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ñ[\«Z]OQY2ZÞõ)ñ[LQ\òY�dÞø«P]Z]îm\«ñ[LKö×Y[ñm\«øòøDó�dTOKOKZcñ�ZTþDM�î�ñmLKM�M�OKó�îmïVðKñ[\«Z]Oàî¿dTñmM�î[M��VNK\«î[M�e�õ�Z]î;Z]OÙý ø«\«OKM
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Y[ó�ZcöadTîmM
ñ[LKM�LKZcøòeQM�î[Y�ZÞõ|ñmLKM�ðÏdTñmM�OVñ�Z]OÃñ[LKM��[ù�� � dÞøòPcZ]îm\òñmLKöK
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Z]î�d�M��VNK\«ú]dÞøòM�Ooñ/M�OKó�îmïoðQñ[\«Z]O�î¿dÞñ[M�>�+KG8#�f ÷POTYmM�ó]SKZcO%dÞO��sOoñmM�ø
_"M�OVñ[\«NKöY�Z�6+�>&>af�I[��ö�dTó�LK\«OKM]G]F
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ñ[LKM�M�OQó�î[ïVðKñm\òZcOgY[NQ÷Kû]M�ïVY�ô�\«ñ[L�îmM�õ�M�îmM�OKó�M�ñ[Z�X�dT÷QøòM?!]G

�=� Ñ Õ�� � �ÂÔ �=�D 
¡=¢/£�¤p¥¦ ¼	¡�£ ¦J§1¨ ¤p¥¦ ¾ ¨P¦ ¼	¡�£ ¦J§1¨ ¤p¥¦ ¾ ¨U¦ ¼	¡�£ ¦J§1¨ ¤p¥¦ ¾ ¨P¦
¡=¢ £�¤p¥© ª ¡ £ ¦J§1¨ ¤p¥© ª ¡ £ ¦J§1¨ ¤p¥« ª ¡ £ ¦J§1¨ ¤p¥©
¡ ¢ £�¤p¥« ª ¡ £ ¦J§1¨ ¤p¥« ª ¡ £ ¦J§1¨ ¤p¥© ª ¡ £ ¦J§1¨ ¤p¥«
¡ ¢ £�¤p¥¬ ¼	¡ £ ¦J§1¨ ¤p¥¬ ¾ ¨P¦ ¼	¡ £ ¦J§1¨ ¤p¥¬ ¾ ¨U¦ ¼	¡ £ ¦J§1¨ ¤p¥¬ ¾ ¨P¦
¡=¢/£�¤p¥­ ¡�£8® ¨ ¤p¥­ ¡�£ ® ¨ ¤p¥­ �|Ó�·
¡=¢ £�¤p¥¯ ¡ £8® ¨ ¤p¥¯ ¡ £ ® ¨ ¤p¥¯ �|Ó�·

°"´o°l±/²h�]¶�»�j2�"·��ck�}[p[��lVq^~�v�uÃ�^z]Á]ØTk��T�)¡u¢ £´³´¥¤ �]kmps~���k���w«p[vyr×kmuo}mp[��loq^~�v�uÂ�^zcÁ]ØTk¿�T��¡ £�³´¥¤ � ª ¡ ³n�uV�K¡ ¨P¦³ �ck[uVvyqsk3ny�c�T~�q^~���k�~hu]��kmp[�sk�r�vT�Tz]º�v�Õ ¦J¯ n�uo�=r�z]º�q^~hlcºh~�}�n�q^~��Tk�~hu]��kmp[�sk-Õ ¦J¯=µ Ñtv�wG¡ ³p[k��^lÙk�}�q^~���k[º����

�sO��*ø«M�ó�ñ[îmZ]OK\«ó�J;ZVeKM�÷�ZVZ]û;�	��J=bH
/ö�ZVeKM�- %C0[SyñmLKM�e�dTñ¿d
eKM�ðÏM�OQeKM�OKó�\«M�Y
ZTõDñ[LKMH�[ù�� �
dTø«P]Zcî[\«ñ[LQö9LÏd�ú]M�OKZ'õ�M�M�eK÷�dTó�û�ðÏdTñmLKYyG&��eQeK\«ñ[\«Z]OÏdÞø«øòïVS�\«O�ðKî�dTó�ñm\«ó�M]SVø¹dTñmM�OKó�\«M�Y;ZTõDZ]îmeKM�î;ZTõ
ö�\«ó�îmZ]Y[M�ó�Z]OKeQY2dTîmM�dTó�ó�M�ðKñ¿dÞ÷Kø«M]GVX�LKM�YmM�õ^MydTñmNKî[M�Y;ö%dÞû]M;eKM�M�ðQøòï�ðQ\òð�M�ø«\«OKM�e�\«ö�ðQøòM�ö�M�OVñ¿d�ý
ñ[\«Z]OQY2ð�Z]YmY[\«÷Kø«M]G
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¶l·<¸ ¹Eº »	¼3½p¾s»p½	¿`À�¼$½<ÁPÂ�¹EÁ�Ã�º »	Áh¶�ÄhÅÆ¸

F1õÏñ[LKM;÷ÏdÞY[\«ó2ZcðÏM�î¿dTñm\«Z]OKY*NKYmM�e-\«O�ñmLKM=�[ù��G� dÞø«P]Z]îm\«ñ[LKöÃS[ö�NKø«ñm\òðQøò\«óydÞñ[\«Z]O�ö=ZVeKNKø«ZT+VRZN*w
!;\òY*ñmLKM�ö=Z]Y[ñ"ó�Z]ö=ðKø«\«óydTñmM�eWdÞOKe�Zoó�ó�NKðK\«M�Y;ö�ZcY[ñ*ZTõDñ[LKM�L�dTî[eQô|dÞî[M]GVJ;NKî[\«PcM�î�M�ñ�G]dTøsG�-8+�4C0
eKM�Ymó�î[\«÷�M�e5dTOKe ó�Z]ö=ðÏdTîmM�e�Y[M�úcM�î¿dÞø�ÿtb����-dTîmó�LK\«ñ[M�ó�ñmNKî[M�Y�õ�Zcî�ö�NKø«ñ[\«ðKø«\«óydTñm\«Z]Ogö=ZoeQNKø«Z
+*v�w5!�dTOKe=õ�ZcNKOKe�ñmLÏdTñ�dÞO%dÞî[ó�LK\«ñ[M�ó�ñ[NKîmM-ðKîmZ]ð�Z]YmM�e�÷oï�f�M�\«M�î�dÞOKe�Ç�\òö=ö�M�îmö�dTO�-8+7!10[S
NKY[\«OKP�ö�ZVeKNQøòZ?+*v%dÞeKeKM�îmY�ô�\«ñ[L=÷K\«ñsýsðÏdT\«î;î[M�ó�ZoeQ\òOQP�ZTþDM�îmY�ñ[LQMt÷�M�Ymñ�ð�M�îsõ�Zcî[ö�dTOKó�McG

X�LKM-JEó�ZVeKM3õ�Z]î
ñ[LKM3ö�NKø«ñ[\«ðKø«\«óydTñm\òZcO�ö�ZVeKNKø«Z�+VRZN6wE!�ZcðÏM�î¿dTñm\«Z]Og÷Vï�ö�ZVeKNKø«Z�+VRZN
dTeKeQM�î[Y�NKYm\«OKP�÷K\«ñsýsðÏdT\«î;î[M�ó�ZoeQ\òOQP�\òY�dÞY;õ�Z]ø«ø«ZTô�YyG

È ÉlÊ3Ë\Ì�È3ÍrÎ�É�Ï`Î7Ð&Ñ Ò1ÉlÊ$Ë�Ì�È3ÍDÓ6Ô�ÉaÊ3Ë�Ì�È3Í�Õ�Ö
× Ø
Ù ÉlÊ3Ë�Ì�È$ÍrÓ�Ñ6Ô�Õ�Ñ6Ô;Ì�Ú6Ô;Ì�Ï Û
Ü ÉlÊ3Ë�Ì�Ù\×rÌ6Û
Ý Ó�Ñ5ÞßÒ1ÓáàYÈ\Ö2âäã&Ó�å�å\å�å6Û
Í Õ�Ñ5ÞßÒ1ÕáàYÈ\Ö2âäã&Ó�å�å\å�å6Û
æ ÌxÞçÒ1ÉlÊ3Ë\Ì�Ù�×lÖ�Ó\Ñéè�Õ�ÑEê5Ó�Ñ5êáÕ�Ñ5êÆÈUÛ
ë Ì�ÏXÞEÌ5â"ã&Ó\å�å�å�å6Û
ì Ì�Ú5ÞEÌáí�íYÈ$Í Û
È3ã î�ï&Ì�É�î\ËYÒ1Ì�ÏáàðÌ\Ú�ÖhêßÒ1Ì�Ï5ñ&Þ5Ì�ÚòÖUÛ
È�È ó

X�LK\«Y�dTø«P]Zcî[\«ñ[LKö×îmM��VNK\«î[M�Y�d�ñ[Zcñ¿dÞøDZTõ�Y[\/�%dÞeKeK\«ñ[\«ZcOKY|dÞOKe�Y[NK÷Qñ[î¿dÞó�ñ[\«ZcOKYyS�Z]OQM,!3'�ýs÷K\«ñ
ö�NKø«ñ[\«ðKø«\�ó�dTñ[\«ZcOWdÞOKe�Z]OKM�ó�Zcö�ðÏdÞî[\«Y[ZcO�G]I
ZTô2M�ú]M�î�SV\òO;�[ù�� �9ZcOKM�ZTõ)ñmLKM�ZcðÏM�î�dTOKeQY�ZTõ2d
ö�ZVeKNKø¹dÞî�ö�NKø«ñ[\«ðKø«\«óydTñm\«Z]O�Z]ð�M�î¿dÞñ[\«Z]Og\«Y�dÞøòô�d�ïVY�d�Y[NK÷Qû]M�ïVSKYmZ�ñ[LQM�Y[M�ó�Z]OKeÃY[NK÷Qñ[î¿dÞó�ñ[\«ZcO
óydTO�÷�M�M�ø«\òö=\«OÏdTñmM�e�\ õ)ñ[LQM-dTYmY[ZVó�\¹dTñmM�e�Y[NK÷KûcM�ïVYtdÞî[M�ðKî[MCý eKM�ó�î[M�ö=M�OVñ[M�e"G

ô õ�íÝç�öC÷Qø)è7øs�S�Z|���å��Æù[�Z|��k|"æ�ç�ø"çKí[é�æ

úl·<¸ ¹Eº »	¼3½p¾s»p½	¿`À�¼$½<ÁPÂ�¹EÁ�Ã�º »	Áh¶lû1ü?Åk¸

f�ZVeKNKø«Z�ö�NKø«ñ[\«ðKø«\«óydÞñ[\«Z]O�\«Y�ñmLKM�÷�Z]ñ[ñmø«M�OKM�ó�û�\«O�ñmLKMu�[ù�� ��dTø«P]Zcî[\«ñ[LQöÂG1�sO-d1Y[\«OKP]ø«M�îmZ]NKOQe
ZTõ*ñ[LKM-dÞø«P]Z]îm\«ñ[LKö×ñ[LQM�î[M�dTîmM�õ^Z]NKî�ö=ZoeQNKø¹dTî�ö�NKø«ñm\òðQøò\«óydÞñ[\«Z]OQY)YmZ%d�ô;M�ø«ø ý eKM�Y[\«P]OKM�e%ö�NQø�ý
ñ[\«ðKø«\«óydTñm\«Z]O�ö�ZVeKNKø«Z)+VRZN wX!�ZcðÏM�î¿dTñmZ]î�\«Y;ó�î[NKó�\£dÞøDY[\«OKó�M�\«ñ;eK\«î[M�ó�ñmø«ï%d�þDM�ó�ñmY�ñmLKM�Y[ïVY[ñmM�ö
ðÏM�îsõ�Zcî[ö%dÞOKó�M
÷ÏZcñ[L�\«O%ñmM�î[ö=Y2ZÞõ2dTî[M�d�dTOKe=ñ[LKîmZ]NKPcLKðKNKñ�G

X�LKM-ö=ZVeKNKø¹dTî�ö�NKø«ñm\òðQøò\«óydÞñ[\«ZTO%dÞø«P]Z]îm\«ñ[LKöüeKM�Ymó�î[\«÷�M�eÐ\«O��VM�ó�ñ[\«Z]O�+QG/!�ô|dÞYtNQY[M�e�\«O
Z]NKî;eKM�Ym\«P]O�Sc÷KNKñ�\«OKYmñ[MydÞe�ZTõ*ñ¿dÞûo\«OKP?ý%dÞOKe�þ�dTY;\«OKðKNKñmYySVñmLKM�Z]ð�M�î¿dÞñ[Z]î�ñ�dTûcM�Ymý�dÞOKeKþ*ÿ
dTY
\òOQðKNKñ[Y�GU��Y�Z]OKM�ZTõ�ñmLKM-ZcðÏM�î¿dTOQeKY�\«Ytd+Y[NK÷KûcM�ïgô�LK\«ó�Lg\«Y�îmM�PodÞî[eKM�eÐdTYtd+ó�Z]OQY[ñ¿dÞOVñyS
ñ[LKM
ö�ZVeK\:�ÏóydÞñ[\«Z]O3M�ø«\òö=\«OÏdTñmM�Y�ZcOKM�YmNK÷Kñ[î�dTó�ñm\«Z]O�ZcðÏM�î¿dTñmZ]î;÷Vï-ñ�dTûV\«OKP�ñ[LQMtdTeQú]dTOVñ¿dÞP]M;ZTõ
ðKî[MCý eKM�ó�î[M�ö=M�OVñ[M�eàY[NK÷KûcM�ïVY.�p�VM�ó�ñm\òZcO�+KG/!]SVðKYmM�NKeKZVó�ZVeKM�ø«\«OKM�'&
�G

�sO%Zcî[eKM�î�ñ[Z=\«ö�ðKø«M�ö�M�OVñ2d�ô;M�ø«ø ý eQM�Y[\«P]OQM�egö�NKø«ñ[\«ðKø«\ óydTñm\òZcO-ö=ZVeKNKø«Z,+ÙRZNswE!�ZcðÏM�î�d�ý
ñ[ZcîySKñmLKM�ñmLKî[ZcNKP]LKðQNKñ�ZTõ�ñ[LKM3Z]ð�M�î¿dÞñ[Z]î
\«Y�ö%d`�V\òö=\���M�e�÷Vï�\«OVñ[îmZoeQNKó�\«OKP�ö=Z]îmMtðQ\òð�M�ø«\«OKM
Y[ñ�dTP]M�YyG&�sO�Z]NQî�eKM�Ym\òPcO�Sl!$'�ý ÷Q\òñ*ö�NKø«\«ñ[ðQøò\«M�î"NKY[M�e�\«O��VM�ó�ñm\«Z]OK+QG/!)�¹ðKYmM�NKeKZVó�ZVeKM�ø«\«OKMT%�
/\«Y
ó�Z]OQY[ñ[îmNKó�ñmM�e�÷Vï)V
\òø«\«O���J�F�o[��n'M�OKM�î�dTñ[ZcîT-8+�+C0Ùô�LQ\òó�L�LÏdTY�d
ø¹dTñmM�OKó�ï�ZÞõa@
ó�ïVó�ø«M�YyG&��OQe
ñ[LKM�ö�NKø«ñm\òðQøò\«óydÞñ[\«ZTO�ö�ZVeKNKø«Z.+ÙRqN wE!
Z]ð�M�î¿dÞñ[Z]î
ðK\«ðÏM�øò\«OKM
LÏdTY�d�ø¹dÞñ[M�OKó�ï�ZTõu%3ó�ïVó�ø«M�YyG



��p[ny�ck�v�ÄK�/~hu�ÍDn�p[n�ºhº�kmº�n�uV��{Tkmps~�n�º�»�r�lcº�k�rtkmu]qsn�q^~�v�uV��v�w)»¹j;��· �

úl·/¶ �I½	¼����[À��*À�»p»	�\»�

��������Á����
X�LKM6�[ù�� �5dTø«PcZ]î[\«ñmLKö�\«Y*d�óydÞY[óydÞeKM�ZTõÏM�\òPcLVñ�\«eKM�OVñ[\«óydÞøVî[Z]NQOKeKY*ZTõÏZcðÏM�î¿dTñm\«Z]OKY�S�õ^Z]ø«ø«ZTô2M�e
÷VïWd3Z]NKñmðKNKñ;ñ[î�dTOKYÝõ�Z]îmö%dTñm\«Z]O�G3b;ï�\òOQY[ñ¿dÞOVñ[\¹dTñm\òOQP�÷KNK\«ø«eK\«OKP�÷Kø«ZVó¿ûVY�SVñ[LÏdÞñ�\«YySKdTeQeK\«ñ[\«Z]OKY�S
V�F�o�YtdÞOKe�ö�ZVeKNKø¹dÞî2ö�NKø«ñm\òðQøò\«óydÞñ[\«Z]OQYyS]dÞOKeg\«OKY[M�î[ñ[\«OKP�dTðKðQî[Z]ðQî[\¹dTñmM�Y[ñ�dTP]M3ø£dÞñ[ó�LKM�Y
õ�Zcî
ñ[\«ö�MCýÝdÞøò\«PcOKö-M�Ooñ�S]d3ö�ZVeKNKø«M�õ^Z]î;Z]OKM�î[ZcNKOKe�ZTõ*ó�Z]ö=ðKNKñ�dTñ[\«ZcO�\òY;õ^Z]î[ö=M�e�G��KZcî2ñmLKM�÷ÏM�Y[ñ
dTîmMyd�ýsM1��ó�\«M�OKó�ïoS�Y[ñ�dTPcM�ø£dÞñ[ó�LKM�Y�dÞî[M�ó�ZcOKY[ñmî[NKó�ñmM�eÐ÷Vï�ÿ�\«îmñ[M��D��o�b�!$'&��ðKî[\«ö=\òñm\«ú]M�Y)-8+�>QS
+*@`0ÝG

ù�NQM-ñmZ%ø«\«ö�\«ñmM�e�LÏdTîmeKô|dÞî[M�îmM�Y[ZcNKî[ó�M�YyS*MydÞó¿LÃî[ZcNKOKe�ZÞõ2ñ[LKM�dÞø«P]Z]îm\«ñ[LKöüY[LÏdÞî[M�Y�ñ[LQM
Y¿dÞö�M;ðKLVïoYm\«óydTøKîmM�Y[ZcNKî[ó�M]SK÷KNQñ�ô�\«ñ[L�eK\ þDM�î[M�OVñ;û]M�ïcýsY[ó�LKM�eQNKø«M�YyGKF
NKñmðKNKñ�ñmî¿dTOQYsõ�Zcî[ö%dÞñ[\«Z]O
dTø«Y[Z�îmM�NKYmM�Y�ñ[LKMÃî[M�YmZ]NKîmó�M]GH�sO Z]NKî=\òö=ðKø«M�ö�M�Ooñ�dTñm\òZTO�ñmLKMÃû]M�ïcýsY[ó�LKM�eKNQøòM�Y dÞî[MgYmñ[Zcî[M�e
\«OKY[\«eKM�o�Ftf ðKî[\«ö=\òñm\«ú]M�Y�G]X�LKM�dÞî[ó�LK\«ñ[M�ó�ñ[NKîmM�ZTõ*ñ[LKM�÷K\«ñsýsðÏdÞî¿dTø«ø«M�øU�[ù�� �9ó�Z]îmM�\òY;Y[LQZTô�O
\«OK�"\«P]NKîmM_+QG
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��Y�ö�M�OVñ[\«ZcOKM�eÃMydTîmøò\«M�î�SDõ^Z]î���J=b×ö�ZVeKM�Z]ð�M�î¿dÞñ[\«Z]OKY�S*eÏdTñ�d�eKM�ð�M�OKeQM�OKó�\«M�Y=ZTõ�ñ[LQM
�[ù�� � dTø«P]Zcî[\«ñ[LKöüLÏd�úcM-OKZ=õ�M�M�eK÷ÏdÞó¿ûÃðÏdÞñ[LKY�GDX�LK\«Y�ðKî[ZcðÏM�îmñsïÂM�OÏdT÷Kø«M�e�ñmLKM�î[Z]NQOKeÐdTîÝý
ó�LK\«ñ[M�ó�ñmNKî[M�ñmZgñ¿dÞû]M�\«OKðQNKñ�ú]dTø«NKM�Y�NKOVñ[\«ø;ñ[LKM=ðK\«ðÏM�ø«\«OKM�e \«Y��Ïø«ø«M�e�S*dTOKe�ZcNKñ[ðKNQñ-ú]dÞøòNQM�Y
dTîmMgî[M�eQ\òîmM�ó�ñmM�e�ñmZÐñmLKMg\«OKðKNKñ�ZÞõ�ñ[LKMÃðK\«ðÏM�øò\«OKM�YmNK÷KY[M��oNQM�OVñ[ø«ïoG=�sO�dÞOX�[ù��G�@î[ZcNKOKe�S
ñ[LKM3eÏdTñ�d�ðÏdTYmY[M�Y�ñ[LQî[Z]NQP]LgñmLKî[M�M3ö�NKø«ñ[\«ðKø«\«óydTñm\òZcO�ö�ZVeKNKø«Z.+ÙRZN6wE!�Z]ð�M�î¿dÞñ[Z]îmYyS�MydÞó¿LàZTõ
ô�LK\«ó�LÂLÏdÞY-d�ø¹dTñmM�OKó�ïÃZTõ�%=ó�ïVó�ø«M�Y�G*X�LVNKY�ñ[LQM�õ�NKø«ø*î[ZcNKOKe�ðK\«ð�M�ø«\«OKM�LÏdTY�d�ø¹dTñ[M�OKó�ïÃZTõ
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+�!�ó�ïoó�øòM�Y��KZcîWdÞOÐZ]NQñ[ðKNKñ�ñ[î�dTOKYÝõ�Z]îmö%dÞñ[\«Z]O�Siñ[LKM�eÏdÞñ¿dàö�NKY[ñ�ð�dTY[Y�ñmLKî[ZcNKP]L�dgYm\«OKP]ø«M
ö�NKø«ñ[\«ðKø«\�ó�dTñ[\«ZcO�ö�ZVeKNKø«Z)+VRZN�wX!�ZcðÏM�î�dTñmZ]î�ô�\«ñ[L=ðK\«ðÏM�ø«\«OKM
ø£dÞñ[M�OQó�ï�ZTõ6%�ó�ïVó�ø«M�Y�GVX�LKM�îmM�ý
õ�Z]îmM�ñ[LQM-ó�Zcî[M�LÏdÞY�d�ñ[Zcñ¿dÞø)ø¹dÞñ[M�OKó�ïgZTõm+7!)M�W�wX%��ç!3%�(+ó�ïVó�ø«M�YyGDX�LQM-ó�Zcî[M�ñ�dTû]M�Y_+7!
'*@Þý ÷K\«ñ�ðQø£dÞ\«OoñmM��Vñ[Y;ðÏM�î�+�![M�#��"!3W�#3ó�ïVó�ø«M�YySQM��VNK\«ú]dTø«M�OVñ[ø«ï�ðÏM�îsõ�Zcî[ö�\«OKP3M�OKó�îmïoðQñ[\«Z]OÂdÞñ
�	+7!��X!$W&#�
 M�'`@.M��gf ÷POTYmM�ó�ô�\òñmL%d3Y[ïVY[ñmM�öüó�ø«Zoó�û�î�dTñ[M�ZÞõ��gf�IT�cG��KZcî2\«OKYmñ¿dTOQó�M]SÏdÞñ
d.W&+�f�IT��ó�ø«ZVó�û�î�dTñ[McSKñ[LQM�ó�Z]îmM�eKM�ø«\«ú]M�îmYtdTO=M�OKó�îmïVðKñ[\«Z]Oàî¿dTñmM�ZTõ6(�W&>-f�÷UOTY[M�ó�ô�\«ñ[Lgd
ø¹dTñ[M�OKó�ï�ZÞõG+QG�!3>*@)c��cG

 õ�íÝç�ö"!H|�èKíSøs��å&�ÆùT�S|��Æ|Dæ/ç�ø�çKímé�æ

X�LKM�÷K\«ñsýsY[M�îm\¹dTø�\«ö=ðKø«M�ö�M�OVñ�dTñ[\«ZTO�ö=M�OVñ[\«Z]OKM�e�÷�M�ø«ZTô�\«Y�dTO�\«ö�ðQî[ZTú]M�e�\«ö�ðKø«M�ö=M�OVñ¿dÞñ[\«ZTO
ZTõ�-/!$(C0ÝGSb;ïtîmM�P]\«Ymñ[M�î*î[M�Z]î[eQM�î[\«OKP�dTOKe�îmM�P]\«Ymñ[M�î"eKNKðKø«\«óydTñm\«Z]O�S�ñ[LKM�\«ö=ðKî[ZTúcM�e�\«ö�ðQøòM�ö�M�OVñ¿d�ý
ñ[\«Z]O3ZTþDM�î[Y�dTO�M�OKó�îmïVðKñ[\«Z]O�ñmLKî[ZcNKP]LQðKNKñ*ZTõ�'�4&4tf ÷POTYmM�ó]S�+�4"# õsdTY[ñmM�î�ñmLÏdTO�ñ[LKM�Zcî[\«P]\«OÏdÞø
\«ö�ðKø«M�ö�M�OVñ�dTñ[\«ZcO�G

b2\«ñsýsY[M�î[\¹dTøDdTîmó¿LQ\òñmM�ó�ñmNKî[M�Y�dÞî[M
ó¿L�dTî¿dÞó�ñ[M�î[\/��M�e�÷Vï-ñmLKM�ðQî[Z]ð�M�îmñsï�ñ[LÏdÞñ2ZcðÏM�î�dTñmZ]î[Y;ð�M�îsý
õ�Z]îmö�ñmLKM�\«î�ó�Z]ö=ðKNKñ�dTñ[\«ZcOKY�\«OÂd�÷K\«ñsô�\«Y[M3õ dÞY[LK\«Z]OgdÞOKeÂó�Z]ö�ö�NQOK\�óydÞñ[\«Z]OQY2÷�M�ñsô;M�M�O�Z]ðÙý
M�î¿dÞñ[Zcî[Y�dTîmM-ö�NKø«ñm\òðQøòM��oM�e%\«Ogñm\«ö�M�ZTú]M�î�d+Y[\«OKP]ø«M�ô�\«îmM]G�ù�dTñ�d%$ÏZTôE÷ÏM�P]\«OKY�ô�\«ñ[LÃM�\«ñ[LKM�î
ñ[LKM�ø«MydÞY[ñ�Y[\«PcOK\:�ÏóydTOVñ;÷K\«ñ�Z]î�ñmLKM�ö�Z]Ymñ2Ym\«P]OK\:�ÏóydÞOVñ2÷K\«ñ�SV÷KNKñ�ñ[LQM�õ�Z]îmö�M�î/\òY�ö=Z]îmM�ó�Zcö�ý
ö�ZcOKø«ïÂNKYmM�e5eKNQMgñ[Z \òñmY�ó�Z]ö=ðÏdTñm\«÷K\«øò\«ñsïÃô�\«ñ[L�ñsô2ZU
 Y�ó�Z]ö=ðKø«M�ö�M�OVñ-dÞî[\«ñ[LQö�M�ñm\òócG �sO�d
ñsïVðK\«óydTøD÷K\«ñÝý YmM�î[\¹dTø"\«ö�ðKø«M�ö�M�OVñ�dTñ[\«ZcO�STMydÞó¿Làú]dTî[\¹dÞ÷Kø«M�\«Y�dTYmY[ZVó�\¹dTñmM�egô�\«ñ[Lgd�ó�ZcOoñmî[Zcø�Y[\«PÞý
OÏdTø�ô�LK\«ó�L�\«Y;Y[M�ñ�LK\«PcL�Z]OQøòï�ô�LKM�O�ñmLKM[�Ïî[Ymñ�÷K\«ñ2\«Y;ñ[î¿dÞOKYsõ^M�î[îmM�eÂdTø«ZcOKP-dTYmY[ZVó�\¹dTñmM�e�eÏdTñ�d
÷KNKY�GDX*Zgî[M�eQNKó�M%dÞî[MydQS�ó�Z]OVñ[îmZ]ø;Y[\«P]OÏdÞø«Ytó�dTO�÷�M�Y[L�dTî[M�e dTö=Z]OKP=ñ[LKM�ú]dÞî[\¹dT÷QøòM�YyG��V\«OKó�M
÷K\«ñsýsY[M�îm\¹dTø*Z]ð�M�î¿dÞñ[Zcî[Y�NKYmNÏdTø«ø«ï�î[M��VNK\«îmM�ñ[LKM?�ÏîmY[ñ�÷Q\òñmY�ZTõ�ñ[LKM�\«î�Z]ð�M�î�dTOKeKY�ñ[Z�M�OVñmM�î�ñ[LQM
Z]ð�M�î¿dÞñ[Zcî[Y�ZcO�ñ[LKM=Y¿dTö=M-ó�øòZVó�ûÃó�ïVó�ø«M]S)dÞðKðKîmZ]ðKîm\£dÞñ[M�Ymñ¿dTPcM�ø¹dTñmó�LKM�Y�ö�NKY[ñ
÷ÏM=\òOQY[M�îmñ[M�e
õ�Z]î;ñ[\«ö=M�ýÝdÞø«\òPcOKö�M�OVñH-8+�(30[G

X�ô2ZÃZTõ�ñmLKM�ðKî[\«ö�\«ñm\òúcM-ZcðÏM�î¿dTñmZ]îmY�NKYmM�e�\òOr�[ù�� �-S*OÏdÞö�M�ø«ï�V�F�oüdTOKe5dÞeKeK\«ñ[\«Z]O
ö�ZVeKNKø«Z;+VRZNTS"óydTO ÷ÏM�MydÞY[\«ø«ïÂ\«ö�ðQøòM�ö�M�OVñ[M�eÂ÷K\«ñÝý YmM�î[\¹dTø«ø«ïVGÏX�LQM�Y[Mgñsô;ZgZcðÏM�î�dTñmZ]î[Y�L�d�ú]M
ø¹dTñ[M�OKó�\«M�YgZÞõWZcOKM�ó�ø«ZVó¿ûEó�ïVó�ø«M dÞOKe9dTî[M óydTð�dT÷Kø«M�ZTõ�ñ¿dÞûV\òOQP ó�Z]OKYmM�ó�NKñm\òúcMÐ÷K\«ñÝý YmM�î[\¹dTø
Z]ð�M�î¿dÞOKeKY�GKX�LKM�ö�NKø«ñ[\«ðKø«\«óydÞñ[\�ZcO-ö=ZVeKNKø«Z)+VRZN w5!�Z]ð�M�î�dTñ[Zcî�LÏdTY�d3ø¹dTñmM�OKó�ï=ZTõG>&(�ó�øòZVó�û
ó�ïVó�ø«M�YyG��
Y�\«O�ñ[LKM
ðÏdTî�dTø«ø«M�øK\«ö�ðQøòM�ö�M�OVñ¿dÞñ[\«Z]O"S�Y[ñ�dTPcM�ø£dÞñ[ó�LKM�Y�dTOQe�ó�Z]OKYmñ¿dÞOoñmY�dTîmM�\òö=ðKø«M�ý
ö�M�OVñmM�e�NKYm\«OKP���o�b�!$'&��ðKîm\òö=\«ñ[\«ú]M�Y�G��
eKeK\«ñ[\«ZcOÏdTø«ø«ïoSÞó�Z]OKYmñ¿dÞOoñmYtdÞî[M�dTø«Y[Z�\«ö=ðKø«M�ö�M�OVñ[M�e
dTY)��o
b6!$'&�5ðQî[\«ö�\«ñ[\«úcM�YyS�ô�\«ñ[LÃ\«ñ[Y�Z]NKñmðKNKñ�ó�Z]OKOKM�ó�ñ[M�e�ñmZ%\«ñmY�\«OKðKNKñ�ñ[Z õ�Z]îmö d=ó�ïVó�ø«\«ó
Y[LK\ õ�ñ;î[M�P]\«Y[ñmM�îyG

&�·<¸ ¹Eº »	¼3½p¾s»p½	¿`À�¼$½<ÁPÂ�¹EÁ�Ã�º »	Áh¶lû1ü?Åk¸
X�LKM�ö�ZVeKNKø¹dÞî�ö�NKø«ñ[\«ðKø«\«óydTñm\«Z]O�dTø«P]Zcî[\«ñ[LKö×eKM�Y[ó�îm\ò÷�M�eÃ\«O �ÙM�ó�ñ[\«ZcO +QG/!�ô�dTY�eK\«îmM�ó�ñ[ø«ïgdTðÙý
ðKø«\«M�e�\òO�ñmLKM�÷K\«ñsýsY[M�î[\¹dTø"\òö=ðKø«M�ö�M�Ooñ�dTñm\òZTO�ZÞõ�ñ[LKM-dÞø«P]Z]îm\«ñ[LKöÃG]X�LKM3Z]ð�M�î¿dÞñ[Z]î
Z]ðKñm\«ö�\/�yd�ý
ñ[\«Z]OàNKY[M�e�\«OÃñ[LKM�÷Q\òñÝý ð�dTî¿dÞø«øòM�ø�\«ö�ðKø«M�ö=M�OVñ¿dÞñ[\«Z]O�SceKM�Ymó�î[\«÷�M�eÐ\«OD�VM�ó�ñm\«Z]O�>KG/!cSKô�dTY�OKZcñ
dTðKðQøò\«M�e�\«O=ñ[LKM
÷K\«ñsýsY[M�îm\£dÞøD\«ö�ðKø«M�ö�M�OVñ�dTñ[\«ZcO�÷ÏM�óydTNKYmM�ó�Zcö�ðÏdÞî[\«Y[ZcOKY�\«O�÷K\«ñsýsY[M�îm\¹dTø�dTîmó�LK\ ý
ñ[M�ó�ñ[NKîmM�Y�dTî[M�OKZcñ�M1��ó�\«M�OVñ�\«O�ñ[M�îmö�Y;ZTõ�ø¹dTñ[M�OKó�ïVG

��O�'YM�'=ýs÷K\«ñ*ö�NKø«ñ[\«ðKø«\«M�î�PcM�OKM�î�dTñ[M�Y|d)+('=ýs÷K\«ñ�î[M�Y[NKø«ñySKdÞOKe�î[M��VNK\«î[M�Ym+('üó�ïVó�ø«M�Y2ñmZ
ó�Z]ö=ðKø«M�ñ[McGÏX�LVNKY�S�ñmLKî[ZcNKP]LQðKNKñ�ZÞõ|÷K\«ñÝý YmM�î[\¹dTø/ö�NKø«ñ[\«ðKø«\«M�î[Y�dÞî[M�îmM�Y[ñmî[\«ó�ñmM�eÐ÷�M�óydÞNKY[M�ñ[LQM
ö�\«OK\«ö�NKöa\«OVñ[M�îmú]dTø"÷ÏM�ñsô;M�M�OÃó�ZcOKY[M�ó�NKñ[\«ú]M�ö�NKø«ñ[\«ðKø«\«óydÞñ[\«Z]OKY/ö�NKY[ñ�÷�M-dTñ
ø«MydTYmñ�+"' ó�ïcý
ó�ø«M�YyG`�sO�ñ[LKMH�[ù�� ��dÞø«P]Z]îm\«ñ[LKö9ZcOKM2ZÞõ®ñmLKM�ZcðÏM�î¿dTOQeKY�ZTõDM�úcM�î[ï�ö�ZVeKNKø¹dÞî�ö�NKø«ñ[\«ðKø«\«óydÞñ[\«ZTO
\«Y|d�YmNK÷Kû]M�ï%dTOQe%ñmî[MydÞñ[M�eÃdTY�d�ó�ZcOKY[ñ�dTOVñyG



��p[ny�ck�v�ÄK�/~hu�ÍDn�p[n�ºhº�kmº�n�uV��{Tkmps~�n�º�»�r�lcº�k�rtkmu]qsn�q^~�v�uV��v�w)»¹j;��·  

o�M�óydÞø«øK\«O-ñmLKM�ö=ZoeQNKø¹dTî�ö�NQøòñm\«ðKø«\òó�dTñ[\ Z]O�dTø«PcZ]î[\«ñmLKö9ñ[LÏdÞñ�ñ[LQM�\«OVñ[M�îmö�M�eK\¹dÞñ[M;î[M�YmNKø«ñ�)
\«Y�eK\«úV\«eKM�e�\òOVñmZ�ñsô;Ztð�Z]îmñ[\«Z]OQYm�p�VM�ó�ñm\«Z]O�+KG/!cS�ðKYmM�NKeKZVó�ZVeKM
øò\«OKMH%�ýZ#�
�G�X�LKM2ñsô;Z�ðÏZcî[ñm\òZcOKYyS
)+*�dTOQe�)-,[SVdTîmM�î[M�YmðÏM�ó�ñ[\«ú]M�øòï�ñmLKM�NQðKðÏM�î2dTOKe�ø«ZTô;M�îT!3'�ýs÷K\«ñ[Y*ZTõDñ[LKM
eKZ]NQ÷Kø«M�ý ô;Z]îme�STô�LK\«ó�L
dTîmM�Z]ð�M�î¿dÞOKeKY�ñ[Z=Y[NK÷QY[M��VNKM�OVñ�ZcðÏM�î¿dTñm\«Z]OKY�GP�½eKM�Ym\òPcOgñ[L�dTñ�ó�Z]ö=ðKNKñmM�Y�ñmLKM�NKðKð�M�î-dÞOKe
ø«ZTô2M�î/ô2Zcî[eKY�ZÞõ.)|\«OKeKM�ðÏM�OQeKM�OVñ[ø«ï�\«Y;eKM�Ym\òî�dT÷Kø«M]SKdÞø«øòZTô�\«OKP�dÞøòø�ñ[LQMt\«OKðQNKñ[Y�SVZ]NKñmðKNKñ[Y�dÞOKe
\«OoñmM�î[ö=M�eK\¹dTñmM�ú]dÞî[\¹dT÷Kø«M�Y�ZÞõ�ñ[LKM�ZcðÏM�î¿dTñmZ]î
ñ[Z�÷�M�!$'�ý ÷K\«ñ;ø«Z]OKP�G�]�Y[\«OKP=ñ[LK\«Y�Ymó¿LQM�ö�M-dÞOKe
eKNKðKø«\«óydÞñ[\«OKP�L�dTî[eQô|dÞî[M]Scñ[LKM�ñmLKî[ZcNKP]LQðKNKñ�ZÞõid
ö�ZVeKNQø£dÞî�ö�NKø«ñm\òðQøò\ óydTñm\«Z]O�Z]ð�M�î¿dÞñ[\«Z]O�óydÞO
÷ÏM�eKZcNK÷Kø«M�e�G

�@ö�ZVeK\:�ÏM�e5ú]M�îmY[\«Z]O ZTõWbiï]Z]O�
 Y=ðÏdTî�dTø«ø«M�ø ý YmM�î[\¹dÞø�ö�NKø«ñ[\«ðKø«\«M�î;-8+�'30�ô|dÞY�eKM�ú]M�øòZcðÏM�e
ô�LK\«ó�L dÞeKeKî[M�Y[Y[M�Y�ñ[LK\«Y�ðKîmZ]÷Kø«M�öÃG�X)Z�PcM�OKM�î�dTñ[M=ñsô2Zr!$'�ýs÷K\«ñ�î[M�YmNKø«ñ[Y�\«Oi!3'�ó�ïoó�øòM�YyS*ñ[LQM
ñ[LKîmZ]NKPcLKðKNKñ�ZÞõ�ñ[LKM�ö�NQøòñm\«ðKø«\òM�î�ö�NKY[ñ;÷�M�eKZ]NQ÷Kø«M�e�GK`�M�dTó�LK\«M�úcM�egñ[LQ\òY�÷Vï�eKNKðQøò\«óydÞñ[\«OKP
ñ[LKM�LÏdÞî[eKô�dTîmM
õ�Z]î;ö�NKø«ñ[\«ðKø«\«óydTñm\«ZTO�STdTY�\«ø«øòNQY[ñ[î�dTñmM�e�\«O��"\òPcNKî[M�>KG�o1M�P]\«Y[ñmM�î[Y�Ymñ[Zcî[\«OKP�ñ[LQM
ó�Z]OQY[ñ¿dÞOVñ�dTî[M�YmLÏdTîmM�eÂdTö=Z]OKP3ñ[LKM�ñsô;Z-ö�NKø«ñm\òðQøò\«óydÞñ[\«Z]O�ðK\«ð�M�ø«\òOQM�YyGVX�LKM3Z]NKñmðKNKñ[Y0/gdÞOKe
1 ó�Zcî[îmM�Y[ð�Z]OKe�ñmZ�ñ[LKM�îmM�Y[NQøòñmY2ZÞõ�ñsô2Z�ó�ZcOKY[M�ó�NKñ[\«úcMtö�NQøòñm\«ðKø«\�óydÞñ[\«Z]OKY�S�ô�LKM�î[M�ñmLKM�ñsô;Z)>�+�ý
÷K\«ñ�ø«Z]OKP�ú]dÞî[\¹dT÷Kø«M�Y�L�d�ú]M-d�ñm\òö=M�ýseK\ þ®M�îmM�OKó�M3ZTõ�!3'�ó�ïVó�ø«M�YyG�X�LKM�ó�Z]OVñmî[Z]ø"Y[\«P]O�dTøsSKô�LK\«ó�L
\«Y2LK\«PcL�Z]OKM�ó�ø«ZVó�û�ó�ïVó�ø«Mt÷�M�õ�Zcî[M�ñ[LQMtø«MydÞY[ñ�Ym\òPcOK\:�ÏóydÞOoñ;÷K\«ñ;M�OVñ[M�îmY�ñ[LKM�ö�ZVeKNQøòMcS]ñmZ]P]Pcø«M�Y
ñ[LKM3ó�Z]OVñ[îmZ]ø*î[M�P]\«Y[ñmM�îyGDX�LQM�ú]M�ó�ñ[Z]î�ZÞõ2\«OKðKNKñ
ú]dTî[\¹dÞ÷Kø«M�Y�2 v�3�R L3L3L42 R 265�\«Y�ó�ZcOKY[M��VNKM�Ooñmø«ïî[M�eQ\òîmM�ó�ñmM�e�\«OoñmZ�ñ[LKM�ñsô;Z�ö�NKø«ñ[\«ðKø«\ óydTñm\òZcO�ðK\«ðÏM�øò\«OKM�YtdTø«ñmM�î[OÏdÞñ[M�ø«ïVG�`5LK\«ø«MtñmLKM�ú]M�ó�ñmZ]î�\«Y
÷ÏM�\òOQPtîmM�eK\«î[M�ó�ñ[M�e�ñmZ�Z]OKM�ðQ\òð�M�ø«\«OKM]Scø«Z]P]\«ó=��M�îmZ�M�OVñ[M�îmY�ñ[LKM�Zcñ[LKM�î2ðK\«ð�M�ø«\«OKM�óydTîmî[ïV\«OKP�ZcNKñ
��M�îmZTýsðÏdTeKeQ\òOQPÏG

Σ



∆



∆

∆

 Σ



∆



∆

 Σ



∆



∆

 q

31

 ... 

q

1

q

0



Σ



∆



∆

∆

 Σ



∆



∆

 Σ



∆



∆



a

15

 ... 

a

1

a

0



p

31

 ... 

p

1

p

0



b

14

b

15

 b

1

 b

0



toggle



control



�6� �Ï¶87K¶�ÍDn�p[n�ºhº�kmºh¸��skmps~�n�º*r�zcº�q^~hl]ºh~òkmp�rtvT�Þ~hÜok���w¹v�p/~huo}mp[k�ny�sk���q^�cp[v�zV���cl]zVq��

X)Z�Z]÷Qñ¿dT\«O�ñ[LQM�ñ[\«ö�MCýÝdÞøò\«PcOKM�e�NKðKð�M�î�dTOKe�ø«ZTô2M�î�ô2Zcî[eKY�ZÞõ�)yS�d;!$'3Y[ñ�dTP]M3Y[LK\ õ�ñ�îmM�PTý
\«Y[ñ[M�ît\«Y�î[M��oNQ\òîmM�e�G"X�LKM�\«OKðKNKñ�dÞOKeÂZcNKñ[ðQNKñ�ZTõ�ñ[LKM�YmLK\ õ�ñ�î[M�Pc\òYmñ[M�î�dTî[M�ñmLKM�NKðKð�M�îWdÞOKe
ø«ZTô2M�î�ô;Z]îmeKY-ZÞõ9)�îmM�Y[ð�M�ó�ñm\òúcM�ø«ïoSH!3'=ó�ïVó�ø«M�Y�d�õ�ñmM�î:)�\«Y�ú]dTø«\«e�GU�sO�ñ[LQM�\«ö�ðKø«M�ö=M�OVñ¿dÞñ[\«ZTO
ñ[LKM3Y[LK\ õ�ñ
î[M�Pc\òYmñ[M�î�\«Y�\«ö=ðKø«M�ö�M�OVñ[M�e�dTY�d���o
b6!$'&�E- +&>30*ðKî[\«ö�\«ñm\òúcM]GcX�LKM�ó�Zcö�ðKø«M�ñmM-dTîÝý



Ñ¿Ê Å
� �
� �
�Þx)�okmz]uV��k�q�n�º¹�

ó�LK\«ñ[M�ó�ñmNKî[M3õ�Zcî2ñmLKM�ö�ZVeKNQø£dÞî2ö�NQøòñm\«ðKø«\�óydÞñ[\«Z]O�Z]ð�M�î¿dÞñ[\«Z]O�\«Y�Y[LQZTô�Og\«O �"\«P]NQî[M�@ÏG�]
ðÏZcO
\«OK\«ñ[\¹dTø«\/�ydTñm\«Z]O�STñmLKM�Y[NK÷Qû]M�ïgdTYmY[ZVó�\¹dTñmM�egô�\«ñ[L�ñmLKM�Z]ð�M�î�dTñ[Zcî�\«Y�ðÏdÞY[Y[M�eg\«OoñmZ-ñmLKM�ZcðÏM�î�d�ý
ñ[Zcî�÷K\«ñsýsY[M�î[\¹dTø«ø«ïoGQX�LKM�ðKîmM�ý eQM�ó�î[M�ö�M�OVñ[M�e�Y[NK÷KûcM�ïÃ\òY
Y[LK\ õ�ñmM�e�\«OVñ[Z�ñmLKM�î[M�Pc\òYmñ[M�îmY-ZÞõ2ñ[LQM
ö�NKø«ñ[\«ðKø«\�M�îySKdTOQeÂdTñ
ñ[LKM�Y¿dÞö�M�ñm\òö=M�Y[ñ[Zcî[M�eÃ\«OVñ[Z�ñmLKM���o�b�!$'�� ðKîm\«ö�\«ñ[\«ú]M
î[M�YmðÏZcOKY[\«÷Kø«M
õ�Z]î;û]M�ï�Y[ñmZ]î�dTP]McG

-

 multiplier



+



+



constant



toggle



carray preset



1



+


switch



toggle

 16

 -



≤



carry clear



+


reset



2

 16

 16



15



carry clear

a

n

-1

 ... 

a

1

a

0



control



m

n

-1

 ... 

m

1

m

0



�6�/��¶+;�¶KÛ"~�q^¸��skmps~�n�º�n�p[}Ý�]~�qsk�}�q^z]p[k
w¹v�p�r�zcº�q^~hl]ºh~«}¿n�q^~òv�ugr�vT�Tz]º�v�Õ ¦J¯6µ Ñ�v�lÙkmp[n�q^~�v�uV���

]�ñ[\«ø«\/��\«OKP�ñmLKM�\«eKM�d�ZÞõ�ö�NKø«ñ[\«ðKø«M*ðK\«ðÏM�øò\«OKM�YyScñ[LKM�ö=ZoeQNKø¹dTî�ö�NQøòñm\«ðKø«\òó�dTñ[\«ZcOtZcðÏM�î¿dTñm\«Z]O
ZTþDM�î[Y;d�ñmLKî[ZcNKP]LQðKNKñ�ZÞõG!3'�ó�ïoó�øòM�YyScM�ú]M�O�ñmLKZ]NQP]L�d�>&+�ýs÷K\«ñ*\òOVñmM�î[ö=M�eK\¹dTñmM�î[M�YmNKø«ñ2\«Y*ó�Zcö�ý
ðKNKñmM�e�GKX�LQ\òY
Y[ó�LKM�ö=M�eKZcNK÷Kø«M�Y�ñmLKM�ñmLKî[ZcNKP]LKðQNKñ�÷KNQñ�Y[\«OKó�M-YmLÏdTîm\òOQP�ZTõ�ñ[LKM=<�î[M�Pc\«Y[ñ[M�î[Y
óydTO�ZVó�ó�NQîySKñmLKM�LÏdÞî[eKô�dTîmM�ó�Z]Ymñ�\òY�ø«M�YmY�ñmLÏdTO�eKZcNK÷Kø«M]G

&�·/¶ �I½	¼��?>.�6�*½	À7»@
��A�B����ÁC���
X�LKM�ó�Zcî[M�\«ö=ðKø«M�ö�M�OVñ�dTñ[\«ZcO�ZTõ��[ù�� �Ð\«YDZ]÷Qñ¿dT\«OKM�e�÷Vï�óydÞY[óydÞeK\«OKP�M�\«PcLoñ"\«eKM�OVñ[\«óydÞø]î[ZcNKOKeKY
ZTõ*Z]ð�M�î¿dÞñ[\«Z]OKY�YmLKZTô�O�\«O��"\«P]NKîmM�(KScõ^Z]ø«ø«ZTô2M�e�÷Vï�d�ZcNKñ[ðKNQñ�ñ[î¿dÞOKYsõ^Z]î[ö�dTñm\òZcO�GTX�LKM3ó�Z]îmM
ñ¿dÞû]M�Y�ZcOKM.'*@Þý ÷Q\òñ�ðQø£dÞ\«OoñmM��Vñ�Z]OKó�M�M�ú]M�î[ïD!$'�ó�ïVó�ø«M�Y�S�ïo\«M�ø«eK\«OKP�dÞO�M�þ®M�ó�ñ[\«ú]M�M�OKó�î[ïVðKñ[\«ZcO
î¿dÞñ[M�ZÞõD�hM�'*@E� !$'�f�÷POÞY[M�ó�dÞñtd+Y[ïVY[ñmM�ö@ó�ø«ZVó�û�î¿dTñmM-ZÞõD��f�I[�]GU��ñ,!3(�4�f�I[�]S�õ�Zcî
M��KdTö=ðKø«M]S]ñmLKM�ðÏM�îsõ�Zcî[ö%dÞOKó�M�ZTõ*ñ[LKM3ó�Z]îmMt\«YT'&4�4�f�÷POTYmM�ó]G

��dTó�LÐîmZ]NKOQeÐLÏdÞYWdàø¹dTñ[M�OKó�ï�ZTõ�!$4&#�ó�ïVó�ø«M�YyG/X�LKM�ZcNKñ[ðQNKñ-ñmî¿dÞOKYsõ�Zcî[ö�dTñ[\«ZcO�LÏdTY�d
ø¹dTñ[M�OKó�ï�ZTõa>&(�ó�ïVó�ø«M�Y�G���dÞó¿L�Y[M�î[\¹dTø ýsñ[ZTýsðÏdÞî¿dTø«ø«M�øTó�ZcOVú]M�îmñ[M�î2dÞñ�ñmLKM�Z]NKñmðKNKñmY�LÏdÞYBd1ø¹dTñ[M�OKó�ï
ZTõ�!$'1ó�ïVó�ø«M�YyGÞX�LKM�î[MCõ�Z]îmM]STñ[LQM6�[ù�� ��ó�Z]îmM2LÏdÞY)dÞO�ZTú]M�î�dTø«ø]ø¹dÞñ[M�OKó�ïtZÞõs!$4&# MHW�w.>&(�wQ!$'F�
#�+&>�ó�ïVó�ø«M�Y�G���ñ�d;!3(�4�f�IT��Y[ïVYmñ[M�ö ó�ø«ZVó�û�î�dTñ[McSKñ[LQMtM��oNQ\òú]dÞø«M�OVñ�ø£dÞñ[M�OQó�ï�\«YH'KG/!$(&>)c��cG

G õ�íÝç�H]çKè�|�ø � IX|�ìDé/æFJT�;ë�è�ø"çKí[é�æ

X�LKM�÷ÏdÞY[\«ó�÷KNQ\òø«eK\«OKP�÷QøòZVó�û�ZÞõÏñ[LQM�ÿ�\«î[ñmM��.�*_6n�� \«Y�ñ[LQM�ø«Z]P]\«ó*ó�M�ø«øl��b"JH
�G3� b"JÃ\«OKó�ø«NKeKM�Y
d�@Þý \«OKðQNKñ�õ�NKOKó�ñ[\«Z]O P]M�OKM�î¿dTñmZ]î�S2ó�dTî[îmïÐø«Z]Pc\«ó%dTOQe dàY[ñmZ]î�dTP]MàM�ø«M�ö�M�OVñ�G6��dTó�L�ÿ�\«î[ñmM��
J;Z]O���P]NKî�dT÷Kø«MgbDZcP]\«ó;b2ø«ZVó�ûoYh��J�bòbm
+ó�Z]OVñ¿dÞ\«OKY�õ�Z]NQî�b�J;YyS;Zcî[PodÞOK\/��M�e�\«O�ñsô2Z�Ymøò\«ó�M�YyG
X�LKMH@Týs\«OKðKNKñBõ�NKOKó�ñm\«Z]O�P]M�OKM�î¿dTñmZ]î�dTîmM�\«ö�ðKø«M�ö=M�OVñ[M�e�dTY6@Þý \«OKðKNQñBbò]�X�Y�G\��dÞó�L�ZTõDñ[LQM�ö



��p[ny�ck�v�ÄK�/~hu�ÍDn�p[n�ºhº�kmº�n�uV��{Tkmps~�n�º�»�r�lcº�k�rtkmu]qsn�q^~�v�uV��v�w)»¹j;��· ÑyÑ

x
1

(
r
)


Z
2

(
r
)


Z
1

(
r
)


Z
3

(
r
)


Z
4

(
r
)


Z
6

(
r
)


Z
5

(
r
)


34
 34


35


36


73
 73
1
73
 73


x
2

(
r
)
 x
3


(
r
)
 x
4

(
r
)


y
1

(
r
)
 y
2


(
r
)
 y
3

(
r
)
 y
4


(
r
)


latency


0


1


35


36


71


72


107


108


109


�6�/��¶�KQ¶KÛ"~�q^¸��skmps~�n�º)n�p[}s�]~�qsk�}�q^z]p[k1w¹v�p2v�uok;p[v�z]uV��v�w)»�j;��·�n�º���v�ps~�q^�or��

óydTO=ðKî[ZTúV\«eKM�ñmLKM
õ�NKOKó�ñm\«Z]OKY;ZTõ�ZcOKMT@Þý \«OKðKNQñ|bò]�X5Zcî|d�!3'�M�!�ýs÷K\«ñ�YmïoOQó¿LQî[Z]OQZ]NKYTo��tf
�¹óydÞø«øòM�eML[eK\«Y[ñmî[\«÷KNKñmM�eKo��tf�N�
�G��KNQî[ñ[LQM�î[ö=Z]î[McS]ñsô;Z-bl]
X�Y2\«O�d3Y[ø«\«ó�M�ó�dTO�÷�Mtó�Z]ö�÷K\«OKM�e
ñ[Z�ó�î[M�dTñ[M�d�!3')M;+�ýs÷K\«ñ2Zcîm>&+)Mh!�ýs÷K\«ñ2YmïoOQó¿LQî[Z]OQZ]NKY�oH�tfßS]Zcî�d�!3')Mh!�ýs÷K\«ñ2eKN�dTø ý ð�Z]îmñ
Y[ïVOKó�LKîmZ]OKZcNKYToH��f�G

X�LKM�ó�ZcOoñmM�OVñ[Y�ZTõ;ñ[LKM-bò]�X�Y�NKð�Z]Og\«OK\«ñm\£dÞø«\���dTñ[\«ZcO�dTî[M3M�OKó�ZVeKM�e�\«O�ñ[LQM-÷K\«ñmY[ñ[îmMydTöÃG
V�\«ø«\«O���eK\«Y[ó�ø«Z]YmM�e�ñ[LQM;õ�Z]îmö%dTñ"ZTõD÷K\«ñ[Ymñ[î[M�dTö½õ�Z]î*ÿ
\òîmñ[M���Y[M�î[\«M�YH�)_�n��"- +&%KSZ+&W30[S�LKM�OKó�M�\«ñ
\«Y�ð�Z]Y[Ym\«÷Kø«M�ñ[Z�M�eK\«ñ*ñ[LKM;÷K\«ñ[Ymñ[îmMydTö dTOQeWdÞøòñmM�î*ñ[LKM;ó�ZcOoñmM�OVñ[Y;ZTõ®bò]�X�Y�G]F
NKî2dTðQðKî[ZVdTó�L-ñmZ
dTó�LK\«M�úcM�î[NKOVñm\òö=M�î[M�ó�ZcO��ÏPcNKî¿dÞ÷K\«øò\«ñsï�\«Y�ñmZ%÷QNK\«øòegdÞøòø"ó�Z]OB�ÏP]NKî�dT÷Kø«M�÷Kø«ZVó¿ûVY1õ�î[Zcö@bl]�X�Y
dTOKe=ø¹dTñ[M�î�ö�ZVeK\ õ�ï�ñ[LKM�÷K\«ñ[Ymñ[îmMydTöÃG

f�Z]îmM%YmðÏM�ó�\:�ÏóydTø«ø«ïVS�ñ[LQM%ûcM�ïcý Ymó�LKM�eKNKø«MÃ\«Y�Y[ñ[Zcî[M�e Z]OKø«ï�\«OKY[\«eKM�o�F�f Z]î���o
b6!3'��
ðKî[\«ö=\òñm\«ú]M�Y
ô�LK\«ó¿L�dTîmM�\«ö�ðKø«M�ö�M�OoñmM�e�dTY-bò]�X�YyG �1õ�ñ[M�î-ñmM�ó�LKOKZ]ø«ZcP]ïcý ö�dTðKðQ\òOQPÏSKðQø£dÞó�M�ý
ö�M�OVñ�dTOKe�îmZ]NKñm\òOQPÏS2dÃó�\òîmó�NK\«ñ�eKM�Ymó�î[\«ðKñm\«Z]Of��ô�\òñmL5dPORQ�S8T�M��VñmM�OKY[\«ZcOP
�\«Y�PcM�OKM�î�dTñmM�e�G
]�Ym\òOQP%ñmLKMUQ�S8T"VXW8Y"T�ñ[ZVZ]ø/ðKî[ZTúV\«eKM�eÃ÷Vï�V�\«ø«\«O��DSÏñmLKM�ó�ZcOoñmM�OVñ[Y�ZÞõ|ñmLKM�ó�\«î[ó�NK\«ñteQM�Y[ó�îm\«ðVý
ñ[\«Z]O�óydÞO�÷ÏM�ó�ZcOVú]M�îmñ[M�e=\òOVñmZ'd'LoNQö%dTOÙý îmMydTeÏdÞ÷Kø«M*õ�Zcî[ö%dÞñyG3�sñ�\«Y*ðÏZcY[Ym\ò÷QøòM�ñmZ�M��Vñ[î�dTó�ñ;ñ[LQM
ðKLVïVY[\«óydTøDø«ZVóydÞñ[\«Z]O=ZTõ)\«OKeQ\òúV\«eKNÏdÞø®bò]�X�Y;õ�îmZ]ö ñmLKM�ZcNKñ[ðKNQñ�ZTõDQZS+T(V-W8Y"TcG

`�M)L�d�ú]M*eKM�úcM�ø«Z]ð�M�e�Y[ZÞõ�ñsô�dTî[M*ñmZ�ó�NKY[ñmZ]ö=\���M)÷Q\òñmY[ñmî[MydÞö�Y�õ�ZcîDeK\ þ®M�îmM�OVñ�ûcM�ïcý Ymó¿LQM�eKNKø«M�Y�G
�sO�ñ[LKMI�Ïî[Ymñ�Ymñ[M�ðX�¹ô�LK\«ó�LgOKM�M�egZ]OQøòï=÷ÏM�ð�M�îsõ�Zcî[ö=M�e�Z]OKó�M3õ�Zcî�d�P]\«ú]M�OàeKM�Y[\«PcOP
�SQ\òOÙõ�Z]îÝý
ö%dÞñ[\«Z]O�ó�ZcOKó�M�îmOK\«OKPgñ[LQM�ðKLVïoYm\«óydTø�ø«ZVóydÞñ[\«Z]OgZÞõ|\«OKeQ\òúV\«eKNÏdÞø)bò]�X�Y�ô�LK\«ó�L�dTî[M�NQY[M�e�\«O
ñ[LKM=û]M�ï�Ymó�LKM�eKNKø«M�\«Y-M��oñmî¿dÞó�ñ[M�e õ�î[Zcö ñmLKM[O\Q�S8TQ�Ïø«M%dTOQe�ô�î[\«ñ[ñmM�O�ñ[Z�d�ø«Zoó�dTñ[\«ZcOh�Ïø«M
� Ï�ÐZ]�^aÊ*Ï�ï 
�G�X*Z�ö=ZoeQ\�õ^ï'd
÷K\«ñmY[ñ[îmMydTöÃSTñ[LQM�bl]�X�Y;dTî[M�eQ\òîmM�ó�ñmøòï�ö�ZVeK\:�ÏM�e�÷VïWd
ðKîmZ]P]î�dTö
ñ[Z�NQY[M�d�P]\«úcM�O�ûcM�ïcý Ymó¿LQM�eKNKø«M]GVX�LKM
ðKY[M�NKeKZVó�ZVeKM�÷�M�ø«ZTô�eKM�Y[ó�î[\«÷ÏM�Y�ñ[LQMtñmM�ó�LKOK\/�VNKM�ñmLÏdTñ
ô|dÞY2NQY[M�e�G



ÑCÕ Å
� �
� �
�Þx)�okmz]uV��k�q�n�º¹�

È ]*Ú�_�Ë6`�ïbaPï�ÕCclÒ�Ï�Ð�]�^lÊ*Ï�ïsÔ=dlÊ3ÌCc*Ì\î�ï6_`ÎsÖ
× Ø
Ù Ï�ÐZ]*Ñ6d5Þ5î�ï6_�Ñ Ò�Ï�ÐZ]e^lÊ*Ï�ïlÖPÛ
Ü ^�Ð&î�ï6_�]*ÚfdlÊ3ÌfÊ3ËáÌ�Ú�ïgaPï&Õ
Ý Ø
Í ålÊ3Ë�ÑáÏ�ÐZ]b_&ÌlÊ*Ð&ËðÐ(^EÌ�ÚBïih"j�k5ÉCc�Ê3Ë6`áÏ�Ð�]*Ñ6d6Û
æ l Ð&ÑlÊ%^\ÕxÌ\Ú�ïfm�_�Ï&É�ï5Ð(^5Ì�ÚBïidaÊ3ÌfÊ3ËEÌ�ÚBïih"j�k6Û
ë ó
ì nPïZ]�Ð`Îpo�É�Ì�ïfq�n�qf^�Ð&î5Ì�Ú�ïfdlÊ3Ì�c*Ì�î�ï6_*ÎuÛ
È3ã r�îlÊ3Ì�ïfdlÊ$ÌCc*Ì�î�ïs_`ÎuÛ
È�È ó
F�O�dTOh�sOVñ[M�ø;_�M�Ooñm\«NKöR�S�Z��W&'�'�f�I[�-ö�dTó�LK\«OKM]S�ñ[LQM�î[M�ó�ZcO��ÏPcNKî¿dÞñ[\«Z]OÃðKî[ZVó�M�Y[Y�î[M�ý

�VNK\«î[M�Y;ñ[LKM�ö=ZoeQ\���óydTñm\òZcO-ZÞõs'�M�!$'�bl]
X�Y|dÞOKe�ó�LÏdÞOKP]\«OKP�d�ûcM�ï�ñ¿dÞû]M�Y�dÞðKðKî[Z*�V\«ö%dÞñ[M�ø«ï
4KG/!$+'Y[M�ó�ZcOKeKY�G

�sOÐY[Zcö�M�dTðKðKø«\«óydÞñ[\«Z]OKY�SDî[NQOoñm\«ö�M�îmM�ó�ZcO��ÏP]NQî¿dTñm\«Z]OÐö�d�ïÂOQZ]ñ�÷ÏM�eKM�Ym\«î¿dT÷QøòM�M]G P�G�\ õ
ñ[LKM3÷K\«ñ[Y[ñmî[MydÞö \«Y�ðKø¹dTó�M�eà\òOgdQo�Ftf Zcî�\«OgdTO��
ðKðKø«\«óydTñm\òZcOVýZ�VðÏM�ó�\:�Ïó��sOoñmM�P]î�dTñmM�e J;\«îÝý
ó�NK\«ñ;�J���B�[JH
�\òö=ðKø«M�ö�M�Ooñ�dTñm\òZcO�Gl�KZcî-ñmLKM�YmMÂóydÞY[M�Y�S�YmLK\ õ�ñ�î[M�Pc\«Y[ñ[M�î[Y�ó�dTO�÷ÏM�M�ö=ðKø«ZTï]M�e
õ�Z]î�ñmLKM�ûcM�ïcý Ymó¿LQM�eKNKø«M]G*X�LKM=Y[LK\ õ�ñ3î[M�Pc\òYmñ[M�îmY�dTîmM�øò\«OKûcM�e�ñ[Z õ�Z]îmö d�ø¹dTîmP]M�YmLK\ õ�ñ�î[M�P]\«Ysý
ñ[M�î�ô�LKM�O�û]M�ïcýsY[ó�LKM�eKNQøòM�Y-dTîmM�÷ÏM�\«OKP=õ�M�ñ[ó�LKM�e�GiX�LK\«Ytø«ZcOKP�YmLK\ õ�ñ�î[M�Pc\òYmñ[M�î3÷Kî[MydÞûVY�eKZTô�O
\«OoñmZ�ñmLKM�Z]îm\òPc\«OÏdTøVY[LQ\�õ^ñ)îmM�P]\«Ymñ[M�îmY|d�õ�ñ[M�î/\òOQ\òñm\¹dTø«\/�ydTñm\òZcO�G�X�LK\«Y�ö=M�ñ[LKZVe�îmM��VNK\«î[M�Y;ö�\«OK\«ö�dÞø
ø«Z]P]\«ó�dÞOKe�î[Z]NQñ[\«OKP�î[M�YmZ]NKîmó�M�YyG

t IX|uHoë[�sç�H

b2Zcñ[LgñmLKM�÷K\«ñsýsðÏdTî�dTø«ø«M�ø�dTOKeà÷K\«ñsýsY[M�îm\£dÞø �[ù��G�aðKîmZoó�M�Y[YmZ]î�ô�dTY
ú]M�îm\���M�egô�\«ñ[L��ÙïoOQZ]ðKYmïoY
ÿ�I�ùtbr�V\«ö�NKø¹dTñmZ]îySVdTOQegô|dÞY�Y[ïVOVñ[LKM�Ym\/��M�e�NKYm\òOQPK�VïVOKZcðKY[ïVY)�*_6n��k�G�oðQî[M�YmY.>KG8(�dÞOKe
V�\«ø«\«O��,�QZ]NQOKeÏdTñm\«Z]OK�ÙM�î[\«M�Y�>KG/!�\sScô�\òñmL�V
\òø«\«O���ÿ
\òîmñ[M��QV�J;ÿ�>&4�4�ýZ'�dTY�ñ¿dÞî[PcM�ñ�eKM�úV\«ó�M]G

F�NQî�Y[M�îm\£dÞøtdÞOKe�ðÏdTî�dTø«ø«M�ø�\«ö�ðKø«M�ö�M�OVñ�dTñ[\«ZcOKY�ZTõ)�[ù�� ��ô;M�îmMgY[NKó�ó�M�Y[YÝõ�NKø«ø«ï�\òö=ðKø«M�ý
ö�M�OVñmM�egZ]Oh��OQOÏdTð�Z]ø«\«Ytf�\«ó�îmZ��VïVY[ñ[M�ö�Y�` \òø«eKó�dTî[eDo�M�ó�Z]O���P]NKî�dT÷Kø«M�J;Z]ö�ðQNKñ[\«OKP��*OVý
P]\«OKM�-8+�#30[G�X�LKM�eKM�úo\«ó�M
\«YBd'X2ïVð�MH�Z��_�J�fgJ=�^��J�dÞî[e�ô�\«ñ[L�d�>&>tf IT��>&+�ýs÷K\«ñ�J�dTî[e7b2NKY
\«OoñmM�îsõsdTó�M]S*ó�Z]OKYm\òYmñ[\«OKPgZÞõ'dÞO�V�\«ø«\«O��gÿ
\òîmñ[M��DV�J;ÿ�>�4&43AB'��)_�n�� dÞYW_Bî[ZVó�M�YmY[\«OKP��*ø«M�ý
ö�M�OVñ=��_6�6
/dTOKe�ñsô2Z)'`@]ûTM�>�+�ý ÷K\«ñ6�Kù�oH��f�YyG`� Ym\«OKP]ø«M;ó�Z]îmM�ðÏdÞî¿dTø«ø«M�øV\«ö�ðKø«M�ö=M�OVñ¿dÞñ[\«ZTO
ô|dÞY�dTø«Y[ZgñmM�Y[ñmM�eÐNQY[\«OKPÂdg_B\òø«ó�LÏdÞî[e�óydÞî[e5-8>�4C02ô�LK\«ó�L�NKY[M�Y�d�ö=M�ö�Zcî[ï�Ymø«Z]ñ�\«OVñ[M�îÝõ dTó�M
\«OKY[ñmMydTe�ZTõ�d�J�dTîme�b2NQY�\òOVñmM�îsõ dÞó�M]G

vl·<¸ �B�6�%wZÁ���xDÀ�Â6¿b��ÁZwE

��������ÁC���
�KZcîDñ[LKM/÷K\«ñsýsðÏdTî�dTø«ø«M�ø]\«ö�ðQøòM�ö�M�OVñ¿dTñm\«Z]O�S�d;Y[\«OKPcøòM/ó�Z]îmM$OTîmZ]NKOKe3ZTõÏñmLKM2dTø«PcZ]î[\«ñmLKö5î[M��oNQ\òîmM�Y
!�!3%�W�ÿ�\«îmñ[M��gYmø«\òó�M�YyGU��OhV�J;ÿ�>&4�4+eKM�úV\«ó�M-ó�dTOÂdÞó�ó�Z]ö=ö�ZVeÏdÞñ[M�ñsô2Z=î[ZcNKOKeKY�ZTõ�ñmLKMWdÞø ý
P]Zcî[\«ñ[LKöÃSKdTó�ó�Z]NKOVñ[\«OKP=õ�Zcî�+`@�@�@=Y[ø«\«ó�M�Y���\«OKó�ø«NKeK\«OKP=M��Vñ[î¿d=ø«Z]Pc\«ó�î[M��VNK\«îmM�eÃõ�Z]î
Y[óydÞø«\òOQP\
�S
Z]îH%�#QG (&'"#½ZTõ�ñmLKM�ñ[Z]ñ�dTø�>&4�%�+3Y[ø«\«ó�M�Y�G

�KZcîDñ[LKM�÷Q\òñÝý YmM�î[\¹dÞøT\òö=ðKø«M�ö�M�Ooñ�dTñm\òZcO�S^ñ[LKMBõ�NKø«ø«ï]ýsðK\«ð�M�ø«\òOQM�e�\«ö�ðQøòM�ö�M�OVñ¿dÞñ[\«ZTO)�	W;îmZ]NKOQeKY
ðKø«NKY�Z]NKñmðKNKñgñmî¿dÞOKYsõ�Zcî[ö�dTñ[\«ZcOP
�S/ô�\òñmL9ðÏdTî�dTø«ø«M�ø ý ñmZTýsY[M�îm\¹dTø�ó�Z]OVúcM�î[ñmM�î[Y�dTñg\«OKðQNKñ[YÂdÞOKe
Y[M�îm\¹dTø ý ñmZTýsðÏdTî�dTø«ø«M�øTó�ZcOoúcM�î[ñmM�î[Y�dÞñ�Z]NQñ[ðKNKñmYyS�î[M��VNK\«î[M�YG+&W�%&W;ÿ�\«î[ñmM���Y[ø«\«ó�M�Y*ô�LK\«ó�LtZVó�ó�NKðK\«M�Y
#�>QG '&W"#½ZTõ�J�blb5îmM�Y[ZcNKî[ó�M�YyG



��p[ny�ck�v�ÄK�/~hu�ÍDn�p[n�ºhº�kmº�n�uV��{Tkmps~�n�º�»�r�lcº�k�rtkmu]qsn�q^~�v�uV��v�w)»¹j;��· Ñ¿É

�sñ�ô|dÞY�Z]÷QY[M�îmú]M�e5ñmLÏdTñ=ñ[LKMà÷KNK\«ø«eK\«OKPÂ÷QøòZVó�ûVY�ZTþDM�î=õ dTYmñ[M�î=ó�Z]ö=ðKNKñ�dTñ[\«ZcOKY-\«O�ñ[LQM
Y[ñ�dTOKeVý[dTø«ZcOKM�ó�Z]O���P]NKî�dTñ[\«ZcO�SK÷KNQñ�ð�M�îsõ�Zcî[ö�dTOKó�M�eKM�P]î¿dÞeKM�Y�ô�LKM�Oàñ[LKM�ïÃdTî[M3÷ÏM�\«OKP=NKY[M�e
dTY�ó�Z]ö�ð�Z]OQM�OVñ[Y�\«O�ñ[LKM
LK\«M�î¿dÞî[ó�LK\«óydTø�eKM�Ym\«P]O�GcI�M�OQó�M]SVó�Zcî[M�ð�M�îÝõ�Z]îmö%dTOQó�M�\«ö�ðKîmZTú]M�ö=M�OVñ
ö%d�ï=÷ÏM�Zc÷Kñ¿dÞ\òOQM�e�÷Vï�$ÏZVZ]îmðKø¹dTOKOK\«OKP�S�Y[NKó�L�ñ[L�dTñ�\«OVñ[M�îÝý ó�Z]ö�ð�Z]OQM�OVñ�î[ZcNKñ[\«OKPà\òY�ö=\òOQ\�ý
ö�\/��M�e"GÏX�LQM�ðÏM�îÝõ�Z]îmö%dÞOKó�M�ZTõ�ñ[LKM�ó�Zcî[M�Y;��dÞY[YmNKö�\«OKPgd=LK\«P]LVýs÷ÏdÞOKeKô�\«eKñ[Là\òOVñmM�îsõ dÞó�M�ñmZ
ñ[LKM�eÏdÞñ¿d�YmZ]NKîmó�M�YtdÞOKe�Y[\«OKûVYj
;\«Y�YmNKö�ö�dTî[\/��M�e�\òO=X�dT÷Kø«M�+QG

Û"~�q^¸¹lon�p[n�ºhº�kmº Û"~�q^¸��skmps~�n�º

�/zor1ÁKk[p;v�w�x*v�p[k¿� Õ Ñ
x)º�vT}sØ�p[n�qsk�¼¹Ò��2Ö�¾ ÔTÕT� Ê Ñ�Ú�Êc� Ê
�iuo}mp[��loq^~�v�uo�;lKkmp Ñ¿Ôc� Õ�Õ�Ê   � É��yÚ
�sk�}�v�uo�=¼
y*Ñ¿Ê ¯ ¾
�iuo}mp[��loq^~�v�u�p[n�qsk ÑyÑ�ËyËc� Ê�Ô Ë�ÊyÊc� Ê
¼¹Ò�ÁKÓ��sk�}�¾
z�n�qsk[uV}���¼R{�|�¾ ÕÞ��Ñ�Éyâ Ëc��Ñ�Ú�É

°"´o°l±/²:�K¶]{�zor�r�n�p[��v�wolKkmpsw¹v�p[r�n�uo}�k*w¹v�p�q^�ok�q^À*v�~�r
l]º�k�r�kmu]qsnyq^~�v�uo�/v�u�n�u'È/~hp[qsk�Ç�Æ2xBÈ2É�ÊyÊ�¸
Ë��]k���~�}�ky�

�sOÂdTO�dTñmñ[M�ö=ðKñ�ñmZ�M��VðKø«Z]îmM-ñmî¿dÞeKM�ZTþDY�÷�M�ñsô;M�M�O�ð�M�îsõ�Zcî[ö�dTOKó�M�dTOKe�dTîmMydKS�ñ[LQM�ó�Z]îmM
ô|dÞY�P]M�OKM�î¿dÞñ[M�e õ�Z]îH�*_6n���Y;ZTõ�eQ\�þDM�îmM�OVñ�óydTðÏdÞó�\«ñ[\«M�Y�G��V\«OKó�M�ñ[LKM�î[M�dTîmMtOQZ-eÏdÞñ¿d�eQM�ðÏM�OVý
eKM�OKó�\òM�YyS�ñ[LKM�\«ö�ðQøòM�ö�M�OVñ¿dÞñ[\«Z]OQY)ó�dTOg÷�M�MydÞY[\«ø«ï�Y[óydÞø£dÞ÷Kø«M�÷oï=\«OKY[ñ�dTOVñ[\¹dTñm\«Z]O�ZÞõ�ö�NKø«ñ[\«ðKø«M
ó�Z]îmM�YyGQX�LKM�eKM�Ym\òPcOKY;ô2M�îmM�ö%d`�V\òö�dÞø�ø«ï�Y[óydÞø«M�e�ô�\òñmLK\«O�ñmLKM�î[M�YmZ]NKîmó�M�ø«\«ö�\«ñ¿dÞñ[\«Z]O�ZÞõ)MydÞó�L
eKM�úV\«ó�M�ñ[Z�ðKîmZVeKNKó�M�ñmLKM�îmM�Y[NKø«ñmY�Y[NQö�ö%dÞî[\/��M�e�\«O=XBdÞ÷Kø«M�>QG

Û"~�q^¸¹lVn�p[n�ºhº�kmº Û"~�q^¸��skmps~�n�º
j;k���~�}¿k3¼¹�^lKk¿k�����p[n��]k1¸�ËT¾ Æ2x*È;ÉyÊ�Ê�Æ2x*È;ËyÊ�Ê�Æ;x*È�Ñ�Ê�ÊyÊ Æ2xBÈ2É�ÊyÊ
Æ2x*È;ËyÊ�Ê�Æ2x*È
Ñ�ÊyÊ�Ê

{Þ}¿n�ºh~huo� ÕZy Ú�y   y Ñ6y ÕZy âCy
�/zor1ÁÙkmp2v�wD�^ºh~�}¿k�� Õ�â�âyâ Ë�ÉyË�Ô Ñ�Ñ¿Ë�ÊTÕ Õ�Ô���Ô Ú?��Ú�Ë Ñ�ÑCÚÞÑ�Õ
j;k���~�}¿k1zoq^~hºh~�Ö�n�q^~�v�u �   �hÚ�Ë�}   ÕT� Ñ¿É�}   âc� âTÕ?}   Éc� Ë�Ôe} Ô�É]�hÕ�Ô�}   Éc� Ë�Ôe}
�iuo}mp[��loq^~�v�uo�;lKkmp2�sk�}�v�uV��¼
y*Ñ¿Ê ¯ ¾ Ñ�Ôc� Õ�Õ�Ê âTÚT�hÚyÚÞÑ ÔcÑy�  $  Ñ   � É��yÚ Ñ¿Ôc� ��Ú�Ê Ée�Þ� Ú�Ê�Ê
�iuo}mp[��loq^~�v�u�p[nyqsk�¼¹Ò�ÁKÓ��sk�}�¾ Ñ�Ñ�ËyËc��Ñ Õ   Ñ�ÚT� É Ú�Õ�â��Þ� â Ë�ÊyÊc� Ê ÑCÕ�ÊyÊc� Ê Õ�â�Ê�Ê]� Ê

°"´o°l±/²f7K¶;��p[ny�ck�v�ÄK�3ÁÙk�q^À*k¿kmu�lKkmpsw¹v�p[r�n�uo}�k�n�uV�Ðn�p[k¿nàv�w�q^�ok%»�j;��·×}�v�p[k���v�u��T~hÄKkmp[k[u]q
�]k���~�}�k����



Ñ¿â Å
� �
� �
�Þx)�okmz]uV��k�q�n�º¹�

vl·/¶ �B�6�%wZÁ���xDÀ�Â6¿b�
F
O%ñmLKM�`5\«ø«eKóydTîme�\«ö�ðQøòM�ö�M�OVñ¿dÞñ[\ Z]O�S�ñ[LQM�ñ[\«ö�M�ñ�dTûcM�O�ñ[Z�ó�Zcö�ðKø«M�ñmMtd3ñ[î¿dÞOKY¿dÞó�ñ[\«ZcO%÷�M�ý
ñsô2M�M�O�ñmLKM��*_6n��EdTOKe�LKZcY[ñ;\«Y�eKZ]ö=\«OÏdTñmM�e-÷Vï�ñ[LKM
Y[M�ñmNKð�ñm\«ö�M;ZTõ)J�dTîme�b;NKY2\«OVñ[M�îsõ dÞó�M]G
`5LKM�O�eKM�Y[\«P]OK\«OKP�ñ[LQM�\«OoñmM�îsõsdTó�M�÷�M�ñsô2M�M�OÂñmLKM��[ù�� �9ó�Z]îmM-dTOQe%ñmLKM�LKZ]YmñySQ\òñ�\«Y;ó�î[NQó�\¹dTø
ñ[LÏdÞñ�ñmLKM�OVNKö�÷ÏM�î�ZTõ�eK\«Y[ó�îmM�ñ[M�ñmî¿dTOQY¿dTó�ñ[\«Z]OKY�\«Y�ö�\«OK\«ö�\/��M�e�dTOKeÃñ[LKM�dTö=Z]NKOVñ�ZÞõ2eÏdTñ�d
ñ[î�dTOKYÝõ�M�î[M�egðÏM�î�ñ[î�dTOKY�dTó�ñm\«Z]O�\«Y2ö�d*�V\«ö�\���M�e�G

ùtdÞñ¿d
õ^î[Z]ö×LKZcY[ñ�\«Y;ô�î[\«ñ[ñmM�O�eK\«îmM�ó�ñ[ø«ï�ñmZ-ñmLKM�ó�Z]îmMtNQY[\«OKP�d�÷KNKîmY[ñ�ö�ZVeKM�ñmî¿dÞOKYsõ�M�î�ZTõ
!$4&+*@�'*@Týs÷K\«ñ;ðKø¹dT\«OVñ[M��Vñ�÷Kø«ZVó�ûoY�G��1õ�ñ[M�î
ñ[LKM�ø¹dTñmM�OKó�ï�ð�M�î[\«ZVe�SQñ[LKM�ó�\òðQLKM�î[ñmM��Vñ�\òY�ô�îm\«ñ[ñ[M�O
ñ[Z�ó�Z]OKYmM�ó�NKñm\òúcM�ø«ZVóydTñm\òZcOKY�\«O�ñmLKMTb;ø«ZVó¿û�o��tf�G��KZcîuV�J;ÿ�>�4&4�eKM�úV\«ó�M�Y�SKñ[LQM�î[M�dTîmM�M�\«P]LVñ
+�(&'HM)>�+�ý ÷K\«ñmYlb2ø«ZVó�ûBo��tf -8>�!�0KZ]O�ñ[LKM�ó�LK\«ð�dTOQe-ñmLKM�ï�dTî[M�dÞø«øKNKY[M�e�\òO�ñ[LQM�LKZ]YmñjO*�[ù�� �
\«OoñmM�îsõsdTó�M]GQX�LKM�î[M�YmNKø«ñ[Y�dTî[M�îmMydTeg÷Vï�ñmLKM�LKZcY[ñ;õ�îmZ]ö ñmLKM��[ù��G�9ðKî[ZVó�M�YmY[Zcît÷Vï=eKZ]\«OKP�d
÷KNKîmY[ñ�ö�ZVeKM�ñ[î�dTOKYÝõ�M�î�ZTõ;ñ[LKM�ó�Z]OVñmM�OVñ[Y�ZTõ2ñmLKM)b;ø«Zoó�û�oH��f�G�X�LKM�eKM�ó�îmïoðQñ[\«Z]OÃðKî[ZVó�M�Y[Y
\«YtYm\«ö�\«ø¹dTî�M��Vó�M�ðQñ-ñmLKM�ó�\«ðKLKM�îmñ[M��Vñ�\«Y�ô�îm\«ñ[ñ[M�O�ñ[Z�ñ[LKM��[ù�� �×ó�Zcî[M�dTOKeÃñ[LKM�ðQø£dÞ\«OoñmM��Vñ
dTðKð�MydÞî[Y�\«O�ñ[LKM�b;øòZVó�û�oH��f�G
X�LKM�\«OVñ[M�îÝõ dTó�M%÷�M�ñsô;M�M�O�LKZcY[ñ�dTOKer�[ù��G��ó�Zcî[M�Z]O `5\«ø«eKóydTîme�î[M��VNK\«îmM�Y�dTðKðQî[Z*�V\ ý

ö%dÞñ[M�ø«ï�dTOÂdÞeKeK\«ñ[\«Z]O�dTø6!$'&4�Y[ø«\«ó�M�Y�SKî[M�Y[NKø«ñ[\«OKP=\«O d+ñ[Zcñ¿dTø"ZTõu+�'&4�'3Y[ø«\«ó�M�Y��	W`@ÏG8W�>(#�
2dÞOKe
>�4&>�#�Ymøò\«ó�M�Y��p#�WKG8#&>"#�
*NKñm\«øò\/�ydÞñ[\«Z]O�ZTõ�ñmLKM�V�J;ÿ�>&4�4
õ�Zcî2ñmLKM�÷K\«ñsýsðÏdTî�dTø«ø«M�øÏdÞOKe�÷K\«ñÝý YmM�î[\¹dTø
\«ö�ðKø«M�ö�M�OVñ�dTñ[\«ZcOKY*î[M�YmðÏM�ó�ñ[\«ú]M�ø«ïVG

X�LKM�÷KNKîmY[ñ*ñ[î�dTOKYÝõ�M�î*î¿dÞñ[M;ZTõÏJ�dTîme�b;NKY*\òY >�> MH>�+B�f!34�(&'�f�÷POTYmM�ó]GTI
ZTô2M�ú]M�î�SyeQNKM2ñmZ
ø¹dTî[PcM�ZTúcM�î[LKM�dTeKY�\«O�ñ[LKM�J�dÞî[e�b;NKY�ñmî¿dÞOKY¿dÞó�ñ[\«Z]OQYySV÷�Z]ñ[L�ñmLKM�\«ö�ðKø«M�ö�M�Ooñ�dTñm\òZcOKY�dTó�LK\«M�úcM
d=ö�MydÞY[NKîmM�eÂð�M�îÝõ�Z]îmö%dTOQó�M-ZÞõ�47L8'�!)Mr!$4�N3M�OKó�î[ïVðKñ[\«ZcOKY�ð�M�î-YmM�ó�ZcOKe5�	>&#%f ÷POTYmM�ó$
3Z]O
d.>&4�4�f�I[���sOoñmM�ø)_"M�OVñm\òNQöç�S�2ø¹dTðQñ[Z]ð=ó�Z]ö=ðKNKñmM�îyGQX�LKM�Y[\«ñ[NÏdÞñ[\«Z]O�ó�ZcNKø«e�÷�M�\«ö�ðKîmZTú]M�e
÷Vï�NKY[\«OKP�ù
\«î[M�ó�ñ�f�M�ö�Zcî[ï��
ó�ó�M�YmY,�^ù�f;��
1ó¿L�dTOKOKM�øòY�G��sO�dTeKeK\«ñm\òZcO�SVNKñm\òø«\/��\«OKP�ñmLKM�ñsô;Z
'*@cû.M�>&+�ýs÷K\«ñ[Yu�Kù�o��tf�Y�ZcO�`5\«øòeQóydTîme�ó�ZcNKø«e�ðKîmZTúo\«eKM�d�ø¹dÞî[P]M�î2÷KNÙþ®M�î;õ^Z]î;ó�\«ðKLKM�îmñ[M��Vñ
Y[ñmZ]î¿dÞP]M�LKM�OQó�M�î[M�eKNKó�\«OKP=ñ[LKM�OVNKö�÷�M�î2ZÞõ�ñ[î¿dÞOKY¿dÞó�ñ[\«ZcOKYyG

vl·/ú ��½p» ¿%~ À���Ã
�sOÂdTOÃdTñ[ñmM�ö�ðQñ�ñ[Z=\«ö�ðKîmZTú]M�ñ[LKM�_�J ñ[ZK�*_6n_� e�dTñ¿d+ñ[î�dTOKYÝõ�M�î�î¿dÞñ[M]SDñmLKM�÷K\«ñsýsðÏdTî�dTø«ø«M�ø
\«ö�ðKø«M�ö�M�OVñ�dTñ[\«ZcO�ô|dÞY�ð�Z]î[ñmM�eEñ[Z d _*\«ø«ó¿L�dTî[e óydTîmek-8>�4C0tô�LK\«ó�L5NKñm\«øò\/��M�Y%d�ö=M�ö�Zcî[ï
Y[ø«Z]ñ;\«OVñ[M�îÝõ dTó�M
õ�Zcî�\«ö�ðKîmZTú]M�e�ð�M�îsõ^Z]î[ö�dTOKó�M�ZTú]M�î�d-J�dÞî[e�b;NKY�\«OVñ[M�îsõ dÞó�M]GKX�LQM'_B\òø«ó�LÏdÞî[e
óydTîmegNKYmM�eÂñmLKM�Y¿dTö=M�V�J;ÿ�>�4&43A�'�eKM�úV\«ó�M-dTY
\«Ogñ[LKM�`5\«ø«eKóydÞî[e�GVX�LKM�\«ö�ðKø«M�ö=M�OVñ¿dÞñ[\«ZTO
NKY[M�Y�Z]OQøòï�d�Ym\òOQP]ø«M��[ù��G�aó�Zcî[M$OÞî[Z]NQOKeÂdTOQegî[M��VNK\«îmM�Y�d�ñ[Z]ñ�dTø"ZTõT!$>7!$#�Y[ø«\«ó�M�Y?�J@�+KG8#�>(#
NKñ[\«ø«\/�ydTñm\«Z]OP
�G�_B\òø«ó�LÏdÞî[e�ZÞþ®M�î[Y�d�LK\«PcLKM�î�÷ÏdÞOKeKô�\«eKñmL�÷ÏM�ñsô;M�M�O�ñmLKM�_�J5dTOQe��)_�n�� dÞOKe
ñ[LKM�\«ö=ðKø«M�ö�M�OVñ�dTñ[\«ZcO'dÞó�LK\«M�ú]M�e�d'ö�MydÞY[NKîmM�e�M�OKó�îmïVðKñ[\«Z]O=ðÏM�îsõ�Zcî[ö%dÞOKó�M�ZÞõG!�@\'�f�÷POÞY[M�ó
Z]O�dTO;�sOVñ[M�ø*_�M�Ooñm\«NKöÆ�Z�S�Z�TW&'�'�f�IT��eKM�YmûVñ[Z]ðÃ_�J�G

� � é/æ�ìl�[ëBHVí[é�æ

X�ô2Z3LK\«P]LVýsðÏM�îsõ�Zcî[ö%dÞOKó�M
î[NKOVñ[\«ö=M�î[M�ó�ZcO��ÏPcNKî¿dÞ÷Kø«M�\«ö�ðKø«M�ö�M�OVñ�dTñ[\«ZcOKY*ZTõ)ñmLKM��[ù�� � dÞø ý
P]Zcî[\«ñ[LKöEô;M�î[M�ðKîmM�Y[M�OoñmM�e�\«O�ñmLK\«Y*ðÏdTð�M�îyG`�sO�÷ÏZcñ[L�eKM�Ym\òPcOKYySÞñ[LKM;÷K\«ñ[Ymñ[î[M�dTöa\«Y*ó�NKYmñ[Zcö�\/��M
õ�Z]î�d1ðÏdTîmñ[\«ó�NKø¹dÞî�û]M�ï'dÞOKe�ñmLK\«Y�ðKîmZoó�M�eKNKîmM�Y¿d�ú]M�e-LÏdÞî[eKô�dTîmM�î[M�Y[Z]NQî[ó�M�Y;\«O�Z]NKî*eKM�Ym\«P]O�G��sO
\«ö�ðKø«M�ö�M�OVñ�dTñ[\«ZcOKY2ZcOgñ[LQM-Y�dTö�M�V�J;ÿ�>�4�4�ýq'+ðÏdTîmñyS�ñ[LQM-÷K\«ñÝý ðÏdÞî¿dÞøòø«M�ø"ú]M�îmY[\«Z]OÃdTó�LK\«M�ú]M�e
dTO�M�OKó�îmïVðKñ[\«Z]O�î�dTñmM�ZTõ6!�!$'&'�f�÷POTYmM�ó�NQY[\«OKP�dTO�W�+�f�I[��ó�ø«ZVó�û®SÞô�LKM�î[M�dTY;ñ[LKM�÷K\«ñÝý YmM�î[\¹dTø



��p[ny�ck�v�ÄK�/~hu�ÍDn�p[n�ºhº�kmº�n�uV��{Tkmps~�n�º�»�r�lcº�k�rtkmu]qsn�q^~�v�uV��v�w)»¹j;��· ÑCÚ

\«ö�ðKø«M�ö�M�OVñ�dTñ[\«ZcOWdÞó¿LQ\òM�ú]M�egd�'�4&4-f ÷POTYmM�ó�ñ[LQî[Z]NQP]LKðKNQñ�dTñ�d3ó�ø«Zoó�û=î¿dTñmM�ZTõH!$(&4-f�I[�]G
X�LKM�÷K\«ñÝý ðÏdÞî¿dÞøòø«M�øc\«ö�ðKø«M�ö�M�OVñ�dTñ[\«ZcO�dTó�LK\«M�ú]M�e-d�LK\«PcLKM�î�ñmLKî[ZcNKP]LQðKNKñ*ô�\«ñ[L�ø«ZTô2M�î"ø¹dTñ[M�OKó�ï
ñ[LÏdÞO�ñ[LKM�÷Q\òñÝý YmM�î[\¹dÞø�\«ö�ðKø«M�ö=M�OVñ¿dÞñ[\�ZcO�STô�LK\«ø«M�ñ[LKM3÷K\«ñsýsY[M�îm\£dÞø�\«ö�ðQøòM�ö�M�OVñ¿dÞñ[\«ZTO�ð�M�î[ö=\òñmY
d�ö=\«OK\«ö�dTøÏdÞî[Myd3õ�NQøòø«ïcýsðK\«ðÏM�ø«\«OKM�e�eQM�Y[\«P]O"G

IX|C�$|�è�|"æ�ìl|uH

Ñ��2�iº�k�}¿q^p[v�u]~�}=Ìcp[v�u]q^~�kmp�ÌVv�zcuo�]n�q^~�v�uÏ���^j2�*{�}s�Vn�ºhº�kmuo��k%»s»s»|Á]p[v�Ø�kmug~huÃp[k�}�v�p[�ÂÕ�Õ��Vv�zcp[��� �
��n�uTzon�p[�ÃÑ  3 3  �=¼«�]qsq^lÏã Ó�Ó3À�À�À�� k[ÄD� v�p[�TÓ�lcz]ÁKÓ�ÍDps~���ny}��]Ó�x)p[��loqsv r
~��s}�Ó�j2�*{]x"p[n�}sØTkmp¿Ó�;��Ò�zDÓ3Ñ  3 $  ÊcÑyÑ   �ck��s}s�on�ºhº�kmuo��k�Éc� �]qsr
ºò¾m�

ÕÞ�2Æ
��z�n�~�n�uo���c�oÒ�n��s�sn����9�^·�l]p[v�lKvy�sn�º�w¹v�p|n3uok�À Á]º�vT}ÝØ%kmuo}mp[��lVq^~�v�ug�sqsn�uo�]n�p[�K� ��~hu[���%�
�����s�X�8�9�����.�-�����R�%���-�����������
�X�-� � �����%�0� ��¡�¢"�	�
�
�-�����.£�¤�¤�¥ ��l]l��oÉ�Ô  �¦ âyÊ�â]�DÑ  3  Êc�

Éc�2Æ
�?z�n�~¹�b�c��Ò�ny�s�sn��y�cn�uV�'{Ù�TÒ�z]psl]�]���.�^Ò�n�psØTv���}m~hl]�okmp[�*n�uo���T~hÄKkmp[kmu]q^~�n�ºD}mp[��loqsn�uon�º��T�^~���� �
~huA��� �
���6�X�8�0�����.�X� ���R�%���X���
�Z���	�
�-�X� � �����%�0� ��¡�¢"�	�
�
�X� ���.£�¤�¤�£ ��lclÏ��Ñ�� ¦ É�Ôc�DÑ  3  Ñ��

âc�2Ò��D�;kmºhº�rtn�uÐn�uo�Â{Ù�§z�n�uo��w£v�p[�K�B��j/~hÄKk[p[kmu]q^~�n�ºh¸¹º�~ uok�n�p�}[p[��lVqsn�uVn�º��T�^~���� ��~hu¨��� �
���6�-�������
�.�X� ���R�%���X���
�C���	�
�X�-� � �����%�0� ��¡�¢(�����
�-�����.£�¤�¤8© ��l]lÏ�KÕ�Ë ¦ ÉyËc��Ñ  3  âc�

ÚÞ�9z"��ª1�Ï�;uTzo�c�skmuÏ�F����pszcuo}�n�qsk¿��n�uo�=�]~����okmp�v�p[�ck[p��T~hÄKkmp[kmu]q^~�n�º���� ��~hu �����
�X�-� � �����%�F� �:��«6�¬ �X�-��� �B­ �s�\�
�-�6���R�����"�%�u®¯����°e�4«6�X������±��%�8� ¬ � �8�R².�����³¡��6�
�X� ���R����� ��l]l��ÏÑ   Ë ¦ ÕTÑ�Ñ��DÑ  3  ÚÞ�
Ëc�D�c�TÛ*v�p[�sq��§�^j/~hÄÙkmp[kmu]q^~�n�º�¸¹ºh~ uok�n�p|}mp[��lVqsn�uVn�º��T�^~��;v�wD»¹j;��·
� �
�){T·"� ¦ x�Å�{]»^x��Dk�}s�cu]~�}�n�ºCª�km¸
lKv�p[q   Ë ¦ ÕÞ�Kj2kmlVn�p[qsr�kmu]q2v�w)�iº�k�}¿q^ps~�}�n�º��DuV��~huVk¿kmps~huV�]�D��n�q^�ov�ºh~�k[ØTk��/u]~���kmp[�^~�qsk[~�qBzÏkmzV�ykmuÏ�
ÌVkmÁ]pszVn�p[�=Ñ  $  �T��Þ�2Û;�K{T}Ý�]uokm~��ck[p��.� ��������� � �.�-�����R�-���	�X�s«6� ����v��cu�´g~hº�k���µ5{Tv�uo���K�sk�}�v�uV��k��K���QÑ  3  Ëc�

Ôc�2�
�.zK~hlVr�nync���s»¹�ck¿ncãD·9}m~hl]�okmp�w¹v�p�r�zcº�q^~�rtk��Þ~�n%n�p[}s�c~�qsk�}¿q^zcp[k��-¶�� �=~hu·¬ �8���X�
�R� �:� �	�-�%�:���
�.�X� ���R�X�����X�s«6�¹¸ ¤%º �ylclÏ�KÕyÚ�É ¦ Õ�ËyÔc�K·/zo��zo�sq
Ñ  3  Ôc�

  �|Å
��Ò�kmuo}�kmp���Ò���Ò�v�psws�Tn�uo��Ò��e�c��Ì�º���u]uÏ�u���;n�p[�cÀ*n�p[k��sv�w¹q�À*n�p[k*q^ps~h¸��]k��^~���uWv�wKk[uV}mp[��loq^~�v�uw¹v�p�r�v�Ác~hº�k�}�vyr�r�zcu]~�}�n�q^~�v�ugzcu]~�qs��� ��~hu ���	�
�X�-� � �����%�9� �:��«6� ­ ¡u¡�¡ ­ �6�R���-�6���R�����6�
�.�.��� �
�8�
�	�
�6�-�=��� � �X��¢��8�R���8�-� ¬ �6�-�-�X«U��� ��¬ �»���6�%�������
�X�8�-�8���e� �K�yv�º¹�BÚÞ�DlclÏ��É�ÊyâTÚ ¦ É�Êyâ�Ôc��Ò�n��Ñ  3  Ôc�

Ñ¿Êc�2�
�TÛ*v�ucuokmuTÁKk[p[�c�V·��]x"zcps~��ykmp��]�
�TÌokmºhÁKkmp��]�
�y��n�k¿�^ºh~hu��on�uo�3Æ���z�n�~¹���^È�z®{c»Q~�r�lcº�k�rtkmu]qsn�¸
q^~�v�u%v�w�n�uVk¿À Ácº�vT}sØ�}m~hl]�Vk[p�� ��~hu �������-�-� � ���e�e�9� ����«6� ­ ¡�¡u¡ ­ �s�\�
�-�6���R�����6�%���.���8�8�
�����s�X�
�����.��¼@��¢"�R�
�¾½F�8�+�»���6¿¾À�Á ¬6­ ���Â�§��¼@��¢"�R���0��� � ���	�
�-���-�+����� ��l]lÏ�KÚ�Ê]Ñ ¦ ÚÞÑ�É]�DÑ  $  Ñ��

ÑyÑ��2·
�ox"zcps~��ykmp��K�
�]Û*v�ucuokmuTÁKkmp[�]�Cª��sÃc~�r�r�kmp[rtn�uÏ�K�
�]ÌVkmºhÁKk[p��K�
�]��n�k��^ºh~huÏ�Kn�uo��´ �oÌ�~�}Ý�]q^¸
uVkmp��0��È�»¹��x�»Ýã]È�z®{c»"~�r
l]º�k�r�k[u]qsn�q^~�v�u v�w)q^�Vk�uVk¿À �sk�}[p[k�q^¸¹ØTk���Ácº�vT}sØ�}m~hl]�Vkmpt»¹j;��·
� �
~hu
�������-�-� � ���e�e��� �0��«6� ­ ¡�¡u¡·�.¢��8�R��¼ ­ �6�R���b�����R� � �.���	�
¢"�����F�.���8�+�����
�6�X� ��l]l��oÑ�ÚÞ� ÚÞ��Ñ ¦ Ñ�ÚT�hÚT� â]�
Ñ  3  Éc�

ÑCÕÞ�9ª1�bÃo~�rtr�kmp[r�n�ucuÏ�V·��Tx"z]ps~���kmp��]�
�yÛ*v�ucuokmuTÁKkmp[�]�V������nyk��^ºh~hu��o�
�yÌVkmºhÁKk[p��cn�uV��´Ð�TÌ�~�}Ý�]q^¸
uVkmp��0��·EÑ
�?��Ò�ÁÙÓ��sk�}tÈ�zD{]»i~�r
l]º�k�r�k[u]qsn�q^~�v�uÂv�w�q^�Vk�~hu]qskmpsuon�q^~�v�uon�º)�]n�qsn�kmuo}mp[��lVq^~�v�ugn�ºh¸
��v�ps~�q^�or�� �=­ ¡�¡u¡¨Ä���¢(�-�6�%�s� � ¬ �%��� �%��¬ �R���R���.������¢"����� ���yv�º¹�KÕ   �Tl]l��]É�ÊyÉ ¦ É�Ê��T�VÒ�n�p[}Ý��Ñ  $  â]�

Ñ¿Éc�|{Ù��´=v�º�qskmp��Ï�
�VÒ�nyqsÖ��Ï·
�K{T}s�TzcÁKk[p[q��Dn�uo�Åª���zÏn�z]p��0�sÅ/u%q^�Vk�È9zD{]»"~�r
lcº�k¿r�kmu]qsn�q^~�v�u�v�w
q^�Vk�~hu]qskmpsuVnyq^~�v�uon�º|�cnyqsn=kmuo}mp[��loq^~�v�u n�º���v�ps~�q^�Vr »�j2�"·�� ��~hu ���	�
�-�X� � �����%��� ����«6� ­ ¡�¡u¡­ �6�R���-�6���R�����6�%� ¬ �%¼��6�%�+��¢"¼P�����.���	�
¢"�����F��� ��¬ ���+�R��¼F� �T��v�º¹��Ñ��]lclÏ�VÉ   � ¦ â�ÊyÊc�DÑ  3  ÚT�

Ñ¿âc�|{Ù�
z���x;��{Tn�º�vyr�n�v]��È���x;��·�º���k�����n�uV������Ò���x;��Ì�~hºh�ovc���^��~�Í*x"p[��loqsvcãy·=�]~����]¸�lÙkmpsw¹v�p[rtn�uo}�k
È�zD{]»Q}[p[��lVqsvy��p[n�l]�]~�}�}Ý�]~hl�� �;~hu ���	�
�-�X� � �����%�.� ���Æ«6��¡����
���
�6��« � �s�6¢(�%� ­ ¡u¡�¡ �F¬6­ ���.��� �
�8�
�	�
�6�-� �ylclÏ��� ¦ Ñ�Ñy��Ñ  3  Ô]�

ÑCÚÞ�2Ò���ÍD�
z�k¿v�uo�c��Å
���
���
�yx"�okmz]uV�]�����������/�sv�~¹��n�uV�tÍi�����
´ �
zÏk�v�uo�c���^·gÁc~�q^¸��skmps~�n�ºV~�r
l]º�km¸
r�kmu]qsn�q^~�v�u�v�w®q^�Vk�~hu]qskmpsuVnyq^~�v�uon�º��]n�qsn�k[uV}mp[��loq^~�v�u�n�º���v�ps~�q^�Vr ¼�»�j2�"·|¾m� �;~hu �������-�-� � ���e�e�
� �Å��«6� ­ ¡u¡�¡ ¬ �%¼��6�%�+��¢"¼Ç���È±����8� �%� �����X������¼B¼���É8���Å�.¢��8�R��¼Ê�.��¼���¢"�\�����ÌËÍ���-«6���6�8� �lclÏ��ÑCÕ�Õ ¦ Ñ�É]Ñ��K·/l]ps~hº)Õ�ÊyÊ�Ê]�



Ñ¿Ë Å
� �
� �
�Þx)�okmz]uV��k�q�n�º¹�

Ñ¿Ëc�|{Ù��x;��Î;v�º��c�sqsk[~hu��)�
�®{Þ}s�Vr�~�q��"Ò��®Û"zV�T~hzÏ�"Ò��®Ò�vTk��Dn�uo�Uª��.ª��D�Dn���º�v�p��F��Íi~hlKk+ª/k[uV}s��ã
· p[k¿}�v�u]ÜV��zcp[n�Ácº�k-n�p[}s�c~�qsk¿}�q^zcp[k�n�uV��}�v�r�lc~hº�kmp�� � �.��¼���¢(�R�
� �V��v�º¹��ÉyÉc�KlclÏ����Ê ¦ �?�Þ�Ï·/l]ps~hºÕ�Ê�ÊyÊc�

Ñ��Þ�2·;�s}�vyr���­ ½�¡ � �.�-�����ÅÎD���-�6�8��½F���R� ¬ «6�X�
� ��Ñ  $ 3  � ¼«�]qsq^lÏãhÓyÓEÀ�À/À�� n��s}�vyr�� }Ý�ÙÓ ~huc¸
w¹v��sk�}CÓ'�]v�À*ucº�vyn��]�[Ó�»�j2�"·2x"p[��loq ��kmpsuokmº¹� lK�Þw¿¾m�

Ñ¿Ôc�2·;�s}�vyr��0­ ½�¡ � �§�X� ���B�.�X�������-�8�X�+���F½F���R� ¬ «6�-�
� �DÑ  3 $  ��¼«�]qsq^lÏãhÓyÓ+À�À�À�� ny�s}�v�r�� }s�KÓ�~huc¸
w¹v��sk�}CÓ'�]v�À*ucº�vyn��]�[Ó�»�j2�"·2x"p[��loq x*v�l]p[vT}�k��s�sv�p�� lK�Tw¿¾m�

Ñ   �|x|�oÍDn�qsqskmp[�sv�u����^��~�����lKkmpsw£v�p[r�n�uV}�k�j;�){�kmuo}mp[��loq^~�v�u�~hu�È/~hp[qsk�Ç-ÌDÍ*Î;·2�Bzo�^~huo����Û"~�qs��� �~hu �����
�X�-� � �����%��� �¾��«6� ­ ¡�¡u¡ ¬ �%¼��6�%�+��¢"¼M���:±����8� �%� ���	�-���	��¼�¼B��É8���0�.¢b�+�R��¼Ï�.��¼���¢(�R���e�
Ë����-«6���6�8� ��lclÏ��ÑyÑ�É ¦ Ñ�ÕTÑ��K·�lcps~hºiÕ�Ê�ÊyÊc�

Õ�Êc�2·
�ÏÈ
�®x)z]ps~���k[p��"���KÛ*v�u]uokmuTÁKkmp[�]�*n�uo��������nyk��^ºh~hu�����ª/k¿��z]º�n�p-È�z®{c»�n�p[}s�c~�qsk�}¿q^zcp[k���w¹v�p
r1z]º�q^~hlcºh~ò}�nyq^~�v�u9r�vT�Tzcº�v Õ%Ð µ Ñy� �f­ ¡�¡u¡ÑÄ���¢"�X�6�%�D� � ¬ �%��� �%��¬ �R���R���.���	�
¢"����� �)��v�º¹��Õ�Ë]�
lclÏ�  $  Ê ¦C 3  âc����z]º��=Ñ  $  Ñy�

ÕTÑ��|x|��Ò�km~�k[p�n�uo�Òª���Ãc~�r�r�kmp[r�n�u��E�^·ar1z]º�q^~hl]ºh~�kmp�r�vT�Tzcº�v�¼�Õ Ð µ ÑC¾m� ��j/~hl]º�v�r�ngq^�ok��^~����
»£uo�sq^~�q^zVq�w8Ózcp|»«u]qsk���ps~�kmp[qskt{T�T�sqsk�r�k��o�"���
�sÃ�Óz]ps~�}Ý�Ï�D{TÀ*~�qsÖ�kmpsº�n�uV�K��ÌokmÁcpszon�p[��Ñ  $  Ñ��

ÕyÕÞ�2Æ/~hºh~huoÇV�D»«uV}�����Ô �Æ������Õ��.���	�����
�=Ö��R�8�
�	�
�6�-�B×0¢"� � � �]Õ�Ê�Ê�Ê]�*È�kmp[�^~�v�uWÉc��Ñm~¹�
Õ�Éc�2Æ/~hºh~huoÇV�D»«uV}�����Ô �Æ������ÕFÁ.��É
�����X���8�E×0¢(� � � �]Ñ  $ 3  �Õ�âc�2Ò��VÎ;k¿v�p[��k2n�uo��Íi�]·�ºhw«ØTk�� Á.���6�-����±��-� � É-���-° ¬ «6� �8�ZÖ����b���8�R�
���@���ÂÀ§���X�R�-Õ³½D�
�����X�8� �cÆ�~hºh~huVÇV�

»£uo}�� �o·/zo��zo�sq�Ñ  3 $  �)·/l]lcºh~�}�nyq^~�v�ug�2v�qsk�Æ2·;Í�Í*ÕTÑ�Êc�]È�kmp[�^~�v�ugÑy� Ê]�
ÕyÚÞ�9ª1�]�2n�p[q^º�k���n�uV�����T����ÍDn�ps�]~¹� ½F� �b��� ��¬ �
�X���%�6�.��¼���¢(�R���R����� �]�;ºhz]À*k[p�·;}�ny�ck¿r
~�}�Íiz]Á]ºh~��^�c¸kmp[����Ñ  3  ÚT�
Õ�Ëc�9ª1�yÌ*�?z���v�u����^��À*v"Ø �Ï}�v�r�lcº�k�rtkmu]q"l]~hlKkmºh~huok�r1z]º�q^~hlcºh~�k[p[��� �=­ ¡�¡�¡·Ù(�����(�8���
�R�����(�§���=�.��¼ �

¼B¢"�6���-���R�����(� ���yv�º¹��ÑCÕÞ�]lclÏ�Vâ]Ñ�Ô ¦ âTÕyÚÞ�K·/l]ps~hº*Ñ   ��Ëc�Õ?�Þ�|{Ù�K��kmº�k¿r�� À§���X�R�-Õ��.���8Ú.��¢"�	���R����� � �	�-«6���R�X�
�R¢"�	� �9� �����s�X� �¹Û �8�
� �(¸�×0¢"� � � ��Æ/~hºh~huoÇV�D»«uV}y� �
{Þkmloqsk�r�ÁKkmptÑ  3 $  �)·/l]lcºh~�}�nyq^~�v�ug�2v�qsk�Æ2·;Í�Í/ÑCÚÞÑ��]È�kmp[�^~�v�ugÑy�hÕT�

Õ�Ôc�|x|�Bx*n�p[r
~�}s�Vnykmº¹� À.���-�R�XÕÅ±.�9× �Ü¬ �
�-���8���.���8Ú.��¢"�	���R�����U��� � Ö��X� � É-���-° ��Æ/~hºh~huoÇV��»«uV}y� �{Þkmloqsk�r�ÁKkmptÑ  3 $  �)·/l]lcºh~�}�nyq^~�v�ug�2v�qsk�Æ2·;Í�Í/ÑCÚ�ÕÞ�]È�kmp[�^~�v�ugÑy�hÕT�
Õ   �2·/u]uVn�lKv�ºh~���Ò�~�}mp[v-{Þ�T�sqsk¿r����K»«uV}���� ®¯�Æ� � �-��� � Ö��R�8�
�	�
�6�-�¾ËÍ���6¢"�%� �VÑ  $ 3  ��ª�k���~��^~�v�uÂÑ���Ñ��
ÉyÊc�2Íi�����
´ �?z�k�v�uV�]��Ò���ÍD�
zÏk�v�uo�c��Å
���
�¿�
�yx"�Vk[zcuo�c�y������zcuo�c��x;��Ò��y��À*v�ØK��Ò������
´=v�uV�]�

n�uo�����]�
��zÏk�k����^ÍD~hº�}s�Vn�p[��¸�n1p[k�}¿v�u]ÜV��zcp[n�Ácº�k�}¿v�r
l]zVq^~huo��lcº�nyq^w¹v�p[r9À*~�q^�-r�k�rtv�p[���^º�v�q
~hu]qskmpsw¹n�}¿k�� ��~hu ���	�
�-�X� � �����%��� �0�Æ«6� ­ ¡�¡�¡ ¬ �%¼��6�%�+��¢"¼f���:±����8� �%� ���	�-���	��¼�¼B��É8���F�.¢��8�R��¼
�.��¼@��¢"�R�����BËÍ���X«6���6�8�FÝ �R���X���6�-���RÞ �y·/l]ps~hº�Õ�Ê�ÊcÑy�É]Ñ��2Æ/~hºh~huoÇV� Ù6«6�������X������¼B¼���É8����Á��-�b���³½D���\��ß0�
�
° �oÕ�Ê�Ê�Ê]�


