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Prog.
Utilisateur
NachOS

Prog.
Utilisateur
NachOS NachOS

Prog.
Utilisateur
NachOS

Prog.
Utilisateur

XEmacs

UNIX

Shell

UNIX

NachOS

Synchronisations

Processus
utilisateurs
UNIX

Noyau

Disques

Console

** MV : Mémoire virtuelle

*   SgF : Système de gestion de fichiers

Coupleur série

TLB & MMU

MV**

Noyau Machine émulée

UNIX

SgF*

Memoire
Processeur (MIPS)

Pilotes

Ordonnanceur
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 �¥8_aU	ILvnILcqf	NQbd]sMwILKOM4Y[v�PVj[hI�Uqc�bV�X�OIuM4M^�	N^ILPVfZ_aUqPVcqf�]�vnILKOM4�[vsbX_aU�hIrK^U	N4UqcZKahILlP\Y[�	bVN^I_d
�   ?(bdl{lmILceM H|PV]sN^I=ILc�KObVN^MOI,_eU���bdc>cqIoKObd]`M�Y[PVKi]`ceMOIuN^N^bdlmYGU�vsbVN.K�f	I6v`P�l{PVcq]sYGUqv`P\M^]sbdc{fqILKiK^MONQUqj �M^UqN^ILK4f	I�fqbdcqc�hIuILK4fqUZcqbS�dPVU�d
�a �¥ _eUqbd]�K^IuN^Mwv`P�l�hIuM^�qbaf	I�� a M f	I,vy��bV�	� IuMwK^j.�	ILfqUqvsIuN�d(c6UqILvGILK^M(v`IoN\£bdvsIofqILK�R\P\NQ]`P\�GvsILK�a [ T^Q�� T��
� Z [.XZT^Q [Vt8R�T Q M T.W X:X=Q E R�� G W¦t p Q E=r Z M T X X=Q�XZT�IuM�R�T^Q M T.W X:X=Q E R�fqI�vy��bV�X�OIuM4M^�	N^ILPVf�dNc6U	I�f	bd]sMPH|PV]sN^Iv�P>l�hIuM^�qbaf	I�� a M f	ImjkILK,R\P\NQ]`P\�GvsILK d8c6UqPVc[f�fqbd]sM � bdc P\YqYnILvsIuN,vsILK6l hIuM^�	bafqILK X Q+]�T��%[1T^Q X:X=Q�XZTIuM�� T\[.X G QJT��5[ T^Q X:X=Q�XZT{f<��Uqc�bV�X�OIuM4M^�	N^ILPVf�d

�e  ?(bdl{lmILceM�]`cq]sM^]�PVv`]`KOIuN,v`P�R\P\NQ]`P\�[v`I Q3[ W�Q E T�vsbVN.Krf	Iv`P�jkNXhILP\M^]`bdc�f���Uqc¢c	bdU	RVILPVU M^�	N^ILPVf YGP\N�v`Pl�hIuM^�qbaf	I M T���� r Q T Q�P�d
! Á�� 8 2 Â ÁEÁ 7 Ã 7 Á 0 ¢ 7 ¢ [7 � 7�` Â ^�^ 7 Ã 7 Á 0
l\ �c,U	ILv`K(KObdceM4vsILKibdU	M^]`v`Kib��nIuN^M^K(Y[P\N h1iuj{k�mEn=YnbdU	N(v`P:l{]`KOI6PVU�Ynbd]`ceMif	ILK(Y[N^bV�VNQPVl{lmILKwUqM^]`v`]`K^PT�MOILUqN d ?ibdl{l{ILczM6Y[P\N6IkWXILlmY[vsI�Ra]�K^UqPVv`]`K^IuNgMObdU	MOILKrv`ILKgbVY(hIuNQP\M^]`bdcqK,I��nILjkM^U�hIuILKrY[P\N,v`P>l{PVjQ�[]`c	I
 "!#� D hILl�Uqv hIuI_d

�a $�¦ILU	M � bdc U	M^]�v`]`KOIuN4vy��UqM^]`v`]sM^PV]sNQI � P�/�YnbdU	N=l{IuMOMON^I�PVU�Ynbd]`ceMgvsI�jkbXf	I�fqI�h1iuj{k�mEn_d�HJI�v`PVcqjkIuN=IuMRX]`K^U[PVv`]`KOIuNwvsIrjkbdceMOILceU�f	I�fq]%�ghIuN^ILceMOILK4R\P\NQ]`P\�[v`ILKwfqU�c	bS�dPVU� 
	  $�¦ILU	M � bdc�U	M^]`v`]�KOIuN � P�/rYnbdU	N4lmIuMOMON^I�PVUpYnbd]`czMwvsILK4YqN^bV�VNQPVl{l{ILK4U	M^]`v`]�K^P\MOILU	N�d��¦bdU	NQ_aU	bd]Jd
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*,+�� ��� -���� 4§?[5K3^;o3V;84 7:9<;"9�4 ?G?KM:? 4¡5 ?
	�3N9�>:9<;=383Q?G2i5O3^;o3 �a-��>��
?iI:YqNQILl{]sIuN n ��cihILjkILK^K^]`MOIf<��PVcqPVvs�XKOIuN,Uqcq]�_eU	ILl{ILczM6vsImjkbdczMOILcaU f	ILK6NXhIuYnIuN^MObd]`N^ILK R�T Q M T1W[IuM XZT.[\XIuMgf	Irv�]sN^I,v`Pmf	bXjuUqlmILceM^P\M^]sbdcZPVK^K^baju] hIuIV 
! vnILKOM4]`lmYnbVN^M^PVceMwf	I,KObdUqv`]`�dc	IuNw_eU<��PSRVILj�v`P�RVIuNQKQ]sbdc�f	Ith1iejlkEm�n6_aUq]�RVbdUqKwILKOM4v�]sReNXhIuI,PVUZfihIuYGP\N^Mut�[]sILc�_aU<��]`vJK^bd]sM=YnbdK^KQ]s�[vsI�fqI�jkbdlmYG]`vsIuN=v`I�c	b��dPVU<t<]`v¦c<��ILKOMoY[PVKoILcqjkbVN^I:YnbdK^K^]s�[v`Irf<��IkW hILjuU	MOIuN�f	ILKoYqN^b\��VNQPVl{l{ILKu  ?iIZKOIuN.P¢YnbdK^K^]s�[v`I���YnbdU	Nf	ILK{YqN^bV�VNQPVl{l{ILK{c	bdcEl�UqvsM^]sM^�	NQILPVf�hILKut jkbdl{lmIpY[P\NmIkWaILl{Y[vsIvsIrY[N^bV�VNQPVl{lmI r T.WFW��e�wf���IkW hILjuU	MOIuNrf	ILKgYqN^bV�VNQPVllmILK=f<xILKo_aU	I�vsILK=bdU	M^]`v`Kgf	I�KO�XcqjQ�qN^bdcq]`K^P\M^]`bdcZKOIuN^bdceMfihIuRVILvsbVYqY(hILK:�|jkILK4bdUqM^]`v`KwKObdceMgcihILjkILK^K^PV]`N^ILKgYnbdU	N4v`ILK(Y[]`vsbVMOILK4fqI,YihIuNQ]sY[�ihIuNQ]�_eU	ILK �. 

@MLPO`LBA �C_{g�[�W?R�\�]`_ UX��RNdA_{g#g#|`g0YAz_��u_��Bg
�6PVcqKwv`P�RVIuNQKQ]sbdc�f	ILKwKObdU	NQjkILKw_aUq]�RVbdUqKwP hIuMehI�v`]`ReNXhIuIVt	Uqc�KOILUqv�YqNQbV�VNQPVl{lmI,U	M^]`v�]`K^P\MOILU	NiKu��IkW hILjuU	MOIxPmUqc�lmbdlmILceMgf	bdc[c�hIVt	IuM4]`v�ILKOM4jkbdlmYnbdKehI�f<��Uqc�KOILU[v��[bVMwf<��IkW hILjuU	M^]`bdc ��M^�	N^ILPVf��. qH§��bV�X�OILjkM^] H¡f	I,jkIuMOMOIYqN^ILl]|xIuN^I{Y[P\N^M^]`I{fqU n � ILKOM�f	I�K^U	YqYnbVN^MOIuN,Y[v�UqK^]sILU	N.K=M^�qN^ILPVfqKu  �¦bdU	N�jkILv`PXtJRVbdUqK�f	IuRaN^I � hILjkNQ]sNQI{bdUjkbdlmY[v hIuMOIuNovsILK4l�hIuM^�	bXf	ILK=K^Uq]sR\PVczMOILK�}
� l�hIuM^�qbaf	Iwc	I�� n4�	N^ILPVf�f	I�v`P=juv`PVK^KOI n4�	NQILPVf���� �a 

¬
  lS�.tVf	bdczM¡vy��bV�X�OILjkM^] H	ILKOM¡f	IijkNahIuIuN§Uqc�cqbdU	RVILPVUM^�qN^ILPVf<  a6c:]`cq]`M^]`PVv`]`KOIuN.PgvsILK¡fq]�ghIuN^ILceM^K§jQ�qPVl{Y[K~f	I4v`P6juv`PVK^K^I ng�	N^ILPVf< �a6cmU	M^]�v`]`KOIuNQP=v`P6l hIuM^�	bXf	I

X X=Q��.R 
 W W���� Q�XZT�f	Iv�PZjuv`PVK^KOI 
 P�P-Q\X W9Q�� T�Y�bdUqNrPVv`vsbdU	IuN�U[c	I{c	bdU	RVILv`v`I{Y[]`vsIVtnIuM�bdc U	M^]`v`]�KOIuNQP�v`Pl�hIuM^�qbaf	IZ]�cq]sM��,IuNQcqILv n4�	N^ILPVf¢fqI�v�P�juv`PVKQKOI�ng�	N^ILPVf�YnbdU	N�]�cq]sM^]`PVv`]�KOIuN�KObdc�jkbdceMOILceU �|jkbdceMOIkWaMOIcqbS�dPVUZIuM=U	M^]`v`]`KQP\MOILU	N �. Iµ cqKQUq]sMOIVt	vsI,M^�	N^ILPVf�KOIuNQPm]`c[KehIuNahI�fqPVcqKwv�P��GvsIrf	ILKwY[Nu£IuM^Ku � l�hIuM^�qbaf	I��¡]`cq]`K^�,fqI v`P4juv`PVKQKOI�n4�	NQILPVf<tLf	bdceM vy��bV�X�OILjkM^] HaILKOM fqI l{P\NQ_aU	IuNJvsI M^�	N^ILPVf�jkbdllmImhIuM^PVceMfihIuMON.Uq]sM>� ��P\� X r Q T Q�P �!�#" T _ T\[\X Q$� ? T Pq�{IuM:f	I�vy��ILc[vsIuRVIuN�fqI�v`PZ�GvsIf	ILK�YqNL£IuM^Ku ¡HJP�f	ILKOMON.UqjkM^]sbdcY[N^bVYqN^ILlmILceMrfq]sMOI{c���ILKOMrY[PVK,I��nILjkM^UihIuI>MObdU	M�f	I{K^U[]sMOIVt�juP\N�bdc¢ILK^MrILcqjkbVN^I{ILc MONQPV]`c f<��UqM^]`v`]`KOIuNKQP{Y[]`v`I&%qILv`vsI�K^IuNQP{I��nILjkM^U�hIuI{fqPVcqKovy��bVNQf	bdc[cqPVc('jkILU	N��|l�hIuM^�qbaf	I � U[cG�(P\YqNLxILK6vsI�j.�qPVc	�VILlmILceM,f	IjkbdceMOIkWXMOIV � l�hIuM^�qbaf	I � Uqc�f	I,v`Pmjuv�PVK^KOI*)Xj.�	ILfqUqvsIuNStaf	bdceMgvy��bV�	� ILjkM^] H ILKOM4f	Irf	bdc[c	IuN4v`P:l{PV]`c xPmUqc�M^�qN^ILPVf< 
?(IuMOMOIil�hIuM^�	bXf	I(f	IuRaNQPgK^PVUqRVIu�dP\NQf	IuN~vsI�jkbdceMOIkWXMOI(f[UrM^�	N^ILPVf�PL�dPVceM~vy��Uqcq]`MehI�jkILczMONQPVv`I6��bV�X�OIuM¡juU	NO�NQILczM n4�qN^ILPVfG�JIuM¡N^ILKOM^PVU	N^IuN~jkILv`U[]efqU�M^�	NQILPVf�xPphILv`]sNQIV \H P=KQPVU	RVIu�dP\NQf	I���N^ILK^M^PVU	NQP\M^]sbdc{f[U�jkbdceMOIkWXMOIcqbS�dPVU¢ILKOM,fihI ��xP hILjkNQ]sM�%<]`v¦K^U�]M,f<��P\Y[Y�ILv`IuNov`P H�bdcqjkM^]sbdc+)-, ! n ? � �|jkIuMOMOI H�bdcqjkM^]sbdc�I��nILjkM^U	I{vsIj.�qPVc	�VILlmILceM=fqI,Y[]`vsI��. 
a6cZMOILKOMOIuNQP{vsILKgf�hIu��bVN.f	ILlmILceM^Kgf	I,Y[]�vsI,vsbVNQKwfqU�j.�qPVc	�VILlmILceM=f	I�jkbdczMOIkWXMOI�ILceMON^IrM^�	NQILPVfqKu 

@MLPO`LwK .0|}[�W"Y�gD]`_ g#/}\`dBf}��RE\`W�g+Z [�W?R�\
H ��bV�X� ILjkM^] Hf	I�jkIuMOMOI�K^ILjkbdcqf	I�Y[P\N^M^]sI ILKOM¢f<��]`lmYGv`PVczMOIuN�f	ILK�bdU	M^]`v`K�f	I�KO�ac[jQ�	N^bdc[]`K^P\M^]sbdc���RVbd]sN

� �a 
¬
  �d�. �H�IrMONQPSRTPV]�v�f	ILl{PVcqfihI�ILKOMgvsIrK^U[]sRTPVceMn}

l\  ?(NahIuIuNrvsI�jkbXf	I:c�hILjkILK^K^PV]sN^IZxP>vy��]`ceMON^baf[UqjkM^]sbdcZf	I�MObdUqK6vsILKoP\YqYnILv`KgK^�aKOMuxILlmILK,cihILjkILKQK^PV]sN^ILK{xP>vy��]`cX�MONQbafqU[jkM^]sbdcZf	ILKgbdU	M^]`v`K4fqIrKO�ac[jQ�	N^bdc[]`K^P\M^]sbdc< ��¦bdU	NojkI H|PV]sN^IVtqjkbdcqKQUqvsMOIuN=v`I,Y[P\NQP\�VNQP\Y[�qI �a  � _aUq]
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fihILjkN.]sMrvsI H bdcqjkM^]`bdcqc	ILlmILceM,f	ILK,P\YqYnILv`KoKO�aK^MkxILl{I{KObdUqKth1iuj{k�mEnV GH�ILKo��jQ�q]sIuN.Kojkbdc[jkIuNQc�hILKrKObdceMv`ILK4K^Uq]sR\PVceM^Kn}
� ��jQ�q]sIuN=PVK^KOILl��[vsILU	N  "! � ) [\X=Q+Q.X?oN[\tn_aUq]�ILKOMgv`] hIrPSRVILj�vsILKwY[N^bV�VNQPVl{lmILKgU	M^]`v`]`KQP\MOILU	N(IuMgU	M^] �v�]`KOI vy��]`cqKOMON.UqjkM^]sbdc  !#��) [ ?,[��HQSWFW�Y�bdUqN>IkW hILjuU	MOIuN�U[c Ynbd]`ceM�f<��ILczMONXhIuI�fqU�c	bS�dPVU ��RVbd]sNYGP\NQP\�VNQP\Y[�	I �a  � �� ��jQ�q]sIuN T I � TXW X Z � M o � �ut§_aUq]i]`ceMOIuNQjkIuYqMOI�MObdUqKmvsILK:P\YqYnILv`K�PVUXW c	b��dPVUEIuMmKOILvsbdc�vsI�ceU[l hIuN^bfqI>vy��P\Y[Y�ILv=�|jkbdczMOILcaUEfqU NQIu�d]`KOMON^I  !#��)'Q��<��P\YqYnILv`vsIv�Ppl�hIuM^�	bXf	I�lmIuMOM^PVczMmILc ��U	RaN^Iv ��P\YqYnILv �. 

�a  ?(bdlmY[v hIuMOIuN vsIi�Gj.�q]sIuN�[ ? M ��o � �(YnbdU	N�hILjkNQ]sNQI(v`I(jkbXf	I4f	ILK~KahILlP\Y[�	bVN^ILK IuM~RVIuN^N^bdUqK4�|vsbXj^�XK.�. dH ��P\MOb\�l]`ju]sMehI�f	ILKwY[NQ]`l{]sM^]`RVILKwf	IrKO�XcqjQ�	NQbdcq]`K^P\M^]sbdc�K^IuNQP{PVK^K^UqNahIuIrY[P\Ng]`ceMOIuNQfq]�jkM^]sbdc�f	ILK4]`ceMOIuN^NQUqYqM^]sbdcqKYnILcqf[PVczM4vsILK4YqNQ]`l{]`M^]sRVILKu 
	   n ILKOMOIuNof	Irl{PVcq]yxIuN^I�]`czMOILc[K^]sRVI,RVbVMON^I�jkbaf	I,RX]`Pmvy� hILjkNQ]`M^U	N^I~}
� f���Uqc�YqN^bV�VNQPVllmI�f	I,N^ILc[f	I � � RVbdUqK4ILceMON^I 	 M^�qN^ILPVfqK� f���Uqc6YqN^bV�VNQPVllmI�hIuM^P\�[v`]`KQK^PVczM�U[crK^jQ�ihILlPgf	I§KO�Xcqj.�	N^bdcq]`KQP\M^]sbdcoYqN^bXfqUqjkMOILU	N �Tjkbdc[KObdl{l{P\MOILU	N

a6c H IuN.PILc�KObVN^MOI:f	I�lmIuMOMONQI�ILc�P\MOMOILczMOImvsI�YqN^ILl{]sIuN=M^�	N^ILPVf�jkNahIGhI{fqPVcqKgv`I�juPVKobdU�]`vJKOI�MOIuN.l{]`c	IvsI>YqN^ILl{]`IuNL �a6c�vsI>�[vsbX_eU	IuN.PZK^U	N:Uqc�KehILl{P\Y[�	bVN^I��^UqK^_aU<� xPpjkI�_aU	I>MObdUqK:vsILK�PVUqMON^ILK�M^�	N^ILPVfqK:KObd]sILceMMOIuNQl{]�c�hILKu 
@MLPO`L @ x g+U`ZedA_{g ]���Z>]`��_{g#g+Z>�u_�g}z_�U`Z>�
z_{g

�6PVcqKov`PmRVIuNQKQ]sbdcpf	I h1iejlkEm�n,fqbdczM4RVbdU[K=fq]�KOYnbdKOI � t[UqcZK^ILUqv�YqNQbajkILK^KQUqK��|l�UqvsM^] � M^�	NQILPVf�hI�K^]JRVbdUqKPLRVI � MOIuNQl{]`cihI,v`P�YqN^ILl{]yxIuNQIoYGP\N^M^]sI6f	I,jkI n$�i��Ku��IkW hILjuUqMOIV  ?iI,_eU[][ILKOMwf	ILlPVcqf�hIr]`ju]GILKOM4f	IoY�IuN.lmIuMOMON^Ivy��IkW hILjuU	M^]sbdc�f	I�Y[v�UqK^]sILU	N.K�Y[N^bajkILKQK^UqKgPS�dPVczM6f	ILK=ILKOY[PVjkILKof<��PVf	N^ILKQK^P\�VI�KahIuY[P\NXhILK{�|PS�dPVczM,j.�qPVjuUqc	I�vsILU	NM^P\�[vsIof	ILKiY[P\�VILKiYqNQ]sR§hIuILK.�. _a6cEhILjkNQ]`NQPrYnbdU	NijkILv`P�v`I=jkbVN^Y[K(f	ILKil�hIuM^�	bXf	ILK X Q+]�T X:X=Q�XZT,IuM ��T\[\X �-QJT^X:X=Q�XZTf	I�v�P{juv`PVK^KOI 
 P�P+Q\XBW�Q�� Tut<jQ�qP\N^�¦hIuILK6f	I�K^PVU	RVIu�dP\NQf	IuNk��N^ILKOM^PVU	N^IuN6vsI�jkbdceMOIkWXMOI�f<��U[c�M^�	N^ILPVf�KOYihILju] �G_aU	IxP{KObdcZILKOY[PVjkI�f<��PVfqN^ILK^K^P\�VI����VILK^M^]sbdcpf	ILKgjQ�qPVlmYGK �:Q�/.WNT�IuM W�Q � T �:Q�/.WNT XTZ�� Tmf	Irvy��bV�X�OIuM p Q�� r Z M T\�. 
��xILK,_eUqIrRVbdUqK6PVU	N^I � MOIuNQl{]`cihI�jkIuMOMOI�YGP\N^M^]sI�fqU�n �¦t[RVbdUqK=YnbdU	N^N^I � U	M^]`v`]`K^IuNgvsI�[ r T.WFW�H bdUqNQcq]�PSRVILj

h1iuj{k�mEnV 
@MLPO`LPO ��RE\�|Xg

¥§� bdUqM�xP¸h1iejlkEm�n6f	I�f	ILUXW>fqILKwMON^bd]`KwYnbd]`ceM^KwK^Uq]`RTPVceM^K<}
� ]�lmY[v`PVceM^P\M^]sbdc fqILK�R\P\NQ]`P\�GvsILK�f	I>jkbdcqfq]sM^]`bdc IuM:f�hILlmbdcqKOMONQP\M^]`bdc�fqI>vsILUqN H�bdcqjkM^]sbdcqc	ILl{ILczM�Y[P\NU[c�YqN^bV�VNQPVllmIrf	I,MOILKOM� �VILK^M^]sbdcpf	ILK4M^�	N^ILPVfqKwYGP\N4YqNQ]sbVN.]sMehI� P��ObdU	MgfqI,Y[P\NQPVl�xIuMON^ILKoPVUXW�YqN^bV�VNQPVl{l{ILK4U	M^]`v`]�K^P\MOILU	N
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?iI n$�pcihILjkILK^K^]`MOIuNQPgUqcqI¡]�czMOIuN^RVILceM^]sbdc�PVUrcq]sRVILPVUrf[U6NahIuY�IuNQMObd]sN^I r Q M P�WLT Q � �GjQ�[]sIuNQK 
 ��� 
 r Q M P�WNT^Q�o rIuM 
 ��� 
 r Q M P�WNT^Q�o � ���. 

@MLwvNLBA QSR�\`g�[��.|`d%[�W�R�\�]���|X\�UXW�Y�Re[�_3g`z_��.W�_
H ��bV�X� ILjkM^] Hif	I{jkI n � ILKOM�f	Im� hIuN^IuN�v ��ILczRVbd]~IuM�v`P�NahILjkIuYqM^]sbdc f	I{lmILK^K^P\�VIRa]`P�U[c	I{v`]`PV]`K^bdc�KahIuN.]sIV 

! v Ku��P\�d]sM�f	IjkNXhIuIuNmUqc Y[]`vsbVMOI���bdU �qPVcqfqv`IuN �6f	IjkbdUqY[vsILU	N�KahIuN.]sIVt¦juP\YGP\�[vsIf<� hILlmIuMOMONQI>IuM�f	I{N^ILjkIuRVbd]`Nf	I:l{PVcq]yxIuN^ImPVKO�Xcqj.�	N^bdc	I:f	ILK6v`]s�dc	ILKof	ImjuP\NQPVjkMuxIuN^ILKu  � bdUqN6jkILv�P>cqbdUqK6U	M^]`v`]`K^IuN^bdcqK4vsI:jkbdU	Y[v`ILU	NoKahIuN.]sIV HJP�KO�XcqjQ�	NQbdcq]`K^P\M^]sbdc KOIuNQPZI��nILjkM^UihIuI�ILc�U	M^]`v`]`KQPVczMrvsI�c	bS�dPVU�f	I>KO�ac[jQ�	N^bdc[]`K^P\M^]sbdc8hILjkN.]sM�fqPVc[K�vsI n$�YqNXhILjGhILf	ILceMu 
@MLwvNLwK 	~_{g#dA�.W?U`[�W�R�\�]`|�UXW"Y?Re[�_ ]}_ dAR�|}UsY?_{|`� g`z_��.W�_
GocYG]`vsbVMOIgf	I=jkbdU	Y[vsILU	NiKehIuNQ]sI=ILKOMiU[cfq]`K^Y�bdKQ]sM^] H[juP\Y[P\�GvsI=f<� hILj.�qPVc	�VIuN4f	ILK�lmILK^K^P\�VILKu �Goc�lmILKQK^P\�VIILKOM6Uqc	I�KahIL_aU	ILcqjkImf<��PVU�Y[v`U[K W p Q�I juP\NQPVjkMkxIuN^ILKÀ¥ ) ? !�! tqMOIuNQl{]�c�hIuI�Y[P\NovsI�juP\N.PVjkMkxIuNQI{f	I�jkbXf	I1¥ ) ? ! !


   HJILKrbVY(hIuNQP\M^]`bdcqK�b��nIuN^MOILK�Y[P\N�v`I{Y[]`vsbVMOImYnIuNQl{IuMOMON^bdczM�f<��hILlmIuMOMON^I>IuM�f	IN^ILjkIuRVbd]sN�U[c	Iv`]s�dcqIp��RVbd]sN
� �a  	   lS�. =HJI�YG]`vsbVMOI�� hIuNQIuNQP vsI jkbdU	Y[vsILUqN>YGP\N�P\MOMOILceMOI PVjkM^]sRVI f[PVcqK�Uqc�YqN^ILl{]sIuN�MOILlmYGK�YGUq]`K�Y[P\N]`ceMOIuN^NQU	Y[M^]sbdcqK¦fqPVcqK~UqcmKOILjkbdc[fmMOILlmY[Ku dHJIwY[]`vsbVMOI(ILKOM~NQIuYqNahILKOILceMehIoY[P\N§vy��bV�	� IuM r Q M P�WNT^Q tz]`cqKOM^PVc[ju]`P\M^]sbdcf	Irv`Pmjuv�PVK^KOI 
 ��� 
 r Q M P�WNT^Q  
@MLwvNL @ ��_{g&U`��RNd z_{]X|}��_{g&]��#z_lTVW"g#g+W�R�\ _I[&]}_ �
z_ldA_�U}[�W?RE\
% � 7 ¼ ;,0 037 Á 037�; ¼ 058 � 7� HJP6YqNQbajGhILfqU	NQI4f<��hILl{]`K^K^]`bdc:�XxIuNQI=vy��ILceRVbd]qfqU:M^PVlmYnbdc:Y[PVKQKehI4ILcmY[P\NQPVl�xIuMONQIVtjuP\NQPVjkMuxIuN^I�Y[P\NpjuP\N.PVjkMkxIuNQIVtoILc YqN^bXj[hILf[PVczMExP Uqc	I P\MOMOILceMOI�PVjkM^]`RVI K^U	N�vsI¢N^Iu�d]`KOMONQI f	I f	bdcqcihIuILKpILchILl{]`K^KQ]sbdc< H P YqNQbajGhILfqU	NQI�fqI NXhILjkIuYqM^]sbdc8�	xIuN^I v�P NXhILjkIuYqM^]`bdc fqU l{ILK^K^P\�VIVtrjuP\NQPVjkMuxIuN^I YGP\N juP\N.PVjkMkxIuNQIVtrILcYqN^bXj[hILfqPVceM�xP{Uqc	IrP\MOMOILceMOI:PVjkM^]sRVI�K^U	N4v`I,N^Iu�d]`KOMON^I�f	Irf	bdcqcihIuILKgILc�NahILjkIuYqM^]sbdc< 
/ Â 4 ´ 8 Á 037�252+4 ^q058 Â Á�´ � H P{YqNQbajGhILfqU	NQI�f<��hILl{]`K^KQ]sbdcZN^ILl{Y[v`]sM4vsI�M^PVlmYnbdcpf<� hILl{]`KQK^]sbdc �|K^] jkI�fqIuNQcq]sIuNILKOMov`]s�qN^I��.tXY[U[]`Kwf	ILl{PVcqfqI�vsILK4]`ceMOIuN^NQUqYqM^]sbdcqK(ILc�hILl]`K^K^]sbdc� :?o��ILKOM4ILcqKQUq]sMOI�v`P:NQbdU	M^]`c	Irf	I�MONQPV]sMOILlmILceMf<��]`ceMOIuN^NQUqYqM^]sbdcqKnILc hILl{]`K^KQ]sbdcr_aUq]dILceMON^IuM^]sILceM¦v`I MONQPVcqKJH IuN^M¦f	I v`P=v`]s�dc	IV �H�bVNQK^_aU	IijkI�f	IuNQc[]sIuN PgMONQPVcqK1HLhIuNahIvsI�f	IuNQcq]sIuN=juP\NQPVjkMkxIuN^IVt�]`v<I��nILjkM^U	ImUqc - KQU	N=vsI�KehILl{P\Y[�	bVN^I:f<��PVjuj\xILK,PVU�M^PVlmYnbdc�f<� hILl{]�K^K^]sbdcpY�bdUqNgvsIv`]s�(hIuNQIuNwIuM4YnIuNQlmIuMOMON^I�v ��IkW hILjuU	M^]sbdc�f	Irv`P:N^IL_aU<£IuMOI�ILc�hILl{]`K^K^]`bdc�K^Uq]sR\PVczMOIV 

µ�c:NahILjkIuYqM^]sbdc<tdv`PoN^bdUqM^]`c	I(f	I(MONQPV]sMOILlmILceM§f<��]`ceMOIuN^NQU	Y[M^]sbdcqK¦KOMObajQ�VI4MObdUqK~vsILK~juP\N.PVjkMkxIuNQILK N^I 'juU[K~fqPVcqKvsI�M^PVlmYnbdc f	I�NXhILjkIuY[M^]sbdc �|K^]¡jkImf	IuNQcq]sIuN=ILKOM,v`]s�qNQI�� �^UqK^_aU<� xPv`P�Gc fqU�lmILK^K^P\�VIV e¥ v`PNXhILjkIuY[M^]sbdc¢fqUf	IuNQc[]sIuN juP\NQPVjkMuxIuN^I4fqIiv`P=v`]s�dc	IVtTv`P4NQbdU	M^]`c	Iif	I MONQPV]`MOILlmILczM~f<��]�czMOIuN^N.U	YqM^]sbdc(H|PV]sM¦Uqc - KQU	N¦v`I�KahILl{P\Y[�qbVN^If<��PVjuj\xILK6PVUZM^PVlmYnbdc�f	IrNXhILjkIuYqM^]sbdc� GHJP{YqN^bXj[hILf[U	N^I�f	I�NahILjkIuYqM^]sbdc�Ra]`fqIrPVvsbVNQKgv`IrjkbdczMOILcaU�f[U�M^PVlmYnbdcf	I�NahILjkIuYqM^]sbdc¢YnbdU	NovsI�MONQPVcqK^lmIuMOMONQIZxP�vy��P\Y[Y�ILv�PVczMu >µ cX��cpILv`v`I�v`]s��xIuNQI�vsI�M^PVlmYnbdc�ILc�NahILjkIuYqM^]sbdc YnbdU	NYnIuNQlmIuMOMON^Irv ��IkW hILjuU	M^]sbdc�f	I�v`P:NQIL_eU<£IuMOIrILcpNahILjkIuYqM^]sbdc�K^Uq]sR\PVczMOIV 
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HJIrMONQPLR\PV]`v�fqILl{PVcqfihIrILKOM=vsI,K^Uq]sR\PVczMu}
l\  ! lmY[v hILl{ILczMOIuNofqPVcqKwvsI6�Gj.�q]sIuN r Q M P�WNT^Q ¨ 
 ��� 
 r Q M P�WNT^Q�o � ��}� v`IrjkbdcqKOMONQUqjkMOILUqNgf	I�v`Pmjuv�PVK^KOI�
 ��� 
 r Q M P�WNT^Qm_aUq]nNahILPVv`]`KOI�vy��]`cq]sM^]�PVv`]`K^P\M^]sbdc�fqU�jkbdU	Y[v`ILU	N�%� v`ILKil�hIuM^�qbaf	ILK 0 0 � ´ 7 ÁE¢ IuM 0 0 � 2�7 ¼ 7$8 � 7 f	I=l{PVc[]|xIuN^ImxP H�bdcqjkM^]sbdcqcqIuN�ILc>P\MOMOILczMOIrPVjkM^]`RVIVtILcZYqNahIuRVbS�dPVceM,vsI,Y[P\N^M^P\�VI�f[UZjkbdU	Y[vsILUqN4KehIuNQ]sIrILceMON^IrY[v�UqK^]sILU	N.K M^�	NQILPVfqKu 
�a �µ�jkNQ]sN^I¢Uqc�Y[N^bV�VNQPVl{lmI fqI¢MOILKOMpPLRVILj Uqc�hILlmIuMOMOILU	N�Ku��IkW hILjuUqM^PVczM K^U	NZUqcqI lPVjQ�q]`cqI¢IuMpUqcjkbdc[KObdl{l{P\MOILU	NoKu��IkW hILjuUqM^PVczM6K^U	NgU[c	I,PVU	MON^I�l{PVj.�q]`c	IV 
	  gHJILK4IkW hILjuU	MOIuNoKQU	N4f	ILUXW�l{PVjQ�[]`c	ILK4fq]�KOM^PVczMOILKL ¬
  � IuYqN^ILcqfqN^Iov�P�YqNQILl{]|xIuN^I6Y[P\N^M^]sI6f	I6l{PVcq]yxIuN^IxP H�bdcqjkM^]sbdcqc	IuNwKObdU[Ki]�czMOIuN^N.U	YqM^]sbdcqKL  ! lmY[v hILlmILceMOIuNv`ILK4l hIuM^�	bXf	ILK 8 Á 037�252+4 ^q0 ´ 7 Á�¢ IuM 8 Á 037�252+4 ^q0 2�7 ¼ 7$8 � 7  
�   � IuYqN^ILcqfqN^Iv`PpMON^bd]`K^]yxILlmI hIuM^P\YnI>IuM:jkbdlmY[P\NQIuN�vsILK�f	ILUXW lmbXf	ILK�f	I H�bdcqjkM^]sbdc[c	ILlmILceM�xP�vy��PV]`f	IfqILK4KOM^P\M^]`KOM^]�_eU	ILK4bV�qMOILceUqILKu 
@MLwvNLwv �C\X\}_IyN_
	 7 ÄM¼+Å 8 7�2 ¢ 7 ¼�Â ÁuÄ�
 4625;B058 ÂlÁ � - IL]`v`vsI � �G]sILc xP{lmIuMOMON^I>xP=�ObdU	N4vsILKgjQ�qPVlmYGK a [1T 
 ��� 
�IuM��:Q+Q � T1X �
OPQ � r Z M T E Q p T�fqPVcqKgvsI,�Gj.�q]sIuNgf	I�jkbdcX�[�dU	NQP\M^]`bdc ¨ R�T Q M T.W ¨*M Q�� r �3[=o � ���  e¥(MOMOILceM^]sbdc��vy��U	M^]`v`]�K^P\M^]sbdc�fqUjkbdU	Y[v`ILU	N,KehIuNQ]sI{]`cqf[Uq]sMgUqcqI:cqIuMOMOI{fq]`l{]`caU	M^]sbdc�f	Imv`P>Ra]`MOILK^KOI{f<��IkW hILjuU	M^]sbdc fqU KO�XKOMuxILlmIV  ! v¡ILKOMi�^Uqfq] �ju]sILUXWmf	IwjkbVY[]sIuN�vsILK¡�Gj.�q]sIuNQK¡MOILKOM�K^PVcqK~_aU	I4vsI4KO�XKOMkxILlmI=UqM^]`v`]`KOIivsI4jkbdU	Y[v`ILU	N§KehIuNQ]sIVtdYGUq]`K¡f	IwN^ILfihILl{P\NQN^IuNvsIrKO�XKOMuxILlmI�ILcZlmIuMOM^PVceM:xPo�ObdU	N4vsILK4j.�qPVlmY[Kba [1T 
 ��� 
,tXIuM�� �+Q p Q�X _bZ [HRT 



¬
± ���������H�
	�����&�M�����º�`�S	�� �
	������ ������	������������s�

*,+�� ��� * �p/�� �4�7 3^;=9<2i5K3^;o3 ; M)?!	�?[5��4�� 4 ;84���4§?q5O3^;o3 ;84�� 9�>83J4§9<? ;84
<�2:9�>:;=? �	�:>��

�¦bdU	N¡jkI n$� tT]`vzK^IuNQPgcihILjkILK^KQPV]sN^I(f	I YqNQILcqf	N^I jkbdc[cqPV]`K^K^PVc[jkI�fqU�Y[]`vsbVMOI fqI�fq]`KQ_eU	Ig��NXhIuYnIuN^MObd]`N^I r Q M P��
WNT^Q tn�GjQ�q]`IuNQK [ ? M � r P+Z [ R#o r IuM [ ? M � r P-Z [ R#o � ���.  G=c	I{]�czMOIuN^RVILceM^]sbdc¢KOIuN.P>cihILjkILKQK^PV]sN^If[PVcqK6vsI:NahIuY�IuNQMObd]sN^I
U WNT\[ ?,[  
@ML
	NLBA 
 /}g�[��_{TV_b]}_3�sdBf`W�_��.g W"\`W�[�W�Z>Y

HJI jkbafqI f<��UqcrK^�aKOMuxILlmI(f	I¡�Gj.�q]sIuNQKJ]`cq]sM^]`PVv\RVbdU[K�ILKOMJfqbdcqc�hIV  ! vdjkbdlmYqNQILcqfrvsI f[]`K^_aU	I�hILl�Uqv hI,� �GjQ�[]sIuNQK
P+Z [HR�o � �mIuM P+Z [HR�o r �.t�fqILKrl hIuM^�	bXf	ILKrf<��PVjuj\xILK>xP�jkI{f[]`K^_aU	I�� ��jQ�q]sIuN.K [ ? M � r P+Z [ R#o � �{IuM�[ ? M � r P+Z [HR#o r �.  ! vYnIuNQlmIuMrv`P�jkNXhILP\M^]`bdc f	Im�VNQbdK,�Gj.�q]sIuNQK6IuM�fqI:�GjQ�q]`IuNQK,IkWXMOILcqK^]s�[v`ILK,l{PV]`K,]`v¡YnbdK^KuxILf	I�f	ILKrv`]`l]sM^P\M^]sbdcqKutc	bVM^PVl{l{ILczM>]`vwc<����P¢Y[PVKfqIZKO�ac[jQ�	N^bdc[]`K^P\M^]sbdc6} U[c�M^�	N^ILPVf YnILU	M{v�]sN^I�Uqc��Gj.�q]sIuNmYnILcqfqPVceM{_aU<��UqcPVU	MON^I�vsI{lmbXfq] �[I:bdU¢�[]`ILc ��M^�	N^ILPVfqKrY�ILUqRVILczM�l{bafq]s�[IuN,vsI{l�£ILlmI{��jQ�q]sIuN�ILc l�£ILlmIMOILl{Y[KrjkI_aUq]YnILU	MrjkbdcqfqU[]sN^I�xPZf	ILK�P\�[K^U	N.fq]sMehILKu  ! v§c<��� PZY[PVK�c	bdc¢Y[v�UqK,f	I�q] hIuN.P\NQjQ�q]`If	ILKrNXhIuYnIuN^MObd]`N^ILK�l{PV]�KrUqcKOILUqv4NahIuY�IuNQMObd]sN^I�_aUq]4jkbdceM^]sILceM�MObdU[KvsILK{�GjQ�q]`IuNQKu  ?o��ILK^M�xP RVbdUqK>f	Ipv ��PVl hILv`]sbVN^IuN�Y�bdUqN{bV�qMOILcq]sN>Uqc	IRVIuNQK^]`bdcp_aUq]�jkbVN^N^ILK^Y�bdc[f	I>xPv�Pf	ILK^jkN.]sYqM^]sbdc�_aUq]JP�hIuMehImf	bdc[c�hIuI�fqPVc[KgjkI�fqbajuUql{ILczMut�jkbdl{lmI�fihIuM^PV]�v`v.hIju] �Bf	ILKQKObdUqKu 
@ML
	NLwK 
 /}\`d.f`��R�\XW�g+Z [�W�R�\

 �IuMOMON^IZILc�Y[v�PVjkI�U[c	I>K^�acqj.�	N^bdcq]�K^P\M^]sbdc�vsILjkMOILU	N ��NXhILf[PVjkMOILU	NvsbVNQKmfqILK�PVjuj\xILK>PVUXW ��jQ�q]sIuN.K��|KQPVcqK�[vsbXjuP\�VI xP�v ��bdU	RVIuN^M^U	N^I��. (H�bVN.K�f	I v`P�f	ILKOMONQU[jkM^]sbdc f���UqcE�Gj.�q]sIuNLtijkILv`Uq] �Bju]of	bd]sM�£IuMON^I N^IuM^]sNXhI f	I KObdcNXhIuYnIuN^MObd]sN^I6l{PV]`KiKOILK(f	bdcqcihIuILKiN^ILK^MOILczMwK^U	NivsI6fq]`K^_aU	I¡�^UqK^_aU<� xP�jkI6_aU	I=MObdU[Kiv`ILK M^�	NQILPVfqK�v ��PV]sILczM H�IuNQl hIV 
- bdKgl{bafq]s�GjuP\M^]sbdcqKwf	bd]`RVILczM4NQILKOYnILjkMOIuNgvsILK4jkbdceMONQPV]`ceMOILKgK^U[]sRTPVceMOILK<}
� ?w�qPV_eUqI�M^�	NQILPVf�YnbdK^KuxILfqI(U[c	I�]`c[KOM^PVcqjkI(f	Iiv�P=juv`PVKQKOI � W9T M � ZFWNT4_aUq] H bdU	N.cq]sM U[c	I�W �S[ ZVX Z � M W>Q$� W>Q Tf[PVcqK¡vsIi�GjQ�q]`IuNLtTPV]�cqK^]�oM^�qN^ILPVfqK¦YnILU	RVILczM~v`]`N^I bdU hILjkNQ]sNQI(f[PVcqK¡vsIil�£ILl{I(�GjQ�q]`IuN¦ILc:l�£ILlmIwMOILl{Y[KKQPVcqK4]`ceMOIuNJHLhIuNQILcqjkIV 
� HJILKwbVY(hIuNQP\M^]sbdc[K4fqU�KO�XKOMkxILlmI�f	I6�Gj.�q]sIuNQK(f	bd]`RVILczM,£IuMON^I0Q�X � p Z� a T.[. ��¡P\N4IkWXILlmY[vsI,K^]<U[c�M^�qN^ILPVfv�]sM4Uqc>�Gj.�q]sIuNg_aU<��UqcZPVUqMON^I�lmbXfq] �[IVt	]`v<fqbd]sMwRVbd]sN=K^bd]sMwMObdU	MOILKovsILK4lmbXfq] �GjuP\M^]`bdcqKut	KObd]sMgPVU[juUqc	IV 
�¡P\NijkbdczMON^IVtaK^]qvy��P\Y[Y�ILv	fqI4v`P,vsILjkM^U	N^I=KOIPH|PV]sM§P\YqNLxILKi_eU	I4v ��hILjkN.]sM^U	N^IgK^bd]sM¡�Gcq]sIVtd]�v	f	bd]sM~RVbd]sN§MObdUqMOILKv`ILKrlmbXfq] �GjuP\M^]sbdc[Ku  ! v~ILK^M�cqP\M^U	N^ILv~fqI{RVbdUqvsbd]sN,RVIuNQN^bdUq]`v`v`IuNrUqc��GjQ�[]sIuN�PVU cq]`RVILPVU f	I��hQ ZVXZT 
 XIuM � THQ�P 
 X�l{PV]`K�v�PZYqN^ILl]|xIuN^I H|PV]`K^PVceM�Y[P\N H bd]`K�P\YqYnILv=xP�v`PZKOILjkbdcqfqIVt bdc YnILU	MrYqN^b�RVba_aU	IuN:Uqc]�czMOIuNO� �GvsbajuP\�VIV  ! vOH|PVU	M4f	bdc[j6RVIuN^N^bdUq]`v�vsIuNwPVUZcq]sRVILPVUZfqILK4P\YqYnILv`KwKO�XKOMkxILlmIV 
� c,UqPVcqf�Uqc>M^�	N^ILPVf�f	ILlPVcqf	I6v`P:f	ILKOMONQUqjkM^]`bdc>f���Uqc��GjQ�q]`IuNLtav`ILK(M^�	N^ILPVfqK(_aUq]nPLR\PV]sILczMwbdUqRVIuN^M4jkI��jQ�q]sIuNwYnILU	RVILceM(ILcqjkbVN^Irv`]`N^IgbdU�hILjkNQ]`N^I,f	ILfqPVcqK �^UqK^_aU<� xP�jkIr_eU<��]�v`K�v`I�H�IuNQlmILceMu ��¡P\N4jkbdczMONQIVt[Uqc	I
H�bd]`K:_aU	I>v�PpN^IL_aU<£IuMOIpf	I�K^U	Y[YqN^ILK^K^]`bdc P hIuMehIpI���ILjkM^UihIuIVtiPVUqjuUqc M^�	N^ILPVfEc	I>YnILU	M�v ��bdU	ReN.]sNL �Goc��jQ�q]sIuNgY�ILUqM6£IuMONQI�f�hIuMONQUq]sM=K^PVcqK,£IuMON^I�bdU	RVIuN^Mu 
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�¦bdU	N�lmIuMOMON^IILc Y[v`PVjkI�jkIuMOMOI>KO�Xcqj.�	N^bdcq]`KQP\M^]sbdc<t<RVbdUqK�f	IuRVI � lPV]`czMOILc[]sN�Uqc	IM^P\�[vsIf	ILKr�GjQ�[]sIuNQKbdU	RVIuN^M^KL [H§��]`ceMOIuNJH|PVjkI�f	Irv`Pmjuv�PVK^KOI aoYnILc �¡]`v`I n P\�[v`I=RVbdUqK4ILKOMgf	bdcqcihIuI>� �GjQ�q]`IuN4b H M^P\�GvsIV ��G�. 
@ML
	NL @ � WAz_{��Z>�.d.fXW?_3]`_{g �
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�6PVcqK,vsI:KO�XKOMkxILlmI{]`cq]`M^]`PVvytqMObdUqK,v`ILKg��jQ�q]sIuN.K=KObdceM,fqPVcqK6vsI:l�£ILlmImNXhIuYnIuN^MObd]sN^IV  - bdUqK,fqIuRVI � hILjkN.]sN^IvsILK{l�hIuM^�qbaf	ILK ��Z M P3_bZ
Q t�O R+P+Z Q.t�� p P+Z Q IuM�lmbXfq] �GIuN�� W9T M t �"QJTHQ�XZT IuM ��T p �+]ST¢f	I ��Z WNT\[ ?,[ PT�Gc_aU	IrvsIrKO�XKOMkxILlmI�YnbdK^KuxILfqI�Uqc	I,�q] hIuNQP\N.jQ�q]sI�f	I,NahIuYnIuN^MObd]sN^ILKu qH ��P\N^�nbVN^ILK^jkILcqjkI�f	bd]sM6£IuMON^I�fqI,MB�aY�I)G ¹�!"»PLRVILj�f	ILK�c	bdl{K�jkbdlmY[v`IuM^K�fqU MB�aYnI ¨ P+Z QDA ¨ P+Z Q � ¨ U���|c	I�YGPVK�bdU	�Gv`]sIuN�vsIYqN^ILl{]sIuNm�Z_aUq]~NQIuYqNahILKOILceMOIvsImNXhIuYnIuN^MObd]sNQI{NQPVju]`c	I��.  - bdUqK�c���PLRVI � Y[PVK�xPZ�¦hIuN^IuN:v`P�l{PV]�czMOILcqPVc[jkI�f<��Uqc NXhIuYnIuN^MObd]`N^IjkbdU	NQPVceM�c[]~vsILKf	N^bd]`M^KwK^U	NgvsILKwf[]�ghIuN^ILceM^Kw��jQ�q]sIuN.Ku 
@ML
	NLPO ��RE\�|Xg

� hIuN^IuNmUqc juPVjQ�	I>ILc l�hILlmbd]`N^I��|f	I�M^PV]`v`vsIm�nbVNQcihIuI��rjkbdczMOILcqPVceM:vsILKrKOILjkMOILU	N.K�f	I{�GjQ�q]`IuNQKrvsILK�Y[v`UqKU	M^]`v�]`KehILKu �a6c N^Iu�dP\NQfqIuNQP�ILc U	M^]`v�]`K^PVceMovsI{l{bafqU[vsI�fqI{KOM^P\M^]`KOM^]`_aU	ILKrv ��]`c �GU	ILc[jkI�K^U	Nrv`ILK,YnIuNJH bVN.l{PVcqjkILKf	I,YqNQbV�VNQPVl{lmILKu 
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H ��bV�X� ILjkM^] H¦f	I,jkIbn$�EILKOM4f	I6NXhILPVv`]`K^IuNgvsILKwf	ILUXW hILv.hILlmILczM^KojkILceMONQPVUXW�f<��Uqc�KO�XKOMkxILlmI�f	I6�VILKOM^]`bdcZf	Il�hILlmbd]sNQIrRa]`N^M^U	ILv`vsI¦}
� v�P�N^bdU	M^]`c	Imf	I:MONQPV]`MOILlmILczM�f	ILK,f�hIDH�PVUqM^K�f	ImY[P\�VI{_aUq]~j.�qP\N^�VI{ILc¢l�hILlmbd]`N^I�xP�v`P�f	ILl{PVc[f	ImvsILKYGP\�VILKgf	IuY[U[]`KwvsIrfq]`KQ_eU	IVt� U[cZPVvs�VbVNQ]sM^�[lmI,f	IrN^ILlmYGv`PVjkILlmILceM4f	I,Y[P\�VIVtGP\Y[Y�ILv hI hIu�dPVv`ILlmILczM ] �SW��^a$Q P��PW�� � �u 
a6c8hIuM^Uqfq]sIuNQPpYnbdU	N�jkI�fqIuNQcq]sIuN�n � vsIjkbdceMOILcaU�f[U¢NahIuYnIuN^MObd]sN^I�] p   HJIKO�XKOMkxILlmI>fqI{�VILKOM^]sbdc�f	Il�hILlmbd]sNQIrRa]`N^M^U	ILv`vsI6f	bd]sM4jkbVNQN^ILKOYnbdcqf	N^IxP{v�Pmf	ILK^jkNQ]sY[M^]sbdc�f	bdcqcihIuI�PVUZY[P\NQP\�VNQP\Y[�qI �a  �e 

@ML���LBA Q�f}Z>���u_{TV_{\E[7]}_{g0U`��Ru����ZeTVTV_{g �Z�Y?Z�]`_{TVZe\`]}_
	zUqK^_aU<� xP>YqNahILKOILceMut vsImjkbXf	ImIuM�vsILKrfqbdcqc�hIuILKrf	ILK,Y[N^bV�VNQPVl{lmILK�hIuM^PV]`ILczM�jQ�qP\N^�¦hILK�ILc l�hILlmbd]sNQI{fnxILKvsILU	Nmv`PVc[jkILlmILczMu  ! v(Ku��P\�d]sMm]`ju](f	I�jQ�qPVc	�VIuN�v`P�l�hIuM^�qbaf	IZfqI�j.�qP\N^�VILlmILceMp�|jkbdcqKOMON.UqjkMOILU	N{f	I�vy��bV�X�OIuM
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  lS�if	I6l{PVcq]yxIuN^I{xP�c	I=YGPVKiPVv�vsbdU	IuN�v`ILK Y[P\�VILK(ILc�l�hILlmbd]`N^Iof<xILKwv`I=jQ�[P\N^�VILlmILceMutl{PV]`K§Y[v`U	M�£bVM§f	I=f�hILjuvsILcqjQ�qIuNiUqcmfihIDH|PVU	Mif	I4Y[P\�VIovsbVNQK§f	I4v`ILU	N§YqN^ILl]sIuN§PVjujTxILKutXILc{lmIuMOM^PVceMivsIw�G]sM ]��SW Z�Pf	I,v`P:M^P\�[v`I6fqI,MONQPVfqUqjkM^]sbdc�f���PVf	N^ILK^KOILK�xP 
  qHJILKwY[P\�VILK4fqIrjkbaf	IrK^IuN^bdczMwY[N^bVMehIu� hIuILK6jkbdceMON^I�vy� hILjkNQ]`M^U	N^IV 

@ML���LwK �7R�|}[�W�\}_3[���ZeW�[�_{TV_{\E[ ]}_{g&]�z_��Ze|N[�g ]}_ U`Z>�u_{g
µ�jkNQ]sN^I�v`P�N^bdU	M^]`c	I>f	I>MONQPV]sMOILlmILceMmf	ILKmf�hIDH�PVUqM^Kmf	I�YGP\�VI¢�|l�hIuM^�qbaf	I���� � � ���+a�W X�������� � � Q�f	I�v`Pjuv`PVK^K^I���� � � ���+a�W XO�.  �6PVcqK:Uqc YqN^ILl{]`IuN�MOILlmY[KLt bdc�K^U	Y[Y�bdK^IuNQPp_aU<��]`v IkWX]`K^MOI�MObdUT�ObdU	NQK�Uqc	I�Y[P\�VI�f	Iv`]s�[N^IgILc�l�hILlmbd]`N^I,NahIuILv`vsIVtXIuM4_aU<��]`v�c<����Pm_aU<��Uqc�KOILUqv�M^�	NQILPVf�_eUq]�Ku��IkW hILjuU	MOI�fqPVc[Kiv`IoY[N^bV�VNQPVl{lmI,_aU	Ivy��bdc�IkW hILjuU	MOIV nH�ILK4PVjkM^]sbdc[K�xPmNXhILPVv`]�KOIuN4Y[P\Ngv�P:N^bdU	M^]`c	I,KObdceMgvsILKgK^Uq]sR\PVczMOILKn}
l\ 4NQILjQ�	IuNQj.�	If<��U[c	I�YGP\�VIv`]s�qNQI�ILc¢l�hILlmbd]sNQImNahIuILv`vsIp��bdc U	M^]�v`]`KOIuNQPYnbdU	N,jkILv`P�vsI:�VILKOM^]sbdcqc[PV]sN^Imf	Il�hILl{bd]sN^IrY[�e�XK^]`_aU	Io��juv`PVK^KOI������SW���� p ������� � �^Q{fqU>��jQ�q]sIuN p � p o � ���. 
�a gj.�qP\N^�VIuNrv`P�Y[P\�VIml{PVcq_aUqPVceMOImf	IuY[Uq]`K=vsI:fq]`K^_aU	I��|vsI:caUql hIuN^b�f	I:KOILjkMOILU	NrKOIuNQP�MON^bdU	R§hI{fqPVcqKov`PM^P\�GvsI�fqI�MONQPVfqU[jkM^]sbdc�f���PVf	N^ILK^KOILKLt[IuM6PVU	NQPEhIuMahI{]`c[]sM^]`PVv`]`KahIuI�PVU�j.�qP\N^�VILlmILceM,fqUpY[N^bV�VNQPVl{lmI�ILcl�hILl{bd]sN^I��. 
	  gl{bafq]s�[IuN4v`P:M^P\�[vsIrfqI,MONQPVfqUqjkM^]sbdcpf<��PVf	N^ILK^K^ILKwIuMgv`P:M^P\�[v`Irf	ILKwY[P\�VILKgNahIuILv`vsILK4ILcpjkbdcqKehIL_eUqILcqjkIV 
@ML���L @ �CY��uRu�.W?[�f`TV_c]}_ ��_lT�UsY?ZedA_{TV_{\E[0]}_ U`Z>�u_
HJbVNQK^_aU	I�v`Pl hILlmbd]sN^I�Y[�e�aK^]�_eU	I,ILK^M=Y[v`IL]`c	I,IuM=_aU<��UqcpYqN^bXjkILK^K^UqKgRVILU	M=j.�qP\N^�VIuN6ILc�l hILlmbd]sN^I:Uqc	IY[P\�VI>_eUq]§ILKOM�P\�[K^ILczMOI>f	Iv`PZl�hILl{bd]sN^IYG�z�XK^]`_aU	IVt�v`P�NQbdU	M^]`c	I{f	IMONQPV]sMOILlmILceM�f	ILK�f�hIDH�PVUqM^K�f	IY[P\�VIP\YqYnILv`vsI�Uqc�PVv`�VbVNQ]sM^�qlmI�f	I�N^ILlmY[v`PVjkILl{ILczM6f	I�Y[P\�VIVt<_eUq]JNahIL_eU[]`K^]sM^]sbdc[c	I�UqcqI�Y[P\�VIpxP>UqcpY[N^bajkILKQK^UqKutILc{v`P6NQILjkbVY[]`PVceM§K^U	N§fq]`KQ_eU	I(K^]qcihILjkILKQK^PV]sN^IV  a,c:RVbdUqK§f	ILl{PVc[f	I4]`ju]	f<��]`l{Y[v`PVceMOIuN¡v ��PVvs�VbVNQ]sM^�ql{I(fqIwN^ILl:�Y[v`PVjkILl{ILczM4f	I,YGP\�VIr_eUq]nP�hIuMahI�Y[NahILKOILczMahI:fqPVcqK(vsI,Y[P\N.P\�VNQP\Y[�	I �a  �e  ?iILju]JKOIuNQP:NXhILPVv`]`KahI�ILc�jkbdlmY[v hIuM^PVceMv`Pml�hIuM^�	bXf	I�� W � ��� �SW � �-Q ZVX r.p f	Irv`Pmjuv`PVKQKOI�� ����W!�"� p ������� � � Q. 
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HJILK¦K^MONQUqjkM^U	N^ILK¦f	I(f	bdcqcihIuILK¡IuM¡jkbdcqKOM^PVceMOILK§U	M^]`v�]`KehIuILKJYGP\N¦vy��PVv`�VbVNQ]sM^�qlmIif	IiN^ILlmY[v`PVjkILl{ILczM¡f	IiY[P\�VIKObdceM�}
� v�P:M^P\�[vsI�f	ILK4Y[P\�VILK4NXhIuILv`v`ILK� v`I>c	bdl��qN^I�f	I>Y[P\�VILK:NXhIuILv`vsILKLt¦IuMmv`P�M^PV]`v`v`I�f<��UqcqIY[P\�VIVt~_aUq]�K^bdczMmPVjujkILK^K^]`�[vsILK�Ra]�P�vy��bV�	� IuM:f	Ijkbdc	�[�dU	NQP\M^]sbdc � ��� �|jQ�qPVlmYGK*� ��� � Æ E a p � r ?3[���� � �.[oIuM*� �m� � Æ � � � � XTZ�� �.�� v�P�M^P\�[vsI>f	I{MONQPVfqU[jkM^]sbdc f<��PVfqN^ILK^KOILK�fqU¢YqN^bXjkILK^K^U[KrjkbdU	NQPVceMut¦PVjujkILKQK^]s�[vsIRa]`Ppvy��bV�X�OIuM�l{PVjQ�[]`c	I�|j.�qPVlmY p � � r Z ����� Æ ����/.W��\�. � v`ILKwbV�X�OIuM^KglmbXf�hILv`]`K^PVceM4vsI,M^vs� ��bV�	� IuM�XVW /T�iIuMgvsI,�VILKOM^]`bdcqcqPV]sN^IrfqIrK$�iP\Y���bV�X� IuM�[ � � WJ�� v�Pwl hILlmbd]sN^I fqI§v`Pwl{PVjQ�[]`c	IVtLPVjujkILK^K^]`�[vsI~RX]`Pwvy��bV�X�OIuM�l{PVjQ�[]`c	Ig�|jQ�[PVlmY p ��� r Z � ��� Æ p �+Z ����� p �+Q ?X�

@ML���LPO �C[�W"Y�W"g�Z [�W?RE\^]`| ¤ ��
?ibdc	�[�dU	N^I � h1iuj{k�mEn=YnbdU	Nw_aU<��]`vnU	M^]`v`]�KOI=vsI n4H6o �|vsI,jkbaf	I,RVbdU[KwILKOM:H�bdU	NQcq]y Aµ~W	PVl{]`cqI � v ��]`lmY[PVjkMfqUhn4H6o�K^U	NgvsILK4Y�IuN H bVNQlPVcqjkILKwfqU�KO�XKOMkxILlmIV 

@ML���Lwv ��RE\�|Xg
a6cZY�bdUqN^NQP:]`lmY[v�PVczMOIuNwUqc	IrfqILK:H bdc[jkM^]sbdcqcqPVv`]`MehILKgK^Uq]sR\PVczMOILK�}
� M^P\�GvsI=f	ILK Y[P\�VILKi]`czRVIuN.KehIuILK6xP�v`P,Y[v`PVjkIof	ILK§M^P\�GvsILK f	ILK Y[P\�VILK�MOILv`vsILK _aU<��ILv`v`ILK§KObdceM YqNXhIuRXU	ILKifqPVcqK
h1iujlkEm�n� K^Iu�dlmILczM^Kof	Irl�hILlmbd]`N^IrY[P\N^M^P\�¦hILK=Y[P\N4Y[v�UqK^]sILU	N.K YqNQbajkILK^KQUqK� U[cZl hILjuPVcq]`K^l{I�f	IrjkbVYa�z� bdcX� �gNQ]sMOI

@ML���L
	 ¤º�.|XdIg _I[&Z>g�[�|`dA_lg
¹=bdUqK{hILceUql�hIuNQbdcqKwju] �Bf	ILK^K^bdUqK _aU	ILv`_aU	ILK�MONQUqjuK�RVbdUqKiY�IuN.lmIuMOM^PVczM(f<� hIuRX]sMOIuNwf	ILK Y[N^bV�[vyxILlmILKivsbVNQKif	Iv`Pml{]�KOIrPVU�Ynbd]`ceM(fqI,RVbVMON^I�KO�XKOMuxILlmI�f	I,�VILKOM^]sbdc�f	Irv`Pml�hILlmbd]sNQIrRa]`N^M^U	ILv`vsI¦}
� Goc�YqN^bXjkILK^K^UqK � lg_aUq][N^ILjkbVY[]sIoUqc	I4Y[P\�VIoNXhIuILv`vsI » K^U	Nifq]`K^_aU	I4YnIuNQf{v�P�l{PV]`c�K^U	Nivy� !O� a fq]`K^_aU	IV 
�¦bdU	N�hIuRX]sMOIuN~_eU<��U[c�PVU	MON^IiYqN^bXjkILK^K^U[K � �gRVILUq]`v�vsI PVUqK^KQ]dN^ILjkbVY[]`IuN¦jkIuMOMOI4l�£ILlmIiY[P\�VI
» K^U	N¦fq]`K^_aU	IKQUq]sMOI�xP�KObdc{YqNQbVYqN^I4P\YqYnILvqPVU�RVbdvsILU	Nif	I4Y[P\�VIVtebdcP�]�czMON^bXfqUq]`M¡v`I4�[]sM�[ ?3[\X � p PVK^KObXju].hI:xP�j.�qPV_aU	IYGP\�VIrILcpl�hILlmbd]`N^IrNXhIuILv`vsIV � HJI�H|PV]sM�_eU���Uqc	I¡Y[P\�VI PV]sM�U[c	I~ILczMONXhIuIifqPVcqK�v`I n4Hqo c<��IkW	juv`U	M<Y[PVKJ_eU	I§jkIuMOMOI�Y[P\�VI KObd]`M<NahIL_eUq]�K^]sM^]sbdcqcihIuIYGP\N�v`I�RVbdvsILUqN�fqI�Y[P\�VI YnbdU	N�£IuMON^I¢N^ILjkbVY[] hIuI K^UqN>fq]�K^_eUqIV X¥ j.�qPV_eUqI H�bd]`K�_aU<��Uqc	I�Y[P\�VI ILKOMNXhIL_aUq]`KQ]sM^]sbdcqcihIuIVt[c���bdU	�[v`]sI � Y[PVK=f<��]`ceRTPVv`]�f	IuNiK^bdc�ILczMONXhIuI:fqPVcqKwv`I�n4Hqoo � c,UqPVcqfZUqcZYqN^bXjkILK^K^UqK � l,YnIuNQfZv`PmlPV]`cZK^U	N=Uqc	I�!^� a fq]�K^_eUqIVtXv`IrYqN^bXjkILK^K^UqK$� �m_aUq]<YqNQILcqf�v`PlPV]`c,YnILU	MJPVjujGhILf	IuN~PVU�RVbdvsILU	N fqI§Y[P\�VI§}S]�v H�PVUqMJf	bdcqj�H�PV]sNQI§P\MOMOILczM^]sbdcZxP4jkIi_eUqI � l§N^IuMON^bdU	RVIiKObdcjkbdceMOIkWXMOI:_aUqPVcqf�]�v<N^IuYqN^ILc[f	NQP:v`P{l{PV]�c< ��¦bdU	N=jkILv`PXt�U	M^]`v`]�KOIuNwUqc	I ]��-Q Z ��/.W�� W���� ��W � W ��� �SW Z �1W������YnbdU	N~vsI(Y[P\N.jkbdU	NQK¡f	Iwv`PoM^P\�[vsIwf	ILK¡Y[P\�VILK§NahIuILv`vsILK~fqPVcqK~v ��PVvs�VbVNQ]sM^�ql{Iif	I(N^ILl{Y[v`PVjkILlmILceM~f	I(Y[P\�VIYGP\NgjQ�qPV_aU	IrY[N^bajkILKQK^UqKut	MObdU	MgILcZl{PV]`ceMOILcqPVceMgUqc	I6R\P\NQ]`P\�[vsI,�dv`bV�[PVvsI Z � W ��� �� 
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� )Xbd]sILczMOMmf	ILU	W M^�	N^ILPVfqK �
A�IuM ���¦  )	] ����f�hILjuvsILcqjQ�qIZUqc fihIDH|PVU	Mmf	I�Y[P\�VI�YnILcqfqPVceM�_aU	I �
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