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iZCO00000000000000000000000O0O0O0OOOO0O0O000O0OOOODODODODODOOOO
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O00000000000000000 es_init,es end0 000000000000 OCOO0OOO

#include <stdio.h>

#include "iz.h"
int main (void)
{
cs_init ();
// 000 iz-c O0OO0OO0O0OO0OOODOO

cs_end();

return 0;
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3.1 0000 (CSintO)

gogobooboboobooboboooboobooobuoobboobooobo

l.oooooooooOooOoooOoooOoOooOOoObOOoO0OOoooOooooooooooooooooOoo
oooboooooooooboooooon

2. 00000000000000000000000000000000000O0O0O0O0O0O0O0O0OOOO
ooooooooooobooooo0oooooOooDbOo0oooo0ooooOooOOooDbOOooDoOOoOooon
ooo

goooboboooobobobooobobuoooboboooobbooobLbbooob bbb og
goboboooooooooobobobooooboobogooobobobobobboooooDooDobOoDbOoD
gooo0oO0o0oO00o0oo0o0oooooOoooUiZCcoooooooooooooOoCcSmtoooooooooon
ooCSint0 0 0000000000000 O0oooooO

gooCSint0000000000000000000@DOD0O0O00 ces_init,es_end0000OCOODO)

oood:

{
CSint *vint = cs_createNamedCSint (0, 10, "vint"™); // OO (0..10) 000000 csint 0O
cs_printf ("$T\n", vint); // 00000000000000000

}

od:

vint: {0..10}

ggo:
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int domain(9] = (-2, 0, 1, 2, 3, 5, 6, 7, 10}; // domain 0000000 DOOOOOO
CSint *vint = cs_createCSintFromDomain (domain, 9); // OO csintO000O000O00OO0M0
cs_printf ("$T\n", vint); // 00000004

}

od:

32000

0000mo0O00000000000000A0TOOOO0O0OOO9000000O000D0ODO0O0O0ODBDOD
ooooooooooOoooooocoO0oOooooOoooOoOoooOooOooOoooOoooooooooOoObO 2000000
oooooooo

ABC (L1)

« DEF (L2)
G HTI (L3)
JK L (L4)
M N O (L5
PQRST (L6)

1. 0000000 CSint0000 AB,...,.TOOOODOOOOOO
2.00000000000000000

ea).L6=L1*L2

*b). L3=F*LI1

e c).L4=E*LI

d).L5=D*L1

e). L6 =100 * L5 + 10 * L4 + L3

f).A£0,D£0,G#0,JA0,M+£0,P£0

g.00900000({A,B,...,T}O0O0OCO0OOO0O0O020000000O0O
OO0OO0OLL, L2, ...,L6e00000000000000

e dl).LI=100*A+10*B+C;

6 030iZ-CO00000000
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«d2). L2=100*D+ 10 *E +F;
*d3).L3=100*G+10*H+T;
*d4). L4=100*J+10*K+L;

*d5).L5=100*M+ 10 * N + O;

e d6). L6 =10000 * P + 1000 *Q+ 100 * R+ 10 *S + T.

000p0oo0d0Diz-CcOoOooooooooooogd

#include "iz.h"

#define NB_DIGITS 20
CSint *+Digit;
Csint L1, =»L2, *L3, L4, =*L5,
// Digit[a]

0,

= A, Digit[b]
b, d,

:B,

enum {a = c, e, £, g,
void constraints ()

{

int val;

Digit =

Ll =
L2 =
L3 =
L4 =
L5 =
L6 =

cs_VScalProd
cs_VScalProd
cs_VScalProd
cs_VScalProd
cs_VScalProd
cs_VScalProd

, Digit

10000,

cs_Eq cs_Mul (L1, L ;
cs_Eqg

cs_Mul (Digit

( )

( I
cs_Eq ( ]
( ]

cs_Mul (Digit

(L6 2)
(L3, cs_Mul (Digit[f
(L4, [e
cs_Eqg (L5 [d
(L6 (3

cs_Eqg cs_VScalProd
// (f)

cs_NEQ (Digit[al,
cs_NEQ (Digit[d],
cs_NEQ (Digit[gl,
cs_NEQ (Digit[j],
cs_NEQ (Digit[m],
cs_NEQ (Digit[pl,

/7 (g)

, Digit[al,
, Digit[d],

[

[
Digit[g],

(31,
, Digit[m],
, Digit[p],
1000,

L1));
, L1))s
, L1));
, L5,

*1L6;

., Digit[t] =T

hl j—l

cs_createCSintArray (NB_DIGITS,

100,

/7
/7
/7
/7
L4,

3s

Digit [b],
Digit[e],
Digit[h
Digit [k
Digit[n],
Digitlql,
10,

L3,

k,

0,

4

4

]
]
]
]
]
]

(a)
(b)
(c)
(d)

100,

Digit[i
Digit[1

1, my n,

9);

Digit([c],
Digit[f],

Digit [o],

]
]
]
]
]
]

Digit([r],
1)

10,

4

4

1))

// Digit is an array of 20 CSint variables

o, Pr Ay

100,
100,
100,
100, 10,
100, 10,
Digit[s],

10,
10,
10,

//(e)

ry

th;

4
4
//
4
4
Digit[t],

(d1)
(dz2)
(d2)
(d3)
(d4)
/7 (d5)

3.2. 00O
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for (val = 0; val <= 9 ; wval++) {
cs_OccurConstraints (CSINT(2), wval, Digit, NB_DIGITS);

8 030iZ-CO00000000
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OoooO0o2000000 A0OBOOOOOOOOOOOOOOOOOOO 1.8OOOOCOOOOOOOOO

ddddooooooooooo
* A: {1..8}
e B: {1..8}
e A=B+2
odbooboboobooboboobooobooboooboboooo
* A: {3.8}
* B: {1..6}
000 AODODODOODOODOO
*c A#5
00000000000 B#3000000
000BOODOODOODODODOOOOOOO
*B<3
000000OD AL5000000
iZ-CO0D0D000000D0O000ooooooooon

goboob:

#include "iz.h"
int main(int argc, char xxargv)
{

CSint =*A, =*Bj;

cs_1init ();

A = cs_createNamedCSint (1, 8, "A");
B = cs_createNamedCSint (1, 8, "B");

cs_printf ("$T\n%T\n", A, B);

cs_Eg (A, cs_Add(B, CSINT(2)));
cs_printf ("\nAfter 'A = B + 2':\n%T\n%T\n", A, B);

cs_NEQ (A, 5);
cs_printf ("\nAfter 'A != 5'":\n%T\n%T\n", A, B);

cs_LE (B, 3);

10
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cs_printf ("\nAfter 'B <= 3':\n%T\n%T\n", A, B);

cs_end() ;

return 0;

gbood:
A: {1..8}
B: {1..8}

After 'A =B + 2':

A: {3..8}
B: {1..6}
After 'A != 5':
A: {3, 4, 6..8}
B: {1, 2, 4..6}

After 'B <= 3':

A:
B:

{3, 4}
{1, 2}

iZ-CO00000000DOOO0OCOCO0000000D000 cs, AddODODOODOOOOO0MODOO0OD0 CSint0000
ooobDoOoooooooboooooooOooooo

iZ-COO0000000C0DO0000DO0D0O0O0OD0O0O0ODO0OOOes_search)DDOOOOCODOO 1
OO0000Q0O0000 findFreeVar) DO O O0OO0O0OO0OOO0O CSimtOOO00OO0O0O0O0OOO0 (@MOODOOOOO
oo0l1ooo)boobo0ooooooooboOooboooo

cssearch) 000000000000 MMOOO0O0DO0OOOOODOOO

goo:

void printSolution(CSint =xxallvars,

{

cs_printf (" %D\n", L1);
cs_printf (" %D\n", L2);
cs_printf ("-———- \n") ;

cs_printf (" %D \n", L4);
cs_printf("sD \n", L5);
cs_printf ("-———— \n");
cs_printf ("$D \n", L6);
cs_printStats();

(
(
(
cs_printf (" %D\n", L3);
(
(
(

int nbVars)

11
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int main(int argc, char xxargv)
{

cs_init ();

constraints();

cs_search(Digit, NB_DIGITS, cs_findFreeVarNbElements);
printSolution(Digit, NB_DIGITS);

cs_end();

return 0O;

Nb Fails = 134
Nb Choice Points = 217
Heap Size = 1024

gooo0oOo0ool3oooooopooooooooopoooo22700ooooooooooDooODODODOOO
00000 cs_search0) 00 O000D0O00OO0O0OO cs_findFreeVarNbElements() 000 iZ-CO0DO0O0OOOO
dooooooocCSimtd00o0oooooooooooooooooooooooooooooooooogn
000000000000 D0D0O0000D0O0O000 findFreeVar) DOOOO0OODOOOOOOODOOOOODO
goood

OooooooooooOooooooOoOooooDooboo0O0o0oOoDoO0b0O000DOO0O0O0000 cs_search() OO0
OO0 cs_findAll)ODOOOOOOOOOOOOOCODODOO

ooo:

int main(int argc, char xxargv)
{

cs_init ();
constraints();
cs_findAll (Digit, NB_DIGITS, cs_findFreeVarNbElements, printSolution);

cs_printStats();

cs_end();

12 040 000000OOO
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return 0;

Nb Fails = 134
Nb Choice Points = 217
Heap Size = 1024

Nb Fails = 1669
Nb Choice Points
Heap Size = 2048

2600

0000000000000 000O0000O00O0oO 16690000000000000000O0OOdecs_findAlL()
0400000000 100000000000000

0000O0o00oOo00DbDOoO00oOoOo0oO0oOooOOoDoOo30bDooOoooOoooDo
. 00oo0oooboooo
2. 0000000000000 00
3. O0oopooOOoooooooooooo
iZ-CO ...
010000000 -CSintO0000D00O0ODOD0OO

- 020000000 -00000000000O0O0O0ODOODOOOOOOOOOOCCOCOOODOOOBOOO
oooooo (@ ooooooooogoo oooooooooo)o

0J0000O000DO -0000000000O0O00O0O0OO0O0DOO0OO0DOO0O0OOCOOOOOOODOOOODn
oooooooooooooo@oooooUoUoooooOooOoOOo0oUoooDoOooOoOOoOoOoooooDoOoD
ooooooooooooooooooo)o
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Juooodoodotd

15

iZCO000000000000D0OO000000DODO000O0OOOO000ODObOO00OOoOoO0OODOOO000
CSint0000000000D000O0COCCOO000000000O0O0OODOOO0O0ODO0004000000O

ooo
Known: 000 1000000000 CSit000000000O0OOOOO)
Ex.: cs_EQ(vint, 0); /+ KnownOOOOOOOGOOO «/
NewMin: 00000000000 @OO0O0O0OO0OODOOODOOOOOOO)
Ex.: ¢cs_GT (vint, 0);
NewMax: 00000000000 (@QO0O0000O00O0OOO0O0OO0O)
Ex: cs_LT (vint, 0);
Neq: 0000 10000000000
Ex: ¢cs_NEQ (vint, 0);
oo ooooboboboboboboobooooo
e known 000000000 OOOOnewMin, newMax,neqU 00000000000
enewMinOOOODODO0O newMax OO OODODO0O0D0O0O0OOOneq0 00000 OODODOOO

gogoo

CSint #*vint = cs_createCSint (0, 10);
cs_GE (vint, 10);

00000 knownOOOOO0OO0O (vintD 100000000)0newMinOOOOOO0O0OOOODOO

ggno
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CSint #*vint = cs_createCSint (0, 10);
cs_NEQ (vint, 0);

O00000newMinOOOOOOO0O (vintD 10000000)0neq0 00000000000
OO00DO0O00O0N-OOO0OO OO0D0 es_eventKnown() OOOOODOOOODOOOO

@O00oooog8ipoooooooooooodpoo0ooo0UooOo0oUoo0UoDpDoUoboooOoDoOo™
ooooooooo)

000000000 00000@O00 CSint0d0 allvars[i] 0 known D0 00000), 0000000000
gbobooooboobobobobooooogoo

#include <stdlib.h>

#include "iz.h"

// This function is called when allvars[index] is instantiated
// It returns FALSE if Constraints Propagation fails
IZBOOL knownQueen (int val, int index, CSint *=+allvars, int NbQueens, wvoid *extra)

{

int i;
for (i = 0; 1 < NbQueens; i++) {
if (i != index) {
CSint *var = allvars[i];
if (!cs_NEQ(var, val)) return FALSE; // No queens on the same row
if (!cs_NEQ(var, val + index - 1)) return FALSE; //No queens on the same diagonal
if (!cs_NEQ(var, val + i - index)) return FALSE;

}
return TRUE;

int main(int argc, char xxargv)
{
int NbQueens = (argc > 1) ? atoi(argv[1l]) : 8;

CSint *xallvars;

cs_init ();

allvars = cs_createCSintArray (NbQueens, 1, NbQueens);
cs_eventKnown (allvars, NbQueens, knownQueen, NULL);
cs_search (allvars, NbQueens, cs_findFreeVarNbElementsMin) ;

cs_printf ("$A\n", allvars, NbQueens);

cs_printStats();

16 050 00000000u0ooag
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cs_end();

return 0;

cooooooooooboooo

1, 7, 4, 6, 8 2, 5, 3
Nb Fails = 11

Nb Choice Points = 20
Heap Size = 1024

o000 1,7,4,6,8,2,5,300000000000000000O

A B C D E

O

F G H

()

()

()

0w N oo oA W N

O

-0 0000 9200000000000

cs_findAll (allvars, NbQueens, cs_findFreeVarNbElementsMin, found)
0
cs_search (allvars, NbQueens, cs_findFreeVarNbElementsMin) ;

oobooooooooobooono

found) DO0OOO0O0OOOOOOO

void found(CSint *+allvars, int NbQueens)

{

static NbSolutions = 0;

printf ("Solution %d\n", ++NbSolutions);

cs_printf ("$A\n\n", allvars, NbQueens);

17
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92000 29000000000000000000COS00000DO0O0O0O0ODOOOO0O0O0O0D0 5,3,1,7,
2,8,6, 4000000000000

A B C D E F G H

()

ey

()

)

o N O g A~ WM
O

18 050 0000000D00OUOO
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oooo

61 000000
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ooo:

oooO0o000o0ooooo o0 100000000 CSIt000000000000 001000000000
oobooooooooobocooboboooboooo

cs_EQ(getSum (i, cell), Codelil]);

i000000000000000000C CSInt00000000 Codeli]COO0OO0O0ODOOOOODOOO
eetSum() 00 00000000000000 es_ Sigma) 0000000000000 0O0O0O0O0O0OC0OOOOO

0000000000000 es_findAll)ODO0O0O0O0OO00OO0O0ODOOOOODOOOOO

cs_findAll (cell, NB_CELLS, cs_findFreeVar, printSolution);

000000000000000004000000000000000000000000 ces_search) 0O 0O
ooooooo

iZCO 4000000000000000000009000000000O000O00OOO0OOOO40000
oooobooooo

EPRD

iZCO000000000000ODO000ODO0O00ODOO00OO

oooood:

#include <stdlib.h>
#include <time.h>

#include "iz.h"

#define NB_CELLS 77
#define N -1

int Code[NB_CELLS] = {N,N,N,N,N,N,N,N,N,
N,N,2,2,2,2,N,N,
N,N,3,4,3,4,3,N,N,
N,3,3,3,3,3,3,N,
N,2,3,2,2,2,3,2,N,
N,2,2,2,2,2,2,N,
N,N,2,3,4,3,2,N,N,

20 06000
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NIN12131312ININI
N,N,N,N,N,N,N,N,N};

void printCells (CSint *+%cell, int n, int nbCells)

{

int i;
for (i = 0; 1 < nbCells; i++) {
if (Code[1 + n] != N)
printf("%d ", cs_getValue(cell[i + nl));
else
printf(" ");

}
printf ("\n");

void printSolution (CSint *xcell, int nbCells)

{

int i;
int n = 9;

static int NbSolutions = 0;

printf ("\nSolution %d:\n", ++NbSolutions);
for (i = 1; 1 < 8; i++)
if (1 % 2) {

printf(" ");
printCells (cell, n, 8);
n += 8;

}

else {

printCells (cell, n, 9);
n += 9;

CSint *getSum(int i, CSint ==xcC)

{

CSint #+array = (CSint**) malloc(7 * sizeof (CSintx));

int n = 0;

array[n++] = c[i];

if (Code[i + 1] != N) array[n++] = c[i + 1];
if (Code[i + 9] != N) array[n++] = c[i + 9];
if (Code[i + 8] != N) array[n++] = c[i + 8];
if (Code[i - 1] != N) array[n++] = c[i - 1];
if (Code[i - 9] != N) array[n++] = c[i - 9];
if (Code[i - 8] != N) array[n++] = c[i - 8];

return (cs_Sigma (array, n));

6.1. O0OOOOO
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int main(int argc, char xxargv)
{

int i;

clock_t t0 = clock();

CSint *=xcell;

cs_1init ();
cell = cs_createCSintArray (NB_CELLS, 0, 1);
for (i = 0; 1 < NB_CELLS; i++)
if (Code[i] == N)
cs_EQ(cell[di], 0);
else

cs_EQ(getSum(i, cell), Codel[il]);

if (!cs_findAll(cell, NB_CELLS, cs_findFreeVar, printSolution))

printf ("No solution\n");

cs_printStats();
printf ("Elapsed Time = %fs\n", (double) (clock() - t0) / CLOCKS_PER_SEC);

cs_end();

return 0;

oooo:

Solution 1:

0000
11111

010010

10000001

1011001
000O00O0
1111

Solution 2:

1001
10101

1011001

10000001

010010
01010
0110

22 06000
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Solution 3:
1011

10000
011111

1000001
100000
01111
0100

Solution 4:
1101
000O001
111110
10000001
0000O0O0T1
11110
0010

Nb Fails = 9

Nb Choice Points = 24
Heap Size = 1024

Elapsed Time = 0.000587s

oooooooolooooooooOooooooooooooooocooooooooooooo @oooo

0000oooo0o00poo0o0oooo0)Yoo0 370000000000 000000000 1000000000
oooood

6.2 00000

oooooooooooboooooooooooobo0oooooooooooboooooooooobooon
ooooo

od

6.2. 00000 23
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goooooooo 4000000080 00000O0O0O0OOOOOOOOO

iZCO000000000000ODO000ODO0O00ODOO00OO

oooood:

#include <stdlib.h>
#include <time.h>

#include "iz.h"

#define N 8

int row_1[] = {2, 1, 2};
int row_2[] = {2, 1, 1};
int row_3[] = {1, 5};
int row_4([] = {1, 7};
int row_5[] = {1, 2};
int row_6[] = {2, 4, 1};
int row_7[] = {1, 1};
int row_8[] = {1, 0};

int col_1[] = {1, 3};

int col_2[]1 = {2, 2, 1};
int col_3[] = {2, 2, 1};
int col_41[] = {2, 2, 1};
int col 5[] = {1, 4};

int col_6[]1 = {2, 1, 2};
int col_7[] = {3, 1, 1, 1};
int col_8[] {3, 1, 1, 1};

int *row[N] {row_1,
row_2,
row_3,
row_4,
row_5,
row_o6,
row_7,

row_8};
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int *col[N] = {col_1,
col_2,
col_3,
col_4,
col_5,
col_¢6,
col_7,
col_8};

struct Tarray {
int *_array;
int _arraySize;

bi

int getIndex(int index, CSint x+tint, int size)

{

int i = 0;
index——;
while ((index >= 0) && cs_isInstantiated(tint[index]) && (cs_getValue (tint[index])
—== 1))
index——;

if (index < 0)

return i;

if (cs_isFree(tint[index]))

return -1;

while (index >= 0) {
while ((index >= 0) && cs_isInstantiated(tint[index]) && (cs_getValue (tint[index])
—== 0))

index——;

if (index < 0)

return i;

if (cs_isFree(tint[index]))

return -1;

index——;
i++;
while ((index >= 0) && cs_isInstantiated(tint[index]) && (cs_getValue (tint[index])
—== 1))
index——;

if (index < 0)

return i;

6.2. JO0OOO 25
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if (cs_isFree(tint[index]))

return -1;

index——;

return i;

IZBOOL known (int val, int index, CSint *+tint, int size, void xSarray)

{

int *array = ((struct Tarray=) Sarray)->_array;
int arraySize = ((struct Tarray=*) Sarray)->_arraySize;
if (val == 1) {

int i = getIndex(index, tint, size);

int j, nGoal, nCons;

if (1 < 0)
return TRUE;

if (i >= arraySize)
return FALSE;

nGoal = array[il];

nCons = 1;

j = index - 1;

while ((j >= 0) && (cs_getValue (tint[j]) == 1)) {
J——;
nCons++;

}

J = index + 1;

while ((j < size) && cs_isInstantiated(tint[]j]) && (cs_getValue(tint[j]) == 1)) {
Jt+i
nCons++;

if (nCons > nGoal)
return FALSE;

if (nCons == nGoal)
if (j < size)

return (cs_EQ (tint [j], 0));

if (nCons < nGoal) {
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while ((j < size) && (nCons < nGoal)) {
if (!cs_EQ(tint([j]1, 1))
return FALSE;

Jt+i
nCons++;
if (nCons != nGoal)

return FALSE;

if (j < size)
return (cs_EQ(tint[j], 0));

return TRUE;

int Mcons (CSint =xxtint, int size, int xarray, int arraySize)

{

struct Tarray »Sarray = (struct Tarrayx) malloc (sizeof (struct Tarray));
int i, s = 0;
for (i = 0; 1 < arraySize; i++)

s += array[i];

Sarray—->_array = array;

Sarray—>_arraySize = arraySize;

return (cs_EQ(cs_Sigma (tint, size), s) &&

cs_eventKnown (tint, size, known, (wvoidx) Sarray));

void printSolution(CSint x+xallvars, int nbVars)
{

int i, j, n = 0;

static int NbSolution = 0;

printf ("\nSolution %d (NbFails = %d):\n", ++NbSolution, cs_getNbFails());

for (1 = 0; 1 < N; 1i++) {
for (j = 0; J < N; J++)
cs_printf("$D ", allvars[n++]);
printf ("\n");

void fail ()
{

6.2. 00000
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fprintf (stderr, "Fail!\n");
exit (-1);

int main(int argc, char xxargv)
{

clock_t t0 = clock();

CSint *matrixRC[N] [N];

CSint *matrixCR[N] [N];

CSint #allvars[N * NJ;

int i, j, n = 0;
cs_init ();
for (i = 0; 1 < N; i++)
for (3 = 0; J < N; J++)
allvars|
for (i = 0; i < N; i++) {

if (!Mcons(matrixRC[1], N, &row[i][1], row[i][0])) fail();
if (!Mcons(matrixCR[1], N, &colf[i]l[1], col[i]l[0])) fail();

if (!cs_findAll(allvars, N = N, cs_findFreeVar, printSolution))
printf ("No solution\n");

cs_printStats();
printf ("Elapsed Time = %fs\n", (double) (clock() - t0) / CLOCKS_PER_SEC);

cs_end();

return 0;

n++] = matrixCR[j][1i] = matrixRC[i][]J] = cs_createCSint (0, 1);

oooo:

Solution 1 (NbFails = 59):

100000171
10000100
11111000
01111111
00001100
01111001
0000O0O0O10
000O0O0OO0OCO

Solution 2 (NbFails = 59):
10000011
10000100

28

06000




iZ-C Tutorial, version 3.5

O O O O O K
o O B O -
o O B O k-
o O B O -
O O B P
o O O P O
o O B O K O
O B O O Kk O

Solution 3 (NbFails = 71):
00O 0

O O O O O = =
o O B O = O
o O B O = O
o O B O = O
o O B B P P O O
O O O B P O O
O B O O O O
o O B O B O

Solution 4 (NbFails = 71):

10000110
100000O0CT1
11111000
01111111
00001100
01111010
000O0OO0OOT1
000O0OO0OOOQO

Nb Fails = 89
Nb Choice Points = 18

Nb Fails = 89

Nb Choice Points = 184
Heap Size = 1024

Elapsed Time = 0.000951s

6.3 Sgn 0 [

0000000000000 00000000O0O0O00000 CSIntO000 sign00000000 Sgn()ODO
OO00000O0O00o0OO0 CSint0000 signO000000 {-1,0,1} 000000 CSintO00000O0O0O0OO
ooo

e Sgn(vint) =-1 < vint< 0
* Sgn(vint) =0 < vint =0

e Sgn(vint) =1 < vint >0
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000000000000 LOUoULUUUUUUOoOOOOOOog
L.vint0OOOOO0O00000000000000 sSgn(vint) 000000000 D)OD0O0O0OOOO
OalvintO known 0O O O0OO000000O0 QOO knownVint) OO OO0 )
evit 000000000, 000000 sO0000OO
Obdvintd newMinOOODOOOOOOOO (OO0 newMinVint) DO OO0 )
¢ if cs_getMin(vint) = 0 then s > 0;
¢ if cs_getMin(vint) > 0 then s > 0 (i.e. s=1).
OcOvintd newMax DO O OO0OOD0OO0OO (ODOO newMaxVint) DO OO0 )
¢ if cs_getMax(vint) = 0 then s < 0;
e if cs_getMax(vint) < 0 then s < 0 (i.e. s =-1).
OdOvintd neq0 0000000000 (UO0O neqVint) OO OO O )
e if vint # O then s # 0.
2. 0000sO000000000000000000O vintOOOOOOd
OadsO known OO0 D OD00O0O00ODO (OO0 knownSOODOOOO )
e if s = -1 then vint < 0;
¢ if s =0 then vint = 0;
 if s =1 then vint > 0.
ObOsO newMinODOODODOODODOODODO (OO0 newMinSO)OODODODODO )
sO0000 newMinOOOOO s>00000000000
e vint > 0.
OcOsOnewMax OO OO DOOO0OO0O0OO0O (OO0 newMaxSODO OO OO )
sO00000 newMax OO ODOO s<0000000DODOO
e vint < 0.
0dO0s0O neq0 0000000000 (@O0 negSOOOCOODO )
s00000OneqO0 0000 s00000000000

* vint # 0.
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000 Segn)0OO0O0O00O0O0O0OOCOOOO0O0O0ODODOCOCOOOOO0OOODOOCODOOO0 Sgn(A)+SgnB)=A
*B,A#00000000000000OO

Sgn()0O0O:

#include "iz.h"

static IZBOOL knownVint (int val, int index, CSint **tint, int size, wvoid =*s)
{
if (val < 0)
return (cs_EQ((CSint«) s, -1));
if (val > 0)
return (cs_EQ((CSint«*) s, 1));
return (cs_EQ((CSint«*) s, 0));

static IZBOOL newMinVint (CSint =vint, int index, int oldMin, CSint =xxarray, int size,
—void «*s)
{
if (cs_getMin(vint) == 0)
return (cs_GE ((CSint*) s, 0));
if (cs_getMin(vint) > 0)
return (cs_GT ((CSint*) s, 0));
return TRUE;

static IZBOOL newMaxVint (CSint =xvint, int index, int oldMin, CSint =xxarray, int size,
—void xs)
{
if (cs_getMax(vint) == 0)
return (cs_LE ((CSint«*) s, 0));
if (cs_getMax(vint) < 0)
return (cs_LT ((CSint«*) s, 0));
return TRUE;

static IZBOOL neqgVint (CSint »vint, int index, int negValue, CSint x*array, int size,
—wvoid *s)
{
if (negValue == 0)
return (cs_NEQ ((CSint«*) s, 0));
return TRUE;

static IZBOOL knownS (int valS, int index, CSint *»*tint, int size, wvoid xvint)
{
if (vals < 0)
return (cs_LT ((CSint«*) wvint, 0));
if (vals > 0)
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return (cs_GT ( (CSint«)
return (cs_EQ ( (CSint«)

vint, 0));

vint, 0));

static IZBOOL newMinS (CSint *s, int index, int oldMin,
—xvint)
{

return (cs_GE ( (CSint«)

vint, 0));

static IZBOOL newMaxS (CSint *s, int index, int oldMin,
—xvint)
{

return (cs_LE ( (CSint~«)

vint, 0));

static IZBOOL negS (CSint *s, int index, int neqgValue,
—xvint)
{

return (cs_NEQ ((CSint~*) wvint,

0));

CSint *Sgn(CSint =*vint)
{

0;

int arrayl[3];

CSint =+s;

int n =

if (cs_getMin(vint) < 0)
71;
(cs_getMax (vint)
1;
(cs_isIn(vint,
0;

cs_createCSintFromDomain (array,

array[n++]

if > 0)

array[n++]
if 1))

array[n++]

S

n);

/+ 0 cs_event» OJOOODODO 100000 (vint OO)
1,
1,
1,
neqgVint,

*/

cs_eventKnown (&vint, knownVint, (voidx*) s);

cs_eventNewMin (&vint, newMinVint, (voidx) s);

cs_eventNewMax (&vint,
1,

newMaxVint, (voidx) s);

cs_eventNeqg(&vint, (void~*) s);

cs_eventKnown (&s, 1,
1,
1,
neqgs,

knownS, (voidx) wvint);

cs_eventNewMin (&s, newMinS, (voidx) vint);

cs_eventNewMax (&s,
1,

newMaxS, (voidx) vint);

cs_eventNeq(&s, (voidx) wvint);

return (s) ;

CSint «*+array,

CSint «*=xarray,

CSint «xarray,

int size,

int size,

int size,

void

void

void
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ooo:

int main(int argc, char xxargv)
{
CSint =*A, =*Bj;

cs_1init ();

/% Sgn(A) + Sgn(B) = A x B, A0O B O {-10..10} OO A

A = cs_createNamedCSint (=10, 10, "A");
B = cs_createNamedCSint (=10, 10, "B");

cs_Eqg(cs_Add(Sgn (A), Sgn(B)), cs_Mul(A, B));

cs_NEQ (A, 0);

cs_Vsearch (2, A, B, cs_findFreeVar);
cs_printf ("$T\n%T\n", A, B);

cs_printStats();

cs_end();

return 0;

I= 0

*/

good:
At
B: 2

Nb Fails = 11
Nb Choice Points = 13
Heap Size = 1024

6.3. Sgn OO
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