
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�

� � � ��� � �	
� 
� �
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�


 � � � � ��� ��� � � � � � � � �� � �
�
�

� � � � � � � �� � � ��� � �� � �� � � � � � �� �
� � � � � � �� �� � � � � � � �� �� �� � � � �� � 
 � 
� � �

�
�



� � �

 
 
 

� � � � � � � � � 	� � 




! � " �� �� �� � � � � � � �� � � � � � � � � � ���� � " � � #� � � $� ���� � � � � �� � � � � � � �� � � � %
� &� � � �� � �� � ' �
� � � � � �� � � � � � � � � � � � ( �  � �� � � � � � ���� � � 
� � ) ��� � � �� �� � " � � � � �� � � � � � � $�� � �� � * � � � � � $� ���� � �
	
� 
+�� � �	
� 
� �� �� � ���� � ��� ���� �� � � � � �� � �, �
�
- � �. ��� $� �� �� � $� �� ��� ��� " �� �� �/�� � � ���� �� 	� � 	
 � � 
� � � � 
 � � 
�
·  - �� �� � � ��� �� � ���� �� � ����� � " � �' �� � � � � �� � �� � �0
 /�1� /�� � �� ( �
��
·  ) � � ���� �� 2� � �� � � � � /�� � � ���� ��� ��3� � �� � �� � � � ����� " � �#� �� � �� � � � � � /�� �� � � , %�
�
� � � � 
 
� � � � 
�� � 	� 	
 �
� 
 � � �� � �
 � 
� � � � 
� 
 � 
 � 
� � � � � 	 ��
 � 
� � 
 � 
� 
 � 
� � �� � 
 � � 


4 � � ��� 5��� ���� � � � �6� � �� � ��� � � � ��� � � ��* � � � , 0� �� �� � � �� �� � �� � ���� �$� � � � � �� �
�
�
� � � � � � � � $� ���� � /� � � � �� � � � $� 5� � � $� �� � � � � � � � � � �� � � � � � � � � � � � �� � 2� � � � � � � � �� �� " � � �
� � 	� � 	
 � � 
� 	� �� � � 
 � 
� � �� � � � � � �� � � �� �� � ��� ��� � � ����� � ����� � " � � 
� 
 � � 
� 	 � �� � � 
 � 



! ��� � " � �� � � � ��� � � �� � �� � � �� � /�� � � � � � � � � � � � �� � ��� �� � ���� �� � �� �� � �� � �� � � $� ��� � � �$� � ��
� $� 5� � � � ���� � � � � � � � � 
� � � � � �� � � � $� 5� ��� � �� � � � � �7� � � � � � � $� � � �� � �� � � � �#8� � � �9%� � � � � �
� �� � ( �$� �� 
�
�
·  ) � � �� �� � � � � � � � 	� �� � � 
 � 
 � � �� � 
 � � 
 � � � � � � 
 
 � 
 � � 
 � 	� � /� � � � �� � � � $� 5� � �� � � � � /�

�� � � � �� � � /� � � � �� � � � � � � � � � � �� � � � � $� �� � � � � � �
� #� ( � � � �� � � � �� � � � � � � � �%
� � : � � �� � � ��
� �� � � � � � $� � � �� � � � � � � � � � � � �� � � � � � � �� �� � � � �� � �
� � ! �; ��� $� � �� � � � � � � � � � � $� �� � � � � � � �
� � � � � � � � � �� � � � � �� ( ��� � � � 
��1��� �� � �� � � � � � � � �� � � � � � � � � �� � � � � � ���" � ���� � � � ' �� � �  � � �
� � � � � � � � � � � � $�� � � � � � � �� � � � � � � � �#� � � �� � � � � � �$�� � � � � � �� �� � � � 	<, %�0� �  � � � � � � � �� � � � �
���� � " � �� � � $� � � �2� �� �� � � ���� � �� �� � � �� � � � � � � � �� � $� � �� �2� � � ��� � �� � �� � � � � �� ���� � � � � 
�

�
! � � �� � 2� �� � � � �� � �� � �� � � ��� � � � � � � � � � � � ��� � � �� � � ���� � � � � � $� � �� � � � � 5� � � �� �� � � � � � � �� �
� � � � � �� � � � � � � � � ���� � � �� � � � ��� � " � 
� #! � ���� � � �� � �� � � ���  � � � � � �� �� �� � � � �� � � � � � �� �� �� �� �
� � ��� �%
�0� � � � � �� � ��� � � ����� � � � �2� � � �� � $� �� �� � � ��� 	� �� � � 
 �#� �� � � � � ( /�
 � � ���/�) � " � � � � /�
� � �� � � � , %�� � � � �� �� ��� � �$� � �� � � �� � �� � �� � � � ���� � 
�
�
� � � �
� 
 
! 
� " #� 	� 
 
 
 � � � �
� 
$ 
! 
� 
 #� 	� 
 


� � � �
� 
� 
! 
� � %	
 � 
 
 � � � �
� 
&
! 
� � � %
 � 
 







= � � � � � ��� � � � � � � � ��

� � � �
� 
' 
! 
� � ��
 � 
 
 



( � � 
 � 	� � � 
 � 
)
 0�� � � � � �� � � � � � � � � � � � � �� � � � � �� � �� � � ��/� � � ��� � � � � " ��� � � � � �� � �
� 0� � ���� � � � �
�� � � � � � �#� � ������ ( � � � ��� � �$� � �� � %�>�
� � � #�#�� � � � � �" �� � � � ��� � � � � � ��� �� � � ���� � � �� � ��� � � � � �� � �� � �  � � �� � � � � %
��
� � � %�#�� � � � � �� � . ��" � � � � � � � � � ����( � ����� � " � ��� � �� � �� � � � � %
�
� *%� �#�� � � � � �� � � � � � ��� /�� � � � � � � � � � �� � � � ��� � " � ��� � � � ���� � ��>�� � � � � %
�
� � 	#

� � 
�%� � �#�� � � � � ��� ��� � " � ��� � � � � � ��� � �/�� � ����� � ���� � � � � � ��� � ��� �? � � %
�



� +�

 
 
 

+� " %� � � � 	� � 
, 
�-� � 	� 	� � � 	� � 


 

 
 
	9�! � � � � � �@�� � ���
 
� 9�! � �� � � � �. � � ��� ���$� � ��� � $�� 5�� � � � �� � � ����� �� � ��� � �� � �� � � ��$� � � � �� � � ���
��� � � ��� �� $� 5�
 � �' �� �� � � � ��� � �� � � � �� � � � �� � � ���� ��� � " � ��� � � � " � � ���� � � A' �� � � � � ��� ��� " �� �� ��� � � � � � � .   
 
+9�� � � ��� � � $� 5�� � �� � � � � � � �� � ����� � �@1
 � �� � � � � ��� " �� �� ��� � �� � � �� � � � � � �� � ����� � " � 
��0� �
 � ��$� � � �� �� � � � � �$� � ��� � � $� 5�� � � ���� � �� � ���� � " � ��� ( ��� � � � � ��#� � � � � ��� � �� � ���� �%��� � �
$� � ��� � � $� 5�� � � � � �� � ��� � � $� � ( �� ��� �� " � � � � �� 
�
 
� 9� � �� � � ����� �� � ��� � �� � �� �� � � �� � � � �� � � �
� � � ��$� � � � �� � � ���/�$� � ��� � � $� 5�
� � �� � � � � � � �� � � � " � � �$� ��� � � �� � � � � � ��� � �
� ��� ���� � � � � �� � � �� �$� � ��� � ( �� � � � � � �� � ��
� � ����� � �� � �
��! � �� � � � �. � � ��� � � �� � � � �� � ��� 9
� ��>�� � � ��� 	� � 	
 � �� �� � � 5��� � �
+� " #" � 
 � � 
 � � 

B� �� �� � ��
� � � � " � 5��� �� � 

 � 
� . �� � � ��/ � 	� �
 

 � 

� � 	� " 
%� � 
� " #� � � , �0�� � � 5��� � ��
� � � � " ��� � � � 
��! � �� � ���� �� � �� � � � � ��$� ��
� � � $� ��� ���� � " � ���� � � �� � �� � � � ���� � �� � �
#� �� �C�� � �� � �� � � � � �, %
�
�
 
 
 
 
���� � � �� ��� � � ����� � ���� � ��� �* � � �$� � ��� ( � �� � � � � �� � ��� � � D� ����� � � � � � � �� � ����� � �@1
 � �>�
http://www.aljacom.com/~gimp/ 
http://perso.club-internet.fr/jlhamel/GIMP/#Mes_premiers_contacts_avec 
http://www.gimp-fr.org/ 
http://aristidi.chez.tiscali.fr/html/total.htm 
http://grokking.tuxfamily.org/node3.html 
 
 
 
 
�
�
�
�



� � �

 
 

( � 
 � � 	� 
 
� 
 
� � � � � � 
 

�

) � � ��@�� � /�$� � ���� � � 5�� � �� � � � � " � �� � �+�� � � � � ��� � �� � ����� � � �� � � �$� � �� � � �� �� � � ���
�
�

	9�4 � $� �� �� � �� �� � �� � �� � � $� ���� � � ��E�� � �� � /�F � � $� � � 
��0� � � " � � ��� ��� � � � � �' �0
&
0
� � �
� � ���� � � ���� �� � ��3� � �� � �� � � � ����� " � �/ � � � �%� � 
 � � � 

� 9�) � ���� � � �� � � ���� � � �� $� � �� � �4 � � ���� � �� � � �( /�� � �� � ��� � � ��� � �� � �� � " �� � ��� ���3�� �� � �� � � �� �
� � � ��) �� �� " � � /�� �� � � � � 
�
+9�&� ��� � �1	2� 
 
� � �� � 
 /��� �� � �� � �� � � �� �� $� � ��� �� �� � � � � � � ���� � � �� � �� � " � � � � �� � �
� � � �� � � ��#� � � � �� 9� �� � � � ��� � �� �� � � � � �� � �� � � ���� �� � �� � " � � � � %
�
� 9&� ��� � �3	2� 
 
� �� � � 
 /�� � � � � � �� � � ��� � � � �� $� � ���� � � ���� � � � �� /�� � � � � �� � ��� ��� 
�) � � � �� 9
� �� � � � � �� � � �� � �� �� � � �� � � � � �� � � � ���� � � � � � � � � � ���� � � � � � � � � � � �( 
�G� � � ��� � �� � �� � � � � � $� � �
��� � � ��� H&� � � � � � � � � � �� � � � � �I� � � � � �� 9� �� � � � � �� � � � � �� �9� �� � � � � �  � � � �� � � � �� � � ��� � $� � 
��
0� � ������ 5� G� � � ����� " � � � � � � � � � ���� � � � : 3� � � � � � � � � � ����� " � 
� � � � � �� � � � $� 5� � � ����
� � � ���� ��� �J �� �� � � � �� � , �
K9�- � � �� 5�$� � ��' ��� � � � �� $� � ��� ����. � � � ��� � � � �� � � ���� � � � ��� � � � � ��� � � �' � � � ��� �$� � � �
� � ��� � � � � � ��� �� � , �

 
L9B� �� " ��� � � � ��� � ��� � � � � � 
 � � � #��

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

/ � � � 
� � 
*� � � 
)

1� � � �� � 59$� � ��) � � � � � � �� $� � �@1
 � �	�� � �� ��� � ����� � � � >66? ? ? 
� ��� � � � 
� � � 6M" �� � 6���� �� �� �

� � � ���� � � � ���� � �� �� � � �� � � � � �� � �� � �� � " � �� �� � ��� $� �� �� N�
�

F � � $� � � �

� � �� �� � �� � � �� � �

) � � �� � � � �� � �� � � � � �

F � � �
� � ��

� � � � � ��

&� � � � �� � � �� � �� � � � � �

F � � �� � �� � � �� � �



� K�

����



4� � 	%� 5� 6 





1����� � � �� � � �� � � �. � � �� ���� � � � �� � �� � � ���� � �� � ���� " � ��� � �� � " � �* � � �� � �� � ��� �� � � ��� � ��� " � �
��
@1
 � �� � � � �� � � � � �� � �� �� ( � � ��� � � ��� ��� � ���� � � �� � ( /�� � ��� � � � � � � � �� A� ��� � ��� � � �� � � �

� � � � � � � ��� ���� � �� � ����� � � �� � � ��� � " � � �� � ��� � �� � �� " �� � � � �� � �&� � �� �9E� 
�

�
	9�! � � � � � �@1
 � /��� �� � � � ��� � �B( � �/��� � ���� � � ���� �&� � �� �9EO
�0� � ���� �! � " � ��
� � �� � � ���� ��� ���3�� � � ��$� � ��� �� �� , �
�
� 9�O� � ��� � 2� �� �� � � � � � P� �� Q�� � �� � � � �� � �� � � ����� �� � � � � �� � �� �  � ��� 
�
: � � ���� ��� � � � � . � � � ��#� � ( � � /�� � ��� � /�� � ���� /�� � � 
/��� � � �� � � ���� � �� �%
�
�
+9�0�� � � � ��� � �� � ��� � � �� � � � � � � ��� ��� " � �
� � � � � � ���� �� � � ��� � � �� � � � � ��� � 2� �� 
�
�

�
�
� 9�� � � ��� � � $� 5�� � �� �� � ���� � � � " ��� � � � �� � ��
 � � �
��
 � ���$� � ��� � � $� 5�� � ����� � $� �� �
0� � � � �/�� � � � � ( �� � �� � � � �� �� � �� � � �� � � � /��
�� � � � �� � � �� � �� �� � � � � �� � �� � � $� � � ( �� � � � � �
�
�
�
�
�
�

1��� �� �� � ����� � ���� �� �� �� ( � � � � � � �� � ��&� � �� �9EO�� � �
� �� � � � � �� $� � ��� �� � � � � � �� � � �� �� � ��� ��� � � ���' �� � � � �� �
� �� � �� � � � � � � � �� � $� �� 
��0� ���� � �� � ��� � � � � � � � � � �� � �
� � � � � �� � � �$� � �� � � �� �� ��� � ��' ����� � " � �� �� � �" �� � 
��1��� �� �
� � ���� �� �� � �� � �� �� ��� � ��� ��� ��� � ��>�� � � �� ( � � � �� �$� �� ��
�� ��� " � �� � � � �� ��� � � � �� $� � ��� ��� ��� � ���� �$� � � �>���
�
�

0� ��� ��� � ��� � ��� � � �� � ����� �� � ��� � ��� " � /������ � � $� � � �� � ����2��� �� � � �� � � ��� � ( �� � � � � �� � ��� � �� � ( �� � � � � �N�
�
�
�

�
�
�
�

�

4 � � � � >�� � � � 9�� � � � ? �8�) � � � �>�$� ���� �� � � � � �



� L�

 
 
 

/ � � 	� 
 � 
 � � 
� 
 
�-	� � � 
 


 

 
 
	9�! � � � � � �@�� � ��
��
� 9�4 � $� �� ��� �� � � � �E�� � �� � �� � �� �� � � � ��� � �4 � $� �� �� � � � ��� �� � � �� � � � � �
� � � �� � � � � � � � ���� � �$� � � �� � � ���� � 
�
 
+9�0� � ���� ���� � � ��� � � � � �� � " � � � �� � �� � � �� � � ��� � � � � ����� � " � 
��
�
� 9�0�� � � � �� $� � ��� �� � � � � � �� � � �� �� � ��� ��� � � ����� � ����� � " � �� � �� � � ���� �
�� � " � �� � ���� � � � ��� �� � ����� � " � �� � � � �� � � ���� � ��� �� � ���� �� � ��� �� � � � � �
� � �� ( �#� �( � �%��� � �� � �� � �� � �� � �" � � � � � � � 
�
�
K9�- $� � ��� �� � � � � � �� � � �� �� � ��� ��� � � ���� � � ���� �� � �� � ������ � � ��� � �
��� � � �� � � � �' ��� �� � � � � �#� �� � � � �0� � ��8�7�� � � � �� � � � �� � ��� ����� � � %
�
�
L9�� � � � �� �� � � � � �� � � �� � ( � � ��� � ����� � " � �>�4 � $� �� �0� � � � �/�
� � � � � ( �� � �� � � � �� ��� � �� �� � � � � �� � �� � � $� � � �� � � � � �
� � � � �� � � � � � � � � �� � � ��� � � � � � � � ��H�� ( � � �
�
 
R9�&� �� � � �� � � � � ���� � � ���: � ( � � � � � ���� �� � � � �� � � ���� �
� � � � � 
�4 � �� � � � �� � �� � � ��� � �� � ( � � �� � � ���� ��� � 2� �� ��� �$� � � � 
��
B� �� �� � � � � ��� � �4 S��� �� � ( � � �� � � � � � P� ��� � ��� �� � � � � /�� � �
� � � � �� � �� �� � ��� �� � � �� � � � �� $� � ��� ��� � � ���� � �� � � � � ����� �� �
��� � � � � � 
��B� �� �� � � � � ��� � �� ����� ���( � 
��! � �
� � � �� � � �� � �� � ( � � ��� � � �� � ��� � � � � �� � �� � � �� � � ���� �
� � P� � �� �� � � ���, �0�� � � � �� � � ����� � � � � � ���� � �� � �� � � �� � � �� � � � �
�� �� � � � " � � �� $� � � �� �� � �� � � ��� �� � ( � � 
�
�
T9�1��� �� �� � ����� � ���� �� �� � �� � � ���� � ����� � " � �� � �3�
� � � �� � � � � �� � ���� � �� �9E� , �
�
U9�B� �� " ��� � � � ��� �� � � � � �� $� � �� � � �� ( � � � ��� � �
�� @�#� � � ��� � 2� �� �� � � � � � P� �� Q���� � �� � � � �
� � � � � � �� � � ��� � � � ��� � �� � ��� �� � � � � �� � �� � � ������ � � ��� �� � ���� �� � �� � � � � �%
�
�
�
 
�   
 
�

�
�

0�� � � � �� � � � �
� � � � " � � �� � �0
 �


