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

02143656587:9�;=<?>@7BAC1436DFEG; H<CI

J 7BKLEG9�MNEG;=7BIOMP<RQ47�STI4UV<C9�; HEWMP38XYE
Z I43\[]7:9_^,38Q`EGQba/EGXB38<cILEG5dQ47�e4EfIb>�1+36^

g)hWij,kml"nporq�stjvu\q:wyx$zcstj,w�{W|B}~ |��B}�}W���G�:z����cn\w
x�k���j,zWorn\zC�

j_�V���Bn\u��Fu�j"�Y�cn8�$�czcw�u���jPsc�)���Bk
� 7�^,36^�KLEG9�E�<CK)MNEt9�K�<C9�7�5�A�9�EGQ4<RQ+7

J <�XNMP<C9�7BI���387BI+XB3�Ef^/Q47�5�E���<C;�K+1)MNEtX�3�H<cI

  ^,7B^,<C9�7B^W¡
J 9�¢+£�¤436A�I4387N¥ ¦§38XP¨*Ef587N¥(38X�D

© zcnpªYj"kmwmn«oT¬­q:®L¯�qBk�or°�±&�Bkmq�u\n�zC����o$±�°C�Bkmu�qBo�orj
J 9�¢+�²EG9_58<C^/��<�7�5658<³��<�7�5658<

´ j"µ��Bk¶o��B�/jPzYorq�stj�·Vzt�:jPzcnpj,k i¸ � g u ij,l_orkmn�lP�
±&·¹¯yº g �f»`x+º
�¹·¹¼@¯�½�¾¿j_Àtn\l"qc½ ´ÂÁ �





���������
	���
�����������
���	��������
� � �!�������"�#� � �$	 � �&%'
(	)��	�����
(	��
	��*� 	�+ �,�#��+ 
��-�$��	�
.�)�/� � 	����&����0

��1�	/2�43 ��5 � � 	��$	&�
� � �!�������6	7%,
(	�892���:�#�/� � �<;=���>� 3 ���

�)�?���
����@�$	�
��&�A	�%'
(	��
���-%!	�
 3 ���"�-��� � �)��
(	�+ 3 ���6BC	����-�����:�#� 3 	)8��,��	�0



���������
	���
�� 
�	��������

���������! #"��%$&��')(���+*&",$&�.-#/0�213�546�
*&"7-#"� #'8 9*&�:�%-0�2/0�2;<�&�="� �"�;?>&�3�2;@*&"7$&�A�)�2B�'C�!�&D� #'C�!�
"�;E����B�'C"%�&F��,*&"9$!�3�,�:$!"%GH�I"J-K�2L&�M�%���N'C�!>&�&'8-0�2 OLP�� #'81&'C;8'C*3�2*!"� Q"��R��$3�2�S-#�T��;C��U�"��!"�/0�H��'5(�2�
V *&'XWY$& #')(���Z*!"�;<�����&�:��'8B�'8"��S-0�I��'8"��S-)([ >3���!\^]� _-K���&�T"� `$&�3�T-0�2/#"��IWH(�2�%'C;aDb;c�T�%$3�2;d/#"%ef$&'C"%/#"7*!"
Bg$&�Kh&�i*&"%*&'C���2��')(��� V ���2B�L&/6��B�'C #�!\�jk'8��"%Bg13�2/6U��&D�LP�:*&"�/�;8;C"�U��2/�h3�2 _-K�l"� _-0"mL&$&�S-0�`*&"m;c�nG:'C*&�
�2���2*?("�B�'C���!Db"% lLo�� 6'C1&;8"9*&"��%'C/�ef$&"������R"� _WY$&"�/6F�� V "�B�Lo"fp�&�&Db 6"qL&$&"�*!"��.�H;C�)�H�&F)�2/O-#�k*&�2 l;c�2 
B�"%-K�H rL&/#��L!$&"� _-K�2 %\

]��=L&/#'8B�"%/n;C$!US�2/�DPef$&'C"%/#�,"ts!L!/#"� #�2/lB�'^�2U�/#�2*&"%��'CB�'C"%�S-0����;C��u��!'8G�"%/# 6'C*3�2*=*!"�j!�2�N�v$&'C 
V �R-#�k*&�2 �;C�2 qLo"%/# 6���3�2 �e:$!"� #�2�wL3�2/_-0"I*&"�"%;C;C�!D�ef$&'C"%�&"� 7�R-#/0�)Gd("� 7*!"� #$x-0/#�213�y46�Z*&'c�2/6'C�
h3�2�%"��RLo�2 #'C1!;C"g;C�,WY�2/#B��2��')(���N�2�)�H*z("�B�'C����"��R;C�� �*&'8 6-#'C�S-0�� ��!'8G�"%;C"% �\�]��{B�'��)�H #�IL3�2/6-#'C�%$&;c�2/%D
LP��/r1&/#'8�&*3�2/6B�"n;C�� rB�"�*&'8�� r�&"%��"� #�2/#'8�� mL3�2/#�q;8;C"JG2�H/r�9�)�21P��B�'C z"� 6-#$&*&'8�� m*&"lLo�� 6U�/0�H*&�&\

| B�'C M�H #"� 6��/#"% �DQ"�;i}�/#�2W~\��b1&'8U��&'8"%���T'C�Kh3�H;C"%�m'8��F V "�;i}�/#�2W~\��@�2/6;C�� T�z�:"�;8;C���z�k"%;C;8�&D
ef$&'C"%�&"� Ih&'8��'C"%/#����LP�� #'81&;C"="%;�*&"� #�2/#/6��;C;8�+*&"Z"% 6-0�+-#"� #'8 �\Q]���"% #LP"���'C�2;aDzB�'l�2U2/0�2*&"%��'8B�'8"��S-0�
�2;�}�/#�2W~\m�z�:"�;8;C�.�z�k"%;C;C�!D<ef$&'8"����{-0/#�)Gd("% ,*&"= #$! ,'C�SGH�2;C��/#�21&;8"� ������& 6"~46�� V ��1& 6"�/6GH�2�%'C���!"� �D
B�"7LP"�/#B�'8-#'5(�I/#"%��$&LP"�/#�2/g;c�I�����k>��2�&F��NL&�2/0���%���S-0'8�:$&�2/ V ;C��U2/0�2/i�����!��;C$!'C/�B�'C i"� _-0$&*!'C�� g*!"
LP�� #U�/#�2*&�&\

| j:$& 0�2�&�O]� #ef$&'8G2"�;�DHLP��/� #"�/^B�'fU�$�([ �m'C�&*&'8 #�%$!-0'81&;C"�*&"?B�'8 �L&/#'8B�"%/#�� �L3�2 6�� E"%�g;c�m*&�:��"%�&��'C�
V Lo��/? #"%/@$&�,B��k*&"%;C�`*&"O #$!Lo"%/0�2�%'5(����Dk;C$&�Kh&� V WY�2/6-K�H;C"�F��g�2�S-0"n;C�� ?'C�&"%;C$&*&'81&;C"% ?�21& 6-3(�2��$&;8�� z*!"
;c��G:'8*3�!\

�T'3Bw(�2 �L&/#�HWY$&�&*&�`�2U�/#�2*&"��%'CB�'C"%�f-#�l�2;3}�/#�HW~\f���?($&;3�i�2;8;c�2/6*�D�*&"me:$!'C"����H-#"� #�2/#�i$&�3�l'C�!>3�!'X�
*3�2*�*&"Q"��& 6"fp�3�2�!F)�2 ?*&"� 6*&"�"%;�L&$&�S-0�`*&"QG:'8 6-K�i�2���2*?("�B�'C�%� V hf$&B��2�&�!\:�T'C d*&"% #"��2 �Dk�2;3"� 6��/#'81&'C/
"� _-0"gLr(�2/#/#�HWY�&DP #���
*!"gB7�H�f-#"��&"%/nG:'8GH�7;C��B�"�B���/#'C��*&"�$&�3�7LP"�/6 #���3��ef$&"�*&"�*&'8�v(�,U�/#�2�
L3�H/6-0"
*&"i #$IGk'8*3����;c�q #$!Lo"%/0�2�%'5(���T�2�)�H*z("�B�'C����"%��1P"��&"J>3��'8�7*&"`�:$!"� 6-#/0�����& 6-#'8-0$!��'5(�2� V *&"iBg$&�Kh&�2 
���2;C"�U��2 V "� _-0$&*!'c�2�S-0"% m*&"�;��O"�L&�2/6-0�2B�"%�S-0�9*&"l���!WY��/6B�(��-0'C���!\

}^��/
($&;X-0'8B��&D:LP"�/#�q�&��B�"��&�� r'8B�LP��/_-K�2�S-0"HD!B�'C rBw(�2 m�HWY"%�%-0$!�� #���2U�/#�2*&"��%'CB�'C"%�f-#�q�!�
���2/6��"�;8�I]d/6/#"%�)�2;8*&"2Dv�%���Ne:$!'C"��Rh&"%B��� ��%��B�L3�2/6-#'C*&� V "� #LP"�/6�&Dv #'8US�2B��� O�%��B�L&�2/6-#'C"��!*&�&D

*&'8 #��$! #'C�2�&"� d���2�& 6-#/#$&�J-0'8GH�2 d"%��/6"�;c�H��'5(�2�q�i�f$&"% 6-0/6�� </#"� 6Lo"%�%-#'8G��2 <-#"�B��2 �*&"Q'C�SG�"% 6-0'8US�2�%'5(��� V *!"
;c��G:'8*3�9"��IU�"��&"%/0�2;�\

|�� ;8'aDf���2/#B�� V�� "%-0"HDk�%��;C"%US�2 V �2B�'8US�2 %DSe:$!'C"��!"� zB�"Qh3�2��1&/6'C�&*&�2*&�i #$,�HWY"%�%-#� V �2Lo� V �
"��+"% 6-K�N"%-0�2L3�N*&"MB�'<G:'C*3�!\�]d�x"� 6Lo"%��'C�2;m� � ;8'aD^B�'?����B�L3��p�&"%/0�=*&"x�_G:'c�546"�� V *&"M�Kh3�2/6;c�2 
'C�&�2U��2-0�21&;C"% �D

|�� "%-#�&DP���2�%e:$!'C" V  #$! �h&'�46�� �D3���2/#'8� V ���2�f$&"%;aD3LP��/ref$&'C"%�&"� m-0"%�&U���$&�MU�/0�H���HWY"%�%-#�&\
| -0�:*&�� m;C�2 rB�'8"�Bg1&/6�� @*&"%;��v�~�O�_��*&"l;c�9uQ�&'8G2"�/6 #'C*&�2*����2��'8���3�2;b*&"`j!�2�T��$!'C �\
| B�'C �����;8"�US�2 �*&"�; | /6")�7*&" | $!-3(��B7��-K�2 V �v"��!U�$3�y46"% �D�"% #LP"���'C�2;CB�"��S-#"g��}^�H-0/6'C��'C�7�m��UH�

U�"%/#�&D?������ef$&'C"%��h&"�B��� ,/#"%����/6/#'8*&�T46$&�S-0�� M;8�� �'C�S-#/#'C�!�)�2*&�2 V B��2-0'XGH�2�S-0"� 7�)�2B�'C�&�2 �*&"=;c�
� "���/�([ �=*&"T�z��B�L&$!-K�H��'5(�2� V �Z���)G:'C"%/ | LP��;C;8���&'aD�LP��/q #$x'C�&B�"��& #�
G���;8$&�S-K�2* V "� 6Lv([ /6'8-#$x*!"
���2;c�21P��/0�H��'5(�2��"��I"�;v*&'8�%-0�2*&�q*&"l;c�2 rB��H-#"�/#'C�2 r�9B�'��)�2/6U��&\



�

� ��������q���

�+�(�:k �Bz¿���P¬Wq:k i¸ ��stj�u\q�wyµckmq��CupjP���Bw&stj,u+�²�czcscq(k�jP�:u4n�zcl,u��G¬Yj��:u�� i�cz.orn�µ q
stj�k�jPw omkmn\l"l,n�q�ztj,w,½�u\q	�f�tj2n��/µCu\n�lP�
�f�tj2w iq�u�q�jPw�ª i�:u\n�scqc½4�cz wm���]l,q:z h �czYorq�stjPu
j,w�µ��Bl,n�q(stj orqfsC�Bw%u �:w�µ q�w�n��CupjPw&wmq:u\�cl"n\q�ztj,w&µ��Bkr��scn\l�°cq:w%µckrq
�Cu�j,���:w"�

�+�¿l"u �:w¶j/stj/µckmq��Cu�j,���:w$l,q�z�k�j,w¶omkmn\l"l"n\q�ztj,w$ªB�Bk i¸ �:z�w¶j"� i�cz=w�� scq:�­n\zcn�q.stj
�BµCu�n\l,�:l,n iq�z ~ jPw orq�j,w"½�l"q�zYorn\zF�cq�q�scn\w�l�k�j"orqF���G® �czcl,n iq�z�q
� h j�o n«ªWq��Gz i�c�(j,kmq�¬.lP�N�
kr�:l_orj"k i¸ w orn\l,�:w²stj�u �:w(kmj,w omkrn�l,l"n\q:ztjPw(��u �:w��F�tj�j,w¶o i�=w�� h j�orqc���FjP� l"q�zYo n�zf�cq�q
scn\w�l�k�j"orqc½Bj,utj,w�µ��Bl,n�qvstj�w�q�u��cl,n�q�ztj,w�stj��cz(µckmq��CupjP�­��k�jPw omkmn\zt�Yn�scqÂw¶j�scnpªGn\stj%j,z
k�j,��n\q�ztj,w
® �:l_orn��CupjPw%¬�zcq�® �:l�orn��Cu�j,w,� g w o��Bw�k�j,��n\q�ztj,w
j,w o i�:z stj�omj,km�­n�zC�:sC�:w%µ]q:k
j,u l,q:z h �czYorq�stjÂk�j,w orkmn�l,l"n\q�ztj,w�k�jPw¶µOjPl_orq�stj w��­o��B�����zcqc½�® q:km���Â¬2scn\w omkmn��C�cl"n iq�z
j,z�jPu�j,w¶µ��:l,n�q(stjvw�q�u��cl,n�q�ztjPw"�

´ n\w¶j��zC�Bk��cz �:up�Yq:kmnpor�­q�j"®8jPl_ornpªWq/µ���k ��kmjP�:u�n��P�Bk��czC��� i�cw��F�tj,sC�/j�Àtnporq�wm�(j,z
�cz�jPw¶µ��:l"n\q��:upo �:�(jPzYomj�k�jPw omkmn\zt�Yn�scqc½ µC�tjPstj/w�j"kv�czC�.o �Bk�j��.�Bkmsc�C� ¬R�²�cl�°C�Bw
ªYj,l"j,w n\�(µ q�w�n��Cupj����4��zC��or�tkr�:u�j��P�2stj(u �BwÂkmj,w omkrn�l,l"n\q:ztjPw$µC�tj,stj(°C�:l"j"k��F�tj/u\�:w
k�j,��n\q�ztj,w�® �:l_orn��Cu�j,w��f�tj�l"q�zWornpjPztj,z �czC�2w�q�u\�cl"n iq:z iq:µtorn����(µ��Bkr�­jPu`µckmq��CupjP���G½
w¶j��Bz��²�G¬ scn�® i¸ l"n\upjPw�stj��:u\l,�:z��P�Bk,�
�4q�w�µckmq��CupjP���Bw(k�jPw omkmn\zt�Yn�scq�w­°C�:z�w�n�scq?�:�/µCu�n �:�(jPzYomj.j,w o �cscn\�:scq�w­j,z�jPu

l,�:�/µ q�stj u\�:w
¾���omjP� i��orn\l,�:w�jv·VzYªYj,w o np�W�:l"n iq�z���µOj,kr��ornpªB�G� ´ jv°tjPl °cqc½Gj�Àtn\w omj,z
zF�c�/j,kmq�w�q�w��:u���q:kmnpor�­q�w�j_ÀC�Bl�orq�w�µ���k � k�jPw�q�u«ªYj"k@�²�cl�°cq�w�µckmq��CupjP�­�:w�k�j,w¶omkmn\zt��n«�
scq�w"�F�fn\z²j,������km��qc½�u\�Âj�Àtn\w omjPzcl"n �Âstj�o��Bu�j,w��:up�Yq:kmnpor�­q�w4jPw o i� wm�tµOjPscn«o �:sC� ���f�tj
u �v® �czcl"n iq:z­q�� h j�ornpªWq ¬�u\�:w@jPl"�C�:l"n\q�ztj,w ��n\ztj,l"�C�:l,n�q�ztj,w!�F�tjÂstj#"�ztjPz2u �Bwdk�j,w orkmn�l_�
l"n\q�ztj,w"½4wm��orn\w¶® �B�W�:z l,npj,k¶o �:w µckmq:µCn�j,sC�:stj,w��)j,z³u\�����P¬Wq:k i¸ �2stj/u\q�wvl,�:w�q�w"½4�²�G¬
j,w¶omkmn\l_o �:w"�

�
orkr��l,�Bkr�:l�omj"k i¸ w orn\l,��k�jPupj"ªB�BzWomj�stj²u�q�w�µckmq��CupjP���Bw�k�j,w orkmn�zt�Yn\scq�w"½�n\zcstj"µ]j,zf�
scn�j,zYorj,�/j,zWomjdstj&u �:w`k�jPw omkmn\l"l,n�q�ztj,w`�Âu �:w$�F�tj&j,w o i��wm� h j�orqc½�j,w%�F�tj&j,w��:upo �:�/j,zYorj
µckmq����
�Cupj��F�tj��czC��wmq:u\�cl"n iq�z iq:µtorn\�­�.w¶j�jPzcl"�tj,zWomk�j�w�q��ck�j�u ��®8kmq�zYomj,kr�.j,zWomk�j
u �2k�j,�Yn iq�z ® �:l_orn��Cupj�¬Rzcq�® �:l_orn��Cupj²stjPu*jPw¶µ��:l"n\q.stj&� i�cw'�F�tjPsC�t� g w o �.w�npor�C�:l"n iq�z
µC�tj,stj�n��/µCu\n�lP�Bk��cz����P¬Wq:k���kr�:scq�stj�scn("�l,�cu«o �:s.j,z�j,u4µckmqfl�j,wmq(stj�� i�cw��F�tj,sC�
°C�:l"n�j,zcscqÂ�$�cz²� ij�orqfscqyj,w�µOjPl i¸ "�l"qÂ�²�cl�°cq
� i�:w`l"q�w orq�w�q$q)�CnpjPz)½Nn\zYªtn\�
�Cu�jdµ��Bkr�
µ qFstj"kv�:u\l,�:z��P�BkÂ�czC� wmq:u\�cl"n iq�z wmq
�ckmj�u\�2®8kmq�zYorj"kr�­jPzYomkmj�u\�2k�j"�Yn iq�z�® �:l�orn��Cu�j�¬



���

zcq²®��Bl�orn��Cupj��
g z�u�q�w i�cu«orn\�­q�w�� �zcq:w,½,°C�:z�w��tk��Yn�scqyzf�tj�ªWq�w�jPzt® q��f�tj,w4µ��Bkr�%k�jPw�q�u«ªYj"k�µckmq��Cupj��

���:w@stj)� i�cw��F�tj,sC��¬­q:µtorn\�­n����Bl,n iq�z)� g zWomk�j
jPw orq�w�zf�tj�ªWq�wdjPzt® q��f�tj,w"½fj,w¶o i�:z2u\�:w
�/j�o �:°tjP�tk i¸ w¶orn�lP�:w"½�� u\�:w��F�tj�µ qFstjP�­q:wÂstj�"�zcnpkÂj,z o ij"km�­n\zcq:w��:jPztj"kr�:u�j,w$l"q��­q
o ijPl"zcn\l,�:w�stj � i�cw'�F�tjPsC���F�tj�n�zWomj"��kr�:z)½fstjvscnp® j"k�jPzYomjPw����:ztj"kr�:w"½fµckmqfl�jPscn��­n�j,zf�
orq�w$stj²�(j h q:kr�:w�u\qFl,�:u�j,w
¬�j,w omk �Norj"�Yn\�:w�stj��Buporq�zcnpªYj,u+µ��Bkr��l�kmjP�Bk$�cz µckmqfl�j,wmq
l,�Bµ��
�Âstj j,w�lP��µ��Bk%stj iq:µtorn��­q�wdu\qFlP�Bu�j,wd¬2k�jP�:u\n����Bk��czC� � i�cw'�f�tj,sC��krq
�C�cw¶o ��j,z
j,u)j,w¶µ��:l"n\q�stj�w�q�u��cl,n�q�ztj,w,�

g w o q:w�� ij�orqfscq�w@zcq²w�q�z2j�Àc�:l_orq�w"½G�:�cz��F�tj °C�:z �­q�w omkr�:scq���omkr�Pª ij,w�stjÂ�czC�
��kr�:z lP�BzWorn\sC�Bs³stj stj,wr��kmkmq�u�u\q�w ¬³�BµCu\n�lP�Bl,n�q�ztjPw"½+w¶j"k�j,®8j,l�orn«ªWq�w�µ���k ��k�jPw�q�u«ªYj"k
�czC�­��kr�:z�ªB�Bkmn�j,sC�:s stj�µckmq��CupjP�­�:w�stjPuL�²�czcscq­k�j��:u�½ n\zcl"u\�G¬Yj,zcscq­µckmq��Cu�j,���:w
�:u«o��B�/jPzYomj%k�jPw omkmn\zt�Yn�scq�w"� g z2���cl °cq�w@lP�Bwmq:w,½Fu �:w��/j�o �:°tjP�tk i¸ w¶orn�lP�:w�stj�"�ztj,z �:u«�
�Yq:kmn«o �/q�w��f�tj w�q�z kmj"µck�jPw¶j,zWo ��orn«ªWq�w stjPudj,w¶o �:scq�stj,u��Bk¶orj�µ���k ��n��/µ q:k¶o �:zYomjPw
µckmq��Cu�j,���:w��:l,�:s ijP�/n\l"q�w�¬�stj,u����czcscq�k�jP�:u�� ´ j,zYorkmq�stjvu �:wy�/j�o �:°tj,�tk i¸ w o n�lP�Bw,½
j_Àcn�w¶omj,z����F�tjPu�u �:w �f�tjvjPw o i�:z ���:wm�:sC�Bw%jPz��czC�(µ]q��Cu �Bl,n iq�z)½tjPw�stj,l,npkP½cµckmqfl�j,wr�Bz
�czC� µ]q��Cu �:l"n iq:z stj¿w�q�u��cl,n�q�ztj,w ~ q �czC� µ q��Cu\�:l"n iq�z³stj��B��j,zYorj,w��F�tj.��j,ztj"k �Bz
w�q�u\�cl"n\q:ztjPw ��� "�z.stj$j�ÀGµCu\q:kr�Bk@j,u j,w�µ��Bl,n�q�stj � i�cw'�f�tj,sC�t� �
omkr�:w"½Gw iq�u\q��Go n�u\n����:z
�czC��w�q�u\�cl"n iq�z2l"q��­q�µC�czYorq�stj µ��Bk¶orn\sC�v¬2j_ÀtµCu�q:kr�:z­j,u)j,w¶µ��:l"n\q²��omk �Pª ijPwdstj u �
�BµCu�n\l,�:l,n iq�z2stjvq:µ]j"kr�:scq:k�jPw �������	� �
g z j,w¶o �¿omjPw�n\w�w¶j µckmq:µ q�ztj2�czC��o ij,l"zcn\l,���Bupomj,kmzC��orn«ªB�.µ��Bkr��j,u����:ztj h q�stj

µckmq��Cu�j,���:w l"q�z=kmj,w omkrn�l,l"n\q:ztjPw����:wm�:scq�jPz³u\q �F�tj2stjPzcq��/n\zC�Bk�j,�­q�w ��u\q�u ��k¶�
�Yq�stj�j,w orj¿scqfl"�c�/j,zWorqc½*l,q��/q jPu�

����� �	��������� ��� � ��� � � ��� � ´ n\l °cqRjPzt® q��f�tj
w¶j,k i�­n�zcl,q:k�µ]q:kr�:scq�¬�µckmq����Bscq­jPz�scq�w$stj�u �:w�� i�:w�scn�® �czcscn\sC�Bw��/j�o �:°tj,�tk i¸ w o n �
l,�:w��Cn\q��Vn�zcw¶µCn�kr�:sC�:w ���:wm�:sC�:w�jPz?µ]q��Cu �Bl,n iq�z)�`x$u���q:kmnpor�­q�w g ªWq�u��GornpªWq�w ~ x g w �
¬ x$up�Yq:kmnpor�­q�w �d�:wm�:scq�w$j,z j,u@±�q:�/µ q:k¶o �:�­npjPzYorq²stj2±�q�u�q�zcn �Bw�stj"!�q:km�­np�W�:w~ x�± ��½:w��cw�w�n��Yu\�:w*j,z­· zt�Yu ij,wLµ��Bkr�$#%���'& �)(*� �,+.-0/1�32
45276 � �32 � � �f�tj�w¶j"k i� �cwm�:sC�
stj����F� i¸ jPz��:stj,u �BzWomj:� ���
x$up�Y�czC�:w�l,�Bkr�:l_omj,k i¸ w orn\l,�:w*stj
u\q�w�µckmq��CupjP�­�:w�l"q�z�kmj,w omkrn�l,l"n\q:ztjPwL¬(j_ÀGµ]j"krnpjPzf�

l"n �:w µck�j"ªGn �Bw h �cw orn�"�l,�:zRj,u�stj,wr��kmkmq�u�u\q stj­� ij�orqfscq�w�lP��µ��:l"j,wvstj/k�jPw omkmn\zt�Ynpk u �
� i�cw'�f�tj,sC�$��u �
®8kmq�zYomj,kr�yjPzYomkmjdj,ufj,w¶µ��:l,n�q$stj�� i�cw'�f�tj,sC��® �:l_o n��Cu�j�¬�zcq�® �:l_orn��Cu�j:�
¼Lq:k�jPzcstj:½]u �/µckmq:µC�tj,w o �/n\zcl"u\�G¬Yj�u �­n�zcl,qBkmµ]q:kr�:l"n iq�z.stjPu�j,zt® q �F�tj�stj�®8kmq�zYomj,kr�



�����

j,z�x g w ¬��:up�Yq:kmnpor�­q:w�x�± � µ��Bkr��w��=�BµCu�n\l,�:l"n iq�z �.µckmq��Cu�j,���:w$k�j,w orkmn�zt�Yn\scq�w
l"q�z scq:�­n\zcn�q/scn\w�l�k�j"orq/¬�l"q�zWorn�zf�cqc��x u\q�w
j,®8j,l�orq�w�stj�stj�orj"km�­n\zC��kyjPu`stj,w¶jP���
µ]j��zcq stj(u�q�wÂ�Bu��Yq:kmn«o �/q�wyn\�/µCupjP�(jPzYo �:scq�w%w�n����cn�j,zcscq2j,u`jPzt® q��f�tj�stj�®8kmq�zYomj,kr�
µckmq:µC�tj,w¶orqc½�w¶j
°C� kmjP�:u�n��P�:scq �cz/j,w¶or�cscn�qvj_ÀtµOj,kmn��/jPzYo �:uGw�q��ck�j��cz­l"q�z h �czYo q stj
µckmq��Cu�j,���:w �Cn�j,z�l"q�zcqFl,n�scq�w��&"�z�stj�ªYj,kmn("�lP�Bk�w�� �BµCu\n�lP� �Cn\u\n�sC�:s)� ´ n\l °cq�l,q�zf�
h �czWorq.n\zcl"u\�G¬Yj��czC��w¶j"krnpj/stj�µckmq��Cu�j,���:w�stj/µckmq:��kr�:�­�:l,n iq�z�zcq¿u�n\ztjP�:u ~ ¯��+¼y�
¯�q:z ��n\ztjP�Bk�¼�kmq:��kr�:�/�­n\zt��� ��l,q:z scn�®8j"k�jPzYomjPw�orn�µ q:w­stj�k�jPw omkmn\l"l,n�q�ztjPw�¬§scn«�
"�l"�cupo �:stj,w²¬?u\q�w(wmnp�Y�cn�j,zYorj,w�µckmq��Cu�j,���:w�stj�qBµto n��­n��P�:l"n iq�z l"q����Cn\zC��orq:kmn �G�+jPu
µckmq��Cu�j,��� stj�� i�cuporn�µCupjPw��­qFl�°cn\u\�:w ~ ¾��v¼y�G¾¿�cuporn�µCupj�� zC�BµCwm�:l��/¼�kmq��CupjP�2�_½�jPu
µckmq��Cu�j,����stj2l"q��Oj,k¶or�tkr�¿stj2l,q�z h �czYorq�w ~ �Fj�o(±�q�ªYj"krn�zt��¼�kmq��Cu�j,� ��¬=j,udµckmq��
�Cu�j,����stjPu�l"q�z h �czYo q(n\zcstj"µ]j,zcscn�j,zWomj�� i�NÀtn\�­q ~ ¾��NÀcn��²�c� · zcstj"µ]j,zcstjPzYo��Fj�o
¼�kmq��Cu�j,� ���

±�q��­q��Bµ q:k¶omj/�:scn\l"n\q�zC�Bu��:u�jPzt® q��f�tj/stj­®8krq:zWomj"k �2µckmq:µC�tjPw orqc½�w�j/µCu �:zYomj��
�czC�­�:sC��µto��Bl,n iq�z¿�­u\�/�/j,°tjP�tk i¸ w orn\l,� ���:wm�:sC�(j,z¿jPu+l,q��(µ q:k¶o �:�­npjPzYorq�stj�°cqBk¶�
�­np�W�:w���"�z­j_ÀGomj,zcstj,k@w��2�BµCu�n\l,�
�Cn\u�n\sC�:s²�vqBomkmq�w�orn�µ]q�w�stj
µckrq
�Cu�j,���:wLµ��Bkr�vu\�:w
l"�C�:u�j,w&® �tjvstj�"�zcn�sC��q:kmnp�Yn\zC�:u��/j,zWomj:�

�	��

���������������������
�����
! #"�$�%&���'��$�()�*�)�+
!�-,.��()�#�
!��/0
1��2��3�4 
	�657��)�!8



���

�������
	���
��������� 	������������������ �
±&��µ i¸ or�cu\q �B�
· zYorkmqFsc�cl"j¿�:u����czC�:w²stj�"�zcn�l,n�q�ztjPw�� i�:w�n�lP�:w�stj¿µckmq��CupjP���Bw�stj�q:µtorn\�/n��P�N�
l"n iq:z)½Fl"q�zcl�j,µtorq�wdstj$�:u��YqBkrn«or�­q�w`j�"�l"n�j,zYorj,w�¬­�czC� �ckmj�ªYj
scn\w�l"�cw�n iq�z�w�q��ck�j
l"q��/µCupj h n�sC�:s2l,q��(µC�Go��Bl,n�q�zC�:u�� g w omj lP�Bµ i¸ or�cu\q�omj,km�­n�zC��l,q:z¿�czC��w i¸ zWomj,wmn�w
stj�u�q�w+� ij�orqfscq�w)� i�Bw+�cwm�:scq�w+µ���k �%k�j,wmq:upªYj"k4µckmq��CupjP�­�:w4stjdqBµto n��­n��P�:l"n iq�z)�
±&��µ i¸ or�cu\q�w"!�¬ #t�
¼�k�j,w¶jPzYo �:z­�czC��stj,w�l"kmn�µ]l,n iq�z­stjÂ�:u��Y�czC�Bw@stj$u\�:wd�/j"o �:°tj,�tk i¸ w orn\l,�:w��:l�or�C�N�
upjPw � i�Bw$n\�(µ q:k¶o �:zYorj,w"�Ow�n\�²�cu\��omjPs �:zcztjP�:u\n�zt�C½�o �
�C�Rw¶jP�Bkml�°)½)�:u��YqBkrn«or�­q�w
j�ªWq�u��GornpªWq�w@¬
���:wm�:scq�w&j,z¿l"q�u\q:zcn �:w�stj�°cqBkr�/n��W�:w"�f�+�:wyscq�w�µckrn��/j"k �Bw�k�j_�
µck�j,w¶jPzYo ��ornpªB�:wvstj2� ij"orqFscq�w ���:wm�:scq�wvjPz=omk �P¬Yj,l_o qBkrn\�.�cwm�:zcscq��cz i�czcn�l,q
µC�czYorq/stj k�j,®8j"k�jPzcl"n �t�c�4�:w�scq�w%k�jPw o �:zYomjPw"½tq�� h j"orq²stj�j,w or�cscn\q²jPz�u\�²µck�j_�
w¶j,zWomj�omjPw�n\w"½Ww�q�z��czC�:wdstj$u\�:w@� i�:w�kmj"µck�jPw¶j,zWo ��orn«ªB�:w�stj�u �:w@�/j�o �:°tj,�tk i¸ w o n �
l,�:w ���:wm�:sC�Bw&jPz.µ q��Cu\�:l,n iq�z)�
±&��µ i¸ or�cu\q%$C�
´ jPwm�Bk�kmq�u\u\�¿�czC��scn\w�l,�cw�n iq�z³��j,ztj"k �Bu�w�q��ck�j2�:u����czC�:w�stj2u\�:w�� i�Bw�n\�(µ q:k �
o �:zYomjPw$o ij,l,zcn�lP�:w
k�j,µck�j,w�j,zYo��No n«ªB�:w$stj,u�j,w o �:scq.stj,u���k�omj�µ��Bkr� ���:ztj h q2stj
k�j,w orkmn�l,l"n\q�ztj,w%�cwm�:sC�:w%j,z�jPu�l,�:�/µ q�stj�u �(l"q��/µC�Go �:l"n iq:z2j�ªWq�u��GornpªB��¬¿u�q�w
�Bu��Yq:kmn«o �/q�w@x�± ���
±&��µ i¸ or�cu\q/|f�
¼�kmq:µ]q�ztj@�cz jPzt® q��f�tj�stj � i�cw��F�tj,sC�yj,z�u\�&®8krq:zWomj"k ��jPzYomkmj�u � �,q�zC�%®��Bl�orn��Cupj
¬Rzcq�® �:l_o n��Cu�j�µ��Bkr�2jPw¶µ��:l"n\q�w l"q�zYorn\zF�cq�w$¬Rscn�w�l"k�j�o q:w,�4�Fj(µckmj,w¶jPzYo �:zRu�q�w
stj�o �:u\upjPwvµ��Bkr��l,�:sC���czC��stj u\�:w��/j�o �:°tjP�tk i¸ w¶orn�lP�:w l"q�zcw�n\stj"kr�:sC�:w"½ h �czYo q
l"q�z�u ��® qBkr�²�cu\�:l,n iq�z2stj�u\q:w�µckmq��CupjP�­�:w%n\zcl"u\�cn�scq�w%j,z�j,u+j,w o �cscn�q/j_ÀtµOj,kmn«�
�(jPzYo �:u��
±&��µ i¸ or�cu\q�w'&�¬��f�
¼�k�j,w¶jPzYo �:z�j,u�j,w¶or�cscn�q2j_ÀGµ]j"krn��/j,zWo �:u�stj"o �:u�u �:scq/l,q�z�u\q:w�k�jPw��cu«o��Bscq�w�q
�G�
omj,zcn\scq�wdstj$u ���BµCu�n\l,�:l"n iq�z(stj �:up�Yq:kmnpor�­q�wLj�ªWq�u\�Gorn«ªWq�w*¬��:u���q:kmnpor�­q�w*x�± �



�

k�j,w�µOjPl_ornpªB�:�(jPzYomj���¼*�Bkr� jPu�u\q�w�w¶j�l,q:zcwmn�stj,k iqv�cz�l,q:z h �czYorq�n��/µ qBk�o �:zYomj%stj
µckmq��CupjP���Bw�sc�tkmq�w%stj�¯��+¼ ¬.q:µtorn��­n��P�:l"n iq�z�l"q����Cn\zC��orq:kmn\�t�
±&�Bµ i¸ or�cu\q��t�
� jP�:u\n����/�cz �:z i�:u�n\w�n\w�stj²�Bu��Y�czcq�w
�:w¶µOjPl_orq�w$stj,u�l"q��/µ qBk�o �:�/n�j,zWorq�stj�u�q�w
�:up�Yq:kmnpor�­q:w$j"ªYq�u\�GornpªYq�w ¬ �:up�Yq:kmnpor�­q:wÂx�± ��½Lstj,w�stj u ��µ]j"krw¶µOjPl_ornpªB��stjPu
j,zt® q �F�tjvstjv®8kmq�zYomj,kr��¬¿stj�u �Bw%lP��k �Bl�omj"k i¸ w o n�lP�Bw�µckmq:µCn\�:w%stj�lP�:sC���czcq/stj
j,u\u�q�w"�
±&�Bµ i¸ or�cu\q²{t�
Á n\zC�Bu\�/j,zWomj:½�u\�:w�l"q�zcl"u\�cw�n\q�ztj,w*¬²® �Gor�tkr�:w�j_Àforj,zcw�n\q�ztj,w�w�q�z(l,q:zcwmn�stj,kr�:sC�Bw
j,z ® �czcl"n iq�z stj �cz¿�Bz i�:u\n�wmn�w@�Yu\q����Bu stj u\q:w�k�jPw��cu«o��Bscq�w&��µ q:k¶o �:scq�wdjPz2j,w¶omj
omkr�
��� h qc�



� �



��� � ����� 	 �
� ����
��

����� 	 ��� � ��� �������� 	���� � 	 ����� � � ���! �#" 	�� ��� � 	 ��� �
�B� �B�?¼�kmq��Cu�j,���:wdstjvq:µtorn\�/n��P�:l,n iq�z ���v�v���v���v���v�������v���v�v� �

�B� �B� �B� ��µtorn\�­n����Bl,n iq�z2¯��c� ij"kmn\l,� ���v���v���v�������v���v�v� #

�B� �B� !f� ��µtorn\�­n����Bl,n iq�z.±�q����Cn\zC��orq:kmn\� ���v���v�������v���v�v� |
�B� !f� º�j,l"n\zcsC�:s2¬ iqBµto n��­q�wdu\qFl,�:u�j,w����v�v���v���v���v�������v���v�v� &

�B� #t�?¼�kmq��Cu�j,���:w�¬.x$up�Yq:kmnpor�­q:w g "�l,npjPzYomjPw
�v���v���v�������v���v�v� �
�B� $C� ±�q��/µCupj h n�sC�:s.±�q��/µC�Go �:l"n\q�zC�Bu(�v�v���v���v���v�������v���v�v� �,}
�B� |f� ¾ ij�orqfscq:w&stj$� i�cw'�F�tjPsC� ���v���v�v���v���v���v�������v���v�v� � �

�B� &t� g ªB�:u��C�:l,n iq�z2stjv�/j"o �:°tj,�tk i¸ w orn\l,�:w �v���v���v���v�������v���v�v� !��
$%��& � ���(' ��� � �) � ��������� �(��� � ��������� �*� � �,+ � ��- ��� ��� � � ���.- � 
��������� 	
��� � � � / �
!f� �B�?· zWomkmqfsc�cl"l"n iq�z �������v���v���v���v�v���v���v���v�������v���v�v� #
�

!f� !f� ¾�j"o �:°tj,�tk i¸ w orn\l,�:wb���v���v���v���v�v���v���v���v�������v���v�v� #
�

!f� #t� �fn\�²�cu\��omjPs�x�zcztj��:u�n\zt� �v���v���v�v���v���v���v�������v���v�v� # #

!f� #t� �B� · zWomkmqFsc�cl,l"n iq�z ���v���v���v�v���v���v���v�������v���v�v� # #

!f� #t� !f� �fn����cu\��omjPs2x�zcztj��:u�n\zt�C½10,l iq��/q�omkr�
��� h �32������v���v�v� #W�
!f� #t��#t� x
µCu\n\l,�:l"n\q�ztj,w&stj��fx ���v�v���v���v���v�������v���v�v� $W}

!f� $C� »L�
� i���Fj��Bkml�° �������v���v���v���v�v���v���v���v�������v���v�v� $W}
!f� $C� �B� · zWomkmqFsc�cl,l"n iq�z ���v���v���v�v���v���v���v�������v���v�v� $W}
!f� $C� !f� »��.��µCu\n\l,�:sC���:u4¼�kmq��Cu�j,����stj,u º n\� h �:zYomjÂstj�±�q��/j"kml,n�q $��

!f� $C��#t� g ÀfomjPzcw�n\q:ztjPw%stjv»L�
�C���Fj���krl ° ���v���v�������v���v�v� $f�
!f� $C� $C� x
µCu\n\l,�:l"n\q�ztj,w&stjv»L�
� i���Fj���krl ° ���v���v�������v���v�v� $ �

!f� |f� x$up�Yq:kmnpor�­q:w g ªWq�u\�Gorn«ªWq�w ���v���v�v���v���v���v�������v���v�v� $W{
� ���



� �����

!f� |f� ��� · zWomkmqFsc�cl,l"n iq�z �������v���v�v�������v���v���v���v�v���v� $W{
!f� |f� !F� ´ j,w�l"kmnpµ l"n iq�z��Âj,ztj,kr�:u �v�v�������v���v���v���v�v���v� | �
!f� |f��#G� g w omkr��omj,�Yn\�:w g ªWq�u\�Gorn«ªB�:w �v�������v���v���v���v�v���v� | #
!f� |f� $c� ¼�kmq:��kr�:�­�:l,n iq�z g ªYq�u\�GornpªB� �������v���v���v���v�v���v� |�|
!f� |f� |F� x�u��Yq:kmn«o �/q�w��Âj,z ij"orn�l,q�w2�v�v�������v���v���v���v�v���v� |��
!f� |f��&G� ¼�kmq:��kr�:�­�:l iq:z��Âj,z ij"orn�lP� �v�������v���v���v���v�v���v� &�!

!f� |f� �F� x g w,�C�:up�Y�czcq�w�l,q�zcl�j"µto q:w%n\�/µ]q:k¶o �:zWomj,wd���v���v�v���v� &W|
!f� |f� �G� x
µCu\n\l,�:l"n\q�ztj,w&stjvx g w �v�v�������v���v���v���v�v���v� � $

/ ��& � ���(' ��� � �) � ��������� ��� ���

#t� �B� ��µtorn\�­n����Bl,n iq�z­jPz����:w¶j��­±�q:u\q�zcn\�:w&stj !�qBkr�/n��W�:w ~ x�± � �.�v� ���
#t� �B� ��� · zWomkmqFsc�cl,l"n iq�z �������v���v�v�������v���v���v���v�v���v� � �
#t� �B� !F� �4�(�/j�o �:°tjP�tk i¸ w¶orn�lP�vx�± � �������v���v���v���v�v���v� �B{
#t� �B��#G� © z.�Bu��Yq:kmn«o �/q x�± � µ���k �vjPu]¼�krq
�Cu�j,���vstj,u�ºÂn � h �:zYorj

stj�±�q��/j"kml,n�q=�������v���v�v�������v���v���v���v�v���v� �W|
#t� �B� $c� x
µCu\n\l,�:l"n\q�ztj,w&stj��:up�Yq:kmnpor�­q:w@x�± � ���v���v���v�v���v� {W|

#t� !f� � ������������� �	� � � ����- ��
���
 ��
 ��� � ������
 ��	 � '�� �v���v� { &
� ��& � ���(' ��� � �) � ��������� � - �
	 ��� � ��� ����� ��� ������� � 	 ��� ���

$C� �B� · zWomkmqFsc�cl,l"n iq�z?���v���v�������v���v�v�������v���v���v���v�v���v� {�{
$C� !f�³x�l"j"kmlP�²stjvu �:wy�/j�o �:°tj,�tk i¸ w o n�lP�Bw �v�������v���v���v���v�v���v� {�{
$C� #t� ¾��:ztj h q(stj kmj,w omkrn�l,l"n\q:ztjPw(���v���v�v�������v���v���v���v�v���v� �,}�{

$C� #t� ��� ¾��:ztj h q�stj k�jPw omkmn\l"l,n�q�ztjPw�jPz�x g w ���v���v���v�v���v� � � �
$C� #t� !F� » ij,l,zcn�lP�:wdstj �­�:ztj h q�stj$kmj,w omkrn�l,l"n\q:ztjPw�j,z¿�:up�Yq:kmnpor�­q:w

x�± � ���v���v�������v���v�v�������v���v���v���v�v���v� � #
�
�%� � � � � � � � - � � + ������� � � � 	�� � � 	�� ��� � ������� � � 	 ������� � /��

|f� �B� · zWomkmqFsc�cl,l"n iq�z?���v���v�������v���v�v�������v���v���v���v�v���v� � #W�
|f� !f� · �/µ qBk�o �:zcl"n ��stjvu\��� i�cw'�F�tjPsC��jPz�u\�²®8kmq�zYomj,kr� ���v���v�v���v� � #�{
|f� #t� ´ j,wm�Bk�kmq�u\u�q�w&stjvn\zYªYj,w o np�W�:l"n iq�z­j,z � i�cw'�F�tjPsC�²jPz¿u\�²®8kmq�zYomj,kr� � � $�#
|f� $C� g zt® q��f�tj µckmq:µC�tj,w o q �������v���v�v�������v���v���v���v�v���v� � $f�

|f� $C� ��� »ynpµ q�w%stj µckmq��CupjP���Bw�l"q�zcw�n\stj"kr�:scq�w �v���v���v�v���v� � $ �



���

|f� $C� !f� g u�j,zt® q��F�tj�stj ®8kmq�zYorj"kr� �v���v���v���v�������v���v�v� ��| &
|f� |f� g zt® q �F�tj stj ®8krq:zWomj"k ��j,z¿x g w �v�v���v���v���v�������v���v�v� ��| &
|f� &t� g zt® q �F�tj stj ®8krq:zWomj"k ��j,z¿x�± � �v�v���v���v���v�������v���v�v� � &
�
|f� �f�?¼�kmq��Cu�j,���:w@j,w o �cscn\�:scq�w²�v���v���v�v���v���v���v�������v���v�v� ��� $

|f� �f� �B� º@�Bkmn �
�CupjPwy±�q�zWorn�zf�C�:w����v�v���v���v���v�������v���v�v� ��� $
|f� �f� !f� º@�Bkmn �
�CupjPw ´ n\w�l�kmj�o �:w ���v�v���v���v���v�������v���v�v� � � $

� � � 	 ��� � � � 	%� � � ���.- ��
�� ��� � 	 � � � ������� � ��� � ����� � � 	 ������� ��� �
&t� �B�?· zWomkmqfsc�cl"l"n iq�z �������v���v���v���v�v���v���v���v�������v���v�v� � ��{
&t� !f�?¼�kmq��Cu�j,���:wdl"q�zYo n�zf�cq:w ~ �BµCu\n�lP�Bl,n iq�z2stj�����	��%�v�������v���v�v� �,{�!

&t� !f� �B� x�z i�:u\n�wmn�w��Yu�q����:u�stj
��� 	 �v���v���v���v�������v���v�v� !B}W|
&t� #t�?¼�kmq��Cu�j,���:wdscn�wml�k�j"orq�w ~ ��µCu\n\l,�:l"n iq�z�stj����
���§�v�������v���v�v� !B}W�

&t� #t� �B� ��� � µ��Bkr�/¾ � ¼b���v���v�v���v���v���v�������v���v�v� !B} �
&t� #t� !f� ���
�?µ��Bkr�/�c±&¼ ���v���v�v���v���v���v�������v���v�v� ! � �
&t� #t��#t� ��� � µ��Bkr�/¾�·T�G¼ �v���v�v���v���v���v�������v���v�v� ! ��!
&t� #t� $C� g ÀGµ]j"kmn\�/j,zWorq�w@¬2k�jPw��cu«o��Bscq�w��v���v���v�������v���v�v� ! � $
&t� #t� |f� x�z i�:u\n�wmn�w��Yu�q����:u)�:l�j"krl,�²stj���� � �v���v�������v���v�v� ! # #

� � � � � � � � � - � ����� � �.� ����� � � � � � ������� � ����� ����� � � 	 ������� $ � �
�f� �B�?· zWomkmqfsc�cl"l"n iq�z �������v���v���v���v�v���v���v���v�������v���v�v� ! $��
�f� !f�?¼�kmq��Cu�j,���:w&±�q�zYorn\zF�cq�w ~ �BµCu�n\l,�:l"n iq�z�stj�����	�� �������v���v�v� ! $�#

�f� !f� �B� x�z i�:u\n�wmn�w��Yu�q����:u�stj���� 	 �v���v���v���v�������v���v�v� !�|B}
�f� #t�?¼�kmq��Cu�j,���:wdscn�wml�k�j"orq�w ~ ��µCu\n\l,�:l"n iq�z�stj���� � � �v�������v���v�v� !�| !

�f� #t� �B�������?µ���k �(¾�� ¼ ���v���v�v���v���v���v�������v���v�v� !�| #
�f� #t� !f�������?µ���k �(�c±&¼ ���v���v�v���v���v���v�������v���v�v� !�|��
�f� #t��#t����� � µ���k �(¾�· �G¼ �v���v�v���v���v���v�������v���v�v� ! &�!
�f� #t� $C� g ÀGµ]j"kmn\�/j,zWorq�w@¬2k�jPw��cu«o��Bscq�w��v���v���v�������v���v�v� ! & &
�f� #t� |f� x�z i�:u\n�wmn�w��Yu�q����:u�stj���� � �v���v���v���v�������v���v�v� !�� !

� �  �����3� ������ 	�� � 	 � ���
� $ ���
�t� �B�?· zWomkmqfsc�cl"l"n iq�z �������v���v���v���v�v���v���v���v�������v���v�v� !����
�t� !f� ±�q�zYªYj"km�:jPzcl"n ��j,z����
	 ¬�����	 �v���v���v���v�������v���v�v� !�� �



�

�t� #t� ��µ]j"kr�:scq:k�j,w%stj ® kmq�zYomj,kr� ���"���	� jPz ��� 	 ���v���v���v�v���v� !��B{
�t� $C� ¼*�Bk i�:�/j�omkrq:w � ¬�� j,z ���
� ���v�v�������v���v���v���v�v���v� ! ��!
�t� |f� ¼*�Bk i�:�/j�omkrq��­jPz ���
� �����v���v�v�������v���v���v���v�v���v� ! � $
�t� &t� � �:w omkmq(stj ®8j,kmq��/q�zC�v¬ j�ÀGµCu\qBk �Bl,n iq�z2stjPu)jPw¶µ��:l"n\q�stj�� i�cw'�f�tj,sC� ! � &
�t� �f� � �Cw¶j,k¶ªB�:l"n\q:ztjPw&�:jPztj"kr�:u�j,w �v���v�v�������v���v���v���v�v���v� !B{�}

� � � � 	 ���.� ��� � 	 ��� � � ��� + � � � � � � � � � � � $ �,/



��� � ����� � � � ��� ��
��

�B� �B� g w¶µ��:l"n\q�stj�� i�cw'�f�tj,sC�v¬­u �:w@k�jPw¶µOjPl_ornpªB�:w�k�j"�Yn\q�ztj,w�® �:l_o n��Cu�j,w�¬
zcq²®��Bl�orn��CupjPw"� �������v���v���v���v�v���v���v���v�������v���v�v� #

�B� !f� x$up�Y�czcq�w)j h j,�/µCu\q:w�stj�kmj,sc�cl"l,n iq�z��%µ��Bk¶orn�k�stj@µckmq��CupjP���Bw��	��

� � 4 / ( � � �
� ���v�������v���v���v���v�v���v���v���v�������v���v�v� ���

�B� #t� »�kr�P¬YjPl_orq:kmn � stj,wml�kmn�µto �vµ]q:k��cz.�Bu��Yq:kmn«o �/q stj)� i�cw'�f�tj,sC��u\qFl,�:u
�:l"q:kmstj��/�czC��ªYj,l,n�zcsC�:s�j,w o�� �Cu�j,l,n�sC�t� g w�j,w omj�l,�:w�q­w¶j�µC�tj,stj
q��Cw¶j"k�ªB��k �F�tj u ��ª�jPl"n\zcsC�:s�� ~�� �@n\zcl"u\�G¬YjÂ��o qFscq�w�u\q�w�µC�czWorq�w
�F�tj�w¶j�j,zcl"�tjPzYomk �Bz � �czC� scn\w o �:zcl"n � " h ���³stj�lP�:sC��µC�czWorq
ªGn\w�npo �:scq � ���v�������v���v���v���v�v���v���v���v�������v���v�v� !B}

!f� �B� x$up�Yq:kmnpor�­qv��j,ztj,kr�:u ���:wm�:scq²j,z¿�c���ck �Bu�j,w,� ���v�������v���v�v� # $

!f� !f� © zC�²n\�(µCu�j,�/jPzYo �:l"n iq�z���jPztj"kr�:u µ��Bkr�/�fx �v���v�������v���v�v� #W�
!f� #t� g w omkr�cl_or�tkr��stj sC��orq�wdo�� � i�
�F�tj k�j,µck�j,w¶jPzYo ��u\q�w��­q�ªtn��­n�j,zYo q:w

o �
� i�.µ���k ��»��]�������v���v���v���v�v���v���v���v�������v���v�v� $ !

!f� $C� g w omkr�cl_or�tkr��»L�
�C�2��·�omj,kr�:l"n iq:z.} �v���v���v���v�������v���v�v� $�#

!f� |f� g w omkr�cl_or�tkr��»L�
� i�2��·�omj,kr�:l"n iq:z � �v���v���v���v�������v���v�v� $ $

!f� &t� g w omkr�cl_or�tkr��o�� � i�2��·�omj,kr�:l"n iq:z !(�v�v���v���v���v�������v���v�v� $f|
!f� �f� g w omkr�cl_or�tkr��»L�
� i�2��·�omj,kr�:l"n iq:z # �v���v���v���v�������v���v�v� $f|
!f� �t� g w omkr�cl_or�tkr��»L�
� i�2��·�omj,kr�:l"n iq:z $ �v���v���v���v�������v���v�v� $�&

!f��{t� © zC�²n\�(µCu�j,�/jPzYo �:l"n iq�z�µ��Bk¶o n�l,�cu\�Bk�stj�»��­µ��Bkr��»��G¼`�`�v���v�v� $f�
!f� �,}t��»L�NÀtq�zcq�� i¸ ��°cn�w¶o iq:kmn�lP��l"q�� i�cz stj�u\��l"q��/µC�Go �:l"n iq:z­j"ªWq:u\�GornpªB�t� | �
!f� � �B� ´ j,w�l"kmn�µ]l,n iq�z.�:jPztj"kr�:u�stjv�cz¿x$up�Yq:kmnpor�­q g ªWq�u\�Gorn«ªWqc� �v���v�v� | !
!f� ��!f� g u%l"q�z h �czWorqRstj���µ��Bk�j��:�/n�j,zWorq�l,q:�­qR�cz µ��BwmqRµck�j�ªtn�q=��u �

�BµCu�n\l,�:l,n iq�z2stjvu\q�w%qBµ]j"k �Bscq:k�jPw���jPz ij�orn\l"q�w"� ���v�������v���v�v� &
�

� �



� ���

!f� � #t�N±�kmq�w�w�q�ªYj,k�µ���k �dk�j,µck�j,w�j,zYo��Bl,n iq�zÂstj i��k��]q�u�j,w j,z�¼	��� © z wm��� i��k��]q�u
stjdl,�:sC�%µ��:stk�j ~ k�jPwm�:u«o��Bscq�w�jPzv��kmn\w � j,w+j,u�j"�Yn\scq%j,z�® q:km���&�:u�jP�N�
orq:kmn �
jyn\zYomj,kml,�:���Cn �:scqyj,zWomk�j%u�q�w*µ��Bstkmj,wLµ��Bkr�Âl"k�jP�Bk�scq:w�°cn h q:w
scn�w¶orn�zWorq�w"� g w omj�q:µ]j"kr�:scq:k��:�Gorq�� i��orn\l,�:��jPzYomj�µck�jPw¶j"k�ªB� u � w�n\zf�
o �NÀtn\w�stj�u �Rk�j,µck�j,w¶jPzYo �:l,n iq�z stj i�Bk'�]q�u%w�n\z ztjPl�jPw�n�sC�:s stj¿�cz
µckmqFl"j,w�q(stjvk�j,µ��Bkr�:l"n iq:z2µ]q�w omj,kmn\qBkP���������v���v���v���v�v���v� & $

#t� �B� ¼��tj,zWomj l"q�z¿scq�w �ckr�
�,q�w&µ���k ��u\�²k�jP�:u\n����:l"n iq:z stj,u)j�ÀGµ]j"kmn\�/j,zWorqc� � �
#t� !f� �4��l"q�zcw omkm�cl,l"n iq�z=stj��czC��w�q�u��cl,n iq�z=n\�/µCu�n\l,� k�jPl"q:k�k�j,k j,u���kr�N�

® q�stj,wmstj��cz zcqFscq � � 2�� � � °C�:w o ���:u\l,�:z��P�Bk��cz�zcqfscq ��� � �32
� � �
x �f�tj,u\u\�:w`°cq:km�­n��Y�:w �F�tj�wmnp�W�:z�u\��u i¸ ztjP�
u�u�j,zC�t½�u�u�j"�W�Bk i�:z µckmn\�/j_�
kmq²�:u zcqFscq�stj,w¶orn�zcq�¬­µ qBk�j,zcstj scn�kmnp�Yn�k i�:z­u\� � i�cw'�f�tj,sC��°C�:l"n �
j,w orj µ��:w�q�l,�C�Bzcscq�ªG�tjPu«ªB�:z�°C�:l"n ��j,u4zcqFscq�q:kmn���j,z)�����v�v���v� ��}

#t� #t� g u���! µ���k �¿»��G¼`� g w¶omj­�:u��YqBkrn«or�­q�µ]j"k�omj,ztjPl�j2�¿u\�¿l,u\�:w¶j­stj
�:up�Yq:kmnpor�­q:w@x�± ��� �v�������v���v�v�������v���v���v���v�v���v� �W�

$C� �B� � i�cw��F�tj,sC�(npomj"kr��ornpªB��j,w¶orqFl i�Bw¶orn�lP����j,ztj,kr�:u�n��P�:sC�2���v���v�v���v� �,}�}
$C� !f� · stj��Bw �f�tj�w����F¬W�:l"j,z �Bu�µckmqFl"j,w�q³stj���j,ztj"k �Bl,n iq�z stj�zF�tj"ªB�Bw

w�q�u��cl,n�q�ztjPw �v���v���v�������v���v�v�������v���v���v���v�v���v� �,}�!
$C� #t� · zcw o��Bzcl,n\��stjv»��G¼ l"q�z $(l"n\�csC�:stj,w��������v���v���v���v�v���v� �,} #
$C� $C� g uC��kr�B® q ���tj,w omk �Âu\� ® q:k¶o �:upj �P�ÂstjPuCkr�:w omkrq stj
®8j,kmq��/q�zC�$w�q��ck�j

u\�:wyl,q:ztj�Àtn\q�ztj,w"�G�v���v�������v���v�v�������v���v���v���v�v���v� �,}W�
$C� |f� g w¶µ��:l"n\qÂstj � i�cw'�f�tj,sC�$stj,wmstj%u ��µOj,kmw¶µ]j,l�orn«ªB�$stj%�cz��:up�Yq:kmnpor�­q

x�± � µ��Bkr�/�czC�­n\zcw o �:zcl"n �/stj�»��G¼�scq�zcstj�u\�­l,n��csC�:s �vjPw
u �
n�zcn\l"n �:u�� �v���v���v���v�������v���v�v�������v���v���v���v�v���v� �,} �

$C� &t� © z�j,w¶µ��:l"n\q­stj � i�cw'�F�tjPsC�(°cn�µ q�o ij�orn\l"q(l"q�z�k�j,�Yn�q�ztj,w%®��Bl�orn��CupjPw
¬.zcq(® �:l_orn��CupjPw"�­�v���v�������v���v�v�������v���v���v���v�v���v� � �,}

$C� �f� g u&µckmq��CupjP�­��w¶j�scn«ªtn�stj�j,z§scq:w/w����]j,w¶µ��:l,n�q�w�¬ w¶j�omkr��o � stj
�:u�lP� ���Bk&stjPw�stjvl,�:sC���czcq(stj jPu�u\q�w&j,u)µC�czWorq²stj � � � 2 (3(*��� � � � �.� ��!B{

|f� �B��!
n�µ]j"kml,���]q&k�j,µck�j,w¶jPzYo �:zcscq&�cz j,w�µ��Bl,n�q%stj!� i�cw'�F�tjPsC�%°cnpµ qBo ij"orn �
l"q(® q:km���:scq�µ q:k�l,�:stj,zC�:w �Cn\zC��krn\�:w(�������v���v���v���v�v���v� � $W}



� �����

|f� !f� �$w�l,n�u �:l"n iq�zvjPw omkr��o ij,�Yn�lP�&j,zYork�j�u ��®8krq:zWomj"k �ystj,ufj,w¶µ��:l,n�q�® �:l_orn��Cu�j
¬ zcq(® �:l_orn��Cupj�� �����v���v���v���v�v���v���v���v�������v���v�v� � $ !

|f� #t� ��µ]j"kr�:scq:k�jPw%�:jPz ij�o n�l,q:w �f�tj�sC�:z�l"q��­q²k�jPw��cupo �:scq(°cn h q�w%j,z�u �
®8kmq�zWomj"kr�t�.�v�v�������v���v���v���v�v���v���v���v�������v���v�v� � $ $

|f� $C� g w¶µ��:l"n\q stj � i�cw��F�tj,sC�v® �:l_o n��Cu�jystj�omj,km�­n�zC�:scq$µ]q:k #vstj,w�n��Y�C�Bu«�
sC�:stj,w"� ���v�v�������v���v���v���v�v���v���v���v�������v���v�v� � $W{

|f� |f� ±�q�z§�czC��w�j,zcl"n\u\u\� � i�cw��F�tj,sC� �Cn�zC�Bkmn �Rw¶j�u\upj,�Y� �Bu%µC�czWorq=stj
l"q:k¶orjÂwmq
�ckmj u\��®8kmq�zYorj"kr�t�=���v���v�v���v���v���v�������v���v�v� ��| !

|f� &t� x$up�Yq:kmnpor�­q)�f�tj�µ]j"kr�/npomj�stj"omj"km�­n\zC�Bk�jPu�µC�czWorq�w�q��ck�j�u ��®8kmq�zf�
omj,kr��sC�:scq�w&scq�w%µC�czWorq�w"½c�czcq²®��Bl�orn��Cupj$¬.�czcq/zcq²® �:l�orn��Cu�j:� �v� ��| #

|f� �f� ±�kmq�w�w�q ª�j,kÂ�Bkmnpor� ij"orn�l,q���µCu\n\l,�:scq.wmq
�ckmj(scq�w µ��Bk�j,wvstj(µC�czWorq�w
µ��Bkr����j,ztj,kr�Bk&�cz¿zf�tj�ªWq²µC�czWorq�w�q��ck�j�u\�²®8kmq�zYomj,kr�t�����v���v�v� ��| $

|f� �t� © zC� ªB�Bkmn �:l"n iq�z(w�q��ck�j$�czcq�q��:��� q�w�µC�czYorq�wdstjPu�µ��Bk,½WµOj,km�­n«orj
l,�:���Cn �Bkdj,u�µC�czYorq�w�q��ck�jvu ��®8kmq�zWomj"kr�t� ���v���v�������v���v�v� ��|�|

|f��{t� º n�w��C�:u\n����:l"n iq:z�stjPu�q:µ]j"kr�:scq:k&stj�l�kmq�w�w�q ª�j,k&stjv®8kmq�zYomj,kr� �v�v� ��|B{
|f� �,}t� g w omkr�cl_or�tkr����jPztj"kr�:u�stj,u4q:µOj,kr�:scqBk%stjvl"kmq�w�w�q�ªYj"k%stj ®8krq:zWomj"k �G� � &�}
|f� � �B� g w omkr�cl_or�tkr����jPztj"kr�:u�stjvu �²�²�Go��Bl,n iq�z2stjv®8kmq�zYomj,kr�t�����v���v�v� � &�!
|f� ��!f� ¯�n�scq²l,q�z�l,�C��omkmq�µC�czWorq�w����v���v�v���v���v���v�������v���v�v� � & #
|f� � #t� g w omkr�cl_or�tkr����j,ztj,kr�:u4stj��czR�Bu��Yq:kmn«o zcq�x�± � µ��Bkr�/µckrq
�Cu�j,���:w

l"q�zWorn�zf�cq�w"� �v�������v���v���v���v�v���v���v���v�������v���v�v� � & $
|f� � $C� ¼��czYo q:w ��jPztj"kr�:scq�w�j,z ªB��krn�q�w�µ��:w�q�w)kmj,w¶µ]j�o �:zcscq%w��ÂªYjPl"n\zcsC��krn�q

k�jPw¶µOjPl_ornpªWq²w�q��ck�j lP�BsC��scn��/jPzcw�n iq�z)�W���v���v���v�������v���v�v� � &W|
|f� ��|f� © z w¶jPl"�tj,zcl,n\� �f�tj k�j"µckmj,w¶jPzYo ���czC��w�q�u\�cl"n iq�z�µ��Bkml"n �:u!���� j,z j,u

µ��:w�q��­sc�tkr�:zWomj �cz�l"n\l"u\q�µ��Bk¶orn\l"�cu ��kP���v���v���v�������v���v�v� ���B}
|f� � &t� © z.l,q:z h �czYorq��f�tj k�j"µckmj,w¶jPzYo ���czC��w�q�u��cl,n iq�z2µ��Bkml,n\�:u �� � j,z.j,u

µ��:w�q��­sc�tkr�:zWomj �cz�l"n\l"u\q�µ��Bk¶orn\l"�cu ��kP���v���v���v�������v���v�v� ��� �
|f� ���f� g u��fn\w omjP����stj !�q:km�­np�W�:w���jPztj"kr�:u`µ��Bkr� µckmq��CupjP���Bw$stj(wm���G�

l"q�z h �czWorqc�t�v�v�������v���v���v���v�v���v���v���v�������v���v�v� ��� #
|f� � �t� Á �czcl,n iq�z�stj �ÂjP�:ztj µ��Bkr��scq�w�ªB�Bkmn �
�CupjPw"�¿�v���v�������v���v�v� ��� &
|f� �,{t� ¼�kmq��Cu�j,��� � &t� Á �czcl,n iq�z¿stj Á u\q��csC�Bw �V¼��BkmsC�:u�q�w"� �����v���v�v� ���B{



� ���

|f� !B}t��¼Lq�w�n\l"n iq�z �BµckmqPÀtn\���:sC� stj,u��/j h q:k@ªB�:u�q:k�l,q�zcqFl"n\scq�j,z j,u�jPw¶µ��N�
l"n\qvstj � i�cw'�f�tj,sC� ® �:l_orn��Cupj%stj�orj"km�­n\zC�Bscq$µ q:k�u �:w�kmj,w omkrn�l,l"n\q:ztjPw
� � ¬ ��� ���v���v���v���v�������v���v�v�������v���v���v���v�v���v� � ��!

|f� ! �B� g uW�/j h q:k+µC�czYorq�l"q�zcqFl,n�scq�j,w o i�
w�q��ck�j@j,uFj,w¶µ��:l,n�q�stj � i�cw'�F�tjPsC�
stj�omj,km�­n�zC�:scq�µ q:k%u ��kmj,w omkrn�l,l"n iq:z.stjvn����C�:u\sC�:s�� � ���v�v���v� � � #

|f� ! !f�N¾���omkmn����F�tjvk�j"µck�jPw¶j,zWo ��u\q�w�kmj,l"�tkrw�q�w"� ���v���v���v���v�v���v� � �W|
|f� ! #t� g)h j,�/µCu\q�stj��czC��n�zcw o��Bzcl,n\�²stj��c±&¼ ~ u\���­��omkrn��)�Cn�zC�Bkmn �W�����v� � � &
|f� ! $C��· zcw o��Bzcl,n\��stj�¾�· �G¼ stj o �:��� �zcq �,}t�R�����v���v���v���v�v���v� � �W�
&t� �B� © z=µckmq��CupjP�­� °cnpµ qBo ij"orn�l,q2l"q�zRork�j,w kmj,w omkrn�l,l"n\q:ztjPw ~ ��� ~�� �$l,q�z

�	� ��
 !�
 #Y�_�]�+��kmj,w omkrn�l,l"n iq:z ��� zcq2jPw o i���:l_ornpªB�­j,z jPu iq:µtorn\�/q~��
� �_½tµ]q:k%u�q²o �:zYorq�zcq�j,w%k�jPupj"ªB�:zYomjÂµ��Bkr��w¶j,kyl"q�zcw�n\stj"kr�:sC��j,z
j,u�µckmqFl"j,w�q(stj�� i�cw'�F�tjPsC�t�O���v���v�v�������v���v���v���v�v���v� �,{ $

&t� !f� ±�q�zYªYj"k���jPzcl"n �2stj�u�q�w �/j h q:k�j,w$ªB�:u\qBkmj,w jPz l,�:sC�.��j,ztj,kr�:l"n iq:z)�
�Fj@q
�Cw�j"k¶ªB�%�czC�%k i��µCn\sC�&l"q�zYªYj,k���j,zcl"n �dstjPuW�:up�Yq:kmnpor�­qd�&ªB�:u�q:k�jPw
�²�G¬2l�j,kml,�:zcq�wy�Bu iqBµto n��­q �v���v�v�������v���v���v���v�v���v� �,{ �

&t� #t� · zcw o��Bzcl,n\��stj�¾�· �G¼ �������v���v�v�������v���v���v���v�v���v� ! � #
&t� $C� �4��"C�Y�tkr���²�tjPw omkr��j,u µckrq:�/jPscn�q�stj,u)j"k�kmq:k�µ]q:kml"j,zYo �C�Bu w¶j,� i�cz

¼�kmq�� ~ ¾.º g � µ��Bkr��orqfsC�Bw`u �:wLn\zcw o �:zcl"n �:w��B��km�tµ��:sC�:w�µ]q:kLstjPzf�
w�n\sC�Bs)� �v���v���v���v�������v���v�v�������v���v���v���v�v���v� ! ! $

&t� |f� ±��tk¶ªB�²stj�l"q�zYªYj"km�:jPzcl"n ��µ��Bkr�²scn\w orn\zYorq�w�ªB�:u�q:k�jPw�stj �@�%�v���v� ! !�|
&t� &t�³x�u��Yq:kmn«o �/q�µ��Bkr�­u\���:jPztj"kr�:l,n iq�z�stj���kr�B® q�w��:u�jP��orq:kmn\q:w%jPu`l"�C�:u

µck�j_�Vw¶jPupjPl"l,n�q�zC���cz¿l"q�z h �czWorq�n\zcstj"µ]j,zcscn�j,zWomj stj o �:��� �zcq��­�v� ! ! &
&t� �f� © z ��kr�B® q2l,q�z�� � �,}2zcqfscq�w$scq�zcstj�� � � � ��
 #�
_|�
 &�
 ��
��,}��~ n\zcscn�lP�Bscq�l"q�z¿u i¸ ztjP�:w&µC�czYomj��:sC�Bw������������v���v���v���v�v���v� ! !��
�f� �B� �4��"C�Y�tkr���²�tjPw omkr��j,u µckrq:�/jPscn�q�stj,u)j"k�kmq:k�µ]q:kml"j,zYo �C�Bu w¶j,� i�cz

¼�kmq�� ~ ¾.º g � µ��Bkr��orqfsC�Bw`u �:wLn\zcw o �:zcl"n �:w��B��km�tµ��:sC�:w�µ]q:kLstjPzf�
w�n\sC�Bs)� �v���v���v���v�������v���v�v�������v���v���v���v�v���v� ! &�{

�t� �B� ±�q�zYªYj"k���jPzcl"n ��stj�����	�¬ ����	�µ��Bkr��u�q�w&µckmq��Cu�j,���:w � }
�B½ � }�!�!��B{



���

�t� !f� ±�q�zYªYj"km�:jPzcl"n ��stj ��� 	 µ���k �¿j,u�µckmq��CupjP�­� � }�!¿�cwm�:zcscq �cz
q:µOj,kr�:scq:k�stj�®8kmq�zYomj,kr� ��� ���	� ¬ j,u�µckmq:µC�tjPw orq&j,z�j,w o��&omj,wmn�w"���+�
��k i� "�l,�
stj�u �
n�� �f�cnpj,kmsC���²�tjPw omkr�yj,uf��ªB�Bzcl"j�°C�:w o �
u\��npomj"kr�:l,n iq�z
�,}�}:}�¬ u\�(stjvu �²stj"kmj,l�°C�²°C�:w o �²u\��|B}:}�}t�Â�v���v�������v���v�v� ! ��}

�t� #t� ±�q�zYªYj"km�:jPzcl"n �%stj ����	/µ��Bkr��u�q�w�µckmq��Cu�j,���:w � } #t½ � � &y¬ � ���
�cwm�:zcscq/�cz�qBµ]j"k �Bscq:k%stjv®8krq:zWomj"k � ���"���	� ¬.j,u���j,ztj"k �Bu\n��P�:scqc�
�+�Bw����P¬Wq:k�j,w scn�®8j"kmj,zcl"n �:w stj­ªYj,u\qFl,n�sC�:s�stj2l"q�zWª�j,k���j,zcl,n\�.w¶j
�Bµck�j,l,n\�:z j,z¿u�q�w&µckmq��Cu�j,���:w � � &�¬�� ���f�c�v���v�������v���v�v� ! ��!

�t� $C� ±��tk¶ªB��stj(l"q�zYªYj"km�:jPzcl"n �/µ��Bkr���czC�.n�zcw o��Bzcl,n\�­stj�¾�� ¼ µ��Bkr�
scn\w orn\zYorq�w@ªB�:u\q:k�j,w%stj � ¬ �d� ���v�v���v���v���v�������v���v�v� ! � #

�t� |f� ±��tk¶ªB��stj(l"q�zYªYj"km�:jPzcl"n �/µ��Bkr���czC�.n�zcw o��Bzcl,n\�­stj�¾�� ¼ µ��Bkr�
scn\w orn\zYorq�w�ªB�Bu\q:k�j,w&stj�u ��µ]j"krw�n�w¶omj,zcl,n\��stj,u)k �Bw¶omkmq ��l,q:z � � �
¬ � � |f� �v�v�������v���v���v���v�v���v���v���v�������v���v�v� ! �W|

�t� &t� x$l"�c�²�cu �:l"n iq:z(stj,uOkr�:w omkmq�stj$®8j"kmq��­q�zC�v�vomkr��ª ijPw@stj$u\q�wdl"n\l"u\q�w
w�q��ck�j u �:w�l,q:�/µ q�ztj,zYorj,w&stj �czC��n\zcw o �:zcl"n ��stj�¾ � ¼ l"q�z��,}�}
ªB�Bkmn � �Cu�j,w,�]�Fj²�²�tjPw omkr�(�czC��n\zcw o �:zYo i�:ztj���stj�u �2�:l"�c�²�cu �:l"n iq:z
stj,u)kr�:w omkmq²stjv®8j"kmq��­q�zC��l,�:sC� �,}�}�l,n�l,u�q�w"�����v�������v���v�v� ! � &



��� �



��� � ����� � � � 
�� � 
 �

�B� �B� � jPu\�:l"n iq�z=jPzYomk�j2u ��l,q��(µCu�j h n�sC�:s�stj u\q�w��:u��YqBkrn«or�­q�w$¬ jPu@o �N�
��� �zcq�stj,u)µckrq
�Cu�j,��� ���v���v���v�v���v���v���v�������v���v�v� �

�B� !f�?�4q:w��:up�Yq:kmnpor�­q�w4µ q�u�n\zcq��­n\�:u�j,w+orq����:z�ª�jPzYo � h �$stj�u�q�w��PªB�:zcl�j,w
omjPl"zcq�u iq:�Yn\l"q�w �������v���v���v���v�v���v���v���v�������v���v�v� {

|f� �B� ´ np® j"k�jPzYomjPw � � � 2 � � � � jPz j,u`jPw¶µ��:l"n\q stj�� i�cw'�f�tj,sC�2¬�u\�:w$®8kmq�zf�
omj,kr�:w&�:w�qfl"n �BsC�:w"�����v���v���v���v�v���v���v���v�������v���v�v� � $��

&t� �B� ºd�Bu\q:kLstj�µ]j,zC�:u\n����:l"n iq:z��cwm�:scq$µ��Bkr� � }
�dj,w�� ~�� � � �,}�}:}
µ��Bkr�
� � }�
���
��	��� ��

��� �����v���v���v���v�v���v���v���v�������v���v�v� �,{W|

&t� !f� x)�F� i¸ w¶j��²�tj,w orkr�:z u\q:w�ªB�:u\qBkmj,w&j,zcl,q:zWomkr�:scq�w�µ��Bkr�²u\��® �czcl"n iq�z
stj �ÂjP�:ztjRl"q�z � � !B}�
_|�}=¬ �"}�}³ªB�Bkmn �
�CupjPw"���4q�w �/j h q:k�jPw
ªB�:u�q:k�jPw*l,q:zcqfl"n\scq�wLµ��Bkr� lP�BsC�Â�czcq�stjyj,u\u�q�w�w�q�z/}�
 ��} # &
�"{�� � #F½
�,}W�	� ½�}�
 � #
�,{ #W��� ��|��	�%¬ ��� kmj,w¶µ]j,l�orn«ªB�:�/j,zWomj:½Lscq:zcstj����
n\zcscn�lP��k�j,wm�cu«o �:scq²zcq/scn\w¶µ]q�zcn��Cupj��d�v���v���v���v�������v���v�v� �,{ &

&t� #t� � } #2orn�j,ztj(�czC�.k�jPw omkmn\l"l,n iq�z � ~�� ��¬Rzcq�jPwvztj,l"j,wm�Bkmn\q¿�Bwmnp�YzC�Bk
ªB�:u�q:k�jPw ���L�`�Fj(�²�tjPw omkr�:z u�q�wÂk�jPw��cu«o��Bscwmq:w$µ��Bkr� � � !B}�
�|B}
ªB�Bkmn � �Cu�j,w³�v�v�������v���v���v���v�v���v���v���v�������v���v�v� �,{W�

&t� $C� ºd�Bu\q:kvstj­µOjPzC�:u�n��P�:l"n iq�z��cwm�:scq�µ��Bkr� � } $�jPw�� ~�� � � ��}�}�}:}�}
µ��Bkr� � � }�
�� 
����	� ��

��� �²�v���v���v�v���v���v���v�������v���v�v� �,{�{

&t� |f� ºd�Bu\q:k�stj²µ]j,zC�:u\n����:l"n iq:z �cwm�:scq2µ��Bkr� � }W|/j,w�� ~�� � � �,}�µ��Bkr�
� � }�
���
��	��� ��

��� �����v���v���v���v�v���v���v���v�������v���v�v� �,{�{

&t� &t� ºd�Bu\q:k(stj�µ]j,zC�:u\n����Bl,n iq�z �cwm�:scq µ���k � � } &Rj,w�� ~�� � � �,}�}:}�}
µ��Bkr� � � }�
�� 
����	� � 

��� �²�v���v���v�v���v���v���v�������v���v�v� !B}�}

��� ���



��� �����

&t� �f�=º@�:u\q:k(stj�µ]j,zC�:u�n��P�:l,n iq�z �cwm�:scq�µ��Bkr��� }W� j,w�� ~�� � � !B}�}:}�}
µ��Bkr� � � }�
�� 
����	� ��

��� �������v���v�v�������v���v���v���v�v���v� !B}
�

&t� �t�=º@�:u\q:k*stj�µ]j,zC�:u\n����:l"n iq:z��cwm�:scq$µ��Bkr� � }�{�j,w � ~�� � � !B}�}:}
µ��Bkr�
� � }�
���
��	��� � 
 ��� �y���v�������v���v�v�������v���v���v���v�v���v� !B}
�

&t��{t�=º@�:u\q:k�stj¿µOjPzC�Bu\n��P�:l"n iq�z �cwm�:scqRµ���k � � �,} j,w � ~�� � � ��
 }W| �
� ~���� ���@µ��Bkr� � � }�
���
	����� � 
 ��� ½Cl,q�z � ~ }W� � !B}:}�}�}�} �v���v� !B}�!

