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1. A AT 7 & EERNRBEK

csint MOBEITEELOHEBMEL TT, ERFEAD iZ-C OBEETIE, csint ~DRA X
(CSint*)DHMER SN ET, FERELIZT A 77V OB TFICH D720, 1B LI fERE K
EMREDRET 22 L IETEERA,

csint BOBEHOFERICT 7B AT HT-DITITLLTF O 9 SO RN B ZHH L £,
® int cs getMin(CSint *vint) ;
vint OEBOR/MEZE L ET,

® int cs_getMax(CSint *vint);
vint OFEBEOERMEZIR L ET,

® int cs_getNbElements (CSint *vint);
vint OFEBRICE EFN L BEFEHEZIK L ET,

® int cs_getNbConstraints(CSint *vint)
vint IZHRE SN TWDHHRIOEZ IR L ET, RE SN & EITRBLZHIRITEIC
NEHEA,

® char *cs_getName (CSint *vint)
cs_setName () # T vint IZERESNTARTEZIELET,
CSint 9*”@/?‘%3(@%% IX. cs _printf() X cs_fprintf() TZ#—~ v btk 1 T
o GEICbERINET,

® int cs_getNextValue(CSint *vint, int val);
vint OFEBICE ENHEOEAEDOT T, val LV b REVEYIOBEREZE L ET,
val 2% cs_getMax (vint) TIRAMEL D KEWEEITIX, ARBEEKIL INT MAX (int BD
BRME)ZIRLET,
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LN DOFITIE, cs_getNextValue() & for X THEDLILTVET,

void display(CSint *vint)
{

int val;
for (val = cs_getMin(vint); val <= cs_getMax (vint); val = cs_getNextValue (vint, val))
printf("%d ", wval);
}
LREOBI display () I& cSint MOEHDO LV 5 L (=FERKICE ENLMH) 2T

T, BFEELIICHIRICH I LR,

® int cs_getPreviousValue(CSint *vint, int val);
vint OMEBIZEENAEOEESOHF T, val LV /NI NWRHPIOEREZ KL E T,
val 7 cs_getMin (vint) TERALHEEL D /NS WGEEIZIEL, ABEEIEL INT MIN (int B
B/ME)Z IR L E T,
® int *cs_getDomain (CSint *vint);
vint OEKOEFE 4K S cs _getNbElements (vint) DOESIOFERZDOfEE L TR L
T3, BRENFESDO ATV TREL/R-725 free THXLERH Y 97,
® TIZBOOL char cs_isIn(CSint *vint, int val);
val 2% vint OFEOERE THILEL TRUE ZIK L FE T, £ 5 TRIFIIX FALSE iR L F
-340
WEOBEEREIHFI TIEH Y A, EROBEIT csint MO MHEEIZE T 5 1F#H % i/
HT 7ot o TT,

TEIAEEIE, LT ORI L > THEST L2 R TEET,

CSint *cs_createCSint(int min, int max);

{min..max}.ZMEEE & 95 csint BRI AEER L FT,

CSint *cs_createNamedCSint (int min, int max, char *name)
{min..max}.ZMEEE L 95 cSint BB EIER L, LRiZ DT ET,
(cs _createCSint () DF&IT cs setName () ZHWNWLHD LR L TT, )

CSint *CSINT (n) ;
T TICAME L SNz (OFED, ZOMEMOEREN 1 S L7RW) csint BIERAEIERT 5
DIfENET, ZOBMIE, cs createCSint (n, n) &%AliTY,
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® CSint *cs_createCSintFromDomain (int *array, int size);

size DRI S&bDarray ([CEVERSNDHEM AR csint MAKZIERK L £7,

® CSint **cs_createCSintArray(int nbVars, int min, int max);
nbVars fil® csint MAEK IV 2582 ER LT, FEKOEEBIL, T
{min..max}Z72 0 F£9,
<HEE >R API OE Y EITFERA DO EETH D csint ~DRA X OESITT, HA
U H AR LTS B LR OB BT L 72 D720 VERR L 7Bl SI 2R & ST %
ZEIEITEEEA,

® void cs_setName (CSint *vint, char *name);
Ccsint BEKIZAMEM T 2720 VWET, csint MEHMPRRIIND & &
( cs_printf() ®DHWX cs fprintf () AL ET), (T o7c4mid —FEICERR
SNFET, ERFEET o7 BEESNLZLA.

