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��, /�!�
� ��� ����	������� � � � � � � � � � � � � � � � � � � � � � 0
��- 1
�
	�� ���	
���	� � � � � � � � � � � � � � � � � � � � � � � � � � ��
��2 3��� /)4 ������	 � � � � � � � � � � � � � � � � � � � � � � � � �,
��5 �	���	��� �� 	��
 � � � � � � � � � � � � � � � � � � � � � � � � �2

� ���� �	������ ���� �

,�� /6/ � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �7

,���� /�
��	� ��� ��!�
� ��� �
�� � � � � � � � � � � � � � � � �7
,���, /6/ 	��	 ����� � � � � � � � � � � � � � � � � � � � � � �.
,���- #�����	
�� �� /6/ ���	
���	� � � � � � � � � � � � � � � ,8
,���2 3�
	
��� ��	� � � � � � � � � � � � � � � � � � � � � � � � ,8

,�, �/)49�1�4 � � � � � � � � � � � � � � � � � � � � � � � � � � � � ,�
,�,�� :��
�� � � � � � � � � � � � � � � � � � � � � � � � � � � ,�
,�,�, ��� �/)49�1�4 ��	���
;�	
�� ����� � � � � � � � � � � ,-
,�,�- �/)49�1�4 	��	 ����� � � � � � � � � � � � � � � � � � ,7
,�,�2 #�����	
�� �� �/)49�1�4 ���	
���	� � � � � � � � � � � ,7
,�,�5 3�
	
��� ��	� � � � � � � � � � � � � � � � � � � � � � � � ,.

,�- &�580 � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ,<
,�-�� :��
�� ����� � � � � � � � � � � � � � � � � � � � � � � ,0
,�-�, =�	���
;�	
�� 
� &�580 � � � � � � � � � � � � � � � � � � ,0
,�-�- &�580 	��	 ����� � � � � � � � � � � � � � � � � � � � � � -7
,�-�2 #�����	
�� �� &�580 ���	
���	� � � � � � � � � � � � � � -<
,�-�5 3�
	
��� ��	� � � � � � � � � � � � � � � � � � � � � � � � -<

,�2 = ������
�� �� 	�� 	���� /)4 � � � � � � � � � � � � � � � � � 28

� �������	�� �����	��� ��
-�� 3# � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � 2,

-���� 1��	� 3# � � � � � � � � � � � � � � � � � � � � � � � � � 2-
-���, 3# �
	�
!�	
�� ��
�	 � � � � � � � � � � � � � � � � � 2-
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-���- 1����
� 3# �
	�
!�	
�� ��
�	 � � � � � � � � � � � � 2-
-���2 3�
	
��� ��	� � � � � � � � � � � � � � � � � � � � � � � � 22

-�, =�	���	
��	�� 1
�	
����� � � � � � � � � � � � � � � � � � � � � � 25
-�,�� 3�
	
��� ��	� � � � � � � � � � � � � � � � � � � � � � � � 2.

-�- >3�/ � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � 2.
-�-�� 3�
	
��� ��	� � � � � � � � � � � � � � � � � � � � � � � � 2<

-�2 ����	 �
��	
�� ���	
���	� � � � � � � � � � � � � � � � � � � � � � 20
-�2�� 3�
	
��� ��	� � � � � � � � � � � � � � � � � � � � � � � � 58

-�5 1
��
�� �� ������	
�� ������
� � � � � � � � � � � � � � � 58

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

" �������#  ����	�$ %��	������� "&
5�� ���	���� 
�������	�	
�� �� /�? � � � � � � � � � � � � � � � � 5<

5���� ��� ������� ��	���� ����� � � � � � � � � � � � � � � 50
5���, ���	���� ���	 ���� �
	� ����	������
� �����@��� � 78
5���- 3�
	
��� ��	� � � � � � � � � � � � � � � � � � � � � � � � 7�

5�, ����	 ���� 
�������	�	
�� �� /�? � � � � � � � � � � � � � � � 7-
5�,�� 3�
	
��� ��	� � � � � � � � � � � � � � � � � � � � � � � � 72
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7�� 3�	���� ���
	��	
��93��	
���	� ���������	 � � � � � � � � � � 77
7�, �����
�"����� ���
� � � � � � � � � � � � � � � � � � � � � � � � .8
7�- "��	� ����� �		��� �� /4: ���� � � � � � � � � � � � � � � � � � .,
7�2 1
��
�� �� !��	� ����� �		��� � � � � � � � � � � � � � � � � � .7

7�2�� #���
�� 	
�� ��� ��
!�� ���	��� ���	
�� � � � � � � � .7
7�2�, 4�����
	� 
� ��	� � � � � � � � � � � � � � � � � � � � � � .<
7�2�- '��
�	
�� 
� �		��� 	��	��� � � � � � � � � � � � � � � � .0

7�5 3�����
�� ��� 	�
 ����	�� � � � � � � � � � � � � � � � � � � � � <8

)  �����$ ��� ������ ���� &�
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Intruder Server,Client

The intruder intercepts the updated

(7)

(6)

(3)

 (2)

(5)

(8)

(4)

(1)

Decrypts with the compromised
private key. Calculates the

side can not realise that 
the client, so that the server

and server, and master secret.
previously sent from intruder 
Signs hash of messages 

the status of the certificate.
is either unable to or do not check
to the client, assuming the client

The compromised certificate is sent

Intercepts signed hash from 

previously sent from intruder
Sends signed hash of messages 

and client, together with the 
master secret.

the compromised public key
has been used.

and the 4 first messages sent
Intercepts hash of master key

Encrypts master secret with

certificate sent from the server.

Intercepts the master secret.

 master secret. the updated public key.

intentionally for the client.
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