
� � �� � �� ��� �	 
 � �� �
 �� � ��

4u S.r.l.



� � �� � �� ��� �	 
 � �� �
 �� � ��

�



� � �� � �� ��� �	 
 � �� �
 �� � ��

�

� � � �� �

� ��� � � � � � � � � � � � ..............................................................................................................................................................5

� ��� � � � � � � � � � � � �� � � � � � � � �� �� � �  � � � � � � ........................................................................................................6

� �� �� � � � � � � � �� � � � � � � � .......................................................................................................................................................10
2.1.1 Database Centrale di Registration e Certification Authority (RA/CA-DB) ............................................................10
2.1.2 Database del Giornale di Controllo delle Certification Authority (CAJG-DB) .....................................................11
2.1.3 Database del Giornale di Controllo della Time Stamp Authority (TSAJG-DB).....................................................11

� �� �� � �  � � ! ! � �� � � � � � ........................................................................................................................................................12
� �� �� �� ��� � � �� �� � " � �#� � �� � ��� � 	 � �$�� � � � ........................................................................................................................12
� �� �� �� ��� � � �� ��� �	 
 � �� �%� 	 �$�� � ....................................................................................................................................12

� �� �� � � � � � � � �� � � � � � �%� &�� � � � � ' � �( � ) � � � �� * � ) � � �� � �) � � � ' � +� � �� � � ! � � � � � ....................................................................13
� �, �� � � � � � � � � � ' � � � � �� �� ) � � � � � � � ' � � � � �� �  � � �) � � � � � ........................................................................................................14
� �- �� � � � � � � � � �� � � � � � ) � � � ...............................................................................................................................................15

! ��" � # �� � �� � � � � � � � � � � � � � � �� � � �� � � � # � � � �� � $� � %� #&�� � � � � %� � � ....................................................16

� �� � � � � � � � � �� �  � � �� ! ! � � � � � � � � � � � .................................................................................................................................18
� �� �� � � ! � � � �� � � � � � � � � � .....................................................................................................................................................19

' ��� � � � � � � �� � � � %� � � � � � �� � �� � � � � � � � �� � � �� � � � � � �� � �� � � � � � � � �� � � �� � � � � � � � � � � .......................26

( ��� � � � � � �� � �� � � � � � � � �� � � �� � � � � � � � � � � .............................................................................................................27

- �� �� � � � � � � � �� � � �� � � � � � �� � � � � � � � � � �� � � �� � � � � � � � � � � ......................................................................................................28
- �� �� � � � � � � � �� � �� � � * � � � � � �� �� � . ) � � � ' � � � � �� � � �� � � � � � � � � � � ..............................................................................................33

6. CLIENT DI  FIRMA DIGITALE .....................................................................................................................................34

6.1 PANNELLO DEL CLIENT DI FIRMA DIGITALE...................................................................................................................35



� � �� � �� ��� �	 
 � �� �
 �� � ��

,



� � �� � �� ��� �	 
 � �� �
 �� � ��

-

� ��� ) � 	 * � � +�* ) �

, � �
 � � / � � � � 0	#� #��#� "#$�1 � 	 � �#	 �� � � � � � �#� � � 
 � " � �	 � � ��� � �� �#� � #
 0�� �#� � �� $�	 
 � � � �
 �� � �� � 2� " � � � � " � �� � � 	 � �$�� � � �� 3�- 456
�� �� � 	 
 �� ��� �&

� � 
 � " � �#� � � � �� � � � � � � 
 �, � 	 � � �* ) � � � � - * 	 �� . � / � ) � 	 � �� 6� � 7� � � � � �
 � � � � � �� � � 	#0� 	 � � � � � � #� � � � � � � � 	 � � � � 	 �
� � � 
 	 � $�� � �� � � � 	 � �� �� ����� � � 8� �� �� � � � � �9

� � 
 � " � �#� � � � �� � � � � #� 0�: � � � 	 � �0�/ � � �* ) � � � � - * 	 �� - . � / � ) � 	 � ��6� �� � � 	#0� 	 � � � �� � #� � �� � � � 
 �" � 	 � � �#� � � � � ; #	 ��<� � �
� 7� � � � � �
 � � � � �� #� ��� �� � 	 � � � � 	 � �� � � 
 	 � $�� � 9

� � 
 � " � �#� � � � � ��� � � � � �1�� 2� � �� 	 �/ - �� , � � 3� � / 4� �, �+�* ) � � � � 
 � , � �* ) � � �#� � �� � � � �� / � 	 � �0�/ � � �� 5 �( 67� � � 
 ��� � � � ) � �
#0� 	 � � � ��� ��=�� � � 	 � #�� ��� � � ���� � � 8� 9

, � 
 � " � �#� � � � � ��� � � � � �1�� 2� � �� 0�	 
 � � � � �� � * / � 
 � ) � �� � � � �� 1� 	 �0�/ � � � � �� � * / � 
 � ) � �� 0�	 
 � � �6� � #� � �=� � ���88#� � �
� � 	 � �$�� � � ��3�- 45�

� � � � � � 0� � �#� � �� 7�" � � � � � � � �� #� �#� " � � � � 	 �#� � �� $�	 
 � � � �
 �� � �� � 0� >� � "" � 	 � � 	 � � ��88� �#� � � ���88� � � #� � � 	 � �$�� � � �� � � � ; �� 7�
" � 
 	 � � � � 
 � � � � � � � �� " � � " � 00#	 � �� #� � �� �� #� 
 � 
 � � � �� �� (� � � #
 � � ?� � � 
 � � �0#�� 2���� � �	 � � � � 
 � � � � � � � ��=� � � � � � +6�#00� 	 � � " �
� �"0#"�� �7��0	#�� � � �� ?� � ��� � 
 � 	 � � � 	 � � #� � � #@� � �� . � � � � #� �� � � 	 � �$�� � � �� � � �� � 	 � �� � �7� � � ; �� 7�� " � 
 	 � � � � "#� #� 
 � � � � � � � �� " �
" � 00#	 � �� #� � �� �� #� 
 � 
 � � � �� �� " �� 0� 	 �� � � #
 � � � 
 � � � � � � �� 0�	 
 � � � �
 �� � �� � � � 8* �� � (� #7� � �� � � � ) � � ; � � #0� 	 �
� 	 �� �#
 	 � $�� � 
 � � � � � � � �� 0	#� � ""#� � �� $�	 
 � � / � �� � " � � "" � � � � ) � � � �� � #
 0� � � 	 � " � � � � �� "#� #� 
 � " � �� �� �� � #� � 
 � � � �+6� 
 � � � 	 �
?� � � � #� �� � � 	 � �$�� � � �� � � �� � 	 � �� � �7� � � ; �� 7�� " � 
 	 � � � � "#� #� 
 � � � � � � � �� " � � � �"0#"�� �7�� 0	#�� � � �� " �� 0� 	 �� � � �� 0�	 
 � � � �
 �� � ��
0* 	 � � � � (� #7� � �� � � � ) � � ; � �#0� 	 � � � 	 �� �#
 	 � $�� � 
 � � � � � � � ��0	#� � ""#� � ��$�	 
 � � / � � � � � � � ) � � � � �� � � � �#0� 	 � � � � � � ��=�� � � 	 � #
� � ��� �"0#"�� �7#�0	#�� � �#+�

, � �
 � �0� 	 
 � � � � �� ��� 
 � � � � 	 � �� �� � ���88� 	 � �� � 	 � �$�� � � ��3�- 45�(� ��� � 	 � �� � �7� �� ; �� 7��" � 
 	 � � � +�" �� �" � �" � 00#	 �#�
 � 
 � � � �� #�#
#�� �� #6�� #� �0�	 
 � �� �
 �� � �� �� � 8* �� 6�" �� �" � �� �"0#"�� �7��0	#�� � � ��� #� �0�	 
 � �� �
 �� � �� �0* 	 � � �

� � � 0� 	 � �� #�� 	 � 6� 0� 	 � ?� � � �#� 	 �
 � � 	 � � � ��� 0� � �#� , 6� , � �
 � � 0� 	 
 � � � � � � �� �� � � 
 	 � 	 � � �� � 
 � " � �#� � � � � ��� � $�	 
 � � � �� � #� � 
 � � � �
� #� �� � 	 � �$�� � � ��	 ��� " � �� � ��" � �� 
 � 	 � � � 	 � �� � �� � � ��A�0� 22��� ; � �(� � 	 � �$�� � � �#� �� � � ; #	 ��<�0� 22��� ; � +�

                                                          
� �� ��0	#� � ""#�� ��$�	 
 � �� ��� � � � #� � 
 � � �#�7�� � � � 
 � " ���#��� �2� " � � � ��#�" �� � � � 	 � � � B� � C6�� �0	 � 7� � � � �� � � 	 � � 8�#� � � � �� � � �$��� � � ; � � � #� ��� � � � ��� � #� � 
 � � �#
$�	 
 � �#6� � � � ; � " ; � (�
 0	#� �� +� � � �� � #� � 
 � � �#�$�	 
 � �#� � #� � �� � � ; �� 7� � " � 
 	 � � � � � � �� $�	 
 � � � 	 �#6� ��� � � 	 � �$�� � �#�3�- 45� � � ��=� �� � � � � � #� �� � � � � � � �� � � ; �� 7�
0� 22��� � � � ""#� �� � � � � ��� � � ; �� 7� � " � 
 	 � � � � � �� $�	 
 � 6� ��� � � 	 � �$�� � �#� � � ��� � � � 	 � �$�� � � �#� � � � �; #	 ��<� � ; � � ; � � 	 ��� " � �� �#� ��� � � 	 � �$�� � �#� � � ��=� �� � � � �
� 08�#� � �
 � � � � � ��� 0	#� � ""#� � �� $�	 
 � � 0� >� � "" � 	 � � �� � � 
 	 � �#� � #� � �=� 
 
 �� � � � � � �� � #� � 
 � � �#� $�	 
 � �#� � �� � � � � 
 � 	 � � � � � 
 0#	 � �� � (; � " ; � � � �� $��� � � B� � C
� #� � �=� 
 
 �� � � � � � �� � � � �� � �� � �#	 � � � � 
 0#	 � �� � � � 	 �#6� $�	 
 � � �� � �
 �� � �
 � � � � � � � � � � � � � �
 � � � � � 
 0�� 
 � � � � ; #	 ��<� D� � � � +6� �� � 2� " � � � ��� � "0� � �$�� ; �
� � � � E� � � � � �� � � � � � �� � � "#� ��� � #� � 
 � � �#� $�	 
 � �#� �� � $#	 
 � �#� � B� � C� � � �� � 	 � �� � �7� � 
 � 	 � � � � � 
 0#	 � �� � "#� #� �� � �� " �� �� � � � � $��� � �� � $#	 
 � �#� � E! � ! � �
. � � � � #� ��� 0	#� � ""#� � �� $�	 
 � � � � ���88� � � � � � �"0#"���7#� 0	#�� � �#� ?� � �� � � � � � � 
 � 	 � � � 	 � � #� � � � � � #@� � 6� ?� � " �#� " � 	7� � ?� � �� � 	 � 0#"��#	<� � � �� � � 	 � �$�� � � �
3�- 45�� �� � ��� � 	 � �� � �7� �� ; �� 7��" � 
 	 � � � 6�#��	 � � � � � � $$� � �� � 	 � � �� �$�	 
 � � � � ��=; � " ; � � � �� � #� � 
 � � � �� � � �$�	 
 � 	 � &� ��� � � �� #�#� � � ��=; � " ; � � � �� � � 	 � � 8�#� � � � � ��$���
� ��#� �0� ��" � � #� � #��#�" �� � � � 	 � �� B� � C�7�� � � �� $$� ��� � �#�� � ��� #
 0� �� 	 �� � ���� �� 
 � 	 � � � 	 � �/ �� #� � � "" � �



� � �� � �� ��� �	 
 � �� �
 �� � ��

F

� ��� 	 / - �� � � � � 	 � �� � ) � 	 � �� �� �� * 
 9* ) � ) � �

� =�
 0�� 
 � � � � 8�#� � � � � ��� �$�	 
 � � � �
 �� � �� � � � ��=� 
 2��#� � �� � � � � �" � � 
 � � � � $#	 
 � � �7#� � 8�� � � � �� �7�� � � � � $$� � � � � � � 6�" � � #� � #
�=� 	 � ; �� � � � � 	 � �, � �
 � 6��
 � � �� � � � ��� �	 � � ��88� 8�#� � 6��=� � � �7� 8�#� � �� ��� �
 � " � �#� � �� � ��" � 
 � � � � ��� #
 0#� � � � �&

·  � � � � 8� , � �� � ) � 	 � �� �� ��� � 
 �, � 	 � � �* ) �� �� � 	 � �0�/ � � �* ) �� � � - * 	 �� . �: � � $� � %� # ;
� � � � 2� " � � � #� " � �� � 2��� � 
 � � �� � � � � � . � 6� � � � � "" �2��� � 7�� � � � � � � #� �� � 
 #� � ���A� � 
 2� � � � � 6� � � �� ?� � �� � "#� #

 � � � � � � � � � � � 
 � " � �� � � � � � � � � �� � �� $#	 
 � 8�#� �� � � � � "" � 	 �� � � ��� � 	 � 
 �" � 	 � 8�#� � � � #� � 	 ��� � � � 
 ��� � � � � � �� (� � +6� ��
	 � 
 �" � 	 � 8�#� � � � � �� 
 	 � 00�� � �� � � � � 8� � (��� � � 8� +6� �� � � � � � #��� 
 � � � � � �� 
 	 � 00�� � �� � � � � 8� 6� �� � 	 �� ; �� " � � � 	 �� � 7� � � � � � 
 ��
� � � � � �6���� � 	 � �$�� � � ��� 
 � "" �6��� ���" � � �� ��	 � 7#� � �� � ��� �� � �

·  � � � � 8� , � �� � ��� �* 	 ) � �� �� ��� * ) � 	 * ��* �� � ��� �� � 	 � �0�/ � � �* ) �� � � - * 	 �� . �: � � <� %� # ;
� � � � 2� " � � � #� " � �� � 2��� � 
 � � �� � � � � � . � 6� � � � � "" �2��� � 7�� � � � � � � #� �� � 
 #� � ���A� � 
 2� � � � � 6� � � �� ?� � �� � "#� #
	 � 
 �" � 	 � � �� 
 ��� � 7� � � �� " �
 � �$�� � � �7�� � � ��� � 7�� � � � �� #
 � �� � � � (�� � 	 �� ; �� " � � � 	 �� � 7� � � � � � 
 ��� � � � � � �6� �� � � 	 � �$�� � � �� � 
 � "" �6� ��
��" � � �� ��	 � 7#� � �� � ��� �� � +�

·  � � � � 8� , � �� � ��� �* 	 ) � �� �� ��� * ) � 	 * ��* �� � ��� �� �
 � �� � � 
 9�� � � - * 	 �� . �: � � � <� %� # ;
� � � � 2� " � � � #� " � �� � 2��� � 
 � � �� � � � � � . � 6� � � � � "" �2��� � 7�� � � � � � � #� �� � 
 #� � ���A� � 
 2� � � � � 6� � � �� ?� � �� � "#� #
	 � 
 �" � 	 � � ��� � � � ��
 ���� 7� � � ��" �
 � �$�� � � �7��� � ��� �7�� � �� � ��� �� � � �(
 � 	 � ; � �� � 
 0#	 � ���	 ��� " � �� � � +�

·  " � 8�� ��� 
 
 �) �, � 	 � +�* ) � �� ��� � $� �
� ��#�G � 2�0� 	 ��H� 
 
 �� �" � 	 � 8�#� � �� � ��� � � � 2� " � �� �� � � 
 �" � 	 � � �#� �� �� � 	 � �$�� � � �#� �� � � ; #	 ��<&�� � � � ""#�� #� " � � � ��#�"#�#
�	 � 
 �� � � � � 	 � �$�� � � �� 3�- 45� � �� � � �#	 �88� 8�#� � 6� � " � �� " �7� 
 � � � � � � � � 0� 	 � � � � �� � � � � � �� � ; � � #0� 	 � � #� � ��H�� � � 	 � #� � � ���
	 � � � �0	#�� � � � �(� � � 	 � � � �+�� � ��� �" � � 
 � �� � $#	 
 � � �7#�� 8�� � � � �� �

·  " � 8�� ��� �	 
 � �� * 	 � � �� � ��� �� �
� ��#� G � 2� 0� 	 � �� � 
 � " � �#� � � � � ��� � � � � � ; � � #0� 	 � � #� � #� � $�	 
 � � $#	 � � � (� �"0#"�� �7#� ; � 	 � 1 � 	 � � ?� � �� � � 
 � 	 � � � 	 � � #
� � #@� � +&� 0� 	 
 � � � � � � �� 	 � "0#� "� 2���� � � ��� � � � � � �� � 	 � � 	 � � �� � � � #7� � � � 6� � �� $�	 
 � 	 � � �� � 	 �� ; �� " � � � � �� � � 	 � �$�� � 8�#� �
(	 ��� " � �� � � #�� � 	 � �$�� � � �� � � � � � � �$�	 
 � � ��� � ��� �� � +6�� ��$�	 
 � 	 � ��� �� � � �	 ��� " � �� � � �� � ��� �� � �

·  � � 	 1� 	 �� �  �: � � � = * 	 >�� �
 � � 	 * � * / * �;
� �� � �0#�" � 	 � � � 
 D� �#�" � 	 � � � 
 D� �0� 	 � �=� 	#
 � 8�#� � � � �� � � � � E#	 � � � � 	 � � � � ��� � 	 � � � � � � �� � �" � � 
 � � � � $#	 
 � � �7#� � 8�� � � � �� &
?� � " �#� " � 	7� 	 � � � 7� � � "" � 	 � � �� � � 	 � #� � � ""#� � #� � " � 	7� 	 � 0� 22��� �� (� � � � 	 � � �+� � �� � �0#� " � 	 � � � 
 D� � � � " � 	 � � � 
 D� 6� 0� 	

 � 	 � � � �	 � � ��� 
 �
 ��#	 � � ���� � � 
 � � �#� � � ��� � 0	#0	 �� � � � � � E#	 � � � ��� � � � � � E#	 � � � �� � � � � 	 � � �6� � � � ; � � � � $	#� � � � � � ��� � � #�
� �"0#� �2���� I �� �� � � #�#�0�J�" � 	7� 	 �� " � � 	 � ��

·  � � 	 1� 	 �� � � �: � �
 � �� � � 
 9�� � � - * 	 �� . ;
� ��#�G � 2� � #� �$� � 8�#� � ��� I � � � � �0� 	 � ��� 	 ��� " � �#� � �� 
 � 	 � ; � � � � 
 0#	 � ��� � � 	 � �$�� � � � &�#0� 	 � � � #� � � � � � � 	 � �$�� � �#� � �� � � �
	 ��� " � �� �#� � � � � � � � � � � �� � � 	 � � 6� � � � �>� � � � �� � � � �� K� � 0� 	 �#� � �� 
 	 � 00�� � ; �� " �� � �� � � � � 8� � � ; � � � � 7#� #� � $$� � � � � 	 � � ��
#0� 	 � 8�#� � �� ��$�	 
 � �� � ��� #� � 
 � � � ��� #� �
 � 	 � � � � 	 � �� � 
 0#	 � �� �

·  � � 	 1� 	 �� � �  �: � ) ��) � �� � 	 � �0�/ � � � �� � � � � , � 	 * � * / * �;
� � 	7� 	 � � �� 	 � � � � 0� 	 � �� � 7� 	 �$�� � � � �� 7� ��� �� I � � � �� � � 	 � �$�� � � �� � � � � � � �� %�� � � � � � � �7� �#� � #� � �� � � � �� � �� � � � � � � � 6� � �
� ��
 � � � � �#� � #� � �� � " � � "" � � � � � � � 8� �0	#0	 �#� � � ��� � � � � � � �� � � � � � � &� / � � 0� 	 �#� � ��0� 22��� #�(
 	 � 00�� � ; �� " �� � �� � � � � 8� +
0� 	 ��� �7� 	 �$�� � �� ��7� ��� �� I �� � 	 � �$�� � � ��

·  � � 	 1� 	 �� � �  �: � �
 - � = � �
 - � �� �	 � / � * 	 . �� / / � , , � 	 * � * / * �;
� � � � 2� " � � � �� 	 � � � �0� 	 � �� �0� 22��� � 8�#� � � � � �� � � 	 � �$�� � � �� � 
 � "" �� � � � � ��� � � � � � (� � 	 � �$�� � � � � � � 7#� � � �#� � � �" �+� � � ��� � � � �
%�� � � � � ��
 � � � � �#� � #"� � � � � 
 � � � � � � #� � �� � � 	 � �$�� � � �� � 
 � "" �� � � ��� � " �� 
 #�� � � � � � � � #� � �� � 	 � �� � �7� � � � � &� / � � 0� 	 �#� � �
0� 22��� #�(
 	 � 00��� ; �� " ��� �� � � � � 8� +�0� 	 ��� �7� 	 �$�� � �� � ��� � 	 � �$�� � � ��� �� � ��� �� � � �



� � �� � �� ��� �	 
 � �� �
 �� � ��

C

·  � � 	 1� 	 �' � 1� 	 �� ��� * 
 �� �/ � 	 * �� �	 
 � � *
� � 	7� 	 �, � 7� 	L , � �#
 �� ; � �0� 	 
 � � � � � � �� 	 � � � #
 ��� 	 � � 
 � "" � 
 
 �� � �� �#
 � 
 � � � 	 � � �� � � �0	#
 	 � 
 
 �� � 00��� � � �7�� � �" � 	 �2� �� �
" � ��� � 	 � � � 6� � � � ��$�	 
 � 	 ��� � �
 �� � �
 � � � � � � #� � �� � � 	 � � � � 8�� ��� � �� $�	 
 � � � �� � � � #0� 	 � �#	 � � � � 	 � �$�� � �#�0	 �
 � � � �� 	 � 
 �" � 	 � 	 ��
" � �� � �$��� �� � � � 	 � �� �� ���#
 �(#0� 	 � �� #� �� � � � �� ; � �� ��0	#�� 8�#� � �� � � � �� ; D� � ! �� � ��� � � 	 � � � � 8�� ���� ��$�	 
 � �#0� 	 � �#	 � +�

·  � ��� ) � �� ��� � , � �* ) � �� � ��� � 	 � �0�/ � � ��� � � ) � �
� 00��� � � �7#� � ��� � � � � ��  � " � �#� � � � � �� � � 	 � �$�� � � �� � � � � � � &� 	 �� ; �� " � � � � � " � � 	 �� #� � � �� � � 	 � �$�� � � �6� 
 � " � �#� � � �#� � �� � � � �
� � 	 � �$�� � � ��" � ��� �1 #	@"�� � �#� �� � 
 ���� � � � � ��

·  � � 99* 	 � * �* ) %��) � �� ��� ��� ) � �� ��� � , � �* ) � �� � ��� � 	 � �0�/ � � ��� � � ) � �
� ��#�G � 2�� � � �� � �#�� �0	#�� � �#�� � 
 ��� � � � � "" ��� " � � 	 � �6�" � �� � ��#0� 	 � � � � � �� " �� 
 � � � �� �  � �0� 	 � �� � 
 � " � �#� � �#� D��� � � � � �
� ��� � � � � ��  � " � �#� � � � � �� � � 	 � �$�� � � ��� � � � �  � � � � � � � #� #� � �� � � � � 2� " � � � � E� � D� � �0� 	 � ��� �#
 �� � � � 
 ��� � � � � � �� ��� " � 00#	 �#
� ��� �0	 � 0� 	 � 8�#� � �� � ��� �	 �� ; �� " � � 6��H� � ?� �" �8�#� � �� � ��� �	 �� ; �� " � � �� �� � � 	 � �$�� � 8�#� � 6����	 ��� " � �#�� � �� � � 	 � �$�� � � ��� 
 � "" ��

·  � ��� ) � �� ��� �	 
 � �� �
 �� � �� �� � ��� * / � 
 � ) � �
� 00��� � � �7#� � ��� � � � � �� � �	 
 � � � �
 �� � �� 6� �� � 
 	 � � #� � �� 	 �� ; �� � � 	 � � 
 � 	 � ; � � � � 
 0#	 � ��� � � 	 � �$�� � � � � � �� " � 	7� 	 � � � � 6� 0� 	 � ��
$�	 
 � � � �
 �� � �� � � � �� � #� � 
 � � � �� � � � � � � 6� �� � 0	#� � 8�#� � � � �� � #� � 
 � � � �� $�	 
 � � �� � #� � � � � � � � � 	 � � 6� �� � 7� 	 �$�� � � � �
� #� � 
 � � � ��$�	 
 � � ��� #� �� � � � ""#�� ��� ���" � � �� ��	 � 7#� � �� � ��� �� � �� 
 �� � � � � ��

·  � * 
 9* ) � ) � ��� ��� 	 �� � * 
 	 � 0��
� �2	 � 	 �� � " � � � �� ; � � � � � �� � 
 �� ; � � � ; � � �
 0�� 
 � � � � � #� �� � � � � � � � � � "" � 	 �� � � ��� � 
 � " � �#� � � � 	 �� �#
 	 � $�� � � � � �� � � 	 � �$�� � � �6
� � ��� � 	 �� ; �� " � � 6� � � ��� � ��" � � � � �� 	 � 7#� � 6� � � � � � � 	 � �� � 	 
 � � �88� � � � �� � � � � � 
 	 � 00�� "0� � �� ��88� � �6� � � #� 0� 	 � �� 0	#
 	 � 
 
 �
" � 	7� 	 �� �� � 0�0� 	 ���0	#
 	 � 
 
 ��� ��� � � �

·  � * 
 9* ) � ) � ��� ��? � 	 �0�/ � �� � ��� * / � 
 � ) � ��� �	 
 � � �
� �2	 � 	 �� � � � ���88� 2��� � " �� � " � �� " � 	7� 	 � � 00��� � � �7�� � � � � 	 � ��� � ; � � � � �� 0	#
 	 � 
 
 � � � 00��� � � �7#� � ��� � � � � �� � �	 
 � � � �
 �� � ��
0� 	 �� $$� � � � � 	 � ��� �7� 	 �$�� � �� ��$�	 
 � �� � ��� #� � 
 � � � �6�� � ��� �� � � � �� � 	 � � �� �� � ��� ���" � � �� ��	 � 7#� � �� � ��� �� � �� 
 �� � � � � ��

� � � $�
 � 	 � � � � � � 0� 
 �� � � " � 
 � � � � � � " � 
 � � � � � � ���� " � 	 � � �=� 	 � ; �� � � � � 	 � � 
 � � � 	 � �� 6� � 7�� � � 8�� � � #6� � ��H�� � � 	 � #� � � �� � �" � � 
 �
� � $#	 
 � � �7#�� 8�� � � � �� &

·  �H�) 0	 � , � 	 � � � � 	 � �/ � ) � 	 � �� �� ��� 
 
 �� �" � 	 � 8�#� � �� � � " � �#� � �� � ��� �� � �� �� � ��� �� � 9
·  ���, * � � * , �, � � 
 � �� ��
 � , � �* ) � �� � 
 9* 	 � �� �� �� � ��� �
 � 	 � ; � �� � 
 0#	 � ���� � � D� � � 9
·  ���, * � � * , �, � � 
 � �� ��9� 88��/ � +�* ) � �� �1� 	 �0�/ � �� ��/ � 	 � �0�/ � � ��� �� � � �(� � � � �� �� � � � +9
·  ���, * � � * , �, � � 
 � �, �/ � 	 * �� ��	 � / / * �� � �� �0�	 
 � �� � ���* 
 �� 00��� � � �7��(, � 7� 	L , � �#
 +9
·  �H�) , �� 
 � � � � �� , � 	 1� 	 � �) � � 	 ) �� � � �� � �, � � 
 � � � ) 0* 	 
 � � �1* � � +�� ) � � �� � � ; � � 0#""#� #� � $$� � � � � 	 � � �� � $�	 
 �

� � �#
 � � �� � �� ��� #� � 
 � � � �6�� 8�#� �6�
 � "" � 
 
 ��0� 	 �� #� �#�� � 
 ���#0� 	 � �#	 ��� � ��" �" � � 
 � 9
·  �H�) , �� 
 � � � � 
 ��� � � � ) � �� �) � � 	 ) �6� � ; � � � � ���88� � #� ��� " �" � � 
 � � � �� $�	 
 � � � �
 �� � �� � 0� 	 � �� � 	 �� ; �� " � � � � �� � � 	 � �$�� � � �� � �

� � 7�
 � 8�#� � �� �� ��$�	 
 � �� �0� 	 ��� �$�	 
 � �� ��� #� � 
 � � � �9
·  �H�) , �� 
 � � � � 
 ��� � � � ) � �� � , � � 	 ) �6� � ; � � � � ���88� � #� ��� " �" � � 
 � � � �� $�	 
 � � � �
 �� � �� � 0� 	 � �� � 	 �� ; �� " � � � � �� � � 	 � �$�� � � �� � �

� � 7�
 � 8�#� � �� �� ��$�	 
 � �� �0� 	 ��� �$�	 
 � �� ��� #� � 
 � � � ��



� � �� � �� ��� �	 
 � �� �
 �� � ��

M

� � � � � � � � � � � � � �

Amministrazione

Produzione

Altri …

� � � � � �

Utenti
Interni

Utenti
Esterni

	 � � � � 
 � � � � �

 � � � �

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

	 � � � � 
 � � � � �

 � � � �

� � � � � � � � � �

� � � � � � � � � � � � � �

Amministrazione

Produzione

Altri …

� �  

� � �

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

	 �

! �

� � � ! � � � � � " � � � � � ! � � �

	 � � � � 
 � � � � �

 � � � �

& 	 �  � � �  

'

� �
 � 	 � �� �N�� 	 � ; �� � � � � 	 � � � � � 	 � ��



� � �� � �� ��� �	 
 � �� �
 �� � ��

5

� � �" � � � � "" �7� �$�
 � 	 � �� ����� " � 	 � ��=� 	 � ; �� � � � � 	 � ��� �� � 	 
 �� �� � � ��� #
 0#� � � � ��

( � ) � * � �� + , , � � � � �& � - .� � � � � �
	 .� � � � �* � �%� � � � � � � � 	 � � � � 
 � � � � �

	 � � � � 
 � � � � �

 � � � �

	 .� � � � �* � �%� � � � � � �
	 � � � � 
 � � � � �

! � � � � � �  

� � � � �#�
� , , .� � � � � � �

Componente di
Verifica Doc.

Firmati (librerie)

Componenti di
Crittografia

(librerie)

Componenti di
Crittografia

(librerie)

 � � / 0 �( � ) �� � � + � �

	 .� � � � �* � �� � � �� � � , , .� � � � � � �

	 .� � � � �* � �1 � � � � � � � ' � � � 
 � � �
� � � + � � � � �

� � � � � � � � " � / � � � � � � " � � � � � � � �

� � � � � � � � � �  

� � � � � � � � �  
� � � � � � �& 	 �  '

� � � � � �
� � � � � 2 � � .� �

Componente di
Log Firmato

( � ) �* � � �1� � � � �1 � � � �
* � ..� � 	 �

	 � � - �1 � � � � �1 � � � �

( � ) �* � � � � � � � � � � � � � #� � � �
! � " 	 � - � )

� � � � � � � � � � #� � � �
	 � � � � � .�

	 �

! �

! � " 	 � - � )

	 �
3� + � � � .

	 � 4%- � )

� � � � � � � � � �

� � �
3� + � � � .

� � � 4%- � )

� �
 � 	 � �� �N�� #
 0#� � � � �� � #$�1 � 	 � �0� 	 ��� �� �	 
 � �� �
 �� � ��



� � �� � �� ��� �	 
 � �� �
 �� � ��

� 4

� �� �� � � � 8� , � �� � ) � 	 � ��

, � �
 � �0	 � 7� � � �� 	 � �� � � � 2� " � �� � � � 	 � ��&

� � � � � � 2� " � �� � � � 	 � �� �� ��� � 
 �" � 	 � � �#� �� �� � 	 � �$�� � � �#� �� � � ; #	 ��<�(� � E� � D� � +
� � � � � � 2� " � �� � �� �#	 � � �� �� ��� #� � 	#��#�� � ��� �� � 	 � �$�� � � �#� �� � � ; #	 ��<�(� � O D� � +
� � � � � � 2� " � �� � �� �#	 � � �� �� ��� #� � 	#��#�� � ��� � � �
 � �� � � 
 0�� � � ; #	 ��<�(� � � O D� � +

� �� � � � 2� " � �� � � � 	 � ���� ��, � �
 � �"#� #�
 � " � �� ��� 	 � 
 �� � ����� � ! � �� . � �#0� � "#� 	 � � �� �	 � 2�	 � �(	 � �� � " � �� �- +�

5 �6 �6 � � � � � 7 � � � � 	 � � � � � .� �* � � ! � � � � � � � � � � � � � � 	 � � � � 
 � � � � � � � � � + � 8 � � � � 0 �9! � " 	 � - � ) :

� �� � � � � 2� " � � � � � � 	 � �� � � � E� � D� � �%� � � � � 
 � " � ��#� 
 � � �� � � � � � � � �� " �� 
 � � � �� �  � � � �� � 
 
 �� �" � 	 � 8�#� � �#0� 	 � � � ��" � ��" � 	 7� 	
G � � � � � � � 	 � �� � � �� � 
 
 �� �" � 	 � 8�#� � 6� � � " � �� � �#� � � � #0� 	 � 	 � � �� � � � � " ��#� 0	#�� � �#6� � � � � "" �2��� � "#�#� � � 
 ��� #0� 	 � �#	 �� � �
� 
 
 �� �" � 	 � 8�#� � � � � ��� � � � � � � � � ��� � � � �� . � � " �#� � � � � 2� " � � / � � � � � "" �2��� � � � � ; � � � �� � #
 0#� � � � �� � ��� � � � � �� 
 � " � �#� � � � � �
� � 	 � �$�� � � �� � 	 � 
 �� � � � � � �� " �� 
 � � � �� �  � � � � � � � � � � � � � "" �2���� � � ��� � 	 � � � � � " � � 	 � � � � ��� � 	 � � � �0	#�� � � � � � � ��� � � � E� � � 
 � � �� � � �
� � ��� " �� 
 � �� ��� 
 �� 	#P<�#0� 	 � � � �� � #
 � �
 � � � 1 � <�� 00��� � � �7#�

� ��� � � � 2� " � �� � � � 	 � �� �� � E� � D� � �(� � �  � � � � +�� #
 0	 � � � � &

·  � � 2� ��� �� ��� #� � 	#��#�� � 
 ���� 0� 	 � �#	 ��� � � � 	 � ��
·  � � 2� ��� �� ��� � 
 �" � 	 � � �#� �� � � ; #	 ��<�(��� � � 8� 6�� � � � � �6�� � � � � �E
 	 � 00�6�Q+
·  � � 2� ��� �� ��� � 00#	 �#�(� � 8�#� �6�	 � 
 �#� �6�0	#7�� � � 6�� #
 � � �6�Q+
·  � � 2� ��� �� � ��� �� � 	 � �$�� � � �#� �� � � ; #	 ��<�(� � 6�� � � 6�	 �� ; �� " � � 6�� � 	 � �$�� � � �6�" �#	 �� #�� � �� � � 	 � �$�� � � �6�Q+
·  � � 2� ��� �� ���#
 �� � 
 ���� 7� � � ��� ��� �� � 	 � 88�
·  � � 2� ��� �� � ��� �"0#"�� �7��� �� � �	 
 �
·  � � 2� ��� �%� 	 ��

� � 8� ��� �� 9� 	 � � * 	 �
� � � � R� � � � � � � � � � � 2� ��� �� � 
 ���� 0� 	 � �#	 ��� 2���� � � ��� �� � ��	 � �� � �7��� � 	 � �$�� � � ��� ��� � � � ""#
� � � � R� � � � � � � � R� S� � � � � 2� ��� �� � ��� �� �0#�#
 �� �� ��� 0� 	 � �#	 �
� � � � R� � � � � � � � � � 2� ��� �� � ��� 	#$����� � � 8�#� � ���� � 
 ���� 0� 	 � �#	 �
� � � � R� � � � � � � � � � 2� ��� �� ��� #
 �� � 
 ���� � � � "" ��� � 
 ���� 0� 	 � �#	 �
� � 8� ��� �� ��� �
� � �  R� � R� � � � � � � � � � 2� ��� �� � ��� �� �� � � 8� �� � � " �� �
� � �  R� � R� � � � � � � R� � � � � � � 2� ��� �� � ��� � #���� ""#� �� � ��� ��� �� �� � � 8�
� � �  R� � R) � � � � � � 2� ��� �� � 
 ���) � � � � ��� � � " �� �
� � �  R� � R) � � � 2� ��� �� � ��� �� � �� 8�#� ��) � � � � �D� �� � � 8� �(� � � ��A�� � 	 � �$�� � 2���+
� � �  R� � R) � R� � � � � � � 2� ��� �� � ��� � #���� ""#� �� � ��� ��� �� � �� 8�#� ��) � � � � �D� �� � � 8�
� � �  R� � R� � � � � � � � � 2� ��� �� ��� "" � 
 � � 
 � � �#�� � 
 ���� � � � � �$�� � �#	 ��� � ��� � 	 � �$�� � � �
� � 8� ��� �� ��� � 99* 	 � * �� �
� � R� � � � � � � � � 2� ��� �� � ��� �� � 8�#� ��(� ��" � 00#	 �#+
� � R� �  � � � � � � 2� ��� �� � ��� �� � 
 �#� ��� � � ��� � � �(� ��" � 00#	 �#+
� � R� � � %� � � � � � � 2� ��� �� � ��� �� 	#7�� � �� �� � � ��� � � �(� ��" � 00#	 �#+
� � R� � � � � � � � � � � � 2� ��� �� � ��� #
 � � ��� � � ��� � ��(� ��" � 00#	 �#+
� � 8� ��� �� ��� �
� � �  R� � � � 2� ��� �� � ��� �� � �
 � " � �� �
� � �  R� � � � � � � � � � 2� ��� �� � ��� �� #��� <�� " "#� �� � � �� ��� �� �
� � �  R� � R� � � � � � � 2� ��� �� � ��� � #���� ""#� �� � ��� ��� �� �
� � �  R� � R� � . ) � � � � � 2� ��� �� � ��� �� �� ; �� " � � �� ��� � 	 � �$�� � 8�#� � �	 �� � 7� � � �(0� 	 �� � +
� � �  R� � R� � � � � � 2� ��� �� � ��� � 	 � �$�� � � ��� 
 � "" ��(0� 	 �� � +



� � �� � �� ��� �	 
 � �� �
 �� � ��

� �

� � �  R� � R� � � � R* � � � � � S � � 2� ��� �� �#	 �� � �� � ��� �� �� ; �� " � � �� �� ��� ��� " � �#�� � ��� � 	 � �$�� � � �
� � �  R� � R� � � � � 2� ��� �� ���� 
 �"" �#� � �� � ��� �� � 7#� � � �#� �� �" � �(� � � +
� � �  R� � R� � ) � � � � � � 2� ��� �� � ��� �� � �� $$�� � 2����0� 	 �
 ��� � � � � � ��� �� � � � �� �
� � 8� ��� �� �, 9* , �� �1��� �	 
 �
� � R� �  � � � ) � � R� � %� � � � � � 2� ��� �� ��! � 
 � 88�� #�� � �� � �"0#"�� �7��� ��� �	 
 �
� � R) � � � R� � %� � � � � � 2� ��� �� � ��� �"0#"�� �7��� �� � �	 
 � �� #� " � 
 � � � ��� 
 ���) � � � � �
� � 8� ��� �? � 	 ��
� � � � � R� � � � � � � 2� ��� �� ��� 00#
 
 �#�� �� � � � � � � ���� � #���� � 
 ���) � � � � �
� � R� �  � � � ) � � RB� � � � � 2� ��� �� � ��B�� �� ��� �	 
 � �� �
 �� � �� �(0� 	 �� " ��$� � � 	 �+

� #�" � � ""#�� � � � 2� " � � � � � � 	 � �� � � � E� � D� � �%� � � � � � � ���88� �#�0� 	 � " � 00#	 � � 	 � � �� �$� � 8�#� �� � �� 
 � " � �#� � � � � �� � � 	 � �$�� � � �� � � 
 ��
� � � � � �� 	 � 
 #� �6� � 	 � 
 �� � � � � � �� " �� 
 � � � �� �  � � � � � � � � �#0� 	 � � � �� " � � � � � " � 	7� 	 �G � � �$� � 8�#� � � � � � �� � 
 #� � ��� I �2��� � � (" � � 8�
0� 
 �� � � * � ! � � " � � � �� ; � � � � � �� � 
 �� ; � 6� � 7� � � � � �
 � � � � � � � � � "" �2��� � � 	 � 
 �� � � � � � 0	#P<� G � � � " �� � 	#6� #77� 	#� � � � �� " �� 
 �
� �� �  � � 
 �	 	#	 � � � � � "" �2���� � �	 � � � � 
 � � � � � � � 
 ��� � � � � � �6� � ; � �#0� 	 � � #� �� � � ! ' � � #
 � � $��� 	#� � 	 � "0� 	 � � � � �7� 	 "#� �� � � $$� � � �7�
�  � �#0� 	 � � � ��" � ��" � 	 7� 	 ��� � � 	 � �+�

� � � 0	 � � �� � � �� � �  � � � � � � � � � #0� 	 � � #� � #
 � � � #
 0#� � � � �� " � 	7� 	 � � �� � � � � " � 
 0��� � � � 00��� � 8�#� � � � ��� � �E� � 	7� 	 � �� � � � �� �
� ��� � � �"#� #��� �$� � 8�#� ��� � ��� #
 0#� � � � � �� ��
 � " � �#� � �� � ��� � 	 � �$�� � � ��� � � � � � 6�� ; � �� � � � � #� #�� ��" � 	7� 	 �7�� �* � � � � �

. � � " �#� � � � � 2� " � � � � 7� � 	 �
 � � � 	 � � $�" �� � 
 � � � � � " � 0� 	 � �#� � � 
 ��� � �� 	 �� � � � � 2� " � � � 8�� � � � ��6� � � � � "" � 	 � � � � � � "" �2��� � "#�#
�	 � 
 �� � ���� #
 0#� � � � ��"#$�1 � 	 � �� � ��� �$�	 
 � �� �
 �� � �� �

5 �6 �5 � � � � � 7 � � � �* � .�%�� � � � .� �* � � 	 � � � � � ..� �* � ..� � 	 � � � � 
 � � � � � � � � � + � 8 � � � � 0�9	 � 4%- � ) :

� � � � 
 
 �� � � � � � �� � � � � 2� " � �0	 �� � �0� �� � , � �
 � � 
 � " � �" � � � �� � � � � � � � � 2� " � � " � 0� 	 � �#� (� � �  � RO� ) � � � � � � � +� ���  �#	 � � �� � � �
� #� � 	#��#6�"� � � � ��7�� � � � 
 � � � � � � �#� ��� �#
 � � �� � � � � � �� 
 ��� � 7� � � �� " �
 �� �� � � �7�� � � ��� � � � � � � � � ��� � � � �� � ��  �#	 � � �� � � �� � #� � 	 #��#
� #
 0	 � � � � ��� �" � 
 � � � � ��� � 2� ��� &

� � 8� ��� �� � 
 ���� 1� ) � �
� � � � R� %� � � � � � 2� ��� �� � 
 ���� 7� � � ��� ��� � � �7�� I �� � ��� �� � �� �� � ��� �� �
� � � � R� %� � � � R� � � � � � � 2� ��� �� � ��� #� �� ��� 7� � �#

. � � " �#�� � � � 2� " � �0� 	 
 � � � � �� ��
 � " � �	 � ����
 �#	 � � �� �� � ��� �� � �" � �� � �" � 00#	 �#�" � 0� 	 � �#�� � ��� � � � 2� " � �0	 �� � �0� �� 6�" � �� �
� #� #�� � � �� � �#�� ��
 � � � � � �
 � � �#�� � ��
 �#	 � � ���� �� � #� � 	 #��#6�"� � #� � #��� �� " �
 � � 8� �� "0	 � " " � �� � ��� �� #	 
 � � �7� �7�
 � � � ��

5 �6 � ; � � � � � 7 � � � �* � .�%�� � � � .� �* � � 	 � � � � � ..� �* � ..� � � � � � � � � � � , � � + � 8 � � � � 0�9� � � 4%- � ) :

� ��� � 	8#�� � � � 2� " � �(� � � � � � +� 
 � " � ��#�" � ��" � 	 7� 	 � � � � � (� �
 � � � � � 
 0� � � � ; #	 ��<+�
 � � � �� � � � �#�" � � �#� � #	 	 � � � � � � � ��� � � � �
� �����#
 �� ���� � � � ��
 ���� 7� � � ��" �
 �� �� � � �7��� � ��� � � � � �( �#	 � � �� �� � � +��. � � " �#�� � � � 2� " � �� #
 0	 � � � � ��� �" � 
 � � � � ��� � 2� ��� &

� � 8� ��� �� � 
 ���� 1� ) � ��� � �
� � � R� � � � ) � � � 2� ��� �� ��� � � �#�� � ��� �� � �
� � � R� %� � � � � � 2� ��� �� � 
 ���� 7� � � ��� ��� ��� " � �#�! � 	 � ; � �� � 
 0#	 � ���� � ��� �� � �

. � � " �#� � � � � 2� " � �0� >� � "" � 	 � � 
 � " � ��#� " � ��#� " � � ""#� � #� #� � � � � #� " � � � � � � #� #� � � � �� � �#� � �� 
 � � � � � �
 � � �#� � � �� 
 �#	 � � ��
� ��� #� � 	#��#6�"� � #� � #��� �� " �
 � � 8� �� "0	 � " " � �� � ��� �� #	 
 � � �7� �7�
 � � � ��



� � �� � �� ��� �	 
 � �� �
 �� � ��

� �

� �� � 	 * 
 	 � 
 
 ��� ��� ) �

� �� �� �� ��� ) � �� ��� � , � �* ) � �� � ��� � 	 � �0�/ � � �

� ��� ��� � � �� �� � " � �#� � �� � ��� � 	 � �$�� � � ��/ �� � �0� � � � ��#�
 	 � $�� #�� ; � �0� 	 
 � � � � �� ��=� � � � � � �	 � 
 #�#�� �&

·  0	 � 0� 	 � 	 � � �� � 	 �� ; �� " � � � � � �� � � 	 � �$�� � � �� 0� 	 � 
 ��� � � � � � �� � ""#� �� � �� � � � � � � ��� � � 8� � (� #� � ��� " � 00#	 �#� � � �� � � E� � D� �
� 	 � 
 �� � ��� �) " � 	D�  �+6�� #� ����" � 00#	 �#�� � ��� �"0#"�� �7��� 	 �� �#
 	 � $�� ���#� � ���(� #@� � +� 9

·  � 	 � " 
 � � � � 	 � ��� �	 �� ; �� " � � �� ��� � 	 � �$�� � 8�#� � �� ��� � � � 	#�0� 	 ��� �$�	 
 � �(� #� ����" � 00#	 �#�� � ��� �) " � 	D�  �+9
·  	 �� � 7� 	 � �� � ��� � � � 	 #���� � 	 � �$�� � � ��3�- 45�$�	 
 � � ��� � �� � � �� � �(� #� ����" � 00#	 �#�� � ��� �) " � 	D�  � +9
·  	 � 
 �" � 	 � 	 � � �#� � �
 � � � � � �� � � 	 � �$�� � � �� 3�- 45�$�	 
 � � �� (� � �� � 
 � � � � � � ��� � 	 �"0� � � �7� � � ; �� 7�� " � 
 	 � � � � � � � �� � � 	 � �$�� � � �� � � ���

� � �$�	 
 � � � 	 �� +�� � ��� #@� � ��#� � ��9
·  � "0#	 � � 	 � ���� � 	 � �$�� � � ��3�- 45�� ��$�	 
 � �� � 2#�� ��� �$#	 
 � �#�� B� � � � �

� �� �! �� ��� ) � �� ��� �	 
 � �� �? � 	 �0�/ �

� ��� ��� � � �� ��� �	 
 � �� �%� 	 �$�� � �/ �� � �0� � � � ��#�
 	 � $�� #�� ; � �0� 	 
 � � � � �� ��=� � � � � � �	 � 
 #�#�� �&

·  " � �� 8�#� � 	 � �� �7�" �#� � 	 � ���� #� � 
 � � � ��� � �$�	 
 � 	 � 9
·  " � �� 8�#� � 	 � �� �7� 	 �$�� � 	 � ����� � 	 � �$�� � �#�3�- 45�� ��$�	 
 � �� � ��� #@� � ��#� � ��9
·  � $$� � � � � 	 � � �� � $�	 
 � � � �
 �� � �� � � � �� � #� � 
 � � �#� " � �� 8�#� � �#� � #� � ��� � � 	 � �$�� � �#� " � �� 8�#� � �#� � � � #� � ��� " � 00#	 �#� � � �

	 � �� � �7#�� #@� � 9
·  7� 	 �$�� � 	 � ���� #� � 
 � � � ��$�	 
 � � �6�� " � 	 � � � � #���� #� � 
 � � � ��#	 �
 �� � ���� #0#��� �7� 	 �$�� � 9
·  7�" � � ��88� 8�#� � �� � ��� #� � 
 � � � ��7� 	 �$�� � � ��

                                                          
� � � � � �"0#"���7�� �#� � ��� � �� 
 � " � �#� � � � � 
 � � � � � �
 � � �#� � � �� � � 	 � �$�� � � �� (� #@� � +� 0#""#� #� � "" � 	 � � � �� � �0#� � � 2#�� � ("#$�1 � 	 � +� #� � �� � �0#� $#	 �� � (� 
 � 	 � � � 	 � 6
� � #@� � �#� � #
 � � ?� � � � �"0#"���7�� ; � 	 � 1 � 	 � � � #� �7�#�� 2���+�� � � � 
 � � � 	 � 8�#� � � � � ��� � � ; �� 7�� (0� 22��� � � � � " � 
 	 � � � +�7�� � � � � $$� ��� � � � � � �2#	 � #� � � �� � #@� � 6
� � "#�#� �� � � ; �� 7�� 0� 22��� ; � � 0#""#� #� � "" � 	 � � �� � � � � � � �� � #@� � � 0� 	 � �� � 0	 � 0� 	 � 8�#� � � � � ��� � 	 �� ; �� " �� � � �� � � 	 � �$�� � 8�#� � �� � � � � 	 � �$�� � � �� 	 ��� " � �� � �� � � ��� � � �
0#""#� #�� "" � 	 � �" � 	 �� � ��� � ��� #@� � 6�� � �� � ���88� ���" � � � � "" �7� 
 � � � � �� � �� � 
 � � � � �� ��� �	 � �� � �7� �� ; �� 7��" � 
 	 � � � �0� 	 ��� �$�	 
 � �� � ��� #� � 
 � � � ��



� � �� � �� ��� �	 
 � �� �
 �� � ��

� �

� �! �� / � ) � 	 �* �� 9� 	 � � �1* &�� �/ � ) +� �: � 	 � 99��� - �� , ��� ��� � � ) +� ; �� �� �	 
 � � � 	 �

, � �
 � � / � � � � � �� $	 � " � 	 � � � � 	 � � 
 � �� �%� � 6� �� � 
 	 � � #� � �� 
 � " � �	 � � �� � #� � "#� 	 � �� 
 � " � 	 � � � � 	 � � � � E� � � � �� $�	 
 � � 0� 	 � � #� �#
0	#0	 �#� #� 0� 	 � � #� �#� � � 	8�6� � � � #
 � � ?� � � � �� � �$$� 	 � � 8�� 	 � � �� � ��� � � � 00��� � � �7� � �� � � 	 � � � � � � � � � � � 8�� � � � � (� #
 
 � 	 � �� ��6
$�� � � 8�� 	 �� 6�0	#� � � � �7� 6�Q+�� ; � �	 �� ; �� � #� #�" � 	 � � � � 	 � �� ��� � E� � �0� 	 "#� � ��88� � � �

� 
 � �� � � � �� I � � " � � 	 � � � 
 � " � �� � � �� � #� �"#� 	 � �� 
 � � E#�#
 � �� ��� � � � 00��� � � �7� � �� � � 	 � � � 7�� � � � �� � � � �$�� � � � � � � � , � �
 � � 
 � � �� � � �
� � � �� �/ � ) +� �(#77� 	#�� � �� 	 � 99* �� - �� , * �� ��� � � ) +� +��� ��=�� � � 	 � #�� ��#
 � ��� �� � � 8� �, � �
 � �
 � " � �" � � �� � � �#�0�J�� � �

, � �
 � �/ �?� �� � ��#	 �� � � � �#�� ��� �/ � 	 � �0�/ � +�* ) � �� � 
 ���� � � ) � ��) � ��@� 
 8�� * �� ��� �/ � ) +� �0� 	 ��� � 
 � , � �* ) � �� � ��� �0�	 
 �
� �
 �� � �� �� � ��� #� � 
 � � � �� �

� � � � � 
 �" � 	 � � �#� � � � � ; #	 ��<� � �� , � �
 � � / � � � �� � 6� �� � ?� � � �#� �� � #
 0�� �� � �� � #� � 	 �88� 8�#� � � � $$�� � � �� � � � � � � � � � � "#� #
�� � �0� � � � � � �� � � ��� � � � � 
 � " � �� � � � � � � ��� � 	 � �� � �7� � ��� � � 8� �� � � 	 � � #� � 	#� , � �
 � � 
 � " � �" � � � � �$$� 	 � � � �� � � � 0� 	 � �� � " �� 
 #�� � � �
� � ��=� 
 2��#�� ��� � � � � �� #�� � � � 2� " � �� � � � 	 � �� 6��� � � � �$�� � � � #��� �" �� 
 #�� �� � ��� �2� " � �� � � � � � � #� �� � ��� � � � �$�� � � �7#�� � �7#� #�

� � ��=� 
 2��#� � � ��� � � � � (� � ?� �� � �� � � ��� � � � � 
 � " � �� � +� , � �
 � � 
 � " � �" � � � �� � � #
 0#� � � � � � � � 
 ��� � � � � � �� �� � 2� " � � � ��� � " � 
 � � � � �
#	 
 � � �88� 8�#� � &

·  � �� � � 8� �( 	 � 00��� ; �� " ��� ��) � � � 8� +
·  � �	 
 � � � 	 ��� ""#� �� � ��� ��� �� �� � � 8�

, � �
 � �� #� �� � 	 � �$�� � �
 ��� � � � � � ��$�� � ���" � �� #� �"#� #�� ""#� �� � ��� � �� � � ���� � � 8� �

� #�� ; T� �� � � � � / � � #
 � � � 6� � � � � � � � � � � 
 � � � 	 �� #� 	 � 
 �" � 	 � �#� 0	 � ""#� �� � � � � 0� U� � "" � 	 � � � ""#� �� �#� � � � �� � � 8� � � �7� 	 " � &� � �
� #� " � 
 � � � 8� � 7�� � � � � � 	 � �$�� � �#� �� � 
 #� #� � �$$� 	 � � � � � 0� 	 � �� � � �$$� 	 � � � �� ��� � � 8� � (	 �� � 7� � � �$$� 	 � � � �� � � 	 � �$�� � � �
0� 	 "#� � ��88� � �+�

, � �
 � �#0� 	 � ��� �2� " � �� ��� �" � 
 � � � � ��	 � 
 #�� �
 � � � 	 � ��&

·  � � 	 �� $$� � � � � 	 � ��� �#0� 	 � 8�#� ��� ��$�	 
 � �� � ��� #� � 
 � � � ��" ��� � ���88� � #�� � 	 � �$�� � � ��3�- 459

·  � �� �	 
 � � � 	 ��� � 7#� #�� "" � 	 � �� #� � � ��� ��� � 	 � �$�� � � ��3�- 45�	 ��� " � �� � ��V� � D0� 	 "#� � 
 W9

·  � 
 � �� " �� 
 #�#� � �	 
 � � � 	 �#� � $$� � � � � � �� � 	 �� ; �� " � � � � � �� 0	#0	 �� � � 	 � �$�� � � �� 0	#� � � � � � #� �� � �#� � �� � � ��� � " � � � 0#"� � 8�#� � � ��
� #00�� �� ��� ; �� 7��B0L B" , 9

·  � �� � � ��� ��� #
 0��� 8�#� � �� � ��� � 	 �� ; �� " � � �� �� � � 	 � �$�� � 8�#� � �"#� #�� "" � 
 � � � �� � � �� � � � � � � " � �� � � � 	 � �� � � � E� � D� � �� 	 � 
 �� �
� 00#"�� ��� #
 0#� � � � ��"#$�1 � 	 � �� � � � "" �2����7�� �	 � � � �() " � 	D�  � - +9

·   ��� #0� 	 � �#	 �� � � � � 	 � ��� 0#""#� #� 
 � � � 	 � 	 � � � � 	 � �$�� � � �� � �� � � 7�
 � 8�#� � � �� � � #
 0�� � � � � � �#� #
 �� &� � � ��� � � 	 � �$�� � � �� "#� #
	 ��� " � �� � �� �� � $#	 
 � �#� � B� � � � � (� � 	 � �$�� � �#� � � � � � � 6� � ; �� 7� � " � 
 	 � � � 6� � � 	 � �$�� � �#� � � +� 
 � � "#�#� 0� 	 � ��� � #� � 	#��#� � �
� � � � ""#�� �" � 	 7�8��7�� �G � � �

                                                          
� �� � �� 7#�� 8�#� � �, " �
 � �0#�	A�0� 	 
 � � � � 	 � ��=� 
 �"" �#� � �� ��� � 	 � �$�� � � ��" � �� 
 � 	 � � � 	 � �(� �?� �� � ��#	 �� � � � 	 " ��� � � ; � �� ��� �$�	 
 � �$#	 �� +�
, � � 7�� � � � � 
 � � � � � � � �� � 0	#� � � � 	 � � $#	 � �" � � � 
 � 
 
 �#	 �� 
 � 	 � � 8�� � � �� " �� � 	 � 88� � � � ��� � 
 � � � 	 � 8�#� � � � � � � �� " � � � � "" �7#� � ����88#� � � �� � � 	 � �$�� � � �� � � ��� � $�	 
 � 6

 � �#	 
 � � �88� ��7� 
 � � � � �	 �� ; �� � � �� � �
 � 
 
 �#	 ��
 0� 
 � #�0� 	 ���$�	 
 � � � 	 ��
- �%�� � � ��� " � �� � � �� ��H� �� � � � ��� �0#""�2����A�� ��� "" � 
 � � 	 � ����� #
 � �� ""#� �� �#�� ��� � 	 � �$�� � �#�"#�#�0� 	 ��� �	 �� ; �� " �� �� ��� � 	 � �$�� � � ��� ��� �0#�� � 	 7� 	 �



� � �� � �� ��� �	 
 � �� �
 �� � ��

� ,

� �' �� � � ) � �0�/ � +�* ) � �� �� � � � ) � �/ � +�* ) � �� � 
 ���� � � ) � �

� � �� 
 2��#�, � �
 � � � � � � � � � � � �� ""#� �� �#�� �� � � �� �� � � 8� �7�� � � ��� � � � �$�� � �#�� � �7#� � 
 � � � � ��� �2� " � �� ��" � 
 � � � � ��� �� 
 � � � �&

·  � #� �� � �� �� � � 8�
·  � #� �� � �) � � � � �


 � � � 	 � ��=� � � � � � �� � 8�#� � �� �� � � � � � � � � � �7�� � � �� $$� � � � � � � �
 � � �� � � � �� � � � � �� � 	 �#	 ��� �� 
 � � � �&

·  � � ""1 #	 � �) � � � � �
·  � � � �) � � � � �

� � � � ��
 ���� �� 
 � � � ��" � �� "0#"���"#� #�� "" � 
 � � � ��� � � � 	 � �
 � � � � �

� =� "" � 
 � � 8�#� � � � � �� � #� �� � � � �� � � 8� �7�� � � � � $$� � � � � � � � �� � $� " � � � �� � � � " �
 � � �#� � � �� � �� � � 8�� � � 	 �#6� � � � � 7� � 	 �"0#� � � 	 � � � �
" � 
 � � � � ��	 � ?� �" �� �&

·  �� � 
 ; � 88� �� F�� � 	 � � � � 	 �
·  0	 �
 ��, �� � 	 � � � � 	 ��� � 
 � 	 �� �
·  � �� � 	 �#	 ��� � �� � 	 � � � � 	 ��� �$� � � 
 � 	 �� �

� =� "" � 
 � � 8�#� � � � � �� � #� �� � � ) � � � � � � 7�� � � � � $$� � � � � � � � �� � $� " � � � �� � � � " �
 � � �#� � � ��=� � � � � � 6� � � � � 7� � 	 �"0#� � � 	 � � � �
" � 
 � � � � ��	 � ?� �" �� �&

·  �� � 
 ; � 88� �
 �� �
 � �, �� � 	 � � � � 	 ��� �$� � � 
 � 	 �� �
·  �� � 
 ; � 88� �
 � "" �
 � �� F�� � 	 � � � � 	 ��� �$� � � 
 � 	 �� �

� =� "" � 
 � � 8�#� � � � � ��� � � � ""1 #	 � � ) � � � � � � 7�� � � � � $$� � � � � � � � �� � $� " � � � �� � � � #00�� 
 � � �#� � � ��=� � � � � � � � ��� � ��� � � 8�
(	 � �� 8�#� � �� � � � � � D��� � � 8� +�� �� � 7� �	 �"0#� � � 	 � �� ��" � 
 � � � � ��	 � ?� �" �� �&

·  �� � 
 ; � 88� �M�� � 	 � � � � 	 �
·  � � 	 � � � � 	 ��� �$� � � 
 � 	 �� ��
 � � � 	 � � ���� �2� " � �� � �� � #�" � ; � 
 � �	 � � � #


� =� "" � 
 � � 8�#� � � � � �� � � � � ) � � � � � � 7�� � � � � $$� � � � � � � � �� � $� " � � � �� � � � #00�� 
 � � �#� � � ��=� � � � � � � � ��� � ��� � � 8� � (	 � �� 8�#� �
� � � � � � D��� � � 8� +� �� � 2� " � � � � � � � � � �
 #	 �� 
 #� � #
 � � � � " �� � � ��� � �  � � � � �� " �� �� G � � � � � � � 	 � ��� " �� � � �� � ��� � � � � ��  � " � �#� � � � � �
� � 	 � �$�� � � ��� � =� �
 #	 �� 
 #� #0� 	 � � �� � 2� " � � � � � � � #� " � ; � 
 � � 	 � � � 	 " �7#� � �� ; � " ; �� 
 � ! � - � � � ���88� � � #� � #
 � � " � 
 �� � �
	 � � � #
 �88� 8�#� � &

·  ���� � 
 0#�� ""#�� �#�� ��
 � � � 	 � 8�#� �
·  ���� #� �� � �) � � � � �
·  �� �� � ""1 #	 � �) � � � � �

) � �� � � �/ �� #"� �� � ��#�� � �M�� � 	 � � � � 	 ��� #"X�� �" � 	 �2� �� �&

·  � #� �� � �� �� � #� � 	#��#�� ��F�� � 	 � � � � 	 ��� �$� � � 
 � 	 �� �
·  � � 
 � 	#�� ��� #� � 	 #��#�� ��� �� � 	 � � � � 	 ��� �$� � � 
 � 	 �� �

. � � � � #� � � � � � � � � � � 7�� � � � � ""#� �� �#� � � � � � � � � �� � � 8� 6� ��� � #� �� � � � � � � � � � � � �� � 	 � �� � �7� � 0� ""1 #	 � � "#� #� � #
 � � �� � � �
� ��=� � � � � � � 
 � � �� � � � � � � � � 00#"��#� � � � � �� � (� � � � " � 
 0�#� 2� " � � � � � 	 � � � � � � � ; �� " � � � � �� � � � �� @��� � �� $�	 
 � � � �
 �� � �� 6� "0� � �� �
� � �� 
 � " �#	 � � � � ��� � � � E� � +�� � �� � � � � � ""#� �� �#� 7�� � � � � #
 � � �� � �#� " � � � � � � � � � �� � � �$$� 	 � � � � � (� � � � " � 
 0�#� � � � � " � � #� � �
2� " � � �� ; �� " � ��� 7�� � � � �� � � � �" � � #� � #�
 #
 � � �#6�"0� � �� � � � � �� � �� � � 8�� � � 	 �#+��� � �� #00�� �� � �#	 �88� 8�#� � �	 �� � � � � ��� 	 �" � ; �#
� ��� � � � "" ��� #� �� � " �� � 	 � � ��0� 	 ��� �	 �� ; �� " � � �� ����	 ��� " � �#�� ��� � 	 � �$�� � � ��� ��$�	 
 � �� �
 �� � �� �



� � �� � �� ��� �	 
 � �� �
 �� � ��

� -

� �( �� 99	 * / / �* �� 9� ) � * � 	 / �

� �� #
 0#� � � � ��� ��� � � �(� ��� � � �� �� � " � �#� � �� � ��� � 	 � �$�� � � ��� � � ��� � � � � �� � �	 
 � � � �
 �� � �� +�� �" � 	7� 	 �() " � 	 �  � � � � � � 
 �� �  �+�� �
, � �
 � � "#� #� " � � � �� "7��� 00� � �� � #� � �=#2�� � � �7#� � � ��� � 0�� � � � � � � #
 0�� � � � 0#	 � � 2����A� " � � 0�� � � � $#	 
 � � � �7� 	 " � � � � � ?� � ���
�� �8�� �� �(! �� 	#"#$��G �� � #1 "+�� � �� � #� " � 
 � � � 8� � "#� #�" � � � �� � � #� � � � ��0� 	 � �#�"7��� 00#�7� 	 �� �##��#0� � "#� 	 � � 6� " � �� 8�#� � � �
0� 	 � � "" � 	 � � �� � � 	#0� 	 � � �7�� � #� � � �$$� 	 � � � ��0�� � � � $#	 
 � � () � �P6� ! �� 	#"#$��G �� � � 6� �� �$� � � 	#� ! � � � � +�� � � �0� 	 � �� #�� 	 � 6�0� 	
?� � � �#� 	 �
 � � 	 � � � ! �� 	#"#$��G �� � #1 "6��=� � �� #�0� � �#� � �� 	 �$� 	 �
 � � �#�/ � �=�� � � 	$� � � �� �G �� � � 6� � #
 � � � � � � � � � � � � �� �7� 	 " �#� �
� ��G �� � #1 "�

� ��##��#0� � "#� 	 � � �� � #� � � � ��0� 	 ��#�"7��� 00#�� � ��� ��� � � �, � �
 � �"#� #&

� 9� / - � G � 2�� � 	7� 	 �#0� � "#� 	 � � �

 �  0� � @� 
 � � #0� � "#� 	 � � � � ; � � #0� 	 � � � #
 � � � 00��� � � �#� � � � 	 7� 	 � � ""#� �� �#� � � � � 0� � ; � � (0� 	 � ��
	 � � ��88� 8�#� � �� � ��" ��#�� ��� 
 
 �� �" � 	 � 8�#� � �� � � � 	 � �� 6�� � 
 �� D�  �+�

� � 5 0� � @� 
 � �#0� � "#� 	 � � �� ��
 � " � �#� � �� � ��0� � � � ����
 	 � $�� ��(#0� 	 � ��� �� 
 2�� � � � �) � �P6�! � � � "6�G �� � � +�

/ � � � 0� � @� 
 � � #0� � "#� 	 � � � � �� 
 � " � �#� � � � � ��� � � #
 � � �� � 8�#� � � � ��� � �E"� 	7� 	 � � 	 � � ��� � ��� � � � � ��  � " � �#� � � � � �
� � 	 � �$�� � � �� � � �� � �  � � () " � 	 �  �+� � ; � �#0� 	 � � #� � �� � � � � 	#� (� � E� � +�"#��#� ��� � #� � 	#��#� � �� � � � " � 	 7� 	 �G � � &
#0� 	 � �� #
 � �� ��� � � �* � � � �(0#	 � � �M4+�#�* � � � � �(0#	 � � �, , � +�

� � � � (� � "<� �  �+� 0� � @� 
 � � #0� � "#� 	 � � � � �� " � 00#	 �#� � ��� � �
 0�� 
 � � � � 8�#� � � � � ��� � ) " � 	 �  � � � �� � � � #
 ��� � 8�
� ��� � 	 �� ; �� " � � � � � �� � ��� � � � � ��  � " � �#� � � � � �� � � 	 � �$�� � � �&� 0� 	 
 � � � � � � 	 � � �=� �� 	#� �� � $� � ��� � 
 � " � �#� � � � � ���
$� � 8�#� �� � �� � 0�#� � 6� � ; � �0#�	 � � � #� � "" � 	 � � 	 �� ; �� " � � � � � ��� �$� � � 	 � �7� 	 " �#� �� � � �� � ��� � � � � �� � �	 
 � � � �
 �� � ��
0� 	 �� � " 
 � � � � 	 � �� ��� � � � 	#���$��� �$�	 
 � � ��

� 9� ) � � � 0� � @� 
 � �#0� � "#� 	 � � �0� 	 ��� �
 � " � �#� � �� � ��� �� 	 �� �#
 	 � $�� �� �� � ��� � 	 � �$�� � � ��3�- 45�

� * � � � � 0� � @� 
 � �#0� � "#� 	 � � �0� 	 ��� �
 � " � �#� � �� � ��� �� #� � � "" �#� ��� � � E� � � �� #� ����G � 2�� � 	 7� 	 �� 0� � ; � �

� 9� ) � � � 0� � @� 
 � �#0� � "#� 	 � � �0� 	 ��� �
 � " � �#� � �� � ��� � � � � �(� �
 � � � � � 
 0�� � � ; #	 ��<+&�/ �� ��$� � �#�� � � � � " � � � " �#� �
� ��� 0� � � � � �� �� ��� 0� � ; � �

� �  � 0� � @� 
 � � #0� � "#� 	 � � � 0� 	 � �� � 
 � " � �#� � � � �� " � 	 7� 	 � � � � � (� � �1 #	@� � �
 � � � 	#�#� #�+� � � � � � � � � (� �
 0��
� � �1 #	@�� �
 � �� 	#�#� #�+�

� 9� ) � � �  0� � @� 
 � �#0� � "#� 	 � � �0� 	 ��� �
 � " � �#� � �� ��" � 	 7� 	 �� � � � �(� �
 ; �1 � �
 � �� �	 � � �#	<�� � � � "" �� 	#�#� #�+�

� � � %� * +���� 0� � @� 
 � � #0� � "#� 	 � � � � � 0� 	 � �� � 
 � " � �#� � � � � ��� � � 	 �� �#
 	 � $�� � � � � � �� � � 	 � �$�� � � �� 3�- 45� � #� � �� � � 	 $� � � ��
� B� � � � �7� 	 "#���� �"0#"�� �7��� ��
 � " � �#� � �� � ��� � 	 � �$�� � � ��(� #@� � +�

� �	 � # �	 � 0� � @� 
 � � #0� � "#� 	 � � � � ; � � �
 0�� 
 � � � � � � � � � � ! � � (� � � � � � � " � � ! � � � 
 � 
 � � � � � <"� � 
 +� � � 	 �7� �#� �
� #
 0� � �2��� �� #� �� � � � 	 � � " � �� ��� #	 �� � � �



� � �� � �� ��� �	 
 � �� �
 �� � ��

� F

! ��" � 8�� ��� 
 
 �) �, � 	 � +�* ) � �� � ��� � � � 8� , � �� � $� � %� #&�� � 
 �) %� � �

� ��G � 2�� ��� 
 
 �� �" � 	 � 8�#� � �� � ��� � � � 2� " � �� � E� � D� � �/ �� � ��� " �� 
 � �� ���  � �� * � �� ; � �#0� 	 � � #�" � ��� �" �� 
 #�� �� � 2� ��� � � � �
� � � � 2� " � � (� � 
 �� D�  �+6� � #� � ��� " � 00#	 �#� � �� � � � �� " �� 
 � � � �� � #
 0#� � � � �� � � � �� � � ��0� 	 � �� � 
 � " � �#� � � � � ��� � 	 �� ; �� " � � � � � � � �
� � 	 � �$�� � � �6�� �� �� � � � ���2	 � 	 �� �� �� � 
 �� � �0� 	 ��� �$� � 8�#� ��� 	 �� �#
 	 � $�� ; � �

� H� � � � ""#� � �� G � 2� � �� � 
 
 �� �" � 	 � 8�#� � � 7�� � � � � $$� � � � � �#� 
 � � �� � � � � � � 	 � �$�� � � �� 3�- 45� � ��� � �6� � ; � � 0� 	 
 � � �#� #� " �� � ��
� #� � 	#��#�� ��� � � � ""#�� ; � ��� �0	#$��� � � 	 � �� � 
 ���#0� 	 � �#	 ��� � � � 	 � ���

� �
 � 	 � �� �N�� � �� 8�#� � �� � ��� � 	 � �$�� � �#�#0� 	 � �#	 � �0� 	 ��H� � � � " "#�� ��G � 2�� ��� 
 
 �� �" � 	 � 8�#� �

� #� #�0	 � 7�" � ��� ��
 #
 � � �#�� � � �0	#$��� �� ��#0� 	 � �#	 � &

� � 9� 	 �� 
 
 �) �, � 	 � � * 	 � 0� U�
 � " � �	 � �" �� �
 ���#0� 	 � �#	 ��� � ��G � 2�(� 
 
 �� � � � � � �� � � #7��#0� 	 � �#	 �6�� �" � 2���� � 8�#� �
� ��#0� 	 � �#	 �� � � � �7�6�7�" �#� � � � � �� �#
 � � �� � � � � " "#�� � 
 ���#0� 	 � �#	 �+6�"�� � �� � � � � � � � � � � � � ��
� � 9

� 
 
 �) �, � 	 � � * 	 � 0� U�
 � " � �	 � �"#�#��� �� � �� ��� �� � �� � ��� �� �� � � 8� �0� 	 �� � ��/ �� 2���� � �#�

� � � 0	 �
 � � 0� 
 �� � � � �� � � � � ""#� / � �� � 0� 
 �� � � � �� � #
 � � 6� �� � � � �� 7�� � � � � ; �� " � � � �� � 0� ""1 #	 � � � �� � � � � ""#� 0� 	 � �H#0� 	 � �#	 �
" � �� 8�#� � �#��� �2� " � �� ��� � 	 � �$�� � �#�� ��� � � �0	 � " � � � � �#�

� � �$�
 � 	 � �" � 
 � � � � ������ " � 	 � � #��� �0� 
 �� � �� ��� #
 � � �� ��� �* #
 � � � 
 � �� � ��G � 2�� ��� 
 
 � �" � 	 � 8�#� � �



� � �� � �� ��� �	 
 � �� �
 �� � ��

� C

� �
 � 	 � �, �N�� � 
 �� � �� �� � #
 � � �� � ��G � � �� ��� 
 
 �� �" � 	 � 8�#� � �� � E� � D� �

� �
 � 	 � �- �N�* #
 � � � 
 � �� � ��G � � �� ��� 
 
 �� �" � 	 � 8�#� � �� � E� � D� �



� � �� � �� ��� �	 
 � �� �
 �� � ��

� M

! �� �� � , � �* ) � �� � 
 ���� 
 
 �) �, � 	 � � * 	 �

� �� � � 0� 	 � � 
 
 �� �" � 	 � �#	 � �0� U� 
 � " � �	 � � 
 ��� � �� 	 �� � 
 
 �� �" � 	 � �#	 �� � � ��G � 2� � �� � 
 
 �� �" � 	 � 8�#� � � 
 � � �� � � � � � � � �� " �� 
 � � � �
0� 
 �� � �� � � �� � � � �

� �
 � 	 � �F�N�� � 
 �� � �0	 �� � �0� �� �0� 	 ��� � � " � �#� � �� � 
 ���� 
 
 �� �" � 	 � �#	 �

� �
 � 	 � �C�N�� � 
 �" � 	 � 8�#� � �� ��� � � � � #7#�� 
 
 �� �" � 	 � �#	 �



� � �� � �� ��� �	 
 � �� �
 �� � ��

� 5

! �� �� , � 
 9�* �� ��
 � , � �* ) �

� � ��� � $�
 � 	 � � " � 
 � � � � �� "#� #� ���� " � 	 � � � 6� � � � ��#�#� � �� � " � 
 0�#6� �� � 0� 
 �� � � 0	 �� � �0� ��� � �� 
 � " � �#� � � � � ��� � ��� � � 8� 6� � � � � � �6
	 �� ; �� " � � �� �� � 	 � �$�� � � ��

� � � �7� � � #� �� � 
 � " � �#� � � � � � � �� � � 8� � � � ��� � � #�#� � � � �� � � 	 � �� � � � ��� � 0� 
 �� � � 7�� � � � 0	 � " � � � � � � � � � ��� � 0� 	 � � � � � � � 	 � �� � � � ���
0� 
 �� � �� ��" � �� 8�#� � �	 �� � 	 � � �� ��� " � 	 �
 � � �#�� � ��� �� �� � � 8� �

� �
 � 	 � �M�N� � " � �#� � �� �� � � 8�

� �
 � 	 � �5�N�! #� �$�� � �� ��� � � � � �� � � 8�



� � �� � �� ��� �	 
 � �� �
 �� � ��

� 4

� � � �7� � � #� �� � 
 � " � �#� � � � � � ) � � � � �� � � ��� � � #�#� � � � �� � � 	 � �� � � � ��� � 0� 
 �� � � 7�� � � � 0	 � " � � � � � � � � � ��� � 0� 	 � � � � � � � 	 � �� � � � ���
0� 
 �� � �� ��" � �� 8�#� � �	 �� � 	 � � �� ��� " � 	 �
 � � �#�� � 
 ���) � � � � ��

� �
 � 	 � �� 4�N� � " � �#� � �) � � � � �

� �
 � 	 � �� � �N�! #� �$�� � �� ��� � �) � � � � �



� � �� � �� ��� �	 
 � �� �
 �� � ��

� �

� � � �7� � � #� �� � 
 � " � �#� � � � � � ) � � � � �E� �� � � 8� � � � ��� � � #�#� � � � �� � � 	 � �� � � � ��� �0� 
 �� � �7�� � � �0	 � " � � � � � � � � � ��� �0� 	 � � � � � � � 	 � ��
� � ��� �0� 
 �� � �� ��" � �� 8�#� � �	 �� � 	 � � �� ��� " � 	 �
 � � �#�� � ��� �� ""#� �� 8�#� ��) � � � � � D� �� � � 8� �

� �
 � 	 � �� � �N� � " � �#� � �) � � � � �E� �� � � 8�

� �
 � 	 � �� � �N�! #� �$�� � �� ��� � �) � � � � � E� �� � � 8�



� � �� � �� ��� �	 
 � �� �
 �� � ��

� �

� � � �7� � � #� �� � 
 � " � �#� � � � � � � � � �7� � � � ��� � � #�#� � � � �� � � 	 � �� � � � ��� � 0� 
 �� � � 7�� � � � 0	 � " � � � � � � � � � ��� � 0� 	 � � � � � � � 	 � �� � � � ���
0� 
 �� � �� ��" � �� 8�#� � �	 �� � 	 � � �� ��� " � 	 �
 � � �#�� � ��� �� � �� � � �7� �

� �
 � 	 � �� , �N� � " � �#� � �� � �� � � �7�

� �
 � 	 � �� - �N�! #� �$�� � �� ��� � �� � �� � � �7�



� � �� � �� ��� �	 
 � �� �
 �� � ��

� �

� � � �7� � � #��� �
 � " � �#� � �� � � � �� ; �� " � � �3�- 45�� � ��� � � #�#� � � ��� � � 	 � �� � � � ��� �0� 
 �� � �7�� � � �0	 � " � � � � � � � � � ��� �0� 	 � � � � � � � 	 � ��
� � ��� �0� 
 �� � �� ��" � �� 8�#� � �	 �� � 	 � � �� ��� " � 	 �
 � � �#�� � ��� �� �� ; �� " � � �� �� � � 	 � �$�� � �#�

� �
 � 	 � �� F�N� � " � �#� � �� �� ; �� " � � �3�- 45

� �
 � 	 � �� C�N�� �	 
 � �� ��� � � �� �� ; �� " � � �3�- 45



� � �� � �� ��� �	 
 � �� �
 �� � ��

� ,

K�0#""�2��� � � $$� � � � � 	 � � ��� � �� �#� � #
 0�� �#� � �� 
 � � � 	 � 8�#� � � � �� � � 	 � �$�� � � �� 3�- 45� � � � 0� 	 � � � � � 
 ��� � 
 
 �� �" � 	 � �#	 �� � � �� G � 2
� � � � 	 � �� �� � 77�� 
 � � � � � �� � 	#2� " � � 88� � � �� � � ��� � � 	 � �$�� � � �� / � ��
 �� � � � � � � �� $� � �#� � ; � � �� � � #00�� � � �� � ; �� 7��B0L B"� � #� � 7�� � �

 � � � 	 � � � � � � ��H� � ���88� �#	 � �$�� � �� &�?� � " � �� � � 	 � �$�� � � �� � � 7#� #�?� �� � �� � "" � 	 � � � � ���88� � �� "#�#�0� 	 � ��� � #� � 	 #��#� � �� � � � � ""#� �
" � 	7�8��(� � 	 � �$�� � � ��� ��� � 7�
 � 8�#� � +�

� �
 � 	 � �� M�N�� � #7� �� �� ; �� " � � �3�- 45�(� � �� 
 
 �� �" � 	 � �#	 � +

� � � � 	 � �$�� � � ��3�- 45�
 � � � 	 � � �� �� � " � 
 � ��#� � � 	 �� ; �� " � � � � � �0� 	 � � � � �� � � � � 
 
 �� �" � 	 � �#	 � � � � ��G � 2� � � � � 	 � �� �0#""#� #� � "" � 	 �
� "0#	 � � � ���� �$#	 
 � �#�� B� � � � 6��� �?� � � �#����" ��#�� � � � 	 � �� �� �"0#� � �� #� �"#�#�� � ��� � 	 � �$�� � �#�� ��� � � �� �� � ��� � 	 � �$�� � �#�� � ���
� � 6�
 � �� � � ; � �� � ��� �� ; �� 7� �" � 
 	 � � � �� ""#� �� � � ��) � �$��� �� B� � � � �� #� � �� � � &

·  ���� � 	 � �$�� � �#�3�- 45�� ��� � � �(� #� � � � � � � � ��� �� ; �� 7� �0� 22��� � +
·  �� �� ; �� 7� �" � 
 	 � � � �� ""#� �� � �
·  ���� � 	 � �$�� � �#�3�- 45�� � ��� �� � �� ; � �; � �	 ��� " � �� �#����� � 	 � �$�� � �#�� ��� � �

� � � � 	 � �$�� � � �� � B� � � � � 0#""#� #� � " " � 	 � � " � � 	 �� � � �� " � ��� � " � � 8�#� � � � �� �� 7#	#� � �� � � � � 
 
 �� �" � 	 � �#	 � � � � � � "" � 	 � � 	 ��� " � �� � �
� ��H� � � � � � �$�� � �� �" � �� � � � � � � �� �" �� � 	#�

� � �$�
 � 	 � �" � 
 � � � � � ����� " � 	 � ��� �0	#� � � � 	 � �� ��� "0#	 � � 8�#� � �� � �� � � 	 � �$�� � � ��� B� � � � �



� � �� � �� ��� �	 
 � �� �
 �� � ��

� -

� �
 � 	 � �� 5�N�� "0#	 � � 8�#� � �� �� � � � � � 	 � �$�� � �#��� �$#	 
 � �#�� B� � � �

� �
 � 	 � �� 4�N�� #1 � �#� � �� � ��� � 	 � �$�� � �#��� �$#	 
 � �#�� B� � � �



� � �� � �� ��� �	 
 � �� �
 �� � ��

� F

' ��� ) , �� 
 � �� , � 	 %� � � �9� 	 ��� �� � , � �* ) � �� � ��� ��� ) � �� ��� � , � �* ) � �� � ��� � 	 � �0�/ � � �

� H�� " �� 
 � � � �� �  � � 0� 	 � ��� " � 00#	 �#� #� D��� � � � �� � ��� � � � � ��  � " � �#� � � � � �� � � 	 � �$�� � � �� / � � � � �� " �� 
 � � � �� � �� ?� � � � #
 0#� � � � �
() " � 	D�  �+� � � " � �� � � � � � � �#0� 	 � 	 � �0	 � $� 	 �2��
 � � � � � " � � � � � " ��#�G � � � � � � �� � �#� (" � � 8� �0� 
 �� � � * � ! � +6� � �0#""�2��
 � � � �
� 	 � 
 �� � �� � �� � � � 	 � �� 	#P<F�

� � �� �� ?� � ��  � �� ��" � 00#	 �#�"#� #&

� � � � � , / 	 �+�* ) �
� � �� � " � � �" � � �� � � #�� � 
 ���� � � � � ��� ""#� �� � ��� �� � � ���� � � 8� �(	 �" � 	7� � � �0� 	 �� " ��$� � � 	 �+
� � �� � " � � � $# � �� � � #�� � ��� �	 �� ; �� " � � �	 �� � 7� � � �� �� � ��� � 	 � �$�� � � ��� 
 � "" ��0� 	 �� � �" �� 
 #�#�� � � � � �
� � �� � " � � � � � � " � 	 � 8�#� � �� �	 ��� " � �#�� � ��� � � ��$#	 
 � ���� � � � " " � 	 ��� �� #
 0��� 	 � �� � � �	 �� ; �� " � � �� ��� � 	 � �$�� � �#�3�- 45
� � @� � � ?� � " � � �� � 8�#� � � � � 	 � 
 �" � 	 � 8�#� � � � �� � � � � 	 �� ; �� " � � � � �� � � 	 � �$�� � �#&� 
 � � � 	 � 8�#� � � � � ��=�� � � � �$�� � � �7#

� � �7#� #� � " "#� �� �#� � ��� � 	 �� ; �� " � � � � � � #� " � 
 � � � � � � � � 	 � �$�� � �#�� � � � �� � � � � #0� 	 � � �� � 
 #� � ���A� � �
	 ��� " � �#� �
 
 � � �� �#� � � �� � � 	 � �$�� � � �� �� � 	 �� ; �� " � � � 7�� � � � $�	 
 � � � � �
 
 � � �� � � 
 � � � � � � � ��� � � 	 � �$�� � �#
�
 
 � 
 � 88�� � �#� � � �� � � � � 2� " � 6� � �� 	 �
 � � � �� �� � 	 �� ; �� " � � � 7�� � � � " � 
 0��� � 
 � � � � � 	 � 
 �" � 	 � � � � ��
� � � � " � �� ��$�	 
 � �� � �#	 �88� � � �� � �� � �� 
 
 �� �" � 	 � �#	 � �� � � � 	 � ��

� � �� � " � � � 	 � � " � 	 � 8�#� � �� �	 ��� " � �#�� ��� � � � � 	 � �$�� � �#�$�	 
 � �#

� #� " � � 
 2�#� � � � �� � 	 � � ��� � ��� � � � � ��  � " � �#� � � � � �� � � 	 � �$�� � � �� � � �� � �  � � (#� ��� � � � � 	 � � 	#P<+� 7�� � � � � $$� � � � � �#� "$	 � � � � � � #� ��
0	#�#� #��#� * � � � � 6� �� � 
 #� � ���A� � ��� � �E� � 	7� 	 � � � " � � 
 2�#� " � 
 0��� � � (	 �� ; �� " � � � � #� � 	 �"0#"�� � " �� 
 #�� +6� � � ���88� � � #� � �
� � 	 � �$�� � �#�3�- 45�"� 	7� 	 �0� 	 �
 � 	 � � � �	 � ��� �� #� $�� � � 8�� ��� I �� � ��� � � ��" � � 
 2�� � ���� �	 � � � �

� �� � �� �Y	 �� ; �� " � � Z � � ; � � �� �Y	 �"0#"�� Z � "#� #� " � 	 �� 
 ; � � � �� � 	 � "0#	 �#� � � ��� � �� $#	 
 � 8�#� �� � 00��� � � �7� � #� � � � � � � � � � 0� 	 � �	 �
� � �� � � �" � 	 � � � � � � �� � � ��
 � � �� � � � �� � �0	#� � ""#�� ��� #� �$�� � �"0� � �$�� #�� ��, " �
 � �

                                                          
F� � � � � 	 � � � 	#P<&� "��#� G� � � �� � � 	 
 � � �#� " � � � � �� #0� 	 � � #� 7� 	 " �#� �� 0	#P<� � � ��� � �  � � � �� " � 00#	 �#6� � � � � "" �2��� � 7�� � * � � � � � � #� � ��� " � 00#	 �#� � �� � �
� � 	 � �$�� � �#�" � 	7� 	 �



� � �� � �� ��� �	 
 � �� �
 �� � ��

� C

( ��� ��� ) � �� ��� � , � �* ) � �� � ��� � 	 � �0�/ � � �

� �� � ��� � � � � ��  � " � �#� � � � � �� � � 	 � �$�� � � �� / � � � � 0� � � � ��#� 
 	 � $�� #� � ; � � 0� 	 
 � � � � � � � � � � � � � � � � � $�	 
 � � � 	 �#� � �� 
 � " � �	 � � ��
	 �� ; �� " � � �� ���� � 	 � �$�� � � ��� ��0	#0	 �� �� #
 0� � � � 8� �

� =� 8�#� � � � � �� � ��� � � � � ��  � " � �#� � � " �� "7#�
 � 6� 0� 	 � #
 � �� 	 �� ; �� " � � E� � 	 � �$�� � �#6� �� � � 	 � � $� " �� � ; � � � � 7#� #� � "" � 	 � � � " � 
 � �� � � ��
" � � � � "" �#� � &

� � 9	 � 9� 	 � +�* ) � � � � ��� � 	 �/ - �� , � � � � �� / � 	 � �0�/ � � * � � #� � ��� " � 00#	 �#� � � �� � � E� � D� � � � 	 � 
 �� � � �� � ) " � 	D�  �
� � �� � " � � � � � 6� 
 � � � 	 � � � #� �� � � #00�� � � �� � ; �� 7�� 0� 22��� � � � � " � 
 	 � � � � � #� � ��� " � 00#	 �#� � �� � � � � �"0#" �� �7#� � �� $�	 
 � 6� �
	 � 
 �" � 	 � 8�#� � �� � ��� �	 �� ; �� " � � ��� ��#� � �� �($��� ��� �$#	 
 � �#�� B� � � 4+

� � � 	 � , 
 �, , �* ) � � � � ��� � 	 �/ - �� , � � � � �� / � 	 � �0�/ � � * � � �� / � ) � 	 * � 0� 	 � �� � $�	 
 � 6� � #� � ��� " � 00#	 �#� � � ��� � ) " � 	D�  �
� � @� � � ?� � " �

� � 	 �/ � +�* ) � � � � �� / � ) � 	 * � � � �� / � 	 � �0�/ � � * � 5 �( 67� 0�	 
 � � * � � � � � � � � � � 6� � #� � ��� " � 00#	 �#� � � ��� � ) " � 	D�  �
[� � �� � " � � � 	 �6� � � 	 � 
 �, � 	 � +�* ) � � �* / � �� � � � �� / � 	 � �0�/ � � * � 5 �( 67� 0�	 
 � � * � (� � �� � 
 � � � � � � ��� � 	 �"0� � � �7� � � ; �� 7�
" � 
 	 � � � � � � � �� � � 	 � �$�� � �#� � � ��� � � � � $�	 
 � � � 	 �� +� " � �� � �"0#"�� �7#� � �� $�	 
 � � " � � � � �� / � " � � � � � 
 � � � 	 � � � � �� �8�� �
 � � � � � ��
� #00�� �� ��� ; �� 7��0� 22��� � �� �" � 
 	 � � �

� �?� � " � � �" ��� � 7#� #�� 
 
 �� � 
 � 	 � �� �� 	 � �� 	 � �$� � 8�#� �&

, � � � � �1� +�* ) � ��) �+�� �� �� � ��9� ) ) � ��* �: � * 
 �) ; �� #� ����" � 00#	 �#�� � ��� �) " � 	 �  � �� � �� � " � � � $#

- � 
 � , � �* ) � ��* / � �� �� � ��/ � 	 � �0�/ � � ��3�- 45�$�	 
 � � ���� �$#	 
 � �#�� B� � � � �(� "0#	 � � 8�#� � +

F� 
 � , � �* ) � �� � ��� �, 9* , �� �1���* / � ���: � * �� ) ; �0� 	 ����� � 
 2�#�� � ��	 � �� � �7#�� � � C�� ��0	#�� 8�#� �

� �� � ��� � � � � ��  � " � �#� � �#0� 	 � � �� �2� " � � � ��0� 	 � � �
 
 � � 
 	 � $�� #� � � �� � � # �0� ) +�* ) � ��&� �� �$�� � " � 	 � � � �� � �� �#
 #� � ""#� �� � � � � ���
"0� � �$�� ; � � � 8�#� �� " �� "7#�
 #� #� � ��=�� � � 	 � #� � �� � � � � $� � 8�#� � ��� � � � �� � � �6� � � � � � � � 8�#� � � � � ��� � $� " � � � �� � � � �7� 8�#� � � � ; �
"$	 � � � � � � � =� 	 � � � � � � �� � � � � � � �� 0� � � � ��#� �� � � � �� 	 �
 � � 
 #� #� � 7�� � � � �6� 0� 	 � � � � � � � �� � � � 	 � � � � � � ��� � #0� 	 � 8�#� �6� ��
�� $#	 
 � 8�#� ��� � ��=� � � � � � �

                                                          
C� � � � �"0#"���7�� �#� � ��� (� #@� � � "#$�1 � 	 � � � � ; � 	 � 1 � 	 � +� "#� #� 0	#�� � � �� � � � � � � � � � � (� � 	 "#� � �� � � � � � �$�� � � �#� � � � 
 2� 	+� � �� " � �� � �$	 � 6� � ; � � 7�� � � � 
 � " � ��#
� � ��=� �� � � � � 0#""� ""#	 � � � � �� � #@� � 6� � � � ; � � � � 7� � � "" � 	 � � �� " � 	 ��#� 0� 	 � #
 � �� � � � � ""#� � �� � #@� � � " �� ""#� (" �� � �� � �� � � � 	 � � � � �� " � #� � #� �� � � �#6� � ; � � ��
" � 	 �� � � 	 � �0� 	 ��� �
 � � � 	 � 8�#� � �� ��� � #7� �� ; �� 7��#�0� 	 ��� �$�	 
 � �� ��� #� � 
 � � � ��



� � �� � �� ��� �	 
 � �� �
 �� � ��

� M

( �� � � ) ) � ��* �� � ��� ��� ) � �� ��� � , � �* ) � �� � ��� � 	 � �0�/ � � �

� � �$�
 � 	 � � " � 
 � � � � �� ���� " � 	 � � #� ���0� � � � ��#� 
 	 � $�� #� 
 � � � 	 � �� � ($� " � � � �� � � � �7� 8�#� � +6� � � �� " �� 
 #��� � � � � $� � 8�#� � ��� � ""#� �� � �
� ��� �7� 	 �� �$� " ��#0� 	 � � �7� �

� ��0� � � � ��#�
 � � � 	 � �� �(0	#
 	 � 
 
 � �, � �
 � � � 	 �+�" ��0	 � " � � � � �� � ��
 #� #�" � 
 � � � � � �

� �
 � 	 � �� � �N�� ��� � � �� �� � " � �#� � �� � ��� � 	 � �$�� � � �&�0� � � � ��#�
 � � � 	 � ��

� =� 	 � � �
 	 � $�� � �� #
 0�� "" �7� �/ �� �7�" � ��� �?� � � �#�" � 8�#� ��
 � � � 	 � ��&

� � " � 8�#� � �" � 0� 	 �#	 � �� ��" � �� 8�#� � �� � ��=� � � � � �
� � " � 8�#� � ��� � � 	 
 � � �� �" � 0� 	 �#	 � �� ��7�" � � ��88� 8�#� � �� � ��� �	 �� ; �� " � � �� �� � �� � � 	 � �$�� � � ��0	 � " � � � ��" � ��� #
 0� � � 	 �� ��� � �
� � " � 8�#� � ��� � � 	 
 � � �� ��� $� 	 �#	 � �� � �� � � � �$� � 8�#� � ��
, � " � 8�#� � ��� $� 	 �#	 � �� � ��� �2� 	 	 � �� � ��
 � "" � 
 
 �

� � �$�
 � 	 � � � � �" � 
 � � � � � ����� " � 	 � ��� �� 	 � � �� � ��0� � � � ��#�� ���� � " � ��$� � 8�#� � ���



� � �� � �� ��� �	 
 � �� �
 �� � ��

� 5

� �+ � �

� � � �
� � .� #� � � � � � � � � � �

' � � + � .�##� #�� � �
! � � 8 � � � � � � �
	 � � � � 
 � � � � �

� � )
1+ � #� � � � .�

< � � � � � � �

� �
 � 	 � �� � �N�� ��� � � �� �� � " � �#� � �� � ��� � 	 � �$�� � � �&�" � 8�#� ��#0� 	 � � �7�

� � � , � +�* ) � � , � 9� 	 �* 	 � � � �� , � �� +�* ) � � � � ��@� � � ) � � � 0	 � 7� � � � �� � � �
 �� � 8�#� � � � � �� 0� 	 � 
 � � 	 �� �� � � � �$�� � � �7�� � � � �
� � � � � � �� � 8�#� � �� � ��=� � � � � � �� ; � �#0� 	 � �� #� ����0� � � � ��#&

·  ) � � � � � �() " � 	 � � � � ��� F�� � 	 � � � � 	 �+
·  � � ""1 #	 � �(M�� � 	 � � � � 	 �+
·  � #� �� � �� �� � 
 � 	#�� ��� #� � 	#��#�(� � � 6�M�� � 	 � � � � 	 �+

� �� � � " �#� � � �� 8�#� � � ) � � � � � � � � � �7� � ��� 
 #� � �#� � �� �� �8�� ��88� 8�#� � � � ; � � � $$� � � � � � ��� � #
 �� � � #� � ��� � � � � 	#� � � E� � 6� 	 �� #"� 	 � �" � �
� � � � �� � � #� � � ��� � 	 �� ; �� " � � � � #� � � � � #	 � � � � 	 � �$�� � � � � � � �� � � � � 	#6� � � � � � � � � �� � #@� � � �#� � ��� 0� 	 � �� � �� � � � 	 � � � � �� � � 	 � �$�� � � �
	 � 
 �" � 	 � � �M� � � 	 �0#	 � � � � � ��� � , � +�* ) � � �) � � 	 
 � � �� � , � 9� 	 �* 	 � � �@� �� ) / * � � � ��� � 	 �/ - �� , � � � � � � / � 	 � �0�/ � 	 � � � � � � �
/ � 	 � �0�/ � � ��9	 � , � ) � ��, � ��� * >� ) ��* / � ���

� � � , � +�* ) � ��) � � 	 
 � � �� ��) 0� 	 �* 	 � � � #� � �� � � � �� � � # �0� ) +�* ) � ���0� 	 � �� �7� 	 �� �$� " ��#0� 	 � � �7� �� � ��0	 �
 #� � � � � � #� � �� � �
� � �
 �� ��� �� �#�#0� 	 � � �7#�

                                                          
M�� =� � � � ""#�� ��� #@� � ��#� � ���7�� � � �� $$� ��� � �#�� #� ��� �� �
 �� � 8�#� � 6�� � �0� 	 � � �� � ��=� �� � � � 6�� � ��	 � �� � �7��� � � �� ��0	#�� 8�#� � �



� � �� � �� ��� �	 
 � �� �
 �� � ��

� 4

� � � $�
 � 	 � � " � 
 � � � � � � ���� " � 	 � � ��� � � � � $� � 8�#� � �� � � �� � � ) � 	 � +�* ) � � � - �� 1�6� � ; � � 0� 	 
 � � � � � � �� � $$� � � � � 	 � � ��
9	 � 9� 	 � +�* ) � �� � ��� �	 �/ - �� , � � �� ��/ � 	 � �0�/ � � * �� #� � ��� " � 00#	 �#�� � �� � � E� � D� � � � 	 � 
 �� � � �� � ) " � 	 �  � � [	 � �� � " � � � � � =�6��
�� � � #� " � 
 � � � � � � 	 � 
 �" � 	 � 8�#� � � � � ��� � 	 �� ; �� " � � � " � �� � #@� � � �#� � �� � " � �� 8�#� � �#� � #� � �� � � ; �� 7� � " � 
 	 � � � � � ""#� �� � � �� � �
� � 
 0#�� � � � � �$�� � � �7#�� #� � �� � � ��=�� � � � �$�� � � �7#�� � �7#� #�� � ��� �	 �� ; �� " � � �� "" � 
 � � �#�� � ��� � � � 	#�

� �
 � 	 � �� � �N� � � � 	 � 8�#� � �� ; �� 7��� �� �� ; �� " � � �� ��� � 	 � �$�� � �#

� �� � � � � $� � 8�#� � �� � " � � � � "" �7#�0� 	 
 � � � � � � �� � $$� � � � � 	 � � �� � � 	 � , 
 �, , �* ) � � � � ��� � 	 �/ - �� , � � � � �� / � 	 � �0�/ � � * � � �� / � ) � 	 *
0� 	 � �� �$�	 
 � 6� � #� � ��� " � 00#	 �#� � � ��� � ) " � 	D�  � � [� � @� 	 � ?� � " �=�� � �� � � 
 0#� � � � � � �$�� � � �7#� � #� � �� � � � �=�� � � � �$�� � � �7#� � � �7#� #
� � ��� �	 �� ; �� " � � 6�� � � �#
 #�� ��� � � �0	 � � � � � � � � �

� �
 � 	 � �� , �N�� � 7�#�� � ��� �� �� ; �� " � � �� ��� � 	 � �$�� � �#

� #0#� �=�� 7�#� � �� � � � � 	#6� �� � 
 � " � �#� � � � � ��� � 	 �� ; �� " � � � 0� "" � � � 
 ��� � 
 
 �� �" � 	 � �#	 �� � � ��� � � � E� � 6� � ; � � 0	#77� � #� #� �
7� 	 �$�� � 	 � � � �� � � #	 	 � � � � 88� � � � � � 7� � � � � �
 � � � � � � � $�	 
 � 	 �� 6� � 
 � � � � � � #� ��� 	 � �� � �7#� � � 	 � �$�� � �#�� � �� � � � � $� � 8�#� � �� � � �
	 �/ � +�* ) � � � � �� / � ) � 	 * � � � �� / � 	 � �0�/ � � * � 5 �( 67� 0�	 
 � � * � � � � � � � � � � 6� � ; � � #0� 	 � � � #� � ��� " � 00#	 �#� � � ��� � ) " � 	D�  �
[	 � �� � " � � � 	 �=6�0� 	 
 � � � � � � �� � � ?� �" �	 � � ��� � � 	 � �$�� � �#� � � � �� � $$� � � � � 	 � � �� � 	 � 
 �, � 	 � +�* ) � � �* / � �� � � � �� / � 	 � �0�/ � � * �5 �( 67
0�	 
 � � * � " � �� � #@� � � �#� � �� � " � � � � �� / � " � � � � � 
 � � � 	 � � � � �� � � #00�� � � �� � ; �� 7�� 0� 22��� � � � � " � 
 	 � � � � � �� 
 #
 � � �#� � �

 � � � 	 � 8�#� � �� � ��� � 	 �� ; �� " � � �� � � � � � �� 
 #� #����� � 	 � �$�� � �#�7�� � � � 	 � 
 �" � 	 � �#�" � � � � � � #@� � � � � �� � 
 � � � � � � ��� � � ; �� 7� �" � 
 	 � � �
� ""#� �� � � ��� � �$�
 � 	 � �" � 
 � � � � � ����� " � 	 � ���� � � � �� ��� �� � 8�#� � �� ��� � �� � 	 � �$�� � �#�$�	 
 � �#�



� � �� � �� ��� �	 
 � �� �
 �� � ��

� �

� �
 � 	 � �� - �N�� �� � 8�#� � �� � ���� � 	 � �$�� � �#�� �� � 
 �" � 	 � 8�#� � ��#� � �� �� B� � � �

� � � � 	 � �$�� � � �� 	 � 
 �" � 	 � � �� �#� � �
 � � � � �" � �� � #@� � �"#$�1 � 	 � �#�; � 	 � 1 � 	 � �0#""#� #�� "" � 	 � �7�" � � ��88� � ��� � � � � 	 � �$�� � � �� 	 � 
 �" � 	 � � �
" � �� � #@� � � "#$�1 � 	 � � 0#""#� #� � "" � 	 � � � "0#	 � � � �� �� � $��� � � #� � $#	 
 � �#� � B� � � � � 0� 	 � ��� � 	 � "0#	 �#� " � � � �� 	 �� " �" � � 
 �� � �
� 7� � � � � ���#0� 	 � 8�#� �� � ��$�	 
 � � � � 2#�� �� � �� � � � �$� � 8�#� � �� �  � " � �#� � � � � �� � � 	 � �$�� � � ��0� 	 
 � � � � � �� � 
 � , � �* ) � � �* / � �� � � � �
/ � 	 � �0�/ � � ��3�- 45�$�	 
 � � ��

� �
 � 	 � �� F�N� � " � �#� � �� � ��� � 	 � �$�� � � �&�� "0#	 � � 8�#� �

� � �$� " � �� ��� "0#	 � � 8�#� � �	 �� ; �� � � &

·  �� � , � �� +�* ) � � � � �� / � 	 � �0�/ � � * � � � � � , 9* 	 � � 	 � � (��� � #
 � � �� � 
 #� " � �� 0	 �
 #� � � 
 0#� � � �� � � � +&� ?� � " � � � " � �� 8�#� �
� 77�� � � �#0� 	 � � � #� " � �� � � " �#� � � 
 � 	 �� #� � � ��� � � � 2� ��� � � #� � � � � � � � � � ��� � " � 8�#� � � �� � � 	 
 � � �� � " � 0� 	 �#	 � � (7� � �� $�
 � 	 �
" � 
 � � � � � +9

� � � � �
� + � � � � � �

* �
� � .� #� � � �

� � � 8 � � � � � � �
� � � � � 
 � � � � �

� �
 � 	 � �� C�N�� � �� 8�#� � �� � ��� � 	 � �$�� � �#�� � �� "0#	 � � 	 �



� � �� � �� ��� �	 
 � �� �
 �� � ��

� �

·  �� � , � �� +�* ) � � � � �� 0��� � � �� � � , � �) � +�* ) � � � � �� / � 	 � �0�/ � � * � � , 9* 	 � � � * &� ��� � #
 � � � � �� $��� � (� �� � �0#� �0� � � 0� 	 � ��
$#	 
 � �#� � B� � � � +�0� U� � "" � 	 � � � �
 �� � �#� � �	 � � � � 
 � � � � � � � �� � � 
 0#6�#00� 	 � � � "" � 
 � � �#� #0� 	 � � � #� � � ��� � $�� � " � 	 � � � �
� �� �#
 #�� � � �� � � � 6�� � � �7� � � �0	 � 
 � � � #����0� �" � � � � �� #7� �� #0�� 	 � �(7� � ��$�
 � 	 � �� M�"� 
 � � � � � +9

·  �=� , , � 
 ) � +�* ) � �� � ��� �9� , , = * 	 � �� ��� 	 � , 9* 	 � * &���� � 	 � �$�� � � �� 	 � 
 �" � 	 � � ��" � ��� � � � 2� " � ��#� � �� �"#� #�0	#�� � � �� � #� ���
� � � � � #
 � � 0� ""1 #	 � � (� #� �� � � � � � � 
 � 	#� � �� � #� � 	 #��#+&� ��� � � 	 � �$�� � �#� � "0#	 � � �#�7�� � � � 0	#�� � �#� � #� � �� � 0� ""1 #	 �
� ��� 	 � "0#	 �#�� �
 �� � � � �� � ��� �$�� � " � 	 � �� ��� �� �#
 #�� � � �7� � � �� #� ����� � " �#�	 � �� � �7#�(7� � ��$�
 � 	 � � � M�"� 
 � � � � � +9

·  �=� +�* ) � � � �� � , 9* 	 � � +�* ) � 6� � � � �7� � � � � #� � ��� � � " �#� � "0#	 � � 6� � ; � � 	 �� ; �� � � � �� � � #� $� 	 
 � � $�� � �� � � #� � � � � � 
 � " " � 
 �
2#P�

� �
 � 	 � �� M�N�� � �� 8�#� � �� � ��$��� �� �� � � " � �� � 8�#� � �0� 	 ����� � 	 � �$�� � �#�� "0#	 � � �#

� �
 � 	 � �� 5�N�� "" � 
 � � 8�#� � �� � ��� �� � ""1 #	 � �� �� � 	 � "0#	 �#�0� 	 ��=� "0#	 � � 8�#� �



� � �� � �� ��� �	 
 � �� �
 �� � ��

� �

( �� �� / � ) � 	 �* �� ��� �/ - �� , � � �� �� / 4� �, �+�* ) � �� � ��� � 	 � �0�/ � � �

� � �$�
 � 	 � �" � 
 � � � � � ����� " � 	 � ��#�" � � � � 	 �#�� � ��� �	 �� ; �� " � � �� �� � ?� �" �8�#� � �� � �� � � 	 � �$�� � �#�

GestoreRA/CAClient

FIRMATARIO

WEB
SERVER

Rilascio dati
Utente e Licenza

DB locale

Gen.Chiavi

Tx Rich.

Cert
Request

Rx Cert.

UserId
PassWord

PAN

Pkcs12
Ks+Kp+Req

Invio Richiesta
Certificato

Rilascio
Certificato

Cert
X509

browser

AMMINISTRATORE

Registrazione e
Abilitazione
Firmatario

Gestione
Clienti

Rilascio dati
Richiesta
Certificato

RA-CA/DB

� �
 � 	 � �� 4�N�� �� ; �� " � � �� �� � ?� �" �8�#� � �� � ��� � 	 � �$�� � �#�� � �0� 	 � � �� � ��� �	 
 � � � 	 �#



� � �� � �� ��� �	 
 � �� �
 �� � ��

� ,

= � � 	 .� � � � �* � �1� � � � � � � � � � � .�

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

·  ��� 	 � � � � � � � � � � � �� �� 
 ��
·  � � 
 � � � 	 � �� 	 � � � � � � � � � � � �� �� 
 �� � � �� � 
 � � � � � � � �
 � � � �
 ! � � � � � � � � 
 � 	 � �� � �� � 
 � 
 � ��
·  ��� � � � � �� �� 
 � � � 	 � �� � �� � 
 � 
 � �� � � � � � � � � � � � � �
 � � � �
 ! � � � � " " ��� 
 � 
 � � � � �
 � 
 � 
 ��
 � � � �
 ! � � � � � � � � 
 � 	 �� � �� � 

·  ��� � � � � �� �� 
 � � � 	 � ��
 � � # � � � � � � 
 � � � � � � � � ��� � � � � �� �� 
 � � � 	 � �� � �� � 
 � 
 � �� $

� � � �� � � � ��� � ��� � � � 	 �� 
 �� � 
 � � �� �� 
 �� � � � � � � � � � � 	 �� � � � � � � � 
 � � � �
 � ! � � �� �� 
 � 	 �� � � 
 �� � � � � � 	 � � � � � � � � � � �� � 
 � �
%
 � � � � � � � � � � � � � �� �� 
 � �� 	 �� 
 �� � � � � #&� � � � � � � � � � 
 � � � �� � � � � � 
 � � � � � � � � $

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

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

* $ � � .� #� � � � � � � � � � + � .�##� #�� � � �* � .�* � � + � � � � � �* � � 
 � � � � � � � � �� � �� � 
 ��

+$ � � .� #� � � � � � � � � � � 
 � � � � * � .�* � � , � � � � � � � � � �* � .� � � � � � 
 � � � � � �* � � 
 � � � � � � �� � �� � 
 ��

, $ � , , � � �#� � � � � * � ..� � 
 � � � � � * � � � � � .� � � + .� * � � + � � � � � � � � � � � � � � 
 ( �� � � � � � � � � � � � 
 �� � 	 � �� � ��� � � � � � �
� � � � � � � � � � � ��� 	 � � � � � � � � � � �� � 
 � �

# � � � � � � � � � �� 	 � ! � � 
 � � �� � � � � � � �
 � � � � ( �� � � � 	 �� ! � � �� �� 
 �

- $ � � � � 
 � � � � * � � + � � * � � + � � � � � � 
 � � � � � � � � � � � � � � � � � � 
 �� � � � � � 
 ( �� � � � 	 � �� 	 � � � � � � � � � � � �� �� 
 ��
%� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � 
 � � � � � 	 �� � � � 	 � � � � � � � � � � �� � 
 � � &

. $ � � � + � .�##� #� � � � �* � .� * � � + � � � � � � � � � � 
 � � � � � $

� �� � ��� � � � 	 �� 
 �� � 
 � � �� �� 
 �� � � � � � 
 � �� � " 
 � � � 
 �� � 
 � 
 	 �� � 
 � � � 
 � �� � � 	 � �� � � ) � 
 + � #�� � � .� � � �� � � �� � � � � � � 	 �
	 �
 �� � � � 
 � � � � �
 � � � 
 ��� � � � � � �� �� � � � 
 ( �� � �� � �� � ! � �� � � � � 
 �� �� � � � � � � 	 �� / #0 � � � � ( �� � 
 ��� 	 � 	 �� 
 � �$



� � �� � �� ��� �	 
 � �� �
 �� � ��

� -

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

' � � � �� � � � � � � � � � � � �� ���� � � � 
 � � � ��� � 
 � � � ��� � � � 
 � �� � � � � � � � 
 �� � � � �� � �� � � ��� / #0 � � � � ( �� � 
 ��� 
 � � � � �
 � �� 
 ���
! 
 � �� � � 
 � �� � � � � 
 � �! � $


 �� � � 
 � , * �1� � ��� � � � 	 �� 
 �� � 
 � � �� �� 
 �� � � � 
 � � � ��� � � � � � � 
 ��

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

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

* $ � � ( �� � � � � � � � � �� � � � 	 �� � � � � � � � 
 ( �� � � � � � 
 �� � �
+$ � � ( �� � � � �� � � � � � 	 �
 � 	 � �� / #0 � � � � ( �� � 
 ��
, $ � � ( �� � � � �� � � � �� � � � 	 � ��
 � " 
 � � 
 � 	 � �� � � � � 
 � � �

' 
 � � �� � � 
 � � � � � � � � � � ���� � � � 
 � �� � 
 � � � � 	 � �� � 
 � � � ��� � � � �� � 
 � � �� � � � ( �� � 
 ��$



� � �� � �� ��� �	 
 � �� �
 �� � ��

� F

� �+ � �

� � )
1+ � #� � � � .�

< � � � � � � �


 �� � � 
 � , +�1� � ��� � � � 	 �� 
 �� � 
 � � �� �� 
 �� � � � � ( �� � �� � � � � 
 � �! �

' 
 � � � #� � � � � � + , � � � � � � � � � � � �� � � � ��� � 
 � � � � 	 �� 
 �� � � $

' 
 � � � #� � � � � � � � � � � � * � � � � � � � �� � � � �� � � ) � 
 + � #�� � � .� � � � � � �� � ! 
 � �� � � 
 � �� � � � � 
 � �! � $� � �� � � �� � � / #0
� � � � �� � � � � � � � �� �� 
 �� � � � � � � � 
 � �! � $

' 
 � � �� � � 
 � � � � � � � � � � ���� � � � 
 � ��� / #0 � � � � ( �� � 
 �� � � � .� #� � � � � � � � + � � � � � � � � � � � � � � � � � � � � 	 �� � � �� ( �� � 
 � �
� � ! �� � 
 ��( ( 
 � � � ��� 	 � � � � � � � � � 	 
 � � �� � 
 � � $� ' 
 � � � �� ( �� � � � � � 2� � � � � � � � � 
 � � 
 � � 
 � � 
 �� � � � � � %	 �� �� 
 � 	 � � ��
� � � � � 
 � � � �� � � � 	 � �� � ��� � � � �� � 
 � � � � 	 �� � � � � � &� � � � � 	 �
 � � � � �
 � � �� � � � � 
 � 	 �� 	 �
 �� � � � 	 � 	 �� 
 � 
 � � 
 � � �! 
 � 
 � � � �
��� � 
 � � � � � � � � � � � � � $� � � � � � �
 � � � �� ( �� � � � ��� 	 � � � � � � � � � � � 2� � � � � � � � ! �� � 
 ��( ( 
 � � � � � � � � � 	 � � ��� � 
 � � �
� � �
 � �! � � %� � � � �� &� � �
 � ! �� � 
 ��( ( 
 ( �� � � � ! �� � � � � � � � � � � 
 � 
 � � � � � ��� � � � � � 
 � � 
 � 
 � � � � �
 � � � 
 �� � �� � � � ���
%# � � � " 
 � �3 � 
 	 � � � � � � �$� 	 � � �4 � �5 � � 	 � � � � �$	 � � � � � � � � � � � 
 &$


 �� � � 
 � , , �1� � � �� ( �� � � � � �6 �� � 
 ��( ( 
 ( �� � � � 	 � �� � � � � � � � � � � 	 
 � 
 �� � 
 � �



� � �� � �� ��� �	 
 � �� �
 �� � ��

� C

� �� / #0 � � � � ( �� � 
 �� � � � � � � � � �! � � � � � � � � � � � 	 �� � � � � � � � 
 � � � �
 � � � .� #� � � � � * � .� � � � � � 
 � � � � � � * � � 
 � � � � $� ' 

� � �� ( �� � � � ! �� � � � � � � � � � � 
 � 
 � � � � � � � � 	 � �� 	 �� � � � �� �! �� 	 �� � �� � 
 � � � � � � � � �� 
 �� � �� � � � 
 $� � � � � � 
 ! � � � 	 �� �� 
 � � � ��
� � 7 � 	 �� 
 " ���� 
 ( �� � � � ��� � 
 � � � ��� � ! �� � 
 ��( ( 
 � �� � � � � �� �� 
 � �� � � � � � � � �� 
 � " � � 	 � � 	 � �� 	 �� � � � �� �! � $� � � � � � �

� � �� ( �� � � � 	 � �� � � � � �� �� 
 � � � � � � � � � � � 
 � �� � � � � � �� �� 
 � � � � � � � �� ! � � �� � � � � � � � � 
 � � � �
 � � �� � 
 � � � � � � 
 � � 

� � � � � � 
 �� � � � � � � � $� ' 
 � ! � � �� �� 
 � � � � � �� 
 � � � � � �
 � ! �� � 
 ��( ( 
 ( �� � � � 	 � �� 	 
 � �� � � �� � �� 
 ��� 	 � �� � � � � �� �� 
 � � �
� � � � � � � 
 � �� � � � 
 � � � � � 
 � � � " � 8� 	 �� � � � � 
 �
 ( �� � � $


 �� � � 
 � , - �1� � � �� ( �� � � � � �6 � � �� �� 
 � 	 � �� � � � � �� �� 
 � � � 	 �� 
 �� � 


� � � � � �
 � � � �� ( �� � � � 	 � �� 	 � � � � � � � � � 	 
 � � �� � 
 � � � � � 	 � �� � � � � �� �� 
 � � � 	 �� � �� � 
 � � � � � � � � �" ��� � 
 � � �! 
 � � � ��� / #0 � 	 �
1� � � � � � � � + � � � � � $� � � 	 
 � �� � � � � � � � 
 � �� � � ��
 � � �� � � � � 
 � � � � � � � � 
 � �� � � � � ��
 � �� 	 
 �� � � � � � 	 � � � �� / #0 � 	 �
� � �� ( �� � � $� � � � � � � 	 � � ��� � 
 � � � � 	 �� � �� � 
 � %� � � � 
 &� ��� 	 � � � � � � � � � � � �� ( �� � 
 � � � ! �� � � � � �� � 
 � � � � �
� � � � � � � � 
 �� � � � � � ! �� � � � � � � � � 
 � � � ��� � ��� � � � � � � � � � � � � ��� 	 � � � � � � � � � � �� � 
 � � � � �� � � � � � 
 � � � � � � � � � � � �� � 
 � �
	 �� � �� � 
 � � � � � ��� � � %� � � � � � �� � � � $� � � &� � � � � 94 � 4 : � � � �� � 
 � � � � 	 �� � �� � 
 � � � � � � 
 � � 
 � � � � � � � 
 ��
%� � � � � � �� � � �$� � � &$


 �� � � 
 � , . �1� 
 �� � 
 � � �� �� 
 �� � 	 � �� � � � � � � � � �



� � �� � �� ��� �	 
 � �� �
 �� � ��

� M

� � � � � � � � 
 � � � � � � � � * � � + � � � � � � 
 � � � � � � � � � 	 � � � � � 
 � � � � ��� � � � � � � � � � � �� � � � � � 
 � � � �
 � 
 � � �� � ��� � � �� � 
 � �� %��
� � � � 
 � � � � � � � � � � � � 94 � 4 : &� � � � � � � � � � � � � � � � �� � � �� � � 
 � 
 ��( ( 
 � �� � � � � ��� / #0 � %� � � � � � � � 1� � � � � �$� � �� � � � �
	 � �� 	 � � � � � � � � � � � � � 
 � � � � %� � �� � 
 � � &� ! �� � � � � � � � � � � � � � � � � �;� � � � � � �� � � � � � �� �� 
 �� � %� � � 	 � 	 � � �" ��� � 	 
 �
� � � � � 	 � �� 	 � � � � � � � � � � �� � 
 � � &� � � � � � � � � � � � � � � � � � � �� � � � ;$! �<;� � � � � � � � � � � � 2� � � 	 �� �� 
 � � � ��� � � � � � ��
" 
 � � � 
 ��� � � � � � � �� � � � �� � � ( � $


 �� � � 
 � , =�1� � � � � �� � � � 	 � �� � � � � � � � � �� 
 �� � 
 � �� �6 � � �� �� 
 � � 	 � : � � � 
 ( �� � �


