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A constraint network isatriple

R=<X,D,C >where:
X ={X,,..., X }isaset of variables
D ={D,,...,D,} istheset of their domains
C={C,...,C},C =(S,R) aretheconstraints,
S being the scopeof therelation R.
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P(S C, B, X,D) =P(S) P(C|S) P(B|S) P(X|C,S) P(D|C,B)
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A graphical model (X,D,C):

X = {Xl,...Xn} variables
D={D, ...D,} domains

C={F,..., F} functions
(constralnts CPTS, cnfs)
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F :=P(F|AC)

F=F=A+QC
A

B C

E D




A graphical model (X,D,C):
X ={X,,...
D={D,, ...

&

C={F,.
(constralnts CPTS, cnfs)
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D}
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variables
domains
functions

F :=P(F|AC)

F=F=A+QC
A

B C

E D

All these tasks are NP-hard
identify special cases
approximate
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& 2 A S [ ;=<3

Bucket(E): E1 D, E* C, E! B
Bucket(D): D A || Rows

{1,2,3 Bucket(C): ClB | Racs
Bucket(B): B A || Ry
Bucket(A): R,

ny Bucket(A): At D, Al B
Bucket(D): D! E || Rog
Bucket(C): C* B, Ct E
Bucket(B): B E || Rpe, Rt
Bucket(E): || R,

Complexity : O(n exp(w’ (d))),
w’ (d) - induced width along ordering d
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n
OR space AND/OR space
width | height
time(sec.) nodes backtracks time(sec.) AND nodes OR nodes
5 10 3.154 2,097,150 | 1,048,575 0.03 10,494 5,247
4 9 3.135 2,097,150 | 1,048,575 0.01 5,102 2,551
5 10 3.124 2,097,150 | 1,048,575 0.03 8,926 4,463
4 10 3.125 2,097,150 | 1,048,575 0.02 7,806 3,903
5 13 3.104 2,097,150 | 1,048,575 0.1 36,510 18,255
5 10 3.125 2,097,150 | 1,048,575 0.02 8,254 4,127
6 9 3.124 2,097,150 | 1,048,575 0.02 6,318 3,159
5 10 3.125 2,097,150 | 1,048,575 0.02 7,134 3,567
5 13 3.114 2,097,150 1,048,575 0.121 37,374 18,687
5 10 3.114 2,097,150 | 1,048,575 0.02 7,326 3,663
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(b) DFStree
depth=3
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(c) pseudo- tree
depth=2

(d) Chain
depth=6
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0, otherwise
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All domainsare{1,2,3,4}

" HHS



Domainsare{1,2,3,4}

FORWARD CHECKING
MAINTAINING ARC

CONSTRAINTSONLY
CONSISTENCY




) 7
7 &
- ) 2) 53 - | 2)
7
' & 7 & E
7 ! 2
(! '
(%
, (%1 -
(% 1
% . () *% &
N=25, K=2, R=2, P=2, C=10, S=3, t=30%, 20 instances, w*=9, depth=14
Time Nodes Dead-ends Full space
AO-C 0.15 44,895 9,095 152,858
OR:G 11.81 3,147,577 266,215 67,108,862
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[} ]
G 5)% 0 B# 50 "# -?7/0
tightness 70% 60% 50\% 40%
# solutions 0 O 46,582 147,898,575
i |BE 8.889 8.709 8.531 8.637
O[A/O FC 0.110 0.454 3.129 32.931
OR FC 0.113 0.511 14.615 9737.823
3|A/O FC 0.111 0.453 3.103 31.277
OR FC 0.112 0.509( 14.474 9027.365
6|/A/O FC 0.110 0.454 3.006 25.140
OR FC 0.113 0.508( 13.842 7293.472
9(A/O FC 0.114 0.453 2.895 21.558
OR FC 0.111 0.509( 12.336 5809.917
12|A/O FC 0.109 0.458 2.703 13.687
OR FC 0.114 0.496 9.678 2598.778
13|A/O FC 0.111 0.457 2.605 11.974
OR FC 0.123 0.494 8.703 1170.203
() *% '
- & ' 2 3
() *% - > 9
' & 92 :&- 73
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