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 �� �� ��� 	
��
� � 	���� 	���� � ����� ����������  � !"��	#$� %&
'
 ()�&�*� +	,�-� .�/ "0��1 2��	�-	3 4��� 5� ��&� . �789$� 	���� �:;�� (<&=�

$� >	�?�-	3 	)�&�* �<�	9$� 	��� �:;�� (<&=� �/ @ � A�B� . C��$� 1�9��
  D&E� 	���� �	��F� GH +	� ID�3 	)�&�* ��J$� . A�B�$� >	�?�-� @ K�/L=��

 �MN "8��� �)' O � "����-� 1��P� Q�	8�' "�0	�0 A&R�0 "#R�� "�	�H 5�
 S	��&-� TE�-� ��� U&)�� . 

V� 1����?� �)W� 2��	�-� X�� � 	��� "-	/ @ � (E��� . 5��	#-� 5� ��7��
"���E�- (����-�code genetique   � "B��$� A�#-� "R0��3  0��-� ��7� ��� +�#�

 Y	���	� ��9=� � 5��Z� 1	[���� "��F�1 "�0	�0 A	�/ �� �\#7' 	� 	E��3 . ])� ����
� 	^ Y	_�#� �\;` � 	���� "-	/ 5aZ � 	��� "-	/ �	b "���� "���$� cde f�	� g�/ 

 U&)�9-� 	e���:� 5	�� � "���&#��-�� "
��
-�� 	���D�&�-� A1?� 5	)�� ��	�Z�
 "��	70H  � 5�	9�-	3 dFh' 5� GH 	e1	� Ud-� (0�	
-� 5���9-� 	
��� I<&Z ��

 "��	���-� 5�$� 	
�E,� i-� "��	#$� @ A1	�#-� M�&� .&
�- "�Me .�� �93� j
� "�&k A�� (e� 	���� f�#3 	E��3 � .	�#-� �� � "�&3 "���� (e� � "��	70H f7B��� 

 4�,��3 .	�#-� f93	'� " ����-� "7[�Lique de Délos 5�$� �� 1�� �� "�m�)$� . 
 .	$� 5���#� n	
9_-�� �
�-� 5���#� n	���*� 5	� "�_#-� cde @� . �d)e�

� 	���* o�
� "#R�� f�p�)' "���&#��-� "�	�M-� �� Y	��� j�	` >�	q i- . 

                                                                 

(*)  ���� ��"�	 
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���	�� ��� – ������ ���� � 
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 "�E���V� "�-	���?	3 �� "�&R
-� "�&)�9-	3 	
�	r� �)� LZ A�B�$� >	�?�-� 	��
��� ��&N 	��� � 	s* "-�1 "�&k Y	0	0� ��� Tt 	���� "�-�M9��� u/ +�8e .v3 &3�	e.  

 (���*� C�P� ��)W' 5	� � &�*�  ��� @� n	
�P� �7� �� I�Z Y	3�N&� Y�&��
 A�B�$� >	�?��- ��3���*� . I7W� (���*� C�P� 5h3 .�#-� 5aZ � w-d-� " "7[�

 ����-� " j&
-� ��1 dx��� y	�Z��-� 1	zL- 5�)�� � I�{ @ ��7� : ���
�-� ��[� . 

�)� ? � (���*� C�B�- "�-����-�� "�-}	
�-� A&,�-� cde 5� ��� U�
��' 5� 
 	���� 2��	' "�#3 ���� ��d-� w~-�� ?H Y	�	` . f�&
�� �#Z " ���1 "7[� " � "�&�3

  Z�' f/��� � "�&)�9-� 	r	7D�� �� (���-� "7[9-� @ n	_�*� 5�$� "�#3 f�p_Z�
 ���	B7-�� �
�-� ��#' �� Y?�3 "7�&< 	���* . nL��0?� GH A�x	#-� "���$� >&R<��

� ��� � A11&�$� 5�$� �	_FV 	
�����0�� ���1 A&�MD @ "�&�W$� "��M�� .���
 .�3�&�*� @ A1	79-� ��=1 n	�3 ���E�- w-d�� . ���� I�� �� ��	� I�� 	�H 	�e �:;�:$��

.	E)-� � ���  Z�� ��3���*� ���	3	�-�� GH ��h�-� (9���-� .�/ 4
���0 U&)�9-�.   

