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


 � � � � � �� � �



� �� �� �� �� �� �� �� �

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

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

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


 ��!� � � ��!� � � ��!� � � ��!� � � ��!� � � ��!� � � ��!� � � ��!� � � �������� � � � � � � 	� � ��� � � � � � 	� � ��� � � � � � 	� � ��� � � � � � 	� � ��� � � � � � 	� � ��� � � � � � 	� � ��� � � � � � 	� � ��� � � � � � 	� � �� """" ####� � � 	��� � � 	��� � � 	��� � � 	��$ %&� '$ %&� '$ %&� '$ %&� '

( ��� 
 	� � 	� � 
 �� � �� ' )� � � 	� 
( ��� 
 	� � 	� � 
 �� � �� ' )� � � 	� 
( ��� 
 	� � 	� � 
 �� � �� ' )� � � 	� 
( ��� 
 	� � 	� � 
 �� � �� ' )� � � 	� 
( ��� 
 	� � 	� � 
 �� � �� ' )� � � 	� 
( ��� 
 	� � 	� � 
 �� � �� ' )� � � 	� 
( ��� 
 	� � 	� � 
 �� � �� ' )� � � 	� 
( ��� 
 	� � 	� � 
 �� � �� ' )� � � 	� 
 �������� � � � 	� � �	
 � � 	� � �� � �� � 
 � � � �� � � 	� � �	
 � � 	� � �� � �� � 
 � � � �� � � 	� � �	
 � � 	� � �� � �� � 
 � � � �� � � 	� � �	
 � � 	� � �� � �� � 
 � � � �



� �� �� �� �� �� �� �� �

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

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

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


 ��!� � � ��!� � � ��!� � � ��!� � � ��!� � � ��!� � � ��!� � � ��!� � � �������� � � � � � � 	� � ���� � � � � � 	� � ���� � � � � � 	� � ���� � � � � � 	� � ���� � � � � � 	� � ���� � � � � � 	� � ���� � � � � � 	� � ���� � � � � � 	� � ���"""" ####� � � 	��� � � 	��� � � 	��� � � 	��$ %&� '$ %&� '$ %&� '$ %&� '

( ��� 
 	� � 	� � 
 �� � �� ' )� � � 	� 
( ��� 
 	� � 	� � 
 �� � �� ' )� � � 	� 
( ��� 
 	� � 	� � 
 �� � �� ' )� � � 	� 
( ��� 
 	� � 	� � 
 �� � �� ' )� � � 	� 
( ��� 
 	� � 	� � 
 �� � �� ' )� � � 	� 
( ��� 
 	� � 	� � 
 �� � �� ' )� � � 	� 
( ��� 
 	� � 	� � 
 �� � �� ' )� � � 	� 
( ��� 
 	� � 	� � 
 �� � �� ' )� � � 	� 
 ���������������� � � � 	� � �	
 � � 	� � �� � �� � 
 � � � �� � � 	� � �	
 � � 	� � �� � �� � 
 � � � �� � � 	� � �	
 � � 	� � �� � �� � 
 � � � �� � � 	� � �	
 � � 	� � �� � �� � 
 � � � �



� * � 
 � � � �+� �, � � � 	� � 
 	� � �- . �� � � �� � 
 � � �
� � �� � � � � 
 � � �+� �
 � � � � 
 � � �

( � �� ' 
 � 
 � � � � 	
 � 
 �+� � 
 �� � �� � / 
 �+� �( � �� ' 
 � 
 � � � � 	
 � 
 �+� � 
 �� � �� � / 
 �+� �( � �� ' 
 � 
 � � � � 	
 � 
 �+� � 
 �� � �� � / 
 �+� �( � �� ' 
 � 
 � � � � 	
 � 
 �+� � 
 �� � �� � / 
 �+� � � 	
 � � �� 	
 � � �� 	
 � � �� 	
 � � � ���� 0� � � 
 	� �0� � � 
 	� �0� � � 
 	� �0� � � 
 	� �
� � �
 � �� � 	� � �� � � � ���� 
 �+	
 � � 
 	� 	� 
 �� � � 	� � � � � �1� 23 4" � %5� � �
 � �� � 	� � �� � � � ���� 
 �+	
 � � 
 	� 	� 
 �� � � 	� � � � � �1� 23 4" � %5� � �
 � �� � 	� � �� � � � ���� 
 �+	
 � � 
 	� 	� 
 �� � � 	� � � � � �1� 23 4" � %5� � �
 � �� � 	� � �� � � � ���� 
 �+	
 � � 
 	� 	� 
 �� � � 	� � � � � �1� 23 4" � %5

* � 06" 74� 00���
* � 06" 74� 00���
* � 06" 74� 00���
* � 06" 74� 00���
 ���� 
 � � � �+
 � � � �+
 � � � �+
 � � � �+####� ' 
 � 
 � � � � 	
 � 
� ' 
 � 
 � � � � 	
 � 
� ' 
 � 
 � � � � 	
 � 
� ' 
 � 
 � � � � 	
 � 




8 
 � � � � �+� �� 
 � � � 	��8 
 � � � � �+� �� 
 � � � 	��8 
 � � � � �+� �� 
 � � � 	��8 
 � � � � �+� �� 
 � � � 	��$ � � � � � ��	� 
 � 	�$ � � � � � ��	� 
 � 	�$ � � � � � ��	� 
 � 	�$ � � � � � ��	� 
 � 	�

� !� 
 � 	� � � 
 ��!� 
 � 	� � � 
 ��!� 
 � 	� � � 
 ��!� 
 � 	� � � 
 �� !* %9�" !* $ $ 9�!* %9�" !* $ $ 9�!* %9�" !* $ $ 9�!* %9�" !* $ $ 9�� � � � � 
 � �� � � � � 
 � �� � � � � 
 � �� � � � � 
 � � : $ * �: $ * �: $ * �: $ * �
7� � 	
7� � 	
7� � 	
7� � 	
 9�� !* 2%�9�� !* 2%�9�� !* 2%�9�� !* 2%�;;;; 76* 276* 276* 276* 2

� � 
 � )� � 
 ���� 2%� : 69�8 67$ 9�� 
 � )� � 
 ���� 2%� : 69�8 67$ 9�� 
 � )� � 
 ���� 2%� : 69�8 67$ 9�� 
 � )� � 
 ���� 2%� : 69�8 67$ 9�0/ 
 � � �� �0/ 
 � � �� �0/ 
 � � �� �0/ 
 � � �� �
1*1*1*1* ���� � 	� � �" * �< �!� 
 � � � 
 5� 	� � �" * �< �!� 
 � � � 
 5� 	� � �" * �< �!� 
 � � � 
 5� 	� � �" * �< �!� 
 � � � 
 5



� �� �� �� �� �� �� �� �

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

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

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


 ��!� � � ��!� � � ��!� � � ��!� � � ��!� � � ��!� � � ��!� � � ��!� � � �������� � � � � � � 	� � ��� � � � � � 	� � ��� � � � � � 	� � ��� � � � � � 	� � ��� � � � � � 	� � ��� � � � � � 	� � ��� � � � � � 	� � ��� � � � � � 	� � �� """" ####� � � 	��� � � 	��� � � 	��� � � 	��$ %&� '$ %&� '$ %&� '$ %&� '

