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Introduction : Main principles of the modeler

[FLHIZ : ETFS—EAES

WIZaTFIIE,. ETFS—TCTREShZDUEVIRX, ERBRAVI7ZERIZCOVWTERRLTULET, ET5—ICET 551X,
DAY RAE3—bHARZSBIESL,

LSP BE(E. LSP ETFIL OB AR (ETIILOREE. BOBAZEITOIRH)DERELUVEDEXARBENTA—2ELLET,
LSP EFILIE. BEF B LUF—T—F(minimize, maximize, constraint) CEZELET, LSP FiE(E. ETILDOEELER
[C95=8. SR TAJIIU I RUBER IO 532 (loops, conditions, variables...) CRABZEIRELET
LocalSolver DETS5—IE. ETIV I ERETHY. RSB ITOJSSUIERBTEHYET, SO 2T 2L BRED
ROV T MEBSEEE RS A D DB L E RO R T (BRI EMR T LAETERE S L UBRNLEHEEZTIRMLE
T o BMELDAAABEBITIET) T HEEVTAT ST OB AIEATEETT,

Syntax and lexical analysis
B9 H X ST

Global structure : 4'O0—/ /L

LSP [X. NGB F A DT A IBEDTOT SV EFE T, LSP AT SLIK. LSP J7/ILADERDER TER
LEY, EEHKIE. RRAOYRA MEEEPENTEGEXANSESI—F-TOvIEE8HFET, HF3—F-TOvIIXAER

DTOYII{EZET CENTEFY, ETIVT BB KXFLIXFERALET, HEaR(E THL. thORBE LR

AMEEFES,

FEILETV I EFEE. ASCI L UHLETR ASCIl XF(8bit dH#)ZEHEMAIAITEY, UTF-8. UTF-16 RUZDMF 1L
BREHELTOWERE A FRBOFSEREXZERASIIIGEE. T5—F & REMENELET,

Comments : aA bk

AAVMIEXBATIE, |EASHFT, 2AVMITOT S LOBEBEICHENLDELTHRDNET, FEEOIFEMNE
RAEEY,

H—TaAVMBE—TICaAVEANSIGRICERLET . AAVIDEREIC//EAALET, // DETRETHIAAVE
ELTHDONIFET,

EBATAAV M EBUTICE DAV MEANSERICHERALET aAVMEIOAUFDOETEIC /¥ ZEAAL, */ TAAVE
ERDOoEFET, EBEITOAVME %/ TAAVMDOYZEE LT ESL, EHITAAV DR R TAY
TANFIIETEIEShTOET, #E5T. /#¥aAM 1/¥a A b 2% /%/EANTEE R A,

N IATAAVR D NATAAVME R ZAA D EBRICANT T, /N TaAAVME LSP 7RSS LD 1 TET. ¥
BEAAPDAHIZFERALET, Unix RTIX, 7055 LDONEE(ZZTIX LocalSolver)[2f > 42—71)
BDINRERETA=HICERALET, LERUSNOTEREIT7CMILVAT, #HE2ERALES. TS5—
ICHYET,

|dentifiers : & 5F

LSP 27/ DH T, EHCEAMBZMHTHEEIC. A FEEALET, B FETREEBFTHAShE=LO
DHAMTY . BNF X[a-zA-Z][a-zA-Z0-9]*

identifier :IdeNtiFier L2735
_ident: F XA F

Oident : #&%h75 88 Bl F (ScEEDSBLF)

for: BN A F(FHIFEK. TRRESEZSLY)
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-Keywords : ¥—7—F(F#E

F—T—FIE. EFF—IHLTRAGEREF DO FHEADT—FTY, F—T7—FI&, BAF(EHa. BER)I<ER
TRCLIETEF A STERAELTERLEY, BHlllXZDT =27 IILOERESEIZEN, LKOIDF—T—FIE,
BROERZBMICERSNTLET,

WA ERERF O FHIES
- true, false, nil
for, in, if, else, do, while
minimize, maximize, constraint
function, return, local, include

RS ERB R

const, var, self, this
continue, break, goto, switch, case
throw, class, final, object,

Literals : U73JL

DTINE. ER(EET—HE)ERRLET

String literals : 3X=FUT3IL

XFHNI)TIIVE, TEEBIZAAL, T TROOEES, (FTINa—T—arTHEE)

SRS ERATICEVLWTA AT RIENTET T, XFEIORSIHRIEIHYFEE A FTINa—T—a>ORIE. /1XvHIR
Sviadl N ya—T—a E RS 2ETHORRSEFERTEET,

"Multi line

Literal"

XHE=h

"string literal \ "

EX39)

Escape sequences : TR —F > —4H U R (T R5—TFXF5. HiiERED)

LODDXFIE, TR —T —7r Vo ATRBR T 2BENHYET, MiT H3XFFE X ASCI DXFTREBL. \(/ vy
AIYVA)ERBIAALEY  RESh=TR7—F-o—7 AN\ IRFv2a(N)\ Yoda—7—rav (B
M DORBIREN B HT-HECR) 4 T)ILa—T—3>\t ASCI HTGKFEAT)\r ASCII CR(#&#%) \n ASCII LF (824T)\b
ASCII BS(#%:2)\f ASCIl FF(Z&)

MESHATOWERNWIRS—T - 2—45 U REZEALEIEE. N—Y—IXYEEXRBT) TS—LBYET, #E-T\¢
FENLEIRT—T o= RELTHRESNTLEWL =S, “foo \¢ [FT5—TT,

Integers : B¥

LocalSolver (& 64bit CTHRE{TEHEENELET,

10 EEDHECBATHETY
BUEIL 0 MDEaESLL 0 55 9 DRFEFERT HHFINTY .
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LSP 74/ LA TRER L= BUEAD, RETEIREDHBEZBAIHE . /\——ORELFR. T5—(RVETS,

01234 (%, FNGHIE0 THEO>TULS=H)
10000000000000000000 X fE3h7 24 fiE (RIRFATRE LG BIEDN & ZE B A TLVEHT=8)

Floats : FZE/MEUR

LocalSolver [37R4 2 hRECEMBIAIE 3.467)40. KR (HIAIK 857e- 1D EFEALEREFE/ N ERZLELES,
T2 +inf BETVUTIIL -Inf (FIEEDER K. BEOEBRERTLET,

A word on white spaces : AR—RXXF DA

ETITATBNTAR—AXFLB LUV, BTN GERER-T . BLLDELTHROAET A AR—AXFIF. 2 20D
F—T—K. 2 DDFHNF. F=lE 2 DDV TIIIVERENT H-HITBETT,

Values and types: {E&EY

Nil

B —fi Nil (JENR(T—2H)FELBNELSERERFHFET,

Integers : EE¥HEY

BRI, 64bit DIELEDEITT, J/INERIL. 9,223,372,036,854,775,808 T. KB, 9,223,372,036,854,775,807

T UTIILDEELBIE. ThEh 0 £ 1 [SFLWERTY, E7 78 SATHGT L RERETIDLEELL.
FERORBE L. AT AU, BEM 0 F=(3F 1 EFLL, T4HBIT—)LETHSIEBEIRIIZHIBTLET

fl: FERDI—FET5—IZHRYETS,
if (-38) print("foo"); // will throw the error "Cannot cast 'int' to 'boolean™
FE:print(true)lE 1 2&RLET,
Floats : FRRI/NER
FEIMNERIL IEEET54 3D/ A ) ZF B MR B X OISR EEE)/ MR 2 (64bit) TS,
Strings : X751
X=FAUIE. ASCIl XX FF=IEHL5R ASCI XFTT,
FEEXFELAERINTLSIDT. XF a [ IXFRINITT,
F S DRI T HHE A A AR DEF ML 32 TString Library 12 S BBFZELY,
Maps : =y [E251]
TV, F—ICBhER T TIEZ RN T 5T —SEETY . F—[EXFINHAHOEIERTT, (BT LLERBTIEIALY)
Bl ERDOETRETEEY, F—IBEMFTT-EETEET 5H 5L, FlZFERLESNET, FivvTadF—kIc
ENFELEZLVES. alkliX nil {EZ2:RLET, BIFEOF—DEEEEY S, ATICEEEFFFLI-[EZ EEEZLET,
<y, EERRTHYEBEINTY . (FERINBENEFETERINATVET, )YV E—EBHDEREZRAT S5, BRI

[CEEShFEY, FEIVTE mapORBZEERT HH. TL—RLEZFEALEELEY, TL—RAZERAL. EQENER
AT BILT, TYTOERLARETY  CODIHA. EFXBHF—. 0. 1. 2BV TOIhET,
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a[9] = "abc" /I assign value "abc" to key 9

a["abc"] = 9. // assign value "abc" to key 9

a =map("z", 9);// a[0] ="z", a[1] = 9

a={"z", 9} /l a[0] ="Z", a[1] =9
a["a"] = "abc"; /I a[0] ="z", a[1] = 9, a["a"] = abc
a[-3] = "xyz"; /I a[0] = "Z", a[1] = 9, a["a"] = abc, a[-3] = "xyz"

T YT DB T D AAH RO EEMIIMap library JICIBEL TULVET, SRS,

Files : 271U
F7AILERKIL built-in I/0 SA4TSUTRWEI7MILESRBLET, (923 /0 54T3V128BLIEE, )

LS expressions : LS &R

LS RI=K (XK. LSP TEESNEHEWETIVOZEREIUVRRATY,, BFRERETF < TRALET.

TEEDHIRE" x 0, x_1 & knapsackWeight A3 LS RIRXTT

Ix_0 <- bool();
x_1 <- bool();

knapsackW eight <- 10*x_0 + 60*x_1

ETIT—OEHRAMSEIE. LS RBBALOHYER A, F2EX. BETEELT: LS RRANREFITEFLTNT
B VILNA—(E GESERELTRERZMEBLET, IS, VILNA—EHBELTRIEZEE TS LEFILL. T—
IMEDHTEAT 5-OICHREBREFIBETY,

Variables : &

ERIEZSRLTET, BRI FICKYRMSIFET, T EZREIBZHEFT LA (B, ETHRESh. EH
(X, B7235a20TFTY B TROI—FIIAEHTY,

X =2;

x="a";

