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A New Method for Solving Constraint Satisfaction Problems

G. Ghassem- Sani and M. Namazi
Assistant Professor Department of Computer Engineering, Shsrif University of Technology
Instructor, Islamic Azad University (Khoy Branch)

Abstract: Many important problems in Artificial Intelligence can be defined as Constraint Satisfaction Problems (CSP). These
types of problems are defined by a limited set of variables, each having a limited domain and a number of Constraints on the
values of those variables (these problems are also called Consistent Labeling Problems (CLP), in which “Labeling"” means
assigning a value to a variable.) Solution to these problems is a set of unique values for variables such that all the problem
constraints are satisfied. Several search algorithms have been proposed for solving these problems, some of which reduce the
need for backtracking by doing some sort of looking to future, and produce more efficient solutions. These are the so-called
Forward Checking (FC), Partially Lookahead (PL), and Fully Lookahead (FL) algorithms. They are different in terms of the
amount of looking to the future, number of backtracks that are performed, and the quality of the solution that they find. In this
paper, we propose a new search algorithm we call Modified Fully Lookahead (MFL) which is Shown to be more efficient than the
original Fully Lookahead algorithm

Keywords: Artificial Intelligence, Search, Constraint Satisfaction Problems, consistent labeling problems
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1. Constraint Satisfaction Problems 10.Unary Constraints 19.Partially Lookahead
2. Consistent Labeling Problems 11.n-ary constraints 20.Fully Lookahead
3. Backtracking 12.search space 21.Modified Fully Lookahead
4. Consistency Checking 13.Initial State 22.Binary Constraints
5. Crypt Arithmetic 14.Goal State 23.Prune
6. Eight Queen 15.Depth First Search 24 Uninformed
7. Map Coloring 16.Breadth First Search 25.Systematic
8. Waltz 17 Iterative Deepening DFS
9. Consistent 18.Forward Checking
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Recursive Procedure Forwardsearch (U, F, D);
For F(U)=each element of D(U) Begin
if U <Number Of Variables then Begin
New D = Forward Check (U, F(U), D);
if Not Empty Domain_Flag then Call Modified FL (U, New D);
end if;
if Not Empty Domain_Flag then Begin
Call Forwardsearch(U+1, F, New_D);
end if}
else
Output the Labeling F;
end for;
end Forwardsearch ;
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Function Forward Check(U, L, D) : New Domain Table ;
New D : Empty Domain Table ;
For U2=U+1 to Number Of Variables Begin
For L2=each element of D(U2)
if relation(U, L, U2, L2) then Begin
Enter L2 into New_D(U2);
Dellevel(U2, L2) = U+,
end if
if New D(U2) is Empty then Begin
Empty Domain Flag = True ;
return(New_D);
end if;
end for U2
return(New_D);
end Forward Check ;
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Procedure Modified FL(U, New D);
For U1=U+1 to Number Of Variables Begin
For L1=each element of New_D(U1) Begin
if Dellevel(U1, L1) = Ul-1 then Begin
Delete L1 from List New_D(U1)
else Begin
For U2=U1+1 to Number Of Variables Begin
Consistent_Label Found Flag = False;
For L2=each element of New D(U2) Begin
if Dellevel(U2, L2) = Ul-1 then
Delete L2 from List New D(U2) ;
else if relation(Ul, L1, U2, L2) then begin
Consistent_Label Found Flag = True;
Lastchecked(U2) =12 ;
Break For L2 Loop;
end if}
end For L2 Loop;
if Not Consistent Label Found Flag then begin
Delet L1 from list New D(U1);
Break For U2 Loop;
end if ;
end For U2 Loop;
if Consistent Label Found Flag then begin
For U2=U1+1 to Number Of Variables Begin
Dellevel(U2,LastChecked(U2)) = Ul+1 ;
For L2 = each remained element of D(U2) that not checked Begin
if Dellevel(U2,L2) = Ul-1 then
Delete L1 from List New_D(U2) ;
else if Dellevel(U2, L2)=U1 then
if relation(Ul, L1, U2, L2) then
Dellevel(U2, L2) = Ul+1 ;
end For L2 Loop
end For U2 Loop;
end if ;
end of else ;
end For L1 Loop;
if New_D(U1) is empty then begin
Empty Domain Flag=True ;
return;
end if ;
end For Ul Loop ;
return;
end Modified FL;
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