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� xyn��Ïq¬z4p�xmi®l��¡x�jÇûgn2þ®n�úvjgdDú$bgÿ
xyjgþ��en þ1hko jgxmneqDz�j'�lyd���i��Dn z úRl���o p�xmiFikb%úRn�hHl0�gd.jgdDú
z�j�dDj2�gn2�>ù	��l�h � þkbgz{bgi®n2híj hHi®þkbgd��wikþ®n2dDú ikb�ý�jgþkú�h.lmdDo þ®n�jgh®lmd�� úRn xyn��sj�iklmbed b�ÿ
o�bedeikþ®bex�i®b$lydDúRlytsl�úRpDjgx � þkb�o n2hkhHn�hV�³b�ÿÐikn dìlydeikb���lmn2þkjgþko��Dlyo2j�x*h�ikþ®p¬o,i®pDþ®n�h-� p2U#"r$>jgdDú
�gþkn2j�i®n þ�pDhHnåb�ÿ�j�DhHi®þ�jgo�i®lybgd���� URq��!"%$>i®b ��lyú�n%o�bez � xmn��Rl�i�ûâlmdìi���n%h®ûRh�ikn z��_ù	�Dn2h®n
úRn ten xyb � z{n2dei�h
z{lyþ®þkbgþ*i���n�ikþ®n2dDú{ikb�ý�jgþkú{jgh®û�dDo���þkbgd�bepDh�z{lyúDúRxmn2ý�jgþ®nq� R�S�q�T�URq��,��"u�

T�� GH8;OPKB¡q8;at�\:<K�C�¡N8]8�O#IA=<?AM(F�=E8;? 1Ïi��Dn � þklmz�j�þkûío bgdDh®n2~sp�n2dDo�n{bgÿ	�}b�i��àb�ÿ�i��Dn
� þkn t�lmbepDh\i®þkn dDú�h]l�h�jgdálydDo�þkn2jehHnFlmdåi���n o�bez � xmn���lmi�û{b�ÿ]�}b�i��ålydsi®þ�j#�©bgþ��ej�dDlyhkj�iklmbedDj�x
�³z4p�x�ikl � xmn�úRn � j�þ®i®z{n dsi�h�$]j�dDúålmdsikn þ��¡beþ��sj�d�l�h®j�i®lybgdDjgx]�³z4p�xmi®l � xmn�o bgz � j�dDlmn�h�$\lmdsikn þ��
jgo�i®lybgdDh{þkn2~sp�lyþ®n�úYikbt��p�lyxyúMj ��� xylyo2j�i®lybgd¬h��]f]bez � bgdDn dsikhájgþ®n�xyl�'en xyûài®bt�}n$z{bgþkn
j�pRikbgd�bez{bgpDh�jgdDúvb � je~sp�n��%��l�úRlyd��álydsi®n þkdDjgx � þkb�o n2hkhHlyd��ájgdDú�h�ikþ®pDo�i®p�þkn!$�q���n i®n2þ®b2�
�gn2d�n bepDhN��úRn2h®l��ed�n2ú$jgdDú$b � n2þkj�i®n2ú���û�úRl��}n2þ®n2dei>bgþ��ejgd�lyhkj�iklmbedDh�$]jgdDú$þkn2~sp�lyþ®n�ú�û,�
dDj�z{l�o�úRl�h®o b�tgn þkûd�Ìh®n n � fnfFa�����*"Bj�dDú�~eac��a�� T���"Ïÿ³bgþ�n���j�z � xyn!$��
ù	��n��Dþ�h�i � belmdsi�þ�j�l�h®n2h�l�h®h®p�n�h�ý�lmi��Yi���n%jeh®h®p�z � iklmbedDh�p�dDú�n þkxmû�lyd��.z�p¬o��Yb�ÿ�úRl�hc�

i®þkl���p�i®n2úìh®ûRh�ikn z�h>i���n2bgþkû�j�d¬úío p�þ®þkn dsi�z{lyúDúRxmn2ý�jgþ®n,1Ji��Dj�i � þ®bRo n2hkhHn�h lmdíi���náh®ûRh�ikn z
j�þknn�}n d�n2tgbexmn2dei��Ìú�b4d�bgi��DjÇtgnFz{jgxml�o�lybgp¬h]lydsi®n2deiklmbedDh�$]jgdDú��¬jÇtgn��¬n2n d�úRn2h®l��ed�n2úái®bV�}n
� j�þ®i1b�ÿ�i���n�bgþ��ejgd�l�h®j�i®lybgdm�Ði��¬j�i�i���n lyþ1lydsi®n þ®ÿÌjgo n2hFj�þkn�xml0'gn2xmûåi®b��}n4o bgz � j�ikl��DxmnP$��¬ù	�DnhHn�o�bgd¬ú � belmdsi>h®p��,�gn2hHikh�i��Dj�iFlydDúRlytsl�úRpDjgx � þ®bRo�n�h®h®n2h1j�þkn�xml0'gn2xmû%i®b%n��(��l0��lmiFz{bgþkn�o�bez-�
� xmn��-�}n��¬jÇtslybgpDþ7�Ìh®lmd¬o�n�i���n û{z�jÇûN�}n1o�bez � bshHn�ú{b�ÿÏz�j�d�û4bgi���n2þ\h®û�hHi®n2z�h
bgþ
ikj'en�lmdsikb
jgo o bgp�dsi�o�bez � xmn��.ÿÌjgo�i®bgþ�h��¬n ÿ³bgþkn�ikj'�lyd���úRn2o lyh®lmbedDh�$��!ù	��n�i��Dlmþ�ú � belmdsi�þkjglyh®n2h>l�h®h®p�n�h
lmd � þ®b�t�lyd��áúRl��}n2þ®n2dsi � þkb � n þ®i®lyn2hq�³n,� �;� � þ®bRo�n�h®h®n2h�i®n2þ®z{lydDj�iklmbed;$,q}ý]beþ�'vlyd�j�xyx*o�lyþko p�z-�
h�i�j�dDo n2h�j�d¬úl�DjÇten � þ®n�úRl�o,ikj2��xynV�Ìbgþ�b � i®lyz�j�xr$�bgpRi�o�bgz{n�h�jgh�ý]n2xmx_jgh�~sp�n2hHi®lybgd¬h�lmd���b�ý
i®báúRn�hHl0�gd�hHp¬o��vo bgz � xyn��ålydsi®n þ�jgo�i®lybgdDh��

r�n2o�i®lybgdDh�U(�0�>i®b�U(� Tq��þ®lyn��¬ûáo�b�tgn2þkh�úRn2tgn xyb � z�n2dsikh�lydåi���n>i���þkn n>i®n�o���d�bexmb,�gûáj�þkn2jeh
ý���lyo���þkn x�j�ikn1ikb{i���n�hHn�þkn2~sp�lyþ®n2z{n dsikh��

¢|£E¤ GH=EIJIA:<K�LNM�OPK
acdeikn þkn2hHi®lyd���i®þkn dDúDh�lmd�z{lyúDúRxmn2ý�jgþ®n lydDo�xypDúRn i���n ÿ³bgxyxyb�ý�lmd��;1

35GHK/D�D!M�@9K
�VO#=<K/?gF�K/I�GH=EIJIA:<K�LNM(O#K¥b�G¦��G¦e 1Ï| x |5h®ûRh�ikn z�h j�þknN�}n2o bgz{lmd��
lmd¬o�þkn2jgh®lyd��gxyû � b � pDxyjgþ7�³ý�lmi��åh®ûRh�ikn z�h\h®pDo��ájeh
ac��| |�§�r�n þklyn2hw� R,S"¬bgþ]|$lyo þ®bshHbgÿÐi
|$n2hkhkj�gnw§Fp�n2p�lmd��-� R�U#"r$�qÇjgdDú�h�i�j�dDú�jgþkú�lyhkj�iklmbed�lmdDl�iklyj�i®lytgn2h*h®pDo���jgh�i��Dn	~sjÇt�jF|.n2h��
h®j2�gn�r�n2þ®t�l�o�nV� T�UP"!bgþFf x�¨ ��v�n2tgn dsi�h®n þktsl�o�n�h����,��"!j�þkn&��þkbejgú�n d�lyd���pDh®j2�gn,�

3©^|`>?AjPª]O#89?J89[AD�M�?JIdM�D�`>?AjPª]O#89?J89[JD�8;�«K�O#M(F�=E8;?AD 1�z�j�d�û�lyz � xmn2z�n2dsikj�iklmbedDh � þ®b2�t�lyúRn úRl��}n2þ®n2dsi�h®n þkt�lyo nF~spDj�xylmi®lyn2h]ÿ³bgþ��¬bgi��vz{n�i��Db�úålmd�teb�o2j�iklmbedDh]jgdDúáz{n�h®hkj�en1úRn��
xmlytgn2þ®lyn2h2q!lydDo�xypDúRlyd���h®p ��� bgþ®i®lyd��.úRl��Jn þkn dsi�xyn tgn2xyh�b�ÿ�hHû�dDo��Dþ®bed�lyo l�i�û)�³n2� �$pDhkj�en�b�ÿ
i®p ��� xmn�h�lmd�~sjÇtÇjsr � jeo�n2h�� T���"Ïbeþ�jehHû�dDo��Dþ®bed�bgpDh\z{n2hkh®j2�gnFú�n xylmten þklmn�h]ý�lmi��vbgþ�ý�lmi��(�
bgpRi1jeo�'�d�b�ý�xmn�ú(�gn2z{n dsi\iklmz{n bepRikh�ÿ³bgþFf x r(y\tgn dsi�bgþ�~s|�r�$��
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=Ej&IJ=ED�j,8/6;K�OP`Y89¬>=<?gF!K,O#¬uM�j,K�D,/�JO#8;F�8>j,8;:ED	M�?JIdIAM(F!MqF�`|�«K/D 1 acdsi®n2þHÿÌjeo�n�hi®båú�l��Jn þkn dsi1h®n þktsl�o�n�h�j�þkn lmd¬o�þkn2jgh®lyd��gxyû%úRn��Dd�n�ú�lmd$j�d$þkn��¬n2o,iklmten�z�j�d�d�n2þ1h®b{i��Dj�i
b2�(.�n�o,i�h�o2j�dq�¬n�n2jehHlyxmû lydDh � n�o,i®n�ú4jgdDú�þkn2o bgd(�;�gp�þkn2ú�j�i�þkp�dsi®lyz{n���hHn2n x |�� f]u |
����R"BjgdDúY~elyd�l«� T���"%$��
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=Ej�¬uK�IAK�O#M(F�=E8;?®M�?AI¯j,8;at��8;D!=%F!=<89?¦89¬�O#K/D�89[JOPj,K/D 1�vFh�i���n�d�p�zN�}n þ
j�dDú�jÇtÇjglmx�j�Dlmxyl�i�û>b�ÿDúDj�ikjFhHbep�þ�o�n2hÏÿ³bgþ�j � jgþHiklyo p�xyjgþ � p�þ � beh®n\lydDo�þkn2jehHn�h q�úRlyhHi®þkl0��pRi®n�ú
j ��� xml�o j�i®lybgdDhFd�n n�ú�i®b%xmn2tgn2þkj2�gn�i���n z���û�pDh®lmd��%þ®n�hHbep�þ�o�n2h�lmdâjáz{bgþkn�úRn�o�bgp � xmn�úý�jÇû��³n2� ���;�¬n2lmd��áj��xyn i®báo þ®n�j�i®n�dDn ý hHn2þ®t�l�o�n2h	��ûvo�bgz � beh®lmd���n��Rl�iklmd���bgd�n�h�bgþ�ikb
hHn�j�þ�o��âjgdDúìd�n��gb�iklyj�i®n{ÿ³beþ�j��glytgn2dìh®n þkt�lyo n!$��]y°��j�z � xyn2h�b�ÿ�i���l�h�o2j�dm�}nåhHn2n dàlyd
i���n4f x�¨ ��v�ikþkjeúRlyd���h®n þkt�lyo n����PUP"Bj�d¬úålyd�lmi®l�j�i®lytgn�h�hHp¬o���jeh � f�f1a&����*#"u�
|$lyúDúRxmn2ý�jgþ®n r�ûRh�ikn z�h�j�þkn�i���n þkn�ÿ³beþ®n>j�xyþ®n�jgúRûV�}n lyd��4n���i®n d¬úRn2úái®b{úRn2jgx}ý�lmi���h®bgz{n

b�ÿJi���n>o��Dj�xyxyn d��en þ�h�lyúRn2dsi®l��Dn2ú�lydår�n�o,i®lybgdVU(�sù	��n�lydRÿ³þkjeh�ikþ®p¬o,i®pDþkjgxDhHp ��� beþHi\ÿ³bgþ\dDb�i®lybgd¬h
hHpDo��âjgh h®n þktsl�o�n4d�n��eb�iklyj�i®lybgd!qÏúRû�dDjgz�l�o�úRlyhko�b�ten þkû$j�dDúíhHn2þ®t�l�o�n4o bgz � beh®l�iklmbed�l�h&�gn d��
n þ�j�xyxmû�tgn2þ®û-�Djgh®l�o�q2�Db�ý]n2tgn þ�qgjgdDú�n2jeo���b�ÿÏi���n2h®nFjgþ®n�jgh°��l�úRn�h]o bgz � xyn��áo�bez � pRikj�i®lybgdDjgx
� þ®b,��xyn z�h�lmdvi���n lyþ�b�ý�d%þkl0�2�si��

¢|£r¢ X�=<D�F�O#=%Z\[JF�K/I¥^|`>D�F�K/a
D
f1l�h�ikþ®l0��pRikn2úâr�ûRh�ikn z�h�þkn2h®n2jgþko���l�hFjgxyh®báp�dDú�n þ��gbglyd��áo bgdDh®lyú�n þ�j��xyn�o��Djgd��gneqDhHbez{n�þkn x��
n t�j�dsi�i®þkn dDúDh�lmd¬o�xypDúRn21

3©±YO#8;[J�5�AO#8>j2K/D!D�=E?J@ ���gq�p,�!"u1 � þkb�t�lyú�n2h�j$pDh®n�ÿ³pDx]j�¬h�ikþkjeo,i®lybgdíÿ³bgþ�i���n%úRn2h®l��edìb�ÿ
þ®n�úRp�dDúDj�dsi1j�dDú%ÿÌjgp�x�i�ikbgxyn þ�j�dsi�hHûRhHi®n2z{h	��ûY�gþkbgp � lyd���j�d�p�zN�}n þ�bgÿ � þ®bRo�n�h®h®n2h]ikb
� þkb�tsl�úRn�j{hHlyd��exmn xyb2�gl�o jgx}ÿ³p�dDo,iklmbed�bgþ�h®n þktsl�o�n,�

35XY=ED�F�O#=%Z\[]F!K�Im²�O#M�?JD!M�j2F�=<89?AD�M�?AIthqF!8;ao=<jNG5[J:<F�=<j,M�D�F 12fFlyhHi®þkl0��pRi®n�ú�i®þ�j�dDhkjgo��
i®lybgdDh�j�þkn{j � þkb�tgn2dío bgdDo n � i�z{behHi®xyû.pDh®n2úíÿ³beþ�z�n i���bRúâlydstebRo j�iklmbedíz{l�ú�úRxyn ý�j�þkn
���!+#"u�!v1d�b�i���n þ�o�bedDo�n � i�pDhHn�ú�lyd4úRl�h�ikþ®l0��pRikn2ú4hHûRhHi®n z�h_lyh�j�ikbgz{l�o
z�pDx�iklyo2jghHi��#y\~sp�lyt��
j�xyn dDo n2h«�¬n i�ý]n2n d�i���n�i�ý�b�ý�n þkn � þkb�tgn d{lyd�� T,p#"¡q9� R� #"©q;� U,�!"u�,v�ikbgz{l�o�z�pDx�iklyo2jghHi��Djeh
� j�þ®i®l�o�pDxyjgþ1þkn xyn t�j�dDo n�ÿ³bgþ>| x |.hFý���l�o��.z�j'gn�h�lmi>jgd.lmdsikn þkn2hHi®lyd��åo jgdDúRl�ú�j�ikn�ÿ³beþ
ÿ³pRi®pDþ®n�úRn2tgn2xmb � z{n dsikh��
f>rvúRn2tgn xyb � z�n2dsikh�i��Dn þkn�ÿ³bgþkn>z�lyþkþ®beþ�z{l�ú�úRxyn ý�j�þkn�úRn ten xyb � z{n dsi�h�i®b�j�dvn���i®n2dsi��

¢|£´³ X�=<D�F�O#=%Z\[JF�K/IBh�OPF�=<iAj,=<M�:	k�?gF!K�:E:<=E@;K/?Aj2K
f1l�h�ikþ®l0��pRikn2ú¥v1þHikl��}o�l�j�x�acdsi®n2xmxyl0�gn d¬o�no�Efwv�a�${ý�bgþ�'Yi�jgo�'�xyn2hájm��þkbejeú þkjgd��gn�b�ÿ � þkb2���xmn2z{h���ù	��n&'gn2ûáj�DhHi®þ�jgo�i®lybgd%pDhHn�úålydvz�bsh�i�bgÿBi��Dlyh�ý�bgþ�'{lyh�i���n d�b�iklmbed%bgÿ�jgd)µkj�gn2dsi�¶
jgh�jgd j�p�i®bgdDbgz{bgpDh � þkb�o n2hkh q_ý�l�i�� þkn2h®n2jgþko�� � þkb2��xyn z�h�þ®n2xyj�i®n2úài®b.i���nålydsi®n2þkjeo,i®lybgd¬h
�¬n i�ý]n2n d%h®pDo��vj�gn2dsikh��sù	��n � þkn2o lyh®n>ú�n��Dd�lmi®lybgd%b�ÿ�µ®j�en dsi�¶�pDhHn�úábgÿÐi®n dvt�j�þklmn�h]jeo o bgþ�ú/�
lmd��%i®båi���n � þkb2�Dxmn2z��}n lyd���hHbexmten2ú
�³ÿ³bgþkz�j�x�úRn��DdDl�iklmbedDh>b�ÿ]j2�gn dsi���b�b�ú�o j�d �¬n�ÿ³bgpDdDú
lmd�� R,*#"©q�� T, #"©qw� p2S#"%$�����n ûebgdDúYi���n$lydDúRlyt�lyú�pDj�x1ú�n��Dd�lmi®lybgd¬hV��b�ý]n2tgn2þ2q�l�iál�h{lyz � bgþ®ikjgdsii®båþkn2o b2�ed�lyh®n i��¬j�iFlmi lyh�i���n{hHbexmp�i®lybgd�i®n�o���d�l�~sp�n2h>úRn ten xyb � n2ú�lyd fwv1a�ý���l�o���j�þkn�ÿ³p�d(�
ú�j�z{n dsi�j�xyxmû%lmz � bgþ®ikj�dsi1b�ten þ�jgdDú$j�}b�tgn>i��Dn�t�j�þkûslyd��áúRn��Dd�lmi®lybgdDh1b�ÿ�µ®j2�gn2dei�¶���fwv1a,ü h
z�bsh�i�lyz � beþHi�j�dsi1o�bedeikþ®l0��pRiklmbedDh�lmdvi���n�xml0�2�si�bgÿBi��Dn�úRlyhko�p¬h®h®lmbedY�Dn þkn j ��� n2j�þ�ikbV�¬n,1
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a
8>IAK/: 1 x dDnái��Dlmd��âz{behHi{j2�gn2dei{úRn��¬d�l��
i®lybgdDh�ú�b�j2�gþkn n�p � bgdìlyh>i��Dj�i�j2�gn dsi�h>jgþ®nmµkj�pRikbgd�bez�bepDh�¶�q¬i��Dj�i l�h i���n û)¸�¹�º�»�¼½uº
¾°¿ ½rÀ�¸#Á(½n½rÀ�ºlÂ ¿ »�º�Ã�½ ¿rÄ ½uº�»�Å#º Ä ½ ¿ ¸ Ä ¸cÆNÀ(Á(ÇV¼ Ä�È ¸»�¸#½%À�º�» È�É ¼ Ä ÂlÀ�¼#Å#ºYÃ�¸ Ä ½�»�¸#Ê«¸ÅPº�»½rÀ�º ¿ »&¼2Ã�½ ¿ ¸ Ä�È ¼ Ä Â ¿rÄ ½Ëº�» Ä ¼#Ê È ½Ë¼#½Ëº�� pS"��ÍÌ�z�p�þ®i��Dn þ*i���n�z{bRúRn�b�ÿÏlydeikn þ�jgo�i®lybgd�lyh*p¬hHp(�
j�xyxmû�t�l�jájgh®û�dDo���þkbgd�bepDh�z{n2hkh®j2�gn � jeh®h®lyd���b�ÿ
bed�n�ÿ³bgþkz bgþ>j�d�bgi���n2þ��}ù	��lyh1p�dDúRn2þ��
xmû�lyd��ábgÿ\j{ÿ³p�xyxmû$úRn�o�bgp � xmn�ú$jgh®û�dDo���þkbgd�bepDh�h®û�hHi®n2z jeh®h®p�z � iklmbed�i���n2þ®n ÿ³bgþkn�ÿ³bgþkz�h
i���n��¬jgh®lyh�ÿ³beþ�z�bsh�i�ý�bgþ�'ályd%i���n�úRbez{jglmd]�
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a�[A?A=<j2M�F�=<89? M�?JItk�?gF!K�OPM�jF�=E8;? 1,v7�gn2dei\o bgz{z�pDd�lyo2j�iklmbed�x�j�d��
�gpDj2�gn�h
j�dDú � þ®bgi®bRo�bexyh
jgxmxyb�ý�h°�}b�i����spDz{jgd(�chHûRhHi®n z j�d¬ú�hHûRhHi®n z-�chHûRhHi®n2z lydeikn þ�jgo��
i®lybgdDh2q¬i®bái�j'en � x�jgo n4j�i j���l0�2��n2þ-��hHn2z�j�dsi®l�o�$�xmn2tgn x��Jù	��lyh1ÿ³þ�j�z{n ý�bgþ�'áÿÌjeo�lyxmlmikj�i®n2h
i���nFúRn��DdDl�iklmbed�b�ÿ!o�bez�z{bed � þ®b,��xmn2z h®bgxyt�lmd���hHi®þ�j�ikn��elmn�h q�ý���l�o��áo jgdV�¬n�z{beþ®n�n�jgh��
lmxyû%j ��� xylmn�ú%i®bV��n�ikn þkb2�en d�n2bgpDh�h®û�hHi®n2z�h���ù	��l�h�µkj�DhHi®þ�jgo�i®lybgd�¶4xmn2tgn2x!j�x�hHb � þkb�tsl�úRn�hj-�Djgh®lyh�ÿ³beþ�úRn��¬d�lmd��áhHn2þ®t�l�o�n úRn2hko�þkl � i®lybgdDh2q�jgo�i®lybgdDh�jgdDú�o�bgz{z{bgdvz{n2o��Djgd�l�hHz�h��

3©¡q8>8�O#IA=<?AM(F�=E8;?
F�K/jPªJ?A=<Ï|[AK/D 1(v x�j�þ��gnFj�z{bgp�dsi�b�ÿ!ý�bgþ�'q�Djeh«�}n n2d%úRbed�n1bed���b�ý
i®b$n2dDhHpDþ®n�i��¬j�i��gþkbgp � h>b�ÿ�j�gn2dsikh�j�þkn�j��xyn�i®b$b � n2þkj�i®n�i®b,�gn�i���n þ�lydàj�o�b2�Dn þkn dsi
z�j�d�d�n2þ�j�dDúájeo���lyn tgn1i���n2lmþ�lydDúRlyt�lyúRp¬j�xJbgþ�o�bexmxyn2o�i®lytgn7�ebejgxyh��Ìh®n nV� U2 #"}ÿ³bgþ�j�þkn t�lyn ý
b�ÿ*o�b�bgþ�úRlydDj�iklmbed%j ��� þkbejgo��Dn2h�$��
v1o o bgz � jgdsû�lyd���i���lyh_i���n beþ®û�l�h_jFý�l�úRn]þ�j�d��gn
bgÿ�i®b�bgx0'�l�i�h	� pRDq�p2T�qcR�T#"©q�úRn2tgn2xmb � z{n dsi

n d�t�lmþkbgd�z{n2dei�hn� p*"JjgdDúáz{n i���bRúRbexmb,�glyn2h�� p2 #"u��ù	�Dn2h®n1ikbsbexyh]lyz � xmn2z�n2dsi�lyz � beþHi�j�dsi�jgh��
� n�o,ikh\b�ÿJi��Dn�i���n2bgþkû�j�d¬ú � þ®b�t�l�úRn�úRn ten xyb � n þ�h�ý�l�i���i��Dn�z{n2j�d¬h�i®b�o þ®n�j�i®n�j2�gn2dei��¬jgh®n2ú
hHûRhHi®n z�h��¬f]p�þkþ®n2dei�ikþ®n2dDú�h�lydvlyz � xyn z{n dsi®n�ú�hHûRhHi®n z�h�jgþ®n,1
3©^|F!M�?AIJM(O#IA=<D!M(F�=E8;? 1�acd4þ®n�o�n dsi*ûgn�j�þ�h!i���n þkn��DjÇtgn��¬n2n d{hHl0�gdDl��¬o2j�dsi�n��Jbgþ®ikh_i®b�hHikj�d��

ú�j�þ�úRl�hHn�h®bgz{n{jgh � n�o,ikh bgÿ�j2�gn2dei>i®n�o���d�bexmb,�gû�� � jgþHiklyo p�xyjgþ®xyûd��û$i��Dn�z�bgpDdDú�j�iklmbed
ÿ³bgþ�acdsi®n xyxyl��en dsi�{«�sûRh®lyo2j�x9vw�gn2dsikh��<z�ac{|v��*hHn2n>r�n�o,iklmbedqT��0��ÿ³beþ]z{bgþkn�bed�i���l�h�$\jgdDú
x | ��|svFrRaczÐ� R,+"J�Ìjgx�i���bgp��2��i���l�h
n��}beþHi�hHn2n z�h�i®bN�DjÇtgn�hHikj2�gdDj�i®n2ú4ÿ³beþ*i���n�i®lyz�n
�¬n2lmd���$��(zDp�þHi���n þ�n��}beþHi�h\lydDo�xypDúRn úRn2tgn xyb � z�n2dsikh]lmdvhHn2z{jgdsi®l�o1ý�n���ikn2o���dDbgxyb2�gû�ÿ³beþ
�F|s�Y�DjehHn�ú bgdsi®bexmb,�gû1z�jgþ�'�p � h®pDo���jeh!i���n�fwvF|s� ���!p#"�jgdDú x ac� ����S"elyd�lmi®l�j�i®lytgn�h��

3©^|F!M(Z\=<:<=<F�` 1!|.j�d�û�b�ÿ
i���n�j�en dsi>h®ûRh�ikn z�h jÇtÇjglmx�j�Dxmn�i®bRú�jÇû.j�þkn�lyd.i���n lyþ>i���lyþ�ú�beþ
ÿ³bgp�þ®i����gn2d�n þ�j�iklmbed%jgdDú%jgþ®nFi��Dn þkn�ÿ³bgþkn��¬n�o�bgz{lyd���z�beþ®n z�j�ikp�þkn2�Rù	��n>ÿ³n2j�i®p�þkn�hHn i
� þkb�tsl�úRn�ú��sû�z{behHi � xyj�iHÿ³bgþkz�h�l�hFjgxyh®báþkn x�j�iklmten xyûvo bgdDhHikjgdeiV�ÌjgdDú.j�þkn�þkn��Dn�o,ikn2ú$lyd
i���n�z�ac{|v hHikjgdDú�j�þ�ú�h��]h®n n�r�n�o,i®lybgdqT,$��

35GHK�F�ªA8>IA8;:E8;@;` 1�vTþ®n�o�n2dei_i®þkn dDú�lyh�j�d�lmdDo þ®n�jgh®lmd���n z � �DjehHl�h_bgd�i���n]p¬hHn�b�ÿDj2�gn dsi�h
jgh]j�hHûRhHi®n z úRn�hHl0�gd � jgþkjeúRl0�gzÑ� T2+"�ÿ³bgþ\i���n>h � n2o l��}o j�iklmbed�j�dDú{z{bRúRn xyxylmd��4b�ÿ!o�bez-�
� xyn��vh®ûRh�ikn z�h��
f1n�h � lmi®n1i���n�hHnFz{b�tgn2h2q�z�j�d�û{j�en dsi]h®û�hHi®n2z�h\hHi®lyxmxJhHp��}n2þ\ÿ³þkbgz j�x�jgo�'�b�ÿÏz�j�ikp�þ®lmi�ûgq

þ®n2z{jglmd%p�dsi®n�h�ikn2úvlmdvbgp�ikh®lyúRn>i���n þ®n�hHn�j�þ�o��áxyj2�¬beþkj�i®beþ®û�j�d¬ú%o bgp�x�úådDb�i��¬n�o bgdDh®lyú�n þkn2ú
h�i�j��xyn n d�bep��2�%ÿ³bgþ�o bgz{z{n þ�o�l�j�xÏpDh®n2�

Ò Ó V,Ô-�ÖÕ×�ÙØ X�Ú�Z\��� VeE]QR@>Û
PDI_Q�GHO\E
ù	��lyh\hHn�o,i®lybgd�bgp�i®xylmd�n�h
j � þkb�i®bgi�û � n�z{lyúDúRxmn2ý�jgþ®n	�DjehHn�ú�bed�i���n�lydsi®n��eþkj�i®lybgd�b�ÿJj�~�U2y«y
j ��� xyl�o j�iklmbed%h®n þktgn2þ\z{lyúDúRxmn2ý�jgþ®n�~,��bsh®h�� p,pP"Ïj�dDúåbgd�n>b�ÿBi���n��¬n�h�i�'�d�b�ý�dlz�ac{|v hHikj�d��
Ü �]§ ¦ � ¦ ������§c���%���T� ��� ¥ ���k��������Ýg¼ ë�� ¥ ���k��������Ýg¼ Þe�*��e��§��H�2��§c��§{�������k����§©�����e�í��§c§c¤s�k§ ¦ �ª��
����§c�R���k�
��� �� ��e���k ������H� ������������ê�ë2²B²í¢m�H�2 �� ¦ �2��é�§�¼



ú�j�þ�ú�håo bgz � xylyjgdsi%j�en dsi � x�j�i®ÿ³bgþkz�hl~sjgúRno� p#R2"��]acdUr�n�o,i®lybgdqRYý�níúRl�h®o pDhkh���b�ý i���lyh
�sû/��þkl�úåz{l�ú�úRxyn ý�j�þkn o2j�d��¬n�p¬hHn�úåikb�ikjgo�'�xyn>i���nN�>þkbgp � f]bgz{z4p�d�l�o j�iklmbed�{\þ®b,��xyn z��

³>£E¤ ¡q89at�AM�OP=E?J@�F�ªAK�ß ¢ 4�4®M�?AI�à�k�á«hâG58>IJK/:ED
ù	��lyh_hHn�o,iklmbed�bgpRikxmlyd�n2h!i���n]úRl��Jn þkn d¬o�n2h]�¬n i�ý]n2n d i���n*i�ý�b1j ��� þ®bsjgo���n�h}i®b��}n\lydeikn��eþkj�i®n2ú>�

¡NªAM(O#M�j2F�K�O#=<D�F�=<j,DN89¬°ß ¢ 4n4 ù	�Dn7~ejÇt�j,ã9ä¯U�{
x�j�iHÿ³beþ®z�q�y
dsi®n2þ � þkl�hHn�y\ú�l�iklmbeds�<~/Uy«y�$
úRn��DdDn2h�j�h�i�j�dDú�jgþkúâÿ³beþ4úRn2tgn2xmb � lmd��$z�p�xmi®l���iklmn2þ4n2dsi®n þ � þklyh®náj ��� xml�o j�i®lybgdDh��]~/Uy�y lyh4j
o�bgz � bgd�n2dsi��u�Djgh®n2ú.j ��� þkbejeo��.hHp ��� xmû�lyd���z{behHi>bgÿ
i���n�ikbsbexyhFd�n2n2úRn�ú ��û.h®pDo��íjgdíj � �
� xml�o j�i®lybgdB�Ìh®n2o p�þ®lmi�ûgqBdDj�z{lyd��DqJikþkjgdDh®jeo,iklmbedDh qJn iko�W$ j�d¬úâjgxyh®b$úRn��¬d�lmd���o xmn�j�þ�þkbgxyn2h>ÿ³beþ
úRn2h®l��ed�n þ�h lydstebgxytgn�ú.lydíi���náúRn2tgn xyb � z�n2dsi bgÿ�h®pDo��àj ��� xml�o j�i®lybgdDhV�Ìxmb,�gl�o j�x
ú�n2h®l��ed!qBj � �
� n�j�þ�j�dDo n ú�n2h®l��ed!q�j ��� xml�o j�i®lybgd�jghkhHn2zN��xyûgqRj ��� xml�o j�i®lybgd�úRn � xmb�û�z{n dsi�j�dDú�h®b�ÿ³bgþ®i��;$��
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��e�>¤e§c�k���2�s�����R�k�H����� ���%²_ê!ì ���� ��R�2�s������§]�� ��e���� ����������s����s�1�s¤e§c���e��§c§������2�����2¢���e�>� �e·
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v1h�h���b�ý�dTlyd�z�l��ep�þ®ní�gq
i���nd~/Uy«y:j ��� xml�o j�i®lybgd z{b�ú�n x1úRn��Dd�n�h�i���þkn nvi®lyn þ�h{ÿ³beþ
��p�lyxyúRlyd��.j ��� xylyo2j�i®lybgd¬h�1}i��Dn�pDhHn2þ lmdsi®n2þHÿÌjeo�n�i®lyn þ���o�xylmn2dsi�bgþ ý]n��;$,qJi���n���pDh®lyd�n2hkh xmb,�gl�o
i®lyn þ\jgdDú�n dsi®n2þ � þkl�hHn�lydRÿ³bgþkz�j�i®lybgd�h®ûRh�ikn z iklmn2þ��eù	��n�pDh®n þ
lydsi®n þ®ÿÌjgo n�i®lyn þ
l�h*pDh®n2ú4ÿ³beþ\jgo��
o�n2hkh®lmd���j�dDúåz�j�d�l � p�x�j�iklmd��4i��Dn��DpDhHlyd�n�h®h]xmb,�gl�o1bgÿ!i��Dn>j ��� xylyo2j�i®lybgd]�sa©i�o jgdåþkp�dån2l�i���n þ
bgdâi���náo xmlyn dsi�z�jgo��Dlmd�neqÏbgdâi��Dnáj ��� xyl�o j�iklmbedâh®n þktgn2þ bgþ�bgdm�}b�i��>�Bù	��n���p¬hHlyd�n2hkh>i®lyn þ
lmz � xyn z{n dsi�h�i���n1xmb,�gl�o]bgÿ¬i���n�j ��� xml�o j�i®lybgd-��û�ikj2'�lmd�� þkn2~sp�n�h�i�h�ÿ³þ®bez i��Dn�lmdsi®n2þHÿÌjeo�n�i®lyn þ
úRbglyd��åúRl��Jn þkn dsiFb � n2þkj�i®lybgdDh2q � behkhHl0��xyûvh®n dDú�lmd��åþ®n�~epDn2hHikh�ikb�i��Dn�lydRÿ³bgþkz�j�i®lybgd.h®ûRh�ikn z
i®lyn þ�j�dDú�þ®n i®p�þkd�lyd��%i���n{þkn2h®p�x�i�hFi®b%i���n{pDh®n þ>lmdsikn þ®ÿÌjgo�n,�Ïù	��n4n2dsi®n þ � þklyh®n�lmdRÿ³beþ®z�j�i®lybgd



i®lyn þN�¬j�dDúRxyn2h�n dsi®n2þ � þ®l�hHnáúDj�ikj�hHbep�þko n2h�xyl0'gnáz�j�lydRÿ³þ�j�z{n2h2qBn2dsi®n þ � þklyh®n�þkn2h®bgp�þ�o�n � x�j�d(�d�lmd��áhHûRhHi®n z�h2q�ú�j�i�j�DjehHn�h q�n iko�
v ��� xyl�o j�iklmbed�o�bez � bed�n dsikh>j�þkn�lydDhHikj�xyxyn2ú.lyd�o bgdsikjglmd�n2þkh�i���þkbgp��2�.ý���l�o��$i���n û$o jgd

jgo o n2hkh � xyj�iHÿ³beþ®z�ÿÌjgo�lyxyl�iklmn�h�hHpDo��$jeh�1

3©^>K/j,[]O#=%F�`°î ý]n��åo�bez � bed�n dsikh\bgþ]n dsi®n2þ � þkl�hHnw�}n2jgdDh�o j�d��}n o�bgd����gp�þkn2ú�ikb�þkn2hHi®þklyo�i
i���n�jeo o n2hkh�i®b�hHûRhHi®n2z þ®n�hHbep�þ�o�n2h]ikb{jgpRi��Dbgþklyh®n2ú%pDh®n þ�h�bgd�xyû2�

35²«O#M�?AD!M�jF!=<89?JD,î h � n�o�l��¬o j�i®lybgd$bgÿ
þ®n2xyj�i®lybgdDh���l � h1jgz�bed���z{n�i���bRú�h�i��Dj�i>z�j'gn�p �jáh®lmd��exmn�i®þ�j�dDhkjgo�i®lybgd$hHbái��Dj�iFj�xyxBz{n�i���bRú�hFlmd$bed�n�i®þ�j�d¬h®jeo,i®lybgd$jgþ®n�ikþ®n�j�ikn2ú$jgh1j
hHlyd��exmn p�d�lmi��

35ïdM�a
=E?J@Jî ~��7fFa�xmb�b2'�p � h®n þktsl�o�n�h � þkb�tsl�úRn]i®b�n2deikn þ � þklyh®n�j ��� xyl�o j�iklmbedDh*j�d�p�d�l��Dn�ú
lmdsikn þ®ÿÌjgo�n>ikbáúRl��Jn þkn dsi�i�û � n�h�b�ÿ�dDj�z{lyd��áj�d¬ú%úRlyþkn2o,ikbgþkûáhHn2þ®t�l�o�n�h

35XY=ED�F�O#=%Z\[]F!=<89?«î þ®n2z{b�i®n�o bgd�d�n�o,iklmt�lmi�û.z�j�dDj2�gn2h>xyb�ý	�¡xyn ten x*o�bez{z�p�d�l�o j�i®lybgdDh&�}n��
i�ý]n2n d{o�xylmn2dsikh*j�d¬ú�n2deikn þ � þklyh®n��}n2jgdDh�bgþ°�}n�i�ý�n n2d4n2dsi®n þ � þklyh®n��¬n�j�dDh�ý�lmi���úRl��}n2þ®n2dsi
d�n�i�ý�bgþ�'�xyb�o2j�iklmbedDh��

¡NªAM(O#M�j2F�K�O#=<D�F�=<j,D 89¬�F!ªJK)à�k�á«hðhlO#j!ªA=%F!K/jF�[JO#K z_ac{|v l�h�j�hHikj�d¬ú�j�þ�ú�h&�}b�ú�û�ÿ³beþ
hHbgÿÐi�ý�jgþ®n�j2�gn dsi�h�j�dDús�Djgh7�¬n2n d�jeo,i®lytgn4hHlydDo�nl��S2S,*���z�ac{|v úRbRo�p�z{n dsi�h1úRn��Dd�n4jgd�j���
h�ikþkjeo,i�j�þ�o���lmi®n2o�i®p�þkngqRjgdDú%o bgdDo þ®n i®n>lmd¬h�i�j�dDo n2h�lmdvikn þkz{h�bgÿ�j2�gn dsi�z�j�dDj2�gn z{n2dei�q�z�n�hc�
h®j2�gnFi®þ�j�dDh � beþHi�jgdDú%o bgz{z�pDd�lyo2j�iklmbed>1

35ïdM�a
=E?J@�M�?AI IA=%O#K/jF!8�O#=EK�D,î j2�gn dsi�hBþkn��elyhHi®n2þBp � bgd�h�i�j�þ®i®p � lydsi®b1i���n�xmbRo2j�x/vw�gn2dsi
|.j�d¬j�gn2z{n dsi4r�ûRh�ikn zñ�³ý��Dl�ikn � j2�gn2h�$��_ù	��n ûìj�x�hHb.o2j�dYjeúRtgn2þHiklyh®n{i���n2lmþ�hHn2þ®t�l�o�n�h
j�dDúvo j � j�Dlmxyl�iklmn�h�i���þkbgp��2�ái���n�pDh®n b�ÿBi���n�fFlmþkn2o�i®bgþkû�zDjeo�lyxmlmikj�i®beþ&�Ìûgn2xmxyb�ý � j2�gn�h�$��

35GHK/D�D!M�@9K&F�O#M�?AD���8�OPF2î z_ac{|v h�i�j�dDú�jgþkúDh!úRn��¬d�n
i���þ®n2n\o�bez{z�p�d�l�o j�i®lybgdDhBo��Dj�d�dDn x�h
i��Dj�i>o2j�dd�}n�pDh®n2ú�ÿ³beþ1z{n2hkhkj�gn ikþkjgdDh � beþHiw�1f x�¨ �	v�ò�aHa x {�q�óFù�ù�{ j�d¬ú$u v7{\�
|$n2hkhkj�gn�h{o j�dÐ�}n$þ®bepRi®n�úÏq � jghkh®n2ú i���þkbgp��,�)�sj�ikn ý�jÇû�h�j�d¬ú hHi®beþ®n�ú lyd z�n�h®hkj�en
��p(�Jn þ�h��R|$n�h®hkj�elmd���lyh � þkb�t�lyúRn�ú{i®b�o�bez � bgdDn dsikh�lydDhHl�úRn>jqz�ac{|v � xyj�iHÿ³bgþkz jgh\i��Dn
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ù	��n$z�j�lyd jgúRt�jgdei�j�envbgÿFi���n�h®n2o bgdDú j ��� þ®bsjgo��Mo�bgz{n�h
ÿ³þ®bez)i��Dn�ÿÌjgo�i�i��Dj�i�lmd¬h�i�j�xyxyj�i®lybgdìb�ÿ�jd~e|írìhHn2þ®t�l�o�n{lyh�tgn þkû�úRn � n2dDúRn2dei�bgdâi��Dn�vFrg�
r�p�d!ü h�~�U2y«yo��xmpDn � þklmdsi�h�j�dDúái���n�~s|�råh � n2o�l��¬o2j�i®lybgdvh�i�j�dDúDj�þ�úRlyh®n>lmdsi®n2þHÿÌjeo�n�h]jgdDúl�}n��
�DjÇt�lmbep�þ{ÿ³bgþáz{n�h®hkj�en�ú�n xylmten þkû j�dDúTÿÌjeo,i®beþ®lyn2håj�dDúMúRn�h�iklmdDj�i®lybgdDház{jgdDj�en z{n dsi���pRi
i���n2ûâúRb$dDb�i4h � n�o�lmÿ³û�i���náz�j�d¬j�gn2z{n dsi�lmdsi®n2þHÿÌjeo�n�h i®b$i���nåh®n þkt�lyo n2h lmikh®n xmÿc�_ù	��nåo p�þ��
þ®n2dei lyz � xmn2z�n2dsikj�iklmbed�l�h o�xybeh®n xyûvxylyd�'gn�ú
�Ìh®p ��� bgþ®i ÿ³bgþ>xmb�beh®n xyû�xmlyd�'en2ú�o bgd(�;�gp�þ�j�iklmbedDh
lyh � xyjgd�d�n2ú;$��



²�ªJKdhYG¦¡�h��A�\:<=<j,M(F�=E8;?�ù�D z�j�lyd%þkbgxyn>lyh�ikb � þkb�t�lyú�n>j2�gn dsi�z�j�dDj2�gn z{n2dei�h®p ��� bgþ®iÿ³bgþ�i��Dn � xyj�iHÿ³beþ®z���|$beþ®n o�bedDo�þkn�ikn xyûál�iw�¬jgh�i®bV'en n � i®þ�jgo�'�bgÿ_i�û � n2h�jgdDú%jeú�úRþkn2hkhHn�h�b�ÿ
j�gn2dsikh�o p�þ®þkn dsikxmûâbgdìi���n � x�j�i®ÿ³bgþkz�jgdDú � þkb�t�lyúRn�xylmÿ³n��co�ûRo�xynåh®p ��� bgþ®i�i®bíj�gn2dsikh�jgdDú
z{jgdDj�en z{n dsi�ikb�bgx�h��}ù	��nNv1|âfUpDhHn�h�i���þ®n2nN~s|�r$~sp�n pDn2h��	y°��i®n2þ®d¬j�xyacdDo�bez�lyd��s�Ey
a�$,q
y°��i®n2þ®dDjgx x p�i��gbelmd��í�Ey x $ j�d¬úíacdsikn þkdDj�xw�Ìa�$,q!i�ý�b$z{n2hkh®j2�gn�úRþklmten dí�¬n�j�dDhl�Ì|sf���h�$��
y°��i®n2þ®dDjgx0fFn xylytgn þkûÙ�Ey«f&$ájgdDúwacdsi®n2þ®dDjgx0fFn xylytgn þkû��³acf&$åjgdDú j�dwn2dsi®lmi�ûÐ�}n2jgd dDjgz�n�ú
|.j�lyd}f]bgdsi�j�lyd�n þ!�
v1h�úRn2hko�þkl0�¬n�ú4j2�¬b�tengq�z�n�h®hkj�en2hJ�¬n i�ý]n2n d4þ®n2z�bgi®n�j�en dsikh�j�dDú�i��Dn	vF|ífàjgþ®n�úRn xylyt,�

n þkn2ú4i���þkbgp��2�4i���n7y\a�jgdDúVy x ~epDn p�n�h��g|.n2hkh®j2�gn2h_ÿ³þkbgz lmdsi®n2þ®d¬j�xDj2�gn dsi�h*j�þkn�ú�n xylmten þkn2ú
i®b%i���nVv1|íf n lmi���n2þ�úRlmþkn2o�i®xyû$bgþFi���þkbgp��2�$i���n4a>~sp�n p�n,�Ïù	��n-y�f j�dDú�acf¦�}n2jgdDh j�þkn
pDhHn�ú�jgh°�Dþ®l�ú(�gn�h°�}n�i�ý�n n d{i���n7y\a�jgdDú�a*~epDn p�n�h\j�d¬ú�i���n1|�j�lyd}f]bgdsikjglmdDn þ!��ù	��n1|.jglmd(�
f]bgdsikjglmd�n2þ�n dsi®lmi�ûl�}n2jgd�pDhHn�h�i®þ�j�d¬h®jeo,i®lybgd¬h�lmdvi��Dn�lmd�teb�o2j�iklmbedåz{n�i���bRú�h�ý���l�o��$j#�Jn2o�i
i���náxylmÿ³n��co�ûRo�xyn�b�ÿ�j�en dsikh�lmdàbeþkúRn2þ i®b.o bgdDh®lyhHi®n2dsi®xyû�þkn2o�beþkúíi���nåo�pDþ®þkn dsi�hHikj�ikn�b�ÿ�i��Dn
j�gn2dsikh�bgdvi��Dn � xyj�iHÿ³beþ®z lydsi®b � n þ�hHl�h�ikn dsi1hHi®bgþ�j�enN�
~ejeúRn�lyh]j�úRlyhHi®þkl0��pRi®n�ú � x�j�iHÿ³beþ®z ý���l�o��{o2j�d�þkp�d�hHn2tgn2þkjgx°µ®o�bedsikj�lyd�n2þkh�¶1lyd�hHn � j�þ�j�ikn~ejÇt�j�úFlmþ®i®pDjgx�|�jgo���lyd�n2hFj�dDú.bgd�h®n � jgþkj�i®n�d�n i�ý]beþ�'���bsh�i�h��gvw�en dsikh1lmdâúRl��Jn þkn dsi o�bgd��

ikj�lyd�n2þkhFo j�d.o bgz{z�pDd�lyo2j�ikn�t�lyj ¨ |$a�b�tgn2þ�aHa x { jgdDú$j ��� n�j�þ�ikb��}n�xyb2�gl�o jgxmxyûåbed$i��Dn
h®jgz�n � x�j�iHÿ³beþ®z���ùBb � þkn2h®n þktgn�i���lyh4ÿ³n�j�i®pDþ®neqBi���n�vF|íf h®p ��� bgþ®ikh-~ejeúRngü h�|.j�lyd}f]bgd��
ikj�lyd�n2þ�þ®n2z�bgi®n�lmdsikn þ®ÿÌjgo�n�ÿ³beþ�úRlmþkn2o�i®xyûs�DjgdDúRxylmd��vlydstebRo j�iklmbedDhFÿ³þ®bezû~sjgúRn{o�bedei�j�lyd�n þ�h��
ù	��nFbed�xyû�z�j.�bgþ\þkn2~sp�lyþkn z{n dsi�h®pDo���i��Dj�i�n��Rl�h�iklmd���pDh®pDj�xJo�bedsikj�lyd�n2þkh]úRlmþkn2o�i®xyû{pDhHnFi��Dn
v1|íf lyh�i��Dj�i�i���n û%pDh®n ¨ |$a�b�tgn þ�aHa x {Mjeh�i���n�p�d¬úRn þkxmlyd�lyd��{i®þ�j�d¬h � bgþ®i��ù	��nYvF|íf©�Djeh�jgxyh®b�j�ý]n�� lydeikn þ®ÿÌjgo nl�DjehHn�úàbgdÐ~sr({ � j�en2h�ÿ³bgþ�z{jgdDj�elmd��.i��Dn
j�gn2dsikh��

²�ªJK�4�?JIÑhl@9K/?gF�D hHp ��� beþHikn2úB��ûYi���n � x�j�i®ÿ³bgþkz5o jgdB�¬n.lydDo xmpDú�n2úMlydTi�ý�bàz�j�lyd
o j�ikn��ebgþklmn�h�1

3 µ�y\deikn þ � þklyh®nåj�en dsikh�¶.ý��Dlyo�� j�þknån dsikn þ � þ®l�h®n%j ��� xml�o j�i®lybgdDh�i��¬j�iV�DjÇtgnåi®bí�¬n�úRn��
� xyb�ûgn2úálmdsi®b4i��Dn�v>råjgdDúálydDhHikj�xyxyn2úálydsi®b4i���n |.jglmd}f]bedsikj�lyd�n2þ�jgdDú�ÿ³beþ]ý���l�o�� � j�þ��i®l�o�p�x�j�þ � xyj�iHÿ³bgþkz�þkn2h®bgpDþko n2h]z�l0�2�si1jgxyh®bq�¬jÇtgn>i®bV�}n�o�bgd����gp�þkn2ú>�

3 µkrsi�j�dDúDj�þ�ú�¶ j�gn2dsikh*ý���l�o��áj�þkn���bsh�ikn2ú�bgd�d�beþ®z�jgx�~ejeúRn1o�bedsikj�lyd�n2þkh2q�þ®n��gl�h�ikn þ
jgdDú
úRn þkn��elyhHi®n2þ�úRû�dDjgz�l�o jgxmxyû�bed�xyûíj�i4þ®p�dsiklmz{nåjgdDúm�DjÇtgnáj�z{beþ®n{ikþkjgdDhHlyn dsi�dDj�i®p�þkn2�
�Ìù	��n�hHn�o�beþ®þkn2h � bgdDúìikbíj2�gn dsi�h�ý���l�o��To bgp�x�ú
�}n�ý�þ®lmiHikn dTd�b�ý lmdTi��DnvhHikjgdDú�j�þ�ú
tgn2þkh®lmbedåbgÿ\~sjgúRn,� $
ù	��lyh�o�bgzq��lydDj�iklmbedâjgxmxyb�ý�h�hHn�j�z{xyn2hkh�z{l��Rlyd��$b�ÿ�úRl��}n2þ®n2dei�i�û � n2h�b�ÿ�j�gn2dsikh���f]p�þ��

þ®n2deikxmûái���n2þ®n�jgþ®nFi�ý]bV'�lydDú�h�b�ÿ�n dsikn þ � þ®l�h®n>j2�gn dsi�h�1

354n?gF!=%F�`YM�@;K/?gF�D,î i��Dn2h®n*lmz � xyn z{n dsi!i���n«~/Uy�y«vw�en dsi�ó1bgz{n�j�dDú�~/Uy�y«vw�en dsi ¨ n z{b�ikn
lmdsikn þ®ÿÌjgo�n�h]h®pDo��åi��Dj�i�z{n2hkhkj�gn�h]jgþ®n>úRn xylytgn þkn2ú��sû � jghkhHlyd���i���n z�jeh]jgd%jgþ��ep�z{n dsi
bgdvi��Dn�lmd�tgbRo2j�i®lybgd%b�ÿ�j � j�þ®i®l�o�p�x�j�þ	'�d�b�ý�dvz{n�i��Db�ú>�Dù	��n ûvj�þknFl�úRn2deikl��¬n2ú���ûái��Dn
v1|íf lydsi®n2þ®dDjgxmxyû�p¬hHlyd���i��Dnåxyb�o2j�iklmbedâbgÿ�i���n��Dbgz{nálydeikn þ®ÿÌjgo náj�dDúâi���nádDjgz�nåb�ÿ
i���n%j�gn2dsi��!ù	��n�dDjgz{n�lyh�jgxyh®b�pDh®n2úìjgh�j � jgþkjgz{n�i®n2þ ÿ³bgþ i���n��DdDú�n þ�z{n�i���bRúìb�ÿ
i���n�~�U2y«y�vw�gn2dsi�ó�bez{n4lydsi®n þ®ÿÌjgo náý���n2dìi®þkûslyd���ikb.xmbRo2j�i®n{i���n%j2�gn2dei!�Bù	��l�h�'�lydDú
b�ÿ
j�en dsikh1j�þkn�pDhHn ÿ³p�xBý��Dn d.h®p ��� bgþ®i�ÿ³bgþ1jáxyjgþ��en>d�p�zq�¬n2þ1bgÿ*j2�gn2dei�h�b�ÿ�i��Dn4hkj�z{n
i�û � n�l�h�d�n n�úRn2ú>�



35GHK/D�D!M�@9K�I]O#=%69K/?�M�@;K/?gF!D2î i��Dn2h®n>p¬hHn�j�d�j�en dsi�úRn � n d¬úRn dsi�z{n2hkh®j2�gn>~epDn p�n ÿ³beþ
þ®n�o�n2lmt�lyd���z{n2hkh®j2�gn2h�ÿ³þ®bez i��Dnqv1|âf jgdDú�pDh®n�i��Dn�acdsi®n2þ®dDjgxB~sp�n pDn�i®båh®n d¬ú�z�n�hc�
h®j2�gn�h�ikbíi���ndv1|ífn��y\jgo��Tj�gn2dsi�l�h{lyú�n dsi®l��Dn2ú)��ûài��Dn�vF|íf lydsi®n2þ®dDjgxmxyûàpDh®lmd��
i���n�xmbRo j�i®lybgd b�ÿ&��l�hY§Fp�n pDn�zDjeo,ikbgþkûgq*b�ÿ&��l�h�§Fp�n2p�n�fFn2hHi®lydDj�i®lybgdMj�dDúTi��Dn�j�en dsi
dDj�z{n,�,��bgi®n1i��Dj�i\lmdáÿÌjgo,i\i���l�h«'�lydDú{b�ÿBj2�gn2dei�h
úRb�dDb�i\d�n�o�n�h®hkj�þklmxyû�dDn n2ú�ikb��}n1lyzq�
� xyn z{n dsi®n�ú$jgh�jgd�n dsi®n2þ � þkl�hHn�j ��� xml�o j�i®lybgdDhw�¬n�o j�p¬hHn�pDh®pDjgxmxyûY~s|�rvhHn2þ®t�l�o�n�h�j�xyxmb�ý
z{n2hkh®j2�gn úRn xylmten þkûåj�x�h®b4bepRikh®lyú�n i���n�v>rg�
acd$i���n4d�n2jgþ�ÿ³pRikp�þkngq}i���n4lyú�n2jál�h1i®b%ú�n tgn2xmb � j�i���lmþ�ú�i�û � n�b�ÿ�µ®n dsi®n2þ � þ®l�hHn!¶�j�en dsi

�Djgh®n2ú�bgdìhHn�h®h®lmbed �}n2jgdDh��!ù	�Dn2h®n�j2�gn dsi>i�û � n�h�o�bgþkþkn2h � bedDú�i®bvi���n � þ®lyz�j�þkû�i�û � n�h b�ÿ
~ejÇt�j��]n�j�dDh�o bgz{z{bgd�xyû�pDh®n2ú4lmdV~/Uy«yín d�t�lyþ®bed�z{n dsikh�h®b1i��Dj�i
j�en dsikhA�DjÇten\ÿ³pDxmxDjeo o n2hkh
i®báj�xyx>~/Uy«y ÿ³p�dDo�i®lybgdDjgxmlmi®lyn2h��

³>£0ü ²�ªAKsïd8;F�=E8;?Ð8;¬7hl[JF�89?J89a `;]ß ¢ 4n4ýM�?AIÐß>M�IAK
v1h�hHikj�i®n�úìlmd r�n�o,iklmbedNT��WURqÏi���nY~/Uy�y�z�bRúRn2x\xylmz{lmikh�i���n�i�û � n2h�b�ÿ��¬n��DjÇt�lmbep�þ�ý���l�o��
o�bgpDxyúd�}n�lmz � xyn z{n dsikn2ú.lyd_µ®n dsi®n2þ � þ®l�hHn!¶áj�en dsikh��¬ù	�Dlyh>l�h1n2tgn dío�xyn2j�þkn þ1ÿ³þ®bez i���n{úRn��
h®o þ®l � i®lybgd¬h!b�ÿRn2deikl�i�û�jgdDú z{n2hkh®j2�gn
úRþklmten d�j2�gn dsi�h!lyd�i���n � þkn t�lmbepDh!h®n2o�i®lybgd>��f]bgz � j�þklyd��i®báo�bez{z�bedvú�n��Dd�lmi®lybgd¬h�b�ÿ*j�gn2dsikh&�Ìh®pDo��$jgh�� US"r$�q�i���n�j2�gn dsi�h�jgþ®n,1
3 r�lmi®pDj�i®n2ú��*þ®n�o�n lyt�lmd���z{n2hkh®j2�gn2h]j�dDúån ten dsikh
ÿ³þ®bez pDhHn2þ�jeo,iklmbedDh]jgdDú�bgi���n2þ�j2�gn dsi�h

lmdvi���n�n d�t�lmþkbgdDz�n2dsi��
3 r�bRo�l�j�x,�Di���n û�j�þkn\j2��xmn
i®b1lydsi®n2þkjeo,iBý�lmi���bgi���n2þ�j2�gn2dei�hÏlyd�i���n�n d�t�lyþ®bed�z{n dsi«�³lyd�i���lyh

o jehHn pDh®lmd��{hHikjgdDú�jgþkú � þkb�i®bRo bgx�h qRo�bez{z�p�d�l�o j�i®lybgdvxyjgd��gp¬j�gn�h q�bedeikbgxyb2�elmn�h\n iko�W$
3 ¨ n2h � bgdDh®lmten���j��xyn�i®b�ikj2'gnåo bgz � xyn��YúRn2o lyh®lybgdDh4j�dDú � n þ®ÿ³bgþkz o�bgz � xyn��Yjeo,i®lybgd¬h
�Djgh®n2ú%bgd�n2tgn dsi�h]lydvi���n�n2d�tslyþkbgd�z{n dsi!�
ù	��n4j2�gn dsi�h1j�þknN�Db�ý]n2tgn þ � p�þkn xyûÐµ®þ®n�jgo�i®lytgn�¶-��i��¬j�i lyh2q}i���n2ûtÂ,¸ Ä ¸½7¼2Ã�½ È ¹�¸ Ä ½Ë¼#þ

Ä º�¸#Á È ÊÍÿ�ý�lmi���bepRi&�¬n2lmd���jgo�i®lyt�j�i®n�úd��û$j�d.n2tgn dsi>bgþ1z{n�h®hkj�en2�¬ù	�Dn û�ý]bep�x�ú�i���n2þ®n ÿ³bgþkn
�¬n�o�bedDh®lyúRn2þ®n�úåjeh�j�gn2dsikh��sû%hHbez�n úRn��Dd�lmi®lybgdDh�bgÿ�j�en dsi�j�dDú%d�b�i���ûábgi���n2þkh&�Ìh®n n�� U*"
ÿ³bgþ1j{úRn��Dj�ikn�bgdvi���n�þ®n�jgo,iklmten t}ü h�úRn2xml0�¬n2þkj�i®lytgn�l�h®h®p�nP$���fFn��DdDl�iklmbedDh�ý���l�o��$úRb�d�bgi1j�x��
xmb�ý � p�þkn xyû{þ®n�jgo�i®lytgn1h®ûRh�ikn z�h«�en d�n2þkjgxmxyû�þkn2~sp�lyþkn1j�d�bgi®lybgdálydDúRn � n2dDúRn2dei�jgo�i®lybgd��¬jgh®n2ú
p � bed�ikj2'�lmd��4jgo,iklmbedDh\¹g»�¸#þ�¼,Ã�½ ¿ Å#º�ÊÍÿFý�l�i���bgp�i��}n lyd�� � þkbgz � ikn2úV��û�j�d�û�n���i®n2þ®dDjgx�n ten dsi��

ù	��lyh�lyh��Dl��,��xml0�2�sikn2ú���ûái��Dn�úRl��}n2þ®n2dDo�n��}n�i�ý�n n2d � þ®b,�gþ�j�z{z{lmd��{j�hHikj�d¬ú�j�þ�ú�~ejeúRn
j�gn2dsi��³ý���l�o����Djehálmikh%b�ý�dTi���þkn2jgú;$áj�d¬úwj�dwn dsikn þ � þ®l�h®n.j�gn2dsi��³ý���l�o�� úRb�n�hád�bgi�$��
uwl�i��ài���nvh�i�j�dDúDj�þ�út~ejeúRnáj�en dsi�lmi4l�h � behkhHl0��xyn�i®bâh®o���n�úRp�xynán ten dsikh��Djgh®n2úìbedìi®lyz�n
j�dDú%xmb�b � lmd��-�}n��¬jÇtslybgpDþkh�ý���l�o��$o j�dDd�b�i��}n�úRbgd�n ý�lmi��$n2deikn þ � þklyh®n>j2�gn2dei�h��

acdeikn þkn2hHi®lyd�� � bglydei�h_jgþ®n�i���n þkn�ÿ³beþ®n,1���b�ýào2j�d�j�p�i®bgdDbgz�ûn�¬n]z{b�ú�n xyxmn�ú��³beþwµ®jgxmxyb�ý]n�ú�¶
lmd$j�~/Uy«y	ò#v7�gn dsi��sû/��þkl�ú�$���a�h�l�i1lydvÿÌjgo�i1úRn2h®lmþ�j�Dxmn>i®b{n2dDj��xyn�j�p�i®bgdDbgz{bgpDh�jeo,i®lybgd��
ù	��n þknFj ��� n�j�þ]i®b-�¬nFi�ý�b�z�j�lydåý�jÇûRh«��û{ý���l�o��oµ�ÿ³pDxmxÏj�p�i®bgdDbgz�û(¶�o bgp�x�ú��}n jgo���lyn ten2ú
lmd$j-��û��Dþ®l�ú%jgþko��Dl�ikn2o,ikp�þkn21
�2�	ú1lybgx�j�iknFi���n�~/Uy«y o�bedDhHi®þ�j�lydei�h�j�dDú�j�xyxyb�ý j�en dsikh�ikb-�¬jÇtgn>i���n2lmþ�b�ý�d%i��Dþ®n�jgú�h��
U(��v1ú�ú$jgd�n���i®n2þ®dDjgxJi®lyz{n þ�ý���l�o�� � n2þ®lybRúRl�o j�xyxyû%h®n dDú�h�ikþ®l0�2�en þ��³i®lyz�nP$�n ten dsikh�ikb�n d(�

i®n2þ � þkl�hHn j�en dsikh�� x d%þkn2o n l � i�b�ÿ!i���n�n ten dsi]i���n�j�en dsikh�o jgd%n2t�j�xypDj�iknFlmÿ�jeo,iklmbedDh�b�ÿ
j�d�û�'slydDú�jgþ®n*d�n2n2úRn�ú��Ìj�þ®bep��2� n2~sp�lyt�j�xyn dsi!ikb1h®o��Dn2úRp�xyn þ�h!jgpRi®bez{j�i®l�o jgxmxyûFjÇt�j�lyx�j��xyn
lmd�z4p�x�ikl��¡i��Dþ®n�jgúRn�úån2dst�lyþ®bed�z{n dsikh	�DpRi�tgn2þ®ûáh®û�z�lyx�j�þkû�i®b����Y$��



ù	��n2h®n�n��Rjgz � xmn�hl�Dl��,��xml0�2�sivi��Dj�i%i���nàúRlytsl�úRní�¬n i�ý]n2n d�úRn xyl��}n þ�j�iklmtenmòàþ®n�jgo,iklmten
j�gn2dsikhFlyhFlmd�ÿÌjgo�i>þ�j�i���n þFÿ³p����2û.j�dDú�úRn � n dDúDhFbed.i���n4xyn ten x_i���n{h®û�hHi®n2z lyh>úRn�h®o þ®l0�¬n�ú
j�i��Dacdvz�jgdsûvhHûRhHi®n2z{h2q�jgo�i®lybgdDh1j�þkn jgxmz{bsh�i�j�xyý�jÇû�h]i�j'gn2d�lmd�þkn2h � bedDhHn>ikbáo��Dj�d��en2h�lyd
i���nvn d�t�lmþkbgdDz�n2dsi�j�d¬ú
��n2dDo�n��DjÇtgn%j�þkn2jeo,i®lytgn%jgh � n�o,i��*ù	��nvpRiklmxyl�i�ûàbgÿ1lydeikþ®bRúRp¬o�lyd��
µ�ÿ³p�xyx
j�pRikbgd�bez�û(¶s� � p�þkn � þ®b2�©jeo,i®lyt�l�i�û�$�lyh o�xyn2jgþ®xyû$j ��� xml�o j�i®lybgdíú�n � n dDúRn2dsi��>ó�b�ý�n ten þ�q
i���n�jgpRi��Dbgþ�h	�¬n2xmlyn ten�i��Dj�i1jgh�ú�lyhHi®þkl��DpRi®n�ú$j ��� xyl�o j�iklmbedDh�úRn2tgn2xmb � i���n�hHikj�d¬ú�j�þ�ú�~�U2y«y
z�bRúRn2xDbgÿJjeh®h®p�z{lmd���j�d{n���i®n2þ®d¬j�xRikþkjgdDh®jeo,iklmbed�ikþ®l0�2�en þw�³p¬hHpDjgxmxyû4j p¬hHn2þ�$�ÿ³beþ\j�xyxDjeo,i®lybgd¬h
ý�lmxyxÏd�n n�úáikbq�}n�j�p��ez{n dsi®n�ú|�Rù	��n�hHn2n z�h�xml0'gn2xmû{ikb4i�j'en�i��DnFÿ³beþ®z�b�ÿ_jeú�úRlmi®lybgdDjgxJh®p � �
� beþHi
ÿ³beþ*i®þkl0�2�gn2þkh�beþ\hko���n2úRpDxmn2þkh°�¬jgh®n2ú{bgd�iklmz{n1beþ
n d�t�lyþ®bed�n z�i®d�hHn2dDh®bgþ�h��³n2� ���/�>l��2z{b
f]bDü h�lmd�tgn2dsi®bgþkû�þkp�d�d�lyd���xyb�ý bgd�ý�l�ú(�gn ikh�$��gù	��n�hHn�i�û � n2h�bgÿ¬ikþ®l0�2�en þ�h�jgþ®n�jgxmþkn2jeúRû���p�lyx�i
lmdsi®b{ú�j�ikj�¬jgh®nFh®û�hHi®n2z�h�jgdDúåo bgp�x�úáp¬hHn ÿ³p�xmxyû��}n��Dþ®bep��2�si]lydsi®b4i���n�~/Uy�yàz{b�ú�n xÏz{bgþkn
ÿ³bgþkz{jgxmxyû2�

^ V�� N>K�@��:@BE]Q�GHE7Û I
	wP�O\ø1N�WíO���� øFE1GHAJI�Q�G�O]E �s@!P(��GHAJ@

ùBb�lmxyxypDh�ikþkj�i®n1i���n � bglydei�h�z{jeúRn1lyd%i���n � þkn t�lmbepDh�hHn�o,i®lybgd¬h qei���l�h�hHn�o,iklmbed%o�bedDh®lyúRn2þkh\i��Dn
�>þ®bep � f]bez�z4p�d�l�o j�i®lybgd_����f	$ � þ®b,��xmn2zñ� U2T�q��!T�q�*Dq��P�P"���uânl�Dþ�hHi{o bgdDh®lyú�n þ4i���ns��f
� þ®b,��xyn z jeh_p¬hHpDjgxmxyû�úRn�h®o þ®l0�}n2ú4lmd4i���nwf r�xmlmi®n2þkj�i®p�þkn���r�n�o,i®lybgd-R�$�jgdDú�i���n d{lyd{rRn2o,iklmbed
p-�gb{bgd%i®b � behkhHl0��xyn n���i®n2dDhHlybgd¬h�b�ÿ���fFq�ý���l�o��vo bgþkþ®n�h � bgd¬úáikb{i���n�þkn2~sp�lyþ®n2z{n dsikh�ÿ³beþ
ÿ³pRi®p�þkn�úRl�h�ikþ®l0��pRikn2ú�j ��� xml�o j�i®lybgdDh�lyd.r�n2o�i®lybgddU(�

�>þ®bep � o bgz{z�pDd�lyo2j�iklmbed%l�h�j{ý�n xyx>'�d�b�ý�dvú�lyhHi®þkl��DpRi®n�ú$hHûRhHi®n z�h � jgþkjeúRl0�gz��Ra©iFjgú(�
úRþ®n�h®h®n2h_i���n�þ®n2xml�j�Dxmn�i®þ�j�d¬hHz{l�h®h®lmbed�bgÿJj>z{n2hkh®j2�gn]i®b�j�úRn i®n þkz{lmdDn2ú�hHn i
b�ÿ�µ � þkb�o n2hkhHn�h�¶��ù	��lyhFj�DhHi®þ�jgo�i®lybgd�l�h�pDh®pDj�xyxyûåpDh®n2úvÿ³beþFh®bgxytslyd��V��l0�2��n2þ1xyn ten x � þkb2�Dxmn2z{hFhHp¬o���jeh�þkn � xyl��o j�iklmbed!q�ÿÌj�pDx�i�ikbgxyn þ�j�dDo ngq�j�ikbgz{l�oFz4p�xmi®l�o jghHi2qRdDb�i®l��¬o2j�i®lybgd¬h qRn iko�
z�bgþkz�j�xylyhkj�iklmbedDh�b�ÿ{i���n � þkb2��xyn z o�bedDhHl�úRn2þ�j_�>þkbgp � f]bgz{z4p�d�l�o j�iklmbed r�n þkt�lyo n

�E��f�r�$�p¬hHn�úl��ûåj{d�p�zq�¬n2þ�b�ÿ � þ®bRo�n�h®h®n2h�ú�lyhHi®þkl��DpRi®n�úvjeo�þkbehkh]j�d�n i�ý]beþ�'%h�� i��01 
�2��v d�p�zq�¬n2þFbgÿ � þ®bRo�n�h®h®n2h������������<'�d�b�ý jghn��f�r � þ®bRo n2hkhHn�h�$�jgþ®n�o bgdDh®l�úRn þkn2ú$jeh

ÿ³bgþkz{lmd��vj��2»�¸#Á!¹��������{qJý���n2þ®n ���wl�h1i���n{hHûRhHi®n z o bgdDh®lyhHi®lyd��%b�ÿ\j�xyx � þkb�o n2hkhHn�hj�dDú�� i���n�h®n�i�bgÿ�jgxmx|�eþ®bep � h��U(��{
þkbRo�n2hkh®n2h�o jgd"!�¸ ¿rÄ jgdDú�Ê�º�¼#Å#º{i���ns�eþ®bep � úRû�dDj�z{l�o j�xyxyûTj�ivj�d�ûYiklmz{no��úRp�n$ikb
d�n�i�ý�bgþ�'{ÿÌj�lyxyp�þ®n�h q � þ®bRo�n�h®h�o þkjeh��Dn2h�bgþ�i���n lyþ�b�ý�d%tebgxyl�iklmbed;$��

T���y\jeo�� � þkbRo�n�h®h�lydV�gþkbgp � ����z4pDhHi*i®b�'gn2n � j�o�bedDhHl�hHi®n dsi*t�lmn2ý$#g�%���!$*b�ÿJý���lyo��{bgi���n2þ
� þkb�o n2hkhHn�h�j�þkn>z{n2zN�}n þ�h�b�ÿ&��� j�i�jgdsûåbgd�n>i®lyz{n2�

R���ù	��n � þ®bRo�n�h®h®n2h�lmd'� � j�þknåj�Dxmnåi®b�n2dDh®p�þ®n%þ®n2xml�j�Dxmnåú�n xylmten þkûíbgÿ1z{n2hkh®j2�gn2h�i®bíjgxmx
z{n zN�}n þ�h�b�ÿ&���2�
ù	��n��Dþ�h�iFi���þkn n4h�i�j�i®n2z{n dsikh>úRn��¬d�n�i���n-�>þkbgp � |.n zN�}n þ�h���l �d� þ®b,��xmn2z ����TDq�*�q��P�P"

ý���lyo�� p�dDú�n þkxmlyn2h�i���ns�>þ®bep � f]bez�z4p�d�l�o j�i®lybgd � þ®b,��xyn zð���gq�p��!"u�*ù	��n � þ®b,��xyn z�h�lmd(�
tgbgxytgn�úályd$o�þkn2j�iklmd��{j���f�rvh®û�hHi®n2z�o jgdY�}n���þkb2'en d�úRb�ý�dvjeh�ÿ³bgxyxmb�ý�h�1

3 y\jeo�� � þkbRo�n�h®h(� � z�p¬h�iáz�j�lydsikjglmd jào p�þ®þkn dsi�t�lmn2ý)#9�*�(${bgÿFi���ns�eþ®bep � h{lmiålyhåj
z{n zN�}n þ1b�ÿc�

+ °�� ����������*¢y����  e�k�����2� ¦ � �H�g§
�e��§c�k�����g�����2�s§\�>���2�s§c���e�®�H�2�s�ª¯�§c�� ��s���ª���,��¢�� �]�g����§c�����H� �����2�
�s¤g���R��§c��§�¼



3 y\jeo�� � þkbRo�n�h®h&� � z4pDhHiw�¬n�j2��xmn>ikb�1
,.- ¸ ¿rÄ �eþ®bep � h�l�i�l�h�d�bgi�j�xyþ®n�jgúRûáz{n2zN�}n þ�b�ÿc�
,0/ º�¼ÅPºw�gþkbgp � h]lmi�l�h�j4z{n2zN�}n þ�bgÿc�
,21 º Ä Â>z{n�h®hkj�en2h]i®b�j�d¬ú�»�º�Ã�º ¿ ÅPº�z�n�h®hkj�en2h]ÿ³þkbgz¯�eþ®bep � h�lmi�lyh�j�z{n zq�¬n2þ�b�ÿc�

3 |$n2o��¬j�d�l�hHz�h�z4pDh�i�n��RlyhHi�hHpDo��%i��¬j�i�1
, {
þkbRo�n�h®h®n2hFo j�dín dDh®p�þkn�i��Dj�i�j�xyx�z{n zN�}n þ�h��43{bgÿ�jl�gþkbgp � ���-�DjÇtgn�i���n�hkj�z{n

t�lmn2ý5#g�%���!$�bgÿBi���n��gþkbgp � �
, v�xyx!z{n2hkhkj�gn�h�j�þkn ú�n xylmten þkn2úåi®b�j�xyxÏz{n zN�}n þ�h�bgÿ����V��j�ikbgz{lyo z4p�xmi®l�o jghHi�$��
, vw�en dsikh\ý���l�o����DjÇtgn�ÿÌjglmxyn2úábgþ|.�belmd�n�úáo jgd��¬n>úRn�ikn2o�i®n2úåj�dDú{þkn z{b�tgn�ú4ÿ³þ®bez beþ

lydeikn��eþkj�i®n2ú%lydeikb6���2�
ù	��n2h®n�ÿ³n�j�i®pDþ®n�h�jgþ®nFlmz � xyn z{n2deikn2úl�sû{i���n � þ®bgi®bRo�bexyh�j�d¬úåh®û�hHi®n2z�h\ý���l�o�� � þ®b�t�l�úRni���nq��f�r|�J�Ìù]û � l�o j�xyxyûvj{d�p�zq�¬n2þ�b�ÿ*b�i���n þFjgo,iklmbedDh�h®pDo��.jgh��DpDh��.j�dDú���xybRo�'�� p,�P"_j�þkn

j�x�hHb{þkn2~sp�lyþ®n�ú���pRi�i���n2h®n�j�þkn xmn�h®h�þkn xyn t�jgdei���n2þ®nP$��

ü]£E¤ k�a
�A:EK�aoK�?gF!M(F�=E8;?o=<?BÎ�`|ZJO#=EIÐß|M�IJK�õ(ß ¢ 4�4
|.j ��� lmd��Fi��Dn2h®n]b � n2þkj�i®lybgdDh_j�dDú4hHbexmpRiklmbedDhBÿ³bgp�dDú4lyd�n��Rl�h�iklmd��1xyl�ikn þ�j�i®pDþ®n�lmdsikbFj�d�j�en dsi
ÿ³þkjgz�n2ý]beþ�'âl�h�þkn x�j�iklmten xyûìhHi®þ�j�l0�2�si�ÿ³beþ®ý�j�þ�ú|�_acd bgpDþ � þkb�ikb�i�û � nålyz � xmn2z�n2dsikj�iklmbedYý�n
o�bgd¬hHl�úRn þkn2ú � jgþHikl�iklmbedDj�Dxmn1h®ûRh�ikn z�h2q � þklmz�j�þkû��©o bgz � bgd�n2dei\o bgz � pRikn2úV�DjehHn�ú{bgdáj�z�j�
.�bgþkl�i�û�~sp�beþ®pDzvq_hHn2dDúRlyd���tslyn ý úRn2xmlytgn2þ®û�jgdDúâý]n�j'$ikb�i�j�x*bgþ�úRn2þ�� p��!"u�!ù	��lyh�o�bgpDxyúí�}n
n���i®n2dDúRn2ú%ikb�lydDo xmpDú�n�b�i��Dn þ�t�j�þklyj�i®lybgdDh��

ù	��n z{j ��� lyd���lydeikb�i���n�j2�gn dsi�ÿ³þ�j�z{n ý�bgþ�'{lyh�jeh�ÿ³bgxyxmb�ý�h�1

3 y\jeo��d��f�r � þ®bRo�n�h®h����*l�h�lyz � xmn2z�n2dsi®n2ús�sûvj�d.j2�gn dsi879������:�qDý���n2þ®n;��:Tl�h�i��Dn
hHûRhHi®n2z o�bedDh®lyhHi®lyd���b�ÿ*j�xyx!j�gn2dsikh��

3 y\jeo��íj�en dsi��Djgh j��}n xylmn ÿ=<?>A@��CBED4F�FG>IH�JK#�LK>AMON�#g�%� � $�$ j�}bgpRi i���n�o�p�þkþ®n2dsi t�lyn ý b�ÿ
n2jeo��l�gþkbgp � � � ��� �QP i���n�j2�gn dsi�ý���n þknR� �QP lyh�i���n�hHp��¬hHn i�bgÿS�{qT7 � lyh�j4z{n zN�}n þ
b�ÿc�

3 vw�en dsikh�z�jÇû�jgxyh®b n2hHikj�Dxml�h��-�}n xylmn ÿÌh�<;>�@��UBED4FAFG>AH�JK#�LV>AMONW#9�*� �WX $�$�j�}bgpRi*i���n�o�p�þkþkn dsi
t�lmn2ý b�ÿ�n2jeo�� �gþkbgp � � �WX �'�OYWZA[�i��Dnáj�gn2dsiFl�h Ä ¸#½*z{n2zN�}n þ b�ÿ&�³l�� n,�\�OY�ZA[1l�h>i��Dn
o�bez � xmn2z�n2dsi�b�ÿ&� �]P lmdvi���n�hHn i�b�ÿ*j�xyx|�gþkbgp � h�ý�� þ�� i���7 � ü h�z�n2zN�}n þ�h��Dl � $��

3 ù	��n.j�en dsi�z�jÇû n2hHikj2��xylyh��)�}n xylyn�ÿÌh�<?>�@��U^�7�_ABED�F�FG>AH�JK#`LK>AMONa79bANW#9�*� � $�$�j2�¬bepRi�i��Dn
t�lmn2ý�h�b�i��Dn þ�j�en dsikhc7�b8��� : z{l��,�siw�DjÇtgn>b�ÿ � j�þ®i®l�o�pDxyjgþ��eþ®bep � hd� � �e�V�

3 y\jeo��âj2�gn dsi�l�h�j�Dxmn{ikb.~epDn þkû.i��Dnlz�ac{|v ûgn xyxyb�ý � j2�gn2h�ú�lmþkn2o�i®bgþkû�h®n þkt�lyo ns�<f�z\$
i®b�b2��ikj�lydíjvxylyhHi�b�ÿ�o�p�þkþ®n2dsi j2�gn dsi�h1lyd�i���náh®û�hHi®n2zf��: jgdDú�ý��Dlyo����gþkbgp � hFi���n û
�¬n2xmbed���i®b�pDh®lyd���i���n�z�ac{|v hHikj�d¬ú�j�þ�úáþkn2~sp�n�h�i � þkb�ikb�o bgx��

3 vw�en dsikh�hHn2dDúàz{n2hkhkj�gn�h i®bâjd�gþkbgp � �g�O�.� ��ûìz�p�xmi®l�o jeh�iklmd��$i®b�i���n2lmþ{o�p�þkþkn dsi
h�i�j��xyn{t�lmn2ýh#9�*�g��$Fb�ten þFi���n{z�pDx�iklyo2jghHi>z{n2hkhkj�gn{h®n þktsl�o�n4lmdm~/Uy«y bgþ�~sjgúRn,�Jù	�Dn
z{n2hkh®j2�gn>lyh�ý�þ�j ��� n�úålyd$j-z�ac{|v lydRÿ³bgþkz�o bgz{z�p�dDlyo2j�i®lytgn�jeo,i��

3 ~gbelmdDlmd���l�h\jeo���lyn tgn�úN��û{hHn2dDúRlyd���lydRÿ³bgþkz z{n�h®hkj�en2h*o�bedsikj�lyd�lyd�� i��Dn�þ®n�~sp�lmþkn2ú�t�lyn ý
i®bMj�xyx z�n2zN�}n þ�hvb�ÿ�i���n��eþ®bep � �Ìn2hHikj�Dxml�h��Dn2ú i���þkbgp��,� jTtslyn ýf#g� �WX �gn2d�n þ�j�ikn2ú
��ûâjeh�'�lyd���i���nYfnzUÿ³bgþ4j$xml�hHi�b�ÿ�j�en dsikh�lmd'� : $�i���nåj2�gn2dei�ý�l�h���n2h�i®b�.�belmd¥��hHn2n
z�l��ep�þ®n&R/$��



3 ú1lyn ýwo�bedDh®n dDh®pDh�1�a©ÿBj�en dsikh�þkn2jgxml�hHn�i��Dj�i\i���n2lmþ]tslyn ýMbgÿÏj&�eþ®bep � � � lyh*lydDo bgdDh®lyhHi®n2dsi
ý�l�i���i��Dj�i1b�ÿ*j�iFxmn�jghHi�bgd�n�bgi���n2þ�j�gn2dsi�ÿ³bgþ1h®bgz{n�þkn2jgh®bgdm�Ìú�p�n�i®báj�ÿÌjglmxyp�þkngq�dDn ý
j�en dsi>.�bglyd�lyd���n iko�W$�i���n û � þkb � j2�ej�i®n�i���n2lmþ�o�pDþ®þkn dsi
t�lmn2ý�h\jeh\úRn�h®o þ®l0�¬n�ú�j�}b�tgn,��acd
i���n�o�p�þkþkn dsi1lyz � xmn2z�n2dsikj�iklmbed�o�bedDh®lyhHi®n2dDo�ûvlyhFn2hHikj2��xylyh���n2ú.pDhHlyd��åjátgn2o�i®beþFo�xybRo�'Rh
� T2RDq�T,S�qcR,R"Bj ��� þkbejgo��%ý���l�o��åi���n�j�en dsikh�lyz � xmn2z�n2dsi1lmdvi���n lyþ�þ®n�jgh®bgd�lyd��;�

3 f1n i®n�o,i®lybgdvb�ÿ_ÿÌj�lyxmn�úábeþ�ú�lyhko�bed�d�n2o�i®n�úåj�en dsikh�l�h�o j�þkþklmn�ú�bgpRi�pDh®lyd���j�h®lmz � xyn � lmd��
� þkb�i®bRo bgxJ�ÌpDh®lmd���i���n&z�ac{|v hHikjgdDú�j�þ�úl§Fp�n2þ®û � þkb�i®bRo bgxr$�ý���l�o��%j�xyx¬j2�gn2dei�h � n þklmbRú/�lyo2j�xyxmû%hHn2dDú%i®b{z{n zN�}n þ�h�bgÿBi��Dn lyþ�þ®n�h � n2o�i®lytgn��gþkbgp � h��Ìh®n n�z�l��ep�þ®n�p,$��

a b c

join x

DF

request search x

inform result gx(b,c)

a: inform g’x(a,b,c)

1 2

3

c: inform g’x(a,b,c)

a: inform g’x(a,b,c)

b: inform g’x(a,b,c)

4

5

view_chng g’x

6
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x d�n%n���j�z � xynvl�h�i��Dn�h®n2~sp�n2dDo�n�bgÿFz{n2hkh®j2�gn�h�i��Dj�iájgþ®n��gn2d�n þ�j�ikn2úYý��Dn dMjídDn ý
��f�r%j2�gn2dein7�ý�j�dsi�h�i®b�.�bglyd$jq�elmten d��gþkbgp � �go(1
�2��vw�en dsi�7 þkn2o n lytgn�h�jìþ®n�~epDn2hHi�i®bp!�¸ ¿rÄ �gþkbgp � � o �³n��}n�o,iklmten xyûYÿ³þkbgz bepRikh®l�úRn$i��Dn

hHûRhHi®n2z�$��



U(��vw�en dsi87áh®n2j�þ�o���n�h\i���n�f�zàÿ³bgþ��eþ®bep � � o �T���ù	��n�f�zYþkn � xylmn�h�ý�l�i��vi���n�þkn2h®p�xmiw�gþkbgp � �go�o p�þkþ®n2deikxmû%o�bgdsi�j�lydDh�j�gn2dsikhnqFj�dDúeB#�
R���vw�en dsi&7Fi��Dn d�h®n dDúDh!ikb7��jgdDú�o\j�d�n ýàlydRÿ³bgþkzýÇVº�Ç�r�º�» È À ¿ ¹�z{n2hkh®j2�gn
n�� � þ®n�h®h®lmd���j
�¬n2xmlyn�ÿÏi��Dj�i\i���n�t�lyn ýÐ�Djgh]o��Dj�d��gn2ú>1s<;>�@��UBED�F�FG>AH�JK#`LK>AMONW#9�*� o $�$\hHp¬o��4i��Dj�id#9�*� o $�t
u 74NaqGNWB�v��

p(��vw�en dsikhnq>j�d¬ú�B>þkn � xyûáý�lmi��vi���n�hkj�z{n t�lmn2ý��
*���v1hájâþkn2h®p�xmi�7TúRn2o lyú�n2h�i®bàlydDhHikjgxmx�i���n$d�n2ý�t�lmn2ý jgdDú úRn xylmten þ�h�jÐÅ ¿ º ¾ Ã�À�¼ Ä �,ºz{n2hkh®j2�gnFi®b{i��Dn�p ��� n þ�x�jÇûgn2þ��<�Djgo�'ábepRikh®l�úRn i���n�h®ûRh�ikn z�$��

ù	��lyh�l�h�j�hHlyz � xml��Dn�ú%ten þ�hHlybgdái®b�i���n	.�belmd � þkbRo�n2ú�p�þ®n úRn�h®o þ®l0�¬n�úålydm���#�!"��Ìjgx�i���bgp��,�
ý�l�i��åi���n�jgú�úRlmi®lybgd%b�ÿ!i���n�fnz h�ikn � $���ù	��nFdDn���i�n���j�z � xyn>h���b�ý�h���b�ý j2�gn dsi=7áo jgþ®þklmn�h
bgdìÿÌj�lyxyp�þ®náú�n�i®n�o,iklmbed!q�ú�n2o�l�úRn�h i��Dj�i�j2�gn dsi?q-�Djeh�o�þ�jgh���n�úâjgdDúào�þkn2j�i®n�h�j�d�n ý t�lyn ý
ý�l�i���j2�gn2deinB#1

a b c

query-ref ping

1

2

3

4

view_chng g’x

5

query-ref ping

inform alive

a: inform g’x(a,c)

b: inform g’x(a,c)
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�2��vw�en dsi87áh®n dDú�h1~epDn þkû,�©þkn�ÿ � lyd��{z{n2hkh®j2�gn�h\ikbáj�en dsikhcqFj�dDú�B#�
U(��vw�en dsi8B1þkn � xmlyn2h�ý�lmi��$j�d�lydRÿ³bgþkz�jgxmlytgn,�
T���v�ÿÐikn þ�j�i®lyz�n2bgpRi�j2�gn dsic7�úRn2o lyú�n2h]i��Dj�i8q��Djeh�o þkjeh��Dn2úåjgdDúåh®n d¬ú�h�j�d�n2ý t�lyn ýwikb

j�en dsinBFo bgdsikjglmd�lyd���7åjgdDúeB#�
R���vw�en dsi8BFú�n2o�l�úRn�h�i���n�hkj�z{n�j�d¬ú%h®n dDúDh�i®bx7{i���n�h®jgz{n>t�lyn ý o�bedei�j�lyd�lyd��67%j�dDúeB#�
p(��z�lmdDjgxmxyû$j�en dsi87ålydDhHikjgxmx_i���n4d�n ý t�lyn ý j�dDú�úRn xylmten þ�h�jdÅ ¿ º ¾ Ã�À�¼ Ä �,ºFz{n2hkh®j2�gn ikb

i���n�p ��� n2þ�x�jÇûgn þ!�
r�n n2dáxml0'gn1i���l�h2qei���n hHn2z{jgdsi®l�o h]b�ÿBo�bez{z�p�d�l�o j�i®lybgd � þ®b�t�l�úRn2úV��û�i���n j�en dsi\ÿ³þ�j�z{n��

ý]beþ�'��<~sjgú�nPò#z�ac{|v�$áo jgd¥�}nâp¬hHn�úwi®b)�glytgnâjTh®lmz � xynìjgo o bgp�dsivb�ÿ�i���nílydsi®n2þkjeo,i®lybgd¬h
lmd�tgbexmten2úålmd�lyz � xmn2z�n2dsi®lyd��åj���f�rg�Dù	��n�h®n z�jgdeiklyo2h�z�j'gn n�� � xml�o�lmi�ý��Dj�i�n�jgo���j�en dsi
� � þkbRo�n2hkh�$�l�h�n2deikl�ikxmn�úTi®bt�}n xylmn2tgn$j�iåjgdsû bgd�n�iklmz{n.j�d¬úYi���n.n��Rn2þko lyh®nY�Dl��,��xml0�2�si�h�j
dspDzN�}n þ�bgÿ�lmz � xylyo l�i{jghkhHpDz � i®lybgdDh�lydài���nåhHikj�d¬ú�j�þ�ú � þkb�i®bRo bgx
lydDo�xypDúRlyd��$i��Dj�i4n tgn2þ®û
j�gn2dsi�l�h�n�� � n2o�i®n2ú%ikbájgo o n � i�i���n��¬n2xmlyn�ÿÌh�b�ÿ�b�i��Dn þ�h��

ù	��n\lyz � xmn2z{n dsikj�i®lybgd�bgÿ�i���n	��f�r�h®n þkt�lyo n
þ®n2xmlyn2h_bgd�i���n�j�þ�o���lmi®n2o�i®p�þkn\úRn�h®o þ®l0�}n2ú�lyd
r�n2o�i®lybgdlT��eacd � j�þ®i®l�o�p�x�j�þ�q�i���n&��f�r{ÿ³þkjgz�n2ý]beþ�'q�Djgh��}n n dåz�bRúRn2xmxyn2ú%jgh]j�dán2deikn þ � þklyh®nj ��� xyl�o j�iklmbedwpDh®lmd�� jàz{n2hkh®j2�gn.beþ®lyn dsikn2úMz{bRúRn x���ù	�Dn�lydeikn þ®ÿÌjgo n.ý�l�i�� i���n�vF|íf lyh
þ®n�j�xylyh®n2ú�i���þkbgp��,��i�ý�b�~s|�rV§Fp�n pDn2hJ�Ïi���n�acdsi®n2þ®d¬j�x�~sp�n pDn�úRn��Dd�n�úq��û i���n�j ��� xml�o j�i®lybgdhHn2þ®ten þ�j�þ�o���l�ikn2o�i®p�þkn>jgdDúvj�o pDhHi®bgz�� o h�§Fp�n p�n lydDhHikj�xyxyn2ú%lmd%i���n�vF|ífwÿ³bgþ�úRn xylytgn þklyd��
z�n�h®hkj�en2hBi®b>i��Dn���f�r4j�en dsi��#��n2o2j�pDh®n�l�i*pDh®n2h\~s|�r�i���nw��f�r�l�h*j�Dxmn�i®b jgo�'�d�b�ý�xyn2ú��gn
j�dDúío�bgz{z{lmi o n þ®ikj�lyd�h®n2~sp�n2dDo�n�h1bgÿ\z{n2hkh®j2�gn2h��¬ù_þ�j�dDhkjgo�i®lybgd.o�bez{z�lmi bgdí~sp�n2p�n2h>o jgd
�¬n�úRbed�n&��ûái��DnN��f�råý��Dn d%ÿ³bgþ�n���jgz � xmn�hkj�ÿ³n � þkn����%z�n�h®hkj�en>jgþ®n þkn2o n lytgn2ú>�

ù	��nN��f�rvo�bgdsi�j�lydDh�j�x�hHb�j�ÿÌjglmxyp�þkn�úRn�ikn2o,iklmbed$hHp��¬hHûRhHi®n z��¬rRlmdDo n��Ìjeh�úRl�h®o pDh®h®n2úvlyd
r�n2o�i®lybgdqT�� R/$]bgd�xyûålyd�tgb2'�lyd���i���þkn2jeú�h�j�þkn�jÇt�j�lyxyj2��xynFlydDh®lyúRn�i���n�j ��� xylyo2j�i®lybgd$h®n þktgn2þ�dDb
� þ®b2�©jeo,iklmten��}n��¬jÇtslybgpDþ\o jgd��¬n�lyz � xyn z{n dsi®n�ú�pDh®lmd���i���nFo�bgþknw~/Uy«yâikb�bgx�h°��b�ý�n tgn2þ��grRb
úRp�n�i®b%i���n�o û�o xml�o4dDj�ikp�þ®n�b�ÿ\i���n�ÿÌj�lyxyp�þ®n{úRn i®n2o�i®lybgdìhHûRhHi®n2z i���l�h>lyh lyz � xmn2z{n dsi®n�úíjeh
j�dìn���i®n2þ®d¬j�x
o�bez � bed�n dsi���f]bgz{z�p�dDlyo2j�i®lybgdâý�lmi��ìi��Dnl��f�râý�jeh�j�x�hHb$úRbed�n{i���þkbgp��2�
i���nN� o2h�§Fp�n2p�n2�

y SU@�z Ôv@BP��sN�@BA}Q�GË�\@]�YO\E QRC1@{	MP�O]ø�N�Õ @�����@BP���C1G�N�ÔíP�O��>K�@��

v1h�lydDúRl�o j�ikn2úålmd$r�n2o�i®lybgdVU���n2þ®n j�þkn j�d�p�zq�¬n2þ�bgÿBikþ®n2dDú�h�lmd�úRl�h�ikþ®l0��pRikn2úvj ��� xml�o j�i®lybgdþ®n�~epDlmþkn z{n dsi�h�ý���l�o�� � þkn2h®n dsiåo��Dj�xyxyn d��en2h{ÿ³beþ%hHikj�d¬ú�j�þ�úMz{lyú�ú�xmn2ý�jgþ®n,�\ù	��l�håh®n2o,iklmbed
úRlyhko�p¬h®h®n2h{jídspDzN�}n þ{b�ÿ1n���i®n d¬hHlybgdDh4ikb�i���n$h�i�j�dDú�jgþkúÐ��f�r � þkb2�Dxmn2z i®bìlmxyxypDh�ikþkj�i®n�h
��b�ýH��û/��þ®l�ú�jgþko��Dl�ikn2o,ikp�þkn2h>hHpDo��âjghFi��Dn�bed�n{úRn2hko�þkl��}n2ú�lmdàr�n�o,i®lybgd-Tåz�jÇû���û.pDh®n�ÿ³p�x
lmd$jgúDúRþ®n�h®h®lyd���h®bgz{n b�ÿ�i��Dn � bglydsikh�þ�j�l�h®n2ú%lmd$r�n2o�i®lybgdVU(�

||£E¤ ±YO#89[]�Ù¡q89a
a�[A?A=<j2M�F�=<89?tL�=%F!ª�M�G58>IJK�O#M(F!8�O
x d�n�b�ÿÏi���n1z{bsh�i]h®l0�gd�l��¬o jgdsi � þkb2��xyn z�h\o þ®n�j�ikn2úV��û4lydDo þ®n�jgh®lmd��exmû�b � n d�n2d�tslyþkbgd�z{n dsi�h
lyh�i���n � bsh®h®l��Dlmxyl�i�û%i��¬j�i1z�j�xyl�o�lybgpDh�j2�gn2dei�h�� � þ®bRo�n�h®h®n2h�$�ý�lyxmx�j�i®i®n z � iFi®båh®p���tgn2þHi � þ®b2�i®bRo�bexyh�jgdDúìhHn2þ®t�l�o�n�h>i®b�jeo���lmn2tgn�i��Dn lyþ�b�ý�dìn dDú�h�bgþ�h®lmz � xyûìúRlyh®þkp � i�d�beþ®z�jgx*pDh®j2�gn,�
�>bsbRúàn���j�z � xyn2h�bgÿ�hHpDo��t�}n��¬jÇtslybgpDþ�lyd)��f�ràh®û�hHi®n2z�h�j�þknáh®n dDúRlyd��íxyjgþ��enáj�z{bgp�dsi�h
b�ÿ�z�n�h®hkj�en2h2q!hHn2dDúRlyd��$b�tgn2þkh®l0� n2úíz{n2hkh®j2�gn�hFbeþ�h®n dDúRlyd��$z{n2hkhkj�gn�h ý�l�i��àp�dDúRn�hHlyþ�j��xyn
o�bgdsikn dsiq�³pDdDhHbexml�o,ikn2ú.jeúRtgn2þHiklyh®n z{n2dei�h�ÿ³bgþ��>l0� z{beh�$��}ù	��lyh1i�û � n4b�ÿ � þkb2��xyn z l�h�d�bgiFlyd
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ÿÌjgo,i1j � þkb�ikbRo�bgx�h�xyn tgn2xJÿÌj�lyxmpDþ®n bgþ�j � þ®bRo�n�h®h]ÿÌjglmxyp�þkngq�lmi�lyh1j�d�j ��� xyl�o j�iklmbed%xyn ten xBj2��pDh®n
b�ÿ*j�hHn2þ®t�l�o�n2� x dDn�ý�jÇû�ikbåúRn�j�x!ý�lmi��$h®pDo��$j�iHi�jgo�'Rh�l�h�i®b�lydsi®þkbRúRpDo�n�z{bRúRn2þkj�i®bgþ�h�lmdsikb
i���n�h®ûRh�ikn z��

v�d�n���i®n d¬hHlybgdíb�ÿ\i���n���f�r.lyz � xmn2z{n dsikj�i®lybgdìúRn2hko�þkl��}n2ú�lmd�i���n � þkn t�lybgpDh>h®n2o,iklmbed
i®b�lydDo xmpDú�n1z{bRúRn þ�j�ikbgþ�h
l�h
p�dDú�n þký�jÇû,�,v�i\i���nFi®lyz�nFb�ÿ!ý�þkl�iklmd��N��b�ý�n ten þ
lmi]l�h\pDdRÿ³bgþ®i®p(�
dDj�ikn xyû Ä ¸#½�o�bez � xmn i®neq9�Dn dDo n�i���n�úRn2hko�þkl � i®lybgd.l�h j�d.lyxmxypDhHi®þ�j�iklmten�bgp�i®xylmd�n�b�ÿ���b�ý i��Dn
hHûRhHi®n z�z�l0�2�si�ý�bgþ�'g��ù	�Dn�n���i®n2dDhHlybgd�o jgdY�}n�úRn�h®o þ®l0�¬n�ú�jgh]ÿ³bgxyxmb�ý�h�1
3 acdsi®þkb�ú�pDo�lyd���i��Dnád�b�iklmbedìb�ÿ�j��»�¸Á!¹�¹�¸#Ê ¿ Ã�ÿ(�A�%� � $>ÿ³beþ�j��gþkbgp � � � ý���lyo��àhHikj�i®n2h

pDhkj�gn{þkp�xyn2h ÿ³beþ�i���n��eþ®bep � j�dDúâi���n � n2dDj�xmi�û.ÿ³beþ�t�lmbexyj�i®lybgd>�>v�hHlyz � xmn�n���j�z � xyný]bep�x�úl�}n i���n
, ¨ p�xyn219vw�en dsikh�z4pDhHi�d�b�i�n��Ro n n�úvj{z�j��lyz�pDz�z{n2hkh®j2�gn�h®n dDúvþ�j�i®nRFj� ÿ³beþ�i��Dn
�gþkbgp � ����

, {�n d¬j�xmi�û91¬lmz{z{n2ú�lyj�i®n�n�� � p�x�hHlybgd.ÿ³þ®bez i���n-�gþkbgp � jgdDú.j��¬j�d�bed.þkn��©n dsi®n2þ®lyd��
ÿ³bgþ�j�h � n2o�l��Dn�úáiklmz{nOJ��

3 acdsi®þkb�ú�pDo�lyd��Yi���nâd�b�iklmbed b�ÿ�Ç�¸�Â,º�»�¼#½Ë¸#» È ½Ë¼#½�Á È ÿ³bgþ�j
�eþ®bep � � � ý���l�o��Uo jgd¥�}n
jghkhHl0�gdDn2úåi®b�j�en dsikhc� : �

3 y
dDh®p�þklmd���i��¬j�i
j�xyxsj2�gn2dei�hBlyd4i���n��gþkbgp � j�þkn�jÇý�j�þkn
ý���l�o��4j2�gn dsi�h_jgþ®n]z�bRúRn2þkj�i®beþkh2q
n lmi���n2þ\�sû lydDo�xypDúRlyd��1i���l�h�lmdRÿ³beþ®z�j�i®lybgd�lyd�t�lyn ý � þkb � j2�ej�i®lybgd z{n2hkh®j2�gn2hBbgþ_i���þkbgp��2�
jgú�ú�l�iklmbedDj�xÏz{n2hkhkj�gn�h��



3 vw�en dsikh�ý�lmi���z{bRúRn þ�j�ikbgþ�h�i�j�i®p¬h�ÿ³bgþ�j-�gþkbgp � � � j�d¬ú%ý��Dlyo���j�þkn>o p�þkþ®n2deikxmû�z{n2zq�
�¬n2þkh�bgÿS� � 1
, ó1jÇten>i���n��ebej�xJbgÿ�n2dDhHpDþ®lyd��4i��Dj�i��J�%���!$�l�h�n d�ÿ³bgþ�o�n2ú>�
, |.jÇû�z{bgdDl�ikbgþ�jgo,iklmt�lmi�û lmd4i���n��gþkbgp � j�dDú4úRn�ikn2o�i�t�lybgx�j�i®lybgd¬hBbgÿ�i���n��gþkbgp ��� bex��l�o�û6�J�%����$�p¬h®j2�gn2��ù	�Dlyh�o bgp�x�ú��}n�jgo���lyn ten2ú���ûåþkn2o�beþkú�lmd��{jÇtgn2þkj2�gn hHn2dDúvþkj�i®n�h

b�tgn2þ>i®lyz�n�ÿ³beþ�j�xyx
j�gn2dsikh>lmdíi��Dn��gþkbgp � �Ði��Dn�z{bRúRn2þkj�i®bgþ þkn2o n lytgn2h>z{n2hkhkj�gn�h
h®lmdDo n l�i�lyh�lmikh®n xmÿ�j4z{n zq�¬n2þ�bgÿBi���nn�eþ®bep � q�ý�n>jeh®h®p�z{n1i��Dj�i�z{n2o��Djgd�l�hHz�h�j�þkn
lyd � x�jgo�n�i®b � þkn ten dsi1z�j�xyl�o�lybgpDh�j2�gn2dei�h�h®n dDúRlyd���ikbån2tgn þkû/�¬bRúRû%lmd�i���nN�eþ®bep �n���o n � i�i���n�z{b�ú�n þ�j�i®beþkh�$��

, |.jÇûán2dDjgo�i1j�dvn�� � p�x�h®lmbedY��ûg1
~ r�n2dDúRlyd��Yjìd�n2ý t�lyn ý o��¬j�d��envz{n�h®hkj�en%ý���l�o��Mn���o�xypDúRn�h�i���níj�gn2dsi�79�

t�lybgx�j�i®lyd��âi��Dn$þ®p�xyn�i®bYjgxmx�z{n2zN�}n þ�h{b�ÿ>i���nd�eþ®bep � jgdDúMo�bedei�j�lyd�lyd��âjgd
n�� � xml�o�lmi � þkn�ÿ³n þkn d¬o�n>i®b{i���n�n���o�xypDh®lmbed>�

~ r�n2dDúRlyd��áj�z{n2hkh®j2�gnFi®bx79��o l�iklmd���lmikh�t�lybgx�j�iklmbed>�
~ r�lydDo n�b�i��Dn þ�j�en dsikh�jgþ®n jÇý�j�þknFbgÿBi��Dn�h�i�j�i®p¬h�b�ÿ_i���n�z{bRúRn þ�j�ikbgþ�i��Dn ûg1

� v�þkn�z{bgþkn�xyl�'en xyû%ikb%jeo o�n � i1i���l�hFt�lyn ý o��Djgd��gn��³lyd � þkn�ÿ³n2þ®n2dDo�n�i®b%jgd
j�iHikn z � i�ikb�þkn z�jglmdvlmdvi���n��gþkbgp � ��û�79��ÿ³beþ�n���j�z � xyn!$��
� f]þ®n�j�i®n>j��}n xylmn ÿ&<?>A@��C>A��B�@*D��`>���NW79�gNWJ�$
þkn � þ®n�hHn2deiklmd���i��Dn1ÿÌjeo,i�i��Dj�ic79�
lyh�n��Ro xmp¬úRn2ú%ÿ³þkbgz i���n��gþkbgp � p�dsi®lyxÏi®lyz{nOJ��
� ¨ nc.�n�o,i1j�i®i®n2z � ikh���û�7 � ikb�þ®n���.�belmdåi���n��eþ®bep � p�dsi®lyx\J«�Djeh�n�� � lyþkn2ú|�

3 x d�n�o bgp�x�ú.j�x�h®b�lmz�j�elmdDn�j�d�j ��� n2j�xyx � þ®bRo�n2n2úRpDþ®n�ý��Dn þ��sûåi���n�j�en dsi1d�n��gb�iklyj�i®n�h
ý�l�i��vi���n�z{bRúRn þ�j�ikbgþ�ý���l�o���n���o�xypDúRn�úålmi�i®b�þkn��sj�lydån dsikþ®û,�

3 f]xmn�j�þkxmû�i���n þkn{j�þkn4j%dspDzN�}n þ b�ÿ�tÇjgþ®l�j�iklmbedDhFbgd.i���l�h�1!úRl��Jn þkn dsiFi�û � n2h bgÿ � bexml�o�lyn2h�³z{n2hkhkj�gn�h®l��2ngq
o�bedsi®n dsi�n�i�o�W$,q\jeh®h®l0�gd�lyd���bed�n�bgþ�d z{b�ú�n þ�j�i®beþkh�i®bâi���nd�gþkbgp � qz{n2o��Djgd�lyh®z�h*ÿ³beþ
z{b�ú�n þ�j�i®beþ
n xyn2o�i®lybgd!qsj�eþ®n2n z{n dsi��}n�i�ý�n n d�lydDúRn � n2dDúRn2dei�z{b�ú�n þ��
j�ikbgþ�h qRúRl��}n2þ®n2dsi�i�û � n2h�b�ÿ_z{bed�l�ikbgþklmd��{jgdDú%n���o�xypDúRlyd��áj�en dsikh��

� M�:<[AKd8;¬�F!ªJKdhY@;K/?gFVhlD��«K/jF!D ù	�Dn hko�n2dDj�þklybq��l0�2�Dxml0�2�sikh]i���n�pRi®lyxyl�i�ûábgÿBi���n�j�en dsi
z�bRúRn2xÏÿ³bgþ7��f�rvh®lmd¬o�n21

3 ù	��n�h�ikþ®bed��1dDb�i®lybgd�b�ÿ¬lyúRn2dsi®lmi�û�lmd4i��Dn�j2�gn2dei�z{bRúRn x>� U+"�l�h�n�� � xybglmi®n�ú�lyd�jeh®h®l0�gd�lyd��
i���n�þkbgxyn{b�ÿ�i���n�z{bed�l�ikbgþ�jgdDúâlmdìl�úRn dsi®lmÿ³û�lmd���i���n�t�lybgx�j�i®lyd��$j�en dsi2q|�}b�i��àj�i�i��Dn
i®lyz{n.b�ÿ i��Dn.n���o�xypDh®lmbed j�dDúMjeháj � n þkz{jgd�n dsiáþkn�ÿ³n2þ®n2dDo�n.úRpDþ®lyd��ìi��Dn�n���o xmpDh®lybgd
� n2þ®lybRúeJ��

3 ù	��n�j�en dsikh�xyn d¬ú�i���n z�h®n xytgn�h�ý]n2xmx�ikb�n�� � þkn2hkhHlyd�� j�pRi���bgþkl�i�û4j�dDú�i���l�h
l�h�n�� � xybglmi®n�úlmdTi��Dnvý�jÇûàj�en dsikh4þ®n�o�b,�gd�l�hHnåi���n$jgpRi���beþ®lmi�ûàb�ÿ1i���n�z{bRúRn þ�j�ikbgþ�h�lyd n��Ro xmp¬úRlmd��
i���n{t�lybgx�j�i®lyd���j�en dsi j2�¬b�ten4j�iHi®n2z � ikh bgÿ\i��Dn�t�lybgx�j�iklmd��vj�en dsiFikb�þ®n2z{jglmdílmdíi��Dn
�gþkbgp � �s|$beþ®n>o�bez � xmn��ád�b�iklmbedDh�b�ÿ_h®bRo�l�j�x}þ®n2xyj�i®lybgdDh���l � h]jgdDúåh®bRo�l�j�xJh�ikþ®p¬o,i®pDþ®n j�þkn
ý]n2xmx_h�ikpDúRlyn2ú�lydvý�bgþ�'ábedm�³ÿ³bgþ�n���j�z � xyn!$�o�bez � pRikj�i®lybgdDjgxÏbgþ��ejgd�lyhkj�iklmbedDh&� U,pP"BjgdDúhHbRo lyjgxÏxyjÇý�h�� R���"��

3 ù	��n�z{bRúRn x¬z�j'gn�h�l�i]n2jgh®û�ikb�z{l���j ��� xml�o j�i®lybgd{xmn2tgn2x]�Ìo bgþkþ®n�o,i*pDhkj�gn�bgÿ¬i���nn��f�r�$
ý�l�i��%lyz � xyn z{n dsikj�i®lybgd%xmn2tgn xJo�bedDo�n2þ®d¬h���ù	��n t�lmbexyj�i®lyd��4j2�gn dsi�lyh Ä ¸½Jtslybgx�j�iklmd���i��Dn
jgo�i®pDjgx���f�r � þkb�ikb�o bgx
lmikh®n xmÿ�q�d�bgþ��¬jgh�lmi�ÿÌjglmxyn2úÏq_l�i�lyh�z{lyh®pDh®lmd��.i���nåh®ûRh�ikn z jgo��
o�beþkúRlyd���i®b�i���n�o�bez�z{bed�xmû%j�gþkn n � bgxylyo û2�



3 ù	��n>pDhHn>b�ÿBjgdån�� � xml�o�lmi � bgxyl�o�û�þ�j�l�hHn�h*i��Dn>úRn�h®o þ®l � iklmbedáb�ÿ!i���n hHûRhHi®n z ikb4jq��l0�2��n2þ
xmn2tgn2xJi��Dj�i��³ÿ³bgþ�n��Rjgz � xmnP$]n���i®n2dDhHlybgd¬h�b�ÿBi���n � þkb�i®bRo bgxg�glytgn2d%lydí���P�P"Ïý]bep�xyú>��ù	��lyh
z�j'gn�h{l�i � behkh®l���xynvi®bìxylmd�' i®bìz{bgþkn$jgúRt�j�d¬o�n2úTý�bgþ�'àbgd � bexml�o�n�háhHp¬o�� jeh�i��Dj�i
úRn2hko�þkl0�¬n�ú%lydm� p2+#"Bj�d¬úí� T��P"��

3 ù	��n�z�bRúRn2x*o�xyn2j�þkxyûvz�j2'gn2hFlmi>n�jgh®lmn2þ1ikbåi�j'gn�jgúRt�jgdei�j�en�b�ÿ\z{beþ®n�o�bgz � xyn�� f7v�a
i®n�o���d�l�~epDn2h�ÿ³beþ1þkn2jeo���lmd��áj�gþkn n2z{n dsi1hHp¬o��.jgh�dDn��gbgi®l�j�iklmbedvt�jgþ®l�j�dsikhq�Ìh®n nl� T2*"Bÿ³beþ
j�d�b�tgn2þ®t�lyn ý7$�qsz�jgþ�'en�ikh��  #"©qDúRl�hHi®þkl���p�i®n2ú � xyjgd�d�lyd��s� S"!bgþ1ú�lyhHi®þkl��DpRi®n�úvo bgdDhHi®þ�j�lydsi
hHbexmt�lyd��d� *���"u�

� M�:<[AK�8;¬«F�ªAKVß ¢ 4�4�hlD��«K/jF!D ù	��n�t�jgxmp�n�bgÿÏlmz � xyn z{n dsiklmd���i���l�h*i�û � n�b�ÿÏn���ikn dDúRn�ú
hHn2þ®t�l�o�nålydTj ��û��Dþ®l�ú jgþko���lmi®n�o,ikp�þ®nvhHp¬o�� jgh�i���n�bed�n%úRn�h®o þ®l0�}n2úYlyd rRn2o,iklmbedqT�þkj�i���n2þ
i��Djgd bgd jíhHikjgdDú�jgþkúYj2�gn2dei � x�j�iHÿ³beþ®zñ��hHpDo�� jghV~�v7f�y�$�xmlyn2h�lydYi��Dn%þkb2��p¬h�ikd�n2hkh4jgd
��l��,� � n þ®ÿ³bgþkz{jgdDo�nFb�ÿÏi���nn��û/��þklyúåj�þ�o���l�ikn2o�i®p�þkn2�sù	��nn~/Uy�yYo�bez � bgdDn dsi]bgÿ!i���n>j�þ�o���l��
i®n2o�i®p�þkn�n dDh®p�þkn2h_i��¬j�i
j�en dsikh�j�d¬ú�z{n2hkhkj�gn�h_jgþ®n � n þ�hHl�h�ikn dsi��³d�b z{n2hkh®j2�gn�xmbsh®h�$,qP��l0�2�Dxmû
jÇtÇjglmx�j�Dxmn j�dDúvn���o lmn2dsi�lmd�hHûRhHi®n2z�þkn2h®bgp�þ�o�n>pDhkj�gn,�
z�bgþ�j��gn2d�n þ�j�x � p�þ � bshHn���f�r�hHûRhHi®n zUi®bn�¬n]b�ÿ�pDh®n
lyd�lydDúRpDhHi®þklyjgxej ��� xylyo2j�i®lybgd¬hÏi��Dn2h®nþ®n�~epDlmþkn z{n dsi�ház�p¬h�i��¬nâz{n�i$j�dDúwi���n2þ®n ÿ³bgþkn.i��Dnílydsi®n��eþkj�i®lybgdwn�� � n þklyz�n2dsivj ��� n�j�þ�hi®bm�¬n.jât�j�xypDj2��xmn�bed�n2�*a©iál�h{p�d�xyl�'en xyûài��¬j�ián d�t�lyþ®bed�z{n dsikh�ý���l�o�� ú�lyú d�bgi � þ®b�t�l�úRn�gpDjgþkjgdeikn n�h1bgÿ � n þ�hHl�h�i�j�dDo ngqÏþkb2��p¬h�ikd�n2hkhV�³lyd � jgþHiklyo p�x�j�þ þ®n�hHl�hHikj�d¬o�n4i®b�z{n2hkh®j2�gn�xmbsh®h�$

o�bgpDxyúY�¬n�o bgdDh®l�úRn þkn2úåÿ³bgþ�z{l�h®h®lmbedvo þ®lmi®l�o jgx!hHn2þ®t�l�o�n�h��

||£r¢ àJ[]OPF�ªAK�Ol4nC|F�K/?JD!=<89?AD
x i���n2þ�n���j�z � xyn2h�bgÿ�lydsi®n þkn2hHi®lyd���n���i®n2dDh®lmbedDh�i®b{i���nN��f�r%lmdDo xmp¬úRn21

3 ��n��gb�iklyj�i®lybgd j�i�i���n%t�lyn ý þkn2h®bgxypRiklmbedYh�i�j�gnåi®bín dDj2��xmnvz{bgþknåo�bez � xmn�� úRn2o lyh®lybgd
z�j'�lmd��vjeh1ikb%ý��Db%z{l0�2�si	.�bglyd.i��Dn-�eþ®bep � �|vw�sj�lyd.i���lyh�o bgþkþ®n�h � bgd¬ú�h�ikb�ú�n2j�xylyd��
ý�l�i�� i���n$o�bedDh®n2~sp�n d¬o�n2h�bgÿFb � n dDd�n2hkhd�Ði���lyh�iklmz{n.j�iHi®n2z�i � lmd��íikbàh®o þ®n2n do�ebgþkp �z{n zN�}n þ�h���l � lyd$jgúRt�j�d¬o�n!$��

35� h®n�bgÿ*ÿ³bgþkz{jgx_bedsi®bgxyb2�elmn�h�lyds�gþkbgp � ú�n2hko�þkl � iklmbedDh�ikb%jgxmxyb�ý j�gn2dsikh�ikbåz{bgþkn�n�jgh��
lmxyûàl�úRn dsi®lmÿ³ût�gþkbgp � h�bgÿ1lydeikn þkn2hHi���ù	��l�h�o bgþkþ®n�h � bgd¬ú�h�ikbâúRn�j�xylmd���ý�lmi�� lydDo þ®n�jgh®n2ú
��n�ikn þkb2�en d�n2l�i�û,�

3 acdDh®n þ®i®lyd���i��Dlmþ�ú � jgþHiklmn�hN�³z{bRúRn2þkj�i®bgþ�h2q�i®þkpDhHi®n�úvi���lyþkú � j�þ®i®lyn2h1n�iko2� $FúRlyþ®n�o,ikxmûvlmdsikb
i���n$z{n�h®hkj�enY�¬b�ý��
ù	�Dj�iál�hV�4jâz{n2hkh®j2�gnvÿ³bgþ{i���nd�gþkbgp � �Dþ�hHi � jghkhHn�h�i���þkbgp��2�
jvdspDzN�}n þ�bgÿ]b�i���n þ�j2�gn2dei�h��¬n ÿ³bgþkn��¬n2lmd��$úRn2xmlytgn2þ®n�úÏqÏbgþ�jeo�'�d�b�ý�xmn�ú(�gn2z{n dsikh>j�þkn
d�n n�úRn2ú�ÿ³þkbgz h®n tgn2þkjgx � jgþHiklmn�h!i��Dj�i � jgþHiklyo p�x�j�þ�z�n�h®hkj�en2h_ý]n2þ®n]þ®n�o�n2lmten2ú��³i®b>þ®n�o�bgþ�ú
i���n�ÿÌjgo,iFb�ÿ�z�n�h®hkj�en�úRn xylmten þkû�$�� ù	��lyh�lyh�þkn x�j�ikn2ú%i®b�lydDo þ®n�jgh®lmd���i���n�o�bez � xmn��Rl�i�û%b�ÿ
lmdsikn þ�jgo,iklmbedDh�j�d¬ú � þkbRo�n�h®h®n2h�lyd%i���n�h®û�hHi®n2z��

||£´³ h}à�=<?AM�:�ïd8�F!Kd8;?�hY[]F!8;?A89a `
ù	��n���f�r.n��sikn dDh®lybgdDh j�þkn{j�x�hHbvlmd¬h�ikþ®pDo�i®lytgn�bgdíi���n � bglydsikh z�jgúRn�j2�¬bepRiFi���náj�p�i®bgd��
bgz�û�bgÿNµHn2deikn þ � þklyh®n�¶áj2�gn2dei�h��}acd.i���n{z{b�ú�n þ�j�i®beþ1n��Rjgz � xmneq}i���n�z{b�ú�n þ�j�i®beþ>j2�gn2dei>lyh
o�xyn2j�þkxyû4n2zN�}n2ú�úRn�ú�lydålmikh]n d�t�lmþkbgd�z{n2dei��%��û{z�bed�lmi®bgþklyd���i®þ�j#�áo!$,q9»�º�¼2Ã�½ ¿ Å#º\i®b�i��Dj�i�n d(�
tslyþkbgd�z{n dsi��%��û�i�j'�lyd���jgo,iklmbed%ý��Dn dvd�n2o n2hkh®jgþ®û�$«��pRi�l�h�j�x�hHb{jgo�i®lyd��{lmd$j-�gbsj�xÏúRþklmten d



z{jgd�d�n2þ��!ù	�Dj�i�lyh2qBjeo,i®lybgdìl�h ikj2'gn2díý���n2dâi���n��ebej�x*bgÿ�þkp�xynájgú(�Dn þkn dDo n-��û�j2�gn2dei�h lyh
tslybgx�j�ikn2ú|��ù	�Dn þkn�ÿ³bgþkngq�ý��Dlmxyn�i���nw�DdDj�x¬jgo,iklmbed4bgÿ}n���o�xypDúRlyd���j�d�bgi���n2þ
j�en dsi*lyh�ikþ®l0�2�en þkn2ú
�sûYjgdTlydDo bgz{lmd��íz{n2hkhkj�gní�Ìjeh�h®n d¬hHbeþ®ûàlyd � pRi�$�i���n$úRn�o�l�hHlybgd i®bàjgo�i�l�hV�Djgh®n2ú bgd j
��l��,��n þ�xyn ten x|�ebej�x��Ru���lyxmn i���l�h�lyh1h�iklmxyx!d�bgi�n�~sp�lmten x�j�dsi�i®báhko���n2ú�p�xmlyd���j�d�jgo�i®lybgd$o�bez-�
� xmn i®n2xmû�lydDúRn � n2dDúRn2deikxmû4l�i
lyxyxmpDhHi®þ�j�ikn2h_i��¬j�i\o�bez � xmn���úRn2o lyh®lybgdDh*o2j�d�þkn2h®p�xmi�ÿ³þ®bez hHlyz � xynh�iklmz4p�xml��³lyd%i���l�h�o jehHn z�j�d�ûåhHi®lyz�p�xyl!b�ten þ]i®lyz�nP$��

ù	��n�þkn2~sp�lyþ®n2z{n dsi�ÿ³bgþ j�ikþ®l0�2�en þ>o j�díj�x�hHb��}n{hHn2n d.lyd.i���n4jgx��ebgþkl�i���z úRn2hko�þkl � i®lybgdÿ³bgþ]hHikjgdDú�jgþkú���f�rd��hHn2nFr�n2o�i®lybgdqR��0�!$��eacd�i��Dlyh]o jgh®n�i���nFj2�gn dsi
bed�xmû�z�j'en2h��eþ®bep � .�bglydjgo,iklmbedDh�lmdvþkn2h � bedDhHn1i®b�pDh®n þ � þkbgz � ikh]ÿ³þkbgz ý��¬j�i�lyh�n��}n�o,i®lytgn2xmû�bepRikh®l�úRn1i���n�hHûRhHi®n2z��

` WíO]E1AÏKHøn��G�O\En�

ù	��lyh � j � n2þ � þkn2h®n dsikh%j � n þ�h � n2o�i®lytgn�bedMi���níÿ³pRikp�þ®nín tebgxypRi®lybgdwbgÿ�ú�lyhHi®þkl��DpRi®n�ú j � �
� xml�o j�i®lybgdDh>j�d¬ú.j�dDjgxmûRh®n2h�o bgdsi®þkl0��pRi®lybgd¬h�i��Dj�iFi���n{j�þkn2jeh�b�ÿ
z{l�ú�úRxyn ý�j�þkngqJúRlyhHi®þkl0��pRi®n�ú
hHûRhHi®n z�h�jgdDúàúRl�h�ikþ®l0��pRikn2úàjgþHikl��¬o lyjgx
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þ®n2xml�j�Dlmxyl�i�ûeq � þkb�tÇj2��lyxmlmi�û2�
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i���n{z{bgþkn4jeúRt�j�dDo n2ú$þkn2~sp�lyþkn z{n dsikhFlyz � beh®n2ú ��û�i®bgz{beþ®þkb�ý�ü hFúRl�h�ikþ®l0��pRikn2ú�j ��� xyl��o j�i®lybgdDh��
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�wAT��E�OSzTK�@_÷wÛ
@��:@BE]Q��

ù	��n�j�pRi���bgþ�h«�eþkj�i®n ÿ³p�xmxyûájgo�'�d�b�ý�xyn2ú��gn�i���n pDhHn ÿ³p�x!o�bez{z�n2dsikh�z�jgúRn���ûl�>lmb�t�j�dDd�l ¨ l��
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µ8�4´
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