GAC Example

Consider the following CSP:

Dom[X] = {1,2,3,4} Dom[Y] = {1,2,3,4}
Dom|[Z] = {1,2,3,4} Dom[W] = {1,2,3,4,5}
CI(X,Y,Z): X=Y+2Z

Co(X,W): W > X

C3(X,Y, Z,W): W =X+2Z+Y

Enforce GAC on these constraints, and give the resultant GAC consistent variable domains.
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o C, / C,
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CurDom[X] = {1,2,3,74 CurDom[Y] = {1, 2,3,%

CurDom[Z] = {1,2,3, CurDom[W] = {/,}9/,3,4,5}
Ci(X,Y,2): X =Y +Z - \
Co(X, W) : W > X ) ¢ }C;_IQZ

Cs(X,Y,Z,W): W=X+Z+Y

* Processing Cj:
le'(Y=\;Z=|,W:3) Similm/{‘a*) Y:q— oand

A [,\N\/e_ No Swfpert
X =2-(Y=1, Z=l> W=4) 4

X =3-(y=1,2=1,W=5)

X =l - No Serpers
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W=l - No SupPPort
Wo2— Ao Dupfort
We = Some Suppore o5 X=|
Wett— A V s X=2

w_"%_ P A J Xz3
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CurDom[X] = {1,2,3} CurDom[Y] = {1,2,3}
CurDom[Z] = {1,2,3} CurDom[W] = {3,4,5}

CLX,Y,2): X =Y + 2 /
Co(X, W) : W >X E =

C3(X,Y,Z,W)  W=X+2Z+Y

¢ Processing Ca:

A=l -(w=3)
X=2 - K\/\/:%)

K3 - (Wek)

W=3 - Same Suwppat+ o3 X=|
Wetg o o A 4 X=3

W= 5 _(x—.()
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CurDom[X] = {/2, 3}
CurDom|[Z] = {1, 2,

CLX,Y,2): X =Y + 2
Co(X, W) : W >X

C3(X,Y,Z,W)  W=X+2Z+Y

* Processing C1:

X=\ - Na Supprt
x—,'), - (Y"—l 72‘)
X=z- (Y=1,7Z=%

—> Cg Gn/‘
Co onNn
Yuene

CurDom[Y] = {1, 2,'84
CurDom[W] = {3,4,5}

X}
(o] C3(| ¢/

Yolo Same Swepfre o3
X=2

>/—_,‘2_-— (X-:"S ’ Z;l)
Y;‘S— No SuppPort
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Z .| - Some Sufprk o5 X<
Z-2 _ A g X=3

2.2 - No SuUPrort
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CurDom[X] = {2, 3} CurDom[Y] = {1,2}
CurDom|[Z] = {1,2} CurDom[W] = {,3{4, 5}

Ci(X,Y,2): X=Y+Z

Co(X,W): W > X C %

Cs(X, Y, Z W) W=X+2Z+Y Ii
* Processing Cj:

X-2 - (Y=l .Z=1,w=u)

X -2 — CY:\;Z:]JW'—‘E)

Y:\ . Geme Swpperk 05 X=2

Y:I-CX‘—‘L)Z:‘ , \/\/:g)
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2_ | = Seme SupPurk a3 Xz-2

Z.2 - (X=25 )1, W=£)

W=3 - No Support

Wel — Dame Support oS X=2

W= S-D’ ” / ’ Z=%
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CurDom[X] = {2, 3} CurDom|Y] = {1,2}
CurDom[Z] = {1,2} CurDom[W] = {4, 5}

CLX,Y,Z): X =Y +Z
Co(X,W): W >X

Cs(X,Y,Z,W): W=X+Z+Y

¢ Processing Ca:

)(__7/_<V\/—,Lr) \’\/-:,4"()(“'9’)

Xz (wst) wob - (X=2)
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CurDom[X] = {2, 3} CurDom|Y] = {1,2}
CurDom[Z] = {1,2} CurDom[W] = {4, 5}

Ci(X,Y,Z2): X=Y+2Z @ o\ 4

Co(X,W): W >X
Cs(X,Y, ZW): W=X+Z+Y

* Branchon X:
X=2

GAc on C => DO”‘IY]:%)IE > DOMIZEZ&YI
GAc on (o= No Chansyes .
_ st A

G"AC on C‘3~;'> DO"’\E\’JB:{L‘:{{ Co dn Awnewnc
(rbc on Cor => No Chansyes.
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CurDom[X] = {2, 3} CurDom|Y] = {1,2}
CurDom[Z] = {1,2} CurDom[W] = {4, 5}

Ci(X,Y,2): X=Y+2Z
W >X

2 X, W) : \ c \ \\
C3(X,Y,Z, W) W=X+Z+Y I z %

Ca(X, W)

* Branchon X:

X =3

G’AC on
Gnhne ON
GAc on

¢ | A

C\ /_> No CM&S

C~ =% Vi A
Cn => DomEu £13 Dam{z3=1 1]
\ C|von quene

\/Domi\fd}cggﬁ =y (5, ON (ueue
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G-bc on C =% Dam[Y]—_%TZ Dwo |

Nore: No Seolurien v X=3, bwr  GAC enorce
ok'wkn’l- P{W .
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GAC Example

C1(v1,v2,V3) C2(V1,V3,v4,V5) C3(Vv2,V3,V5)
vl v2 V3 Vi V3 V4 V5 V2 v3 Vs
A B (€ A A A A A A A
B A c A B € B A B C
A A B B G B B B C B

cC (A [B |C c A B
C B A B C B A
CurDom[Vi] = CurDom[V2] = ... = CurDom|[V5] = {A, B,C}

\_Ci\ Ca ‘Cs
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C1(V1,V2,V3) C2(V1,V3,V4,V5) C3(V2,V3,V5)

waw e s e
A B E A—A—A—A—

A—A—A—

B A C A |B |c |B e

A A B B C B B 5 = =

c—HA—8 T PR g
c—B8—a—5—

C B A

CurDom|Vi] = {A, B, ¢/} CurDom[Va] = {A, B, %
CurDom|[V3] = {4,B,C} CurDom|V4] ={A,B,C} CurDom[Vs]={A,B,C}

Procem ‘mﬂy Ci:

Vl:C — No SufPsr 5

Vy-C- 7
Vg—_A- ~ 4
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C1(v1,v2,v3) C2(V1,v3,v4,V5) C3(V2,V3,V5)

VIVZ VB VL VB VAW g
A B C RRTETET por——
A © A B G B

B € B B
c A8 et
c 8 A B —a i

CurDom|[Vi] = {A,B} CurDom[V:] ={A, B}
CurDom|V3] = {B,C} CurDom[V4] = {% B,C} CurDom|Vs] = {,‘, B,}(}

Pro cessinry Co - C &4
V=& - No Supprt -

»

Vg A - 7

\l%-;C‘ 1 N
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C1(V1,v2,v3) C2(V1,V3,V4,V5)

VIov2 V3 viv3owvaovso
A B C Al AT AT

A B C B
B C B B
e ae |
e a ]

CurDom[Vi] = {A, B} CurDom[V,] = {/(, B}
CurDom[V3] = {%C} CurDom|[V4] = {B,C}

P{auss'uwb 631
Vo= A - No Suppatt

\/Zs& - Y

C3(V2,V3,V5)
V2 v3 Vs
BT A |
EET e

B C B
R E
[N =

CurDom|[Vs] = {B}

[Te

A
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C1(V1,V2,v3)

A B C

CurDom[Vi] = {A,
CurDom[V3] = {C}

P{ousﬁﬂt) C,:
V\:@ - No

C2(V1,V3,v4,V5)

Viveovaovs o

AR [ i
A B C B

B—t—8 8B

CurDom[Va] = {B}
CurDom[V4] = {B,C}

%Mf)Po/‘r

C3(V2,V3,V5)

CurDom|Vs] = {B}

(alz
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=C1(V1,V2,V3) =C2(V1,V3,v4,V5) =C2(V2,V3,V5)

el
A B @
BEENEN - c ¢ ---
aafe] Bl BB
[ T [ e ---
ENEAE [

CurDom|Vi] = {A} CurDom[Vs] = {B}
CurDom[V3] = {7} CurDom[Vy4] = {%C} CurDom[Vs] = {B}

Pro (essinsy Co: ]::z

V=R - No Supprt
V?>T— C — A Vi -:'> WDOMYV;K.:{‘(( DWal
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