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°±W�CMH1>JRbKMH6>gT dn>·²,T ]SR`³ �K WgT YbR`H6]kNPKMQSRUT � >8�] Y[KMN � W�>aCEK=KEd KÖ®¯CDBDCF>gK � KMH#CDBXWJCET W­BmH�K¡�KEY¸BoR¦R�BXN#KMQSRbK[¡�WJK�CET Q^d3>glm>aT QX>Md3>FYbR�BX�X>eW�> R$�B/d3>A]kQ¶Y$>gYbRUKMN_BcH�K(R`H�T�BDl^>aT QMBoRUTfBXWS�MBmH1>GBmH�KdkKF> � BmH�BXN#K(R`H1>�dkKMWZY$>gYbRUKMN_BcYURbKEY�Y[Tq§ ��©��KMQ^K¯H1>gCETkH�dZBmH�K0CM³^KXp
; °±W�CMH1> RUKMH1>aTfd3>?²ÙTn]oR`³ ®7OT%)¢=502+¯D27502+I&H),75=57C9<9;#102+I&�7°9[TR±t=5+375)�D27 � KMH:CM]X>3>nH1>aY$]kWªR�BoRj>dABfKEY�Y[TI@LTXHéQ�>JRj>ZY[TnQ^T¢¡XKEYwBoR�Rj>²¡q§
; �Z£eBXQFBXW�>gY$> d3>3YbR�BX�X>eW�> R$�B � ]��T�KEY�Y[KMH�Kc@1BoR¦R�B¢H6>gY � K(R�RUT�BDd«]kQ � BmH¥BXNPK(R`H�T��3]MBXWgY`>­BDY$>dXKMWqY`>gYURUKMNcB¯K�QDTnQ¢Y[TnWJT BXW3�MBmH1>GBmH�KÜdkKMWq\n]FBDdZBD\nQDT x § �� � T�Y�Y`>e�X>OWJKÜKEY[KE\n]�>OH�KWO£�BXQMBXW�>gY`>Dd3>SYbR�BX�X>eW�> R$�B/BXQ^CM³DK/BXWÖ�MBFH1>­BmHiKÃdn> � >.�] � BmH�BXN#K(R`H1>oCETnQoRUKMN � TkH�BXQ^KDBXN#KMQ �RbKX§
; ³ KMW�W�BÜCET�YbR`H6]^lm>gTnQ^K0dkKMW�W�B'R�BX��KMWeW�Bfd3>:²,T ]SR`³¢�K � T�Y�Y`>O��>OWJKIN#T W Rj> � W�>aCDBmH�KcR`]SR�R¸> \ W�>KMWJKMN#KMQoRj> d3>à]kQMB�H1>a\kB � KMH¶WJT�YbRUKEY[Y�T=�MBXWgTXHiK ¡ � T�Y`>JR¸>J�^T6¡©Y�KMQDlSB©N#TAd3>²�nCDBmH�K >H1>gY(]XW R�BoR¸>ZdXKMWeWO£eBXQFBXW�>gY$>Zd3>ZYUR�BX�X>OW�> R$�BA§
;=< K QDKMWeW�B�CET�YbR`H6]^lm>gT Q^K¬dkKMWeW�B¬R�BX��KMWeW�B«Y`>àTFR�Rj>gKMQ^K ]kQMB H1>g\�B¬R`]oR�R�B Qk]XWeW�B � � ]��TBDCECDBDdXKMHiK�Y[TnWJT � KMH&]XQMB H1>g\�B�d3>aY � BmH1>K| ¡ \nW�>¤lÖKMH1>3dkKMW�WO£GKE�¤]FBDlm>aT Q^K�BX]^Y`>eW�>­BmH6>­B'CM³^KY`> TMR¦Rj>aKMQDK dZBXW�W­B H1>g\�B � HiKECEKEdXKMQSRUK �[H6>g\kB � BmH6>´|'Y�T Q^T ]kQ©Y[TMR�RbT >eQ^Y`>aKMNPKÎdkKE\ W�>l(KMH6>MdkKMW�WO£GKE�¤]FBDlm>aT Q^K¶CDBmH�BoR�RUKMH1>aYbRj>gCDB5dn> � BmHÔRUKMQ^loBA§Ã�FK5Y[TnW�]^lm>gTnQ�>�dkKMW�WO£GKE�¤]FBDlm>aT Q^KBX]DY$>eW�>­BmH1>GB#Y[TnQDT�Y$>eN'NPK(R`H1>aCM³^KcH6>gY � K(R�RUT�BXWeWO£­TkH1>a\Z>eQ^K�CF>gTA�K�Y[TnQ^T�Y`>eN'N#K(RjH6>gCM³^K·Y$>­BH1>gY � K(R�RUTVBXW�W±£�BDY�Y[K�H�KDBXWJK_CM³^KfBXWeWO£�BDY�Y[KÜ>eN'N_BD\Z>eQMBmH6>gT¤§
; �Z£8]oRj>OW�>glÖlÖT dkKMW�CMH1>JRbKMH6>gT d3>µ²ÙTn]oR`³ � KMH6N#K(R�RbK d3>�dXK(RUKMH6Nf>eQMBmHiK�BXQDCM³^K WgK � ]kW �YwBDlm>gTnQ�> � dkKMWeWJKVT�Y[CF>OW�W­BDl^>aT QX> � KMH1>gTAd3>aCM³DK¢CM³^K¢Y`>!>eQ^YUR�BX]kH�BXQ^T Q^KMW,Y$>gYbRUKMN_B H�K �RjHiTkBDlm>gTnQFBoRUTh>eQ'CETXHéH1>gY � TnQDdkKMQ^lSB'dkKF>���BXWJTkH1>?W�>eNf> RUK#dkKF> � BFH�BXNPK(R`H1> � KMHÓ�¤]MBXQSRUTH1>g\n]FBFH�dZBVW�BfYbR�BX�X>eW�> R$�BA§
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µ�¶X·¹¸^ºK»,ºS¼½º¾»À¿\·ÂÁ�ºÃ¸^º´¿%Ä· ¼:º:·Â¸´ÅÇÆ¹¶¹ºS»VÈÇÉ Ê�¸^º3ÅXº¾»,ºK»À¿5ÈÇÉ º
�1| � Q5Y$>gYbRUKMN_BµCM³DK·Y`>X>eQ^CET QSR`H�B0NPTnWªRUTP@¦H�KE�¤]DKMQSRUKMN#KMQoRUK�QDKMWeWJTcYbR`]^d3>gTcdkKF>mY`>gYURUKMN�>dn>OQMBXN�>aCF>3�K¯>eWZY[KE\ ]^KMQSRUKXp

{ ¼ t1|Fv�� Ë|Zt1| � ¹ v$t1| � � v�Z£GKE�3]MBDlm>gTnQ^K0CDBmH�BoR�RUKMH1>gYURj>gCDB0dXKMWZCETXHéH1>gY � TnQDdkKMQSRUK�Y$>gYbRUKMN_B�H�K(R`H�T�BDlm>gT QMBoRUT �KXp
|
� � t ¹ � � v[| � � ¹.� | � Ë x � �ø�BXW�W­B_R�BX��KMW�W­B�dn>�²ÙTn]SRj³ � � ¹b�� ¹ � � Ë x� t ¹ � � v ¹*�°� Ë x� Ë xY`>3dkK(RbKMHéN�>OQFB�>eN'NPKEd3>GBoR�BXN#KMQSRUK�CM³^KV>eW3Y$>gYbRUKMN_BVH�K(R`H�TkBDlm>aT QMBoRUTÎ�K'YbR�BX�X>eWgK � KMH

� « x « x Ì § °±W:�MBXWJTkH�K©W�>eNf> RUK x Ì K«W­BÎCETkH6H1>gY � TnQ^dXKMQSRUK � ]kWgYwBDlm>gTnQDK � ÌY[T Q^TÎ>ZY�KE\ ]^KMQSR¸>8p
x Ì � t ¹ � � v ¹b�

Ë ã � Ì � � ¹*� t � v°±Q �¤]^KEYbRUT¬CDBDY�T�>eW?�MBXWgTXHiKÎW�>eNf> RUK x Ì CET >eQ^CF>gdkK¢CET Q�>eW!N_BmH�\ >eQ^K�d3>ÞBXN � >gKElÖlSBÍ Î � x Ì dkKMWZY`>gYURUKMNcBA§v |f¨nKMH�>OWAY`>aYbRUKMN_B
{ � t1|Fv�� t1| � � v|Zt1| � ¹ v$t1| � � vY`>½³MB�>eQS�mKECEK¯WO£­KE�¤]MBDlm>gTnQDKfCDBmH�BoR�RUKMH1>gYURj>gCDB

|
� � t ¹ � � v[| � � t ¹.� � x vq| � x � � �dABfCM]X> Y`>?H6>gCDBo�MB�W­BcR�BX��KMW�W­B0d3>�²ÙTn]oR`³� � ¹*� � x� ¹ � � x �� t ¹ � � v$t ¹*� � x v � x �
� x �



�0¿ ¹ � � ¡ K � KMH x ¿ � Y[K �U« ¹ � � §µ°F�MBXWJTkH1>md3> x Ì KEd � Ì CETkH6H1>aY � T Q^dkKMQSR¸>BXW�W�B�YUR�BX�X>OW�> R$�B�CMH1>JR¸>aCDB�Y[T Q^Tqp
x Ì � t ¹ � � v ¹*��Ï� ¹�� � ã � Ì � ¹b�5��Ð� ¹�� �Ñ ·¹¸KÅ�Ò�¸KÒ ¼ÂÈÓ¸Ã¸I· Ê�ÆÂ¸´»	·bÔÕºKÒ�¶*È ¸eº�É º´¿5È×ÖÙØ

²ÙKMW­BoR¸>J�MBXN#KMQSRbK´BXW`CDBXWJCET WgT/dXKMWeW�B � ]kWJY¸BDlm>gT Q^KµW�>eNf> RUK � Ì ¡ ��BXWJKµW­B�Y[KE\n]^KMQoRUK � HiT � H1>aK(R`�BA§Ú Æ¥Ë ÅqË¤ÚbË©Ø�Ä�ÕªÈD×ÙØZËMÇDÆ7ÂFÄÞÈIÉoËFÌEË¤Ú¸ÚUÈjÌjÆ�Ê^Ú6Æ1ÉEË Å½È$ÑÒÚUÈjÌjÇ�Â ÂmÌSÅ Æ+ÄÞÈ
¹ � t x v[|

� � ¹ � t x v[|
� � ¹ ¼ t x v[| � ¹ � t x v�� �Å½Â�â�È'ÆÒÉSÂ3ÈjÍ©É`Æ7È`Ä�Ú6Æ ¹�Û t x v'tÝÜ·� �3ã ¾^¾D¾ ã � v ÊÖÂFÄÞÂ�Þ�ØXÄÙÇSÆ7ÂFÄ?Æ·ÅZÆ5ØXÄ ß ËFÌEË%ß�ÈMÚ1ÌoÂâSËFÌjÆ¥ËqÝ�Æ+Ñ7È x àÏá Ëfß�Ø�Ñ�Ê(ËMÇSÆ7ÂFÄ�È � Ì ÉoÂmÌ¸ÌjÆ�Ê�ß�ÂFÄ�Å?È`Ä�ÚUÈ�ËMÑÒâSËMÑ7ÂmÌoÈ0Ñ+ÆÃßhÆ¦ÚUÈ x Ì ß�Ø&ÐÂÈ$Ê¸ÊÖÈ`ÌoÈ¯ÉEËMÑ1ÉoÂFÑ¥Ë¤ÚbË Ø½Ú6Æ+Ñ+Æ+ÇSÇ�ËMÄ�Å?Â�Ñ¥Ë¢ÊÖÈ¸á�ØnÈ`Ä�ÚUÈOÞ�ÂmÌ/ß©ØXÑ�Ëbâ

� Ì � ¹ � t x Ì v¹ � t x Ì v �
¹?¼ t x Ì v¹ � t x Ì v t � vã È`Ñ´ÉoË�ÊÖÂ�Æ+ÄÞâ�ÈDÉSÈ0Æ+Ä ÉMØXÆ ÑÖÕªÈD×ÙØZËMÇDÆ7ÂFÄÞÈIÉoËFÌEË¤Ú¸ÚUÈjÌjÆ�Ê^Ú6Æ1ÉEË¢ÊwÆ�Ë=Å?È`Ñ´×ÙØ ËFÌFÚUÂ ÂmÌSÅ ÆÔÄ�È%â

¹�
 t x v�|

 � ¹�� t x v[|

� � ¹�� t x v[|
� � ¹?¼ t x v[| � ¹ � t x v�� �Ñ¥Ëfß�Ø�Ñ�Ê(ËMÇSÆ7ÂFÄ�È � Ì ÊwÆ´Å½È�ÚUÈjÌ/ßhÆÔÄÞË�Ø½Ú6Æ+Ñ+Æ+ÇSÇMËMÄ!Å?Â�Ñ¥ËVÊÖÈjá�Ø È$Ä�ÚUÈOÞ�ÂmÌ/ß©Ø�Ñ¥Ëbâ

� Ì � ¹ ¼ t x Ì v¹�� t x Ì v t � v
°.QS@1BoR¦Rj> ¡ Q^KMW!CDBDY�T©d3>ÓKE�¤]MBDlm>gT Q^K CDBmH�BoR�RUKMH1>aYbRj>gCDBhdkKMWÞRUKMH�lÖT TXHidn>OQ^K ¡ W­BÎR�BX��KMW�W­BÎd3>²ÙTn]oR`³��KIW­B0Y�KE\ ]^KMQSRUK� ¹�� t x v ¹?¼ t x v� ¹ � t x v ¹ � t x v� ¹�� t x v ¹?¼ t x v � ¹ � t x v ¹�� t x v� ¹ � t x v°±QICETXH6H6>gY � T Q^dkKMQ^lSB�dXKMW ��BXWJTkH�K¢W�>eNf> RUK x Ì >eW3CETZKÖ®¯CF>gKMQSRUK�dkKMW�W­B H1>a\kB"��Y`>?BXQkQk]kW�W­B ¡� KMH CM]�> Y`>Ù³FB
¹�� t x ä v ¹?¼ t x Ì v � ¹ � t x Ì v ¹�� t x Ì v�� � i ¹ � t x Ì v¹ � t x ä v �

¹?¼ t x Ì v¹ � t x Ì v t g v



H�KMW�BoRj>J�MBÜBXW�W­BIH6>g\kB v p
¹ � t x Ì v[| � � ¹ � t x Ì v�� � i � Ì � ¹ � t x Ì v¹ � t x Ì v t k v

��B#H�KMW­BDlm>gT Q^K�� v | Y`>oTMR�R¸>aKMQ^KÃCET N'��>OQMBXQDdkTPR`H�B�WJTkH�TÜWJK5H�KMW�BDlm>aT QX>M�GåR| K.�2æR|$§L³ KMWoCDBDY�T>eQS�^KECEKh>eQ CM]�> W±£­KE�¤]MBDlm>gT Q^K¢CDBmH�BoR�RUKMH1>aYbRj>gCDB�Y$>­B¢dkKMWÓå=TkH�d3>eQ^K ¡ W�B�R�BX��KMW�W­B¢d3>�²ÙTn]oR`³BDY[Y(]XN#KÜW�BfY[KE\n]^KMQoRUKc@LTkH6N_BApg ¹ 
 t x v ¹ � t x v ¹ � t x v� ¹ � t x v ¹ ¼ t x v� ¹�� t x v ¹�� t x v � ¹�
 t x v ¹?¼ t x v ¹�� t x v ¹ � t x v� t ä v� ¹�� t x v ¹ � t x v°±Wn��BXWJTkH�K W�>ON�>JRUK � Ì Y$>�H1>aCDBo�MBIdZBXW�WO£GKE�¤]FBDlm>aT Q^KVBX]^Y`>OW�>­BFH1>­B¯TFR�RUKMQk]oR�B�dZBXW�W­BhH1>g\�B v >eQCETXHéH1>gY � TnQDdkKMQ^lSBPdXKMWm�MBXWJTkH�K�d3> x Ì CM³^KPBXQkQX]kWeW�B�W�B�H1>g\�Bç��§Ã¨nKMH?R�BXWJKÒ�MBXWgTXH�K_WgK�H1>a\ ³^Kv KHx¯dkKMW�W�B_R�BX��KMW�W�Bfd3>:²ÙT ]SR`³ÜY[TnQ^T � H�T � TkH�lm>gTnQMBXW�>n@�H�B�d3>ÙWgTXHiT ¡ � KMHÓCM]X>nY`>½³MBfCM³^K
� Ì � ¹�� t x Ì v ¹ � t x Ì v¹ � t x Ì v ¹ � t x Ì v � ¹ 
 t x Ì v ¹ ¼ t x Ì v i � Ì � ¹?¼ t x Ì v¹ � t x Ì vCF>gTA�K_�MBXWJK¯W­B�H�KMW�BDlm>gTnQ^K¬��xM|$§
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èy»\ÈéÉ Ê�ºKÒ
ø�K(RUKMH6Nf>eQMBmH�K � KMHÓ�¤]MBXW�>���BXWJTkH1>Zd3> x >eWAY�KE\ ]^KMQSRUK0Y`>aYbRUKMNcB¯H�K(R`H�TkBDlm>aT QMBoRUT

r sZtiu¸v r x r y
z tiuwv

r
{ t1|Fv� �3t1| � � v|Zt1| � � v$t6| � � ª | � � k v r~

� tiuwv ��tLuwv

�K'BDY`>OQoRUTMR¸>aCDBXNPKMQSRUK�YbR�BX�X>eWJKX§·�Z£GKE�¤]FBDlm>aT Q^K0CDBmH�BoR�RUKMH1>aYbRj>gCDB0dkKMWAY`>aYbRUKMN_B'�K
��� � � x t1| � � v|Zt1| � � v$t1| � � ª | � � k v � �

CF>gTA�K
|

 � � | � � �%� | � � t � kµ� � � x v�| � � � x � ���B�CETkH6H1>aY � T Q^dkKMQoRUK0R�BX��KMW�W­B�dn>�²ÙTn]SRj³V�K¯W­BfY[KE\ ]^KMQSRUKg � �%� � � � x� � � k·� � � x� �%s%��� � � x �O� � x� t �%s%�Y� � � x v$t � k·� � � x v � ª � � x� �N� � x

t h v
<?>ÞQ^TFRj>,CM³^K¯KEY[Y�KMQ^dXT�H1>aCM³�>aKEYbRUTÎY[T W­BXNPKMQSRUK WJTÎYbR`]^d3>gTÎdkKE\ W�>!>OQoRUKMHÔ��BXW�W�>½d3>?YUR�BX��>OW�>JR`�BBXW3��BmH1>­BFH�K¯d3> x ¡ Q^KMWeW�BVCET�YbR`H6]^lm>gT Q^K�dXKMWeW�BIR�BX��KMW�W­B¯�X> � ]A�T K(�X>JR�BmH�K¯d3>Ùdn>J�X>adXKMHiK¯\ W�>KMWJKMN#KMQSR¸>kd3>q]kQMBIH6>g\kB � KMH�>eW � H1>ONPT�CETAKÖ®¯CF>aKMQSRbK�dkKMW�W­B¯H1>a\kB � H�KECEKEdkKMQSRUK'>OQ��¤]MBXQSRUTR�BXWJK�KMWJKMN#KMQSRUT�dkTF��Hé�B�Q^KECEKEY[Y¸BmH1>GBXNPKMQSRUK¢KEY[Y[KMHiK � T�Y`>JR¸>J�^T BS® Q^CM³��K�>eWÞY`>gYURUKMNcB�H�K �R`H�TkBDlm>gTnQMBoRbT�Y$>­BÎYUR�BX�X>OWJKX§ ¨3KMHµKEY�KMN � >aT ¡ Q^KMW�W­B CET�YbR`H6]^lm>gT Q^KhdXKMWeW�BÎR�BX��KMW�W­B���ê?|�W�BH1>g\�B v QDTnQI�KcYUR�BoR�B_dn>J�X>aYwB � KMH¾ë'KÜW�BIH1>g\�B��'Q^T QI�K�YUR�BoR�B_d3> �X>aYwB � KMH �%s6�Ð� � � x §°±QI�3]^KEYURbT�CDBDY�T >eWnY`>aYbRUKMNcBVHiK(RjHiTkBDlm>gTnQFBoRUTÎ�K¯BDY`>eQSRUTFRj>aCDBXNPKMQSRUK0YbR�BX�X>eWgK0Y[K�R`]SR¦Rj>n\ W�>KMWJKMN#KMQSR¸>SdXKMWeW�B � H1>ONcBµCETnWJT QkQMB�Y�T Q^T � T�Y$> Rj> �k> ¡ CF>aT��KÒY[KÃ\nW�>X]XW Rj>eNf>ÖR`H�KÃKMWJKMN#KMQSR¸>SdXKMWeW�B� H1>eN_B�CET WgT QkQMB'Y[TnQDT � T�Y`>JRj> �X>8pv | �6s%��� � � x ¿ � �\| �`g � � �(h g x � k x � ¿ � ì | � � � x ¿ �



v | x�� � �%s ¾ � ã �1| x¬¼�í Ì � x ¼Zía¼ � ¼E��
w»*î �Z�Z��ïZ�¼ � � � �M¾ � k`hx ¼Zíq� � ¼E��
 � î �Z���ZïZ�¼ � � �`g ¾ s k`hMk ì | x � � �
<?>?³MBf�¤]X>eQ^d3> YUR�BX�X>OW�> R$�BÜBDY`>OQSRbTMRj>gCDB�Y[K���BXWJ\�TnQ^TÎWgK_Y[KE\ ]^KMQSRj>AR`H�Kcd3>gY�KE�¤]FBDlm>aT QX>.pv | x « x � �1| x ¼Zíg¼ « x « x ¼Zío� ì | x « x �
��B�H�B �k� H�KEY�KMQSR�BDlm>aT Q^K0\ H¥B1� CDBfd3>Z�¤]^KEYbRUK�R`H�K_d3>gY�KE�3]MBDlm>gTnQX>q�KIW­B0Y�KE\ ]^KMQSRUKXp

ì
�
v

x ¼Zíg¼ x � x � x ¼Zíq�

ø�B_R�BXWJK�� \n]XH¥BVH1>gY(]XW R�B0CM³X>GBmH�T¯CM³^K¯WO£8]kQ�>aCETh>OQSRbKMH+�MBXW�WgT¯d3>AYbR�BX�X>eW�> R$�B'BXWX�MBmH6>­BmH�K�d3> x�KXp
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