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¸G¹Rº�»©¼N½#¼�¾�¿N¼�¿u¾{»#¾{ÀRÁ�»Â½lÃZÄR¿HÅ*½RÆNÇR¾]»#ºÉÈÀ®Ã�Ä¿�½ÊÀRÄ%Ë�¾ZÆÌÈ3¿ÍÄRÎ[¼
ÅÂÎUÆiÁdºiÏ]½U»�Á¥»�¾�¿¤Ë�º�ÏZ¾±Ái¹U½RÁ�¼�¿CÄ%Ë�º�ÇR¾]»PË�ºd¿bÁjÎ%½RÆdÆ ÐÑ»HÐ%ÀGÏ{¹R¿CÄ%ÀGÄÎ�»Ò»�¾�Ó
Å*½ ÀRÁjºiÏ{»	º�ÀÔ½U»uÐ ÀRÏ{¹G¿ÍÄ ÀRÄÎ%»]Ã_½GÎUÆiÁdÓ ¼�¿CÄ%ÀG¾x¾{À%Ë�ºd¿CÄ%ÀUÅ�¾]ÀRÁ�»7Õo¸R¹R¾³ÇR¾�Ó
»#ºÉÈÀÖ¾]Å+¼�ÆiÄ_Ð%»�½ÖÏZÆdº�¾]ÀRÁjÓe»#¾Z¿¤Ë�¾Z¿�½R¿uÏ{¹RºiÁd¾_Ï_ÁjÎU¿u¾Êº�ÀX×x¹RºiÏ{¹�È3¿ÍÄRÎ[¼
Å�¾{Å*Ø¾�¿u»7¹Gº ¼ÙºÉ»³Å*½GºÉÀGÁ�½GºÉÀG¾{Ç*ÀGÄUÁRØZÐÔ¾{Ë�¾Z¿�Ð©¼�¿CÄUÏZ¾{»7»©ØUÎUÁGÄ%ÀGÆ ÐÂØZÐ
ÇR¾{ÇSº�Ï_½Ád¾{Ç�Å�¾]Å*Ø¾Z¿H»7¹Rº ¼F»#¾Z¿bËZ¾Z¿H»bÚG×x¹RºdÆ�¾lË�ºd¿bÁjÎ%½GÆiÆ Ð*»HÐ%ÀGÏ{¹R¿CÄ%ÀGÄÎ�»
ÈS¿CÄÎ[¼�ÅÂÎUÆiÁdºiÏ]½U»�ÁNºÉ»*º�Å+¼�Æi¾{Å�¾{ÀGÁi¾]Ç�Ø�Ð�»�¾�¿¤Ë�º�ÏZ¾Ô¾]ÀUÇSÓ ¼�Äº�ÀRÁ�»l¿[Î�ÀSÓ
ÀGº�À È¥½RÁ%Á�¹R¾+Ï�Æiºi¾{ÀGÁ�»�ÕSÛ�¼�¾_ÏZº Ü®Ï_½RÆdÆ Ð{Ú�Ái¹¾G¼N½#¼�¾Z¿3ÇR¾iÜ³ÀG¾{»o»#¾Z¿bË�ºiÏ_¾	»�¾�Ó
Å*½ ÀRÁjºiÏ{»ZÃ�Ä¿�Á�¹R¾xÏZÆdº�¾]ÀRÁjÓe»#¾Z¿bËZ¾Z¿�ºÉÀGÁi¾�¿ ÃZ½Ï_¾#ÚÁ�¹½Áº�»bÚ¤ÃZÄR¿NÁi¹¾©È3¿ÍÄRÎ[¼
Å�¾{Å*Ø¾�¿u»7¹Gº ¼F»�¾Z¿bË�ºiÏ_¾{ÕA¸R¹¾Ì¼N½�¼�¾Z¿NÁi¹¾]À*»j¼�¾_Ï�º Ül¾{»�Ë�ºi¿[ÁdÎ ½RÆdÆ Ð*»uÐ%ÀSÓ
Ï{¹R¿CÄ%ÀGÄÎ�»+»�¾]Å*½ ÀRÁjºiÏ{» ÃZÄR¿	Á�¹R¾xÀG¾#×XÈ3¿ÍÄRÎ[¼ÊÅÂÎUÆiÁdºiÏ]½U»�ÁR»�¾�¿¤Ë�º�ÏZ¾�Ú3½ »
½ÒÏZÄÆdÆ�¾ZÏ_Ájº�Ä ÀÒÄÍÃ)ÏZÄ%Å�Å�Ä%ÀSÆ ÐÒÎ�»#¾{Ç&»�½CÃ�¾_Á ÐÒ½ ÀUÇPÆiº�ËZ¾]ÀR¾]»[»�¼�¿CÄ7¼�¾�¿¤Ó
Ádºi¾{»�ÕSÝAº�À½GÆiÆ Ð#ÚÁi¹¾3¼�½�¼�¾�¿%¼�¿u¾{»#¾{ÀGÁ�»NÀG¾#×Þ½RÆÉÈGÄ¿7º�Ái¹ Å�»�Ái¹U½RÁUÎ�»#¾xÁi¹¾
ÇR¾�ÜxÀR¾]Ç�ÈS¿CÄÎ7¼�Å�¾{Å*ØR¾Z¿u»�¹Rº ¼�»#¾Z¿¤Ë�º�ÏZ¾ÂÁdÄFºÉÅ+¼+Æ�¾]Å�¾{ÀRÁÌÁi¹¾�»j¼�¾ZÏZºdÓ
Ü®¾{ÇÂ¼+¿ÍÄ�¼�¾�¿bÁjº�¾]»7Õ±¸R¹R¾�½RÆÉÈGÄR¿[ºiÁ�¹UÅßÁi¹U½RÁU¼�¿CÄ%Ë�ºÉÇG¾{»ÂÁi¹¾�ÏZÄ%Å+¼+Æ�¾ZÁi¾
Ë�ºd¿bÁjÎ%½RÆdÆ ÐÒ»uÐ%ÀGÏ{¹R¿CÄ%ÀGÄÎ%»¥»#¾{Å*½UÀRÁjº�Ï]»Â¾¤àU¾ZÏZÎ Ád¾{»)ºÉÀÊ½P»{ºÉÀUÈSÆi¾)Å�¾{»{Ó
»7½�ÈR¾³¿CÄÎ%ÀUÇ�ºÉÀ�¼�½R¿H½GÆiÆi¾ZÆZ×lºiÁ�¹*Ái¹¾+Å�¾]Å*Ø¾Z¿H»7¹Rº ¼&»�¾�¿¤Ë�ºiÏ_¾oá »�½�ÈS¿u¾Z¾ZÓ
Å�¾{ÀRÁ+Ä%ÀâË�º�¾{×³»bÚ³½ ÀUÇ�ºÉ»)Á�¹R¾Z¿u¾�Ã�Ä¿u¾)Å�ÄR¿C¾�¾�ÃiÜ®ÏZºi¾{ÀGÁ�Ái¹U½ ÀÂ¼+¿u¾{Ë�ºdÓ
ÄÎ�»{Æ Ð*»#Î�È ÈR¾{»#Ái¾]Ç�½RÆÉÈGÄR¿[ºiÁ�¹UÅ�»G¼+¿ÍÄ%Ë�ºÉÇSºÉÀUÈ�»#ÎUÏ{¹�»#¾{Å*½ ÀGÁdºiÏ{»�Õ
ãÂä_åæ�çUèZé3ê_ëRì v¤k ` zÂwxk y�y�`UgUhj\ZW]cihek%g3�]í³h�vHci`GW]pG|GrUgR\]^Uv¤k g r%�
îxa_pihjW{tRpdaxV�`picihj\ZW�YHcÍ�Zïok�vHy&W]pVXk �a_pihigRqG�]feðCñò��`Ucek%y&W]cjW ó

ô3õÌö�÷³´#µ øNù³úx·R´�ûCøN÷
ì vbk%`Uz�\Zk y�y�`Ughd\�W{cdhjk g�Y¤rGY¤cda_y�YâW{vHaXzGk�ü�a{v¤mC`p�t `hdpd� hdgq

tRpjk \]ýSY©cd^RW]cAmuW]\_hdpihiceW{cjaÂci^Ra��Ua{þUa_pjk�zy�a_gUc5kUm©mCW{`Rp�ceÿÍcjkUpia]v¤W]gUc5�UheY[ÿ
c�vHh�t `cdaZ�®W#zzRpihd\�W{cdhjk gGY��CYba_a��H�_�U���R� }�� mHk�vS� h�Y¤\]`SY[Y¤hjk g¥k mcd^a+`Ucdhdpjÿ
hicdr�k m+q%vbk%`Uz&\Zk%y�y�`gUhj\ZW]cihek%g&YHrSYHcja]y�Y	�[ó ì v¤k ` z&\�k%y�y�`Ughd\�W_ÿ
cihek%g�zv¤k þ hj�Ua�Y5cd^a®gRk cihek%g�kUm È3¿ÍÄRÎ[¼Ò½UØU»�Áj¿H½ÏZÁdºiÄ%À �Zü�^Uhj\]^ÂW_pipjk�ü�Y
zUvbk \_a�Y[Yba�Y5cek¥tRaxa�WZY¤hdpirÂk�vHqW]gUh�
_a_�lhdg�y�`picihj\ZW�YHcq v¤k ` z3Y#ó ì v¤k ` z
\Zk%y�y�`gUhj\ZW]cihek%glY¤rGYHcja]y�Yocdr zRhd\�W]pdp�rlhigcda]q v¤W]cda+cjü�k®cdr zRa�YokUmoY¤a]vuÿ
þ hj\_a�Y ë q v¤k ` z*y�a_y)tRa{v[YH^h�zÂW]g�*vHaZp�heW#tGpiaxq v¤k ` z*y�`Rp�cdhd\�WZY¤cCó n�^a
y�a]y)tRa]vbY¤^Uhiz�Yba{v¤þ hj\_a¥y&W{hdgUceW{hdgGY	W�piheY¤cihdgq�kUmAci^Ra¥\_` vuvHa_gUcjp�r�W]\�ÿ
cih�þUaÂW{gR��\Zk gUgRa_\]cja_�&q%vbk%` z�y�a_y)tRa]vbY³W]g���Ua_pih�þ a]vbY©ci^heYxhigRmuk%vuÿ
y&W{cdhjk gâcekâhdc�Y�\Zp�hja]gceYÂü�^Ra]ga{þUa{vlhdcx\]^GW{gRqUa�Y{óÙn�^aFk%`Uciz`c©kUm
ci^Ra&y�a_y)tRa{v[YH^h�zÞY¤a{v¤þ hj\_a�h�Y�\�W]pdpiaZ�ÙW Ë�ºi¾#× ó�îxa_piheW#tRpda�y�`piciheÿ
\ZWZY¤cY¤a]vHþUhd\Za�Y3ci^GW{c �UaZp�hiþ a{vGy�a�Y7YbW]qa�Y3cjklcd^a	\]`UvCv¤a]gc�þUhda{üÑy�a]y&ÿ
tRa{v[YA\�k%y)zRpda]y�a_gUc%cd^a³y�a_y)tRa]vbY¤^UhizÔY¤a{v¤þ hj\_aUó%fCg�ci^heYAzGW#zGa{vH�_ü�a
zUv¤a�Y¤a_gUcGWxgGk%þ a_pUq%vbk%` zÂy�`picihj\ZW�YHc3Y¤a{v¤þ hj\_aUó

