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L T T A AR LTRSS AR

B w5 Y v 4 & LocalSolver

[EL L

1960 %Iz, HEHEER AT o2dBmALSh, BECE-Tvd, 5T 1974 £UE AR SHEIZA
L, Bk, BoEstEEY AT ATHLE L OR SFOMERE BHEXRIIEHoTEZ 2016 £ A~
=33y - JH—F (Vol.61 No.1 2016) [1] Tid, TEBFTEEY A7 A ELOERESHORR] 2w
THEMEEL A7 A 0ELICoW T~ 7:, BEEIEE Y A7 4T Sol{LRSEIE, EHEHMEFERL, &
PSR L LCRBL 2654 BRMEIZL 5 E70 (LP £57V) % SIMPLEX i (LP &tH) TH{
LA EETH o T, BHENLESEL FUEHLBUEIESL-ETL (MIP £70) 28R
EEHATEE (MIP 3H8) &, LP MEE LTHOLRT, S8EL L2 B8NS FEE R A IR
(E#E T RME) & TREE (EHEo LRE) oLt FREzERL, #h+h T LP 32T
Lhih, E@fbE LTw (FHREE (Branch & Bound) TR J EFERTH 72, MIP €7V & LP ¥
FWVER—D7 =7y FPTF—=#{bT &7 BEFEEOETY X7k, BELEKELASRTOEREA%A
(LP £7 1) #@E LD bho T, I0ky, SWTHE, ESEHES ~0OBEHEHE ) EATY
LWOSBKTHE, BTilh-T, 4 2EETEEL-BELY A7 AXEES o250, MEGEME
DEFN) yFOEEL LDV 005 L. KBTI, HEEHELD A S LB E L EEREEET) LTI
W, ElhoBELIRYED EE L, RIEROEBEETE S AT 4L LT LP, MIP, NLP % S OJE#E 58
1b#EH L7 All-In-One 2V L/3— £ L T® LocalSolver DB|E4[ 4 5

F—U—F: HEFTERY AT A, SIMPLEX % B&B (9HRE) & MPSEA7—%, LP#

KT =¥

L A A AT AR RIS ARSI

1. 1970 /4 5 1980 R

1970 SEME, Ry ¥y —0ffHp L, 2—FE4t
HHRAFarEa—FhBEALLBRATHY, HERT
(&, BB, BAES. HiLk SH, @EYCik, 1BM,
UNIVAC, CDC % EV RO RRA FarEa—y
EEHEO L IIHHIEA LTV, BEOL 5 IZPC
b, GUIBED £ Zhho/ziefiTAHY, 7%
8o HroA— FlZ—fr—fFrFLih—F7F—%
PRERT— 7T, SHERICEI AR THo . B
KT A AT SWAT200MB Th o,

Fh, FRL—F A YFIAT L (0OS) BEHTE
IRz AT, FA MRSV E/IIEEIZY 7Y
TEBRETAILENED . TOSEOLMSEIIH
RS A Tlk FORTRAN, FEBEEH TIZ COBOL
THol.

HAMEEATFLARASA I Ea—F D CPU
F00%LLEGSE L2726, 10000 LP =7 LG
TICEEEE DA o72 0, 01 BEEHD 1,000 H%H
A5 MIP EFNZEWEMICHAT RV EWFREL
Tz,

APEE LibE

MSI #R e BEE 7Y v VIR

T 261-7102 THEHEEREFHE 26 WBG ¥ 77 TA b
2 &

212 (16)

1.1 BEHEEATLOETN

Z QLB EROFIERE @ 27 AL, IBM A5
56 L7z MPSX : Mathematical Programming Sys-
tem eXtended, B&M #A5F%E L A: UNIVAC, CDC
@ FMPS : Functional Mathematical Programming
System THh o7z B, FMPS & b L1 MPS/X
%L, Hizld, IBM MPSX % % X IZHi MPSX
% L7, FMPS |2 FORTRAN TREI LTV
A%, IBM IZAHT 572, B> MPS/X 7 & >
TS THEERTo. Fio, BHETIE ERERSE
{L%E4T 9 ME® OSIV NLPS O# 5 HiTo 7z,

MREOHEREEY AT AL, BEMHTEAIL
5 LPEHH L MIP SHRZIAEETH o 2. Uk, FE
ETBR L, SWTERRAFVELR D, Bkl 77—
YOEFRFIESEL LB LR, BT ST
FORTRAN % &S TR EICR LAV AT ATH o7z,

L0, BEEEE Y AT AOFET— & Lo/ MPS
BT —F 2o TH~5,

MPS X7 — 7 THhA 4, LP : et
B, MIP : [REZEHGENE, SEP : Separable Pro-
gramming ME (TEEUHE Tho7o.

LB, EAEE (TSSHA) b 7% <, 80 fTm i
ANF—FThofz, Zoizd, HHIFMEALERT

VARRIZOH [1] *d &M EL TS,
FRL—=g X - )H—F

e




Lz, YTV A TO—E R L TF— ¥ 2K
L7z, FRelcy » Vo7 Ay Fu—aA A—=T%RT.
A7 B o MER 2R,
+o Ty JHE
—Fy TRy ZIEANBNE, X1 S5 XBORFH B,
—FuTHy7ilit, REB102kg £ TAB
—102kg NEEHFRT, MECS L HDEANSZL,
HERBUILT
Hepas (&KL -
1#x1+10*x2+15%x3+40*%x4+60*x5+30%x6
+100*x7+15%x8
HEHK (102kg BAT) ©
1#x1+10*x2+60*x3+30%x4+40%x5+90%x6
+20%xT+2%x8
TV A Tu—RBIRUT

COLUMINS
ROWS | &l 52 | xl | x2 | x3|xd x5 | x| xT | xB RHS
Cibyject 1 L[ ) 15 | 40 | 60 | 90| 100 | 15 | max
Weight. 1|10 ) 60 | 30 |40 |30 |20 20| 2| =< 12

B1 > LoyAy 7u—onf

1.2 MPSEXF-4%

YR OB BE Y AT LD AN T — F1E, IBM A5
B L7 MPS BRF— 7 LT 2 R ke 57—
SREXFETTHhotz. MPS B 57— & 34RO E
BREICELCEEE LD, BIETHLHAEEL LT
Wy ey TE5B,

MPS EROKE ZH#ME L TIIRT

— 1La—F80s54 b (I—FF—% 2 &E#)

— 178, WEEOEEER, TV T r=a—A )y
7 (EHIT) T8 XFEUA

— BEEIE 12 HO SRR

— F—yEZER fTkrvav, Fleria,
RHS t%7 ¥ a yS$OMET LP M@+ EHT5

— TR AORBIELVIRITERT S

BEHIY T LIAY TO— %D |2 MPS a5 —
& 2 ER L7z

MPS X7 — & OEBRBL LTFiIIRT

NAME TOYMODEL
ROWS
N DOBJECT
L WEIGHT
COLUMNS
X_1 OBJECT 1.0
X_1 WEIGHT 10.0

2020 £ 4 A5

X_2 OBJECT 10.0

X_2 WEIGHT 60.0

X_8 0BJECT i5.0

X_8 WEIGHT 8.0
RHS

RHS WEIGHT 102.0

ENDATA

LEFOBEFEE Y AT A, REEM TR
TR & ANER T 5720, F—§ DAND S RBIL,
BOMA - Bk YR ISTT 2 MADET 70 75 2
*bbh, MBSEIUYIATUELEEL, HEO
IR T TCEAERA Ty SRR L TEHTT S
EATH7

MPS/X OIS EHT0 Y 5 A0 % LT IZRT

MCALL INITIALIZE

ADATA = "TOYMODEL" :AHF— ¥ F v 7 D&WH
APBNAME = "TOYMPFEL" :[J87 7 4 L%

CALL INPUT IMPSERF— 50 AH

AOBJ = "OBJECT" :HMMEE

ARHS = "RHS" ‘RHS#

AMINMAX = "MAX" @A{kigw

CALL SETUP ‘Matrix 7 7 1 V2D Hl
CALL. SCALE A=y

CALL CRASH ARSI R

CALL OPTIMIZE ¥ > 7L 7 AEIZL A58
CALL SOLUTION  :ffHiH

STOP

END

MPS/X OB FEED %4171 MPS/X-MG (Ma-
trix Generator) & MPS/X-RG (Report Generator)
OHEBED DY, YT VIASTO—H% A A -
72 MPS 7— % 2{EpiE 3 S LR EH D e
Hotz

AHERERE oA L L b ic, FES RS, E
EHEROERLTH 8 XLTF), HEDOEET 1 -V F
(12 H7) ZEEEOF—7 AT HoI2HEL 2 e
TERRYDDH o1

2. 1990 FKX» 5 2010 FHK

1980 FRHBENISIE, T2 — sBEITAX
EboTERRTHS, ITHNOERIZEREL L.
1980 FACTIRBRD Ledb o REOE(LTH B,
A—=nN—av¥a—3OHE BEHNI K-
HE, CPU olEddEl, ARBOA®)OHEHTHS
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1088 4E & 2003 £ & THBT AL, THITYALT
2,360 #, N—Fo L7 TR0 FREL Lolclc®, b—
LT 190 AR o/ Elldie 5. BETIL 856
o v Ea— 5ot REMICHETLEE LI
Bl {vErEt GO EREY, i aaEkic s 20 F
[T, # 1,000 FiEOtEER LASERTE, 1000 X0
LP B SR i o Tz oh, 1 # LT Thali{k
HMREABALZENFTELL I hoTVAS,

i, EAOREROMWEL KX (FEbo/z TSS
WERRPS PCEERIZEDD H— VAL 2, PC
PLEESOYS A, Tk FRITLILA
TEALH LAY, A— FOROALT—7il#OL
Ehe kol

RELBLAEDE, E#7LVT) X205 ET
APTTh L, BEEFTEIMED UNIX, PC TRIEIZE
AL ihat:2ETds PCO—A—BOER
£ vy —Gw hOER fAFIyEa—20iRE L
TOBEEOFHIZL Y GULAAE (EfLLAZZ & TR
FEEEY AT LD Ebodn i, V7 b TRE
% Windows & UNIX & L THEELANES, BEMO7
TN r—a Ry FPRELC LY, BEETE
BV ATFALRELEboTWAS, ELEHY 7 ML,
XPRESS [2-4], CPLEX [5], Gurobi Optimizer [6]
RETHE, DTZoofEbzili<s,

21 LPERAF-4

IT HMT ORI, BAD PCHBELSELT AL
Lz, AR T, LPHEEERELLVWEWVS
EfioH L, LPERAF777 bAS v ¥— Fikah
7o, BAEOWBEGEERY AT 412 MPS B 7—472
TR LPERAF—5 2R &5 1lhko% LPREA
Tk, BT, Bl s < BRIESR
BBk kol TOZ R, WEFT TVOBRY, BlE
FOFENATREL 20, MEEEOBEIKE (EHo
Twiofe, 7272, LPERXF—¥ 1L, IBM ® CPLEX
AT TH D5, HEEETEE Y 7 IO R
WS TBWEERLEL LS. 22 Tid, Xpress
DLP BRF—F &= ABNT 5.

LPERF— 4 & MPS B 7— 7 DRKELENIE,
MPS st 7 — & $IAE T E DA F 474 X (column-
wise) ThH AL, LPBERF— 53T nuy
74 X (row-wise) THDHI L TH 5.

LP A FT—# R T 6l s s,

— HHEE

— Hl#HX

— EHFOERMES

214 (18)

PFiCLP BRXF— s of%5Rd. 5k, &V 7
by e TFTOvoZaTIVEEBR I,

Maximize

Object: 1x_1 + 10x_2 + 15x_3 + 40x_4
+60x_5 + 90x_6 + 100x_7 + 15x_8

Subject To

Weight: 1x_1 + 10x_2 + 80x_3 + 30x_4
+ 40x_5 + 90x_6 + 20x_7 + 2x_8 .
<= 102; i

Binary

w1y =2y 8, xidy by by 2aF; B8
End

LP A7 —#1E, MPSER7T—-FLEILL I If
HE* b 2R &0 R THLEND S,
FKEBAREFLELRD L, BehARAFT— & 2fk
Bt Aldlid, SO I AMUEERL. FIT, &
ECE, RF—F e ERTHE7TY v 7 LEGE{LOE
THHEERTA2ET VY AT LDPEREESRT
wh, RERLEY T ML AMPL Tha. T &V
FrI TR FThL, EFN VAT AL,
Xpress-Mosel (L EFNEEHO T O YT I v 7E
BThHY, BEVREmRET— 7 AN RS HZ &
T, R F— Y Gl TEFLORBRESTHET
5. LAFIZ mosel S0tz Rd.

model "Chess"
declarations
small: mpvar ! Number of small chess
sets
large: mpvar ! Number of large chess
sets
end-declarations
Profit:= b#small + 20%large ! Objective
Lathe:= 3%small + 2*large <= 160
Boxwood:= small + 3xlarge <= 200
end-model

22 ITOREKICLIBNEHEEZATLORE

FAMIAVEL—FDTT AT TR,
WRHESECH UNIX ZSER &2 D 2o2h o7z PC,
UNIX @i, GUIFERTBY), 207557749
MEFFIFS A EE2E L. BEGEREOET)
»r (EAIL) 1k, EleEE L, BB E RN
, BHEEO—REEATERTL LT FRO
WYREREEZLZLETHL, FD78H, MPS B

ARL—Yay X JF—F

e
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B2 Excel "—AOQEFN) L TOA A

DH—FF—FT1000 XEBR5E7VEHHRICH
BYHEHEICE, &ETY 6 » AL LOBBALET
ol BHEETEMNEL BomhlhiloBEi
(F) PEELETHS. HERTII TR T7O-75
OYAT 47 ARTE, Fv b7 —27 70— MR
LETHL. W (EH, 8B PEIERL T 2%
FHA L0, ATRBETALILITEETH -7 A
FEEST, Excel S—ATIH—TEF LT EHTE
% X5, AMPS/VI: AMPS/Visual Intrface (UNIX
i), FRISolver (PC ) & L TREsmIbEIT-72.
AN Z L, [HE——E] o [ T (5
rEfEl, [ TERLEHO RS BIEER) %
FEANTERTAZET, EHMoOBTEMERE TR
LTwE, sy, v edlss M2
BETORAOL AV THY, BEEIME SN, B
BMIZBmCHET AR ERLTwAS., ZOFT, 1§
& LP ML, 1000 SRLLEO#BE L o,
AMPS/VI1, FRISolver i, fEROFETIE, ki
T6 4 AUEIPo Tz 7V OMES 1 + ARk
CEREYAILRER L EVaTRIEFLE
FHL, REMEREHERIIEMEELZET, LP
M#EZBIEL TRIEL Tw{ 2 LWL LA
23 BEOEFULIRE (GUI kL BT
B#EqL)

' EER CORRRENFHTET, TS5 AR YT
WA LTIER, EfTTAZENTELLI TR T
HHETHE AT LATHHEREEMAL VAT LN
T& 7z, LYHOHIRFEIE S A 7 A A TE S
ABLT, BfRxh+ 5008 HoMBSHE
U7 7 LREFEELETCThaod, HEERE L
P BRI L L A 7 LI REOR S b AT % [
[ZAT) CEHFTELMBERR 2L 2Ll o T A,

2020 FF 4 A%

-

B3 Xpress-IVE O A A—¥7

Xpress-IVE & fliZEOE 7 » FEE 2 BAh+
4. Xpress-IVE (X Windows Bi$E T, Xpress-Mosel
NIBOFER YT 2T VHAREETRET 5.

Xpress-IVE £, Mosel TEHbp iz ETFLEREE 3
A, BIUETEZT)IRRTHAEL VA, £
7z, Optimizer OERETHT, EFND~ M) 2 AFR, v
Va—2arRRETHILNFTES. S5, BOR
W, L= ORI, BOY I 7FRBHETH D [4).

312 Xpress-IVE @4 A—T%#RT,

BEOFAHHBHREED A7 Al2, EEREY HO
C++, C#, Java, Python FI® API 2L T\ 5%
ZEHE, Eoiid, Python 5 OFMBENE (Ao
Twb, 72&z21E, AMPLPY % PySIMPLE % &,

F/, SHEREALRE RSN L. SRR S AL
TIEEE EUHERAELMETM I Lrhb o/
Y AT 4k LT, LocalSolver, FICO Xpress, Gurobi
Optimizer, NTT 7— # ## 2 2 7 A Numerical Op-
timizer, SIMPLE [7, 8] % K4 % s, [F—FME,
ERLTIHBERELEEL A T, FEBRELRH
B L#EATERL I ko TETVA,

3. LocalSolver T& 3 ¥IBHEADRITEMH

Vy 77— LT, HWR7F—-F123TR{, #H4
TS HEICEHT ARSI L o2, &8
FEELFHROAURIZLY, F—FOHEETED, &
Lltik, 79v=v7, ArTa-=-0 72k aEH
WHPEEII > TWa,

Fafld, KEEHS T REOERN G T -THEY,
MELEILTWwE, fimE7ns 737 (CP:
Constraint Programming), =2—0, GA & ¥, f£
ROFHEFEETIIE 2 EBTE Lo 2 HERE
RIOMHES ERMES LTV A, AREITCIZ, All-In-One
Solver # %8 L 2RO I E LY 27 4 Lo-
calSolver Z# 4 5. [9-14]

(19) 215




MEROBBRITE D A7 A EOENE, UTICH5

— HRGETVIDOER
- MIEARERICERT 2 LEL (BA—ATE
A ALATEE
- ERUEE M E TR L, HRMEEHIR LR
rEREREEHTERT LI TLY
- Python, Java, C#, C++ TOHKRLEN
(LSP) TE7") » 7%k (ERENHD API
% 5ehR)
ETNESFEE L L REEOETT (ERD
FHRE B EEIAE)

— SELRE{LEE
- EATARER MMM 2 R, ETWEEEER ST
TER LRSI L ABERE R (MIP RS
THRALSEMELSEL T I)
- BERA Y V- a REICL Y, FORERRM
RTH 1 FRI B O R AT BE
- MAERBELICE L7 SetBound #HALLE
BiwZE#oOERII L HEHN L RE{LMED
sE3% (List, Set)

— LP, MIP, NLP 2#E— > X7 L TRBE{ERR

KT R A AR A NIE, A—BRoEF
N SERIZENET N EBRH LETIRE
e FREARDICEEL, S#E{bEET

3.1 LocalSolver D#E

LocalSolver 75 v Amaryyua=l) v fO—2T
BBETATTN—=TDHRFA 23— 4 N bt—
IRFOEHEE 2 N2 LD 2007 EHSFEMAREE L
TR E LT, 2012 00 7 A 77— T OHEHM
DT TdH D Innovation24 HAFEEEEZHELT
B, B (2019 %), LocalSolver # &2 L TWw
5. ML, AFka—)AF4 7 AL SHHENE
HoMEMERREOLT N THY, MEOKEEHE
EVATATEBT ol Ar Va—)r ¥BIV
BRI EEY —DD VAT ATRIILLHIICTAZ L
FEMTho7 Yo F—siteliz, gkl
TewAy Vo= FekE bRt EMEOET) v 7
WE, HRHEErERCZ-TEY, SOl
HHIHZ 2EZAREOERFEE TS,

100 HELED 0-1 BHAEHE O L) R KHEL 5
HEGHALRIEIL, BAEOREGHEREEY A7 L3
MRB AT AT, REETHSEESE S Y, &
FRERAICEC Z L3 TE 42 o7, LocalSolver it
ChoDRMEEERMIIMIEZENE LTWA,

BEMROE { OMBEIFHBEAGS RE{LrE

216 (20)

%h, FHIZ, TROXHILRATFVa—Y v FHEICHE
LT, AMICHBC LD TELLITAHIEE, Lo
calSolver {353 7=,

- EEOEEEAM G () RIE

- BTETEIE (74 VAR )

- SCM FE (BUE -k — o - BR7E % &)

- RERME (—FEoL— PRELY)

Ay b7—7ME (3BH, #EH ER FA

% L DRk .

- BCARTHIRE (BEME, IFH~O@mMECE T3
I &) ‘
- TEREACIERIE (T3, J54 AdtMREZ S oORE
&)

 ABA Va1 v VME (FELEOERR, B
HElOfER L &)

WAV a—) A (D oERRE, ¥
BEREIEL L)

LocalSolver @ f B L LT OB B ke %
BLIENFTEDLL I >TWA.

2012 F : 0-1 EH (bool), Ea~YVRFqy ¥

2013,2014 : EHZEH, BEEH

2015 : List €&, set®&

ZHIFFREREACOER L vk n I i OER
ENBLI-LOTHL,

BEL LT, = h—F, AFa—)AF4y
7 A, LP, MIP, MINLP, NLP #8{ Z L HTE,
All-In-One o3k L TEMHICEEy 28R L 2.

KA L MEC IR RS EE =AML T 5
DI, fEROT— 7R TiE, ARCEFROIHEY ILE
L LTwv/z. LocalSolver ®EFIVEtihSi8 (LSP &
F) L, Ay o ERKRICHE LR HO
PIERIEREE LT, EALRAELIIETH w1t
TEBEIF—4 e s 2 GRLIA 5 —FY
FREFEE 2o TwA. AT, BHO LocalSolver
OREL LSP Biflc L 227 v 7 OEZ %8B
T5,

3.2 LocalSolver ®¥7') . 7 &E (LSP)

LSP i, F4tEFTHLIMFOMBAEETH
D, EEZEHONESSEARETHY, 22287 MC
B EEATATy 7TEEFRETH I LHFTRETH 5.

LSP B&-Ee7Vid, UTOEE, LRSI D,

— BEREZEH : bool() fiL

— BIEEH  FEOZETHY, TurIsIvy

FhP DRI LTAIENTERE, THOER
IZid, <%,

FRU =Yg v X YH—F




— %1% : constraint (F#928) T, HlHEHEES
1%, Constraint OFMFAFETIREEOHET
FHzA.

— BRI  minimize (F#EE) % 7-13 maximize
(F#ER) CHMBEHE ERT 5.

BB EHERIETDH 54, ERmSNLIEE
it 2479 . HOBMBYHEEE#RL TRJ{EEN
FrHiEE LTOHHTETH S,

LSP EER, 7N FBLUFEFLOFa—2
TRAT) 7 - ATHTHBRZT ) OICRELREY
3 5.

LSP Bffid, F4HRoMBR Y0 rs I X F/SE
Thh, BHEFGFTWHATYS. JavaR CEBLE L
B, ovq ARy ofiE BLE) %
HWET B, T— OB ERIEETHLENF V.
FOFER, T 7T AOFEEL Ruby 2 EBEEED
LEIIHETH D,

LSP SiEOfFRIZLLT ¢

— GRECHAETED (REEEEFR. fERIZ
T, 1/5 26 1/2 OFSER)

— NFEHZRT (I IR ERHE
BicEZELF2v 2T 3)

— 7 U —aroftiErEbEgedn

— ROy INEEeTY) L VER (TELTE
TEBETE S K9 Eh
HAFEMETHHHRGB LU T4 43 E 50
Twviud, 1 BTETY) ¥y 7 EETHITRETH 5,

— {E (5E) <ETHEKIITES (—oix
T4, bHI—2lDOS A FFa T}
D204 ¥ Frefe L 6 MEFTEE
Thh.

— H®HEEROL) CEMETEBWICRETSZ
EHTELRD, TFLORBRUBORES
BRMIITI ZEATES.

LSP SfE7u7 7 60fl% LTICRT.

function model(){

// 0-1 decisions

x[0..7] <= bool() :

weights = {10,60,30,40,30,20,20,2};

values = {1,10,15,40,60,90,100,15};

// weight constraint

knapsackWeight <- 10*x[0]+ 60*x[1]1+
30*x [2]+ 40*x[3]+ 30*x[4]+ 20xx[5]+
20*x [6]+ 2#x[7];

constraint knapsackWeight <= 102;

2020 %F 4 A%

// maximize walue
knapsackValue <- 1xx[0]+ 10*x[1]+
15xx[2]+ 40%x[3]+ 60*x[4]+ 90*x[5]+
100*x [6]1+ 16%x[7];
maximize knapsackValue;
// secondary objective: minimize product
of minimum and maximum values
knapsackMinValue <- min[i in 0..7] (x[i]
? values[i] : 1000); .
knapsackMaxValue <- max[i in 0..7](x[il]
? values(i] : 0); b
knapsackProduct <- knapsackMinValue *
knapsackMaxValue;
minimize knapsackProduct;

}

HiE#? LocalSolver i, 0-1 EEHEE L (bool) T,
fl#sf, BEMERTERTLOVPEETHY, bool
TEHOEA £ 2 1,000 FEExB2 THEAWLE
BRTHEROAZ LEDNTEL.

B#iD LocalSolver i3, L TFR% b oRHEBgE
¥ (float), EFIRA L oEHERIELH (int) B
U list M THIET 4t v MES N EEE BRRE
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function model(){

// cities[i] is the ith city in the tour

cities <— list(nbCities);

// All cities must be visited

constraint count{cities) == nbCities;

// Minimize the total distance

obj <- sum(1..nbCities-1,i =>

distanceWeight [cities[i-1]] [cities[i]])
+ distanceWeight [cities[nbCities-1]]
~[cities[01];

minimize obj;
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LocalSolver [XH#TOERETH 5.
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DAG:Directed acyclic graph TOET L BR

1 <= boell}; x2 <= boolld; x3 <= boal();
¥1 <= booll}; ¥2 <= boel(}| y3 < bool();
w1 <- sumlxl, 23, x3);

sy <~ sumlyl, y2, yi3):

consTraint ax €= I;

conatraiot sy »= 2

ob <- maxlsx, syd;

minimizn obj;
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