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iZ-COOO APIODODODODO cs_1init() 0000000000000 OOOOOOODOODOODOODO
cs_end()000000O0OOODOODO

void es_init (void)
iZ-COOOOOO0OOoOoooooooooooooo

void es_end (void)
cs_1init () 0000000 csend) 0000000000000 ODOOOOOO (QOOCSItOOOO0
0000000000000 00o00dDooooooDooO)ddes,end) 0000000 OO0DOODOO
ooooo

cs,end) 000 CSitO00OOCOOOOCOOODOOODOODODO

22 000000

ooobooooboocooboooOooOooOooOooOoboOoOobOOoOoOoOoOoOoOoOoOOoO0OobOOOoOobOOoOoOoOooOoboOonon
go0ooO0OoOoOopoooo@DpooDOoDer0ognO)

er 0 APIO 000000000000 O0O0O0O0O0O0OOOOOO

void es_initErr (void)
cs_initErr) 000000 err 0 CS_LERR._ NONEOD OOOOODODOOecs_initErr() O cs_init () D000
goooooooo

int cs_getErr (void)
OO00er0000000O0CS ERR_ NONEOOOODOOOO,000 cs_getErrQ0D00O0 cs_init ()
00000000000 es_getErf) 0000000000000 OOOOOOOOOOOOODOOOOO
goo
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OO0er000O0D0OCOO0O0COOOOO

CS_ERR_NONE
ocoooooooood

CS_ERR_GETVALUE
goboobboobbOoobod es_getvalue () OOOOOO

CS_ERR_OVERFLOW
goboobbooboooboo

CS_ERR_NO_MEMORY
goboobooob

void es_setErr (int code)

er 000 code 00 00000O0ODOO

23 0 0000OoOoooooo
0Ob00O0o00o0oo0ooOo0ooOO0oOO0DbOO0b0O00OOU0COO0OO00OOODOO0ODOO0ODbOObOObOO0O0OOOOOOODOODOD
gooo0oooootooboobootobiob0 er 00000 OO0OO0OO0OOOOOO

void e¢s_setErrHandler (int code, void (*func)(void* data, void* ext), void* ext)

code 0000000000000 0000000 func000000000func 000 data OO code 0000
00000000000 func00O0 ext00cs_setErrHandler 000000000000 et DO00OO0O0O0OODO

code OO dataO O ocooooooo

CS_ERR_GETVALUE CSint0O00000 |(O00O00OO0OD0OO0OO0OO0O0O0O0O0O0
CS_ERR_OVERFLOW NULL oooooooo

CS_ERR_NO_MEMORY | NULL abort) DO OO0 (COCCOOOOOOODO)

24 0000000 O0OO
const char* cs_getVersion (void)
0000000000000 00000000000(@: 03.5.00)
000 cCO000oD0bOO00oOo0oU0o0oo0OOo.000bO0o0oOooooooog

IZ_VERSION_MAJOR
iZ-CO000000000000DO0O00

4 020 0000
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IZ_VERSION_MINOR
iZ-CO0D0DO000000Doooooog

IZ_VERSION_PATCH
iZ-COODOoDOoOoooooooog

25 0000000
void es_printStats (void)
0oo300000000o0o0o0on
e NbFails (DO OO0 O0OODOODOODOODOONO)
* Nb Choice Points (0000 0000000000000 00OO0O0OOO)
e HeapSize (00 DD0OD00DDO0DOOO0DODOOOOOODOODOOODODOODOOONO)

Nb Fails 0 0 O Nb Choice Points 0 0000 Ocs_getNbFails () OO0 cs_getNbChoicePoints ()
goo0o0oooooooo

void cs_fprintStats (FILE *f)

0000000000000 D0O00D0000D FILEOODODDOODODOD cs_printStats() 000
oogd

25. 000O0OO0O
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Jobobogduood

CSint0 000000000000 00O0OD0O00iZCoogoooccSint00O0OoOoO (CSinty)ODOOOOO
goboobbooboobooobooboobbooboobbooboobbooboobbooboo

31 0000000

CSint0 0 0000000000000 000000DOOO00ooO

CSint *e¢s_createCSint (int min, int max)
{min..max } 000000 CSintO00 00000000

CSint *e¢s_createNamedCSint (int min, int max, char *name)
{min. max}0OO00O0O0CSintO000D0O0000000ODOODOO (cs_createCSint() O O O cs_setName()
oooooooooon)

CSint *CSINT (int n)
00000 00oO00ob00oo0ooO0o0ooObDooLooooOoooOoCcSIt00ooDooooooLoOoooOooOoo
O0O00O0Ocs_createCSint(n , n) D0 OO0 OO

CSint *cs_createCSintFromDomain (int *array, int size)
size 0000000 array000000000O0O0D0CSIntOOOODOOOODOO

CSint **cs_createCSintArray (int nbVars, int min, int max)
nbVars 00 CSint 000 0000000000000 000O0O0O0O00000 {min..max}000000

<OO>0 APIOOO0O0OO0O00O000O0ODOOCSIt0000000oooooooooooooooo
oobooooooOoooOobOooOobooOoOoboooOoOoOoOoOoOoOOoOoOoDbboOoOobooOono

32 000000000000D00000OO

CSint000000000000000000000000000000O0000O0O00B00OO



iZ-C Reference Manual, version 3.6

int cs_getMin (CSint *vint)
vimOOOOO0O0OO00000a0

int cs_getMax (CSint *vint)
vimOOOOOOOOO0OOO0O0O0O

int cs_getNbElements (CSint *vint)
vimOOOQOOOO0OO0OO0OO0OO0O0O0OO

int cs_getNbConstraints (CSint *vint)
vimO0OOOO00O0D00000000000000000000000000000O00O0O00O0

char *cs_getName (CSint *vint)
cs_setName () DOO0vimOOOOOOOOOOOOOO

CSint0 00000000 cs_printf ()0 cs_fprintf() 0000000000 %TOOOOODOO
goboboooo

int cs_getNextValue (CSint *vint, int val)
vimOOOOOO0OODO0O0O000000Ovw/00000000000000000

val O cs_getMax(vint ) D0 0000000000000 OOO INT MAX(intOOOOO)OO0OOOOO

O00O0OO0OOOcs_getNextValue) O for 0000 O0O0OOOOO:

void display (CSint =*vint)
{
int val;
for (val = cs_getMin(vint); val <= cs_getMax(vint); val = cs_getNextValue (vint,

—val))

printf ("sd ", val);

00000 display) 0 CSit 00000 000000=00000000000000000000000
gpoood

int cs_getPreviousValue (CSint *vint, int val)
vimOUOOOOO0ODO0OO0O0OOO0O0OO00Ovel/l0D0O0O0ODOO0O00O000OD0OO000OO0O0

val 0 cs_getMin(vint ) D0 0000000000000 000 INT MIN@GnOOO0OOO)00OO0OO0O0OO

int *cs_getDomain (CSint *vint)
vint 000000000 es_getNbElements(vint) 00 0000000000000 00000000O0O0OO
000000000 cs_freebomain 0000000000000

void ¢s_freeDomain (int* array)

cs_getbhomain () D0U0U0O0O0O0O0O0O0O0OOOOOOOO

8 030 00000000000
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IZBOOL char es_isIn (CSint *vint, int val)
valO vimOOOOOOOOOO TRUEODOOOOOOOOOOOOO FALSEOOOOOO

void c¢s_setName (CSint *vint, char *name)
CSint0000oOoOoooDo0oooooooooCSint0000000000d (es_printf() 0000
cs_fprintf() 000000)HIODOODODOO0OO0DOO0DO0DODOOO0OO0O@OUOOO TOO0OOOO0O
00)

IZBOOL e¢s_isFree (CSint *vint)
vimbtOOOODOOOO0OO0OO0O000O0 TRUECOODOOOO ODDODO0OO0O00O0 FALSEOODOOOO

OO000C0CO000DCOO000DO0OOcs_getNbElements(vint)>10000 cs_getMin( vint ) < cs_getMax(
vim)ODOODoDOOoOoooao

IZBOOL char ¢s_isInstantiated (CSint *vint)
vint 0000000000 TRUEODOOOOO O00O000O00 FALSEOOOOOO

OO0000OO00000O000D0QOOdcs_getNbElements( vint)==10000 cs_getMin( vint ) == cs_getMax(
vim)OOOOOoOoooooo

int cs_getValue (CSint *vint)
CSintO00 vimOODOODODODO0DO0ODOD0OD0D0D0O0OvimOOOOO0O0OO0O0O00O0O0O00O0OO0O0OO
0000 (es_getErr) 0D O OO0 CS_ERR_GETVALUE 00O OO OO )Ocs_getValue( vint ) O cs_getMin(
vint)000000@O0OO000000000)

void es_printf (const char *control, ...)
000o0oocCSint0oooooo CSint0000o0o0oooooooDbD 30000000000 0CO0
OOO00 prinf)DODODOODOO

e cs_printf("$T", vint) O vimrO0O0OD (OO0OO0O0)0DO0D0OO0OD0OODOOOODOOOO
opooooo

e cs_printf("$D", vint) OvimOODOOOOOOOOODOODOODO

* cs_printf ("$A", array, size) O size 00000000 CSitdOOO0OO arrayd 00O
gooo0ooooooooooooooooooooooooooooooooooooooo

void es_fprint £ (FILE *f, const char *control, ...)
000000000 000U0UooooU0oUg FILEODDODO fO0DOO0O0 cs_printfQ)ODOCOOCOO

33 00000000

0000000000000 0000O000DOCO0OU0OD (DODOOFALSEODOO)OODOOOODOO

IZBOOL e¢s_InArray (CSint *vint, int *array, int size)
CSint000vimeOOO size000000 array 000000000000 OOOOOOODDOOO

33. 00O0ODOoOooO 9
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1ZBOOL cs_NotInArray (CSint *vint, int *array, int size)

CSint000 vimt 0D array 00000000000 0D00D000D0O0O0O0O0O0OOOarray 000000

oobooovimOOOOOOOOODOOOO

ggbooobooboobboobobod:

IZBOOL cs_notInArray(CSint =xvint, int xarray,
int i;
for (i 0; 1 < size; i++)
if (!cs_NEQ(vint, arrayl[i])

return FALSE;

return TRUE;

int

size)

{

IZBOOL es_InInterval (CSint *vint, int min, int max)

CSint000vintO{min. max }0 0000000000000 0000000OO(@OO cs_getMin( vint

)>=min 00 cs_getMax(vint )<=maxO000000)

ggbooobooboobboobobod:

IZBOOL cs_InInterval (CSint =*vint, int min,

return (cs_GE (vint, min)

int max)
&& cs_LE(vint, max));

{

IZBOOL es_NotInInterval (CSint *vint, int min, int max)

CSint000 vimOOO{min. max }000000000000000000000C0000vimeO0O0O0O

O0{min. max}0000000O0O0O0OOOOCCOCOCCOO

oobooooooooooooooboogn:

IZBOOL cs_NotInInterval (CSint *vint, int min,
int i;
for (i = min; 1 <= max; i++)
if (!cs_NEQ(vint, 1i))

return FALSE;

return TRUE;

int max)

{

10

030 00000000000
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O000ooO0o00ooo0opoooCSimt000000000000000000000O0 CSInt00000000
oooboooooboooboooooooooboooboooo

CSint *es_Add (CSint *vintl, CSint *vint2)
00000 viml Dvini2000000 CSintO0O00Q0O0oQoQoono

CSint *es_VAdA (int nbVars, CSint *vint, ...)
cs. VAAdO D ODODODOOODODOOODOO (DOooDDoDOoooDooo CSint 0000000000 nbVars OO O

opoooo)
Jdd0ooooooo cSimtoooOoooooooo  CSintO000o0o0o0ooao
cs_VAdd(n, V1, V2, ..., Vn)=VI+V2+..+Vn

CSint *es__Sub (CSint *vintl, CSint *vint2)
O0000vindl OO0 vin2 O0OD0DO0OOOOOCSIntOOOO0OOOOO

<00>00000000000000000CSImtO0000vO00000 vvinel=v+vinr2000000
O00vindl Ovin200000000vO vinel O vinr2 00000000000O00O0OO

CSint *es_VSub (int nbVars, CSint *vint, ...)
cs.VSub)UDOOOOOOOOOOODO (MUOODOOOOO0OOOCSint0000000000 nbVarsd OO

ooooo)

O0O0D0DOoOoOooOoo CSint00O0O VIL,V2, V3, ..., VvnOOOO0OVI-V2-V3-..-VnOJOODOOO
CSint00oooooog

cs_VSub(n, V1, V2, V3, ..., Vn)=V1-V2-V3-..-Vn

CSint *es_Mul (CSint *vintl, CSint *vint2)
00000 viml Dvine2000000 CSintO0O00Q0O0QoQoono

CSint *es_VMul (int nbVars, CSint *vint, ...)
cs.VMul) OO OOOOOODODODOOO0 @@UOOopoDooooOooCSintd00OoOoooo0d abVars 00O
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opooooo)
0oooDoooooocSimtdoonooooo CSint0o0odoooood
cs_VMul (n, V1, V2, ..., Vn)=V1*V2*  *Vn

CSint *es_Div (CSint *vintl, CSint *vint2)
vintl O vin2Q OO0 000000000 CSintO0O000oOoooon

<00>0000000000CSImtO0000 vOOOOOviml =v*vim20000000000000O0O
goopooooooooOOO0O00O0O00000000000000000000000000000vine2
Oo00OO0OO0O00OO0OO0O0OO0DOOOO0O0OO0OO0O000D0C0 vO ANTMIN.INTMAX)OOOOODOOOODO
ooooooo

CSint *es_VDiwv (int nbVars, CSint *vint, ...)
cs VDIV O OOOOODDOOOOOO (OO oDoooooOo CSint0 000000000 nbVarsdO O
ooooo)

CSint *es_Sigma (CSint **array, int size)
D000 sizeO CSitO0O0O0OQCO array0 00000 CSint0 00000000,

CSint *es_ScalProd (CSint **array, int *vector, int size)
0000 sizeO CSint 00000000 array 00 000000000000 vector0OOOO0OODOO
CSintO0O0O0O0O0o0ooo

CSint *es_VScalProd (int nbVars, CSint *vint, ...)
cs_VScalProd) DO D 0OO0OOOOOOOOO (CSnO0000O0O0O0OOOOO 100 nbVarsOOOoOnO
O0)o

cs_VScalProd(n, V1, V2, ..., Vn,cl,c2,...,cn) 0 CSint DO OO0 O0OOO (VL V2, ..,V OOOoOoodoo
O (cl,cl,..,cn000O0O00O0OCOOO

CSint *es_Abs (CSint *vint)
CSint0O00vimOOOOD0OODOOCSIitOOO0OOoOooOoon

12 040 0000
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ooooooooooooo cSint000000000000000000O0DO000O0DO0O00ODO0O000OD
(D00 FALSEOOO)OOOOO0O0O0O

IZBOOL es_Le (CSint *vintl, CSint *vint2)

vintl D vin2 000 0000000000000 0O00O@OO cs_getMin( vintl ) <= cs_getMin( vint2 ) O
OO cs_getMax( vintl ) <= cs_getMax( vint2)).

IZBOOL es_Ge (CSint *vintl, CSint *vint2)
vintl] O vin2 0000000000000 0O0COOOO

IZBOOL es_Lt (CSint *vintl, CSint *vint2)

vintl O vint2 00 0000000000000

IZBOOL es_Gt (CSint *vintl, CSint *vint2)

vintl] O vint2 00 0000000000000

IZBOOL cs_Eq (CSint *vintl, CSint *vint2)

vintl O vint2 00 00000000000000

IZBOOL cs_Neq (CSint *vintl, CSint *vint2)

vintl O vint2 00 000000000000000

0000000000000 00000000 20000000000000000000000000000O00O

e IZBOOL

¢ IZBOOL

e IZBOOL

¢ IZBOOL

¢ IZBOOL

e IZBOOL

cs_LE (CSint =*vint,

cs_GE (CSint *vint,

cs_LT (CSint =vint,

cs_GT (CSint =*vint,

cs_EQ(CSint =*vint,

cs_NEQ (CSint =xvint,

int

int

int

int

int

int wval)

val)

val)

val)

val)

val)
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OOO0OO0es LEQOOOODOODODODOODOOOOO:

IZBOOL cs_LE(CSint *vint, int wval) {

return (cs_Le (vint, CSINT (val));

<Oo>OOOOOoOooooooooooooooooOOoooOooOoOoOooOOOobOOoOoOoOoOooOoOObOOoOOoon
OoooooooooooooooooooooooO02000000000020000000000000A0
00000000000000iZz-CO00000000000000000000000D000000 cs_LEQODO
oooooooooooooooooobo boc22000000000C0O000DOOOOODOOOOOOOOOO00 2
goooooOoOoOooooooooooooo 1ooooooooooooooDooDOoOoDODODOODODOOO
coobOooooOoooOoboOooOooOoOoOoOoOocOoOobOOoOoOoooOoo

IZBOOL cs_Al1Neq (CSint **array, int size)
array 0000 CSint 000 0000000000000 0D00O0O0O0OO0OO0OOOOOOOOOOOOOO
gooooooo:

IZBOOL cs_AllNeg(CSint xxarray, int size) {

int 1, j;
for (i = 0; 1 < size — 1; i++)
for (j =i + 1; § < size; J++)
cs_Neqg(arrayl[i]l, arrayl[jl);

0000000000000 00000DD0O0O00000OOes AllNeq)OOOOOOOODDO N-ary O
000o00ooDooOOooooD200000000000000000C00O00O00O00ODO0ODODODOO0O0
O000o00ooooU0UoocN-aeyJOOOOOOOOOOOOODOOOODODOOOODODOIZCODO
N-ary0OOOODOOOOOOOODOOOODOOOwhenOODOOOOODOOOODOO

Oo000ooo0oooooooo cSimt00000000000000 100000000 O00D0DOO0O0ODODOD
gooOo CSint000000000000000000000000O0O0O0O0O0O0O0O0O0OOOA0O

CSInt* es_ReifLe (CSint *vintl, CSint *vint2)
vintl O vin2 00000000000 1000000000 000000O00O0  CSintO00000O00000

CSInt* e¢s_ ReifGe (CSint *vintl, CSint *vint2)
vintl O vin2 00000000000 100000000000 00O0O00O CSintOO0000OO0OoOn

CSInt* es_ ReifLt (CSint *vintl, CSint *vint2)
vintl O vin2 0000000 1000000000 O00000O0DOO0  CSmtO0O0O0OO0O0OO00O0

CSInt* ¢s_ReifGt (CSint *vintl, CSint *vint2)
vintl O vin2 0000000 100000000DO0 o0O0DOOOOCSint0oooooooo

CSInt* ¢s_ReifEq (CSint *vintl, CSint *vint2)
vintl O vinr2 000000 1000000000 0000000 CSintO000Q0Q0oOoOooao

14 0500000
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CSInt* cs_ReifNeq (CSint *vintl, CSint *vint2)
vintl O vinr2 000000 1000000000 O00OOO0O00O00 CSintO000Q0O0oOoOooao

ooooooooooooooooooooo20000000000000000000O0O0O0O0O0O0O00O00O0O0

e CSintx

e CSint«*

e CSintx

e CSint#*

e CSint«*

e CSintx

cs_ReifLE (CSint #*vint, int

cs_ReifGE (CSint #*vint, int

cs_ReifLT (CSint *vint, int

cs_ReifGT (CSint =*vint, int

cs_ReifEQ(CSint =*vint, int

val)

val)

val)

val)

val)

cs_ReifNEQ (CSint xvint, int wval)

15
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coobooooboooobooooooOoooboOoobOoOoO0OoOooOoOoOoOoObo0OobOOoOoOobOOoOoOoooOoboOoon
O@oooo)ooooooooooooooo

<0o0>000iZCO000000000O0O0O0O0O00O00000OO0OOOOOOOOODODODOOODOOOOOOO
ooooooooooooboogoo

Oo0oO0ooooo0 CcSimt000000000000000000000000NULLOODOO0O0OO

IZBOOL cs_IfEq (CSint *vintl, CSint *vint2, int vall, int val2)
vintl] 00 vall DO00O0O0O0O0Ovin20 vel200000000

vint2 00 va2 O00000000vintl Ovall OOOOOODODO

IZBOOL cs_IfNeq (CSint *vintl, CSint *vint2, int vall, int val2)
CSintO0 0000 (vintel,vint2) 00O (vall,val2) DO0OO0OOO0OO0DODOO

CSint *es_Occur (CSint *vint, int val, CSint **array, int size)

OvalOvimt0D array 000 00000000DODOOO

<00000000000000000000000000000000 valO vintD array00000
0 (TRUB)OOOO (FALSE)D 000000000000

gboboooobooboboobooboobobobounodn es_OccurConstraints () 00000
oo0o0o0o0o ApPIOOOODOOOOOOO

CSint *es_OccurDomain (int val, CSint **array, int size)
array 000 val 0O O0OO0O0OOOOOOOOOO

IZBOOL cs_OccurConstraints (CSint *vint, int val, CSint **array, int size)

OwlOvit0O array 000 0000000O00ODOOOO

CSint *es_Index (CSint **array, int size, int val)
D000 CSint0000 IndexODOOD0OOODO sizeO00 array0 0000000 array [ Index ] =val O
goooood
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i € domain( Index ) < val € domain( array [ i ])

CSint *es_Element (CSint *index, int *values, int size)
0000 CSintd 000 Element DO0O00O0ODO size 100 values O 00O 0O O Element = values | index | O
oo0oooono

CSint *es_VarElement (CSint *index, CSint **array, int size)
0000 CSint0000 Element 0000000 size00000000O array 0000 O Element = array |
index1000000CCOO

CSint *cs_VarElementRange (CSint *index, CSint **array, int size)
CSint0000 cs_VarkElement () 0000000000000 0aeray000000000O0DOODOO0O
goooooooooooooonoo

CSint *es_Min (CSint **array, int size)

array 00000000 CSItO00O00D0D0O00D0O0OO0ODOOOOCSIntO00O0O0OOOOnO

CSint *es_VMin (int nbVars, CSint *vint, ...)
cs . VMin) O OOOOOoOOO0oOO0O0 (0000ooooood wVarsOOOOOODO)O

CSint *es_Max (CSint **array, int size)
array 00000000 CSItO00O00D000000O0O0D0OOCSint000000000

CSint *es_VMax (int nbVars, CSint *vint, ...)
cs.VMax() O OOOODODODODODO (DOODODOO0OO0O0O mbVarsOOOODOODO)O

IZBOOL es_Cumulative (CSint** startVars, CSint** durationVars, CSint** resourceVars, int size, CSint*

limitVar)
0000000000000 0D000000size000000 1000000000000 startVars [1]0

00000 durationVars [1]0 00000000 resourceVars 1] 0000000000000 O000O0OO
resourceVars D000 imitVar 000000000 OOODOO

IZBOOL c¢s_Disjunctive (CSint** startVars, CSint** durationVars, int size)
0000000000000 00D0000Osize000000i000000D0O00O0000O startVars [1]00
0000 durationVars [i] 000 0000000000000 O0OO0OOCOOOOODOODOOO

18 06000000
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0 70

Jooogtduooodd

iZ-CO00000000000O0O000OOO0O00ODOO00ODOO00

1.00000000000CSint000 var0O0CSInt000000 allvars 00 100000000000
oooooooooooooooo@oooooooOoOooODOO)OO0OO0000000

2.000000vwr000000000000000w/OOOOO0OOO0OO0OO0OO0OO0OO0OO0OO0OO0OO0O0OO0OOOOO
O00: ¢cs_EQ(var, wval)

- 0000000000000 00D00D200000000000000000000000 val20O
opooooo

00000000 DDOO0ODO0OO 1000000

71 0000000

IZBOOL cs_search (CSint **allvars, int nbVars, CSint* (*findFreeVar)(CSint **allvars, int nbVars))
O0000OOallvars 00000000000 CSInt0000000O00O00O000OOOOOOO FALSE
O000O00OfindFreeVar 000 allvars 0000000000000 CSintO0D00O0O 1000DOODODO
googogo

IZBOOL cs_Vsearch (int nbVars, CSint *vint, ...)
cs_Vsearch OO ODOODODODOOODODO (D0OODODOODODOOOOOOOO 100 nhVarsOOODOOO
oooooo)Hd

72 000000000

CSint *es_findFreeVar (CSint **allvars, int nbVars)
allvars 00 CSint 000000000000 O0OOO0OOO0ODOODODODOOOOD (=00000000)00
gOooooa
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CSint *e¢s_findFreeVarNbElements (CSint **allvars, int nbVars)
Oo0o00oooooo CcSint00000o0obO0o0oooO00oO0ooLOb00o0ooOoLOoDooLOoDooLObLOoooOooOoo
0000000000 000o000 (=00000000)0D0000O0O000

CSint *e¢s_findFreeVarNbElementsMin (CSint **allvars, int nbVars)
O00DbOo0oOooOo cSintO00000D0O0000O00O00O00OO0O0OOO0ODO0ObOO0ObOObOOoODOoOOOOO
goo0o0oooooooooooooooooooooooo

CSint *e¢s_findFreeVarNbConstraints (CSint **allvars, int nbVars)
Oo0O00o0oooooCSint00000o0o0oo0ooOo000oobo00oooLoUooLOoooOoobOoooOoo

0000 ecs_findFreeVarNbElements) D O 0000000000 OOO0OO:

CSint *cs_findFreeVarNbElements (CSint *+allvars, int nbVars) {
int i;
int nbElements, nbElementsOpt;
CSint *varOpt = NULL;

nbElementsOpt = INT_MAX;
for (i = 0; 1 < nbVars; i++) {
nbElements = cs_getNbElements (allvars[i]);
if ((nbElements > 1) && (nbElements < nbElementsOpt)) {
nbElementsOpt = nbElements;

varOpt = allvars([i];

}

return (varOpt) ;

73 00000000000O00O00OO

gobooboboobooboooboobooobbooboobbooboobbooboobbooboo

int cs_getNbFails ()
goddddoooooooooboobobbbbbbobobbododddooooooDoLDo b D
ooooooo

* cs_search()

* cs_searchFail ()

* cs Vsearch()

* cs_searchCriteria()

e cs _searchCriteriaFail ()
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cs_searchValueSelectorFail ()

cs_searchValueSelectorRestartNG ()

cs_searchMatrix()

cs_searchMatrixFail ()

cs_findAll ()

cs_minimize ()

int cs_getNbChoicePoints ()
gooooooobooooobootooooooooooooooboooo oo ooOoooboooooo
O0000cs getNbFails()OOOOO0O

74 00000000

IZBOOL cs_searchCriteria (CSint **allvars, int nbVars, int (*findFreeVar)(CSint **allvars, int

cSs__

nbVars), int (*criteria)(int index, int val))
search () OO0 CSint0 00 verJ000000Over 0000000000000 O0DOOOOOODODO

(cs_getMin(var ) 00O cs_getMax(var ) 0 0)0 0000000

cs__

searchCriteria () 000000000COCOO0000000O0O0O0OQOcriteriaq()00000O0O

ooooocooooooooooon

IZBOOL cs_searchMatrix (CSint ***matrix, int NbRows, int NbCols, int (*findFreeRow)(CSint ***ma-

cs_

trix, int NbRows, int NbCols), int (*findFreeCol)(int row, CSint **Row, int

NbCols), int (*criteria)(int row, int col, int val))
search () O cs_searchCriteria() 0 CSitO000000D000OO0O0ODO0OOODOOOODODOO

goood

cs_

searchMatrix () 0000000000 O00000O00O0OOOOfindFreeRow()DODOOOOOO

0000000000000000D000 findFreeCol()DOOO0O00O00000O0O0O0O0O0DODODODOCSint
OO0 (Co,Row) DO ODOOODO criteriq() 0000000000000 O0O0O0OOO

IZBOOL cs_searchFail (CSint **allvars, int nbVars, CSint* (*findFreeVar)(CSint **allvars, int nbVars),

cs__

int NbFailsMax)
searchFail () 000000000000 NbFailsMax OO OOOOOOO FALSEOODO (ODODO

OO00O0O00)000000 es_search() 000000

NbFails O 0000000000000 0OO000O000O0DLD0OO0DLO0OO0LO0DO0LOOoO0oLOLODOooODLOOooOoOoo
O0000O(ecs_getNbFails () OODOOONO)

IZBOOL cs_searchCriteriaFail (CSint **allvars, int nbVars, int (*findFreeVar)(CSint **allvars, int

cs__

nbVars), int (*criteria)(int index, int val), int NbFailsMax)
searchCriteriaFail () 000000000000 NbFailsMaxOODODOOOODOO FALSEODO
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O0@O0O0OD0D0OO0000)0D00000 cs_searchCriteria() 000000

NbFails 0 0000000000000 D000O0D0000O0000O0DOO000O0DOO0000OO000000
O0000O(ecs_getNbFails () OOOO00ODO)

[ZBOOL e¢s_searchValueSelectorFail (CSint** allvars, const CSvalueSelector** selectors, int

nbVars, int (*findFreeVar)(CSint** allvars, int nbVars), int

NbFailsMax, const CSsearchNotify* notify)
cs_searchValueSelectorFaill () OO findFreeVar O allvars 0 00000000 OO O O selectors

0000000000000 D000D0DO0DDOOUOselectors 0 cs_getValueSelector () 0000
cs_createValueSelector () DOOOODO CSvalueSelector D0 000000000 O0OO0ODODODOOO
OO0 CSint000ver0 00000000 @OOOnbVars)DODOOOOOOOOO

NbFailsMax OO DO DODODO cs_searchFail () 000000

notify 0 CSsearchNotify 000000000 00C0O0OO00OO00OOODOODOOOO0OOOOODODOOOO
0000000000OgoOoOoOonO es_createSearchNotify () DOOOOOOOO0O

IZBOOL e¢s_searchValueSelectorRestartNG (CSint** allvars, const CSvalueSelector** selectors,

int nbVars, int (*findFreeVar)(CSint** allvars, int
nbVars), int (*maxFailFunction)(void* state), void*
maxFailState, int nbFailsMax, CSnoGoodSet* ngs,

const CSsearchNotify* notify)
cs_searchValueSelectorRestartNG () O0cs_searchValueSelectorFail () O0O00O0O0O

000000 NoGoodOOOODOODODODODDODOmaxFailFunction OO OO0O0O0O0O0OO0OOOODODOODO
0000000000000 0000000000000000000000O00bO000000oO0o0OOoOn
0000 dmaxFailFunction 0000000000000 maxFailState 00000000

Oo0o0o000ooooooOoOOOooO0000ooooooOOooO0O0O00o0ooooooOoOO0b0b0O00Od (NoGood)
O cs_createNoGoodSet () 00000000 ngs 0000000 @MOO0000O0O0O0OOOODODO
00 NoGood DO OOODODODOOODODODOOOONO)

ngs 000 notify 0000000000 NULLOOOOOOO0O0O0O0O

ooboooooooooboooboooon:

static int findFreeVarIndex (CSint #+allvars, int nbVars) {
for (int i = 0; 1 < nbVars; i++) {
if (cs_isFree(allvars[i]))

return i;

return -1;

static int nextFail (void* state) {

int+x pn = (intx)state;

22
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int ret = »*pn;
*xpn = ret + 10;
return ret;
V4
const CSvalueSelector** vs = malloc (sizeof (CSvalueSelector+) * nbVars);
CSnoGoodSet* ngs = cs_createNoGoodSet (allvars, nbvars, NULL, 0, NULL, NULL);
CSsearchNotify* notify = cs_createSearchNotify (NULL) ;
int fail = 10;
for (int i = 0; i < nbVars; i++) {

vs[i] = cs_getValueSelector (CS_VALUE_SELECTOR_MIN_TO_MAX) ;

cs_searchValueSelectorRestartNG (allvars, vs, nbVars, findFreeVarIndex,
—nextFail, &fail, 100000, ngs, notify);
V2 4

IZBOOL cs_searchMatrixFail (CSint ***matrix, int NbRows, int NbCols, int (*findFreeRow)(CSint
***matrix, int NbRows, int NbCols), int (*findFreeCol)(int row, CSint
**Row, int NbCols), int (*criteria)(int row, int col, int val), int NbFails-

Max)
cs_searchMatrixFail () 000000000000 NbFailsMaxOOOOOOOOO FALSEOOO

(ODO0O0D0D0OO0DbOO0)ODDOO000d cs_searchMatrix()O0O00O00O0O

NbFails 0000000000000 DD000O0D0O00O00D0O0D0DODO0O00DDOO000ooDoOoOooon
O0000O(cs_getNbFails () OODOOO0O)

IZBOOL cs_£findAll (CSint **allvars, int nbVars, CSint* (*findFreeVar)(CSint **allvars, int nbVars), void

(*found)(CSint **allvars, int nbVars))
000000000000 0D00 100000000 found()DODODOO0ODOOO0OOOODOOODOO

found() DO DO0ODOO0DO0O0O0OO0ODOOOO:

void found (CSint x*allvars, int nbVars) {
static NbSolutions = 0;
printf ("Solution %d\n", ++NbSolutions);

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

IZBOOL cs_minimize (CSint **allvars, int nbVars, CSint* (*findFreeVar)(CSint **allvars, int nbVars),

CSint *cost, void (*found)(CSint **allvars, int nbVars, CSint *cost))
cost 00 00000D000DD0O0D0OO0OO0 0000000000 found()DOOODODOOOODODOOODO

O0000000found() 0000000000 000000O0O000O0O00O00OOO:
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void found(CSint #*allvars, int nbVars,

static NbSolutions = 0;

printf ("Solution %d\n", ++NbSolutions);
cs_printf ("$A\n", allvars, nbVars);
cs_printf ("Cost = %$T\n\n", cost);

CSint +cost) {

cs_minimize () OOODODOODOODOOOOOO:

IZBOOL cs_minimize (CSint x+allvars,
—=x%allvars, int nbVars),
CSint +=cost)) {
char gFirst, g;
gFirst = g =
(9) {
int currentCost =

cs_search(allvars, nbVars,
while

getMin (cost) ;

found(allvars, nbVars, cost);
cs_restoreAll ();
g = (cs_LT(cost, currentCost)

}

return gFirst;

int nbVvars,

CSint *cost, wvoid

&& cs_search (allvars,

CSint* (xfindFreeVar) (CSint,,

(«found) (CSint *=*allvars, int nbVars,

findFreeVar);

nbVars, findFreeVar));

75 00000000

void ¢s_cancelSearch (void)

ggbooobobooboobbooboooboobuoobbuooboobbooboobbooboOon
U0000000D00D0000000D00 cs_restoreContextUntil () O0O000O00OO0OOOOOOO

gogbooobod

76 O0O00OO0OOO0O

OOODOOOOOOOCSvalueSelector 00 0000000000000 O0O0O0O0O0O0O0O0O0O0OO@M@ODODOODO

100000)0000000000000000OO0ad
e cs _searchValueSelectorFail ()

* cs _searchValueSelectorRestartNG ()
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761 00000000000O0O0OO

const CSvalueSelector* c¢s_getValueSelector (int vs)

0000000000 0DO0O000 CSvalueSelector 0000w OOOOOODOOOODODOOODO

CS_VALUE_SELECTOR_MIN_TO_MAX
goboobbooboooboo

CS_VALUE_SELECTOR MAX TO_MIN
goboobbooboooboo

CS_VALUE_SELECTOR_LOWER_AND_UPPER
goboobboobooboooboobbooboobbooobo

CS_VALUE_SELECTOR UPPER_AND_LOWER
gooboobooboobooboboooboobbooboobbooobo

CS_VALUE_SELECTOR MEDIAN AND_ REST
goboobbobobuoobooobooboooboboo

762 00000000 O0oOoOO

go0ooooooooooooooooobooooo0ootooooootooooooboootooooooao
O000cs createValueSelector () 00 0DO0OO0OOO0OD0ODOOO0O CSvalueSelector D OO0 O0D0DOOO0O
CSvalueSelectionO0000O0O0O0O0OO0OOOOOOOOO

CSvalueSelector* e¢s_createValueSelector (IZBOOL (*inif)(int index, CSint** vars, int size, void*
pData),IZBOOL (*next)(CSvalueSelection* t, int index,
CSint** vars, int size, void* pData),IZBOOL (*end)(int

index, CSint** vars, int size, void* pData))
0000000000 CSvalueSelector 00000000 0O0OOMmit,next,end 00000000 ODOODO

oobooooooboooobooobooooooOoooobo0oooOooooOoOo0OoDOOoO0OobooOoOoOooon
ooo

it (0000000000000 00000000000000)
—index: 0000000000 0OOCO0OvarsOOOOQO
—vars: 00000CCODOOODOO
—size:vars 0000

-phata: 000000000000 0ODODOO0OO0ODODODOOOODODOOUOODDODO
gooon

- 0O00:00000 TRUE
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enext(0000000000000000O0O0O0O0O0O0O0O0O000)

r: 000000000000 CcSvalueSelectionOO0O0O0OO0OOO0OOO

index: 00000000CCOOOO varssOOOOO

vars: 000000000000

size:vars 0000

phata : 0000000 0ODOODOOCOOODOODODOOODOODLOODODOOOODDODODOO
gooon

-d0b0:000r00000D0O0O TRUE

eend (00000000000 OOOOOOOOOOOOOONO)
—index: 0000000000 0OCOOvarsOOOQOQO
—vars: 00000COCOQOODOO
—size:vars 0000

-phata: 00000000000 DOOCODOODODOOOOOODOOODOODOOODOODOOD
000000000 mallecOOOCOCOODOOCOODOOODOOOODODOOOOO

-000:00000 TRUE

0000 CSvalueSelector 100000000000 cs_freeValueSelector () 00O OO0O0OODO
gooo

void cs_freeValueSelector (CSvalueSelector* vs)

cs_createValueSelector () 000000 CSvalueSelector 0O OODODOODOOO

763 000000000 DODOOODOOOO

CSvalueSelection

CSvalueSelection ] J 0 0000000000000 0O00O00O0DO0O0O00OO0O00ODOO0O0OO:

typedef struct {
int method;
int value;

} CSvalueSelection;

value O0O000000000000O0O0O0 method 000000000 0000000000000O00O0O
ooooooooon

method D000 000000O00O0OO00OO
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CS_VALUE_SELECTION_EQ
value 0000000000 DOOODOOO

CS_VALUE_SELECTION_NEQ
value 000000000000 O0O0OO

CS_VALUE_SELECTION_LE
value 000000000000 O0O0OO

CS_VALUE_SELECTION_LT
valueOOOOOOOOCOOOOODOODOOO

CS_VALUE_SELECTION_GE
value OOOOOOOODOODODOODOOO

CS_VALUE_SELECTION_GT
valueOOOOOOOOCOOOOODODODOO

IZBOOL es_initValueSelector (const CSvalueSelector* vs, int index, CSint**vars, int size, void*

pData)
size0 00000000 varsO0000 indexOODDODODO CSintO0O0O00O00O0O0OO0OO0O0OOOOODOODODO

00000000pData D0O0O0000 0000000000000 O0O0DOODO0OO0O0OOODOOOO
oooo

OOO0O0OO0OO0 TRUEOOOOOO0O

IZBOOL ecs_selectNextValue (CSvalueSelection™® r, const CSvalueSelector* vs, int index, CSint** vars,

int size, void* pData)
size 000000000 vars D0O0OD0 index DOOODDO CSint0O00D0ODOO0O0DODOOODODOODO

:c:itype:CSvalueSelection: 000 rO000000OpData00 cs_initValueSelector () 000000
goooooooo

pgooooooooooooooOoOoOoOOOOOrOO0OOoOOOCOOOCOOCOOOOTRUEOOOO
0000000000000 00o0UUgg FALSEDDOOOoQOoO

IZBOOL c¢s_endValueSelector (const CSvalueSelector* vs, int index, CSint** vars, int size, void*

pData)
cs_initValueSelector () DO DODOO0O0OOOOODOOOOODOCOODOOGODOOdpData 00O

cs_initValueSelector () DO0D0OD00O0OOD0OODODOOO
00o00o0oOoOo TRUEODOOODOOO

IZBOOL es_selectValue (CSint* v, const CSvalueSelection® vs)
v OOOODOODOOOOOO0OOCSintO00O0vOoOOOoOoOoOoOOOODOODOO TRUEOOOOOOO
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7.7 NoGood 0 0 [0
cs_searchValueSelectorRestartNG() OO00D0DDOO0DO0OO0OO0OO0OODODODOOO0O NoGood OO O CSno-
GoodSet OO0 DOOODODOOODO

CSnoGoodSet* cs_createNoGoodSet (CSint** vars, int size, [ZBOOL (*prefilter)(CSnoGoodSet* ngs,
CSnoGood* ng, CSint** vars, int size, void* ext), int maxNo-
Good,void(*destructorNotify)(CSnoGoodSet* ngs, void* ext),
void* ext)

goo0o0ooooo0ooooboooooooooooobooooooooo
o00obOooOooooooooooona

eyars: 000000000 CSINtOO0OO0OO0ODO0O

esize: 000000000 CSINtOOODOOODOOOOOOO

e prefilter : NoGood D 0 0000000000000 DOO00O00O0ODOOODOO TRUECDOODOOO
NoGood OO ODOOOOOprefilter D NULLOOOOOOOOOOOODOODODOO

e maxNoGood : 00000 NoGood OOUDOUDOODOOUODOOOODOOOODOOODODOO NoGoodO OO
oooooo

e destructorNotify : cs_createNoGoodSet () OO0O0O0O0DO0O00OO cs_restoreContext () 000
0000000000000 0D000000000D0000000D destructorNotify 0000000
J000000o00ooooooobobobobooOooOooOo NULLOOOOOOOo

e ext : prefilter 0 0 0O destructorNotify 00 00000000000
prefiter 000 000O0DOOODOOOOOOOODODO

e ngs: U0 cs _createNoGoodSet () UUOOOODOOOOOOODOO

epng: 0000000000 NoGoodODOODODOODO

e vars,size0 00 ext: 00 cs _createNoGoodSet () OOO0O0OO0OO0O0O0OO0OOOOO
destructorNotify 0 0 0000000 DOOODOOOOOOOCOO

e ngs: U0 cs _createNoGoodSet () UUDOOOODOOODOOODODOO

e vars,sizeO0 00 ext: OO cs_createNoGoodSet () OOO0O0O0OO0O0OOOOOOOO

int cs_getNbNoGoods (CSnoGoodSet* ngs)
ngs 00000000 NoGood DOODOODOOO

int cs_getNbNoGoodElements (CSnoGood* ng)
ng 000 O00DO0DO0DOQOUO0DODODU0DDODU0DDODOUODODODUODDODODUODDODUODDODODDODOO
cs_getNoGoodElementAt () DO UO0O0OO0O0OOOOOOO
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void es_getNoGoodElementAt (int* plndex, CSvalueSelection* vs, CSnoGood* ng, int index)
ng00000000 indexOOODOODOOODDOOO

* plndex O :c:func:‘cs_createNoGoodSet* 1 00 *vars 000 O0O0O0O0OOODODOO
-y 000000 (@MOUOU0DOO00OO0OO0OO)OODDOOODOO
void es_filterNoGood (CSnoGoodSet* ngs, IZBOOL (*filter)(CSnoGoodSet* ngs, CSnoGood* elem,

CSint** vars, int size, void* ext), void* ext)
ngs 00000000 NoGood DOODODOODOOfilter0O0O FALSEOO OO NoGood DDOODOODOO

filter 00000000 cs_createNoGoodSet () O prefilter 0000000000000

void es_addNoGood (CSnoGoodSet* ngs, int* index, CSvalueSelection® vs, int size)
ngs 0 NoGood D0 UUOUOUOOindex OO0 vs OO ODUOUOODO0OOO0OOOOOOOOOOOOOOOO
0000000000 sizeO00OO00O

void e¢s_setMaxNbNoGoods (CSnoGoodSet* ngs, int max)

ngs000000 NoGood DOOO maxOOOOOOOO

78 000O0OOOO
CSsearchNotify ] 00 00000000000000000000000000000000000000000
0oooooooood

CSsearchNotify* ¢s_createSearchNotify (void* ext)
00000000000 CSsearchNotify 000000000000 et 000000000 ODODOO
oooooog

0000 CSsearchNotify 000000000000 cs_freeSearchNotify () OODO0ODOOOODOO
ogono

void cs_freeSearchNotify (CSsearchNotify* notify)
cs_createSearchNotify () 00OD0O0DODO CSsearchNotify 0000000000

void cs_searchNotifySetSearchStart (CSsearchNotify* notify, void (*searchStart)(int maxFails,

CSint** allvars, int nbVars, void* ext))
0000000000000000 searchStart 00000 DODO

cs_searchValueSelectorRestartNG () UDOUODODOO0ODOOODOOOO0OOOODOOO
searchStart 000000000 OOOOOOO

e maxFails : 0000000000000 0O0ODODOO0ODOO

callvars: 0000000 0OODOOOOOODOO

enbVars: 00 000000000000 O0O0OOOOO
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* ext: cs_createSearchNotify () OUQOQOQOQoOQOoQOoQOnO

void cs_searchNotifySetSearchEnd (CSsearchNotify* notify, void (*searchEnd)(IZBOOL result, int

nbFails, int maxFails, CSint** allvars, int nbVars, void* ext))
0000000000000 000 searchEnd 0000000

cs_searchValueSelectorRestartNG () UDOUODODOOO0ODOOOODODOOODOOOODOOO
searchEnd D00 00O0OO0O0DOOOOODOOO

eresult : 00000000 TRUEDOODOOO FALSE

e nbFails : 00 000D00O0DOOOODOO

e maxFails : 00 0O0O0O0O0OOOOOOOOOOO

cqallvars: 00000000000 OOOOOO

enbVars: 00 0000CO0ODOOCOODOOODOOOO

* ext: cs_createSearchNotify()OUQOQOQOQoQOooQOonO

void cs_searchNotifySetBeforeValueSelection (CSsearchNotify* notify, void (*beforeValueSe-
lection)(int depth, int index, const CSvalueSe-
lection* vs, CSint** allvars, int nbVars, void*

ext))
00000000 000000000d beforeValueSelection 0O OO DO OO

beforeValueSelection 00 000000000 0OOOO
edepth: 00000
sindex: 000000000DO
evs: 000000
eallvars: 00000000 O0ODOODOODOODOO
epbVars: 00000000000 ODOOODODODODOO
* ext: cs_createSearchNotify () OUODOUOODOOOO

void cs_searchNotifySetAfterValueSelection (CSsearchNotify* notify, void (*afterValueSe-
lection)IZBOOL result, int depth, int index,
const CSvalueSelection® vs, CSint** allvars, int
nbVars, void* ext))
0000000000000 0Oooougugg afterValueSelection 00O O OO0
afterValueSelection 00 0000000000 O0OOO

eresult : 00000COCOOCO TRUEDOOOODODOO FALSE
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e depth: 00000
sindex: 00000000O0OCO

ey JOOOOO

allvars: 000000000 ODOOCODODODOO
enbVars: 00000000000 O0DOOOODOOOO
* ext: cs_createSearchNotify () OUODOOOOOO0O

void cs_searchNotifySetEnter (CSsearchNotify* notify, void (*enter)(int depth, int index, CSint**

allvars, int nbVars, void* ext))
00000000000 0000000000000 enterd 000000

enter 000D O0ODOOOODOOODOO
e depth: 00000
sindex: 00000000O0CO
callvars: 000000000 DOOOOOOOO
enbVars: 00000000000 ODOOODODODODODO
* ext: cs_createSearchNotify () QUODOUOODODOOO

void cs_searchNotifySetLeave (CSsearchNotify* notify, void (*leave)(int depth, int index, CSint**

allvars, int nbVars, void* ext))
00000000000 00000000000000000000 leaveOOOOOOO

leave 000 0000000000000
edepth: 00000
cindex: 0000000O0OOO
callvars: 00000000000 OOODODOO
enbVars: 0000000 O00DODOO0ODOOOODOOOO
* ext: cs_createSearchNotify () OUQOQOQOQOQOoQOoQOnO

void cs_searchNotifySetFound (CSsearchNotify* notify, IZBOOL (*found)(int depth, CSint** allvars,

int nbVars, void* ext))
0000000000000 000000000 found 0000000

found 0O O0D0O0OO0ODODOOODOOOOO
edepth: 00000

callvars: 0000000000 OOOOODOO
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epbVars: 000000000000 OOOOOOODODO
* ext: cs_createSearchNotify()OUQOQOQooooQonO

found D TRUEOODOOOODOOOOD TRUEDOOOOOOOOOFALSEOOOOOOOODOODOOO
god

0000000000000 0000000000 found 000000000 0O0ODOOO0ODOOOOODOO
goooboo
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oooooooo cSit00000000000000000000O000O0DO000ODO0O00ODO0O000OD

40000000000
Known: 000 1000000000 (CSint00000000000O0O0O0O)
Ex.: cs_EQ(vint, 0); /+ KnownOOOOOOOOOO «/
NewMin: 00000000000 (@OOOOOO0OO0OOOOOOOOONO)
Ex.: ¢cs_GT (vint, 0);
NewMax: 00000000000 @OOO0OOO0OO0OO0OOO0OO0OOOOOO)
Ex: cs_LT (vint, 0);
Neq: 0000 10000000000
Ex: cs_NEQ (vint, 0);
ooo0oOoO00ooOOoO0O0oDOoO00OoOoOoOobOoOoOooooOoooo
e known 00000000 O0DDOOnewMin, newMax,neq0 OO0 00000000

*newMinOOOOOOO newMaxOOOOOOOOOOO0OO0OO0Oneq0O0O00O0O0O0O0O0OOO

IZBOOL cs_eventAllKnown (CSint **array, int size, [ZBOOL (*allKnown)(CSint **array, int size, void

*extra), void *extra)

allknown() D00 array OO0 0OD00O0O0OODODODOOD CSitO0ODOOOOODODO (OO0 known OO OO

ooooOo)boboOoOooogoooo

cs_eventAllkknown) 0000000000000 array 000000 CSintOO0OO0OO0O0ODOOOOOO
0000dDOddo alkKnown) OOOOOOOODOOODODOOODOOOOODDOODOOOOO TRUEDO

ooooo

OO0 extra 000000000000 voidOOOOOOOODODO O allKnown(array, size, extra) 0 0 0O O
OD0O00O00O extrad0OO cs_eventAllKnown(array, size, allKnown, extra) DD 000 extra OO OO OO DO
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IZBOOL cs_eventKnown (CSint **array, int size, [ZBOOL (*known)(int val, int index, CSint **array, int
size, void *extra), void *extra)
CSint0 00 array[index 1000000000000 known) OO OO DOOOOO
OO0 extra 00000000 0O0OCOCO voidOJOOODODOODODOO O known(val, index, array, size, extra) 0
O000O00O00D extrad OO cs_eventKnown(array, size, known, extra) DO 000 extra DO 00O OO

void ¢s_eventNewMin (CSint **array, int size, [ZBOOL (*newMin)(CSint *vint, int index, int oldMin,
CSint **array, int size, void *extra), void *extra)
CSint000 array[index 10 000000000000 0O0O0O rnewMin()DODODOOODODOO
OO0 extr« 00000000000 voidJOODOOOOOQOOO OnewMin(vint, index, oldMin, array,

size,extra) 0000000 0D00O extra00 O cs_eventNewMin(array, size, newMin, extra) 0 0 0 0O O extra
ooooooo

void cs_eventNewMax (CSint **array, int size, [ZBOOL (*newMax)(CSint *vint, int index, int oldMax,

CSint **array, int size, void *extra), void *extra)
CSintOO 0 array[index |00 0 0000000000000 newMax()DOOOOOOOQO

D0 extra000000C0000O0O0 voidOOOOOOOOOD DO OnewMax(vint, index, oldMax, array,

size,extra) 0000 O000OO0QO extra 00O cs_eventNewMax(array, size, newMax, extra) J 0 0 0 O extra
goooooo

void cs_eventNeq (CSint **array, int size, [IZBOOL (*neq)(CSint *vint, int index, int neqValue, CSint

**array, int size, void *extra), void *extra)
CSint000 array [ index 1000 0000000000000 0O000OCO0O0O0O neg()DODOOOOO

omooooobooooooooooom

OO0 exra00000000000DO voidOODOOOODODODOO OO neq(vint, index, neqValue, array, size,
extra) OO0 0000 O0O0QO extra 00O cs_eventNeq(array, size,neq,extra) DO 000 extra 0000000

cobooooooooobooOobooooooOooOoOobOoO0obooOoooon

void es_backtrack (CSint *vint, int i, void (*backtrack)(CSint *vint, int 1))
0000000000 0Do00oo00UoodUoDo00oo0ooUooOUoDo CcSint000ooo
00000000004 backtrack() DOODOOOOO0O

void es_backtrackExt (CSint *vint, void* ext, void (*backtrack)(CSint *vint, void *ext))
00000000000 00000000000O00 000000 oOoOoDOoOooOoOOoO CcSint0ooooo
0000000000000 backtrack() DO O0OO0O0O0O0O

void es_eventConflict (CSint **array, int size, void (*conflict)(CSint *vint, int index, const CSvalueSe-
lection* vs, CSint **array, int size, void *extra), void *extra)
CSint00O0 array 0000000000000 O00O00O0OO conflic() 0000000000 extralO
gdddoooooovodOOOOOOODOOOOO
conflict() 00000000 O0OO0OOOOOOOODOOOOOO

evint,index:0 0000000000000 000000 arrayOoOQoQO

34 080 000



iZ-C Reference Manual, version 3.6

eys:00O00O0O0O0OO0O0O0DOO0O0On

O000O000Ocs_eventConflict 00 0000000000000 0OO00OO
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090

Juoood

Odooooooooo CSint000d00ooooObOo0000000o0ooooooObOo0o0oooooooon
ddo00ddo0oddoodooDodooooooooooooooogoo CcSint0000dooodno (known,
newMin. newMax,neq) 000000000 DOOODOOOO.

cs_search) 000 0O0OOO00O0ODOOO0O0OOOOO0O0OOOOODOOOOOODOOOOODOOOOOOOOOO
ooooooobooooboooooooooooobo0ooooooooooobooooobooOooooboOoon
oooood

int cs_saveContext ()
00000000000 00ooO00oooooooooOooooo cSint0o0ooooooooooooon

gobooooboobboooboo

o 0o oo oo o o g label O 0O 0O 0Ocs_forgetSaveContextUntil (),
cs_acceptContextUntil () O OO0 cs restoreContextUntil() 0O OOODOO0OOO
godooooooooono

void cs_forgetSaveContext ()
000 cs saveContext () DO D0DOO0DDODOODOODODOO csevent() OO O0ODOO
cs_acceptContext () D00 DODOOOOODOOOOOOOOOOOO

void cs_restoreAndSaveContext ()
0000000000 cs_saveContext () 0O00O0O00O0O0OO00O0DO00O00O cs_saveContext ()

ooooocooo

void cs_acceptContext ()
000 cs _saveContext () 000000 CSint000000000000000OCO0O0O0O00OO (O

ooooooooooooooooooo)o
OO0000000 cs_saveContext () OO0O000O0O00O0COO0OOCOCOO0OCOOOOOOOOOO

000 cs_saveContext () 00000000 0OO0O0O0OO0O0OODOOOOOOOODODOOO
cs_acceptContext () O cs_event) D00 0000O0DOOOOOOO
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void ¢s_acceptAll ()
000 cs_saveContext () 0000000 CSint00000000D000O0DOO0OOO0OOOOOOOOO
00000000 ooUooooooooooooooooa

void ¢s_restoreContext ()

UO000000000 cs_saveContext () DO000O000O0COODOCOOOCO

void es_restoreAll ()

UO000000000 cs_saveContext () DO000O0O000O0COOO0ODOCOOOOCO

000 30000000000 imtO000000000D0OD0O0DD0D0D0O0O0O0O0O0O0O0000a0
cs_saveContext () OO00O0O00O00OO0OOOOOOOO

void cs_forgetSaveContextUntil (int label)
label 000000000 O0O0OOOODOODOO cs_saveContext () UO0OO0O0OO0OOOOOO

void cs_acceptContextUntil (int label)
labelOO0O0ODODOD0ODOO cs_saveContext () O000000 CSint0000000OOODODOOOOO
0000000 O0@Oooooooooooooooooooooooon)

00000 label OOOOODOOODO cs_saveContext () 00000000 OOOOODOOOOODOO
gogpboooood

void cs_restoreContextUntil (int label)
0000000 label0000D0000 cs_saveContext () 000000000000 OOCOOOO

OOcs_search) 0000000 OODOOOODOOOODOOOODOO:

IZBOOL cs_search(CSint xxallvars, int nbVars, CSintx (xfindFreeVar) (CSint =x=xallvars,
—int nbVars)) {
CSint »var = findFreeVar (allvars, nbVars);
if (var) {
int val;

cs_saveContext () ;

for (val = cs_getMin(var); val <= cs_getMax (var); val = cs_getNextValue (var, val))
.
if (cs_EQ(var, val) && cs_search(allvars, nbVars, findFreeVar))
return TRUE;

cs_restoreAndSaveContext () ;

cs_acceptContext () ;
return FALSE;

}

else {
return TRUE;
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¢s_addNoGood (CO O O), 29
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cs_backtrack (CO 0O 0), 34
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cs_forgetSaveContext (C 0 O 0O), 37
cs_forgetSaveContextUntil (C O 0O O ), 38
cs_fprintf (COO0O), 9

cs_fprintStats (CO O 0O), 5
cs_freeDomain (CO0O0O), 8
cs_freeSearchNotify (C O 0O O), 29
cs_freeValueSelector (C O O 0O), 26
cs_Ge(CODODO), 13

cs_getDomain (CO O 0O), 8

cs_getErr (COODO),3

cs_getMax (CODODO), 8
cs_getMin(COOO), 7

cs_getName (CO O 0O), 8
cs_getNbChoicePoints (C O 0O 0O), 21
cs_getNbConstraints (CO 0 0), 8
cs_getNbElements (CO O 0), 8
cs_getNbFails (CO O 0O), 20

cs_getNbNoGoodElements (C 0 0 0O), 28
cs_getNbNoGoods (C O 0 0), 28
cs_getNextValue (CO O DO), 8
cs_getNoGoodElementAt (C O 0 O), 28
cs_getPreviousValue (CO 0 0), 8
cs_getValue (COODO), 9
cs_getValueSelector (C O 0 0), 25
cs_getVersion (CO O 0O), 4

cs_ Gt(CODODO), 13
cs_IfEqCOO0O), 17
cs_IfNeq(COODO), 17
cs_InArray (CO0O D), 9

cs_Index (CODODO), 17
cs_Inlnterval (CO O O), 10
cs_init(COODO),3

cs_initErr (CO 0O 0), 3
cs_initValueSelector (C O 0O 0O), 27
cs_isFree (COODO), 9
cs_isln(COO0O),8
cs_isInstantiated (CO 0 0O), 9
cs_Le(CODOO), 13

cs_ Lt(COOD), 13

cs_Max (CODOO), 18
cs_Min(COOO), 18
cs_minimize (C 00 0), 23

cs_ Mul(COOO), 11
cs_Neq(COODO), 13
cs_NotlnArray (CO DO 0O), 9
cs_NotlnInterval (CO DO 0O), 10
¢s_Occur (CODODO), 17
¢s_OccurConstraints (CO0O0), 17
¢s_OccurDomain (C O 0O 0), 17
cs_printf (COO0O), 9
cs_printStats (CO0O0D0), 5
cs_ReifEq(COOD0O), 14
cs_ReifGe (CODOO), 14
cs_ReifGt (COODO), 14
cs_ReifLe (COODO), 14
cs_ReifLt(CODO0O), 14
cs_ReifNeq(CO ODO), 14
cs_restoreAll (CO 0O 0), 38
cs_restoreAndSaveContext (C 0O 0O O), 37
cs_restoreContext (C 0 0 0O), 38
cs_restoreContextUntil (C O 0 0O), 38
cs_saveContext (C O 0 0), 37
¢s_ScalProd (CO DO 0O), 12
cs_search (COODO), 19
cs_searchCriteria (CO 0 0), 21
cs_searchCriteriaFail (CO 0O 0O), 21
cs_searchFail (CO O 0O), 21
cs_searchMatrix (CO O O), 21
cs_searchMatrixFail (C 0 0O 0), 23

cs_searchNotifySetAfterValueSelection (C O 0 O ), 30
cs_searchNotifySetBeforeValueSelection (C O U O ), 30

cs_searchNotifySetEnter (C 0 0 O ), 31
cs_searchNotifySetFound (C OO O), 31
cs_searchNotifySetLeave (C O 0 0), 31
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cs_searchNotifySetSearchEnd (C O O O), 30
cs_searchNotifySetSearchStart (C O 0O 0), 29
cs_searchValueSelectorFail (C 0 0 0O), 22
cs_searchValueSelectorRestartNG (C 0 0O 0O), 22
cs_selectNextValue (C O 0 0O), 27

cs_selectValue (CO O 0O), 27

cs_setErr (COOO), 4

cs_setErrHandler (CO 0O 0), 4

cs_setMaxNbNoGoods (C O 0 0O), 29

cs_setName (COO0O), 9

cs_Sigma(COO0O), 12

cs_Sub(COOO), 11

cs_VAdd(COOO), 11

CS_VALUE_SELECTION_EQ(C O O0O0OO), 26
CS_VALUE_SELECTION_GE(COOOO), 27
CS_VALUE_SELECTION_GT(COOODO), 27
CS_VALUE_SELECTION_LE(COO0OD), 27
CS_VALUE_SELECTION_LT(COOOO), 27
CS_VALUE_SELECTION_NEQ (C O0O0O0O), 27
CS_VALUE_SELECTOR_LOWER_AND_UPPER (COOOD), 25
CS_VALUE_SELECTOR_MAX_TO_MIN (CO 0O 0O0O), 25
CS_VALUE_SELECTOR_MEDIAN_AND_REST(COOO0O), 25
CS_VALUE_SELECTOR_MIN_TO_MAX (CO0O0OO), 25
CS_VALUE_SELECTOR_UPPER_AND_LOWER (COOO0), 25
cs_VarElement (CO O 0), 18

cs_VarElementRange (C OO O), 18

cs_VDiv(COOO), 12

cs_VMax (COO0O), 18

cs_VMin(COODO), 18

cs_VMul (COODO), 11

¢s_VScalProd (COO0O), 12

¢s_Vsearch (CO O 0O), 19

cs_VSub(COODO), 11

CSINT(COOD),7

CSvalueSelection (CO OO ODO), 26

IZ_VERSION_MAJOR (CODOODO), 4
IZ_VERSION_MINOR (COO0ODO), 4
IZ_VERSION_PATCH(COOO0O),5
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