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Å�ÆÇÅ ÈÊÉcË¤Ì&ÍÏÎOÐÑË¼Î»Ò&ÉcÐ
sYtyÓ&}ÕÔOª&|Q�HÖF�R�{����z^�J�cz^��x{�c°(×
s�ØÙªÏ�R°��HÚO°Û��|c�Y�Ü�Y®�®'z^�J�����Q�~}vz^�Y�Ç}v�J��Ý»���{�����^���JÞ¿���§��°�ÞJ�§��°@��|cx{�J�QÞ¿|���|c�7ß§�^x{�Q��®Mt
à �J��á �\��|~}v°.Ý¼�^z^�J���â�UÝ��Y�{�Ç®v�^�Q�^z�ßÊ�R|Q�^�¾��|c�â�~�Q��Ýc��x.�Y���JÞ¿���~��°�}v�cz^x{�^�J°��Hã
ä °�µ��^z�}v�Y®¯®�Ú�°Ç}³�Qz^�Ü��|c�R�Q��åF��°����^µæ}v°Û�������Jß§�Ü���¿z�|S}v�cç~}�Ö~}³çQ�c�Y®¼�J���JÞJ�^�~�Û�J�cç��Q�Y�
�S���^�J�è�J°Ü�J�é�JÞ¿���§�R�J°�}¯�R}v°&�c�Y�
�¿Ø�wR®v°{��ßJ��x{�c��®'�y�Y}���°&�`�Jx���êcåc�^çé�Ç}v��������ÞJ���7Ýc�Jz�ß3��|c�Sz��J�����¿�Qçc°R}v°{°��c�^çëÝ§Ú
��|Q�S�JÞJ�^�~��t&ªÏ��êc®����^x{°R��|c�^°��S�J�cçë°{�^�cçé��|c�^�è������|Q�æ°�}v��®v�c�Y���Jx{°^t à |c�Y�7�JÝ��¿�O�
��|Q�J°{�Rz^�J�����J�cçQ°���|c�Y�@z��¿���Ü}v�æ®v�Y���uã�wR®v°{�I�y|Q�^�æ��|c�&°�}v���~®v�u���Jx{°1x{�(���Qx{�S��|c��}vx
x{�^°{�O®¯��°����3��|c��ßF��x{�c��®�}��y}v�~���^ÞJx{�Y���^°R��|c��°{�Sx{��°{�~®���°7�J�cç=x{�����cx{�Q°�}��I������|Q��©yª�«
�¿�Qçâ���.��|Q�3°Ç}³���O®³�Y���Jx{°(téÓ��^x{�����.}��S�&�Y}¯��°7�M�¿x��J�~®�Ú_�.êcåc�^çâµ��^x�}v�§çV�Y�&�{}³���¿t
à |c�Y�1|c�JµQµ��^�c°�}¯�Q��|c��°�}v���~®v�u���Jx(á�°'x{��µ~®�Ú6x{���Jz�|c��°'��|c��ßJ��x{�c��®~�Y�X����x�}¯�1|Q�J°�Ý»�^ÞJ�Q�
}³�O����Þ¿x{�Y�{}v�cÞR��|c�Üx{°��~®���°��`x{�J�ì��|c�Ü�Y��|c�^xÛ°Ç}³���O®³�Y���Jx{°(t à �J�¤á �Û��}³�Qz^�Jx{x{�^z��ÛµO}³z(���Qx{�
�u�¼��|c�@�&�Jx�®vçSÝ���z^x{�^�Y���^ç��¿�Qçæ°{���~�'���7Ý��u��|���|Q�ÜÞY}³°;�J�cçS��|Q�@}³�Qç~}�ÖF}vçc�Q�Y®Q�JÞJ�^�F��°�ã
²&|c�J�cß~°@�M�JxÜÚ~�¿�Qx@�{}v���Yt
í`î �¿�¿ïÙ}��Rð��Y}³x(Ô¼ñ§�J�¤t��Y·J·J·§Ø
òVó �^°^ÔF�y�I�Y®v°{�æ|Q�YÖ§�y��|c��°{��z��¿�Qz^�^x{�Q°(t@²&|c�^°���µcx{�JÝO®³����°R�JÝ»�J�~��ç~}v°���x�}vÝc�O����çß§�^x{�Q��®��J�Qç=�¿°ÇÚO�Qz^x{�J�c�J�c°6°Ç}³���O®³�Y���J�.�&}�®¯®�Ý»��z^�^�F��x{�u®1}v°{°{�c��°7�Y�Û��|c���c�(åF�
ß§�^x{�Q��® í ÖF��x{°�}v�J�=sHØ�t�ñ§�Y}³�é�c°��`�JxRçO}v°{z^�c°�°�}v�J��ô
í ªÇßF�Q�æ²��¿ß¿���cz�|O}`Ø

òöõ �JxÛ��|Q�I°�|c�Jx��R���^x{�hµO®³�J��Ô¼x{��°{z^�Q�I°Ç}³���O®³�Y�{}³�J��µQx{�Yï���z��R�&}¯®�®'µcx��~z^�^��ç�t
¹�÷Ñ�Q��£éø ívù �Y·¿·J·Ot��FØ

õ ���¿°Ç}³ÝO}¯®�}��ÙÚ.°����cç~Ú��Y�Û��ç~}v°{�J°����^x�úÏ�¿ÞJ���~��°�}v���~®v�Y���¿x&�`�Jx���ÖO��x�Ú
°Ç}³��µO®³��¿ÞJ���~��°@�J�Qç.�^�FÖ~}³x{�J�c�����§��°(t
¹�÷Ñ�Q��£ûm ívù �Y·¿·QsYt�´FØ

«§}v���~®v�u���Jx�çc�(ÖF�(®³�JµQ���^�§���Y�7®�}v��}¯���^ç¾çO}³°��J°����^x��¿�QçÊ®�}³��}����^ç¾�JÞJ�^�~��°(t
²&|c��s^°��yx{�^°{�^�Jx{z�|���Ö§�Y®³�Q�u�{}v�J��z^�J�~�`��x{�^�cz��Yt

¹�÷Ñ�Q��£ër ívù �Y·¿·FüFt�´FØ
«§}v���~®v�u���Jx1çc�(ÖF�(®³�JµQ���^�§�1�Y��®v�Jx{ÞJ�^x�úÙ°�z^�Y®³�RçO}³°��¿°Ç���^xÛ°�}v���~®v�Y���Jx(Ô~|c�����^x{�Yú
Þ¿���c�^�J�c°y�JÞJ�^�§��°(t

²&|~}v°y���¿�Q�J�~®¤}v°R��çQ�§z^�Q���^�~�y�u�y��|Q�J°{��·OtÜýI�^°�}vÞJ�~}v�cÞæ��|c�7°�}v���~®v�Y�Ç}v�J�
�Y�
�Û|c�J°{��s����c°��Û���Jß~��z^�Jx{���Y�'��|c�7µQx{�¿ÝO®³����°(t�²&|c��Ú3}v�FÖF�Y®v�ÜÚc�¿�Qx@°��cÞJÞJ�^°����^ç
µ»�Y}v�~��°(Ô�ªÇßF�Q�~á�°ëµ��u}v�F��°ë�J�cç�Ô�©yª�«þ�M�Jx{���u��Ô6Ö~}v���y�^x(Ô��Ç}v����úÏ���¿�Q�JÞ¿�����^�§�
�J���J�cÞæ°Ç}³���O®³�Y���Jx{°(t�t¯t�t
í ²;�J���u}vz�|O}¤²��¿ßH�J|c�J°{|~}`Ø
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Å�ÆÏÿ �¾Í�Ð��VÐÑÉ
sYty²&|~}v°�}³°��Ü°��c�Jµc°{|Q�Y�'�Y�F�y|c�Y�'ª¤�¿ÝO���u}v�c��ç7�¿�6x{�c�Q�~}v�cÞ���|Q�1°{�J��µ~®v��°Ç}³�æ�~®v�u�{}v�J� í ß§�^x{�c��®�ú
�c�~}�å~úÙ·Ot³s��JØ�t;�;®v�^�J°��@z^�J�~ê¼x{� ��|c�Y�'��|~}v°'�&�J°Ñ�y|c�Y��}����&�J°'°��cµcµ»�J°��^ç����R®v�§�JßI®�}³ß~�Hã
ªÑ�y�J°'�(åOµ��^z(�Ç}v�cÞR�M�J�cz�}v�^x1ÞJx{�Jµc|O}³z^°^t�ªÇ°{��á ����|c�Ü°Ç}³�æ�~®v�u�{}v�J��°��cµcµ��J°{��ç����7Ý»�Ü���Fç~ú
��®�®³��ç��J����z�}���Ú
ÝO®v�§z^ß3}v�����JÝ��Hã à }¯®�®��`�~���cx{�6x{��®v�^�J°{��°�|c�YÖ§�I��|O}³°�ã à |Q�^�.z��¿�
�y�y�(åOµ»��z��R��|c�^°��Ix{�(®³���¿°��^°(t
í`î �¿�¿ïÙ}��Rð��Y}³x(Ô¼ñ§�J�¤t��Y·J·J·§Ø
ò ²&|c�Ü°{�Q�Jµc°{|Q�u��}v°1z��¿x{x{��z���t�ªÇ�æß§�^x{�Q��®�úÙ�c�~}�å~úÙ·Ot³s��FÔ¿��|Q�@ß~�^x{�c�(®§}³°����3z�}v�u®ÕÔ§Ýc�~���|c���Y��|c�^xæ���Fçc�O®³��°S�Jx{��ï��c°Ç�æ°{�J��µ~®v���������^°Ç�S��|c��ßF��x{�c��®Õt à ��x{��®v�^�J°{�^ç
Ö~�^x{°Ç}³�J�æ·Otvs^¬Ot�ªÏ��z^�J�~���Y}v�c°1�6°{�^��}�úÙ���3z�}v�Y®¤©�ª�«æ�¿�Qç�ç~}v°{µO®³�YÚc°1�6°{���Y®¯®��Jx{�^�
}v�	���JÝ»�Yt�
��O��}���|c�J°��âÝc�QÞâ�¿Ý¼�¿�O���^�cç~}v�J�c°3�¿�QçÊ�c���^çc°�®¯}��{�Ç®v�.���cç~}v�J�
�Jx{z(|~}�����z����cx{�7���¿z(|~}v�c�¿t
í ²;����°{�c|O}³ß§���7�Y���§Ø

Å�Æ�
 �éÐ'É�����É������RË¤Ð
sYt à |c��x{�Iz��¿�
ª�ÞJ���R���^°Ç� ä �~Ö~}³x{�J�c�����J��ã

ò ²&|c�^x{�6�¿x��y�M�¿�Qx@���^°Ç�I©�ª�«3çQ�Y�����Y�;ç~}��¤�^x{���~�Ü°�z^�Y®³��°(t@�u�y­ î�� ×
|F�Ç��µ¤×e±J±Y�c�Yt�z^°^t �Q�^zYt��JzYt ï�µ¼±��^ß§�Y���§±Yx{�^°�z^�c�¿t7²&|Q��©yª�«�çc�Y�����¿x��æðy�JÞJ�Y���
�Jx{�^�
�&}���|=sH±Os^·J·¿·OÔ�sH±Os(·J·OÔ'sH±Os^·��¿�Qçûs�±Os�°{z��Y®³� í ²��JÝO®³��sHØ�t
õ }vÞJ�cx{�6sR°{|c�H�y°;��|Q���HúÙýþÖF}v���y��x1�u�Ûs�±Os^·6���~çc�(®Mt;²&|Q�R�^�~��x�}v�^°�}v�æ��|c�Üê¼x{°��x{�H�2}³°���|Q�3®v�^�QÞu��|V�Y��çO}³°�µ~®v�YÚJ��çV�¿x{���~tU²&|c���^çQÞ¿�
�Y��çO}³°�µ~®v�HÚF��ç_�Jx{����}³°
üJ�Os^�\t�²&|c�æ°{��z^�J�cç=ÞJx{�J�cµ=�Y�&x{�H�y°y}³�â²;�JÝ~®v��sæ�¿x{��°Ç���Y�{}vzæ�¿ÝOïÇ�^z���°(Ô��¿�Qç
��|c����|~}vx{ç.ÞJx{�J�cµ�}v°R�J�~���J�c�J���J�c°&�JÞJ�^�~��°(t
²&|c�ëÞ¿x{���^�¾°{µ¼�u��°��Jx{��Ýc�O}¯®vç~}v�QÞ¿°^Ô���|c�.Úc��®�®³�^� °�µ��u��°�°�|c�H�è��|c�.}vÞJ�~}��Ç}v�J�
µ»�Y}v�~���^°��J�Qç=��|Q�æ�y|~}����S®�}v�c�^°6�Jx{�æx{�J�Jçc°(t3²&|Q��z��Y®³�Jx7�Y�&Ýc�~}�®vç~}v�cÞJ°����cx{�c°
���Sx{��ç��y|c�^�æ��|c��ÝQ�~}�®³çO}³�QÞSÝc�Qx{�c°(Ôc�J�cç����cx{�c°Û���SÝO®³�Q�R�y|c�^�æê¼x{��Ýcx�}vÞ¿�JçQ�^°
��å~�{}³�QÞJ�~}v°{|=��|c�æê»x{��°(t�²&|Q��µ��u}v�F��°7�J�=��|c�æ®�}v�c�^°6x{�^µQx{�^°{���§�6�¿�O���¿�Q�J���¿�Q°
�JÞJ�^�F��°^t
²&|c���~�Q��Ýc��x{°�}³�é��|Q�S�^�F��x�Úé�Jx{����|c���~�Q��Ýc�^x{°��u�@�JÝ~ïÇ�^z���°(Ô'�J�cç.��|c��Ý§Ú~���
°�}! ^� í }v�.µc�Jx{���§��|c�^°��^°�Ø�t í ²��J���Y}vz�|O}¤²;�¿ßY�¿|Q�J°{|~}`Ø

�FtyÓy�H� ���cz(|����Jz^|~}v�c��µ��H�&�^xÛ}v°R�Q�^z^�^°�°{�Jx�Ú3���æx{�c�
����°��R�^�OÖF}vx{�J�c�����¿�(ã
ò ª&çc�J��á ��ßF�Q�Y�D��åc�Jz��{®�Ú~tÛ²;�JÝ~®v�6�æ°{|c�Y�y°���|c�����Jz(|~}v�c�7°{µ��^z�}�ê¼z^�Y�Ç}v�J�c°&��|Q�Y��&�7���^°����^çë�u�6�F±¿üJ±J�Y·J·J·~t à �6�c°{��ç�°{�(ÖF���.���Jz^|O}³�Q�^°Rz��¿�Q�c�^z(����ç.��|cx{�J�cÞJ|
s^·J·#" �Q���{���Jx{ßQt í ²;�J���u}vz(|~}¤²;�Jßu�J|c�J°{|O}XØ

�Ot à |c�Y�R�JÝ��J�~�Ü��|Q�I���^°���ã�ýy}³ç�}��R�&�Jx{ß3°{���F�u��|~®�Ú»ã
ò w&�&sH±Os^·J·¿·OÔ»sH±~s^·J·OÔ¼sH±Os^·7°{z^�Y®v�YÔJ}��1�&�Jx{ß§�^çS�J°;�&�@��åcµ��^z�����ç�t;wR�&s�±OsÜ°{z��u®v�YÔ}��Rç~}vçé�c�Y�Ü�y�Jx{ßQt;²&|Q�I�M�u®�®v�H�&}³�QÞ¿°&�Jx{����|Q�Ix{���J°{�J�c°(×
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²1�JÝ~®v��sY×%$IÝOï��^z(��°�}v�\���^°Ç�R�^�~Ö~}vx{�¿�Q���^�J��°'& �~�Q��Ýc��x í Ý§Ú~����°Ç}( ��HØ*)
°{z^�Y®v� sH±Os^·¿·J· sH±~s^·J· sH±Os^· sH±Os
�¿x{���æ°�}! ^� í �3Ø �Qs s^¨J· ü¿�Os �J�Os+�
°����u�{}vz7�¿ÝOïÇ�^z���°
x{�¿�Jç ´ í ¨J·§Ø sH�Jü í sYÔ-,.�¿üJØ ,Qs/, í sH�FÔ��0�Y·FØ ¬OÔ1�#�Y¨ í s^´J¨OÔ�üu´J·FØ
�c�Fçc� ü í �Fü¿Ø sJs^¬ í ,J�J�FØ �Y¨Fü í ü§Ô��FüJü¿Ø ¬OÔvs(´J� í ¨J´~Ô�·J·QsHØ
Ýc�~}�®vç~}v�cÞ s í s^�§Ø ¬J¬ í sYÔe��,.�JØ �#��, í s^·OÔvs¿s^´FØ ¬OÔ �Fü#� í sH�OsYÔ�¨¿´QsHØ
°{�cÝO���Y���Y® s^· í s^·#,FØ �J´J� í �OÔ�¬J¬§üJØ �§Ô��J¨Qs í �#�FÔ2�u�J¬FØ �3,OÔ��#�Y¨ í �J�F�FÔe��,F�JØ
�¿�O���¿�Q�¿���J�Q°Ü�JÞJ�^�O��°
4 }¯Ö~}¯®�}v�J� s í ,FØ , í ¨J´FØ �Y¨ í ¨J·0,FØ ¬J�J´ í �FÔ�´5�J�JØ
wy�æÝc�~®v�J�cz^�7²;�^�J� s í ,FØ � í s^¨FØ ü í ´J·FØ ü í ´J·FØ
õ }³x{�'
Üx�}³ÞJ�Jçc� s í s^·§Ø � í �Y·FØ s^· í s^·¿·FØ s^· í s^·J·FØ
�1�u®�}vz^� õ �¿x{z�� s í ,FØ � í s^¨FØ s(· í ,J·FØ s^· í ,¿·FØ
°{�cÝO���Y���Y® ´ í �J´§Ø s^´ í s¿s^¨FØ s^·Qs í ,F��,FØ ¬FüY¬ í �FÔ�¨¿¬F�JØ
���Y���Y®'°{�c� s^´ í s^´F�JØ �Fü#� í ´OÔvsJs¿sHØ �§Ô�´J¨F� í ��,OÔ�üu¨.�JØ �u¬OÔ��Y�Fü í �J�J¬OÔ ¬.�Y´FØ

²;�JÝ~®v�6�§×����Jz^|O}³�Q���^�~Ö~}vx{�¿�Q���^�J��°@�M�¿x����^°��
6�7/8:9�7/;�<=;#>@? ACBED FG<=8H7/IKJ LNMO P <=IK;�<=Q B�R/SUT�V�V/W�X Y O X Z\[2;�]57/^_?@`�a_b�c3I@<�<edfM.g

X h%i*M BjR/S*k/R�R Y O X Zl[1;m]57/^_?@`�a
M3[28'n5Qpo/>@7/I
R cq[1I@< BjR/S*k/R�R Y O X Zl[1;m]57/^_?@`�ar s 73o�]Ht.Qp7#6 P o�].< BjR/S*k/R�R Y O X Zl[1;m]57/^_?@`�a
Y djn5[2Qp]0[2;5u't5Q�706 P o�]5< BjR/S*k/R�R Y O X Zl[1;m]57/^_?@`�a
T avI@oewx6 BjR/S*k/R�R Y O X a�n5IKt�7Hy�[2;5n5Wz u�<=;5>@?
k A{[2|�[2Q2[po/; BjR/SUT�V�V Y O X c5I@<�<edfM5g

cq[1I@< ym[1;5n.Wz 8:t.n5Qpo+;�6�< ym[1;5n.W

´



õ }vÞ¿�Qx{��sY×@�YýìÖ~}³���R�^x��u�RsH±Os(·�°{z^�Y®v�Yt

í �FØ\wÜ����|c�Ü}v�~}��Ç}v�Y®�}( ^�Y�{}v�J�æµc|Q�¿°��YÔF�(ÖO��x�Ú6���Oçc�~®v�ÜÞJ�(��°;��|Q��©yª�«SçQ�u���Ot�²&|c�
©yª�«=çc�Y���.�Y��sH±~s�°{z^�Y®v�æ}v°��J�J·#�'
�Ô��J�cç=}v°6°{�^�F�IÖ~}v�.­�ýI��±HªÇ��t'²&|~}v°
z^�J�c°{��°ÜµQ�¿z�ß¿���@®v�J°��RçQ�cx�}v�cÞæx{��z^��}�ÖF}v�cÞ���|Q�^�\t@wy�Qç\�J°���|c�7�~�Q��Ýc�^x&�Y�
���~çc�O®³��°Ûµ~®v�cÞJÞJ�^ç�}v��ÔF��|c�Ü���Y���Y®Q��x{�J�c°{��}v°{°Ç}³�J���{}³���R�J�Qç���|Q�R�c�c�SÝ»�^x
�u�;®v�J°��Rµc�Jz(ßJ�(��°Û}v�cz�x{�^�J°{�Yt@w��cç���|c�I�{}v���y�M�Jx@}v�~}��{}³�Y®�}( ��u�{}v�J�.Ý»��z^�J���^°
���¿x{�7��|c�J�
�¿·���}v�O�~���^°(t

í Ý»Ø\ýI�cx�}v�QÞS°�}v���~®v�Y�Ç}v�J��ÔcßJ��x{�c��®Ñ°{�^�cçQ°���|Q�Iz�|c�J�cÞJ�^°��Y�;z�}vx{z^�c��°Ç���J�Qz^�^°����
�¿ÞJ���~��°�ÝOÚûz^�Y®vz^�~®v�Y�{}³�QÞ��&}¯��|~}v�â��|c�3®�}v��}¯���^çV�Jx{�^�Ot_wÜ�æµcx{�^°��^�F�^Ô;��|c�
z^�J°��7�Y����|~}v°�z��u®vz^�O®³�Y�{}v�¿�é}³°yµcx{�Jµ��Jx��{}³�J�c�Y®'������|Q�S�O�c�6Ý»��x��Y�1�JÞJ�^�~��°(t
²&|c�Ü}v�cz^x{���¿°��Ü�`x{�J�}�Y¨I�JÞJ�^�O��°;���7¬J�J´6�¿ÞJ�^�O��°'}v°Û|c�Jx{çæ�M�¿x1��|c�&µcx{�^°{���~�
ßF�^x{�Q��®Õt

òöõ �JxÛ��|Q�I�JÝ��HÖ~��µcx{�JÝ~®v�^��°^ÔQ��|Q�y�M�Y®¯®v�Y�&}³�QÞ¿°��Jx{�6z^�J�����^�F����ç�×
í �FØ\w�°1�`�JxÛ�J°1��|Q�Ü}v�~}��Ç}v�Y®¤°����^µ¤ÔJ��|c�Ü��x{�J�c°���}³°�°�}v�¿���Y��©�ª{«�çc�Y����°{|Q�J�~®vç�Ý��

ÖF}v��² 4 �.}v�c°����^�Jç6�Y�Q­yýI�é}³���Jx{çc�^x��c�Y�'���R��}v°{°�µQ�Jz�ß¿����°(t í ²��Jçc�Jß¿�Jx{�~Ô
w&}vçc�OÔ~"��Jx{z(|»±J�Y·¿·J·FØ

