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UHV��,VWU yA]�bsiJ[tdY a ]Bj�klY�] `Su g8] ` bsY/^�] `Su j:mo{BY/] `Su p|]Hb!dY a moY/[KYcb�[oiB�JmWkcmoY/[�VhVfVwVwVhVwV�U/�
UHV��,V�� y6Y/^zbsY/k��:j�mW� ` Y/^ze&Yh��dY/j�moY\[oiB�JmWkcmoY/[<e&Yw[E]rbsiJ[tdY a ]Bj�klYr[oiB�JmWkcmoY/[W[WYZ] `Su g8] ` bsY/^�V�U/x
UHV��,V�� y6Y/^��O] a ]Be�mo�Jp�Y/^�e&YZ� a iB� a ]Bp|p#]HbnmoiJj�p|i,e�dY/[WmE^n]BjPb�[W]wbsiJ[�dY a ]Bj�klYh[oiB�JmWkcmoY/[W[WY] `Su g8] ` bsY/^�VwVwVhVwVwVfVhVwVwVhVwVwVhVfVwVwVhVwVwVhVfVwVwVhVwVwVhVfVwVwVhVwV�U0~
UHV��,V�� y6Y/^|]H�:^sb a ]BklbnmWiJj�^�e ` ^s�S^sblqY/p�Y�e<��Y u �:[oiJmobn]HbnmWiJj��5i `�a [E]1bsiJ[�dY a ]Bj�klY�[oiB�Jm��kcmoY/[E[oYw] `Su g9] ` bsY/^ VwVfVhVwVwVhVwVwVhVfVwVwVhVwVwVhVfVwVwVhVwVwVhVfVwVwVhVwV��SU
UHV��,V�� y6Y/^�dYcbn]H��Y/^�e&Yw[E]rbsiJ[tdY a ]Bj�klY\[WiB�JmWkcmoY/[W[oYh] `Su g8] ` bsY/^�VfVwVwVhVwVwVhVfVwVwVhVwV��B�

UHV�� yKY a dY/^ ` pMdY\e ` �5iJ^�mobnmoiJj�j&Y/p|Y/jPb}e&Yw[��*dYcb ` e�Y�VfVwVwVhVwVwVhVfVwVwVhVwVwVhVfVwVwVhVwV��B�
� . ��+7�!G�+7'9 /�� 04A+��,+7+(�S46+�G���+�+7�,@J?O46;K+(�S"$� > %#�:+(+H'L)�!+7���:46%0?5"v�&%7'��K4A� � T

�,VWU yKY\p�i,e<qY/[WY VwVwVfVhVwVwVhVwVwVfVhVwVwVhVwVwVhVfVwVwVhVwVwVhVfVwVwVhVwVwVhVfVwVwVhVwV��Bx
�,VWUHVWU y6Yf^s�S^sblqY/p�Y a dYc�:] a bnmDVfVhVwVwVhVwVwVhVfVwVwVhVwVwVhVfVwVwVhVwVwVhVfVwVwVhVwV��Bx
�,VWUHV�� y6Y/^z� a iB� a ]Bp|p�Y/^ a dYc�:] a bnmW^¡VwVhVwVwVhVfVwVwVhVwVwVhVfVwVwVhVwVwVhVfVwVwVhVwV��Bx

�,VWUHV��,VWU ¢ a iB� a ]Bp|p�Yf^,dY/� ` Y/j!bnmoY/[fVhVfVwVwVhVwVwVhVfVwVwVhVwVwVhVfVwVwVhVwV��J~
�,VWUHV��,V�� £�] ` bsY/^c¤OY ana Y `&a ^¥Ycb�e�dYcg9]BmE[W[W]Bj�klY/^zeK� ` j¦j&§ ` e¨VhVwVwVhVfVwVwVhVwV��J~
�,VWUHV��,V�� ¢ a iB� a ]Bp|p�Y a dYc�:] a bnm©VwVhVfVwVwVhVwVwVhVfVwVwVhVwVwVhVfVwVwVhVwV��Bª

�,V�� yKY/^�� a iB�:[�qY/p|Y/^\VfVhVwVwVhVwVwVfVhVwVwVhVwVwVhVfVwVwVhVwVwVhVfVwVwVhVwVwVhVfVwVwVhVwV��SU
�,V��,VWU X«dYcbsY a p|mWj:mW^np�YfeK��Y u dY/k ` bnmoiJj	VhVwVwVhVfVwVwVhVwVwVhVfVwVwVhVwVwVhVfVwVwVhVwV��B�
�,V��,V�� ¬�iJ��dY a Y/j�klY\e<�*dYcbn]HbZ�J[oiB�:]B[�VwVhVwVwVhVfVwVwVhVwVwVhVfVwVwVhVwVwVhVfVwVwVhVwV��7�

�,V��,V��,VWU ­ u dY/k ` bnmoiJj�e�dYcg8]BmW[W[E]BjPbsYwYcb�j&i ` {BY/[W[oY¡Y u dY/k ` bnmoiJj®VwVwVhVfVwVwVhVwV��7�
m u



�,V��,V��,V�� ¬�iJ��dY a Y/j�klY�e<�LdYcbn]Hb��J[oiB�O]B[1VfVwVwVhVwVwVhVfVwVwVhVwVwVhVfVwVwVhVwV��B�
�,V��,V��,V�� ¬�iJ��dY a Y/j�klY\Ycb�kliJj�^sbnmWb ` bnmoiJj¦e&Yw��iJmWj!bn^}e&Y a Yc� a mW^sY VhVfVwVwVhVwV��B�
�,V��,V��,V�� ¬�iJ��dY a Y/j�klY\Ycb��si `&a j�]B[WmE^n]HbnmoiJj e&Yw[���Y u dY/k ` bnmoiJj a dYc�O] a bnmoY VwVwVhVwV��Bx
�,V��,V��,V�� ¬�iJ��dY a Y/j�klY\Ycb�p�iJj�e�YhY u b,dY a moY `�a e ` � a iB� a ]Bp|p�Y a dYc�:] a bnm<VwVhVwV����
�,V��,V��,V�x ¬�iJ��dY a Y/j�klY\Ycb a Y/kli ` { a Y/p�Y/j!b�] ana m8qY a YDVhVfVwVwVhVwVwVhVfVwVwVhVwV����
�,V��,V��,V ~ ¬�iJ��dY a Y/j�klY\YcbzY��<]BklY/p�Y/jPbZe&Y/^zmWj�g�i a p#]HbnmoiJj�^}e&Y a Y/kli ` { a Y/p|Y/jPb �Bª

�,V�� yKY/^�iB���sY/klbnmog9^ZVwVfVhVwVwVhVwVwVfVhVwVwVhVwVwVhVfVwVwVhVwVwVhVfVwVwVhVwVwVhVfVwVwVhVwV��Bª
�,V��,VWU y6Yfe&Yc� a dY\e�YhbsiJ[tdY a ]Bj�klY\] `&u g8] ` bsY/^ VfVwVwVhVwVwVhVfVwVwVhVwVwVhVfVwVwVhVwV �J�
�,V��,V�� y6Y/^�^ `&a kli<_` bn^}��Y/j�e�]Bj!b}[���Y u dY/k ` bnmWiJj¨VfVwVwVhVwVwVhVfVwVwVhVwVwVhVfVwVwVhVwV �J�
�,V��,V�� y � mWj���mo�OmobnmoiJj��5Y/j:e�]BjPb}[���Y u dY/k ` bnmoiJj VfVwVwVhVwVwVhVfVwVwVhVwVwVhVfVwVwVhVwV ��U
�,V��,V�� yA]|� ` ]BjPbnmob,dY�e&Yhb a ]/{H]BmW[�q]#e�dYcg9]Bm a Yhi ` q] a Ycg8]Bm a Y VhVfVwVwVhVwVwVhVfVwVwVhVwV ��U

�,V�� yKY/^���iJ[WmobnmW� ` Y/^�VfVhVwVwVhVwVwVfVhVwVwVhVwVwVhVfVwVwVhVwVwVhVfVwVwVhVwVwVhVfVwVwVhVwV ��U
�,V��&VWU y6Y/^z��iJ[WmobnmW� ` Y/^���iJ^n^nmo�:[WY/^ VwVhVwVwVhVfVwVwVhVwVwVhVfVwVwVhVwVwVhVfVwVwVhVwV �P�
�,V��&V�� yA]�� a mW^nYZY/j�kliJp���bsYfe&Yw[ � mWj�e�dYcbsY a p|mEj�mW^np�Y VwVwVhVfVwVwVhVwVwVhVfVwVwVhVwV �P�
�,V��&V�� y6Y/^z��iJ[WmobnmW� ` Y/^�^si ` ��]BmWbn]H�:[oY/^ VwVwVhVfVwVwVhVwVwVhVfVwVwVhVwVwVhVfVwVwVhVwV �B�
�,V��&V�� yA]|^sb a�` klb `�a ]HbnmoiJj¦e&Yf[ � ]H���:[WmWkc]HbnmWiJj�Y/j«� a i ` ��Y/^ze&Yh� a i,klY/^n^ ` ^ VfVwVwVhVwV �P�

�,V�� yKY/^�p$dY/kc]Bj�mW^np|Y/^ VhVwVwVhVwVwVfVhVwVwVhVwVwVhVfVwVwVhVwVwVhVfVwVwVhVwVwVhVfVwVwVhVwV �!~
�,V��,VWU y6Y/^z� a dYl� a Y/� ` mW^\VhVwVwVfVhVwVwVhVwVwVhVfVwVwVhVwVwVhVfVwVwVhVwVwVhVfVwVwVhVwV �!~

�,V��,VWUHVWU yKY/^}� a dYl� a Y/� ` mW^}��i `&a [�� ]B[o�Bi a mobn��p|mW� ` Y VfVwVwVhVwVwVhVfVwVwVhVwV �!~
�,V��,VWUHV�� yKY/^}� a dYl� a Y/� ` mW^}��i `&a [�� mWp|�:[W]Bj!bn]HbnmoiJj VhVfVwVwVhVwVwVhVfVwVwVhVwV ���

�,V��,V�� yA]|kliJj�^sbnmob ` bnmoiJj¦e&Yw��iJmWj!bn^}e&Y a Yc� a mW^sY VwVhVwVwVhVfVwVwVhVwVwVhVfVwVwVhVwV �Pª
�,V��,V��,VWU y � ]B[o�Bi a mobn��p|mW� ` Y®VhVwVwVhVfVwVwVhVwVwVhVfVwVwVhVwVwVhVfVwVwVhVwV �Pª
�,V��,V��,V�� y � mWp|�:[W]Bj!bn]HbnmoiJj VwVhVwVwVhVfVwVwVhVwVwVhVfVwVwVhVwVwVhVfVwVwVhVwV��B�

�,V��,V�� yA]�� i `�a j�]B[WmW^�]HbnmoiJj e&Yw[���Y u dY/k ` bnmoiJj a dYc�:] a bnmoY VwVwVhVfVwVwVhVwVwVhVfVwVwVhVwV��7�
�,V��,V��,VWU y � ]B[o�Bi a mobn��p|mW� ` Y®VhVwVwVhVfVwVwVhVwVwVhVfVwVwVhVwVwVhVfVwVwVhVwV��B�

�,V��,V�� y6Y a Y/kli ` { a Y/p�Y/j!b�] ana m�qY a Y VwVhVwVwVhVfVwVwVhVwVwVhVfVwVwVhVwVwVhVfVwVwVhVwV��J~
�,V��,V��&VWU y � ]B[o�Bi a mobn��p|mW� ` Y®VhVwVwVhVfVwVwVhVwVwVhVfVwVwVhVwVwVhVfVwVwVhVwV��J~
�,V��,V��&V�� y � mWp|�:[W]Bj!bn]HbnmoiJj VwVhVwVwVhVfVwVwVhVwVwVhVfVwVwVhVwVwVhVfVwVwVhVwV��J~

�,V�x yKY/^�{BiJmoY/^�e�Y a Y/k��&Y a k��&Yw� a iJp�YcbsbsY ` ^sY/^ VwVhVfVwVwVhVwVwVhVfVwVwVhVwVwVhVfVwVwVhVwV��J~
�,V�x,VWU y6Yfp�iSe�qY/[oYwe&Yf^s�S^sbcqY/p�Y a dYc�:] a bnmIVwVhVfVwVwVhVwVwVhVfVwVwVhVwVwVhVfVwVwVhVwV����
�,V�x,V�� y6Yfp�iSe�qY/[oYwe<� ]H���:[EmWkc]HbnmoiJj VwVhVwVwVhVfVwVwVhVwVwVhVfVwVwVhVwVwVhVfVwVwVhVwV��Bª
�,V�x,V�� y6Yfp�iSe�qY/[oYwe&Ywg8] ` bsY/^¨VhVwVwVhVwVwVhVfVwVwVhVwVwVhVfVwVwVhVwVwVhVfVwVwVhVwV��Bª
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 C
�,VWU y6]re�dY/kliJp���iJ^nmWbnmoiJj¦e ` p$dY/kc]Bj�mW^np�Ywe�Y a Y/kli ` { a Y/p|Y/jPbz] ana m8qY a Y¡Y/j ` j�pMdY/kc]Bj:mW^np�Y�J[oiB�:]B[KYcb�e&Y/^}Y u bsY/j�^nmoiJj:^©VwVfVhVwVwVhVwVwVhVfVwVwVhVwVwVhVfVwVwVhVwVwVhVfVwVwVhVwV�xB�
�,V�� yKY\p$dY/kc]Bj�mW^np�Yf�J[oiB�:]B[ VhVwVwVfVhVwVwVhVwVwVhVfVwVwVhVwVwVhVfVwVwVhVwVwVhVfVwVwVhVwV�xB�

�,V��,VWU y � ] a k���mWbsY/klb `&a Yfe ` p$dY/kc]Bj�mW^np�Yf�J[oiB�:]B[OVwVwVhVwVwVhVfVwVwVhVwVwVhVfVwVwVhVwV�xB�
�,V��,VWUHVWU ��j�p$dY/kc]Bj�mW^np�Yf�J[oiB�:]B[<��i `&a}a dY/^sY/] `&u [Wi,kc] `Su VhVwVwVhVfVwVwVhVwV�xB�
�,V��,VWUHV�� y6]��BY/^nbnmoiJj«e&Y/^ ` j�mob!dY/^�e&Y a Yc� a mW^sY a dYc�:] a bnmoY/^ VhVwVwVhVfVwVwVhVwV�x7�
�,V��,VWUHV�� X¡mW^nk ` ^n^�moiJj VhVwVwVhVwVwVhVfVwVwVhVwVwVhVfVwVwVhVwVwVhVfVwVwVhVwV�xB�

�,V��,V�� y6Y/^�j&iBbn]HbnmoiJj:^z]B[o�Bi a mobn�:p|mW� ` Y/^ VwVhVfVwVwVhVwVwVhVfVwVwVhVwVwVhVfVwVwVhVwV�xB�
�,V��,V�� y6Yfp$dY/kc]Bj�mW^np|Yfe&YwkliJj�^sbnmWb ` bnmoiJj«e&Y/^z�5iJmEjPbn^}e&Y a Yc� a mW^sYMVhVwVwVhVfVwVwVhVwV�xBx

u



�,V��,V��,VWU ��jMpMdY/kc]Bj�mW^�p�Y�e�Y�kliJj�^nbnmob ` bnmoiJj�^\e&Y#��iJmWj!bn^�e&Y a Yc� a mW^sY#^n�,jS�k�� a iJj�mW^,dYcY/^zi ` j&iJj VwVwVhVfVwVwVhVwVwVhVfVwVwVhVwVwVhVfVwVwVhVwV�xBx
�,V��,V��,V�� yKY/^�^sb a�` klb `�a Y/^�e�Y�e&iJj�j�dYcY/^/¤,[oY/^�p�Y/^n^n]H�BY/^�Ycb¥[oY/^�bsY/p���i a mW^n]HbnmoiJj:^ x��
�,V��,V��,V�� yKY/^}b a iJmW^}�:��]B^nY/^ze&Y/^zkliJj�^nbnmob ` bnmoiJj�^�e&Yh��iJmWjPbn^}e�Y a Yc� a mW^nY VhVwV�xBª
�,V��,V��,V�� X¡mW^nk ` ^n^�moiJj VhVwVwVhVwVwVhVfVwVwVhVwVwVhVfVwVwVhVwVwVhVfVwVwVhVwV ~(�

�,V��,V�� y6Yfp$dY/kc]Bj�mW^np|Yfe&Y �si `&a j�]B[WmE^n]HbnmoiJj VhVfVwVwVhVwVwVhVfVwVwVhVwVwVhVfVwVwVhVwV ~(�
�,V��,V��&VWU ��j pMdY/kc]Bj�mW^�p�YMe�Y �si `&a j�]B[WmE^n]HbnmoiJj�klY/j!b a ]B[WmW^,dYMiB��bnmWp|mE^sbsYvi `��Y/^n^nmWp|mE^sbsY�VfVhVwVwVhVwVwVhVfVwVwVhVwVwVhVfVwVwVhVwVwVhVfVwVwVhVwV ~H�
�,V��,V��&V�� yKY/^�^sb a�` klb `�a Y/^�e�Y�e&iJj�j�dYcY/^/¤,[oY/^�p�Y/^n^n]H�BY/^�Ycb¥[oY/^�bsY/p���i a mW^n]HbnmoiJj:^I~Hx
�,V��,V��&V�� yKY/^}b a iJmW^zj�mo{BY/] `&u e&Y �si `&a j:]B[WmW^n]HbnmoiJj VhVfVwVwVhVwVwVhVfVwVwVhVwV ~ �
�,V��,V��&V�� X¡mW^nk ` ^n^�moiJj VhVwVwVhVwVwVhVfVwVwVhVwVwVhVfVwVwVhVwVwVhVfVwVwVhVwV �B�

�,V��,V�� y6Yfp$dY/kc]Bj�mW^np|Yfe&Y a Y/kli ` { a Y/p�Y/j!b�] ana m8qY a YFVhVwVwVhVfVwVwVhVwVwVhVfVwVwVhVwV �B�
�,V��,V��,VWU ��j�p$dY/kc]Bj�mW^np�Y\e&Y a Y/kli ` { a Y/p�Y/j!b�] ana m8qY a Yh�:[oiS� ` ]BjPb�VfVwVwVhVwV �7�
�,V��,V��,V�� yKY/^�^sb a�` klb `�a Y/^�e�Y�e&iJj�j�dYcY/^/¤,[oY/^�p�Y/^n^n]H�BY/^�Ycb¥[oY/^�bsY/p���i a mW^n]HbnmoiJj:^ �B�
�,V��,V��,V�� yKY/^z� ` ]Hb a Y dYcbn]H��Y/^Ze&Y/^ a Y/kli ` { a Y/p|Y/jPbn^�] ana m�qY a Y¡VwVwVhVfVwVwVhVwV �J~
�,V��,V��,V�� X¡mW^nk ` ^n^�moiJj VhVwVwVhVwVwVhVfVwVwVhVwVwVhVfVwVwVhVwVwVhVfVwVwVhVwV�ªSU

�,V�� yKY/^�Y u bsY/j:^nmoiJj�^z] ` p$dY/kc]Bj�mW^np�Yf�J[oiB�:]B[ VwVhVfVwVwVhVwVwVhVfVwVwVhVwVwVhVfVwVwVhVwV�ªB�
�,V��,VWU yA]|^!dY/p|]Bj!bnmW� ` Yfe&Y/^}b a ]Bj:^np|mW^n^�moiJj�^¥e&Ywp�Y/^n^�]H�BY/^ VfVwVwVhVwVwVhVfVwVwVhVwV�ªB�

�,V��,VWUHVWU yKY/^ze�dY � j�mobnmoiJj�^¥� a dY/]B[W]H�:[oY/^�VwVwVhVwVwVhVfVwVwVhVwVwVhVfVwVwVhVwV�ªB�
�,V��,VWUHV�� yKYfpMdY/kc]Bj:mW^np�Yfe�YwkliJj�^sbnmob ` bnmWiJj¦e&Y/^z��iJmWj!bn^}e&Y a Yc� a mW^sYZVwVwVhVwV�ªB�
�,V��,VWUHV�� yKYfpMdY/kc]Bj:mW^np�Yfe�Y � i `&a j�]B[WmW^n]HbnmWiJj|VwVwVhVfVwVwVhVwVwVhVfVwVwVhVwV�ªB�
�,V��,VWUHV�� yKYfpMdY/kc]Bj:mW^np�Yfe�Y a Y/kli ` { a Y/p�Y/j!b�] ana m�qY a YfVwVwVhVwVwVhVfVwVwVhVwV�ªB�
�,V��,VWUHV�� X¡mW^nk ` ^n^�moiJj VhVwVwVhVwVwVhVfVwVwVhVwVwVhVfVwVwVhVwVwVhVfVwVwVhVwV�ªJ~

�,V��,V�� y � mWj�e�dYcbsY a p|mEj�mW^np�Yhe<��Y u dY/k ` bnmoiJj VwVhVfVwVwVhVwVwVhVfVwVwVhVwVwVhVfVwVwVhVwV�ª��
�,V��,V��,VWU yKY a Yc��dY a ]H�BY\e&Yw[ � mWj�e�dYcbsY a p|mEj�mW^np�Y¡e<��Y u dY/k ` bnmoiJj VwVhVfVwVwVhVwV�ª��
�,V��,V��,V�� y6]|kliJj:^sbnmob ` bnmoiJj¦e�Yh�5iJmEjPbn^ze�Y a Yc� a mW^nY VfVwVwVhVwVwVhVfVwVwVhVwV�ªBª
�,V��,V��,V�� y6]��si `&a j:]B[WmW^n]HbnmoiJj e&Yw[ ��Y u dY/k ` bnmoiJj VwVhVfVwVwVhVwVwVhVfVwVwVhVwV Uc�B�
�,V��,V��,V�� yKY a Y/kli ` { a Y/p�Y/jPb�] ana m�qY a Y�VfVwVwVhVwVwVhVfVwVwVhVwVwVhVfVwVwVhVwV Uc�&U
�,V��,V��,V�� yKY kli ` �:[W]H�BY ]/{BY/k�[W]}^,dY/p|]Bj!bnmW� ` Y e&Y/^Kb a ]Bj�^np|mE^n^nmoiJj�^�e&Y p|Y/^n^n]H�BY/^JUc�&U
�,V��,V��,V�x X¡mW^nk ` ^n^�moiJj VhVwVwVhVwVwVhVfVwVwVhVwVwVhVfVwVwVhVwVwVhVfVwVwVhVwV Uc�J�

�,V�� yKY/^���iJ[WmobnmW� ` Y/^��5iJ^�^nmo�:[oY/^�VwVwVfVhVwVwVhVwVwVhVfVwVwVhVwVwVhVfVwVwVhVwVwVhVfVwVwVhVwV Uc�J�
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�&VWU �Zj«e&i ` �:[WYZiB� � Y/klbnmog�VwVhVwVwVfVhVwVwVhVwVwVhVfVwVwVhVwVwVhVfVwVwVhVwVwVhVfVwVwVhVwV Uc�J�
�&V�� y � mEp��:[W]Bj!bn]HbnmoiJj¦] ` e�Y/^n^ ` ^}e&Y ���
	��
��VwVwVhVfVwVwVhVwVwVhVfVwVwVhVwVwVhVfVwVwVhVwV Uc�Jx

�&V��,VWU y ��Y/jP{Sm a iJj�j�Y/p�Y/jPbzp#]Hb!dY a moY/[KYcb�[WiB�JmWkcmoY/[�VwVhVwVwVhVfVwVwVhVwVwVhVfVwVwVhVwV Uc�Jx
�&V��,V�� y � ] a k���mWbsY/klb `&a Yw��dY/j�dY a ]B[oY�VwVwVhVwVwVhVfVwVwVhVwVwVhVfVwVwVhVwVwVhVfVwVwVhVwV Uc�P~

�&V��,V��,VWU yKYw� a iB� a ]Bp|p�Y ` bnmW[WmW^n]HbsY `�a"!�# ���
$�VwVhVfVwVwVhVwVwVhVfVwVwVhVwV Uc� �
�&V��,V��,V�� yKYw� a i,klY/^�^ ` ^}e�dY/p�iJj !�# ����% VwVhVwVwVhVfVwVwVhVwVwVhVfVwVwVhVwV Uc� �
�&V��,V��,V�� yKY/^}� a i,klY/^�^ ` ^ze&Yw[ � ]H���:[WmWkc]HbnmWiJj«VhVwVwVhVfVwVwVhVwVwVhVfVwVwVhVwV Uc�Jª

�&V��,V�� y6Yfe�dY/p|] ana ]H�BY\Ycb�[W]rbsY a p#mWj�]BmW^siJj¦eK� ` j � a iSklY/^n^ ` ^¥bsiJ[�dY a ]BjPbZ] `Su g8] ` bsY/^ V Uc�Jª
�&V��,V�� yA]|kliJj�^sbnmob ` bnmoiJj¦e&Yw��iJmWj!bn^}e&Y a Yc� a mW^sY VwVhVwVwVhVfVwVwVhVwVwVhVfVwVwVhVwV UBUc�
�&V��,V�� yA]�� i `�a j�]B[WmW^�]HbnmoiJj e&Yw[�� ��mW^nbsiJm a Y a dYc�:] a bnmoY VhVwVwVhVfVwVwVhVwVwVhVfVwVwVhVwV UBUBU
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�&V��,V�x y6Y a Y/kli ` { a Y/p�Y/j!b�] ana m�qY a Y VwVhVwVwVhVfVwVwVhVwVwVhVfVwVwVhVwVwVhVfVwVwVhVwV UBU/�
�&V��,V ~ X¡mW^nk ` ^n^nmoiJjvVwVwVhVwVwVfVhVwVwVhVwVwVhVfVwVwVhVwVwVhVfVwVwVhVwVwVhVfVwVwVhVwV UBU/�

�&V�� yKY/^�[WmWp|mWbsY/^�e�Yw[W]r��i a bn]H�:mW[WmWb!dY VhVwVwVhVwVwVhVfVwVwVhVwVwVhVfVwVwVhVwVwVhVfVwVwVhVwV UBU/�
�&V�� yKY/^�p�Y/^ `&a Y/^ze&Yh��Y a g9i a p|]Bj�klY/^}e&Y\[�� mWp��:[E]BjPbn]HbnmoiJj ] ` e�Y/^n^ ` ^}e&Y ���
	��
� VwVwVhVwV UBUl�

�&V��&VWU yA]|kliJj�^sbnmob ` bnmoiJj¦e&Yw��iJmWj!bn^}e&Y a Yc� a mW^sY VwVhVwVwVhVfVwVwVhVwVwVhVfVwVwVhVwV UBU/�
�&V��&V�� yA]�� i `�a j�]B[WmW^�]HbnmoiJj e&Yw[�� ��mW^nbsiJm a Y a dYc�:] a bnmoY VhVwVwVhVfVwVwVhVwVwVhVfVwVwVhVwV UBU/�

�&V��&V��,VWU yKYf^ `&a kliK_` bze<��Y u dY/k ` bnmoiJj�Ycb�[�� mWj��:mo�:mobnmoiJj VwVwVhVwVwVhVfVwVwVhVwV UBU/x
�&V��&V��,V�� y6]|kt��] a �BYfe ` ��� £ VwVwVhVfVwVwVhVwVwVhVfVwVwVhVwVwVhVfVwVwVhVwV UBU/ª

�&V�� y � mEp��:[W]Bj!bn]HbnmoiJj¦e�]Bj�^ ������������������� VhVwVwVhVfVwVwVhVwVwVhVfVwVwVhVwVwVhVfVwVwVhVwV U/�H�
�&V��,VWU y ��Y/jP{Sm a iJj�j�Y/p�Y/jPbzp#]Hb!dY a moY/[KYcb�[WiB�JmWkcmoY/[�VwVhVwVwVhVfVwVwVhVwVwVhVfVwVwVhVwV U/�H�

�&V��,VWUHVWU yKYfp#mWk a iH� j&i(�J] ` ��� ��������VfVwVwVhVwVwVhVfVwVwVhVwVwVhVfVwVwVhVwV U/�SU
�&V��,VWUHV�� yKYf^ni ` ^ � ^s�S^sblqY/p�Y ��������� ����������VhVwVwVhVfVwVwVhVwVwVhVfVwVwVhVwV U/�B�
�&V��,VWUHV�� yKYf^ni ` ^ � ^s�S^sblqY/p�Y\e�Y/^ $ � $�� ! � ���«VwVwVhVfVwVwVhVwVwVhVfVwVwVhVwV U/�7�

�&V��,V�� y � ] a k���mWbsY/klb `&a Yw��dY/j�dY a ]B[oY�VwVwVhVwVwVhVfVwVwVhVwVwVhVfVwVwVhVwVwVhVfVwVwVhVwV U/�7�
�&V��,V��,VWU yKYw� a i,klY/^�^ ` ^ ` bnmW[EmW^n]HbsY `&a��
	�� � VhVwVwVhVfVwVwVhVwVwVhVfVwVwVhVwV U/�B�
�&V��,V��,V�� yKY $ � $
� ! � � ` bnmW[EmW^n]HbsY `&a�	�� � VwVhVwVwVhVfVwVwVhVwVwVhVfVwVwVhVwV U/�Bx
�&V��,V��,V�� yKY $ � $
� ! � �#^ ` ��Y a {SmW^sY `�a���	�� � VwVwVhVfVwVwVhVwVwVhVfVwVwVhVwV U/�Bx
�&V��,V��,V�� yKY/^}� a i,klY/^�^ ` ^ze&Yw[ � ]H���:[WmWkc]HbnmWiJj«VhVwVwVhVfVwVwVhVwVwVhVfVwVwVhVwV U/�J~

�&V��,V�� y6Yfe�dY/p|] ana ]H�BY\Ycb�[W]rbsY a p#mWj�]BmW^siJj¦eK� ` j � a iSklY/^n^ ` ^¥bsiJ[�dY a ]BjPbZ] `Su g8] ` bsY/^ V U/�J~
�&V��,V�� yA]|kliJj�^sbnmob ` bnmoiJj¦e&Yw��iJmWj!bn^}e&Y a Yc� a mW^sY VwVhVwVwVhVfVwVwVhVwVwVhVfVwVwVhVwV U/���
�&V��,V�� yA]�� i `�a j�]B[WmW^�]HbnmoiJj e&Yw[�� ��mW^nbsiJm a Y a dYc�:] a bnmoY VhVwVwVhVfVwVwVhVwVwVhVfVwVwVhVwV U/�Bª
�&V��,V�x y6Y a Y/kli ` { a Y/p�Y/j!b�] ana m�qY a Y VwVhVwVwVhVfVwVwVhVwVwVhVfVwVwVhVwVwVhVfVwVwVhVwV U/�H�
�&V��,V ~ X¡mW^nk ` ^n^nmoiJjvVwVwVhVwVwVfVhVwVwVhVwVwVhVfVwVwVhVwVwVhVfVwVwVhVwVwVhVfVwVwVhVwV U/�SU

�&V�x yKY/^�]H����i a bn^¥Ycb�[oY/^�[WmWp|mobsY/^}e�Yw[W]rbsY/k���j�iJ[oiB�JmoYfp|mEk a iH� j&i0�J] ` ����������� VhVfVwVwVhVwV U/�SU
�&V ~ yKY/^�p�Y/^ `&a Y/^ze&Yh��Y a g9i a p|]Bj�klY/^}e&Y\[�� mWp��:[E]BjPbn]HbnmoiJj e�]Bj:^ ��������������������VfVwVwVhVwV U/�B�

�&V ~!VWU yA]|kliJj�^sbnmob ` bnmoiJj¦e&Yw��iJmWj!bn^}e&Y a Yc� a mW^sY VwVhVwVwVhVfVwVwVhVwVwVhVfVwVwVhVwV U/�B�
�&V ~!V�� yA]�� i `�a j�]B[WmW^�]HbnmoiJj e&Yw[���Y u dY/k ` bnmoiJj VhVfVwVwVhVwVwVhVfVwVwVhVwVwVhVfVwVwVhVwV U/�B�
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� VWU yKY/^�^sb a�` klb `�a Y/^ze&Ywe&iJj:j�dYcY/^c¤:[oY/^zp|Y/^n^n]H�BY/^zYcb�[oY/^}bsY/p���i a mW^�]HbnmoiJj�^ VwVhVfVwVwVhVwV Ul��U
� VWUHVWU�y6Yfp$dY/kc]Bj�mW^np|Yfe&YwkliJj�^sbnmWb ` bnmoiJj«e&Yh��iJmWj!bn^}e&Y a Yc� a mW^sY®VhVwVwVhVfVwVwVhVwV Ul��U
� VWUHV�� y6Yfp$dY/kc]Bj�mW^np|Yfe&Y �si `&a j�]B[WmE^n]HbnmoiJj e&Yw[���Y u dY/k ` bnmoiJj�VfVwVwVhVwVwVhVfVwVwVhVwV Ul�P�
� VWUHV�� y6Yfp$dY/kc]Bj�mW^np|Yfe&Y a Y/kli ` { a Y/p�Y/j!b�] ana m8qY a YFVhVwVwVhVfVwVwVhVwVwVhVfVwVwVhVwV Ul�B�

� V�� yKY\p$dY/kc]Bj�mW^np�Y\e&YwkliJj�^sbnmob ` bnmoiJj«e&Yh��iJmWj!bn^}e&Y a Yc� a mW^sY VhVfVwVwVhVwVwVhVfVwVwVhVwV Ul�Px
� V�� yKY\p$dY/kc]Bj�mW^np�Y\e&Y � i `�a j�]B[WmW^�]HbnmoiJj e&Yw[���Y u dY/k ` bnmoiJj�VhVwVwVhVfVwVwVhVwVwVhVfVwVwVhVwV Ul�Pª
� V�� yKY\p$dY/kc]Bj�mW^np�Y\e&Y a Y/kli ` { a Y/p�Y/j!b�] ana m�qY a Y VhVfVwVwVhVwVwVhVfVwVwVhVwVwVhVfVwVwVhVwV U/�7�
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y6Y a ]H����i a b ��� � �
	 U/��� 	 £ � � ª7��
K� a dYc�:] a dYw�:] a [ � 	 �:^sY a {H]HbsiJm a Y¡£ a ]Bj��kc]BmW^ze&Y/^ � Y/k���j:mW� ` Y/^
� {7]Bj�kOdY/^�mWj�e�mE� ` Y�� ` Y��s[oY|kli<_` bf]Bj�j ` Y/[ e&Y/^fe�dYcg9]BmW[E[W]Bj�klY/^wmWj�g�i a p#]HbnmW� ` Y/^�Y/jv£ a ]Bj�klY|Y u k7qY/e&Y1Uc�p|mW[E[WmW] a e�^¥e&Y\g a ]Bj�kc^��SVOyA]#kc] ` ^nY\e&Y�klY/^�e�dYcg8]BmW[W[W]Bj:klY/^zY/^sb¡]Hbsb a mo� ` dYcY¦q]�� ` j1p|]Bj�� ` Y\e�Yfp|]0_ �ob a mE^sYe&Y�[E]�kliJp��:[oY u mob,dYB¤ Ycb�kH��Y/^sb�klY a bn]BmWj&Y/p�Y/j!b�[Lq]v� ` Y1[W]IbsiJ[�dY a ]Bj�klY ] `Su g8] ` bsY/^|Y/^sb�]H����Y/[tdYcYMq]v^nY
a dYc{ dY/[WY a [E]��:[ ` ^¥� a dY/kcmoY ` ^sY��SV5­ j«� ` mW^sYfe&Y a Y/kliJp|p|]Bj�e:]HbnmoiJj<¤:[oY/^�] ` bsY `&a ^�Y/^sbnmWp�Y/j!b�j&iBbn]Bp#p�Y/jPb� ` Y��s[oY/^ a Y/k��&Y a kt�&Y/^�� V/VcV�
Oe&Yc{ a ]BmoY/j!b ^c� ]BkckliJp��O]H�Jj&Y a e�YB¤Ji ` ^c� mEjPb,dYc� a Y a e�]Bj�^ e�Y/^ b a ]/{H] `Su {SmW^n]Bj!bq]|[W]#^sb a�` klb `&a ]HbnmoiJj«e&Y/^�^s�,^nblqY/p|Y/^���kc] a �s[oY/^�p�i,e<qY/[WY/^�]Bklb ` Y/[W^�e&Yfe�dYc{BY/[oiB�:�5Y/p|Y/jPbZe&Y/^�^s�S^sbcqY/p�Y/^^siJj!b�[oiJmWj¦eK� mWjPb,dYc� a Y a � VcV/V�
A[W]rbsiJ[�dY a ]Bj�klY\] `Su g8] ` bsY/^��SV

¬�YcbsbsY1bn��qY/^sY�Y/^nb ` j&Y«kliJj!b a mo� ` bnmoiJj q]v[ � mWjPb,dYc� a ]HbnmWiJj e&Y�[E] bsiJ[tdY a ]Bj�klY ] `Su g9] ` bsY/^�e�]Bj�^|[WY/^^s�S^sblqY/p�Y/^ a dYc�:] a bnmW^cV
�Zjr^s�,^nblqY/p|Y a dYc�:] a bnmSY/^sb ` j\Y/j�^sY/p\�:[oY¥e&Y¥j&§ ` e�^�mWj!bsY a � kliJj�j&Y/klb,dY/^ �O] a�` j a dY/^nY/] ` e&Y}kliJp|p ` �j�mWkc]HbnmWiJj�YcbzkliJp#p ` j:mW� ` ]BjPb��:] a dY/k���]Bj��BYfe&Yhp�Y/^n^n]H�BY/^/V:yKYhk���iJm u e<� ` j#bsY/[<^s�S^sbcqY/p�YwY/^nb � ` ^nbnm � dY�:] a [WYhg9]Bmobz� ` � mW[���Y a p|Ycb¥j�iBbn]Bp|p�Y/j!b��
� [E] a dY/]B[WmW^n]HbnmoiJj�e&Yf^sY a {SmWklY/^zj�iJj¦^ ` ����i a b,dY/^}�:] a [oY/^}�:[ ` ^�� a ]Bj�e�^}i a e:mWj�]HbsY `&a ^/¤
� ` j&Y\^J_`�a Ycb!dY�e&Y\g�iJj:klbnmoiJj�j&Y/p�Y/j!b�]Bkck at` Yf�:] a [�� mW^niJ[W]HbnmoiJj¦�:�!�S^nmW� ` Ywe&Y/^Ze�m ��dY a Y/jPbsY/^Z�:] a bnmWY/^e ` ^s�S^sblqY/p�YBV
¢�] a ]BmW[W[oY `&a ^c¤/e�mW^sb a mo� ` bnmoiJj¡YcbAbsiJ[tdY a ]Bj�klY}] `Su g8] ` bsY/^��9YcbA�:] a Y u bsY/j�^nmoiJj<¤7^J_`&a Ycb,dY¥e&Y g9iJj�klbnmoiJj�j�Yl�p�Y/j!b! �^sY¥p�iBbnmo{BY/j!b p ` b ` Y/[W[oY/p�Y/j!bcV7X¡]Bj�^ ` j�^n�,^sbcqY/p�Y a dYc�O] a bnm�¤ ` j&Y¥]H���:[EmWkc]HbnmoiJj�^c��Y u dY/k ` bn]Bj!b ^ `�a

` j�j&§ ` e|�5Y ` b�^sY¡e�m � ` ^sY a ¤PYcb�kH��Y/^sb}^si ` ��]Bmobn]H�:[oYB¤,^ `&a �:[ ` ^nmWY `&a ^ ] ` b a Y/^�j&§ ` e�^cV#"Z]Hb `&a Y/[E[oY/p�Y/j!bc¤[W]re�dYcg8]BmW[W[W]Bj�klYweK� ` j e&Yw^sY/^zkliJp���iJ^n]Bj!bn^}g8]Bmobze�dYcg8]BmW[W[Wm a [���Y/j�^nY/pf�:[WY¡e�Yw[�� ]H���:[WmEkc]HbnmoiJj a dYc�O] a bnmoYBV:yA]
a dYc�:] a bnmWbnmoiJj«]H���:] a ]0_ �obz]B[oi a ^zkliJp#p�Y ` j&YhY/j!b a ]0{BY q]|[W]�^J_`&a Ycb!dYfe&Ywg9iJj�klbnmoiJj:j&Y/p�Y/j!bcV

y6Y/^�kliJp|�5iJ^�]BjPbn^¥e<� ` j�^s�S^sblqY/p�YhmWj&g9i a p|]HbnmW� ` Y�^niJjPb}j�]Hb `&a Y/[W[oY/p�Y/j!b�e�mW{,mW^,dY/^�Y/j�e&Y `Su kc]Hb!dYc�BiH�
a moY/^$��[oY/^ZkliJp���iJ^n]Bj!bn^hp|]Hb!dY a moY/[W^ZYcb¡[oY/^�kliJp|�5iJ^�]BjPbn^¡[oiB�JmWkcmWY/[W^cVOyA]#bsiJ[�dY a ]Bj�klY�] `Su g8] ` bsY/^¡^c� mWj!b!dYl�
a Y/^n^nYw�:moY/j Y/j!bsY/j�e ` q]#k���]Bk ` j1e<��Y `Su V�y6]�bsiJ[�dY a ]Bj�klY\] `Su g8] ` bsY/^�] ` j�mo{BY/] ` p|]Hb,dY a mWY/[6^c� mWj!b!dY a Y/^n^sY] `Su kliJp���iJ^n]Bj!bn^ p|]Hb,dY a moY/[E^ ] � j|e&Yz[WY/^ a Y/j�e a Y}mWj!b a mWj:^lqY/� ` Y/p|Y/jPb �:[ ` ^ � ]H�:[oY/^�Ycb Y u b!dY a moY `&a Y/p�Y/jPbp|moY `&u kliJjPb a _iJ[E]H�:[oY/^cV�y6]1bsiJ[tdY a ]Bj�klY¦] `Su g8] ` bsY/^r] ` j�mo{BY/] ` [oiB�JmWkcmoY/[%�8klY/[W[oY � ` m�j&i ` ^\mWj!b!dY a Y/^n^sY& p�Ycb�Y/j#§ ` { a Y�e&Y/^ bsY/kt��j�mW� ` Y/^�e&Y���dY/j�moYZ[oiB�JmWkcmoY/[Oe�]Bj�^�[oYz� ` b�e&YzbsiJ[�dY a Y a [oY/^ g9] ` bsY/^�[WiB�JmWkcmoY/[W[oY/^ Ycbp|]Hb,dY a moY/[E[oY/^cV:¬¥mobsiJj�^fq]�bnmob a Ywe<��Y u Y/p|�:[oY¡[W]re�dYcbsY/klbnmoiJj�kliJj�kliJp#mobn]BjPbsY\e<��Y ana Y `&a ^c¤,[E]�^nb a�` klb `&a ]HbnmWiJje&Y/^¡]H���:[EmWkc]HbnmoiJj�^�Y/j �:[oiSkc^�e�Y a Yc� a mW^sY\Ycbh[W] kliJj�klYc��bnmoiJjIe�mW{BY a ^nm � dYcYBV�¢�i `&a ]H���:[WmE� ` Y a klY/^¡bsY/k��S�j�mW� ` Y/^he&Y#�AdY/j:moY�[oiB�JmEkcmoY/[�¤K[oY/^\kliJj�klYc��bsY `&a ^\e<� ]H���:[EmWkc]HbnmoiJjIe�mW^n�5iJ^nY/jPbwe&Y��O[ ` ^nmoY `�a ^Z�:] a ]Be�mo�Jp|Y/^e&Yw� a iB� a ]Bp|p|]HbnmWiJj<V:yKY/^�� a mWj:kcmo�:] `Su p|i,e<qY/[oY/^�e&Yw� a iB� a ]Bp|p|]HbnmoiJj1e&Yf[W]|bsiJ[tdY a ]Bj�klYr] `Su g9] ` bsY/^^siJj!b�[oYfp|i,e<qY/[oY\kliJjP{BY a ^�]HbnmoiJj�j&Y/[�¤O[oYwp�iSe�qY/[oYwb a ]Bj�^�]BklbnmoiJj�j&Y/[�¤�[WYfp�iSe�qY/[oYfe&Y/^zp#]Bk���mWj�Y/^�q]MdYcbn]Hbn^c¤Ycbc¤:[oYwp|i,e<qY/[oY\e ` � a mWp#]Bm a YZYcb�e&Y/^z^sY/kliJj:e�]Bm a Y/^cV�¢�i `&a mWp��:[E]BjPbsY a klY/^}�O] a ]Be�mo�Jp�Y/^�e&Yh� a iB� a ]Bp��p|]HbnmoiJjK¤6[oY#^s�S^sbcqY/p�Y�e<��Y u �O[oiJmobn]HbnmoiJjIg9i `&a j:mob ` j�klY a bn]BmWj$j&iJp\� a Y#e<� ]H�O^sb a ]BklbnmoiJj�^/V('*[ ^c� ]H�Jmob\e�Y/^]BklbnmoiJj�^}]HbsiJp#mW� ` Y/^c¤&e&Y/^¥]H����Y/[W^�e�Y�� a i,kOdY/e `&a Y|q]re�mE^sbn]Bj�klYB¤Se&Y/^�� a iSklY/^n^ ` ^ � ]H�:[WY/^c¤!e&Yh[W]\�BY/^sbnmoiJje&Yh� a i ` �5YB¤�e�Yw[W]�e�m � ` ^nmoiJjK¤,e&Y\[�� �&i a [oiB�BYh�J[WiB�:]B[oYwkliJp|p ` j&YB¤&Ycbc¤5e&Yw[W]�pMdY/p�iJm a Yf^sbn]H�:[oYBV

U



¢�] a kliJj�^,dY/� ` Y/j!bc¤6mW[�Y/^sbh��iJ^n^nmW�:[oY\e�Y�bsiJ[�dY a Y a [oY/^¡g8] ` bsY/^hp|]Hb,dY a moY/[E[oY/^w] ` j�mo{BY/] ` p#]Hb!dY a moY/[�V q�[�� ] ` b a Y�Y u b a dY/p|mob,dYB¤¥mW[�g9] ` b ` bnmW[WmW^sY a e&Y/^�bsY/kt��j�mW� ` Y/^�e&Y ��dY/j�moY1[oiB�JmWkcmoY/[���i `&a bsiJ[tdY a Y a [WY/^rg9] ` bsY/^[oiB�JmWkcmWY/[W[oY/^cV&­ j!b a Yf[WY/^�e&Y `Su ¤�[oY/^}g8] ` bsY/^�p|]Hb!dY a moY/[W[oY/^���Y ` {BY/jPbw_Ycb a Y\bsiJ[�dY a dYcY/^ZY/j ` bnmW[WmW^n]Bj!b}[oY/^z]H�:^s�b a ]BklbnmoiJj:^�� ` Yw[oY/^z^s�S^sbcqY/p�Y/^�e<��Y u �O[oiJmobn]HbnmoiJj¦��Y ` {BY/j!bz^ ` �:�5i a bsY a V
"�iBb a Ywb a ]0{7]BmE[K^c� mWj�^�k a mob}e�]Bj�^zklY\e&Y a j�moY a ] u YBVO¢�[ ` ^�� a dY/kcmW^,dY/p�Y/j!bc¤�j&i ` ^#dYcb ` e�moiJj:^z[oYwkliJj�klYc��be&Y/^¡� a i,klY/^n^ ` ^ � ]H�:[oY/^he:]Bj�^h[oY/^h^s�S^sblqY/p�Y/^ a dYc�O] a bnmW^cVKyA]¦p$dYcbn�&i,e�Y#e&YrbsiJ[tdY a ]Bj�klY�] `Su g8] ` bsY/^hY/^nb[W] a Yc� a mW^sYh^ `&a Y a�a Y `&a �:] aza Y/kli ` { a Y/p�Y/jPb�] ana m�qY a Yw] ` bsiJp#]HbnmW� ` YBV5¬�iJp|p�Yw^niJj«j&iJp [�� mEj�e�mW� ` YB¤S[oY

a Y/kli ` { a Y/p�Y/j!bh] ana m�qY a Yr] ` bsiJp|]HbnmE� ` Yr{SmW^sY¦q]�[W]�b a ]Bj�^n�:] a Y/j�klYre&Yr[W]#bsiJ[�dY a ]Bj�klY�] `Su g8] ` bsY/^¡��i `&a[�� ]H���O[WmWkc]HbnmoiJj<V "�i ` ^¥�5Y/j:^siJj�^¥p�iJj!b a Y a e�]Bj�^}klYhb a ]0{7]BmE[5� ` � ]0{BY/kf[oY/^�bsY/k��:j�mW� ` Y/^}]Bklb ` Y/[W[oY/^/¤SmE[OY/^nbg8]BmW^n]H�:[oY�Ycb a Y/[E]Hbnmo{BY/p�Y/j!b��5Y ` kliK_` bsY `&u e&Y a dY/]B[WmE^sY a#` j�pMdY/kc]Bj�mW^�p�Y«e&Y a Y/kli ` { a Y/p�Y/j!b|] ana m�qY a Y] ` bsiJp|]HbnmE� ` YB¤:Ycb�klY/kcm6e&Yhg8] �kliJj �9� a Y/^n� ` Y& �b a ]Bj�^s�O] a Y/jPbsYf�5i `�a [oY/^z]H���:[EmWkc]HbnmoiJj�^ a dYc�:] a bnmWY/^cV
y6Yw�:[W]Bj¦e&Yw[ ��i ` { a ]H�BYwY/^sb}i a �J]Bj�mE^!dY\kliJp|p�Y\^ ` mob$�
� y6Yfk��:]H�:mob a Y|Uw^�mob ` Yw[W] a Yc� a mW^sYh^ `&a Y ana Y `&a �:] a�a Y/kli ` { a Y/p�Y/j!b�] ana m�qY a Y\] ` bsiJp|]HbnmW� ` Yfe�]Bj:^[E] ^B_`&a Ycb,dYve&Y g9iJj�klbnmoiJj�j�Y/p�Y/jPbc¤�� ` mW^ e�]Bj�^¦[E]$bsiJ[�dY a ]Bj�klY$] `Su g8] ` bsY/^cVzyKY/^�]H���:[WmWkc]HbnmWiJj�^kcmW�:[oY/^�^siJjPb¥[oY/^�]H���:[WmEkc]HbnmoiJj�^ kliJp#p�Y a kcmW]B[oY/^hq] ` ^n]H�BYZ�AdY/j�dY a ]B[���bsiJ[�dY a ]BjPb}e&Y/^¥mWj!bsY ana�` �:bnmoiJj�^p|iJp�Y/jPbn]Bj�dYcY/^¦e ` ^sY a {SmWklYB¤��5i `�a { ` � ` Y1[oY/^ a dYcbn]H�O[WmW^n^sY/p|Y/jPbn^�^siJmoY/j!b�] ` bsiJp#]HbnmW� ` Y/^cV�y6Yp|i,e&Ywe�Ywe�dYcg9]BmW[E[W]Bj�klYhY/^sb�[WYwp�i,e�Y��s^nmW[oY/j�klYw^ `&a e�dYcg9]BmE[W[W]Bj�klY��SV
� y6Yhk���]H�:mWb a Yw��Y/^sb ` jFdYcbn]HbZe&Yh[�� ] a b}e ` e&iJp|]BmEj&YBV,y6Y a Y/kli ` { a Y/p�Y/j!bz] ana m�qY a Yh] ` bsiJp#]HbnmW� ` Yp|YcbzY/j«§ ` { a Yhb a iJmW^zpMdY/kc]Bj�mW^�p�Y/^cVOyA]|kliJj�^sbnmWb ` bnmoiJj«e&Yh��iJmWj!bn^ze&Y a Yc� a mW^sYw^�] ` {BYc�J] a e&YwY/jpMdY/p|iJm a Y\^nbn]H�:[oYwe&Y/^ dYcbn]Hbn^¡e&Y\[�� ]H���:[WmEkc]HbnmoiJj<V&y6]��si `&a j:]B[WmW^n]HbnmoiJj¦^�] ` {BYc�J] a e&Y\Y/j�pMdY/p�iJm a Y^nbn]H�:[oYw[���Y u dY/k ` bnmoiJj a dYc�O] a bnmoYBV:y6Ywp$dY/kc]Bj�mW^np�Y\e&Y a Y/kli ` { a Y/p�Y/j!b�] ana m�qY a Y �9� a iB� a Y/p�Y/jPbze:mob! i a �J]Bj�mW^sY�[WY a Ycbsi `&a Y/jD] ana m�qY a Y1e&Y«[�� ]H���:[EmWkc]HbnmoiJj [oi a ^�� ` Y«^ `&a {SmoY/j�j&Y/j!b�e&Y/^#e�dYcg8]BmW[W[W]Bj:klY/^cVy6Y#p�iSe�qY/[oY|e ` ^s�S^sbcqY/p�Y a dYc�:] a bnm Ycbfe�Y/^¡� a iB� a ]Bp|p|Y/^ a dYc�:] a bnmW^wY/^sbfe�dY/k a mobfg�i a p|Y/[W[oY/p�Y/j!bcVy6Y/^�� a iB�:[�qY/p�Y/^�e `#a Y/kli ` { a Y/p�Y/j!b�] ana m8qY a Y �8[WY�e�dYcbsY a p|mEj�mW^np�YZe<��Y u dY/k ` bnmoiJj�Ycb�[W]\kliJ��dY a Y/j�klYeK�LdYcbn]Hb �J[oiB�:]B[  6^siJj!b�]Bj:]B[o�,^,dY/^ bn]BjPb e ` ��iJmWj!bAe&Y¥{ ` Y�bn��dYci a mW� ` Y¥� ` Y¥e&Y}klY/[ ` m,e&Y/^�e�m � k ` [ob!dY/^e�Y a dY/]B[WmW^�]HbnmoiJj$� ` � mW[E^wY/j!b a ]0_ �Wj&Y/j!bcVAy6Y/^\iB� � Y/klbnmog8^�e `�a Y/kli ` { a Y/p|Y/jPbr] ana m�qY a Y �8[oY�e&Yc� a dY�e�YbsiJ[�dY a ]Bj�klY\] `Su g9] ` bsY/^c¤:[oY/^}^ `�a kli<_` bn^c¤�[�� mEj���mo�:mWbnmoiJj<¤BYcbc¤:[W]r� ` ]Bj!bnmob!dYfe&Yhb a ]0{7]BmW[ q]�e�dYcg8]Bm a Yhi `q] a Ycg8]Bm a Y& ¡��Y a p|YcbsbsY/jPb�e&Y#e�dY � j�m a [oY/^f�5iJ[EmobnmW� ` Y/^¡��iJ^n^nmo�:[WY/^ �9Y � kc]BklY/^��  ¡Ycb\^ni ` ��]Bmobn]H�:[WY/^�9Y � kcmoY/jPbsY/^��& tV�yKY k���]H�:mWb a Y�^sY�bsY a p|mWj�Y#]/{BY/k [���Y u ��iJ^!dY�e&Y/^�^siJ[ ` bnmoiJj�^w]B[o�Bi a mobn��p|mW� ` Y/^fYcbe�Y/^zmWp��:[E]BjPbn]HbnmoiJj:^¥Y u mW^nbn]BjPbsY/^��5i `�a k���]Bk ` j1e&Y/^zpMdY/kc]Bj�mE^np�Y/^�e�Yh�:]B^sYBV
� y6Y}k���]H�:mWb a Y¥��� a dY/^sY/j!bsYz[oY�b a ]/{H]BmW[S]B[o�Bi a mobn�:p|mW� ` YBV&"�i ` ^�k��&iJmE^nmW^n^siJj:^Ae&Y¥kliJj�^sb at` m a Y ` j\pMdYl�kc]Bj:mW^np�Y¡�J[oiB�:]B[�Y � kc]BklYwYcb}Y � kcmoY/j!bz^ ` ����i a bn]Bj!b¥[oY/^}]H���:[WmEkc]HbnmoiJj�^T2$��
���m � 
/� e�dYcbsY a p#mWj�mW^sbsY/^Ycb�b a ]Bj�^n�:] a Y/j!bf��i `&a [�� ` bnmW[WmW^n]HbsY `�a V6¬�Y�pMdY/kc]Bj�mE^np�Y��J[oiB�:]B[ ^�mWp��:[oY|kliJp|� a Y/j�e$[oY/^fpMdY/kc]7�j:mW^np�Y/^we�Y|�:]B^sY#kliJp|�5iJ^,dY/^re&Y�[oY `&a ^hiB�:bnmWp|mW^n]HbnmWiJj�^h[oY/^w�O[ ` ^¡Y � kcmoY/j!bsY/^�e�]Bj�^w[oY�p�i,e<qY/[WYe�Y�^s�S^sbcqY/p�Y a dYc�:] a bnm V�­�j i ` b a YB¤�mW[�Y/^sb ]B^n^sY�� ^si ` �:[oY1��i `&a ��Y a p�Ycbsb a Y1[�� ] �si ` b e<��Y u bsY/j&�^�moiJj�^cV ¬�Y/^rY u bsY/j�^nmoiJj:^�] ` bsi a mW^sY/j!b�[oY¦^ ` ����i a bre<� ]H���:[EmWkc]HbnmoiJj�^�kliJp���iJ^!dYcY/^|e&Y � a iSklY/^n^ ` ^28��
���m � 
/� e�dYcbsY a p|mEj�mW^sbsY/^�Ycb¦e&Y�� a iSklY/^n^ ` ^�mWj�e�dYcbsY a p#mWj�mW^sbsY/^/¤ klY/kcm¡Y/j�kliJjPb a Yl� �O] a bnmoYIe&Y [W]� a iB� a ]Bp|p|]HbnmWiJj$�O] a [�� ` bnmW[WmW^n]HbsY `�a e&Y [W]«bsiJ[�dY a ]Bj:klY ] `&u g9] ` bsY/^cV�yA]�� a Y/p|m�qY a Y�iB��bnmWp|mE^n]7�bnmWiJj\Y/^nb�[E]�� a iB� a ]Bp|p|]HbnmoiJj�e&Y}[W]�^!dY/p|]BjPbnmE� ` Yze�Y/^Ab a ]Bj�^np|mW^�^nmoiJj�^Ke�Y�p�Y/^�^n]H�BY/^cVJy � mEe�dYcY�Y/^nbe�Yr[E]BmW^n^sY a [�� ` bnmE[WmW^n]HbsY `&a k��&iJmE^nm a [oY/^hp�Y/^n^n]H�BY/^fe&Yc{7]Bj!b�_Ycb a Y a Y �si ` dY/^w[oi a ^¡e<� ` j&Y�dYc{BY/j!b ` Y/[W[oY
a dYl� Y u dY/k ` bnmoiJj<VKyA]#e&Y `&u m�qY/p�Y\iB��bnmWp|mE^n]HbnmoiJj¦Y/^sbZ[W]|� a mW^sYhY/j�kliJp���bsY�e&Y\[�� mEj�e�dYcbsY a p|mWj:mW^np�YBVy � ` bnmW[WmE^n]HbsY `&a<a Yc� a i ` �5Y [WY/^K]BklbnmoiJj�^KmEj�e�dYcbsY a p|mWj:mW^sbsY/^<e�]Bj�^6klY a bn]BmWj�^<� a i,klY/^�^ ` ^K� ` � mW[He�dY/kc[W] a YmEj�e�dYcbsY a p|mWj:mW^sbsY/^�Ycb�mE^siJ[oYzklY `Su � kcm:Y/j|� a iB� a ]Bp|p#]BjPb�[W]h^!dY/p|]Bj!bnmW� ` Y�e&Y/^ b a ]Bj�^np|mE^n^nmoiJj�^ e�Y/^
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p|Y/^n^n]H�BY/^�dY/kt��]Bj&��dY/^¥]/{BY/k�Y `Su VJyKY a dY/^ ` [obn]Hb Y/^sb ` j�Yz]H���:[WmWkc]HbnmWiJj�kliJp���iJ^!dYcY�e<� ` jrY/j:^sY/pf�O[oYe�Yh� a iSklY/^n^ ` ^X28��
���m � 
/� e�dYcbsY a p|mEj�mW^sbsY/^}Ycb�e<� ` j Y/j�^sY/p\�:[oYwe�Yh� a iSklY/^n^ ` ^zmEj�e�dYcbsY a p|mWj:mW^sbsY/^cV
� y6Yfk��:]H�:mob a Yw�#� a dY/^sY/j!bsY\e&Y `Su mWp��O[W]BjPbn]HbnmWiJj�^cV&yKYw� a Y/p|moY a � a iBbsiBb �,�5Y\Y/^sb a dY/]B[WmE^!dY\] ` e&Y/^s�^ ` ^�e ` j&i(�J] ` ���
	��
��VOy6Y a dY/^ ` [obn]Hb¡Y/^sb ` j1[oiB�JmEkcmoY/[6��i a bn]H�O[oYBVO­�j a Yc{7]Bj�kt�&YB¤�[W]�e�Y `Su m�qY/p|YmEp��:[W]Bj!bn]HbnmoiJj�Y/^sb a dY/]B[WmW^,dYcYz] ` e&Y/^�^ ` ^�e ` p|mWk a iH� j&i(�J] ` ��� �������,¤(e�]Bj�^ ��� ����� ���������:V0y �LdYc{7]7�[ ` ]HbnmoiJj�e&Y/^�mWp��O[W]BjPbn]HbnmWiJj�^hY/^sb\Y��5Y/klb ` dYcY¦] ` j:mo{BY/] ` kliJj�klYc�:b ` Y/[�^ni ` ^fe&Y `&u ]Bj��J[oY/^ �A[WY/^[EmWp|mobsY/^he&Y|[E] �5i a bn]H�:mW[Wmob,dYB¤<[oY/^w]H�:�5i a bn^hYcbf[oY/^w[EmWp|mobsY/^¡e&Y#[E] � bsY/k���j&iJ[WiB�JmoY#p|mWk a iH� j&i0�J] ` ���i `&a [WY a Y/kli ` { a Y/p�Y/j!b�] ana m�qY a YBV
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yA]Ie�dY/p|] a k���Y1e&Y«^nmWb ` ]HbnmoiJj e&Y¦[W] a Yc� a mW^sY¦^ `&a Y a�a Y `&a �:] a�a Y/kli ` { a Y/p|Y/jPb#] a�a m8qY a Y«e�]Bj�^#[W]^J_`&a Ycb!dYZe&Y}g9iJj�klbnmoiJj�j&Y/p|Y/jPb Y/^nb Y��5Y/klb ` dYcYZY/j#e�Y `Su bsY/p|�:^cVPyA]h^sY/klbnmoiJj�UHVWU�mWj!b a i,e ` mob�[W]¡bsiJ[tdY a ]Bj�klY] `Su g8] ` bsY/^�kliJp#p�Y ` j#e&Y/^ p�i(�BY/j�^¥e&Y�[W]f^B_`&a Ycb,dY�e�Y�g9iJj�klbnmoiJj�j&Y/p|Y/jPbcVPyA]f^sY/klbnmWiJj�UHV��\e�dY � j�mob [WY/^� a iSklY/^n^ ` ^ � ]H�:[oY/^¥kliJp|p�Y ` j�Y¡e�Y/^}]H�:^sb a ]BklbnmoiJj:^}e ` ^s�,^nblqY/p|Yfe<��Y u �:[oiJmobn]HbnmoiJj���i `&a [W]\bsiJ[tdY a ]Bj�klY] `Su g8] ` bsY/^cV:­�j � j<¤&[W]|^nY/klbnmoiJj�UHV���bsY a p|mWj&Yw[oY\k���]H�:mWb a YhY/j a dY/^ ` p|]BjPb�[oY/^z�!�!��iBbn�<qY/^sY/^��AdY/j�dY a ]B[oY/^e&Yw[��*dYcb ` e�YBV
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¬�YcbsbsYF^nY/klbnmoiJj mWj!b a iSe ` mob�[WY/^Ij&iBbnmoiJj�^ e&Y��:]B^sYFe�Y�[E]D^J_`�a Ycb!dY e&Y�g�iJj:klbnmoiJj�j&Y/p�Y/j!bcV � i ` be<� ]H��i a e<¤S[W]�^si ` ^ � ^nY/klbnmoiJjIUHVWUHVWUhe�dY � j�mob¥[oY/^¥kliJj�klYc��bn^�e&Y�g8] ` bsYB¤&Y ana Y `&a Ycbze�dYcg8]BmW[W[E]Bj�klY � V&­ j�^ ` mobsYB¤[W]w^ni ` ^ � ^sY/klbnmoiJj1UHVWUHV��fe�dYc{BY/[WiB����Y�[oY/^ ]Hbsb a mo� ` bn^ e�Y�[W]w^J_`�a Ycb!dY�e&Yzg9iJj�klbnmoiJj:j&Y/p�Y/j!bcVP­ j � j<¤J[W]h^si ` ^s�^sY/klbnmoiJjDUHVWUHV��1� a dY/kcmW^sY#[E]«^nmob ` ]HbnmWiJj�e&Y�[E] bsiJ[tdY a ]Bj�klY¦] `Su g9] ` bsY/^w�:] a\a ]H����i a b�q]�[ �LdYc{SmobsY/p�Y/j!bc¤zq][��*dY/[WmWp#mWj�]HbnmoiJj�Ycb�q]|[E]r� a dYc{,mE^nmoiJj¦e&Y/^}g8] ` bsY/^cV
� i ` bsY/^�klY/^Aj&iBbnmWiJj�^6^siJj!b a Yc� a dY/^sY/j!b!dYcY/^ e:]Bj�^6[W] � � `&a Y�UHVWU��:] a klY�� ` Y y6]H� a moY j&iJp|p|Y �s[�� ] a � a Ye&Yf[E]|^J_`&a Ycb,dYre&Ywg9iJj�klbnmoiJj�j�Y/p�Y/jPb�� � y6]H� a ª7� 
 V � ` kli `&a ^Ze&YfklYcbsbsY�� a dY/^sY/j!bn]HbnmoiJj<¤�j&i ` ^z� a dY/kcmW^siJj�^[oY/^�g8] ` bsY/^c¤B[oY/^�Y ana Y `&a ^c¤0Ycbc¤J[oY/^�p�iSe&Y/^�e&Y¥e�dYcg9]BmE[W[W]Bj�klY¥� ` Y�j&i ` ^�e�dY/^�m a iJj�^ a Y/^s��Y/klbnmo{BY/p|Y/jPb�bsiJ[�dY a Y a ¤e�dYcbsY/klbsY a Ycb��skli ` { a m a �SV(­�j a dY/^ ` p$dYB¤Bj&i ` ^6^ ` ����iJ^siJj�^K� ` Y�[oY/^6]H���O[WmWkc]HbnmoiJj�^Ae�dYcg9]BmE[W[oY/j!b�q]�kc] ` ^sY�e�Y/^� a iSklY/^n^sY `�a ^ e&Y/^ ^sbn]HbnmoiJj:^ e&Y}b a ]0{7]BmW[�Ycb � ` YzklY/[E[oY/^ � kcm&^ ` mW{BY/jPb [oY}p�iSe&Y �s^nmE[oY/j�klY}^ `&a e�dYcg8]BmW[W[W]Bj:klY��SV¬�Y/^ �!�!��iBbn�<qY/^sY/^ ^niJjPb e�m a Y/klbsY/p�Y/j!b�mEp��:[WmW� ` dYcY/^A�:] a [oY�g8]Bmob � ` Y}[oY/^�]H���:[WmWkc]HbnmWiJj�^A^ ` ����i a b!dYcY/^ ^siJj!be&Y/^z]H�:�:[WmWkc]HbnmoiJj:^}kliJp|p�Y a kcmW]B[WY/^�q] ` ^�]H�BYf�AdY/j�dY a ]B[ � V:­ j«Y��5Ycbc¤5[oY/^z]H���:[EmWkc]HbnmoiJj�^}kliJp|p|Y a kcmW]B[oY/^rq]

