
� � �� �� �� �	 
 
 �� � �� �

�� �� � � � �� � �� � ��� � � � �� � � �� �� � � �� �� � !

� � "� � � � � � �# $ �� � � � %& � � � � �(' �#  � �� � � �

# � � ) � �+* � � � �# ) � � � � �� � �

�, - ./ 0 01 -

� �  � �� �, - �  2 � �3 � � � ,4 �

56  � #  � � � 7 � �8 � �� 9 -: 5 ; < <=�> <? ! � " � �@ , � �# �  A : . 8 B .

CD EFG HD IJ K JL ML F NJO JL NP QJR QJ E JO J EFL KSL TG J FL R S P K JL F J TU E S V�W JL K J

TD O X PG PSL D E J F G QJ K W TF S D E K JL ML F NJO JL L F D TU PL F S V�W JL

YZ []\^ _`a b `c \d e `gf h i j ik j il m



� � �� �� �� �	 
 
 �� � �� �

PROBABILITES 

GURVITZ, LEDOUX ’01

KESTER’77

LEDOUX ’96 

BITSORIS, GRAVALOU ’95

TRUFFET, WAGNEUR’03

TRUFFET’03

PROBABILITES

AUTOMATIQUE

INFORMATIQUE

LUMPABILITY

INVARIANCE

POSITIVEMONOTONIE

COMPARAISON

WEAK

INFORMATIQUE

AUTOMATIQUE
PROBABILITES

AUTOMATIQUE NON LINEAIRE

0 � � � � �� 56  � #  � � � 7 � �8 � �� 9 -: 5 ; < < =�> < ? !� " � �@ , � �# �  A : . 8 B .

YZ []\^ _`a b `c \d e `gf h i j ik j il �



� � �� �� �� �	 
 
 �� � �� �

0 � A � � �  � �� # � � � �  � � A � & � �� � � � & � � & � �� � � � �� � & � �# � 2' � � � � � � �� � � � � � ��

�� � ��� � � � �� � � � � � � �� � � � !� � "� � � � � � � # $ �� � � � %& � � ! � �� � &  � ��� %� & � � ),

�
�

�
� � < � 	 
�� 

� ��� � � � � � � ��� �� � 	 �

� � �

� * � 	 
�� ��


YZ []\^ _`a b `c \d e `gf h i j ik j il �



� � �� �� �� �	 
 
 �� � �� �

5 � � ��� � �� � �# � � " � � � � � � , , ,

� �# � � � � � #  � � � � 
�� �
� � � 	 
� � � � � � � �� � � � � � �

� �# � � & � � ' �� � � � � � �� �� ' � *� & $� �# � � � � � #  � � � � 
	� �

� � � 	 
� � � �
 � � � � � � � �

� 	 
� ��

. � � � � �� � ��

� � �
 � � �  � � �(' � � �# � � � �  � � �� �& �� � �� �

; � �� � � � � � � 7 � � �� " � � & � � � � 
 � � �  � � �# � � ��� � �� �&

YZ []\^ _`a b `c \d e `gf h i j ik j il �



� � �� �� �� �	 
 
 �� � �� �

� 
 > �� � � � � � � �� � # � � ) � �+* � � � � & � � ' �� � � � �

� � < �� � ��� � � � � � � ��� �
*� �� � ��� � � � � " � � � � < �� � ��� � � � � � � ��� �

� � ��� � � � < �� � � < � � � � � < � �
 � � < ��� � � � � � � � � 
 � ��� �

��� �	
 �� � ��� � S �S ��� � � < � �
 � � < �� �S S � � � � � � �F JG O J NP F JG O J � J F �S S S ��� �

D W � � 
 � � �� �� �� � P ID G L ��� � JL F R G PS J �

� � � � � 
 > � � � � �� � � ��
� � � � � � � � 
 � � � � � 
 � � �

� � � � � � � � � � � � 
 � � 
 �> �� � ��� �� %& � �

YZ []\^ _`a b `c \d e `gf h i j ik j il �



� � �� �� �� �	 
 
 �� � �� �

9 � � � � � �  � � � %� & � � ) � 5 9 # � � �� � &  � � � %� & � � ) �

9 � � � � � � � � � � � � � � ��� ��� � � � � � � ��� � � �	 � � 7 � � �� " � � � � � � � �� � � � �

�


� 



�
� � < � 	 
 � 

� ��� � � � � ����� � � � � � �

� ��� � �  �

� 	 
�� ��


 � 	 
�� �� �  � �� ��� � � � �� � � � � � � � < �� � � � ,

� � ��� � �� �  � �# ) � � � � �� � & � � ' �� � � � � �� � < �  � � � �  �

YZ []\^ _`a b `c \d e `gf h i j ik j il �



� � �� �� �� �	 
 
 �� � �� �

5 � � � ��� � & �� � � "� � � � � � � � � �� �� " � # � �� � � � � & ) � ' �# � � &

5 � � � � � � � � � � � � � � � � < �

� � ��� � � � < �� � � � < � 	 � � � �� � � � � ��� � 	 � � � �

� * � � � < �� � ��� � � � � � � ��� � � � � ,

��� �	
 �� � �� �

��� � R G PS J � � � � � �� � � � �

� � � � �� � � � � �

YZ []\^ _`a b `c \d e `gf h i j ik j il �



� � �� �� �� �	 
 
 �� � �� �

.' � � � � � � � �  �

� � 
 > � � � � �� � � � � � � � � � � � 
 � � � � � 
 � � �

� �� � � � � � � < � � � � � � < �

� � � � � � � &  � ��� % & � � �� � < �  � � � �  �

� � � � � � � � � "� � � � � � ��� � � � � � � � � � � � � �

YZ []\^ _`a b `c \d e `gf h i j ik j il �



� � �� �� �� �	 
 
 �� � �� �

, , , � � 0 � � �� � � � � < ; � � � � � � �� & � &  � � * � � � , , ,

� ��� � � � �� � � �� � < � � � � �

YZ []\^ _`a b `c \d e `gf h i j ik j il �



� � �� �� �� �	 
 
 �� � �� �

.' � � & �� � �4 � � # � � �� ��  A

8 � � � �� ' � "� # � � � � # � � & � �� � �� �� � � �' � � � � � � � � � � �� � � ! �(' �#  � �� � � # � � � # * �& �

� �� �� � � �� �� � � � �� � � �> � % � � � "� %� & � �' � � � � �  �� � � ��� � & �,

� � 
 > � � � � �� � � � � � � � � � "� � � � � � � � � �

� � �� � � � &  � � � %& � � � � � � �> � � � � �� � �

� �

� �  � � � � "� � � � � � ��� � �

YZ []\^ _`a b `c \d e `gf h i j ik j il m�



� � �� �� �� �	 
 
 �� � �� �

� � ��� � � � � � �# � � � � � A> �&  � , , ,

�, - ./ 0 01 - ! �D O J � K J PL �D G C D O X PG SL D E D � � J I IO P E C U PS EL !�� ) % � � � � �� �� !

� � & , � � � ; �> 9 � � �� � & � � � � � � � � A> �&  � � & � � % � � > ! � �, �? ?> � � � ! � ; < < � �,

@ , �1 � � / 	 � � # �, - ./ 0 01 - ! C D O X PG SL D E P E K � 
 
G J 
 PF S D E D � � P� � � IWL

 S E J PG � ML F JO L ! �� � �� � B & � � % � � � � # : � � B � �& � �� �� � � � ! �� � ! � �, ;= ?> ;� ; ! � ; < <= �,

�, - ./ 0 01 - !� J� � D W E KL �D G � S O J K �R J E F �G P X UL � EL X SG J K � M � F D TU PL F S T

� P �D G S� PF S D E � JL W IFL !@ �  � � , � � � � � � � � 1 " �� � � � ) � � � � � 9 ) � � � � � ! �= �= � ! � �,

�? ?> � � < ! � ; < <= �,

�, - ./ 0 01 - ! � D ED F D E J  S E J PG � M E PO S T P I � ML F JO L �R JG � S D S KL ! � � � �, � � � � �

� � 5 � � �� , � � # : � 4 , 9 �, ; �= ! 9 � � � � � � �> � � � & � �, � �, � �> = � ! � ; < < � �,

�, - ./ 0 01 - � � # 1 , � B � � 1 / . ! � D ED F D E S TS F M P E K � D L S F S R J � ER PG S P E T J D �

 S E J PG � ML F JO L �R JG � S D S KL ! � � � � � , B � �& � , 8 � �� , ! *� ��� � � � � �� � ; < < ? ,

YZ []\^ _`a b `c \d e `gf h i j ik j il m m