ì v¤k ` z \Zk%y�y�`gUhj\ZW]cihek%g Y¤rGYHcja]y�YÑ`SYH`RW_pipir vu`g hdg WZYHrgRÿ
\]^Uv¤k gRk%`SY+mCW{`Rp�ceÿ�zUvbk%ga�a_g�þUh�vbk%gy�a]gceY{óNfCg�Y¤`\]^�a]g%þ hiv¤k gUy�a_gUc�Y7�
q%vbk%`Uz¥\Zk y�y�`Ughd\�W{cdhjk g¥YHrSYHcja]y�Y5qUa_ga{vbW]pdpir®zv¤k%þUhd�a+Ybk y�a©þ W#vHhjÿ
W{gc%kUm Ë�ºi¿[ÁdÎ ½RÆ_»uÐ ÀRÏ{¹G¿ÍÄ À�Ð Y¤a]y&W]gUcdhd\�Y3ü�^hd\_^�Y¤rUg\_^ vbk%gh�
ZaNy�a]y&ÿ
tRa]vbY¤^UhizâgRk cih�S\ZW]cihek%gSY�ü�hdci^âvHa]qU`pjW#v®y�a�Y[Y[W]qUa�Y*W]g�Pcd^U`SY�YHhdy&ÿ
`pjW{cja&W��#tRa]ghdqUg���ü�k�v¤pd�Fhigâü�^hd\_^Êy�a�Y7YbW_qUa��a_pih�þ a{vHrFheY�vHaZp�heÿ
W#tGpia¥ü�hicd^Uhdg)ci^Ra*Y¤a]cokUmN\Zk gUgaZ\]cja_�*zUvbk \_a�Y[Yba�Y#óo|S`\]^�Y¤a_y&W{gcihj\�Y
W#v¤a®a�YuzRaZ\]heW]pdp�rÂ`GYba_mC`pRmuk%vÌ\Zk gGY¤c�vH`\_cihdgq*muW{`Rp�ceÿ�cek pda{vbW{gcW#zzRpihd\�W_ÿ
cihek%gSY³cd^RW]cAy&W{hdgUceW{hdg�\Zk gGY¤heY¤cda_gUc5vHa]zRpihd\�W{cja_�ÒY¤cjW]cda�kUm©Y[k%y�a�Ybk�vHc
��aUó q3óÉ�����G� � ~�� �7ó)n�^a�ýUa{r¥W�YuzGa_\]c kUmRþUh�vHcd`RW]p%YHrg\_^ vbk%g r³h�Yoci^Ra©YbaZÿ
y&W{gcihj\�YÌk m3higcda]vHpdaZW#þUhigRq¥kUmSy�a�Y7YbW]qaxY¤a]gR�*W{gR�¥�a_pih�þ a]vur�a{þ a]gceY
ü�hicd^�þ hja{ü��a_pih�þ a]vur)a{þ a]gceY{óofug&k�v¤�Ua]vAcekÂv¤aZWZY[k%g�W#tSk%`cRcd^Uh�Y+hdgRÿ
cda]vHpdaZW#þUhigRqG�Sü�a)W�Y[Y[k \]heW{cjaÔy�a�Y7YbW]qa)Yba]gR�ÒW]g�Ò�Ua_pih�þ a]vurÒa{þ a]gceY
ü�hicd^�þ hja{ü�Y ë ü�a�YbW]r�ci^GW{coW{g�a{þ a_gUc���kU\_\_` v[Y+W]c5WlzUvbk \Za�Y7Y�� ºÉÀ
Ë�ºi¾#×�� hjm � ü�WZY®cd^aÔpdW�YHc�þUhda{ü:�Ua_pih�þ a]vHaZ��cek��ÊtRa_mHk�v¤a��S�5k�v®W
�UaZmCW{`Rp�chighicdheW]pGþ hja{ü ��� hdmÌgRkÔYH`R\]^�þUhda{ü�ü�W�Y��a_pih�þ a{v¤a_�oó

VÞW]g rÂþ W{vuheW{gceY�k mÌþ hivucd`RW_pGY¤rUgR\]^ vbk%gUr*Yba]y&W]gUcdhd\�YN^GW#þ a³tGa_a]g
YH`RqUqUa�YHcja_����aUó q3ó � �H�"!�"#� ���G�U�$�R��� � �7ó)�ÑýUa{r®zUvbk�zGa{vHcir¥YHzRaZ\]h�Sa_�
tr�gRaZW#v¤pir�W]pdpRkUmSci^Ra�Yba��Ía ó qoó �%�¤�$!R�%#U�G���G�G��� � ��h�YÌcd^RW{cUzUvbk \Za�Y[Yba�Y
y&k%þ hdgq&cjkUqUa_ci^Ra{vxm�vbk%y WÂþUhda{ü � cekÒW]gRk ci^Ra{vxþ hja{ü �'& �UaZp�hiþ a{v
ci^RaÂYbW]y�a�y�a�Y7YbW_qUa�Y©hig � ó	n�^Uh�Y+zv¤k%zRa{vHcdr�W_pipjk�ü�Y³W{zUzRpihj\ZW{cdhek%gGY
cjk�W#þ k hd��\ZkRYHcjp�r±v¤aZÿHYHrg\]^Uv¤k gUh�
ZW]cihek%gÊmHk pdpdk�ü�hdgq±\_a]vuceW{hdg�þ hja{ü
\]^GW{gqa�Y{óÒñ¥` v�Y¤a]vHþUhd\Za�YuzGa_\_h�S\�W{cdhjk gPhigR\_pi`�a�Y¥cd^Uh�Y¥zv¤k%zRa{vHcdr%�
WZY©ü�aZpip5WZYxYba{þ a{vbW]p3W_�U� hdcdhjk gRW]poY[W]mua]cdr&W{gR�Ôpih�þ a_ga�Y[Y�zUvbk�zGa{vHcihja�Y{ó
(Ùa®zUv¤a�Y¤a_gUcSk%`UvNYuzGa_\_h�S\�W{cdhjk gGYNhig)|Sa_\_cihek%g ~ ó

)�` vHhigRq�ci^RaFzRa]vuhek ��hdgÑü�^Uhj\]^Þcd^aâq%vbk%` zX\�k%y�y�`Ughd\�W{cdhjk g
Y¤a]vHþUhd\Za�h�Y)W{cdcja]y)zcdhdgq±cjkâv¤aZW_\]^XW]q vHaZa]y�a]gcxk%gXWFþ hja{ül��zUvbkUÿ
\_a�Y[Y¤a�YÂy&W{rXW{cdcja]y)zc³cek�*7k%hdg�ðevHa�ÿ *7k%hdgoóXfugÑYH`R\]^Þ\ZW�Y¤a�Y��+zvHa{þUhjÿ
k%`SY¤pir�Y¤`qqUa�Y¤cdaZ�ÂþUh�vHcd`RW]poY¤rUgR\]^ vbk%gUrÔW]pdqk%vuhdcd^Uy�Y7�%a ó qoó �+��# �Ì�$� � �
\ZW]gÂ^GW#þ a®cd^a�\_` vuvHa_gUcRhig%þ k \�W{cdhjk gÂk mÌcd^a¥y�a]y)tGa{v[YH^h�zÔW]g�Ôþ hivuÿ
ci`GW]p©YHrUgR\]^Uv¤k g rÒzUvbk \_aZa_�ÒcekFcda]vuy�hdgRW]cihek%gÊü�hdcd^Rk%`c+W]�� hdgqFcd^a
*[k highigRq±zUvbk \Za�Y[Yba�Y��xW]g��cd^a]gÑhiy�y�aZ� heW{cja_pirÖYHceW#vHc¥W{g.W{cdcda_y)zc
cjkÑW]�U��cd^a_yPó�n�^heY�Y¤c�vbW{cja]qUr�vHa�YH`pic�YÔhigòk%þ a{vH^a�W]�,��aUó q3óÉ�	hdgRÿ
\{v¤aZW�Y¤a_�±gRa]cjü�k%vuýÞpjkUW_����tGa_\ZW]`GYbaFW{zUzGp�hj\ZW]cihek%gSY�v¤aZW_\]cxcekXYH`R\]^
k%`cd�RW{cja_�Fþ hja{ü�Y-*b`GYHc©WZY¥cd^a]rÊ�kÒcekÊW{g râk ci^Ra{vlþUhda{ül�Aa ó qoó �otr
vHa�ÿuY¤rUgR\]^ vbk%gh�
_higRqÊü�hdci^Þcd^aFgRa{ü y�a]y)tGa{v[Y#óòVXk�v¤aZk%þ a]vH��ci^heY
YHciv¤W]cda_q r�zUv¤a_\Zp�`R�Ua�YÌY¤hicd`RW]cihek%gSYAü�^a_g�W#zzRpihd\�W{cdhjk gGYoy&W{r�v¤a_pirÂk%g
þ hivucd`RW_p YHrUgR\]^Uv¤k g r®cek�W#þ k%hj�lcd^a©\�kYHcjpirlv¤aZÿHYHrg\_^ vbk%gUh�
ZW]cihek%gSYSW]pdp
cjkUqUa_ci^Ra{vHó®ïok�v³a�.GW{y)zRpda��S\Zk gGYHhj�Ua]v³W�civ¤W]gGYHhja]gcÌmuW{hjp�`UvHaÂü�^a_gFW
zUvbk \Za�Y[Y-��h�Y+`UgSYH`GYHzRaZ\]cja_��vHhjq ^Uc3W_mÍcja{v+W]g�W]cicja]y)zRcGcjk�v¤a]y&k%þ a/�



m�vbk%y ci^Ra�y�a]y)tRa]vbY¤^UhizÔ^GWZY³Y¤cjW{vucja_�oó�0-.Uh�YHcdhigRq�W]pdqk%vuhdci^y�Y�cirUzGÿ
hd\�W]pdp�r��UaZp�hiþ a{v�W¥þ hja{ü�a�.R\_pi`�UhigRq1��W]g�Ôci^Ra]gÔv¤aZÿÍhig%þ k%ýaxcd^a�W]pjÿ
qk�vHhdci^y"cekFW]pdpdk�ü2�Pcjk�vHa�ÿ *7k%hdgoó�|Ghdg\Za3�â�Rk a�Y³gGk%cÌy&k%þ a*hdgUcek
ci^Ra&v¤a�Y¤`picihdgq�þUhda{ü(m�vbk%y�ci^RaPY[W{y�aPþUhda{ü WZYÂcd^aÒv¤a�YHc¥k m�cd^a
zUvbk \_a�Y[Yba�Y7�Rci^Ra�Y¤a�zUvbk \Za�Y7Y¤a�Yx\ZW]gUgRk c3v¤a_pirÒk g�ci^Ra�ýa{r�zUvbk�zGa{vHcir
k m³þ hivHci`GW]p+Y¤rUg\_^ vbk%g r�cjkPW#þ k hd�Òv¤aZÿHYHrg\_^ vbk%gUh�
]hdgq&ü�hicd^4�AóÔfug
\Zk%gc�vbWZY¤c���k%`Uv�W_piqRk�vHhicd^Uy9ga{þUa{v¥�a_pih�þ a]vbY*þ hja{ü�Y�cd^RW{c	v¤a65SaZ\]c³W
y�a]y)tRa]vbY¤^Uhiz*ci^GW{cRheY+W]p�v¤aZW]�Ur*ýUgGk�ü�g*cek�tRa¥k%`cGkUm5�RW{cja ó

n5vbW]� hdcdhjk gRW]pdpir%�ÌþUh�vHci`GW]p³YHrg\]^Uv¤k g râY¤a_y&W{gUcdhj\�Y�ü�a{v¤a�hdy)zRpdaZÿ
y�a]gUcja_�xtr�W]pdqk%vuhdci^y�YGcd^RW]c�ü�a]vHa+hdgUcja]q%vbW{cja_�lü�hicd^¥q v¤k ` z¥y�a]y&ÿ
tRa{v[YH^h�zÂW_piqRk�vHhicd^Uy�Y7��aUó q3ó �_hdg8�9# ���S��� � �[óUfCgÔ\Zk%gc�vbWZY¤c���k ` vAq%vbk%` z
y�`picihj\ZW�YHcGYba{v¤þ hj\_a³h�YN�a�Y¤hdqUga_��mHk�vNWx\Zp�hja]gcjÿHY¤a]vHþ a]v5W#v¤\]^hicja_\_ci`UvHa
hig*ü�^hd\_^�WlYHy&W]pdpYba]cRkUm3�UaZ� hj\ZW]cdaZ�®y�a_y)tRa{v[YH^h�z�Y¤a]vHþUa{v[Y5y&W{hdgRÿ
cjW]higSY�\Zp�hja]gcSy�a]y)tRa]vbY¤^Uhiz�hdgmHk�vHy&W{cdhjk g��ehuó aUó ��ü�^hd\_^Ô\Zp�hja]gceY	W#v¤a
y�a]y)tRa]vbY©kUm�ü�^hd\_^&q%vbk%`Uz��7ó�n�^Uh�Y³W{vH\_^UhdcdaZ\]cd` v¤a�ü�W�Y³�a�YHhjq gRa_�
cjk�zUvbk%þ hj�UaÔY¤\ZW_pdW{tRpda�y�a_y)tRa]vbY¤^UhizFY¤a]vHþUhd\Za�YxhigFü�hd�aÔW{vHa�W*gRa]ceÿ
ü�k%vuýSY7�Í\_m7ó�� �%� �7óRñ¥`UvAþUh�vHcd`RW]pSYHrg\_^ vbk%g r*W]pdqk%vuhdcd^Uy W]\_ceY	WZY�cd^a
\_pihda_gUcSk mAW{g ¾¤àÁi¾�¿HÀR½RÆ y�a]y)tRa]vbY¤^UhizÔY¤a]vHþUhd\Za ó

fugUcivbk � `R\]hdgqÂci^Ra�\_pihda_gUceÿuYba{v¤þ a{v��a�Y¤hdqUg)zGkYba�Y³W�y&W:*7k�v�\]^GW]pjÿ
pia_gqUa ë ñ¥ga*^RWZY³cjk&�Ua�Gga�W]g�hdgUcja{v¤mCW]\Za�tr�ü�^Uhj\]^�W*y�a]y)tRa]vuÿ
YH^Uhiz�Yba{v¤þ a{vÌhigcda]v¤W_\]c�YNü�hdci^Âhic�Y�\_pihda_gUc�Y7�ZhdgÔW®ü�W]r�cd^RW]cRü�k%`Rpi�ÔW]pjÿ
pdk�ü�mHk�v�YHhdy)zRpda�W{gR��a_m:S\]hja]gcRhdy)zRpda]y�a_gUceW{cdhjk gGYNkUm5tGk%cd^)q%vbk%` z
y�a]y)tRa]vbY¤^Uhiz8�jtRr�ci^Ra�y�a]y)tGa{v[YH^Uhiz�Y¤a]vHþ a]vbY	�¤�RW]g��þUh�vHcd`RW]pÌYHrUgGÿ
\]^ vbk%gUr4�etrâY¤a]vHþUhd\Za�a]gR�ÿ�zGk%hdgUc�YlW{c�cd^a�\Zp�hja]gceY	�[ó&|S`\]^âW]gPhigGÿ
cda]vHmuW]\_a¥^GWZY+cekÂzUvbk%þ hj�Ua�YH`Rm;S\]hja]gc3pia{þUa_pokUm�YHrUgR\]^Uv¤k gUh�
ZW{cdhek%g�cek
W]pdpdk�ü"cd^a&þUh�vHcd`RW]p	YHrUgR\]^Uv¤k g rÊW]pdqk�vHhdci^y(cekFv¤aZW_\]^ÙW_q%v¤a_a]y�a_gUc
` zGk g�ci^Ra¥Y¤a_cGkUm3y�a�Y[YbW_qUa�YA�UaZp�h�þUa{v¤a_��hdg*ci^Ra®k pd�*þUhda{ü.hdg ¼N½G¿H½RÆdÓ
Æ�¾�Æ ü�hdci^Âci^Ra¥Yba{v¤þ a{v[Y=<GW]q%v¤a_a_y�a]gcRk%gÂþ hja{ü�Y#ó ��cGcd^a¥Y[W{y�a®cihdy�a��
ci^Ra³þ hivucd`RW_pYHrg\]^Uv¤k g r¥W_piqRk�vHhicd^Uy YH^Gk%`pd�*W#þ k%hj��hdy)zGkY¤higRq�p�hdy&ÿ
hiceW{cdhjk gGY+k%g)cd^aly�a]y)tRa]vbY¤^Uhiz�<�YN\_^Rk%hj\_a�k mNþUhda{ü�Y>�CWZY+a�.UzRpjW{hdga_�
W#tGk þ a"�7ó%fCg)W]�� hdcihek%g3��k%gRax^RW�YNcek�c�vHr�cek*y�hdgUhdy�h�
_axcd^a¥\Zk y�y�`Rÿ
gUhj\ZW{cdhek%gÂk%þUa{vH^aZW_�¥higR� `\Za_��tRr�cd^al\_pihda_gUceÿuYba{v¤þ a{vohdgUcja{vbW]\_cihek%g5ó

(±a�^RW#þUa��Ua�Y¤hdqUgaZ�FW]gÊhdgUcja{v¤mCW]\Za)ci^GW{c+W_�U� vHa�Y[Y¤a�Y¥cd^a�\]^GW]pjÿ
pia_gqUa�Y®W{tGk%þUa ó¥ñ¥`Uvxhigcda]vHmuW]\Za�\Zk gGY¤heY¤ceY¥k m	cjü�k&cdr zGa�Ylk m	y�a�Y[ÿ
YbW]qa�Y³Yba]gUc5m�vbk%y y�a]y)tRa]vbY¤^Uhiz�Yba{v¤þ a{v[Y�cjkÔcd^a_h�v�\Zp�hja]gceY ë (ò^Ra]g
WâY¤a]vHþ a]vÂa]gRqW_qUa�YÂhdgÖWPþUhda{ü9\_^RW{gRqUa%�	hdc�Yba]g�GYÔhdceY�\_pihda_gUc�Y�W
? @+A�BC@ D EFAHG'I �òy�a�Y[YbW_qUaUóJ0+W_\]^ ?%@+A�B�@ D E+A�G'I �òy�a�Y7YbW_qUa
\Zk%gcjW]higSY*W�pdkU\ZW_pipirÙ`gUhj� `Ra�hd�a]gcih�Sa{vHó±n�^Uh�Y�hj�Ua_gUcdh�3a{v�heY ÀRÄÁ
qUpjk�tGW_pipir�W]q vHaZa_��`UzGk%g ë ?%@+A�BC@ D�EFA�G'I ��y�a�Y7YbW_qUa�Y�Y¤a]gccek��UhdmHÿ
mCa]vHa_gUcSzv¤kU\_a�Y7Y¤a�Y	\ZW{g�\Zk%gcjW]hig��UhdmÍmCa]vHa_gUcShj�Ua]gcih�Sa]vbY{ó	ñ¥g\Za�cd^a
Y¤a{v¤þ a]v³W_q%v¤a_a�Yx` zSk%g�ci^RaÂgRa{ü þ hja{ü ü�hdci^Fcd^a)k%cd^a]v®Yba{v¤þ a{v[Y7�Shdc
Y¤a]gR�RY©W �LK ��M&y�a�Y[YbW_qUa�cek)hdceYx\_pihda_gUc�Y#ó�n�^Ra*þ hja{ü�\Zk%gcjW]higSY+higGÿ
muk%vuy&W]cihek%g�cd^RW{cRy&W#z3YN\Zp�hja]gceYNcjk*ci^Ra®pjWZYHc ?%@+A�B�@ D E+A�G'I ��hj�Ua_gRÿ
cih�Sa{v[Y¥cd^a{rFv¤a_\Za]h�þUa_��tRaZmuk%vHaÂv¤a_\_a_h�þ hdgqÒcd^Uh�Y�þUhda{ü�ó��/Y¤hiy�hjpdW{v
þ hja{ü YHcivu`R\]cd` v¤a�h�Y�YH`RqUqa�YHcja_��hdgN�¤��� � �omHk�v³ci^RaÂz` vuzGkRY¤a)k m	gRk c
^RW#þ hdgqÂ\Zk g\]`UvCv¤a]gcRþUhda{ü�Y�hdgUcja{v[Y¤aZ\]cuóSn�^a*Y¤a]vHþUa{v[Y��Rk*gGk%cSgaZa_�
cjkl^a�W#vomÍv¤k y�cd^a]hivo\_pihja]gUc�Yohig*k%vH�a{vScjk¥\�k%y)zRpda]cja	ci^Ra³W]pdqk�vHhdci^yPó

ñ¥`Uv3higcda]vHmuW]\Za	W_pipjk�ü�Y5muk%vÌYHciv¤W]hdqU^Ucjmuk%vHü�W#v¤�®W]g��a_m;3\]hja]gUc�hdy&ÿ
zRpda]y�a]gcjW]cihek%gSY¥k m³tSk%cd^Êy�a]y)tGa{v[YH^h�zâW{gR�Êþ hivHci`GW]p+Y¤rUg\_^ vbk%g ró
n�^a©W]pdqk%vuhdci^y�ü�a+zUv¤a�Y¤a_gUc�hdg�|SaZ\]cdhjk g } a�.UzRpjk%hdceY3cd^Uh�Y3hdgUcja{v¤mCW_\_a
cjk*W_\]^hda{þ a©þUh�vHci`GW]pGYHrUgR\]^Uv¤k g rlhdgÂW®Y¤higRqUpda©vbk%`UgR�3ó�(Ùa®^RW#þ a©hdy&ÿ
zRpda]y�a]gcdaZ��cd^Uh�YlW_piqRk�vHhicd^UyO��hdgÒwQP�PF�	`GY¤higRq&cd^a�Y¤\�W]pjW#tGpia)k%gRaZÿ
v¤k `Ug�xy�a]y)tRa]vbY¤^Uhiz¥W]pdqk%vuhdcd^Uy�k mL�¤� � � ó%n�^a	þ hivucd`RW_p�Y¤rUgR\]^ vbk%gUr
v¤k `Ug�ÊW]g�âci^Ra&y�a_y)tRa{v[YH^h�zPvbk%`g�âW{vHaÒ\Zk g�U`\]cja_�FhdgÙzGW#vbW]pjÿ
piaZp ë k%g\Za�cd^a)a_g�ÿ�zGk higceY©vHaZ\_a_h�þ aÂci^Ra ?%@+A�BC@ D E+A�G'I �&gRk%cdh�3ÿ

\ZW]cihek%gSY7�Ucd^a{rÒYba]gR��aZW_\]^�k ci^Ra{v©YHzRa_\_hjW_pÌY¤rUg\_^ vbk%gh�
�W{cdhjk gÂy�a�Ybÿ
YbW_qUa�Yxü�^Uhj\]^�W_pipjk�ü�ci^Ra]yßcek&W]q vHaZa�` zSk%g�cd^aÂYba]c�k m�y�a�Y7YbW]qa�Y
cjk�tGa��Ua_pih�þ a]vHaZ��tGa_mHk�v¤aly&k þ hdgq*cekÔcd^a¥ga{ü�þ hja{ü�óF(Ùa*W{vHa¥gGk%c
W{ü�W#v¤aÔkUmxW{g rPk%cd^a]v®W]pdqk�vHhdci^y ci^GW{cAhdy)zRpda]y�a]gceY®þ hivHci`GW]p�YHrgRÿ
\]^Uv¤k g rlhdg�k%gRa©\Zk%y�y�`gUhj\ZW]cihek%glv¤k `UgR�lü�hdci^Gk%`c�zUv¤aZÿuW]q%v¤a_a_y�a]gc
` zSk%gÊW�qUpjk�tSW]pdp�rP`gUhj� `RaÂhj�Ua_gUcdh�3a{vlü�^hdpda&W]peYbkPgRk%c+hiy)zSkY¤higRq
vHa�YHcivuhj\]cdhek%gGY�k%g*cd^aly�a]y)tGa{v[YH^h�zR<ÉYÌ\_^Rk%hj\_a¥k moci^Ra®gRa�.UcRþ hja{ü�ó

n�^ vbk%`Rq ^Rk `Uc©cd^Uh�YÔzGW{zRa]vÔü�aÊ`SY¤aPcd^aâfeðCñ9W{`cjk y&W{cek%gXmHk�vuÿ
y&W]piheY¤yS�Í\_m7óT�H� }H� ��w©^5ó�# � cjk.zUvbk%þ hj�Uaâvuhjqk%v¤k `GYÒYuzGa_\]h�S\�W_ÿ
cihek%gSY±W{g� W_piqRk�vHhicd^Uy �a�Y¤\]vuhizcdhek%gGY{óSUSv¤a{þ hek%`GYbp�r YH`RqUqa�YHcja_�
feðCñòW{`Ucek%y&W]cjk gRÿHYHcdrpda	YHzRa_\_h�3\ZW{cdhek%gGYAkUmSq%vbk%`Uz�\�k%y�y�`Ughd\�W{cdhjk g
YHrSYHcja]y�Y���aUó q3óÉ�L���R�	�{� � �©`GYba_�PW�YHhdgqUpda�W#t3YHciv¤W_\]c�W{`cjk y&W{cek%g�cjk
vHa]zUv¤a�Yba]gUc©y�`Rp�cdh�zGpia�zv¤k%zRa{vHcdhda�Y�kUm�ci^RaPY[W{y�aÊYHrSYHcja]y \Zk y)zGkUÿ
ga_gUc	W]g�FzvHa�Y¤a_gUcja_�ÊW&Y¤higRqUpda�W]pdqk%vuhdcd^Uy W]`Ucek%y&W]cjk gPci^GW{c�hdy&ÿ
zRpda]y�a_gUc�Y�W_pipokUmÌci^Ra�Y¤a¥zv¤k%zRa]vucdhda�Y#óGn�^`GY7�%gRkÂy�a�W{gGY�ü�a{v¤alzUvbkUÿ
þ hj�UaZ��muk%v�vHa�WZY[k%gUhdgq�W{tGk `Uc5W�Y¤` t3Y¤a]cAk m�ci^Ra�zUvbk�zGa{vHcihja�Y��UW]g�)hdc
ü�WZYNkUmÍcja]g*�Uhdm;3\]`pic%cek�mukUpipjk�üÑü�^hd\_^�zGW{vuckUmScd^a®W_piqRk�vHhicd^Uy�hdy&ÿ
zRpda]y�a_gUc�Y®ü�^hd\_^FzGW{vuc�kUm³ci^Ra&YuzGa_\]h�S\�W{cdhjk goóV(Ùa&W]��%v¤a�Y7Ylci^heY
YH^Gk�vHcd\�k%y�hdgq�tr±YHzRaZ\]hjmÍrhigRqâY¤a{zSW#vbW{cja)zUvbk�zGa{vHcihja�Y�W�Y�Yba{zGW{v¤W]cda
W#t3YHciv¤W_\]cUW{`cjk y&W{ceW��_W{gR�®tRr�higR\{v¤a]y�a]gcjW_pipirl\�k%gSYHcivu`R\]cdhigRq®cd^a³W]pjÿ
qk%vuhdci^y/cd^RW]c+hdy)zRpda]y�a_gUc�Ylci^Ra]yOWÙhdgâaZW_\]^±Y¤cda]z±W]�� hdgqâYH`UzGÿ
zGk%vucSmHk�v�W{g�W]�� hdcihek%gGW]pUzUvbk�zGa{vHcirTW�`SYHhdgq)W¥gRk%þ aZp º�À¹R¾Z¿7º�Ái½ ÀGÏ_¾ ÿ
tGW�Y¤a_�P\�k%gSYHcivu`R\]cÍ�3vHaZ\_a]gcdpirFhigc�vbk �U`\Za_��cjkFcd^a)f�ðCñ"W]`Ucek%y&W]cjk g
y&k �a_pQ�¤�{� � ó�n�^heYlzSW#zGa{vxhdgmHk�vHy&W]pdp�rÊW#vHq `Ra�Y®ci^Ra�W]pdqk%vuhdci^y4<ÉY
\Zk%vCv¤a_\_cigRa�Y[Y$X%W�muk%vuy&W_p\�k�vuvHaZ\]cdga�Y7YAzv¤kk motr&YHhdy�`pjW{cdhek%gÔheY�hdgRÿ
\_pi`�a_��hdg�cd^almÍ`RpipzGW{zRa]vY�¤�U� � ó

Z�õ�[¥ø�µ�\�¶�]-^ øNùQ_C]+¶N÷³ùa`âøN´�¶N´7ûuøN÷
fCg�ci^Ra*f�ðÍñ W]`Ucek%y&W{cek%g�y&kU�UaZpR�Í\_m7ó+�H� }H� �Sw©^oóC#%�¤�âWÂY¤rGY¤cda_y

\Zk y)zGk%gRa]gc�heY��Ua�Y¤\]vuhitRaZ�ÙWZYÂWFYHceW{cjaZÿÍy&W]\]^higRa��N\ZW]pdpda_�ÙW]g4b�ced
½RÎUÁiÄ Å*½ÁdÄ%À ó©n�^Ra*civ¤W]gGY¤hicdhjk gGY³kUm�cd^Uh�Y¥YHceW{cjaZÿÍy&W]\]^higRa�W#v¤aÂW�Y[Y[kUÿ
\]heW{cja_�*ü�hdcd^�gRW]y�a_��W_\]cdhjk gGY��Zü�^Uhj\]^ÂW{vHal\_pjWZY[Y¤h�3a_�ÂW�YNa_hicd^a]v º�ÀGÓ
¼�ÎUÁ � ÄÎ Á ¼�ÎUÁ �%k�v ºÉÀGÁi¾�¿HÀR½RÆ óRfug zR`UcSW{gR�Ôk `Uciz`UcSW]\_cihek%gSYNy&kU�UaZpUcd^a
\Zk y)zGk%gRa]gc:<�Y³hdgUcja{vbW]\_cihek%gFü�hdci^âk ci^Ra{v®\Zk y)zGk ga]gceY��Sü�^hdpda)hdgRÿ
cda]vugGW]pGW]\_cihek%gSY�W#v¤a®a$.Ucja{vHgRW]pdpirRÿÍ`UgRk%tSYba{v¤þ W#tRpda ó

ïok�vHy&W]pdp�r �3W]gÒf�ðCñ:W{`cjk y&W{cek%g�h�Y¥�Ua�GgaZ�ÒW�Y®ci^RaÔmHk pdpjk�ü�higRq
Rþ aZÿÍci`UzRpda ë W�YHhjq gGW{cd` v¤a���higUz`UcÍ�ok%`Uciz`cAW]g�&higcda]vugGW]pNW]\_cihek%gSYf�b�
W¥Yba]cokUmAY¤cjW]cda�Y7�UW¥Yba]cok mNYHceW#vHcoYHceW{cja�Y�� W�YHceW{cjaZÿÍc�vbW{gSYHhdcihek%g�vHaZpdW]cihek%g
�ÍW�\{vbkY7Ybÿ�zUvbk � `R\]cGtGa]cjü�a_a]gFYHceW{cja�Y7�3W]\_cihek%gSY7�GW]g��Y¤cjW]cda�Yf�b�3W]g�&W
zGW{vucdhicdhek%gÂkUmÌk `Uciz`UcGW{gR�*hdgUcja{vHgRW]pRW]\_cihek%gSYAhdgUcek Ái½ »hgZ» ónSW�YHýSY�W{vHa
`GYba_��mHk�vA�Ua�GgUhdgq*muW{hivugRa�Y7YN\Zk g�Uhicdhjk gGY{ó

��gFW_\]cdhjk g8iÞh�YlY[W{hj�&cek)tGa ¾]À½UØGÆ�¾]Ç hdgPWÂYHceW{cja ? hdm+ci^RaÔW]`Rÿ
cjk y&W{cek%g�^GWZYNW©civbW{gGY¤hicdhek%gÂkUm3cd^axmHk�vHyj� ? �6i+� ? & �kX_hdg zR`UcW_\]cdhjk gGY
W#v¤a�a]gGW#tRpda_��hdgÊa{þ a{vHrPY¤cjW]cdaUó)��g ¾¤àU¾_Ï�Î Ájº�Ä À k mxW{gâW]`Ucek%y&W]cjk g
heY®W{gFW]picda]vugGW{cdhigRq&Y¤a_�U`a_g\_aÂk m	Y¤cjW]cda�Y®W]g�&W_\]cdhjk gGY	cd^RW]cotGa]q hdgGY
ü�hicd^Fhic�Y�YHceW#vHc+YHceW{cja�W{g��hdgFü�^hd\_^Òa{þUa{vHrÒW]\_cihek%gÒh�Y¥a]gRW{tRpda_�&hig
ci^Ra+zUv¤a_\_aZ� hdgq�YHceW{cja ó���g�hdg�Gghicja©a�.UaZ\]`Ucdhek%g®h�Y ÃZ½Rºd¿ hjm¤�_mHk�voa�W]\]^
cjW�YHý3�{hdca_hicd^a]v5\Zk gUceW{hdgGY5hdg�Gghicja_pir�y&W{g r*W_\]cdhjk gGYÌmÍv¤k y�cd^Uh�YÌcjW�YHý
k�v�hdg�SgUhdcdaZp�r)y&W{gUr�kU\_\_` vuvHa_g\_a�Y�kUm+YHceW{cja�Y©hig�ü�^hd\_^�gRk�W]\_cihek%g
m�vbk%y:ci^heY+ceWZY¤ý�heY	a_gRW#tGpiaZ�FXUW�Gghicja�a�.UaZ\]`cihek%gÂheY ÃZ½Rºd¿ hjmAgRk)W_\Zÿ
cihek%gÂheY�a]gGW#tGpiaZ��higÔhic�YlGgRW_pGY¤cjW]cdaUó � Áj¿H½ÏZ¾ h�Y�W¥YH` t3Y¤aZ� `a_g\Zaxk m
W{gPa�.UaZ\]`cihek%g&\�k%gSYHh�YHcdhigRqPY[k pda_pirÊk m	ci^Ra�W{`Ucek%y&W]cjk gF<�Y³a�.cda]vugGW]p
W]\_cihek%gSY#ó � ÃZ½Rºd¿�Áj¿H½RÏ_¾ h�Y+Wxciv¤W_\_a¥k mAWxmCW]h�v�a�.a_\]`cihek%g5ó

(ò^Ra]g)v¤aZWZY[k%ghigRq)W{tGk `UcoW{g&W]`Ucek%y&W]cjk gS� ü�a*W#v¤a*k%gpir)higcda]vuÿ
a�Y¤cdaZ��hig*hdc�YNa�.cda]vugGW]pdp�rGÿCk%tSY¤a]vHþ W{tRpdaAtRa_^RW#þUhjk%v3W�YÌv¤a65SaZ\]cja_��hdg�hic�Y



c�vbW]\Za�Y#óln�^a]vHaÔW#v¤a*cjü�k�cdr zGa�YxkUm	c�vbW]\Za�zUvbk�zGa{vHcihja�Y ë »�½CÃ�¾_Á Ð W]g�
Æiº�ËZ¾]ÀR¾{»7» ó|oW]mua]cdr�zUvbk�zGa{vHcihja�Y5`SYH`RW_pipirÂYuzGa_\_hdmCr*cd^RW{cSYbk y�a³zGW{vucdhj\Zÿ
`pjW#vRtGW]�xci^higRqxga{þUa{v^GW#zzRa]gSY#ó�fCglci^heYSzGW{zRa]vRü�a	YHzRaZ\]hjmÍr�YbW]mua]cdr
zUvbk�zRa]vucdhja�Y5`GY¤higRq*\_a_gUciv¤W_p�h�
_aZ�V�ÍqUpjk�tGW_p��3feðCñ W{`cjk y&W{ceW©ci^GW{cGqUa_gRÿ
a{vbW{cja�cd^aÔpia_qW]pNY¤a_ceY¥kUm+civbW]\_a�Y�XÌmuk%vxY¤`\_^FW]`Ucek%y&W{ceW*ü�a)�Rk�gRk c
YuzRaZ\]hjmÍr�ceWZY¤ý)zGW{vucdhicdhek%gGY{ó-0+W_\]^�a�.cda]vugGW]p3W]\_cihek%g�hdgÒY¤`\]^&W*\_a]gGÿ
c�vbW]pih�
Za_�*W]`Ucek%y&W{cek%g¥h�YÌcjW_qUqa_��ü�hdci^�W®Y¤` t3Y¤\{vHhizcUü�^hd\_^*�Ua]gGk%cja�Y
ci^Ra*zv¤kU\_a�Y7Y¥W{c�ü�^Uhj\]^Òcd^Uh�Y�W]\]cdhek%gPk \_\_` v[Y#ó���gÊW]pdqk%vuhdcd^Uy/W{`Gÿ
cjk y&W{cek%g »�½ÁjºÉ» Ü®¾{» W�YuzGa_\_h�S\�W{cdhjk g&hjm³W]pdp�k m	hic�Y®c�vbW]\Za�Y¥W#v¤a)W]peYbk
c�vbW]\Za�Y¥k m³cd^a&YHzRaZ\]h�S\ZW]cihek%gÊW{`cjk y&W{cek%g5ó*s�h�þ a_ga�Y[YxzUvbk�zGa{vHcihja�Y
`GYH`GW]pdp�r�YuzRaZ\]hjmÍrÙci^GW{c®Ybk y�a&qRkUk �Êci^higRqâa{þ a_gUcd`RW]pdpirÊ^RW{zUzRa_gGY{ó
��g�hiy)zGpia_y�a]gcjW]cihek%g�W{`cjk y&W{cek%g�Y[W{cdheYhSa�YlW*pih�þ a_ga�Y7Y+zUvbk�zGa{vHcir
hdm5ci^Ra³zv¤k%zRa{vHcdr�^Rk pd�RYNhig)W]pdpSk m5hic�Y ÃZ½Rºd¿ c�vbW]\Za�Y#ó

n�^a ÏZÄ%Å+¼�Ä%»#ºiÁjº�Ä À�Ä7¼�¾Z¿H½RÁdºiÄ%À �a6GgRa�Y©^Gk�ü W{`Ucek%y&W]cjW�higcda]vuÿ
W]\]cRþ heW©cd^a]hiv5hdg zR`UcW]g��k `Uciz`cW]\_cihek%gSY ë fucRy&W{cj\]^a�YNk%`c�zR`UcUW]g�
higUz`Uc©W]\_cihek%gSY�ü�hdci^Ùci^RaFY[W{y�a�gGW{y�a&hig±� hjm�mCa]vHa_gUc�\�k%y)zSk%ga_gUc
W{`Ucek%y&W]cjW�X³ü�^a_g�WF\�k%y)zGk ga_gUc	W]`Ucek%y&W]cjk gâzGa{v¤muk%vuy�Y�WÊYHcja{z
hig%þ k pdþ hdgq)W{gÒk%`Uciz`c5W]\_cihek%g3�GYbk&�k�W]pdpÌ\Zk%y)zSk%gRa]gUc�Y�ci^GW{cÌ^RW#þ a
ci^heYAW_\]cdhjk g�WZYNW]g�higUz`UcUk gaUóm(ò^Ra]g�v¤aZWZY[k%ghigRq�W{tGk `UcUW©\_a]vuceW{hdg
YHrGY¤cda_y/\Zk y)zGk ga]gc��ü�aÔ\Zk y)zGkRY¤a*hdc�ü�hdci^PW#t3YHciv¤W_\]c�YuzRaZ\]h�S\ZWZÿ
cihek%g)W{`Ucek%y&W]cjW³ci^GW{c3YuzRaZ\]hjmÍr�ci^RaxtGa]^RW#þUhjk%vÌk m5hdceY�a]g%þ hivbk%gUy�a_gUcuó