` ^n]H�BY��AdY/j�dY a ]B[z^siJj!b�Y u dY/k ` b,dYcY/^#^ `&a e&Y/^ a dY/^sY/] `&u e&Y ^sbn]HbnmoiJj�^�e&Y#b a ]/{H]BmW[�g9]Bmo�O[oY/p�Y/j!bfkli ` �:[�dYcY/^cV­ [E[oY/^�j�dY/klY/^�^nmobsY/j!b ` j&Y � ]H�:mW[Emob!dY\p�iSe�dY a dYcYBV6­ j klY�� ` m�kliJj�klY a j&Y�[W]�e�mW^s��iJj�mW�:mW[Wmob,dYB¤�[W]�^,dY/k `&a mWb!dY#Ycb[�� mWj!b!dYc� a mob,dYB¤Hj&i ` ^6kliJj:^nmWe�dY a iJj�^�� ` Y klY�^niJjPb�e&Y/^6� a iB�:[�qY/p�Y/^Ae<� ]Bklb ` ]B[Wmob,dY¥kliJp��:[oY u Y/^c¤7mWj�e�dYc��Y/j�e�]Bj!bn^Ycb�e&Yc{H]Bj!bzg9]Bm a Yw[���iB���sYcbze<�LdYcb ` e&Y/^�^s��dY/kcm � � ` Y/^cV

Fautes
Erreurs
Défaillances

Fiabilité
Maintenabilité
Disponibilité
Sécurité-innocuité
Sécurité-confidentialité
Intégrité

Évitemment des Fautes
Tolérance aux fautes
Élimination des fautes
Prévision des fautes

Entraves

AttributsSûreté de fonctionnement

Moyens
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wY/^sb}kc] a ]Bklb,dY a mW^,dYcY��:] a ^n]rj�]Hb `&a YB¤S^�]�e `&a dYcYB¤�^siJj i a mo�JmEj&Y � yA]H� a ª7� 
<Ycbz^siJjFdYcbsY/j�e ` Y� "�Y/[W^�ªH� 
 V

� yA]rj�]Hb `&a Yhe<� ` j�Y�g8] ` bsYhe&iJj�j&Y¡[oYhkc] a ]BklbcqY a YfmEjPbsY/j!bnmoiJj�j&Y/[5i ` ]BkckcmWe�Y/jPbsY/[<e<� ` j&Y�g8] ` bsYBV&yKY/^g8] ` bsY/^�mWjPbsY/j!bnmoiJj�j�Y/[W[oY/^�^siJj!b k a dYOdYcY/^}e�dY/[Wmo�¥dY a dY/p�Y/j!b�e�]Bj:^ [oYze&Y/^n^sY/mEj�e&Yzj ` m a Y¥bn]Bj�e�mW^ � ` Yz[WY/^g8] ` bsY/^r]BkckcmWe&Y/j!bsY/[W[oY/^�]H���:] a ]BmW^n^sY/j!bfe&Y�p|]Bj�m�qY a Y�g�i a b ` mobsYBVAy ��Y���]BklY/p|Y/jPbr� a dY/pMdY/e�mWb!dY«eK� ` j
� k���moY a Ycb�[E]�e&Y/^sb at` klbnmoiJjveK� ` jve�mE^n� ` Y#e `&a ^ ` mobsY q] ` j&Y�kli ` � `&a Y�e<�LdY/[oY/klb a mWkcmob,dY¦^siJj!b�e�Y/^Y u Y/p��:[WY/^ze&Yhg8] ` bsY/^ a Y/^n�5Y/klbnmW{BY/p�Y/jPb�mWjPbsY/j!bnmoiJj�j�Y/[W[oY¡Ycb�]BkckcmWe&Y/j!bsY/[W[oYBV

� yA]we `&a dYcYZe<� ` j&Y}g8] ` bsYzY u � a mEp�Yz[W]he�dYc��Y/j�e�]Bj�klY�{,mW^s��q]7� {,mW^�e&YzkliJj�e�mWbnmoiJj�^ ��iJj�klb ` Y/[E[oY/^cV���j�Yg8] ` bsY�bsY/p���i a ]Bm a Y}i ` p|iJ[W[oY}Y/^sb�� a dY/^sY/j!bsY���Y/j�e�]Bj!b ` j&Yze `�a dYcY�[WmWp#mob!dYcY}Ycb�e�mW^n�:] a ]0_ �ob ^nm&bsY/[E[oYi ` bsY/[W[oY�kliJj�e�mobnmWiJj«mWj!bsY a j&Yfi ` Y u bsY a j&Y\e ` ^s�S^sblqY/p�Y�]H���:] a ]0_ �WbcV:X¡]Bj�^¡[oYfkc]B^¡kliJjPb a ]Bm a YfiKq`] ` k ` j&Y¥kliJj�e�mobnmoiJj\mWj!bsY a j&Y�i ` Y u bsY a j&Y¥j&Y���Y ` bA[��*dY/[WmEp|mWj&Y a ¤ ` j&Y g8] ` bsY¥Y/^sb�e�mobsY��5Y a p|]Bj&Y/j!bsYi ` e `&a Y��0VAy6]«��Y a bsY|eK� ` j�p�Y/^n^�]H�BY#��Y/j�e�]Bj!b ` j&Y#^ `&a k��:] a �BY|�:]B^n^�]H�SqY a Y�e<� ` j a dY/^sY/] ` e�YkliJp#p ` j:mWkc]HbnmoiJj Ycb�[E]$e&Y/^nb a�` klbnmoiJj e�dY � j�mobnmW{BY1e<� ` jD� a iSklY/^n^sY `�a ^siJj!b e&Y/^�Y u Y/p��O[oY/^�e�Yg8] ` bsY/^ a Y/^s��Y/klbnmo{BY/p�Y/j!bzbsY/p���i a ]Bm a YhYcbz��Y a p|]Bj&Y/j!bsYBV
� y ��i a mo�JmWj�Y¡eK� ` j&YZg9] ` bsYhY/^nbz[W]�^si `&a klYhe<� ` j&Y¡g9] ` bsYBV �Zj&Yhg8] ` bsYhY/^sbze ` Y|q]�e�Y/^¥�:��dY/j&iJp¦qY/j&Y/^^niJmobz�:�!�,^�mW� ` Y/^}^siJmob�� ` p|]BmWj:^cV&­ [W[oYhY/^nbz� a i({Bi,� ` dYcY�^niJmob}�:] a�` j&Yh�:] a bnmoYwe�Yf[��LdYcbn]HbZe ` ^s�,^s�bcqY/p�Y�^siJmob¡�:] a [���Y/j!{,m a iJj�j&Y/p�Y/j!bcV�­ [W[oYr]H���:] a bnmoY/jPbh^siJmWb|q]¦[E]��O��]B^sYre&Y�kliJj�klYc��bnmoiJj�^niJmob#q][E]f�:�:]B^sYZeK��Y u �:[WiJmobn]HbnmoiJj#e ` ^s�S^sbcqY/p�YBV�yA]\kli ` � `&a Y¡e<� ` j#kP_]H�O[oYZeK� ` j a dY/^nY/] ` e&YZkliJp#p ` j:m��kc]HbnmWiJj1Ycb¡[W]�p|] ` {H]BmW^sYfe�dY � j:mobnmoiJj�e�Y/^�e&iJj:j�dYcY/^ZeK� ` j«� a iB� a ]Bp|p�Y�^siJjPb¡e&Y/^�Y u Y/p|�:[oY/^�e�Yg8] ` bsY/^ a Y/^s��Y/klbnmo{BY/p�Y/j!bz�:�!�,^�mW� ` YZYcb�� ` p#]BmWj&YBV
� y �LdYcbsY/j�e ` Y«e<� ` j&Y#g8] ` bsY � a dY/kcmW^sY¦[W]1��i a bnmoiJj$e ` ^s�,^nblqY/p|Y«] �5Y/klb,dYcYBV �Zj&Y�g9] ` bsY [Wi,kc]B[oY ]Hg��g9Y/klbsY ` j&Y¦�:] a bnmWY�e ` ^s�S^sbcqY/p�Y ]B[oi a ^|� ` � ` j�Y¦g9] ` bsY1�J[oiB�:]B[oY�Y/j ] ��Y/klbsY1�:[ ` ^nmoY `&a ^cV�X¡]Bj�^[WY kc]Be a Y¦e<� ` j a dY/^sY/] ` [oiSkc]B[�¤�[W]1e�Y/^sb a�` klbnmoiJj�e<� ` j$� a i,klY/^�^sY `&a e<� ` j&Y ^sbn]HbnmoiJj e&Y b a ]0{7]BmE[p ` [obnmo� � a iSklY/^n^sY `&a Ycbf[E]¦kli ` � `&a Y|e�Y|[��LdY/[oY/klb a mWkcmob,dY e�]Bj�^ ` j���_]HbnmWp�Y/j!bw^siJj!bfe&Y/^wY u Y/p��:[WY/^e�Yhg9] ` bsY/^ a Y/^s��Y/klbnmo{BY/p�Y/j!b�[oiSkc]B[oYhYcbz�J[WiB�:]B[oYBV
X¡]Bj�^¡j&iBb a Y�dYcb ` e&YB¤Kj&i ` ^¦dY/kc] a bsiJj�^f[oY/^�g8] ` bsY/^¡mWj!bsY/jPbnmWiJj�j&Y/[W[oY/^/¤:klY/kcm ] � j�e&Y\[W]BmE^n^sY a e&Y�kP_iBb,dY[�� ]B^s��Y/klb¡^!dY/k `&a mob,dY|e&Y/^¡^s�S^sbcqY/p�Y/^hmWj�g�i a p#]HbnmW� ` Y/^cVOXZY�p _Y/p�YB¤ ` j�kliJp���iJ^n]Bj!b�Y/^sb¡Y/j�[WYc{ dY�e ` ^s�,^s�blqY/p�Ywe<qY/^}[W]�e�dYcbsY/klbnmoiJj¦e<� ` j�Y�g8] ` bsYBV&yKY/^�g9] ` bsY/^}^siJjPb}e&iJj:kz��Y a p|]Bj&Y/j!bsY/^cV&­ j�i ` b a YB¤&j&i ` ^�j&i ` ^mWj!b!dY a Y/^n^siJj�^ ` j:mW� ` Y/p�Y/jPb�] `Su g8] ` bsY/^re<��Y u �O[oiJmobn]HbnmoiJj ��klY��5iJmEjPb\Y/^sb�] a � ` p�Y/j!b!dY«e:]Bj�^\[E]�^si ` ^s�^sY/klbnmoiJj$UHV��,VWUHVO­�j � j<¤&[oY/^}g8] ` bsY/^}��Y ` {BY/j!bw_Ycb a Y\�J[oiB�:]B[oY/^cV
�Zj&Y<
��3��
 � � Y/^sb ` j&Y �:] a bnmoY¦g9] ` ^n^sY«e&Y«[��*dYcbn]Hb e ` ^s�S^sblqY/p�YBV � ]Bj!b#� ` Y«[oY«^sY a {SmWklY«j<� ` bnmE[WmW^sY�:]B^�[W]I�:] a bnmoY�g8] ` ^n^sYB¤�[���Y ana Y `�a Y/^sb e�mobsY�[W]HbsY/j!bsYBV � klbnmW{ dYcYB¤}[���Y ana Y `�a Y/^sb�e�mobsY�Y���Y/klbnmo{BY�Ycb ` j&Ye�dYcg8]BmW[W[W]Bj�klYw]H�:�:] a ]0_ �ob�^�m<[oYf^sY a {SmWklY a Y/j:e ` j<��Y/^sb��:[ ` ^¥kli ana Y/klbcV �Zj&YhY ana Y `&a Y/^sb�e&iJj�kf^ ` ^nklYc��bnmW�:[oYe&Yh� a i0{BiS� ` Y a�` j&Ywe�dYcg8]BmW[W[W]Bj�klYw^�m<Y/[W[oYhj<��Y/^sb��:]B^ze�dYcbsY/klb!dYcYBV
¢�i���Y/[W[�� a iB��iJ^sY ` j&Y«kc[W]B^�^nm � kc]HbnmoiJj e�Y/^�Y ana Y `&a ^�^sY/[oiJjF[oY `�a b �,�5Y �\{7]B[oY `�a i ` bsY/p��:^r�\Ycb��i `&a}` j ^sY ` [ ` bnmW[EmW^n]HbsY `&a e ` ^s�S^sblqY/p�Y�� ¢�i���Y0ªB� 
 V�¢ a Y/p|m�qY a Y/p�Y/j!bc¤�[oYh^sY a {SmWklYhj&Yhkli ana Y/^n�5iJj:e#�:]B^Y/j¦{H]B[oY `&a q]#klY/[ ` m<^s�¥dY/kcm � dYBV �Sm<[W]r{H]B[oY `&a}a Y/j:e ` Ywj<��Y/^sb}�O]B^zmWj!bsY a � a dYcbn]H�:[oY\]B[oi a ^z[���Y a�a Y `&a Y/^sb�e:mobsYj&iJjS� kliSe�dYcYB¤K^nmWj�iJj«Y/[W[oY\Y/^sb¡e�mobsYr] a �:mob a ]Bm a YBV ' [6Y/^sbZ�:[ ` ^zg8]BkcmW[oYre&Y a Y �sYcbsY aw` j&Y\{7]B[WY `&a j�iJjS� kli,e�dYcY� ` � ` j&Y�{7]B[oY `�a ] a �:mob a ]Bm a YBV6XZY `Su m�qY/p|Y/p�Y/jPbc¤�[oY�^sY a {,mWklY j<��Y/^sbr�:]B^re�dY/[WmW{ a dY e�]Bj�^r[�� mWj!bsY a {H]B[W[oY#e�YbsY/p��:^\^s�¥dY/kcm � dYBV�y � ] ` bsY `�a e�mW^nbnmWj&� ` Y�^nm u kc]Hb,dYc�Bi a moY/^/V�y6Y#^sY a {SmWklY a Y/j�e ` ��Y ` b|_Ycb a Y�bsi ` �si `&a ^hY/j]/{H]Bj�klYwi ` bsi ` � i `�a ^¥Y/j a Ycbn] a e i ` Y/j�kli a Yw] a �:mWb a ]Bm a Y/p�Y/j!b¥Y/j¦]/{H]Bj�klYwi ` Y/j a Ycbn] a e<V&yKi a ^n� ` Yw[oY^s�S^sblqY/p�Y�iJp�Ycb���iJj�klb ` Y/[E[oY/p�Y/j!bze&Y a Y/j�e a Yw[oYf^sY a {,mWklYB¤OkH��Y/^sb ` j�YwiJp|mW^n^�moiJj<V�yKi a ^n� ` Yw[���iJp|mW^n^�moiJj
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Y/^sb�e�dY � j�mobnmW{BYB¤0kH��Y/^sb ` jf] a�a _YcbAg a ]Bj�k%�9Y/j\]Bj&�J[E]BmW^c¤(k a ]B^n�  tV �&mP[oY ^n�,^sbcqY/p�Y¥Y/^sb�^ ` �sYcb¥q]�e&Y/^AiJp|mW^n^nmWiJj�^c¤^ ` mWbsY�q]�� iJp|mW^�^nmoiJj�^}^ ` kcklY/^n^nmo{BY/^c¤OmW[�Y/^sb�e�dY/kc[W] a dY�Y/j�] a�a _Ycb�^ `&a iJp#mW^n^nmoiJj:^cV�­ j a dY/^ ` p$dYB¤O[oY/^zb �,�5Y/^e<��Y ana Y `&a e ` e�iJp|]BmWj&Y e&Y/^ {H]B[oY `&a ^�^siJj!b«] ` j�iJpf� a Y e�Y�e&Y `&u �}j&iJjS� kliSe�dYcYIYcb¦] a �:mob a ]Bm a YB¤�YcbklY `Su e ` e&iJp#]BmWj&Ywe ` bsY/p��O^�] ` j&iJp\� a Ywe�Yw^nm u ��] ana _Ycb�g a ]Bj�kH¤:] a�a _Ycb�^ `&a iJp#mW^n^nmoiJj:^c¤SiJp|mW^n^nmWiJj�^c¤bsi ` �si `&a ^}Y/j a Ycbn] a e<¤�bsi ` � i `&a ^¥Y/j�]/{H]Bj�klYB¤5] a �:mob a ]Bm a YBV
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&�!�	%6�V���	"$#3
}e�dY/j&iBbsYz[�� mEj�kc]H�:]Bkcmob,dY¥e<� ` j dY/[�dY/p�Y/j!b e ` ^s�S^sblqY/p�Yfq]�]B^n^ `&a Y a [oY�^sY a {,mWklY¥^s�¥dY/kcm � dY�:] a [ � ` bnmW[WmW^�]HbsY `&a V ��j�Y#e�dYcg9]BmE[W[W]Bj�klY�Y/^sb�kc] a ]Bklb!dY a mW^,dYcY �:] a ^niJjve&iJp|]BmEj&YB¤6^n]¦��Y a klYc�:bnmoiJj �:] a [WY/^

` bnmW[EmW^n]HbsY `&a ^�Ycb�^nY/^zkliJj�^,dY/� ` Y/j�klY/^Z^ `&a [���Y/j!{Sm a iJj�j&Y/p|Y/jPb
� y6]H� a ª7� 
 V
� y6Yfe&iJp|]BmEj&Yhe&Yfe�dYcg8]BmW[W[W]Bj�klYhY/^nb�[oYhe&iJp|]BmWj�Ywe&Y/^}Y ana Y `�a ^}]Bklbnmo{ dYcY/^/V
� �Zj&Y e�dYcg9]BmE[W[W]Bj�klY�Y/^sb¦kliJ��dY a Y/j!bsY�^nmZbsi ` ^ [oY/^ ` bnmW[WmW^n]HbsY `�a ^|Y/j iJj!b [E]$p¦_Y/p�Y ��Y a klYc��bnmWiJj<V�&mWj&iJj<¤&kH��Y/^sb ` j&Yhe�dYcg9]BmE[W[W]Bj�klYwmWj:kliJ��dY a Y/jPbsY\i ` �,�'�/]Bj!bnmWj&YBV
� y6Y/^�kliJj:^!dY/� ` Y/j:klY/^�^ `&a [���Y/j!{,m a iJj�j&Y/p�Y/j!b|^siJj!b�]H��� a dY/kcmtdYcY/^�e�Y1p|mWj�Y `&a Y/^ri ` ��dY/j�mo�Jj&Y/^ q]p#] � Y `&a Y/^}i ` kc]Hbn]B^sb a iB�:��mW� ` Y/^z^ ` mo{7]Bj!bz[oY/^}e&iJp#p|]H�BY/^�^ ` �:mW^cV
q� [W]1^ ` mobsY�e�Y�[W] kc[W]B^�^nm � kc]HbnmoiJjMe&Y/^�Y ana Y `�a ^c¤A¢�i&��Y/[W[}e�dY � j�mobr[oY�� a ]H�:�&Y e<� mWp��:[EmWkc]HbnmoiJjve�Y/^p�iSe&Y/^ze&Ywe�dYcg8]BmW[W[E]Bj�klY���#'�!+ � � `&a Y|UHV��� tV

V Tetrien rien V Tetnc rien V Tetarb rien

V Tetrien arb V Tetnc arb

V Tetrien ret

V Tetrien om

V Tetnc ret

V Tetnc om

V Tetrien av V Tetnc av V Tetarb av

V Tetrien ao

V Tetarb ret

V Tetarb om

V Tetnc ao V Tetarb ao

V Tetrien arr V Tetnc arr V Tetarb arr

V Tet arbarb

Vrien

V

T

T

T

T

nc

Varb

rien

arr

ao

om

ret

arb

T

T

T
av

: sans défaillance par valeur
: défaillance par valeur non-codée
: défaillance par valeur arbitraire
: sans défaillance temporelle
: arrêt franc
: arrêt sur omissions
: omission
: défaillance temporelle par retard
: défaillance temporelle par avance
: défaillance temporelle arbitraire
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¬�Y � a ]H�:�&Y Y/^nbAkliJj�^sb at` mob<Y/jwi a e&iJj�j�]Bj!bK�:] a i a e a Y k a iJmE^n^n]Bj!b6e&Y ^,dYc{ dY a mob!dYz[oY/^<Y ana Y `&a ^Ke&Y/^Ae&Y `Sukc]Hb!dYc�Bi a moY/^ �9{7]B[WY `&a Ycb}bsY/p��:^! �Ycb}Y/j¦kliJp���iJ^n]Bj!bzklY/^}e&Y `Su � a ]H�:�&Y/^/VSyA] a ]BkcmWj&Y �������	��
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e�dY/^nmo�Jj�Y|[�� ]B^n^sY a bnmWiJjI[W]��:[ ` ^�g9]BkcmE[oY�q] a Y/^s��Y/klbsY a ���:]B^we�Yre�dYcg8]BmW[W[E]Bj�klYBV<y6] g9Y ` mW[W[oY ����� ��� � � ��� ��� �
e�dY � j�mWb�[�� �!�!��iBbn�<qY/^sY¡[W]\�:[ ` ^ e�m � kcmW[WY �Sj<� mWp���i a bsY�� ` Y/[E[oY/^�e�dYcg8]BmW[W[E]Bj�klY/^cV!¢�] a ]BmW[W[WY `&a ^c¤J[W] �skli ` {BY a �b `&a Y���e ` p�i,e�Y�e&Y�e�dYcg9]BmE[W[W]Bj�klY �����
� � ��� �fY/^nbZe�dY � j:moY\kliJp|p|Y�[W]#� a iB�:]H�OmW[Wmob,dY\� ` Y�[�� ]B^n^sY a bnmWiJj�����
��� ��� �fe�dY � j�mW^n^n]Bj!b�[oY�kliJp���i a bsY/p�Y/j!bZe ` ^s�S^sblqY/p�YrY/^sb�{ a ]BmoYB¤5^n]Bk��:]BjPbh� ` Yf[oY�^s�,^nblqY/p|Y�Y/^nbe�dYcg8]BmW[W[W]Bj!bcV y � �!�!��iBbn�<qY/^sY«[E] �:[ ` ^\g�i a bsY�kliJj�^nmW^nbn]BjPb1q]Ie�m a Y�� ` Y«[oY¦^s�S^sbcqY/p�Y�j�Y«e�dYcg9]BmW[E[oY �s]Bp|]BmE^j&Y\�5Y ` b��:]B^\_Ycb a Yr{ a ]BmoY
	5^�]�kli ` {BY a b `&a Y�Y/^sbZe�iJj�k\�SV � i ` bsY/^¡[oY/^�] ` b a Y/^¡�P�,��iBbn��qY/^sY/^Z�5iJ^�^lqY/e&Y/jPb
` j&Y�kli ` {BY a b `&a Y�kliJp�� a mE^sY|Y/j!b a Y���Ycb�UHV�XZ]Bj:^\[W]�^ ` mobsY#e�Y�[��*dYcb ` e&YB¤�[���Y u � a Y/^n^nmWiJj �skli ` { a m a\` jp�iSe&Ywe&Ywe�dYcg8]BmW[W[W]Bj:klY��rY u � a mWp�Yh[oYhg8]Bmobz� ` Y¡[ ��iJj«k��&Y a k��&Y�q]#]Bp�Y/j&Y a [W]�kli ` {BY a b `&a Yfe ` p�i,e�Y¡e�Ye�dYcg8]BmW[W[W]Bj�klYZ[W]h�:[ ` ^ � a iSk���Y���iJ^n^nmo�O[oYze&Y\UHV�� #C 	"*�&���	�3%& H¤ �sj�Y��:]B^�kli ` { a m a�` j#p�iSe&Y�e�dYcg8]BmW[W[W]Bj:klY��^nmo�Jj:m � Y¡� ` Yw[ ��iJj¦j&Yw^c� mWj!b!dY a Y/^n^sYw�O]B^z] `Su g9] ` bsY/^z� a i0{BiS� ` ]BjPb�[oY/^¥b �,��Y/^ze<��Y ana Y `�a ^}]Bp�Y/j�]Bj!bz] `Sue�dYcg8]BmW[W[W]Bj�klY/^�kliJj�klY a j�dYcY/^cV

X�� ` j&Ywp#]Bj�m8qY a Yh�AdY/j�dY a ]B[oYB¤5[W]re�dYcg9]BmW[E[W]Bj�klYwe<� ` j kliJp���iJ^n]Bj!bze ` ^s�S^sbcqY/p�Yw��Y ` b}] ��Y/klbsY a [��*dYcbn]Hbe<� ] ` b a Y/^KkliJp���iJ^n]Bj!bn^6e ` ^s�S^sbcqY/p�YBVH¢�i `&a [oY/^K] ` b a Y/^KkliJp���iJ^n]Bj!bn^c¤0klYcbsbsY�e�dYcg9]BmW[E[W]Bj�klY Y/^sb ` j&Y g9] ` bsY� ` m ]Bp qY/j&Y e&Y/^hY ana Y `�a ^cV �Sm [oY/^fY ana Y `&a ^h^siJjPb�]Bklbnmo{ dYcY/^/¤�e&Y|j�i ` {BY/[W[oY/^we�dYcg8]BmW[W[E]Bj�klY/^w^c��Y/j�^ ` mo{BY/j!bcVyKY�kl�Skc[oY � g9] ` bsYr�¥Y a�a Y `&a �}e�dYcg8]BmW[W[E]Bj�klY���Y/^sbh]Bp�i a k:dYBV6¢ a mW^�e:]Bj�^¡[�� ] ` b a Y�^sY/j�^/¤5[oY�kl�Skc[oY � �!� � �N
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��wY u �:[WmE� ` Y¡[W]�kliJp��O[oY u mWb!dY�e&Yw[�� ]Bj�]B[W�,^sYhe<� ` j&Ywe�dYcg9]BmE[W[W]Bj�klYBV
¢ a Y/j&iJj�^z[ ��Y u Y/p��O[oYwe<� ` j¦� a iB� a ]Bp|p�Y a dYc�:] a bnm a dY/]B[WmE^n]BjPb ` j«kc]B[Wk ` [Kp|]Hbn��dY/p|]HbnmW� ` YBV � ` ����iH�^siJj�^¥� ` Y�[ � ` j�e�Y/^ � a iB� a ]Bp|p�Y/^¥^,dY/� ` Y/jPbnmWY/[W^ ` bnmW[WmW^nY ` j&Y�{7] a mE]H�:[oY�Y/j!bnm�qY a YhkliJp|p�Yh[oYZe�dY/j&iJp|mWj:]7�bsY `&a e<� ` j�kc]B[Wk ` [5e&YZg a ]BklbnmWiJj�^�Ycb�� ` Y¡[oY�� a iB� a ]Bp|p�Y `�a j&Y�bsY/^sbsYh�:]B^�^nm5[W]f{H] a mW]H�O[oY�Y/^sb¥j ` [W[oYBV	�Smq] ` j«Y/j�e a iJmob�e�iJj�j�dY�[WYf� a iB� a ]Bp|p�Y `&a ] �5Y/klbsY|[W]#{7]B[WY `&a j ` [W[WY�q]#klYcbsbsY�{H] a mW]H�:[WYB¤:j&i ` ^Z^siJp|p�Y/^Y/jM� a dY/^sY/j�klY¦e<� ` j&Y#g8] ` bsY¦e&Y � ` p#]BmWj&Y�e�Y�kliJj�klYc��bnmWiJj<V q� [���Y u dY/k ` bnmoiJj<¤ [��LdYcbn]Hb|e ` � a iB� a ]Bp|p|Y^,dY/� ` Y/jPbnmWY/[:Y/^sb�Y ana iJj�dY¡e<qY/^�� ` YZ[W]w{H] a mW]H�O[oY}Y/^sb¥j ` [E[oYBV �Sm:klYcbsbsYh] ��Y/klbn]HbnmoiJj�Y/^sb¥^ ` mo{SmoYze<� ` j�Y�e�mo{Sm��^nmoiJjK¤�[oYw� a iSklY/^n^sY `�a e�dYcbsY/klbsYr[ ��Y ana Y `&a Ycb��AdY/j<qY a Y ` j&YhY u klYc�:bnmoiJj<V q� ^ ` �:�5iJ^nY a � ` � ` j«p$dY/kc]Bj�mW^np|Ye<��Y u klYc��bnmoiJjI^siJmWb ` bnmW[WmW^,dY���#'�!+<�O] a ]H� a ]H�:�&Y|�,VWUHV��,V��� t¤�mW[�� a i0{BiS� ` Y|[W] e�dYcg9]BmE[W[W]Bj�klY�e ` � a iSklY/^n^sY `�a V¢�i `&a [oY#� a iB� a ]Bp|p�Y a dYc�:] a bnm ¤�[W]1e�dYcg9]BmE[W[W]Bj�klY�e ` � a i,klY/^�^sY `&a kli ana Y/^s��iJj�e�q]�[E]«g8] ` bsY�eK� ` j$e�Y/^� a iB� a ]Bp|p�Y/^f^,dY/� ` Y/j!bnmoY/[W^cV ��jv� a iB� a ]Bp#p�Y#^,dY/� ` Y/jPbnmWY/[�j&iJjve�dYcg9]BmW[E[W]BjPb\j&Y|��Y ` bw�:]B^ a dY/k ` �¥dY a Y a[oY/^ a dY/^ ` [Wbn]Hbn^}e ` kc]B[Wk ` [OY��5Y/klb ` dYw�O] a klY/[ ` mO� ` m5Y/^sb}e�dYcg8]BmW[W[W]Bj!bcV,y �LdYcbn]Hb�e ` e&Y `Su m8qY/p�YZ� a iB� a ]Bp|p|Y^,dY/� ` Y/jPbnmWY/[KY/^sb�e�iJj�k¡Y ana iJj�dYBV

y � ` j�e&Y/^�iB���sY/klbnmog8^ e&Y/^ kliJj�klYc�:bsY `&a ^ e&Y}^s�S^sbcqY/p�Y/^�^J_`&a ^�e&Y}g9iJj�klbnmoiJj:j&Y/p�Y/j!b Y/^sb [W]¡[WmWp|mWbn]HbnmoiJje&Yw[W]r[oiJj�� ` Y `&a e&YwklYcbsbsY�k���]0_ �Wj�YBV�¢Ai `�a kliJp|p�Y/j�klY a ¤:mW[5g9] ` bzkliJj�j�]0_ �ob a Y��p2$�3%& ;�C%}[oY/^}kt�&Y/p|mWj�^}e�Y� a iB�O]H�J]HbnmoiJjIe&Y/^¡g8] ` bsY/^cVK¢�i `&a klY/[W]S¤K[W] a Y/[E]HbnmoiJj � �A�
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 ��Y a p�Ycb¡e&Y�kliJj�^sb a�` m a Y[oY|� a ]H�:�&Y�e�Y�e�dYc��Y/j�e�]Bj�klY�e&Y/^ dY/[�dY/p�Y/j!bn^|e ` ^s�,^nblqY/p|YBV��Zj$� a Y/p|moY a kliJp���iJ^n]BjPb�e�dYc��Y/j�e$eK� ` je&Y `Su m�qY/p�Y�kliJp���iJ^n]Bj!bh^nm�¤5Ycb¡^nY ` [oY/p�Y/j!bZ^�m�¤5[WY�^sY a {,mWklY a Y/j:e ` �O] a [WY\� a Y/p|moY a kliJp���iJ^n]BjPbhj<��Y/^nbkli ana Y/klb¦� ` Y1^�m�[oY�e&Y `Su m8qY/p�Y�kliJp|�5iJ^�]BjPb e�dY/[Wmo{ a Y�] ` ^�^nm ` j ^sY a {SmWklY�kli ana Y/klbcV}­ j�^ ` mobsYB¤ mW[�g9] ` bY/^n^n]0�BY a e�YwkliJj � j&Y a [WY/^}g9] ` bsY/^ze�]Bj�^ ` j¦^sY ` [<kliJp���iJ^n]Bj!bcV
y6Y�� a i �sYcb¡XZY/[obn]7� � � ¢Ai&��Y ����
 �:[W]BklY ` j kliJj!b a _iJ[oY `&a eK� ]Hbsbn]Bk��&Y/p�Y/j!b\] ` a dY/^nY/] ` � " � ¬Z¤("�Ycb �
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� � bsbn]Bkt��p�Y/j!bh¬¥iJjPb a iJ[E[oY a  Y/jPb a Yfk���]B� ` Yf^nbn]HbnmoiJj«e&Yhb a ]0{7]BmE[<Ycbz[oY a dY/^sY/] ` V<¬�Y/^}kliJj!b a _iJ[oY `&a ^b a ]Bj�^ng�i a p|Y/jPbhe&Y/^¡^sbn]HbnmoiJj:^he&Yrb a ]/{H]BmW[�¤<� ` m6��iJ^n^cqY/e�Y/jPb ` j�p�iSe&Y�e&Yre�dYcg9]BmW[E[W]Bj�klY�] a �:mob a ]Bm a YB¤:Y/je&Y/^�j&§ ` e�^/¤�� ` m6��iJ^n^lqY/e&Y/j!b ` j1p�i,e�Yfe&Y\e�dYcg8]BmW[W[E]Bj�klYw�:] a ] ana _Ycb�g a ]Bj�k\^n]Bj�^�e�dYcg9]BmW[E[W]Bj�klYw�:] a {H]7�[oY `&a VO¬�Y\p�iSe&Yfe�Yfe�dYcg9]BmE[W[W]Bj�klYfe�Y/^�^sbn]HbnmWiJj�^�e&Yfb a ]/{H]BmW[AY/^sb�]H����Y/[�dY � �C%6��
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 ���HV"�i ` ^�]Be�iB��bsiJj�^¥klYZp|i,e&YBV&¬�Y�kt�&iJm u Y/^nb�mWp|�:[WmW� ` dY}�:] a [W]fkc]Hb,dYc�Bi a moYweK� ]H���:[WmWkc]HbnmWiJj�^ ^ ` �:�5i a b!dYcY/^(�]H���:[EmWkc]HbnmoiJj�^ a dYc�:] a bnmoY/^\q] ` ^�]H�BYw�AdY/j�dY a ]B[ ��#,��+5^si ` ^ � ^sY/klbnmoiJj�UHVWUHV��� tV
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¬�YcbsbsYw^nY/klbnmoiJj � a dY/^sY/j!bsY ` j��:]Bj&i a ]Bp|]re&Yh[W]fbsiJ[�dY a ]Bj�klYf] `Su g9] ` bsY/^/V � i ` bze<� ]H��i a eK¤,[W]�^si ` ^s�^sY/klbnmoiJjIUHV��,VWUfe�dY � j�mob}[oY/^}e&Y `&u j�mo{BY/] `Su e&Y¡bsiJ[tdY a ]Bj�klYf] `&u g8] ` bsY/^}e&Y/^}^s�S^sblqY/p�Y/^�mEj&g�i a p|]HbnmW� ` Y/^ �p|]Hb,dY a moY/[�Ycb�[oiB�JmWkcmWY/[�V6yKY/^r^si ` ^ � ^sY/klbnmoiJj�^r� ` m ^ ` mo{BY/j!b�e�dYc{BY/[oiB�:�5Y/j!br[W]�bsiJ[�dY a ]Bj�klY¦[oiB�JmWkcmoY/[W[WY#] `Sug8] ` bsY/^c¤�Y/j$]B[W[E]BjPbfe ` j�mo{BY/] ` [oY��:[ ` ^�dY/[oYc{ dY¦] ` j�mW{BY/] ` [oY#�:[ ` ^h� a i,kt�&Y�e ` p|]Hb,dY a moY/[ V�yA]�^si ` ^s�^sY/klbnmoiJj UHV��,V��1e&iJj�j&Y�[���Y u Y/p|�:[oY|e&Y�b a iJmW^wbsY/kt��j�mW� ` Y/^�e&Y|��dY/j�moY [oiB�JmWkcmWY/[�V6y6]1^si ` ^ � ^nY/klbnmoiJj UHV��,V��e�dYcbn]BmW[W[WY�[oY/^�� ` ]Hb a Y��O] a ]Be�mo�Jp�Y/^�e&Y�� a iB� a ]Bp#p|]HbnmoiJjM[oY/^f�O[ ` ^ ` bnmE[WmW^,dY/^\�5i `�a [W]�bsiJ[tdY a ]Bj�klY¦] `Su
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Techniques de génie logiciel vers paradigmes de programmation
Paradigmes de programmation vers abstractions du système d’exploitation
Abstractions du système d’exploitation entre elles

diversifiée
Conception

reprise
Blocs de Détection d’erreurs

par surveillance

à distance
Appel de procédure

Conversations Machine à états

Diffusion

commune

Processus fiable

Mémoire stable

Action atomique

Gestion de groupe

Horloge globale

Primaire et SecondairesTransactions
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y6Y/^«kliJp���iJ^n]Bj!bn^«e<� ` j�^s�S^sblqY/p�YvmWj�g�i a p#]HbnmW� ` Y�^siJj!b«j�]Hb `&a Y/[W[oY/p�Y/j!b�e:mo{,mE^!dY/^ Y/j�e&Y `Su kc]7�b!dYc�Bi a moY/^ ��[WY/^#kliJp���iJ^n]Bj!bn^ p|]Hb!dY a moY/[W^�Ycb [oY/^�kliJp|�5iJ^�]BjPbn^ [oiB�JmWkcmWY/[W^cV yA]vbsiJ[�dY a ]Bj:klY ] `&u g9] ` bsY/^^c� mWj!b!dY a Y/^n^sYZ�:moY/j#Y/jPbsY/j:e ` q]\k���]Bk ` j�eK��Y `Su V,yKY/^�g9] ` bsY/^�^siJj!b¥e�mobsY/^ p#]Hb!dY a moY/[W[oY/^��M��
��,2�+:[oiB�JmWkcmoY/[E[oY/^! ^nmAY/[W[oY/^Z]H���:] a ]BmE^n^sY/j!b�e�]Bj�^ ` j1kliJp���iJ^n]Bj!b¡p#]Hb!dY a moY/[ �M��
��,2�+6[oiB�JmWkcmoY/[  tV5y6]�bsiJ[�dY a ]Bj�klY�] `Su g9] ` bsY/^Y/^sb�e�mobsY�p#]Hb!dY a moY/[W[oY �M��
��,2�+&[WiB�JmWkcmoY/[W[oY& �^�m�Y/[W[oY�mWjPbsY a {,moY/j!b ] ` j�mo{BY/] ` p|]Hb!dY a moY/[��M��
��,2�+�[oiB�JmWkcmoY/[  tV!¢�] a]H� ` ^\e&Y�[E]Bj&�J]H�BYB¤�[E]¦bsiJ[tdY a ]Bj�klY¦] `Su g8] ` bsY/^r] ` j�mo{BY/] ` p|]Hb,dY a moY/[��M��
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3�N2�+KbsiJ[�dY a ]Bj�klY|[oiB�JmWkcmoY/[E[oY\] `Su g9] ` bsY/^! tV<y6]�bsiJ[tdY a ]Bj�klY|p|]Hb,dYl�
a moY/[E[oY}] `Su g9] ` bsY/^�^c� ]H���:[EmW� ` Ywq]fbsiJ[tdY a Y a [oY/^ g8] ` bsY/^ p|]Hb,dY a mWY/[W[oY/^c¤P[E]hbsiJ[tdY a ]Bj�klY¡[oiB�JmWkcmoY/[E[oY}] `Su g9] ` bsY/^q]�bsiJ[�dY a Y a [oY/^}g8] ` bsY/^zbn]Bj!b�p|]Hb,dY a mWY/[W[oY/^z� ` Yf[oiB�JmEkcmoY/[W[oY/^cV

yA]DbsiJ[�dY a ]Bj�klY p|]Hb,dY a moY/[E[oY ] `Su g8] ` bsY/^�^c� mEjPb,dY a Y/^n^nY q]�bsi ` ^I[oY/^ kliJp���iJ^n]Bj!bn^�p|]Hb!dY a moY/[W^Ie `^s�S^sblqY/p�Y¦] � jve�Y�[oY/^ a Y/j�e a Y#mWj!b a mWj�^cqY/� ` Y/p�Y/j!bw�:[ ` ^ � ]H�:[WY/^wYcbfY u b!dY a moY `&a Y/p�Y/jPb�p|mWY `Su kliJjPb a _iH�[W]H�:[WY/^cV5¢�] a p#m [oY/^¡bsY/k���j:mW� ` Y/^h^s��dY/kcm � � ` Y/^ZYcbw[oY/^hp|]Hb,dY a moY/[E^w^s�¥dY/kcmW]B[WmE^!dY/^c¤K^sYrb a i ` {BY/j!bw�K_Y/[oYl� p¦_Y/[oY���SmoY �ZªH�S¤�¬ a mE^�ªSUc] 
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yA]fbsiJ[�dY a ]Bj:klY¡[WiB�JmWkcmoY/[W[oYz] `&u g9] ` bsY/^¥p�Ycb�Y/j�§ ` { a Y�e&Y/^�bsY/k���j:mW� ` Y/^�e&Y��AdY/j�moY¡[oiB�JmWkcmoY/[Oe�]Bj�^�[oY� ` b¡e&Y�bsiJ[tdY a Y a [oY/^�g8] ` bsY/^h[oiB�JmWkcmoY/[E[oY/^�Ycbhp|]Hb,dY a mWY/[W[oY/^cV<¢�i `&a ]H���:[WmE� ` Y a klY/^¡bsY/k���j:mW� ` Y/^Ze�Y\��dY/j�moY[oiB�JmWkcmWY/[�¤:[oY/^ZkliJj�klYc��bsY `&a ^ZeK� ]H���:[WmWkc]HbnmWiJj�^ze�mW^n�5iJ^nY/jPb�e�Yf�:[ ` ^nmoY `&a ^¥�O] a ]Be�mo�Jp�Y/^Ze&Y\� a iB� a ]Bp|p#]7�bnmoiJj ��#'�!+&^si ` ^s� ^sY/klbnmoiJj UHV��,V��� tV�¢�i `&a mWp��:[W]Bj!bsY a [WY/^��O] a ]Be�mo�Jp�Y/^�e&YZ� a iB� a ]Bp#p|]HbnmoiJj<¤,[oYZ^n�,^sbcqY/p�Ye<��Y u �:[oiJmobn]HbnmWiJj g�i `&a j�mob ` j¦klY a bn]BmWj1j&iJp\� a Ywe<� ]H�:^nb a ]BklbnmoiJj�^ ��#,��+O^si ` ^s� ^sY/klbnmoiJjvUHV��,V��  tV
� � j�e&Yzp�Y/^ `&a Y a [�� mEp��:]Bklb a Y/^s��Y/klbnmog5e&Yz[W]¡bsiJ[�dY a ]Bj�klYZp|]Hb!dY a moY/[W[WY}Ycb e&Yz[W]¡bsiJ[�dY a ]Bj:klY�[oiB�JmWkcmWY/[W[oY] `Su g9] ` bsY/^c¤ � a ]0� ]Bj�]B[W�,^sY�[WY/^¦kc] ` ^sY/^«e&Y/^¦e�iJp|p|]H�BY/^ a dYc��Y a bsi a m�dY/^��:] a [oY/^ ` bnmE[WmW^n]HbsY `&a ^�e�Y/^^s�S^sblqY/p�Y/^ � ]Bj�e&Y/p Y/jPb a Y1U/ª��B�¦Ycb#U/ª��Bª�� � a ]/�&ªH� 
 V6y6Y�bn]H�:[oY/] ` UHVWU#e&iJj�j&Y|[oYr��i `&a klY/j!bn]H�BY�e�Y/^e&iJp|p#]H�BY/^#]Hbsb a mo� ` dY/^�q]�kt��]Bk ` j&Y�e�Y/^|kcmWj��Mkc]Hb!dYc�Bi a moY/^ e&Y«^si `&a klY/^c¤ ��i `&a [oY/^|]Bj:j�dYcY/^�U/ª��B�vYcbU/ª��Bª,¤}kHV�q]7� e<V��5i `�a [oY/^�]Bj�j�dYcY/^ e&Y1e�dYc� ` b#Ycb e&Y � j e&Y�[���Y/j�� ` _YcbsYBVz¬}[W]Bm a Y/p�Y/j!bc¤ [W]v� a mWj:kcmo�:]B[oY^si `&a klY e�Y�e�dYcg8]BmW[W[W]Bj:klY�e&Yc{SmoY/j!b¦[oY�[WiB�JmWkcmoY/[�¤�^ ` mo{SmoY��O] a [WY/^�iB�¥dY a ]HbnmoiJj�^ Ycb¦� a iSk:dY/e `&a Y/^/¤�kHV�q]7� e<V[oY/^|mEjPbsY a ]BklbnmWiJj�^��&iJp|p�Yl� p#]Bk���mWj�YBV y � ] ` bsY `�a Y u �:[EmW� ` Y klYcbsbsY�dYc{BiJ[ ` bnmoiJj �O] a [oY/^r� a iB� a qY/^#bn]BjPb] ` j�mW{BY/] ` p|]Hb!dY a moY/[z� ` � ] ` j:mo{BY/] ` [oiB�JmWkcmWY/[�V y6]IkliJj�kc[ ` ^nmoiJj � ` m¥^c� mWp���iJ^sY Y/^sb#� ` Y«[oY/^|Y��5i a bn^
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e&iJmo{BY/j!b e&i a dY/j:]/{H]BjPb¥^c��i a moY/j!bsY a {BY a ^ [W]hbsiJ[�dY a ]Bj�klY�] `Su g8] ` bsY/^ [WiB�JmWkcmoY/[W[oY/^/¤He�iJj�k}{BY a ^�[W]¡bsiJ[tdY a ]Bj�klY[oiB�JmWkcmWY/[W[oYh] `Su g9] ` bsY/^/V
X¡]Bj�^\[oY|^s�S^sblqY/p�Y � ]Bj�e&Y/p¦¤<bsi ` bsY/^f[oY/^hg8] ` bsY/^\[oiB�JmWkcmoY/[W[WY/^Ze�dYcbsY/klb,dYcY/^�iJj!bfkliJj�e ` mob#q]«e&Y/^hY a �

a Y `&a ^�� a i0{BiS� ` ]BjPb ` j�Y�Y u klYc��bnmoiJj��HV&yKYwkliJj�klYc��bsY `�a g�i `&a j�mob ` j��BY/^sbnmoiJj�j�]Bm a Yhe<��Y u klYc�:bnmoiJj ��i `&a
` jrklY a bn]BmWjrj&iJp\� a Y¥e<��Y/j!b a Yl� Y/[W[oY/^/V �&m![oY¥�BY/^sbnmWiJj�j�]Bm a Y¥p|]B^n� ` Y¥[W]�g9] ` bsY¥Ycb a Y/p|Ycb�[WY�^s�S^sbcqY/p�Yze�]Bj:^
` jFdYcbn]Hb�kliJ��dY a Y/j!b�]B[oi a ^}[ ��Y u klYc��bnmWiJj Y/^sb}e�mobsY � a dY/k ` �¥dY a ]H�:[WY��SV:yKY/^¥Y u klYc��bnmoiJj�^}j�iJj a dY/k ` ��dY a ]H�:[oY/^� a i({Bi,� ` Y/j!b}[�� ] ana _Ycb}e ` � a iSklY/^n^sY `&a VSyKYZ� a iSklY/^n^sY `�a �:]Bm a Y u dY/k ` bn]BjPb�[W]\p¦_Y/p|Yhb(_]Bk��&Y¡bsY/^sbsYh�¥dY a mWiH�e�mW� ` Y/p�Y/j!bz^nmA[oYw� a Y/p#moY a � a iSklY/^n^sY `�a Y/^sb�Y/j�] ana _YcbZ^ `&a e�dYcg8]BmW[W[E]Bj�klYBV � {BY/k\e&Y/^�� ` ^ze�Yfe&iJj�j�dYcY/^c¤e&Y/^f��dY a mo�:��dY a mE� ` Y/^/¤Ke&Y/^we�mW^�� ` Y/^he `&a ^hYcb�e&Y/^w]B[WmWp|Y/jPbn]HbnmoiJj:^we&i ` �:[�dY/^/¤6[oY#^s�S^sbcqY/p�Y�bsiJ[8qY a Y�e&iJj:k[oY/^|e�dYcg8]BmW[W[E]Bj�klY/^|e<� ` j�� a i,klY/^�^sY `&a ¤ e<� ` j�� ` ^c¤ e<� ` j��¥dY a mo�:��dY a mW� ` YB¤ e<� ` j e:mW^n� ` Y¦e `&a Ycb#e<� ` j&Y]B[WmWp|Y/jPbn]HbnmoiJjKVOyKY a dY/^ ` [obn]Hb�Y/^sb¡� ` Y\[oYfbsY/p��O^�p�i(�BY/j � ` ^n� ` ��q]|e�dYcg8]BmW[W[E]Bj�klYfY/^sb¦dYc{7]B[ ` dY�q]��SU\]Bj�^ 	
` j¦^s�S^sbcqY/p�Y�mWj&g9i a p|]HbnmW� ` Y¡bsiJ[tdY a ]Bj!b�] `Su g9] ` bsY/^�j&Ywe�dYcg8]BmW[W[Wm a ]��:]B^z]/{H]Bj!b�^siJj¦iB�O^siJ[oY/^nklY/j�klYBV
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y6iB�JmWkcmoY/[ �B�	� 
Hc��
��]Hb!dY a moY/[ c��
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��]BmWj!bsY/j�]Bj�klY ���
� �	�
	 ��dY a ]HbnmoiJj�^¥��¢ a iSk:dY/e `&a Y/^ ª	� �����
­�jP{Sm a iJj:j&Y/p�Y/j!b �	� x	�
� ` b a Y/^ �	� �	�

����� � UHVWU � yKY/^�^si `&a klY/^�e&Y/^ze&iJp|p#]H�BY/^�e�]Bj�^�[oYw^s�S^sblqY/p�Y � ]Bj�e&Y/p Y/jvU/ª��B��YcbzY/j�U/ª��Bª,V
y6YcYzYcb�'L�BY a ]Bj�]B[o�S^sY/j!b �H�B� a ]H����i a bn^ e&Yze�dYcg8]BmW[W[E]Bj�klY/^ e&Y¥� a iSklY/^n^sY `�a ^ ^sY/p\�:[W]Bj!b¥_Ycb a Y�e ` Y/^ ] `[oiB�JmWkcmWY/[6e ` ^s�,^nblqY/p|Y � ]Bj�e&Y/p � yKYcY0ªB� 
 V�yKY/^ a ]H����i a bn^�^siJj!b�kc[W]B^n^,dY/^ZY/j1b a iJmW^�kc]Hb!dYc�Bi a moY/^ ���skc] ` ^sYmWe&Y/j!bnm � dYcY��S¤��skc] ` ^sY�j&iJj�mWe�Y/jPbnm � dYcY��wYcb
� � a iB�:[�qY/p�Yzj�iJj|[oiB�JmWkcmoY/[ �SV �Zj|mWj:kcmWe&Y/j!bAY/^sb�kliJj � a pMdYw_Ycb a Y

` j�� a iB�:[�qY/p|YZ[oiB�JmEkcmoY/[ ` j:mW� ` Y/p�Y/jPb�^nm5[W]fg8] ` bsY¡e�]Bj�^¥[oYZ[oiB�JmWkcmoY/[OY/^sb¥[oi,kc]B[EmW^!dYcYB¤S� ` mW^�[�� mWj�kcmWe�Y/jPb a Yl�� a iSe ` mWbc¤&YcbZY/j:^ ` mobsYB¤:[E]#g8] ` bsY � u dYcYBV<yKY a ]H����i a b�kli a�a Y/^s��iJj�e�]Bj!b�Y/^sb¡kc[W]B^n^,dY �skc] ` ^nYrmEe&Y/jPbnm � dYcY��SV�Sm [ � mWj�kcmWe&Y/j!bwj<�*dYcbn]Bmob�i a mo�JmWj�Y/[W[oY/p�Y/j!bh�:]B^fe _` q] ` j�Y|g9] ` bsY�[oiB�JmWkcmWY/[W[oY �9�:] a Y u Y/p��O[oYB¤ ` j�Y|g9] ` bsYp|]Hb,dY a moY/[E[oY& �]B[oi a ^¡mW[AY/^sbwkc[W]B^n^,dY � � a iB�O[8qY/p�Y�j&iJj [oiB�JmWkcmoY/[ �SV �Sm�[oY/^¡]Bj�]B[o�S^sbsY/^hk a iJmWY/jPbh� ` Y�[WY\� a iH��:[�qY/p�Y�Y/^sb¥[oiB�JmWkcmoY/[:Ycb�� ` Y�[W]fg9] ` bsYZj<� ]f�:]B^�Y/j�kli a Y¦dYcb,dYf[oiSkc]B[WmW^,dYcYZ]B[oi a ^�[�� mWj�kcmEe&Y/jPb kli a�a Y/^s��iJj�e�]Bj!bY/^sb�kc[E]B^n^!dY �skc] ` ^nY\j&iJj«mEe&Y/jPbnm � dYcY��SVOyKY/^���i `&a klY/j!bn]H�BY/^���i `&a kt��]B� ` Yfkc[W]B^n^sY\^siJjPb��6U/�B� a ]H�:�5i a bn^e&Y¡b �,��Y��skc] ` ^sYfmEe&Y/jPbnm � dYcY��S¤:�Bx�e&Y¡b �,��Y��skc] ` ^sYfj&iJj¦mEe&Y/jPbnm � dYcY��rYcb��SUwe&Y¡b �,��Y�� � a iB�:[�qY/p�Ywj�iJj[oiB�JmWkcmWY/[ �SV!y6Y/^ZU/�B� a ]H����i a bn^ ��i `&a [oY/^n� ` Y/[W^�[oY�� a iB�:[�qY/p�Y¡[oiB�JmWkcmoY/[:Y/^sb}kliJj � a pMdY¡^siJj!b¥{BY/jPbnmW[�dY/^¥�O] akc]Hb!dYc�Bi a moY/^�e&Y�g8] ` bsY/^ [oiB�JmEkcmoY/[W[oY/^�e�]Bj�^�[oY�bn]H�:[oY/] ` UHV��,VJy6]Z�:[ ` �:] a b6e�Y/^ kc]Hb!dYc�Bi a moY/^ ^siJj!bfdYc{,mWe�Y/jPbsY/^cV�s£�] ` bsY¦e&Y�e&iJj�j�dYcY/^���kli ana Y/^n�5iJj:e q]�[�� ` bnmW[WmE^n]HbnmoiJjIe&Y�{7] a mE]H�:[oY/^wi ` e&Y�kliJj�^sbn]Bj!bsY/^�mWj�kli ana Y/klbsY/^/V�s£�] ` bsY�e�]Bj�^h[W]¦e�dY � j:mobnmoiJj e&Y/^he&iJj�j�dYcY/^ �«kli ana Y/^s��iJj�eFq] ` j�Y�g8] ` bsY|e�]Bj:^h[W] e�dY/kc[W] a ]HbnmoiJjIi ` [W]e�dY � j�mWbnmoiJj¦e&Yh{H] a mW]H�:[oY/^/V � 	 ��dY a ]HbnmoiJj«p|]Bj:� ` ]Bj!bsY��|mWj:kc[ ` b}[�� ` bnmW[EmW^n]HbnmoiJj�e&Yh��iJmWj!bsY `&a ^�i ` ] ` b a Y/^{H] a mW]H�:[oY/^¡j&iJjImEj�mobnmW]B[WmE^!dY/^ � U/� ^ `&a �J~  t¤6[W] j&iJjIp|mE^sY�q] � i `&a e�Y�{H] a mW]H�O[oY/^ ��ª ^ `&a �J~  ZYcbf[E]�j�iJjj&iBbnm � kc]HbnmoiJj$eK�LdYc{ dY/j&Y/p�Y/j!bn^#] `Su ] ` b a Y/^�� a iSklY/^n^ ` ^ ����^ `&a �J~  tV�� �&mob ` ]HbnmoiJjMmWj�]HbsbsY/j�e ` Y���kliJpr�� a Y/j:e�[oY/^�� a iB�O[8qY/p�Y/^¥e&YZkliJp|��dYcbnmobnmoiJj Ycb¥e&Y�bsY/p|�:^ � U �\^ `&a �Px� t¤�[ � ]H�:^sY/j�klY¡e&YZ� a iSk:dY/e `&a Y/^���i `&a[oY«b a ]BmobsY/p�Y/j!b#e<� ` j bL�!��Y�eK��Y ana Y `&a ^ � ��^ `&a �Px� t¤�[oY«�O] a ]Bp$dYcb a ]H�BY mWj�kli ana Y/klb#i ` [oY�[E]Bj�klY/p�Y/j!bmWj�kli a�a Y/klb�e<� ` j&Yw� a iSk:dY/e `&a Yf�:] a [ � ` bnmW[WmW^�]HbsY `&a � ~�^ `�a �Px� t¤5Ycb�Y/j � j<¤:[W]|j�iJj�� a mW^sYhY/j�kliJp���bsY\e�Y^nkOdY/j�] a mWiJ^�� ` m<j<� ] ana mW{BY/jPbz� ` Y a ] a Y/p�Y/jPb � U/�#^ `&a �Px� tV
­�j�^ ` mobsYB¤�yKYcY�Ycb '*�BY a ]Bj�]B[o�S^sY/j!bw[oY�kliJp���i a bsY/p�Y/j!bwe ` ^s�S^sblqY/p�Y#[oi a ^�� ` � mE[6^ ` �OmobZe�Y/^¡g9] ` bsY/^kliJj � a p$dYcY/^fi ` ^ ` ����iJ^!dYcY/^f[oiB�JmEkcmoY/[W[oY/^c¤<kHV�q]7� e<V�[oi a ^we�Y/^wmWj�kcmWe�Y/jPbn^wkc[E]B^n^!dY/^ �skc] ` ^nY�mWe&Y/j!bnm � dYcY��¦i `�skc] ` ^sY\j&iJj mWe&Y/j!bnm � dYcY���� U0~(� a ]H����i a bn^  tVSyA]�^!dYc{ dY a mWb!dYre&Y/^}e�dYcg8]BmW[W[W]Bj:klY/^}[oiB�JmWkcmoY/[W[WY/^�Y/^nbze&Yh� ` ]Hb a Y
��	M?IC��\n v- 7�"w�%jsju'8����� ����� &-,���+��� �7�1�
� 8� 
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� � � � UHV�� � y6Y/^zkc]Hb!dYc�Bi a moY/^¡e&Y/^}g8] ` bsY/^�[oiB�JmWkcmoY/[W[WY/^ a Y/j�kliJj!b a dYcY/^�e�]Bj:^z[oYh^s�S^sblqY/p�Y � ]Bj�e&Y/p¦V

i a e a Y/^ � �s] ana _YcbZe<� ` j¦� a i,klY/^n^nY `&a �S¤ �s] ana _YcbZe&Yw�:[ ` ^nmoY `&a ^ � a i,klY/^n^nY `&a ^��S¤ �s] a�a _Ycb���Y/j�e�]Bj!bz[oY a Y/e�dYl�p|] ana ]H�BY���Ycb �smWp���iJ^n^�mo�:[oY#q]�kc[W]B^n^sY a �:] a p|]Bj�� ` Y\e<� mEj&g�i a p|]HbnmoiJj�^��SV5yKY/^Zj&iJp\� a Y/^Ze&Y a ]H�:�5i a bn^e&Yrk���]B� ` Yrb �,��Y�^niJjPb a Y/^s��Y/klbnmo{BY/p�Y/j!b�U/���,¤K�SUH¤ UfYcb¡�&V 	 a ¤�[oY\^s�S^sbcqY/p�Y�bsiJ[�qY a Y�[oY/^¡e�dYcg8]BmW[W[W]Bj:klY/^e<� ` j ^sY ` [A� a i,klY/^�^sY `&a V�X���i<q` ¤K[W]�bsiJ[tdY a ]Bj�klY#] `Su g9] ` bsY/^h[oiB�JmWkcmoY/[W[WY/^�Y/^sb�dYc{H]B[ ` dYcY�q] �B� � � U/��� ^ `�aU/xBª,¤:Y/j«Y u kc[ ` ]BjPb�[WY/^��rkc]B^�^s�¥dY/kcmE] `Su  tV
¢�i `&a [WY/^zU/��� a ]H����i a bn^ mEj�e�mW� ` ]Bj!b�[W]he�dYcg8]BmW[W[E]Bj�klYze<� ` j�^sY ` [S� a iSklY/^n^sY `&a ¤B[oY/^ ] ` bsY `&a ^ kc[E]B^n^sY/j!b[oY/^ a ]BmW^siJj:^Ae&Y¥[W]�bsiJ[tdY a ]Bj�klYz] `Su g9] ` bsY/^�[oiB�JmEkcmoY/[W[oY/^ ��#'�!+Hbn]H�:[oY/] ` UHV��� tVJX¡]Bj�^�[W]�� a Y/p|m�qY a Y¥kc]Hb!dYc�Bi a moY���Bª � e&Y/^ a ]H����i a bn^! t¤,[oY�� a i,klY/^�^sY `&a �:]Bm a a dYl� Y u dY/k ` bsY\[E]wb(_]Bk���Y¡e�dYcg8]BmW[W[E]BjPbsYB¤Sp|]BmW^�j&Y���iJ^n^cqY/e�Y��:]B^[oYfp¦_Y/p|Y dYcbn]HbZpMdY/p|iJm a YB¤O[WYwp _Y/p�Y\i a e&iJj�j�]Bj�klY/p|Y/jPb�e�Y/^�dYc{ dY/j&Y/p�Y/j!bn^c¤K[oY/^�p _Y/p�Y/^�Y a�a Y `&a ^zp#]7�b!dY a moY/[W[WY/^c¤�YcbnkHV�XZ]Bj:^��H� ��e&Y/^ a ]H�:�5i a bn^ �����|^ `�a U/���� t¤5[WYw� a iSklY/^n^sY `&a �:]Bm a j&Y a dYl� Y u dY/k ` bsY|p¦_Y/p�Y�:]B^ [E]¡b(_]Bk��&YZe�dYcg9]BmW[E[W]BjPbsYBV!¬¥Y/[W]h] ana mo{BYz[Wi a ^n� ` Y}[oYz^s�S^sblqY/p�Y�Y u dY/k ` bsY ` j ` bnmW[Wmobn]Bm a Y�mEp���i a bn]BjPb �9�:] aY u Y/p��:[oYB¤,�BY/^sbnmoiJj�j:]Bm a Y¡e&YZ^nbn]HbnmW^sbnmW� ` Y/^¥^ `&a [�� ` bnmW[EmW^n]HbnmoiJj|e�YZ[W]�pMdY/p�iJm a Y& t¤�p|]BmW^¥^s�¥dY/kcm � � ` Y|q] ` j� a iSklY/^n^sY `�a V5y � ` bnmW[WmWbn]Bm a Yfj<��Y/^nbZ�O]B^�Y u dY/k ` b!dY�^ `�a [oY�� a iSklY/^n^sY `�a �:]Bm a ¤5klY�e&Y a j�moY a jK��Y u �¥dY a mEp�Y/jPbsYe&iJj�kf�:]B^¡[W]|g8] ` bsYrkc] ` ^,dYcYr�:] a [�� ` bnmW[WmWbn]Bm a YBV �,Y/[oiJj�[oY/^Z] ` bsY `&a ^/¤OklYcbsbsY|^nmob ` ]HbnmoiJj�j<��Y/^nb��:]B^¡^sb a mWk��bsY/p�Y/j!bfe&Y|[W] bsiJ[�dY a ]Bj�klY�] `Su g8] ` bsY/^w[oiB�JmWkcmWY/[W[oY/^cV�y6]¦bsiJ[�dY a ]Bj�klY�] `Su g9] ` bsY/^f[oiB�JmWkcmWY/[W[oY/^ZY/^sbf]B[oi a ^kli ana mW�AdYcY���~ � � � U/���(�L��� ^ `&a U/xBª(�L���� tV ��j�Y\] ` b a Y a ]BmW^siJj1e&Y\[E]|bsiJ[�dY a ]Bj�klY�] `Su g8] ` bsY/^Z[oiB�JmWkcmoY/[E[oY/^Y/^sbz� ` Yw[oY/^¥g8] ` bsY/^�^niJjPbze�dYcbsY/klb,dYcY/^h]H� a qY/^z� ` Yw[W]rb(_]Bkt�&Yf^sYw^niJmob}bsY a p|mWj�dYcYwkli a�a Y/klbsY/p�Y/j!b ��� � e�Y/^

a ]H����i a bn^  tV,­�j � j<¤!�5i `�a �B� a ]H����i a bn^/¤,kH��Y/^sbz[WY�� a i,klY/^n^nY `&a �:]Bm a � ` mOY/^sb}e�dYcg8]BmW[W[W]Bj!bcV:¬�Y/[W]�p�iJjPb a Y� ` Y�[E]#� a iB� a ]Bp|p|]HbnmoiJj e&Yr[W]�bsiJ[tdY a ]Bj�klY|] `Su g9] ` bsY/^ZmEp��:[WmW� ` Y ` j1kliK_` bcV<y6Y/^h] ` bsY `&a ^¡] � ` ^sbsY/j!be&iJj�k#q]#j&i ` {BY/] ` [E]rbsiJ[tdY a ]Bj�klY\] `&u g8] ` bsY/^�[WiB�JmWkcmoY/[W[oY/^wq]�~(��� � U/���(�L���(�L�B��^ `&a U/xBª(�L���(�L�B�� tV

7 �:'9 /? >  ��A� �9�I%0?O�BQ�,+(� > @J���:46-FR �:46%0�, |�9?:3O'9@P'9�S�8���, ��?O" ��+7�����1+7��G�G ?:+(%0 
¢ a iSklY/^n^sY `&a �O]Bm a}a dYl� Y u dY/k ` bn]Bj!bw[W]rb(_]Bkt�&Y\e�dYcg8]BmW[W[W]Bj!bsY �J�
p|]BmW^}j&Y a dYl� Y u �¥dY a mWp|Y/jPbn]Bj!b��O]B^z[W]rg8] ` bsY
¢ a iSklY/^n^sY `&a �O]Bm a j&Y a dYl� Y u dY/k ` bn]BjPb¡�:]B^�[W]rb(_]Bk��&Y�e�dYcg9]BmE[W[W]Bj!bsY ���
­ �5Ycb�e&Yf[W]�[W]HbsY/j:klYfe<��Y ana Y `�a ~
¢ a iSklY/^n^sY `&a �O]Bm a ] ana dYcb!dY �B�
¬}] ` ^sYfe ` � a iB�:[�qY/p�Ywj&iJj�mWe&Y/j!bnm � dYcY �Bx
' p���iJ^n^nmW�:[oY|q]|kc[W]B^n^sY a U/�

��� � � UHV�� � yKY/^ a ]BmW^siJj�^ze�Yw[W]rbsiJ[tdY a ]Bj�klY�] `Su g8] ` bsY/^�[oiB�JmWkcmoY/[W[WY/^�e:]Bj�^z[oY/^z^n�,^sbcqY/p�Y/^ � ]Bj�e&Y/p¦V
U/�



"�i ` ^�{BY ana iJj�^¥�O[ ` ^ [WiJmWj�� ` Y¡[oY¡^s�,^nblqY/p|Y � ]Bj�e&Y/p p�Ycb¥Y/j�§ ` { a Y¡[oY¡p�i,e<qY/[WYZe ` � a mEp|]Bm a Y�Ycbe ` ^sY/kliJj�e�]Bm a YBV �Zj&Y�] ` b a Y a dY/]B[WmW^�]HbnmoiJjfe&Y�klY�p|i,e<qY/[oY�Y/^sbA[E] a Yc� a mW^sY ^ `&a Y ana Y `&a �:] a6a Y/kli ` { a Y/p�Y/jPb] ana m�qY a YBV�y6Y/^�kliJj:kc[ ` ^nmoiJj:^�e&Y/^ dYcb ` e&Y/^ e&Y � a ]0� Ycb¦e&Y yKYcY�Ycb 'L�BY a j&i ` ^�kliJj&g9i a bsY/j!b e:]Bj�^ [oYk���iJm u e&Y#[W] a Yc� a mW^sY|^ `&a Y ana Y `�a �:] awa Y/kli ` { a Y/p|Y/jPb�] ana m�qY a Y��5i `�a [W]¦bsiJ[�dY a ]Bj�klY ] `Su g8] ` bsY/^\e�Y/^]H���:[EmWkc]HbnmoiJj�^ a dYc�O] a bnmoY/^hq] ` ^�]H�BY��AdY/j�dY a ]B[�V "�i ` ^ {BY a�a iJj�^�e&Y�p¦_Y/p�Y¡� ` Y�[W] a Yc� a mW^nYz^ `&a Y a�a Y `&a �O] a
a Y/kli ` { a Y/p�Y/j!b ] ana m�qY a Y�� a mE^sY�^sY ` [oY�j�Y���Y ` bAbsiJ[tdY a Y a � ` Y�[oY/^�g8] ` bsY/^�e&Y/^�� a iSklY/^n^sY `&a ^cV7¢�] a ]Bj�]B[oiB�JmWY]/{BY/k�[oYw^s�S^sbcqY/p�Y � ]Bj�e�Y/p¦¤�klY\pMdY/kc]Bj�mE^np�Yfe&Yh�O]B^sYw��i `&ana ]�_Ycb a Yrkli ` �:[�dYf]0{BY/k ` j�YhbsY/k���j�mE� ` Ywe�Y�AdY/j�moY#[WiB�JmWkcmoY/[�V � ` ^n^nm�¤�[W]¦^si ` ^s� ^sY/klbnmoiJj UHV��,V��¦� a dY/^sY/jPbsY�^ ` kckcmWj�klbsY/p|Y/jPbw[oY/^¡bsY/kt��j�mW� ` Y/^he&Yr��dY/j�moY[oiB�JmWkcmWY/[�V�­�j�^ ` mWbsYB¤�[W]M^si ` ^ � ^nY/klbnmoiJj UHV��,V�� e�dYc{BY/[oiB����YI� ` ]Hb a Y��:] a ]Be�mo�Jp|Y/^�e�Y�� a iB� a ]Bp|p|]HbnmWiJj� ` m¥��Y a p�YcbsbsY/j!b#e<� ]H���:[EmW� ` Y a klY/^#bsY/k���j�mE� ` Y/^#e&Y¦�AdY/j�moY1[WiB�JmWkcmoY/[�V ­ j � j<¤ [W]I^si ` ^s� ^sY/klbnmoiJj UHV��,V��p�iJj!b a Y � ` Y/[E[oY/^w]H�:^sb a ]BklbnmoiJj�^�[oY�^s�S^sbcqY/p�Y¦e<��Y u �:[oiJmobn]HbnmWiJjve&iJmobfg�i `&a j�m a ��i `&a [W] a dY/]B[WmE^n]HbnmoiJjve�YklY/^ �O] a ]Be�mo�Jp�Y/^ e�Y�� a iB� a ]Bp|p|]HbnmWiJj<VJ­ j�^si ` ^ � ^sY/klbnmoiJj«UHV��,V��,¤,j&i ` ^ i ` { a iJj:^ ` j&Y¥�:] a Y/j!bn��qY/^sY�^ `�a[oY/^�dYcbn]H��Y/^Ze&Yw[W]rbsiJ[�dY a ]Bj�klY�] `Su g9] ` bsY/^/V
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y6Y/^zbsY/k��:j�mW� ` Y/^�e&Yf�AdY/j:moY\[oiB�JmEkcmoY/[K[oY/^}�O[ ` ^ze&iSk ` p�Y/j!b!dYcY/^�^niJjPbZ[W]|e�dYcbsY/klbnmoiJj�kliJj�kliJp|mobn]Bj!bsY��e<��Y ana Y `&a ^��:] a ^ `&a {BY/mW[W[E]Bj�klY � ��]B��p ��� 
 ¤<[W]�^sb a�` klb `&a ]HbnmoiJj1e�Y/^Z]H�:�:[WmWkc]HbnmoiJj:^zY/j��:[oiSkc^�e�Y a Y/kli ` �{ a Y/p�Y/j!b � � ]Bj�e5~H�&
6Ycb�[W]�kliJj�klYc�:bnmoiJj�e�mW{BY a ^nm � dYcY � � {,m5� �B� 
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�kliJj�^nmW^sbsY1q]�] � i ` bsY a�` j � a iSklY/^n^ ` ^]H����Y/[�dY¥kliJjPb a _iJ[WY `&a e&Y�^,dY/� ` Y/j�klY/^cV � i ` b�� a iB� a ]Bp#p�Y ��Y ` b�_Ycb a Y a Yc� a dY/^sY/j!b!dY}�:] a e&Y/^Aj�§ ` e�^6Ycb�e�Y/^] a kc^c¤�kHV�q]7� e<V��:] a¡` j1i a �J]Bj�mo� a ]Bp#p�YB¤5e�iJj�j�]Bj!bZ]BmWj:^nm6[oY �:iBb¡e&Y�kliJj!b a _iJ[oYBV q� [W]�kliJp��:mE[W]HbnmoiJj<¤�iJj

]B^n^siSkcmoY ` j&Y�^nmW�Jj�]Hb `&a Y«q]¦k���]B� ` Y�j&§ ` e<¤OYcbh��Y/j�e:]BjPb¡[���Y u dY/k ` bnmoiJj<¤K[oY�kliJj!b a _iJ[oY `&a e&Y�^,dY/� ` Y/j�klY/^kc]B[Wk ` [WY [WY/^�^nmo�Jj�]Hb `&a Y/^\Ycb|[WY/^r{ dY a m � YBV�XZY«p¦_Y/p�YB¤ ` j&Y¦kc]H�:]Bkcmob,dY�e<� ]BkckHqY/^���Y ` b�_Ycb a Y1] �5Y/klb,dYcYFq]k��:]B� ` Y\iB���sYcbcV q� [W]|kliJp|�:mW[W]HbnmoiJjK¤&iJj1kliJj�^nb a�` mob�[WYw� a ]H�:�&Y\e&Y/^zY/j�^nY/pf�:[WY/^�e<��iB���sYcbn^Z]BkcklY/^n^nmo�:[WY/^] `Su e:m ��dY a Y/j!bn^}j&§ ` e�^cV!¢�Y/j�e:]BjPb}[���Y u dY/k ` bnmoiJj<¤&[oY¡kliJjPb a _iJ[oY `&a e&Y¡^!dY/� ` Y/j�klY/^¥{ dY a m � Yh[oY/^¥]Bkck7qY/^rq]r[W]pMdY/p�iJm a YBVS­�j � j<¤![oY�� a iB� a ]Bp|p�Y `�a ��Y ` b�mWj�^,dY a Y a e�]Bj�^�[oYZ� a iB� a ]Bp#p�YZe�Y/^�]B^�^sY a bnmoiJj�^/V&¬�Y/^�bsY/^sbn^^siJj!bzY���Y/klb ` dY/^��O] a [oYwkliJjPb a _iJ[oY `&a e�Yw^!dY/� ` Y/j:klY/^���Y/j�e�]Bj!b}[���Y u dY/k ` bnmoiJj<V
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�"*�8¤ ` jF^s�S^sbcqY/p�Y1Y/^sb|{ `kliJp|p�Y ` j�Y/p��:mE[oY/p�Y/j!b�e&Y¡j�mo{BY/] `&u e<� ]H�:^sb a ]BklbnmoiJj�i ` p#]Bk���mWj�Y/^�{Sm a b ` Y/[W[oY/^cV ��j&YZiB�¥dY a ]HbnmoiJj¦e `j�mo{BY/] ` mWj&g/dY a moY `&a Y/^sbfkliJj�^�mWe�dY a dYcY�kliJp|p|Y#]HbsiJp|mW� ` Y��KY/j!bnm8qY a Y/p�Y/j!bfY u dY/k ` b!dYcY�i ` j&iJj�kliJp|p�Y/j&�k:dYcYBV�¬¥��]B� ` Y�iB��dY a ]HbnmoiJj Y/^sbhe�dY � j:moY�e:]Bj�^ ` j1�O[oi,k\e&Y a Y/kli ` { a Y/p�Y/j!bcVKy ��Y/j!b a dYcY�Ycb¡[E]�^si a bnmoY�e `�:[oiSkhe&Y a Y/kli ` { a Y/p�Y/j!b�^siJj!b�Y u �:[WmWkcmWbsY/^cV ��j��:[oiSkhe&Y a Y/kli ` { a Y/p|Y/jPb�Y/^sb�kliJj�^nbnmob ` dY\e&Y\�:[ ` ^�moY `&a ^^siJ[ ` bnmoiJj�^ � a iB� a ]Bp|pMdYcY/^¥Ycb}e<� ` j�Y�]B^n^sY a bnmoiJj#{ dY a m � ]Bj!b¥[���Y u dY/k ` bnmWiJj<V&yKY/^¥^siJ[ ` bnmWiJj�^ ^siJj!b¥Y/^n^n]0� dYcY/^^ ` kcklY/^�^nmo{BY/p�Y/j!b � ` ^n� ` ��q]¦klY#� ` Y|[�� ` j&Y|eK��Y/jPb a Y#Y/[W[oY/^¡{ dY a m � Y#[�� ]B^�^sY a bnmoiJj i ` � ` ^�� ` ��q] klY#� ` ��Y/[W[WY/^^siJmoY/j!bzbsi ` bsY/^�Y/^n^n]0� dYcY/^¡^n]Bj�^z^ ` kck7qY/^cV
X¡]Bj�^�[�� ]H��� a iSk���Y«e&Y�[W] #C 	"$#3
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l¤�� {BY a ^�moiJj�^|e�m ��dY a Y/j!bsY/^�e�Y«[�� ]H���:[WmEkc]HbnmoiJj^siJj!bZk a dY5dYcY/^#q]��:] a bnm a e<� ` j&Y�p _Y/p�Y�^n��dY/kcm � kc]HbnmoiJj<V<¬�Y/^�� {BY a ^nmoiJj�^���Y ` {BY/jPbf_Ycb a YrY u dY/k ` b,dYcY/^w^ `�a

� ^nmWbsY/^�e�m ��dY a Y/j!bn^c¤	� g9iJmW^�	5[ ��Y u dY/k ` bnmoiJj Y/^nb�dYcbn]H�:[EmoY�kli a�a Y/klbsY��:] a¡` j�{BiBbsY `�a V<y6]�^s��dY/kcm � kc]HbnmoiJjmWj�mWbnmW]B[oY¡e�dYcbsY a p|mWj&Y��
UHV�[E]rg�iJj�klbnmWiJj a dY/]B[WmW^,dYcYB¤
�,V�[WY/^}��iJmWjPbn^}e�Y a Y/j�kliJj!b a Ywi ` e�Yw^s�,j:k�� a iJj:mW^n]HbnmoiJj ��i `&a [oY/^¥{BiBbsY/^/¤
�,V�[WYwkliJjPbsY/j ` Ycb�[oYhg�i a p|]Hbze&Y/^zmWj�g�i a p#]HbnmoiJj�^}e&Yh{BiBbsYB¤
'
	������ ���������^?A@�%O?A@���/F�1#�%f?��H��;,�'!f�8K�FC8K���8K�c#�4V�����,�T�^?A@�%f?049������%O?,��?A#�� /IJ'��
�!f��/h�T�B��/1��4�
6J"#�;A/F��4MJ �1#&%PK��/F�9K� �A��
:K���$K�A�

5*#�%M;PJN�6�����,�T�D#�%9<jJ"#&/F;	��?A@�%f?04$�,�A��%f?0bf)�m n o�p[q�rHs&t�u .

U/x



�&V�[ � ]B[o�Bi a mobn��p|Ywe&Yh{BiBbsYB¤
�,V�[E] a dYc�5iJj:^sYfe&Yw[�� ]H�:�:[WmWkc]HbnmoiJj�Y/j«[ � ]H�:^sY/j�klYfeK� mWj&g9i a p|]HbnmoiJj�^¥e&Yh{BiBbsYBV

¬�Y/^zb a iJmW^}bsY/kt��j�mW� ` Y/^¥g9iJjPb�[ ��iB��� YcbzeK� ` j&Y�dYcb ` e&Y\kliJp|�:] a ]Hbnmo{BYfe:]Bj�^
� � ` e�]JªB� 
��7V �Zj&Ywp¦_Y/p�Y]H���:[EmWkc]HbnmoiJj1Y/^sbwmWp��:[E]BjPb,dYcYr�:] a �:[ ` ^nmoY `&a ^z� a i ` ��Y/^¡e<�LdYcb ` e�mW]Bj!bn^w� ` mAkt��]Bk ` jI]H���O[WmW� ` Y ` j�Yre�Y/^bsY/k��:j�mW� ` Y/^f� a dY/k:dY/e�Y/p|p�Y/j!b�Y u ��iJ^,dYcY/^cV�yKY/^r]H���:[EmWkc]HbnmoiJj�^hiB�:bsY/j ` Y/^r^siJj!b�bsY/^sb!dYcY/^��:] a mEj � Y/klbnmWiJje&Y�g9] ` bsY/^/VAyKY/^ a dY/^ ` [obn]Hbn^rp�iJj!b a Y/j!b\[W]�^ ` �¥dY a moi a mob!dY�e&Y�[W]«kliJj�klYc��bnmWiJj$e�mW{BY a ^nm � dYcY#^ `&a [oY/^\e&Y `Su] ` b a Y/^zbsY/k���j�mE� ` Y/^/V
X¡]Bj�^�j&iBb a Y dYcb ` e&YB¤!� ` mW^�� ` Y¥j&i ` ^ j&Y�e�dY/^nm a iJj�^ �:]B^ bsiJ[�dY a Y a [oY/^ g9] ` bsY/^�[oiB�JmWkcmoY/[E[oY/^ �8e&YzkliJj�klYc�&�bnmoiJj  t¤Jj�i ` ^ j<��Y/p��O[oi0�BiJj�^ �:]B^ e&YzbsY/kt��j�mW� ` Yze&Y}��dY/j�mWY�[oiB�JmWkcmoY/[ VJ­ jri ` b a YB¤![oY/^ ` bnmW[EmW^n]HbsY `&a ^�kliJj�klYl�{H]BjPb e&Y/^ ]H���:[WmEkc]HbnmoiJj�^|e�mWbsY/^�kliJp|p|Y a kcmW]B[oY/^�q] ` ^n]H�BY��AdY/j�dY a ]B[wj&Y1^ni ` ��]BmobsY/j!b��O]B^ ` bnmE[WmW^sY a e�YbsY/k��:j�mW� ` Y/^fe&Y#�AdY/j:moY�[WiB�JmWkcmoY/[ ^s�¥dY/kcmE]B[oY/p�Y/j!bf��i `&a [W]«bsiJ[tdY a ]Bj�klY ] `Su g9] ` bsY/^cVAyA]¦bsiJ[tdY a ]Bj�klY ] `Sug8] ` bsY/^�Y/^sb¥{ ` Y¡kliJp|p�Y ` j�^sY a {SmWklY¡e ` ^s�,^nblqY/p|Y¡mEj&g�i a p|]HbnmW� ` YBV!­�j a Yc{H]Bj�kt�&YB¤S�:] a ]Bj�]B[oiB�JmoY¡]/{BY/k[oY�^s�S^sblqY/p�Y � ]Bj�e&Y/p«¤5iJj��5Y ` bZb a qY/^f�:moY/jImWp#]H�JmWj&Y a � ` Y|[oY�^s�,^nblqY/p|Y#e<��Y u �:[oiJmobn]HbnmoiJjImEjPbcqYc� a Y ` jpMdY/kc]Bj�mW^�p�Ywe&Yw^ `&a {BY/mW[W[W]Bj�klYBV � mWj�^nm�¤,[W]re�dYcbsY/klbnmoiJj�e<� ` j&YZY ana Y `&a kc] ` ^!dYcYw�:] az` j&Y¡g8] ` bsYw[oiB�JmWkcmWY/[W[oY�AdY/j�qY a Y ` j&YhY u klYc��bnmoiJj<V5¬¥YcbsbsYwY u klYc�:bnmoiJj«� a i0{BiS� ` Yw[ � ] ana _Ycb�e ` � a i,klY/^�^ ` ^cV
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y6Y/^¥bsY/k���j�mE� ` Y/^¥e&YZ�AdY/j�moYw[oiB�JmEkcmoY/[O^/� ]H���:[WmW� ` Y/j!b¡q]r[W]�kliJj�klYc��bnmoiJj¦e�Y/^�]H�:�:[WmWkc]HbnmoiJj:^ �:] a [�� ` bnm��[WmW^�]HbnmoiJj#e&YZp�iSe�qY/[oY/^¥e&Y�� a iB� a ]Bp|p|]HbnmoiJjKVS¬�iJp|p|YZe�]Bj:^%� ��mW^n�:ªB�&
 ¤S� ` ]Hb a Y¡e&Y�klY/^¥p�iSe�qY/[oY/^¥^siJj!bY u �5iJ^,dY/^��B[oY/^ kliJjP{BY a ^n]HbnmoiJj�^ � � ]Bj�eO~H� 
 ¤B[oY/^�iB���sYcbn^�Ycb [oY/^�]BklbnmoiJj�^ � � a ]/� �SUJ¤By6mE^ � �B�&
 ¤B[oY/^ p#]Bk���mWj�Y/^q]MdYcbn]Hbn^ ���Sk���jOªH� 
 ¤�Ycbc¤:[oYh� a mWp|]Bm a Y�Ycb�[WY/^z^sY/kliJj�e�]Bm a Y/^ � ��i a ���B� 
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 V,¬¥Y�:] a ]Be:mo�Jp�Y¡e&Y¡� a iB� a ]Bp|p#]HbnmoiJj e�dY a mo{BYhe�m a Y/klbsY/p|Y/jPbze&Y¡[W]�bsY/k��:j�mW� ` YZe�Y¡^nb a�` klb `&a ]HbnmWiJj�e�Y/^�]H����:[WmEkc]HbnmoiJj�^�Y/j|�O[oi,kc^ e&Y a Y/kli ` { a Y/p�Y/j!b%��#,��+!^si ` ^s� ^sY/klbnmoiJj�UHV��,V��� tV �Zj&Y�]H���O[WmWkc]HbnmoiJjrY/^sb�kliJj�^sbnmob ` dYcYe&Y�� a iSklY/^n^ ` ^ZkliJp|p ` j�mW� ` ]Bj!brq] [�� ]BmWe�Y\e&Yrp�Y/^n^n]H�BY/^/V�y6Y/^hmWj�^sb at` klbnmoiJj�^}Y u dY/k ` b!dYcY/^f�O] a [WY/^�� a iH�klY/^n^ ` ^���Y ` {BY/j!b�_Ycb a Y a Yc� a i ` �¥dYcY/^¥Y/j��:[oiSkc^¥e&Y a Y/kli ` { a Y/p�Y/j!bcV � ` e�dYc� ` b¥e ` �:[oiSkH¤,[oY/^�� a iSklY/^n^ ` ^kliJj�^sbnmWb ` Y/jPb ` j���iJmWj!b�e&Y a Yc� a mW^sY�� ` mOY/^sb ` j&YZmWp|]H�BYhe&Y¡[oY `&a dYcbn]HbcV q� [W] � j�e ` �:[oiSkH¤![oY/^¥kc]B[Wk ` [E^Y���Y/klb ` dY/^�e&Yc� ` mW^h[WY#e�dYc� ` bfe ` �:[oiSk|^siJj!bf{ dY a m � dY/^\�:] a [oY�bsY/^nb�e<� ` j&Y|]B^n^sY a bnmWiJj<V6y6]1kliJj�kc[ ` ^�moiJje&YrklY�bsY/^sb¡��Y a p�Ycb¡^siJmob¡e&Y�^ni a bnm a e ` �:[oiSkH¤5^siJmWb¡e�Y a Yc{BY/j:m a q] [��*dYcbn]HbfeK��Y u dY/k ` bnmoiJjIe ` e�dYc� ` bZe `�:[oiSkHV �Sm�[WY}� a iSklY/^n^ ` ^ kliJp#p ` j:mW� ` Y¥]0{BY/k�eK� ] ` b a Y/^ � a i,klY/^�^ ` ^ e `&a ]BjPb [���Y u dY/k ` bnmoiJj�e ` �:[Wi,kH¤J]B[oi a ^mW[�e&iJmobh[WmoY a ^n] ^si a bnmWYr]0{BY/k|klY `Su � kcm�V$'*j!{BY a ^sY/p|Y/jPbc¤Ke�]Bj:^ � � ]Bp|]JªB� 
 ¤<[oY/^h]B^�^sY a bnmoiJj�^¡^siJj!bhbsY/^sb,dYcY/^�¥dY a moiSe�mW� ` Y/p�Y/j!b�e `&a ]Bj!b�[���Y u dY/k ` bnmoiJj¦e&YZg8] �kliJjvq]�klYh� ` � mW[5j<���#]Bmob¥� ` � ` j&YZkliJj�^sbnmob ` bnmWiJj�e�Y���iJmWj!be&Y a Yc� a mW^sY¦Y/j!b a Y�kt��]B� ` Y«bsY/^sbcV�y6Y/^|� a i,klY/^n^ ` ^�^c� ]HbsbsY/j�e&Y/j!b q]v[W]�^ ` mWbsY«e&Y/^|kliJj�^sbnmWb ` bnmoiJj�^|e�Y/^��iJmWj!bn^}e&Y a Yc� a mE^sYBV
yA]«e�m � k ` [ob!dYrp#] � Y `&a Y#e&Y|[�� ]H��� a i,kt�&Y�Y/^sbf[WY a Yc��dY a ]H�BY�e�Y/^h� a iSklY/^n^ ` ^hmEp��:[WmW� ` dY/^¡e�]Bj�^ ` j&YkliJj!{BY a ^n]HbnmoiJj<V,X¡]Bj�^ � �wmWp �B�,¤ �J]B[oi��Bx 
 ¤P[oY}� a iB�O[8qY/p�Y}Y/^sb a dY/^siJ[ ` Y/j#j&iJp#p|]BjPb [WY/^ �:[oiSkc^ e&Y a Y/kli ` �{ a Y/p�Y/j!b�Ycb¥[oY `&a ^ �:] a bnmWkcmo�O]BjPbn^cV,X¡m ��dY a Y/p#p�Y/jPbc¤&e�]Bj:^�� �wmWp �Bx,¤ �wmWp�ªH� 
 ¤,[oY/^�� a iSklY/^n^ ` ^ b a ]B� ` Y/j!b[oY/^}e�dYc��Y/j�e�]Bj:klY/^zmWj!bsY a � a iSklY/^n^ ` ^/¤Sj�Ywkli!i a e�iJj�j&Y/j!b}�:]B^}[oY/^z^si a bnmoY/^}e&Yh�:[oiSkc^¥Ycb}�J] a e&Y/j!bzY/j«pMdYl�p�iJm a Y¥^nbn]H�:[oY}[oY/^ ��iJmWj!bn^�e&Y a Yc� a mE^sYBV7y6i a ^n� ` Y}^ `&a {SmoY/j!b ` j&Y¥g9] ` bsYB¤JmW[W^���Y ` {BY/jPb a Yc{BY/j�m a Y/j|] ana m�qY a Ye&Y��:[ ` ^nmoY `&a ^��:[Wi,kc^cVK­�j � j<¤<e�]Bj:^�� � � ana �Bx&
 ¤A[�� ]H���:[WmEkc]HbnmoiJj dY/k a mobsY#Y/j$¬¡V �5V ¢�V�� ��¬�iJp|p ` j�mWkc]HbnmEj&�
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�,Y/� ` Y/j!bnmW]B[�¢ a iSklY/^n^sY/^��# �Y/^nb¡] ` bsiJp|]HbnmW� ` Y/p�Y/j!bwp�i,e�dY/[EmW^!dYcYrY/j ` j a dY/^sY/] ` e&Yr¢rdYcb a m � ` mW^�Y/j ` jY/j�^sY/p\�:[oYwe�YwkliJjP{BY a ^�]HbnmoiJj�^cV
y6Y1e&Y `Su m�qY/p�Y1�:] a ]Be�mo�Jp|Y�e&Y«� a iB� a ]Bp|p|]HbnmoiJj Y/^sb�[WYl)> ��xI
!��
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3���0#��&%' 	"F� � yAmW^ � �B�&
 V5¢�[ ` ^nmoY `�a ^}iB�¥dY a ]HbnmoiJj:^�b a ]Bj�^sg9i a p|]Bj!be&Y�p#]Bj�m8qY a Y�kliJ��dY a Y/j!bsY ` j�Y/j�^sY/p\�:[oY�e<��iB���sYcbn^ ^siJj!b a Yc� a i ` ��dYcY/^�e�]Bj:^ ` j&Y}b a ]Bj:^n]BklbnmoiJj<V,yKY/^ iB�¥dYl�

a ]HbnmoiJj:^�e<� ` j&Yfp¦_Y/p�Y�b a ]Bj�^n]BklbnmWiJj�^niJjPbZ^siJmob�{H]B[WmWe�dYcY/^¡^siJmWb�]Bj�j ` [�dYcY/^cV ��j&Y\b a ]Bj�^n]BklbnmWiJj1��iJ^n^cqY/e�Y� ` ]Hb a Yw� a iB� a m�dYcb!dY/^ � �Z]HY a �B� 
��
UHV�y �e�;�, 	)@%'#!%&���
�� ` j&Yhb a ]Bj:^sg�i a p|]HbnmoiJj Y/^sb�kliJp|�:[8qYcbsY/p�Y/j!b�bsY a p#mWj�dYcYwi ` j&iJj�kliJp|p�Y/j�kOdYcYBV
�,V�yA]o#C H4R�
!��
!"$#C
��,bsi ` bsYZb a ]Bj�^sg9i a p|]HbnmoiJj�{H]B[WmWe�dYcY�e�iJmob � a dY/^nY a {BY a [W]fkliJ��dY a Y/j:klY¡e�Y�[W]f�:]B^sY�e�Ye�iJj�j�dYcY/^zY/j a Y/^s��Y/klbn]BjPbZ[oY/^}^s�¥dY/kcm � kc]HbnmWiJj�^cV
�,V�y ��%e�! 	�^
�)�
�"*�$�K[WY/^h]BklbnmoiJj�^we<� ` j&Yrb a ]Bj�^n]BklbnmoiJjve&iJmo{BY/j!br_Ycb a Y#kc]Bk���dYcY/^re&Y/^w] ` b a Y/^¡b a ]Bj�^n]Bk��bnmWiJj�^cV
�&V�yA]/2F
!�C)>�	"�
�"$#3
 � ` j�Yzg�iJmE^ � ` � ` j&Y}b a ]Bj:^n]BklbnmoiJj�Y/^sb {H]B[WmWe�dYcYB¤,[oY�^s�S^sblqY/p�Yhe&iJmob �J] a ]BjPbnm a � ` Y[WY/^ a dY/^ ` [obn]Hbn^�^ `&a {Smo{ a iJj�^wq]�bsi ` bsYfg ` b `�a Yhg9] ` bsYBV
� � j�e<� ]BpMdY/[Wmoi a Y a [W] ^si ` �:[oY/^�^sY�e ` p�iSe<qY/[oYB¤ �1iJ^n^�mWj!b a iSe ` mob�[oY/^�b a ]Bj�^n]BklbnmoiJj:^�mWpf� a mW� ` dYcY/^� �1iJ^n^ �B� 
 V �Zj&Y\b a ]Bj�^n]BklbnmoiJj � ` mKY/^sb¡[oiJj&� ` Y\Y/^sb¡e�dY/kliJp���iJ^,dYcY�Y/j ^si ` ^ � b a ]Bj�^n]BklbnmoiJj�^/V �,Y ` [oY/^�[WY/^b a ]Bj�^�]BklbnmoiJj�^}[oY/^¥�:[ ` ^|dY/[WiJmo�Jj�dYcY/^�e&Yh[W]rb a ]Bj�^n]BklbnmoiJj a ]BkcmEj&Y¡�5Y ` {BY/jPbzp�iSe�m � Y a [��*dYcbn]Hb�eK� ` j iB���sYcbcVX�� ] ` b a Y/^z^nb a�` klb `&a Y/^¥e&YZb a ]Bj�^�]BklbnmoiJj�^¥Y u mW^sbsY/j!bc¤�]/{BY/khbsi ` �si `&a ^¥kliJp|p|YZiB� � Y/klbnmog�[W]r^si ` �:[WY/^n^sY �6q]bnmob a YweK��Y u Y/p��O[oYB¤�[oY/^z]BklbnmoiJj:^�kliJ[oi a dYcY/^ ���S� a m�ªH� 
 V
X¡]Bj�^�� y6mW^ � �B�,¤PyAmW^ � �J~ 
 ¤ ` j#�J] a e�moY/j|mEp��:[W]Bj!bsY ` j|klY a bn]BmEj#j&iJp\� a Y�e�Yz� a iSk:dY/e `&a Y/^�� ` m:^c��Y u dYl�k ` bsY/j!b|Y/j a dYc��iJj�^sY$q]Ie�Y/^ a Y/� ` _YcbsY/^cV ' [¥Y/j�kc]H�:^ ` [WY e�Y/^ a Y/^n^si `�a klY/^|]BkcklY/^n^nmW�:[oY/^�^sY ` [WY/p�Y/jPb��O] a^sY/^Z� a iSk:dY/e `&a Y/^/V �Zj&Yr]BklbnmoiJjIkliJp|p�Y/j:klYr] ` j�mW{BY/] ` �:] ` bZe:]Bj�^ ` j��J] a e�moY/j�Ycbh^sY�e:m � ` ^sY\e�]Bj:^[oY/^\] ` b a Y/^\�J] a e�moY/j�^w�:] a [oY/^f� a iSk:dY/e `&a Y/^cVAX�Y [W]«p¦_Y/p|Y�p|]Bj:m8qY a YB¤�� ` mWk � �SmW[o{BY a ^nY�kliJp���iJ^sY#e�Y^sY a {BY `�a ^¥mWjPbsY a ]H�JmW^n^n]Bj!b¥�:] a b a ]Bj�^n]BklbnmoiJj:^�� �Z]B^ � ��� 
 V � a � ` j:]\^sY¡kliJp���iJ^sYhe<��iB���sYcbn^}e�dY/[Wmo{ a ]Bj!b�[WY/^]H�:^sb a ]BklbnmoiJj�^zj�dY/klY/^n^�]Bm a Y/^Z] ` p�iSe�qY/[oYfe&Y/^z]BklbnmWiJj�^}Ycb�e&Y/^ziB��� Ycbn^ ���S� a m�ªSU 
 V
� {7]Bj!b�e�Yh� a dY/^sY/j!bsY a [oY/^�e&Y `Su e&Y a j�moY a ^��O] a ]Be�mo�Jp�Y/^/¤�j&iBbsiJj�^�[E]�e ` ]B[Wmob,dYfe�Y/^ze&Y `Su � a Y/p|mWY a ^���S� a m �J~P¤ �1]Bj�k �Bª�¤ �,b a mEªSU 
 V �Zj&Y«kliJj!{BY a ^n]HbnmoiJjDkliJp�� a Y/j�e ` j�Y/j:^sY/pf�O[oY¦e&Y¦� a iSklY/^n^ ` ^rYcb ` j&Yb a ]Bj�^�]BklbnmoiJj�b a ]Bj�^ng�i a p|Y ` j\Y/j:^sY/pf�O[oY}e<��iB���sYcbn^cVJyKY/^���iJmWj!bn^�e&Y a Yc� a mW^nY�e&Y/^ � a iSklY/^n^ ` ^ �M��
3�,2z+!e�Y/^iB���sYcbn^! ¡^siJj!bwkliJj�^sbnmWb ` dY/^wY/jIe�dYc� ` b\e&Y�kliJjP{BY a ^�]HbnmoiJj �M��
3�N2�+�e<� ]BklbnmoiJj  tV6y6Y�bn]H�:[oY/] ` UHV��1p�iJjPb a Y[W]�e ` ]B[Wmob!dYwe&Y/^zkc] a ]Bklb,dY a mE^sbnmW� ` Y/^�e�Y/^ze&Y `Su p�i,e<qY/[WY/^cV
y6Y�b a iJmW^nm�qY/p�Y¥�:] a ]Be:mo�Jp�Y¥e&Y�� a iB� a ]Bp|p|]HbnmWiJj\Y/^nb�[WYZ)> ��xI
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 V

¬�Yhp�iSe�qY/[oYwe&Y¡� a iB� a ]Bp|p|]HbnmoiJj Y/^sbze:m a Y/klbsY/p�Y/j!bze�dY a mo{ dYwe&Yw[W]�bsY/k���j:mW� ` Y¡e�Y¡kliJj:klYc��bnmoiJj«e�mW{BY a �^nm � dYcYBV �Zj&Y�]H�:�:[WmWkc]HbnmoiJj�Y/^sbh^sb a�` klb `�a dYcY�Y/j ` j1Y/j�^sY/p\�:[oY�e&Y�^nY a {BY `&a ^¡mWp��O[W]BjPb,dY/^��:] a �:[ ` ^�moY `&a ^� a iSklY/^n^ ` ^cV �Zj$^sY a {BY `&a i ` p|]Bk��:mWj&Y�q]�dYcbn]Hbn^r�SqY a Y ` jIY/j�^sY/p\�:[oY�e&Y a Y/^�^si `&a klY/^\p�i,e:m � dYcY/^f�O] ae&Y/^¡kliJp|p|]Bj:e&Y/^cV�y ��Y u dY/k ` bnmoiJjIe<� ` j&Y�kliJp|p|]Bj�e�Y\Y/^sbh]HbsiJp|mE� ` Y�Ycbhe�dYcbsY a p|mWj:mW^sbsY �<[W]#^ ` mobsY�e�Y/^kliJp|p|]Bj:e&Y/^¡Y/j�Y/jPb a dYcY#e ` ^nY a {BY `&a ^ ` � bZ��i `&a kliJj�j�]0_ �ob a Y�[W]�^ ` mWbsY�e&Y/^hkliJp#p|]Bj�e&Y/^¡Y/j ^si a bnmWYBVy6]�bsiJ[�dY a ]Bj:klY�] `Su g8] ` bsY/^rY/^sb�iB��bsY/j ` Y Y/j a dYc�:[WmE� ` ]Bj!br[oY/^r^sY a {BY `&a ^/V�y6Y�j�iJpf� a Y e�Y a dYc�O[WmW� ` Y/^e�dYc��Y/j�e¦e&Y/^zp|i,e&Y/^}e�Ywe�dYcg9]BmW[E[W]Bj�klYhkli ` {BY a bn^�Ycb�e ` j&iJp\� a Ywe&Yhg8] ` bsY/^zkliJj�kliJp#mobn]BjPbsY/^�bsiJ[tdY a dYcY/^cV¢�i `&a �|g9] ` bsY/^�kliJj�kliJp#mobn]BjPbsY/^/¤,mW[�g9] ` b ���vU a dYc�:[EmW� ` Y/^ ��i `&a bsiJ[�dY a Y a e&Y/^�e�dYcg9]BmW[E[W]Bj�klY/^ �O] a ] ana _Ycbn^g a ]Bj�kc^c¤&Ycb�� ����U a dYc�:[WmE� ` Y/^¥��i `&a bsiJ[�dY a Y a e&Y/^ze�dYcg8]BmW[W[E]Bj�klY/^z] a �:mWb a ]Bm a Y/^cV
y6Y/^z� a mEj�kcmo�:] `Su � a iB�:[�qY/p�Y/^\q] a dY/^si ` e a Yh��i `&a klY\p�i,e<qY/[WYf^siJj!b(�
UHV�[ � ]BkcklYc��bn]HbnmoiJj1�:] a [oY/^z^sY a {BY `&a ^ a dYc�:[EmW� ` dY/^�e&Yf[W]�p¦_Y/p�Y\^!dY/� ` Y/j:klY\e&YwkliJp|p#]Bj�e&Y/^c¤
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¢ a i,klY/^�^ ` ^ 	 � � Ycb

¬�iJj!{BY a ^n]HbnmoiJj � a ]Bj�^�]BklbnmoiJj
� qYc�J[oY/^�mWjPbsY a e�mW^n]Bj!b ' ^siJ[oY/p�Y/j!b
[oY/^zkliJp|p ` j�mWkc]HbnmWiJj�^ e&Yw[W]

��i a ^ze&Yw[W]�kliJj!{BY a ^n]HbnmWiJj b a ]Bj�^n]BklbnmoiJj
¢�iJmWjPb�e&Y a Yc� a mE^sYhe&Y/^}� a iSklY/^n^ ` ^ ¢AiJmEjPbze&Y a Yc� a mW^nY¡e�Y/^}iB���sYcbn^
�S�,j�kt� a iJj�mE^n]HbnmoiJj e&Yf[W]�^ni a bnmoY �,�Sj�k�� a iJj�mW^n]HbnmWiJj�e�Yw[W]�^si a bnmoY

e&Yw[E]�kliJjP{BY a ^�]HbnmoiJj e�Yw[W]rb a ]Bj�^n]BklbnmWiJj
� � � � UHV�� � yA]|e ` ]B[Emob!dYwe&Y/^zp�iSe�qY/[oY/^ze&Y/^�kliJjP{BY a ^�]HbnmoiJj�^�Ycb�e&Y/^}b a ]Bj:^n]BklbnmoiJj�^cV

�,V�[WYh{BiBbsY\e&Y/^ a dYc��iJj�^nY/^�e�dY/[Wmo{ a dYcY/^c¤
�,V�[ � mWjPb,dYc� a ]HbnmWiJj�e&Ywj&i ` {BY/[W[oY/^ a dYc�:[EmW� ` Y/^}[oi a ^n� ` Yh[oYwj&iJp\� a Ywe&Y a dYc�O[WmW� ` Y/^¥Y/^sb�mWj:^ ` � ^n]Bj!bcV
¬�YcbsbsY\]H��� a iSk��&Y¡Y/^sb�e&i,k ` p�Y/jPb,dYcYw�O] a e&Yhj&iJpf� a Y `Su � a i � Ycbn^(�&Y/jPb a Y\] ` b a Y/^c¤ �SmWg�b � 
IY/j�^t~ � 
 ¤¬¥m a k ` ^�� ¬�i,iB� �B� 
 ¤ ' ^nmW^�� ��m a p �B�&
 ¤ � � � � ¬ a mW^�ªH� 
 ¤J¬�iJj�^ ` [ � ��mW^n�:ªSU 
 ¤BXZY/[obn]7� � � ¬¥�&Y a ªB�&
 ¤7Ycbc¤�� iJ[obn]Bj���S� a mEªB� 
 V
� ` Y ana ]Hi ` mBYcb �Sk���mW�5Y a dYcbn]H�:[WmE^n^sY/j!b ` jh[WmoY/j¡Y/j!b a Y [WY p�i,e<qY/[WY e&Y/^<b a ]Bj�^�]BklbnmoiJj�^KYcbAklY/[ ` mBe&Y/^Kp#]7�k��:mWj&Y/^Zq] dYcbn]Hbn^�� � ` Y a ªB� 
 V,yKY/^�] ` bsY `&a ^�e�dY � j�mW^n^nY/jPb ` j|p$dY/kc]Bj�mW^np|Y��AdY/j�dY a mW� ` Y �8X � �v¤,X��Sj�]Bp|mEk��

� Y a p|mWj�]HbnmEj&� � ` [obnmWkc]B^sb! ¥� ` m�Y/^sb��:] a ]BpMdYcb a dY���i `&aza dY/]B[WmW^nY a [oY/^ze:m ��dY a Y/j!bn^Zp$dY/kc]Bj�mW^np�Y/^�e&Yw�:]B^nY
a Y/� ` mW^#�:] a [oY/^�e&Y `Su p�iSe<qY/[oY/^cV¥yKY1� a iB�:[�qY/p|Y��AdY/j�dY a mW� ` YIkliJj�^nmW^nbsY�Y/j ` j&Y�� a mW^sY«e&Y�e�dY/kcmW^nmoiJjK¤�:] a p#m ` jr� a i ` ��YB¤Oq]h�:] a bnm a e<� ` j�Y/j:^sY/pf�O[oYze&Y a dYc��iJj�^sY/^ ��dY/j�dY a dYcY/^\q]f[W]h^ ` mobsY}e<� ` j&Y a Y/� ` _YcbsYBV!yKY/^�:] a ]Bp¦qYcb a Y/^�e ` pMdY/kc]Bj:mW^np�YZ^siJjPb�[W]h^!dY/p|]Bj!bnmW� ` Y�e ` p�Y/^�^n]H�BY�e&Y a Y/� ` _YcbsYB¤S[oY}� a i ` ��YB¤J[W]h^n�,j!bn] u Ye ` p�Y/^n^n]H�BYre&Y a dYc��iJj�^sY�YcbZ[W] a qYc�J[oYre<� mWj!bsY a � a dYcbn]HbnmoiJjKV5y6Y\bn]H�:[WY/] ` UHV���p�iJj!b a Yr[oY/^�{7]B[oY `�a ^�e�Y/^�:] a ]Bp¦qYcb a Y/^���i `&a [oY/^}e�Y `Su p|i,e<qY/[oY/^/V

� ��+7�:" )�P%0+7�, � ?<��)�S�9� �A�, �%0+7� >  /��@B%('9? >  � ?<��)�,�9���A�, #"$��@
�A' > �! |� Q�!%0�&%( 
� Y/� ` _YcbsY X�Y/p#]Bj�e&Yfe&Yh{BiBbsY �1Y/^n^n]H�BY¦q]|e�m � ` ^sY a

� Y/^sbnmWiJj�j�]Bm a Y/^ � a i ` �5Y
� a i ` �5Y e<��iB� � Ycbn^ e�Y

� � 	  e�m � ` ^nmoiJj
��i a [oiB�BYfy6iB�JmW� ` Y�� ��y  

� dYc��iJj�^nY � 	 ` m �ri ` � "�iJj � �

" ` pMdY a i#e `¦a dY/klYc��bsY `&a � " �  
� ]B[WmWe�dYf^�m " ` p$dY a i a Y/� ` _YcbsY��

' jPbsY a � a dYcbn]HbnmoiJj bsi ` ^�[oY/^ �
	 ^ p#] u mWp ` p e&Y/^
a dYc��iJj�e&Y/j!b�� 	 ` m � � �Zy � " �  

� � � � UHV�� � y6Y/^z[WmoY/j:^¥Y/jPb a Y\[oY/^}p�iSe�qY/[oY/^�e&Y/^zb a ]Bj�^n]BklbnmoiJj:^}Ycb�e&Y/^zp#]Bk���mWj�Y/^\q]$dYcbn]Hbn^cV

y6Yr� ` ]Hb a m�qY/p|Y��:] a ]Be�mo�Jp|Yre�Y�� a iB� a ]Bp|p|]HbnmWiJjIp�i,e�dY/[EmW^n]Bj!b¡[E]#bsiJ[�dY a ]Bj:klY#] `Su g8] ` bsY/^hY/^nbw[oY)> ��xI
!��
U� � 28�C%6)>�	%V��
?
!�[��
3�7�!
�#C 	"$�0�;%V��
3��V�¬¥Y�p�iSe�qY/[oY�e&Y�� a iB� a ]Bp|p#]HbnmoiJj|Y/^sb�e�dY a mo{ dYZe ` p�i,e<qY/[WY
U/ª



e&Y/^�p|]Bk���mEj&Y/^�q]MdYcbn]Hbn^cV<yA]|e�m ��dY a Y/j�klYf� a mWj�kcmo�O]B[oY a dY/^�mWe&Yfe�]Bj:^�[oYhg8]Bmob�� ` Yf[oY/^ a dYc�:[WmW� ` Y/^zj�Yf^siJj!b�:]B^ ]Bklbnmo{BY/^ �5Y/j:e�]BjPb [���Y u dY/k ` bnmoiJj�^n]Bj:^�i,kck `&a�a Y/j�klYze&Y¥g8] ` bsYBVByKY/^ kliJp|p#]Bj�e&Y/^ ^siJj!b ` j�mW� ` Y/p�Y/j!bb a ]Bmob,dYcY/^��:] a�` j|^sY a {BY `&a �8[oYz� a mEp|]Bm a Y& t¤B[oY/^�] ` b a Y/^��8[WY/^ ^sY/kliJj�e�]Bm a Y/^! �j&Y�^siJjPb � a dY/^sY/j!bn^�� ` ��Y/j#kc]B^e&Y�g8] ` bsY/^we ` � a mWp|]Bm a YBVK¬�Y|p�iSe<qY/[oYr��]H����Y/[�dY a dYc�:[WmEkc]HbnmoiJj 2��H�C�C%6W	
#��^sY|e�mE^sbnmWj&� ` Yre&Y�klY/[ ` m e�Y/^p|]Bkt��mWj&Y/^¥q]�dYcbn]Hbn^A�5]H����Y/[�dY a dYc�:[EmWkc]HbnmoiJjK��#��&%6W	
 �:�:] a�` j&Y �O[ ` ^�� a ]Bj�e�Y ^nmWp��O[WmWkcmob,dY e&Y/^Ap$dY/kc]Bj�mW^np�Y/^p|mW^�Y/j�§ ` { a YBV,­�j#Y���Ycbc¤&mWkcm�¤,[���i a e&iJj�j:]Bj�klY/p�Y/j!b�e&Y/^ a Y/� ` _YcbsY/^¥Y/^sb}^nmWp��O[Wm � dYzkc] a klY/jPb a ]B[WmW^,dYhk��&Y��[oY¥� a mEp|]Bm a Y�Ycb [oY¥{BiBbsY�j<��Y u mW^sbsY}�:]B^cV ' [SY/^sb�q]¡j&iBbsY a � ` Y}klY a bn]BmWj&Y/^ mWp��:[W]Bj!bn]HbnmoiJj�^�e&Y/^ p#]Bk���mWj�Y/^�q]dYcbn]Hbn^�^ ` ����i a bsY/jPb�Y/j �:[ ` ^�[oY¡p�i,e<qY/[WY¡e ` � a mWp|]Bm a YzYcb}e&Y/^¥^sY/kliJj�e�]Bm a Y/^�XZY/[obn]7� � ���,��Y/m �Bª 
 VS¢�] a p#m[oY/^ a dY/]B[WmE^n]HbnmoiJj�^}Y u mW^sbn]Bj!bsY/^c¤�kcmobsiJj:^ � `�a ]H�BY/j¦�J�B�B� � ��i a ���B� 
 ¤ � ] a �BiJj �H�B� � ��i a ���Bª 
KYcb ��]Bj&Ycbn�&i� ­ [Ej&iPªB�7� 
 V
­�jPb a Yw[E] a dYc�O[WmWkc]HbnmoiJj �:]B^�^nmo{BYhYcbz[W] a dYc�:[WmEkc]HbnmoiJj¦]Bklbnmo{BYB¤:[W] a dYc�O[WmWkc]HbnmoiJjk��
�)@%VL��0#E�&%VW;
�� �¥] ana ªH��¤¢�i���Y0ªSU�
��5Y a p�Ycbwe&Y|kliJp\�:mWj&Y a [ � ]/{H]BjPbn]H�BY¦e&Y|[W] a dYc�:[WmWkc]HbnmoiJj��:]B^n^nmo{BY �8^n�,j�kt� a iJj�mE^n]HbnmoiJj�]BmW^,dYcY& ]/{BY/kh[ � ]/{H]BjPbn]H�BYhe&Y¡[W] a dYc�O[WmWkc]HbnmoiJj�]Bklbnmo{BY �9g9]Bmo�O[oY�mWj!bsY ana�` ��bnmoiJj|e ` ^sY a {SmWklY& tVSXZ]Bj:^�klY¡p�iSe�qY/[oYB¤S[oY� a mEp|]Bm a Y\g9]Bmobw^ ` mo{ a Y�[WY/^ZkliJp#p|]Bj�e&Y/^w] `&u ^sY/kliJj�e:]Bm a Y/^cVA¬�Y `&u � kcm [oY/^¡Y u dY/k ` bsY/j!b\^n]Bj�^¡� a i,e ` m a Ye&YwkliJp|p#]Bj�e&Y/^zY/j�^si a bnmoYBV
yA] a dYc�:[EmWkc]HbnmoiJj��:]B^n^nmW{BY\Y/^sbZY/p��:[Wi0� dYcY|] ` ^n^nmA�:moY/j1�5i `�a p�iSe�dY/[WmW^sY a [W]�bsiJ[tdY a ]Bj�klY|] `Su g9] ` bsY/^� ` Y¡�5i `�a ]BpMdY/[WmWi a Y a [oY/^�bsY/p��:^}e�Y a dYc��iJj�^nYBVSy6Y¡�5iJmEjPb¥kliJp|p ` jvq]�klY/^}e&Y `Su iB��� Y/klbnmWg9^¥Y/^sb}[�� ] ` �H�p�Y/j!bn]HbnmoiJj�e&Y�[W]\e�mW^s��iJj�mW�:mW[Wmob,dYBVJ¬�YcbsbsY¡e�dY/p|] a k���Y¡e�i ` �:[oYz^sY a Y/p|] a � ` YZ^ `&a bsi ` b�e�]Bj�^�[W]wkliJj�klYc�&�bnmoiJjwe�Y/^K^sY a {BY `&a ^Ke&Y � kt��moY a ^cV/¢�] a Y u Y/p��O[oYB¤ � � � "Z£ ��� �¥��mWe:ªH� 
 ¤ �Z] a � � yAmW^ � ªSU 
PYcb6­�k��&i � �ZmW^s�PªB� 


` bnmW[EmW^sY/j!bK[W] a dYc�:[EmWkc]HbnmoiJj\�:]B^n^nmo{BY�� a mWj:kcmo�:]B[oY/p�Y/j!b<��i `&a ]BpMdY/[Emoi a Y a [W]zbsiJ[�dY a ]Bj�klY}] `Su g9] ` bsY/^c¤7y6i,k ` ^� 
�]B[ � �B� 
 ¤:£�mWk ` ^
� ¢AiB��Y0ªH��
 ¤O¬�i,e:]����S]Hb �&ªH�H� 
6^ `&a bsi ` b}��i `&a ]BpMdY/[WmWi a Y a [oY/^¥bsY/p|�:^�e&Y a dYc��iJj�^nYBV
y6Y/^�^sY/kliJj:e�]Bm a Y/^���Y ` {BY/jPb1_Ycb a Y ` j�mW� ` Y/p�Y/j!b#e&Y/^�mWp|]H�BY/^ e ` � a mWp|]Bm a Y¦� a dY/^sY/j!bsY/^ Y/jDpMdYl�p�iJm a YZ^sbn]H�O[oY�Ycb}] ` bsiJp#]HbnmW� ` Y/p�Y/jPb a dY/k ` ��dY a dYcY/^�[oi a ^�� ` � ` j&Y�g8] ` bsYh^ `&a {SmoY/j!bcV&¬¥YcbsbsY¡pMdYcbn��i,e&YhY/^nbkliJp|p ` j�dY/p�Y/j!bw]H����Y/[tdYcY|[W] ��
M2$�C%V�!
>� � ��
!�C��
 � �R2��	�>��
�#C � WE��
�)�
�"$�R�	�3�C%0I
���
lV �SmA[WY/^Z^�] ` {BYc�J] a e&Y/^e&Y/^ZmWp|]H�BY/^¡e ` � a mWp#]Bm a YhY/j�p$dY/p�iJm a Y�^sbn]H�:[WY\^c��Y���Y/klb ` Y/j!b¡] ` bsiJp|]HbnmW� ` Y/p�Y/j!b¡]B[Wi a ^�] ` k ` j��O]7�

a ]Be�mW�Jp�Y�e�Y�� a iB� a ]Bp|p|]HbnmWiJjIj<��Y/^sbhj�dY/klY/^n^n]Bm a YBV6X���i<q` ¤K[W]�bsiJ[tdY a ]Bj�klY#] `Su g9] ` bsY/^he&Yc{,mWY/jPb¡b a ]Bj�^s��:] a Y/j!bsY�q]1[�� ` bnmW[WmE^n]HbsY `&a V�¢�] a ]Bj�]B[oiB�JmWY#]/{BY/k�[oY|p�iSe�qY/[oY#e&Y/^fkliJjP{BY a ^�]HbnmoiJj�^c¤�[�� ]H���:[WmEkc]HbnmoiJj ��Y ` b_Ycb a Y|{ ` Y�kliJp|p�Y ` j&Y�kliJj!{BY a ^n]HbnmoiJjvmWj�kc[ ` ]Bj!b�bsi ` ^w[oY/^Z� a iSklY/^n^ ` ^¡e&Y�[�� ]H�:�:[WmWkc]HbnmoiJjKVOyKi a ^n� ` � ` j� a iSklY/^n^ ` ^ e�dYcg9]BmE[W[oYB¤P^siJj#Y u dY/k ` bnmWiJj a Yc� a Y/j�e1q]f�:] a bnm a e<� ` j&YzmWp#]H�BY�� a dY/^sY/j!bsYZY/j#pMdY/p�iJm a Y�^sbn]H�:[WYBV¬�YcbsbsYzmWp#]H�BY¥e�iJmobA{ dY a m � Y a [ � ]B^n^sY a bnmoiJj�� �s[���Y u dY/k ` bnmoiJj|e�Y¥[ � ]H���:[WmWkc]HbnmWiJjwY/^sb kliJ��dY a Y/j!bsY��SV!y6Y/^�mWjPbsY a �]BklbnmoiJj�^�e&Yw[�� ]H���O[WmWkc]HbnmoiJj¦]0{BY/kf[oYfp|iJj�e&YhY u b!dY a moY `&a e�iJmo{BY/jPb�{ dY a m � Y a [�� ]B^n^sY a bnmoiJj � �s[�� mWj!bsY a ]BklbnmoiJjj<� ] `&a ] �s]Bp|]BmE^}��Y/^siJmWj¦e<�o_Ycb a Y a Y � i ` dYcY��SV
¢�i `&a kliJj�kc[ `&a YB¤!e&YZj&iJpf� a Y `Su ] a bnmWkc[oY/^ � a _iJj&Y/j!b�[WY�e�dYc{BY/[oiB����Y/p�Y/j!b¥e&Y/^ �:] a ]Be�mo�Jp�Y/^�e&Yz� a iH�� a ]Bp|p#]HbnmoiJjI��i `&a p�iSe�dY/[WmW^sY a [W] bsiJ[tdY a ]Bj�klY�] `Su g8] ` bsY/^c¤6{BiJm a Y|[�� ` j:m � kc]HbnmoiJj e&Y|bsi ` ^wklY/^w�:] a ]7�e�mo�Jp|Y/^KY/j ` jf^sY ` [ ���Skt��[EªSU 
 V(X¡]Bj�^ ` j�Y ] ` b a Y�iB��bnmW� ` YB¤(e&Y/^ a Y/k���Y a k��&Y/^fdYcb ` e�mWY/jPb�[oY/^6]H�O^sb a ]BklbnmoiJj�^e ` ^n�,^sbcqY/p�Yre<��Y u �:[oiJmobn]HbnmWiJj¦��Y a p�Ycbsbn]Bj!b�[W]�b a ]Bj�^s�:] a Y/j:klY\e&Yf[E]�bsiJ[tdY a ]Bj�klYr] `Su g9] ` bsY/^���i `&a [WY/^

` bnmW[EmW^n]HbsY `&a ^ � �¥]BkliPªSU 
 V�¬Z��Y/^nb\klYcbsbsY e&Y a j�m�qY a Y#{BiJmoY�� ` Y#j&i ` ^fe�dY/kcmWe&iJj:^fe&Y#^ ` mo{ a YBV6y � ] a � ` p�Y/j!b� a mEj�kcmo�:]B[BY/^nb�[WY�p¦_Y/p�Yz� ` Y��5i `�a [oY¥k��&iJm u e&Y¥j&Y��O]B^ ` bnmW[WmW^sY a e&Y�bsY/k���j�mE� ` Y/^�e&Y��AdY/j�moY}[oiB�JmWkcmWY/[�V(­�jY���Ycbc¤7[oY/^ ` bnmW[EmW^n]HbsY `&a ^<kliJj:klYc{7]Bj!b e&Y/^A]H�:�:[WmWkc]HbnmoiJj:^KkliJp|p�Y a kcmE]B[oY/^¥q] ` ^n]H�BY��AdY/j�dY a ]B[&j&Y�^si ` ��]BmobsY/j!b�:]B^ ` bnmW[WmW^sY a e&Y#�:] a ]Be�mo�Jp|Y/^he&Y|� a iB� a ]Bp|p|]HbnmoiJj�^n��dY/kcmW]B[oY/p�Y/j!bw��i `&a [W] bsiJ[�dY a ]Bj:klY�e&Y/^fg9] ` bsY/^/Vy6]�bsiJ[tdY a ]Bj�klY¦] `Su g8] ` bsY/^\Y/^sbf{ ` Y�kliJp#p�Y ` jv^sY a {SmWklY�e ` ^s�S^sblqY/p�YBV ¢�] a kliJj�^,dY/� ` Y/j!bc¤ e�]Bj�^�[W]^ ` mWbsYwe&Yw[��LdYcb ` e&YB¤:j�i ` ^zj&i ` ^}mEjPb,dY a Y/^n^nY a iJj�^�] `&u ]H�:^nb a ]BklbnmoiJj�^ze ` ^s�S^sblqY/p�Yfe<��Y u �:[oiJmobn]HbnmWiJj¦��i `&a[W] a Yc� a mW^sYh^ `&a Y a�a Y `&a �:] a�a Y/kli ` { a Y/p�Y/j!b�] ana m�qY a YBV
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¢�i `&a a dY/]B[WmW^nY a [WY/^�p�iSe<qY/[oY/^ e&Y�� a iB� a ]Bp#p|]HbnmoiJj<¤¥[oY ^s�,^nblqY/p|Y eK��Y u �:[WiJmobn]HbnmoiJj e&iJmob�g�i `&a j�m aklY a bn]BmWj�Y/^«]H�:^sb a ]BklbnmWiJj�^�� ��mW^n�:ªB�&
��z[�� ��i a [oiB�BY �J[oiB�:]B[oY�kliJp#p ` j�YB¤z[W]�e�m � ` ^nmoiJj<¤�[W]��BY/^sbnmoiJj�e�Y� a i ` ��Y}e&Y}� a i,klY/^n^ ` ^c¤B[W]hpMdY/p�iJm a Yz^sbn]H�:[oYB¤J[oY}� a i,klY/^�^ ` ^ � ]H�:[oYB¤J[ � ]H����Y/[,e�Y�� a i,kOdY/e `�a Y\q]we�mW^nbn]Bj�klY� � ¢¥¬Z¤ ��� 
�)> ;�N
��]�� �#3
�� � ��
��[�;�V� �� zYcb¡[�� ]BklbnmoiJj ]HbsiJp|mW� ` YBV�¬}��]B� ` Y\]H�:^sb a ]BklbnmoiJj��5i `�ana ]Bmobw_Ycb a Y[oiJj&� ` Y/p�Y/jPb�e�dYc{BY/[oiB���¥dYcY 	�[oY�[oY/klbsY `&a ��Y ` b#^sY a Yc��i a bsY a ] `&u � ` �:[WmEkc]HbnmoiJj�^ � ¬ a mW^�ªSUc]S¤ ��mW^n�OªB�,¤y6y�ª7� 
���i `&a ` j�e�dYc{BY/[oiB�:�5Y/p|Y/jPb �O[ ` ^�kliJp��:[oYcbcV q� [W]h^ ` mobsYze&Yz[W]¡� a dY/^sY/jPbn]HbnmWiJj#e&Y/^ ]H�O^sb a ]BklbnmoiJj�^/¤j&i ` ^�mWj�e:mW� ` iJj�^wklY/[W[oY/^�� ` Y�kt��]B� ` Y �:] a ]Be�mo�Jp|Y�e&Y�� a iB� a ]Bp#p|]HbnmoiJj ` bnmW[WmW^nYBV6yKY/^ a Y/[W]HbnmWiJj�^\e�Ye�dYc��Y/j�e�]Bj�klY/^he�Y/^w]H�:^sb a ]BklbnmWiJj�^he ` ^s�S^sblqY/p�Y#e<��Y u �:[oiJmobn]HbnmWiJjI[oY/^ ` j&Y/^Z�:] aha ]H�:�5i a b¡] `&u ] ` b a Y/^]BmWj�^�m<� ` � ]0{BY/kf[oY/^z�:] a ]Be�mo�Jp|Y/^}e&Yh� a iB� a ]Bp#p|]HbnmoiJj«^siJj!b a Yc� a dY/^sY/jPb,dYcY/^¡e�]Bj�^�[W] � � `&a Y|UHV��,V
X¡]Bj�^ ` j ^n�,^sbcqY/p�YImWj�g�i a p#]HbnmW� ` Y a dYc�:] a bnm�¤�k���]B� ` Y ` j�mob,dY1e ` ^s�S^sblqY/p�Y ��iJ^n^lqY/e&Y1^�]�� a iB� a Yj&iBbnmoiJjDe ` bsY/p��O^cV 	 a ¤ [W]�e�dYcbsY/klbnmoiJj�e&Y/^#Y ana Y `&a ^|Ycb�[WY�e�mW]H�Jj&iJ^nbnmWk«e&iJmo{BY/j!b�mEj�^!dY a Y a [ � mWj�^sbn]Bj!be<��iSkck `&ana Y/j:klYZe<� ` j&Y�g8] ` bsYhe�]Bj�^�[���Y u dY/k ` bnmoiJj¦e ` ^s�,^nblqY/p|YBV�¢Ai `�a klY/[E]S¤ ` j&YU4� 	�C�� �.f
R.0�B =
��	�^
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¥Y/^sb j�dY/klY/^n^�]Bm a YBVJ¢ a ]HbnmW� ` Y/p�Y/jPbc¤BmW[!Y u mW^sbsY¥e&Y `Su ]H��� a i,kt�&Y/^zq]¡[�� mWp��:[E]BjPbn]HbnmoiJj�e<� ` j�Y��&i a [WiB�BY�J[oiB�:]B[WY�kliJp|p ` j&YBVBX¡]Bj�^�[W]�� a Y/p|m�qY a Y�]H��� a i,kt�&YB¤B[oY/^��&i a [oiB�BY/^��:�!�S^nmW� ` Y/^6e&Y/^ ` j:mob!dY/^�e ` ^n�,^sbcqY/p�Y^siJj!b�^s�Sj�kt� a iJj�mW^,dYcY/^¡q]we&Y/^�mWjPbsY a {7]B[W[WY/^ a dYc� ` [WmoY a ^/VPyKY/^��&i a [oiB�BY/^ �:�P�S^nmW� ` Y/^�� a mW^sY/^ e&Y `Su q]we�Y `Su j�Ye&iJmo{BY/j!bz�:]B^�^c�LdY/kc] a bsY a �:[ ` ^}e<� ` j&YwklY a bn]BmWj&Y\e�mW^sbn]Bj�klYBV�¢�] a kliJj�^!dY/� ` Y/jPbc¤�[�� �&i a [WiB�BYh�J[oiB�:]B[oYwkliJpr�p ` j&Y}e�dYc��Y/j�e�e&Yz[W]¡e�m � ` ^nmWiJj<V(X¡]Bj�^ [E]Z^nY/kliJj�e&Yz]H��� a i,kt�&YB¤ ` j&Y}�&i a [WiB�BY¥[WiB�JmW� ` Y�Y/^nb kliJj�^sb a�` mWbsYBV­ [E[oY¡i a e&iJj�j&Yw[WY/^ze�m ��dY a Y/jPbsY/^�]BklbnmoiJj�^ze ` ^s�S^sblqY/p�YfY/j¦g9i a p|]Bj!b ` j¦b a Y/mW[W[WmW^�e&YfklY/^�]BklbnmoiJj�^cVq� e�Y�j&iJp\� a Y ` ^nY/^ a Yc� a mW^sY/^c¤ ` j&Y ` j:mob!dY�e ` ^s�S^sblqY/p�Y�kliJp#p ` j:mW� ` Y�]/{BY/k�bsi ` bsY/^r[oY/^�] ` b a Y/^

` j�mWb!dY/^/V�¬Z��Y/^sb�[W] �	% � � �C%' 	"�V�yKY1p|Y/^n^n]H�BY1e:m � ` ^!dY«Y/^sb#��dY/j�dY a ]B[WY/p�Y/jPb¦e�dY/[WmW{ a dY�^siJmob�q]vbsi ` bsY/^�[WY/^
` j�mWb!dY/^�j&iJj�g8] ` bnmo{BY/^�e<� ` jr� a i ` ��Y�^niJmob�q]w] ` k ` j�Y�e<��Y/[W[oY/^���#'�!+P[�� ]B[EmWj�dY/]w� ` m&^ ` mob ��i `&a [W]hj&iBbnmoiJj|e�Y� a i ` ��Y& tV5yKY\p|Y/^n^n]H�BYre�m � ` ^!dYwY/^sb��:[W]Bk:dY�e�Yfp|]Bj�m�qY a Y�kliJ��dY a Y/j!bsY|e�]Bj�^�[WYwb a Y/mW[W[EmW^}e&Y/^�]BklbnmWiJj�^�e `^s�S^sblqY/p�YBV � i ` bsY/^}[oY/^ ` j:mob!dY/^¥�:[W]BklY/j!b�bsY/[E[oY¡g9] ` bsYh^siJmWb¥]0{7]Bj!b�^siJmWb¥]H� a qY/^z[W] a dY/klYc��bnmoiJj«e&Y¡bsY/[<p�Y/^s�^n]H�BY�e�m � ` ^!dYBV ��j\p$dY/kc]Bj�mW^np|Y e&Y e�m � ` ^�moiJj � ]H�:[oY �J] a ]Bj!bnmob�� ` Y bsi ` bsY/^A[oY/^ ` j�mob,dY/^6j�iJjS� e�dYcg9]BmE[W[W]Bj!bsY/^
a Y �kliJmo{BY/j!b¥[oY�p�Y/^�^n]H�BYZe:m � ` ^!dY�e�]Bj�^ ` j#mWj!bsY a {H]B[W[oY�e�YzbsY/p��:^�kliJj�j ` i ` � ` YZ[��LdY/p�Ycbsb a mWklYZY/^sb¥]/{BY a �bnmoYwe&Y/^zg9] ` bsY/^/V ��j�p$dY/kc]Bj�mW^np�Y\e&Ywe�m � ` ^nmoiJj ]HbsiJp|mE� ` Yh�J] a ]BjPbnmob�Y/j¦�:[ ` ^¥� ` Ywbsi ` bsY/^�[oY/^ ` j�mWb!dY/^i ` ] ` k ` j&Y a Y �kliJmo{BY/j!b�[oY p�Y/^n^n]H�BYBV ­ j�kliJj�kc[ ` ^nmoiJj<¤A[W]1e:m � ` ^nmoiJjve�dYc��Y/j�eMe&Y [�� �&i a [WiB�BY��J[oiB�O]B[oYkliJp|p ` j&Y��5i `�a [W]wkliJ��dY a Y/j:klYZYcb�e&Y�[E]h�BY/^sbnmoiJj�e&Yz� a i ` �5Y��5i `�a [W]we:mW^n^,dY/p|mWj:]HbnmoiJj|e&Y/^�p�Y/^n^n]H�BY/^e�]Bj�^ ` j � a i ` ��YBV

