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

*,+.-0/214365
798�:;/=<?>@5A8�BC>9D=EGFH/2>@I;8�5A/2>@34J�K9/2B;LNMO>P/2>@34KQ>R36J�K

STB;3VUW8�<?K@3V>YXZD=E&M[/=K@\]/2>@JPI;8�^_/=B
M,/2K@\]/2>RJPI,8�^_/=Ba`bM,/=K@\]/2>@D[D=B

M;c=dfe2gih"jk/=B./2L./
>R/=16345"lmK@B;DODW:CXW+on;K@/=K@\p+oJq/

r0+.st36n
uwvkFyx$8�K?8q/=<?JPI

z9/q^ >RI,DW<@B;82`{d$|~}��Ce=�W�
� I,8�B;1�lmn;K�+o34�,5Z+oJ�D=5

�&Ia+id9/234B
uwd9x$uY�

M[DW:;I;34/��9BC>R36:�D=1436K
�WhW�W�W���.<@/=B;J�8

B./=36BplmK@DW:;I,3�/,+o36B;<@34/,+�E�<

g +{��+.j_D=�b5A/=Bb`{*=<�+
g&168�J�>@<@36Jq/=1�g&B;�=34B;8�8�<?34B;��798�:[>q+

j_DW16n;5��;3�/"S�B;3VUW8�<@K?36>YX
d�8�^�|iDW<?\{`pd |~}��W�C�Wc
8��=J�lm8�82+�J�DW14n,5��;34/,+o8�L;n

�����0�����q���O���¡ £¢�¤¦¥R§�¨�©kª¬«0­¯®p°V±W²�³�´�¥µ°¶¨P·�¸,¹C¹Cºm»�¤$³�¥½¼q§]¥µ²A¾=¿b¨P³À¸,¹C¹CºZ«¦§]¿q¼�©
¤$³�¥½¼q§]¥µ²A¾=¿b¨P³9Á¦Â]¾=ÃÅÄ;¾=´�°¶§]¿HÆ$³�Â�°¶³�Ç&`[È£DW1�+¦�=�,`.dTD;+ }W`;:,:a+¦�=�Wh]Éw�2ÊWÊ;`;*=n;B;8��=�W�,}

Ë�Ì[Í?ÎQÏPÐÒÑ�Î
ÓtÔ�Õ2Ô�Ö¶×GØµÙ¶Ú¦Û�Ú?ÜÒÝÞÔPß�Ú?ÛmÕqß�ØTà�Ú?Õ�×¡Ú?ØµÙâáâã�Ú?äÒå�æÞäÒÚ£çVÔ�Ù0áQÔ�ÝÞÝ�Ú@áYÖ¶æ�äÒå�æ�äÒçVÔ�Ù¶èkØµÖ¡æÞÔ�äÀçVÙ¶Ô�èéÛÒæoêWÚQÙ¶ÚQä�ÖGà�Ú?Õ

×¡ÚQÙ¶ë�Ú?Ù¶×¦æ�äìÔ�Ù¶Û�Ú?ÙiÖ¶Ô�è ØµæÞä�ÖâØµæÞä�Ö¶ãÒÚ�áwíÒÙ¶Ù¶ÚQä]áQß�Ôµç	æ�Ö¶×TÛÒØPÖâØ�Õ]Ø�×�ÚmÔ�ç	à�ÚQÕìÜ]Øµå�Ú?×?îAï½ä�Ö¡ã]æÞ×kÜ]Ø�Ü2Ú?Ù?ð�ñ�Ú
æÞäqë�Ú?×�Ö¡æÞå�ØµÖ¡Ú0Ö¡ã]Ú&ä�í]èiÕ=ÚQÙ�Ô�ç,Ù¶Ô�Õ=ÔµÖâ×bÖ¡Ô Õ=Ú£í]×¡Ú?Û9ÕqßTØ ×�Ú@ØµÙâáâã�Ú?äÒå�æÞäÒÚ&×¡Ô$Ø�×bÖ¡Ô è ØµòqæÞèkæ�ó?ÚGÖ¡ãÒÚ£áQíÒÙ¶Ù¡Ú?ä]áwß
Ô�ç[Ö¶ãÒÚ£ÛÒØPÖâØ_Õ]Ø�×¡ÚGñtæoÖ¶ãÒÔ�í�Ö�Ü]í�Ö�Ö¶æ�äÒå$Ø�ä�í]äÒäÒÚ?áQÚ?×¶×¡Ø�Ù¡ß ÝÞÔ�Ø�ÛTÔ�ä9Ö¡ãÒÚ&äÒÚQÖ�ñ�Ô�Ù¡ôWî,à�Ú£Ø�Û�Ô�ÜÒÖ�Øiõ2äÒæoÖ¶Úwö÷ÕÒí�êWÚQÙ
ø íÒÚ?íÒÚQæÞäÒåmèkÔqÛÒÚQÝ.Ö¶ÔÀÙ¡Ú?ÜÒÙ¡Ú@×�Ú?ä�Ö0Ö¶ãÒÚ$×¡ßq×�Ö¡Ú?èmî$ùaãÒÚ$ØµÙ¶Ù¡æÞëPØµÝú×	Ö¡ÔmÖ¡ã]Ú ø í]ÚQíÒÚ?æ�äÒå�×¡ß�×�Ö¶ÚQè(Ø�Ù¡Úkà�ÚQÕ¬Ü]Ø�å�Ú?×
ÕÒÙ¶Ô�í]å�ã�Ö	ÕqßmÖ¡ã]Ú¦Ù¶Ô�Õ=ÔµÖâ×Qûü×¡ÚQÙ¶ëqæÞáQÚ¦áwÔ�Ù¡Ù¶Ú?×¡Ü=Ô�ä]ÛÒ×�Ö¡Ô�Ö¡ãÒÚ_æÞä]Û�Úwò�æÞäÒå9ÔµçpÖ¶ãÒÚ?×¡Ú¦Ü2Øµå�Ú@×Qî£ý0ÔqÔ�Û�Ü=ÚQÙ¡çVÔ�Ù¶è Øµä]áQÚ
Ù¶Ú ø íÒæÞÙ¡Ú@×pÖ¶ã]ØPÖaÖ¶ãÒÚGä�í]èiÕ=ÚQÙaÔµçOÙ¶Ô�Õ=ÔµÖâ×Qð�Ø�ä]Û Ö¶ã�í2×bÖ¡ãÒÚ&ØµÙ¶Ù¶æ�ëPØµÝ=ÙâØPÖ¡Ú	Ôµç[Ö¡ãÒÚ ø íÒÚQí]ÚQæÞäÒå_×¡ß�×�Ö¶ÚQèmðqÕ2Ú&áâãÒÔ�×�Ú?ä
×¡ÔTÖ¶ã]ØPÖ0Ö¡ã]Ú_æÞä]Û�ÚQò�æ�äÒå ø íÒÚQí]Ú¦æú×0Ù¶Ø�Ù¡Ú?Ý�ßm×�ÖâØµÙ¶ë�Ú@ÛÀÔ�Ù&×¶ØPÖ¡í]Ù¶ØµÖ¡Ú?ÛüîGùaãqí]×?ðCñbÚiçVÔ�Ù¡è¦íÒÝÞØµÖ¡Ú_ØTè¦íÒÝoÖ¶æoö½áwÙ¶æ�Ö¡ÚQÙ¶æúØ
×�Ö¡Ô�áâã]Ø�×�Ö¶æÞátÔ�Ü�Ö¡æÞèkæ�ó@ØPÖ¶æ�Ô�ä ÜÒÙ¡Ô�ÕÒÝÞÚQèþñtæoÖ¶ã Ö¡ãÒÚ	Ý�Ô�×¡×pÙ¶ØµÖ¡Ú�Ø�ä]ÛkÚQèkÜ�Ö�ß�ö÷ÕÒí�êWÚQÙbÜÒÙ¡Ô�Õ]ØµÕ]æ�ÝÞæoÖ�ß¦Õ2Ú?æ�ä]å£Ö¡ã]Ú	áwÙ¶æ�Ö¡Úwö
Ù¶æÞØ]î;à�Ú0Ö¶Ø�ô�Ú	Ö¡ãÒÚ£áQÔ�èkèkÔ�ä9ØµÜÒÜÒÙ¶Ô�Ø�áâã$Ôµç,Ù¡Ú@Û�í]áQæ�äÒå¦Ö¡ã]Ú&ÜÒÙ¡Ô�ÕÒÝÞÚQèÿÖ¡ÔkÔ�äÒÚ	ñtæ�Ö¡ãÀØ_×�æÞäÒå�Ý�ÚGÔ�Õ���Ú?áYÖ¶æ�ë�Ú�Ö¶ã]ØPÖ
æú×&Ø9Ý�æÞäÒÚ?Ø�Ù0çVíÒä]áYÖ¶æ�Ô�ä¬Ôµç{Ö¶ãÒÚkå�æÞë�Ú?ä�áQÙ¡æ�Ö¡Ú?Ù¡æúØÒî���Ô�Ö¡ã¬×�ÖâØPÖ¶æÞákØµä2Û�Û�ßqä]Ø�èkæÞá_Ü=Ô�ÝÞæÞáQæ�Ú@×&áQØµä�Õ=ÚkáQÔ�ä]×¡æúÛ�ÚQÙ¶Ú?ÛCî
ï½ä�Ö¡ãÒÚ_×�ÖâØPÖ¡æúá_×�ÚQÖ�Ö¡æÞäÒåTÖ¡ãÒÚ_äqíÒèiÕ=ÚQÙ0Ôµç{Ù¶Ô�Õ=ÔµÖâ×�æú×0ãÒÚQÝúÛmõÒò�Ú?ÛüûCæ�ä�Ö¡ãÒÚkÛ�ßqä]Øµèkæúái×¡ÚwÖ¡Ö¡æÞäÒåTÙ¶Ô�Õ=ÔµÖâ×�è ØRßmÕ2Ú
Ù¶Úwö½Ø�áwÖ¡æÞëRØµÖ¡Ú@Û��PÛ�ÚQö÷Ø�áYÖ¶æ�ëPØPÖ¶Ú?Û$Ø�×tØ¦çVíÒä]áYÖ¶æ�Ô�ämÔµçOÖ¶ãÒÚ£×�Ö¶ØPÖ¶Ú�î���ä2Û�ÚQÙtÖ¶ãÒÚ&Ø�×¶×�í]è_ÜÒÖ¡æÞÔ�ä�Ö¡ã]ØµÖ�ØµÙ¶Ù¡æÞëPØµÝú×pçVÔ�Ù¡è Ø
�,Ô�æú×¶×�Ô�ä�ÜÒÙ¶ÔqáQÚ?×¶×	Ø�ä]Û�Ö¡ã]ØµÖG×¡ÚQÙ¶ëqæÞáQÚ£Ö¡æÞèkÚ?×&Ø�Ù¡Ú¦æ�ä]ÛÒÚQÜ=ÚQä]Û�Ú?ä�ÖiØµä]Û�Úwò�Ü2Ô�äÒÚQä�Ö¶æÞØ�Ý�ÝÞßÀÛ�æÞ×�Ö¡Ù¶æÞÕÒí�Ö¡Ú@Û�ÙâØµä2Û�Ô�è
ëPØµÙ¶æúØµÕÒÝÞÚ?×?ðqñ�Ú&Û�ÚQÖ¡ÚQÙ¶èkæ�ä]ÚGØ�ä�Ô�Ü�Ö¡æÞè ØµÝCÛ�Ú@áwæú×�æÞÔ�ä9Ù¡í]Ý�Ú0çVÔ�ÙbÖ¶ãÒÚ£Û�ßqä]ØµèkæúáG×�ÚQÖ�Ö¡æÞäÒå2ð�æ4î Ú�îÞðÒØ_Ù¡íÒÝÞÚ0Ö¡ã]ØµÖtëRØ�Ù¡æÞÚ?×
Ö¶ãÒÚiäqíÒè¦Õ2Ú?Ù�Ôµç.Ù¶Ô�Õ=ÔµÖ¶×�æ�ä�×¡í]áâã�Ø ñaØRß�Ø�×aÖ¡ÔTè_æÞäÒæÞèkæ�ó?Ú¦Ø å�æ�ë�ÚQämÝ�æÞäÒÚ@ØµÙtçVíÒä2áYÖ¡æÞÔ�ä�Ôµç;Ö¡ãÒÚ¦Ý�Ô�×¡×�Ù¶ØµÖ¡Ú£Øµä2Û
Ú?è_ÜÒÖ�ß�ö÷ÕÒí�êWÚQÙ&Ü]Ù¡Ô�Õ]ØµÕÒæÞÝÞæoÖ�ß�î�		íÒÙGÙ¡Ú@×�í]ÝoÖâ×&ØµÙ¶Ú¦áwÔ�èkÜ]ØµÙ¶Ú?Û�ñtæoÖ¶ã�ôqäÒÔPñtä�Ù¡Ú@×�í]ÝoÖâ×�çVÔ�Ù0Ö¡ãÒÚ ×�Ö¶ØPÖ¶æÞáká?Ø�×¡Ú�î�

äqíÒèkÚQÙ¶æúáQØµÝ=×�Ö¶í]Û�ßkæÞä]Û�æúáQØPÖ¶Ú?×{Ö¡ã]ØµÖb×¡íÒÕ]×�Ö¶Ø�ä�Ö¶æÞØ�Ý]å�ØµæÞä]×{á?Øµä$Õ=Ú	Ø�áâãÒæ�Ú?ë�Ú@ÛkÕ�ßkÛ�ßqä]Ø�è_æúáQØ�Ý�ÝÞßkáwÔ�ä�Ö¶Ù¡Ô�Ý�ÝÞæ�ä]å&Ö¡ãÒÚ
Ø�áYÖ¡æÞëqæoÖ�ßTÔµç,Ö¡ãÒÚGÙ¶Ô�Õ=ÔµÖ¶×?î

��
������������������ �"!#�%$�&#')("� *,+.-/*0�1!%2,��� �3&#45�6457#!%2�8�90� 90�1!%2�:;$�&=<�4?>A@,�1' -B!#-B45*3C,&#4�'1�1!)!%D

E



� �������	��

�����������

� (0� ��45&��B@ � -B@,� ��� � (�$5!��6�1'14�� �A$�� $��=45& -/*�� 45&�� $�7=-B45* C,9,���/-B!=(,-/*,+�$�*0@ &#� 7=&=-B� > -/*,+�� �1')(�$�*,-B!�� 45*
7=(0� � *�7#� &=*0� 7%D!� (0� $"� 459,*�7 4"� -/*�� 45&�� $�7=-B45* $5!$# �%�&� $5! 7=(0� *�9�� �6� & 4"� ��� � !#� &=>�� &#! '145*�7=-/*�90�1! 7#4 +.&#4'#
�)( C 45*0� *�7=- $"�&�&*+� $5!=7%D$� * 45&#@,� & 7#4 (0�%�/C 90!)� &#!�,0*0@ 90!#�)� 9�� -/*�� 45&�� $�7=-B45* 45* 7=(0� ��� ��-6!#�%$�&#')( � *,+.-/*0�1! !=90')(
$5!
.��/7)$+/�-B!=7)$�-10�457�2 4573-54 $�(04�4�-76 4 45+8�B�8-9� *�� 4.!#�1� <�- : $�+��%�&� $�*�-9:1(,' -/7#� $�*0@<;=* '14.!3- � 7#'.D $�&#� $1>.$�-&� $����B�.D
� (0�1!#� !�* !=7#�%� ! '145*0!=-B!=7 4"�>� 459,&?� $�-/* '14�� C 45*0� *�7#!3@ $ @0$�7)$���$5!#� 7=(�$�7 '145*�7)$�-/*0!A# � � C�$�+��1!CBD� 9��&� 7#�)( 7 45&
!=9��E� $�&�*GF)- $ 90!#� & -/*�7#� &H� $5'1��7=(�$�7�@,�%$"�B!$# -/7=(�I�90� &=-B�1!3- $�*"-/*0@,�)( -/*,+ � *,+.-/*0��7=(�$�7 9,C6@0$�7#�1! 7=(0��@0$�7)$���$5!#�8-
$�*0@ &#45� 457#! 7=(�$�7A7=&)$1>�� &#!#�;7=(0�;��� � !#� &=>�� &#!�$�*0@ �,&=-/*,+ ��� � C�$�+��1! 7#4 7=(0�;-/*0@,�)( -/*,+ � *,+.-/*0�.DJ� (�90!3-
7=(0�KI�9�$"�/-/7L*�4"� $�!)�%$�&#'#( � *,+.-/*0� @,� C6� *0@,! 45*M� $�*N*O� $5' 7#45&#!'- �.D +0D&-1I�90� &�*;&#�1!#C 45*0!#� 7=-&� �8-�'14�� C��B� 7#� *0�1!)!3-
-/*0@,�)( -/*,+ !=C6�1�1@=-,' 9,&=&#� *0'%*P- $�*0@3�)Q ' -B� *�7 &#45�6457 !#'#(0�1@ 9��/-/*,+0D
R 9,& -/*�7#� &#�1!#7 (0� &#�
� 4�' 90!#�1! 45* 7=(0�E� 9,*0' 7=-B45* C6� &H� 45&�� �1@��S*;&#45� 457#!3@ �1!#7)$����/-B!=(,-/*,+"' 9,&=&#� *0'%*;�S* �,&=-/*,+.-/*,+
*0�%# C�$�+��1! 7#4 � � -/*0@,�)( �1@ $�*0@3�,&=-/*,+.-/*,+�')(�$�*,+��1@UT 9,C @0$�7#�1@ C�$�+��1!�� 45&�&#�)V -/*0@,�)( -/*,+0D���� -/*�>��1!=7=-/+�$�7#� 7=(0�
C,&#45���B�%� 4"� ')(04�4.!=-/*,+ 7=(0� *�9�� �6� & 4"��&#45� 457#! 7#4W� �1� 7 7=(0� '145*�X0-B' 7=-/*,+ @,�%� $�*0@,! 4"�U�B4'# *0� 7L# 45&=< 7=&)$�Q ' $�*0@
$�* 9,C�V 7#4"V @0$�7#��@0$�7)$ ��$5!)�.D5� (0��!=C6�1' -Y,�'Z� 4 @,�%�[-�-&�&�/90!=7=&)$�7#�1@ -/*]\�-/+.9,&#� E -�'1� *�7#� &#! 45* 7=(0� -/*0@,�)( -/*,+ � *,+.-/*0�8-
# (,-B'#( -B!�&#� C,&#�1!#� *�7#�1@ �S* $�!=-/*,+8�B�)V !#� &=>�� &7I�90� 90�># -/7=(
,0*,-/7#� �,9�^�� &3-�$�*0@
� 9��/7=-/C��B� &#45�6457#! $5' 7=-/*,+ $5! !#459,&#'1�1!
4"� $�&=&=-/> -/*,+ C�$�+��1!%D_� (0�;7=-&� �1! �6� 7L# �1� * !=90'1'1�1!#!=-/>��;C�$�+�� $5'1'1�1!#!#�1!�$�&#�;-/*0@,� C � *0@,� *�7"$�*0@ -B@,� *�7=-B'%$"�&�&*
@ -B!=7=&=-/�,9,7#�1@<� 45& �%$5'#( &#45�6457%2 7=(0� &#45�6457#! 7=(0�%� !#�%�/>��1! $�&#� -B@,� *�7=-B'%$"��$�*0@<� 9,*0' 7=-B45* -/*0@,� C6� *0@,� *�7��&*�D<� (0�
-/*0@,�)( -/*,+`B !#� &=> -B'1�'F 7=-&� �1! $�&#��-/*0@,� C6� *0@,� *�73- -B@,� *�7=-B'%$"�&�&* @ -B!=7=&=-/�,9,7#�1@=- $�*0@ -/*0@,� C6� *0@,� *�7 4"� 7=(0�3$�&=&=-/>.$"�
C,&#4 '1�1!#!#�1!%D
� (0� * $ &#45�6457 $�&=&=-/>�-/*,+a# -/7=( $ C�$�+��
,0*0@,!�7=(0� -/*0@,�)( -/*,+A�,9�^6� &W� 9��&�[-67=(0� C�$�+����6� -/*,+�@,�%�/-/>�� &#�1@ -B!?�B4.!=73-
$�7W�B�%$5!=7 7#�%� C645&)$�&=-&�&*�D$� *"7=(,-B!�!=-/7=9�$�7=-B45*�-�$ C 457#� *�7=- $"� 9,C6@0$�7#��45&�*0�%# C�$�+�� (�$5!�� �1� *b�B4.!=73-6$�*0@"*0� 7c# 45&=<
'145*,+��1!=7=-B45* (�$5! � �1� * ' &#�%$�7#�1@ 7#4 *04 �6� *0�),07%D R * 7=(0��457=(0� & (�$�*0@=- -Y� 7=(0�A�,9�^�� & -B! � >�� & �%� C,7L*P- $�*0@
(0� *0'1� 7=(0� -/*0@,�)( -/*,+ � *,+.-/*0� -B!�-B@��B�8- @0$�7)$ ��$5!#� 9,C6@0$�7=-/*,+ -B! $�7 $ !=7)$�*0@,!=7=-&�&�d# $�-/7=-/*,+�� 45& 7=(0� &#45� 457#! 7#4
�,&=-/*,+e� 45&#� C�$�+��1!%D!� 4A&#�1@ 90'1� 7=(0� C,&#45��$��,-&�/-/7L* 4"� 7=(0��,0&#!=7 4"� 7=(0�1!#� 7c# 43� >�� *�7#!3-�# � # $�*�7 7#4 <��1� C 7=(0�
*�9���� � & 4"� &#45�6457#!�!=9,-/7)$����&* !�� $"�&�[-��,9,7�7#4 &#�1@ 90'1��7=(0� C,&#45��$��,-&�/-/7c* 4"� 7=(0� !#�1'145*0@=-U# �!# $�*�7 7#4 <��1� C 7=(0�
*�9���� � &�4"��&#45�6457#! !=9,-/7)$����&*a� $�&=+��.D7� 4E� $�<�� 7=(0� 45���=�1' 7=-/>�� '145*0' &#� 7#�8-G# �A# -&�&��� 45&�� 9�� $�7#� $ '14.!=7f� 9,*0' 7=-B45*
$5!�$C# � -/+.(�7#�1@;!#9�� 4"� 7=(0�A�B4.!)! &)$�7#��$�*0@"7=(0� C,&#45��$��,-&�/-/7c*"4"� $�* �%� C,7c*3�,9�^6� &%D ���!# -&�&� 7=(0� *;!=7=90@�*A7=(0�
C,&#45���B�%� 4"� >.$�&�*�-/*,+ 7=(0� *�9�� �6� &�4"� &#45� 457#! -/*"$ # $3* 7=(�$�7�� -/*,-&� -&g%�1! 7=(,-B! '14.!=7Z� 9,*0' 7=-B45* D
� * $e� 45&#� +�� *0� &)$"� !#� 7HV 9,C�-�7=(0� C�$�&)$"� � 7#� &#! 4"� &#45�6457�!)'#(0�1@ 9��/-/*,+ C,&#45���B�%� ! �/-/<�� 459,&#!
� -/+.(�7 &#� C,&#�1!#� *�7
�)( C��/-B' -/75�/-&� -/7#! *0457 45*��&*�45* �,9�^�� &hT�!=7#45&)$�+�� !=C�$5'1�8-5�,9,7 $"�B!#4 45*�*0� 7c# 45&=< ��$�*0@�# -B@ 7=( $�*0@ 7=(0� 45�0!)4��B�1!#'1� *0'1�
4"� !=7#45&#�1@�@,4 ' 9�� � *�7#!%DC� (0�E,0&#!=7 7L# 43'145*0!=7=&)$�-/*�7#!�'14����,-/*0� -/* '1� &=7)$�-/* '%$5!)�1! -/*�7=(�$�7��B4.!#!#�1! ' &#�%$�7#�1@��S*
��$�*0@�# -B@ 7=( �/-&� -/7#!�$�&#�i� 4�@,�%�B�1@��S*��B4.!)!#�1! ' &#�%$�7#�1@��S* �6459,*0@,!�45* �,9�^�� & '%$�C�$5' -/7L*�D9�L�,7=(0� 4 '1' 9,C�$�*0'%* 4"�,7=(0�
-/*0@,�)( -/*,+ �,9�^6� & -B!f� &#�jI�90� *�7��&*A7#4 4 � $�&=+��8-,7=(0� *"@ 9,&=-/*,+]� $�*S*�4"��7=(0�A# $�-/7=-/*,+ 7=-&� �1!'-,�,9�^6� &#�1@"@,4�' 9�� � *�7#!
$�&#� � 4 @ -Y,��1@�$�7 7=(0� -/& (04�� � !=-/7#�1!3-67=(�90!�� $�<�-/*,+�7=(0�%� 45�0!#4��B� 7#� � �)� 45&#� 7=(0�%* $�&#� � >�� *k� $5@,� $ C�$�&=7 4"�
7=(0� @0$�7)$ ��$5!)�.D9� 7 -B! 7=(�90! 90!#�)� 9���7#4 �6459,*0@a# $�-/7=-/*,+ 7=-&� �1! �S* &#�jI�9,-/&=-/*,+�B �.D +0DlF $ !�� $"�&� �,9�^6� &%D
2 �1'%$�90!#� 4"��7=(0��45�0!#4��B�1!#'1� *0'1��-B!#!=90�8-P# �Z# 459��B@ (�$%>�� 7#4 �6459,*0@ 7=(0��# $�-/7=-/*,+ 7=-&� � � -/7=(0� & @,� 7#� &�� -/*,-B!=7=-B'%$"�&�&*
45& !=7#4�')(�$5!=7=-B'%$"�&�&*P- � >�� *O# (0� * 7=(0� �,9�^�� & !=-&g%��-B!��)^��1' 7=-/>��%�&*"-/*�,0*,-/7#�.D�� (0� 45���=�1' 7=-/>���� 9,*0' 7=-B45*O# 459��B@ �6�
!��/-/+.(�7��&*�� 4 @ -Y,��1@�D
m�90'#( >.$�&=- $�*�7#! $�&#� '1� &=7)$�-/*��&*b# 45&=7=(S# (,-&�B� $�*�$"�&*Ng1-/*,+G- $�*0@�# � C,&#45C 4.!#� 7=(0�%��(0� &#� $5!
@ -/&#�1' 7=-B45*0!�� 45&f� 9,&=7=(0� & &#�1!#�%$�&#')( D>� *�7=(,-B! C�$�C6� &3-07=(0�W� 4�' 90! -B! 45*37=(0� !=-&� C��B� &n,0*,-/7#�)V �,9�^�� &�� 4 @,�%�[-G# (,-B')(
-B! !=7=-&�&� &=-B'#(�� *0459,+.( 7#4A!#� &=>�� $5! $ 90!#�)� 9�� &#�)� � &#� *0'1� � 4 @,�%�5� 45& !=7=90@�* -/*,+�7=(0� ��$"� $�*0'1� � � 7c# �1� *�*0� 7c# 45&=<
'145*,+��1!=7=-B45* $�*0@"!#� &=>�� & 9,7=-&�/-&g?$�7=-B45* D

o



Engine

Indexing 

Robot 1
Robot 2

Site 1

Site 2

Site 4

Site 3

Database where the information
collected by the robots is stored

Source 1

Source 2 Server with a finite buffer

\�-/+.9,&#� E @ :;4�@,�%� 4"� !#�%$�&#'#(;� *,+.-/*0��# -/7=(���&#45�6457#!

