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Objectives

formal definition of constraint and CSP

equivalence of CSP’s
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Formal Presentation
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Constraint : definition

Consider

some variables ��� �� � � � ���

some domains

�� �� � � � �� associated to �� �� � � � ���

respectively

a constraint

�

on ��� �� � � � ��� is a subset of

�� 	 � � � 	 ��

domain

��
 represents the possible values the variable � 
 can take
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Constraint : example

Consider variables � � � �  of domain

�� � � �

Consider the constraint �� �

on � � � �  represents the Boolean

�� �

relation.

Then, �� �

on � � � �  is a subset of

� � � � � 	 � � � � � 	 � � � � �

defined
by : �� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
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Constraint Satisfaction Problem : definition
Consider

some variables ��� �� � � � ���

some domains

�� �� � � � �� associated to �� �� � � � ���

intuitively : a CSP

�

is given by a set of constraints together
with variables appearing in these constraints and their domains

formally : CSP

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

with each

�
 on a subset of �� �� � � � ���

� �� �� � � � �� �

is a solution to

�
if for each constraint

�"! on

� 
$# �� � � � � 
&% ' (

(  � �� � ) �
)

� �
$# �� � � � �
&% '
�  �!
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CSP example : full-adder
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* + ,.- / 0 12 3 4 3 56 7 3 89: 12 3 4 3 5; 7 3 - / 0 1 5; 3 < 5 3 5= 7 3

89: 1 5; 3 < 5 3 > 7 3 9: 1 56 3 5= 3 < > 7@?

2 A BC 3 6 D 3 4 A BC 3 6 D 3 < 5 A BC 3 6 D 3 56 A BC 3 6 D 3

5; A BC 3 6 D 3 5= A BC 3 6 D 3 < > A BC 3 6 D 3 > A BC 3 6 DE

solutions :FGH IH IH IH IH IH IH IH J I GH IH I K IH IH IH IH I K J I GH I K IH IH I K IH IH I K J I GH I K I K IH I K I K I K IH J IG K IH IH IH I K IH IH I K J I G K IH I K IH I K I K I K IH J I G K I K IH I K IH IH I K IH J I G K I K I K I K IH IH I K I K JL
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