¬�Y a bn]BmWj�^�^sY a {SmWklY/^�e ` ^s�S^sblqY/p�Yze&iJmo{BY/j!b�_Ycb a Yze�dY/[Wmo{ a dY/^��:] a ` j\� a i ` ��Y�e�Y�� a i,klY/^�^ ` ^A�5i `�a _Ycb a Ykli ana Y/klbn^/V!¢�i `&a klY `&u � [Lq]S¤ ` j|pMdY/kc]Bj�mE^np�Y�e�YR.=
��3�&%' 	"_��
A.0�1 � 2F
¡�5Y a p�Ycb e&Y�kliJj�j:]0_ �ob a Y�[���Y/j:^sY/pf�O[oYe&Y/^ p|Y/pf� a Y/^�q]¡bsi ` b mWj�^nbn]BjPbcVJy6Yzp _Y/p�Y�pMdY/kc]Bj�mW^�p�Y}� a dYc{BiJmob [WY/^ � a iSk:dY/e `&a Y/^ e&Y a Y/kliJj � � `&a ]HbnmWiJj[oi a ^�e&Y/^zY/j!b a dYcY/^�YcbZe&Y/^z^si a bnmoY/^�e&Yf� a iSklY/^n^ ` ^}e ` � a i ` ��YBV:y6]|�BY/^sbnmoiJj�e�Yw� a i ` ��Ywe�dYc��Y/j�e«e&Y\[W]e�m � ` ^nmWiJj���i `&a [ � ]HbsiJp|mWkcmob,dYfe&Y/^�p�i,e:m � kc]HbnmoiJj�^/V
X ` �5iJmEjPbze&Y\{ ` Y\e&Yf[E]�bsiJ[tdY a ]Bj�klY�] `Su g8] ` bsY/^c¤�[oY/^�pMdY/p�iJm a Y/^�e ` ^s�S^sblqY/p�Yr^siJjPbZe�mo{SmW^,dYcY/^zY/je&Y `Su b �,��Y/^cV:y6]{)w�
!)� ;%V��
�WH 	���;�&%6��
\��Y a e¦^niJj¦kliJjPbsY/j ` [oi a ^n� ` Y¡^ `&a {SmoY/jPb ` j�Yhg9] ` bsYB¤�[E]{) �
!)> 	%V��
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r[oYw�J] a e�YBVOyKY/^Z]Bkck7qY/^#q]#[W]#p$dY/p�iJm a Y�^sbn]H�:[oY�e&iJmo{BY/j!bw_Ycb a Yr]HbsiJp|mW� ` Y/^cVOyA]|pMdY/p�iJm a Y\^sbn]H�:[WYj&Ywe�dYc��Y/j�e«eK� ] ` k ` j&Yw] ` b a Yw]H�:^sb a ]BklbnmoiJjKV
�Zj�28�1 �#3
3�C� � �[a���
��^
ZY/^sb ` j#� a iSklY/^n^ ` ^�� ` mOkliJjPbnmEj ` Y¡e&YZ^c��Y u dY/k ` bsY a kli a�a Y/klbsY/p�Y/j!b¥p¦_Y/p|Y¡^/� mW[Y/^sb�mWjPbsY a�a iJp�� ` �:] a�` j&Y}g8] ` bsYBV!y6Y�pMdY/kc]Bj�mW^�p�Y�^sY�e�mo{SmW^sY¥Y/j#e&Y `&u bsY/p|�:^cVP¢�Y/j�e�]Bj!b [���Y u dY/k ` bnmoiJj<¤e&Y/^�mWp|]H�BY/^ e ` � a iSklY/^n^ ` ^ ^siJjPb�^n] ` {BYc�J] a e�dYcY/^�Y/j�p$dY/p�iJm a YZ^sbn]H�:[oYBVPy6i a ^n� ` Y�^ `�a {,mWY/jPb ` j�Yzg9] ` bsYB¤

�SU



[oYZ� a iSklY/^n^ ` ^ a dYcbn]H�:[WmWb�^siJj�Y u dY/k ` bnmoiJjvq]\�:] a bnm a e<� ` j&YZe&Y/^¥mWp|]H�BY/^�� a dY/kOdY/e&Y/p|p|Y/jPb�^�] ` {BYc�J] a e�dYcY/^cVyKY�� a i,klY/^�^ ` ^ � ]H�:[WY�e�dYc��Y/j�eIe&Y|[E]�pMdY/p|iJm a Y#^sbn]H�O[oYr�5i `�a [E]¦^n] ` {BYc�J] a e&Y|e�Y/^wmWp|]H�BY/^hYcbwe�Y|[W]�BY/^sbnmoiJj1e&Yh� a i ` ��Yh��i `&a [W] a Yc� a mW^sY¡Ycb�[W] a Y/kliJj � � `&a ]HbnmWiJj<V
y �e�C202F
!�]��
p2$�� �#T�
�� � ��
 I�P�	%V�3�,�	"$#3
�Y/^sb ` j�p$dY/kc]Bj�mW^np|Y�e&Y|kliJp|p ` j�mEkc]HbnmoiJj�mWj!bsY a � a iSklY/^n^ ` ^cVy � ]H�:�5Y/[ Y/^sbwY u dY/k ` b!dY¦�O] a [oY|� a i,klY/^n^ ` ^w]H����Y/[W]Bj!b �8[oY#kc[EmoY/jPb! ¡Ycb\[oY|kli a �O^fe&Y#[E]¦� a iSk:dY/e `&a Y|�O] a[oY|� a i,klY/^�^ ` ^f]H�:�5Y/[�dY �8[oY�^nY a {BY `&a  tV�y ��Y u dY/k ` bnmoiJj�e ` kc[WmoY/j!bfY/^nbf�:[oiS� ` dYcY � ` ^n� ` � ] `Ia Ycbsi `&a e&Y�[W]

a dYc��iJj�^sY�e ` ^sY a {BY `&a V � ` mo{7]Bj!b�[oY/^�mWp��:[E]BjPbn]HbnmoiJj:^c¤:[�� ]H����Y/[<e&Y\� a iSk:dY/e `&a YwY/^nb�Y u dY/k ` b!dY|] ` p�iJmWj:^
` j&Y�g9iJmW^¡i ` Y u ]BklbsY/p�Y/j!b ` j&Y�g�iJmE^hi ` ] ` �:[ ` ^ ` j&Yrg9iJmW^cVKy � ]H�:�5Y/[ e�Y|� a iSk:dY/e `&a Y|e�dYc��Y/j�eIe&Y�[W]pMdY/p�iJm a Y\^sbn]H�:[WYw��i `&a [oY/^ a dYl� Y/^�^n]BmW^ZYcb�e&Y�[W]�e�m � ` ^nmoiJj ��i `&a [W] a dYc�:[WmEkc]HbnmoiJj«e&Yf[ � ]H����Y/[�q]�bsi ` bsY/^[oY/^ a dYc�O[WmW� ` Y/^}e ` � a i ` ��YBV

y �e�0#��&%' 	"r�;�, 	)@%&m � 
hY/^sb}[oY a Yc� a i ` ��Y/p�Y/jPb¥e<��iB�¥dY a ]HbnmWiJj�^¥Y u dY/k ` b,dYcY/^Z�:] a �:[ ` ^nmoY `&a ^ ` j�mob,dY/^}� ` m]H���:] a ]BmW^n^sY/j!b«kliJp|p�Y ` j�YIb a ]Bj�^sg9i a p|]HbnmoiJj�eK�LdYcbn]Hbn^�mWj�e:mo{,mE^nmo�:[oY¦��i `&a [oY/^�] ` b a Y/^¦Y u dY/k ` bnmoiJj�^cVy � mEj�e�mo{SmW^nmo�OmW[Wm�b!dY}^c��Y u � a mWp�Y��:] a � ` ]Hb a Y�� a iB� a m�dYcb!dY/^(�&[�� ]HbsiJp|mEkcmob!dYB¤S[E]\kliJ��dY a Y/j:klYB¤�[�� mW^siJ[oY/p|Y/jPb�Ycb}[W]��Y a ^nmW^nbsY/j�klY � ��]HY a �B� 
 V:y � ]BklbnmWiJj�]HbsiJp|mW� ` YhY/^sb a dY/]B[WmW^,dYcY\e:]Bj�^ ` j � a i,klY/^n^ ` ^ � ]H�:[oYBV

��]BmWj!bsY/j�]BjPbc¤Sj&i ` ^ kliJj�^sb a�` mE^siJj�^ [oY}� a ]H�:�&Y�e&Y/^�e�dYc��Y/j�e�]Bj�klY/^�e&Y/^ �:] a ]Be�mo�Jp�Y/^ e�Yz� a iB� a ]Bp��p|]HbnmoiJjF{,mW^s��q]7� {,mW^#e&Y/^|]H�:^sb a ]BklbnmoiJj�^|e ` ^s�,^nblqY/p|Y1e<��Y u �:[oiJmobn]HbnmWiJj<V�"�i ` ^�j&Y«p�iJj!b a iJj�^�� ` Y«[WY/^e�dYc��Y/j�e�]Bj�klY/^�e�m a Y/klbsY/^cV
�Zj&Y¦kliJjP{BY a ^n]HbnmoiJj Y/^sb ` j$� a i ` ��Y e�Y�� a i,klY/^�^ ` ^ � ]H�:[oY/^r� ` m�kliJp|p ` j�mW� ` Y/jPbr�:] a [oY �:mE]BmW^e&Y|p�Y/^�^n]H�BY/^cVAy6Y/^wkliJj!{BY a ^n]HbnmoiJj�^�e�dYc��Y/j�e&Y/j!bwe&iJj�k�e&Y/^f� a iSklY/^n^ ` ^ � ]H�:[oY/^¡Ycbfe&Y�[W] �BY/^sbnmoiJj�e�Y� a i ` ��YBV
y6Y/^�]BklbnmoiJj:^�e ` p�iSe�qY/[oY�e�Y/^ iB���sYcbn^�Ycb�]BklbnmoiJj:^�^niJjPb¥kliJj�^sb a�` mobsY/^ ^ `�a [oY�� a mWj�kcmW�5Y}e&Y/^�]BklbnmoiJj�^]HbsiJp|mW� ` Y/^cV�­�[W[oY/^ ` bnmW[EmW^sY/j!b�[oY/^}]H����Y/[W^¥e&Y¡� a i,kOdY/e `&a Y/^fq]�e�mW^sbn]Bj�klY¡��i `&a ]Bkck:dY/e&Y a ] `Su iB���sYcbn^cV�y6Yp�iSe�qY/[oY\e�Y/^�b a ]Bj:^n]BklbnmoiJj�^Ze�dYc��Y/j�e�e&iJj:kfe&Y/^Z]BklbnmoiJj�^Z]HbsiJp|mW� ` Y/^�YcbZe&Y�[�� ]H����Y/[Ke&Y\� a iSk:dY/e `&a Y¦q]e�mW^nbn]Bj�klYBV
X¡]Bj�^w[WYrp|i,e<qY/[oY�e&Y/^hp|]Bk��:mWj&Y/^#q] dYcbn]Hbn^c¤�[oY/^h^sY a {BY `&a ^w^siJj!bwe&Y/^¡� a iSklY/^n^ ` ^ � ]H�:[oY/^cV$' [W^h^siJj!bmWj!{Bi,� ` dY/^��:] a e&Y/^�]H����Y/[W^�e�Y�� a iSk:dY/e `&a Y/^wq]�e�mW^sbn]Bj:klYBV ' [W^�^siJjPb a dYc�:[WmE� ` dY/^�Ycb}[oY `&a ^ a dYc�:[WmW� ` Y/^�^siJj!b�AdY a dYcY/^|�:] a [oY pMdY/kc]Bj�mW^�p�Y�e�Y��BY/^sbnmWiJj e&Y�� a i ` ��YBV�y6Y�p�iSe<qY/[oY e&Y/^rp|]Bk��:mWj&Y/^«q]�dYcbn]Hbn^�e�dYc�5Y/j:ee&iJj�k�e&Y/^r� a i,klY/^n^ ` ^ � ]H�:[oY/^c¤�e&Y¦[�� ]H����Y/[ e�Y�� a i,kOdY/e `�a Y/^«q]�e:mW^sbn]Bj�klYB¤ e&Y [W] e�m � ` ^nmoiJjvYcb�e&Y¦[W]�BY/^sbnmoiJj1e&Yh� a i ` ��YBV
y6Y�� a mWp|]Bm a Y1e ` p�iSe�qY/[oYIe ` � a mWp#]Bm a Y�Ycb«e�Y/^�^nY/kliJj�e�]Bm a Y/^ Y/^nb kt�&iJmW^nmZ�:] a p|m ` j � a i ` ��Ye&Y«� a i,klY/^�^ ` ^cV ' [ze�m � ` ^nY«[oY/^ a Y/� ` _YcbsY/^ � ` � mE[ a Y �kliJmob#] `&u ^sY/kliJj�e�]Bm a Y/^cV yKi a ^n� ` Y�[oY«j&iJp\� a Y�e�Y^sY/kliJj�e:]Bm a Y/^hY/^sb�mWj�^ ` � ^n]Bj!bc¤ ` j�j&i ` {BY/] ` ^sY/kliJj�e�]Bm a Y|Y/^sbfkliJj�^nb a�` mob�q]��:] a bnm a e<� ` j&Y|mWp|]H�BY#e `� a mEp|]Bm a YBVSyKYfp|i,e<qY/[oY\e ` � a mWp#]Bm a YZYcb�e&Y/^z^sY/kliJj:e�]Bm a Y/^ze�dYc��Y/j�e�e&iJj�khe&Yf[E]r�BY/^sbnmoiJj«e&Yf� a i ` ��YB¤e&Yw[W]�e:m � ` ^nmoiJj�Ycb�e&Y/^}� a i,klY/^�^ ` ^ � ]H�:[WY/^cV

­�j kliJj�kc[ ` ^nmWiJj<¤�� ` mW^n� ` Y [W] a Yc� a mW^sY ^ `&a Y ana Y `�a �:] a�a Y/kli ` { a Y/p�Y/j!b#] ana m�qY a Y¦Y/^sb ` j&Y a dY/]B[Wmo�^n]HbnmoiJj$e ` p�iSe<qY/[oY#e ` � a mWp#]Bm a YrYcb\e&Y/^f^sY/kliJj�e�]Bm a Y/^c¤6[oY#pMdY/kc]Bj:mW^np�YIq]«kliJj�^sb a�` m a Y|e�dYc��Y/j�eve�Y/^]H�:^sb a ]BklbnmoiJj�^z^ ` mo{7]Bj!bsY/^ �
UHVz� a i,klY/^�^ ` ^ � ]H�O[oYB¤
�,Vz�BY/^nbnmoiJj�e&Yh� a i ` ��YB¤
�,V�e:m � ` ^nmoiJj<¤
�&V���i a [oiB�BYw�J[oiB�O]B[oYwkliJp|p ` j&YB¤
�,V�pMdY/p|iJm a Yf^sbn]H�O[oYBV
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�Zj�^s�S^sblqY/p�Y#��Y ` bhb a ]/{BY a ^sY a � ` ^n� ` ��q] iJj �cYMdYcbn]H��Y/^\e�m ��dY a Y/j!bsY/^f[oi a ^n� ` Y|^ `&a {SmoY/j!b ` j&Y�g9] ` bsY���SmoY �ZªSUH¤�y6]H� a ª7� 
���[oY�kliJj � j�Y/p�Y/jPbc¤�[W] e�dYcbsY/klbnmoiJj<¤Z[oY�p|]B^n� ` ]H�BYB¤�[WY a dYl� Y/^n^n]Bm�¤Z[oY�e�mW]H�Jj&iJ^nbnmWkH¤[W] �:]B^�^nmo{H]HbnmoiJj<¤ [W] a Y/kliJj � � `�a ]HbnmoiJj<¤ [W] a dY/k ` �¥dY a ]HbnmoiJj<¤�[WY a dYcbn]H�O[WmW^n^sY/p|Y/jPbc¤ [E] a dYc�:] a ]HbnmoiJj Ycb�[W]
a dY/mWj!b!dYc� a ]HbnmoiJj<V�y ��i a e a Ywe<� ]H���:] a mobnmoiJj e&Y/^�dYcbn]H��Y/^�jK��Y/^sbz�:]B^}bsi ` � i `&a ^}klY/[ ` mKmWj:e�mW� ` dYBV
UHV�y6Y #: ;"�aT"8
!)>
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�#��&%' 	"I^c� ]H���O[WmW� ` Y#q] a dYc{ dY/[oY a [W]r� a dY/^sY/j:klY\e<� ` j�YZY a�a Y `&a e�]Bj:^ ` j¦kliJp���iJ^n]Bj!bcV
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x,V�yA]R2��H�C�C%6WH�;�&%' 	" Y/p��K_Y/k���Y ` j&Y¥j&i ` {BY/[W[WY¥]BklbnmW{7]HbnmoiJj�e�Y/^�g9] ` bsY/^�Y/j a Ycbnm a ]Bj!b�[WY/^ kliJp���iJ^n]BjPbn^kliJj:^nmWe�dY a dY/^ZkliJp|p�Ywg8] ` bnmog8^cV
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ª,V�y6Y �S�
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¢�i `&a kliJj�kc[ `&a Y#klY�� a Y/p|moY a kt��]H�:mob a YB¤�j&i ` ^ a dY/^ ` p|iJj�^\[WY/^f�!�!��iBbn�<qY/^sY/^rkliJj�klY a j:]BjPbr[oY/^f]H����:[WmEkc]HbnmoiJj�^r^ ` ����i a b,dYcY/^c¤ [WY/^rg9] ` bsY/^|bsiJ[tdY a dYcY/^c¤�[oY/^rY a�a Y `&a ^�e�dYcbsY/klb,dYcY/^c¤}[oY/^�p�iSe&Y/^�e&Y«e�dYcg8]BmW[W[E]Bj�klYkli ` {BY a bn^\Ycbf[oY/^\]H�:^sb a ]BklbnmWiJj�^fe ` ^n�,^sbcqY/p�Y e<��Y u �:[oiJmobn]HbnmWiJjIj�dY/klY/^n^n]Bm a Y/^¦q]�[E] a Yc� a mW^nYr^ `&a Y ana Y `�a�:] aza Y/kli ` { a Y/p�Y/jPb�] ana m�qY a YBV
y6Y/^�]H���O[WmWkc]HbnmoiJj�^}kcmW�:[oY/^z^siJj!b�[WY/^�]H���:[EmWkc]HbnmoiJj�^zkliJp#p�Y a kcmW]B[oY/^rq] ` ^�]H�BYf�AdY/j�dY a ]B[�V�XZiJj�kH¤5[ � ]Hb �b a mo� ` b}� ` m<p|Y/^ `&a Yw[W]�� ` ]B[WmWb!dYwe ` ^sY a {SmWklYwe�dY/[Wmo{ a dYB¤�Y/^sb�[W] � ]H�:mW[Emob!dYBV
y6Y/^\g8] ` bsY/^rkliJj�^nmEe�dY a dYcY/^�^siJjPbr]BkckcmWe&Y/j!bsY/[W[oY/^/¤A��Y a p|]Bj�Y/jPbsY/^�Ycbre<��i a mo�JmWj�Y#p|]Hb!dY a moY/[W[WY�i ` � ` �p|]BmWj�Y �9� a iSk:dY/e `&a ]B[oY�i ` e�Y�p|]BmWj!bsY/j�]Bj�klY& t¤,i ` Y/j:kli a Y�Y/j!{Sm a iJj�j&Y/p|Y/jPbn]B[�V!yKY/^�Y ana Y `&a ^�e�dYcbsY/klb!dYcY/^
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^siJj!b�e�Y/^�] ana _Ycbn^¥g a ]Bj�kc^��8e&YZ� a iSklY/^n^sY `&a ^! e&YZ^sbn]HbnmoiJj�^¥e&Y�b a ]/{H]BmW[�V,yKY¡p�iSe&Y�e&YZe�dYcg9]BmE[W[W]Bj�klYZY/^sb¥[oYp�iSe&Y �s^�mW[oY/j�klY�^ `&a e�dYcg8]BmW[W[W]Bj:klY��SV!XZY��O[ ` ^c¤J[oY/^�e�dYcg8]BmW[W[W]Bj�klY/^�^siJj!b���Y a �k ` Y/^�e&Y�p#]Bj�m8qY a Y�kliJ��dY a Y/jPbsYYcb�[oY/^�kliJj�^!dY/� ` Y/j�klY/^�^niJjPbz�¥dY/j:mo�Jj&Y/^cV
y6Yfp�i0�BY/j1e&Yw[W]�^J_`�a Ycb!dY\e&Yhg9iJj�klbnmoiJj�j�Y/p�Y/jPb}Y/p|�:[oi0� dYfY/^sb�[W]rbsiJ[tdY a ]Bj�klY�] `Su g8] ` bsY/^cV
yA]|bsiJ[�dY a ]Bj�klY�] `Su g8] ` bsY/^�Y/^sb¡[oiB�JmWkcmoY/[W[WYB¤�p|]BmW^�jK��Y/p��:[oiJmoY\j�mKe&Y\bsY/k���j�mE� ` Y�e&Yf��dY/j�mWY�[oiB�JmEkcmoY/[j�m�e&Y �:] a ]Be�mW�Jp�Y�e�Y�� a iB� a ]Bp|p|]HbnmoiJjKV�yA] p$dYcbn�&i,e�Y e�Y�bsiJ[�dY a ]Bj�klY«] `Su g8] ` bsY/^ ` bnmE[WmW^,dYcY#Y/^nb|[W]

a Yc� a mW^sYh^ `&a Y ana Y `&a �:] aza Y/kli ` { a Y/p�Y/jPb�] ana m�qY a YBV
yA] a Yc� a mW^nY\^ `&a Y ana Y `&a �:] a¡a Y/kli ` { a Y/p�Y/j!bw] ana m�qY a Y�Y/^nbZg9iJj�e�dYcY|^ `�a [oY/^Z� a iSklY/^n^ ` ^ � ]H�:[WY/^c¤<[W]�BY/^sbnmoiJj1e&Yh� a i ` ��YB¤�[W]�e:m � ` ^nmoiJj<¤S[�� �&i a [WiB�BYh�J[oiB�:]B[oYwkliJp|p ` j&YhYcb�[W]�p$dY/p�iJm a Y\^sbn]H�:[oYBV
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yA] a Yc� a mE^sY¦^ `&a Y ana Y `&a �:] a|a Y/kli ` { a Y/p|Y/jPb�] ana m�qY a Y�] ` bsiJp|]HbnmW� ` Y�p�Ycb|Y/jF§ ` { a Y«[oY/^�b a iJmE^pMdY/kc]Bj�mW^�p�Y/^�^ ` mo{7]Bj!bn^$�

� [WY�pMdY/kc]Bj�mE^np�Y e&Y1kliJj�^nbnmob ` bnmoiJj e&Y��5iJmEjPbn^�e&Y a Yc� a mW^sY1^n] ` {BYc�J] a e&Y Y/j p$dY/p�iJm a Y ^sbn]H�:[WYklY a bn]BmWj�^fdYcbn]Hbn^ e&Y}[�� ]H���O[WmWkc]HbnmoiJj a dYc�:] a bnmoY¥��Y/j�e�]Bj!b�[ ��Y u dY/k ` bnmoiJj�^�]Bj�^�i,kck `&a�a Y/j�klY¥e&Y¥g9] ` bsY/^/¤
� [WYMpMdY/kc]Bj�mE^np�Y�e&Y �si `&a j:]B[WmW^n]HbnmoiJjK¤zklY a bn]BmWj&Y/^�g9iJmW^�g8]Bk ` [obn]HbnmWgL¤Z^n] ` {BYc�J] a e&Y�Y/j pMdY/p�iJm a Y^nbn]H�:[oYw[���Y u dY/k ` bnmoiJj�e�Yf[�� ]H���:[EmWkc]HbnmoiJj a dYc�:] a bnmoYB¤
� [WYrpMdY/kc]Bj:mW^np�Y|e&Y a Y/kli ` { a Y/p�Y/j!bw] ana m�qY a Y�i a �J]Bj�mW^sY�[oY a Ycbsi `&a Y/j ] ana m8qY a Y|e&Yr[�� ]H���:[WmEkc]HbnmoiJja dYc�O] a bnmoYf[oi a ^n� ` Yw^ `&a {SmoY/j�j&Y/j!b¥e&Y/^ze�dYcg8]BmW[W[W]Bj�klY/^�e&Ywj&§ ` e:^cV

yA]v^sY/klbnmoiJj �,VWU1e�dY/k a mob#[oY�p|i,e<qY/[oY�e ` ^s�S^sbcqY/p�Y a dYc�:] a bnm�Ycb�e&Y/^#� a iB� a ]Bp|p|Y/^ a dYc�:] a bnmE^cV�yA]^sY/klbnmoiJj��,V���mWj!b a iSe ` mob¥[oY/^}� a iB�:[8qY/p�Y/^}Ycb�Y/j�^ ` mobsYh[oY/^�kliJj�klYc��bn^�e�Yw�:]B^sYwe&Y\[W] a Yc� a mE^sYh^ `&a Y ana Y `�a�:] ara Y/kli ` { a Y/p�Y/j!b�] ana m�qY a Y ] ` bsiJp|]HbnmE� ` YBV yA]1^sY/klbnmWiJjF�,V��1e�iJj�j&Y�[WY/^\iB� � Y/klbnmog8^re&Y/^���iJ[WmobnmW� ` Y/^Y/j bsY a p�Y/^ e<��Y � kc]BkcmWb!dYIYcb e<��Y � kcmWY/j�klYBV�yA]$^nY/klbnmoiJj��,V��M� a dY/^sY/jPbsYI[oY/^���iJ[WmobnmW� ` Y/^���iJ^n^�mo�:[oY/^#Ycb^si ` �:]Bmobn]H�:[oY/^�e&Y a Yc� a mW^nYB¤ Ycbc¤}[W]M^sY/klbnmoiJj��,V��Me�dYc{BY/[oiB����YI[oY/^ p$dY/kc]Bj�mW^np�Y/^ e&Y��:]B^sYBV}­�j � j<¤�[W]^sY/klbnmoiJj��,V�xr� a dY/^sY/j!bsY\[WY/^}{BiJmoY/^ze&Y a Y/k��&Y a k��&Yw� a iJp�YcbsbsY ` ^sY/^/V
X¡]Bj�^¡[W]|^ ` mobsYB¤O[ ��Y u � a Y/^n^nmoiJj � a Yc� a mW^nYf^ `&a Y ana Y `&a �:] a�a Y/kli ` { a Y/p�Y/jPb¡] ana m�qY a Y\] ` bsiJp|]HbnmE� ` Y��Y/^sb�]H� a dYc�AdYcY�Y/j � a Y/kli ` { a Y/p�Y/jPb�] ana m�qY a Y��SV
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� {7]Bj!b|e<� ]H��i a e&Y a [oY/^���iJ[WmobnmE� ` Y/^fYcb|[oY/^rp$dY/kc]Bj�mW^np|Y/^|e `Ma Y/kli ` { a Y/p�Y/j!b�] ana m�qY a YB¤ j&i ` ^�e�dYl�k a mo{BiJj:^�[oY¦p�i,e<qY/[WY«e ` ^s�S^sblqY/p�Y a dYc�:] a bnmz� ` mW^r[oY¦p�iSe�qY/[oY«e&Y/^r� a iB� a ]Bp|p�Y/^ �9i ` ]H���:[WmWkc]HbnmWiJj�^! 
a dYc�:] a bnmE^cV

y6Y ^n�,^sbcqY/p�Y a dYc�:] a bnm¥Y/^sb ` jMY/j�^nY/pf�:[WY�e&Y¦^sbn]HbnmWiJj�^�e&Y b a ]/{H]BmW[}kliJj�j�Y/klb!dYcY/^�Y/j!b a Y Y/[W[oY/^r{SmW]
` j a dY/^nY/] ` [oiSkc]B[�V�yKY\k��&iJm u e&YwklY�^s�S^sblqY/p�Y\^c��Y u �:[WmE� ` Yhj�]Hb `�a Y/[W[oY/p�Y/j!b¥�:] a klYf� ` � mW[�Y/^nb�e&Yf[oiJmEj¦[oY�:[ ` ^ a dYc�O]Bj�e ` VByKY/^ � a Y/p|moY a ^�pMdY/kc]Bj:mW^np�Y/^ iJj!b e<� ]BmE[W[oY `&a ^hdYcb!dY a dY/]B[WmW^,dY/^�^ `&a klYzp�iSe<qY/[oYze&Yz^n�,^sbcqY/p�Y
a dYc�:] a bnm VOXZYc� ` mW^���Y ` ¤:e&Y�j&iJp\� a Y ` ^sY/^ dYcb ` e&Y/^¡^c� mWj!b!dY a Y/^n^sY/j!bh] `Su ^s�S^sblqY/p�Y/^Zg�i a bsY/p|Y/jPbhkli ` �:[�dY/^ 	kH��Y/^sbZ[�� ` j&Yhe&Y/^}{BiJmWY/^�e&Y a Y/kt�&Y a kt�&Yfkcmob,dYcY/^�Y/j«^sY/klbnmoiJj��,V�x,V

y6Y/^�� a iB� a ]Bp|p�Y/^ a dYc�:] a bnmE^�^siJj!b kliJp���iJ^!dY/^¦e<� ` jFY/j:^sY/pf�O[oY1e&Y�� a iB� a ]Bp|p�Y/^�^!dY/� ` Y/j!bnmoY/[W^/V"�i ` ^�j&i ` ^r[WmWp#mobsiJj�^\{BiJ[oiJjPbn]Bm a Y/p�Y/j!br] `&u g8] ` bsY/^�p|]Hb!dY a moY/[W[WY/^(� ^sbn]HbnmoiJj�^�e�Y�b a ]0{7]BmE[fq]1� a i,klY/^s�^sY `&a �s^�mW[oY/j�klY«^ `�a e�dYcg9]BmW[E[W]Bj�klY/^��SV "�i ` ^|j<� mW�Jj&i a iJj�^��:]B^|� ` Y«[oY b a ]BmWbsY/p�Y/jPb�e&Y/^|^sY ` [WY/^rg9] ` bsY/^p|]Hb,dY a moY/[E[oY/^ZY/^sbw] ` �si `&a e<� � ` m6mEj�^ ` � ^�]BjPbcV � ` ^�^nm�¤ q]#bnmob a Yre�Y\��dY/j�dY a ]B[WmE^n]HbnmoiJj<¤Kj&i ` ^ a ]H����Y/[oiJj�^Z[W]e�dY � j�mWbnmoiJj#e<� ` j�� a iB� a ]Bp#p�Y a iB� ` ^sbsYBV!¢ ` mW^c¤!j&i ` ^ p|iJjPb a iJj:^�kliJp|p|Y/jPb ` bnmW[WmE^sY a [oY/^�p$dY/kc]Bj�mW^np�Y/^e<��Y u klYc��bnmoiJj�^z�5i `�a ] � i ` bsY a e&Yw[W]rbsiJ[�dY a ]Bj:klY\] `Su g8] ` bsY/^z[oiB�JmWkcmWY/[W[oY/^cV
yA] �:] a bnmoY¦[W]��:[ ` ^\mWp|�5i a bn]BjPbsY¦e&Y«klYcbsbsY�^nY/klbnmoiJjFkliJp�� a Y/j�e�[oY/^�e�dY � j�mobnmWiJj�^re&Y/^�kliJj�klYc��bn^e&Y|�O]B^sY#e ` a Y/kli ` { a Y/p|Y/jPb�] ana m�qY a YBV�"�i ` ^\e&iJj�j&iJj�^h[WY/^we�dY � j�mobnmWiJj�^we<� ` j�Y�Y u dY/k ` bnmoiJj a dYc�:] a bnmoYB¤e<� ` j�YZ��mE^sbsiJm a Y a dYc�:] a bnmoYB¤�e<� ` j&Y�Y u dY/k ` bnmoiJj dY/� ` mo{H]B[oY/j!bsYB¤�e ` e�dYcbsY a p|mWj�mE^np�Y¡e<��Y u dY/k ` bnmWiJj Ycbze&Yh[W]kliJ��dY a Y/j�klY�e<�LdYcbn]Hb��J[WiB�:]B[�V
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' [5Y/^sb�kliJp|�5iJ^,dYwe�YZj&§ ` e�^ a Y/[Wm�dY/^�Y/jPb a YZY `&u �:] a}` j a dY/^sY/] ` e&Y¡kliJp|p ` j�mWkc]HbnmoiJjKV,y6Y¡^n�,^sbcqY/p�Y
a dYc�:] a bnmKY/^sb�e�mob[�!�	%,
��^
�)�
�"$�X#C � 2$�H�
cV
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*BA�CEDAGFIHKJMLONPCQA�RTSOUKVWHKSYXZDAI[KAGS\UK]W]ZDA^XMHKJWN_S\A^FP`MHa]WLObdceAf]McgDAGFhDAGX	AGJibfHjX	UTJWJ%DA�SOL\AGk�lHjX	AGkgmn]McPUao
bdUKb �p]qAGNIr *sAt]McPAGCfL\AIcu]MceUKbdUKb �p]qAtAGNdbvcpDAGHKSOLONpDAfHKknX	AGNeNPkMNwXWkxJMU �THKk �ay ! � � r � H^]WHacebeLOFIkMSzHacPL\biDA{AGNeb| k~}�LOSsAGNebuAGJibeL�lAIceAGCQAGJib�]qUKcebeHaVWS\AKr~�ZAIbdbdAfLOCQ]hSOHKJ�beHabeLOUTJjH^]qUTk	cwVhk	bwS�}�DAI[aHKSOkMHabeL\UTJ�X	AGNvSOLzCfL\bdAGN�XWkF�UTJMF�AI]Mb^X	A�SOHn]qUKcebeHaVhLOSOL\bpDAKr�*sAjXMAGkgmgL�lAGCfA�]MceUKbdUKb �i]qAjAGNebfcpDAGHKSOLONpDAxHKk X	AGNeNekWNfXMk CfLzF�ceUao�J	U �THKk
� �M�,! y~�p� XMHKJMN%S\AwNdUTkWN�o�N��gNdb�lAGCQA � �W�%! y~�K�K�h�K� ri�ZAIbdbdAuXMAGkgmgL�lAGCfAuLOCf]WSOHKJibeHabeL\UTJ
H_]�UTkMcYVWk	bZS�}�DAI[�H�oSOkMHabeLOUTJxXMAGN�Ha]M]qUKcebeNuAIb�X	AGN�SOLOCfLObdAGNwX	AQSOH^bdAGF�`MJ	UTS\UKRTL\AfC
LOF�ceUao�J	U �THKkn]qUTk	c�SOH�F�UTJMNdbdcPkMF�beLOUTJxXMA
N��gNdb�lAGCQAGNuLOJ�bpDAIRKcPHKJibwSOA�ceAGF�UTk	[pceAGCQAGJib�HacecPL�lAIceAKr
*BAGNZNeAGF�beL\UTJMN��	r���AIb �	r � ]McpDAGNdAGJibdAGJ�b�ceAGNd]qAGF�beL\[KAGCfAGJ�b�S\AGNZLOCQ]WSOHKJibeHabeL\UTJMN%HKkgo�X	AGNeNPkMNYX	A �ay ! ���AIb�XWHKJMN � �M�,! y~�T�a���a� r�*sAGN
NeAGF�beL\UTJMN��	r���AIb"�	r � DAI[aHKSOk	AGJib
cPAGNd]qAGF�beL\[KAGCQAGJib�SOHnF�UTJMF�AI]WbeL\UTJ�XMAGNX	AGkgmn]McPUKbdUKb �p]�AGNGr��YJ	�hJ � S\AGN{NdAGF�beL\UTJMN,�	r �jAIb �	r � DAI[aHKSOk	AGJib{ceAGNe]�AGF�beLO[KAGCQAGJ�b�S\AGN�]qAIce� UKcPCfHKJWF�AGNLOJibdcPLOJMNIlA | k	AGN�X	AGN�X	AGkgm�]MceUKbdUKb �p]qAGNIr
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*Y}§UKVg¨�AGF�beLO�BRTS\UKVWHKSqX	AGN�X	AGk	m�LOCQ]WSzHKJ�beHabeL\UTJWN%cPAGNdbdA�S�}�DAI[�HKSOkWHabeL\UTJ©X	AGN�N��gNdb�lAGCQAGNªX~}§A�mg]WS\UTL\beHabeLOUTJ

cgDAI]WHacebeLzN�]qUTk	c�S�}�LOJibiDAIRKc�HabeL\UTJ�XMk^ceAGF�UTk	[pceAGCQAGJib�Hacec�L«lAIceAKr ��Ha]M]qAGS\UTJWN | k	A�SOHQNdUTkWN�o�NdAGF�beL\UTJ��pr � rO¬{H]McgDAGFILONpDA�kWJ^F�AIcPbeHKLOJ©J	UTC{VMceA�X	Av]McgDA�o­ceA | kMLON_lHtSOHtF�UTJMF�AI]MbeLOUTJ©X~}�kMJ�C®DAGFIHKJMLONeCfA�X	AwcPAGF�UTk	[icPAGCQAGJ�bHacecPL�lAIcPAKr%¯YJ*UTk	bdceA � HKk�]WHacPHaRKc�Ha]W`	A°�pr��prO¬arO¬ � J	UTkMN�HG[KUTJMN^Nek	]W]�UTNpDA°S�}§A�mgLzNdbdAGJMF�AjX~}�HaVhNdbdcPHKF�beL\UTJMNN��gNdb�lAGCQA_bdAGSzS\AGN | k	A�SOHQCEDAGCQUTL\cPA_NdbeHaVWS\A�AIbwSOHQXML � kMNeL\UTJ�J	UTJ©�hHaVWS\AKr
*BAGNuXMAGkgm°N��gNdb�lAGCQAGNjDAIbekMXML±DAGN�NeUTJ�bv[KUTS\UTJibeHKL\ceAGCQAGJibv]McPLON�bdcIlAGN�XML � DAIceAGJibeN~² ��y ! � � AGNdb�kMJxN��pNdob�lAGCQA{CfUTJ	UTSOL\be`ML | k	AubdcPHKXMLObeL\UTJMJ	AGS�AIb � �M�,! yq�T�a���K� kMJ©N��gNdb�lAGCQA�lH
CfLOF�ceUao�J	U �THKk~r
*BAGNYN��gNdb�lAGCQAGN�CQUTJ	UTSOLObe`ML | k	AGN³bdcPHKXML\beLOUTJMJ	AGSON³UTJib%F�UTCfCfA�]McPLzJMFIL\]WHKSgLOJMF�UTJi[´DAGJWL\AGJ�b � HKk
JMLO[KAGHKkF�UTJMF�AI]MbeLOUTJ � S\AGk	ct� HKLOVWS\A�F�UTJ	�WRTk	cPHaVWLzSOL\biDAKrµ��AIbtLzJMF�UTJ�[´DAGJML\AGJibQcpDAGNekMS\bdA�AGJE]WHacebeLOA�Xs}�kMJ®H¶[�HKJibeHaRKAHa]M]McgDAGFIL±DAt]WHacvbdUTkMNvS\AGNuk	beLOSzLONeHabdAGk	cPN�²qS�}§A�m	LONdbdAGJMF�AtX	AtSOH�JMUKcPCQA�·	¸�¹ � r *ºH�F�UTJMNpDA | k	AGJMF�AQAGNebvS­}�Ha]	o]WHacPLObeL\UTJ©X	A�]WSOHabdAGNdo­�»UKcPCfAGN�S\UKRTLOFILOAGSOS\AGN�]qUTk	c�U � cPL\cªX	A_JMUTk	[KAGHKkgm�NdAIce[gLOF�AGNªHKkgm©k	beLOSzLONeHabdAGk	cPN�²WC
L¼oRKcPHabeL\UTJ � ]hHacebeHaRKA©X	A©FP`MHaceRKA � ]WceUKRKcPHKCfCfHabeLOUTJEXWk½]WHac�HKSOS�DAGSOLONeCfA � CEDAGCQUTL\cPA^cgDAI]hHacebeL\A�]WHacebeHaR¾DAIA �bdUTS±DAIcPHKJMF�A©HKkgm®� HKk	bdAGN � AIbeFar�*sA�S\AGL\beCfUKbeL\[�X	A
bdUTkMbdAGNQF�AGN{]hSOHabdAGN�o­� UKcPCQAGN�AGNdbtSOH�]qUKcebeHaVWLzSOL\biDAKr *BAF�UTJMF�AI]Mb{ceAIRKceUTk	]qA
HKkWNeNeLµVWLOAGJ�SOH©FIHa]WHKFIL\bpDA½lH�NI}§A�mYDAGFIk	bdAIcfNek	c{X	AGN�CfHabpDAIcPL\AGSzN{XML � DAIceAGJibeNM¿ | k	A�SOH]qUTNeNeL\VhLOSOL\bpDA
X	A�NI}§A�mYDAGFIk	bdAIc�HKkÀX	AGNeNPkMN{XWkEJMU �THKk~r�*sAGNQSzLOCfL\bdAGN{X	A^SzHj]qUKcebeHaVWLzSOL\biDA^NeUTJ�bQX	A�X	AGkgm

UKcPX	cPAGNIr � }�kMJ	A�]hHaceb � kMJ�]MceUgF�AGNeNekMNªXMA_S�}�k	beLOSzLONeHabdAGk	cªJ	A_]�AGkMb�]WHKNwNeA_Nek	VWNebeL\bek	AIcªHKkxJ	U �THKk°]qUTk	cF�AIcebeHKLOJMAGN%bÂÁHKF�`	AGNIr � }�HKk	bdceAu]WHaceb � kMJf]WceUpF�AGNPNekMNZk	beLOSOLONPHabdAGk	cYJ~}�H{HKFIF�lAGN | k~}»lH�kMJ�J	UTC_VWceA�ceAGNebdceAGLOJib
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X	Aw�»UTJMF�beLOUTJMJMHKSOL\bpDAGN�lH{bdcPHG[KAIcPN�kMJ�AGJMNdAGC{VWS\A��hJMLhX~}�Ha]M]qAGSON´N��gNdbIlAGCQAKrM¯%Jg�hJ � UKVhNdAIce[KUTJMN | k~}»lH_S�}§UKc�L¼oRTLOJ	AuS\AGNZN��pNeb�lAGCfAGN�CQUTJ	UTSOL\be`WL | kMAGN´bdcPHKXMLObeL\UTJMJ	AGSON´UTJ�bfDAIbiDA{F�UTJ �FIkMNZ]qUTk	c%S\AGNZN��gNdb�lAGCQAGN�F�AGJibdcPHKSOLONpDAGNIr
*BHxNdAGF�beL\UTJ��	r��°beL\ceA^S\AGN�S\A �F�UTJMNtX	A�S­}�LOCQ]WSOHKJibeHabeL\UTJ®HKkEXMAGNeNekMN{XMk®JMU �THKkÀCQUTJ	UTSOLObe`ML | k	A �ay ! ���
����� AIb�DAI[�HKSzk	A_S\AGNªSzLOCfL\bdAGN�X	A�SOHt]qUKcebeHaVhLOSOL\bpDAv]qUTk	cªS�}�LOJibiDAIRKcPHabeL\UTJjXWk©ceAGF�UTk	[pceAGCQAGJib�HacecPL�lAIcPAKr
*BAGNZN �pNdbIlAGCQAGN_lH�CfLOF�cPUao�J	U �THKk^UTJib
DAIbpDA�F�UTJMNdbdc�kML\beNZHG[KAGF�F�UTCfCQAu]McPLzJMFIL\]WHKS	Vhk	b%X	Aw� HKFILzSOL\bdAIc�SOH

F�UTJMNdbdc�kMF�beL\UTJ
XMAwN��gNdb�lAGCQAGN�X~}§A�mg]WS\UTL\beHabeL\UTJ
cpDAI]WHacebeLONGr *sAuN��gNdb�lAGCQA�X~}§A�mp]hS\UTL\beHabeL\UTJ
AGNdb%XZDAGF�UTCQ]qUTNpDA
AGJ�kMJ_CfLzF�ceUao�J	U �THKk�cgDAGHKSOLzNeHKJ�b¾S\AGN¾NdAIce[gLOF�AGNºXMAYVWHKNdAZHKk{XMAGNeNekMNºXMk | k	AGSTNdUTJib¾HÂ¨dUTk	bpDAGN�lH�SzH�X	AGCfHKJWX	AX	AGN�DAGC�kMSOHabeL\UTJWNYX	A�N �pNdbIlAGCQAGNYbdcPHKXML\beLOUTJMJ	AGSONIr *BAGN�DAGC{kWSOHabeL\UTJMN´NeUTJ�bZHKkMNeNeL	Ha]M]qAGS±DAIAGN%LOJMXML � DAIceAGCQAGJibX	AGN³]qAIcPNdUTJWJMHKSOL\bpDAGNºUTkQX	AGNµNdUTkMN�o�N �pNdbIlAGCQAGNGr�¯YJtF�A | kWLpJMUTkMN³F�UTJMF�AIcPJ	A � SOHvX	AGk	mgL�lAGCQA�LOCf]WSOHKJibeHabeL\UTJAGNdb�cgDAGHKSOLzNiDAIA
HKknX	AGNeNekWNuXWknCfLOF�ceUao�J	U �THKk � �M�,! y~�p� XMHKJWNuSOAtNeUTkMN�o�N��gNdb�lAGCQA � �M�,! yq�T�a���K� r � k	bdcPA�oCQAGJibBXML\b � SOH�bdUTS�DAIcPHKJMF�A�HKkgm�� HKkMbdAGNsAGNdbBLzJ�bpDAIRKcgDAIA_lHªkMJ	A�DAGC�kMSOHabeL\UTJ�XMk�N �pNdbIlAGCQA´·g¸�¹ � r � �M�,! yq�T�a���K�HÀDAIbpDAfFP`MUTLONeLs]qUTk	c�]�UTkM[KUTL\c�F�UTCQ]WHacPAIcuS\AGNwX	AGkgm�LOCQ]hSOHKJ�beHabeLOUTJMNIr *ºH
NdUTkMNdo�NdAGF�beL\UTJ��	r � DAI[�HKSzk	A�SOAGNHa]M]qUKcebeN�AIb�SOAGNªSOLOCfLObdAGNZXMA�SOHtbdAGFP`MJMUTS\UKRTL\A_CfLzF�ceUao�J	U �THKkj]qUTk	c�S�}�LOCQ]WSzHKJ�beHabeL\UTJ�XMk�cPAGF�UTk	[icPAGCQAGJ�b
HacecPL�lAIcPAKr
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Port utilisateur

Message

Port de contrôle

Signal

Trappe Unix

Mode utilisateur

Mode système

(*),+.-BFRQ/. � � ¸�doTj[MW:V`XZ[jVRWjSclm]([MSkW:]`Sc_3h"V`] b`WjY
XZS,TjTjVeTg_`d
]`TT�=N �+O z*��)-+ � 4 Q

*vS,fwdcY��efwlx^
S}�d�lw]([MW:Y&_`VelxWjSgV`] & � & ² I z O TjV`b SkW�	&lwTjS,VRW/b Y!V`W�fwdq^
S,TM[jlwY!] _RS,T�[MS,nob*Y
W:lwTjd�[jlwY!]`Tk�!lwfRS,Tj[
d�b`b*S,f=aScfxSn®A¢U®5+*Q

¸�hraS � V`l�	�d
fxS,];[q_`Vyb`W:Y&XZS,TjT:V`T�V`[jlwfwlwTjd�[MS,V`W I �*�;� & _RS~f8h"lwn�befwd
];[jd�[jlxY!] ��z � ªA��S,Tj[UVe]yb`WjY
XZS,TjTjVeT
+ �-,�d�b`b*S,f=aS �m¢A® +*Ql§�VelwT � VRS�fxS(¢A® +�]RS b*S,VR[cbed
T�XZW&aSkSkW�_RS�b`WjY
XZS,TjTjVeT + �-,���fxS b`WjY
XZS,TjTjV`T �m¢A® +
d�^!lx[ XZY!n�noS�Ve]�WjS,fwd
lwTs_`V�¢A® + b*Y!VRWs_vaS,n�d�WjW:SkW�fxS,Tsb`WjY
XZS,TjTjV`Tg[MY!f=aSkW�d
]([jTUd
V����Fd
VR[MS,TkQ ��]yXZY!]`T&aSZu
� VRS,]`XZS
��XZY!];[MW:d
lxW:S,noS,]([p�dsf6h"lwnobefwd
];[jd�[jlxY!]cd
V}_RS,TjT:V`T�_RS\��z � ªU�`��fxS�beWjY&XZS,T:TjV`T �m¢A® +qS,TM[1]�aS,XZS,TjTjd
lxWjS
b*S,]`_`d
];[g[MY!VR[MS�fwdo_eVRW&aSkS�_RScf8hiS���aS,XkVR[jlxY!] _RScf8h"d�b`befmlwXkd�[jlxY!]3Q

��]���]3�*]RY!V`TqnoY
_`l ��Y!]`T�fwS�¯5+ b*Y!VRW}( lm]([&aSk^
WjSkW�fmdtT:d
lwTjlxS~Sk[cfwdtW
aS,XkVRb\aSkW:d�[jlwY!]�_RS,TUb`WjY
XZS,TjTjVeT
+ �-,�Q

¸-d���^!VRWjSGFRQ/.*.Ub`W
aS,TMS,];[MS�f8h"d�W:X�|`lx[MS,XZ[jVRW:S ^1aS,]vaSkW:d
fwS�_`V n�aS,Xkd
]`lwTjn�Sq^!fxY��ed
f3_`d
]`T\�=N �+O z*��)-+ �*,eQ
¸�S,T1TMY!V`TMu�TMS,XZ[jlxY!]`T-TjV`l�	�d
]([MS,T�b`W
aS,TMS,];[MS,]([/d,	
S,XvbefmV`T3_RS�_vaSk[jd
lmfwT�X�|`d � V`S~aS,f�aS,noS,];[/_`S�f8h"d�W:X�|`lx[MS,XZ[jVRW:S
Q

������������� 	�

������*+
, " ��- �����!���! "�#��
p�&� �m¢U®5+

��] b�fwV`T\_RS,Tv� Y!]eXZ[jlxY!]`]`d
fwlw[;aS,Tg_eV beWjY&XZS,T:TjV`T I �3�;� & _`SUf6h"lwnobefwd
];[jd�[jlxY!]���z � ªU�`�&lmf�lw];[MSkWjWjY!n�b`[
W
aSk^!V`fwl8�SkW:S,noS,]([�TMY!]�S���aS,XkVR[jlwY!]�b*Y!VRW WjS,XZS
	
Y!lxW�fxS,Tqn�S,TjTjd�^
S,TcS,]�beWjY+	
S,]`d
]eXZS�_RS,Tn¢A® +RTkQ *vS�TMY!];[
fxS,TqY
b\aSkW�d�[jlxY!]`T}_RS�fxS,XZ[jVRWjS _`V�Xkfwd,	
lxSkW � V`lLTjY!]([�lm]([MSkWjW:Y!nobeVRS,TkQ"*\Y!]([MW:d
lwWjS,noS,];[�d
V�� aS,n�lwTjTjlxY!]eT
Sk[od
V���W
aS,XZSkb`[jlwY!]`To_RS noS,TjTjd�^
S,Tk�LXZS,fwfwS,T>u�fr�d TMY!]([~lw];[MSkWjW:VRbe[jl��efxS,TkQ[¸�hiY
bvaSkW:d�[jlxY!] _RStW
aS,XZSkb`[jlxY!] _`S
noS,TjT:d�^
S�_`V�¢A® +tS,TM[pbed�W�d
n�aSk[MW&aSkS�b*Y!VRW ESk[MWjS}]RY!] �efxY � V`d
]([MS
Q

* hiS,Tj[ [MY!V ;MY!VRW:TtfxS b`WjY
XZS,TjTjV`T���¢A®5+ � V`l�_�aS,n�d�WjWjS�fxS & � & ² I z O ¢U®5+ Q�§1Y!VRW�XZY!n�n�Ve]`l � VRSkW
d,	
S,XqfwS,T�¢A® +RTk�&fxSsb`W:Y&XZS,TjT:V`T �m¢A® +�XZW
aSkSqV`] b*Y
Wj[ � V3h"lwf�lw]`Tk�SkWjSU_`d
]`TvV`]�^
W:Y!VRb*S _RS�b*Y
Wj[jT�Tj[jd�[jl � V`S
VR[jlwfmlwTjd�[MS,VRW ��V`]4^
WjY!V`b S�_RS�b*Y
Wj[jT�_RY!]([�fwS ]`Y!n b*S,VR[=ESk[MW:S XZY!]`TM[MW�V`lx[~bed�W�[MY!V`T�fxS,Tod
XZ[MS,VRW:T��d
bed�Wj[jlwW�_3h"V`]RS Xkf�aS
Q 	pS,n�d�W � V`Y!]`T � V3h"V`]�beWjY&XZS,T:TjV`T �m¢U®5+�b*S,VR[cd
fxY
W:T�WjS,XZS
	
Y!lxW~_RS,T�noS,T:Tjd�^
S,T�S,]
b`WjY 	
S,]`d
]`XZS�_`Sc[MY!V`TpfxS,Tq¢U®5+
T\Sk[�_RSc[MY!V`TpfwS,Tpd
VR[MWjS,T �m¢A® +RTkQ
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Espace

d’Adressage

Système

Espace

d’Adressage

Utilisateur

Interface du Noyau

Noyau Chorus

Interface du Sous-Système Chorus/MiX

FTM

UFTM Processus MiX

TFTM PM

(*),+.-BFRQ/.*. � ¸�h"d�W:X�|`lx[MS,XZ[jVRW:Sc^-aS,]�aSkW:d
fxS�u�W&aS,d
fwlwTjd�[jlwY!]y_`d
]`TT�=N �PO z*��)*+�� 4 Q

������������� 	�
 & � & ² I z O �-�����!�! "�?�$
p�&� ¢A®5+
'>fRlwnobefmd
]([MSv[MY!VR[MS,T�fwS,T/� Y!]`XZ[jlwY!]`]`d
fwlx[&aS,TL_`V~_vaS,noY!] I �3�;�a±c_`S\f6h"lwnobefwd
];[jd�[jlxY!](��z � ªU�`Q � d
lwT,�!lwf

]3hiS,TM[vbed
T'	&lmTjl��efxSgb�d�WvfxS,T�b`WjY
XZS,TjTjVeT�_RS f8h"d�b`befwlmXkd�[jlxY!]3Q ��]��Fd
lx[k�;fwST¢A® +�_`lmd
fxY
^!VRSsd+	
S,XqfxST¯5+�b*Y!VRW
[MY!VR[MS,TofxS,T}d
XZ[jlxY!]`T~_vaSkb*S,]`_`d
];[~_RS,T}b`WjY
XZS,TjTjV`T}_RS f8h"d�b`befwlmXkd�[jlxY!]�Sk[o_RS,T~XZY!]([MW+EY!fxS,VRW:T��������/TMY!V`TMu
TMS,XZ[jlxY!]&FRQ��&Q�� ¡ Q

§1Y!VRWqXZY!n�n}V`]`l � VRSkW d,	
S,XofxS,T�b`WjY
XZS,TjTjV`T �m¢U®5+
T,��fxS�¢U®5+{XZW&aSkS�V`]yb*Y
Wj[ � V3h"lwf�lw]eTZ�SkWjS}_ed
]`T�Ve]
^
WjY!VRb*S}_RS�b*Y
Wj[jT TM[jd�[jl � VRS�V`[jlwfwlwTjd�[MS,V`W,Q ��] Y!VR[MWjS
�*lwf�XZW
aSkSoV`] _RS,V��RlF�S,noS�b*Y
Wj[ � V�h"lwf�lw]eTZ�SkWjS�_`d
]eT
V`] ^
WjY!VRb*S~_RS�b*Y
Wj[jTUTM[jd�[jl � VRS~T:(
TM[Z�S,noS
Q �· fmd _`l°�saSkWjS,]`XZSo_3h"Ve] ]RY!n _RS}^
WjY!VRb*S~VR[jlwfwlmTjd�[MS,VRW,�eVe]
]RY!n _RS�^
WjY!V`b S�T@(&TM[k�S,noS�]RS�b S,V`[ ESk[MWjStXZY!]eTM[MW:V`lx[ � VRS�bed�W�V`]�d
XZ[MS,VRWoT:(&Tj[Z�S,n�S Y!V�V`]�d
XZ[MS,VRW
TjVRb*SkW�	
lwTMS,V`W,QC¸�SU_RS,V��Rl8�S,noSUb*Y
Wj[vS,TM[g_�aS,_`l�aScd
V�� XZY!n�n}V`]`lmXkd�[jlxY!]`T\d,	
S,XqfxS,¯5+ �
fxS,T�®A¢U®5+
T�Sk[gd,	
S,X
fxS,T d
VR[MWjS,TR¢U®5+RTkQh¸-d�T&aS,XkVRW:lw[;aS�_`S,T�TMSkW�	
S,VRW:T _`V{TMY!VeT>u�T:(
TM[Z�S,noS(�DN �PO z3�*)*+��*,�S,Tj[ d
fxY
W�Tsb`W
aS,TjSkW�	�aSkS
�dobed�W:[jlxWp_`V�noY!noS,];[pY��VyfwS,Tplw];[MSkW:d
XZ[jlxY!]`Tpd+	
S,X�fwS,Tgb`WjY
XZS,TjTjV`T �m¢A® +RTgTMY!];[sfwlwn�lw[;aSkS,TpSk[ �MTKEVRWjS,T 
 Q

¸�S�¢U®5+ �\aS,]vaS���XklxSy_eV XZY!]`XZSkb`[�_RS,Tod
XZ[MS,VRW�Ton�V`fw[jlBu�d
XZ[jl�	
lx[;aS,TkQ ¨ Y!V`[MS,T�fxS,T~d
XZ[jl�	
lx[;aS,T�_`V�¢A® +
S���aS,XkV`[MS,]([ fxS�n ES,noS{XZY
_RS
Q�¸�S,T�d
XZ[jlxY!]`Tob*Y!VRW�Ve]�n1ES,n�S{b`WjY
XZS,TjTjVeT}_`Syf8h $ 	 	 �!(4XZY!nob`W:lmTofxS
5 ¨q© ¡ TjY!]([sT&aSkW�lwd
fwlwT&aSkS,TkQ

¸�S�¢A® +{]3h aSk[jd
];[ � V3h"Ve]{d
XZ[MS,VRWUT:(
TM[Z�S,noS
�3lwf�]RS�b*S,VR[pbed
T lw]`lx[jlmd
fwlwTMSkWg_RS�[MS,nob*Y
W:lwTjd�[jlxY!]eTkQc¸�S,T
[MS,nob*Y
W:lwT:d�[jlxY!]`T�TjY!]([t^-aSkW&aSkS,T�bed�W fxS�®A¢U®5+*Q�¸�S,Ttd
XZ[jlxY!]`T � � �a²X� � �!87:9�;D< ¡ Sk[ I � �,I!5#I O � � �!v7:9�;=< ¡TMY!];[�W
aS,d
fwlwT&aSkS,T�bed�W�f6hraS,n�lwTjTjlxY!]o_�h"V`]�noS,TjT:d�^
S}�dc_RS,TM[jlm]`d�[jlxY!]�_`Vp®A¢A® +*Q.¸�h"d
XZ[jlxY!] 6 � � � � �! 7:9�;=< ¡ S,Tj[S���aS,XkV`[;aSkS{�d�fmd~W&aS,XZSkb`[jlxY!]{_�h"V`]�noS,TjTjd�^
S�S,]�b`WjY 	
S,]`d
]`XZS�_eV�®U¢A®5+ Q

������������� 	�
 & � & ² I z O  $�&� 
p���-�! "
%�-� ®A¢U®5+
* hiS,Tj[}fxS TMSkW�	
S,V`W}_RS [MS,nob*Y
W:lwTjd�[jlwY!]`T�_`S,T�n�aS,Xkd
]`lmTjnoS,T~_RS �ed
TMS
Q ¤ d{TM[MW�V`XZ[jVRWjS lw];[MSkW:]RS�S,Tj[

b`W
aS,TMS,];[;aSkS}_ed
]`Tpfwd �e^!V`WjS FRQ/.,�&Q
¸�S,T�noS,T:Tjd�^
S,T~_3h"lw]`lx[jlmd
fwlwTjd�[jlxY!]�_RS [MS,nob*Y
W:lwTjd�[jlwY!]�TMY!];[�WjS �XkVeTcbed�W~f8h"d
XZ[jl�	
lx[;aS�b`W�lw]`Xklxbed
fwS~_eV

®A¢U®5+ Q(*\Sk[M[MS�d
XZ[jl�	
lx[;aSsS,]RW:Sk^!lwTM[MWjSsfmdq[MS,nob*Y
W:lwTjd�[jlwY!]o_`d
]`T�Ve]o[jd
�efxS,d
V3�(beV`lwTk��S���aS,XkVR[MS f6h"d�b`b*S,fRT:(&TMu
[Z�S,noS�� 5 ®e� � I ª�z�² ³��gµ b*Y!VRW�f8h"lw]elx[jlwd
fwlwTjSkW,Q(� 5 ®�� � I ª�zm²cb`W:S,]`_~S,]�d�Wj^!V`n�S,]([�fwSp]RY!n _RSsfmdU� Y!]`XZ[jlwY!]
�d�S���aS,XkVR[MSkW ��² 6 ² � ®�� � I ª�zm² �`� � ± �+I Om¡ �d�fwd���] _`S{fwd�[MS,nob*Y
W:lwT:d�[jlxY!] Sk[�V`] ];V`n�aSkW:Y���lwXklpX�hiS,TM[
f8h"lw]e_`lwXZS�_RS fmd�]RY!V�	
S,fwfwS�[MS,nob*Y
W:lwTjd�[jlxY!] _`d
]`T�fmd�[jd
�efxS _RS,T�[MS,nob*Y
W:lmTjd�[jlxY!]`TkQ ��]���]3��f6h"d
XZ[jl�	&lw[;aS
d
X � V`lx[M[MS�fwd~W:S � V ESk[MS}_3h"lw]`lx[jlmd
fwlwTjd�[jlxY!]�Q
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vers FTMTftmP

TftmMP tftmTimeOutHandler

(*),+.-BFRQ/.,� � ¸�Sc� Y!]`XZ[jlxY!]`]`S,noS,]([p_eVF®U¢5+A®;u�W
aS,d
fwlwT:d�[jlxY!]y_`d
]`TR�DN �PO z3�*)*+�� 4 Q

�· fmd ��]t_RSUfwd�[MS,nob*Y
W:lwTjd�[jlxY!]��;fxSUn�lwXZWjY�u�]`Y$(!d
V�d
fwfxY!V`S�V`]RSUd
XZ[jl�	
lx[;aS � V`l�S���aS,XkV`[MS�fwd�� Y!]`XZ[jlwY!]
� Y!VRW:]`lxStfxY
W:T~_RS�f8h"d�b`b*S,fU�d4� 5 ®e� � I ª�z�² Q *vSk[M[MS�� Y!]`XZ[jlxY!]�b`W:S,]`_�S,]�d�W:^!V`noS,];[~Ve]�lm]`_`lwXZSt_RS�fwd
[jd
�efxS}_RS,Tp[MS,n�b Y
W�lwTjd�[jlxY!]`T,Qb¸�h"d
XZ[jl�	
lx[;aS}XZW
aS aSkSoS,TM[ d�b`b*S,f�aSkS�V`]{^
S,TM[jlxY!]`]ed
lxWjS�_3h"lm]([MSkWjW�VRb`[jlxY!]�_`d
]eT
fwds[MSkW:n�lw]RY!fwY
^!lxSQ�=N �+O z3�&Q2¸�S,T1d
XZ[jlxY!]`T1XZY!]`XZSkW:]`d
];[1fwS,T�[MS,nob*Y
W:lwT:d�[jlxY!]`TUaSk[jd
];[LXZY!]`Tjlw_vaSkW
aSkS,TLXZY!n�n�S
_RS,T�d
XZ[jlwY!]`T�b`W�l�	&lmf�aSk^!l�aSkS,Tk�,TMS,V`fwT � VRS,f � VRS,T3d�beb S,fmT3T:(&Tj[Z�S,n�S�TMY!];[�S���aS,XkV`[jd
�efxS,T-bed�W�fxS,T3^
S,Tj[jlxY!]`]`d
lxW:S,T
_3h"lw];[MSkWjW:V`b`[jlxY!]3Qc¸�S~^
S,TM[jlxY!]`]`d
lwWjS�_3h"d
XZ[jl%	&lx[&aS�aS,noSk[cV`] noS,TjT:d�^
S 	
SkW:TUV`] �?�.*��. ��(+��� � � � V`l1d aSk[&aS
b`W
aS,X�aS,_RS,n�n�S,]([UXZW&aS�aS�bed�W�f8h"d
XZ[jl�	
lx[;aScb`W:lw]eXklxbed
fxS _`V�®A¢U®5+ Q

��]���]3��f8h"d
XZ[jl%	&lx[&aS b`W:lw]`Xklwbed
fxS~_`V�®A¢U®5+ WjS �XZY!lw[�fxS�noS,T:Tjd�^
Std�W:W:l�	�aS TjVRW�fxS�n�lw]`lBu6b*Y
Wj[USk[�aS,noSk[
V`]�noS,T:Tjd�^
S �d�_`S,TM[jlw]`d�[jlxY!]�_eVF¢U®5+tb*Y!VRWgf8h"d+	
SkWj[jlxW _RScfwd ��]�_RS�fwd~[MS,nob*Y
W:lwTjd�[jlwY!]3Q

������������� 	�
, �&����*P
p " $�& .�
������?�������!*P�#���!�i3
*vY!];[MW:d
lxW:S,noS,]([~�d�f8h"lwnob�fwd
]([jd�[jlwY!]�d
V{_RS,TjT:V`Tp_RS���z � ªA�R�`fwd~[MY!f=aSkW�d
]`XZS}d
V�� �Fd
VR[MS,TsS,TM[p[MW:d
]`TMu

bed�WjS,];[MS �dyf6h"VR[jlwfwlwT:d�[MS,VRW,QX·�V`XkVe]RS�XZY!nobelwfmd�[jlxY!]�Sk[�d
V`XkV`]`S�aS,_elx[jlxY!]�_RS�fmlxS,]`TUbed�Wj[jlmXkV`fwl8�SkWjS,Tq]3hiS,Tj[
]vaS,XZS,TjTjd
lwWjS
Q

r�s��]s�� uTv��F�vc}��Xz.z.�
�[v vm� �{� �JvbzC} y%w��gy��3|lw�� 
 ��w��Qz.|���v���� ���p�J|l���vcz.�gwl�H�������&�����av��
¸�S,T�b`WjY
XZS,TjTjVeT�_RS{f8h"d�bebefwlwXkd�[jlxY!]4TMY!];[ _vaS,n�d�WjW&aS,T�b�d�W�f8h"VR[jlwfmlwTjd�[MS,VRW �d�[MW�d,	
SkW:TtfxS�b`WjY
XZS,TjTjVeT

�m¢U®5+ Q�¸�hiY���;MS,XZ[jlx�cS,Tj[ _`S X:|ed
]R^
SkWyf8hraSk[jd�[y_`V b`WjY
XZS,TjTjV`Tt_RS�f8h"d�b`befwlmXkd�[jlxY!] � Y���;MSk[�¯ O�� & ¢ �(� �e� ¡
b*Y!VRW�lm]`_`l � VRSkW�d
V�¯5+ � V`S fxStb`WjY
XZS,TjTjV`T�S,TM[}[MY!f�aSkW:d
];[�d
V����Fd
VR[MS,TkQo¸�d �e^!VRWjS=FRQ/.,� [MW:d
XZS�fxS,TH�
aSk[jd�b*S,T�_`V�_vaS,n�d�WjW:d�^
S�_�h"V`] b`WjY
XZS,TjTjV`T � ! Q

ftmUserPort

ftmSysPort

5

3

4

2
1

controlPort

defaultPort

FTM FT / execve(...)

(*),+.-+FRQ/.,� � ¸�S�_vaS,n�d�WjW�d�^
Sv_3h"Ve]qb`WjY
XZS,TjTjV`T�[MY!f�aSkW:d
];[1d
V��c�Fd
VR[MS,T�u�W
aS,d
fwlmTjd�[jlxY!]�_ed
]`T��=N �+O z*��)-+ � 4 Q
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