í Ý»Ø\²&|c�6���~çQ�~®v�^°R�Jx{�SçO}�ÖF}vçc�^çé}³�F���æ���&�æz^�Y���^ÞJ�Jx�}³��°(tI²&|c�6�¿�Q�Sz^�Y���^ÞJ�Jx�Ú
}³°yç~}v°{�J°����^xR°Ç}³�æ�~®v�u���Jx(ÔQ�J�cç
��|c���Y��|c��x@}v°R�JÞJ�^�~��t�²&|c�6ç~}v°{�J°����^xR°Ç}³�æ�~ú
®³�Y���Jx{°�z�|c�J�QÞ¿����|Q�Ü�y�Jx�®³ç�}¯��°{�(®¯�Ñ�Q�cçQ�^x���|Q�Rz^�J��µ~®v�����Rçc�Y���OÔF�y|~}�®³�&��|Q�
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}v�cz^�J��µ~®v�����6çc�Y���OtÜ²&|c���Q�c�SÝ»�^xR�Y�
ç~}v°{�J°����^xÛ°�}v���~®v�Y���¿x{°;}³°;êcåc�^ç�Ôc�¿�QçS��|c�R�O�c��ÝQ�^xÛ�Y���JÞJ�^�~��°�}³°1Ö§�Jx�}v�JÝ~®v�Yt
ªÇ�â�¿x{çQ�^x����\ß~�^�^µé��|Q�æz^�J°��6}³�=°�µ~}����æ�Y����|c�S}v�Qz^x{�^�J°{�æ�Y����|c�æ�JÞJ�^�O�^á�°
�c�c�SÝ»�^x(Ôu��|c�^x{�1}v°'��µQx{�HåFÚ7Ý������&�^�^�7ß§�^x��c��®§�J�QçS�JÞJ�^�F��°^t í ªÏ���QßJ}~ð��~çQ�OÔ
"��Jx{z^|»±J�Y·J·J·§Ø
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ÿ@ÆÇÅ ÈÊÉcË¤Ì&ÍÏÎOÐÑË¼Î»Ò&ÉcÐ
sYty²�}³���é���¿�Q�JÞ¿�����^�~��×
êQåO��ç î ²N���
�¿xG�¼��å~}³ÝO®³� î ²��Sã í ó �J°�|~}����Jßu�l���§�Ü�u���OÔ�u·J·J·F±J�¿±Os^�FØ
w&�RÖ~�^x{°Ç}³�J�c·OÔ¤�J�c�æ°�}v���O®³�Y�{}v�¿�ë°����^µ�z��Jx{x{�^°{µ��J�cçQ°R���3�J�Q�æ��}³�O�~����}v�.��|c�æ°Ç}³�æ�~ú
®³�Y���^ç��y�Jx�®³ç¤t�´~Ô��F�Y·��ì¨J·��æ�Y´��S��°�}v���~®v�Y�{}³�J��°����^µQ°RÝ»��z^�J�����æçQ�YÚO°(t;w�ÞJ�^�O��°
�¿x6°�}v���~®v�Y���¿x{°�z^�Y®³z��~®v�u�����Jz^z^�Jx{çO}³�QÞ\���\��|c�(}³x��H�y�=���~çc�(®³°^Ô;�J�cç=��|c��x{�/�~�~}vx{�^ç
�Ç}v���^°I�¿x{�6ç~}��¤�^x{���§�R�Mx{�¿� �^�Jz^|
�Y��|Q�^x(t õ �JxR��åc�J��µ~®v�YÔ¤�¿�Q����}v�c�O����}v°RÞJ�~�Oç\�M�Jxê»x{��°Ç}³�æ�~®v�u�{}v�J�c°(ÔQ�y|O}¯®v�I}��R}v°Ü���§�æ®v�J�cÞæ�M�JxÜ��x{�3�3z6°�}v���~®v�Y�{}³�J�c°^t%
Ü�^z^�J�Q°{����z��¿x
���uÖ§��°����Jx{�@��|c�J���¿�Q�RÝ~®v�§z�ß�}v���¿�Q�Ü��}v�~�O���¿t î ²N� í ¨J·FØÑ���uÚS���Jß~��}v��µ»�J°{°�}vÝ~®v�
������x{�J�c°��M�^xRµQx{�u���Oz^�Y®³°y�J���J�cÞ��JÞ¿���§��°R�J�Qç.°�}v���~®v�Y���¿x{°��&}���|~}v���J�c�6��}³�Q�~���Yt�ªÏ�
z^�J�c°{��°@��|c�6°�}v���~®v�Y�{}³�J��}v°Ü�J�~���Y����|c�6x{�^�Y®'�J�c�Yt
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õ }vÞJ�cx{���§× î �^�Y®¯úÏ²@}v���H�7�Q�¿Ý í`î ²��SØ

�Ft&}³°&z^�Y®vz^�~®v�Y�{}³�J�éÞJ�c�Jx{�¿�F���^�^ç����æz^�J��µ~®v������ã í ó �J°{|~}����Jßu�x���~���Y���OÔQ�Y·J·J·§±J�J±Os^�§Ø
í �FØ3�y|~Ú3ÞJ�c�Jx{�J�F�����y���æz^�J��µO®³�(���7�&}¯��|O}³�
�J�c�6°����^µ�}³°y�c�^z��^°{°��¿x�Ú»ã

­��cçQ�^x î ²N� í ¨J·FØ�°�Úc°����^�\ÔÜz^�Y®vz^�~®v�Y�Ç}v�J�ö�u�IÝ»�Y��|U�JÞJ�^�~��°��J�cçö°�}v���~®v�u���Jx{°
�Jx{����åcµ»�^z����^çâ���.ê»�O}³°�|û�&}���|~}v�V�¿�Q�3°Ç����µ�tëw�ÞJ�^�~��°7}v� î �¿Ý¼� 4 �Qµ_°��~z^z��^x
°�}v���O®³�Y�{}v�¿�
®v�^�JÞJ�c�^°��Jx{�æ°��§z�z^�^x�µ~®v�YÚ§�^x{°^tRªÇ�é��|Q�S°{�Fz^z��^x7Þ¿�J����°(Ô¼�y|c����|c��x
��|c��µO®³�HÚ~�^x{°7x{�Q�â�u�X���^x6çc��®�}vÝ»�^x{�Y�{}³�J��Ô;çQ�J°{|=�`�Jx6��|Q��ÝQ�Y®¯®��u�6ê»x{°���Ô;�Jx6��®v°{�
�Jx{�S��|c�SµQx{�JÝ~®v�^� �Y��°{�Fz^z^��xI�JÞJ�^�F��°R��|c�^��°���®¯Ö~��°(t6²&|O}³°7°Ç}¯���c�Y�{}v�¿�ë�Jµcµ~®�}v�^°
�Y®v°{�S�����JÞJ�^�§��°&�Y� î �^°{z��c��µQx{�YïÇ�^z��R°Ç}³���O®³�Y�{}³�J�¤t
Ó��H�&��Ö§��x(Ô�ç~}v°{�J°����^x6°�}v���O®³�Y�{}³�J�Q°�}³�âx{��°{z^�c��°Ç}³�æ�~®v�u�{}v�J�=°{|c�J�O®³çâz^�J��µO®³�(���
}���°�z^�Y®vz^�~®v�Y�{}³�J�U}v�Ê�J�Q�.°�}v���~®v�Y�{}³�J�ö°����^µÊ���âßJ���^µV��|Q�.°�}v���~®v�Y����ç_�&�Jx�®vç
z^�J�Q°�}v°����^�§��t�ªÏ�Û��ê»x{�æ°�}v���O®³�Y���Jx�çc�O�^°��c�Y�7ê»�~}v°{|ë}³�=�J�Q�S°����^µ¤ÔÑ��|c�S°�}v���~ú
®v�Y����çSê»x{�RçQ�~��°1�c�Y��°{µcx{�^�Jç��J�O�^t�ªÇ°1}���µ»�J°{°�}vÝ~®v�Ü�`�JxÛç~}v°{�J°�����x1°�}v���~®v�u���Jx{°'���
z^�J��µO®³�(���Ü��|Q��}³xÛz��u®vz^�O®³�Y�{}v�¿��}³���J�Q�R°�}v���~®v�u�{}v�J�æ°����^µæ�y|Q�^�æ��|c�R°Ç}³�æ�~®v�u���^ç
�&�Jx�®vç
Ý»�^z^�J���^°&®v�¿x{ÞJ�^x���|c�J�\��|c�7�J°{°��c���^ç
�&�Jx�®³ç��Y�RÖ~�^x{°�}v�J�
·�ã
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ªÇ�Qz^x{�^���^�F���u®��Y®vÞ¿�Jx�}���|c� �Jx��J�~ÚF�{}v���.�Y®vÞ¿�Jx�}���|c�-�Jx{��µcx{�Jµ��J°{�^çö�`�Jx�x{�^�Y®
�{}v����°�}³���~®v�u�{}v�J�c°(t;w�µcµO®¯Ú~}v�cÞ���|c��°{���Y®³ÞJ�Jx�}���|Q��°�����°�}v���~®v�Y���Jx{°Û��|c�Y�Ü|Q�HÖ~�
Ý»���^�âçc��Ö~�(®³�Jµ»�^çû�u®vx{�^�JçOÚë}³°7çO}p��z^�~®���t�wÜ��®v�^�J°���Ô;°{�J���æ�Â�Ñ�¿x���°7}v�cz�®v�cçO}³�QÞ
��|c��z^�J��µQ�~���^x�µ��H�&�^xÛ�cµ�°{|Q�J�~®vç\Ý»�7���Jçc�R��|c�Y�@��|Q�y���Oçc�O®³�^°��Y�;ç~}v°{�J°����^x
°�}v���O®³�Y�{}v�¿�
x{�����Qx{�3��|c�6x{�^°��~®��^t

í Ý¼Ø\x{�^�Y®�úM�{}³���Û±Ü�Q�J�Ix{���Y®¯úM�{}v���1°�}v���~®v�Y���Jx{°Ñã í ó �J°{|~}����Jßu�_���~�Ü�u���OÔ¿�Y·J·¿·F±J�J±Os^�§Øî �^�Y®¯úÕ�Ç}v����çO}³°��J°����^xÜ°Ç}³���O®³�Y���Jx{°��¿x{�7}v��µ��¿x����J�§��t�$�����|c�6�u��|Q�^xR|c�J�Qç�ÔQ®³�Yú
ÞY}v°��{}³z�°�µO®³�J�c�O}³�QÞ��Jx�z�}���ÚFúÙx{��z^�J�c°���x{�Qz��{}³�J�6µ~®v�J�c�~}v�cÞ�ÝOÚ�ÞJ�HÖ§�^x{�c���^�F�����3z^��°
x{�/�~�~}vx{�7µcx{�^z(}³°Ç}³�J�é�Y��°Ç}³���O®³�Y�{}v�¿��x{�Y��|c��xÜ��|c�J�3}���°&°{µ��^�^ç¤t
ªÇ���`�~���cx{�¿ÔY��|c�&�c�J�æx{���u®�úM�{}v���@°�}v���~®v�Y���Jx{°'�&}�®¯®cÝ��ÜµO®³�QÞJÞ¿��çS}v��t;²&|c�&x{�^°{z��c�
°�}v���O®³�Y�{}v�¿�3°{|c�J�~®vç�°��cµcµ»�Jx���}³�F����x��`�Jz^��°1�`�JxÛÝ»�Y��|�x{���Y®¯úM�{}v���R�J�cç��Q�¿��x{���u®�ú
�{}v���I°Ç}³���O®³�Y���Jx{°(t

q��Ñ£~�(�u�X�¤� ªÇ°�}¯��µ»�J°{°�}vÝ~®v�æ�`�Jx7ß~�^x{�c��®����
z^�J�~��x{�Y®���|c� î ²N� �u�Ü°�}v���~®v�u���Jx{°�ã ªÏ�
°{�OÔ�Þu}�Ö~�^�=�����¿ÝO®³�æ�y|Q�^x{�S��|c��ÞJx{�J�~�O®³�Jx�}���Úé�Y�&°�}v���O®³�Y���Jx{°7�Jx{�S®¯}v°����^ç¤ÔÑ��|c�
ß§�^x{�Q��®;}v�cçO}³z��Y����° î ²N��á�°�Ö§�Y®³�Q�����\°Ç}³���O®³�Y���Jx{°(t à |c�^�â�
°�}v���~®v�Y���Jxy�M�Y}¯®v°
���æx{�����Qx{��}¯��°&x{�^°{�O®¯��°�}³���J�c�7°�}v���~®v�Y�{}³�J��°Ç����µ�ÔO��|c��Ö§�Y®³�Q���u� î ²N� �Ü}�®�®'Ý��
°{�(�Ü®v�¿x{ÞJ��xR�J�c�Yt í �7���~���SwR}³çQ�OÔ��J±OsHüJØ
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�'�(��£~  w�°
���^z(|c�J�~}v°{� �Y��°�}v���~®v�Y���¿x{°^Ô&ª���|O}³�Qßö}��\}v°\µ¼�¿°�°�}vÝ~®v�����Vz^�J�~��x{�Y®
��|c� î ²N�æÔÛ�Y®���|c�J�cÞJ|Dµcx{�JÞJx{�J����}³�QÞ_°Ç}³���O®³�Y���Jxæ���¿ß~�^°��e�¤�Jx���°^t õ �Jx���å~ú�J��µ~®v�YÔ�°{�^��
Ü�§çQç~Ú~Ô{"ât�ÔEÔèýI�^�J��Ô�²ItNÕ�wy�û�¿�Q�Y®¯Úc°�}v°6�Y�Û�{}³����úÏçc�^µ����cçc���§�
µO®³�J�c�O}³�QÞOt ÖOÔ¤}³�=µQx{�~z^���^ç~}v�cÞJ°7�Y�Û��|c�æ°Ç}¯å~��|=�c�Y�{}³�J�Q�u®Ûz^�J�~�M�^x{�^�Qz^�æ�J�=w�x��Ç}�ú
ê¼z�}³�Y®ÜªÇ�F���(®¯®�}vÞJ�^�cz^� í w�w�wRª�ØæÔ�µcµ�t_´J¬Yú�üY´~Ô7s^¬#,0,ë�¿xÊ
��Oçcç~ÚFÔ�"ât�Ô#ýI���J��Ô
²It�Õ(«~�Y®�ÖF}v�cÞS�{}v����úÙçQ�^µ��^�Qçc�^�F�Rµ~®v�J�c�~}v�cÞ�µQx{�JÝ~®v�^�ÊÖOÔQ}³�é��®v��Ö~�^�F��|�}v�~���^x{�Q�Yú
�{}v�¿�Q�Y®Hï��Y}v�~��z^�J�O�`�^x{���cz^�Û�J�Sw�x��{}¯ê¼z�}v�u®~ªÇ�F����®�®¯}vÞJ�^�cz�� í ªÇñ 4 wRª�Ø�Ôuµcµ�t;¬.�Y¬YúÙ¬#,J´~Ô
s^¬#,J¬~t
à |c�^�6���Jx{�@µ»���Jµ~®v�@�^�F���^x¤��|c�Ûz^�J�����Q�~}��ÙÚ��u�Qx{��°{z^�Q�@µcx{�¿ï��^z(�^ÔuªÑ��|~}v�cßy}���}v°
��Þ¿�O�§ç
µ»�Y®�}³z(Ú3�������JßF�Ü��|c�(}³x&��å~}³°Ç�Ç}v�cÞ�°�}v���~®v�Y�Ç}v�J��µcx{�JÞJx{�J��°&µ~®v�cÞJÞJ�^ç�}³�
�^�J°Ç}¯®�Ú§t�«O�OÔJ��|c�Rx{�^�Y®�}v°��{}³zR�J�Qç�°�}v��µ~®v�Ü�&�HÚS}³°1��|c�Y��ß§�^x{�c��®»�JxÛ°{�J���R���Fçc�~®v�
�&}�®¯®1���J�c�JÞJ����|c��z�|c�Jx{�Jz����^x�}v°��{}vz^°y�u����|c�S�Q���&®¯Ú�µ~®v�cÞ�}v�.°Ç}³���O®³�Y���Jx(ÔQ}³°���á �
}��Rã×
Ü�~��}¯�yçc�§��°��c�Y�R°{�Y®�Ö~�R�¿�QxÜµQx{�¿ÝO®³���\ÔOÝ��^z^�J�Q°{�R�&�����c°Ç�@°����Ü�Y®�® î ²N�
���S��|c�6|~}vÞJ|c�^°��&Ö§�u®v�c�¿t í ó �J°{|~}����Jßu�x���~���Y���OÔ¼�J±~sHüJØ

�Ot 4 �¿���æ�c�~}vz^�Y�{}v�¿�7z��¿°Ç�^ÔYµ¼��x��`�Jx{���J�cz^�1�Y�Oß~�^x{�c�(® í ó �J°{|~}����Jßu�����§�Ü�u���OÔ¿�Y·J·¿·F±J�J±Os(�FØ²&|c��z��¿�����c�~}vz^�Y�{}³�J�
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s^·¿� Þ¿x�}vç�Ô
�¿�Qç.z��u®vz^�O®³�Y���^°&��}vÞJ|~�R�c�(}³ÞJ|OÝ»�JxÜ���^°�|c�^°y�Jx{�J�c�cçé�^�Jz�|
�JÞJ�^�F�R�u�y��ÖO��x�Ú\°����^µ�t�ªÏ�
}³°ÛÝ¼���{����x;���6µcx{�JÞJx{�J� ��|c�Y�Û��|c�Rz�|Q�J�cÞJ�^°�}v�æ��|c�Ü�&�Jx�®vçæ°�|c�J�~®vç�Ý»�R�Q�u�{}�ê»�^ç��`x{�J�
�¿ÞJ���~��°(t�²&|c�^����|c��x{��}v°7�c�
�c�^��ç��`�Jx�ß~�^x{�c��®�����z^|c��z�ß.��}vÞJ|§�7�c�(}³ÞJ|cÝQ�JxI����°{|c��°
�¿x{�J�Q�cç
�¿�é�JÞJ�^�§�&��|Q�Y�R°{�YÚO°��Q�u��|~}v�QÞ~t í ªÇßF�Q�æ²1�Jß¿�^�Qz�|O}MÔ»�¿±Os^´FØ

�Oty��Ö~�^�F�@çcx�}�Öc�^��µcx��¿ÞJx{�J����}v�cÞæ°Ç�ÏÚ~®v�Ü}³°&Ý»�(�Ç���^x���|c�J���¿ÝOïÇ�^z��RÝQ�¿°��^ç�µcx{�JÞJx{�J����}v�cÞ
°��{ÚF®v�6×
à |c���U°{�(ÖO��x{�u®@ê¼x{�^°��~z^z��cxS}v�U�â���^°�|�Ô���|c�\�(ÖO���¿��°æ�Jx{�
°{�^�F��x{�^°{µ¼�^z��{}�ÖO��®�Ú_�Jx
���JÞJ����|c��x�ãâ²&|Q����Öc�^�J��°R�Fz^z^�Qx{x{�^ç.}v�é�3����°{|é°{|c�J�~®vçéÝ¼�6�c�O}¯ê¼�^ç��J�cçé°{�(®³��z����^ç
�¿z�z^�Jx{ç~}v�cÞæ���æ��|c�I�y�Jx�®vç
���§çQ��®��Y�Ûß§�^x{�c�(®Mt_���^x{�c�(®��&}�®�®�°��^�cç
��|c�I}v�~�M�Jx{���Y�Ç}v�J�
�����¿ÞJ�^�F��°1}v�3�M�Jx���|Q�^x����^°{|
�Jz^z^�Jx{ç~}v�cÞ6���S��|c�����~çQ��®Mt õ �Jx���åO�J��µO®³�¿ÔQ��åcµ~®v�¿°Ç}³�J���ÖO���¿���&}�®¯®6Ý��ë�J�Q�c�J�c�cz��^çD°�}v���~®����¿�Q�^�J�c°Ç®¯ÚÊ���ö�JÞ¿���~��}³�¾�&}vçc�=x{�J�cÞJ�YÔI�y|~}�®v�
���uÖ~}v�cÞSz��Jx{°Ü���YÚ3Ý����&}���|O}³�é�S�`�(�ì���^°{|Q�^°(t
ªÇ� î �JÝ»� 4 �cµ�x{�^°{z��c�R°�}v���O®³�Y�{}v�¿���y|c�^x{�R�Y�Ü���J°Ç��ê»x{��°��§z^z��cx{°��Y��s^·OÔ�·¿·J·�µ»�Y}³�O��°í ��|c���c�Q�6Ý»��xS�Y�yÝc�~}�®vç~}v�cÞJ°�Ø�Ô���|Q�3�(ÖF���§��çcx�}�ÖO���ûµQx{�JÞ¿x{�J����}v�cÞë°���ÚF®v��x{�/�~�~}vx{�^°
®³��°{°�z^�J��µc�~���Y�{}³�J�â��|c�J�V�¿ÞJ�^�O��°�ÝQ�J°{�^çVµcx{�JÞJx{�J����}³�QÞ�°���Ú~®³��ÝOÚë��|c�Y�æ�.®v�Y�æ�Y�
�¿ÞJ���~��°�®v�F�Jß��Jx{�J�c�Qç\�(ÖO��x�Ú��{}³���Yt í ªÇßF�Q�æ²��¿ß¿���cz�|O}MÔ»�J±~s^´FØ
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ý þ ��g�ÿögælf����lèj�g �2k���l � g�i À

ÜÆÇÅ ÈÊÉcË¤Ì&ÍÏÎOÐÑË¼Î»Ò&ÉcÐ
sYty���J�c�JÞ¿�����^�F�=�u�3°�}v���O®³�Y�{}³�J�D�{}³����Ô °{�^µQ�¿x{�Y�{}v�¿�ì�Y���JÝQï��^z(��°ë���J�c�JÞJ�^���^�F��×í ó �J°{|~}����Jßu�G�7�F�&�Y���~Ô»�Y·¿·J·F±J�J±~s^�FØ�7�^x{�Q��®¿}v°�ç~}�ÖF}vçc��çy}v�F�������&�����§çQ�~®v�^°(Ô î ²�úÙ°�z�|c��çc�~®v�^x��J�cç 4 �J�����J�cç í �Ûx{�Y���~z^�Y®`ØÙú
ªÇ�~���^x{µcx{�(����x����æx{�^çQ�cz^�7��|c�7�J���¿�Q�~�Ü�Y��z^�J�����Q�~}vz^�Y�Ç}v�J��t
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õ }vÞJ�cx{�7�~×@ýy}�ÖF}v°�}v�J�.ß§�^x{�Q��®Õá °�x{�Y®v�I}v�F���S���R�S���~çO}¯®v�^°

ò 4 �¿�����J�Qç í ��x{�Y���~z��Y®XØÙúMªÇ�F����x{µcx{�����^x4 �J�����J�cçOúMªÇ�§���^x{µQx{�����^x��&}¯®�®§|c�J�Qç~®v�1z^�J�����c�~}vz^�Y�{}v�¿��Ý¼���{���^���7�¿ÞJ�^�F��°��J�cç
���Fçc�O®³�^°^t

ò î ²@úÏ°{z�|c�^çQ�~®v�^x���^x{�c�(®Q�&}�®¯®»µc�J°�°Û���^°{°{�JÞJ�Ü���7��|Q��©yª�«æ���Fçc�~®v�Ü�&}���|3��Ö~�^�§�ÛçQx�}¯Ö~�^��°{z�|Q�^ç~ú
�O®³�^x^t1²&|Q��ÝQ�¿°Ç}³z³�»�Y�þ}³°y°{|c�H�y��}v��ê»Þ�üFt
ä Ö~�^�F�Çú����c���c�R�&}�®¯®�Ý»�6���J�~}vµc�~®v�Y����ç3����ÞJ�cx{�J�F���^�R��|Q��°Ç}³���O®³�Y�{}v�¿�¤Ô
í �FØ3®�}³��}��Ü��|c�7�c�Q�6Ý»�^x&�Y�1x{�+�F�c��°���°@�Mx{�J�è�JÞJ�^�§��°(Ô
í Ý»Ø\ÞY}�ÖF��µQx�}³�Jx�}��ÇÚ��u����Ö~�^�F��°(Ô
í zuØ\z^�~�yçc�Y�y����|Q�I�(ÖO�^�Q°(t

�Ft�"��J�c�JÞJ�^���^�F�R�Y�;ç~}v°���x�}³ÝQ�~���^çé�JÝ~ïÇ�^z���° í ó �J°{|~}����¿ßY�x���~���Y���OÔQ�Y·¿·J·F±J�J±Os(�FØ4 $ î 
Üw7ã
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õ }vÞJ�cx{�6´O×C"ë�~çQ��®'�Y�1�(ÖF���¿�{úÙçQx�}¯Ö~�^��°Ç}³���O®³�Y�{}v�¿�

SET initial Event-Queue

SORT Event-Queue chronologically

SELECT an Event from Event-Queue

EXECUTE the Event
   (generation of new Events,

   kill of old Events)

õ }vÞJ�cx{�SüF×�
Ü�¿°Ç}³z6|c�J�cçO®¯}v�cÞ��u����Ö~�^�F�{ú*�F�Q�^�c�

# $ % & ' ( ) * % * %

+ , % & ' +

' -

. / 0 . / 1 2 3 4 5 % 6 6 7 4 ' 7 2 , % & ' 8

9 7 : : 2 & ; < & ' % = > = % ' % =

+ , % & ' 8

. / 0 / / 0 / ?
1 2 3 4 5 % 6 6 7 4 ' 7 + , % & ' 8

. / 0 . / 0 / ? 4 5 % 6 6 7 4 @ = 7 : + , % & ' +

. / 0 / / ; A , 8 * A 6 ; A & , B B B

. / 0 C / 0 / /

. / 0 C / 0 / / ; A , D 7 : > 6 % ' %

õ }vÞJ�cx{�6¨~× 4 �J�����c�O}³z��u}����J��Ý������&�^���3�JÞJ�^�O��°ÛÖ~}v�~t 4 �J�����J�cç�ªÇ�~���^x{µQx{�����^x
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