
���������
	���	 
 ����������� ������������� ������� �!�"��#
$ %&���
' ��%&���(���
)*� ��� +,�-��.0/ 12��3
��������� 14�!��.
#
��)5�6�


 ��	������ 7

8:9<;=9!>@?BADCECGF
AIH(JK>�9<LM9!8
N(OPADC�QGRTS

UWV�XZY&[�\^]`_�X^ab](cedgf�hiXkjW]`\mlnjo[�hp[�arq0stc�_uYrvw]xX^\yf�a{zEl|a}X~X^\ml|a�z���[�a}q�stc�c�\eq�l|ar[E]xXkq��}j�l�X^arjmX
��[G�kc�\�[�]�c�\m�����Da�l<��X�\o�ml<]`��ced��~h<h�l<arc�l|�5[�]5�D\W�k[�a}[��^sD�&[�_uY&[�l�z�a

���I�����������
�-�� ^¡E¢�£k¤i¥���¦ §��W£k£o¨�©��«ªr¨�£k£k¤i¢w©
¬<¡�¦�ª�¦k¡�­b¨�­b¤¯®i¤i£�°k¤i 0¤i¢�¬|��¦k�W¢b ^�±¤i¢³²b¢�¥�¤�¦k�W ^°��W¥µ´g¨�²�£k£k¤¯¨�¢
©�¦o¨�ªr¶�¤i �¨�®w§�¡&¥w�W®i£�·��-��£k¶w¡"¸M°k¶�¨�°¹¬<¡�¦º£k¤i¢�©E®�»5 ^¡E¢�¢��W ^°��W¥¼©�¦o¨�ªb¶b£�½G§��W£k£o¨�©��!ªb¨�£k£k¤¯¢w©g»�¤��W®¯¥�£
¨�¢«¨�®�©�¡�¦o¤�°k¶b§¾°k¶�¨�°¿¤i£5�WÀ{²�¤iÁ�¨�®��W¢{°Â°�¡�°k¶w��¨�ª�ªb®i¤i �¨�°k¤i¡E¢�¡�¬u´g¨�²�£o£k¤i¨�¢Ã�W®i¤i§¼¤i¢b¨�°k¤�¡E¢0°�¡ °k¶��
£�¡E®¯²w°k¤�¡E¢¼¡�¬Ä¨Âªb¨�¦k°k¤i �²b®i¨�¦º£�»&£�°��W§Å¡�¬Æ�WÀ{²�¨�°k¤i¡E¢�£�·{ÇÈ¶�¤i£t¦k�W®¯¨�°k¤�¡E¢¼ª�¦o¡�Á&¤i¥w�W£º¨¿¢�¨�°k²w¦~¨�®�¸�¨W»�¡�¬
�^É&°��W¢�¥�¤i¢�©¼§��W£k£k¨�©��*ªr¨�£k£k¤i¢w©�°�¡�¨�¦o­b¤�°�¦o¨�¦k»6©�¦o¨�ªb¶�£!¸È¤�°k¶�®�¡�¡�ªb£�­�»�Êb¦o£�°(£�°k²�¥w»&¤i¢w©�°k¶w�y¡�ª�Ë
��¦o¨�°k¤i¡E¢�£�¦k�WÀ�²�¤�¦k�W¥�­�»�´g¨�²b£k£k¤i¨�¢��W®i¤i§�¤i¢�¨�°k¤�¡E¢Æ·��-�y°k¶�²�£�¡�­�°k¨�¤i¢�¨¿Êb¢b¤�°��g°k¤i§��y ^¡E¢GÁ���¦o©��W¢G°
¨�®�©�¡�¦~¤�°k¶�§Ì°k¶�¨�°�£�¡E®�Á��W£�°k¶w��¤i¢w¬<��¦k�W¢� ^�6ª�¦k¡�­b®i�W§¾�^Éw¨� ^°k®�»Ã¨�¢b¥Ã¸u¶w¡E£��@ ^¡E§�ªb®��^Éw¤�°x»±©�¦k¡�¸È£
©�¦o¨�¥b²�¨�®i®�»6¸È¤�°k¶�°k¶w� Í�¥�¤i£�°k¨�¢� ^�WÎ¼¡�¬I°k¶��*©�¦o¨�ªb¶�°�¡6¨¼°�¦k����·bÇÈ¶�¤i£(¨�®�©�¡�¦o¤i°k¶�§Ï �¨�¢�­Ð�*¤i§¼ªb®��^Ë
§��W¢{°��W¥0¤i¢�¨@¥�¤¯£�°�¦o¤�­b²�°��W¥@¬<¨�£k¶b¤�¡E¢ ¨�°g¢w¡&¥w�W£u°k¶w¦k¡E²w©E¶�§��W£k£k¨�©���ªb¨�£o£k¤i¢w©w½}¨�£È¬<¡�¦g�^É&¨�§�ªr®��
¤i¢�£k�W¢�£�¡�¦È¢w��°Z¸Ñ¡�¦oÒ�£�·

Ó�X��¼Ôºc�\�q��^ÕÖ´g¦o¨�ªb¶�¤i �¨�®Æ§¼¡�¥w�W®¯£�½w§��W£k£k¨�©��*ªr¨�£k£k¤i¢w©w½�®i¡{¡�ª�»6©�¦~¨�ªb¶�£�½wª�¦o¡�­b¨�­b¤i®i¤¯£�°k¤i 
¤i¢�¬|��¦k�W¢b ^��½r´g¨�²�£k£k¤¯¨�¢�¤i¢w¬<��¦k�W¢� ^�

× ÇÈ¶�¤i£t§¼¨�°���¦o¤¯¨�®b¤i£t­r¨�£��W¥¼²wªÐ¡E¢�¸�¡�¦kÒ�ªb¨�¦k°k¤i¨�®¯®�»5£k²�ª�ªÐ¡�¦k°��W¥�­{»�ØyÙ&Ú�Û(Ü:²�¢�¥w��¦ÑÝ�¡E¢G°�¦o¨� ^°
Þu¡E£�·(ß!Ú�Úuß�àWá"Ëxâ�â�ËoàmËxâ�ãGä�äå¨�¢�¥åß!Ú�Úuß�àWá"Ëxâwà�âwà�â�Ë�ãGä�æ&½yß!Ú�ÛÈçÐÚè²�¢�¥w��¦�Ý�¡E¢{°�¦o¨� ^°�ÞÈ¡E£W·
Þ�â�â�âwà^ã�ËxâwàmËoàmËxâEæEé�ä�¨�¢�¥ êtë�ë�ä&àWæ"ËxâwàmËBÝÑËoàWá�âEæ�½pÚ�êDÜ*Ù&ÛP²�¢b¥w��¦gÝ�¡E¢{°�¦o¨� ^°gÞÈ¡w·ÆêIãGá�ä�ì�â�ËxâEì"Ë
àmËxâEì&à�é{½�ß!ÚuÛuçÐÚgí�Ú�êDÜ*Ù&Ûè²�¢w¬<��¦�Ý�¡E¢{°�¦o¨� ^°�Þu¡w·!êDãGá�ä�ì�â�ËxâEì"ËoàmËxâEë�ì�æw½*¨�¢�¥,ÞgÙwêÅ²�¢b¥w��¦
Ý�¡E¢{°�¦o¨� ^°�ÞÈ¡w·pÞyÙ&ê:Ú�ÞÈî*âEì"ËZì&àWë�æEé{·¹Ú�¢G»-¡�ªr¤i¢�¤�¡E¢�£W½ÆÊb¢�¥�¤i¢�©E£�½Ä¨�¢�¥± ^¡E¢b �®i²�£k¤�¡E¢b£y¡�¦5¦o�W mË
¡E§¼§¼�W¢�¥�¨�°k¤�¡E¢�£¿�^É&ª�¦k�W£k£k�W¥«¤¯¢Ã°k¶b¤i£¿ªb²w­b®i¤¯ �¨�°k¤�¡E¢±¨�¦k�@°k¶w¡E£k��¡�¬È°k¶w��¨�²w°k¶w¡�¦~£¿¨�¢b¥
¥w¡�¢�¡�°
¢w�W ^�W£o£k¨�¦o¤i®�»6¦k��ï��W ^°!°k¶��*Á�¤i��¸È£�¡�¬p°k¶w�*¨�­Ð¡�Á��5¨�©��W¢b �¤��W£�·
ð Ø�¢�¤�Á���¦~£k¤�°x»�¡�¬tîe®i®i¤¯¢w¡E¤i£!¨�°gØÈ¦o­b¨�¢�¨�ËBÝ�¶�¨�§¼ªb¨�¤�©E¢Æ½}ÝÈÙ&ñ¹½IàWë�âEò��-�W£k°yó ¨�¤i¢-Ù�°�·�½ÐØÈ¦k­r¨�¢�¨&½
îe®i®i¤i¢�¡E¤i£�½�ä&àWò�âwà�·
f(_¼[�l|hI[EqEq�\kXm�~��Xm��Õpôrõ�ö�÷�÷&ø�ù�ú�û�ü&ý�÷wû�õºþkú&ÿEõ¹þ������ÐúpþBø����	��
�·
�5·bçÑ®i¨�¦k¦k���~½

ôw÷������}öE÷&ù�úEû�üwý{÷wû&õ¹þoú�ÿEõºþ������ÐúIþeø������`çD· ÛÂ·�
*²�§�¨�¦��~·
���!�ºÕ��&ý�ýGô�� ���"!rõ{öwú���#Dþkú&ÿ�õºþ������}útþZø����$�&%Ðôw÷������ÐöE÷'�`çI· Û*·�
Â²�§¼¨�¦(�~·

)&*,+.-�*0/21�354�6$7�89/�3 3:+�;<3:=?>&@A4B+DC�/E+B*�FHG0/I+,1�G,+ JDK	L�G�3:=M7N+B*(OQP�P�O



� �������	��

�����������

������������� ��!#"�$&%'���)()"�*+�,��%'�-��.)/-���102!43)�657%'"�.)/8�1*+"�$95)%'"�.)��.)�-/8�-�:!4�-;#�8�7$<�1% �1�);��6;=���
.��>;1��� !?���?"��)�>"�$2;�"�*@5)A7!4�8�)BC!437�D5�"�� !4��%'�8"�%E5)% "�.F��.)�8/-��!HG#"�$��C�'A).)� ��!&"�$2�,��%'�-��.)/8�1�10
B��8���1��!'3)�I�,��/-A7�1�D"�$J�,�)"�!437�1%D� A).)�'�K!=L�� �1�C$<"�%9�KM7��*@5)/-�ONQP,RTS�UV37�1�W!43)�I�XA7*C.���%D"�$
�,��%'�-��.)/-���Y�-�Z/-��%'B���0F�-�[$<�1%'���);1�I%'�1\]A)�8%'���Z�-�^!'�1B�%'�,!4�8"��_"����1%D3)�8B�3`(7�-*@�1�)� �-"��F�,/��'5F��;��1�
���)(a;=���a�=�,�'�-/�Gb.��1;�"�*@�c�8�^!4%4�,;�!d�,.)/-�,S

e �f�'"�*g�a;=��� �1��0h!437�1%'�`��%'�a�'�K����%4��/9;1"��)(7�8!4�8"��F��/?�8�)()��5����)()�1�7;1��% �1/i�j!4�-"��)�'3)�85)�#.��lk
!Hmn���1�O� ��!'�h"�$o%4���7()"�*p�,��% �i��.)/8�1��S�q?3)�&;1"�/8/-�1;K!4�8"��r"�$o��/-/)� A);d3b;�"��)()��!4�8"��F��/)�8�)()��5����[k
()�1�7;1�Y%'��/i�,!'�-"��)��B��8���1�s% �-� �n!4"��Z$���;K!4"�% �-t1�,!4�8"��I"�$u!'3)��v "��-�^!w5)%'"�.)��.)�-/8�8!HGc()�8� !4% �-.)A[!4�-"��
�-�^!4"D�Z5)%'"X()A);K!x"�$F$<A)�7;�!4�8"��)��0��=�,;d3@",$FmY3)�-;d3r()��5����)()�x"��#�9�'A).)� ��!J"�$F!'3)�n�,��%'�-��.)/8�1�1S
q?3)�-�s$��,;�!4"�%'�-t1�,!4�8"��C;1���g� �-B��7�8yF;1���^!4/8Gz%'��()A);��Y!'3)�Y;1"�*@5)/8�KM[�8!HGz"�$��-�7$<��%'�1�7;1��S^q?37�Y$<"jk
;1A)�c"�$J!43)�8��5F��5��1%>�-��"��{�K|g;��-���]!z5)% "�.F��.)�8/-�8� !4�8;I�8�7$<�1% �1�);��#$<"�%c� A);d3};�"�/-/8�1;K!4�-"��)�D"�$
%4���7()"�*~�,��% �i��.)/8�1��S

e �V��� �K�F�X���'���E�b�1�X�K���K0J��/-/?� A);d3�;1"��)()�8!'�-"��)��/?�-�)(7�15��1�)()���);1�`%'�1/-�,!4�8"��)�#"�$����'�K!O"�$
%4���7()"�*p�,��% �i��.)/8�1����% �9���);1"X()��(b�-�@��B�%4�,5)3�S]����;d3O�)"X()�Y�-�#!437�&B�%4��5)3@%'��5)%'���'���]!'�?�
%4���7()"�*����,%'�i�,.)/-�n���)(C!437�E�-�)(7�15��1�)()���);1�Y% �1/i�j!4�-"��)�s��% �E�1�7;1"X()�1(#�-�C!'3)�E��()B��1��S^q?3)�
B�%4�,5)3�;1���}.��#()�-% �1;K!4�1(f���,S�B)S�0
�E�=G����'�i�,�}�)�K!Hmn"�% �]�d�c"�%cA7�)()�-% �1;K!4�1(�����SQB)S�0
�`��% ��"��
%4���7()"�*�yF�1/8()�d�lS e �C!'3)�-�
5F��5��1%�mn�n$<"X;1A7�w"��CA7�)()�-% �1;K!4�1(rB�%4��5)37�1Sjq?3)�?�Z�,*g*@�1% �'/-�KG^k
�n/-���o"�% (z!'3)�1"�% �1*�����SQB)S�0FN¡ 70�¢	£[0�P,R¤�25)%'"��X�-(7�1�s!437�E;1"��7�)�1;K!4�-"��r.��K!Hmn���1�@�-�)()��5����)()���);1�
���)(¥$���;�!'"�%'�8t=�,!'�-"��o¦[§�� !'%'�8;�!4/�GO5�"��'��!4�����>5)% "�.F��.)�8/-��!HGg(7�-� !'%'�8.)A7!4�8"��6�4�j!4�-�:yF�1�&��/8/�;1"��[k
()�8!'�-"��)��/^�-�)(7�15��1�)()���);1�?% �1/-�,!4�8"��)�2�-*@5)/-�8�1(c.^Gc!'3)�EB�%'��5)3r¨#0j�8$F�,�)(C"��)/�Gc�8$F��!�$���;K!4"�% �
��;1;�"�%'(7�-�)Bb!'"O!43)�I*b�jM[�8*b��/�;�/-�8\XA7�1�D"�$h¨#S�UV37�1�W!43)�IA)�)()��%'/8GX�8�)B6B�%4�,5)3��-�Z�'�-�7B�/8G
;1"��7�)�1;K!4�1(_�¤!43)��%'�E�8�s�,!w*g"��:!s"��7�n5F�,!'3r.��K!Hmn���1�@���^Gz5F���-%�"�$u�)"X()�1��0��TS��,S80j�8!��-�w�9!4% �1�
"�%?�C$<"�% �1� !d�K0)�K|@;1�-���^!&��/-B�"�%'�8!'3)*@�h�lM7�8� !?!'3F�,!Y�'"�/8���D!'3)�>�-�[$<�1%'���);1�>57%'"�.)/8�1*aL�N©¢	£[0�ªjRTS
e �O5F��%:!4�8;1A)/-��%10F�b�d�d�1���X�K«-�7�j�d�K�¤¬X�r��/8B�"�%'��!43)*@�&���,S�B7S80oN­¢�£jR¤����� �'"X;1�i�j!4�9!'3)�Z�7"[()���hmY��!43
�-�)(7�8�X�-()A)��/�5)%'"X;1���'�'"�%'�I!'3F�,!C;1���®5��1% $<"�%'* ¯ /-"X;=�,/-°¥;1"�*@5)A7!4�,!4�8"��)�z���)(®;�"�*g*IA)�)��k
;=�,!'�EmY�8!'3@�1��;d3@"�!43)��%s!43)% "�A)B�3�¯ *@�1� �4��B��1�1SQ°�q?3)�Y*g���'�'��B��1��;�"��^���1% B��9�,$¤!4��%x�DyF�)�8!'�
�]A)*C.��1%D"�$J�:!4�157�102�,$¤!'�1%9mY37�-;d3{�=��;d3{�)"X()�C3)���D;1"�%'%'��;�!'/8G�;�"�*@5)A7!4��(W�8!'�Z"�mY�{5�"��±k
!4��%'�-"�%?()�-�:!4%'�8.)A7!'�-"���S

UV3)�1�¥!437�>B�%4��573a3)���Y/-"X"�5)�10X!43)�>�'��*@�>*g���'�4�,B���5F���'� �-�)B#� ;d3)�1*@��;=���¥.��z�,5)5)/-�8�1(�0
.)A7!g!43)�_��/-B�"�%'��!43)*²�8�g�7"�!bB�AF��%4�,�]!'�1��(³!4"�;1"��^����%'B��,0E���7(³�8$D�8!@()"X�1�10J�8!#mY�8/-/�0w�-�
B��1�7�1%4�,/�0]�)"�!h;1"��^���1%'B��D!4"z!'3)�Z;�"�%'% �1;K!E5�"�� !'�1%'�8"�%J()�-�:!4%'�8.)A7!'�-"��)��L^�'���#N­¢�£[0�PjR�SX´D�1� 5)�8!'�
!43)�8�10)*@�1� �4��B��KkH5)���'� �-�)B@��/8B�"�%'��!43)*@�n3)�����z.��1���`�,5)5)/-�8�1(OmY��!43¥�1�)"�%'*@"�A)�?�'A7;1;1���'�9�-�
/-"X"�5^GIB�%4��5)37�-;=�,/7*@"[()��/-��0������Dmn��GC"�$��,5)5)%'"=M[�-*g�,!'�-�)BZ!'3)�?5�"�� !'�1%'�8"�%s()�8� !'%'�-.7A7!4�8"��)�1L
�'����0F$<"�%?�KM7��*@5)/8�@NQµ,RTS

£



e �6����A)� �'�i�,�bB�%'��5)3)�8;=��/F*@"[(7�1/-�&�<*g"X()��/-���-�#mY3)�-;d3g!43)�&�)"X(F��/F�,��%'�-��.)/-������%'�sv "��8�]!'/8G
�c�,A)�'� �i���u�s!437�95)% "�.)/8�1* "�$�57%'"�.F�,.)�-/8�-� !'�-;E�8�7$<�1% �1�);��Z% �1()A);��1�n!'"c!'3F�,!h"�$�;�"�*g57A7!4�8�)B
!43)�I5�"��:!4��%'�-"�%Z*@�=���W�,�)(W;1"��,��%'�-���);���Soq?37�C5)%'"�.)/-��* �8�Z/-�8�)�=�,%CN©¢ � RT0����7(�!43)�r�,/-B�",k
%'��!43)*p!4�������n���'�8*g57/-�8y)�1(r$<"�%'* N­¢�µjR�S e �@$���;�!10�!43)�&5�"�� !4��%'�8"�%x*g�1���@;=���g.��Y"�.7!4���-�7�1(
���E!437�>�'"�/8A7!4�8"��b!4"@�C�:G[�:!4��* "�$
/-�-�7�=��%h�1\]AF�,!'�-"��)��07mY3)�8/-�Z!'3)�>5�"�� !4��%'�8"�%E;1"��,��% �i���);��
;=���}.��@"�.7!4���-�)��( ���c!43)�g�-�^����%'� �O"�$Y�a*b�,!'%'�­MoS��Y�1;��1�^!4/�G�0
*g���'�'��B��b5)���'� �-�)BW�,/-B�",k
%'��!43)*@�D3F�=���r.��1�����:!4A)(7�-�1({"�������A)� �'�-���WB�%4�,5)3)�-;1��/w*@"X()�1/8�ZmY�8!'3W/-"X"�5)���`"���!'3)�
!4A)% .�"jkH()��;1"X()�-�)B¥B�%'��5)3{mY�8!'3 ����A)� �'�i�,���)"X()���z�8�fN©¢� ,RT02���)({$<"�%c��%'.7�8!4%'��% G`B�%4�,5)3)�
mY�8!'3#�c�,A)�'� �i���r�)"X()���s�-�¥N©¢�µ,RTS e �r.�"�!'3C;=��� �1�x��!s�-���'3)"�mY�#!43F�j!wmY3)���@*@�1� �4��B��E5F��� �:k
�-�)Br;�"��^����%'B����10u!43)�>;�"�*g57A7!4��(_5�"�� !'�1% �-"�%E*@�=�,�)�Y��%'�>;�"�%'% �1;K!=0F.)A7!Y!'3)�>;1"��,��%'�-���);��1�
��%'�9mY%'"��)B7S)§Z/8�'")0[.�"�!'365F��5��1% �?5)%'"��X�-()�>� A7|@;1�8�1�^!Y;1"��7()�8!'�-"��)�J$<"�%E;�"��^���1% B��1�7;1��S e �
N­¢�ª[08¢���Ru���@�8!'�1%4�j!4�8���@¯'�x*C.��1()()��(bq
%'���1�'°O�T�xq&����/-B�"�%'�8!'3)*�$<"�%x;1"�*@5)A7!'�-�)B>!'3)�Y5�"��±k
!4��%'�-"�%&*@�=�,�)�&���)(`;�"����,%'�i�,�);1���9�8�&57%'�1� �1�^!4��(�So§E!9�=�,;d3�� !'�15�0��g*@"X()�8yF��(¥�-�7$<��%'�1�7;1�
5)%'"�.)/-��* �-�c�'"�/�����(}"����_� 5F���)�)�8�)Ba�'A).7!'%'���b"�$h!43)�gB�%4��573}¨#0
���)({!43)�@;1"�*@5)A7!'�1(
*g�1���r���7(r;1"��,��%'�-���);1�n�-�wA7�'�1(#�8�I!43)�?� A).)� �1\]A)�1�^!h�8!'�1%4�j!4�-"���S e !s�-�w�'3)"�mY�r!43F�j!x�8$)!'3)�
��/-B�"�%'��!43)* ;1"��^���1%'B��1�10��8!Y()"X�1�&�'"gB��1"�*g�K!4%'�8;=��/8/8G�0[!4"#!437�z�lM)�,;�!9*g�1���)�&���)(_;1"��,��%'�­k
���);��1�1S e �}N­¢���R�0[!43)�c�xq ��/8B�"�% �8!437* �8�?� !'A)()�-��(�SFq?3)�c%'��/i�,!'�-"��6"�$
!437�z�xq ��/-B�"�%'�8!'3)*
!4"z()�8���1% �1�^!E��!4�1%'�,!4�����Y*@��!437"[()�J$<"�%x!43)�9�'"�/8A7!4�8"��@"�$�� GX�:!4�1*@�E"�$�/-�-�7�=��%��1\]AF�j!4�-"��)�h�8�
$<"�A)�)(oS e �_5)��% !'�-;1A7/i��%�07�8!E�-�?�'37"	mY�¥!43)�,!?!43)�c�xq �,/-B�"�% �8!'3)* ;=���¥.��cA7�'�1(¥!4"#()��%'�����
�¥y)�)�8!'�#!'�-*@�#��/-B�"�%'��!43)* !43F�j!z;�"�*@5)A7!4���c!'3)�#5�"�� !4��%'�8"�%�*g�1���)���-�W!4�8*g�	�b��

���I�
���)(¥!43)�c;1"��,��% �i���);��1�Y�-�¥!4�8*g���O��

�����l�lSu�9�1% ��� �-�E!'3)�c�XA7*C.���%Y"�$s�)"X()���9�8�¥!'3)�
B�%4�,5)3�¨@0����-�Z!'3)�#*g�8�)�-*CA7* �XA7*C.���%>"�$h�1()B����D!43F�j!��)�1��(�!'"6.��r% �1*@"	���1({$<%'"�*
¨p!4"g%'�����=��/
���_�1*C.��1(7()�1(a!4%'����0����)(�
b�-�?!'3)�z(7�-*@�1�)� �-"��¥"�$�!43)�c�)"X(F��/��,��%'�-��.)/8�1�1S
e !?�-�n�-*@5�"�%:!d���^!J!4"C*@�1�^!'�-"��O!'3F�,!n!'3)���xq �,/-B�"�% �8!'3)* ;=���6.��>��575)/-�8�1(b!'"#��%'.)��!4%'��% G
B�%4�,5)3)�-;1��/w*@"X()�1/8�10��)",!�"��)/8G�����A)�'� �i���o0�5)%'"��X�-(7�-�)B¥�6%'��;1A)% �'�����g��/-B�"�%'�8!'3)* $<"�%>�-�Xk
$<�1% �1�);���S

U}��;�"��)�'�8()�1%�*@�1� �4��B��x5F���'� �-�)B?$<"�%�B��1�)��%4��/]����A)� �'�-����B�%4��573)�-;1��/�*@"[(7�1/-��0�!'3)"��'�xmY��!43
/-"X"�5)��0�"�%xmY�8!'3)"�A7!J/-"X"�5)�&�<��SQ��S�0]��!'%'�����KS^U��&$<"X;1A7�J"��g� ;=��/-��%�%4���)(7"�*p�,��%'�-��.)/8�1�10�.)A7!
!43)�g%'���'A)/�!4�I57%'�1� �1�^!4��( ;=�����=��� �-/8G{.��bB��1�)��%4��/8�-t1��(�!'"`%4�,�)()"�* ���1;�!'"�%'��SwU��b�'37"	m
!43F�j!gmY3)����!'3)�`B�%'��5)3 �-�g�{!'%'����0x!43)�_%'���'A)/�!4�-�7B��,/-B�"�% �8!'3)* �8�@��\]A)�8�,��/8�1�^!g!'"�!'3)�
��5)5)/8�-;1�,!4�8"��`"�$n����A)� �'�i�,�W�1/-�8*g�8�F�,!'�-"��6!4"6!'3)�r�'"�/8A7!4�8"���"�$h�O5F�,% !4�8;1A)/-��%Z�:GX� !4��* "�$
�1\]AF�,!'�-"��7�1S e !E�-�h�]�)"�mY�O!43F�,!n�-�b�I%'"X"�!4��(b!4% �1�C�T�z!'%'�1�Z�-�gmY37�-;d36�I5)��% !'�-;1A7/i��%��)"X()�
3F���2.��1�1�c;d3)"�� �1�c!4"Y.��s!'3)��%'"X"�!l�l01�8�7$<�1% �1�);��J;1���c.���5��1% $<"�%'*@�1(>�-�>!Hmh"9�:!4��5)�1¦	§ yF% � !
¯:yF�)�lk !'",kH;�"^��%'� ������/8*b�,�#y)/8!4��%'�8�)B�� !4��5�0Q°C�1\]A)�����,/-�1�^!J!4"I�c�,A)�'� �i���g�1/-�8*g�8�F�,!'�-"���0[�<�-�
!43)�I*g���'�4�,B��C5F��� �'�8�)BO;1"��]!'�KMX!=0�!43)�8�Z� !'�15{;1"�%'%'���'5�"��)()�9!4"6*@�1�'�'��B����D�'���]!��:!d��%:!4�8�)B
$<%'"�* !'3)�b/8�=�=�����I!4"�mn��%'()�z!43)�g%'"X"�!l�l0��,�)(®�`.F�,;d�X� A).)�:!4�8!'A7!4�8"�� "�%�¯��&��A);d3[k q�A)�7B,k
�X!4% �-��.���/�� *g"X"�!437�-�)B@� !'�15�LQ°6�'���¥N��708¢��X08¢�¢�R�SuU}�z�'3)"�m 3)"�m *g���'�'��B��C5F�,�'�'�8�)BO� "�/8���1�
!43)�Y�8�7$<�1% �1�);��95)% "�.)/8�1* .^G#�'���)()�8�)Bz*@�1� �4��B��1�J()�-% �1;�!'/8GI�-�#!43)�Y�)"��7%'"X"�!4��(@!'%'�1�,0X���)(
3)"�m�!43)�8�9�8�Z�1\]A)���,��/-���]!9!4"¥����A)� �'�-���`��/-�-*@�-�)�,!4�8"��6�-�_*b���^Ga%'"X"�!'�1(`!'%'�1���1S e ��$���;�!10
!43)�z�-�7$<��%'���);1�C57%'"�.)/8�1* ;1����.��C�'"�/�����(�.^G`;�"��)�'�8()�1% �-�)B�� % "["�!'�1(`!'%'���1�10��=��;d3`"��)�
%'"X"�!4��(W�,!D�g()���o��%'�1�^!>�7"[()�,0o�,�)(W��5)57/8GX�-�)Bg"��)/�Ga!'3)������/8*b�,�ayF/�!4��%Z� !'�15W"��`�=��;d3
"�$
!43)��*_Su�a�1�'�'��B��c5F��� �'�-�7Bg5��1%:$<"�%'*@�n!437�1�'�c;1"�*g5)A[!d�,!'�-"��)�n�'�-*IA)/8!4���)�1"�A)�'/�GO�-�O!'3)�
�)"��)% "[",!4�1(g!4%'����S[q?3)�-�h"�.)�'��% �,�,!'�-"��O�7"�!E"��7/8G#$���;1�8/-��!d�,!'�1�x!43)�ZA)�)()��%'� !4���)()�8�)BC"�$�!'3)�

 



(7GX�F��*@�-;���"�$[!43)�n��/-B�"�%'��!43)*a01.)A[!�mY3F�j!s�-�2*@"�%'�,0	�8!���/-/8"�mY�
A7�
!'"ZB����)�1%'��/-�8t1��*g���'�'��B��
5F��� �'�-�7BC�-�6�z�F�,!4A7%4��/umE�=Gg!4"C3F�,�)()/-�9B�%4�,5)3)�hmY��!43O/8"["�5)�1S]q?3]A)�Emh�>"�.7!d�,�-�O�cyF�)�8!'�
!4�8*g�n��/-B�"�%'�8!'3)*�;1"��]���1% B��-�)B��8�	�O�����J��� !'�15)�x!4"D!'3)�?;1"�%'%'��;�!�5�"�� !'�1% �-"�%�*g�1���)�10����)(
���f�,/-B�"�% �8!'3)* !'3F�,!g;1"�*@5)A7!'�1�#!43)�_5�"��:!4��%'�-"�%@*@�=�,�)�b�,�)(��,��% �i���);��1�@�-� �O� ��� �K�
� !'�15)��0�mY3)��%'���f�8�?!43)�z�XA7*C.���%9",$x"�$s�7"[()���9!'3F�,!9��%'�c�)"�!9�-� "�/i�j!4�1(a�-�_¨���� �<!'3)�
�'A).7B�%4��573`"�$s¨ %'�1*g���8�)�-�)BC�,$¤!4��%Y!'3)�c�1()B����9",$���3F�=���z.��1���`()��/-��!'�1(u�l0FmY3)�1% �	���8�
�c� 5F���)�7�-�)Bz�'A).7!'%'���Z"�$�¨@S^§9/8!437"�A)B�3@"�.7!4���-�)��(@!'3)%'"�A)B�3g�c()���o��%'���]!n��5)57%'"^��;d3o0]!'3)�
;1"�*@5)/8�KM[�8!HG#"�$�"�A)%h��/-B�"�%'�8!'3)*@�x�-�J�1\]A)�8�,��/8�1�^!J!4"z!'3F�,!n"�$�!437�D��/8B�"�%'��!43)*@�s5)% �1� �1�^!4��(
�-��N©¢ ��RT07mY3)�1��
�
 ¢�S

e � �X�1;�!'�-"��7�J£��,�)(@ >mh�&5)%'���'�1�^!�!437�&(7��!d�,�-/-�w"�$�!'3)�YB�%4�,5)3)�-;1��/7*@"X()�1/8�wmn�Y;�"��)�'�8()�1%�0
!43)�¥�,�'�'A7*g57!'�-"��7�Imn�6*g���,��0x���7(®�-�^!4% "[()A7;1�O� "�*g�b�)"�!d�j!4�-"���S �X�1;�!'�-"�� ��57%'�1� �1�^!4�
�KM[5)% �1�'� �-"��7�C$<"�%c!'3)�O*@�1� �4��B����C�-� �c�,A)�'� �i��� B�%4��5)37�-;=�,/J*@"X()�1/8�1S e � �[��;�!4�8"�� ªamh�
�'3)"�m !43F�j!ZmY3)����¨ �-�Z�g!4% �1�,0o!43)�I� GX� !'�1* ",$��1\]AF�,!'�-"��)�9!4"O.��C�'"�/8����(W3F���>�@���1%:G
�'�8*g5)/8�D� !'%'A);K!4A)% ��0��C$���;�!?!'3F�,!Y�8�?*g���]!'�-"��7�1(¥�-��N©¢��jRT0F���)(a�-� �X�1;�!'�-"����Imh�z�lM757/-"���!
!43)�8�#� !4% A);�!'A)%'�¥!4"��'"�/8���¥!437�_�:G[�:!4��* !'3)%'"�A)B�3³�c��A7�'�'�-��� �1/-�8*g�8�F�,!'�-"���0
���7(³�'37"	m
!43F�j!@!'3)�_��/-B�"�%'�8!'3)* mh�a"�.7!d�,�-� �-�#�1\]A)���,��/-���]!@!4"�*@�1�'�'��B��a5F��� �'�-�7B)SsU}�a�-�7;1/-A7()�
�`.)% �-��$Y% ���X�-�Km "�$9����A)�'� �i���}�1/-�8*g�8�F�,!'�-"��W�8� �[��;�!4�8"��®µ7S e � �[��;�!4�8"��)�
�����)( P_mh�
A)�'�>!'3)�-�?��\XA7�8�,��/-���);1�>!'"@�lMX!4�1�7(_!437�c*@�1� �4��B��>5F���'� �-�)Bg��/8B�"�%'��!43)* !'"@;�"�*@5)A7!4�D!'3)�
5�"�� !4��%'�8"�%9*@�=�,�)�D���7(`�,��%'�-���);1���10u%'���'5��1;K!4�8���1/�G�0o�8�`B�%'��5)3)�&mY�8!'3�/-"X"�5)��S��X�1;�!'�-"���¢ �
5)%'���'���]!'�b!437�`5)% "�5�"��'�1(³��/-B�"�%'��!43)*@�#���@5)�'��A)()",k ;1"X()��S�U}�_�-�);�/-A)(7�_��;1���]!'%4��/8�-t��1(
����%'�'�8"��O!43)�,!E;1���O.��Z�-*@5)/8�1*@�1�^!4��(b"��6�z�'�-�7B�/-�&5)%'"X;1���'� "�%107���)(¥�I()�8� !'%'�-.7A7!4��(b"��)�,0
!43F�j!>;=���W.��I�8*g57/-�1*@�1�^!'�1(��8��0�$<"�%Z�KM7��*@5)/8�C�O�'���)�'"�%D�)��!Hmh"�% ��0�mY37�1%'�r�1��;d3W�)"X()�
�-��0F�-�6$���;�!10u�@� �15F�,%4�,!'�z5)3^GX�'�8;=��/2A)�7�8!=S e � �[��;�!'�-"���¢�¢�mn�c� !'A)(7G6!437�z;�"�*g57/-�KM[��!HGO"�$
!43)��5)% "�5�"��'��(`��/8B�"�% �8!437*g��07���7(amh��;1"��);�/-A)(7��mY��!43a�'"�*@�>%'��*b�,%'�]�Y�-���[�1;K!4�8"��{¢	£[S

� ���������]�1�	�T���

U}�a$<"�/-/8"�m ;1/8"��'��/8G®!437���'�K!'!4�8�)B®���7(f�)"�!4�,!4�8"����8��N©¢	ªjR9���)(�N©¢�µ,RTS�U}��;�"��)� �-()��%O�
�c�,A)�'� �i���g� !4"X;d3F���:!4�8;Z5)% "[;��1�'�hB��8���1�O.^Gg���{�<A)�)"�.7�'�1%:����(u��� ���®�,��/-A7�1(b�:!d�,!'�9���1;�!'"�%
���! � �#"%$'&)( �l0,mY�8!'3r5)%'"�.F��.)�8/-�8!HG�(7�1�)� �8!HGI$<A7�);�!'�-"��+*2� � �-, �lM[5�.#�/(

� �10 $ �32 mY3)��%'�
$ 
 $ 054 � S�U}�#��� �'"X;1�-�,!4�CmY��!43 � �,��A7�)()�-% �1;K!4�1({B�%'��5)3�¨6
 �87:9 " �;9��9mY3)�-;d3
;1"��^!4���-�)� � �)"[(7�1�10J�=�,;d3f�-�)(7�KM[�1(f.^G���� �)< 0J���)( mY�8!43³��� �1()B��_;1"��7�)�1;K!4�-�7B �)<
���)( �>= $<"�%	?A@
CB���$Y���)(�"��)/�G{�8$cN $ R <ED = 02!437�F? " B�k�!43��1�^!4%:G}"�$ $ 0��8�z�)"��)t1��%'")S
q?3)�
*b�,�)�)�1%h�-�bmY37�-;d3 $ ���)(6¨ 3F�=���D.��1���¥()��yF�7�1(6*g������� � �`��%'�,"��bmY�8!'3O%'���'5��1;K!?!4"
¨@0o��SQ��S�0�$<"�%>�,�]G_!43)% �1�r� A).)�'�K!4�HG ( ¦I
KJ �)<EL "NMNMNM�" �)<PO%LRQ 0SG � ¦I
6J �>=TL "NMUMNM�" �>=VOXW�Q 0����)(G�Y9¦I
ZJ �![RL "NMNMUMU" �![TO]\UQ 0j�8$u% �1*@"��[�8�)BZ!'3)�n����% !'�-;1���x�-�
G � $<% "�* ¨ ;1"�*g5)/8��!'�1/8Gc�8�'"�/-�,!4���G ( $<% "�*^G�Y�0o!43)����!'3)�C�,��%'�-��.)/8�1�D�8�_G ( �,%'�r*CA7!'AF��/8/8G_;1"��)(7�8!4�8"��F��/8/8G6�8�)()��5����)()�1�^!
"�$
!43)�>�,��%'�-��.)/8�1�E�8�`G�Y�0FB��8�����/G � S

a "�%Z� �-*@5)/-�8;1�8!HGW��"��7/8G7�Ymh�C�'A75)5�"��'�C!43)�,!D�1��;d3{�)"[(7�I�-��¨ ;�"�%'% �1�'5�"��)(7�D!4"6�b;�"�*rk
5�"��)�1�^!c"�$ � 0����)(��)"�!>!'"_�O� A).^����;�!4"�%C���>�8�{!'3)�r*@"�%'�rB����)�1%'��/x;=�,�'��S�q
"¥�=��;d3 �)<

�



�

�
� �

�

�
� �

�

�
� �

�

�

� � ��� � �
� � �

� � �� � �

���
� � �
	

���

� �
�



���

� � ���

� �
���

� 	

� �� 


êp¤�©w·wà�·��tÉw¨�§�ªb®��Ñ¡�¬r¨y´g¨�²�£k£o¤i¨�¢�£�°�¡� ~¶�¨�£�°k¤i �ª�¦o¡� ^�W£k£p¥w��Êr¢w�W¥Â¡E¢�¨�®�¡�¡�ª{»Â©�¦o¨�ªb¶Æ·��¹¨�¦o¤i¨�­b®i�W£
¨�¦k�Â¦k��ª�¦k�W£��W¢{°��W¥�­�»� �¤i¦o �®��W£�·rÜ�­r£���¦kÁ��W¥�Á�¨�¦o¤i¨�­b®i�W£(¨�¦k�Â ^¡E®�¡�¦k�W¥�­b®i¨� kÒ}·
;1"�% %'���'5�"��)()�?�z�)"��-�:G@"�.)�'��% �,�,!'�-"���� < � A);d36!43F�j!n!437�Z"�.)� �1%:���j!4�-"��b����;�!4"�%��#�4�,!'�-� y)�1�
� 
�� ����� 0 �+�: � �#" ���KS1U��n�,5)5����)(�!4"9¨@0�� *@"�%'���)"X()�1�
�-�7()�KM[�1(c.^G � ( "UMNMNMU" � � 0
���)({�1(7B��1�@� �)< " � < �9$<"�%C¢"! ?#! ��SoU��r;=��/8/�!'3)�-�DB�%4��5)3{�,�%$¨6
 �87'&9 " �(&9 �KS e �)$¨#0
�'�8�);1�_�=��;d3*� < �8�g;�"��)�)��;�!'�1(�"��)/�G®!4" �)< 0��8!g�-*@5)/-�8�1�I!'3F�,!b!'3)�a%4���)(7"�* ���,%'�i�,.)/-���J+� <8Q �<-, ( ��%'�6;�"��)()��!4�8"��F��/8/8GW�8�)()�15��1�7()�1�^!@B��8���1� � 0wmY37�-;d3 �-� !'A)%'�®*@�=���7�C!43F�,!.�
���)(�� �,%'�I(7�i��B�"��F��/2*b�j!4%'�8;1���1S a �-B�A)%'�@¢I� 3)"�mY�������KM7��*@5)/8�z"�$s�'A);d3��bB�%'��5)3)�8;=��/
*g"X()��/�0=mY3)��%'�h!'3)�n"�.)�'��% ����(#�)"[(7�1�10	!437�h�)"X()���w;1"�%'%'���'5�"��)()�8�)BZ!'"'� < $<"�%�¢�! ?/! ��0
��%'��;�"�/-"�% �1(¥.)/-��;d�uS7U}��;1��/-/o!'3)�-�Y�g����A)�'� �i���¥B�%'��5)3)�8;=��/o*g"X()�1/TS

q?3)�@B�"^��/s",$h!'3)�#�-�7$<��%'�1�7;1�#5)%'"�.)/-��* �-�D!'"_()�K!4��%'*@�-�)�C!'3)�#;1"��)(7�8!4�8"��F��/�*b�,%'B��8�F��/-�*
� �)<10 �7�K07�TS��,S80)!'3)�c5�"��:!4��%'�-"�%?5)%'"�.)��.)�-/8�8!HGg"�$��=��;d3 �)< B��������a!'3)��"�.)�'��% �,�,!'�-"��)��0FmY3)�1�$ 02� ���7( � ��% �EB������1�oS23���!/4p¦I
 $'&)( S�§9�x�-�s�:!d���7(F��%'(_N©¢�µ,RT0�mh�?;1"��)� �-()��% $ 
54 &)(
%4�,!'3)�1%>!'3F���64 ����B��8���1��02�'�8�);1�r!'3)�>v "��-�^!�5)%'"�.F��.)�8/-�8!HG_()�8� !4% �-.)A[!4�-"���",$ � �8��B��8���1�
.^Gb!437�D;1"X��|@;1�8�1�^!4�?",$ $ S �[�8�);1�Z!'3)�Jv "��8�^!E()�8� !4% �-.)A[!4�-"��b�-�E�c�,A)�'� �i����0]!437�>5�"��:!4��%'�-"�%
()�-�:!4% �-.)A7!'�-"��¥�8�Z��/8�'"b�c�,A)�'� �i����0����7(`�8!&� A7|@;1�1�D!'"g(7��!4��%'*@�-�)��!437�I5�"�� !'�1%'�8"�%Y*g�1���
7� ���7(_;�"	�,��% �i���7;1� 74#S e !&�-�?�]�)"�mY�_!'3F�,! 7� �,�)( 74 �4�,!'�-� $¤G (

7� 
 74�� 0 � &)( � "
74 
98:4 &)( � � 0 � &)( �<; &)( M

�±¢	�

= "�!'�C!43F�j!=0o� �-�);��r!43)�r;�"��)()��!4�-"��F��/
�1%'% "�%Z�,��% �i���);��1����% �C!43)�r(7�i��B�"��F��/
�1/-��*g���^!4�>"�$74r0�� "�/8�X�-�7BW�:¢��Y�8�10u�-�a$���;�!10�*@"�%'�cB����)�1%'��/
!'3F����� "�/8�X�8�)Bg!'3)�I�8�7$<�1% �1�);��I5)% "�.)/-��* ���
� !4�,!4��(6��.�"	����0].��1;=�,A)�'�Z!'3)�&;1"�*@5)/-�K!4�Y5�"�� !'�1%'�8"�%�;1"��,��%'�-���);��9�8�h;�"�*g57A7!4��(�0X���)(b�7"�!
v A)� !n�8!'�n()�-��B�"��F�,/F�1/-��*g���^!4�1S7�9��%'�9mh�>��% �Z�8�]!'�1% �1� !'�1(¥"��)/�G#�-�g;1"�*@5)A7!'�-�)Bc!43)�9()�i��Bjk
"��F��/o�1/-��*g���^!4�Y"�$ 74@S

( ê�¦k¡E§ °k¶w� �^É&ª�¦k�W£o£k¤�¡E¢ ¬<¡�¦?>r½�¸���£����P°k¶�¨�°�½  ^¡E¢�¥�¤�°k¤�¡E¢��W¥ ¡E¢�@�½.> ¤i£,¨ ´g¨�²�£�Ë
£k¤¯¨�¢ ¦o¨�¢�¥w¡E§ Á��W ^°�¡�¦Ì¸È¤i°k¶ §��W¨�¢ AB@ ¨�¢�¥  ^¡�Á�¨�¦o¤i¨�¢� ^� §¼¨�°�¦o¤ ÉDC�·³Ç!¶w�  ^¡E¢wË
¥�¤i°k¤�¡E¢�¨�®µ¥w�W¢�£k¤�°Z» ¡�¬E@ ©E¤iÁ��W¢F>�¤i£ ©E¤�Á��W¢4­{»)G �H@JI >$� K G �H>LI @��MG5�H@���NOG �H>$� P
�^É&ª'QSR (

�UT �H><RVAB@�� 0 C &)( �H>URVA�@ �XWV@ 0ZY &)( @\[�]�·ÑÝ�¡E§�ªb®i��°k¤i¢w©0°k¶w��£kÀ�²�¨�¦k��¤¯¢�°k¶�¤i£��^É�Ë
ª�¦o�W£k£k¤�¡E¢�¸��yÊb¢�¥�°k¶�¨�°! ^¡E¢�¥�¤i°k¤�¡E¢w�W¥�¡E¢.>}½2@�¤i£(¨�´g¨�²�£o£k¤i¨�¢�¦o¨�¢�¥w¡E§�Á��W ^°�¡�¦�¸È¤�°k¶@ ^¡"Á�¨�¦o¤�Ë
¨�¢� ^�*^Y K T Y &)( W_A 0 C &)( A�[ &)( ¨�¢�¥�§��W¨�¢ ^@.K`^Y A 0 C &)( >r·

ª



U}���)"�m /-�-�:!E!437�c�7"�!d�,!'�-"��a���7(a;�"��^�����]!'�-"��7�&!'3F�,!YmY�-/8/o.��cA7�'�1(_�-�OmY3F�j!&$<"�/-/-"�mY��¦

�±¢	�Oq?3)���)"[(7�1�Y"�$ $¨p;1"�%'%'���'5�"��)(¥!4"r!437�c�:!d�,!'�D�,��%'�-��.)/-��� �)< ���)(¥"�.)� �1%:���j!4�-"��)�B� < S
q�"g�'�-*@5)/8�8$¤Gb!'3)�c�)"�!d�j!4�-"���0)mn�z�'"�*@��!'�-*@�1�YA)� �I�-�7()�-;��1�Y!4"b�8�)()�8;=�,!'��!'3)�c� !d�j!4�
�)"[(7�1�10���SQB)S80�¯ �)"X()� ?�°>*@�=�,�)�c¯ �)"X()� �)< °70����)(�¯:�1()B��c� ? " BX�±°>%'��$<��%'�s!'"D!43)�?��()B��
v "��-�)�8�)B �)< ���)( �>= S)U}���F��*@�D!437�c"�.)�'��% �,�,!4�8"��)�Y��� � < S