&t� �,}t��¼*�Bkr� ��� �&zcqvjPw�ztj,l�jPwm�Bkmn\qv�cwm�Bk�µOjPzC�Bu\n��P�:l"n iq�z�sC�:scq��F�tj�l"q�zf�
orn�j,ztj �czC� i�czcn�lP��k�jPw omkmn\l"l,n iq�z2µ q:kynp�Y�C�:u�sC�:s)� �v���v���v�v���v� !B} #

&t� � �B�"º@�:u\q:k�stj�µ]j,zC�:u\n����Bl,n iq�z¿�cwm�:scq/µ��Bkr� � � #²jPw � ~�� � � }�
�!�µ��Bkr�
� � }�
���
��	��� � 
 ��� �y���v�������v���v�v�������v���v���v���v�v���v� !B} #

&t� ��!f�"º@�:u\q:k&stj µ]j,zC�:u\n����Bl,n iq�z.�cwm�:scq�µ��Bkr� � � $(j,w � ~�� � � �,}�}�µ��Bkr�
� � }�
���
��	��� � 
 ��� �y���v�������v���v�v�������v���v���v���v�v���v� !B} $

&t� � #t��¼*�Bkr� ���P|f½ ��� &.¬ ������zcq�j,w�ztjPl�j,wr��krn�q��cwr��k�µ]j,zC�:u�n��P�:l,n iq�z
sC�:scq �F�tj�l"q�zYorn�j,ztjPz.�czC� i�czcn\l,��kmj,w omkrn�l,l"n iq:z2µ]q:kynp�Y�C�:u\sC�Bs)� � !B} $

&t� � $C��& � 4 / � � ��� 2��� � ��� 	 ��� � (*�
� � � � � ( � �����
� �����	� +�

� �v���v� !B}W�
&t� ��|f� � � � � ( � �����
� / � � ����� 2
� � � � � � 2 �
� ��������� ���v���v���v�v���v� ! � &
&t� � &t� � � � � ( � �����
� / � � ����� 2
� � � � � � 2 �
� ��������� � ��� ���32
� � ��� 2��� ���²�v� ! � &
&t� ���f� � � � � ( � �����
� ��� ��� � / � � � 2
� � � � � � 2 �
� 4 ��
� � 2 ���� � 2 ( � � ���	����� ! � �

&t� � �t��· zcw o��Bzcl,n\�:w`stj��c±&¼Rl"q�zcw�n\stj"kr�:sC�:w+j,z�j,uFj,w o �cscn�q ~ µckmn\�/j"k+�:kr�tµ]qF� ! �,{
&t� �,{t��· zcw o��Bzcl,n\�:wy�:scn�l,n�q�zC�:u�j,w&stj��c±&¼ ~ w¶j"�Y�czcscq²��km�tµ qF�Â���v�v���v� ! !B}
&t� !B}t� � j,wm�cu«o �:scq�w)µckmj,u\n��­n\zC��kmj,w q��tomj,zcn\scq�w�µ��Bkr�y�:up�Y�czC�:w)n\zcw o �:zcl"n �:w

stj��c±&¼ �v���v���v���v�������v���v�v�������v���v���v���v�v���v� ! !B}
&t� ! �B� � j,wm�cu«o �:scq�w µ��Bkr�¿u �:w�n\zcw o �:zcl,n\�:w stj.�c±&¼ o npµ q $��­¬ &�� l,q�z

�cz¿n�zcl"k�j,�/j,zWorq�j,z�jPu�z i�c�/j"kmq�stj�°cqBkr�/n��W�:w"�`�v���v���v�v���v� ! ! �
&t� ! !f� ´ j,w¶jP�(µ]j��zcqÂstj ���
��w�q��ck�j&n�zcw¶o �:zcl"n �Bw`� i�:wLscn�® i¸ l"n\upjPw+stj
�c±&¼`�

�Fj�n\zcl"u\�G¬Yj,z u\� l,q:�/µ��Bkr�:l"n iq�z=l"q�z � g ¯ g w�� w�¬³u\q�w�ªB�:u�q:k�jPw
k�j"µ q:k¶o �:scq�w�µ q:k�¼`� ±�°f�)�
� #�!�� �C¯ ´ ��¯�q ´ n\w¶µ]q�zcn��Cupj����v�v���v� ! # &

&t� ! #t� � j,wm�cu«o �:scq�w�stj ��� � ��µCu\n\l,�:scq���scn�®8j"kmj,zYorj,w ��kr�B® q�w ~ µckmn\�/j"k
��km�tµ]q(stjvn\zcw o �:zcl"n �:w�stj�¾�·T�G¼�� �v�������v���v���v���v�v���v� ! #W�

&t� ! $C�Px�u��Y�czcq�w�ªB�:u\q:k�j,w&µ��Bkr��u �:w�ªB�Bkmn �
�CupjPw � � j,z���kr�B® q�w&�:u�jP��orq:kmn\q�w ! #W�
&t� !�|f�Px�u��Y�czcq�w�ªB�:u\q:k�j,w&µ��Bkr��u �:w�ªB�Bkmn �
�CupjPw � � j,z���kr�B® q�w&�:u�jP��orq:kmn\q�w ! #W�



� ���

&t� ! &t� � jPw��cu«o��Bscq�w�stj ���
����µCu\n\l,�:scq � scn�®8j"kmj,zYorj,w��:k ��® q:w��:upj��No qBkrn�q�w~ w¶j,�Y�czcscq���km�tµ]q(stjvn\zcw o �:zcl"n �:w&stj�¾�·T�G¼��.���v�������v���v�v� ! # �
&t� !��f� � jPw��cu«o��Bscq�wystj ���
� ~ omj"kml"j"ky��km�tµ q�stj�n\zcw o �:zcl,n\�:wystj�¾�·T�G¼

� ´ · ¾¿x�±y�c�����������v���v���v���v�v���v���v���v�������v���v�v� ! #�{
�f� �B� ºd�Bu\q:k�stj µ]j,zC�:u\n����:l"n iq:z �cwm�:scq²µ��Bkr� � }��$j,w � ~�� � � |B}�}�µ��Bkr�

� � }�
���
��	��� ��

��� �����v���v���v���v�v���v���v���v�������v���v�v� ! $ $
�f� !f� x)�F� i¸ w¶j��²�tj,w orkr�:z u\q:w�ªB�:u\qBkmj,w&j,zcl,q:zWomkr�:scq�w�µ��Bkr�²u\��® �czcl"n iq�z

stj �ÂjP�:ztjRl"q�z � � !B}�
_|�}=¬ �"}�}³ªB�Bkmn �
�CupjPw"���4q�w �/j h q:k�jPw
ªB�:u�q:k�jPw*l,q:zcqfl"n\scq�wLµ��Bkr� lP�BsC�Â�czcq�stjyj,u\u�q�w�w�q�z/}�
 ��} # &
�"{�� � #F½
�,}W�	� ½�}�
 � #
�,{ #W��� ��|��	�%¬ ��� kmj,w¶µ]j,l�orn«ªB�:�/j,zWomj:½Lscq:zcstj����
n\zcscn�lP��k�j,wm�cu«o �:scq²zcq/scn\w¶µ]q�zcn��Cupj��d�v���v���v���v�������v���v�v� ! $f|

�f� #t� � } #2orn�j,ztj(�czC�.k�jPw omkmn\l"l,n iq�z � ~�� ��¬Rzcq�jPwvztj,l"j,wm�Bkmn\q¿�Bwmnp�YzC�Bk
ªB�:u�q:k�jPw ���L�`�Fj(�²�tjPw omkr�:z u�q�wÂk�jPw��cu«o��Bscwmq:w$µ��Bkr� � � !B}�
�|B}
ªB�Bkmn � �Cu�j,w³�v�v�������v���v���v���v�v���v���v���v�������v���v�v� ! $f|

�f� $C� ºd�Bu\q:k�stj�µOjPzC�Bu\n��P�:l"n iq�z��cwr�Bscq2µ���k � � } $�j,w � ~�� � � �:}�}�}�}�}:}
µ��Bkr� � � }�
�� 
����	� ��

��� �v���v���v�v���v���v���v�������v���v�v� ! $�&

�f� |f� ºd�Bu\q:k�stj²µ]j,zC�:u\n����:l"n iq:z �cwm�:scq2µ��Bkr� � }W|/j,w�� ~�� � � �,}�µ��Bkr�
� � }�
���
��	��� ��

��� �����v���v���v���v�v���v���v���v�������v���v�v� ! $�&

�f� &t� ºd�Bu\q:k(stj�µ]j,zC�:u\n����Bl,n iq�z �cwm�:scq µ���k � � } &Rj,w�� ~�� � � �,}�}:}�}
µ��Bkr� � � }�
�� 
����	� � 

��� �v���v���v�v���v���v���v�������v���v�v� ! $f�

�f� �f� ºd�Bu\q:k�stj²µ]j,zC�:u\n����:l"n iq:z �cwm�:scq2µ��Bkr� � }W�/j,w�� ~�� � � �,}�µ��Bkr�
� � }�
���
��	��� ��

��� ���v���v���v���v�v���v���v���v�������v���v�v� ! $f�

�f� �t� ºd�Bu\q:k�stj²µ]j,zC�:u\n����:l"n iq:z �cwm�:scq2µ��Bkr� � }�{�j,w�� ~�� � � �,}�µ��Bkr�
� � }�
���
��	��� ��

��� ���v���v���v���v�v���v���v���v�������v���v�v� ! $ �

�f��{t� ºd�Bu\q:k�stj¿µOjPzC�:u�n��P�:l"n iq�z?�cwm�:scqRµ���k � � �,} j,w � ~�� � � ��
 }W| �
� ~�� � ����¬ � ~ }W� � !B}�}:}�}�}�µ��Bkr� � � }�
���
	���	� � 
 ��� ���v���v�v� ! $W{

�f� �,}t� � � ��orn�j,ztj(�czC�.k�jPw omkmn\l"l,n iq�z � ~�� ��¬Rzcq�jPwvztj,l"j,wm�Bkmn\q¿�Bwmnp�YzC�Bk
ªB�:u�q:k�jPw&� � �v�������v���v���v���v�v���v���v���v�������v���v�v� ! $W{

�f� � �B�,ºd�Bu\q:k�stj�µ]j,zC�:u\n����:l"n iq:z��cwm�:scq/µ��Bkr� � � #(j,w � ~�� � � }�
 � µ��Bkr�
� � }�
���
��	��� � 

��� ���v���v���v���v�v���v���v���v�������v���v�v� ! $W{



� �

�f� ��!f�"º@�:u\q:k�stj2µ]j,zC�:u\n����:l"n iq:z³�cwm�:scq�µ��Bkr� � � $�j,w � ~�� � � ��µ��Bkr�
� � }�
���
��	��� � 
 ��� ���v�������v���v�v�������v���v���v���v�v���v� !�|B}

�f� � #t� � ��|f½ ��� & ¬ ���P� orn�j,ztjPz��czC��k�j,w¶omkmn\l"l"n iq�z � ~�� ��¬�zcq�j,w�ztjPl�j��
wm�Bkmn\q(�:w�n���zC�Bk�ªB�Bu\q:k�j,wy� � �v���v�v�������v���v���v���v�v���v� !�| �

�f� � $C��& � 4 / � � ��� 2��� � ��� ����	 ��� � (*�
� � � � � ( � �����
� �����	� + 
 � �v� !�| !
�f� ��|f� � j,wm�cu«o �:scq�w@µ��Bkr��u �Bw�n�zcw¶o �:zcl"n �Bw0� � � � stj ¾ � ¼ q��tomjPzcn�sC�:w@stj

u\��� � �4n��ck ��k�¬ �v���v�������v���v�v�������v���v���v���v�v���v� ! &W�
�f� � &t� � j,wm�cu«o �:scq�w�µ���k �­u\�:w$n�zcw o��Bzcl,n\�:w ����� ��� ��� ����� � stj(¾�� ¼ q��G�

omj,zcn\sC�:w%stjvu\��� � �4n��ck ��k�¬/¬2��jPztj"kr�:sC�:w&µ]q:k�¼*�:�cu+±�°f�
� #�!	�.� ! & �
�f� ���f� � j,wm�cu«o �:scq�w/stj,u ��� � µ��Bkr���cz l"q�z h �czWorq�stj�n\zcw o �:zcl"n �:w�stj

�c±&¼ �v�v���v���v���v�������v���v�v�������v���v���v���v�v���v� !�� $
�f� � �t� � j,wm�cu«o �:scq�w&µ��Bkr��j,u4l"q�z h �czWorq²stjvn\zcw o �:zcl"n �:w�stj�¾�·T�G¼ ��j,ztj��

kr�:sC�:w&w�j"� i�cz¿u�q�w%� ij�orqfscq�wdµckmq:µC�tj,w¶orq�w�µ q:k � °F�tkmn)j�o
�:u��
� ��!	� !���|
�f� �,{t� � j,wm�cu«o �:scq�w4µ���k �&j,uYl"q�z h �czWorqystjdn\zcw o �:zcl"n �:w+¾�· �G¼���j,ztj,kr�:sC�:w

w¶j"� i�cz�j,u4� ij�orqfscq�stj,w�l"kmnpµto q²µ qBk �dq�u�u\q����Bw�j�o
�:u��
� !�|�� �v���v� !���|
�f� !B}t� � j,wm�cu«o �:scq�w%stj,u �����³µ��Bkr��u\�:w%n�zcw¶o �:zcl"n �Bw&stj ´ ·T¾�x�±y�����v� !�� &



� 
�� ���� � ��� 	

��� � �
� � � � � ���� � � � � � ���
� � � � �
� � � � ��� ��� � ���

g w orj(l,�Bµ i¸ or�cu\q n\zYomkmqfsc�cl�j��:u����czcq�w l,q:zcl"j"µtorq�wÂk�jPu\�:l,n�q�zC�:scq�w$�.µckmq��Cu�j,���:w
stj(q:µtorn\�­n����:l"n iq:z�zF�c� ij"krn�lP�(¬ l"q����Cn\zC��orq:kmn\q:w,½cªYj,l,n�zcsC�:s ¬ � i�cw��F�tj,sC��u\qFlP�Bu��
© zC�	�ckmj�ªYj.n\zYomkrqFsc�cl"l,n iq�z?� � ��
 & � 4 / ( � �
2 � �,� j,w�o��B���Cn ijPz=µck�jPw¶j,zWo �:sC�t� g u
l,�Bµ i¸ or�cu\q�l"q�zcl"u\�G¬Yj/l,q:z �czC��stjPw�l�krnpµ l"n iq�z stj­ªB�Bkmn\q:w�j,zt® q��F�tjPw�stj � i�cw��F�tj,sC�
¬ q:µtorn\�­n����:l"n iq:z=�BµCu\n�lP�:scq:w���µckmq��CupjP���Bw � � 
�& � 4 / ( � � �
� j,zWomk�j u\q�w��F�tj�w¶j
n\zcl"u\�G¬�jPz.�(u\�:w%�/j�o �:°tjP�tk i¸ w¶orn�lP�:w"�

������� � �d������	O� �g� �
	 ������
)� 
�������
 ����

¾��cl °cq�w�µckmq��CupjP���Bw stj i¸ zcscq�upj(µck i�:l_orn\l,��q¿orj iq:kmn\l,�.j,w o i�Bz³l,�Bkr�:l_orj"kmn��P�:scq�w
µ qBk/u\� jPupjPl"l,n iq�z stj�u ���¶�/j h q:k���l,q:z "C�Y�tkr�:l,n iq�z?q=l"q�z h �czWorqRstj¿µ���k i�B�/j"omkmq�w
µ��Bkr�²�:u\l,�:z��P�Bk%�cz�stj"omj"kr�/n\zC�:scq�q�� h j"orn«ªWq � ��! $ � �

�4q�w�µckmq��Cu�j,���:w�stj�q:µtorn��­n��P�:l"n iq�z=µC�tjPstj,z scn«ªtn�scn�kmw¶j.j,z§scq�w(µckmn\zcl"n�µ��Bu�j,w
l,��omj,�YqBk i¸ �:w"� ~ ���+���F�tjPu�u\q�w �F�tj%n�zWªYq�u\�cl�kr�:z ªB��krn\�
�Cu�j,w`l"q�zWorn�zf�C�:w ~ µckmq��CupjP�­�:w+stj
q:µtorn\�/n��P�:l,n iq�z�zF�c� ij,kmn\l,�W�4¬ ~ !������F�tj,u\u\q:w �f�tj$n\zYªWq�u��cl"kr�:z�ªB�Bkmn �
�CupjPw@scn�w�l"k�j�o��Bw~ µckmq��Cu�j,���:wdstjvq:µtorn\�­n����Bl,n iq�z�l,q:���Cn�zC��orq:kmn �W���
�+�yw�q�u\�cl"n iq:z��y�cz µckmq��Cu�j,����l"q�zYorn\zF�cq%n\zYªWq�u��cl"kr�&�czvl,q:z h �czYorqystj�ªB�Bkmn � �Cu�j,w

k�j��Bu�j,w,½,�­n�j,zWomkr�:w �F�tj�jPzvjPuWl,�:w�q�scn\w�l"k�j�orqc½Pu �yw�q�u��cl,n iq�z l,q�zcw o �ystjd�cz�q�� h j"orqystj
�cz l,q�z h �czYorq "�zcnporq²q�l"q�zYo �
�Cu�j,�/j,zWomj
n\z "�zcn«o q ~ µ]q:k�j h jP�(µCu\qc½WjPu�l"q�z h �czWorq�stj
z i�c�/j"kmq�w`jPzYomj,kmq�w ��½�µOj,km�²�Go �:l,n�q�ztj,w`q �:k ��® q:w,� g w o��Bw�scq�w�l,u\�:w¶jPw�stj%µckmq��Cu�j,���:w

�



� �������	� 
���
�������������������	��� �!����"#��
��!$&%(')"�*����+���+�!��"�$

��j,ztj,kr�:u��/j,zWomj�o npjPztj,z�scnp®8j,k�j,zWomj,w&l,�Bkr�:l�omj"k i¸ w orn\l,�:wdstj�u\���­n�w�����® q:km��� �F�tj�w¶j
scn�®8j"k�jPzcl"n �:z u\�:w(k�j,w�µOjPl_ornpªB�:w²o ij,l"zcn\l,�:w�µ���k �Rk�j,wmq:upªYj"kmu\q�w"��±��C�:u �F�cn�j"kr�Rw�jP�RjPu
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�Cupj�� g z¿j,w¶omj
l"q�zWomj_ÀGorq�u\��µ��:u � �ck ���:l"j"µto �
�Cu�j$n\�/µCu�n\l,�vµ]qfstj"k&j,zcl,q:zWomkr�Bkdk i�BµCn\sC�:�(jPzYomj��czC�
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Region factible

Region infactible
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scq�zcstj�� 4 1 � , ~ Á np�C� �B� ����� g u�l"q�z h �czYo q , 4 � stj#"�ztj2jPu@j,w�µ��Bl,n�q stj
� i�cw'�f�tj,sC�¿¬=jPudl"q�z h �czWorq 1 � , stj#"�ztj j,u@jPw¶µ��:l"n\q�stj � i�cw'�f�tj,sC� � ��� �32�� ( � �
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� ��w¶j�stjPw�l�kmn��]j,z)½4j,zWomk�j
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	 T
�
	G*H�T T%=>G U�=>GG*H�I J�K�LNM$OPG*H�I�Q R+S8= 9�7 G$=W5 J�K�LNM G$=W5 J�K�LNM< Y
� :Z9 Y[fNXNXZY + fNXNX +�f +�f +�f +�X + + g�X g�X +�f +�f
< Y
� :Z9 Y[fNXNXZY[f fNXNX f;^ f;^ f;^ +�X + + g�X X�\ d;f f;^ f;^
< Y
� :Z9 Y[fNXNXZY[_ fNXNX _Nh _Nh _Nh +�X + + g�X g�X _Nh _Nh
< Y
� :Z9 Y[_NXNXZY + _NXNX +&^ +&^ +&^ +�X + + g�X g�X +&^ +&^
< Y
� :Z9 Y[_NXNXZY +�X _NXNX +�fNa +�fNa +�fNa +�X + + g�X g�X +�fNa +�fNa
< Y
� :Z9 Y[_NXNXZY[f _NXNX fNa fNa fNa +�X + + g�X g�X fNa fNa
< Y
� :Z9 Y[_NXNXZY[_ _NXNX a;^ a;^ a;^ +�X + + g�X g�X a;^ a;^

� LNS8587�LN5 +�aZY[fZY6^ +�fNX h h h +�X + + g�X g�X h h
� LNS8587�LN5 cNfZY[fZY6^ +�bNa +�a +�a +�a +�X + + g�X g�X +�a +�a
� LNS8587�LN5 hZY[fZY6^ fNh ^ ^ ^ +�X + + g�X g�X ^ ^
� LNS8587�LN5 hZY6^;Y6^ d;X +&^ +&^ +&^ +�X + + g�X g�X +&^ +&^
� Y S :Z9 Y[cNXNXZY + cNXNX h h h +�X c d X�\ hN_ f�\ b`d h h
� Y S :Z9 Y[cNXNXZY[f cNXNX fN_ fN_ fN_ +�X _ b f�\T+�X _�\ hNh fN_ fN_
� Y S :Z9 Y[cNXNXZY[c cNXNX cNa cNa cNa +�X +�_ ^`c b�\ hNf f`de\ d;f cNa cNa
� Y S :Z9 Y[_NXNXZY + _NXNX b b b +�X a f + _�\ aNh fNc�\T+�_ b b
� Y S :Z9 Y[_NXNXZY[f _NXNX cNa cNa cNa +�X h +�b +�c�\T+�f c;^8\ f`d cN_ cNa
� Y S :Z9 Y[_NXNXZY[c _NXNX � _NX _NX ^`b�\ a a +md _Nh fNb�\ _Nf +�XN_�\ bNf ^`b ^`b
� Y S :Z9 Y�d;XNXZY + d;XNX + + + + +�X�\ c _ ^ d;f a�\ ^0d +�_N_�\T+�_ b + +
� Y S :Z9 Y�d;XNXZY[f d;XNX ^N^ ^N^ ^N^ +�X + + ^`f cNh�\ d;b +�a;^8\T+�X ^N^ ^N^
� Y S :Z9 Y�d;XNXZY[c d;XNX � aNf aNf aNX�\ d ^ +&^ aNf ^`b�\ aNa fNcN_�\ hN_ aNf aNX

� k lWl k K ^ +md + + + + + + + +�X f d X�\T+&^ X�\ h + + + +�X
� k lWl k K _ dNd;a f`d fNa fNc�\ d;b X h bN_ +mde\ bNf f;^`X�\ aN_ fN_ f +

� :;5 fNXNX X�\ d + fNXNX cNX cNX fNb�\ a b fN_ +�XNf _�\T+�a +�f�\ hNX cNX +�_
� :;5 fNXNX X�\ d f fNXNX +�h +�_ +�_ + + + aN_ f�\ XNb +�f�\ _ +�_ +�f
� :;5 fNXNX X�\ b + fNXNX d;X d;X aNX�\ b a +�c bNh f�\ hNf fNc�\ f`d d;X ^`a
� :;5 fNXNX X�\ b f fNXNX aNX aNX _NX�\ _Nb _ f d;a c�\ h fNX�\ ^`h aNX cNa
� :;5 fNXNX X�\ b c fNXNX ^N^ ^N^ cNh�\ fNb f +�c a;^ f�\ b;^ +�_�\ d + cNa cNX
� :;5 ^`XNX X�\ _ + ^`XNX +�c +�c h�\ d + + fN_ g�X f +N\ cNc +�c h
� :;5 ^`XNX X�\ d + ^`XNX ^`X ^`X fNh�\ a f cN_ + +�a +�f�\ b + +�_�\ X + ^`X fNX
� :;5 ^`XNX X�\ d f ^`XNX cNX +�h +mde\T+�b X + c g�X f�\ X cNX +�_
� :;5 ^`XNX X�\ d c ^`XNX fNf +�a +�_�\ _ X + + g�X f +N\ hN_ +�a +&^
� :;5 ^`XNX X�\ b + ^`XNX +�XNX +�XNX aNc f + fNc g�X fNa�\ h + +�XNX _NX
� :;58K fNXNX X�\ d fNXNX +�h +�h +mde\ h h ^ hNc X�\ aNa +mde\ cNc +�h +�h
� :;58K fNXNX X�\ b fNXNX �,^`f ^`f ^2+N\ f f + + a + f�\ b + +�a�\T+&^ ^`f ^2+
� :;58K ^`XNX X�\ _ ^`XNX +�c +�c +�f�\ ^ ^ d d;_ _�\T+�h _N_�\ _;^ +�f +�f
� :;58K ^`XNX X�\ d ^`XNX � f + f + fNX�\ f c +md b + + +N\ aN_ aNc�\ fNh fNX fNX
� K�L0< � fNXNX + fNXNX f + f + fNX�\T+ ^ _ f`d +N\ XNh a f + fNX
� K�L0< � fNXNX f fNXNX +�f +�f +�X�\ d a + ^ g�X c�\ d;f + + +�f
� K�L0< � fNXNX c fNXNX +�_ +�_ +�c�\ b _ _ _NX +N\ h h�\ XNf +&^ +&^
� K�L0< � fNXNX ^ fNXNX +md +md +�_�\ c + a aNc X�\ hNf +�X�\ cNf +�a +�a
� K�L0< � ^`XNX + ^`XNX f`d fN_ fNc�\ b X d _Na ^8\ _N_ cNa�\ f f;^ fNc
� K�L0< � ^`XNX f ^`XNX fNb fN_ fNc�\ b X +md +�X + +�c�\ X + d;b�\T+�c f;^ f;^
� K�L0< � ^`XNX c ^`XNX c + fN_ fNc�\ b X c`d h`d fNh�\ XNh a`de\ fNb f;^ fNc
� K�L0< � ^`XNX ^ ^`XNX cNc fNa f;^ a fNh _Na fNX�\ fNb ^`X�\ ^`a f;^ f;^
� K�L0< � hNXNX + hNXNX fNc fNX +�b�\ f fNX +�_ _Nb +�a�\ f;^ aNh�\ cNa +�b fNX
� K�L0< � hNXNX f hNXNX f;^ fNX +�b�\ _ X +�f a + +�f�\ h`d d;X�\ ^0d +�b +�b
� K�L0< � hNXNX c hNXNX fN_ fNX +�h�\ hNa X f + aNh fNc�\ _ d;h�\ d;f +�b fNX
� K�L0< � hNXNX ^ hNXNX fNa fNX +�h�\ b X +�h _Na +�b�\ hNh a;^8\ XNh +�b +�b
G�� iEi : f`d c`d;h +�fNa +�fNa +�f;^8\T+ X +�f +�XNX +�X�\ _ + b;^8\ _Nb +�fNa +�f +
G�� iEi : ^`_ +�XNcN_ c;^`_ cNcNb cNc`de\ a X +�fNX +�XNXNX +&^`a�\ hNa d;aNh�\ dNd c;^`c cNcNa
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ACB�DFEHGID2JLKNM?OP GRQ�SUTVM�WXDFE-DLB�GYK[Z\T]E^DFS4DLEHGRQ�_�`UTaDcbdMeDfWR`gZhDFB�GYK[SiJFTjWIWXDFE-MkT]B�_�`lDLB�GID
K'SmK	KNMnSU`UJFK[Jf`LOT]Bh_4DLSeDFB4opT�qiQ4DVDsr�T]SgQdGR`lr�TtK[SkJfT]BNuHQ�B�GRT'JfT]ZhMnSlDfGRTv_4DaM�WIT[wnSgDFZxK[E
_4DFEIJsWI`gM4GRT]EvDLB�SmKyEXDFJfJF`FOT]B�z�{}|�{^~=T]E	K[Sl��T[WI`lGRZ\T]EaDsr�T]SgQdGR`lr�T]E9M�KjWRK�M�WIT[wnSgDFZxK[E
JfT]B�GR`gB�Q�T]E'��_�`gEIJsWXDfGRT]E�E-DFW�OK[B�_4DFB�T]Z\`UBnKj_�T]E�_4DyK[qiQ;OP DLB�K[_4DLSUK[B�GRD[���9�2���
������WXDFE-MeDFJsGR`lrjKjZhDLB�GID]{
~;T]E.KjSg��T[WI`�GYZhT]E����+����������ZxK[B�`lMnQ�SmK[B�K[Z	wkT[E�Q�BnKvMeT[wnSmKjJF`FOT]B�_4D�EXT]SUQ��

Jf`UT]B4DFEVJfT]ZhMnSlDfGYK[Ef{�ACB�DFEHGRD�E-DFB�GR`g_�T��e���+��DLEVEI`gZ\`USUKjW�K��C�	�^��_nKj_�Txq�Q4D	DFB
K[Z	wkT[E^K[Sl��T[WI`lGRZ\T]E�SUK[E�EXT]SUQ�Jf`UT[B4DLE^EXT]BtWIDfM�WXDLE-DFB�GYK[_nKjE;MkTjW�Q�B�M�KjW�_4D.r�DFJsGRT[WXDFE
DFB%MnQ�B�GYT\��TjGYK[B�GID]{eACB%DFS�JFK[EXT�_4D������.��SmK[E�EIT[SUQ�Jf`UT]B4DFEVEXT]B�WIDfM�WXDLE-DFB�GYK[_nKjE
MkTjWtQ�BnK�JLK[_4DFBnK�wn`gBnKjWI`mK4{� VqiQ=OP�¡ K¢�£Q�BnK¤_�`lopDfWXDLB�Jf`mK�EXQ4wnE-GYK[B�Jf`mKjS�JfT]B��C���
_nK[_�T	qiQ4DaDFE-GID�OQ�S�GR`UZ\TvJFT[B�E-GIWIQd��DVSmK[E@EXT]SUQ�Jf`UT]B4DFE.M�K[EXT�K	M�KjEIT4�dZ\`gDFB�GRWRK[E�q�Q4D
��� � �;�[DLB4DfWRK¤Q�BnK�MkTjwnSmK[Jf`LOT]B£`UB�`UJf`mKjS�_4DhEIT[SUQ�Jf`UT]B4DFE9o¥KjJsGR`gwnSlDLEV�¦SUQ4Df��T§KjMnSg`��
JFK¨SgT]ExT[MeDfWRK[_�T[WXDFE��]DFB©ODfGR`UJfT]E�DLE-MeDFJf`mK[Sg`gªLK[_�T]E�DFB�DFS2M�WRTiJsDLEXT�_4DyDsr�T]SgQ�JF`FOT]B�{
~?K�M�WI`UB�Jf`gM�KjS�JFKjWRK[JsGIDfW¢OP EHGR`UJFK�_4D\DFEHGYT[E�T[M«DFWRK[_�T[WXDFEvDFE'qiQ4DxEnOT]SUT��[DLB4DfWRK[B¬EIT­�
SUQ�Jf`UT[B4DLE+o®K[JcGR`gwnSgDFE2EXT[w�WXDvSmK�o¯WIT]B�GRDfWRK���M�KjWRK�DFSUSgT���`UB�JfSUQd��DFB§`UB4opT[WIZxKjJF`FOT]B�_4DLS
M�WIT[wnSgDFZxKxM�KjWRK¤JfT]B�EHGRWIQ�`lWvK[JFTjWR_4DFZhDFB�GID�JFK[_nK�EXT]SUQ�Jf`LOT[B£�]DFB4DFWRK[_nK4{=ACB¨JFT]B��
E-DLJfQ4DFB�JF`UK4�4EX`UZ\`gSmKjWIZhDFB�GID°K�SUT	DsbdMnSU`gJLKj_�T�DFB¤DFS�JLKjM;OP GRQ�SUT�K[B�GRDfWI`UT[W.M�KjWRKh�C�'�
�±�C� � ��EnOT]SgT�DFE	B4DLJsDFERKNWR`gT�WXDLK[SU`lª¢KNWtM«DLqiQ4Di²B�T[E�KNuHQ�EHGIDLE�M�KNWYK§MkTi_4DfW�KjMnSU`gJLKNW
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���+�§�¤�9�+��M�KjWRK�SgT]E+WXDLE-M«DLJcGR`lr�T]E@M�WIT[wnSgDFZxK[E@JFT[B�GR`UBiQ�T]E.�¤_�`gEXJfWXDsGYT[EF{
ACB¤JfQnK[B�GYT�K[S=K[Sl��T[WI`lGRZ\Tv���+����SUT[E+JLKjZ�wn`gT]E©K�WXDLK[SU`lª¢KjW©EXT]B¤DcbnKjJsGYK[ZhDFB�GRD

SUT[E�Z\`gEXZ\T]E^qiQ4D2SUT[E�WXDLK[SU`lª¢K[_�T[E�M�KNWYK�JLK[_nKVM�WIT[wnSlDLZ\K�JfT]B�GR`gB�Q�TaQ�EIK[B�_�Tt���	��{
+�KjWRK�SUT[E7M�WIT[wnSlDLZ\K[E+_�`UEXJsWXDfGRT]Ef�«E-D�_4DFw«D	Z\Ti_�`�,�JFKjW+DFB��9�+��SgT\EX`g��Q�`lDLB�GID ) DLS
M�WIT�JsDFEIT�_4D\`gB�`UJf`mK[Sg`gªLK[JF`FOT]B�_4DhSUK�MkT[wnSUK[Jf`LOT]B���SmKjE�opQ�B�Jf`UT]B4DFE.-0/210/�343�57698!:<;>=@?
�A:23*BDC!:21�5FE�:7;G=@?a`UB�r�T�JFK[_nK[E@DLB�DLS�T[M«DFWRK[_�T[W�_4DvJfWIT]EXEXT¢r�DFWIH¯r�DfWJ,n��Q4WRK�z�{LKNMDO
�¦MeT[W�OQ�S�GR`UZ\T���SUK§opQ�B�Jf`LOT]BP-D/�10/2323�5D698Q:7;�RFST:<;�:2R0/21�5NU�5
8Q:*;e��`UB�r�TiJLK[_nK�DLB¬DLS
T[M«DFWRK[_�T[W�_4DvZ�QdGYK[Jf`LOT[BVHpr]DFWJ,n�]Q4WYK�z�{�K7K�O {
ACS@DFB4opT�qiQ4D�_4D�opWIT]B�GIDFWRK§`UZ�MnSgDFZhDLB�GYK[_�T�K§GIWYKLr.ODLEt_4D��9�2��G KjZ�w;OP DLB�WXDc�

qiQ�`gDfWID\_4D�K[Sl��Q�BnK¤G�ODFJfB�`UJFK�JFT]Z�MnSgDFZhDLB�GYKjWI`mKxM�KjWRK�Z\K[B4D-uHT§_4D�WXDLEHGIWI`UJfJF`gT]B4DFE
GYK[S�JfT]Z\T�o®Q4D\B4DLJsDLEIKjWI`gT�M�KjWRK��C�	�^{XW�D ¡ DLJ ¡ T��;M�KjWRK����+��E-DxQ�EIK§Dcb�K[JsGYK­�
ZhDFB�GIDxDFS+Z\`gEIZhT�JsWI`lGIDfWR`gT£E-Df��Q�`U_�T£K[B�GIDfWI`UT[WIZhDFB�GID[�;DFE-GRT£DFEf��`UB�JfT[WXMkTjWYKNW	Q�B
G�ODLJfB�`UJFK�E-DLB�Jf`USgSmK§_4D�MeDFBnK[SU`lª¢K[Jf`LOT[B�_4D�ZxK[B4DfWRK�GYK[S q�Q4D�E-D�MnQ4DL_nK§r4`gEXQnK[SU`lª¢KjW
Z�OK[E©JFSUKjWRK[ZhDFB�GID°DLS�JfT]ZhMeT[W-G KjZ\`gDFB�GRTv_4DLS=K[Sl��T[WI`lGRZ\TvM�WIT[MnQ4DLEHGRT�{
ACS7T[w�u DsGR`lr�T¦M�WI`UB�Jf`gM�KjS2_4D�DFEHGIDyJLKjM;OP GRQ�SUT�DLExZhT]EHGRWRKjW�SUK¬o®K[JcGR`gwn`USg`U_nK[_�_4D

SmK�KNMnSU`UJFK[Jf`LOT]B�_4DLS+DFB4opT�qiQ4D§_4D�o¯WIT]B�GRDfWRK�DFB�DFS+JfT]B�GIDcbdGRT¦_4DySgT]E�K[Sg��TjWR`�GRZ\T]E
Dsr�T]SUQdGR`�r�T]Ef{�ACB±DLEHGYK¦_�`gWXDFJFJf`LOT]B±E-D�WIDLK[Sg`gªLK[B±JFT[ZhM�KjWRK[Jf`UT]B4DFE�`gB�_�`gWXDLJcGYK[E	JfT]B
TjGIWIT]E.K[Sl��T[WI`lGRZ\T]E�KjMnSg`UJFK[_�T]E.K[SkZh`UEXZ\T�JFT[BNu-Q�B�GRT'_4DVM�WIT[wnSlDLZ\K[E.K�SUT[E@Dfo¯DLJcGRT]E
_4Dv_4DfGIDfWIZ\`UBnKjW@SUK�JFK[SU`g_nK[_x�TYNT�JfT]ZhMeDsGR`lGR`lrd`U_nKj_\_4D��9�2�§�������@{

Z KjweDhE-Di²BnK[SUKjW�qiQ4DxSUT]E9M�WIT[wnSlDLZxKjE9JFT]B�GR`UBiQ�T]EV��_�`gEXJfWXDsGYT[E�DFEHGRQ�_�`mK[_�T]E9DFB
DFE-GIDvJFKjM?OP GRQ�SUT�EXT]B�SgT]E2Z\`gEIZhT]E©qiQ4DvSUT]E2Q�EIK[_�T[E+DLB§SgT]E�Dcb4M«DFWI`UZ�DLB�GRT]E�JfT]B�SgT]E
K[Sl��T[WI`lGRZ\T]EV  Z�[ H �C�	�±�#�C���\Oc{�ACE	_4DFJf`gWF�^SUT]EtM�WRTjwnSgDFZxK[E#]IM�K�KV]^KL|¤�
SmKjE�`UB�EHGYK[B�Jf`mK[E�_4DFEIJsWI`gM4GYK[E�DLBhDFS�JFKjM?OP GRQ�SUT�KjB�GIDfWR`gT[W�M�KjWRK`_baI+��2c Z +¬�d_Aefc�+��
WXDLE-M«DLJcGR`lrjK[ZhDFB�GRD[{
~?K�EI`l��Q�`gDFB�GRD'EXDFJfJF`FOT]B£M�WXDLE-DFB�GYK�SUT]EaWXDFEXQ�SlGYK[_�T]E°M�KjWRK�SgT]EaM�WIT[wnSgDFZxK[E°JFT[B��

GR`UBiQ�T]E�uHQ�B�GRT\JfT]B�Q�B�w�WXDsr�D	K[B2OKjSU`UEX`gE°_4D'SUT]E7WXDLEXQ�SlGYK[_�T[E°Tjw4GRDFB�`U_�T[E7MeT[W���� �
M�KjWRK�JFK[_nK¤Q�B�T¤_4DhDFSUSUT[EF{=ACEHGYK�E-DLJfJf`LOT]B�JfQ�SUZ\`gBnK�JfT]B�Q�B¨K[B2OK[Sg`UEX`UEa�]SUT[w�K[S�_4D
���+��DFB\WXDLSUK[Jf`LOT]B�K�EXQx_4DLE-DFZhMeDi²B�TvEITjw�WID°SgT]ECM�WIT[wnSgDFZxK[E�DLEHGRQ�_�`mK[_�T[EF{�  JFT[B��
GR`UBiQnK[Jf`LOT]BgH®EXDFJfJF`FOT]B�|�{ihDO=E-D�M�WXDLE-DFB�GYK[BtDLB'M�WI`UZ�DFW?G4ODfWRZh`UB�T2SmKjE�Z\T�_�`j,�JLKjJF`gT]B4DLE
B4DFJfDFEIKjWI`mK[E�M�KjWRK9K[_4DFJFQnKNW��9�+�£KaJFK[_nKaQ�B�T�_4D2SUT]E�M�WIT[wnSgDFZxK[E�_�`gEXJfWXDsGYT[E�M�KNWYK
SUQ4Df��T�WXD¢K[Sg`gªLKjW�DLS«K[B2OK[Sg`UEX`UEC_4D°SgT]ECWXDLEXQ�SlGYK[_�T[E�EXT[w�WXD7DLS�JFT[BNu-Q�B�GRT�_4DV`gB�E-GYK[B�Jf`mKjE
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DFEIJfT[��`g_nK[E�M�KNWYKxDFS�DFEHGRQ�_�`UT�{�ACEHGYK�E-DFJFJf`LOT[B ,�BnK[SU`lª¢KhGYK[Z	wn`cODFB§JFT[B£Q�B�K[B2OKjSU`UEX`gE
��SgT[w�K[Sk_4DFS;_4DFE-DLZ�MeDi²B�T�_4Dv�����#EXT[w�WXD�SgT]E+M�WIT[wnSgDFZxK[EC��WXDLE-MeDFJcGY`�rjK[E+`gB�E-GYK[B��
Jf`mK[E�DFEHGRQ�_�`mK[_nK[Ef{

)+*��2* �£3n5�������� �����¨5@0+1�<H078a5��! "�$#��H<H:%�C:=<?>5@0 6&� ')(+*-,

~?K[E7GYKjwnSmK[E°Z\T]EHGIWRK[_nK[E+DFB%DFEHG KxE-DFJFJf`LOT]B§DFEHGeOKjB%T[WX��KjB�`gªLK[_nK[E7_4D	SmKxZ\`gEXZxK
ZxK[B4DfWRK�qiQ4D�DLB¬SmK�EXDFJfJF`FOT]B/.4{10i{ +�KjWRK�Q�BnK�_4DFEXJfWI`gMeJF`FOT]B¦_4DsGYK[SUSUK[_nK�_4Dh_�`UJ ¡ K
T[WX��K[B�`lª¢KjJF`FOT]B��iWXDFZ\`lGR`gWIE-DVK�_�`UJ ¡ K�E-DFJFJf`LOT[B�{
~;T]E�rjKjSUT[WXDFE�_4D�SUT]EtM�KjWRK[Z�ODfGIWIT]E9_4D����+��E-D�_4DFEIJsWI`gw«DLB�K%JfT]B�GR`gB�QnK[Jf`LOT[B )

GYK[ZxK�²B�T�_4DtSUK'MkT[wnSUK[JF`FOT]B�z*MAH®Q�B�BVOQ�ZhDFWIT'DFEHGeOKjB�_nKjW�M�KjWRK	DLS�JfQnK[S�Z\T]EHGIW�OT'Q�B
_4DFEXDFZhM«Di²B�T§��SgT[w�K[SCEIKNGR`UE-o®K[JcGRT[WI`UT4O32�E-DLSlDLJfJF`FOT]B¬MkT[W�GRT[WIB4DFT§JFT[B54)6 0���Q�BnK
MkT[S OP GR`gJLK+_4D WXDfDLZhMnSUKjªFT+��SUT[w�KjS]_4D@SmK+MkT[wnSUK[Jf`LOT]B%287:9;6 M=< |]z H¥Q�B�rjK[SUTjW?DFE-G«OK[B�_nKNW
M�KjWRK�SUK�M�WIT[w�Kjwn`gSU`U_nKj_¤_4D	KNMnSU`UJFK[Jf`LOT]B�_4DLS?T[MeDfWRK[_�T[W7_4D'JsWIT]EXEXT r]DFW O32
7?>@6 M=<A0
H®Q�B¨rjK[SgT[W�WXDFSmKNGR`�rjK[ZhDFB�GID�K[SlGRT4O32;DFSU`�GR`UEXZ\T H®SUK�ZhDHuHT[WtEIT[SUQ�Jf`LOT]B ¡ K[EHGYK§DFS.Z\TN�
ZhDFB�GRT�DLE\`gB�JFTjWIMeT[WRK[_nK�DFB�JFK[_nK¦BiQ4DfrjK¦MeT[wnSmK[Jf`LOT[B#�]DLB4DfWRK[_nK0O ��B�OQ�Z�DFWIT¦_4D
�]DFB4DFWRK[Jf`UT[B4DLEa`l��QnK[S�K h7M<M7M7M4{�ACS�BVOQ�ZhDfWRT�_4D��]DLB4DfWRK[Jf`UT]B4DFEaB4DFJfDFEIKjWI`mK[EaM�KjWRK
T[w4GIDFB4DFW	SgT]E'ZhDHuHT[WXDLE�rjK[SUTjWIDFEvrjKNW¢OP K�E-Df��OQ�B#SUK�_�`j,�JFQ�S�G Kj_�_4DFS.M�WIT[wnSlDLZ\K��TYNT
_4DFEXDFZhM«Di²B�T¦_4DFS7K[Sl��T[WI`lGRZ\T�{Xc�`�wn`gDFB�DFS+B�OQ�ZhDfWIT¦Z�OK­b4`UZhTyDFExK[S�GRT���DFB�JLK[_nK
GYKjwnSmKvE-DaZ�Q4DLEHGIWRK�DFSeB�OQ�Z�DFWIT�_4D°DsrjK[SUQnK[Jf`UT[B4DLE M�WIT]ZhDF_�`UT9M�KjWRKtDFB�JFT[B�GIWRKjW SgT]E
ZhDHuHT[WXDLE©rjKjSUT[WXDFEF{TW�DtDLEHGYK\ZxK[B4DfWRK�E-D�MnQ4DF_4Dtrd`UEXQnK[Sg`gªLKjW2`gB�_4DFM«DLB�_�`lDLB�GIDLZhDFB��
GID�_4DFS2BVOQ�ZhDfWRT%_4D��]DFB4DFWRK[Jf`UT[B4DLEf��DFS�DFE-o®Q4DfWXªLT¦WXDLK[SU`lª¢Kj_�T%MkTjW�DFS7K[Sg�]T[WI`lGRZ\T�{
~;T[E	rjKjSUT[WXDFECB>HED O�EXT]B#`gB�JFT[WXMeT[WRK[_�T]E�DFB±JLKj_nKyGYKjwnSmKyJfT[WXWIDFE-MkT]B�_�`lDLB�GID�K£SgT]E
M�WIT[wnSgDFZxK[E@qiQ4DtB4DFJsDLEX`lGIDFB¤Q�EIKjW2Q�B�o¥KjJsGRT[W�_4DvM«DLBnKjSU`gªLK[Jf`LOT]B�{
FHGJILKNMEOQPSR ] M K

W�DvSmK[EUT�WXDLEHGIWI`UJfJF`gT]B4DFE©_4D�DFE-GID�M�WIT[wnSgDFZxK4�V.�DFEHG«OK[B�K[JcGR`lrjK[E©DLB¤DFS�OT[M4GR`UZ\T )
Kj�A0��ih4�}|��XWd���YTd{ c�`CE-D�T[wnE-DFW-rjK¤SUK�GYKjwnSmK¤|�{A0���r]DLZ\T[Eaq�Q4DhSmK¤EXT]SgQ�JF`FOT]B OTjM4GY`gZxK
H®JFT[B�rjK[SgT[W^Tjw�u DsGY`�r�T©� K¢zi{iM7M0OeopQ4D DLB�JfT]B�GIWYKj_nK+JFQnK[B�_�T°���+��WIDLK[Sg`gª;OT2SmK2waOQ�EIqiQ4Dc�
_nK\EXT[w�WXD'_�`gJ ¡ K[E7WIDFEHGIWR`gJFJf`UT[B4DLEf{!c�`UB§DLZ	w�KjWX��T4�nSgT]E2rjK[SUT[WXDFE2WIDFE-MeDFJsGR`�r�T]E7_4D	SmK
JfT]SUQ�Z\BnKjE\_¤DF_�`mKV�[Z]\nK[JcGR`gwnSlDLE�Dfrd`U_4DFB�JF`UK[B�q�Q4D+B�TvDFB�GRTi_nK[E�SUK[E�DHu DLJfQ�Jf`UT]B4DFE
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>@?BABC+DFEG A)H�IKJMLONPJFQKR I9I7ST=U+V�W�X�DYC+C+DFEG A Z[U]\ G X Z[U+^BD`_ a	UFV]bKc"V�W�_dAB^ efU G X g2>h_dCiW�DYjBkYU+V e"X G9l LmgncoSJ NPJFQKR I9I NPJ+pBR q9Q IKR I9q NPJ+pBR rKJ JFs s9t9I9qu NPJFQKR I9I NPJ+pBR sdp IKRYJ u NPJ+pBR Q9t JFQ sdp u It NPJFQKR I9I NPJ+pBR q u IKR u s NPJ+pBR p9p Jwv vdI9t9Ip NPJFtKR s u NPJFtKR Q9t x�I NPJFtKR p7s v vdt u IQ NPJFtKR s u NPJFtKR Q9r IKR Q9r NPJFtKR u9u JFr s9r9s9sr NPJFtKR s u NPJ u R s u tKR vdr NPJ u R r u Jwv sdp7q9Iv NPJFQKR I9I NPJFtKR Q9t J9RYJFQ NPJ9J9R r9t u Q sKJFt us NPJFQKR I9I NPJFtKR v9v J9RYJ9J NPJFIKR I9s JFq v9vdQ9Iq NPJFQKR I9I NPJFtKR s u J9R I u NPJ9J9R t7v u I sdp7I9ry CiW�D b9_dV NPJFQKR I9I NPJFQKR I9I I NPJFQKR I9I u v JFI9Qdp7Iz G ^@_dV NPJFQKR I9I NPJFQKR I9I I NPJFQKR I9I u9u JFI9t9q9I

K[SgJLK[B4ª;OTh_�`gJ ¡ T�rjK[SgT[W°B�`=GYK[ZhMeT�JfT�GRTi_nK[E7SmK[E7EXT]SgQ�JF`gT]B4DLE2DFB�JFT[B�GIWRK[_nK[E+opQ4DfWRT[B
o®K[JcGY`lwnSgDFEf{�ACE-GYKvEI`�GRQnK[JF`FOT]BhJFK[Z	wn`mKaJfQnK[B�_�T'�9�2��E-D�DHu DLJfQdGYKtJfT]BxSmK[E TjMkJf`UT]B4DFE
_4D§waOQ�EXq�Q4DF_nK {- VJcGY`�rjK[E}|¦� {}~�T�_nKjEf|4{ Z T]B�K[Z	w�K[E�T[MeJF`gT]B4DLEf�CDFS�KjSg��T[WI`�GYZhT
K[SgJLK[B4ªLK§SUT]E�ZhD-uHT[WXDFE�rjKjSUT[WXDFE�DLB¨GYTi_nK[E'SUK[E'JfT[WXWI`U_nK[Ef�^K[Q�B�qiQ4D�B�T�GRTi_nK[E'SUK[E
EXT]SUQ�Jf`UT[B4DLEvDLB�JfT]B�GRWRK[_nKjEtEXT]B�o®K[JcGR`gwnSlDLEf�;M�WI`UB�Jf`gM�KjSUZhDFB�GID�DLB�SmK§T[MkJf`LOT[B {}~�TN�
_nK[E}|�{e  _�`lopDfWXDLB�Jf`mKx_4Dh�C� � ��E-D	WIDs�nDHuXK�K[qiQ=OP Q�B¦`gB�JfWXDFZhDLB�GRT�DFB%DFS�BVOQ�ZhDFWIT
_4D�DfrjKjSUQnK[Jf`UT]B4DFE©WXDFE-MeDFJsGRT�_4DtSUK[E+T[MeJF`gT]B4DFE�MkT[W2wVOQ�EXqiQ4DL_nK�`UB�_�`�r4`g_�QnK[S {
FHGJILKNMEOQPSR ] M 0

~;T]E+WXDFEXQ�SlGYK[_�T]E@M�KjWRK ] M 0	EIT[B�M�WXDLE-DFB�GYK[_�T[E�M�KjWRK	_�`UEHGR`UB�GYT[E@rjK[SgT[WXDLE+_4D����
_nK[_�TxqiQ4D	DLEVQ�B%M�WIT[wnSgDFZxK�DLEXJFK[SmKjwnSlD]{e~?Kx`UB�EHGYK[B�Jf`mK\Z�OK[E7WXDFM�WXDFE-DLB�GYKNGR`lrjKh_4D
DFE-GID�M�WIT[wnSlDLZ\K�DFEhM�KjWRK�� 6 0*M%rjKjWI`mKNwnSgDFEF{�ACB�SUK¦GYKjwnSUK¨|�{10%E-DyZ�Q4DFE-GIWRK[B
SUT[E�rjK[SUT[WXDFE'DLB�JfT]B�GIWYKj_�T]E�M�KjWRKV]IM7h%T£opQ�B�JF`FOT]B#_4D a9DLK[B4D[��JfT]B��!6 0*M <cz*M
� KNM<M�rjKjWI`mKjwnSlDLEf{+~=T]E¤ZhDHuHT[WXDLExrjK[SgT[WXDLE�JFT[B�T�Jf`U_�T]E�M�KjWRK±JLKj_nK�Q�BnK±_4D¬SUK[E
`UB�EHGYK[B�Jf`mK[E°EXT]B M < W7M<h . K"T�� W7hd� K@M�|�� � M=< W<h K"T7h�|���K¢z]|���� M=< Wn��z
. W��n{eACEHGID'rjK[SUTjW
opQ4D2GYT[ZxK[_�T�_4D°SmK�GYKjwnSUK .d{10�{�ACS�ZhD-uHT[W�WXDLEXQ�SlGYK[_�T�M�KjWRK�� 6!0*MvT[w4GIDLB�`g_�TvMeT[W
��� � B�T	SUTj�]W�OT	K[SUJFK[B4ªLKjW DFSkZhDHu-TjWCrjK[SUT[W@JfT]B�TiJF`g_�T��dK[Q�B�qiQ4DVMeT[W©Q�BnK'Z�OP B�`gZxK
_�`go¯DfWXDLB�Jf`mK¤_4DgM=< M<M7M7M . Td{�~�K[Z	wn`cODFB£E-D�_4DFEHG KjJLK�Q�B¨_4DLE-DFZhMeDi²B�T�DFE-GYKjwnSlDxK§SUT
SmKNWI�]T	_4D�SmK[E�h<M�JfT[WXWI`U_nK[Ef�dJfT]B¤Z�Qd�xM«DLqiQ4Di²BnK[E©rjKjWI`mKjJF`gT]B4DLE©EXT[w�WXD�SUT]E.rjK[SUT[WXDFE
KjWXWITjuXKj_�T]Ef{�+�KNWYK�� 6 z*M4��DLS�WXDLEXQ�SlGYK[_�T�EXT[w�WXDFM�KjE�OT�DLS�ZhDHuHT[W9JfT]B�T�Jf`U_�T���KLz]|��
K[Q�B�qiQ4D�B�T¦SUT[�[W«OT%K[SgJLK[B4ªLKjW	DFS@rjK[SgT[W	T[w4GIDFB�`U_�T�MkT[W\�C�'��_4DAM < W7h�z 0
. Kj{��°B
EX`lGRQnK[Jf`LOT]B£EI`gZ\`USUKjW9E-Dhr�DfWI`�,�JFK¤M�KjWRK3� 6 KNM<M4{ Z T]ZhT¤T[w«DFW-rjK[Jf`LOT]B¬Kj_�`UJf`UT]BnK[S¥�
E-Dv_4DLEHGYK[JFK�qiQ4D9M�KjWRK	GRTi_nK[E+SUK[E+`UB�EHGYK[B�Jf`mK[E©_4DtDFEHGID9M�WRTjwnSgDFZxK'SmK[E�EIT[SUQ�Jf`UT]B4DFE
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>@?BABC+DFEG A)H�I u L549S6 X G RB^KU Z[U \ G X Z[U+^BD`_ a�U+V�b-c�V�W�_dAB^ efU G X g2>h_dC+W�DYjBkYU+V e"X G9l LmgncoS7�_dX�D`_djBkYU+Vu I IKR s9I9t9Q9Q9I IKR s9I9t9t9Q u x�I IKR s9I u sdp7q t9I t u p7q9sQ9I IKR s9tdp7s9r9t IKR s9t9tdp7s9t IKR I9IKJ IKR s u q9s9s t9I p7I9r9Q9rJFI9I IKR sdp9p7r9s9r IKR sdpBJ u r9q IKR I9IKJwv IKR s9t9sKJFtKJ t9I p7q9t9I9I

FHGJILKNMEOQPSR ] M7h
+�KNWYK�DFEHGIDCM�WIT[wnSgDFZxK@DFEXJLKjSmKjwnSlDCJfT]B�Q�BnK+WXDLEHGIWI`UJfJF`FOT]B��s��� � K[SgJLKjB4ª?OT+DFS[rjK[SUTjW

OT[M4GR`UZhTVM�KjWRK � 6 0*Ma� � 6 z*M4{�ACE JfSmKjWIT9qiQ4D ¡ Kjwn`gDFB�_�T�E�OT[SUTvQ�BnK�WXDFE-GIWI`UJfJf`LOT]B
H98 H�:�O�Oh��DLS�DFB4opT�qiQ4D�_4D¤opWIT]B�GIDFWRK%K[E-DF��Q4WRK£qiQ4D�GRTi_nK[E�SmK[E�EXT]SUQ�Jf`UT]B4DFE�T[w4GIDs�
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DFE-G«OK[B�SgDsr�DFZhDLB�GID�MeT[W	_4Dfw�KNu-T�_4D¤�C� � {�~�K[Z	wn`cODLB�E-D�MnQ4DF_4D�TjwnEXDfW-rjKjW�M�KNWYK
���+��q�Q4DvEnOT]SUT�DFB�JFQ4DFB�GIWRK�EIT[SUQ�Jf`UT]B4DFE©o®K[JcGR`gwnSgDFE�JfQnK[B�_�T�WIDLK[Sg`gªLK'SmK	waOQ�EIqiQ4DF_nK
Q�EIK[B�_�TvK[Sg�]Q�BnKa_4D7SmK[E�T[MkJf`UT]B4DFE�qiQ4D7`UB�JfSUQd�]DLB�SmK[E�WXDLEHGIWI`UJfJF`gT]B4DLE�K[JcGR`lrjK[E�DLB�DLS
OT[M4GR`UZhT�{�+�KjW-GR`UJfQ�SmKjWIZhDFB�GID7SUK�T[MeJF`FOT]B {- VJcGY`�rjK[E}|	DLE2SUK�qiQ4DvZhD-uHT[W�JLKjSU`U_nKj_�_4D
SmKjE�EXT]SUQ�Jf`UT[B4DLE©T[w4GR`gDFB4D]�d_nKj_�T�MeT[W�DFS	_�DHuHT[WF�T_�DF_�`mK4��W°DLEHrd`mK[Jf`LOT]B�DFE-G«OK[B�_nKNW@�
BVOQ�ZhDfWIT	_4DvDsrjK[SgQnK[JF`gT]B4DFEF{
FHGJILKNMEOQPSR ] K7K
ACS4M�WIT[wnSgDFZxKI] K7K+B�T�WXDfM�WXDLE-DFB�GYK9B�`UB4�©OQ�B��]WRK[_�T9_4D7_�`j,�JFQ�S�G Kj_�M�KjWRK9���+�^�

EX`UZ\`gSmKjWIZhDFB�GRD@KvSUTtT�JfQ4WXWR`g_�T9M�KjWRK'�C�'���hSmK�ZxKL��T[WLOP K�_4DVSgT]ECZ�ODsGYTi_�T]E�q�Q4D°SUT
`UB�JfSUQd�]DLB�JFT]ZhTvJFK[EXTv_4D�M�WIQ4Dfw�K4{� V_4DFZ�OK[Ef�]E-D�TjwnEXDfW-rjKtQ�B\B�OQ�Z�DFWIT�Z�Qd��w�KjuHT
_4D�DsrjK[SgQnK[JF`gT]B4DFEF{FW�D ¡ DFJ ¡ T��jZ�Q�J ¡ TVZhDFB�T[W�qiQ4D2SmKaJFK[B�GY`g_nK[_'_4D+DsrjK[SgQnK[JF`gT]B4DFE
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>@?BABC+DFEG A)HnJ9JML IKR vdQ7ST U+V�W�X�DYC+C+DFEG A Z[U \ G X Z[U+^BD`_ a�U+V]bKc"V�W�_dAB^ e}U G X g�>h_dCiW�DYjBkYU+V e"X G9l LmgncoS
� ABDYCF_ IKR vdQ IKR vdQ I IKR vdQ t9I Q9r9r

FHGJILKNMEOQPSR ] KNh
ACSkJfT]ZhMkTjWXGYK[Zh`gDFB�GRTV��SgT[w�K[S«_4Da���+�§M�KjWRK.] KNh�DLE©Z�Qd�\EIKNGR`UE-o®K[JcGRT[WI`UT�{�~;K

ZhDHuHT[W+JFK[SU`g_nK[_¤_4DtSUT[E+WIDFEXQ�SlGYK[_�T]Ef�4JfT]Z\T�E-D ¡ K�T[wnE-DFW-rjK[_�T�DLB§SgT]E+M�WIT[wnSgDFZxK[E
M�WXDfrd`UT[EF�=E-D\r�DFWI`j,�JLK�JfT]B¨SmK�T[MeJF`FOT]B�_4DhwaOQ�EIqiQ4DF_nK {X �JsGR`�rjK[E}|�{ +�T[WtQ�B�SUK[_�T��
DFS^ZhDHu-TjW+rjK[SUT[WVK[SgJLK[B4ªLK[_�T�DLE�Z�Qd�¤JsDFWIJFK[B�T�K[S'OT[M4GR`gZ\TbH®_�`lopDfWXDLB�Jf`mK�Z�OP B�`gZxK0O
�±SgT]E	WXDLEXQ�SlGYK[_�T[E	EIT[B�Z�Qd��EX`UZ\`gSmKjWIE-DFE�DLB�GIWXD¤EFOP {GW�D�DFB�GIWXD�SmK[E�T[MeJF`gT]B4DLE�_4D
waOQ�EXq�Q4DF_nK£MkTjWhQ�BnK£WXDFE-GIWI`UJfJf`LOT]B���SmK¦_4D¤ZhDFB�T[W�B�`lr�DFS�_4D¤_4DLE-DFZhMeDi²B�T£��SgT[w�K[S
DFE°WXDFE-GIWI`UJfJf`LOT]B KN{kACEHGYT�DLB§G�ODfWIZ\`UB�T[E�_4D'SUK\_�`go¯DfWIDFB�Jf`mK�DFB�GRWXDtDLS^Z�D-uHT[W+�¤MeDFT[W
rjK[SgT[WF{
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+�TjW�TjGIWRT�SmK[_�T�� DFE-GID�M�WIT[wnSgDFZxK¬EI`l��Q4D�M�WIDFE-DLB�GYK[B�_�T#Q�B �]WRK[_�T¨WIDFSmK­GY`�rjK­�
ZhDFB�GID+K[SlGRT9_4D°_�`�,�JfQ�SlGYK[_�_4DFEI_4D°SUK9M«DFWIE-MeDFJcGY`�rjKv_4DFSnBVOQ�ZhDfWRT9_4D2DsrjK[SgQnK[JF`gT]B4DFE
WXDLqiQ4DfWR`g_nK[E���MeT[WCDFS ¡ DFJ ¡ Tvq�Q4D°B�T�DLB�GYTi_nK[ECSUK[ECJfT[WXWI`U_nK[E�K[SUJFK[B4ª;OTvEXT]SgQ�JF`gT]B4DFE
o®K[JcGY`lwnSgDFEf{



³ G�% � ������� � ��

�����������!#������������������!#! #" ��$ � �&% ��� $ # %�$	' �(��)*� $ � �
FHGJILKNMEOQPSR ] K=�
ACS«M�WIT[wnSlDLZxK ] K=��GR`gDFB4D�_�T]E@WXDFEHGRWI`gJFJf`UT]B4DFEC_4DFS�GR`gMeT�� H�: O�SUK[E.JFQnK[SlDLE DFEHGeOKjB

K[JcGR`lrjK[E.DLB�DLS�MnQ�B�GYT�OT[M4GR`gZ\T�{��9�2�yWXDLEXQ4DFSlr�DaEI`gB¤_�`j,�JFQ�S�G Kj_4DLE@DLEHGID9M�WIT[wnSgDFZxK
Q�EIK[B�_�T�JfQnK[SUqiQ�`gDfWRK�_4DhSmK[E`h¤TjMkJf`UT]B4DFE�_4DhwaOQ�EXq�Q4DF_nK ) Kj�N0x� {X VJcGR`lrjK[E}|�{ ciD
T[wnE-DfWXrjKyK[_4DFZ�OK[EvqiQ4D�DFS.BVOQ�ZhDfWRT§_4DxDsrjK[SgQnK[JF`gT]B4DFE�E-D�ZxK[B�GY`lDLB4D�EX`UZ\`gSmKjW�DFB
GRT�_�T[E+SUT]E�JLK[EXT]Ef{
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FHGJILKNMEOQPSR��g]^K¢z��\] K".�� ] K¢|	�
ACEHGYT[E;GIWIDFE?M�WIT[wnSlDLZxKjE�GR`gDFB4DFB�Q�BnK¦OQ�B�`UJFK7WXDFE-GIWI`UJfJf`LOT]BdH98 H�:�O�Oc{ ACBvDLSiJFK[EXT�_4D

] K¢zxE-D	WXDs�nD-u-K�Q�B¦_4DLE-DFZhMeDi²B�T OT[M4GR`UZ\Tx_4DFEX_4D�SmK\MeDfWIEXM«DLJcGR`lrjK�_4D�SmK�JLK[Sg`U_nK[_
_4D�SUT]EtWIDFEXQ�SlGYK[_�T]Ef�?WIT[wnQ�EHGIDFª[��BVOQ�ZhDfWRTy_4D�EXT]SUQ�Jf`UT[B4DLE�o®K[JcGR`gwnSlDLEt��Q�BnKyw�KjuHT
BVOQ�ZhDfWIT'_4D9DfrjKjSUQnK[Jf`UT]B4DFEf{4ACEHGIDaDLE2TNGRWIT	JFK[EXT	M�KjWRK	DFS�JfQnK[SkDLE+MeT]EX`gwnSlD9_4D@,�B�`lW
Q�B�T[MeDfWRK[_�T[W°_4D	o¯WRT[B�GIDfWYK�

�������°JfT]Z\T\E-D	WXD¢KjSU`gª;OThDFB�DFEHGRQ�_�`UT]E7M�WXDfrd`UT]E°JfT]B
] M 0x� ]IM7h�_nKj_nK¤SmK¤JFKjWRK[JcGIDFWLOP EHGR`UJFKx_4DhSUK�WXDLEHGIWI`UJfJF`FOT]B�K¤SUK¤qiQ4DhDFE-GYK¤EXQNu DsGYT
DFS@M�WIT[wnSlDLZxK ] K¢z�{�~;T]E�M�WIT[wnSgDFZxK[E ]^K .y�P]^K¢|�G KjZ�wn`cODLB�opQ4DFWIT]B�WIDFEXQ4DLS�GRT]E
OT[M4GR`UZ\K[ZhDFB�GID[��KjQ�B�q�Q4D%E-D%WXDs�nD-u-K¬Q�B�DLSlDfrjK[_�T�BVOQ�ZhDfWRT¬_4D�DfrjKjSUQnK[Jf`UT]B4DFE��
B�ThDFB�GYTi_nK[E°SmK[E7JfT[WXWI`U_nK[E2E-D�MnQ�_�T\DFB�JfT]B�GIWRKjW+DFS;rjK[SgT[W�OT[M4GR`UZ\T H T T=< T T TDOc{n~;K
WXDLEHGIWI`UJfJF`FOT]B�_4D£DFE-GRT]E�_�T]ExM�WIT[wnSlDLZxKjE�DFE�SUK�Z\`gEIZ\K¬qiQ4D%SmK�WXDFE-GIWI`UJfJf`LOT]B�_4DLS
M�WIT[wnSgDFZxKb] M Kj�^MeT[W�SUT�JFQnKjS.DFE'MkT[EI`lwnSgD�Q�EIKjW	DFS.T[MeDfWRK[_�T[W�����������
xEXDf�©OQ�B#E-D
_4D&,�B�`LOT�DFB ��K�0FM � {��+DfGRT]Z\KjWXDLZ\T[E°DFEHGRD�MnQ�B�GRT�Z�OK[E�K[_4DFSmK[B�GID�M�KjWRK¤_�`UEXJfQdGY`lWISUT
DFB�_4DsGYK[SUSlD]{G+�T[W OQ�SlGR`gZ\T���DLB±GRT�_nK[E�SmK[E�JfT[WXWR`g_nK[E�EXD¤DLB�JfQ4DLB�GIWRK[B�EIT[SUQ�Jf`UT]B4DFE
o®K[JcGY`lwnSgDFE�M�KjWRK\GRT�_�T]E�DLEHGRT]EVM�WIT[wnSlDLZxKjE.HpDFE-GRT�DFWRK�K[Sg��T�_4D�DFEXM«DFWRKjWa_nK[_nK[E9SmK
JFKjWRK[JsGIDfW¢OP EHGR`UJFK[E._4DLS�Z�ODsGYTi_�T'M�WIT[MnQ4DFE-GRT�K[qiQ;OP �¤_4DvSgT]E�M�WIT[wnSgDFZxK[E.DFB�ELOP O {

� �! "�$#%� &�')(R:M�*��+*��-, MEILK�R:M/.NO��9� �
��B�JFT]BNuHQ�B�GRT�_4D K¢z%M�WRTjwnSgDFZxK[E�K[ZhMnSg`mK[ZhDFB�GRD\JFT]B�TiJf`U_�T]E��±DLEHGRQ�_�`mKj_�T]E

opQ4DFWIT]B�JfT]B�EX`U_4DfWYKj_�T]E�M�KjWRK�SmK�KjMnSU`gJLKjJF`FOT]By_4D��9� � ��Q�B¦K[Sg��TjWR`�GRZ\T�Dsr�T]SgQdGY`�r�T
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T U+V�W�X�DYC+C+DFEG A Z[U \ G X Z[U+^BD`_ a�U+V]bKc"V�W�_dAB^ e}U G X g�>h_dCiW�DYjBkYU+V e"X G9l LmgncoS>@?BAKCFDFEG A/HnJFQ L�JFrKR vdt9s9s9q7SE� ABDYCF_ NPJFrKR vdt9s9s9q NPJFrKR vdt9s9s9q IKR I NPJFrKR vdt9s9s9q t9I qdp7I>@?BABC+DFEG A[HnJFr;Lmq9qKR q9q9q7SE� ABDYCF_ q9qKR q9q9q q9qKRYJFI9I J9R I9Q q9rKR v-Jwv t9I Q u p7I9I>@?BABC+DFEG A[HnJwv Lmq9qKR q9q9q7SE� ABDYCF_ q9qKR q9q9q q9qKR vdr9I IKR QKJ q7v-R p7t t9I Q u9u I9I

w�K[EIK[_�T\DFB�DFS^DFB4o®TiqiQ4D	_4D'o¯WIT]B�GIDfWRK�M�KjWRKhM�WIT[wnSgDFZxK[E2JfT]B�GY`gB�Q�T[EF{�_§Q�J ¡ K[EV_4D
SmKjE�T[wnE-DfWXrjKjJF`gT]B4DLEvWXD¢K[Sg`gªLK[_nK[E9M�KjWRK%�C�'��MnQ4DF_4DLB�EXDfW�GIWRK[EXSmK[_nKj_nK[EvK��9�+�@{
+�T[W�DHu DLZ�MnSUT��«DFS�DLB4opTiq�Q4D'_4D�o¯WIT]B�GIDFWRK�M�WIT[MnQ4DFEHGYTxMnQ�_�T�E-DFW9`gB�JFTjWIMeT[WRK[_�ThDFB
Q�B K[Sg�]T[WI`lGRZ\T¦Dsr�T]SUQdGR`�r�T�_4D£Q�BnK#ZxK[B4DfWRK¨Z�Qd��EXDFB�Jf`USUSUK4�.`UB�JfSUQ�EX`lr�D�Z�Q�J ¡ T
Z�OK[E�qiQ4D7SUT9opQ4D+M�KjWRKaDLSnK[Sl��T[WI`lGRZ\T°  Z�[ {�~?KaWRKjª;OT]B�DFECSUK�EX`l��Q�`gDFB�GID ) DFSn_�`UE-Di²B�T
��SgT[w�K[S7_4D¦SgT]E�K[Sg��TjWR`�GRZ\T]E	Dfr�T]SUQdGR`lr�T]EhDFE�SgT�EXQ�,�JF`lDLB�GIDLZ�DLB�GID��nDsb4`gwnSlD%M�KjWRK
ZxK[B4DHu-KjW.M�WIT[wnSgDFZxK[E._4D�T[M4GR`UZh`gªLK[JF`FOT]Bh_4D�_�`lo¯DFWXDFB�GIDVGR`gMeT��i�iK	E-DLK[B¤JfT]B�GY`gB�Q�T[E
Ty_�`UEXJsWIDsGRT]E 2^K[Q�B�qiQ4D\DFS ZxK[B4DHu-T¤_4DxWIDFEHGIWR`gJFJf`UT[B4DLEvB�T§DLE'Q�BnK§JFKjWRK[JcGRDfW¢OP EHGR`UJFK
`UB ¡ DfWXDLB�GID�K%SUT]E�Z\`UEXZ\T[EF{X+�T[W�DFS+JFT[B�GIWRKjWI`UT��?DFEHGYK¦EXD�SUT[�]WRKyDLB±�]DFB4DFWRK[S©JFT[B
SmKx`gB�JFT[WXMeT[WRK[JF`FOT]B§_4D�ZhDFJLKjB�`UEXZ\T]E2JfT]Z\T\DFS�DLB4opTiq�Q4D	_4D	o¯WIT]B�GIDFWRKhM�WIT[MnQ4DFE-GRT
K[qiQ;OP {
ACS DLB4opTiq�Q4D�_4D�o¯WIT]B�GIDfWRK�`UZhMnSlDLZhDFB�G Kj_�T�K�GRWRKLr.ODFE�_4D��9� � ��M«DFWIZ\`�GRD\K[S��

JFK[B4ª¢KNWVSgT]E�WXDFEIQ�S�GYK[_�T]EyOT[M4GR`UZ\T[E2T�Z�D-uHT[WXDFE°JfT]B�TiJF`g_�T]E7DLB%SmK\ZxKL��T[WLOP K�_4D�SgT]E
K¢zyM�WIT[wnSlDLZ\K[E�JfT]B�EX`U_4DfWRK[_�T]Ef{ ~�KjZ�wn`cODLB¬DLE�_4DFE-GYK[JFKjwnSlD�EXQ�EX`UZ\`gSU`�GYQ�_¨JfT]B±DLS
K[Sl��T[WI`lGRZ\T9�C�	��DLB\JfQnK[B�GRT�KvEIQxJFKjM�K[Jf`U_nKj_�M�KjWRK�Q4wn`UJFKjW EXT]SUQ�Jf`UT[B4DLECEXT[w�WXD°SmK
o¯WIT]B�GIDfWRK'_4DtSUK[E�WXDFE-GIWI`UJfJf`UT]B4DFE�JfQnK[B�_�T#ODFEHGYK[E�DFE-G«OK[B¤K[JcGY`�rjK[Ef{

_§T[E-GIWRK[Z\T[E+DLByDLEHGYKxE-DLJfJF`FOT]B HpGYKjwnSUK�|�{�K=�2O©Q�BnKxJFT[ZhM�KjWRK[Jf`LOT]B�_4DLS�_4DFE-DLZ��
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JML�S W�X@HZY\[]JML5S_^ `ba*C ?@> JML5S W�X4HZY\[cJML�SU^ `da*C ?4>
ebfhg iZjZk iZjZl iZjZl"f jZm m iZjZn iZlZm m
ebf i iZjZi iZj	o iZjqp0f mZm m iZl"g iZlZk m
ebf k iZkZi iZk	o iZkZr"f n	o m iZkqp i	oqm m
ebf o iZk	o iZkZl iZkqp0f k	o m iZkZl iZkZr m
ebf j iZkZl iZkqp iZkZr"f mZj m iZkqp i	oqm m
s fhg lZn lZn p	m"f jZm g p	l p	r m
s f i p	l p	l p	l"f mZk iZn p	n rZm m
s f k rZm rZm rZm"f nZl g rZk rZj m
s f o rZm rZm r"gZf m"g gtj p0g rZl m
s f j p	i p	i p	i"f mZk iZn p	l rZm m
N fhg iZiqp iZkZm iZkZi"f m"g k iZk	o iZkZr m
N f i i"gtn iZi"g iZiZk"f rZm m iZi"g iZiZi m
N f k i	oqk i	oql i	oqr"f mZm m iZjZn iZlZk m
N f o i"gtn iZiZi iZiZl"f kZj m iZiZl iZiZr m
N f j i"gtj i"gup i"gtr"f mZj m i"gtn iZi"g m
v fhg lZm l"g l"gZf nZj m lZk lZl m
v f i lZl lqp lqp0f jZm m lqp lZr m
v f k p	i p	k p	j"fhgtm m pZp p	r m
v f o lZi lZi lZi"f lZm gti lZj lZl m
v f j l"g l"g lZk"f iZm m lZk l	o m
S fhg j j j kZm l l m
S f i j j j kZm p p m
S f k j j j kZm p p m
S f o j j j kZm l l m
S f j j j j kZm p p m

T5wxS fhg iZn iZn iZn"f mZm kZm k"g kZi m
T5wxS f i kZm kZm k"gZf kZm k kZj kZr m
T5wxS f k iqp iqp iZr"f iZm j iZn kZm m
T5wxS f o iZr iZr iZn"f jZm i kZm kZi m
T5wxS f j iZr iZr iZr"f oqm gtk kZm k"g m
T�wIy fhg gDo gDo gDo*f oqm i"g gtl gtl m
T�wIy f i gtj gtj gtj"f kZm iZk gtl gtl m
T�wIy f k gDo gDo gtj"f mZk i gtl gtl m
T�wIy f o gDo gDo gDo*f lZm gDo gtl gtl m
T�wIy f j gtk gtk gDo*f kZj i gtl gtl m
T5wxR fhg gup	l gtrZm gtrZi"f kZm m gtn"g gtn	o m
T5wxR f i gtjZj gtlZm gtl"gZf jZm m gtl	o gup	m m
T5wxR f k gtlqp gup0g gup	k"f mZk m gupzo gtrZm m
T5wxR f o gup	i gupZp gup	n"f iZm m gtrZk gtrZl m
T5wxR f j gtlZr gup0g gup	j"f mZm m gup	r gtr"g m
T5wI{ fhg l	o lZj lZl"f kZm m p	j pZp m
T5wI{ f i l	o lZl lZl"f jZm m p	j p	r m
T5wI{ f k jZn l"g lZi"fhgtm m lqp lZn m
T5wI{ f o jZr l"g l"gZf jZr m p	m p	i m
T5wI{ f j jZj jZr jZn"f nZm m p	i p	k m
N�V|N f mZl lZm lZm l"gZf rZj i l	o lqp m
N�V|N f mqp gDoZo gtjZm gtjZi"f p	m m gtjqp gtjZn m
N�V|N f mZr k	oqr kZlZm kqp	r"f iZm m kqpZp kZrZi m
N�V|N f mZn r	oql rZj	o rqp0gZfhgtm m rZrZm rZnZj m
NU}~w fhgtm iZj iZj iZl"f mZl i iZl iqp m
NU}~w fhgZg iZk iZk i	o*f rZm i iZn k"g m
NU}~w fhgti iZl iZl iqp0f m	o i iZl iZn k
NU}~w fhgtk iZl T5v T5v T5v T5v T5v T�v
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W�X4HZY\[cJML�S_^ `ba"C ?4> J\Ch< W�X4HZY J\Ch< W�X4HZY
J gtmZm$# m"fhg%#=oqj oqj oqj oZo*f j lZj g lZlZn m m"f nZj o p kqp0f kZn g
J gtmZm$# m"f i$#=oqj oqj oqj oqj gtmZm g gDo*g m m"f iZi oqj kqp0f iZj k	o
J gtmZm$# m"f k$#=oqj oqj oqj oqj gtmZm g g m m oqj o*gZf kZr pZp
J gtmZm$# m"f o&#=oqj oqj oqj oqj gtmZm g g m m oqj oZo*f iZm nZl
J gtmZm$# m"f j$#=oqj oqj oqj oqj gtmZm g g m m oqj oqi"f p	i nZn
J iZmZm$# m"fhg%# nZm nZm nZm rZl"f l oqm g lZmqp m m"f p	j nZm lZr"f p	j o
J iZmZm$# m"f i$# nZm nZm nZm nZm gtmZm g gtr m m"f mZk nZm r"gZf mZj j	o
J iZmZm$# m"f k$# nZm nZm nZm nZm gtmZm g gti m m"f mZi nZm rZr"f iZi nZk
J iZmZm$# m"f o&# nZm nZm nZm nZm gtmZm g g m m nZm nZm"f mZm gtmZm
J iZmZm$# m"f j$# nZm nZm nZm nZm gtmZm g g m m nZm nZm"f mZm gtmZm
J kZmZm$# m"fhg%#�gtkZj gtkZj gtkZj gtkZm"f iZl gtr g i	oqm m m"f nZl T5v T5v T�v
J kZmZm$# m"f i$#�gtkZj gtkZj gtkZj gtkZj kZm g rZm m m"fhgtn T5v T5v T�v
J kZmZm$# m"f k$#�gtkZj gtkZj gtkZj gtkZj kZm g g m m T5v T5v T�v
J kZmZm$# m"f o&#�gtkZj gtkZj gtkZj gtkZj kZm g g m m T5v T5v T�v
J kZmZm$# m"f j$#�gtkZj gtkZj gtkZj gtkZj kZm g g m m T5v T5v T�v
!D>4BtA&' #�gtmZm jZm jZm oqn"f o iZk g gup	m m m"fhgtl T5v T5v T�v!D>4BtA&' # iZmZm gtmZm gtmZm nZr g g gZgtrqp gZf mZl k"f n"g T5v T5v T�v!D>4BtA&' # kZmZm gtjZm gDoql gDoqk m g i"gtmZm m k"f r"g T5v T5v T�v!D>4BtA&' #�gtmZi jZi jZi jZm"f kZk j g gtnZi m m"fhgDo jZm oZo*f n	o m
!D>4BtA&' # iZmZi gtmZi gtmZm nqp m g pzoqr m i"f jZr nZl rZr"f nZm m
!D>4BtA&' # kZmZi gtjZi gDoql gDoqi m g iZjqp	n m j"f kZi T5v T5v T�v
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J\Ch< W�X4HZY J\Ch< W�X4HZY
J iZmZm$# m"f i [ iZl98 m ^ [ iZj98 p ^ [ i	o:8hgDo ^ [ iZk98 iZn ^ i gZgZf oqr j j"gZf r
J iZmZm$# m"f j [ gZg;8 p ^ [ gtm98 oqm ^ [ n98 k ^ [ r98 m ^ k j"f o p gZf r iZr"f oql
J iZmZm$# m"f l [ n98hgtk ^ [ r98 kqp ^ [ p<8 m ^ [ l98 m ^ g o*f lZr gZf i i	o*f jZr
J iZmZm$# m"f rZk [ j98 jZm ^ [ o:8 m ^ [ k98 m ^ [ i98 m ^ g m"f k"g g gZf p	n
J iZmZm$# m"f n [ j98 r ^ [ o:8 oqi ^ [ k98 m ^ [ i98 m ^ = m f k"g g gtr"f mZr
J oqmZm$# m"f i [ k"g;8 m ^ [ kZm98 r ^ [ iZn98 iZj ^ [ iZr98hgup ^ kZk rZn n"f lqp iZj"f mZk
J oqmZm$# m"f j [ gtk98hg ^ [ gti98 kZm ^ [ gZg;8hgtn ^ [ gtm98 m ^ r o*g gZf n gtj"f r
J oqmZm$# m"f l [ gZg;8 k ^ [ gtm98 iZi ^ [ n98 iZj ^ [ r98 m ^ i kZi m"f j p0f j
J oqmZm$# m"f rZk [ p<8 m ^ [ l98 oqj ^ [ j98 j ^ [ o:8 m ^ g gup = m o*f rZk
J oqmZm$# m"f n [ j98 kZj ^ [ o:8hgtj ^ [ k98 m ^ [ i98 m ^ g iZj = m p0f rZi
J lZmZm$# m"f i;> [ k	o:8hg ^ [ kZk98 k ^ [ kZi98 iZm ^ [ k"g;8hgtr ^ oZo nZl iZi"f k	o lZk"f mZi
J lZmZm$# m"f j [ gDo:8 m ^ [ gtk98 kZm ^ [ gti98 iZm ^ [ gZg;8 m ^ p lZr i"f j k	o*f m"g
J lZmZm$# m"f l [ gZg;8hgtj ^ [ gtm98 kZj ^ [ n98 m ^ [ r98 m ^ j iZn gZf rZn gup0f i"g
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