
���������
	����������������������������� �"!$#%�&	��'���(!*)+#,�-#/.�01.&#,2�	��

3547698;:=<7>@?A3�B;CEDGF
HJILK@MONQPSR�TVUWUVNYX$Z\[^]WPSK`_SI�ILK�abKdceUVNQRgfhMOZ\iLf
j7kml kSn Upo"qVr�s@tuqSv;wGs�qVsyx n*z Rg[^MOILN{_SfVR

|Y} I�~%I�M } ILNQ�\fuK`_S[
���b�g�h�e�����V�u�O���{�V���S�9�+�`�`�+���&���9�

�&4���4�<7>-����:�8� 
abK`[^MOZ¡MOPdMQU�_dI�¢£fhMQILR¥¤fhMQZ�iGf¦I�§J[¨M{fhMp¤© [^MOZ\iLf`vdª%KSZ�TVIGNQ[OZ�_`fV_dI�_dI¬«�fVU j fVPS��U

® P`fg_dUg¢£fuMGfVU�w+sSw+sSvWs�¯V¯VsV°h±WqVs�s¬«�fVU j fVPS��U
n N{fu²GZ¡�

���b�g�h�e�
���V�u�O���{�V�Y�V³W�d�u�S³W�9��´�����µ�¶p·Y�E¸d¹

º�»7¼L½G¾p¿`Àu½
|Y} I/ceUV���¡UhÁÂZ�KSÃ¦ÄSNQUVÅS��ILRÆZ\[%iLUVK`[OZ�_SILNQIG_ ��Çu�ÉÈh�LÊ
� fVK�PSK`_dZ�NOI+i�MQIG_�ÄS��fVK`fuNYÃ�NQfVÄ }�ËÍÌÏÎ�Ð�ÑOÒ¬Ó IGR¬Å;IG_WÔ
_dIG_ÕZ¡K×Ö7Ø9v�_dZ\[¨MQZ¡K`i�M¦Ä9fuZ�NQ[¬Uuc%TVIGN^MQZ�iLIG[�ÙGÚpÛ ÑQÜ Û+Ý ÑLÞGÞLÞ�Ñ ÙGÚ+ß ÑQÜ ß@ÝAUVc Ë fV_pà^f�i�IGK�M¬MOU£M } IAP`K@Å;UVP`K`_dIG_
cáfViLIVv�Ä;U�[OZ¡MOZ�TVIgZ�K�MQILÃ�ILN{[�âLÛ ÑGÞLÞLÞLÑ â�ß�fuK9_ãf�cePSK9i�MOZ�UVKÕä �åÒ"æèç%é&êåë�Ê���� Ä`fVZ¡NQÁÂZ�[OIyTVIGN^MQI�oWÔ�_SZ�[áà¨UVZ�K@M
Ä`fhM } [�ì�Û ÑGÞLÞLÞLÑ ì7ß,[OP`i } M } fuM�ceUVN�I+fVi }¬í�Ì w ÑLÞGÞLÞ�Ñ{î vVì&ï�Z�[�f/Ú+ïeÔ Ü ïÉÔ�Ä`fhM } fVK`_ M } I%[OPSR�UVc9M } I%äÉÔ��¡IGKSÃuM }
Uuc�fu���åIG_SÃVIG[YZ�Kðì
ï�Z�[ñfhM%RyU�[^Mñâ�ï�a�M%Z\[%[ } UhÁÂK�M } fhMÂM } I�ÄSNQUVÅ`�¡IGRÆZ�[ñ~ j Ô } fVNQ_�Z¡K�M } I�[^MONQUVKSÃg[OILK`[OI k
z Ä`[OILP`_dUVÔEÄ;UV��òWKSUVRyZ\fu�;MOZ�RyI�fu��ÃVU�NOZ¡M } R'Z\[ÂÃ�Z¡T�ILK�ceUVNYM } I�iLfV[OI/Uuc îyÌ=ódk
ôuõ�õ�ôñö5÷dø�ù;ú�ûg÷døEü\ýL÷uþ�ÿ������{úLýpø��7þ�÷	�
�Qü���ý�÷døEü�������	�����������	�������������! #"��	��õ������dõ�$
% ú
&('�*),+��Â÷��-+/.;ù!){÷	�{ú,�0�1.;þ\÷��`÷�)32�)�÷�.;ù��-+dü4�5�6hü7�;ø8.�÷døEù!�,�;ý0hû9.;þÉú;:Sü�ø7&��-+	&��`÷Vû¦üÉý<.=),�2�){÷Vû¦ûyü7��2-$

> ?�@BADCFEHGJIJK3AML,E/@

NPO!QSRJO!TUR,VXWZYSW�QSW	[�Y]\]V^O!_a`�bcQed;O!bc_=Rgf1[�R,V1Qgf1YSO!h�i�W�jkQlV1[�Ql\*O!_�\*W�_=R,Y][�RSW�`aO!_nm9VXW�R,V�W�YHO!YJ_XO�RJ[Po!b�p�W�_
o!Y][�f1VqV1[�Qr[s\*O!ici�W�\*R,b�O!_tO!TB`�bcQed;O!bc_�RkfD[�R,V�Qkh8W�Rum�W�W�_vQ,f8W�\�b�w1\ZRSW�Y]jkbc_1[�icQ�xay;_aR,VXWzf�Y,W�QSW�_�RkfD[�fDW�Ylm�W
[�f�f1i�{s`�{-_1[�jrbc\kf�YSO�o!Y][�jrjkbc_Xo|RSW�\]V1_�bc}=~�W�Q�bc_�O!Y]`XW�Y�RSOzwD_�`�[|\*O!ici�W�\*R,b�O!_nO!TJ�6Q,VXO!YSR,�P`�bcQed;O!bc_�R�f1[�R,V�Q
h8W�Rum�W�W�_�Q,f8W�\�b�w1\UW�_�`�f8O!bc_=R,Q�bc_r[Hf�i5[�_1[�Y�o!Y][�f�V�x���VXW�Q,W9f�YSO!h�i�W�jrQ#R,~�Y,_�Q<O!~XR<RSO�h8W9jg~�\0VrV1[�Y,`�W�Y#R,V1[�_
d6~�QSR#w1_1`�bc_XoB`�bcQed;O!bc_�R<f1[�R,V1Q��!W�p�W�_kQ]bcjkf�i�W�\�[�QSW�Q�m9VXW�YSW�w1_�`1bc_Xo�`�bcQed;O!bc_�R<f1[�R,V1Q#bcQ#W	[�QS{k[�YSW��/�#�uV1[�Y,`JT�O!Y
w1_1`�bc_XolQ,VXO!YSRU`�bcQed;O!bc_=R�fD[�R,V�Q�x#NPO!YSW�Q,f8W�\�b�w1\�[�ici�{!�Xm�W�\*O!_�Q,bc`XW�Y�R,VXW�T�O!ici�O	m9bc_�oz�c���=�!���=�S�]�����D���,�Z������ ������1�
¡�¢ ���!� ¡D£ �����c��¤¦¥

�!��§��*�¦¥©¨Z[�_z~�_�`1bcYSW�\*RSW�`zf�i5[�_1[�Y�o!Y][�f�VPª¬«®°¯#±,²l³�W�jgh8W�`�`XW�`|bc_|´�µ��
¨�f1[�bcY,QB¶�·!¸�±]¹�¸*º!±�»�»�»�±*¶�·�¼!±]¹�¼!ºHO!T�p�W�Y,R,bc\*W�Q9O!T<ªl�
¨�f8O!Q,b�R,b�p�W�bc_=RSW�o�W�Y,Q¾½	¸�±�»�»�»�±]½*¼=�
¨Z[Z¿Ài�W�_Xo�R,V�Á1T�~�_1\*R,b�O!_zÂ�¥!²ÄÃÆÅ�ÇÈ�

É �D�k¥©¨�f1[�bcYSm9bcQ,W�p�W�YSRSW*Ê=�u`1bcQed
O!bc_=RBf1[�R,V�Q�Ë�¸�±�»�»�»	±,Ë�¼�Q]~�\]V|R,VD[�R9TÌO!Y�W	[�\]V
Í «®Î�±�»�»�»�±]ÏM��ËÈÐ#bcQ9[�_|·�Ð��
¹	ÐÌ�uf1[�R,VÑ[�_�`zi�W�_Xo�R,V1ÒuÓË�Ðu³�ÔÕ½]Ð6x

6Î	³

Ö6×XØ0ÙÓÚ�Û�ÜDÚuÝ�Þàß#áMÛ0ÙeâHáMØ0ß�ã�Û*ä	å�á�Ý�ÞÀæàåUÚuÝ�Þàß�Ø�ç	ÚuÝ	Û�Ù�áMØ0ßèØ¾é�ÞÀß°Þ Ú°Û0Ù�Ø,Ú�ÚuÝ	å�ê8åSä*Ú°Ù°ç�ëté*Û�Û�Ù#ìzÞàßeâ	ç�ä�ã�å�åSägí�ä�Ü�Û�Ù°ë�Ø,ÚuÞÀî6Ø
Û*ä�æàåSØ6é�åèÜ4ÙeÛ*ëÕï3ä�Þàé*å6Ùeß°Þ Ú�ðBÛ�Ü8ñ!òØ0Û9×XØ�ç�æàÛ�ó�×XØ]ÙÓÚuÞÀØ�æÀæ ð�ß°ç�ô�ô�Û0ÙÓÚ°å6ã�õ�ð�ö�÷3×1ø8ñ	×sù5×1ÙeÛ�î�ó!ú�û*ü�ý�ý6þ0ÿ������Xú���ü0û���	0û�	�
�����XØ0ä�ã�õ�ð
� ê���ü0ö�í��3ø1×sù5×������Èø��¦ô�ÙeÛ���å6î
Úèý;û*þ0ü0ú*þ�;ó

Î



 � ¡�¢ ���ÑbcQ9[JQSW�}-~XW�_�\*W(�����±���¸�±��=¸�±�»�»�»	±��	�,±��
�
³èO!T3p�W�YSR,bc\*W�QB[�_�`|W�`Xo�W�Q¾Q,~�\]VzR,V1[�R����H\*O!_�_XW�\*R,Q�	���F¸9[�_�`
���r��J« Î�±�»�»�»�±��S³�x�y
T3Ë�Ð�«®�·�Ð�«�����±���¸�±��=¸�±�»�»�»	±��	�,±��
�È« ¹	Ðe³�R,VXW�_zi�W�_Xo�R,V Ò ÓË�Ðu³<«�� �Ð��È¸ ÂS���Ðu³�x�³
��V1bcQ/f1YSO!h�i�W�j [�icQSO|QSW�W�jkQBRSOzh8Wl\*O!_�Q,bc`XW�Y0[�h�i�{PV1[�Y]`XW�Y/R,V1[�_ÑR,VXWJTÌO!ici�O�m9bc_XozQ,bcjkbci5[�Yg�0�-� £ �u���*�/������ ������1�
¡�¢ ���!� ¡D£ �����c��¤¦¥��!��§��*��¥�[�_�~�_�`1bcYSW�\*RSW�` f�i5[�_1[�Y�o!Y][�f�V ª « °¯<±,²g³BW�jgh8W�`�`XW�`�bc_�´ µ ��`�bcQSR,bc_�\*R�f1[�bcY,Q
O!T�p�W�YSR,bc\*W�Q(¶�·�¸�±]¹!¸*º!±�»�»�»	±*¶�·�¼=±]¹�¼�ºrO!T�ª [�`!d6[�\*W�_=RHRSOPR,VXWr~�_-h8O!~�_�`XW�`sTÓ[�\*W!�3[|f8O!Q,b�R,b�p�W�bc_�RSW�o�W�Yl½l[�_�`
[aT�~�_�\*R,b�O!_ ÂP¥�² Ã Å�Ç�� É �D�M¥qf1[�bcYSm¾bcQSW�p�W�YSRSW*Ê-�u`�bcQed;O!bc_�RÑf1[�R,V�Q|Ë�¸�±�»�»�»	±,Ë�¼�Q,~1\]V R,V1[�RPTÌO!Y|W	[�\0V
Í « Î�±�»�»�»�±]ÏM��ËÈÐBbcQ�[s·�Ð��
¹�Ð��uf1[�R,Vt[�_�` � ¼Ð��È¸ i�W�_Xo�R,V1Ò
ÓË�Ðu³¦Ô ½�x�� V�bci�WzR,V�W¦Q,VXO!YSRSW�Q,Rr`�bcQed;O!bc_�R(f1[�R,V�Q
f�Y,O!h�i�W�j©bcQ|fDO!i�{�_XO!jkb5[�ici�{ÕQSO!i�p�[�h1i�W TÌO!YZ_XO!_��°w�Ê-W�` Ï [�_�`t·�¸�±S· µ ±�»�»�»	±S·�¼�±]¹�¼�±�»�»�»	±]¹ µ ±]¹�¸ZO�\�\�~�Y,Y,bc_Xo^bc_
O!Y,`�W�Y�m9VXW�_sT�O!ici�O	m9bc_Xo¦R,VXWkh8O!~�_�`1[�YS{¦O!T�ª ÓQ0[�{�³B\�i�O-\���m¾bcQSWP�p�b5[z[ZYSW�`�~�\*R,b�O!_sRSO¦R,VXWJjkbc_��u\*O!QSR��1O	m
f�Y,O!h�i�W�j(³���f�Y,O!h�i�W�j 6Î	³�bcQUW	[�Q]bci�{zf�YSO	p�W�`¦RSOrh8W��¾�<�uV1[�Y,`zT�O!Y9Ïr« �¦ÓQSW�W"!-W�\*R,b�O!_#�!³�x
$�be�FNÑ\&%�O!Y,jkbc\��Ñ[�_�`'!Xbcjk\]V�b7�($�W�p-b*) +�,�Q]VXO	m�W�`�R,V1[�R�bcTèR,VXWJf�i5[�_1[�Y,b�R
{Ñ\*O!_�`1b�R,b�O!_ bcQ�`�YSO!f�f8W�`PR,VXW�_

f�Y,O!h�i�W�j 6Î	³¾bcQ��¾�<�uV1[�Y,`sbc_sR,VXWJQSR,YSO!_Xo|QSW�_1QSWgT�O!Y�Ï¦«-��x�N¦O!Y,W�O	p�W�Y���W*Ê-RSW�_�`1bc_XoZRSW�\]V�_�bc}-~XW�Q�bc_s�3W�Y,i
[�_�`�!�V1bci�O�[�\]V.) /
,°�<[Pf�QSW�~�`XO��uf8O!i�{�_XO!jkb5[�ièR,bcjJW|[�i�o�O!Y,b�R,V�jÆbcQl`XW�Q,\�Y,bch8W�bc_0) +1,�m9V�bc\0Vno!b�p�W�_q[P[�\*{�\�icbc\
`�bcY,W�\*RSW�` o!Y][�f�V'2 [�_1` `�bcQSR,bc_�\*RHp�W�YSR,bc\*W�QH·z[�_�` ¹kO!T32 w1_�`�Q�Ïq�w�Ê-W�`D³�i�W�_Xo�R,V��uh8O!~�_�`XW�`�bc_=RSW�Y,_1[�ici�{
p�W�YSRSW*Ê-�u`�bcQed;O!bc_=R/f1[�R,V1Q�T�Y,O!j ·gRSO�¹�x

yuR][�be�D�ÈW�Y]iÈ[�_�`4!�V�bci�O�[�\]V5) 6�,�\*O!_1Q,bc`XW�YSW�`¦R,VXW�YSW�i5[�RSW�`Ñf�YSO!h1i�W�j O!T3w1_�`�bc_�okbc_P[�_Ñ~�_�`�bcYSW�\*RSW�`zo!Y][�f�V
R,VXWUjr[�ÊXbcjg~�j¬_-~�jgh8W�Y�O!T�bc_=RSW�Y,_1[�ici�{�p�W�YSRSW*Ê-�u`�bcQed;O!bc_�R<f1[�R,V1QÈO!T1i�W�_Xo�R,V87:9|Å�Ç�[�_�`�O!T1i�W�_Xo�R,Vlh8O!~�_�`XW�`
h={;709�Å�Ç \*O!_�_XW�\*R,bc_�o�R
mèO|o!b�p�W�_sp�W�Y,R,bc\*W�QB·�[�_�`�¹=x¾��V�W�{zQ,VXO	m�W�`sR,V1[�RBTÌO!Y<7.= 6s>7.=0?(TÌO!Y/R,VXW
h8O!~�_�`�W�`q\�[�QSW�³kR,VXW�QSW¦f�Y,O!h�i�W�jkQ([�Y,WÑ[�ici9�/�#�uVD[�Y,`�x y
_qR,V�bcQ(fD[�fDW�YkmèWÑf�YSO	p�WPR,V1[�R(f1YSO!h�i�W�j 6Î	³rbcQ
�/�#�uV1[�Y]`zbc_|R,VXWHQ,R,YSO!_XokQSW�_�Q,W!x
� f�f1i�{-bc_Xok`�{-_1[�jrbc\�f�YSO�o!Y][�jkjrbc_XokRSW�\]V1_�bc}=~�W�Q��1Q,bcjrbci5[�Y�RSOrR,V�W�O!_XW�Q�~�Q,W�`zh�{@) +X�A/1,°��m�WHQ,VXO�m R,VXW

f�Q,W�~�`XO��uf8O!i�{-_�O!jkb5[�iFR,bcjJWHQ,O!i�p�[�h�bcicb�R
{|O!T3R,VXW�i�W�_Xo�R,V��uh8O!~�_�`�W�`|`�bcQed;O!bc_�R9fD[�R,Vzf�YSO!h�i�W�j 6Î	³�TÌO!Y¾Ïr« ��x
��VXW�RSW�\]V�_1bc}=~XW9mèW¾[�f1f�i�{gV�W�YSW�\*O!_�Q,bcQSR,Q�O!TDY,W�TÌO!Y,jg~�i5[�R,bc_XoHR,VXW�QSW9`�bcQ°d
O!bc_=R�f1[�R,V�Q#f1YSO!h�i�W�jkQ<bc_kRSW�Y,jkQ

O!TFwD_�`�bc_XoH[�Q,VXO!YSRSW�Q,Rèf1[�R,V�bc_�[H\*W�YSR][�bc_�Ói5[�YSo�W�³�[�\*{-\�icbc\B`�b�o!Y0[�f�V�x���VXW����1�u�u�=� £�B � ¢0¡ � ¢DCEB¾¡D£ �=�*�5�*¤¬bcQ�[
m�W�ici7�(�=_�O	m9_|W*Ê�[�jkf�i�W�O!T3[g\*O!j�h�bc_D[�RSO!Y,b5[�iFO!fXR,bcjkb�F�[�R,b�O!_Pf�YSO!h�i�W�j R,V1[�R�\�[�_|h8WBYSW�T�O!Y,j�~1i5[�RSW�`zbc_�R,VXW�QSW
RSW�Y,jrQ�x�y
_lf1[�YSR,bc\�~1i5[�Y���T�Y,O!j¬R,V1bcQ#YSW�TÌO!Y]j�~�i5[�R,b�O!_lO!_�W�`�W�Y,b�p�W�Q<[/f�QSW�~�`XO��uf8O!i�{�_XO!jkb5[�i=R,bcjJW�[�i�o�O!Y,b�R,V�j T�O!Y
R,VXW�bc_=RSW�o�W�YG�-_1[�f�Q0[�\��gf�YSO!h�i�W�j ÓQSW�W!��W!x o�xc�H%�VD[�fXRSW�YUÎ�+/O!TI) J1,�³�x � \*R,~1[�ici�{!�=bc_�RSW�o�W�Yèicbc_XW	[�Y<f�YSO�o!Y0[�jkjkbc_Xo
b�R,QSW�icTè\�[�_shDW�p-b�W�m�W�` [�Q�[rQ]VXO!YSRSW�QSR�f1[�R,VÑf�YSO!h�i�W�j bc_�[ri5[�Y,o�WJ[�\*{�\�icbc\lo!Y][�f�VaÓ\�T;xI)�Î�Î�,�³��MR,V�bcQ9{�b�W�ic`�Q�[
f�Q,W�~�`XO��uf8O!i�{-_�O!jkb5[�i�R,bcjkWl[�i�o�O!Y,b�R,V1j T�O!YBbc_�RSW�o�W�Y�icbc_�W	[�Y/f1YSO�o!Y][�jkjkbc_�o(bcT�R,VXWl_=~1j�h8W�Y�O!T�\*O!_�QSR,Y][�bc_=R,Q
bcQ9wXÊ-W�` Ó\�T;xK) LM,°�1QSW�W�[�icQSON%UV1[�fXRSW�Y�Î�JlO!T�)�Î	O�,�³�x

��VXW�O!YSo�[�_1b�F�[�R,b�O!_PO!T�R,V1bcQ9f1[�f8W�Y9bcQ/[�Q¾T�O!ici�O	m¾Q�xUy
_4!-W�\*R,b�O!_4�Jm�W�Q,VXO�m R,V1[�R/R,VXWHi�W�_�o�R,V��uh8O!~�_�`XW�`
`�bcQ°d
O!bc_=R�f1[�R,V�Q�f�Y,O!h�i�W�j 6Î	³BbcQ��/�#�uV1[�Y]`Ñbc_ R,VXWJQSR,YSO!_XozQSW�_1QSW!x��¾W*Ê�R���bc_'!-W�\*R,b�O!_'P���mèWk\*O!_1Q,bc`XW�Y�[�_
[�~�ÊXbcicb5[�YS{�f�YSO!h�i�W�jzx�y;_Q!�W�\*R,b�O!_�Q36Hm�W/Q]VXO	m R,VXWBf�QSW�~�`�O��ufDO!i�{�_XO!jkb5[�i1R,bcjJWBQSO!i�p�[�h1bcicb�Ru{�O!T�f�YSO!h�i�W�j 6Î	³
T�O!Y¾Ïk« ��xGR3bc_D[�ici�{!�1bc_S!-W�\*R,b�O!_4?gm�WHf�YSW�QSW�_=R9[JT�W�m \*O!_�\�ic~�`1bc_XorYSW�jr[�Y��=Q�x

��V�YSO!~Xo!V�O!~XRèR,V1bcQUf1[�f8W�Y�mèW�Q,VD[�ici8~1QSW�R,VXW�TÌO!ici�O�m9bc_Xor_�O�R][�R,b�O!_�x�¯(UT<³0±,²(UT�³�[�_�`¦ªV) TW,�YSW�f�YSW�QSW�_=R,Q
R,VXWzQ,W�RgO!T9p�W�YSR,bc\*W�QkO!TBª bc_�T��<R,V�WZQ,W�RgW�`�o�W�QJO!T/ª bc_�TÄ[�_�`^R,V�WZQ]~�hXo!Y][�f�V O!T/ª bc_�`�~�\*W�`^h={XT��
YSW�Q]fDW�\*R,b�p�W�i�{!x¦y
T�Ë bcQ�[zfD[�R,V [�_�`'Y�±�� [�YSWrp�W�Y,R,bc\*W�Qgbc_ Ë R,V�W�_�Ër�YÈ±���³H`XW�_XO�RSW�Q�R,VXWrQ,~�h1f1[�R,V�O!TUË
\*O!_�_�W�\*R,bc_XoZYP[�_1`[�Dx<y;T�Ë bcQU·��U�u�uf1[�R,VP[�_�`;\®bcQ9[�_]�u�
¹��uf1[�R,V|R,VXW�_Zm�WH`XW�_�O�RSW�h�{ZË ^&\ÄR,VXW�·��
¹��uf1[�R,V
YSW�Q]~�i�R,bc_Xo(h={ZR,VXWH\*O!_�\�[�RSW�_D[�R,b�O!_PO!T�R,V�WHf1[�R,V�Q¾Ë [�_�`S\kxèy;_¦[r`�bcYSW�\*RSW�`zo!Y0[�f�VP[k[�Y]\(�Y�±��X³u�
[�Y,\gbcQ¾[�_
[�Y,\HT�YSO!j_Y¦RSO`�8x

�



� �������	�UC�GJ@	
���
y;_|R,V�bcQ�Q,W�\*R,b�O!_¦m�WHQ,VXO�m R,V1[�R�R,V�W�TÌO!ici�O�m9bc_Xo(f1YSO!h�i�W�j bcQ��/�#�uVD[�Y,`zbc_|R,VXW�QSR,YSO!_XokQSW�_1QSW!¥

�!��§��*�¦¥©¨Z[�_z~�_�`1bcYSW�\*RSW�`zf�i5[�_1[�Y�o!Y][�f�VPª¬«®°¯#±,²l³�W�jgh8W�`�`XW�`|bc_|´ µ �
¨(·�±]¹g`�bcQ,R,bc_�\*R�p�W�YSR,bc\*W�Q¾O!T�ª [�`�dS[�\*W�_�R¾RSOkR,VXW�~�_-h8O!~�_�`XW�`ZTÓ[�\*W!�
¨Z[Jf8O!Q,b�R,b�p�WHbc_=RSW�o�W�Y,QB½��
¨Z[Z¿Ài�W�_Xo�R,V�Á1T�~�_1\*R,b�O!_zÂ�¥!²ÄÃÆÅ�ÇÈ�

É �D�k¥©¨�f1[�bcYSm9bcQ,W�bc_�RSW�Y,_D[�ici�{|p�W�YSRSW*Ê=�u`1bcQed
O!bc_=R9·��
¹��uf1[�R,V�Q�Ë�¸�±�»�»�»�±,Ë�¼
Q,~1\]V|R,V1[�R¾i�W�_Xo�R,V Ò ÓËÈÐu³�Ôv½�±� Í « Î�±�»�»�»�±]Ï�³�x

��!³

��V1bcQUbcjkf�icb�W�Q�R,V1[�RUR,VXW�i�W�_Xo�R,V|h8O!~�_1`XW�`(`1bcQed
O!bc_=R�f1[�R,V�Q�f�Y,O!h�i�W�j 6Î	³�bcQU�¾�<�uV1[�Y,`|bc_�R,VXW�QSR,Y,O!_XoJQSW�_�QSW
�W�p�W�_ÑYSW�QSR,Y,bc\*RSW�`¦RSOrbc_�QSR][�_1\*W�Q�m9VXW�Y,WH½�¸è« ^	^	^X« ½*¼�³�x

��VXW������ ¢ �Ó��� É ¢ �����7�Ó��� ¡D£ ���*�5�*¤ �P ! � �¾³B\*O!_�Q]bcQSR,Q�O!T;¥�����§��*�D¥B[zQSW�R�O!T�p�[�Y,b5[�h�i�W�Q�� « ¶�Y�¸�±�»�»�»	±�Y���º
[�_�`n[zQSW�R�O!T�R,V�YSW�W*�uicb�RSW�Y][�i�\�i5[�~�QSW�Q�� « ¶���¸	±�»�»�»	±�����º��ÈW	[�\]V^icb�RSW�Y][�i�h8W�W�_�W�b�R,VXW�Y YDÐ�O!Y �YDÐ;�"!��1�*���Ó�e���1¥
bcQ/R,VXW�YSWl[kQ][�R,bcQ]TÌ{�bc_Xo�R,Y,~XR,Vs[�Q,Q,b�o!_�jJW�_=RBTÌO!Y#�%$ � Q][�R,bcQ,T�{-bc_�o(R,Y,~�R,VP[�Q,Q,b�o!_1jJW�_�RBT�O!Y#� bcQ�[kT�~�_�\*R,b�O!_
�J¥&� Ã ¶�R,Y,~�W�±,T�[�icQSW!ºZQ,~1\]V R,VD[�RHW	[�\]V^\�i5[�~�Q,W(O!T'� \*O!_�R][�bc_1Ql[�Rgi�W	[�QSRlO!_XWrR,Y]~XWricb�RSW�Y][�iex#P ! � � mU[�Q
Q,V�O	m9_|RSO(hDW��/�#�u\*O!jrf�i�W�RSW�h={[%�O=O � ) �
,°x

(*),+�-/.0+21 3�4 �����c���=�!���=�S�]�����D���,�|���Ì�� *�����1� ¡�¢ ����� ¡D£ ���*�5�*¤6587:9k�Ì�<;<=��
� ¢�£ �(���������H�*� £ ���-�������X����>
= £ ���@?A> ��W�R,Y][�_�Q,T�O!Y,j_P ! � � RSOrf�YSO!h�i�W�j ��!³�TÌO!Y9bc_�QSR][�_�\*W�Q9m9VXW�YSW�ÂS���³ 9s¶�Î�±��-±�P=ºkTÌO!YUW	[�\0VS� 9z²rx
$�W�RB� « ¶�Y�¸�±�»�»�»	±�Y/�1ºlh8W�[rQSW�R/O!T�p�[�Y,b5[�h1i�W�QB[�_1`C�Ä« ¶���¸�±�»�»�»	±��D��ºJh8W�R,VXW�Q,W�R¾O!T#\�i5[�~�Q,W�Q/bc_s[�_

[�Y,h1b�R,Y][�YS{�bc_�QSR][�_1\*WèO!T P ! � �Hx
%�O!Y]YSW�Q,f8O!_�`�bc_XoURSO/R,V�bcQ3bc_�QSR][�_�\*W�O!T P ! � �nm�Wè`XW�w1_�W�[Uo!Y0[�f�Vlª «®°¯#±,²l³
[�_�`P[Ji�W�_Xo�R,V¦T�~�_�\*R,b�O!_¦Â3¥�²®Ã Å�Ç�[�Q¾TÌO!ici�O�m9Q�¥

¯ ¥�« ¶�·�±]¹!º"E¦¶= Í ±(�=³9 Å µÇGF Í Ô�6IHKJ��0L �U�(Ô56IH�[�_�` Í J4�	MÄÎrÓjkO-`;�!³]º��
² ¥�« ¶�¶= Í ±(�=³0±	eÏ8±,Â°³]º F j([�ÊD¶ F ÍON Ï F ± F � N Â F ºB«ÄÎ�º

E ¶�¶�·�±	�� ÍPN Î�± O�³]º F Í « Î�±�»�»�»�±��0HKJ�LsºE ¶�¶=�� ÍON Î�± 6IHÈ³0±]¹�º F Í «ÄÎ�±�»�»�»�±��0HQJ�Lsº��

ÂS���³U¥�«

RSSSSSSSSSSSST SSSSSSSSSSSSU

P bcT �/« ¶=�� ÍVN Î�± 6 Í&N 6�³0±	�� Í&N �-± 6 ÍON P!³]º
O!Y �/« ¶=�� ÍVN Î�± 6 Í&N �!³0±	�� Í&N �-± 6 ÍON Î	³]º
O!Y �/« ¶=>6IHQJX�0L N � Í J Î�± 6 ÍON 6�³0±	>6IH�J �0L N � Í JX�-± 6 ÍON P!³]º
O!Y �/« ¶=>6IHQJX�0L N � Í J Î�± 6 ÍON �!³0±	>6IH�J �0L N � Í JX�-± 6 ÍON Î	³]º

TÌO!Y Í «ÄÎ�±�»�»�»�±@H<�
� bcT �/« ¶=��XWHQJ �=³ N Î�± 6 ÍON 6�³0±	��XWHXJ �-³0± 6 ÍON P!³]ºJ[�_�`QY1ÐK9 ���

O!Y �/« ¶=��XWHQJ �=³ N Î�± 6 ÍON 6�³0±	��XWHXJ �-³ N �-± 6 Í&N P!³]ºg[�_�`Y�Y Ð 9Z� �
TÌO!Y Í «ÄÎ�±�»�»�»�±@H<�U�g«ÄÎ�±�»�»�»�±@L �

Î O�R,VXW�YSm9bcQ,W
R�b�o!~�YSW(Î�Q,VXO�m9QUR,VXW�o!Y0[�f�V¦[�Q,QSO�\�b5[�RSW�`zm¾b�R,V

� « ¶�¶[�Y�¸	±\�Y µ ±�Y]�º!±*¶�Y�¸�±^�Y µ ±_�Y]�º!±*¶[�Y�¸	±�Y µ ±\�Y�]�º!±*¶�Y�¸	±�Y µ ±�Y�]�º�º!»
y;_kR,VXW9w�o!~�YSWUR,VXW¾_=~�jgh8W�Y<bc_�Q,bc`�W�R,VXW9\�bcY,\�i�W/_XW*Ê�R<RSOg[�_rW�`Xo�W9\*O!Y,YSW�Q]fDO!_1`�Q#RSOHR,V�W9i�W�_Xo�R,VkO!T8R,V1[�RèW�`Xo�W!x
��V�W�i�W�_Xo�R,V��°O!_XW�W�`Xo�W�Q9V1[�p�WH_XOk\�bcY,\�i�Wg\�i�O!QSWHRSOrR,VXW�j O!_|R,VXWHw�o!~�YSW!��RSO([�p�O!bc`¦O�p�W�Y,\�YSO�m9`�bc_Xo�x

