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L�M,NPORQ�SUT�MWVHX�Y�Z[T�V\M�]�^EV\_a`bVc_�NPd,]eVgfbf
hjilknm,op�q7p k2r�s q7q%tvuxw r,y u mzk{*| s$} p m2~ w knm | w���� s q

{ tv�v��w r,y�m w s u-w�u m p | uvp�u%�x�,���c����� yei-� �c������� �D�xy�� p k
�����,�����v����� � s uvw m�s | w�u ��s |*� w y$� u sck w k0s�� � y | � p kzr�y ��p � w knm | w��vt m p � ~ w kzr | p m p��� �p,u m�hjilk¡m p,q k�¢ w m�£yck¡i u r¤£ | s u s t k¥r	s q7q%tvuvw r�y$m w s u¦w k�y � p,q y u � w�u ��m¤y�k�§�¨ ��u k t | w�u �©m�£xy$m�m�£ pªq7p m�£vs � k � p, �p,� sc� p ��«s | ~ w kzr | p m p%�* cp�u m¥hjilk¡m p,q k=� | s�� p | � i©k�r,y ��p�t ��mzs-k t r¤£¬k�ijk¡m p,q k w k6y;r¤£Uy ���­p,u � p ¨1® u m�£ w k=�xy$� p |¢ p2p	¯ � � y w�u ¢1£ji%m�£ p1t k p s$�b�xy | m w y � s |z� p | k�r,y uvu s$m �Up y   s w � p � w­u s |z� p | m�s�y�r¤£ w­p, �p m�£ w k�s � } p r	m w� �p ¨° s�k t �x�Us | m�m�£ w k�r � y w­q�± ¢ p m | i�m�s�� t k�£Hr � y�kzk w r�y � m p r¤£ uvw�²\tvp kª³«�xy | y �­��p�� r�s q �Us\k w m w s u s$�1y tl´mzs q y�m¤y�y u � � y u � t y$� p kzµ¶m�s�mz£ p�w | ��w­q7w mzk,¨0· p �«slr t k*s u s ul´I�­w�uvp m p r¤£ uvw¸²\tvp k ± ¢1£ p | p y�§ p i � w­¹ r tv� mni
w k�m�£ p r¤£xs w r p s$��� | sc� p |�� y�m¤y¥k¡m | t r	m t | p k�mzs | p � | p k p,u m�m�£ p k p m*s���y �­� | tvu k�s$�ay � w k¡m | w��vt m p � k¡ilk¡m p�q ¨· p � w kzr t k�k6m�£ pEt k p s��*� | p� jw s t k � i�§ u s�¢ u k¡m | t rºm t | p k¥k t r¤£Ry�k p	¯lp r t m w s u m | p,p k�y u � tvu �«s � � w�u �\k�¨· p � | s���sck p y u y � m p | u y�m w­ cp y u � q s | p r�s q �xycrºm � y�m¤y7knm | t r	m t | p r�y �­��p �¦»[¼�½	¾¿¾ÁÀ¸Â ¨· p k¡m t � i-mz£ p y��v�xy | y$m t k uxp�p � p � mzs p	¯ m p,u � mz£ p%t k p s���m�£ p k p � y�m¤y;knm | t rºm t | p k1m�s | p � | p k p,u m� w k¡m | w­�xt m p � p	¯lp r t m w s u k�¨�Ã u � ¢ p k�£vs�¢Ä£vs�¢Ak t r¤£ � y�m¤y�k¡m | t rºm t | p k=r,y uR�UpEt k p � w�u � p | �«s | q7w­u �� w k¡m | w­�xt m p � q s uvw mzs | w­u �Ey u ��� w y�� u s\k w k,¨° £ p m p r¤£ uvw¸²\tvp k | p ��s | m p � £ p | p ¢ p | pDt k p � w�u y uÅw�u � t knm | w y � r	s u m p	¯ m¥�«s | �Æy tx� m q y u y�� p,qEp,u my u � y � y | q r	s |�| p�� y�m w s u;w­u m p���p r	s q7q%tvuvw r�y$m w s u k uxp mn¢Çs | §jk,¨° £ w k | p �Us | m�k p |  �p � yck�y6k t �v��s | m0�«s | y=� ��p�u y | i�y �v�l| p kzk¶mz£xy�m�¢Çyck)� w­ cp�u�� i�mz£ p k p r�s u � y t mz£vs |y$m1·ÉÈ¥~ � hbÊË� �c��� ¨
Ì�Í\ÎbÏzÐ%Ñ ��Ò���� ~ w kzr | p m p7�� �p,u m�hjilknm p�q k ± � w knm | w��vt m p � k¡ilk¡m p�q k ± � w y$� u sck w k ± �xy | m w y � s |z� p | k ±btvul´�«s � � w­u �\k ± �Æy tv� m q y u y$� p�q7p�u m
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BDCÍ �#E�F CÍ � �þp � slr tvq7p�u m p�¯ � �­w¸²\tvp ��s t | ²\t s wx� Ê s uªuvp � p,t mHGp r¤£xy$�x� p | y t | p r�s t | k�y tl¯7q s � op���p k� Ê s |z�l| p k=�xy | m w­p,� k=�Us t | � Ê y � ��s | w m�£ qEw¸²\tvp � p k�k¡ilk¡m,op,q7p k7oy&Gp,  Gp�uvp,q m u k � w kzr | p mzk | Gp �xy | m w k,¨�~=y u k �­p� | Gp k p,u m � slr tvq7p�u m u s t k u s t k p�u m p,u s u k%oy � y7k t |  �p�w���� y u r p�p m uxp m | y w m�s u k1�xy�k � t r�s u m |JIs ��p ¨0K p km p r¤£ uxw�²\tvp k�� | Gp k p�u mLGp�p kþs u m�Gp mLGp�t m w���w kMGp�p k � y u k tvu r	s u m p	¯ m p�w�u � t knm | w�p��[± ��s t | � yª� p knm w s u | Gp �xy | m w�p� Ê y � y | q7p k � y u k ��p k | Gp k p y tl¯ � p mLGp�� Gp r�s q7q%tvuxw r,y�m w s u k�¨
N Ñ �W���PO CÍ �7� k¡ilk¡m,op,qEp k6oyQGp,  Gp�uvp,qEp,u mzk � w k�r | p mzk ± k�ilknm,op�q7p k | Gp �xy | m w k ± � w y�� u s\knm w r ± s |z�l| p k*�xy | m w�p�� k ±� Gp � ��w y$� p k ± � p knm w s u � Ê y � y | q7p k
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h #D�E���6�E�� 
ikjbl �,� Ñ Ò+E��$�	m Ñ l n
oqp mÆ�W�PE��,�	m l�r � Í OP�l� Í Ò Ð%Ñ �2s t
�v¨ � ° £ p � | p�´ r�s q � t m p � y$�v� | s\y�r¤£ ¨�¨�¨¥¨�¨�¨�¨�¨�¨�¨�¨�¨�¨�¨�¨¥¨�¨�¨�¨�¨�¨�¨�¨�¨�¨�¨¥¨�¨ ��v¨ �vu6s�¢5y � s t m � w knm | w��vt m p � k¡ilk¡m p,q k.w ¨�¨�¨�¨�¨�¨�¨�¨�¨�¨�¨�¨¥¨�¨�¨�¨�¨�¨�¨�¨�¨�¨�¨¥¨�¨ x
�v¨ � ° £ p�� y u � t y�� p¥� y�k p � y$�x� | s\y�r¤£�¨�¨¥¨�¨�¨�¨�¨�¨�¨�¨�¨�¨�¨�¨¥¨�¨�¨�¨�¨�¨�¨�¨�¨�¨�¨¥¨�¨ x

