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¼�´vÅ�º�·|¸�Âßµ�º�·�º�ÁÄ¹G¼�Â�¼�ºi¾!º�ÂßÁ�º+ÇAÁÄ´�Â�·'¸�´C»cÅ�¼
À�Ã-¸�½^´?µ¶Àh·�µ¶´C¿�¸�ÉAº�Á{µCº+¸�´CÌ�À�»eÂÄ´v¼�ÀhÉ^¸�Á�Âß·^´vÆ�º+ÇZÀ~¾�´�á

æ�½PÉ�¼
ì�´&º+»e»eÂÄ¾�´=º+¸Lº�¿AÂßµ¶¸�É^»�´?Â�Á�ÁßÉ�¼�¸�»eº+¸�´vÆ¡Â�· &-ÂÄÌ^á�ÔPá�î4¸
¸�½�´=¼�¹G·|¸�º�µ¶¸�Âßµ&ÁÄ´C¾�´vÁlË�¾!º+»cÂÄÀhÉ�¼
Å�º+¸�½^´vÅ�º+¸�Â�µCº�Á
¼�¹G¼�¸�´vÅ�¼�½�ºv¾�´ëÃ;À�»eÅ�º�Á4´v·|¸�º�Â�ÁßÅ1´v·|¸�¼3º�Å1Àh·^Ì�¸�½�´vÅ¡Ë*º�¼�Â�·�Æ�Â�µCº+¸�´vÆ�ÇP¹�¸�½^´
Æ�º�¼�½�´vÆ�º+»�»�À~ì
¼Cá !§º�µe½ëÅ�ºv¹�º�Áß¼�À�½�ºi¾�´=Å£É�ÁÄ¸�ÂÄ¿AÁ�´L¼�´vÅ�º�·|¸�Â�µ=Â�·u¸�´C»�¿�»�´C¸�º+¸�ÂÄÀh·A¼CË�º�¼
Â�·AÆ�Â�µCº+¸�´vÆ
ÇP¹�¸�½^´�¼�ÀhÁßÂ�Æ,º+»�»�Àiì�¼CË{º�·�Æ,¾GÂ�µ¶´1¾�´C»e¼�ºGá'âÊ½�º+¸?Â�¼�Æ^´vÅ�Å�º�·�Æ^´vÆ,Â�¼�¸�½�º+¸�¸�½�´�Å�º+¸�½^´vÅ=¸�Â�µCº�Á
º�·�Æ�¼�´vÅ�º�·|¸�Âßµ?Æ^´C¾�´vÁÄÀ�¿AÅ�´v·|¸�Ì�À�Àh·�Â�·�¸�½^´=µ¶Àh·|¸�´+*G¸
À�Ã-´vº�µe½ëÀ�¸�½^´C»vá4ÜPÀ^Ë�Ã¨À�»�´+*Gº�Å�¿AÁÄ´�ËAÂÄÃ-º
Å�º+¸�½^´vÅ�º+¸�Â�µCº�Á�¼�¹P¼�¸�´vÅ ½�º�¼�º?¿Aº+»�¸�ÂßµCÉ�Á�º+»§Â�·u¸�´C»�¿�»e´C¸�º+¸�ÂÄÀh·EËuº�·AÆ�º+¸*¸�½^´
¼�º�Å1´�¸�Â�Å1´Lº?Ã¨À�»eÅ�º�Á
»�´vÁ�º+¸�Â�Àh·�¸�À�º�·^À�¸�½^´C»
Å�º+¸�½�´vÅ�º+¸�Â�µCº�ÁJ¼�¹G¼�¸�´vÅ¡Ë^¸�½�´v·�ì�´&¼e½^ÀhÉ�Á�Æ�º+¸�¸�´vÅ1¿�¸�¸�À�Âß·|¸�´C»�¿A»�´C¸4¸�½�º+¸
¼�´vµ¶Àh·�Æ�¼�¹P¼�¸�´vÅ Â�·�¸�½^´&À�»eÂÄÌhÂ�·�º�Á9¼�´vÅ�º�·|¸�Â�µ&µ¶Àh·|¸�´+*G¸Cá

î ¼�¿Z´vµCÂÄã�µ�´+*^º�Å1¿AÁÄ´4É�¼�Âß·^Ì�¸�½^´)µCÁ�º�¼�¼eÂ�µCº�Áu¼�¸�»eÉ�µ¶¸�É^»�´v¼�Ã¨À�»-ÉA·�µ¶´C»�¸�º�Â�·u¸}¹?»e´C¿�»�´v¼�´v·u¸�º+¸�ÂÄÀh·'Â�·
è{é;ê¤Â�¼)¼�½^À~ì
·�Â�·3ãAÌhÉ�»�´ &zÂ�Ì^á�ïPáD&�É^ÎCÎC¹�¼�´C¸�¼�º+»�´?º�Á�Å1Àh¼�¸�º�Á�ì*ºi¹P¼�Â�·|¸�´C»e¿�»�´C¸�´vÆ¡º�¼�Á�Âß·^ÌhÉ�Â�¼�¸�Âßµ
¾+º+»eÂ�º+ÇAÁÄ´v¼
Å1ÀPÆ�´vÁ�Â�·^Ì'¸�½^´?¾+º+ÌhÉ^´v·^´v¼e¼�À�Ã�½PÉ�Å�º�·�Á�º�·�ÌhÉ�º+Ì�´�Ë�º�·�Æ�¿�»�À�ÇAº+ÇAÂßÁ�ÂÄ¸}¹�Æ�Â�¼�¸�»cÂÄÇAÉ^¸�ÂÄÀh·A¼
º�¼&º�µ¶Àh·�¼�¸�»eº�Â�·u¸�Àh·�Á�Â�í�´vÁ�Â�½^ÀPÀPÆ¤À�»?Ã¨»�´ UPÉ^´v·�µ¶¹¤À�Ã4ÀPµCµCÉ^»e´v·�µ¶´�á�ÜGÂ�Å�Â�Á�º+»eÁÄ¹�Ë9Ã¨»�´ UPÉ^´v·|¸�Á�¹�¿9Àh¼�Û
¼�ÂÄÇ�Â�Á�ÂÄ¸o¹¤Æ�Âß¼�¸�»eÂÄÇAÉ�¸�ÂÄÀh·�¼?º+»�´�Â�·u¸�´C»�¿�»�´C¸�´vÆVº�¼1ºëÃ;À�»eÅ À�Ã���´vÁßº�¼�¸�Â�µ�µ¶Àh·�¼�¸�»eº�Âß·|¸��ëÀ�»�º�Ì�»cº�Æ^´vÆ
·^Àh·�Æ�´C¸�´C»eÅ�Â�·�Âß¼�Å¡ËJº�·�Æ�¼eÂ�Å1¿AÁÄ´1Â�·u¸�´C»�¾+º�Á�¼?º�¼&»�´v¼�É�ÁÄ¸�¼�À�Ã)Â�Å�¿�»�´vµCÂ�¼�´1À�Ç�¼�´C»�¾+º+¸�ÂÄÀh·�¼�À�»£Å1´vº!Û
¼�É^»e´vÅ1´v·|¸�¼vá

�4É^¸*Ã;À�»cÅ�º�Á�ÁÄ¹�ËPì�´LíG·^ÀiìÊ¸�½�º+¸*Ç9À�¸�½�¿�»eÀ�ÇAº+ÇAÂ�Á�Â�¸}¹'Æ�Â�¼�¸�»eÂ�ÇAÉ^¸�ÂÄÀh·�¼7º�·AÆ3¿9Àh¼�¼eÂÄÇAÂ�Á�Â�¸}¹=ÆAÂ�¼�¸�»eÂrÛ
ÇAÉ^¸�Â�Àh·�¼�º+»�´£¼�¿9´vµCÂ�º�Á�ÂÄÎC´vÆ¡ÃÍÉ^ÎCÎC¹�¼�´C¸�¼vËZº�·�ÆëÂ�·u¸�´C»�¾!º�Áß¼
º+»�´£¼�¿9´vµCÂ�º�Á�ÂÄÎC´vÆ¡¿9Àh¼�¼eÂÄÇAÂ�Á�Â�¸}¹�Æ�Âß¼�¸�»eÂÄÇAÉ^Û
¸�ÂÄÀh·�¼vá1åo¸?Â�¼?¸�½uÉ�¼&Â�·�µCÉ�Å=Ç9´v·|¸LÀh·�É�¼�¸�Àëº+¸&ÁÄ´vº�¼�¸������ � 2
3 � 1cËzÃ¨À�»?´+*Gº�Å�¿AÁÄ´�Ë�Âß·|¸�´C»�¿A»�´C¸�Â�·^Ì¡º
¿�»�À�Ç�º+ÇAÂ�Á�ÂÄ¸o¹3Æ�Âß¼�¸�»eÂÄÇAÉ�¸�ÂÄÀh·¡º�¼�º3Á�Â�·^ÌhÉAÂ�¼�¸�Â�µL¾+º+»eÂ�º+ÇAÁÄ´�Ë�À�»�º�·¤º�Æ�Æ�ÂÄ¸�Â�¾�´?Ã¨É�ÎCÎC¹�¼�´C¸Lº�¼Lº�¼�¸�º+¸�´¶Û
Å1´v·u¸�À�Ã-Á�ÂÄí�´vÁ�Â�½�ÀuÀGÆEá
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� � J*¬�<?>"C J*¬9²e±'J���� >���«1²�¬9²e®�«?E

îL¼�¼�É�Å1´£º3¼eÂ�Å1¿AÁÄ´�ãZ·�ÂÄ¸�´=ÉA·�ÂÄ¾�´C»e¼�´&À�Ã�Æ�Â�¼�µ¶ÀhÉ^»c¼�´	��

���������vÑ��������7á�ÚL´v·^À�¸�´1º3¼eÉ^ÇA¼�´C¸
��� ��ËEº�·�Æ¤º�µCÁ�º�¼�¼ �!
"� � � � Ô$#7á?î
%�&('�'�)+*,&(-.*0/211Æ^´v·^À�¸�´vÆ43� 3� � Â�¼�Æ^´¶ã�·^´vÆëÇu¹
ÂÄ¸�¼�Å1´vÅ&Ç9´C»e¼e½�ÂÄ¿¡ÃÍÉ�·�µ¶¸�ÂÄÀh·65 3798 ��:; Ð Ö<�vÑQÓ�ËEº�Á�¼�À3Æ^´v·^À�¸�´vÆ¤º�¼�=�É�¼�¸>3� á)æ�½^´=¾!º�Á�É�´?3� Ù@�.�lÞ�Â�¼
É�¼�ÉAº�Á�ÁÄ¹�Â�·u¸�´C»�¿�»e´C¸�´vÆ�º�¼)¸�½^´&Æ�´CÌ�»�´C´?À�»�´+*G¸�´v·|¸�¸�À�ì
½�Âßµe½A���.B 3� á

C{´C¸�º�·EDGFH/JILKM1,DGION ÇZ´�º,ÇAÂ�·Aº+»�¹2Ã¨ÉA·�µ¶¸�ÂÄÀh·PN 8 å ³�QR:; å ³ ì
½�Â�µc½VÂß¼£µ¶ÀhÅ�Å=É^¸�º+¸�Â�¾�´�Ë
º�¼�¼�ÀGµCÂ�º+¸�ÂÄ¾�´�Ë�É�¼�É�º�Á�Á�¹VÅ1Àh·�À�¸�Àh·�Â�µ+Ë�º�·�ÆOì
ÂÄ¸�½OÂßÆ^´v·|¸�Â�Ã;¹�ÖGá &^À�»¡º�ÌhÂ�¾�´v·OÃÍÉ^ÎCÎC¹ ¼�´C¸S3� Ë�Â�Ã
TVU�XW�Y 3� Ù@����ÞZ
 Ñ�¸�½^´v·[3� Â�¼&¼�º�ÂßÆ�¸�À�Ç9´]\(D^I`_!KGa*ÇP¹bN'ËzÀ�»£¸�À�Ç9´�º�ced@*01,I`df-e&g1`d@Dh\ ÐÕà~Ó�á
âÊ½^´v·bNi

j£ËE¼�À�¸�½�º+¸lk U�XW�Y 3� Ù@� � Þ�
 Ñ+ËE¸�½^´v· 3� Â�¼�º�·,º�Æ�Æ�ÂÄ¸�ÂÄ¾�´�F.ILD^-�KM-edmamdn1o)�c.df*�1LI`dnp
-e&g1LdfDh\�áLâ ½�´v·ONq
Sr*ËZì
½^´C»�´srÈÂ�¼�¸�½^´'Å�º�*^Â�Å£É�Å À�¿9´C»eº+¸�À�»vËE¼�À�¸�½�º+¸Zt U�uW�Y 3� Ù@�*Þ�
 Ñ+Ë
¸�½^´v·"3� Â�¼)º�Å�º�*GÂßÅ�º�ÁvFHDG*,*,df-.dmamd@1w)?cedf*�1,I$df-.&(1LdfD^\§á

ÚL´v·^À�¸�´4¸�½^´*¼�´C¸{À�Ã�º�Á�Á|Ã¨É�ÎCÎC¹?¼�É^ÇA¼�´C¸�¼�À�ÃG��º�¼z¸�½^´�Ã¨É�ÎCÎC¹�¿ZÀ~ì�´C»-¼�´C¸4Ð Ö<�vÑQÓ # á-æ�½^´§ì*´vÂÄÌh½u¸�¼
À�ÃAº 1w)gF9/�poxy%z&�'�'{)�*,&�-�*0/21)º+»�´*¸�½^´vÅ�¼�´vÁÄ¾�´v¼zÃÍÉ^ÎCÎC¹&¼�É�ÇA¼�´C¸�¼zÀ�Ã�Ð Ö<�vÑQÓ�Ë|º�·�Æ£º+»�´4¸�½PÉ�¼�Æ�´¶ã�·^´vÆ
ÇP¹'Å�´vÅ&Ç9´C»e¼�½AÂÄ¿'Ã¨É�·Aµ¶¸�ÂÄÀh·�¼-À�Ã9¸�½^´�Ã¨À�»eÅ 3� 8 �?:; Ð Ö<�vÑQÓ}| ~o� Y�� á7î�af/��h/Janpox]%�&('�'{)�*,&�-�*,/�1LÂ�¼�º
ÃÍÉ^ÎCÎC¹�¼�É^Ç�¼�´C¸§À�ÃJ¸�½�´�ÃÍÉ^ÎCÎC¹�¿9Àiì*´C»)¼�´C¸4À�Ã���ËGº�·�Æ3¸�½uÉ�¼4Æ^´¶ãZ·^´vÆ�ÇP¹�Å1´vÅ=Ç9´C»e¼�½�ÂÄ¿�Ã¨É�·Aµ¶¸�ÂÄÀh·�¼
À�Ã-¸�½^´�Ã¨À�»eÅ 3� 8 Ð Ö<�vÑQÓ # :; Ð Ö<�vÑQÓ�á

ä�Â�¾�´v·3º=¿�»�À�ÇAº+Ç�Â�Á�ÂÄ¸o¹£¼�¿�º�µ¶´��f���w������»o�¶Ëuì
½�´C»�´������§Æ^´v·^À�¸�´v¼*º&¾�´vµ¶¸�À�»iË^¸�½^´v·3º&Ã¨ÉA·�µ¶¸�ÂÄÀh·
� 8 ��:;
Ô #6� �L�2�hË�ì
½�´C»�´ � Â�¼�¼�´C¸
¼�É^Ç�¸�»cº�µ¶¸�ÂÄÀh·EË�Â�¼�º�ILKG\�c.D^_�*L&(-.*0/21&À�ÃH�ÏÂÄÃ � Â�¼��§»�Û
Å1´vº�¼�É�»eº+ÇAÁÄ´�ËZ¼�À�¸�½�º+¸�� �q� ��� ��� Y Ù � Þ Bb�Lá
æ�½PÉ�¼
º3Ì�´v·^´C»eº�Á�»eº�·�Æ�ÀhÅ ¼�´C¸ � º�¼e¼�ÀPµCÂßº+¸�´v¼
º1¿�»eÀ�ÇAº+ÇAÂ�Á�Â�¸}¹ëÙm�§»h� ��� Y Þ¶Ù � Þ)¸�À�´vº�µe½ ��� ��á

âÊ½^´v·O��Â�¼�ã�·�ÂÄ¸�´�Ë�¸�½^´v·ëÃ;ÀhÁ�Á�Àiì
Â�·�Ì�ÚLÉ�ÇZÀhÂß¼
º�·�Æ���»eº�Æ�´�ÐÕï~Ó�Ë9ÁÄ´C¸�� 8 Ô # :; Ð Ö<�vÑQÓ7Ç9´&º�·
´C¾GÂ�Æ^´v·�µ¶´LÃ¨ÉA·�µ¶¸�ÂÄÀh·3À�»*Ç�º�¼�Â�µLº�¼�¼�ÂÄÌh·�Å�´v·|¸4ÂÄÃv��Ù��hÞH
ÊÖ'º�·�Æ k 7g¡ # ��Ù � ÞH
�Ñ+á§æ
½^´v·�¢ 8 

�2� �¤£ �¥� £ �o�4Â�¼�º
»cº�·�Æ^ÀhÅ ¼�É^ÇA¼�´C¸�À�Ã^��Ë+ì
½^´C»e´�Ñ¦��§��?¨ 8 

© ¢�©2� Ô U �¥� £ 8 
ª��Ù ��£ ÞcËhº�·�Æ
� £¦« ÖGá-æ
½^´�%¬Dv­�KGae*0/21�À�ÃJº&»eº�·�Æ^ÀhÅ ¼�´C¸9¢�Â�¼7¸�½^´v·�Æ^´¶ã�·�´vÆ�º�¼H®�Ùf¢)Þ 8 
�� � £ 8 � £Z« ÖJ�há

³�º�·�Æ^ÀhÅ ¼�´C¸�¼�º+»�´ëÃ¨À�»eÅ�º�ÁßÁÄ¹�´ UuÉ�Â�¾!º�ÁÄ´v·u¸�¸�ÀVÇ9ÀPÆAÂÄ´v¼�À�Ã�´C¾GÂ�Æ^´v·�µ¶´¤Â�·È¸�½^´ëÚL´vÅ1¿A¼�¸�´C»�Û
ÜG½�º+Ã¨´C»)¸�½^´CÀ�»�¹�À�Ãz´C¾PÂ�Æ�´v·�µ¶´�ÐÕÝ~Ó�Ë�ì
½^´C»e´�·�Àiìç´vÅ1¿�½�º�¼�Â�¼4Â�¼4¿AÁßº�µ¶´vÆ�Àh·¡¸�½^´�Ç9´vÁ�ÂÄ´CÃ{º�·AÆ�¿AÁ�º�ÉGÛ
¼�ÂÄÇ�Â�Á�ÂÄ¸o¹ ÃÍÉ^ÎCÎC¹ÈÅ�´vº�¼�É^»�´v¼�ì
½�Âßµe½ º+»�´2Æ^´C¸�´C»eÅ�Â�·�´vÆ ÇP¹O¸�½^´¤ÇAº�¼�Â�µ¤º�¼�¼�Â�Ìh·�Å1´v·u¸,ÙÍº�·�Æ ¾GÂ�µ¶´
¾�´C»e¼�º|Þcá &�À�»=ÀhÉ^»&¿AÉ^»�¿9Àh¼�´v¼CË�ì�´3µCº�·�»�´CÌhº+»cÆ�º�»cº�·�Æ^ÀhÅ ¼�´C¸�¢ º�¼£º�ÃÍÉ^ÎCÎC¹2¼�É^Ç�¼�´C¸?À�Ã�Ô$#7Ë
¼�À�¸�½�º+¸�¢ 8 Ô # :; Ð Ö<�vÑQÓ�º�·AÆ�¢+
¯�2ËEì
Â�¸�½ë¸�½�´'º�ÆAÆ�ÂÄ¸�ÂÄÀh·�º�Á�º�Æ�Æ�ÂÄ¸�Â�¾PÂÄ¸o¹¡»�´ UPÉ�ÂÄ»�´vÅ1´v·u¸L¸�½�º+¸
k 7g° Q�± ¢LÙ � ÞH
�Ñ+á

ä�Â�¾�´v·¤º3µCÁ�º�¼�¼ � � Ô$#7Ë9Æ^´v·^À�¸�´	²¤Ù@�{Þ 8 
i�0¢ 8 ®�Ùf¢4Þ � �.�'º�¼L¸�½^´'¼�´C¸LÀ�Ã�º�Á�Á{»cº�·�Æ^ÀhÅ
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¼�É^Ç�¼�´C¸�¼)À�Ã��Êì
½^Àh¼�´�Ã¨ÀGµCº�ÁJ¼�´C¸�¼
º+»e´&º�Á�ÁEÂ�·A�-á§ÚL´v·^À�¸�´

� 8 
 ��� 8 
 Ð ���}�����+Ó 8 ����������B¡å ³l�����g�����<���
�¡Ù	�PÞ 8 
 ����
 B�� 8 ���v���

� ����
� ��� � ��� �yB��

º�¼-¸�½^´4µCÁ�º�¼�¼zÀ�Ã�º�ÁßÁuµCÁÄÀh¼�´vÆ£Âß·|¸�´C»�¾+º�ÁP¼�É^ÇA¼�´C¸�¼zÀ�Ã�å ³?Ëhº�·AÆ&¸�½^´)µCÁ�º�¼e¼�À�Ã�º�Á�ÁGµCÁÄÀh¼�´vÆ'¼�É^Ç^Û}Âß·|¸�´C»�¾+º�Á�¼
À�Ã���B��3ËP»�´v¼�¿9´vµ¶¸�ÂÄ¾�´vÁ�¹�á-î�I`KG\�c�Dh_ df\h1L/2IL� KGa�� Â�¼�º=Å�´vÅ&Ç9´C»§À�Ã(²¤Ù���Þ
ÐrÑCÖ+Ó�á���À�¸�´L¸�½�º+¸
ì
½�ÂßÁÄ´���Ù	�GÞ�½Aº�¼§·^Àh·�Æ�´v·uÉ�Å�´C»eº+ÇAÁÄ´
µCº+»cÆ�Â�·�º�Á�Â�¸}¹�Ë|Ç9´vµCº�É�¼�´�� Âß¼�ã�·AÂÄ¸�´�¸�½^´�Ài¾�´C»eº�Á�ÁZ¼�¸�»eÉAµ¶¸�É^»�´
� Â�¼)º�Á�¼�À1ãZ·�ÂÄ¸�´�á

�0\h1,/JIL�<K^aXp�� KGam&�/2c�%z&�'�'{)�*,&�-�*0/21,*�º+»e´�Æ�´¶ã�·^´vÆ�ÇP¹ Å1´vÅ=Ç9´C»e¼�½�ÂÄ¿VÃÍÉ�·�µ¶¸�ÂÄÀh·�¼£À�ÃL¸�½^´
Ã¨À�»eÅ 3� 8 � :; ��Ù�Ð Ö<�vÑQÓ¨ÞcËL¼�À�¸�½Aº+¸�¸�½^´vÂÄ»�Å1´vÅ=ÇZ´C»c¼�½�ÂÄ¿�Ì�»eº�Æ�´v¼3º+»�´¤µCÁÄÀh¼�´vÆÈÂ�·|¸�´C»e¾!º�Á�¼�É^Ç^Û
¼�´C¸�¼�À�Ã�Ð Ö<�vÑQÓ�á�³
ÀPµc½�º,ÐrÑvÝGË�Ñ76~Ó-½�º�¼�Ì�´v·^´C»eº�Á�ÂÄÎC´vÆëÂ�·u¸�´C»�¾!º�ÁÄÛ�¾!º�Á�É�´vÆ�ÃÍÉ^ÎCÎC¹�¼�´C¸�¼�Çu¹�Â�·u¸�»�ÀGÆ�É�µQÛ
Â�·^Ì�¼�¸�»eÉ�µ¶¸�É�»�´v¼�µCº�ÁßÁÄ´vÆ�/2�(dfc�/<\�­�/b*0/21,*�Ë9Æ^´¶ã�·^´vÆëÇP¹�Å1´vÅ&Ç9´C»e¼e½�ÂÄ¿�ÃÍÉ�·�µ¶¸�ÂÄÀh·A¼
À�Ã�¸�½�´&Ã¨À�»eÅ
3� 8 �":; ²,Ù���Ù�Ð Ö<�vÑQÓ¨Þ�Þcá¤æ�½uÉA¼&º�·�´C¾GÂ�Æ^´v·Aµ¶´3¼�´C¸£Å�º+¿A¼?´vº�µc½V´vÁÄ´vÅ1´v·u¸&À�Ã�� ¸�À¤º�Ç9ÀGÆ^¹ëÀ�Ã
´C¾GÂ�Æ^´v·�µ¶´�ì�½^Àh¼�´1Ã¨ÀPµCº�Á§´vÁÄ´vÅ1´v·u¸�¼&º+»�´�µCÁÄÀh¼�´vÆ�Â�·u¸�´C»�¾+º�Á�¼�À�Ã?Ð Ö<�vÑQÓ�Ë7À�»=Âß·,À�¸�½^´C»&ì*À�»eÆ�¼&¸�Àëº
»eº�·�Æ�ÀhÅ ¼eÉ^ÇAÂ�·u¸�´C»�¾+º�ÁJÀ�ÃLÐ Ö<�vÑQÓ�á£î
Ìhº�Âß·EË9ÇZ´vµCº�ÉA¼�´ � Âß¼
ãZ·�ÂÄ¸�´�ËZÇZÀ�¸�½,Â�·u¸�´C»�¾+º�ÁrÛ�¾+º�Á�É^´vÆëÃ¨É^ÎCÎC¹
¼�´C¸�¼�º�·�Æ¡´C¾GÂ�Æ^´v·�µ¶´?¼�´C¸�¼
º+»�´&º�Á�¼�À�ã�·�ÂÄ¸�´�¼�¸�»eÉAµ¶¸�É^»�´v¼Cá

� � >-¬R<'®?¯1® �e®���L

â2´�·^À~ì ÀhÉ^¸�Á�Âß·^´3ÀhÉ�»1Ài¾�´C»eº�Á�Á
Å1´C¸�½^ÀGÆ�Ã;À�»�Æ^´C¾�´vÁ�À�¿AÂ�·^Ì,¸�½�Â�¼'¸�º�*GÀh·^ÀhÅ�Âßµ¡½�ÂÄ´C»eº+»eµc½|¹VÂ�·�º
·PÉ�Å&Ç9´C»)À�Ã7¼�¸�´C¿A¼ 8
Ñ+á�â2´£Ç9´CÌhÂ�·¡ì
Â�¸�½¡Ç9À�¸�½�º�Å�º+¸�½�´vÅ�º+¸�Â�µCº�Ázº�·�Æ�º�¼�´vÅ�º�·|¸�Âßµ?Ã¨ÀhÉ�·�Æ�º+¸�ÂÄÀh·�ÇAº�¼�´vÆ�Àh·�¸�½^´
Æ�´C¿Aº+»�¸�É^»�´�Ã;»�ÀhÅØµ¶´C»�¸�º�Â�·u¸}¹�Âß·�¸}ì*À,Â�·�Æ^´C¿9´v·�Æ^´v·u¸�Æ�ÂÄ»�´vµ¶¸�Â�Àh·�¼ 8 Àh·�´�ÇAº�¼�´vÆ�Àh·>\�D^\gp
*,FH/2­2d��e­�d@1o) º�¼=¸�½^´�ÃÍÉ�·�Æ�º�Å�´v·|¸�º�Á�º�µ¶¸�ÂÄÀh·�À�Ã)Ã¨À�»eÅ�Âß·^Ì�½^ÀhÅ1À�Ì�´v·^ÀhÉA¼=µ¶ÀhÁ�Á�´vµ¶¸�ÂÄÀh·�¼?À�Ã
Å£É�ÁÄ¸�Â�¿AÁÄ´�¿9Àh¼�¼�Â�ÇAÂ�Á�ÂÄ¸�Â�´v¼54�º�·�ÆÈ¸�½^´ëÀ�¸�½�´C»�Ç�º�¼�´vÆ Àh·ª%�&('�'�dm\(/J*0*2º�¼�¸�½^´¤Ã¨É�·AÆ�º�Å1´v·GÛ
¸�º�Ázº�µ¶¸�ÂÄÀh·�À�Ã�µ¶»�´vº+¸�Â�·^Ì�º3½^´C¸�´C»�À�Ì�´v·^ÀhÉA¼�µ¶ÀhÁ�Á�´vµ¶¸�ÂÄÀh·�ÇP¹�ì�´vÂÄÌh½u¸�Â�·^Ì3º�¼�Â�·^ÌhÁ�´�¿ZÀh¼e¼�ÂÄÇAÁÄ´
´v·u¸�ÂÄ¸o¹�á

ÔPá�â2´*¸�½^´v·&¿�»�ÀGµ¶´C´vÆ&¸�À�¿�»�Ài¾GÂ�Æ^´§¸}ì*À�Å1´C¸�½^ÀGÆ�¼{Ã;À�»z¸�½^´§µ¶Àh·�¼�¸�»eÉ�µ¶¸�ÂÄÀh·&À�Ã�º�Á�Áh¸�½^´§¿ZÀh¼e¼�ÂÄÇAÁÄ´
½u¹PÇ�»eÂ�Æ¤Ã¨À�»eÅ�¼�Ã¨À�»&É�·�µ¶´C»�¸�º�Âß·|¸o¹ë»�´C¿A»�´v¼�´v·u¸�º+¸�ÂÄÀh·�ÇAº�¼�´vÆ,Àh·2¸�½^´1¿�»eÂßÅ�ÂÄ¸�ÂÄ¾�´ � .���	 � � 	
2
�

º�µ¶¸�Â�Àh·�¼)À�Ã-µ¶ÀhÁ�ÁÄ´vµ¶¸�Â�·^Ì�º�·AÆ�ì�´vÂÄÌh½u¸�Â�·^Ì^á�æ
½^´LãA»e¼�¸)Å1´C¸�½^ÀGÆ¡Â�¼4¸�»eº�·A¼�ÂÄ¸�ÂÄ¾�´�Ë^Ì�´v·^´C»cº+¸�Â�·^Ì
º¤Á�º+¸�¸�Â�µ¶´�À�Ã)¿9Àh¼�¼�ÂÄÇ�ÁÄ´1Ã;À�»cÅ�¼Cá�æ�½�´3¼�´vµ¶Àh·�ÆVÅ1´C¸�½^ÀGÆVÂ�¼&Â�·u¸�»eº�·�¼eÂÄ¸�ÂÄ¾�´�ËzÌ�´v·^´C»eº+¸�Â�·^Ì,º
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¸�»e´C´�À�Ã*¿ZÀh¼e¼�ÂÄÇAÁÄ´'Ã¨À�»eÅ�¼�»e´C¿�»�´v¼�´v·u¸�´vÆ�º�¼?¿9Àh¼�¸�ã�*,¼�¸�»cÂ�·^Ìh¼Cá�æ
½^´v¼�´�Å1´C¸�½^ÀGÆ�¼�´v·AÆ�É^¿
Ç9´vÂ�·�Ì'Áßº+»�Ì�´vÁÄ¹�Ë�ÇAÉ�¸4·�À�¸
µ¶ÀhÅ1¿AÁÄ´C¸�´vÁ�¹�Ë�´ UuÉAÂÄ¾!º�Á�´v·|¸CË�º�¼�ÆAÂ�¼�µCÉ�¼�¼�´vÆ�ÇZ´vÁ�Àiì?á

ïPá
æ
½^´�·^´+*P¸�¼�¸�´C¿�Â�¼4¸�À�º+¿�¿AÁÄ¹3Å1´vº�·�Â�·^Ì�ÃÍÉ�ÁZµ¶Àh·�¼�¸�»eº�Âß·|¸�¼4Àh·�¸�½^´�ì*´vÂÄÌh½u¸�Â�·^Ìh¼CË^Â�·AµCÁ�É�Æ�Â�·�Ì
º�ÆAÆ�ÂÄ¸�ÂÄ¾�´�Ë�Å�º�*^Â�Å�º�Á�ËGº�·AÆ�Â�·u¸�´C»�¾!º�Á{µ¶Àh·�¼�¸�»eº�Â�·u¸�¼Cá

Ò^á
æ
½^´4ã�·�º�ÁG¼�¸�´C¿�Âß¼-¸�À&µ¶Àh·�¼�Â�Æ�´C»7¸�½^´�Å1´vº�·�Â�·�Ì�Ã¨É�ÁßÁ�·^´v¼�¼�º�·�Æ�É�¼�´CÃÍÉ�Á�Áß·^´v¼�¼�À�Ã�¸�½^´)»e´vÅ�º�Â�·GÛ
Âß·^Ì�¼�¸�»eÉ�µ¶¸�É�»�´v¼CË�º�·�Æ¡´vÁßÂ�Å�Â�·�º+¸�´�ÂÄ»e»�´vÁÄ´C¾+º�·|¸4Ã¨À�»eÅ�¼Cá

��ÀiìÈì�´�Æ�Âß¼�µCÉ�¼�¼-º�¼�¿9´vµ¶¸�¼7À�ÃZ¸�½�Â�¼7Å1´C¸�½�ÀPÆ1Â�·'Å1À�»e´�Æ^´C¸�º�Â�ÁlËh»e´CÃ;´C»�»cÂ�·^Ì�º�½^´vº�Æ�¼�ÀhÅ1´C¸�ÂßÅ1´v¼
¸�À�¸�½^´'¿�»�´vÁ�ÂßÅ�Â�·�º+»�¹3»�´v¼�É�Á�¸�¼
ì
½AÂ�µe½¤º+»�´1¼�½^À~ì
·,Â�· &-ÂÄÌh¼vá�Ò � 6uË{º�·AÆëÆ�Âß¼�µCÉ�¼�¼�´vÆ¤Â�·¤Æ^´C¸�º�Â�ÁzÂ�·
ÜP´vµ+á�×Pá
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, Àh·�¼eÂ�Æ^´C»1¸�½�º+¸1ÀhÉ^»�ã�·�ÂÄ¸�´�É�·AÂÄ¾�´C»e¼�´�À�Ã�Æ�Â�¼�µ¶ÀhÉ^»c¼�´¡Â�¼�� 
 �.-^�0/,�21L�háÈâ2´�¸�½^´v·�ì4º�·u¸�¸�À
Æ^´v¼�µ¶»cÂÄÇ9´3º¤¼�ÂÄ¸�É�º+¸�ÂÄÀh·VÂ�· ì
½�Â�µc½�ì*´¡º�¼�í�º UPÉ^´v¼�¸�ÂÄÀh· À�Ã�¸�½^´¡¼�À�»�¸ ��ì
½�º+¸1Â�¼=¸�½^´�¾!º�ÁßÉ^´3À�Ã
º�¾+º+»eÂ�º+ÇAÁÄ´43�ì�½�Â�µe½¤¸�º+í�´v¼&¾!º�Á�É�´v¼�Â�· �65 �Gá£âÊ½^´v·,¸�½^´C»�´�Â�¼�·^À�ÉA·�µ¶´C»�¸�º�Â�·u¸}¹�ËJÀ�»?Âß·,À�¸�½^´C»
ì*À�»eÆ�¼
µ¶ÀhÅ�¿AÁÄ´C¸�´&µ¶´C»�¸�º�Âß·|¸o¹�ËZì*´&½�ºi¾�´£º�¼�Â�·^ÌhÁÄ´?º�Á�¸�´C»e·�º+¸�ÂÄ¾�´�ËZ¼�ºv¹73R
8-�á4å�·�ÁÄÀ�ÌhÂ�µCº�ÁJ¸�´C»cÅ�¼CË
ì*´?ì�ÀhÉAÁ�Æ¡¼�ºv¹�¸�½�º+¸
¸�½^´?¿�»�À�¿9Àh¼�Â�¸�ÂÄÀh·]F 8 ��¸�½^´&¾!º�Á�É�´�À�Ã93¤Â�¼:- ��Â�¼�æ�³<;�!�á

T É�»
º+¿�¿�»�Àhº�µc½�Ç9´CÌhÂ�·A¼)ì
ÂÄ¸�½¡¸oì�À3¿�»eÂ�Å�ÂÄ¸�ÂÄ¾�´�µ¶Àh·�µ¶´C¿�¸�¼�ì
½�Â�µc½�µCº�·ëµe½�º�·^Ì�´£ÀhÉ^»�íG·^À~ì
ÁrÛ
´vÆ^Ì�´?À�Ã=3�Ë^´vº�µe½ëÀ�Ã�ì
½AÂ�µe½�»�´C¿A»�´v¼�´v·u¸�¼
º1Æ�Â$#9´C»�´v·u¸)Ã;À�»cÅ À�Ã7É�·�µ¶´C»�¸�º�Â�·u¸}¹ 8
>RDh\(*,FH/2­2d��e­�d@1o)�?B&-ÂÄ»e¼�¸CËZì�´1µCº�·2Â�·u¸�»�ÀGÆ�É�µ¶´£Å1À�»�´£¸�½�º�·¤Àh·^´1º�ÁÄ¸�´C»e·�º+¸�ÂÄ¾�´1º�·�¼�ì�´C»�¸�À�¸�½^´

UPÉ^´v¼�¸�Â�Àh·EËEì
½�Â�Á�´£ÁÄ´vºi¾PÂß·^Ì�¸�½^´A@ 2���3'À�Ã4º�·�¼�ì*´C»?É�·�µe½Aº�·^Ì�´vÆEá£å�·u¸�»�ÀGÆ�É�µCÂ�·^Ì3¸�½�Â�¼�íGÂ�·�Æ
À�ÃE¿�É^»�´
·^Àh·A¼�¿9´vµCÂrã�µCÂÄ¸o¹£Â�Å�¿AÁ�ÂÄ´v¼-¸�½�º+¸�3¡µCº�·�Ç9´
Å1À�»e´
¸�½�º�·�Àh·^´
¿9Àh¼�¼�Â�ÇAÁÄ´:-AËPÇAÉ^¸�¼�¸�Â�Á�Á
Æ�´¶ã�·�ÂÄ¸�´vÁÄ¹�Àh·^´£À�Ã�¸�½^Àh¼�´£¼�À�Â�Æ^´v·u¸�ÂrãA´vÆJá�å�·ëÀ�¸�½^´C»�ì*À�»eÆ�¼CËZì�´£´v¼�¸�º+ÇAÁßÂ�¼�½�º ����� � � � 	
2
� �

À�Ã-¿9Àh¼�¼�Â�ÇAÁÄ´L¾!º�Á�É�´v¼Cá
B¤º+¸�½^´vÅ�º+¸�ÂßµCº�Á�ÁÄ¹�ËJì*´1½�ºv¾�´�Â�·u¸�»�ÀGÆ�É�µ¶´vÆ¤·^Àiì º�¼�É^Ç�¼�´C¸�À�Ã�¿9Àh¼�¼�ÂÄÇAÁ�´&º�·�¼�ì*´C»e¼CálC{À�ÌhÂrÛ
µCº�ÁßÁÄ¹�Ë{ì*´�·^À~ì ½�ºi¾�´�º�¼�´C¸DC À�Ã�¿A»�À�¿9Àh¼�ÂÄ¸�ÂÄÀh·�¼�F�Ë{Àh·^´�Ã;À�»=´vº�µe½�À�Ã)¼�ÀhÅ�´�Ì�»�ÀhÉ^¿�À�Ã
¸�½�´ �
B?��ËzÇAÉ^¸�¸�½^´3¾!º�ÁßÉ^´1À�Ã)´vº�µe½ ¿�»�À�¿9Àh¼�ÂÄ¸�Â�Àh·2Â�¼?æ�³<;�!�á-ÜGÀ�Ã;À�»cÅ�º�Á�ÁÄ¹ëì�´3»�´C¿^Û
»e´v¼�´v·|¸�¸�½�Âß¼�º�¼�º�¼�Â�Å�¿AÁÄ´&½^ÀhÅ�À�Ì�´v·^´CÀhÉ�¼�µ¶ÀhÁ�ÁÄ´vµ¶¸�Â�Àh·EËEº3¼�É�ÇA¼�´C¸ �i� ��ËZÃ¨À�»�´+*Gº�Å�¿AÁÄ´
� 
��.-^�0/,�há

E &�'�'�dm\�/2*,*'?£ÜP´vµ¶Àh·�ÆJË�ì*´�µCº�·OÂß·|¸�»�ÀGÆ�É�µ¶´¡Å1À�»e´�¸�½�º�·�Àh·^´�¿ZÀh¼e¼�ÂÄÇAÁÄ´�¸�»eÉ^¸�½^Û�¾!º�Á�É�´�º�¼�¸�½^´
º�·A¼�ì�´C»=¸�À�¸�½^´�UPÉ^´v¼�¸�ÂÄÀh·JË{ì
½�ÂßÁÄ´£¼�¸�Â�Á�Á-ÁÄ´vºv¾GÂ�·^Ì¡Àh·AÁÄ¹¤º�¼�Â�·^ÌhÁÄ´1º�·�¼�ì�´C»vá�å�·u¸�»�ÀGÆ�É�µCÂ�·^Ì
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¸�½AÂ�¼
íGÂ�·�Æ�À�Ã§¿AÉ�»�´&ÃÍÉ^ÎCÎvÂ�·^´v¼e¼
Â�Å1¿�Á�ÂÄ´v¼�¸�½Aº+¸ 3�µCº�·¤Ç9´�=�É�¼�¸�Àh·^´ -AË9ÇAÉ�¸
¸�À¡º3Æ�´CÌ�»�´C´�á
å�·¡À�¸�½^´C»�ì�À�»cÆ�¼CË^ì*´?µCº�·�º�Á�ÁÄÀ~ì�º1Ì�»eº�ÆAÉ�º+¸�´vÆ � � 2���, 	
2 ���&À�Ã-¸�½^´?Â�Æ^´v·u¸�ÂrãA´vÆ�¾+º�Á�É^´�á
B¤º+¸�½^´vÅ�º+¸�ÂßµCº�Á�ÁÄ¹�Ë{ì*´�½�ºi¾�´�Â�·|¸�»eÀPÆ�ÉAµ¶´vÆ¤·�Àiì º¡·PÉ�Å1´C»eÂßµCº�Á�ì*´vÂÄÌh½u¸�Â�·^Ì]5§Ù -^Þ�BÏÐ Ö<�vÑQÓ
Àh·�¸�½�´�º�·A¼�ì�´C» -�á�C{À�ÌhÂ�µCº�Á�ÁÄ¹�Ë7¸�½^´�¿�»eÀ�¿ZÀh¼eÂÄ¸�ÂÄÀh·>F�Â�¼£¼�¸�Â�Á�Á ��¸�½^´¡¾+º�Á�É^´�À�Ã63 Â�¼ - �GË
Ç�É^¸LÂ�¸��ù¼�¸�»eÉ^¸�½,Â�¼�·^Àiìq5§ÙmF7Þ�B Ð Ö<�vÑQÓ�á1ÜPÀ�Ã¨À�»eÅ�º�Á�Á�¹¡ì�´1»�´C¿A»�´v¼�´v·u¸L¸�½AÂ�¼�º�¼�º�¼eÂ�Å1¿AÁÄ´
½�´C¸�´C»�À�Ì�´v·^ÀhÉ�¼�µ¶ÀhÁ�Á�´vµ¶¸�ÂÄÀh·EË9º���ÃÍÉ^ÎCÎC¹�´vÁÄ´vÅ�´v·|¸��O� 3(�¥5§Ù 3EÞ¥� Bb����Ð Ö<�vÑQÓ�ËEÃ;À�»L´+*Gº�Å�¿AÁÄ´
� -G���¥ï��Qá

â2´&º�¼e¼�´C»�¸�·^À�¸4Àh·�ÁÄ¹3¸�½�º+¸�µ¶ÀhÁ�ÁÄ´vµ¶¸�Â�Àh·�¼)º�·�Æ�ì*´vÂÄÌh½|¸�´vÆ�´vÁ�´vÅ1´v·|¸�¼
º+»�´�¸�½^´�¿Aº+»eº�ÆAÂÄÌhÅ�º+¸�Â�µ
Ã¨À�»eÅ�¼�À�Ã4¿�»eÂßÅ&¸�ÂÄ¾�´�ÉA·�µ¶´C»�¸�º�Â�·u¸}¹�ËzÇAÉ^¸?º�Á�¼�À�¸�½�º+¸?¸�½^´3µ¶ÀhÁ�ÁÄ´vµ¶¸�Â�·^Ì � � 	
2 ���¤À�Ã4·�Àh·�¼�¿9´vµCÂrã�µCÂÄ¸o¹
º�·�Æ,¸�½^´'ì*´vÂÄÌh½u¸�Â�·^Ì � � 	
2 ����À�Ã�Ã¨É�ÎCÎvÂ�·^´v¼�¼�º+»�´�º�¼�É�8�µCÂÄ´v·|¸ ��1 � � � 3 � 1 ���JÃ¨ÀhÉ�·�Æ�º+¸�ÂÄÀh·¤Ã¨À�»�¸�½^´
Æ^´C¾�´vÁÄÀ�¿�Å1´v·|¸
À�Ãzº�Á�Á{Å1À�»�´?µ¶ÀhÅ�ÁÄ¿9´+*�À�»
½u¹uÇ�»cÂ�Æ�Ã;À�»eÅ�¼)À�ÃzÉA·�µ¶´C»�¸�º�Â�·u¸}¹�á

â2´?º�Á�¼�À£º�¼�¼�´C»�¸4¸�½�º+¸4¸�½�Â�¼*Â�¼§ì*´vÁ�Á�=�ÉA¼�¸�ÂrãA´vÆ�º�·�Æ�Å1À�¸�ÂÄ¾+º+¸�´vÆ�ÇZÀ�¸�½�Â�·�ÂÄ¸�¼4Å�º+¸�½^´vÅ�º+¸�Â�µCº�Á
¼�Â�Å�¿AÁ�Â�µCÂÄ¸o¹?º�·�Æ'ÂÄ¸�¼7¼�´vÅ�º�·u¸�Â�µ4µ¶Àh½^´C»�´v·Aµ¶´�á7å�·'À�¸�½^´C»7ì*À�»eÆ�¼vË�ì�´)Ç9´vÁ�ÂÄ´C¾�´*¸�½�º+¸�º�Á�ÁPÀ�¸�½^´C»�Å1À�»�´
µ¶ÀhÅ1¿AÁ�´+*�Ã;À�»cÅ�¼&´v·u¸�º�Â�Á�Ã¨É�ÎCÎvÂ�·^´v¼�¼CË7·^Àh·A¼�¿9´vµCÂrã�µCÂÄ¸o¹�ËzÀ�»'Ç9À�¸�½EË7º+¸£ÇZÀ�¸�½V¸�½^´�Å�º+¸�½^´vÅ�º+¸�Â�µCº�Á
º�·�Æ�¼�´vÅ�º�·|¸�Âßµ1ÁÄ´C¾�´vÁ�¼CË{º�Á�¸�½^ÀhÉ^Ìh½2¿9´C»e½�º+¿�¼�ì�ÂÄ¸�½,¸�½^´�Â�·�µCÁßÉ�¼�ÂÄÀh·¤À�Ã4º�Æ�Æ�ÂÄ¸�ÂÄÀh·Aº�Ázµ¶Àh·A¼�¸�»eº�Â�·u¸�¼
ì
½�Âßµe½�ì*´?ì
Â�Á�Á9Â�·u¸�»�ÀGÆ�É�µ¶´�Ç9´vÁÄÀiì&á

T ·�´'µ¶Àh·A¼�´ UuÉ�´v·�µ¶´'À�Ã§¸�½�Â�¼L¾GÂÄ´Cì Â�¼L¸�À�»�´�=�´vµ¶¸�¸�½�´'ÂßÆ^´vº�¸�½Aº+¸�¿�»�À�ÇAº+ÇAÂßÁ�Â�¼�¸�Â�µ�µ¶Àh· %�Â�µ¶¸�À�»
¿9Àh¼�¼�ÂÄÇ�Â�Á�Â�¼�¸�Âßµ�Â�Å1¿�»e´vµCÂ�¼�ÂÄÀh·'º+»�´LÂ�·�Æ^´C¿9´v·�Æ^´v·u¸-µCº+¸�´CÌ�À�»eÂÄ´v¼*À�ÃEÉ�·�µ¶´C»�¸�º�Â�·u¸}¹�á7³�º+¸�½^´C»vËP´vº�µe½�Â�¼�º
Å1À�»�´�µ¶ÀhÅ�¿AÁÄ´+*'´+*P¿�»e´v¼�¼�ÂÄÀh·'À�Ã9É�·�µ¶´C»�¸�º�Âß·|¸o¹'Âß·|¾�ÀhÁÄ¾GÂ�·^ÌL´vº�µe½3À�ÃZ¸�½^´v¼�´
µ¶Àh·�µ¶´C¿A¸�¼�À�ÃZÃ¨É^ÎCÎvÂß·^´v¼�¼
º�·�Æ�·�Àh·�¼�¿9´vµCÂrã�µCÂÄ¸o¹�á
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¿�º+»�¸�Â�µCÉ�Á�º+»�¼eÂÄÌh·�Ârã�µCº�·Aµ¶´ 8
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º�·AÆ ��Ã¨É�ÎCÎvÂrãA´vÆ�µCÁ�º�¼e¼�´v¼��'Ç9´vµ¶ÀhÅ1´?»eº�·AÆ^ÀhÅ ¼�´C¸�¼£ÙÍ¼�´C´?Ç9´vÁÄÀiì�Þcá
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ÆAÂ�¼�¸�»eÂÄÇ�É^¸�´vÆEá &^À�»7´+*^º�Å1¿AÁ�´�Ë!ÃÍÉ^ÎCÎC¹&¼�´C¸�¼-ÇZ´vµ¶ÀhÅ�´*¿9Àh¼�¼eÂÄÇAÂ�Á�Â�¸}¹�ÆAÂ�¼�¸�»eÂÄÇ�É^¸�ÂÄÀh·�¼CË!º�·�Æ
��ÃÍÉ^ÎCÎvÂrã�´vÆ�µCÁ�º�¼�¼�´v¼ �1Ç9´vµ¶ÀhÅ1´ ��¿9Àh¼�¼�ÂÄÇAÂßÁ�Â�¼�¸�Â�µ�¼�´C¸�¼��Gá

�0\h1,/JI,� KGaf*'?�âÊ½�º+¸7ì*´4µCº�ÁßÁ ��¼�´C¸�Û�¾!º�ÁßÉ^´vÆ'Ã¨É�ÎCÎC¹&´vÁÄ´vÅ1´v·u¸�¼��GËhÀ�»�¼�¸�»eÉ�µ¶¸�É^»�´v¼zì
Â�¸�½=¸�½�´*Ì�´v·�´C»eº�Á
Ã¨À�»eÅ �@������� Ù@�.�}Þ¥�QË)ì
½^´C»�´�� Ù@�.�lÞ � Ð Ö<�vÑQÓ�ËLº+»�´ëÌ�´v·^´C»eº+¸�´vÆÊ¾�´C»�¹O´vº+»eÁÄ¹�Â�· ´vÂ�¸�½^´C»
¸�½�´�¸�»cº�·�¼�ÂÄ¸�ÂÄ¾�´�À�»1Â�·u¸�»eº�·�¼�ÂÄ¸�Â�¾�´�¸�º�*GÀh·^ÀhÅ�ÂÄ´v¼Cá�æ
½^´v¼�´�º+»�´�¸�½^´�¼eÂ�Å1¿AÁÄ´v¼�¸=¼�¸�»eÉAµ¶¸�É^»�´v¼
ì�½�Â�µe½3µ¶Àh·|¸�º�Âß·�Ç9À�¸�½1ÃÍÉ^ÎCÎvÂ�·^´v¼e¼§º�·�Æ3·^Àh·�¼�¿9´vµCÂrã�µCÂ�¸}¹'Â�·1¸�½^´�Ã;À�»eÅ À�ÃJº?ì*´vÂÄÌh½u¸§ì
½�Âßµe½EË
µ¶Àh·u¾�´C»e¼�´vÁ�¹�¸�À�Ã¨É^ÎCÎC¹¡¼�´C¸�¼vËAÂ�¼ 2
	 ��� � �)º�µ¶ÀhÁ�ÁÄ´vµ¶¸�Â�Àh·Eá
Ü^É�µe½�¼�¸�»cÉ�µ¶¸�É^»�´v¼CË*º�·�Æ�À�¸�½^´C»e¼1µCÁ�Àh¼�´vÁÄ¹�»e´vÁ�º+¸�´vÆ�¸�À2¸�½^´vÅ¡Ë�Ã;À�»�´+*Gº�Å1¿�ÁÄ´¡¼�´C¸�Û�¾!º�ÁßÉ^´vÆ
ÃÍÉ^ÎCÎC¹V¼�´C¸�¼CË�µCº�·�Ç9´�µ¶Àh·�¼�¸�»eº�Âß·^´vÆ�¼�À,¸�½�º+¸'¸�½^´vÂÄ»'ì�´vÂ�Ìh½|¸�¼1º+»�´¡Â�·u¸�´C»�¾+º�Á�¼'¼�É^ÇA¼�´C¸�¼=À�Ã
Ð Ö<�vÑQÓ�Ë*»�´v¼�ÉAÁÄ¸�Â�·^Ì^Ë-Ã¨À�»1´+*Gº�Å1¿�ÁÄ´�Ë�Â�·�Â�·u¸�´C»�¾!º�ÁÄÛ�¾!º�Á�É�´vÆ�ÃÍÉ^ÎCÎC¹�´vÁÄ´vÅ�´v·|¸�¼1º�·�Æ�Â�·u¸�´C»�¾+º�ÁrÛ
¾+º�Á�É^´vÆ�Ã¨É^ÎCÎC¹�¼�´C¸�¼Cá
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É�·�Â�¾�´C»e¼�´4À�ÃZÆAÂ�¼�µ¶ÀhÉ^»e¼�´���º+»�´
º�Áß¼�À¡ºv¾+º�Â�Á�º+ÇAÁÄ´'º�·�Æ,É�¼�´vÆ,¼�ÀhÅ�´Cì
½�º+¸�Â�·¤¸�½^´'»�´v¼�É�Á�¸�¼
Ç9´vÁÄÀ~ì?á &^À�»?´+*^º�Å1¿AÁÄ´�Ë9ì*´�µCº�·
Á�´C¸ �P
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´+*P¿�»e´v¼�¼�ÂÄÇAÂßÁ�ÂÄ¸}¹�á
ÜP¿9´vµCÂrã�µCº�ÁßÁÄ¹�Ë{¸�½^´�º�Æ�Æ�Â�¸�ÂÄ¾PÂ�¸}¹¤À�Ã�¿�»�À�ÇAº+Ç�Â�Á�ÂÄ¸o¹¤º�Á�Á�Àiì
¼&¸�½^´3´+*G¿�»�´v¼e¼�ÂÄÀh·�À�Ã�µ¶Àh·�%�Â�µ¶¸CË-À�»£»eº�·GÛ
Æ^ÀhÅ�·�´v¼�¼Cá-î�·�Æ�¸�½^´
Å�º�*^ÂÄ¸�ÂÄ¾GÂÄ¸}¹£À�Ã9¿9Àh¼�¼�ÂÄÇAÂßÁ�ÂÄ¸}¹?º�ÁßÁÄÀiì
¼�¸�½^´�´+*G¿�»�´v¼�¼�Â�Àh·1À�Ã�À�»cÆ�Â�·�º�Á^µ¶Àh·�µ¶´C¿A¸�¼
¼�É^»e»�ÀhÉ�·�Æ�Âß·^Ì=Æ�Âß¼�¸�º�·�µ¶´v¼�º�·�Æ�µCº+¿Aº�µCÂÄ¸�ÂÄ´v¼&Ð �+Ó�á
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&-Â�·�º�Á�Á�¹�ËA·^Àiì ¸�½�º+¸
¸�½�´v¼�´&ÇAº�¼eÂ�µ?¼�¸�»eÉAµ¶¸�É^»�´v¼
½Aºv¾�´£ÇZ´C´v·ëÂ�Æ^´v·u¸�ÂrãA´vÆEË^¸�½�´C¹�º+»�´=ºi¾!º�Â�Áßº+ÇAÁÄ´?Ã¨À�»
Â�·u¸�´C»�¿�»�´C¸�º+¸�Â�Àh·Eá�î4¸�¸�´vÅ1¿A¸�Â�·^Ì�¸�À�¼�´vÅ�º�·|¸�ÂßµCº�Á�ÁÄ¹¡Â�Æ^´v·u¸�ÂÄÃ¨¹�¸�½^´v¼�´&¾!º+»eÂ�ÀhÉ�¼�¼�¸�»eÉAµ¶¸�É^»�´v¼)»�´v¼eÉ�ÁÄ¸�¼
Â�·�¸�½^»e´C´?¿9Àh¼�¼�ÂÄÇAÁ�´L¼�Â�¸�É�º+¸�ÂÄÀh·�¼ 8

� æ�»eº�Æ�Â�¸�ÂÄÀh·�º�Á9Ã¨À�»eÅ�¼�º+»�´�»e´vµ¶Ài¾�´C»�´vÆEËZÃ¨À�»�´+*Gº�Å�¿AÁÄ´�ÃÍÉ^ÎCÎC¹3À�»
»eº�·�Æ^ÀhÅ ¼�´C¸�¼Cá

� ��Àh·u¸�»eº�Æ�ÂÄ¸�ÂÄÀh·Aº�ÁlË
ÇAÉ�¸�Å1´vº�·AÂ�·^Ì�ÃÍÉ�Á
º�·�ÆÊ¼�É�Ì�Ì�´v¼�¸�ÂÄ¾�´�Ë�Ã;À�»cÅ�¼�º+»�´,Ì�´v·^´C»eº+¸�´vÆEá æ�½�Â�¼
Âß¼1¸�½^´�µCº�¼�´�Ë)Ã¨À�»�´+*^º�Å1¿AÁ�´�Ë�ì
Â�¸�½�¸�½^´�¼�¸�»cÉ�µ¶¸�É^»�´�ì*´�µCº�Á�Á�¸�½^´ ��ÃÍÉ^ÎCÎvÂrãA´vÆÈµCÁ�º�¼�¼��GË)º
µ¶ÀhÁßÁÄ´vµ¶¸�ÂÄÀh·�À�Ã�º+»eÇAÂÄ¸�»eº+»eÂßÁÄ¹�ì*´vÂÄÌh½|¸�´vÆV¼�É^Ç�¼�´C¸�¼CË{ì�½^Àh¼�´�º�Æ�ÆAÂÄ¸�ÂÄ¾�´vÁÄ¹,µ¶Àh·�¼�¸�»eº�Âß·^´vÆ2Ã¨À�»eÅ
Âß¼�º'»eº�·�Æ^ÀhÅ ¼�´C¸Cá
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Â�¸�½3º�·�º+¿�¿�»eÀ�¿�»eÂ�º+¸�´
Á�º+Ç9´vÁlá �4É^¸
Â�·¡º�ÆAÆ�ÂÄ¸�ÂÄÀh·�º'ã�·Aº�ÁEµCº�¼�´&µCº�·�»e´v¼�É�ÁÄ¸ 8
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À�Ã{¸�½�´�¿Aº+»e¸�Â�µCÉ�Á�º+»*ÇAº�¼�Â�µLº�·�Æ�µ¶Àh·�¼�¸�»cº�Â�·^´vÆ3Ã;À�»eÅ�¼�ì�½�Â�µe½3ì*´�½Aºv¾�´�´+*^º�Å�Â�·^´vÆ�¼�À'Ã¨º+»iá�æ�½^´v·
¸�½^´v¼�´*¿Aº+»�¸�Âßº�Á|»�´v¼eÉ�ÁÄ¸�¼{º+»e´*Æ^´C¸�º�ÂßÁÄ´vÆ=Âß·?¸�½^´4µ¶Àh·|¸�´+*G¸7À�Ã^Ç9À�¸�½&¸�½�´�¸�»eº�·A¼�ÂÄ¸�ÂÄ¾�´*º�·�Æ=Âß·|¸�»eº�·A¼�ÂÄ¸�ÂÄ¾�´
Å1´C¸�½^ÀGÆ�¼Cá�³
´v¼�É�ÁÄ¸�¼�Ã¨À�»?¸�½^´�¸�»eº�·�¼�ÂÄ¸�Â�¾�´�Å1´C¸�½^ÀGÆ�º+»�´�¼�½^À~ì
·�Â�· &-ÂÄÌh¼váEÒ � ×PË-º�·AÆ,¸�½^Àh¼�´�Ã¨À�»
¸�½^´&Âß·|¸�»eº�·A¼�ÂÄ¸�ÂÄ¾�´�Å1´C¸�½^ÀGÆ¡Â�· &-ÂÄÌh¼CáZÝ � 6uá
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ì
Â�¸�½�Â�·VÇ9À�¸�½�¸�½^´
¸�»eº�·�¼eÂÄ¸�ÂÄ¾�´?º�·�Æ�Âß·|¸�»eº�·A¼�ÂÄ¸�ÂÄ¾�´�Å1´C¸�½^ÀGÆ�¼Cá

æ�½�´�Á�´CÃ;¸�µ¶ÀhÁ�ÉAÅ�·�Â�·�Æ�Â�µCº+¸�´v¼l© ¨ �y©�áD&�À�»�´+*Gº�Å�¿AÁÄ´�Ë�º1æ�¹u¿9´&Ô?&�É^ÎCÎC¹ !§Á�´vÅ1´v·|¸�½Aº�¼)¸}ì*À
ÁÄ´C¾�´vÁ�¼�À�Ã7ÃÍÉ^ÎCÎvÂ�·^´v¼�¼�º�·�ÆëÀh·^´=ÁÄ´C¾�´vÁ�À�Ã�·^Àh·�¼�¿Z´vµCÂÄã�µCÂÄ¸}¹�á�&�À�»L´vº�µc½,¼�¸�»eÉ�µ¶¸�É^»e´&Ì�´v·^´C»eº+¸�´vÆJË�ì*´
º�Á�¼�À3Â�·�Æ�Â�µCº+¸�´�º�¼eÂ�Å1¿AÁÄ´�µCº�·^Àh·AÂ�µCº�ÁE´+*^º�Å1¿AÁÄ´?Æ^»cºvì
·¡Ã¨»�ÀhÅ ¸�½�´&É�·�ÂÄ¾�´C»c¼�´�À�Ã7Æ�Â�¼�µ¶ÀhÉ^»c¼�´Z�?

�.-^�0/,�21L�há?&-Â�·�º�Á�ÁÄ¹�ËZì*´'Âß·�Æ�Â�µCº+¸�´£¸�½^´'º+¿�¿�»�À�¿�»cÂ�º+¸�´£Áßº+ÇZ´vÁ�À�»?Æ^´v¼�µ¶»cÂÄ¿�¸�ÂÄÀh·�À�Ã§¸�½^´1¼�¸�»eÉAµ¶¸�É^»�´�á
ÜPÀhÅ1´�À�Ã�¸�½^´v¼�´?Á�º+Ç9´vÁ�¼*º+»�´�·^Ài¾�´vÁ�á§æ�½^Àh¼�´�Á�º+Ç9´vÁ�¼*Â�· UPÉ^À�¸�º+¸�ÂÄÀh·¡Å�º+»�íG¼)º+»�´�À�Ã UPÉ^´v¼�¸�Â�Àh·�º+ÇAÁÄ´
¼�´vÅ�º�·u¸�Â�µ?¼eÂÄÌh·�Ârã�µCº�·Aµ¶´�á
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Æ^´v¼�µ¶»eÂÄÇ9´vÆ
Â�·�ÜP´vµ+áuÒ^á¥ïPá�æ�½^´
Ç�º�¼�´�Ã¨À�»eÅ�¼�Ã¨»�ÀhÅ ì�½�Â�µe½3¸�½^´C¹�º+»e´LÆ^´C»cÂÄ¾�´vÆEËuº�·AÆ�¸�½^´LÃ¨À�»eÅ À�Ã�µ¶Àh·�¼�¸�»eº�Â�·u¸
´vÅ1¿AÁ�Ài¹�´vÆEËAº+»e´&º�Á�¼�À�Á�Âß¼�¸�´vÆEá
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�-º+»�¸�Â�º�Á-»�´v¼eÉ�ÁÄ¸�¼LÃ;À�»�¸�½�´1¸�»eº�·�¼�ÂÄ¸�Â�¾�´£Å1´C¸�½�ÀPÆ2º+»�´�¼e½^Àiì
·,Â�· &-ÂÄÌh¼CáEÒ¡º�·�Æ�×Pá?&-ÂÄÌ^áEÒ¡¼�½^À~ì
¼
¸�½^´�ÇAº�¼�´LÃ¨À�»eÅ�¼4¸�½�»�ÀhÉ^Ìh½�© ¨E©oj�© �y©<�ÈïPËAº�·�Æ�¼�ÀhÅ1´�À�Ãz¸�½^´�»�´v¼eÁ�É^¸�Â�·^Ì'µ¶Àh·�¼�¸�»cº�Â�·^´vÆ�Ã;À�»cÅ�¼Cá
&-ÂÄÌ^áA×£µ¶Àh·|¸�Âß·uÉ^´v¼�ì
ÂÄ¸�½�¼�ÀhÅ1´�¼�¸�»eÉAµ¶¸�É^»�´v¼4ì
ÂÄ¸�½b© ¨E© jª© �A© �ÈïPËAµ¶Àh·�µCÁ�ÉAÆ�Â�·^Ì=ì
ÂÄ¸�½�´C¾PÂßÆ^´v·�µ¶´
¼�´C¸�¼Cá
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·EËGÂ�·
À�»eÆ^´C»
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Uncertainty


Vagueness:

Fuzzy Sets
 Ambiguity


Nonspecificity:

Possibility Theory


Conflict:

Probability Theory
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 Formalism 2


Application 1
 Application 2
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Application 3
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Fuzzy

Sets


Probability

Distributions


Possibility

Distributions


Conflict:

Frequency/


Chance


Vagueness:

Linguistic

Variables


Graded

Nondeterminism:


Elastic

Constraints


Syntactic


Intervals


Pure Imprecision:

Imprecise


Measurements


&-ÂÄÌhÉ^»�´&ï 8 ÜPÀhÅ1´?Ã¨À�»eÅ�º�Á�Âß¼�Å�¼4º�·�Æ¡¸�½^´vÂ�»�º+¿�¿AÁ�Â�µCº+¸�Â�Àh·�¼)Â�·�è{é;ê�á



���������
	���
�����
���
���������������� Ô+Ö

a

Element


<a,.3>

Fuzzy Element


{a,b}

Subset


<a,<.3,.2>>

Fuzzy


Weighted Element


<<a,.3>,.2>

"Weighted


Fuzzy Element"


<b,<a,.3>>

"Fuzzy Element


Weighted Element"


<{a,b},.3>

"Fuzzified Subset"
<a,{.2,.3}>


Set-Valued Fuzzy Element


{<a,.3>,<b,.2>}

Fuzzy Set


{{a,b},{b,c}}

Class


{<a,{.2,.3}>,<b,{.3,.4}>}

Set-Valued Fuzzy Set


{<{a,b},.3>,<{c,d},.4>}

"Fuzzified Class"


{<{a,b},.3>,<{c,d},.7>}

Random Set =


Body of Evidence


Weight Last


Weight First =

Weight Whole


Make Whole

Weight


Make Parts Collections =

Collect Them


Make First

Collection


Make Last

Collection
Collect


Them
 Weight Whole


Make Whole

Weight


Weight Parts


{<a,.3>,<b,.7>}

Probability Distribution


Weight

Parts
Collect


Them


Additive


Additive
 Collect Them


Weighting

Collection

Constraint


0,2
 0,1


2,0


1,1


2,1


Weight Parts


<a,{<.3,.2>,<.2,5>}>

Type II


Fuzzy Element


Make Last

Collection


{<a,<.3,.2>>,<b,<.4,.6>>}

Collection of "Fuzzy

Weighted Elements"


   1,2


{<a,.3>,<b,1>}

Possibility Distribution


Interval


{<a,[.2,.3]>,<b,[.3,.4]>}

Interval-Valued Fuzzy Set


Maximal


1,0


Collect

Them


<a,[.2,.3]>

Interval-Valued

Fuzzy Element


Interval


Collect Them


0,0


<{<a,.2>,<b,.3>},.3>

"Weighted Fuzzy Set"


Weight Whole


{{<a,.3>,<b,.3>},

  {<b,.2>,<c,.3>}}


"Fuzzy Class"


Make First

Collection


Make Whole

Weight


Collect

Them


&-ÂÄÌhÉ^»�´�Ò 8 �-º+»�¸�Â�º�Á4Á�º+¸�¸�Â�µ¶´�À�Ã�É�·�µ¶´C»�¸�º�Â�·u¸}¹ »�´C¿�»�´v¼�´v·|¸�º+¸�ÂÄÀh·A¼CË�¸�»eº�·�¼eÂÄ¸�ÂÄ¾�´�Å1´C¸�½^ÀGÆEË�© ¨E©�j© �y©J� ïPá



���������
	���
�����
���
���������������� ÔGÑ

{<{<a,.2>,<b,.3>},.3>,

  <{<b,.3>,<c,.4>}.4>}


Level 2 Fuzzy Set


{<a,{.2,.3}>,<b,{.3,.4}>}

Set-Valued Fuzzy Set


{<{a,b},.3>,<{c,d},.4>}

"Fuzzified Class"


2,1


<a,{<.3,.2>,<.2,5>}>

Type 2


Fuzzy Element


{<a,<.3,.2>>,<b,<.4,.6>>}

Collection of "Fuzzy

Weighted Elements"


   1,2


<{<a,.2>,<b,.3>},.3>

"Weighted Fuzzy Set"


{{<a,.3>,<b,.3>},

  {<b,.2>,<c,.3>}}


"Fuzzy Class"


{<a,{<.3,.2>,<.2,5>}>,

  <b,{<.4,.3>,<.2,6>}>}


Type 2 Fuzzy Set


Weight Parts

Collect

Them


Make Parts

Collections


Collect

Them


2,2


{<a,{{.2,.3},{.3,.4}}>,

  <b,{{.3,.4},{.5,.6}}>}


"Class-Valued Fuzzy Set"


3,1


Weight Parts


Make Last

Collection


Interval


{<a,{[.2,.3],[.3,.4]}>,

  <b,{[.3,.4],[.5,.6]}>}


"Class-Interval

Valued Fuzzy Set"


{<a,[.2,.3]>,<b,[.3,.4]>}

Interval-Valued Fuzzy Set


Make Last

Collection


Weight Parts


{<a,{<[.2,.3],.4>,<[.3,.4],.6>}>,

   <b,{<[.3,.4],.3>,<[.5,.6],.7>}>}


Evidence Set


3,2


{<{a,b},.3>,<{c,d},.7>}

Random Set =


Body of Evidence


Additive


{<[-1,3],.3>,<[2,5],.7>}

Random Interval


Ω
 = R,

Interval


{<[.2,.3],.3>,<[.3,.4],.7>}

Random Interval of [0,1]


Ω
 = [0,1]


Ω
 = R,

Interval


<a,{<[.2,.3],.3>,<[.3,.4],.7>}>

"Random Interval of [0,1]


Weighted Element"


Make Whole

Weight


Collect

Them


Weighting

Collection

Constraint
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F

<a,.3>


Fuzzy Element


a

Element


N

{a,b}


Subset


FF

<a,<.3,.2>>


"Fuzzy weighted

element"


FN

<a,{.2,.3}>

Set-Valued


Fuzzy Element


NF

{<a,.3>,<b,.2>}


Fuzzy Set


NN

{{a,b},{b,c}}


Class


NFN

{<a,{.2,.3}>,<b,{.3,.4}>}

Set-Valued Fuzzy Set


NNF

{<{a,b},.3>,<{c,d},.4>}


Fuzzy Class


{<{a,b},.3>,<{c,d},.7>}

Random Set =


Body of Evidence


{<a,.3>,<b,.7>}

Probability Distribution


Additive


Additive


{<a,.3>,<b,1>}

Possibility Distribution


Interval


{<a,[.2,.3]>,<b,[.3,.4]>}

Interval-Valued Fuzzy Set


Maximal


Fuzziness

Nonspecificity


Constraint


N = Nonsepcificity

F = Fuzziness


NFF

{<a,<.2,.3>>,<b,<.3,.4>>}


Collection of "Fuzzy

weighted elements"


<a,[.2,.3]>

Interval-Valued

Fuzzy Element


Interval


0,0


0,1


0,2

1,1


1,2


  2,0


1,0


2,1
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NFN

{<a,{.2,.3}>,<b,{.3,.4}>}

Set-Valued Fuzzy Set


NNF

{<{a,b},.3>,<{c,d},.4>}


Fuzzified Class


Fuzziness

Nonspecificity


Constraint


N = Nonsepcificity

F = Fuzziness


2,1


Interval


{<a,{<[.2,.3],.4>,<[.3,.4],.6>}>,

   <b,{<[.3,.4],.3>,<[.5,.6],.7>}>}


Evidence Set


NFNNF

{<a,{<{.2,.3}.6>,<{.3,.4},.7>}>,

  <b,{<{.3,.4},.1>,<{.5,.6},.2>}>}


"Fuzzy Class-Valued Fuzzy Set"


{<a,{<[.2,.3].6>,<[.3,.4],.7>}>,

   <b,{<[.3,.4],.1>,<[.5,.6],.2>}>}

"Fuzzy Class-Valued Fuzzy Set"


3,2


Additive


{<{a,b},.3>,<{c,d},.7>}

Random Set =


Body of Evidence


Additive


{<[-1,3],.3>,<[2,5],.7>}

Random Interval


Ω
 = R,

Interval


NFNF

{<a,{<.3,.2>,<.2,.5>}>,

  <b,{<.4,.3>,<.2,.6>}>}


Type II Fuzzy Set


2,2


NFNN

{<a,{{.2,.3},{.3,.4}}>,

  <b,{{.3,.4},{.5,.6}}>}


"Class-Valued Fuzzy Set"


2,2
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