� (0� &#� -B!�$ � $�&=+��A�/-/7#� &)$�7=9,&#��45* !#�%$�&#')( � *,+.-/*0�1! $�*0@�7=(0� -/&�'14�� C645*0� *�7#!?Dn� (0� !#�%$�&#'#(;� *,+.-/*0�1! 7=(0�%� !)�%�/>��1!
� $j* # �%�&� � � 7=(0� -/&�43# * �6�1!=7 !#459,&#'1� 4"� &#�)� � &#� *0'1�1!%2?# �;&#�1'14��E� � *0@ 7=(,-B!A� *�7=&#�1�;7#4 7=(0�"&#�1!)�%$�&#'#( 45*
$�*S* $5!=C6�1' 7 4"� 7=(0� !=9,���=�1' 7%D
� * C�$�&=7=-B' 9�� $�&3- � 90'#( '%$�* � ��� 459,*0@ 45* 7=(0� @,�1!=-/+.* $�*0@ '145*�7=&#4��[- -/*0'%�/90@ -/*,+
@ -B!=7=&=-/�,9,7#�1@ '145*�7=&#4��[- 4"� &#45�6457#!%D10�4'# � >�� &3-�7=(0� &#� $�C,C6�%$�&#! 7#4 �6� >�� &�*��/-/7=7��B� 45* 7=(0�n� 4 @,�%�/-/*,+�$�*0@ $�*�$"�&* !=-B!
4"��&#45�6457 !#'#(0�1@ 9��/-/*,+ $�*0@ 7=(0� -/*0@,�)( -/*,+ I�90� 90�.D � (0�A�%$�&��&*<# 45&=< -/*�� o�� C,&#45C64.!#�1! $ *�$�7=9,&)$"�Z� 4 @,�%� 4"�
��� ��V C�$�+�� 45�0!#4��B�1!#'1� *0'1�8- $�*0@ !#7=90@ -B�1! 7=(0� C,&#45���B�%� 4"� !#')(0�1@ 9��/-/*,+�$3!=-/*,+8�B� !#�%$�&#'#( � *,+.-/*0� &#45�6457 !)4"$5!
7#4 � -/*,-&� -&g%� 7=(0�;�)( 7#� *�7A7#4M# (,-B')( 7=(0� !#�%$�&#')( � *,+.-/*0��� ! @0$�7)$ ��$5!#�"-B!A459,7HV 4"�DV @0$�7#�.D R 9,& # 45&=< -/*��
	 �
-/*�7=&#4 @ 90'1�1!�7=(0��� 9��/7=-/C��B�)V &#45�6457+� 4 @,�%� 4"� 7=(,-B!AC�$�C � &3- �,9,7�!=7=90@ -B�1!A7=(0� !=7)$�7=-B' 45C,7=-&� -&g?$�7=-B45* C,&#45���B�%�
# (0� &#� 7=(0� *�9�� �6� &�4"� &#45� 457#! !=7)$j* !f,�(,�1@�D
.�� 7#� & 7=(0� C,&#�%�/-&� -/*�$�&=-B�1! 4"��7=(0� *0�)( 7 !#�1' 7=-B45*�-G# � C,&#�1!#� *�7 459,& &#�1!=9��/7#! 45*A7=(0� @�*�*�$"� -B' &#45�6457 !#')(0�1@ 9��/-/*,+
C,&#45���B�%� -/* m �1' 7=-B45*�� D5� (0� 7#4�4��B! 7=(�$�79# � 90!#� $�&#� 7)$�<�� *C� &#4�� 7=(0� 7=(0�145&�* 4"��:;$�&=<�4?> @,�1' -B!#-B45* C,&#4�'1�1!)!#�1!%D

�9�� � &=-B'%$"� &#�1!=9��/7#!3'14�� C�$�&=-/*,+ !=7)$�7=-B'�$�*0@ @�* *�$"� -B' C 4��/-B' -B�1! $�&#� &#� C 45&=7#�1@ -/*Jm �1' 7=-B45*��0D m �1' 7=-B45*��
'145*0'%�/90@,�1!Z# -/7=(;$ �,&=-B�)� @ -B!)' 90!#!=-B45*34"� C,&#4�� -B!=-/*,+ 45C6� *�-B!#!=90�1!%D

�



� � ����� ��� � �	�Z���
���

��� $5!#!=9�� ��7=(�$�7�7=(0��*�9���� � & 4"� $5' 7=-/>�� &#45� 457#!$� $j*">5$�&�*�-/*;7=-&� � $5! $E� 9,*0' 7=-B45* 4"� 7=(0����$5'#< �B45+ -/* 7=(0�
I�90� 90� $�*0@ 7=(0� *�9���� � & 4"� &#45�6457#! $"�/&#�%$5@�* $5' 7=-/>��.DC� 4"$5@,@ &#�1!)! 7=(,-B! !=-/7=9�$�7=-B45* # � # -&�&� '%$5!=7 459,&�� 4 @,�%�
-/*�7#4 7=(0��:;$�&=<�4?>�
 �1' -B!=-B45*�� &#4�'1�1!)!?B :�
��>F9� &)$"� �%# 45&=< � E - �G- � � D9\�-/&#!=73-N# ��*0�1�1@ 7#4�@,�),0*0��7=(0�$I�90� 90� -/*,+
� 4 @,�%� D
� (0�3-/*0@,�)( -/*,+ � *,+.-/*0�"-B!C� 4 @,�%�B�1@ $5! $k,0*,-/7#�)V '%$�C�$5' -/7L* !=-/*,+8�B�)V !)� &=>�� &]I�90� 90�.D m � &=> -B'1��7=-&� �1!A$�&#��- D - D @�D
�)( C 45*0� *�7=- $"�&�&* @ -B!=7=&=-/�,9,7#�1@ &)$�*0@,4�� >5$�&=- $����B�1!f# -/7=( � �%$�*������;$�*0@ 7=(0���,9�^6� &d� $j* $5'1'14�� 4�@0$�7#� $�7d� 4.!=7
� ' 90!=7#4�� � &#!3- -/*0'%�/90@ -/*,+ 7=(0� 45*0� -/*;!#� &=> -B'1�8-0-Y� $�*S*P-�# (0� &#����� � Dn� (0� &#� $�&#��� $%>5$�-&� $����B��&#45� 457#!�$�*0@
�%$5'#(;4"� 7=(0�1!#� &#45�6457#!3-G# (0� * $5' 7=-/>5$�7#�1@=-��,&=-/*,+�! C�$�+��1! 7#4 7=(0� !#� &=>�� & -/*;$���45-B!#!#45*;!=7=&#�%$"� $�7 &)$�7#� � D ���
$5!#!=9�� � 7=(�$�7 7=(0�1!#�!�"��45-B!#!#45* C,&#4�'1�1!#!)�1! $�&#�C��9,7=9�$"�&�&* -/*0@,� C � *0@,� *�7 $�*0@ -/*0@,� C � *0@,� *�7 4"� 7=(0� !#� &=> -B'1�
7=-&� �1!%D
� (0� *04%>��%�G� �%$�7=9,&#� 4"�6459,&7� 4 @,�%�,-B! 7=(�$�7 7=(0� *�9���� � & 4"� $5' 7=-/>�� &#45�6457#!1� $j* �6�>� 4 @ -Y,��1@ $�7 $�*N* $�&=&=-/>.$"��45&
@,� C�$�&=7=9,&#� � C 4 '#( D�� (0� *A$�*A$�&=&=-/>5$"�64 '1' 9,&#!3-�7=(0��-/*0'14�� -/*,+�&#45�6457 -B! @,�)V $5' 7=-/>.$�7#�1@ $�7 45*0'1�.2 7=(0��'145*�7=&#4��&�B� &
� $j* 7=(0� * @,�1' -B@,� 7#4�<��1� C�-/7 -B@��B� 45& 7#43&#�)V $5' 7=-/>5$�7#� -/7%D � (0� * $3@,� C�$�&=7=9,&#� 4 '1' 9,&#! 7=(0� '145*�7=&#4��&�B� &�� $j*
� -/7=(0� & @,�1' -B@,� 7#4 $5' 7=-/>.$�7#� 45*0� $5@,@ -/7=-B45*�$"� &#45� 4573-,-Y� 45*0� -B! $%>5$�-&� $����B�8- 45& 7#4 @,4 *0457=(,-/*,+bB - D �.D 7=(0� *�9�� �6� &
4"� $5' 7=-/>�� &#45� 457#! -B!f�B�)� 7 9,*0'#(�$�*,+��1@UF D>� (0� 45��� �1' 7=-/>�� -B! 7#4
,0*0@"$�C 4��/-B'%*kB 7#4 � � @,�),0*0�1@UF 7=(�$�7�� -/*,-&� -&g%�1!
$
# � -/+.(�7#�1@ !#9�� 4"��7=(0� !#7)$�7=-B45*�$�&�*A!#7)$�&=>5$�7=-B45*3C,&#45��$��,-&�/-/7c*"$�*0@e�B4.!#! &)$�7#�.D
��� *043# -/*�7=&#4 @ 90'1� 7=(0� :#
�� !#� 7=7=-/*,+;-/*M# (,-B'#( # �K# -&�&� !#4��/>�� 7=(,-B! 45C,7=-&� -&g?$�7=-B45* C,&#45���B�%�3DOm�-/*0'1� 7=(0�
7=-&� � �6� 7L# �1� *"7=&)$�*0!=-/7=-B45*0! -B! >5$�&=- $����B�A# ��# -&�&� 90!)� 7=(0� 9,*,-Y� 45&�� -&g?$�7=-B45*b� � 7=(04�@ � E -Um �1'.D 	 D%$ � D
. 7 7=(0�'&	V 7=( @,�1' -B!=-B45*"� C64�')()(+* 7=(0� !=7)$�7#� 4"� 7=(0� :�
�� -B! &#� C,&#�1!)� *�7#�1@3�N*A7=(0� 7=&=-/C��B�',-* .0/213*54
63*-4�73*58:9
;=< 43�>43?3?3?�4
�A@	B ;=< 43�>43?3?3?�4
�A@'B ;=< 43�>4 �C@P-�# -/7=(#1D*A$�*0@E63* 7=(0�AI�90� 90�)V[�B� *,+.7=( $�*0@�7=(0� *�9�� �6� &�4"� $5' 7=-/>��
&#45�6457#!	� 90!=7GF
HJI3KML
H 7=(0�N&	V 7=( @,�1' -B!=-B45* � C64�')(�-5&#�1!=C �1' 7=-/>��%�&*P-�$�*0@�73* 7=(0� 7L* C6�?B $�&=&=-/>.$"�[-�@,� C�$�&=7=9,&#�8-P,�' 7=-/7=-B4590!
O !#�1� �6�%�B43#$F 4"��7=(0�P&	V 7=("@,�1' -B!#-B45*"� C 4 '#( D
� (0� !=90'1'1�1!#!=-/>�� @,�1' -B!=-B45* � C64�')(0! ; ( * 4
&RQS�>@ $�&#� 7=(0�$� 9�� C 7=-&� �1! 4"� $T��45-B!#!#45* C,&#4�'1�1!)!$# -/7=(;-/*�7#� *0!#-/7L*
U�V .W�X�ZY[�9-6-/*0@,� C6� *0@,� *�7 4"� 7=(0� !#� &=>�-B'1� 7=-&� � C,&#4 '1�1!#!%DA� * 7=(,-B! !#� 7=7=-/*,+G-67=(0� &	V 7=( @,�1' -B!#-B45*�� C 4 '#(�(\*
'145&=&#�1!=C645*0@,!�7#4 $�* $�&=&=-/>5$"��-/*;7=(0��45&=-/+.-/*�$"� !�* !=7#�%� # -/7=(;C,&#45��$��,-&�/-/7L*]�563*^� U B -/*b# (,-B')( '%$5!#� 7_*T.W��F)- 7#4
$ @,� C�$�&=7=9,&#��# -/7=("C,&#45��$��,-&�/-/7c*`�a� U C,&#4?>�-B@,�1@ 7=(�$�7b13*�� < B27_*�. < F)- $�*0@37#4 $
,�' 7=-/7=-B4590! � >�� *�7�# -/7=( 7=(0�
'14�� C��B�%� � *�7)$�&�*"C,&#45��$��,-&�/-/7L*]/c/d�fe]63*58\�	Yg�h8\� U B273*�.��8F D
; � 7	ij*A9 ;=< 43�>@ �6� 7=(0� $5' 7=-B45* ')(04.!#� * $�7 7=-&� �!(+* D ��� $5!#!#9�� � 7=(�$�7	ij*�.Z� -Y� 7=(0� @,�1' -B!=-B45* -B!�� $5@,�
7#4 $5' 7=-/>.$�7#� 45*0� $5@,@ -/7=-B45*�$"� &#45� 4573-�-Y� 45*0� -B!�$%>5$�-&� $����B�8-�$�*0@�ik*�. < -Y� 7=(0� @,�1' -B!#-B45*"-B!$� $5@,� 7#4 <��1� C 7=(0�
*�9���� � & 4"� $5' 7=-/>��A&#45� 457#! 9,*0')(�$�*,+��1@�D<2d* '145*�>�� *�7=-B45*`# ��$5!#!=9�� � 7=(�$�7�ij*l. < -Y� 7=(0��&	V 7=( @,�1' -B!=-B45*
� C64�')("'145&=&#�1!=C645*0@,! 7#4 $�,�' 7=-/7=-B4590! � >�� *�7
B27_* .��8F D
\,&#4�� 7=(0��$��64%>���@,�),0*,-/7=-B45*0!># � !#�1� 7=(�$�7 !=7)$�7#�1! 4"��7=(0�n� 45&��m/onC4 < 43�M8 $�*0@`/ < 4�nC4 < 8 $�&#� *04577� �%$5!=-/���B�8-�$5! $�*
$�&=&=-/>.$"� '%$�*,*0457 4 '1' 9,&�-Y� $"�&� &#45�6457#! $�&#� -/*�$5' 7=-/>�� $�*0@ $ @,� C�$�&=7=9,&#� '%$�*,*0457 4 '1' 9,&�-Y� 7=(0��I�90� 90� -B!��%� C,7c*P-
&#�1!=C6�1' 7=-/>��%�&*�D7� (0� &#�)� 45&#�8-07=(0� !=7)$�7#�)V !=C�$5'1�A� 45& 7=(,-B! :#
�� -B!

; /21C4
6=4�7>8
4 <qp 1 p �`4 <�p 6 p �#4�7r. < 43�>4 �C@�e ; / < 4
6�4 < 8
4_/21C4 < 43�M8
4 <)p 1 p �#4 <�p 6 p �A@>?

0�43# � >�� &3- 7=(,-B! !#� 7�'145*�7)$�-/*0! 45*0��$��0!#45&=�,-/*,+ !=7)$�7#�8-07=(0�bs[,�' 7=-/7=-B4590!ut !=7)$�7#�!/ < 4 < 4 �j8)Df� 4 &#�%� 4%>�� 7=(,-B! 9,*0@,�)V
!=-/&)$����B� !=7)$�7#�
# �
# -&�&� 45*��&*"'145*0!#-B@,� & C 4��/-B' -B�1!EB !#�1��� 45&�� $"� @,�),0*,-/7=-B45* �6�%�B43#$F�7=(�$�7 $"�&# $j* ! '#(04 4.!#� $5' 7=-B45*

�



i . �$# (0� * 7=(0��!�* !=7#�%� -B! -/* !=7)$�7#��/u�>4 < 4 < 8 !#4 7=(�$�7b/ < 4 < 4 �j8 '%$�* *0� >�� & �6� &#�%$5'#(0�1@�Di� (,-B! -B! *0457 $ !#� >�� &#�
&#�1!=7=&=-B' 7=-B45*"!#-/*0'1� $ C 4��/-B'%* 7=(�$�7 *0� >�� &�$5' 7=-/>.$�7#�1! &#45� 457#!Z# (0� *37=(0� !�* !=7#�%� -B! �%� C,7L* -B! 4"� *04 -/*�7#� &#�1!=7%D7� *
'145*0'%�/90!=-B45*�-�7=(0� !=7)$�7#� !=C�$5'1�W� 45& 7=(,-B! :�
�� -B!

� V . ; /21C4
6�4�7M8
4 <qp 1 p �#4 <!p 6 p �#4�7b. < 43�>4 �C@
e ; / < 4 < 4 �j8
4_/ < 4
6�4 < 8
4_/o1C4 < 4_�M8�4 <)p 1 p �#4 <�p 6 p �A@

$�*0@�7=(0� !#� 7���� 4"� $"�&�B43# �1@ $5' 7=-B45*0!Z# (0� *"7=(0� !�* !=7#�%� -B! -/*"!=7)$�7#��,).S/21C4
6=4�7>8:9�� -B! +.-/>�� *"�S*

� � . ��
	 ;=< @ -Y� 7r. �
; �>@ -Y� /21C4
6=4�7>8 .S/u�>4 < 4 < 8
;=< 43�>@ 457=(0� &�# -B!#�.D

� 4A'14�� C��B� 7#� 7=(0� @,�),0*,-/7=-B45* 4"� 7=(0��:�
��`# � *0�1�1@;7#4 -/*�7=&#4 @ 90'1� 7=(0��45*0�)V !=7#� C '14.!=7�� $�*0@ 7=(0� 45*0�)V !=7#� C
7=&)$�*0!=-/7=-B45*�C,&#45��$��,-&�/-/7=-B�1!�
 Di6�-/>�� *�7=(�$�7 7=(0��C,&#4�'1�1!)! -B! -/*3!=7)$�7#�b,�.S/21C4
6�4�7M8 $�*0@A7=(�$�7 $5' 7=-B45*`i -B!f� $5@,�8-
7=(0� 45*0�)V !=7#� C '14.!=7 -B! @,�),0*0�1@"$5!

��/ , 8 .����-/21'. < 8 Y U �-/21P. �#4�7�. �M8
4 B E F

-/*0@,� C6� *0@,� *�7 4"��i�D ���?# -&�&� !=(04'# � $�7#� & 7=(�$�7 7=(,-B! '#(045-B'1�?� 45& 7=(0� 45*0�)V !=7#� C3'14.!=7n# -&�&� $"�&�B43# 90! 7#4 $5@,@ &#�1!#!3-
$�*0@3!=9,�0!)�jI�90� *�7��&* 7#4 !)4��/>��8-,7=(0� 45C,7=-&� -&g?$�7=-B45* C,&#45���B�%� $�7 (�$�*0@�D
\045&G,�9��O- 7=(0� 45*0�)V !=7#� C37=&)$�*0!#-/7=-B45*3C,&#45��$��,-&�/-/7=-B�1!�
 ��� ��� /2i 8 $�&#� +.-/>�� *3�S*


 ��� � �d/2iX8 .
���������� ��������	

�
U
�-/21 � �M8 -Y�h,�� .0/21�eg�>4������ ; 6GY i54
� @>4 < 8

�X6
U

-Y�h,�� .0/21�eg�>4������ ; 6GY i54
� @>43�M8
� e � �-/21 � �M8heA�X6

U
-Y�h,�� .0/21�eg�>4������ ; 6GY i54
� @>4 �j8

B o F

-Y� 7r. < -Xi�. < 43��2


 ��� � �d/2i 8 .
���������� ��������	

�
U

-Y�h,�� .0/!����� ; 1GY �>4
�l@>4
6 Y i	e �>4 < 8
�a/d6GY i�e[�M8

U
-Y�h,�� .0/!����� ; 1GY �>4
�l@>4
6 Y i	e �>43�M8

�Ge ��YR� /d6GY i	e �M8
U

-Y�h,�� .0/!����� ; 1GY �>4
�A@>4
6 Y i	e �>4 �j8
B �PF

-Y� 7r. �P-Xi�. < 43��2


 ��� � � / < 8�.
���������� ��������	

�
U
�-/21 � < 8 -Y� ,"�X.S/21C4
6=4 < 8

�56
U

-Y� ,"�X.S/21C4
6=43�M8
� e � ��/21 � < 8 Y[�56

U
-Y� ,"�X.S/21C4
6=4 �j8

B �NF

�



-Y� 7r.�� D9.$�&� 457=(0� & 7=&)$�*0!#-/7=-B45*3C,&#45��$��,-&�/-/7=-B�1!�$�&#� �jI�9�$"��7#4 < D
� -/7=(0459,7 �B4.!)! 4"� +�� *0� &)$"�/-/7c* # �b# -&�&� 45*��&* '145*0!=-B@,� &���� L
H����	�
���dK�
��>L�� C 4��/-B' -B�1!A!=-/*0'1� -/7 -B! < *043# * 7=(�$�7
*0457=(,-/*,+3'%$�* �6��+�$�-/*0�1@ �N* '145*0!=-B@,� &=-/*,+�� 45&#� +�� *0� &)$"� C 4��/-B' -B�1! � �U-�� ( D���V�� � D����1'%$"�&� 7=(�$�7 -/*;7=(0� :�
��
!#� 7=7=-/*,+�$�C64��/-B'%*��A-B! C,9,&#� !=7)$�7=-B45*�$�&�* -Y��-�$�7 $�*N* @,�1' -B!#-B45* � C 4 '#(�-�7=(0� $5' 7=-B45* ')(04.!#� * -B! $�*045*�V &)$�*0@,4�� -&g%�1@
$�*0@ 7=-&� �)V (04�� 45+�� *0�14590!�� $�C,C,-/*,+34"� 7=(0� ' 9,&=&#� *�7�!=7)$�7#� � E - �G- � � D ��� @,�),0*0� $�*�������� �!���dF�" H�!=7)$�7=-B45*�$�&�*
C64��/-B'%*A$5! $�*N*a� $�C,C,-/*,+�� V �$# ;=< 43�>@ !=90'#(�7=(�$�7%��/ , 8:9 � � D
\045&n� $�7#� & 90!#��-/*�7=&#4�@ 90'1�'&�/(�h8 V .*) 
 ��� � � /(��/ ,a8c8	+ , ��� � �.-0/�1%231 - 7=(0��7=&)$�*0!=-/7=-B45*3C,&#45��$��,-&�/-/7c* � $�7=&=-Y( 9,*0@,� & 7=(0�
!=7)$�7=-B45*�$�&�*AC64��/-B'%*4� D
; � 765 �6� 7=(0� '%� $5!#! 4"� $"�&� $5@�� -B!#!=-/���B��!=7)$�7=-B45*�$�&�* C64��/-B' -B�1!%D1\045& $�*N* C 4��/-B'%*7� 985 -/*�7=&#4 @ 90'1� 7=(0���B45*,+�V &=9,*
�)( C �1' 7#�1@"$%>�� &)$�+�� '14.!=7 C6� & 9,*,-/7 7=-&� �

9;:�/ , 8 .=< ���*�>'? �
&8@ :;A *B CEDGF ��/ , C 8IH+, F

. ,KJ�4 ,�9���? B �PF

� (0� �)( -B!=7#� *0'1��4"��7=(0���/-&� -/7 -/*OB �PF -B! $ '145*0!#�jI�90� *0'1��4"� 7=(0�n� $5' 7 7=(�$�7L�3-B! !=7)$�7=-B45*�$�&�* $�*0@�� -B! '1459,*�7)$����B�
� �G-X� &#45C64.!=-/7=-B45*�� D E D E � D ��� !=(�$"�&� !)$3* 7=(�$�7 $ C 4��/-B'%*M��N	985 -B! $%>�� &)$�+�� '14.!=7 45C,7=-&� $"� -Y�9 :�O / , 8 . ���QP: /SR 9 : / , 8 T-,#9���? B 	PF

U V ����� �H���
� *�45&#@,� & 7#4�90!#� &#�1!#9��/7#!?� &#4�� :#
�� 7=(0�145&�*�� 45& $1>�� &)$�+�� '14.!=7A� 4 @,�%�B!3-�# � ,0&#!=7 *0�1�1@�7#4�@,� 7#� &�� -/*0� 7=(0�
'%� $5!#!eB &#�1' 9,&=&#� *�73- 9,*,-B'#(�$�-/*�-i� 9��/7=-B'#(�$�-/*�- '14��E� 9,*,-B'%$�7=-/*,+G- � 7#'.DlF -/* # (,-B'#( 7=(0�A' 9,&=&#� *�7 :#
�� �6�%�B45*,+�!%D� 45*0!=-B@,� & 7=(0�!� 4��&�B4'# -/*,+3�)(,$"� C��B�8@$; � 7b� . � $�*0@��B� 7W� � � $�*S*;!=7)$�7=-B45*�$�&�*3C64��/-B'%*37=(�$�7 !#�%�B�1' 7#! $5' 7=-B45*
�A-/* !=7)$�7#�1!E/onC4
6=43�M8�� 45&�6l9 ; �>4 �C@ $�*0@ -/* !=7)$�7#��/u�>4 < 4 < 8 - $�*0@ $5' 7=-B45* < 457=(0� &�# -B!#�.D<� 7�-B! �%$5!=-&�&* !#�1� *
7=(�$�7 7=(,-B! C64��/-B'%* -/*0@ 90'1�1! $�*3:�
�� # -/7=(�7L# 4 &#�1' 9,&=&#� *�7�'%� $5!#!#�1!AB �YX ; /onC43�>4�nj8
@ $�*0@ �YX ; /onC4 �C4�nj8
@ $�*0@
$�!#� 7 4"� 7=&)$�*0!=-B� *�7 !=7)$�7#�1! B �ZX ; nC4 < 4�nC@�F D3��� 7=(0� &#�)� 45&#� '145*0'%�/90@,�C� &#4�� 7=(,-B!��)(,$"� C��B� 7=(�$�7 7=(0� :�
��
; ,5*-4
&]Q �>@ -B!'���3"[����\�]^��� 
 � �G- C D � �_� � D
.�* :�
�� -B!`\
K
�����3
K�(\a�
���0
cb � �G- C D � �_� � -Y��-9� 45& � >�� &�* C�$�-/& 4"� !=7)$�7#�1!)/ , 4c, � 8T9 � B �O- 7=(0� &#�3�)( -B!=7#!
$ !=7)$�7=-B45*�$�&�* C64��/-B'%*d� !#90'#( 7=(�$�7!, � -B! $5'1'1�1!#!=-/���B�a� &#4�� ,5- 7=(�$�7 -B!'- -Y� 7=(0� &#�3�)( -B!=7#!!& Q �"!=90')( 7=(�$�7& *��� � � /(�h8:� < -�# (0� &#�e& *��� � � /(�h8 -B! 7=(0��/ ,a4c, � 8 V � *�7=&�*34"��7=(0�?� $�7=&=-Y(f& * /(�h8)D
g 
3hihijlknm�]^H'oMpWq / ,-*54
& Q �M8r� �'\ K������3
K�(\a�
���0
cb_s t
� (0� C,&#4 4"� 4"�n; �%�E� $ E '%$�*�� �
� 459,*0@ -/*�7=(0�K. C,C6� *0@ -Y(6DE� (0� *0�)( 7 &#�1!#9��/7�X�43# !A� &#4�� ; �%�E� $ E $�*0@
� &#45C64.!=-/7=-B45* � -/* � E -Um �1'.D-$ D E � @u ���wv � �yx zyx ��{|k}m�]^H L
H�H�~�� ���0�e����\a��".�ML%�;��
��4�����������0
cb�� V �$#�� �����^\�]`�0]3�
�0�XI3KMLe��"0" ,#9�����GY�� / ,a8 . ��/ , 8 Y ������ /���� B� � /�1 
 ��� � �d/2iX83� / , � 8 B2$8F

	



� ���0]M�q. ���QP : /SR 9;:-/ ,a8:I3KML���" " , 9 ��� � ]_�0" H�� IW��NC/ ,a8��
�(�	���0
Q���0]^H����0
K� ���3� � 
�������IDKML!H���\�]�, 9 �`��0]^H�
 �0]^H ���	����� K�
I�ML�� �^K�" ��\���� N � �PK��I��� �7��"Es t
� (0� 45C,7=-&� $"� $%>�� &)$�+�� '14.!=7r� $�*0@"7=(0� 45C,7=-&� $"� C 4��/-B'%*f��N -/*�� &#45C 4.!=-/7=-B45* � '%$�* �6��'14�� C,9,7#�1@;�N*390!=-/*,+
7=(0�?� 4��&�B43# -/*,+ &#�1' 9,&#!#-/>�� !#')(0�%� �8-,<�*04'# * $5! 7=(0� &#�%� $�7=-/>�� >5$"�/90� -/7#� &)$�7=-B45* $"�/+�45&=-/7=(��3Du ���wv � �yx zyx ��{��	�aH���
, F
HM�
�G~jH������	�
�oH�� 
�� �

��f" H����^4 <�� � � �]F
HM�
�G~jH��;
w�c��F
H L s��aKML
�gQ < �
,#9 �`�6�CH�� 
�H��0]^He�7�������0
cb��'/ ���k4��TQ < 8 �������� F

/ , 8�.S/u� e���8 ���j/ ,a8 Y��P/��	/ ���k8 / ,a8 e��	/ ���>8 / 
, 8c8
� ���0]

�	/ ���>8 / ,a8 V . ��/ , 8 Y ������ /�� � B� �./�1 
 ��� � �d/2iX83��� / , � 8
4
� ]^H L
H �"!>/ 
,a8h. < F��3�NK
�0]^HDL � � �3Hr�"!�� �e�ML_F���� L �>L��_sm�]^H�
K�6�0]^H�" � ����� � / , 8 . < ����� >'? ���j/ ,a8�Ha~�� ���0� I3KML H���\�]�, 9 ��� � .#�$� / ��8 /%
, 8��L��
��4�0]^H K��I��� �7��" ��\ ���dK�
��NC/ , 8W� 
����	���oHG, � � b��'&MH�
 F�����Nj/ , 8 9�(*),+ ����� � /�� �.- � �E/�1 
 ��� � � /2i 83� / , � 8�s tu ������/�0!m�-/*0'1� 7=(0� :#
�� -B!�'14��E��9,*,-B'%$�7=-/*,+ B ')�=D�; �%�E� $ E F 7=(0��C,&#4 4"�9� 4��&�B4'# !�� &#4�� � �G-�m �1'.DW� D
��- � D
� D
� �
B !#�1� $"�B!#4 � E - � &#45C D �G- C D � E � � F D
��� *04'# &#� 7=9,&=*;7#4 459,&�-/*,-/7=- $"� 45��� �1' 7=-/>��8- *�$"� �%�&*P-	� -/*,-&� -&g1-/*,+�$C# � -/+.(�7#�1@;!#9�� 4"� 7=(0� !#7)$�7=-B45*�$�&�*"!=7)$�&HV
>.$�7=-B45* C,&#45��$��,-&�/-/7c*A$�*0@]�B4.!#! &)$�7#�.D9� 4 !#�1�$# (S* 7=(0��!#4��/9,7=-B45*A7#4�7=(,-B! C,&#45���B�%� -B! +.-/>�� * �S* 7=(0��!#4��/9,7=-B45*A7#4
7=(0��:#
�� C,&#45���B�%� � 45&�� 9�� $�7#�1@A�%$�&��/-B� &3- -/7 !=9�Q '1�1! 7#4 !=(043# 7=(�$�7 7=(0� $1>�� &)$�+�� '14.!=7?B �PF -B! $�# � -/+.(�7#�1@�!=9��
4"� 7=(0� !=7)$�7=-B45*�$�&�* !=7)$�&=>.$�7=-B45*;C,&#45��$��,-&�/-/7L*;$�*0@��B4.!#!�&)$�7#�.DW� 7�!=(0459��B@"�6� '%�B�%$�&3- (04'# � >�� &3-�7=(�$�7�7=(,-B!�&#�1!=9��/7
'%$�*,*0457 (04��B@C� 45& C64��/-B' -B�1! 7=(�$�7 -/*0@ 90'1� $�*A$%>�� &)$�+�� '14.!=7?B �PF 7=(�$�7 @,� C6� *0@,! 45* 7=(0��-/*,-/7=- $"��!=7)$�7#�G,�!=-/*0'1�8- �S*
@,�),0*,-/7=-B45*�- 7=(0� !=7)$�7=-B45*�$�&�* !=7)$�&=>.$�7=-B45*�C,&#45��$��,-&�/-/7L* $�*0@k�B4.!)! &)$�7#� $�&#� -/*0@,� C6� *0@,� *�7 4"� 7=(0� -/*,-/7=- $"� !=7)$�7#�.D
���?# -&�&�67=(0� &#�)� 45&#� &#�1!#7=&=-B' 7 459,&#!#�%�/>��1! 7#4 7=(0� '%� $5!#! 5 !21 5 4"� C64��/-B' -B�1! 7=(�$�7 +�� *0� &)$�7#� $ '145*0!=7)$�*�7 $%>�� &)$�+��
'14.!=73- *�$"� �%�&*P-w5 ! . ; � 9M5 V 9;:�/ , 8 . 9 :-/ ,"�J8
4 T-,�9���@�D
� (0� !#� 7 5�! -B!�*045*�V �%� C,7L* $5!�-/7 -B!$# �%�&��<�*04'# * 7#4 '145*�7)$�-/*�-�$"� 45*,+A457=(0� &�C64��/-B' -B�1!3-6$"�&� 9,*,-B'#(�$�-/* C64��/-B' -B�1!
� �G-X� &#45C64.!=-/7=-B45* � D o D E � D>.$� 45*,+ !=90')(3C 4��/-B' -B�1! -B! 7=(0�����	�
���(\ C64��/-B'%*4��3 7=(�$�7�$"�&# $j* !�� $�-/*�7)$�-/*0!r� &#45�6457#!
$5' 7=-/>��8-�*�$"� �%�&*P-_�43�/ , 8 .S�n� 45& $"�&�5,E.S/onC4�nC4�7>8 9 � # -/7=(�7r. < 43� $�*0@7�43�/ , 8 . < � 45& $"�&�5,�.S/onC4�nC4 �j8 9� D

�457#� $"�B!)4 7=(�$�7 &#�1@ 90' -/*,+ 7=(0� !#�%$�&#'#(a� 45& $�*A45C,7=-&� $"� C 4��/-B'%* 7#4�C64��/-B' -B�1! -/*M5 ! @,4 �1! *0457f*�-B�%�B@3$�*N*K�B4.!#! 4"�
+�� *0� &)$"�/-/7L*;$5! -/7 -B!�$"�B!#4 < *043# * 7=(�$�7 7=(0� &#� $"�&# $j* ! �)( -/7#!�$�* 45C,7=-&� $"� C 4��/-B'%*e# -/7=(;'145*0!=7)$�*�7 $1>�� &)$�+�� '14.!=7
-/*�7=(0� '%$5!#� 4"� '14��E��9,*,-B'%$�7=-/*,+ :�
�� � ! � �G-X� &#45C64.!=-/7=-B45*�� D
� D o�� D
\�-Y(M� 9f5 ! D9� *�7=&#4 @ 90' -/*,+�B E F -/*�7#4bB �PF>* -B�%�B@,!W9;:5/ ,a8 .��65I:-/ ,a8 Y�7 :�/ , 8i# -/7=(

5 : / ,a8 . < ���*
>'? �
& @ : A *B CEDGF �-/21 C . < 8IH+, F

. ,wJ
7 : / ,a8 . U < ���*
>'? �

& @ : A *B CEDGF �-/21 C . �`4�7 C . �M8IH+, F
. , J ?

$



� * 7=(0� � 4��&�B4'# -/*,+M# �+# -&�&� @ &#45C 7=(0�"$�&=+.9�� � *�7q, -/* 5I:�/ , 8 $�*0@ 7�:-/ ,a8�!=-/*0'1�A7=(0�1!#�+I�9�$�*�7=-/7=-B�1! @,4 *0457
@,� C6� *0@345*E,�� &#4�� 7=(0� @,�),0*,-/7=-B45*"4"� 5 ! D
; � 7 90! *043# -/*�7#� &=C,&#� 7 5 : $�*0@ 7 : D 5 : -B! 7=(0�"!=7)$�7=-B45*�$�&�* C,&#45��$��,-&�/-/7L* 7=(�$�7 7=(0�3!�* !=7#�%� -B! �%� C,7L* $�7
@,�1' -B!=-B45* � C64�')(0!%DJm�-/*0'1�;7=(0�;@,�1' -B!=-B45* � C 4 '#(0!]� 45&�� $A��45-B!#!#45* C,&#4�'1�1!)!3-n# ��� $3* '145*0'%�/90@,�b� &#4�� 7=(0�
�	.?m � . C,&#45C6� &=7L* �%$ � 7=(�$�7 5 : -B! $"�B!#4 �jI�9�$"�67#4�7=(0� !#7)$�7=-B45*�$�&�* C,&#45��$��,-&�/-/7c* 7=(�$�7 7=(0� !�* !=7#�%� -B! �%� C,7L*�$�7�ML_F���� L �ML���H��^K \�]N- $�*0@�7=(,-B! -/*3*0457=(,-/*,+K� 45&#� 7=(�$�*37=(0� !=7)$�7=-B45*�$�&�*�!=7)$�&=>.$�7=-B45*3C,&#45��$��,-&�/-/7c*�D
; � 7 90! *04'# '145*0!=-B@,� & 7�: Df���1'%$"�&� 7=(�$�7 ; (\*54
& Q �>@P- 7=(0� !#�jI�90� *0'1� 4"� @,�1' -B!=-B45* -/*0!=7)$�*�7#!'- -B! $#� 45-B!)!#45*
C,&#4 '1�1!#!W# -/7=( -/*�7#� *0!=-/7L* U $�*0@ $5!#!#9�� �!# -/7=(0459,7?�B4.!#!�4"� +�� *0� &)$"�/-/7L*;7=(�$�7b(

F
. < $ D !%Db
��),0*0� � / ( 8 $5!�7=(0�

7#457)$"� *�9�� �6� &�4"� ' 90!=7#4�� � &#!�7=(�$�7 (�$%>�� $�&=&=-/>��1@"7#4 7=(0�AI�90� 90� 9,C37#4 7=-&� �'(%-,-/*0'%�/90@ -/*,+A' 90!=7#4�� � &#!�# (,-B')(
(�$1>�� � �1� *k�B4.!=73-�$�*0@O�B� 7���/ (�8 �6� 7=(0�EI�90� 90� �B� *,+.7=( $�7 7=-&� � ( D ��� $5!#!#9�� � 7=(�$�7 7=(0� !)$"� C��B� C�$�7=(0! 4"�
7=(0� C,&#4�'1�1!)!#�1! ; � / (�8
45(TQ < @3$�*0@ ; ��/ (�8
4X(�Q < @"$�&#� &=-/+.(�7HV '145*�7=-/*�904590!]# -/7=( �B�)� 7 �/-&� -/7#!%D � -/7=( 7=(0�1!#�
@,�),0*,-/7=-B45*0!�$�*0@37=(0� -B@,� *�7=-/7c* @ ) (\*_+-. &a� U # ��� $3*A&#�%# &=-/7#� 7 :A$5!

7�: .=< ���*
>'? @ :����	��
! ��/���/ (De�8 . �A8�
 � / (�8��@ ) ( * + ?

� *"457=(0� &�# 45&#@,!3-G# � (�$1>���!=(043# *;7=(�$�7 7 : -B! 7=(0� &)$�7=-B4�- $5!r& 7#� *0@,! 7#4 -/*�,0*,-/7L*P- 4"� 7=(0���)( C6�1' 7#�1@�*�9�� �6� &
4"�f�B4.!#!#�1! @ 9,&=-/*,+37=(0�E,0&#!=7�& @,�1' -B!=-B45* � C64 '#(0! 4?>�� & 7=(0� �)( C �1' 7#�1@ 4�'1' 9,&#� *0'1� 7=-&� � 4"� 7=(0��&	V 7=(�@,�1' -B!=-B45*
� C64�')( D
� (0� -/*�7#� &=C,&#� 7)$�7=-B45*;4"� 7 :A$5! $4" K��!�PL ���oH *04'# � 4��&�B4'# !n� &#4�� 7=(0� -B@,� *�7=-/7c*

7 : . < ���*�>e? @ :�� � ��
! �-/��!/ ( e�8�. �A8�
 � / ( 8 �@ ) (+*_+ . < ���� >'? �
� @ :���� �

! �-/��!/ ( eP8 . �A8�
 � / ( 8��P4 T � 985 !�4

B(�PF
9,C645* *0457=-B' -/*,+ 7=(�$�7 7=(0�f� $�7=7#� &iI�9�$�*�7=-/7L* &#� C,&#�1!#� *�7#! 7=(0�f� �%$�* *�9���� � & 4"�	�B4.!#!#�1! C6� & 9,*,-/7 7=-&� � 45& 7=(0�f�B4.!#!
&)$�7#�.D?� (0� !#�1'145*0@"-B@,� *�7=-/7L*;-/* B(�PF -B! $ @ -/&#�1' 7 '145*0!)�jI�90� *0'1� 4"� 7=(0� 7=(0�145&�*"4"� &#� *0�%# $"� &#�%# $�&#@;C,&#4�'1�1!)!#�1!
�
��-G� (0�145&#�%�Z$ D
� � $�*0@34"��7=(0� @,�),0*,-/7=-B45*;4"��7=(0� !#� 7 5 !.D
� *3!=9��E� $�&�*P-�# � (�$1>�� !#(043# *37=(�$�7n� 45& $�*S*AC64��/-B'%*4� -/*`5 ! 7=(0� $%>�� &)$�+�� '14.!=7 -B!9;: .��65I:�Y 7 :54
# -/7=( 5I: 7=(0� !=7)$�&=>.$�7=-B45*�C,&#45��$��,-&�/-/7L* $�*0@ 7�: 7=(0���B4.!)! &)$�7#�.D

� (0�A45C,7=-&� $"� C 4��/-B'%* (�$5! � �1� * '14�� C,9,7#�1@ � 45& @ -Y^�� &#� *�7 >.$"�/90�1! 4"� 7=(0� � 4 @,�%� C�$�&)$"� � 7#� &#!%DM\�-/+.9,&#�1! o V
� @ -B!=C�� $3* 7=(0� 45C,7=-&� $"� C64��/-B'%*`� 45&E� . ����-b� .�� -'� . < ? �P-P� . �>? < $�*0@ � 45&3@ -Y^�� &#� *�73>.$"�/90�1!
4"���JB � � �h/d�A8�.��>?���- � . �h/d� 8 $�*0@ � � � /d�A8 F D � (0�3&#�1!=9��/7#!K# � &#� 45�,7)$�-/*0�1@ �N* &=9,*,*,-/*,+ 7=(0�
>.$"�/90� -/7#� &)$�7=-B45* $"�/+�45&=-/7=(�� +.-/>�� * -/* � &#45C64.!=-/7=-B45* o # -/7=( 7=(0�A!=7#45C,C,-/*,+ ' &=-/7#� &=-B45* � (�� � /�1 H / ����� F

/ ,a8:e���C/ , 8c8\�
���^/ , 8�H � � <��! B o � �G- o ��� $�*0@ o ��	�-/7#� &)$�7=-B45*0!K# � &#�"*0�1�1@,�1@ 7#4 '14�� C,9,7#� 7=(0�"45C,7=-&� $"��C 4��/-B'%*
@ -B!=C�� $3*��1@"-/*�\�-/+.9,&#�1! o - � $�*0@ �G-0&#�1!=C6�1' 7=-/>��%�&*GF D ����!#�1�?� &#4�� 7=(0�1!#�A,0+.9,&#�1! 7=(�$�7�7=(0� 45C,7=-&� $"� C64��/-B'%*A-B!
$M�!K�
-K��2K�
�H � � ���	\�]_�0
cbM\��CL &�H%-�*�$"� �%�&*P-07=(0� &#� �)( -B!=7 7c# 4C� 45*0457#45*0�aB @,�1' &#�%$5!=-/*,+ (0� &#�'F -/*�7#� +�� &$� $�C,C,-/*,+�!"$# V ;=< 43�>43?3?3?M4
�A@W# ;=< 43�>4 �C43?3?3? @P- 7�9 ;=< 43�>@P- !=90'#( 7=(�$�7���NC/ , 8 . ��/ "$# /d6C8:QR1j8=� 45& $"�&� ,�.0/21j4
6�4�7>8 9��
# -/7=(�7�. < 43�aB # �!� 90!=7�$"�B!)4 (�$1>�� " ! / < 8NQ � !)4 7=(�$�7%� N /u�>4 < 4 < 8:.S��$5! &#�jI�9,-/&#�1@UF D ��� '145*�� �1' 7=9,&#� 7=(�$�7
7=(0� 45C,7=-&� $"� C64��/-B'%*�$"�&# $j* !��)( (,-/�,-/7#! !#90'#( $ !=7=&=90' 7=9,&#� �,9,7n# � (�$%>�� *0457�$����B� �6�1� *37#4 C,&#4?>�� -/7%D

�



s = 0 s = 1

16
15
14
13
12
11
10
9
8
7
6
5
4
3
2
1
0

r

-   1   1   1   1   1  
-   1   1   1   1   1  
-   1   1   1   1   1  
-   1   1   1   1   1  
-   1   1   1   1   1  
-   1   1   1   1   1  
-   1   1   1   1   0  
-   1   1   1   1   0  
-   1   1   1   0   0  
-   1   1   1   0   0  
-   1   1   1   0   0  
-   1   1   0   0   0  
-   1   1   0   0   0  
-   1   0   0   0   0  
-   1   0   0   0   0  
-   0   0   0   0   0  
-   0   0   0   0   0  

0   1   2   3   4   5    q

16
15
14
13
12
11
10
9
8
7
6
5
4
3
2
1
0

r

0   1   2   3   4   5    q

1   1   1   1   1   1  
1   1   1   1   1   1  
1   1   1   1   1   1  
1   1   1   1   1   1  
1   1   1   1   0   0  
1   1   1   1   0   0  
1   1   1   0   0   0  
1   1   1   0   0   0  
1   1   0   0   0   0  
1   1   0   0   0   0  
1   1   0   0   0   0  
1   0   0   0   0   0  
1   0   0   0   0   0  
0   0   0   0   0   0  
0   0   0   0   0   0  
0   0   0   0   0   0  

\�-/+.9,&#� o @ R C,7=-&� $"� C64��/-B'%* B ��. �>? < -�� 4.!#7���� D o �
���k$8F

s = 0 s = 1

-   1   1   1   1   1  
-   1   1   1   1   1  
-   1   1   1   1   1  
-   1   1   1   1   1  
-   1   1   1   1   1  
-   1   1   1   1   1  
-   1   1   1   1   1  
-   1   1   1   1   0  
-   1   1   1   1   0  
-   1   1   1   0   0  
-   1   1   1   0   0  
-   1   1   1   0   0  
-   1   1   0   0   0  
-   1   1   0   0   0  
-   1   0   0   0   0  
-   1   0   0   0   0  
-   0   0   0   0   0  16

15
14
13
12
11
10
9
8
7
6
5
4
3
2
1
0

r

16
15
14
13
12
11
10
9
8
7
6
5
4
3
2
1
0

r

0   1    2   3   4   5    q 0   1   2   3   4   5    q

1   1   1   1   1   1  
1   1   1   1   1   1  
1   1   1   1   1   1  
1   1   1   1   1   1  
1   1   1   1   0   0  
1   1   1   1   0   0  
1   1   1   1   0   0  
1   1   1   0   0   0  
1   1   1   0   0   0  
1   1   0   0   0   0  
1   1   0   0   0   0  
1   1   0   0   0   0  
1   0   0   0   0   0  
1   0   0   0   0   0  
0   0   0   0   0   0  
0   0   0   0   0   0  

\�-/+.9,&#� ��@ R C,7=-&� $"� C64��/-B'%* B ��. �>?���-�� 4.!#7���� D o �
� o �NF

�



s = 0 s = 1

16
15
14
13
12
11
10
9
8
7
6
5
4
3
2
1
0

r

16
15
14
13
12
11
10
9
8
7
6
5
4
3
2
1
0

r

0   1   2   3   4   5    q

-   1   1   1   1   1  
-   1   1   1   1   1  
-   1   1   1   1   1  
-   1   1   1   1   1  
-   1   1   1   1   1  
-   1   1   1   1   1  
-   1   1   1   1   1  
-   1   1   1   1   1  
-   1   1   1   1   0  
-   1   1   1   1   0  
-   1   1   1   0   0  
-   1   1   1   0   0  
-   1   1   1   0   0  
-   1   1   0   0   0  
-   1   1   0   0   0  
-   1   0   0   0   0  
-   0   0   0   0   0  

0   1   2   3   4   5    q

1   1   1   1   1   1  
1   1   1   1   1   1  
1   1   1   1   1   1  
1   1   1   1   1   1  
1   1   1   1   1   1  
1   1   1   1   0   0  
1   1   1   1   0   0  
1   1   1   1   0   0  
1   1   1   0   0   0  
1   1   1   0   0   0  
1   1   0   0   0   0  
1   1   0   0   0   0  
1   1   0   0   0   0  
1   0   0   0   0   0  
1   0   0   0   0   0  
0   0   0   0   0   0  

\�-/+.9,&#� �G@ R C,7=-&� $"� C64��/-B'%* B ��.��C? < -�� 4.!#7���� D
� o8o E.E F

� � �-�f�������G�9�����	� 
��A��� � �����]� � � �5� ���

� *�7=(,-B!�!)�1' 7=-B45* # � '14�� C�$�&#� !=7)$�7=-B' $�*0@ @�* *�$"� -B' C64��/-B' -B�1!%Da� (0� &#�1!=9��/7#!A� 45&�7=(0� !=7)$�7=-B' '%$5!#�8- # -/7=( 7=(0�
!)$"� ��9,*0@,� &��&*�-/*,+EI�90� 90� -/*,+�� 4 @,�%��$�*0@ *0457)$�7=-B45*�-0$�&#� $5!7� 4��&�B43# !�B !#�1� �
	 � F D9� (0� $1>�� &)$�+�� '14.!=7 -B! +.-/>�� *A�S*

� # /	�54 �a4
�A8�. /u�re
� 8 / �!Yg���
� �
F
8

� e
� � �
F

� B(�PF
-/*�C�$�&=7=-B' 9�� $�&3- � /	�X4 �a4
�A8 .0/ � YA�h8\� /d� YR�M87# (0� *�� . ��D7� (0� 45C,7=-&� $"� *�9�� �6� & 4"� &#45�6457#! -B! +.-/>�� *3�S*u ���wv � �yx zyx ��{�� � KML��

K� �#� < �a� Q �_��" H �a� # / �a4
�A8�F
H��0]^H K��I���0�7��" 
K�3��F
H L KcIPLuKjF
K
�0�e�2K��_�_H sm�]^H�
K�

� # / �a4
�A8 . (*) + ����� * � /d&a����� 4 �a4
�A8 B E �PF

� ���0]�& 9 ;�� �-/ �a4
�A8o�a�>���j4����5/ � 4
� 8o�a�>���j@^s � � L��0]^H L���K>LcH���� # / �a4
�A8 p � �a�>���8� I � � � /d�A8��h� # / � 4
� 8N9
;�� �a�>���j4�� �a�>���j@�� I �E. � /d�A8��6��
��	� # / �a4
�A8:Q � �a�>���8� I ��� � /d�A8�s t
� (0� &#�1!=9��/7#! 4"� 7=(0� '14�� C�$�&=-B!#45*0! $�&#� &#� C645&=7#�1@ -/*E� $����B�1! E $�*0@ o D1� (,&#459,+.(0459,7 7=(0� �)( C6� &=-&� � *�7#! �`. �>? < D
\045& @ -Y^�� &#� *�7�!#� 7#! 4"� C�$�&)$"� � 7#� &#!b� 4
�`4 �5-G# ��,0&#!=7 '14�� C,9,7#�1@�7=(0� 45C,7=-&� $"� *�9�� �6� &�4"� &#45�6457#!G� # B +.-/>�� *
�S*�� &#45C64.!=-/7=-B45* �PF $�*0@ 7=(0� $%>�� &)$�+�� '14.!=7 � # B +.-/>�� * -/* B(�PF�F�-/* 7=(0� !=7)$�7=-B' '%$5!#�.D � (0� *�-=� 45& �%$5'#( !)� 7 4"�
C�$�&)$"� � 7#� &#!!� 4
�#4 � -5# � !#� 7 7=(0� >.$"�/90� 4"� 7=(0� *�9�� �6� & 4"� $1>.$�-&� $����B� &#45� 457#! � 7#4`� # $�*0@ @,� 7#� &�� -/*0�1@=-
> - $ 7=(0� &#�%� $�7=-/>�� >5$"�/90� -/7#� &)$�7=-B45* $"�/+�45&=-/7=(�� +.-/>�� *�-/*`� &#45C 4.!=-/7=-B45* o B # -/7=( �q. < ?���������� O 7=(0� '%�B4.!#� & �A-B!
7#4���7=(0��� $5!=7#� &�7=(0� $"�/+�45&=-/7=(�� '145*�>�� &=+��1!hF)-67=(0� 45C,7=-&� $"� $1>�� &)$�+�� '14.!=7 ��� B +.-/>�� * -/* B 	PF�F�$5!W# �%�&� $5!�7=(0�
� -/*,-&� 9,* B �� "!$#�F $�*0@37=(0� �)( C6�1' 7#�1@MB �kF *�9���� � & 4"��&#45�6457#!�$5' 7=-/>.$�7#�1@3�N*A7=(0� 45C,7=-&� $"� ����
��
���(\ C64��/-B'%*�D
� (0�1!#� &#�1!#9��/7#! '%$�*3�6�W� 459,*0@A-/*���$����B� E D

E �



��� !#7#45C,C �1@"7=(0� *�9�� � &=-B'%$"� C,&#4 '1�1@ 9,&#�!# (0� * 7=(0� &#�%� $�7=-/>�� � &=&#45& �6� 7L# �1� *;7c# 4 '145*0!#�1' 9,7=-/>���-/7#� &)$�7#�1!�# $5!
B 9,*,-Y� 45&��E�&*�F7�B�1!#! 7=(�$�*�� < �! D1� (0� *�9�� �6� & 4"� -/7#� &)$�7=-B45*0!�B � ! ����� F $�*0@ 7=(0� &#�%� $�7=-/>���-&� C,&#4%>��%� � *�7!B\� <><�� B
/ � # e ��� 8\� ��� F $�&#� $"�B!#4 &#� C645&=7#�1@�-/*���$����B� E D
; $5!=73-�# � '14�� C,9,7#�1@;7=(0� 4?>�� &)$"�&� 45C,7=-&� $"� @�* *�$"� -B'�C 4��/-B'%*3�N*�&#�%� 4%> -/*,+A7=(0� &#�1!=7=&=-B' 7=-B45* 45* 7=(0� *�9�� �6� &
4"� $1>.$�-&� $����B��&#45� 457#!?D5� (0��45C,7=-&� $"� $1>�� &)$�+�� '14.!=7 ��� $5!># �%�&� $5! 7=(0��� -/*,-&��9�� B �  "!$# F)- �)( C �1' 7#�1@OB �OF $�*0@
� $�( -&� 9�� B �  ��
	 F *�9�� �6� & &#45�6457#! 90!#�1@A�S*A7=(0� 4?>�� &)$"�&� 45C,7=-&� $"� @�* *�$"� -B' C64��/-B'%*A$�&#� +.-/>�� *3-/*+� $����B� o D
��� 45�0!#� &=>�� 7=(�$�7 !=9,�0!=7)$�*�7=- $"� +�$�-/*0!�� $3*"�6� $5')(,-B� >��1@��N* @�* *�$"� -B'%$"�&�&*;'145*�7=&#4��&�/-/*,+"7=(0� $5' 7=-/>�-/7c*;4"� 7=(0�
&#45�6457#!%D � (0� *�7=(0� *�9�� �6� & 4"� $%>5$�-&� $����B� &#45�6457#! -B! !#� 7 7#4�� # B � $����B� E F)-�7=(0� &#�%� $�7=-/>�� -&� C,&#4%>��%� � *�7$# -/7=(
&#�1!=C6�1' 7 7#4 7=(0� 45C,7=-&� $"��!=7)$�7=-B' C 4��/-B'%*�&)$�*,+��1!Z� &#4�� � � 7#4 E ��� � � 45& 7=(0� '145*0!=-B@,� &#�1@b� 4�@,�%� C�$�&)$"� � 7#� &#!?2
# (0� *�7=(0� &#�1!#7=&=-B' 7=-B45* 45* 7=(0� *�9�� �6� &�4"� $1>.$�-&� $����B� &#45�6457#! -B! &#�%� 4?>��1@=- 7=(0� -&� C,&#4?>��%� � *�7 &)$�*,+��1!�� &#4��
	 � 7#4 � o8o 	 ��� � (0� +�$�-/*3$�C,C �%$�&#! 7#4 �6� $�* -/*0' &#�%$5!#-/*,+ � 9,*0' 7=-B45*34"� 7=(0��I�90� 90� !=-&g%��� $�*0@A4"� 7=(0� $�&=&=-/>.$"�
&)$�7#�	� D

m�7)$�7=-B'!. C,C,&#4�$5')( 
W* *�$"� -B'A. C,C,&#4�$5')(
� � � � # � # ��� �  "!$# 
� � -/7#� & � �%� D9�c� C,&%D
� D � E � � D � � D E $ � � E $ � � D E 	
��� � �k$ $ � D
� E 	�� � � �
V V E D � � D � ������� E ��� � D
�
������	 ��	 ��� D E E � E.E � �
V V o D � � D
���
��� � E.E � � D
� E $�� 	 E � E E �
� D � o ��� E � �
� D � E E � � D � � D E � o �k$ ��	 � D �
����	 o 	�� � o D
	 E $�� � E � �
V V E D o � D o ������� E ��� � D E $ ��� � $>$ � �0D E E ���
� E � �
V V o D � � D o ��� �C$ E.E � � D o �C$��
� �
� E � o D
� o ���
� E � �
� D � E E � � D � � D �k$ E $>$ � E � D ���
�
� E �
� �k$ D%$ E ��	�� o8o �
V V E D E � � D E ��� E � E ��� � D E �k$ o � $ � � �0D
� E ����� o � �
V V o D � � D E � E � o E �k$ � D E ��� � o $�� �
� D%$ o � o � o � �
� D ��� � � D � � D E $ �k$�� E � � D E � E3o $ $ E � D � ���
� E 	 �
V V E D � � D � ������� o � � D
� �C$ ��� E3o E $ D%$ �
� E E � �
V V o D � � D
���
� � E o � � D � 	��
��� E � o � D o � o8o E 	 �
� D ��� E � � D � � D E � o8o � E $ � D �
�����
� � E 	 D o ��	
� o � �
V V E D o � D o ������� o � � D E �_����� � E � D o � � o � � �
V V o D � � D o ��� �C$ o8o � D o ��� � E E � E � D � � o � �
� �
� D ��� E � � D � � D �k$ E � � E � � D ����� E � � E $ D � � � E ��� �
V V E D E � � D E ��� E � o � � D �
� E.E $ 	 E � D%$ � o 	 � 	 �
V V o D � � D E ���k$ o o E � D E �
�
��� � E � D
� � �
� �
� �
� D E � � D � � D E $ 	���� $ � D E � o �
� E 	 D
� E 	k$ E � �
V V E D � � D � ������� E � � D
� o E �
� � � D
	 o ��� o � �
V V o D � � D
� � ��	k$ E.E � D ���_�
�
� � � D
� o E.E o � �
� D E E � � D � � D E � � ��� � � D ��	
���
� � � D � o � � � o �
V V E D o � D o ������� E � � D E �
��� � o � D � o E � ��� �
V V o D � � D o ��� �C$ E.E � D E ���
��� � � D
	 o8o $ ��� �
� D E E � � D � � D �k$ E � � � � D ����� o 	 � � D%$ � E3o ��� �
V V E D E � � D E ��� E � E � � D �
�����
� E � D
� ���
� ��	 �
V V o D � � D E � � �
� E.E � D �
��	���	 E � D%$ �k$ 	 E ��� �

��$����B� E @im�7)$�7=-B' > !%D @�* *�$"� -B' C64��/-B' -B�1!!B # -/7=(#�`. �>? < $�*0@ ��. < ?����������PF

E.E



m�7)$�7=-B'!.�C,C,&#4�$5'#( 
W* *�$"� -B'A. C,C,&#4�$5')(
� � � � # � # ��� �  "!$# 
� �  ��
	 ���%� D7�c� C,&%D
� D � E � � D � � D E $ � � E $ � � D E 	��
��� �
� $��0D � � o 	 �
V V E D � � D � ������� E ��� � D
�k$��
��	 �
� �
� D � E.E � 	 �
V V o D � � D
���
��� � E.E � � D
� E.E $�� E ��� E.E � D � E ��� � �
� D � E E � � D � � D E � o �k$ ��	 � D �
� E3o � 	 o �
� D
� E ��� o $ �
V V E D o � D o ������� E ��� � D E �
�k$ 	 $�� �
� D
	 E3o � o 	 �
V V o D � � D o ��� �C$ E.E � � D o8o $>$>$ �
� E �k$ D E E �k$ o � �
� D � E E � � D � � D �k$ E $>$ � E � D � � o ��	 �
� � �0D � E.E � 	
� �
V V E D E � � D E ��� E � E ��� � D �k$�� E3o $ E �
� D � E � E $ � �
V V o D � � D E � E � o E �k$ � D E.E �_��� $�� E ��� D
	 E � � 	k$ �
� D ��� � � D � � D E $ �k$�� E � � D E �k$>$ � $ E � D � o � o � �
V V E D � � D � ������� o � � D
� E $ E3o E � E � D � o $ o 	 �
V V o D � � D
���
� � E o � � D � � o � o E 	 o E D � � o o � �
� D ��� E � � D � � D E � o8o � E $ � D � � E3o � � E � D � o � E �_� �
V V E D o � D o ������� o � � D E3o � o � � E � D � ��� 	�	 �
V V o D � � D o ��� �C$ o8o � D o ��� � E E � o � D
	 ��	 �
� �
� D ��� E � � D � � D �k$ E � � E � � D ���
��	
� o E � D � ��� 	 � E �
V V E D E � � D E ��� E � o � � D � E � E � � o � D � �
� 	�� o �
V V o D � � D E ���k$ o o E � D � o $�� o 	 o � D E � E �
��	 �
� D E � � D � � D E $ 	���� $ � D E.E �
�k$ o � D o E3o �
� �
V V E D � � D � ������� E � � D o �
� o � � � D � E 	 � � �
V V o D � � D
� � ��	k$ E.E � D
���
����� 	 E � D%$ E � � E �
� D E E � � D � � D E � � ��� � � D � E ���k$ � � D%$ E � � �k$ �
V V E D o � D o ������� E � � D ���
�
�k$ E � D � o � � E � �
V V o D � � D o ��� �C$ E.E � D ���
�
� � o E � D E o8o �
� E �
� D E E � � D � � D �k$ E � � � � D ��� E �
� � E � D � o � �k$ o E �
V V E D E � � D E ��� E � E � � D ������	
� � E � D � o � ��� E � �
V V o D � � D E � � �
� E.E � D �����
��� � E � D � o $ � o8o 	 �

��$����B� o @im�7)$�7=-B' > !%D @�* *�$"� -B' C64��/-B' -B�1!!B # -/7=(#�`. �>? < $�*0@ ��. < ?����������PF

� � �$�!� � ��

�h��� ����� �Z�����

. !=-&� C��B�]I�90� 90� -/*,+O� 4 @,�%� 4"� !#�%$�&#')( � *,+.-/*0�1! (�$5!�� �1� * C,&#45C 4.!)�1@ $�*0@ $�*�$"�&*Ng%�1@ -/* 45&#@,� & 7#4+,0*0@ 7=(0�
45C,7=-&� $"� *�9���� � &�4"� &#45�6457#! 7#4 @,� C��B4'* 45*;7=(0� ��� � D�� (0� '14.!=7W� 9,*0' 7=-B45* -B! $]# � -/+.(�7#�1@ !#9���4"� 7=(0�
�B4.!#!
&)$�7#� $�*0@�7=(0� !#7)$�&=>5$�7=-B45*3C,&#45��$��,-&�/-/7c*�D
��� !=7=90@ -B�1@37=(0� @�*�*�$"� -B' !#� 7=7=-/*,+ -/*+# (,-B')(37=(0� *�9���� � &�4"��&#45�6457#! -B!�$"�&�B43# �1@"7#4 '#(�$�*,+���4%>�� &�7=-&� � $5! $
� 9,*0' 7=-B45* 4"��7=(0�n# 45&=< �B4�$5@ -/* 7=(0�ZI�90� 90�.D ��� !=(04'# �1@ 7=(�$�7 -/*C� 4.!=7 '%$5!#�1! @�* *�$"� -B' C64��/-B' -B�1! !#9,�0!=7)$�*�7=- $"�&�&*
459,7HV C6� &H� 45&�� !=7)$�7=-B' C64��/-B' -B�1!3- $�*0@ ��$5!#�1@ 45* 7=(,-B!
� $5' 73- $5@ >�4 '%$�7#�A7=(0� -/*�7=&#4 @ 90' 7=-B45* 4"��!=90')( C64��/-B' -B�1! -/*
��� �"!#�%$�&#')("� *,+.-/*0�1!%D
m � >�� &)$"� -/*�7#� &#�1!=7=-/*,+ 45C6� * -B!#!=90�1! &#�%� $�-/*�- -/*0'%�/90@ -/*,+M� 4 @,�%�B!E# (0� &#��7=(0�A&#45�6457#! $�&#��*0457 (04�� 45+�� *0�14590!
$�*0@UT�45& $�&#� $"�&�B4 '%$�7#�1@ 7#4 @ -Y^6� &#� *�7 C�$�&=7#!�4"� 7=(0� *0� 7L# 45&=<6D�\045&�-/*0!#7)$�*0'1�8-�45*0�]� $j*M# -B!=( 7#4 @,� 7#� &�� -/*0�

E3o



7=(0� 45C,7=-&� $"� *�9���� � & 4"� &#45� 457#! 7#4 � � $"�&�B4 '%$�7#�1@ 7#4�$ +.-/>�� * $�&#�%$ DA.$�B!#4�-�� 45&#� +�� *0� &)$"� -/*,C,9,7 C,&#4�'1�1!)!#�1!
B �.D +0D $A: $�&=<�4%>�� 4�@ 9�� $�7#�1@]��45-B!#!#45* C,&#4�'1�1!#!)F !#(0459��B@ � � '145*0!=-B@,� &#�1@ !#43$5! 7#4A&#�)X��1' 7A� 45&#� $5'1' 9,&)$�7#�%�&*
� 7=&)$1>��%�/-/*,+ 7=-&� �1! � 4"� &#45�6457#! -/* 7=(0� *0� 7L# 45&=< DE; $5!#7��&*P- 457=(0� & '14.!=7W� 9,*0' 7=-B45*0! '1459��B@ � � -/*�>��1!=7=-/+�$�7#�1@=-�� 45&
-/*0!=7)$�*0'1�8-0'14.!#7n� 9,*0' 7=-B45*0! -/*0'%�/90@ -/*,+ &#�1!=C645*0!#� 7=-&� �1!%D

V ���3�9�-�7��� ���
� E � 2 � &=7#!#� <.$5!3- 
 DX��D&- p'��
I������\rq LcKabML��������0
cb_s�p	H��oHDL����0
K� ������\���
I�����2Ky\�]3��������\�o�Ky�jH�" �)-�� &#� *�7=-B'1�)VL0�$"�&�[-
� *0'.D&-�: *,+8�B�%# 4 4 @;�>�/-Y^�!3- E �
�k$ D

� o�� � 4"^�� $�*��.&%D&-n: D>6 D&-n;�-/9�-���D $�*0@ ��� � � &3-L��D � D&- s R C,7=-&� $"��&#45� 457 !#'#(0�1@ 9��/-/*,+ � 45& ��� � !#�%$�&#')(
� *,+.-/*0�1!ut -
	3s��I\�] H����3" �0
cb8-GkU- C,C D E ��V o8o - E �
�
� D

�
� �
� �B� -/*,&#4 '#<�-G; D&-��L�XH��XH�� 
3b��w�����oH����!�
� K
".s��)- � -&�B�%*�� m 45*0!3- 
��%# 4 45&=<	- E �k$ � D
� � � � 9,7#� &�� $�*�- : D�; D&-Lo;�ML���K*&ep H�\�� ���dK�
`q LuKy\ H��!�_H��)- � -&�B�%*P- 
��%# 4 45&=<�- E �
� �0D
�
� � ��4.!#!3- m D : D&-���
w� LuKy���^\ ��� K�
l�2K����2K \�]3�������(\�p ��
��
���(\�q LuK!bML �
�����0
cb8-a. '%$5@,�%� -B'�� &#�1!#!3- 
��%#_4 45&=<�-

E �
��� D
�
	 � �0D���$"�/-&�+-���D�;�-/9�- � ( D 
 $�-/*�-0$�*0@e: DG6 Dw� 4"^�� $�*�-��.&%Das R C,7=-&� -&g1-/*,+ 7=(0� *�9���� � & 4"��&#45� 457#!d� 45& ��� �

!#�%$�&#')("� *,+.-/*0�1!ut -�m�H�" H�\
K������3
K��\!�
��� K

��w�����oH����)- >�4�� D E $ - C,C D o � � O o 	�	�- o ��� E D
�%$ � ��4��Y^9-Q� D�; D&- s+� 45-B!#!)45*�. &=&=-/>.$"�B!$m �1�A� -&� �!. >�� &)$�+��1!3- t��G� H L s �GH�� s - >�4�� D ����-,C,C D o8o ��V o � E - E �
� o D

! ���q�7�!
 �#"

$&%('*)+) ,�- �/. -�- ���1032)�5476 *98;:=<?>*@ �¡�BA )�CDC �� 	�EAF. - �� HG

u ������/ �4/ g 
ch h j k�0d\�-/&#!=73- $?# 45&#@ 45* *0457)$�7=-B45* D7� * 7=(0�Z� 4��&�B4'# -/*,+T/onC4
6�4�7M8�B &#�1!=C6�1' 7=-/>��%�&*P-�/21j4
6�4�nj8 Fi# -&�&�
@,�1!=-/+.*�$�7#� $�*S*3!=7)$�7#��
,`. /*
1C4 
6 4 
7M8 9 � !=90'#( 7=(�$�7	/ 
6 4 
7>8�. /d6=4�7>8AB &#�1!=C �1' 7=-/>��%�&*P-h/ 
1C4 
6C8�. /21C4
6j8 F D ���!# -&�&�
!)$3* 7=(�$�7G,E.S/21C4
6=4�7>8 -B!�$�7 7=(0� !)$"� ��" H &�H�"�$5! ,��5.S/21 � 4
6 �J4�7 �J8 -Y��6P. 6 � D
� (0� &#�A$�&#� 7=(,&#�1� '%$5!#�1! -/* 7=(0� C,&#4�4"� @,� C6� *0@ -/*,+ 45* # (0� 7=(0� & !=7)$�7#�q,"� . /21 � 4
6 �J4�7 �J8�&#�%$5'#(0�1@ � &#4�� ,R.
/21C4
6=4�7>8 -B! $�7 7=(0��! $"� ���B� >��%��$5! , B '%$5!#� B E F�F)- $�7 $ (,-/+.(0� &d�B� >��%�9B '%$5!#�
B o F�F)- 45& $�7 $A�B43# � &n�B� >��%�1B '%$5!#�
B �PF�F D
B E FN6P. 6 � Di.�!#!#9�� ��,0&#!#7 7=(�$�7 6 � < D7� (0� *"!#�%�B�1' 7�$�*S*AC 4��/-B'%*M� 985 !#90'#(37=(�$�7��/onC4
6�4 < 8 . < $�*0@ ��/onC4
6�43�M8�.S�>?
I�*0@,� &�7=(�$�7 C64��/-B'%*"45*0'1� 7=(0� C,&#4 '1�1!#! � *�7#� &#!?�B� >��%� 6�� < -/7 '%$�*,*0457?�B�%$1>�� 7=(�$�7?�B� >��%�[-�$�*0@b� 45&#�14?>�� &3- $"�&�
!=7)$�7#�1! 4"� 7=(�$�7Z�B� >��%� $�&#� &#�1' 9,&=&#� *�7%D
.�!#!=9�� � *043# 7=(�$�7'6q. < D
�[� 1)Q 1 ��7=(0� *�'#(04 4.!#����/KJc4 < 4 < 8b. < � 45&�JG. 1C4 1rY �>43?3?3?=4 1 � Y ��D �L� 1 � 1 �
7=(0� *),��6'%$�*,*0457 � � &#�%$5')(0�1@e� &#4�� ,�# -/7=(0459,7i� 9�� C,-/*,+ $�7Z�B� >��%��� !=-/*0'1� *04 $�&=&=-/>5$"� � $j*�4�'1' 9,& $�7��B� >��%� < D
� *;7=(,-B! '%$5!#�8-�!)�%�B�1' 7 $ C64��/-B'%*"7=(�$�7 +�4 �1!W� &#4��f, 7#4A!=7)$�7#��/ < 43�>4�nj8 B���/KJc4 < 4 < 8r. < � 45&�J . 1j4 1bY �>43?3?3?�4 �

E �



$�*0@`��/u�>4 < 4 < 8 .0��F)-07=(0� * +�4 7#4 !=7)$�7#��/21 � e[�>43�>43�M8AB���/KJ
43�>43�M8 .S�A� 45&
J�. < 43�>43?3?3?�4 1 � e �8F $�*0@"7=(0� *"+�4
7#4 !=7)$�7#�P, � B���/21 � e �>43�>43�M8 . < F D
B o FN6 � 6 � D� (04 4.!#� $�*S*AC64��/-B'%*4�]9f5 !=90'#(37=(�$�7��/onC4c( 4 < 8�.S� $�*0@ ��/onC4c( 43�M8�. � � 45& (�. 6�4
6 Y ��?3?3?=4
6 � e � ���/onC4
6 � 4 < 8 . < $�*0@ ��/onC4
6 � 43�M8�. �>?
I�*0@,� & 7=(�$�7 C64��/-B'%* 7=(0� C,&#4 '1�1!#!�# -&�&� !=90'1'1�1!#!#-/>��%�&*;> -B!=-/7A�B� >��%�B! 6�4
6PY �>43?3?3?�4
6 � $�*0@ # -&�&� !#7)$j*O� 45&#� >�� & $�7
7=(�$�7Z� $5!=7n�B� >��%� # (0� &#� -/7Z# -&�&��> -B!=-/7 $"�&� !=7)$�7#�1! -/*�,0*,-/7#�%�&*�4"� 7#� * D
B �PFN6 �[6 � D
�L�h6 � � < '#(04 4.!#� $�*N* C64��/-B'%*M� 985 !=90')(37=(�$�7��/onC4c(�4�7>8�. < � 45& (�. 6�4
6Pe ��?3?3?=4
6 � e �>4�7b. < 43� ���/onC4
6 � 4 < 8 . < $�*0@ ��/onC4
6 � 43�M8 . �>?
I�*0@,� & 7=(�$�7 C64��/-B'%* 7=(0� C,&#4 '1�1!#!�# -&�&� !=90'1'1�1!#!#-/>��%�&*;> -B!=-/7A�B� >��%�B! 6�4
6 e �>43?3?3?�4
6 � $�*0@ # -&�&� !#7)$j*O� 45&#� >�� & $�7
7=(�$�7Z� $5!=7n�B� >��%� # (0� &#� -/7Z# -&�&��> -B!=-/7 $"�&� !=7)$�7#�1! -/*�,0*,-/7#�%�&*�4"� 7#� * D
.�!#!=9�� ��*043# 7=(�$�7P6 � . < D�I�*0@,� &�7=(0� C64��/-B'%*`��/onC4c( 4�nj8G. < � 45&b(G.S6�4
6'e �>43?3?3?=4 � 7=(0� C,&#4�'1�1!#!W# -&�&� +�4
� &#4�� , 7#4+�B� >��%�b��D R *0'1�]�B� >��%� E -B!�&#�%$5'#(0�1@=- -/7�# -&�&� 7=(0� *<� 4%>�� 7#4 !=7)$�7#�#/d�#43�>43�M8]B���/KJc43�>43�M8 . �K� 45&
Jh.S�>4 �C43?3?3?=4
� e ��F)-57=(0� *�+�4�7#4 !=7)$�7#�b/d�#4 < 4 < 8>B���/d�`43�>43�M8 . < F)-�$�*0@!,0*�$"�&�&* +�4 7#4�!=7)$�7#� ,��UB���/KJc4 < 4 < 8:. <
� 45&�Jh. �#4
� e �>43?3?3?=4 1 �kY ��F D

E �


