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Î�Ï'Äg�'Â^Ò�Ò ÚtÜ±Î�Ï'Äg*fÚtÑjÎ�Ë'Ï'Ä�Î�Ï � Ø ���>Ä�Ì�Ñ�Ú²� �)�,Ä�×�Ñ�ÃÅÏ'Ä�Äj×;/±Ä�Ì�ØÓÌ�×�Ì�ØÅÂ^Ü±Ä£Ù

Ê"ÚtØÅÄ�Ã��³Ï�Ü±Ä�Ï�Òc/�ÃÅÏ/Î�Ï'Ä�Ä�×;/±Ä�Ì�ØÓÌ�×�Ì�ØÅÂ^Ü±Ä	Ü^�³Ï'Ä�Ì`�IÚ^Ä�×�Ì�ØÓÃÓØÅÄ�Ú7/�ÃÅÏ��UÌjÂ^×±Ä�ÃÅÏ'Ä�Ü�Ø��xÏ£Út×E" Æ
�IÚtÑ Ï#">Ï�Ò���ÃÅÏ#Ã Ú Äj×;/±Ä�Ì�ØÓÌ�×�Ì�ØÅÂ^Ü������ "6"���������� ' b "6"@h� ����!� ?��!��" b$#
"6" Ù ' b "�"5h�%�& �s?�� h5Ï'Ä�Ì�×�Ì�ØÓÃÓØÅÄ�Ú7/�ÃÅÏWÚt×E" Ü�Ø��xÏ£Út×E"�Ú7/±Ä�Ì�Ñ�ÚtØÓÌjÄ²b Ê Ú)�jÍ�ØÓÜ±Ï Ï�Ì\É�ÚsÛ�Ü±Ï#m
Ò�Ï�ÜBÌ�h	Ì�ÚtÜ±Î>ØÅÄu&B×±Ï\Ã Ú Ä�×;/±ÄjÌ�ØÓÌ�×�Ì�ØÅÂ^Ü'�(��)+*,� ��ÑjÏ'Î-"/.�ØÓÜ±Ä�Ì0����"�Ü±Ï��.Ï�×�Ì:��Ì�ÑjÏ

�



Ú)�1�'ÏT��ÌjË'Ï�Út×#Ü�Ø��xÏ£Út×QÃÅÏ+��ÃÓ×±Ä	Ú7/±ÄjÌ�Ñ�ÚtØÓÌ£Ù
' Â^×�Ñ�ÌjÏ�Ñ�Ò�ØÓÜ±Ï�Ñ��'Ï�Ì�ÌjÏ�/�Ñ�JT�xÏ���ÑjË'ÄjÏ�ÜfÌ�ÚtÌ�ØÅÂ^Ü�Æ3ÃÅÏ Ô�1 Ï'Ä�ÌUÃÅÏ ÄjÂ^×±Ä�Ã ÚtÜ;*fÚ7*xÏ¨Î�Ï

Ã��³½¢Ê"Çä×�Ì�ØÓÃÓØÅÄjË Î±ÚtÜ±Ä�ÃÅÏ'Ä\ØÓÒ���ÃÅË�Ò�Ï�ÜfÌ�ÚtÌ�ØÅÂ^Ü±Änb Î�Ï�Ñ�Ü�ØÅÏ�ÑUË�Ì�Ú7�.ÏWÎ�Ï�Ñ�ÚsÛ�Ü±Ï�Ò�Ï�ÜBÌ�h�Ù3È�Ï
Ô�1 ×�Ì�ØÓÃÓØÅÄ�Ï#Ã Ú Ü±Â^Ì�ØÅÂ^Ü�Î.� ØÓÜ±Ä�Ì�Ñ�×@��Ì�ØÅÂ^Ü�ÆY�'Ï�&B×�ØV�.Ï�Ñ�Ò�Ï�Ì�3±ÜIÚtÃÅÏ�Ò�Ï�ÜfÌ¨Î.� ×�Ì�ØÓÃÓØÅÄjÏ�Ñ�×�Ü
*xË�Ü±Ë�Ñ�ÚtÌjÏ�×�Ñ¢Î�Ï+�'ÂBÎ�Ïq�xÏ�ÑjÄ�×�ÜQÃ ÚtÜ;*fÚ7*xÏq��Ã Ú^ÄjÄjØ$&f×±Ï�b�(¢Æ³½ � ½+h�Ù

È{Ú Ò�ØÅÄjÏ�Ï�Ü���Ã Ú)�'Ï Î.� ×�ÜÕÏ�Ü��KØÓÑjÂ^Ü�Ü±Ï�Ò�Ï�ÜfÌn��Ï�Ñ�Ò�Ï�Ì�Ì�ÚtÜfÌ#Ã Ú�Ò ÚtÜ�Ø���×�Ã ÚtÌ�ØÅÂ^Ü Î>×
Ã ÚtÜ;*fÚ7*xÏ/Ô Î�Â^ØÓÌg��ÑjÏ�Ü±Î>ÑjÏ�Ï�Ün�'Â^Ò���ÌjÏ5ÌjÂ^×�ÌjÏ'Ä9�'Ï'Ä�ÑjÏ'Ä�Ì�Ñ�Ø$��Ì�ØÅÂ^Ü±Ä£Ù

Rules

Error

IMPLEMENTATIONREFINEMENT

TYPE CHECKING

GENERATION de PO

PARSING

PROUVEURS

TRADUCTEURS

C ADA JAVA ...

MACHINESYSTEM

2436587 Ý!9 �	ÜQÏ�Ü��BØÓÑjÂ^Ü�Ü±Ï�Ò�Ï�ÜBÌ¢Ô
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: � ê��3å�â N ç�ßÁç�è�O N ã�â�á�ß<;\êPO�àUá��
æ)ßÁç�è+=:Q�â

mÃ�Ï#">ØÅÄ�ÌjÏ��.Ï�× Î�Ï¨Ì�Ñ�Ú=�^Út×E"	�'Â^Ü@��ÑjÏ�ÌjÄ ÃÓØÅË'Ä Út×E"¾Ú^Ä��.Ï1��ÌjÄ�Ä0!KÜfÌ�Ú%">Ø$&B×±Ï'Ä£Æ3ÄjË�Ò ÚtÜEm

Ì�Ø$&B×±Ï'Ä�Î�Ï�Ã ÚWÒ�Ë�Ì�Í±ÂKÎ�Ï�ÔÕÙ ½ Ì�ØÓÌ�ÑjÏ�Î.�³Ï#">Ï�Ò���ÃÅÏ�ÆL��ÃÓ×±Ä�ØÅÏ�×�ÑjÄq*�Ñ�ÚtÒ�Ò ÚtØÓÑjÏ'Ä\Â^ÜfÌ/Î�Ë ���
Ë�ÌjËq��ÑjÂ)�.Â�ÄjË'Ï'Ä@Æ>Ò ÚtØÅÄ	Út×@��×�Ü±Ï�Ü±Ï5ÄjÏ�Ò�/�ÃÅÏ/Ä�ÚtÌ�ØÅÄ0a�ÚtØÅÄ�ÚtÜBÌjÏ�»

9 � �%���'Â^ÜBÌ�ØÅÏ�ÜfÌ�×�Ü±Ï9*�Ñ�ÚtÒ�Ò ÚtØÓÑjÏ¢Ô�>'?I��ÃÓ×±ÄYa�Â^Ü@��Ì�ØÅÂ^Ü�Ü±Ï�ÃÓÃÅÏ:&f×^�³Â)��Ë�Ñ�ÚtÌ�ØÅÂ^Ü�Ü±Ï�ÃÓÃÅÏ�Æ
�H�³Ï'Ä�Ì��#Î>ØÓÑjÏ|&f×^�³Ï�ÃÓÃÅÏ Ï'Ä�Ì5Ì�ÑjÂ)��ØÓÒ���ÑjË1��ØÅÄjÏ|�.Â^×�Ñc�.Â^×;�xÂ^ØÓÑ/Ä�Ï�Ñ0�BØÓÑ/Î�Ï�/IÚ^ÄjÏ Út×
Î�ËT�xÏ�ÃÅÂ)�;�.Ï�Ò�Ï�ÜBÌ9�'Â^Ò���ÃÅÏ�Ì¢Î.� ×�Ü�ÚtÜIÚtÃ�!KÄ�Ï�×�Ñ	Ä0!KÜfÌ�Ú%">Ø$&f×±Ï�Ù

9 �A@f�>Ï'ÄjÌ\��×;/�ÃÓØÅËÁÎ�ÏT��×�ØÅÄh½L�KÑ�ØÓÃ Ý ,H,H>9�IÚtÑ�Ã Ú	Ä�Â���ØÅË�ÌjËG¿Ym (�Ö¢ÉgX �'Â^Ò�Ò�Ï�Ñ���Ø ÚtÃÓØÅÄ�ÚtÜBÌ
ÃÅÏ ¿ÁÀ{ÂKÂ^ÃB�KØÓÌ£Æ�ÚtÌjÏ�ÃÓØÅÏ�ÑUÎ�Ï Î�ËT�xÏ�ÃÅÂ)�;��Ï�Ò�Ï�ÜfÌ�Ô¨Ù�È�ÏWÎ�Â6��×�Ò�Ï�ÜfÌ�Ï'Ä�Ìc��×;/�ÃÓØ$&B×±Ï#m
Ò�Ï�ÜfÌ�Î>ØÅÄ0��Â^Ü�Ø�/�ÃÅÏ¨Ä�×�Ñ�
zÜfÌjÏ�Ñ�Ü±Ï�Ì�Ò ÚtØÅÄ�Ä�Â^×E_.ÑjÏWÎ.� ×�Üø�'Ï�Ñ�Ì�ÚtØÓÜ±Ï#Â)/±ÄjÂ^ÃÅÏ'Ä��'Ï�Ü@�'Ï
�'Â^Ò���ÌjÏ5ÌjÏ�Üf×�Î�Ï'Ä	ËT�xÂ^ÃÓ×�Ì�ØÅÂ^Ü±Ä�ÑjË1�'Ï�ÜBÌjÏ'Ä�Î>×#Ã ÚtÜ;*fÚ7*xÏ�Ù

9 � Ý -%�{Ï'Ä�Ì�Ä�ÚtÜ±Ä�Î�Â^×�ÌjÏ2ÃÅÏ5Î�Â6��×�Ò�Ï�ÜfÌ�ÃÅÏ:��ÃÓ×±Ä`�'Â^Ò���ÃÅÏ�Ì	Ä�×�Ñ�ÃÅÏ5Ä�×)��Ï�ÌÁÒ ÚtØÅÄ�ÑjÏ'Ä�ÌjÏ
Ü±Ë£ÚtÜ�Ò�Â^ØÓÜ±Ä/Ü±Â^Ü Ä�ÚtÌ�ØÅÄ�a�ÚtØÅÄ�ÚtÜfÌ��£ÚtÑ£Æ{Î.� ×�Ü±Ï��IÚtÑ�Ì£Æ{Ã Ú²*�Ñ�ÚtÒ�Ò ÚtØÓÑjÏWÎ�Ë1��Ñ�ØÓÌjÏ�Ü^� Ú
�IÚ^ÄUÏ�Ü@�'Â^ÑjÏ Ë�ÌjË��xË�Ñ�Ø43IË'Ï��IÚtÑ\×�Ü±ÏWÑjË£ÚtÃÓØÅÄ�ÚtÌ�ØÅÂ^Ü Ú^Î�Ë1&B×IÚtÌjÏ¨Ï�Ì£Æ,Î.� Út×�Ì�ÑjÏ��IÚtÑ�Ì£Æ
Ï�ÃÓÃÅÏ+�'Â^Ò��.Â^Ñ�ÌjÏ��'Ï�Ñ�Ì�ÚtØÓÜ±Ï'Ä�ØÓÜ±Ä�×>Û Ä`ÚtÜ@�'Ï'Ä£Ù

9 � ,%�	Ï'Ä�Ì�×�Ü±Ï²*�Ñ�ÚtÒ�Ò ÚtØÓÑjÏ�Æ�Ï�ÃÓÃÅÏ¨Ü^�³Ï'ÄjÌ��.Ï�×�Ì���Ì�ÑjÏl�IÚ^Ä|�'Â^Ò���Ã$J�ÌjÏ#Ò ÚtØÅÄ�Ï�ÃÓÃÅÏQÚ
Ã�� Ú1��ÚtÜfÌ�Ú7*xÏ\Î.� Ú1�xÂ^ØÓÑ�Ë�ÌjË/Â^×�Ì�ØÓÃÓÃÅË'Ï�Ù

½`��Ì�×±Ï�ÃÓÃÅÏ�Ò�Ï�ÜfÌ£Æ�ØÓÃ�Ï#"KØÅÄjÌjÏ�Î�Ï�×E"¨Â^×�Ì�ØÓÃÅÄº�'Â^Ò�Ò�Ï�Ñ���Ø Út×E" Æ>Ã��³½ÁÌjÏ�ÃÓØÅÏ�Ñj¿ÕÎ�Ï:?KÀ`X�É�
E½!C
Ï�Ì�ÃÅÏ/¿GÀ,ÂBÂ^ÃB�KØÓÌ	Î�Ï5¿V(�Ö¢ÉgXED�Æ±Ï�ÌV&f×±Ï�Ã$&B×±Ï'Ä�Â^×�Ì�ØÓÃÅÄ	×�Ü�Ø��xÏ�ÑjÄ�ØÓÌ�ÚtØÓÑjÏ'Ä	Ï#">ØÅÄ�ÌjÏ�ÜfÌ£Ù

È{ÚWÑjË£ÚtÃÓØÅÄ�ÚtÌ�ØÅÂ^Ü�Î.�³Â^×�Ì�ØÓÃÅÄ�b}Ò�Ï'Ä�×�ÑjÏ'Ä�Î�ÏUÃ Ú²&B×IÚtÃÓØÓÌjË�Î�Ïp��ÑjÂ7��Ï�ÌjÄ�Ô � >%�mÆ Ë'Î>ØÓÌjÏ�×�ÑGF
Ï�ÌWÚtÜIÚtÃ�!KÄjÏ�×�Ñ Ä0!BÜBÌ�Ú%"KØ$&B×±ÏIHl��Â^×�Ñ�ÃÅÏ#Ã ÚtÜ;*fÚ7*xÏ�ÔøhUÜ±Ë1�'Ï'ÄjÄ�ØÓÌjÏ#Ã Ú�Î�Ë#3±Ü�ØÓÌ�ØÅÂ^ÜÕÎ.� ×�Ü±Ï
Ò�ÂKÎ�Ë�ÃÓØÅÄ�ÚtÌ�ØÅÂ^Ü÷Î>×÷ÌjÏ#"KÌjÏua�Â^Ñ�Ò�Ï�Ã{Ôþ�IÚtÑ�×�Ü±Ï+*�Ñ�ÚtÒ�Ò ÚtØÓÑjÏ�Ù

È�Ïg/�×�Ì�Ï'ÄjÄ�Ï�ÜfÌ�ØÅÏ�Ã�Î�Ï�Ü±Â�ÄRÌ�Ñ�Ú1��Út×E"WÏ'ÄjÌGÎ�Ïu�'Â^Ü±Ä�Ì�Ñ�×�ØÓÑjÏ¢×�ÜWÏ�Ü��BØÓÑjÂ^Ü�Ü±Ï�Ò�Ï�ÜBÌg�'Â^Òpm
��ÃÅÏ�Ì���ÑjÏ�ÜIÚtÜBÌ�Ï�Ü��'Â^Ò���ÌjÏÁÃ��³Ï�Ü±ÄjÏ�Òc/�ÃÅÏ�Î>×UÃ ÚtÜ;*fÚ7*xÏ�Ô Ï�ÌhÃÅÏ'Ä�ÑjÏ'Ä�Ì�Ñ�Ø$��Ì�ØÅÂ^Ü±Ä�&B×^� ØÓÃKØÓÜBÌ�ÑjÂ7m
Î>×�ØÓÌ£Ù�Ê ÚtØÅÄÁØÓÃPa�Út×�Ìº��Â^×;�xÂ^ØÓÑV��Ì�ÑjÏq�£Ú7�IÚ7/�ÃÅÏ5Î.� ØÓÒ���Ã ÚtÜBÌjÏ�ÑVa�Ú)��ØÓÃÅÏ�Ò�Ï�ÜfÌ�×�Ü±Ï5Ï#">ÌjÏ�Ü±Ä�ØÅÂ^Ü
Î>×#Ã ÚtÜ;*fÚ7*xÏ�Ù

J KML Þ�NPO QpQ NSR � N �hê�ßÁç�â¥Q\ê8ã�â�R\O�æT;�èjá�ßÁç�â¥Q\ê
½�Ç¢À�È�É Ï'Ä�ÌR×�Ü�*xË�Ü±Ë�Ñ�ÚtÌjÏ�×�Ñ�Î�Ïu�'Â^Ò���ØÓÃ ÚtÌjÏ�×�ÑV&f×�Ø�Ï'Ä�ÌGÒ�ØÅÄ`�/Î>ØÅÄ0��Â�Ä�ØÓÌ�ØÅÂ^Ü�ÆKÄjÂ^×±Ä

ÃÓØ$�'Ï�Ü@�'Ï/Â)�.Ï�ÜQÄjÂ^×�Ñ��'Ï�ÆE�IÚtÑ�À,Ï�ÑjÏ�Ü@�'Ï ' ÚtÑ�Ñ£Ù±½¢Ç�À�È�É%Ï'Ä�Ì�×�Ü÷Ú)��ÑjÂ^Ü�!KÒ�Ï+��Â^×�Ñ9r�Uq�	V
t6W;v#{�~5�f�)xIXT�H{,Y[Z)�]\)�^Z_\�v8`Vv����+\)�@y·t·y´�)�IÙx½¢Ç�À�È{É Ü^�³Ï'Ä�Ì��IÚ^Ä��E×±Ä�ÌjÏG×�Üp*xË�Ü±Ë�Ñ�ÚtÌjÏ�×�Ñ
Î�Ï
�'Â^Ò���ØÓÃ ÚtÌjÏ�×�Ñ	Ò ÚtØÅÄ`/�ØÅÏ�Ü#×�Ü#Ï�Ü��KØÓÑjÂ^Ü�Ü±Ï�Ò�Ï�ÜfÌ2Î�Ï¢Î�ËT�xÏ�ÃÅÂ)�;��Ï�Ò�Ï�ÜfÌ¢Î�Ï+�'Â^Ò���ØÓÃ ÚtÌjÏ�×�Ñ£Ù

½��'Ï¥��Â^×�Ñ£Æi�'Ï�ÌRÏ�Ü��KØÓÑjÂ^Ü�Ü±Ï�Ò�Ï�ÜfÌ�Ú:��Ï�Ñ�Ò�ØÅÄ�Î�Ï�Ò�Ï�Ì�Ì�ÑjÏ�Ï�Ü ÂKÏ�×;�BÑjÏ`��ÃÓ×±ÄjØÅÏ�×�ÑjÄ
Ã ÚtÜEm
*fÚ7*xÏ'Ä,ÌjÏ�ÃÅÄ[&f×±Ï£(¢ÆfZx½\2�½�Æ12
Ï�Ñ�ØÓÃÅÂ)*2Ï�Ì�? � ÈPmª�HGHGHG;b�� Ý�Ý � h�Æ£Ã Ú`��ÃÓ×;�IÚtÑ�ÌhÎ�Ï'Ä\*�Ñ�ÚtÒ�Ò ÚtØÓÑjÏ'Ä
aª½1¾´¾�¿�À Á#Áb ½1¾´¾�¿�À Á#Ác ½1¾´¾�¿�À Á#Á�ÆedAf�Ã g7ÅhdeiIjlknm�ÉpoY¾rq#Ã k ÇªÁpsutwvxsuyzt�Á�¾wÄ�¾rdAfHÉpghq ¾ªÁ{t}|�dÈ¾rq�g%Ç�~\Ã ½1¾ro`Æ� ½1¾´¾�¿�À Á#Á�¿	q Çr�´Épj$ÂPÄ�Å)Äp|%É1ÉfÃ k ÇªÁ{ffÇrg7Å7ÉfÃ ¾wÄ¯¾rdefHÉ�g�q ¾ªÁp~�s;Ä�Çr��q ÇG�
q�Å�Ã ½1¾ro`Æ

<



Ä�Â^ÜfÌ/Î>ØÅÄ0��Â^Ü�Ø�/�ÃÅÏ'Ä�Ä�×�Ñ�ÃÅÏ�Ä�ØÓÌjÏ ÂtÛ|��ØÅÏ�Ã�Ù{È��³Ï�Ü��BØÓÑjÂ^Ü�Ü±Ï�Ò�Ï�ÜBÌUÏ'ÄjÌ�Ò���Ò�Ï Î>ØÓÑjÏ1��ÌjÏ�Ò�Ï�ÜBÌ
ØÓÜBÌjËT*�Ñ�Ú7/�ÃÅÏ/Î±ÚtÜ±Ä	ÃÅÏ'Ä�Â^×�Ì�ØÓÃÅÄ�Î>×n�'Â^Ò�Ò�Ï�Ñ��'Ï�Ù


zÜ;��×�Ìu?BÌ�ÑjÏ£ÚtÒ Ö�×�Ì0��×�Ì:?BÌ�ÑjÏ£ÚtÒ
È�Ï#"�Ï�Ñ (RÍIÚtÑ�Ú)��ÌjÏ�Ñ À,Â��xÏ�Ü

À{Â��xÏ�Ü�?BÌ�ÑjÏ£ÚtÒ�Ð�ØÓÃÓÌjÏ�Ñ À,Â��xÏ�Ü À,Â��xÏ�Ü
' ÚtÑjÄjÏ�Ñ À,Â��xÏ�Ü ½¢Ä�Ì�Ñ�Ú)��Ì9?�!KÜfÌ�Ú%"QÀ�ÑjÏ'Ï

À�ÑjÏ'Ï ' ÚtÑjÄjÏ�Ñ ½g/±ÄjÌ�Ñ�Ú)��Ìu?�!BÜBÌ�Ú%"QÀ�ÑjÏ'Ï ½¢Ä�Ì�Ñ�Ú)��Ì9?�!KÜfÌ�Ú%"QÀ�ÑjÏ'Ï
 �����7 Ý!9 Ð�ÃÅÂ^Ì�Î�Ï�Î�Â^Ü�Ü±Ë'Ï'Ä

È{Ú�Ì�Ú7/�ÃÅÏ Ý ��ÑjË'ÄjÏ�ÜfÌjÏ/ÃÅÏ'Äg&B×IÚtÌ�ÑjÏ/Ë�Ì�Ú7��Ï'ÄV��Ï�Ñ�Ò�Ï�Ì�Ì�ÚtÜfÌ¢Ã ÚUÑjÏ1�'Â^Ü�ÜIÚtØÅÄjÄ�ÚtÜ@�'Ï�Î.� ×�Ü
Ã ÚtÜ;*fÚ7*xÏUÚ1�xÏ1�U½¢Ç�À�È{É/ÙIÈ{Â^ÑjÄ¢Î�Ï\Ã Ú���ÑjÏ�Ò�Ø$J�ÑjÏUË�Ì�Ú7��Ï�ÆIÃÅÏ�YLvG��v#{WÚtÜIÚtÃ�!>ÄjÏ�ÃÅÏca�Â^Ì�Î�Ï
�£ÚtÑ�Ú)��Ì�J�ÑjÏ¨Î.�³Ï�ÜBÌ�ÑjË'Ï#Ï�Ì���ÑjÂKÎ>×�ØÓÌ�Ï�Ü ÄjÂ^Ñ�Ì�ØÅÏ¨Î�Ï'Ä¹~��h�)v#�;��Æ\�'Ï'Ä�ÌjÂ��xÏ�Ü±ÄUÂ^ÜfÌUÌjÂ^×±Ä�×�Ü
Ìª!���Ï�Ï�Ì5×�Ü±Ï���ÚtÃÅÏ�×�Ñ£Ù^X3Üú*xË�Ü±Ë�Ñ�ÚtÃ�Æ^�'Ï��IÂ^Ì/Î�Ï�ÌjÂ��xÏ�Ü±Ä/Ï'Ä�Ì�Î>ØÓÑjÏ1��ÌjÏ�Ò�Ï�ÜBÌ�Ï�Ü�Ï�ÜBÌ�ÑjË'Ï
Î.� ×�Ü|��Z){��1vT{c&f×�Ø��'Â^Ü±Ä�Ì�Ñ�×�ØÓÌGÃ�� ÚtÑ0/�ÑjÏ�Ä0!KÜfÌ�Ú%">Ø$&B×±ÏSb}Ü±Â^ÌjË¢½:?KÀgh�ÙBÊ"ÚtØÅÄRØÓÃ�Ï'Ä�Ìj��Â�ÄjÄ�Ø�/�ÃÅÏ
Î�ÏUÒ ÚtÜ�Ø���×�ÃÅÏ�Ñ/ÃÅÏ��IÂ^Ì�Î�ÏUÌjÂ��xÏ�Ü±Ä/Ú%3±ÜõÎ.� ØÓÜfÌ�ÑjÂKÎ>×�ØÓÑjÏ�Æ{Î�Ï�Î�Ë�Ì�Ñ�×�ØÓÑjÏ�Â^×õÎ�ÏUÒ�ÂKÎ>Ø43IÏ�Ñ
Î�Ï'ÄGÌjÂ��xÏ�Ü±Ä�Út×WÌ�Ñ�Ú1�xÏ�ÑjÄ�Î.� ×�Ü�3±ÃÓÌ�ÑjÏ�b=~5���)v#�^��t·{�vGZ����jy xztwv#{ih�Ù ' Â^×�Ñ£3±Ü�ØÓÑ£ÆK×�Ü��IÚtÑ��'Â^×Em
ÑjÏ�×�ÑWÎ.� ÚtÑ0/�ÑjÏþb=~@{�v�v���Z)xA�Hv#{Hh§��Ï�Ñ�Ò�Ï�Ì Î.�³ËT��ÚtÃÓ×±Ï�ÑWÃ��³½:?KÀ5Ù`(GÏ�Ì�ÌjÏ÷ËT��ÚtÃÓ×IÚtÌ�ØÅÂ^Ü ��Ï�×�Ì
ËT�xÏ�ÜBÌ�×±Ï�ÃÓÃÅÏ�Ò�Ï�ÜfÌ:��ÑjÂKÎ>×�ØÓÑjÏ5×�Ü#Ü±Â^×;�xÏ�ÃÓÃÅÏ/½+?KÀ

Analyseur de 

gramaire

C++

JAVA

Code

HTML

Grammaire

d’une

Description

283�587�� 9 È��³Ï�Ü��KØÓÑjÂ^Ü�Ü±Ï�Ò�Ï�ÜfÌ2½¢Ç�À�È�É

½�Ç¢À�È�É8Ò�Ï�Ì9��Î>ØÅÄ0��Â�Ä�ØÓÌ�ØÅÂ^ÜQ×�Ü�Ã ÚtÜ;*fÚ7*xÏ�×�Ü�Ø$&B×±Ï+�.Â^×�Ñ�Î�Ë1��Ñ�ØÓÑjÏc�jÍIÚ)&B×±Ï/Ë�Ì�Ú7��Ï
Î�ÏUÃ ÚWÑjÏ1�'Â^Ü�ÜIÚtØÅÄ�Ä�ÚtÜ@�'Ï�Ù[(GÏUÃ ÚtÜ;*fÚ7*xÏ�Ï'ÄjÌu/IÚ^Ä�Ë�Ä�×�Ñ5Ã ÚWÜ±Â^Ì�ØÅÂ^Ü�Î.�³Â)/E��Ï�Ì£Æ{ÚtØÓÜ±Ä�Ø3ØÓÃ
Ï'Ä�Ì
��Â�ÄjÄ�Ø�/�ÃÅÏ5Î�Ï+�'Â^Ü±ÄjÌ�Ñ�×�ØÓÑjÏ/Î�Ï2Ü±Â^×;�xÏ£Út×E"��IÚtÑjÄjÏ�ÑjÄ`�IÚtÑ	Í±Ë�Ñ�ØÓÌ�Ú7*xÏ�Ù

½ò�IÚtÑ�Ì�ØÓÑ�Î�Ï¢Ã Ú\Î�Ï'Ä¯��Ñ�Ø���Ì�ØÅÂ^ÜQÌjÏ#"KÌ�×±Ï�ÃÓÃÅÏ2Î�Ï'Ä�ÚtÜIÚtÃ�!>ÄjÏ�×�ÑjÄqb}ÃÅÏ#">Ø$�£ÚtÃ�Æ³Ä0!BÜBÌ�Ú%"KØ$&B×±Ï5Â^×
�IÚtÑ��'Â^×�ÑjÏ�×�ÑÁÎ.� ÚtÑ0/�ÑjÏfh�ÆBÃ��³Ï�Ü��KØÓÑjÂ^Ü�Ü±Ï�Ò�Ï�ÜfÌ�½¢Ç�À�È�ÉòÏ'Ä�Ìº�£Ú7�IÚ7/�ÃÅÏ�Î�Ïg*xË�Ü±Ë�ÑjÏ�ÑRÃÅÏV�'ÂKÎ�Ï
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Vérification de Type

Génération d’OP PO
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Þ	��× é�é � ôE× � é Ý � Ý)Ø�ßEÝ	�]æ é ô6× � é Ý � ý
Ú	ç�ß î Ú�� éè

Ý)Ø]çEÚ � ß ç ÚEÞ)×HÛ ñ � ý é]é�Í�×¯�]� î ß é�ê ÚEÞ)×HÛ¯ë^��× �]ì�í � íê ñáî�ý é]é ê�ß;Ú)ê;Ý�� é ��Ú�Ú)ê;×�ï;Ý�×	æ
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è
� î � é ß � ë�Þfß î Ú���ñ%�[ÔGð Ò è Ù��6á â Ù Ò õEÍiÎ � � å ÿ � �[ÔGð Ò è Ù	ðHõ6� â ü � ç å ÿ � î å ÿ5à�à.ý
ó

Ý @



à
õ
RP�[Ô í ç � â í � å $jã � îié ß � ì çEÝ�æ@Ï�æEÝ���ß î � î Ý � î å $jã î � é ß � ë5Þ%ß î Ú	�

è
� î � é ß � ë�Þfß î Ú���ñ%�[ÔGð Ò è Ù��6á â Ù Ò õEÍiÎ � � å $ � î å $5à^ý
ó

à
�	Ü±Ï�a�Â^ØÅÄ�ÃÅÏ'Ä ' Ö¢Ä,Ü±Â^Ñ�Ò ÚtÃÓØÅÄjË'Ï'Ä£Æ£ØÓÃBÏ'Ä�Ì^��Â�ÄjÄ�Ø�/�ÃÅÏ
Î�Ï�ÃÅÏ'Ä{Î�ËT��ÃÓØÅË'Ï'Ä£Ù)(GÏ�Ì�ÌjÏ�Ë�Ì�Ú7��Ï�Ï'Ä�Ì

/IÚ^Ä�Ë'Ï	Ä�×�ÑRÃ Ú�ÄjË�Ò ÚtÜBÌ�Ø$&f×±Ï¢Î�Ï'ÄRÄj×;/±Ä�Ì�ØÓÌ�×�Ì�ØÅÂ^Ü±Äº*xË�Ü±Ë�Ñ�ÚtÃÓØÅÄjË'Ï'Ä£ÙKÈ�Ï�Ì�Ú7/�ÃÅÏ£Út×l-+��ÑjË'ÄjÏ�ÜBÌjÏ
ÃÅÏ'ÄV��Ñ�ØÓÜ@��Ø��IÚtÃÅÏ'Ä�Ä�×;/±ÄjÌ�ØÓÌ�×�Ì�ØÅÂ^Ü±Ä�Ï�Ì�Ã ÚUÄjË�Ò ÚtÜBÌ�Ø$&f×±Ï�Ú^ÄjÄ���ØÅË'Ï�Ù

awv Ý�x(y
k$ý É
a cIz:d{k þ>l}|�~M� a cLkmlq| a d{k�~
a l���cLk$ý l�| a cek$ý
a c a k(d{k$ý a cek$ý�| a d{k$ý

a l Þ@� cek$ý þ>l Þ@� a cLk$ýM�
ao���u� cLk$ý #�� �ma cek$ý

a �u�:��� Þ}� � ?Kk$ý a ��� Þ}�P�(� �P� Þ ?ik$ý
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È��³Ï#"KÌ�Ñ�ÚtØÓÌ¢Î�Ïc�'ÂKÎ�Ï�Ä�×�Ø���ÚtÜfÌ£ÆIÒ�Ï�Ì	Ï�Ü÷ËT�KØÅÎ�Ï�Ü@�'Ï�Ã��³Ë1&B×�Ø��^ÚtÃÅÏ�Ü@�'Ï�&f×�Ø{Ï#">ØÅÄ�ÌjÏ�Ï�ÜBÌ�ÑjÏ
ÃÅÏ'Ä�Ñ�JT*�ÃÅÏ'Ä`a�Â^Ñ�Ò�Ï�ÃÓÃÅÏ'Ä�Ï�Ì�Ã Ú�Ì�Ñ�Ú^Î>×@��Ì�ØÅÂ^Ü�Ä�Â^×±Ä£a Â^Ñ�Ò�Ï/Î�Ï:*�Ñ�ÚtÒ�Ò ÚtØÓÑjÏ�Ù

È��³Ï�Ü±ÄjÏ�Òc/�ÃÅÏ#Î�Ï'ÄUÄ�×;/±ÄjÌ�ØÓÌ�×�Ì�ØÅÂ^Ü±Ä�Ï'Ä�Ì\Ò�ÂKÎ�Ë�ÃÓØÅÄjË¨ÄjÂ^×±Ä�a�Â^Ñ�Ò�Ï Î.� ×�Ü±Ï¨ÄjÏ�×�ÃÅÏWÑ�JT*�ÃÅÏ
ØÓÜBÌ�ØÓÌ�×�ÃÅË�Ã�®0¶�Æ;&B×�Ø�Ï'Ä�ÌV�'Â^Ü±Ä�Ì�ØÓÌ�×±Ë\Î�Ï:��ÃÓ×±Ä�ØÅÏ�×�ÑjÏ'Ä�ÚtÃÓÌjÏ�Ñ�ÜIÚtÌ�Ø��xÏ'Ä@Ù
ú é �T� Ì ì Ð;Ú	æ6Ý ç � � � Ý)ß¯ë � � é � Ì ì Ð;Ú	æEÝ � Ý é ë��)ß��
è

Ì ì Ð;Ú	æEÝ � Ý é ý
� Ý é ë��Hß�ñ»�;Ý ñ Ì ì Ð;Ú	æEÝLÔ1à^ý

ó ã
R���ÔGð Ò è Ù Ò õEÍiÎ ç å ã�ç � Ý�æ î Þ)×)ß;Ý � Ý é ñ¯ú é ���rç � �è

� Ý é ë��Hß ñ���Ô � Ù)��Ð�ü � ��ç å � � � Ý é à.ý
ó à

õ
R���ÔGð Ò è Ù��6á â Ù Ò õEÍHÎ �]�¥ã�� îié ß � ì çEÝ�æ@Ïhæ6Ý���ß î � î Ý � � Ý é ñ¯ú é ���rç � �è

� Ý é ë��Hß ñ���Ô � Ù��6á â � è�è � ���¯� � � � Ý é à.ý
ó à

õ
R���ÔGð Ò è Ù�ðHõ�� â ü ç^î¥ã�ç � Ý�æ î Þ)×)ß;Ý � Ý é ñ]ú é �0��ç � �è

Ý �



� Ý é ë��Hß ñ���Ô � ÙEÏ Ì ô è Ï%Ñ Ò � ��ç�î � � � Ý é à^ý
ó à

õ
R���Ô í é ê î ç íè

� Ý é ë��Hß ñ ç � ý
ó à

¥E¦�� ��±	­¯ÑE¬z±�Ñ,­¯©Ì´E©·¶{¸l©u³�¹,®r­�²�³E³,©}º�©}³[±
È��³Ï�Ü��KØÓÑjÂ^Ü�Ü±Ï�Ò�Ï�ÜfÌõ½¢¿ÁÀ{ÂKÂ^ÃÅÄ�Ï'Ä�Ì Ú)��Ì�×±Ï�ÃÓÃÅÏ�Ò�Ï�ÜfÌõÎ�Ë1�'Â^Ò���Â�ÄjË�Ï�ÜW&B×IÚtÌ�ÑjÏ�Ë�ÃÅË#m

Ò�Ï�ÜBÌjÄp»IÃ�� ÚtÜ�Ã�!>ÄjÏ�×�Ñ¢ÃÅÏ#"KØ$�£ÚtÃ�Æ�Ã�� ÚtÜIÚtÃ�!KÄ�Ï�×�Ñ2Ä�!BÜBÌ�Ú%"KØ$&B×±Ï�ÆIÃÅÏ�Î�Ë1�'Â^Ò���ØÓÃ ÚtÌjÏ�×�Ñ�Ï�Ì	ÃÅÏ��xË#m
Ñ�Ø435�£ÚtÌjÏ�×�Ñ¢Î�Ï2Ìw!6�.Ï�Ù

ABTools
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B
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� �\� O�á�Q/ç�è � è�ç��

' ÃÓ×±Ä�ØÅÏ�×�ÑjÄ�Ì�Ñ�Ú1��Út×E"n��ÑjË'ÄjÏ�ÜfÌjÏ�ÜBÌ5Î�Ï'Ä�Ï#">ÌjÏ�Ü±Ä�ØÅÂ^Ü±Ä�ØÓÜBÌjË�ÑjÏ'ÄjÄ�ÚtÜBÌjÏ'Ä5Î�Ï�Ã Ú�Ò�Ë�Ì�Í±ÂKÎ�Ï
ÔòÆ�Ú%3±Ü"Î�Ïc�^ÚtÃÓØÅÎ�Ï�Ñ:�'Ï�ÃÓÃÅÏ'Ä�mw��Ø�Æ.ØÓÃ,Ï'Ä�Ì�ØÓÜfÌjË�ÑjÏ'ÄjÄ`ÚtÜfÌ5Î�Ïc��Â^×;�xÂ^ØÓÑ¢Ñ�Ú7��ØÅÎ�Ï�Ò�Ï�ÜfÌ�Ï�ÌVa�Ú)��Ø4m
ÃÅÏ�Ò�Ï�ÜBÌ	ÃÅÏ'Ä�ØÓÒ���Ã ÚtÜBÌjÏ�Ñ£Ù

È�� ×�Ì�ØÓÃÓØÅÄ�ÚtÌ�ØÅÂ^ÜQÎ.�³½¢Ç�À�È�É���Ï�Ñ�Ò�Ï�Ì�Î.� ÚtÌ�ÌjÏ�ØÓÜ±Î>ÑjÏua�Ú)��ØÓÃÅÏ�Ò�Ï�ÜBÌ`�'Ï�ÌÁÂ)/E��Ï1��Ì�Ø4a\�£ÚtÑÁÃÅÏ'Ä
*�Ñ�ÚtÒ�Ò ÚtØÓÑjÏ'Ä9��Ï�×;�xÏ�ÜfÌ9��Ì�ÑjÏ/Ë�ÌjÏ�Ü±Î>×±Ï'ÄV�IÚtÑ�Í±Ë�Ñ�ØÓÌ�Ú7*xÏ�Ù�È{Ú��'Â^Ü±Ä�Ì�Ñ�×@��Ì�ØÅÂ^Ü Î.� ×�Ü±Ï5Ü±Â^×Em
�xÏ�ÃÓÃÅÏ¢*�Ñ�ÚtÒ�Ò ÚtØÓÑjÏ�ÄjÏna�ÚtØÓÌ��IÚtÑ¨Ä�×�Ñ��jÍIÚtÑ0*xÏ Î�ÏË�'Ï�Ñ�Ì�ÚtØÓÜ±Ï'ÄWÑ�JT*�ÃÅÏ'Ä#Ï�Ì§�IÚtÑ#Ú%��Â^×�Ì¨Î�Ï
Ñ�JT*�ÃÅÏ'Ä��'Â^Ò���ÃÅË�Ò�Ï�ÜfÌ�ÚtØÓÑjÏ'Ä£Ù�(GÂ^Ò�Ò�Ï|��ÑjÏ�Ò�ØÅÏ�Ñ\Ï#"�Ï�Ò���ÃÅÏ�Î.�³ËT�xÂ^ÃÓ×�Ì�Ø��BØÓÌjË�Æ,Ü±Â^×±Ä\Ú=�xÂ^Ü±Ä

Ý ,



ØÓÒ���Ã ÚtÜBÌjË£�'Ï�Ñ�Ì�ÚtØÓÜ±Ï'Ä,Ï#">ÌjÏ�Ü±Ä�ØÅÂ^Ü±Ä[&f×±Ï�Ü±Â^×±Ä�Ú=�BØÅÂ^Ü±Ä\��ÑjÂ)�.Â�Ä�Ë'Ï'Ä,Î±ÚtÜ±Äº� < �mÙ � ÚtÜ±Ä[�'Ï��IÚ%m
��ØÅÏ�Ñ£ÆBÜ±Â^×±ÄÁÎ�Ë1��Ñ�Ø��BØÅÂ^Ü±ÄG×�Ü±Ï9�xÏ�ÑjÄ�ØÅÂ^Ü#ÚtÒ�Ë�ÃÓØÅÂ^ÑjË'Ï¢Î>×WÃ ÚtÜ;*fÚ7*xÏ¢Ôþ&B×±Ï�Ü±Â^×±Ä�Ú7�;��Ï�ÃÓØÅÂ^Ü±Ä
�t¿º��Ñ�ØÓÒ�Ïf�xÙ

��¦�§ ����­¯® º»©
(GÏ�Ì�ÌjÏn�xÏ�ÑjÄ�ØÅÂ^ÜÕÎ>×òÃ ÚtÜ;*fÚ7*xÏ�Ôþ��Ï�Ñ�Ò�Ï�ÌWÎ�Ï÷Ìw!6�.Ï�ÑWÃÅÏ'Ä|��ÚtÑ�Ø Ú7/�ÃÅÏ'ÄWÃÅÂ^ÑjÄ Î�Ï�ÃÅÏ�×�Ñ

Î�Ë1��Ã ÚtÑ�ÚtÌ�ØÅÂ^Ü�Ù È,Ú�3@*�×�ÑjÏ�� ØÓÜBÌ�ÑjÂBÎ>×�ØÓÌ5×�Ü Ï#">Ï�Ò���ÃÅÏ�Â�� Ã��³Â^ÜõÚ ÑjÏ�Ì�ØÓÑjË�Î�Ï/Ã�� ØÓÜ��^ÚtÑ�Ø ÚtÜBÌ
Ã�� ØÓÜEa�Â^Ñ�Ò ÚtÌ�ØÅÂ^ÜUÎ�Ï
Ìw!6�IÚ7*xÏ�Æ7�'Ï�Ã Ú`��Ï�Ñ�Ò�Ï�Ì�Î�Ï�ÑjË'ÄjÏ�Ñ0�xÏ�Ñ{Ã Úg��Ã Út×±ÄjÏ4)+�M�8����)G���� ø��Â^×�Ñ
Î�Ï'ÄV��ÑjÂ)��Ñ�ØÅË�ÌjË'ÄV��ÃÓ×±Ä�ØÓÒ���Â^Ñ�Ì�ÚtÜfÌjÏ'Ä¢Â^×l��ÃÓ×±ÄV��Ñ�ØÓÌ�Ø$&B×±Ï'Ä£Ù
�;�I�{���� ¢¡u£¢¤

�¦¥ r ��§ r �0¨��©¦�;���{���I©�ª«�¬¢­®©I�0ª°¯«²±I­®©I�0ª°¯«�¬¢³^«²±6¯«µ´�­®©I�0ª°¯¶ «�¬L·_«¸±6¹L³º«²´

�;���{���I ¢¡u£�¤«_¬�­»©���ª°¯«¸±�­»©���ª°¯«²´i­»©���ª��©I�e���{����©Iª«_¬�³¼«²±�¯¶ «�¬L·�«²±6¹e³^«µ´
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È{Ú Ò�ØÅÄjÏUÏ�Ü ��Ã Ú)�'Ï�Î�Ïp�'Ï�Ì�ÌjÏUÏ#">ÌjÏ�Ü±Ä�ØÅÂ^Ü�Út×�ÄjÏ�ØÓÜ"Î�ÏUÜ±Â^Ì�ÑjÏUÏ�Ü��BØÓÑjÂ^Ü�Ü±Ï�Ò�Ï�ÜBÌ£Æ{ÄjÏ
Ì�Ñ�Ú^Î>×�ØÓÌ��IÚtÑ�Ã Ú#Ò�ØÅÄ�Ï�Ï�Ü¹��Ã Ú)�'Ï Î.� ×�Ü±Ï Ü±Â^×;�xÏ�ÃÓÃÅÏ�*�Ñ�ÚtÒ�Ò ÚtØÓÑjÏ Ü±Â^Ò�Ò�Ë'Ï�}¾½º{#y��|vs� \�Ù
(GÏ�Ì�ÌjÏu*�Ñ�ÚtÒ�Ò ÚtØÓÑjÏ5Í±Ë�Ñ�ØÓÌjÏ2Î�Ï¢Ã Ú�*�Ñ�ÚtÒ�Ò ÚtØÓÑjÏ5Î�Ë1��Ñ�ØÓÌjÏ:��ÑjË1�'Ë'Î�Ï�Ò�Ò�Ï�ÜfÌ	Ï�Ì�Ä�×�Ñ���ÍIÚtÑ0*xÏ
�'Ï�Ñ�Ì�ÚtØÓÜ±Ï'Ä	Ñ�JT*�ÃÅÏ'Ä£Ù@X3ÃÓÃÅÏ/Ï'Ä�Ì�Î�Ï5Ã Ú�a�Â^Ñ�Ò�Ï�»

Þ���× é�é � ô � î Ö@Ýiô6× � é Ý � ÝHØ�ßEÝ	�]æ é � ô6× � é Ý � ý
Ú�ç�ß î Ú	� éè

Ý)Ø]çEÚ � ß ç ÚEÞH×)Û�ñ � ô � î Ö5Ý[ý
ê�ñ å ÿöý
Û¯ë î ��æi� Ò � ñ ß � ë;Ý[ý
� Ò ��è ×)ÛEÝ]� � ì çEÝ ñ í Ì ì ÐEÚ�æ6Ý í ý

ó

ê × � î ×HÛ���Ý é ãøÔ í ç � â Ïf� ��è Ñ Ò í 	õ í � � Ò ��â �6Í � Ù ç � â Ï%� �6è Ñ Ò í 	õ í ç Ï Ò Ï �6è Ñ6Ù ç � â Ïf� ��è Ñ Ò í 	à
� îié ß � ì çEÝ�æ@Ï�æEÝ���ß î � î Ý � ý

� î�é ß � ì ç;Ý	æ@Ïhæ6Ý	��ß î � î Ý � ã§ß ì ç;Ý	æ@Ïhæ6Ý	��ß î � î Ý � Ô � ÙiÍ�á Ì�Ì � 	 ß ì çEÝ	æ5Ï�æEÝ���ß î � î Ý � à	ö ý

ß ì çEÝ	æ5Ï�æEÝ���ß î � î Ý � ãå�;×%Ö5Ý â Ý	�E×7Ö@Ý	æÕÔ � ÙEÏ%Ð Ò Ñ �
	 Þ%ÛE× é Ý é àÀ¿Õý

�HG



(GÏ�Ì�ÌjÏ/Ü±Â^×;�xÏ�ÃÓÃÅÏ�*�Ñ�ÚtÒ�Ò ÚtØÓÑjÏ/Í±Ë�Ñ�ØÓÌjÏ�Î�Ï�Ã��³Ï�Ü±Ä�Ï�Òc/�ÃÅÏ�Î�Ï'Ä	Ñ�JT*�ÃÅÏ'Ä�ÃÓØÅË'Ï'Ä¢Út×¢�IÚtÑjÄjÏ�Ñ
}¾½�Z){��1vT{�Æ\�'Ï��IÚtÑjÄjÏ�Ñ/Ï'Ä�Ì�Î�Ë#3±Ü�ØY�IÚtÑ�Ã Ú²*�Ñ�ÚtÒ�Ò ÚtØÓÑjÏ²}I� \�Ù^X3ÃÓÃÅÏ Ä�×�Ñ��jÍIÚtÑ0*xÏ Ã Ú¨Ñ�JT*�ÃÅÏ
-�¼�Á¦C ¼IH8À
Á�<�Ï�ÌUÏ�ÃÓÃÅÏ ØÓÜBÌ�ÑjÂBÎ>×�ØÓÌUÃÅÏ'ÄUÎ�Ï�×E"�Ü±Â^×;�xÏ�ÃÓÃÅÏ'ÄUÑ�JT*�ÃÅÏ'ÄS¶�«$®=³{Â74�µ�­�1�CÂ1;­�¬�³·«�±P­�°
Ï�Ìq³(4iµ�­�1�CD1;­�¬�³·«�±P­�°£Ù


mÃEa�Út×�Ì
ÑjÏT��Â^Ñ�ÌjÏ�Ñj�'Ï�Ì�ÌjÏ�ËT�xÂ^ÃÓ×�Ì�ØÅÂ^ÜWÚt×E"�ÄjÏ�ØÓÜ±Ä�Î�Ï'Ä�Út×�Ì�ÑjÏ'Ä�Â^×�Ì�ØÓÃÅÄub Î�Ë1�'Â^Ò���ØÓÃ ÚtÌjÏ�×�Ñ
Ï�Ìp�xË�Ñ�Ø435�£ÚtÌjÏ�×�Ñ Î�Ï¨Ìª!���Ïfh�Ù ' Â^×�Ñ ÃÅÏ'Ä�Â^×�Ì�ØÓÃÅÄ�Ò ÚtÜ�Ø���×�Ã ÚtÜfÌ�ÃÅÏ'Ä�ÚtÑ0/�ÑjÏ'Ä Ä0!BÜBÌ�Ú%"KØ$&B×±Ï'Ä
b}Ì�ÑjÏ'ÏTeÁÚtÃB�xÏ�Ñ�h�ÆhØÓÃ�Ü^�³Ï'Ä�Ì��IÚ^Ä/×�Ì�ØÓÃÅÏWÎ�Ï�ÌjÂ^×)��Â^×�ÑjÄUÄjËT�IÚtÑjÏ�Ñ�ÃÅÏ'Äq*�Ñ�ÚtÒ�Ò ÚtØÓÑjÏ'Ä£ÆhÏ�Ü Ï#_ Ï�Ì
�'Ï'Ä	Â^×�Ì�ØÓÃÅÄ	Ä�×;�;��Â�ÄjÏ�ÜfÌ9&f×±Ï2ÃÅÏ'Ä	ÚtÑ0/�ÑjÏ'Ä¢Ú7/±Ä�Ì�Ñ�ÚtØÓÌjÄ�ÄjÂ^ÜBÌg�'Â^Ñ�ÑjÏ1��ÌjÄ£Ù

X3Üía�ÚtØÓÌ£Æ�ÃÅÏ Ã ÚtÜ;*fÚ7*xÏ�}�½£{�y6�|vWË�ÌjÏ�Ü±Îú�'Ï�Ì�ÌjÏ Ü±Â^Ì�ØÅÂ^Ü¾Î�Ï�Ìw!6�IÚ7*xÏWØÓÒ���ÃÓØ$��ØÓÌjÏ#Út×E"
��Ã Út×±Ä�Ï'Ä^Ã�J¾ÄK<ÊÂ^¼�Ä�Âp< b�Ú7/±Ä�Ì�ÚtØÓÌjÏ'Ä¨Â^×�Ü±Â^Ü�h�ÆÁÚt×E"	��ÑjÂ73±ÃÅÄWÎ.�³Â)�.Ë�Ñ�ÚtÌ�ØÅÂ^Ü±Ä¨Ï�Ì#Út×E"
Äj×;/±Ä�Ì�ØÓÌ�×�Ì�ØÅÂ^Ü±Ä�¼�ÄµÅ�Æe-z¼�Á Ï�Ìµ&^Æ�C À
Á	Ù

È�Ï5Ã ÚtÜ;*fÚ7*xÏ�}¾½º{#y��|v/ØÓÜfÌ�ÑjÂKÎ>×�ØÓÌ�Î�Ï�×E"QÚt×�Ì�ÑjÏ'Ä	ËT�xÂ^ÃÓ×�Ì�ØÅÂ^Ü±Ä�»
9 È{Úp��Ñ�ØÅÄjÏ5Ï�Ü¢�'Â^Ò���ÌjÏ�Î�Ï+�'Â^Ò�Ò�Ï�ÜfÌ�ÚtØÓÑjÏÇ
 �UÃ Ú�(����¦��Æ
9 È{Úu��Ñ�ØÅÄjÏÁÏ�Ü��'Â^Ò���ÌjÏ�Î>×��£ÚtÑ�Ú)��Ì�J�ÑjÏ¾
`Æ �£�'Â^Ò�Ò�Ï�ÄjËT�IÚtÑ�ÚtÌjÏ�×�Ñ
Î.�³Ï�Ü±ÄjÏ�Ò�/�ÃÅÏ�Î±ÚtÜ±Ä
Ã Úp��Ã Út×±ÄjÏÈ<zÁ!Âp<.Ù

È{Úp��ÑjÏ�Ò�Ø$J�ÑjÏ5Ò�ÂKÎ>Ø435�£ÚtÌ�ØÅÂ^Ü÷ØÓÒ��IÚ)��ÌjÏ/ÃÅÏ�À
ÁpÉÄÁ�Á Út×÷Ì�Ñ�Ú1�xÏ�ÑjÄ	Î�Ï�Ã Ú�Ñ�JT*�ÃÅÏ�»
Í�ô�ô6Í�Ú%Ö�Ö@Ý	��ß

Ú�ç�ß î Ú	� é è
çE× � ×�ç]ï � × é Ý ñ í ×�Í �Q� ÞHÚ%Ö�Ö@Ý���ß í ý

ó ã
í é]é íÔ^Ê^Ô�ËÂÌ���ËTà�à	ö
è ÙHß�ß ì çEÝ ñ � Ú)ê;Ý��4ø Ò Ó5Ï%ô�ý ó

ý
(GÏ�Ì�ÌjÏ2Ñ�JT*�ÃÅÏ�ØÓÜ±Î>Ø$&B×±Ï+&B×±Ï	ÌjÂ^×�ÌV�£ÚtÑ�Ú)��Ì�J�ÑjÏ5Ä�×�Ø���ÚtÜfÌÁÃÅÏ¢ÌjÂ��xÏ�Ü Ì�Ì Ï'Ä�ÌRØ�*�Ü±Â^ÑjËº��×±Ä�m

&B×^� Út×��£ÚtÑ�Ú)��Ì�J�ÑjÏ+3±Ü�Î�Ï2ÃÓØ�*�Ü±Ï�Ù
È{Ú 3@*�×�ÑjÏË,í��ÑjË'ÄjÏ�ÜfÌjÏ�×�ÜòÏ#"�Ï�Òc/�ÃÅÏ"Î�Ï�Ò Ú)�jÍ�ØÓÜ±Ï�Ú7/±Ä�Ì�Ñ�Ú�ôÅÌjÏ"Î�Ë1��Ñ�ØÓÌjÏ"Î±ÚtÜ±Ä ÃÅÏ

Ã ÚtÜ;*fÚ7*xÏS}�½º{#y6��v'Ù

��¦�Ç �Í��Ë,«�±�Îuº»©
� ÚtÜ±Ä:� -7�mÆ6ZxÏ£ÚtÜEmmÉ¢Ú1!KÒ�Â^Ü±ÎQ½g/�Ñ�Ø ÚtÃ�Ú/Ò�Â^ÜfÌ�ÑjË+&B×^� ØÓÃ Ë�Ì�ÚtØÓÌº��Â�ÄjÄ�Ø�/�ÃÅÏ¢Î.� ×�Ì�ØÓÃÓØÅÄjÏ�ÑÁÃ Ú

Ò�Ë�Ì�Í±ÂKÎ�Ï Ôþ��Â^×�Ñ\Ä0��Ë1��Ø43IÏ�Ñ/Î�Ï'Ä�Ä0!>Ä�Ì�J�Ò�Ï'Ä/Î>ØÅÄ�Ì�Ñ�Ø�/�×±Ë'Ä@Ù{Ê ÚtØÅÄc�H�³Ï'Ä�Ì�Î±ÚtÜ±Ä§� Ý �Y&B×^� ØÓÃ
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