( ��� 
 	� � 	� � 
 �� � �� ' )� � � 	� 
( ��� 
 	� � 	� � 
 �� � �� ' )� � � 	� 
( ��� 
 	� � 	� � 
 �� � �� ' )� � � 	� 
( ��� 
 	� � 	� � 
 �� � �� ' )� � � 	� 
( ��� 
 	� � 	� � 
 �� � �� ' )� � � 	� 
( ��� 
 	� � 	� � 
 �� � �� ' )� � � 	� 
( ��� 
 	� � 	� � 
 �� � �� ' )� � � 	� 
( ��� 
 	� � 	� � 
 �� � �� ' )� � � 	� 
 �������� � � � 	� � �	
 � � 	� � �� � �� � 
 � � � �� � � 	� � �	
 � � 	� � �� � �� � 
 � � � �� � � 	� � �	
 � � 	� � �� � �� � 
 � � � �� � � 	� � �	
 � � 	� � �� � �� � 
 � � � �



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

� 2 �2 �2 �2 � ���� +� �+� �+� �+� �.... +� �+	� � � � 
 � 	� ���+� �+	� � � � 
 � 	� ���+� �+	� � � � 
 � 	� ���+� �+	� � � � 
 � 	� ��� ���� � � �� � 
 �� � �� � �� � 
 �� � �� � �� � 
 �� � �� � �� � 
 �� � �
� � � � 
 � � +
 � ��� 
 �� � � � � � � � � � 
 �� � � � 
 � � +
 � ��� 
 �� � � � � � � � � � 
 �� � � � 
 � � +
 � ��� 
 �� � � � � � � � � � 
 �� � � � 
 � � +
 � ��� 
 �� � � � � � � � � � 
 �
� � � 	
 � � � � � � � � � � � �� � � 
 ��� 
 �� 
� � � 	
 � � � � � � � � � � � �� � � 
 ��� 
 �� 
� � � 	
 � � � � � � � � � � � �� � � 
 ��� 
 �� 
� � � 	
 � � � � � � � � � � � �� � � 
 ��� 
 �� 
 ���� +	
 �+	
 �+	
 �+	
 �

� 2 � � � � � �� � 	� � �+� �+� � �2 � � � � � �� � 	� � �+� �+� � �2 � � � � � �� � 	� � �+� �+� � �2 � � � � � �� � 	� � �+� �+� � � ���� � 
 �� � �� 	��+� 
 �� 
 �� � �� 	��+� 
 �� 
 �� � �� 	��+� 
 �� 
 �� � �� 	��+� 
 �
� � �� � �� � �� � � ���� � 
 �+	� � 	� 	�� � � � � �� � 	�	
 � ' �� �1+� 
 �+	� � 	� 	�� � � � � �� � 	�	
 � ' �� �1+� 
 �+	� � 	� 	�� � � � � �� � 	�	
 � ' �� �1+� 
 �+	� � 	� 	�� � � � � �� � 	�	
 � ' �� �1+���� � � � � �+� �� � � � �+� �� � � � �+� �� � � � �+� �
+� � � � � � � � � 	� � 9�
 � 
 � � � � 
 � � 	� � 5+� � � � � � � � � 	� � 9�
 � 
 � � � � 
 � � 	� � 5+� � � � � � � � � 	� � 9�
 � 
 � � � � 
 � � 	� � 5+� � � � � � � � � 	� � 9�
 � 
 � � � � 
 � � 	� � 5



� ' )� � � 	� 
� ' )� � � 	� 
� ' )� � � 	� 
� ' )� � � 	� 
� ' )� � � 	� 
� ' )� � � 	� 
� ' )� � � 	� 
� ' )� � � 	� 

� � � � 
 � 	� � � 
 �� � �� � � � �� � � � �+� �
� � � 
 � 	� � � 
 �� � �� � � � �� � � � �+� �
� � � 
 � 	� � � 
 �� � �� � � � �� � � � �+� �
� � � 
 � 	� � � 
 �� � �� � � � �� � � � �+� �
 ���� ���� ���� 
 � � � � �+� 
 �+� � �
 � � � � �+� 
 �+� � �
 � � � � �+� 
 �+� � �
 � � � � �+� 
 �+� � � ���� � 
 �� 
 �� 
 �� 
 �
� � � 	
 � � � � � � � � � �� 
 �+� 
 �� ' 
 � 
 � � � � 	
 � 
 �1� 	
 � � 
 	� � � 
 9�� � � 	
 � � � � � � � � � �� 
 �+� 
 �� ' 
 � 
 � � � � 	
 � 
 �1� 	
 � � 
 	� � � 
 9�� � � 	
 � � � � � � � � � �� 
 �+� 
 �� ' 
 � 
 � � � � 	
 � 
 �1� 	
 � � 
 	� � � 
 9�� � � 	
 � � � � � � � � � �� 
 �+� 
 �� ' 
 � 
 � � � � 	
 � 
 �1� 	
 � � 
 	� � � 
 9�
� � � � � ��� 
 �� � �� � � � 
 � 
 5�� � � 
 � �� � ' �� 
 �� 	� �	� � 
 � � � � �� � �!� � � 
 � � �� � � � � ��� 
 �� � �� � � � 
 � 
 5�� � � 
 � �� � ' �� 
 �� 	� �	� � 
 � � � � �� � �!� � � 
 � � �� � � � � ��� 
 �� � �� � � � 
 � 
 5�� � � 
 � �� � ' �� 
 �� 	� �	� � 
 � � � � �� � �!� � � 
 � � �� � � � � ��� 
 �� � �� � � � 
 � 
 5�� � � 
 � �� � ' �� 
 �� 	� �	� � 
 � � � � �� � �!� � � 
 � � �

� � � 
 � � � � 
 � �� � �� � �� � 
 � � � � 
 � �� � �� � �� � 
 � � � � 
 � �� � �� � �� � 
 � � � � 
 � �� � �� � � ====
 �� � � �+� � �
 �� � � �+� � �
 �� � � �+� � �
 �� � � �+� � � ���� � 
 �� 	� ��� � 
 
 �� 
 �� 	� ��� � 
 
 �� 
 �� 	� ��� � 
 
 �� 
 �� 	� ��� � 
 
 �
���� ���� � � +� � �� � +� � �� � +� � �� � +� � � ���� � 
� 
� 
� 


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


� 8 � 
 � 	� � ��� � � �� �+� 
 �+� � �8 � 
 � 	� � ��� � � �� �+� 
 �+� � �8 � 
 � 	� � ��� � � �� �+� 
 �+� � �8 � 
 � 	� � ��� � � �� �+� 
 �+� � � ���� � 
 �� � 
 ��� 
 �� ' 
 � 
 � � � � 	
 � 
 �1� � ��� 
 �� � 
 ��� 
 �� ' 
 � 
 � � � � 	
 � 
 �1� � ��� 
 �� � 
 ��� 
 �� ' 
 � 
 � � � � 	
 � 
 �1� � ��� 
 �� � 
 ��� 
 �� ' 
 � 
 � � � � 	
 � 
 �1� � ��
� � � 
 � � 5� � � 
 � � 5� � � 
 � � 5� � � 
 � � 5
� � � � 
 � �	+� � 	� � �+� 
 �+� � �� � � 
 � �	+� � 	� � �+� 
 �+� � �� � � 
 � �	+� � 	� � �+� 
 �+� � �� � � 
 � �	+� � 	� � �+� 
 �+� � � ���� � 
 ����� 
 ����� 
 ����� 
 ���� ���� ++++���� 
 � 
 ��� 
 �>%%�

 � 
 ��� 
 �>%%�

 � 
 ��� 
 �>%%�

 � 
 ��� 
 �>%%�
 ���� � � 
 � 	� 
 �� � 
 � 	� 
 �� � 
 � 	� 
 �� � 
 � 	� 
 �
+� � 
 ��� 
 �� ' 
 � 
 � � � � 	
 � 
 �� � � 
 �+� � � � 
 �� � � �� � � �� � 	� � 
 � � �+� � 
 ��� 
 �� ' 
 � 
 � � � � 	
 � 
 �� � � 
 �+� � � � 
 �� � � �� � � �� � 	� � 
 � � �+� � 
 ��� 
 �� ' 
 � 
 � � � � 	
 � 
 �� � � 
 �+� � � � 
 �� � � �� � � �� � 	� � 
 � � �+� � 
 ��� 
 �� ' 
 � 
 � � � � 	
 � 
 �� � � 
 �+� � � � 
 �� � � �� � � �� � 	� � 
 � � �
+� ��+� ��+� ��+� ��####� � 
 � � ' �� �+� 
 �+� � �� � 
 � � ' �� �+� 
 �+� � �� � 
 � � ' �� �+� 
 �+� � �� � 
 � � ' �� �+� 
 �+� � � ���� � 
� 
� 
� 


� 
 	� � 	� � 
 �� � �� ' )� � � 	� 
 �� 
 	� � 	� � 
 �� � �� ' )� � � 	� 
 �� 
 	� � 	� � 
 �� � �� ' )� � � 	� 
 �� 
 	� � 	� � 
 �� � �� ' )� � � 	� 
 �



7
 � 	
 �� � � � � 	� � � � �	�7
 � 	
 �� � � � � 	� � � � �	�7
 � 	
 �� � � � � 	� � � � �	�7
 � 	
 �� � � � � 	� � � � �	�7
 � 	
 �� � � � � 	� � � � �	�7
 � 	
 �� � � � � 	� � � � �	�7
 � 	
 �� � � � � 	� � � � �	�7
 � 	
 �� � � � � 	� � � � �	� �������� 
 �� � )� � 
 � 

 �� � )� � 
 � 

 �� � )� � 
 � 

 �� � )� � 
 � 

 �� � )� � 
 � 

 �� � )� � 
 � 

 �� � )� � 
 � 

 �� � )� � 
 � 


�� ******** �������� �������� �������� 
 � � � � 

 � � � � 

 � � � � 

 � � � � 

 � � � � 

 � � � � 

 � � � � 

 � � � � 
 �������� 
 � 	
 	
 �� � �� � � � 
 � �
 � 	
 	
 �� � �� � � � 
 � �
 � 	
 	
 �� � �� � � � 
 � �
 � 	
 	
 �� � �� � � � 
 � �.... )� � 
 �� � � � � ��� � � � � �)� � 
 �� � � � � ��� � � � � �)� � 
 �� � � � � ��� � � � � �)� � 
 �� � � � � ��� � � � � �
� � �
 � � 	� � �
 � � 	� � �
 � � 	� � �
 � � 	���� � � � � � � � 	� � � � � � � ��� 
 ��� � � � � � � 	� � � � � � � ��� 
 ��� � � � � � � 	� � � � � � � ��� 
 ��� � � � � � � 	� � � � � � � ��� 
 �� ���� � � +� � �� � +� � �� � +� � �� � +� � � ���� � 
 �+� 
 �)� � � �� 
 �+� 
 �)� � � �� 
 �+� 
 �)� � � �� 
 �+� 
 �)� � � �
+� �+� � �+� �+� � �+� �+� � �+� �+� � � ���� � 
 �+� ��� 
 �+� ��� 
 �+� ��� 
 �+� ��####� ' 
 � 
 � � � � 	
 �� ' 
 � 
 � � � � 	
 �� ' 
 � 
 � � � � 	
 �� ' 
 � 
 � � � � 	
 �

�� � � ' �	� 
� � ' �	� 
� � ' �	� 
� � ' �	� 
� � ' �	� 
� � ' �	� 
� � ' �	� 
� � ' �	� 
 �������� � � � � 
 � �� � � � 
 � �� � � � 
 � �� � � � 
 � �.... +	
 � � 
 	� 	� � ��� 
 �)� � � �+� �+� � �+	
 � � 
 	� 	� � ��� 
 �)� � � �+� �+� � �+	
 � � 
 	� 	� � ��� 
 �)� � � �+� �+� � �+	
 � � 
 	� 	� � ��� 
 �)� � � �+� �+� � � ���� � 
 �� 
 �� 
 �� 
 �




 ���� ���� ���� 
 � � �
 � � �
 � � �
 � � � ���� � 
 �� � � 
 ��� 
 �
 � � +
 � �� � � � 
 
 	' �� 
 �
 � �� � ��� 
 �� 
 �� � � 
 ��� 
 �
 � � +
 � �� � � � 
 
 	' �� 
 �
 � �� � ��� 
 �� 
 �� � � 
 ��� 
 �
 � � +
 � �� � � � 
 
 	' �� 
 �
 � �� � ��� 
 �� 
 �� � � 
 ��� 
 �
 � � +
 � �� � � � 
 
 	' �� 
 �
 � �� � ��� 
 �

 � 
 � 
 	� � 	� � 
 �+
 � 
 � 
 	� � 	� � 
 �+
 � 
 � 
 	� � 	� � 
 �+
 � 
 � 
 	� � 	� � 
 �+���� � 	� 	� 
� 	� 	� 
� 	� 	� 
� 	� 	� 


�� 3 � � 	� � � 
 9�� � � 
 � �� � 
 �� � �� � � �3 � � 	� � � 
 9�� � � 
 � �� � 
 �� � �� � � �3 � � 	� � � 
 9�� � � 
 � �� � 
 �� � �� � � �3 � � 	� � � 
 9�� � � 
 � �� � 
 �� � �� � � �3 � � 	� � � 
 9�� � � 
 � �� � 
 �� � �� � � �3 � � 	� � � 
 9�� � � 
 � �� � 
 �� � �� � � �3 � � 	� � � 
 9�� � � 
 � �� � 
 �� � �� � � �3 � � 	� � � 
 9�� � � 
 � �� � 
 �� � �� � � � �������� 
 	

 	

 	

 	

 	

 	

 	

 	
 �� 
 �+� � ��� 
 �+� � ��� 
 �+� � ��� 
 �+� � � ���� � 
 �� 
 �� 
 �� 
 �.... ����####� 	+� �� 	+� �� 	+� �� 	+� �
++++####� � � �	� � � 
 � � � � �+� � � �	� � � 
 � � � � �+� � � �	� � � 
 � � � � �+� � � �	� � � 
 � � � � �+####	� � � 
 