P



3

3

3

3

3

3 3

3

3

3

3

3

u1

u1

u2

u3u3

u3

u1 u1u1 u1

u2 u2 u2 u2

u

r

3 u3u3 u3

2 22 2

2 2 2 2

22 2 2

1 2 3 4 5 6 7 98 10

0

1

2

3

4

5

6

7

8

9

10

11

12

0 12 13 14 15 16 17 18 19 20

u

u

u

u

u

u1

u1

2

3

3

2

2

11

s

R�b�o!~�YSW(Î�¥<y
_1QSR][�_�\*W�O!TÈR,VXW�jr[�ÊXbcj�~�j i�W�_Xo�R,V��uh8O!~�_�`XW�`Z`�bcQ°d
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bc_=RSW�YSW�QSRSW�`nbc_�W�`Xo�W*�u`�bcQ°d
O!bc_=RHf1[�R,V�Q	xJy
_�`�W�W�`��Fm�Wr\*O!~�ic` h={ �6`�W�\*O!_�R,Y][�\*R,bc_�o!�¦W	[�\0V�p�W�YSRSW*Ê ���« ·�±]¹(O!T
`XW�o!Y,W�W 6JR,Y][�_1Q,TÌO!Y]j R,VXW�o!Y][�f1V¦\*O!_�QSR,Y]~�\*RSW�`¦bc_|R,V�W�R,VXW�O!YSW�j bc_¦[Jo!Y0[�f�V|m9VXW�Y,W�W	[�\]VPp�W�YSRSW*Ê]���«t·�±]¹
V1[�Q9jr[�Ê�bcjg~�j `XW�o!YSW�W P�x

yuR][�be���3W�Y,i<[�_1`'!�V�bci�O�[�\]V ) 6�,<V1[�p�WkQ]VXO	m9_sR,VD[�R�bcT�R,VXWJ\*O!_�`1b�R,b�O!_ R,V1[�R�·|[�_�` ¹r[�Y,WJ[�`!d6[�\*W�_=R�RSO¦[
\*O!jkjkO!_�TÓ[�\*WèbcQ3`�YSO!f�f8W�`BR,V1[�_�f�YSO!h�i�W�j ��!³�bcQÈ�¾�<�uV1[�Y,`HT�O!YÈÏk«���xÈ�ÈO¾QSW�WèR,V1[�RÈT�O!YÈÏk«���f�YSO!h1i�W�j ��!³
bcQ��/�#�uV1[�Y]`Ñ\*O!_1Q,bc`XW�YBR,VXW = ¢�£ �Ó�Ó�Ó�Ó��� = £ �����c��¤¦¥B����§��*��¥9bc_=RSW�o�W�Y,QB� ¸ ±�»�»�»�±�� � � !��1�*���Ó�e���3¥¾R,VXW�YSWlW*ÊXbcQSR,Q�[
QSW�R����
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R
mèO¦bc_=RSW�Y,_1[�ici�{Pp�W�YSRSW*Ê-�u`�bcQed;O!bc_�R�·��
¹��uf1[�R,V�Q/W	[�\]V O!_XWlO!T�i�W�_Xo�R,V�[�R�jJO!Q,R �XWH J¬Î	³VJ Î��
��� � �Ð��È¸ ��Ð�bcT
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_XO(i5[�hDW�iF\�i�O!Q,WHRSOkR,VXW�j [�YSWHi�W�_Xo�R,V��°O!_�WHW�`Xo�W�Q�x

� � @ ��I��gL��0L��UC��
	JCFE��� 
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y;_|R,VXWH_�W*Ê-R�QSW�\*R,b�O!_1Q9m�W�YSW�`�~�\*W�f1YSO!h�i�W�j 6Î	³�TÌO!Y9Ïk«��lRSOkR,VXWHT�O!ici�O	m¾bc_Xo(f�Y,O!h�i�W�jz¥

�!��§��*�¦¥©¨Z[J`�bcYSW�\*RSW�`Ñ[�\*{-\�icbc\Ho!Y][�f�V]2 «®�� ±��B³��
¨�`�bcQSR,bc_�\*R9p�W�YSR,bc\*W�Q�� [�_1`STnO!TW2P�
¨�f8O!Q,b�R,b�p�W�bc_=RSW�o�W�Y,Q¾½	¸�±�»�»�»�±]½*¼=�
¨�i�W�_Xo�R,V¦T�~�_�\*R,b�O!_1Q�Âe¸�±�»�»�»	±,Â�¼H¥�� Ã Å�ÇÈ�

É �D�k¥©¨¦[�`�bcY,W�\*RSW�`��/� T3�uf1[�R,VsË « �� « ����±��1¸*±��-¸�±�»�»�»�±��D�S±��
�è« T<³9Q,~�\0VÑR,V1[�R
i�W�_Xo�R,V Ò�� ÓË�³�ÔÕ½]Ð;±  Í «ÄÎ�±�»�»�»	±]Ï�³��1m9VXW�YSW�i�W�_Xo�R,V Ò�� ÓË�³<«�� ����È¸ Â5ÐS��
��³�x

�P!³

y
_HR,V�bcQÈQ,W�\*R,b�O!_�m�W�O!h�QSW�YSp�W�VXO	m^f�YSO!h1i�W�j �P!³�\�[�_lhDWèQSO!i�p�W�`lbc_��r��07 ¼ ³FR,bcjJW�[�_1`��r�	S7 ¼ ³�Q,f1[�\*W!�
m9V�W�YSW�	 « F � F ±�� « F � F [�_�` 7a«tjr[�Ê ¸! �Ð" ¼È½0Ð6x ��W¾[�YSW¾[�Q,Q]~�jkbc_XoH[BY][�_1`XO!jl�
[�\�\*W�Q,Qèjr[�\]V�bc_�W�m9b�R,V
~�_1bcTÌO!Y,j \*O!QSR�jkW	[�Q,~�YSWZ[�Q�jJO�`XW�i#O!TU\*O!jrf�~XR][�R,b�O!_ ÓQSW�W')�ÎE,�³�x|�9V=~�Q	��f�YSO!h1i�W�j �P!³H\�[�_ h8WrQSO!i�p�W�`nbc_
f�Q,W�~�`XO��uf8O!i�{-_�O!jkb5[�iÈT�O!Y¾wXÊ-W�`sÏMx*RXO!YB_XO!_��°wXÊ�W�`ÑÏ¦R,VXWlf�YSO!h�i�W�j bcQB�¾�<�uV1[�Y,`Ñbc_¦R,V�WgQSR,Y,O!_Xo�Q,W�_�QSW$# [
YSW�`1~�\*R,b�O!_zp�W�YS{Zjg~�\]VPQ,bcjkbci5[�Y�RSOrR,VXW�YSW�`�~�\*R,b�O!_PQ,VXO�m9_|bc_|R,VXWHi5[�Q,R9QSW�\*R,b�O!_Ñf�YSO	p�W�Q9R,V�bcQ�x
��W�~�QSW�VXW�YSW�R,VXW�Q][�jJW�bc`�W	[k~�QSW�`¦h�{[$�be�DNP\&%�O!Y,jkbc\��z[�_1`#!�bcjk\0V�b7�($�W�p�b ) +�,�bc_zO!Y,`�W�Y�RSOrwD_�`ZRum�O

i�W�_Xo�R,VX�uhDO!~1_�`XW�`Z`�bcQed;O!bc_�RUf1[�R,V1Q�bc_|[�_z[�\*{�\�icbc\�`�bcYSW�\*RSW�`Zo!Y][�f1V|bc_�f1QSW�~�`XO��uf8O!i�{�_XO!jkb5[�iDR,bcjJW!x<�B[�jJW�i�{!�
m�WgQ]V1[�ici ��W�W�fsm¾b�R,V¦W	[�\0Vsp�W�YSRSW*ÊS�|O!TK2 [rR][�h�i�W�%'&lm9b�R,VPW�_=R,Y,b�W�Q�bc_�`XW*Ê�W�`Ph={¦Ï=�°R,~�f�i�W�QJ�(�¸�±�»�»�»	±�(=¼�³��
m9V�W�YSW�(�ÐW9¦Å [�_�`NOkÔ)(�Ð3Ô�7  Í «ÄÎ�±�»�»�»	±]Ï�³�x !�O��*%�&/VD[�Q/>7KJnÎ	³ ¼ W�_=R,Y,b�W�Q�x,+B~�Y]bc_XoHR,VXW¾W*Ê-W�\�~�R,b�O!_ZO!T
R,VXWJ[�i�o�O!Y,b�R,V�j [�_ÑW�_=R,YS{ �( ¸ ±�»�»�»�±�(=¼�³�O!T-% & \*O!_=R][�bc_�QBW�b�R,VXW�Y/.1032XO!YB[�_PO!Y]`XW�YSW�`sf1[�bcYl�Y�±	�(*4 ¸ ±�»�»�»	±�(*4 ¼ ³S³
T�O!Y9QSO!jkW Y#95� [�_�`��( 4 ¸ ±�»�»�»	±�( 4 ¼ ³39¦Å ¼Ç Q,~�\]VzR,V1[�R��Y�±��X³396�®[�_�`7(�Ð�«8( 4Ð J^Â5ÐS�Y�±��X³� Í «ÄÎ�±�»�»�»	±]Ï�³�x
$�W�R � ¸ ±�»�»�»�±�� � h8WH[�_zO!Y,`XW�Y]bc_XokO!T3R,VXWHp�W�Y,R,bc\*W�Q9O!TW2 Q,~�\0VzR,V1[�Rl�� Ð ±�� � ³ 95�Äbcjkf�icb�W�Q Í:9 ��x���V�bcQ

bcQUR,V�W�QSO��u\�[�ici�W�` �°� ¡ ���c�,��� C]¢ �#� £ ��� £ ���=��O!TÈR,VXW�p�W�YSR,bc\*W�Q9O!T 2Ñ�Xb�R�\�[�_zh8W�T�O!~�_�`Zbc_5�k��Ä³�R,bcjJW!xIR�O!YUO!~�Y
f�Y,O!fDO!Q,W�QUmèW�jr[�{z[�Q,Q,~1jJW�R,V1[�R �-¸�«;� [�_�`Q� � «�T�x

��VXW¾[�i�o�O!Y,b�R,V1j hDW�o!bc_1Qèh={kQSW�RSR,bc_XolR,VXW¾W�_�R,YS{Ñ>O�±�»�»�»�± O�³<O!TFR,VXW¾R][�h�i�W<%>=ÑRSO|��l±	>O�±�»�»�»�± O�³S³�[�_�`Z[�ici
O�R,VXW�Y]Q�W�_=R,Y,b�W�QHO!T�%?=t[�_1`�[�ici#W�_=R,Y,b�W�QHO!TU[�ici#O�R,V�W�Y,Q�R][�h�i�W�QHRSO@.10324xZRXO!Y Í « Î�±�»�»�»�± 	 m�Wrb�RSW�Y][�RSW�R,VXW
T�O!ici�O	m9bc_�o�¥

TÌO!Y�W	[�\]V^p�W�Y,RSW*Ê YaQ,~�\0V�R,V1[�RA�a¥�« �Y�±���Ðu³`9;� [�_�`nT�O!YHW	[�\0V^W�_�R,YS{t�(X¸�±�»�»�»�±�(-¼�³�O!T:%�B
m9b�R,V \*O!_�RSW�_=R,Q¦`1bDCDW�YSW�_=RZO!T.10324¥�QSW�R|R,VXWsW�_�R,Y,{¬�(X¸<J Â°¸���X³0±�»�»�»	±�(-¼*J Â�¼=��X³S³rO!TE%�& � RSO
�Y�±	�(�¸	±�»�»�»�±�(=¼�³S³�x

y;T3[�_={�W�_�R,YS{��(X¸�±�»�»�»�±�(=¼�³èO!TF%>GF���(�Ð�« O�±�»�»�»	±]½0ÐS� Í «ÄÎ�±�»�»�»�±]Ï�³���V1[�Q�b�R,Q9\*O!_�RSW�_=R,Q¾`1bDCDW�YSW�_=RUO!TH.�0327�XQ][�{
W�}-~1[�iMRSOz�Y�±	�( 4 ¸ ±�»�»�»�±�( 4 ¼ ³S³���R,VXW�_�R,VXW�Y,W/W*ÊXbcQSR,Q�[�_7�/� TÈ�ufD[�R,Vs�� «�����±��1¸�±��-¸�±�»�»�»	±��
�S±�� �S±�Y�±	�Y�±�T�³0±�T<³�bc_
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(�Ð�ÔÕ½]Ð� Í « Î�±�»�»�»�±]Ï�³�x � R,VXW�YSm9bcQSW�R,V�W�o!b�p�W�_¦bc_�Q,R][�_�\*W�O!T�f�YSO!h�i�W�j �P!³�bcQ�bc_�T�W	[�Q,bch�i�W!x

��VXW<[�i�o�O!Y,b�R,V�j¬W�Q,QSW�_=R,b5[�ici�{�W�_=~1jJW�Y][�RSW�QÈ[�ici�fDO!Q]Q,bch�i�W<i�W�_Xo�R,V�p�W�\*RSO!Y]Q��(�¸�±�»�»�»	±�(=¼�³|�(�Ð�« O�±�»�»�»	± 79� Í «
Î�±�»�»�»�±]Ï�³��8[�_�`¦TÌO!Y9W	[�\]VÑO!_XW�O!T�R,VXW�j w1_�`�Q�[ �/� TÈ�uf1[�R,VPË Q,~�\0VzR,V1[�R/i�W�_Xo�R,V Ò�� ÓË�³�« ( Ð T�O!Y�W	[�\]V Í �DbcT
R,VXW�Y,WHW*ÊXbcQSR,Q�[�_�{!x���{zbc_�`1~�\*R,b�O!_¦O!_PR,VXWg_=~�jgh8W�YUO!T<b�RSW�Y][�R,b�O!_1Q¾O!T�R,V�Wg[�i�o�O!Y,b�R,V�j O!_XWg\�[�_PQ]VXO	m R,V1[�R
[�R�W�_1`|O!T�b�RSW�Y][�R,b�O!_ Í R,VXWHT�O!ici�O	m9bc_Xo�VXO!ic`�Q�¥

R,VXW#W�_=R,YS{k�(X¸�±�»�»�»�±�(-¼�³DO!T1%�& � \*O!_�R][�bc_1Qè�Y�±	�( 4 ¸ ±�»�»�»	±�( 4 ¼ ³S³FTÌO!Y�Q,O!jJWIYS9�� [�_1`k�( 4 ¸ ±�»�»�»�±�( 4 ¼ ³ 9
Å ¼Ç bcT3[�_1`|O!_�i�{ZbcTÈR,V�W�YSW�W*Ê�bcQ,R,Q¾[Jf1[�R,V ��l±���¸�±�»�»�»�±��D�S±�YÈ±	�Y�±���Ð
³0±���Ð°³�bc_;2 Q,~1\]V|R,V1[�R
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� �È¸
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W�_�`�O!T�R,VXW([�i�o�O!Y,b�R,V�j m�Wrf�YSO�\*W�W�` [�Q�TÌO!ici�O�m9Q�x]!�~�f�f8O!QSWlR,VXW(\*O!_�RSW�_=R,QgO!TèR,V�WkW�_�R,Y,{a�(�¸�±�»�»�»	±�(-¼�³�O!T
%?GzbcQ¾_XO�R .�0 24xH+¾W�wD_XW��-¸¾¥�«0TU� (X¸�� ��¥�«8(1�(���¥�«®Î�±�»�»�»�±]Ï�³��1QSW�R Í RSOÑÎH[�_�`zb�RSW�Y][�RSWgR,VXWHT�O!ici�O	m¾bc_Xo�~1_�R,bci
��Ð�« �

bc_�\�YSW�jJW�_=R Í [�_1`�`XW�w1_XW8��Ð¾¥�« YÈ� (!Ð�� �Z¥�« (!Ð��F¸�� � N Â5ÐS�Y�±���Ð��F¸�³���m9V�W�YSW8Y bcQ�R,VXWrp�W�YSRSW*Ê bc_
R,VXW�W�_=R,YS{ �(!Ð��F¸��à¸�±�»�»�»�±�( Ð��F¸�� ¼�³èO!T %'& ���
	 x

��p�W�_�R,~1[�ici�{!�9bcT��
�ÌÇÈ¸z« � R,V�W�_¬�� « �
�ÌÇÈ¸�±�� �S±��1�>�F¸�±�»�»�»�±���¸�±��-¸¦« T<³0±èm9VXW�YSW6�=Ðg« ���ÐcÇÈ¸�±���Ðu³| Í «
Î�±�»�»�»�±��S³��DbcQ9[�_6�/� TÈ�uf1[�R,VPQ][�R,bcQ,T�{-bc_�oN� �� �È¸ Â Ð �� � ³#«8( Ð x

��VXWzQ,f1[�\*WPYSW�}=~1bcYSW�`qh={ R,VXWÑ[�i�o�O!Y,b�R,V�j bcQr\�i�W	[�Y,i�{ �r�	S7 ¼ ³�xv�9VXW¦[�jJO!~�_=RrO!T¾R,bcjJWP_�W�W�`XW�`aRSO
bc_�b�R,b5[�icb�F*W�[�iciUR][�h�i�W�Q(bcQ �k�	#7 ¼ ³J[�_�`^R,VXW|R,bcjkW¦_XW�\*W�Q,Q][�Y,{nRSO Q]\�[�_qp�W�YSRSW*Ê � Ð `1~�Y,bc_Xo�b�RSW�Y][�R,b�O!_ Í bcQ
�r�( Ç ���Ðu³ 7 ¼ ³��Bm¾VXW�YSW ( Ç ���Ðu³ZbcQ|R,VXW bc_��u`XW�o!YSW�W O!T ��ÐSx�9W�_�\*W!�BR,V�W O	p�W�Y][�ici�R,bcjJW�Y,W�}=~�bcY,W�` h�{ R,VXW
[�i�o�O!Y,b�R,V1j bcQ��r��07 ¼ ³�x

� .0-���-��������W-���� = £ ���*�5�*¤ 5 � 9 C]¢ ���]�H�����7§��,�����6�k��.7 ¼ ³��Ó��¤r� ¢ �D�A�k�	#7 ¼ ³B� ¡�¢ C �:>
��W¾m�O!~�ic`�icb���W¾RSOl_XO�RSW9R,VD[�RèR,VXWB[�i�o�O!Y,b�R,V�j o!b�p�W�QUT�O!Yè[HwXÊ-W�` �¬[�_�`(TÌO!Y�[�ici T��-[�ici8f8O!Q,Q,bch�i�W¾i�W�_Xo�R,V

p�W�\*RSO!Y,Qk�(�¸�±�»�»�»	±�(-¼�³H�(!Ð�«.O�±�»�»�»�± 79� Í « Î�±�»�»�»	±]Ï�³��MQ,~�\0VzR,V1[�R/R,VXW�YSW�W*Ê�bcQ,R,QB[ �/� TÈ�uf1[�R,VsË Q,~�\]V¦R,V1[�R
i�W�_Xo�R,V Ò�� ÓË�³/« (�Ð�T�O!YBW	[�\]V Í x � f�f�i�{�bc_Xo�R,VXWr[�i�o�O!Y,b�R,V�j 	 R,bcjJW�Q��Fm�Wk\�[�_sw1_�`sT�O!Y�[�ici,� [�_�`'T���[�ici
i�W�_Xo�R,Vrp�W�\*RSO!Y,Q��( ¸ ±�»�»�»�±�(-¼�³U�( Ð « O�±�»�»�»�± 79� Í «®Î�±�»�»�»	±]Ï�³��-Q,~�\]VkR,V1[�R�R,VXW�Y,WUW*Ê�bcQSR,Q�[E�/� TÈ�ufD[�R,VrË Q,~1\]V
R,V1[�R¾i�W�_Xo�R,V1Ò��,ÓËg³<« (!Ð#T�O!YUW	[�\]V Í x<�9V=~�Q�R,V�WHf�YSO!h�i�W�j

�!��§��*�¦¥©¨Z[J`�bcYSW�\*RSW�`Ñ[�\*{-\�icbc\Ho!Y][�f�V]2 «®�� ±��B³��
¨�f8O!Q,b�R,b�p�W�bc_=RSW�o�W�Y,Q¾½	¸�±�»�»�»�±]½*¼=�
¨�i�W�_Xo�R,V¦T�~�_�\*R,b�O!_1Q�Âe¸�±�»�»�»	±,Â�¼H¥�� N ÃÆÅ�Ç��

É �D�k¥©¨�TÌO!Y¾[�iciF� [�_�`;T ��l±�TX9 �Ä³��1[�ici#¿ÀQ,V�O!YSRSW�QSR�Á�`�bcY,W�\*RSW�`5� N TÈ�ufD[�R,V�Q�Ë
Q,~1\]V|R,V1[�R¾i�W�_Xo�R,V Ò�� ÓËg³�Ôv½0Ð� Í «ÄÎ�±�»�»�»	±]Ï�³�x

>6�³

\�[�_kh8W�QSO!i�p�W�`Jbc_ �k�	 �.7 ¼ ³u�°R,bcjJW9[�_�`�k�	sµE7 ¼ ³u�uQ,f1[�\*W!x��¾W�YSW�h�{g[BQ,VXO!YSRSW�QSR#`�bcY,W�\*RSW�`A�/� TÈ�uf1[�R,VJË bcQ
jJW	[�_=R<[9`1bcYSW�\*RSW�`��/� TÈ�uf1[�R,VlË Q,~�\]VgR,V1[�R3R,VXW�YSW�bcQ�_XOB`�bcYSW�\*RSW�`��/� TÈ�uf1[�R,VlË 4 T�O!YÈm9V�bc\]Vli�W�_Xo�R,V Ò�� ÓË 4 ³�Ô
i�W�_Xo�R,VDÒ��,ÓË�³� Í «ÄÎ�±�»�»�»	±]Ï�³9[�_�`|i�W�_Xo�R,VDÒ��,ÓËE4Ì³ 9 i�W�_Xo�R,V1Ò��]ÓË�³�T�O!Y9[�R9i�W	[�Q,R9O!_XW�V9s¶�Î�±�»�»�»	±]ÏDº�x

L



� ��L]@JGJL]@�� A�� E ��
�@��9A�%�1�ZE¾IJ@JG	
�G©GJL�����E/L]@BA 	���A���
y;_ÑR,V�bcQ�QSW�\*R,b�O!_�m�WJQ,VXO	m®R,VD[�RBf1YSO!h�i�W�jkQJ6Î	³/\�[�_�h8WgQ,O!i�p�W�` bc_sf�QSW�~�`XO��uf8O!i�{�_XO!jkb5[�i3R,bcjJWJT�O!Y�Ï¦«-��x
��V�W�\�[�QSWgÏk«ÄÎH\�[�_zh8W�QSO!i�p�W�`¦h={z[lQ,bc_Xo!i�W*�uQSO!~�Y]\*W�Q,VXO!Y,RSW�QSR9f1[�R,V¦[�i�o�O!Y]b�R,V�jzx
$�W�R<~�Q#h8W�o!b�p�W�_([�f1i5[�_1[�Y�o!Y][�f�V(ª «®°¯#±,²l³�W�jgh8W�`�`XW�`Jbc_l´�µ���p�W�YSR,bc\*W�Qè·�[�_�`r¹UO!TFªl�-½ ¸ ±]½ µ 9zÅ Ç[�_�`^[zi�W�_�o�R,VnT�~�_�\*R,b�O!_ Â�¥�² Ã Å�Ç�x �èW�T�O!YSWZf�YSO�\*W�W�`�bc_XoPmèW�_XW�W�` Q,O!jJW(`XW�wD_�b�R,b�O!_�Q�x]$�W�R8\ h8W([

Q,V�O!YSRSW�QSR�·��
¹��uf1[�R,V bc_ ª [�_1`ÕQ,~1f�f8O!QSW¦R,V1[�R]\ T�O!ici�O	m9QZR,VXWÑp�W�YSR,bc\*W�QZ·v« ����±��-¸�±�»�»�»	±��
��« ¹�x.RXO!Y
�D±	� 9^¯(U\H³¾m�WJm9Y,b�RSW ��
�� bcTG�P«-���k[�_�`� « �!¼rT�O!Y�QSO!jJW �sÔ ÏMx ��WJm¾Y,b�RSW ����� bcTI��
��
[�_�`S� �«���x�!�O���
¬bcQ/[(f1[�YSR,b5[�i�O!Y,`XW�Y,bc_Xo(O!_s¯(U\H³�x��Wg`�W�_XO�RSW�h={6��¸¾R,VXWgQ,~�hXo!Y][�f1V|O!T�ª bc_�`�~�\*W�`
h={|R,VXWgp�W�YSR,bc\*W�Q�bc_zR,VXWl\�i�O!QSWlYSW�o!b�O!_sh8O!~�_�`XW�`zh={|R,VXWgf1[�R,V4\ [�_�`¦R,VXWlf1[�R,V¦O!_PR,VXWghDO!~1_�`1[�YS{�O!T�ª
\�i�O�\��=m9bcQSW�T�YSO!j ¹BRSOJ·Xx �è{ � µ m�W�`XW�_XO�RSWBR,VXWBQ,~�hXo!Y][�f1VZª���°¯����¸0³���¯(U\H³S³�xGRXO!Y3Y�±��Q9P¯(U\H³�[�_�`Í «ÄÎ�±���i�W�R�Ër Í � Y�±��X³<h8W9[HQ,VXO!YSRSW�QSRGY��U�!�ufD[�R,Vrbc_kR,V�W�o!Y][�f�V� Ð �#°¯�U\�³��È¶�Y�±��1º�³�x R�b�o!~�Y,W6Hbcicic~�Q,R,Y][�RSW�Q
R,VXW�`XW�w1_�b�R,b�O!_�Q	x

1 R 2

P1 P2

v1

1w

v2

2w

v1

1w

2w

v2

P2 P1

R

Type 2

r

s

Q

(a)

2 21R R 1R R

(b)

Q
P( 1,w1) ( v ,w )P 2 2v;1 ;2

Type 1

R3b�o!~1YSW 6X¥<y;icic~�QSR,Y][�R,b�O!_¦O!T3R,VXW�`XW�w1_�b�R,b�O!_1Q�x

NÑ[
��Wl[�_¦[�~�ÊXbcicb5[�YS{|`�b�o!Y][�f�V]2s°ªg±�\�³�«®�� ±��B³Um9b�R,V¦i�W�_�o�R,V�Q�Âe¸�±,Â µ ±��M¸�±�� µ ¥*� Ã Å�ÇÑO!_¦b�R,Q/[�Y,\�Q
[�Q�T�O!ici�O	m9Q	x���VXWgp�W�YSRSW*ÊÑQ,W�R � \*O!_�Q,bcQSR,QBO!T�\*O!~�f�i�W�Qk��-¸�±�� µ ³9O!T�p�W�YSR,bc\*W�Q�O!T \kx�y
_#2 R,VXW�YSWJbcQ�[�_�[�Y,\
T�YSO!j ��-¸�±�� µ ³�RSOP��B¸�±	� µ ³�bcT#[�_�`ZO!_�i�{|bcT3TÌO!Y9QSO!jJW��89s¶�Î�±��=ºlO!_XW�O!T3R,VXW�T�O!ici�O	m9bc_Xo�\*O!_�`�b�R,b�O!_�Q¾VXO!ic`�¥

 Í ³ ����� �\] ����
�� ] ������� ���
 Í°Í ³ �-¸�«�� µ «t·!��� ] ���"��� ���
 Í°Í°Í ³ ����� �\] ������� µ «#�B¸�« ¹!»

y;_ [�`�`�b�R,b�O!_ 2 VD[�QBRum�Ozf1[�Y][�ici�W�i<[�Y,\�QE( ¸ [�_1`�( µ bc_ 2 T�Y,O!j �·�±S·�³¾RSO e¹!±]¹�³�x���WkQ][�{PR,VD[�R �49 � bcQ
[�_¦[�Y]\¾O!T3�è{-f8W*��� �39s¶�Î�±��=º�bcT �J«8( ��O!Y �rT�~�i�w1icicQ�W�b�R,VXW�YU\*O!_1`�b�R,b�O!_� Í ³��� ÍuÍ ³èO!YH Í°Í°Í ³U[�h8O	p�W�T�O!Y$��« �
ÓQSW�W"R�b�o!~�YSW 6�ÓhD³S³�x�y
T �(¥�« S��-¸�±�� µ ³0±	��B¸�±	� µ ³S³ 96�ÄbcQ9[�_¦[�Y,\�O!T��è{-f8W<��R,VXW�_|m�WH`XW�w1_�W!¥

Â � ���³U¥�« i�W�_Xo�R,V Ò ÓËr���� � � ±	� � ³S³0± [�_�` Â ] � � ��X³�¥�« i�W�_Xo�R,V Ò U\r�� ] � � ±	� ] � � ³S³0»
��VXW�TÌO!ici�O�m9bc_Xo�VXO!ic`�Q�¥

% +�1 1�&(' ª � ¢ �l�*)��¦���1�u� £ � ¢ ��� �|§�� £ �u�,+!�6������ ������1�#·��e¹!� ¡�¢ ���!��Ë�¸ ¢ �D�(Ë µ ��� C �P��� ¢ �9�c���=�!��� Ò ÓËÈÐ°³�Ô ½0Ð
¢ �8�kËÈÐ¾��� C ���1� ¢ ���8�,�¦��� ����� £ �°�!�Ó���5�/ÐB Í « Î�±��!³l� ? ¢ �D�z����� �|� ?�2 � ¢ � ¢ � �·�±S·�³0�6e¹�±]¹�³0� ¡�¢ ���ZË ��� C �
��� ¢ �è�5�*�-�!��� Ò�� ÓË�³�Ôv½0Ð¾ Í «ÄÎ�±��!³A>

J



= £ ���@?A>�!�~�f�f8O!QSW�Ë<¸r[�_�`aË µ W*Ê�bcQSR�x'��W¦jr[�{^[�Q,Q]~�jJWZR,V1[�R8Y�±�� 9¬¯(ÓË�Ðu³ � ¯rU\�³l[�_�`v¯rÓËO] ��Ðu³ �
¯�U\k�YÈ±���³S³è«��Jbcjkf�icb�W�Q�R,V1[�R9ËÈÐ6�YÈ±���³�«0\k�Y�±��X³�x¾U!-O���mèW�jr[�{z[�Q,Q,~�jJW�R,VD[�R9Ë<¸¾[�_1`zË µ �6i�O-O �Zicb���W��R,VXW�f1[�R,V�Q�bc_|R,V�W R�b�o!~�YSW�6�e[!³�x�³
!�~�f�f8O!QSW<Ë Ð «�\ÕTÌO!Y�QSO!jJW Í 9s¶�Î�±��=º�x#�9VXW�_�Ë ¥�«®S�·�±S·�³0±�( ] ��Ð ±	e¹!±]¹�³S³�bcQ�[�_Z�·�±S·!³u�0e¹�±]¹�³u�uf1[�R,Vkbc_"2

Q,~1\]V�R,V1[�RUi�W�_Xo�R,V Ò�� ÓË�³�Ôqi�W�_Xo�R,V Ò ÓËÈÐ°³�ÔÕ½]Ð� Í «ÄÎ�±��!³�x���V=~1Q���m�W�jr[�{Z[�Q,Q,~�jkW/ËÈÐ �«�\  Í «ÄÎ�±��!³�xG$�W�R
¶��-¸��à¸�±�� µ �à¸�º!±�»�»�»	±*¶�� ¸�� �E�F¸ ±�� µ � �E�F¸ ºghDW�f1[�bcY,Q¾O!TÈW�_1`¦f8O!bc_�R,Q¾O!T�jr[�ÊXbcjr[�iÈQ]~�h�f1[�R,V�Q�O!TK\ m9V�O!QSWHbc_=RSW�Y,_1[�i
p�W�YSR,bc\*W�Ql[�YSWr~1QSW�`�_XW�b�R,VXW�Y�h={sË<¸H_XO!Y�h={sË µ x8��Wrj([�{ [�Q,Q,~�jkW �=¸��à¸�� � µ �à¸�
 � µ � µ �.�=¸�� µ 
 �-¸�� ] �� µ � ]�»�»�»�x $�W�R6�=ÐP¥�« S��-¸�� Ð��F¸�±�� µ � Ð��F¸0³0±	��-¸�� ÐS±�� µ � Ðe³S³s Í « Î�±�»�»�»�±�(-³��/m9VXW�YSWq��-¸�� ��±�� µ � �	³s« �·�±S·�³Z[�_�`
�� ¸�� � ±�� µ � � ³U« e¹�±]¹�³�x � _XWl\�[�_s\]VXW�\��zR,V1[�RE�=Ð 9 �  Í « Î�±�»�»�»	±�(�³¾[�_1`PË ¥�« S�·�±S·�³0±���¸�±�»�»�»	±�� � ±	e¹!±]¹�³S³
bcQ/[�_��·�±S·�³u�0e¹�±]¹�³u�ufD[�R,VPbc_]2 T�~�i�w1icicbc_XoJR,VXW�\*O!_�`�b�R,b�O!_�Q9O!T�R,VXW�i�W�jkjr[�x
%�O!_�p�W�Y]QSW�i�{!�1Q,~1f�f8O!QSW

Ë ¥�«®S�·�±S·�³�«®�� ¸�� � ±�� µ � � ³0±�� ¸ ±	�� ¸��à¸ ±�� µ �à¸ ³0±�»�»�»�±�� � ±	�� ¸�� � ±�� µ � � ³<«®e¹�±]¹�³S³
bcQU[�_s�·�±S·�³u�0e¹�±]¹�³u�uf1[�R,VZbc_N2 Q,~�\0VrR,V1[�R�i�W�_Xo�R,V Ò3� ÓË�³�Ôv½0Ð� Í «ÄÎ�±��!³�xIRXO!Y Í «ÄÎ�±��l[�_�`"�g«®Î�±�»�»�»	±�(Ji�W�R

Ë Ð�� � ¥�« � Ër Í � ��Ð�� ���F¸�±���Ð�� ��³ bcT �
��bcQ9[�_¦[�Y]\�O!T���{�f8Wr Í ³*�
\r���Ð�� ���F¸�±���Ð�� �	³ O�R,V�W�YSm9bcQSW�»

��WJ`XW�w1_�WgËÈÐ�¥�« ËÈÐ��à¸ ^[^	^	^[^�Ë Ð�� �  Í « Î�±��!³�x � _XWl\�[�_Ñp�W�Y,bcT�{zR,V1[�R�Ë<¸�±,Ë µ [�Q/`�W�w1_XW�`s[�YSWgbc_=RSW�Y,_1[�ici�{p�W�YSRSW*Ê-�u`�bcQed;O!bc_=R�·��
¹��uf1[�R,V1QkÓ_XO�R�_XW�\*W�Q,Q][�Y]bci�{ÑQ,bcjrf�i�W�³/Q,~�\0VsR,V1[�R�i�W�_Xo�R,V Ò ÓËÈÐu³9« i�W�_Xo�R,V Ò�� ÓËg³�Ô ½]Ð�[�_�`
ËÈÐ#bcQ9\*O!_=R][�bc_XW�`¦bc_|R,V�WHYSW�o!b�O!_5�/ÐU Í «ÄÎ�±��!³�x
(*),+�-/.0+21���� �8� C]¢ � É �8�g��� ¡ ���*���!��� ¡ ��� ���D��¤l� ¢ ���Ó��¤r�/�*)��g���1�u� £ � ¢ ��� �g§�� £ �u��+��S������ ������D�D·��e¹!� ¡�¢ ������Ë<¸
¢ �8�JË µ � ?�ª 5°� ?H����� £ �(�,+������ ¢ �/��9(�0� C �z��� ¢ ���c���=�!��� Ò ÓË Ð ³9Ôt½ Ð ¢ �D�lË Ð ��� C ���D� ¢ ���M�,�|��� ����� £ �°�!�Ó���5� Ð
 Í «ÄÎ�±��!³A>
= £ ���@?A> ��{qQSO!i�p�bc_XonRum�Oq[�ici7�uf1[�bcY,QZQ,VXO!YSRSW�Q,R�f1[�R,Vtf�YSO!h1i�W�j m�WÑ\�[�_t\*O!jkf�~XRSW ¶	Ër Í � YÈ±���³ F Y�±�� 9
¯�U\H³�[�_�` Í «®Î�±��=º�x�>RXO!Y�[�iciÈf1[�bcY,QUO!T�p�W�YSR,bc\*W�Q*YÈ±��Q9s¯�U\H³�w1_1`¦[kQ,V�O!YSRSW�QSR Y1�U�!�uf1[�R,VÑbc_zR,VXWHo!Y][�f�V
�/Ð �H°¯(U\�³���¶�Y�±��1º�³l Í « Î�±��!³�x�³ ��V-~�Q��DR,VXWJ`�b�o!Y][�f�V#2 \�[�_�h8Wg\*O!_1QSR,Y,~�\*R�bc_sf8O!i�{-_XO!jrb5[�iÈR,bcjkW!x 2
bcQB[�\*{-\�icbc\J[�QgS��=¸�±�� µ ³0±	��B¸	±	� µ ³S³9�� bcjrf�icb�W�Q9R,VD[�Rg��B¸�±	� µ ³Ui�W*ÊXbc\*O�o!Y][�f�V1bc\�[�ici�{¦o!YSW	[�RSW�Y/R,V1[�_n��=¸�±�� µ ³�m9b�R,VÑYSW�Q,f8W�\*R�RSO
¾³�x �¾W�_�\*W!�Db�R/TÌO!ici�O�m9Q/T�YSO!j ��YSO!f8O!Q,b�R,b�O!_4�JR,VD[�R/[�_ �·�±S·�³u�0e¹!±]¹�³u�uf1[�R,V�Ë Q,~�\]V¦R,V1[�R
i�W�_Xo�R,V Ò�� ÓË�³(Ô ½ Ð [�_1` Ë Ð bcQg\*O!_�R][�bc_�W�`abc_ R,V�W(YSW�o!b�O!_ � Ð  Í « Î�±��!³H\�[�_^h8W(T�O!~�_�`tÓbcTUR,VXW�YSW�W*ÊXbcQSR,Q
[�_={X³#bc_ �k F ¯�U\H³ F 	 7 µ ³3R,bcjJW¾[�_�` �r F ¯�U\H³ F µ 7 µ ³�Q]f1[�\*W!�!m9V�W�YSW 7v¥�« j([�ÊD¶�½	¸�±]½ µ º�x��9O�mH�!R,VXWUR,V�W�O!YSW�jT�O!ici�O	m9Q/T�YSO!j_$�W�jrjr[ P�x

 -�. -��� &/.���� 4 ���l�5�*�-�!�����,�,�����D�=�,�¦���Ì�� *�����1� ¡X¢ ��� ¡D£ �����c��¤ 5��D9 C]¢ �a�]�������4§��,�z��� ¡ ���*���!��� ¡ ��� ���D��¤l� ¢ �
�Ó��¤r� ?*� £ Ïr« � >
= £ ���@?A> $�W�R ~�Q�h8W^o!b�p�W�_ [tbc_�QSR][�_1\*WaO!T(f�Y,O!h�i�W�j 6Î	³s\*O!_�Q,bcQ,R,bc_Xo O!T
¥®[to!Y][�f1V ª<4Ñ« °¯ 4�±,² 4Ì³��
f1[�bcY]Qr¶�·!¸�±]¹�¸*ºz[�_�`q¶�· µ ±]¹ µ ºZO!TUp�W�YSR,bc\*W�QlO!T¾ª 4 �èf8O!Q,b�R,b�p�W�bc_=RSW�o�W�Y,Qk½	¸l[�_1`^½ µ [�_�`n[Pi�W�_Xo�R,V^T�~�_�\*R,b�O!_
Â"4�¥-² 48Ã Å�Ç�x ��Wg`�W�w1_XW�[ko!Y][�f�VÑªÄ« °¯#±,²l³�h={¦[�`�`�bc_�okRSOZª<4�Rum�O�_XW�m¬p�W�YSR,bc\*W�Q/·r[�_�`P¹J[�_1`zR,VXW
T�O!~�Y�W�`Xo�W�Qk¶�·�±S·!¸�º!±*¶�·�±S· µ º!±*¶�¹�±]¹�¸�º!±*¶�¹�±]¹ µ º�x`��Wr`XW�wD_XWJR,VXWri�W�_Xo�R,V T�~1_�\*R,b�O!_ Â/¥8² Ã Å�Ç^Q,~�\0V�R,V1[�R
ÂS���³è« Â"4Ó���³�bcT ��9z² 4X[�_1`JÂ6���³<« O�T�O!Y#R,VXW�_XW�mvW�`Xo�W�Q�x���VXWUo!b�p�W�_(bc_�QSR][�_�\*WUO!TMf�YSO!h1i�W�j 6Î	³�bcQ<T�W	[�Q,bch�i�W
bcT#[�_�`|O!_1i�{�bcT#ª®f8O!Q,QSW�Q9bc_�RSW�Y,_D[�ici�{�p�W�Y,RSW*Ê=�u`�bcQ°d
O!bc_=R¾·��
¹��uf1[�R,V�QUË�¸/[�_�`|Ë µ Q,~�\0V|R,V1[�R9i�W�_�o�R,V Ò ÓËÈÐ°³UÔv½0Ð
[�_�`¦Ë�Ð#bcQ�\*O!_=R][�bc_XW�`Ñbc_|R,VXWHYSW�o!b�O!_ �/Ð� Í «ÄÎ�±��!³�x

R�YSO!j ��VXW�O!Y,W�j 6�O!_�W�\�[�_z[�icQSOk`XW�Y,b�p�WBR,V1[�RUR,VXW�i�W�_Xo�R,VX�uhDO!~1_�`XW�`Z`�bcQed;O!bc_�RUf1[�R,V|f1YSO!h�i�W�j ��!³�\�[�_
h8WrQSO!i�p�W�`nbc_�f1QSW�~�`XO��uf8O!i�{�_XO!jkb5[�i#R,bcjJW�TÌO!YgÏ « �|W�p�W�_ bcTUbc_�QSRSW	[�`�O!T�Q,W�W��=bc_XosT�O!Y�Rum�O¦·��
¹��uf1[�R,V�QHO!T
i�W�_Xo�R,V^h8O!~�_�`�W�`�h={ ½lm�WZ[�YSW|QSW�W��-bc_XosTÌO!Yl[PRum�Os·��
¹��uf1[�R,V�Q�O!_XW�O!T�i�W�_Xo�R,V^h8O!~�_�`XW�`�h�{ [Pf8O!Q,b�R,b�p�W
bc_=RSW�o�W�Y/½	¸¾[�_�`zO!_XW�O!T�i�W�_Xo�R,V¦h8O!~�_�`�W�`�h={|[Jf8O!Q,b�R,b�p�WHbc_=RSW�o�W�Y/½ µ x

/



� �tE¾@JK,�0IJGJL]@�� C 
�� �UC��%�
��W�m�O!~�ic`|icb���W�RSOJjr[
��WH[gTÌW�m wD_1[�iDY,W�jr[�Y �-Q�x#y
_�R,V�bcQUfD[�fDW�Y�b�R�V1[�Q�h8W�W�_ZQ,VXO	m¾_(R,VD[�R�f�YSO!h�i�W�j 6Î	³�bcQ
�/�#�uV1[�Y]`(bc_(R,VXWBQSR,YSO!_XolQSW�_�QSWB[�_�`Z[Hf�Q,W�~�`XO��uf8O!i�{-_�O!jkb5[�i�R,bcjJW�[�i�o�O!Y,b�R,V�j VD[�Qèh8W�W�_(o!b�p�W�_�T�O!Yèw1_�`�bc_Xo
R
mèO|i�W�_Xo�R,V��uh8O!~�_1`XW�`¦`�bcQ°d
O!bc_=R/fD[�R,V�Q�x ��WljJW�_=R,b�O!_ÑR,V1[�R/~1Q,bc_Xo�[(Q,bcjkbci5[�Y/RSW�\0V�_�bc}-~XWl[�QBf�Y,W�QSW�_�RSW�`Ñbc_
!-W�\*R,b�O!_X6PO!_XW(\�[�_^Q,V�O	m R,V1[�R�f�Y,O!h�i�W�j 6Î	³H\�[�_^h8WrQSO!i�p�W�`^bc_ f1QSW�~�`XO��uf8O!i�{�_XO!jkb5[�i<R,bcjkW�T�O!YgÏ «_P
[�_�`r·�¸�±S· µ ±S·�]�±]¹ ]�±]¹ µ ±]¹!¸�O�\�\�~�Y,Y,bc_Xo�bc_kR,V�bcQ�O!Y,`XW�Y<m¾VXW�_kT�O!ici�O	m9bc_XogR,VXW/hDO!~1_�`1[�YS{�O!TFª ÓQ][�{X³�\�i�O-\���m¾bcQSW!x
�/_�T�O!YSR,~�_1[�RSW�i�{!�1R,VXW�f�YSO-O!TÈbcQ�RSW�`�b�O!~�Q¾[�_1`z~�_1[�RSR,Y][�\*R,b�p�W!�DQSOkm�WHV1[�p�WH\]VXO!Q,W�_zRSOkO!jkb�R/b�R�x

y
_Ä[tTÌO!YSR,V1\*O!jkbc_Xo f1[�f8W�Y��g[�f�f�i�{�bc_XotjkW�R,VXO-`1QPO!TrR,VXWaf�YSW�QSW�_=R�f1[�f8W�Y���m�WaQ,VXO�mÆR,VXWnf1QSW�~�`XO��
f8O!i�{�_XO!jkb5[�i<R,bcjkW�QSO!i�p�[�h�bcicb�R
{ O!T�R,VXW(i�W�_�o�R,V��uh8O!~�_�`XW�` `�bcQed;O!bc_�Rgf1[�R,V�f�Y,O!h�i�W�j 6Î	³HTÌO!YHR,VXW(T�O!ici�O	m¾bc_Xo
Q,f8W�\�b5[�i�\�[�Q,W!¥

Ï|bcQ9w�Ê-W�`Ñ[�_�`zR,VXW�p�W�YSR,bc\*W�Q/·�¸�±]¹!¸*±�»�»�»�±S·�¼�±]¹�¼�O�\�\�~�Y9bc_PR,V�bcQ�O!Y]`XW�Y�m9V�W�_¦T�O!ici�O	m9bc_Xo
R,VXW�h8O!~�_�`1[�YS{(O!T�ª \�i�O-\���m¾bcQSW!x

� K��H@lE � ��
èG���� 
è@BA�
��WkR,VD[�_ � ��W�YSR � W�Y][�Y,`�Q�[�_�` � i�W*Ê�[�_�`XW�Y !�\0V�Y,b d;p�W�Y�TÌO!YBR,V�W�bcY�jr[�_={Pbc_�Q,b�o!V=R,T�~�i#YSW�jr[�Y �-Q�[�_�`sW*ÊXf�i5[��
_1[�R,b�O!_1Q�x

� 
��:
<C 
�@JK&
��
� w	� z�k 
¬khz%} U9v�� k § k� U�Ä;iLNOUVcÉMGvufuK9_�� k � k ªñ�¡��RgfuKåv���� �,�V����� ÇuÊ��uÊ;���uÊ;�V���p���\���������u��� �"!E�L�Y�V� Ç#�h���$! � � � v z _S_dZ\[OUVK
X5I+[^��ILò�vSNOI+fV_dZ�KSÃ9vW¢-fV[Q[ k v�wGq�qur k

� ó ��« k z¬k HJU@U�]�v%��� �&���h�'�;� �)(��$!*�+�,�-! � ���h�Q���¦�.�9�/�uÈG�ÉÊWÇ0�9�)�1�{�{�2�d�O��� v j NQUdi�ILI+_dZ�KSÃ�[ñUuc |Y} Z�NQ_ z H�¢ «WòWRyÄ;U�[OZ¡PSR
UVK |Y} IGUVNQò UVc&HJUVRyÄSPdMQZ¡K`Ã Î ~ñILÁ43�U�NO] Ó v z [O[OUdi�Z\fhMOZ�UVKyceU�NÂHJU�RyÄSPdMOZ�KSÃ¦¢£fVi } Z�KSIGNOò�v9w+q@tWw�v�« } fV]VIGN  IGZ¡Ã } MQ[Gv
l,} Z¡U9v�wGqWtWwVvWÄSÄ k w+¯Sw�±;wp¯u° k

� 5 �g¢ k ®�k x�fVNOIGò fVK`_ � k « k ��U } K`[^U�Kåv76 �u��� �"!E�L� �uÊ;�Ï�ÉÊ8!��O�9�1!E�;:��e�m�$!*�9<>= Ç��d�á���?!@�A! � �B! � �)�u�C�D�,�FE�G��
�)�u����� �1!áÊ����{� vIHSNQILIGRgfuKåv9«SfuKJHSN{fuK`iLZ�[Qi�U9v;w+q@tuq k

� r��ya k a�MQfVZ�vK3 k�j ILNQ��v�fuK`_L3 k « } Z¡��U�f�i } vM�N� �O���u����� �/(��$!P�L�,��ë�Ê;�h�ÉÊWÇ��g�Q(��É�0�d� �h�\�SRQ�u�ÉÊ8!��d�9! � �JT��$! � �¡��ÊWÇ9! �
�)�uÊS�	!��O�h�ÉÊ !e� vS~%ILM¨ÁJU�NO]d[VU"W Î w+qV° ó�Ó v ó t�tG± ó °9X k

� ¯Y� ®�k ¢ k9Z fuNQÄåv;[ �{���I���*:L�e� �$!P� �h�\�hÊWÇ]���h�\:L�ÉÊ;��!^�h���á�V���;�/�9:G� �L�¬� vdHJUVRyÄS��I�oWM¨ò�UucåHJUVRyÄSPdMQILNJHJU�R¦Ä`PdMQfuMOZ�U�[ Î ~ñILÁ
3�UVNQ] Ó/Î�®�k § k ¢ðZ��¡��ILN%fVK`_J� k X k`|Y} fuMQi } IGNGvWI+_S[ k Ó v j ��ILKWPSR j NOI+[O[Gv�wGqWt ó v@ÄSÄ k °�¯+±�wGsVr k

� X2�AH k;_ ZEvd« k |�k ¢£ipHJUVNQR¦Z\i{]�vVfuK9_ �¬k «WZ�Ryi } Z Ô _ IGT@ZEv`��� �����h�'�;� �)(��$!*�-�,��ë�Ê;�u�ÉÊ@Ç'�S��! � ��T��$! � � �ÉÊ9�b�y�1(\�9:*RL�)�1!��ÉÈp�
���dÊ �1!á�*�uÊ v � Z�[Qi�NQI�MQI z ÄSÄS��Z�IG_ð¢£fuM } IGRyfuMOZ\iL[�W8a Î w+qVqVs Ó v�w+s�¯+±�wVwp¯ k

� t��AH k ¬k%j fuÄ`f�_dZ¡RyZ¡MONQZ¡U�Påv&b Êc! � �d���h�'�;� �)(��$!*�e�,�5�ÉÊ8!���Ç��L�M�;�/�QÇu�O�u� �¦�ÉÊ@Ç vf�VU�PSNQK`fu�/Uuc�M } I z [Q[^UdiLZ�fuMOZ�UVK*ceU�N
HJUVRyÄSPdMQZ¡KSÃ�¢-fVi } Z�KSILNQògW8h Î w+qV°`w Ó v`t�X�¯+±`t2X�° k

� °2�AH k ¬k�j fuÄ`f�_dZ¡RyZ¡MONQZ¡U�P�fuK`_ Zyk «WMOILZ�ÃV��Z¡MO²Vvd6 �h�\:L�ÉÊ;��!^�h���á�V�M���i!á�É�¦�kj+��!��*�hÊ <l=/� Ç#�h���$! � � �¥�uÊ;�?���h�'�;� �)(��$!*� v
j NQILK@MOZ\i�ILÔ  fu����vd§�K`ÃV��ILÁ�U@Ud_ðHJ�¡Zkm�[Lv`~ k � k v�wGqV° ódk

� q2�03 kWj ILNQ�`fuK`_03 k « } Z¡��U�f�i } von �ÉÊ;�u�ÉÊ@Ç\!PTp�y�h�\�SRQ�h�ÉÊ !i�S��! � �V:{�1!*T��{�LÊg!PTp���d�u�É�{�V�,�,Èp�L�	!��*�Q���ñ�ÉÊð��Çu�O�C� �@vo��UVP`NOK`fV�
Uuc&M } I z [O[OUdi�Z\fhMOZ�UVKAceUVN/HJU�RyÄSPdMOZ�KSÃg¢£f�i } Z¡K`ILNQòJW q Î wGqWth° Ó v�w�±dq k

� w+s2� z�k «di } NOZ à¨TVIGNGvK��� ���u�C�r�,���m�ÉÊ;�{�h�¬�uÊ;�g�ÉÊ !E��Ç@�����;�/�QÇu�O�u� �¦�ÉÊ@Ç v8��U } K�X$Z��¡IGò�fVK`_�«dUVK`[Gv9H } Z\i } IG[^MOIGNGv�w+qV°9X k
� w�w	� _�k z�k X5U���[OILò�v = ÈG�á�QTe�,�,� � �h�	!����C!��/�2�"!��/�g�Q! � �+�p���ÉÊð�ÉÊ8!���Ç��L�p�;�/�QÇu�O�u� �¦�ÉÊ@Ç v;H�f } Z¡IGNQ[J_dP£HJILK@MONQI,_Ns ¤§�MQP`_dI+[

_dI ® IGi } ILN{i } I l ÄY¤ILN{fhMQZ¡U�KSIL���¡I0Uta Î wGqWtpr Ó v 5 whtG± 5;5 ¯ k

Î	O


