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;=<?> @BACED�FHGJILKMKNGJO P
QSRUTV7W�V2X-Y Z\[V^]_V�`ba?c�V^d5]feg]hd TV7W�V^]i j_kml Vnd i `mW�op`

Z5`moqo krj dtsuV j V7v R V j v R Vxw�y�zuX|{r{}Y `�~ jf��� X|�r�r�:Y �r{�oq`m�rV7]

����g����� ��������$���p� V^]fd�aqw k aud ��� sqV�]fegw�d RUTV^]_V�suV j [V7]_V7`ma?c�sqV i Vnd jh���Bkrj w�[V7] T`�op` j d ��j sqV�]he?]hd TV^W2V^]
sqV:d j `bwq] � d ��k w* qw � ]^¡�¢ � W2Vnd-V^w�£:au~ j V}sqV^]-` � � krjh� d R W�V7]5o kb� egw k W � `ma?c�sqV}v�` � v^a � sqV j [V7� ��k wq]tsp`bwq] � V7]
]feg]fd TV7W�V7]tsqV9d j `bwq] � d ��k w�Vnd j V^o k ]_V#]fa j sqV^]SW¤[V^d Ruk sqV^]SsqV9o j_k � j `mW�W2`bd ��k w ��� w�[V�` ��j V-sp`mwq] � V7]�w k W �uj V7]j `bd ��k wqwqV � ]7¡B¥5w�w k au~rV � ` � � krjf� d R W�V'sqV:]he?w�d R¦TV7]fV�sqV j [V^]_V7`ma?c j [V^op` j d � ]_]§` �u� V^]9sq`mwq] � V^¨©aqV ��� `�]hegw©d RUTV7]fV
V7]hd:v k w�d j ` � w©d_Vªop` j aqw�o � `mv7V^W�V7w�d}sqV7]'`bv^d ��k wq]-]_a j auw�V7wq]fV7W �?� V�sqVªo j_k v7V7]faq] j [V^op` j d � ]-e�V^]fd�[V^��` � Vn«
W�V7w�d:W � ]'V^w�£}a?~ j Vm¡¦¬¦V^] j [V7]fV�`magc�` ��krj ]-o j_k sqa � d§]'oBV7au~mV7w�d�V^d j VªV®c¯[V^v7aud?[V7]:sp`mwu]'aqw�V7w�~ ��jfk wqwqV^W�V7w�dj [V^op` j d � ¡$¬ °±`mouo ��� v�`²d ��k w³sqV ���$���p� T` � `�]fegw�d RUTV7]_V�sU°´aqw³o j_k d k v km� V�sqV�v k W�W�aqw � v�`²d ��k w¶µMv k wqwqV®c ��k w?«
s�[V7v k wqwqV®c ��k wB· T`=op` j d ��j sU°¸auwqV�]fo�[V7v �  qv�`bd ��k w*sqV:]_V j ~ � v^V�V^]fd5V7wq]fa � d§V}s�[V^d§` ����� [V7Vm¡
¹»º�¼ �n½¿¾�À ��¶� j [V^]_V7`ma?c1sqV i V^d jh�LÁ�j [V^� ��k wq]�sq`mwq] � V^]ª]feg]fd TV7W�V7]�sqV�d j `mwq] � d ��k w Á ]hegw©d RUTV7]fV\sqV j [V7]fV�`magc Á
o j_k � j `mW�W2`bd ��k w ��� w�[V7` ��j V Á o j_k d k v km� V7]5sqV�v k W�W�aqw � v7`bd ��k w ÁÂj [V7oq` j d � d ��k w�`maud k W2`bd � ¨©aqV Á W¤[V^d Ruk s kb��k � � V
sqV:o j_k � j `mW�W2`bd ��k w j [V^op` j d � Vm¡
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�� � ¼���� ¾ ¼ � ���$����� � ]�`�d k?km� ]fegw�d R V7] ���^� wq� �Âk auwqsqV7s i V^d jf� «ÊwqVnd§]�� j_k W  pw � d_V�d j `bwq] � d ��k w¤]feg]hd§V7W�]^¡QSR V�` � � krjf� d R W�]5aq]_V^s�` j V:o km� egw k W � ` � `mwqs*v k wq] � ]hd � w*`2v k W�oqaud¿`²d ��k w k � j V^� ��k wq] � w�d j `mwq] � d ��k w�]feg]h«
d§V^W2] � `m]_V^s k w ��� wuV�` j o j_k � j `mW�W � wu��W�V^d Ruk sq] k w j `²d ��k wqwp` � w©aqW � V j ]7¡ ���$���p� ` � ] kH� W�o � V7W�V7w�d§]:`
wqV�� ` � � krjh� d R W�� krj d R V�]fegw�d R V^] � ] k � s � ]fd jh��� ap` �u� V�wqVnd§] � w�� Ru� v R V^~mV7w�d§]2` j V�W2`moqoBV7s k w¤`*]fV^d k �
s � ]fd jh��� aud§V^s0o j_k v7V7]f]_V^]7¡ QSR V^w Á d R VH]fegw�d R V^] ��� V7s0wqVnd§]ªv7`mw � V�Vnc?V7v^aud§V^s k w¤`�s � ]fd jf��� aud_V7s¤V7w�~ ��j_k w?«
W�V7w�d�¡�� � wp` ��� e Á `mwª`moqo ��� v7`bd ��k w k � ���$����� � ] j V^~ � V���V7s��$d R VS]he?w�d R V7] � ] k �B`-v k wqwqV^v^d ��k w?«Ns � ]_v k wqwqV7vnd ��k w
v k W�W�aqw � v�`bd ��k w*o j_k d k v km� � jfk W � d§]t]_oBV7v �  qv�`bd ��k w k ��]_V j ~ � v^Vm¡
 �"!J½$# º%�'& �b� i V^d jf� «ÊwqVnd§] Á Z5V^� ��k wq] � w Q�j `mwq] � d ��k w)(©e?]hd§V^W2] Á+* Vndf«,(gegw©d R V7] � ] Á ¬ � wqV7` jSi j_k � j `mW�W � wq� Á
- k W�W�aqw � v7`bd ��k w i j_k d k v km� ] Á/. aud k W�`²d � v10 � ]fd jf��� aud ��k w Á 0 � ]hd jf��� aud_V7s i.jfk � j `mW�W � wq�32*V^d Rqk s km��k �me
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�g¡�X . aud k W2`bd§V^]=¡�¡}¡�¡}¡}¡�¡}¡�¡:¡}¡�¡}¡}¡�¡}¡�¡}¡}¡�¡:¡}¡�¡}¡�¡}¡}¡�¡}¡�¡}¡:¡�¡}¡}¡�¡}¡�¡}¡ {
�g¡ � Z\[V^� ��k wq] ¡}¡�¡}¡�¡}¡}¡�¡}¡�¡:¡}¡�¡}¡}¡�¡}¡�¡}¡}¡�¡:¡}¡�¡}¡�¡}¡}¡�¡}¡�¡}¡:¡�¡}¡}¡�¡}¡�¡}¡ {
�g¡±z - R V7W � wq]-Vndtv^egv � V7]�¡}¡�¡}¡�¡:¡}¡�¡}¡}¡�¡}¡�¡}¡}¡�¡:¡}¡�¡}¡�¡}¡}¡�¡}¡�¡}¡:¡�¡}¡}¡�¡}¡�¡}¡ {
�g¡FE G.V7v^d_V7a j ]9suV i ` jf�IH©RUÁ v^egv � V7]9V^d j [V7� ��k wq] ¡�¡}¡}¡�¡:¡}¡�¡}¡�¡}¡}¡�¡}¡�¡}¡:¡�¡}¡}¡�¡}¡�¡}¡ J
�g¡ { KS`m]_V:sqV:vne?v � V^] ÁB� `m]fV}suV7] j [V7� ��k wu]'L k d_d§`mw�d§V7] ¡�¡:¡}¡�¡}¡�¡}¡}¡�¡}¡�¡}¡:¡�¡}¡}¡�¡}¡�¡}¡ J
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z?¡�X i.jfkr�u�LTV7W�V}sqV:]fegw�d RUTV^]_V Á o jfkr�u�LTV7W�V7]9sqV:]g[V7oq` j `bd ��k w ¡�¡}¡�¡}¡}¡�¡}¡�¡}¡:¡�¡}¡}¡�¡}¡�¡}¡ �
z?¡ � (gegw©d RUTV7]fV�sqV j [V7]_V7`ma?c �Bkrj w�[V7]S¡}¡�¡}¡}¡�¡}¡�¡}¡}¡�¡:¡}¡�¡}¡�¡}¡}¡�¡}¡�¡}¡:¡�¡}¡}¡�¡}¡�¡}¡ �
z?¡±z (gegw©d RUTV7]fV�sqV j [V7]_V7`ma?c�s � ]fd jf��� ap` �?� V^] ¡�¡}¡�¡}¡}¡�¡:¡}¡�¡}¡�¡}¡}¡�¡}¡�¡}¡:¡�¡}¡}¡�¡}¡�¡}¡ P
z?¡FE [Q ��� W � wp`bd ��k w*sqV^] j [V7� ��k wq] j V7s k wusp`mw�d§V^]�¡}¡�¡}¡}¡�¡:¡}¡�¡}¡�¡}¡}¡�¡}¡�¡}¡:¡�¡}¡}¡�¡}¡�¡}¡ X�R
z?¡ { - k W�o � V®c � d?[V ¡}¡�¡}¡}¡�¡}¡�¡:¡}¡�¡}¡}¡�¡}¡�¡}¡}¡�¡:¡}¡�¡}¡�¡}¡}¡�¡}¡�¡}¡:¡�¡}¡}¡�¡}¡�¡}¡ X�R
z?¡SJ Q c?V^W2o � V^] ¡�¡}¡�¡}¡}¡�¡}¡�¡:¡}¡�¡}¡}¡�¡}¡�¡}¡}¡�¡:¡}¡�¡}¡�¡}¡}¡�¡}¡�¡}¡:¡�¡}¡}¡�¡}¡�¡}¡ X �
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Eu¡�X ¢Êw©d j_k sqaqvnd ��k w,¡}¡�¡}¡}¡�¡}¡�¡:¡}¡�¡}¡}¡�¡}¡�¡}¡}¡�¡:¡}¡�¡}¡�¡}¡}¡�¡}¡�¡}¡:¡�¡}¡}¡�¡}¡�¡}¡ X �
Eu¡ � i.jh� wuv � oÂV3¡}¡�¡}¡�¡}¡}¡�¡}¡�¡:¡}¡�¡}¡}¡�¡}¡�¡}¡}¡�¡:¡}¡�¡}¡�¡}¡}¡�¡}¡�¡}¡:¡�¡}¡}¡�¡}¡�¡}¡ X|z
Eu¡±z Q c?V^W2o � V ¡}¡�¡}¡�¡}¡}¡�¡}¡�¡:¡}¡�¡}¡}¡�¡}¡�¡}¡}¡�¡:¡}¡�¡}¡�¡}¡}¡�¡}¡�¡}¡:¡�¡}¡}¡�¡}¡�¡}¡ XZE

D [\B¦�g��]$À �g� & � ����A] �/�|¼<; ¼<;Eº 9 � 7 D
{g¡�X Q c?v � aq] ��k w�W�aud_aqV ��� V ¡�¡}¡�¡:¡}¡�¡}¡}¡�¡}¡�¡}¡}¡�¡:¡}¡�¡}¡�¡}¡}¡�¡}¡�¡}¡:¡�¡}¡}¡�¡}¡�¡}¡ X {
{g¡ � - k wqwqV®c ��k w?«Ns�[V7v k wqwqV®c ��k w ¡�¡:¡}¡�¡}¡}¡�¡}¡�¡}¡}¡�¡:¡}¡�¡}¡�¡}¡}¡�¡}¡�¡}¡:¡�¡}¡}¡�¡}¡�¡}¡ X|�
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¬¦V^] j [V^� ��k wq]Hsp`bwq] � V7] � `mwq��`b�rV7]�V^d � V7]�]heg]fd TV^W�V7]�sqV�d j `mwq] � d ��k w V7]hd � V*v k wuv7V7o?d � k wqsp`bd_V7a j sqV7]
W¤[V^d Ruk sqV^]'sqVª]he?w�d R¦TV7]fV2suV j [V^]_V�`ba?ced � Á ��fL¡ - Vªv k wqv7V^oud'V7]hd T` � ° krjh� � � wqV�sU°±` � � kmjf� d R W�V7]-o km� egw k W � `ma?c
o k a jª� `�]fegw�d RUTV7]_V*sqV j [V^]_V7`ma?c0sqV i Vnd jh�t�Âkrj w�[V7]gd±X_ftV^d�suV j [V7]fV�`ma?chL � o?«3L k o Á ~m` jf� `mw�d§V�sqV7] j [V^]_V7`ma?c
[V � [V7W�V7w�d§` ��j V7]�d �#R�fL¡i�k a j aqw ]he?]hd TV^W2V*sqV�d j `mwq] � d ��k w  pw � s k wqw�[V Á�� V\o j_kr�u�MTV7W�V�sqV � `�]hegw©d RUTV7]fV*sJ°¸aqw j [V^]_V7`ma"V^]fd2sqV
s�[V7v � suV j v k wq]fd j aqvnd � ~rV7W�V^w©d¯sqV � °´Vnc � ]fd§V^wqv7VtsU°´aqw j [V7]fV�`ma=s k w©d � V�� j `mo R V�sqV^]�W2` j ¨©ap`b�rV7]�V^]fd � ] k W kmj o R V
`ma�]feg]fd TV7W�V�sqV'd j `mwq] � d ��k w*sqV:s�[V^op` j d�¡

¬¦V�o jfkr�u�LTV7W�V�sqV�]he?w�d R¦TV7]fV�oÂV^aud0[V7��` � V7W�V^w©d�V^d j V�s�[V^ qw � o k a j sqV^] � `mwq�r`m�rV7]�� ��� ]^°±`m� � d�` ��krj ]2sqV
s�[V7v � suV j suV � °´Vnc � ]hd§V^wqv7V*sU°¸auw j [V^]_V7`ma"s k w�d � V � `mwu��`m�rV\V^]fd�s k wqw�[V�] k aq] � ` � krj W2V�sU°´aqwqV�Vnc?o j V7]f] ��k wj [V^�ra ���LTV j V Á Vnd9sq`mwq] � °¸`�i j W2`bd � ~mV�suV � V:v�` � v7a � V j ¡

2 V7W�V�] �¯k w1wqV2oBV7aud}v k w©d_V7]hd§V j}� ° � w©d?[V j V^dªsuV�v^V7] j [V7]fa � d¿`bd_] Á�� V^]�`mouo ��� v�`²d ��k wq]�suV�v^V7]:d§V7v R w � ¨©aqV^]
] k w�d�`ma lÈk a j sU° R a � Vncgd j V7W�V^W2V^w�d ��� W � d?[V7V^]7¡�0'`mwu]jd � Á J�f Á aqw"v7` � v7a � sqV^] j [V7� ��k wu]=V7]fd2aud ����� ]g[V�o k a jª� `
��[V7w�[V j `²d ��k w*suV}v ��j v7a � d§]lknm �po `b]fegwqv Rqjfk wqV7]^¡

qCqsr+t�u<vxw�w
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¥5w³`ma?d j V�s k W2` � wqVHsJ°±`mouo ��� v�`²d ��k wq]�o k d_V7w�d � V ��� V^]ªV7]hd � ` j [V^op` j d � d ��k w1sU°¸`maud k W2`bd§V^] j [V�`mvnd � � ] Á aud ��� VT` � °´Vnc.[V^v7aud ��k w j [V^op` j d � V�sqV�o j_k � j `mW�W�V7] j [V�`mvnd � � ]\]fegwqv Rqjfk wqV^]*Vnd T` � `³]hegw©d RUTV7]fV suV�o j_k d k v km� V7]\sqV
v k W�W�aqw � v�`bd ��k w\Y ~ km��j d XZE Á {�fM¡

¬¦V^].d_V7v R w � ¨©aqV^]�sqVt]fegw�d RUTV7]_V9sqV j [V^]_V�`ba?c2oÂV j W�V^dfd§V^w©d�aqwqVtV®c?d j `mvnd ��k w2sqV � `:v k wuv7a jfj V7wuv7V5o j [V^]_V7w�d_V
sp`mwq] � V7]=]heg]fd TV^W�V7]�sqV�d j `mwq] � d ��k w³ qw � ]�Y o j [V^]_V^wqv7V�sqV ��k ]§`bwq�rV7]^¡ Q���� V^]2v k wq]hd � d§aqV^w©d�suV\v7V3�E` � d=aqwk aud ��� o k d§V^w©d � V � o k a j.� ` j [V7oq` j d � d ��k w�sqV5o j_k � j `mW�W�V7]¯]g[V^¨gauV7w�d � V � ]7¡q¢ � �E`baud�d k aud_V�� km� ]5V^d j V9v k wq]fv � V7w�d sqV� V^a j ] ��� W � d¿`bd ��k wu] Á ¨©a � ] k w�d5sqV:sqV^a?c krj s j V7]��

� d k aud2]feg]fd TV7W�V�sqV�d j `mwq] � d ��k w0wU°´V7]fd�op`m] � V*� j `mo R V�sqV^]�W2` j ¨©ap`m�rV^]HsU°´aqw j [V7]fV�`ma�sp`mwq] � V^¨©aqV �
v R `m¨©aqV:`bv^d ��k w�wJ°¸V^]fd � °È[Vnd � ¨©aqV^dfd§V'¨©aqV#sU°´aqwqV-]_V7a � V-d j `mwu] � d ��k wU¡ - V �E` � d�V7]hdt` ��krj ]�v�` j `mv^d?[V jh� ]g[V#op` j� °È[V^v R V7v�sU°¸auw*o jfkr�u�LTV7W�V}sqV:]g[V7oq` j `bd ��k wU¡

� T. v�`mau]_V}sqV7]tv k w4L � d§] Á d k aud j [V^]_V7`ma�wU°´V7]hd5op`m]5` � ]g[V7W�V^w©d-Vnc.[V7v^aud¿` �u� V}V7w j [V^op` j d � ¡
- °´V7]hd�o k a j oBV j W2Vnd_d j V � °È[V^d§ausqV9Vnd � °¸`msp`moud§`bd ��k w2sqV5v7V7]¯d§V^v R w � ¨gauV7] `mau]_] �B�u� V7w�o k a j¯� ` j [V7oq` j d � d ��k w

sU°¸`maud k W�`²d§V7] j [V7`mv^d � � ].¨©aqV5o k a j � °´Vnc?o ��krj `²d ��k w�sJ°±`ma?d j V^]�v R `mW�oq]�sJ°±`mouo ��� v�`²d ��k wq]�¨©aU° ��� `�[Vnd?[Vts�[V7v � s�[V-sqV
W�V^d_d j V#V^w�£:au~ j V � V7]S` � � krjf� d R W�V^]�sqV#]hegw©d RUTV7]fV'sqV j [V7]fV�`ma?c �Âkmj w�[V^]�d±X_fJVndSsqV j [V7]fV�`magc j [V7op` j d � ]_]_` �u� V7]7¡

- V � `�[Vnd¿` � dªw�[V7v7V^]_]_` ��j V�v�` j}� V�v7` j `bv^d TV j V\` � ]fd j ` � dªVndª� ��kr� ` � sqV^] j [V7� ��k wu] j V^wqs³d k a?d T` �E` � d �E`m]fd � «
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sp`mw�d§V^].aqwqV k a=o � aq] � V^a j ].o � `mv7V^].s�[V l�T`#V^wq�rV7wus j [V^V7]7¡ 0#VSv^V �E` � d � V j [V7]fV�`ma�]fegw�d R [V^d � ]g[V5wU°´V7]hd�oq`m]�W � w � W2` �
o k a j � ° � wuv � aq] ��k wU¡�¢ � ]7°¸`m� � dtW2` � w©d_V7wp`bw©d9sqV:]_auoqo jf� W�V j5� V^]5o � `mv^V7] j V^s k wqsp`bw©d_V7]^¡

¥5wqV�o � `mv7V�V7]hd j V7s k wqsp`mw�d_V*] � V7w � ` j Vnd ��j `mw�d2sqa j [V^]_V�`ba k w wqV�v R `mwu�rV*oq`m] � V�v k W2o krj d§V7W�V^w©d
sqV�v7V�sqV j w � V j ¡ . aud j V7W�V7w�d�s � d�V ��� V�wqV j [V^] k a?d�`baqv7aqw o jfkr�u�LTV7W�V�sqV�]g[V7oq` j `bd ��k w�¨©a � wU°´V7]hd j [V7] km� a
op` j\� °¸V^wq]_V^W �u� V¤sqV7]*`maud j V^]*o � `mv^V7]7¡ Q���� V oÂV^aud*` ��kmj ] V^d j V j V^d ��j [V7V sqa j [V7]fV�`ma Vnd � ° k w o k a j ]_a � d � `
W � w � W � ]_`bd ��k w�`|~mV7v � V j [V7]_V7`ma�W km� wq] � `2o � `mv^V j V7s k wqsp`mw�d§Vb¡

- Vnd_d_V�[V ��� W � wq`bd ��k w0sqV7] j V^s k wqsq`mwqv7V^]�V^]fd�d j7TV7] � W2o krj d¿`mw�d§V � V ��� V���` j `mw�d � d � `�W � w � W2` ��� d?[V�µMo k a j� ° � wqv � aq] ��k wÂ·�sqa j [V^]_V�`ba�]fegw�d R [V^d � ]g[Vb¡
eu�%$ f4C� �sl � ��N��sK�
� º � ]$À �/B ; ¼����� 9 � º !B� 9�9 � & ��À X � ÀM@ º ��; ¼<N �1� & ��� ; ��]�À �ABU� ¬¦Vªw k W �qj V�W k erV7w�sqV�o � ~ k d§`m�rV7]
V � V7vnd§a�[V^]$]_a j aqw�]feg]fd TV7W�V�suV��$v k w�d j ` � w�d§V^]$]fa j�� ~m` jf� ` �u� V7]�V7]fd���µMW � wUµ��z� � �	� � � ·_·pY ~ km��j v R `mo � d j V-XrX
sqV d �gX_fL¡ - R `m¨©aqV�o � ~ k d¿`m�mV�`=aqwuV}v k W�o � Vnc � d?[V
��µ�� � ·¿¡
�*ºp¼��u¼�;Eº 9 � *5k d k wq] H � V�w k W �qj V�sU°¸`mvnd ��k wq]$suV � °±`baud k W2`bd_V Á I ] k w�w k W �qj V�sU°Ê[V^d§`bd§]�V^d�q] k w�w k W �qj V
sqV9d j `mwu] � d ��k wq]7¡ *5k d k wu] A � V9w k W �qj V-sqV j [V^� ��k wq]WL k d_d¿`bw©d_V7]¯sqV � `m]_V5V^d $ � V5w k W �qj V9sqV5o j_kr�?�LTV^W2V^]SsqV
]g[V^op` j `²d ��k w [Vnd¿`bdh«È`mvnd ��k wU¡ i�k a j � `:]fegw�d RUTV7]_V9sqV j [V^]_V�`ba?c j [V^op` j d � ]f]§` �?� V Á w k aq].v k wq] � s�[V j_k wq]��=o jfk v^V7]_]faq]7¡

¬ °¸` j_�uj Vªv k au~ j `mw�d'suV � °¸`maud k W2`bd§Vªo k ]f] TV7suV I ��X�` j V^d_V7]^¡ - R `m¨©aqV=vne?v � V=suV � `m]fV=V7]fd#s�[V^ pw � op` j
aqwqV}v k «Ê` j Vnd§V Áu��� e�V7w*`�s k wqv��v\ Xu�6I�¡

*5k d k wq]�� � V:w k W �qj V}suV j [V7� ��k wq]t]he?w�d R [V^d � ]g[V7V7]'oq` jS� ` j [V7] kb� aud ��k w�sqV^]5o j_kr�u�MTV7W�V^]9sqV:]g[V7op` j `bd ��k wU¡
 � � � � ¾ º � ` ��� 9 ¼ ? � � �^� & �g�³¾ !�¾�À �?� ¬¦V�v�` � v7a � sqV � °±` j_�qj V*v k au~ j `mw�d�]_V �E` � d�oq` j oq` j v k a j ]2V7w
o j_k � k wqsqV^a j sqa¤� j `mo R Vb¡ - R `m¨©aqV�d j `mwu] � d ��k w V7]fd�~ � ] � d?[V^V�V^d T`�v R `b¨gauV�� km� ]�aqw w k au~mV�`ma¤~rV^v^d_V7a j sqVi ` jh� H©R V^]fd9v�` � v7a � [V'Y ] km� d � V}~mV7vnd§V7a j sqV i ` jh� H©R sJ°¸aqw [V^d§`bdt~ � ] � d?[V�o k a j � `2o j V^W �MTV j V1� km� ] Á ] km� d5o k a j� V:v7` � v^a � sqa�~rV7vnd§V^a j suV i ` jf�IH©R sU°´aqw�v^egv � V}sqV � `m]_Vb¡B¬�`=v k W�o � V®c � d?[V�V^]fd9s k wqv �

� � ���\µ�� H�·
� � �7� & � ����A@ ;Eº 9 � � � � ¼�����; ¼ �?� ¬¦V�v�` � v^a � ]fV �E` � d�op` j [V ��� W � wp`bd ��k w���`baq]_] � V^wqwqVm¡S¬�V�w k W �uj V�sqV
o � ~ k d§`m�rV7]5V7]hd9`ma*o � aq]9��W � wUµ��v\¶X�� I9�!H�·§¡�¬�`=v k W�o � V®c � d?[V�V7]hd5s k wqv �

� � ����µMW � w¦µ���\^I9�!H�·®µ���\^I�·�H�·
U ��A] �/���u¼<; º 9 �� ¼��u¼ ½ �� ¼��u¼ ¬�`�]g[V7oq` j `bd ��k wx[Vnd¿`bdh«m[V^d§`bd�]_V �E` � d�op` j o jfk sua � d�]fv�` � ` ��j V�sqV7]�~rV^v^d_V7a j ]HsqVi ` jh� H©R `�~rV7v � V7]#~rV^v^d_V7a j ]�sqV � `b]_V�µMv k W�o � Vnc � d?[V���µ A I H�·f· Á oua � ]:op` j v k W�op` j ` � ] k w�sqV�v7V^]:o j_k sqa � d§]
]_v7` � ` ��j V7]5V7w�d j V�V^a?c ����µ A I � ·¿¡
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0'`bwq] � V.v�`b]�suV � `5]hegw©d RUTV7]fV�sqV j [V^]_V7`ma?c}s � ]fd jf��� ap` �u� V7] Á²��� �E`maud j [V7] k aqs j V¯sqV^]�o jfk � j `mW�W2V^] ��� w�[V�` ��j V^]7¡
¬�`�d§` ����� V}suV}v^V7]5o j_k � j `mW�W�V7] ��� w�[V�` ��j V^]9V^]fd9`ma�o � au]�H�v k w©d j ` � w�d§V^]9Vnd A ~m` jf� ` �u� V7]7¡B¬¦V7a j w k W �qj V:V7]fd
�\µ�� I � · Á v^V:¨ga � s k wqwqV � `2v k W�o � Vnc � d?[V�]fa � ~m`bw©d_V � �

���� ����µ��(I � H A W � w¦µ H � A ·f·
U ��A] �/���u¼<; º 9 �� ¼��u¼ ½ � ¾ ¼<; º 9 0'`mwq] � V v�`b] ]§`mwq].v k w�d j ` � w�d§VtsqV j [V7op` j d � d ��k w Á v R `m¨©aqVto j_km�u�LTV^W�V ��� w�[V�` ��j V
o k ]_] TV^sqVQI v k w©d j ` � w�d§V^]9Vnd A ~b` jh� ` �u� V^]��

�������\µB$zI A W � w¦µ�I9� A ·f·
. ~rV^v#v k w�d j ` � w�d§V#sqV j [V^op` j d � d ��k w Ág� V-w k W �qj V#sqV9o j_k � j `mW�W�V7] ��� w�[V�` ��j V7]SV^]fdt`ma�o � aq]SW�a � d � o ��� [V#op` j

�\µ���·�V^d � `=d§` ����� V:sqV7]5o j_k � j `mW�W�V7] ��� w�[V�` ��j V^]9V^]fd9`ma�o � au]�I \^H�v k w�d j ` � w�d§V^]9suV A ~b` jh� ` �u� V^]��
� �� ����µ�$ �Jµ�I \^H�· A W � w�µ I \^H � A ·_·

¹ ; 9 ; � ; � �?¼<;Eº 9 ¬ °È[V ��� W � wp`²d ��k w¶sqV7] j [V^� ��k wq] j V^s k wqsq`mw�d§V7]�v k wq] � ]fd_V T`³v�` � v7a � V j\� V7]\o jfkr�u�LTV7W�V7]�sqV
]g[V^op` j `²d ��k w j [V^] km� aq]�op` j v R `mv^aqwqV#sqV^] j [V7� ��k wq]¯v�` � v7a � [V^V7]SVnd�sqV5s�[V^v � sqV j ] � aqwqV j [V7� ��k w j [V^] k audS`ma2W kb� wq]
aqw�o j_kr�?�LTV^W2V}sqV:]g[V^op` j `bd ��k w�¨ga � wU°¸V^]fd j [V^] km� a*oq` j `maqv7auwqV:sqV7]9`maud j V7] j [V7� ��k wq]^¡

¬¦V9w k W �uj V'sqV j [V7� ��k wq]�]fegw�d R [Vnd � ]g[V7V^] �}V7]hd W2` lÈkrj [V#op` j A \ I H � �È¡?¬¦V#w k W �qj V'suV-o jfkr�u�LTV7W�V7]tsqV
]g[V^op` j `²d ��k w�V7]hd I�µ�I � Xb·��r�+\DI H � �Ê¡p¬�`�s�[V^v � ] ��k w�sqV j [V^] km� aud ��k w�sJ°¸aqwHo j_kr�?�LTV^W2V9sqV-]g[V7op` j `bd ��k w�op` j
aqwqV j [V^� ��k w*]fV �E` � d5V7w�d§V^W�oq]9v k wq]hd¿`mw�d�¡ 0#V:v7V �E` � d � `=s�[V^v � ] ��k w�sqV j V7s k wusp`mwqv^V�sU°´aqwqV j [V^� ��k w�`=o k a j
v k W�o � Vnc � d?[V �

��µ��?µ I�µ I \^H�· � �L·_·
¬�`=v k W2o � V®c � d?[V}sqV � `2W � w � W � ]§`bd ��k w�V7]hd5s k wqv �

� � ����µ�� � µ I�µ�I \^H�·.� �L·_·
Q w0 ucu`mw�d A � I � H � ��µ��L·�V^d�V^w aud ����� ]_`mw�d � ` W2` lÈkrj `bd ��k w"sqV ��s k wuw�[V7V*v � «ÊsqV^]_]_au]�w k aq]kr� d_V7w k wu]'aqwqVªv k W�o � V®c � d?[V=sp`mwq] � Vªo ��j V�sqV7]'v7`m]�� ��µ����7·§¡�( �$k w� uc?V A �ZH4� �\µhXb· VndsI � �\µ��N· � `

v k W�o � Vnc � d?[V�sp`mwq] � V}o ��j V}suV7]5v�`m]tV7]hd � ��µ�� � ·¿¡
� º � ]$À �/B ; ¼���?��� 9 � º !Â� 9�9 � *9k aq]�v k wu] � s�[V jfk wq] � ` v � `m]f]_V*sqV7]H`maud k W�`²d§V7] T` �-d j `mwq] � d ��k wq]7¡ Q w
W k emV7wqwuV�w k aq]}`|~ k wq]�� H � I � � � A ��$�� ��µ��L·¿¡U¬�`\v k W�o � V®c � d?[V�W k erV^wqwqV2sqV � `\]he?w�d R¦TV7]fVHsqVj [V^]_V�`ba?c�sqV i Vnd jf���Bkrj w�[V7]t]§`mwu]9W � w � W � ]§`bd ��k w*V^]fd � ������µ�� � ·§¡i�k a jS� `ª]fegw�d RUTV^]_V}sqV j [V^]_V7`ma?c�s � ]fd jf��� ap` �?� V^]�µE]§`mwq] W � w � W � ]§`²d ��k w*VndtV7w�]_auoqo k ]§`mw�d �����\µ��L·_· Ág� `
v k W�o � Vnc � d?[V�W k emV7wqwqV�V7]hd � � � �\µ����7·¿¡

- V^oÂV^wqsp`mw�d Á ] ��k w³v k wq] � s TV j V � VHw k W �qj VHsqVHo jfk v^V7]f]_aq]=Vnd � V�w k W �qj V�sJ°±`mvnd ��k wq]ªv k wq]hd¿`mw�d�µ��6�H_���\µhXb·_· Á ]§`bwq]9W � w � W � ]§`²d ��k w*sua j [V7]_V7`ma�]hegw©d R [V^d � ]g[V k w kr� d � V^w�d � V7]tv k W�o � V®c � d?[V7]��
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8_9 ¼ � � ] ���� ¼��u¼<; º 9 Q w�v�` � v^a � `bw©d � `�v k W�o � V®c � d?[V�`�~rV7v*aqw�w k W �qj V*sJ°È[Vn~.[V^wqV7W�V^w©d_]\V^d�sqV�o j_k v7V^]_]_au]
v k wu]fd¿`bw©d5µ�H_� ������µfXb·f· k a=v j_km� ]_]_`mw�d.v k W�W�V � `9d¿` ����� VSsua=� j `mo R V'µ H_� �"� �\µ��N·f· Á w k aq]�W k w�d j_k wq]
¨©aqV�v^V7]9` � � krjf� d R W2V^]tsqV:]fegw�d RUTV^]_V�] k w�dtd j7TV^]9]fV7wq] ���?� V^]#`ma�w k W �qj V}sU°È[V^~ [V7wuV7W�V7w�d§]-sqV � °¸`maud k W2`bd§Vb¡�#w�oBV7aud9v7V^oÂV^wqsp`mw�d j V7W2` j ¨©aqV j ¨©aqV � V^]9]fo�[V7v �  pv7`bd ��k wq]9sqV:]_V j ~ � v^V�sqV^]9o j_k d k v km� V^]tsqV:v k W�W�auw � «
v�`bd ��k wHv k W2o krj d§V7w�d���[V7w�[V j ` � V^W2V^w�d oÂV^aHsU°Ê[V^~ [V^wqV7W�V7w�d_]:µMV7w j V^��` j s2sqV � `:d¿` ����� V5sqV � °¸`maud k W2`bd§V ·$Vnd�¨©aqV
o k a j v7V ��� V7]h«Nv ��� °±`mouo j_k c � W2`bd ��k w_H_� ������µfXb·¯V^]fd9o j_km� ` �u� V7W�V7w�d9W�V ����� V7a j V�¨©aqVQH_� ������µ��L·¿¡
eu�� � ��� � �sl �.�

¬ °´Vnc?V7W�o � V#sqV � `: p�ra j V�X9W k w©d j V9aqw\`maud k W2`bd§V5¨©a � wqV-]_`bd � ]$�E` � dSoq`m]�d j_km� ]�o j_kr�u�MTV7W�V^]SsqV-]g[V7op` j `²«
d ��k w [Vnd¿`bdh«È`mvnd ��k wU¡b¬�V�� j `bo R V�suV7]�W2` j ¨gaq`m�rV7]$sqa j [V^]_V�`ba=V7wq�rV^wqs j [VSV7]hd aqwqV�Vncgd§V^wq] ��k w � sqV � °±`ma?d k W2`bd_Vm¡

¬¦V9sqV7a?c �LTV7W�V'Vnc?V^W2o � V�µ  p�ra j V:�©·$W k w©d j V#v k W�W�V7w�d � `�]fegw�d RUTV^]_V'sqV j [V7]fV�`ma\oBV7aud#V^d j V#v k w�d j ` � w�d§V
op` j aqw�o � `mv7V^W�V7w�d sqV^] `mv^d ��k wq]7¡ 0'`mwq]¯v7V#v7`m] Á©� V^] j [V7� ��k wq]�w�[V7��`²d � ~rV7] ]fa j�� Vnd�� ] k w�d � w�d§V j s � d§V^]t` ��krj ]
¨©aqV � `*]fegw�d RUTV7]_V\]_`mwq]ªv k w�d j ` � w�d_VHoBV7aud�o j_k sqa ��j V�aqw j [V^]_V7`ma¤v k W�o krj d§`mw�d�auwqV�o � `mv7VH`�e�`mw�dªauw�L k d
] krj d¿`mw�dt~rV j ] � V^]5d j `mwu] � d ��k wq] � V^d��|¡

� ���������!�'�$� ���f(����$�n5 (}�$�'� 8t� 5 5 �����85(��� ��7��� ��O�� �v��x	�j]�vN �O
¬¦V:o jfkr�u�LTV7W�V�V^]fd � v � sJ°¸aud ����� ]_V j5� V^] � w � krj W2`bd ��k wq] kr� d_V7w©aqV7]9op` j ]fegw�d RUTV7]_V�sqV j [V7]fV�`ma�s � ]hd jf��� ap` �u� V

o k a j ]fegw�d R [Vnd � ]_V j aqw�]he?]hd TV^W2V�sU°¸`maud k W2`bd§V^]:v k W�W�auw � v7`mw�d§]�µMop` j v k W�oud_V7a j ] d X�P�f k a�op` j   � V^]n·5¨©a �
] km� d kr� ]_V j ~b`bd ��k wqwqV ��� V7W�V^w©d�[V7¨©a � ~b` � V7w�d T` � °¸`maud k W2`bd§V�sqVªs�[V^op` j d7¡ - V^] � w � kmj W2`bd ��k wq]-o krj d§V^w©d#]_a j-� V7]
]fegwqv Rqjfk w � ]§`bd ��k wq]ªµ j [V7� ��k wu]n·�¨©aU° ��� �E`maud j [V�` ��� ]fV j ] k aq] � ` � krj W�V'sqV:v k W�W�aqw � v�`²d ��k wq]#`b]fegwqv Rqjfk wqV7]^¡J¬¦V
o j_km�u�LTV^W�V�V^d � V7]Hd_V7v R w � ¨©aqV^]*aud ����� ]g[V7V^]�µ T` � °¸V®c?v7V7o?d ��k w �u� V^w�]ra j suV � ` ]fegw�d RUTV^]_V�sqV j [V7]_V7`ma?c�·2] k w©d
o j_k v R V^]9sqV:v^V ��� V^]9aud ����� ]g[V7V^]-sp`bwq] d {�fM¡
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Éditeur
INRIA, Domaine de Voluceau, Rocquencourt, BP 105, 78153 LE CHESNAY Cedex (France)��������� �	��
�
�
�����	��� �� ���

ISSN 0249-6399


