}� «x�
@A	:��@AChÉ3��É`@X�ÁÉ"1oD # 	_@A(h�)@ # D B 
 ��@%$ �)< B *�$O��� <=(h
�*�
 BAB 
R*�
&��¤��
(=@`g|<h
 
&%�*��=
K% # $&�)@ + 
)	 B 
&%�?��
(=(h
&% # ��%_*_@`�
(h%¨�hDf(h% B ��
&% # D
�&
 M
�Î¥o�zDf	��
(�(h
§e D'&`*_	_@`%�
 # D
%
cd�
	��&$)eK
)(+* B 
&%>@A(|*�
)	 # � B Df*_@`�
(h%-
)(|*_	�
¨�'¤¢D
�)<=(h
¨�=
E�&
 BAB 
&%_�b�)@Ø� �&
&%>@A(|*�
)	 # � B Df*_@`�
(h%-�=$ # 
)(h�=
)(+*

)( # B <h%>��<OeK�7�=­ B 
��=
E�zDfeK$)	'DÎ<=*_@ B @`%�$X�Á¥

Positions cles

Trajectoire interpolee

�������a��É`@ ��� M � # L � �(� Y � � � S � MON 
 � #T\

� 
 [ Y�� ��� U � QTS'U � �+� � U)É�Å\�
<=	 # 	��7��<=@A	�
��=
&%�Df(=@Ae Df*_@`�
(h%�	�$zD B @`%_*�
&%z¥�0o<=	_(h
)	 ��0o<=	_(h
)	>��@ 
�<=*_@ B @`%'
<=(ÎeK�7�=­ B 
 # ¤+Ô�%_@`g+<h
��=
Ø�zDfeK$)	'D # 	�
)(¢Df(+*3
)(§�&�
e # *�
��=
&% # Df	'DfeK­)*_	�
&%��&�
e§eK
 B D>e D
%'%�
�¥ B D
c 	_@`�)*_@`�
(�
)* B DØ«7@`%��&��%_@A*�$�ÉX4 B %�
)e¨? B 
Mg|<h
 B �~D #=# �
	_*o�=
M�&
&% # Df	'DfeK­)*_	�
&%o(��~D #=# �
	_*�
)(+* + (¢D B 
)eK
)(+*
# D
%}C�	'Df(h���'¤h��%�
���< # �
@A(|*��=
E«7<h
E��<O	�$&%�< B *'Df*�
)*}(h$&�&
&%'%_@A*�
)(+*��=
�%_<=	��)	���&`*��=
&%>*�
)e # %��=

�zD B �)< B $ B 
)«x$&%zÉ

P � /�� P � ¾¦³¢l=j ��l�p�w�jbm ¯ q ¸ µºn���j�±²p 2 µ��:m��Mw�µ ¯ jbv
1�
��&�
(+*_	]\ B 
��=
��zDfeK$)	'D°	�
 # ��%�
RCx$)(h$)	'D B 
)eK
)(+*R%_<=	 B DZ*�
&�'¤=(=@`g+<h
Z��< Å\�
@A(|*��=
O«|<h
 �fÅ��
@A(+*

«7@`%�$R�
<	�/[ [ � �6P�
��?[ [ � �	MO[ 
 É"1oD£��@%$ �)< B *�$O��<º�&�
(|*_	]\ B 
 	�
)«|@`
)(|*�� # 	�$&�)@`%�
)	K�&
&%§$)*'Df*�% �Z�=
)<�Ã
«�Df	_@�Df? B 
&%¬� # ��%_@A*_@`�
(£
)*��
?h%�
)	_«�Df*_@`�
(a�>
)* �§Cx$)	�
)	 B 
&%��'¤¢Df(=Cx
)eK
)(+*�%E��� <=(£$)*'Df*6� <=(ZDf<=*_	�
R� �
(s%'

	�$Ácd$)	�
)	'D:� B �~Df(=(h
ÁÃ=
�/ # �
<=	�<=(h
��=
&%��)	_@ # *_@`�
( # B <h%>�=$)*'Df@ BAB $&
��=
��&
)*_*�
-*�
&�'¤=(=@`g+<h
X�ÁÉh1o
 # 	��|�&
&%�%�<h%
�=
�Cx
&%_*_@`�
( �=
 B DZ�zDfeK$)	'D£g+<h
R(h�
<h% # 	�$&%'
)(+*��
(h%K
&%_*§%_@A(=C�< B @`­)	�
)eK
)(|*t��@ À�$)	�
)(+*�� B DsCx$)(h$)	'Df*_@`�
(
�=
 B D # ��%_@A*_@`�
(s
)*-�=
 B ���
	_@`
)(|*'Df*_@`�
(H�=
 B Dt�zDfeK$)	'D 
&%_*��
?=*�
)(+<h
¬C�	�,
�&
!�§<=(h
¬% # $&�)@ + �zDf*_@`�
(£�=
¬�&

g|<h
 B ���
(���¤h
)	��'¤h
5�O�
?h%�
)	_«x
)	¨�hDf(h% B � @Ae DfCx
�Éo1�
&% # 	�
)e§@`
)	�%�*_	'Dz«
Df<�Ã°?¢D
%�$&%¨%_<=	��&
)*_*�
tD #=# 	��7��¤h

c <=	�
)(+*-eK
)(h$&% # Df	�× B @A(=(°�hDf(h%-%��
(ZDf	_*_@`� B 
 � Q � M � N 
�
�� � Q�NAP"N 
�
 � [ [ � � # \ZNAP � ��× B @A(=(HÂ�Â�
bÉ��@ À�$)	�
)(|*�
&%�D #=# 	��7��¤h
&%�
ÁÃ7@`%_*�
)(|*��

� � [ L.N � � UCNAP � [ # � P8[AM ��� # PFNAP � [ # Y � � N L.N 
 %RMON�ÉM1�
O*_	'D&«�Df@ B �=
 × B @A(=( ��× B @A(=(¿Â�Â�
�
&%_*§eK�
*_@A«x$
# Df	 B D�«x� B �
(+*�$ �=
 cdDf@A	�
�<=(h
RDf(=@Ae Df*_@`�
( ��� <=(¹«
Df@`%�%'
zDf<k% # Df*_@�D B %_<=	_«x� B Df(|*§<=(h
 # B Df(h­)*�
�É
1\D # 	��
? B $)e Df*_@`g+<h
�
&%_*�D B �
	�% B D %_<=@A«�Df(+*�
����&�
e§eK
)(|* # ��%_@A*_@`�
(=(h
)	�
)*��
	_@`
)(|*�
)	 B D �zDfeK$)	'D
D + (°�����
?=*�
)(=@A	-<=(h
¬«|<h
¬����
)(h%�
)e¨? B 
Î@A(+*�$)	�
&%�%'Df(|*�
��K× B @A(=(£%_<=C�Cx­)	�
Î�=
¨% # $&�)@ + 
)	 # B <=*]\
* B D
# ��%_@A*_@`�
(H�=$&%_@A	�$&
§��<£«�Df@`%�%�
zDf<°�hDf(h% B � @Ae DfCx
KDf@A(h%_@3g|<h
Î�&
 BAB 
§�=
 B D # B Df(h­)*�
�¥ B ���
	_@`
)(+*'Df*_@`�
(
�=
 B �~D�Ã�
s�=
 B D # B Df(h­)*�
Z�hDf(h% B � @Ae DfCx
�¥Ø
)*���ÉØ67�
( D #=# 	��|�'¤h
s%'
 ?¢D
%�
�%�<=	K<=(h
O	�$&$&�)	_@A*_<=	�

�=
&%Î«x
&�)*�
)<=	�%Î@A(h�&�
(=(|<h%�� # ��%_@A*_@`�
( 
)*§�
	_@`
)(+*'Df*_@`�
(:�=
 B DZ�zDfeK$)	'Dx�¬
)(¹*�
)	_eK
��=
�«x
&�)*�
)<=	�%



Q � Q � Q*687:9 �;��R:���E	��EF��V��A���� �C�G���;�;��� WI���;�;� ��� 9 � WI����D��
�

�&�
(=(+<h%�� �=$ + (=@`% # Df	 B 
 # 	��
? B ­)eK
X�ÁÉ © 
 # 
)(h�hDf(+*�@ B D #=# Df	'D'&`*Øg|<h
}�&
)*_*�
�*�
&��¤=(=@`g|<h
}(h
�*_	'Df@A*�

g|<h
��=
&%��zD
% *_	�­&%R% # $&�)@ + g+<h
&%�
)*�(h
 # 
)<=* # D
%�%�
OCx$)(h$)	'D B @`%'
)	 ���=
&% # 	��
? B ­)eK
&%te¨< B *_@ �
�&�
(+*_	'Df@A(|*�%zÉ © ��
&%_*Î�&
 # 
)(h�hDf(|*Î<=(�*_	'Dz«
Df@ B @A(+*�$)	�
&%'%'Df(+*K�zDf	Î����
&%_* B 
 # 	�
)e§@`
)	7�s�&�
(h%_@`�=$)	�
)	
<=(h
�% # $&�)@ + �zDf*_@`�
(s�=
 B DÎ*�,
�'¤h
 YXN # U �&' ��
 N \ � 
)*¦(h�
( # B <h%>�hDf(h% B ��
&% # D
�&
E�=
 B D§%��&­)(h
�¥

� L.[ # P MWN � # P � U U��TM Y � U � � M�UV[ # # N \ � UÁÉ;��	_<h�._x
)	 ����	_<h�._x
)	R��B�?�
 # 	�� # ��%�
 <=( eK�7��< B 
O���~Df(=@ �e Df*_@`�
( �=
��zDfeK$)	'D
%zÉ © 
)*_*�
 # B Df*�
Á�dc �
	_eK
 # 	�� # ��%�
-<=( �&�
(+*_	]\ B 
��=
 # B <h%�¤¢Df<=*�(=@A«x
zDf<O�=
 B D
�zDfeK$)	'D-C�	�,
�&
"��<=(h
>%'$)	_@`
¦�=
Øc �
(h�)*_@`�
(h%3%'$)e Df(+*_@`g|<h
)eK
)(+*Ø?�
zDf<h�&�
< #K# B <h% # 	��|�'¤h
&%M��< B Df(��
C+DfCx
E�)@A(h$)e Df*��
C�	'D # ¤=@`g|<h
¬¤¢Df?=@A*_<h
 B �a%_<=@A«7	�
�<=( # 
)	�%��
(=(¢DfCx
�¥hcdDf@A	�
�<=( # B Df( # Df(h�
	'Dfe§@`g|<h


)(=C B �
?¢Df(+* # B <h%_@`
)<=	�%�@A(h��@A«7@`��<h%z¥�
)*���É © 
 # 
)(h�hDf(|* B � <=*_@ B @`%'Df*_@`�
( �=
¦�&
&%M�&�
(+*_	'Df@A(+*�
&%;%�
 B @Ae§@A*�

���=
&%MeK�
<=«x
)eK
)(+*�%¦%_@Ae # B 
&%;�=
 B D��zDfeK$)	'D
	7�=$ + (=@A	Ø�=
&%M*_	'D'� 
&�)*��
@A	�
&% # B <h%Ø�&�
e # B 
ÁÃ�
&%Ø�=
 B D
�zDfeK$)	'DEcdDf@A*�D #=# 
 B �E<=( # 	��7�&
&%�%_<h%M�=
 # B Df(=@ + �zDf*_@`�
(Og|<=@a%�
}?¢D
%�
�%�<=	M<=(h
}c �
(h�)*_@`�
(R����� # *_@ �
e§@`%'Df*_@`�
(Rcd�
<=	_(=@`
 # Df	 B � <=*_@ B @`%'Df*�
)<=	zÉ © ¤¢D
g|<h
 # ��%_@A*_@`�
(O�=
 B DÎ�zDfeK$)	'DÎ
&%_*¦�=�
(h���zD B �)< B $&
�
)(
cd�
(h�)*_@`�
(s�=
¬�&
)*_*�
Ecd�
(h�)*_@`�
(¹� B 
&%�@A(+*�
)	 # � B Df*_@`�
(h%�%��
(|*}@Ae # ��%�%_@A? B 
&% # �
<=	�(h
 # D
%�«|@`� B 
)	 B 
&%
�&�
(+*_	'Df@A(|*�
&%Ó�Á¥

� ! [ Y	% � � UCNXP � [ # Y�%OL � N>MONAP ��� � É7Ç+Df	���@ BAB @`
)	;
)*31\Df(=C�<h
)(h�
< ��Ç+Df	���@ BAB @`
)	���Â�
 # 	�� # ��%�
)(|*3<=( %_Ô�%_*�­)eK
�zD B �)< B Df(+* B 
&% # ��%_@A*_@`�
(h%¦�=
 B D¬�zDfeK$)	'DÎ
)(�c �
(h�)*_@`�
( �=
&%¦% # $&�)@ + �zDf*_@`�
(h%>$)*'Df? B @`
&% # Df	 B � <=*_@ B @ �
%'Df*�
)<=	}
)*�?¢D
%�$E%_<=	 B DÎ(h�
*_@`�
(£�=
 
 [ Y�% � � UVNAP � [ # Y�%OL � N>MONAP ��� � É�1�
�%�Ô7%_*�­)eK
��=$ B @A«|	�
¬D B �
	�%><=(
)(h%�
)e¨? B 
��=
R%�� B <=*_@`�
(h%Îg|<h
 B � <=*_@ B @`%ÓDf*�
)<=	 # 
)<=* # Df	��&�
<=	_@A	zÉ�1�
&%§�&�
(+*_	'Df@A(|*�
&%Kg|<h
t% # $&�)@ + 

B � <=*_@ B @`%'Df*�
)<=	�%��
(+* B ��Df<h%�%_@}�=
 ¤¢Df<=* (=@A«x
zDf<�ÉM1oDH*�
&��¤=(=@`g|<h
O<=*_@ B @`%�$&
�	�
 # ��%�
�%_<=	 B �~Df	_@A*_¤��
eK$)*_@`g|<h
§�=
&%�@A(+*�
)	_«�D BAB 
&%zÉ�1�
 # 	_@A(h�)@ # D B 	�
 # 	��|�'¤h
Kg|<h
 B ���
( # 
)<=*E$)eK
)*_*_	�
K«|@`% � ����«7@`%��=
§�&

%_Ô�%_*�­)eK
Î
&%_* B �~D
% # 
&�)*-%�*'Df*_@`g+<h
§��<°�&�
(+*_	]\ B 
 �=
 B Dt�zDfeK$)	'D��o�&�
(=(¢Df@`%�%'Df(+*E�=
Îe Df(=@`­)	�
 
ÁÃ|�
¤¢Df<h%_*_@A«x
 B ��
)(h%�
)e¨? B 
}�=
&% # Df	'DfeK­)*_	�
&%Ø�=
 B D-%��&­)(h
�¥ B 
¦%�Ô7%_*�­)eK
¦$)«�D B <h
 PF[ ��P � U ��� U2UC[ � ��P � [$#%UÁ¥
# <=@`% B � <=*_@ B @`%'Df*�
)<=	¬��¤h�
@`%_@A*zÉ\4 B (�� ÔHDR�=�
(h� # D
%E�=
K�&�
(+*_	]\ B 
t��Ô|(¢Dfe§@`g|<h
 �=
 B DR�zDfeK$)	'D�¥o�&

g|<=@�	�
&%_*_	�
)@A(+* B 
&%}�=�
e Df@A(h
&%����~D #=# B @`�zDf*_@`�
(�É

P � / � 3 �Hj�qfl=u;q
qfjbm ¯
4 B D #=# Df	'D'&`*�Df<K*_	'D&«x
)	�%Ø�=
>�&
)*_*�
>$)*_<h�=
�g+<�� @ B 
ÁÃ�@`%_*�
¦<=(Kc ��%�%'$¦
)(+*_	�
 B 
>(=@A«x
zDf< �=$&� B Df	'Df*_@ co�=
>�&


g|<h
 B ���
(£��¤h
)	��'¤h
7�K�
?=*�
)(=@A	z¥�
)* B 
&%�eK�zÔx
)(h%�*�
&�'¤=(=@`g+<h
&% # �
<=	}Ô�Df	_	_@A«x
)	zÉ�1�
&%-D #=# 	��|�'¤h
&%�?¢D
%�$&
&%
@Ae DfCx
�� �>d B D§�=$&� B Df	'Df*_@`�
(Z�=
&%}�&�
(+*_	'Df@A(|*�
&%-%z��
ÁÀ�
&�)*_<h
��hDf(h% B ��
&% # D
�&
��=
��&
Eg+<h
-«x�
@A* B D§�zDfeK$)	'Dx�
%'�
(+*>�=
&%}D #=# 	��7��¤h
&%¦@A(|*�$)	�
&%�%'Df(|*�
&%}�hDf(h% B 
�%�
)(h%¦�>d B D¬% # $&�)@ + �zDf*_@`�
(��=
&%�*�,
��¤h
&%}
&%_* # B <h%>%_@Ae # B 


)*�%�
E	'D #=# 	��7��¤h
Î��<�c �
	_e D B @`%_eK
�<=*_@ B @`%�$¬
)(s�)@A(h$)e Df*��
C�	'D # ¤=@`
 ��/�	_@ � �
(£Â�B 
bÉ © 
 # 
)(h�hDf(+*��&
 BAB 
&% �b�)@
(h
���@`% # ��%�
)(+* B D # B < # Df	_*;��<t*�
)e # %;g|<h
 # 
)<t�=
 �¢
ÁÃ7@A?=@ B @A*�$¬� 	�$&%�� B <=*_@`�
(��=
 # 	��
? B ­)eK
&%Ø�=$&��@`$&%Á���
<
%'�
(+*�@A(¢D
�hD # *�$&
&% # �
<=	 B 
&%-D #=# B @`�zDf*_@`�
(h%�*�
)e # % ��	�$&
 B Éa��Df(h% B D # Df	_*_@`
¬%_<=@A«�Df(+*�
�¥h(h�
<h% # 	�� # ��%��
(h%
<=(h
>D #=# 	��7��¤h
�?¢D
%'$&
Ø%�<=	 B �~D
%'%�
)	_«|@`%'%�
)eK
)(+*�«7@`%_<h
 B ¥f<=(h
ØeK$)*_¤h�|�=� B �
C�@`
 B Df	_Cx
)eK
)(|*3<=*_@ B @`%�$&
��hDf(h% B 

�=�
e Df@A(h
��=
 B DE	��
?��
*_@`g|<h
�É+1o
>?=<=*;�=
��&
)*_*�
�D #=# 	��7��¤h
�
&%_*M�=
 B 
)«x
)	 B 
&% B @Ae§@A*'Df*_@`�
(h%��=
&%M%_Ô�%_*�­)eK
&%
D
�)*_<h
 B %¦
)( # 	�� # ��%ÓDf(+*�<=(��zD
��	�
-%_< #=# �
	_*'Df(+*¦�=
&%Ø�&�
(+*_	'Df@A(|*�
&%¦e�< B *_@ # B 
&%z¥ # �
<=«
Df(|*¦%z��
ÁÃ�$&�)<=*�
)	�
)(
*�
)e # %_��	�$&
 B 
)*>��@`% # ��%'Df(+*��=
&%¦e7-)eK
&%¦c�D
�)@ B @A*�$&%>�=
E% # $&�)@ + �zDf*_@`�
(�É

� ��� � (�
�� ���	��� � � � 
�������
��*� 
"� � ��� �J
�� � ������
�� � 
.���8���
ª}(h
�D #=# 	��|�'¤h
 # Df	_*_@`�)< B @`­)	�
)eK
)(+*�@A(|*�$)	�
&%�%'Df(+*�
-DE$)*�$ # 	�� # ��%�$&
 # Df	<E B 
)@`�'¤h
)	Ø
)* 	²@A*O_7@A( �hDf(h%

B �~Df	_*_@`� B 
 �/Q4MO[ �A\�Q � �/Q � ��� � #%U���N 
0� MON���[ # P MO[ � � E B 
)@`�'¤h
)	E����
bÉa��Df(h%-�&
)*-Df	_*_@`� B 
�¥�<=(h
¨*�
&��¤=(=@`g|<h

# Df	_*_@`�)< B @`­)	�
 �=
t�&�
(+*_	]\ B 
 �=
t�zDfeK$)	'Ds
&%�* # 	�� # ��%�$&
��o<=(¹�zD B �)< B ��<�*��
	�%�
)<=	§�)@A(h$)e Df*_@`g|<h
t�=
 B D
�zDfeK$)	'DZ
&%_*¬	�$zD B @`%�$��hDf(h% B 
t?=<=*Î�=
 e Df@A(|*�
)(=@A	§<=(h
t�&�
( + C�<=	'Df*_@`�
(º«x�
< B <h
R�hDf(h% B � @Ae DfCx
7] # 
)	 �
c <h
R^ # Df	 B D¨�zDfeK$)	'D�É © 
��zD B �)< B %�
}?¢D
%'
}%_<=	Ø<=(h
}*�
&�'¤=(=@`g+<h
-����� # *_@Ae§@`%'Df*_@`�
( %��
<h%Ø�&�
(+*_	'Df@A(|*�
&%z¥=
)*



rtm ¯ w�v��onbµ ¸ ��u ¯ µ¹l�p�±²³hvxp:¶3j�v�wxu3µanbn�µ Q �

	�
)«7@`
)(+*(�K	�$&%'�
<h��	�
�<=(£%_Ô�%_*�­)eK
 B @A(h$zDf@A	�
§Df<�Ã�eK�
@A(h��	�
&%-�zDf	_	�$&%zÉ © 
)*_*�
ÎD #=# 	��|�'¤h
 # 
)	_eK
)*�
)(+*_	�

Df<=*_	�
 �=
 �&�
(+*_	'Df@A(h��	�
 # B <h%_@`
)<=	�%K�zDf	'D
�)*�$)	_@`%_*_@`g|<h
&% �hDf(h% B � @Ae DfCx
�� 
ÁÃ=
)e # B 
�� B D # ��%_@A*_@`�
(º�
< B D
*_	'D'�_
&�)*��
@A	�
§�=
¬�=
)<�Ã # �
@A(+*�%Ó�ÁÉ © 
)*�Df	_*_@`� B 
§�=$&�)	_@A*�<=(h
¬*�,
��¤h
§���~D
%�%'
)	_«|@`%�%'
)eK
)(+*�«7@`%_<h
 B � B D
%�%_@`g|<h


)(°	��
?��
*_@`g+<h
 	��&
 # 
)(h�hDf(+*E@ B (h
 # 	�� # ��%�
 # D
%��=
ÎCx$)(h$)	'D B @`%'Df*_@`�
(��=
 B D�eK$)*_¤h�7�=
�¥�(=@3�=
ÎeK�zÔx
)(
��� @A(+*_	��7��<=@A	�
-�=
&%��&�
(+*_	'Df@A(+*�
&%}�hDf(h% B D�*_	'D'� 
&�)*��
@A	�
-�=
 B D��zDfeK$)	'D�¥7�&
�g+<=@�
&%_*M<=*_@ B 
 # �
<=	;	�$&%��
<h��	�

�=
&% # 	��
? B ­)eK
&% # 	�� # 	�
&%EDf<Z�&�
(|*_	]\ B 
§�=
¨�zDfeK$)	'Dt«7@A	_*_<h
 BAB 
�É��-Df(h%�<=( # 	�
)e§@`
)	-*�
)e # %-�=
&%�Cx$)(h$Á�
	'D B @A*�$&%�%_<=	 B �~D
%�%'
)	_«|@`%�%'
)eK
)(+*}«7@`%_<h
 B %�
)	��
(+* # 	�$&%�
)(+*�$&
&%X¥ # <=@`%}(h�
<h%�$)*_<h��@`
)	��
(h% # B <h%�
)(s�=$)*'Df@ B�B 

cd�
	_e D B @`%_eK
�(h�
<h% # 
)	_eK
)*_*'Df(+*��=
E�&�
(+*_	]\ B 
)	�<=(h
E�zDfeK$)	'DÎ«7@A	_*_<h
 BAB 
�É
P � P � / � �`p�q
q�µ¢v�¶3jbq
qfµ¢±²µ ¯ w�¶3jbq
u3µan
13��� # $)	'Df*_@`�
(¹�&�
(h%_@`%_*'Df(+*!�R*_	'Df(h% cd�
	_eK
)	¨�=
&%¨�&�
(h%_@AC�(h
&%¨
)(��&�
e§e Df(h�=
&%z¥\��@A	�
&�)*�
)eK
)(|*¨<=*_@ B @ �

%'Df? B 
&% # Df	�<=(£%_Ô�%_*�­)eK
�¥¢
&%�*�D #=# 
 B $&
¬D
%�%'
)	_«|@`%�%'
)eK
)(+*zÉ�1�
&%}*�
&�'¤=(=@`g+<h
&%����~D
%'%�
)	_«|@`%'%�
)eK
)(+*�«|@`%�<h
 B
�
<R�=
��&�
e§e Df(h�=
-	�$Ácd$)	�
)(h�&$&
�«|@`%�@`�
( � © ¤¢Df<=eK
)*_*�
�����¥�,M% # @�Df<O����¥ ��D
%_¤=@AeK�
*��K�[M�¥ ��<=*���¤=@A(h%'�
(��[L�

# 
)	_eK
)*_*�
)(+*§�=
 % # $&�)@ + 
)	 B DO�&�
e§e Df(h�=
R��� <=(�	��
?��
*Î��@A	�
&�)*�
)eK
)(+*§
)(�cd�
(h�)*_@`�
(¹��� @A(�c �
	_e Df*_@`�
(h%
# 
)	 c <h
&% # Df	�<=(h
��
< # B <h%�@`
)<=	�%��zDfeK$)	'D
%XÉ�67�
<=«x
)(|*z¥ B D B �
@��=
��&�
e§e Df(h�=
�g+<=@�
)(¬�=$&�&�
< B 
 # 
)<=**-)*_	�


ÁÃ # 	_@AeK$&
E�&�
e§eK
 B DÎ	�$)C�< B Df*_@`�
(Z��� <=(h
-c �
(h�)*_@`�
(s�=
�*�,
��¤h
 � 6�DfeK%'�
(s��@ 
bÉhª�(h
E� B D
%�%_@ + �zDf*_@`�
(��=
&%
��@ À�$)	�
)(+*�%"*bÔ # 
&%����~D
%'%�
)	_«|@`%'%�
)eK
)(+*"«7@`%_<h
 B # 
)<=*�-)*_	�
�$)*'Df? B @`
Ø
)(¬cd�
(h�)*_@`�
(§��<¨*�Ô # 
���� @A(�c �
	_e Df*_@`�
(h%
<=*_@ B @`%�$&
&% # �
<=	}$)*'Df? B @A	 B D B �
@��=
E�&�
e§e Df(h�=
��
� �����;��� WI���;�;�
� � 9 � Z � � �
< � [�U � P � [ #�� �.N�U � Y � � U���N � U � M � [ � #T\X�"<=*_@ B @`%�
¦
)( 
)(+*_	�$&
��=
 B D-?��
<h� B 
�=
M�&�
e§e Df(h�=
;�=
&%o@A(�c �
	_e Df*_@`�
(h%\*_	_@`��@AeK
)(h%_@`�
(=(h
 BAB 
&%�
ÁÃ # 	_@AeK$&
&%��hDf(h%�<=(E	�
 # ­)	�
3
)<h� B @`��@`
)(�É
Å B <h% # 	�$&�)@`%'$)eK
)(+*z¥��hDf(h% B 
t�zD
��	�
R��� <=(h
t*�,
��¤h
R�=
 # ��%_@A*_@`�
(=(h
)eK
)(|*¬	_@AC�@`�=
°� ����
&%_*:�O��@A	�

<=*_@ B @`%ÓDf(+* B 
&%�%_@ Ã¬�=
)C�	�$&%3�=
 B @A?�
)	_*�$¦�=
 B D��zDfeK$)	'Dx�Á¥ B D��&�
(h%_@AC�(h
¦
&%_*�
ÁÃ # 	_@AeK$&
¦%��
<h% B D�cd�
	_eK

��� <=(H�'¤¢Df(=Cx
)eK
)(+*¬�=
¨	�
 # ­)	�
Î
)(+*_	�
§�=
)<�ÃZ	�
 # ­)	�
&%E�=$&�)	_@A«�Df(+* B D # ��%_@A*_@`�
(°
)* B ���
	_@`
)(+*'Df*_@`�
(
��� <=(H�
?��_
)*���� @A(+*�$)	.-)*�
)*��=
 B D��zDfeK$)	'D�¥��&
)*_*�
Î*_	'Df(h% cd�
	_e Df*_@`�
(H$)*'Df(+*�	�$&$)«�D B <h$&
7�t�'¤¢D
g+<h

# D
%��=
E*�
)e # %6� B �~Df@`�=
��=
�eK$)*_¤h�|�=
&%��&�
(h%_@`�=$)	'Df(+*�<=(h
��&�
(=(¢Df@`%�%ÓDf(h�&
8� # 	_@`�
	_@���<OeK�|�=­ B 
M
�Æ�=
 B ���
?��_
)*z¥

� �����;��� WI���;�;�
� � 9 � Q � � © ¤¢Df<=eK
)*_*�
�����¥�,3% # @�Df<�����
�� �
< ��
 N \ � � �ON�U � Y ��� U��%N � U � M � [ � #T\X��<=*_@ �B @`%'
�
)(R
)(+*_	�$&
��=
 B D¨?��
<h� B 
��=
-�&�
e§e Df(h�=
��=
&%Ø@A(�cd�
	_e Df*_@`�
(h%¦
ÁÃ�� B <h%�@A«x
)eK
)(+*>
ÁÃ�*_	'Df@A*�
&%¦�=

B � @Ae DfCx
�É+1oD��&�
(h%_@AC�(h
>
&%�*�D B �
	�%;
ÁÃ # 	_@AeK$&
¦�&�
e§eK
 B D���@ À�$)	�
)(h�&
}
)(+*_	�
¦<=(§eK�
*_@ c��&�
<=	'Df(+*Ø
)*
<=(ReK�
*_@ c��=$&%_@A	�$-�hDf(h% B ��
&% # D
�&
��=
 B � @Ae DfCx
�É © 
)*>D
%�%�
)	_«7@`%�%�
)eK
)(|*�%'
�?¢D
%'
�%�<=	 B D¬�=$ + (=@A*_@`�
(
�=
&% e Df*_	_@`�&
&%R��� @A(+*�
)	'D
�)*_@`�
( �
<¿Ç+D
�&�
?=@`
)(²@Ae DfCx
�¥ B @�Df(|* B 
&% eK�
<=«x
)eK
)(+*�%R�=
 # 	_@Ae§@A*_@A«x
&%
«7@`%_<h
 BAB 
&%�� B D¬«|@A*�
&%�%'
��=
 B D§�zDfeK$)	'D�¥

� �����;��� WI���;�;�
� � 9 � Q � 5 � Q ��^£D B @`%E��Â�
bÉ © 
)*_*�
 D #=# 	��7��¤h
�¥�(h�z«�Df*_	_@`�&
K
)*�
ÁÃ�@`%_*'Df(+*�
K�=
 # <=@`%
# 
)<�¥X%'
�?¢D
%�
M%�<=	 B ��
&%_*_@Ae Df*_@`�
(Î�=
 B � ¤h�
eK�
C�	'D # ¤=@`
�g+<=@|	�
 B @`
 B � @Ae DfCx
;�=
3*_	��
@`% # �
@A(|*�%zÉX��Df(h% B 

�zD
��	�
Ø��� <=(¨�
?��_
)* # B Df(�¥X<=(�e§@A(=@Ae¨<=eÆ�=
;g+<¢Df*_	�
 # �
@A(|*�%�D #=# Df	_@`$&%�%_<=	 B 
&%�@Ae DfCx
&%��&�
<=	'Df(+*�
&%

)*K�=$&%�@A	�$&
&% # 
)	_eK
)*§<=(h
O*�
 BAB 
 
&%_*_@Ae Df*_@`�
( # Df	§	�$&%�� B <=*_@`�
(:��� <=( %�Ô7%_*�­)eK
 B @A(h$zDf@A	�
�� @ B 
)(
c�Df<=*-¤+<=@A*EDf<=*_	�
)eK
)(+*Ó�ÁÉo13��
)	_	�
)<=	E
)(£	��
*'Df*_@`�
(H
&%_*ED B �
	�%�
&%�*_@AeK$&
 # Df	-�&
)*_*�
¬¤h�
eK�
C�	'D # ¤=@`
�É
1o
¨�=$&�&�
< # B DfCx
Î�hDf(h% B D B �
@"�=
��&�
e§e Df(h�=
Î
)(+*_	�
 B DK	��
*'Df*_@`�
(£
)* B DK*_	'Df(h% B Df*_@`�
(£
)(=Cx
)(h��	�

�=
&% # 	�� # 	_@`$)*�$&%}@A(|*�$)	�
&%�%'Df(+*�
&%X¥

� �����;��� WI���;�;�
� � 9 � 	 Q � � 	�� � © 	�$)*_<¢D B ��Â�
bÉ��-Df(h%¬�&
��zD
% B 
&%¨eK�
<=«x
)eK
)(+*�%K�=
 B D��zDfeK$)	'D
%'�
(+*Î�&�
(+*_	]\ B $&%7� # Df	_*_@A	§��� @A(�cd�
	_e Df*_@`�
(h%¬«|@`%_<h
 BAB 
&%¬��Ô7(¢Dfe§@`g+<h
&%zÉ�1oDs�&�
(h%_@AC�(h
�%z��
ÁÃ # 	_@AeK

D B �
	�%��&�
e§eK
 B DK	�$)C�< B Df*_@`�
(s��<�eK�
<=«x
)eK
)(|*-�
� �§<=(s��¤¢Dfe # �=
�«7@A*�
&%�%�
E�=$&%_@A	�$�É © 
�*bÔ # 

���~D
%'%�
)	_«|@`%'%�
)eK
)(+* # D BAB @`
�Df<�Ã # 	��
? B ­)eK
&% B @`$&%;� B ��
ÁÃ�*_	'D
�)*_@`�
( �=
&% # 	_@Ae§@A*_@A«x
&%Ø«7@`%_<h
 BAB 
&%;�hDf(h%
B � @Ae DfCx
�É



Q�� Q � Q*687:9 �;��R:���E	��EF��V��A���� �C�G���;�;��� WI���;�;� ��� 9 � WI����D��
�

�-
�(h�
e�?=	�
)<�Ã�*_	'Dz«
Df<�Ã�
ÁÃ�@`%_*�
)(+*�%_<=	 B � <=*_@ B @`%ÓDf*_@`�
(s�=
 B �~D
%'%�
)	_«|@`%'%�
)eK
)(+*�«|@`%_<h
 B �hDf(h% B 
¨�zD
��	�
��>d
B D �zDfeK$)	'DK
&%_*�
)e�?¢Df	�g|<h$&
�� 
 BAB 
¨%�
E�=$ # B D
�&
ÎD B �
	�%�Dz«x
&� B 
�	��
?��
*Ó���a�&�
(h��<=@A*�
¬Df<=*��
e Df*_@`%�$&
¬���~Df<��
*��
eK�
?=@ B 
&% ��Å�@`%�%ÓDf	��7�DE�@A?�� BAB 
)*R�[M�
b¥M$)«7@A*�
)eK
)(+*�%������|�&�)< B *'Df*_@`�
(h% ��^£Df	���¤¢Df(h�¿��Â�
bÉ;�-
 (h�
e�?=	�
)<�Ã
*_	'Dz«
Df<�Ã�
ÁÃ�@`%_*�
)(|*ÎDf<h%�%�@ B �
	�%�g|<h
 B DO�zDfeK$)	'D�
&%_*¨�=$ # �
	_*�$&
 ��/ BAB 
)(k�[M�¥ �-DfCx
)	¬�[K�
bÉ�Å B <h%_@`
)<=	�%¨*_	'D��
«�Df<�Ã �
(+*>
)( + (��&�
(h%_@`�=$)	�$ B � <=*_@ B @`%'Df*_@`�
(��=
���@ À�$)	�
)(+*�
&%}�zDfeK$)	'D
%¨� 
)e�?¢Df	�g|<h$&
&%�
)*>�=$ # �
	_*�$&
&%Ó�Á¥=
)(
	�­)C B 
�Cx$)(h$)	'D B 
 �E�=
&% + (h%��=
>	�
&�&�
(h%_*_	_<h�)*_@`�
(EM
�Î¥ # �
<=	��=
 B �~D
%�%�
)	_«7@`%�%�
)eK
)(|*;«7@`%_<h
 B ?¢D
%�$�%�<=	M<=(h

# Df@A	�
 ��� @Ae DfCx
&% � �-DfCx
)	¨�CO 
b¥��
<H�=
 B DO�&�|� # $)	'Df*_@`�
(�
)(+*_	�
 <=(h
K�zDfeK$)	'DRC B �
?¢D B 
t
)*�<=(h
K�zDfeK$)	'D
B �7�zD B 
 ��^£Df	���¤¢Df(h�Z��Â�¥1� B Df(h��@A(£��@ 
bÉ

�-Df(h% B 
��zD
��	�
-�=
&%;*_	'Dz«
Df<�Ã�	�$zD B @`%�$&%z¥|(h�
<h%Ø(h�
<h%Ø%'�
e§eK
&%Ø%�<=	_*��
<=*Ø@A(|*�$)	�
&%�%�$&%2� B �~D #=# B @`�zDf*_@`�
(
�=
&%}*�
&��¤=(=@`g|<h
&%}���~D
%�%'
)	_«|@`%�%'
)eK
)(+*>«7@`%_<h
 B �
�ÎÉ=�-
 # B <h%z¥ B 
&% # 	��
? B ­)eK
&% B @`$&%�� B � <=*_@ B @`%ÓDf*_@`�
(s��� <=(h

*�
 BAB 
Î*�
&�'¤=(=@`g+<h
§
)(H%�Ô|(|*_¤h­&%�
Î��� @Ae DfCx
&%E%��
(+*�
ÁÃ�*_	.-)eK
)eK
)(+*�%�@Ae # B @ + $&%z¥ B 
Î�zD B �)< B �=
 B D # ��%_@A*_@`�
(
�=
&% # 	_@Ae§@A*_@A«x
&%��
� # �
<=«
Df(|*¦%�
�cdDf@A	�
-�=
�e Df(=@`­)	�
EDf(¢D B Ô|*_@`g|<h
§� 
)*�(h�
( # B <h% # Df	¦
ÁÃ�*_	'D
�)*_@`�
(O�hDf(h%
B � @Ae DfCx
X�Á¥|	�
)(h�hDf(+* B 
>�zD B �)< B �=
 B DEe Df*_	_@`�&
}��� @A(|*�
)	'D
�)*_@`�
(�¥�	�
 B @�Df(+* B 
>eK�
<=«x
)eK
)(+*��=
&%Ø�
?�� 
)*�%;� B D
«7@A*�
&%�%�
¨�=
 B Dt�zDfeK$)	'D�¥�
ÁÃ=D
�)*§� �&
�(���
&%�* # B <h%�<=(h
¨
&%�*_@Ae Df*_@`�
(a�ÁÉ © 
)*�D
% # 
&�)*�%'
)	'DK�&�
e # B $)*�$Î�hDf(h%
B DK%_<=@A*�
��=
E�&
��=�7�)<=eK
)(+*zÉ