® TIZBOOL cs_isFree(CSint *vint);
vint WELEEMEL SN TWZRTIUE (T72H cs _getNbElements (vint) > 1 H5
WEFE T cs _getMin (vint) < cs_getMax (vint) THiLE) TRUE ZELET, Z9
TRTHUL FALSE ZiK L £ 7,

® TIZBOOL char cs_isInstantiated(CSint *vint);
vint BRAMEL S TWLIE (7725 cs getNbElements (vint) == 1 &5 WX
cs_getMin (vint) == cs getMax (vint) THIUFE) TRUE XKL ET . £ 95 Thith
[T FALSE ZiR L £,

® int cs_getValue(CSint *vint);
csint 2 vint BHME/L S TWIUEL, ZOEZIK L ET, vint DELRMELS T
WRWIGEIZIZ= T —23 %4 L(cs_getErr () MM 9 & €S ERR_GETVALUE A% V) &
79, ). cs_getValue (vint)ld cs getMin (vint) ZiIK L E7,

® void cs_printf(const char *control, ...);
ZORBUE, csint BMOZEHI L csint BOEEOESIH OISR E D 3 FEEHE N &
NP, CERETIREMED printf () B LRI L TY,
- cs_printf ("$T", vint) 1L vint DARTZ GHIRHIVUR)E TR L, DV TZDOH
WAEERICH A LET,
- cs_printf ("$D", vint) (X vint OFIROALEERELNITH I LET,
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- cs_printf (*$A*, array, size) (dsize HOER LV 2% cSint MEHK DR
5| array WCEBENDIEEHEZR T LET, b LARRONZARIORRLET, &
M=~ L NET,

® void cs_fprintf (FILE *f, const char *control, ...);
ZOBBESIBELTHAKLED T 7y A NV EIRT FILE A A V& % L D UM
cs_printf() &RLCTY,

® void cs_printStats();

LUF o 3 fEOE®EH I LET,

Nb Fails ((EKDIEBFETHRAE L7 = A /L D), Nb Choice Points (\Nv 7 FTF v 7
T 5 Z LN AR AR OAME/LDEEL), Heap Size (Ny 7 N7 v /R TELHEHIC=ay
THXANERMEL TWD b —T OV 1 X),

Nb Fails ¥ X T Nb Choice Points [IZ I L. cs_getNbFails() B LT
cs_getNbChoicePoints () B CHERATEET (ZhbOBMIIOVTIE 543
LTS .

® void cs_fprintStats(FILE *f);
ZOBEBIERIKE L THANDED T ANV ERT FILE RNA V¥ & & DL
cs_printStats() &R L TY,

DLFD 4 >ORBIEHKTHY , RELIEKERTT =A VT 5H(DF D, FALSE #iIRT)Z &N
%Di‘a‘o

® TIZBOOL cs_InArray(CSint *vint, int *array, int size);
CSint BIE vint NE S size OEHEOES] array ICEETNAHHEEHEKE LTS X
INTHIFI L ES,

® TIZBOOL cs_NotInArray(CSint *vint, int *array, int size);
CSint M vint 2% array BANICE ENAMEEZMHEEE L TRV S IZHKI L ET,
array W& FENDTNTOMIT vint OFEE IV BRIV ET,
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THIELTOESIICERTXATLE Y,

IZBOOL cs notInArray(CSint *vint, int *array, int size){
int i;
for (i = 0; i < size; i++)
if (!cs NEQ(vint, arrayl[i])
return FALSE;
return TRUE;
}

® TIZBOOL cs_InlInterval (CSint *vint, int min, int max);
CSint M vint 28 (min. .max} ICEHEND L O REMER DX IIHHLEST, (2
£V cs _getMin(vint) >= min 7D cs_getMax (vint) <= max AT 5, )
ZHIEUTO X SICE#ZTELTL L I,
IZBOOL cs_InInterval (CSint *vint, int min, int max) {

return(cs GE(vint, min) && cs_LE(vint, max));

}

® TIZBOOL cs_NotInInterval(CSint *vint, int min, int max);
csint BZAH vint BXM {min. .max}ZH FNDMEA MBI E L TRZ220) K D 12K
LFET, vint OFEIKCTEM (min. .max} IZEFNDAMEITT TR R ILVE T,
T TFOEIITERTEDLTLL I,

IZBOOL cs_NotInInterval (CSint *vint, int min, int max) {
int i;
for (i = min; 1 <= max; 1i++)
if (!cs NEQ(vint, 1))
return FALSE;
return TRUE;
}
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2. BAFHI
PLTFOHFITIL, T CTICHFEET D csint BREKRMORMNMWARBERICEVERINDIHF LWV
csint BUIEBHMNMEHRINET, ZNHOHKIL, FRESNZEZTIET7 =AMV LERA,

® CSint *cs_Add(CSint *vintl, CSint *vint2);
FOMEN vintl & vint2 OFIEZE LV cSint BAHKAZIK L £9,

® CSint *cs_VAdd(int nbVars, CSint *vint, ...);
cs VAAd ) ITAERGIEZZ TMTET (B L LTEAX BN D csint BEKOHITHE 1
513 nbvars THREINET, )
¥ E LTHER b7z csint A O TH D K 97 csint A AR L £7,

¢cs VAdd(n, V1, V2, ..., Vn) =VI + V2 + ... + Vn

® CSint *cs_Sub(CSint *vintl, CSint *vint2);
ZOMEEH vintl 26 vint2 Z51WICfEIZ% LV csint RAKAEZIK L ET,
<HEE !> o, BERoRbT@Y, KEnD csint BEHE v LTDHE,
vintl =v+vint2 LRV ET, vintl & vint2 (ZAHLTIEe<, viZvintl &
vint2 OZ (HExHE) TiEdh £EA,

® CSint *cs_VSub(int nbVars, CSint *vint, ...);
cs VSub )VIIAERLIHEZZ T ETHIFE LTEX OIS CSint A OHITE 1
5% nbvars THREINET, )

Fl¥E LChHE 2z b7 csint LR vi, v2, V3, ... , Vn IZOWT, VI - V2 - V3
- ... —Vn THhHDIXI%csint EHAZKLET,
¢cs VSub(n, V1, V2, V3, ..., Vn) =Vl - V2 - V3 - ... - Vn

® CSint *cs_Mul (CSint *vintl, CSint *vint2);
ZOFEM vintl & vint2 OFEELE LUV csint BEHEZIRL ET,

® CSint *cs_VMul (int nbVars, CSint *vint, ...);
cs VMul ) IFAAERGIEEZTITETGEIEE LTEA LN S csint RIABOEITH 1
5% nbvars THREINET, )
1%L LTEHEX OGN coint ALK ORTH 5 csint BAKZ IR L £,

cs vMul (n, V1, V2, ..., Vn) = VI * V2 * ... * Vn
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® CSint *cs_Div(CSint *vintl, CSint *vint2);
vintl % vint2 THISZ@EICRD & 57 csint MEHAIKRL T,
<EE ! > ZoflFE, BEn D csint MEHAE v L 95 L, vintl = v * vint2 &
LTHEEINTWET, BEMOFVE (ThHo THEETIER) O, FEDOFHIE
DEVIIFEROE N2 X F T, £72, vint2 280 OHAICHLARBEKIE 7 = A LV L EHE
o ZODLE vIT(INTMIN. . INTMAX) DFEEZFF> B DL L TER SN E T,

® CSint *cs_VDiv(int nbVars, CSint *vint, ...);
cs VDiv (VI ERSIEAZTMITET (B E LTHEZOND csint B OEILE 1
513 nobvars THREINET, )

® CSint *cs_Sigma(CSint **array, int size);

FRIED size D cSint MEKOES| array OFINIZE LV csint A ZK LT, .

® CSint *cs_ScalProd(CSint **array, int *vector, int size);
BRI size @ csint BWEKDRT M)V array ERICEZRHOEHZ O XY L
vector DAL TIEIZE LW cSint WA A K L £9,

® CSint *cs_VScalProd(int nbVars, CSint *vint, ...);
cs_VScalProd() (FAIERSIEZZ T £9(csin BAERI L OEBBOEBITE 1 515
nbVars CHEZINET),
cs VScalProd(n, V1, V2, ..., Vn, cl, c2, ..., cn) lEcsint BEHKDO~s
LV, V2, ..., Vn) E DT F(cl, cl, ..., cn)D AN TREEIK L 9,

® CSint *cs_Abs(CSint *vint);
csint BZEL vint OMiXHEE % LV csint MEHAIKLET,
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3. BELRHIHY
UTOREIZT TITFET 2 csint ZHEMICHKIZHRELET, 25 OBFEBUIFFOH L
WWEBIZZ72A VT 2% (DF Y FALSE ZiKT) Z &R0 £,

® TIZBOOL cs_Le(CSint *vintl, CSint *vint2);
vintl (T vint2 KV/PSWPAFELL RTFNIERY A, (DFEY cs_getMin(vintl)

<= cs_getMin(vint2) T»D cs _getMax (vintl) <= cs_getMax (vint2)).

® TIZBOOL cs_Ge (CSint *vintl, CSint *vint2);
vintl X vint2 KV REWVWNELL AL TUIRY 8 A,

® TIZBOOL cs_Lt(CSint *vintl, CSint *vint2);
vintl (Evint2 KO/PSLRITFUTRY £H A,

® TIZBOOL cs_Gt(CSint *vintl, CSint *vint2);
vintl & vint2 XV REL R TIEIRY XA,

® TIZBOOL cs_Eq(CSint *vintl, CSint *vint2);
vintl & vint2 FHICFLI RS TERY £EA,

® TIZBOOL cs_Neq(CSint *vintl, CSint *vint2);
vintl & vint2 IR EEFFRIZRY FHA,

UToOREL, Bt 28BICBIT LD 2 2OFRT U RO I L, —HRERDOHEIT
M % & AERITY,

- IZBOOL cs_LE(CSint *vint, int wval);

- IZBOOL cs_GE(CSint *vint, int wval);

- IZBOOL cs_ LT(CSint *vint, int wval);

- IZBOOL cs GT(CSint *vint, int wval);

- IZBOOL cs EQ(CSint *vint, int wval);

- IZBOOL cs NEQ(CSint *wvint, int val);

BIZIE, cs LE() I TOLIIZERTELTL L I,

IZBOOL cs_ LE(CSint *vint, int val)

{
return(cs Le (vint, CSINT (val));

}

10
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<HEE ! >LNLARRL, ZOPNIEEZKMLIZELOTIEHY A, —HPEHRTHD X
ORI, B DAL T 2HIERHKIEEZX Db TE, ZOHRA. 2 DOMHEBERK
(2R % 2 HOBRHIKI L ITRR 57 7 AET LM LB A DN ET,IZ-C TH, F24E L,
ZDEZFIZHESHNTVET,

Mo, FlZIE cs LE() DMHENTZEEITIE. 15150 EHN F 2 5150l T o
T AFFONE D NOREEZITO D TH - T 5 2 518OE TRME S A7z sEIRZE S Z 1R L .
%1 51O EIRE S E OMICHINERET DT TIEH Y A, ATV OFAHLEORE NS,
HIFHIK O BGHI T D DIEH 53T,

® TIZBOOL cs_AllNeq(CSint **array, int size);
array (|27 % csint BEITT R CERLZELEFZRQIERY A,
ZOMKINE, UTOEIIZELZLHTELTLL I,

IZBOOL cs AllNeqg(CSint **array, int size)
{
int i, 3J;
for (1 = 0; 1 < size - 1; i++)
for (3 =1 + 1; j < size; j++)
cs_Neqg(array([i], arrayl[j]);

<EE ! >ZoHELFEE T ERIEIFEMTIEH Y E¥ A, cs AllNeqg() 1E. HEDHEIZ
*9 D N-ary il & LTEESNTED, 2 HAFOMEAGDOETEEINTNDLIOTIEH Y
FHA, ZOHEL. AFYOFMME - HIFUSHEDO R T, N-ary 6l & L TOFEIEREN T
WDHDIFH LN TY, B, 1Z2-C TO N-ary #lKIO 7 7 AZ@T 2ol & LTid, ik
® when fl#) (FEV) BdHY ET,

LUFOHIFITIE, T TITAFET D csint BARB ORI T D & & 1, BRI L& E 0
EWVWSEEZED LD Ly csint BIAHAERSNES, ZALOHIKIE, REShL
SEF 7 =AMV LEE A

® CSInt* cs_ReifLe(CSint *vintl, CSint *vint2);
vintl 2 vint2 KD/ FELNWEE 1. Z5TRrVWEXFT0 RS )7 csint M
B iR L E9,

® CSInt* cs_ReifGe(CSint *vintl, CSint *vint2);

vintl 2% vint2 KO REZWHELWEEX 1. £HThVWEXFoseb L o7 csint Y
AR LET,

11



iZCU 757 Ly RAv=a2T /)L 3. BIERRY

CSInt* cs_ReifLt(CSint *vintl, CSint *vint2);
vintl 2% vint2 KV /hENEE 1, £HTRWVWEXIT 0 &5 K5 7% csint WA
wLET,

CSInt* cs_ReifGt(CSint *vintl, CSint *vint2);
vintl 2% vint2 KV KREWE&E 1, £HTRhRWVWEXIT 0 &5 K5 7% csint WA
wLET,

CSInt* cs_ReifEq(CSint *vintl, CSint *vint2);
vintl & vint2 BELWE X1, FHITRWEXF0 DL 97 csint WA A K
LET,

CSInt* cs_ReifNeq (CSint *vintl, CSint *vint2);
vintl & vint2 DBERDZEE L, FHOTRWVWEXIF0 LD L 97 csint WA A K
LET,

UToREE, Bt 258885 2 2OFNT L RO I L, —HRERDELEIZ
Mg & ERIT,

CSInt* cs ReifLE(CSint *vint, int wval);
CSInt* cs ReifGE (CSint *vint, int wval);
CSInt* cs ReifLT(CSint *vint, int wval);
CSInt* cs ReifGT(CSint *vint, int wval);
CSInt* cs ReifEQ(CSint *vint, int wval);

CSInt* cs ReifNEQ(CSint *vint, int val);

12
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4. BRI

UTFOfFIE, AETOLDITH_RTIRVEHERLOTT, ZAbid, TRETITENTE
TIVITHATETEVNCKVEBT L ENTEET,

<HEE ! >FEBEOIZ-CIZBIT 53T, UTORKIIBERO 7Y X7 4 7 & TE v OMBE
DEICEZ20TIE R MEBOEIATRAZRHRLET,

® TIZBOOL cs_IfEq(CSint *vintl, CSint *vint2, int vall, int val2);
vintl 2ME vall [ZEME LS5, vint2 % val2 IZHME/LL £9,
vint2 2ME val2 [IZAME(LE N7 6, vintl % vall ZHMEfEL £79,

o

® TIZBOOL cs_IfNeq(CSint *vintl, CSint *vint2, int vall, int val2);
csint WA OM(vintl, vint2)lZf#(vall, val2)ZFF2>Z E N TEX A,

® CSint *cs_Occur (CSint *vint, int val, CSint **array, int size);
fE val ¥ vint [Alarray FICHB L7 TERD £H A,
<HEE ! >HA=Y g UTEEECNMENAD Y £ L, Ak TRY EIZE val 2
vint [Bl array FUCHELT 5 (TRUE) > L72V (FALSE) 22 & KT ME N H Y £ LTz,
A=Y g v & OHPED TR D EIFEE LEEAR,
4113 cs_OccurConstraints > T 7ZSW, AR APT ITFERHIBRT 2 TETT,

® CSint *cs_OccurDomain(int val, CSint **array, int size);

array HIZHE val &720 9 2 {EEOFHEEZ R L E T,

® TIZBOOL cs_OccurConstraints(CSint *vint, int val, CSint **array, int
size);

B val 1¥ vint [Elarray FICHBE L7 TEIZR D £ A,

® CSint *cs_Index(CSint **array, int size, int val);

WEND csint BB % Index L35 &, BS size OEFI array 2k L TERHK
array[Index] = val DEEINFET,

i € domain(Index) < val € domain(arrayl[il])
® CSint *cs_Element (CSint *index, int *values, int size);

I B csint BEHE Element &35 & KX size DE¥|value lZ OV T, Element
= values[index] DREINE T,

13
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® CSint *cs_VarElement (CSint *index, CSint **array, int size);
WE 5 csint MEH % Element £ T25 & S size DES|array 22V C Element
= array[index] W EINFE T,

® (CSint *cs_Min(CSint **array, int size);
array [CE VW ZHIND csint MEHD S LHE/NOEODE L FE LV csint WA A
ELET,

® CSint *cs_VMin(int nbVars, CSint *vint, ...);
cs_VMin () IXAIERSIEZ &V £F(HIEOBITRA D514 nbvars ITIRESILET),

® (CSint *cs_Max(CSint **array, int size);
array ICEXVZHREND csint ZEO I BLRERRDOHDDELE LV csint WAL Z K

Liﬁ‘o

® (CSint *cs_VMax(int nbVars, CSint *vint, ...);
cs_VMax () IFAAERGIEE &Y £ GIEOBIIHRA DG nbvars IZFRESNLET),

14
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5, bx—UJRT AT RLEERD AT =KL
iZ-C AR DML A B = X AOEARFEIL, BTFO®Y T,

1.

TEHEZ] (=F7FEMEL SN TV W) cSint A28 ¥ %A . cSint B OES allvars
NH 1 ORDITET,

RO 7228 var OEENOE val #2BA T, U TFO X I LT OfETRMEL L TH
F9,

cs_EQ(var, val).

BMEARICRIR L7238 1% cs _NEQ (var, val) &L TCAT v 7 2ICRED £7°,
MBI L2 Cid AT v 7 LICIiTE £7,

IZBOOL cs_search(CSint **allvars, int nbVars,
CSint* (*findFreeVar) (CSint **allvars, int nbVars));

ZOBKIX, allvars OB AREZRTXTO csint MEHAAMELL LS L LET,
iR 372 AL FALSE 2K L £,

findFreeVar () B%U% allvars O b AME/L S LTV 2RV cSint AR A 1 DR
JCORT 0BT,

IZBOOL cs_Vsearch(int nbVars, CSint *vint, ...);
cs Vsearch () IFAZRGIEZ 5 TS 3 (51% & LTEINLIEROEITE 1 515
nbVars THEINH LD E LET),

LUFD & 9 7ol Arl B OBIRBEE A HE S T E T,

CSint *cs_findFreeVar (CSint **allvars, int nbVars);
allvars H® csint AT, BME{LEN TRV EDOD I B, FKHNTR o7 (=
WFERZH/NIEN) bOEIKLET,

CSint *cs_findFreeVarNbElements (CSint **allvars, int nbVars);

EMEfb S CTuhign csint WAEKD 5 5| SHBMOERB P KDV RN bDERLET, £
D &S REEDPEER D 555120, BANZEOh o7 (SIRFESZVNIIV) bOZIRL
iﬁ—o

CSint *cs_findFreeVarNbElementsMin (CSint **allvars, int nbVars);

BIfE L &L TV csint MBSO 5 6| SO BEBRE N K L OV OERLET, &
D X D BB D H5E121F, HIRORE/MER R/ WEDEIRLET,

15
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® CsSint *cs_findFreeVarNbConstraints (CSint **allvars, int nbVars);
HME L ST csint A D 5 H R E SN TV DHKIOEP R LN DAL
£7,

il 21X, cs_findFreevVarNbElements () (UL TFTDO L IIZERTEDLTL L I,

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) ;

UTOBEBEZRNNIE 7= VERTF a A ARA » MMeHnice 2=V 27 4 7 2%E<

ZEbTEET

® int cs_getNbFails();
CORBRBPFEINTERRETICRAELE 7 oA VOB ZRLETS, 7oA VERESED
Bfe LTid, UTF»AHY £7, cs search(), cs_searchFail (), cs Vsearch(),
cs_searchCriteria(), cs_searchCriteriaFail (), cs_searchMatrix(),

cs_searchMatrixFail(), cs findAll() BELT cs minimize (),

® int cs_getNbChoicePoints() ;
COBRBBTFEINTRRETICRAE LT a4 ARA U FOFERLET, FaA ARA
YR ERAESELEELE LTI, T2 ®HY £3, cs_search(), cs_searchFail (),
cs_Vsearch(), cs_searchCriteria(), cs_searchCriteriaFail (),
cs_searchMatrix (), c¢s_searchMatrixFail(), cs_ findAll() ¥ X O

cs _minimize (),

F U EHER B TE D AEMBEELH Y £,

® TIZBOOL cs_searchCriteria(CSint **allvars, int nbVars,
int (*findFreeVar) (CSint **allvars, int nbVars),
int (*criteria) (int index, int wval));

cs_search () Tl csint WA var DEITND &, var OFEBICE ENRVEZ I
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L7283 BEA FNEIZ(cs_getMin (var) 2°H cs_getMax (var) ~&) R L T E £,
cs_searchCriteria() #fE 21X, ZORBROIEFZHE T 52 & NnTE ET,
criteria () BB Y EA /NI 72 DA B AN ITIE T

® TIZBOOL cs_searchMatrix (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 wval));

cs_search() & cs_searchCriteria() (¥ cSint BED T MLZOWTHELZ A
T Bzl fEbivET,

cs_searchMatrix() (I~ F VU v 7 2 Zx L CRH LCHEHB THE LN E T,
findFreeRow () (TN L7ZWITD A T v 7 A 2K LET, THAEREIND L
findFreeCol () MERINTHNDA T v 7 A% L £7, Aftera csint B (Col,
Row) DR END & criteria () BBOEY E /NI 2 EIEITNET,

® TIZBOOL cs_searchFail (CSint **allvars, int nbVars,
CSint* (*findFreeVar) (CSint **allvars, int nbVars),
int NbFailsMax) ;

cs_searchFail () I3y 7 b7 v 7 DA NbFailsMax &l A 72 ¥ L, FALSE
BRT(DED 72 ANT D)2 & EBRITIX cs_search() &FRILTTY,

NbFails ZFH~AUX, 7= A VR ELIZEHBNR NNy 7 N7 v 7 OHIRIZE Db ONE S
MEMDZENTEET, (cs_getNbFails () FEASH, )

® TIZBOOL cs_searchCriteriaFail (CSint **allvars, int nbVars,
int (*findFreeVar) (CSint **allvars, int nbVars),
int (*criteria) (int index, int wval),
int NbFailsMax) ;

cs_searchCriteriaFail () I/Ny 7 F T v 7 OlEI¥H NbFailsMax X 72 HFIEL,
FALSE ZIK3(DFEV 7= A VT D) &L ZBRITIL cs_searchCriteria() &R LT,
NbFails ZFH~_AUX, 7= A VBB ELIZHEEANR NNy 7 7 v 7 ORIRIZE D b DNE D
MEMDZENTEET, (cs_getNbFails () FEASH, )

® TIZBOOL 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 NbFailsMax) ;

cs_searchMatrixFail() (33> 7 FJ v 7 OGN NbFailsMax Z R - HFIEL,
FALSE ZIRT(DEV 72 A VT D)2 & &ZRITIE cs searchMatrix () &R LT,
NbFails ZFH~IUX, 7= A VDR RELIZEBANR NNy 7 T v 7 OFIRIZE D b ONE S
MuEMDZ ENTEET, (cs _getNbFails () BHEEZZR, )

17



iZCUV 77l A~v=a2T/)L B.Ez2—URFT ¢t ZXELRED A =X A

IZBOOL cs_findAll (CSint **allvars, int nbVars,
CSint* (*findFreeVar) (CSint **allvars, int nbVars),
void (*found) (CSint **allvars, int nbVars));

FREZR R A T RTIRBE L ET, N 1L DRSO D 7N found () BIESFEIZILE T,
ARy 72 - — A & LT found () B A R R T H DIV ET,

void found(CSint **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 R/ MET DR RHOIT XL 9L LET, H/IMED AT v 7 HIZ found () BN FEO
HEnFE4,

WA r—2 L LT, found () BUIIZF D AT v X THEON-BEF T HDIE PN
ij‘o

void found(CSint **allvars, int nbVars, CSint *cost)

{
static NbSolutions = 0;

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

}
cs minimize () FUTFTDO LI ITERTEET,

char cs_minimize (CSint **allvars, int nbVars, CSint* (*findFreeVar) (CSint **allvars, int
nbVars), CSint *cost, void (*found) (CSint **allvars, int nbVars, CSint *cost))
{
char gFirst, g;
gFirst = g = cs_search(allvars, nbVars, findFreeVar);
while (g) {
int currentCost = getMin (cost);
found(allvars, nbVars, cost);
cs_restoreAll();
g = (cs_LT(cost, currentCost) && cs_search(allvars, nbVars, findFreeVar));
}

return (gFirst);
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6.7 E
AR OB csint WA DBEIKDOEEZ R DT EONDOA XU MRFEAEALET, A
MIHEEY 2 LR D 4 FERIZ S L E T,
-Known:  fEIKIX 1 SOfEICHE/N Sz (Csint BUAE N EVEL S izHE T, )
Ex.. cs EQ(vint, 0);/[*Known 7"~ fRFEAL TS Gk
- NewMin: FEIRD TIRMWEE S 72(BTLRTL Y RERMEIZELET, )
Ex.. cs GT(vint, 0);
- NewMax: FEIKD FRWEE S L7z (BT URTL /NS R EIZZE b L ET, )
Ex:cs LT (vint, 0);
- Neq: IS 1 O DEDERY BRAh T

EX: cs NEQ(vint, 0);

INHDAXRY MBRYHIFITH D L1X, UFDOZ L 2EHRLET,
-known o X2 FREAT HEAEIZIE. newMin, newMax, neq A N2 MMIFEALERH AL
-newMin A < M X newMax A X F 3 FEAT LG EIZIEneq 4 N2 MIFELEEA,

® TIZBOOL cs_eventAllKnown (CSint **array, int size,
IZBOOL (*allKnown) (CSint **array, int size, void *extra),
void *extra);

allKnown () BT array iC Lo TR EN DT XTO csint MEHMNEMENL L2 (0 F
D known A X2 R BFEA LT RRICREONM S E T,

cs_eventAllknown () BFFOMH S 72 & 2T TIZ array TR TE 5 csint A
BT RTAMEL STV DEAIZIX B BIZ allknown () STV, Z OFREENIKR Y £,
Z 5 TRIFE, ARBEEITIHIZ TRUE 2R L £7,

B extra (ZEBBEICES 2D TE D void MERA~DKRA ¥ T¥,allknown (array,
size, extra) MFEINDKFIZ BE extra & L Tcs eventAllKnown (array, size,
allKnown, extra) CIEINT extra DEINFET,

® TIZBOOL cs_eventKnown (CSint **array, int size,
IZBOOL (*known) (intval, int index, CSint **array, int size, void *extra) ,
void *extra) ;

cSint UL array [index] 2SEMEAL S 7-HF 2, B2 known () BIFOH SNV E T,
51 extra IZTEHHIZHESI 2L DTE S void MEEA~DKRA ¥ TF, known (val,
index, array, size, extra) N WX 3L D BFIZ . Bl & extra & L T

cs_eventKnown (array, size, known, extra) TSN extra DEINET,

® void cs_eventNewMin (CSint **array, int size,
IZBOOL (*newMin) (CSint *vint, int index, int oldMin, CSint **array,
int size, void *extra),
void *extra) ;
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csint MAH array[index] DFEIRO FIRNEE AT 2 72N B newMin () AUV &
NET,

S extra IFEHIZMHE S Z & DTED void MEHK~DOKRA % T, newMin (vint,
index, oldMin, array, size, extra) MNIEFIXI D HFIZ., 714 extra & L T

cs_eventNewMin (array, size, newMin, extra) TEINT extra DEINE T,

® void cs_eventNewMax (CSint **array, int size,
IZBOOL (*newMax) (CSint *vint, int index, int oldMax, CSint **array,
int size, void *extra),
void *extra) ;

csint A array[index] OFEIE O ERAEA T2 72 N BIEL newMax () 23ROV &
NET,

Bl extra IFEHAICHES 2L DTEX D void LI A~DRA ¥ T9, newMax (vint,
index, oldMax, array, size, extra) MNIFIXN AFFIZ, 714 extra & L T

cs_eventNewMax (array, size, newMax, extra) CHEINT extra BDEINET,

® void cs_eventNeq(CSint **array, int size,
IZBOOL (*neq) (CSint *vint, int index, int neqValue, CSint **array,
int size, void *extra),
void *extra);

csint WA arrayl[index] DI d LR « TR OMENELY BRI D 72 N B %k
neq () WM EINET, (L LEME LS NToRFEBREET, )

SlextralFHAICME S Z LD TE D void WA ~DKRA % T3 ,neq(vint, index,
neqgValue, array, size, extra) WM IE N DB, 7l extra & L T
cs_eventNeqg(array, size, neq, extra) THEIN/Z extra BDEINET,

® void cs_backtrack(CSint *vint, int i,
void (*backtrack) (CSint *vint, int i));

N 8T IRRAELRKBEEONROEL U TF A MIRSZRIZ, 5l#TCEINT
CSint BB L OEH A4 L LT, backtrack () BN FEOH SN ET,
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7. aYTHA b

LUF ORISR TO csint WEHIZHE LA XY MIOWTOFREMRFFL TV D E—
TN T 7R AT HDDObEDOTT, TZITWIHARU b, fIRERICEVIERIS
N5 csint B O fEE D2k (known, newMin. newMax, neq) T 570>, HIKIOREEHEL
E7. .

cs_search () DK 9 RARERR D720 DA IA L BBz /T 23581213, LT OB Z R H 7
D2 8FHY FRAN, WEOTZOOREAE B TERT D X5 5Ga12iE, LUTOREAF
MLTAy 7 b7y 7 OflElZIT) ZLNTEET,

® int cs_saveContext();
ATHRAPERFELES, ZHICEY ., REFLEFEROTNTO csint RAKDIREE
BEROHKIORERICR D Z ENTEDLH IR 7,
o B BN R TR E X label & L T . cs forgetSaveContextUntil (),
cs_acceptContextUntil() & 5 WM& cs_restoreContextUntil () ZFEUM 3
(e LTHETRERNDH Y 77,

® void cs_forgetSaveContext() ;
B cs_saveContext () DFFRHLZF v /L LET, cs_event () BEF T,
cs_acceptContext () TiX7a < KRB ZM DR TR £H A,

® void cs_restoreAndSaveContext() ;
a7 F A PMEZEAID cs saveContext () MO LUAT LR UKREBIZEL, HO
cs_saveContext () ZMF-OMH L 77,

® void cs_acceptContext() ;
BEHTD cs_saveContext () FFOMH LUABRIZ Csint MBI AE LTc DT X TOELE
GANET (27 FAMEDL I BICIERERERLS 2D E9), ZOBEKITERD
cs_saveContext () FFOH LUIRRIZ b — 7 BIC R Sl A £ U 2 L £,
EHTD cs _saveContext () FFMH LIFHRADNNY 7 8T v 7N TERSR>TLENE
J DT cs_acceptContext () lLacs event () BIHFTHOHL TWTEEA,

® void cs_acceptAll();

YD cs_saveContext () BEOMH LEARRIZ csint ALK AE L T-OT X TOELE
FANET, ORI — ISR INTZTXTOAEY 2L ET,
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void cs_restoreContext() ;

AT XA MEEAOD cs_saveContext () FEOH LLAT & A CAREEIZER L £ 7

void cs_restoreAll();

AT XA MERYID cs_saveContext () FFOH LLIRT & [ CARRBIZERE L £,

DIFD 3 5ORHIFBIEE LT int OT L& LD 9, 20T VLEFEFNIIFOH I
cs_saveContext () BIRLIZHD TR TEHARD ¥ A,

void cs_forgetSaveContextUntil (int label);
label XL > TEZRMEINDIREE TDOTXTD cs saveContext () FFOH L & HEL)IT
Lij‘o

void cs_acceptContextUntil (int label) ;

label IZX > TEMEND cs_saveContext () FFON LLIREIZ csint BIEHUTHAEL
DT _NTOEZEZITANES, (RITFANTZATHRRMNIL ) TICRERS R F
7T, )Z DRI label IZX > TEMILDH cs _saveContext () FFOMH LLAEIZE —7
ISR ST AT Y 2L £,

void cs_restoreContextUntil (int label);
a7 F A ML label ITKVBHRIILD cs_saveContext () OFFOM L X Y AT IREE
RS ET,

i : cs_search () DFHE T, LTFTO X IICHREFT DL LR TEET,

charcs_search (Csint **allvars, intnbVars, CSint* (*findFreeVar) (CSint **allvars, 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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void cs_init ();

void cs_end ()

cs_init () BFEHIN T2 D cs_end () BFEIND E TIZHIY AT iz A€ U fEE(Z
T csint MEEKOIEKLHIFIOES ORi/e SICHBRICEI Y 1T bz b O TH)iL,
cs_end () BFEEINTZ & ST XTHRBIINVET,

cs_end () DIZIZ Ccsint BIEHICT /v AT 5 Z LIXTE LR A,

<HEE ! >IhboBiT, Version2 £TIX, LT LHFESMLENH D A TLEN,
AREY ., BTMESMLERH Y 9, (BEIZIEX, cs_end)ZMHXTIC T 0 7 T L%EKT
SHDH T LIIEIRE LTHRETT 2, )

® void cs_initErr();
cs_initErr () ZMFOHTE T4 T 7 URNEICH DL err DL ENE T, (B
err OFIHIEIX CS_ERR NONE T, ).
cs_initErr()iXcs_init () O THRHINTWET,

® int cs_getErr();
BEDES err Ofi% KL E 7, CS_ERR NONE MK D &9 I &iX, AilE o
cs_getErr() ®»5HWIE cs_init() O LLEE, AEID cs getBrr () OO
LETOMIZII= I —I3BELTVWRNEVI ZLEEKRLET,
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