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è#Ï�ÜlÌbÉnÐ¡Ø�Ï}Ð�Ì ÒIÑÕÛ è#Ì ÑÕÏ}Ð�Ú�ØrÌCÐ(Ð}×ªã�ÒwÏ�Ð�î��yÌb×|Ð�!�Ï}Ð}Ñ
ÒIÉMÏ�×ªÚ�×�ÒIÉ:Ï�Ý�Û É:Ú�Ñ¦×ªÛ É�ÜlÏ � (+* (+*���� * (� ��� � *1� � ,.(1î�� Ï�Ñ�Ì ÒIÑÕÛ è#Ì ÑÕÏ�Í:ËzÏ�ÉMÜ�Ï�É�Ï�ÉwÑ¦Ë�éÏdÏ
ÒIÉ�ÌbË $�ËzÏZë_ÜlÛbÉwÑ>Ø�ÏtÉMÛbè/$�ËzÏ¡ÜlÏ�2 ØâÐ�ÍwÌ ËtÉMÛeÏ�ÒwÜZÏ}Ð}Ñ5$jÛbË}É�éÏ ÍwÌ Ë!Ýdí�Ì Òwã�ÒwÏ�Ø:Û É�ÌZÌ ÐjÐ�ÛeÚ�×�éÏ�êÌ
Ú(ÎnÌlã�ÒwÏ�É:ÛdÏ�ÒwÜZÒIÉ éÏ�Ø éÏ�è#Ï�É/ÑªÐ�ÜlÏ��¡î��}Ø:Ø�Ï�ÍnÌbËzÚ(Û ÒIË}Ñ�ÜlÏ�Ð;Ý�Ï�ÒI×ÙØÙØ�Ï�Ð�êÌ
Ø�Ì
ËzÌlÚ�×ÙÉMÏ�æ�êÌ#Ú(ÎnÌlã�ÒwÏ
Ý�Ï�ÒI×ÙØÙØ�Ï}æ�×ÙØnÝ�Ìb×ÙÑ{Ú(Û Ë}ËzÏ�Ð¦ÍnÛbÉMÜbËzÏ#Ø�ÖjéÏ�ÑÕÌ Ñ�×ÙÉ/×ÙÑ3×ªÌbØ�Ï�Ñ�êÌ-Ú(ÎnÌBã�ÒwÏ8ÉMÛeÏ�ÒwÜ æ�×ÙØ�Ý�Ìb×ÙÑ�Ú(Û Ë}ËjÏ}Ð¦ÍwÛ ÉMÜbËzÏ
Ø�Ï
Ë>éÏ�Ð}ÒIØâÑ£ÌbÑ�ÜlÏ�Ø�Ì�Ý�ÛbÉMÚ�Ñ3×ªÛbÉ! ÌjÍlÍ:Øâ×ªã�Ò�éÏ�Ì Ò10 éÏ�ÑÕÌ Ñ3Ð
ÜlÏ�Ð:2 ØâÐ
Ï�Ñ)êÌ�Ø�Ì�Ø�Ï�Ñ¦Ñ3ËzÏ#Ì Ð(Ð�ÛeÚ�×5éÏdÏ8ÌbÒ
ÉMÛeÏ�ÒwÜlî

� `luw]�m¦c \�¤I\����nmr\¡v�q��Õv�iBu5^zhj\l�Im¦c_g\d� `bmrkw` ^jq�iBu�fI\�m¦c `lhz�whz\�� `
fnilunun\dh$#
! � ï#" ! �%$ " ! � ï&" ! � ï&" ! � ï �z� " ! �%$ �z� " ! � ï&" ! � ï � " ! � ï �z��� " ! �%$ " ! � ï#" ! � ï ��� " ! ��$ " ! ��$ � " ! � ï ���z���
! � ï �$\�^ ! �%$ ��]�qraluwq�w\¡\du�¨ª`lq�^ ! � ï&"('*) �$\�^ ! �%$ "('*) �v�\ev�q!]z\�h(`�g\�� `bmrk�g\{\�u�#
! � ï#" ! �%$ " ! � ï&" ! � ï&"(',+ � "-'.) � " ! � ï#"-',+/"-'0+ ��� " ! ��$ " ! � ï&"(',+ � " ! ��$ "('*)&"(',+ ������nknq|]�\�u #
! � ï#" ! �%$ " ! � ï&"-' + "(' ) � "-' + � " ! �%$ "-' + "-' ) �z��nknq|]�\�u #
! � ï#" ! �%$ "-' ) "-' + � "-' ) ��nknq|]�\�u #
! � ï#"-' ) "-' ) �\�^�\duIwu-v�\�^t`bhj�nhz\¡]z\�h(`�g\d� `bmrk$g\�\�u ',+ �w`lh�m3c `bkI^jil�#` ^j\�f�c `lhz�whz\B�
� `bqru5^z\duw`bu5^d��unilk/]�`bmrm�iBuw]¡unilk/]¡q�u5^ng\�hj\d]j]�\dh�`lkI¤�`bu/`bmrilalqr\d]¡`C�B\dvZm�\�^j�$g\�iBhd�\���\ZfI\

� x��nqrm�m��Õs�g\dhziIfI\�fn`luw]tv�\�uniBkn�l\e`bk���iIf:�\�mr\l���>iBknhtv�\�m|`#unilk/]t`bmrmriluw]{v�il����\�u/v�\�h{�w`bh
hj\df$g\�wunqrh�mr`
hj\�m|` ^zqrilu ; fw`buw]�mr\�v�`B]$fn\d]�`lkI^ziB��`b^z\e]�f�c `lhz�whz\e]��
¾�¿ÀBÁ>Â�Ã©ÄdÃ3Å/Â21 �:Ûb×ÙÑ�ì ÒIÉ:Ï�Ý�Ì è
×ÙØÙØ�Ï�ÜBÏ�ÊbËjÌjÍnÎwÏ}Ð8Ü�éÏ&2 É/×ªÏ
Ð}ÒIË �¡î ��Û ×ªÏ�ÉwÑ{Ì-Ï�Ñ�$#ÜlÏ�Ò10
Ì Ë $�ËzÏ�Ð{Ð}ÒIË ��Ì/3lÌ É/Ñ$Ú(ÎnÌBÚ�ÒIÉ)ÒIÉ:Ï;Ý�Ï�ÒI×ÙØÙØ�Ï�É:Û ÑwéÏdÏ)0�ÌbßCÏ(Ú 05468�¡îÙÌ ; $¡Ð}× Ï�Ñ�Ð�Ï�ÒIØ�Ï�è�Ï�ÉwÑ
Ð}×:ÍwÛ ÒIË�ÑÕÛ ÒIÑ�Ì Ë $�ËzÏ�Ú�Ü�éÏ&2 Éw× Ð(ÒIË �tæ�Ø�Ö Ì Ë $�ËzÏ#Ì�ã�ÒI×$Ì ÒIËzÌb×ÙÑ$ØrÌ{Ý�Ï�ÒI×ÙØÙØ�Ï?0�ËzÏ�è�Í:Ø�ÌlÚ éÏeÏtÍnÌbË
Ú�ÌjÍBÍnÌbË}Ñ3×ªÏ�ÉwÑ�êÌ�ì§Ð}×>Ï�Ñ>Ð�Ï�ÒIØrÏ�è#Ï�É/Ñ>Ð}×!Ø�Ö ÌbË $�ËzÏ $�ã�ÒI×�Ì ÒIËjÌ ×ÙÑ Ø�Ì�Ý�Ï�ÒI×ÙØÙØ�Ï)0�ËzÏ�è�Í:Ø�ÌlÚ;éÏdÏ$ÍnÌbË
Ú
ÌjÍlÍwÌ Ë}Ñ¦×ªÏ�ÉwÑ-êÌZì$î

���B\dv�v�\�^�^j\�hj\�m|` ^jq�iBu�mr\¡^z��g\�iBhd�\d��\{fI\�s�x��nqrmrm��Õs�g\dhziIfI\¡\e]_^�^ziBk/6_ilkwhj]�� `bm|`b�wm�\B�
� `bqru5^z\duw`bu5^d�!unilkw]�`lm�mrilu/]{\�¤I�nm�q|�5kn\�h�v�il����\�u5^¡^zhjilkn�B\�h¡mr`�hj\��nhng\d]z\�u5^(` ^zqrilu�f�c kwu

alh(`b�w�n\��`�^zhj\�\�¢�q|f�^j�
�Milhju�g\�]zilkw]�¨©iBhz��\�f�c `bhj�nhj\l���>ilknh v�\�m|`¡unilkw]�`bmrm�iBuw];`C�liBq�h>�M\d]zilqru
fI\�f$g\�wunqrh>fn\d]�il��g\�h(` ^z\dknh(]��Cv�\e]�iB��g\dhj`b^z\�kwhj]�]�iBuB^;f$g\�wunq|]>]�knh;fI\e]�^��£�/iBknuwfn`lhzqr\df�alh(`b�n�R�
s�iBkw]�`bmrmriluw]�fIiBuwv¡`bkn�w`lhj`C� `luB^��nhng\d]z\�u5^j\�h�v�\d]�aBhj`l�n�n\e]��Milkwh��/iBkn�liBq�h�qruB^jhziIfIkwq�hj\�v�\d]
il��g\�h(` ^j\�knh(]��
¾�¿ÀBÁ>Â�Ã©ÄdÃ3Å/Â87&È�É�Ñ3Ô$(ÛbÒIÉMÜlÌbË}×ªÏ(ÜZÊlËzÌjÍwÎpÏ}Ð}Ñ$ÒIÉ�ÊlËzÌjÍwÎnÏ#ã�ÒI×�Ì8Ñ�Ð�Û è
è�Ï�Ñ3ÐZÜ ×|Ð}Ñ3×ÙÉ�ÊbÒ¡éÏ�Ð
ÉwÒIè éÏ�ËzÛ ÑwéÏ}Ð�ÜlÏ
å�êÌ8Ñ£î
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q1,q1

1

0

0

1

0

1

0

1

0

1

0

1

q0
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q1
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q1

q0

q1

q0
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¾�¿ÀBÁ>Â�Ã©ÄdÃ3Å/Â�� á É�Ü�éÏ&2 É/×ÙÑ���ÛjÍZéÏ�ËzÌbÑ£Ï�ÒIË(Ð¡Ð}ÒIË�ØrÏ}Ð�Ñzä�åbÔ$(Û ÒIÉMÜBÌ Ë}×ªÏ(Ü
ÊbËzÌ(ÍnÎ�ÍnÌbË�à
Ô��wà�Ú�Ë>éÏeÏ�Ñ�ätå�Ð�ÛbèZè#Ï�Ñ3Ð¡ÉwÒIè�éÏ�ËzÛbÑwéÏ�Ð�ÜlÏ�å�êÌ8Ñ�ätålî
Ô  ;à Û(ÍZéÏ�ËzÌ ÑÕÏ�ÒIË)ÒIÉMÌb×ÙËzÏEã�ÒI×�Ý�Ìb×ÙÑ#Ø�Ì-ÍnÏ�Ë}èZÒIÑÕÌ Ñ¦×ªÛ É:à�ç , çCätåCæ#Ñzä�å , å�Ð}ÒIË-Ø�Ì

ÉwÒIè éÏ�ËzÛ ÑÕÌ Ñ¦×ªÛ É�ÜBÏ}Ð¡Ð�Û è
è#Ï�Ñ3Ð�Ü Ò�ÊlËzÌjÍwÎnÏeî
ÔÕ×ªà¡ÛjÍZéÏ�ËzÌbÑ£Ï�ÒIË�ÒIÉMÌb×ÙËzÏZã�ÒI×;×ÙÉwÑÕÏ�Ë}ßCÏ�Ë}Ñ3×ÙÑ$Ø�Ï�Ð¡Ð�ÛbèZè#Ï�ÑªÐ�å�Ï�Ñ���î
Ô�Ïdà¡Û(ÍZéÏ�ËzÌ ÑÕÏ�ÒIË�ÒIÉ:Ì ×ÙËzÏ
ã�ÒI×;ËzÌÕç�ÛbÒIÑ£Ï�ÒIÉMÏZÌ Ë��Ï�Ñ£Ï
Ï�É/Ñ3ËjÏ�Ø�Ï�Ð¡Ð�ÛbèZè#Ï�ÑªÐ�å�Ï�Ñ���î
ÔÕÒwà ÛjÍZéÏ�ËzÌbÑ£Ï�ÒIËEÒIÉMÌb×ÙËzÏ�ã�ÒI×�Ì_ç�Û ÒIÑÕÏ�ÒIÉÇÐ�Û è
è�Ï�Ñ�É/ÒIè�éÏ�ËzÛ Ñ/éÏ�å7Ï�Ñ�ã�ÒI×8Ü�éÏdÚ(Ì ØrÏ�Ø�Ì

ÉwÒIè éÏ�ËzÛ ÑÕÌ Ñ¦×ªÛ É�ÜBÏ}Ð�ÌbÒIÑ3ËzÏ�Ð¡Ð�Û è
è�Ï�ÑªÐ�ë£Ø�Ï�Ð�ÛbèZè#Ï�Ñ�Ñzätå8ÜlÏ�ßd×ªÏ�ÉwÑ�É:Û É)É/ÒIè�éÏ�ËzÛ Ñ/éÏ_íbî
Ô
	�à{Û(ÍZéÏ�ËzÌ ÑÕÏ�ÒIË?$�×ÙÉMÌb×ÙËzÏ
ã�ÒI×IÝ�Ì ×ÙÑ$Ø�Ì8Ú(ÛbÉMÚ(Ì ÑwéÏ�É:Ì Ñ¦×ªÛ É�ÜBÏ}Ð�ÜlÏ�Ò10
ÊbËzÌ(ÍnÎwÏ}Ð�Ï�É)Ø�Ï�Ð�Øâ×ªÌbÉwÑ

ÍwÌ Ë�Ø�Ï�Ð¡Ð�ÛbèZè#Ï�ÑªÐ#ë£Ø�Ï�Ð�ÛbèZè#Ï�Ñ�Ñzä�å�ÜlÏ�ßd×ªÏ�ÉwÑ$ÉMÛbÉyÉ/ÒIè�éÏ�ËzÛ Ñ/éÏ_íbî
s�iBkw]
�/iBkn�liBuw]��#`bqru5^z\duw`bu5^
vd`bh(`lv�^ng\dhzq|]�\dh�m�\e]�`bhj�nhz\e]��5knq$�liBuB^
unilk/]��M\�hj��\�^�^jhz\

fI\Zhz\d�nhng\d]z\�u5^z\dh�m�\e]taBhj`l�n�n\e]Z�`#^jhz\d\�¢�q|f�^z�y�/iBhzu�g\l�¡[�\e]{`lhz�whz\e]t]zilu5^{`b�w�/\dm�g\e]taBhj`l�n�n\e]
v�iBkn��hj`lu5^j] � �;`bh(]zq�una�alh(`b�n�w](�}�
A7B ¿À�ÅDCFEÀFG�À!���wÛbÒIÑ;ÌbË $�ËjÏ�ÜlÏ�Ñ¦ËzÏ(Ï�Ô �;×ªÜbÑÙÎ�>ÍwÏ�ÒIÑ>ÐIÖjéÏeÚ�Ë}×ÙËzÏ�Ú(Û è
è�Ï�ÒIÉ:Ï�ÚjÛbè�ÍwÛCÐ>éÏeÏ�ÜlÏ�Ð
ÛjÍZéÏ�ËjÌ ÑÕÏ�ÒIË(ÐpÜBÏpØ�Ì¥Ü�éÏ&2 É/×ÙÑ3×ªÛbÉ��Cî È�É ÌbË $�ËjÏ�Ð 3 É/Ñ£Ì 0B×ªã�ÒwÏEÚ(Û Ë}ËzÏ�Ð¦ÍnÛbÉMÜBÌ ÉwÑ�Ï�Ð}Ñ8ÌjÍlÍwÏ�ØCéÏ
ÊlËzÌjÍwÎnÏ�Ú(Û ÒIßeËzÌ É/Ñ£î

�!ÛbË(Ð�ã�ÒwÏ�yÏ}Ð}Ñ 2 0�éÏ}æ
×ÙØ{Ï 0l×|Ð}ÑÕÏ)ÒIÉÇÌ Ø Ê5Û Ë}×ÙÑ©Î�è#Ï�Øâ×ÙÉ�éÏeÌ ×ÙËzÏEã�ÒI×�ËzÏ�Ñ£ÛbÒIË}ÉMÏ
ÍwÛ ÒIË-ÑÕÛ ÒIÑ
ÊlËzÌjÍwÎnÏ�ÜlÏ�Ñ3ËjÏjÏ�Ô �;×ªÜ Ñ©Î��ÒIÉ�ÊbËzÌ(ÍnÎwÏ
Ú(ÛbÒIßdËzÌbÉwÑÕî

� `bqru5^z\duw`bu5^�`C� `luB^>fI\$�/iBkn�liBq�h�fIilunuw\�h�m�\�^z��g\�ilhe�\d�
\ fn\�[�iBknhjv�\�mrm�\e]��eqrmB¨ª`lkI^;f�g\�/unq�h
m|`Em�iBalq|�Bkw\�]zknh#m|`l�5kn\dm�mr\-unilk/]8`bmrm�iBuw]
^zh(`C� `bqrm�mr\�h#�Milkwh�v�`lhj`Bv}^ng\�hjqr]z\�hZknun\-¨ª`l�
qrmrm�\)fI\
alh(`b�w�n\d]d�;[�\�^�^j\{mrilaBqr�5kn\{\d]�^�m|`�mrilaBqr�5kn\{�
iBuw`lfnqr�5kn\�fIk�]z\dv�iluwf#iBhjfnhz\�`b�n�nmrq|�Bk�g\�\Z�`�mr`
^z��g\�iBhzqr\�fn\d]�alh(`b�w�n\d]$#
¾�¿ÀBÁ>Â�Ã©ÄdÃ3Å/Â�� ��Ö Ï}Ð}Ñ$Ø�Ì#ØrÛzÊl×ªã�ÒwÏ�Ú(Û ÉwÐ}Ñ3×ÙÑ¦Ò�éÏdÏeà

Ô�ÜlÏ�Ð�ÚjÛbÉwÉ:ÏjÚ�ÑÕÏ�ÒIË(Ð¡Ø�ÛjÊb×ªã�ÒwÏ}Ð�� "���"�� î
Ô�ÜlÏ�Ð�ßCÌbË}×ªÌ1$�Ø�Ï}Ð�Ü�éÏ�ÉMÛ ÑÕÌ É/Ñ$ÜBÏ}Ð¡Ð�Û è
è�Ï�Ñ3Ðjæ�ÜBÏ}Ð�ÌbË �Ï�ÑÕÏ}Ð(æ$ÜBÏ}Ð�Ï�ÉnÐ�Ï�è/$�Ø�Ï�Ð�ÜBÏ�Ð�ÛbèZè#Ï�Ñ3Ð

Ï�Ñ$ÜlÏ�Ð�Ï�ÉwÐ�Ï�è%$�ØrÏ}ÐZÜ!Ö Ì Ë��Ï�Ñ£Ï�Ð�î
Ô�ÜlÏ�Ð�ã�ÒwÌbÉwÑ¦× 2�Ú(Ì ÑÕÏ�ÒIË(Ð:= "�� î
Ô�ÜlÏ�Ð��#ËzÏ�Ø�Ì Ñ¦×ªÛ ÉwÐ $�×ÙÉ:Ì ×ÙËzÏ�Ð�Ð}ÒI×ÙßCÌbÉwÑÕÏ}Ð�à
å(ílÜ)6!��ànÜ¡Ï}Ð}Ñ:ÒIÉMÏ�ßCÌbË}×ªÌ1$�Ø�Ï�ËjÏ£Í:Ë�éÏ}Ð�Ï�ÉwÑÕÌ ÉwÑ:ÒIÉ:Ï�ÌbË �Ï�ÑÕÏ�Ï�Ñ�� ÒIÉMÏ�ß Ì Ë}×ªÌ1$�Ø�Ï�ËzÏ£Í:Ë�éÏ}Ð�Ï�ÉwÑÕÌ É/Ñ

ÒIÉ�Ï�ÉnÐ�Ï�è/$�Ø�Ï
ÜRÖ Ì Ë��Ï�ÑÕÏ}Ð�î
��í Ò 6 È;à�ÒEÏ�Ð}Ñ�ÒIÉMÏ�ß Ì Ë}×ªÌ'$�ØrÏ8ËzÏÕÍMË>éÏ�Ð�Ï�É/Ñ£ÌbÉwÑ�ÒIÉEÐ�ÛbèZè#Ï�Ñ�Ï�Ñ#È Ï�Ð}Ñ�ÒIÉMÏ#ßCÌbË}×ªÌ1$�Ø�Ï

ËzÏÕÍMË>éÏ�Ð�Ï�É/Ñ£ÌbÉwÑ�ÒIÉpÏ�ÉwÐ�Ï�è%$�Ø�Ï
ÜlÏ�Ð�Û è
è#Ï�Ñ3Ð�î
� í ×ÙÉMÚlë_ÜCæ©ÒCílà�Ü�Ï�Ñ:Ò�Ð�ÛbÉwÑRÜlÏ�Ð�ß Ì Ë}×ªÌ1$�Ø�Ï�Ð�ËzÏÕÍMË>éÏ�Ð�Ï�É/Ñ£ÌbÉwÑRÜlÏ�Ð$ÌbË �Ï�ÑÕÏ}Ð�Ï�Ñ:Ø�Ö ×ÙÉwÑÕÏ�Ë¦ÍMË>éÏ�Ñ£ÌbÑ3×ªÛbÉ

ÜlÏ
Ú(Ï�Ñ¦ÑÕÏ�ËzÏ�Ø�Ì Ñ¦×ªÛ É�Ï�Ð(Ñ�ã�ÒwÏ
Ü�Ï�Ñ�Ò�Ð�ÛbÉwÑ$ÌBÜÕç�ÌBÚjÏ�ÉwÑ3Ð�î
 ílÌlÜ_ç ë£Ò�æ©ß�ílà�ÒZÏ�Ñ:ß�Ð�Û ÉwÑRÜBÏ}Ð ß Ì Ë}×ªÌ'$�Ø�Ï�Ð�ËzÏ£Í:Ë�éÏ}Ð�Ï�ÉwÑÕÌ É/Ñ:ÜBÏ}Ð Ð�ÛbèZè#Ï�Ñ3Ð�Ï�ÑMØzÖ ×ÙÉwÑÕÏ�Ë¦Í:Ë�éÏ�ÑÕÌ Ñ¦×ªÛ É

ÜlÏ
Ú(Ï�Ñ¦ÑÕÏ�ËzÏ�Ø�Ì Ñ¦×ªÛ É�Ï�Ð(Ñ�ã�ÒwÏ�Ò)Ï�Ñ$ß�Ð�ÛbÉwÑ�ÌlÜÕç�ÌBÚ(Ï�É/ÑªÐ�î
�(í Ø�ÖjéÏjÊBÌbØâ×ÙÑwéÏ�ÍwÛ ÒIË¡Ø�Ï�Ð�Ì Ë��Ï�Ñ£Ï�Ð(æ>ØrÏ}Ð�Ð�Û è
è�Ï�ÑªÐ(æ;Ø�Ï�Ð�Ï�ÉnÐ�Ï�è/$�Ø�Ï�Ð�Ü!Ö Ì Ë��Ï�Ñ£Ï�Ð�Ï�Ñ�Ø�Ï}Ð�Ï�ÉwÐ�Ï�è
Ô

$�Ø�Ï}Ð�ÜBÏ�Ð�Û è
è#Ï�Ñ3Ð�î
� `bqru5^z\duw`bu5^��5kn\�^ziBkw]�m�\e] g\dm�g\���\�u5^j]�]�iBuB^�\�u �nmr`Bv�\�unilkw]��Milkn�Biluw]��w`l]j]�\dh�`lk

^z��g\�iBhd�\d��\{fI\�[�ilkwhjv�\�mrm�\e] #

!



A7B ¿À�ÅDCFEÀFG�À 4 �wÛbÒIÑ�ÍMËjÛ1$�Ø}êÏ�è#Ï#ÜlÏ
Ü�éÏeÚ�×|Ð(×ªÛbÉ � Ð}ÒIË¡Ø�Ï�ÐtÊbËzÌ(ÍnÎwÏ}Ð(æ�ÑÕÏ�Ø!ã�Ò Ö ×ÙØ>Ï 0B×|Ð}Ñ£Ï�ÒIÉMÏ
Ý�Û Ë}è
ÒIØ�Ï���ÜBÏ�Ø�Ì
Ø�ÛjÊb×ªã�ÒwÏ�è#Û ÉMÌBÜ ×ªã�ÒwÏ�Ü Ò�Ð�ÏjÚ(ÛbÉMÜ�Û ËzÜbËzÏ�ÑÕÏ�Ø�ã�ÒwÏ � Ð�Ûb×ÙÑ;Ø�Ö Ï�ÉnÐ�Ï�è%$�Ø�Ï�ÜlÏ�Ð
ÊlËzÌjÍwÎnÏ�Ð�Ð�Ì Ñ¦×|Ð©Ý�Ì ×|Ð�Ì É/Ñ��!æZÏ}Ð}Ñ�Ë>éÏ�Ð�ÛbØâÒD$�Ø�Ï)Ï�É§ÑÕÏ�è�ÍMÐ�Øâ×ÙÉ�éÏeÌ ×ÙËjÏ�Ð}×tØ�Ö ÛbÉ¥Ð�Ï�ËjÏ}Ð}Ñ¦ËzÏ�×ÙÉ/Ñ�Ì Ò10
ÊlËzÌjÍwÎnÏ�ÐZÜlÏ�Ñ3ËzÏ(Ï�Ô �;×ªÜ Ñ©Î8$(Û Ë}É�éÏ�ÍwÌ Ë�$ÍwÛ ÒIË�ÑÕÛ ÒIÑ �î

[�\dv�qRuRc \d]�^t�Bk!c knu�]j�Bkw\�mr\�^�^j\�fI\�m|`Z��h(`bqr\¡�nhz\dkn�l\¡fIk�^z��g\�iBhd�\d��\{fI\Z[�iBknhjv�\�mrm�\e] #
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série de tests pour e    D, où e est une variable représentant une arete et D une variable représentant un ensemble d’arete.^ ^

série de tests pour v   A, où v est une variable représentant un sommet et A une variable représentant un ensemble de sommet

^série de tests pour inc(e,v),  où e est une varible représentant une arete et v une variable représentant un sommet.
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exemples de diffusion     −port dans un arbre.
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application de l’algorithme de diffusion     −port dans un arbre
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Ú(ÎnÏ�è
×ÙÉnÐ�î �/Û ×ªÚ�×$ã�ÒwÏ�Ø�ã�ÒwÏ�ÐZÏ 05Ï�ètÍMØ�Ï�Ð
ÜlÏ�Ñ¦ËzÏ(Ï �;×ªÜbÑÙÎ ��Ï�Ñ�ÜBÏ�ÍwÌ Ñ©Î��;×ªÜbÑÙÎ �5à


 ilqrh�m�\e]�\�¤I\d�
�wm�\e]�fI\��w` ^j��¢�qrf�^j� ( ]zknh�m|`
�w`baB\¡v�q��Õv�iBu5^zhj\l�
s�iBkw]8`C�liBuw]�\d]j]j`Cx�g\�fI\yhng\e]�iBkwfIhj\�v�\-�nhjil�nm3�\���\-fI\)fIq��:kw]�qrilu7fw`buw]#mr\d]�v�`l]�fI\d]

^zhj\�\d¢�qrfI^z� ( ���;`lhtm|`�]zknq�^j\l���Milknh¡]zq����nmrq�/\�h�m�\Z�nhziB�nm3�\���\l�MuniBkw]tuwilkw]�]�iB���
\e]{v�iluI�
^z\du5^ng\e]�fI\ph(`bq|]�iBunun\�h�]�kwh�mr\d]��w`b^z��¢�q|f�^z� ( �54�`lqr]ziluwun\�h�]�knh�mr\d]��w`b^z��¢�qrfI^z��uwilkw]
�M\�hj�
\�^tfI\�v�iBuw]_^jhzkwq�hj\¡knu-`bmralilhjq�^z�n��\¡�BkwqRhj` 6_ilkI^j\{mr\d]t]�iB�
��\�^j]�knu��`
knuR�

s�iBkw]�`C�liBuw]�\d]j]z`Cx�g\
fI\8v�iBuwv�\d�liBq�h¡knu�`bmraliBhzq�^z�w�
\��w`B]Ig\
]zknh�v�\dm�kwq��5knq;^zh(`bq�^z\�mr\d]
`bhj�nhj\d]d��s�ilk/]t`C�liBuw]�fIiBuwv�\e]z]j`Cx�g\�fI\�hj\dv�iluw]�^zhjknqrhz\¡knun\�^zh(`lv�\�\�^�hz\ef�g\�/unq�htknu-ilh(fIhj\
]zknh�v�\e]$^zh(`lv�\e]��
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un graphe de treewidth 2 deux pathwidth 2.

^ aretes manquantes pour que ces graphes soient des 2−tree.

o!`��whz\d�
q¦�\dhz\�fIq �8v�knm�^ng\{�Bkw\�unilk/] `C�liBuw];hj\�uwv�ilu5^zhng\�\$\d]�^��5kn\tfw`buw]�m�\e] �w`b^z��¢�qrfI^z�R�
�nmrkw]zq�\dknhj];`l�n�M\�m|];�/\dkn�l\du5^>�/`l]j]�\dh fn`buw]>kwu�]z\�u/]�� ¬ u�\��:\�^e�Bfn`luw];mr\d];`lhz�nhj\d]�knuw\�]�\dknm�\
`bhe¼\�^z\�hj\�mrq�\�mr\{�R�\�hj\{`bk�hz\e]_^j\�fnk�alh(`b�w�n\l� � v�q¦�I�nmrkw]�qr\�kwhj]�`bhe¼\�^z\d]��/\dkn�l\du5^$mr\�¨ª`bqrhz\�fIiluwv
mr\¡v�iIfn`baB\¡fn\d]�`b�w�/\dmr]�u!c \e]_^��nmrkw]�� ï � $ � ï �#`lqr]¡�r���r� � &w� � ( � � ï � $ � ï � ( � & � �r�r���� knq|]�fw`buw]�knu8alh(`b�w�n\l�B�/iBknh�f$g\�wunqrh�m¦c q�u5^ng\�hjq�\dknhd�lq�m:]�k��#]j`bq�^�fI\�fIqrhz\t�5kn\{vbc_g\�^(`bq�^�m�\
]zilkw]��£`lhz�whz\¡�5knq!`C� `bq�^tv�iB�
��\�h(`lv�q�un\�mr\�]zil����\�^Z�`
^jhj`lq�^j\�he� � v�q�fn`buw]�m�\e]��w`b^z��¢�qrfI^z�R�
�Milknh�f$g\�wuwq�h m¦c q�u5^ng\�hjq�\dknh;q�mw¨ª`bkI^$fI\�kI¤#]zil����\�^j]��Bkwq/`b�w�w`bhz^zqr\�unuw\�u5^{�`�m|`¡��¼\���\�v�mrqr�5kn\
� \�^;ilu�v�ilu/]�q|f��\dhz\$�Bkw\$m¦c `bhd¼\�^j\��5knq$g\d�l\�u5^jkn\�mrm�\d��\�u5^�mr\d]>hj\�mrqr\�¨ª`lq�^ �w`lh�^jq�\�fI\�m¦c qru5^ng\dhzqr\�knh}�}�

aretes de l’intérieur

^

^

limite intérieur−extérieuru

aretes de l’extérieur
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¬ uw]zknq�^z\punilk/]�f$g\�wuwqr]j]�qrilu/]�knuw\y^jhj`Bv�\�]zknh�m¦c `lhd¼\�^z\y�5knq�hj\�mrq|`bq�^�mr\ywm|]-`bk����\�hj\l�
� v�q¦��uniBkw]¡fI\��Biluw]{^ziBk/6_ilkwhj]�h(`/6_ilkn^z\�h�knun\�`bhe¼\�^z\��#`lqr]�uniBkw]��/iBkn�liBuw]�hj` 6_ilkI^j\�h{fw`buw]
v�\dh�^(`bqruw]#v�`B]8fI\dkI¤§`lhd¼\�^z\e]��`Em|`p¨©ilq|]8fIiBuwv�m|`�uwilkn�B\�mrm�\�^jhj`Bv�\-�5kn\-unilk/]8`C�liBuw]#`b�I�
�M\�m�g\�\�\d���nhz\dq�u5^j\t�nhj\�uwf8\�u�`lhzaBkn��\�u5^�uniBu8�nmrkw]$knu�]zil����\�^$��`lqr]$fI\dkI¤�� g¬ aB`lm�\d�
\du5^
m¦c \d�
�whz\dq�u5^z\�v�ilu5^jq�\duB^�m�\pv�iIfn`baB\)fI\d]�^zh(`lv�\d]8fn\�fI\dkI¤¥]zil����\�^(]�fniluwv-m|`E¨©iBuwv}^jq�iBu
\����nhj\�qru5^z\¡�nhj\�uwf�\du�qruwfIq|v�\�mr\�]�iB���
\�^�fIilu5^�ilu�v(�n\dhjv(�n\�m|`
^zh(`lv�\B�;�;`bh�\�¤I\����nmr\'#

1

2

A
B

C

exemples dans le cas d’une diffusion en 2 étepes.

� `luw]�v�\�^�^j\�\�¤I\����nmr\¡ilu-`�#
, � %'( ,D> 2  ,�� � `n� �/�./ #�ï � ï 3 �

, � %'( ,D> 2  ,�� � `n� �/�)/ # $ � $ 3 �

, � %'( ,D> 2  , � � `n� vd�./ #�ï � $ 3 �

, � %'( ,D> 2  ,�� � `n� vd�./ # $ � ï 3 �[�\�^z^z\�\����nhj\�qru5^z\¡�M\�hj�
\�^�g\�a5`bmr\���\�u5^$fn\�hz\ev�ilu/]_^jq�^jkn\�h�mr\��whzil^ziIv�iBm�\¡fI\�fIq��Mkw]zqriluR�
¬ u�\��M\�^d�:]�q�`�\�^t�y]zilu5^tfI\dkI¤-]�iB�
��\�^j]�f�c knu)�/` ^z��¢�q|f�^z� ( \�^{v�mr\�]zil����\�^�^j\�m��5kn\
`n� �R� v�¨©ilhj��\�u5^�knuw\{v�mrq|�Bkw\{fn`luw] mr\ ( �¦^zhj\�\{fIilu5^�\e]_^$\�¤�^zh(`bq�^�mr\��w` ^j��¢�qrf�^j� ( \�^�^z\dmM�5kn\
`¡¨ª`B]z]z\�u5^��w`lh�^jq�\�fI\�m¦c qru5^ng\dhzqr\�kwh�fI\��!� vl��`lm�iBhj] m�\e]�v�il����knuwqrvd` ^zqrilu/]�fI\�m¦c `bhd¼\�^j\��Mv�]�iBu5^
g\�a5`bmr\d]��` , � %'( ,D> 2  ,�� ��� ")& ��� , � %'( ,D> 2  ,�� ��� ")? �s�iBkw];`bmrm�iBuw]��#`bqruB^j\�uw`lu5^>\e]z]j`Cxl\dh�fn\$hj\df$g\�wuwq�h>m¦c iBhjfIhj\�]�knh>mr\d]>�nhjib^jiIv�ilmr\d]d� �#`bq|]>m�\
�nhjil�nm¦�\d�
\��5kn\{uwilkw]�`C�liBuw] hj\�u/v�ilu5^jhng\t\d]�^�fnilunu�g\t�w`lh$mr\d]�fI\dkI¤8�nhjib^ji�v�ilmr\d]$v�q��£v�ilu5^zhj\l�

¬ u§\��:\�^e�$v�\d]�fI\�kn¤��nhjib^ziIv�ilmr\d]�]�iBu5^
� `bmrq|fI\d]#fn`luw]
m�\-]zilkw]��£alh(`b�n�n\�\�^#qrm�\�¤Iqr]�^z\
fI\dkI¤�alh(`b�w�n\d]Z^z\dm��5kn\)fn`bu/]Zm¦c knuR��knu¥fI\d]��nhjib^jiIv�ilmr\d]
\e]_^#il�n^zqr��`lm�\�^8m¦c `lkI^zhj\��w`l]
\�^��/iBknh�m�\EfI\�kn¤�q¦�\d�
\yalh(`b�n�n\�vbc \d]�^�m¦c qru��l\dhj]z\l� [�\��5knq¡�l\dkI^�fIqrhj\��5kn\��5kw`luwf iBu
h(`bq|]�iBunun\�`bk-unqr�l\e`bk-fIk)]zilkw]��£alh(`b�n�n\�ilu-\e]_^�iB�nmrq�a;g\�fI\�h(`bq|]�iBunun\�h�\du)v�iBuw]�\dhz� `luB^�mr\d]
fI\dkI¤��nhjib^ji�v�ilmr\d]d�;��kI^jhz\d�
\du5^tfIq�^e�nqrmRuRc \�¤Iqr]�^z\��wm�kw]�fRc iBhjfIhj\�^zil^j`bmR]zknh�mr\d]��whzil^ziIv�iBm�\e]
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2 protocoles de diffusion sur un pathwidth 2.
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v�iB���
\�fn`luw]�mr\�v�`l]�fn\d]�`bhj�nhj\d]d�
o c ilh(fIhj\��5kn\�uniBkw]�`C�liBuw]�v(�nilq|]zqR]�knh�mr\d]�\d���nhz\dq�u5^j\d]�\d]�^�mr\¡]zknqr� `bu5^$#

¾�¿ÀBÁ>Â�Ã©ÄdÃ3Å/ÂÇÆ�4 �:Û ×ªÏ�ÉwÑ ��æ���ÖIÜlÏ�Ò10�ÍMËzÛbÑ£ÛeÚ(Û Ø�Ï�Ð{Ð}ÒIË�ÒIÉ�ÊbËjÌjÍnÎwÏ 
 Ï�Ñ�ÌCæ:$ZÜlÏ�Ò10�Ð�Û è
Ô
è#Ï�Ñ3Ð�ÜBÏ 


Ï�ètÍMËjÏ�×ÙÉ/Ñ£Ïlë ��æ3ÌCæ&$_í �»Ï�è�Í:ËzÏ�×ÙÉ/Ñ£Ïlë ��Ö æ3Ì æ&$Õí8Ð}×�Ï�Ñ Ð�Ï�ÒIØ�Ï�è�Ï�ÉwÑ�Ð(×
, � %'( ,D> 2  , � ë �>æ3ÌCæ&$_í � , � % ( ,D> 2  , � ����� ")& " � � Ï�Ñ
, � %'( ,D> 2  , � ë ��æ3Ì æ&$Õí � , � % ( ,D> 2  , � ��� � ")& " � �
[�\�^�iBhjfIhj\�uRc \e]_^��/`l]$^zil^j`lm3� � `lqr]�qrmR��g\dhzq�w\�mr`
�nhjil�nhjq�g\�^ng\{]zknqr�C`lu5^z\ #

��iBq�^to�cIknu��nhjib^ziIv�ilmr\l�n`
\�^��-fI\dkI¤�]zil����\�^j]d�w]zilq�^ 
 ^z\�m��Bkw\'#

 � , � %'( ,$> 2  , � ��� � ".& " � ��`bmrilh(] � oyknu��nhjib^ji�v�ilmr\�^j\�mR�5kn\ , � % ( ,D> 2  , � ��� ".& " � ��/ I\�^ , � % ( ,D> 2  , � ��� ")& " � ��/ , � %'( ,D> 2  ,�� ��� � ")& " � �
�����/Å>C Ã©Ä B G�À � � Ï�Ñ�ÌbØ ÊBÛbË}×ÙÑÙÎIè�ÏZÚ(Û ÉnÐ�Ï�Ë}ßCÏ�ÒIÉMÏ{Øâ×|Ð}Ñ£Ï�ÜlÏ�ÍMËjÛ ÑÕÛdÚ(Û ØrÏ}Ð�Ï�Ñ;Ø�Ì
è#Ï�Ñ#êÌ$ç�ÛbÒIË
Ï�É ËzÌ_ç�Û ÒIÑÕÌ É/Ñ
ØrÏ}Ð)É:Û ÒIß ÏjÌbÒ101Ð�Û è
è�Ï�ÑªÐ�î ��Ú�×|æ�Û É Ú(Û ÉwÉ:Ì ��ÙÑ � � / , � %'( ,D> 2  ,�� � � ".& �
Ï�Ñ � � / , � %'( ,D> 2  ,�� ��� ")& � Ï�Ñ
ÛbÉ7ßCÏ�ÒIÑ
Ú(ÌbØ�Ú�ÒIØrÏ�Ë � � � / , � %'( ,$> 2  ,�� ��� ")? � Ï�Ñ � � � /
, � %'( ,$> 2  ,�� ��� ")? � î���Û Ò�Ð�Ú(Û ÉnÐ}×ªÜ�éÏ�ËzÛbÉnÐ�Ø�Ï�Ú(ÌCÐ�ÍnÌbË�Ú(Ì Ðjæ>Ð�Ï�Ø�Û É-Ø�ÌtÍ:Ë�éÏ}Ð�Ï�ÉMÚ(Ï�ÛbÒ�É:Û É)ÜlÏ�Ð
Ì Ë��Ï�ÑÕÏ}Ð

ÍMËjÏ�è
×ªÏ�Ë
ÚjÌ Ð�à

a b

c

extérieur

intérieur

å(í��$Ö ×ÙØ�É�Ö Ï 0B×|Ð}Ñ£Ï�ÍnÌ ÐZÜRÖ ÌbË �Ï�ÑÕÏ}ÐZÏ�ÉwÑ¦ËzÏZÚZÏ�Ñ $
Ì Ø�ÛbË(ÐZÛ É8ÍnÛ Ð�Ï � � � / � � Ï�Ñ � � � / � �
��í��$Ö ×ÙØ�3yÌ-ÒIÉ:Ï�Ì Ë��Ï�ÑÕÏ�Ï�ÉwÑ¦ËzÏ�Ú�Ï�Ñ?$�Ì Ø�ÛbË(Ð�×ÙØ/Ý�Ì ÒIÑ�ÒIÉw×ÙË�Ø�Ï�Ð8Ì(ÍlÍwÏ�ØâÐ�Ï�É/Ñ3ËzÌbÉwÑ3Ð�ÜBÏ�Ì

Ì ß Ï(Ú�ØrÏ}Ð�ÌjÍBÍnÏ�Ø Ð�Ð�Û Ë}ÑÕÌ É/ÑªÐ�ÜBÏ $
Ï�Ñ�ßd×ªÚ(Ï�ÔÕßCÏ�Ë(Ð�Ìlî
�yÌ ×ÙÉwÑÕÏ�ÉMÌ É/Ñªæ�×ÙØ>Ý�ÌbÒIÑ�Ú(ÎnÛ ×|Ð}×ÙË�ã�ÒwÌ ÉMÜ§×ÙÉeÝ�Û Ë}è#Ï�Ë�Ú�æ�Û É Ú(ÎnÛ Ð(×8ÜBÏEØ�Ö ×ÙÉdÝ�ÛbË}è�Ï�Ë�Ï�É

ÒIÑ¦×ÙØâ×|Ð�Ì ÉwÑ>ÒIÉ�ÌjÍlÍwÏ�Ø:ÜBÏ�Ø�Ö ×ÙÉwÑwéÏ�Ë}×ªÏ�ÒIËtØrÏ;Í:ØâÒ�Ð�ÑÕÌ ËzÜ�ÍwÛCÐ(Ð}×#$�Ø�Ïeî �ZÌbÉnÐ�Ø�Ï�Ú(ÌCÐ{Û$êÒ�Ú(Ï�ØrÌ�É:Ï{Ø�Ö Ï}Ð}Ñ
ÍwÌCÐ
ÌbØ�Û Ë(Ð#Û ÉEØ�Ö ×ÙÉdÝ�ÛbË}è�Ï�Ï�É#Ý�Ì ×|Ð�ÌbÉwÑ�ÒIÉ�ÌjÍlÍwÏ�Ø�êÌ�ØzÖ Ï 0BÑwéÏ�Ë}×ªÏ�ÒIË�Ø�ÏtÍ:ØâÒ�Ð�ÑÕÌ ËzÜ�ÍwÛCÐ(Ð}×#$�ØrÏ8Ï�É
Ú�æ>è#Ì ×|Ð�ÜlÌbÉnÐ{ØrÏ�Ú(ÌCÐ�Û�êÒ�ØzÖ Û É�ÍwÏ�ÒIÑ;×ÙÉeÝ�Û Ë}è#Ï�Ë�Ú�ÍwÌ Ë¡ÒIÉ)Ú(ÎnÏ�èZ×ÙÉ
ÍwÌCÐ(Ð�Ì É/Ñ:ÍnÌbË7$}æ;×ÙØ Ý�Ì ÒIÑ
ËzÌ_ç�Û ÒIÑÕÏ�Ë�ÒIÉ�ÉMÛ ÒIß Ï(Ì Ò�Í:ËzÛ ÑÕÛdÚ(ÛbØ�Ï¡Û�êÒ�Û É�×ÙÉdÝ�ÛbË}è�Ï¡Ú ÍnÌbË�ÒIÉ�Ì(ÍlÍwÏ�Ø:Ï�É/Ñ3ËzÌbÉwÑnÍnÌbË)$�ØrÏ;Í:ØâÒ�Ð
ÑÕÌ ËzÜ¡ÍnÛ ÐjÐ}×#$�Ø�Ïeî á ÉpÚ�Ë>éÏeÏZÜBÛ É:Ú
ÌbÒ�è�Ì 0l×Ùè
ÒIèZæ ÒIÉ)ÉMÛbÒIßCÏ(Ì Ò
Í:ËzÛ ÑÕÛeÚjÛbØ�Ïeî

ÜBÏ�Ò10B× êÏ�è�Ï�Ú(ÌCÐ�à

ï !



intérieur

extérieur

c

ba

�/× � � Ý�Ì ×ÙÑ�ÒIÉ§ÌjÍBÍnÏ�Ø)êÌ)ØzÖ Ï 0BÑwéÏ�Ë}×ªÏ�ÒIË�ÌbØ�Û Ë(Ð�Ú(Ï�ÍMËjÛ ÑÕÛdÚ(Û ØrÏ�É�Ö Ï}Ð}Ñ�ÍMØâÒ�Ð�ß Ì Ø�×ªÜlÏ�æZÏ�Ñ�Û É
Ø�Ö Ï �tÌlÚ(Ï�ÜlÏ�Ø�Ì8Øâ×|Ð}Ñ£Ïeî

å(í-ÜlÌ ÉwÐZØ�Ï�ÚjÌ Ð�Û$êÒ�×ÙØ>É�Ö 3�Ì�ÍwÌCÐ8ÜRÖ ÌbË �Ï�ÑÕÏ8Ï�ÉwÑ¦ËzÏ%$8Ï�Ñ{Údà�ÌbØ�Û Ë(Ð � � � / # $ " $ " ��� � "�ï 3 Ï�Ñ
� � � / � �

��ípÜBÌ ÉwÐ�Ø�Ï)Ú(ÌCÐ�Û�êÒ�×ÙØ 3�ÌpÒIÉ:Ï�ÌbË �Ï�ÑÕÏ-Ï�ÉwÑ¦ËzÏ $-Ï�Ñ�Úeà�ÌbØ�Û Ë(Ð�×ÙØMÝ�ÌbÒIÑ�Ñ£Ï�Ð}Ñ£Ï�Ë8ÑÕÛ ÒIÑÕÏ}Ð
Ø�Ï�Ð$Ý�ÌlÞÚdÛbÉnÐ�ÜBÛ É/Ñ�Ø�Ï�Ð
ÌjÍBÍnÏ�Ø Ð8Ï�É/Ñ3ËzÌbÉwÑ3Ð
Ï�Ñ�Ð�ÛbË}Ñ£ÌbÉwÑ3Ð�ÍwÏ�ÒIß Ï�É/Ñ�Ð�Ï
Ë�éÏ£ÍwÌ Ë}Ñ¦×ÙË8Ï�É/Ñ3ËzÏ%$#Ï�ÑtÚeà
×ÙØ:Ý�Ì ÒIÑ�ÑÕÏ}Ð}ÑÕÏ�Ë8ÑÕÛ ÒIÑÕÏ�Ð8Ø�Ï}Ð�ÚjÛbè/$�×ÙÉMÌb×|Ð�Û ÉnÐ-Ï�Ñ�Ì(ÍMË�êÏ�Ð�ÑÕÏ}Ð}ÑÕÏ�Ë#Ð}×¡Û É¥×ÙÉdÝ�ÛbË}è�Ï)ÌEÛbÒ-$-Ï�É
ÍMËjÏ�è
×ªÏ�Ë�î

� � UZQ�X�¹�W�±>Y�U
Q °�Sº²�°tT;±�²p°�X$S;Y��Z°t±
� `buw]�v�\�h(`b�n�Milhz^d�Bunilk/]�`C�liBuw];fIiBuwv�qruB^jhziIfIkwq�^�mr\d]�unib^jq�iBuw]�fn\�^zhj\�\d¢�qrf�^j�8\�^$fI\��w`b^z�I�
¢�q|f�^z�R�

¬ uw]zknq�^z\B�;unilkw]Z`C�liBuw]pg\duniluwv:g\#mr\d]Zunib^jq�iBuw]�u�g\dv�\e]z]j`bqrhj\d]8�`-m|`yv�il���nhng\��n\duw]zq�iBuEfnk
^z��g\�iBhd�\d��\)fI\�[�iBknh(v�\�mrmr\d] � `bkn^zil�#`b^z\d]d�{`lkI^ziB�#` ^z\e]�fRc `lhz�nhj\l�t^��£�/iBknuwfn`lhzqr\df7alh(`b�n�R�
alh(`b�w�n\�v�ilkn��h(`bu5^d��mrilaBqr�5kn\¡��iluw`BfIq|�Bkw\¡fnk�]z\dv�iluwf�ilh(fIhj\e���

���nhe�\e]$v�\�m|`n�nuwilkw]�`C�Biluw]$�nk7g\�uwiluwv�\�h�m�\¡^j��g\dilhd�\���\{fn\�[�iBknh(v�\�mrmr\d]d�
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