��=e � "�	
�-� @� "��	P� A�#-� GH f-�z i-� "��	70H �7� �� 	���� f
 "��	���-� >	�&B�- . n�&Da3 "��	7-� "���	�-� >	�R9$� 	�- �E�' ? � C0�-�

 ? 	E� � 	
��������� �� 	���� 	
��� f�[/ i-� "�1	[��?�  Z	�E�- ���1 ���z
	E�D?� "��7-� ���  Z	�$� cde v�h' "0���3 	�- �E�'  	
�
� "���E�- "��. 
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�
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�
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 �� v;)3 &;�� 4e1��� � "��	��&-� "�-	���?� GH ��D&-� �	[�� &�d�0
 +	� ��7� O "�)�&�*� "�������?� 2��	' 5� � 4evN���� ��&3 @ �L#�?�  � 

 y	�Z��-� o�
�-� "#R�� +	�� ��� p1&�� � w-o �7� ()�&�*� +	,�-� +	� �#- �3 �
 d�� Y����z����� >	�?�-� 	^LF f�e&3 i-� "��	;-� "�$	9-� �&P� "�	s ��� 

 U&)�9-�� (�	�[-� �-	�� @ 	
��
' ��� A�B�$� . "��	$*� 5	��E�� f�	��
 +	� hW� Ud-� ()�&�*� +	,��- ���0	0*� ��E���-� "��	3	�-������ �)W�� � 

 "�x	e "�1	[��� "��� Y	9� 	E
9� .� �&P� �7� O	9-� @ "��	�q A�� S	� f�	� 	��	$hZ 
 5�� M�&$� �de 5	3	�-� ��z 	E��3 . L� ��� 	
�R�0 A�B�$� >	�?�-� fR�3 �#-
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 ��� A&R���- ���0	0� Q	)'�� iR#� 	E
�� >d��� � "�&)�9-� A�#-	3 ����7-�
 +	,�-� ($	9-� U1	[��?� . "��	��&-� "�������?� �o�t �� 	�3p&#� �de �� . 

5H "-	/ 	��� ��/� Y	#���' ��� ����$� U1	[��?� (�	E�D?�� �� "-	/ 	����.  
 @ 	eQ&Z� i-� "��	E�D?� "��7-� c�W' ��� � 	��� "-	/ @ � ]�#� 5�  �R��� ���

&;-� 4!��&' "�0	��-� "R��-� M�&� "�&)�9-� A&R��-� n	_Z @ f�)W' i-� � A� . 

 ��� 40	P� "��	��&-� "�������?� �	[��� f�' i-� "~$� >����-� .LF�
� "�&�3 �&W-� c	b	3 +�� 5	R�0 &W��� � �7�	�� �3 �&/ S	� "�	s @ "D	�&� 

 w��` w-d3 >�	q� � T0��$� ��3*� &k %�/ ��	� ��� &R��' fB7q��
� ��79-�� .	$�� %�*� �� 	^ &[/ ? 1��� . 

 >	�E� 	
�� 1����'� "�-	� 1���� 	r&R�0 "#R�� @  R#��' 	��� f�	�
 "��	�q� "�x�dN >	8��� �� "�x	e . 4r�x	Z 	�-	R�H @ 5��Z&P�� 5�/L
-� �#Z�

 	��&- "�0	��-� A&R��-� �9
3 4:-�9� (R0��� 1	[��� �	�H @ . �&D�
	R#�0?� A�x	
-� ��� "�	9-� �� ��
� ID���� g�/ � �	R�V�  E��� @ �

 �3	p
�-� ��d
��$� n	�&�*� �� "��� . ��� &R��'  A�&;-	3 "E��� "�� f�	� �#-
 �/1	)-� ��
� . �1� Ud-� &�*� � 	�	,� >&8
' �#Z �R0�-� >	#7R-� 	��

�- Y	#7� "�������?� +	��� "���
E�� �	�N GH >	#7R-� "��� .�/ �R0�� ���B
 "�0	��-� 4,�-� ��&#�0� �D� �� "R0��$� "��	E�D?� . "-�QH �)� ? I�� 	��

 vZ�' GH &�*� �
��� �#Z � Y	�Z�&�D "�M�&� "E�� 	^ i-�� A���9-� "�	9-� "#7�
 5	�	3 �	9-*�� M7�� ��#�3 "�������?� �	�/ ��� 	^ "����-�� n�d�-�.  

 "$�9-	3 +	E�e� I- �� �� GH "7��-	3 � "��#-� "E,�*�  � "��	#$� cde ��7'
 +� I3	W�-�  	#�3 ¡n��0 � >??�-	3 Y"��N � 	)�&�� 	e1�#' i-� "�-	P� "�1	[��?�

 ¢L�F?�  	#�3 . @ Q�� I�aZ � 	���� �:;�� �� 	��� �:;�� "��	#$� >�E��� ¡n��0�
-� !�q*� ��-	P� 4:-	� Q�� 	E� � "�1	[��?� A&R��-� ��	�$ U&)�9-�� (0	��

 "�&)�� "R�0 ?� "-�1 ?� "�� �D�' ? g�/ ����- U1	[��� . f�	� ¡n��0�
 "8��� �e 4:-�9� ($	� 1	[��� n	W�H 5� �&� 5� ?H �)� LZ � 	���� �� 	��� 	���9D&�
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 "�0	�0 "��E9-–�dW-� >?	/ �93 5�� � "�&)��  1	[��?� @ ¢�-h$� �� o
 (0	��-� �9=7-� GH ��D&-� 5�1 �� 	ev�
' �)� ? 4:-�9$�– +	,��- U&)�9-� . 

 �����	
  ! "��#$
 %� 

 &P� .1	7�-� >	����/ 5�/��� 	���� A&�&;-	3 &P� 1	[��?� "�&,� A	�1 4�p��
?�� �	��V� 4¤,9� 5� ��� � 4e���1 ¥�/ � c�/� �1	#-� 5	)0  �E� ¦L
�0

 %�*� . >	�����  ��-� �	��H @ ��3 �� �[��� 5� A��&< ��� 5�B�� 4sH
 "�-�� "9�7R-� ��� � "�	s ? 	� GH � 5��e�&� § � 	
D	��H @ "q	F A�	
� w��� i-�

 ���-� ��� "R0��3 ��B[��- : �	��V� �3 	� @ �#B�' "E�,� >	�Q��'
?� �3� ¦L
�0?�� "����-� "�E9-� ¢&q &90 ¦&z ��&� �� � &��[�-�� 1�v�0 .

 I�Z ��W� Y	�	` U&¨	�' �	;� O	� ��&�F�� Cq�� ��[' "�1	[��?� "0��$� G��'�
 +	9-� ©	[-� �D� �� �E9�� Y	��	��� Y�M�&� ��3 �� . CW��� i-� "�&,�-� cde

 g�ª 	r�d3Smith �1�	)��� Richardo5�� 	e�« �  "7��3 �¬٪ "�	��  � 
 "�)�&�*� >	9�	�� >	��� @ ����'� .� 	E���-�� �#�0�$� ¥�	D GH �)W' 	sH 

 "�)�&�*� "�Z	#;-� >��1	[-� ��� �� Y��/�� . �� (
Z  ���-� ��� 	
�	7R�� "D�1 	��
 C�9< U1���-�e �o�t . 	���� 5��E[� �3 � 4s	�- "�?o "�&,�-� A	�1 �#
��

 ��9�� �3 � U&¨	�' ��7� ��� +�#' ? "$�9-� 5h3 �;E�$� ��#$�  ���-� v�
�3 &�*�
 ])9-� ��� : U&¨	�' ? ��7� ��� . 5� �D� �� A���M�� A��[3 ­��� O	9-� 5H

 	)�&�� w�
��' . >	�?�-� @ >��1	[-�� >�1���-� �3 +�#� 5Q��' �� ]�-�
 A�B�$� .&;�� ­��' f�	� i-� "�*� 5H � �&P� �	#�� @ v;)3 	
�D	/ �� 

 ­��=' 	® &;�� w�
��' 5� GH I�Z �B�' +	,� @ ¥�#-� M�&� ��z fB7q�   . 

 @ "�	^� 1L7-�  �E¯ ��9�� I�* Y	We�� ()�&�*� U�	8�-� M89-� �7q� �#-
 O	9-� .  +	� GH "7��-	3 �9�-�°¬¬� :�� � � �[-� @ �?�1 �	��� ±�Y��	���  

 � � 5	3	�-� @±¬ 	
�� ²���*� 1	z?� @ Y��	��� °� � 	��	$� @ �³ @ Y��	��� 
 � 	�-	R�H�¬ � � 	��&Z @ >��	��� ³¬ � w��)$� @ Y��	��� �³ 	���� @ Y��	��� 
 "�3���� . ��� ()�&�*� U�	8�-� M89-� ´�7� � 	���&���� 	�0��� ��x�&0H @ u/�
 ����-��,���	���  � >³,� � >��	��� �¬¬ �?�1 5���� . 
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 @ Y	_x	Z �#z i-� .��-� "Bx? ��� �L\�?� .LF �� I9��' �)� 	E��
 M89-� @ (��x&-� ¥7�-� "�-�*� 1��$� 1�v�0� �)W� ? � U�	8�-� 	s�M��

 +�#�� ��3 U� GH "7��-	3 (9�7R-� &�*� �e� � ()�&�*� U�	8�-� . ��70 ����
	;$� ? "�)�&�*� "�8�'�&�0L- �N	W-� ��W-� �)W� Ud-� K
�-� 5� K/L� .

 +	9- U�	8�-� M89-� @ I�[/ Q�	8�'°¬¬� � �¬ 5� �/ @ � �?��1 �	��� 
 	
�[/ ´�7' "9m�[� 	
E,9�� &F*�  ��-� "�#3³±± Y��	���  . 

*� �	��V� GH "7��-	3 ()�&�*� U�	8�-� M89-� 48/ 	��m�� �oH� +	�� ()�&�
 A�B�$� >	�?�-� 5h3 ��
' "�ed� "8��� ��� �[� 	��aZ � T#Z "9m�[$� 1��$� ��

 ´�7' >�1����$ 	
��R�' @ "�)�&�� vN >��1	q ��� �E�9'�¬٪ 	
�L
�0� �� 
 (�	�[-� . (�	�[-� M89-� �de 5	� ����٪ +	� T#Z ���� .  ��[�� ?� ¥¶�

  �0 ��� M�&�� M89-� 5� �	��H ��� M�&' A�B�$� >	�?�-� 5* "����� "��#' >�o
 "�-	9-� "��#�-� >�o  ��-� . GH "7��-	3 "�	�M-� M�&� @ "�)�&�*� "�	�[-� �#7'�

 �)�� � �x�&-� �	R#-� ��0	P� �	R� �)W�� � (�	�[-� �	��V� �� �9� 1��
 "����� "�7R-� >��9$� "Z	<H Y	_�� . 	��� �#7� �)-�  D�&' "�0 �93 "�0 �e	W�

 O	9-� @ "�	�M-� M�&� 	
�Z ��z i-� "�	�[-� w-o @ 	� >?	��  �� @ 	)�&�� .
 ·	3&�H "�&� ­��' ¢�0�Air Bus +	� @ °¬¬³ �	��H UQ��� 	� >�&x	R-� �� 

 ´���3Boeing  +	� ?H �	��V� "E�#3 	
��	` 5�  �R��' �- 	s� �-� � °¬¬� �� 
°¬¬± .  >�o >	8��$	3 ��9�� 	� @ ()�&�*� U�	8�-� 5�M�$� @ &Z�-� 5� K/L��

 5	� � "�-	9-� "��#�-�³� +	� �?�1 �	��� ���¬ �7q� § � +	� T#Z >��	��� 
°¬¬� +	� .	P� ¥�#��� � °¬¬° 5�M�$� w-o @ M8� GH &Z� ��  . 

)W' ()�&�*� (�	�[-� M89-� 	¸ &
¨ i-� "�&�-� 5H �� Y��/�� �
 5�� "��	�� "��E9-� @ +	E�eL- Av;$� ¥����� . +	� U1	[��?� 1��&-� "�W9Z

��°� U�	�� ()�&�*� (�	�[-� �	��V� 5	� � ��,�٪ ($	9-� �	��V� �� 
 �3	#���,±٪ � 	��	$* �,³٪ � �&��)�V ¹٪ � 	��&
- �,±٪ y	�Z��-� 1	zL- 

 �³,°٪ � 	�-	R�V °,�٪�-  5	3	� . �970 �93 � ()�&�*� �	��V� �7q� ���
 5	3	�-� �	��H �� YL��� ���� �� ²���*� 1	z?� �	��H �� ���#3 ��� � "�0 . �-�

 >	����� A1�9�$� >	�&W-� ! 	W� � "�1	[��?� A�#-� @ �1��&-� �de %º�9�
 "�)�&�*� . +	� d�EZ������ GH 	^�z i-� X	3�*� >�	q  �� ��� 	)�&

 "��q*� 	e1L3 GH 	)�&�� @ "��	9-� "�7�D*� >	�&W-� 	^�z i-� X	3�*� . 