EBEBC. EETIRERIHYVEFA. WHERIEHRET I4/LET nil EICEAEMFTOATOES, EHD
SREHIE. /O—/NNIILELEO—HILELTEETHIENTEETT, F/O—NIILERIE. ETORO—TH5H
SRBTEEITN. O—HULEBORI—T (. ZOEHNEESh-TOVvIABIVZOEZEFATOAVIT
Bl->~-7OvYATOHESBAEETT,

[a—AiLZEHDH]

B8 D51%
W—TEH. 2FY, for XICERBEN-ZEB(HINIIN—TEHXF-EXTERE S| BOBBFUH
L

FHREO—HILITERSN-EH

ETOEHONMEIXS O—/NILTT, FTROMBEIO—HILERICREESATHWET, O—HILEHOE
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AR, RZ20O0—ALZEHARICERSATOT, BEOI—FITav ) THEMEAICG>TLDIES. T5—H
HAEThFET, HHIBMEF O IO—NILEHSBRICERESATOT, TORMERZOO—HILEREZFERAL
=&, TORAHNE. TOFMEETO—HILERELTHEEM TSN ET,

FZIE. FTEEDa—FEZE{TLTI=1B4&. “"Variable I already defined.” X S5—IZHYET,

function foo(i) {
for [i in 1..10] print(i);
}

EiRElF. RACTROa—FI&X. i =225 0—/\LEHELTERLI-OT, &Y. B, for XTIITRIS
n=oa—/\IIVEHELYET,

function foo() {
i=2;
for [i in 1..10] print(i); // the output will be 12345678910

Expressions : B

Relational operators : Bi{R;=MF

LS KRB TEBVWEIZEZRATIEE. LERARDEZMSLE(ZDOMDIGEEE 0). REF< >, =5, >,
EBFVI=EBHER 1 ZRLES, BHEF >, >=BLU<=E nil B, XFI. IvTHBIWNET7MILHE
KITFATEFER A 2FY. BIESEL V. LS REXOAICHATEE Y, REF=-=HBLVI=E nil {ELXLEZE
BRI IEEERE. IvTHBIVRBIZIILTHATEEFHA, REF=-=PI=28L 2 2OXFIIELEK
5. 2 DOXFIN. BEICR—THIBEEDHAXFIFFELNEEZILIET,

i -

printin(8 < 9.2); // will print 1

a={1,8};

b ={1,8};

printin(a == b); // will throw an error since == is not defined on maps
printin("abc" <= "abcde"); //will print 1

printin("abc" == "aBc"); // will print O since comparison is case-sensitive

BEFC O, =5, 05, <, BLUI=TFAEL=IEA. LS RBLLY. HBETILIZ 2 DOBEOBOFEMERL
TWA LS ®RIFERLET,

COFSUREAMEV TR LETORMBEEFICHATETT . ' 2TOHBHAFHFBEDIEES. FHRL
RfELLY. HEEFD 1 DN LS RRITHYRE. LS RENRSIhFT,

Arithmetic operators : JfiT BN F

BETF+ -+ /, WENE., BE. RE. RESIVRREHERLET, LS RETRAL M EZFIALIGS. BHEFIH
BEZRLET, BETF - * /BEREFEFENRIERL. 2 DOOBWERETFDSE 1 OHNFEVNIDISE. FE\BZE
ELEY, RAIZ, 2 DOWREFHEHROEZES. BEASRShET, hTH. BRICHITIRESERORETY, &k
ISEHEF%IEFER NI ERTEF A, BRETBRIEZFIHGEA DA ERATEEY, BRERFICEL T, %8
HFD 1 DA LS RIAGYRE. HATEHEFIL LS REZRLEY, FHAGREF +3EROFIEHEL 1 20X
FINT BRI HERTHIEFREFLLTHLHEATEEY, 2 DOWREF D5 | DOBWREFIXFINDIHE . XXF
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S EBEZERE S B DL, XFINDHHHEL DT, BT IFI=FTEhFES, i abc™+12 (& "abc12” ZELET

Logical operators : S ER RN F

BI%A% 0 DIHE . BIREETF | (3 11243Y, #hig&(d 0 [2RYFET, x && vy OIRFEIIRAN x ZFHELET . x A% 0(4)
B, TOHEIRENET, thDIEE(. y AFHEEh., Foh-EARSNET, x || y DEFIIEIC x ZFHELET
X B 1(EELIE, TDEAREShFET, TOMIE, y AFHEEhFon/-fEARSNFET,

BREFOD 1 248 LS REDIGE. REEHFRIEEEETILOREEREAL TS LS RRERLEFT, TDR. 2 20D
HEHFEHELET

Conditional (ternary) operator : £#BHF(ZIHENF)

ZIREHEFA ?B: ClIRMHK A ZEHELET, A Y0 HAHLME 1 EFLWLBETRALEE, T5—AHAShFET,
HDIFEEE. A DY 1 35, B ASRESH., EOMDIES. C ARSI FET, AL B F=E CA LS RIELGLIE, BEETILT
FHEHTFERBLTS LS RBEEZRLEY, ZIHBRFEE-I5E. S TOWRHEFAHEShET,

Operator precedence & associativity : RN FOEEIRGIEFESIRA

TRORE. RFFOREIETY . F—OEBRORNFIHREIELAFEHETY . WIEIELAEL IR KL T
WET, BRIBLOBVVEREFIE. BEIBELASMBEVLEREFICETLT, FHlichExzEd, RAREFZRE. £TOIR
BETFREISAISFHEShET, :RABEFHIAEMISEISFHESNFET,
Operators
Unary -+ !

m ultiplicative */ %
additive + -

relational < > <= >=
equality ==I=

and &&

or I

ternary ?:

assignment = <-

Statements : XF—FAF

The assighment statement : {8 A 3L

LSP 055 L%, 2 BEDODRAMANERTEET,

EXBAZH=EIORX . EREBSFELRSATOERWES, BEERTITO—/ILEHELT

EESNFET, TOR. FIDELAH>TH. EOXDEDERFSA - {BICEEFSIFET,

+ link XIF LS REHDVIHIEISERALEY . ERHNFEERESNTOLBNGEE EEEHEI/O—N
IWEHBELTERLET ., TDR. MIOEAH->TEH, XOERFEZEICEESh. COERKITIHEE

TILIZEBMEhET,
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f5i:

a=true; //a=1
b=9; /I'b=9
c=a+b; //c=10
c=a*b;//c=9
c=a==b;//c=0

c=a<b; //lc=1

x<-1; // x =1 and is added to the mathematical model
<- bool(); // 'y is a new decision variable and is added to the mathematical model

z <- x+y; [/l zis an Is expression and is added to the mathematical model

The local statement : local E® X T—kFA2F

local E& X T—r A2 FDlocal ZE# 185\ Mdlocal ZEF=1E1IF 5 X T-RABTTHLL local ZEEHZEEAL. TDEZ nil =
[T EEICERELET, BRAE D gobal EHMEZEINTVDIES. 2 local ¥4 H S IBEEEHI—3H DB, global ZE%k
[EIRRUENFET, RAD local EHABREZ SN TLDIESIE. T5—MHHhShFET,

local i;

local j = 2;

LS |IKIL local ELTEETEEHA

If statements : If 3C

if (C) S_true; else S_false; (IFEHRXTT . &£ C NELGZSIERT—F AL S true ZE1TL. (DFY. C A1 5(EH)
C HALSIERT—RAVE S false £E1TLET, (DFY C A8 0 45(1E) i else FHDIKIZA T3> TY, (#EH
L. 7av 0 RT—hANEEETHILT. EHORT—F AV ERIBIZERITTEET,

REXN 0 F= 1 [SFLLEBTEVGES, T5—HNHAShETS,
FUHMNEZHREEF? Z2ERTHLaVNVMIRBT HENTEET,

if (0) ¢ = "ok";
if (true) ¢ = "ok";

if (2) ¢ ="error"; // ERROR: invalid condition

For statements : For 3

for [vin V] SRF—FAVFSIEVICEBWLWTEZTOEZINS v TRELEBEZTVET, VIILODHIWLIETY
TOZEELHYFET, EH vV (XD for XBEXURAMELE=T OO RN TSEBATAEL local ZEHEL THRERMIC
EEShET, from.to XTEESh-LUPE RXEER/IMEZEHET, T T2/ -HEBR. 15L—ay
[EX—DEMEIZHEL., TYTOETEITLET, vy TOMIE(F—LfE) for [k,v in ML.XZEHEAL. R{ELE
E{T52LLTRETY,

for[iin 0..2] a[i]=i+1;//a[0] =1, a[1] = 2, a[2] = 3

s=0;for[vinal]s=s+v;//s=6

s=0;for[k,vinal]s=s+k+v;//s=9
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for [vin V:Cli&. D4 N ALERELETY TR v EEH CEBLTLS V DEDOHERYET, F: R T—FAVMC
TAIVABEEEERT A LT, FTROKIIC, HRICRAMEEZEETEEY,

for[i in 0..9]
for[jini+1..9:j % 2 ==0]
for [k in j+2..9]
afiiflik] =i+j+k;

forfiin 0..9][j in i+1..9 :j % 2 == 0][k in j+2..9] // compact
afilfilk] =i+j+k;

ETONL—THEXITHL. (ZERL. TAv - A T—rAUMEEE T 5 ETERRDRAT—F AV MERIFICET
TEEY,

forfi in 0..9][j in i+1..9][k in j+2..9] { a[illi][k] = i + j + k;
BLI(k] = 1% j* k;
}

Iterated assignment statements : RIESHC

alvin V] = f(v):R#E&HEKZEERL. for [vin V] alv] = f(vIcHZL. B#RIZ alv in V] <- f(WIX. REEHX
#F&RL. for [vin V] a[v] <- f(WICHH#LET, ChoOREEFHRX. ETIVEHRIO IDHRACITIERT S
FIZETHEFTY, BIDEH 3 TRRELT: for XERMRIZ. 12— aVE R AMEELLTEEST HILP
T4ILEB) T RE[RETT,

forfi in 0..9][j in i+1..9][k in j+2..9]

afifilk] =i+j+k;
aliin 0..9][j in i+1..9][k in j+2..9] =i + j + k; // very compact!

while/do-while statements : while/do-while 3

while (C) S:&# C AR (T HH 1 LFLL)DM. RE—FAVE S DIRYERLLEZRITLET
do S; while (C)I%. &4 C IZBARGL. —BIRXBTRAT—FAUFS ZRITLET . TOR. FHERHELTRE
LZEY,

constraint/minimize/maximize statements : constraint/minimize/maximize X 5F—kA>F
constraint ¢; #EBETILICHIFIFHELLTLS R ¢ BT S,
c DEMRT—ILE IS KRBEGREEEFHIVIEFREEEF. #159% 0 £-X 1 TRIATEE) TH
WEE. IS—ARFRShET,
minimize ¢; HEBETI TR/IMESE DA TP ILELTLS KRR ¢ 2EBMNT S,

maximize ¢; HEBETIL-TRAILSEDIATOILELTLS KRB ¢ ZEMT S,

DELKTHERT 1 2. AT IOMEEBLET,
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Functions : BI%k

LSP AT S LlX. BAHDERTEMSNET BRONITRT— AV MSIURBERDERETEE A,

Function definition : BE¥#E#E

BE#k(%. £—7—F function ZEALEELEY . 51%E. AFFMAICE X, H < T, RYY, #Da—F% {} TH
WET, SIBITEHINEGT HENTTRETT, 3IBE 5L LVEAE. BB OLREELET,

function isEven(v) {
if (v % 2 == 0) return true;
else return false;

}

ZLOGHEBERAKIC. B BHRBIVFEI/NBRBETIESTATETY, XFIN. IvT . I7MULEXV LS
KRB BRETY, BMBAD int HBHLE float DIIHKIERSh-EEE. FUHLTOBERIZESh=#
EICERBREhFEE A,

function f(i) {i= 8;}
function g() {
local i = 2;
f(i);
print(i); // will print 2
}
function h() {
i=2;
1(i);
print(i); // will print 2 because the global variable i was masked in f by the local parameter i

}

HIZ, BHATSRE O RO TUVISERASh-EEL. BRONEITKELLES,

function f(a) {
a[2] = 8; // applies to the original map

a ={2,3,4}; // no impact on the map since it just assigns locally a new map to the name "a"

}

function g() {
a[0] = 0;
f(a);

print(a); // will print[ 0=>0 2=>38]
}

BB EHZEATIES. AE THROBHATESSA TV IERICREZEZI LWV =OHIC local DEF
FOEREHELET,

function computeSumOfEvenNumbers(a,b) {
local total = 0;
for [vin a..b : isEven(v)]
total = total + v;
return total;

}
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10



Return statement : Return X F7—F A2k

return value; BABDETEZPIEL., [EZRTENTEET, return;l return nil DEBETY, sE:return 57—
FAVERTETIC, BEAKRORRICESZEL TR TLEEAX. RYMEK nil {BICRYET, TORR. £2TO
BAMAE(BEEL NIDZERLET, RYEDORIZHAHBICEETE, 2 TOHBEZRFICEE T ILEIHYELE
Ao

TFTROI—FEAEMTT,

function f() {
if (a) return 2;
else return "zz";

}

Function call : B§¥tMDFEUHHL

f(a,b,c)lX51% a. b, ¢ TR f ZMUHLET, 518X EEShIRICFHEishFEz S, £9a> 6.1 THREAL
f=&3CA——EREAKIL. SIBELTERZHLGETH, EROEAAHBEBTIIEIROBERTEBET S
SEMNTEFT, HIXE. BE printn (X3 BOBRERNEB/ET HENTE, TEROA—FBFEMELBYET,

printin();
printin("abc");
printin("abc","de");

printin("abc","de",180);

Variadic function call : SIZE{@ES | #OBAEKFEU L

£33 53 T for FHXNTBALERELER X ZBEBD5IRIFRET HENTEET, X, AIEES IHORERI<
EFITTH. ETORBMILARITT, HIZIE. printinfiin 1.41G " "N printin(1, " ", 2,77, 3,7 "4 ") EFLLVMLEE{TLVE
Yo BIETEALL: for XEFHRIZ. CDMEL—2a bR AMEB LU IV BU T HIRIRETT

printin[k in 1..2][i in 1..9 11 % 2 == 0](i, " ");

COBBEXET) T REO, BIBEFHRICKEEFITY,
-

x <- suml[i in 1..10)(w[i] * y[i]); // declare x as a sum of 10 terms
v =min[jin 1..5][k in 1..9](m[jl(k]); // retrieve the smallest element of a matrix

v = prod[vin a: v!=0](a[j]); //compute the product of non-zero elements of an map a
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Execution model : {TETIL

LSP (. A1 OS5 LAYEL, input(), model(), param(), display(), output()® 5 DDEERMET7 I ar B
UFET, F-2£TOLSP 7O 5 LIZEE model ZRET IHENHYETH. ORBEEIIHEICHECTERALE
EP

/I The smallest possible LSP program
function model() {
minimize 0;

}

005 LDOETOFRNETEROBYTY,
- RIS LICEA# inputOHEHBIEE. function input() ZFEUH T
function model)ZFEUSH 3
7055 LIZE# param()A3$H S35HE . function param()ZMEUHT
¥IETILT LocalSolver DIRFRERIT. COFEFRDME. 7055 LICEH adisplay0hidH 535S . CORBEEIE.
B THUHINDS
- A5 5 LIZEE output()H3EHBIHS . function output)ZEFEUH T
5 DOEFIE. Tt OAEISELTLET,
« input: ZFPAILDST—EADEE. HAWIHREAAD
model: RBEILETILDEE
param: ZE{THRIIZ local-search YV IL/IN\—D/INFA—2%FERT S
display :3RfghIC. 2>V —IL. HBWET7AIVICIRHRERTT S
output: fEZ/1=D5. a2Y—ILICAHA. HAIVNET7MIVICHEEZAR DTS

Command line : A< FS1Y

LSP a4 S AV —ILTTFROATUFEFELNETENET,

localsolver file /<argument*/>

T7AIIEEE LSP RS LEELTF AN I7ZAILTT,

BT —X 21 AVMITO—/IWERIZEY YU THETT, COTOI S5 LORTERBT HHIIC. ShoDf
AXBREITENET,

-

localsolver test.sp x=12 y=abc z="a string with whitespaces" t=true

Bl 12 0% x . °TZE y [Z3X55) abe, 3X57F"a string with whitespaces”[XRIZE a [Z. {E 1 (FATZE t (TBIMTETS
TYAZEN Y TH{E. BRI TIRLET, a=2,12 (XF5—0 IZEE&E R} 5N - 2 TRYT@@a@%F4ERL. 12 [F¥—
1a=8z|ZBa&E(F N FET,

akey:12 [X¥—8 IZBh&E{H = z TRYYT@@a@%F&ERIL. 12 H3x—"akey” [CEEEfHTSNFET, ;T :shell EAEHMZDa<T R
% a=3 LERIRT 1=, a=[2,3} DIEXIIEHTT,

12
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Built-in functions and variables : $i#&A#A B EEHD—K

I/0 Library

- f= openRead("data.in"); Opens file "data.in" in reading mode. The only argument of this function is
the name of the file. It returns a value of type file or throws an error if the file cannot be opened.

- f= openWrite("data.out"); Opens file "data.out" in writing mode. The only argument of this function is
the name of the file. It returns a value of type file or throws an error if the file cannot be opened.

- f=openAppend("data.out"); Opens file "data.out" in append mode. The only argument of this

function is the name of the file. It returns a value of type file or throws an error if the file cannot be

opened.

- close(f); Closes the file. The only argument of this function is a value of type file. Note that once no
more variable refers to a file value, the file is automatically closed.

- eof(f) Returns true if the end of file is reached. The only argument of this function is a value of
type file.

i =readInt(); Prompt the user for an integer (in the console standard input) and returns this
integer.

i = readDouble(); Prompt the user for a floating-point number (in the console standard input)
and returns this float.

- i = readInt(f); This function returns the next integer in the specified file, and position the cursor at the
next non blank character following this integer, or at the end of the file if file contains only - blanks
after this integer. An error is thrown if the file contains no integer until the end of file. The only
argument of this function is a value of type file. It returns a value of type int.

- i = readDouble(f); This function returns the next floating-point number in the specified file, and
position the cursor at the next non blank character following this float, or at the end of the file if file
contains only blanks after this float. An error is thrown if the file contains no float until the end of file.
The only argument of this function is a value of type file. It returns a value of type float.

- s =readIn(); Prompt the user for a line (in the console standard input).

- s = readIn(f); This function returns the next line in the specified file, and position the cursor at

he start of the following line, or at the end of the file if file contains no line after the next one.
The only argument of this function is a value of type file. It returns a value of type string.

- s = readString(f); This function returns the next string in the specified file (that is to say the next
sequence of non blank characters), and position the cursor at the next non blank character following
this string, or at the end of the file if file contains only blanks after this string. An error is thrown if the
file contains no string until the end of file. The only argument of this function is a value of type file. It
returns a value of type string.

+ print(s1,s2,...) Prints the string in console. This function is variadic that is to say that it accepts any
number of parameters. Non-string parameters will be converted to strings. Example: print("s =" + s +
“\n");

- print(f,s1,s2,...) Prints the string in file. Parameter f is of type file. Others parameters will be converted to

13
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strings.Example:print(f, "s =" + s + "\n");

+ printin(s1,s2,...) Prints the string followed by a line feed in console. This function is variadic that is to say
that it accepts any number of parameters. Non-string parameters will be converted to strings. Example:
printin("s =" + s);

- printin(f,s1,s2,...) Prints the string followed by a line feed in file. Parameter f is of type file.

Others parameters will be converted to strings.
+ error(msg); Prints an error message and terminates the program. The only argument of this function is a

value of type string representing the message to be written before terminating the program.

String library

tolnt(str); This function converts a string value into an integer value. If the string does not represent an
integer, an error is thrown. The only argument of this function is a value of type string representing the
value to convert. This function returns a value of type int. Example: i = tolnt("123");.

toDouble(str); This function converts a string value into a floating-point number value. If the string does
notrepresent a float, an error is thrown. The only argument of this function is a value of type sring
representing the value to convert. This function returns a value of type float. Example: i =
toDouble("123.45");

split(str,delim) This function splits the string given as first parameter on occurences of the pattern given as
second parameter. Example: split("a::b::c::d", "::") splits string "a::b::c::d" into substrings (as a map)
according to the separator "::".

trim(str) This function removes white spaces at the beginning and at the end of the given string. The only
argument of this function is a value of type string representing the value to trim. This function returns a
value of type string. Example s = trim(*  abcd "); will return "abcd".

length(str) Returns the length of a string. The only argument of this function is a value of type string.
This function returns a value of type int. Example: len = length("abcd"); will return 4.
substring(str,from,to); Returns a new string that is a substring of this string.There are two versions of

this function: The first one takes two arguments : the string, and the start index of the substring. The
second one takes 3 arguments : the string, the start index and the length of the substring. Example s
= substring("abcd",1,2); will return "bc".

startsWith(str,prefix) Returns true if the first argument starts with the specified prefix given as a second
argument.If the second argument is the empty string, returns true. Example startsWith("abcd","ab"); will
return true.

endsWith(str,postfix) Returns true if the first argument ends with the specified suffix given as a second
argument.Example:endsWith("abcd","cd"); will return true.

lowerCase(str) Returns a new string converted to lower case. The only argument of this function is a value
of type string representing the value to convert to lowercase. This function returns a value of type string.

Example: lowerCase("ABCD"); will return "abcd".
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upperCase(str); Returns a new string converted to upper case. The only argument of this function is a
value oftype string representing the value to convert to uppercase. This function returns a value of type
string. Example:upperCase("abcd"); will return "ABCD".

replace(str,target,replacement); Replaces each substring of a string that matches the literal target string
with the specified literal replacement string. The replacement proceeds from the beginning of the string to
the end, for example, replacing "aa" with "b" in the string "aaaaa" will result in "bba" rather than "abb".This
function takes 3 arguments :subject string, searched sequence and replace sequence. Example:

s = replace("abcd","bc","x"); will return “axc".

Map library

- m =map(); m = {}; Creates an empty map.

- map(v1,v2,...) This function returns a value of type map containing all the values given as arguments. The
integer keys associated by this function to the elements start from zero and are consecutive. This function
takes a variable number of arguments. This function returns a value of type map containing all the values
given as arguments. Example m = map(9, "abc"); m = {1, "abc"}; Creates a map containing values 9, "abc"
at keys 0, 1 respectively.

- count(m) Counts the number of values in the map. The only argument of this function is a value of type
map. It returns a value of type int representing the size of the map.

- values(m) Returns the values of the map as a map. The created map uses keys 0 to count(m)-1. Value
associated to integer keys in the orginal map will appear first, in the increasing order of their keys. Values
assigned to string keys will appear second, in no predefined order.

- keys(m) Returns the keys of the map as a map. The created map uses keys 0 to count(m)-1. Integer keys
will appear first in increasing order. String keys will appear second, in no predefined order.

- add(m,v) This function adds the value at the end of the map (just after the current largest integer key).

RYTNEDEE. [EIEF—0 ICEEMITOhFEY, CORBO—FEBO7—F1AVME, EMShi-{EZFOTYT
TRELTWSTYTEDETY, CORBDZFEBHDT7—F 1AV MIBMENAETY, COREIZ nil ZRLET,
fl:add(m, 123)ZKEHF— TR 1ITFLLF—DOTYTZ 123 ZEMLET,
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Modeling library

Modeling functions : €7V %

ETOFAAEGETI VEARITREOIICERSATVEY, SBESICEAELEEEFRBICEY V3
> 4 TRNALEL, TRORICEHESATVSEY, ETOPFEREFRIERRBRICHSLES FIZEL. a
== b (X eq(a,b)ICFELLNCEZERLET, SIBOBEHEN >0 THHEHKIE. ATEESIBOEMTY, 2FY. &
BEOHOSIBEEAONSEAHTY, FEICEMNLGCOBHBEOREVHLICEI H5FME. Va2 64 %25
RIS, TEREOBEBIT. 518ELT. LS RIR. BRHAIVEFE/NHRZRYET . ETOSIHASBIETHS
BmE. (BRFELEFHNBOBBEHEZRLEY . BIEETLHVES. BRI LS RBEZRLET,

Decisional

Arithmetic

Logical

re

=
Relational .

Conditional

Function Description

boal

sUm

prod

lly!

div
mod
abs
dist
st
Cos
sin
tan
log
BXp
P
ceil
floor

round

niot

an

ar

Boolean decision: decision vaniable with domain {0,1}

Surn of all operands.
Product of all aperands.
Whinirnurm of all operands.

hWaximum of all operands.

Divigion of the first operand by the second one.

Modulo: mod(z B = rsuch that 2= b + rwith g, rintegers and [4 < b
Azolute value: absi(g) = eif & =0, -2 otherwze.

Distance: dist(z b = abs(zhH).

Suare root.

Cosine.

Sine.

Tangent.

Matural logarithm.

Exponential functian.

Power: powl(z B is equal to the value of & raised to the power of b
Ceil: round to the smallest fallowing integer.

Floor: round to the largest previous integer,

Found to the nearest integer: round() = flaor(x-+H1.5).
Mot: not{g)=1 - &

And: equalto 1if all operands are 1, and O ctherwise.

Or: eqgual to 0 if all operands are 0, and 1 otherwise.

Mot equal to negiz, &1=1ifa l=b, and O otherwise.

[Sreater than or equal to: gegla B =1 ifa == b, and 0 atherwise.

Loweer than or equal to legla B =1 ifa <= b, and 0 otherwise.

Strictly greater than : ot(a, B =1if a = b, and 0 othersize.

Strictly lower than: It{z,51 =1 ifa < b, and 0 otherwize.

Ternary conditional operator: iiflab.c) = bifais equalto 1, and ¢ otherwise.

Azcess to an array: T returns the thvalue in array T
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Type

bonol

double®

double™

double®

double®

double®
int
double™
double®
double
double
double
double
double
double
double
int

int

int

bool

bl

bl

bool
bool
boal
boal

hiool

int*

i I T LN Y N T T LN R LN

int

Aty Symb

0
n=
0
N
0
T
0

=

[ S N o e ]

%
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Appendix

BNF Syntax
TODO

Main error messages: L ITS5—Avt—

YRS TARAREEIEUL, Isp T7AILBATT, Isp Z71ILHFIAHFELZVGEES. T5—I2BYFET, Ff=. a7 k-

FA4 DD ET DB E(NTA—2F)ETA— v identifier=value. ZFF =72 NIIHBYFEE A0

<f> doesn't exfst or is not accessible. // LSP file
Invalid argument format for <arg>. Expected format : identifier=value.

LSP EfEIXBEMCERILI-EETHY. BBO/NFA—2IZFELVW RIS BETT,
Function <f> cannot handle argument of type <t>. Argument of type <t2> is expected.
Function <f> takes <x> argument(s) but <y> were provided.
Function <f> : <T> expression expected for argument <i>.

R#RIZ. BF oy TREVGROGESICIE. T5—AyE—CFHALET,
Cannot apply <opName> operator on type <T>.
Cannot apply <opName> operator between types <T1> and <T2>
Cannot cast <T1> to <T2>.
Cannot apply ternary operator '?:' on given operators : incorrect argument type.
Cannot cast 'nil’ to <T>. A variable or a map element may not be assigned.

LSO DEBITE I BZEFHLET, SI8NEGHAVES. T5—EHALET,
Function <f> takes at least <x> argument(s) but <y> were provided.
Function <f> takes at most <x> argument(s) but <y> were provided.

BREESE. BBAREETHIE. T5—AvtE—CF2HALET, FEREOBEAKEFALCZMORBAKE
BRI DHIELISI—LBYET,

Fuhction <f> already defined.

Fuhction <f> undefined.

Variable <name> already defined.

Input/output BEEITIEESNI=D7MIILD A B F v OETVET,
File <f> cannot be opened.
Cannot read from file <f>.

Cannot write to file <f>.

BFELEIXFIDANKIC, TATSLET—EN—BLLBEWN(T—2 8. A THES—HLELVIES.
BEUI7MNILDBRBEETHRALERICEIS—2HALET,

Cannot convert the current token to int.
Cannot convert the current token to double.
End of file: no more line to read from file <f>.
End of file reached.
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XFSIDBRIETIE, XFINDNETHNCERVA U TYI AN BHERNTHAIEARETT,

The given index for substring is out of range. Min value: 0, Max value: <len>.
Number of characters for substring must be greater than 0.
Search string is empty.

TV T OFIRIL 2 2HYFET
© X—XEHE-IXFIITH DL
A1 3L—2a R GEGL THIREREFTELTLWSEDIET Yy T2 EE L TIEES 4L
'nil’ provided as key for a map. The key variable may not be assigned.
Only types 'string’ and 'int’ are allowed for keys in maps.
Cannot iterate on a modified map.

LSP EFILIZHL T, N\SA— 2 THIEZIEE T HIHAICE. SFREEOBETHTNIEGYEE A
The objective bound must be an integer, a double or a boolean for objective <objindex>
The objective bound must be an integer or a boolean for objective <objlndex>
The number of threads cannot exceed 1024.
The annealing level size must be an integer between 0 and 9.
Advanced parameter <key> does not exist.

ETICTRFELIEHRERRT HHEICI-TEETIVELHYET , BIMEBE<FERALEE T5LIETEEEA,
ETICIRR T BB G NIV EEA, F-BNEAKEHXTRRITIDELIHYVET, v TEIFERATEEE
AIO
PRI NI FIRRTHRTNIEBYFEEA.

Cannot assign localsolver expressions to local variables.

At least one objective is required in the model.

Only boolean expressions can be constrained.

Only expressions with a value can be added in the objectives list.

setValue BT ERREZEH (bool ZEHVICD A MAMHEEZ EZ D ENTEFET,

Only decisions can be set.
The only allowed values are O or 1.

x < alylDBARB T, 7y FELTEAMSEGL-BHF—ADETY, T/ Wa—EL T F—0O85H T, BiE
T—5FEEE LS RBEAVETY,

All keys must be integers. Type found: <T>

Values must be integers, booleans or expressions. Type found: <T>

The first key must be 0. Key found: <key>

Keys are not in a continuous range. Next key expected <key1>. Key found: <key2>.

BREOMIC. ZERELAHHZEBRELEVIGELHYET,
BIAIE. BT TEREBO. ETAIREREZERPICRET H257—ABHYFET, EOFPESA—/—70—
NEZ-BHTHY. BIEOS BN EQFLEA O TYIRANEENCGICLEZEKRLET, 2 <- x/y DK%
BEICE. z<-x/max(1,V)ERB|THEMNEELLTT,

Division by zero

Index out of bounds for 'at’ operator (index: <indexId>, array size: <n>
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