f�ðCñ W{`Ucek%y&W]cjW W{vHa/\Zk%g%þ a_gUhja]gcdpir/zvHa�Y¤a_gUcja_�9`GY¤higRq cd^a
¼�¿u¾_ÏZÄ%ÀUÇSº�ÁjºiÄ%ÀGÓC¾�ÃiÃZ¾ZÏ_Á YHcdrpda ë fugÂcd^Uh�Y©YHcdrpda���cirUzRa_��YHceW{cja�þ W#vHhjW{tRpda�Y
ü�hicd^ÖhdgUhdcdhjW_p¥þ W_p�`Ra�YÒYuzGa_\]hjmCrÑcd^aÞY¤a]c�kUm�YHceW{cja�YÒW{gR�Xcd^aÞYHceW#vHc
YHceW{cja�Y#ó&�ßþ W{vuheW#tGpiaÔcdr zGa)heY�W�Yba]cQ�ehjm�n�h�Y�W&Y¤a_c��Aci^Ra)gRk cjW]cihek%g
n-oÑvHaZmCa]vbY©cjk�ci^RaÂY¤a_c�nqpsr%t�u��[ó	n5v¤W]gGYHhdcdhjk gGY©W#v¤a*q v¤k ` zRaZ�Âtr
W]\]cdhek%gÔgRW{y�a%� W]g��W#v¤a*YuzGa_\]h�SaZ�)W�Y©W¥p�h�YHc5kUmAc�vHhizRpda�Y	\Zk gGY¤heY¤cihdgq
k moW]gÂW]\_cihek%g�gGW{y�av�ezGkRY[YHhitRpir*ü�hdci^�zSW#vbW{y�a_cda]vbY	�¤�_WQ� B �xw]tGpdkU\]ý
ü�hicd^&zvHaZ\Zk g� hdcdhjk gGY³k g&cd^a�YHceW{cja�YlhdgÒü�^hd\_^�cd^a)W]\_cihek%g�heYla]gGÿ
W#tRpda_�S��W{gR�ÂW]gm��yCy4w�tRpjk \_ý�ü�^Uhj\]^�YuzRaZ\]h�Sa�Y�^Gk�ü.ci^RaxzvHa�ÿuY¤cjW]cda
heY�y&k �Uh�SaZ� ½ÁdÄ%ÅÂºiÏ]½GÆiÆ Ð cek�rhdaZpi��ci^Ra³zGkRYHceÿuY¤cjW]cdaUó

(±aÊ`GYbaâWFgGk%þ a_p ºÉÀR¹¾Z¿7º�Ái½ ÀGÏ_¾ ÿetSWZY¤aZ�ÙmHk�vHy&W]p®\Zk%gR\_a]zcÍ��vHa�ÿ
\_a]gcdpir±higc�vbk �U`\_aZ�ÊhdgUcekÙci^RaFfeðCñ/W]`Ucek%y&W{cek%g±y&k �a_p��¤�{� � óÑ�
Ï{¹RºdÆÉÇ W]`Ucek%y&W]cjk g*heY©YHzRa_\_h�3a_�)WZY	Wly&k � h�S\�W{cdhjk gÔk mÌcd^a®zGW{vHa_gUc
W{`Ucek%y&W]cjk gF<�Y³\�k �UaUó�(ò^Ra]gÒzUv¤a�Yba]gcihdgqÒWÂ\_^Uhjpi�Òü�a�Rv[YHc+YHzRa_\�ÿ
hdmCr)W »#ºÉÈÀR½ÁjÎU¿u¾®¾¤àÁi¾]ÀU»{º�Ä À ü�^hd\_^Ô\�k%gGY¤heY¤ceY+k mÌgRa{ü�W]\_cihek%gSYl�ÍpdWZÿ
tRa_pda_�{zk|;}L�SW]g�xy&kU� h�Sa_�lW]\]cdhek%gGY��ÍW�y&k �Uh�3a_�®W_\]cdhjk g®h�YopjW#tGa_pda_�
ü�hicd^Pci^Ra�gRW]y�a�k m³cd^a�W]\]cdhek%gÊü�^Uhj\]^Phdc	y&k � h�Sa�Y�WZY�mHk pdpdk�ü�Y ë
~l�k�h� � |f�/� A�B � G'@R��AFD%@ KH� G-� � A�B+A�� � @ � BR?�� �7ó�(±aFga�.cxYHzRaZ\]hjmÍr
ci^Ra »�Ái½Ád¾Ô¾¤àUÁd¾{ÀU»{º�Ä À \�k%gGY¤heY¤cihdgqÒk m+ga{ü:Y¤cjW]cdaÔþ W#vHhjW{tRpda�Y®W]�U�a_�
tr�cd^a*\_^Uhjpi�oó�ï3hdgRW]pdpir%�ü�a*�a�Y¤\]vuhitRa�cd^a Áj¿H½UÀU»#ºiÁjº�Ä À�¿C¾]»�Áj¿[ºiÏ_Ájº�Ä À
ü�^Uhj\]^P\Zk gGYHh�YHc�Y�k m©gRa{ü zvHaZ\Zk%gR� hdcihek%gSY®W]g�Fa_mÍmCaZ\]c�YlW_�U�a_�&tr
ci^RaÔ\_^Uhjpi�Òcek�tGk ci^Fga{ü"W{gR��y&kU� h�Sa_�FW]\_cihek%gSY#óÔïok�vxy&kU� h�Sa_�
W]\]cdhek%gGY��Rcd^a*zUv¤a_\Zk g�Uhicdhjk gGY©W]g�&aZm�mua_\]c�YxkUm�cd^a�zGW{vHa_gUcAW#v¤aÂW#zSÿ
zRa]gR�UaZ�Âcek�cd^RkRY¤a�W_�U�a_�)tRr�ci^Ra*\]^hdpd�3ó>�*a{ü aZm�mCaZ\]c�Y³W]��UaZ�Ôtr
ci^Ra�\]^Uhjpd��W#v¤a¥zRa{v¤mHk�vHy�a_��tRa_mHk�v¤a¥ci^Ra�a_m�mua_\_ceY©kUmNcd^a¥zGW{vHa_gUcÍ�W]pdp
k mNcd^a_y hdg�W*YHhdgqpiaÂW{cek%y�hj\�YHcja{z5ó�n�^a�\_^Uhjpi�F<ÉY©aZm�mua_\]c�Y©W#v¤a�gRk c
W]pdpdk�ü�aZ�PcjkPy&k � hjmCrÙYHceW{cja�þ W{vuheW#tGpia�Y�k mlci^Ra)zGW{vHa_gUcÍ�ÌcekÊa]gSYH`UvHa
ci^GW{cAci^Ra)Yba]c�k m	civ¤W_\_a�Y®kUm+cd^aÂ\]^hdpd�G�3ü�^a_g�zUvbke*[a_\_cdaZ��k gUcek�cd^a
zGW#v¤a]gc:<�Y�Y¤hdqUgRW{cd` v¤a��_h�Y+W¥Y¤` tSYba]cSk m5ci^Ra³zSW#v¤a]gUc�<�Y�Y¤a_c3k m5c�vbW]\Za�Y#ó
�NõR�&÷-�NûuµUøN÷Q\�_G÷³´1�>�Q_S·Rû;�®·R¶N´�ûCøN÷

ñ¥`Uv Yba{v¤þ hj\_a h�Y hdy)zRpda]y�a]gcdaZ� hig W]g WZY¤rUgR\]^ vbk%gGk%`SY
y�a�Y[Y[W]qaZÿ�zGWZY7YHhdgqFa]g%þUh�vbk%gy�a]gUcuó3U3v¤kU\_a�Y7Y¤a�Y�\ZW]gâ\{vbWZY¤^S�Ì\�k%y&ÿ
y�`UgUhj\ZW]cihek%gFpihigýGYly&W{rPmuW{hjp�W{gR�Fy&W{rPpdW]cda]vxv¤a_\Zk þ a{vH�SzGkRY[Y¤h�tGp�r

Connection-Oriented Reliable FIFO Multicast Service

Group Membership Service

GCS End-pointGCS End-point

Application Application

�����l�7�����C���>�L�x�+ ����R¡R¢�£�¤+�R�f¥F�R�Y¦L���F�-� ¢��F�C¢h�-�f���
\ZW]`GYHhdgqÙga_cdü�k%vuýÙzGW{vucdhicdhek%gGYÂW{gR�±y�a{vuqa�Y{óÞfCg§�¤�U� � �	ü�aÊW]peYbk
y&k �a_p%zv¤kU\_a�Y[YÌv¤a_\�k%þ a]vuró

n�^aXY¤a]vHþUhd\Za±heY�hdy)zRpda]y�a_gUcja_�Ñtr ÈS¿CÄÎ[¼"ÏZÄ%Å�ÅÂÎ�ÀSº�Ï_½Ájº�Ä À
»�¾�¿¤Ë�ºiÏ_¾©¨�ªV«�Û�¬)¾{ÀUÇSÓ ¼�Äº�ÀRÁ�» vH`UgUghigRqXWZY&\_pihda_gUc�Y&kUmÔW]gòa$.Ucja{vuÿ
gRW_p�y�a]y)tRa]vbY¤^Uhiz�Yba{v¤þ hj\_a©ü�^RkRY¤axYuzGa_\]h�S\�W{cdhjk g�W{zUzRa�W#v[Yohig*|SaZ\Zÿ
cihek%g � ód�%ó	n�^a�a_g�RÿezSk%hdgUc�Y�\�k%y�y�`gUhj\ZW{cja�ü�hdci^ÒaZW]\_^�k%cd^a]v+`SYbÿ
higRqÒW*v¤a_pihjW{tRpdam"®9�¯Ñy�`picihj\ZW�YHc�Y¤a]vHþUhd\ZaÂü�^hd\_^�ü�a)�Ua�Y¤\]vuhitRa�hig
|Sa_\_cihek%g � ó �S�NWZY*�Ua]zhj\]cja_�FhdgÊï3hjq ` v¤aÙ�%ó°(Ùa�`GYba�ci^Ra&ü�k�v¤�RY
��zv¤kU\_a�Y7Yf�®W]g�m�{a]gR�ÿ�zGk higc��©hdgUcja{v¤\]^GW{gqaZW{tRpirUó
±R²9³�²'´�µ7¶V·¸¶%·¸¹7¶�º%»�µ-¼9½�»$¶�º ¾'¼9¿�¶

fCgFï3hjq `UvHaÂ�Òü�a�YuzGa_\_hdmCrFW]gÒa$.Ucja{vHgRW]p5y�a]y)tGa{v[YH^h�zFYba{v¤þ hj\_a
ü�^RkRY¤axhdgUcja{v¤mCW_\_ax\�k%gSYHh�YHc�Y�kUmocjü�k�k%`c�zR`UcRa{þ a]gceY ë

?%@'A�BC@ D EFA�G'I �H� �fD K%À�Á ? � @+� gRk%cdh�Sa�Y/zv¤kU\_a�Y7YÂ� cd^RW]c:cd^a
y�a]y)tGa{v[YH^h�z&Y¤a]vHþUhd\Za�heY©W]cicja]y)zRcihdgqÔcek)muk%vuyßW�ga{ü�þ hja{ü
ü�hdci^Âci^Raxy�a]y)tGa{v[Y�kUm ? � @ X D K%À h�Y+Wxpjk \ZW_pUhj�Ua_gUcdh�3a{vHó

�LK ��M�� � � � gRk%cdh�Sa�Y³zUvbk \Za�Y[YQ�âk m+ci^Ra�gRa{ü þ hja{ü � ól� þ hja{ü �
h�Y�W&c�vHhizRpda�\�k%gGY¤heY¤cihdgq±k m�W{g hd�a]gcih�Sa{v � � K%À � WFY¤a_cxk m
y�a]y)tGa{v[Y � ��? � @ �ÔW{g�)W¥mÍ`g\_cihek%g � ��?%@'A�BC@LÃ À cd^RW]cRy&W{zSY
y�a]y)tGa{v[Y©k m � cek�Y¤cjW{vuc \]^RW]gqa�hd�a]gUcdh�Sa{v[Y#ó nSü�k�þUhda{ü�Y
W#v¤axcd^a�YbW]y�a®hjmocd^a]rÂ\Zk gGY¤heY¤cGkUmohj�Ua_gUcdhd\�W]pc�vHh�zGpia�Y#ó

n�^a�y�a_y)tRa]vbY¤^Uhiz�YHzRa_\_h�3\ZW{cdhek%g�\ZW{zcd` v¤a�Y+cjü�kÔtGW�YHhj\�y�a]y&ÿ
tRa]vbY¤^Uhiz*zUvbk�zGa{vHcihja�Y��]ü�^hd\_^ÂW#v¤a®mC`p�SpdpiaZ��trÔþ hivucd`RW_pipir�W]pdpGq%vbk%`Uz
y�a]y)tGa{v[YH^Uhiz�Yba{v¤þ hj\_a�YY�Ía ó q3ó �'�i�R��#U� ~ �Ì� � �o�$� � � ë ÛR¾ZÆ Ã b ÀGÏZÆdÎ�»{º�Ä À
vHaZ� `h�v¤a�Yxa{þ a{vHr�þUhda{ü �a_pih�þ a]vHaZ��cek�W]gÒa_g�ÿ�zGk higcF�Êcek&higR\_pi`�Ua
�FW�Y®W*y�a]y)tGa{vH�W{gR�VÄ ÄUÏ_½RÆ�ÅÙÄ ÀRÄÁiÄ ÀGºiÏZºiÁ Ð v¤a_�U`UhivHa�Y	ci^GW{cÌþ hja{ü
hd�a]gcih�Sa{v[YN�a_pih�þ a]vHaZ��cjk1�)tRaxy&k gRk cjk gUhj\ZW]pdpir¥hdg\]vHa�WZY¤higRq3ó

fCg:W_�U� hdcdhjk gS��ci^RaÇÆ�È�É�Ê ËlÌ W]`Ucek%y&W]cjk g YHzRa_\_h�3a�Y7�Ò`GYHhdgq
ci^Ra � ��À �RÍ �CÎ�þ W#vHhjW{tRpda��*cd^RW{cÂci^RaXy�a_y)tRa{v[YH^h�z�Yba{v¤þ hj\_aÞy�`SYHc
zUv¤a_\Za_�UaÑa{þ a{vHr�þ hja{ü � Y¤a_gUcÔcjk�a]g�RÿezSk%hdgUc1� ü�hdcd^�W{c)pdaZWZY¤c
k%gRa ?%@+A�BC@ D�EFA�G'I � gGk%cdh�S\�W{cdhjk g cek2�Aó fCcÊW]peYbk v¤a_� `h�v¤a�Y
ci^GW{cÍ�³mHk�v)a{þ a{vHrXþ hja{ü � Yba]gc®cek,�5�©cd^a±YHceW#vHc \_^RW{gRqUaFhj�Ua_gUcdhjÿ
Sa{v � ��?%@+A�BC@LÃ À � � � tGaÙcd^aXY[W{y�aXWZY�cd^a D K%À kUm)ci^Ra±pjW{cja�Y¤c
?%@'A�BC@ D EFA�G'I �Âh�Y[Y¤`aZ�)cjk���tRaZmuk%vHalci^Ra�þ hja{ül�W{g�)cd^RW]c � �Ï? � @
tRaPWÊYH`UtSYba]clkUm�ci^Ra ? � @ Y¤`qqUa�Y¤cdaZ�âhdgÞcd^RW{c ? @+A�BC@ D EFAHG'I �Gó��k%cja®cd^RW]cGci^heY©YuzGa_\_h�S\�W{cdhjk gÂ�Rk a�Y+W]pdpjk�ü ci^Ra¥y�a]y)tRa]vbY¤^Uhiz)Y¤a]vuÿ
þ hj\_alcjk)W_�U�Âga{ü.zv¤kU\_a�Y7Y¤a�Y�ü�^hdpda¥hicSh�Y�vHaZ\Zk%gCSq `UvuhdgqS��WZY+pjk%gq
WZY�W�ga{ü ?%@+A�B�@ D E+A�G'I �Fh�Y�Yba]gUc	cekPcd^a�\Zp�hja]gceY{óP�*pjY[kPgRk cda
ci^GW{c�cd^a&YHzRaZ\]h�Sa_�âYba{v¤þ hj\_a)h�Y ¼N½G¿bÁjº�Ájº�Ä À½ØRÆi¾ �¤���R� ~C� �Öhuó aUó �AW]pjÿ
pdk�ü�Y+Y¤a{þ a]v¤W_p�UheY�*[k higcRþUhda{ü�YNcjkÂa�.heY¤cR\�k%g\_` vuvHa_gUcjp�ró

n�^aÖYHzRaZ\]h�S\ZW]cihek%g�W]pdpjk�ü�YFmuk%vFYHhdy)zRpdaXW{gR� a_m;3\]hja]gUcÂ� h�Ybÿ
c�vHhit `Ucja_��hdy)zRpda]y�a_gUceW{cdhjk gGY7�UaUó q3ó ���¤� � � �SW�Y³ü�aZpipAWZYxy&W{g r&k ci^Ra{v
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zUvbk�zGa{vHcir�kUm³|Sa_\_cihek%g ~ ó �S�Ghdy)zRpihda�Y³cd^a)|SaZpim>)*aZp�h�þUa{vHr Ædº�Ë�¾{ÀR¾]»[»
zUvbk�zGa{vHcihja�Yok mR�H�$� � W{g���¤�$! � �{ü�^hd\_^xv¤a_�U`UhivHa�zUvbk \_a�Y[Yba�Y3cjk ¾{ËZ¾]ÀGÓ
ÁdÎ ½RÆdÆ Ð �UaZp�h�þUa{v5cd^a_h�v�k�ü�g*y�a�Y[YbW_qUa�Y#ó

��²m^F²�èT¼�¾'¶/é-¶H»"»/½7º ¢+½-¶�º�cN¡
fCg�W�mCW]`picjÿ�zUvbk%gRa�WZYHrg\_^ vbk%gRk `GY®y&k �a_p��Ìhdc+h�Y*gRk%c	mCa�WZY¤h�tGpia

cjkÙv¤a_�U`UhivHa�cd^RW{c®WFq v¤k ` zÞ\Zk y�y�`UgUhj\ZW]cihek%gÞY¤a]vHþUhd\Za&tGaPp�hiþ aÒhig
a{þ a{vHrÊa�.UaZ\]`cihek%g5ó�n�^a&k gpirâü�W{rÊcekâYHzRa_\_hdmCrÊ`SY¤a_mC`p�p�h�þUa]ga�Y[Y
zUvbk�zGa{vHcihja�YAü�hdcd^Rk%`cSY¤c�v¤a]gRq cd^a_gUhdgq�cd^a®\�k%y�y�`gUhj\ZW{cdhek%g�y&k �a_p
heY*cekPy&W{ýa�cd^a�Yba�zv¤k%zRa{vHcdhda�Y Ï_Ä%ÀÇGºiÁdºiÄ%ÀR½RÆ k gâcd^a&`Ug�a{v¤p�rhigRq
ga_cdü�k�vHýÂtRa]^GW#þ hek�v7�ÍW�Y³YuzGa_\]h�SaZ�G� a ó qoó ��hdg4���S�o�$� � �[ó�|Ghdg\Za�k ` v
ì wx|�`SY¤a�Y�W{gÔa�.Ucja{vHgRW_p y�a]y)tGa{v[YH^h�zÔYba{v¤þ hj\_a���ü�a®\Zk g�Uhicdhjk g�hic�Y
p�hiþ a]gRa�Y[Y	k gÔcd^a¥tGa]^GW#þ hek�v�k mAcd^a¥y�a]y)tGa{v[YH^h�z&Y¤a]vHþUhd\ZaT�Íü�^Uhj\]^
hic�Y¤aZpim�heY©W�Y[YH`y�a_�Ôcek)Y[W{cdheYbmÍr�Y[k%y�a¥y�aZW]gUhdgqmÍ`Rppih�þ a_ga�Y7Y�zUvbk�zGÿ
a{vHcihja�Y��a ó qoó �Ucd^RkYba*k m{�¤� �H� �7ó�USvbk%þ hj�UaZ�Âcd^a�y�a_y)tRa]vbY¤^Uhiz�a{þUa]gRÿ
ci`GW]pdp�rÔ�UaZp�h�þUa{v[YÌci^Ra�Y[W{y�a¥þ hja{ü.cjkÂW]pdpRci^RalþUhda{ü a_g�ÿ�zGk higceY�W{g�
�kUa�Y	gGk%c5�a_pih�þ a]v	W{g r�Y¤` t3Y¤a_�U`a_gUcoþUhda{ü�Y{��huó a ó �3YHceW#thjpih�
Za�Yf�b�Rü�a
vHaZ� `h�v¤a�cd^a³a_g�RÿezSk%hdgUc�YScek�a{þ a]gci`GW]pdp�r��UaZp�hiþ a{vScd^Uh�YAþ hja{üÖW]g�*W]pdp
ci^Raxy�a�Y[YbW_qUa�Y�Y¤a_gUcGhdg�cd^Uh�Y�þUhda{ü.cek�cd^a_h�v�W#zzRpihd\�W{cdhjk gGY#ó
Ø�è]ç�Ù3ä_è ¬ å ¦�§ Ç Ä ¾_Ám�:ØR¾ò½�Ë�º�¾{×�×lºiÁ�¹ � ��? � @ àäê Õ Ä ¾ZÁ�ë
Ø¾�½ÙÃZ½Rºd¿X¾¤àU¾ZÏZÎUÁdºiÄ%ÀßÄÍÃ�½ ÈS¿CÄÎ7¼ Ï_Ä Å�ÅÂÎ�ÀSº�Ï_½Ájº�Ä À�»#¾Z¿bË�ºiÏ_¾
ì�í ê º�À�×x¹Gº�Ï{¹ Ú+ÃZÄR¿â¾]ËZ¾Z¿ÍÐ �5î�ê Ú ÆVÈRÉLÊ%Ë7Ì � �RK ��M�� � � � ½RÏZÓ
ÁdºiÄ%À"ÄUÏ_Ï�ÎU¿u»Ö½ ÀUÇ º�»ÔÃ�ÄÆdÆiÄ%×®¾{Ç ØZÐ ÀG¾ZºiÁ�¹R¾Z¿ ÆVÈRÉLÊ%Ë7Ì � �RK ��M �
ÀRÄR¿ Æ�ÈRÉLÊ ËlÌ �Ï?%@+A�BC@ D EFAHG'I � �#Õ ¸R¹¾]À(½RÁÙ¾_½Ï{¹ �ïîðê Ú
ñ dRÊ � �RK ��M � � � � ¾]ËZ¾{ÀGÁdÎ ½RÆdÆ ÐâÄUÏ_Ï�ÎU¿u»�ÕÑÝ©ÎU¿bÁi¹¾�¿HÅ�ÄR¿C¾#Ú%Ã�Ä¿Â¾{ËZ¾�¿�Ð
ñ dRÊ ��? � G À � ���L� Á�¹½ÁSÄUÏZÏZÎ¿u»	½uÃZÁd¾Z¿ ñ dLÊ � �LK ��M�� � � � ÚS½UÀUÇAÃZÄR¿+¾]Ë�Ó
¾Z¿ÍÐ f�îoê Ú ñ dLÊ � À ��e K�� � B � � � Á �L� ½RÆ�»�ÄÂÄUÏZÏZÎU¿H»7Õ

fCc+heY�hiy)zSk�vHcjW]gUcNcekFgRk cda)cd^RW]c	W]picd^Rk%`Rq ^Êk%`Uv®p�hiþ a]gRa�Y[Y¥zUvbk�zGÿ
a{vHcir)v¤a_�U`UhivHa�Y ì�í êÔcekÔtGa�p�h�þUa*k%gpir)hig ÏZ¾Z¿[Á�½GºÉÀ a�.a_\]`cihek%gSY7�UW{g r



hiy)zGpia_y�a]gUceW{cdhek%g�ü�^hd\_^�Y[W{cdheYhSa�Y	cd^Uh�Y�zUvbk�zGa{vHcir*^GWZY�cekÔW]cicja]y)zRc
cjkÔtGa*pih�þ a*hdg ¾{Ë�¾Z¿ÍÐ a�.UaZ\]`Ucdhek%g)tRaZ\ZW]`GY¤a*kUm�hdceYxhdgRW#tRhdpihdcir�cek)cja�Y¤c
ci^Ra�a�.Ucja{vHgRW_pR\�k%gR� hdcihek%g�k mNcd^a�y�a_y)tRa]vbY¤^UhizÂtGa_\Zk y�higRq)Y¤cjW{tRpda ó
�*pjY[k�gRk cdaPcd^RW]c��®a{þ a_gXcd^Rk%`Rq ^�y�a]y)tGa{v[YH^h�zòY¤cjW{thjp�hdcirÑheY&muk%vuÿ
y&W]pdp�r�v¤a_�U`UhivHaZ��cjk�pdW�YHcSmHk�v¤a{þ a{vH�{higÂzUvbW]\_cihj\_axhicSk%gRp�rÂ^RWZYNcjk*^RkUpi�
�{pjk%gq�a]gRk `qU^��³mHk�v ì�í ê�cjk�vHaZ\Zk g�SqU` v¤a ó

ò õ]ó�ôQ_<�ÑµUøNúQ�§^ úQ]C´�ûu·R¶N²�´l¯�]NõAø�µûu´CôQ\
ñ¥`Uvxq%vbk%` zÒ\Zk%y�y�`gUhj\ZW]cihek%g�Yba{v¤þ hj\_aÂheY®hdy)zRpda]y�a]gcdaZ�)trFW

\Zk pdpda_\]cdhek%g�kUm ñ dRÊ�a]g�RÿezSk%hdgUc�Y7�a�W]\]^�vu`gUgUhdgq)cd^a)YbW]y�aÔW_piqRkUÿ
vuhdci^yPó�ï3hdqU` v¤a/#��ÍW"�5YH^Gk�ü�Y3cd^a©hdgUcja{vbW]\_cihek%g*kUm3W ñ dLÊla]g�RÿezSk%hdgUc
ü�hicd^�hic�Y³a_g%þ hiv¤k gUy�a]gc��%Æ�È�É�Ê Ë7Ì�W]g�¥dR¯ É�6®9�¯ �CYba_a�|3a_\ ó � �[ó
n�^aPa_g�ÿ�zGk higc³higcda]v¤W_\]c�Y)ü�hdci^Xhdc�Y�W#zzRpihd\�W{cdhjk gÞ\_pihda_gUcxtRrÖW]\�ÿ
\_a{zRcihdgqÒcd^a�\Zp�hja]gc:<�Y*Y¤a_g�Rÿev¤a_�U`a�Y¤ceYlW{gR�ÒtrÊ�a_pih�þ a{vHhdgqFW#zUzGp�heÿ
\ZW{cdhek%g�y�a�Y7YbW_qUa�Y�W{g��þUhda{ü�YAcjk¥cd^ax\Zp�hja]gcCóUn�^a³a_g�ÿ�zGk higc�`GY¤a�Y
dR¯ ÉR"®9�¯�cek±Yba]g�Ùy�a�Y7YbW_qUa�Y�cek�k%cd^a{v ñ dRÊâa]gR�ÿ�zGk%hdgUc�Y�W]g�
cjk�v¤a_\Za]h�þ a)y�a�Y[Y[W]qUa�Y*Y¤a_gUc�trâk%cd^a]v ñ dRÊÒa_g�ÿ�zGk higceY{ó�(ò^Ra]g
ga_\Za�Y7YbW#vHr%�Ncd^aFa]gR�ÿ�zGk%hdgUc+`GYba�Y�ci^RaÒW_\]cdhjk g B ��e K A/� e��ÊcjkâhigGÿ
muk%vuyädR¯ ÉR"®;�¯ÙkUmocd^a�Y¤a]c3kUm5a_g�ÿ�zGk higceY5cekÂü�^Uhj\]^Td�¯ É�6®9�¯
y�`GYHc®y&W{hdgUceW{hdgÙv¤a_piheW#tRpda �ÍqW#zSÿÍmÍv¤a_a"��6®9�¯ \Zk gUgRa_\]cdhek%gGY{óÖn�^a
ñ dLÊ�a_g�RÿezSk%hdgUcÌW_pjY[k�vHaZ\_a_h�þ a�Y ?%@+A�BC@ D EFA�G'I �ÒW]g� �LK ��MPgGkUÿ
cih�S\ZW]cihek%gSYNmÍv¤k y ci^Raxy�a]y)tGa{v[YH^h�zÔYba{v¤þ hj\_a ó
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(a) Interaction with Membership and Multicast Services (b) Inheritance Hierarchy

Connection-Oriented Reliable FIFO Multicast

�����l�7���VöR��÷�ø'æq�R¡Où-£úZ]�l��¡�¢�¦R¡OùN�R¡'¥L���
�l¡bX �R¡�¢h�
n�^a�W]pdqk%vuhdci^yßvu`gUghigRq&W{c�a�W]\]^Pa_g�ÿ�zGk higcoh�Y¥\Zk gGYHcivH`\]cja_�

hig�YHcja{zSY���W{cSa�W]\]^�YHcja{z�W]�� hdgq�YH`UzUzSk�vHcmHk�v�W³ga{üòzv¤k%zRa]vucdr ë

Æ ï3hivbY¤c��Uü�alzUv¤a�Yba]gUc3W]g�W_piqRk�vHhicd^Uy ÂÄÃ É�6®9�¯L��muk%v�W{g�a]gR�ÿ
zGk higcRk mAWlü�hicd^UhdgRÿCþ hja{üÖvHaZp�heW#tGpiav"®9�¯Py�`picihj\ZW�YHc3Y¤a]vHþUhd\Za ó

Æ n�^a_gS��hdg�|SaZ\]cdhjk g } ó �G�Ôü�aòW]���YH`UzUzSk�vHcÂmHk�v�cd^aÖí³hivuÿ
ci`GW]p®|SrUg\_^ vbk%g r�W{gR��novbW{gSYHhdcihek%gGW]px|Sa_cxzUvbk�zGa{vHcihja�Y{óü(Ùa
zUv¤a�Yba]gUcÌW*\]^hdpd� Ã Ê ÉR"®9�¯6ûOüFÊ � k m ÂÄÃ ÉR"®;�¯ � �GW]g�&W{vuÿ
q `Raâcd^RW]c*ci^RaXY¤a{v¤þ hj\_aÙt `hdpic*m�vbk%y Ã Ê É�6®9�¯6û�üFÊ"�Þa]gR�ÿ
zGk higceY�Y[W{cdheYhSa�YÒYbW_mCa_cir.YuzRaZ\]h�S\ZW]cihek%gSY Ã Ê ÉR"®9�¯ ë Ê Ì/ý�d
W{gR�)üFÊ ë Ê Ì�ý�dÌ��W{gR��pih�þ a_ga�Y7YLUSvbk�zGa{vHcir ~ ó �oó

Æ ï3hdgRW]pdpir%��higX|SaZ\]cdhjk g } ó � ��ü�aPW]��±Y¤` zUzSk�vHc	mHk�v�|SaZpim�)*a�ÿ
p�hiþ a{vHrUó"n�^aâv¤a�YH`Rp�cdhdgq.W{`Ucek%y&W]cjk g Ã Ê ÉR"®9�¯6ûOüFÊ�û�Ê(þ �
y&k �a_peY)W ñ dRÊ±a]gR�ÿ�zGk higcCós)�`aFcek�cd^aP`SY¤aâkUm�hdgU^a]vuheÿ
cjW]g\Za��Ucd^aÂYba{v¤þ hj\_a�t `hdpicÌmÍvbk%y"ci^Ra�Y¤a�a]g�RÿezSk%hdgUc�Y©YbW{cdh�Y	Sa�Y
Â�Ã É�6®9�¯ ë Ê Ì/ý�dÌ� Ã Ê É�6®9�¯ ë Ê Ì/ý�dÌ�&W{gR�9üFÊ ë Ê Ì/ý�dNó
(Ùa W#vHq `a�ci^GW{cFhicâW_pjY[k"Y[W{cdheYhSa�Y Y[W]mua]cdr YHzRaZ\]h�S\ZW]cihek%g
Ê(ý�ÿ' ë Ê Ì�ý�d�W{gR�*pih�þ a]gRa�Y7YLUSvbk�zGa{vHcir ~ ó �3ó

fCg*cd^a³zUv¤a�Y¤a_gUcja_�*W]`Ucek%y&W{ceW��_a�W]\]^ÂpdkU\ZW]pdpir*\Zk%gc�vbk pdpda_�*W]\_cihek%g
heYx�Ua�GgaZ�)cjkÔtGa�W�ceWZY¤ý�tr&hic�Y¤aZpimb�Rü�^Uhj\]^&y�aZW{gSY+ci^GW{cÍ�hjm�hdcotGaZÿ
\Zk y�a�Y�W]g�ÂY¤cjW]rGY�a]gGW#tRpda_�S�_hicSü�k%`Rpi��a{þ a]gci`GW]pdp�r�qa]cGa�.UaZ\]`Ucja_�oó

(ò^Ra]g \Zk%y)zSkY¤higRq1W{`Ucek%y&W]cjW higcjk�W Yba{v¤þ hj\_a%��W_\]cdhjk gGY
k m�cd^aFcdr zGa4ÆVÈRÉ�Ê Ë7Ì ��?%@'A�BC@ D EFA�G'I � � � K%ÀRÁ ? � @+� W{vHaPpihigýUa_�
ü�hicd^�dR¯ ÉR"®;�¯ � e K � � � �	? � @+� �xW{gR�,ÆVÈRÉ�Ê Ë7Ì � �LK ��M � � � � ü�hdci^
dR¯ ÉR"®9�¯ � e K � � � � � ��? � @'� ó(n�^heY�ü�W{r �¥cd^aJe K � � ? � @ Í �CÎ�W{c
dR¯ ÉR"®9�¯Êy&W{cj\]^Ra�Y�ci^Ra�ÆVÈRÉ�Ê Ë7Ì'<�YAzGa{v¤\_a]zcdhjk gÂk mAü�^Uhj\]^�zUvbkUÿ
\_a�Y[Y¤a�Y©W#v¤a¥W_p�hiþ a¥W]g�)\Zk gUgRa_\]cja_�*cjkV�AóR��(Ùa�WZY[Y¤`Uy�a¥cd^RW{c3a{þUa{vHr
zRa]vuy&W]ga]gcdpir*� h�Y¤\�k%gga_\_cdaZ�*a]gR�ÿ�zGk higc heY�a{þ a_gUcd`RW]pdpir�a�.\Zp�`R�UaZ�
trÔa]hdci^Ra{v�W ? @+A�BC@ D EFAHG'I �Ôk�v�W �RK ��M)gRk cih�S\ZW]cihek%g5ó �	�*pjY[kR��hig
ci^Ra®\�k%y)zGkRY¤aZ��YHrGY¤cda_yÒ��W]pdpSk%`c�zR`UcW_\]cdhjk gGYNa$.\_a]zcci^RalW#zzRpihd\�W_ÿ
cihek%gÂhigcda]vHmuW]\Za®W#v¤a³v¤a_\ZpdW�Y[YHh�SaZ�ÔW�YAhdgUcja{vHgRW]pCó

(Ùa³zvHa�Y¤a]gck%`UvÌW]pdqk%vuhdcd^Uy�W]cRW³pda{þ aZp%ci^GW{cRü�k `pd�¥tRa³a�WZYHr�cjk
mukUpipjk�ü W{gR��ci^Ra]gÔY¤` zzRpda]y�a]gcUcd^Uh�YÌzvHa�Y¤a]gcjW]cihek%g*ü�hdcd^ÔWx�UheYb\]`SYbÿ
YHhek%g)k mNYbk%y�a®hiy)zSk�vHcjW]gUcÍ�{zUvbW]\]cdhj\ZW]pGk�zRcihdy�h�
ZW{cdhek%gGY{ó
� ²9³�²�� ¼?c�µ-¼?é���¾'¼9¶�� º�¶�_�¼?`F¹�_9¶ "®9�¯ ·�ar_?c�¼9¿/`+»�cÐ`�_���¢Fº%¼?c�µ-·

fCgFcd^Uh�Y�Y¤a_\_cihek%gPü�aÔzvHa�Y¤a]gc�W]pdqk�vHhdci^y Â�Ã É�6®9�¯L��mHk�v®W{g
a]gR�ÿ�zGk%hdgUcY�òkUm*WÊY¤a]vHþUhd\ZaFci^GW{c³hdgUcja{vbW]\]c�YÔü�hdci^ Æ�ÈRÉLÊ ËlÌXW{g�
dR¯ ÉR"®9�¯ Yba{v¤þ hj\_a�YÙW]g� YbW]cih�Y	Sa�Y±cd^a Â�Ã ÉR"®9�¯ ë Ê Ì/ý�d
YbW_mCa_cir�YuzRaZ\]h�S\ZW]cihek%gÔW{g�Âp�hiþ a]gRa�Y[Y�USvbk�zRa]vucdr ~ ó �3ó

n�^aýÆ�È�É�Ê Ë7Ì"W{g�7dR¯ ÉR"®9�¯ Y¤a{v¤þ hj\_a�Y±tRr:cd^a]y�Yba_pdþ a�Y
W]p�vHa�W]�Ur�zv¤k þ hj�UaXy&kRYHc�kUmPcd^aÖzUvbk�zGa{vHcihja�YÊv¤a_� `h�v¤a_��tr cd^a
Â�Ã ÉR"®9�¯ ë Ê%Ì/ý�dÙYuzGa_\_h�S\�W{cdhjk g ë Æ�È�É�Ê Ë7Ì�qa]gRa{vbW{cja�Y©þUhda{ü�Y
ci^GW{c�YbW{cdh�Y¤mCr�s+kU\ZW]p*VÞk gRk cjk gUhj\]hdcir�W{gR��|SaZpim&fCgR\_pi`GYHhek%g3�ÂW{g�
dR¯ ÉR"®9�¯�zv¤k þ hj�Ua�Y�qW{zGÿCm�v¤a_ax6®9�¯�\Zk%y�y�`gUhj\ZW]cihek%g5óÑ|GhigR\_a
Â�Ã ÉR"®9�¯ � \�W{gx*b`GY¤c¥mHk�v¤ü�W#v¤�±cjkXhic�Y�W{zUzRpihj\ZW{cdhek%gÞcd^aÊþUhda{ü�Y
qUa_ga{vbW{cja_��tr4Æ�È�É�Ê ËlÌFW]g�Ò\ZW{gF`SY¤a�dR¯ ÉR"®9�¯Ñcek�y�`picihj\ZW�YHc
W#zzRpihd\�W{cdhjk gÒy�a�Y[Y[W]qUa�YlcjkPk ci^Ra{vla_g�RÿezSk%hdgUc�Y7�3hic©k%gRp�rFgaZa_�GYlcjk
a]gSYH` v¤aFcd^RW{c¥y�a�Y7YbW_qUa�Y�W#v¤aâ�UaZp�hiþ a{v¤a_�±hdgÑcd^aÙY[W{y�aÊþUhda{ü�Y�hig
ü�^Uhj\]^)cd^a{r�ü�a]vHa�Yba]gUcuóNn�^heY	\�W{g)tRa��Rk%gRa�Y¤hiy)zGp�r)tRr�cjW_qUqUhigRq
y�a�Y7YbW]qa�YAü�hdcd^�cd^axþUhda{ü�YNhigÔü�^Uhj\]^�cd^a{r�ü�a]vHa¥Y¤a]gcGW]g��tRrÂW]pjÿ
pdk�ü�hdgq��a_pih�þ a]vur�k mÌW©y�a�Y7YbW]qa³ü�^a_g�hic�YNþUhda{üÖcjW_q�y&W{cj\]^Ra�Y5cd^a
a]gR�ÿ�zGk%hdgUc�<�YÌ\]` vuv¤a]gUcRþ hja{ü�ó

�ÂY®W]g�k�zRcihdy�h�
�W{cdhjk g&k m�ci^heY	hj�Ua�W��hdgGY¤cda�W]�Òk m�ceW]qq hdgq�a�W]\]^
y�a�Y7YbW]qa&ü�hdci^ÞW�þ hja{üßhig�ü�^Uhj\]^Ùhic³ü�WZY)Y¤a_gUcÍ�+k%` v*W]pdqk%vuhdcd^Uy
Y¤a_g�RY�W®YHhdgqpia%��YuzRaZ\]heW]p �LK ��M �7?%I�� � � cek*W]pdp y�a_y)tRa{v[YAk moþ hja{ü
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þ hj\_a³ü�^hd\_^��a_\�k%` zGpia�YSy�a_y)tRa]vbY¤^Uhiz¥y&W]higcda_gRW{gR\_a	m�vbk%y�q%vbk%`Uz
y�`picihj\ZW�YHcxhdgÑk�v¤�Ua]v*cjk�zUvbk%þ hj�UaPY¤\�W]pjW#tRpdaPq%vbk%`Uz±y�a_y)tRa]vbY¤^Uhiz
Y¤a]vHþUhd\Za�Y�hig�(F�T�ÂY#ó3VXW]a�YHciv¤k8��! � W{gR��cd^a*Y¤a]vHþUhd\Za¥kUm>�H�$� � W]peYbk
Y¤a]zGW#vbW{cja³cd^a³y&W]higcda_gRW]g\_a³kUm3y�a]y)tGa{v[YH^h�z*mÍv¤k y�q v¤k ` z*y�`picdhjÿ
\ZW�YHcuóN��gpihiýUa¥VXW]a�YHciv¤k ��! � �Uhig&k ` v��a�YHhjq g3� ci^Ra�\_pihda_gUco�Rk a�Y�gGk%c
ü�W{hdc	mHk�v¥ci^Ra�y�a]y)tGa{v[YH^h�zÊcekâW_q%v¤a_a�`UzGk%gâW&qUpjk�tSW]pdp�rÊ`gUhj� `Ra
hd�a]gcih�Sa{v�tGa_mHk�v¤aÊYHceW#vHcihdgq±cd^aPþ hivHci`GW]plY¤rUg\_^ vbk%g r�W]pdqk%vuhdci^yÒ�
W{gR�Þci^RaÊy�a_y)tRa{v[YH^h�zÖYba{v¤þ hj\_aâ�Rk a�YÔgRk clü�W{hdc�muk%v�v¤a�YuzSk%gSY¤a�Y
m�vbk%y \Zp�hja]gceY¥W�Y[Y¤a]vucdhdgq�ci^GW{c�þ hivHci`GW]p�YHrg\]^Uv¤k g r&ü�WZY¥W_\]^Uhja{þ aZ�
tRaZmuk%vHa*�a_pih�þ a]vuhdgq�þUhda{ü�Y{óx��gpihiýa��¤��� � �Sk ` v®Y¤a{v¤þ hj\_aÂ�kUa�Y	gGk%c
hiy)zSkYba*v¤a�Y¤c�vHhd\_cihek%gSY®k g�cd^aÂy�a]y)tGa{v[YH^h�zFYba{v¤þ hj\_a�<ÉYl\]^Gk%hj\_aÔk m



þ hja{ü�Y7�_cd^a{v¤a{tRr*W]pdpdk�ü�hdgq�hdceY�W#zzRpihd\�W{cdhjk gGYocjk�tRa]gRa6GcRm�vbk%y�í³hivuÿ
ci`GW]p%|GrUgR\]^Uv¤k g r³hig¥y&k�v¤a	\ZWZYba�YR�ÍW�Y5a�. zGpdW]higRa_�³hdglfugUcivbk � `R\]cdhjk g��7ó

fug��¤�U� � ü�a�YH^Gk�ü ci^GW{cÌci^RaÔY¤a]vHþUhd\Za�zvHa�Y¤a]gcdaZ��hdgÒ|SaZ\]cdhjk g }
W]peYbk&zUvbk%þ hj�Ua�Y³y�a�W{ghigRqUmC`pAW{g�Ò\Zk%vCv¤a_\_c�Y¤a]y&W]gUcdhd\�YlhigFcd^a)a]gGÿ
þ hiv¤k gUy�a]gcRü�^Ra{v¤a ñ dLÊ*a_g�ÿ�zGk higceY�\ZW]g�\{vbWZYH^�W{gR�ÂvHaZ\Zk%þ a]vuóSfug
zGW#vHcdhd\_`pjW#vH�ohdc³W_pipjk�ü�Y¥cd^a�vHaZ\Zk%þ a]vHaZ� ñ dLÊFa]gR�ÿ�zGk%hdgUc�Y®cjkâ\Zk gRÿ
cihdgU`Ra³vH`UgUghigRq*cd^a�W]pdqk%vuhdci^y `UgR�Ua{vÌci^Ra]hiv�k�vHhdqUhigGW]pRhd�a]gcihdcir �ehdg
\Zk%gc�vbWZY¤cRaUó q3óÉ��cek�fbYHh�Yv� }�� ü�^hd\_^�v¤a_�U`UhivHa�YAv¤a_\�k%þ a]vHaZ�¥zUvbk \_a�Y[Yba�Y
cjkÔWZY7YH`Uy�alga{ü�hd�a]gUcdhdcihja�Y	�[óGï3`Uvucd^a]vuy&k%vHa%� ñ dLÊ�a_g�ÿ�zGk higceYN�k
gRk%cgaZa_�*cekÂY¤cjk%vHa¥W{g rÂhigRmuk%vuy&W]cihek%g�k gÔYHceW#tGpia�YHcek�vbW]qa ó

ñ¥`UvlY¤a{v¤þ hj\_aÂh�Yxhdy)zRpda]y�a_gUcja_�&W�Y©zSW#vHc�k m³W*gGk%þ aZpÌW{vH\_^UhdcdaZ\Zÿ
ci`UvHa+muk%voYb\ZW_pdW{tRpda+q v¤k ` zl\�k%y�y�`Ughd\�W{cdhjk gxhdg/(F�T�ÂY#ó �*mCcja{vGcda�YHceÿ
higRqÂhdc�Y©\]`UvCv¤a]gc5Y¤\ZW_pdW{thjp�hdcdr)pihdy�hic�Y7�ü�a�hdgUcja]gR�Âcek)a�.UzRpjk�v¤a¥ü�W]rGY
cjk�hdy)zUvbk%þ a�cd^a�Y¤\�W]pdpdW{thjp�hdcdrFmC` vHcd^a{v	trFhdg\�k�vuzGk�vbW{cdhdgq&WÂcjü�kÿ
cihja{v�^Uhja{vbW#v¤\]^rPhigcjkÙk%` v�W]pdqk%vuhdci^yÒ�NW�YÂY¤`qUqa�Y¤cdaZ�Ftr ì `RkPa_c
W]pCó���� � óF(Xhdcd^�ci^heY©W{zUzUvbkUW_\]^3�_zUvbk \Za�Y[Yba�Y	ü�k%`Rpi��Yba]g��Y¤rUg\_^ vbkUÿ
gUh�
ZW{cdhek%gPy�a�Y7YbW_qUa�Y�cjkFcd^a_h�v��Ua�YHhjq gRW]cdaZ�Ppia�W]�a{v[Y7�Aü�^GkPü�k%`Rpi�
hig±ci`Uvug�a�.R\]^RW]gqa�k%gRp�r±cd^aÒ\]`Uy�`RpdW]cihiþ a�hdgmHk�vHy&W{cdhjk gÙW{y&k gq
ci^Ra]y�Y¤aZpiþUa�Y#ó�n�^a*mÍvbW{y�a{ü�k�vHý)hig&ü�^hd\_^�ü�a�zvHa�Y¤a]gcdaZ��k%`Uv	W]pjÿ
qk�vHhdci^y.W_pipjk�ü�YS`SYScek³hdg\�k�vuzGk%v¤W]cdaNa�.cda_gGY¤hjk gGYoY¤`\_^¥WZY3cd^Uh�Yok ga ó

fug¸�¤�U� � ü�a&mHk�vHy&W]pdp�rÒzv¤k%þUaÂcd^a&\Zk�vuv¤a_\]cdga�Y[Y�kUm®k%`Uv�W_piqRkUÿ
vuhdci^y�Y#ó"fCgÑzGW{vucdhd\_`pjW#vH�®ü�aÙzUvbk%þ aPcd^aÞYbW_mCa_cirÖzUvbk�zGa{vHcihja�YÔtr
�Ua6SgUhdgqPYHhdy�`pjW{cdhjk g�v¤a_pjW{cdhek%gGYlmÍv¤k y/cd^a�W_piqRk�vHhicd^Uy(W]`Ucek%y&W]cjW
cjk�ci^Ra.YHzRa_\_h�3\ZW{cdhek%g�W]`Ucek%y&W]cjW ó=n�^aÖhdg\{v¤a]y�a_gUceW]pÂü�W]r�hdg
ü�^Uhj\]^�ü�aF^RW#þ aÒ\Zk gGYHcivH`\]cja_��k%`Uv�W]pdqk�vHhdci^y�Y�W]g�ÞYuzRaZ\]h�S\ZWZÿ
cihek%gSY�W]pdpjk�ü�YN`SYNcekÂW_pjY[k�\�k%gSYHcivu`R\]cUcd^a�YHhdy�`pjW{cdhek%g*zv¤kk mohigR\{v¤aZÿ
y�a]gUceW]pdpirUó�ïok�vNa�.RW]y)zRpda��]hdgÔk�v¤�Ua]v5cek�zv¤k%þUa©ci^GW{c Ã Ê É�6®9�¯6ûOüFÊ
YHhdy�`pjW{cja�Y Ã Ê ÉR"®9�¯6û�üFÊ ë Ê Ì�ý�dXü�a�a�.cda_g�Fcd^a�Y¤hiy�`RpdW]cihek%g
vHaZpdW]cihek%gPmÍv¤k y Â�Ã ÉR"®9�¯Öcek ÂÄÃ ÉR"®;�¯ ë Ê Ì/ý�dXW]g�Òv¤aZWZY[k%g
Ybk pda_pir�W#tSk%`UcGcd^a�a�.cda_gGYHhek%g3��ü�hdci^Gk%`cGvHa]zRaZW]cihdgq�ci^Ra¥vHa�WZY[k%gUhdgq
W#tGk `UcScd^a¥zSW#v¤a]gUc3\�k%y)zSk%ga_gUc�Y#ó5n�^Uh�Y�vHa_`GYba�heY+*b`GY¤cih�SaZ�Ôtr�cd^a
USv¤kk mF0-.Ucja]gSYHhek%g*cd^a�k�v¤a]y k mY�H�]� � ó
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(Ùa©ci^GW{gýv��W]g\{r¥s3rUgR\]^3�#�*pda�.*|G^þ W{vuc�YHy&W]g¥W]g�B�7a]vHa_y�r�|G`SY[Y[ÿ
y&W{g�mHk�vAy&W{g rÂ� h�Y¤\]`SY[Y¤hjk gGY�W]g��^Ra_p�zRmC`pGYH`qqUa�YHcdhjk gGY#ó
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