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A Study on Constructive Generation of Very Hard Instances for Constraint
Satisfaction Problems
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The main results of our study are: (1) Proposal of a constructive method for
generating exceptionally hard constraint satisfaction problems, (2) Proposal of swarm intelligence based
methods for solving constraint satisfaction problems, and (3) Development of a system for finding figure
patterns for generating complex tiling images and a simulator of pedestrians flow based on multi-agent
systems for theme park problems.
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begin

Initialization;

For t = 1 to MazCycle do
Employed BeesPhase();
Onlookered BeesPhase();
If rand < Gp then

GSAT(X);
End if
ScoutBeesPhase();
Memorize the best solution achieved so far;
End for
end

procedure Employed BeesPhase()
For i =1to Ns do
Generate a new assignment V{ from X} (and based on
XL (k #1)) via NBSG proposed by %) ;
Evaluate the new solution;
If Conf(V}) < Conf(X!) then
X}V
trial; « 0
Else
Remember X/;
trial; « trial; + 1;
End if
End for
end procedure

procedure OnlookerBeesPhase()
For i =1to Ns do
Calculate the probability proportional to the quality of
food sources p;;
Produce a new assignment V! from X} (and based on
X} (k # i) selected depending on p; via NBSG
proposed by 3) i
Evaluate the new solution;
If Conf(V}) < Conf(X}) then
Xi—VEh
trial; — 0;
Else
X: Al Xit;
trial; « trial; + 1;
End if
End for
end procedure

procedure ScoutBeesPhase()
If maz {trial;} > limit then
Replace the abandoned assignment with a new assignment
by the procedure ConstructAssignment ByGreedyScout();
End if
end procedure

procedure Construct AssignmentByGreedyScout ()
Initialize the abandoned assignment, X;;
k0
‘While k < (deflection x n) do
Select the j-th variable, X;;, randomly;
If X;; is unassigned then
Xij +— bestyy;
ke—k+1;
End if
End while
For j=1tondo
If X;; is unassigned then
X;; + 0or 1 (randomly);
End If
End for
end procedure
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t=0,s"=¢,v=10 //HERAT X,
B ER, 5 EOHHL
p'% = InitializeFA();
[/ &V OFERR O LR

while (t < T) do
o) = AlphaNew();

Evaluate(p®), f(s)); //ff @ FEAf
OrderFA(p®, f(s)); //3& It B JE Iz
Rz EY — b
s* = FindTheBestFA(p, f(s));
[/ BIRO R

ptt) = M(}veFA(p(t) %
/] B RIVDALE O FEH

t=1t+41;
end while

ApplyKmeans(s*); //5x B f# s* % #) B fiE
¢ U Tk-meansik# E17
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(a) k-means¥E D LB E

Iris Glass Cancer-Int Haberman

EZE#E (%) 851 217 51.0 50.7
time(sec.) 0.069 0.024 0.058 0.023

(b) A F o D RER R

Iris  Glass Cancer-Int Haberman

E#E® (%) 883 389 96.0 52.3
time(sec.)  0.22  0.38 0.64 0.26
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