y{z|l+} Ñ OÆÒ�m l�r ���v� Í Ò~F Ñ l mÆ� Ñ �2m l+r �
� ¨ ���6u �«s � � w�u �ck1m�s | p � | p k p�u m�k p mzk2s$� | tvu kÇ�«s | y t m�s q y�mzyA¨�¨�¨¥¨�¨�¨�¨�¨�¨�¨�¨�¨�¨�¨¥¨�¨ �
� ¨ �v�2yck w r¥s�� p | y�m�s | kÇs u slr�r t |z| p,u r p¥uvp m¤k�y u � tvu �«s � � w­u �ck ¨�¨¥¨�¨�¨�¨�¨�¨�¨�¨�¨�¨�¨¥¨�¨ �
� ¨ � � y�r	m�s | w���w�u � tvu �«s � � w�u �ck9¨�¨�¨�¨�¨�¨¥¨�¨�¨�¨�¨�¨�¨�¨�¨�¨�¨�¨¥¨�¨�¨�¨�¨�¨�¨�¨�¨�¨�¨¥¨�¨ �W�
� ¨ � �6u �«s � � w�u � � yck p � q s uxw mzs | w­u ��¨�¨�¨¥¨�¨�¨�¨�¨�¨�¨�¨�¨�¨�¨�¨¥¨�¨�¨�¨�¨�¨�¨�¨�¨�¨�¨¥¨�¨ �W�
� ¨ � �6u �«s � � w�u � � yck p � q s � tv� y | q s uxw mzs | w­u � ¨�¨�¨�¨�¨�¨�¨�¨�¨�¨¥¨�¨�¨�¨�¨�¨�¨�¨�¨�¨�¨¥¨�¨ �c�
� ¨ � h wÁ¯©� y�k w r¥� | s �x�­p,q k"¨�¨�¨�¨�¨�¨�¨�¨¥¨�¨�¨�¨�¨�¨�¨�¨�¨�¨�¨�¨¥¨�¨�¨�¨�¨�¨�¨�¨�¨�¨�¨¥¨�¨ � �
� ¨�x ~ w knm | w��vt m p � q s uvw m�s | w�u � � {�| s �v�­p,q k � y u � � ¨�¨�¨�¨�¨�¨¥¨�¨�¨�¨�¨�¨�¨�¨�¨�¨�¨¥¨�¨ � �
� ¨ � ~ w knm | w��vt m p � s uv´[��w­uxp¥q s uvw mzs | w­u � � {*| s �v��p�q � ¨�¨�¨�¨�¨�¨¥¨�¨�¨�¨�¨�¨�¨�¨�¨�¨�¨¥¨�¨ � �

n�� � Í O�OTmP�D���v� Í Ò~F Ñ l m«� Ñ �Jm l+rL��� � Ñ ��O Í F � n � l Ò�� i�n
�U¨ � È � k p |   y�m w s u r | w m p | w y7y u � m | p����­w k p k ¨�¨�¨�¨�¨�¨�¨�¨�¨�¨�¨�¨¥¨�¨�¨�¨�¨�¨�¨�¨�¨�¨�¨¥¨�¨ � ��U¨ � °0| p����­w k � y�k p � q s uvw m�s | k9¨�¨�¨�¨�¨�¨¥¨�¨�¨�¨�¨�¨�¨�¨�¨�¨�¨�¨¥¨�¨�¨�¨�¨�¨�¨�¨�¨�¨�¨¥¨�¨ �W��U¨ � �2yck w r¥s�� p | y�m�s | kÇs u m | p,�­��w k p k.¨�¨�¨¥¨�¨�¨�¨�¨�¨�¨�¨�¨�¨�¨�¨¥¨�¨�¨�¨�¨�¨�¨�¨�¨�¨�¨¥¨�¨ �W��U¨ � {�| s �v��p�q kÇ¢ w mz£¬k¡s qEp s � k p |   y$m w s u r | w m p | w y ¨�¨�¨�¨�¨�¨�¨�¨¥¨�¨�¨�¨�¨�¨�¨�¨�¨�¨�¨¥¨�¨ �W��U¨ �v� p� jw k w m w�u �ªs � k p |   y�m w s u r | w m p | w yDy u � m | p����­w k p k1¨�¨�¨�¨�¨�¨�¨¥¨�¨�¨�¨�¨�¨�¨�¨�¨�¨�¨¥¨�¨ � ��U¨ � � y�r	m�s | w���w�u �Em | p����­w k p k;¨�¨�¨�¨�¨�¨�¨�¨¥¨�¨�¨�¨�¨�¨�¨�¨�¨�¨�¨�¨¥¨�¨�¨�¨�¨�¨�¨�¨�¨�¨�¨¥¨�¨�� �

�q�)� Ñ F>�,� Í O�OTmP�%� Ñ�� �l�e�	mÆ�LO Ñ �eÒ Í ��F Ñ Ò Í OÆ� o�o
t{�'�a� Í l �#m Ñ l �7� l Ò } E0�e�#� Í �-� Í � Í �l���2�DmÆ�W�#E Í � o t
� ¨ � � tvw�� � w­u � q s � p,� kÇ�«s | � y | � p k¡ilk¡m p�q k#��k p,� � ´Iq s � p���w­u �.¨�¨�¨¥¨�¨�¨�¨�¨�¨�¨�¨�¨�¨�¨¥¨�¨�� �
� ¨ � {�| s � y �xw­��w k¡m w r6m | tvp r	s u r t |z| p�u r�i q s � p,� k ¨�¨�¨�¨�¨�¨�¨�¨�¨¥¨�¨�¨�¨�¨�¨�¨�¨�¨�¨�¨¥¨�¨���x
� ¨ � ° w�q7p � m | tvp r�s u r t |�| p�u r	i q s � p�� k©¨¥¨�¨�¨�¨�¨�¨�¨�¨�¨�¨�¨�¨¥¨�¨�¨�¨�¨�¨�¨�¨�¨�¨�¨¥¨�¨���x
� ¨ � ~=i u y q7w r�y �­� i�r¤£xy u � w�u �ªk¡ilk¡m p,q k � {*| s �v��p�q � ¨�¨�¨�¨�¨�¨¥¨�¨�¨�¨�¨�¨�¨�¨�¨�¨�¨¥¨�¨���x
� ¨ � ® u r	s q � ��p m p�q s � p�� k ¨�¨�¨�¨�¨�¨�¨�¨¥¨�¨�¨�¨�¨�¨�¨�¨�¨�¨�¨�¨¥¨�¨�¨�¨�¨�¨�¨�¨�¨�¨�¨¥¨�¨�� �

���DÑ l ��OTE��#m Ñ l o �
� � �+��Í l Ò+mT�¢¡)� ��� O�mÆ�c�l�#m Ñ l � Ñ l � Í �a����Ò+mP���,�2mÆ��E0� Í Ò } �LE�O«�£F � l � r Í F Í l ��m l � Í O Í � Ñ F Ï
F¤E l mÆ�c�l�#m Ñ l � l Í � Ð%Ñ �2s¶� o ¥
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h w­u r p m�£ p � w s uvp�p | w�u ��¢Çs | § � iQ��y q y � � p y u � ·Rs u £xy q©± m�£ p ~ w k�r | p m p��� �p,u m%hjilk¡m p,q k�³Æ~ � hvµr�s q7q%txuvw mni £xyck � p, �p,� sc� p � y | w r¤£ � s � i s$�6� | y qEp ¢þs | §lk ± m p r¤£ uxw�²\tvp k ± y u � y � ��s | w m�£ q k��«s | m�£ pk t � p |  jw k w s u s$�6~ � hb¨�·É£ w���p-q sck¡mEy t m�£xs | k�£xy  cp r	s u k w � p | p � k t � p |  jw k w s u s��6y q s u s �­w m�£ w r©y tl´mzs q y�mzs u s | � y u � t y�� pc± � p r p,u m | y �­w���p � � | y q7p ¢Çs | §lk*£xy  cp6��p�p,u-q s | p | p r p�u m � iªr	s u k w � p | p �´³ �2µ®¶ ³ �,�2µy u �¤³ � �l±x���Jµ ¨·É£ w���p � w¸·bp | p�u m�y | r¤£ w m p r	m t | p k=£xy  cp%��p�p�u k¡m t � w�p � � i�m�£ p k p y t m�£vs | k ± m�£ p mnij� p s��þk w m t y�m w s ur�s u k w � p | p � w kEmz£ p �«s ��� s�¢ w�u � � ° £ p k�ijk¡m p,q r	s u k w � p | p � w k7s � k p |  �p � � i yQ¹ uvw m p k p mªs$� S_º\½b\U»ÆÂ ±
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Æ ç ³(é È ½ È.êDÈ[ë#ì µ w k%k t r¤£ mz£xy�m-³(é È.ê µ w k%y�m | p�p�± m�£ p�u z ø w � p�u m w ¹ p k%¢ w mz£ ÆHÃ�� iy �vt k p�± ¢ p k�yeiªmz£xy�m Æ w k�y u©tvu �«s � � w�u �U¨ � s | p�¯ y q � ��p�± yªk w­u � �­p | tvu©w k�y u-txu �«s � � w�u �x¨
{
| ë � çºîËðWâËëeñºãlé¤ã[ãPç,ónâ ézèPånð*èPç�é¤í,è[ç���ézè[é �V}�~ Ö ~ � ã[å@�,íWå¡ë	èPâ é¤î#��é¤óIáWâËëeånã � é¤ä[å�íWã[í�é¤îËî ï�ó�é¤îËîËånð Ö��	Ö���Ø,Û }���� Û��ÆÖIÖ�× ~ �)ç�ìaå ò	ånä �ã[âËëeónåvìaåUãPá�é¤îËîºónçºëeã[âËðWå¡älê$ç¤èPá�ã[å@��íeånë�èPâ é¤îWé¤ëWð�æeé¤äPèPâ é¤î�çºäPðeånäcèPånóIáeëeâ���íeånã � ìbåUæeäPå � ånäjó¡é¤îËîËâËëeñbèPáeåÕ�Åé¤îËä[å¡é¤ðWï�íWë � çºîËðWâËëeñºã ü
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��w � t | pE� ��Ã t mzs q y�mzs uÂÆ y u � yE� | p ¹ ¯ s�� w mzk txu �«s � � w�u � z ø ¨
]��1� �+"'<>;
�n�&�8�q��"d���&�(<v�9`#���s�s�������5`%���_`��s��<t"'`� ��%`�op�9^= %;=`�a9<
° s � p� �p,� sc��s t |�� w knm | w��vt m p � s ul´I�­w�uvp y � ��s | w m�£ q k ± ¢ p ¢ w��­��uvp,p � mz£ p �«s �­� s�¢ w�u �;s�� p | y�mzs | k�s u¬tvul´�«s � � w­u �\k1s | slr�r t |�| p�u r p�uvp m¤k_� w­u m p | k p rºm w s u k ± � | s�} p r	m w s u k ± y u � � | s � t rºmzk,¨ ° £ p k p y | p�w�u m | s � t r p �
uxp	¯ m,¨

j_l � Í ��� Í �$�	m Ñ l y � s | h
y u � h ð mn¢Çs�³�é È ½ µ ´ slr�r t |�| p�u r p¥uvp m¤k ± mz£ p�w |�À-\x» ½�¼¤Â	½.Y�»PÀTaÅ\
h K h ð

w kÇm�£ p ³�é È ½ µ ´ slr�r t |�| p�u r p¥uvp m�¢1£vs\k p | tvu k1y | p m�£ p r	s q7q s u | tvu k2s$�'hÉy u � h ð ¨
� � ÑáüWÍ ���#m Ñ l y K p muh �Up y u ³(é È ½ µ ´ slr�r t |�| p�u r p�uvp mW¨ � s | ½ ð�� ½ y u �:� �<é��ê é ð yRm�s$m¤y �k t | } p r	m w s u � | s q é�s u m�s7k¡s q7p y � �x£xy ��p m'é¢ð ±v��p m

� � Ñáü .�� ý � ³1hÇµ ³!�\µ
��p m�£ p � | s$} p r	m w s u s$�'hÉs u ½ ð ± s � mzy w­uxp � � i-y$�x� � i w�u �Em�£ p �«s ��� s�¢ w�u �Emn¢þs | tv��p k ± ¢1£ p | p m�£ p m p | q) q y ¯lw­q y � *D| p � p | kþm�sª�xy | m w y � s |¤� p | w­u � � i w�u r ��t k w s u �
� ¨1y u i q y ¯lw�q y �a� | y u r¤£

ë ì F ó ï ë2ó F õ ï ë	õ F�  ï ë   ö_ö#ö[ëV¡ � ó
F ¡ ï ëV¡

k t r¤£-mz£xy�m Xq¢ çA� È#ö_ö_ö_È
£¥¤ � È F§¦©¨É ½ ð y u � F ¡ É ½ ð ±lw k | p � � y�r p � � i � ³ ë ì�µ F ¡ ï � ³ ëV¡ µ Ã
�l¨1y u i q y ¯lw�q y �a� | y u r¤£