�T£�� � < ()���)"�!4���?!43)���'�K!Y"�$��-�)()�8;1���E"�$w��/-/�� !d�j!4�D�,��%'�-��.)/8�1�n!'3F�,!Y��% �>�)�1�8B�3].�"�%'�?"�$�?
�-�W¨#0��TS��,S80 � < 
 J]¢ ! B ! � 0 � ? " BX� � �;9 Q S � <ED = �8�&!'3)�C�'�K!>"�$��8�)()�-;��1�9"�$J��/-/
� !d�j!4�>�,��%'�-��.)/-���n!43)�,!9��%'�>�)���-B�3].�"�%'�Y"�$ �)< 0F�lM[;1�15[! �>= 0F��SQ��S�0 � <ED = 
 � <�� J B Q S

�� ^� e $�� �-�C�_*b�,!'%'�­Mo0hN�� R <ED = ���7(VN��VR < D � (7�1�)"�!'�O!43)��� ? " BX�Hk !'3 ;1"�*g5�"��)���]!r���)(
!43)�'?�k�!43@%'"�m�"�$	� 0]%'�1� 5���;�!'�8����/8G�S\3��8����mY�8�'�IN�
&R < ()���)"�!'�1�h!'3)� ?�k�!43b;�"�*@5�"��7�1�^!
"�$����1;K!4"�%�
IS

� �]�Oq�"{�'�8*g57/-�8$¤G{!'3)�¥5)%'���'�1�^!4�,!4�8"���0smh�a(7��yF�)�¥!437�O$<"�/-/8"	mY�8�)B�*g�,!4% �-;��1�1¦ 7�
 D 
}¦ 
74 &)( 0 7�
 D � ¦I
 �'�	� &)( ���7( 7 � D � ¦ 
 � &)( Sx§Z/8�'")0xmh�_/8��!���¦I
 �+7�
 D � ��Sxq?3)�
�1\]AF�,!'�-"��6!43)�,!&()��yF�7�1�Y!43)��5�"�� !'�1%'�8"�%?*@�=���¥�-�6!'3)�-�?�)",!d�,!'�-"��6�8�

7�
 D 
 7� 
�� M

�Tª��bU}�c"��)/�G6;1"��7�'�-(7�1%Y!43)�z��5)5)/8�-;1�,!4�8"��6"�$s*@�1� �4��B��z5F�,�'�'�8�)B@"��_!'%'�1���1SFU��z� "�*g�lk
!4�-*@�1�&()�8� !4�8�)B�A)�8�'3`�b5F��%:!4�-;�A)/i�,%9�)"X()� ��� ���9!'3)�C% "["�!Z�)"X()��0����)(�% �1/-��.���/
!'3)�
���,%'�i�,.)/-���@�8�³.)% �=��([!43³yF% � !b"�%'()��%10�� !4��% !'�-�)B�$<%'"�*²!'3)�`% "[",!��<�'��� a �-B�A)%'�_£��lS
= "�!'�9!43)�,!E�8�bB����)�1%'��/�0]!43)�8�n/-��.���/-�8�)B��-�n�7"�!EA)�7�-\]A)��SXq?3)�D5)��% !'�-;1A7/i��%J.)%'�1��(7!'3[k
yF%'�:! kH"�%'()��%I/i�,.���/-�-�7B6;d3)"��'��� ()"[���I�)",!C�,���1;K!C"�A7%z;�"��);1/8A)�'�8"��)��S 3���!�� � .��O�
5���%'*CA7!4�,!4�8"��¥*b�j!4%'�­MO!'3F�,!&*b�,5)�?!43)�c"�%'�8B��-�)��/��-�7()�-;��1�?!4"#!43)�c�)�Km�"��)���10����)(
� � �C$<A)�);K!4�-"��a� A);d3_!'3F�,! � � � ? �n�-�E!'3)���-�)()�lM6"�$ �)< �-�6!437�c.7%'�=�,(7!43¥yF%'�:!&"�%'()��%
/i��.��1/8�-�)BbmY37�1� ��� �8�D!43)�#% "["�!D�)"[(7��S e � a �-B�A)%'�@£[0�$<"�%>�KM7��*@5)/-�,0 � � � �]�;
 ¢�0
� � �T£�� 
 £[0 � � �� ^� 
  [0 � � �Tª�� 
 �70 � � �±¢	� 
 ªX0 � � �Tµ^�-
 µ@���)( � � � ��� 
 �[S

��µ^�bUV3)�1����5)57/8GX�-�)Bb*g���'�4�,B��C5F��� �'�8�)B6�-��!'3)�C%'"X"�!'�1(�!4% �1�,0omn�rA7�'��� < !'"6()�1�)",!4�
!43)��5F��% �1�^!&"�$��)"[(7�	? S

�����O§Z�#A)�'A)��/?�-� B�%'��5)3)�8;=��/h*g"X()�1/8�10wmh�¥A)�'�¥!437�a�7"�!d�,!'�-"���� 
�� � 0w!'"{()�1�)",!4�
!43F�,!��g�-�x5)% "�5�"�% !'�-"��F�,/X!'" � S^�&�1% ��0��O�,�)( � ;1"�A)/-(#.��9�,�]GC5F���-%w"�$o;�"�*@5F�,!4�8.)/-�
\XA)���^!4�8!'�-���c�<����;�!'"�%'��0u$<A7�);�!'�-"��)��0F��!';�S��KS

� �^� e �a*@"��:!EyFB�A)% �1�?!437�c"�.)�'��% ����(_�7"[()���&��%'�>�)",!Y�'3)"�mY�a�KM[5)/-�8;1��!4/8G�S[q?37�-�?�-�n"��)/8G
$<"�%Y;1/i�,%'�8!HG�L7mh�z��/8mn�=G[�&;1"��)�'�8()�1%YB�%'��5)3)�8;=��/�*@"[(7�1/-�?"��a!'3)�>���,%'�i�,.)/-��� J �)< Q �<-, (���)( J+� < Q �<-, ( S

U}�g.���B��-�}.]G�� !'A)(7GX�-�7B`!43)�g*g���'�'��B��O5F�,�'�'�8�)BW��/8B�"�% �8!437* mY3)�1� ¨ �-�z�_!'%'�1�O���)(
yF�)(_�8!4�?% �1/-�,!4�8"��O!4"b�c�,A)�'� �i���¥�1/8�-*@�-�F�j!4�-"���S]q?3)�1�`mh�cA)�'��!43)�8�?%'��/i�,!'�-"��6!4"#�lM[!'�1�)(
!43)�c��/8B�"�% �8!437* !'"g3)���)()/8�>B�%4��573)�&¨ mY�8!'3_/8"["�57�1S

µ



�

� ��

� � �

�����
� � � � � ������

� � � � � �

� �

� 
� � � �

� 	� � ���

�

�
� �

�

�
� �
� ��� � �
� � �

� � �
� � �

�
�

� �

���

��
 � �

� �
� 	

� �

���	��

�������

����������
êp¤�©w·�ì�·L�¹É&¨�§�ªr®���¡�¬Ñ¦k�W®¯¨�­}�W®¯¤i¢w©�ª�¦k¡& ^�W£k£�·ÆÇ!¶w��°�¦k���¼¤¯¢ �`¨���£k¶w¡�¸u£y°k¶w��¡�¦o¤�©E¤¯¢�¨�®p®i¨�­Ð�W®i¤i¢w©w·
Úu¬|°���¦!¢�¡�¥w��@���¶�¨�£�­Ð���W¢� ~¶w¡E£��W¢�¨�£(°k¶w�g¦k¡�¡�°(¨�¢�¥@°k¶w�gÁ�¨�¦o¤i¨�­b®��W£�¶�¨�Á��y­Ð���W¢@¦k�W®i¨�­Ð�W®��W¥�¤i¢
­�¦o�W¨�¥w°k¶�Ê�¦o£k°�¡�¦~¥w��¦W½w°k¶w�*°�¦o���Â¤i¢ �<­���¤¯£�¡�­�°k¨�¤i¢w�W¥Æ·

� ���7� �"! �^���j�$#��7�������

e �6"�%'(7�1%h!'"CA)� �D*g���'�'��B��Z5)���'� �-�)BC!'"I�'"�/8���9!43)�D�8�7$<�1% �1�);��Z5)% "�.)/8�1*a0X��!E�8�h�)��;1���'�4�,% G
!4"�3F�=���_�{$��,;�!4"�%'�-t1�,!4�8"�� "�$9!43)�Iv "��8�^!#()�-�:!4%'�8.)A7!'�-"�� ���g�W5)%'"X()A);K!@"�$D/8"[;1��/n$<A)�);lk
!4�8"��)�&"�%g¯ ����%'�)��/-�'°W�<$<A)�);K!4�8"��)�&"�$s!437�z*g�jM[�-*g��/�;�/-�-\]A)���9�8�a!'3)�IB�%4��5)3`¨I�lS e ��B����[k
�1%'��/�0X!43)�>$���;K!4"�% �-t=�j!4�-"��b�-�?�7"�!YA)�)�8\XA7��SF����;d3a;d3)"��8;1�>"�$�/-"X;=��/u$<A)�);K!4�8"��)�?5)% "	�X�8()�1�&�
5F��%'��*g�K!4% �-t=�j!4�-"��C"�$�!43)�wv "��8�]!s()�-�:!4%'�8.)A7!'�-"���S,q�"�.��?���,/-�-(o0��>5F��%'��*@��!4% �-t1�,!4�8"��C�)���1()�
!4"_�4�,!'�-� $¤G{;��1%:!d���8��;�"��)()��!4�-"��)�10�mY3)�8;d3}mh�b� !'A)(7G��-�{!437�-���'��;�!4�8"���S2U}�@.��1B��8��mY��!43
���a�KM[5)%'���'� �-"��¥$<"�%E!437�Ev "��-�^!Y()�1�7�'�8!HG6$<A7�);�!'�-"���¦

*
� � " �)� 
 �C�KM[5
%&&' &&( � ¢

£
)*
+ � �

,�-
.
0 )*

+ 7�
 D 

7�
 D �7 0
 D � 7 �%D �
,�-
.

)*
+ � �

,�-
.
/ &&0
&&1 M �T£��

2DA)%IB�"���/��-�z!'"�;1"��)� !'%'A);K!#�_*@�1� �4��B��b5F���'� �-�)B���/-B�"�%'�8!'3)* $<"�%c/-"X"�5^G{B�%'��5)3)�r�,�C�
*g"X()��yF;=�,!'�-"��c"�$)!'3)�E*@�1� �4��B��h5F��� �'�-�7B���/-B�"�%'�8!'3)* $<"�%�!4% �1���1S,U��E.��1B��8�I.^GI���'� A)*g�8�)B
!43F�j!H7�
 D 
I;�"�%'% �1�'5�"��)(7�Z!4"6�#!4% �1� �2S = "�!'�-�)B@!43F�,!Z�g!'%'�1�z�-�9�g5F�,�-% mY�8�'�cB�%4�,5)3�0���SQ��S�0
�bB�%'��5)3W�-�_mY3)�-;d3�!'3)�C/i�,%'B���� !D;�/-�8\XA7�C3F���D� �-t��#£[0umn�r�]�)"�m !43F�,!Z!43)�&v "��-�^!Z(7�-� !'%'�­k
.)A7!'�-"��¥$���;�!'"�%'�&�-�^!'"O�#5)%'"X()A);K!Z"�$s/-"X;=��/��,�1%'�7�1/-��0��1��;d3�"�$�mY3)�-;d3`()�15��1�)(7�Z"��)/�G¥"��
£I���,%'�i�,.)/-���

*
� � " �7� 
 34 < D =�57698;:�< < D = � �)< " �>= �
�3[�, ( < [�D [ � �![ " � [ � M

� �-�@£k¨�»�°k¶�¨�°�¨ §¼¨�°�¦~¤ É>= 
 D 
 Í� ^¡�¦k¦o�W£�ªÐ¡E¢�¥�£kÎ�°�¡�¨ ©�¦o¨�ªb¶@? ¤i¬�°k¶��6£�°�¦o²b ^°k²w¦k��¡�¬A= 
 D 

¦k�W£kª}�W ^°k£g°k¶��� ^¡E¢b¢w�W ^°k¤�Á&¤�°x»�¡�¬B?¿½Ä¤�· ��·�½Ä¤�¬ACD= 
 D 
FE < D =HGK â�¡E¢�®�»�¤�¬JI KLK�¡�¦W½Ð¬|¡�¦MI GKLK�½X@ < ¤i£
 ^¡E¢�¢��W ^°��W¥�°�¡ @ = ¤i¢H?¿·

�



a "�%&�c�,A)�'� �i���¥B�%'��5)3)�8;=��/�*@"X()�1/8�n!43)���,�1%'�7�1/-�&3F�=����!437��$<"�/-/-"�mY�8�)BIB����)�1%'��/�$<"�% *_¦

< < D = � �)< " �>= � 
 �I�KM[5
%&&' &&( � (�

)*
+ �)<�>=

,�-
.
0 )*

+��

�� D 
��
�� D 
�� �


�� D 
��
�� D 
��
�

�� D 
��
�� D 
�� �


�� D 
��
�� D 
��
,�-
.

)*
+ �)<�>=

,�-
.
/ &&0
&&1 "

< < D < � �)< " � < � 
 �I�KM[5
%&&' &&( � (�

)*
+ �)<� <

,�-
.
0 )*

+ �

�� D 
��
�� D � � �


�� D � �
�� D � �
�

�� D � �
�� D � � �

� � D � �
�� D � �
,�-
.

)*
+ �)<� <

,�-
.
/ &&0
&&1 M

�� ^�

a "�%O�� ^�Z!4"_;1"��)�:!4��!4A7!'�O�_;�"�%'% �1;K!C5F��%'��*@��!4% �-t1�,!4�8"��{"�$n!'3)��v "��8�^!I()�8� !'%'�-.7A7!4�8"�����£��l0
!43)�>$<"�/8/-"�mY�-�7BC;1"��7()�8!'�-"��)�?3)�����>!4"@.��>*@��!

N 7�
 D 
1R < D = 


%&&&&&&&&&' &&&&&&&&&(
�

�� D 
��
�� D � � � �[ 6 � � �


�� D 
��
�� D 
�� ��$�?3
 B "

�

�� D 
��
�� D 
�� ��$ B � � < "

� ��/-�'� "
7�
 D � 
 (7�i��B)�

�

 L D � L
 L D � L "NMNMNM " �


�	 D � 	
�	 D � 	 � "
7 �%D � 
 (7�i��B)�

�
� L D � L
 L D � L "NMNMNM�" �

� 	 D � 	
�	 D � 	 � M

� �]�

= "�!'�I!43)�,!>$<"�%Z�1��;d3�5F���-%9"�$J�-�)(7�-;1���10S??���)( BF0
�

�� D 
��
�� D 
�� 
 �


�� D 
��
�� D 
�� SJ3��8����mY�8�'�
�

�� D 
��
�� D 
�� 


�

�� D 
��
�� D 
�� 0F���)( �


�� D 
��
�� D 
�� 
 �

�� D 
��
�� D 
�� S

��������� $ 0 �����7( � ��!��-�������=�,� GW!d�,�'��!4"¥yF�)(��6���,/-�-(W5)��%4��*@��!'%'�8t=�,!'�-"���0
�

�� D 
��
�� D 
�� 0

�

�� D 
��
�� D 
�� 0 �


�� D 
��
�� D 
�� 0 �

�� D � �
�� D � � 0 �


�� D 
��
�� D � � 0 �
� � D � �
�� D � � $<"�%>¢ ! ? " B"! ��0F!'3F�,!Y�4�j!4�-�:yF�1�z� �]�KS


 ����� ! � �U�9�1�!�>�
e �®*g���'�'��B��b5)���'� �-�)B)0��=��;d3®�7"[()�b�-� ¨ �'���)()�r"��7�O"�%I*@"�% �b*@�1�'�'��B����I!4"��1��;d3®"�$
�8!'�>�)�1�8B�3].�"�% �1S�q?37�g*@�1� �4��B��C!'3F�,! �)< �'���)()��!4" �>= ;1"��]!4���-�7�D!43)�#5F��%'��*@��!4��%'�>"�$n�
$<A)�);K!4�-"��`"�$ �>= S e �W�O����A)� �'�i�,�`B�%'��5)3)�8;=��/2*@"[()��/�!43)�z*g���'�4�,B��1�Z��%'�z5F��%4�,*g�K!4%'�8t=�jk
!4�8"��)�D"�$n����A)� �'�i�,��()�-�:!4% �-.)A7!'�-"��_$<A)�);�!'�-"��7�>���)({;=�,�W.��C!'3)�1% ��$<"�% �r.��C% �15)% �1� �1�^!4��(
.^G@!'3)�1�8%�*g�1���O���7(b�-�^���1%'� �Z;�"	�,��% �i���7;1��0]�TS��,0
¯ 5)%'��;1�8�'�-"���S�°�U��9()���)"�!'�9!437�&$<A)�7;�!4�8"��
;1"�% %'���'5�"��)()�8�)B�!'"�!437�`*@�1�'�'��B��a$<%'"�* �)< !4" �>= ����� < D = � �>= �K0J���)(³�8!4�@*@�=���³���)(
�-�^����%'� �z;�"	�,��% �i���7;1�c����
 < D = ���)( 4 < D = 0F% �1�'5��1;K!4�����1/�G�S

UV3)�1� ¨ �-�z�_!'%'�1�,0
!'3)�O"�% ()�1%z�-��mY3)�-;d3}!'3)�O*@�1� �4��B����r��% �b�'���^!r�-�c�-% %'�1/8���,���^!c!4"
!43)�ryF�)��/x%'���'A)/�!=S a "�%>"�A7%>5)A)%'5�"�� �1�102��!��-�>;1"��]���1�)�8�1�^!c!4"¥�';d3)��()A)/8�@!'3)�@��/-B�"�%'�8!'3)*

�



�

�
�

�

�
�� �

� � �
� � � �

� � � � � � � � � �
� � � �

� � � � � � �

� � �
� � � � � � ���

��� �
� � ���

��� �

��� �
� � ���

��� �
� � ������ �

�

� � ���
� �

� 


�1� � �
� 	

� �

�J�
	 �
� � 	 �

� �
	 �
�J
�	 �� ��	 � � 	 	 �

� � 	 �
����	 �

� � 	 	

� �
	 


�J��	 �� � 	 �

� �

êp¤�©w·wë�·&Ý�¡E§¼ªb®���°��u£k��°Ñ¡�¬�§¼�W£k£k¨�©��W£�°�¦o¨�¢�£k§�¤�°�°��W¥�¥�²�¦o¤i¢w©*¨�ª�ªr®i¤i �¨�°k¤�¡E¢�¡�¬Ä§��W£k£k¨�©��gªb¨�£k£o¤i¢w©
°�¡�£k¡E®�Á��*°k¶w�*¤i¢�¬|��¦k�W¢b ^�yª�¦k¡�­b®��W§�¬<¡�¦!�W¨� ~¶�¢w¡&¥w�*¤i¢@°k¶w�Â©�¦o¨�ªb¶Æ·

��;1;�"�%'(7�-�)Br!4"r!'3)�>$<"�/-/8"	mY�8�)BC% A)/-�,¦

¯ = "[(7� ?Y�8�z�,/-/-"�mh�1({!4"a�'���)( �a*g���'�4�,B��r!4"a�)"[(7�
B`"��)/8G{�j$¤!4�1%���!z3)����%'�1;��1�����1(
*@�1� �4��B����?$<%'"�*~��/-/���!4�?�)���-B�3].�"�%'��0F�KM[;1��57! BuSQ°

= "�!'�>!43F�,!Y!'3)�-�?% A)/-�>;1���)�)"�!&.����-*@5)/-��*g���]!'�1(¥�8$�¨ 3F�,�&/8"["�5)�1SF�&"�mn�K���1%�0�$<"�%Y!'%'���1�
�'A);d3@�&5)%'"X;1��()A)%'�n;=���r.��n�8�)�8!'�i�,!'�1(z�,!�!'3)�E/8�=�=�����s"�$F!437�h!4% �1�?�,�)(C5)% "�B�%'���'�s�8�^mE��% ()�
�-�^!4"r!'3)�>!4%'����0u���Y;1���_.��>()��()A);1��(`$<%'"�* a �8B�A)%'�� [S

q?3)�@�-�7$<��%'�1�7;1�@5)%'"�.7/-�1* mn�#mE�,�]!c!4"a�'"�/8���#�8��!'3)�@;1"�*@5)A7!4�,!4�8"��W"�$n!'3)�@5�"��:!4��%'�-"�%
()�-�:!4% �-.)A7!'�-"��7�J",$2��/-/F!'3)�Z�:!d�,!'�Z�)"X()�1�h�-�g¨@0XB������1�g!43)�9"�.)�'��% �,�,!'�-"��)��S]q?3)�-�h5)%'"�.7/-�1*
�-�r� "�/8���1(³.^G®� �1�)(7�-�)B�*g���'�'��B��1�@.���!Hmh�1�1�³�=��;d3�5F���-%I"�$D�)���-B�3].�"�%'�8�)BW�)"X()�1��S a "�%
�KM7��*@5)/-�,0 a �-B�A)% �Z z�'3)"�mY�?�z!'%'���>���)(b!'3)�D;�"�*g57/-��!'�9� ��!?",$�*g���'�'��B��1�?�7�1;1���'�'��% Gg!4"
�'"�/����>!437�c�8�7$<�1% �1�);���5)%'"�.7/-�1*aS

�["�/��[�8�)BZ!'3)�Y�-�7$<��%'�1�7;1�?5)% "�.)/-��* $<"�%x"��)/8Gz"��)�?�:!d�,!'�E�,��%'�-��.)/-� ��� %'��\XA7�-%'���x!43)�E!'%4���)�±k
*g�8�'� �-"���"�$["��)/�G��&� A).)� ��!s",$7!437�J*@�1� �4��B��1�?�<.)A7!
�=�,;d3I*@�1�'�'��B��J�-�2;1"�*g5)A[!4�1(c�KM7��;K!4/�G
���Y�-�O!'3)��B��1�)��%4��/�;1���'�=�KS)U���;1"��)� �-()��%?!43)�8�?�'�-*@5)/8�1%n57%'"�.)/8�1* yF%'�:!=S e !&�-�?3)��%'�>!43)�,!
!43)�b%'�1/-�,!4�8"��{!4"{����A)� �'�i�,� �1/8�-*@�-�F�,!'�-"��W.��1;�"�*@�1�C;�/-�=�,%1S a "�%I;1/-��%'��!HG�0�mh�O;1"��7�'�-(7�1%
!43)�>!'%'�1�c%'"X"�!'�1(a�,! ��� ���)(a%'�1/-��.��1/o!'3)�>���,%'�i�,.)/-���?�-�¥.)%'�1��(7!'3ayF% � !9"�%'(7�1%10F�:!d��%:!4�8�)B
$<%'"�* !437�O%'"X"�!=0����C(7�15)�8;�!4��(®�-� a �-B�A)% �6£[S�q?3)�6*@�1�'�'��B����I!43F�j!#��%'�b�)�1;��1�'�'��% G}!4"
yF�)(`!'3)�I5�"��:!4�1% �-"�%&()�8� !4% �-.)A[!4�-"��_"�$w!43)�z%'"X"�!Z�7"[()�I��%'�c!43)�z"��)����
F"�mY�-�7BOA)5^mE�,%'()�
!4"�mn��%'()�E!'3)�>%'"X"�!1S7§Z�6�lM7��*g57/-�D"�$
*@�1� �4��B��>5)���'� �-�)Br"��O!'3)�>%'"X"�!'�1(O!4% �1�>�8�n�'37"	mY�
�-� a �8B�A)%'���)S

U}���)"�m 5)%'���'���]!&!437�cB��1�)��%4��/�*@�1� �4��B��c5)���'� �-�)B@��/8B�"�%'��!43)*aS]q?3)��*g�1���a���)(¥5)% �1;1�­k
�'�8"��¥"�$�!'3)��*g���'�'��B��>!43F�j!Z�r�)"X()�H?x�'���)()�&!4"#�8!'�?�)�1�8B�3].�"�%-Bg��%'��B��������_.^G

4 < D = 
 �

�� D 
��
�� D 
�� � ����� ��� � �� ��� � � � W� � ��� � �� ��� � ����� � � �� "


 < D = 
6� � � ��� � �� � � � � � � � ����
� � �
�� � � � 4 � � � � � �� � � � ����� � � �� 5 "

P



mY3)�1% �

4 < D =
�



�

�� D 
��
�� D � � � �[F6 � � � � 4 [�D < "

4 < D =
�

 < D =
�

6�

�

�� D � �
�� D � � � <\� �[ 6 � � � � 4 [�D < 
 [�D < M

UV3)�1��*@�1�'�'��B��r5F�,�'�'�8�)B63F���Dy)�)�-� 3)�1(�0o�)"[(7��??;1"�*@5)A7!'�1�>�8!'�D5�"�� !'�1%'�8"�%D*@�=���o0 
 < 0
���)(a5)%'��;1�8�'�-"���0X4 < 0F��;�;1"�% ()�-�)Br!'"@!'3)�>$<"�/-/8"	mY�8�)BC��\XA)�,!4�8"��)�1¦

4 < 

�

�� D 
��
�� D � � � �[F6 � � 4 [�D < "

4 < 
 < 
6�
�

�� D � �
�� D � � � <\� �[ 6 � � 4 [�D < 
 [�D < M

= "�!'�Z!43)�,!?�-�g!43)�D% "[",!4�1(g!4%'���>"��)/�G@!'3)�D% "["�!n�)"X()�#� � ( �8�b!43)�Z�)��m /i��.��1/8�-�)B^�x;�"�*rk
5)A7!'�1� 
 ( ���)( 4 ( S e �_!43)�z%'�1�:!D"�$x!'3)�-�&�'��;�!'�-"��`mh�C� A)5)5�"��'�I!'3F�,!Z*g���'�4�,B��I5F�,�'�'�8�)B
�-�?5��1%:$<"�%'*@�1(a�-�6!437�c% "[",!4�1(¥!4% �1�,SFq�"g�=��"��8(_;�"��7$<A)� �-�)B@�)"�!4�,!4�8"���0[mh�z���'� A)*g��!43)�,!7�
 D 
@�,�)(W!43)�r5F�,%4��*@��!'%'�-t1�,!4�8"���"�$�!'3)�Zv "��-�^!>()�8� !'%'�-.7A7!4�8"��W��% �rB��8���1�WmY�8!'3W%'�1� 5���;�!
!4"r!437�c�7��m�/-��.���/-�8�)B)S

e � �X�1;�!'�-"����Zmn�&;1"�*g5F�,%'�?*@�1�'�'��B��Y5F��� �'�8�)B>!4"I�c��A7�'�'�-���#�1/8�-*@�-�F�,!'�-"��oS a "�%s!43)�8��mh�
�)�1��(_(7��!d�,�-/-��(O�KM[5)% �1� �'�-"��)�&$<"�%n!43)�>*@�1� �4��B��1�1S)�sM[5F�,�)()�-�7B#!'3)�>�KM[5)% �1� �'�-"��a$<"�%�4 < D =

�

�

�

�

�

�

�

�

��

� �

�

� �

�����
� � � � �

�

�����
� � � � �� � ��� ��� ��

�

�

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

� � � � � �� � � � ��� �
��

	




� � 	 �
��

	




� ��	 ��J

	 �

� � 	 �

�J

	 �

��

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

�J�
	 �
�

�

�

�

� 	 	 � � ��	 � � 	 	 � � ��	 �

êp¤�©w·pãw· �tÉw¨�§�ªb®��6¡�¬u§��W£o£k¨�©��@ªb¨�£k£k¤i¢�©�ª�¦k¡& ^�W£k£�¤i¢Ã°k¶w�@¦k¡�¡�°��W¥Ã°�¦o����½¹²�¢�¥w��¦¿°k¶w�@ o¶w¡E£��W¢
£k ~¶w�W¥�²�®i��·{Þu¡�°��u°k¶�¨�°�°k¶w�u°�¦k����£o¶w¡�¸È¢6¶w��¦k��¤i£¹�WÀ�²�¤�Á�¨�®��W¢{°º°�¡Â°k¶��u°�¦k����¤i¢�êp¤�©E²�¦k��ë�½{¦k¡{¡�°��W¥
¨�°.@��0¨�¢b¥å¦k�W®i¨�­Ð�W®��W¥å¤i¢=­�¦k�W¨�¥w°k¶åÊb¦o£�°@¡�¦o¥w��¦W·(Þu¡�°��±¨�®i£�¡
°k¶b¨�°�¡E¢�®�» ¨
£o²w­b£���°@¡�¬Â°k¶��
§��W£o£k¨�©��W£È£k¶�¡�¸È¢�¤¯¢�êI¤i©E²w¦k�Âë�¨�¦k�Â°�¦o¨�¢�£k§¼¤i°�°��W¥�¶w��¦k��·

¢ �



mn��yF�)(¥!43)�,!

4 <ED =
�


�

�� D 
��
�� D � � � �[ 6 � � � � 4 [�D <



�

�� D 
��
�� D � � � �[ 6 � � � �

�
�

�� D 
��
 � D 
�� � � � � � � � �� � � � � � W� � � � � �� � � � � ��� � � ����


��
�

�� D 
��
�� D � � � �[ 6 � � � � �


�� D 
��
�� D 
���� � �[F6 � � � �
� � � � � � �� � � � � � W� � � � � �� � � � � ��� � � ��


�N 7�
 D 
=R < D < � �

�� D 
��
�� D 
�� � �[ 6 � � � �

��� � � � � �� � � � � � W� � � � � �� � � � � ��� � � �� "

�Tª��

mY3)�1% �+B@�-�E!'3)��5F��%'���^!Z"�$3?'Su´D�KyF�)�8�)B � < D = ¦I

�

�� D 
��
�� D 
�� � 4 < D =� mh��yF�)(

� <ED = 
pN 7�
 D 
�R < D < � �[ 6 � � � �	� �

�� D 
��
�� D 
���
 �� [�D < M ��µ^�

q?3)�r�-�7�8!4�-��/2;1"��7()�8!'�-"��`$<"�%Z!43)�8�D%'��;1A)% �'�8"��{�-���
� D ��� 
 N 7�
 D 
1R � D � $<"�%��h�O/-�=�j$h�7"[()�,S e �
!43)���'��*g�D$��,�'3)�8"��6mn�c;=���a�'���>!43F�,!

4 < D =
�

 <ED =
�

6�

�

�� D � �
�� D � � � <\� �[ 6 � � � � 4 [�D < 
 [�D <


6�
�

�� D � �
�� D � � � < � �[ 6 � � � � � � � � � �� � � � �� � � � � �� � � � � ��� � � �� 4

[ D <
�

 [�D <
�
M

�����

3���!'!'�-�)B�� < D = ¦ 
%4 < D =
�

 <ED =
�

mh�z;1���amY% �8!'�

� < D = 
 N��4R < � �[ 6 � � � � �

�� D 
��
�� D 
��� [�D < � [ D < " � �^�

mY�8!'3g�8�)�8!'�i��/X;1"��7()�8!'�-"������ D � � 
Z�
�

 � D ���
 � D � � ���1
 N��dR � $<"�%��1��;d3b% "["�!J�)"X()���HS]q?3)�9(7��!d�,�-/-��(

�KM[5)% �1�'� �-"��a$<"�%E!437�c57%'�1;��-� �-"��a�,!?!'3)��%'"X"�!Y�)"X()���-�

4 ( 
 �

 L D 
 L
 L D � L � �[ 6 � L 4 [�D (



�

 LVD 
 L
 L D � L � �[ 6 � L

�
�

 L D 
 L
�� D 
 L � ��� � � � � L� � � � L � W� � � � � �� � � � L ��� � � L���


 �
�

 L D 
 L
 L D � L � �[ 6 � L �


 L D 
 L
 � D 
 L � � �[ 6 � L
� � � � � � L� � � � L � W� � ��� � �� ��� � L ��� � � L�


�N 7�
 D 
�R ( D ( � �[ 6 � L
� � � � � � L� ��� � L � W� � � L M

��P^�

¢�¢



2 3 4

1098765

2
1

3
4
5
6
7
8
9

10

1 2 3 4 5 6 7 8 9 10

(b)(a)

1

êp¤�©w·Dæ�·Äêp¤�©E²�¦k�<�<­��g£k¶�¡�¸È£y°k¶��¼£�°�¦o²� ^°k²w¦o��¡�¬ = 
 D 
  ^¡�¦k¦k�W£�ªÐ¡E¢�¥�¤¯¢w©6°�¡�°k¶w��°�¦k����¤i¢-êp¤�©E²�¦k�
�`¨��~·}ÞÈ¡E¢�����¦o¡¼�W®��W§��W¢{°k£È¨�¦k�5£k¶w¡�¸u¢�¨�£!­b®i¨� oÒ�£oÀ{²�¨�¦o�W£�·
3��-���KmY�-� ��0)!437���,��/8A)�>"�$ 4 ( 
 ( �8�?B��8���1�a.]G

4 ( 
 ( 
 �
�

 L D � L
 L D � L � ( � �[F6 � L 4 [�D ( 
 [ D (


~N��4R ( � �[ 6 � L � �
� � � L� � � � L� � � L � [ D ( M �:¢ � �

q?3)�1� �z�lM[5)%'���'�'�8"��)�&mY�-/-/�.���A)� �1(_/i�,!'�1%1S

� �����j�������
� �`��� 7�
 D 


e � �[�1;K!4�8"�� �cmh�>��5)57/8Gb�c�,A)�'� �i���g�1/-�8*g�8�F�,!'�-"��C!'"C�'"�/����Z!'3)�Z�8�7$<�1% �1�);��D5)% "�.)/-��* $<"�%
!43)�r% "[",!>�)"X()�r�-��!'3)�r%'��/i��.��1/8�1(W%'"X"�!'�1(W!4% �1��S a "�%Z!43)�8�Zmh�#y)%'� !c�)���1(W!4"6yF�7({!'3)�
� !'%'A);K!4A)% � Y ",$�7�
 D 
�S[§9�n�8� �[��;�!4�8"����70]mh�D� �-*@5)/-��$¤GI!437�Z5)% "�.)/-��* .]Gg��� �'A)*@�-�7Bz!43)�,!7�
 D 
c�8�?B��8���1�6mY�8!'3_% �1�'5��1;K!Y!4"#!43)��%'��/i��.��1/8�1(O�,��% �i��.)/8�1��S

�&��;=��/8/�!'3F�,!n�-�O�#����A)� �'�-���bB�%'��5)3)�8;=��/�*@"[()��/sN 7�
 D 
1R < D = ;=���6.��Z�)"��)t1��%'"r"��)/�G@�8$ �)< �8�
;1"��7�)�1;K!4�1(�.^G{���{�1()B��#!'" �>= �-�{¨#L��'����� �]�KS e ��",!43)��%Dmn"�% ()�10�7�
 D 
@3F���D!'3)�#�4��*@�
� !'%'A);K!4A)% �I���?!'3)�c��(jv'��;��1�);KG6*b�j!4%'�­M6"�$w¨ �<�KM[;1��57!9$<"�%E!43)��()�-��B�"��F�,/�!4��%'*@�d�lS

q?3)�&.)%'�1��(7!43@yF%'�:!J"�%'()��%�/i��.��1/8�-�)BDB��8����� 7�
 D 
9�D���1%:G@�'�-*@5)/8�E� !'%'A);K!4A)% ��SXq�"c�'���&!'3)�-��0
;1"��7�'�-(7�1%h$<"�%h�lM)�,*g5)/8�&!'3)�Z% �1/-��.���/-��(b%'"X"�!'�1(g!'%'���D�'3)"�mY�6�8� a �8B�A)% �Dª)���^�KS[�n"��7�'�-(7�1%
�Cy7M[�1(¥%'"�m�?x",$ 7�
 D 
�S)���^!'% G�N 7�
 D 
�R <ED = ;=�,�a.��>�)"��7t1�1% "#"��)/8Gg�8$ �>= �-�?�)���-B�3].�"�%E"�$ �)<
�-�b¨@S]U}�Z;=���O� �1�Z!'3F�,!h!43)�D"��)/8G#�)���-B�3].�"�% �>= "�$ �)< mY�8!43
B�� ?��-��!43)�D5)��%'���]!E"�$ �)<
�-�`!'3)�C% "["�!'�1(`!'%'����S 3��-�,��mY�8�'�I!'3)�C�)���-B�3].�"�%'�D",$ �)< mY�8!'3W�-�)()�lM�37�-B�3)��%9!'3F����??��% �
!43)�#;d3)�8/-()% �1�{"�$ �)< S�q?37�-��*g�1���)�D!'3F�,!�%'"�m ??"�$ 7�
 D 
#;1"��]!4���-�7�c�7"��)t1��%'"a�1�^!4% �-���>�-�
Y	� »
Í�£�°�¦o²b ^°k²w¦k�WÎ�¸��Â§��W¨�¢�°k¶��yª}¡E£o¤�°k¤�¡E¢�£�¡�¬I°k¶w�Â¢w¡E¢
����¦k¡��W¢G°�¦~¤��W£�·

¢	£



!43)�z5�"��'�8!'�-"��7�&;�"�%'% �1� 5�"��7()�-�)B@!4"@!43)�z5F��%'���^!D"�$ �)< 0 �)< �8!'�'��/8$&�¤!43)�c()�i�,B�"��F��/�!'�1% *O�l0
���)(�!43)�@;d3)�-/8()%'����",$ �)< S e !c�-�c��/8�'"a�-*@5�"�% !d�,�]!Z!4"a�)"�!4�#!43)�,!c�-���=��;d3�%'"�m ?Y!43)��%'�
�-�Z�gA)�)�8\]A)�C�)"��7t1�1% "O�1/8�1*@�1�^!Z!'"b!437�C/-�K$¤!Z"�$w!43)�C(7�i��B�"��F��/�0F;�"�%'% �1� 5�"��7()�-�)Bg!4"g!'3)�
A)�)�8\XA7�z5F�,%'�1�^!9"�$ ? S��hG¥!43)�c� GX*@*g�K!4% GO"�$ 7�
 D 
�0F�8!Y$<"�/8/-"�mY�E!43)�,!Z�8�¥�=��;d3�;�"�/-A7*g�`?
!43)��%'�>�8�E�CA)�)�8\]A)�>�)"��)t��1% "r�1/-��*g���^!Y��.�"	���D!43)�>(7�i��B�"��F��/�0]�,B^���-�b;1"�% %'�1� 5�"��)()�-�7BC!4"
!43)��5F�,%'�1�^!&"�$ �)< SFq?3)�8�?� !4% A);�!'A)%'�c"�$ 7�
 D 
�$<"�%E!'3)�>!4% �1���-� a �8B�A)%'�>ª)�T�^�n�8�Y�'3)"�mY�a�-�a �-B�A)%'�cª)�<.u�KS

� �A���2� ��� ����� �F���N�=� �F� ���T�$! ��� �[�	�����

e ��!43)�8�b�'��;�!'�-"���mh�W%'���X�8��m .)%'�8� 
)Gf�c�,A)�'� �i���f��/-�8*g�8�F�,!4�8"�� ���)(V�-�^!'%'"X()A);1�`�'"�*@�
!4��%'*@�-�)"�/8"�B�GamY3)�-;d3�mY�-/8/s.��#3)��/-57$<A7/J�8�{()�1� ;1%'�8.)�-�7B_3)"�m ����A)� �'�-������/-�8*g�8�F�,!4�8"��`�8�
��5)5)/8�-��(6�-�6!43)��;�"��^!4�KMX!9"�$�B�%4��573)�-;1��/�*@"[()��/-��S

�n"��)� �-()��%Y!'3)��� GX� !'�1* "�$��1\]AF�,!'�-"��7�

	 � 
 � M �:¢�¢	�

�[A)5)5�"�� �g!43)�,!�mn�#mE�,�]!z!4"¥!4%'���)� $<"�%'* !437�-��� GX� !'�1* �-�^!'"`�����1\]A)���,��/-���]!z"��)�_�<"��)�
!43F�j!Y3F���?!43)���'��*g��� "�/-A7!'�-"��F�

	�
 � 
 � 
 "
�'A);d3�!'3F�,!CN 	 
 R < D = 
 � $<"�%&�'"�*g��y7M[�1(�?�@
 BFS�U��zmY�8/-/��'��Ga!43)�,!Z��/-��*g���]!CN 	 R <ED = 3F���
.����1�f¯ �1/8�-*@�-�F�,!'�1(�SQ°IU��z(7"g� "b.^Ga��()()�8�)Bg�@� ;=��/8�1(¥���1% �'�8"��`"�$w%'"�m Bg!'"g% "�m ?'S e �
!43)�8�C;=�,�'�Omh�6�4�=G !43)�,!�¯ % "	m B{3F���r.��1��� A7�'�1(®!'"W�1/-�8*g�8�F�,!'�@��/-��*g���]!¥N 	 R < D = °W"�%�0
�'"�*@��!'�-*@�1�n!'3F�,!g¯ ��/-��*g���]!�N 	 R =TD = 3F���Y.��1�1�¥A)� �1(a!4"r�1/8�-*@�-�F�j!4�&�1/-��*g���^!zN 	 R < D = SQ°@q
"
$<"�%'*g��/8�-t1�,0Xmh�c5)%'��*CA)/8!'�-5)/�G`�:¢�¢	�n.^Ga�r*g�,!4% ��M
� ()�KyF�)�1(_�-�6!437��$<"�/-/-"�mY�8�)BImn��G�¦

N�� R [�D � 

%&&&&&&&&' &&&&&&&&(

¢ ��$�� 
 � "
��� ��� � � �
� ��� � � � ��$3?'@
 Bg���)(}��� " �T� 
p� ? " B[� "

� ��/-�'� M
U}�¥;1��/-/DN�� R < D = !'3)��¯ �1/8�-*@�-�F�,!'�-"��{$���;K!4"�%�S�°{q?3)����0 	 
 
�� 	 �,�)( � 
 
�� �	Sxq
"
*b�,���E!437�&�7"�!d�,!'�-"��r� �-*@5)/-��%10	mn�&()"��)"�!�*@�1�^!'�-"��C!'3)�Y*b�,!'%'�­M�� �KM[5)/8�-;1��!4/�G�S e �@$���;K!
mn�#;�"��)�'�8()�1%D!'3F�,!D!'3)��?�� !43W% "	m "�$J*g�,!4% ��M 	 ���)(W!437��?�� !43{�1/8�1*@�1�^!>"�$ �I��% �

¢� 



A)5�(F�,!4��(_(7�-%'��;�!'/8G�07��SQ��S�0

N 	 R <ED ��� N 	 R < D � � � ���
� � �

� ���
� � � N 	 R =TD � "

N��4R < � N��4R < � � ���
� � �

� ���
� � � N��4R = M

q?3)�-�YA)5�(F�,!'��"�5���%4�,!'�-"��6�8�?�]�)"�mY�����g¯ % "	m "�5��1%'�,!4�8"���SQ°

UV3)�1��!'3)���,��/-A)���b"�$c� "�*g�`"�$�!43)�`�,��% �i��.7/-�1�g�-���±¢�¢	�b�,%'���]�)"�mY��0n!'3)��G³;=����.��
�'A).7� !4��!4A7!'�1(®�8�]!'"`!437�b�1\]AF�j!4�-"��)�10
!43]A)�C% �1()A);��-�)B�!'3)�b"�%'()��%C"�$?!437�b� GX�:!4�1* !4"`.��
�'"�/�����(�S�q?3)�-��5)% "[;��1()A7%'�#�-�>;1��/-/8�1( ¯ .F�,;d�X� A).)�:!4�8!'A7!4�8"���SQ°��[�1�`N �jRs$<"�%��O$<A)/-/8�1%9*g"�% �
()��!4���-/8�1(¥�KM[5)/-���F�,!'�-"��6",$x����A)� �'�i�,�a��/-�8*g�8�F�,!4�8"���S

� � �F�3�U�=�$�)� ����� !}�T�J�7�	�<��� �����@��� � � �

e �W!43)�8�Z�'��;�!'�-"��Wmh�r� !4�8/-/����'� A)*@�C!43F�,!D�-�7$<��%'�1�7;1�C3F�,�D!4"6.��C*b�,()�C"��)/�G_$<"�%D�O5F��%±k
!4�8;1A)/-��%Z�)"X()� ��� S�§9$¤!'�1%>%'��/i��.��1/8�-�)B@!43)�C�,��% �i��.7/-�1��0�!'3)�r5)%'"�.)/-��* ;1���{.��r�:!d�,!'�1(����
"��)��"�$
yF�)()�8�)B_N 7��� R ( ���)(�N 7 &)(� R ( D ( 07mY3)�1% �

7 � 7��� 
 � � "
7 � ¦ 
 � � 7�
 D 
 � 0 � "
� � ¦ 
 � � � M

§Z�g�-� �X�1;�!'�-"�� �)0xmn�`���'� A)*@�_!43)�,!/7�
 D 
W�,�)(�!'3)�`5F�,%4��*@��!'%'�-t1�,!4�8"�� "�$D!'3)�#v "��8�^!
()�-�:!4% �-.)A7!'�-"��b��%'�ZB��8���1�6�-�g!4�1% *g�h"�$�!437�>.)%'�1��(7!43Xk yF% � ! k "�%'(7�1%E/-��.���/-�8�)B)S^q?3)�8�?��/-/8"�mY�
A)�Z!'"OA)�'��7�
 D 
I()�-% �1;�!'/8G_���)(`()%'"�5_!43)�C� A).)�8�)()�KM��XS �["70�mh�C3F�=���C!'"byF�)(®N 7� R ( ���)(
8 7 &)(
 D 
 ; ( D ( 07mY�8!'3

7�
 D 
 7� 
�� M
U}�bA)�'�a����A)� �'�i�,�®�1/-�8*g�8�F�,!'�-"���!'"W�'"�/����b!'3)�-�C57%'"�.)/8�1*aS e � "�%'()��%I!4"�(7"�!43)�8�10�mh�
�1/8�-*@�-�F�,!'�_!'3)�{�1/-��*g���^!4�6�-��!'3)�{A)5)5��1%6!4% �i���)B�/-��"�$�7�
 D 
{A)�'�8�)B %'"�m "�5��1%'�,!4�8"��)��S
§9$¤!'�1%?!43)�8�?5)%'"X;1���'��0u!'3)��� GX� !'�1* �8�E!4%4�,�)� $<"�% *g��(_�8�^!4"

7 

 D 
 7� 
�� 
 "

¢ �



mY3)�1% ��7 

 D 
 �-�Y�#/-"�mn��%&!'%'�-���)B�A)/-��%E*g�,!4% ��M�S 3��K!�
 < ()�1�7"�!4��!43)�	?�k�!43a()�i�,B�"��F��/o�1�^!4%:G
"�$ 7 

 D 
 0u���)(}N�� 
 R < !43)�H?<k !43a;1"�*g5�"��)���]!Y",$ � 
 SFq?3)���

N 7� R ( 
 � ����� L
� L "

8 7 &)(
 D 
 ; ( D ( 
 (
� L "

��%'�,0F�-�6$���;K!=07!'3)��;1"�% %'�1;K!&5�"��:!4��%'�-"�%?*g�1���a���)(¥���,%'�i�,�);1�>"�$
!437�c% "[",!Y�)"[(7��S

U}�Z�)"�mV()��!'�1%'*@�-�7�9!437�D"�%'(7�1%n�8�gmY3)�8;d3O!43)�9�1/8�1*@�1�^!4�E�8�g!'3)�DA)5)5��1%J!4% �i���)B�/-�Y3F�=���
!4"z.��9�1/-�8*g�8�F�,!'�1(�S]�n"��)�'�8()�1% �-�)BI!'3)�9!'%'���Z�'37"	mY�6�8� a �8B�A)% �Zª7�T�^�����)(b!'3)�Z�:!4% A);�!'A)%'�
"�$ 7�
 D 
c�-� a �8B�A)% ��ª)��.F�K0F�8!E�-�?�=�,� G6!4"#�8�7$<�1%E!'3)�>$<"�/-/8"	mY�8�)BC% A)/-���1¦

�±¢	� e $ ?n�8�Z�@/-�=�j$x�)"X()�I�,�)(/B 4 ?J!43)��� N 7�
 D 
�R < D = 
 � S�q?37�-�&*g�1���)�9!'3F�,!&!43)�z%'"�mY�
;1"�% %'�1� 5�"��)()�-�7B#!'"g/8�=�,$
�)"X()���&�7�1�1(_�)"�!&.��>;d3F���)B���(�S

�T£��O§Z���1/-��*g���^!z�8�W%'"�m Ba�-���1/8�-*@�-�F�,!'�1(�A7�'�-�7B¥!'3)�#()�i�,B�"��F��/
!4��%'* �-�W!'3)�#�4��*@�
;1"�/8A)*g�oS = "�!'�@!'3F�,!c!43)�g�1/-�8*g�8�F�,!'�-"���",$n!437�g!4��%'* N 7�
 D 
�R =TD < 
 �


�� D 
��
�� D 
�� �8�c(7"��)�
A)�'�8�)BI!437�D()�i�,B�"��F��/F!'�1%'* �-�g!43)�D% "�m ? 0[mY3)��%'��?s�8�E�I;d37�-/-(b"�$:Br�-�b!'3)�D%'"X"�!'�1(
!4%'����S

�� ^� �[�-�);��?�=��;d3@;1"�/-A)*@�r"�$ 7�
 D 
Y;�"��^!d���8�)�x"��)/�GC"��)�?�7"��)t1��%'"c�1/8�1*@�1�^!��-�r!437�?A)5)5��1%
!4%'�-���)B�/8��0]�=�,;d36%'"�m �-�EA)� �1(6"��7/8Gg"��);1�Z�-�b!'3)�D�1/8�-*@�-�F�j!4�-"��r5)%'"X;1���'�c�<mY37�-;d3�0[�-�
$���;�!10);1"�% %'���'5�"��)()�Y!4"@"��)�a¯ *@�1� �4��B��1°@�'�1�^!9.^G¥�@�7"[()�D!'"g��!4�?5F�,%'�1�^!d�KS

� �]�Oq?3)�?�1/8�1*@�1�^!4�x�8�r%'"�m B�;1"��]!4���-�7�1(#�-�I!'3)�?A)5)5��1%s!'%'�-���)B�/8�E��% �E�KM7��;K!4/8G6N 7�
 D 
1R =TD < 0$<"�%3?o�9;d3)�8/-(z"�$ BFS,q?37�1�'�h!4�1% *g�w��%'�h�1/8�-*@�-�F�,!'�1(�A)� �-�)B&!43)�h%'"�mY�s;1"�%'%'���'5�"��)()�8�)B
!4"�!43)�Y;d3)�8/-()% �1�@"�$)B6�¤mY3)�-;d3@;1"�%'%'���'5�"��)()�J!4"�!43)�Y;d3)�8/-()% �1�@�'���)()�-�7BI��*g���'�'��B��
!4"r!43)���-%?5F�,%'�1�^!d�KS

�Tª�� 2>�7;1�z��/-/�!'�1%'*@�Y�-�a%'"�m BO�8�a!'3)�zA75)5���%&!'%'�-���)B�/8�>3F�=���I.��1���`��/-�-*@�-�)�,!4��(�07% "	mB¥;1����.��IA)� �1(�!'"b�1/8�-*@�-�F�j!4�D!437�CA)�)�8\XA7�I�)"��7t1�1% "O�1/8�1*@�1�^!D;�"��^!d���8�)�1(`�-�_!'3)�
A)5)5��1%�!'%'�-���)B�/8��0��-�z;1"�/8A)*@� BFS,q?37�-�w��/-��*g���]!��-�EN 7�
 D 
1R [�D = 0	mY3)�1% � �c�8��!437�n5F��% �1�^!
"�$ BFS

q?3)�1� �h"�.)�'��% �,�,!4�8"��)���8*g5)/�G9!'3F�,!�!'3)���1/-�8*g�8�F�,!'�-"��&5)%'"X;1���'�2;=�,�z.��x()"��)��.^GD$<"�/8/-"�mY�-�7B
�KM7��;K!4/8Ga!437�r�4��*@�I"�% ()�1%D���D*@�1�'�'��B��r5F�,�'�'�8�)B)0���SQ��S�0o�:!d��%:!��,!Z!'3)�r/-�1�,$x�)"X()���10o!'3)�1�
!43)�r5)��%'���]!'�>"�$�!43)�I/-�=�=���1�10����)({�'"6"��o0oA)�^!4�8/�!'3)�r%'"X"�!D�8�D%'�1��;d3)��(�S�q?3)�r;�"�*g57/-��!'�
�1/8�-*@�-�F�,!'�-"��r57%'"X;1�1� �n$<"�%J!43)�Z!'%'���Z�-� a �-B�A7%'�Zªz�-�J�'3)"�mY�¥�-� a �-B�A)%'�9µ7SXq?3)�D"�% ()�1%h�-�
mY3)�-;d3`�1/-�8*g�8�F�,!'�-"��6�8�9()"��)�CB������1�Z�g% �1;1A7%'�'�����r�lM757%'�1� �'�8"���$<"�%Y!43)�z()�i��B�"��F��/�!4��%'*@�J 
 <VQ �<-, ( S a "�% ?;@
 ¢�0


 < 
pN 7�
 D 
1R < D < � �[ 6 � � � � � �

�� D 
��
�� D 
�� 
 �

 [ " �:¢�£��

mY3)�1% � B��8�I!43)�65)��%'���]!#",$+?D�8� !43)�6% "[",!4�1( !'%'����Ssq?3)�¥�8�)�8!'�i��/�;1"��)()�8!'�-"��7�z$<"�%I!'3)�

¢	ª



Rows
used

Elements 
to eliminate

Step 2

Rows
used

Elements 
to eliminate

Step 3 Step 4

Elements 
to eliminate

Rows
used

Rows
used

Elements 
to eliminate

Final matrix

Step 1

êp¤�©w·Æä�·}ÇÈ¶w�5 ^¡E§�ªr®���°��¿£k�WÀ{²w�W¢b ^�Â¡�¬¹¦k¡"¸ ¡�ª}��¦~¨�°k¤�¡E¢�£!°�¡�Êb¢�¥�°k¶w�¿ª}¡E£k°���¦o¤�¡�¦u§¼�W¨�¢ ¡�¬t°k¶��
¦k¡�¡�°(¢w¡&¥w�u¡�¬D°k¶w��°�¦k���*¤i¢�êI¤i©E²w¦k�yæN�`¨��~·S�º¨� ~¶�£�°���ª�¶w��¦k�y£k¶w¡"¸È£�°x¸�¡�¦k¡�¸,¡�ªÐ��¦o¨�°k¤�¡E¢b£�·�ÇÈ¶w�
¨� ^°k¤�¡E¢�¡�¬Ð¡E¢w�È�W®��W§¼�W¢G°¹¡E¢6¨�¢w¡�°k¶w��¦�¤i£¹£k¶w¡"¸È¢¼¨�£�¨�¢¼¨�¦k¦k¡"¸*·{Þu¡E¢�����¦k¡5�W®��W§��W¢{°k£º¨�¦k�u£k¶w¡�¸u¢
¨�£È­b®i¨� kÒ@£kÀ�²�¨�¦k�W£�·

%'��;1A)% �'�-"��`��% �>B��8���1�a.^G 
 �1
 N 7�
 D 
�R � D � $<"�%?�1��;d3a/-�=�j$w�)"X()� �HS a "�% ?3
 ¢>mn�c3F�=���


 ( 
 N 7�
 D 
1R ( D ( � �[ 6 � L � �

 � D 
 L
 � D 
 L 
 �

 [ M �:¢= ^�

�n"�*@5F��%'�8�)B6�±¢	£��n�,�)(��:¢� ���!4"a��µ^�h�,�)(��TP^��mn�>� �1�D!43)�,!E$<"�%h�=��;d3`?�� £[0 
 < 
 � < D � �H0
���)(�
 ( 
%4 ( S

q�"#yF�)(`���a�KM[5)%'���'� �-"��`$<"�%cN�� 
 R ( 0F�)"�!'��!'3F�,!Y!437�c$���;K!4"�%YA)� �1(_�-�6!43)�c�1/8�-*@�-�F�j!4�-"��b"�$
!43)�z!4�1% *²N 7�
 D 
=R = D < �-� �1� ��� � � � �� � � � �

� � � S�§ZB^�,�-��0u!43)�I"�%'()��%D�-�_mY3)�-;d3W��/-�-*@�-�)�,!4�8"��¥�-�Z(7"��)�

¢�µ



B��8���1�&�r%'��;1A)% �'�-"��a$<"�%cN�� 
 R < 0)$<"�%&£ ! ? ! ��¦

N�� 
 R < 
pN��dR < � �[ 6 � � � � �

�� D 
��
�� D 
��

 [ N�� 
 R [ " �:¢��]�

mY�8!'3a�8�)�8!'�i��/�;1"��)()�8!'�-"��7�cN�� 
 R � 
 N��4R � $<"�%?�=��;d3_/-�1�,$ �±S a "�%cN�� 
 R ( mh��3F�=���

N�� 
�R ( 
pN��4R ( � �[ 6 � L �

 � D 
��
 � D 
��

 [ N�� 
 R [ M �:¢�ª��

�n"�*@5F��%'�8�)BW�±¢ �]�&���)( �±¢	ª��Y!'"{�8���9���)( �±¢ � �l0umh�CyF�)(�!'3F�,!rN�� 
 R < 
 � < D � �s$<"�%;? � £X0
���)(}N�� 
 R ( 
�4 ( 
 ( S
U}�Y3F�=���9!43]A)��� 3)"�mY�b!43F�j!x!43)�&;1"�*@5)A7!4�,!4�8"��)�s5��1%:$<"�%'*@�1(@.^G#*g���'�'��B��Y5F��� �'�-�7BI��% �
�1\]A)�����,/-�1�^!D!'"O!43)�C��5)5)/8�-;=�j!4�-"��`"�$h����A)� �'�i�,�W�1/-�8*g�8�F�,!'�-"��6!4"6� "�/8���I!437�#���'� "[;��i�,!'�1(
� GX� !'�1* "�$��1\]AF�,!'�-"��7�1S

= "�!'�9!'3F�,!E�8�g!'3)�Z5)% ���X�-"�A)�E���)��/8GX�'�8�Jmh�D3F�=���Zy7M[�1(O!'3)�Z% "["�!h�)"X()�D�,�)(O5��1% $<"�%'*@�1(
*g���'�'��B��65F��� �'�8�)BW!4"�yF�)(®!'3)�65�"�� !4��%'�8"�%C()�8� !4% �-.)A[!4�-"�� "�$&"��)/�G�!'3)�6%'"X"�!r�)"X()�,Ss§
5)%'�8"�%'�T0F�'"�/��X�-�)B@!43)�z�-�7$<��%'�1�7;1�I57%'"�.)/8�1* $<"�%9��/-/2�)"X()���9mh"�A)/-(`*g�1���`3F�=�X�-�7Bb!4"g%'A)�
*g���'�'��B��n5)���'� �-�)B9"���� %'"X"�!4��(z!'%'�1���w"�%�0	�1\]A)�8�,��/8�1�^!4/�G�0�A)� �-�)BD�c�,A)�'� �i���z�1/-�8*g�8�F�,!'�-"��
!4"ryF�)(}N 7��� R ( �-�¥�1��;d3_",$�!'3)� � �:GX� !4��*g�&"�$��1\]AF�,!'�-"��7�&B��8�����_.^G

7 � 7��� 
�� � M �:¢=µ^�
�9"�mh������%10��r;1%'��!4�8;=��/�"�.)�'��% �,�,!'�-"��¥�-�E!'3F�,!Y�)"X()� � � � ? �hmY�-/-/��'���)(_!'3)���4��*@�>*g���'�'��B��
!4" � � � B[�
�-�#���^Gz%'"X"�!4��(C!4%'���?�-�ImY37�-;d3 � � �EBX���8�s5F��% �1�^!�"�$ � � � ? �KS �X")0,!'3)�1� �&*@�1� �4��B��1�
()"`¬o� � 3)�����z!'"g.��z% �1;�"�*g57A7!4��(_$<"�%Y�����1%:G`;d3)"��-;1�c"�$ �[S e �_5F��% !'�-;�A)/i��%�0)�8$ � 
� �8�Y!'3)�
%'�8B�3^!93)���)(`� �-()�z�,$¤!'�1%9�c�,A)�'� �i���_�1/-�8*g�8�F�,!'�-"���S^U��z3)����� 4 < D =

�

 < D =
�

 N�� 
� R�� � 4 < 5 �-�_���^G

%'"X"�!4��(6!4%'�����-�6mY3)�-;d3 � � �EBX�n�-�E!'3)��5F��% �1�^!Z",$ � � � ?H�KS

�E��� �1(�"�� !43)�8�b"�.)� �1%:���j!4�-"���0�*g���'�4�,B��`5F�,�'�'�8�)B ;1���f.�����5)57/-�-��(�(7�-%'��;�!'/8G "���!'3)�
�)"��[k %'"X"�!4��(O!4% �1�c¨@S e �_¨ !43)��%'�c��%'�>�7"@5)��%'���]!:kH;d3)�8/-(6% �1/i�j!4�-"��)�'3)�85)�1S = "X()��?x�'���)()�
�r*g���'�4�,B��c!'"#�=��;d3_"�$w��!4�?�)���-B�3].�"�%'�z�<�'�1� a �8B�A)% �� ^�KS)UV3)����?�� �1�)()�9�#*g���'�4�,B��>!4"BF0)B`��;K!4�c���D!'3)�#5F��%'���^!�"�$ ??�8�{�6%'"X"�!4��({!'%'����02���)(W!'3)�r�)"X()�1���-� � < D = ��;K!c���>�8!'�
;d3)�-/8()%'����S a "�%��KM7��*@5)/-�,0\4 < D =

�

 <ED =
�

;=���g.��9�-�^!4��%'5)% ��!4��(O����¦s¯:q?3)�-��mn"�A)/-(g.��Y!43)�&%'�8B�3^!
3F���)(W� �-()�z�-�_5�"�� �8!'�-"�� � � � ?H�l0��,$¤!'�1%D�c��A7�'�'�-���`��/-�8*g�8�F�,!4�8"���0)�8�����^G_%'"X"�!4��(`!4% �1�z�-�
mY3)�-;d3 � � �EBX�n�-�?5)��%'���]!&"�$ � � � ? �KSQ°

q?3)�-�?� ;d3)�1*@����/8/-"�mY�E*@�1�'�'��B��>5F�,�'�'�8�)BC!4"r� "�/8���D!43)� � �-�7$<��%'�1�7;1��5)%'"�.)/-��*g�Y�K�¤���[�©«
� ��¬o�d���^�K�	�jS^q?3)�Y*g���'�4�,B��1�x!43)�,!h���7"[()� ��� % �1;1���8���1��$<%'"�* �8!4�x�7�1�-B�3X.�"�% �h�,%'�?�KM7��;K!4/�G
!43)���'��*g���,�Y!'3)"�� �c��!?mn"�A)/-(a%'��;1�1�������-�6!'3)��%'�1/-��.��1/-��(6!4%'����%'"X"�!4��(_�j! ��� S

¢��



� ���o� �X��
��X
 ! �>�N�9�#�:��� �)�N�=����� � � �u�u�,�¤� � ! ��������� !����2���T���f� ��� ! � �)�3�
��� �<�����	�5��� �
�3���

q?3)�r$���;�!Z!43F�,!��c��A7�'�'�-���W�1/8�-*@�-�F�j!4�-"��_;1���{.��rA)� �1({"������^G�*g�,!'%'��M�0��'A)B�B��1�:!4���KM]k
!4���)()�-�7B_*@�1� �4��B��@5F��� �'�8�)Ba!'"f¯:/-"X"�5^GWB�%4�,5)3)�10Q°a��SQ��S�0
B�%4��5)37��mY��!43�;�GX;1/8�1��0�.^GWyF% � !
� !'A)(7GX�-�)B>!'3)�?"�5��1%4�j!4�-"��)�s5��1% $<"�%'*@�1(r.^G#����A)� �'�i�,�r�1/-�8*g�8�F�,!'�-"���S e �r!'3)�-�s� �1;K!4�-"��#mh�
�KMX!4���)(r!43)�h*g���'�'��B��E5F�,�'�'�8�)B>��/8B�"�% �8!437* !4"9;1"�*@5)A7!'�n!43)�h5�"�� !4��%'�8"�%�*@�=�,�)�wmY3)���#¨
3F���J/-"X"�5)��S�§Z�Jmn�YmY�-/8/)�'����0]!43)�9��/-B�"�%'��!43)* ;=���g.��&()���[�8()�1(@�-�^!'"�!'3)%'���Z�:!d��B����1¦[�_���:k
�4��B��z5F�,�'�'�8�)B)0u�'"�/-A7!'�-"��a"�$x�@�'*g��/-/8�1%?�:G[�:!4��* "�$s�1\]AF�,!'�-"��)��0����)(`.)��;d�]�'A).)�:!4��!4A7!'�-"��
"�$w�#5)��% !'�i��/�� "�/-A[!4�-"���S

�
��� � � ���X� ����� �1��� �E�'�b�b�d�d�1���X�h�7�j�d�K�¤¬X�

3���! 7�
 D 
D;�"�%'% �1� 5�"��7(b!4"r�c/-"X"�5^G#B�%4�,5)3�S]U}�9.���B��-�g.]G#yF�7()�-�)BC�z()��;1"�*@5�"��'�8!'�-"��@"�$7�
 D 
c�8�O!43)�>$<"�/8/-"�mY�-�)BzmE�=G�¦

�±¢	� 32�K!c¨K
 �V7!9 " �'9��D.��C!43)�#/-"X"�5^G_B�%4��573��,�)( � 
 �V7!9 " � 0 �Z.��g�6� 5F���)�)�8�)B
�'A).7!'%'���z"�$w¨#S

�T£�� 32�K!��®¦ 
 �;9 � � 0 .��>!43)��� ��!&"�$��KMX!4%'�@��()B��1��SZ32�K!�� 
ZJ�� ( "NMNMNM " ��� Q ()�1�)",!4�
!43)�J�'�K!w"�$[�1�7()5�"��-�^!4�n���TS��,S80=���1% !'�-;��1�d��"�$7�1()B������8���hS1U��h;1��/-/,!43)�J�)"X()�1�
�-�)(7�KM[�1(
.]G��~¯:�'5��1;1�-��/��)"X()���1SQ° = "�!4�>!'3F�,!E!'3)���XA7*C.���%?"�$��'5��1;1�-��/��)"X()���?�-� � �<%'��;=��/8/
!43F�,!'���-�E!437�c�]A)*I.���%&",$w�)"��[kH�8�'"�/-�,!4��(6�)"[(7�1�&�-�¥¨ � �Z�KS

�� ^� 32�K!! � � ���#" �³.����'A);d3a!43F�,!

N$ `R < D = ¦I


%&&&&&&&&&' &&&&&&&&&(

�4 [�D < 5 6&% �

�� D 
��
 � D 
�� ��$3?3
 B � � "

�

�� D 
��
�� D 
�� ��$3? " B � � ���)(`?'@
 B "

� ��/-�'� M
q?3)�1�_7('*),+-+
 D 
 ¦I
 7�
 D 
;�. ;1"�%'%'���'5�"��)()�Y!4"@�C!4% �1�,S

= "�!'�&!'3F�,!J�-�#!437�-�J;=��� ��0 � < �-�x!437�Z�'�K!n",$��)���-B�3].�"�%'�J"�$ ?
�-� �c0]���)(�� < D = 
 � < � J B Q S

a "�%Z�@B��8���1�_%'"X"�!Z�7"[()� �X0�/8��! 7 � ¦ 
 � � 7('*),+-+
 D 
 � 0 � 0/ � ¦ 
 � �  � 0 � 0����7( � � ¦ 
 � � ��S
q?3)��!d��� �O�-�?�)"�m !4"ryF�)(}N 7��� R ( �-�¥�=�,;d3_"�$
!437�c�:GX� !4��*g�

�V7 � �  � � 7��� 
 � � " ¢ ! � ! � M
3���! 7 
� 00 
� ���)( � 
� .��c!'3)�I*g�,!'%'�-;��1�&�,$¤!'�1%9�c�,A)�'� �i���_�1/-�8*g�8�F�,!'�-"���S]U��z�]�)"�m�!43)�,!
*g���'�'��B��@5F���'� �-�)B_�-� � mY�-/8/s5)%'"��X�-(7�b�=�,;d3}�)"X()� ��� mY�8!'3��8�7$<"�% *b�,!'�-"��{�,.�"�A[!c!'3)�

¢ �



yF%'�:!C% "	m ",$ 7 
� ���)(�!'3)�gy)%'� !I�1/8�1*@�1�^!I",$ � 
� S�U}�g�)�1��(}!4"_;1% �=�,!'�b�)�Km *@�1� �4��B��1�
!43F�j!&��/-/8"	m ��� !4"@;1"�*g5)A[!4�D!437�c�7"��)t1��%'"@�1/8�1*@�1�^!4�Y�-�6!'3)�>yF%'�:!9% "�m "�$  
� S

�n"��)� �-()��%'�-�7BZ!43)�n"�.)�'��% �,�,!'�-"��)�s�,!w!'3)�E�1�7(@",$u/i���:!s�'��;�!'�-"���0jmn�n/-��!�!43)�?�7��m *g���'�'��B��
$<%'"�* ?�!4" B>�8�z!437�E�)"��)% "[",!4�1(c!4% �1�E.���¦o¯ q?3)���'�nmh"�A)/8(C.��J!43)�h���,/-A)����"�$F!'3)�n�7"��)t1��%'"
�1/8�1*@�1�^!4���-�I% "�m � � � ?H�2"�$� 
� �8$ � � �EBX��mh�1% �n!437�n5F��% �1�^!x"�$ � � � ?H�2�-�c!43)�h%'"X"�!4��(z!4% �1�,S�°

q�"{$<"�% *b��/8�-t���0�mh�`/8��!#�1��;d3f�)"X()�`?z% �1;�"�%'(³�{���1;�!'"�%�� < D < � � � � 0��,�)(³�1��;d3³��()B��
� ? " BX� � � 0 �#���1;K!4"�%�� < D = � � � � 07�'A);d3a!43F�,!1¦

� N�� < D < R � 
 N$ `R < D � � SFq?37�1�'������;�!'"�%'�9��%'�>y7M[��(_!437%'"�A)B�3)"�A7!?!'3)�c��/-B�"�%'�8!'3)*aS
� � < D = ;1"��^!d�,�-�)�C!'3)�¥�)"��)t��1%'"��1/8�1*@�1�^!4�#�8� % "�m � � � ? �C"�$  
� �-� �W%'"X"�!4��(®!4%'���¥�-�

mY3)�8;d3 � � � BX�?�8�?5F��% �1�^!&"�$ � � � ?H�KS
a %'"�* !43)���'�c()��yF�7�8!4�8"��)�Emh�z� �1�>!43)�,!Y!43)�>����;�!'"�%'��� < D = �'�,!4�8� $¤Gb!'3)��%'��;1A)% �'�-"��

� < D = 
�� < D < � �[ 6 � � � � �

�� D 
��
�� D 
��

�

�� D 
��
 � D 
�� � 4 [�D <�

� [�D < M
UV3)�1�6*@�1� �4��B��Z5F��� �'�8�)BI3F�,�nyF�)�8�'3)��(�0[�1��;d36�)"X()�+?�;=���g;1"�*@5)A7!'�rN 7 
< R ( D ( 
54 < ���)(N�� 
< R ( 
 4 < 
 < S 32�8���KmY�-�'� ?Z;1���};�"�*@5)A7!4�#!437�g!437�g5��1%:!4A)% .F�,!4�8"��{!4�1% *g�c�-��!43)�#yF% � !
%'"�m ",$  
< ���

� < 
	� <ED < � �[ 6 � � �

�� D 
��
�� D 
��

�

 � D 
 �
 � D 
�� � 4 [�D <�

� [�D < M
q?3)�Z�8�^!4�1% 5)%'�K!d�,!'�-"��@"�$
� < �-��!43F�j!>N�� < R � 
 N  
< R ( D � � S]U}�&�]�)"�mV!43F�,!D�V7 
< �  
< � 7�)< 
 � 
< S
q?3)��yF%'�:!9��\]AF�,!4�8"��¥"�$
!43)�8�?� GX� !'�1*a0�% ��mY% �8!'!'�1�a�-�O!'3)��"�%'�8B��-�F�,/o/i�,.���/-�-�7BC�-�

4 < N 7� R < �
�� � , ( N�� < R � N 7� R � � 
%4 < 
 < M �:¢ ���

�[�-�7;1�g!'3)�-�c�-��!4% A)�g$<"�%z�1��;d3�¢ !6? ! ��0
�1\]AF�,!'�-"��f�:¢����l0��8��$��,;�!=0
()�KyF�)�1�C�`�)��m
� GX� !'�1* "�$��1\]AF�,!'�-"��7�E$<"�% 7� S

= "�m�02;1"��7�'�-(7�1%�"��)/�G`!437�g��\XA)�,!4�8"��)��;1"�% %'���'5�"��)()�8�)Ba!'"a!'3)�#�)"X()�1�c�-�)(7�KM[�1(�.^G �DSa "�%?�=��;d3a"�$
!43)���'�c�)"X()�1�?mh�z3F�=���

� 4 � � � N�� � � R � ��N 7� R � � � ��
� 
 ¢
��@
 �

N�� � � R [ N 7� R � � 
54 � � 
 � � " �:¢N�^�

$<"�%#¢ ! �<! �?S��x\]AF�,!'�-"��f�:¢ ���>;�"�%'% �1� 5�"��7()�z!'"��¥�'A).)�:GX� !4��* "�$E�1\]AF�,!'�-"��)��!43)�,!
;=���¥.����'"�/����1(¥�8�)()�15��1�7()�1�^!4/�G�S �["707mY3F�,!&*@�1�'�'��B��>5F�,�'�'�8�)B#()"X�1�?�-�6!'3)�-�E;1���'���8�E!4"

¢�P



After message passing
between special nodes

1 2 3 4 5 6 7
1
2
3
4

6
7

5

1
1

1

1 2 3 4 5 6 7
1
2
3
4

6
7

5

1
1

1

1

1
1

1

After Backsubstitution

1 2 3 4 5 6 7
1
2
3
4

6
7

5

Structure of new system 
(Matrix H)

Special
nodes

Special nodes

êp¤�©w·Ñé{·ÑÙ�°�¦~²� ^°k²w¦k��¡�¬�¢���¸Ï£�»�£k°��W§ ¡�¬u�WÀ�²�¨�°k¤�¡E¢�£�¥���Êb¢w�W¥«­{»Ã�WÀ{²b¨�°k¤�¡E¢ �eà�é��~·ºÇ!¶���ªb¦k¡�Ë
 ^�W£k£�¬<¡�¦�£k¡E®�Á�¤¯¢w©¼°k¶�¤i£�¢w��¸ £�»&£�°��W§ ¤¯£u¥w¡E¢��5¤i¢�°x¸�¡@£k°���ªb£��ÄÙ�¡E®i²w°k¤�¡E¢�¡�¬º¨6£o²w­b£�»&£�°��W§ ¨�¢b¥
­b¨� oÒ�£o²w­b£�°k¤�°k²�°k¤�¡E¢Æ·
%'��()A);1��!437�c�:GX� !4��* "�$s��\]AF�,!4�8"��)�?"�$�"�% ()�1% � !4"#"��)��"�$�"�% ()�1%'�?S

�
��� � � ���X� � � � �j�	� � ���j¬}���Z� ���K� �	� � �K� ���C�	� �7� � ���j¬7�

3���!�
 � � ��� " �����)(
� � � ���³�'A);d3a!43F�j!?$<"�%?�=��;d3�¢ ! ? ! ��¦

N�
_R <ED � ¦I
�N 7 
< �  
< R ( D � "
N��2R < ¦I
 4 < 
 < M

q?3)�c� !4% A);�!'A)%'�c"�$�
 �-�Y�'3)"�mY�_�-� a �-B�A)%'� �XSFq?3)�z�:GX� !4��* "�$s��\]AF�,!4�8"��)�Y()�KyF�)�1(_.^G
�:¢����n;=���a.���% ��mY%'��!'!'�1�a���


 7� 
�� M
q?3)�C�:G[�:!4��* "�$s�1\]AF�,!'�-"��)�9()��y)�)�1({.^Ga�1\]AF�,!'�-"�� �±¢ �^�?;=���_.��z�'"�/�����(W.]Ga�:!d���)()��%'(
�c�,A)�'� �i���W��/-�-*@�-�)�,!4�8"���07mY3)�8;d3Wmn�CmY% �8!4�I3)�1% �#���>*g���'�'��B��C5F�,�'�'�8�)B)0��7"	m .���!Hmh�1�1�
"��)/�G !43)�¥� 5���;1�i�,/?�)"[(7�1�1S a "�%6¢ ! � ! �?0x/-��!�� � � � �C0x���)(�� � � � � � .��¥�'A);d3
!43F�j!�� ��¦I
 4 � � 
 � � ���7(®N�� �©R [ ¦I
 N�
aR � � D � � $<"�%c¢ ! �V! �?SFU}�c�-*@5)/-��*g���^!9�c��A7�'�'�-���
�1/8�-*@�-�F�,!'�-"��#!4"@�'"�/8���g�±¢ �^�n�-�O!'3)�>$<"�/-/8"�mY�-�)BImn�=G�¦

�±¢	� a "�% � 
 ¢�!4" �³()"
�T�^� = "X()� � ���'�1�7()��� ���,�)(�� ��!4"#�=��;d3_�)"X()�>�-� � � J�� � Q S
��.u�¥����;d3¥�)"[(7�(� [ � � � J�� � Q A)5�(F�,!'�1�E��!4�h5F��%4�,*g�K!4�1% �E�-�g!43)�Z$<"�/-/-"�mY�8�)Bcmn�=G

� [ � � [ ��� � � � � � �
� � � � � "

� [ � � [ ��� � � � � � �
� � � � � M

£ �



�T£��bUV3)�1�¥!43)��5)% "[;��1� �9�8�EyF�)�-� 3)�1(o0��1��;d3a�)"[(7� � � � � ;1"�*@5)A7!'�1�zN 7� R � � ���
N 7� R � � 
 � �

N � �©R � M �:¢=P^�

= "�!'�>!43F�,!?!'3)�-�&��/8B�"�% �8!437* ;�"�%'% �1� 5�"��7()�&!'"b��¯ *@�1� �4��B��c5)���'� �-�)B#����%'�'�8"��)°@"�$�� !d�,�[k
(F��% (�����A)� �'�i�,�a��/-�8*g�8�F�,!4�8"���S

�
��� � � ���X� �
��� �X����� ���K� � � � � � ���j¬

§9$¤!'�1%D!437�C���,/-A)���D"�$J!43)�C�,��% �i��.)/8�1�CN 7� R � � 0w¢ ! ��! � ��% �r;1"�*@5)A7!'�1(�0�!43)�KGW;=���W.��
.F��;d�]�'A7.)� !'�8!4A[!4�1(a�-�^!'"C!43)�D�:GX� !4��*�()�KyF�)�1(a.^G{�±¢����KS[q?3)�D�,��/-A7�D"�$2�=�,;d3}N 7� R < 0#?��� �;=���a.���$<"�A)�)(6$<%'"�*

N 7� R < 
 ¢
4 < � N���R < �

�� � , ( N � < R � N 7� R � � � M

	 ���o� �X��
��X
@! �>�N�9�1�!��� �1�N�=����� � � �u�u�j�<� � ! � �u�Z��� !����2���T���r� �����x�:��� �]�j���u�
�;�)�j�$�F�
� �>�g��� �<�����	�5�u� � �����

e �I!437�-�2�'��;�!4�8"��Imh�n;�"��)� !'%'A);K!x�YyF�)�8!'�J!'�-*@��;1"��^����%'B����^!x*g���'�'��B��n5)���'� �-�)BZ��/-B�"�%'�8!'3)*
!4"a;1"�*@5)A7!'�@!'3)�#���,%'�i�,�);1�#"�$?�1��;d3}��� !'�-*g�,!4"�%gN 7� R < 0�¢V! ? ! ��0
��SQ�r!43)�@()�i�,B�"��F��/
!4��%'*@�&",$�!'3)��;1"��,��%'�-���);1�>*g�,!'%'��M 74#S

e �W!43)�#%'"X"�!'�1(W!4% �1��0�mY3)�1���'"�/��X�-�)BO$<"�%@N 7��� R ( 0omh�@��%'�r% �=��/8/8GayF�)()�8�)B¥�6*b�,!'%'�­M � �
�'A);d3#!43)�,! � � 7 � �8�x/-"�mh�1%s!4% �i���7B�A)/i�,%10j���)(#!43)���#%'�=�,()�-�)B>"�A7!9N�� � 7 � R ( D ( ���)(_N�� � � � R (��� �1� �[��;�!4�8"��®µ^�lS�q?37�6�)��m *@�1�'�'��B����C�-�^!4% "[(7A);1��(®�-�}!'3)�O5)% ���X�-"�A7�C�'��;�!4�8"��®��/8/-"�m
A)�D!4"6;�"�*@5)A7!4�6N�� �  � R ( D � � $<"�%C¢"! �B!Z�?SoU��C�)"�mp�8�^!4%'"X()A);��r�)��m *@�1�'�'��B����D!4"
;1"�*@5)A7!'�g!'3)�byF% � !r% "	m "�$ � 
� ¦I
 � � � 
 � � �¤!43)�b�����1;�!C"�$?!43)�b%'"�m "�5��1%4�j!4�-"��)�
"��`!'3)�C�-(7�1�^!4��!HG`*g�,!4% ��M)�KS��n"�*@5)A7!'�-�)B�N � 
� R ( D � $<"�%Z�1��;d3{�)"X()� �#mn"�A)/-({��/8/-"�m�A)�9!4"
;1"�*@5)A7!'�a!'3)�a;1"�*@5)/-�K!4�65�"�� !'�1% �-"�%#;1"��,��% �i���);�� 74r0�.)A7!@()"��-�)B��'"�mn"�A7/-( �-�);�%'�=�,�'�
�KM[;1���'� �8����/8G�!43)�O;�"�*@5)/-�lM7��!HG{"�$E!'3)�O��/8B�"�% �8!437*_S��X�-�);��gmh�6��%'�g�-�^!4��%'��� !4��(®"��)/�G{�-�
!43)�6(7�i��B�"��F��/x!4��%'*@�C"�$ 74r0�mh�a�7�1�1(®!'"�;1"�*@5)A7!'�6"��)/�G�!'3)�6%'"�mY�aN � 
� R ( D � $<"�%I�=��;d3
�'5��1;��i��/��)"X()� � � �ZS

£[¢



3���!c¢ ! � ! �³.���y[M7��(�Suq�"@;1"�*g5)A[!4� 8 � 
� � ; ( D < 0[mn�c"�.)� �1% ���c!'3F�,!

8 74 ;
� �ED < 
 (��� � 8 � 
� � ; ( D < "

8 74 ; < D � � 
 (� � N � 
< R ( D � � M
�hGO!'3)��� GX*g*@��!'% G6",$ 74 mh�c3F�=���>!43F�j!

8 ��
� � ; ( D < 
 4 � �4 < N ��
< R ( D � � M
e �_�X�-�Km�"�$�!43)�8�10Fmn�z�-�^!4% "[(7A);1���)�Km�*g���'�4�,B��1�&!4"@5)%'"��X�-()�c�=�,;d3��)"X()� ��� mY�8!'3a!'3)�
�-�7$<"�%'*g�,!4�8"��g�7�1;1���'�'��% G6!'"r;1"�*@5)A7!'���I���1;K!4"�%�� � � � � � 0)�'A7;d3a!'3F�,!=0�N�� � R � 
 N � 
� R ( D � � Sa �-% � !hmn�DyF�7(6�KM[5)%'���'� �-"��)�?$<"�%J!43)�Z()�1� �-%'��(¥�1/-��*g���^!4�E"�$hN � 
� R ( D � ���7(O!43)���Omn�D!'%4���)�±k
/i�,!'�D!43)��*~!4"#*@�1� �4��B����1S

e �W!43)�r% "["�!'�1(�!'%'�1�,0��8$x!'3)�a��A7�)�-\]A)�=�Z5F�,!43bv "��8�)�-�7Bg!437�r%'"X"�!>�)"X()�r���7( � � � �8�C¢�
? ( " ? � "NMNMUMU" ?��5
 � �<0)!'3)�1�
N ��
� R ( D � � 
 � &)(3[�, (

�� � �

�� � D 
�� �
	 L
�� � D 
�� �
	 L

 < ��	 L

�
 M
q�"@A)� ��!'3)�-�?�lM[5)%'���'�'�8"��`�8�6!43)���)"��XkH%'"X"�!'�1(6!4% �1���c07mn�c()�KyF�)��
 <ED = � � � !437%'"�A)B�3


 < D = 
 N 7 
� R < D < 
 �

�� D 
��
�� D 
�� � 4 < D =� "

���)(®�8�]!'�1% 5)%'�K!r�8!I���{¯:!'3)�A?-�f!43®(7�i��B�"��F��/��1/8�1*@�1�^!r"�$ � 
� �-�®�,�]G�%'"X"�!'�1(}!'%'�1�b�-�
mY3)�-;d3�� � �EBX�c�8�z5)��%'���]!I"�$�� � � ?H�lS�° e $?!'3)�b5)�,!43av "��-�)�8�)B � � � ���)( ��� �-� � �8� � � 
B ( " B � "NMUMNMU" B���
 �C!43)���

N ��
� R ( D � � 
 � &)(3[�, (
�� � �


�� � D 
�� �
	 L
�� � D 
�� �
	 L

 = � D = �
	 L

�


e �_"�%'()��%E!4"#;1"�*@5)A7!'�c��/-/�!43)��%'��\]A)�-% �1(a5)%'"X()A);K!4�10)mh�c()��yF�7�����1;K!4"�% ��� < D < 0�� < D = 0u���)(� < � � � � 0F� A);d3_!'3F�,!

N�� < D < R [ 

%&&&' &&&(
¢z��$�?�
 � [ "
� ��/-� � "

���)(�� < D = �-�Y�6¬o���f�b�d�d�1���X�>$<% "�* �)< !4" �>= 0F�4�,!'�-�:$¤G[�8�)Br!43)��% �1;1A7%'�'�8"��

� < D = 
�� < D < � �[F6 � � � � �

�� D 
��
�� D 
��

 [�D < � [ D < M

£�£



1 2 3 4 5 6 7
1
2
3
4

6
7

5

Structure of new system 
(Matrix H)

1 2 3 4 5 6 7
1
2
3
4

6
7

5

Special
nodes

Special nodes

Structure of matrix J

1

1

1

? ? ? ? ?

??

??

?

??

??

??

?

? ? ? ? ? ?

?

1

êp¤�©w·rò�·ÐÙ�°�¦o²� ^°k²w¦o�y¡�¬p§�¨�°�¦o¤i ^�W£��è¨�¢�¥���¬<¡�¦u ^¡E§¼ªb²w°k¤i¢w©�°k¶w�Âª}¡E£k°���¦o¤�¡�¦!Á�¨�¦o¤i¨�¢� ^�W£W·�îZ¦o¦k�W® Ë
��Á�¨�¢G°È�W¢G°�¦o¤i�W£È¤i¢���¨�¦k�Â§�¨�¦kÒ��W¥�¸È¤�°k¶�À�²w�W£�°k¤i¡E¢�§¼¨�¦kÒ&£�·

UV3)�1��*g���'�'��B��¥5F��� �'�-�7B�3)���ryF�)�-� 3)�1(o0J�1��;d3 �)"[(7� ?�;�"�*g57A7!4���#���1;K!4"�% � < �8� !'3)�
$<"�/-/8"�mY�-�)BImn�=G

� < 
 � < D < � �[ 6 � � �

 � D 
��
 � D 
��

 [�D < � [ D < M

q?3)�¥�-�^!4��%'5)% ��!4�,!4�8"�� �-�z!43F�,!¥N � < R � 
²N � 
< R ( D � � S�UV�8!'3 !43)�6�8�7$<"�% *b�,!'�-"���;1"�/8/-��;�!4��(®.^G
�=��;d3 �)"X()��0�mn�¥;=�,��;�"��)� !'%'A);K!g�{�7��m��:GX� !4��* "�$&�1\]AF�,!'�-"��7�10�v A)�:!@���rmn�¥()�8( $<"�%
;1"�*@5)A7!'�-�)Bc!43)�Z*g�1����0[��/8!'3)"�A)B�3g�-�@!43)�8�n;=�,�'�Zmh�>5���% $<"�% * %'"�mV"�5��1%4�j!4�-"��)�10X�)"�!h!4"
yF�)(¥!43)��� "�/-A7!'�-"��6",$�!'3)��� GX� !'�1*a0�.7A7!Y!4"ryF�)(¥!43)��()�-��B�"��)��/o��/-�1*@�1�^!'�&",$ 74#S

U}��()�KyF�)� 
 ���)(�� ���?.���$<"�% ��0u���7(`�r*g�,!4% ��M�� � � � � " ���'A);d3a!43F�,!

N��oR < D = ¦I

%&&&&&&&&' &&&&&&&&(

¢ �8$3?�
5B �� � "
N � = R � �8$3?�
 � � � � "
� �1/-� � M

= "�!'�x!43F�,!2!'3)���1/-��*g���^!4�
�-���#!43F�,!
3F�=���h.��1���I()�KyF�)�1(I���
t1�1% ")0	��% �J% �=��/8/8GZA)�)�]�)"�mY��0
.)A7!C!'3)��G}��% �OA)�)�8*g5�"�% !4���^!z$<"�%I"�A)%z5)A)% 5�"�� �1��Ssq?3)�O�:!4%'A7;�!4A7%'�6"�$	���8�I� 3)"�mY�®�-�a �-B�A)%'� �7SEUV37�1� � "�/8�X�8�)B®!43)���'A).7� GX� !'�1* "�$I��\]AF�,!4�8"��)��0Y!'3)�{�����1;K!`"�$z!43)�{% "	m
"�5��1%4�j!4�-"��)�n"��O!'3)�>%'"�mY�?"�$
��3F�=���>!4"C.��D% �1;1"�%'()��(�S �[�-�7;1�D�8�7$<"�%'*g�,!'�-"��g��.�"�A7!n!'3)�
*b�j!4%'�­M��W�-�h()�-�:!4% �-.)A7!'�1(6�,*g"��7BC��/8/��)"X()���10[mh�>�)���1(O!4"C!'%4���7�'*@�8!J!43)�D�8�7$<"�% *b�,!'�-"��
��.�"�A7!O!'3)��%'"�m "�5��1%4�j!4�-"��)�b5��1%:$<"�%'*@�1(f.^G�!43)�W� 5���;1�i�,/Z�)"X()�1�O!'" �=�,;d3 �7"[()�`�-�
¨@S a "�%�!43)�8�102�=�,;d3 �'5��1;��i��/J�)"X()�g% �1;�"�%'()�C�a!437�g��/-�-*@�-�)�,!4�8"���$���;�!'"�%cA)�'��( �-���=��;d3
"�5��1%4�j!4�-"��r�-� �X!4��5_¢KkH.#"�$�!43)�&��/8B�"�%'��!43)*aSjq�"�.��&� 5���;1��yF;�0�mh�9/8��!��1��;d3g� 5���;1�-��/)�)"X()�
� [ % �1;�"�%'(��g���1;�!'"�%
� [ � � � � �'A);d3{!43)�,!��,$¤!'�1%D*@�1� �4��B��I5F���'� �-�)B70�� [ ;1"��^!d�,�-�)�Z!'3)�
�1/8�-*@�-�F�,!'�-"��a$���;�!'"�%'�cA)� �1(}.^G{�)"X()� � [ ()A)% �-�)B¥!437�@� "�/-A[!4�-"���",$n!437�g� A).)� GX�:!4�1*+"�$
�1\]AF�,!'�-"��7�1S a "�%#()"��-�7B{!'3)�-��0xmn�a�-�)��!4�-��/-�8t1��� [ � � �#" �#"NMNMNM " � � 0 0J���)(���()(�!'"�!'3)�

£� 



A)5�(F�,!4��"�5��1%'�,!4�8"��)�?()�KyF�)��(`�-� �]!4�15�¢�kH.¥"�$
!437�z�,/-B�"�% �8!'3)* !43)�>$<"�/8/-"�mY�-�)BI%'A)/8�

N � [ R � � � N�� [ R �
N � �­R � M

§9$¤!'�1%&*g���'�4�,B���.��K!Hmn���1�W�'5��1;��i��/��7"[()���93)���9.��1���_yF�7�-�'37�1(�0u�=�,;d3`�'5��1;��i��/2�)"X()� � � �
�'���)()� � �<0�N�� �©R � 0����)( 4 � � !'"6�����1% G{",!43)��%>�)"[(7�r�-��¨@S��J�,;d3��7"[()� ?E!'3)�1�{()�KyF�)�1�z�
����;�!4"�% � < ¦

N � < R � 
 4 � �4 < N�� < R � "
�'"¥!43F�j!ON � < R � 
 8 � 
� � ; ( D < S�§9$¤!'�1%>!43)�8�10��7"[()� ?Y%'��5)%'"X()A);��1��!43)�#%'"�m "�5���%4�,!'�-"��)�>5��1%±k
$<"�%'*@�1(#()A7%'�-�7BD!43)�Y�'"�/-A7!'�-"��C",$�!'3)�Y�'A).)�:GX� !4��* "�$��1\]AF�,!'�-"��)�J���7(#y)�)()�x!43)���-%x�K�o��;�!
"�� � < �<mh�zB�������!43)�c()�K!d���8/-�?"�$s!'3)�z��/-B�"�%'�8!'3)* �-�¥!43)�c�)�KMX!Z�'�1;K!4�8"��u�KS a �8�F��/8/8G�0X�)"X()�
�)< ;=���a;1"�*@5)A7!'���8!4�?5�"��:!4�1% �-"�%h���,%'�i�,�);1�����

8 74 ; < D < 

%&&&' &&&(
N � < R � ��$3?3
 � � � � "
(� � � ¢'� � 0< � < 
 ��$3?��� � M

e �a!'3)���)�KMX!&�'��;�!'�-"��¥mn�c5)% "	�X�8()��5)�'��A)()"X;1"X()�1�Y$<"�%E!437�z�,/-B�"�% �8!'3)*g�h5)%'���'���]!'�1(�S

��� �
��� ��� !�� � �^� � � � �u���j�¤� � ! � ����� ��� !����2���T��� � ��� ! � �)�3� �)��
 �"�)�j����F�
� �>�g��� �<�����	�5��� �
�3���
q�"g�'A)*@*g��%'�8t1�D!437�z;�"�*g57/-��!'��5)%'"X;1��()A)%'�,0�mh�c5)%'"��X�-()��!437�I��/8B�"�% �8!437* �8�a!'"�!4")S)U��
5)%'���'���]!g!43)�`��/-B�"�%'��!43)* !43F�j!b;�"�*g57A7!4���@!'3)�_5�"��:!4�1% �-"�%#*@�=���7�b���7(��,��%'�-���);��1�1S e $
"��)/�Gb!437�c*@�=�,�)�&��%'��()���'�-% �1(�0)!'3)��5F��%:!9",$�!'3)��;1"X()�>!43F�,!Y;�"�*@5)A7!4���&!'3)�>�,��%'�-���);1���
;=���W.��C"�*@�8! !4��(�S�U��C5)% �1� �1�^!�!Hmn"O���1%'� �-"��7�>"�$�!43)�r�,/-B�"�% �8!'3)*_¦u�g;1�1�^!'%4��/8�-t1��(�����%:k
�'�8"��C!43F�j!x;=���r.��E�8*g5)/8�1*@�1�^!4��(C"��#�D� �-�)B�/8�n5)% "[;��1� �'"�%�0]���)(#�D()�8� !4% �-.)A[!4�1(I"��)�E!43)�,!
;=���@.��?�-*@5)/-��*g���]!'�1(r�8�#��(7�-� !'%'�8.)A7!4��(r$����'3)�8"��#"���0�$<"�%x�KM7��*@5)/-�,0^�>�'�1�7�'"�%��)�K!Hmn"�% �
mY3)�1% �z�1��;d3a�)"[(7�c3)���&�#*@�=�,�'A)% �1*@�1�^!#� < S

�n��$<"�%'�z��5)5)/�G[�8�)Br!43)�z��/8B�"�%'��!43)* �8!Y�8�&�7�1;1���'�'��% Ga!4"#yF�)(`�g�'5)���)�)�8�)Bg� A).7!'%'�1�	��"�$
¨@07���)(O!'3)�>�'�K!Y"�$2�'5��1;��i��/��7"[()���#�DS e �O!'3)�>;1���^!4%4�,/-�-t��1(O���1%'� �-"��¥"�$�!'3)����/8B�"�%'��!43)*a0
!43)�8�D;=�,�W.��r()"��)�r.^G��'5��1;��8$¤GX�-�7B6�O%'"X"�!>�)"X()� ��� 0����)({�,5)5)/8GX�8�)B6´D�¡v �]�:!4%4�����>�,/-B�",k
%'��!43)* !4"6yF�)({!43)�#� 3)"�% !'�1�:!z5)�,!43{$<%'"�* �����1% G{�7"[()�r!'" ��� L��'����0�$<"�%>�KM7��*@5)/8��0�NQ£jRTS
e �`!437�I()�8� !4% �-.)A[!4�1(_�-*@5)/-��*g���^!d�,!'�-"��¥"�$s!'3)�C�,/-B�"�% �8!'3)*_07�=��;d3W�)"X()�c;=���`%'A)�W´D� v ��k
� !'%4���Q�E��/8B�"�% �8!437* !'"zyF�)( �cS �X�-�);��9�K���1%:Gb�7"[()�&�KM[��;1A7!'�1�n!'3)�Z�'��*g�I��(7��!4��%'*@�-�)�8� !'�-;��
��/-B�"�%'��!43)*a02�=��;d3 "��)�Oy)�)()�r!43)�6�'��*@�O�'5F�,�)�)�-�7B�� A).7!'%'�1�/�cSw§9�)"�!'3)�1%#��575)%'"^�,;d3�0
�-�C!'"W�KM[�1;�A7!4�_�W()�-�:!4%'�8.)A7!'�1( �n��/-/-*g���[k a "�%'(}��/-B�"�%'�8!'3)* .��K$<"�%'�6�:!d��%:!4�8�)BW*g���'�'��B��

£ �



5F��� �'�-�7B)S7q?3)�8�E%'��()A);��1�?!43)���,*g"�A7�]!n"�$
�-�7$<"�%'*g�,!4�8"��@!'3F�,!n�=��;d3¥�)"X()�>%'��\]A)�-% �1�1S a "�%
�6()��!4���-/8�1({5)%'���'���]!4�,!4�8"���"�$E´D� v �]� !4%'���Q�102�n��/-/-*g���[k a "�%'(�0����7(�"�!'3)�1%c��/8B�"�% �8!437*g�&!4"
�'"�/����>!437�c� 3)"�%:!4�1�:!Z5)�,!43¥5)% "�.)/-��*_07�'�1�gNQ£jRTS

q�"g"�%'(7�1%9!'3)�c;1"�*@5)A7!4�,!4�8"��)�&�-�¥!43)�z()�-�:!4%'�8.)A7!'�1(��,/-B�"�% �8!'3)* mh�I% �1\]A)�-% �z!'3F�,!9�=��;d3
�)"X()�D3F���E�CA)�)�-\]A)�Z�-()���]!'�8$¤GX�-�7BC�]A)*C.��1%1S[q?3)�-�n�-�E� 5���;1�i�,/-/8G#�8*g5�"�%:!d���^!JmY3)�1�¥�'"�/8�^k
�-�)Br!'3)���'A).)�:GX� !4��* "�$w��\]AF�,!4�8"��)��S

q?3)�@5)%'���'�1�^!4�,!4�8"���",$h!'3)�@��/-B�"�%'�8!'3)*@�9$<"�/8/-"�mY�1S�q?37�b��/8B�"�% �8!437*g�Z��%'�r5)% �1� �1�^!4��(®���
5)�'��A)()",k ;1"X()��S

��� ��� � �K¬ � �'���©���j�'�b���Q�X�j�K� � �X�

U}���)"�m 5)%'���'�1�^!Z�@;��1�^!4%'��/-�8t1��(_�,/-B�"�% �8!'3)* !'3F�,!Y;1���_.����-*@5)/-��*g���^!4�1(6"��_�#�'�8�)B�/8�
5)%'"X;1���'� "�%1S

�n�1B��-�¥;1���]!'%4��/8�-t��1(_��/-B�"�%'�8!'3)*
� ¬�� � � ¦ §�B�%4�,5)3a¨ 
p�V7!9 " �'9��E"�� � �)"X()�1��J �)< Q �<-, ( S§�5)%'���'5��1;��8yF��(`%'"X"�!?�7"[()� �XSa "�%?�=�,;d3�¢�! ? ! ��0u�@�c�,A)�'� �i���¥����%'�)��/�¦ < < D < � �)< " � < ���<�1\]AF�,!'�-"��a ^�lSa "�%?�=�,;d3 � ? " BX� � �'9w0u�@�c��A7�'�'�-���¥����%'�)��/�¦ < < D = � �)< " �>= �>�<�1\]AF�,!'�-"��a ^�lS

§�����;�!4"�%&",$w"�.7�'�1%:�,�,!4�8"��)�10X� � � ���YS
� � � � � � ¦Jq?3)�c5�"�� !4��%'�8"�%E*@�=����N 7� R < 0u�,�)(6���,%'�i�,�);1� 8 74 ; < D < "�$��=�,;d3 �)< Sa �8�)(a�#� 5F���)�7�-�)B#�'A7.7!4% �1�H� 
p�87:9 " � 0 �E"�$w¨@0[$<"�%?�KM7��*@5)/-�>.^G¥% A)�)�)�8�)B

´D�¡v �]�:!4%4�����Y��/8B�"�% �8!437* "��`¨ mY��!43a%'"X"�! �XS
´D��y)�)��¦

� ¦I
 �'9 � � 0 "
�p¦I
 �)"��[kH�8�'"�/-�,!4��(O���1%:!4�8;1�1�&�-�a¨ � � M

a "�%?�=�,;d3_�)"X()�H? � J]¢ "NMUMNM�" � Q (7��yF�)�,¦
� < ¦ 
 J]¢ !5B"! � ¦Z� ? " BX� � � 0 Q "
� <ED = ¦ 
 � < D = � J B Q "

N � < D < R � ¦ 
 %&&&' &&&(
¢c�8$�?3
 � � "
� �1/8�'� M

£�ª



N�� < D < R = ¦I


%&&&&&&&&&' &&&&&&&&&(

�4 [ D < 576 % �

�� D 
��
�� D 
�� �8$3?3
 B � � "

�

�� D 
��
�� D 
�� �8$3? " B � � ���)( ?'@
 B "

� �1/8�'� M
�Y�15��=�,!a "�%?�1��;d3_�7"[()�H? � J]¢ "UMNMNM " � Qa "�%n�=��;d3_�)"[(7�;B � � <

e $s��/8/�*@�1�'�'��B����Y$<% "�*~�7"[()���9�8� � < D = 3F�=���c.����1�a%'�1;��1�����1(o0
;1"�*@5)A7!'��¦

4 < D =
�



�

�� D 
��
�� D � � � �[ 6 � � � � 4 [�D < "4 < D =

�

 < D =
�

Z�

�

�� D � �
�� D � � � <\� �[ 6 � � � � 4 [�D < 
 [�D < "

4 < D = 

�

�� D 
��
�� D 
�� � � � � � � � �� � � � � � W� � � � � �� ��� � ����� � � �� "

4 < D = 
 < D = 
6� ��� � � � �� ��� � �� � ��� � �� � � � � ��� � � �� 4
<ED =
�

 < D =
�
"

� < D = 
 � < D < � �[ 6 � � � � � � � � � �� � � � �� � � � � �� � � � � ��� � � �� � [�D < "
� < D = 
 � < D < � �[F6 � � � � � � � � � �� ��� � �� � � � � �� ��� � � ��� � � �� � [�D < M

� �^!'�-/��K���1%:Ga�)"[(7�>3F���Y%'��;1�1������(`*@�1�'�'��B����&$<% "�*���/8/��8!'�?�)�1�8B�3].�"�%'�1Sa "�%?�=�,;d3_�)"X()�H? � J]¢ "NMUMNM�" � Q ;�"�*@5)A7!4�,¦
4 < 


�

�� D 
��
�� D � � � �[ 6 � � 4 [�D < "

4 < 
 < 
6�
�

�� D � �
�� D � � � <\� �[ 6 � � 4 [�D < 
 [�D < "

� < 
 � < D < � �[ 6 � � � � � � � �� � � � �� � � � � �� � � � � ��� � � �� � [�D < "
� < 
 � < D < � �[ 6 � � � � � � � �� � � � �� � � � � �� � � � � ��� � � �� � [ D < M

a "�%?�=�,;d3_�)"X()� � �<0 � � J]¢ "NMNMNM " � Q (7��yF�)� � � " � � � � � � 0u���)( � � � � ��!'3)%'"�A7B�3�¦
� � ¦I
�� �#" �#"NMUMNM�" � � 0 "
� � ¦I
 4 � � 
 � � "
N � �©R [ ¦I


%&&&' &&&(
4 � �S� N�� � � R � �8$�� 
 � "
N�� � � R [ �8$�� @
 � M

a "�% � 
�¢c!'" ��()"

£�µ



a "�%?�1��;d3 � � J]¢ "UMNMNM " � Q � J � Q A)5�(F�,!'��¦
� [ � � [ ��� � � � � � �

� � � � � "
N � [ R � � � � � � � �

� � � � � "
� [ � � [ ��� � � � � � �

� � � � � Ma "�% � 
�¢c!'" ��;1"�*@5)A7!'��¦
N 7� R � � 
 � �

� � � � � Ma "�%?�=�,;d3_�)"X()�H? �� � ;1"�*@5)A7!'��¦
N 7� R < 
 (� � � 4 < 
 < � ��� , ( N�� < R � N 7� R � � � M

a "�% ?3
 ¢�!4" � �-�)��!4�-��/-�8t1� � < !'3)%'"�A7B�3�¦
N � < R � ¦ 
 � � �� � N � < R � Ma "�% � 
�¢>!4" ��()"a "�% � 
 ¢>!'" ��A)5�()�,!4�,¦

N � < R [ � N � < R [ � N � < R � N � [ R � Ma "�% � 
�¢>!4" ��A)5�(F�,!'��¦
N � < R � � � �

�
� �

� � � � � Me $3?3
 � � � � ;�"�*g57A7!4�,¦
8 74 ; < D < 
pN � < R � "

��/-�'��;�"�*g57A7!4�,¦
8 74 ; < D < 
 (� � � ¢ � � 0< � < 
 M�x�)(`�,/-B�"�% �8!'3)*_S

��� ��� � �-� � �l� � � � �'�6���Q�X�j�l� � �X�

U}�c�)"�m�5)% �1� �1�^!D�#()�8� !4% �-.)A[!4�1(_��/8B�"�%'��!43)* mY3)�8;d3`;=�,�`.��c�8*g57/-�1*@�1�^!'�1(¥.^G¥�)"[(7�1�
5F��� �'�-�7Bg*@�1� �4��B����?!4"#�=��;d3_"�!437�1%Y���Y�-�a�r�'���)�'"�%9�)�K!Hmn"�%'�uS

q?3)��$<"�/-/8"	mY�8�)BC�,/-B�"�% �8!'3)* �8�?�KM[�1;�A7!4��(W�,!Y�1��;d3_�7"[()�,¦

�n�1B��-�¥()�-�:!4% �-.)A7!'�1(a��/8B�"�%'��!43)*
� ¬�� � � ¦ §Z�a�-(7�1�^!4��!HGO�]A)*C.��1% ?'S

q?3)�c�-()���^!4�8!HGb"�$w�#57%'�1� 5���;1��yF�1(_%'"X"�!Y�)"X()� �[S
§�B�%4�,5)3a¨ 
p�V7!9 " �'9��?���)(6!'3)���-()���]!'�8!HG6",$w�K���1%:G¥"�!437�1%Y�)"X()���-�a¨@S2D.)�'��% �,�,!'�-"�� � < � � �CS
§ �c�,A)�'� �i���¥����%'�)��/�¦ < < D < � �)< " � < �lSa "�%?�=�,;d3 � ? " BX� � �'9w0u�@�c��A7�'�'�-���¥����%'�)��/�¦ < < D = � �)< " �>= �>�<�1\]AF�,!'�-"��a ^�lS

� � � � � � ¦Jq?3)�c5�"�� !4��%'�8"�%E*@�=����N 7� R < 0u�,�)(6���,%'�i�,�);1� 8 74 ; < D < �<�1\]AF�,!'�-"��a ^�lS

£ �



a �8�)(a�#� 5F���)�7�-�)B#�'A7.7!4% �1�H� 
p�87:9 " � 0 �E"�$w¨@07A)�'�8�)B)0)$<"�%?�lM)�,*g5)/8�
´D�¡v �]�:!4%4�����Y��/8B�"�% �8!437* "�� � mY�8!43¥% "["�!Y�7"[()� �XS
´D��y)�)��¦

� ¦ 
 �'9 � � 0 "
� ¦ 
 �7"��[kH�8�'"�/-�,!4��(O����% !4�8;1���9�8�_¨ � � "
� < ¦ 
 J]¢ !5B"! � ¦Z� ? " BX� � � 0 Q "
� <ED = ¦ 
 � < � J B Q "

N�� < D < R = ¦I


%&&&&&&&&&' &&&&&&&&&(

�4 [ D < 576 % �

�� D 
��
 � D 
�� �8$3?3
 B � � "

�

�� D 
��
�� D 
�� �8$3? " B � � ���)( ?'@
 B "

� �1/8�'� M

N � < D < R � ¦ 
 %&&&' &&&(
¢c�8$�?3
 � � "
� �1/8�'� M

�Y�15��=�,!a "�%-B � � < ()"
e $w��/8/�*g���'�'��B��1�?$<% "�*~�)"X()���9�8��� < D = 3)�����z.��1���`% �1;1���8���1(�0
;�"�*@5)A7!4�,¦

4 < D =
�



�

�� D 
��
�� D � � � �[ 6 � � � � 4 [ D < "

4 < D =
�

 <ED =
�

6�

�

�� D � �
�� D � � � <\� �[F6 � � � � 4 [�D < 
 [�D < "

4 < D = 

�

�� D 
��
�� D 
�� � � � � � � � �� � � � � � W� � ��� � �� ��� � � ��� � � �� "

4 < D = 
 < D = 
6� � � ��� � �� � � � �� � ��� � �� ��� � � ��� � � �� 4
< D =
�

 < D =
�
"

� < D = 
 � <ED < � �[ 6 � � � � � � � � � �� ��� � �� � � � � �� � � � � ��� � � �� � [�D < "
� < D = 
 � < D < � �[ 6 � � � � � � � � � �� � � � �� � ��� � �� � � � � ��� � � �� � [�D < M

�[�1�)(¥!437�1�'�c\]AF���^!4��!4�8�1�E!4"	BFS
� �^!'�-/���/8/�*@�1�'�'��B����Y$<% "�*��)"X()���&�8� � < 3F�=���c.��1�1�_%'��;1�1������(�S
�n"�*@5)A7!'��¦

£ �



4 < 

�

�� D 
��
�� D � � � �[ 6 � � 4 [�D < "

4 < 
 < 
6�
�

�� D � �
�� D � � � <\� �[ 6 � � 4 [�D < 
 [�D < "

� < 
 � < D < � �[ 6 � � � � � � � �� � � � �� � � � � �� � � � � ��� � � �� � [�D < "� < 
 � < D < � �[ 6 � � � � � � � �� � � � �� � � � � �� � � � � ��� � � �� � [ D < M
e $ ?�
 � [ � �V�-�?� 5���;1�i�,/�0)()�KyF�)� � � " � � � � � � 0)���)(
� � � � ��!437%'"�A)B�3�¦

� � ¦I
�� �#" �#"NMUMNM�" � � 0 "
� � ¦I
 4 � � 
 � � "
N � �©R [ ¦I


%&&&' &&&(
4 � �S� N�� � � R � �8$�� 
 � "
N�� � � R [ �8$�� @
 � M

�Y�15��=�,!
U}����!E$<"�% � �<0 � �<0u���)( � �o� �1�^!Z.^G¥� 5���;1�i�,/��)"X()�1�?mY�8!'3 � � ��S
� 5�()�,!4�

� [ � � [ � � � � � � � �
� � � � � "

� [ � � � � � � �
� � � � � "

� [ � � [ ��� � � � � � �
� � � � � M

� �]!'�-/ � � �D�8�E!43)��� 5���;1�i�,/��)"[(7�DmY�8!43a/-�1��� !Y�8�)()�lM6!43F�j!Y3F���Y�)"�!Y� �1�^!
��!4�?�-�[$<"�%'*g�,!4�8"���S
�[���)(
� [ 0 � [ 0u���)( � [ !4"#�����1% G¥",!43)��%&� 5���;1�-��/��)"X()��S
�Y�15��=�,!

U}����!E$<"�% � �<0 � �<0u���)( � �o� �1�^!Z.^G¥� 5���;1�i�,/��)"X()�1�?mY�8!'3 � 4 ��S
� 5�()�,!4�

� [ � � [ � � � � � � � �
� � � � � "

� [ � � � � � � �
� � � � � "

� [ � � [ ��� � � � � � �
� � � � � M

� �]!'�-/�*@�1� �4��B��1�Y$<%'"�*~��/-/��)"[(7�1�&�-� � 3F�=���c.����1�a%'�1;��1�����1(oS
�n"�*@5)A7!'��¦

N 7� R < 
 �
�

� �
�
�
� S

�[���)(}N 7� R < !'"#������% G¥�)"��)�'5��1;��i��/��)"X()���-�a¨#S
�[���)(V4 < 0
N�� [ R [ 0F�,�)( � [ !4"#�����1%:G_",!43)��%&�7"[()�>�8�a¨@S

�1/8�'�

£�P



Þ�²�§Â­Ð��¦(¡�¬I¡�ªÐ��¦o¨�°k¤�¡E¢�£
ó±· çI·b¤i¢@°�¦k��� �!· ó±· çD·r§��W¨�¢�£ �È· ó�· çI·b§��W¨�¢b£

Ý�¡E§�ªr²w°k¨�°k¤�¡E¢ ¨�¢�¥�Á�¨�¦o¤i¨�¢� ^�W£
Y < D =� ½ Y <ED =��� <ED =� ½ � ����� � � ����� � �9����� �
Y <ED = ½ Y < D = � <ED =
� <ED = Ë � �����	� � �9�����
� �
� < D = Ë Ë �9�����
� �
Y < ½ Y < � < �9��� � �9��� � � ��� �
� < Ë �9���
� � � ���	� �
� < Ë Ë � ���	� �
Ù�¡E®i²�°k¤�¡E¢@¡�¬I£o²w­b£�»&£�°��W§ Ë � ��� � � � ���	� � �� ¨� kÒ&£k²w­b£k°k¤�°k²w°k¤�¡E¢ Ë � � ��� R
� ��� � �9� ��� R
� ��� �
ÇuÜgÇIÚ�ñ � ����� � � �����	� � � ���	� � �

ÇI¨�­b®��¼à
Ý�¡E§¼ªb¨�¦o¤i£�¡E¢0¡�¬( ^¡E§�ªr®��^É&¤i°k¤��W£y¡�¬(§��W£k£k¨�©��6ªb¨�£k£k¤¯¢w© �nó�· çI· �~½I�^É�°��W¢�¥��W¥±§��W£k£o¨�©���ªb¨�£k£o¤i¢w©
� �È· ó�· çI· ��¬<¡�¦È§��W¨�¢b£�½b¨�¢�¥��^É&°��W¢�¥w�W¥�§��W£k£k¨�©��5ªb¨�£k£k¤i¢�©¿¬<¡�¦È§��W¨�¢b£!¨�¢�¥�Á�¨�¦o¤i¨�¢� ^�W£W·

U}���8!n$<"�%cN 7� R � � �'���]!9.^G¥�=��;d3a�'5��1;��i��/��7"[()��� �TS
�n"�*@5)A7!'��¦

N 7� R < 
 (� � � 4 < 
 < � ��=1, ( N�� < R = N 7� R � � � S
U}���8!E!'"g% �1;��1�8����4 � � 0
N�� �©R � 0u���)( � ��$<%'"�* �����1% Ga� 5���;1�i�,/��)"X()� � � � �ZS
´D��y)�)� � < !437%'"�A)B�3�¦

N � < R � ¦ 
 � � �� � N � < R � Ma "�% � 
�¢>!4" ��()"a "�% � 
 ¢>!'" ��A)5�()�,!4�,¦
N � < R [ � N � < R [ � N � < R � N � [ R � Ma "�% � 
�¢>!4" ��A)5�(F�,!'��¦

N � < R � � � �
�
� �

� � � � � Me $3?3
 � [ � � ;1"�*g5)A[!4��¦
8 74 ; < D < 
pN � < R [ "

��/-�'��;�"�*g57A7!4�,¦
8 74 ; < D < 
 (� � � ¢ � � 0< � < 
 M�x�)(`�,/-B�"�% �8!'3)*_S

�u� �z� !�� � ���2�¤� � � �Y� ��� � � �u�u�,�¤� � ! �
e �³!437�-�@�'�1;K!4�8"��³mh�`;1"��)�'�8()�1%@!43)�_;1"�*@5)/-�lM[�8!HG "�$D!'3)�`;�"�*@5)/-�K!4�_��/-B�"�%'�8!'3)*@�#���)(
;1"�*@5F��% �D!43)��*�!4"r!437�c;�"�*@5)/-�lM7��!HGO"�$�*@�1�'�'��B���5F��� �'�8�)B#�-�6!4% �1�1��S

qw�,.)/-�r¢��'37"	mY�?!'3)��"�%'()��%?"�$
!43)�>�]A)*C.��1%Y"�$
"�5��1%'�,!4�8"��)�?% �1\]A)�-% �1(¥.^GO!437�c% �1/8���,���^!

  �



� � � � �
� � � � ������

� � ��
 � � � ��� 
V� ��� �

��� � � � 	 � ��� �V� �
� � � � �
� � � � ������

� � ��
 � �

��� � � � 	

� ��� 
V� ��� �

� ��� �V� �
� � � � �
� � � � ������

� � ��
 � �

��� � � � 	

� ��� 
V� ��� �

� ��� �V� �

�����

�����

� � �

êp¤�©w·Dá�· �tÉw¨�§�ªb®���¡�¬(¨��k²�¥�¤¯ �¤�¡E²�£g o¶w¡E¤¯ ^��¡�¬(£�ªb¨�¢�¢b¤i¢w©�£k²w­�°�¦o����·�Ç!¶w��°�¦k����¤i¢-êp¤�©E²w¦k�'�<­��
ª�¦o¡�¥�²b ^�W£º¦k¡E²�©E¶�®�»�°x¸u¤i ^�u°k¶���¢�²�§5­}��¦�¡�¬�£�ªÐ�W �¤i¨�®}¢w¡&¥w�W£� ^¡E§�ªb¨�¦k�W¥�°�¡�°k¶w�g°�¦k���g¤i¢6êp¤�©E²�¦k�
�` ��~·
"�5��1%4�j!4�-"��)�n�8�6�=��;d3a��/8B�"�%'��!43)*aS e �6!43)�8�n!d�,.)/-��� %'��5)%'���'���]!'�?!43)�>*g�jM[�-*CA7* (7�1B�% �1�
"�$2�)"X()�1�?�8�b!437�D�'5F�,�)�)�-�7Br�'A).7!'%'��� �zS = "�!'�Z!43)�,!E;�"��)� !4���^!4�?3F�=���>.����1�¥�)�1B�/-�1;K!4��(�Sa "�%��KM7��*@5)/-�,0�!43)��%'�g��%'�r!Hmh"`����;�!4"�%'� � <ED = !4"a.��#;1"�*g5)A[!4�1(�$<"�%��=��;d3��1()B���S �[�-�);���c0��8�C�a!'%'����0�!'3)�1% �6��% � � ��¢O�1(7B��1��Ss����;d3®"�$?!'3)�1� �O;1"�*@5)A7!4�,!4�8"��)�c%'��\XA7�-%'���C"�$
!43)�z"�%'(7�1%&"�$ �O�	� �h�E"�5��1%'�,!4�8"��)��S�q?3]A)��0�!'3)�z�]A)*I.���%Z"�$w"�5���%4�,!'�-"��7�9�)��;1���'�4�,% Ga!4"
;1"�*@5)A7!'�c��/-/����1;K!4"�% � � <ED = �-���b�
�	���J�KS

a %'"�* q���.)/8�_¢#mh�b�'���g!'3F�,!�!43)�#!4",!d��/�;1"�*g5)/8�KM[�8!HG�"�$E*@�1� �4��B��@5F��� �'�8�)B`�8�}�6!4% �1�
�-�	�b�
�	���l0smY3)�-/8�b!43)�¥;�"�*g57/-�KM[��!4�-���C"�$&!43)�¥�lM[!'�1�)(7�1(���/8B�"�% �8!437*g�I��%'� �b�
�	���J�
$<"�%z!'3)�O*@�=���7�10s�,�)( �O� ��� �K��$<"�%I*@�=���)�C���)(}�,��% �i���);��1��S�U��O�'���b!43]A)�C!'3F�,!I!'3)�
;1"�*@5)/8�KM[�8!HG{"�$E;1"�*@5)A7!'�-�)B¥!43)�g*g�1���)�cB�%'"�mY�z/-�-�7�=��% /8G��8��!'3)�b�]A)*C.��1%z"�$?� 5���;1�i�,/
�)"X()�1��0)mY3)�-/8�D!43)��;1"�*g5)/8�KM[�8!HGb"�$�;1"�*@5)A7!'�-�)BC!'3)�>���,%'�i�,�);1���&B�%'"�mY�Y\XA)��()%4�j!4�-;1��/-/�G�S

q?3)�n$���;K!w!'3F�,!w!'3)�n�]A)*I.���%s"�$u"�5��1%'�,!4�8"��)�
%'�1\]A)�8%'��(I!4"D� "�/8���n!437�n�-�[$<�1%'���);1�n5)%'"�.7/-�1*
B�%'"�mY��B�%'��()AF��/8/8GamY3)�1��!43)�#;�"�*g57/-�KM[��!HG�"�$J!43)�#B�%'��5)3��-�>�8�);1% �=��� �1(��-�>�-�^!'A)�8!'�8����/8G
�4�,!'�-�:$¤G[�8�)B)0����)(Zv A)� !'�8yF���s!43)�?A7�'�?"�$�!43)�?�lMX!4�1�7()�1(g��/-B�"�%'��!43)*@���8�rB�%4�,5)3)�-;1��/7*@"X()�1/8�
mY3)"�� �zA)�7()�1% /8GX�-�)B#B�%'��5)3¥�-�@¯:;1/-"��'�1°r!'"b�C!4% �1�,S

e !D�8�9A)� ��$<A)/2!4"b�)"�!4�c!43F�j!Z.^G_��v A)()�8;1�8"�A)�Y;d3)"��8;1�I",$x!43)�z�'5F���7�)�-�)Bg�'A).[!4%'���
�c0u"��)�
;=���a%'��()A);��
�³� �-B��7�8yF;1���^!4/8G�S7q?3)��$<"�/8/-"�mY�-�)BI�-�Y���¥�KM7��*@5)/8��S

��� � ! � � �
�n"��)� �-()��%@!'3)�_B�%'�-( �-� a �8B�A)% �_P)�T�^�lS a �-B�A7%'�1�@PF�<.u�r���)(³PF��;=�r� 3)"�m !Hmn"�()�8���1% �1�^!
�'5F�,�)�)�-�7BO�'A).[!4%'���1�>$<"�%&!43)�CB�%4��5)3`�-� a �-B�A)% �CPF���^�KS�q?3)�C�]A)*I.���%D"�$��'5��1;��i��/��1()B��1�
$<"�%I!'3)�6!4%'���6�-� a �8B�A)% �6PF��.F�I�-� � � £[0�mY3)�8/-�b!'3)�¥�]A)*C.��1%r"�$&�'5��1;��i��/n�1()B����r$<"�%

 7¢



!43)�>!'%'�1���8� a �-B�A)% ��PF��;=�E�-��� ��£[S[U}��;=�,�_� �1��!43F�,!Y!'3)��;d3)"��-;���"�$3� ;=���_�,���1;K!&!'3)�
;1"�*@5)/8�KM[�8!HGb"�$�!'3)�c��/-B�"�%'��!43)*aS

�>� �z����������

������� � ! �7��� �
q?3)�rA)� �r"�$x!43)�I� !d�,�)(F��% (�*@�1� �4��B��C5F��� �'�-�7BO$<"�%D�b!'%'�1�,0o()�8%'��;�!4/�G`�8�W�bB�%'��5)3�mY��!43
;�GX;1/8�1��0
GX�-��/-()�c�¥%'��;1A)% �'�8���b�,/-B�"�% �8!'3)* mY3)"��'�@;1"��^����%'B����);1�b�-���)"�!cB�AF�,%4���^!4���1(�S e �
$���;�!10XmY37��!437�1%E��!n;�"��^���1% B��1�Y�,�)(�0X�8$���!h;�"��^����%'B����Y!'3)�Z%'�,!4�9"�$�;�"��^���1% B��1�7;1��0F(7�15��1�)(
�)"�!g"��)/�G®"���!'3)�¥!4"�5�"�/-"�B�G "�$Z!43)�aB�%4�,5)3�0�.)A7!b��/-� "�"���!437�_5F�,%4��*@��!'%'�-t1�,!4�8"��®"�$
!43)�Zv "��8�^!�5)%'"�.)��.)�-/8�8!HG_()�-�:!4% �-.)A7!'�-"��oSo§Z��"�575�"�� �1({!4"¥!43)�8�10o!'3)�#�KMX!4���)()��( *g���'�'��B��
5F��� �'�-�7B��,/-B�"�% �8!'3)*g�z5)%'���'���]!'�1(³��%'�6B�A)��%4���^!'�1�1( !4"W!'�1%'*@�-�)�,!4�O�8� yF�)��!4�O!4�8*g�g$<"�%
��¬ �65F��%'��*g�K!4% �-t=�j!4�-"���0)���7(_$<"�%I��¬ �OB�%'��5)3�S��_"�% �1"�����%10�!43)�c;1"�*@5)/8�KM[�8!HG6",$s!43)�z��/­k
B�"�% �8!437*g�h�-�);�%'�=�,�'�1�?B�%4��()A)��/-/�GrmY�8!43O!'3)�>�]A)*C.��1%?"�$2� 5���;1�-��/��)"X()�1� �?S[§�v A)()�-;��-"�A7�
;d3)"��8;1�b",$n!437�b�'5)���)�)�8�)B`� A).7!4% �1�O;1���}$<A)%:!43)��%z� �-B��7�8yF;1���^!4/8G�%'�1(7A);1�/�?S
q?3)�b;�"�*rk
5)/-�lM[�8!HGz"�$F!43)�?�lMX!4�1�7()�1(#*@�1�'�'��B��?5F�,�'�'�8�)B���/8B�"�%'��!43)* $<"�%s;1"�*g5)A[!4�-�7B9!437�?5�"��:!4��%'�-"�%
*g�1���)�x"��7/8Gz�-�C/8"["�5^GzB�%4�,5)3)�x�-� �O�
�	���h�l0�mY3)�8/-�h!'3)�?;1"�*g5)/8�KM[�8!HGz"�$u!437�Y��/-B�"�%'�8!'3)*
$<"�%?;1"�*g5)A[!4�-�7Br.�"�!'3a!'3)��5�"�� !4��%'�8"�%E*@�=���)�&���7(a�,��% �i���);��1�?�8���O����� � �KS

§ ()%'��mY.)��;d�b"�$�!'3)�>�)�Km �,/-B�"�% �8!'3)*g���8�h!43)�,!?�=�,;d3a�7"[()�9�)�1��()�Y�-�7$<"�%'*g�,!4�8"��@��.�"�A7!
!43)�#�:!4%'A7;�!4A7%'�@"�$n!'3)�#B�%4��573�S�q�"_��5)57/8G`!'%4��(7�8!4�8"��F��/�*g���'�'��B��#5F��� �'�-�7B)0��=��;d3��)"X()�
�)�1��()�x!4">�]�)"�mf"��)/8Gz�8!'�s�)�1�8B�3].�"�%'�1S e �C!43)�?�lM[!'�1�)(7�1(O�,/-B�"�% �8!'3)*g��0	�=��;d3#�)"X()�?�)���1()�
!4"g�X�7"	m mY3)�-;d3�",$s�8!'�Y�-�);��-()���]!9�1(7B��1�Z��%'�c�-�¥!43)�c�'5)���)�)�8�)Bb� A).7!4% �1�	�����)(amY3)�-;d3
�)"X()�1�Z��%'�c�'5��1;��i��/TS��_"�%'��"����1%�0�mY3)���W�'"�/��X�-�)B#!43)�c�'A7.)� GX� !'�1* "�$x�1\]AF�j!4�-"��)�9mh�C���±k
�'A)*@�1(@�Zy7M[��(g"�% ()�1% �-�)B��,*g"��7BD!43)�?� 5���;1�i�,/7�)"X()�1��S^q?3)�1� �Y�-�'� A)�1��()">�7"�!�%'��5)%'���'�1�^!
()�8|@;�A)/8!'�-�1�zmY3)�1� !43)�a��/8B�"�%'��!43)* �8�#��5)5)/8�-�1(®"����W� �-�)B�/8�6;1"�*@5)A7!'�1%�0s.)A7!@5)% "�5���%
�';d3)��()A)/8�-�)B_"�$?*@�1�'�'��B����I�-�c%'��\]A)�-% �1(}mY3)���}!437�O��/8B�"�%'��!43)* �-��!4"_.��g��5)5)/8�-��(��8� �
()�-�:!4% �-.)A7!'�1(6$���� 3)�-"��¥"�����%Z�r�)�K!Hmn"�%'�uS

e !O�8�O���f�8�^!4%'�8B�A)�8�)B�\]A)��� !'�-"��fmY3)�K!43)��%6�-()�1���b� A);d3 ���g!'3)�1� �W;=���³.��W�,5)5)/-�8�1( !4"
�'"�/����W!437��57%'"�.)/8�1* ",$I�8�7$<�1% �1�);��{$<"�%aB��1�)��%4��/>/8"["�5^G³B�%4��573)�-;1��/D*@"[()��/-�bmY��!43)"�A7!
�c�,A)�'� �i���)��!HG6��� �'A)*@57!'�-"��)��S

�A�
� �]� �[�
� �>�

C à E ÙÐ·&ó±·wÚ �k¤n½���·&ó  ��º®¯¤��W ^��½�ÇÈ¶w�u©��W¢���¦o¨�®i¤ ���W¥�¥�¤i£�°�¦~¤�­b²w°k¤�Á��u®i¨W¸*½�î
� � ��ÇD¦o¨�¢�£k¨� ^°k¤i¡E¢�£�¡E¢
îe¢w¬<¡�¦o§¼¨�°k¤�¡E¢�Ç!¶w��¡�¦k»�ãGä��eàWá�á�á��uë�ì�æ���ë�ãGë�·

C ì E ß¿· � ��¦o°k£���Ò�¨�£W½���·ºÇ!£k¤�°k£o¤�Ò�®¯¤i£�½pçI¨�¦~¨�®i®��W®!¨�¢�¥Ö¥�¤i£�°�¦o¤i­b²w°��W¥� ^¡E§�ªb²w°k¨�°k¤i¡E¢Æ½ �Ñ¢w©E®���¸�¡{¡&¥
Ý(®i¤��Æ£�½wÞÂ·	��· � ç¹¦k�W¢{°k¤i ^� ��¨�®i®n½ÆàWá�ò�á�·

 ^£



C ë E ��· � �W£k¨�©w½*Ù�ªb¨�°k¤i¨�®5¤i¢{°���¦o¨� ^°k¤�¡E¢³¨�¢b¥:°k¶w�«£�°k¨�°k¤i£�°k¤i �¨�®5¨�¢�¨�®�»&£k¤i£�¡�¬�®¯¨�°�°k¤i ^�Ã£�»&£�°��W§¼£W½
�E¡E²w¦o¢�¨�®Ð¡�¬tÛÈ¡�»E¨�®IÙ&°k¨�°k¤i£�°k¤i �¨�®DÙ&¡� �¤���°Z»�½}Ù���¦o¤i�W£ � ë�ä��eàWáEé"ã��*àWá�ì���ì�ì�ë�·

C ã E 
¼·}Ý�¶w¡E²Æ½rÚÂ·}ÙÐ·��=¤¯®i®i£�Ò�»�½wÚÂ· � · � ��Á��W¢b¤i£�°���½Æó�²�®i°k¤i£k �¨�®��y¦k�W �²�¦o£k¤�Á��y�W£�°k¤¯§¼¨�°k¤�¡E¢Æ½b¥b¨�°k¨
¬`²�£k¤i¡E¢Æ½w¨�¢�¥�¦k��©E²�®¯¨�¦o¤ �W¨�°k¤�¡E¢Æ½wî
� � �MÇD¦o¨�¢�£�·�Ú�²w°�¡E§¼¨�°�·ÆÝ�¡E¢G°�¦�·rë�á��eàWá�á�ã��!ãGä�ã �Gã{é�ò�·

C æ E 
¼·wÝ�¶�¡E²Æ½{Ú5·bÙ}·G�å¤i®i®i£kÒ{»�½�Û*·&Þu¤�Ò�¡E²�Ò�¶�¨�¶Ä½�ó ²�®�°k¤i£k �¨�®i�u£�»&£�°��W§¼£�½M
*¨�®i§�¨�¢�Êb®i°���¦o£�½{¨�¢b¥
Ûu¤i � �¨�°�°k¤Ä�WÀ�²�¨�°k¤�¡E¢b£�½wî�� � � Ç�¦o¨�¢b£�·�Úu²�°�¡E§¼¨�°�·ÐÝ�¡E¢{°�¦W·bë�á �eàWá�á�ã���ã{é�á��GãGá�ì�·

C ä E � ·¹êw¦o��»�½¹ÚÏ¦k��Á�¡E®i²�°k¤�¡E¢ � � �W®¯¤���¬!ª�¦k¡�ªr¨�©E¨�°k¤�¡E¢
¤i¢Ã©�¦o¨�ªb¶�£¿¸È¤�°k¶� ^»& �®��W£�½tÚ�¥wÁ�¨�¢b ^�W£�¤i¢
Þu�W²w¦o¨�®�ç¹¦k¡& ^�W£k£k¤i¢�©6Ù�»�£k°��W§¼£*à�â&·

C é E � · �w·}êw¦k��»�½Ä´�¦o¨�ªb¶�¤¯ �¨�®�§�¡&¥w�W®i£È¬|¡�¦g§¼¨� o¶b¤i¢w�5®i�W¨�¦o¢�¤i¢w©¼¨�¢b¥�¥�¤�©E¤i°k¨�®� ^¡E§¼§¿²�¢�¤i �¨�°k¤i¡E¢Æ½
Ý(¨�§Â­�¦~¤i¥w©���½bó Ú �ró�îeÇ:ç¹¦k�W£o£�½ÄàWá�á�ò�·

C ò E ´�·H�5·}´�¡E®i²w­�½}Ý�·�ê�·S�¿·bñÄ¡E¨�¢Ä½}ó ¨�°�¦o¤ É Ý�¡E§�ªb²�°k¨�°k¤�¡E¢�£�½ � ¨�®�°k¤i§¼¡�¦k� � ��¡E¶b¢�£ �u¡�ª�Ò�¤¯¢�£
Ø�¢�¤�Á���¦~£k¤�°x»@ç¹¦o�W£k£�½ÄàWá�ò�ë�·

C á E ó±· �E¡�¦o¥�¨�¢Æ½rÝ�· � ¤i£o¶w¡�ªÄ½wîe¢G°�¦k¡&¥�²� ^°k¤i¡E¢@°�¡�´�¦o¨�ªb¶b¤i �¨�®Äó�¡&¥w�W®i£W½�ç¹¦k��ª�¦~¤i¢G°!ì�â�âwà�·
C à�â E çI·pÛ*·5
*²�§¼¨�¦�½�çI· �¹¨�¦o¨�¤i»E¨&½tÙ�°�¡& o¶b¨�£�°k¤i �£�»�£k°��W§¼£ ���W£�°k¤i§�¨�°k¤�¡E¢Æ½D¤¯¥w�W¢G°k¤iÊb �¨�°k¤�¡E¢Æ½�¨�¢b¥
¨�¥b¨�ª�°k¤�Á��Â ^¡E¢{°�¦k¡E®n½S�Ñ¢w©E®���¸�¡{¡&¥�Ý�®i¤ �Ð£�½wÞ5·	�w· ��çº¦k�W¢{°k¤i ^� ��¨�®i®n½ÄàWá�ò�ä�·

C à�à E ÛÂ·!ÞÈ¡�Ò�¡E²�Ò�¶�¨�¶Ä½!ÚÂ·uÙ}·��å¤i®i®i£kÒ{»�½ � ·!ñÄ��Á�»�½ � ¡E²b¢�¥�¨�¦k» Á�¨�®i²��0¥��W£k ^¦o¤�ª�°�¡�¦�£�»&£�°��W§¼£ �
¸��W®i®bª}¡E£k�W¥�¢w�W£k£�½�¦o�W¨� o¶�¨�­b¤¯®i¤�°x»�¨�¢�¥¼¡�­b£���¦kÁ�¨�­b¤i®i¤i°x»�½Eîe¢G°���¦~¢�¨�°k¤�¡E¢�¨�® �E¡E²w¦o¢�¨�®�¡�¬DÝ�¡E¢G°�¦o¡E®n½
ãGä �næ�� �eàWá�òEé��Âà�é�àWæ��rà�é�ëEé{·

C àWì E ��·tçD�W¨�¦~®n½tç¹¦k¡�­b¨�­r¤i®i¤i£�°k¤¯ �¦k�W¨�£�¡E¢�¤¯¢w©�¤¯¢Ã¤i¢{°��W®i®i¤i©��W¢G°�£�»&£�°��W§¼£�·tÞu��°x¸�¡�¦kÒ�£¼¡�¬Èªb®i¨�²b£k¤�­b®��
¤¯¢w¬|��¦o�W¢� ^��½bó�¡�¦o©E¨�¢<
*¨�²w¬`§¼¨�¢�¢Ä½ÄàWá�ò�ò�·

C àWë E çI·�Ûu²�£k§���Á&¤i o¶b¤��W¢G°�¡E¢�©w½ � · �¹¨�¢ Û!¡"»�½�Úu¢ ¨�¢�¨�®i»�£k¤¯£Ö¡�¬Ã­}�W®¯¤���¬-ª�¦k¡�ªb¨�©E¨�°k¤i¡E¢ ¡E¢
°k¶��=°k²�¦k­Ð¡ ¥w�W ^¡&¥�¤i¢w© ©�¦o¨�ªb¶Å¸È¤�°k¶K´g¨�²�£k£o¤i¨�¢Å¥��W¢�£k¤�°k¤��W£W½Âî
� � � ÇD¦o¨�¢�£k¨� ^°k¤i¡E¢�£«¡E¢
îe¢w¬<¡�¦o§¼¨�°k¤�¡E¢�Ç!¶w��¡�¦k»�ã{é	�nì�� �nì�â�âwà���é"ãGæ��&é�ä�æ�·

C à^ã E �È·{Ù&²�¥�¥���¦k°k¶Æ½��Ñ§Â­Ð�W¥�¥��W¥5°�¦o���W£��+�º£�°k¤¯§¼¨�°k¤�¡E¢�¡�¬Ð´y¨�²�£k£k¤i¨�¢�ªb¦k¡� ^�W£o£��W£p¡E¢�©�¦o¨�ªb¶�£p¸u¤�°k¶
 ^»& �®��W£�·}ó�Ù�°k¶��W£k¤i£�½bó ¨�£k£k¨� ~¶{²�£o£���°k£Èîe¢�£�°k¤i°k²w°��y¡�¬IÇ!�W o¶�¢w¡E®i¡�©�»�½rêw��­�¦~²�¨�¦k»�ì�â�âEì�·

C àWæ E ó±·���¨�¤¯¢G¸!¦~¤�©E¶G°�½��!·�Ùw²�¥�¥w��¦k°k¶Ä½WÚÂ·�Ù}·W�å¤i®i®i£�Ò�»�½WÇD¦k���^Ë�­b¨�£��W¥¿§�¡&¥w�W®i¤i¢w©(¨�¢�¥Â�W£�°k¤i§¼¨�°k¤i¡E¢
¡�¬!´g¨�²�£o£k¤i¨�¢0ª�¦k¡& ^�W£k£��W£*¡E¢-©�¦o¨�ªb¶�£g¸u¤�°k¶- ^»� �®i�W£�½ÄÚu¥�Á�¨�¢� ^�W£Â¤i¢-ÞÈ�W²�¦o¨�®pîB¢�¬|¡�¦o§�¨�°k¤�¡E¢
çº¦k¡& ^�W£k£k¤i¢w©6Ù&»�£�°��W§�£*àWë�·

C àWä E ��·¼�-�W¤i£o£�½�� ·¼Ç*·¼êw¦k���W§¼¨�¢Æ½@Ý�¡�¦k¦k�W ^°k¢w�W£o£�¡�¬ ­Ð�W®i¤���¬�ª�¦k¡�ªb¨�©E¨�°k¤�¡E¢ ¤i¢Ï´g¨�²�£k£k¤¯¨�¢
©�¦~¨�ªb¶�¤i �¨�®Ñ§�¡�¥��W®i£y¡�¬!¨�¦k­b¤i°�¦o¨�¦k»�°�¡�ª}¡E®i¡�©�»�½IÞu�W²w¦o¨�®�Ý�¡E§�ªb²w°k¨�°k¤i¡E¢ÖàWë �nì�â�âwà��¿ì&à�é�ë��
ì�ì�â�â&·

C à�é E Ú5·}Ù}·&�å¤i®i®i£kÒ{»�½�ó ²�®�°k¤�¦k�W£k¡E®i²w°k¤�¡E¢@ó�¨�¦oÒ�¡�Á�§�¡&¥w�W®i£�¬<¡�¦!£k¤�©E¢�¨�®Æ¨�¢b¥�¤i§¼¨�©��*ª�¦o¡� ^�W£k£o¤i¢w©w½
çº¦k¡& ^���W¥�¤i¢w©E£(¡�¬I°k¶w�*î
� � � á�â<�nò�� �nì�â�âEì��*àWë�á�ä��rà^ãGæ�ò�·

 � 


