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Hybrid Domain Fuzzy Constraint Satisfaction Problems and Their Iterative Improvement Algorithms
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Abstruct

A Fuzzy Constraint Satisfaction Problem(FCSP) is an extension of the classical CSP, a powerful tool
for modeling various problems based on constraints among variables. In traditional CSPs and FCSPs,
values for the variables are chosen from discrete domains. However, this is often inconvenient when one
wants to express real world problems. In this paper, we propose a new model that allows the variables to
have a mixture of discrete and continuous domains. We show that this model, called HDFCSP(Hybrid
Domain FCSP), can be solved by a new algorithm SpreadRepair, an extension of the well-known iterative
improvement algorithms. Experimental results on some test problems show that the algorithm has an
ability of finding practical approximate solutions with high probability in a computation time much
shorter than the traditional algorithms for the discrete-domain FCSPs.
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Spread Repair algorithm
global variables

input
Ci,Ca,...,C.:constraints
output
Ty, T2,...,Ty:assignments to variables

C™:constraint with minimum satisfaction degree
Q:degree of satisfaction of C*

X:the set {1,2,...,n} of all the variables

Y':a subset of X

procedure SpreadRepair()

initialize x,,..., T, to random values
do

compute C* and Q

Y X

V « the scope of C*
while RepairOneOf (V)

function RepairOneOf (V)
//return {rue if a variable is repaired.
Y « Y\V
for each variable i € Vdo
(vi,7i) + Repair(i)
let rx = maz:{r:li € V}
if r. > 0 then
I — Vk
return frue
else if Y = ¢ then
return false
else //spread
Vi ‘p
for each variable i € V do
V' « V'U {variable j € Y|j is adjacent. to i}
return RepairOneOf (V')
end if

function Repair (i)
//return the locally optimal assignment to z;
T«¢
C <« a set of constraints relating to x;
for each constraint Cx € C
T + TU(getMaximalValue(i, Ci) N 1);)
for each constraint C; € C
T + TU(getIntersection(i, Cx, C1) N D;)
end for
T + TU (the lower and upper bounds of D;)
return (v, r;) where v; is the element of T giving the
maximum satisfaction degree and r; is the amount of
improvements
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6: Results on random HDFCSP
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BREL 72, H#EROUHEICBVT, BoN/-M
DENL Cpin B & U Cpe BT WML BERALZ 1T -
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MREn, ERICHWGAEOEE, H27100
L ORGEE AV F % 5412 1E Spread Repair 7 )V T
VXL H, FRUTOBETIVWESICITE
#i7: MRt +Spread DHEET AL T X AH L v
Ew) EmdzEons:.,
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