ë#ì F ó ïVë ó F õ ïVë õ F�  ïVë   ö_ö#ö[ë ¡ � ó
F ¡ ïVë ¡

k t r¤£-mz£xy�m Xq¢ çA� È#ö_ö_ö_È
£¢È F ¦ ¨É ½ ð ±lw k | p � � ycr p � � i � ³ ë_ì µº¨
hjmzy�m p k�m�£xy$mEy | p;u s�mDr	s uvuvp rºm p � y | p | p�q s  �p � ¨�®I�%h w k%yÅ� | p ¹ ¯ s$�2m�£ p-tvu �«s � � w�u � z øAs��6k¡s q7p� | s � t r	m�y t mzs q y�mzs u�Æ ç�Æ ðsE Æ ð ð ± m�£ p,u ¢ p k w­q � � i;¢ | w m p � � Ñáü ø � ³Nh2µ w­u k¡m p y � s$� � � Ñ�ü . � ý � ³Nh2µ ö
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� � Ñ Ò�E��$�Py � k w�u �-m�£ p k p�� � ´ | p � | s � t r w­u ��� | sc� p | mni z�ª ç h w �lh w k�y u slr,r t |z| p,u r pDuvp m ± ¢ p r�y u
� p ¹ uvp y u s�m w s u s$��� | s � t rºm2�«s | slr,r t |z| p,u r p�uvp mzk1yckÇ�«s ��� s�¢�k#�

h Ed« h ð ç�¬�­�® z�ª5¯�ª �
¢1£ p | p mz£ p � | s � t r	m©s��Ey t m�s q y$mzyg¢Çyck � p ¹ uvp � w�u ³[��µº¨"h t r¤£ � | s � t r	mzk�y | p y�kzk¡slr w y�m w­ cp y u �r�s q7q%t mzy�m w­ cp ¨ ° £ p | tvu kþs$�!h E « h ð y | p k w�q � � i7s � mzy w­uvp � � iªk¡i u r¤£ | s uxw®�,w­u ��mz£ p | tvu kþs$�!h y u �s��dh ð ¨
]��1] °�"$�±���&�?;@²q;
`%a���`�op�9^
 �;
`%a9<
° £ p �«s �­� s�¢ w�u � | p k tv� m w k w­u k¡m | tvq7p�u m¤y �aw�u � p m�m w�u �Em�£ p � w k¡m | w­�vt m p � q s uxw mzs | w­u �ªy � �cs | w mz£ q k_�
� � ÍjÑ � Í F iv³V´,iMy�µ�¶_· ½£S$¼�½$º$À-°�½b\�S�Ób¼7a	WJ^ Y�» Æ çJL ¾SMPO Æ ¾ aÕ`¬SÅ^l»ÜaÅÎ�S$»ÜS�Ä
¸ Ä · ½�ZLSÅ°e½

z ø ç L « ¾NMPO z ø W ç L « ¾SMPO � � Ñ�ü ø W ³ z ø µ
Ï+Zv½�¼�½7½.SPY.Z � � Ñ�ü ø W ³ z ø µ À¸Â¬Sº¹!º\½b\b½	¼7S$¾¿¾ÚÑªÂº»[¼ºÀTY	»�»$Ó�¼�½�Û+Ò|aÕ`&z ø W Ä

¼ Ä$ª�a$¼�½.S�Y[Z ¼�É|» «�¾­½	» h ¾<d¤½eSØÓ�¼�½�Û+Ò�aÕ`¥»-Zx½�^M\#`ba$¾®W�À-\áº�z ø W «VSJ\�WE¾­½�» h ç ¬�­�® L « ¾SMPO h ¾<d¤½�»!Zv½�À¿¼Ó�¼7a	WJ^ Y�»�ÄÝX�Zv½_\ h À¸ÂÀSØÓ�¼�½�Û+Ò�aÕ`$z ø « w ¨ p ¨ SÝ°JS�¾ ÀTWªÂ	½�»VaÕ`¥¼�^M\xÂ�`ba�¼ Æ «VSJ\�WHSeÂ�S�d.aJ°�½¬aJ\b½ØZLS�Â
h ç L « ¾NMPO h ¾ ç L « ¾NMPO � � Ñ�ü ø W ³1hÇµ

Ï+Zv½�¼�½7½.SPY.Z h�½¾ ç ¬�­�® � � Ñáü ø W ³Nh2µ À¸Â¬Sº¹!º\½b\b½	¼7S$¾¿¾ÚÑªÂº»[¼ºÀTY	»�»$Ó�¼�½�Û+Ò|aÕ` h ¾7Ä
¾�\&SPWPW$À¿»PÀTaÅ\L« h¿½¾ À¸Âª»-Zx½ ÎEÀ-\xÀ-ÎHS�¾�Wc½.Y[aÅÎ<Ó aeÂºÀ¿»[ÀTaJ\~aÕ` h SPY.Y.a�¼7W$À-\�ºR»�aæS�¾ Ó ZLS�dz½�»PÂ£½ ¾ À-\�»-Z S�»
SJ\�Ñ�a�»!Zv½�¼¬W�½.Y.aJÎØÓLa�ÂºÀ¿»PÀTaÅ\ h çÀL « ¾SMPO h�ð¾ «0Ï+Zv½�¼�½ h�ð¾ ZLS�Â¬S�¾ Ó ZLSPd¤½�»0½V¾Õ«*À¸Â�Â.^ Y.Z�»!ZLS$» h ½¾ À¸Â¬SÓ�¼�½�Û+Ò�a�` h ð¾ Ä

° £ w k�m�£ p s | p�q k�yeilk*m�£xy$m�m�£ p6tvu �«s � � w­u �Ds$� Æ r�y uª��p r	s q � t m p � y�k�y%� | s � t rºmÇs$� tvu �«s � � w­u �\k ± y u ���s w�u m6� p�¯ � | p k�k p k�m�£xy$m�y u i;k p mÇs�� | tvu k � p ¹ uvp � � i�yD� | s � t rºmÇ�«s | q y�r	m t y �­� i;y � q7w mzk2y q7w­uvw�q y �� | s � t r	m7�«s | q©± � p ¹ uvp � � i w m¤k7� | s$} p r	m w s u k,¨ ° £ p s | p�q ��w kªy¬� tvu � y q7p�u m¤y � | p k tv� m7mzs � p� �p,� sc�� w k¡m | w­�xt m p � y � �cs | w mz£ q k � y�k p � s u©tvu �«s � � w�u �\k�¨

]��SÁ mn`�op�9^
 �;
`%a�7�"$<b�! Â����`%;����&�?;
`�a
° £ p1q s uvw m�s | �«s | Æ ç ³(é È ½ È.êDÈ[ë#ì µ È ½ ç ½ ù ú$½ û w k | p � p ¹ uvp � w�u m p | q k�s$� tvu �«s � � w�u �\k*y�k��«s �­� s�¢�k_�

Í ç ¬§­�® z ø ¯�Ã ³���µ
° £ p k¡s�r�s u k¡m | t r	m p �'Í r�s u mzy w­u kay ��� | tvu k¶s�� Í m�£xy$m p	¯ � � y w�u k¡s qEp � | p ¹ ¯ s�� � ¨0· p r�y u | p r	s  �p | s t |s | w � w�u y � � p ¹ uvw m w s u ³ � µ�� | s q Í � iE� | txuvw­u �Dye¢2yei�m�£ p | tvu k*s�� Í m�£Uy�m � s u s�m p	¯ � � y w�uÄ��p�u m w | p�� i�¨° £ w k w k w����­t k¡m | y�m p � w�u&�0w �x¨��v¨ ° £ p r	s u knm | t r	m w s u s�� Í r,y u��Up � p | �«s | q7p � w�u r | p�q7p�u m¤y ��� iHy u �

�¿äPâËãIé



R<S�¼º»[ÀTS�¾VU2¼7Wc½	¼�XU½.Y[ZM\xÀT]_^x½ºÂ0`ba$¼'c�À¸Âº»[¼ºÀTdb^l» ½.Wec�f�g �c�

Å5Æ'Ç�È�ÉÊÅ5ÆÌË�ÍÊÅdÈ

Î

Î
Ï�Ð ò ýTìpÑ

Ï�Ð ô ý ó Ñ

Î

Ò
Ï�Ð ò ý õ Ñ

Ï�Ð ò ý   Ñ Ï�Ð�Ó ý   Ñ

Î
Ï�Ð�Ó ý ó Ñ

Ò
Ð ô Ð�Ó

Ð ò
Î Î

Ò

Î

Î

Ð ò
Ð ô Ð Ó

Î Î

ì

ó

õ

 
Å5Æ ÅdÈÄÉÕÔ

Ò

Ö

Ð ô Ð�Ó

Ð ò
ÎÎ

��w � t | p �M� � s q � t m w�u � Í ç z ø ¯�Ã ¨
s ul´I�­w�uvp�± ¢1£ w��­p k t r�r p k�k w� �p�p� cp�u mzk6s$� � y | p | p r p�w� �p � ¨ ã s�m p mz£xy�m=m�£ pD� | y u r¤£ ³ ë ó È � µ Î ï ³ ë   È � µ
��p�� s u � w�u �Åmzs Í �Æy w�� kEm�s p	¯ � � y w�u m�£ p ��sck¡m�¹ ¯Dþ§× ÈpØ �-s$�=m�£ p s � k p |   y$m w s u k p,²\tvp,u r p ¨ ®Im;k¡£vs tv� �mz£ p | p �«s | p��Up � | tvuvp � m�sR� p mDm�£ p � p k w | p � �«s | q ³ � µº¨ h t r¤£gyÅ� | tvuvw�u �Rr,y ug��p � p | �«s | q7p � ¢ w m�£� p�� yei p	¯ y�r	m � i ��± ÀTÄ¿½	Ä®« ¢1£ p�u | p r p�w� \w�u �Em�£ p�p� �p,u m � y ��p���p � ×Ew­uÊ� ¨® u �Æy�r	m ± m�£ w k � p ¹ uvw m w s u y � k¡sR¢þs | §lk w � ��w k u s�mªy u s � k p |   y$m w s u k p,²\tvp,u r pc±��vt m | y�mz£ p | y uy t m�s q y�m�s u ¨ � s | p�¯ y q � �­pc±%� çÙ� ó©E � õ r�y u �Up m�£ p y t mzs q y�mzs u | p � | p k p�u m w�u � m�£ p k p m-s��
w�u m p | ��p y  jw�u �ck%s$�6mn¢Çs r	s u r t |z| p,u m q7p yck t | p�q7p,u m¤k � i mn¢Çs w�u � p � p,u � p,u m�y u � u s u k�i u r¤£ | s uvw���p �k p�u k¡s | k,¨ ° £ w k q7p y u kÇmz£xy�m�¢ p r�y u y�k2¢ p���� r	s u k w � p | m�£ p r,y�k p s$� � w k¡m | w­�xt m p � k p�u k w�u �x¨

]��1Ú mn`�op�9^
 �;
`%a�7�"$<b�! Â���� ��%^@"$�r�R�9`%;@�>�9�(;
`%a
ã s�¢ ± ¢ p r�s u k w � p | y � w k¡m | w��vt m p � k p m¡m w­u � w�u ¢1£ w r¤£ � s�m�£Hmz£ p k�ilknm p�q y u � w mzkEk p,u k�s | k�y | p � w k ´m | w��vt m p � �

Æ çÛL ¾NMPO Æ ¾ È ½ ¾ ç ½ ¾ ý ù¢ú|½ ¾ ý û
�ßçÀL ¾SMPO � ¾ È ¢ w mz£�y � �v£xy ��p m ½ ¾ ý ù

· p y ��� s�¢Ém�£xy$m u s$m6y �­�aw�u m p | ycrºm w s u kÇy | p s � k p |  cp � ± ÀTÄ¿½	Ä
½�¾ K ½ [ ¨� ½V¾ ý ù K ½ [ ý ù w k�y ��� s�¢ p � ±

y u � ¢ p y � k¡s;y �­� s�¢ mz£xy�m=�xy w | k�s$� w­u m p | y�rºm w­u �;r	s q ��s uvp,u mzk � w kzy$� | p,p s u ¢1£ w r¤£ � y �Up,�)w k�s � k p |  cp �s | tvu s � k p |  cp � ± ÀTÄ¿½	Ä
½�¾ ý ù K ½ [ ¨ç ½ [ ý ù K ½V¾ w k�y ��� s�¢ p � ¨

� k w�u � ° £ p s | p�q���w�u ³(��µÇi w�p�� � k_�
Í ç L « ¾NMPO z ø W ¯�Ã W ç L « ¾NMPOÊÜ z ø W E « � ¾ZÝ
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° £ w k1k t ��� p k¡mzk � p ¹ uvw�u � Î�a	WJ^l¾�S�¼eÎHaJ\UÀ¿»Üa$¼ºÀ-\�º � i
ÍßÞ'à ¬ ç ¬�­�® ³ Íe¾ µ ¾SMPO È ¢1£ p | p Íe¾ ç � � Ñ�ü ø W ¯�Ã W ³ Í µ ³ � µ

y u � m�£ p�� y�m�m p | kzy�m w k�¹ p k L « ¾NMPO Íe¾ ç Í ¨
]��1á â�;�ã�7�"'<b;=�ä�����&7�^
�!�C<
° £ p �«s �­� s�¢ w�u � � y�k w r¥� | s �x�­p,q k qDt k¡m �Up y �v�l| p kzk p � ± ¢ p k�£xy ��� � s7m�£ w k w�u m�£ p k p,²\tvp,� �
� � Ñ ��O Í F iCå aÅÎ<Ó�^l»I½<Í8Þ'à ¬ Ï�À¿»-Z aJ^l»�Y.aJÎØÓÙ^l»[À-\�ºeÍ|Ä
� � Ñ ��O Í F o�å aÅÎ<Ó�^l»I½<Í Þ'à ¬ dbÑ�S$»P»�SPY.ZjÀ-\áº�S7Â�^	Óv½�¼�°WÀ¸Â¤À-\áºeÓv½¤½�¼�»Üa-½[S�Y[Z�ÂºÀ¿»I½	Ä
� � Ñ ��O Í F yAå aÅÎ<Ó�^l»I½<Í8Þ'à ¬ aJ\�Þ ¾ À-\�½ÝSJ\�W�aÅ\¬»-Zx½9æ�ÑPÄ
� � Ñ ��O Í F n ­ØW�W�¼�½	Â¤ÂeS�Â�ÑJ\ÙY.Zj¼7aÅ\ÙaJ^jÂ¬W$À¸Â¤»[¼ºÀTd_^l»I½.W;Â.ÑeÂº» ½bÎDÂ_Ä
� � Ñ ��O Í F � ­'°2a$ÀTW�Âº»ÜS$»I½-½7ÒbÓb¾®aeÂºÀTaJ\&WJ^x½;»Üa�»!Zv½�Y.aJ\ÙY_^l¼º¼�½_\ÙY_Ñædz½�»(Ï�½z½_\ SÅ\ÙW£Ó aeÂ¤ÂºÀTd	¾¸ÑæÏ�À¿»-ZlÀ-\g»!Zv½
W$À ç6½�¼�½b\U»�Y.aÅÎ<Ó aJ\b½b\U»ÆÂ_Ä
� � Ñ ��O Í F t ­ØW�W�¼�½	Â¤ÂeY.ZLSÅ\�º\½ºÂ�À-\R»-Zx½�Â�ÑeÂº»I½_ÎDÂeWÅÑJ\ÙSÅÎDÀTY	Â_Ä

]���è én;
<����(;@7������! #����`%;����&�?;
`�a$êÀëì�(�&7�^
�!�C<v	í"'`% c�
~ w knm | w��vt m p � q s uvw m�s | w�u � | p,�­w�p k2s u mz£ p �«s ��� s�¢ w­u �D� tvu � y q7p�u mzy � | p k tv� m	�
� � ÍjÑ � Í F or³V´,iMy ¡ i�n ¡ iá�(µ�¶+î ½	» ³ Æ ¾ µ ¾�ï+ó ý õ ý   d¤½�»!Zj¼�½¤½ÝSJ^l»�aJÎHS�»�S7Â�^ Y.Z�»!ZLS�»

³ ½ ó'K ½   µ � ½ õ ³ Æ õ k p �Uy | y�m p k Æ ó � | s q�Æ   µ
SÅ\ÙWHY.aJ\xÂºÀTW�½�¼�SØÓb¼�½TÛ�Ò aÕ`$z ø ò ¯ ø ô ¯ ø Ó W�½�Û0\b½.WÝd_Ñ h ó E « h õ E « hq  «�Ï+Zx½	¼z½ h ¾ÇÀ¸Â6Â_aÅÎ7½�Ób¼�½�Û+Ò a�`z ø W Ä · ¼ºÀ¿»I½ � � Ñ�ü ¾ ³ ö µ `ba$¼�Â7ZLa�¼º»2À-\xÂ¤» ½.SPW�aÕ` � � Ñ�ü ø W ³ ö µ Ä�X�Zx½b\ «�»-Zx½V`ba$¾¿¾®aJÏ�À-\áº�`ba�¼�ÎÝ^l¾®SeÂ$Z a�¾®W�ð

� � Ñ�ü õ ³Nh óñE «nh õ
E «nh   µ ç � � Ñáü õ ³Nh óÊE «nh õ µò ó�ô õö à�÷�ø ö�ù à Ï ó ý õ Ñ
ú � � Ñáü õ ³Nh õñE «nh   µò ó�ô õö à�÷�ø ö�ù à Ï õ ý   Ñò ó�ô õö à�÷�ø ö�ù à�õ
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³Pycµ ½:# ç þc� � ± ~6s q ³ ! µ ç ½æú þ-, �c¨
³ � µ ½ # ç þc� � ± ~6s q ³ ! µ ç ½ ¨
³Pr,µ ½ # ç ½ ù ± y u � ! ³SF,µ ç F w¸· F�É ½ ù ±�! ³ F,µ ��p�w�u �7s$mz£ p | ¢ w k p�tvu � p ¹ uvp � ¨
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!$´[pW²ctxw­  y ��p�u m � | y u r¤£ p kEs$�8h=¨ � s | Æ=ç ³(é È ½ È.êDÈ[ë ìWµ7y u y t m�s q y�m�s u¶± y u � ! y u s � k p |   y�m w s ur | w m p | w s u)± � p ¹ uvp
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® u m�£ pRuvp	¯ m©k p r	m w s u ¢ p ¢ w��­� k p�p mz£xy�m©s � k p |   y�m w s u r | w m p | w y
³ w�w µ;y u � ³ w�w­w µ�i w�p�� �   y ��w � r�y � r tx�­w
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Y.aJÎØÓ S�»[ÀTd	¾­½ w �
! y u � ! ð y$� | p,p s u ½ K ½ ð Ãvw�u m�£ w k�r�yck pc± � p ¹ uvp m�£ p,w |0Ô_a$À-\ !;QL! ð � i
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Ã=k�k tvq7w�u � ! y u � ! ð r�s q �xy�m w­�x�­pc± � p ¹ uxp

R ETS R ð ç�¬�­�® * «�U�V U � ³ ç * « U ¯�W «XU � µ ³ � �\µ
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Figure A.1: the submarine optical telecommunication system considered for the trial with Alcatel 
Optical Systems business division and Alcatel Research and Innovation.
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Figure A.2: failure impact analysis. 
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SDH Ring

Montrouge

Figure A.3: the SDH/SONET optical ring of the Paris area, with its four nodes. The diagram on 
the left zooms on the structure of the management software, and shows its Managed Objects
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Figure A.4: showing a failure propagation scenario, across management layers (vertically) and
network nodes (horizontally). 
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Correlated alarms

Figure A.5: returning alarm correlation information to the operator. 
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³ � µ ha¨þÃ �x�Up k ± Ã�¨�� p�uj �p,uvw k¡m p ¨0� | y u r¤£ w�u � �þp���� k;yck K¶slr,y � h\m¤y�m p k7�«s | �* �p,u m;hjm | t rºm t | p k;y u �ã p m¤k_� {*| s � y �vw­��w knm w r�Ã��x� �­w r�y$m w s u k ±xw�u � � s\hxhly � h Ö ¨Uhlyck�k�s uvp ³ p � w m�s | µ ± � �c� � ±l  s � ¨ � �P� �c± �v�¶¨��� ¶b�,� �x¨
³ �Åµ ha¨0Ã �x�Up k%y u � Ã%¨+� p�uj �p,uvw knm p ¨ °0| tvp�´ r�s u r t |z| p,u r	i {�| s � y �vw���w k¡m w r � s � p�� k_�£� | y u r¤£ w­u �©r p���� ky u � ~ w knm | w��vt m p �©{*| s � y �vw­��w m w�p k��«s | �* �p,u m2h\m | t r	m t | p k,¨ ¾�\	`ba�¼�ÎHS�»[ÀTaJ\QSÅ\ÙW å aJÎØÓÙ^l»�S�»[ÀTaJ\ ± � � �³[��µ ± � �x�	´ ��x2�U¨ �xp�� � �c��� ¨
³ � µ { ¨"�2y | s uvwP± gE¨"K0y q � p | m w[± { ¨ { s�� �­w y u s ±a� ¨�ùby uxp���� y ± ~ w y$� u sck w k6s���K)y | � p Ã=rºm w­ cp hlijk¡m p,q k ±Ã | m w � w r w y � ® u m p���� ¨ ���,�x± �v�¶¨ �W� � ´¤�,�c�v±�� ���P�v¨
³ � µ Ã%¨¢� p,uj �p�uxw k¡m pc±�� ¨ � y � | p�± hb¨�u6ycy | ±*� ¨\ø\y |¤� ± ~ w y$� u sck w k%s$�6y�k�i u r¤£ | s u s t k � w k�r | p m p;p, �p,u mk�ilknm p�q k ± y uvp m tvu �«s � � w�u �;y��v� | scy�r¤£ ± ¾7f0f0f�Xl¼[SJ\vÂ_Ä0aÅ\Â­'^l»�aJÎHS�»[ÀTY å aÅ\x»[¼7a�¾Ú«   s � ¨M� �x±vu sU¨�� ±�x�¶¨Ùx � � ´ x$��x ±j� yei-� �c��� ¨
³ �Åµ ��¨ k7¨M�Çs p��[± øU¨ u�¨   y u hlr¤£ t �v� p�u¶± ~ p r p,u m | y ��w®�,p � � y w��­t | p ~ w y$� u sck w k��«s | ~ w kzr | p m p=�� �p�u m1hjilk ´m p�q k=¢ w mz£ � sck¡m � i � s q7q%tvuvw r�y$m w s u���p mn¢ p�p,u ~ w y$� u sck p | k ±vw­u {*| sjr�¨ � mz£¬® u m,¨�·Rs | §lk�£vs���s u~ w k�r | p m p��* cp�u m6hjilknm p�q k ± ·ÉÈ¥~ � hbÊ � � ± �v�¶¨ � xÅ� ´z�W�v��± � �c� �l¨
³ x µ ��¨ k7¨Ù�þs p,�P± gE¨�ø w | s  �p y ujt¶± ~ w knm | w��vt m p � � s u m p	¯ m t y � ~ w y�� u s\k w kÇ�«s |  �p | i�K0y | � p hjilknm p�q k ±xw�u{�| slr�¨ls$�0·
È¥~ � hbÊ � � ± �v�¶¨ � � ��´ � � �v± � ��� �x¨
³ �Åµ ° ¨ � £xy$mzy w�u¶±=� ¨$øcy |z� ¨ ° w­q7p h t � p |  jw k w s u s�� � s u r t |�| p�u m-hjilk¡m p,q k t k w­u ��hji q%� s ��w r ��ul´�«s � � w­u �\k�s�� ° w�qEp { p m | w ã p mzk ±\w�u � � |¤� ® u m p | u y$m w s u y �a� s u � p | p�u r p s u�� s | q y �b� s � p,�­��w­u �Dy u �Ã u y � ilk w k�s$� ° w�q7p � hjilknm p�q k2³ � È$� � Ã ° hD� ��� ��µ ± hj� | w�u � p |+Ö p | � y$� ± h p �lm p�qD�Up | � ��� � ± K ã � h
�c� �P� ± �¶¨ � � �2¶ � �W� ¨

³ � µ ÈD¨ � s u mzy u m ± hb¨+K0y��«s | m txuvp�± ~ w y$� u sck w k�s$� � s � tv� y | ~ w k�r | p m p;�* cp�u mDhjilk¡m p�q k ±0w�u {*| slr$¨¶s��·
È¥~ � hbÊ � � ± �v�¶¨ �c� x ´ � �j� ± � ��� �
³ �,�Åµ ��¨�~ p,� s t § ± hb¨eK)y$�«s | m tvuvpc± ~%¨ ° p�uxp § p m �,w k ±�� s\s |z� w­u y$m p � ~ p r p,u m | y ��w®�,p � {�| s�m�slr	s � k¬�«s |
� y w��­t | p ~ w y�� u s\k w k�s��7~ w kzr | p m p �* cp�u mRhjilknm p�q k ±ûú Ä�c%À¸Â_Y	¼�½�» ½¤f�°�½_\x»Ýc¬ÑJ\ÙSÅÎDÀTY%g�ÑeÂº» ½bÎDÂ.«
  s � ¨ �,� ³ �2× ��µ ± �x�¶¨ ���$´I�c�v± � �c��� ¨

³ ���_µ�� £ | w knmzs��v£ p ~=s t kzk�s u¶± { y tv� g�y � s | w m ±¶� y ��w §ìg¥£xy �­� y � ��h w m t y�m w s u � p r�s�� uvw m w s u �'� p � | p k p�ul´m¤y�m w s u y u � Ã � ��s | w m�£ q k,¨l®sø � Ã6® � �P� � � �W���$´z� x2�
³ � � µ ��¨v~ p, \w����­p | k2y u � u�¨�k � y t � p�� ¨jhls �� \w�u � { p m | w ã p m�� p r t | k w s u k ° £ | s t ��£ �0w�uvw m p � p � | p k p,u mzy ´m w s u ¨ {�| slr¥s$��®nÃ=h ° � ~%Ê � �U¨
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³ �,�Åµ�� ¨ � y � | p�±�� y�r	m�s | w�� y$m w s u s$� ��u �«s � � w­u �\k��«s | ~ w k¡m | w­�vt m p ��° w­��p hjilknm p�q k ± { y | m � ��K w�q7w m p � ® ul´m p | y�r	m w s u�� yck pc± ® u | w y | p k p y | r¤£ | p ��s | m u sx¨á� � �Å� ± Ã�� | w�� � ���c� ¨\£cm�m��"� ×P× ¢1¢1¢�¨ w�u | w yx¨ � | × |z|z| m × |z| ´� � �P�v¨ £cm q7�
³ � � µ�� ¨ � y � | p�±¢� y�rºmzs | w®� y�m w s u s�� ��u �«s � � w­u �\k��«s | ~ w k¡m | w��vt m p � ° w��­p hjilknm p�q k ± { y | mD���ug p,uvp | y �

� yck pc± ® u | w y | p k p y | r¤£ | p ��s | m u sx¨�� �,�c�v±l� yei�� �c� �U¨\£\m�m��"� ×P× ¢1¢1¢�¨ w�u | w yx¨ � | × |z|�| m × |�| ´ � �,�c� ¨ £�m q7�
³ � � µ�� ¨ � y � | pc± � s uj �p | � p�u r p s$� mz£ p m t | � s y � ��s | w m�£ q �«s | k�ilknm p�q k � p	´¹ uvp � � i � sjr,y � r	s u knm | y w­u mzk ± ® | w kzy | p k p y | r¤£ | p ��s | m u sU¨ { ® � � �W�v± � �c��� ¨£\m�m��"� ×P× ¢1¢1¢�¨ w | w kzyv¨ � | × � slr�r p,u m p | × � tv�v��w k × { ® × � �c���á×Ww | w k�y�� tv�v��w r,y�m w s u ¨ � �$���e´ �l��´ �Pxl¨ � �J�P�áx2� �$� x �
³ �,�Åµ�� ¨ � y � | p�± Ã%¨ � p�uj �p,uvw k¡m pc± hb¨�u=y�y | ±U� ¨Yø\y |¤� ± ~ w k¡m | w­�vt m p � � s uvw m�s | w�u �Es$� � s u r t |�| p�u m�y u �Ã=k¡i u r¤£ | s u s t k�hjilk¡m p,q k ±Yú ÄMc%À¸ÂbY�¼�½�»I½�f�°�½b\U»Ùc¬ÑJ\ÙSÅÎDÀTYØg�ÑeÂº» ½bÎDÂ.« k�� p r w y �lw kzk tvpc±$  s � ¨ � � u sU¨ ��±�x�¶¨ ���$´I� � ±l� y | r¤£�� ��� �l¨
³ � x µ�� ¨ � y � | pc± ~ w k¡m | w­�xt m p �¦� w y�� u s\k w k � y�k p � s u m | p,�­��w k�� | slr p kzk p k ±aw�u {�| slr�¨ � s u �n¨as u ~ p r w k w s uy u � � s u m | s �[± h p� jw��­� y ± ~ p r$¨x� �c� � ± �x�¶¨ ��� �Å� ´I�c��� �U¨
³ �,�Åµ�� ¨ � y � | p�±�� ¨#u=y � } w r	s\knm w k,¨,Ã m | p����­w k u s$m w s u �«s |0� w k¡m | w­�vt m p � k¡ilk¡m p�q � w y$� u sck w k¶¢ w mz£%k pW²\tvp�u m w y �k p�q y u m w r,k�¨l® u {�| slr$¨ls��0·¦s � p k6� ���c�v± Ã uvu Ã | � s | ±L� hlÃ ± ø tv� i �,��´¤� � ± � ���c� ¨
³ � � µ�� ¨ øU¨ ��w � � p ¨�K¶sc� w r�y � m w�q7pÅw�u � w knm | w��vt m p � r�s q � t m w­u ��k¡ilk¡m p�q k,¨ ¾[f0f0f å aÅÎ<Ó�^l»I½�¼ oLn ³ � µ ±� �2¶l���v±b� �P� � ¨
³ � �Åµ ha¨$g p,u r ± hb¨�K)y$�«s | m tvuxp�± ~ w k¡m | w­�vt m p � ~ w y$� u sck w kEÈ6�6~ w k�r | p m p�´I�� �p�u mDhjilk¡m p,q k � k w­u � { p m | wã p m¤k ±aw�u � | slr$¨a�J��m�£¬® u m,¨ � s u �n¨bs u Ã6�v� ��w r,y�m w s u k¥y u �¬° £ p s | i�s$� { p m | w ã p mzk ± K ã � hÅ� � xJ� ±�x�¶¨ �v�W��´ ���c�v± ø tvuxp�± � �c��� ¨
³ � �_µ ha¨	u=y�y | ± Ã�¨#� p,u\ cp�uvw k¡m p�±�� ¨ � y � | pc±�� ¨/ø\y |¤� ¨ � y tv� m�~ w y�� u s\k w kb�«s | ~ w k¡m | w­�vt m p � Ã6k�i u r¤£ | s u s t k~=i u y q7w r�y �­� i
� p r�s u ¹x� t | p � ~ w kzr | p m p-�* cp�u mEhjilk¡m p,q k ±�w�u �;® � Ã � ·¦s | � � � s u � | p kzk {�| y�£xy� ��� � ± � �c� �l¨
³ ��� µ�� ¨ � y$m¡m p | u ¨ Ö w | m t y � m w­q7p y u � � � s � y � k¡mzy�m p kþs$� � w k¡m | w­�vt m p � k¡ilk¡m p,q k ± {*| sjr�¨c® u mW¨c·¦s | §lk¡£vsc�s u { y | y �­��p�� y u � ~ w k¡m | w­�xt m p � Ã � �cs | w mz£ q k��þs u y�k ± � | y u r p�± È¥r	m,¨ � � ���x±¶� s\k u y |¤� ±»ü=tvw­u mzs u¶±�6yei u y �[± y u � �1s ��p | m � � k�¨ ± ã s | mz£|u6s ��� y u � ±¶� � � �x¨
³ � �Åµ;ý ¨ { p�u r�s ��p�±���´ ÈD¨ � s |z� w­p | ± K�¨���s ��pc± Ã � p r p,u m | y ��w®�,p � q s � p��­´I� y�k p � � w y�� u s\knm w r;m�sjs � �«s |r�s q � ��p	¯ k�ilknm p�q k�¨Ç® u m,¨+øU¨þs u Ã | m w �n¨2® u m p�� ¨ ° sjs � k ± ·¦s | � � hlr w�p�u m w � w r { tv�v��w k�£ w�u � � s q �)¨ ±

  s � ¨ ��� ³ � µ ± �v�¶¨ � ��x ´I� � �v± � �c� �v¨
³ �J� µ ·Ä¨ ü=w�t y u � ��¨lk tvq y | ¨�Ã ã p ¢ {*| s$mzslr	s � �«s | ~ w k¡m | w��vt m p � ~ w y$� u sck w k ± � �c��� Ã q7p | w r�y u

� s u m | s �0� s u � p | p�u r p�±v��w�uvuvp y$��s ��w k ± ø txuvp � �c��� ¨
³ �P� µ gE¨á�1s ��p�uj��p | ��³ p � ¨ËµÖþ SÅ\ÙW�d[a	a#Ð aJ\ ò ¼7S[Ó Z ò ¼[SJÎÝÎ�S$¼¤Â�SJ\�W å aÅÎ<Ó�^l»PÀ-\áº d_Ñ ò ¼7S[Ó Z
Xl¼[SJ\vÂ!`ba$¼�Þ
ÎHS�»[ÀTaJ\ ¸ ¹Tª+aJ^M\�WPS�»[ÀTaJ\xÂ�»	« ·¦s | � � hlr w­p,u m w ¹�r ±a� ����xl¨

³ � �Åµ ��¨0h t¶± ~ w knm | w��vt m p � ~ w y�� u s\k w k=�«s | ~ w kzr | p m p	´ �* �p,u m�hjilk¡m p,q k ± { £x~ ° £ p k w k ± ~ p �lm,¨)s$� ���­p r$¨y u � � s q �¶¨ ��u �x¨ ±L��uvw�  ¨vs$� ° s | s u m�s ± ø tvuvp � ��� �U¨

¦ �bë0§J¨�© úºú
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³ ��x µ ��¨ch t¶± ·Ä¨ � ¨�·Rs u £xy q�± øU¨ûk t | w­p,u¶±cÿ ¨Pk�s t m¤k¡s t §�s\k ± ~ w k¡m | w��vt m p � ~ w y$� u sck w k0�«s | ü=t y ��w m¤y�m w­ cphlijk¡m p,q k ±lw�u {*| sjr�¨ � m�£©® u m,¨l·¦s | §lk¡£vsc��s u ~ w kzr | p m p��� �p,u m�hjilk¡m p�q k ± ·ÉÈ¥~ � haÊ � � ± �v�¶¨ �W� � ´
� x2� ± � ��� �l¨

³ � �Åµ ��¨�h t¶± ·Ä¨ � ¨�·¦s u £xy q�± u w�p | y | r¤£ w r�y ��� y tv� mª~ w y$� u sck w k%�«s | ~ w kzr | p m p�´I�� �p,u mªhjilknm p�q k tvul´� p | g � s � y ��� s u k w k¡m p,u r	i ±�ú Ä<c�À¸Â_Y�¼�½�»I½�f�°�½b\U»Àc¬ÑJ\ÙSÅÎDÀTYQgÙÑeÂº»I½_Î%Â.«   s � ¨ �W� ³ � µ ± �x�¶¨ � � ´ x �x±ø\y u ¨x� ���c� ¨
³ �Å� µ ha¨ °)| w �Uy$§ w k,¨ ��u � p r w � y �x�­p {*| s �x�­p,q kþs$��~ p r p�u m | y �­w���p � È � k p |   y�m w s u y u � � s u m | s � ¨c® u ® ���þ�

� s u � p | p�u r p s u ~ p r w k w s u y u � � s u m | s �[± � ���x� ¨
³ ���Åµ ° ¨ ý sjs ± ha¨áK0y��«s | m tvuvp�± Ã�g p�uvp | y � Ã | r¤£ w m p rºm t | p �«s | ~ p r p�u m | y ��w®�,p � h t � p |  \w k�s | i � s u m | s � s��~ w k�r | p m p	´ �* cp�u m�hlijk¡m p,q k ±Tú Ä�c�À¸Â_Y�¼�½�»I½¬f�°e½_\x»�c¬ÑJ\ÙSÅÎDÀTY�g�ÑeÂº»I½_ÎDÂ ±a  s � ¨ � �v³ � µ ± �x�¶¨ ��� � ´ � xPx ±ø tv� i ± � ��� �l¨
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