P � P � P ® q
qfµhv�¶3jbq
qfµ¢±²µ ¯ w ¶3jbq
u3µ¢n P �
1�
 # 	_@A(h�)@ # 
}�=
 B �~D
%'%�
)	_«|@`%'%�
)eK
)(+*;«|@`%_<h
 B �
� 	�
 # ��%�
}%_<=	�<=(h
}�&�
e§e Df(h�=
�
)( � 7 DIF���� �@���H��A
�

g|<=@ØD��&�
e§eK
 # Df	'DfeK­)*_	�
&% B 
&%�@A(�c �
	_e Df*_@`�
(h% # 
)	 c <h
&%¨��@A	�
&�)*�
)eK
)(|*Î�hDf(h% B � @Ae DfCx
�É�1�
 # 	_@A(h�)@ # 


&%�*Ø�=
�% # $&�)@ + 
)	Ø�hDf(h%¦�&
)*_*�
�?��
<h� B 
�<=(h
��&�
( + C�<=	'Df*_@`�
( �¨Df*_*�
)@A(h��	�
§� «x�
@A	2��@AChÉ7��É~�x�ÁÉ © 
)*_*�
-�&�
( + �
C�<=	'Df*_@`�
(s	�
 # 	�$&%�
)(+*�
 B D ����F � �>WI� � DI� ����� É

Déplacement

Tâche visuelle

Information courante

Rebouclage

Asservissement
visuel

Observation

�������a��É~� � 	�[$��L ��� Y ' N�U�U � M ��� U U ��
0� # P ��� U�� ���

���
*��
(h% 0 <=(°«x
&�)*�
)<=	E	�
 # 	�$&%�
)(|*'Df(+* B ��
)(h%'
)e�? B 
 �=
&%E@A(�c �
	_e Df*_@`�
(h%�«|@`%_<h
 BAB 
&%���¤h�
@`%_@`
&% # �
<=		�$zD B @`%'
)	 B D¬*�,
��¤h
�¥h
)* 03S B DÎ�&�
( + C�<=	'Df*_@`�
(Z�=$&%_@A	�$&
��hDf(h% B � @Ae DfCx
�É¢Å"Df	}
ÁÃ�
)e # B 
�¥¢%_@��
(O�&�
(h%_@`�=­)	�
<=(h
R��	��
@A*�
��=$)*�
)	_e§@A(h$&
 # Df	¬%'
&%¬�=
)<�Ã # Df	'DfeK­)*_	�
&%��H
)* B � ��@`%_*'Df(h�&
 Df<k�&
)(|*_	�
R�=
 B � @Ae DfCx
R
)*�
	_@`
)(|*'Df*_@`�
(a�Á¥��
( # 
)<=*��=$ + (=@A	}<=(h
¨�&�
( + C�<=	'Df*_@`�
( + (¢D B 
E*�
 BAB 
�g|<h
E�&
)*_*�
¨��	��
@A*�
¬D #=# Df	'Df@`%�%'
E«x
)	 �
*_@`�zD B 
��&
)(+*_	�$&
��hDf(h% B � @Ae DfCx
�Éh1oD§�&�
( + C�<=	'Df*_@`�
(Z�=$&%_@A	�$&
E
&%_*}D B �
	�%o� 03S�� O ����� B � Q�� O
	 ��� 
 Q É
Å\�
<=	RD
%�%_<=	�
)	 B D°�&�
(|«x
)	_Cx
)(h�&
��=
 0 «x
)	�% B 
)<=	K«�D B 
)<=	�%K�=$&%_@A	�$&
&% 03S ¥"@ B 
&%_*§(h$&�&
&%'%'Df@A	�
O�=
�&�
(=(¢D'&`*_	�
 B D�e Df*_	_@`�&
���� @A(|*�
)	'D
�)*_@`�
(�� �
< Ç+D
�&�
?=@`
)(O@Ae DfCx
X� T�� g|<=@�	�
 B @`
 B 
�eK�
<=«x
)eK
)(|*��=
 B ���
?��

�_
)*R�hDf(h% B � @Ae DfCx
°Df<²eK�
<=«x
)eK
)(+*��=
 B D��zDfeK$)	'D�É © 
)*_*�
Z	�
 B Df*_@`�
(2
&%_*R�=$ + (=@`
 # Df	 B ��$&g|<¢Df*_@`�
(



rtm ¯ w�v��onbµ ¸ ��u ¯ µ¹l�p�±²³hvxp:¶3j�v�wxu3µanbn�µ Q��

��,3% # @�Df<Z����¥ © ¤¢Df<=eK
)*_*�
¬����
+�
�0 �$T�� � : �d��É`@X�

�>d �0 	�
 # 	�$&%�
)(|*�
 B 
ReK�
<=«x
)eK
)(+*��=
 B ���
?��_
)*K�hDf(h% B � @Ae DfCx
 
)* � : B 
R*��
	�%�
)<=	K�)@A(h$)e Df*_@`g+<h
��
<«7@A*�
&%�%�
��=
 B D§�zDfeK$)	'D�É
1oD§*�,
��¤h
�«7@`%_<h
 BAB 
 G�� 
&%_*}D B �
	�%>�=$ + (=@`
 # Df	��

G�� ��� OP0�� 0<S Q �d��É~�x�
�>d � ¥�D #=# 
 B $Îe Df*_	_@`�&
§�=
§�&�
e¨?=@A(¢Df@`%��
(�¥�
&%_*��'¤h�
@`%_@`
§�=
§%��
	_*�
Îg+<h
 � T�� %��
@A*E�=
¬	'Df(=C # B 
)@A( B 
B �
(=CH�=
 B Ds*_	'D'� 
&�)*��
@A	�
 H	��

��� É � ��T %� %_@ B DZ*�,
��¤h
R«7@`%_<h
 BAB 
R�&�
(+*_	'Df@A(|* B 
&%§%_@ Ã��=
)C�	�$&% �=
B @A?�
)	_*�$��=
 B D¨�zDfeK$)	'D�� (h�
<h%¦«x
)	_	��
(h%>�&�
e§eK
)(+*��=$ + (=@A	 � �hDf(h% B 
��zD
%>�>d B D¬*�,
��¤h
�(h
��&�
(|*_	'Df@A(+*
# D
% B 
&%�%_@ ÃÎ�=� B �ÁÉ TV% �=$)(h�
*�
 B D # %�
)<h�=�-@A(|«x
)	�%�
¦�=
 B D�e Df*_	_@`�&
 T É Ä (§(h�
*�
¦g|<h
 B D # %�
)<h�=�-@A(+«x
)	�%�
��� <=(h
�e Df*_	_@`�&
 T �=
E��@AeK
)(h%_@`�
( O�� �-� Q ¥h�>d @A(+«x
)	�%�
�Cx$)(h$)	'D B @`%�$&
E
&%_*>�=$ + (=@`
 # Df	��

T % �
� OPT�� T Q����@T�� %_@ ��� �
T � OPTVT � Q ��� %_@A(h�
( �d��ÉNMx�

© B D
%�%_@`g|<h
)eK
)(+*z¥��
(E�
?=*_@`
)(+* TV% # Df	�<=(h
��=$&�&�
e # ��%_@A*_@`�
(¬
)(E«
D B 
)<=	�%o%_@A(=C�< B @`­)	�
&%;� eK$)*_¤h�7�=
Ø6|.-�E�ÁÉ��Df(h%}(h�
*_	�
¬�zD
%z¥ � 	�
 # 	�$&%�
)(+*�
 B 
�(h�
e�?=	�
Î�=
 # 	_@Ae§@A*_@A«x
&%-«7@`%_<h
 BAB 
&%z¥ � B 
E(h�
e¨?=	�
¬�=
¨�=
)C�	�$&%-�=
B @A?�
)	_*�$ � %_@ Ã # �
<=	><=(h
E�zDfeK$)	'D§(h�
(��b�&�
(+*_	'Df@A(+*�
X�ÁÉ

Å��
<=	�D
%�%�<=	�
)	¦<=(h
E�=$&�)	��
@`%�%'Df(h�&
E
ÁÃ # �
(h
)(+*_@`
 BAB 
��=
 B ��
)	_	�
)<=	 0�� 0<S ¥ �Î%'D&«x�
@A	��
�G�� ����� G��

B D¬«7@A*�
&%�%�
��=
 B DÎ�zDfeK$)	'D§
&%�*}�=�
(=(h$&
 # Df	��
� : ����� G�� �d��É B|�

�>d � 
&%_*¦<=(O%��zD B Df@A	�
 # ��%_@A*_@ c"	�$)C B Df(+* B D¬«|@A*�
&%�%'
��=
E�&�
(+«x
)	_Cx
)(h�&
¨
ÁÃ # �
(h
)(+*_@`
 BAB 
¨�=
 0 «x
)	�% 0<S É
P � P � 3 �H³ � ¯ jdwxj�m ¯ ¸ ��u ¯ µ¹w�»�l+¼Mµ�¶3j�qfuMµ¢nbnbµ
ª�(h
-�=
&%>��@%$ �)< B *�$&%>�=
 B �~D
%�%�
)	_«7@`%�%�
)eK
)(|*¦«|@`%_<h
 B ?¢D
%'$�@Ae DfCx
�
&%�*��=
��=$)	_@A«x
)	 B D¬e Df*_	_@`�&
���� @A(��

*�
)	'D
�)*_@`�
( T �&�
	_	�
&% # �
(h�hDf(|*!� B D # 	_@Ae§@A*_@A«x
t�=
t�&�
(+*_	]\ B 
���¤h�
@`%_@`
�É�ª�(h
KeK$)*_¤h�7�=
 %_Ô�%_*�$)e Df*_@`g|<h
D§$)*�$ # 	�� # ��%�$&
E�hDf(h%
� © ¤¢Df<=eK
)*_*�
¬����
bÉ¢0o�
<=*�
E@A(�cd�
	_e Df*_@`�
(Z«|@`%_<h
 BAB 
 # 
)<=* # �
*�
)(+*_@`
 BAB 
)eK
)(|*6-)*_	�

<=*_@ B @`%�$&
¬�hDf(h% B DKe7-)eK
¬*�,
��¤h
Î�=
 # ��%�@A*_@`�
(=(h
)eK
)(+*����&�7�
	��=�
(=(h$&
&%��=
 # �
@A(+*�%z¥��
	_@`
)(+*'Df*_@`�
(H��� <=(h

��	��
@A*�
�¥�%_<=	 c�D
�&
�¥7% # ¤h­)	�
�¥7��@`%�*'Df(h�&
�¥=
)*���É7��Df(h% B �~Df(=(h
ÁÃ=
�×:g|<h
 B g+<h
&%�
ÁÃ=
)e # B 
&%¦�=
�e Df*_	_@`�&
&%¦��� @A(��
*�
)	'D
�)*_@`�
(s%'�
(+* # 	�� # ��%�$&%zÉ
© �
(=(¢Df@`%�%'Df(|*t�&
&%§e Df*_	_@`�&
&%t��� @A(+*�
)	'D
�)*_@`�
(�¥ B DZeK�7�=$ B @`%'Df*_@`�
(¿��� <=(h
 *�,
�'¤h
O«7@`%_<h
 BAB 
O
&%_*K��@A	�
&�)*�
�É
ª�(h
¬�&� BAB 
&�)*_@`�
(��=
¨*�,
�'¤h
&%E?¢D
%_@`g|<h
&%�
&%_*EDf@A(h%_@��=$ + (=@`
�É�1�
Î%_Ô�%_*�­)eK
Îg|<h
¨(h�
<h%E<=*_@ B @`%��
(h% # 
)	_eK
)*
�=
>�=$ + (=@A	 B 
&%�*�,
��¤h
&%Ø�=
¦*bÔ # 
! ¿«x
)	�%3ÈÎ¥��>d" 
)*3È %��
(|*M�=
&%M$ B $)eK
)(|*�%;�=
$# # �
@A(|*z¥ B @AC�(h
�¥x% # ¤h­)	�
�¥
�)Ô B @A(h��	�
�¥\�&
)	�� B 
�¥\
)*���É&%+É\�-$ + (=@A	¬<=(h
K*�,
��¤h
��=
 �&
 *bÔ # 
 	�
)«|@`
)(|*!��%_*_@ # < B 
)	Îg+<h
 B ���
(���¤h
)	��'¤h
 �
«x�
@A	 B ���
?�� 
)*' ]�%_<=	W^ B ���
?�� 
)*;È �hDf(h% B ��
&% # D
�&
��=
 B � @Ae DfCx
�É����
*��
(h%;@`�)@�g+<h
( 
)*3È (h
��=$ + (=@`%�%�
)(+*
# D
%;c �
	��&$)eK
)(|* B 
}e7-)eK
�*bÔ # 
��=
 # 	_@Ae§@A*_@A«x
�É=/ *_@A*_	�
-����
ÁÃ�
)e # B 
�¥7<=(h
��&�
(+*_	'Df@A(+*�
��=
}*�Ô # 
2] # �
@A(+*
«x
)	�% B @AC�(h
R^E%_*_@ # < B 
Eg|<h
 B ���
(��'¤h
)	���¤h
8�¬«x�
@A	}<=( # �
@A(|*��
�Æ%_<=	¦<=(h
 B @AC�(h
��
�ÎÉ
4 B 
&%�*z¥��=
 # B <h%z¥ # ��%�%_@A? B 
Î���~Df<=C�eK
)(|*�
)	��&
)*_*�
§�&� BAB 
&�)*_@`�
(��=
Î*�,
��¤h
&%E?¢D
%_@`g+<h
&%�
)(b]�
)e # @ B Df(|*W^ B 
&%



Z � Q � Q*687:9 �;��R:���E	��EF��V��A���� �C�G���;�;��� WI���;�;� ��� 9 � WI����D��
�

e Df*_	_@`�&
&%���� @A(|*�
)	'D
�)*_@`�
( Df@A(h%�@ag|<h
 B 
&%;«x
&�)*�
)<=	�%;����
)	_	�
)<=	¦D
%�%��7�)@`$&%zÉ+Å"Df	�
ÁÃ�
)e # B 
 # �
<=	Ø�&�
(h%_*_	_<=@A	�

<=(h
 *�,
��¤h
��=
 # ��%_@A*_@`�
(=(h
)eK
)(+* # Df	¨	'D #=# �
	_*:�R<=(�%'
)C�eK
)(+*Î�=$ + (=@ # Df	¬�=
)<�Ã # �
@A(|*�% )�� 
)* )��Dz«x
&� ) S�� 
)* ) S�� B 
)<=	�% # ��%_@A*_@`�
(h%��=$&%_@A	�$&
&%��hDf(h% B � @Ae DfCx
�¥ B D�e Df*_	_@`�&
K��� @A(+*�
)	'D
�)*_@`�
(k
&%_*��=$ + (=@`

# Df	��

T�� � � T � �
T � �
	 �d��ÉNKx�

�>d T���� 
&%_* �=$ + (=@`
 # Df	Z� %_@ )�
 � O * � , Q 
)* 6�
&%_* B D # 	��fcd�
(h�=
)<=	t��< # �
@A(+* � ��<=*���¤=@A(h%'�
(²�[L�¥© ¤¢Df<=eK
)*_*�
¬����
 ���

T ��� ��� ����� 6 	 * � 6 * , � O���� * 
 Q ,
	 ����� 6 , � 6 ��� , 
 � * , � *�� �d��ÉNLx�

1o
��zD B �)< B �=
¨�&
)*_*�
�e Df*_	_@`�&
���� @A(|*�
)	'D
�)*_@`�
( # 
)<=*�-)*_	�
�*_	��
<=«x$&
¬�hDf(h% B �~Df(=(h
ÁÃ=
E×2
)*}�hDf(h%
� © ¤¢Df<��
eK
)*_*�
¨����
bÉh1�
�«x
&�)*�
)<=	}����
)	_	�
)<=	�@Ae # B @`g+<h$��hDf(h% B ��$&g+<¢Df*_@`�
(£��É~�Î
&%_*}�=�
(=(h$ # Df	��

OP0 � 0<S Q ������ * � � * ���, � � , � �* 
 � * � �, 
 � , �!�
"�##$ �d��É O��

1\D B �
@o�=
��&�
(+*_	]\ B 
�*��
*'D B 
E
&%_*}�=�
(h���=�
(=(h$&
 # Df	��

� : �����&% ���� ����� 6 � 	 * � � 6 � * � , � � O���� * 
� Q , �	 �'��� 6 � , � � 6 � ��� , 
� � * � , � � * ������ 6 
 	 * 
 � 6 
 * 
 , 
 � O���� * 

 Q , 

	 �'��� 6 
 , 
 � 6 
 ��� , 

 � * 
 , 
 � * 


"�##$ % ���� * � � * �(�, � � , � �* 
 � * �!�, 
 � , �!�
"�##$
�d��É~Âx�

P � P �*) +£³¢q
uMn�w
p�wxq · p�q
q�µ¢v�¶3jbq
qfµ¢±²µ ¯ wO¶3jbq
u3µ¢n�µ=ws±²mou3¶oµ¢±²µ ¯ w ¸ µkl�p�±²³hvxp
�-Df(h%§�&
)*_*�
 # Df	_*_@`
�¥�(h�
<h%§D BAB �
(h%§
ÁÃ # B �
	�
)	§g|<h
 B g+<h
&% # ��%�%_@A?=@ B @A*�$&%Î�fÀ�
)	_*�
&%¬��@A	�
&�)*�
)eK
)(|* # Df	

B �~D
%'%�
)	_«|@`%'%�
)eK
)(+*�«7@`%_<h
 B �&*�,
�'¤h
3�=
 # ��%_@A*_@`�
(=(h
)eK
)(+*z¥�%_<=@A«7@x�hDf(h% B � @Ae DfCx
M��� <=(��
?��_
)*�%�
��=$ # B D c Df(|*z¥

)* # �
<=	�%_<=@A*�
���� <=(s�
?�� 
)*}�hDf(h%><=(h
E%��&­)(h
�É,.-/,.-10�-32 J547698.:<;=:?> �=@BA �CA �=DEDE:� F:GD��
���
<h%Ø	�
 # 	�
)(h�
(h%¦�hDf(h%��&
)*_*�
-
ÁÃ # $)	_@`
)(h�&
 B ��
ÁÃ=
)e # B 
-�=
}*�,
�'¤h
�«|@`%_<h
 BAB 
 # 	�$&%�
)(|*�$-�hDf(h% B � @A(|*_	��f�

��<h�)*_@`�
(�É�1oD �=$ + (=@A*_@`�
(Z�=
¨�&
)*_*�
�*�,
�'¤h
�$)*'Df@A*�]b«x�
@A	 B 
E*'Df? B 
zDf<Z�=
�^Z�
(h
)*��&
)(|*_	�$¨�hDf(h% B � @Ae DfCx
R^'É
Å��
<=	Ø	�$zD B @`%�
)	;�&
)*_*�
}*�,
��¤h
�(h�
<h%M�=
)«x�
(h%Ø�&�
(+*_	]\ B 
)	Ø*��
<h% B 
&%;�=
)C�	�$&%M�=
 B @A?�
)	_*�$}�=
 B DE�zDfeK$)	'D�É+ª�(h

e Df(=@`­)	�
¨�=
-	�$zD B @`%�
)	}�&
)*_*�
�*�,
�'¤h
t� @ B 
)(�
ÁÃ�@`%_*�
����~Df<=*_	�
&%Ó�¦
&%_*}�=
���¤h
)	��'¤h
)	J�¬«x�
@A	}<=(O	�
&�)*'Df(=C B 
I�
<=(h
 # ��%_@A*_@`�
(Z�=�
(=(h$&
¬�hDf(h% B � @Ae DfCx
�É © 
¨	�
&�)*'Df(=C B 
 # 
)<=*6-)*_	�
¨�=$ + (=@��&�
e§eK
¬g+<¢Df*_	�
 # �
@A(+*�%zÉ�1oD
e Df*_	_@`�&
¨��� @A(+*�
)	'D
�)*_@`�
(Z	�
 B Df*_@ c�Df<�	�
&�)*'Df(=C B 
�
&%_*}D B �
	�%>�=$ + (=@`
 # Df	��

T�H �JI T � � � T � � � T ��K � T �MLON � �d��É~�x�

�>d T ��� �QP �R� �TSTS �QUs
&%_*��=$ + (=@`
§�hDf(h% B ��$&g+<¢Df*_@`�
(���ÉNL�É T�H 
&%�*-D B �
	�%-<=(h
Îe Df*_	_@`�&
WV %YX 
)*�
&%_*��=
	'Df(=C # B 
)@A(�� *��
<h% B 
&%>�=
)C�	�$&%��=
 B @A?�
)	_*�$�%��
(+*>@Ae # B @`g|<h$&%}�hDf(h% B D¬*�,
��¤h
X�ÁÉ



rtm ¯ w�v��onbµ ¸ ��u ¯ µ¹l�p�±²³hvxp:¶3j�v�wxu3µanbn�µ Z=5

1�
&% # ��%_@A*_@`�
(h%t�=$&%�@A	�$&%��=
&%Rg|<¢Df*_	�
 # �
@A(+*�%R%��
(|*OD B �
	�%��=$ + (=@`
&% # Df	 O�� ��� Q ¥ O ��� ��� Q ¥ O ��� � � � Q ¥
O�� � � � Q �>d � 
)*���%��
(+*¦	�
 B Df*_@ cd%"� B D¨*'Df@ BAB 
-	�$&
 BAB 
E�=
 B ���
?�� 
)*¦C�	'D # ¤=@`g|<h
-	�
 # 	�$&%�
)(|*'Df(+* B 
-*'Df? B 
zDf<
)* �=
 B D�*'Df@ BAB 
°�=$&%_@A	�$&
°�hDf(h% B � @Ae DfCx
�É¦1oD + C�<=	�
H��ÉNMkeK�
(+*_	�
 B 
&%R	�$&%�< B *'Df*�%�D
%�%��7�)@`$&% ���&
)*_*�

�=$)eK�
(h%_*_	'Df*_@`�
(�Éa1�
&%¦@Ae DfCx
&%���ÉNM=�dDx�¦%��
(+*}�=
&%>@Ae DfCx
&%¦	�
 B Df*_@A«x
&%�� B D¬«7<h
��=
 B D§�zDfeK$)	'D§
)*��§<=(h

«7<h
§�=
K�=
&%�%_<h%�eK�
(|*_	'Df(+*¬�&
)*_*�
 �zDfeK$)	'DH� «x
)	_*�
K�hDf(h% B � @Ae DfCx
X�ÁÉo1�
&% + C�<=	�
&%¨��ÉNM=� ?�¥��X�-eK�
(|*_	�
)(+*
B ��$)«x� B <=*_@`�
(R�=
&%3«7@A*�
&%�%�
&%3�zD B �)< B $&
&%;	�
&% # 
&�)*_@A«x
)eK
)(+*�
)( *_	'Df(h% B Df*_@`�
(�
)*M	��
*'Df*_@`�
(�É+1\D + C�<=	�
���ÉNM=� �¢�
eK�
(+*_	�
 B ��$)«x� B <=*_@`�
(s�=
 B ��
)	_	�
)<=	�D
%�%'�|�)@`$&
EDf<�Ã g+<¢Df*_	�
 # �
@A(|*�%zÉ=��Df(h%>�&
)*>
ÁÃ�
)e # B 
�¥ B 
&%>%_@ Ã��=� B �=

B DÎ�zDfeK$)	'DK%'�
(+*>�&�
(+*_	'Df@A(|*�%z¥�Df<h�)<=(sDf<=*_	�
�eK�
<=«x
)eK
)(+*�(h
 # 
)<=*>�=�
(h�(-)*_	�
E�=�
(=(h$I� B D§�zDfeK$)	'D�É,.-/,.-10�-/, Y�� A�� A ;
	=DE@��ÁU A  
	�� : �
� �;� ��F �0� 9 �
���
<h%¦�&�
(h%_@`�=$)	��
(h%��Î�&
�(=@A«x
zDf<O<=(h
-*�,
�'¤h
E��@ À�$)	�
)(+*�
E�=
 B D¬*�,
�'¤h
E�=
 # ��%�@A*_@`�
(=(h
)eK
)(+*z¥¢�hDf(h%

B 
�%�
)(h%¦�>d B D¬�)@A? B 
-
&%_*Ø<=( �
?�� 
)*¦
)(ReK�
<=«x
)eK
)(+*zÉ=13��
)	_	�
)<=	 OP0 � 03S Q �=$ # 
)(h� �=�
(h� � B D�cd�
@`%���<eK�
<=«x
)eK
)(+*��=
 B DÎ�zDfeK$)	'DK
)*�� B DÎc �
@`%¦��<OeK�
<=«x
)eK
)(|*��=
 B ���
?��_
)*}��� @A(|*�$)	.-)*¬� B ���
?��_
)*}%_<=	 B 
&g|<h
 B
�
(R	�$zD B @`%�
 B D¨*�,
��¤h
E�=
�cd�|�zD B @`%'Df*_@`�
(a�ÁÉ�4 B cdDf<=*¦�=�
(h��	�
&�)*_@ + 
)	 B D¬�&�
e§e Df(h�=
E
)(+«x�XÔx$&
I� B D¨�zDfeK$)	'D
# �
<=	�*�
)(=@A	-�&�
e # *�
Î�=
¨�&
¨eK�
<=«x
)eK
)(+*zÉ © 
)*_*�
Î
)	_	�
)<=	���@A*�
¨�=
(]b*_	'D'&`(¢DfCx
R^¬�hDf(h% B � @Ae DfCx
Î��<h
ÎDf<
�=$ # B D
�&
)eK
)(+*�@A(+*_	_@A(h%�­&g|<h
E�=
 B ���
?��_
)*}�hDf(h% B DÎ%��&­)(h
 # 
)<=*>%z�~Df(=(|< B 
)	}
)(���¤h
)	��'¤¢Df(+*J�Î�&�
e # 
)(h%�
)	
B 
&%¦«�Df	_@�Df*_@`�
(h%}�=
 0 ��<h
&%}Df<�Ã eK�
<=«x
)eK
)(+*�%��=
 B ���
?�� 
)*zÉ1�
�eK�
<=«x
)eK
)(|*��=
 B ���
?��_
)*}�hDf(h% B � @Ae DfCx
 # 
)<=*}%'
-	�$&$&�)	_@A	�
 # Df	��

�0 ��T � � : � T�� ��� �d��É`@z�x�

�>d T � � � : 
)* T � � ��� %'�
(+*"	�
&% # 
&�)*_@A«x
)eK
)(+* B D��&�
(+*_	_@A?=<=*_@`�
(��=
 B D}«7@A*�
&%�%�
��=
 B D��zDfeK$)	'D-
)*��&
 BAB 
¦��<eK�
<=«x
)eK
)(+* # 	�� # 	�
��=
 B ���
?�� 
)*¦Df<teK�
<=«x
)eK
)(|*>�=
��&
 B <=@ �b�)@��hDf(h% B � @Ae DfCx
�É��-Df(h%Ø(h�
*_	�
��zD
% B D�«7@ �
*�
&%�%�
 # 	�� # 	�
¦�=
 B ���
?�� 
)* ��� 
&%�*�*��
<>�_�
<=	�%��&�
(=(+<h
�É�1\D}(h�
<=«x
 BAB 
�«7@A*�
&%�%�
��=
 B D��zDfeK$)	'D-%_< #=# 	_@Ae Df(+*
B 
&%>
)	_	�
)<=	�%��=
-*_	'D'&`(¢DfCx
�
&%_*>�=�
(=(h$&
 # Df	��

� : �����NG�� � � �d��É`@A@X�

� ��� 7 D0� 	�?BD 9 ���S�C� � �
� � � AC�����0DI� � 	�� �;� ��� 9 � � � � 4 B 
&%_* # ��%�%�@A? B 
s�=
s(h
 # D
%R%_< #=# 	_@AeK
)	
�&�
e # B ­)*�
)eK
)(+* B 
&%¬
)	_	�
)<=	�%Î�=
�*_	'D'&`(h
�¥ # �
<=	¬(h
 # D
%ÎDz«x�
@A	Î<=(keK�
<=«x
)eK
)(|*§*_	�� #¹# Df	 cdDf@A*§�=
 B D
�zDfeK$)	'D�
)* %_@Ae�< B 
)	 # Df	 B �H<=(h
��&
)	_*'Df@A(h
�c �
	_eK
s��� @A(h
)	_*_@`
�É;4 B %_< $K*��=
 # �
(h�=$)	�
)	 B D°c �
	��&
s��<
*�
)	_eK
E�=
E�&�
	_	�
&�)*_@`�
(s
)(OÔRD
%'%��|�)@�Df(|*><=(O%��zD B Df@A	�
��

� : ����� G ��� � .
�>d � 
&%_*¦<=(�%��zD B Df@A	�
E*�
 B g+<h
 �	� I 	 � � N É1oD + C�<=	�
O��É B£eK�
(+*_	�
 B 
&%¬$)«x� B <=*_@`�
(h% �=
&%§
)	_	�
)<=	�%§�hDf(h% B � @Ae DfCx
 �hDf(h%Î<=(h
�
ÁÃ # $)	_@`
)(h�&
 �=

*_	'D
�._7@A(=C %_@Ae # B 
�É¢ª}(O�
?��_
)*>%�
��=$ # B D
�&
E�hDf(h% B ��
)(|«|@A	��
(=(h
)eK
)(|*-Dz«x
&��<=(h
�«7@A*�
&%�%�
��&�
(h%_*'Df(|*�
�Éhª�(
D
%�%�
)	_«7@`%�%�
)eK
)(|*E
&%_*-	�$zD B @`%�$K%_<=	-<=( # �
@A(+*z¥ B 
§�&
)(|*_	�
K�=
 B ���
?��_
)*zÉ�/}<H�=$)?=<=*E�=
 B �~Df(=@Ae Df*_@`�
(�¥\�
(
��¤h�
@`%�@A*t<=(h
Z�&�
( + C�<=	'Df*_@`�
(2*�
 BAB 
sg|<h
 B ��
)	_	�
)<=	 %��
@A*t(+< BAB 
º� �
?��_
)* c�D
�&
b� B D��zDfeK$)	'Dx�ÁÉØ��Df(h% B D
+ C�<=	�
R��É B¢�dDx�Á¥��
(¹%z�~D # 
)	 c �
@A*§g+<h
 B ��
)	_	�
)<=	§Df<=C�eK
)(|*�
 �=
 e Df(=@`­)	�
tcd�
	_*�
�¥�Dz«
Df(|*§�=
 	�
&�=$&�)	���&`*_	�

� �&
 # 
)(h�hDf(+*K
 BAB 
R(h
R%z�~Df(=(+< B 
 # D
%Á�ÁÉ © ��
&%�* B 
�eK�
<=«x
)eK
)(|* # 	�� # 	�
 �=
 B ���
?�� 
)*Kg|<=@�@A(h��<=@A*Î�&
)*_*�


)	_	�
)<=	zÉ¦1oD + C�<=	�
H��É B¢� ?a�teK�
(|*_	�
£<=(h
°�&�
e # 
)(h%'Df*_@`�
(2?�
zDf<h�&�
< #2# B <h%Rcd�
	_*�
£�=
Z�&
)*_*�
°
)	_	�
)<=	
� � � 	 S��x�¨
)*¬
)( + ( B D + C�<=	�
���É B¢� �X�EeK�
(+*_	�
t<=(h
t�&�
e # 
)(h%'Df*_@`�
(k*��
*'D B 
�É\��Df(h%¬�&
 �zD
%z¥ B ���
?��_
)*	�
&%_*�
-*��
<>�_�
<=	�%}�&
)(|*_	�$��hDf(h% B � @Ae DfCx
Eg|<h
 B g|<h
E%��
@`
)(+*�%�
&%¦eK�
<=«x
)eK
)(+*�%XÉ



Z:Q Q � Q*687:9 �;��R:���E	��EF��V��A���� �C�G���;�;��� WI���;�;� ��� 9 � WI����D��
�

D

-0.1

-0.05

0

0.05

0.1

0.15

0 100 200 300 400 500 600

’Tx’
’Ty’
’Tz’

?
-0.1

0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0 100 200 300 400 500 600

’Rx’
’Ry’
’Rz’

�
-0.25

-0.2

-0.15

-0.1

-0.05

0

0.05

0.1

0.15

0.2

0.25

0 100 200 300 400 500 600

’err.0’
’err.1’
’err.2’
’err.3’
’err.4’
’err.5’
’err.6’
’err.7’

�
�������h��ÉNM � � �XLRQ � Y ��� [�U � P � [ # # �/
 � # P�M ��� NXP ��� � � �	#bM � L PFN #T\ ��� - N�. � � � Y � � N�L�N 
 %RMWN � P � � � Y �
Y � U�U��4U�L.[AM M � U � [ # YXN # P � � � N L.N 
 %RMON � URP � # � � MCP - �1. ��� P � U�U � Y �0� N L.N 
 %RMON � # P MON #%U � NAP � [ # � - L .
� # MO[APFNAP � [ # - Y�. � MRM � �TM U YXN$#%U � ' ��
 N \ � M ��� NAP ��� � N � � � [�U � P � [$#%UIY � U��/�%NAP M � � [ � # P$U



rtm ¯ w�v��onbµ ¸ ��u ¯ µ¹l�p�±²³hvxp:¶3j�v�wxu3µanbn�µ Z4Z

-0.01

0

0.01

0.02

0.03

0.04

0.05

0 50 100 150 200 250 300 350 400 450 500

’x-x*’
’y-y*’

�

-0.01

0

0.01

0.02

0.03

0.04

0.05

0 50 100 150 200 250 300 350 400 450 500

’x-x*’
’y-y*’

�

-0.01

0

0.01

0.02

0.03

0.04

0.05

0 50 100 150 200 250 300 350 400 450 500

’x-x*’
’y-y*’

�

�������
	�� 
��������������������
���! "�$#
%��&�$'�(�)���%*���,+-���.�/�� "�0��+213%��54768�29��2�
�:��+�#
�����$+; "%*#
�<60=89>�@?A�$+B���C�;+��
DE�
%F�$�
GIHKJ�LNM 68+O9P�
?
�$+Q���R�S+-#
�����$+; "%*#
�I T#@ T�@DE�Q�/��D�U �����������

VXW*VXWZY[W]\ ^Q_a`cb@dA`ce]f�gih�jk`clm_,n-opg�fSh,qal[dr`clsgtd
uAv/lsg
wsxEy:z�{}|2y�~�zC�7�2�$�:����|;z�|��5{}z$��|2���C�,�
y�~��7�5���2xE{}z�|2~Cx � �R�
y�~�z$y�{E��|��X� y���� ��� |2�C� � �:zCy��:|�z �;� �:|@�

� �k|;z$���Q��{E~�|�x ��� |;z��${}�
����|;z&���2��x �
� |2�7|2����zB��|�x �S��� �7�2~ � ~�|2x � �${��"z��SxT�k� ��� |2���X� {E�����2~��2�S� � y��$~ �;� |2~�z
��|;z���| � ~��;z!��|&xE{ � |2~$���B|2�C�$~ � �:z$x � �${}�
�a���/� � �:z�y�����~�|2�C{}|2~���|2�C�:z��@�:�
y:z���~��
�,�@z��
�:z�y��:|&�7�2�$�:����|
� � z��;|�z$y�~[xT� y��${ExE{}z � �${}�
�C��|!x � z$��� � ~�| � �
�C�7|���~${E�C{E�${ � |&�X� {E�/���2~��2���@� � �:z[x � z$y�{E��|���| � |!��� � y��7|2�/���
y��:|���|2y��5{ � �7|Q�7�2�$�:�5��|Cz�|2~ � ��~��
�,�@z��;|@�,�*�
�:���;|�z$y�~�x}|S��~${E� � {E�R|���|Q~�|;���
�:� � � � |��"|��5��x}�
{E� � �${}�
�
��|;z���| � ~��;z.��|>xE{ � |2~$�����:�
�ry��${ExE{}z��;z&� � ~�x � �-  � �:| � {}z$y:|2xEx}|3���

w[�
y�~��R�
y � �
{E~ � �
�/�$~ � {E�:��~�|Bx � ��{}z$� � � � |�|2���$~�|&xT�k� ��� |2��|2��x �>��� �7�2~ � ��{Ex:|;z��s�,�@z�z�{ � x}|&��| � �:�
{}z${E~
y��:|&z$��� � ~�| � �
�C�7|���~${E�C{E�${ � |@��¡ � ����¢:��{E�${}�
����|�x � � � �$~${ � |��X� {E�/��|2~ �
� �${}�
� � z�z�� � {}�;|���y��:|&z���� � ~�|
�R|2y��!�2�$~�|��$~��
y � �;|�� � �:z!xT� � ���:|���|.£�|2��� � �:z�¤N¥!� � y��7|2�$��|>¦@§p¨]��©B����|2x � z�z�|2~ � {}z�z�|2�7|2��� � �
���$~ � {E�/�
�$~��
{}z���| � ~��;zQ��|7xE{ � |2~$������|�x ����� �7�2~ �tª y � �:�«�
� � �:|2~ � �:|���x ��� �
{E~ � |2���$~��;|P� � �:zSxT� {E� �A� |t�"z �
��~�� � | � �${}�
�¬�2� � ��� � x}�
~�zSy�� � |2~ � x}|3���[���
�/�Qx � �$~ � �:z$x � �${}�
�­z�|2x}�
�«xT� � ��|P��|7x ����� �7�2~ � �s®.y � �:�«x �
z$��� � ~�|Qz�|����2��x �
� |@�,x �P��� �7�2~ � y��${ExE{}z�| � |2�$��|S�$~ � �:z$x � �${}�
�¯�R�
y�~B� � {E�/��|2��{E~�x � �-  � �:|@�R|2���,�
y�~�z�y�{E�
� �
�:z�� ª y:|2�C�7|2�/��x � z$��� � ~�|¯� � �:z�x � z �;� �:|@��¡c|;z�{E� �A� |;z���~��;z�|2�/���;|;zr� � �:zPx � ¢ � y�~�|I	��±°«z��
�/�
|����$~ � {E��|;z²�X� y��:| � ��{E� � �${}�
�³�
´iy��i��|2x � z�z-|2~ � {}z�z-|2�7|2�/�²|;z$��~�� � xE{}z��@�X�>|2y��¯�]µ5�,|;z��X� {E� �A� |;z²z��
�/�
��~��
�R�@z��;zc¶Xy��:| � y:|P��|7x ����� �7�2~ � |2��y��:| � y:|���|P��|;z�z$y:z·� � |2�$��| � y:| � �X� � {ExEx}|2y�~�zQ�2���7~�� � xE{}z��;|
|2�<y��${ExE{}z � �/���:�
�$~�|Q��| � ����{ ª y:|��X� � ��{E� � �${}�
�a���c¡ �P��� �7�2~ � ~�|;z$��|��7y��:|���{}z$� � � � |S¢���|S��|SxT�k� ��� |2���
¸ ���:�
��| ª yc�±�²��|2y��7~�|2��~${}z�|;z!xT�k� ��� |2���X� {E�/���2~��2�&z��k� ��� ~$��|���|Bz � �,�@z�{E�${}�
�P���;z${E~��;|@��¥�|;z!��|2y���� ��� ~$��z
z��
���·��y:z � y��¹��|2y�� � � � � � |2�7|2����z��X�k�
~${}|2�/� � �${}�
�º��y»�7�
y � |2�7|2�/����|�x � z$��� � ~�| � y � �
y�~�z���|
xT� � ��{E� � �${}�
�c��¥�|2�$��|P|2~$~�|2y�~�� � �:zQxT� {E� �A� | � �
~$~�|;z��,�
�:�­��xT�k|2~$~�|2y�~C��|7�$~ �
�-¼ {E� �iª y:|7�:�
y:z �;� �
�:z
��� � ~${E��| � y�� � ~ ���
� ������|2���R|2y����2�$~�|����
� � x}|2�7|2����z�y�����~${E�7�;|r|2�¹y��${ExE{}z � �/�·x � ��| � ����{ ª y:|t��� � ~${E��|
��~�� � �;��|2�C�7|2�/���

½¿¾�½s¾�À Á·ÂÄÃ�Å�Æ8Ç�È
ÉTÂÄÃmÊ!Ë,Ì�Í@É]ÎÏÆ]Æ]Î
� � �:z�x}|>��� � y�����| � | � � � ��{E�$~�|@���:�
y:z �;� �
�:z&|����$~ � {E��y�� � |2~$� � {E���:�
� � ~�|>��| ��� ~ �
� ���2~${}z��${ ª y:|;z

{E�C�R�
~$� � �/��|;z>�R�
y�~By��tz�µ5z$� � �7|S�X� � ��{E� � �${}�
�I��| ��� �7�2~ � ¶Rz${E�C��xE{ � {E���Q� � �:zBx � z$�R� � {�¢ ��� �${}�
�<��|;z
�-  � �:|;z&�X�k� � z-|2~ �
� �${}�
�c� � � � ��� � �${}�
�r�S��|;z��7����{�¢ ��� �${}�
�:z&��µ5� � �C{ ª y:|;z&��|BxT�k|2� � {E~��
���:|2�7|2�����Ï|�����Ð
� y��${}�
�­|2�«��|2�C�:z0ÐT~��;|2xT�¿¡�� y��${ExE{}z � �${}�
�­��|PxT� � z�z�|2~ � {}z�z�|2�7|2��� � {}z$y:|2x��:�
y:zQ�,|2~$�7|2����|�~��2�R�
�:��~�|��
x � ��xEy�� � ~$�7��| � |;z � �
���$~ � {E�/��|;z���¡��k�
~${ � {E� � xE{E������| � |�z$µ5z�� � �7|P~��;z�{}��|·z�y�~$���
y���� � �:z�x}|·� � z�z �A� |
�X� y��:|Cz$�R� � {�¢ ��� �${}�
�I��|Qx � �-  � �:|t���«ÑAÒÓ�Py��¯�7�
y � |2�7|2�/�����«ÔpÒ��RÕ � {}z � |2�$��| � ����~�� � �:|C�c�k|;z��
� � z�|���|2�C����|<��|������ � y���zÄ¶��
�¹�:|t��{}z$�R�@z�| ª y:|r��|��R|2yÖ��| � �
�/�$~�×
x}|<z$y�~�x � ~�� � xE{}z � �${}�
�»��|rx �
�-  � �:|@�Ï|2�����
� � z$y�~&x}|;z&�$~ � � | � ���
{E~�|;zBØ
�m~��;z$y�xE� � �/��|;z��,¥�|2�$��|�x �
� y��:|��R|2y���~�|2�:��~�|²x}|�z$µ5z�� � �7|>{E��Ð



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

,.-����0/214365 �87 �(9;:�� ��< �>= ' �	# 7 � 
��?<.=�@ #$: � # � :?A ��# � � � � �>=�� �B@ A @$
 %?9 @ �?< � � �>= � =�� :C:��*:

D$EGFHD$EGIKJML2NPOQI�RGFHS�T�RVU�W L$T�JMT$S�X�JMYGI?L$E[Z�L$S\D�I?L$Y>]�FHL$^_FHS�E+U2S_R`DQFaRGI?E>U�W L$Tcb�FHT�Y`EGdH^_IeYGFHY;JM^8R`L$E>^_I�R
U$f?D$^gJHb�I?X[I?T*YGRhU$I6^gJib
JMX[f?E;J 1�j FHL�RkJM^�^_FHT�Rl]�FHS�EkU�JMT�Rl^_I6b;mnJMD$S�Y`EGI+R`L$S�]HJMT*Ykb�FHX+X[I?T�YkL$Y`S�^�S_RGI?El^_I
D$E`S�T�b?S�DQIiU$I[EGI�U$FHT�U�JMT�b�Ipo&^_I+qrJMS�Y6Z*L�I[b�I?E`Y;JMS�T�RVU$I?saEGf�R6U$I�^�S�O�I?E`YGftT�I�R;FHS_I?T�Y>DnJHRuL$Y`S�^�S_RGf�R>U�JMT�R
^gJ�Y;vHbGm�IVU$I6D�FaRGS�Y`S_FHT$T�I?X[I?T�YCwxDQFHL$EyU2S_R`DQFaRGI?ElU�W L$Tzb�FHT*Y`EGdH^_IVD$^�L�RysaE;JMT�U{R`L$Ey^gJtb
JMX[f?E;JtI?YyX[FM|
U$f?^�S_R;I?ExU$I�R}D$EGFHO$^_~?X[I�RyR`L$E`]�I?TnJMT*Y}q�EGf�Z�L�I?X+X[I?T*YyU�JMT�Rxb�IuU$FHX�JMS�T�I 10� I�RxJMD$D$^�S_b
JMY`S_FHT�RkJHb?Y`L�I?^�^_I�R
T�f�b�I�R;R`S�YGI?T�YVU$IVqrJMS�EGI�RGI+U$f?D$^gJHb�I?EVb�I�Rhb
JMX[f?E;JHR>U�JMT�RhU$I�R>I?T�](S�EGFHT$T�I?X[I?T�YGRVI?T�b�FHXhO$EGf�R���DnJME�q�FHS_R
J
]�I�b6U$I�Rxb�FHT�Y`E;JMS�T*YGI�RkU$IhR`Y#�*^_I�R 1n� W�FHO2��I?YyU$Iu^gJ[D$EGF*b;mnJMS�T�I6RGI�b?Y`S_FHTzI�R`Y}^rW L$Y`S�^�S_R;JMY`S_FHT�U2L�D$E`S�T�b?S�DQI
U$I6EGI�U$FHT�U�JMT�b�Ia�QZ�L$S D�I?E`X[I?YlU�W4JMD$D$EGFMq�FHT�U2S�Ey^gJtR`DQf�b?SB�nb
JMY`S_FHTzU2L�b�FHX+DQFHE`YGI?X[I?T�YkU$Ih^gJ�b
JMX[f?E;J 1� T�I���I?Y
��^rW L$Y`S�^�S_RCJMY`S_FHT�U$I�RtU$I?saEGf�ReU$I{^�S�O�I?E`YGf{T�FHT�L$Y`S�^�S_RGf�R�DnJMEe^gJ)Y;vHbGm�I�U$I�DQFaR`S�Y`S_FHT$T�I?X[I?T*Y
DQI?L$Y}RGI?E`](S�E}�>EGf
JM^�S_RGI?E}U$I�R � � �M� �����
��������
����&	��*� o�b�I?Y`YGIyq�FHS_R�|�b?S�DnJHR\q�FHEGb�f?X[I?T*Y�I�N2D$E`S�X[f�I�R}U�JMT�R
^rW S�X�JMs�I�w��nEGf
JM^�S_RGf�I�Rx�Vb�FHT�U2S�Y`S_FHTzZ�L�Il^_I�R}Y;vHbGm�I�R�U$IuD�FaR`S�Y`S_FHT$T�I?X[I?T*YxRGFHS_I?T*Y}EGf
JM^�S_RGf�I�R 1

� � 5 �2�x�n�Q�k�6�>�����G�}���6�����}�x�n�����G�x�0�¡ ¢�>�}�> �£�¤r�� n n����¥k�G n 0��¦§�¡�x��¥k�G 0�6�¡£
¨ JMT�R>b�I?Y`YGI[DnJME`Y`S_Ia� T�FHL�R6JM^�^_FHT�R6]�FHS�E6b�FHX+X[I?T*Y6S�^\I�R`YuDQFaRGR`S�O$^_ItU�W�I�N(D$^_FHS�YGI?E6^_I[D$E`S�T�b?S�DQI�U$I

EGI�U$FHT�U�JMT�b�I[JMLzT$S�]�I
JMLpU$I>^gJ[^_FHS�U$IVb�FHX+X�JMT�U$Ia��I?YlT�FHL�Rlf?Y`L�U2S_I?EGFHT�RkRGFHT{q�FHT�b?Y`S_FHT$T�I?X[I?T*YhR`L$E
L$T{b
JHR8D$EGf�b?S_R�©$^gJ>DQFHL$EGR`L$S�YGIuU�W L$T�FHO2�`I?Y�U�JMT�R8L$T�IhRGb�~?T�I 1ª S�^gJ>Y;vHb;m�IkU$Iy]*S_R`S_FHTKR`DQf�b?SB�nf�IyT�Ilb�FHT�Y`E;JMS�T�Y�DnJHR.^_I�R8R`SBNtU$I?saEGf�R8U$Il^�S�OQI?E`YGfyU$Iy^gJ>b
JMX[f?E;J2�2^gJ
EGI�U$FHT�U�JMT�b�IiU2S_R`DQFHT$S�O$^_I+DQI?L$Yh«?Y`EGI[I�N2D$^_FHS�YGf�I[DQFHL$E6JHb�b�FHX+D$^�S�EhL$T�I+Y;vHb;m�I�RGI�b�FHT�U�JMS�EGI 1 ¨ JMT�Rhb�I
b
JHR � I�R`Y¬U$f���T$S_I}DnJME � �®­°¯.±� I?Y²T�FHL�R¬FHO$YGI?T�FHT�R\JM^_FHEGR²^gJlq�FHT�b?Y`S_FHTtU$I8Y;vHb;m�IxRGL$S�]HJMT*YGIh³ ª JMXV|
R;FHT�´2µ�¶�©

· �¸­ ± · ���º¹�»�¼ �)­ ± ­¾½ · � o /21 µ / w
FH¿u©

5 ­ ± I?Y » ¼ �z­ ± ­ RGFHT�Y8U$I?L2NeFHD�f?E;JMYGI?L$EGR}U$IyD$EGFM�`I�b?Y`S_FHT�Z*L$S�s�JME;JMT*Y`S_RGRGI?T*Y�Z�L�Iy^_IyX[FHL2|
]�I?X[I?T�Y8U$Ix^gJ>b
JMX[f?E;J6U2ÀK�h^gJuY;vHb;m�IkRGI�b�FHT�U�JMS�EGIlI�R`Y\b�FHX+DnJMY`S�O$^_IuJ
]�I�by^gJuEGf?saL$^gJMY`S_FHTÁU$IyÂ
]�I?EGR²ÂhÃ 1 ­ I�R`Y\U$f���T$S_Ixb�FHX+X[IxL$T�I}X�JMY`E`S_b�IyU$IxE;JMT$shD$^_I?S�TiYGI?^�^_I�Z*L�I�ÄkI?E ­ Å ÄkI?E ¯¬Æ 1� TÁE;JMS_R;FHTÁU2L�bGm�FHSBNÁU$I ­ � »�¼lÇ)­ ± ­ JMD$DnJME`Y`S_I?T�YyY`m�f�FHE`S_Z*L�I?X[I?T�YkJMLKT�F
��JML{ÄkI?E ¯¬È �
b�IiZ�L$S\S�X+D$^�S_Z�L�IeZ*L�Ii^gJÁEGf
JM^�S_R;JMY`S_FHTÉU$It^gJ{Y;vHbGm�IKRGI�b�FHT�U�JMS�EGIiT�W4JML$E;J�JML�b?L$TÉI���I?Y>R`L$E>^gJ
Y;vHbGm�IuD$E`S�X�JMS�EGIto ¯ È ¹�» ¼ ÇP­ ± ­¾½ ·2ÊhË�Ì w 1
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5 · Ê I�R`Y+L$T�IeY;vHb;m�I�RGI�b�FHT�U�JMS�EGIÁZ*L$S8DQI?L$Y[R
W�I�N(D$E`S�X[I?E
��DnJME�I�N2I?X+D$^_Ia�²b�FHX+X[IK^_IesaE;JHU2S_I?T�Y
U�W L$T�I8q�FHT�b?Y`S_FHT�%#&¬�yX+S�T$S�X+S_R;I?Eyo · Ê Ë(' % &'#) w 1+* I?Y`YGI8q�FHT�b?Y`S_FHT�U$I�b�FHÀ$Y²I�R`Y�U$FHT�b8X+S�T$S�X+S_RGf�IR;FHL�R8^gJVb�FHT�Y`E;JMS�T*YGI6Z*L�I ·-, R;FHS�Y8EGf
JM^�S_RGf�I 1

� J+^_FHS�U$Iub�FHX+X�JMT�U$IhI�R`Y8X�JMS�T*YGI?TnJMT�YlU$FHT$T�f�IkDnJMEh³ � RGD$SgJML{´ / � * mnJML$X[I?Y`YGI>´�.�¶�©
/10 Ë Ç32 · Ç®¹�» ¼ Ç)­ ± ­¾½ ' · Ê'�4 o /21 µ65�w

� W L$Y`S�^�S_RCJMY`S_FHTzU$I6b�I?Y`YGIhY;vHb;m�IhRGI�b�FHT�U�JMS�EGI6D�I?E`X[I?YyU$IuEGf�RGFHL�U2EGI>U$I�R}D$EGFHO$^_~?X[I�RyT�FHT2|rY`E`S�](SgJML2N
U�JMT�Re^_IzU$FHX�JMS�T�IpU2L�b�FHT*Y`EGdH^_I)U$Iz^gJPb
JMX[f?E;J 18� I{DnJME;JMsaE;JMD$m�IPR`L$S�]HJMT*YeX[FHT�Y`EGI�L$TºI�N2I?X+D$^_I
U�W L$Y`S�^�S_R;JMY`S_FHT�U2S�EGI�b?YGIxU2L+D$E`S�T�b?S�D�I�U$I.EGI�U$FHT�U�JMT�b�I�R`L$E¡L$T�I�N$I?X+D$^_I}U$f �G�lf?]�F*Z*L�f8U�JMT�R�^_I.D$EGI?X+S_I?E
bGmnJMD$S�Y`EGI¡©\^gJPD�FHL$EGRGL$S�YGI�U�W L$T�FHO2��I?YeU�JMT�R�L$T�IzRGb�~?T�I 1\� W S�T�YGf?EG«?YÁJHRGR;F*b?S_fz�)^rW L$Y`S�^�S_R;JMY`S_FHT�U$I{^gJ
EGI�U$FHT�U�JMT�b�IhR;I?E;JVI?T�R`L$S�YGIkX�JMsaT$SB�nf�IhU�JMT�R}^_IkEGI�R`YGIkU$Iub�Ikb;mnJMD$S�Y`EGI 1
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>*� ��? � I�D$EGFHO$^_~?X[IlI�R`Y\S_U$I?T�Y`S_Z*L�IkJML
D$EGFHO$^_~?X[IVf?]�F*Z*L�fhU�JMT�Rx^gJ�DnJME`Y`S_I /214/21 @�1 5 1Q� J�Y;vHbGm�I>b�FHT�R`S_R`Y;JMT*Yk��RGIkq�F(b
JM^�S_RGI?ExR`L$EyL$T{FHO2�`I?YyT�I
T�f�b�I�RGR`S�YGIVI?Tzs�f?T�f?E;JM^�Z�L�I>U$I?L2NzU$I?saEGf�RkU$I6^�S�OQI?E`YGfeo�A @CB I?Y <EDGFB< I?T)JMT$sa^gJMS_RCw��QU$f�R`S�saTnJMT*YkEGI�R`DQI�b�|
Y`S�]�I?X[I?T�Yh^_I�RlEGFHY;JMY`S_FHT�RhU$IV^gJib
JMX[f?E;JÁJML$YGFHL$EuU$IV^rW4J�N$IV]�I?E`Y`S_b
JM^²JMS�T�R`S�Z�L�I>^rW4J�N$IVm�FHE`SIH
FHT�Y;JM^\U2L
EGI?DQ~?EGIuU$Iu^gJ+b
JMX[f?E;J 1J* I�R�U$I?saEGf�RxU$Ik^�S�O�I?E`YGfhT�W�FHT�YlJML�b?L$T�IuS�T�K�L�I?T�b�I>R`L$E}^gJ+U2S_R`Y;JMT�b�I6�+^rW�FHO2�`I?Y
U�W S�T�YGf?EG«?Y 1-* I?^�^_I�|�b?S�U$FHS�Y.DQFHL$]�FHS�E.«?Y`EGIxX�JMS�T�YGI?T*L�Ih�hL$T�Ix]aJM^_I?L$E.b�FHT�R`Y;JMT�YGIkFHLiO$S_I?TKI?T�b�FHEGIxDnJME;J�|
X[f?Y`E;JMO$^_IVo�b�I}b
JHR¬U$I8��saL$EGIxf?Y;JMT*Y²^_I�b
JHR²^_I}D$^�L�R²S�T�YGf?EGI�RGR;JMT*Y
�*I?TiI��QI?Y²q�JMS�EGI�RGI}U$f?D$^gJHb�I?E\L$TtFHO2�`I?Y
U�JMT�R¬L$T�I�I?T�](S�EGFHT$T�I?X[I?T�Y8I?T�b�FHX6O$EGfxS�X+D$^�S_Z*L�I�Z*L�I�RCJkU2S_R`Y;JMT�b�Il�l^gJub
JMX[f?E;JhT�I�RGFHS�Y²DnJHR²YGFHL$Y¬^_I
YGI?X+D�R²�$N2Ia�(b�FHX+X[I�T�FHL�R¬^_I}]�I?E`EGFHT�R\DnJME\^gJuR`L$S�YGI�w 1 ª I?^_FHTi^_I}D$E`S�T�b?S�DQIxU$IxU$f���T$S�Y`S_FHTeU�W L$T�IxY;vHbGm�I
RGI�b�FHT�U�JMS�EGIa�$FHTÁb;m�I?EGbGm�Ih�>b?EGf�I?E8L$T�Iyq�FHT�b?Y`S_FHTÁU$Iyb�FHÀ$Y�%#&.T�L$^�^_Iu^_FHEGRGZ�L�Iy^gJ>b
JMX[f?E;JVI�R`Y}�>OQFHT$T�I
U2S_R`Y;JMT�b�IVU$I6^rW�FHO2��I?Y
��I?Ykb?EGFHS_RGR;JMT�YGI>^_FHEGRGZ*L�W�I?^�^_I>R
W�f?^_FHS�saT�IVU$I6b�I?Y`YGIVU2S_R`Y;JMT�b�I 1JL T�IhYGI?^�^_Ihq�FHT�b?Y`S_FHT
DQI?L$Y}RGIkU$f���T$S�ExR`S�X+D$^_I?X[I?T*Y�DnJME�©

%-& ËNMO ¹EPuÇQPSR�½UT o /21 µ @ w
FH¿ P EGI?D$EGf�RGI?T�YGIl^gJ>U2S_R`Y;JMT�b�Ilb�FHL$E;JMT�YGIkI?T*Y`EGIl^gJhb
JMX[f?E;JVI?Y\^rW�FHO2�`I?Y
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trajectoire de la camera

Objet d’interet

Pc position de la camera

Ps position souhaitee de la camera
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 s�d�bcmNg:�
f$q.l`u{gon¯�ed:new�s�� ujk}d:t�f���� icn¯f.new�f.k�zcs{f�����goz��`f.lNw�b"goic�yd:n�lCg]q$q.icsjlNf.m�s���goz��`f.l
��� ujn�lN�.mG«.l � ©�
 Ë�
 � , L������ ����� � r s®��d:icl}d:s{gomNw}�c�8±encujmCicnef§��goneq.l`u{gon©�cf�q$gHÀcl�%#&Cp(icuDd:l`lNf.ujn�l
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nef�q$gonew`u{�c«.mNf§s�dBl"!oq�vef�wNf$q$gone�ed:ujmNf�p(ief�s{gomNw�p�i�� icnef�g]q$q.icsjl�d:l`u{gon©f$w`l��c�.lNf$q.lN�$fjt�d:ujnew`u��ed:new}q$f.l
f8~cf.k�bcs{f�d:ieq.icnef�d:n�l`u{q.ujb6d:l`u{gon�����g]q$q.icsjl�d:l`u{gon�n���f$w`lrmN�0d:sju{wN�$fy�

����� � � ��µ k ��� " D � u ' u B � � � 
 ��� 
+F � � �ED 
 B�� u B � u ��� � B � u B F D )�B u	�!" u � F�� 
���� u � � � DGB �$��� � �
���������;��� ��
��>7 
$���8��� 
9�"�+�"��5

¬h��f8~�bx�.m`u{f.neq$f���i bcujsju{f.mCq$gonew`u{w`lNf���w`icuj�]mNf§icn¯goz��`f.lCp�icu®lNgoicm`nef�d:iclNgoicm}��� icn bcujsju{f.m '3��goujm
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d:bcbcmNg]qNvefy|6negoiewDd$��gonew�bcmNgob"gywN�5f.lDujk�bcs{�.kCf.n�lN�>icn�tym�d:ne��negok�zcmNf>�cf�bcmNgozcs{«.kCf$w���u �x�.mNf.n(lNw�d:s °
s�d:n(lD�cf5l"!oq�vef$wDw`ujk�bcs{f$w�q$gok�kCf�s�d¨b"goicmNwNicujlNf>��� icn�goz��
f.l��ª�cf$wrl"!oqNvef$wDbcsjiewDq$gok�bcs{f8~cf$w�q$gok�kCf
s����.�]ujlNf.kCf.n�lr����g]q$q.icsjl�d:l`u{gonew®goi�����gozew`l�doq.s{f$w�goi�f.neq$gomNfDs{f�bxgyw`ujl`u{goncnef.kCf.n�l®b6d:m�m�d:bcb"gom`lr��s�d���doq$f
�$q.s�d:ujmN�$fD��� icn}goz��
f.l '�d-±en�����dowNw`icmNf.m�icnefrzxgoncnef8.9bcvegolNg 0 * ��¬\d�tym�d:ne�cf K6f8~]ujzcujsjujlN���cf$w�q$gok�k}d:ne�cf$w
p(ief�s���gon�b"f.icl�f.n���g���f.mr�>s�d>q0d:kC�.m�d�|�d:ujnew`u�p(ief�s{f$w�do�ed:bcl�d:l`u{gonew®b"gyw�w`ujzcs{f$wh�]u{w
°+�-°��]u{w��cfDw�gon�f.n��]u °
mNgoncnef.kCf.n(l0|e��gon�l��cf5q$f.l`lNf5lNf$qNvcncu{p(ief>icn�goicl`ujs\bcicu{wNw�d:n�lDb"goicm��cf$wDd:bcbcsju{q0d:l`u{gonew�g%+�ujs�n�� ��d¨b6dow
bcs�doq$f�bxgoicmricn�d:ncujk}d:lNf.icm0��	�goiew®��f.m`mNgonew�q$gok�kCf.n�lD�ed:new®s�dª�cf.i�~�u{«.kCf�b6d:m`l`u{f5�cf�q$f5�cg(q.ickCf.n(l
negoiew�bxgoic��gonew�ujn(lN�.tymNf.m¨q$f.l`lNf}lNf$qNvcncu{p(ief�����d:ncujk}d:l`u{gon �ed:new�icn w`��w`lN«.kCfC�cf�q.ujne�.k}d:lNgotym�d:bcvcu{f
�]ujm`l`ief.sjs{fy�

¬�f$w�mN�$w`icsjl�d:lNw�gozclNf.n�iew��yd:sju{�cf.n�l�s�� ujn�lN�.m��.l�dow�wNg(q.u{�ª�}s�� icl`ujsju{w�d:l`u{gonT�cf�q$f.l`lNf¨lNf$qNvcncu{p(ief�����d:ncu °
k}d:l`u{gon}mN�8�R�.mNf.neq$�$fr�]u{w`u{gon�bxgoicm�icnefrf.n�l`ujlN��wNujk�bcs{frq$gok�kCfrs�d�q0d:kC�.m�d�� I d:u{w�ujscf$w`l�b"gyw�w`ujzcs{f�d:iewNw`u
�cf�q$gon�l`m$#os{f.mC�cf$w¨w`��w`lN«.kCf$w�bcsjiew¨q$gok�bcs{f8~cf$w '�d$��f$q�bcsjiewª�cf��cf.tymN�$wª�cf�sjujz"f.m`lN� * d:i­l`m�d$��f.mNw���i
k��.kCf�bcm`ujneq.ujbxfy� � d:new>s{f�qNv6d:bcujl`mNf�w`icuj�od:n(l0|\negoiew¨d:sjs{gonew��.l`ie��u{f.mªq$gok�kCf.n�l0|Kb6d:m�m�d:bcbxgom`l¨d:i�~
lNf$q�vcncu{p�ief$w}�c�H�`��f8~]u{wNl�d:n�lNf$w0|Zs�� icl`ujsju{w�d:l`u{gon¯�cf�negol`mNf�lNf$qNvcncu{p(ief�����d:ncujk}d:l`u{gon mN�8�R�.mNf.neq$�$f§�]u{w`u{gon
bxf.m`kCf.l��cf�q$gon�l`m$#os{f.m��cf>k}d:ncu{«.mNf�f �}q0doq$f>s�dCq.ujne�.k}d:l`u{p�ief¨dowNwNg]q.u{�$f��ªs���d:l`lNf.n�l`u{gonB�]u{w`ief.sjs{f>��� icn
v(ick}d:neg
	��cf��cf5wN�(n(l`ve«$wNfy�



���������
	��
����������� ����� �����^�����! 
���
��� � � �

� ���	��

����� �

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

¬h��d:ncujk}d:l`u{gon ��� v(ick}d:neg
	��cf wNf�l`mNgoic��f d:iWq0d:m`mNf8�RgoicmT�cf bcsjiew`u{f.icmNw��cgok}d:ujnef$wTd:bcbcsju{q0d:l`u �Rw
'3kCgone�cf$w��]ujm`l`ief.s{w0|-±esjkCwh�cf®w`�]n�l`ve«$wNfy|8�`f.i�~��]u{�c�$gyw0|omNf$qNvef.mNq�vefrzcu{gokC�$q0d:ncu{p�iefy|�f.lNqy� * |(f.sjs{f®bcmN�$wNf.n�lNf
s{f$w>dow`bxf$q.lNw�s{f$w�bcsjiew5��u��}q.ujs{f$w>�cf¨s���d:ncujk}d:l`u{gonV����goz��`f.lNw5tym�d:bcvcu{p�ief$w5f.nTt��.ne�.m�d:s���¬\f$w>f8~]ujt�f.neq$f$w
p(ief�s���gonªbxf.iclhd$��goujm��]u{w
°+�-°��(u{w �cf�s���d:ncujk}d:l`u{gon}��� icnªv�ick}d:neg
	��cfDwNf®w`ujl`ief.n�l�f.n�f8�xf.l�w`icm���u ���.mNf.n�lNw
ncuj��f0d:i�~���¬\d5q$gok�bcs{f8~�ujlN�D�cf$w�kCg]�c«.s{f$wht��$gokC�.l`m`u{p(ief$w/'3negok�zcmNf.i�~}�cf.tymN�$w��cfrsjujzxf.m`lN�rbxgoicm�icnCv�i�°
k}d:neg
	��cf * ujk�b"gywNfDicn�q�vegou ~Cb"f.m`l`ujnef.n(l��cf$w�lNf$qNvcncu{p(ief$w�����d:ncujk}d:l`u{gon§bxgoicm�dowNwNicmNf.m�s�d5q$gon(l`m�d:ujn�lNf
�cfC�]ujlNf$wNwNf}�cf}q0d:s{q.ics��Z¬�f}q�vegou ~V�cfCkCg]�c«.s{f$w54+w`ujk�bcsju ±6�$w76}�cf}wNp(ief.s{f.l`lNfCbxf.icl¨d:iewNwNu�wNfCl`m�do��icujmNf
b6d:m¨icnef�bxf.m`lNf��cf�mN�0d:sju{wNkCf}�]u{w`ief.s®goi­bcv(�]wNu{p�iefy�98�f�mN�0d:sju{w`kCf§�c�.b"f.ne�­�cf�bcsjiew`u{f.icmNw�dow`b"f$q.lNw �
q$gove�.mNf.neq$fD�cf$w�kCgoic��f.kCf.n�lNw�d0��f$q�s{f$whkCg]�c«.s{f$whbcv(�]wNu{p�ief$w�f.lhzcu{gokC�$q0d:ncu{p�ief$w�|(f.l�q$gove�.mNf.neq$f�d$��f$q
�cf$w®kCg]�c«.s{f$wrq$gok�b"gom`lNf.kCf.n(l�d:i�~x�e¬\f�bcmNf.k�u{f.m��cf�q$f$w���doq.lNf.icmNwr�c�$q$goics{f5��ujmNf$q.lNf.kCf.n�lD�cf�s�d�lNf$qNv�°
ncu{p(ief�����d:ncujk}d:l`u{gon��;:�i6d:ne��q$f.sjs{f8°9q.u�nef�bcmNf.ne�§b6dowrf.n�q$gok�bclNf�s{f$wr��u �x�.mNf.n(lNwDdow`bxf$q.lNw®bcv���w`u{p�ief$w
mN�.tyu{wNw�d:n(l�negywh�c�.bcs�doq$f.kCf.n(lNw '�d:ujnew`u6p(iefrs{f$whq$gon(l`m�d:ujn�lNf$w�zcu{gokC�$q0d:ncu{p�ief$w * |�ujsc��d:icl�d:s{gomNw�p�ief��ed:new
wNgon©�Rgom`k}d:sju{w`kCfBq$f$w}��u ���.mNf.n�lNw�dow`bxf$q.lNw�wNgou{f.n�l�bcm`u{w�f.n�q$gok�bclNfy��¬\f�wNf$q$gone�©��doq.lNf.icm}bcs�doq$f�s{f
mN�0d:sju{w`kCfªd:i�ncuj��f0d:iTq$gok�bxgom`lNf.kCf.n�l�d:s�|�qy��f$w`l5�C��ujmNfªw`icm�icnef�q$gove�.mNf.neq$f¨tys{goz6d:s{fª�cf$w5doq.l`u{gonew��cf
s�� v�ick}d:neg
	��cfy�\¬h��f.neqNv6d=<{nef.kCf.n(l�����doq.l`u{gonew5f$w`l�kCgol`uj���¨b6d:m�icn�zcicl0|"icnef�z6dow�f��cfªq$goncn6d:u{wNw�d:neq$fy|
icnef�b"f.mNwNgoncn6d:sjujlN�y|��cf$w�b6d:m�d:kC«.l`mNf$w�ujn(lNf.m`nef$w0|xf.lNqy�"¬Kd�q$gove�.mNf.neq$f¨tys{goz6d:s{f�dowNwNg]q.u{�$fª�Cicn�v�ick}d-°
neg
	��cf}q$gom`mNf$wNb"gone�¦�§s�d�q.mN�$��ujzcujsjujlN��f.l¨��s�d�bxf.m`l`ujnef.neq$f���i qNvegou ~ �cf$w¨doq.l`u{gonewª��f.n�l`mNf.bcmNf.ne��mNfy�
8�f$w���u ���.mNf.n�lNw�ncuj��f0d:i�~}�cfDmN�0d:sju{w`kCf�w���gozcl`u{f.ncnef.n�l®f.n}l`m�d$�yd:ujsjs�d:n�lrw`icm�s{f$w���u ���.mNf.n�lNw�kCg(��ics{f$w�p(icu
�c�$q$gok�bxgywNf.n�l>s���d:ncujk}d:l`u{gon ��� v�ick}d:neg
	��cfy�?>�nef¨lNf.sjs{f��c�$q$gok�b"gywNujl`u{gon '3��goujm5s�d}±etyicmNf-@���
 * d§�.lN�
�cgoncne�$f>�ed:new �BA\f.m7C0gobxgoics{gyw 	ED � �
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[0$Of;*S[8+e[)&b$�4  [ ]`_"!Z&Si54a[0$Ofc4dg b;i5*7f^]%$XfS[)&�^

d [)&b+.-l]`b�4df;*S[)& b�*.<)+)<)# [0$Of.&c<jf^]%4a[0$Xfc#�<)#"46<)&b18/fe ]%$�4dgh]`f;4ai5$Z#�e _�$U[(+ ]`g�<0*^]g#U]%$'&I_�$ [0$  4Y*Si5$�$U[Bh
g-[0$Of  4Y*7f7_U[0/f^ � ]%$'&a/a[83 i5*7gh]%/Y46&7g-[F*S[jfS[0$X_S>A/ ]�+eiKg gh]%$'# [M[0$  i�DQ<e[�1�/ ]
+ ]`g�<0*^]
#�<jb;[0$'#�# [8+e[
pO_U[c4 b;[0*.iei54df 6_+e[0/Y/a[Bhj+04f^ d e ]%$l]%/ai5I?4a[ ]  [)+Q_�$Z-X_ gh]%$Ui5kf# [  4Y*7f7_U[0/\[)&7fc#"4Y*S[)+jfS[ml'/ ]�b�/d_ bl]%*7f�# [)& ]5+Bh
f;4ai5$'&I[0$Xf;*S[jb�*;46&^[)& bl]%*X+e[0/d_�4\hj+04W&7_�*X&^i5$h[0$  4Y*Si5$�$U[jg-[0$Xf [B!$f.<0*;4a[j_�*n#�<jb;[0$'#�# [c/ ] b;[0*.+e[jb f;4ai5$�pO_Se 4Y/
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/ai,+eiKg-iKf;4ai5$A@ [jf_+ei5$Xf;*^]%4Y$OfS[)&24Y$"h
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�g�o���J�A�o�
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�g�J�Q�F�
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-O_ gh]%$Ui5kf# [ [)&7f b�*SiKb;i?&.<?^ L _ f;*^]  [0*.&_#�e _�$U[ g�46&^[ [0$�*S[0/ ]`f;4ai5$ ]  [)+8/ ]hb�*Si57�/6<jgh]`f;4{pX_U[ ]5&.&^i�+046<e[
]`_"! g-i�#�p0/a[)&G+eiKg b i5*7fS[jg-[0$Of^]`_"!�IQ<0*^]%$OfH/ ]1b;[0*.+e[jb f;4ai5$  46&7_U[0/Y/a[?> _�$�+ ]%-�4a[0*|# [)&G+.-l]%*;I [)& [)&7f
#�<B]'$�4�*S[0I?*SiK_ bl]%$Xf(/a[)& ]5&7b;[)+jf.&b$'<)+e[)&.&^]%4Y*S[)&�1 _�$Z&;D,&Sf.pjg-[2#�e ]%$�4dgh]`f;4ai5$S^
�m�j���j� �(�����n�X�¡ �¢X��£Z¤�¥6¦��X�j§�¦�¨Q�f©��

d [�b�*Si57�/6pjg-[�b�*;4Y$'+04dbl]%/m#U]%$'&a/a[F+ ]5#"*S[=# [8/fe ]%$�4dgh]`f;4ai5$E#�e _�$w-O_ gh]%$Ui5kf# [=*S[  4a[0$Of21�IQ<0$'<0*S[0*
_�$ g-iK_  [jg-[0$Xf(*.< ]%/Y46&7fS[?> ]`_ f;*^]  [0*.&�# [2/ ]�I [)&7f;4ai5$�# [5f;*Si546& bl]%*^]`g�pjf;*S[)&SªUb;i?&;4df;4ai5$S>Ui5*;4a[0$Of^]`f;4ai5$
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plus prioritaire

SI (observation reussie || observation impossible) 
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Modèle décisionnel

ActionPerception

− informations perçues par la caméra

− récupération des différents
éléments scénaristiques

− critères esthétiques

− choix de ce qui est filmé

− gestion du temps

− règles cinématographiques

− positionnement des caméras

la caméra

Scénario /
Application

Agent de 
cinématographie
virtuelle

Environnement Virtuel

Passage des informations au
module décisionnel

− choix de la caméra

Tâches visuelles

Contrôle par la perception

− gestion des mouvements de
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retour à 

ressource
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HPTS

Moteur d’animation 
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Moteur d’animation 
d’un humanoïde

APPLICATION

Bibliothèques 
existantes

élements développés

Instances OpenMask
du niveau générique

Niveau applicatif

Niveau générique

signifie "se base sur"

Moteur d’exécution
OpenMask

Niveau
comportementalBibliothèque de comportements
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p k m�W¯®�pbjQP�T�P�jQf h VSpbj�V~P k VYm h P k m�W¯®�pbjQP�T�PW q d"fbrZm�VXgdf h ` T q 0 h gdP�tlp�Wom h P�jQfbm�W43�P|P�Vom h p	¬3P{T�P�WRfbVSp�VXgdf h T p h k rdP�t�r
p h T�P{r
pJjQfbm�W43�P]c a
�\P{V�2yt�P�T�P�rZg
p�g k f h t�P�WAzxP�V�m h P{WRfbVSp�VXgdf h T~} m h rZgdP h p�m�VRfbm�W�T�P�rª}vp	¬3P{T�P�r
pYrZg
p�g k f h a

&�rdP k rZg
p�g k f h k :<-�� 	�23���
�
E1�
�;	 ` d"fbgZW ��gx« O aZ� ` 3*cAc h�fD¨[r
p k m�W¯®�pbjQPYT�PYjQf h VSpbj�V|P k V�m h jE2]rZg h T3WRP« q�h q WSp�rZg kSq ` T q 0 h g�tlp�W�m h P k m�W¯®�pbjQPu®�P�WAz q PJP�V�m h PxrZgx« h P��-r
p}rZg
p�g k f h P k V�T q 0 h gdPJjQfDzizxPrdPed"fbrZm
zxPA3lp�r
p 2 q tlp�W�r
p k m�W¯®�pbjQP|rdP�rdf h «�T�P|r
pJVXWSp � PQj�VRfbgZWRPYc]m PujQf h k VXgZVXm P|r
pJrZgx« h P�h k p h kj-�lp h «"P&zxP h V|T~}�fbWXgdP h VSp�VXgdf h c al�\P|V�2yt�P|T�P|rZg
p�g k f h t�P�WAzxP�V�m h P|VXWSp h k r
p�VXgdf h T~} m h rZgdP h tlp�WWSp�t�t�fbWXVj�|m h p�m�VXWRP{rdP�rdf h «JT�P�r
puT3gZWRPQj�VXgdf h T�P{r
p|rZgx« h PN« q�h q WSp�VXWXgdjQP�a

p 3
!#"�$#% O aZ�,& � �;	 46����T �	��:��;	�46� B �A����	�����	��0FQ��I7-?�����b�A46�CFH�QIp:e-;��	;23���
�AE����
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F fbm�W�T q j�WXgZWRP�T�P zJp h g/��WRP�P ¬ �lp�m k VXgxd"P�m h P�j5�lp_^ h P�p�WXVXgdj�m�r
p�gZWRP�h gZr(®�p�m�V���VXWRP�j p�tlp53�rdP�T�P�t�fbm
d"fbgZWT q j�WXgZWRP k P k rZgdP h k p�g h k g\c]m P k P k rZg
p�g k f h k a��ifbm k p�rZrdf h k zJp�g h VRP h p h Vid"fbgZWujQfDzizxP h VYT q j�WXgZWRP}jQP kq r q zxP h V k a
Z _��\� h	��\ d ��i c�f�
 m c ]�� _ac �\f h k gdT q WRf h k m h rZgdP h p;d"PQj�T�P�m­¬erZg
p�g k f h k WRfbVRf	
�T�P k T�P k T�P�m­¬ej 8bV qQk a
�-P k T�P�m­¬xrZg
p�g k f h k t�f kRkRq T�P h V�m h p	¬3PiT�PoW q d"fbrZm�VXgdf h ` d"fbgZW0��gx« O a�� ` p(cAc a �yfbgZV��Jr
p�T3g k VSp h jQPiP h VXWRPrdP k T�P�m­¬ p	¬3P k T�P~WRfbVSp�VXgdf h a{�\P�VXVRP}rdf h «�m P�m�WYWRP�t�W qQk P h VRP}r
pHrdf h «�m P�m�WxT3m�rZgdP h h�P�V|P k VYp�t�t�P�r q P
�e��-;23��Bt� �.��2525�a�e�&ad�Q}vp h «�rdP�®�fbWAz q tlp�W rdP k T�P�m­¬�p	¬�P k T�PHWRfbVSp�VXgdf h�� P k V�p�t�t�P�r q p h «�rdPKT�PVRfbW k gdf h a O p h k rdP�j p k fD¨`m h P�rZg
p�g k f h ` fbmHrdP k T�P�m­¬3c�P k V�T�P�V�2yt�P�t�WXg k zJp�VXgdc]m P�hlf h WSp�g k f h�h P{tlp�W

p 3
!#"�$#% O a���& F;FQ��I�(>�;	���-�� :e�
�
���V4�� �a�)By����� F~�QIC46�;	1��-�� :e�
�A���V4�� ���e� By�
��� 	1���

WSp�t�t�fbWXVQ�oT�P�m­¬|rZgx« h P k tlp�WSp�rZr/��rdP k p�m­¬�rZgx« h P k « q�h q WSp�VXWXgdjQP k T�P k T�P�m­¬�rZg
p�g k f h k a O p h k jQP\j p k h � V qP�Vif h zxP k m�WRP k P�m�rdP&zxP h V � a
Z _��\� h	��\ d ��i c f�
 m cl_ ]�� � � � i c ��fbm k p\d"f h k T q 0 h glt�W q j q T�P&zizxP h V�r
p h fbVXgdf h T�P h fbWAzJp�rdP�jQfDzu�z�m h P�a��-pJT3g k VSp h jQP{P h VXWRP�T�P�m­¬ h fbWAzJp�rdP k jQfDziz�m h P k T�P�T�P�m­¬}rZgdP h k pbT � pbjQP h V k P k V�p�t�t�P�rZr q P��fa
�\P�VXVRP|T3g k VSp h jQP|P k V�r
pid�p�WXg
p53�rdP|p kRk f]j�g q P|p�m­¬erZg
p�g k f h k t�WXg k zJp�VXgdcnm P k a��-pwdbp�WXg
p53�rdPup kRk fyj�g q P�p�m­¬rZg
p�g k f h k WRfbVRf	
�T�P k�� WRP�t�W qQk P h VRP�rª}vp h «�rdPj® fbWAz q tlp�W�r
p{t�WRf � PQj�VXgdf h T�P k T�P�m­¬ h fbWAzJp�rdP k jQfDziz�m h P kk m�Wsm h t�r
p heh fbWAzJp�r �urª}vp	¬�P�T�P�r
p|rZg
p�g k f h ` d"fbgZW ��gx« O a�� ` 3*cAc a
�-pxT�P k j�WXgZt�VXgdf h T�P�r
pYj5�lp_^ h P�j�g h q zJp�VXgdcnm P k }�P���PQj�VXm P�P h T q j�WXgxd�p h V�t�fbm�W�j-�lpbcnm P�rZg
p�g k f h m hc]m�g h VXm�t�rdP�V|WRP&«�WRfbm�tlp h VurdPJV�2yt�P~T�PYrZg
p�g k f h h �*h �*h � P�V � a O P�m­¬[V�2yt�P k T�P h fbVSp�VXgdf h k P ¬yg k VRP h V\hm h P h fbVSp�VXgdf h e k gxzYt�rdP1g P�VYm h P h fbVSp�VXgdf h e q VRP h T3m P1g-h�T q j�WXgxd�p h V~T�P�m­¬�fbWRT3WRP k T3g k VXg h j�V k T�P h m­�z q WRfbVSp�VXgdf h T�P k p	¬�P k ` jQf h k gdT q WSp h V k fbgZV�r
p 3lp k P|T�P�r
p j5�lp_^ h P�h k fbgZV k f h P���PQj�VRP�m�W�c a O P h p\d]gZV�P�VB�p�WXVRP h 3�P�WA«[f h VxT q d"P�rdfbt�t q m h j pbT3WRP�zJp�VA� q zJp�VXgdc]m P�m�VXgZrZg k p h VurdP kYk 2 k V5�&zxP k T�P VXWSp h k ®�fbWAzJp	�VXgdf h k � fDzxfD«(� h P k t�fbm�W�j p�rdj�m�rdP�W\r
p�t�f k gZVXgdf h T�Porª}�P���PQj�VRP�m�W�T�Por
p�j5�lp_^ h P�T p h k rdPiWRP�t���WRP�T�P>3lp k PT�P�jQP�rZrdP � j�gªa
u tlp�WXVXgZWsT�P k T�P k j�WXgZt�VXgdf h ksq VSp53�rZgdP k p�m�tlp�WSp;d�p h V\h3rdP k zJp�VXWXgdjQP k � fDzxfD«(� h P k p kRk fyj�g q P k� j-�lpbcnm P}rZgdP hUk f h Vxj p�rdj�m�r q P k T p h k rdP WRP�t���WRP�T3m rZgdP h t�W q j q T�P h V ` fbm k m�gxdbp h V k P�rdf h rª}�fbWRT3WRP]c a

uit�t�rZgdc]m P�W�jQP k VXWSp h k ®�fbWAzJp�VXgdf h k P h j p k j pbT�Pit�P�WAzxP�V�T~}�f 3�VRP h gZW\r
p�t�f k gZVXgdf h T�P h } gxzYt�fbWXVRP�c]m P�rZrdPrZg
p�g k f h T p h k rdP�WRP�t©��WRP{T�P<3lp k P{T�P�r
pxj5�lp_^ h P�a
�ifbm k p;d"f h k�q VSp53�rZg�p�m`jQfbm�W k T�P�jQP�VXVRP�VA�>� k P�t�rZm k gdP�m�W k zxf]T
��rdP k T�P�j-�lp_^ h P k p�WXVXgdj�m�r
p�gZWRP k jQfbW¯�WRP k t�f h T p h V7�JT3g�� q WRP h V k P h k P&z 3�rdP k T�P{tlp�WXVXgdP k T3m`jQfbWXt k a�uAVXgZVXWRP|T~}�P ¬3P&zYt�rdP h fbm k T�f h�h f h k r
p
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WRP�t�W qQk P h VSp�VXgdf h P h tlp�WSpKzw��VXWRP k T�P O P h p;dygZV¯��B�p�WXVRP h 3�P�WA«�T~} m h zxfyT
��rdP�T�P�j5�lp_^ h P�jQfDzYt�VSp h V h P�m­®T�P&«�W qQk T�P�rZg@3�P�WXV q ` VXWRfbg k t�fbm�WsrdP<3lp kRk g h hym h t�fbm�WsrdP<3�m k VRP�h3VXWRfbg k t�fbm�WsrdP�jQfbmeP�V�T�P�m­¬ t�fbm�WsrdP k2"P�m­¬~h­d"fbgZWf0>«�m�WRP O a��(c��
F�p�WSpKzw��VXWRP k T�P O P h p\d]gZV¯��B�p�WXVRP h 3�P�WA«V�2yt�P{T�P�rZg
p�g k f h � T p �

3lp kRk g h � = = = = 
���
D�3lp kRk g h � = 
���
D� = = ��
D�3lp kRk g h � = = = rdf h «�m P�m�W ` 3lp kRk g h h 3�m k VRP]c =3�m k VRP�� = = = rdf h «�m P�m�W ` 3lp kRk g h h�jQfbm*c =jQfbm�� = = = = ��
D�
jQfbm � = ��
D� = = ��
D�jQfbm�� = ��
D� rdf h «�m P�m�W ` jQfbm�h 2"P�m­¬3c = ��
D�f]P�gZr�� = � = = 
���
D�f]P�gZr � = ��
D� = = ��
D�
!#"�$#%3O a K�&��G��-?��2D=��
-?��	*4�� (>���<���8�
��� ��-������e�.��-A@*:����a-'���e� ���a�����e���5�e����/*46�A@�-.�;	�46�'B ���.��-������ � ��	�;:
�>46� B �A����	����V�;	�� -?�����b�A46�CF K ID���5:e-;��	;23���
�AE����DF Y I
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��aZ� � ¬3P&zYt�rdP�T�P~V76bj5� P{dyg k m P�rZrdP��Pend"fbgZWurdPJVSp53�rdP p�m�T�P��Hf h P�VujQP h VXW q T p h k rª} gxzJpK«"Pt�P�WRa�m P1g ` p(c q VSp�V�g h gZVXg
p�r ` 3*c q VSp�Vf0 h p�r aNa�aNa�aNa�a�aNa=aNa�aNa�a�aNa�aNa=a�aNa�a �����a�� O g�� q WRP h V k j pbT3WRP k p�t�t�rZgdj p�VXg ® k P�V�rdP�m�W k 3�P k fbg h k WRP�r
p�VXgxd"P&zxP h V��~r
p h fbVXgdf h T~}vp�m­�VRf h fDzYgdP�P�VI�ur
p h fbVXgdf h T~} g h VRP�WSpbj�VXgxd]gZV q aNa�aNa�aNa�a�aNa=aNa�aNa�a�aNa�aNa=a�aNa�a �\b
�­aZ� F�WXg h j�gZt�P�T3m J"PE2�® WSpKzYg h « aNa�aNa�aNa�a=aNa�aNa�aNa�a�aNa=aNa�aNa�a�aNa�aNa=a�aNa�a �
�
�­a�� 	\fbm j�rdP�T~}vp kRk P�WAdyg kRk P&zxP h VId]g k m P�r a�aNa�a=aNa�aNa�aNa�a�aNa=aNa�aNa�a�aNa�aNa=a�aNa�a ��b
�­a�� 
S6bj5� P�T�Pst�f k gZVXgdf h�h P&zxP h V\WRP�r
p�VXgxd"Pj��m h WRPQj�VSp h «�rdP ` p(c dym P�T�Psr
p�j pKz q WSp�P�V�dym PT3meT�P kRk m k jQfbWXWRP k t�f h T p h VRP�h r
p|j pKz q WSpuP k VsP h d"P�WXV ` 3*c_dygZVRP kRk P�T�P�r
p�j pKz q WSpuP hVXWSp h k r
p�VXgdf h h ` j]c�P h WRfbVSp�VXgdf h ` T3c{P�WXWRP�m�W k T p h k rª} gxzJpK«"PxWRP�r
p�VXgxd"P p�m­¬[t�f k gZVXgdf h kT�P k c]mlp�VXWRP�t�fbg h V k a�aNa=a�aNa�aNa�aNa�a=aNa�aNa�aNa�a�aNa=aNa�aNa�a�aNa�aNa=a�aNa�a � �
�­a K ��WXWRP�m�W k T p h k VXWRfbg k P ¬3t q WXgdP h jQP k T�PYVXWSpbj7J]g h « ` p(c k p h k jQfbWXWRPQj�VXgdf h ` 3*c�p;d"PQjxm hk j p�r
p�gZWRP � V q

¥
� ` j]csp\d"PQj�m h P{jQfbWXWRPQj�VXgdf h VRfbVSp�rdP{T�P�rª}�P�WXWRP�m�W!aNa�a�aNa�aNa=a�aNa�a � �

�­a � F fbm�W k m�gZVRP�T~} m h f 3 � P�VoT p h k m h P k j;� h P�h>d]m P�T�P�r
pYj pKz q WSpxP�V�d]m P�T3mHT�P kRk m k a�a �5K
�­a
� �\fbm�W43�P k p kRk fyj�g q P k � r
p t�fbm�W k m�gZVRPxT~} m h f 3 � P�V�� ` p(c�T3g k VSp h jQP|� rª}�f 3 � P�V ` � ��P k Vr
p{dbp�rdP�m�W k fbm
�lp�gZV q P]c ` 3*c�P�WXWRP�m�W k P h VXWRPur
p~t�f k gZVXgdf h T qQk gZW q P|T p h k rª} gxzJpK«"PYP�V�r
pt�f k gZVXgdf h W q P�rZrdP aNa�aNa=a�aNa�aNa�aNa�a=aNa�aNa�aNa�a�aNa=aNa�aNa�a�aNa�aNa=a�aNa�a ���
�­a�� �\fbm�W43�P�tlp�WSpKz q VXWXgdc]m P��>d�p�WXg
p�VXgdf h T3m�tlp�WSpKzw��VXWRP o+a�aNa=aNa�aNa�a�aNa�aNa=a�aNa�a ���
�­a�b � qQk m�rZVSp�V k p kSk f]j�g qQk p�m k m�gxd]g T~} m h P�VXWSp � PQj�VRfbgZWRP ` p(c�gxzJpK«"P k T�P�rª}�P ¬�P&zYt�rdPsWRP h T3m P kk fbm k �Kp 2np ` 3*c�P�WXWRP�m�W�p kRk fyj�g q P��xr
pYV76bj5� P�t�WXg h j�gZtlp�rdP ` j]c d�p�WXg
p�VXgdf h k T�P�r
pJT3g k �VSp h jQPop�mYt�fbg h V�c]m P�rª}�f h j5� P�WRj5� Pl��WSp�VXVXWSp�t�P�W ` T3c d]g k mlp�rZg k p�VXgdf h T�P�r
p�VXWSp � PQj�VRfbgZWRPT�P�r
puj pKz q WSpxT q j�WXgxd�p h V�m h P�jQfbm�W43�P{T�P?Hofyj5�lp h PEJga�aNa=aNa�aNa�a�aNa�aNa=a�aNa�a ���
�­a�� O g�� q WRP h VRP ksk gZVXmlp�VXgdf h k T~}�fyjQj�m�rZVSp�VXgdf h � ` p(c�fyjQj�m�rZVSp�VXgdf h tlp�W�m h f 3 � P�V�P h zxfbm
d"P �zxP h V ` 3*c�fyjQj�m�rZVSp�VXgdf h t�WRf\d"fycnm q P|tlp�W�m h T q t�r
pbjQP&zxP h V�T�P�rª}�f 3 � P�V ` j]cof]jQj�m�rZVSp	�VXgdf h t�WRf\d"fycnm q P�tlp�Wsm h T q t�r
pbjQP&zxP h V�T�P�r
pYj pKz q WSp aNa=aNa�aNa�a�aNa�aNa=a�aNa�a K �
�­aZ� = O g�� q WRP h V k V�2yt�P k T�Pld"fbrZm
zxP k P h «�rdf 3lp h V k � ` p(c�p kSk f]j�g q ��m h f 3 � P�V ` 3*c\p kRk fyj�g q �r
pYj pKz q WSpYP�Vj�|rª}�f 3 � P�VoT~} g h V q W ��V aNa�a=aNa�aNa�aNa�a�aNa=aNa�aNa�a�aNa�aNa=a�aNa�a K �
�­aZ������fbrZm
zxP�p�m
«�zxP h V q �uj p�m k P{T~} m h T q t�r
pbjQP&zxP h V�T�P�rª}�f 3 � P�V a�aNa�a�aNa�aNa=a�aNa�a K K
�­aZ� � O g�� q WRP h V k V�2]t�P k T~} g h VRP k PQj�VXgdf h k p;d"PQjHrdP�d"fbrZm
zxP k P h «�rdf 3lp h V k � ` p(c q dygZVRP&zxP h VT~}�f]jQj�m�rZVSp�VXgdf h k ` 3*c q dygZVRP&zxP h VoT~}�f 3 k VSpbj�rdP k aNa�aNa�a�aNa=aNa�aNa�a�aNa�aNa=a�aNa�a K K
�­aZ������fbrZm
zxP�p�m
«�zxP h V q �uj p�m k P{T~} m h T q t�r
pbjQP&zxP h V�T�P�r
pxj pKz q WSp a�a�aNa�aNa=a�aNa�a K��
�­aZ�EK O q t�r
pbjQP&zxP h V�T�P�r
pxj pKz q WSpurdfbW k T~} m h j-�lp h «"P&zxP h V�T�P�T3gZWRPQj�VXgdf h T�P�rª}�f 3 � P�VyaNa�a K��
�­aZ� ���nzYt�f kRk g@3�gZrZgZV q T�P�T q t�r
pbjQP�W�r
p�j pKz q WSpor
p�V q WSp�rdP&zxP h V��bgZr�®�p�m�V�T3gxzYg h m P�W�r
p�T3g k VSp h jQPP h VXWRP{r
puj pKz q WSpJP�Vsrª}�f 3 � P�V a�aNa�aNa�a=aNa�aNa�aNa�a�aNa=aNa�aNa�a�aNa�aNa=a�aNa�a K�b
�­aZ����� d]gZVRP&zxP h ViT~}�fyjQj�m�rZVSp�VXgdf h k P h WRP k VSp h VoP h rZgx« h P{p;d"PQj{rª}�f 3 � P�VoT~} g h V q W ��V�aNa=a�aNa�a K��
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�­aZ��� ` p(c|P ¬3VXWSp�gZVJT�P�rª}vp h gxzJp�VXgdf h p kRk fyj�g q Pep�m�t�WRf 3�r/�&zxP`T3m�t�gZrZgdP�W ` 3*c|VXWSp h k r
p�VXgdf h kT�P|r
p j pKz q WSp ` j]coWRfbVSp�VXgdf h k T�P�r
p j pKz q WSp ` T3ciT3g k VSp h jQPw�~rª}�f 3 � P�V�T~} g h V q W ��V ` P]cVXWSp � PQj�VRfbgZWRP�� O T�P�r
pYj pKz q WSp a=aNa�aNa�a�aNa�aNa=aNa�a�aNa�aNa�aNa=a�aNa�aNa�a�aNa �3�
�­aZ�\b�� h d]gZWRf h�h P&zxP h V`T�P V�2yt�P�z�m kSq P���VXWSp � PQj�VRfbgZWRPKT�P r
pEj pKz q WSp.t�fbm�W�T3g�� q WRP h VRP kk VXWSp�V q «�gdP k a�aNa=a�aNa�aNa�a�aNa=aNa�aNa�a�aNa�aNa=aNa�a�aNa�aNa�aNa=a�aNa�aNa�a�aNa � �
�­aZ�\� F�WRfD«�WRP kSk gdf h T p h k m h jQfbm�rdfbgZW��3d]m P�T�P�T�P kSk m k P�V�dym P�T�P�r
pYj pKz q WSp aNa�aNa�a�aNa � �
�­a�� =�
-WSp;d"P�W kRq P�T~} m h z�m kRq P�a��-P�t�WRfyjQP kRk m k T~} q dygZVRP&zxP h VsT�P k f]jQj�m�rZVSp�VXgdf h k P�V�T�P k f 3 k �VSpbj�rdP k�h }�P k V�tlp k jQf h k gdT q W q a��-piVXWSp � PQj�VRfbgZWRP�W qQk m�rZVSp h VRPsjQfDzYt�WRP h TYT�P h fDz?3�WRP�m k P kt�P�WXVRP k T�P�r
pYj�g@3�rdP{P�V�T�P k jQfbrZrZg k gdf h k p\d"PQj{rª}�P h dygZWRf h�h P&zxP h V!aNa�aNa=a�aNa�aNa�a�aNa �5K
�­a��3��
-WSp;d"P�W kRq P�T~} m h z�m kRq P��Ddym P\T�P�r
p�j pKz q WSp�P�V dym P�T3mxT�P kRk m k a O p h k jQP�VXVRP�p h gxzJp	�VXgdf h rdPst�WRf]jQP kSk m k T~} q dygZVRP&zxP h V�T�P k f 3 k VSpbj�rdP k P�V�T�P k f]jQj�m�rZVSp�VXgdf h k P k V�jQf h k gdT q W q a

��P k d"fbrZm
zxP k P h «�rdf 3lp h V k p�t�tlp�WSp�g kRk P h ViP h � p�m h P�aNa�a�aNa�aNa�aNa=a�aNa�aNa�a�aNa �
�
�­a�� � �\f h VXW98brdP\T�P k jQf h T3gZVXgdf h k T~} q j�r
p�gZWRP&zxP h V\a ` p(c k fbm�WRjQP�rZm
zYg h P�m k P k VSp�VXgdcnm P�h�j pKz q WSpzxf 3�gZrdP ` 3*csj pKz q WSp k VSp�VXgdc]m P�h k fbm�WRjQP�rZm
zYg h P�m k P=zxf 3�gZrdP a�aNa�aNa=a�aNa�aNa�a�aNa ���
�­a�� � F�f k gZVXgdf h�h P&zxP h V`tlp�W~WSp�t�t�fbWXV��[m h P k t
�>��WRP k P�rdf h T�P k jQf h VXWSp�g h VRP k T~} q j�r
p�gZWRP �zxP h V ` p(c�d]m PKT�PKr
p j pKz q WSp ` rª} g h VRP h k gZV q p�m
«�zxP h VRP]c ` 3*cxg h VRP h k gZV q zxf 2"P h�h PT p h k rª} gxzJpK«"P ` j]c�T3g k VSp h jQP��urª}vp	¬3P�f 3 � P�VH& k fbm�WRjQP�rZm
zYg h P�m k P ` P]c�t�f k gZVXgdf h k T�P�r
pj pKz q WSpxp�mHjQfbm�W k T3meVRP&zYt k aNa=aNa�aNa�a�aNa�aNa=aNa�a�aNa�aNa�aNa=a�aNa�aNa�a�aNa ��b
�­a��5K � rZrZm
zYg h p�VXgdf h T�PKr
p ��P h m k T�P �`gZrdf ` p(c�zJp	¬ygxzYg k p�VXgdf h T�PKr
p�rZm
zYg h p h jQP ` 3*czJp	¬3gxzYg k p�VXgdf h T3mYjQf h VXWSp k VRP�a O p h k rdP k VXWRfbg k t�WRP&zYg/��WRPsjQfbrdf h�h P k hbr
p�j pKz q WSp�WRP k VRPk VSp�VXgdc]m P�t�m�g k P�rZrdP�P���PQj�VXm P�m h zxfbm
d"P&zxP h V�T�P�WRfbVSp�VXgdf h p�m�VRfbm�WoT�P�r
p k VSp�VXm PraNa ���
�­a��
��� rZrZm
zYg h p�VXgdf h T�P�r
p���P h m k T�P �HgZrdfs��VXWSp � PQj�VRfbgZWRP k T�P{r
p k fbm�WRjQP�rZm
zYg h P�m k P�P�ViT�Pr
puj pKz q WSp a�aNa=a�aNa�aNa�a�aNa=aNa�aNa�a�aNa�aNa=aNa�a�aNa�aNa�aNa=a�aNa�aNa�a�aNa ���
�­aZ� F�2yWSpKzYgdT�P{T�P�rª}vp h gxzJp�VXgdf h T~} �nm
zJp h f	
�T�P k T�P k 2 h VA�>� k P6aNa�aNa�aNa=a�aNa�aNa�a�aNa �3�
�­a�� O g�� q WRP h V k V�2]t�P k T�P�j5�lp_^ h P{p�WXVXgdj�m�r
p�gZWRP k gxzYt�rZgdc]m q P k T p h k rdP�t�WRf]jQP kSk m k T~}vp�VXVRP h �VXgdf h dyg k m P�rZrdP ` p(c h P�m­®�T�P&«�W qQk T�P�rZg@3�P�WXV q ` 3*c�j�g h c T�P&«�W qQk T�P�rZg@3�P�WXV q aNa�aNa�a�aNa ���
�­a�� �iP&zYg k P�� � fbm�WiT�P�r
pYj5�lp_^ h P�p�WXVXgdj�m�r
p�gZWRP
a�aNa�aNa=aNa�a�aNa�aNa�aNa=a�aNa�aNa�a�aNa � =
�­a K 
S6bj-� P T�PJt�f k gZVXgdf h�h P&zxP h VYWRP�r
p�VXgxd"P���m h P k t
�>��WRP ` p(cNdym P~T~}�P h k P&z?3�rdP}P�V�dym PT3m t�P�W k f h�h pK«"P ` 3*c�jQf h 0>«�m�WSp�VXgdf h p�WXVXgdj�m�r
p�gZWRP ` j]c dygZVRP kRk P k j p�rdj�m�r q P k ` T3c�P�WXWRP�m�W kT p h k rª} gxzJpK«"P�WRP�r
p�VXgxd"P=�|r
p k t
�>��WRP|a�aNa�a�aNa�aNa=aNa�a�aNa�aNa�aNa=a�aNa�aNa�a�aNa �	�
�­a � �]m�gxdyWRP�T�P k 2"P�m­¬Hm h f 3 � P�V�cnm�g 3�fbm
«"P�� ` p(cIdym P=«�rdf 3lp�rdPYT�P�r
p k j;� h P ` 3*cIdyg k gdf hk mU3 � PQj�VXgxd"P{T�P�rª} �]m
zJp h f	
�T�P aNa=aNa�aNa�a�aNa�aNa=aNa�a�aNa�aNa�aNa=a�aNa�aNa�a�aNa ���
�­a
� � d"fbrZm�VXgdf h T�P|rª}�P�WXWRP�m�W ` p	¬3P�� ��gZV q WSp�VXgdf h k h�p	¬�P����3d�p�rdP�m�W k T�P�rª}�P�WXWRP�m�W�rdP�rdf h «T�P k T�P�m­¬ep	¬�P k c a�aNa�aNa�a�aNa=aNa�aNa�a�aNa�aNa=aNa�a�aNa�aNa�aNa=a�aNa�aNa�a�aNa ���
�­a�� u kRk P�WAdyg kRk P&zxP h V k m�W}cnmlp�VXWRPHt�fbg h V k � ` p(cwd]m P�«�rdf 3lp�rdPKT�P`r
p k j;� h P ` 3*cidyg k gdf hk mU3 � PQj�VXgxd"P{T�P�rª} �]m
zJp h f	
�T�P aNa=aNa�aNa�a�aNa�aNa=aNa�a�aNa�aNa�aNa=a�aNa�aNa�a�aNa � K
�­a�b 
S6bj-� P k PQjQf h T p�gZWRP�T~} q dygZVRP&zxP h V�T�PI3�m�V q P k a�aNa=aNa�a�aNa�aNa�aNa=a�aNa�aNa�a�aNa ���
�­a�� � dygZVRP&zxP h V�T�P k 3�m�V q P k �Yrª}vp�gdT�P{T�P�r
puV76bj-� P k PQjQf h T p�gZWRP�� T3g�� q WRP h VRP k d�p�rdP�m�W k T3mtlp�WSpKzw��VXWRP	� ` p(c
���&=­aZ��h ` 3*c
��� ��h ` j]c
��� � = ` T3c�r
p�z q VA� fyT�P�j p�rdj�m�r
p h Vsm h«np�g h tlp�Wop	¬�P aNa=a�aNa�aNa�a�aNa=aNa�aNa�a�aNa�aNa=aNa�a�aNa�aNa�aNa=a�aNa�aNa�a�aNa �Db
�­aZ� =�� dygZVRP&zxP h VsT�P k 3�m�V q P k p�WXVXgdj�m�r
p�gZWRP k ` p(c k p h k 3�m�V q P k ` 3*c�p;d"PQj 3�m�V q P k � q d"fbrZm�VXgdf hT�P k p	¬�P k t�P�WAzxP�VXVSp h ViT~}vp kRk m�WRP�W�r
p{V76bj-� P ` P h d"P�WXV\rdP k 2"P�m­¬~h3P h WRfbm
«"P�P�V 3�rdP�m}rdPjQfbmeP�V�rdP<3lp kSk g h c ` j]c k p h k 3�m�V q P k ` T3csp;d"PQj 3�m�V q P k a�a�aNa�aNa�aNa=a�aNa�aNa�a�aNa �D�
�­aZ����� ¬�P&zYt�rdP{T�P7®�f h j�VXgdf h � a�a�aNa=aNa�aNa�a�aNa�aNa=aNa�a�aNa�aNa�aNa=a�aNa�aNa�a�aNa b3�
�­aZ� ��� fbWXt
��g h «JT~} m h t�fbg h V�d"P�W k cnmlp�VXWRP�t�fbg h V k a�aNa=aNa�a�aNa�aNa�aNa=a�aNa�aNa�a�aNa b �
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�­aZ����
�WSp h k gZVXgdf h T~} m h t�fbg h Vj�um h P k t
�>��WRP a=aNa�aNa�aNa�a�aNa=aNa�aNa�a�aNa�aNa=a�aNa�a b �
�­aZ�EK �_� fbg k gZW�m h PI3�f h�h P�g h VRP�WXt�fbr
p�VXgdf hHk tlp�VXg
p�rdP ` p(cfzJp�m
d�p�g k P ` 3*c�3�f h�h P�a�aNa=a�aNa�a b
�
�­aZ� ��
�WSp h k gZVXgdf h P h VXWRP�T�P�m­¬�V76bj5� P k T�P z �&zxP h p�VXm�WRP ` p kSk P�WAd]g kSk P&zxP h V k m�W�m h P k t
�>��WRP]cp;d"PQj{m h P�g h VRP�WXt�fbr
p�VXgdf hKk tlp�VXg
p�rdP{jQfbWXWRPQj�VRP a�aNa�aNa�a�aNa=aNa�aNa�a�aNa�aNa=a�aNa�a b
�
�­aZ������WXWRP�m�WIzxf 2"P h�h P k m�Wsrª}�P h k P&z 3�rdP�T�P�rª}vp h gxzJp�VXgdf h a�a�aNa=aNa�aNa�a�aNa�aNa=a�aNa�a b��
�­aZ����
�WSp h k gZVXgdf h T~} m h P�t�WXgxzYgZVXgxd"P{T�P�V�2]t�P>e t�fbg h V g=�|m h P�t�WXgxzYgZVXgxd"P�T�P�V�2yt�P>e k t
�>��WRP1g` p(cfd]m P�T~}�P h k P&z?3�rdP ` 3*c�gxzJpK«"P�t�P�WRa�m P{tlp�W�rª} �nm
zJp h f	
�T�P�aNa�aNa�a�aNa�aNa=a�aNa�a b��
�­aZ�\b��oP&«np�WRT�P�W{T�Put�W5� k m h f 3 � P�V�c]m�g�3�fbm
«"P�� ` p­h 3�h�j]c�rª} �nm
zJp h f	
�T�P k P|WSp�t�t�WRfyj5� PxT�Pr
pA3lp�rZrdP ` T~h�P�h ® c�tlp k T�P{jQfbV q t�fbm�W0zJp�g h VRP h gZWor
pYT3g k VSp h jQP k fbm
�lp�gZV q P a�aNa=a�aNa�a b��
�­aZ�\��� ¬3P&zYt�rdPiT�P «"P k VXgdf h T�P�r
p�rdfyjQfDzxfbVXgdf h p\d"PQjsm h P�j5�lp_^ h P�p�WXVXgdj�m�r
p�gZWRPojQfDzYt�fbWXVSp h VT�fbmUD P{T�P&«�W qQk T�P�rZg@3�P�WXV q ` T�f h V�VXWRfbg k P h VXWSp h k r
p�VXgdf h c{aNa=aNa�aNa�a�aNa�aNa=a�aNa�a � =
�­a�� = �\f]fbt q WSp�VXgdf h jQfbm�� 2"P�m­¬[t�fbm�W�rdP k m�gxd]gQdyg k m P�r�T~} m h P~j�g@3�rdP�a^�\fDzYtlp�WSp�g k f h P h VXWRPrª} q VXm T�P�T�P �of 3�g h k f h w �of 3�g h k f h �5Kbz ` p(c�P�VurdP k W qQk m�rZVSp�V k f 3�VRP h m k p;d"PQj h fbVXWRPk 2 k V5�&zxP�T~}vp h gxzJp�VXgdf h ` 3*cgaNa�aNa�aNa�a=aNa�aNa�aNa�a�aNa=aNa�aNa�a�aNa�aNa=a�aNa�a � �
�­a��3� O gxd"P�WA«"P h jQP|p�mejQfbm�W k T3m�VRP&zYt k h3rdP k T�P�m­¬�j p�t�VXm�WRP k T~} q j�WSp h`k f h Vst�WXg k P k �|rª} gZV q �WSp�VXgdf h � = = =uT�P�r
p k gxz�m�r
p�VXgdf h ` p(c k p h k jQf h VXWSp�g h VRP k m�WsrdP�W q p�rZg k zxP ` 3*c�p;d"PQj�aNa�a � �
K>aZ� 	\fbm j�rdP?F P�WRjQP�t�VXgdf h & O q j�g k gdf h &�usj�VXgdf h t�fbm�W�m h pbj�VRP�m�W k 2 h VA� q VXgdcnm P a�aNa=a�aNa�a�� = �K>a�� �oP�r
p�VXgdf h p�m�VRfDzJp�VRPf� q VSp�V k 0 h g k P�V-p�m�VRfDzJp�VRP k tlp�WSp�rZr/��rdP k ��g q WSp�WRj-��g kRqQk ` p(c k gxzYt�rdP` 3*cf��g q WSp�WRj5��g kRq ` P ¬yVXWSp�gZViT�PxwCHofD«npw��b_z�cXaNa�aNa�aNa�a�aNa=aNa�aNa�a�aNa�aNa=a�aNa�a�� =
�K>a�� �G��Ul}�� ����T q j�WXgxd�p h V�rdP{jQfDzYt�fbWXVRP&zxP h V�T~} m h � P�m`T�P�j pbj5� P � j pbj-� P a�aNa�aNa=a�aNa�a�� =
�K>a K uom�VRfDzJp�VRP�zxf]T q rZg k p h V�m h jQfDzYt�fbWXVRP&zxP h V k gxzYt�rdP���f 3 k P�WAd"P�W�VRfbm k rdP k VSp53�rdP p�m­¬T~} m h P�t�g/�QjQP a�a�aNa�aNa=a�aNa�aNa�aNa�a=aNa�aNa�aNa�a�aNa=aNa�aNa�a�aNa�aNa=a�aNa�a�� =��
�­aZ� �^���e��27��	����a-;��	�tlp�W��"fD� h ��m h «"P ` P ¬yVXWSp�gZV k T�PJw ��m h «"P=���_z�c aNa�a�aNa�aNa=a�aNa�a������
�­a�� 	\fbm j�rdP{t�P�WRjQP�t�VXgdf h � T q j�g k gdf h � pbj�VXgdf h t�fbm�Wsm h pK«"P h VoT�P{j�g h q zJp�VRfD«�WSp�t
��gdP=d]gZWXVXm P�rZrdP����EK
�­a�� � ¬3P&zYt�rdP�T�P�VXWSp;d"P�rZrZg h « k m�Wsm h t�P�W k f h�h pK«"P!aNa�aNa�a�aNa=aNa�aNa�a�aNa�aNa=a�aNa�a������
�­a K �ifbVXgdf h k T�P�T3g k VSp h jQP�P h j�g h q zJp�VRfD«�WSp�t
��gdP�� ` p(csT3g�� q WRP h V k t�r
p h k T�P{jQfbm�t�P�a ��P krZgx« h P k T�PeT q jQfbm�tlpK«"P k f h V~P h WRfbm
«"P ` 3*c|m h P ¬�P&zYt�rdP`T�P}t�WXgxzYgZVXgxd"P k m�VXgZrZg kRq P kt�fbm�W�W q p�rZg k P�W�m h «�WRf k t�r
p h a�aNa�aNa�a=aNa�aNa�aNa�a�aNa=aNa�aNa�a�aNa�aNa=a�aNa�a������
�­a � � h j5�lp_^ h P&zxP h V�P h VXWRP\T3g�� q WRP h V k t�r
p h k a �-P k t�fbg h V k WRfbm
«"P k zxf h VXWRP h V�rdP k f 3 � PQj�VXg ® kd]g k m P�r k T p h k rª} gxzJpK«"P ` p(c�t�r
p h T~}�P h k P&z 3�rdP ` 3*c�t�rdP�g h j pbT3WRP ` j]c «�WRf k t�r
p h ` T3c�m hp�m�VXWRP�t�r
p h T~}�P h k P&z 3�rdP�p;d"PQj�jQf h VXWRP ��t�rdf h « q P a�aNa�a�aNa=aNa�aNa�a�aNa�aNa=a�aNa�a������
�­a
� F�r
p h T~}�P h k P&z?3�rdP{p\d"PQj�jQf h VXWRP ��t�rdf h « q P�a ^ih T�f h�h P���r
p|j pKz q WSp|m h zxfbm
d"P&zxP h Vd"P�WXVXgdj p�r�p;d"PQj�zJp�g h VXgdP h V�T�P�r
pujQf h VXWSp�g h VRP�t�r
p h T~}�P h k P&z?3�rdP aNa�a�aNa�aNa=a�aNa�a������
�­a�� ��pKz q WSp k P�V�zxfyT
��rdP{T q j�g k gdf h�h P�r aNa�a=aNa�aNa�aNa�a�aNa=aNa�aNa�a�aNa�aNa=a�aNa�a����\b
�­a�b F�r
p h k t�f kRk g@3�rdP k t�fbm�W 0 rxzxP�W�m h T3g
p�rdfD«�m PYP h VXWRPYT�P�m­¬�pbj�VRP�m�W k h k m�W�rdP|t�WXg h j�gZt�PT3m`j5�lpKzYt jQf h VXWRP � j5�lpKzYt g h VRP�W h P�fbm`P ¬3VRP�W h P�a�aNa�a�aNa=aNa�aNa�a�aNa�aNa=a�aNa�a����\�
�­a�� ` p(cpuom�VRfDzJp�VRP k gxzYt�rdPxT�Pi«"P k VXgdf h T~} m h T3g
p�rdfD«�m P~P h VXWRPJT�P�m­¬�t�P�W k f h�h pK«"P k ` 3*cF�WXgxzYgZVXgxd"P k T~}vp kRk P�WAdyg kRk P&zxP h V~t�fbm�W~r
pKW q p�rZg k p�VXgdf h T~} m h j-�lpKzYt�jQf h VXWRP � j-�lpKzYt` j�h�T3cYP ¬�P&zYt�rdP k T�P`t�r
p h k p kRk f]j�g qQk p�m­¬UT�P�m­¬ q VSp�V k�� �8����B :
��-�	1����rdP k f 3 � PQj�VXg kd]g k m P�r kok f h VoP h � p�m h P�T p h k rª} gxzJpK«"P�a�a=aNa�aNa�aNa�a�aNa=aNa�aNa�a�aNa�aNa=a�aNa�a�� � =
�­aZ� =�� ¬yVXWSp�gZV k T�P k VRfbW42�3�f"p�WRT k ` p(c�� ��-?46� � �8�
�iT�P5��r
p�m T�P �HgZrZrdP�W ` 3*c��'��23��BR���S�{T�P

��r
p�m T�P ��p�rZrZgNa�a�aNa�aNa=a�aNa�aNa�aNa�a=aNa�aNa�aNa�a�aNa=aNa�aNa�a�aNa�aNa=a�aNa�a�� �3�
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�­aZ��� �\fDzYt q VXgZVXgdf h T�PYT�P�m­¬[jQfDzYt�fbWXVRP&zxP h V k T�Pxj pKz q WSp ` p(c�p�m�VRfDzJp�VRP~T�PxT3g
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