
�  

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

  
Ministère de l’enseignement Supérieure          ���� �
�����  ������������ ����� � �         

et de la Recherché  Scientifique 

 

ECOLE NORMALE SUPERIEURE 

VIEUX KOUBA -ALGER 

Department de Sciences Naturelles 
 

 

 

���������� �
���� 	����� 

��������� � 	�� �� 

 ����	
�
���� ������ 

  

 

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

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

        
  

 ���!"                       :���$��� %��
" &��:  ����� ��	
���    

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

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

    	
��'��� 	'��:  
� ����(�  :   ����� )�����
��            �����*� �
���� 	������� �+��� �����            .  
� ����(�  : �'����                            -������ %�$� �����   ���� �
��� .              

� ���$��� : ����� 	�
'��� ) �����*� �
���� 	������� �+��� �����   (%�
� �� �� �..  

 	
������ 	'��� :2003  /2004           

)1��� 	�2�(  



      

  

           

  

  

               

  

 

  

�������....................................................................................................................................... 1  

�	
�� I .�
��������...........................................................................................................3  

I�1 .�����	 
���
................................................................................................................. 3  

I�2 .�����	 ���
 ��	��....................................................................................................... 3   

I�2�1 . ��
��	 ���
 ��	��)	�����(................................................................................. .3   

I�2�1�1 . ������	 ����	 ���
 �	���.......................................................................... .4   

I�2�2 . � ��	 ���
 ��	��)�����	(................................................................................... 5   

I�2�2�1 . �����	 ������	 ����	 ���
 �	���)� ��	 !��(........................................ 5   

I�2�3 ."�#�$	................................................................................................................... 6  

I�2�4. %����	 ���
 ��	��................................................................................................. 7   

I�2�5 .&��'�(�$	 ���
 ��	��.......................................................................................... 8   

I�2�5�1 .!�����	 !)����	................................................................................................... .8   

I�2�5�2 .	!�� ��	 !)����.................................................................................................... 8  

I�3. �����	 �	��*.................................................................................................................... 9   

I�3�1. &���'���� �	� ����................................................................................................ 9   

I�3�2 .+	(��' �	� ����...................................................................................................... 9   

I�3�3 .!�,	(��' - ����....................................................................................................... 9  

I�3�4 .�����	 ������� !������ .���................................................................................ 10    

I�3�5. .��� 	 ��
����	!�� �'�............................................................................................. 10   

I�4. �
���� �����................................................................................................................ 11  

I�5. ���
���� ��..................................................................................................................12  



I�5�1. %����	 ���'................................................  ...........................................................12   

I�5�1�1. ���/	 ���'�	..............................................................................................  .....12   

I�5�1�2. 0���1�	 ���'�	................................................................................................... 12   

I�5�1� 3. �	 ���'�	!�) 2 3�2 !������	 !)��'��� 4�� ..................................................12  

I�5�2. 
5�6��	 ���'�	 ...................................................................................................13   

I�5�3 .7/	 %5 8
���	 ���'�	!�����	 !9  ..........................................................................13   

 �	
��II . ��������� ������
  .........................................................................................14  

II�1 .������ ���........................... .....................................................................................14  

II�1�1 .+	�:�	 �2 %��'��/	 ;���
 .(��;.................................................................... 14  

II�1�2 .!����
��	 .�	���	 ����(� <��
�	................. ...................................................14  

II�1�3 ..(������ !������	 ...................................................................................................14  

II�1�4 . ���� ������� !������	GA3 ....................................... .......................................14  

II �2 .������ .......................................................................................................................15  

II�2�1. ����$	 
���
.......................................................  ..............................................15  

II�2�2 ..����	 ����= ...........................................................................................................15   

II�2�3.  ����$	 ����.................................................... .................................................16  

II�2�3�1 . .������ !#�� ���� ....................................................................................16  

II�2�3�2 . �'���� !#�� ����............................................................ .......................16  

II�2�3�2�1 .+���	 ............................................................................................................16   

II�2�3�2�2 . %��'��/	............................................................................. ...................17  

II�2�3�2�3 ..�	���	  ......................................................................................................17  

II�2�3�2�4 .+�6�	.......................................................................................... ...............17  

II�2�4. ����$	 ����1�  ...................................................................................................18  

II�2�4�1 .�:'9� .����	 �2 ����1�...............................................................................  .18  

II�2�4�1�1 . .�����	� !�;�>�	 ����1�  .......................................................................18  

II�2�4�1�2 .�	(�?(�/	  ..................................................................................................18  

II�2�4�1�3 .	!��6��	 <���/  ...................................................................................18  



II�2�4�1�4 .!�����	 <���/	  ....................................................................................19  

II�2�4�1�5 . @�'�'�/	 <��............  ........................................................................19  

II�2�4�1�6 .!���� ��7 ����
�-  ................................................................................19  

II�2�4�1�7 . !�'�'/	 ���;�	....................................  .................................................19 

II�2�4�1�8 .�	(�� )�	  ....................................................................................................19  

II�2�4�1�9 .!����/	 <���/	................................................  ......................................19  

II�2�4�2 .!�2A>�	 ����1��	  ............................................................................................19  

II�2�4�2�1.+�� � .��9� ��7 !9 7/	....................................................... ........................20        

II�2�4�2�2.B� .��9� ��7 !9 7/	�%���'� ..................................................................20    

II�2�5�2�3 .!���������	 !���)��	............................................................................... .....20  

II�2�5�2�4 .!�,������	 ����1��	 .....................................................................................20   

II�2�6. !�,	�>�	 �	��(��	 C 5 *��
 �
�	 �-��
�	 .....................................................22  

II�2�6�1 . �
�	 ! ����,���	 �  .......................................................................................22  

II�2�6�1�1 .���,�������	 � �
 .....................................................................................23  

II�2�6�1�2 .�	(�� �	 � �
............. .................................................................................23  

II�2�6�1�3 .����
� ���	 � �
 ........................................................................................23  

II�2�6�2 .!��'��	 �A5�9
�	 ! ���.................. ............................................................23  

II�2�6�2�1 ..;� ��	 ........................................................................................................23  

II�2�6�2�2 .!��?(�	 <���/	 .('�*................................ .............................................23  

II�2�6�2�3 .!����/	 <���B� �(�
 �A5�9
  ..........................................................24  

II�2�6�2� 4. C,	�:�	 �9�
�	 ! ���...................................................................... ........24  

II�3 . �������� ��������� � �
!  ......................................................................................26  

II�3�1 .�6�/	 +��
�-	.................................................................................................. 26  

II�6�2 .�6�/	 +��
�-	 ..................................................................................................30   

II�6�3 .�	�(���	 "���  ..................................................................................................31  

���	
III � ���"��
 ��
#�$ ...............................................................................................33  

III �1 .�,�'��	 ....................................................................................................................33  



III�1�1 .!��������	 �,�'��	 ..............................................................................................33   

III�1�2. 
�D�
�	 �,�'� ....................................................................................................33   

III�1�3.  ��;�	 �'� "���
 ..........................................................................................33   

III�1�4 .����	 �,�'� .......................................................................................................33  

III�2 .���	3 ........................................................................................................................34   

III�2�1 .��;�	 �'� ��6�
 ...........................................................................................34  

III�2�2 .�
 ��;�	 �'� &�) .............................................................................................34  

III�2�3 .!��������	 �,�'��	 &�)�
 .....................................................................................34   

III�2�4 .���	 �2 ��;�	 !�)���	 �� ..............................................................................34  

III�2�5 . ��;�	 !2�7 ��6�
 ........................................................................................35  

III�2�6 .��	( ����	 ��;�	 !2�7 !�)���	....... ...............................................................35  

III�2�7 . ��;�	 3��)��;�	 !�9�� ( ........................................................................35/36  

 �	
��VI . �%&���
 '�(�� )"���.............................................. .....................................37  

VI�1 .)"����� '�( ...........................................................................................................37   

VI�2 . 8,�
��	 !�E���................................................................. .........................................37    

VI�2�1 . &AD�	 �2 .................................................................................................37/38/39  

VI�2�2 . +�6�	 �2................................................................... .......................................39  

VI�2�3. &AD�	 �2 F��*� +�6�	 �2 ��� !�(�5 .�(�� %�� !���)� ..........................39  

  

 �����������............................................................................................................... ........40  

 �*��������� ......................................................................................................................42 