 � � � � 	� � �1� � � 
	� � � 
 
 � � � � 	� � �1� � � 
	� � � 
 
 � � � � 	� � �1� � � 
	� � � 
 
 � � � � 	� � �1� � � 
 ���� � �� �� �� ����� 
 9�
 9�
 9�
 9�
���� ���� � � 
 � � � 	� � � 5� � 
 � � � 	� � � 5� � 
 � � � 	� � � 5� � 
 � � � 	� � � 5

?� � � � 	� � � � �	�?� � � � 	� � � � �	�?� � � � 	� � � � �	�?� � � � 	� � � � �	� ���� 
 �
 � � � � 
 � �
 �
 � � � � 
 � �
 �
 � � � � 
 � �
 �
 � � � � 
 � � ���� � 
� 
� 
� 




� �� �� �� �� �� �� �� �

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

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

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


 ��!� � � ��!� � � ��!� � � ��!� � � ��!� � � ��!� � � ��!� � � ��!� � � �������� � � � � � � 	� � ��� � � � � � 	� � ��� � � � � � 	� � ��� � � � � � 	� � ��� � � � � � 	� � ��� � � � � � 	� � ��� � � � � � 	� � ��� � � � � � 	� � �� """" ####� � � 	��� � � 	��� � � 	��� � � 	��$ %&� '$ %&� '$ %&� '$ %&� '

( ��� 
 	� � 	� � 
 �� � �� ' )� � � 	� 
( ��� 
 	� � 	� � 
 �� � �� ' )� � � 	� 
( ��� 
 	� � 	� � 
 �� � �� ' )� � � 	� 
( ��� 
 	� � 	� � 
 �� � �� ' )� � � 	� 
( ��� 
 	� � 	� � 
 �� � �� ' )� � � 	� 
( ��� 
 	� � 	� � 
 �� � �� ' )� � � 	� 
( ��� 
 	� � 	� � 
 �� � �� ' )� � � 	� 
( ��� 
 	� � 	� � 
 �� � �� ' )� � � 	� 
 �������� � � � 	� � �	
 � � 	� � �� � �� � 
 � � � �� � � 	� � �	
 � � 	� � �� � �� � 
 � � � �� � � 	� � �	
 � � 	� � �� � �� � 
 � � � �� � � 	� � �	
 � � 	� � �� � �� � 
 � � � �



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

� $ � �� 	$ � �� 	$ � �� 	$ � �� 	���� � � 
 � � 
� � 
 � � 
� � 
 � � 
� � 
 � � 
 < �< �< �< �� � �� 	� � �� 	� � �� 	� � �� 	���� �� � � � � 
�� � � � � 
�� � � � � 
�� � � � � 


� : � 	�	
 � � 	� � �� � �� � 
 
 � � � � �	
 � � 	� � �� � 
 �� � � �: � 	�	
 � � 	� � �� � �� � 
 
 � � � � �	
 � � 	� � �� � 
 �� � � �: � 	�	
 � � 	� � �� � �� � 
 
 � � � � �	
 � � 	� � �� � 
 �� � � �: � 	�	
 � � 	� � �� � �� � 
 
 � � � � �	
 � � 	� � �� � 
 �� � � �
� � � � � � � � �� � � � � � � � �� � � � � � � � �� � � � � � � � � ���� .... � 
 � � � 
 
 ��� �� 
� 
 � � � 
 
 ��� �� 
� 
 � � � 
 
 ��� �� 
� 
 � � � 
 
 ��� �� 
 ���� � � 	� � �+� �� � 	� � �+� �� � 	� � �+� �� � 	� � �+� �
,,,, � � ' � 
 	� 
� � ' � 
 	� 
� � ' � 
 	� 
� � ' � 
 	� 
 ---- 1111,,,, � � � 
� � � 
� � � 
� � � 
 ---- +� ��� �� � 
 � � 5�+� ��� �� � 
 � � 5�+� ��� �� � 
 � � 5�+� ��� �� � 
 � � 5�



* @�� �� � �� � 	�	
 � � 	� � �+� 
 ��* @�� �� � �� � 	�	
 � � 	� � �+� 
 ��* @�� �� � �� � 	�	
 � � 	� � �+� 
 ��* @�� �� � �� � 	�	
 � � 	� � �+� 
 �� ���� � � +� � �� � +� � �� � +� � �� � +� � � ���� � 
� 
� 
� 


� � � � � �� � � � �� � � � �� � � � � î� 
 � ��� 
 �+� � �� 
 � ��� 
 �+� � �� 
 � ��� 
 �+� � �� 
 � ��� 
 �+� � � é� 
 �� � ��� � 
 
 �� � 
 � � �� 
 �� � ��� � 
 
 �� � 
 � � �� 
 �� � ��� � 
 
 �� � 
 � � �� 
 �� � ��� � 
 
 �� � 
 � � � é
 	
 � 	� � � 

 	
 � 	� � � 

 	
 � 	� � � 

 	
 � 	� � � 

� 
 � � 	� 
 �
 @�� �� 
 � �+� � � �+� 
 � � 	� 
 �
 @�� �� 
 � �+� � � �+� 
 � � 	� 
 �
 @�� �� 
 � �+� � � �+� 
 � � 	� 
 �
 @�� �� 
 � �+� � � �+’� 
 
 � 
 � 
 �� � � �� � 	��� � 
 � �� 
 
 � 
 � 
 �� � � �� � 	��� � 
 � �� 
 
 � 
 � 
 �� � � �� � 	��� � 
 � �� 
 
 � 
 � 
 �� � � �� � 	��� � 
 � �
� � � � � 	
 
 � � � � �+� 
 �+� � �� � � � � 	
 
 � � � � �+� 
 �+� � �� � � � � 	
 
 � � � � �+� 
 �+� � �� � � � � 	
 
 � � � � �+� 
 �+� � � é� 
 �� � 	
 � � � � � 
 �1* @�� �+� 
 �� � 	
 � � � � � 
 �1* @�� �+� 
 �� � 	
 � � � � � 
 �1* @�� �+� 
 �� � 	
 � � � � � 
 �1* @�� �+’	� � � � � � 	
 � 9�	� � � � � � 	
 � 9�	� � � � � � 	
 � 9�	� � � � � � 	
 � 9�
+� �+� 
 � 
 	� � 	� � 9�+� �� � � � �� � � � � 5+� �+� 
 � 
 	� � 	� � 9�+� �� � � � �� � � � � 5+� �+� 
 � 
 	� � 	� � 9�+� �� � � � �� � � � � 5+� �+� 
 � 
 	� � 	� � 9�+� �� � � � �� � � � � 5

�� * � � � � 
 � � � 
 ��� 
 �+� � �* � � � � 
 � � � 
 ��� 
 �+� � �* � � � � 
 � � � 
 ��� 
 �+� � �* � � � � 
 � � � 
 ��� 
 �+� � �* � � � � 
 � � � 
 ��� 
 �+� � �* � � � � 
 � � � 
 ��� 
 �+� � �* � � � � 
 � � � 
 ��� 
 �+� � �* � � � � 
 � � � 
 ��� 
 �+� � � éé� 
� 
� 
� 
� 
� 
� 
� 

� 
 � � � 
 � 
 �� � 1+� 
 5�� � � � �� � � � 1
 5�	� � � 
 
 � � � � ' �� 
 �� � 
 �+� 
 �� 
 � � � 
 � 
 �� � 1+� 
 5�� � � � �� � � � 1
 5�	� � � 
 
 � � � � ' �� 
 �� � 
 �+� 
 �� 
 � � � 
 � 
 �� � 1+� 
 5�� � � � �� � � � 1
 5�	� � � 
 
 � � � � ' �� 
 �� � 
 �+� 
 �� 
 � � � 
 � 
 �� � 1+� 
 5�� � � � �� � � � 1
 5�	� � � 
 
 � � � � ' �� 
 �� � 
 �+� 
 �
	� +� � � � 	� � 
 �� �	� +� � � � 	� � 
 �� �	� +� � � � 	� � 
 �� �	� +� � � � 	� � 
 �� � é� � � 	� � � �� � ��� � � 	� � � �� � ��� � � 	� � � �� � ��� � � 	� � � �� � �� é� � 
 � � � 	� � � �1
 @�� �� � 
 � � � 	� � � �1
 @�� �� � 
 � � � 	� � � �1
 @�� �� � 
 � � � 	� � � �1
 @�� �
++++’	� +� � � � 	� � 5	� +� � � � 	� � 5	� +� � � � 	� � 5	� +� � � � 	� � 5

�� 2 � �2 � �2 � �2 � �2 � �2 � �2 � �2 � � éé+� 
 �� � � �+� � �+� 
 �� � � �+� � �+� 
 �� � � �+� � �+� 
 �� � � �+� � �+� 
 �� � � �+� � �+� 
 �� � � �+� � �+� 
 �� � � �+� � �+� 
 �� � � �+� � � éé� 
� 
� 
� 
� 
� 
� 
� 




!0� �!0� �!0� �!0� �;;;; � A� � � ���!� � � 
 � � � 	� � ��� A� � � ���!� � � 
 � � � 	� � ��� A� � � ���!� � � 
 � � � 	� � ��� A� � � ���!� � � 
 � � � 	� � �� ���� � � 
 � � � 	� � � �� � 
 � � � 	� � � �� � 
 � � � 	� � � �� � 
 � � � 	� � � � ���� $$$$ ���� � � +� � �� � +� � �� � +� � �� � +� � � ���� � 
� 
� 
� 



 � ' 
 	� � � 
 �+� �
 � �
 � ' 
 	� � � 
 �+� �
 � �
 � ' 
 	� � � 
 �+� �
 � �
 � ' 
 	� � � 
 �+� �
 � � é� � ��� � ��� � ��� � �� é���� é
 � ��+� ��
 � ��+� ��
 � ��+� ��
 � ��+� �� é� � +� � �� � +� � �� � +� � �� � +� � � é� 
 �13 � 
 � � �!0� �� A� � � �
 	� � �	� 	� 
 �13 � 
 � � �!0� �� A� � � �
 	� � �	� 	� 
 �13 � 
 � � �!0� �� A� � � �
 	� � �	� 	� 
 �13 � 
 � � �!0� �� A� � � �
 	� � �	� 	é� 5� 5� 5� 5

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

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

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

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

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

� � 	 �� � �

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

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

�� 
�� � 
� � 
� � 	 	 
 � �

� � � �� � � �� �
� 
 	 
 � �� � ��



6� � � � 
 	� � �+� ��� �� � 
 � � �� � � 
 ��� �� � � � 
 @�� �
6� � � � 
 	� � �+� ��� �� � 
 � � �� � � 
 ��� �� � � � 
 @�� �
6� � � � 
 	� � �+� ��� �� � 
 � � �� � � 
 ��� �� � � � 
 @�� �
6� � � � 
 	� � �+� ��� �� � 
 � � �� � � 
 ��� �� � � � 
 @�� �
 ���� � � � � 	� � � �+� �� � � � 	� � � �+� �� � � � 	� � � �+� �� � � � 	� � � �+� �
����####	� +� � � � 	� �	� +� � � � 	� �	� +� � � � 	� �	� +� � � � 	� �

�� � 
� � � �  

! 
 � 
 � � 	 ��� �
� 
 � � 	 ��� � �

! 
 � 
 � � 	 ��� �
� � � ��� �

"

� �

� �

""

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

� � � � � 	 


� � � � � 	 
 �
 � 
 � � 
 �� � �

� � �

� � � � � 	 
 �
 � � 	 � � � �

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

� �� �� �

� ##"

"

"

� � � � � 	 
 �� 	 � 
 �� �

� �

� � � � 
 �� 
 � � � � 	 � �� � �

�� � � 	 � � � 
$
� �� �	 �
%
$
�� � �
� 
$
�� � �

&
$
�� � �

' 
$
�� � �

�( � ) � � � � $
� � � � � �� �

 � ! � �

� � �� 
 �� � �� 	 � 
 �� ��

�� � � 	 � � � 
$
� �� �	 �
%
$
�� � �
� 
$
�� � �

&
$
�� � �

' 
$
�� � �

�( � ) � � � � $
� � � � � �� �

"

� ##"

�� � �� � 
 � �� �

� ##"

"

� ##"

�

� � �� � � �� � �� � � �

� ##" *##�

� � �� � " � � " � � � � � �� 
 �� � #$%� � � � � &� �



3 � � 	� � �+� �� � ' � 
 	� �+� ��3 � � 	� � �+� �� � ' � 
 	� �+� ��3 � � 	� � �+� �� � ' � 
 	� �+� ��3 � � 	� � �+� �� � ' � 
 	� �+� �� ���� � � +� � �� � +� � �� � +� � �� � +� � � ���� � 
� 
� 
� 


«« � � �� � �� � �� � �� � �� � �� � �� � � »» � � �� � �� � �� � �� � �� � �� � �� � �«« � � ' � 
 	�� � ' � 
 	�� � ' � 
 	�� � ' � 
 	�� � ' � 
 	�� � ' � 
 	�� � ' � 
 	�� � ' � 
 	� »» +� �
 � � � +� 
 ++� �
 � � � +� 
 ++� �
 � � � +� 
 ++� �
 � � � +� 
 ++� �
 � � � +� 
 ++� �
 � � � +� 
 ++� �
 � � � +� 
 ++� �
 � � � +� 
 +

6� � 
 � � � 	� � �+� 
 �6� � 
 � � � 	� � �+� 
 �6� � 
 � � � 	� � �+� 
 �6� � 
 � � � 	� � �+� 
 ����� �������� � � � � 
 �+� ��� �� � 
 � � �1� � �+� �
 � � �� � � � 
 �+� ��� �� � 
 � � �1� � �+� �
 � � �� � � � 
 �+� ��� �� � 
 � � �1� � �+� �
 � � �� � � � 
 �+� ��� �� � 
 � � �1� � �+� �
 � � �
� � � � � 
 	� � 9�
 	��� � � � � 
 	� � 9�
 	��� � � � � 
 	� � 9�
 	��� � � � � 
 	� � 9�
 	�� ���� � � 
 
 � 	
 � 5�
 � �� � ��� 
 � ' � 
 � 	� 
 �+� � 
 
 � 	
 � 5�
 � �� � ��� 
 � ' � 
 � 	� 
 �+� � 
 
 � 	
 � 5�
 � �� � ��� 
 � ' � 
 � 	� 
 �+� � 
 
 � 	
 � 5�
 � �� � ��� 
 � ' � 
 � 	� 
 �+####� � � �� � � �� � � �� � � �
� � � � � � � � �� � � � � � � � �� � � � � � � � �� � � � � � � � � ���� 9�+9�+9�+9�+####� � �� 
 � )� � 9�+� � �� 
 � )� � 9�+� � �� 
 � )� � 9�+� � �� 
 � )� � 9�+####� � � �� � � �	� � � 	� �� � � �� � � �	� � � 	� �� � � �� � � �	� � � 	� �� � � �� � � �	� � � 	� �

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

� � 	 
 � 	 � �



8 � ' � 
 	� 
 �� 
 � � � 
8 � ' � 
 	� 
 �� 
 � � � 
8 � ' � 
 	� 
 �� 
 � � � 
8 � ' � 
 	� 
 �� 
 � � � 
 ���� 





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

� � �� � �	 � 
� 
 
 � ���

� � � � 	 � 	 � 	 � �

� 	 � � � �
 � � � � 
� � �

� � � � � �� � � � � � �

� � 	 � � �� � � 
��� �� 	 � � � �

� �	 � � � � � �� � 	 � �� �

� 	 � � � �� 	 � 
� �

 	 � � � � � �� � � � 
 
� � �



3 	� � � � �+� �+3 	� � � � �+� �+3 	� � � � �+� �+3 	� � � � �+� �+���� � � 	��+� 
 ��� � 	��+� 
 ��� � 	��+� 
 ��� � 	��+� 
 �� ���� � � +� � �� � +� � �� � +� � �� � +� � � ���� � 
� 
� 
� 


3 niveaux de détail définis  :

�� � 	� � � � �� 	� � � � �� 	� � � � �� 	� � � � �� 	� � � � �� 	� � � � �� 	� � � � �� 	� � � � �éé��������éé� � � � � 	
 �� � � � � 	
 �� � � � � 	
 �� � � � � 	
 �� � � � � 	
 �� � � � � 	
 �� � � � � 	
 �� � � � � 	
 � == � � � � � 	� � �+� �� � � � � 	� � �+� �� � � � � 	� � �+� �� � � � � 	� � �+� �,,,, � � � � �� � � � �� � � � �� � � � �� � � � �� � � � �� � � � �� � � � � ----
1�� � � �	
 � � 	� � 9�� � � � � 	
 
 � � � � �� � � � 
 � �� 5

�� � 	� � � � �� 	� � � � �� 	� � � � �� 	� � � � �� 	� � � � �� 	� � � � �� 	� � � � �� 	� � � � �éé� � � +�� � � +�� � � +�� � � +�� � � +�� � � +�� � � +�� � � +� == � � � � � 	� � �+� �� � � � � 	� � �+� �� � � � � 	� � �+� �� � � � � 	� � �+� �,,,, � � 
 � � � �� � 
 � � � �� � 
 � � � �� � 
 � � � � ---- � � �� � �� � �� � �
,,,, � � �� � �� � �� � � ====
 �
 �
 �
 �.... �� �+� � ��� �+� � ��� �+� � ��� �+� � � ���� ���� ---- 1� � 
 � � � �+� �+	
 � 
 	' � � 	� � 9�� 
 � � � � � �� �
+#� � � =
 9B 5�

�� � 	� � � � �� � � � �� �� 	� � � � �� � � � �� �� 	� � � � �� � � � �� �� 	� � � � �� � � � �� �� 	� � � � �� � � � �� �� 	� � � � �� � � � �� �� 	� � � � �� � � � �� �� 	� � � � �� � � � �� � == � � � � � 	� � �� � � � � 	� � �� � � � � 	� � �� � � � � 	� � �,,,, ++++####	� �	� �	� �	� � ���� � 
 � � 	� � �+� 
 �� 
 � � 	� � �+� 
 �� 
 � � 	� � �+� 
 �� 
 � � 	� � �+� 
 �
+� � �+� � �+� � �+� � � ���� � 
� 
� 
� 
 ---- 1
 � � � � � �+� 
 �+� � � � � 
 9�
 � � � 
 � � � 	� � � � � � 
 � � � 	� � � 9�
� � � � � 
 � �5



� �� �� �� �� �� �� �� �

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

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

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


 ��!� � � ��!� � � ��!� � � ��!� � � ��!� � � ��!� � � ��!� � � ��!� � � �������� � � � � � � 	� � ��� � � � � � 	� � ��� � � � � � 	� � ��� � � � � � 	� � ��� � � � � � 	� � ��� � � � � � 	� � ��� � � � � � 	� � ��� � � � � � 	� � �� """" ####� � � 	��� � � 	��� � � 	��� � � 	��$ %&� '$ %&� '$ %&� '$ %&� '

( ��� 
 	� � 	� � 
 �� � �� ' )� � � 	� 
( ��� 
 	� � 	� � 
 �� � �� ' )� � � 	� 
( ��� 
 	� � 	� � 
 �� � �� ' )� � � 	� 
( ��� 
 	� � 	� � 
 �� � �� ' )� � � 	� 
( ��� 
 	� � 	� � 
 �� � �� ' )� � � 	� 
( ��� 
 	� � 	� � 
 �� � �� ' )� � � 	� 
( ��� 
 	� � 	� � 
 �� � �� ' )� � � 	� 
( ��� 
 	� � 	� � 
 �� � �� ' )� � � 	� 
 �������� � � � 	� � �	
 � � 	� � �� � �� � 
 � � � �� � � 	� � �	
 � � 	� � �� � �� � 
 � � � �� � � 	� � �	
 � � 	� � �� � �� � 
 � � � �� � � 	� � �	
 � � 	� � �� � �� � 
 � � � �



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



gestion des 
références

SGBD

Navigateur web

SGBD-R : Système de gestion de bases de 
données relationnel (PostgreSQL, MySQL)

scripts
PHP

Administration
MDweb

Recherche

Service web
Apache

Import/Export Xml

Accès libre

Paramétrage outil

consultation

Export référence

Téléchargement 

Navigateur web

Gestion catalogue

Accès authentifié



0�0�0�0� ���� � 	� 	� � � 	� � 
 �� � � � � 	� � � 
 �� 	� 	� � � 	� � 
 �� � � � � 	� � � 
 �� 	� 	� � � 	� � 
 �� � � � � 	� � � 
 �� 	� 	� � � 	� � 
 �� � � � � 	� � � 
 �$ %&� '$ %&� '$ %&� '$ %&� '

�� >� 
>� 
>� 
>� 
>� 
>� 
>� 
>� 
 �������� 
 � 
 ��� ��� � 	� 	� ���	' 
 � ��
 � 
 ��� ��� � 	� 	� ���	' 
 � ��
 � 
 ��� ��� � 	� 	� ���	' 
 � ��
 � 
 ��� ��� � 	� 	� ���	' 
 � ��
 � 
 ��� ��� � 	� 	� ���	' 
 � ��
 � 
 ��� ��� � 	� 	� ���	' 
 � ��
 � 
 ��� ��� � 	� 	� ���	' 
 � ��
 � 
 ��� ��� � 	� 	� ���	' 
 � �� 
 � 
 � � � 
 �2 � � � � � 9��� � � � � � �
� � � 9�08 >%�� 
 � � � 	� 


�� $ � �� 	$ � �� 	$ � �� 	$ � �� 	$ � �� 	$ � �� 	$ � �� 	$ � �� 	 �������� 
 / 
 �
 / 
 �
 / 
 �
 / 
 �
 / 
 �
 / 
 �
 / 
 �
 / 
 � ========� � 
� � 
� � 
� � 
� � 
� � 
� � 
� � 
 �������� : � 	� 9�" 	� � � �� � �C 	� +� &


�� $ � �� 	$ � �� 	$ � �� 	$ � �� 	$ � �� 	$ � �� 	$ � �� 	$ � �� 	 �������� 08 >%08 >%08 >%08 >%08 >%08 >%08 >%08 >% �������� � � 
 � � 
 � 0D" 4� � 
 � 8 !09�$ / 0D" 9�
1� * 2 � " 6E5

�� $ � �� 	$ � �� 	$ � �� 	$ � �� 	$ � �� 	$ � �� 	$ � �� 	$ � �� 	 �������� �� � � � � 
�� � � � � 
�� � � � � 
�� � � � � 
�� � � � � 
�� � � � � 
�� � � � � 
�� � � � � 
 �������� � � � �� 	
 9�� 
 � � F� 	
 9�� � � 
 � 
 ����� � � � � 
 �
� � 
 � � � � 
 � ' �� 


�� $ � �� 	$ � �� 	$ � �� 	$ � �� 	$ � �� 	$ � �� 	$ � �� 	$ � �� 	 �������� � � 
 � � 
� � 
 � � 
� � 
 � � 
� � 
 � � 
� � 
 � � 
� � 
 � � 
� � 
 � � 
� � 
 � � 
 �������� !0� �� � 
 �+� � � � � 9�� � 
 
 	' 	�	� � +#� )� � � � 
 �
+#� � � 
 � 
 �� � 
 � � 
 �+� �� � � � +� � � � � 




0� 
 � � � � 
 � ��0� 
 � � � � 
 � ��0� 
 � � � � 
 � ��0� 
 � � � � 
 � �� ���� ���� ���� 
 � �� �+� ��� �' � 
 �
 � �� �+� ��� �' � 
 �
 � �� �+� ��� �' � 
 �
 � �� �+� ��� �' � 
 �

Structure de form ulaires (gabari t)

Dictionnai re des norm es

gestion des l ibel lés

Thésaurus

Uti l i ta i res

thèm es géographiques

stockage des m étadonnées

index  de recherche

Catalogue



� � � �� 
 � � �� � �� � �� � � �  

� � � � �� � �! � � � 	
 � �� � � � � ��� "���� ##�	� � � 	
 � �� 
 � #
 � � � �� � � 
� �� � � � �� � �$

� � � � �� � � � �� �� � �� � � � � � � � � � � � �� � %� � � � � � � �&� � � � � 
 � � � � � ' �( � 	�
 %%�� �
� � � ) �� 
 � � �� � �� � � � � � � � � "��� � �� 
 � � �� � � 	� � � � � �� � �� 
 � � �� � �� 	� � � 	�* � � �
� � �� � � * � ��	 � � �
 � �� � � � � � 	� �

� � � � �� � � � �� � � �� � � � 
� 
 ( � 	�� � � � � � �! 	� �� � � �� � � � � � � 	%	� � � 	
 � �#� � �� 
 � �
� � �#� � � � ��� �� � 	� 	� �� � ��� �� 	� � �+ ,
 � � �� � �� � %� � � � � � � �� � �� � � �%	� � 	� � � �� � �
� � � � 
 � � � � � �� � � � � � � � � �

� � � �� � � � �� �� !	 � � 

 
� � � 	 � 
� 
 ( � 	�� � � � � � ��� �#� � � � � � � � � � �� � ���
 � � 	�"��� �
� � � � 	
 � �� � �� 
 � � � � ��� � �� � %� � � � � � � �� � � �� � � � �
 � � � � �� ) 	� � � � � � "���	� #
 � � � � 	
 � �
� � ���� ) #
 � � � � 	
 � �� � �� � %� � � � � � � �� � �%
 � � � � �- � � "��� �#� � � 
 � � � �	� � � 	
 � �� � � �
	� � � �%� � � � "��� �� � � � 	
 � �� � � �%
 � � � �� 	� � � .�



� / 
 � � � �� � � 	
 � �#� � ��0#� "�#� � �	� � � 	� � � 	
 � � "�#� � �� � � � �
 � � �
� / 
 � � � �� � � 	
 � �� � �� 	� � � 	�* � � � $�1 2 3"�4 � � � � �3"�� � � �4 � 
 	�

3�4 � � ��� ��0#� �� � �� � � � 
 � � � � �3
� 5	� � � �	� � � 	
 � �� � ��� �� � � � � 	#�	
 � �� � � � 	��� � �� �� � �,� � �� � �

� 
 � � � � �
� 6� �� � � � � � � � � � � �� � �%	� � 	� � &7	#' �� � �� � � �� � � � � 
 � � � � �

&) � �'

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



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



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



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



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



� � �� 
 � � �� �� � �� � � � 	
 �



� � �� 
 � � �� �� � �� � � � 	
 �

� � � � * � �#� � �� � � � � � � 	%	� � � 	
 �
� 8 � � � 	
 � �#� � �� � 	�	� � � � � � �� � � �%	� � � � �� � �� � � � � 
 � � � � � �$�

� 9 	� � � � � � 	� � � 	
 � �� � � �%	� � � � �&� 
 ��� � � 	
 � �: �,� � �'
� ; �� 	! � � � ) �� � �� � 	� 	�
� � � � � � � � � � � � �� �	� � � � � � �
� � � � � � � � � � � � �� � �,� � �� � �� 
 � � � � � �� 
 � #� � � � �
� � 0� � � � 
 � 	� � � 	
 � �� � � �� 
 � � � � � � �� � �� � %	� 	� 	
 � �� � �! � �� � � � �

#� � � � %	� 	� � �<�� �  � � 	� �
� � * � �� �� � �#�  �	� � � 	
 � �� �� � � �%	� � �
� � � � � � � �� 
 � %	� � � � 	� ��<�#�  �	� �#
 � � ��� � �%	� � � � �� � �#
 � � ��� � �

� 
 � � � � �



� � �� 
 � � �� �� � �� � � � 	
 �



� � �� 
 � � �� �� � �� � � � 	
 �



� � �� 
 � � �� �� � �� � � � 	
 �



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

� 8 � � � 	
 � �� � � �#� � � � * � � � � �
� � * � �� �� � �#�  �	� � � 	
 �
� � ,
 � � �� �� � � ��� � � � �

� 8 � � � 	
 � �� � � �� � 	�	� � � � � � �
� =
 � � � � � � � �� %%� � �� � 	
 � �� � ��>�� "�� � � � �
 � � � �� � �� � � ! � 	�

� 8 � � � 	
 � �� � � ��	 � ��� � �� � � �� 
 � � �� �
� � ,
 � �"�� 
 � 	%	� � � 	
 �

� 
 � #
 � �<� ) #
 � � �- � �
� 
 � #
 � � �- � � �
 � 1 �� ?� � @�&� � � �  "�� � � 8 	� '
� A) #
 � � �- � � �
 � 1 �� ?� � @

� 8 � � � 	
 � �� � � �� � � � �
 � � � �
� 8 � � � 	
 � �� � � �� �  � � 	� � �&� � �� 
 � � � '



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



Rôle administrateur

gérer les libellés

gérer les utilisateurs

gérer les valeurs
predefinies

importer des fiches

valider les fiches

Rôle de validation

Rôle de catalogage

gérer les fiches

exporter des fiches

gérer ses
préférences

Utilisateur final
Rôle de consultation

consulter
les fiches

� � � �� � 	�	� � � � � � � �$�� >�� <B
 � � � 	
 � � � �	� � �



B� � 	�	� � � ��� �� � 	� 	� �� � � �� � � � � 
 � � � � �

� � � � 
 � � � 	� � � 	
 � � �� � � � 	� 	� � � � � � � � � � � 
 � � � � � .� � � � � � " � # � � #� � � �� �
#� � �#� � � � � � � � � � � � � � � � � � � 
 � � � � � � � 	� � � �C �� � � � 	( � � � D &,� � � � � �
� � � � � �* � � � "� �0#� � � � � � � � � 
 � � � � "� � � � .' � 
 � � C � � #� � 	� 	! � � D
&	� %
 � � � � 	
 � � �� � � ��� � �� 
 � � � � � � "�#� � �� ) � � #�� ' .

� � � ! � �
 ##� � "� � � � � 
 � � �� � �#
 � � � � � � � � � � �+ C � 
 	� � � � �%� � 	� D � �� � � �
� � � 	* � � �� 
 � � � � � � � �� � �� 	� #�� "��� � �%	� � � � �� � �� � � � � 
 � � � � � $

� ) � � � � 	
 � �� � � 8 
 � $%� � � � �" � # � �



A) #
 � � �� � � �  



� ##�	� � � 	
 � �� � �� � � �  $�� 1 � A� 6



� ##�	� � � 	
 � �� � �� � � �  $�� 
 � �/ � #�! � � �

MD WEB

ISIS / 

GenIsisWeb
Base de 

métadonnées 
documentaires

Base de 
données 

documentaires

Base de 
métadonnées 

géographiques

Base de 
données 

géographiques

divulgation 
laissée au 
choix du 

partenaire

divulgation 
laissée au 
choix du 

partenaire

Informations 
généralesSite



� ##�	� � � 	
 � �� � �� � � �  $�� 0� � 
 �� �



� �� �� �� �� �� �� �� �

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

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

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


 ��!� � � ��!� � � ��!� � � ��!� � � ��!� � � ��!� � � ��!� � � ��!� � � �������� � � � � � � 	� � ��� � � � � � 	� � ��� � � � � � 	� � ��� � � � � � 	� � ��� � � � � � 	� � ��� � � � � � 	� � ��� � � � � � 	� � ��� � � � � � 	� � �� """" ####� � � 	��� � � 	��� � � 	��� � � 	��$ %&� '$ %&� '$ %&� '$ %&� '

( ��� 
 	� � 	� � 
 �� � �� ' )� � � 	� 
( ��� 
 	� � 	� � 
 �� � �� ' )� � � 	� 
( ��� 
 	� � 	� � 
 �� � �� ' )� � � 	� 
( ��� 
 	� � 	� � 
 �� � �� ' )� � � 	� 
( ��� 
 	� � 	� � 
 �� � �� ' )� � � 	� 
( ��� 
 	� � 	� � 
 �� � �� ' )� � � 	� 
( ��� 
 	� � 	� � 
 �� � �� ' )� � � 	� 
( ��� 
 	� � 	� � 
 �� � �� ' )� � � 	� 
 �������� � � � 	� � �	
 � � 	� � �� � �� � 
 � � � �� � � 	� � �	
 � � 	� � �� � �� � 
 � � � �� � � 	� � �	
 � � 	� � �� � �� � 
 � � � �� � � 	� � �	
 � � 	� � �� � �� � 
 � � � �



C� �	 � � &� � � � �

 &� � � 	 � 
� � � �� � � � 

 � � �'
� 	 

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

� � �� � � 	 � � 
 
 � � � �(

� / 
 � ! � � � 	
 � �� � �#� � � � � � � 	� � �� � %	� 	� � � � � ��� � �
� � � � � � � � � � � �� � � �#� � � � � � 	� � � �&#� � � 
 � � � �� �
#� � � � � � � � �� � �� � � #
 � � 	� � "�� ( � 	#� � � � � � "�� 
 � � � � � "�
%
 � � � 	
 � � � � � � �"�E '

� � � � #� � � 	! � �



� 1  ,� � � 	%� �� 
 � � � � � �$ � � � � � �	� � � ���� ) 	� � � � �"��� � � �� 
 0� � � �
� � � � 	� � �� � �%	� � � � 	� � � �� %	� �� � �� � ! � �
 ##� � �� � �� � 	� � � � 	� �� � �� � � � �  �� �� � �
� 
 � #
 � � � � ��
 � 	� 	� �� �� � � � � 	( � � � �� � � � 	� � � � �+ � 
 � � � � � 	� � �� � � �� � � ! 	� � � �� � �

� � � � � 
 � � � � � �� � �� � � 
 � � �#� 
 #
 � � � "�� 
 � � ��	� � � � � ��	 � � .

� � � � � � � � 	� �� � �� � ! � �
 ##� � � � � $�
� 
 � � � � � � � 	
 � �� � ���� ) 	� � � � � �&� � � �  F �� 
 � #
 � � � � � �8 � 
 �G�

�� � � � � � � � '
� / 
 � #
 � � � � � �� 
 � %
 � � � �1 #� � 8 
 � "�
 � 1
� / 
 � #
 � � � � � �� 
 � #�� � � � � � 	� � � �&� � � * � �H� "�� � � � � �
 � 	� "�

� � � � � 	#�� � � � �'

� � � � #� � � 	! � �



� � 	� � � � � ��	 � � �/ A/ 	� �

� � � 
 	� �� �� � � � � �� � �� 
 � � � 	 � � 	
 � �
� � � � �#� � � 	� 	#� � � � �+ �� �#�� � � %
 � � �
� � � � �#� � � � � � 	� � � �	� � � � 	� � �
� � � � �#� � � � � � 	� � � �	� � � � � 	� � � 	� � � � � �� ) � � � � � � �

� � � � #� � � 	! � �


