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Flux depuis

le port 6010

Producteur

Effectue un préanalyse du
flux entrant pour le découper
en élément contenant une et

une seule information.

MP

Ecouteur

Ce ’thread’ attend les connexions
des clients sur un port qui peut
etre choisit au démarrage de

l’application. Lors d’une
connexion, il crée un nouveau

Z
one T

am
pon [B

uffer]

’thread’ consommateur.

Consommateurs

Les consommateurs ne font que
recopier sur leurs sorties, le flux

partiellement décodé par le
producteur.

...

Consommateur 0

Consommateur 1

Consommateur 2

Consommateur 3

Consommateur n

C
opies du flux d’entrée.

le CSP sur

Ecoute du port de connexions..
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Consommateurs déconnectés.

Ecouteur: Insertion de consommateurs

1

ConsommateursProducteur

Initialisation

2
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Machine Reuters
Machine Linux redistribuant

le flux via ’mpr’
Machine Linux décodant le flux
et base de donnée de dépèches
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Langage de commande

Chargement de données par API,
Chargement de bibliothèques de fonctions,

Chargement de programme.

1 3 Lieur (linker)

Résoud les débranchements générés par:

2 Langage de programmation

Traduit vers un pseudo assembleur, sans
débranchements résolus.

Compilé par un analyseur LALR(1) (Yacc),
Mets en place les variables nécessaires,

Créé les fonctions utilisateurs...,

Les structures de controle (If, For...),
Les appels de fonctions,

Traduit vers le langage assembleur
accepté par la machine virtuelle.

4 Machine virtuelle

Exécute le code "asembleur" compilé,
Génère des exception éventuelles:

division par zéro, dépassement de tableau...

46587:9<;>=@?�A �:B$C@DEBGFIH3J%KELNMPO�Q�R>Q�KEB%C@MPS�TVU&J%LXW>YZC[B\D]M�T>K =
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} îf´�µ[¶ ·�¸�¸�¹»º�¼�´»¸�¼�½$¾\¿�º2¹»´PÀ»Á ��~VÂ�Ã�Ä�Å.Æ ½pÇÈ¹»º2¹»´�ÇÈ¼�ºÊÉ&¼�¹»º Æ<ËZÌ�ÍhÎfÏ



/hÐÒÑ�ÐmÓ:+��IÔ�-:ÕG*f0i*�(�Ö6ÕØ×��:Õ��:+i0d�2-ÚÙ�-¤��Û 0iÓ)Ós�Ü(�',0i*�(�Ö6Õ ÝoÞ
^6_��._#ß 
�àiá:â�ã  x�ä�#å,æxc)å,c)çéèiç�êxë3á)c)ë>å{ìíìîå�ï>â#á:æ

y)CZT3e]Y@M�T>KEeNe]J%CZT�D]YZJ%R3e�J%RhDXQ&D]Qpe�M�RonhY[eEB$O%Q�M�e�W1J%T3KGLXM&D]D]KEM�|�CZBðS�Y[e#W1J�e]Y"DEY@J�RñS�M�C t T�DEY@CZY"FeEB\D]M�T>K © R3B$CÈ}{T>R®CZB%R>O�B%O%M¦S>M¦W>KEJ%O�KEB%LXLXB$D]YZJ%R2}�|�C[B��8J%Y[eNe]T�ò�eEB$LXLXM�RhDNW3T>YZeEeEB$RhDGW1J%T>KU&M�D�óoW1M�S t B$W3W>C@Y[U�B$D]YZJ%R2}oM�D.e]T�ò�eEB$LXLXM�RhDiB$k1J%K�S>B$k>CZMxW1J%T3KgT3R¦T�DEY@CZY[e]B$D]M�T3K.W3B%eI�8J%K�U&M�LXM�RhDYZR>Y"DEY@QG|XCZBXW>KEJ%O�KEB%LXLXB$D]YZJ%R = y)CZT3e]Y@M�T>K�eie#J�C@T>D]YZJ%R3e.J�RhDiW3B$KET¦W3C@T3exJ%TVLXJ%YZR3eiB�U�U&M�W�DEB%k>CZM�e =ô CZC@Mle]J%RhD.CZM�eie]T>YZn»B%RhD]M�e =

õ2öZ÷ÜöÊø1öÊø ù � ­�ú � ú1û�üÊý§þ:ÿ�� ��� ü��gþ����
	%û���
�� ���
r B�W1J�eEe#YZk>YZC@Y@D]Q.S t YZLNW3C@Q�LNM�RhD]M�K:T>RuU&J%LXW>YZC[B\D]M�T>K{W1J%T>K{T>RXC[B$R>OhB$O�MgS�M.W3K]J�O%K�B$LXLuB\D]YZJ%RS�T¬D�óoW1M~Y@LXW1Q�K�B\D]Y@�lB�Q&DEQ�M�RonoYZeEB$O�Q =�� R¬D]M�CxD�óoWfM�S�M�CZB%R>O�B%O%M�WfM�T�DmDEK]�peuKEB%W>Y[S�M�LXM�RhDp}KEM�W>KEM�R3S>K]M6CZM�e:U�B$K�B%U&D]Q�KEY[e�DEYZ�hT>Mpe{S�M.CZB%R>O�B%O%Mpe{S�MiW>KEJ%O�KEB%LNLuB$D]YZJ%RGU�J%R>RoT3e��8C[B�O%K�B$LXLuB$YZK]M�}CZM�e.e#D]KET3U�DET>K]Mpe.S�MlU&J�RhD]K��%CZM�e =@=Z= � D]M�CZex��T3M�CZM�C[B$R>OhB$O%M�±íJ�T¦CZM�CZB%R>O�B%O%MP° ��� 	 ����=d t M�e#DmCZBñU�B%e�}:WfB$KmM���M�LXW>CZM%}6S�M¦«�� �����! Ü�$�h!h��!h�#"%$ }IC@MðCZB%R>O�B%O%M�S�QpS�Y@Q B$T&� U�B%CZU�T>C[eS t Y@RfS�YZU�B\DEM�T>K�e�B�U�U�J%LXW3B$O�R3B$RhDiCZMGCZJ%O�YZU�Y@M�C('�) �+*%�#, � � �.-�/ �!0�1+121 -	}ÜS�M43�ý§ûoú �!5 û � û � ��	76 =d MuC[B$R>OhB$O%M�}<M#��W>CZYZU�Y"DEM�LXM�RhD�D�óoW1Q%}�e]M�LGk>CZMX�8J%K]D]M�LXM�R�D�e t Y@R3e]W>YZK]M�KlS�MuC[B~e#óoRhDEB��oMuS�T C[B$R>FO�B%O%M�° ��� 	 ��� }2B»n%M�UlC@MNL48�LXM�D�óoW1MGS�MXe#D]KET3U�DET>K]Mpe�S>MGU&J�RhD]K��%CZM�e9�ÊW3B$K�M#��M�LNW3C@MNC@Mpexk3C@J�U�eS t Y@Rfe�DEK]T3U&D]YZJ%R3e.e]M�W>KEQ�e]M�RhDEB%RhD6e]J%T3e6C[BG�8J%KELXM.«%:�;+<>=@?BA�A�AC;2?�DFE "G��=H B%C@v>M�T>KEM�T3e]M�LXM�RhDp}hYZCÜe]M�LGk>C@M��hT>M�e]J%RmT>D]YZC@Y[e]B$D]YZJ%R2}3LXB%C@O�K]Q�C[BGW3T>YZeEeEB$R3U�M��hT t Y@CÜLNM�Dx|C[B�S�Y[e#W1J�e]Y@D]YZJ%R�S�Mpe:T�DEY@CZY[e]B$D]M�T3KEe�}%R>MPe]J%Y@D:W3B%e:�8J%K�U&Q�LXM�RhDIB$Y[e]Q�MiW1J%T>KgT>R�R3J\nhY[U&MxR t B»óhB$RhD�}h|W>KEY@J�K]YÈ}fB%T3U&T3R>M�e�R>J$DEY@J�R3exS>MGW>KEJ%O�KEB%LXLXB$D]YZJ%R q WfJ�T>K�W3K]M�T>n%M�}3CZM�R>J�L�k>KEMGS�MGW>KEJ$�8M�eEe]Y@J�R�FR>M�CZePe]MGLXM&D]DEB%R�D�|¦CZB¦S�YZe]W1J�e]Y"DEY@J�RðS�MXU&Mpe�T>D]YZC@Y[e]B$D]M�T>KEePe]T>K�C t z¨RhD]M�KER>M�D�} WfJ�T>KPQ�U�K]YZK]MGC@M�T>K�eW>KEJ%O�KEB%LNLXMpe:M�DiC@M�T>KEe6YZR3S�Y[U�B$D]M�T>KEe =� R3MPe]J%CZT�DEY@J�R�e]Y@LXYZCZB%Y@KEM�BXS�J%R3UPQ�D]QPQ�U�B$K]D]Q�M =

õ2öZ÷ÜöÊø1öJI KML � ûo­ � üN�f­O��
 �Ê� ­�ú � úfû �2���>�
y,J%T>KgS�M�egK�B$Y[e#J�R3e)S�MPe]Y@LXW>CZY © U�B\DEY@J�R3egS�M�C[BlW3v3B%e]M�S�M�S�Q�n�M�CZJ%W>W1M�LXM�R�D6S�TmW3K]J�S�T>Y@D�}oM�DS t v>J%LXJ�O%Q�R3Q�Y@D]QuS�M�U&M�C@T3Y"F¨U&YÈ}2C[BVWfJhe]e]Y@k3Y@CZY"DEQ�S t T�D]YZC@Y[e]M�K�CZMuCZB%R>O�B%O%M �2�%�>� U�J%LXLXMuCZB%R>O�B%O%MS�MlU�B$C[U&T>C[e.S t Y@R3S>YZU�B\D]M�T>K�e.BGQ�D]Q�M�RhnoY[e]B%O%Q�M =ô R~M�P1M�D�} �2���>� }1CZB%R>O�B%O%M�S�M�W>KEJ%O�KEB%LNLuB$D]YZJ%RmJ�K]YZM�RhDEQ�J%k&Q�M�D�}>W1M�KELXM&DxCZM�U�v3B%K]O�M�LXM�RhDS�óoR3B%LNY[�hT>M�S�MGR>J%T3n%M�CZCZM�exU�CZB�e]e]M�exS t J�k&Q�M&D�e =1r B�e]J%CZT�DEY@J�R~M�RonoYZeEB$O�Q�Mle]MGS�QpU&J%LXW1J�e]MlS�J%RfUS�M�C[BNLXB%R>YZ��KEMPe]T>YZn\B$RhD]MXqARH YZe]Mx|�S�Y[e]WfJhe#Y@D]YZJ%R�S�M�C t T�DEY@CZYZeEB\DEM�T>Kp}�S t T>R3Mik>YZk>C@YZJ$DEv>���hT>M�S�MxU�CZB�e]e]M�e)S t J�k&Q�M&D�e:U&J�LNFW>K]M�R3B$RhD�T3R>M¦U�CZB�e]e]M�« d J%DEB$D]YZJ%R " W1M�KELNM�D#D�B$RhDGC[B~LuB$R>YZW>T>C[B\DEY@J�R§S�M�eGYZR��8J%KELuB\D]YZJ%RfeS�Q�e]Y@KEQ�Mpe�}ARH YZe]M{M�RPW>C[B%U�M)S t T>R�J%T�DEY@ChS t Q�S�Y@D]YZJ%RPW1M�KELNM�D#D�B$RhDÜC t M��hDEM�R3e]YZJ%R�S�M)U&M�D#DEM:U&C[B%eEe#M�}�WfJ�T>K2óY@R3U�C@T3K]M)CZM�e�LXQ&DEv>J�S�M�e�e#T3W>W>CZQ�LXM�RhDEB%Y@KEM�e�U&J�K]KEM�e]WfJ�R3S>B%R�DÜB%T�kfMpe#J�Y@RGS�M:C t T>D]YZC@Y[e]B$D]M�T>KIqC@M�U�B%CZU�T>C2S t Y@RfS�YZU�B\DEM�T>K�e�}A d J%LXW>YZCZB$D]YZJ%R�M&DiU�v3B$KEO%M�LXM�RhD6S>M�CZBXU&C[B%eEe]MPB%Y@Rfe#Y<Q�D]M�RfS�T>M�W3B%KgC t T�D]YZC@Y[eEB\D]M�T>K =S MVD]J%T>D]M~Q�noY[S�M�RfU&M%}{T3R>MVD]M�C@CZM~e#J�C@T�DEY@J�R®Mpe�D�K�B$W3YZS�M~| LXM&D]D]KEM�M�R¬JhM�T>noK]M =TS M~W>CZT3e�})CZMC[B$R>OhB$O%MGS�M�W>KEJ%O�KEB%LXLXB$D]YZJ%RVLXYZe�B$YZR3e]Y�|mCZB¦S�Y[e#W1J�e]Y"DEY@J�R�S�MNC t T�DEY@CZYZeEB\DEM�T>Kp}1R t Mpe�D�R>Y,W>CZT3e�}R>YhLXJ%YZR3eÜ�hT>MgS�T�«%U �%�>��" }\e]WfQpU&Y[B$CZYZe]Q)W1J%T>K�C@MIW>K]J�k>CZ��LXM:S�J�R>R>Q%}pJ�P K�B$RhD2D]J�T�D]M:CZBxW>T>Y[e]eEB$R3U�MB%eEe]JoU�Y@Q�M�|NT>R�DEM�C2C[B$R>OhB$O�M%}oJ%KEY@M�RhD]Qi«�J�k&Q�M&D "�=r MpexYZR3U�J%Ron%Q�R>Y@M�RhDEe�|mT>R3M�DEM�CZC@MXe#J�C@T>D]YZJ%R�R3MGLuB$Rf��T3M�RhD�W1J%T3K#D�B$RhD�W3B�e = ô RðM#P M&Dp}2e t Y@CW3B%KEB%Y"DIe]T>KEK]QpB$CZYZe#D]MiS>Mi�ÊB$YZKEMxW>KEJ%O�KEB%LNLXM�K)|lT>R�R3J\nhY[U&M�S>B$R3eIT>R�C[B$R3O�B$O�M.W>KEJoU�v3MxS�T¦° ����V

	 ��� }$U t M�e#D,M�R3U�J%KEM:W>CZT3e�C@M6U�B�e,B»n%M�U:T>R�C[B$R3O�B$O�M:U&J�LXLNMWU �%�>� }$L48�LXM.e#YoC[BxS�J�U&T3LNM�RhDEB\DEY@J�RM&DPCZM�e�J%T>noK�B$O�M�exe]T>KPCZMNe]T�Q�M&D�R>MNLuB$R3�hT>M�RhD�W3B�e =>S MNW3C@T3e�} T>R>MND]M�C@CZMXe#J�C@T�DEY@J�R�R>QpU&Mpe]e]Y"DEMC t YZR3e#DEB$CZC[B\D]YZJ%R�S t T>RðU&J%LXW>YZC[B\D]M�T>KXU ���>� U�J%LXW>CZM&D�e]T>K�C@MGWfJhe�DEMGU&CZYZM�RhD�S�MGC t T3eEB$O%M�K�}fU&MG�hT>YR t M�e#DiW3B%e�}�M�RonoY[e]B%O%M�B%k>CZM =
Y[Z�\[]_^a`�\#b%c#\dc�e ·�¹gf edh \�i Ï



Ý2j 'lk�0iÓ)(�*,+.-�/oÐnm10Mo2*30
õ2öZ÷ÜöÊø1öZ÷ ù � ­�ú � ú1ûp�_�f­�	 � ü��1­�­�û �

y)CZT3e]Y@M�T>KEe)CZB%R>O�B%O%M�e,M���YZe#DEB%R�D�e�}�S�Q�S�YZQ�eIB$T�U�B$C[U&T>C��Êe#DEB\DEYZe#D]Y[�hT>M%}�LuB\D]KEY[U&YZM�C =@=Z= � }�e]J%RhD:S�M�eC[B$R>OhB$O%MpelS�M�W3K]J�O%K�B$LXLuB\D]YZJ%R �8J�R3U�DEY@J�R>R>M�C[e = d t M�e#DGCZMmU�B�e�}�W3B$KGM#��M�LXW>CZM%},S�MrqÜ° � 
 � S>MH B$D]vtsoJ%�	D�}IJ%T¬M�R3U�J%KEM�S�M�° � �\ülS�Q�n�M�CZJ%W>W1Q~W3B%K�C@M�CZB%kfJ�KEB$D]J%YZKEM�wvu�w S�T d = xl= y�= s = S>Mz J%K�S�M�B%T&� =�H B%C@v>M�T>KEM�T3e]M�LXM�RhDp}fU&MpeiC[B$R>OhB$O�M�eie]J%RhDiDEK]�peiQ�n�J%CZT>Q�e�}3M�DxR>J�R�e#W1Q�U�YZB%C@Y[e]Q�e =tS MW>CZT3e�}%YZC>M�e#DIB%eEe]M�{.S�Y@òuU�Y@CZMxS t Q�n\B%C@T>M�K)CZM�T>K)W1J%K]DEB%k>YZC@Y@D]Q�}%M&DgS�J%R3U.S t M�RhnoY[e]B%O%M�K,S>MiC@Mpe{T�DEY@CZYZe]M�KW1J%T>K.R>J%D]KEM�B$W>W>CZY[U�B\DEY@J�R =� R C@J�O%Y[U&YZM�CPS�Q�S>Y@Q |ñC t B%R3B$CZó�e#M�D]M�U�v3R>YZ�hT>M�}g| û ��� q � �
	@} S>M!�g~��&- � }ie#T3W>WfJ�K#DEM�T>R3MW>KEJ%O�KEB%LNLuB$D]YZJ%Rme]Y@LXW>CZMlS t Y@RfS�YZU�B\DEM�T>Kp}>|NC t B$Y[S�MlS t T>RVCZB%R>O�B%O%M�}hCZT>Y2B%T3e]e]Y �8J%RfU�D]YZJ%R3R>M�C =z¨C2LuB$R3Y@W>T3C@MlM�D�U�B%CZU�T>CZMlS�M�e.n�M�U&D]M�T3KEeiS>MlK]Q�M�C[e�}�Y[eEe#T3exS�M�e�U&J$D�B\DEY@J�R3e = z¨C�M�e#D�e]WfQpU&Y[B$CZYZe]QW1J%T>KPU&M�D�óoW1MGS�MNU�B%CZU�T>CZe = r M��8J�K]LuB$CZY[e#LXM��hT t Y@C�T�DEY@CZYZe]MNR t Mpe�D�W3B%ei�8J%K�U&Q�LNM�RhDxW>KEJoU�v3M�S�M�e�8J%KELuB$CZYZe]LXM�e¦v3B$k3Y"DET>M�C[e�}gY[e]e]T3e�S�M�e�LuB\DEv>Q�LuB\DEYZ�hT>Mpe�}gT�DEY@CZYZe]Q�e�W1J%T>KVCZM�e�U�B%CZU�T>CZe�e]T>K¦CZM�en%MpU�DEM�T>K�e�}�LuB%YZe6YZC<M�e#DiW>CZT3eiB%S3B$W�DEQ =SGt T>R�B%T�D]KEMiU#�%D]Q�}�U&M�K#D�B$YZR>M�e{�8J%KELNMpe�}%WfJ�T>K#D�B$RhD)W>KEQ�e]M�RhD]Mpe)S>B%R3e)S t B$T�DEK]Mpe{C[B$R>OhB$O%Mpe�}\R3Me]J%RhD�W3B%e��8J�KEU�Q�LXM�RhDPD]KE��ePB%S3B$W�DEQ�M�e�}<M&DlW3C@T3e]YZM�T>K�e�B$LXQ�CZYZJ%K�B\D]YZJ%RfexW1J%T>KEK�B$YZM�RhDv8�D]KEMXM#P M�U�FD]T3Q�M�e =
KML ûhý§þ � û��

y Q��8Q�KEM�R3U�M�KxCZM�ePU�J$DEB$D]YZJ%R3e�S�T�Q�J�T>K�W>K]QpU&QpS�M�RhD�e]Ml�ÊB%Y"D�B»n%MpU�CZMGC[B$R>OhB$O�M�| û ��� q � �
	@}{}S�M�C[BNLXB%R>YZ��KEMPe]T>YZn\B$RhD]MF�ÊU�J$D�B\D]YZJ%Rfe.|GC[BG�8M�KELXM&D]T3K]MPYZC2ó¦BNT>R�Q�J%T3K � q
c ;����!���!�&�R�

wiCZJ%K�e.�hT t T>R>M�e]óoL�k1J%CZYZ�hT>MPKEM�W>KEM�R3B%RhD.U�M�CZC@MpeiS�Mpe.n%MpU�D]M�T>K�e�}�W1J%T>KEK�B$Y@D6W1M�KELXM&D]D]KEMl��T3M�C[��T3MU�v>Jhe#MPS�TVO%M�R>K]MXq
���������

r MmCZB%R>O�B%O%M�| û ������� �
	@}se#M�L�k>CZM�LuB$CZO%KEQXD]J�T�D98&DEK]MmT>R>MmkfB%e]M�Y@RhDEQ�KEM�eEe]B%R�DEM�S�MuDEKEB»n\B$YZCÈ}W1J%T>KiU�J%R3e#D]KET>YZK]M�R>J$DEK]MPW>KEJ%W3K]MPC[B$R>OhB$O%M =
^6_��._�` �sç���� ë3â�êxï�â#á:æ èiç��v�T���%�

d M&D]D]M�W3B$K]D]YZMPS�Q�U�K]Y@D.CZBGC@Y[e#D]MPS�M�eg�8J�R3U�DEY@J�R3e6��T t YZC2B�Q�D]Q�W>KEQ�noT¦S t YZLNW3C@Q�LNM�RhD]M�KiS3B$R3egCZMC[B$R>OhB$O%M�� �������2= d M�K]DEB$YZR>Mpe�S�M.U�M�e��8J%R3U&D]YZJ%R3e�e]J%RhD,e]J%T3n%M�RhD�Y@R3e]W>YZK]Q�M�e�S�M.U&M6�hT>MICZMgCZB%R>O�B%O%MS�M�| û ��� q � �
	@} W1M�KELXM&D�S>Ml�ÊB$YZKEM%}1M&D�e]Y�S t B%Y@CZC@M�T>K�e�} U&M�K#D�B$YZR>M�e6�8J�R3U�DEY@J�R3e�W>K]Qpe#M�RhD]M�e�S>B$RfeC t YZR3S�M��u�hT>Y e]T>Y"Dp}�R3M�e]J%RhD:W3B�e:YZLXW>C@Q�LXM�RhD]Q�M�e�}hU t Mpe�DIe]YZLNW3C@M�LNM�RhDgW3B%KEU�Mi�hT>M�U�M&DIYZR3S�M��uM�e#DU&J�R3e#D]KET>Y"Die]T>KiU&M�C@T3YÜS�M�eg�8J�R3U�DEY@J�R3e6W>KEJ%W1J�e]Q�MpegS3B$R3eX| û �p� q � �
	@} C@T>Y@F�L�8�LXM =r M�W>KEJ�Q�M&D © R3B%C S>J%Y@DgW1M�KELXM&D#DEK]MPS�M�WfJ�T>n%J�Y@K:�ÊB$YZK]M�D]J�T�D.U&M��hT>Y Mpe�D.S�Q Q#|GW1J�eEe#YZk>CZM�B»n�M�U
| û ��� q � �
	@}{}>M&DiW>CZT3e.M�R3U&J�K]M =¡ J%Y[U&Y2S>J%R3U�CZM�e6D�óoW1M�e�}�C@Mpe6�8J%R3U&D]YZJ%R3e6M�DiC@Mpe.U&J�R3e�D�B$RhD]MpegD]M�C@CZM�ei�hT t M�CZCZM�e6J%RhD.Q&DEQ�Y@LXW>CZQ&FLXM�RhD]Q�M�e.S>B%R3e6CZM�CZB%R>O�B%O%Mv� �������2=
õ2öZ÷ÜöJI2öÊø ¯M¢<þ:û �

r MpegD�óoWfMpe6T�D]YZC@Y[e]Q�eiS>B%R3e.U&M�DiY@RfS�M#�¦S>MP�8J%R3U&D]YZJ%R3e�}>e#J�RhD6CZM�exe#T>YZn\B$RhDEePqA n%M�U&D]J�Kl£ T>RXn%M�U&D]M�T>K)S�M.KEQ�M�CÈ}$S t M�RhD]YZM�KX�ÊKEB%LXM�R>Q.|PT>RXKEQ�M�C � J%TuS�M6k1JhJ�C@Q�M�R¤� � W1J%T>K¥#¦ �2§�}�R t Y@LXW1J%K]D]Ml�hT>M�CZCZMPB%T�D]KEMPn\B$CZM�T>Kie]Y@R3J%R � }A Y@RhDX£ T>RVM�RhDEY@M�K��8T>R>M�W1Q�KEYZJoS>M%}�T>R>MlS3B\D]M =@=Z=¨� }A K]MpB$C©£ T>RVKEQ�M�C��ÊO%Q�R>Q�K�B$CZM�LXM�RhDp}hT3R>MlU&J%DEB\DEY@J�R � }A kfJoJ%CZM�B%Rª£ T3R�n�M�U&D]M�T3KiS�MPkfJoJ%CZQ�M�R3e�� � W1J%T3K ¥#¦ �2§ =@=Z=¨�A U&J%Rfe�D9£ C@MpelU&J�R3e�D�B$RhD]MpelS�T�D�óoW1MG«ds�z H y r2ôT" } «G« y z�w xM¬­��r w ya" }<« ô wxy¯® xxô�x F
«6z�w r>" � =Z=@=¨� M&DiCZM�T3KEe.B%k>K]Q�noYZB$D]YZJ%R3egKEM�e]WfMpU�D]YZn%Mpe�}

°#±<¼�²�²È¼{Ç�³@´Wµ$·�µ¨¶¨·�¹»¼�½�´»·�´�¸#·�´%¸Z·�º�´.¼,¿�É&¼#¸{¸�¼�µÒµÒ¼l¹»¼�Ç
´i¿�²Nº7» ´i¿�².¶¨·�¹»¼�Ç<¸�·�¹»ºÈ¿�´#²�¼:¾$·�¹»º2µÒ¼�Ç É&¼�¸�²È¼�¹»ºÊÇ]½\¼�Ç�²¶Ò´»Ç�¾7¶ÒºN»�¼T¹»¼{¸�¼T·�¹»¼)µÒ¼,µ ¿�´7¼&¿�¼�¼ edh \ ¹»¼�½X¾À¿�Á2Â9Ãg¿%ÄG¿�Â�Å�Æ[Çl¾%¼�º�´.¼�²È¹p¼l¸[¿�¶ÒºÊ¼ Ï



/hÐÒÑ�ÐmÓ:+gÉIÔ�-:ÕG*f0i*�(�Ö6ÕØ×aÉ:Õ�É:+i0Mo2-ÚÙ�-Êo�Û 0iÓ)Ó�oÜ(�Ë,0i*�(�Ö6Õ Ý+Ì
A e�DEK]YZR>Op£ CZM�eGU�v3B7Í	R>Mpe�S�MmU�B$K�B%U&D]��KEM�e�} D�óoWfM�e#T3W>WfJ�K#DEQ�S>B$Rfe�U&M�K#D�B$YZR>M�elJ%W1Q�K�B\D]YZJ%RfeB»n%M�U�C[BNU�J%T3U�v3M�O�KEB%W>v>Y[�hT>M%}oLuB$Y[e6W3B%e6WfB$K.CZM�CZB%R>O�B%O%M�� ������� CZT>Y@FÈL48�LXM =

r Mpe.n%MpU�DEM�T>K�egQ�n\B$CZT>Q�eiW3B$Kg� ������� }1e#J�R�D6DEJ%T�Q�J�T>KEe.S>M�e.n�M�U�DEM�T>K�e.S�M�KEQ�M�CZe = d M�W1M�R3S3B$RhD�}3S>MW3B%K.C@M�e]M�Rfe.S�MlC t J�WfQ�KEB$D]YZJ%R�M#P M�U�DET>Q�M�}>CZMPD�óhW1MlW1M�T�DM8&D]KEMi«�)]� * �&-	� "�=3r MPD�óhW1Mx«h� ¦ §+-	�À��� "S�M�C[BG�8J%R3U&D]YZJ%R�M�e#DxS�J%R>R3QPS3B$R3e6CZM�e6D�B$k>CZM�B%T&�¦e]T>YZn»B%RhDEe�}�M�R~U&J�C@J�R>R>M.« 5 ÿ � 
 ���p�&�["�=

õ2öZ÷ÜöJI2öJI Î �f­�	 � ü��1­ �4�%��� ­�� � � �
r Mpe2D�B$k>CZM�B%T&��e]T>Y@n\B%R�D�eÜW3K]J�WfJhe#M�R�D,S�J%RfU:T>R3MILXQ&DEv>J�S�MgM�RonoYZeEB$O�M�B$k3C@M)W1J%T3K�YZLXW>CZQ�LXM�R�FD]M�KiS>B$Rfe6R>J$DEK]MPC[B$R>OhB$O%M�}�S�M�e6�8J�R3U�DEY@J�R3ePq
AÐÏ�Ñ U%Ò$k>CZQ�M�S>B%R3e.C[BNLXB�U�v>YZR>MPnhYZK]D]T>M�C@CZM =AÓ¬ÔÑ S>B%R3e6C[BNU�J%T3U�v3M�O�KEB%W>v>Y[�hT>M =A s Ñ U�Ò%k>CZQ�MNM�R�e#J%�	DF��S�Q © R>Y"DEY@J�R S>MG�8J�R3U�DEY@J�RðS>B%R3ePU&MXC[B$R>OhB$O%MGC@MXC[B$R>OhB$O�M�� �����p�C@T>Y<L48�LNM ��=

r B�S�M�K]R>YZ��KEM6U&J%CZJ%R3R>M)«@� " }$e#Y�M�C@CZM6M�e#D{U�J�U�v>Q�M t¨Ï�t }\YZR3S�Y[�hT>M.�hT>M6CZB��8J%RfU�D]YZJ%RNM�e#D{K]Q�M�CZC@M�LXM�RhDYZLNW3C@Q�LNM�RhD]Q�M�S>B%R3egC@M�C[B$R>OhB$O%MM� �����p� }>B»n%MpUiCZM�D�óoW1M�S>Q�U&KEY[e = soY2U�M&D#DEM�U&J%CZJ%R3R>MxMpe�DiU&J�U�v>Q�Mt w t }3U t M�e#Dx�hT>MPCZBG�8J%RfU�D]YZJ%RVMpe�D.W3B%K#DEY@M�C@CZM�LXM�RhDiYZLXW>C@Q�LXM�RhD]Q�M�WfB$K.CZM�CZB%R>O�B%O%M�Õ =
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× ¿%ÄdÆ#Å ËÙØ�Ú�ËÜÛ�Ì ÄhÃ�Ì�Ú Â Î ¿ ÃgÝ%Ä Í&Þ¨Ú Â Ú ßWà�á�Þ Ý%¿ â
ã ¼ ¼&¿�².¶ É&¼{É�¿�µÒ¹p¼#Ç ä É&¼�¸�²È·�º º�¼#¿�µ å å
æ ¹pµ ².¶Ò¾»µ¨¶Ò¸#¿�²N¶Ò·�´ É&¼�¸�²È·�º¯çiÉ&¼�¸�²�·�º º�¼#¿�µ å å
è ¶ É%¶ÒÇ.¶Ò·�´ É&¼�¸�²�·�ºaé]É&¼�¸�²È·�º º�¼#¿�µ å å
ê ¹@¹7¶ ².¶Ò·�´ É&¼�¸�²�·�ºTë�É&¼�¸�²È·�º º�¼#¿�µ å å
À�¹7µ»ÇN²�º�¿�¸ ²N¶Ò·�´ É&¼�¸�²�·�ºWäVÉ&¼�¸�²È·�º º�¼#¿�µ å å
ì ¼�Ç�Ç�²Nº\¿�´ É&¼�¸�²�·�ºWíVÉ&¼�¸�²È·�º µ$·�·�µÒ¼#¿�´ å åÁ�º�¼#¿�²�¼#º�².º»¿�´ É&¼�¸�²�·�ºWîVÉ&¼�¸�²È·�º µ$·�·�µÒ¼#¿�´ å å

ì ¼�ÇÈÇ©²Nº\¿�´P·�º2¼ ·�¹»¿�µ�²È· É&¼�¸ ²�·�ºWíÈï~É&¼�¸ ²�·�º µ$·�·�µÒ¼#¿�´ å åÁ�º�¼#¿�²�¼#ºÈ².º\¿�´�·�º�¼ ·�¹\¿�µ�²�· É&¼�¸ ²�·�ºWîÈï~É&¼�¸ ²�·�º µ$·�·�µÒ¼#¿�´ å å
ð ·�¹\¿�µ+²È· É&¼�¸ ²�·�ºTïTï~É&¼�¸ ²�·�º µ$·�·�µÒ¼#¿�´ å Ï

ã ·�²Ü¼G·�¹\¿�µ�²�· É&¼�¸�²È·�º�ñ�ï�É&¼�¸�²�·�º µ$·�·�µÒ¼#¿�´ å Ï
ì ·[¼[¶Ò¸]¿�µ�f ê ´7¹ i É&¼�¸�²�·�ºlòðÉ&¼�¸�²È·�º µ$·�·�µÒ¼#¿�´ å Ï
ì ·[¼[¶Ò¸#¿�µ�f_ó�º i É&¼�¸ ²�·�ºaô&É&¼�¸ ²�·�º µ$·�·�µÒ¼#¿�´ å å

õ ¿�º�¶ ¿�µ»µÒ¼)¿�ÇÈÇN¶¨¼�´7´.¼�´�² ´\¿�´.¼�ï�É&¼#¸�²�·�º å å
ö ´»¸�ºÊ¼ ´.¼#´#²È¿�².¶Ò·�´ ¶Ò´�²_ëTë ¶Ò´�² å å
÷ µÒ·�²N²�¼ ¹­¶Ò´7¹7¶Ò¸#¿�²�·�º ø º�¼#¿�µ Á
÷ º�¼¨É%¶Ò·�¹»Ç2É�¿�µÒ¹»¼ ølù[úGû º�¼#¿�µ å
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× ¿@ÄGÆ#Å Ë Ø�Ú�ËÙÛ�Ì ÄhÃ�Ì�Ú Â Î ¿ � ÞZË Â�Ä ÃgÝ@Ä Í&ÞÜÚ Â Ú ßWà�á�Þ Ý�¿ â
ê µ»ÇÈ·�µÒ¹@²�¼ õ ¿�µÒ¹»¼ ¿�µ»Ç��>É&¼�¸�²È·�º�� ºÊ¼]¿�µ å

ê ¸�¸#¹@´g¹»µ ¿�²N¶Ò·�´�� è ¶ÒÇ�²Èº�¶¨µ»¹@²N¶Ò·�´ ¿�¹���� ºÊ¼]¿�µ À å
ê ¸�¸�¹7´g¹»µ ¿�²N¶Ò·�´�À��È¶Ò´@¼ ö ´7¹»¼� ¿�Ç!��¶Ò´7¼"�3ºÊ¼]¿�µ#�

ê ¹7¹@¶ ².¶Ò·�´ ¿�¹7¹��3É&¼�¸�²�·�ºI½pÉ&¼�¸�²�·�º$� % ºÊ¼]¿�µ å å
ê µÒ¼#º�² ¿�µÒ¼�º�²&�>µ$·�·�µÒ¼]¿�´�½7¶Ò´#²'� µ%·�·�µÒ¼#¿�´

ê ºÊ¸$(>¿�´7¼�¼�´�² ¿�²�¿�´��3É&¼�¸�²È·�º:½pÉ&¼�¸�²È·�º�� ºÊ¼]¿�µ å
ê ºÊ·�·�´ è ·��Ü´ ¿�º�·�·�´7¹»·&�Ü´��>¶Ò´#²'�
ê ºÊ·�·�´*)�¾ ¿�ºÊ·�·�´�¹»¾�� ¶Ò´�²'�

ê É&¼�ºÈ¿�¼�¼ è ¶ÒºÊ¼�¸�².¶Ò·�´\¿�µ æ ·#É&¼ ´.¼#´#² ¿�¹+ ,�t¶Ò´�²-�
ê É&¼�ºÈ¿�¼�¼.(�º�¹p¼0/Ü¿�´7¼�¼ ¿�²�º&�t¶Ò´�²'�

1 �

× ¿@ÄGÆ#Å Ë Ø�Ú�ËÙÛ�Ì ÄhÃoÌ�Ú Â Î ¿ ÃXÝ%Ä Í&ÞÜÚ Â Ú ß�à�á�Þ Ý�¿ â
2 ¿�ºÊÇ�À%¶Ò´»¸�¼ µ»¿�º�ÇN¶Ò´»¸�¼��fÉ&¼�¸ ²�·�º'�

2 ·�µÒµ¨¶Ò´7¼�¼�º 2 ¿�´7¹ 2 ·�²N²�·[´ µ7µ\¿�´7¹@µ%·�²&�1É&¼�¸�²�·�º:½@¶Ò´�²'� º�¼#¿�µ À å
2 ·�µÒµ¨¶Ò´7¼�¼�º 2 ¿�´7¹3(�·�¾ µ7µ\¿�´7¹@²�·�¾��fÉ&¼#¸�²�·�º:½@¶Ò´�²'� º�¼#¿�µ À å
2 ¹%³@¶Ò´7¼ ÷ ºÊ¼#Ç�ÇÈ¹»ºÊ¼ µ»¹%³p¾��4�

± �

× ¿@ÄGÆ#Å Ë Ø�Ú�ËÙÛ�Ì ÄhÃ�Ì�Ú Â Î ¿ ÃgÝ@Ä Í&ÞÜÚ Â Ú ßWà�á�Þ Ý�¿ â
± ¼G¶Òµ¨¶Ò´@¼ ¸�¼ ¶Òµ¨¶Ò´7¼"�>É&¼�¸�²È·�º�� ¶Ò´#² å

±>º\¿�¶65�¶Ò´ ê � è ó�Ç�¸G¶ÒµÒµ ¿�²�·�º ¸�·"���
±©º»¿�¶65%¶Ò´h¶ Ç æ ·�´»¼�³87>µÒ·�� ¸ ´a¸9�&¶Ò´#²��

±©º»¿�´7¹»¼ æ ·[´.¼�´�²�¹7´ ó�ÇÈ¸ ¶ÒµÒµ ¿�²È·�º ¸ ´.·"�>É&¼�¸�²È·�º)½7¶Ò´#²'�
± ·[´g´.·%¹7¶ ² ³X±©º»¿�´»´»¼�µ ö ´7¹»¼� :� ð�; ) ö À"� ¸#¸ ¶Ò¼<��¶Ò´�²'�
± ·[´g´.·%¹@¶ ² ³�±>º\¿�´»´»¼�µ ö ´7¹p¼= :�[À�²�¿�´@¹\¿�ºN¹>� ¸�¸ ¶���¶Ò´�²'�

± ·[´g´.·%¹@¶ ² ³xÀ�¼�µÒ¼�¸ ²N¶Ò·�´ ö ´7¹p¼= ¸�ÇN¶4�t¶Ò´#²)½»ºÊ¼#¿�µ1½»ºÊ¼#¿�µ ½»ºÊ¼]¿�µ#�
± ·�ºÊº�¼�µ ¿�²N¶Ò·�´ ê ´»¿�µ ³pÇN¶ÒÇ ¸#·�ºÊºÊ¼#µ4�3É&¼�¸�²È·�º:½pÉ&¼�¸�²È·�º:½7¶Ò´#²:½@¶Ò´�²'�

± ·�Ç.¶Ò´»¼ ¸#·�Ç
�>É&¼�¸ ²�·�º$� ºÊ¼#¿�µ å
± ºÊ·�ÇÈÇ ¸#ºÊ·�ÇÈÇ.�>É&¼#¸�²�·�º:½�É&¼�¸ ²�·�º$� µ%·�·�µÒ¼#¿�´ å

± ¹7´g¹pµ ¿�²È¼�Ç ¸#¹@´*��É&¼#¸�²�·�º$� ºÊ¼#¿�µ å å
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× ¿%ÄdÆ#Å ËÙØ�Ú�ËÜÛhÌ ÄhÃ�Ì�Ú Â Î ¿ � Þ@Ë Â�Ä ÃgÝ@Ä Í&ÞÜÚ Â Ú ßWà�á�Þ Ý%¿ â
è ¿G³MóÈ¸ æ ·�´#².º ¹\¿ ³&·�¸ ´.·�´#².º����
è ¿ ³­óÈ¸#E�¼�¼=5 ¹\¿ ³&·�¸F� ¼#¼=5���� ¶Ò´#²

è ¼�µ ²È¿ ¹»¼�µ ²È¿+�f¸�·�´»Ç�²I½@¶Ò´�²)½pº�¼#¿�µ1½pº�¼#¿�µ ½»ºÊ¼#¿�µG�
è ¼G´i¿ ¹»¼ ´i¿+��É&¼�¸ ²�·�ºI½@¶Ò´�²'�

è ¼ ´i¿�´7¹ ö ´7¹»¼� ¹7¶4���
è ¼�²ÈºÊ¼�´7¹»¼ ¹ ÷ º�¶Ò¸�¼�ó�ÇÈ¸ ¶ÒµÒµ ¿�²�·�º ¹p¾%·"��¶Ò´#²'�
è ¶Òº�¼�¸�².¶Ò·�´»¿�µ æ ·]É&¼ ´.¼�´�² ö ´7¹p¼= ¹+ ��t¶Ò´#²-�
è ¶ÒºÊ¼�¸ ²N¶Ò·�´\¿�µ æ ·#É&¼ ´.¼#´#²-/�¿�²N¶Ò´7¼ ¿�¹»ºH ��t¶Ò´�²'�

è ¶ É&¼�º�¼�¼�´»¸�¼ ¹7¶ É&¼�º�¼�¼#´p¸#¼<� É&¼�¸�²�·�º:½�É&¼#¸�²�·�ºI½pº�¼#¿�µG� ¶Ò´#² Ï
è ¶ É%¶ÒÇ.¶Ò·�´ ¹@¶ É��>É&¼�¸�²È·�º:½pÉ&¼�¸�²È·�º�� � ºÊ¼#¿�µ å å

è ³�´\¿�´g¶Ò¸ æ ·[´.¼#´#²�¹7´ ö ´7¹p¼= ¹7´g¶4�oÉ&¼�¸�²�·�º$� ºÊ¼#¿�µ

K?I Î �

× ¿%ÄdÆ#Å ËÙØ�Ú�ËÜÛhÌ ÄhÃ�Ì�Ú Â Î ¿ � ÞZË Â�Ä ÃgÝ%Ä Í&Þ¨Ú Â Ú ßWà�á�Þ Ý%¿ â
ð ¿�Ç�¼{·�¸ æ ·]É&¼ ´.¼�´�² ¼ ´IÉ,��¶Ò´#²:½p¸�·�´»ÇN²��

ð  �¾$·�´»¼�´�² ¼� p¾��3É&¼�¸�²�·�º$� ºÊ¼#¿�µ å
7$¿�ÇN²C7\·�¹»º�¶Ò¼�º-(�º�¿�´»Ç�¸Z·�º�´ J�²��>É&¼�¸�²È·�º:½7¶Ò´#²:½@¶Ò´�²)½p¸#·�´pÇN²)½\¸�·�´»ÇN²'�

7>µÒ·�·�º K\·�·�º=�fÉ&¼�¸�²È·�º�� ¶Ò´�² å
7\·�ºÊ¼�¸]¿�Ç�²�ó�Ç�¸G¶ÒµÒµ ¿�²�·�º ¸Z·�ºÊ¼�¸]¿�Ç�²È·�Ç�¸<�1É&¼�¸�²È·�º:½7¶Ò´#²��

7\º�¿�¸ ²N¶Ò·�´ ¸@ºÈ¿�¸L�>É&¼�¸�²È·�º�� º�¼#¿�µ å

M �

× ¿@ÄGÆ#Å Ë Ø�Ú�ËÙÛ�Ì ÄhÃ�Ì�Ú Â Î ¿ ÃXÝ%Ä Í&ÞÜÚ Â Ú ßWà�á�Þ Ý�¿ â
Á,¿�´g´i¿ ¼&¿�´g´i¿+��¸�·�´»Ç�²)½�¶Ò´�²{½»º�¼#¿�µ1½pº�¼#¿�µ1½pº�¼#¿�µG�Á,¿�¾ è ·��Ü´ ¼&¿�¾�¹»·&�Ü´���� µ%·�·�µÒ¼#¿�´ å
Á,¿�¾*)�¾ ¼&¿�¾»¹»¾��4� µ%·�·�µÒ¼#¿�´ å

N �

× ¿%ÄGÆ�Å Ë Ø�Ú�ËÙÛ�Ì ÄhÃ�Ì�Ú Â Î ¿ ÃXÝ%Ä Í&ÞÜÚ Â Ú ßWà�á�Þ Ý�¿ â
O ¼�º�º�¶Ò¸P5 ÷ ¿G³&·QJ ö ´7¹»¼� º»¾@¶4�fºÊ¼#¿�µ ½»ºÊ¼#¿�µG�

O ¶¨¼[º»¼�ÇN² º7¶¨¼[º»¼�ÇN²&�3É&¼#¸�²�·�º$� º�¼#¿�µ å å
O ¶¨¼[º»¼�ÇN² 2 ¿�ºÊÇ ê ¼�· º7¶¨¼[º»¼�ÇN²Nµ\¿�ºÊÇ��3É&¼#¸�²�·�º$� º�¼#¿�µ å
O ¶¨¼[ºp¼#Ç�² O ¶¨¼[º õ ¿�µÒ¹»¼ º7º&É,�fÉ&¼�¸�²È·�º)½�¶Ò´#²-� º�¼#¿�µ å å

O ¶¨¼[ºp¼#Ç�² O ¶¨¼[º õ ¿�µÒ¹»¼ 2 ¿�ºÊÇ ê ¼�· º7º&É%µ\¿�º�Ç&�1É&¼�¸�²È·�º)½7¶Ò´#²'� º�¼#¿�µ å
O ¶¨¼[º»¼�Ç�²,À�¶Ò´»¸�¼ º@¶¨¼[º»¼�ÇN²�Ç.¶Ò´»¸�¼<�>¶Ò´#²{½7µ$·�·�µÒ¼]¿�´G½pÉ&¼�¸�²È·�º�� º�¼#¿�µ å

O ¶¨¼[º»¼�Ç�²,À�¶Ò´»¸�¼ 2 ¿�º�Ç ê ¼�· º7¶¨¼[º»¼�Ç�²ÈÇN¶Ò´»¸�¼Gµ»¿�º�Ç&�>¶Ò´#²:½@µ$·�·�µÒ¼#¿�´h½»É&¼�¸�²�·�º$� º�¼#¿�µ å
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× ¿%ÄdÆ#Å ËÙØ�Ú�ËÜÛhÌ ÄhÃ�Ì�Ú Â Î ¿ ÃXÝ%Ä Í&ÞÜÚ Â Ú ßWà�á�Þ Ý%¿ â
ö ¸ ¶ ¸9�tµ$·�·�µÒ¼#¿�´G½pÉ&¼�¸�²�·�ºI½pÉ&¼�¸�²�·�º$� ºÊ¼]¿�µ å å

ö ´»¼�º�².¶ ¿ ¶Ò´p¼#º�²N¶ ¿+� ¶Ò´#²)½7¶Ò´#²-�
ö ´»¾»¹@² ¶Ò´»¾p¹@²��fÇN²�º�¶Ò´7¼�½»ºÊ¼#¿�µ1½\ºÊ¼#¿�µ1½»ºÊ¼#¿�µG� ºÊ¼#¿�µ��@´»·�´�É&¼�¸�²È·�ºT� Á
ö ´»Ç.¶¨¹p¼ ¶Ò´»Ç.¶¨¹p¼��4�
ö ´#²È¼ ¼�¼�º ¶Ò´#²��>É&¼�¸�²È·�º�� ¶Ò´#² å

ö ´#²Èº�¿�¹\¿G³ æ ·[´.¼�´�²�¹7´ ö ´7¹»¼� ¶¨´g¶4�&¶Ò´#²'�
U µ¨¶Ò´7¼�¼�º õ ·�µÒ¹@´.¼�ó�ÇÈ¸ ¶ÒµÒµ ¿�²�·�º 5&É&·"���

ù �
× ¿%ÄGÆ�Å Ë Ø�Ú�ËÙÛ�Ì ÄhÃ�Ì�Ú Â Î ¿ ÃgÝ@Ä Í&ÞÜÚ Â Ú ßWà�á�Þ Ý�¿ â

ì ¿�ÇN² õ ¿�µÒ¹»¼T¶Ò´ è ¿�²�¿ ê ºÊºÈ¿ ³ µ ¿�Ç�²�É�¿�µÒ¹»¼<�fÉ&¼�¸�²È·�º'� ºÊ¼#¿�µ å
ì ¶Ò´»¼#¿�ºC/2¼G¼�ºÊ¼�ÇÈÇN¶Ò·�´ ö ´7¹7¶Ò¸#¿�²�·�º µ¨¶Ò´»¼#¿�ºÊº�¼ ¼"�3É&¼#¸�²�·�ºI½@¶Ò´�²'�
ì ¶Ò´»¼#¿�ºC/Ü¼ ¼�ºÊ¼#Ç�Ç.¶Ò·�´lÀ�µÒ·�¾%¼ µ¨¶Ò´»¼#¿�º�ºÊ¼ ¼�ÇÈµÒ·�¾$¼<�1É&¼�¸�²È·�º)½�¶Ò´#²-�
ì ·[¼&¿�º�¶ ²Nº7´V�@´\¿�²�¹»ºÈ¿�µW� µÒ·[¼"�>É&¼�¸�²È·�º�� ºÊ¼#¿�µ å

ì ·&�<¼�ÇN² µÒ·&�<¼�ÇN²&�fÉ&¼�¸�²È·�º'� ºÊ¼#¿�µ å Ï
ì ·&�<¼�ÇN² 2 ¿�ºÊÇ ê ¼�· µÒ·&�<¼�ÇN²Nµ\¿�º�Ç&�fÉ&¼�¸�²�·�º$� ºÊ¼#¿�µ å
ì ·&�<¼�ÇN² ì ·�� õ ¿�µÒ¹»¼ µÒµ É,��É&¼#¸�²�·�ºI½@¶Ò´�²'� ºÊ¼#¿�µ å å

ì ·&�<¼�ÇN² ì ·�� õ ¿�µÒ¹»¼ 2 ¿�ºÊÇ ê ¼�· µÒµ É%µ\¿�º�Ç&�>É&¼#¸�²�·�ºI½@¶Ò´�²'� ºÊ¼#¿�µ å
ì ·��<¼�Ç�²{À%¶Ò´p¸#¼ µÒ·��<¼�Ç�²ÈÇN¶Ò´»¸�¼��t¶Ò´#²:½@µ$·�·�µÒ¼#¿�´G½�É&¼�¸ ²�·�º$� ºÊ¼#¿�µ å

ì ·��<¼�Ç�²,À�¶Ò´»¸�¼ 2 ¿�º�Ç ê ¼�· µÒ·��<¼�Ç�²ÈÇN¶Ò´»¸�¼Gµ»¿�º�Ç&�>¶Ò´#²:½@µ$·�·�µÒ¼#¿�´G½�É&¼�¸ ²�·�º$� ºÊ¼#¿�µ å

| �
× ¿%ÄdÆ#Å ËÙØ�Ú�ËÜÛhÌ ÄhÃoÌ�Ú Â Î ¿ � ÞZË Â�Ä ÃXÝ%Ä Í&ÞÜÚ Â Ú ß�à�á�Þ Ý�¿ â

æ ê ± è ÇN²È¿�´7¹\¿�º�²l¹7¶ É&¼�º�¼�¼#´p¸#¼ ´i¿�¸ ¹�X2ÇN²N¹��4� º�¼#¿�µ À å
æ ê ± è ÇN²È¿�´7¹\¿�º�²�²�ºN¶¨¼[¼�¼�º ´i¿�¸ ¹�X2ÇN²N¹�X©²�ºN¶¨¼[¼�¼�º=��� º�¼#¿�µ À å
æ ê ± è ÇN²È¿�´7¹\¿�º�²�¶Ò´@¹7¶Ò¸#¿�²È·�º ´i¿�¸ ¹�X2ÇN²N¹�X
¶Ò´7¹7¶Ò¸#¿�²�·�º&�4� º�¼#¿�µ À å

æ ê ± è ¹@¶ É&¼#º�¼�¼�´»¸�¼ ´i¿�¸ ¹�� ¶Ò´�²#½ ¶Ò´#²]½ ¶Ò´#²�� º�¼#¿�µ À å
æ ê ± è ²Èº�¶¨¼[¼�¼�º ´i¿�¸ ¹�X©²�ºN¶¨¼[¼�¼�º=� ¶Ò´#²]½ ¶Ò´#²#½ ¶Ò´�²P� º�¼#¿�µ À å
æ ê ± è ¶Ò´7¹7¶Ò¸#¿�²È·�º ´i¿�¸ ¹�X
¶Ò´7¹@¶Ò¸]¿�²�·�º=� ¶Ò´#²]½ ¶Ò´#²#½ ¶Ò´�²P� º�¼#¿�µ À å

æ ¿�º!5�¼�²-7$¿�¸G¶Òµ¨¶ ²È¿�²N¶Ò·�´ ö ´7¹»¼� ´i¿�º!5�¼�²�¸[¿�¸ ¶Ò´7¹»¼� ,���
æ ¿�ÇÈÇ ö ´7¹»¼� ´i¿�ÇÈÇ���¶Ò´�²'�
æ ¿Y @¶¨´I¹7´ ´i¿Y ���É&¼�¸�²È·�º:½pÉ&¼�¸�²È·�º'� º�¼#¿�µ å
æ ¼G¹@¶ ¿�´ ÷ º�¶Ò¸�¼ ´.¾���� º�¼#¿�µ À å

æ(ð À ê ì ¼#¿�¹�À�¶Ò´»¼ ´.¼�ÇÈ¿�µÒ¼]¿�¹pÇ.¶Ò´»¼<��¶Ò´�²'�
æ(ð À ê À%¶Ò´»¼�EG¿#É&¼ ´.¼�Ç�¿�Ç.¶Ò´p¼���¶Ò´#²'�

æ ¶¨¹»¾$·[¶Ò´#² ´g¶¨¹���É&¼�¸�²È·�º:½7¶Ò´#²'� º�¼#¿�µ À å
æ ¶Ò´@¶¨´g¹7´ ´g¶Ò´���É&¼#¸�²�·�ºI½�É&¼#¸�²�·�º$� º�¼#¿�µ å

æ ¶Ò´�¹»Ç è ¶Òº�¼�¸�²N¶Ò·�´\¿�µ æ ·]É&¼ ´.¼�´#² ´g¹@¶4�&¶Ò´�²'�
æ ·�¹»¹»µÒ¹»Ç ´.·�¹���É&¼�¸ ²�·�ºI½�É&¼�¸ ²�·�º'� ¶Ò´�² å
æ ·[´.¼�´�²�¹7´ ´.·"��¶Ò´#²-� º�¼#¿�µ å å

æ ·�´»¼�³87>µÒ·�� ö ´@¹»¼� ´LZ���¶Ò´�²-�
æ ·�´#².º ´.·�´#²Nº����

æ ·]É%¶Ò´7¼ ê É&¼�º�¿�¼�¼ ´.·]É,��É&¼�¸ ²�·�ºI½@¶Ò´�²)½p¸#·�´pÇN²'� º�¼#¿�µ å [
æ ¹»µ ²N¶Ò¾»µ¨¶Ò¸#¿�²N¶Ò·�´ ´I¹»µ4��É&¼�¸ ²�·�ºI½�É&¼�¸ ²�·�º$� å º�¼#¿�µ å å
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× ¿%ÄdÆ#Å ËÙØ�Ú�ËÜÛhÌ ÄhÃoÌ�Ú Â Î ¿ � ÞZË Â�Ä ÃgÝ%Ä Í&Þ¨Ú Â Ú ß�à�á�Þ Ý�¿ â
ã ¼ ¼&¿�².¶ É&¼ ´»¼ ¼"�fÉ&¼�¸�²�·�º�� � º�¼#¿�µ å å

ã ¼ ¼&¿�².¶ É&¼ õ ·�µÒ¹7´.¼ ö ´7¹»¼� ´&É@¶4�4�
ó�´ 2 ¿�µ ¿�´p¸#¼ õ ·�µÒ¹7´.¼ ·[µ�É,�4�
ó�¾@²N¶Ò·�´ ð  p¾@¶ÒºÈ¿�²N¶Ò·�´ ´»¼� %²�·�¾@²N¶Ò·�´»¼� p¾��4�
ó�¾@²N¶Ò·�´ ì ¶ ¸@¼ µ¨¶ ¸@¼���¶Ò´#²-� ¶Ò´�² å
ó�¹%²ÈÇN¶¨¹»¼ ·�¹@²�Ç.¶¨¹»¼<�4� µ$·�·�µÒ¼]¿�´ å

° �

× ¿%ÄdÆ#Å ËÙØ�Ú�ËÜÛhÌ ÄhÃoÌ�Ú Â Î ¿ � ÞZË Â�Ä ÃgÝ%Ä Í&Þ¨Ú Â Ú ßWà�á�Þ Ý%¿ â
÷ ¿�º�¿�µ$·�µ¨¶Ò¸gÀ ê / Ç�¿�º=�1ºÊ¼#¿�µ1½»ºÊ¼#¿�µG�
÷ ¼#¿Q5 2 ¿�º�Ç ê ¼�· ¾%¼#¿Q5�µ\¿�ºÊÇ��>¶Ò´#²)½pÉ&¼�¸�²È·�º:½»ºÊ¼#¿�µG� ¶Ò´�² å
÷ ¼#¿Q5 õ ¿�µÒ¹»¼ ¾%¼#¿Q5�� ¶Ò´#²)½pÉ&¼�¸�²È·�º:½»ºÊ¼#¿�µG� º�¼#¿�µ å
÷ ¼�º�¸@·�ºN´i¿�´p¸#¼ ¾$¼�º=���

÷ µÒ¹»Ç è ¶ÒºÊ¼�¸ ²N¶Ò·�´\¿�µ æ ·#É&¼G´.¼�´#² ¾�¹7¶4��¶Ò´#²'�
÷ ·�µ ¿�ºN¶6]�¼ ¹*7\º�¿�¸�²�¿�µ ðG^ ¸ ¶Ò¼#´p¸ ³ ¾@¸@¼<�>É&¼#¸�²�·�º:½@¶Ò´�²)½@¶Ò´�²'�
÷ ·�Ç.¶ ²N¶ É&¼ õ ·�µÒ¹7´.¼ ö ´7¹»¼� ¾�É%¶4�4�

÷ ·�� ¼#º ¾$·�� ¼#º=�3É&¼#¸�²�·�ºI½pº�¼#¿�µ�� _ º�¼#¿�µ å
÷ º�¼�¸ ¶ÒÇ.¶Ò·�´ ¾»ºÊ¼�¸��fÉ&¼�¸ ²�·�º)½�¶Ò´�²-� º�¼#¿�µ å

÷ ºN¶Ò¸�¼W±>º\¿�´»´»¼�µ O ¶¨¼[º ¾»º�¶Ò¸�¼#¸.º\¿�´»´»¼�µ¨º7¶¨¼[º�� ¶Ò´�²'�
÷ ºN¶Ò¸�¼�±>º\¿�´»´»¼�µ ì ·�� ¾»º�¶Ò¸�¼�¸_º\¿�´»´»¼�µÒµÒ·&�.� ¶Ò´�²'�
÷ ºN¶Ò¸�¼�ó�Ç�¸G¶ÒµÒµ ¿�²�·�º ·�ÇÈ¸�¾��t¶Ò´�²)½7¶Ò´#²)½»¸�·�´»Ç�²:½»¸#·�´pÇN²'�

÷ ºN¶Ò¸�¼ õ ·�µÒ¹7´.¼'(�ºÊ¼�´7¹ ¾�É�²��4�
÷ ºÊ·Q`Ê¼�¸ ²N¶Ò·�´ 2 ¿�´7¹ 2 ·�²N²�·[´ ¾»ºÊ·Q`�µ\¿�´7¹7µ$·�²&�©¶Ò´�²-�
÷ ºÊ·Q`�¼�¸�²N¶Ò·�´ 2 ¿�´7¹3(�·�¾ ¾»ºÊ·Q`Nµ»¿�´7¹@²�·�¾��©¶Ò´#²-�
÷ ºÊ·Q`Ê¼#¸�²N¶Ò·�´�ó�ÇÈ¸ ¶ÒµÒµ ¿�²�·�º ¾»ºÊ·Q`�·�Ç�¸<� ¶Ò´#²)½7¶Ò´#²��
÷ ¹@²��[±<¿�µÒµ ÷ ºN¶Ò¸�¼ ·�¾@²N¶Ò·�´��f¸#·�´pÇN²:½7¶Ò´#²:½pº�¼#¿�µ1½pº�¼#¿�µ1½pº�¼#¿�µ��
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× ¿@ÄGÆ#Å Ë Ø�Ú�ËÙÛ�Ì ÄhÃ�Ì�Ú Â Î ¿ � Þ@Ë Â�Ä ÃgÝ@Ä Í&ÞÜÚ Â Ú ßWà�á�Þ Ý%¿ â
; ÇN²N¶Ò¸P5 ·�ÇN²N¶Ò¸P5,�t¶Ò´#²��ºH�	Ç.·�¹\¿�ºÊ¼G¹ ºÊÇ.·�¹\¿�º�¼ ¹��fÉ&¼�¸ ²�·�º)½�¶Ò´�²-�
/�¿�µÒµ ³ ºÈ¿�µÒµ ³,�4� µ$·�·�µÒ¼#¿�´ å

/Ü¿�µÒµ ³�EC¶ ²Nº õ ·�µÒ¹7´.¼ º�¿�µÒµ ³��È¶ ²Nº&É&·�µ4��� µ$·�·�µÒ¼#¿�´ å
/�¿�´@¹»·[´bEG¿�µ65 ö ´7¹»¼� �·�¸ O ¶¨¼[º»Ç º9��¶¨º���¶Ò´#²'�
/Ü¿�´7¹»·[´bEG¿�µ65 ö ´7¹»¼� �·�¸ ì ·��ÜÇ º9��¶Òµ4��¶Ò´#²'�

/�¿�´@¼�¼ ö ´7¹7¶Ò¸#¿�²È·�º º�¿�´7¼�¼ ¶Ò´7¹7¶Ò¸#¿�²�·�º&�>¶Ò´�²{½�¶Ò´#²-�
/Ü¿�²�¼{·�¸>±>º\¿�´@¼�¼ ÷ º�¶Ò¸#¼ ºÊ·�¸<X2¾»º�¶Ò¸�¼�� ¶Ò´�²-� À å

/Ü¿�²È¼)·�¸>¸_º»¿�´7¼�¼IÀ�²�¿�´@¹\¿�º�² ÷ º�¶Ò¸�¼ º�·�¸<X2ÇN²N¹�X2¾»º�¶Ò¸�¼��4� À å
/�¿�²�¼{·�¸3¸_º\¿�´7¼�¼ õ ·�µÒ¹7´.¼ ºÊ·�¸<X<É&·�µÒ¹7´.¼<�t¶Ò´�²'� À å

/Ü¿�²È¼{·�¸3¸_º\¿�´@¼�¼gÀ#²�¿�´7¹»¿�º�² õ ·�µÒ¹7´.¼ ºÊ·�¸<X2ÇN²N¹�X<É&·�µÒ¹7´.¼<�t¶Ò´�²-� À å
/2¼#¿�¸�².¶Ò·�´ º�¼#¿�¸�².¶Ò·�´���� µ$·�·�µÒ¼#¿�´ å

/2¼]¿�¸�²N¶Ò·�´3Eª¶ ².º õ ·�µÒ¹7´.¼ ºÊ¼]¿�¸�²N¶Ò·�´���¶ ²Nº�É&·�µ4�4� µ$·�·�µÒ¼#¿�´ å
/2¼ ¸@¼�º�¼�´»¸�¼ º�¼�¸9�3É&¼�¸�²�·�ºI½7¶Ò´#²'� É,c ¶ d ºÊ¼#¿�µ å å

/Ü¼�µ ¿�²N¶ É&¼ æ ·[´.¼#´#²�¹7´ ö ´7¹p¼= º�´g¶4��É&¼�¸ ²�·�º)½�¶Ò´�²{½@¶Ò´�²'�
/2¼�µ ¿�².¶ É&¼:À#²ÈºÊ¼�´7¼�².º ö ´@¹»¼� ?�S/�À ö � ºÊÇ.¶4�>É&¼�¸ ²�·�º$� ¶Ò´#² å
/2¼#µ ¿�²N¶ É&¼ õ ·�µ ¿�²N¶Òµ¨¶ ² ³ ö ´7¹»¼� ºÊÉ%¶4� ¶Ò´#²'�

/Ü·�¹»´@¹ ºÊ·�¹»´7¹��fÉ&¼�¸�²È·�º�� ¶Ò´#² å

qÐ�

× ¿%ÄdÆ#Å ËÙØ�Ú�ËÜÛhÌ ÄhÃoÌ�Ú Â Î ¿ � ÞZË Â�Ä ÃgÝ%Ä Í&Þ¨Ú Â Ú ßWà�á�Þ Ý%¿ â
À�¼�µÒµ¨¶Ò´7¼ ÷ ºÊ¼�ÇÈÇÈ¹pº�¼ Ç�¼�µÒµÒ¾����

À�¶Ò´»¼ Ç.¶Ò´��3É&¼�¸�²�·�º$� ºÊ¼#¿�µ åÀ%·�¹\¿�ºÊ¼e/2·�·�² ÇN·�º�²��3É&¼�¸�²È·�º'� ºÊ¼#¿�µ åÀ�²È¿�´7¹\¿�º�¹ è ¼¨É@¶ ¿�²N¶Ò·�´ ÇN²N¹»¼¨É��3É&¼�¸ ²�·�º)½�¶Ò´�²-� ºÊ¼#¿�µ å å
À�²�¿�´@¹\¿�ºN¹ ð º�ºÊ·�º ÇN²�¼<�>É&¼#¸�²�·�ºI½@¶Ò´�²'�À�²È¿�´7¹\¿�º�¹ ð ºÊº�·�º 2 ¿�´7¹ 2 ·�²N²�·[´ ÇN²�¼ µ\¿�´7¹7µ$·�²&� É&¼�¸ ²�·�º)½�¶Ò´�²{½pº�¼#¿�µ��

À�²�¿�´@¹\¿�ºN¹ ð º�ºÊ·�º 2 ¿�´7¹3(�·�¾ ÇN²�¼Gµ»¿�´7¹@²�·�¾�� É&¼�¸�²È·�º)½�¶Ò´#²{½»ºÊ¼]¿�µ��
À�²�·�¸.º\¿�ÇN²N¶Ò¸ æ ·[´.¼#´#²�¹7´ ö ´7¹p¼= ÇN²�·�¸.º7´.·[´.¼�´�²�¹7´*��¶Ò´#²{½�¶Ò´�²{½@¶Ò´�²'� ºÊ¼#¿�µ À åÀ�²�·�¸.º\¿�ÇN²N¶Ò¸aó�Ç�¸ ¶ÒµÒµ ¿�²È·�º ÇN²�·�¸_º��t¶Ò´�²{½�¶Ò´#²-� ºÊ¼#¿�µ À å

À�¹7µ@²�ºÈ¿�¸�²N¶Ò·�´ Ç�¹7µ��>É&¼�¸�²È·�º:½pÉ&¼�¸�²È·�º�� � ºÊ¼#¿�µ å åÀ�¹7´g´i¿�²N¶Ò·�´ ÇÈ¹@´*��É&¼#¸�²�·�ºI½@¶Ò´�²'� ºÊ¼#¿�µ å
À��È¶Ò´@¼ ö ´7¹»¼� Ç9�È¶Ò´@¼"�fºÊ¼#¿�µ��
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× ¿%ÄGÆ�Å Ë Ø�Ú�ËÙÛ�Ì ÄhÃ�Ì�Ú Â Î ¿ ÃgÝ@Ä Í&ÞÜÚ Â Ú ßWà�á�Þ Ý�¿ â

(�¼ ´i¿ ²È¼ ´i¿+��É&¼�¸�²È·�º:½7¶Ò´#²��
(
º»¼�²È¿ ².ºp¼ ²È¿+�f¸#·�´pÇN²:½7¶Ò´#²:½pº�¼#¿�µ1½pº�¼#¿�µ1½»º�¼#¿�µG�

(
¶¨´.¼{À�¼�º�¶Ò¼�Ç'7\·�ºÊ¼#¸#¿�Ç�² ²�ÇN¸9��É&¼#¸�²�·�ºI½@¶Ò´�²'�
(�ºÈ¿�¹p¼ õ ·�µÒ¹7´.¼ ö ´@¹»¼� ²ÊÉ@¶4�3ºÊ¼#¿�µG�

(C/ ö [ ²�ºN¶  ,�t¶Ò´�²'�
(�ºÊ·�¹7¼[º 2 ¿�ºÊÇ ê ¼�· ²ÈºÊ·�¹7¼[º�µ\¿�º�Ç&�©¶Ò´#²{½pÉ&¼�¸�²È·�º:½»ºÊ¼]¿�µ��
(�º�·�¹7¼[º õ ¿�µÒ¹»¼ ²ÈºÊ·�¹7¼[º�� ¶Ò´�²{½pÉ&¼#¸�²�·�º:½pº�¼#¿�µ��
( ³�¾7¶Ò¸#¿�µ ÷ ºN¶Ò¸�¼ ²N¶Ò¾7¶Ò¸#¿�µ4��� ºÊ¼#¿�µ À å

)Üµ ².¶¨´i¿�²�¼Tó�Ç�¸G¶ÒµÒµ ¿�²�·�º ¹»µ ²&� ¶Ò´#²{½7¶Ò´#²)½7¶Ò´#²��

g �
× ¿%ÄdÆ#Å ËÙØ�Ú�ËÜÛhÌ ÄhÃ�Ì�Ú Â Î ¿ ÃgÝ%Ä Í&Þ¨Ú Â Ú ßWà�á�Þ Ý%¿ â
õ ¿�µÒ¹»¼�Eªº»¼�´ É�¿�µÒ¹p¼=��º»¼�´��t¶Ò´#²:½@µ$·�·�µÒ¼#¿�´G½pÉ&¼#¸�²�·�º�� º�¼#¿�µ å
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