
 
Ateneo de Manila University Convergent Messaging Platform 

 
 
 
 

In partial fulfillment of the requirements in  
 
 
 
 

CS 197: Integrative Project 
 
 
 
 

submitted to 
 
 
 

Luis F. G. Sarmenta, Ph. D. 
William Emmanuel S. Yu 

Department of Information Systems and Computer Science 
 
 
 

submitted by 
 
 
 
 

Ryan Gilbert Garcia 
Frederic Esguerra 

 
 
 
 

Ateneo de Manila University 
Loyola Heights, Quezon City 

 
 
 
 
 
 
 

24 February 2004 



2  

 

� � � � � � � � � 	 � 
 � � 
 � � �
�

� � � � � � � � �
�
�

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

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

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

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

� � � � � � � 
 �  � � � � ! � � � 
 �� � �� � � � � � � � � � " �

� � � � # � � � � �� � � � � � � � � � � " �

� � � � � � $� � � � � 	 
 � %�� � � � � 
 � � � � � � � � &�

� � 	 � � � ' � � � ( � � � � ! �� � 
 � � � � � � � � � &�

� � # � � � $� � � � � ) � � 
 � �� � � � � � � � � * �

� � ( � � � � $� � � � � 	 
 � %�� � � � � 
 � � � � � � � +� �

� � ! � � ( �� � � � ! �� � 
 � � � � � � � � � , - �

� � � � � � . � � %� � � �� � $�� � � � � � � � , , �

� � � � � � � � � � � �� � � � � � � ( � � � �� � �� � � � � � � � � , , �

� � / � � 0 
 �� �� � � � � � � ! � � �� $�� � � 	 � � ��� � � �� � � � � � � � , 1�

� / � � ( � 
 
 � � � � 	 � � ��� � � �� � � � �� � ! � � � �� � � � � � � � � � � , 1�

� / � � � � � 2� �
 � � � � � � � � � � � � � � � �� �� � � �� � � � � � � � , � �

� � � � � � 
 � � � � � � � � � � � � � � , � �

� � � �

�

�
�
�
�
�



3  

� � � � � � � � �
�

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

� � � �� � � � � �  � ! " #! $%�� &� ' %�( 	 	 � %�� � � #� �
���  � � � � � � � � 
 � ) � � 
 � � � � � � �
 * �� � � � 
 � ��� � � � � � � � �� � � � * * ��� � � �
 � � � � � � � � � � � �� � � �
���  � � � � * * ��� � � �
 � � � 
 � � � �� � � �
�

	 
 �� � � * * ��� � � �
 � � � 
 � � � �� � � � 
 �� 
 ��� 
 � � � � � � �� �� � � � � � � � � * � 
 � �� � � � � � � � � � � � � 
 � � � � �
� � � � � � 
 � ) � � 
 � � �� � � �� � � �
 � � � � � � � �� � � � 
 � � � ) � � � � � � � � � � � � 
 � � � 
 � ��� � � � � � � � �� � � � � � � �� � � #�
( � � �� � � � � � �� � � � � � � � � 
 � � * 
 � � �� ���� �� � � � 
 � � � 
 � ��� � � � � � � � �� � � � � � � �� � � %��� � � 
 � �� � � � � � � �� � � � � �
�� � � �� � � �
 � %� � � 
 � � � �� � � 
 � * 
 � � � �
 � � � � 
 � � � � ��� 
 � � � � �+� � �
 � � %� � 
 � � � � � � 
 �� � � * * ��� � � �
 � �
� 
 � � � �� � � #� , 
 ��� � � 
 � � � � � � � � 
 � ) � �� � � � � � � � � � � �
 * � � � � � � �� � � � 
 � � * � 
 � � � � � � � � � � 
 � * � 
 � � � � �
� 
 � ��� � � � � � � � �� � � � * * ��� � � �
 � � %� � 
 � � � 
 � � � �� � � � * � 
 � �� � � � � 
 � � � � � � � � � � � � � � � � � � � � � � � 
 � � �
� � � �� �� � � � � � ���+� � �
 � � 
 � � � 
 � ��� � � � � � � � �� � � �� � � � � � � � � � � � � � #� - 
 � � � � � � �� � � � � �� � � �� � � �
 � %� �� �
� 
 � �� � � � � � 
 � � �� � � 
 � * � 
 � �� � � � � � 
 � 
 � � �� � � � � � . � � � �� �� � � � �� 
 � � 
 � �� � 
 � � � � 
 � � � � � �
 � � � 
 � � � ��� �� � �
� � � � 
 � ) �* � 
 � �� � � � / � 
 � � * � 
 � �� � � � 
 � � � � � � � . � � � �� �� � � � �� 
 � � 
 � ��� � � � � � � � �� � � � � � �� � � #�

� 	 
 � � � * * ��� � � �
 � � � 
 � � � �� � � 0� � � � �� � � 
 � �� �� � � � � �� �� � � � %� � 
 � 
 � � 
 � � � ��� � �� � 
 � � � ��� � �

 �%�* 
 � � �� �� %� � � � � � � * * ��� � � �
 � � � � � � � �� � � � �� � �� � � � 
 � � �� #� � � � � 1� � � � �
 � � � * * ��� � � �
 � � � 
 � �� �
� �� 
 � � � � * � 
 � �� � � � � 
 � � � � � � � � � � � ��� � � � � * * ��� � � �
 � � � 
 � � � � 
 � �� � � � � �� � ��� � � ��
 � � � 
 � � � �� �� ���� � � 
 � �
� � � 
 � � � 
 � � � 1� � � � � �� � � � 
 � � � � � #� �

�
� 
 � � � � � � � � � � � � � � �

. � 
 ��� � � � � � � � �� � � � � 
 � �� � � � � � � � � 
 � � � � %� � � � � � � � � ��� �� � � � � � � � � � � � � � � � � � �
 �� � � � � ��� � � �� � � � � 3%� �

 � � � � � � � � �� � � � 
 $� � 
 � � � 
 � � �� � 
 � � �� � � � $� � � � � 4� � � � � �� � � � �� �� �� � � 
 � � � �� � � � $� � � � � � � � � � �� � � � � �� � � � �� � �� �
� � 
 ��� � � � � � � � �� � � � � � ��� � � �� � � 4� %� � � � � 
 4� 
 � 2� �
 � � � � � �� � � � � � 
 5� � 
 � � � � � � � �� � � 
 � 6� � 
 �� � 
 ��$� � � � � � � � � %� �
� � � � � � %� � � � � � � �� � � 
 � � � � � � � � %�� � � ��� � � �� � � � � 
 � � � 
 ��� � � � � � � � 
 �� � � �� � � � %$�� � � � � � � � �� � � 
 � � � � � � �� %�� � � � . � ( 4� � �
� � 
 ��� � � � � �� � � � 
 � � � 
 %� � � � � � %� 
 � � � � �� � � � 
 � �� � � � � � � � � � 
 ��� � � � � � � � �� � � � 7� � %� � � � � %� � � � � � �� � � � � � � � �� � � �
%� � � � �� � �� � � � � 
 � � � � � �� 4� � � � � %� � �� � � � � � �� � 
 � � � � � �� � � 
 � � � � � � �� %� � � � %� � � � � %� � � � � � � � � � � � � � � � � � �� � 
 � 
 �� �
� � � � � � � � � � � � � � �� � � � � � � � �� � � � 3%�� � � � � %� � �8� � � � %� � � � � � � � � � 
 ��� � � � � � � � �� � � � � � ��� � � �� � � � 
 � � � 
 �� � � � �
� 
 � � � � � 
 � � � %�� %�� %� � � � � � � � 
 � � %�� �� � � � � � � � � � � 
 � � �

� � � � � � �� �� � 4� �� 
 � � � � 
 � � � �8� � �� � � � � %�� %�%� � � � � � � � 
 � � � � � � 
 � 
 � �� � � � � � � � �� �� � � � � � �� �%� � � � � � � � � � ���
� � � � � �� �� �� � � � � � � � � �� � � � � ��%� � � � � � 
 5� � 
 � � �� � 
 � 4� � � � � �
 �$� �� � 
 � � � �� � � � %� � � � � � � � � � 
 � � %� � � � �� � � 
 � � � �8� � �� � � �
3%� � � � � 
 � � � �8� � �� � � � � � � � � � � � �� %� � � � $� � �� � � � 
 � � � � � 
 ��� � � � � � � � �� � � � � 
 � �� � � � � � � � � � � � 
 � � � %� � � � � � 
 � � � �

 � � �� � � � � � 
 � � � � � � � � � %� � � � %� � � 
 � � � �8� � �� � � � � $�%� � � � �

	 � � 
 � � � � � 
 5� � � 
 � � 
 �� �� � � � � 
 ��� � � � � � � � �� � � � � 
 � �� � � � � � ��� � � �� � � � � � � � � � � � � � 
 � ��8� � � � � � � � �� � 
 � � � �
� � � � � � � � � � %� � � � ��� � � �� � � � � � � �� � � %� � � � � � 
 � � � � � � � � � � � � � 
 � � � $� � 
 � � � �8� � �� � � � � � � �� � � � � � � � ���8� � � � 
 ��� �
� � � � � � �� � � � � � %� � �� � $6� � %� � � 
 � � � �8� � �� � � � %� ��� 
 � � � � �� � � 
 � � � � � � 
 � � � � � � �� � 
 � � %� � � � � �� � � � � � � � � � � � � � � � �
� � � �� $� � � � � � � � � � � �
�
� � 
 � � � � � � � � � � � � � � � � � � � � � � � �
� 3%� � � 
  � � � �� � � � � 
 � � � � � � � � �� � � � � � 
 � � � � � 
 5� � � � � � � � � 
 �� � � � � � � � � ��� � � �� � � � � � � � �� � 
 � � � 
 � � � 
 ��� �
� � � � � � �� � � �3%� � � 
 � � � � � � � %� ��� � � � �� � � � � � � �� � � %� � � � � � � � � � � 
 � � �� � � � � � � � � � � � 
 � � � �8� � �� � � � � � � � �� � � 
 � � � � � �8� � � �
3%� � � � �� � � � � 5� � � 
 � � � � � � �
 � � 4� � � � �� � � � � � � 
 ��� � � � � � � � �� � � � � � ��� � � �� � � � 
 � � � � � 
 5� � � � � �� � ���$� � %� �
� � � � �� � � � � � � � 
 � � � � � � � � � � 
 �� �� � � � � 
 ��� � � � � � � � �� � � � � � ��� � � �� � � 4� � %� � � � � � 
 � ��� � � � 
 � 
 � � � � � � � ��� � � �� � �
� � � � � �� � 
 � � � � � ��� � � � � �� �� �� � � � 
 ��� � � � � � � � �� � � � � 
 � �� � � � � � � � � � �� � � � 3%� � � 
 �  � � � � � ���� � � � � �� � � � � � � � � � 
 9

 � � � � � � � � 
 � �� � � 
 � � � � � � � 
 � � %� � � � 
 ��� � � � � � � � �� � � � � � ��� � � �� � � � � � � � �� � 
 4� � � � � � � � � � � � � �� �� �� � � � � 
 � � � � � � � � � �
� � � � � � 
 ��� � � � � � � � �� � � � � � ��� � � �� � � � � 3%� � � � 
 � �� � � 
 � � � � � � %� ��� � � � ���� � � � � �� � � � � � � �� � � � %� � � � 
 ��� �
� � � � � � �� � � � � 
 � �� � � � � ��� � �� � � � � � �� �� � � � � � � � � �� � �� � � � � � � � � � � � 
 � �� � � 4� � � � � � 
 � � � � �� � � � � 
 � �� � � � � � � � �

 � � � 
 � � � �
� 	 � � � : � � � � �� � � � � � ��� � � �� � � � ���� � �� � � 
 � � � � � � �� � � � � � � � � �%�� � ��� %� � � �� %� � � � � ��� � � �� � � � %� ��� � � 
 � � � � � � � �

 � � � � � � � ��� � � � � � � � %� � � � 
 ��� � � � � � � � �� � � � � � ��� � � �� � � � � � � � �� � 
 � � ��� � �� � � � %� � � : � � � � �� � � � � � � � � � � � �� � �
� � � ��� � � �� � � � � � � 
 � � � � � � �� � � � �� � � � � � � � �
 �� � � 3%�� � � � � � �� � � $� � $� �� � ��$� 
 � � � � � �� $� � � �� � � 
 � � 
 � � � � � � 5� �
� �� �
 �� 4� � � %� 
 � � : � � 
 � � �� 
 � � � � 
 � � � � � ; � 
 � �� � � � � � � 4� � � � � � � 
 � � � � � � � � $� � �
 � � � $� %� � � � �� � � � $� � $� � � � � 4� �� � � ��
� � � � 
 � � � � 4� � � � %�� � 
 �� � 4� � � � �� � � � � 
 � � � $� � � %� 
 � �� � � 
 � � � �� � � � $� � � � � � %� � � � %� $� � � $� � � � � � � � � � : � � � � � � �� �
� . � � � � � � � � �� � 4� 
 � � � � 
 � � 
 � � � 
 � �� � � � 
 $� � %� � � � � � � �%� � � � %� � � � 
 � � � � 
 � � � � � 
 � � � �� � � � � � � 
 � � � � %� � � � 
 � � 
 �

 � � � �� � � � %� � � � � ��� � � �� � � � � � � � �� � 
 � � %� � � � %� ��� 
 � � �� � �� � � � � � � � �3%� � � � %� � � � � � � � � 
 � � %� � � 
 � � � � � � � � : � � � � �� � �



4  

� � � ��� � � �� � 4� � � � � %�� %� � � � 
 � � � � $� � %� � � � � � � � �� $� � %� �
 � � � 
 ��� � � � � � � � �� � � � � � ��� � � �� � � � �� � � 4� �� �
� � � %� � �8� � � �

3%� � � � � ��� � � �� � � � � � � � �� � 
 � � � $� ��� 5� � �� %� � � 
 �� � � � � 
 ��� � � � � � � � �� � � 
 � �� � � � � �� � 
 � � � 
 � � � � 
 � � � � � � �
� � � �� � � � � � � %� � � � � . � � � � � � � 
 � 4� . . � � � � � � � 
 � 4� � � 
 ��� � � %� � � � � � 
 � < � . � � � � � � � � � � � � � � �� � � � � � � %� �
� � � � � � � �� �� $� � � � � �� � � � � � ��� 
 �� � � � � � � � � � � � %� � � � � � � � � �� �� $� � � � � �� � � � %� � � � %� ��� 
 � � � 
 � � �� � � � �� � � %�� � � 
 �  � � � �
�� � �� � � � � %� � ( � . ! � � 
 � � � � � �4� � � 5�� � 	 39� � � � � � � � � 
 � � � � � �� � � � � � %� � = 33� � � 
 � � � � � �� � 3%� � � � � � 
 �� � � � 
 � � � � � �� �
� %� ��� 
 � � � 
 �� � � � � �� � � � � %�� � � � $� � %� � � � %� $� � 
 � � � � 
 � � � � 
 � � � � � � � �� � � � 
 �� � � � � � �� � � � �
�
� � � 
 � � � � � � � � � � � � � �  � � � � � � � � � � � � � � � �
�
� 3%� 
 � � � 
 � � � � �$� � � � � � � � �� ��� 
 � � � 
 5� � � � � ��� 
 �� � � � � � %� � � �� � � � � � �� � �� � � � � � � �� � � � . � � � � � � � � %� � � %� � �
� � � � � �� � � ��� $� � �� ��� 
 � � � � � %� � � 
 � � � � � � � � $� � � � � � . � � � � � � � � %� � � 
 �  � � � � � � � � � � � � �� � %� � � � � %� � � � � � 
 ���� $� � � �
�� � � 
 � � � � � � �� %� � �� � � 
 � � � � � 
 � � � � � �� 6� %� � � � � 
 4� � %� � � 
 � � � � � � � � $� � � � � %� � � � %� � �� � � � � �� � � � � � � � � � 
 �
� � � � � �� � � ��� �� � � � %� � � � %� � � � � � 
 5� � �� � 5� � 3%
 � � � 5� $� � � � � � �� � � ��� �� � � � %� � � � 
 � � � � � � � � � � � � � � � � � 
 � � %� � � 
 � � � � � � �
� $� � � � � � 
 � >�

, �  � � � � 
 � � �� � � � � � � � � 
 � ��8� � � � 
 � � � � � 
 5� � � 
 � � � 
 ��� � � � � � � � �� � � � � � ��� � � �� � � � � � � �� � � � � � �
1�  � � � � 
 � � �� � � � � � � � � 
 � ��8� � � � � � ��� � � �� � � � � � � � �� � 
 � � � 
 � � � 
 ��� � � � � � � � �� � � � � � ��� � � �� � � �
� �  � � � � 
 � � �� � � � � � ���� �� � � � � 
 � � � � � � � � � � � � � � � � � 
 ��� � � � � � � � �� � � � � 
 � �� � � � � � � � � � 
 ��� � � � � � � � �� � �

�� � 
 � � � 
 � � � � 
 � � �
�
� � � � � � � � � %� � � �� ��� 
 � � 
 �  � � � � � � 
 � � ���� � � 
 � � � � � 
 � �� � >�
�
� �?�@� . � ( 9< � � � � � $A� �� � � � � � � � � � 
 � � � � � 5� � � � � %� � � � � � � 
 � � � � � � � � � � � � � � B
 � � � �� � � � . � � � � � � � � � � 
 � � � � � ��� �� 
 �
� %� � � � � � � �� � � � � 
 �� � � � � � � � � � � �� � � � � � � � . � ( � � C� %� 
 � � . � � � � � � � � � 
 � �� � � ( � � � � 
 � D� � �
( � 
 
 � � � �$4� � %� � � � ��� � �� � � � � � � � � � �� � � � � 
 � � �� � �� � � � � � � � �

·  < � . � � � � � � �C	 3� � � � � � � � � D� � �
·  � � ! � � � � 
 � �� � �� � � � � � � 
 � � � 
 � / � � , � � � � � � � � �� � � � � � � . � ( �C7. � � � 
 � � � � � �D� �
·  3( � B� � � � � � � � � � �� � � � � � � . � ( �C7. � � � 
 � � � � � �D� �

� . � ( 9< � � � � � $� �� � �� � � � � � � � � � ��� � � 9� � 
 � � 
 � � 
 � %�� � � � � 
 � � � ��� � �� � � � � �� �� �� � � � � ��� � � �� � � � � � � � � ���8� � � %� �
� � � � � � � �� � � � � � � ��� 
 �� 4� � %� � %� 
 � � � � � . � ( � � 
 � � � � . 7C. � 
 ��� �7� � �� $�B� ( � ��� �� 
 � � %� � � D� � � � � � � � � � � � � � � � � . � ( 9
< � � � � � $� � 
 � � � �� �� 9� � : � � � � � 
 �� � � � %� � � � � � � �� � � � � � � � ��� � � � � � 
 � � �� �� � � � � C� � � �� � � � � � � � D4� � � � � � � � $� ��� � 4� � %� �
� � � � � � � � � � : � � � � � � � � � �� � �� ��� � � � � � � �� � �� � � � � � � � � � � � � � %� ��� � � 
 �� � �� � � � � $� 
 � � � � � � � � � � %� � � � $� � � � � � � � � �
�� � �� � � � � � � � � � � � � � �� � � � � 
 � �� � � � � 
 � � %�� � � 
 � � � � � � � 3%�� � � � � ��� � � �� � � �� � �� � � � � � � � � 
 � �� � � 
 � � � � � � %� � � � �� � � � � �
� � � � � 
 $� � � � � %� � � � � � � � � � � � %� � � � � � � � �� � � �� � 
 � � � 
 � � � � 
 � � � %� � � �� � � � � � � � � � �
�

�
�

�

 �?� @� . � ( 9� � � � � 
 A� �� � � � � � %� 
 � � � � � � � 
 � � � � � ��� � � �� � � � � � 
 ��� � � $� � � � � � � �� � � � � %� � . � � � � � � � � � � � � � � � � 
 ��� �
� %� � � � � � %
 � � � %� � . � � ( � � � � 
 � � 
 � � � � � � � � � � � %� � 3	 � � � � � � ' ( � � � 
 � � � � � �� � � 3%�� � %� � � � � 
 � � � � � � � � � � � 
 � � �� � �
� � $� � � � � � � � � 
 � � � � � �� � � � � � � � � � � � 
 � �� � � 6� 
 � � %� 
 � �� � � �� � �$� � 
 � � �� � � � � � � 
 � � %�� � �� � � � 
 � �� � � 
 � � � � � � � � � %�� %�
� � � 
 � � � � $� � � 
 5� � � � � � � � � ���8� � � %� � � � � � � � �� � � �� � 
 � � � 
 � � � � 
 � � 
 � %�� � � � ( � � � � � �$4� � %�� � �� � � � � � � � � � 
 
 � � � � � � � �
� . � � � � � � � � � � � � � � � � �� �� �� � 
 � � �� �� � � � � � � 5�� � � � � � $� � %� � � �� � �� � �� $� � � �%� � �� � � � � � �� � � � � � %� � � � � � � � � � � � � � � � � �
� � ��� �� 
 � � %� � � E� �5� $� � � � �
�



5  

�
�
�

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

	 � $ %�
� � �

	 � � � � � � � �

� $ � #
� � � � � � � �
� � �  � � � � � � � �
� � � � � � � � &�

! � � � � �

� . � ( 9
� � � � � 
 �

' � � � � � � � � � ! � 
 � � ( � � � ( � � � 
 � � F�&+�

� . � ( 9
< � � � � � $�

� � � � ) � 	 � ( � � � ( � � � ( � � � 
 � � ; 
 � � �

� 
 � � � � � � �
� $� � � � �

� � * � � 
 � 
 �
� � � + � , � � �

, � � � � ( � � � ( � � � ( � � � ( � � � �

3� 
 �� � , �9�( � � � � 
 �� � � �3� 
 �� �
�
� � � � � � � � � %� � � � � �5� $� � � 
 � � � �� � � 
 � � � � � � � 
 � � %� � � 
 �  � � � >�
�

	 �?�( � � � � � � 
 � � � � � 
 � � � � � � � � . � � � � � � � ! �� � 
 �
 � � �� � �C( � . ! D�
� ( � ��� �� 
 � � %� � � � � � � � � 
 5� � � � � � � � %� � � � � � �� �� �� � � � � � � � �� � � � � � � � 
 � � C� . � ( 4� . . � ( D� � � �
� � � � � � � � %� � � � � � � � �� � � � 
 � � � �� � � � . � � � � � � � � � � � � 
 � � � � � � � � � � � � �
 � � � �$� � 
 � � � � � � � � 
 � � � � 
 � � �� �� � � 6�

 � � %� 
 4� � %� � � � � � � � � � � � �
 � � � � � � � %
 � � � %� � � � � � � � � �� � � � � � � � 
 � 
 � � � 
 � � 
 � �� � � � �� � � � � %� � � � � � � %� �

 � � � �� � 
 � � 3%� 
 � � � 
 � � � � 
 $�� � � � $� � � � � � � � � � � � � �� � � � � � � � 
 � 4� � � � � � � � � � %�� %� � � � � � � � � � � 
 � � � � � �
� � 
 � � 
 � � � � � �� � � � C�� � � � � . � � ( � � � � 
 D� � %��� � � � %� 
 � � �� � � � �� � � �$� � � � � � � � � � � � � � 
 � �� � � %� � � � � � � � � � �
C�� � � � ' ' � ! � ( � � � � 
 D� � � � � � � � � � � � � %� � 
 � � � �� � 
 � �� � �� � � � � � � � � � � � 
 � � 
 � � � � � 
 � � �� � � 
 �� %� 
 � � � � � � � � 4�
� � ��� �� 
 � � %� � � � � � � � � 
 5� � � � � � � � � ��� � � � : � � 
 � � �� 
 � � �� � � � � � � � � � � � � � � � � � � � � � %� �
 � � 2� �� � � � � � � ( � . ! �
�� � � � � � � � � � %� � � � 
 � � � � � � �� 
 � � 
 � � � � � �� � � � � � � 
 $� � : � � 
 � � �� � � � ��� � � �� � � � � � � � � � � � � �� � � � � � �� %� � . � �
� � � � � � � � � � � � � 
 � � �
�
# �?� 	 3�( � � � � � � � �
� 	 3� � � � � � � � � � � 
 � � 
 � � � � � � � 
 �� � $� � � � � � � � � � %� 
 � � � 
 � � � � � � �� � � � � � � � � � 
 � � � � � � � � � � 
 $�
� � %� 
 � � � � � � � � � � � � � � � � 
 � 
 � � � %� � � � � � � � � � � � � � 
 5� � � � %� �
 � � � 
 � � � � �� %� � %� � � � � � � � � � � %
 � � � �
= � $� � 9� � � � � � �
 �� � � � � � � �� � � � � � � 
 � � � �� �� � � � � � � . � � � � � � � � � � � � � $� 
 � � � : � � � � � � � 
 $� � � � � � � � � � 
 �
� � � � � � � � � � � � � � � � � 
 ��� � � � � �� � � C. � 
 ��� � � %� � � � B� < � . � . � � � � D� 
 $� � 
 � � � � �� � �� � � 	 3� � � � � � � � � �
� � � 
 � � � � � � ��� 5� C� 
 ! 	 4� # �� � � � � � %4� ! � � � � ( � 
 �� D� � � � 5�� � %� � � � � � � � � � � ��� 
 �� � 	 3� � � � � � � � �
� � � � �� �� � � �� � � � � � 
 � �� � �� 
 � � � � � %� �
 � � � 
 ��� � � %� � � � � �
�
( �?� . � 
 ��� � . � � � � � �� � � � � 
 � �� � � � � � ��� � � �� � �
� 0 � � � � � �� � ��5� � � � � � � � �� � � � � � � 
 ��� � � � � � � � �� � � � � � ��� � � �� � � � � � � � � � � 5� � � � � � 
 � %�� � �
� � � � � �� �� � � � �� � � � � ��� � � � � � � � � � �� $� � � � � � � � � 
 �� � � 
 � � � %� � � � %� ��� � � � � � � � �� � � � � ��� � � � ��� � � �� � � �� � �� �
� � � � � 
 � �� � � � %� � � � � �� � �� � �� � � � � � �� � � � �� � � � � 
 ��� � � � � � � � � � � � � � � � %� � � � � � � 2� � � � �� �� � � 
 ��� �
� � � � � � � � 
 � � ��� � � �� � � � $� �
�
! �?�G� � � � . � � � � � � � � � �7: � � � � �� � � �
� G. / � �� � � %� � 
 � � � � � � � � � 
 � �� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �� � 
 �� � � � . � � � �
� 
 � � � �8� � �� � � � � 
 � � � � � � � � � �� %� � %� � � %� ��� � � � � � � � � : � � � � �� � � � %� �
 � 
 � � �� � � � � � � � � %� � 
 � � ��� �� � � � � � � 9
� � � � � 
 � � � � �� %� � � � � � � 
 �� �� �� � � � %� �
 � %� 
 � 9� � 
 � � � � � $� � � � � � � �
 � � � $� � �
 � �$� �� � � �� � � � � G. / � � � � � 
 � �

 � � %� � �� : �
 ���� $� � � � � � : � � � � �
 ���� $� � � � � � ��� � � � � %� � � � � � � ��� � � �� � � � � � � 
 � � � : � � � � � � � � � � � � � � � � 
 �� �



6  

� � � � � � � � � � � 
 � � %� 
 � � %� � �%� � �� � � � � � � � � � � � � �� � � � � � � � � ��� � � �� � � � �
 � � � $� � : �� � � � � � � � � � � �G. / � � � � � 
 � �
� � � � � � � � � � �� � � � � � � � � � � �� � � � � %�� %� � � � � �� � � 
 � � � 
 � � � � � � � 
 � � � � � � � � � 
 � � 
 � � � � � � � 
 � 
 �� � � �� � � �
� � � � � � � � � � 6� � %� 
 � � � %� � � � � � � � � � � � � � � � 
 � � � � � ��$� �� � � 
 � � 
 � � � � � � � � � � %� 
 � � � � � 
 � � � � �� � �� � . # � � � �
� � 
 � � 
 � �
�
7�?�G� � � � . � � � � � �� � � � � 
 � �� � �
� 3%� � G� � � � . � � � � � � � � � 
 � �� � � � ��� � � � � � � ��� � � �� � � � � � � � � � � 4� 
 � � � �� � 4� � 
 � � � � � � � � � 
 � � � �
�� � � 
 � � � �� � � � � � � � � � � � � � � � � � � � � � 
 � � � � � � � � � � � � � � 
 � � � 
 �� � � � � � � � � � � �� � � � � �� � � � � � � � � � � � � � � � � %�
� � %� 
 � � � � � 
 � � %� � � � $� � %
 � � � � � � � � � � �� � � � � 
 � � � 
 $� G. � � � G. � � � � � � 
 � � � � � � 5�� � � � � � � � � � � � � �� � �
� 
 � � � � � �>� � � �� � 9� � 9� � �� � � � � � � � � 
 ��� %� � 9� � 
 � � 
 �
 � � � � 	 � � �� � �� � � : � � � �� � � � � � � � � �� � 9� � 9� � �� � � �� � � %� �
� 
 � � � � � 
 9� � � � � � � 
 � � � � � �� � %� 
 � � � � � � � � � � � � � � � � 
 � � � � � � � � � � � 
 $� � � �$� � � � � � � � � � � � 
 � � 3%� �
� � 
 ��� %� 
 9� � 
 � � 
 �
 � 
 � � � � � �� �� � � � � � � � � � ���8� � � � � 
 � 
 
 � � � � � � � �� � � � � � � � � � � � � � 
 � � � � � � � � � 
 � 
 � � � �
� � 
 � � 
 �
 � 
 � � � 0 �� %� 
 � � %� � � � � �� � $� � �%� � � � � � � � � � �� ��$� � � � $� � 
 � � � � � 
 � � � � � � � � � $� � � � � � � � 
 � 4�$� � �
�� � � %� � � � �� � 9� � 9� � �� � � � � � � �� �� � �� � � � � � 
 � � � � %� � � � � �$� � � � � � � � � � � � 
 � � � � � � � � � � � � � � � � � � � � %�
� � � � � � � � �

�
; �?�7� � � 
 � 
 �� � �G� � � �# � � � � �
� 0 �� %� � � � � 
 � 
 �� � � 
 � � � � 4� � � � � �� � � 
 � � � 
 � � � 
 �� � � � � �� � �� � � � � � � � � � 
 � 
 �� � 9� � � �� � � � � ��� � � �� � � �
� � �� � � � � � � � � � � � � � � � � � � � � � � � � � � �� � 3%� 
 � � � 
 � � � � � 
 � � $� � � � � � � � � � � 
 � 
 �� � � 
 � � � � >� � � � � �� � � 
 � � � � 4�
� � � �� $� 
 � � � � 4� � � � � � � � 9� 
 �� � � � 
 � � � � 4� � � � � � � � � � � � � � � � � 
 � 
 �� � � 
 � � � � � � 7� � �� $� 
 � � � � � � 
 � � � � � � � � � �

 � � 
 � � � � � � � %� � � � � � �� 9� � � � �� � � � � � � � 
 � �� � �� 
 � � 
 � 
 �� � � � 7� � �� $� 
 � � � � � � 
 � � � � � � � � � � � � � � � � 
 � � 
 � � � � � �
� %� � � � 
 � �� � � � � � � � � �� �� � � �� � � � 
 � � �� � � � � � 
 � 
 �� � � � � 3%� � � � � � �� � � � � H� � � � � � � �� � � � � � � � 
 � � � � � � � � � � � � %� � �
� � � �� $� 
 � � � � � � %� � �� � 
 � � � 
 � � � � � � � 
 � � � � � 
 $� � � � � �� � � 
 � � � � � � � � � � �� � � 
 � � � � � � 
 � � � $� �� � ��$� � %� �
� � � �� �� � � � %� � � � : � � � � � � � %� � 
 � � �� � � � � � 
 � � � � � � � � �� � � �� � � � �� � � %� � � � � � 
 � 
 �� � � � $� � � � � � . � � � � � � 9
� 
 �� � � � 
 � � � � � � 
 � � 
 � � � � � � � � � � � � � � � � � � %� � 7G# � 1� - � � � � � �� �� � � �� � � � � � � � � � � � � �� � � � � � � � � � %� � G. � �
� � � � �� �� � � �� � � � � . � � � � � � 9� 
 �� � � � 
 � � � � � � 
 � � � � � �� � � � � � � � � � � � � � � 
 � � � � � G. � � 2� � � � � � � � � � � � � �� � 4�
� � � � �� � � � � � � � � � � $� � � � �� � � 
 � � � � � � �� %�7G#E� � � �� �G. � � �
� �

� - 
 � � ! � � . � � � �%� � � � � � � � � � �
� 3%� 
 � � � 
 � � � � � � � �  � 
 � � � � � � � � � � � � �� � � %� � � $� � � � � � ; �
 � � � � � � � %�� %4� �� � � %� � � � � � 
 � ��8� � � � � � � 
 � 
 �� � �
� � � ��� � � �� � � � %�� %� �� � � � � 5� � � � � � � � � � � � � � � �� �� �� � � � 
 ��� � � � � � � � �� � � � � � ��� � � �� � � 4� � � � � � %� � � � � � � � � � � �
� %�� %� �� � � � � � � �� � 9� � � � � � ��� � � � � � � ��� � � �� � � � � � � � %�� %� � � 
 ��� � � � � � � � �� � � � � � ��� � � �� � � � � � $� � �� � � 
 � �
� � � �� $� � � �

3%� � � � � � 
 � ��8� � � � � � � 
 � 
 �� � � � � � ��� � � �� � E� � � � � 5� �� � � � � � � � � � � � � %� � � � 
 ��� � � � � � � � �� � � � � � ��� � � �� � � �
� � � �� $� � � � � � �� � � � � � � �� � � �%� � 
 � � � � � � � ��� � � � � � � ��� � � �� � � � � %� � � � � � � � � � � � � � � 
 � � � � � � � � �� %� �� � � 3%�� � � � 
 � � 
 �
� � � �� � � �� %� �� � � � � � � � � %� � � � � 
 � � � � � � �� � � � � � � � � � � � � 4� � � %� � � ��� � 4� � � � � � � � � � � 5� � � �� � � � � � � � � � � � � � %� �
��5� � �

3%� � � ��� � � � � � � ��� � � �� � 4� � � � � %� � � � %� 
 � %� � � 4� � � $� 
 � � � � ���8� � � 
 $� � � 
 �� � � � 
 
 � � � %� � � � �� %�� � � � �
� 
 � � � �8� � �� � � � � � %� � � � � %� �
 � � � 
 ��� � � � � � � � �� � � � � � ��� � � �� � � � � � � � 
 �� � � � � � � � � 
 � � � � 2� � 
 �� � 4� 
 � � �� � � � � �� � �� �
� : � � � � �� � � � � � � � %� � ��5� � �
�
- 
 � � � � � � � � � � �

3%� 
 � � � 
 � � � %
 � � � � � �� � � � � � � � � � � � � � %� � � � 
 � � � �� � � � � � � �� � � %� � � � � � �� � � � � � � � � � � � � %� � � � 
 � � � � � 
 5� �
; �
 � � � �� � � %� � � � %� � � � � ��� 
 ���� $� � � � � � � 
 � � � � � 
 5� � ��� � � � � � 
 � 
 � � �� � � � � ��� � � �� � � � � � � �� � � � � � � � ! � � � �� � � 
 � � � � � �� �
� � � � � � � � � � � � � � 
 
 $� � 
 � � � � �� � � 
 � � � �� � � � �� %� � � 
 �� � � � � � � � � � �� � � �� � 
 � � � 
 � � � � 
 � 4� � ��� � �� � � � %� � � � � � � � � � � �
� � 
 � � � � � � � �� �� � � � %� �
 � 
 � � �� � � � � � 
 � 
 �� � � � � � � � � � � �� � � %� � � � %� � � 
 � � � � � 
 5� 
 
 �� � � � � � %� � � � � � 
 � � � � � � �
� � 
 
 � � � �$� � : �� � � � � � �� � � 
 � � � �� � � � $� � � � � � � � � � � %� � � � 
 ��� � � � � � � � �� � � �� � 
 � � � 
 � � � � 
 � � � � � ��� 
 �� � � 
 � � � � � ��� �� 
 �
� � � � � 
 5� � 
 � � �� � 
 � � � � 
 � � �� �� � � � � 
 ��� � � � � � � � �� � � � � � � � � � � � � � � �� � � � � � 
 �� � � � � � � � 
 � � � 
 
 � � � �$� � : �� � �� � �
� $� � � � � � � � � �� � 
 � � � � � �� 
 � � � � �� � �� � � � � � � � � � � 4� � %� � � � � ��� � � �� � � � � � � � �� � 
 � � 
 � � �� � � � � � � � � � 
 � ��8� � � � � � �
� � � � � � � 
 �� � � $� � � � � �

3%� � � $� � � � � � � � � � � � � � � � �$� � %� � � � 
 � � � � � � � � � � � � � � 
 � � � � � � � � � � � %� � 5� $� 
 � � � � �� � � � � � � �� � � � �
� � 
 ��� 
 4� 
 � � � �� � � � � �� � � �� � � 
 � � � � �� � � � $� 
 � � �� � � � � � � � �� � � �� � � � � � � � ��� � � � %� � � � 
 ��� � � � � � � � �� � � � 
 � � � � �� � � %� �
� %���� � �� � � � � ' � � � � � ��� � %� � � 
 � � � � � 4� � %� � � %���� � �� � � � %� � � 
 � � � � � � � � � � �� %� � � � � � � � %�� %� � � � � � �� � � � � � � � . � �
� � � � � � �� � � %� � � � 
 �� � � 3%�� � � %� � � � � %� � � � %� � � %���� � �� � � � � 
 5� � � �� � � � � �� � �$� � � 
 � �� �� � � �� � � �� � � %�� � � �
 � �� � � �
� � � %� � �� � $� � 
 � 8� � � ! � � � �� � �� � � � %�� � � 
 � � � � � 
 5� � ���� � � � �� � � 
 � � �� � � � � � � � � � � � � � 
 � � 
 � � � � 
 � � � � � � � 5� �
� � � � � � � � � � � � � � %� � � � 
 ��� � � � � � � � �� � � � � � � �� � � %� � � %���� � �� � � � �

�
�

�



7  

- � 
 � � � * � � � � � � � � + � � � � � � � � �
� 3%� � � � 
 � � � � � � � �� � � ��� $� � � � � %� � � 
 � � � � � � � � $� � � � � �� � � 
 � � %�� � ��$� 
 � � 
 � � � � � � � � �� � � %� � � � � � � � � � �
� �� � 
 � � >�
�

�
; �� � 
 � � , �

�
� 3%� � . � 
 ��� � . � � � � � �� � � 	 � � ��� � � �� � � ( � � � � �� � 
 � � ���� � 
 � � � 
 � 
 �$� 
 � � � %� � � � �$� ��� 5� � � � � %� � � � � � � 
 5�
� � 
 � �� � � � 
 � � �� � 
 B� � � � 
 � � � � � 
 � � � �8� � �� � � � � � � � %� ��� � � � � � � � � %� � � � � � � � $� 
 � � � � � � � � ��� � %� � � � 
 ��� � � � � � � � �� � �
� � � ��� � � �� � � � � �� %�� � � %� � � 
 � � � �8� � �� � � � � � � � %� � � � 
 ��� � � � � � � � �� � � �� � 
 � � � 
 � � � � 
 � � � � � � �� � �� � � � � 
 � �� � 
 � � � � �
� � � %� � � �� � � �� � � � � � � � � � � � � � %� � � � � � � � � 
 � � � � � � %� � � $� � � � 4� � � � � � %� � � � � ��� � � �� � � � � � � � �� � � � � 
 $� � %� � � � � �
� � � 
 � � � � � � %� � � $� � � � � � ) � � � � � � � � � � ��� � � �� � � � � � � �� � � 
 � �� � � �� � � � � � � � � � � � � � � � � 
 � � %� � � $� � � � 4� � %� � � � � � �� � � 
 �
� � $� � � � �� $� � � �� �� �� � � � 
 ��� � � � � � � � �� � � � � � ��� � � �� � � � � � � � � �� � � � %� � � � � � � � � � � � %� � � � � � 
 � � � � � � %� �

 � � 
 � � � � � � � � 3%� � � � � ��� � � �� � � � � � � �� � � 
 � � %� ��� 
 � � 
 � � � � � � �
 �� � � � 
 � � ��� � %� � � � � � � � � � � � � � � � 
 � �� � � � � %� �
� � � � �� � � 
 � � � $� � %� � � � � � � � � 
 � � �� � 4� %� � � � � 
 4� � %� � � � � � $� 
 � � � � � 
 
 � �� � � 
 $� � %� � � $� � � � � � � � �� �� � 
 � � � 
 � �� �
� : � 
 � � � � � � � � � � � 	 � � � � � �� � � � 
 �� � � � � � � �� � 
 � � : � � � � �� � � � ���� 
 � � � � � ��� 
 �� � � � 
 � � %� � � � � � � � � 
 � � C� � � ��� � � �� � �
� � � � �� � � 
 � D4� � � � � %�� %� � %� � � � � � �� � � 
 � � � � $� � %� � � � � � � � � � � �� $� � %� �
 � � � � ��� � � �� � � � �� � � � � � � � 0 %� � � � � 
 �
� � � � � � � � � 
 � � � 
 � �� � � � � � � �� $� � � � � � � %� � 
 � � � � � � � : � � � � �� � � � � � ��� � � �� � � � � $� � �� � � 
 � � � � � � � � � � 
 $� � %� � � $� � � � �
� � � �� �� � 
 � � � 
 � �
� 3%� � � $� � � � � � � � �� �� � 
 � � � 
 � %� � � � %� � � � � � 
 ���� $� � � � � �� � � � � � � � � � � � � � � ��� � � 
 ��� � � � � � � � �� � �
� � � ��� � � �� � � � � � 
 � �� � � � 
 $� � %� � � $� � � � 4� � � � � � � � �� �� � � 
 � � ��� � %� � � � � %� 
 �8� � � � � � 
 � � � � � � %� � � $� � � � � �
�

�
; �� � 
 � �1�



8  

; � � � 
 � � � � � � �� � � � � � � � � $� �� � �� � � � � %� � � � � ��� � � �� � � � � � � � �� � 
 E� � �� � � 
 � � � �� � � � �� %� � � �� �� �� � � � � � � 
 5�
� 
 � � �� � 
 � � � 3%�� � � %� ��� � ��� � � � � 
 
 � � � �$� � : �� � �� � � � � 
 ��� � � � � � � � �� � � � � � ��� � � �� � � � � � � � � 
 � �� � � 
 � 2� � � � � � � 
 � � �
� � �� �� �� � � � ��� �� 
 � � � � � � 
 5� � 
 � � �� � 
 � � � � � %� � � � � � � 
 � 4� < �� 
 � 4� � � � � ( � ��� �� 
 4� � � � � � � %� 
 � � � . . � � � � 
 � �� � � �
� %� � �� � � �� � � 
 � � �� � � � 
 � � � � � � �� %� � %� � � $� � � � 4� � 
 � � � �� � � � %� � � � � � � � � � � 
 � � � 
 � � . � � � � � � � � �� � � � � � � 
 � � � 
 $� � %� �
� 
 � � � � � � � � $� � � � � � � � . . � � � � � � � � �� � � � � � %� � �� � $� �
�

�
; �� � 
 � � � �

�
� G177� � � � %� � �� � �� � � � � 
 � �%�� %�$� � � ���8� � � �� � � %� � �� � �� � � � � � � �� � � � � � � %�� � � 
 �  � � � � � � � � �� 
 ���� $4� � � � � � $�
� � � � �� � � � � � � � � � � %� � � 
 �  � � � � � � � � � � 
 � � 
 � � � � � � � � �� � � � 
 � � � � � � � � � � � %� � � � � � � 
 � � � %� � � � � � %� � � � � 
 � � %� �
� � � �� $� � � � � � � � G177� � � � %� � �� � $� � 3%� � � � � � � � 
 � � �� � � �� �� � � � �� � � � � � � 
 � � �� 
 � 4� � � � %� � � � � %�� %4� � � � � � �� � � � � � � �
� � � � �� �� � � � � � � �� � � ��� $� �
�
� 	 �G# � � � � � � 
 � �� � � � � � � � 
 �� � � � � � � � � 
 � � �� � � � � � �� � � 
 � � � � � � � 
 � � � � � � � � � � � � � � � � %� � � � 
 �� � $� � � � � 
 � � � � � �� �
� %� � � � � $� 
 � � � � � � � � � 
 � 
 � � %� . . � � � � � � � . � � � � � � � � �� � � � 3%� � � 
 � � � � � �� � � � � � � � � � � 
 � � %� � � � � � � � �� � �
�� � 
 � � � 
 � � � � 
 � � � � � � ��� 
 �� � � � $� 
 � � � � � � �� � 
 � � � � � 
 �� � � 
 � � 9� �� � � � %
 � � � %� � %�� � � � 
 � �� � � � � �� � � � � %� � � � 
 � �� � �
� � � � � 
 �� � � � � � � � %� � %� � � �� � �� � � � � � ��� � � � � � � � %� � G� � � � . � � � � � � � � � � 7: � � � � �� � � � � � � � �� �� � � �� � � � � � � � � G. / �
. 
 � � � 4� � %� � � � � � � � � � � � � � $� 
 � � � � 
 � � � � � � � � � %� 
 �G177�� � � ��� � � �� � � � � � � � �� � 
 � �
� �

	 ��� 
 � � �� � � � � �� � �� � �� � � � � � � � � �� � � � � � �� %�� � � %� � 7� � � 
 � 
 �� � � G� � � � # � � � � � � �� 
 � � 	 ��� 
 � � � �� � � � � �
� � � � � � � � � � � � � %� �
 � 
 � � � � � � �� � � � � 
 � � � � � � � � � � �� � � � � � ��� � � �� � � 4� � � � � � � ��$�� � � � � � � � 
 � �� � � � � � � � � � � � 
 � 
 � � � 
 � �
� � � � 
 � � �� � � � � 
 � � � � � � � 
 � � %� � � �� � � 
 $� � %� � � � � � 
 � 
 �� � � 
 � � � � � � 	 � � � � � � � � �� � � � � � ��� � � �� � � � � 
 � � � � �� � � � � � � � �
� � � � %� � � $� � � � 4� � %� �
 � � 
 � %�� � � � C�  � 
 D� � 
 � � � � 
 � �� � � � � �� � � � � � � � � � 
 � � � � � 3%� � � � � � � � �� � � � � � ��� � � �� � E� � � �� � � � �� �
�� � � � � � � 
 � � � � %� � � 
 � %�� � � � � � � �� � � � � � �� � � � � � � � � � � %� � � �
 � � � � �� � � � � � � � � � � � � 
 � 2� �
 �� � � � %� � � � 
 � �� � � �� �

 � � � �� � � � 
 $� � %� � � $� � � � � � 	 � 
 � � � 
 � � � � � � � � � %� � �� � � � � � � � � � � � %� � � � � � � � �� � � � � � ��� � � �� � � �� � � %� � � 
 � � � �� � � 6� � %� � �
� ��� � � 
 � � 2� � � � � � � � 
 � � �� � � � � � � � %� � � � � � � � �� � � � � � ��� � � �� � � � ���� � � � �� � � � 
 � %� � � � � %� � � � � 
 %� � � � � � � %� � �� � � � � �
� $� � � �� � ��$� �� � � � � %� � � � 
 � �� � � � 
 � � � � %� � � 
 � %�� � � � � 
 � �� � � � � �� � � � � � � � 
 � � � � �
�
� 3%� � 
 � � � � � � � : � � � � �� � � �� � � �  � � � � � � � ��� � � �� � � � %� � � � � $� 
 � � �� � � 5� � � � � � � �� %� 
 � � � � � � � � �� 9� � � ��� � � �� � �
� 
 � � � � � � � � �� � 9< ' � � 
 � � � � � � � � ��� � � �� � � � 3%� � 
 � � � � � � � : � � � � �� � � � � � � � � �� � � � � � � �� %� � %� � 	 ! . ' ( . � � � � 
 � � 
 �
� � �� � � � %� �G. � � 	 � � � �3%� � � 
 � � � � � %�� � � � 
 � � � � � %� �G� � � � . � � � � � �� � � � � 
 � �� � � � � � � �� �� � � �� � � �� � � %� � � �� � � � � �� � � � � %� �
	 � � � � � � � � �� � � � � $� � %
 � � � � � � � � � � � � �� � � �� � G1774� � �� %� � � � � � � �� �� � � � %� � � � � � � � �� � � �� � � � 
 � � � � � �� � � � � �

 � %�� � � � %� � 	 � � � � 3%� � � � � � � � �� � � �� � � � 
 � � � � � �� �� � �� � � � � � � � %� � 
 � � � � � � �
 ���� $� � � � � %� � G177� � � � ��� � � �� � �
� � � � � �� � 
 � � 
 � � �� � 
 � � 3%� � 4� � � � ��� � � �� � � � � � � � �� � 
 � � 
 � � �� � 
 � � � � �G# � � � 4� � # . 4� � � � � ) 
 � � �� � � ��� � � � � � � � � � �� %� � �
� � 
 �� � $� � � � � � � � � � �� � � �� � � � 
 � � � � � �� � � %� � � � � � � �� � � 
 � � � � $� � %� � � � � � 
 � � � � %� � � � � �� � � � %� � G. � � 	 � � � � G# � � � �
�� � � � 
 � �� � �� 
 � � 
 � � �� � � � � � � � � 
 � 
 � � � � � � � � � � �� � � �� � � � 
 � � � � � �� � � � � � . � 4� = 33� 4� � � � � � �� �� � � � � 5� � � � � � � � � � � �
� � � � � � �
�



9  

� 	 � � � 
 � �� � � 
 � � � � � �� � � 
 � � �� � � � � � 
 � � � � $� � � � � � � � � � � � � � � � %� � � � � � � � �� � � � � � ��� � � �� � � � � � � � �� � 
 � � 3%�� �
� �� 
 � � � � � � � %� � � � 
 � � � � � 
 � � � � � 
 5� � � � � �� � �� � � �� %� �$� � � � � �� � � � �� %� � %� � 7G# � � �� 
 � � � �� � � �� � � �� � � ��� � � � �
� � � � � � �� � � � � � �� %�� %� � � � � � 
 � 
 �� � � 
 � � � � � �
�

�
; �� � 
 � � � �

�
� 3%� � � � � � �� � �� � � � � � � %� � � 
 �  � � � � � %� ��� � ��� � � � � � � �� � � 
 � � � � � � 
 �� � � � � � ��� � � �� � � � � �� ��� 
 � � � � � %� �
� : � � � �� � � �� � � � 
 � �� � � � 3%� � � � � � �� � � 
 � � � %� ��� � 
 � %�� � � � %� �
 � � � � ��� � � �� � � � � � � � %� 
 � � �� %� � � � � � � � � �� � � ��
� � � �� $� � � � � � � � � 
 �� � � 
 � � � � � � � � 
 %� � � � � � $� � � %� 
 � � : � � 
 � � �� ��
 
 � 
 �� � � � 
 � 
 � � � � 
 � � � 4� � � � � � � � � 
 � � %�� %� � %� ���
� � �� � � � � %� � � 
 � %�� � � � � 
 � � � � � � � � �� � � � � �� $� � � � � � 3%� � � 
 � � � � � 
 5� � � $� 
 � � � � ���8� � � � � � � 
 �� � � � � � � � � �� � �
� � � ��� � � �� � � � � %� � � � � 
 � � � � � � � � � � � � � � 
 � � � � � � : �� � �� � � �� � � 
 � � � �� � � � $� � � � � 4� 
 � � � 
 � �� � � � � � � � � 
 � � � 	 � � � 
 ��� �
� � � � � � �� � � � � � ��� � � �� � � � � � � �� � � 
 � � � 
 � � : � � � �� 4� � � $� � � ���8� � � � $� � � � � � �� � � ��� $� � %� � � � %� �  � � � � � 
 � � 
 � � � �� � �
�� � � � � � � � � � � � 
 � 4� � � � %� � � � � � � � � � � �� � � � � � � � � � %� 
 � 7� � � � �� � � . � B� � ) � � � 
 � � � 
 %� � � � �%
 � � � %� � %� � � � ���8� � �� � � � � �
� � 
 � � � 
 � �� � � � � 3%� � � � � ��� � � �� � � � � � � � �� � 
 � �� � � %�� � � � � � � 
 � � � $� 
 � � � � � � � � � � � � � � 
 ��� � � � � � � � �� � � � � � � � � $4�
� %� 
 � � � %� � � � � �� � � � � 
 � � � � � �� � � � � � � � � � �� � � �� � � �� � � �� � � %� � �� � �� � � � � � � �� � � � � � � � � � � � � � �� � � � � � ��� � � �� � � � � � �
� � � %� � � � � � �%� � � � � 
 4� � %� � � � � ��� � � �� � � � � � � �� � � 
 � � � � � � 
 � � � � � 
 � � � %� � � � %� � � � � ��� � � �� � � 
 � �� � � � � � � �� � � � � � ����
� � ���� 
 � � � � 
  � � � � � � � � : � � 
 � � �� � � � � � 
 � �� � � � � � � %� � � � � �
 � � � ��� � � 
 � � � � � � ��� 
 ���� $� � � � � : � � 
 � � �� 
 � � � � 
 � � � � � 3%� �

 � � �� � � 
 � � � � � � � � 
 � � � � � 
 5� �� � � � 
 � %� 
 � ���� � � 
 � � � � � 
 $� � � � � : � � � �� � � . � � � � � ��� � � �� � � � � � � � � 
 � � � %� � 5� � � %� � � �
� %� � � �� � � � � �� � 
 � � � � %� � � � %� � � � � � � � � 
 � C� � 
 ��� � � � � � � � �� � � � � � ��� � � �� � � � � � � �� � � 
 D� � %� � �� � 
 � � � � � � � 
 � � � �
� �� %� �
�

�
; �� � 
 � � I �

�



10  

� 3%� � 
 � � � �� �� � � � 
 � � � � � 
 5� � 
 � � � � %� � � 
 �  � � � � �� � � 
 �� � 
 ��$� � �� � � � � � � � %� 
 � � � �� � � � %� � � � � � �� � � � � � �
� �� � � � � 
 � � � � � � � �� � � � � 
 � �� � � � � 3%� � 4� � %� � � �
 � � � � � � � � � � 5� � � � � � � � � � � : � � � � � � � � � � � � �� � � 
 � � � � � 	 � � � � %� � �
� 
 � � �� � � � � � �$� � %� � 
 � � �� � � � � � 
 � �� � � � � � � � � � � �� � � ��� �� � � � � � � � 
 ��� � � � � � � � �� � � � 	 � $� � � � � 
 � � � � � � � � � � � � � � � � �
� %� � � 
 � � � � � 
 5� � ���� 
 � ��� � � � � � � � %� � � � 
 � � � � � � � � �� �� � � �� � � � �3%� 
 � � � 
 � � � � �� � � � � � � � � � �
 ���� �� � � � � � � � 
 �� %�� � � � %� �
� 
 � � � � � 
 5� � � 
 � %� 
 � � � 
 %� � � � 
 $� � 
 � � �� �� � � � � %� 
 � � � � � 
 � � �� � � � � � �� � � ��� �� � � � � � � � � � � � � � �� � � � � � ��� � � �� � � � � � %�
� � � � �� � 
 � � � 
 � �� � � � � 
 � � �� � ��� �� � � � � 
 � �� � � � � � � � � � � �� � �
�

�
; �� � 
 � � " �

�
� 3� � � � 
 � %� 
 � %� � � � � � � %� � � � � � �� � � � � � � � 
 � � � � � � � � 
 � � � � � � � �� � � � � 
 � �� � � 4� � � � � � � �� � � 
 � � � 
 � � � � �
� � � ��� � � �� � � � � � � � � 
 �� � � � � � � � � � � � � � � ��� � � � � � � �� � � 
 � � � � � � � � � %
 � � � %� 
 �� � 5� 
 � : � � � � � �� � � � �� %� �� � � � � � � � � � � �
� 
 � � � � %� � � � � � � � �� � � � � � ��� � � �� � � � � � � � �� � 
 � � 3%�� � � � � �� � �� � � � � � � %� � 
 � 
 � � � � � � � %� � �� � � � � � 
 � � � � �� �� � �$�
� � � �� $� � � � � � � � ��� � � �� � � � � � � � � � 
 � � � � � �� � � � � 
 � � 
 � �
�

�
; �� � 
 � �&�



11  

�
� � � �� � � � � � � � � � � � ���� $� � � � � %� � � 
 �  � � � � �� � � %� � � � � � �� � � � � � � � � � � � ( � . ! 9� . � ( � � � � �� � � 
 4� � %� � � � � � �� �

� � 
 � � � � � �� � � � � � � � 
 �� � � � � � �� � � 
 � � � � � 
 � � �� � � 
 � � � 
 %� � � � 
 � � � � � � � � � � �� � � � � � � � �� %� � � � � %� � � � � � � � � 
 � � � 
 � � ��
� � � � � � � �� � � � � � � � � � ��� �� 
 � � � � � � 
 5� � 
 � � �� � 
 � � 3%�� � � %� ��� 
 � � � � � � � � � � � � � � 
 � � � � � �� � � � � � 4� � � 
 � �� � �� 
 �$� � %� �
� � � � � � � � 
 � � � � � �� � � � � � � %� � �� � 
 � � � 
 � � � � 
 � � � � � � � � � � 
 5� � 
 � � �� � 
 � � � � 
 � � � $� � � 
 � $� �� � � 
 � � � � � � �� � � � 
 ��� �
� � � � � � �� � � � � �� � � � %� � ( � . ! � � 
 � � � � � �� � 3%� � � � � �� � � 
 � � ���� � � 
 � � � � � � � � %� � � $� � � � �� � � 
 � � � � � 
 � � � � � � �� � � 
 � � �� �
� %� � � � �� � 
 � �� $� �

3%� � � � � �� � � 
 � �� � � � � � 
 �� � � � � � � � � �� � � � � � � 
 � � � � � � �� � � � � � ( � . ! � � � � � � � � � 4� �� � �� � �� � � � � � � %� �
� %� � 5� � � � � � 
 �� �� � � �� � � � � � � 
 � 9
 � 2� � � � �� � � �� � � %� � � � � � � � � � � 
 
 � � � � � � � � � � 5� � � � � 3%� � � � � �� � � 
 � � �� � �� $� � � �
� �� � � � � � � � � 
 $� � � � � %� � � � � � � 
 � � � �� � � 
 � � � � � � � �� � � �� � � � � � � � � ��� � � � � 
 � � 
 � � � � 	 � � � � � ��� � � ( � . ! � � � � � � 
 � � � �� � �
��� � �� � � �� � � �� � � � � � ��� 
 �� � � � � � �� � ���� � � 
 � � � � � �� � � %� � � � � � � � � �� � � � � 
 � � � � %� � � � ( � 
 
 � � � �$4� � %� � � � � �� � � 
 � �� �
� � � � 
 �� � � � � � �� � �� � �� � � � � � � � � � � � � ��� � 
 �� � � �
�

�
; �� � 
 � � * �

�
- � � 
 � �$ � � + � � �  � " * �
� 3%� � � � � � � � � � � � � %� � �� � 
 � � �� � � � 
 � � � � � � �� � �� � �� � � � � �� � � � %� � � 
 �  � � � 4� � � �� �$� � � � � � � � � � %� �
�� � � � �� � � � � � � � � � � � � � � � 
 5�� � � � $� � � � � � ! � � �� � �� � � � � � � %� � � 
 � � � � � 
 5� � � � � �� � �� � � � � � � �� � � � � � � %� �
� � � � � �� � 
 � � � � � � �� � � � � � � � �� � � 
 � � � � � � � 3%� � � � � � � � � � � � � � � � � � � %� � � 
 � � � � � �� � � � � � �%� � 
 � � �� � � � � � � �� � � ��� �� � 6�
� � � � � � %� � � � � � � � � 4� �� � 
 � � � � � � � � � � � � � �� � �� � � � � � � �� � � � � � � � � �� �� � � �� � � � � � 
 � � � � � 
 � � � � �$� � � � 
 � � � � � � � � �
� � � � � � � �� � � �� � 
 � � �� � � � � 3%� � � 
 �  � � � � � ���� 
 � � �� � 
 � � � � � � � � 
 � � � � ��� � %� � � � � � � � � � � �� � � �� � � � 2� � ��� $� � � � � � � ���
�� � �� � � � � � � �� � � � � � � ��� � � � � � 
 � � � � � � � %� � � � � � � � 
 � � �� � � � %�� � � � � � ( � � � � 
 � � � � � � 
 �� � � � � � � 
 � � 
 � � � �� � � � � � � �� � � � � � �
� � � � � � � � 
 $� � � � � 
 � � %� � � � � � �� � �� � � � � � � � � �� � 
 � � �� � � � � � � � � � � � � � � � � � � � � � � � �� � � ��� $� �

�
- � � � 
 � � � � � �  � � � � � � � 	 � � �  � � � � � �

	 � � � ��$� � � � � � �� � � �� � � � � � � �� � � � � � ��� � � �� � � � � � � � �� � 
 � � � � � 
 �� � � � � 
 � � %� � . � � � � � � . . � � � � � � � � �� � �
� � � � � � � � �� � � � � �� � � � � � � � � � � � � �� � � � � � � %� � � � . � � � � 
 � �� � � � � � � %� � � � 	 ! . ' � � ; ) 4� � � � � . � � � � 
 � �� � � � 
 � � �� �� � �
�� � � 
 � � � �� � � � � � � � � � � � � � 4� � � � � �� $� � � � � � � � � � � � � � � %� � 	 � � � � � 4� � � 
 � � �� � �� � � � � � � � � � �� � � � %� � � 
 � � � � � 
 5� �

; � � � 
 � � �� � 
 � � � � � � � � � � � � �%� � � 
 � � � � � 
 5� � � $� �� � �� � � � � � � ��� 
 ���� $� � � � � � � � � �� � � ��� $� � � 
 � � � � � � � �� � �
� � � ��� � � �� � � � � � � %� � � � � �� � ��� �� � � � � 
 � �� � � � � � � � � � � �� 4� � 
 � � �� � 
 � � � 
 � �� � � � � � � � � � 
 � � � � � � � � � � � � � � � � � � �� � � � � � 4�
� � � � 9� � � � 
 � � � 
 � � � 
 � � ! 7E� � � � $� 
 � � � � � � � 
 � � � � � � �

�



12  

� / 
 � � ' � � � � � " � � � � �%� �  � * � � " � � � �  � � � � � � � � �
�
� 	 �?�0 
 �� �� � � � � � ��� � � �� � � � � � 
 � 	 ! . ' ( . � �
� � 	 � $� � � � ��� � � �� � � � %� � � � �� %� � � � � � � � � � 	 ! . ' ( . � � � � $� �� %� 
 �� � � 
 � � � �
� � � � � � � � � � � � � �
 � �� � � � � � � � � � � �# 	 � � ( � . � 	 � � ��� � � �� � � �3%� � � � � � �� � � 
 � � %� � �� � �� � �� � � � � � � %� �
� � � � %� � � � � . � � � � � � � � � � �� � � � � %�� %�� � � � � � � � %� � � . � � � � � � � � � � � � � �� � � � � 
 � � � � � 
 � � � � � �� � �� � �� � � � %�� �
� � � � %� � � � %� 
 � � � ��� � %� � � 
 � � � � � �� � � � � � �%� � � ��� � � � � � � %� � � . � � � � � � � � � � �� � � � � � � �3%� � � . � � � � � � � � � �
� � � � � � �� � � � %� � � 
 �� �� � � � 
 � � � � 
 � � � 4� � � � � �� � � �� � � � � � 
 � � � 4� � %� � � � � � � � � � � � � � � � %� 
 � � � � 
 �
 � � � � � 
 � �� � � � �
� � � � � . � � � � � � � � �� � � �3%� � � � � %� � � � %� � �� � � � � � 
 $� 
 � � � 
 � �� � � � � � � . � � � � � � � � � � � 	 � � �� � �� �
� � � � ��� � � �� � 4� . � � � � � �� � 	 � � ��� � � �� � 7: � � � �� 4� � � � � � 
 � � �� � � � �� � � �� � 
 � � � � � � 
 � 
 � � � 
 � � � � � �
�
� # �?� � � � � �� � � � �� $� � � � � �� � 	 ! . ' ( . � �
� � 	 
 � %�� � � � ��� � %� � � �� � � � � � � � � � 
 � � � � 
 � � � � � � � � � � � 
 $� � %� � � � � ��� � � �� � � �� � � � � �  � 
 � � ��� � �
� ! � � �� $�� � � � � � ��� � � �� � � � � � � �� � 
 � 2� �
 � � � %� � � � � � �� � � 
 � � � � �� � �� � � � 4�
� %� � � >BB� � � � � � �
 � �� � � � � � � � � � � � � � B� � � � � � � B�� � �� �  � � � � 	 � � � 
 � �� � � �� � � �� 4� � %� � � � 
 � � � � � ���� � %� � � � ���
� � � � ��� � � �� � � � � � 
 
 � � � �$� � � � �� $� � � 
 $� � %� � � � � 
 � �3%� � � � � 
 � � � � � � �� %� 
 � � � � � � 
 � 
 � � � � � � � � � � � � ��� � � �� � � �
�
� ( �?� � � � � � � � � � � �� $� � � � � �� � 	 ! . ' ( . � �
� � ! � � � �� � � � � %� � 	 ! . ' ( . � � � � � � � �  � 
 � � 
 � � � �
� %� � � >BB� � � � � � �
 � �� � � � � � � � � � � � � � B
 � � 
 � �� B�� � � : �%� � �� �3� � 
 � � � � � � ��� � � �� � 4�
�
� � , �� � 
 � � � �

� 2� � � � . � �� � � * � � 
 � � ' � � � � � 3 � � 
 � � #2� � / #���
� � � � #� � � � � 
 #� �� � �� � � #� � � � � � * #� � � 
 � � #� ' � � � � � 3 � � 
 � � � . � �� � � � � � � �
� � �  �  � * * ��� � � �
 � � . ) � � � 
 � � � � � � * * ��� � � �
 � �

�
� � 4�� � 1� �

� 2� � � � . � �� � � * � � 
 �#5� ' � � � � � 3 � � 
 � � #2� � � #5�
� � � � #� � � � � 
 #� �� � �� � � #� � � � � � * #� � � 
 � � #� ' � � � � � 3 � � 
 � � � . � �� � � � � � � �
� � �  �  � * * ��� � � �
 � � . ) � � � 
 � � � � � � * * ��� � � �
 � �

�
/ 
 � � 	 � � � � � � � � � �  � � � � � � � � � � � �%� � �  � � � � � � �
�
� %$ 0 � 
 � � �
� 	 � � � . � � � � � ��� � � �� � � �� � � � � � �� � � � � � � �� � 	 ! . ' � � ; ) � �3%�� � � � 
 � �� � � � ��� � � � � � � � � � � � 4� � � 
 � � � � 4�
� � � � �� $4� � � � � �4� � � � � � � �2� � 
 $� � � $� �� � � 
 � � � �� � � 
 � � � 
 � �� � � 	 � � � � � � � 	 � � � � � � %� � � 
 � � � � � � � �� � 4� � %� � 	 ! . ' � � ; ) �
� � 
 � �� � � � � � � � � � � � � � � � 
 � �� � � � � � � � � � � � � � E� � � �� � � � � � � � � � � � � � � � � ���� 
 � � � 
 �� � � � � � %� � 5� � � 
 � � � �� � 
 � �� $�
� � � � � � � � � � � � � � � � � � � � � � � %� �
 � � � � � �� �� � � � � � 
 � � � � � � � �

3%�� � � � � �� � � 
 � � � �$� �� � � � � � � %� � 
 � 
 � � � � � � � � � 
 � � � � � � � � � � � � � � � � � � � %� �%� � � � � � � � � ��� �%� � � � %� � �� � � �
� �� � � � � � � � � � 
 � � � � � � � %� � 5� �� � �� � � � � � � �� � � � � � � � 
 � � � � � � � � � � � � � � � � � %� � � � � � � � � $4� � � � � %� 
 � � � � � �� � � � � ��$�
� � � � � � � � � � � � � � � � � � � 
 � � � 
 � �� � � � %� �
 � � �� � � � � � � %
 � � � %�� %� �
 � � � 
 ��� � � � � �� � � � �
�
� %$ 0 $ � � � �

# � � �� � � � 	 ! . ' � � ; ) 4� � � � � %� 
 � � � 
 
 � � � � � � � ��� � � �� � � �� � � � � � �� � � � � � � �� � 	 ! . ' . 	 � � � �3%�� � �� � � � � � . � �
� � � ��� � � �� � � � %� � � � � � � 
 � � � � 
 � 
 � � %�� � � � � � � � � � � � � � � � � %� 
 � � �� � �� � � 	 � � � � � � �3%�� � � � � ��� � � �� � � � � 
 � � � � � � � � �� �
� %� � � � � � � � ��� � � 
 � � 
 � � � � � %�� � � � � ��� � � � � � � � � � � �4� � � ��� � 
 � � 
 � � � � 
 $� � %4�� � � � � � %� 
 � � � ��� � � 
 � � 
 � � � %� � � � 
 � �
� � � � � � � � 
 $� � %� �( � � � � � � � � � � � 
 5�< 
 � � � C( � < D� �
 
 
 
 
 
 
 
 
 
�



13  

�
/ � 
 � � � � 1 � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

, �D� . �� �� � � � � � � � � � 
 � � � � 2� �
 � � � � � � �
G� � � �1� � � � � �� � �7� � �
 � � � � � � �J� � , � � � : ?�
G177�	 � � ��� � � �� � � ( � � � � �� � 
 �
� ! # . � �

1�D�. �� �� � � �= � 
 � � � 
 � � � � 2� �
 � � � � � � �
= � � � �� � � � � 
 � � 
 �
7�� %� 
 � � � � � %� � � � ��� � �� � >�

� . � ( �B� . . � ( � � � � � � � � �� � �
. � 
 ��� � � � � �� � � � �� %�� � � � � � � �� �� $�%� 
 � � � 
 � �C� 
 ! 	 4� � � � � � � � 
 �� 4�# �� � � � � � %D�

� � �D�! � � � �� � � � � � �3� � �� �
� � G1� ! K�, � � �1�

G1� ! K77�, � � �
G	 � 	 � ( � � � � � �� � � �� � � � 	 � � �1� - �
	 � 	 ( = 7� 	 � 3� , � I � � �

� � G177�	 � � ��� � � �� � � ( � � � � �� � 
 �
�
�
�
� � � � � � � � � � 2�
�
( � . ! � � � � � 
 � � � � � � � � � �� �� � � �� � � � � � � 
 � � � � � ! � � � � � � � � � � ) � ��� � � � � � � � � � � � 5�� � � � � � �� � � 
 � � � � � �
�
	 3�( � � � � � � � � � � � � � 
 � � � 5�� �< � . � � 
 � � � � � � � � ) � ��� � � � � � � � � � � � 5�� � � � � � �� � � 
 � � � � � �
�
< � � � � � � �4� . � � . � 
 � %� � �� �@7: � 
 � � � � � 
 � � 
 � � � �� � �7: � � �� � � A� � 	 � � �� � � 90 � � �� $4�1- - , �
�
� � ���� � 4�# � �  � � �� � ( �4�@G. / � �� � 	 � � �� � A� � . � � � �� � � � � 
 ��� � � �� � � � ( � �4�1- - � �
�
. � � � � � 9= � � � � �4� � �� %� 
 � 4�@G� � � � . � � � � � �� � � � � 
 � �� � A� � ) E� � � ���$4�1- - , �
�
� � � � 
 � 4�3� � 4�@� � 
 � � 
 9
 � � � � �G� � � � � 
 � � 
 � � � �� � A� � . � � � �� � � � � 
 ��� � � �� � � � ( � �4�1- - - �


