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1.
a)

(X, # X3, X, =X, X, =X, X3 # Xg, X5 # X,,Xs # X;3%, €{a,b,c,d},x, =n,

x,=d,x, €le,r},x; =e,x, €{a,r,s},x, €{e,s})
EQUALITY 1

(X, # X3, X, = Xg, X3 # Xg, X5 # X, X5 # X,3% €{a,b,c,d},x, =n,x; =d,

x, €le,r},x; =e,x, €{a,r,s},x, €{e,s})
DISEQUALITY 3

(X; =X, X3 # Xg, Xs £ X,,Xs #X73%, €{a,b,c},x, =n,x; =d,x, €ie,r},

Xs =e,X, €1{a,r,5},x; €{e,s})
EQUALITY 2

(X] =X, X3 # X, Xg £ X, Xs £X03X, =a,X, =0,X; =d,x, €{e,r},x; =e,

x6 = aox7 < {ea S}>
DISEQUALITY 4

(X, =X, Xy £ X5, X5 ZX73X, =, X, =N,X; =d, X, =1,X; =e€,X, =d,

X 7 € {ea A }>
DISEQUALITY 4

(X, =Xg, X, ZX3X, =A, X, =N0,X; =d, X, =V, Xs =€,X, =d,X; =)
DISEQUALITY 2

(X, =X;X =a,X, =n,X;, =d, X, =7,X; =€,X, =a,X; =)



b)
(x, +2x, =3x; <4;x, €[1..10],x, €[2..20],x, €[-10..10])

b_ziePOS—{l}aili + 2, el _4-2-2+3-10

o, = 30
a, 1
1! =1,h! =min(10,[30]) =10
b-%, al +Z. . ..ah -1 .
a, = icPOS—{2}4it; ieNEG 4T :4 1-1+3 10:16.5
a,
I, =2,h!, =min(20,]16.5 ) =16
B, = —b+ X pos@il; =2 npo-yaih; _ —4+1-1+2-2-0 ~ 03333

a, 3
I, =max(-10,/ 0.3333 ) =1,h}, =10
(x, +2x, —3x, <4;x, €[1..10],x, €[2..16],x, €[1..10])

2.
a)

) X A (x, VX)) =1x,
X, NY=XX, VX =)
Gy (g A, Ax)) =X,
Y =X A (%, AX) =Y
WV E=XH X ANZ=Y, X AX; =2
i (n V(5 AX)) VX, = xg
VVX, =X, X, V(X, AX;) =Y

VYV X, =X, X\ VZ=V,X) AXy=12Z



b)
(o AX,) V() AXg) =X, =00 A (X5 V Xg) = X5 A (X, A XS);
x, €{0,l},x, =1,x, =1,x, €{0,1},x, =1,x, € {0,1},x, =1)

First the constraints must be transformed to simple form:
{00 Ax) V(g AXy) =X, A (X5 VX)) =X A (X, AXs))
V(5 AX3) =0, AXy = Y00 A (X5 VX)) = V3, X A (X AXy) = Y3

DIV Y = X500 AXy =10, X AX, = Y, =0 AV, = V3, Xs V X = )y,

X7 A Ve = V3 Xy AXy = Yl
NV Yy =X Xy AXy = Y0, X, AXy = Y, Vs AYy = V30X = Vs, Xs V Xg = Vs,

X7 A Ve = V3 Xy AXy = Vel

Each new variable has the domain {0, 1}. If a variables domain is {0, 1}, it is not marked
in the following CSPs.

NV Yy =X Xy AXy = Y0, X, AXy =V, Vs AYy = V3K = Vs, X5 V Xg = Vs,

Xy AV = V3 X AX; =YX, =Lx; =Lx, =1Lx, =1)

AND 1

VNNV Yy =X0X AXy =Y, Vs AVy = V=X = Vs, X5 V Xg = V4 X7 A Y = Vs,

X, ANX; =Ye3 X%, =Lx;=Lx,=Lx, =1Ly, =1

OR 1

NV Yy XX AXy =V, Vs AVy = V=X = Vs, X3 AV = V3, Xy AXy = Vg

x,=Lx=Lx,=Lx, =Ly, =Ly, =1



